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[bookmark: OLE_LINK1][image: ]Fig. S1 MG132 treatment influences transcriptional phase (a) Western blot analysis showed the expression levels of poly-ubiquitinated proteins in mouse oocytes and embryos with anti-ubiquitin antibody at indicated stage. ACTIN as loading control. Molecular mass (kDa) on right. (b) Quantification of poly-ubiquitinated proteins from three independent experiments are presented as the mean ± SEM. (c) Percentage of embryos derived from different concentrations MG132 treatment to the preimplantation embryo stages. Data from three independent experiments (Sample sizes from three independent experiments are control: n=22, 23, 35; 0.5μM MG132 treatment: n=36, 38, 38; 1μM MG132 treatment: n=36, 37, 37; 5μM MG132 treatment: n=26, 26, 26.) are presented as mean ± SEM. (d) Immunofluorescence images of EU signal at the indicated time points. Scale bar, 20 um. (e) Quantification of EU signal at the indicated time points. Sample sizes are: control: n=39 (12-14 hpi), n=41 (16-18 hpi), n=40 (24-26 hpi), n=40 (32-34 hpi); MG132 treatment: n=41 (12-14 hpi), n=47 (16-18 hpi), n=40 (24-26 hpi), n=60 (32-34 hpi). All graphs are presented as mean ± SEM. NS, no significant differences; *P < 0.05; ***P < 0.001 (using unpaired two-tailed t-test). (f) The gene expression patterns of three clusters. The x-axis represents seven developmental stages, while the y-axis represents Z-score normalized intensity ratios in each stage. (g) qPCR validation of RNA-seq results at the indicated time points. All graphs are presented as mean ± SEM from three independent experiments.















[image: ]Fig. S2 The degradation of protein is inhibited by MG132 treatment (a) Western blot analysis showed the expression levels of poly-ubiquitinated proteins in MG132-treated mouse embryos at indicated time points probed with anti-ubiquitin antibody. ACTIN as loading control. Molecular mass (kDa) on right. (b) Quantification of poly-ubiquitinated proteins from three independent experiments are presented as the mean ± SEM. *P < 0.05 (using unpaired two-tailed t-test). (c) GO BP (biological progress) analysis of up-regulated proteins in MG132-treated embryos at 17 hpi. 
(d) Rank plot presenting the fold change of up-regulated proteins in MG132-treated embryos at 17 hpi. RNA-binding proteins are marked in red. (e) RNA-binding-related terms from GO MF (molecular function) analysis of the total identified proteome.



[image: ]Fig. S3 Overexpression of 4E-T influences transcriptional phase (a) Western blotting analysis of 4E-T in control and MG132-treated embryos with anti-4E-T antibody at indicated stage. ACTIN as loading control. (b) Quantification of western blotting data are presented as the mean ± SEM from three independent experiments. ***P < 0.001 (using unpaired two-tailed t-test). (c) Immunofluorescence images of EU signal at the indicated time points. Scale bar, 20 um. (d) Quantification of EU signal at the indicated time points. Sample sizes are: control: n=52 (12-14 hpi), n=45 (16-18 hpi), n=70 (24-26 hpi), n=48 (32-34 hpi); 4E-T overexpression: n=71 (12-14 hpi), n=50 (16-18 hpi), n=72 (24-26 hpi), n=41 (32-34 hpi). All graphs are presented as mean ± SEM. NS, no significant differences; ***P < 0.001 (using unpaired two-tailed t-test). (e) qPCR validation of RNA-seq results at the indicated time points. All graphs are presented as mean ± SEM from three independent experiments. (f) Venn plots showing the overlapping numbers of expressed major ZGA genes between 25 hpi control with 25, 31, 33 hpi MG132 treatment groups. (g) Venn plots showing the overlapping numbers of expressed major ZGA genes between 25 hpi control with 25, 33 hpi 4E-T overexpression groups.





















[bookmark: OLE_LINK4][bookmark: OLE_LINK47][bookmark: OLE_LINK2][bookmark: OLE_LINK48][image: ]Fig. S4. Overexpression of 4E-T impairs nascent protein synthesis (a) Representative immunofluorescence images and corresponding fluorescence intensity profiles (along the white lines) of endogenous 4E-T with endogenous eIF4E in zygotes using respective antibodies. Scale bar, 20 um. (b) Representative immunofluorescence images and corresponding fluorescence intensity profiles (along the white lines) of endogenous 4E-T with endogenous eIF4E1B in zygotes using respective antibodies. Scale bar, 20 um. (c) Immunofluorescence images of HPG signal in control and MG132-treated zygotes at 16-18 hpi. Scale bar, 20 um. (d) Quantification of HPG signal are presented as the mean ± SEM. Sample sizes are: control: n=52, MG132 treatment: n=57. ***P < 0.001 (using unpaired two-tailed t-test). (e) Western blotting analysis showing the expression of 4E-T and 4E-T(Δ4E-BM) after microinjecting mRNA with anti-mScarlet antibody. ACTIN as loading control. (f) Western blotting analysis showing the expression of eIF4E, eIF4E1B and 4E-T after microinjecting mRNA with anti-MYC and anti-mScarlet antibody. TUBULIN as loading control. (g) Percentage of embryos derived from eIF4E- and/or eIF4E1B- and 4E-T-overexpressing zygotes to the preimplantation embryo stages. Data from three independent experiments (Sample sizes from three independent experiments are control: n=15, 15, 15; 4E-T overexpression: n=14, 14, 14; 4E-T+eIF4E overexpression: n=20, 20, 20; 4E-T+eIF4E1B overexpression: n=20, 20, 20; 4E-T+eIF4E+eIF4E1B overexpression: n=20, 20, 20.) are presented as mean ± SEM. 




[image: ]Fig. S5 ZBED3 and KDM4A are increased from MII oocyte to zygote (a) Scatter plot showing the correlation of Ribo-seq results between two biological replicates in control and 4E-T-overexpressing zygotes. (b) Bar plots showing the percentages of read 5′ends that match the three reading frames. Results are from two biological replicates. (c) Bar plots showing the percentages of reads mapping to 5′UTR, CDS and 3′UTR regions. Results are from two independent experiments. (d) Western blotting analysis showing the endogenous ZBED3 and KDM4A in MII oocytes and zygotes using respective antibody. TUBULIN provided a loading control. (e) Immunofluorescence images of endogenous ZBED3 signal in MII oocytes and zygotes embryo using anti-ZBED3 antibody. Scale bar, 20 um. (f) Immunofluorescence images of endogenous KDM4A signal in MII oocytes and zygotes using anti- KDM4A antibody. Scale bar, 20 um. (g) Quantification of ZBED3 and KDM4A signals are presented as the mean ± SEM. Sample sizes are: MII: n=24 (ZBED3), n=25 (KDM4A); zygote: n=24 (ZBED3), n=20 (KDM4A). ***P < 0.001 using unpaired two-tailed t-test. (h) Immunofluorescence images of endogenous F-actin signal in control and 4E-T-overexpressing zygotes using phalloidin. Scale bar, 20 um. (i) Quantification of cytoplasmic F-actin signals are presented as the mean ± SEM. Sample sizes are: control: n=25; 4E-T overexpression: n=24. **P < 0.01 (using unpaired two-tailed t-test). (j) Immunofluorescence images of endogenous H3K9me3 signal in control and 4E-T-overexpressing zygotes using anti- H3K9me3 antibody. Scale bar, 20 um. (k) Quantification of H3K9me3 signals are presented as the mean ± SEM. Sample sizes are: control: n=19; 4E-T overexpression: n=22. *P < 0.05 (using unpaired two-tailed t-test).
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