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Abstract 

SARS-CoV-2 has a complex strategy for the transcription of viral subgenomic mRNAs (sgmRNAs), 

which are targets for nucleic acid diagnostics. Each of these sgRNAs has a unique 5’ sequence, 

the leader-transcriptional regulatory sequence gene junction (leader-TRS-junction), that can be 

identified using sequencing. High resolution sequencing has been used to investigate the biology 

of SARS-CoV-2 and the host response in cell culture models and from clinical samples. LeTRS, a 

bioinformatics tool, was developed to identify leader-TRS-junctions and be used as a proxy to 

quantify sgmRNAs for understanding virus biology. This was tested on published datasets and 

clinical samples from patients and longitudinal samples from animal models with COVID-19. 

LeTRS identified known leader-TRS-junctions and identified novel species that were common 

across different species. The data indicated multi-phasic abundance of sgmRNAs in two different 

animal models, with spikes in sgmRNA abundance reflected in human samples, and therefore has 

implications for transmission models and nucleic acid-based diagnostics. 

Importance 

When infecting cells SARS-CoV-2 not only replicates its genome but also makes molecules called 

subgenomic mRNAs (sgmRNAs) that are used to make many of the viral proteins, including the 

spike glycoprotein. The sgmRNAs can only be found in infected cells, and therefore their presence 

and ratio in a clinical sample is indicative that viral RNA synthesis has occurred, and infected cells 

are present. Many of the sgmRNAs are targets for diagnostic assays. We have developed a rapid 

informatics methodology to identify these unique molecules from sequencing data. We used this 

to follow their pattern of abundance in nasopharyngeal samples taken from non-human primate 

models and clinical samples from humans. The data indicates that SARS-CoV-2 RNA synthesis 
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(and by inference infection) may occur in waves and this has implications for diagnostics and 

modelling of disease spread. 
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Introduction 

Various sequencing approaches are used to characterise SARS-CoV-2 RNA synthesis in cell 

culture1, 2, ex vivo models3 and clinical samples. This can include nasopharyngeal swabs from 

patients with COVID-194 to post-mortem samples from patients who died of severe disease5. 

Bioinformatic interrogation of this data can provide critical information on the biology of the virus. 

SARS-CoV-2 genomes are message sense, and the 5’ two thirds of the genome is translated and 

proteolytically cleaved into a variety of functional subunits, many of which are involved in the 

synthesis of viral RNA6. The remaining one third of the genome is expressed through a nested set 

of subgenomic mRNAs (sgmRNAs). These have common 5’ and 3’ ends with the coronavirus 

genome, including a leader sequence. Many studies have shown that the sgmRNA located 

towards the 3’ end of the genome, which encodes the nucleoprotein, generally has a higher 

abundance than those located immediately after the 1a/b region and the genome itself7, 8. 

However, there is not necessarily a precise transcription gradient of the sgmRNAs. The 5’ leader 

sequence on the sgmRNAs is immediately abutted to a short sequence called a transcriptional 

regulatory sequence (TRS) that is involved in the control of sgmRNA synthesis9, 10. These TRSs are 

located along the genome and are proximal to the start codons of the open reading frames11. In 

the negative sense the TRSs are complementary to a short portion of the genomic leader 

sequence. The TRS is composed of a short core motif that is conserved and flanking sequences9, 

10, 12. For SARS-CoV-2 the core motif is ACGAAC. 

 

The prevailing thought is that synthesis of sgmRNAs involves a discontinuous step during negative 

strand synthesis13, 14. A natural consequence of this is recombination resulting in insertions and 
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deletions in the viral genome and the formation of defective viral RNAs. Thus, the identification 

of the leader/sgmRNA complexes by sequencing provides information on the abundance of the 

sgmRNAs and evidence that transcription has occurred in the tissue being analysed. In terms of 

clinical samples, if infected cells are present, then leader/sgmRNA ‘fusion’ sequence can be 

identified, and inferences made about active viral RNA synthesis from the relative abundance of 

the sgmRNAs. In the absence of human challenge models, the kinetics of virus infection are 

unknown, and most studies will begin with detectable viral RNA on presentation of the patient 

with clinical symptoms. In general, models of infection of humans with SARS-CoV-2 assume an 

exponential increase in viral RNA synthesis followed by a decrease as antibody levels increase15. 

 

In order to investigate the presence of SARS-CoV-2 sgmRNAs in clinical (and other) samples, a 

bioinformatics tool (LeTRS), was developed to analyse sequencing data from SARS-CoV-2 

infections by identifying the unique leader-TRS gene junction site for each sgmRNA. The utility of 

this tool was demonstrated on cells infected in culture, nasopharyngeal samples from human 

infections and longitudinal analysis of nasopharyngeal samples from two non-human primate 

models for COVID-19. The results have implications for diagnostics and disease modelling. 
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Results 

A tool, LeTRS (named after the leader-TRS fusion site), was developed to detect and quantify 

defined leader gene junctions of SARS-CoV-2 (and other coronaviruses) from multiple types of 

sequencing data. This was used to investigate SARS-CoV-2 sgmRNA synthesis in humans and non-

human primate animal models. LeTRS was developed using the Perl programming language, 

including a main program for the identification of sgmRNAs and a script for plotting graphs of the 

results. The tool accepts FastQ files derived from Illumina paired-end or Oxford Nanopore 

amplicon cDNA, Nanopore direct RNA sequencing, or BAM files produced by a splicing alignment 

method with a SARS-CoV-2 genome (Supplementary Figure 1). (Note that SARS-CoV-2 sgmRNAs 

are not formed by splicing, but this is the apparent observation from sequencing data as a result 

of the discontinuous nature of transcription). By default, LeTRS analyses SARS-CoV-2 sequence 

data by using 10 known leader-TRS junctions and an NCBI reference genome (NC_045512.2). 

However, given the potential heterogeneity in the leader-TRS region and potential novel 

sgmRNAs, the user can also provide customize leader-TRS junctions and SARS-CoV-2 variants as 

a reference. The tool was designed to investigate very large data sets that are produced during 

sequencing of multiple samples. As there is some heterogeneity in the leader-TRS sites, LeTRS 

was also designed to search the leader-TRS junction in a given interval, report 20 nucleotides at 

the 3’ end of the leader sequence, the TRS and translated first orf of the sgmRNA, and find the 

conserved ACGAAC sequences in the TRS. 

 

Combinations of read alignments with the leader-TRS junction that are considered for 

identifying leader-TRS junction sites 
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Various approaches have been used to sequence the SARS-CoV-2 genome and in most cases, this 

would also include any sgmRNAs as they are 3’ co-terminal and share common sequence 

extending from the 3’ end. Methods such as ARTIC16 and RSLA4 use primer sets to generate 

overlapping amplicons that span the entire genome, and also amplify sgmRNA. Included is a 

primer to the leader sequence, so that the unique 5’ end of these moieties are also sequenced. 

Primer sets of ARTIC and RSLA are generally pooled. Unbiased sequencing can also be used in 

methodologies to identify SARS-CoV-2 sequence. Data in the GISAID database have been 

generated by Oxford Nanopore (minority) or Illumina (majority) based approaches. These can 

give different types of sequencing reads derived from the sgmRNAs that can be mapped back on 

the reference SARS-CoV-2 genome by splicing alignment (Figure 1A). For example, there are a 

number of different types of reads that can be derived from mapping Illumina-based amplicon 

sequencing onto the reference viral genome (Figure 1B and 1C). During the PCR stage, the 

extension time allows the leader-TRS region on the sgmRNAs to be PCR-amplified by the forward 

primer and the reverse primer before and after leader-TRS junction in different primer sets, 

respectively. Both of these forward and reverse and primers would be detected at both ends of 

each paired read (Figure 1B pink lines) if the amplicon had a length shorter than the Illumina read 

length (usually 100-250 nts). If the amplicon was longer than the Illumina read length, primer 

sequence would be only found at one end of each paired read (Figure 1B green lines). The 

extension stage could also proceed with a single primer using cDNA from the sgmRNA as template. 

This type of PCR has a very low amplification efficiency, but theoretically could also generate the 

same Illumina paired end reads with just one primer sequence at one end (Figure 1C). These 

paired end reads could include the full length of the leader sequence but might not reach the 3’ 
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end of the sgmRNA, because of the limitation of Illumina sequencing length and extension time 

(Figure 1C). Also, unless there are cryptic TRSs, all sgmRNAs would be expected to be larger than 

the Illumina sequencing length. 

 

In contrast, the different types of read alignment in the Nanopore based cDNA sequencing are 

simpler to assign. The longer reads that tend to be generated by Nanopore sequencing 

(depending on optimisation) enable the capture of full-length sequences of all amplicons. 

Provided the leader sequence is included as a forward primer most of the reads spanning the 

leader-TRS junction would contain the forward and reverse primer sequences at both ends 

(Figure 1D pink lines). If the extension time allowed, single primer PCR amplification could take 

the Nanopore cDNA sequencing reads to both the 3’ and 5’ ends of the sgmRNAs, and these types 

of reads would only have a primer sequence at one end (Figure 2D brown lines). In the Nanopore 

direct RNA sequencing approach, the full length sgmRNA could be sequenced and mapped 

entirely on the leader and TRS-orf regions (Figure 1E). 

 

Evaluation of LeTRS on SARS-CoV-2 infection in cell culture. 

In order to assess the ability of LeTRS to identify the leader-TRS junctions from sequencing 

information, the tool was first evaluated on sequence data obtained from published SARS-CoV-2 

infections in cell culture and our laboratory experiments conducted for this study. First, published 

data was used from sequencing viral RNA at 72 hrs post-infection in a cell culture model16. SARS-

CoV-2 was sequenced using Nanopore from an amplicon-based approach (ARTIC)16 (Figure 2A, 

Table 1 and 2,  Supplementary Tables 1 and 2). All of the major known leader-TRS gene junctions 
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were identified. Interestingly, the nucleoprotein gene leader-TRS was approximately the same 

abundance as the membrane leader-TRS, whereas the other leader-TRSs were much lower.  Two 

potential novel leader-TRS gene junctions were identified at positions 21,055 and 28,249 (Figure 

2A, Table 2, Supplementary Table 2). The former is within the orf1b region and the latter within 

orf8. Second, data was analysed from a published experiment of cells infected (Figure 2B, Table 

3 and 4, Supplementary Tables 3 and 4) and control sample (Tables 5 and 6) in culture using a 

direct RNA sequencing approach2. Analysis demonstrated a more expected pattern of abundance 

of the leader-TRS gene junctions (Figure 2B, Table 3 and Supplementary Table 3). The leader-TRS 

nucleoprotein gene junction was most abundant, and in general, the patten of abundance of the 

leader-TRS gene junctions for the major structural proteins followed the order of the gene 

junction along the genome. Novel low abundance leader-TRS gene junctions were also identified. 

One of these low abundance leader-TRSs gene junctions was also common to those found by the 

ARTIC amplicon analysis (Figure 2A and B, Table 2 and 4, Supplementary Table 2 and 4). Third, 

LeTRS was evaluated on sequencing data obtained from VeroE6 cells infected in culture with 

SARS-CoV-2 (SCV2-006). Here viral RNA, that had been prepared at 24 hrs post-infection, was 

amplified using the ARTIC approach and sequenced by Illumina (Figure 2C, Table 7 and 8, 

Supplementary Tables 5 and 6). As would be predicted the major leader-TRS gene junctions were 

identified, with the nucleoprotein one being the most abundant. Novel potential leader-gene 

junctions were also identified, including three that were greater in abundance than the other 

leader-gene junction. Some of the novel leader-TRS gene junctions from these three cell culture 

data sets shared the same first orf with the known sgmRNAs (Supplementary Tables 2, 4 and 6). 
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Comparison with other informatic tools that can identify leader TRS gene junctions. 

Periscope v0.08a is another tool that was developed to identify sgmRNA from Illumina and 

Nanopore ARTIC amplicon sequencing data17. The tool functions based on searching a 32 nt 

leader sequence (genomic position: 34-65) and anchoring the known TRS-orf boundaries on the 

reads for identification of known sgmRNAs. Periscope does not take into consideration the 

sequences and distance between the leader and TRS-orf boundaries. Periscope can analyse ARTIC 

amplicon sequencing data, whereas LeTRS can also input a variety of different amplicon and 

direct RNA sequencing data. Given the very large sequencing datasets being generated as part of 

the global effort to sequence SARS-CoV-2 the performance of LeTRS was compared to Periscope 

in terms of computation time. Illumina sequencing data from a nasopharyngeal sample of a 

human patient with COVID-19 and Nanopore ARTIC amplicon published cell culture data sets 

were used for comparison. This used the number of reads with at least one primer sequence at 

either end in the LeTRS and the number of “High Quality” reads (the reads with both 32 nts leader 

sequences and known TRS-orf boundary) in Periscope. Periscope was run with the default 

setting17. Both LeTRS and Periscope identified a similar number of reads for both data sets 

(Supplementary Figure 2, Tables 1 and 3 and Supplementary table 7). With 16 CPU cores, the run 

times for LeTRS was 1m 40.692s and 2m 14.911s for these tested Illumina and Nanopore data 

sets, respectively, and for Periscope these were 7m 31.183s and 16m 49.448s. We also tested 

the data from ARTIC Illumina cell culture data, but Periscope had an error.  

 

Analysis of sequencing data from longitudinal nasopharyngeal samples taken from two non-

human primate models of COVID-19 indicated multi-phasic sgmRNA synthesis. 
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Part of the difficulty of studying SARS-CoV-2 and the disease COVID-19 is establishing the 

sequence of events from the start of infection. Most samples from humans are from 

nasopharyngeal aspirates taken when clinical symptoms develop. This tends to be 5 to 6 days 

post-exposure. In the absence of a human challenge model, animal models can be used to study 

the kinetics of SARS-CoV-218, 19. Two separate non-human primate models, cynomolgus and 

rhesus macaques, were established for the study of SARS-CoV-2 that mirrored disease in the 

majority of humans18. To study the pattern of sgmRNA synthesis over the course of infection, 

nasopharyngeal samples were sequentially gathered daily from one day post-infection up to 18 

days post-infection from the two NHP models. RNA was purified from these longitudinal samples 

as well as the inoculum virus and viral RNA sequenced using the ARTIC approach on the Illumina 

platform.  

 

Analysis of the sequence data from the inoculum used to infect the NHPs indicated that leader 

gene junctions could be identified (Supplementary Figure 3, Supplementary_Table_8), but these 

did not follow the pattern of abundance of leader TRS-gene junctions found in infected cells in 

culture, where the leader TRS-N gene junction was most abundant (Figure 1C). In contrast, 

analysis of the longitudinal sequencing data from nasopharyngeal aspirates from the non-human 

primate model identified leader TRS-gene junctions associated with the major sgmRNAs (Figure 

3, Supplementary_Table_9) as well as novel leader-TRS gene junction sites (Supplementary 

Figures 4 and 5). Analysing the abundance of the leader TRS-gene junctions for both model 

species over the course of infection revealed a phasic nature of sgmRNA synthesis. The leader 

TRS nucleoprotein gene junction was the most abundant, and there was a similar phasic pattern 
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of potential sgmRNA synthesis with Illumina ARTIC method (Figure 3). For both species, viral load 

and hence sgmRNA synthesis had dropped by Day 8 and Day 9. 

 

Analysis of leader TRS-gene junction in human samples revealed expected and aberrant 

abundances 

 

To investigate the pattern of leader-TRS gene junction abundance during infection of SARS-CoV-

2 in humans, nasopharyngeal swabs form patients with COVID-19 were sequenced by the ARTIC 

approach using either Illumina (as part of COG-UK) (N=15 patients) (Figure 4, Supplementary 

Table 7) or by Oxford Nanopore (as part of ISARIC-4C) (N=15 patients) (Figure 5, Supplementary 

Table 10). In a number of samples, leader-TRS gene junctions were identified, and followed an 

expected pattern, with the nucleoprotein gene junction being the most abundant (e.g., Sample 

1 in Figures 4A and B, Patient 2 day1 in Figure 5A and B). However, in several of the samples there 

was very large representation of single leader-TRS gene junction (e.g., Sample 4 and 5 in Figures 

4A and B). These tended to map to the nucleoprotein gene (Sample 5, 8 and 13 Figures 4A and 

B). The heterogeneity in abundance of leader gene junctions was reminiscent for that from the 

non-human primate study with a defined and expected pattern near the start of infection but 

then becoming phasic. The samples gathered under ISARIC-4C were from hospitalised patients 

and permitted analysis in relation to reported date of symptom onset and sequential sampling. 

In general, the data indicated that on first sample on admission to hospital contained an 

abundance of leader-TRS gene junctions which resembled the pattern seen in infected cells 

(Patient 6 day1 and day9 in Figures 5A and B). However, with further days post-sample, e.g. 
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(Patient 7 day7 Figures 5A and B), the leader-TRS N gene junction was the most abundant and far 

exceeded any other detectable species. The abundance of leader-TRS N gene junction in the 

patients at a later stage of infection followed that observed in the NHP model (Figure 3). 

 

Commonality of novel leader-TRS gene junctions 

The sequencing data spanning cell culture infection, animal models and clinical samples from 

humans indicated the presence of novel leader-TRS gene junctions. Their detection generally 

increased with depth of coverage. Coronavirus replication and transcription is promiscuous, and 

recombination is a natural result of this, resulting in insertions, deletions and potential gene 

rearrangements. Many of these novel leader-TRS junctions were centred around the known gene 

open reading frame but out of the search interval.  These type of leader-TRS gene junctions could 

be only found with spike, membrane, ORF6, ORF7b and nucleocapsid orfs, in which the 

membrane orf was the most common (Figure 6A). In order to define what might be genuine novel 

leader-TRS gene junctions, these were compared across the data in all Illumina ARTIC data (Figure 

6B, Supplementary Table 11). This identified 5 novel leader-TRS junctions that were common to 

all the data, the majority of these being focused on the membrane orf. 
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Discussion 

Coronavirus sgmRNAs are only synthesised during infection of cells and therefore their presence 

in sequence data can be indicative of active viral RNA synthesis. The abundance of the sgmRNAs 

in infected cells should follow a general pattern where the sgmRNA encoding the nucleoprotein 

is the most abundant. Identification and quantification of the unique leader-TRS gene junctions 

for each sgmRNA can be used as a proxy for their abundance. 

 

LeTRS was developed to interrogate sequencing datasets to identify the leader-gene junctions 

present at the 5’ end of the sgmRNAs. LeTRS was first evaluated and validated on cell culture 

data from published datasets2, 16 and from a cell culture experiment as part of this study and then 

used in an analysis of nasopharyngeal samples from non-human primate and human clinical 

samples. The results showed that the positions of the leader-TRS junction sites with peak read 

counts were same as the given reference positions. The exception was at leader-gene junction 

for orf7b in the Nanopore sequencing. The normalized count results confirmed the reads 

spanning the junctions showed that the leader-TRS nucleoprotein gene junction was the most 

abundant, and orf7b and orf10 were the most infrequent in line with other data2,20. Several low 

abundant leader-TRS junctions were identified in all of the datasets with the implication these 

were either from potential lower abundant novel sgmRNAs, or represented known sgmRNAs, but 

with different leader-TRS junctions. Likewise, at low frequency these could represent an aberrant 

viral transcription process or artefacts of the different sequencing processes – although this latter 

possibility is less likely through the published direct RNA sequencing approach2 (Figure 2B). 

Traditionally, such sgmRNAs have been first identified in coronaviruses by either northern blot 



 15 

and/or metabolic labelling8. Several other groups have identified novel leader-TRS gene junctions 

and potential subgenomic mRNAs for other coronaviruses, including avian infectious bronchitis 

virus21. The best way of validating potential novel sgmRNAs would be through matching 

proteomic data to confirm genuine open reading frames1. Analysis of several published 

sequencing datasets identified novel viral RNA molecules that the authors suggested were 

sgmRNAs containing only the 5’ region of orf1a22. Such species are likely to be defective RNAs, 

that act as templates for replication. Interestingly, they hypothesize that at later time points post-

infection in cell culture potential novel sgRNAs are generated non-specifically22, which potentially 

ties in with a disconnect of leader-TRS gene junctions observed in our study both in vivo from the 

nasopharyngeal samples from latter time points in the NHP models and in humans and from the 

published data from SARS-CoV-2 infections in cell culture gathered at later time points compared 

to earlier time points2, 16.  

 

Advanced filtering can improve the confidence of the identified leader-TRS junction in the 

sequencing reads. Amplicon sequencing provided a unique opportunity to filter the sequencing 

reads. The reads spanning the junctions with the correct forward primer, reverse primer or both 

primer sequences at the ends of reads proved the known/novel sgmRNA existing in tested 

Illumina and Nanopore ARTIC v3 primers amplicon sequencing data (Tables 1 and 3). For Illumina 

sequencing, the same junction on paired reads with at least a primer provided extra evidence for 

leader-TRS identification. Some reads were identified that did not have primer sequences and 

these were likely to be miss-mapped, from template sgmRNA or low-quality sequence. These 

were present at very low abundance compared to authentic mapped reads (Tables 1, 3 and 5). 
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No reads with polyA were detected in the Nanopore amplicon sequencing data, this was likely 

because the limited PCR extension time restricted the primers to reach the 5’end of subgenomic 

mRNA (Table 1 and Supplementary Table5). The Nanopore direct RNA sequencing had the 

potential to generate full length mRNA sequences. The polyA sequences and leader-TRS junctions 

in the reads can be good signals to prove the full length sgmRNA in the test data (Tables 3 and 4). 

Because the fortuitous sequencing of some host mRNA may lead false positive result, LeTRS was 

tested against sequence data from uninfected controls cells2. No positive reads were found in 

this control sample (Tables 5 and 6), suggesting the LeTRS could effectively screen out or not 

recognise any false positives. Crucially, LeTRS used less CPU runtime and provided more detailed 

information than other tools to investigate this17, and therefore is suited for the high throughput 

analysis of large amounts of diverse sequencing data. 

 

In terms of clinical samples (typically nasopharyngeal swabs), the presence of sgmRNAs will be 

due to the presence infected cells. In general, this has been seen as indicative of active viral RNA 

synthesis at the time of sampling5, 23, 24, although these have also been postulated to be present 

through resistant structures after infection has finished25. Analysis of inoculum indicated that 

leader-TRS gene junctions could be identified (Supplementary Figure 3) but that these were not 

in the same ratio as found in cells infected in culture (e.g., Figure 2B and 2C). Thus, if the 

abundance of leader-TRS gene junctions follows an expected pattern of the nucleoprotein gene 

leader-TRS gene junction being the most abundant followed by a general gradient in sequence 

data from nasopharyngeal samples, then this may be indicative of an active infection – and the 

presence of infected cells in a sample. 
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In the absence of a human challenge model, NHP models that closely resemble COVID-19 disease 

in humans can be used to study SARS-CoV-2 infection, from a very defined initial exposure. RNA 

was sequenced from longitudinal nasopharyngeal samples from two NHP models, rhesus and 

cynomolgus macaques18. LeTRS used to identify the abundance of the leader-TRS gene junctions 

in this data. The analysis indicated a phasic pattern of sgmRNA synthesis with a large drop off 

after Day 8/9 post-infection in both NHP models. This phasic pattern may be explained by an 

initial synchronous infection of respiratory epithelial cells and then these cells dying. Released 

virus then goes on to infect new epithelial cells with virus infection increasing exponentially in 

waves but becoming asynchronous. The decline in sgmRNA from Day 8/9 overlaps with IgG 

seroconversion and humoral immunity in both species18 and follows similar kinetics to serology 

profiles measured in patients with COVID-19. 

 

The identification of sgmRNAs in nasopharyngeal samples and their kinetics has implications for 

nucleic acid-based diagnostics (many of which have three targets, one in the orf1a/b region and 

two which are shared between the genome and sgmRNAs – the nucleoprotein and the spike 

genes). The phasic nature of leader-TRS gene junctions in the longitudinal samples, and by 

implication sgmRNAs, and overt abundance of the leader-TRS nucleoprotein gene junction found 

in many of the human samples, suggests that it may not be possible to precisely identify where 

in infection an individual is based on the abundance of sgmRNAs. Likewise, assuming equivalency 

between the targets, if the nucleoprotein target is found to be more abundant than the spike 

target than the genomic target, then this would suggest infected cells are present in the sample. 
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Decreases in Ct values associated with emerging variants could equally be explained by sloughed 

cells being present in a nasopharyngeal sample as well as by increases in the amount of 

virions/viral load. Therefore, we would caution that a decrease in Ct associated with RT-qPCR 

based assays may not just be reflective of higher viral loads but also may be indicative of more 

infected cells being present. These possibilities may be resolved by considering the relative ratios 

of sgmRNAs identified.  
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METHODS 

Data input 

LeTRS was designed to analyse FastQ files derived from Illumina paired-end or Nanopore 

sequencing data derived from a SARS-CoV-2 amplicon protocol, or standard Nanopore SARS-CoV-

2 direct RNA sequencing data (Figure 1). The Illumina/Nanopore FastQ sequencing data were 

cleaned to remove adapters and low-quality reads before input. Sequencing data derived from 

other sequencing modes or platforms can also be analysed by LeTRS via input of a BAM file 

produced by a custom splicing alignment method with a SARS-CoV-2 genome (NC_045512.2) as 

a reference (Figure 1). This can also be rapidly adapted for other coronaviruses. 

 

Library preparations and sequencing 

We sequenced the 15 samples from human patients with nanopore. Total RNA was isolated using 

a QIAamp Viral RNA Mini Kit (Qiagen, Manchester, UK) by spin-column procedure according to 

the manufacturer’s instructions. Clinical samples were extracted with Trizol LS as described4. All 

RNA samples were treated with Turbo DNase (Invitrogen).  SuperScript IV (Invitrogen) was used 

to generate single-strand cDNA using random primer mix (NEB, Hitchin, UK). ARTIC V3 PCR 

amplicons from the single-strand cDNA were generated following the Nanopore Protocol of PCR 

tiling of SARS-CoV-2 virus (Version: PTC_9096_v109_revL_06Feb2020). Amplicons generated by 

ARTIC PCR were purified and normalised to 200 fmol before DNA end preparation and barcode 

and adapter ligation. Library was loaded onto a FLO-MIN106 flow cell and sequencing reads were 

called with Guppy using the high-accuracy calling parameters.  
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The NHP samples and their inoculum, and our laboratory experiments conducted in cells were 

sequenced with Illumina. The amplicons products for Illumina sequencing were prepared as per 

the Nanopore sequencing above and then used in Illumina NEBNext Ultra II DNA Library 

preparation.  Following 4 cycles of amplification the library was purified using Ampure XP beads 

and quantified using Qubit and the size distribution assessed using the Fragment analyzer. Finally, 

the ARTIC library was sequenced on the Illumina® NovaSeq 6000 platform (Illumina®, San Diego, 

USA) following the standard workflow. The generated raw FastQ files (2 x 250 bp) were trimmed 

to remove Illumina adapter sequences using Cutadapt v1.2.1 26. The option “−O 3” was set, so 

the that 3’ end of any reads which matched the adapter sequence with greater than 3 bp was 

trimmed off. The reads were further trimmed to remove low quality bases, using Sickle v1.200 27 

with a minimum window quality score of 20. After trimming, reads shorter than 10 bp were 

removed.  

 

The LeTRS was also tested with a combined Nanopore cDNA ARTIC v3 amplicon dataset of 7 

published viral cell culture samples (barcode01-barcode07) 16, and a dataset from a published 

direct RNA Nanopore sequencing analysis Vero cells infected with SARS-CoV-2 or an uninfected 

negative control 2. 

 

Sequencing data alignment and basic filtering 

LeTRS controlled Hisat2 v2.1.0 28 to map the paired-end Illumina reads against the SARS-CoV-2 

reference genome (NC_045512.2) with the default setting, and Minimap2 v2.1 29 to align the 

Nanopore cDNA reads and direct RNA-seq reads on the viral genome using Minimap2 with “–ax 
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splice” and “-ax splice -uf -k14” parameters, respectively. LeTRS provided 10 known leader-TRS 

junctions to improve alignment accuracy by using “--known-splicesite-infile” function in Hisat2 

and “--junc-bed” function in Minimap2, but this application could be optionally switched off by 

users. In order to remove low mapping quality and mis-mapped reads before searching the 

leader-TRS junction sites, LeTRS used Samtools v1.9 30 to have basic filtering for the reads in the 

output Sam/Bam files according to their alignment states as shown (Table 9 - basic filtering). 

 

Search leader-TRS 

After the mapping and basic filtering step, LeTRS searched aligned reads spanning the leader-TRS 

junctions in the SARS-CoV-2 reference genome (Supplementary Figure 1). For the known leader-

TRS junctions, LeTRS searched the reads including the leader-TRS junctions within a given interval 

around the known leader and TRS junctions sites. The leader break site interval is ±10 nts, and 

the TRS breaking sites interval is -20 nts to the 1 nt before the first known AUG in the default 

setting (the intervals can be changed to custom values to investigate heterogeneity). LeTRS then 

reported a peak count that was the number of reads carrying the most common leader-TRS 

junctions within the given leader and TRS breaking sites intervals, and a cluster count that was 

the number of all reads carrying leader-TRS junctions within the given leader and TRS breaking 

sites intervals (Tables 1-6). LeTRS also searched the junctions out of the given intervals (the 

genomic position of leader breaking site < 80) and reported the number of reads (>10 by default) 

with novel leader-TRS junctions. These number of read counts were also reported by number of 

reads in 1000000 as normalization. The read including the known and novel leader-TRS junctions 

could be optionally outputted in FastA format. Based on identified known and novel leader-TRS 
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junctions, LeTRS could report 20 nucleotides towards the 3’ end of the leader sequence, the TRS 

and translated the first orf of sgmRNAs sequence, and find the conserved ACGAAC sequences in 

the TRS (Table S1-S6). 

 

Advance filtering 

Based on the alignment possibilities illustrated in Figure 2 and discussed, LeTRS further filters the 

identified reads with known and novel leader-TRS junctions. This step is named as advance 

filtering and can only applied when the input data is from Illumina paired end reads, Nanopore 

cDNA reads or Nanopore RNA reads (Table 9). If a BAM file is used as input data, the advanced 

filtering step would be automatically skipped (Table 9). The number of reads including the known 

and novel leader-TRS junctions, and the number of reads filtered with corresponding advance 

filtering criteria were outputted into two tables in tab format (Tables 1-6). 

 

Leader-TRS junction plotting 

LeTRS-plot was developed as an automatic plotting tool that interfaces with the R package 

ggplot2 v3.3.3 to view the leader-TRS junctions in the tables generated by LeTRS (Figure 3-5). The 

plot shows peak count, filtered peak count, normalized peak count and normalized filtered peak 

count for known leader-TRS junctions, and novel junction counts, filtered novel junction count, 

normalized novel junction count and filtered normalized novel junction for novel leader-TRS 

junctions. 
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Table 1. The LeTRS output table for known sgmRNA in the tested Nanopore ARTIC v3 primers 

amplicon sequencing data. “ref_leader_end” and “peak_leader_end” point to the reference 

position of the end of leader and the position of the end of leader identified in the most common 

reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to 

the reference position of the start of TRS and the position of the start of TRS identified in the 

most common reads (peak count) on the reference genome. 

subgen

ome 

ref_leader

_end 

peak_leade

r_end 

ref_TRS_

start 

peak_TRS

_start 

peak_count peak_normalized_count cluster_count cluster_normalized_count 

S 65 65 21552 21552 980(963,343,337,0,0) 467.02(458.92,163.46,160.60,

0.00,0.00) 

984(967,346,340,0,0) 468.93(460.83,164.89,162.03,

0.00,0.00) 

ORF3a 69 69 25385 25385 76(70,51,46,0,0) 36.22(33.36,24.30,21.92,0.00,

0.00) 

79(73,52,47,0,0) 37.65(34.79,24.78,22.40,0.00,

0.00) 

E 69 69 26237 26237 268(260,41,39,0,0) 127.72(123.90,19.54,18.59,0.0

0,0.00) 

269(261,42,40,0,0) 128.19(124.38,20.02,19.06,0.0

0,0.00) 

M 65 65 26469 26469 15933(15731,2084,2

058,0,0) 

7592.89(7496.63,993.13,980.7

4,0.00,0.00) 

16358(16153,2151,2

122,0,0) 

7795.43(7697.73,1025.06,101

1.24,0.00,0.00) 

ORF6 69 69 27041 27041 1359(1339,1334,131

5,0,0) 

647.63(638.10,635.72,626.66,

0.00,0.00) 

1377(1357,1351,133

2,0,0) 

656.21(646.68,643.82,634.77,

0.00,0.00) 

ORF7a 69 69 27388 27388 991(960,758,733,0,0) 472.26(457.49,361.23,349.31,

0.00,0.00) 

999(968,765,740,0,0) 476.07(461.30,364.56,352.65,

0.00,0.00) 

ORF7b 65 69 27644 27755 31(31,31,31,0,0) 14.77(14.77,14.77,14.77,0.00,

0.00) 

40(40,40,40,0,0) 19.06(19.06,19.06,19.06,0.00,

0.00) 

ORF8 65 65 27884 27884 19(14,5,3,0,0) 9.05(6.67,2.38,1.43,0.00,0.00) 20(15,6,4,0,0) 9.53(7.15,2.86,1.91,0.00,0.00) 

N 65 65 28256 28256 15079(14916,14608,

14451,0,0) 

7185.92(7108.24,6961.46,688

6.64,0.00,0.00) 

15447(15277,14962,

14799,0,0) 

7361.29(7280.27,7130.16,705

2.48,0.00,0.00) 

ORF10 65 0 29530 0 0 0 0 0 

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both 

primers, reads with > 1 poly A, reads with > 5 poly A). 

Normalized count=(Read count-Total number of read mapped on reference genome)*1000000. 

Total number of read mapped on reference genome is 2098410, excluding the mapped reads not 

primary alignment and supplementary alignment. 

 



 38 

Table 2. The LeTRS output table for novel sgmRNA in the tested Nanopore ARTIC v3 primers 

amplicon sequencing data. “leader_end” and “TRS_start” refer to the position of the end of 

leader and the position of the start of TRS identified in the reads >10. 

subgenome leader_end TRS_start nb_count normalized_count 

1 74 21055 15(13,15,13,0,0) 7.15(6.20,7.15,6.20,0.00,0.00) 

2 52 28249 13(13,12,12,0,0) 6.20(6.20,5.72,5.72,0.00,0.00) 

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both 

primers, same junction on paired reads with at least a primer). 

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000. 

Total number of read mapped on reference genome is 2098410, excluding the mapped reads 

unpaired, not primary alignment and supplementary alignment. 
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Table 3. The LeTRS output table for known sgmRNA in the tested Nanopore direct RNA 

sequencing data. “ref_leader_end” and “peak_leader_end” point to the reference position of 

the end of leader and the position of the end of leader identified in the most common reads 

(peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the 

reference position of the start of TRS and the position of the start of TRS identified in the most 

common reads (peak count) on the reference genome. 

subgeno

me 

ref_leader

_end 

peak_leader

_end 

ref_TRS_s

tart 

peak_TRS_

start 

peak_count peak_normalized_coun

t 

cluster_count cluster_normalized_co

unt 

S 65 65 21552 21552 6788(6174,252

3) 

11792.99(10726.27,438

3.28) 

6804(6188,253

0) 

11820.79(10750.60,439

5.44) 

ORF3a 69 69 25385 25385 22067(20772,8

642) 

38337.65(36087.81,150

14.00) 

22877(21523,8

958) 

39744.89(37392.55,155

63.00) 

E 69 69 26237 26237 1628(1549,645

) 

2828.37(2691.12,1120.

58) 

1650(1568,653

) 

2866.59(2724.13,1134.

48) 

M 65 65 26469 26469 44139(41659,1

7295) 

76683.99(72375.42,300

47.12) 

44694(42179,1

7509) 

77648.21(73278.83,304

18.90) 

ORF6 69 69 27041 27041 6469(6155,241

2) 

11238.79(10693.26,419

0.44) 

6634(6312,247

4) 

11525.44(10966.02,429

8.15) 

ORF7a 69 69 27388 27388 36409(34564,1

3697) 

63254.44(60049.06,237

96.20) 

36830(34956,1

3872) 

63985.85(60730.10,241

00.24) 

ORF7b 65 69 27644 27755 271(258,100) 470.82(448.23,173.73) 510(485,194) 886.04(842.60,337.04) 

ORF8 65 65 27884 27884 7321(6976,275

5) 

12718.99(12119.61,478

6.34) 

7400(7047,278

1) 

12856.24(12242.96,483

1.51) 

N 65 65 28256 28256 84729(80939,3

2275) 

147202.20(140617.72,5

6072.31) 

85768(81918,3

2650) 

149007.29(142318.57,5

6723.81) 

ORF10 65 0 29530 0 0 0 0 0 

The numbers in the bracket are (reads with > 1 poly A, reads with > 5 poly A). 

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000. 

Total number of read mapped on reference genome is 575596, excluding mapped reads on 

reverse strand, not primary alignment and supplementary alignment. 
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Table 4. The LeTRS output table for novel sgmRNA in the tested Nanopore direct RNA sequencing 

data. “leader_end” and “TRS_start” refer to the position of the end of leader and the position of 

the start of TRS identified in the reads >10. 

subgenome leader_end TRS_start nb_count normalized_count 

1 52 26469 40(36,13) 69.49(62.54,22.59) 

2 52 28249 99(90,36) 172.00(156.36,62.54) 

3 52 28256 138(127,50) 239.75(220.64,86.87) 

4 60 21045 16(16,6) 27.80(27.80,10.42) 

5 65 22273 17(16,5) 29.53(27.80,8.69) 

6 65 22488 12(11,5) 20.85(19.11,8.69) 

7 65 24777 24(23,11) 41.70(39.96,19.11) 

8 65 27479 51(48,18) 88.60(83.39,31.27) 

9 69 21053 17(14,6) 29.53(24.32,10.42) 

10 69 26292 14(14,4) 24.32(24.32,6.95) 

11 69 28284 14(14,7) 24.32(24.32,12.16) 

12 69 29112 21(21,6) 36.48(36.48,10.42) 

13 69 29152 11(11,4) 19.11(19.11,6.95) 

The numbers in the bracket are (reads with > 1 poly A, reads with > 5 poly A). 

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000. 

Total number of read mapped on reference genome is 575596, excluding mapped reads on 

reverse strand, not primary alignment and supplementary alignment. 
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Table 5. The LeTRS output table for known sgmRNA in the negative control of the tested 

nanopore direct RNA sequencing data. “ref_leader_end” and “peak_leader_end” point to the 

reference position of the end of leader and the position of the end of leader identified in the 

most common reads (peak count) on the reference genome, and “ref_TRS_start” and 

“peak_TRS_start” refer to the reference position of the start of TRS and the position of the start 

of TRS identified in the most common reads (peak count) on the reference genome. 

  

subgen

ome 

ref_leader

_end 

peak_leade

r_end 

ref_TRS_

start 

peak_TRS

_start 

peak_c

ount 

peak_normalize

d_count 

cluster_c

ount 

cluster_normalize

d_count 

S 65 0 21552 0 0 0 0 0 

ORF3a 69 0 25385 0 0 0 0 0 

E 69 0 26237 0 0 0 0 0 

M 65 0 26469 0 0 0 0 0 

ORF6 69 0 27041 0 0 0 0 0 

ORF7a 69 0 27388 0 0 0 0 0 

ORF7b 65 0 27644 0 0 0 0 0 

ORF8 65 0 27884 0 0 0 0 0 

N 65 0 28256 0 0 0 0 0 

ORF10 65 0 29530 0 0 0 0 0 

The numbers in the bracket are (reads with > 1 poly A, reads with > 5 poly A). 

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000. 

Total number of read mapped on reference genome is 0, excluding mapped reads on reverse 

strand, not primary alignment and supplementary alignment. 
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Table 6. The LeTRS output table for novel sgmRNA in the negative control of the tested nanopore 

direct RNA sequencing data. “leader_end” and “TRS_start” refer to the position of the end of 

leader and the position of the start of TRS identified in the reads >10. 

subgenome leader_end TRS_start nb_count normalized_count 

The numbers in the bracket are (reads with > 1 poly A, reads with > 5 poly A). 

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000. 

Total number of read mapped on reference genome is 0, excluding mapped reads on reverse 

strand, not primary alignment and supplementary alignment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 44 

Table 7. The LeTRS output table for known sgmRNA in the tested Illumina ARTIC v3 primers 

amplicon sequencing data. “ref_leader_end” and “peak_leader_end” point to the reference 

position of the end of leader and the position of the end of leader identified in the most common 

reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to 

the reference position of the start of TRS and the position of the start of TRS identified in the 

most common reads (peak count) on the reference genome. 

subge

nome 

ref_lead

er_end 

peak_lead

er_end 

ref_TRS

_start 

peak_TR

S_start 

peak_count peak_normalized_cou

nt 

cluster_count cluster_normalized_cou

nt 

S 65 65 21552 21552 22925(22785,16484

,16368,17326) 

478.71(475.79,344.21

,341.79,361.79) 

23312(23169,16709

,16591,17418) 

486.79(483.80,348.91,34

6.45,363.71) 

ORF3

a 

69 69 25385 25385 5130(4784,0,0,78) 107.12(99.90,0.00,0.0

0,1.63) 

5362(4995,0,0,82) 111.97(104.30,0.00,0.00,

1.71) 

E 69 69 26237 26237 5135(5014,10,7,50) 107.23(104.70,0.21,0.

15,1.04) 

5139(5017,10,7,50) 107.31(104.76,0.21,0.15,

1.04) 

M 65 64 26469 26468 12768(12177,12175

,11599,8190) 

266.62(254.27,254.23

,242.20,171.02) 

31312(30636,30026

,29378,21180) 

653.84(639.73,626.99,61

3.46,442.27) 

ORF6 69 69 27041 27041 21201(20895,19094

,18830,19104) 

442.71(436.32,398.71

,393.20,398.92) 

21512(21206,19383

,19119,19302) 

449.20(442.81,404.75,39

9.23,403.06) 

ORF7

a 

69 69 27388 27388 370(202,244,79,142

) 

7.73(4.22,5.10,1.65,2.

97) 

372(204,246,81,144

) 

7.77(4.26,5.14,1.69,3.01) 

ORF7

b 

65 69 27644 27674 8(8,8,8,6) 0.17(0.17,0.17,0.17,0.

13) 

12(12,12,12,10) 0.25(0.25,0.25,0.25,0.21) 

ORF8 65 65 27884 27884 678(675,0,0,4) 14.16(14.10,0.00,0.00

,0.08) 

692(689,0,0,4) 14.45(14.39,0.00,0.00,0.

08) 

N 65 64 28256 28255 35983(35839,35568

,35443,9840) 

751.38(748.37,742.71

,740.10,205.47) 

73700(73334,72937

,72597,19878) 

1538.97(1531.33,1523.0

4,1515.94,415.08) 

ORF1

0 

65 0 29530 0 0 0 0 0 

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both 

primers, reads with > 1 poly A, reads with > 5 poly A). Normalized count=(Read count/Total 

number of read mapped on reference genome)*1000000. Total number of read mapped on the 
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reference genome is 47889224, excluding the mapped reads not primary alignment and 

supplementary alignment. 

 Table 8. The LeTRS output table for novel sgmRNA in the tested Nanopore ARTIC v3 primers 

amplicon sequencing data. “leader_end” and “TRS_start” refer to the position of the end of 

leader and the position of the start of TRS identified in the reads >10. 

subgenome leader_end TRS_start nb_count normalized_count 

1 67 25800 121(118,117,114,116) 2.53(2.46,2.44,2.38,2.42) 

2 68 2689 13(13,13,13,12) 0.27(0.27,0.27,0.27,0.25) 

3 68 4580 144(143,107,107,118) 3.01(2.99,2.23,2.23,2.46) 

4 68 5789 56(56,54,54,52) 1.17(1.17,1.13,1.13,1.09) 

5 68 15777 536(511,0,0,4) 11.19(10.67,0.00,0.00,0.08) 

6 68 18051 14(14,0,0,0) 0.29(0.29,0.00,0.00,0.00) 

7 48 26443 151(151,149,149,146) 3.15(3.15,3.11,3.11,3.05) 

8 68 21926 14(14,0,0,0) 0.29(0.29,0.00,0.00,0.00) 

9 68 23020 14(14,1,1,4) 0.29(0.29,0.02,0.02,0.08) 

10 68 23365 38(38,36,36,36) 0.79(0.79,0.75,0.75,0.75) 

11 48 28184 11(11,0,0,0) 0.23(0.23,0.00,0.00,0.00) 

12 68 26290 17(17,0,0,0) 0.35(0.35,0.00,0.00,0.00) 

13 69 3816 12(12,0,0,0) 0.25(0.25,0.00,0.00,0.00) 

14 69 9713 31(31,0,0,0) 0.65(0.65,0.00,0.00,0.00) 

15 69 10640 14(14,4,4,6) 0.29(0.29,0.08,0.08,0.13) 

16 69 13619 41(41,36,36,36) 0.86(0.86,0.75,0.75,0.75) 

17 69 18554 123(123,108,108,114) 2.57(2.57,2.26,2.26,2.38) 

18 49 28266 21(20,21,20,20) 0.44(0.42,0.44,0.42,0.42) 

19 69 22559 104(103,0,0,2) 2.17(2.15,0.00,0.00,0.04) 
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20 69 25164 155(153,140,138,148) 3.24(3.19,2.92,2.88,3.09) 

21 70 2794 42(42,40,40,40) 0.88(0.88,0.84,0.84,0.84) 

22 70 11779 172(171,155,154,164) 3.59(3.57,3.24,3.22,3.42) 

23 70 22231 139(139,137,137,136) 2.90(2.90,2.86,2.86,2.84) 

24 70 22277 1241(1237,1227,1223,1218) 25.91(25.83,25.62,25.54,25.43) 

25 70 22502 19(18,0,0,0) 0.40(0.38,0.00,0.00,0.00) 

26 70 22945 31(29,0,0,2) 0.65(0.61,0.00,0.00,0.04) 

27 70 27761 11(11,6,6,6) 0.23(0.23,0.13,0.13,0.13) 

28 71 4592 47(47,36,36,40) 0.98(0.98,0.75,0.75,0.84) 

29 71 5594 41(40,0,0,0) 0.86(0.84,0.00,0.00,0.00) 

30 71 5708 61(5,56,0,0) 1.27(0.10,1.17,0.00,0.00) 

31 71 18943 84(83,0,0,2) 1.75(1.73,0.00,0.00,0.04) 

32 71 22727 35(32,33,30,30) 0.73(0.67,0.69,0.63,0.63) 

33 71 25069 11(11,0,0,0) 0.23(0.23,0.00,0.00,0.00) 

34 71 26401 14(14,14,14,14) 0.29(0.29,0.29,0.29,0.29) 

35 71 27762 55(55,34,34,34) 1.15(1.15,0.71,0.71,0.71) 

36 71 28286 24(24,24,24,24) 0.50(0.50,0.50,0.50,0.50) 

37 72 4019 36(36,28,28,32) 0.75(0.75,0.58,0.58,0.67) 

38 72 15808 13(13,0,0,0) 0.27(0.27,0.00,0.00,0.00) 

39 73 11839 73(73,58,58,62) 1.52(1.52,1.21,1.21,1.29) 

40 73 22285 173(173,172,172,172) 3.61(3.61,3.59,3.59,3.59) 

41 73 23028 57(57,0,0,2) 1.19(1.19,0.00,0.00,0.04) 

42 73 25856 24(24,24,24,24) 0.50(0.50,0.50,0.50,0.50) 

43 74 4321 40(29,5,0,4) 0.84(0.61,0.10,0.00,0.08) 

44 74 10132 30(28,28,28,28) 0.63(0.58,0.58,0.58,0.58) 
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45 74 12974 116(116,96,96,102) 2.42(2.42,2.00,2.00,2.13) 

46 74 13555 16(16,16,16,16) 0.33(0.33,0.33,0.33,0.33) 

47 74 21058 767(759,759,751,744) 16.02(15.85,15.85,15.68,15.54) 

48 74 25858 29(29,28,28,28) 0.61(0.61,0.58,0.58,0.58) 

49 75 21566 14(14,11,11,10) 0.29(0.29,0.23,0.23,0.21) 

50 75 21572 24(24,18,18,20) 0.50(0.50,0.38,0.38,0.42) 

51 75 21574 14(14,12,12,10) 0.29(0.29,0.25,0.25,0.21) 

52 75 21575 29(29,18,18,18) 0.61(0.61,0.38,0.38,0.38) 

53 75 21718 24(24,0,0,0) 0.50(0.50,0.00,0.00,0.00) 

54 75 25135 14(9,4,0,8) 0.29(0.19,0.08,0.00,0.17) 

55 75 26483 11(11,11,11,10) 0.23(0.23,0.23,0.23,0.21) 

56 75 26486 95(86,93,84,88) 1.98(1.80,1.94,1.75,1.84) 

57 75 26490 19(19,18,18,18) 0.40(0.40,0.38,0.38,0.38) 

58 75 26491 115(115,112,112,110) 2.40(2.40,2.34,2.34,2.30) 

59 75 26494 36(36,32,32,34) 0.75(0.75,0.67,0.67,0.71) 

60 76 28267 31(30,27,26,18) 0.65(0.63,0.56,0.54,0.38) 

61 77 25396 15(6,0,0,0) 0.31(0.13,0.00,0.00,0.00) 

62 77 26481 44(44,43,43,12) 0.92(0.92,0.90,0.90,0.25) 

63 78 21570 159(155,118,116,92) 3.32(3.24,2.46,2.42,1.92) 

64 78 21576 41(41,20,20,28) 0.86(0.86,0.42,0.42,0.58) 

65 55 26461 26(26,17,17,16) 0.54(0.54,0.35,0.35,0.33) 

66 58 23922 100(14,86,0,0) 2.09(0.29,1.80,0.00,0.00) 

67 60 4007 16(16,16,16,14) 0.33(0.33,0.33,0.33,0.29) 

68 46 26422 53(53,52,52,50) 1.11(1.11,1.09,1.09,1.04) 

69 63 698 35(16,0,0,2) 0.73(0.33,0.00,0.00,0.04) 
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70 47 17898 39(39,39,39,38) 0.81(0.81,0.81,0.81,0.79) 

71 63 5785 144(142,142,140,140) 3.01(2.97,2.97,2.92,2.92) 

72 63 6243 11(11,0,0,0) 0.23(0.23,0.00,0.00,0.00) 

73 63 23142 23(19,0,0,0) 0.48(0.40,0.00,0.00,0.00) 

74 63 25001 19(4,1,0,0) 0.40(0.08,0.02,0.00,0.00) 

75 63 25672 11(10,0,0,0) 0.23(0.21,0.00,0.00,0.00) 

76 47 26421 65(65,64,64,62) 1.36(1.36,1.34,1.34,1.29) 

77 64 25795 19(8,19,8,18) 0.40(0.17,0.40,0.17,0.38) 

78 65 7595 15(14,14,14,14) 0.31(0.29,0.29,0.29,0.29) 

79 65 8113 82(45,44,7,80) 1.71(0.94,0.92,0.15,1.67) 

80 65 10020 32(32,30,30,32) 0.67(0.67,0.63,0.63,0.67) 

81 65 11200 12(12,8,8,8) 0.25(0.25,0.17,0.17,0.17) 

82 65 11664 70(68,0,0,2) 1.46(1.42,0.00,0.00,0.04) 

83 66 22502 22(20,0,0,0) 0.46(0.42,0.00,0.00,0.00) 

84 67 3362 20(20,20,20,20) 0.42(0.42,0.42,0.42,0.42) 

85 67 4018 75(75,66,66,72) 1.57(1.57,1.38,1.38,1.50) 

86 67 21083 32(31,30,29,32) 0.67(0.65,0.63,0.61,0.67) 

 

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both 

primers, reads with > 1 poly A, reads with > 5 poly A). 

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000. 

Total number of read mapped on reference genome is 47889224, excluding the mapped reads 

not primary alignment and supplementary alignment. 
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Table 9. The criteria of basic and advanced filtering for four different types of input data for LeTRS. 

  

Output Filters 

Illumina 

paired-

end reads 

Nanopore 

cDNA 

reads 

Nanopore 

RNA reads 

Bam 

Basic 

filtering 

MAPQ > 10  ●   ●   ●   ●  

Read only one splicing junction   ●   ●   ●   ●  

Primary alignment only  ●   ●   ●   ●  

No supplementary alignment  ●   ●   ●   ●  

Read mapped in pair  ●     

No read reverse strand      ●    

Advance 

filtering 

Read aligment5' end includes 

forward primer 
 ●   ●    

Read aligment3' end includes 

reverse primer 
 ●   ●    
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Read aligment5' end includes 

forward primer and 3' end includes 

reverse primer 

 ●   ●    

Paired read including at least one primer 

in each have same leader-TRS junction 

in alignments 

 ●   ●    

Read aligment3' with > 1ployA   ●   ●   

Read aligment3' with > 5ployA    ●   ●    

 

 

 

 

 



51 



52 

Figure 1. (A) Illustration of reads derived from sgmRNAs mapped onto the SARS-CoV-2 reference 

genome with a splicing method. Illustration of the possible type of reads mapped on the SARS-

CoV-2 reference genome for the (B and C) paired end Illumina cDNA amplicon sequencing, where 

the lines with same colour implied paired reads, (D) Nanopore cDNA amplicon sequencing and 

(E) Nanopore direct RNA sequencing of SARS-CoV-2 genome. L and B in the boxes indicate the

leader-TRS breaking sites on the leader side and TRS side, respectively. 
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Figure 2. Analysis of leader TRS-gene junctions of reads with at least one primer sequence at 

either end in sequencing data from cell culture from (A) VeroE6 cells infected with SARS-CoV-2 

(England/2/2020) and sequenced using an ARTIC Nanopore approach16 and (B) direct RNA 

sequencing of Cero CCL81 cells in culture infected with SARS-CoV-2 (National Culture Collection 

for Pathogens, Korea National Institute of Health, Korea)2. (C) Vero E6 cells were also infected 

with a near clinical isolate of known provenance and sequenced using the ARTIC Illumina 

approach. 
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Figure 3. Analysis of leader TRS-gene junction abundance of reads with at least one primer 

sequence at either end in longitudinal nasopharyngeal samples (daily indicated on the x-axis) 

taken from two non-human primate models of SARS-CoV-2 in groups. The normalised count 

(Read count/total number of reads mapped on the reference genome)*1,000,000) of the leader 

TRS-gene junction abundance is shown on the left-hand Y-axis with each unique junction colour 

coded. The right-hand Y axis is a measure of the total depth of coverage for SARS-CoV-2 in that 

sample. Note the two scales are different. SARS-CoV-2 was amplified using the ARTIC approach 

and sequenced by Illumina. The data is organised into groups of animals for the cynomolgus 

macaque groups 1 and 2 (A/E and B/F), and rhesus macaque groups 1 and 2 (C/G and D/H). E, F, 
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G and H zoom in to see the details of A, B, C and D for Day1 to Day9. The data correspond to 

Supplementary Table 9. 
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Figure 4. Plots of normalised peak counts (A) and peak counts (B) of leader-TRS gene junctions of 

reads with at least one primer sequences at either end derived from sequence data from 15 

human patients. These were sequenced with the ARTIC pipeline via Illumina. The data correspond 

to Supplementary Table 7. 
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Figure 5. Plots of normalised peak counts (A) and peak counts (B) of leader-TRS gene junctions of 

reads with at least one primer sequence at either end derived from sequence data from 15 

human patients. Some of these samples are longitudinal as indicated by the patient number and 

day post admission the sample was taken. These were sequenced with the ARTIC pipeline via 

Nanopore. The data are correspond to Supplementary Table 10. 
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Figure 6. (A). Diagram of novel leader-TRS junctions centred around the known gene orf but out 

of the search interval in the analysis of cell culture, non-human primate and human sequencing 

data. Many novel junctions map to the leader-TRS membrane gene junctions. (B). Venn diagram 

showing the overlap of novel leader-TRS gene junctions among cynomolgus and rhesus macaques, 
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human patients, and infected Vero cells all sequenced with the ATRIC Illumina method 

(Supplementary Table 11). 
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Supplementary Figure 1. Bioinformatics pipeline for the identification of leader-TRS junctions in 

sequencing data from SARS-CoV-2 infected material with LeTRS. This can be rapidly adapted for 

other coronaviruses. LeTRS can work from Nanopore or Illumina amplicon data or more 

unbiased approaches such as metagenomic or Illumina sequencing by using a BAM file.  



62 

Supplementary Figure 2. Comparison of LeTRS to Periscope with the Illumina (left) and Nanopore 

(right) ARTIC amplicon sequencing test data sets by using the number of reads with at least one 

primer sequences at either end in LeTRS and the number of “High Quality” reads (the reads with 

both 32 nts leader sequences and known TRS-orf boundary) in Periscope. 
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Supplementary Figure 3. Raw (A and C) and normalised (B and D) expected (upper) and novel 

(lower) leader-TRS gene junctions count in the infecting SARS-CoV-2 inoculum source used for 

NHP study, sequenced by Illumina ARTIC method (Supplementary Table 8). 
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Supplementary Figure 4. Novel leader-TRS gene junctions identified for cynomolgus macaques 

(Supplementary Table 9). The number before “-Day” indicated the group of   cynomolgus 

macaques. 
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Supplementary Figure 4. Novel leader-TRS gene junctions identified for rhesus macaques 

(Supplementary Table 9). The number before “-Day” indicated the group of cynomolgus 

macaques. 
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Supplementary Figure 5. Novel leader-TRS gene junctions identified in nasopharyngeal swabs 

from human patients sequenced using the ARTIC-Illumina approach (Supplementary Table 7). 
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Supplementary Figure 6. Novel leader-TRS gene junctions identified in nasopharyngeal swabs 
from human patients sequenced using the ARTIC-Nanopore approach (Supplementary Table 
10). 

Supplementary data 

Table S1. The LeTRS output table for details of known sgmRNA in the tested Nanopore ARTIC v3 

primers amplicon sequencing data. “peak_leader” and “peak_TRS_start” point to the leader-TRS 

junctions in Table 1, “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS 

sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and 

“AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the 

sgmRNA. 

Table S2. The LeTRS output table for details of novel sgmRNA in the tested Nanopore ARTIC v3 

primers amplicon sequencing data. “peak_leader” and “peak_TRS_start” point to the leader-TRS 

junctions in Table 2, “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS 

sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, 

“AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the 

sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA. 

Table S3. The LeTRS output table for details of known sgmRNA in the tested Nanopore direct RNA 

sequencing data. “peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in Table 

3, “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), 
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“20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and 

“first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA. 

 

Table S4. The LeTRS output table for details of novel sgmRNA in the tested nanopore direct RNA 

sequencing data. “peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in Table 

4, “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), 

“20_leader_seq” refers to the 20 nucleotides before the end of leader, “AUG_postion” and 

“first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_AUG” 

indicates if the first AUG position is the same as a known sgmRNA. 

 

Table S5. The LeTRS output table for details of known sgmRNA in the tested Illumina ARTIC v3 

primers amplicon sequencing data. “peak_leader” and “peak_TRS_start” point to the leader-TRS 

junctions in Table 7, “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS 

sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and 

“ATG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the 

sgmRNA. 

 

Table S6. The LeTRS output table for details of novel sgmRNA in the tested Illumina ARTIC v3 

primers amplicon sequencing data. “peak_leader” and “peak_TRS_start” point to the leader-TRS 

junctions in Table 8, “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS 

sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, 
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“AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the 

sgmRNA, and “known_AUG” indicates if the first AUG position same as a known sgmRNA. 

 

 

 

Table S7. Leader-TRS gene junctions of reads with at least one primer sequence derived from 

sequence data from 15 human patients sequenced with the ARTIC pipeline via Illumina. 

 

Table S8. Leader-TRS gene junction count in the infecting SARS-CoV-2 inoculum source used for 

the NHP study, sequenced by Illumina ARTIC method. 

 

Table S9. Analysis of leader TRS-gene junction, abundance of reads with at least one primer 

sequence at either end in longitudinal nasopharyngeal samples taken from two non-human 

primate models (cynomolgus and rhesus macaques) of SARS-CoV-2 in groups. SARS-CoV-2 was 

amplified using the ARTIC approach and sequenced by Illumina. The data is organised into groups 

of animals for the cynomolgus macaque groups 1 and 2 that were with “-1” and “-2” in the excel 

sheets. 

 

Table S10. leader-TRS gene junctions of reads with at least one primer sequence derived from 

sequence data from 15 human patients sequenced with the ARTIC pipeline via Nanopore. 
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Table S11. Novel leader-TRS junctions centred around the known gene open reading frame but 

out of the search interval in the analysis of cell culture, non-human primate and human 

sequencing data. 

 



subgenome peak_leader_endpeak_TRS_start ACGAAC ATG_postion

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

E 69 26237 yes 26245

M 65 26469 yes 26523

ORF6 69 27041 yes 27202

ORF7a 69 27388 yes 27394

ORF7b 69 27755 no 27756

ORF8 65 27884 yes 27894

N 65 28256 yes 28274

Supplemental tables Click here to
access/download;Table;Supplemental_Material_1.xlsx

https://www.editorialmanager.com/giga/download.aspx?id=114732&guid=d4681a50-9576-4456-9475-b061e8c30aa0&scheme=1
https://www.editorialmanager.com/giga/download.aspx?id=114732&guid=d4681a50-9576-4456-9475-b061e8c30aa0&scheme=1


20_leader_seq TRS_seq

ATCTCTTGTAGATCTGTTCT CTAAACGAACA

CTTGTAGATCTGTTCTCTAA ACGAACTT

CTTGTAGATCTGTTCTCTAA ACGAACTT

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAG

CTTGTAGATCTGTTCTCTAA ACGAAC

CTTGTAGATCTGTTCTCTAA A

ATCTCTTGTAGATCTGTTCT CTAAACGAAC

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAA



first_orf_aa

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*
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MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL



subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion known_ATG

1 74 21055 no 21071 -

2 52 28249 yes 28274 N



20_leader_seq TRS_seq first_orf_aa

AGATCTGTTCTCTAAACGAA GACCCTAAGACTAAAA MLQKKMTLKRVFSLTFVGLYNKS*

CAACCAACTTTCGATCTCTT ATTTCATCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

E 69 26237 yes 26245

M 65 26469 yes 26523

ORF6 69 27041 yes 27202

ORF7a 69 27388 yes 27394

ORF7b 69 27755 no 27756

ORF8 65 27884 yes 27894

N 65 28256 yes 28274



20_leader_seq TRS_seq first_orf_aa

ATCTCTTGTAGATCTGTTCT CTAAACGAACA MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTTGTAGATCTGTTCTCTAA ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

CTTGTAGATCTGTTCTCTAA A MIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

ATCTCTTGTAGATCTGTTCT CTAAACGAAC MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAA MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*
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subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion known_ATG

1 52 26469 yes 26523 M

2 52 28249 yes 28274 N

3 52 28256 yes 28274 N

4 60 21045 no 21049 -

5 65 22273 no 22359 -

6 65 22488 no 22614 -

7 65 24777 no 24810 -

8 65 27479 no 27756 ORF7b

9 69 21053 no 21071 -

10 69 26292 yes 26523 M

11 69 28284 no 28284 -

12 69 29112 no 29222 -

13 69 29152 no 29222 -



20_leader_seq TRS_seq first_orf_aa

CAACCAACTTTCGATCTCTT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CAACCAACTTTCGATCTCTT ATTTCATCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CAACCAACTTTCGATCTCTT CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

TTTCGATCTCTTGTAGATCT TGAT MYDPKTKNVTKENDSKEGFFTYICGFIQQKLALGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCNYLGKPREQIDGYVMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRLIIRENNRVVISSDVLVNN*

ATCTCTTGTAGATCTGTTCT GTTTCAAACTTTACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGCTTATTMWVIFNLGLFY*

ATCTCTTGTAGATCTGTTCT AAAAAGGAATCTATCAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

ATCTCTTGTAGATCTGTTCT AAAAGAACTTCACAACTGCTCCTGCCATTTGTCMMEKHTFLVKVSLFQMAHTGL*

ATCTCTTGTAGATCTGTTCT TACTTTTAAAAGAACCTTGCTCTTCTGGAACATACGAGGGCAATTCACCATTTCATCCTCTAGCTGATAACAAATTTGCACTGACTTGCTTTAGCACTCAATTTGCTTTTGCTTGTCCTGACGGCGTAAAACACGTCTATCAGTTACGTGCCAGATCAGTTTCACCTAAACTGTTCATCAGACAAGAGGAAGTTCAAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTGTTTATAACACTTTGCTTCACACTCAAAAGAAAGACAGAMIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

CTTGTAGATCTGTTCTCTAA ACGACCCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

CTTGTAGATCTGTTCTCTAA CGTACTTCTTTTTCTTGCTTTCGTGGTATTCTTGCTAGTTACACTAGCCATCCTTACTGCGCTTCGATTGTGTGCGTACTGCTGCAATATTGTTAACGTGAGTCTTGTAAAACCTTCTTTTTACGTTTACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA - MDPKISEMHPALRLVDPQIQLAVTRMENAVGRDQNNVGPKVYPIILRLGSPLSLNMARKTLNSLEDKAFQLTPIAVQMTKLATTEELPDEFVVVTVK*

CTTGTAGATCTGTTCTCTAA AACAAACCCAAGGAAATTTTGGGGACCAGGAACTAATCAGACAAGGAACTGATTACAAACATTGGCCGCAAATTGCACAATTTGCCCCCAGCGCTTCAGCGTTCTTCGGAMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTTGTAGATCTGTTCTCTAA ACAAGGAACTGATTACAAACATTGGCCGCAAATTGCACAATTTGCCCCCAGCGCTTCAGCGTTCTTCGGAMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MYDPKTKNVTKENDSKEGFFTYICGFIQQKLALGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCNYLGKPREQIDGYVMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRLIIRENNRVVISSDVLVNN*

MIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MDPKISEMHPALRLVDPQIQLAVTRMENAVGRDQNNVGPKVYPIILRLGSPLSLNMARKTLNSLEDKAFQLTPIAVQMTKLATTEELPDEFVVVTVK*

MSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MYDPKTKNVTKENDSKEGFFTYICGFIQQKLALGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCNYLGKPREQIDGYVMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRLIIRENNRVVISSDVLVNN*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion 20_leader_seq

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 64 26468 yes 26523 GATCTCTTGTAGATCTGTTC

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF7b 69 27674 no 27756 CTTGTAGATCTGTTCTCTAA

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC



TRS_seq first_orf_aa

CTAAACGAACA MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

TCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

AAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTGTTTATAACACTTTGCTTCACACTCAAAAGAAAGACAGAMIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

CTAAACGAAC MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

TCTAAACGAACAAACTAAA MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*
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MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL



MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL



MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL



subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion known_ATG

1 67 25800 no 25814 -

2 68 2689 no 2745 -

3 68 4580 no 4590 -

4 68 5789 no 5859 -

5 68 15777 no 15812 -

6 68 18051 no 18153 -

7 48 26443 yes 26523 M

8 68 21926 no 21936 -

9 68 23020 no 23046 -

10 68 23365 no 23403 -

11 48 28184 no 28207 -

12 68 26290 yes 26523 M

13 69 3816 no 3842 -

14 69 9713 no 9768 -

15 69 10640 no 10662 -

16 69 13619 no 13625 -

17 69 18554 no 18594 -

18 49 28266 no 28274 N

19 69 22559 no 22614 -

20 69 25164 no 25179 -

21 70 2794 no 2802 -

22 70 11779 no 11849 -

23 70 22231 no 22359 -

24 70 22277 no 22359 -

25 70 22502 no 22614 -

26 70 22945 no 23004 -

27 70 27761 no 27825 -

28 71 4592 no 4607 -

29 71 5594 no 5681 -

30 71 5708 no 5718 -

31 71 18943 no 18956 -

32 71 22727 no 22743 -

33 71 25069 no 25080 -

34 71 26401 yes 26523 M

35 71 27762 no 27825 -

36 71 28286 no 28305 -

37 72 4019 no 4044 -

38 72 15808 no 15812 -

39 73 11839 no 11849 -

40 73 22285 no 22359 -

41 73 23028 no 23046 -

42 73 25856 no 25910 -



43 74 4321 no 4350 -

44 74 10132 no 10152 -

45 74 12974 no 12986 -

46 74 13555 no 13556 -

47 74 21058 no 21071 -

48 74 25858 no 25910 -

49 75 21566 no 21744 -

50 75 21572 no 21744 -

51 75 21574 no 21744 -

52 75 21575 no 21744 -

53 75 21718 no 21744 -

54 75 25135 no 25143 -

55 75 26483 no 26523 M

56 75 26486 no 26523 M

57 75 26490 no 26523 M

58 75 26491 no 26523 M

59 75 26494 no 26523 M

60 76 28267 no 28274 N

61 77 25396 no 25405 -

62 77 26481 no 26523 M

63 78 21570 no 21744 -

64 78 21576 no 21744 -

65 55 26461 yes 26523 M

66 58 23922 no 24051 -

67 60 4007 no 4044 -

68 46 26422 yes 26523 M

69 63 698 no 726 -

70 47 17898 no 17906 -

71 63 5785 no 5859 -

72 63 6243 no 6243 -

73 63 23142 no 23173 -

74 63 25001 no 25050 -

75 63 25672 no 25718 -

76 47 26421 yes 26523 M

77 64 25795 no 25814 -

78 65 7595 no 7665 -

79 65 8113 no 8133 -

80 65 10020 no 10070 -

81 65 11200 no 11219 -

82 65 11664 no 11697 -

83 66 22502 no 22614 -

84 67 3362 no 3375 -

85 67 4018 no 4044 -



86 67 21083 no 21086 -



20_leader_seq TRS_seq

CTCTTGTAGATCTGTTCTCT AAACCCATTACTTT

TCTTGTAGATCTGTTCTCTA AACAAACAATACCTTCACACTCAAAGGCGGTGCACCAACAAAGGTTACTTTTGGTG

TCTTGTAGATCTGTTCTCTA AACGATCTAA

TCTTGTAGATCTGTTCTCTA AAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGG

TCTTGTAGATCTGTTCTCTA AAAGAACTTTAAGTCAGTTCTTTATTATCAAAACA

TCTTGTAGATCTGTTCTCTA AACAGGACTCTTTAAAGATTGTAGTAAGGTAATCACTGGGTTACATCCTACACAGGCACCTACACACCTCAGTGTTGACACTAAATTCAAAACTGAAGGTTT

AAACCAACCAACTTTCGATC TCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

TCTTGTAGATCTGTTCTCTA AACGCTACTA

TCTTGTAGATCTGTTCTCTA TAATTGTTACTTTCCTTTACAATCAT

TCTTGTAGATCTGTTCTCTA AACAAATACTTCTAACCAGGTTGCTGTTCTTTATCAGG

AAACCAACCAACTTTCGATC TCTTGTAGTGCGTTGTTCGTTCT

TCTTGTAGATCTGTTCTCTA AGCGTACTTCTTTTTCTTGCTTTCGTGGTATTCTTGCTAGTTACACTAGCCATCCTTACTGCGCTTCGATTGTGTGCGTACTGCTGCAATATTGTTAACGTGAGTCTTGTAAAACCTTCTTTTTACGTTTACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

CTTGTAGATCTGTTCTCTAA ACAAACTTGTTTCAAGCTTTTTGGAA

CTTGTAGATCTGTTCTCTAA ACAAAGCATTTCTATTGGTTCTTTAGTAATTACCTAAAGAGACGTGTAGTCTTTA

CTTGTAGATCTGTTCTCTAA ACGGACACAACTATTACAGTTA

CTTGTAGATCTGTTCTCTAA ACGAAG

CTTGTAGATCTGTTCTCTAA ACACACTTAAAAATCTCTCTGACAGAGTCGTATTTGTCTT

AACCAACCAACTTTCGATCT AAACTAAA

CTTGTAGATCTGTTCTCTAA ACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTT

CTTGTAGATCTGTTCTCTAA AAGAACTTGGAAAGT

TTGTAGATCTGTTCTCTAAA TGAACTTG

TTGTAGATCTGTTCTCTAAA CAAACTCAACATTAAATTGTTGGGTGTTGGTGGCAAACCTTGTATCAAAGTAGCCACTGTACAGTCTAAA

TTGTAGATCTGTTCTCTAAA AGAACCATTGGTAGATTTGCCAATAGGTATTAACATCACTAGGTTTCAAACTTTACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGCTTATT

TTGTAGATCTGTTCTCTAAA CAAACTTTACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGCTTATT

TTGTAGATCTGTTCTCTAAA CAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTT

TTGTAGATCTGTTCTCTAAA CAAACCTTTTGAGAGAGATATTTCAACTGAAATCTATCAGGCCGGTAGCACACCTTGTA

TTGTAGATCTGTTCTCTAAA TGAACTTTCATTAATTGACTTCTATTTGTGCTTTTTAGCCTTTCTGCTATTCCTTGTTTTAATT

TGTAGATCTGTTCTCTAAAC GAAACTCTTGTTACA

TGTAGATCTGTTCTCTAAAC GAACAATTTAAGAAAGGTGTTCAGATACCTTGTACGTGTGGTAAACAAGCTACAAAATATCTAGTACAACAGGAGTCACCTTTTGTT

TGTAGATCTGTTCTCTAAAC GAACTTAAGC

TGTAGATCTGTTCTCTAAAC GAACTGAAGATTA

TGTAGATCTGTTCTCTAAAC GATCTCTGCTTTACTA

TGTAGATCTGTTCTCTAAAC CTCTGGCATTA

TGTAGATCTGTTCTCTAAAC AAACCTTCTTTTTACGTTTACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

TGTAGATCTGTTCTCTAAAC GAACTTTCATTAATTGACTTCTATTTGTGCTTTTTAGCCTTTCTGCTATTCCTTGTTTTAATT

TGTAGATCTGTTCTCTAAAC GGACCCCAAAATCAGCGAA

GTAGATCTGTTCTCTAAACG AACTTGTTACTTTATATTGACATTA

GTAGATCTGTTCTCTAAACG AACA

TAGATCTGTTCTCTAAACGA ACAGTCTAAA

TAGATCTGTTCTCTAAACGA ACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGCTTATT

TAGATCTGTTCTCTAAACGA ACTTTCCTTTACAATCAT

TAGATCTGTTCTCTAAACGA ACTATTGTATACCTTACAATAGTGTAACTTCTTCAATTGTCATTACTTCAGGTG



AGATCTGTTCTCTAAACGAA CTTTTACATTCTACCATCTATTATCTCTA

AGATCTGTTCTCTAAACGAA ACTTAACGGTCTTTGGCTTG

AGATCTGTTCTCTAAACGAA CTAAATAGAGGT

AGATCTGTTCTCTAAACGAA A

AGATCTGTTCTCTAAACGAA CCTAAGACTAAAA

AGATCTGTTCTCTAAACGAA TATTGTATACCTTACAATAGTGTAACTTCTTCAATTGTCATTACTTCAGGTG

GATCTGTTCTCTAAACGAAC TTTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAATTACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGACTTGTTCTTACCTTTCTTTTCCA

GATCTGTTCTCTAAACGAAC TTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAATTACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGACTTGTTCTTACCTTTCTTTTCCA

GATCTGTTCTCTAAACGAAC TCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAATTACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGACTTGTTCTTACCTTTCTTTTCCA

GATCTGTTCTCTAAACGAAC CTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAATTACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGACTTGTTCTTACCTTTCTTTTCCA

GATCTGTTCTCTAAACGAAC GGACTTGTTCTTACCTTTCTTTTCCA

GATCTGTTCTCTAAACGAAC GAATTTAA

GATCTGTTCTCTAAACGAAC TATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

GATCTGTTCTCTAAACGAAC TATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

GATCTGTTCTCTAAACGAAC TTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

GATCTGTTCTCTAAACGAAC TAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

GATCTGTTCTCTAAACGAAC TTTTTCTGTTTGGAACTTTAATTTTAGCC

ATCTGTTCTCTAAACGAACT AACTAAA

TCTGTTCTCTAAACGAACTT GATTTGTTT

TCTGTTCTCTAAACGAACTT AATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

CTGTTCTCTAAACGAACTTT TTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAATTACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGACTTGTTCTTACCTTTCTTTTCCA

CTGTTCTCTAAACGAACTTT TTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAATTACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGACTTGTTCTTACCTTTCTTTTCCA

CCAACTTTCGATCTCTTGTA CTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

ACTTTCGATCTCTTGTAGAT AAATTTACAAAACACCACCAATTAAAGATTTTGGTGGTTTTAATTTTTCACAAATATTACCAGATCCATCAAAACCAAGCAAGAGGTCATTTATTGAAGATCTACTTTTCAACAAAGTGACACTTGCAG

TTTCGATCTCTTGTAGATCT TTCCTCACAGAAAACTTGTTACTTTATATTGACATTA

ACAAACCAACCAACTTTCGA TCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

CGATCTCTTGTAGATCTGTT TTAGGCGACGAGCTTGGCACTGATCCTT

CAAACCAACCAACTTTCGAT CTCTTGTA

CGATCTCTTGTAGATCTGTT TTCTAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGG

CGATCTCTTGTAGATCTGTT -

CGATCTCTTGTAGATCTGTT CTAAAAAGTCTACTAATTTGGTTAAAAACAA

CGATCTCTTGTAGATCTGTT TCATTCAAGGAGGAGTTAGATAAATATTTTAAGAATCATACATCACCAG

CGATCTCTTGTAGATCTGTT CTTTTGCTCGTTGCTGCTGGCCTTGAAGCCCCTTTTCTCTATCTTT

CAAACCAACCAACTTTCGAT CTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

GATCTCTTGTAGATCTGTTC TCCAAAAACCCATTACTTT

ATCTCTTGTAGATCTGTTCT TTTTGCAAACTACACAATTGGAATTGTGTTAATTGTGATACATTCTGTGCTGGTAGTACATTTATTAGTG

ATCTCTTGTAGATCTGTTCT AGAAGCTGAACTTGCAAAGA

ATCTCTTGTAGATCTGTTCT CACCACAAACCTCTATCACCTCAGCTGTTTTGCAGAGTGGTTTTAGAAAA

ATCTCTTGTAGATCTGTTCT CACTGTAGCTTATTTTAAT

ATCTCTTGTAGATCTGTTCT TCAACCGCTACTTTAGACTGACTCTTGGTGTTT

TCTCTTGTAGATCTGTTCTC CAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTT

CTCTTGTAGATCTGTTCTCT AAACTTACTGACA

CTCTTGTAGATCTGTTCTCT AAACTTGTTACTTTATATTGACATTA



CTCTTGTAGATCTGTTCTCT AAA



first_orf_aa

MMPTIFFAGILIVTTIVYLTIV*

MTL*

MKLLLQCHLAM*

MFSTKKTVTQQP*

MFLCLKQNVGLRLTLLKDLMNFALNIQC*

MC*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MLLLKSVNFNFVMIHFWVFITTKTTKVGWKVSSEFILVRIIALLNMSLSLFLWTLKENRVISKILGNLCLRILMVILKYILSTRLLI*

MVSNPLMVLVTNHTE*

MLTAQKSLLLFMQINLLLLGVFILQVLMFFKHVQAV*

MKTF*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFN

MVFPLVLLKKLRCAPFC*

MF*

MTI*

MGTWL*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

MSSI*

MKGLIKYLMRSALPIQLNSVQK*

MSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

MWVIFNLGLFY*

MWVIFNLGLFY*

MLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

MVLKVLIVTFLYNHMVSNPLMVLVTNHTE*

MLIIFWFSLELQDHNETCHA*

MPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVAR
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subgenome ref_leader_endpeak_leader_endref_TRS_startpeak_TRS_startpeak_count

S 65 65 21552 21552 14498(14323,4484,4373,5380)

ORF3a 69 69 25385 25385 6021(5795,0,0,1920)

E 69 69 26237 26237 1826(1779,41,41,642)

M 65 65 26469 26469 3728(3690,1602,1588,2042)

ORF6 69 69 27041 27041 3590(3540,2068,2038,3234)

ORF7a 69 69 27388 27388 972(921,54,39,290)

ORF7b 65 65 27644 27644 21(19,0,0,14)

ORF8 65 65 27884 27884 1083(1065,0,0,238)

N 65 64 28256 28255 5167(5084,3468,3434,2220)

ORF10 65 68 29530 29538 2(2,0,0,2)

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 46368772, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.

Supplemental tables Click here to
access/download;Table;Supplemental_Material_2.xlsx

https://www.editorialmanager.com/giga/download.aspx?id=114733&guid=4f6c6427-94c3-41ca-9920-6113f1286d72&scheme=1
https://www.editorialmanager.com/giga/download.aspx?id=114733&guid=4f6c6427-94c3-41ca-9920-6113f1286d72&scheme=1


peak_normalized_count cluster_count cluster_normalized_count

312.67(308.89,96.70,94.31,116.03)18395(18152,6698,6564,5544)396.71(391.47,144.45,141.56,119.56)

129.85(124.98,0.00,0.00,41.41)6334(6095,0,0,1968) 136.60(131.45,0.00,0.00,42.44)

39.38(38.37,0.88,0.88,13.85)1826(1779,41,41,642) 39.38(38.37,0.88,0.88,13.85)

80.40(79.58,34.55,34.25,44.04)4947(4841,1686,1665,2342)106.69(104.40,36.36,35.91,50.51)

77.42(76.34,44.60,43.95,69.75)3643(3593,2108,2078,3262)78.57(77.49,45.46,44.81,70.35)

20.96(19.86,1.16,0.84,6.25) 996(944,55,40,290) 21.48(20.36,1.19,0.86,6.25)

0.45(0.41,0.00,0.00,0.30) 30(26,1,1,18) 0.65(0.56,0.02,0.02,0.39)

23.36(22.97,0.00,0.00,5.13) 1123(1104,0,0,238) 24.22(23.81,0.00,0.00,5.13)

111.43(109.64,74.79,74.06,47.88)8243(8075,5794,5737,2490)177.77(174.15,124.95,123.73,53.70)

0.04(0.04,0.00,0.00,0.04) 2(2,0,0,2) 0.04(0.04,0.00,0.00,0.04)

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Total number of read mapped on reference genome is 46368772, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.



“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.



“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.



“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.



subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion 20_leader_seqTRS_seq

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCTCTAAACGAACA

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAAACGAACTT

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAAACGAACTT

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCC

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAAACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAG

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAAACGAAC

ORF7b 65 27644 no 27756 ATCTCTTGTAGATCTGTTCTCTAAACTGTTCATCAGACAAGAGGAAGTTCAAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTGTTTATAACACTTTGCTTCACACTCAAAAGAAAGACAGA

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCTCTAAACGAAC

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTCTCTAAACGAACAAACTAAA

ORF10 68 29538 no 29538 TCTTGTAGATCTGTTCTCTA-

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.



first_orf_aa
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MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MQTTQGRWAI*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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subgenome leader_end TRS_start nb_count normalized_count

1 47 26421 45(45,6,6,6) 0.97(0.97,0.13,0.13,0.13)

2 64 6935 15(12,7,6,6) 0.32(0.26,0.15,0.13,0.13)

3 65 3913 17(17,0,0,4) 0.37(0.37,0.00,0.00,0.09)

4 65 4577 15(9,7,5,6) 0.32(0.19,0.15,0.11,0.13)

5 65 5807 12(12,4,4,4) 0.26(0.26,0.09,0.09,0.09)

6 65 6495 34(2,4,2,2) 0.73(0.04,0.09,0.04,0.04)

7 65 8113 52(36,23,8,44) 1.12(0.78,0.50,0.17,0.95)

8 65 10020 22(20,14,12,16) 0.47(0.43,0.30,0.26,0.35)

9 65 10636 39(36,4,4,6) 0.84(0.78,0.09,0.09,0.13)

10 65 11664 14(14,0,0,4) 0.30(0.30,0.00,0.00,0.09)

11 48 26443 100(100,12,12,12) 2.16(2.16,0.26,0.26,0.26)

12 65 13730 110(14,94,0,6) 2.37(0.30,2.03,0.00,0.13)

13 66 736 17(0,0,0,0) 0.37(0.00,0.00,0.00,0.00)

14 66 3360 103(10,45,5,42) 2.22(0.22,0.97,0.11,0.91)

15 66 5635 35(34,0,0,12) 0.75(0.73,0.00,0.00,0.26)

16 66 5773 14(8,3,3,2) 0.30(0.17,0.06,0.06,0.04)

17 66 6181 21(2,1,0,0) 0.45(0.04,0.02,0.00,0.00)

18 66 10857 13(11,3,3,8) 0.28(0.24,0.06,0.06,0.17)

19 66 13865 48(1,1,0,0) 1.04(0.02,0.02,0.00,0.00)

20 66 14679 1679(1,1677,0,0) 36.21(0.02,36.17,0.00,0.00)

21 66 22502 32(24,0,0,4) 0.69(0.52,0.00,0.00,0.09)

22 67 2194 35(2,0,0,0) 0.75(0.04,0.00,0.00,0.00)

23 67 2292 72(72,0,0,10) 1.55(1.55,0.00,0.00,0.22)

24 67 3362 49(46,26,26,30) 1.06(0.99,0.56,0.56,0.65)

25 67 3916 26(1,25,0,0) 0.56(0.02,0.54,0.00,0.00)

26 67 4018 151(139,54,53,78) 3.26(3.00,1.16,1.14,1.68)

27 67 5875 35(3,0,0,0) 0.75(0.06,0.00,0.00,0.00)

28 67 7505 14(8,4,4,6) 0.30(0.17,0.09,0.09,0.13)

29 67 8205 13(2,3,2,2) 0.28(0.04,0.06,0.04,0.04)

30 52 21491 11(9,2,0,0) 0.24(0.19,0.04,0.00,0.00)

31 67 13691 25(2,0,0,0) 0.54(0.04,0.00,0.00,0.00)

32 67 13916 28(5,2,0,4) 0.60(0.11,0.04,0.00,0.09)

33 67 14663 12(10,0,0,6) 0.26(0.22,0.00,0.00,0.13)

34 67 22278 39(5,2,2,2) 0.84(0.11,0.04,0.04,0.04)

35 67 22404 39(23,14,0,8) 0.84(0.50,0.30,0.00,0.17)

36 67 22490 26(23,0,0,6) 0.56(0.50,0.00,0.00,0.13)

37 67 22503 156(151,4,4,42) 3.36(3.26,0.09,0.09,0.91)

38 68 738 11(0,0,0,0) 0.24(0.00,0.00,0.00,0.00)

39 68 2689 1607(1572,1445,1413,1384)34.66(33.90,31.16,30.47,29.85)

40 68 4580 555(542,486,482,516) 11.97(11.69,10.48,10.39,11.13)

41 68 5789 174(170,38,36,70) 3.75(3.67,0.82,0.78,1.51)

42 55 21538 15(9,5,4,4) 0.32(0.19,0.11,0.09,0.09)



43 68 8072 19(15,0,0,2) 0.41(0.32,0.00,0.00,0.04)

44 68 14223 29(23,2,2,10) 0.63(0.50,0.04,0.04,0.22)

45 68 14686 15(1,11,0,0) 0.32(0.02,0.24,0.00,0.00)

46 68 15777 763(703,12,12,258) 16.46(15.16,0.26,0.26,5.56)

47 55 26458 12(2,3,2,2) 0.26(0.04,0.06,0.04,0.04)

48 68 18051 12(9,0,0,2) 0.26(0.19,0.00,0.00,0.04)

49 68 21926 39(36,1,0,4) 0.84(0.78,0.02,0.00,0.09)

50 68 23365 13(13,4,4,12) 0.28(0.28,0.09,0.09,0.26)

51 55 26461 26(24,2,2,2) 0.56(0.52,0.04,0.04,0.04)

52 68 25425 17(1,16,0,10) 0.37(0.02,0.35,0.00,0.22)

53 69 705 33(23,0,0,2) 0.71(0.50,0.00,0.00,0.04)

54 69 1897 17(5,1,1,0) 0.37(0.11,0.02,0.02,0.00)

55 69 3816 158(151,0,0,50) 3.41(3.26,0.00,0.00,1.08)

56 69 7186 16(11,6,3,0) 0.35(0.24,0.13,0.06,0.00)

57 69 7503 34(30,15,14,18) 0.73(0.65,0.32,0.30,0.39)

58 69 9713 17(15,0,0,6) 0.37(0.32,0.00,0.00,0.13)

59 69 10640 95(87,32,32,40) 2.05(1.88,0.69,0.69,0.86)

60 69 11356 30(27,6,6,14) 0.65(0.58,0.13,0.13,0.30)

61 69 12615 38(1,4,0,4) 0.82(0.02,0.09,0.00,0.09)

62 69 13619 105(104,46,46,56) 2.26(2.24,0.99,0.99,1.21)

63 69 13679 25(23,0,0,12) 0.54(0.50,0.00,0.00,0.26)

64 69 18554 25(25,10,10,14) 0.54(0.54,0.22,0.22,0.30)

65 69 19112 138(129,105,96,118) 2.98(2.78,2.26,2.07,2.54)

66 69 19571 31(18,2,2,6) 0.67(0.39,0.04,0.04,0.13)

67 69 21305 25(24,6,6,10) 0.54(0.52,0.13,0.13,0.22)

68 69 21358 42(1,0,0,0) 0.91(0.02,0.00,0.00,0.00)

69 69 22559 14(10,0,0,0) 0.30(0.22,0.00,0.00,0.00)

70 70 913 17(14,12,12,12) 0.37(0.30,0.26,0.26,0.26)

71 70 2794 1860(1838,1666,1648,1742)40.11(39.64,35.93,35.54,37.57)

72 70 2851 27(23,19,17,18) 0.58(0.50,0.41,0.37,0.39)

73 70 3862 11(2,0,0,2) 0.24(0.04,0.00,0.00,0.04)

74 70 6472 240(10,6,6,6) 5.18(0.22,0.13,0.13,0.13)

75 70 7077 15(7,4,4,4) 0.32(0.15,0.09,0.09,0.09)

76 70 10820 20(3,17,0,0) 0.43(0.06,0.37,0.00,0.00)

77 70 11779 20(19,12,12,14) 0.43(0.41,0.26,0.26,0.30)

78 70 11812 14(13,8,8,10) 0.30(0.28,0.17,0.17,0.22)

79 70 14372 47(45,0,0,8) 1.01(0.97,0.00,0.00,0.17)

80 70 14670 17(10,5,0,6) 0.37(0.22,0.11,0.00,0.13)

81 70 22277 97(91,14,14,28) 2.09(1.96,0.30,0.30,0.60)

82 70 22502 459(405,4,4,138) 9.90(8.73,0.09,0.09,2.98)

83 70 22522 112(3,0,0,0) 2.42(0.06,0.00,0.00,0.00)

84 70 27761 33(30,6,6,12) 0.71(0.65,0.13,0.13,0.26)

85 71 734 15(1,0,0,0) 0.32(0.02,0.00,0.00,0.00)



86 71 4586 23(20,20,20,20) 0.50(0.43,0.43,0.43,0.43)

87 71 4592 40(36,36,36,36) 0.86(0.78,0.78,0.78,0.78)

88 71 5594 29(25,0,0,4) 0.63(0.54,0.00,0.00,0.09)

89 71 5708 124(14,109,0,6) 2.67(0.30,2.35,0.00,0.13)

90 71 10772 39(31,0,0,14) 0.84(0.67,0.00,0.00,0.30)

91 71 12208 15(1,0,0,0) 0.32(0.02,0.00,0.00,0.00)

92 71 12412 33(2,2,2,2) 0.71(0.04,0.04,0.04,0.04)

93 71 13313 11(1,4,0,4) 0.24(0.02,0.09,0.00,0.09)

94 71 13583 16(14,8,8,12) 0.35(0.30,0.17,0.17,0.26)

95 59 735 12(1,0,0,0) 0.26(0.02,0.00,0.00,0.00)

96 71 18943 36(32,0,0,8) 0.78(0.69,0.00,0.00,0.17)

97 71 22403 36(1,33,0,0) 0.78(0.02,0.71,0.00,0.00)

98 71 22409 27(23,3,0,4) 0.58(0.50,0.06,0.00,0.09)

99 71 22498 26(22,0,0,4) 0.56(0.47,0.00,0.00,0.09)

100 71 23926 249(1,245,0,0) 5.37(0.02,5.28,0.00,0.00)

101 60 2285 20(15,0,0,0) 0.43(0.32,0.00,0.00,0.00)

102 72 2689 44(10,39,8,8) 0.95(0.22,0.84,0.17,0.17)

103 60 2613 12(11,0,0,2) 0.26(0.24,0.00,0.00,0.04)

104 72 9284 18(6,0,0,4) 0.39(0.13,0.00,0.00,0.09)

105 72 9889 12(7,0,0,2) 0.26(0.15,0.00,0.00,0.04)

106 72 15808 18(16,0,0,6) 0.39(0.35,0.00,0.00,0.13)

107 72 22107 11(6,5,0,4) 0.24(0.13,0.11,0.00,0.09)

108 72 22511 17(2,0,0,0) 0.37(0.04,0.00,0.00,0.00)

109 60 4007 26(17,8,8,8) 0.56(0.37,0.17,0.17,0.17)

110 73 3372 13(13,9,9,8) 0.28(0.28,0.19,0.19,0.17)

111 73 3776 38(6,2,2,4) 0.82(0.13,0.04,0.04,0.09)

112 73 4027 28(12,3,2,4) 0.60(0.26,0.06,0.04,0.09)

113 73 8145 22(22,13,13,18) 0.47(0.47,0.28,0.28,0.39)

114 73 8957 22(1,0,0,0) 0.47(0.02,0.00,0.00,0.00)

115 73 14371 11(3,2,0,0) 0.24(0.06,0.04,0.00,0.00)

116 60 13994 11(10,0,0,2) 0.24(0.22,0.00,0.00,0.04)

117 73 22285 11(2,0,0,0) 0.24(0.04,0.00,0.00,0.00)

118 73 23028 35(29,4,4,8) 0.75(0.63,0.09,0.09,0.17)

119 74 165 1809(6,1800,0,0) 39.01(0.13,38.82,0.00,0.00)

120 60 20306 11(9,0,0,0) 0.24(0.19,0.00,0.00,0.00)

121 74 5890 15(8,6,6,6) 0.32(0.17,0.13,0.13,0.13)

122 74 5893 25(8,0,0,0) 0.54(0.17,0.00,0.00,0.00)

123 74 6721 46(0,9,0,6) 0.99(0.00,0.19,0.00,0.13)

124 74 6724 32(0,5,0,4) 0.69(0.00,0.11,0.00,0.09)

125 74 6853 36(1,1,0,0) 0.78(0.02,0.02,0.00,0.00)

126 74 7704 24(19,0,0,8) 0.52(0.41,0.00,0.00,0.17)

127 74 12407 12(7,4,4,4) 0.26(0.15,0.09,0.09,0.09)

128 74 12742 13(5,0,0,2) 0.28(0.11,0.00,0.00,0.04)



129 74 12974 107(101,62,60,84) 2.31(2.18,1.34,1.29,1.81)

130 74 13630 24(2,2,2,2) 0.52(0.04,0.04,0.04,0.04)

131 60 22933 28(3,0,0,2) 0.60(0.06,0.00,0.00,0.04)

132 74 19227 11(10,6,6,10) 0.24(0.22,0.13,0.13,0.22)

133 74 21058 290(281,129,126,198) 6.25(6.06,2.78,2.72,4.27)

134 74 21091 11(5,2,2,2) 0.24(0.11,0.04,0.04,0.04)

135 74 22507 20(16,4,4,6) 0.43(0.35,0.09,0.09,0.13)

136 74 26199 11(1,0,0,0) 0.24(0.02,0.00,0.00,0.00)

137 75 137 46(43,0,0,0) 0.99(0.93,0.00,0.00,0.00)

138 75 21561 19(14,4,4,2) 0.41(0.30,0.09,0.09,0.04)

139 75 26486 55(49,24,24,30) 1.19(1.06,0.52,0.52,0.65)

140 78 21564 31(9,8,4,0) 0.67(0.19,0.17,0.09,0.00)

141 79 17389 72(1,0,0,0) 1.55(0.02,0.00,0.00,0.00)

142 63 2460 35(35,0,0,2) 0.75(0.75,0.00,0.00,0.04)

143 63 2791 19(19,14,14,16) 0.41(0.41,0.30,0.30,0.35)

144 63 3924 32(32,0,0,10) 0.69(0.69,0.00,0.00,0.22)

145 46 26422 27(27,4,4,4) 0.58(0.58,0.09,0.09,0.09)

146 63 4566 42(42,38,38,40) 0.91(0.91,0.82,0.82,0.86)

147 63 5785 237(234,66,63,112) 5.11(5.05,1.42,1.36,2.42)

148 63 8048 13(11,0,0,2) 0.28(0.24,0.00,0.00,0.04)

149 63 12514 21(1,0,0,0) 0.45(0.02,0.00,0.00,0.00)

150 63 22270 14(2,0,0,0) 0.30(0.04,0.00,0.00,0.00)

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference is 46368772, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.









The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Total number of read mapped on reference is 46368772, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.



subgenome leader_end TRS_start ACGAAC ATG_postion known_ATG 20_leader_seq

1 47 26421 yes 26523 M CAAACCAACCAACTTTCGAT

2 64 6935 no 7025 - GATCTCTTGTAGATCTGTTC

3 65 3913 no 3948 - ATCTCTTGTAGATCTGTTCT

4 65 4577 no 4590 - ATCTCTTGTAGATCTGTTCT

5 65 5807 no 5859 - ATCTCTTGTAGATCTGTTCT

6 65 6495 no 6551 - ATCTCTTGTAGATCTGTTCT

7 65 8113 no 8133 - ATCTCTTGTAGATCTGTTCT

8 65 10020 no 10070 - ATCTCTTGTAGATCTGTTCT

9 65 10636 no 10662 - ATCTCTTGTAGATCTGTTCT

10 65 11664 no 11697 - ATCTCTTGTAGATCTGTTCT

11 48 26443 yes 26523 M AAACCAACCAACTTTCGATC

12 65 13730 no 13736 - ATCTCTTGTAGATCTGTTCT

13 66 736 no 785 - TCTCTTGTAGATCTGTTCTC

14 66 3360 no 3375 - TCTCTTGTAGATCTGTTCTC

15 66 5635 no 5681 - TCTCTTGTAGATCTGTTCTC

16 66 5773 no 5859 - TCTCTTGTAGATCTGTTCTC

17 66 6181 no 6243 - TCTCTTGTAGATCTGTTCTC

18 66 10857 no 10875 - TCTCTTGTAGATCTGTTCTC

19 66 13865 no 13898 - TCTCTTGTAGATCTGTTCTC

20 66 14679 no 14699 - TCTCTTGTAGATCTGTTCTC

21 66 22502 no 22614 - TCTCTTGTAGATCTGTTCTC

22 67 2194 no 2456 - CTCTTGTAGATCTGTTCTCT

23 67 2292 no 2456 - CTCTTGTAGATCTGTTCTCT

24 67 3362 no 3375 - CTCTTGTAGATCTGTTCTCT

25 67 3916 no 3948 - CTCTTGTAGATCTGTTCTCT

26 67 4018 no 4044 - CTCTTGTAGATCTGTTCTCT

27 67 5875 no 5919 - CTCTTGTAGATCTGTTCTCT

28 67 7505 no 7531 - CTCTTGTAGATCTGTTCTCT

29 67 8205 no 8214 - CTCTTGTAGATCTGTTCTCT

30 52 21491 no 21536 - CAACCAACTTTCGATCTCTT

31 67 13691 no 13736 - CTCTTGTAGATCTGTTCTCT

32 67 13916 no 13928 - CTCTTGTAGATCTGTTCTCT

33 67 14663 no 14699 - CTCTTGTAGATCTGTTCTCT

34 67 22278 no 22359 - CTCTTGTAGATCTGTTCTCT

35 67 22404 no 22407 - CTCTTGTAGATCTGTTCTCT

36 67 22490 no 22614 - CTCTTGTAGATCTGTTCTCT

37 67 22503 no 22614 - CTCTTGTAGATCTGTTCTCT

38 68 738 no 785 - TCTTGTAGATCTGTTCTCTA

39 68 2689 no 2745 - TCTTGTAGATCTGTTCTCTA

40 68 4580 no 4590 - TCTTGTAGATCTGTTCTCTA

41 68 5789 no 5859 - TCTTGTAGATCTGTTCTCTA

42 55 21538 yes 21563 S CCAACTTTCGATCTCTTGTA



43 68 8072 no 8081 - TCTTGTAGATCTGTTCTCTA

44 68 14223 no 14258 - TCTTGTAGATCTGTTCTCTA

45 68 14686 no 14699 - TCTTGTAGATCTGTTCTCTA

46 68 15777 no 15812 - TCTTGTAGATCTGTTCTCTA

47 55 26458 yes 26523 M CCAACTTTCGATCTCTTGTA

48 68 18051 no 18153 - TCTTGTAGATCTGTTCTCTA

49 68 21926 no 21936 - TCTTGTAGATCTGTTCTCTA

50 68 23365 no 23403 - TCTTGTAGATCTGTTCTCTA

51 55 26461 yes 26523 M CCAACTTTCGATCTCTTGTA

52 68 25425 no 25457 - TCTTGTAGATCTGTTCTCTA

53 69 705 no 726 - CTTGTAGATCTGTTCTCTAA

54 69 1897 no 1977 - CTTGTAGATCTGTTCTCTAA

55 69 3816 no 3842 - CTTGTAGATCTGTTCTCTAA

56 69 7186 no 7210 - CTTGTAGATCTGTTCTCTAA

57 69 7503 no 7531 - CTTGTAGATCTGTTCTCTAA

58 69 9713 no 9768 - CTTGTAGATCTGTTCTCTAA

59 69 10640 no 10662 - CTTGTAGATCTGTTCTCTAA

60 69 11356 no 11367 - CTTGTAGATCTGTTCTCTAA

61 69 12615 no 12634 - CTTGTAGATCTGTTCTCTAA

62 69 13619 no 13625 - CTTGTAGATCTGTTCTCTAA

63 69 13679 no 13685 - CTTGTAGATCTGTTCTCTAA

64 69 18554 no 18594 - CTTGTAGATCTGTTCTCTAA

65 69 19112 no 19148 - CTTGTAGATCTGTTCTCTAA

66 69 19571 no 19631 - CTTGTAGATCTGTTCTCTAA

67 69 21305 no 21317 - CTTGTAGATCTGTTCTCTAA

68 69 21358 no 21397 - CTTGTAGATCTGTTCTCTAA

69 69 22559 no 22614 - CTTGTAGATCTGTTCTCTAA

70 70 913 no 966 - TTGTAGATCTGTTCTCTAAA

71 70 2794 no 2802 - TTGTAGATCTGTTCTCTAAA

72 70 2851 no 2871 - TTGTAGATCTGTTCTCTAAA

73 70 3862 no 3948 - TTGTAGATCTGTTCTCTAAA

74 70 6472 no 6551 - TTGTAGATCTGTTCTCTAAA

75 70 7077 no 7089 - TTGTAGATCTGTTCTCTAAA

76 70 10820 no 10844 - TTGTAGATCTGTTCTCTAAA

77 70 11779 no 11849 - TTGTAGATCTGTTCTCTAAA

78 70 11812 no 11849 - TTGTAGATCTGTTCTCTAAA

79 70 14372 no 14381 - TTGTAGATCTGTTCTCTAAA

80 70 14670 no 14699 - TTGTAGATCTGTTCTCTAAA

81 70 22277 no 22359 - TTGTAGATCTGTTCTCTAAA

82 70 22502 no 22614 - TTGTAGATCTGTTCTCTAAA

83 70 22522 no 22614 - TTGTAGATCTGTTCTCTAAA

84 70 27761 no 27825 - TTGTAGATCTGTTCTCTAAA

85 71 734 no 785 - TGTAGATCTGTTCTCTAAAC



86 71 4586 no 4590 - TGTAGATCTGTTCTCTAAAC

87 71 4592 no 4607 - TGTAGATCTGTTCTCTAAAC

88 71 5594 no 5681 - TGTAGATCTGTTCTCTAAAC

89 71 5708 no 5718 - TGTAGATCTGTTCTCTAAAC

90 71 10772 no 10791 - TGTAGATCTGTTCTCTAAAC

91 71 12208 no 12219 - TGTAGATCTGTTCTCTAAAC

92 71 12412 no 12417 - TGTAGATCTGTTCTCTAAAC

93 71 13313 no 13338 - TGTAGATCTGTTCTCTAAAC

94 71 13583 no 13625 - TGTAGATCTGTTCTCTAAAC

95 59 735 no 785 - CTTTCGATCTCTTGTAGATC

96 71 18943 no 18956 - TGTAGATCTGTTCTCTAAAC

97 71 22403 no 22407 - TGTAGATCTGTTCTCTAAAC

98 71 22409 no 22422 - TGTAGATCTGTTCTCTAAAC

99 71 22498 no 22614 - TGTAGATCTGTTCTCTAAAC

100 71 23926 no 24051 - TGTAGATCTGTTCTCTAAAC

101 60 2285 no 2456 - TTTCGATCTCTTGTAGATCT

102 72 2689 no 2745 - GTAGATCTGTTCTCTAAACG

103 60 2613 no 2630 - TTTCGATCTCTTGTAGATCT

104 72 9284 no 9288 - GTAGATCTGTTCTCTAAACG

105 72 9889 no 9926 - GTAGATCTGTTCTCTAAACG

106 72 15808 no 15812 - GTAGATCTGTTCTCTAAACG

107 72 22107 no 22155 - GTAGATCTGTTCTCTAAACG

108 72 22511 no 22614 - GTAGATCTGTTCTCTAAACG

109 60 4007 no 4044 - TTTCGATCTCTTGTAGATCT

110 73 3372 no 3375 - TAGATCTGTTCTCTAAACGA

111 73 3776 no 3780 - TAGATCTGTTCTCTAAACGA

112 73 4027 no 4044 - TAGATCTGTTCTCTAAACGA

113 73 8145 no 8148 - TAGATCTGTTCTCTAAACGA

114 73 8957 no 9019 - TAGATCTGTTCTCTAAACGA

115 73 14371 no 14381 - TAGATCTGTTCTCTAAACGA

116 60 13994 no 14021 - TTTCGATCTCTTGTAGATCT

117 73 22285 no 22359 - TAGATCTGTTCTCTAAACGA

118 73 23028 no 23046 - TAGATCTGTTCTCTAAACGA

119 74 165 no 266 - AGATCTGTTCTCTAAACGAA

120 60 20306 no 20309 - TTTCGATCTCTTGTAGATCT

121 74 5890 no 5919 - AGATCTGTTCTCTAAACGAA

122 74 5893 no 5919 - AGATCTGTTCTCTAAACGAA

123 74 6721 no 6770 - AGATCTGTTCTCTAAACGAA

124 74 6724 no 6770 - AGATCTGTTCTCTAAACGAA

125 74 6853 no 7025 - AGATCTGTTCTCTAAACGAA

126 74 7704 no 7758 - AGATCTGTTCTCTAAACGAA

127 74 12407 no 12417 - AGATCTGTTCTCTAAACGAA

128 74 12742 no 12759 - AGATCTGTTCTCTAAACGAA



129 74 12974 no 12986 - AGATCTGTTCTCTAAACGAA

130 74 13630 no 13685 - AGATCTGTTCTCTAAACGAA

131 60 22933 no 23004 - TTTCGATCTCTTGTAGATCT

132 74 19227 no 19283 - AGATCTGTTCTCTAAACGAA

133 74 21058 no 21071 - AGATCTGTTCTCTAAACGAA

134 74 21091 no 21188 - AGATCTGTTCTCTAAACGAA

135 74 22507 no 22614 - AGATCTGTTCTCTAAACGAA

136 74 26199 no 26231 - AGATCTGTTCTCTAAACGAA

137 75 137 no 266 - GATCTGTTCTCTAAACGAAC

138 75 21561 no 21563 S GATCTGTTCTCTAAACGAAC

139 75 26486 no 26523 M GATCTGTTCTCTAAACGAAC

140 78 21564 no 21744 - CTGTTCTCTAAACGAACTTT

141 79 17389 no 17399 - TGTTCTCTAAACGAACTTTA

142 63 2460 no 2630 - CGATCTCTTGTAGATCTGTT

143 63 2791 no 2802 - CGATCTCTTGTAGATCTGTT

144 63 3924 no 3948 - CGATCTCTTGTAGATCTGTT

145 46 26422 yes 26523 M ACAAACCAACCAACTTTCGA

146 63 4566 no 4590 - CGATCTCTTGTAGATCTGTT

147 63 5785 no 5859 - CGATCTCTTGTAGATCTGTT

148 63 8048 no 8081 - CGATCTCTTGTAGATCTGTT

149 63 12514 no 12519 - CGATCTCTTGTAGATCTGTT

150 63 22270 no 22359 - CGATCTCTTGTAGATCTGTT

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



TRS_seq first_orf_aa

CTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

TCTAAACTGATAAATATTATAATTTGGTTTTTACTATTAAGTGTTTGCCTAGGTTCTTTAATCTACTCAACCGCTGCTTTAGGTGTTTTAMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVE

TGAAAGTAAACCTTCAGTTGAACAGAGAAAACAAGMIRKSKLVLKKLQQLWKKLSSSQKTCYFILTLMAIFIQILPLLLVTLTSLS*

CTTAACGATCTAAMKLLLQCHLAM*

ATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

TTAAACCAGCAAATAATAGTTTAAAAATTACAGAAGAGGTTGGCCACACAGATCTAMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTND

AGAAGCTGAACTTGCAAAGAMCP*

CACCACAAACCTCTATCACCTCAGCTGTTTTGCAGAGTGGTTTTAGAAAAMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPIT

TGGTACGGACACAACTATTACAGTTAMF*

TCAACCGCTACTTTAGACTGACTCTTGGTGTTTMIT*

TCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTAAAC MTSLSLE*

TCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGAACTCMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK

TAAAACTTACTGACAMYTLKMQTLWKKLKR*

TAAACAAGCTACAAAATATCTAGTACAACAGGAGTCACCTTTTGTTMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFAN

TAAACATATAACTTCTAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

TAAACACTACACACCCTCTTTTAAGAAAGGAGCTAAATTGTTACATAAACCTATTGTTTGGCMLTMQLIKPRINQIPGVYVVFGAQNQLKHQIRLMY*

TAAAAGAATTACTGCAAAMV*

TAAAAGAAATACTTGTCACATACAATTGTTGTGMMIISIKRTGMIL*

TAATTTTAACAAAGACTTCTMTLLCLRVSLRKEVLLN*

CAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

AGACGGTTGGGAAATTGTTAAATTTATCTCAACCTGTGCTTGTGAAATTGTCGGTGGACAAATTGTCACCTGTGCAAAGGAAATTAAGGAGAGTGTTCAGACATTCTTTAAGCTTGTAAATAAATTTTTGGCTTTGTGTGCTGACTCTATCATTATTGGTGGAGCTAAACTTAAAGCCTTGAATTTAGGTGAAACATTTGTCACGCACTCAAAGGGATTGTACAGAAAGTGTGTTAAATCCAGAGAAGAAACTGGCCTACTCMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKT

AGACATTCTTTAAGCTTGTAAATAAATTTTTGGCTTTGTGTGCTGACTCTATCATTATTGGTGGAGCTAAACTTAAAGCCTTGAATTTAGGTGAAACATTTGTCACGCACTCAAAGGGATTGTACAGAAAGTGTGTTAAATCCAGAGAAGAAACTGGCCTACTCMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKT

AAACTTACTGACAMYTLKMQTLWKKLKR*

AAGTAAACCTTCAGTTGAACAGAGAAAACAAGMIRKSKLVLKKLQQLWKKLSSSQKTCYFILTLMAIFIQILPLLLVTLTSLS*

AAACTTGTTACTTTATATTGACATTAMAIFIQILPLLLVTLTSLS*

AAACAGTTACACAACAACCATAAAACCAGTTACTTATAAATTGGMVLFVQKLTLSWTIIIRKTILISQSNQLILYQTNHIQTQASIILSLYVIISNLLMI*

AAACGTAATAGAGCAACAAGAGTCGAMYNYC*

AAACTAAAG MLLNVLNCHINLT*

GTAGACTTATAATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGMFLLTTKRTMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRA

AAACAATTTATAATTTACTTAAGGATTGTCCAGCTGTTGCTAAACMTSLSLE*

AAAAGGACTGGTMIL*

AAACTGTCAAACCCGGTAATTTTAACAAAGACTTCTMTLLCLRVSLRKEVLLN*

AAACTTTACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGCTTATTMWVIFNLGLFY*

AAA MEPLQML*

AAAGGAATCTATCAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

AAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

AAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGAACTCMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK

AACAAACAATACCTTCACACTCAAAGGCGGTGCACCAACAAAGGTTACTTTTGGTGMTL*

AACGATCTAAMKLLLQCHLAM*

AAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

GTTCTTGTTAACAACTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL



AACGTACCA MEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFV

AACAAAGCCTTACATTAAGTGGGATTTGTTAAAATMTSRKRG*

AACAAAGACTTCTMTLLCLRVSLRKEVLLN*

AAAGAACTTTAAGTCAGTTCTTTATTATCAAAACAMFLCLKQNVGLRLTLLKDLMNFALNIQC*

GATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AACAGGACTCTTTAAAGATTGTAGTAAGGTAATCACTGGGTTACATCCTACACAGGCACCTACACACCTCAGTGTTGACACTAAATTCAAAACTGAAGGTTTMC*

AACGCTACTAMLLLKSVNFNFVMIHFWVFITTKTTKVGWKVSSEFILVRIIALLNMSLSLFLWTLKENRVISKILGNLCLRILMVILKYILSTRLLI*

AACAAATACTTCTAACCAGGTTGCTGTTCTTTATCAGGMLTAQKSLLLFMQINLLLLGVFILQVLMFFKHVQAV*

CTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AACTGTAACTTTGAAGCAAGGTGAAATCAAGGMLLLQILFALLQRYRYKPHSLSDGLLLALHFLLFFRALPKS*

ACGAGCTTGGCACTGATCCTTMKIFKKTGTLNIAVVLPVNSCVSLTEGHTLAMSITTSVALMATLLSALKTF*

ACGATCAATTTTCTCCCGCACTCTTGAAACTGCTCAAAATTCTGTGCGTGTTTTACAGAAGGCCGCTATAACAATACTAGMEFHSIH*

ACAAACTTGTTTCAAGCTTTTTGGAAMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFN

ACAAATTACCATTTCATCTTTTAAMGFNCFWLSCRVVFGIYSFH*

ACAAACGTAATAGAGCAACAAGAGTCGAMYNYC*

ACAAAGCATTTCTATTGGTTCTTTAGTAATTACCTAAAGAGACGTGTAGTCTTTAMVFPLVLLKKLRCAPFC*

ACGGACACAACTATTACAGTTAMF*

AAGAACTGTGTMMMVLGECGHL*

ACAATTCACCTAATTTAGCMASYCNSFKGQFCCQITE*

ACGAAG MTI*

ACCAAC MKKQFIIYLRIVQLLLNMTSLSLE*

ACACACTTAAAAATCTCTCTGACAGAGTCGTATTTGTCTTMGTWL*

ACAAAGCTTATAAAATAGAAGAATTATTCTATTCTTMPHILTNSQMVYAYFGIAMSIDILLIPLFVDLTLECYLTLTCLVVMVAVCM*

ACAAACAATTTGATACTTATAACCTCTGGAACACTTTTACAAGACTTCAGAGTTTAGAAAMWLLML*

GCGAACAAATAGMVMSCMQITYFGGIQIQFSCLPILYLT*

ACAAATCCAATTCAGTTGTCTTCCTATTCTTTATTTGACMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRLIIRENNRVVISSDVLVNN*

ACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

CGAACAACTGGACTTTATTGACACTAAGAGGGGTGTATACTGCTGCCGTGAACMSMKLLGTRNVLKRAMNCRHLLKLNWQRNLTPSMGNVQILYFP*

TGAACTTG MKGLIKYLMRSALPIQLNSVQK*

TGAACTCGGTACAGAAGTAAMSSPVLWQMLS*

TGAACAAAAGATCGCTGAGATTCCTAAAGAGGAAGTTAAGCCATTTATAACTGAAAGTAAACCTTCAGTTGAACAGAGAAAACAAGMIRKSKLVLKKLQQLWKKLSSSQKTCYFILTLMAIFIQILPLLLVTLTSLS*

CGAAGTTGTAGGAGACATTATACTTAAACCAGCAAATAATAGTTTAAAAATTACAGAAGAGGTTGGCCACACAGATCTAMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTND

TGAACTCTACTAMSLLQPTVLVLYLVVFVLVV*

CAAACTGGAATTGCCGTTTTAGATMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

CAAACTCAACATTAAATTGTTGGGTGTTGGTGGCAAACCTTGTATCAAAGTAGCCACTGTACAGTCTAAAMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

CAAACCTTGTATCAAAGTAGCCACTGTACAGTCTAAAMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

CAAACTTTA MFYSLQCSHLQVLDH*

CAAACCCGGTAATTTTAACAAAGACTTCTMTLLCLRVSLRKEVLLN*

CAAACTTTACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGCTTATTMWVIFNLGLFY*

CAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

CCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

TGAACTTTCATTAATTGACTTCTATTTGTGCTTTTTAGCCTTTCTGCTATTCCTTGTTTTAATTMLIIFWFSLELQDHNETCHA*

TTTCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGAACTCMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK



CTAA MKLLLQCHLAM*
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GAACAATTTAAGAAAGGTGTTCAGATACCTTGTACGTGTGGTAAACAAGCTACAAAATATCTAGTACAACAGGAGTCACCTTTTGTTMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFAN

GAACTTAAGCMVHLLVLVSTLVITSVVTINI*

GAACCTCTAACACAAGACCMLTY*

GAAGTCTTTGAMWLNLNLTVMQPCNVSWKRWLIKL*

CAACA MQEMVVFP*

GTACAAATACCTACAACTTGTGCTAMTLWVLHLKTQSVPSAVCGKVMAVVVINSANPCFSQLMHNRF*

TCCTAAAAACTAATTGTTGTCGCTTCCAAGAAAAGGACGAAGMTI*

TTCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGAACTCMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK

GAACTGAAGATTAMRLVERFNTWLLKLHY*

GAAA MEPLQML*

GGAACCATTACAGML*

CTATCAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

TTACAAAACACCACCAATTAAAGATTTTGGTGGTTTTAATTTTTCACAAATATTACCAGATCCATCAAAACCAAGCAAGAGGTCATTTATTGAAGATCTACTTTTCAACAAAGTGACACTTGCAGMLASSNNMVIALVILLLETSFVHKSLTALLFCHLCSQMK*

AGTGTTCAGACATTCTTTAAGCTTGTAAATAAATTTTTGGCTTTGTGTGCTGACTCTATCATTATTGGTGGAGCTAAACTTAAAGCCTTGAATTTAGGTGAAACATTTGTCACGCACTCAAAGGGATTGTACAGAAAGTGTGTTAAATCCAGAGAAGAAACTGGCCTACTCMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKT

AACAAACAATACCTTCACACTCAAAGGCGGTGCACCAACAAAGGTTACTTTTGGTGMTL*

TTTGTATTAACGGGCTTMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPA

AACA MIITDLYQEFSVV*

AGCTCTTTATAATAAGTACAAGTATTTTAGTGGAGCAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLG

AACA MFLCLKQNVGLRLTLLKDLMNFALNIQC*

AACAGGGTAATTTCAAAAATCTTAGGGAATTTGTGTTTAAGAATATTGMVILKYILSTRLLI*

AACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

TTCCTCACAGAAAACTTGTTACTTTATATTGACATTAMAIFIQILPLLLVTLTSLS*

ACA MYTLKMQTLWKKLKR*

ACAA MST*

ACTTTATATTGACATTAMAIFIQILPLLLVTLTSLS*

ACA MSYLLLFQQLGKGLLIQM*

ACACCATCAAAACTTATAGAGTACACTGACTTTGCAACATCAGCTTGTGTTTTGGCTGCTGAMYNF*

GCAAACTTTAMFYSLQCSHLQVLDH*

CTTTGTTAAAAACAGTACAATTCTGTGMPCEMLVLLVY*

ACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGCTTATTMWVIFNLGLFY*

ACTTTCCTTTACAATCATMVSNPLMVLVTNHTE*

GAGTAACTCGTCTATCTTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAGMESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGETLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIE

GCT MPSNISFMEILVIVS*

AACCATAAAACCAGTTACTTATAAATTGGMVLFVQKLTLSWTIIIRKTILISQSNQLILYQTNHIQTQASIILSLYVIISNLLMI*

CATAAAACCAGTTACTTATAAATTGGMVLFVQKLTLSWTIIIRKTILISQSNQLILYQTNHIQTQASIILSLYVIISNLLMI*

AACTACTAACATAGTTACACGGTGTTTAAACCGTGTTTGTACTAATTATMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLK

TACTAACATAGTTACACGGTGTTTAAACCGTGTTTGTACTAATTATMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLK

TACTATAGCAAAGAATACTGTTAAGAGTGTCGGTAAATTTTGTCTAGAGGCTTCATTTAATTATTTGAAGTCACCTAATTTTTCTAAACTGATAAATATTATAATTTGGTTTTTACTATTAAGTGTTTGCCTAGGTTCTTTAATCTACTCAACCGCTGCTTTAGGTGTTTTAMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVE

CAATAAATCCTACTGACCAGTCTTCTTACATCGTTGATAGTGTTACAGTGAAGAMVPSIFTLIKLVKRLMKDILSLILLT*

ATTATCAACA MQEMVVFP*

ACAAACTGCTTGCACTGMTMR*



CTAAATAGAGGTMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

AATTTAATTGATTCTTACTTTGTAGTTAAGAGACACACTTTCTCTAACTACCAACMKKQFIIYLRIVQLLLNMTSLSLE*

GAAGTCTAATCTCAAACCTTTTGAGAGAGATATTTCAACTGAAATCTATCAGGCCGGTAGCACACCTTGTAMVLKVLIVTFLYNHMVSNPLMVLVTNHTE*

CATTGTTTGTAGATTTGACACTAGAGTGCTATCTAACCTTAACTTGCCTGGTTGTGMVAVCM*

CCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

TCTAAAGAGGGTTTTTTCACTTACATTTGTGGGTTTATACAACAAAAGCTAGCTCTTGGAGGTTCCGTGGCTATAAAGATAACAGAACATTCTTGGAMLIFISSWDTSHGGQPLLLM*

TTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

GACTACTAGCGTGCCTTTGTAAGCACAAGCTGMSTNLCTHSFRKRQVR*

TAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATCTTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAGMESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGETLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIE

CA MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

TATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

TGTTTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAATTACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGACTTGTTCTTACCTTTCTTTTCCAMLLGSMLYMSLGPMVLRGLITLSYHLMMVFILLPLRSLT*

AGTGTTGTCAMPDYVLSTMCTLATLLNYLHHAHC*

CTCTAAAAGCCCCAAAAGAAATTATCTTCTTAGAGGGAGAAACACTTCCCACAGAAGTGTTAACAGAGGAAGTTGTCTTGAAAACTGGTGATTTACAACCATTAGAACAACCTACTAGTGAAGCTGTTGAAGCTCCATTGGTTGGTACACCAGTTTGTATTAACGGGCTTMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPA

TTTTGAACTTGMKGLIKYLMRSALPIQLNSVQK*

CTTCAGTTGAACAGAGAAAACAAGMIRKSKLVLKKLQQLWKKLSSSQKTCYFILTLMAIFIQILPLLLVTLTSLS*

TCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

TTATCAACACACTTAACGATCTAAMKLLLQCHLAM*

TTCTAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

GTTAATACGTTTTCATCAACTTTTAACGTACCAMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFV

GTGTG MVQHLLMHQHCGKSNRL*

TAGGTTTCAAACTTTACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGCTTATTMWVIFNLGLFY*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVE

MAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTND

MAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPIT

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK

MMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFAN

MPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKT

MPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKT

MFLLTTKRTMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRA

MRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL



MEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFV

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MLLLKSVNFNFVMIHFWVFITTKTTKVGWKVSSEFILVRIIALLNMSLSLFLWTLKENRVISKILGNLCLRILMVILKYILSTRLLI*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFN

MAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTND

MCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

MSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

MSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

MRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK



MPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVAR

MMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFAN

MRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK

MPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKT

MLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPA

MDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLG

MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGETLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIE

MPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLK

MPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLK

MSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVE



MVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGETLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIE

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPA

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFV

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVE

MAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTND

MAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPIT

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK

MMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFAN

MPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKT

MPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKT

MFLLTTKRTMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRA

MRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL



MEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFV

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFN

MAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTND

MCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

MSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

MSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

MRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK



MPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVAR

MMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFAN

MRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEK

MPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKT

MLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPA

MDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMTARTVYDDGARRVWTLMNVLTLVYKVYYGNALDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLVSTQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVDINKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDSEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRANSAVKLQNNELSPVALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLG

MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGETLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIE

MPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLK

MPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLK

MSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVE



MVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNGFAV*

MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGETLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIE

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPA

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFV

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.
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“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.
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MESLVPGFNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEARQHLKDGTCGLVEVEKGVLPQLEQPYVFIKRSDARTAPHGHVMVELVAELEGIQYGRSGETLGVLVPHVGEIPVAYRKVLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQENWNTKHSSGVTRELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDTKRGVYCCREHEHEIAWYTERSEKSYELQTPFEIKLAKKFDTFNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSVYPVASPNECNQMCLSTLMKCDHCGETSWQTGDFVKATCEFCGTENLTKEGATTCGYLPQNAVVKIYCPACHNSEVGPEHSLAEYHNESGLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGVVGEGSEGLNDNLLEILQKEKVNINIVGDFKLNEEIAIILASFSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSILSPLYAFASEAARVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRLIDAMMFTSDLATNNLVVMAYITGGVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGWEIVKFISTCACEIVGGQIVTCAKEIKESVQTFFKLVNKFLALCADSIIIGGAKLKALNLGETFVTHSKGLYRKCVKSREETGLLMPLKAPKEIIFLEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIE

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MLLEIKDTEKYCALAPNMMVTNNTFTLKGGAPTKVTFGDDTVIEVQGYKSVNITFELDERIDKVLNEKCSAYTVELGTEVNEFACVVADAVIKTLQPVSELLTPLGIDLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEEEGDCEEEEFEPSTQYEYGTEDDYQGKPLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTPVVQTIEVNSFSGYLKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVGPNVNKGEDIQLLKSAYENFNQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPA

MEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGGSYTNDKACPLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEGSVAYESLRPDTRYVLMDGSIIQFPNTYLEGSVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFSNSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFV



subgenome ref_leader_endpeak_leader_endref_TRS_startpeak_TRS_startpeak_count

S 65 65 21552 21552 156(156,152,152,150)

ORF3a 69 69 25385 25385 5(5,0,0,0)

E 69 69 26237 26237 12(12,0,0,0)

M 65 65 26469 26469 305(305,304,304,282)

ORF6 69 69 27041 27041 136(131,135,130,130)

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 64 28256 28255 509(509,504,504,506)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 298(296,291,289,294)

ORF3a 69 69 25385 25385 4(4,0,0,0)

E 69 69 26237 26237 45(45,0,0,0)

M 65 65 26469 26469 71(71,66,66,66)

ORF6 69 69 27041 27041 32(32,30,30,32)

ORF7a 69 69 27388 27388 1(1,0,0,0)

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 1996(1991,1954,1949,1888)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 1022(1007,965,952,972)

ORF3a 69 69 25385 25385 13(11,0,0,0)

E 69 69 26237 26237 97(97,0,0,0)

M 65 65 26469 26469 1384(1382,1295,1293,1328)

ORF6 69 69 27041 27041 583(581,569,567,560)

ORF7a 69 69 27388 27388 34(19,33,18,18)

ORF7b 65 0 27644 0 0

ORF8 65 65 27884 27884 3(2,0,0,0)

N 65 65 28256 28256 3462(3452,3390,3380,3288)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 65 26469 26469 276(276,276,276,276)

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 0 28256 0 0

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

Sample_1

Sample_2

Sample_3

Sample_4

Sample_5
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E 69 0 26237 0 0

M 65 0 26469 0 0

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 64 28256 28255 433(432,431,430,432)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 715(713,677,675,680)

ORF3a 69 69 25385 25385 5(5,0,0,0)

E 69 69 26237 26237 115(115,2,2,2)

M 65 65 26469 26469 1178(1176,1141,1139,1090)

ORF6 69 69 27041 27041 410(409,403,402,376)

ORF7a 69 69 27388 27388 6(0,6,0,4)

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 1135(1126,1100,1092,1022)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 324(324,313,313,308)

ORF3a 69 69 25385 25385 7(7,0,0,0)

E 69 69 26237 26237 87(87,2,2,2)

M 65 65 26469 26469 639(639,629,629,622)

ORF6 69 69 27041 27041 486(485,471,470,470)

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 65 27884 27884 1(1,0,0,0)

N 65 65 28256 28256 1847(1843,1799,1795,1762)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 0 26469 0 0

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 2502(2498,2470,2466,2378)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 112(111,112,111,112)

ORF3a 69 69 25385 25385 4(4,0,0,0)

E 69 69 26237 26237 171(170,0,0,0)

M 65 65 26469 26469 993(993,983,983,968)

ORF6 69 69 27041 27041 334(333,328,327,326)

Sample_7

Sample_8

Sample_9

Sample_6

Sample_5



ORF7a 69 69 27388 27388 8(1,7,0,2)

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 11960(11926,11748,11714,11580)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 656(655,617,616,628)

ORF3a 69 69 25385 25385 8(6,0,0,0)

E 69 69 26237 26237 62(62,0,0,0)

M 65 65 26469 26469 1549(1548,1387,1386,1486)

ORF6 69 69 27041 27041 429(429,407,407,404)

ORF7a 69 69 27388 27388 5(3,4,2,2)

ORF7b 65 0 27644 0 0

ORF8 65 65 27884 27884 3(3,0,0,0)

N 65 64 28256 28255 5681(5670,5546,5535,5640)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 1283(1274,1249,1242,1232)

ORF3a 69 69 25385 25385 3(3,0,0,0)

E 69 69 26237 26237 274(273,2,2,4)

M 65 65 26469 26469 2213(2212,2070,2069,2130)

ORF6 69 69 27041 27041 925(924,904,903,888)

ORF7a 69 69 27388 27388 30(3,29,2,2)

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 8846(8822,8662,8638,8454)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 641(639,593,591,616)

ORF3a 69 69 25385 25385 19(16,0,0,0)

E 69 69 26237 26237 134(134,2,2,2)

M 65 65 26469 26469 1947(1943,1841,1837,1888)

ORF6 69 69 27041 27041 796(795,758,757,758)

ORF7a 69 69 27388 27388 10(9,3,2,2)

ORF7b 65 68 27644 27677 12(12,12,12,12)

ORF8 65 0 27884 0 0

N 65 64 28256 28255 3861(3860,3808,3807,3834)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 0 26469 0 0

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

Sample_13

Sample_9

Sample_10

Sample_11

Sample_12



N 65 65 28256 28256 1599(1594,1580,1575,1542)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 711(710,703,702,696)

ORF3a 69 69 25385 25385 0(0,0,0,0)

E 69 0 26237 0 0

M 65 65 26469 26469 1647(1647,1619,1619,1588)

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 1445(1440,1431,1426,1414)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 325(325,324,324,320)

ORF3a 69 69 25385 25385 3(3,0,0,0)

E 69 69 26237 26237 43(43,0,0,0)

M 65 65 26469 26469 242(242,237,237,234)

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 870(868,859,857,828)

ORF10 65 0 29530 0 0

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 1043447, 1313236, 3073041, 224581, 832781, 2065846, 2167817, 98346, 1411813, 2371630, 2350539, 2437210, 121985, 1238012 and 767034, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.
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peak_normalized_countcluster_countcluster_normalized_count

149.50(149.50,145.67,145.67,143.75)158(158,154,154,152)151.42(151.42,147.59,147.59,145.67)

4.79(4.79,0.00,0.00,0.00)5(5,0,0,0) 4.79(4.79,0.00,0.00,0.00)

11.50(11.50,0.00,0.00,0.00)12(12,0,0,0) 11.50(11.50,0.00,0.00,0.00)

292.30(292.30,291.34,291.34,270.26)305(305,304,304,282)292.30(292.30,291.34,291.34,270.26)

130.34(125.55,129.38,124.59,124.59)136(131,135,130,130)130.34(125.55,129.38,124.59,124.59)

0 0 0

0 0 0

0 0 0

487.81(487.81,483.01,483.01,484.93)616(616,606,606,604)590.35(590.35,580.77,580.77,578.85)

0 0 0

226.92(225.40,221.59,220.07,223.87)298(296,291,289,294)226.92(225.40,221.59,220.07,223.87)

3.05(3.05,0.00,0.00,0.00)4(4,0,0,0) 3.05(3.05,0.00,0.00,0.00)

34.27(34.27,0.00,0.00,0.00)45(45,0,0,0) 34.27(34.27,0.00,0.00,0.00)

54.06(54.06,50.26,50.26,50.26)72(72,67,67,66)54.83(54.83,51.02,51.02,50.26)

24.37(24.37,22.84,22.84,24.37)32(32,30,30,32)24.37(24.37,22.84,22.84,24.37)

0.76(0.76,0.00,0.00,0.00)1(1,0,0,0) 0.76(0.76,0.00,0.00,0.00)

0 0 0

0 0 0

1519.91(1516.10,1487.93,1484.12,1437.67)2022(2017,1980,1975,1890)1539.71(1535.90,1507.73,1503.92,1439.19)

0 0 0

332.57(327.69,314.02,309.79,316.30)1033(1018,976,963,980)336.15(331.27,317.60,313.37,318.90)

4.23(3.58,0.00,0.00,0.00)13(11,0,0,0) 4.23(3.58,0.00,0.00,0.00)

31.56(31.56,0.00,0.00,0.00)97(97,0,0,0) 31.56(31.56,0.00,0.00,0.00)

450.37(449.72,421.41,420.76,432.15)1388(1386,1299,1297,1332)451.67(451.02,422.71,422.06,433.45)

189.71(189.06,185.16,184.51,182.23)583(581,569,567,560)189.71(189.06,185.16,184.51,182.23)

11.06(6.18,10.74,5.86,5.86)34(19,33,18,18)11.06(6.18,10.74,5.86,5.86)

0 0 0

0.98(0.65,0.00,0.00,0.00)3(2,0,0,0) 0.98(0.65,0.00,0.00,0.00)

1126.57(1123.32,1103.14,1099.89,1069.95)5419(5408,5322,5311,5196)1763.40(1759.82,1731.84,1728.26,1690.83)

0 0 0

0 0 0

0 0 0

0 0 0

1228.96(1228.96,1228.96,1228.96,1228.96)276(276,276,276,276)1228.96(1228.96,1228.96,1228.96,1228.96)

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0



0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

519.94(518.74,517.54,516.34,518.74)643(642,636,635,636)772.11(770.91,763.71,762.51,763.71)

0 0 0

346.11(345.14,327.71,326.74,329.16)720(718,681,679,682)348.53(347.56,329.65,328.68,330.13)

2.42(2.42,0.00,0.00,0.00)5(5,0,0,0) 2.42(2.42,0.00,0.00,0.00)

55.67(55.67,0.97,0.97,0.97)115(115,2,2,2)55.67(55.67,0.97,0.97,0.97)

570.23(569.26,552.32,551.35,527.63)1179(1177,1142,1140,1090)570.71(569.74,552.80,551.83,527.63)

198.47(197.98,195.08,194.59,182.01)416(415,409,408,382)201.37(200.89,197.98,197.50,184.91)

2.90(0.00,2.90,0.00,1.94)6(0,6,0,4) 2.90(0.00,2.90,0.00,1.94)

0 0 0

0 0 0

549.41(545.06,532.47,528.60,494.71)1736(1722,1683,1670,1614)840.33(833.56,814.68,808.39,781.28)

0 0 0

149.46(149.46,144.38,144.38,142.08)343(343,332,332,326)158.22(158.22,153.15,153.15,150.38)

3.23(3.23,0.00,0.00,0.00)7(7,0,0,0) 3.23(3.23,0.00,0.00,0.00)

40.13(40.13,0.92,0.92,0.92)87(87,2,2,2) 40.13(40.13,0.92,0.92,0.92)

294.77(294.77,290.15,290.15,286.92)639(639,629,629,622)294.77(294.77,290.15,290.15,286.92)

224.19(223.73,217.27,216.81,216.81)486(485,471,470,470)224.19(223.73,217.27,216.81,216.81)

0 0 0

0 0 0

0.46(0.46,0.00,0.00,0.00)1(1,0,0,0) 0.46(0.46,0.00,0.00,0.00)

852.01(850.16,829.87,828.02,812.80)3044(3037,2974,2968,2934)1404.18(1400.95,1371.89,1369.12,1353.44)

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

25440.79(25400.12,25115.41,25074.74,24179.94)2519(2515,2487,2483,2382)25613.65(25572.98,25288.27,25247.60,24220.61)

0 0 0

79.33(78.62,79.33,78.62,79.33)112(111,112,111,112)79.33(78.62,79.33,78.62,79.33)

2.83(2.83,0.00,0.00,0.00)4(4,0,0,0) 2.83(2.83,0.00,0.00,0.00)

121.12(120.41,0.00,0.00,0.00)171(170,0,0,0)121.12(120.41,0.00,0.00,0.00)

703.35(703.35,696.27,696.27,685.64)993(993,983,983,968)703.35(703.35,696.27,696.27,685.64)

236.58(235.87,232.33,231.62,230.91)334(333,328,327,326)236.58(235.87,232.33,231.62,230.91)



5.67(0.71,4.96,0.00,1.42)8(1,7,0,2) 5.67(0.71,4.96,0.00,1.42)

0 0 0

0 0 0

8471.38(8447.29,8321.22,8297.13,8202.22)22623(22583,22322,22282,22116)16024.08(15995.74,15810.88,15782.54,15664.96)

0 0 0

276.60(276.18,260.16,259.74,264.80)656(655,617,616,628)276.60(276.18,260.16,259.74,264.80)

3.37(2.53,0.00,0.00,0.00)8(6,0,0,0) 3.37(2.53,0.00,0.00,0.00)

26.14(26.14,0.00,0.00,0.00)62(62,0,0,0) 26.14(26.14,0.00,0.00,0.00)

653.14(652.72,584.83,584.41,626.57)1551(1550,1389,1388,1488)653.98(653.56,585.67,585.25,627.42)

180.89(180.89,171.61,171.61,170.35)443(443,419,419,418)186.79(186.79,176.67,176.67,176.25)

2.11(1.26,1.69,0.84,0.84)5(3,4,2,2) 2.11(1.26,1.69,0.84,0.84)

0 0 0

1.26(1.26,0.00,0.00,0.00)3(3,0,0,0) 1.26(1.26,0.00,0.00,0.00)

2395.40(2390.76,2338.48,2333.84,2378.11)5922(5910,5778,5766,5832)2497.02(2491.96,2436.30,2431.24,2459.07)

0 0 0

545.83(542.00,531.37,528.39,524.14)1283(1274,1249,1242,1232)545.83(542.00,531.37,528.39,524.14)

1.28(1.28,0.00,0.00,0.00)3(3,0,0,0) 1.28(1.28,0.00,0.00,0.00)

116.57(116.14,0.85,0.85,1.70)274(273,2,2,4)116.57(116.14,0.85,0.85,1.70)

941.49(941.06,880.65,880.22,906.18)2217(2216,2074,2073,2134)943.19(942.76,882.35,881.93,907.88)

393.53(393.10,384.59,384.17,377.79)925(924,904,903,888)393.53(393.10,384.59,384.17,377.79)

12.76(1.28,12.34,0.85,0.85)30(3,29,2,2) 12.76(1.28,12.34,0.85,0.85)

0 0 0

0 0 0

3763.39(3753.18,3685.11,3674.90,3596.62)8928(8902,8741,8715,8456)3798.28(3787.22,3718.72,3707.66,3597.47)

0 0 0

263.01(262.19,243.31,242.49,252.75)641(639,593,591,616)263.01(262.19,243.31,242.49,252.75)

7.80(6.56,0.00,0.00,0.00)20(17,0,0,0) 8.21(6.98,0.00,0.00,0.00)

54.98(54.98,0.82,0.82,0.82)134(134,2,2,2)54.98(54.98,0.82,0.82,0.82)

798.86(797.22,755.37,753.73,774.66)1975(1971,1865,1861,1912)810.35(808.71,765.22,763.58,784.50)

326.60(326.19,311.01,310.60,311.01)798(797,760,759,760)327.42(327.01,311.83,311.42,311.83)

4.10(3.69,1.23,0.82,0.82)10(9,3,2,2) 4.10(3.69,1.23,0.82,0.82)

4.92(4.92,4.92,4.92,4.92)12(12,12,12,12)4.92(4.92,4.92,4.92,4.92)

0 0 0

1584.19(1583.78,1562.44,1562.03,1573.11)4697(4695,4632,4630,4610)1927.20(1926.38,1900.53,1899.71,1891.51)

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0



13108.17(13067.18,12952.41,12911.42,12640.90)2485(2480,2460,2455,2420)20371.36(20330.37,20166.41,20125.43,19838.50)

0 0 0

574.31(573.50,567.85,567.04,562.19)711(710,703,702,696)574.31(573.50,567.85,567.04,562.19)

0.00(0.00,0.00,0.00,0.00)0(0,0,0,0) 0.00(0.00,0.00,0.00,0.00)

0 0 0

1330.36(1330.36,1307.74,1307.74,1282.70)1647(1647,1619,1619,1588)1330.36(1330.36,1307.74,1307.74,1282.70)

0 0 0

0 0 0

0 0 0

0 0 0

1167.19(1163.16,1155.89,1151.85,1142.15)1452(1447,1438,1433,1416)1172.85(1168.81,1161.54,1157.50,1143.77)

0 0 0

423.71(423.71,422.41,422.41,417.19)325(325,324,324,320)423.71(423.71,422.41,422.41,417.19)

3.91(3.91,0.00,0.00,0.00)3(3,0,0,0) 3.91(3.91,0.00,0.00,0.00)

56.06(56.06,0.00,0.00,0.00)43(43,0,0,0) 56.06(56.06,0.00,0.00,0.00)

315.50(315.50,308.98,308.98,305.07)242(242,237,237,234)315.50(315.50,308.98,308.98,305.07)

0 0 0

0 0 0

0 0 0

0 0 0

1134.24(1131.63,1119.90,1117.29,1079.48)880(878,869,867,828)1147.28(1144.67,1132.94,1130.33,1079.48)

0 0 0

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 1043447, 1313236, 3073041, 224581, 832781, 2065846, 2167817, 98346, 1411813, 2371630, 2350539, 2437210, 121985, 1238012 and 767034, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.
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subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion 20_leader_seq

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

Sample_4 M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

Sample_5 N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

Sample_8 N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

Sample_1

Sample_2

Sample_3

Sample_6

Sample_9

Sample_7



ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF7b 68 27677 no 27756 TCTTGTAGATCTGTTCTCTA

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

Sample_13 N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.

Sample_9

Sample_10

Sample_11

Sample_12

Sample_14

Sample_15



TRS_seq first_orf_aa

CTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL
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“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL



subgenome leader_end TRS_start nb_count normalized_count

1 70 2794 16(16,16,16,14)15.33(15.33,15.33,15.33,13.42)

2 74 21058 12(12,12,12,10)11.50(11.50,11.50,11.50,9.58)

Sample_2 subgenome leader_end TRS_start nb_count normalized_count

1 67 25800 12(12,10,10,12)3.90(3.90,3.25,3.25,3.90)

2 69 7503 34(34,34,34,34)11.06(11.06,11.06,11.06,11.06)

3 48 26443 14(14,14,14,14)4.56(4.56,4.56,4.56,4.56)

4 74 21058 50(48,50,48,48)16.27(15.62,16.27,15.62,15.62)

5 75 28265 11(11,11,11,8)3.58(3.58,3.58,3.58,2.60)

Sample_4 subgenome leader_end TRS_start nb_count normalized_count

Sample_5 subgenome leader_end TRS_start nb_count normalized_count

1 48 26443 12(12,12,12,12)5.81(5.81,5.81,5.81,5.81)

2 74 21058 14(14,14,14,12)6.78(6.78,6.78,6.78,5.81)

Sample_8 1 70 2794 42(42,42,42,40)19.37(19.37,19.37,19.37,18.45)

Sample_9 subgenome leader_end TRS_start nb_count normalized_count

Sample_10 subgenome leader_end TRS_start nb_count normalized_count

1 72 22107 13(7,6,0,12) 5.48(2.95,2.53,0.00,5.06)

2 74 4555 16(16,16,16,14)6.75(6.75,6.75,6.75,5.90)

3 74 21058 40(40,40,40,40)16.87(16.87,16.87,16.87,16.87)

4 63 5785 22(22,22,22,22)9.28(9.28,9.28,9.28,9.28)

Sample_12 subgenome leader_end TRS_start nb_count normalized_count

1 67 4018 30(30,30,30,30)12.31(12.31,12.31,12.31,12.31)

2 68 4580 80(80,74,74,76)32.82(32.82,30.36,30.36,31.18)

3 75 26486 40(40,40,40,38)16.41(16.41,16.41,16.41,15.59)

4 63 5785 28(28,26,26,26)11.49(11.49,10.67,10.67,10.67)

Sample_17

Sample_18

Sample_19

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 1043447, 1313236, 3073041, 224581, 832781, 2065846, 2167817, 98346, 1411813, 2371630, 2350539, 2437210, 121985, 1238012 and 767034, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.

Sample_1

Sample_3

Sample_6

Sample_11

Sample_14



15.33(15.33,15.33,15.33,13.42)

11.50(11.50,11.50,11.50,9.58)

11.06(11.06,11.06,11.06,11.06)

16.27(15.62,16.27,15.62,15.62)

19.37(19.37,19.37,19.37,18.45)

16.87(16.87,16.87,16.87,16.87)

12.31(12.31,12.31,12.31,12.31)

32.82(32.82,30.36,30.36,31.18)

16.41(16.41,16.41,16.41,15.59)

11.49(11.49,10.67,10.67,10.67)

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 1043447, 1313236, 3073041, 224581, 832781, 2065846, 2167817, 98346, 1411813, 2371630, 2350539, 2437210, 121985, 1238012 and 767034, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.



Total number of read mapped on reference genome is 1043447, 1313236, 3073041, 224581, 832781, 2065846, 2167817, 98346, 1411813, 2371630, 2350539, 2437210, 121985, 1238012 and 767034, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.



Total number of read mapped on reference genome is 1043447, 1313236, 3073041, 224581, 832781, 2065846, 2167817, 98346, 1411813, 2371630, 2350539, 2437210, 121985, 1238012 and 767034, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.



subgenome leader_end TRS_start ACGAAC ATG_postion known_ATG

1 70 2794 no 2802 -

2 74 21058 no 21071 -

Sample_2

1 67 25800 no 25814 -

2 69 7503 no 7531 -

3 48 26443 yes 26523 M

4 74 21058 no 21071 -

5 75 28265 no 28274 N

Sample_4

Sample_5

1 48 26443 yes 26523 M

2 74 21058 no 21071 -

Sample_8

Sample_9 1 70 2794 no 2802 -

Sample_10

1 72 22107 no 22155 -

2 74 4555 no 4590 -

3 74 21058 no 21071 -

4 63 5785 no 5859 -

Sample_12

1 67 4018 no 4044 -

2 68 4580 no 4590 -

3 75 26486 no 26523 M

4 63 5785 no 5859 -

Sample_17

Sample_18

Sample_19

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.

Sample_1

Sample_3

Sample_6

Sample_11

Sample_14



20_leader_seqTRS_seq first_orf_aa

TTGTAGATCTGTTCTCTAAATGAACTTG MKGLIKYLMRSALPIQLNSVQK*

AGATCTGTTCTCTAAACGAACCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

CTCTTGTAGATCTGTTCTCTAAACCCATTACTTTMMPTIFFAGILIVTTIVYLTIV*

CTTGTAGATCTGTTCTCTAAACAAACGTAATAGAGCAACAAGAGTCGAMYNYC*

AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AGATCTGTTCTCTAAACGAACCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

GATCTGTTCTCTAAACGAACCAAACTAAA MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AGATCTGTTCTCTAAACGAACCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

TTGTAGATCTGTTCTCTAAATGAACTTG MKGLIKYLMRSALPIQLNSVQK*

GTAGATCTGTTCTCTAAACGAACAGGGTAATTTCAAAAATCTTAGGGAATTTGTGTTTAAGAATATTGMVILKYILSTRLLI*

AGATCTGTTCTCTAAACGAATGTAGCGTCACTTATCAACACACTTAACGATCTAAMKLLLQCHLAM*

AGATCTGTTCTCTAAACGAACCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

CGATCTCTTGTAGATCTGTTTTCTAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

CTCTTGTAGATCTGTTCTCTAAACTTGTTACTTTATATTGACATTAMAIFIQILPLLLVTLTSLS*

TCTTGTAGATCTGTTCTCTAAACGATCTAAMKLLLQCHLAM*

GATCTGTTCTCTAAACGAACTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CGATCTCTTGTAGATCTGTTTTCTAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



subgenome ref_leader_endpeak_leader_endref_TRS_startpeak_TRS_start

S 65 0 21552 0

ORF3a 69 0 25385 0

E 69 0 26237 0

M 65 65 26469 26469

ORF6 69 0 27041 0

ORF7a 69 69 27388 27388

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 65 28256 28256

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 69 25385 25385

E 69 0 26237 0

M 65 64 26469 26468

ORF6 69 0 27041 0

ORF7a 69 69 27388 27388

ORF7b 65 0 27644 0

ORF8 65 65 27884 27884

N 65 64 28256 28255

ORF10 65 0 29530 0

S 65 65 21552 21552

ORF3a 69 69 25385 25385

E 69 69 26237 26237

M 65 64 26469 26468

ORF6 69 69 27041 27041

ORF7a 69 69 27388 27388

ORF7b 65 65 27644 27644

ORF8 65 65 27884 27884

N 65 64 28256 28255

ORF10 65 0 29530 0

S 65 65 21552 21552

ORF3a 69 69 25385 25385

E 69 69 26237 26237

M 65 65 26469 26469

ORF6 69 69 27041 27041

ORF7a 69 69 27388 27388

ORF7b 65 65 27644 27644

ORF8 65 65 27884 27884

N 65 64 28256 28255

ORF10 65 0 29530 0

S 65 65 21552 21552

ORF3a 69 69 25385 25385

S1-Day1

S2-Day2

S3-Day3

S1-Day4

S2-Day5

Supplemental tables Click here to
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E 69 0 26237 0

M 65 65 26469 26469

ORF6 69 0 27041 0

ORF7a 69 0 27388 0

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 65 28256 28256

ORF10 65 0 29530 0

S 65 65 21552 21552

ORF3a 69 69 25385 25385

E 69 0 26237 0

M 65 65 26469 26469

ORF6 69 69 27041 27041

ORF7a 69 69 27388 27388

ORF7b 65 65 27644 27644

ORF8 65 65 27884 27884

N 65 63 28256 28254

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 0 25385 0

E 69 0 26237 0

M 65 0 26469 0

ORF6 69 0 27041 0

ORF7a 69 69 27388 27388

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 65 28256 28256

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 0 25385 0

E 69 0 26237 0

M 65 0 26469 0

ORF6 69 69 27041 27041

ORF7a 69 0 27388 0

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 65 28256 28256

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 0 25385 0

E 69 0 26237 0

M 65 65 26469 26469

ORF6 69 69 27041 27041

S3-Day6

S2-Day5

S2-Day8

S3-Day9

S2-Day11



ORF7a 69 0 27388 0

ORF7b 65 65 27644 27644

ORF8 65 0 27884 0

N 65 64 28256 28255

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 0 25385 0

E 69 0 26237 0

M 65 65 26469 26469

ORF6 69 0 27041 0

ORF7a 69 0 27388 0

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 65 28256 28256

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 69 25385 25385

E 69 0 26237 0

M 65 0 26469 0

ORF6 69 0 27041 0

ORF7a 69 0 27388 0

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 0 28256 0

ORF10 65 0 29530 0

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 32903734, 33694953, 33400485, 32686824, 17052923, 32864351, 13447115, 15951471, 9892701, 13862861, 12570298 and 15653045, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.

S3-Day19

S2-Day11

S3-Day12



peak_count peak_normalized_count cluster_count

0 0 0

0 0 0

0 0 0

196(195,194,193,190) 5.96(5.93,5.90,5.87,5.77) 204(203,202,201,196)

0 0 0

1(1,0,0,0) 0.03(0.03,0.00,0.00,0.00) 1(1,0,0,0)

0 0 0

0 0 0

20(8,20,8,8) 0.61(0.24,0.61,0.24,0.24) 22(10,22,10,10)

0 0 0

0 0 0

1382(1368,0,0,30) 41.02(40.60,0.00,0.00,0.89) 1388(1374,0,0,30)

0 0 0

6874(6868,6701,6697,6852) 204.01(203.83,198.87,198.75,203.35)8414(8402,8188,8179,8342)

0 0 0

259(13,256,10,32) 7.69(0.39,7.60,0.30,0.95) 259(13,256,10,32)

0 0 0

12(12,0,0,0) 0.36(0.36,0.00,0.00,0.00) 12(12,0,0,0)

2463(2457,2436,2430,2438) 73.10(72.92,72.30,72.12,72.36) 3884(3874,3838,3828,3818)

0 0 0

5259(5236,3453,3442,3664) 157.45(156.76,103.38,103.05,109.70)5347(5323,3498,3486,3674)

2548(2490,0,0,42) 76.29(74.55,0.00,0.00,1.26) 2681(2620,0,0,46)

2824(2797,4,4,32) 84.55(83.74,0.12,0.12,0.96) 2825(2798,4,4,32)

9355(9343,8993,8984,9280) 280.09(279.73,269.25,268.98,277.84)10837(10820,10377,10367,10636)

2893(2876,2560,2550,2612) 86.62(86.11,76.65,76.35,78.20) 2976(2959,2635,2625,2672)

61(50,15,4,4) 1.83(1.50,0.45,0.12,0.12) 62(51,15,4,4)

2(2,0,0,0) 0.06(0.06,0.00,0.00,0.00) 2(2,0,0,0)

183(183,0,0,4) 5.48(5.48,0.00,0.00,0.12) 183(183,0,0,4)

22082(22010,21900,21853,21846)661.13(658.97,655.68,654.27,654.06)23693(23612,23459,23404,23236)

0 0 0

4751(4736,3166,3155,2084) 145.35(144.89,96.86,96.52,63.76) 6150(6127,4390,4373,2128)

1431(1414,0,0,26) 43.78(43.26,0.00,0.00,0.80) 1435(1418,0,0,26)

4766(4753,0,0,26) 145.81(145.41,0.00,0.00,0.80) 4768(4754,0,0,26)

2267(2264,2170,2170,2194) 69.36(69.26,66.39,66.39,67.12) 2347(2344,2247,2247,2262)

5600(5576,5275,5252,5312) 171.32(170.59,161.38,160.68,162.51)5638(5614,5311,5288,5334)

26(25,3,2,4) 0.80(0.76,0.09,0.06,0.12) 26(25,3,2,4)

2(2,0,0,2) 0.06(0.06,0.00,0.00,0.06) 2(2,0,0,2)

140(135,0,0,0) 4.28(4.13,0.00,0.00,0.00) 140(135,0,0,0)

31082(31046,30667,30631,30748)950.90(949.80,938.21,937.11,940.68)32535(32488,32095,32048,31908)

0 0 0

1(1,0,0,0) 0.06(0.06,0.00,0.00,0.00) 1(1,0,0,0)

94(91,0,0,0) 5.51(5.34,0.00,0.00,0.00) 95(92,0,0,0)



0 0 0

2(2,2,2,2) 0.12(0.12,0.12,0.12,0.12) 2(2,2,2,2)

0 0 0

0 0 0

0 0 0

0 0 0

12(2,12,2,2) 0.70(0.12,0.70,0.12,0.12) 16(4,16,4,6)

0 0 0

8903(8893,7853,7843,8088) 270.90(270.60,238.95,238.65,246.10)8960(8950,7896,7886,8092)

2718(2687,0,0,42) 82.70(81.76,0.00,0.00,1.28) 2747(2695,0,0,42)

0 0 0

340(340,328,328,324) 10.35(10.35,9.98,9.98,9.86) 428(427,411,410,398)

7227(7210,6907,6890,6968) 219.90(219.39,210.17,209.65,212.02)7257(7240,6937,6920,6978)

43(38,12,7,18) 1.31(1.16,0.37,0.21,0.55) 43(38,12,7,18)

1(1,0,0,0) 0.03(0.03,0.00,0.00,0.00) 1(1,0,0,0)

41(41,0,0,0) 1.25(1.25,0.00,0.00,0.00) 41(41,0,0,0)

36127(36101,35933,35908,34858)1099.28(1098.49,1093.37,1092.61,1060.66)64772(64692,64000,63922,61790)

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

10(9,1,0,2) 0.74(0.67,0.07,0.00,0.15) 10(9,1,0,2)

0 0 0

0 0 0

4(2,4,2,2) 0.30(0.15,0.30,0.15,0.15) 4(2,4,2,2)

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

8006(7996,7805,7795,7796) 501.90(501.27,489.30,488.67,488.73)8025(8015,7824,7814,7796)

0 0 0

0 0 0

0 0 0

4(2,4,2,2) 0.25(0.13,0.25,0.13,0.13) 4(2,4,2,2)

0 0 0

0 0 0

0 0 0

0 0 0

2(2,2,2,2) 0.20(0.20,0.20,0.20,0.20) 2(2,2,2,2)

41847(41781,41584,41518,41052)4230.09(4223.42,4203.50,4196.83,4149.73)41993(41927,41730,41664,41052)



0 0 0

1(1,0,0,0) 0.10(0.10,0.00,0.00,0.00) 1(1,0,0,0)

0 0 0

210234(210002,209510,209285,209156)21251.43(21227.97,21178.24,21155.50,21142.46)215169(214896,214384,214119,212840)

0 0 0

0 0 0

0 0 0

0 0 0

1(1,0,0,0) 0.07(0.07,0.00,0.00,0.00) 1(1,0,0,0)

0 0 0

0 0 0

0 0 0

0 0 0

2(2,2,2,2) 0.14(0.14,0.14,0.14,0.14) 2(2,2,2,2)

0 0 0

0 0 0

1(0,0,0,0) 0.06(0.00,0.00,0.00,0.00) 1(0,0,0,0)

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 32903734, 33694953, 33400485, 32686824, 17052923, 32864351, 13447115, 15951471, 9892701, 13862861, 12570298 and 15653045, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.



cluster_normalized_count

0

0

0

6.20(6.17,6.14,6.11,5.96)

0

0.03(0.03,0.00,0.00,0.00)

0

0

0.67(0.30,0.67,0.30,0.30)

0

0

41.19(40.78,0.00,0.00,0.89)

0

249.71(249.35,243.00,242.74,247.57)

0

7.69(0.39,7.60,0.30,0.95)

0

0.36(0.36,0.00,0.00,0.00)

115.27(114.97,113.90,113.61,113.31)

0

160.09(159.37,104.73,104.37,110.00)

80.27(78.44,0.00,0.00,1.38)

84.58(83.77,0.12,0.12,0.96)

324.46(323.95,310.68,310.38,318.44)

89.10(88.59,78.89,78.59,80.00)

1.86(1.53,0.45,0.12,0.12)

0.06(0.06,0.00,0.00,0.00)

5.48(5.48,0.00,0.00,0.12)

709.36(706.94,702.36,700.71,695.68)

0

188.15(187.45,134.30,133.78,65.10)

43.90(43.38,0.00,0.00,0.80)

145.87(145.44,0.00,0.00,0.80)

71.80(71.71,68.74,68.74,69.20)

172.49(171.75,162.48,161.78,163.19)

0.80(0.76,0.09,0.06,0.12)

0.06(0.06,0.00,0.00,0.06)

4.28(4.13,0.00,0.00,0.00)

995.36(993.92,981.89,980.46,976.17)

0

0.06(0.06,0.00,0.00,0.00)

5.57(5.39,0.00,0.00,0.00)



0

0.12(0.12,0.12,0.12,0.12)

0

0

0

0

0.94(0.23,0.94,0.23,0.35)

0

272.64(272.33,240.26,239.96,246.22)

83.59(82.00,0.00,0.00,1.28)

0

13.02(12.99,12.51,12.48,12.11)

220.82(220.30,211.08,210.56,212.33)

1.31(1.16,0.37,0.21,0.55)

0.03(0.03,0.00,0.00,0.00)

1.25(1.25,0.00,0.00,0.00)

1970.89(1968.46,1947.40,1945.03,1880.15)

0

0

0

0

0

0

0.74(0.67,0.07,0.00,0.15)

0

0

0.30(0.15,0.30,0.15,0.15)

0

0

0

0

0

503.09(502.46,490.49,489.86,488.73)

0

0

0

0.25(0.13,0.25,0.13,0.13)

0

0

0

0

0.20(0.20,0.20,0.20,0.20)

4244.85(4238.18,4218.26,4211.59,4149.73)



0

0.10(0.10,0.00,0.00,0.00)

0

21750.28(21722.68,21670.93,21644.14,21514.85)

0

0

0

0

0.07(0.07,0.00,0.00,0.00)

0

0

0

0

0.14(0.14,0.14,0.14,0.14)

0

0

0.06(0.00,0.00,0.00,0.00)

0

0

0

0

0

0

0

0

Total number of read mapped on reference genome is 32903734, 33694953, 33400485, 32686824, 17052923, 32864351, 13447115, 15951471, 9892701, 13862861, 12570298 and 15653045, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.







“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.







“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.



subgenome ref_leader_endpeak_leader_endref_TRS_startpeak_TRS_startpeak_count

S 65 65 21552 21552 2928(2926,2198,2196,2418)

ORF3a 69 69 25385 25385 578(573,0,0,12)

E 69 69 26237 26237 2276(2273,2,2,10)

M 65 65 26469 26469 607(607,555,555,582)

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 64 28256 28255 3772(3770,3706,3704,3752)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 5529(5523,4548,4543,4848)

ORF3a 69 69 25385 25385 1176(1168,0,0,38)

E 69 69 26237 26237 2138(2133,4,4,24)

M 65 64 26469 26468 4176(4172,3979,3977,4132)

ORF6 69 69 27041 27041 2267(2265,2151,2151,2148)

ORF7a 69 69 27388 27388 12(9,5,2,6)

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 64 28256 28255 29251(29214,28787,28750,29042)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 1191(1189,902,900,970)

ORF3a 69 69 25385 25385 326(321,0,0,10)

E 69 0 26237 0 0

M 65 65 26469 26469 1170(1170,1085,1085,1150)

ORF6 69 69 27041 27041 647(647,592,592,600)

ORF7a 69 69 27388 27388 7(6,1,0,0)

ORF7b 65 0 27644 0 0

ORF8 65 65 27884 27884 15(15,0,0,0)

N 65 64 28256 28255 4046(4042,4004,4001,4016)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 2958(2951,2567,2561,2670)

ORF3a 69 69 25385 25385 100(98,0,0,2)

E 69 0 26237 0 0

M 65 65 26469 26469 5063(5061,4905,4905,4948)

ORF6 69 69 27041 27041 4627(4620,4422,4415,4490)

ORF7a 69 69 27388 27388 9(8,1,0,0)

ORF7b 65 65 27644 27644 1(1,0,0,0)

ORF8 65 65 27884 27884 8(8,0,0,0)

N 65 64 28256 28255 30869(30831,30231,30193,30656)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 6764(6763,6192,6191,6106)

ORF3a 69 0 25385 0 0

S1-Day1

S2-Day2

S3-Day3

S1-Day4

S2-Day5



E 69 0 26237 0 0

M 65 65 26469 26469 2376(2376,2318,2318,2304)

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 65 27644 27644 2(2,0,0,2)

ORF8 65 0 27884 0 0

N 65 68 28256 28263 36092(36037,35753,35699,35176)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 2400(2399,2054,2053,2104)

ORF3a 69 69 25385 25385 1122(1108,0,0,18)

E 69 69 26237 26237 2721(2716,6,6,14)

M 65 64 26469 26468 8639(8632,8448,8443,8612)

ORF6 69 69 27041 27041 4390(4378,4140,4129,4158)

ORF7a 69 69 27388 27388 29(17,12,0,14)

ORF7b 65 0 27644 0 0

ORF8 65 65 27884 27884 29(29,0,0,0)

N 65 65 28256 28256 6048(6022,5947,5922,5376)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 69 25385 25385 286(283,0,0,2)

E 69 0 26237 0 0

M 65 0 26469 0 0

ORF6 69 0 27041 0 0

ORF7a 69 69 27388 27388 12(10,2,0,8)

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 68(7,68,7,26)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 65 26469 26469 92(91,90,89,90)

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 5(4,5,4,4)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 69 25385 25385 1(0,0,0,0)

E 69 0 26237 0 0

M 65 65 26469 26469 2(2,2,2,2)

ORF6 69 0 27041 0 0

S2-Day8

S3-Day9

S2-Day11

S3-Day6

S2-Day5



ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 0 28256 0 0

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 0 26469 0 0

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 1(0,1,0,0)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 69 25385 25385 1(0,0,0,0)

E 69 0 26237 0 0

M 65 0 26469 0 0

ORF6 69 69 27041 27041 2(2,2,2,2)

ORF7a 69 69 27388 27388 1(0,1,0,0)

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 2(2,2,2,0)

ORF10 65 0 29530 0 0

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 40751196, 34608693, 32168622, 32280932, 28595139, 30056513, 29481101, 18427015, 17677974, 11329365, 10742292 and 12786655, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.

S2-Day11

S3-Day12

S3-Day15



peak_normalized_countcluster_countcluster_normalized_count

71.85(71.80,53.94,53.89,59.34)2948(2946,2210,2208,2418)72.34(72.29,54.23,54.18,59.34)

14.18(14.06,0.00,0.00,0.29)581(576,0,0,12)14.26(14.13,0.00,0.00,0.29)

55.85(55.78,0.05,0.05,0.25)2276(2273,2,2,10)55.85(55.78,0.05,0.05,0.25)

14.90(14.90,13.62,13.62,14.28)618(618,565,565,590)15.17(15.17,13.86,13.86,14.48)

0 0 0

0 0 0

0 0 0

0 0 0

92.56(92.51,90.94,90.89,92.07)4254(4250,4174,4170,4204)104.39(104.29,102.43,102.33,103.16)

0 0 0

159.76(159.58,131.41,131.27,140.08)5568(5562,4571,4566,4854)160.88(160.71,132.08,131.93,140.25)

33.98(33.75,0.00,0.00,1.10)1180(1172,0,0,38)34.10(33.86,0.00,0.00,1.10)

61.78(61.63,0.12,0.12,0.69)2138(2133,4,4,24)61.78(61.63,0.12,0.12,0.69)

120.66(120.55,114.97,114.91,119.39)7998(7987,7594,7589,7826)231.10(230.78,219.42,219.28,226.13)

65.50(65.45,62.15,62.15,62.07)2278(2276,2161,2161,2152)65.82(65.76,62.44,62.44,62.18)

0.35(0.26,0.14,0.06,0.17)12(9,5,2,6) 0.35(0.26,0.14,0.06,0.17)

0 0 0

0 0 0

845.19(844.12,831.79,830.72,839.15)31113(31065,30616,30568,30704)898.99(897.61,884.63,883.25,887.18)

0 0 0

37.02(36.96,28.04,27.98,30.15)1199(1197,904,902,970)37.27(37.21,28.10,28.04,30.15)

10.13(9.98,0.00,0.00,0.31)327(322,0,0,10)10.17(10.01,0.00,0.00,0.31)

0 0 0

36.37(36.37,33.73,33.73,35.75)1180(1180,1095,1095,1158)36.68(36.68,34.04,34.04,36.00)

20.11(20.11,18.40,18.40,18.65)652(652,596,596,600)20.27(20.27,18.53,18.53,18.65)

0.22(0.19,0.03,0.00,0.00)7(6,1,0,0) 0.22(0.19,0.03,0.00,0.00)

0 0 0

0.47(0.47,0.00,0.00,0.00)15(15,0,0,0) 0.47(0.47,0.00,0.00,0.00)

125.77(125.65,124.47,124.38,124.84)4226(4215,4176,4166,4162)131.37(131.03,129.82,129.51,129.38)

0 0 0

91.63(91.42,79.52,79.33,82.71)2976(2969,2582,2576,2672)92.19(91.97,79.99,79.80,82.77)

3.10(3.04,0.00,0.00,0.06)100(98,0,0,2) 3.10(3.04,0.00,0.00,0.06)

0 0 0

156.84(156.78,151.95,151.95,153.28)5129(5127,4968,4968,5002)158.89(158.82,153.90,153.90,154.95)

143.34(143.12,136.98,136.77,139.09)4655(4648,4450,4443,4508)144.20(143.99,137.85,137.64,139.65)

0.28(0.25,0.03,0.00,0.00)9(8,1,0,0) 0.28(0.25,0.03,0.00,0.00)

0.03(0.03,0.00,0.00,0.00)1(1,0,0,0) 0.03(0.03,0.00,0.00,0.00)

0.25(0.25,0.00,0.00,0.00)8(8,0,0,0) 0.25(0.25,0.00,0.00,0.00)

956.26(955.08,936.50,935.32,949.66)31777(31713,31118,31055,31364)984.39(982.41,963.97,962.02,971.60)

0 0 0

236.54(236.51,216.54,216.51,213.53)6806(6805,6224,6223,6106)238.01(237.98,217.66,217.62,213.53)

0 0 0



0 0 0

83.09(83.09,81.06,81.06,80.57)2516(2515,2451,2450,2428)87.99(87.95,85.71,85.68,84.91)

0 0 0

0 0 0

0.07(0.07,0.00,0.00,0.07)2(2,0,0,2) 0.07(0.07,0.00,0.00,0.07)

0 0 0

1262.17(1260.25,1250.32,1248.43,1230.14)45257(45180,44838,44762,43796)1582.68(1579.99,1568.03,1565.37,1531.59)

0 0 0

79.85(79.82,68.34,68.30,70.00)2419(2418,2069,2068,2106)80.48(80.45,68.84,68.80,70.07)

37.33(36.86,0.00,0.00,0.60)1123(1109,0,0,18)37.36(36.90,0.00,0.00,0.60)

90.53(90.36,0.20,0.20,0.47)2721(2716,6,6,14)90.53(90.36,0.20,0.20,0.47)

287.43(287.19,281.07,280.90,286.53)8851(8844,8655,8650,8782)294.48(294.25,287.96,287.79,292.18)

146.06(145.66,137.74,137.37,138.34)4411(4399,4161,4150,4168)146.76(146.36,138.44,138.07,138.67)

0.96(0.57,0.40,0.00,0.47)29(17,12,0,14)0.96(0.57,0.40,0.00,0.47)

0 0 0

0.96(0.96,0.00,0.00,0.00)29(29,0,0,0) 0.96(0.96,0.00,0.00,0.00)

201.22(200.36,197.86,197.03,178.86)7381(7353,7226,7199,5424)245.57(244.64,240.41,239.52,180.46)

0 0 0

0 0 0

9.70(9.60,0.00,0.00,0.07)288(285,0,0,2)9.77(9.67,0.00,0.00,0.07)

0 0 0

0 0 0

0 0 0

0.41(0.34,0.07,0.00,0.27)12(10,2,0,8) 0.41(0.34,0.07,0.00,0.27)

0 0 0

0 0 0

2.31(0.24,2.31,0.24,0.88)72(8,72,8,26) 2.44(0.27,2.44,0.27,0.88)

0 0 0

0 0 0

0 0 0

0 0 0

4.99(4.94,4.88,4.83,4.88)109(108,107,106,104)5.92(5.86,5.81,5.75,5.64)

0 0 0

0 0 0

0 0 0

0 0 0

0.27(0.22,0.27,0.22,0.22)5(4,5,4,4) 0.27(0.22,0.27,0.22,0.22)

0 0 0

0 0 0

0.06(0.00,0.00,0.00,0.00)1(0,0,0,0) 0.06(0.00,0.00,0.00,0.00)

0 0 0

0.11(0.11,0.11,0.11,0.11)2(2,2,2,2) 0.11(0.11,0.11,0.11,0.11)

0 0 0



0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0.09(0.00,0.09,0.00,0.00)1(0,1,0,0) 0.09(0.00,0.09,0.00,0.00)

0 0 0

0 0 0

0.08(0.00,0.00,0.00,0.00)1(0,0,0,0) 0.08(0.00,0.00,0.00,0.00)

0 0 0

0 0 0

0.16(0.16,0.16,0.16,0.16)2(2,2,2,2) 0.16(0.16,0.16,0.16,0.16)

0.08(0.00,0.08,0.00,0.00)1(0,1,0,0) 0.08(0.00,0.08,0.00,0.00)

0 0 0

0 0 0

0.16(0.16,0.16,0.16,0.00)2(2,2,2,0) 0.16(0.16,0.16,0.16,0.00)

0 0 0

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Total number of read mapped on reference genome is 40751196, 34608693, 32168622, 32280932, 28595139, 30056513, 29481101, 18427015, 17677974, 11329365, 10742292 and 12786655, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.







Total number of read mapped on reference genome is 40751196, 34608693, 32168622, 32280932, 28595139, 30056513, 29481101, 18427015, 17677974, 11329365, 10742292 and 12786655, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.







“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.







“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.



subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion

M 65 26469 yes 26523

ORF7a 69 27388 yes 27394

N 65 28256 yes 28274

ORF3a 69 25385 yes 25393

M 64 26468 yes 26523

ORF7a 69 27388 yes 27394

ORF8 65 27884 yes 27894

N 64 28255 yes 28274

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

E 69 26237 yes 26245

M 64 26468 yes 26523

ORF6 69 27041 yes 27202

ORF7a 69 27388 yes 27394

ORF7b 65 27644 no 27756

ORF8 65 27884 yes 27894

N 64 28255 yes 28274

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

E 69 26237 yes 26245

M 65 26469 yes 26523

ORF6 69 27041 yes 27202

ORF7a 69 27388 yes 27394

ORF7b 65 27644 no 27756

ORF8 65 27884 yes 27894

N 64 28255 yes 28274

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

M 65 26469 yes 26523

N 65 28256 yes 28274

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

M 65 26469 yes 26523

ORF6 69 27041 yes 27202

ORF7a 69 27388 yes 27394

ORF7b 65 27644 no 27756

ORF8 65 27884 yes 27894

N 63 28254 yes 28274

ORF7a 69 27388 yes 27394

N 65 28256 yes 28274

ORF6 69 27041 yes 27202

N 65 28256 yes 28274

S3-Day6

S2-Day8

S3-Day9

S1-Day1

S2-Day2

S3-Day3

S1-Day4

S2-Day5



M 65 26469 yes 26523

ORF6 69 27041 yes 27202

ORF7b 65 27644 no 27756

N 64 28255 yes 28274

M 65 26469 yes 26523

N 65 28256 yes 28274

S3-Day19 ORF3a 69 25385 yes 25393

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.

S2-Day11

S3-Day12



20_leader_seq TRS_seq first_orf_aa

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

GATCTCTTGTAGATCTGTTC TCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

ATCTCTTGTAGATCTGTTCT CTAAACGAACMKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

GATCTCTTGTAGATCTGTTC TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTTGTAGATCTGTTCTCTAA ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

GATCTCTTGTAGATCTGTTC TCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

ATCTCTTGTAGATCTGTTCT CTAAACTGTTCATCAGACAAGAGGAAGTTCAAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTGTTTATAACACTTTGCTTCACACTCAAAAGAAAGACAGAMIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACMKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

GATCTCTTGTAGATCTGTTC TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTTGTAGATCTGTTCTCTAA ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

ATCTCTTGTAGATCTGTTCT CTAAACTGTTCATCAGACAAGAGGAAGTTCAAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTGTTTATAACACTTTGCTTCACACTCAAAAGAAAGACAGAMIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACMKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

GATCTCTTGTAGATCTGTTC TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

ATCTCTTGTAGATCTGTTCT CTAAACTGTTCATCAGACAAGAGGAAGTTCAAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTGTTTATAACACTTTGCTTCACACTCAAAAGAAAGACAGAMIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACMKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

CGATCTCTTGTAGATCTGTT ATCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

ATCTCTTGTAGATCTGTTCT CTAAACTGTTCATCAGACAAGAGGAAGTTCAAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTGTTTATAACACTTTGCTTCACACTCAAAAGAAAGACAGAMIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

GATCTCTTGTAGATCTGTTC TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*
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subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion 20_leader_seq

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 64 26468 yes 26523 GATCTCTTGTAGATCTGTTC

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF7b 65 27644 no 27756 ATCTCTTGTAGATCTGTTCT

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF7b 65 27644 no 27756 ATCTCTTGTAGATCTGTTCT

N 68 28263 no 28274 TCTTGTAGATCTGTTCTCTA

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 64 26468 yes 26523 GATCTCTTGTAGATCTGTTC

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S1-Day1

S2-Day2

S3-Day3

S1-Day4

S2-Day5

S3-Day6

S2-Day8



M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

S3-Day12 N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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TRS_seq first_orf_aa

CTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL
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ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*
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ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*
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“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL



subgenome leader_end TRS_start nb_count

S1-Day1 1 74 21058 5381(5374,5368,5361,5332)

1 46 26422 13(13,13,13,12)

2 48 26443 22(22,22,22,22)

1 46 26422 25(25,25,25,24)

2 58 26917 24(23,0,0,0)

3 63 5785 146(146,140,140,136)

4 65 10377 16(16,0,0,0)

5 65 10595 27(27,12,12,12)

6 47 26421 19(19,19,19,18)

7 68 5789 155(155,146,146,146)

8 69 3816 76(76,0,0,6)

9 69 13619 117(117,112,112,110)

10 69 19112 303(299,300,296,290)

11 70 13426 35(31,0,0,4)

12 70 14372 39(38,1,0,2)

13 48 26443 109(109,109,109,104)

14 70 17878 27(27,24,24,24)

15 70 22502 55(53,0,0,6)

16 71 5594 152(152,0,0,0)

17 71 5708 103(56,47,0,4)

18 71 22409 69(69,0,0,0)

19 74 15866 360(360,0,0,4)

20 74 21058 84(84,82,82,82)

1 46 26422 18(18,18,18,18)

2 68 4580 453(450,439,436,440)

3 68 15777 434(433,5,4,6)

4 70 22502 151(151,0,0,4)

5 73 23098 1199(1194,2,2,16)

S2-Day5

1 46 26422 14(14,14,14,14)

2 59 24304 13(13,0,0,0)

3 67 22503 304(303,1,1,6)

4 68 2689 113(94,112,93,84)

5 71 22409 669(669,0,0,6)

6 74 21058 1796(1793,1790,1787,1770)

7 48 26443 40(40,40,40,40)

8 48 28184 22(22,0,0,0)

9 52 28249 384(293,382,291,2)

S2-Day8 1 58 29871 17(0,0,0,0)

S3-Day9

1 76 28267 13(12,12,11,0)

2 78 28269 29(29,29,29,0)

S3-Day3

S1-Day4

S3-Day6

S2-Day11

S2-Day2



S3-Day12

S3-Day19 1 58 29871 124(41,0,0,22)

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 32903734, 33694953, 33400485, 32686824, 17052923, 32864351, 13447115, 15951471, 9892701, 13862861, 12570298 and 15653045, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.



normalized_count

163.54(163.32,163.14,162.93,162.05)

0.39(0.39,0.39,0.39,0.36)

0.65(0.65,0.65,0.65,0.65)

0.75(0.75,0.75,0.75,0.72)

0.72(0.69,0.00,0.00,0.00)

4.37(4.37,4.19,4.19,4.07)

0.48(0.48,0.00,0.00,0.00)

0.81(0.81,0.36,0.36,0.36)

0.57(0.57,0.57,0.57,0.54)

4.64(4.64,4.37,4.37,4.37)

2.28(2.28,0.00,0.00,0.18)

3.50(3.50,3.35,3.35,3.29)

9.07(8.95,8.98,8.86,8.68)

1.05(0.93,0.00,0.00,0.12)

1.17(1.14,0.03,0.00,0.06)

3.26(3.26,3.26,3.26,3.11)

0.81(0.81,0.72,0.72,0.72)

1.65(1.59,0.00,0.00,0.18)

4.55(4.55,0.00,0.00,0.00)

3.08(1.68,1.41,0.00,0.12)

2.07(2.07,0.00,0.00,0.00)

10.78(10.78,0.00,0.00,0.12)

2.51(2.51,2.46,2.46,2.46)

0.55(0.55,0.55,0.55,0.55)

13.86(13.77,13.43,13.34,13.46)

13.28(13.25,0.15,0.12,0.18)

4.62(4.62,0.00,0.00,0.12)

36.68(36.53,0.06,0.06,0.49)

0.43(0.43,0.43,0.43,0.43)

0.40(0.40,0.00,0.00,0.00)

9.25(9.22,0.03,0.03,0.18)

3.44(2.86,3.41,2.83,2.56)

20.36(20.36,0.00,0.00,0.18)

54.65(54.56,54.47,54.38,53.86)

1.22(1.22,1.22,1.22,1.22)

0.67(0.67,0.00,0.00,0.00)

11.68(8.92,11.62,8.85,0.06)

1.26(0.00,0.00,0.00,0.00)

1.31(1.21,1.21,1.11,0.00)

2.93(2.93,2.93,2.93,0.00)



7.92(2.62,0.00,0.00,1.41)

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 32903734, 33694953, 33400485, 32686824, 17052923, 32864351, 13447115, 15951471, 9892701, 13862861, 12570298 and 15653045, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.





Total number of read mapped on reference genome is 32903734, 33694953, 33400485, 32686824, 17052923, 32864351, 13447115, 15951471, 9892701, 13862861, 12570298 and 15653045, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.





Total number of read mapped on reference genome is 32903734, 33694953, 33400485, 32686824, 17052923, 32864351, 13447115, 15951471, 9892701, 13862861, 12570298 and 15653045, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.



subgenome leader_end TRS_start nb_count normalized_count

1 65 8436 64(64,8,8,56) 1.57(1.57,0.20,0.20,1.37)

2 65 10766 18(18,0,0,0) 0.44(0.44,0.00,0.00,0.00)

3 68 15777 573(573,0,0,8)14.06(14.06,0.00,0.00,0.20)

4 71 10772 368(368,0,0,4)9.03(9.03,0.00,0.00,0.10)

1 46 26422 23(23,23,23,22)0.66(0.66,0.66,0.66,0.64)

2 47 26421 14(14,14,14,14)0.40(0.40,0.40,0.40,0.40)

3 75 26486 2311(2307,2169,2167,2230)66.78(66.66,62.67,62.61,64.43)

4 48 26443 34(34,34,34,34)0.98(0.98,0.98,0.98,0.98)

1 62 3808 12(12,0,0,0) 0.37(0.37,0.00,0.00,0.00)

2 63 23922 72(64,8,0,0) 2.24(1.99,0.25,0.00,0.00)

3 66 14252 21(21,20,20,18)0.65(0.65,0.62,0.62,0.56)

4 67 21083 84(84,84,84,84)2.61(2.61,2.61,2.61,2.61)

5 69 3816 133(133,0,0,6)4.13(4.13,0.00,0.00,0.19)

6 69 7186 224(224,4,4,2)6.96(6.96,0.12,0.12,0.06)

7 69 18554 197(197,182,182,194)6.12(6.12,5.66,5.66,6.03)

8 71 8201 212(212,206,206,206)6.59(6.59,6.40,6.40,6.40)

9 48 26443 14(14,14,14,14)0.44(0.44,0.44,0.44,0.44)

10 54 11370 28(19,0,0,0) 0.87(0.59,0.00,0.00,0.00)

1 46 26422 14(14,14,14,14)0.43(0.43,0.43,0.43,0.43)

2 71 5594 1610(1610,2,2,16)49.87(49.87,0.06,0.06,0.50)

3 76 28267 12(12,11,11,4)0.37(0.37,0.34,0.34,0.12)

4 48 26443 28(28,28,28,28)0.87(0.87,0.87,0.87,0.87)

5 48 28184 18(18,0,0,0) 0.56(0.56,0.00,0.00,0.00)

S2-Day5 1 48 28184 15(15,0,0,0) 0.52(0.52,0.00,0.00,0.00)

1 46 26422 20(20,20,20,20)0.67(0.67,0.67,0.67,0.67)

2 71 27762 29(29,10,10,12)0.96(0.96,0.33,0.33,0.40)

S2-Day8

1 57 12988 31(29,30,28,14)1.68(1.57,1.63,1.52,0.76)

2 58 12989 20151(19897,19189,18944,19260)1093.56(1079.77,1041.35,1028.06,1045.20)

S2-Day11

S3-Day12

S3-Day15

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 40751196, 34608693, 32168622, 32280932, 28595139, 30056513, 29481101, 18427015, 17677974, 11329365, 10742292 and 12786655, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.

S3-Day9

S1-Day1

S2-Day2

S3-Day3

S1-Day4

S3-Day6



14.06(14.06,0.00,0.00,0.20)

66.78(66.66,62.67,62.61,64.43)

49.87(49.87,0.06,0.06,0.50)

1093.56(1079.77,1041.35,1028.06,1045.20)

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Total number of read mapped on reference genome is 40751196, 34608693, 32168622, 32280932, 28595139, 30056513, 29481101, 18427015, 17677974, 11329365, 10742292 and 12786655, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.



Total number of read mapped on reference genome is 40751196, 34608693, 32168622, 32280932, 28595139, 30056513, 29481101, 18427015, 17677974, 11329365, 10742292 and 12786655, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.



subgenome leader_end TRS_start ACGAAC ATG_postion

S1-Day1 1 74 21058 no 21071

1 46 26422 yes 26523

2 48 26443 yes 26523

1 46 26422 yes 26523

2 58 26917 yes 27202

3 63 5785 no 5859

4 65 10377 no 10410

5 65 10595 no 10599

6 47 26421 yes 26523

7 68 5789 no 5859

8 69 3816 no 3842

9 69 13619 no 13625

10 69 19112 no 19148

11 70 13426 no 13433

12 70 14372 no 14381

13 48 26443 yes 26523

14 70 17878 no 17906

15 70 22502 no 22614

16 71 5594 no 5681

17 71 5708 no 5718

18 71 22409 no 22422

19 74 15866 no 15869

20 74 21058 no 21071

1 46 26422 yes 26523

2 68 4580 no 4590

3 68 15777 no 15812

4 70 22502 no 22614

5 73 23098 no 23118

S2-Day5

1 46 26422 yes 26523

2 59 24304 no 24312

3 67 22503 no 22614

4 68 2689 no 2745

5 71 22409 no 22422

6 74 21058 no 21071

7 48 26443 yes 26523

8 48 28184 no 28207

9 52 28249 yes 28274

S2-Day8 1 58 29871 - -

S3-Day9

1 76 28267 no 28274

2 78 28269 no 28274

S2-Day2

S3-Day3

S1-Day4

S3-Day6

S2-Day11



S3-Day12

S3-Day19 1 58 29871 - -

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



known_ATG 20_leader_seqTRS_seq first_orf_aa

- AGATCTGTTCTCTAAACGAACCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

M ACAAACCAACCAACTTTCGATCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

M AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

M ACAAACCAACCAACTTTCGATCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ORF6 ACTTTCGATCTCTTGTAGATCGCTTCTAGAAAGTGAACTCGTAATCGGAGCTGTGATCCTTCGTGGACATCTTCGTATTGCTGGACACCATCTAGGACGCTGTGACATCAAGGACCTGCCTAAAGAAATCACTGTTGCTACATCACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

- CGATCTCTTGTAGATCTGTTTTCTAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

- ATCTCTTGTAGATCTGTTCTCAGGACAGACTTTTTCAGTGTTAGCTTGTTACAMVHHLVFTNVL*

- ATCTCTTGTAGATCTGTTCTTTTT MDLLLTGKQHKQLVRTQLLQLMF*

M CAAACCAACCAACTTTCGATCTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

- TCTTGTAGATCTGTTCTCTAAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

- CTTGTAGATCTGTTCTCTAAACAAACTTGTTTCAAGCTTTTTGGAAMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFN

- CTTGTAGATCTGTTCTCTAAACGAAG MTI*

- CTTGTAGATCTGTTCTCTAAACAAAGCTTATAAAATAGAAGAATTATTCTATTCTTMPHILTNSQMVYAYFGIAMSIDILLIPLFVDLTLECYLTLTCLVVMVAVCM*

- TTGTAGATCTGTTCTCTAAACGAACCC MLQSADAQSFLNGFAV*

- TTGTAGATCTGTTCTCTAAACAAACTTTA MFYSLQCSHLQVLDH*

M AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

- TTGTAGATCTGTTCTCTAAACAAACCACTGAAACAGCTCACTCTTGTAM*

- TTGTAGATCTGTTCTCTAAACAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

- TGTAGATCTGTTCTCTAAACGAACAATTTAAGAAAGGTGTTCAGATACCTTGTACGTGTGGTAAACAAGCTACAAAATATCTAGTACAACAGGAGTCACCTTTTGTTMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFAN

- TGTAGATCTGTTCTCTAAACGAACTTAAGCMVHLLVLVSTLVITSVVTINI*

- TGTAGATCTGTTCTCTAAACGGAACCATTACAGML*

- AGATCTGTTCTCTAAACGAACTC MNFALNIQC*

- AGATCTGTTCTCTAAACGAACCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

M ACAAACCAACCAACTTTCGATCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

- TCTTGTAGATCTGTTCTCTAAACGATCTAAMKLLLQCHLAM*

- TCTTGTAGATCTGTTCTCTAAAAGAACTTTAAGTCAGTTCTTTATTATCAAAACAMFLCLKQNVGLRLTLLKDLMNFALNIQC*

- TTGTAGATCTGTTCTCTAAACAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

- TAGATCTGTTCTCTAAACGAACTTTCTTTTGAACTTCTACMHQQLFVDLKSLLIWLKTNVSISTSMV*

M ACAAACCAACCAACTTTCGATCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

- CTTTCGATCTCTTGTAGATCTGTTCTCT MRTKN*

- CTCTTGTAGATCTGTTCTCTAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

- TCTTGTAGATCTGTTCTCTAAACAAACAATACCTTCACACTCAAAGGCGGTGCACCAACAAAGGTTACTTTTGGTGMTL*

- TGTAGATCTGTTCTCTAAACGGAACCATTACAGML*

- AGATCTGTTCTCTAAACGAACCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

M AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

- AAACCAACCAACTTTCGATCTCTTGTAGTGCGTTGTTCGTTCTMKTF*

N CAACCAACTTTCGATCTCTTATTTCATCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

- - - -

N ATCTGTTCTCTAAACGAACTAACTAAA MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

N CTGTTCTCTAAACGAACTTTCTAAA MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



- - - -

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFN

MPHILTNSQMVYAYFGIAMSIDILLIPLFVDLTLECYLTLTCLVVMVAVCM*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

MMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFAN

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFN

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*
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subgenome leader_end TRS_start ACGAAC ATG_postion known_ATG

1 65 8436 no 8494 -

2 65 10766 no 10770 -

3 68 15777 no 15812 -

4 71 10772 no 10791 -

1 46 26422 yes 26523 M

2 47 26421 yes 26523 M

3 75 26486 no 26523 M

4 48 26443 yes 26523 M

1 62 3808 no 3813 -

2 63 23922 no 24051 -

3 66 14252 no 14258 -

4 67 21083 no 21086 -

5 69 3816 no 3842 -

6 69 7186 no 7210 -

7 69 18554 no 18594 -

8 71 8201 no 8214 -

9 48 26443 yes 26523 M

10 54 11370 no 11370 -

1 46 26422 yes 26523 M

2 71 5594 no 5681 -

3 76 28267 no 28274 N

4 48 26443 yes 26523 M

5 48 28184 no 28207 -

S2-Day5 1 48 28184 no 28207 -

1 46 26422 yes 26523 M

2 71 27762 no 27825 -

S2-Day8

1 57 12988 no 13032 -

2 58 12989 no 13032 -

S2-Day11

S3-Day12

S3-Day15

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.

S3-Day9

S1-Day1

S2-Day2

S3-Day3

S1-Day4

S3-Day6



20_leader_seqTRS_seq first_orf_aa

ATCTCTTGTAGATCTGTTCTAACTACGAAAACAAATACGTAGTGCTGCTAAAAAGAATAACTTACCTTTTAAGTTGACMCNY*

ATCTCTTGTAGATCTGTTCTAATT MNL*

TCTTGTAGATCTGTTCTCTAAAAGAACTTTAAGTCAGTTCTTTATTATCAAAACAMFLCLKQNVGLRLTLLKDLMNFALNIQC*

TGTAGATCTGTTCTCTAAACGAACCTCTAACACAAGACCMLTY*

ACAAACCAACCAACTTTCGATCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CAAACCAACCAACTTTCGATCTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

GATCTGTTCTCTAAACGAACTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

TCGATCTCTTGTAGATCTGTTCTCT MTNLFQAFWK*

CGATCTCTTGTAGATCTGTTAAATTTACAAAACACCACCAATTAAAGATTTTGGTGGTTTTAATTTTTCACAAATATTACCAGATCCATCAAAACCAAGCAAGAGGTCATTTATTGAAGATCTACTTTTCAACAAAGTGACACTTGCAGMLASSNNMVIALVILLLETSFVHKSLTALLFCHLCSQMK*

TCTCTTGTAGATCTGTTCTCTAAAAT MTSRKRG*

CTCTTGTAGATCTGTTCTCTAAA MTLKRVFSLTFVGLYNKS*

CTTGTAGATCTGTTCTCTAAACAAACTTGTTTCAAGCTTTTTGGAAMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFN

CTTGTAGATCTGTTCTCTAAACAAATTACCATTTCATCTTTTAAMGFNCFWLSCRVVFGIYSFH*

CTTGTAGATCTGTTCTCTAAACACACTTAAAAATCTCTCTGACAGAGTCGTATTTGTCTTMGTWL*

TGTAGATCTGTTCTCTAAACGTAGAAACTAAAGMLLNVLNCHINLT*

AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ACCAACTTTCGATCTCTTGT- MMVLGECGHL*

ACAAACCAACCAACTTTCGATCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

TGTAGATCTGTTCTCTAAACGAACAATTTAAGAAAGGTGTTCAGATACCTTGTACGTGTGGTAAACAAGCTACAAAATATCTAGTACAACAGGAGTCACCTTTTGTTMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSLIYSTAALGVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTGSIPCSVCLSGLDSLDTYPSLETIQITISSFKWDLTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHFISNSWLMWLIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYERHSLSHFVNLDNLRANNTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQGFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVENMTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIALKGGKIVNNWLKQLIKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFAN

ATCTGTTCTCTAAACGAACTAACTAAA MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AAACCAACCAACTTTCGATCTCTTGTAGTGCGTTGTTCGTTCTMKTF*

AAACCAACCAACTTTCGATCTCTTGTAGTGCGTTGTTCGTTCTMKTF*

ACAAACCAACCAACTTTCGATCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

TGTAGATCTGTTCTCTAAACGAACTTTCATTAATTGACTTCTATTTGTGCTTTTTAGCCTTTCTGCTATTCCTTGTTTTAATTMLIIFWFSLELQDHNETCHA*

AACTTTCGATCTCTTGTAGAGGTACTTGGTAGTTTAGCTGCCACAGTACGTCTACAAGCTGGTAMQQKCLPIQLYYLSVLLL*

ACTTTCGATCTCTTGTAGATGTACTTGGTAGTTTAGCTGCCACAGTACGTCTACAAGCTGGTAMQQKCLPIQLYYLSVLLL*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*
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subgenome ref_leader_end peak_leader_end ref_TRS_start

S 65 65 21552

ORF3a 69 69 25385

E 69 69 26237

M 65 65 26469

ORF6 69 69 27041

ORF7a 69 69 27388

ORF7b 65 0 27644

ORF8 65 65 27884

N 65 64 28256

ORF10 65 0 29530

S 65 65 21552

ORF3a 69 69 25385

E 69 69 26237

M 65 65 26469

ORF6 69 69 27041

ORF7a 69 69 27388

ORF7b 65 0 27644

ORF8 65 65 27884

N 65 64 28256

ORF10 65 0 29530

S 65 65 21552

ORF3a 69 69 25385

E 69 69 26237

M 65 65 26469

ORF6 69 69 27041

ORF7a 69 69 27388

ORF7b 65 0 27644

ORF8 65 0 27884

N 65 64 28256

ORF10 65 0 29530

S 65 65 21552

ORF3a 69 69 25385

E 69 0 26237

M 65 64 26469

ORF6 69 69 27041

ORF7a 69 69 27388

ORF7b 65 0 27644

ORF8 65 65 27884

N 65 64 28256

ORF10 65 0 29530

S 65 65 21552

ORF3a 69 69 25385

S1-Day1

S2-Day2

S3-Day3

S1-Day4

S2-Day5



E 69 69 26237

M 65 64 26469

ORF6 69 0 27041

ORF7a 69 69 27388

ORF7b 65 65 27644

ORF8 65 65 27884

N 65 64 28256

ORF10 65 0 29530

S 65 0 21552

ORF3a 69 0 25385

E 69 69 26237

M 65 0 26469

ORF6 69 69 27041

ORF7a 69 69 27388

ORF7b 65 0 27644

ORF8 65 0 27884

N 65 65 28256

ORF10 65 0 29530

S 65 0 21552

ORF3a 69 0 25385

E 69 0 26237

M 65 0 26469

ORF6 69 69 27041

ORF7a 69 0 27388

ORF7b 65 0 27644

ORF8 65 65 27884

N 65 65 28256

ORF10 65 65 29530

S 65 0 21552

ORF3a 69 0 25385

E 69 0 26237

M 65 65 26469

ORF6 69 0 27041

ORF7a 69 0 27388

ORF7b 65 0 27644

ORF8 65 0 27884

N 65 65 28256

ORF10 65 0 29530

S 65 0 21552

ORF3a 69 69 25385

E 69 69 26237

M 65 65 26469

ORF6 69 69 27041

S2-Day5

S3-Day6

S2-Day8

S3-Day9

S2-Day11



ORF7a 69 0 27388

ORF7b 65 0 27644

ORF8 65 0 27884

N 65 65 28256

ORF10 65 0 29530

S 65 65 21552

ORF3a 69 69 25385

E 69 0 26237

M 65 0 26469

ORF6 69 69 27041

ORF7a 69 0 27388

ORF7b 65 0 27644

ORF8 65 0 27884

N 65 64 28256

ORF10 65 0 29530

S 65 0 21552

ORF3a 69 0 25385

E 69 0 26237

M 65 65 26469

ORF6 69 0 27041

ORF7a 69 0 27388

ORF7b 65 0 27644

ORF8 65 0 27884

N 65 65 28256

ORF10 65 0 29530

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.

S3-Day14

S3-Day12

S2-Day11



peak_TRS_start peak_count peak_normalized_countcluster_count

21552 1697(1696,1320,1319,1382)46.37(46.35,36.07,36.04,37.77)1706(1705,1327,1326,1384)

25385 1339(1279,0,0,18) 36.59(34.95,0.00,0.00,0.49)1343(1283,0,0,18)

26237 512(506,0,0,6) 13.99(13.83,0.00,0.00,0.16)515(508,0,0,6)

26469 3076(3073,2952,2949,2992)84.06(83.98,80.67,80.59,81.76)3181(3178,3041,3038,3062)

27041 3670(3662,3298,3291,3430)100.29(100.07,90.12,89.93,93.73)3704(3696,3332,3325,3448)

27388 42(42,2,2,8) 1.15(1.15,0.05,0.05,0.22)42(42,2,2,8)

0 0 0 0

27884 405(405,0,0,4) 11.07(11.07,0.00,0.00,0.11)406(406,0,0,4)

28255 4861(4853,4796,4788,4238)132.84(132.62,131.06,130.84,115.81)6447(6435,6362,6350,5132)

0 0 0 0

21552 4522(4515,3287,3282,3576)119.84(119.65,87.11,86.98,94.77)4552(4545,3297,3292,3578)

25385 2661(2598,0,0,24) 70.52(68.85,0.00,0.00,0.64)2745(2681,0,0,24)

26237 1630(1612,3,3,18) 43.20(42.72,0.08,0.08,0.48)1632(1614,3,3,18)

26469 679(679,637,637,648) 17.99(17.99,16.88,16.88,17.17)931(929,873,872,864)

27041 6163(6144,5492,5473,5630)163.33(162.83,145.55,145.04,149.20)6229(6209,5550,5531,5670)

27388 56(53,4,1,0) 1.48(1.40,0.11,0.03,0.00)56(53,4,1,0)

0 0 0 0

27884 200(200,0,0,0) 5.30(5.30,0.00,0.00,0.00)200(200,0,0,0)

28255 36388(36328,35987,35933,35988)964.34(962.75,953.71,952.28,953.74)37914(37830,37462,37384,37236)

0 0 0 0

21552 3906(3899,3358,3351,3464)117.57(117.36,101.08,100.87,104.27)3930(3923,3377,3370,3466)

25385 212(212,0,0,4) 6.38(6.38,0.00,0.00,0.12)212(212,0,0,4)

26237 5208(5203,2,2,36) 156.76(156.61,0.06,0.06,1.08)5208(5203,2,2,36)

26469 7037(7027,6807,6798,6874)211.82(211.51,204.89,204.62,206.91)7085(7074,6852,6842,6910)

27041 11089(11078,10731,10720,10710)333.78(333.45,323.01,322.67,322.37)11119(11108,10761,10750,10712)

27388 2(2,0,0,0) 0.06(0.06,0.00,0.00,0.00)2(2,0,0,0)

0 0 0 0

0 0 0 0

28255 27632(27607,27286,27262,27430)831.73(830.98,821.32,820.59,825.65)28304(28266,27942,27905,27924)

0 0 0 0

21552 0(0,0,0,0) 0.00(0.00,0.00,0.00,0.00)0(0,0,0,0)

25385 298(296,0,0,6) 8.78(8.72,0.00,0.00,0.18)298(296,0,0,6)

0 0 0 0

26468 3815(3815,3714,3714,3804)112.37(112.37,109.40,109.40,112.05)6375(6371,6193,6189,6306)

27041 11235(11220,10744,10729,10886)330.93(330.49,316.47,316.03,320.65)11285(11270,10792,10777,10904)

27388 8(8,0,0,0) 0.24(0.24,0.00,0.00,0.00)8(8,0,0,0)

0 0 0 0

27884 116(116,0,0,4) 3.42(3.42,0.00,0.00,0.12)116(116,0,0,4)

28255 32243(32207,31567,31531,31086)949.73(948.67,929.82,928.76,915.65)37100(37053,36346,36299,34702)

0 0 0 0

21552 2(2,2,2,2) 0.07(0.07,0.07,0.07,0.07)2(2,2,2,2)

25385 1086(1077,0,0,20) 38.48(38.16,0.00,0.00,0.71)1089(1080,0,0,20)



26237 862(860,0,0,2) 30.55(30.47,0.00,0.00,0.07)862(860,0,0,2)

26468 5952(5952,5840,5840,5940)210.91(210.91,206.95,206.95,210.49)8897(8897,8702,8702,8812)

0 0 0 0

27388 5(4,1,0,2) 0.18(0.14,0.04,0.00,0.07)5(4,1,0,2)

27644 1(1,0,0,0) 0.04(0.04,0.00,0.00,0.00)1(1,0,0,0)

27884 1(1,0,0,0) 0.04(0.04,0.00,0.00,0.00)1(1,0,0,0)

28255 51775(51734,51281,51241,51458)1834.69(1833.24,1817.19,1815.77,1823.46)55251(55188,54723,54663,54538)

0 0 0 0

0 0 0 0

0 0 0 0

26237 1(0,0,0,0) 0.03(0.00,0.00,0.00,0.00)1(0,0,0,0)

0 0 0 0

27041 2(2,2,2,2) 0.07(0.07,0.07,0.07,0.07)2(2,2,2,2)

27388 4(4,0,0,2) 0.14(0.14,0.00,0.00,0.07)4(4,0,0,2)

0 0 0 0

0 0 0 0

28256 9(4,9,4,4) 0.31(0.14,0.31,0.14,0.14)9(4,9,4,4)

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

27041 2(2,2,2,2) 0.12(0.12,0.12,0.12,0.12)2(2,2,2,2)

0 0 0 0

0 0 0 0

27884 117(111,0,0,0) 7.29(6.92,0.00,0.00,0.00)117(111,0,0,0)

28256 2(0,2,0,0) 0.12(0.00,0.12,0.00,0.00)2(0,2,0,0)

29530 1(0,0,0,0) 0.06(0.00,0.00,0.00,0.00)1(0,0,0,0)

0 0 0 0

0 0 0 0

0 0 0 0

26469 1789(1787,1780,1778,1754)138.15(137.99,137.45,137.30,135.45)1798(1796,1789,1787,1762)

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

28256 6(2,6,2,2) 0.46(0.15,0.46,0.15,0.15)6(2,6,2,2)

0 0 0 0

0 0 0 0

25385 2(0,0,0,0) 0.12(0.00,0.00,0.00,0.00)2(0,0,0,0)

26237 1(1,0,0,0) 0.06(0.06,0.00,0.00,0.00)1(1,0,0,0)

26469 4(4,4,4,4) 0.23(0.23,0.23,0.23,0.23)4(4,4,4,4)

27041 2(2,2,2,0) 0.12(0.12,0.12,0.12,0.00)2(2,2,2,0)



0 0 0 0

0 0 0 0

0 0 0 0

28256 16(16,16,16,16) 0.92(0.92,0.92,0.92,0.92)16(16,16,16,16)

0 0 0 0

21552 21437(21418,21323,21304,20754)1258.82(1257.70,1252.12,1251.01,1218.71)21544(21524,21420,21400,20762)

25385 1(0,0,0,0) 0.06(0.00,0.00,0.00,0.00)1(0,0,0,0)

0 0 0 0

0 0 0 0

27041 78468(78373,77971,77877,77430)4607.78(4602.20,4578.59,4573.07,4546.82)78719(78623,78221,78126,77436)

0 0 0 0

0 0 0 0

0 0 0 0

28255 299498(299228,298519,298261,297462)17587.04(17571.19,17529.56,17514.41,17467.49)305621(305289,304567,304248,301840)

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

26469 4(4,4,4,2) 0.39(0.39,0.39,0.39,0.20)4(4,4,4,2)

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

28256 2(2,2,2,2) 0.20(0.20,0.20,0.20,0.20)2(2,2,2,2)

0 0 0 0

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.



cluster_normalized_count

46.62(46.59,36.26,36.24,37.82)

36.70(35.06,0.00,0.00,0.49)

14.07(13.88,0.00,0.00,0.16)

86.93(86.85,83.10,83.02,83.68)

101.22(101.00,91.05,90.86,94.22)

1.15(1.15,0.05,0.05,0.22)

0

11.09(11.09,0.00,0.00,0.11)

176.18(175.85,173.85,173.53,140.24)

0

120.64(120.45,87.38,87.24,94.82)

72.75(71.05,0.00,0.00,0.64)

43.25(42.77,0.08,0.08,0.48)

24.67(24.62,23.14,23.11,22.90)

165.08(164.55,147.08,146.58,150.26)

1.48(1.40,0.11,0.03,0.00)

0

5.30(5.30,0.00,0.00,0.00)

1004.78(1002.55,992.80,990.74,986.81)

0

118.29(118.08,101.65,101.44,104.33)

6.38(6.38,0.00,0.00,0.12)

156.76(156.61,0.06,0.06,1.08)

213.26(212.93,206.25,205.95,207.99)

334.68(334.35,323.91,323.58,322.43)

0.06(0.06,0.00,0.00,0.00)

0

0

851.96(850.81,841.06,839.95,840.52)

0

0.00(0.00,0.00,0.00,0.00)

8.78(8.72,0.00,0.00,0.18)

0

187.78(187.66,182.42,182.30,185.75)

332.41(331.96,317.88,317.44,321.18)

0.24(0.24,0.00,0.00,0.00)

0

3.42(3.42,0.00,0.00,0.12)

1092.80(1091.42,1070.59,1069.21,1022.17)

0

0.07(0.07,0.07,0.07,0.07)

38.59(38.27,0.00,0.00,0.71)



30.55(30.47,0.00,0.00,0.07)

315.27(315.27,308.36,308.36,312.26)

0

0.18(0.14,0.04,0.00,0.07)

0.04(0.04,0.00,0.00,0.00)

0.04(0.04,0.00,0.00,0.00)

1957.87(1955.63,1939.16,1937.03,1932.60)

0

0

0

0.03(0.00,0.00,0.00,0.00)

0

0.07(0.07,0.07,0.07,0.07)

0.14(0.14,0.00,0.00,0.07)

0

0

0.31(0.14,0.31,0.14,0.14)

0

0

0

0

0

0.12(0.12,0.12,0.12,0.12)

0

0

7.29(6.92,0.00,0.00,0.00)

0.12(0.00,0.12,0.00,0.00)

0.06(0.00,0.00,0.00,0.00)

0

0

0

138.84(138.69,138.15,137.99,136.06)

0

0

0

0

0.46(0.15,0.46,0.15,0.15)

0

0

0.12(0.00,0.00,0.00,0.00)

0.06(0.06,0.00,0.00,0.00)

0.23(0.23,0.23,0.23,0.23)

0.12(0.12,0.12,0.12,0.00)



0

0

0

0.92(0.92,0.92,0.92,0.92)

0

1265.10(1263.93,1257.82,1256.65,1219.18)

0.06(0.00,0.00,0.00,0.00)

0

0

4622.52(4616.88,4593.27,4587.69,4547.18)

0

0

0

17946.60(17927.10,17884.71,17865.97,17724.57)

0

0

0

0

0.39(0.39,0.39,0.39,0.20)

0

0

0

0

0.20(0.20,0.20,0.20,0.20)

0

Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.







Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.







“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.



subgenome ref_leader_endpeak_leader_endref_TRS_startpeak_TRS_start

S 65 0 21552 0

ORF3a 69 69 25385 25385

E 69 0 26237 0

M 65 65 26469 26469

ORF6 69 0 27041 0

ORF7a 69 0 27388 0

ORF7b 65 0 27644 0

ORF8 65 65 27884 27884

N 65 65 28256 28256

ORF10 65 0 29530 0

S 65 65 21552 21552

ORF3a 69 69 25385 25385

E 69 69 26237 26237

M 65 65 26469 26469

ORF6 69 69 27041 27041

ORF7a 69 69 27388 27388

ORF7b 65 65 27644 27644

ORF8 65 65 27884 27884

N 65 64 28256 28255

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 69 25385 25385

E 69 0 26237 0

M 65 65 26469 26469

ORF6 69 0 27041 0

ORF7a 69 69 27388 27388

ORF7b 65 0 27644 0

ORF8 65 65 27884 27884

N 65 64 28256 28255

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 69 25385 25385

E 69 69 26237 26237

M 65 65 26469 26469

ORF6 69 0 27041 0

ORF7a 69 69 27388 27388

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 64 28256 28255

ORF10 65 0 29530 0

S 65 65 21552 21552

ORF3a 69 69 25385 25385

S1-Day1

S2-Day2

S3-Day3

S1-Day4

S2-Day5



E 69 69 26237 26237

M 65 64 26469 26468

ORF6 69 69 27041 27041

ORF7a 69 69 27388 27388

ORF7b 65 65 27644 27644

ORF8 65 65 27884 27884

N 65 64 28256 28255

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 69 25385 25385

E 69 69 26237 26237

M 65 65 26469 26469

ORF6 69 69 27041 27041

ORF7a 69 69 27388 27388

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 64 28256 28255

ORF10 65 0 29530 0

S 65 65 21552 21552

ORF3a 69 69 25385 25385

E 69 69 26237 26237

M 65 64 26469 26468

ORF6 69 69 27041 27041

ORF7a 69 69 27388 27388

ORF7b 65 0 27644 0

ORF8 65 65 27884 27884

N 65 64 28256 28255

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 69 25385 25385

E 69 0 26237 0

M 65 0 26469 0

ORF6 69 0 27041 0

ORF7a 69 0 27388 0

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 65 28256 28256

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 0 25385 0

E 69 0 26237 0

M 65 0 26469 0

ORF6 69 0 27041 0

S2-Day8

S3-Day9

S2-Day11

S3-Day6

S2-Day5



ORF7a 69 0 27388 0

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 65 28256 28256

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 0 25385 0

E 69 0 26237 0

M 65 0 26469 0

ORF6 69 0 27041 0

ORF7a 69 0 27388 0

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 65 28256 28256

ORF10 65 0 29530 0

S 65 0 21552 0

ORF3a 69 0 25385 0

E 69 0 26237 0

M 65 0 26469 0

ORF6 69 69 27041 27041

ORF7a 69 0 27388 0

ORF7b 65 0 27644 0

ORF8 65 0 27884 0

N 65 65 28256 28256

ORF10 65 0 29530 0

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is17428684, 35949645, 26863662, 28725840, 36710848, 25324959, 30161120, 22185877, 15869342, 12758257, 18881995 and 15093231, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.

S2-Day11

S3-Day12

S3-Day18



peak_count peak_normalized_countcluster_countcluster_normalized_count

0 0 0 0

56(56,0,0,2) 3.21(3.21,0.00,0.00,0.11)56(56,0,0,2) 3.21(3.21,0.00,0.00,0.11)

0 0 0 0

1027(1026,1010,1009,996)58.93(58.87,57.95,57.89,57.15)1078(1077,1061,1060,1044)61.85(61.79,60.88,60.82,59.90)

0 0 0 0

0 0 0 0

0 0 0 0

86(85,0,0,0) 4.93(4.88,0.00,0.00,0.00)86(85,0,0,0) 4.93(4.88,0.00,0.00,0.00)

19(14,19,14,14)1.09(0.80,1.09,0.80,0.80)19(14,19,14,14)1.09(0.80,1.09,0.80,0.80)

0 0 0 0

8162(8096,6678,6646,7104)227.04(225.20,185.76,184.87,197.61)8232(8166,6729,6697,7108)228.99(227.15,187.18,186.29,197.72)

3285(3192,0,0,94)91.38(88.79,0.00,0.00,2.61)3322(3216,0,0,96)92.41(89.46,0.00,0.00,2.67)

4011(3981,3,3,50)111.57(110.74,0.08,0.08,1.39)4011(3981,3,3,50)111.57(110.74,0.08,0.08,1.39)

3865(3864,3706,3706,3772)107.51(107.48,103.09,103.09,104.92)3999(3992,3827,3822,3868)111.24(111.04,106.45,106.32,107.59)

5071(5054,4734,4720,4770)141.06(140.59,131.68,131.29,132.69)5116(5099,4779,4765,4792)142.31(141.84,132.94,132.55,133.30)

42(35,18,12,14)1.17(0.97,0.50,0.33,0.39)43(36,18,12,14)1.20(1.00,0.50,0.33,0.39)

2(2,0,0,0) 0.06(0.06,0.00,0.00,0.00)2(2,0,0,0) 0.06(0.06,0.00,0.00,0.00)

105(105,0,0,0)2.92(2.92,0.00,0.00,0.00)106(105,0,0,0)2.95(2.92,0.00,0.00,0.00)

15018(14971,14756,14710,12360)417.75(416.44,410.46,409.18,343.81)23046(22968,22657,22581,17412)641.06(638.89,630.24,628.13,484.34)

0 0 0 0

0 0 0 0

1449(1443,0,0,6)53.94(53.72,0.00,0.00,0.22)1459(1452,0,0,6)54.31(54.05,0.00,0.00,0.22)

0 0 0 0

3151(3147,3114,3111,3094)117.30(117.15,115.92,115.81,115.17)3151(3147,3114,3111,3094)117.30(117.15,115.92,115.81,115.17)

0 0 0 0

26(26,4,4,18) 0.97(0.97,0.15,0.15,0.67)26(26,4,4,18) 0.97(0.97,0.15,0.15,0.67)

0 0 0 0

3(3,0,0,0) 0.11(0.11,0.00,0.00,0.00)3(3,0,0,0) 0.11(0.11,0.00,0.00,0.00)

8355(8346,8297,8288,8298)311.01(310.68,308.86,308.52,308.89)12284(12268,12184,12169,11954)457.27(456.68,453.55,452.99,444.99)

0 0 0 0

0 0 0 0

1273(1266,0,0,24)44.32(44.07,0.00,0.00,0.84)1275(1268,0,0,24)44.39(44.14,0.00,0.00,0.84)

2274(2273,0,0,20)79.16(79.13,0.00,0.00,0.70)2274(2273,0,0,20)79.16(79.13,0.00,0.00,0.70)

2032(2030,2008,2006,1976)70.74(70.67,69.90,69.83,68.79)2123(2121,2099,2097,2060)73.91(73.84,73.07,73.00,71.71)

0 0 0 0

11(11,0,0,6) 0.38(0.38,0.00,0.00,0.21)11(11,0,0,6) 0.38(0.38,0.00,0.00,0.21)

0 0 0 0

0 0 0 0

3165(3161,3114,3110,3144)110.18(110.04,108.40,108.26,109.45)3375(3370,3320,3315,3324)117.49(117.32,115.58,115.40,115.71)

0 0 0 0

6105(6088,5110,5095,5366)166.30(165.84,139.20,138.79,146.17)6142(6125,5136,5121,5368)167.31(166.84,139.90,139.50,146.22)

1744(1696,0,0,34)47.51(46.20,0.00,0.00,0.93)1748(1700,0,0,34)47.62(46.31,0.00,0.00,0.93)



8721(8670,12,12,48)237.56(236.17,0.33,0.33,1.31)8724(8673,12,12,48)237.64(236.25,0.33,0.33,1.31)

46115(46098,44803,44789,45952)1256.17(1255.71,1220.43,1220.05,1251.73)48146(48125,46768,46751,47748)1311.49(1310.92,1273.96,1273.49,1300.65)

11818(11791,11159,11135,11152)321.92(321.19,303.97,303.32,303.78)11881(11854,11221,11197,11180)323.64(322.90,305.66,305.01,304.54)

26(26,0,0,8) 0.71(0.71,0.00,0.00,0.22)26(26,0,0,8) 0.71(0.71,0.00,0.00,0.22)

2(2,0,0,0) 0.05(0.05,0.00,0.00,0.00)2(2,0,0,0) 0.05(0.05,0.00,0.00,0.00)

182(182,0,0,6)4.96(4.96,0.00,0.00,0.16)182(182,0,0,6)4.96(4.96,0.00,0.00,0.16)

69092(69015,68197,68124,68518)1882.06(1879.96,1857.68,1855.69,1866.42)72672(72565,71710,71608,71560)1979.58(1976.66,1953.37,1950.60,1949.29)

0 0 0 0

0 0 0 0

699(694,0,0,10)27.60(27.40,0.00,0.00,0.39)699(694,0,0,10)27.60(27.40,0.00,0.00,0.39)

3(0,0,0,0) 0.12(0.00,0.00,0.00,0.00)3(0,0,0,0) 0.12(0.00,0.00,0.00,0.00)

224(224,217,217,216)8.85(8.85,8.57,8.57,8.53)247(247,238,238,236)9.75(9.75,9.40,9.40,9.32)

5721(5707,5497,5484,5540)225.90(225.35,217.06,216.55,218.76)5755(5741,5530,5517,5548)227.25(226.69,218.36,217.85,219.07)

13(13,0,0,2) 0.51(0.51,0.00,0.00,0.08)13(13,0,0,2) 0.51(0.51,0.00,0.00,0.08)

0 0 0 0

0 0 0 0

24203(24191,23820,23809,24040)955.70(955.22,940.57,940.14,949.26)25172(25151,24778,24758,24838)993.96(993.13,978.40,977.61,980.77)

0 0 0 0

4842(4837,4070,4067,4114)160.54(160.37,134.94,134.84,136.40)4874(4869,4090,4087,4114)161.60(161.43,135.61,135.51,136.40)

2078(2045,0,0,68)68.90(67.80,0.00,0.00,2.25)2099(2063,0,0,70)69.59(68.40,0.00,0.00,2.32)

1978(1976,0,0,4)65.58(65.51,0.00,0.00,0.13)1978(1976,0,0,4)65.58(65.51,0.00,0.00,0.13)

16006(15989,15576,15560,15948)530.68(530.12,516.43,515.90,528.76)17328(17307,16842,16822,17168)574.51(573.82,558.40,557.74,569.21)

4757(4726,4489,4459,4514)157.72(156.69,148.83,147.84,149.66)4784(4753,4515,4485,4520)158.61(157.59,149.70,148.70,149.86)

551(49,506,7,18)18.27(1.62,16.78,0.23,0.60)559(54,514,12,24)18.53(1.79,17.04,0.40,0.80)

0 0 0 0

239(238,0,0,0)7.92(7.89,0.00,0.00,0.00)245(244,0,0,0)8.12(8.09,0.00,0.00,0.00)

64064(63940,63138,63017,63636)2124.06(2119.95,2093.36,2089.35,2109.87)65600(65458,64625,64488,64782)2174.99(2170.28,2142.66,2138.12,2147.86)

0 0 0 0

0 0 0 0

2(0,0,0,0) 0.09(0.00,0.00,0.00,0.00)2(0,0,0,0) 0.09(0.00,0.00,0.00,0.00)

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

7(2,7,2,2) 0.32(0.09,0.32,0.09,0.09)7(2,7,2,2) 0.32(0.09,0.32,0.09,0.09)

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0



0 0 0 0

0 0 0 0

0 0 0 0

2(2,2,2,2) 0.13(0.13,0.13,0.13,0.13)2(2,2,2,2) 0.13(0.13,0.13,0.13,0.13)

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

18(2,18,2,2) 1.41(0.16,1.41,0.16,0.16)18(2,18,2,2) 1.41(0.16,1.41,0.16,0.16)

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

2(2,2,2,2) 0.13(0.13,0.13,0.13,0.13)2(2,2,2,2) 0.13(0.13,0.13,0.13,0.13)

0 0 0 0

0 0 0 0

0 0 0 0

2(2,2,2,2) 0.13(0.13,0.13,0.13,0.13)2(2,2,2,2) 0.13(0.13,0.13,0.13,0.13)

0 0 0 0

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is17428684, 35949645, 26863662, 28725840, 36710848, 25324959, 30161120, 22185877, 15869342, 12758257, 18881995 and 15093231, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.







Total number of read mapped on reference genome is17428684, 35949645, 26863662, 28725840, 36710848, 25324959, 30161120, 22185877, 15869342, 12758257, 18881995 and 15093231, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.







Total number of read mapped on reference genome is17428684, 35949645, 26863662, 28725840, 36710848, 25324959, 30161120, 22185877, 15869342, 12758257, 18881995 and 15093231, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.







“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.



subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

E 69 26237 yes 26245

M 65 26469 yes 26523

ORF6 69 27041 yes 27202

ORF7a 69 27388 yes 27394

ORF8 65 27884 yes 27894

N 64 28255 yes 28274

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

E 69 26237 yes 26245

M 65 26469 yes 26523

ORF6 69 27041 yes 27202

ORF7a 69 27388 yes 27394

ORF8 65 27884 yes 27894

N 64 28255 yes 28274

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

E 69 26237 yes 26245

M 65 26469 yes 26523

ORF6 69 27041 yes 27202

ORF7a 69 27388 yes 27394

N 64 28255 yes 28274

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

M 64 26468 yes 26523

ORF6 69 27041 yes 27202

ORF7a 69 27388 yes 27394

ORF8 65 27884 yes 27894

N 64 28255 yes 28274

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

E 69 26237 yes 26245

M 64 26468 yes 26523

ORF7a 69 27388 yes 27394

ORF7b 65 27644 no 27756

ORF8 65 27884 yes 27894

N 64 28255 yes 28274

E 69 26237 yes 26245

ORF6 69 27041 yes 27202

ORF7a 69 27388 yes 27394

N 65 28256 yes 28274

S1-Day1

S2-Day2

S3-Day3

S1-Day4

S2-Day5

S3-Day6



ORF6 69 27041 yes 27202

ORF8 65 27884 yes 27894

N 65 28256 yes 28274

ORF10 65 29530 no 29538

M 65 26469 yes 26523

N 65 28256 yes 28274

ORF3a 69 25385 yes 25393

E 69 26237 yes 26245

M 65 26469 yes 26523

ORF6 69 27041 yes 27202

N 65 28256 yes 28274

S 65 21552 yes 21563

ORF3a 69 25385 yes 25393

ORF6 69 27041 yes 27202

N 64 28255 yes 28274

M 65 26469 yes 26523

N 65 28256 yes 28274

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.

S3-Day14

S2-Day8

S3-Day9

S2-Day11

S3-Day12



The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.



20_leader_seq TRS_seq first_orf_aa

ATCTCTTGTAGATCTGTTCT CTAAACGAACA MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTTGTAGATCTGTTCTCTAA ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

ATCTCTTGTAGATCTGTTCT CTAAACGAAC MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

GATCTCTTGTAGATCTGTTC TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACA MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTTGTAGATCTGTTCTCTAA ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

ATCTCTTGTAGATCTGTTCT CTAAACGAAC MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

GATCTCTTGTAGATCTGTTC TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACA MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTTGTAGATCTGTTCTCTAA ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

GATCTCTTGTAGATCTGTTC TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACA MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

GATCTCTTGTAGATCTGTTC TCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

ATCTCTTGTAGATCTGTTCT CTAAACGAAC MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

GATCTCTTGTAGATCTGTTC TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACA MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTTGTAGATCTGTTCTCTAA ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

GATCTCTTGTAGATCTGTTC TCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

ATCTCTTGTAGATCTGTTCT CTAAACTGTTCATCAGACAAGAGGAAGTTCAAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTGTTTATAACACTTTGCTTCACACTCAAAAGAAAGACAGAMIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

ATCTCTTGTAGATCTGTTCT CTAAACGAAC MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

GATCTCTTGTAGATCTGTTC TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTTGTAGATCTGTTCTCTAA ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

CTTGTAGATCTGTTCTCTAA ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*



CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

ATCTCTTGTAGATCTGTTCT CTAAACGAAC MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACTC MQTTQGRWAI*

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTTGTAGATCTGTTCTCTAA ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACA MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

CTTGTAGATCTGTTCTCTAA ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTTGTAGATCTGTTCTCTAA ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

GATCTCTTGTAGATCTGTTC TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ATCTCTTGTAGATCTGTTCT CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ATCTCTTGTAGATCTGTTCT CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.



The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.



MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL
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“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.



Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.
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“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.



Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.
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subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion 20_leader_seq

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF7b 65 27644 no 27756 ATCTCTTGTAGATCTGTTCT

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 64 26468 yes 26523 GATCTCTTGTAGATCTGTTC

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF7b 65 27644 no 27756 ATCTCTTGTAGATCTGTTCT

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 64 26468 yes 26523 GATCTCTTGTAGATCTGTTC
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ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 64 28255 yes 28274 GATCTCTTGTAGATCTGTTC

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S2-Day11 N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S3-Day12 N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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TRS_seq first_orf_aa

ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTAAACGAACMKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

CTAAACTGTTCATCAGACAAGAGGAAGTTCAAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTGTTTATAACACTTTGCTTCACACTCAAAAGAAAGACAGAMIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

CTAAACGAACMKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

CTAAACGAACMKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

TCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

CTAAACTGTTCATCAGACAAGAGGAAGTTCAAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTGTTTATAACACTTTGCTTCACACTCAAAAGAAAGACAGAMIELSLIDFYLCFLAFLLFLVLIMLIIFWFSLELQDHNETCHA*

CTAAACGAACMKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

CTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTAAACGAACAMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

ACGAACTT MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

TCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*



ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

ACGAAC MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

CTAAACGAACMKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

TCTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ACGAACTT MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.



MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MKFLVFLGIITTVAAFHQECSLQSCTQHQPYVVDDPCPIHFYSKWYIRVGARKSAPLIELCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVLDFI*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTYEGNSPFHPLADNKFALTCFSTQFAFACPDGVKHVYQLRARSVSPKLFIRQEEVQELYSPIFLIVAAIVFITLCFTLKRKTE*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFGWLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLEAPFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPYNSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQLSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL*

MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV*
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“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL





MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL





MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANL



subgenome leader_end TRS_start nb_count

1 63 5785 545(544,514,513,522)

2 63 10978 116(116,0,0,4)

3 46 26422 60(60,59,59,54)

4 65 10636 29(29,24,24,24)

5 67 3362 75(75,72,72,72)

6 67 22404 55(55,0,0,0)

7 67 22503 227(225,1,1,4)

8 68 4580 308(308,276,276,288)

9 69 13619 164(164,154,154,154)

10 47 26421 22(22,22,22,22)

11 71 10926 12(12,0,0,2)

12 73 3372 127(127,124,124,126)

13 74 21058 331(330,325,324,324)

14 74 23112 26(26,0,0,2)

15 48 26443 123(123,122,122,122)

16 48 28184 17(17,0,0,0)

1 58 13666 29(29,0,0,0)

2 58 26917 27(27,0,0,0)

3 62 3808 12(12,0,0,0)

4 63 3924 41(41,0,0,0)

5 63 20583 19(19,0,0,0)

6 63 23922 64(50,14,0,0)

7 46 26422 40(40,39,39,38)

8 67 3362 80(80,78,78,76)

9 67 22404 74(74,0,0,2)

10 67 22490 148(148,0,0,4)

11 67 26866 234(228,0,0,8)

12 68 5789 54(54,54,54,54)

13 68 14223 34(33,24,24,22)

14 69 3816 85(85,0,0,2)

15 69 11356 139(139,68,68,70)

16 69 13619 77(76,72,71,74)

17 69 19112 473(468,468,463,460)

18 69 19571 22(21,0,0,0)

19 69 21305 16(16,0,0,0)

20 69 22382 50(50,0,0,2)

21 47 26421 20(20,19,19,18)

22 71 5708 107(64,43,0,4)

23 74 21058 31(31,30,30,30)

24 74 25858 131(131,122,122,124)

25 48 26443 77(77,76,76,74)

26 48 28184 16(16,0,0,0)

S1-Day1

S2-Day2



1 48 26443 12(12,12,12,12)

2 53 17675 21(19,0,0,0)

1 63 5785 23(23,23,23,22)

2 68 5789 1967(1964,1954,1951,1926)

3 75 28265 56(50,56,50,48)

4 48 28184 17(17,0,0,0)

S2-Day5 1 48 28184 12(12,0,0,0)

S3-Day6

S2-Day8

S3-Day9

1 51 27203 26(21,0,0,2)

2 58 29871 56(7,0,0,0)

1 76 28267 18(17,17,16,0)

2 48 28184 35(35,0,0,0)

S3-Day14

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.

S3-Day12

S3-Day3

S1-Day4

S2-Day11



normalized_count

14.89(14.87,14.05,14.02,14.26)

3.17(3.17,0.00,0.00,0.11)

1.64(1.64,1.61,1.61,1.48)

0.79(0.79,0.66,0.66,0.66)

2.05(2.05,1.97,1.97,1.97)

1.50(1.50,0.00,0.00,0.00)

6.20(6.15,0.03,0.03,0.11)

8.42(8.42,7.54,7.54,7.87)

4.48(4.48,4.21,4.21,4.21)

0.60(0.60,0.60,0.60,0.60)

0.33(0.33,0.00,0.00,0.05)

3.47(3.47,3.39,3.39,3.44)

9.05(9.02,8.88,8.85,8.85)

0.71(0.71,0.00,0.00,0.05)

3.36(3.36,3.33,3.33,3.33)

0.46(0.46,0.00,0.00,0.00)

0.77(0.77,0.00,0.00,0.00)

0.72(0.72,0.00,0.00,0.00)

0.32(0.32,0.00,0.00,0.00)

1.09(1.09,0.00,0.00,0.00)

0.50(0.50,0.00,0.00,0.00)

1.70(1.33,0.37,0.00,0.00)

1.06(1.06,1.03,1.03,1.01)

2.12(2.12,2.07,2.07,2.01)

1.96(1.96,0.00,0.00,0.05)

3.92(3.92,0.00,0.00,0.11)

6.20(6.04,0.00,0.00,0.21)

1.43(1.43,1.43,1.43,1.43)

0.90(0.87,0.64,0.64,0.58)

2.25(2.25,0.00,0.00,0.05)

3.68(3.68,1.80,1.80,1.86)

2.04(2.01,1.91,1.88,1.96)

12.54(12.40,12.40,12.27,12.19)

0.58(0.56,0.00,0.00,0.00)

0.42(0.42,0.00,0.00,0.00)

1.33(1.33,0.00,0.00,0.05)

0.53(0.53,0.50,0.50,0.48)

2.84(1.70,1.14,0.00,0.11)

0.82(0.82,0.80,0.80,0.80)

3.47(3.47,3.23,3.23,3.29)

2.04(2.04,2.01,2.01,1.96)

0.42(0.42,0.00,0.00,0.00)



0.36(0.36,0.36,0.36,0.36)

0.63(0.57,0.00,0.00,0.00)

0.68(0.68,0.68,0.68,0.65)

57.94(57.85,57.56,57.47,56.73)

1.65(1.47,1.65,1.47,1.41)

0.50(0.50,0.00,0.00,0.00)

0.43(0.43,0.00,0.00,0.00)

1.50(1.21,0.00,0.00,0.12)

3.23(0.40,0.00,0.00,0.00)

1.06(1.00,1.00,0.94,0.00)

2.06(2.06,0.00,0.00,0.00)

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.





Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.





Total number of read mapped on reference genome is 36593897, 37733596, 33222295, 33949503, 28220017, 28624584, 16048939, 12949851, 17312079, 17029467, 20512435 and 10143083, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.



subgenome leader_end TRS_start nb_count normalized_count

S1-Day1

1 46 26422 69(69,69,69,64)1.92(1.92,1.92,1.92,1.78)

2 66 13865 21(21,0,0,0) 0.58(0.58,0.00,0.00,0.00)

3 68 2689 87(74,83,70,66)2.42(2.06,2.31,1.95,1.84)

4 70 14372 44(44,0,0,0) 1.22(1.22,0.00,0.00,0.00)

5 71 27762 13(13,10,10,10)0.36(0.36,0.28,0.28,0.28)

6 74 21058 664(659,660,655,656)18.47(18.33,18.36,18.22,18.25)

7 75 26486 489(489,482,482,480)13.60(13.60,13.41,13.41,13.35)

8 47 26421 40(40,37,37,38)1.11(1.11,1.03,1.03,1.06)

9 75 28265 619(616,610,607,592)17.22(17.14,16.97,16.88,16.47)

10 48 26443 138(138,137,137,134)3.84(3.84,3.81,3.81,3.73)

11 48 28184 12(12,0,0,0) 0.33(0.33,0.00,0.00,0.00)

1 54 11373 41(37,0,0,0) 1.53(1.38,0.00,0.00,0.00)

2 58 13668 214(214,0,0,0)7.97(7.97,0.00,0.00,0.00)

S1-Day4

1 46 26422 46(46,46,46,46)1.25(1.25,1.25,1.25,1.25)

2 64 22501 363(362,2,2,6)9.89(9.86,0.05,0.05,0.16)

3 47 26421 30(30,30,30,30)0.82(0.82,0.82,0.82,0.82)

4 67 22503 428(428,0,0,2)11.66(11.66,0.00,0.00,0.05)

5 69 13425 486(449,2,0,30)13.24(12.23,0.05,0.00,0.82)

6 69 19112 7376(7374,7348,7346,7120)200.92(200.87,200.16,200.10,193.95)

7 74 21058 1414(1413,1404,1403,1394)38.52(38.49,38.24,38.22,37.97)

8 76 28267 21(21,19,19,8)0.57(0.57,0.52,0.52,0.22)

9 48 26443 138(138,138,138,136)3.76(3.76,3.76,3.76,3.70)

10 48 28184 15(15,0,0,0) 0.41(0.41,0.00,0.00,0.00)

11 49 19103 28(28,28,28,28)0.76(0.76,0.76,0.76,0.76)

1 65 10133 380(380,379,379,368)15.00(15.00,14.97,14.97,14.53)

2 69 13619 279(279,268,268,258)11.02(11.02,10.58,10.58,10.19)

1 65 5807 2104(2104,2097,2097,2068)69.76(69.76,69.53,69.53,68.57)

2 48 26443 16(16,16,16,16)0.53(0.53,0.53,0.53,0.53)

3 70 2794 28(28,26,26,28)0.93(0.93,0.86,0.86,0.93)

4 48 28184 20(20,0,0,2) 0.66(0.66,0.00,0.00,0.07)

5 74 28998 28(2,0,0,0) 0.93(0.07,0.00,0.00,0.00)

S3-Day9

1 58 29871 38(2,0,0,0) 2.39(0.13,0.00,0.00,0.00)

2 71 27762 90(90,90,90,86)5.67(5.67,5.67,5.67,5.42)

S3-Day12

S3-Day18

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is17428684, 35949645, 26863662, 28725840, 36710848, 25324959, 30161120, 22185877, 15869342, 12758257, 18881995 and 15093231, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.

S2-Day11

S2-Day2

S3-Day3

S2-Day5

S3-Day6

S2-Day8



18.47(18.33,18.36,18.22,18.25)

13.60(13.60,13.41,13.41,13.35)

17.22(17.14,16.97,16.88,16.47)

11.66(11.66,0.00,0.00,0.05)

13.24(12.23,0.05,0.00,0.82)

200.92(200.87,200.16,200.10,193.95)

38.52(38.49,38.24,38.22,37.97)

15.00(15.00,14.97,14.97,14.53)

11.02(11.02,10.58,10.58,10.19)

69.76(69.76,69.53,69.53,68.57)

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is17428684, 35949645, 26863662, 28725840, 36710848, 25324959, 30161120, 22185877, 15869342, 12758257, 18881995 and 15093231, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.



Total number of read mapped on reference genome is17428684, 35949645, 26863662, 28725840, 36710848, 25324959, 30161120, 22185877, 15869342, 12758257, 18881995 and 15093231, excluding the mapped reads unpaired, not primary alignment and supplementary alignment.



subgenome leader_end TRS_start ACGAAC ATG_postion known_ATG

1 63 5785 no 5859 -

2 63 10978 no 11062 -

3 46 26422 yes 26523 M

4 65 10636 no 10662 -

5 67 3362 no 3375 -

6 67 22404 no 22407 -

7 67 22503 no 22614 -

8 68 4580 no 4590 -

9 69 13619 no 13625 -

10 47 26421 yes 26523 M

11 71 10926 no 10938 -

12 73 3372 no 3375 -

13 74 21058 no 21071 -

14 74 23112 no 23118 -

15 48 26443 yes 26523 M

16 48 28184 no 28207 -

1 58 13666 no 13685 -

2 58 26917 yes 27202 ORF6

3 62 3808 no 3813 -

4 63 3924 no 3948 -

5 63 20583 no 20608 -

6 63 23922 no 24051 -

7 46 26422 yes 26523 M

8 67 3362 no 3375 -

9 67 22404 no 22407 -

10 67 22490 no 22614 -

11 67 26866 no 26896 -

12 68 5789 no 5859 -

13 68 14223 no 14258 -

14 69 3816 no 3842 -

15 69 11356 no 11367 -

16 69 13619 no 13625 -

17 69 19112 no 19148 -

18 69 19571 no 19631 -

19 69 21305 no 21317 -

20 69 22382 no 22401 -

21 47 26421 yes 26523 M

22 71 5708 no 5718 -

23 74 21058 no 21071 -

24 74 25858 no 25910 -

25 48 26443 yes 26523 M

26 48 28184 no 28207 -

S1-Day1

S2-Day2



1 48 26443 yes 26523 M

2 53 17675 no 17681 -

1 63 5785 no 5859 -

2 68 5789 no 5859 -

3 75 28265 no 28274 N

4 48 28184 no 28207 -

S2-Day5 1 48 28184 no 28207 -

S3-Day6

S2-Day8

S3-Day9

1 51 27203 no 27256 -

2 58 29871 no 29868 -

1 76 28267 no 28274 N

2 48 28184 no 28207 -

S3-Day14

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.

S3-Day3

S1-Day4

S2-Day11

S3-Day12



20_leader_seqTRS_seq first_orf_aa

CGATCTCTTGTAGATCTGTTTTCTAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

CGATCTCTTGTAGATCTGTTAGTGAAAAGAACAATCAAGGGTACACACCACTGGTTGTTACTCACAATTTTGACTTCACTTTTAGTTTTAGTCCAGAGTACTCAMVFVLFFV*

ACAAACCAACCAACTTTCGATCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

ATCTCTTGTAGATCTGTTCTTGGTACGGACACAACTATTACAGTTAMF*

CTCTTGTAGATCTGTTCTCTAAACTTACTGACAMYTLKMQTLWKKLKR*

CTCTTGTAGATCTGTTCTCTAAA MEPLQML*

CTCTTGTAGATCTGTTCTCTAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

TCTTGTAGATCTGTTCTCTAAACGATCTAAMKLLLQCHLAM*

CTTGTAGATCTGTTCTCTAAACGAAG MTI*

CAAACCAACCAACTTTCGATCTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

TGTAGATCTGTTCTCTAAACTTACACCTTTTGMLLDNAQVLLSKVQ*

TAGATCTGTTCTCTAAACGAACA MYTLKMQTLWKKLKR*

AGATCTGTTCTCTAAACGAACCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

AGATCTGTTCTCTAAACGAATTCTAC MHQQLFVDLKSLLIWLKTNVSISTSMV*

AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AAACCAACCAACTTTCGATCTCTTGTAGTGCGTTGTTCGTTCTMKTF*

ACTTTCGATCTCTTGTAGATACTTTCTCTAACTACCAACMKKQFIIYLRIVQLLLNMTSLSLE*

ACTTTCGATCTCTTGTAGATCGCTTCTAGAAAGTGAACTCGTAATCGGAGCTGTGATCCTTCGTGGACATCTTCGTATTGCTGGACACCATCTAGGACGCTGTGACATCAAGGACCTGCCTAAAGAAATCACTGTTGCTACATCACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

TCGATCTCTTGTAGATCTGTTCTCT MTNLFQAFWK*

CGATCTCTTGTAGATCTGTTCTTCAGTTGAACAGAGAAAACAAGMIRKSKLVLKKLQQLWKKLSSSQKTCYFILTLMAIFIQILPLLLVTLTSLS*

CGATCTCTTGTAGATCTGTTTATTGACTATACAGAAATTTCATTTMLWCKDGHVETFYPKLQSSQAWQPGVAMPNLYKMQRMLLEKCDLQNYGDSATLPKGIMMNVAKYTQLCQYLNTLTLAVPYNMRVIHFGAGSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLIISDMYDPKTKNVTKENDSKEGFFTYICGFIQQKLALGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCNYLGKPREQIDGYVMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRLIIRENNRVVISSDVLVNN*

CGATCTCTTGTAGATCTGTTAAATTTACAAAACACCACCAATTAAAGATTTTGGTGGTTTTAATTTTTCACAAATATTACCAGATCCATCAAAACCAAGCAAGAGGTCATTTATTGAAGATCTACTTTTCAACAAAGTGACACTTGCAGMLASSNNMVIALVILLLETSFVHKSLTALLFCHLCSQMK*

ACAAACCAACCAACTTTCGATCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTCTTGTAGATCTGTTCTCTAAACTTACTGACAMYTLKMQTLWKKLKR*

CTCTTGTAGATCTGTTCTCTAAA MEPLQML*

CTCTTGTAGATCTGTTCTCTAAAGGAATCTATCAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

CTCTTGTAGATCTGTTCTCTAAACTAACATTCTTCTCAACGTGCCACTCCMALF*

TCTTGTAGATCTGTTCTCTAAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

TCTTGTAGATCTGTTCTCTAAACAAAGCCTTACATTAAGTGGGATTTGTTAAAATMTSRKRG*

CTTGTAGATCTGTTCTCTAAACAAACTTGTTTCAAGCTTTTTGGAAMKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFN

CTTGTAGATCTGTTCTCTAAAAGAACTGTGTMMMVLGECGHL*

CTTGTAGATCTGTTCTCTAAACGAAG MTI*

CTTGTAGATCTGTTCTCTAAACAAAGCTTATAAAATAGAAGAATTATTCTATTCTTMPHILTNSQMVYAYFGIAMSIDILLIPLFVDLTLECYLTLTCLVVMVAVCM*

CTTGTAGATCTGTTCTCTAAACAAACAATTTGATACTTATAACCTCTGGAACACTTTTACAAGACTTCAGAGTTTAGAAAMWLLML*

CTTGTAGATCTGTTCTCTAAGCGAACAAATAGMVMSCMQITYFGGIQIQFSCLPILYLT*

CTTGTAGATCTGTTCTCTAAACTTTTCTATTAAAATATAMKMEPLQML*

CAAACCAACCAACTTTCGATCTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

TGTAGATCTGTTCTCTAAACGAACTTAAGCMVHLLVLVSTLVITSVVTINI*

AGATCTGTTCTCTAAACGAACCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

AGATCTGTTCTCTAAACGAATATTGTATACCTTACAATAGTGTAACTTCTTCAATTGTCATTACTTCAGGTGMAQQVLFLNMTTRLVVILKNGNLE*

AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AAACCAACCAACTTTCGATCTCTTGTAGTGCGTTGTTCGTTCTMKTF*



AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AACCAACTTTCGATCTCTTGTCACGC MMFHLQLTGHK*

CGATCTCTTGTAGATCTGTTTTCTAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

TCTTGTAGATCTGTTCTCTAAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

GATCTGTTCTCTAAACGAACCAAACTAAA MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

AAACCAACCAACTTTCGATCTCTTGTAGTGCGTTGTTCGTTCTMKTF*

AAACCAACCAACTTTCGATCTCTTGTAGTGCGTTGTTCGTTCTMKTF*

CCAACCAACTTTCGATCTCTTGTTTCATCTCGTTGACTTTCAGGTTACTATAGCAGAGATATTACTAATTATTMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

ACTTTCGATCTCTTGTAGAT-

ATCTGTTCTCTAAACGAACTAACTAAA MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

AAACCAACCAACTTTCGATCTCTTGTAGTGCGTTGTTCGTTCTMKTF*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

MLWCKDGHVETFYPKLQSSQAWQPGVAMPNLYKMQRMLLEKCDLQNYGDSATLPKGIMMNVAKYTQLCQYLNTLTLAVPYNMRVIHFGAGSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLIISDMYDPKTKNVTKENDSKEGFFTYICGFIQQKLALGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCNYLGKPREQIDGYVMHANYIFWRNTNPIQLSSYSLFDMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRLIIRENNRVVISSDVLVNN*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MKSEKQVEQKIAEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGVVDYGARFYFYTSKTTVASLINTLNDLNETLVTMPLGYVTHGLNLEEAARYMRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLKTLLSLREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRVEAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQIELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLDSCKRVLNVVCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQYELKHGTFTCASEYTGNYQCGHYKHITSKETLYCIDGALLTKSSEYKGPITDVFYKENSYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQPIDLVPNQPYPNASFDNFKFVCDNIKFADDLNQLTGYKKPASRELKVTFFPDLNGDVVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVENPTIQKDVLECNVKTTEVVGDIILKPANNSLKITEEVGHTDLMAAYVDNSSLTIKKPNELSRVLGLKTLATHGLAAVNSVPWDTIANYAKPFLNKVVSTTTNIVTRCLNRVCTNYMPYFFTLLLQLCTFTRSTNSRIKASMPTTIAKNTVKSVGKFCLEASFN

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*
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subgenome leader_end TRS_start ACGAAC ATG_postion known_ATG

S1-Day1

1 46 26422 yes 26523 M

2 66 13865 no 13898 -

3 68 2689 no 2745 -

4 70 14372 no 14381 -

5 71 27762 no 27825 -

6 74 21058 no 21071 -

7 75 26486 no 26523 M

8 47 26421 yes 26523 M

9 75 28265 no 28274 N

10 48 26443 yes 26523 M

11 48 28184 no 28207 -

1 54 11373 no 11373 -

2 58 13668 no 13685 -

S1-Day4

1 46 26422 yes 26523 M

2 64 22501 no 22614 -

3 47 26421 yes 26523 M

4 67 22503 no 22614 -

5 69 13425 no 13433 -

6 69 19112 no 19148 -

7 74 21058 no 21071 -

8 76 28267 no 28274 N

9 48 26443 yes 26523 M

10 48 28184 no 28207 -

11 49 19103 no 19148 -

1 65 10133 no 10152 -

2 69 13619 no 13625 -

1 65 5807 no 5859 -

2 48 26443 yes 26523 M

3 70 2794 no 2802 -

4 48 28184 no 28207 -

5 74 28998 no 29079 -

S3-Day9

1 58 29871 no 29868 -

2 71 27762 no 27825 -

S3-Day12

S3-Day18

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.

S2-Day11

S2-Day2

S3-Day3

S2-Day5

S3-Day6

S2-Day8



20_leader_seqTRS_seq first_orf_aa

ACAAACCAACCAACTTTCGATCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

TCTCTTGTAGATCTGTTCTCTAAAAGAAATACTTGTCACATACAATTGTTGTGMMIISIKRTGMIL*

TCTTGTAGATCTGTTCTCTAAACAAACAATACCTTCACACTCAAAGGCGGTGCACCAACAAAGGTTACTTTTGGTGMTL*

TTGTAGATCTGTTCTCTAAACAAACTTTA MFYSLQCSHLQVLDH*

TGTAGATCTGTTCTCTAAACGAACTTTCATTAATTGACTTCTATTTGTGCTTTTTAGCCTTTCTGCTATTCCTTGTTTTAATTMLIIFWFSLELQDHNETCHA*

AGATCTGTTCTCTAAACGAACCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

GATCTGTTCTCTAAACGAACTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CAAACCAACCAACTTTCGATCTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

GATCTGTTCTCTAAACGAACCAAACTAAA MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AAACCAACCAACTTTCGATCTCTTGTAGTGCGTTGTTCGTTCTMKTF*

ACCAACTTTCGATCTCTTGT- MVLGECGHL*

ACTTTCGATCTCTTGTAGATTTTCTCTAACTACCAACMKKQFIIYLRIVQLLLNMTSLSLE*

ACAAACCAACCAACTTTCGATCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

GATCTCTTGTAGATCTGTTCTCAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

CAAACCAACCAACTTTCGATCTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CTCTTGTAGATCTGTTCTCTAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

CTTGTAGATCTGTTCTCTAAGCGAACCC MLQSADAQSFLNGFAV*

CTTGTAGATCTGTTCTCTAAACAAAGCTTATAAAATAGAAGAATTATTCTATTCTTMPHILTNSQMVYAYFGIAMSIDILLIPLFVDLTLECYLTLTCLVVMVAVCM*

AGATCTGTTCTCTAAACGAACCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

ATCTGTTCTCTAAACGAACTAACTAAA MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AAACCAACCAACTTTCGATCTCTTGTAGTGCGTTGTTCGTTCTMKTF*

AACCAACCAACTTTCGATCTCTTGTAGTGACAAAGCTTATAAAATAGAAGAATTATTCTATTCTTMPHILTNSQMVYAYFGIAMSIDILLIPLFVDLTLECYLTLTCLVVMVAVCM*

ATCTCTTGTAGATCTGTTCTCTTAACGGTCTTTGGCTTGMT*

CTTGTAGATCTGTTCTCTAAACGAAG MTI*

ATCTCTTGTAGATCTGTTCTATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

AAACCAACCAACTTTCGATCTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

TTGTAGATCTGTTCTCTAAATGAACTTG MKGLIKYLMRSALPIQLNSVQK*

AAACCAACCAACTTTCGATCTCTTGTAGTGCGTTGTTCGTTCTMKTF*

AGATCTGTTCTCTAAACGAAAAGGCCAAACTGTCACTAAGAAATCTGCTGCTGAGGCTTCTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAM*

ACTTTCGATCTCTTGTAGAT-

TGTAGATCTGTTCTCTAAACGAACTTTCATTAATTGACTTCTATTTGTGCTTTTTAGCCTTTCTGCTATTCCTTGTTTTAATTMLIIFWFSLELQDHNETCHA*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.
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MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*
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MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.
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MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*
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MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.
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MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*
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“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.
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subgenome ref_leader_endpeak_leader_endref_TRS_startpeak_TRS_startpeak_count

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 0 26469 0 0

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 453(447,423,417,0,0)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 116(113,60,58,0,0)

ORF3a 69 69 25385 25385 87(86,12,11,0,0)

E 69 0 26237 0 0

M 65 65 26469 26469 565(557,93,91,0,0)

ORF6 69 69 27041 27041 545(527,528,510,0,0)

ORF7a 69 69 27388 27388 5(5,1,1,0,0)

ORF7b 65 0 27644 0 0

ORF8 65 65 27884 27884 1(1,0,0,0,0)

N 65 65 28256 28256 5039(4895,4590,4461,0,0)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 69 26237 26237 152(143,34,31,0,0)

M 65 65 26469 26469 266(262,41,40,0,0)

ORF6 69 69 27041 27041 347(339,325,317,0,0)

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 4666(4535,4334,4215,0,0)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 0 26469 0 0

ORF6 69 69 27041 27041 550(532,531,514,0,0)

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 7(7,6,6,0,0)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

Patient1-day1

Patient2-day1

Patient3-day1

Patient4-day1

Patient5-day1

Supplemental tables Click here to
access/download;Table;Supplemental_Material_5.xlsx
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E 69 69 26237 26237 1(1,1,1,0,0)

M 65 0 26469 0 0

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 3635(3513,3451,3336,0,0)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 383(353,175,161,0,0)

ORF3a 69 69 25385 25385 59(57,3,3,0,0)

E 69 69 26237 26237 210(188,33,32,0,0)

M 65 65 26469 26469 1195(1107,213,196,0,0)

ORF6 69 69 27041 27041 770(708,728,668,0,0)

ORF7a 69 69 27388 27388 3(3,0,0,0,0)

ORF7b 65 0 27644 0 0

ORF8 65 65 27884 27884 1(1,1,1,0,0)

N 65 65 28256 28256 7004(6449,6508,5994,0,0)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 65 26469 26469 510(498,109,106,0,0)

ORF6 69 69 27041 27041 182(178,165,161,0,0)

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 4(4,4,4,0,0)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 65 26469 26469 2(2,0,0,0,0)

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 13(13,11,11,0,0)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 737(710,333,324,0,0)

ORF3a 69 65 25385 25381 50(48,3,3,0,0)

E 69 69 26237 26237 425(407,82,81,0,0)

M 65 65 26469 26469 421(402,74,71,0,0)

ORF6 69 69 27041 27041 2(1,1,0,0,0)

Patient6-day1

Patient5-day1

Patient6-day3

Patient6-day9

Patient7-day1



ORF7a 69 69 27388 27388 1(1,0,0,0,0)

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 7360(7093,6853,6599,0,0)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 0 26469 0 0

ORF6 69 69 27041 27041 0(0,0,0,0,0)

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 4395(4275,4127,4017,0,0)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 69 26237 26237 1(1,0,0,0,0)

M 65 0 26469 0 0

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 2612(2531,2487,2410,0,0)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 65 26469 26469 2(1,0,0,0,0)

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 4468(4337,4239,4115,0,0)

ORF10 65 0 29530 0 0

S 65 0 21552 0 0

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 65 26469 26469 181(179,25,24,0,0)

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

Patient8-day1

Patient7-day1

Patient7-day3

Patient7-day5

Patient7-day7



N 65 65 28256 28256 2(2,2,2,0,0)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 1(1,0,0,0,0)

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 65 26469 26469 1(1,0,0,0,0)

ORF6 69 69 27041 27041 1(0,1,0,0,0)

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 2(2,2,2,0,0)

ORF10 65 0 29530 0 0

S 65 65 21552 21552 322(312,169,167,0,0)

ORF3a 69 0 25385 0 0

E 69 0 26237 0 0

M 65 0 26469 0 0

ORF6 69 0 27041 0 0

ORF7a 69 0 27388 0 0

ORF7b 65 0 27644 0 0

ORF8 65 0 27884 0 0

N 65 65 28256 28256 4373(4213,4186,4033,0,0)

ORF10 65 0 29530 0 0

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 9639, 1095598, 872890, 44932, 153792, 1321429, 95245, 65459, 1423395, 42912, 20046, 75885, 119531, 72674 and 109955 excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.

Patient8-day1

Patient8-day3

Patient8-day9



peak_normalized_countcluster_countcluster_normalized_count

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

46996.58(46374.11,43884.22,43261.75,0.00,0.00)460(454,429,423,0,0)47722.79(47100.32,44506.69,43884.22,0.00,0.00)

0 0 0

105.88(103.14,54.76,52.94,0.00,0.00)116(113,60,58,0,0)105.88(103.14,54.76,52.94,0.00,0.00)

79.41(78.50,10.95,10.04,0.00,0.00)118(117,14,13,0,0)107.70(106.79,12.78,11.87,0.00,0.00)

0 0 0

515.70(508.40,84.89,83.06,0.00,0.00)581(572,98,96,0,0)530.30(522.09,89.45,87.62,0.00,0.00)

497.45(481.02,481.93,465.50,0.00,0.00)553(535,535,517,0,0)504.75(488.32,488.32,471.89,0.00,0.00)

4.56(4.56,0.91,0.91,0.00,0.00)5(5,1,1,0,0) 4.56(4.56,0.91,0.91,0.00,0.00)

0 0 0

0.91(0.91,0.00,0.00,0.00,0.00)1(1,0,0,0,0) 0.91(0.91,0.00,0.00,0.00,0.00)

4599.31(4467.88,4189.49,4071.75,0.00,0.00)5167(5021,4711,4580,0,0)4716.15(4582.89,4299.93,4180.37,0.00,0.00)

0 0 0

0 0 0

0 0 0

174.13(163.82,38.95,35.51,0.00,0.00)154(145,35,32,0,0)176.43(166.11,40.10,36.66,0.00,0.00)

304.73(300.15,46.97,45.82,0.00,0.00)268(264,41,40,0,0)307.03(302.44,46.97,45.82,0.00,0.00)

397.53(388.37,372.33,363.16,0.00,0.00)352(344,329,321,0,0)403.26(394.09,376.91,367.74,0.00,0.00)

0 0 0

0 0 0

0 0 0

5345.46(5195.39,4965.12,4828.79,0.00,0.00)4772(4639,4428,4307,0,0)5466.90(5314.53,5072.80,4934.18,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

12240.72(11840.11,11817.86,11439.51,0.00,0.00)556(538,537,520,0,0)12374.25(11973.65,11951.39,11573.04,0.00,0.00)

0 0 0

0 0 0

0 0 0

155.79(155.79,133.54,133.54,0.00,0.00)8(8,7,7,0,0) 178.05(178.05,155.79,155.79,0.00,0.00)

0 0 0

0 0 0

0 0 0



6.50(6.50,6.50,6.50,0.00,0.00)1(1,1,1,0,0) 6.50(6.50,6.50,6.50,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

23635.82(22842.54,22439.40,21691.64,0.00,0.00)3722(3600,3532,3417,0,0)24201.52(23408.24,22966.08,22218.32,0.00,0.00)

0 0 0

289.84(267.14,132.43,121.84,0.00,0.00)384(354,175,161,0,0)290.59(267.89,132.43,121.84,0.00,0.00)

44.65(43.14,2.27,2.27,0.00,0.00)62(60,3,3,0,0)46.92(45.41,2.27,2.27,0.00,0.00)

158.92(142.27,24.97,24.22,0.00,0.00)212(190,34,33,0,0)160.43(143.78,25.73,24.97,0.00,0.00)

904.32(837.73,161.19,148.32,0.00,0.00)1226(1136,221,204,0,0)927.78(859.68,167.24,154.38,0.00,0.00)

582.70(535.78,550.92,505.51,0.00,0.00)785(719,741,677,0,0)594.05(544.11,560.76,512.32,0.00,0.00)

2.27(2.27,0.00,0.00,0.00,0.00)3(3,0,0,0,0) 2.27(2.27,0.00,0.00,0.00,0.00)

0 0 0

0.76(0.76,0.76,0.76,0.00,0.00)1(1,1,1,0,0) 0.76(0.76,0.76,0.76,0.00,0.00)

5300.32(4880.32,4924.97,4536.00,0.00,0.00)7174(6615,6660,6142,0,0)5428.97(5005.94,5040.00,4648.00,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0

5354.61(5228.62,1144.42,1112.92,0.00,0.00)526(514,113,110,0,0)5522.60(5396.61,1186.41,1154.92,0.00,0.00)

1910.86(1868.86,1732.37,1690.38,0.00,0.00)184(180,167,163,0,0)1931.86(1889.86,1753.37,1711.38,0.00,0.00)

0 0 0

0 0 0

0 0 0

42.00(42.00,42.00,42.00,0.00,0.00)4(4,4,4,0,0) 42.00(42.00,42.00,42.00,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0

30.55(30.55,0.00,0.00,0.00,0.00)2(2,0,0,0,0) 30.55(30.55,0.00,0.00,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0

198.60(198.60,168.04,168.04,0.00,0.00)13(13,11,11,0,0)198.60(198.60,168.04,168.04,0.00,0.00)

0 0 0

517.78(498.81,233.95,227.62,0.00,0.00)740(712,335,325,0,0)519.88(500.21,235.35,228.33,0.00,0.00)

35.13(33.72,2.11,2.11,0.00,0.00)64(62,4,4,0,0)44.96(43.56,2.81,2.81,0.00,0.00)

298.58(285.94,57.61,56.91,0.00,0.00)434(416,84,83,0,0)304.90(292.26,59.01,58.31,0.00,0.00)

295.77(282.42,51.99,49.88,0.00,0.00)431(412,76,73,0,0)302.80(289.45,53.39,51.29,0.00,0.00)

1.41(0.70,0.70,0.00,0.00,0.00)2(1,1,0,0,0) 1.41(0.70,0.70,0.00,0.00,0.00)



0.70(0.70,0.00,0.00,0.00,0.00)2(2,1,1,0,0) 1.41(1.41,0.70,0.70,0.00,0.00)

0 0 0

0 0 0

5170.74(4983.16,4814.55,4636.10,0.00,0.00)7574(7294,7053,6787,0,0)5321.08(5124.37,4955.05,4768.18,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0.00(0.00,0.00,0.00,0.00,0.00)0(0,0,0,0,0) 0.00(0.00,0.00,0.00,0.00,0.00)

0 0 0

0 0 0

0 0 0

102418.90(99622.48,96173.56,93610.18,0.00,0.00)4500(4374,4225,4110,0,0)104865.77(101929.53,98457.31,95777.40,0.00,0.00)

0 0 0

0 0 0

0 0 0

49.89(49.89,0.00,0.00,0.00,0.00)1(1,0,0,0,0) 49.89(49.89,0.00,0.00,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

130300.31(126259.60,124064.65,120223.49,0.00,0.00)2685(2603,2553,2475,0,0)133941.93(129851.34,127357.08,123466.03,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0

26.36(13.18,0.00,0.00,0.00,0.00)2(1,0,0,0,0) 26.36(13.18,0.00,0.00,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0

58878.57(57152.27,55860.84,54226.79,0.00,0.00)4579(4445,4346,4219,0,0)60341.31(58575.48,57270.87,55597.29,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0

1514.25(1497.52,209.15,200.78,0.00,0.00)186(184,27,26,0,0)1556.08(1539.35,225.88,217.52,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0



16.73(16.73,16.73,16.73,0.00,0.00)2(2,2,2,0,0) 16.73(16.73,16.73,16.73,0.00,0.00)

0 0 0

13.76(13.76,0.00,0.00,0.00,0.00)1(1,0,0,0,0) 13.76(13.76,0.00,0.00,0.00,0.00)

0 0 0

0 0 0

13.76(13.76,0.00,0.00,0.00,0.00)1(1,0,0,0,0) 13.76(13.76,0.00,0.00,0.00,0.00)

13.76(0.00,13.76,0.00,0.00,0.00)1(0,1,0,0,0) 13.76(0.00,13.76,0.00,0.00,0.00)

0 0 0

0 0 0

0 0 0

27.52(27.52,27.52,27.52,0.00,0.00)2(2,2,2,0,0) 27.52(27.52,27.52,27.52,0.00,0.00)

0 0 0

2928.47(2837.52,1536.99,1518.80,0.00,0.00)322(312,169,167,0,0)2928.47(2837.52,1536.99,1518.80,0.00,0.00)

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

39770.82(38315.67,38070.12,36678.64,0.00,0.00)4472(4309,4283,4127,0,0)40671.18(39188.76,38952.30,37533.54,0.00,0.00)

0 0 0

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Total number of read mapped on reference genome is 9639, 1095598, 872890, 44932, 153792, 1321429, 95245, 65459, 1423395, 42912, 20046, 75885, 119531, 72674 and 109955 excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.









Total number of read mapped on reference genome is 9639, 1095598, 872890, 44932, 153792, 1321429, 95245, 65459, 1423395, 42912, 20046, 75885, 119531, 72674 and 109955 excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.









“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.









“ref_leader_end” and “peak_leader_end” point to the reference position of the end of leader and the position of the end of leader identified in the most common reads (peak count) on the reference genome, and “ref_TRS_start” and “peak_TRS_start” refer to the reference position of the start of TRS and the position of the start of TRS identified in the most common reads (peak count) on the reference genome.



subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion 20_leader_seq

Patient1-day1 N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 69 25385 yes 25393 CTTGTAGATCTGTTCTCTAA

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

ORF8 65 27884 yes 27894 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

ORF3a 65 25381 yes 25393 ATCTCTTGTAGATCTGTTCT

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

ORF7a 69 27388 yes 27394 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

E 69 26237 yes 26245 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

Patient2-day1

Patient3-day1

Patient4-day1

Patient5-day1

Patient6-day1

Patient7-day7

Patient6-day3

Patient6-day9

Patient7-day1

Patient7-day3

Patient7-day5



M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

M 65 26469 yes 26523 ATCTCTTGTAGATCTGTTCT

ORF6 69 27041 yes 27202 CTTGTAGATCTGTTCTCTAA

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

S 65 21552 yes 21563 ATCTCTTGTAGATCTGTTCT

N 65 28256 yes 28274 ATCTCTTGTAGATCTGTTCT

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.

Patient8-day1

Patient8-day3

Patient8-day9



TRS_seq first_orf_aa

CTAAACGAACAAACTAAAMSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAAEASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKADETQALPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA*
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ACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*
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“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "known", “ACGAAC” indicates if there is a ACGAAC sequence in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 nucleotides before the end of leader, and “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA.
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subgenome leader_end TRS_start nb_count normalized_count

Patient1-day1

Patient2-day1

Patient3-day1

Patient4-day1

Patient5-day1

Patient6-day1 1 74 21055 19(19,18,18,0,0)14.38(14.38,13.62,13.62,0.00,0.00)

Patient6-day3

Patient6-day9

Patient7-day1 1 65 5080 200(192,180,172,0,0)140.51(134.89,126.46,120.84,0.00,0.00)

Patient7-day3

Patient7-day5

Patient7-day7

Patient8-day1

Patient8-day3

Patient8-day9

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Normalized count=(Read count/Total number of read mapped on reference genome)*1000000.

Total number of read mapped on reference genome is 9639, 1095598, 872890, 44932, 153792, 1321429, 95245, 65459, 1423395, 42912, 20046, 75885, 119531, 72674 and 109955 excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.



14.38(14.38,13.62,13.62,0.00,0.00)

140.51(134.89,126.46,120.84,0.00,0.00)

The numbers in the bracket are (reads with left primers, reads with right primers, reads with both primers, same junction on paired reads with at least a primer).

Total number of read mapped on reference genome is 9639, 1095598, 872890, 44932, 153792, 1321429, 95245, 65459, 1423395, 42912, 20046, 75885, 119531, 72674 and 109955 excluding the mapped reads unpaired, not primary alignment and supplementary alignment.

“leader_end” and “TRS_start” refer to the position of the end of leader and the position of the start of TRS identified in the reads >10.



Total number of read mapped on reference genome is 9639, 1095598, 872890, 44932, 153792, 1321429, 95245, 65459, 1423395, 42912, 20046, 75885, 119531, 72674 and 109955 excluding the mapped reads unpaired, not primary alignment and supplementary alignment.



subgenome leader_end TRS_start ACGAAC ATG_postion known_ATG

Patient1-day1

Patient2-day1

Patient3-day1

Patient4-day1

Patient5-day1

Patient6-day1 1 74 21055 no 21071 -

Patient6-day3

Patient6-day9

Patient7-day1 1 65 5080 no 5103 -

Patient7-day3

Patient7-day5

Patient7-day7

Patient8-day1

Patient8-day3

Patient8-day9

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



20_leader_seqTRS_seq first_orf_aa

AGATCTGTTCTCTAAACGAAGACCCTAAGACTAAAAMLQKKMTLKRVFSLTFVGLYNKS*

ATCTCTTGTAGATCTGTTCTTAAAATAAAACCTCATAATTCACMKVKHFMFYLMMTLYVLRLLSTTTQLILVFWVGTCQH*

“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



“peak_leader” and “peak_TRS_start” point to the leader-TRS junctions in sheet "novel", “ACGAAC” indicates if there is a ACGAAC sequences in the “TRS_seq” (TRS sequences), “20_leader_seq” refers to the 20 sequences before the end of the leader, “AUG_postion” and “first_orf_aa” refer to the first AUG position and translated orf of the sgmRNA, and “known_ATG” indicates if the first AUG position is the same as a known sgmRNA.



subgenome peak_leader_endpeak_TRS_startACGAAC ATG_postion known_ATG

48 26443 yes 26523 M

74 21058 no 21071 -

75 26486 no 26523 M

63 5785 no 5859 -

68 4580 no 4590 -

58 26917 yes 27202 ORF6

69 19112 no 19148 -

70 14372 no 14381 -

62 3808 no 3813 -

63 23922 no 24051 -

67 22503 no 22614 -

58 29871 - - -
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20_leader_seq TRS_seq first_orf_aa

AAACCAACCAACTTTCGATC TCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

AGATCTGTTCTCTAAACGAA CCTAAGACTAAAA MLQKKMTLKRVFSLTFVGLYNKS*

GATCTGTTCTCTAAACGAAC TATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCMADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

CGATCTCTTGTAGATCTGTT TTCTAAAGAAACTTTGTATTGCATAGACGGTGCTTTACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGMFSTKKTVTQQP*

TCTTGTAGATCTGTTCTCTA AACGATCTAA MKLLLQCHLAM*

ACTTTCGATCTCTTGTAGAT CGCTTCTAGAAAGTGAACTCGTAATCGGAGCTGTGATCCTTCGTGGACATCTTCGTATTGCTGGACACCATCTAGGACGCTGTGACATCAAGGACCTGCCTAAAGAAATCACTGTTGCTACATCACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGMFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

CTTGTAGATCTGTTCTCTAA ACAAAGCTTATAAAATAGAAGAATTATTCTATTCTTMPHILTNSQMVYAYFGIAMSIDILLIPLFVDLTLECYLTLTCLVVMVAVCM*

TTGTAGATCTGTTCTCTAAA CAAACTTTA MFYSLQCSHLQVLDH*

TCGATCTCTTGTAGATCTGT TCTCT MTNLFQAFWK*

CGATCTCTTGTAGATCTGTT AAATTTACAAAACACCACCAATTAAAGATTTTGGTGGTTTTAATTTTTCACAAATATTACCAGATCCATCAAAACCAAGCAAGAGGTCATTTATTGAAGATCTACTTTTCAACAAAGTGACACTTGCAGMLASSNNMVIALVILLLETSFVHKSLTALLFCHLCSQMK*

CTCTTGTAGATCTGTTCTCT AAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTMLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*

- - -



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MFHLVDFQVTIAEILLIIMRTFKVSIWNLDYIINLIIKNLSKSLTENKYSQLDEEQPMEID*

MPHILTNSQMVYAYFGIAMSIDILLIPLFVDLTLECYLTLTCLVVMVAVCM*

MLASSNNMVIALVILLLETSFVHKSLTALLFCHLCSQMK*

MLGTGRESATVLLIILSYIIPHHFPLLSVMECLLLN*



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*



MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*

MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ*
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Figure 6

S:
5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCU 65 21552 CUAAACGAACAAUG-3' S

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAAACGAAC 75 21561 CAAUG-3' S

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUA 55 21538 GUUCUUGUUAACAACUAAACGAACAAUG-3' S

M:
5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCU 65 26468 UCUAAACGAACUAAAUAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGA 46 26422 UCUCGUGUUAAAAAUCUGAAUUCUUCUAGAGUUCCUGAUCUUCUGGUCUAAACGAACUAAAUAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUC 48 26443 UCUUCUAGAGUUCCUGAUCUUCUGGUCUAAACGAACUAAAUAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAU 47 26421 CUCUCGUGUUAAAAAUCUGAAUUCUUCUAGAGUUCCUGAUCUUCUGGUCUAAACGAACUAAAUAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAAACGAAC 75 26486 UAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUA 55 26461 CUUCUGGUCUAAACGAACUAAAUAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAAACGAACUU 77 26481 AAUAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAAACGAAC 75 26494 UUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAAACGAAC 75 26491 UAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAAACGAAC 75 26490 UUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAAACGAAC 75 26483 UAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAAAC 71 26401 AAACCUUCUUUUUACGUUUACUCUCGUGUUAAAAAUCUGAAUUCUUCUAGAGUUCCUGAUCUUCUGGUCUAAACGAACUAAAUAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAA 69 26292 CGUACUUCU[100]AAACCUUCUUUUUACGUUUACUCUCGUGUUAAAAAUCUGAAUUCUUCUAGAGUUCCUGAUCUUCUGGUCUAAACGAACUAAAUAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUA 68 26290 AGCGUACUUCU[100]AAACCUUCUUUUUACGUUUACUCUCGUGUUAAAAAUCUGAAUUCUUCUAGAGUUCCUGAUCUUCUGGUCUAAACGAACUAAAUAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUA 55 26458 GAUCUUCUGGUCUAAACGAACUAAAUAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUU 52 26469 CUAAACGAACUAAAUAUUAUAUUAGUUUUUCUGUUUGGAACUUUAAUUUUAGCCAUG-3' M

ORF6:
5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAA 69 27041 ACGAACGCUUUCUUAUUACAAAUUGGGAGCUUCGC[100]UUUGCUUGUACAGUAAGUGACAACAGAUG-3' ORF6

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAU 58 26917 CGCUUCUAGAAA[100]UGUUGCUACAUCACGAACGCUUUCUUAUUACAAAUUGGGAGCUUCGCAGCGUGC[100]UUUGCUUGUACAGUAAGUGACAACAGAUG-3' ORF6

ORF7b:
5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCU 65 27644 CUAAACUGUUCAUCAGACAAGAGGAAGUUCAAGAACUUUACUCUCCAAUUUUUCUUAUUGUUGCGGCAAUAGUGUUUAUAACACUUUGCUUCACACUCAAAAGAAAGACAGAAUG-3' ORF7b

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCU 65 27644 CUAAACUGUUCAUCAGACAAGAGGAAGUUCAAGAACUUUACUCUCCAAUU[200]CUAAACUGUUCAUCAGACAAGAGGAAGUUCAAGAACUUUACUCUCCAAUU[60]GAAUG-3' ORF7b

N:
5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCU 65 28255 UCUAAACGAACAAACUAAAAUG-3' N

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAAACGAACU 76 28267 AACUAAAAUG-3' N

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAAACGAAC 75 28265 CAAACUAAAAUG-3' N

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUU 52 28249 AUUUCAUCUAAACGAACAAACUAAAAUG-3' N

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUUGUAGAUCUGUUCUCUAAACGAACUUU 78 28269 CUAAAAUG-3' N

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCUCUU 52 28256 CUAAACGAACAAACUAAAAUG-3' N

5'-AUUAAAGGUUUAUACCUUCCCAGGUAACAAACCAACCAACUUUCGAUCU 49 28266 AAACUAAAAUG-3' N
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11 May 2021 
 
Dear GigaScience, 
 
Please find our submission ‘Identification and quantification of SARS-CoV-2 leader subgenomic 
mRNA gene junctions in nasopharyngeal samples shows phasic transcription in animal models 
of COVID-19 and dysregulation at later time points that can also be identified in humans’ for 
consideration for publication in your journal. We have developed a bioinformatics tool, LeTRS, 
that can interrogate any type of sequencing data and identify the unique features of SARS-CoV-
2 subgenomic mRNAs (sgmRNAs). This is important because coronavirus sgmRNAs are only 
produced during infection. What tends to be forgotten is that their presence in a clinical sample 
can be indicate of active virus RNA synthesis and the presence of infected cells and not just the 
presence of virions. Also, the sgmRNAs are targets for the majority of nucleic acid diagnostics 
used in COVID-19. Therefore, their ratios can dramatically alter the interpretation of these results 
and the subsequent use of Ct values in building models of SARS-CoV-2 transmission. 
 
The tool is computationally optimized and allows rapid analysis of very large datasets and 
presents a big step change as global sequencing databases can be used to track sgmRNAs and 
how these may change with the emergence of variants with different pathogenic properties. We 
think the tool can be used by many different research groups when analyzing their own local or 
global datasets. The tool can be very simply adapted to study sequencing data from other 
coronaviruses such as MERS-coronavirus that is continuously emerging in the Middle East. 
 
Our manuscript isn’t just about an informatics tool, we use it to study the pattern of sgmRNA 
synthesis over the natural course of infection in two non-human primate models that we recently 
have established to study COVID-19. Human challenge models are just starting, and unlikely to 
recapitulate disease, due to the infectious doses used. Thus, we provide unique insight that 
SARS-CoV-2 infection is phasic and that the pattern of sgmRNA abundance becomes 
dysregulated towards the end of infection. Analysis of similar longitudinal samples from humans 
also suggests the same pattern – again indicating that the interpretation of diagnostic Cts can be 
influenced by the time of infection and the presence of infected cells in the sample. 
 
Yours sincerely, 
 

 
 
Prof. Julian A. Hiscox. 
 

Prof. Julian A. Hiscox 
Chair in Infection and Global Health 

Deputy Executive Dean 
 
The University of Liverpool 
Institute of Infection, Veterinary and Ecological 
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146 Brownlow Hill  
Liverpool 
L3 5RF  
 
Tel:   +44 (0)7812238359. 
Email:   julian.hiscox@liverpool.ac.uk 
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