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Supplementary Fig.1 Validation experiments for T&T-seq. (a) ERCC spike-in experiment to
estimate false positive rate of Ribolace; Each dot represent one ERCC RNA. Data are presented as
mean values +/- SD, pair two-tail t-test. (b) Correlation coefficient heatmap of T&T-seq and Ribo-tag
(published) sequencing data. (c) Schematic diagram showing the procedures of miniRibo-seq. Single
nucleotide resolution of 3-nt periodicity analyzed by RiboCode are shown on the right.Created with
BioRender.com. (d) Comparison of mapping rate of miniRibo-seq and T&T-seq. 4 biological
replicates in miniRibo-seq, 6 biological replicates in 10 oocytes T&T-seq, 4 biological replicates in
single oocyte T&T-seq. error bar, SD. (e) Reads distribution analysis and periodicity analysis of
miniRibo-seq of different cell types and cell num-bers. 293FT cells (10,000 and 2,000 cell), mouse
oocytes (50 oocytes). (f) ORFs distribution analysis of miniRibo-seq data analyzed by RiboCode. (g)
Example of miniRibo-seq read distribution at the mouse Oosp3 gene locus.
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Supplementary Fig.2 Comparisons of mouse-oocyte translatomes produced by different
methods. (a) Expression heatmap of DEGs during mouse oocyte maturation identified by T&T-
seq (10 and single oocyte) p < 0.05, Wald test, log2 foldchange >1. (b) Venn plot showing the
overlap of DEGs between 10 oocytes T&T-seq, single oocytes T&T-seq and 50 oocytes miniRibo-
seq. (c) Representative GO enrichment of upregulated DEGs identi-fied by miniRibo-seq (50
oocytes) and T&T-seq(10 or single oocyte). Blue background covers terms enriched in GV
oocytes, red background covers MIl oocytes (p value, hypergeometric test).
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Supplementary Fig.3 Translational expression levels of T&T-seq and miniRibo-seq of genes highly
trans- lated in GV and MIl oocytes. (a) Comparison of translational expres-sion levels of T&T-seq
and miniRibo-seq of genes highly translated in GV oocytes. (b) Comparison of translational
expression levels of T&T-seq and miniRibo-seq of genes highly translated in MIl oocytes. 2
biological replicates in miniRibo-seq, 3 biological repli-cates in 10 oocytes T&T-seq, 2 biological
replicates in single oocyte T&T-seq. Data are presented as mean values +/- SD.
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Supplementary Fig.4 T&T variability and diversity in human GV and MIl oocytes. (a) Scatter plots
showing the expression of transcriptome versus translatome in 10 oocyte samples. Genes expression
are represented by log,(TPM+1). (b) Correlation coefficient heatmap showing the correlations of
transcription and translation among single human GV or MIl oocytes. (c) Frequency distribution
histogram of the translation efficiency of single human oocytes. Upper: GV oocytes. Lower: Ml
oocytes.
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Supplementary Fig.5 Representative GO terms of different classes of genes according to
the T&T analysis of human GV versus MIl oocytes. (p value, hypergeometric test)
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Supplementary Fig.7 Translatome consistency between human and mouse oocytes. (a)
Representative gene expression heatmap of unique translated DEGs based on human
expression patterns. Selective human MIl enriched genes are labeled on the right. (b)
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Supplementary Fig.8 Putative RBPs and their 3’'UTR binding motifs enriched in the of
high TE genes in mouse MIl oocytes. One-sided t-test.
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Supplementary Fig.9 Protein-protein interaction analysis (STRING analysis) and
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Supplementary Fig.10 Validating OOSP2 maturation effect on human GV oocytes using
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Trim-away group and control group.



a
8.0
. POMZP3
8 60
[
a ZP3
2 OOEP
8 4.0 |
Lk zP1;
200 % -5+ GDF9
40 20 00 20 40
log 2(FoldChange)
ribonucleoprotein complex biogenesis Gene number
organelle localization A * 4
®s
mitochondrial inner membrane 1 ®s
@
Golgi apparatus subcompartment
. logPValue
female gamete generation 26
DNA replication 1 32
. 2.8
chromosome segregation 1
24
cell division A

0.0100 0.0125 0.0150 0.0175 0.0200
Fold enrichment

Supplementary Fig.11 Translatome DEGs of OOSP2 Trim-away versus control oocytes. (a)
Volcano plot showing the DEGs after OOSP2 Trim-away. Some downregulated genes are
highlighted, including ZP1, GDF9, OOEP, ZP3, and POMZP3 (p value, Wald test). (b) GO
analysis showing the terms the enriched down-regulated genes after OOSP2 Trim-away. (p

value, hypergeometric test).



small GTPase signaling pathway

o RHOEF11 TBC1D2B
RCC1 RANGAP1
@M _RrapGEFs [ o
® .GARNL3 R R
TOR1AIP1 ROCKA ®
® o @ KIF14
.NRAS SOS1 . .TRIM28
VMRAS®
SBF1 . CRKL
. o ARHGAP11A
SIPATL1
o RASA2 Pt
o

organelle localization

@swxis @ ~vP7

@s:
@sx17
@ckriss c2eh3
(OsEc24c . Omrn2
OPPP’@PC\N.TUBB
(Osecaa8 ‘?CFSRAB1B B ‘K|F14 OAcTNa

OcHvpia N XS Y \',~.-QKIF3B

(@ =31)% ORAB1

@povicun . @KIFC3

ODCTI\CNUMA'I

ORAB11B OxiFiB
Owmearis Orook1
Qpst
Owaria
Owmar4

Supplementary Fig.12 Protein-protein interaction network analysis of genes upregulated
by recombinant OOSP2 in human GV oocytes. (a) “small GTPase signaling pathway”, (b)
“organelle localization”. Colors represents different MCODEs (see methods).
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