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[#E] HAY - #iTEZ £1LM 47 (ubiquitin carboxyl-terminal hydrolase 47, USP47) Xif Sk 25 558 41 0 5 471 1 25 B9 5% 0 S P ZE WL o
Foik e SIS IR MR I, A Sk ST IR I 25 A0 M P 5 30 3o S ik PCR R [ 0 B3R S IR A 24 4 b USP47 363k
0L s RN B B USP47 SE IR 30 3k sl m bR AR SL AN AR . MTT IR USP47 3235 T 15y 55 AR XF Sk 29004988 200 ML MU i 24 1k
RISZI 3 IFKEI USP47 X Re ARG FE . SERETE AN IR T 458 A2 W22 A 7oA M SA ) 5 3 3 6 2 030 S 30 4G I U'SP47 X0 i 7 2 11 X-3% Bt
T % 1 (X-linked inhibitor of apoptosis protein, XIAP) #1841 A B 4t i bk [ 7% Il F- 2 xL (recombinant human B-cell leukemia/
lymphoma 2 xL, Bel-xL) 31k K iZ ZALKFRIFEm , 455 - USPAT 783k S Ja LA it 24 40 bk b i 2w 60k 5 1 3Rk USP47 )7,
DAY %oF Sk 25 36 200 AR A 2 B il - (half maximal inhibitory concentration, ICy,) B TFF&r, MiRkER USP47 R LA AR Sk 201 5 9 i 1 i
ZHHMIRRIY IC, s b Feik USP47 WSk s 20 M, OIS G RN 5 TR R 0 0kl , i iM ToRE ) B B si . USP47 BRI 1 363k Ik 3%
JET T HUH TR (1 XIAP A1 BelxL B335 . 12 FARMEIESE 1 USP47 3t 3t PR A% XTAP Al Bel-xL 4K 11972 ALK P I S Bk it
This, T AR XIAP Bl Bel-xL & R 323 /K7 LABH WY USP47 3E IR 1 33515 S AOTEAT 254k . 4518 - USP47 @ 1l Bk XIAP Fl Bel-xL 3
FIIZ Z A KO, $Rm W 1 AR 3R KT, AT 5 Sk S0 A BT T 24 5 SR USP47 19 3 15 %) BN Sk 20 6900980 4 B MU0 i 24
HAEAEN N
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USP47 induces cisplatin resistance in head and neck squamous cell carcinoma by up-regulation of anti-
apoptotic proteins
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[Abstract] Objective: To investigate the effects and underlying mechanism of ubiquitin carboxyl-terminal hydrolase 47 (USP47) on cisplatin resistance
in head and neck squamous cells carcinoma (HNSCC). Methods- The cisplatin-resistant cell lines of HNSCC were constructed by gradient increase of
cisplatin concentration. The expression of USP47 in cisplatin-resistant cell was analyzed by real-time PCR and Western blotting. Stable USP47 over-
expressed and silenced USP47 HNSCCs cell lines were generated by lentivirus vector. The influence of the increased or silenced USP47 expression on
cisplation resistance were tested by MTT. The influence of USP47 on cell proliferation, colony formation, and apoptosis were examined. Western blotting
was performed to detect the expression and ubiquitination levels of X-linked inhibitor of apoptosis protein (XIAP) and recombinant human B-cell
lymphoma factor 2 xL (Bcl-xL). Results: USP47 expression was significantly increased in cisplatin-resistant cancer cells. Over-expression of USP47
significantly increased the half maximal inhibitory concentration (/Cy,), while knockout of USP47 gene increased the sensitivity to cisplatin. In addition,
the data showed that USP47 expression was negatively related to the proliferation and colony formation abilities of HNSCC cell lines, but it remarkably
enhanced the anti-apoptotic effect of HNSCC cells. The protein levels of XIAP and Bel-xL were significantly elevated in stable USP47 over-expressed
cell lines and ubiquitination assay proved that USP47 reduced the ubiquitination levels of XIAP and Bcl-xL proteins. Knockdown of the XIAP and Bcl-xL
gene expression blocked cisplatin resistance induced by USP47 gene overexpression. Conclusion+ USP47 can increase the protein expressions of XIAP
and Bcl-xL by inhibiting the ubiquitination modification of them, thereby mediate the cisplatin resistance of HNSCC cells. Inhibition of USP47
expression provides potential application value to reduce cisplatin-resistance during the treatment on HNSCC.

[Key words] ubiquitin carboxyl-terminal hydrolase 47 (USP47); cisplatin resistance; head and neck squamous cells carcinoma (HNSCC); X-linked
inhibitor of apoptosis protein (XIAP); recombinant human B-cell lymphoma factor 2 xL (Bcl-xL)
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Sk B WA g SR A IR SE R R, T 90% 8 T
AR 0 g 1, R AR Sk B 958 (head and neck squamous
cells carcinoma, HNSCC). REHVFZ 4% HNSCC 1Y Ht
JPEE, B CFARHEERYT (7)) HahiayT (kyy) 7
B9 = B I7 ¥R 5 02 R ¥ HNSCC B9 = 207 ik 2. 4N
(cisplatin, DDP) J&if J7 HNSCC & FH 1k yr 25 ¥ =
— W P Z B AEAE DDPIRYT I R B Bk AT T R AP AL
R, AH SR R AR A AT G Y RO B SRR
Y, 3 709 () HNSCC M4 [F S X DDP 7 A= i 24 1l 3
PR E & . I, T % DDP 25 B AE L 6 e A
R HIRATT DDP AT 245 SR M 2 i AR 75 Ak e ) [ f

ZHRERMAEFLENEAREE BN A2 —, 7ERT
ML AE A . AR T A R R B OCE MR
ZEMEM R, FZEE 2z R (deubiquitylating
enzymes, DUB) MKW LRz ER, iz 60
TAZZEER 7, DUBAEN E3 72 RIEHRIIHSIN, iz
R ARHAR GRS S AR I RS R <
DUB 73 0 6 515 : 12 RFFRIEE AL (ubiquitin-
specific proteases, USPs) . {Z Z & 1 2K uiy 7K fift Bl 5% %
(ubiquitin carboxy-terminal hydrolases, UCHs). Joesphin 4%
¥y B 8 H &K J% (Machado-Josephin domain-containing
proteases, MJDs) . UPH i HEEZKE (ovarian tumour
proteases, OTUs). 5812 2 MHi % DUB KA BAE
JLF (motif-interacting with ubiquitin-containing novel DUB
family, MINDYs) F1JAMM %% (JABI, MPN, MOV34
family) /. Hrr, USPs 2t RZAY—IEDUB ", JHE
Rt/ SR TR IS (T

% 92 # b B 47 (ubiquitin specific peptidase 47,
USP47) s USPs BB 2 — 7%, FEIRTT AN AEIE J) Mg fy
TR 20 56 BV 7 T AP OCSEVE T 0. USP4AT W] LR
Jit 938 PNV 571 B 40 D Wn £ 530 8 3R 4k T, T LA
255 B s A0 M b -1 FE B AR . FE B
USPA7 I T 552 AT L4 588 2 i 1) Ay T 24 1 0 26 47 g
J1, JFHBOA N R — RO iR T AR M B, T
USP47 7 HNSCC A& it J FNf 7 i B vh 4 AR T,
TCSCHRRIE . P, AHFFEE 4 L HNSCC (% DDP fiif
AR, K2R USP47 5 HNSCC i) DDP fiif 24 2 1] ff) 3¢
F AR RIALE, ki DDP it 25 I R SR 4R 5%

1 RESHE

1.1 Met
i DMEM B 53 (PR, TP, 10% I8 4 13

http://xuebao.shsmu.edu.cn
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(CeliMax, H1[E), DDPIEH W (SEHLN, FHE),
PrimeScript™ RT reagent Kit (TaKaRa, H 7<), SYBR®
Premix Ex Taq™iA 7] & (TaKaRa, HZS), Lipofectamine™
2000 Transfection Reagent (Invitrogen, EE), 4%~20%
SurePAGE FHHTHIE (GenScript, H[E), FHTIM GAPDH
Piik (Proteintech, JE[E; 1:10000), ELFIEHEUSP4ATHi
{& (Santa Cruz Biotechnology, Z&[H; 1:500), TR ITlE
T4 B 4Nk 9% Rl F 2 XL (recombinant human B-cell
leukemia/lymphoma 2 xL., Bel-xL) $if& (ABclonal, H[E;

1:2000), Sz v X-EAHT A& (X-linked inhibitor
of apoptosis protein, XIAP) $i{& (Proteintech, 5[ ; 1 :

2000), FLUFFERE Ubiquitinfitfk (CST, JEE; 1:2000),

P¢Y6 Pt (LI-COR Biosciences, FE[E; 1:10000), MTT
(Sigma, 3£ ), Annexin V FITC Apop Dtec Kit I 100Tst (BD
Pharmingen, 3%[E), Protein A/G HPEiERERL (Bimake,

EHE), MGI132 (Selleck, &),

1.2 4k 3

A HNSCC 4l ffi % WSU-HN4 (HN4) . WSU-HN30
(HN30) Hi38 5L 22 K22 B2 Be 3% . HN4, HN30
0 34 OB DMEM R 3R 0E (3 10% fig4- 1mis . H8 %
100 U/mL. #8752 100 pg/mL) K535, WA T37°C. 5%
CO, P FIE B R A4 T G 55

1.3 DDP jiih 25 ¥k 42 4t

SRR B2 R N HNSCC 41l DDP 2%,
DDP W JEMR A5, 7.5, 10, 15, 20 pmol/L. HAKEEAETT
IR SR B IMAZGRIEZA 5 umol/L 1Y DDP,
LA KT IR BN TT LAYELL DDP M iy 5 3R 3 fee 2
Koo FHEHTSCHTAR MM BERE BE RS Jin DDP il 4, K52 DDP
1Y) HN4 FI HN30 4 g% 73 31} 44 >4 HN4/DDP 1 HN30/DDP.,

1.4 USP473EDA i 3 35 A RLpk it b 4

K FH S R 7 B Y P USP47 JE IR 1 2 35 40 i Ak
(USP47 H K o 23k Foof B 15 240 T IO A .
A R S AL . T USRI A R RO R &
6 fLAR, LA 24 h e It BE 240 Jif 85 B2 Ry 20%~30% ShEL; R4
JiL %% B Sl 40% 22 A7, AR 4l B Y B 4L (multiplicity of
infection, MOI) {HI1E I ANG REE W AVARFEL, [FBHnA
UL (LURFE 10 wg/mL) $£4);5 72 hJEHI 10 peg/mL
(NS R AT E , RS IR 1A A S BT AN S
USP47 3[R 33 3 1K F 6 B8 20 40 Jia 53 3] i 4% A USP47 Al

Vector,

B R AR (B2 IR L 2021, 41(4) @
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1.5 USP47 JEPAEERR AN LpkK # 2

SR B IR vE M USP47 B DR B 4 oAk (g
I XoF NS O 1 M r PR A 1 I T BT AR, USP47
R DAL s 2 R0 Xk 2 200 i 43 591 iy 44 S KO USP47 il KO
NC. HALIRIL “1.47,

1.6 /D THLRNA 54

il 1] XIAP I Bel-xL J& N 4% F1 R 5 19 7+ HE RNA
(small interfering RNA, siRNA) /¥ %] (Genomeditech,
WD) SRR USP47 HE PR i 2 1A 20 i Hf XIAP mRNA Fl
Bcl-xL mRNA (1 % ik . {# ] Lipofectamine™ 2000
Transfection Reagent 1T siRNA AYFEYY . 4l HI4%Fh E 6 fL
Berbr, DA RE 5 200 B %5 B2 R 30%~40% R B s R Yymi,
WICHE e 4L Fie BB FL siRNA 283 5 4 50 pmol/L (1) 4 JF
Fi¥e g o XIAP F Bel-xL FEPR 5 514 sSiRNA P41 LK 1.
R1 XIAPHI Bel-xL EE 2 HI siRNA F 5
Tab 1 siRNA sequences specific for X/4P and Bel-xL genes

Gene name siRNA sequence (5'—3")

XIAP Forward: GGGCCGGAATCTTAATATTATdT
Reverse: AATATTAAGATTCCGGCCCATAT

Bel-xL Forward: AGUGCAGUUCAGUAAUAAACUATAT
Reverse: AGTTTATTACTGAACTGCACTATAT

NC Forward: UUCUCCGAACGUGUCACGUATAT
Reverse: ACGTGACACGTTCGGAGAAATAT

1.7 MTT KM DDP 1 B i) ik

il i 1) DDP 2 £ i ¥ B2 (half maximal inhibitory
concentration, ICy,) FEilad MTT LA, ¥4k
FERCE KR40 i A REE AL . MBS, SRR
W, FEEFE 96 FLAR T, FFL 100 wL, ZHfI%CH 3 0004;
DIAH R AR RS R B4 R 25 (I3 R 1528 10> DDP R EE B
B, BMREERCE 3N AL AR FRA T LG IR 24 h
Jei, CBRIE R R SR RN A DDP YRR T2 hE, 17
FALFIMA 10 pPL MTTIEW, 37 °CHFE 4 h, /DFE L
W, FALIA 150 WL DMSO, #EYGHEST; B AR
490 nm JE K T & LWL [D (490 nm) 1. FIH
Graphpad prism 7 5 H8H IC,,.

1.8 usE Qg

JH 4 40 0 2 e T A EBC A L 2 I 2 B R s B
EARRrEY) (40 pg/fl) BT 4%~20% SurePAGE 7 [ T
MR P E TR YK FVKEE SRS, PR 90 VAR FRHLES 5 5% I
BAEWEEEE A1 h, 35 A USP47 (1 :500). GAPDH
(1:10000), XIAP (1:2000), Bel-xL (1 :2000) Hifk,
4°CWFE W ; PBSTYEA 3K, 10 min/ik; A5 —Hit
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FAER —Pr, =EME 1 h, PBSTYRIAI WG, DMz,

1.9 Sy H PCR
B B RNA, fifi F PrimerScript RT 3257 &K $2

HUAY . RNA 2 5% 5 i cDNA, {#i il SYBR Premix Ex Taq

A G VAT T L E B PCR (real-time PCR, RT-PCR)

SN R VCE 3R AL, ] B-actin /EN NS

BHIA A Cy A S g 8s , M3 3 A9 2 K 7ERE A

FR RIS k. A Primer Premier 5 #4551 9 751,

i AR TAEY IR A BRA Rl G, BRI S 2,

%2 RT-PCR3|#F%I

Tab2 RT-PCR primer sequences

Gene name

Primer sequence (5'—3")

Human USP47  Forward: CTCGACGCTAATTTTGAGCCA

Reverse: CTCTTGGAAGCGGACCTATAAAC

Forward: CACCCACACTGTGCCCATCTACGA
Reverse: CAGCGGAACCGCTCATTGCCAATGG

Human B-actin

1.10 &ML 5t 9: 45

A5 41 i LA AEFL 100 WL, 1 000 /> 4 Jifd fi4 % i 422 b 2]
96 fLAR I, AR 35 L. A ZE I E R MTT 2.
R ALY 3N AL A 10 WL MTT, B3840 h
4h, 3 FIEW, HFLINMA 150 uL DMSO, #OGHES),
BEARKE D (490 nm) .

111 S PR e B B 9 4

Ve A A R ) 6 LA (BEFLZY 500 A4) , BT
R 9R 8~15d, HER AT W TEE . PBS UEI%
23R, JH4%Z W EEE 2 30 min, JFFH0.1%45 &g
0,30 min, Yefaf5, WEd. KT A8,

112 A0 R

KA AR I A AL R T L8] . AN EDTA )
JERREE AL 4B, I PBS VEVR A 27X (5 000xg, 4°C
B0 Smin), A IxZ5G MR, 300xg, 4°C B0
10 min, 3 7, JIIA Annexin VFIPI (1x%54 2% thff ik =
1:50), R21. UK EEEGW 15 ming A 400 wL 1xZ545
e A, HR B T, SRV TR

113 ZEEE

SR ML TR R B A I B R N 2 pg/pl, B
30 LAt B AR XS IR Input. 45 F R R BG4 85 1R A 2543
W20y (EEGYEEIMIEEZE /D 1 mg), HIRIPA ZUFRFRE 515
VAR 2 I RES A A 70 WL 2B A/G HuiEtiiEk, 4 °C
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JERE 30 min J5, 1 000xg #4501 min L3 5 K BiES50 N
243, — A BRI, — 00 A SRR R Rl E 1) 1eG
Pilk, 4°Chiefkidnd; H2H, MRS P&MA 60 uL
B A/GHRIERER, FWIER 4h, 1000xg .00 1 min, 7
WOBTTVE 3 UUTE PRI B 52 R0k S RS TIA 60 L 1x A
0PI, 105 °C &R & 10 min, SCHGFTASFE SR UEAT I 42
F18) B 2 30 ST 58

1.14  Hil*#nhr

K1 SPSS 19.0 B AFHEATGEit 23 o 2 42 [ He A
SKIRSTREAR (K56, 341K 3 AL B H AR A 2%
F 22550, P<0.05 FmERHGITFR X,

2 R

2.1 HNSCC 41 DDP ifif 24 Bk ) 1) 4t
DL HN4 HITHN30 S SEAR AL, SR FBEEE 34 in DDP #

—e—HN4 —e—HN30

150 - —@—HN4/DDP 150 - —=—HN30/DDP
g s
§ 100 § 100
= 5
5 3
Z 50 z 50
8 3

0 1 9 3 0 1 2 3

Log DDP/(umol-L™") Log DDP/(umol-L™")
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JE 1) 75 2 A4 7 DDP fii 25 £ HN4/DDP il HN30/DDP., 64~
A5, DDPAbBE MR EE X2 20 wmol/L, F FH MTT #: 43 4l
il DDP X 2% A 248 Ji F1 i 245 240 i 1Y) 1C. 2 A 48 ifd HN4
) ICy, 2} 6.62 wmol/L, T fiif 24 4 it HN4/DDP 1) IC,, N
49.56 wmol/L (h HN4 1) 7.494%) ;5 SEAYHMI HN30 1Y IC,,
A 437 pwmol/L, Ifii M} 25 40 i HN30/DDP 4 IC,, A
42.14 pmol/L (JJHN30/Y9.641%) (E1A). AT HE—#
IS UE T 25 M FF22RE 1, % HN4/DDP Fil HN30/DDP 7% iE
WP R 0 G, KIS AW IC,. 45HEEx:
HN4/DDP 1 IC,, 15 7 i5 36.74 wmol/L, i HN30/DDP [
IC,, 11355 34.98 pmol/L (& 1B).

2.2 DDPiiil 2y ¥k USP47 E P14 ik it A ik

T S EE UG HN4 . HN30, HN4/DDP HIHN30/
DDP 1 USP47 I Y RIB KT o SRR, HoEA AR
I, HN4/DDP Fl HN30/DDP H1 USP47 %5 4 %1k /K F- 8. 3
¥ (E2), HFAES DDPi2 ik S iEAHX.

B
150
B 2
100y S 100
5 e
L 7 50
8 =
. [ 5 L oo |
1 2 3 0 (] 2 3

Log DDP/(umol-L™) Log DDP/(umol-L™")

Note: A.The /C, of DDP on HN4 and HN30. B.The /C;, of HN4/DDP (left) and HN30/DDP (right) after removing DDP stimulation.

1 DDP iz HNSCC fR#k A 22
Fig 1 Construction of DDP-resistant strains of HNSCC

JEN & R
& <~‘°\V \»‘°°\N & \>‘°°\ 3§ &
¢ YD S RENC AN
USP47|:| 158 000 USP47@158 000
GAPDH E 36000  GAPDH 36 000
HN4 HN30

Note: Western blotting analysis of USP47 protein levels in HNSCC cells with
different DDP tolerance.

El2 DDP i Z5 48k HN4/DDP F1 HN30/DDP H1 USP47 & B )R iX

Fig 2 USP47 protein expressions in DDP-resistant HN4/DDP and HN30/DDP
cell lines

2.3 USP47 3L 4 354 HNSCC 2 DDP it 25 75 114 5% i

L I S0 M RT-PCR 45 5 R, USP47 3L IR i3 3%
IR Rtk B R (K 3A. 3B). & MTT A&
DDP XJ USP47 KR it ik ko 2 M kk 1) 1C,, (B13C), 45
WKL FIE USP47 LM J5 , DDP X} HN4 4 i (%) 1C,
2.98 wmol/L J} % 12.34 wmol/L, ifif DDP X HN30 47 Jitd fi}
IC,, 1 3.76 pmol/L F+ % 7.41 wmol/L,

http://xuebao.shsmu.edu.cn

2.4 i B USP47 3 1§ % HNSCC 4l il % DDP ¥ fif
K&

RT-PCR 458 E5 S 55 K 0 USP47 (1 BRAB0R , 45
22 HN4/DDP 1 HN30/DDP H USP47 445 4 S mRNA
RIXKFRETRE, 2REARIT#EL (K4A. 4B).
Wt MTT K60 DDP X 4 20 Fi s B8 41 A 9 1€, &
PR bR USP47 3L H 5, Tid 245 #% HN4/DDP 1 HN30/DDP f1
IC,, ¥ F W% ; HN4/DDP 41 §id iy IC,, i 39 pmol/L [ &
26.02 wmol/L, fif HN30/DDP 40 i 1Y IC,, 1 33.45 pmol/L
%25 20.26 wmol/L (&4C),

2.5 LAk USP47 % HNSCC 445 . 5 BB ki Je 9
NFA ]
20 1 5 S R H ST R I I LB A R R, i 3RA
USP47 Ji , HNSCC 435 e /) 0855 (KI5A), 3
R R I R (I&1SB) o 38 i 20 A 5k =%

MR AR (AR , 2021, 41(4) @
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ik USP47 J5 ANSCC 4 i R =484k, 45 R kB, ik WA (F5C); MifEDDPAWERR, 13355 USP47 i) HN4
USP47 J5 , HN4 FHN30 ) Kl 73 5 5% B 20 AR [ e B AITHN30 40, HIT- R HMHE T (K5D),

A B

\0‘ b:\

R & RE2 \)‘ig

Usp7 | W— Y |00 spar ” n 1580 00
GAPDH * 36 000 GAPDH ” 36 000

10 - [JVector
@ mUSP47

Relative USP47 mRNA expression

HN4 HN30
HN4 HN30
(8
—@— HN4 Vector —@— HN30 Vector

150 - —— HN4 USP47 150 . —— HN30 USP47
£ 100 F =100 | ~
2 e
g 5
._.m 50 = 50
A5y o
3 &}

g 0 1 2 3 i 0 1 2 3
Log DDP/(umol-L™") Log DDP/(umol-L™)

Note: A.Western blotting analysis of USP47 protein levels in overexpressing stable cell lines. B.USP47 mRNA expression in overexpressing stable cell lines detected by RT-
PCR. C.The IC,, of DDP on USP47 overexpression stable cell lines checked by MTT. © P=0.000, compared with the Vector group.

3 USP47EFEE FiL 38 HNSCC 4AAE3T DDP B9 HLEE F1

Fig 3 Overexpression USP47 gene increases cell's resistance to DDP

[JKONC
W KO USP47

3 o
SRS SRS
i &L

USP47- W 158000 gpy7

GAEDH “ 36 000 GAPDH E A

158 000

Relative USP47 mRNA expression

HN4/DDP HN30/DDP
c
150 - —@— HN4/DDP KO NC 150 - —@— HN30/DDP KO NC
—#— HN4/DDP KO USP47 —#— HN30/DDP KO USP47
S =100
= 100 (J =
2 2
£ =
2 =
T 50r T S0r
O @]
i i . 0 . ) ;
0 1 2 3 -1 0 1 2 3
Log DDP/(umol-L™") Log DDP/(umol-L™")

Note: A. Western blotting analysis of USP47 protein levels in USP47 knocking out cell lines. B.USP47 mRNA expression in USP47 knocking out cell lines detected by RT-
PCR. C.IC, of DDP on USP47 knocking out cell lines checked by MTT. ©P=0.000, compared with the KO NC group.

4 BBk USP47 £ Ei% % HNSCC 41 f%$ DDP Kt 25

Fig 4 Knocking out USP47 gene reverses cell’s resistance to DDP
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A B
. —e— Vector = —e— Vector HN4
= g
E 1004 =a— USP47 g 0.8 - —m—ysp47 600
f=4
= 3 3 400 2
3 3 4 2 2
2 £
Zos @ 2 04 & 200 g
£ = S ]
— >
= = 0
54 ! ! ! ! | 2 ! | c}e‘ Qt{\
T 0 2 4 6 8 10 g 0 2 4 8 <P
& Jd & 1d
D
i HN4 HN30 HN30+DDP/5 pmol-L™
4
10% s 10

Vector

10° 10" 10> 10° 10* 10° 10" 10> 10° 10*
10*
UsP47 10°]
10%
10'5
= 1007 (110 PR——— S—
10° 100 10> 10° 10 10° 100 100 10° 10
Annexin V-FITC I
8 HN4 s HN30
= -
S 6 8
Q T
s LélO
£ 4 2
2 =
= =}
P i
< z
0
& A\ & A
N X & X
& § RUIN

Vector

10

10 10" 10

Annexin V-FITC >
HN4+DDP/10 pmol-L™" HN30+DDP/5 pmol-L™"
80 40
S X
S 60 ® S 30
B g ®
2 2 20
g 4 g
& g
220 210
0
& 0 & K
4@0& 0%(2 400\ 0‘:\3

Note: A.Overexpression of USP47 in HN4 and HN30 cells inhibited the proliferation of tumor cells. B. Overexpression of USP47 significantly inhibited the colony formation
of tumor cells. C.Flow cytometry analysis of the effect of USP47 overexpression on apoptosis of HN4 and HN30 cells. D.Flow cytometry analysis of the resistance of HN4
and HN30 to DDP-induced apoptosis after overexpression of USP47. VP=0.000, 2P=0.005, ®P=0.006, YP=0.003,*P=0.015, compared with the Vector group.

5 3% USP473%F HNSCC 4HARRIHEE . 52 FE S B AR T IS0

Fig 5 Effect of USP47 gene overexpression on cell proliferation, colony formation and apoptosis

2.6 KK USP47 DL TR KK

G PR BN S HG 25 5 7R, #E HN4 Al HN30 2 fifd b it
Fik USP47 5, HLAT-E A XIAP Fl Bel-xL ik K F4 i
F I (E6A); AHNIHL, R HN4/DDP #1 HN30/DDP
A rh USP47 3R, XIAP Fl Bel-xL A4 235 7K SF- 0] B 2
T (Bl 6B), #E— iz ZALWEER BN, @bk
USP47 7, XIAP FlBel-xL 2 Iz R, A
H B RBACE TR (K 6C); MMz R AL A 1Rk
“Yr” ——EABHARRIEYES . XIAP Fl BelxL A ik
AKFAH X REAL B S T (El6D) .
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2.7 PURETIEEA AL F B USP47 3L DA 468 5 S

DDP fiif 25 1:

16 USP47 5 it ki ai il vh, A siRNA BER
FAR T 08 T2 2 1 XTAP Fl Bel-xL Y ik, W DDP &}
Hic,wisgm, g5 8m (B 7). HN4 USP47 Xt R 20 41
Jiti (HN4 USP47+si NC) % DDP IC;, 4 12.09 pmol/L,
M SE 6 2H 40 i) (HN4 USP47+si XIAP Fll HN4 USP47+si
Bel-xL) #J DDP ICy, %3 4l 4 2.80 113.71 pwmol/L; HN30
USP47 Xf BB 41 40 i (HN30 USP47+si NC) f4 DDP IC,, i
7.41 wmol/L, 1 SZ 55 20 4 fd (HN30 USP47+si XIAP Fl

EHSSR R ), 2021, 41(4) (@)



440 | rmzEALR (EEW)

2021, 41(4)

Y Ny
%C; 0\5‘5? %(/ 0§

\fﬁ o

XIAP

Bcel-xL

i

57 000

26 000

O

O

et i
XIAP u 57 000

GAPDH 36000  GAPDH E 36 000
HN4 HN30 HN4/DDP HN30/DDP
C
Qb‘ & Qb:\ & Qt;\
& $ 5»&5 @cﬁ
o R
170 000 170 000
IP:IgG
& 95 000 IP:IgG 95 000
IB:Ubiquitin IB:Ubiquitin
e 72 000
170 000 1
170 000
IP:Bel-xL 95 000 IP:XIAP 95 000
IB:Ubiquitin 1B:Ubiquitin
72 000 72 000
- Bel-xL 26 000 . XIAP — | 57 000
npu H = =y
GAPDH 36 000 GAPDH H 4 | 36 000
HN4/DDP  HN30/DDP HN4/DDP  HN30/DDP
V)
SR\ S L
SN » O
S i
AR g
&8 &8
& L il
XIAP - 57,000 XIAP - 57000
R e Bel-xL IEJ 26 000
. p—
GAPDH N 6 000 GAPDH - 36 000

HN4/DDP HN30/DDP

Note: A. XIAP and Bcl-xL protein levels in USP47 overexpression stable cell lines. B. XIAP and Bcl-xL protein levels in knocking out USP47 cell lines. C.Ubiquitination
level of XIAP and Bcl-xL protein levels in knocking out USP47 cell lines. D.XIAP and Bcl-xL protein levels in knocking out USP47 cell lines after inhibiting proteasome.

6 GHEETEIREN USP47 3 RiEBTEARIENHI

Fig 6 Effect of USP47 overexpression on expression of anti-apoptotic proteins by Western blotting
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Fig 7 Down-regulation of anti-apoptotic protein blocks DDP resistance induced
by overexpression of USP47 gene
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