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Figure S1. RiboToolkit analyses showed significant Ribosome pausing at histidine codons in
yeast treated with 3-amino-1,2,4-triazole (3-AT). (A) Codon occupancy changes. (B) Cumulative
occupancy distribution of histidine codons. (C) Cumulative occupancy distribution of individual histidine

codons and AAC (Asparagine) is used as negative control. (D) Peaks of occupancy change in codon

metagene plot.
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Figure S2. Codon analyses by RiboToolkit of yeast ncs2Aelp6A mutant (lacking all U34
modifications) showed strikingly distinct effects of U34 modification loss on codon occupancy.
(A) Codon occupancy changes between yeast ncs2Aelp6A mutant and wide type; (B) Cumulative

occupancy distribution of individual codons decoded by U34 modification tRNAs.



Table S1. Source of dataset used for the 16 supported model species

(IDYN) Wnipuips WnL2OVqOIDE]

- - - -
' A,
(8£9€ WS@) snsornf sni202044g - - - -
(891 ut4js) syuqns snjjovg - - -
(C1-y) 1109 DIYOLIYIST - - -
: dood]
(0°€7S) wnois.1odood] wnuvjog - - - - - —
: (]
(zv°zouiM) xout 2uidA]n - - - - R
— o G »
(b4 u2Dfoy £,8) sdvut vag m - - - - 2> |-
(0°LNSW) panvs vzdiQ om - - - - m - |-
(01341v.L) Puvipys sisdopiqoay | S 2 2 < g
= - <|= ANn - Z = o= -
9] ~ o)
(£93]) V18142420 S2IAUIO0IDYIIDS mo - M - R - g - ‘nchV -
3] )
= =
(c€c122.M) SUDS2]2 SUIPDY.0UIDY) m - - — — 2= == | |2
o —
(9uq) 4215030UDjUW D]1IYdOSOA(T | ~4 - - - - - = N N
(11204D) o2t onivd - - - - - - =M 0 0
(9u.1) sno1324.40U SNIIVY
—- —- —- —- - - =D N N
(0 Twwt) snnosnut Sy - - - - - = N N
(8634 "615Y) suaidvs ouiop] - - - - - e iedirs - - -
53] E g [ m
al_ 2= o _ _ > o > Slm &
O m m m m —_ - S — [0 n
z| o € Z1 5 Z o 4 o 4 L 9|0l o ol 2 ol <.
b2 5| |[¥lg= Z & Z & 5 E S| 2 2|5 5|2 2|
Olm O |Olm & M = 52| |8 8|4|2|a 8|2 |a £

The label “->” indicates that the data can be orthologically transferred to the relevant species from human.



Table S2. The feature comparison among integrated tools for ribosome profiling data analysis

Features .
Z 2 |z |8 % x | g
s |8 % s |2 |5 | €8 |§ |3¢
s 12 18 |2 g ¢ |3 513 | & |53
3 3 S 2 | 8 3 ° 3 | 3 S s
h'd h'd = [} h'd h'd o 7 o = X o

Software install type

Web upload v v N N

Batch uploading \

Local install V V V V V V V V N

Input types

FASTA v

FASTQ N N N

SAM/BAM \ \ \ \ \ N N

Table

Link v

Quality control

Contamination V V V V V \ N

checking

Quality checking v v v v v v v v v v v

RPF alignment
RPF alignment ‘ \ ‘ ‘ ‘ ‘ N ‘ N ‘ N
Codon related analyses

Codon occupancy \ \ \ \ \ \ N

Codon pause events | \ N N

Codon frequency V

Meta-codon plots \ N




Active ORF translation

Active ORF calling \ \ V V
Translation read \ V
through
Proteomic analysis V
RPF expression and translational analyses
mRNA expression \ \ \ \ V V
RPF expression \ \ \ \ \ V V V
Translation efficiency | V \ \ \ V V
analysis
Differential \ \ \ \ V
translation analysis
Functional analyses of differentially translated genes
GO & KEGG \ V
Other pathways \
Gene Set Enrichment | V
Analysis
Other functionalities
RPF distribution d V ol ol ol ol
browse
IGV mapping viewer | v V
RPF metagene plots | \ \ \ \ \ V V

Reproducibility
between replicates




Table S3. Upload and analysis speed for different Ribo-seq datasets on the servers

Data source  Sample IDs Species  Number Upload  Total Sever #1 Sever #2
of file file Upload in Upload in Run Upload in Upload in Run
Samples format  Size the USA China time The USA China time
(Boston) (Chengdu) (Boston) (Chengdu)
GSE103667 GSM2778762 Mouse 4 fa.gz 97 M Im36s Im57s 25m 3m3s 2m45s 13m
GSM2778763
GSM2778764
GSM2778765
GSE67387* GSM1646015  Yeast 2 fa.gz 289M  5ml2s Sm42s 49m 8m23s 6m57s 26m
GSM1646016
GSM1646017
GSM1646024
GSM1646025
GSM1646026
GSE52968 GSM 1279568  Yeast 2 fa.gz 67M ImS5s Im12s 16m Im58s Im36s 8m
GSM1279579
GSE112670 GSM3076129 Mouse 2 fa.gz 44M 42s 50s 21m Im15s Im6s Ilm
GSM3076131
GSE32060 GSM794854  Mouse 3 fa.gz 78M Imb6s Im18s 18m 2m36s 2ml2s 8m
GSM794855
GSM794856

AT 30

“m” and “s” represent minute and second, respectively. indicates three replicates are merged into one FASTA file to be uploaded to the server.

Server #1: https://rnabioinfor.tch.harvard.edu/RiboToolkit. Server #2: https://bioinformatics.sc.cn/RiboToolkit



