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Abstract: [ Objective] To investigate the expression of Ubiquitin specific protease 44 (USP44)and its clinical signifi-
cance in hepatocellular carcinoma (HCC). [Methods] Immunohistochemistry was used to detect the expression of USP44
protein in 161 cases of hepatocellular carcinoma. The correlation between the expression of USP44 protein and clinicopath-
ological parameters, and its prognosis value were analyzed. [ Results] Immunohistochemical analysis showed USP44 dis-
played elevated expression in 98 HCC cases out of 161 cases. Pearson’s chi—square test indicated the expression of USP44
in HCC was significantly correlated with clinical stage (y’=14.44,P<0.001) and tumor multiplicity(Unifocal or Multifocal )
(¥’ =8.04,P=0.005). Kaplan—Meier analysis indicated patients with low USP44 expression correlated with poor overall sur-
vival (Log—rank x’=20.77,P<0.001).The overall mean survival time was 59.6 months in low USP44 expression patients
and 185.0 months in high USP44 expression patients. The Cox proportional hazard model analysis showed USP44 was an in-
dependent prognostic risk factor for HCC patients. [ Conclusion] USP44 is an independent prognostic risk factor for HCC
patients, and the expression of USP44 protein could be used to screen patients with good prognosis for HCC. Our study may
provide evidence for USP44 as a potential therapeutic target for HCC patients.

Key words: ubiquitin specific protease 44; hepatocellular carcinoma; immunohistochemistry; prognosis

[J SUN Yat-sen Univ(Med Sci),2021,42(5) : 746-755]

Wofs H #3:2021-05-18

E&WHE : [FEARRAIES(81902420) ;) AR A BE VT RHLTHRITIH (0201903)

TEHE B THEISE, B0l WF5E 07 )« IR AR IC ), E-mail : wangsj@sysucc.org.cn; BRASHS , BAG1E# , @l AT 00, 0858 05 10) < g
BRic Y, E-mail : chenjiew@sysucc.org.cn



554 FRBE 5 2 Z RS AR 44 5 A IR ) 3Rk KRS A0 1 747

Ji R P P9 2 A R A DL g 2 — , &
s AR LA 6 07, A EREE 3 KRIESE R,
HF 21 B2 93 (hepatocellular carcinoma, HCC) & it & 1
Jif g 0 B, 2415 85%~90% ', ST [T 2=
FoRAE I HCC KR R FIET R ARG T R 0
RN e ARG 2k R RS S SR R
Wk G A . BRI HCC M S ARG R A 2
15% . AR BUSTE PR REIE X FE HEAT o 4148
SAHRIRYT , SO I RIS (L H Hi i = sk
R SV B 8 A AT HCC BB 35 15U 1R H vt 751
e 3z R SPEE A B 44 (ubiquitin specific pro-
tease 44, USP44) J& K17 Z AL (DUBs) 1 USP K Ji4
BB 2 — , FIEAR T e R bR R AR 1 12 R R ik
T HOEE I 26 B 1 AR 0T LA G 52 e 55
S, USPA4 BNk 2 A0 T S R R I PR e Ik D
DNA & 42 %5 40 ol 72 0% 5 228 35 97 78 e
FIHEFE 1, USPA4 B K 3R — Fl i g 310 ) D9,
it 237 Z 4k Cde20-Mad2 & A 1AM 45 27 dale (A 2 2%
G AR, B IR 225y S5 W R Bk 5 DL
P PO B E LRI G R A LA IR, B 1k e
ORI 0 B8, S T4 e A R R AR
S, TFGY G G SR 18 USP44 3235 7K -7 Ml i | Ji A
S B AN S R A R R R T
iy 00 B 15 58 RS L (IR SR 3K USPA4 1 i % 15 3K
gzhozsl g H Rif USP44 76 HCC B %t i 1 s
(B A& W SCHRARTE o AT iE T s 23k 207
PRI HCC B3 2 40P 1) USP44 85 R 18 K F-
IEIE L Ge vt 2F B 5 U A G, BRI
USP44 %t HCC B W5 i (B .

1 #5575 *

1.1 f&=GIIE R E R &

WLAR 2000 4F 22 2015 AF7E H LUK 27 Jieg B2 e A 7
R VI bR AR H 289 BEHR 12 11 161 6] HCC A B bR A
29 IAE 9 557 LA 4 M A SUE . HCC |3
W59 S B WHO g3 43 Z8 bR 55 DU R, 11 IR 43
AR A 9 R 98 i K A 2 B 25/ B 00 B B TNM
(tumor—-node-metastasis ) 7 &5 (2010 B ) o ik 1l
PAFRE: O BERAT AL ZLIUERT ;@ BfF
SEAL I A B BRIRE T PR, T B Y b Ui
F 202143 H 5 B AHEFEIRAG Ll 24 g = Be
PSRRI 51 2t S 0 1 ) 2

12 ®REANEE

USP44 5 1 1Y e 7% 4 AL Gy 4 0 FH AR 7 Envision
oo HYUERYIA 4 wm,60 CH A 2 h, H 2K
I A BE WEORS K Ak, PH 9.0 i EDTA & 5B & 2.5
min, 7K HE L 3% H,0,12 9 10 min 7 5 9 A
o AL, ZE IR KRR, — BT USP44 it A £ 58
BBk (Abcam, ab205032, SE[H , #i B 1. 150)
37 CHFE 50 min, PBS VL 2 minx5 W, — P (DA-
KO, k5007 , £+ % ) 37 C# & 30 min, PBS Ly
2 min X5¥K,DAB &, K vpye, SRR R G B
FEDR K, W RSB P A R
13 WheEALEE

KA A A iR & (E s by
FARA R H], 0061000050, H [ ) BEFT9¢ 6 e 4
fhgefa,

[F] 1.2 R A7 5 B, o4& 2, i n 3 A
(0018001030) , = A % & 10 min, —47T USP44 (Ab-
cam, ab205032, K [H , M B FE 1. 150) & i 5
30 min, PBS {9t 5 , B %2 38 H &Y HRP 43 id =4t
(0013001015) % L 9% & 10 min, PBS ¥ ¥k , %
PPD570 2GR L (3 TAE R (0008100050, 7557
KA B 10045 ) , Z % F 10 min, PBS i+,
EDTA9.0 i ¥ & & J5 fffi H DAPI T. {F
(0012100050) & 4% 10 min, PBS ¥& It )5 , 1 1 75 1%
7K 2 min, 8+, PO I B R, 42 K e 3t [ g
Ji), 2 R AR R, 380 S A I R {0
1.4 GBREANEEITFS

USPA44 4733 21 A6 e €0 0743 AR His FH A4 Aol I3 440 fifg
B 3 A G 5 BRI 43« 1) P e 200 B v 3
FEFHE 3 80(%) 37 5 2) Yo s B FH (- 14 .2+ .3+)
LR =704, “1+7 K100 43, “2+7 K 200 43,
“3+7 4 300 43 5 3 ) BH P A8 20 B 1 4o EL S e 1 Tfe
UL 2 REAS 19 43 B (0~300 43 ) o 45 5 iy W o7 22 36
FE B HR R U A T S PEAN iR g RO —F,
W) 555 3 407 v 2 L I O B ) e PE G o ARIF SR
f# FH ROC [ 42 8 2 USP44 F2 3k KE s fE
1.5 HitEHA=*E

i A KO {8 ) SPSS 25.0 B4 #4742 it 24 4y
Bro 12 HROC 53 145t USP44 3Rk KPR 1%
WP A, Wilcoxon 455 F: 56 43 BT JFF 44H i 6 1 4L
AN 988 55 A AU 3Rk 22 5, K 470 BT USP44 25 1
RS Sl RSO A OCHE . ToR A AR
(DFS) & A M VI B AR 5 2] 52 K s A8 T (4 B



748 R A2 R (B2 B2 iR

5423

H] 3 SV (0S) R SCR I8 DD R AR I 3] 98 4E AH
KAE T bR Jm — BT 8] . FH Kaplan—Meier
il AR IR, >R H Log—rank 6 56 b 45 A A7
2, M Cox LU M KUR S AU HEAT HCC (835 52 M 1315
1 22 R 221G R 28 BT, P<0.05 A R HLA it t#

2 # X

2.1 IRFIE A BHE R

161 il HCC B H E H 1 138 44, L 23 445
FEWY 21~81 % FHAERE 51 %5 IR IR 4339 1 ~ 11 3
1124, W~ IV 1 49 51 5 955 38 73 9% G1~G2 94 85 ],
G3~G4 2% 7651 ;161 4] HCC 2 141 i PR s BELZERH
W1,
22 UPS44ZEB#HEHCCHAKRESHAHRHMR
KER

AWFFE K& B USP44 £ 1 FE HCC 3R 1K D) il i
W AT AR AT G(2/161) 5 e e dlifb Y
5 B AT UL B (=) (FS B (+) S BHE (2+) Rl
BHAME (345 &1 1) 53 3k B A 40 i 96 20 22 45 4 7 9

%éﬂ 21 USP44 B 1YL (5050, & IR USP44 78 i

H 20 ) 2 IR T AR N g 55 41 41 (Z=-5.124, P<
0.001, [# 31) , 2 B USP44 7 HCC K £ 5, 2 7m
USP44 75 Wi J Az e R AR TEAE T .
23 USPMERRABRANLEER

LRI DG AEGL A R W], USP44 7E HCC
ML EEFR T A (E2).
2.4 USP44 RiE/KFHEEE

ia FH ROC 1R 43 BT 7 12 16 48 A K IO 3 R
S R SR RE R USP44 5o 558 2H AR V43 1) A5 A
AHIFFE H, X A AT B AIE A AR A S
AT T (K 3) , e e PR AR R Aok
AR 25 5 R USP44 85 (A 263K PE0 B 8 K 1 2
145([&3A,AUC=0.630,P=0.006) ., KM, 5 X >145
53R USP44 85 1 =y R84, <145 70 MRFR R4,
161 5] HCC i # £ I 41 41 60.9% (98/161) £ 1E
USP44 B H =461k o
25 HCCEHEMWUSPAM4EARRZEIBRE KR
ESHZEMNXER

2RI R /T & P, HCC B 1 USP44 75 (A
FEIRTENWR IR M b, T+ I3 00 25 283K 1 191 BH (5

P<0.001

w
(=3
(=}

8]
(=3
S

100

THC score of USP44

(=]

Nontlumor Tulmor E‘
n=29

A-B:low expression(+,%100;x200) ; C—D : moderate expression(2+,x100;%200) ; E=F: strong expression(3+,%100;%200) ; G—H : strong expres-

sion(3+,x100;%200) ; I : Statistical analysis of USP44 expression by IHC scores in HCC tissues compared with the adjacent normal tissue as assessed

by (Z=-5.124,P < 0.001); A-F: HCC tissues ; G=H :adjacent normal tissues.

1 UPS447ERT4HRRRE A A RESHARHRILER

Fig. 1 Expression of USP44 protein in hepatocellular carcinoma and adjacent normal tissues
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Table 1 Correlation between USP44 protein expression and clinicopathological parameters in 161 patients with hepato-

cellular carcinoma [n(%)]
. USP44 protein po
All cases Low expression High expression

Agelyears 0.187
<51 82 28 (34.1) 54 (65.9 )
>51 79 35(44.3) 44 (55.7)

Sex 0.166
Male 138 51(37.0) 87 (163.0)
Female 23 12 (522) 11(47.8)

HBsAg 0.444
Negative 11 6 (54.5) 5(455)
Positive 150 57 (38.0) 93 (162.0)

Cirrhosis 0.268
No 93 33(355) 60 ( 64.5)
Yes 68 30 (44.1) 38 (559)

Necrosis 0.083
No 75 24 (32.0) 51 (68.0)
Yes 86 39(453) 47 (54.7)

Clinical stage <0.001
I-1 112 33(29.5) 79 (70.5)
m-v 49 30 (61.2) 19 (38.8)

Histologic grade (WHO) 0.168
G1-G2 85 29 (134.1) 56 (65.9)
G3-G4 76 34 (44.7) 42 (553)

Tumor size/cm 0.153
<5 70 23(329) 47 (67.1)
>5 91 40 (44.0) 51 (56.0)

Tumor multiplicity 0.005
Unifocal 128 43 (33.6) 85 ( 66.4)
Multifocal 33 20 ( 60.6 ) 13(39.4)

Intravascular emboli 0.240
No 101 36 (35.6) 65 ((64.4)
Yes 60 27 (45.0) 33(55.0)

DChi-square test; 2 Mean age

BT+ IV (y=14.44, P<0.001) , il Jed B 2 1 T H AN FAERS P B e K AR R A
I R 1R 3R A USP44 B T A & T2 & 18 JC HbsAg BYe JFREAL IRIE BKAS AR rh i) 25 5 1
# (X'=8.04,P=0.005) ; USP44 TE 11 fl i IR A 16 T2 X (P>0.05;%1).
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USP44 was stained red, the blue signal represents nuclear DNA stained by DAPI and a merge image is displayed (x600).
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Fig. 2 USP44 is primarily localized at the cytoplasm
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Fig.3 ROC curve analysis was employed to determine the cut—off value for USP44 expression in HCC
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Table 2 Analysis of USP44 protein expression and clinicopathological parameters in the prognosis of 161 patients with

hepatocellular carcinoma

Variable All cases Mean survival /months P

Age lyears 0.655
<51 82 67.9
>51 79 126.7

Sex 0.170
Male 138 141.0
Female 23 57.8

HBsAg 0.625
Negative 11 69.5
Positive 150 133.8

Cirrhosis 0.407
No 93 161.0
Yes 68 75.5

Necrosis 0.008
No 75 175.4
Yes 86 72.2

Clinical stage 0.001
[-1 112 168.0
m-1v 49 62.5

Histologic grade (WHO) 0.012
G1-G2 85 170.5
G3-G4 76 71.9

Tumor size /cm 0.009
<5 70 160.0
>5 91 60.2

Tumor multiplicity 0.001
Unifocal 128 165.5
Multifocal 33 58.3

Intravascular emboli 0.004
No 101 169.8
Yes 60 67.5

uSpr44 <0.001
Low 63 59.6
High 98 185.0

3 it % TR , EA R SF I e 2 IR | 2H 24 98 FN K A e i/ K

K RRERFE" . PRI , USP44 TEVT 2 4 M o A2
USP44 J&—Ff A5 ZnF-UBP &5 i3 1) 2532 2 RAEAE T AN 2 M B 5 S e R A i SR D | S
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Fig.4 Different prognostic factors for survival outcome in 161 patients with HCC
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Fig.5 Kaplan—Meier survival analysis of USP44 expression in subsets of HCC patients with different clinical stage

and Histologic grade
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Table 3 The expression of USP44 for Three—year survival rate and Five—year survival rate

Mean survival time

USP44 expression Three—year survival rate /% Five-year survival rate /%
/months

Low 59.6 47.6 28.6

High 185.0 79.6 62.2
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Table 4 Multivariate cox regression analysis identify prognostic factors for HCC patients

Variables b S, Wald y? P HR HR 95% CI

Cirrhosis(Yes vs. No) 0.122 0.264 0.215 0.643 1.130 (0.673,1.897)
Histologic grade ( G3-G4 vs. G1-G2 ) 0.476 0.268 3.157 0.076 1.610 (0.952,2.722)
Clinical stage ( -1V »s. 111 ) 0.560 0.272 4.222 0.040 1.750 (1.026,2.985)
USP44 expression ( High vs. Low ) -1.012 0.272 13.799 <0.001 0.363 (0.213,0.620)

CI: confidence interval ; HR : hazard ratio

2 i i g v USP44 38 i 572 Z AL PTEN 25 (1, f i
PI3K/AKT & 12 W {5 5 4% 5, DA i 410 ol 9 & it A=

K2 AR gE i, USP44 T8 i 272 R Ak MY 2
MM Axin i Wnt/B—catenin WIS, M A
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