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[ Abstract] Objective To study the expression of DEAD-box helicase 5 ( DDX5 ) and ubiquitin specific peptidase 22
( USP22 ) in hepatitis B virus-related hepatocellular carcinoma (HBV-HCC) tissues and their clinical prognostic significance.
Methods The cancer tissues and adjacent tissues of 124 patients with HBV-HCC admitted to the Department of Oncology,
Nanjing Hospital Affiliated to Nanjing University of Traditional Chinese Medicine from April 2020 to April 2021 were selected.
Real-time fluorescence quantitative PCR (qPCR) and immunohistochemistry were used to detect the expression of DDX5 and
USP22 mRNA and protein in cancer tissues and adjacent tissues. Kaplan-Meier curve was used to analyze the effect of DDX5
and USP22 protein expression on the survival and prognosis of patients with HBV-HCC; Cox regression analysis was used to
analyze the prognostic factors of HBV-HCC patients.Results The relative expression of DDX5 mRNA in cancer tissues of
HBV-HCC patients was lower than that in adjacent tissues, and the relative expression of USP22 mRNA was higher than that in
adjacent tissues (/P =29.058/<0.001,44.386/ <0.001); The positive rate of DDX5 protein in cancer tissues was lower than



- 540 - BEXER A 2025 4F 5 A %524 %5 5 ] Chin ] Diffic and Compl Cas, May 2025, Vol. 24, No. 5

that in adjacent tissues (32.26 % vs.82.26 %), and the positive rate of USP22 protein was higher than that in adjacent tissues
(64.52 % vs.9.68 %), the difference was statistically significant (x°/P=63.335/<0.001,79.902/ <0.001); The positive rate of
DDX5 protein in HBV-HCC tissues with tumor maximum diameter = 5cm and CNLC stage II-1I was lower than that with
tumor maximum diameter < Scm and CNLC stage I, and the positive rate of USP22 protein was higher than that with tumor
maximum diameter < Scm and CNLC stage 1 (x°/P=8.712/0.003,9.501/0.002;12.113/<0.001,9.983/0.002); The 3-year o-
verall survival rate of DDX5 positive group was 82.50 % (33 /40), which was higher than 44.05% (37 / 84) of DDX5 nega-
tive group (Log rank x° =15.700,P <0.001). The 3-year overall survival rate of the USP22 positive group was 45.00 % (36 /
80), which was lower than that of the negative group (77.27 %, 34 / 44) ( Log rank x* =11.640,P=0.001);CNLC stage I ~
Il and USP22 positive were independent risk factors affecting the prognosis of HBV-HCC patients| HR(95% CI) =1.451(1.081
—1.946),1.449(1.044 -2.024)], DDXS5 positive was an independent protective factor[ HR(95% CI)=0.655(0.471 —0.911)].
Conclusion DDX5 expression is down-regulated and USP22 expression is up-regulated in HBV-HCC tissues. Both of them

play a promoting role in the occurrence and progression of HBV-HCC and are markers for evaluating the prognosis of HBV-

HCC patients.
[ Key words)

JF g At FUERE AU T A 50 KW R A, 48k
BEAEHT 4 90. 6 JT 15, BET 83 JT it I 4H ISR (hep-
atocellular carcinoma, HCC) & JTE B¢ W AR IS 5 |
51 2 BB % 9% 7% (hepatitis B virus, HBV ) Ji YL 55
AP WFFEPEAE HBV-HCC 5% BUS (49 g b
BT T4 36 R TT 2 L E K, DEAD-box fiff i fiff
5( DEAD-box helicases 5, DDX5) J& T RNA fi# i€ fitf
DEAD & RIG 5L, 2 5% S0 | 5Y 42 K/NE S b
RNA (I Tt #2555 E W, DDXS ANMH S 5 4 FF
FEPR A R v LR N R A I B 5 G B AT 24
P b & EEAERY . 12 R AR MR 22
(ubiquitin specific protease 22, USP22) HAG F1z 1L
MG TR, 2 5 AL 225738 AR G2/M JH %4
FHER Ik s 2 A Yefd S USP22 7EHT
B i S R e vp e 3k U, L RE A R A IR VD R
BRI XPC [ R1Z FZ B, 5 S0 1) 8 3 5
B A 97 i 25 M . B AT HBV-HCC 41 41
DDXS5 \USP22 (¥ 31k Je 5 HE R M ARG, AT
gEil 11 431 HBV-HCC 4141 DDXS5  USP22 [ 3R ik,
AYMT I 5 A BEARAE K WS IR IRIEIR
1 BRE5HE
L1 IGPRERE  WIE L 2020 4F 4 H—2021 4 4
Hd 5t B2 2 K24 B IR R ot B Be B R B TR 1)
HBV-HCCHE 124 BIH A Rm o748, B
B 71 6], 4 53 ], AR 25 ~82(65.34 +8.17) & ;i
FE P98 (CNLC) 403, T 3 50 ), T ~ I 74 431,
Edmondson-Steiner JGFE432%. 1 ~ Mg 72 i, I ~ IV
9% 52 s i R A% <5 em 76 ], =5 cm 48 ] ; R
il AFP. <400 pg/L 85 fl, >400 pg/L 39 i ; ifil & 1%
A0 37 B, AHEGEE 43RS B B A0 B2 B At e
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1.2 Jmflesebnm: (1) ABRHE: OZA S 7 E
4 HCC; @ % 2 HL A 2 DNA A6 00 UE 52 47 7
HBV J&Ys ; @& ) oIk iZ Wi It 82 323697 s DT
fig Child-Pugh 534% A 20K B 9 ; &5 3 19 4 T3k 5
4, (2) HEBRBRUE . OH AW R T 5 95 5 U ; @&
FEIA bR s BB RS M 9 s @B FARHIET; ®
RS R A Sy REL RS 240 s 5 E A 28 R0 %) JHF % e e
P s © R BIE SE & JF IF N ANEE RS, TRk AT &8 0 1)
1.3 WIHEHR5 07k

1.3.1 #4141 DDX5.,USP22 mRNA & 0 . 5% FH 52 i 5%
€ 1 PCR( qPCR) K& 41 21 DDXS5 ,USP22 mRNA 3
ik, L RNA $2HGRH & A 6 R E AR A
A (%25 R1200) . qRT-PCR L5 & A )M A& 4
YIRHE A F (5295 BL1026A) , T AR 84 B HBV-HCC
BE IR S 845 50 me, RS ),
Trizol I HEHUE RNA B RNA UUIE 5 550 ¢DNA 2k
JG 4T qPCR K, Quant Studio 5 %4 PCR {{#%1 H
KEPEB CAHE], W h At 5t K —Em A Al A,
DDX5 514 5° -CTGGACCCTACCTACATCCTG-3”
514 5° -GGCATCCAAAAAGCCACGG-3 " ; USP22
S 5 -TGTGCTCCTACAGGTTGTGGA-3 ", | iiif
5% 5 -CACTGGGATCTGATTCGCAAAA-3’ ; GAPDH
518 57 -AGCTGGGCTTCCCGTACAT-3 |, F i 51
¥ 5’ -CAGCGACATCTTTGTTTCGCA-3 " . W &k % .
Bt 0.5 pl,2 x SYBR Green Master Mix 5 pl, I FiiF
51#14 0.5 wl, DEPC 7K 3.5 pl, JZ W 2 F:95C
5 min,95°%C 30 s,60°C 30 s,72°C 34 s, 34135 MEH,
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Pl GAPDH J N2, K H 22 #3115 DDXS , USP22
mRNA HHXf ik iz,

1.3.2  ZHZ1 DDX5 ,USP22 45 A I - >R FH A 5 2H 21
A 2E A 20 41 DDXS | USP22 #5261k, # AR F3k
P HBV-HCC BA AR S5 ssH8 a kvl i 17
G AL ge o Hew R s AL A0 SR IEA T, 5 R S ik
AU BB S N 3% 33 A4k I i P U 1 2 4EUfk
Yk, = T F 10 min; 7% 1 DDXS5 , USP22 ( 3 [
Abcam 23 ), 525 126730 ,195289, 1: 50 F&i#t) — i,
37CIWAENEE 1 h; BKALUE A LN 50 wl Bbs
PRV R AW, EHE 30 min; B @A R FW
FZ, SRR 1 o s SR 5 26 7 10 U ( H AR AR 1D
Hr, RIS DXS3) X g ta f5 V) itk AT WSS I ik AT A
Wro Qs OB 0 70 iR BT 1 40 R e (0, 2 )
W3 o, FHPEAIME 5316 .0% 0 4751% ~10% 1
53311% ~50% 2 435 >50% 3 5%, ¥ YL (am 1543
YA E S HEAS A AR 0 ~ 2 2 R B 3 ~ 9 A M BHME:
1.3.3 Bijj: A HBV-HCC & Mz HEIFihdEfT
BT, R T2 RE T, 3 ~ 6 AN BT 1R, AT
BFIE] L R B, T S R I B A AE s e] B R
HI R 2024 425 H 1 H, LUEE R MR LR S5
FET S B U L A BE T2 85,

1.4 Seits#rik SR SPSS 26. 0 #4443 B Eicdi
TR R B (% ) o, 4T EE R X
K5 £56 IES AT BER DL x £5 3R0%,2 1] 1
Bk FH A 57 FE A ¢ K 39 Kaplan-Meier il £ 53 #7
DDXS5 \USP22 & 4% A% HBV-HCC & # A A7 WG 1Y
S0 5 Cox [B1JA20 M1 HBV-HCC £ FUJ5 520 R 2
P<0.05 HESAGIHE XL,

2 & R

2.1 HBV-HCC M #8552 41 5 9 4 21 h DDXS |
USP22 mRNA # ik b #  HBV-HCC £ i 4 21
DDX5 mRNA FHX} 35 8K T 55 4141, USP22 mRNA
AR F ik i TSR 421 (P <0.01) , L& 1,

2.2 HBV-HCC /&% 55 41 59w 41 21 DDX5 |
USP22 FEHRIA A DDX5  USP22 YL (o5 o T 4 iy
%, BAPEZ R R AR AR, 202 DDXS &
BHMEAS[32. 26% (40/124 ) ]Ik T 55 4L 21 82. 26%
(102/124) 1,USP22 & I FH [ 64. 52% (80/124) ]
BTSSR HE1[9.68% (12/124) ], R A G35 X
(x*/P =63.335/ <0.001,79.902/ <0.001) , /L& 1,

% 1 HBV-HCC H #3441 540 4% DDX5 USP22
mRNA FiE L (3 =2s)

Tab.1 Comparison of DDX5 and USP22 mRNA expression in ad-
jacent and cancerous tissues of HBV-HCC patients
4 5l 1% DDX5 UsP22
Jei S 2 124 2.76 £0.48 0.94 £0.23
TN 124 1.24 +0.33 3.17 £0.51
i 29.058 44.386
P1{E <0.001 <0.001

B 1 HBV-HCC #4155 57 41 41 DDX5 | USP22 # 1
Fib (gL, x200)
Fig.1 Expression of DDX5 and USP22 proteins in cancerous and
adjacent tissues of HBV-HCC patients (immunohistochem-
istry, x 200)

2.3  HBV-HCC ZHZ+ DDX5 USP22 # H &R EFEA
Al AR BRARAE R I 22 5 IR K42 =5 em .CNLC
A ~ A HBV-HCC ZH41% DDX5 25 11 B %
T K42 <5 em \CNLC 4381 1 89, USP22 % 1
FEM: R = T IR e K42 <5 em (CNLC 433 T (P <
0.01), 52,

2.4 JE#H 4P DDXS , USP22 % 4 % & % HBV-HCC
BE WS HBV-HCC & 124 ) 2= Ffii
ZERITAET 54 B3 4F BAEAFR K 56.45% (70/124)
DDX5 BHEEH 3 4F B A% M 82.50% (33/40) , 1T
FAPELH Y 44.05% (37/84) (Log rank x* =15.700,P <
0.001) ; USP22 FHVEZH 3 4F A AF % K 45.00% (36/
80) AR TFITELLAY 77.27% (34/44) (Log rank x* =
11.640,P =0.001) , W& 2,

2.5 Cox [AH43Hr HBV-HCC B E WG B2 N £
DU UG A4S & (1 = 3ET2,0 = /736 , LA ik 4
Kb P <0.05 W H KN AZRHITZHEER Cox [MIIH4
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&2 HBV-HCC 4141 DDX5 \USP22 & RIS fEA A I AR BAFIE PRI 22 57 [01(%) ]
Tab.2 Differences in DDX5 and USP22 protein expression in HBV-HCC tissues with different clinical pathological features

=] il DDX5 BHM: (n =40) X>/P i USP22 [ (n =80) X>/P i

£ 3 71 19(26.76) 2.297/0.130 49(69.01) 1.468/0.226
% 53 21(39.62) 31(58.49)

EW <60 % 53 20(37.74) 1.271/0.260 31(58.49) 1.468/0.227
=60 % 71 20(28.17) 49(69.01)

IR HRAT ] I ~1I% 7 24(33.33) 0.091/0.763 43(59.72) 1.724/0. 189
I~ Vg% 52 16(30.77) 37(71.15)

Ji e e R AR <5 cm 76 32(42.11) 8.712/0.003 40(52.63) 12.113/ <0.001
=5 cm 48 8(16.67) 40(83.33)

CNLC 73 I 50 24(48.00) 9.501/0. 002 24(48.00) 9.983/0. 002
I ~ T4 74 16(21.62) 56(75.68)

AR AFP <400 pg/L 85 31(36.47) 2.195/0.138 51(60.00) 2.408/0. 121
>400 pg/L 39 9(23.08) 29(74.36)

AR A 37 8(21.62) 2.730/0. 098 28(75.68) 2.869/0. 090
G 87 32(36.78) 52(59.77)

2 Kaplan-Meier {250 #7 DDXS5 , USP22 #K 4 # 1A % HBV-
HCC & A A7 BUR B9

Fig.2 Kaplan Meier curve analysis of the impact of DDX5 and

USP22 protein expression on the survival prognosis of

HBV-HCC patients

M, 85 5 R . CNLC 4031 1T ~ T 49), USP22 PR 52
i) HBV-HCC 35 Tl J5 Sz Al A %, DDXS FH 2
SRR R WL 3,

3 3 i

HBV &Y 2 BR/A HCC Y F BRI &K,

£3 ZHE Cox MIHST HBV-HCC M3 Hl5 1952 i K 2
Tab.3 Multivariate Cox regression analysis of factors influencing

the prognosis of HBV-HCC patients

4 AS B1H SEfH Wald{ P{i HR{E  95%CI

MR Rt =5 em 0.270 0.189 2.041 0.334 1.310 0.904 ~1.897
CNLC 433l ~ I3 0.372 0.150 6.150 <0.001 1.451 1.081 ~1.946
DDX5 BHE: -0.423 0.168 6.340 <0.001 0.655 0.471 ~0.911
USP22 fHH: 0.371 0.168 4.897 <0.001 1.449 1.044 ~2.024

d R MRS G 374 DL EY) D HAT HBV-HCC 3R)7
WIEETFRIGIT R VIBRAR S sh kb 28R 4y
FHRIAYT S (H T 259 ATt 25 e R An it 3 0k , BR
M A A ARk 2 A RS L IR L 2 EEAR % HBV-HCC
BT CNLC A BIVPEAG TS |, 5 e 1) 55 o, R
[l HBV-HCC & Hm W A fr e e k2= 5",
DDX5 M #% -k RNA fi# 12 e B pos , HAE b —Fp
ATP KM RNA SR 5 , Sl a2 45 & Jm TR T
Ui RNA B St 7 e i Mg 5 8 1 5 A 2 il e
Tl B SCHEMIE . RO R S S R
H DDXS F3K TR, 2 E 2 RNA J 8 1345, 15 5
Jifogeg A R PR A gk Y AR R, HBV-HCC i
40 DDX5S mRNA FE [ R E AL, X 5 Zhao
2 L12) JEyee 20 il 22 Huh7 B Hep3B ot W8 52 1 BF 5% 45 4
— 8 (IR I R AR H LUK — 560, b
DDX5 ik Z A4 RNA B9k, wFsem,
s A K BE IR 4 5 RNA TINCR AE Ry 73 16 45 45
A1/N RNA218-5p, F i DDX5 mRNA (3235, #iG
U AKT {5538 5, A 15 JF 98 200 it () 336 2 | 4 7% T il
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222 RS H, CNLC 433 T ~ T30 s
KtE=5 em (Y HBV-HCC BF 414 DDXS FHEFH
i, $27 DDX5 (19335 T A2 #F HBV-HCC Y ) it
&, AR R B, 9 A A DDXS A9 IK 3 3k 42 i
HBV 8554 554332, 30 HBV RNA F4 &M, i #F HBx
HE A, INE HBV 55 18R R M6, S BT
FEME R KA SSRGS, P R DDXS KSR
IKRERE AR IE p62/ M SRAE I T2 (A G 7 6 1+ &
(3L Bl 4y R A 2 S AR 9 R AR, S I EL S
T IAEE R (5 5 E B R SRR A v S SO 4
g R TE Y AREF5E R, DDXS BAPERY HBV-HCC
BE WG B2z, HoOR A — 7 i v] B /& DDXS BRE T
JEE I HCC 40 M 3G 58 AR 28 B AR 5 bid 52
FEE RS R, 55— 5 1T, DDX5 A8 2 325 A8 988 200 JH 3 i
ST BIHCHTPE I S350, FEARAR S5 B BA 7 197 %, &
FREANRIUG, BRI, HBV JRY A T 40 i
H SIS L miR-17 \miR-107 14 /55 2835 S 20 Wi 5
DDX5 mRNA 933K T, BL0G Wit {5 53 % & 140
JHLAREE (R T2, AR S 9 0 0 1 206 P 1 R 2 A, 348 o
ARG R MR ARG, Ak, DDXS B3Ik T
PEBERZIEIE p53 F RNA REEE 11 5 p2Il WAFL j3 30T
P25, A0 40 M 08 T, A HE AR T R T R R
DNA B85, AR Bh UL Y 1897 197 88, T 3808
HARRTE,

USP22 J& K97 ZALE F A, 70 F 129 60 kDa,
FLAE Ry 2Tk R% T 2t St 2l B IR = 52 45 0 10 4 1 4
Z: 59N AE S A R . BESR R, B SRR SR
A bR USP22 ik LR, RIS Yes G M
{55300 %, (i 980 200 B 1 M S B S B RS S T LS
AR AR S ARWFSE T, HBV-HCC % 21 41
USP22 mRNA FIEEH 5 L, 5 REA: 24 4 B 0 45
B3 HIZBFEA A 18 1] HCC a4 27 REA AR
RYEAAE—E R R . AW GE AR 8RR A i Sk
i —2ESE HBV-HCC 4141 USP22 ik i,
JiFgE  USP22 1) 36 15 b 1 5 5% 5K ST 1Y 3800 A 6,
WFFE R, I T PR Z5H03R 76 11 1 i ek, HAERE 1
5 USP22 F 5% 3l 50z R AL SPI1 & H R, 1
SR AR P PEFET - FECR 1 A%, 3 CD8 ™ T 4 )
Ga eI, BN G s ik it S g b S ARAF S
o CNLC 400 1T ~ T g B K A% =5 em Y HBV-
HCC BE A2 USP22 ik T, 45 4 /R USP22
fie i HBV-HCC 1y it e, W92k W], HBV-HCC
USP22 1335 - 7 68 0% 476 Wi A5 e JULEE 3 3/ AKT
{5538 I, A 100 98 0 ) P B 0 R e R A,

JFEE T USP22 193 35K RB 15 2512 3 AL RS e B 415
T F Lo, §12 7 9 40 A9 1 240 B 2 A RN G S0 1
i, FEUR ARG RS AR R PR IR T R
JEIETT ) ABFFE T, USP22 BHPERY HBV-HCC S Y
WG 2, &% HBV-HCC B & Ba ik N £,
A HALH, R b USP22 sl it Hi 2 RS ES S
He:E ZEB1 pFaE M, 2 ZEBL A N A KET A
RSN, BRI N AR R T A 3k 2 b
968 I A5 FUAAS I A bk 28 A8 A s, 8 0 s AR 1A T
EERS RN A SE AL B KU ) L A, R R, R
BRI 20 A USP22 1) 3R 3K RE b 22540 ) ok AR Je it
250 A B P 4= 28 IR RS, A2 T T 24 s A ML A R T
USP22 & HCC " TE2y Wi il s, A A T las i
AR AE LS
Z& I ik, HBV-HCC ' DDX5 ik i, USP22
Fik L, ¥ 5 CNLC 7031 1T ~ I35 b de RAS AT
XK, 214l HBV-HCC [ TS i g bn ik . At
FEMAFAE— SR R ZAL Ry bt il AR IR, AR A
()15 DRSS BRI HE AT 23 2 LA, 38 43 AL i R AR f A
D ATRESSEMAE R . 53 Ah VR B IS, X i
RGBT BEAF R E P AW A , X T ARG Y7 5 1Y 52 Ml (]
R, N R G BRGIT O SE R AT 0, ARk ] kAT
HIHEPE  RAEAS i R g i — 2D 5%
F 58I 32 I 1R 5 7 W] ORI 25 i 58
& mEk A A
B0k BARR (BT T R SCIRE 3 SR R A AR
£ AR FE R IR B KR B RITE R e UM £k
2 A e Rs
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