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Thermo Fisher Scientific) ; 45 [ B 171 i 57 Cocktail
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W (& 1a) . TGF-B/BMP {5 S 7ERIEHALE T
HIE . RS T R R AR T TR
5% Usp 10785142/ FUEF 2120 TGF-B/BMP 5 53 4%
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£ USPI0 it 2% () HEK293T 41 fifg 7 ik ¢ 15 Smurfl
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Fig. 1 Smad1/5 are upregulated in Usp10™ neonatal kidney tissues
(a) Enriching analyzed the differentially expressed genes in microarray (GSE198574) of kidney tissues from Uspl0"* and Uspl0™" neonates.
(b) Metascape analyzed the top 200 differentially expressed genes. (c) The mRNA expression of Smadl and Smad5 in microarray (GSE198574). The
data were represented as the means+S. E. M. and analyzed by Student’s #-test. n.s., not significant. (d) Protein extracts from kidney tissues of
Uspl0**and Uspl10~~ neonates were analyzed by immunoblotting. () Representative sections of immunohistochemical staining of Smadl and Smad5
in Uspl0”* and Uspl0~~ mice kidney tissues. The column chart showed the quantification of Smadl and Smad5 levels. The data were represented as

the means£S.E.M. Student’s ¢-test, **P<0.01.
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Fig.2 USP10 suppresses TGF—B/BMP signaling pathway by stabilizing Smurf1
(a) Immunoblotting analyzed of the protein levels of Smurfl, Smurf2 and Smad1/5 in extracts from kidney of Uspl0** and Usp10™" neonates. (b) The

mRNA expression of Smurf] in microarray (GSE198574). The data were represented as the means+S.E.M. and analyzed by Student’s #-test. n.s., not
significant. (¢) Flag-Smurfl was overexpressed in USP10 KO HEK293T cells; Western blot analyzed the protein levels of Smadl/5 in HEK293T cells

in a different condition. (d) Immunohistochemical staining of Smurfl in Usp/0™* and Usp10™ neonatal kidney tissues. The column chart showed the

quantification of Smurfl level. The data were represented as the means+S.E.M. Student’s #-test, ** P<0.01.
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(9Z Z ALK ¥, 7F HEK293T 41 fifg b 43 51 5% e

Flag-Smurfl/HA-Ub/Myc-USP10  HI Flag-Smurfl/
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Smurfl 2 Rz Z LK, 1 USP10 BTG 5 A8 1K
(USP10 C488A) 1 # ik )5 Smurfl 1) £ Hiz £ LK
- % w5 T EFAE A USP10 3 6 3k, {HK T Smurfl
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12 B ACAB G 3 MOl I Lz RAGEREE (8 3e) .
DL 25 5AIESE USP10 454 92592 24k Smurfl .
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Fig.3 USP10 interacts and depolyubiquitylates Smurf1

(a) HEK293T cells transfected with the indicated Myc-USP10 and Flag-Smurf] plasmids were subjected to immunoprecipitation (IP) with anti-Myc

antibody. The lysates and immunoprecipitates were analyzed. (b) GST-vector or GST-USP10 was retained on glutathione-Sepharose beads, incubated

with extracts from Flag-Smurfl transfected HEK293T cells, and then immunoblotted with antibody against Flag and GST. (¢) HEK293T cells

transfected with the indicated plasmids were treated with MG132 for 8 h before collection. Smurfl was immunoprecipitated with anti-Flag and

analyzed through immunoblotting.
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Cleaved-caspase 3 K IATE O, 45 R B Uspl0™”
Bra /N p21 Kk 3 IR Cleaved-caspase 3
KA ARZ (B 4a) o BT kA H &K R
(GSE198574) M1 &3, p21 P B 5 Sk oK F- 1
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Fig.4 USP10 inhibits cell proliferation
(a) Western blot analyzed p21 and Cleaved-caspase 3 protein levels in kidney tissues from Uspl0** and Uspl0~" neonates. (b) The mRNA expression
of p21 in microarray (GSE198574). The data were represented as the means+S.E.M. and analyzed by Student’s #-test. *** P<0.001. (c) Knockout of
USP10 significantly inhibited cell growth in HEK293T cells;Overexpress Flag-Smurfl significantly rescued cell growth in HEK293T cells. The data
were represented as the means+S.E.M. and calculated by two-way ANOVA test. ** P<0.01, *** P<0.001.(d) Flag-Smurf] was transfected in USP10

KO HEK293T cells; Representative images and statistical analysis of colony formation assay in a different condition. The cells were cultured at the

indicated concentration and time intervals. The data were represented as the means+S.E.M., Student’s #-test. * P<0.05, ** P<0.01.
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Deubiquitinase USP10 Stabilizes Smurf1 and Inhibits TGF-B/BMP Signaling”

ZHANG Xin", LI Hong-Chang”, WANG Si-Ying"”, ZHANG Ling-Qiang"?"
("School of Basic Medical Sciences, Anhui Medical University, Hefei 230032, China;
DNational Center for Protein Sciences (Beijing), Beijing Institute of Lifeomics, Academy of Military Medicine, Academy of Military Sciences,
Betjing 102200, China)

Abstract Objective To explore the regulated function and mechanisms of deubiquitinating enzyme USP10
regulation under physiological conditions. Methods GEO2R and Metascape analyze the differential gene
expression and pathway enrichment in microarray (GSE198574) of Uspl0™* and Uspl0~ neonatal kidney tissues.
Western blot and immunohistochemistry are used to measure the expression levels of candidate transcription
factors. Co-immunoprecipitation (Co-IP) and GST-pull down assays analyze the interaction between USP10 and
the candidate molecules, and deubiquitination experiments verify the regulatory mechanisms of USP10 on target
molecules. The expression of cell proliferation marker p21 and apoptosis marker Cleaved-caspase 3 are detected
by Western blot. Meanwhile, CCK-8 and plate clonality assays analyze the regulatory functions of USP10 on cell
proliferation. Results The TGF-B/BMP signaling pathway is activated in kidney tissues of Uspl0” neonatal
mice. Physiological deficiency of Uspl0 in mice leads to downregulation of Smad ubiquitin-related factor-1
(Smurfl) protein and upregulation of Smad1/5 without affecting their transcription levels. Mechanistically, USP10
interacts with Smurfl and removes poly-ubiquitylation of Smurfl which rely on its deubiquitination activity.
USP10-deficient promotes the expression of cell cycle inhibitors p21, which is one of the transcriptional target
gene of Smadl1/5 and inhibits cell proliferation. Conclusion USP10 inhibits TGF-/BMP signaling pathway by

deubiquitinating and stabilizing Smurf1, thus maintains cell proliferation homeostasis.
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