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Supplementary Figure 1: Generation of a hybrid transcriptome assembly. After
RNA sequencing raw reads from all experimental conditions were used to build the de
novo assembly. A hybrid assembly was generated by merging missing sequences or
longer transcripts from Hydra magnipapillata RefSeq.
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Supplementary Figure 2: Quality assessment and annotation of hybrid
assembly. a, Evaluation of the quality of hybrid assembly and comparison with
RefSeq data of H. magnipapillata and Hydra2.0 genome (H. magnipapillata). b,
Comparison of different functional annotation methods on hybrid and RefSeq data.
Barplot shows the coverage of gene ontology (GO) terms coverage. Hybrid assembly
with InterProScan and BLAST based method gave best coverage.



Domain architecture of downregulated TFs upon activation of Wnt signalling
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Supplementary Figure 3: Domain organization of downregulated TFs upon
activation of Wnt signalling by inhibition of GSK3-B. Colour coded key labels
indicate the corresponding Pfam domain.
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Supplementary Figure 4: Phylogenetic analysis of PRD class of homeodomain
proteins. Phylogenetic analysis of homeodomains from PRD members of selected
animal phyla along with Hydra components was carried out by RAXML method. Here,
the sequence alignments were performed using MUSCLE default parameters and
after manually trimming they were used in analysis. Values on branches indicate the
percentage confidence in branching point after 1000 bootstrap iterations. The
sequence details are given in Supplementary Information. Sequences denoted with

green star were used for further study in current work.
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bat: battery cell, bd: basal disk, db: doublet cluster, ecEP: ectodermal epithelial cell, enEP: endodermal epithelial cell,

fmgl: female germ-line, gc: gland cell, gmgc: granular mucous gland cell, i: cell of the interstitial lineage, id: integration double,
mgl: male germline, mp: multiplet, nb: nematoblast, nc: neuronal cell, nem: nematocyte, pd: suspected phagocytosis doublet,
prog: progenitor, SC: stem cell, smgc: spumous mucous gland cell, tent: tentacle, zmg: zymogen gland cell

Supplementary Figure 5: Expression of HvOtp1, HvOtx1, Margin and Gorget in
different cell type cluster based on single cell transcriptome analysis. The
expression plots  were used from the data available online
(https://portals.broadinstitute.org/single cell/study/SCP260/stem-cell-differentiation-

trajectories-in-hydra-resolved-at-single-cell-resolution). This data was generated by
Siebert et. al., (2019) ! for tracing the stem cell lineages in Hydra using single cell
RNA-seq. a, Expression of HvOtpl in different cell-type clusters. b, Expression of
HvOtx1 in different cell-type clusters. ¢, Expression of Margin in different cell-type
clusters. d, Expression of Gorget in different cell-type clusters. x-axis, names of the
different cell-type clusters; y-axis, expression in the cells of different cell-type clusters.
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Supplementary Figure 6: Expression pattern of HvOtpl and HvOtx1l upon
activation of Wnt signalling. Family pictures of expression pattern of HvOtpl and
HvOtx1 by in situ hybridization after treatment with Alsterpaullone with respective
controls. DMSO, vehicle control; ALP, 5 uM Alsterpaullone. The images with Red
border line were used as representative images in Figure 2d.
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Supplementary Figure 7: Knockdown of pB-catenin, Margin and Gorget.
Experimental design of siRNA mediated knockdown of B-catenin, HYRx1 and Gorget
followed by the activation of Wnt signalling. b, Validation of g-catenin, HYRx1 and
Gorget knockdown by qRT-PCR; *** p < 0.001; **, p < 0.01; *, p < 0.05. c, Family
pictures of expression scored by in situ hybridization upon knockdown of S-catenin,
Margin and Gorget with controls. Image with red line border was used as the

representative image in Figure 1c.
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Supplementary Figure 8: Morphology of Hydra polyps following Knockdown of
B-catenin, Margin and Gorget. Pictures of morphological changes followed by
knockdown of B-catenin, Margin and Gorget in the background of Alsterpaullone

treatment.
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Supplementary Figure 9: Differential gene expression analysis upon B-catenin
knockdown. a, Smear plot showing the differentially expressed genes upon
knockdown of B-catenin followed by activation of Wnt signalling. Red and Green colour
dots denote significantly up and down regulated genes respectively. b, Venn diagram
showing the overlap of TFs downregulated by activation of Wnt signalling and TFs
upregulated by B-catenin knockdown. ALP-DOWN, downregulated TFs upon
Alsterpaullone treatment; sif-catenin-UP, upregulated TFs after 8-catenin knockdown.
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Supplementary Figure 10: Expression dynamics of Wnt/B-catenin regulated TFs
identified in this study during regeneration of Hydra. Expression plots for selected
genes were extracted from HydrATLAS server (https://hydratlas.unige.ch/)%3. Plots
depict the estimated counts (y-axis) for transcripts during different time points of
regeneration (y-axis). The table in the bottom right corner includes details of gene
names, identification numbers (IDs) of our hybrid transcriptome assembly and
corresponding IDs in HydrATLAS.

11



Information regarding the versions of programs and command lines used in the
de novo transcriptome assembly, functional annotation and differential
expression analysis.

1) Data processing by FASTX toolkit (version 36.06)
) Trimming first 10 and last 2 bases using fastx_trimmer
$fastx_trimmer -Q 33 -f 10 -l 99 -i $file -o $file.trimmed
II) Read correction using SEECER
$seecer Readl.fastq Read2.fastq

2) Transcriptome assembly by abyss-pe (version 3.81) and transAbyss
(version 1.4.8)

1) Assembly at different k-mers (35 to 88 in the interval of 3)
#!/bin/bash
for k in {35..88..3}
do
echo "Processing k-mer *xxxkkkx - gl
mkdir k$k
echo "Running k-mer: $k" >> kmer.log
abyss-pe -C k$k np=80 name=illumina k=$k lib="VC_repl VC_rep2 AP_repl
AP_rep2'\
VC_repl='/data/transcriptome/SO_2135/VC_control/rep1l/SO_2135 Set | B VC R
1.fastg.trimmed_corrected.fa
/data/transcriptome/SO_2135/VC_control/repl/SO_2135 Set | B VC_R2.fastq.trim
med_corrected.fa' \
VC_rep2='/data/transcriptome/SO_2135/VC_control/rep2/SO_2135 Set Il_A VC_R
1.fastqg.trimmed_corrected.fa
/data/transcriptome/SO_2135/VC_control/rep2/SO_2135 Set II_A_VC_R2.fastq.tri
mmed_corrected.fa’ \
AP_repl='/data/transcriptome/SO_2135/AP_treated/repl/SO 2135 Set | B AP_R
1.fastg.trimmed_corrected.fa
/data/transcriptome/SO_2135/AP_treated/repl/SO_2135 Set | B _AP_R2.fastq.trim
med_corrected.fa' \
AP_rep2='/data/transcriptome/SO_2135/AP_treated/rep2/SO_2135 Set Il B AP_R
1.fastqg.trimmed_corrected.fa
/data/transcriptome/SO_2135/AP_treated/rep2/SO_2135 Set Il B _AP_R2.fastq.tri
mmed_corrected.fa'
done

II) Filtering of the assemblies (FEM)

Transcriptome libraries:
* junction contigs and indel bubbles are extended
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* short contigs and short islands are removed
« overlapping/redundant sequences are merged
* sequences shorter than read length are removed

for k in 35 38 41 44 47 50 53 56 59 62 65 68 73 78 83 88
do
bash ../wrappers/abyss-ta-filter -n illumina -i illumina/trans-abyss-
v1.4.8/assembly/k$k -o illumina/trans-abyss-v1.4.8/filter/k$k -k $k
done

bash ../wrappers/abyss-rmdups-iterative -n illumina -i illumina/trans-abyss-
v1.4.8/filter/ -o illumina/trans-abyss-v1.4.8/merge/ -p 80

3) Prediction of ORFs from the transcripts

$perl /Thome/amol/trinityrnaseq_r2012-10-05/trinity-
plugins/transdecoder/transcripts_to_best _scoring_ORFs.pl -t traabyss_transcripts.fa
-m 50 --CPU 30

4) De novo transcript clustering

The UCLUST algorithm divides a set of sequences into clusters. The cluster_fast
and cluster_smallmem commands are based on UCLUST. A cluster is defined by
one sequence, known as the centroid or representative sequence. Every sequence
in the cluster must have similarity above a given identity threshold with the centroid,
as shown in the figure below.

$./usearch7.0.1001_i86linux32 -cluster_fast

best candidates.eclipsed_orfs_removed.pep -id 0.9 -centroids centroid.fasta -uc
clusters.uc -fastapairs fastapairs.txt -userout hits.m8 -userfields
guery+target+id+alnlen+mism+opens+qglo+ghi+tlo+thi+evalue+bits

5) Prediction of ORFs from the reference based transcripts
$perl /home/amol/trinityrnaseq_r2012-10-05/trinity-

plugins/transdecoder/transcripts_to_best _scoring_ ORFs.pl -t
reference_transcripts.fa -m 50 --CPU 30
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6) Merging de novo (Hydra vulgaris Ind-Pune) and RefSeq (Hydra magnipapillata)
assemblies

#refseq source

ftp://ftp.ncbi.nlm.nih.gov/genomes/refseq/invertebrate/Hydra_vulgaris/latest_assembl
y_versions/GCF_000004095.1_Hydra_RP_1.0/

#make blast database

$makeblastdb -in ./blastdb/refseq_protein.fasta -dbtype prot -out
Iblastdb/refseq_protein

$makeblastdb -in ./blastdb/denovo_pep.fasta -dbtype prot -out ./blastdb/denovo_pep
$makeblastdb -in ./blastdb/uniref90.fasta -dbtype prot -out ./blastdb/uniref90
#run BLASTP reciprocally

$blastp -num_threads 12 -query ./blastdb/denovo_pep.fasta -db
Iblastdb/refseq_protein -out ./RBH/denovo_vs_refseq -evalue 0.01 -outfmt 7 -
max_target_seqgs 1,

$blastp -num_threads 12 -query ./blastdb/refseq_protein.fasta -db
./blastdb/denovo_pep -out ./RBH/refseq_vs_denovo -evalue 0.01 -outfmt 7 -
max_target_seqgs 1

#select top hits

$awk /"DENV*/' /RBH/denovo_vs_refseq|awk {if($3>=70) print$0}'|awk
Yprint$1,$2}'|sort -u > ./RBH/denovo_refseq_table

$awk /"NP|"XP/' ./RBH/refseq_vs_denovo|awk {if($3>=70) print$0}'|awk
{print$1,$2}'|sort -u > ./RBH/refseq_denovo_table

# select same pair

$awk 'NR==FNR{a[$1,$2];next} ($2,$1) in a' /RBH/denovo_refseq_table
/RBH/refseq_denovo_table > ./RBH/selected_matches

# calculate the length of the protein sequences of denovo assembly and refseq

$awk ">/ {if (seglen)print seqlen;print;seglen=0;next} { seglen+=
length($0)}END{print seglen}' ./blastdb/denovo_pep.fasta | awk 'NR%2{s=$0; next}
{print 5,$0} OFS="\t" > ./RBH/denovo_pep_length

$awk '/*>/ {if (seqglen)print seglen;print;seqlen=0;next} { seqglen+=
length($0)}END{print seqlen}' ./blastdb/refseq_protein.fasta] awk 'NR%2{s=3$0; next}
{print s,$0}' OFS="\t" > ./RBH/refseq_protein_length

# calculate the RBH ratio and select better covered refseq

14



$join -j 1 -01.2,1.1,2.2 <(sort -k1 ./RBH/selected_matches) <(sort -k1
/RBH/refseq_protein_length_mod) > ./RBH/selected_matches_refseq_length

$join-j1-01.1,1.2,2.2,1.3 <(sort -k1 ./RBH/selected_matches_refseq_length) <(sort
-k1 ./RBH/denovo_pep_length)|lawk {ratio=$4/$3; if(ratio>1) print $0, ratio}' >
/RBH/selected_matches_sigRBHratio_refseq

# get the protein fasta sequences from the selected refseqlDs [RBH ratio based]

$awk {print $2}' ./RBH/selected_matches_sigRBHratio_refseq >
/RBH/finla_assembly/selected_matches_sigRBHratio_refseq_IDs

#fetch FASTA sequences with better RBH ratio from refseq data

$awk
'BEGIN{while((getline<"./RBH/finla_assembly/selected_matches_sigRBHratio_refseq
_IDs")=>0)I[">"$1]=1}/">/{f=I[$1]?1:0}f ./blastdb/refseq_protein.fasta >
/RBH/finla_assembly/sigRBHratio_refseq_protein.fasta

#fetch FASTA sequences unique to refseq data by romoving matching IDs (orthologs
from RBH)

$awk
'BEGIN{while((getline<"./RBH/selected_matches")>0)I[">"$1]=1}/">/{f=![$1]?1:0}
[blastdb/refseq_protein.fasta> ./RBH/finla_assembly/unique_refseq.fasta

#fetch FASTA sequences common to de novo and refseq data [from denovo
assembly] (orthologs from RBH)

$awk
'BEGIN{while((getline<"./RBH/selected_matches")>0)I[">"$2]=1}/">/{f=I[$1]?1:0}f
[blastdb/denovo_pep.fasta > ./RBH/finla_assembly/common_denovo.fasta

#fetch FASTA sequences common to denovo and refseq data after filtering
significant RBH hits from refseq [from de novo assembly] (orthologs from RBH)

$awk
'BEGIN{while((getline<"./RBH/selected_matches_sigRBHratio_refseq")>0)I[">"$1]=1}
IN>KE=11[$1]?1:01' ./RBH/finla_assembly/common_denovo.fasta >
/RBH/finla_assembly/common_denovo_denovo.fasta

#fetch FASTA sequences unique to de novo data by romoving matching IDs
(orthologs from RBH)

$awk
'BEGIN{while((getline<"./RBH/selected_matches")>0)I[">"$2]=1}/">/{f=!1[$1]?1:0}'
blastdb/denovo_pep.fasta > ./RBH/finla_assembly/unique_denovo.fasta

# get the CDS fasta sequences from the selected refseqlDs [RBH ratio based]

$join-13-21-0 1.2 <(sort -k3
~/mouli/projects/hydra_regeneration/hmag_genome/ID_maps/IDs_map_mod) <(sort
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-k1 ./RBH/finla_assembly/selected_matches_sigRBHratio_refseq_IDs) |sort -u >
/RBH/finla_assembly/selected_matches_sigRBHratio_refseq_XM_NM_IDs

#fetch FASTA sequences with better RBH ratio from refseq data

$awk
'BEGIN{while((getline<"./RBH/finla_assembly/selected_matches_sigRBHratio_refseq
_XM_NM_IDs")>0)I[">"$1]=1}/">/{f=1[$1]?1:0}f ./blastdb/refseq_rna.fasta >
/RBH/finla_assembly/sigRBHratio_refseq_cds.fasta

$join -1 3-21-01.2 <(sort -k3
~/mouli/projects/hydra_regeneration/hmag_genome/ID_maps/IDs_map_mod) <(sort
-k1 ./RBH/selected_matches) |sort -u > ./RBH/selected_matches XM_NM_IDs

#fetch FASTA sequences unique to refseq data by romoving matching IDs (orthologs
from RBH)

$awk

'BEGIN{while((getline<"./RBH/selected_matches_ XM_NM_IDs")>0)I[">"$1]=1}/">/{f=!
[[$1]?1:0}' ./blastdb/refseq_rna.fasta >
/RBH/finla_assembly/unique_refseq_cds.fasta

#fetch FASTA sequences common to de novo and refseq data [from denovo
assembly] (orthologs from RBH)

$grep ">" ./RBH/finla_assembly/common_denovo.fasta| awk {split($1,a,">"); print
a[2]}' > ./RBH/finla_assembly/common_denovo_IDs

$awk
'BEGIN{while((getline<"./RBH/finla_assembly/common_denovo_IDs")>0)I[">"$1]=1}/"
>/[{f=I[$1]?1:0}f' ./blastdb/denovo_cds.fasta >
/RBH/finla_assembly/common_denovo_cds.fasta

#fetch FASTA sequences common to de novo and refseq data after filtering
significant RBH hits from refseq [from de novo assembly] (orthologs from RBH)

$join -1 3-2 2 -0 2.1 <(sort -k3
~/mouli/projects/hydra_regeneration/hmag_genome/ID_maps/IDs_map_mod) <(sort
-k2 ./RBH/selected_matches_sigRBHratio_refseq) [sort -u >
/RBH/finla_assembly/selected_matches_sigRBHratio_denovo_IDs

$awk
'BEGIN{while((getline<"./RBH/finla_assembly/selected_matches_sigRBHratio_denov
o_IDs")>0)I[">"$1]=1}/~>/f=1[$1]?1:0}f
/RBH/finla_assembly/common_denovo_cds.fasta >
/RBH/finla_assembly/common_denovo_denovo_cds.fasta

#fetch FASTA sequences unique to denovo data by romoving matching IDs
(orthologs from RBH)
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$awk
'BEGIN{while((getline<"./RBH/selected_matches")>0)I[">"$2]=1}/">/{f=!1[$1]?1:0}'
blastdb/denovo_cds.fasta > ./RBH/finla_assembly/unique_denovo_cds.fasta

# remove line breaks to protein fasta files

$awk "/">/ { printf "%s", $0; n ="\n"} /A>/ { print n $0; n =" } END { printf "%s", n }'
/RBH/finla_assembly/sigRBHratio_refseq_protein.fasta >
/RBH/finla_assembly/sigRBHratio_refseq_protein_nolinebreaks.fasta

$awk 7>/ { printf "%s", $0; n ="\n"} /~>/{ print n $0; n =™ } END { printf "%s", n }'
/RBH/finla_assembly/unique_refseq.fasta>./RBH/finla_assembly/unique_refseq_nili
nebreak.fasta

$awk "/ >/ { printf "%s", $0; n ="\n"} /A>/ { print n $0; n =" } END { printf "%s", n }'
/RBH/finla_assembly/common_denovo.fasta >
/RBH/finla_assembly/common_denovo_nolinebreak.fasta

$awk 1/">/ { printf "%s", $0; n ="\n"} /A>/{ print n $0; n =" } END { printf "%s", n }'
/RBH/finla_assembly/common_denovo_denovo.fasta >
/RBH/finla_assembly/common_denovo_denovo_nolinebreaks.fasta

$awk 'I/A>/ { printf "%s", $0; n ="\n"} /A>/ { print n $0; n =" } END { printf "%s", n }'
/RBH/finla_assembly/unique_denovo.fasta >
/RBH/finla_assembly/unique_denovo_nolinebreak.fasta

$awk "/7>/ { printf "%s", $0; n ="\n"} /~>/{ print n $0; n =" } END { printf "%s", n }'
Iblastdb/denovo_pep.fasta > ./RBH/finla_assembly/denovo_pep_nolinebreaks.fasta

# remove line breaks to CDS fasta files

$awk "/7>/ { printf "%s", $0; n ="\n"} /~>/{ print n $0; n =" } END { printf "%s", n }'
/RBH/finla_assembly/sigRBHratio_refseq_cds.fasta >
/RBH/finla_assembly/sigRBHratio_refseq_cds_nolinebreaks.fasta

$awk "/">/ { printf "%s", $0; n ="\n"} /A>/ { print n $0; n =" } END { printf "%s", n }'
/RBH/finla_assembly/unique_refseq_cds.fasta >
/RBH/finla_assembly/unique_refseq_cds_nolinebreaks.fasta

$awk '1/">/ { printf "%s", $0; n ="\n"} /A>/ { print n $0; n =" } END { printf "%s", n }'
/RBH/finla_assembly/common_denovo_cds.fasta >
J/RBH/finla_assembly/common_denovo_cds_nolinebreaks.fasta

$awk ">/ { printf "%s", $0; n ="\n"} /A>/{ print n $0; n =" } END { printf "%s", n }'
/RBH/finla_assembly/common_denovo_denovo_cds.fasta >
/RBH/finla_assembly/common_denovo_denovo_cds_nolinebreaks.fasta

$awk '1/">/ { printf "%s", $0; n ="\n"} /A>/ { print n $0; n =" } END { printf "%s", n }'
/RBH/finla_assembly/unique_denovo_cds.fasta >
/RBH/finla_assembly/unique_denovo_cds_nolinebreaks.fasta
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# modify protein fasta headers of refseq [remove description and ">" and keep IDs]

$sed 's/\ .*$//g'
/RBH/finla_assembly/sigRBHratio_refseq_protein_nolinebreaks.fasta|sed 's/>//g' >
/RBH/finla_assembly/sigRBHratio_refseq_protein_nolinebreaks_modIDs.fasta

# modify cds fasta headers of refseq [remove description and ">" and keep IDs]

$sed 'sN\ .*$//g' ./RBH/finla_assembly/sigRBHratio_refseq_cds_nolinebreaks.fasta|
sed 's/>/lg' >
/RBH/finla_assembly/sigRBHratio_refseq_cds_nolinebreaks_modIDs.fasta

$sed 'sN\ .*$//g" ./RBH/finla_assembly/unique_refseq_cds_nolinebreaks.fasta|sed
's/>//g' > ./RBH/finla_assembly/unique_refseq_cds_nolinebreaks_modIDs.fasta

# convert no line break protein fasta to tab limited

$awk 'NR%2{s=$0; next} {print s,$0} OFS="\t"
/RBH/finla_assembly/sigRBHratio_refseq_protein_nolinebreaks_modIDs.fasta >
/RBH/finla_assembly/sigRBHratio_refseq_protein_nolinebreaks_modIDs_tablimited.
fasta

$sed 's/>//g' .IRBH/finla_assembly/common_denovo_denovo_nolinebreaks.fasta
|awk 'NR%2{s=$0; next} {print s,$0}' OFS="\t"
> /RBH/finla_assembly/common_denovo_denovo_nolinebreaks_tablimited.fasta

$awk'NR%2{s=$0; next} {print s,$0}' OFS="\t"
/RBH/finla_assembly/denovo_pep_nolinebreaks.fasta >
/RBH/finla_assembly/denovo_pep_nolinebreaks_tablimited.fasta

# convert no line break cds fasta to tab limited

$awk 'NR%2{s=$0; next} {print s,$0} OFS="\t"
/RBH/finla_assembly/sigRBHratio_refseq_cds_nolinebreaks modIDs.fasta>
/RBH/finla_assembly/sigRBHratio_refseq_cds_nolinebreaks _modIDs_tablimited.fast
a

$sed 's/>/lg'
/RBH/finla_assembly/common_denovo_denovo_cds_nolinebreaks.fasta| awk
'NR%2{s=3$0; next} {print s,$0}' OFS="\t" >
/RBH/finla_assembly/common_denovo_denovo_cds_nolinebreaks_tablimited.fasta

# add de novo IDs to RBH best hit IDs (protein)

$join -j 1 -01.1,1.2,2.2 <(sort -k1 ./RBH/selected_matches) <(sort -k1
/RBH/finla_assembly/sigRBHratio_refseq_protein_nolinebreaks_modIDs_tablimited.
fasta) | awk {print">"$1"_"$2,$3} OFS="\n" >
/RBH/finla_assembly/sigRBHratio_refseq_proteinlD_denovolD.fasta

# add de novo IDs to RBH best hit IDs (cds)
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$join-13-21-01.2 2.2 <(sort -k3
~/mouli/projects/hydra_regeneration/hmag_genome/ID_maps/IDs_map_mod) <(sort
-k1 ./RBH/selected_matches) |sort -u > ./RBH/selected_matches NM_XM_denv_IDs

$join -j 1 -01.1,1.2,2.2 <(sort -k1 ./RBH/selected_matches NM_XM_denv_IDs)
<(sort -k1
/RBH/finla_assembly/sigRBHratio_refseq_cds_nolinebreaks_modIDs_tablimited.fast
a) | awk {print">"$1"_"$2,$3} OFS="\n" >
/RBH/finla_assembly/sigRBHratio_refseqlD_denovolD.fasta

# add refseqlDs to de novo matching sequences (protein)

$join-12-21-01.2,1.1,2.2 <(sort -k2 ./RBH/selected_matches) <(sort -k1
/RBH/finla_assembly/common_denovo_denovo_nolinebreaks_tablimited.fasta) |
awk {print">"$1"_"$2,$3} OFS="\n" >
/RBH/finla_assembly/common_denovo_refseq.fasta

# add refseqlDs to de novo matching sequences (cds)

$join-12-21-01.2,1.1,2.2 <(sort -k2 ./RBH/selected_matches NM_XM_denv_IDs)
<(sort -k1
/RBH/finla_assembly/common_denovo_denovo_cds_nolinebreaks_tablimited.fasta)
| awk {print">"$1"_"$2,$3} OFS="\n" >
/RBH/finla_assembly/common_denovolD_refseqID.fasta

#merge all sequences

$cat ./RBH/finla_assembly/protein_sequences/*.* >
I/RBH/finla_assembly/protein_sequences/hybrid_protein.fasta

$cat ./RBH/finla_assembly/CDS_sequences/*.* >
/RBH/finla_assembly/CDS_sequences/hybrid_cds.fasta

7) Calculation of completeness of different transcriptome assemblies by
BUSCO (version 3.0.2)

a) training augustus

Initially gene prediction algorithm was trained to get custom specific models for
running AGUSTUS. This was achieved through BUSCO wrapper. Here, | have used
filtered gene sets from RefSeq genome annotation containing multi exon and single
copy genes after removing UTRSs.

# split test and training set (~1:5)

$./scripts/randomSplit.pl ./gene_set_filter4_mod_withoutUTR.gb 200
grep -c LOCUS

Jgene_filter4_mod_withoutUTR.gb*

# create new file for hydra vulgaris Ind-Pune

$./scripts/new_species.pl --species=HvullP
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#etrain
$./bin/etraining --species=HvullP ./ gene_set _filter4_mod_withoutUTR.gb.train

#test
$./binfaugustus --species=HvullP ./ gene_set filter4 _mod_withoutUTR.gb.test | tee
firsttest.out

#optimize

$./scripts/optimize _augustus.pl --cpus=10 --species=HvullP
I/MAKER _filter4_mod_withoutUTR.gb.train --
metapars=./config/species/HvullP/HvullP_metapars.cfg

b) Run BUSCO for each transcriptome assembly or refseq data

#busco

$./scripts/run_BUSCO.py -c 10 --long -sp HvullP -0 Hmagl1 -i
/home/hydra/mouli/projects/Hydra_Genome/BUSCO/busco/data/hma.fasta -I
/home/hydra/mouli/projects/Hydra_Genome/BUSCO/busco/data/eukaryota_odb9 -m
genome -0 out_hmagl

$python scripts/generate_plot.py -wd ./BUSCO_summaries_hydra_assemblies

8) Functional annotation by InterProScan (version 5.14-53.0) and BLAST
(version 2.2.28+)

# functional annotation by InterProScan

$./interproscan-5.14-53.0/interproscan.sh -i
/home/hydra/mouli/projects/wnt/new_analysis/denovo_refseq_merge/RBH/finla_asse
mbly/protein_sequences/hybrid_protein.fasta -appl
ProDom,ProSiteProfiles,PRINTS,Pfam, TIGRFAM --goterms -0
/home/hydra/mouli/projects/wnt/new_analysis/denovo_refseq_merge/annotation/hybr
id_protein_interproscan -f TSV

$awk 'BEGIN {FS="\t"};{print$1"\t"$14}' ./hybrid_protein_interproscan | awk
'1GO:Aprint$0}'| sort -u > ./hybrid_protein_interproscan_go_raw

$awk {FS="\t"} {for(j=2;j<=NF;j++) a[$1]=a[$1]"\t"$}END{for(i in a) {print i"a[i]}}'
Jannotation/hybrid_protein_interproscan_go_raw >
Jannotation/hybrid_protein_interproscan_go_WEGO native_format

#remove repeted GO IDs per record

$awk '{ while(++i<=NF) printf ('a[$i]++) ? $i FS:""; i=split("",a); print "'}
Jannotation/hybrid_protein_interproscan_go_WEGO native_format >
Jannotation/hybrid_protein_interproscan_go WEGO _native_format_mod

# annotation by performing BLAST against ubniref90
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$blastp -query ./RBH/finla_assembly/protein_sequences/hybrid_protein.fasta -db
[blastdb/uniref90 -num_threads 11 -max_target_seqs 1 -outfmt 6 >
Jannotation/hybrid_protein_blastp_uniref90.outfmt6

$awk {print $2}' ./annotation/hybrid_protein_blastp_uniref90.outfmt6 >
Jannotation/hybrid_protein_blastp_hits_uniref90_IDs

#go to uniprot retrieve/ID mapping and paste the list of UniRef90 hits and converts
IDs (UniRef) to UniProtkKB, download as tab limited file and change UNIREF90 to
UniRef90.

$join-12-21-01.12.4 -3\t <(sort -k2
Jannotation/hybrid_protein_blastp_uniref90.outfmt6) <(sort -k1
Jannotation/uniref90_go_IDs.tab)| awk /GO:/{print $0} Jawk '$1=$1"' FS=";" OFS="\t"
|sort -u >./annotation/hybrid_protein_uniref90blastP_go_raw

$awk {FS="\t"} {for(j=2;j<=NF;j++) a[$1]=a[$1]"\t"$}END{for(i in a) {print i""a[i]}}'
Jannotation/hybrid_protein_uniref90blastP_go_raw >
Jannotation/hybrid_protein_uniref90blastP_go_raw_WEGO native_format

#remove repeated GO IDs per record

$awk '{ while(++i<=NF) printf (a[$i]++) ? $i FS:""; i=split("",a); print "}’
Jannotation/hybrid_protein_uniref90blastP_go_raw_WEGO_native_format >
Jannotation/hybrid_protein_uniref90blastP_go_raw_WEGO_native_format_mod

$cat
Jannotation/hybrid_protein_uniref90blastP_go _raw WEGO_native_format_mod
Jannotation/hybrid_protein_interproscan_go WEGO _native_format_mod >
Jannotation/merged_GO _IDs

$awk {FS=""} {for(j=2;j<=NF;j++) a[$1]=a[$1]"\t"$}END{for(i in a) {print i""a[i]}}'
Jannotation/merged_GO_IDs > ./annotation/merged_GO _IDs_unique

#remove repeated GO IDs per record

$awk '{ while(++i<=NF) printf ('a[$i]++) ? $i FS:""; i=split("",a); print "'}’
Jannotation/merged_GO _IDs_unique > ./annotation/merged_GO_IDs_mod

9) Read alignment and quantitation by Trinity pipeline (version 2.1.1)

#!/bin/bash

foriin $(Is
/home/hydra/mouli/projects/wnt/new_analysis/refsegbased_DE/tophat/*.fastq|awk -
F'I" {split($NF,a,"."); print a[1]}'|cut -c -11]| sort -u)

do ./util/align_and_estimate abundance.pl --thread_count 10 --transcripts
/home/hydra/mouli/projects/wnt/new_analysis/trinity DE/hybrid_cds_mod.fasta --
seqType fq --left
/home/hydra/mouli/projects/wnt/new_analysis/refseqbased DE/tophat/${i} R1.fastq -
-right
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/home/hydra/mouli/projects/wnt/new_analysis/refsegbased_DE/tophat/${i} R2.fastq -
-est_method RSEM --aln_method bowtie --prep_reference --output_dir
/home/hydra/mouli/projects/wnt/new_analysis/trinity DE/alignment_out/${i}

done;

Note: similar command line was used for analysis using different experimental
samples. The final count matrix was used in edgeR for differential expression
analysis. All the commands listed above are generic and require additional details
(directory structure and file names) in order to re-execute them.

Phylogenetic analysis of PRD class of homeobox genes.

Phylogenetic analysis was carried out using the homeobox genes collected from
HomeoDB for human, mouse, zebrafish, fruitfly and nematode
4(http://nomeodb.zoo.ox.ac.uk). Sequences from Nematostella and sponges were
included for comparative analysis based on previous classification °. Here, initial
broad classification was carried out using CLANS to segregate PRD class members
based on BLAST similarity scores using bioinformatic toolkit available at
htpps://toolkit.tubingen.mpg.de 6. Homeobox domain regions were collected from
these sequences after performing hmmscan using HMMER v3.1. All the fetched
sequences from these group were aligned using ETC3 tool kit 7. These alignments
were cured manually in Jalview v2 and used for further analysis (Waterhouse et. al.,
2009). Phylogentic tree was computed using randomized accelerated maximum
likelihood (RAXML-HPC v.8 on XSEDE) implemented in CIPRES Science Gateway &.
Here, protein CAT model with LG substitution matrix was used with 1000 iterations of
rapid bootstrap analysis and HyHox1 is used as an outgroup. The phylogenetic tree
was visualized and annotated in iTOL and branch support values above 30 were
displayed on branches °.

1) PRD class protein sequence files
>al DR

MGISEEIKLEELPQEAKLAHPDAVVLVDRAPGSSAASAGAALTVSMSVSGGAPSGASGASGGTNSPVSDGNSDCE
ADEYAPKRKQRRYRTTFTSFOQLEELEKAFSRTHYPDVEFTREELAMKIGLTEARIQVWFONRRAKWRKQEKVGPQS
HPYNPYLPGGAATMOTVVGAALPPNPFTHLGFQLRKPFDAQHAANLAAFRYPHLSAAPMIPSGYFNQFQRAPPHM
LPHGMAGMYSPSSSFQSLLANMTAVPRGTPLGKPPALLVGSPDLHSPNHMLASPPTSPASGHASQHQOQHPTAHPP
PPOAPPOMPVGVQPAQLSPOHLVGIALTQQASSLSPTQTSPVALTLSHSPOQROQLPPPSHQAPPPPPRAATPPEDR
RTSSIAALRLKAREHELKLELLRQNGHGNDVVS

>ALX1 DA

MEYLSDKESLKSPATIKGSDYYMDQVMDTLDNVQYYNKASPKCVQAFPMOSNDQHSSMDRSSPCDNQSSVTYCAPK
SEESSLHAMENCCSLRVSPATSGPDKTDLDELGEKCDSNVSSSKKRRHRTTEFTSAQLEELEKVFQKTHYPDVYVR
EQLAMRTELTEARVQVWEFONRRAKWRKRERYGQIQQAKSHFAATYDISMLPRTDSYSQISNNLWTGPSAGSSVVS
SCMIPRGSPPCVTSPYPHSPRAAEHGYVGEPNHQONQFGVNHVSLNNFFADSLLASSANSHAAFETKPEFERRSS
SIAVLRMKAKEHTANISWAM
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>ALX1 HU

MEFLSEKFALKSPPSKNSDEFYMGAGGPLEHVMETLDNESFYSKASAGKCVQAFGPLPRAEHHVRLERTSPCQDSS
VNYGITKVEGQPLHTELNRAMDNCNSLRMSPVKGMQOEKGELDELGDKCDSNVSSSKKRRHRTTEFTSLOLEELEKV
FOKTHYPDVYVREQLALRTELTEARVOQVWEQNRRAKWRKRERYGQIQQAKSHFAATYDISVLPRTDSYPQIQNNL
WAGNASGGSVVTSCMLPRDTSSCMTPYSHSPRTDSSYTGESNHONQFSHVPLNNFFTDSLLTGATNGHAFETKPE
FERRSSSIAVLRMKAKEHTANISWAM

>ALX1 MO

MEFLSEKFALKSPPSKNSDEFYMGTGGALEHVMETLDNESFYGKATAGKCVQAFGPLPRAEHHVRLDRTSPCQDSS
VNYGITKVEGQPLHTELNRAMDNCNNLRMSPVKGMPEKSELDELGDKCDSNVSSSKKRRHRTTFTSLOQLEELEKV
FOKTHYPDVYVREQLALRTELTEARVQVWEQONRRAKWRKRERYGQIQQAKSHFAATYDISVLPRTDSYPQIQNNL
WAGNASGGSVVTSCMLPRDASSCMTPYSHSPRTDSSYTGEFSNHONQFSHVPLNNFFTDSLLTGATNGHAFETKPE
FERRSSSIAVLRMKAKEHTANISWAM

>ALX3 HU

MDPEHCAPFRVGPAPGPYVASGDEPPGPQGTPAAAPHLHPAPPRGPRLTRFPACGPLEPYLPEPAKPPAKYLQDL
GPGPALNGGHFYEGPAEAEEKTSKAASFPQLPLDCRGGPRDGPSNLOQGSPGPCLASLHLPLSPGLPDSMELAKNK
SKKRRNRTTEFSTFQLEELEKVFQKTHYPDVYAREQLALRTDLTEARVQVWEONRRAKWRKRERYGKIQEGRNPET
AAYDISVLPRTDSHPQLONSLWASPGSGSPGGPCLVSPEGIPSPCMSPYSHPHGSVAGEFMGVPAPSAAHPGIYST
HGFPPTLGGHSFEPSSDGDYKSPSLVSLRVKPKEPPGLLNWTT

>ALX3 MO

MDPERCAPFSVGPAAGPYAAAGDEAPGPQGTPDAAPHLHPAPPRGPRLSRFPACGPLEPYLPEPAKPPAKYLQDL
GPGPVLNGGHFYEGSAEAEEKASKAASFPQLPVDCRGGPRDGPSNVQASPGPCLASLSVPLSPGLPDSMELAKTK
SKKRRNRTTFSTFQLEELEKVFQKTHYPDVYAREQLALRTDLTEARVQVWEFONRRAKWRKRERYGKMQEGRNPET
TAYDISVLPRTDSHPQLONSLWPSPGSGSPGGPCLMSPEGIPSPCMSPYSHSHGNVAGFMGVPASPAAHPGIYSI
HGFPPALGGHSFEPSPDGDYKSPSLVSLRMKPKEPPGLLNWTT

>ALX4 HU

MNAETCVSYCESPAAAMDAYYSPVSQSREGSSPFRAFPGGDKFGTTFLSAAAKAQGFGDAKSRARYGAGQQODLAT
PLESGAGARGSEFNKFQPQPSTPQPQPPPOPOPOQOQOPOPOPPAQPHLYLORGACKTPPDGSLKLOQEGSSGHSAAL
QVPCYAKESSLGEPELPPDSDTVGMDSSYLSVKEAGVKGPQDRASSDLPSPLEKADSESNKGKKRRNRTTETSYQ
LEELEKVFQKTHYPDVYAREQLAMRTDLTEARVQVWEFONRRAKWRKRERFGOMOQVRTHFSTAYELPLLTRAENY
AQIONPSWLGNNGAASPVPACVVPCDPVPACMSPHAHPPGSGASSVTDFLSVSGAGSHVGQTHMGSLEFGAASLSP
GLNGYELNGEPDRKTSSIAALRMKAKEHSAATISWAT

>ALX4 MO

MNAETCVSYCESPAAAMDAYYSPVSQSREGSSPFRGFPGGDKFGTTFLSAGAKGQGFGDAKSRARYGAGQQDLAA
PLESSSGARGSEFNKFQPOQPPTPQPPPAPPAPPAHLYLQRGACKTPPDGSLKLOEGSGGHNAALQVPCYAKESNLG
EPELPPDSEPVGMDNSYLSVKETGAKGPODRASAEIPSPLEKTDSESNKGKKRRNRTTFTSYQLEELEKVFQKTH
YPDVYAREQLAMRTDLTEARVQVWEQONRRAKWRKRERFGOMOQOQVRTHESTAYELPLLTRAENYAQIQNPSWIGNN
GAASPVPACVVPCDPVPACMSPHAHPPGSGASSVSDFLSVSGAGSHVGQTHMGSLFGAAGISPGLNGYEMNGEPD
RKTSSTIAALRMKAKEHSAAISWAT

>ALX4a DA

MNAETCVSYCEMTSMDSYYSPSAPQGRDHQANPEFRTEFQASDTKYSPAFLTNKGOGYGEKSGSPFQOECQSLDATA
GEGTFNKYHLFMQORSSCKTPPDSSKLOQENSGHNGGLIACYGKDSTGLTDSELPONSDPAGMDGSYLSVKDSGVK
SPOOATSELASPLDKTEGESNKGKKRRNRTTFTSYQLEELEKVFQKTHYPDVYAREQLALRTDLTEARVQVWEQN
RRAKWRKRERFGOMOQVRTHEFSTAYELPLLTRPENYAQIQONPSWIGGSSAASPVPGCVVPCDSVTSCMPPHPHAA
SGVSDFLGVPSPGSHMGQTHMGSLEFGSPGMGTGINGYDLNMDPDRKSSSTIAALRMKAKEHSAATSWAT

>ARX DA

MSSQYDDDSRDRSECKSKSPTVLSSYCIDSILGRRSPCKVRQLGAQSLPAPVRPDHEMTTEVTSKENSEFDSDMHL
PPKLRRLYGPGGKYLDSGRGFHEHLEKGERERLLDQACESLKISQAPQVSISRSKSYRENAPFSQSDEGQSPEHM
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AQELVELSTLKFEEDVVKEEACGDNSLSPKDEESLHNDGDVKDGEDSVCLSAGSDSEEGMLKRKQRRYRTTETSY
QLEELERAFQKTHYPDVFTREELAMRLDLTEARVOQVWEQNRRAKWRKREKAGVQAHPTGLPFPGPLAAAHPLSHY
LEGGPFPPHPHPALESAWTAAAAAAAAFPGLAPPPNSSALPPATPLGLGTFLGTAMFRHPAFIGPTEFGRLESSMG
PLTSASTAAALLRQTAPPVESPVQPSAALPEPPSSSSSTAADRRASSIAALRLKAKEHSAQLTQLNILPSGTAGK
EVC

>ARX_HU

MSNQYQEEGCSERPECKSKSPTLLSSYCIDSILGRRSPCKMRLLGAAQSLPAPLTSRADPEKAVQGSPKSSSAPE
EAELHLPPKLRRLYGPGGGRLLOQGAAAAAAAAAAAAAAAATATAGPRGEAPPPPPPTARPGERPDGAGAAAAAAA
AAAAAWDTLKISQAPQVSISRSKSYRENGAPEFVPPPPALDELGGPGGVTHPEERLGVAGGPGSAPAAGGGTGTED
DEEELLEDEEDEDEEEELLEDDEEELLEDDARALLKEPRRCPVAATGAVAAAAAAAVATEGGELSPKEELLLHPE
DAEGKDGEDSVCLSAGSDSEEGLLKRKQRRYRTTEFTSYQLEELERAFQKTHYPDVEFTREELAMRLDLTEARVQVW
FONRRAKWRKREKAGAQTHPPGLPFPGPLSATHPLSPYLDASPFPPHHPALDSAWTAAAAAAAAAFPSLPPPPGS
ASLPPSGAPLGLSTFLGAAVFRHPAFISPAFGRLEFSTMAPLTSASTAAALLRQPTPAVEGAVASGALADPATAAA
DRRASSTIAALRLKAKEHAAQLTQLNILPGTSTGKEVC

>ARX_MO

MSNQYQEEGCSERPECKSKSPTLLSSYCIDSILGRRSPCKMRLLGAAQSLPAPLASRADQEKAMQGSPKSSSAPE
EAELHLPPKLRRLYGPGGGRLLOQGAAAAAAAAAAAAAAATATGTAGPRGEVPPPPPPAARPGERQDSAGAVAAAA
AAAAWDTLKISQAPQVSISRSKSYRENGAPEFVPPPPALDELSGPGGVAHPEERLSAASGPGSAPAAGGGTGAEDD
EEELLEDEEDEEEEEELLEDDDEELLEDDARALLKEPRRCSVATTGTVAAAAAAAAAAVATEGGELSPKEELLLH
PEDAEGKDGEDSVCLSAGSDSEEGLLKRKQRRYRTTFTSYQLEELERAFQKTHYPDVFTREELAMRLDLTEARVQ
VWEONRRAKWRKREKAGAQTHPPGLPFPGPLSATHPLSPYLDASPFPPHHPALDSAWTAAAAAAAAAFPSLPPPP
GSASLPPSGAPLGLSTFLGAAVFRHPAFISPAFGRLESTMAPLTSASTAAALLRQPTPAVEGAVASGALADPATA
AADRRASSIAALRLKAKEHAAQLTQLNILPGTSTGKEVC

>CG11294 DR

MAGPFISPLPGDLLTEYMFGRRROQRRNRTTFTPOQOLOELEALFOKTHYPDVFLREEVALRISLSEARVQVWEFQNR
RAKWRKQARLQLLODAWRMRCLSLGTPPVMGGGAVQGGSGNGATARPPSQTPENLSSASKDSELAEVGNGPNSGS
FTMMHPAFQOQHOOOOHQGHQOATDODKLSKTYTELKLYKAPSHGMELGGMAALSGHSDEGSDGSDSEEIDLTSG
ACIDEFSQSSKLOOQOOOOOOOQGTOGAAGSAEANGGL

>CG13141_DR

MNIEKTITFSDPKMSGLPTASITECTEDSNTPKLAPDKPLLPEECVSPEPSRNREHCDPLDTSLVNTKQRRSRTN
FTLDQLNELERLFEETHYPDAFMREELSQRLGLSEARVQVWEFQONRRAKCRKHENQOMHKGFLVGSRSPPIATPLEP
CRVAPYVSLAALRSSSVPSHPAAATSSNPQAPGVSGTSSSGKVVTVDSPHNHNPAISRSAIKQEFSSTVAAAAAFS
AFDPAIISVAAHQYAAAITNGTVPAGLEFSVPQYSINLAAFAAAHSKSSSIADLRMKAKKHSESLGLQADMVL

>CG32532 DR

MIRATSCALSTRPLRSPKAPSHRHKIRSIKTGARSPRDSFQLDYSIDFFKTYIDTQREFYAGHKLDEFKHQSCAGGP
GSGGAGGPGPGGGGGASGVVVVGGTSNSNNPAAAQOQOOQOOOQOOO00QOSGGNNPSNGSNSAVALSLAHPHAH
ASHAHSSHAHGSHAHALATIAHGHHGLLPSVVPQQOOOQOQOQ0Q0Q0Q00Q00QAQQLPPGVGVASPLOQOQOQO0Q000
QOO0QO0QOOQLINNGGVSAGTPTLLIGNGPSSSGAGTGSVSAAAAAAAAAAAASSSSSSLPHVAPHSLGLSPQS
SADSQQFNIFPAIFSROLNFSAGGQOGGKLSMDELRPNLVGGLLGLOQGLLEDHASMOHGGVGODTKEFMSFQODORL
MGIGGSHENRLLSLASSVQDTRSPITTLEKSSSSSLNHQRKCSSTPEDEFSALYSGLPTPGMDSSSHHHTPAHTPP
SRLSDHTISAEGAFKKLKPEPNSGLSTVSAGITSPGSGLSSLSQHAGHTPTTASCPTPARRRHRTTEFTQEQLAEL
EAAFAKSHYPDIYCREELARTTKLNEARIQVWFONRRAKYRKQEKQLOKALAPSVIPSCNGMMRNIQGYSVSRGY
QPYPHHNTMNRYPODLFOMGASSYPGMTQPEFSMAHSTNMGSVGVROQDSMGEFHGMSPEDEWYNKSLSALRMNS SH
HPNLSAPMLQYQT

>CG34367 DR

MEQLAQFVTKSFEFNLTNNSVHALEFNSMTGARLKKPTEVKNSIFINSISSGGSYADTCASGEESVDIDITDLSVS
ESNTILAIDPEPTEESHSQREEHVETYSLSPTLHKAAVEPKPKNWLISEDLDVDSQPEDPKMSGLPTASITECTE
DSNTPKLAPDKPLLPEECVSPEPSRNREHCDPLDTSLVNTKQRRSRTNFTLDQLNELERLFEETHYPDAFMREEL
SQRLGLSEARVQVWFONRRAKCRKHENQMHKGFLVGSRSPPIATPLEPCRVAPYVSLAALRSSSVPSHPAAATSS

24



NPOAPGVSGTSSSGKVVITVDSPHNHNPAISRSATKQFSSTVAAAAAFSAFDPATIISVAAHQYAAATITNGTVPAGL
FSVPQYSINLAAFAAAHSKSSSIADLRMKAKKHSESLGLOADMVL

>CG9876 DR

MLNYQQQLHSLPVGNPGNEYYGPTVSGEIYSSHQOSHNLESEDKLEDREESGRNLDKIHREFSVDNIMEMKHDAYSK
GKMAMELSSNFGPTGAGCGGADRPAPCSGNLPAGGGHHSRKPRRNRTTEFSSAQLTALEKVFERTHYPDAFVREEL
ATKVHLSEARVQVWEFONRRAKFRRNERSVGSRTLLDTAPQLVPAPISNNMHKYANIPHPHPQPPPPPGAYALNEG
PLELRSCONYTNCYGGEFGSSGASGSGVCSFEFGATNYCVAANYAKNAYPPL

>crx_ DA

MMSYIKQPHYAVNGLTLSASGMDLLHTAVGYPATPRKOQRRERTTFTRTQLDILEALFTKTRYPDIFMREEVALKT
NLPESRVQVWEFKNRRAKCRQOQOQOTSGOPKPRPPKKKSSPPPDLTSDPGTSSSVVAAPTPTVPPSVSAGTAPVSV
WSPTSLSPLPDPLCGSGTPCVQRPAPYPMSYGQPSSYSQGYGSSPYFSGLDCSPYLSPMTTQLSASGGALSPLTV
PSMGGSLSQSPSLSSQGYSTASLGEFSSVDCLDYKDQOQAWKLNESTVDCLDHKEFQVL

>CRX_HU

MMAYMNPGPHYSVNALALSGPSVDLMHQAVPYPSAPRKORRERTTFTRSQLEELEALFAKTQYPDVYAREEVALK
INLPESRVOQVWEKNRRAKCRQOROOOKOOQOPPGGQAKARPAKRKAGTSPRPSTDVCPDPLGISDSYSPPLPGPS
GSPTTAVATVSIWSPASESPLPEAQRAGLVASGPSLTSAPYAMTYAPASAFCSSPSAYGSPSSYFSGLDPYLSPM
VPQLGGPALSPLSGPSVGPSLAQSPTSLSGQSYGAYSPVDSLEFKDPTGTWKETYNPMDPLDYKDQSAWKEQIL

>CRX_MO

MMAYMNPGPHYSVNALALSGPNVDLMHQAVPYSSAPRKORRERTTFTRSQLEELEALFAKTQYPDVYAREEVALK
INLPESRVQVWEKNRRAKCRQOQOROQOKQQOQOPPGAQTKARPAKRKAGTSPRPSTDVCTDPLGISDSYSPSLPGPS
GSPTTAVATVSIWSPASEAPLPEAQRAGLVASGPSLTSAPYAMTYAPASAFCSSPSAYASPSSYFSGLDPYLSPM
VPQLGGPALSPLSGPSVGPSLAQSPTSLSGQSYSTYSPVDSLEFKDPTGTWKETYNPMDPLDYKDQSAWKFQIL

>DMBX1 HU

MOHYGVNGYSLHAMNSLSAMYNLHQOQAAQQAQHAPDYRPSVHALTLAERLAGCTFQDIILEARYGSQHRKQRRSR
TAFTAQQLEALEKTFQKTHYPDVVMRERLAMCTNLPEARVOQVWEFKNRRAKFRKKQRSLOKEQLOKQKEAEGSHGE
GKAEAPTPDTQLDTEQPPRLPGSDPPAELHLSLSEQSASESAPEDQPDREEDPRAGAEDPKAEKSPGADSKGLGC
KRGSPKADSPGSLTITPVAPGGGLLGPSHSYSSSPLSLFRLOEQFROHMAATNNLVHYSSFEVGGPAPAAAAAAA
AVPYLGVNMAPLGSLHCQOSYYQSLSAAAAAHQGVWGSPLLPAPPAGLAPASATLNSKTTSIENLRLRAKQHAASL
GLDTLPN

>DMBX1 MO

MOHYGVNGYSLHAMNSLSAMYNLHQOQAAQQAQHAPDYRPSVHALTLAERLAGCTFQDIILEARYGSQHRKQRRSR
TAFTAQQLEALEKTFQKTHYPDVVMRERLAMCTNLPEARVQVWFKNRRAKFRKKQRSLOKEQLOKQKEAEGSHGE
GKVEAPASDTQLETEQPPGLPSGDPPAELQLSLSEQSASESAPEDQLDREEDSRAEEPKAEKSPGSESKVPGCKR
GSPKADSPGSLAITPAAPGGGLLGPSHSYSSSPLSLFRLOQEQFROHMAATNNLMHY SSFEVGGPAPAAAAAAAAA
VPYLGVNMAPLSSLHCQOSYYQSLSAAAAAHQGVWGSPLLPAPPTGLAPASAALNSKTTSIENLRLRAKQHAASLG
LDTLPN

>DMBXla DA

MOHYGVNGYSLHAMNSLSAMYNLHQOQAAQQAQHAPDYRPSVHALTLAERLADITILEARYGSQHRKQRRSRTAFTA
QQLEALEKTFQKTHYPDVVMRERLAMCTNLPEARVQVWEFKNRRAKFRKKORSLOKEQLOKQKDVSTDGALAASDK
DEAPSTLNLENQPPSSTSSSSSMEAEAAPHALGSELSVELNVTSAEQSGSESATEDNATDKEEEIKQHREDLKVE
KEPAPGNLSPLCKRLSPKPDSPLGSPAISSSSSGVTGGISQSHSYSSSPLSLEFRLOEQFROHMAATNNLVHYPSE
DMATPSSIPYLGMNVNMPAPLGSLPCQSYYQSLSHHAQQVWNSPLLOQASGGLPSHNSKTTSIENLRLRAKQHAAS
LGLDTLPN

>DRGX_DA

MEYFHCPPQLEGECCRTNTLNTNGEFGNHASGDEDDGFLRRKOQRRNRTTFTLOOQLEALEAVFAQTHYPDVEFTREEL
AMKINLTEARVOQVWEQNRRAKWRKTERGTSEQDGGKEQMNEGNPPARNLNQSPVDHSRSKKEPMELQONINRVVG
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SGGPFFPSCLPGTLLNTATYAQALSQVATLKGSPLCSCCVPDPMGLSFLPPYGCQSNRTASVAALRMKAREHSEA
VLOSANLLGTGSTTGPAAGPALPLSONTGGDSSPNSSTSKITSLRRTPDKHLHCQKEGPDKK

>DRGX_DR

MFCYQCPPALHPCGPHPPRLPTLDYPFAATHPYTSYSYHPATIHDETEVRRKORRNRTTFTLOQQLEELETAFAQTH
YPDVFTREDLAMKINLTEARVQVWFONRRAKWRKAERLKDEQRKRENGESSSSLDKLHDSRESSPDITGEIDDDM
DDLPPROQRSHSPLANGOMEQQHSHSHSHSHSRSPGGGMHLDSSDNERPLSSNQLTATPHSASQSLGSISAGSPSP
SGMHREREHTPLVGGGGQGPSSPSNSRNTDSPIEVGGPMSLTTGSRMAASSNNSASSTPTPTTPHAPQMPHSSAA
AAAAFGSHIFGNFGGGSNASDSNCGFRPVLSEQSAVAAAAAAAAAQRSANHPPLFLPPHLAAQFTHQPLEFPGLKG
VSPEFQSLCSCCSLKPPPPPGSSVVAPLSIPVSSSSAASSPESPKSSGOGSVHDPRSNSVAELRRKAQEHSAALLQ
SLHAAAAAGLAFPGLHLPPLSFAHHPALGQHVVNHNNNNTMRMKHEAQDMTMNGLGPGSGSGSGSGSAGGGTSSA
ALLDLAESAVAYQQOQQOHATLSPPTTPTQQOSSGGVAATEGSPGSGATIAGSGSLNGNVVLTKME

>DRGX_HU

MEYFHCPPQLEGTATFGNHSSGDEFDDGFLRRKOQRRNRTTFTLQOQLEALEAVFAQTHYPDVFTREELAMKINLTEA
RVOVWEQNRRAKWRKTERGASDQEPGAKEPMAEVTPPPVRNINSPPPGDOQARSKKEALEAQQSLGRTVGPAGPEFE
PSCLPGTLLNTATYAQALSHVASLKGGPLCSCCVPDPMGLSFLPTYGCQSNRTASVATLRMKAREHSEAVLOSAN
LLPSTSSSPGPVAKPAPPDGSQEKTSPTKEQSEAEKSV

>DRGX_MO

MEYFHCPPQLEGTAPFGNHSTGDEDDGFLRRKORRNRTTFTLOQLEALEAVFAQTHYPDVFTREELAMKINLTEA
RVOVWEQONRRAKWRKTERGASDQEPGAKEPMAEVTPPPVRNINSPPPGDOTRSKKEALEAQQSLGRTVGPTGPEFE
PSCLPGTLLNTATYAQALSHVASLKGGPLCSCCVPDPMGLSFLPTYGCQSNRTASVAALRMKAREHSEAVLOSAN
LLPSTSSSPGPASKQAPPEGSQDKTSPTKEQSEGEKSV

>DU4L2_HU

MALPTPSDSTLPAEARGRGRRRRLVWTPSQSEALRACFERNPYPGIATRERLAQAIGIPEPRVQIWFONERSRQL
ROHRRESRPWPGRRGPPEGRRKRTAVTGSQTALLLRAFEKDRFPGIAAREELARETGLPESRIQIWFQNRRARHP
GOGGRAPAQAGGLCSAAPGGGHPAPSWVAFAHTGAWGTGLPAPHVPCAPGALPQGAFVSQAARAAPALQPSQAAP
AEGVSQPAPARGDFAYAAPAPPDGALSHPQAPRWPPHPGKSREDRDPORDGLPGPCAVAQPGPAQAGPQGQGVLA
PPTSQGSPWWGWGRGPQVAGAAWEPQAGAAPPPOQPAPPDASASARQGOMOGIPAPSQALQEPAPWSALPCGLLLD
ELLASPEFLOQAQPLLETEAPGELEASEEAASLEAPLSEEEYRALLEEL

>DUX4 HU

MALPTPSDSTLPAEARGRGRRRRLVWTPSQSEALRACFERNPYPGIATRERLAQAIGIPEPRVQIWFQONERSRQL
ROHRRESRPWPGRRGPPEGRRKRTAVTGSQTALLLRAFEKDRFPGIAAREELARETGLPESRIQIWFQONRRARHP
GOGGRAPAQAGGLCSAAPGGGHPAPSWVAFAHTGAWGTGLPAPHVPCAPGALPQGAFVSQAARAAPALQPSQAAP
AEGISQPAPARGDFAYAAPAPPDGALSHPQAPRWPPHPGKSREDRDPOQRDGLPGPCAVAQPGPAQAGPQGQGVLA
PPTSQGSPWWGWGRGPQVAGAAWEPQAGAAPPPQPAPPDASASARQGOMOGIPAPSQALQEPAPWSALPCGLLLD
ELLASPEFLOQAQPLLETEAPGELEASEEAASLEAPLSEEEYRALLEEL

>DUXA_HU

MAEDTYSHKMVKTNHRRCRTKFTEEQLKILINTENQKPYPGYATKOKLALEINTEESRIQIWFQNRRARHGEQKR
PEAETLESSQSQGODQPGVEFQSREARRCRTTYSASQLHTLIKAFMKNPYPGIDSREELAKEIGVPESRVQIWEQ
NRRSRLLLORKREPVASLEQEEQGKIPEGLOGAEDTONGTNFTSDSHESGARTW

>ey DR

MRNLPCLGTAGGSGLGGIAGKPSPTMEAVEASTASHRHSTSSYFATTYYHLTDDECHSGVNQLGGVEVGGRPLPD
STROKIVELAHSGARPCDISRILQVSNGCVSKILGRYYETGSIRPRAIGGSKPRVATAEVVSKISQYKRECPSIF
AWEIRDRLLOQENVCTNDNIPSVSSINRVLRNLAAQKEQQOSTGSGSSSTSAGNSISAKVSVSIGGNVSNVASGSRG
TLSSSTDLMOTATPLNSSESGGASNSGEGSEQEAIYEKLRLLNTQHAAGPGPLEPARAAPLVGQSPNHLGTRSSH
POLVHGNHQALQOQHQOQOSWPPRHYSGSWYPTSLSEIPISSAPNIASVTAYASGPSLAHSLSPPNDIESLASIGHQ
RNCPVATEDIHLKKELDGHQSDETGSGEGENSNGGASNIGNTEDDQARLILKRKLORNRTSFTNDQIDSLEKEFE
RTHYPDVFARERLAGKIGLPEARIQVWESNRRAKWRREEKLRNQRRTPNSTGASATSSSTSATASLTDSPNSLSA
CSSLLSGSAGGPSVSTINGLSSPSTLSTNVNAPTLGAGIDSSESPTPIPHIRPSCTSDNDNGROSEDCRRVCSPC
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PLGVGGHONTHHIQSNGHAQGHALVPAISPRLNEFNSGSFGAMYSNMHHTALSMSDSYGAVTPIPSEFNHSAVGPLA
PPSPIPQOGDLTPSSLYPCHMTLRPPPMAPAHHHIVPGDGGRPAGVGLGSGQSANLGASCSGSGYEVLSAYALPP
PPMASSSAADSSEFSAASSASANVTPHHTIAQESCPSPCSSASHEFGVAHSSGESSDPISPAVSSYAHMSYNYASSA
NTMTPSSASGTSAHVAPGKQQFFASCEYSPWV

>eyg DR

MSQHRLLEFSREFGGLRGYDIAQHMLTQQGAVSKLLGSLRPPGLIGGSKPKVATPTVVSKIEQYKRENPTIFAWET
RERLISEGVCTNATAPSVSSINRILRNRAAERVATEFARTAAYGLYPPPPHPYGSFTWHPAGNVPGGQGVPPPPP
PSALWSVAAPTLANLPPSAASAVPVSTCGSLSSAHLMAGGAGGTPTNRAISPGSGSHDTLESADENRHIDSDYLD
DDDEPKEFRRNRTTEFSPEQLEELEKEFDKSHYPCVSTRERLSSRTSLSEARVQVWESNRRAKWRRHQRMNLLKRQOR
SSPANPLHSQQOSNDAPASSPTPSNHSSASTSAPVAPVPPPOQOPLPLCGDHSPOQGPPPSVLLHPLHGPPGGHHHHH
PLHLPTHPAALQLLSHYHQQOOQOOOOQOOHOOQOOQOHHQOOQOLSPSGCNPAANHLSMGGERSAFRSLVSSPSAPA
FLGLARQYAVAASLTVAEEQRSRLHYSAGGLGSGGEGTGPNTNTTQSGGSTMTVDNSSSDSDEEINVHDDSRW

>gsb DR

MAVSALNMTPYFGGYPFQGQGRVNQLGGVFINGRPLPNHIRRQIVEMAAAGVRPCVISROQLRVSHGCVSKILNRE
QETGSIRPGVIGGSKPRVATPDIESRIEELKQSQPGIFSWEIRAKLIEAGVCDKONAPSVSSISRLLRGSSGSGT
SHSIDGILGGGAGSVGSEDESEDDAEPSVQLKRKQRRSRTTEFSNDQIDALERIFARTQYPDVYTREELAQSTGLT
EARVQVWESNRRARLRKQLNTQQVPSFAPTSTSEFGATPTTSAAPAPNMGMSLYSSQSWPSSGAYENHAAYGGSVA
SMSPASSTSGTSSAAHSPVQTQAQQPGTGSEFMTSTYGVGSSNATYPSAAYSMPQTPATSAEQLRSQFASAAASG
SHHPSTWDSYNFAGSFFPPASAAGNHISGYHHQVDOQKSSMMTTAPTYPYFEFGE

>GSC_DA

MPAGMFSIDSILAGRPSCKDSVLLHRNAPVVESNLTESLYTAAGDENGLYSHTGPPAPNLOSVNGRIGYNNYYYG
QLHVQGPTGPACCGAIPTLGSQQCPCIPTGYDSAGSVLISPVPHOMMSYMNVGTLSRTELQLLNQLHCRRKRRHR
TIFTDEQLEALENLEFQETKYPDVGTREQLARKVHLREEKVEVWEKNRRAKWRROKRSSSEESENSQKWNKSTKTT
SEKIEEGKSDVDSDS

>GSC_DR

MLAQMVETNSPPAGYTLKRSPSDLGEQQQPPROISRSPGNTAAYHLTTAMLLNSQQOCGYLGORLOSVLOQQOHAQH
Q0SQOSQOTPSSDDGSQSGVTILEEERRGGAAAASLEFTIDSILGSROOGGGTAPSQGSHISSNGNOQNGLTSNGISLG
LKRSGAESPASPNSNSSSSAAASPIRPOQRVPAMLOHPGLHLGHLAAAAASGFAASPSDFLVAYPNFYPNYMHAAA
VAHVAAAQMOAHVSGAAAGLSGHGHHPHHPHGHPHHPHLGAHHHGOHHLSHLGHGPPPKRKRRHRTIFTEEQLEQ
LEATFDKTHYPDVVLREQLALKVDLKEERVEVWEFKNRRAKWRKOKREEQERLRKLOQEEQCGSTTNGTTNSSSGTT
SSTGNGSLTVKCPGSDHYSAQLVHIKSDPNGYSDADESSDLEVA

>GSC_HU

MPASMFSIDNILAARPRCKDSVLPVAHSAAAPVVFPALHGDSLYGASGGASSDYGAFYPRPVAPGGAGLPAAVSG
SRLGYNNYFYGQLHVQAAPVGPACCGAVPPLGAQQCSCVPTPPGYEGPGSVLVSPVPHOMLPYMNVGTLSRTELQ
LINQLHCRRKRRHRTIFTDEQLEALENLEFQETKYPDVGTREQLARKVHLREEKVEVWEKNRRAKWRROKRSSSEE
SENAEKWNKTSSSKASPEKREEEGKSDLDSDS

>GSC_MO

MPASMEFSIDNILAARPRCKDAVLPVAPSAAAPVVFPALHGDSLYGAGGGTSSDYGAFYPRPVAPGGAGLPAAVGS
SRLGYNSYFYGQLHVQAAPVGPACCGAVPPLGAQQCSCVPTPPGYEGPGSVLVSPVPHOMLPYMNVGTLSRTELQ
LLNQLHCRRKRRHRTIFTDEQLEALENLEFQETKYPDVGTREQLARKVHLREEKVEVWEKNRRAKWRROKRSSSEE
SENAEKWNKTSSKASPEKREEEGKSDLDSDS

>GSC2 HU

MAAAAGGAASRRGAGRPCPFSIEHILSSLPERSLPARAACPPOPAGRQSPAKPEEPGAPEAAPCACCCCCGPRAA
PCGPPEAAAGLGARLAWPLRLGPAVPLSLGAPAGGSGALPGAVGPGSQRRTRRHRTIFSEEQLQALEALEVONQY
PDVSTRERLAGRIRLREERVEVWEKNRRAKWRHOKRASASARLLPGVKKSPKGSC

>GSC2_MO
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MATAGSAASRRDPGRPCPFSIEHILSSLPERRPATRPPOQPVGGRNPAELDEPEAPVPAAPCACCCCCNPRAATRG
TPETAGLRLAWPLRLAPATPSPLTAPRAGSPALTGTSGPGPQRRTRRHRTIFSEEQLOALEALEFVONQYPDVGTR
ERLAVRIRLREERVEVWEFKNRRAKWRHOKRASSSRLLPGTKKTPKESC

>HBN DR

MMTTTTSQHHQHHPIMPPAMRPAPVQESPVSRPRAVYSIDQILGNQHQIKRMYTPSEVLITHPHHGHPHHIHHLH
SSNSNGSNHLSHQQQOQOHSQQOHHSQQOQOQOQOQOLOVQAKREDSPTNTDGGLDVDNDDELSSSLNNGHDLSDMERP
RKVRRSRTTFTTFQLHQLERAFEKTQYPDVFTREDLAMRLDLSEARVQVWFONRRAKWRKREKFMNQDKAGYLLP
EQGLPEFPLGIPLPPHGLPGHPGSMOSEFWPPHFALHOQHFNPAAAAAAGLLPOQHLMAPHYKLPNFHTLLSQYMGL
SNLNGIFGAGAAAAAAAASAGYPONLSLHAGLSAMSQVSPPCSNSSPRESPKLVPHPTPPHATPPASGNGGGGLL
TGGLISTAAQSPNSAAGASSNASTPVSVVTKGED

>HESX1 DA

MASLANSPSVEFTIDSILGLDRPEQRTCPYRPWTDVKPACONRRVVTENDAPVDVRGNEDGKSEFSKSPTDSYRRTL
NWYIGRRPRTAFSSVQIKILESVFQVNSYPGIDIREELAKKLHLDEDRIQIWFQNRRAKLKRSHRESQFLMVKNV
LSDLQTGREEH

>HESX1 HU

MSPSLOEGAQLGENKPSTCSEFSIERILGLDOQKKDCVPLMKPHRPWADTCSSSGKDGNLCLHVPNPPSGISEFPSVV
DHPMPEERASKYENYFSASERLSLKRELSWYRGRRPRTAFTONQIEVLENVFRVNCYPGIDIREDLAQKLNLEED
RIQIWEFQONRRAKLKRSHRESQFLMAKKNENTNLLE

>HESX1 MO

MSPSLREGAQLRESKPAPCSFSIESILGLDQKKDCTTSVRPHRPWIDTCGDSEKGGNPPLHAPDLPSETSFPCPV
DHPRPEERAPKYENYFSASETRSLKRELSWYRGRRPRTAFTONQVEVLENVFRVNCYPGIDIREDLAQKLNLEED
RIQIWFQONRRAKMKRSRRESQFLMAKKPENPDLLK

>XP 002159617.3 DENV_036790

MLEQWSDDNKMEIFKPQOSGELTCNVDKRSINEDGVGQVICLENPHLLKTLOEHSLAAATVSNLNINIKRENDAK
ENKNTCRDNHGGINQLGGTFVNGRPLIEPVRRKIVELAHQGVRPCDISROLRVSHGCVSKILSREFYETGSVRPGV
IGGSKPKVATPSVVAKIQEYKQHNPTMFAWEIRDKLLSEQICDSDSVPSVSSINRIVRNRLGSSSHASMADLNSP
LLKIDPDMTHYFVHPGLPIQIGAISTNFPGSIHAHLPRTTSGSYSISGILGMAVPSSQGNLGTLIMCSDYSIPNV
QQIHSHVLNDEKGNVHIMQEGEIAPSIDHPTQVNANEYVLESSDSFHDSSAASSSSLSNEEDKFSNEQINKPYYM
KMDLNEDSENEKNTNKKTSMQINDVDDSKEFDMSLOSTIHHAFSHSNEQTNHTFKKAMRRVRTTEFSLEQRRALEDA
FEKTPYPDAEQREEISIQCDLPEPRVQVWESNKRAKLRRODRNEDKQDSSKNKEMISSHLDFQRIQNHIKQYDCK
NNSEENNQSCEFPDEYQDQINVHDDVKNCLLNSELNTSTTDHRFTNRVLSEIKTSDSATNSCSLPPVSTLTKSTNQ
HHDDGWPHQORKLEVLGNY

>XP 002160848.1

MRELNNHEYQNQREFSNGKRKOQRRYRTTFTQFQLDELERAFDKTHYPDVFMREELAVRVHLTEARVQVWEFQNRRAK
WRKREKLSYNVHQQOQOHGSNGEVSSPYHISTSPKIQSQQORPVSSOMPTPLSHHTAFQPWAQSPYCPQSTSPYPQYP
HYQOQSSMIGNYARPSSYQYMSHHTGSVISSTPENLSPODSQFTGHSSENNLKGONQLIFA

>XP 002161581.1

MARNYSSEFSNMGWSSPYNGVPSYSSMPSGEFPYHSNVNMHYPLAPSCGEFPRKOQRRERTTEFTKSQLEILEELFLKT
HYPDIFMREEAARKINLPESRVOQVWEKNRRAKHROKAKQDKTQKKTSNSISSENSDIKPDTSPAPSLSPKTSVPS
PESPCYKSNNNASTSSTSSPINSIWRPAKSTSLYDNTHSRNYPTSPILSPCANNSVPYNPPSYLSQQPYIRSTHH
YPSYVNINSNGPAGSEHSSHSSNGIIDEPPHYQONOMHSSTPWGYATM

>XP_002162903 DENV_ 003026

METWDEKISREYSLAKCCNDHTIVEDDYYAMCRSKQRRNRTTEFSKOOLMELELTFOQKKHYPDINTREALAEQIGT
TEARIQVWFONRRAKWRKLSTTKQROLOREANNRYSSIDTWLEELKSRKHDISKELLTVKKESPPVNDYANNLYK
DKKIKIDNEEKSVEIRTSPEFDSROQRSTEQERVRYLHQFPYMYSSPSPPYPSHFSCPCKTCHVASCEFPLIKKPSYV
KKELNFLECLDEHTRRGVRIGYKYPEDLHKNFKEPEIKEEKFLPSRW
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>XP 002168027.1 DENV_ 045465

MIVYNQSHNSEMPELQQEDNAAFDONMNIDRKKHTSYSIRDILGLKEGIKSNGEVSLGNSEFVDAIPSTRSPQFEFPE
SDSVSSPESSRSPTSPSLRVQSLNIGGSISGDDCETLDSPTLDNDGALTSDEVSPTVLDTYRQQALSMPSKKRRY
RTTFTTHQLDELERVENRTHYPDIFLREEMAVKLGLTEARIQVWEFQNRRAKWRKRNKSTSLSSPTSPPPLPQLNN
YLKPYTPTQPSTPENNSISNSLELKSLNHPSQTEKEFNRENGSLSTKLEPWYENNIRYIHRNIYNYDSRSINNGYR
LIDKDQPLSWWPVHGQPV

>XP_004208605.2 DENV_ 021903

MESQSSKLSEFSIERILTTPSTKKHEITRTTHGIFLLKPCEMFFYPSDAVQRPITISCSKNERYKLPYRKKEIKFCK
MMSKKVFMDEKDRESLSQKAILRQHPTPEHPTPEKIKGQPILCQTGYLRSSLEGSNISYCKVTSNSDDVSNLIEN
NKRNRTIFSKKQSCVLEDVFKKTHYPDLKCRYEISQQOTKLAENRIQVWEFQNRRAKWRRTEKVWGEGSIMAKYGLY
GAMVRHSLK

>XP 012556935.1 DENV_099801

MMPVSSCKLKYCPCRLPDSSSLPDRKYVENSEFSYKFGMETLHLOKVPSYRTVSYRNEFNELNSKEFINQYSSLKYST
DDMQOERHFLODKQLRCTSLODNQSRCTSLONNQLYCTSLONKQLYCKKLDTLNSYYCTSONGYRRIRMRTNESPW
QLEELETAFKKSYYPDVYTREVLALKLEIAESRIQVWEQNRRAKWRKAERNLLINNNIDNTQVESKSKTENLSLK
HKIPNAAKEELSTVAITDNSAASIDENKTTNLRODKSVQEWHVKLTYKNKTEHSDDEFCKWQONVFEKNDDENRVP
PKLIPISKNEGKSKLD

>XP_012557153.1

METWDEKISPKCCNDHTIVEDDYYAMCRSKQRRNRTTEFSKQQLMELELTFQKKHYPDINTREALAEQIGITEART
QVWEQNRRAKWRKLSTTKQROQLOREANNRYSSIDTWLEELKSRKHDISKELLTVKKESPPVNDYANNLYKDKKIK
IDNEEKSVEIRTSPEDSRQRSTEQERVRYLHQFPYMYSSPSPPYPSHESCPCKTCHVASCFPLIKKPSYVKKELN
FLECLDEHTRRGVRIGYKYPEDLHKNFKEPEIKEEKFLPSRW

>XP 012558124.1 DENV_ 044489

MIHKPMAKMQFEFSIDMILGNSKSEEKQONDVKLOREFNQEKGINVSSTIRFNSPISSEIKNDEIEGENRQKLRRNR
TTFTTYQLHQLERSEFDKTQYPDVFTRENLALKLDLSEARVQVWEQNRRAKWRKREKLSEFGNSPSNSVCSSAIEYH
ODSQISIPEVPILEVTPIVKRSFIANKQSCSCSHITDNKHLGYDNSSLIKPTLPHTCTARSCLYYGGKRHKNRES
DLRCSHEENFNKRTFHKIIYQEPCNRRYTDLSDHTDHSLRYSYFH

>XP 012559896.1 DENV_052386

MSWSYSPTPPFPLSHHVSNNYSAYFPYNYNGFPRKORRERTTFTKEFQLEILDNLFKETKYPDVFLREDVARRISL
PESRVQVWEKNRRAKHROKSKKKPFQSDKDCDLEKLCSSTVVNNKQSRNTVSILPAKSVEAVEKANNSESQSSED
VNQOAIRONSSENSSNQQISSAALEKSQTFPCYLPTSLSSYRPFLIEAHSSTYSSAQARSEFYSNYAQAPVEYQSC
VVNENNSQAVSTOWTNYGSSI

>XP 012566347.1

MSRETNLSEFSVENILKHKHKKDKCLIYHESNKKNIEVEHFERNSLWLINPTNLSESINDYSKQRISPDGRLLDKL
NEKQDHLYGRKHRRVRTAFTHHQLTTLERTFETSHYPDVVLRERLASEFTGLAESRIQVWEKNRRAKYRKHQLYDS
STTDLNDDTAYFTDNKKSHKKENISRTAKPKHIHHLYSEKTTSLPNLPGYNNLTNLKSVIKSPTIYGTLISFE

>DENV_011065 XP_002164986.2

MLTNDKPASSQASNVLKKTESPVQARVKQDVENKEDTSGYTAGVDNRIRROQRTHFTVTQLHRLETCFARNRYPDM
AMREDIAQWCSLTESRVRIWFKNRRAKWRKKERHLERPDICNFAPTYRFESPSPYERRPTFPTTYSSNVSQPTLP
ICSSLNNRSSHASLGHYYSHNTHWYPSDHPVHSLSQRNSPSNSPAGWYGINYNEPVRGYSTCPQSSSSTLNREDE
MMSPISFSQRTHTESPGDHSYQHST

>DENV_022238 XP 012562202.1

MSRETNLSFSVENILKHKHKKDKCLIYHESNKKTIEVEHFERNSLWLINPTNLSESINDEFSKQRISPDGRLLDKL
NEKQDHLYGRKHRRVRTAFTHHQLTTLERTFETSHYPDVVLRERLASFTGLAESRIQVWEKNRRAKYRKHQLYDS
STTDLNDDTTYFTDNKKSHKKENISRTAKPKHIHHLYSEKTTSLPNLPGYNNLTNLKSVIKSPTIYGTLISE
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>DENV_ 024188 XP 012566844.1

MHSASVAIMDSKRKKLSTEFSVKDILGLDEADTRKETKNNYEEDINEQGKKTRQCFSTTQVEQLEKLENEINYPDA
YTROMLAKKMKVSETRIQIWCONRRAKIRRORKLHQPLIPQSTDIHNINKFONFPWHHYLOQQTYLPFHHNTELAC
KSCSSDLPLYERRPELLFRNFGTNEFTGHKKYFH

>DENV_ 026119 _XP_002164410.3

MSELFCSSNHIDFSGNYIPSYFEETISPSSLLSDFLKELDSTNQLSNREHSHTNFSTLGKSTENTSKKATKKTKN
KTIDVANSCNATNSCIIVNNNVTNSSINEFKNNCSVVNATKSINCSKTVNSILSSVSSNGHSSNVNLIFGSTSNTN
EKKLLIEEGSKDNEKKMKNKDDNSVENKNSFGDSNEEENEENDHSKOKRHRTRETQTQLNELERYEFNKTHYPDIF
VREELAMRIDLTESRVQVWFONRRAKWKKRRKSVNMEDNTSNVESSYLSHSLTENNQLEQPYYENDRTWPSQSPH
FOQIDSPDDRQHVFHQQODVNGEFTYNQLSSNYGTERNISYMLPQYYIGDNMTSMEFNTPEQSNIILEPNFTNCIGID
REFDRSVDRLCRKEDDQKLLYLERQNLEF

>DENV_027852_XP_004207550.1

MRGFTIDEILRSSNDIESKTPGVEFYHVERTEASNELKFCRESPNSFCSLSSIEMEEDKCGRRPRTSITLCQRDEL
ECEFQKERYPTLLYINKLSSKINLSQYVIKVWFONRRAKYRKEGHKRKPTINIDYTDSAKNVRISSTNCVRKLRQ
NESASNSKILRRHSTSYDLYGPRSLKCDVWEFQKDRKCCSSAADKSKCCYFPT

>DENV 043831 XP 002165604 .2

MPYQOWLTCLLGRCNGTFEKKFEMSSFLMENILKEEFNTKKESLKNLOQONQPRLEFQCISHNTSPEFKTKTQERYE
RNILLDEYSCEFSHSCHLCYGQLNSDPFKLSSKISSELRRQSSQDYPDRNYMERSCEFYCPTQHFILNNTNLNTDKP
FKKNSYSSHFLKRRHRTIFSDEQLNVLERLENKTHYPDVIVREEIAGIINLTEEKVEVWEFKNRRARWRKQOKKDLS
GIY

>DEN_079506_XP 002157088.1

MTMSDSPLDSPLNMNSGAIKSETPPKRRRERTTFTKAQLDVLEDMEFGKTMYPDVEFMREEVAKKINLAEARVQVWE
KNRRAKFRRSRENPGRHEFDNNKYLGREKLMPEDLIRTFPKSSGGTPHSYPNTSNYPPLWKYPGADHSPPYAGNNI
IEEPVYRQSNPYAPISPYEYNFPSGRPPYFTQPPYYSPSAPSQDYLSNSVSAPSSTNSISSLSESQHDTKNELNL
PASYWSGAGYMGANM

>DENV_ 110060 XP 002163599.1

MRKMPRLSPDNKDFSDSANEEDSFKQRSFKVKNLTESEDESDGCLKQKRHRTRENPSQLNELERYFNKTHYPDIF
VREELALRIGLTESRVQVWEQNRRAKWKKRKKSFGSVONCELFQPYYARSTTPYNIPTLEQVWSPDLEEVQINQS
NYSDTQCYINKNNSLSNTVLNELYHETRYAGRHDLGDWSQLRNTENDAVPENNYIFR

>DENV_130791 XP_012554469.1

MARNYSSEFSNMGWSSPYNGVPSYSSMPSGEFPYHTNVNMHYPLAPSCGFPRKOQRRERTTFTKSQLEILEELFLKT
HYPDIFMREEAARKINLPESRVQVWEKNRRAKHROQKAKQDKTQKKTSNSISSENSDIKPDTSPAPSLSPKTSVPS
PESPCYKSNNNASTSSTSSPINSIWRPAKSTSLYDNTHSRNYPTSPILSPCANNSVPYNPPSYLSQQPYIRSTHH
YPSYVNINSNGPAGSEHSSHSSNGIIDEPPHYQONQOMHSSTPWGYATM

>DENV_177203

METWDEKISPKCCNDHTIVEDDYYAMCRSKQRRNRTTESKQQLMELELTFQKKHYPDINTREALAEQIGITEART
QVWEQONRRAKWRKLSTTKOQROQLOREANNRYSSIDTWLEELKSRKHDISKELLTVKRESPPVNDXKKVLKLEHLLS
IODRDLPNKSEFATFTNSRTCTLLLRHLTQATISHVHVRRVM

>DENV_ 189615 XP 002160816.1

MIKKONFOQTVIQVHNSISLGVHNVDAKHDGSLLNSEEYQONQRESNGKRKORRYRTTFTQFQLDELERAFDKTHYP
DVFMREELAVRVHLTEARVQVWEQNRRAKWRKREKLSYNVHQQOQHGSNGEVSSPYHISTSPKIQSQQORPVSSQOMP
TPLSHHTAFQPWAQSPYCPQSTSPYPQYPHYQQOSSMIGNYARPSSYQYMSHHTGSVISSTPENLSPODSQFTGHS
SENNLKGONQLIFA

>DENV_ 191873
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MTLLGMLPSSQEENSNFSDFKEIKREEYONQREFSNGKRKORRYRTTFTQFQLDELERAFDKTHYPDVEMREELAV
RVHLTEARVOQVWEQNRRAKWRKREKLSYNVHQQOHGSNGEVSSPYHISTSPKIQSQORPVSSQMPTPLSHHTAFQ
PWAQSPYCPQSTSPYPQYPHYQQSSMIGNYARPSSYQYMSHHTGSVISSTPENLSPODSQFTGHSSENNLKGONQ
LIFA

>ISX_HU

MCAEVGPALCRGMERNSLGCCEAPKKLSLSFSIEAILKRPARRSDMDRPEGPGEEGPGEAAASGSGLEKPPKDQP
QEGRKSKRRVRTTFTTEQLHELEKIFHFTHYPDVHIRSQLAARINLPEARVOIWFQONQRAKWRKQEKIGNLGAPQ
QLSEASVALPTNLDVAGPTWTSTALRRLAPPTSCCPSAQDQLASAWFPAWITLLPAHPWETQPVPGLPIHQTCIP
VLCILPPPHPKWGSICATST

>ISX MO

MAGPTIHRDMEKSSGYCEAPENLGLSFSIEAILKKPTERRSLPRPQSICKEDSRQTTIPGSKLERPPQDQPQEEK
KNKRRVRTTFTTEQLQELEKLFHFTHYPDIHVRSQLASRINLPEARVQIWFONQRAKWRKQEKSGNLSAPQQPGE
AGLALPSNMDVSGPVLTPTAMTTLVPPTECCLLSQTQLPSSWEFPTQIPLVPWHPWDLOPLPGPLTQHPCVPTEME
PPLHPKWGSICATST

>MIXL1 DA

MAVVHGNLGNGHLKQFQLFPNADMERRTGMHTSDYALQDRMKEFLDGASRADNVSLEFTHRRKRTNEFTQOQIDVLEK
VYLDTKYPDIYLREKLEALTGLPESRIQVWFONRRAKSRRQVGISIPHKTSGNILTPNNLLMHQFTTHONHSGLE
NLORTSTFTADSFHOQLINSSEEKISTIKGDIYDPTTTPCMEFSRTQENPIKTDHLSVVVPRSYTQQYPKEHEQET
HSANHAKSTMKQFLVEYDNFPPNKTIGPEMKVVIPPLPSQSNFMMSSSSPKHIACSVONMSVQTQPELFATESPI
RASEAVEFSDSDSDWERDAMSGENGE I

>MIXL1 HU

MATAESRALQFAEGAAFPAYRAPHAGGALLPPPSPAAALLPAPPAGPGPATFAGFLGRDPGPAPPPPASLGSPAP
PKGAAAPSASQRRKRTSFSAEQLOLLELVFRRTRYPDIHLRERLAALTLLPESRIQVWEQNRRAKSRRQSGKSFEQ
PLARPEITILNHCAPGTETKCLKPQLPLEVDVNCLPEPNGVGGGISDSSSQGONFETCSPLSEDIGSKLDSWEEHT
FSAFGNF

>MIXL1 MO

MAAAGSQQLOFAEGAAFPIFPAAHPGGQLLPAMRPASGLPAAPHDSRAPAATQCEFPNRDSSPTAQTPAGLDPPGP
SKGSAAPSAPQRRKRTSFSSEQLOLLELVFRQTMYPDIHLRERLAALTLLPESRIQVWEQNRRAKSRRQSGKSFEQ
PLSSRRGVFLHCPAPGTEARCLKPQLPLEADVNHVPDPSMTGGGVCTSGSQSFETYSSLSEDIGSKLDSWEEHIF
SALGNF

>MXTX1 DA

MWKDSTIDATAKTSGSGAVSRSASRRKRTSFSKEHVELLRATFETDPYPGISLRESLSQTTGLPESRIQVWEQNR
RARTLKCKGGKKPLWQTDLPAYNNMQTSPMOIHRKNNESSGATGTLCSPPPAYPDRIKEEMEKDAVCGCDTPSSM
SISDDSGYCTPSYHQSRAIQSHMSPSPLLSPEHOMPPNWGVRYGRRSPMSSMWSPYHLEAYACNPGEFFYSHSEKH
NTLOQPLTPVTPDSGCWEAGLDRTSPVDNPDVPRTEGQLESGVHHGPLPELPTLSLOEILGELQGDWWQGEGLNNH
STEDNHVYG

>MXTX2_ DA

MKDMWTDCIAQDGNSQASKIAGRRKRTSFTKEHLELLKMAFNVDPYPGISVRESLSQATGLPESRIQVWEQNKRA
RTLKNRAIQSSPQLDNKSPLPSPFLPPHMASVGVSAQQRGIQESPENIQOMSQTSPOHFTEFPPSDYSTPVVKPRQT
RILMGTSSCSPSDLOATPDSWSYAGSTQISPESWDVAAENFGNSYKDESPEFLYPPPPYPYGSTRVGCPSSMESLS
TSPASSDSAFWDMGLENCSPSVPYTSCGSPWDRLTEEQPVAPLPDLSSQCLEDVLGEMEPAWWSENGQOMDL

>NOBOX_HU

MALLLTLTSPDLEGTWDTRDKDGFKAQEGPPLAVPEFPVCGLYRIYGVCGSESSFFITRCSLCALETLKSPQHDP
LEIPEQSLKLIPLVSGKRELTRGOKAGEKPLAAGPGEEELLRGSAPHAQDTQSEELPPSCTISGEKKPPAVSGEA
TGADAGRLCPPPRSRAPHKDRTLARSRPOQTQGEDCSLPVGEVKIGKRSYSPAPGKQKKPNAMGLAPTSSPGAPNS
ARATHNPVPCGSGRGPCHLANLLSTLAQSNONRDHKQGPPEVTCQIRKKTRTLYRSDQLEELEKIFQEDHYPDSD
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KRREIAQTVGVTPORIMVKGAGSLVAGWSGGGPTIETLELOSERSAVAWVWEFONRRAKWRKMEKLNGKESKDNPA
APGPASSQCSSAAEILPAVPMEPKPDPFPQESPLDTFPEPPMLLTSDOQTLAPTQPSEGAQRVVTPPLESPPPVRR
ADLPFPLGPVHTPQLMPLLMDVAGSDSSHKDGPCGSWGTSITLPPPCSYLEELEPQDYQQSNQPGPEFQFSQAPQP
PLFQSPOQPKLPYLPTFPFSMPSSLTLPPPEDSLFMFPCGPSGGTSQGYCPGASSGQILMOPPAGNIGTASWSDPC
LPELPFPGPFCPQALGHPPGGDGYFPDLEPTPCPQALGRQPSSALSWMPEGARPGTGPLLSKAKEEPPAASLDQP
SALEEARGDDKNSHVP

>NOBOX_MO

MEPTEKLCKKMQOGQEAGDKPRTAALETEGPLODSALPIQDDODKQSSLPRASLGKRPLSKTSEELMDAGTCRVHK
APTAAACGPQSEEEGCSPPERKAESLKPSISAVPGOATAGSLNSHEGDLKKESLEVTCQFRKKTRTLYRSDQLEE
LERIFQEDHYPDSDKRHEISQMVGVTPQRIMVWEQNRRAKWRKVEKLNEKETKNGPAAPSADSSQHRSAPELLDP
MPTDLEPGPVPPENILDVFPEPPMLLTSEQTLTPFONNEGAERVAVTPPLLSPPPIRRANLPLPLGPVQTPQVLP
PMRDVPGSDSIYKDKAYVSWGTSIASPPTYSNLEDLGSQDYQASSQLGSFQLSQAPHLPLFPSLOSQFPYLPPEP
YPIPSSMPFLPPEDSLESFPFGESGDSSQDYCPGPPPGQILLOQPPAENMGTGPWSGHCLPEPPFPRPHYPQALGQ
PLGAEGYFPNLLPTPYALTMSKQSSLGLNGLLEGTRVETGSSLSKMSDEQTSSSLEQPALEEVRDKNKNSHAAGA
KE

>oc_ DR

MAAGFLKSGDLGPHPHSYGGPHPHHSVPHGPLPPGMPMPSLGPFGLPHGLEAVGESQGMWGVNTRKQRRERTTET
RAQLDVLEALFGKTRYPDIFMREEVALKINLPESRVQVWEKNRRAKCROQOLOQOQOOSNSLSSSKNASGGGSGNSC
SSSSANSRSNSNNNGSSSNNNTQSSGGNNSNKSSQKQOGNSQSSQOGGGSSGGNNSNNNSAAAAASAAAAVAAAQS
IKTHHSSFLSAAAAAASGGTNQSANNNSNNNNQGNSTPNSSSSGGGGGSQAGGHLSAAAAAAALNVTAAHQNSSP
LLPTPATSVSPVSIVCKKEHLSGGYGSSVGGGGGGGGASSGGLNLGVGVGVGVGVGVGVSQDLLRSPYDQLKDAG
GDIGAGVHHHHSIYGSAAGSNPRLLOPGGNITPMDSSSSITTPSPPITPMSPQSAAAAAHAAQSAQSAHHSAAHS
AAYMSNHDSYNFWHNQYQQYPNNYAQAPSYYSQOMEYEFSNONQVNYNMGHSGYTASNFGLSPSPSEFTGTVSAQAFES
ONSLDYMSPQDKYANMV

>0dsH DR

MQOVSGWSSVLNLSMDAPNPEISPNSVTINSSSVYMIROMALIQQARVAAAAVAMOQOOQOQOQOOQOQOQRDLNRELGMDP
HSEQRIKLDSVSPTHNIHAGSSRGIKQDPLSDEGADSNLGONDCTESSKKRRGRTNENSWOQLRELERVEQGSHYP
DIFMREALATKLDLMEGRIAVWEQONRRAKWRKOQEHTKKGPGRPAHNAHPQSCSGDPIPLSELRARELAQRSKRMK
KATIDROAKKLODKGLEVDYARLEAEYLAVHQENGVDENNWLDDDGYDDLHIDVVGVEPEYVTGDSLDHSFCSSRT
YOTKSTSSELDSNDMGLQGRVETPPPPOPPMONKTLYNSPESIESLLGS

>OTP DR

MOQODOKRHRTRFTPAQLNELERCEFSKTHYPDIFMREEIAMRIGLTESRVQVWEQNRRAKWKKRKKTTNVERTPG
ALLPSHGLPPFGANITNIAMGDGLCGTGMFGGDRWSVGVNPMTAGEFGQLNQSSPLSSSLNSGLNSGINMGSALGA
GSYQHYGLNALGDSMMYQHSVGGVSCGPSGSPSATTPPNMNSCSSVTPPPLSAQPNSSONELNGEPMPLHQQQQO
QOTHOHOOOQTHOHHPMAPPTPTQQQOOOLPQSMOSPSDGANDTLHSIAALRRRASELNAIPSYLOMAPHNYEHYNS
NSNSVY

>OTP_HU

MLSHADLLDARLGMKDAAELLGHREAVKCRLGVGGSDPGGHPGDLAPNSDPVEGATLLPGEDITTVGSTPASLAV
SAKDPDKQOPGPOGGPNPSQAGQQOOGOOKOKRHRTREFTPAQLNELERSFAKTHYPDIFMREELALRIGLTESRVQV
WEONRRAKWKKRKKTTNVFRAPGTLLPTPGLPQFPSAAAAAAAAMGDSLCSFHANDTRWAAAAMPGVSQLPLPPA
LGROOAMAQSLSQCSLAAGPPPNSMGLSNSLAGSNGAGLQSHLYQPAFPGMVPASLPGPSNVSGSPQLCSSPDSS
DVWRGTSIASLRRKALEHTVSMSFET

>OTP_MO

MLSHADLLDARLGMKDAAELLGHREAVKCRLGVGGSDPGGHPGDLAPNSDPVEGATLLPGEDITTVGSTPASLAV
SAKDPDKQPGPOGGPNPSQAGQQOOGOOKOKRHRTREFTPAQLNELERSFAKTHYPDIFMREELALRIGLTESRVQV
WEQONRRAKWKKRKKTTNVFRAPGTLLPTPGLPQFPSAAAAAAAAMGDSLCSFHANDTRWAAAAMPGVSQLPLPPA
LGROQAMAQSLSQCSLAAGPPPNSMGLSNSLAGSNGAGLQSHLYQPAFPGMVPASLPGPSNVSGSPQLCSSPDSS
DVWRGTSIASLRRKALEHTVSMSFET
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>OTPa_DA

MLSHADLLDARLGELSTPNSGLQLYWMKDAAAELLGHREALKCRLGGGGTDPVHPGDLAPVSDAVEGATLLPGDD
INSAGSNPPGVAVNSKDQEKQQOQQOOONPTQSSSQOSOKQKRHRTRFTPAQLNELERSFAKTHYPDIFMREELALR
IGLTESRVQVWEQONRRAKWKKRKKTTNVFRAPGTLLPTHHGLPQFPSAAAAAAAMGDSLCSFHANDTRWAAAGMP
GVSQLQLPPALGROQOAMAQSLSQCSLGAGPPPNSMSLSNMSSNGSGLOSHLYQPTFPGMVPASLSGPTNVTGSPQ
LCSSPDTDVWRGTSIASLRRKALEHTVSMSET

>OTPb_DA

MLSHADLLDTRLGMKDAAAELLVHREALKCRLGGTDSGHPGDLTSATETVEGTTLLPGEEISNGGSNPNGMQOVN
AKDQEKQQOONSNQTGGQOONQOKQKRHRTRFTPAQLNELERSFAKTHYPDIFMREELALRIGLTESRVQVWEQNR
RAKWKKRKKTTNVFRAPGTLLPTHGLPQFPSAAAAAMGDSLCSFHANDTRWAAAGMPGVSQLQOIPPSLGRQQOAMA
QOSLSQCSLGAGPPPNNMGLSGSLSSNGSGLQSHLYQPTFPGMVPASLSGPTNVTGSPQLCSSPDSDMWRGTSIAS
LRRKALEHTVSMSFET

>0TX1 HU

MMSYLKQPPYGMNGLGLAGPAMDLLHPSVGYPATPRKOQRRERTTFTRSQLDVLEALFAKTRYPDIFMREEVALKT
NLPESRVQVWEFKNRRAKCRQOQOQSGSGTKSRPAKKKSSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSANPA
AAAAAGLGGNPVAAASSLSTPAASSIWSPASISPGSAPASVSVPEPLAAPSNTSCMQRSVAAGAATAAASYPMSY
GOGGSYGQOGYPTPSSSYFGGVDCSSYLAPMHSHHHPHQLSPMAPSSMAGHHHHHPHAHHPLSQSSGHHHHHHHHH
HOGYGGSGLAFNSADCLDYKEPGAAAASSAWKLNENSPDCLDYKDQASWREFQVL

>0TX1 MO

MMSYLKQPPYGMNGLGLAGPAMDLLHPSVGYPATPRKOQRRERTTFTRSQLDVLEALFAKTRYPDIFMREEVALKT
NLPESRVQVWEFKNRRAKCRQOQOQSGNGTKTRPVKKKSSPVRESSGSESSGQFTPPAVSSSASSSSSASSASANPA
AAAAAGLGGNPVAAASSLSTPTASSIWSPASISPGSAPTSVSVPEPLAAPSNASCMORSVAAGAATAAASYPMSY
GOGGSYGQGYPAPSSSYFGGVDCSSYLAPMHSHHHPHQLSPMAPSSMAGHHHHHPHAHHPLSQSSGHHHHHHHHH
HHOGYGGSGLAFNSADCLDYKEPAAAAASSAWKLNENSPDCLDYKDQASWREQVL

>0TXla DA

MMSYLKQAPYAMNGLGLGGATMDLLHPSVGYPTNPRKOQRRERTTFTRTQLDILESLFAKTRYPDIFMREEVALKI
NLPESRVQVWEKNRRAKCROQOQQQOSSTNSKIRPAKKKPSPSRESPGSESSGHEFTPPAVSSSSSSSSSSSGSNPSA
LSGVGLISSSSSGTPVPSIWSPAPVSPVPAPPSLPDISPPASASCMORAMSSGGGTTGVPSYPMPYNQAPSYAQG
YPTSNAASYFGGMDCGSYLAPMTGHAHHHPHAHHSQLSTAAAVSGHHHPHHIGOSSGHHPHHQGYGGTALPESSS
DCLDYKEQVASSWKLNEFSSAAADCLDYKDQAAWREQVL

>0TX1b DA

MMSYLKQPPYAMNGLGLSGAAMDLLHPSVGYPATPRKOQRRERTTFTRSQLDILEALFAKTRYPDIFMREEVALKI
NLPESRVQVWEKNRRAKCROQQQOSGSSTKTRPAKKKSSPTRESTGSESSGQFTPPAVSSAGSSSSSSSSTNNTGI
CSTSTSISTVSSIWSPAISPGSAPPSVSLPEPVAPSNTSCMQRSVSGTASSTYPMPYNQTTGYSQGYPTPSGSYF
SGVDCGSYLAPMHSHHHPHQLSPMTASSMPTHPHHHISQSSGHHHHHHHQAYSGTGLAFNSSDCLDYKEQTASSW
KLNENTTDCLDYKDQASWREQVL

>0TX2 DA

MMSYLKQPPYTVNGLSLTTSGMDLLHPSVGYPATPRKOQRRERTTFTRAQLDVLEALFAKTRYPDIFMREEVALKI
NLPESRVOQVWEKNRRAKCRQOQOQOOONGGONKVRPAKKKSSPAREASSESGASGQFTPPSSTSVPAISTTTAPVS
IWSPASISPLSDPLSTSSSCMQORSYPMTYTQASGYSQGYAGSTSYFGGMDCGSYLTPMHHQLTGPGSTLSPMSSN
AVTSHLNQSPASLPTQGYGASGLGENSTADCLDYKDQASSWKLNENADCLDYKDQTSSWKEQVL

>0TX2_ HU

MMSYLKQPPYAVNGLSLTTSGMDLLHPSVGYPATPRKORRERTTFTRAQLDVLEALFAKTRYPDIFMREEVALKT
NLPESRVQVWEKNRRAKCRQOQOQOOONGGONKVRPAKKKTSPAREVSSESGTSGQFTPPSSTSVPTIASSSAPVS
IWSPASISPLSDPLSTSSSCMQRSYPMTYTQASGYSQGYAGSTSYFGGMDCGSYLTPMHHQLPGPGATLSPMGTN
AVTSHLNQSPASLSTQGYGASSLGENSTTDCLDYKDQTASWKLNENADCLDYKDQTSSWKEFQVL
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>0TX2 MO

MMSYLKQPPYAVNGLSLTTSGMDLLHPSVGYPATPRKOQRRERTTFTRAQLDVLEALFAKTRYPDIFMREEVALKI
NLPESRVQVWEKNRRAKCRQOOQOOONGGONKVRPAKKKSSPAREVSSESGTSGQFTPPSSTSVPTIASSSAPVS
IWSPASISPLSDPLSTSSSCMQRSYPMTYTQASGYSQGYAGSTSYFGGMDCGSYLTPMHHQLPGPGATLSPMGTN
AVTSHLNQSPASLSTQGYGASSLGENSTTDCLDYKDQTASWKLNENADCLDYKDQTSSWKEQVL

>0TX5 DA

MMSYMKQPHYSVNGLTLSGTGMDLLHSAVGYPNTPRKOQRRERTTFTRAQLDVLEALFSKTRYPDIFMREEVALKI
NLPESRVQVWEKNRRAKCRQOQQQQOOTSGQTKPRPPKKKSSPARDSSASEPSASTSGPYSPPPPPPGTAITPSSSS
ATVSIWSPASISPLPDPLSAPSTACLQRSSYPMTYSQAPAYGQSYAASSSYFTGLDCSSYLSPMHPQLSASGGAL
SPMSGALSQSPASLSSQGYTAASLGFGAVDCLDYKDQTSAWKLNENAPDCLDYKDONSWKEQVL

>PAX3 HU

MTTLAGAVPRMMRPGPGONYPRSGFPLEVSTPLGQGRVNQLGGVEFINGRPLPNHIRHKIVEMAHHGIRPCVISRQ
LRVSHGCVSKILCRYQETGSIRPGAIGGSKPKQVTTPDVEKKIEEYKRENPGMEFSWEIRDKLLKDAVCDRNTVPS
VSSISRILRSKFGKGEEEEADLERKEAEESEKKAKHSIDGILSERASAPQSDEGSDIDSEPDLPLKRKQRRSRTT
FTAEQLEELERAFERTHYPDIYTREELAQRAKLTEARVQVWESNRRARWRKQOAGANQLMAFNHLIPGGFPPTAMP
TLPTYQLSETSYQPTSIPQAVSDPSSTVHRPQPLPPSTVHQSTIPSNPDSSSAYCLPSTRHGESSYTDSEVPPSG
PSNPMNPTIGNGLSPQVMGLLTNHGGVPHQPQTDYALSPLTGGLEPTTTVSASCSQRLDHMKSLDSLPTSQSYCP
PTYSTTGYSMDPVTGYQYGQYGQSKPWTF

>PAX3 MO

MTTLAGAVPRMMRPGPGONYPRSGFPLEVSTPLGQGRVNQLGGVEFINGRPLPNHIRHKIVEMAHHGIRPCVISRQ
LRVSHGCVSKILCRYQETGSIRPGAIGGSKPKQVTTPDVEKKIEEYKRENPGMEFSWEIRDKLLKDAVCDRNTVPS
VSSISRILRSKFGKGEEEEADLERKEAEESEKKAKHSIDGILSERASAPQSDEGSDIDSEPDLPLKRKQRRSRTT
FTAEQLEELERAFERTHYPDIYTREELAQRAKLTEARVQVWESNRRARWRKQAGANQLMAFNHLIPGGFPPTAMP
TLPTYQLSETSYQPTSIPQAVSDPSSTVHRPOQPLPPSTVHQSTIPSNADSSSAYCLPSTRHGEFSSYTDSEVPPSG
PSNPMNPTIGNGLSPQVMGLLTNHGGVPHQPQTDYALSPLTGGLEPTTTVSASCSQRLEHMKNVDSLPTSQPYCP
PTYSTAGYSMDPVTGYQYGQYGQSKPWTFE

>PAX3a DA

MTALAGGISRMMRPTPPONYPRGGYSLEVSTPLGOGRVNQLGGVEFINGRPLPNHIRHKIVEMAHHGIRPCVISRQ
LRVSHGCVSKILCRYQETGSIRPGAIGGSKPKQSTTPDVEKKIEEYKRENPGMEFSWEIRDKLLKDGICDRNNVPS
VSSISRMLRCKFGGNGDEDEDDDEVEKREIEENERRAKHSIDGILGDRSSHSDEGSDVDSEPGLPLKRKQRRSRT
TFTAEQLEELERAFERTHYPDIYTREELAQRAKLTEARVQVWESNRRARWRKQAGANQLMAFNHLIPGGEFPPSAM
SSLOPYQLADSPYPPSSISQVSEQPSTVHRPQPLPPTSVHQSGLGSGPGAQEGSSAYCLSSGRHGESGYSDGYVA
APGHANPVNPSISNGLPSQVMGLLNPGAVPHQPQSDFALSPLTGGLEPSTGMPASCHSSQRLEALPGLPSMPALP
SSQSYCPSSYSSPGYSVDHVASYQYSQYGQOSKVPEFIT

>PAX3b DA

MTAFPGTIPRMMRPSLSPNYPRSGEFPMEVSTPMGOQGRVNQLGGVEFINGRPLPNHIRHKIVEMAHHGIRPCVISRQ
LRVSHGCVSKILCRYQETGSIRPGAIGGTKSKTTSPDVEKRVEEYKRENPGIFSWEIRDKLLKEGICDRNNVPTV
SSISRIMRGRSGTRADEEEEEEDEEDIERREREENAHRGAHSIEGILADRSSPSDEGSEVESEPDLPLKRKQRRS
RTTFTADQLEELERAFERTHYPDIYTREELAQRAKLTEARVQVWESNRRARWRKQAGANQLMAFNHLIPGGESHH
AMSSLSPYQLSESPYPPAALPQODSGTVHRPOQPLPHSSHOSSGGAGPEGGASYCLSSRHGYTGYSDAFGPHNTHNN
NAINNGLSSQVMGLITPSGASHPTQAEFSLDSGSSVSSSCSQRMESLSSLPALSNLSNPQSYSSASEFYSLEHSGH
YOYSQYGONSFHYLRPEIA

>PAX4 DA

MRKPPSNEISVYFSGEGSVNQLGGVFLNGRPLPVYKRRLMIELATEGMRPCEISRILKVSNGCVSKILGREFQRTG
ATIGPKAVGGSRPRLLTPEVISIIVQOHKRONPTLFAWEIRQKLATERACRGDQVPSVSSINRILKKIHQDEDIAYP
NEKHYHTEQLNVQSHEFQOOMNTNLPRTAHRSRTAFTADQSGRLEKEFTCGLYPDLLTREKLAEETNLSQDTIKKV
WESNRRARMRRERKFEHNDCGIARPGFLGNCRNALISLSSTAGCSLDDYRAHHAPSAFPLAAQRDRNTFPLAHLN
SNAVSSCSFDQTESLMPMCHHGNEELAYRLVSPNIDERILLANGTQWMNHKTLTGONIPME
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>PAX4 HU

MHODGISSMNQLGGLEVNGRPLPLDTRQQIVRLAVSGMRPCDISRILKVSNGCVSKILGRYYRTGVLEPKGIGGS
KPRLATPPVVARIAQLKGECPALFAWEIQRQLCAEGLCTQDKTPSVSSINRVLRALOQEDQGLPCTRLRSPAVLAP
AVLTPHSGSETPRGTHPGTGHRNRTIFSPSQAEALEKEFQRGOQYPDSVARGKLATATSLPEDTVRVWESNRRAKW
RROEKLKWEMQLPGASQGLTVPRVAPGIISAQQSPGSVPTAALPALEPLGPSCYQLCWATAPERCLSDTPPKACL
KPCWDCGSFLLPVIAPSCVDVAWPCLDASLAHHLIGGAGKATPTHFSHWP

>PAX4 MO

MOODGLSSVNQLGGLEVNGRPLPLDTRQQIVQLAIRGMRPCDISRSLKVSNGCVSKILGRYYRTGVLEPKCIGGS
KPRLATPAVVARIAQLKDEYPALFAWEIQHQLCTEGLCTQDKAPSVSSINRVLRALQEDQSLHWTQLRSPAVLAP
VLPSPHSNCGAPRGPHPGTSHRNRTIFSPGQAEALEKEFQRGQYPDSVARGKLAAATSLPEDTVRVWE SNRRAKW
RROEKLKWEAQLPGASQDLTVPKNSPGIISAQQSPGSVPSAALPVLEPLSPSFCQLCCGTAPGRCSSDTSSQAYL
QPYWDCQSLLPVASSSYVEFAWPCLTTHPVHHLIGGPGQVPSTHCSNWP

>PAX6 HU

MONSHSGVNQLGGVEFVNGRPLPDSTROKIVELAHSGARPCDISRILQVSNGCVSKILGRYYETGSIRPRAIGGSK
PRVATPEVVSKIAQYKRECPSIFAWEIRDRLLSEGVCTNDNIPSVSSINRVLRNLASEKQOMGADGMYDKLRMLN
GOTGSWGTRPGWYPGTSVPGQPTODGCQOQOEGGGENTNSISSNGEDSDEAQMRLOLKRKLORNRTSFTQEQIEAL
EKEFERTHYPDVFARERLAAKIDLPEARIQVWESNRRAKWRREEKLRNQRROQASNTPSHIPISSSESTSVYQPIP
QPTTPVSSFTSGSMLGRTDTALTNTYSALPPMPSFTMANNLPMQPPVPSQTSSYSCMLPTSPSVNGRSYDTYTPP
HMQTHMNSQPMGTSGTTSTGLISPGVSVPVQVPGSEPDMSQYWPRLQ

>PAX6 MO

MONSHSGVNQLGGVEFVNGRPLPDSTROKIVELAHSGARPCDISRILQVSNGCVSKILGRYYETGSIRPRAIGGSK
PRVATPEVVSKIAQYKRECPSIFAWEIRDRLLSEGVCTNDNIPSVSSINRVLRNLASEKQOMGADGMYDKLRMLN
GOTGSWGTRPGWYPGTSVPGQOPTQODGCQOQOEGGGENTNSISSNGEDSDEAQMRLOLKRKLORNRTSEFTQEQIEAL
EKEFERTHYPDVFARERLAAKIDLPEARIQVWESNRRAKWRREEKLRNQRRQASNTPSHIPISSSESTSVYQPIP
QPTTPVSSEFTSGSMLGRTDTALTNTYSALPPMPSFTMANNLPMOPPVPSQTSSYSCMLPTSPSVNGRSYDTYTPP
HMOTHMNSQPMGTSGTTSTGLISPGVSVPVQVPGSEPDMSQYWPRLQ

>PAX6a_ DA

MMONKVYDICNEGHSGVNQLGGVEVNGRPLPDSTRQKIVELAHSGARPCDISRILQOTHADAKVQVLDNENVSNGC
VSKILGRYYETGSIRPRAIGGSKPRVATPEVVGKIAQYKRECPSIFAWEIRDRLLSEGVCTNDNIPSVSSINRVL
RNLASEKQOMGADGMYEKLRMLNGOQTGTWGTRPGWYPGTSVPGOPNQODGCQQSDGGGENTNSISSNGEDSDETQM
RLOLKRKLORNRTSFTQEQIEALEKEFERTHYPDVFARERLAAKIDLPEARIQVWESNRRAKWRREEKLRNQRRQ
ASNSSSHIPISSSEFSTSVYQPIPQPTTPVSFTSGSMLGRSDTALTNTYSALPPMPSEFTMANNLPMQOPSQTSSYSC
MLPTSPSVNGRSYDTYTPPHMOAHMNSQSMAASGTTSTGLISPGVSVPVQVPGSEPDMSQYWPRLQ

>PAX7_HU

MAALPGTVPRMMRPAPGONYPRTGFPLEVSTPLGQGRVNQLGGVFINGRPLPNHIRHKIVEMAHHGIRPCVISRQ
LRVSHGCVSKILCRYQETGSIRPGAIGGSKPRQVATPDVEKKIEEYKRENPGMESWEIRDRLLKDGHCDRSTVPS
GLVSSISRVLRIKFGKKEEEDEADKKEDDGEKKAKHSIDGILGDKGNRLDEGSDVESEPDLPLKRKQRRSRTTET
AEQLEELEKAFERTHYPDIYTREELAQRTKLTEARVQVWESNRRARWRKOAGANQLAAFNHLLPGGFPPTGMPTL
PPYQLPDSTYPTTTISQDGGSTVHRPQPLPPSTMHOGGLAAAAAAADTSSAYGARHSESSYSDSFMNPAAPSNHM
NPVSNGLSPQVMSILGNPSAVPPOPQADEFSISPLHGGLDSATSISASCSQRADSIKPGDSLPTSQAYCPPTYSTT
GYSVDPVAGYQYGQYGQTAVDYLAKNVSLSTOQRRMKLGEHSAVLGLLPVETGQAY

>PAX7_ MO

MAALPGAVPRMMRPGPGONYPRTGEFPLEVSTPLGQGRVNQLGGVFINGRPLPNHIRHKIVEMAHHGIRPCVISRQ
LRVSHGCVSKILCRYQETGSIRPGAIGGSKPROQVATPDVEKKIEEYKRENPGMESWETIRDRLLKDGHCDRSTVPS
VSSISRVLRIKFGKKEDDEEGDKKEEDGEKKAKHSIDGILGDKGNRLDEGSDVESEPDLPLKRKQRRSRTTEFTAE
QLEELEKAFERTHYPDIYTREELAQRTKLTEARVOQVWESNRRARWRKOAGANQLAAFNHLLPGGFPPTGMPTLPP
YOLPDSTYPTTTISQDGGSTVHRPOQPLPPSTMHQGGLAAAAAAADTSSAYGARHSEFSSYSDSFMNPGAPSNHMNP
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VSNGLSPQVMSILSNPSAVPPQPOADEFSISPLHGGLDSASSISASCSQRADSIKPGDSLPTSQSYCPPTYSTTGY
SVDPVAGYQYSQYGQTAVDYLAKNVSLSTOQRRMKLGEHSAVLGLLPVETGQAY

>PAX7a DA

MATLPGTVPRMMRPAPGONYPRTGFPLEVSTPLGQGRVNQLGGVEFINGRPLPNHIRHKIVEMAHHGIRPCVISRQ
LRVSHGCVSKILCRYQETGSIRPGAIGGSKPRQVATPDVEKRIEEYKRENPGMFSWEIRDKLLKDGVCDRGTVPS
GEASSVSSISRVLRARFGKKDDDDECDKKDEDGEKKTKHSIDGILGDKGNRTDEGSDVESEPDLPLKRKQRRSRT
TFTAEQLEELEKAFERTHYPDIYTREELAQRTKLTEARVQVWESNRRARWRKOAGANQLAAFNHLLPGGEFPPTGM
PTLPTYQLPESTYPSTTLSQDGSSTLHRPQPLPPSSMHQGGLSADSGSAYGLSSNRHTFSSYSETFMSPTASSNH
MNPVSNGLSPQVMSILSNPSAVPSQPOHDFSISPLHGGLEASNPISASCSQRSDPIKSVDSLASTQSYCPPTYSA
TSYSVDPVTAGYQYSQYGQSTYCTVPASHSLYRAAFL

>PHDP_DR

MEFPLLNKANEFDKDCLYTANSEFYNSGANGGGLSVANHINHYNLMIDSSYKLCANESAIRGSLNQESSLLESKIT
TVSEFYPATHNIGSYNTDFHLKSYGDDGLSLTDKSKQRRIRTTFTSNQLNELEKIFLETHYPDIYTREEIASKLH
LTEARVQVWEFQONRRAKFRKQERHATIYIMKDKSSKLDGRKNPVAGSKYLGPSLKGPONGHGROMKCLYDQI

>PHOX2a DA

MYKMDYSYLNTYDSCMAAMEASAYADENSCSQSNGFQYNPIRSGEFSSGPACAPLATASCTLGALREHQPAPYSTV
PYKFFSDASGLNEKRKQRRIRTTFTSSQLKELERVFAETHYPDIYTREELALKIDLTEARVQVWEQNRRAKEFRKQ
ERAANSKASSSSGGKKPSDARSSSEDDESKESTCSPTPDSTANMSSPGARSSLSPSPAPGPASTEFSPASISPALK
SSPWPSLGSGTPGPTHTHTQELLKAWQPADSMSGPFAGVLSSFHRKNNTIKSNLE

>PHOX2b_ DA

MYKMEYSYLNSSAYESCMAGMDTSSLASAYADEFSSCSQASGFQYNPIRTTFGATSGCPSLTPGSCSLGTLRDHQS
SPYAAVPYKLFTDHGGLNEKRKQRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQIKVWEQN
RRAKFRKQERAAAAAAAAAKNGTGKKSDSREEDSKEAKATDPDSTGGPGPNPNPTSNCGGPSPTGGQVSATGNGP
VEQVKTSVAGMGPTAPTQGWASAPGTITSIPDSLGGPFASVLSSLORONGAKATLVKTSME

>PHX2A HU

MDYSYLNSYDSCVAAMEASAYGDEFGACSQPGGFQYSPLRPAFPAAGPPCPALGSSNCALGALRDHQPAPYSAVPY
KFFPEPSGLHEKRKQRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVOQVWEQNRRAKEFRKQER
AASAKGAAGAAGAKKGEARCSSEDDDSKESTCSPTPDSTASLPPPPAPGLASPRLSPSPLPVALGSGPGPGPGPQ
PLKGALWAGVAGGGGGGPGAGAAELLKAWQPAESGPGPFSGVLSSFHRKPGPALKTNLE

>PHX2A MO

MDYSYLNSYDSCVAAMEASAYGDEFGACSQPGGFQYSPLRPAFPAAGPPCPALGSSNCALGALRDHQPAPYSAVPY
KFFPEPSGLHEKRKQRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVOQVWEFQONRRAKFRKQER
AASAKGAAGATGAKKGEARCSSEDDDSKESTCSPTPDSTASLPPPPAPSLASPRLSPSPLPAALGSGPGPQPLKG
ALWAGVAGGGGGGPGTGAAELLKAWQPAEPGPGPFSGVLSSFHRKPGPALKTNLE

>PHX2B_HU

MYKMEYSYLNSSAYESCMAGMDTSSLASAYADEFSSCSQASGFQYNPIRTTFGATSGCPSLTPGSCSLGTLRDHQS
SPYAAVPYKLEFTDHGGLNEKRKQRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQVWEQNRR
AKFRKOQERAAAAAAAAAKNGSSGKKSDSSRDDESKEAKSTDPDSTGGPGPNPNPTPSCGANGGGGGGPSPAGAPG
AAGPGGPGGEPGKGGAAAAAAAAAAAAAAAAAAAAGGLAAAGGPGOQGWAPGPGPITSIPDSLGGPFASVLSSLOR
PNGAKAALVKSSMF

>PHX2B MO

MYKMEYSYLNSSAYESCMAGMDTSSLASAYADEFSSCSQASGFQYNPIRTTFGATSGCPSLTPGSCSLGTLRDHQS
SPYAAVPYKLEFTDHGGLNEKRKQRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQVWEQNRR
AKFRKQERAAAAAAAAAKNGSSGKKSDSSRDDESKEAKSTDPDSTGGPGPNPNPTPSCGANGGGGGGPSPAGAPG
AAGPGGPGGEPGKGGAAAAAAAAAAAAAAAAAAAAGGLAAAGGPGQGWAPGPGPITSIPDSLGGPFASVLSSLOR
PNGAKAALVKSSMF
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>PITX1 DA

MNVDMASSFHLPRSASSTRETLENTSSESSDTEAAEKERSVEQRSDDGNADDPKKKKQORRORTHFTSQQOLQELEA
TEFQRNRYPDMSTREETAVWTNLTEARVRVWEKNRRAKWRKRERNQOMDLCKNSYLPQFSGLMQPYDDVYPTYTYN
NWTNKGLTPAPLSTKNFTEFEFNSMSPLTSQSMEFSAPSSISSMSMASGMGHSAVPGMPTTGLNNIGNLNGIGGSTIN
PAMSSSTCPYGPPVSPYSVYRDTCNSSLATLRLKSKQHPSFGYSGLOQSPGSSLNACQYNS

>PITX1 HU

MDAFKGGMSLERLPEGLRPPPPPPHDMGPAFHLARPADPREPLENSASESSDTELPEKERGGEPKGPEDSGAGGT
GCGGADDPAKKKKQRRORTHFTSQQLOELEATFQRNRYPDMSMREEIAVWTNLTEPRVRVWEKNRRAKWRKRERN
QQLDLCKGGYVPQFSGLVQPYEDVYAAGYSYNNWAAKSLAPAPLSTKSFTFFNSMSPLSSQSMFSAPSSTISSMTM
PSSMGPGAVPGMPNSGLNNINNLTGSSLNSAMSPGACPYGTPASPYSVYRDTCNSSLASLRLKSKQHSSFGYGGL
QGPASGLNACQYNS

>PITX1 MO

MDAFKGGMSLERLPEGLRPPPPPPHDMGPSFHLARAADPREPLENSASESSDADLPDKERGGEAKGPEDGGAGSA
GCGGGAEDPAKKKKQRRORTHFTSQOLOQELEATFQRNRYPDMSMREETAVWTNLTEPRVRVIWEFKNRRAKWRKRER
NOQLDLCKGGYVPQFSGLVQPYEDVYAAGYSYNNWAAKSLAPAPLSTKSFTEFFNSMSPLSSQSMESAPSSISSMT
MPSSMGPGAVPGMPNSGLNNINNLTGSSLNSAMSPGACPYGTPASPYSVYRDTCNSSLASLRLKSKQHSSFGYGG
LOGPASGLNACQYNS

>PITX2 DA

MTSMKDPLSLDHHHHNHHVTGSKHAPLSMASSLOPLORSVDSKHRLDVHTVSDTSSPESVEKEKGQSKNEDSNDD
PSKKKRQRRORTHEFTSQOLOELEATFQRNRYPDMSTREETAVWTNLTEARVRVWEKNRRAKWRKRERNQQAELCK
NGFGPOQFNGLMQPYDDMYPSYTYNNWAAKGLTSASLSTKSFPEFFNSMNVNPLSSQTMEFSPPNSISSMSMSSSMVP
SAVTGVPGSSLNSLNNLNNLSNPSLNSGVPTPACPYAPPTPPYVYRDTCNSSLASLRLKAKQHSSFGYASVQONPA
SNLSACQYAVDRPV

>PITX2 HU

METNCRKLVSACVQLGVQPAAVECLESKDSEIKKVEFTDSPESRKEAASSKFFPROHPGANEKDKSQQOGKNEDVG
AEDPSKKKRQRROQRTHFTSQQLOELEATFQRNRYPDMSTREEIAVWTNLTEARVRVWEKNRRAKWRKRERNQOAE
LCKNGFGPQFNGLMQOPYDDMYPGYSYNNWAAKGLTSASLSTKSFPFFNSMNVNPLSSQSMEFSPPNSISSMSMSSS
MVPSAVTGVPGSSLNSLNNLNNLSSPSLNSAVPTPACPYAPPTPPYVYRDTCNSSLASLRLKAKQHSSFGYASVQ
NPASNLSACQYAVDRPV

>PITX2 MO

METNCRKLVSACVQLGVQPAAVECLEFSKDSEIKKVEFTDSPKSRKESASSKLEFPROHPGANEKDKGQQGKNEDVG
AEDPSKKKRQRROQRTHFTSQQLOELEATFQRNRYPDMSTREEIAVWTNLTEARVRVWEKNRRAKWRKRERNQOAE
LCKNGFGPQFNGLMQPYDDMYPGYSYNNWAAKGLTSASLSTKSFPFEFNSMNVNPLSSQSMEFSPPNSISSMSMSSS
MVPSAVTGVPGSSLNSLNNLNNLSSPSLNSAVPTPACPYAPPTPPYVYRDTCNSSLASLRLKAKQHSSEFGYASVQ
NPASNLSACQYAVDRPV

>PITX3 DA

MDENLLTDSEARSPALSLSDSGTPOQHDPGCKGODNSDTEKSHONHTDESNPEDGSLKKKQRROQRTHEFTSQQOLQEL
EATFQRNRYPDMSTREEIAVWTNLTEARVRVWEKNRRAKWRKRERNQQAELCKNGFGAQFNGLMQPYDDMYSGY S
YNNWATKSLASSPLSAKSFPFENSMNVSPLSSQPMESPPSSIPSMNMASSMVPSAVAGVPGSGLNNLGNLNNLNS
PTLNSAAVSAAACPYATTAGPYMYRDTCNSSLASLRLKAKQHANFAYPAVONPVSNLSPCQYAVDRPV

>PITX3 HU

MEFGLLSEAEARSPALSLSDAGTPHPQLPEHGCKGQEHSDSEKASASLPGGSPEDGSLKKKQRRORTHETSQQLO
ELEATFQRNRYPDMSTREEIAVWTNLTEARVRVWEKNRRAKWRKRERSQOAELCKGSFAAPLGGLVPPYEEVYPG
YSYGNWPPKALAPPLAAKTFPFAFNSVNVGPLASQPVEFSPPSSTAASMVPSAAAAPGTVPGPGALQGLGGGPPGL
APAAVSSGAVSCPYASAAAAAAAAASSPYVYRDPCNSSLASLRLKAKQHASEFSYPAVHGPPPAANLSPCQYAVER
PV
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>PITX3 MO

MEFGLLGEAEARSPALSLSDAGTPHPPLPEHGCKGQEHSDSEKASASLPGGSPEDGSLKKKQRROQRTHETSQQOLO
ELEATFQRNRYPDMSTREEIAVWTNLTEARVRVWEKNRRAKWRKRERSQOAELCKGGFAAPLGGLVPPYEEVYPG
YSYGNWPPKALAPPLAAKTFPFAFNSVNVGPLASQPVEFSPPSSTIAASMVPSAAAAPGTVPGPGALQGLGGAPPGL
APAAVSSGAVSCPYASAAAAAAAAASSPYVYRDPCNSSLASLRLKAKQHASFSYPAVPGPPPAANLSPCQYAVER
PV

>Pph13 DR

MDKGTMKRKQRRYRTTENTLOQLOQELERAFQRTHYPDVFFREELAVRIDLTEARVQVWFQONRRAKWRKQEKIGGLG
GDYKEGALDLDVSYDDSAVLGQLDSALGGGGTLLPDTPPQSSNSLDNELKASYGTGAMSPSRLSPNIFLNLNIDH
LGLERGGSGLSMEWSTYPPQTQAQTHPOMDSDNQLOQHPPQOHASDPIHAGSSSHHQQOQQOQOHQQEQHNPQLHPG
LEFAASLSLDMTDGSSAYDEMKFLSADVDQFTIDSFKADCILSMEQSOMQOAYGGHSQLVGSSNELCLDGIGMSSFE
GMEEGEPKSPPSLLVLDKSLPSLSIGVEGIADLVEQLHHHQHEGGPVGGGVITGDVM

>prd DR

MTVTAFAAAMHRPEFENGYSTMQODMNSGQGRVNQLGGVEINGRPLPNNIRLKIVEMAADGIRPCVISRQLRVSHGC
VSKILNRYQETGSIRPGVIGGSKPRIATPEIENRIEEYKRSSPGMFSWEIREKLIREGVCDRSTAPSVSAISRLV
RGRDAPLDNDMSSASGSPAGDGTKASSSCGSDVSGGHHNNGKPSDEDISDCESEPGIALKRKQRRCRTTEFSASQL
DELERAFERTQYPDIYTREELAQRTNLTEARIQVWESNRRARLRKQHTSVSGGAPGGAAASVSHVAASSSLPSVV
SSVPSMAPLAMMPGSLDPATVYQQOQYDFYGSHANISVSAAAPMASSNLSPGITTTPPHHHQFYNPSANTASYIMP
GENGNTTPTGNIIVSSYETQLGSVYGTETETHQTMPRNESPNESVSSAFGQLPPTPNSLSAVVSGAGVTSSSGAN
SGADPSQSLANASAGSEELSAALKVESVDLIAASQSQLYGGWSSMQALRPNAPLSPEDSLNSTSSTSQALDVTAH
OMFHPYQHTPQYASYPAPGHAHSHHGHPHAPHPHAHPHPQYAGAHPHYPPPSSSAHFMPONENAAAFPSPSKVNY
TTMPPQPEFYPSWY

>PROP1_DA

MDIEKPQOQFPENYSEVTVSSSADIDVQIHPRKVSQKSESVRDGGARARPYPSPSRRRHRTTEFSNEQLEHLELAF
RONHYPDIYYREELARVTKLNEARIQAWEFQNRRAKQRKQDRITQKSLAVSMMPVRGPLESTMCVSSSAMGRQCQC
PHSLPHVPQFSPVLPPGGYPPHPSSGSQFSSPSGSLPSQANROPNDWYNQLCNIGPSPTSVLSLASVPGLESTSH
WN

>PROP1_HU

MEAERRRQAEKPKKGRVGSNLLPERHPATGTPTTTVDSSAPPCRRLPGAGGGRSREFSPOGGORGRPHSRRRHRTT
FSPVQLEQLESAFGRNQYPDIWARESLARDTGLSEARIQVWEQNRRAKOQRKQERSLLOPLAHLSPAAFSSFLPES
TACPYSYAAPPPPVTCFPHPYSHALPSQPSTGGAFALSHQSEDWYPTLHPAPAGHLPCPPPPPMLPLSLEPSKSW
N

>PROP1 MO

MEAQRRSHOEKQTKGHACGRSLPEPRVASGTLISTVDRSSEAYRRLSGTELGRPKLCPQRGRPHSRRRHRTTENP
AQLEQLESAFGRNQYPDIWAREGLAQDTGLSEARIQVWFONRRAKQRKOERSLLOPIAHLSTATEFSGEFLPESSAY
PYTYGTPPPPAPCFPHPYSHSLPSQPSTAASLALPPOQPEDWYPTLHPAPTGHLPCPPPPPMEFPLSLETPKSWN

>PRRX1 HU

MTSSYGHVLERQPALGGRLDSPGNLDTLQAKKNEFSVSHLLDLEEAGDMVAAQADENVGEAGRSLLESPGLTSGSD
TPOODNDQLNSEEKKKRKQRRNRTTEFNSSQLOQALERVFERTHYPDAFVREDLARRVNLTEARVQVWEFQNRRAKFR
RNERAMLANKNASLLKSYSGDVTAVEQPIVPRPAPRPTDYLSWGTASPYSAMATYSATCANNSPAQGINMANSIA
NLRLKAKEYSLQRNQVPTVN

>PRRX1 MO

MTSSYGHVLERQPALGGRLDSPGNLDTLQAKKNEFSVSHLLDLEEAGDMVAAQADESVGEAGRSLLESPGLTSGSD
TPQODNDQLNSEEKKKRKQRRNRTTENSSQLOALERVFERTHYPDAFVREDLARRVNLTEARVOQVWEQNRRAKER
RNERAMLANKNASLLKSYSGDVTAVEQPIVPRPAPRPTDYLSWGTASPYSAMATYSATCANNSPAQGINMANSIA
NLRLKAKEYSLQORNQVPTVN
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>PRRX1a DA

MTSSYAHVMDROATLPNRLETAITANQDHLQAKKNFSVSHLLDLEEAREMVGAQAEESAGEAGRSMLESPGLTSG
SDTTOQQENEQLNAEEKKKRKQRRNRTTENSSQLOALERVFERTHYPDAFVREDLARRVNLTEARVQVWEQNRRAK
FRRNERAMLASKNASLLKSEFSGEVTAVEQPIVPRPAPRPNDYLSWGSSPSYSAMATYSPSCANNTTAQGMNMANS
IANLRLKAKEYSLNQONRSKREQLQGTKLS

>PRRX2_HU

MDSAAAAFALDKPALGPGPPPPPPALGPGDCAQARKNFSVSHLLDLEEVAAAGRLAARPGARAEAREGAAREPSG
GSSGSEAAPQDGECPSPGRGSAAKRKKKQRRNRTTENSSQLOALERVFERTHYPDAFVREELARRVNLSEARVQV
WEQNRRAKFRRNERAMLASRSASLLKSYSQEAAIEQPVAPRPTALSPDYLSWTASSPYSTVPPYSPGSSGPATPG
VNMANSIASLRLKAKEFSLHHSQVPTVN

>PRRX2_MO

MDSAAAAFALDPPAPGPGPPPAPGDCAQARKNESVSHLLDLEEVAAAGRRAAGPVSGPAEARVGAAREPSGGSSG
TEAAPQDGDCPSPGRGTKRKKKQRRNRTTENSSQLOALERVFERTHYPDAFVREELARRVNLSEARVQVWEQNRR
AKFRRNERAMLATRSASLLKSYGQEAATIEQPVAPRPTTMSPDYLSWPASSPYSSVPPYSPGGSSPATPGVNMANS
IASLRLKAKEFSLHHSQVPTVN

>PTX1 DR

MDRSSAVGGCGGGGGLGVGVVTSSATALGPGGLTNGGGGVVSGALNGLEAMSAESTGLCLODLVSAGTANGAGSA
GSAESATTTSTALSSGSTGSSTVNGGGSSTSGTEHLHSHHSLHDSSSSVSISPAISSLMPISSLSHLHHSAGQDL
VGGYSQHPHHTVVPPHTPKHEPLEKLRIWAETGDFRDSHSSMTAVANSLDSTHLNNFQTSSTSSISNRSRDRKDG
NRSVNETTIKTENISSSGHDEPMTTSGEEPKNDKKNKRORRORTHEFTSQOLOELEHTEFSRNRYPDMSTREE IAMW
TNLTEARVRVWEFKNRRAKWRKRERNAMNAAVAAADFKSGEFGTQFMQOPEFADDSLYSSYPYNNWTKVPSPLGTKPEP
WPVNPLGSMVAGNHHONSVNCENTGASGVAVSMNNASMLPGSMGSSLSNTSNVGAVGAPCPYTTPANPYMYRSAA
EPCMSSSMSSSIATLRLKAKQHASAGEFGSPYSAPSPVSRSNSAGLSACQYTGVGVTDVVXENALGALLNQHQOHHL
QHEFSGGSVGGSGVPNGMOQOHSGNMLHHSNLGLDHSDLGLVGGGPSNHQODEGNHSLEGSNKSPMEAPLANS SNNNN
NDNDDEDVID

>RAX2 HU

MFLSPGEGPATEGGGLGPGEEAPKKKHRRNRTTFTTYQLHQLERAFEASHYPDVYSREELAAKVHLPEVRVQVWE
ONRRAKWRRQERLESGSGAVAAPRLPEAPALPFARPPAMSLPLEPWLGPGPPAVPGLPRLLGPGPGLQASFGPHA
FAPTFADGFALEEASLRLLAKEHAQALDRAWPPA

>REPO DR

MEHDSFDDPIFGEFGGGPLNPLGAKPLMPTTTAMHPVMLGSVHELCSQQOQOQQOOQQORLPDCNTILPNAVGGGAGS
GGAGGSPNYVTKLDEVNKMGCYSPSQKYEYISAPQKLVEQQOOOQOHHHOHHQHYTATPPPSHNGILLHKQSSQQO
Q0Q0QQLVGILDYHPLNGKLDYSSSPKDQYEPQOLOHLYGGSPHHLDHLDHGSDGLLODSSPVMINGGSAGGKLK
KPDEMCSQLEAGGAGVTPPSSSSTVVNGTTNGTGNANSSSSAGVGIQGAAGTAGGVAAPAAKKDGSSSKKKGDPN
GIKKKKTRTTFTAYQLEELERAFERAPYPDVFAREELATKLNLSESRVOVWEQNRRAKWRKHEPPRKTGYIKTST
PPTATLNPGTLAPPFTSYPQTTTVTPPGSMDSWTSYQTPYELTPQFSLLSPAASPYGTYSGQYGAYVHESQLEFPM
RHYEYGSPTRMEMGATTGSVAGNGDESVANGGSYQTAELQTAQQQQOLADGTLVTVHAHQOQOOQOOQLNGKYLSA
EEAKYVHLQCHQOSGGGLELSPGASCHLVEAQGQHYVTTATGGAASAGGTSSDDNDSGGMQTVIKSEEVSQQOQOQ0O
QGOSYVLPPFLH

>RX_DR

MSGSGGVANSSSTAAANNTAATFQHIFEQLVQOGGGNHKLPPKQLEQLRHLLGNVRDAKNLOMIVEKEFKNLEQFEFH
EHYAAHLANNNTVISTEDSNDLVKDNARKYGSGGQTLTPRHTIDAILGLKNRNGAANGSGRNPETVSDGSVDPSL
GDDDATDLRCGMTLTQLRSMDNHMASMLOQHAKNGGALPYGPPTPPGGQQPOQVPNATPLHHGQOMGGQAGHATHA
GHGHPTHHGHAPFGYHNAFGFGOGGHGYGHPEEAAGNY LNSMHOMVEANQLOQTGANGANPPPAPLPPSSEFGSHQQ
HLAALAAQAQEQONQHSKYAKSSPTGAGPPPPPGAYFMESQTAPVAPSQINYDERSMSSASDLEEDDDDAAKLQL
DVTSPPTPSPRGQLAAKRKSAGVECDDNEPKLANGQLPGGNYGIRPRSMEEVHHQQOSHHHQQQQOQOOQOOQOLO
QQOGFOHDEFRNSGNGNPNGNSNSGDHGERLNADSDSLVNGSCASSEDLNQTNSSEQGEKITSGSDDEGQDDNCAK
KKHRRNRTTFTTYQLHELERAFEKSHYPDVYSREELAMKVNLPEVRVOQVWEQNRRAKWRROQEKSESLRLGLTHET
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QLPHRLGCGASGLPVDPWLSPPLLSALPGFLSHPQTVYPSYLTPPLSLAPGNLTMSSLAAMGHHHAHNGPPPPHV
GHGGHGQPQPPPPPPPHGVPHPHGSHHVVPLSHLSPHLSRMSPHATSLGSPHHGVTPLGTPLHSSLPPSSTATTV
AVSSSQSSSSSASLECSGPDVCMSPONLSIGNADSNGDGRDLSSDLDAGSTSSNPGSSLDKCAASANIELLDVGR
DSPPPPPTPTGKGSSTPPTDMRSNSIATLRIKAKEHLDNLNKGMVSIV

>RX_HU

MHLPGCAPAMADGSFSLAGHLLRSPGGSTSRLHSIEAILGFTKDDGILGTFPAERGARGAKERDRRLGARPACPK
APEEGSEPSPPPAPAPAPEYEAPRPYCPKEPGEARPSPGLPVGPATGEAKLSEEEQPKKKHRRNRTTFTTYQLHE
LERAFEKSHYPDVYSREELAGKVNLPEVRVQVWEFQNRRAKWRRQEKLEVSSMKLODSPLLSEFSRSPPSATLSPLG
AGPGSGGGPAGGALPLESWLGPPLPGGGATALQSLPGFGPPAQSLPASYTPPPPPPPFLNSPPLGPGLQPLAPPP
PSYPCGPGFGDKFPLDEADPRNSSIAALRLKAKEHIQATIGKPWQAL

>RX_MO

MHLPGCAPAMADGSFSLAGHLLRSPGGSTSRLHSIEAILGFTKEDGILDTFPAERSSRSSKERDPRLGAQPACPK
APAGGSESSPPAAPGEFVPEYEATRPCYPKEQGEARPSPGLSVGPAAGDSKLSEEEPPKKKHRRNRTTFTTYQLHE
LERAFEKSHYPDVYSREELAGKVNLPEVRVQVWEFONRRAKWRROQEKLEVSSMKLODSPLLSEFSRSPPSSALAPLG
TGPGSGSGPPGSALPLEPWLGPPLPGGGATALQSLPGFGPPGQGLPASYTPPPPFLNSAPLGPGLOQLGPPPAYP
CAPAFGDKFSLEEAYPRNSSIAALRLKAKEHIQAIGKPWOQAL

>RX1 DA

MHLSLDTMNMVDDSCLSPSNEFHDMVKAGGAVVGTRVHSIDVILGENKDODSLLNPGDNAVAHKVGGESLGEPGKL
DORVQOPYGHLPPLRDGSEQPTFHDADMEFSNKCDGDLGDLRKAIESDSKSPDSADGEQPKKKHRRNRTTEFTTYQLH
ELERAFEKSHYPDVYSREELAMKVNLPEVRVOQVWEQNRRAKWRRQEKIDASTMKLHDSPMLSENRPSMHPTVGPM
NNSLPLDPWLPSPLSSATPVHSIPGEFMGPTQGLOTGYPGHSFLSPPOQPMAQSMOPMAPPPYQCPPPFTDKYPLED
VDQRSSSIAALRMKAKEHIQSMDKTWQPMC

>RX2_ DA

MHLSPDTMNMVDDGCLSTESYHDLGKGGVSGISSRVHSIDVILGEFSKDODPLLEPIGTHKVDEDQLEEQEKQVNS
DPYSHLQIPDQTQQOQOSVYHDTGLEFSTDKCDADLGDPRSNVESDSRSPDIPDEDQPKKKHRRNRTTEFTTYQLHEL
ERAFEKSHYPDVYSREELAMKVNLPEVRVOQVWEFQONRRAKWRROQEKMDTGTMKLHDSPIRSFNRPPMAPNVGPMSN
SLPLDPWLSSPLSSATPMHSIPGFMGPGQSLOPTYTAHPGFLNTSPGMMONMOPMPPPPYQCQPVENDKYPLEDV
DRSSSIAALRMKAKEHIQSMDKTWQPM

>RX3 DA

MRLVGSQYKDMEDRLSPSARLVRSPGSQTRIHSIESILGFKGETLFHPAFPYGSGKTGKDTEHLSPKKDSNKHED
GVCRSTVMVSPDLPDADGGKLSDDENPKKKHRRNRTTFTTFQLHELERAFEKSHYPDVYSREELALKVNLPEVRV
QVWEFONRRAKWRROQEKLEVSSIKLQESSMLSIPRSGPLSLGSGLPLEPWLTGPISTSSSPLOSLPSEFITPQQAVP
ASYTPPQFLSSSTLNHSLPHIGAVCPPYQCSGFMDKEFSLEEADPRNTSIASLRMKAKEHIQSIGKTW

>SEBOX DA

MALFYDQSEFDLGLVQKINMETESDEFIENTNMLOQFTDVTTKHMLSSPELDRTGHVEGORKRKRTIFSRAQLSELER
AFMITPYPDITLRERLAALTLLPESKIQVWEFQONRRARSMKSKKLITPVSRRSPAKDCTFPATHPDLNLEQSPEAN
KSLRHHQQSLIRQALNPWPONRPPISPDLPEILQWANRNSETPGDSSEFSSCPSERIQHPEPNQSSSVWOMNCEAA
HPEGLKSYCTTSQALYSSVSVDOMIPAHPSSLEEALQROQALTHYPQTSLGDISDLIYKAAVVTNLEEC

>SEBOX_HU

MGGSGVGTAWHGPLARPSGTLPFASSMPSPVDASSADGGSGLGSHRRKRTTESKGOQLLELERAFAAWPYPNISTH
EHLAWVTCLPEAKVOQVWEFQKRWAKIIKNRKSGILSPGSECPQSSCSLPDTLQOPWDPOMPGOPPPSSGTPQRTSV
CRHSSCPAPGLSPRQGWEGAKAVAPWGSAGASEVHPSLERATPQTSLGSLSDLIYALAIVVNVDHS

>SEBOX_MO

MASPVEASPGCASGLGPHRRKRTTEFSVGQLVELERVFAARPYPDISTREHLAQVTHLPEAKIQVWEFQNRRAKRIK
DRKPGALNSRLELPPNSCSLPDTPQLPWDPGTSSHPLHPTSSAQYTSACPPQTSCLGPILGPGOSWSGAKVAAPW
GTSGASGIHSSLEQIVPQTSLGNLSDLIYTSAIVTNVDHF
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>SHOX_DA

MEELTAFVSKSEFDOKTKESSKESITYREVLESGLARARELGNSETNLQEITETNNNHCPVHLYKEHVELEKEKLK
EFSVTRASDGIYDCKDKKEDVKSEDEDAQSKLKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSE
ARVQVWEQONRRAKCRKQENQOMHKGVILGTASHLDACRVAPYVNMGALRMPEFQQOVOAQLOQLEGVGTHSHPHLHPHL
AAHAPYLMFPPPPFGLPIASLADSASAAAAVVAAAKSNSKNSSIADLRLKARKHAEALGL

>SHOX_HU

MEELTAFVSKSEFDQKSKDGNGGGGGGGGKKDSITYREVLESGLARSRELGTSDSSLODITEGGGHCPVHLFKDHV
DNDKEKLKEFGTARVAEGIYECKEKREDVKSEDEDGQTKLKQRRSRTNFTLEQLNELERLFDETHYPDAFMREEL
SOQRLGLSEARVQVWFONRRAKCRKQENQMHKGVILGTANHLDACRVAPYVNMGALRMPEFQOVOAQLOLEGVAHAH
PHLHPHLAAHAPYLMFPPPPFGLPIASLAESASAAAVVAAAAKSNSKNSSIADLRLKARKHAEALGL

>SHOX2_ DA

MEELTAFVSKSFDQKVKEKKEVITYREVLETGSVRNRESLSADPNREEISSITRSGVRSSPVREADMLASERSRD
SSSPKLTDGNTDMKERKEDCKPLEDETQTKIKQRRSRTNFTLEQLNELERLEFDETHYPDAFMREELSQRLGLSEA
RVOVWEQONRRAKCRKQENQLHKGVLIGAASQFEACRVAPYVNVGALRMPEFQQASDSHCNVPPESFQVQAQLQLDS
AVAHAHHHLHSHLAAHAPYMMFPAPPFGLPLATLAAESASAASVVAAAAAAKTTNKNSSIADLRLKAKKHAAALG
L

>SHOX2_ HU

MEELTAFVSKSEFDOKVKEKKEAITYREVLESGPLRGAKEPTGCTEAGRDDRSSPAVRAAGGGGGGGGGGGGGGGG
GGVGGGGAGGGAGGGRSPVRELDMGAAERSREPGSPRLTEVSPELKDRKEDAKGMEDEGQTKIKQRRSRTNFTLE
QLNELERLEFDETHYPDAFMREELSQRLGLSEARVQVWEQNRRAKCRKQENQLHKGVLIGAASQFEACRVAPYVNV
GALRMPEFQQODSHCNVTPLSFQVOAQLOQLDSAVAHAHHHLHPHLAAHAPYMMFPAPPEFGLPLATLAADSASAASVV
AAAAAAKTTSKNSSIADLRLKAKKHAAALGL

>SHOX2 MO

MEELTAFVSKSEFDQOKVKEKKEAITYREVLESGPLRGAKEPGCVEPGRDDRSSPAVRAAGGGGGAGGGGGGGGGGG
GGAGGGGAGGGAGGGRSPVRELDMGAAERSREPGSPRLTEVSPELKDRKDDAKGMEDEGQTKIKQRRSRTNEFTLE
QLNELERLFDETHYPDAFMREELSQRLGLSEARVQVWFONRRAKCRKQENQLHKGVLIGAASQFEACRVAPYVNV
GALRMPFQQODSHCNVTPLSFQVQAQLOQLDSAVAHAHHHLHPHLAAHAPYMMFPAPPFGLPLATLAADSASAASVV
AAAAAAKTTSKNSSIADLRLKAKKHAAALGL

>SP83252

MVAGVMSEEEYKTALQKQTLLMQSPREGTQYTPGSPTRSRTSSPSTSSTIECGGAGGGONDGAEGEERKSPLSNG
DLLLKKKRRYRTTFTSFQLRELEKAFERTHYPDVFTREDLANRVELTEARVOQVWEQNRRAKWRKKEKQQGLPSPT
AQPIAATSTPPALISSHETSTRVITLNPSSLLOSPPDTTTTTILATPEASVALPTLPQATTPVPLAHFLSGAASG
ATQPROWHHPPALNFLSTTPSTNTTTLRAITLPNGGIVLOPTLATLPATAPAGTTQIIGLHPAQTAAASAGVFEFAP
QILSSPFQLAQIPVSMATGLSSGVITLQLAQONVTSS

>SP86105

MATGNPAGKFGGRHYSLDSPGSLTSPPAYDMPLMPGAGPEQKPGVSALSMONSCAGGOMSMSSCSPPEFSQINPLV
YSHPGHAGLLPLNSTSLATVHAPNSHAGMYLHHPSAGPMVPSSMSIGRSEPYRKGKQRRHRTNFTSHQLEELEKA
FEKTRYPDVEMREELAMKISLTEARVOQVWEQNRRAKWRKAEKAAAAANQKDSKDSEDQESPVSSPAPSDGKGASS
PKKSTSSPLSSPPARKMHPSTGGNESWTSSPVDSESPPTFHSPPOQSPSIIPTSCPTPNPIHSYTPESPFAAMGIV
SHOQTPTGTGAPTGAGHFTNSYLQSMTRYAPHC

>SP87530

MEFTIERLLNLOPTKSSKPPAEKYVDLTIGEKEERRHKQRYTSSCDSAAESDKDSIISDDYSTSPVQSPKGSVNIT
MKSKRNRTTFTAHQLDELEMIFROTHYPDVLLREKLAQRIGLPESRVQVWFONRRAKWRKREKLTIAAADAQMKAL
SNNHSTHHSNPSPSLSIPPAATPAGLYWSPAANSVTPTWTLPTATPGSIISPSHLPGAATSRLSQPPPLIPLSST
NSCSPTSSTTGGSLLSTLTSNNSAILSPPLLORREGGSSNGAGVLMAAAGVNPEFSLYLSTLTPQQSIIIQO

>SP87700
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MPVAMMOKHSPPELEGTPPAATIANINGGLLVAGSDSPKLENGIESPGSSSVKSEDGGSDTERGSSKSSSSSKRQQ
RRERTTFTSYQLOELEAAFAKTHYPDVEMREDLALRINLTEARVQVWEQNRRAKWRRAQKASQLAMGDIMSGRGV
SMMAGGGGIPHMHGMMPHNFAATLPTNLSPGSSVLMTPKSAGTSPSAHMFQONKPEVLHHPNQLPSSSMSAYPTPW
NTONQFVEFPSPTTMTESNNHSPLSSSSPPVCSGVMTPOW

>SP89232

MEQTGEALSDEGPKVAPINTNSYSSDFSVSTRLLOADNPTQGASSSYIAPTYPTDNYSSNPPPPPNGWQFLLPSD
MGTARGHPHSTGQYEPAPNASLSLMPPPPYQSTAYCNGYPGSKIGISSLPSQSLDVHGHHHTSIPPLHHKEDIGY
NSWNVGASSSTGSGSNSGKPLPPVGTLTSPPSVSYPSSPSYNDODNPDSSRPPMATIKEESYIESDDRGEEDYGPS
DEESDSNSTTDKDAEPKKPKRTRTAYSNSQLDQLELIFATTHYPDVFTREDLSRRLGIREDRIQVWEQNRRARFER
KOQERTGSISCRSRYRQKRLEKLOQHNFMPSSAGYPPTHYPPSVVGGGNTLSLVSSPSVSTTSPVSYDESQSQGESE
QTSFYPVTPNYRSYSTGTAFQYPGGLASLFQTAPSTAEGK

>SP91658

ODNPDSSRPPMAIKEESYIESDDRGEEDYGPSDEESDSNSTTDKDAEPKKPKRTRTAYSNSQLDQLELIFATTHY
PDVFTREDLSRRLGIREDRIQVWEQNRRARFRKQERTGSISCRSRYRQKRLEKLOQHNFMPSSAGYPPTHYPPSVS
QGFSFQTSFYPVTPNYRSYSTGTAFQYPGGLASLFQTAPEFDCRGK

>toe DR

MATSTSPGPTRTTAAIRVSLPGAAPAIPATATAGSQSPGAIMPMAAVPLPSHLQLLGSSAGGVGQPAAITPVSPT
AATTVLAQPHSLSPSTPILTQGAPPAAALGGIFCGGSAAAGPGAAAAAATNLNALASQHRLLELSRFGLRGYDLA
QOHMLSQQOGAVSKLLGTLRPPGLIGGSKPKVATPTVVSKIEQYKRENPTIFAWEIRERLITEGVCTNATAPSVSSI
NRILRNRAAERAAAEFARAASYGYAIHPTHPHPYTSFPTWPAHHPLWGAVPLATPPGGGPAGAGGALQPGGSGSS
YGSDGNMSSNPNSSNSNTTHSNGHNTNSGSGCGDSSAGSGRLSLPALSPDSGSRDSRSPDADANRMIDIEGEDSE
SODSDQPKFRRNRTTEFSPEQLDELEKEFDKSHYPCVNTREKLAARTALSEARVQTSEMAAPPAGQLDQAARLALD
IELTHAVGQSGGQSGQSNPSSSSSCSSRIWPTEAAISVOQHQOHVOHOQOOQOQOOSTVOHHOSROONEQONQQOROQO
PAHGRASSGGGHCLTHSISSIINGR

>toy DR

MMLTTEHIMHGHPHSSVGQSTLEFGCSTAGHSGINQLGGVYVNGRPLPDSTROKIVELAHSGARPCDISRILQVSN
GCVSKILGRYYETGSIKPRAIGGSKPRVATTPVVQKIADYKRECPSIFAWEIRDRLLSEQVCNSDNIPSVSSINR
VLRNLASQKEQQAQQONESVYEKLRMENGOTGGWAWYPSNTTTAHLTLPPAASVVTSPANLSGQADRDDVQKREL
QFSVEVSHTNSHDSTSDGNSEHNSSGDEDSQMRLRLKRKLORNRTSESNEQIDSLEKEFERTHYPDVFARERLAD
KIGLPEVWESNRRAKWRREEKMRTQRRSADTVDGSGRTSTANNPSGTTASSSVATSNNSTPGIVNSAINVAERTS
SALVLGGEANTTHTSSESPPLOQPAAPRLPLNSGENTMYSSIPQPIATMAENYNSSLGSMTPSCLOQRDAYPYMEH
DPLSLGSPYVSAHHRNTACNPSAAHQQPPQHGVYTNSSPMPSSNTGVISAGVSVPVQISTONVSDLTGSNYWPRL
Q

>UNC4_DR

MVLETSEGDTKKFLTNNNNSSASRNNNSHNNNNNNHSPKEIPEETGRSSSTSSNSIPNAHRTNAGOQHLLGGSPSS
ACSTSVSGCGMPSEGLHPTAALQLYAAAAQLAPNGVRVPPWGPFLOFGVPGVEGPNGPFLGRPREFDAASAGGHPN
SAAAAAAATQOMAAVNASNAFANLTGLSAAALRNVSAAQTTAVAAVASTVATIQHRLMIGNROQSLPPAGPPSEGSN
EDGGFPGDGDDDSSAAKRRRSRTNENSWQLEELERAFSASHYPDIFMREALAMRLDLKESRVAVWEQNRRAKVRK
REHTKKGPGRPAHNAQPQTCSGEPIPPNELKAKERARRRKKLAKAIDRQARKLOAKGITVDLEALKAEYISQHKA
NGTEFSDSDLEDDGIQIDVVGGTDSDDEGDSDAVSPVRLGGGGGGGGGTGGGGGGGASSSLHCGLDGDGDSSRAGS
FIGGGGSLGSPSSVAPPSMLSNGAVQFGKLEPMDGNESEERDRERDSPKPLLEFPAKAFHQLNLOSSQQHHGLVVG
OGOGSGSGHGHGHOQHNHHOHHLHHGSASASAAAAVANLVHQTSPISMRRSNPESIESLLENNT

>UNC4_HU

MMDGRLLEHPHAQFGGSLGGVVGEFPYPLGHHHVYELAGHQLOSAAAAASVPESIDGLLGGSCAAAASVVNPTPLL
PAACGVGGDGQPFKLSDSGDPDKESPGCKRRRTRTNFTGWQLEELEKAFNESHYPDVEFMREALALRLDLVESRVQ
VWEFONRRAKWRKKENTKKGPGRPAHNSHPTTCSGEPMDPEETARKELEKMEKKKRKHEKKLLKSQGRHLHSPGGL
SLHSAPSSDSDSGGGGLSPEPPEPPPPAAKGPGAHASGAAGTAPAPPGEPPAPGTCDPAFYPSQRSGAGPQPRPG
RPADKDAASCGPGAAVAAVERGAAGLPKASPFSVESLLSDSPPRRKAASNAAAAAAAGLDFAPGLPCAPRTLIGK
GHFLLYPITQPLGFLVPQAALKGGAGLEPAPKDAPPAPAVPPAPPAQASFGAFSGPGGAPDSAFARRSPDAVASP
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GAPAPAPAPFRDLASAAATEGGGGDCADAGTAGPAPPPPAPSPRPGPRPPSPAEEPATCGVPEPGAAAGPSPPEG
EELDMD

>UNC4_MO

MMDGRLLEHPHAQFGGSLGGVVGFPYPLGHHHVYELAGHQLOSAAAAAAAASVPEFSIDGLLSGSCAAAAASVVNP
TPLLPAACGVAGESQPFKLADSGDPDKESPGCKRRRTRTNFTGWQLEELEKAFNESHYPDVFMREALALRLDLVE
SRVOQVWFONRRAKWRKKENTKKGPGRPAHNSHPTTCSGEPMDPEETARKELEKMEKKKRKHEKKLLKSQSRHLHS
PGGLSLHSAPSSDSDSGGGGLSPEPPEPPPPTAAAKGPGAHGSGIAGSAPVPPGEPPAPGTCDPAFYPSQRSGAG
SQPRLGRPADKDTVPCGPGAAATAGLPKASPFSVESLLSDSPPRRKATPANAAATAGLDFTPGLPCAPRTLIGKG
HFLLYPITQPLGFLVPQAALKGGAGPELVPKDAPPAPPAPPAPPAQASFGTFPGPGGAADPAFARRSPEVVASPG
PPAPASFRDLTAAAAESGAGDCADVGTVCPAASPPPPLETSPGPGPRAPSPPGEPATCGAAEPGAATGPSPPEGE
EVDMD

>UNCX_DA

MMDSRILDPPHAQFGGSLGGMVSFPYHLSHHHVYELAGHQLOSTAAVPEFSIDGLLNGSCTASVVNSNPLLSSGCG
MNGDNQQYKLTDSGDPDKDSPGCKRRRTRTNEFTGWQLEELEKAFNESHYPDVEFMREALALRLDLIESRVQVWEQN
RRAKWRKKENTKKGPGRPAHNSHPTTCSGEPMDPEEIARRELERLEKKKRKQERRLLKSONKLLPGDLEFHTPGSD
SDSGLSQITDSEQSLHCDMGRNQTQPSCDQTPOKLONQRNADQDASGSELDSSDSGQQSNLCSNSRSSALQKLNP
FSVESLLSDSRPRRKPPMDFPVPTPRPLIGKGHFLLYPITQPLGFIVPQTALKSTAPGPDTENGOQKGPATDITEFA
GNPGHRNAKENNSVNNNSGARATIKGQVSQSGNISCSTQSSSPOTTINGHSAGSCNERCPOQDIELELVDPKSPQSE
KKEQSLPDYPPONSESATTSKDTDKDSVDVDME

>UNCX4_ DA

MMDSRILEHPHAQFGGSLGSMVGMGEFPYHLGHHHVYDISGHQLOSAAAVPFSIDGLLNGSCSGSVANSNPLLGSG
CGVNGDSQYKLGDGGDPDKESPGCKRRRTRTNFTGWQLEELEKAFNESHYPDVFMREALALRLDLVESRVQVWEQ
NRRAKWRKKENTKKGPGRPAHNSHPTTCSGEPMDPEEIARRELERLEKKKRKQERKLLKSQONKLLAGELFHTPGS
DSDSGVSQSTDSESTPHTGPQHSAHRQQTEHICEQHARHQRASTVNETAEPMDSTRNSGLCPANGITRASTLOKL
NPEFSVESLLADSSPRRKTILDFSQLPPQRPLVGKGHFLLYPITQPLGFIVPQTAMKQSHDSGNSGHHCSTTDTST
SNOKNVNHLCRDNTGASDELQRETKNSSIQSPSTSSEKCFSESNSPOKESENDSESTVINSSQKESISANLSEYS
DRKSRSSADTNTDGEDVDMD

>VSX1 DA

MTGREEATDEKPKVKLYPSFGIDKSRLNGSGFRSKGFAITDLLGLESELOQPHOSGTGAGPNGEGQSAAVGGFESEP
GGSLPLGLGFLCSLAAQQPPGAPCFLPSHIPLLOQSRTESHFMONLEQQRDVYSDDDCLSGDRNDGKNSGNSQKRK
KRRHRTVFTSHQLEELEKAFNEAHYPDVYAREMLAMKTELPEDRIQVWEFONRRAKWRKREKCWGRSSVMAEYGLY
GAMVRHSIPLPESIINSAKSGMMGSCAPWLLGMHKKSME IVKKAPGTPESTHSDTYSEEHKGKDSDTTWSSGANG
ADDSEDMAIDLSSTSKQENKSTLKRSPPRTENSSDSENES

>VSX1 DR

MOATKMRTPFAIQEILGLGAYQQQOATASATPSEAPPSPAATPPPTANTPANGSLSAVOQOQOQ0Q0000Q00000QLO
QO0OQQAIDSLRESRSISPDVSRLSAAAAAAAAAAAHCOQLPVENPANFYAAAGYAAAADPGNAAAAHHHHMTTLAA
AAYLRGFLPPGFSTPHEFRGHFQOHFGAQFAEQAAARGOEYASSLANASGDEQSPSKNSSSSGNGGSGGSGSGSG
GGNPTSNGLGHLGSPTASNGGSGGGAGVGGSGGGSGTSGSSSSTSGNGGNGGSSGSRSSPAGPHHSAALAAHQHA
AAAAAAAHHHAAAAAAAHHAHHAHAQAHAHAHAHVHAHAAHAAHAAHAHAHHAEAFLGAAGGAGGNPNSLLAAHG
GDVLVGPGGTGPGGKKKNKRRHGRTIFTSSQLEELEKAFKEAHYPDVSARELLSMKTGLAEDRIQVWYQNRRAKW
RKTEKCWGHSTKMAEYGLYGAMVRHSLPLPETIIKSAKEDESVAPWLLGMHKKSLEAAELLKSDESDRETPTSDD
TNTSYSAGSTHNSPISSEFSISRLLFDAPPPAAGSAGGKGHHHHHHHHKGHHHAHVHAQAQAHAHMLLHHQQQOQO
QOOQ0QOHHHHLHAAENSLOQQOVAGTGSGSGSGSGSGTGAGSTGPPAHHPYNQOOHLHHLOQLOQOOQOOQOOAQ
QQOQOHHHHOHHHSVHHMHHHNAAAGYAEAAVAAAAAAAAVAAAANARNAAAAAAVAAASASASAAVTIAESEAEE
EQDDIEDMELDKDCEVEEDVEPVDNDTNTNNEHDNECDADADVEADVDADADADPEIDICDDHDEEMRLOEQLLL
KVKQEQAHLGSR

>VSX1 HU

MTGRDSLSDGRTSSRALVPGGSPRGSRPRGFAITDLLGLEAELPAPAGPGQOGSGCEGPAVAPCPGPGLDGSSLAR
GALPLGLGLLCGFGTQPPAAARAPCLLLADVPFLPPRGPEPAAPLAPSRPPPALGRQKRSDSVSTSDEDSQSEDR
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NDLKASPTLGKRKKRRHRTVFTAHQLEELEKAFSEAHYPDVYAREMLAVKTELPEDRIQVWEQNRRAKWRKREKR
WGGSSVMAEYGLYGAMVRHCIPLPDSVLNSAEGGLLGSCAPWLLGMHKKSMGMIRKPGSEDKLAGLWGSDHEFKEG
SSQOSESGSQRGSDKVSPENGLEDVAIDLSSSARQETKKVHPGAGAQGGSNSTALEGPQPGKVGAT

>VSX1 MO

MTGRDGLSDARSRSRALAPGCPPTGSRLRSFAINDLLGLEADLPTPAEPGLRSNSGDPAEAIGSGPGPGPGLCGS
CPARGALPLGLGLLCGFGAQPPSAAAAARARCLLLADLRLLPSAGPEPAVAQGPVHPPPALGSQQRSESVSTSDG
DSPSEEKNDPKMSLILGKRKKRRHRTVFTAHQLEELEKAFGEAHYPDVYAREMLAAKTELPEDRIQVWEQNRRAK
WRKREKRWGGSSVMAEYGLYGAMVRHCIPLPDSVLNSADSLOQGSCAPWLLGMHKKSTGMRKPESEDKLAGLWEED
HLKKGANKDEDGPERGPDETTONPENSLEDVAIDLSSSSROQETKKMPPGSSTQLPQPPQVGAS

>VSX2 DA

MTGKDGAVLSESLNKSKSLCATENGGNNNPHLSKSSITHPPKCTGFGIQEILGLNKEPSSAPRSTLDSFPAGAHL
LASRSMLGPAGVGVGVGMGLIGPGGIPSEFYSQPAFLEVLSDAQNVHLOPLSRTVGPLEHNQSASSDSDDVSSSER
KMSKSSLSQSKKRKKRRHRTIFTSYQLEELEKAFNEAHYPDVYAREMLAMKTELPEDRIQVWEQNRRAKWRKREK
CWGRSSVMAEYGLYGAMVRHSIPLPESILKSAKDGIMDSCAPWLLGMHKKSLETAGHQSNEKSDVTQTPTNPKPD
EAEAEERRTESPMSKEELRENSIAALRAKAQEHSAKVLGTVSSERLEHNMETTATEEKSSEQIDAKEEEKSS

>VSX2 DR

MPORSPFAIQELLGLAVAAATEAPTDLTTTAGATVAKERQTPTPPKTTNATMATAATSAATAATPTNAAEGNLTS
VSEPQQOPOOOQOOEQOHHQPHHHQYREHHOMTMAAASRMAY FNAHAAVAAAFMPHQLAAAVHHHHQHQHOHHPHH
HPHHPHGAVGGPPPPPPMOHHHPHHPHHPLLHAQGFPQLKSFAAGAGTCLPGSLAPKDFGMESLNGEFGVGPNSKK
KKKKRRHSRTIFTSYQLEKLEEAFKEAHYPDVYAREMLSLKTELPEDRIQVWEQNRRAKWRKTEKVWGGSTIMAE
YGLYGAMVRHSLPLPDTILKSAKDNDAVAPWLLGMHRKSIEAQSALKDDSGVSDHEDSAGSKSAHSEDLSRSRCH
ALSSSTESLNVVSPAPSSCPTSASTSAPPTSTSGYAGAASSAATTPTGASTTINSSSSPHIELGSPSPOQOOQHLOL
QOQ00Q0QASLYLGAGAVVTGCAPPSYHPLLDAANAAGAGAAASSKDFHMIMNTAVAAAAAAAQQQHQOOOQOQOQ0
ATATAPGLHAHNLAAALMEHDPDAFRNNSIACLRAKAQEHQARLLNNGGLFLOVRRFAQGQAQIQDPSDMLKLSE
EHNNNSPIPIPPAHSTVNTQVNVKMELTANGGSMKNYEEA

>VSX2_ HU

MTGKAGEALSKPKSETVAKSTSGGAPARCTGFGIQEILGLNKEPPSSHPRAALDGLAPGHLLAARSVLSPAGVGG
MGLLGPGGLPGFYTQPTFLEVLSDPQSVHLOPLGRASGPLDTSQTASSDSEDVSSSDRKMSKSALNQTKKRKKRR
HRTIFTSYQLEELEKAFNEAHYPDVYAREMLAMKTELPEDRIQVWEFQNRRAKWRKREKCWGRSSVMAEYGLYGAM
VRHSIPLPESILKSAKDGIMDSCAPWLLGMHKKSLEAAAESGRKPEGERQALPKLDKMEQDERGPDAQAAISQEE
LRENSIAVLRAKAQEHSTKVLGTVSGPDSLARSTEKPEEEEAMDEDRPAERLSPPQLEDMA

>VSX2 MO

MTGKAGEALSKPKSETVAKSTSGGAPARCTGEFGIQEILGLNKEPPSSHPRAALDGLAPGHLLAARSVLSPAGVGS
MGLLGPGGLPGEFYTQPTFLEVLSDPQSVHLOQPLGRASGPLDTSQTASSDSEDVSSSDRKMSKSALNQTKKRKKRR
HRTIFTSYQLEELEKAFNEAHYPDVYAREMLAMKTELPEDRIQVWFONRRAKWRKREKCWGRSSVMAEYGLYGAM
VRHSIPLPESILKSAKDGIMDSCAPWLLGMHKKSLEAAAESGRKPEVERQALPKLDKMEQEERAPEAQAAISQEE
LRENSIAALRAKAQEHSTKVLGTVSGPDSLARNAEKPEEEDATEEDRPAEKLSPPQLEDMA

>CEH10

MAVDEMQLAASMOMSNOMSNSQRMSFATHEILGIQGNAYLSHGYCPQGTFLSNQPNFMDIGSCGVSGEDRQLCGT
DSIGNAPAPILMYRMPISTSEVITSEPQTHVSSSSILSSATTSNSSGGGSSGGGGKASKRKKRRHRTIFTQYQIDE
LEKAFQDSHYPDIYAREVLAGKTELQEDRIQVWEFONRRAKWRKTEKTWGKSTIMAEYGLYGAMVRHSLPLPETIT
KSAEAADPQOSAAPWLLGMHKKSMEAAAHLESVEKCDMSDSDDDDRPVTPPVQRQVKNEYKPRITIEHVQQOQAPQH
QSSLNEDTSLVVSSSLSQLHFODSOMIPNNNASLKLYHDYNNPM

>HyHox1

MYSVSGDITFAPKIYNHSPILTTNNTCKTTRSERGYSHTLEYFPNRPITAKSQLNNKTPIWPQONASKITNYTAP
YNKNIDENYRRPLELFKQETPYNKARKKHFEHYQLYQONTKEHALLKNVAAEKKITTELIVLDDLKEYKGEYQSND
SQSSDNQSNDAFRKRCSFGHSKIIELEKEFKYNKYLSRDRRVEFARNLELSESQIKIWEFQNRRMKOKKEQIVNDL
TKKDDDSPWEFRIEKLHSLTEPFLSTNQVSPMEFHTELN
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2) Homeodomain alignments of PRD class used for phylogenetic analysis

>al DR
QRR?RTTFTSFQLEELEKAFSRTHYPDVFTREELAMKIGLTEARIQVWFQNRRAKWRKQE
>ALX1 DA
KRRHRTTFTSAQLEELEKVFQKTHYPDVYVREQLAMRTELTEARVQVWFONRRAKWRKRE
>ALX1 HU
KRRHRTTEFTSLQLEELEKVFQKTHYPDVYVREQLALRTELTEARVQVWFQNRRAKWRKRE
>ALX1 MO
KRRHRTTFTSLQLEELEKVFQKTHYPDVYVREQLALRTELTEARVQVWFQONRRAKWRKRE
>ALX3_HU
KRRNRTTFSTFQLEELEKVFQKTHYPDVYAREQLALRTDLTEARVQVWFQONRRAKWRKRE
>ALX3_MO
KRRNRTTEFSTFQLEELEKVFQKTHYPDVYAREQLALRTDLTEARVQVWFQNRRAKWRKRE
>ALX4 HU
KRRNRTTFTSYQLEELEKVFQKTHYPDVYAREQLAMRTDLTEARVQVWFQONRRAKWRKRE
>ALX4 MO
KRRNRTTEFTSYQLEELEKVFQKTHYPDVYAREQLAMRTDLTEARVQVWFQNRRAKWRKRE
>ALX4a DA
KRRNRTTFTSYQLEELEKVFQKTHYPDVYAREQLALRTDLTEARVQVWFQONRRAKWRKRE
>ARX DA
QRRYRTTFTSYQLEELERAFQKTHYPDVFTREELAMRLDLTEARVQVWFQONRRAKWRKRE
>ARX HU
ORRYRTTFTSYQLEELERAFQKTHYPDVFTREELAMRLDLTEARVQVWFQNRRAKWRKRE
>ARX MO
QRRYRTTFTSYQLEELERAFQKTHYPDVFTREELAMRLDLTEARVQVWFQONRRAKWRKRE
>CEH10
KRRHRTIFTNYQLEELEKAFKESHYPDVYARENLSLKIDLPEDRIQVWFQNRRAKWRKKE
>C611294_DR
QRRNRTTFTPQQLOQELEALFQKTHYPDVFLREEVALRISLSEARVOQVWFQONRRAKWRKQA
>CG13141 DR
QRRSRTNFTLDQLNELERLFEETHYPDAFMREELSQRLGLSEARVQVWFQNRRAKCRKHE
>CG32532_DR
RRRHRTTFTQEQLAELEAAFAKSHYPDIYCREELARTTKLNEARIQVWFQNRRAKYRKQE
>CG34367 DR
QRRSRTNFTLDQLNELERLFEETHYPDAFMREELSQRLGLSEARVQVWFQNRRAKCRKHE
>CG9876_ DR
PRRNRTTFSSAQLTALEKVFERTHYPDAFVREELATKVHLSEARVQVWEQNRRAKFRRNE
>crx DA
QRRERTTFTRTQLDILEALFTKTRYPDIFMREEVALKINLPESRVQVWFKNRRAKCRQQQ
>CRX HU
QRRERTTFTRSQLEELEALFAKTQYPDVYAREEVALKINLPESRVOQVWFKNRRAKCRQOR
>CRX MO
ORRERTTFTRSQLEELEALFAKTQYPDVYAREEVALKINLPESRVQVWFKNRRAKCRQOR
>DMBX1 HU
ORRSRTAFTAQQLEALEKTFQKTHYPDVVMRERLAMCTNLPEARVQVWFKNRRAKEFRKKQ
>DMBX1 MO

ORRSRTAFTAQQLEALEKTFQKTHY PDVVMRERLAMCTNLPEARVQVWFKNRRAKEFRKKQ
>DMBX1la DA
ORRSRTAFTAQQLEALEKTFQKTHYPDVVMRERLAMCTNLPEARVQVWEFKNRRAKEFRKKQ
>DRGX DA
ORRNRTTFTLOQQLEALEAVFAQTHYPDVFTREELAMKINLTEARVQVWEFQNRRAKWRKTE
>DRGX DR
ORRNRTTFTLOQOQLEELETAFAQTHYPDVFTREDLAMKINLTEARVQVWFQONRRAKWRKAE
>DRGX HU
ORRNRTTFTLOQQLEALEAVFAQTHYPDVFTREELAMKINLTEARVQVWEFQNRRAKWRKTE
>DRGX MO
ORRNRTTFTLOQQLEALEAVFAQTHYPDVFTREELAMKINLTEARVQVWFQONRRAKWRKTE
>DU4L2_HU
GRRRRLVWTPSQSEALRACFERNPYPGIATRERLAQAIGIPEPRVQIWFQNERSRQLRQH
>DUX4 2 HU
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GRRRRLVWTPSQSEALRACFERNPYPGIATRERLAQAIGIPEPRVQIWFONERSRQLRQH
>DUX4 1 HU
GRRKRTAVTGSQTALLLRAFEKDRFPGIAAREELARETGLPESRIQIWFONRRARHPGQG
>DUXA 2 HU
HRRCRTKFTEEQLKILINTENQKPYPGYATKOQKLALEINTEESRIQIWEFQNRRARHGEFQK
>DUXA 1 HU
ARRCRTTYSASQLHTLIKAFMKNPYPGIDSREELAKEIGVPESRVQIWFONRRSRLLLOR
>ey DR
LORNRTSFTNDQIDSLEKEFERTHYPDVFARERLAGKIGLPEARIQVWESNRRAKWRREE
>eyg DR
FRRNRTTFSPEQLEELEKEFDKSHYPCVSTRERLSSRTSLSEARVQVWESNRRAKWRRHQ
>gsb DR
QORRSRTTFSNDQIDALERIFARTQYPDVYTREELAQSTGLTEARVQVWESNRRARLRKQL
>GSC_DA
KRRHRTIFTDEQLEALENLEFQETKYPDVGTREQLARKVHLREEKVEVWEKNRRAKWRRQOK
>GSC_DR
KRRHRTIFTEEQLEQLEATFDKTHYPDVVLREQLALKVDLKEERVEVWEKNRRAKWRKQK
>GSC_HU
KRRHRTIFTDEQLEALENLEFQETKYPDVGTREQLARKVHLREEKVEVWEKNRRAKWRRQK
>GSC_MO
KRRHRTIFTDEQLEALENLEFQETKYPDVGTREQLARKVHLREEKVEVWEKNRRAKWRRQOK
>GSC2_HU
TRRHRTIFSEEQLQALEALFVONQYPDVSTRERLAGRIRLREERVEVWEKNRRAKWRHQOK
>GsC2_ MO
TRRHRTIFSEEQLQALEALFVONQYPDVGTRERLAVRIRLREERVEVWEKNRRAKWRHQK
>HBN DR
VRRSRTTFTTFQLHQLERAFEKTQYPDVFTREDLAMRLDLSEARVOVWEQNRRAKWRKRE
>HESX1 DA
GRRPRTAFSSVQIKILESVFQVNSYPGIDIREELAKKLHLDEDRIQIWFQONRRAKLKRSH
>HESX1 HU
GRRPRTAFTONQIEVLENVFRVNCYPGIDIREDLAQKLNLEEDRIQIWFQONRRAKLKRSH
>HESX1 MO
GRRPRTAFTONQVEVLENVFRVNCYPGIDIREDLAQKLNLEEDRIQIWEFQONRRAKMKRSR
>XP 002159617.3 DENV_ 036790
MRRVRTTFSLEQRRALEDAFEKTPYPDAEQREEISIQCDLPEPRVOVWESNKRAKLRRQD
>XP 002160848.1
OQRRYRTTFTQFQLDELERAFDKTHYPDVEFMREELAVRVHLTEARVOVWEQNRRAKWRKRE
>Xp 002161581.1
QRRERTTFTKSQLEILEELFLKTHYPDIFMREEAARKINLPESRVQVWEKNRRAKHRQKA
>XP 002162903 DENV_ 003026
ORRNRTTFSKQQLMELELTFOQKKHYPDINTREALAEQIGITEARIQVWEQNRRAKWRKLS
>XP 002168027.1 DENV 045465
KRRYRTTFTTHQLDELERVENRTHYPDIFLREEMAVKLGLTEARIQVWEQONRRAKWRKRN
>XP 004208605.2 DENV_ 021903
NKRNRTIFSKKQSCVLEDVFKKTHYPDLKCRYEISQQOQTKLAENRIQVWEFQNRRAKWRRTE
>XP 012556935.1 DENV 099801
RIRMRTNFSPWQLEELETAFKKSYYPDVYTREVLALKLEIAESRIQVWEQNRRAKWRKAE
>XP 012557153.1
QRRNRTTFSKQQLMELELTFOKKHYPDINTREALAEQIGITEARIQVWEFQONRRAKWRKLS
>XP 012558124.1 DENV 044489
LRRNRTTFTTYQLHQLERSFDKTQYPDVFTRENLALKLDLSEARVOQVWFQONRRAKWRKRE
>XP 012559896.1 DENV 052386
QRRERTTFTKFQLEILDNLFKETKYPDVFLREDVARRISLPESRVQVWEKNRRAKHRQKS
>XP 012566347.1
HRRVRTAFTHHQLTTLERTFETSHYPDVVLRERLASFTGLAESRIQVWEKNRRAKYRKHQ
>DENV_011065 XP 002164986.2
IRROQRTHFTVTQLHRLETCFARNRYPDMAMREDIAQWCSLTESRVRIWEFKNRRAKWRKKE
>DENV_022238 XP 012562202.1
HRRVRTAFTHHQLTTLERTFETSHYPDVVLRERLASFTGLAESRIQVWEKNRRAKYRKHOQ
>DENV_ 024188 XP 012566844.1
GKKTRQCFEFSTTQVEQLEKLFNEINYPDAYTROMLAKKMKVSETRIQIWCONRRAKIRRQOR
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>DENV_026119 XP 002164410.3
OKRHRTREFTQTQLNELERYFNKTHYPDIFVREELAMRIDLTESRVQVWEFQONRRAKWKKRR
>DENV_027852 XP 004207550.1
GRRPRTSITLCQRDFLECEFQKERYPTLLYINKLSSKINLSQYVIKVWEFONRRAKYRKEG
>DENV_043831 XP 002165604.2
KRRHRTIFSDEQLNVLERLFNKTHYPDVIVREEIAGIINLTEEKVEVWEFKNRRARWRKQK
>DEN 079506 _XP 002157088.1
RRRERTTFTKAQLDVLEDMEGKTMYPDVEFMREEVAKKINLAEARVQVWEKNRRAKEFRRSR
>DENV_110060 XP 002163599.1
OKRHRTRENPSQLNELERYFNKTHYPDIFVREELALRIGLTESRVQVWEFQONRRAKWKKRK
>DENV_130791 XP 012554469.1
ORRERTTFTKSQLEILEELFLKTHYPDIFMREEAARKINLPESRVOQVWEKNRRAKHRQKA
>DENV_177203
ORRNRTTFSKQQLMELELTFOQKKHYPDINTREALAEQIGITEARIQVWEQONRRAKWRKLS
>DENV_189615 XP 002160816.1
ORRYRTTFTQFQLDELERAFDKTHYPDVFMREELAVRVHLTEARVOVWEFQNRRAKWRKRE
>DENV_191873
QRRYRTTFTQFQLDELERAFDKTHYPDVFMREELAVRVHLTEARVOVWEQNRRAKWRKRE
>HyHox1
AFRKRCSFGHSKIIELEKEFKYNKYLSRDRRVEFARNLELSESQIKIWFQNRRMKQOKKEQ
>ISX HU
KRRVRTTFTTEQLHELEKIFHFTHYPDVHIRSQLAARINLPEARVOIWFONQRAKWRKQE
>ISX MO
KRRVRTTFTTEQLOELEKLFHFTHYPDIHVRSQLASRINLPEARVQIWEFQONQRAKWRKQE
>MIXL1 DA
HRRKRTNFTQQQIDVLEKVYLDTKYPDIYLREKLEALTGLPESRIQVWEFQONRRAKSRRQV
>MIXL1 HU
ORRKRTSFSAEQLOLLELVFRRTRYPDIHLRERLAALTLLPESRIQVWEFQNRRAKSRRQS
>MIXL1 MO
OQRRKRTSFSSEQLOLLELVFROQTMYPDIHLRERLAALTLLPESRIQVWEQNRRAKSRRQS
>MXTX1 DA
SRRKRTSFSKEHVELLRATFETDPYPGISLRESLSQTTGLPESRIQVWFQONRRARTLKCK
>MXTX2 DA
GRRKRTSFTKEHLELLKMAFNVDPYPGISVRESLSQATGLPESRIQVWEFQONKRARTLKNR
>NOBOX HU
RKKTRTLYRSDQLEELEKIFQEDHYPDSDKRREIAQTVGVTPOQRIMVWEQNRRAKWRKME
>NOBOX MO
RKKTRTLYRSDOQLEELERIFQEDHYPDSDKRHEISQMVGVTPQRIMVWEFQNRRAKWRKVE
>NvCART1
KRRNRTTFTAYQLEEMERVFQKTHYPDVYTREQLALRCALTEARVOQVWEQNRRAKWRKRE
>NVDMBXa
IRRTRTTEFNQFQLDTLERAFSRTHYPDVLLREQLAVYTNLPESRIQVWEFKNRRAKYRKSK
>NVDMBXb
SRRTRTAFTHQQLTALEKVEFSKTHYPDVEVREQLATSTNLOEARIQVWEKNRRAKYRKDQ
>NVDMBXc
PRRMRTCFTPYQLQVLENTFCNTHYPDVMLREQLASYVNLPEARIQVWEFKNRRAKHRKND
>NVDMBX £
HRRTRTAFTHQQOLOILESTEFSKTHYPDVVMREQLAAYINIPESRIQVWEFKNRRAKYRKQV
>NVDUXa
HRRORTFFSKEQTVILEGAFQYERFPGIQIREKLARELDIDESRIQVWEQNRRSRONRQK
>NVDUXDb
HRRORTFFSKEQTVILEGAFQYERFPGIQIREKLARELDIDESRIQVWEQONRRSRONRQK
>NVDUXc
HRROQRTFFSKEQTVILEGAFQYERFPGIQIREKLARELDIDESRIQVWFQNRRSRQONRQK
>NVGSC
KRRHRTIFTEEQLELLETTFQKTHYPDVLLREELAMKVDLKEERVEVWEKNRRAKWRKQK
>NVHBN
VRRSRTTFTTYQLHQLERAFEKTQYPDVFTREELALRLDLSEARVQVWEFQNRRAKWRKRE
>NVHDO14
ORRSRTKFTSKQVDELEKAFLKTQYPDVYTREELAQRLNLTEARVQVWESNRRARLRKKK
>NVHDO31
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RRRCRTVFSTEQLAILEEGFQKOQHFPDNKLRQATATRAGLPEDRVQVWFONRRAKEKRLL
>NVHDO37
KRRHRTTEFSKLQLDSLEEAFSRSQYPDVFTREQLAKRINLNEARVQVWFQNRRAKHRKQE
>NVHDO052
IKRKRRNLTKRQOQKILETAYSTIKYPTIEDRQRLETSTQLSEDRIQVWEFQONRRAKDRRLQ
>NVHDO58
HRRKRTTFTHDQLQLMEAYFHNNRYPGIEQREGLAEKIQVSESRLOVWFQONRRSKWRKHQ
>NVHDO074
ORRNRTKFTAYQLEQLEDAYQKAKYPDVQARETLAQRLGVAESRVQVWEFSNRRSKGKRKE
>NVHD100
QRRYRTTFTSYQLEELERAFAKTHYPDVFTREALAVKIDLTEARVQVWFONRRAKWRKRE
>NVHD101
PRRSRTRFTVSQTDELERAFRKTHYPDIYAREELAQRLGLSEARVQVWESNRRARLRKER
>NVHD146
GKRYRATFDKAQIFQMERVFLLNHYPDVAARSELSRRTGLSESQVQIWFQONRRAKWRKQQ
>NVHD148
SRRORTNFTDEQIEKLEKVFEKTHYPDVFTREELAQQVNLSEARIQVWY SNRRAKWRKEG
>NVOTP
OKRHRTRFTPAQLNELERCFARTHYPDVFMREELAARIGLTESRVQVWFQNRRAKWKKRK
>NVOTXa
QRRERTTFTKNQLEVLEELFAKTRYPDIFMREEVAIKINLPESRVQVWFKNRRAKTRQLE
>NVOTXDb
ORRERTTFTKNQLEILEELFAKTRYPDIFMREEVAIKINLPESRVQVWFKNRRAKARQQA
>NVOTXc
QRRERTTFTKNQLEILEELFAKTRYPDIFMREEVAIKINLPESRVQVWFKNRRAKLRQLS
>NVPAX4/6
LRRNRTTFTPDQLEMLEKEFEKSHYPDVATREELANKIDMSEARVQVWFSNRRAKWRRHQ
>NVPTX
ORROQRTHEFTSFQLQQLEGTFGRNRYPDMOMREETALYTNLTEARVRVWFKNRRAKWRKKE
>NVREPO
KTRYRTTFSQYQIEELERAFDKAPYPDVFAREELAAKLGLTEARIQVWFQNRRAKWRKRE
>NVRX
LRRNRTTFTTFQLHELERAFEKSHYPDVYTREELALKISLPEVRVQVWFQNRRAKWRRQE
>NVUNC4
RMRVRTNFSPWQLEELEHAFETTHYPDVFMREALAMRLDLTEARVQVWFQONRRAKWRKRE
>oc_ DR
QRRERTTFTRAQLDVLEALFGKTRYPDIFMREEVALKINLPESRVQVWFKNRRAKCRQQL
>0dsH DR
KRRGRTNENSWQLRELERVFQGSHYPDIFMREALATKLDLMEGRIAVWFQNRRAKWRKQE
>0TP_DR
QKRHRTRFTPAQLNELERCFSKTHYPDIFMREEIAMRIGLTESRVQVWFQONRRAKWKKRK
>0TP_HU
OKRHRTREFTPAQLNELERSFAKTHYPDIFMREELALRIGLTESRVQVWFQNRRAKWKKRK
>0TP_MO
OKRHRTREFTPAQLNELERSFAKTHYPDIFMREELALRIGLTESRVQVWFQNRRAKWKKRK
>0TPa_DA
OKRHRTREFTPAQLNELERSFAKTHYPDIFMREELALRIGLTESRVQVWFQNRRAKWKKRK
>0TPb_ DA
OKRHRTREFTPAQLNELERSFAKTHYPDIFMREELALRIGLTESRVQVWEFQONRRAKWKKRK
>0TX1 HU
ORRERTTEFTRSQLDVLEALFAKTRYPDIFMREEVALKINLPESRVQVWFKNRRAKCRQOQQ
>0TX1 MO
ORRERTTFTRSQLDVLEALFAKTRYPDIFMREEVALKINLPESRVQVWFKNRRAKCRQQOQ
>0TX1la DA
ORRERTTFTRTQLDILESLFAKTRYPDIFMREEVALKINLPESRVQVWFKNRRAKCRQOQQ
>0TX1b DA
ORRERTTEFTRSQLDILEALFAKTRYPDIFMREEVALKINLPESRVQVWEFKNRRAKCRQQQ
>0TX2 DA
QRRERTTFTRAQLDVLEALFAKTRYPDIFMREEVALKINLPESRVQVWFKNRRAKCRQQQ
>0TX2 HU
ORRERTTFTRAQLDVLEALFAKTRYPDIFMREEVALKINLPESRVQVWFKNRRAKCRQQQ
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>0TX2 MO
QRRERTTFTRAQLDVLEALFAKTRYPDIFMREEVALKINLPESRVQVWFKNRRAKCRQQQ
>0TX5 DA
QRRERTTFTRAQLDVLEALFSKTRYPDIFMREEVALKINLPESRVQVWFKNRRAKCRQQQ
>PAX3 HU
QRRSRTTFTAEQLEELERAFERTHYPDIYTREELAQRAKLTEARVQVWFSNRRARWRKQA
>PAX3 MO
QRRSRTTFTAEQLEELERAFERTHYPDIYTREELAQRAKLTEARVQVWFSNRRARWRKQA
>PAX3a DA
QRRSRTTFTAEQLEELERAFERTHYPDIYTREELAQRAKLTEARVQVWFSNRRARWRKQA
>PAX3b DA
QRRSRTTFTADQLEELERAFERTHYPDIYTREELAQRAKLTEARVQVWFSNRRARWRKQA
>PAX4 DA

AHRSRTAFTADQSGRLEKEFTCGLYPDLLTREKLAEETNLSQDT IKVWFSNRRARMRRER
>PAX4 HU
GHRNRTIFSPSQAEALEKEFQRGQYPDSVARGKLATATSLPEDTVRVWFSNRRAKWRROE
>PAX4 MO
SHRNRTIFSPGOAEALEKEFQRGQYPDSVARGKLAAATSLPEDTVRVWEFSNRRAKWRROE
>PAX6_HU
LORNRTSFTQEQIEALEKEFERTHYPDVFARERLAAKIDLPEARIQVWFSNRRAKWRREE
>PAX6_ MO
LORNRTSFTQEQIEALEKEFERTHYPDVFARERLAAKIDLPEARIQVWFSNRRAKWRREE
>PAX6a DA
LORNRTSFTQEQIEALEKEFERTHYPDVFARERLAAKIDLPEARIQVWFSNRRAKWRREE
>PAX7_HU
QRRSRTTFTAEQLEELEKAFERTHYPDIYTREELAQRTKLTEARVQVWFSNRRARWRKQA
>PAX7_MO
QRRSRTTFTAEQLEELEKAFERTHYPDIYTREELAQRTKLTEARVQVWFSNRRARWRKQA
>PAX7a DA
QRRSRTTFTAEQLEELEKAFERTHYPDIYTREELAQRTKLTEARVQVWFSNRRARWRKQA
>PHDP_DR
QRRIRTTFTSNQLNELEKIFLETHYPDIYTREEIASKLHLTEARVQVWFONRRAKFRKQE
>PHOX2a DA
QRRIRTTFTSSQLKELERVFAETHYPDIYTREELALKIDLTEARVQVWFONRRAKFRKQE
>PHOX2b DA
QRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQVWFONRRAKFRKQE
>PHX2A HU
QRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQVWFONRRAKFRKQE
>PHX2A MO
QRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQVWFONRRAKFRKQE
>PHX2B HU
QRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQVWFONRRAKFRKQE
>PHX2B MO
QRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQVWFONRRAKFRKQE
>PITX1 DA

QRRQORTHFTSQQLOELEATFQRNRYPDMSTREE IAVWTNLTEARVRVWFKNRRAKWRKRE
>PITX1 HU
QRRQRTHFTSQQLOELEATFQRNRY PDMSMREE TAVWTNLTE PRVRVWFKNRRAKWRKRE
>PITX1 MO
QRRQRTHFTSQQLOELEATFQRNRY PDMSMREE IAVWTNLTE PRVRVWFKNRRAKWRKRE
>PITX2 DA

QRRORTHFTSQQLOELEATFQRNRYPDMSTREE IAVWTNLTEARVRVWFKNRRAKWRKRE
>PITX2 HU

QRRQRTHFTSQQLOELEATFQRNRYPDMSTREE TAVWTNLTEARVRVWFKNRRAKWRKRE
>PITX2 MO

QRRORTHFTSQQLOELEATFQRNRYPDMSTREE IAVWTNLTEARVRVWFKNRRAKWRKRE
>PITX3 DA
QRRQRTHFTSQQLOELEATFQRNRY PDMSTREE TAVWTNLTEARVRVWFKNRRAKWRKRE
>PITX3 HU

QRRQRTHFTSQQLOELEATFQRNRYPDMSTREE IAVWTNLTEARVRVWFKNRRAKWRKRE
>PITX3 MO
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QORRORTHFTSQQOLOELEATFQRNRYPDMSTREEIAVWITNLTEARVRVWEFKNRRAKWRKRE
>Pph13 DR
ORRYRTTENTLOLOELERAFQRTHYPDVFFREELAVRIDLTEARVOQVWEFQONRRAKWRKQE
>prd DR
QORRCRTTFSASQLDELERAFERTQYPDIYTREELAQRTNLTEARIQVWEFSNRRARLRKQH
>PROP1 DA
RRRHRTTEFSNEQLEHLELAFRONHYPDIYYREELARVTKLNEARIQAWFONRRAKQRKQOD
>PROP1 HU
RRRHRTTEFSPVQLEQLESAFGRNQYPDIWARESLARDTGLSEARIQVWFONRRAKQRKQE
>PROP1 MO
RRRHRTTENPAQLEQLESAFGRNQYPDIWAREGLAQDTGLSEARIQVWFONRRAKQRKQOE
>PRRX1 HU
QORRNRTTENSSQLOALERVFERTHYPDAFVREDLARRVNLTEARVQVWFONRRAKEFRRNE
>PRRX1 MO
QORRNRTTENSSQLOALERVFERTHYPDAFVREDLARRVNLTEARVOVWFONRRAKEFRRNE
>PRRX1la DA
QRRNRTTENSSQLOALERVFERTHYPDAFVREDLARRVNLTEARVOQVWFONRRAKEFRRNE
>PRRX2 HU
ORRNRTTENSSQLOALERVFERTHYPDAFVREELARRVNLSEARVOQVWFONRRAKEFRRNE
>PRRX2 MO
QRRNRTTENSSQLOALERVFERTHYPDAFVREELARRVNLSEARVOQVWFONRRAKEFRRNE
>PTX1 DR
ORRORTHFTSQQOLOELEHTEFSRNRYPDMSTREETIAMWTNLTEARVRVWEFKNRRAKWRKRE
>RAX2 HU
HRRNRTTFTTYQLHQLERAFEASHYPDVYSREELAAKVHLPEVRVQVWFONRRAKWRROE
>REPO DR
KKKTRTTFTAYQLEELERAFERAPYPDVFAREELAIKLNLSESRVOQVWFONRRAKWRKHE
>RX_DR
HRRNRTTFTTYQLHELERAFEKSHYPDVYSREELAMKVNLPEVRVQVWEFONRRAKWRROE
>RX_HU
HRRNRTTFTTYQLHELERAFEKSHYPDVYSREELAGKVNLPEVRVQVWEQNRRAKWRRQE
>RX_MO
HRRNRTTFTTYQLHELERAFEKSHYPDVYSREELAGKVNLPEVRVOQVWEFQNRRAKWRRQE
>RX1 DA
HRRNRTTFTTYQLHELERAFEKSHYPDVYSREELAMKVNLPEVRVQVWEQNRRAKWRRQE
>RX2 DA
HRRNRTTFTTYQLHELERAFEKSHYPDVYSREELAMKVNLPEVRVOQVWEQNRRAKWRRQE
>RX3 DA
HRRNRTTFTTFQLHELERAFEKSHYPDVYSREELALKVNLPEVRVQVWEFQNRRAKWRRQE
>SEBOX_DA
RKRKRTIFSRAQLSELERAFMITPYPDITLRERLAALTLLPESKIQVWEQNRRARSMKSK
>SEBOX HU
HRRKRTTFSKGOLLELERAFAAWPYPNISTHEHLAWVTCLPEAKVQVWFQKRWAKI IKNR
>SEBOX_MO
HRRKRTTFSVGQLVELERVFAARPYPDISTREHLAQVTHLPEAKIQVWEFQONRRAKRIKDR
>SHOX DA
ORRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQVWFONRRAKCRKQE
>SHOX HU
QRRSRTNFTLEQLNELERLEFDETHYPDAFMREELSQRLGLSEARVQVWFQNRRAKCRKQE
>SHOX2 DA
OQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQVWFONRRAKCRKQE
>SHOX2 HU
QRRSRTNFTLEQLNELERLEFDETHYPDAFMREELSQRLGLSEARVQVWFQNRRAKCRKQE
>SHOX2 MO
OQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQVWFONRRAKCRKQE
>SP83252
KRRYRTTFTSFQLRELEKAFERTHYPDVEFTREDLANRVELTEARVQVWFONRRAKWRKKE
>SP86105
QOQRRHRTNFTSHQLEELEKAFEKTRYPDVFMREELAMKISLTEARVOQVWFONRRAKWRKAE
>SP87530
SKRNRTTFTAHQLDELEMIFRQTHYPDVLLREKLAQRIGLPESRVQVWEQNRRAKWRKRE
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>SP87700
QRRFRTTFTSYQLOQELEAAFAKTHYPDVFMREDLALRINLTEARVQVWFQONRRAKWRRAQ
>SP89232
PKRTRTAYSNSQLDQLELIFATTHYPDVFTREDLSRRLGIREDRIQVWEQNRRARFRKQE
>SP91658
PKRTRTAYSNSQLDQLELIFATTHYPDVFTREDLSRRLGIREDRIQVWFQNRRARFRKQE
>toe DR

FRRNRTTFSPEQLDELEKEFDKSHYPCVNTREKLAARTALSEARVQ-—-—--—-- TSEMAAPP
>toy DR
LORNRTSFSNEQIDSLEKEFERTHYPDVFARERLADKIGLPE----VWEFSNRRAKWRREE
>UNC4 DR

RRRSRTNFNSWQLEELERAFSASHYPDIFMREALAMRLDLKESRVAVWFQNRRAKVRKRE
>UNC4_ HU
RRRTRTNFTGWQLEELEKAFNESHYPDVFMREALALRLDLVESRVQVWEFONRRAKWRKKE
>UNC4 MO
RRRTRTNFTGWQLEELEKAFNESHYPDVFMREALALRLDLVESRVQVWFQNRRAKWRKKE
>UNCX_ DA
RRRTRTNFTGWQLEELEKAFNESHYPDVFMREALALRLDLIESRVQVWEFONRRAKWRKKE
>UNCX4 DA
RRRTRTNFTGWQLEELEKAFNESHYPDVFMREALALRLDLVESRVQVWFQNRRAKWRKKE
>VSX1 DA
KRRHRTVFTSHQLEELEKAFNEAHYPDVYAREMLAMKTELPEDRIQVWFQNRRAKWRKRE
>VSX1 DR
RRHGRTIFTSSQLEELEKAFKEAHYPDVSARELLSMKTGLAEDRIQVWYQONRRAKWRKTE
>VSX1 HU
KRRHRTVFTAHQLEELEKAFSEAHYPDVYAREMLAVKTELPEDRIQVWFQNRRAKWRKRE
>VSX1 MO
KRRHRTVFTAHQLEELEKAFGEAHYPDVYAREMLAAKTELPEDRIQVWEFONRRAKWRKRE
>VSX2 DA
KRRHRTIFTSYQLEELEKAFNEAHYPDVYAREMLAMKTELPEDRIQVWEFQNRRAKWRKRE
>VSX2 DR
RRHSRTIFTSYQLEKLEEAFKEAHYPDVYAREMLSLKTELPEDRIQVWEFQNRRAKWRKTE
>VSX2 HU
KRRHRTIFTSYQLEELEKAFNEAHYPDVYAREMLAMKTELPEDRIQVWFQONRRAKWRKRE
>VSX2 MO
KRRHRTIFTSYQLEELEKAFNEAHYPDVYAREMLAMKTELPEDRIQVWEFQNRRAKWRKRE

Finding orthologs using RBH (reciprocal BAST hits) in planaria and Xenopus

1) Command lines used for generating the RBH data

$makeblastdb -in ./blast_db/hydra_hybrid_protein.fasta -dbtype prot -out

[blast_db/hydra_hybrid_protein

$makeblastdb -in ./blast_db/planaria_longest_orfs_mod.pep -dbtype prot -out

[blast_db/planaria_longest_orfs_mod

$makeblastdb -in ./blast_db/XL9_1 v20161019 primaryTranscripts_pep.fa -dbtype

prot -out ./blast_db/XL9 1 v20161019 primaryTranscripts_pep
#./reverse_blast.sh

$blastp -num_threads 12 -query ./blast_db/hydra_hybrid_protein.fasta -db
blast_db/planaria_longest_orfs_mod -out ./RBH/hydra_vs_planaria -evalue 0.01 -

outfmt 7 -max_target_seqs 1

$blastp -num_threads 12 -query ./blast_db/planaria_longest_orfs_mod.pep -db

blast_db/hydra_hybrid_protein -out ./RBH/planaria_vs_hydra -evalue 0.01 -outfmt 7

-max_target_seqs 1

$blastp -num_threads 12 -query ./blast_db/hydra_hybrid_protein.fasta -db

Jblast_db/XL9 1 v20161019 primaryTranscripts_pep -out

/RBH/hydra_vs_xenopus -evalue 0.01 -outfmt 7 -max_target_seqs 1
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$blastp -num_threads 12 -query

Jblast_db/XL9 1 v20161019 primaryTranscripts_pep.fa -db
blast_db/hydra_hybrid_protein -out ./RBH/xenopus_vs_hydra -evalue 0.01 -outfmt
7 -max_target_seqgs 1

$awk /"DENV|*"XP/' ./RBH/hydra_vs_planarialawk {if($3>=30) print$0}'|awk
{print$1,$2}|sort -u > ./RBH/hydra_planaria_table

$awk '/r5/' ./RBH/planaria_vs_hydra |awk '{if($3>=30) print$0}'|[awk
{print$1,$2}'|sort -u > ./RBH/planaria_hydra_table

$awk /"DENV|*"XP/' ./RBH/hydra_vs_xenopus|awk {if($3>=30) print$0}|awk
{print$1,$2}|sort -u > ./RBH/hydra_xenopus_table

$awk '/gnl/' ./RBH/xenopus_vs_hydrajawk {if($3>=30) print$0}'|[awk
{print$1,$2}|sort -u > ./RBH/xenopus_hydra_table

$awk ‘'NR==FNR{a[$1,$2];next} ($2,$1) in a' /RBH/planaria_hydra_table
/RBH/hydra_planaria_table > ./RBH/hydra_planaria_rbh

$awk ‘'NR==FNR{a[$1,$2];next} ($2,$1) in a' ./RBH/xenopus_hydra_table
/RBH/hydra_xenopus_table > ./RBH/hydra_xenopus_rbh

2) Protein IDs of genes upregulated upon knockdown of B-catenin with
their orthologs (based on RBH-reciprocal BLAST hits) in planaria

DENV_ 002883 XP 002166177.1 tr5 comp8157 cO0 seqgl m 4534
DENV_ 003721 tr5 compl4d72 cO0 seql m 2764

DENV_ 008342 NP 001267778.1 tr5 comp2989 cO0 seql m 10262
DENV_ 017300 XP 002166749.1 tr5 compl8327 c0 seql m 12529
DENV 031968 XP 012554474.1 tr5 compll238 c0 seql m 12911
DENV_ 055772 XP 002157026.1 tr5 compl7606 c0 seqgl m 12097

DENV_ 057854 tr5 comp21026 cO segl m 17528

DENV_ 066788 XP 002163988. tr5 comp2749 cO0 segl m 8218
DENV_ 076867 XP 012560246. tr5 comp316 c0 seql m 8874
DENV_ 097762 XP 012565729. tr5 comp24701 c0 seqgl m 17136
DENV_ 097978 XP 012563379. tr5 comp7445 cO0 seqgl m 1572
DENV_ 098962 XP 004208490. tr5 comp3340 cO0 seqgl m 5018
DENV_ 127367 XP 002163146. tr5 comp7567 cO0 segl m 4070
DENV 134105 tr5 compl50 c0 segl m 450

NI e el

DENV 163354 XP 012555860.1 tr5 comp2868 cO0 seql m 10311
XP 002166590.1 DENV 075186 tr5 compl9681 cO0 seqgl m 12643
XP 002168605.3 DENV 067560 tr5 comp7514 cO0 seql m 4569
XP 004208605.2 DENV 021903 tr5 comp39772 c0 segl m 18769

XP 012553532.1 DENV 100559 tr5 comp4330 cO0 segl m 551

XP 012554603.1 DENV 178355 tr5 comp6149 cO0 seqgl m 7319
XP 012555020.1 DENV_ 049455 tr5 compl6l6 cO segl m 8832
XP 012555758.1 DENV 013271 tr5 comp20054 c0 seqgl m 17081
XP 012555832.1 DENV 170349 tr5 comp7416 cO0 segl m 6801
XP 012556963.1 DENV 068869 tr5 compll764 c0 seql m 12451
XpP 012558898.1 tr5 comp5422 c0 seqgl m 2396

XP 012559357.1 DENV 023644 tr5 compl4634 c0 seqgl m 14972
XP 012561605.1 DENV 008711 tr5 comp3700 cO0 seqgl m 5956
XP 012564494.1 DENV 176993 tr5 comp4647 cO0 segl m 5548

XpP 012565081.1 tr5 comp803 c0 seqgl m 10400
XP 012565777.1 tr5 compl64ll cO seql m 10830
XP 012566719.1 DENV_ 174502 tr5 comp8109 cO0 seqgl m 47
3) Protein IDs of genes downregulated upon knockdown of B-catenin with

their orthologs (based on RBH-reciprocal BLAST hits) in planaria
DENV 012348 XP 012553992.1 tr5 comp5362 cO0 segl m 7568
DENV 029380 XP 012555637.1 tr5 compl3078 cO seql m 14058
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DENV_ 051689 tr5 comp4080 cO0 seqgl m 396

DENV_056127 XP_004207355.2
DENV_056573_XP_012566931.1
DENV_060128 XP_012553600.1

tr5 compl2334 c0 seqgl m 13170
tr5 compl4231 cO0 seql m 14133
tr5 comp9437 cO0 seql m 8970

DENV 073439 tr5 compl2477 cO segl m 13438

DENV_078983 XP_004206814.1
DENV_085512_XP_002159764.2
DENV_089748 NP_001267780.1
DENV_091231_XP_004206634.1
DENV_102767 XP_012555741.1
DENV_103840_XP_012555807.1
DENV_110060_XP_002163599.1
DENV_139448 XP_002160774.1

tr5 comp3625 cO0 seqgl m 4072
tr5 compl3566 c0 seqgl m 10678
tr5 comp2508 cO0 seql m 7772
tr5 comp8204 cO seql m 4187
tr5 comp9535 cO0 segl m 8607
tr5 compl9981 c0 seqgl m 18049
tr5 comp27318 c0 seql m 17771
tr5 comp4102 cO seql m 1317

DENV 144578 tr5 comp7938 cO0 seql m 8690

DENV_164073 XP_002162811.3
DENV_173944 XP_002155943.3
DENV_191448 XP_002164795.3
DENV_198081 XP_002155049.1

tr5 comp20320 c0 seqgl m 18500
tr5 comp6293 cO0 seqgl m 6003
tr5 compl25 c0 seql m 10183
tr5 comp468l cO0 seql m 7022

DENV 198433 tr5 comp637 c0 segl m 5451

XP 002153848.3 DENV_ 045673
XP_002159974.1 DENV_ 049843
XP_002163296.3 DENV_106178
XP 002163691.2 DENV_ 170250

tr5 comp24446 cO seql m 17218
tr5 comp6898 cO0 seqgl m 10014

tr5 compll071 cO seql m 10577
tr5 comp36486 cO0 seqgl m 19493

XP 002164046.1 tr5 compl487 cO seqgl m 9540
XP 002165472.2 tr5 comp4801 cO0 seqgl m 3100

XP_002165493.1 DENV 051715
XP_002166171.3 DENV_197934
XP 002168125.2 DENV_ 176500
XP 004208612.2 DENV 171524
XP 012554604.1 DENV_101910
XP 012555618.1 DENV_004709
XP 012556297.1 DENV_058222
XP 012556498.1 DENV 200779
XP_012558698.1 DENV_051053
XP 012559634.1 DENV_ 168885
XP 012561026.1 DENV_ 084438

tr5 compl0336 cO0 seql m 13562
tr5 compll025 cO0 seql m 15317
tr5 comp5964 cO0 seql m 8909
tr5 comp9177 cO0 seql m 10244
tr5 comp32538 cO0 seql m 19111
tr5 compl4941 cO0 seql m 14112
tr5 comp3789 cO0 seqgl m 2565
tr5 comp4929 cO0 seqgl m 8401
tr5 comp347 c0 seqgl m 457

tr5 comp3801 cO0 seqgl m 2460
tr5 compl908 cO0 seqgl m 9940

XP 012561260.1 tr5 comp2726 cO0 segl m 2598

XP_012561295.1 DENV_008382
XP_012562708.1 DENV_062145
XP 012566382.1 DENV_ 178167

4) Protein IDs of genes upregulated upon knockdown of B-catenin with
their orthologs (based on RBH-reciprocal BLAST hits) in Xenopus

DENV 002883 XP 002166177.1

DENV_ 008342 NP 001267778.1

DENV_ 008531 Xelaevl18026968m
DENV 009915 XP 012556947.1

DENV_ 010691 XP 012557009.
DENV_ 017300 XP 002166749.
DENV 022783 XP 012557245.
DENV_ 023080 XP 002164291.
DENV_ 029253 NP 001274286.
DENV 031402 XP 002165888.
DENV 031968 XP 012554474.
DENV_ 055772 XP 002157026.
DENV_ 057854 Xelaev1800248
DENV 066788 XP 002163988.
DENV 067234 XP 012566767.
DENV_ 070660 XP 002157611.
DENV_ 097762 XP 012565729.
DENV_097978 XP 012563379.

m

HRP WR PR ORRRR PP PP

tr5 comp9858 cO0 seql m 11192
tr5 comp9081 cO0 seqgl m 2737
tr5 compl4d597 cO0 seql m 11204

Xelaev18033356m
Xelaev18011464m

Xelaev18033977m
Xelaev18041017m
Xelaev18000174m
Xelaev18036422m
Xelaev18025040m
Xelaev18027357m
Xelaev18046281m
Xelaev18018810m
Xelaev18039153m

Xelaev18030893m
Xelaev18011720m
Xelaev18022709m
Xelaev18017244m
Xelaev18037770m
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DENV_ 098962 XP 004208490.1 Xelaev18043355m
DENV_ 127367 XP 002163146.3 Xelaev18011004m
DENV 146956 Xelaev18028129m

DENV 148889 XP 002164528.2 Xelaev18026705m
DENV 157487 Xelaev18038520m

DENV_ 163354 XP 012555860.1 Xelaev18024895m
DENV 188436 XP 002154928.1 Xelaev18035982m
XpP 002154008.1 Xelaev18037744m

XP 002163087.2 DENV 169466 Xelaev18026971m
XP 002166590.1 DENV 075186 Xelaev18033038m
XP 002168605.3 DENV_ 067560 Xelaev18013914m
XP 004208605.2 DENV_ 021903 Xelaev18026576m
XP 004211659.2 DENV 037292 Xelaev18018977m

XP 012553451.1 Xelaev18029006m

XP 012553532.1 DENV_ 100559 Xelaev18044849m
XP_012554388.1 DENV 061537 Xelaev18006883m
XP_012555020.1 DENV_ 049455 Xelaev18021210m
XP_012555758.1 DENV_013271 Xelaev18021235m
XP_012556963.1 DENV_068869 Xelaev18026122m
XP 012557068.1 Xelaev18003904m

XP 012557269.1 Xelaev18003719m

XP_012558523.1 DENV_090796 Xelaev18009322m
XP_012559357.1 DENV_023644 Xelaev18023669m
XP_012560419.1 DENV_152770 Xelaev18014156m
XP_012561605.1 DENV_ 008711 Xelaev18045680m
XP_012563378.1 DENV 206654 Xelaev18003717m
XP_012564439.1 DENV 006543 Xelaev18037126m
XP_012564494.1 DENV_176993 Xelaev18015103m
XP_012566923.1 DENV_170123 Xelaev18012891m

5) Protein IDs
B-catenin  with
BLAST hits)

of
their
in
DENV_ 008833 XP 012554670.
DENV 012348 XP 012553992.
DENV_ 022146 XP 002165751.
DENV_027001 XP 002158990.
DENV 046948 Xelaev18033688m
DENV_ 048507 XP 012562827.
DENV_ 056127 XP 004207355.
DENV_ 056573 XP 012566931.
DENV_ 060128 XP 012553600.
DENV 069649 Xelaev18012288m
DENV_ 076720 XP 002158844.
DENV_ 078983 XP 004206814.
DENV_ 085512 XP 002159764.
DENV_ 089748 NP 001267780.
DENV_ 093426 XP 004210083.
DENV_ 098364 XP 012555674.
DENV 101803 XP 012565167.
DENV_ 102767 XP 012555741.
DENV_ 109387 XP 012562538.
DENV_ 113734 XP 012556903.
DENV 118389 NP 001274292.
DENV_ 128081 XP 012559396.
DENV_ 129246 XP 012560559.
DENV_ 135075 XP 002164912.
DENV_ 139448 XP 002160774.
DENV_ 141689 XP 002158070.
DENV_ 164073 XP 002162811.

1
1
1
1

1
2
1
1

1

WN R WRRPRRPRRRRERE RPN RE

genesdownregulated
orthologs (based

Xenopus

Xelaev18026018m
Xelaev18020051m
Xelaev18034616m
Xelaev18018204m

Xelaev18012794m
Xelaev18020972m
Xelaev18013013m
Xelaev18022960m

Xelaev18020482m
Xelaev18005453m
Xelaev18034293m
Xelaev18031149m
Xelaev18043203m
Xelaev18039397m
Xelaev18045463m
Xelaev18040863m
Xelaev18011397m
Xelaev18006583m
Xelaev18043371m
Xelaev18005839m
Xelaev18011685m
Xelaev18029079m
Xelaev18002478m
Xelaev18030633m
Xelaev18028982m

upon knockdown of
RBH-reciprocal
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DENV_173944 XP 002155943.
DENV_179050 XP 012555495,
DENV_183673_XP_002154419.
DENV_184349 XP_002157228.
DENV_191448 XP 002164795.
DENV_192159 XP 012558303.

DENV_198081 XP_002155049.1

DENV 198433 Xelaev1l8026677m

DENV_203339 XP 012561918.1

XP_ 002153848
XP_002156487
XP_002159974
XP_002162975

XP_002165472.
1
.3
2
2
2
1

XP_002165493
XP_002166171
XP_002167951
XP_ 002168125
XP_ 004208612
XP_004211105

XP 012553964 .
1
1
XP_012554760.
1
1
1
1
1
1

XP_ 012554405
XP_ 012554629

XP_ 012556498
XP 012557119
XP_ 012558698
XP_ 012559409
XP_ 012559634
XP 012560374

XP 012561260.
1
1
.1
.1
.1

XP_012561295
XP_ 012562678
XP_012562708
XP_012564205
XP_012566382

.3
.1
.1
.1

2

1

1

1

3 Xelaev18045581m
1 Xelaev18022865m
2 Xelaev18005899m
2 Xelaev18009169m
3 Xelaev18011935m
1 Xelaev18040932m
Xelaev18029658m
Xelaev18041536m
DENV_ 045673 Xelaevl18032986m
DENV_ 099471 Xelaevl18032949m
DENV_ 049843 Xelaev18019997m
DENV_ 038595 Xelaev18015825m
Xelaev18029500m
DENV_ 051715 Xelaev18016633m
DENV_ 197934 Xelaev18031534m
DENV_ 065194 Xelaev18025043m
DENV_ 176500 Xelaev18017736m
DENV_ 171524 Xelaev18025326m
DENV_ 034494 Xelaev18017003m
Xelaev18025341m
DENV_ 105277 Xelaev18021564m
DENV_ 039347 Xelaev18021990m
Xelaev18013127m
DENV_ 200779 Xelaev18025960m
DENV_ 141373 Xelaev18038940m
DENV_ 051053 Xelaev18032838m
DENV_179707 Xelaev18041001m
DENV_ 168885 Xelaev18027250m
DENV_ 179864 Xelaev18005545m
Xelaev18031383m
DENV_ 008382 Xelaev18031124m
DENV_ 130362 Xelaev18013693m
DENV_ 062145 Xelaev18022141m
DENV_ 168699 Xelaev18034771m
DENV 178167 Xelaev18038200ma

Melt curve plots for ChIP qRT-PCR
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TCF7L2 binding motifs on promoter regions of HvOtp1, HvOtx1 and Gorget
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