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Supplemental Figure 1. Overexpression of UBE2C and UBE2S is associated with 

worse survival of LUAD patients, while only UBE2C knockdown inhibits growth 

of lung cancer cells 

A. The UBE2C and UBE2S gene alterations in lung cancer samples analyzed by the 

cBioPortal database. B. Differential expression of UBE2C and UBE2S between lung 

cancer (LUAD/LUSC) and normal lung tissues, analyzed by the platform of GEPIA. 

C. Association of UBE2C/UBE2S mRNA levels with the survival probability in 

patients in lung cancer (LUAD/LUSC), analyzed by the Kaplan-Meier Plotter 

database. D. Association of UBE2C/UBE2S protein levels with the survival 

probability in patients in lung cancer (LUAD/LUSC), analyzed by the Human Protein 

Atlas. E-F. A427 (E) and H1792 (F) cells were transfected with siRNA targeting 

UBE2S or control siRNA (siCont) for 48 h; then cells were seeded in 96-well plates in 

triplicate and subjected to a CCK-8 cell proliferation assay or IB (inset). The mean ± 

SEM are shown from three independent experiments. LUAD: lung adenocarcinoma, 

LUSC: lung squamous cell carcinoma. 
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Supplemental Figure 2. The diagram of conditional knockout strategy  

A. Beas-2B cells were transfected with sh-KrasG12D-V5, followed by IB with 

indicated antibodies (top), or by RT-qPCR analysis (bottom). B. The Cas9/RNA 

system technology was used to target exons 2 and 3 in Ube2c with flanking loxP sites 

for construction of Ube2cfl/fl mice. C. The lung tissues of five lobes were isolated 

from mice with indicated genotypes, fixed, sectioned and subjected to H&E staining. 

D. The Cas9/RNA system technology was used to target exons 3 in Ube2s with 

flanking loxP sites for construction of Ube2sfl/fl mice. E. The lung tissues of five lobes 

from mice with indicated genotypes were fixed, sectioned and subjected to H&E 

staining. P < 0.05 (*), by 2-tailed Student’s t test (A). 
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Supplemental Figure 3. UBE2C differentially regulates mTOR signaling and 

DEPTOR levels  

A. H1792, A427, H23 and H358 cells were transfected with siRNA targeting UBE2C 

or siCont for 48 h, followed by IB with indicated antibodies. B. H1650 and H358 cells 

were transfected with siRNA targeting UBE2C or siCont for 48 h, followed by IB 

with indicated antibodies. C. MEF cells were infected with ad-GFP or ad-Cre for 72 h 

and subjected to IB with indicated antibodies. D. H1792 and A427 cells were 

transfected with siRNA targeting UBE2CS or siCont for 48 h, followed by IB with 

indicated antibodies. SE: short exposure, LE: long exposure. 
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Supplemental Figure 4. DEPTOR is a cell-cycle regulatory protein, controlled by 

the UBE2C/CDH1 axis   

A. H1792 cells were infected with indicated siRNAs followed by IB with the 

indicated Abs (top), or by RT-qPCR analysis (bottom). B. H1792 and H358 cells were 

infected with indicated siRNAs followed by IB with the indicated antibodies. C-D. 

H1792 cells were transfected with siRNA targeting UBE2C (C) or CDH1 (D), along 

with siCont for 24 h, then cells were synchronized at the G1/S phase by thymidine 

block and released for indicated time points. Cells were harvested for IB analysis with 

indicated antibodies. E. HeLa cells were transfected with siRNA targeting β-TrCP or 

siCont for 24 h, then cells were released from G1/S phase arrested by double 

thymidine block into normal cell cycle at indicated time, and subjected to IB analysis 

with indicated antibodies. 
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Supplemental Figure 5. DEPTOR is a new substrate of UBE2C-APC/CCDH1 E2-

E3 complex 

A. HEK293 cells were transfected with plasmids expressing FLAG-tagged DEPTOR 

or FLAG-tagged CDH1 or vector control for 48 h with last 8-h treatment of 10 mM 

MG132 before harvesting. Cell lysates were prepared for immunoprecipitation (IP) 

with immunoglobulin G (IgG) control or antibody against FLAG, followed by IB with 

indicated antibodies. WCE, whole-cell extract. B-C. A427 (B) and H1792 (C) cells 

were transfected with indicated siRNAs for 48 h, cells were then treated with 

cycloheximide (CHX) for the indicated time periods and harvested for IB (top). The 

band density was quantified using Image J software, and the decay curves were drawn 

(bottom). D-E. H358 (D) and H1792 (E) cells were transfected with indicated 

plasmids for 48 h, cells were then treated with CHX for the indicated time periods and 

harvested for IB (top). The decay curves were drawn (bottom). F. Evolutionary 

conservation of the D-box motif on DEPTOR, and the schematic representation of the 

D box mutants (DEPTOR-MT1, MT2 and MT3) generated. G. Cells were then treated 

with CHX for the indicated time periods and harvested for IB. P < 0.05 (*) and P < 

0.01 (**), by 1-way ANOVA test (B-E). 
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Supplemental Figure 6. DEPTOR knockdown rescues the phenotypes induced by 

UBE2C knockdown in lung cancer cells 

A. The prognostic values of DEPTOR mRNA expression in lung cancer 

(LUAD/LUSC) analyzed by the Kaplan-Meier Plotter database. B. The prognostic 

values of DEPTOR protein expression in lung cancer (LUAD/LUSC) analyzed by the 

Human Protein Altas. C-D. A427 (C) and H1792 (D) cells were transfected with 

indicated siRNAs for 24 h; then cells were seeded in 96-well plates with medium 

containing 10% FBS in triplicate and subjected to a CCK-8 cell proliferation assay. E. 

H1975 cell were transfected with indicated siRNAs for 48 h, stained with indicated 

Abs, followed by photography under fluorescent microscope (left). Data are the mean 

± SEM of three independent experiments (right). F-G. H358 (F) and H1975 (G) cells 

were transfected with indicated siRNAs for 48 h, followed by IB with indicated 

antibodies. P < 0.05 (*) and P < 0.01 (**), by 1-way ANOVA test (C-E). Scale bars, 

50µm.  
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Supplemental Figure 7. Deptor KO rescues the phenotypes induced by Ube2c 

knockout in vivo  

A. Lung tissues isolated from three individual mice with indicated genotypes were 

milled and lysed with lysis buffer containing complete protease inhibitor cocktail, 

then subjected to IB with indicated antibodies. B.  The lung tissues of five lobes were 

isolated from mice with indicated genotypes, fixed, sectioned and subjected to H&E 

staining. C. The lung tissues were isolated from mice with three indicated genotypes, 

fixed, sectioned and subjected to immunohistochemical staining with indicated 

antibodies. The staining quantification was analyzed by the semiquantitative 

immunoreactivity scoring system as described in the materials and methods section. P 

< 0.01 (**), by 1-way ANOVA test (C). Scale bars, 50µm. 
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