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£, Log-Rank #:35734f DDX24 mRNA | TRIP12 mRNA =3B AR IA A HCC BH UG 192557 2R Cox HLHIX
AR RIS Mr S HOC BESET- TR AT N, SR HCC 4400 DDX24 \TRIP12 [HM: R i &/ T2 H 4
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[ Abstract] Objective To investigate the expression of DEAD-box helicase 24 (DDX24) and thyroid hormone re-
ceptor interactor 12 (TRIP12) in hepatocellular carcinoma (HCC), and analyze their relationship with epithelial mesenchymal
transition (EMT) and clinical prognosis.Methods A retrospective selection was conducted on 96 HCC patients who under-

went liver and gallbladder surgery at the 940 Hospital of the Chinese People's Liberation Army Joint Logistics Support Force
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from February 2019 to January 2021. The expressions of DDX24 and TRIP12 proteins were detected by immunohistochem-
istry. The expressions of DDX24 mRNA, TRIP12 mRNA and EM T markers E-cadherin (E-cad) mRNA, N-cadherin (N-cad)
mRNA and TWIST mRNA were detected by real-time fluorescence quantitative PCR. Pearson correlation analysis was used
to analyze the correlation between DDX24 mRNA, TRIP12 mRNA and EMT indicators. Kaplan-Meier curve was drawn,
and Log-Rank test was used to analyze the difference in prognosis of HCC patients between DDX24 mRNA and TRIP12
mRNA high expression group and low expression group. Multivariate Cox proportional hazards model was used to analyze
the independent factors affecting the prognosis of HCC patients. Results The positive rates of DDX24 and TRIP12 in HCC
cancer tissues were higher than those in adjacent tissues (x°/P=109.714/<0.001, 108.755/<0.001). Compared with adjacent
tissues, the expressions of DDX24 mRNA, TRIP12 mRNA, N-cad mRNA and TWIST mRNA in HCC cancer tissues were
higher, and E-cad mRNA was lower, and the differences were statistically significant (¢/P =35.810/<0.001, 48.036/<0.001,
25.015/<0.001, 48.482/<0.001, 38.069/ <0.001). DDX24 mRNA expression was positively correlated with TRIP12 mRNA
expression in HCC tissues (r=0.701, P <0.001). DDX24 mRNA and TRIP12 mRNA were positively correlated with N-cad
mRNA and TWIST mRNA, and negatively correlated with E-cad mRNA (/P =0.723/<0.001, 0.661/<0.001, 0.706/ <0.001,
0.745/<0.001, -0.694/<0.001, -0.609/<0.001). DDX24 mRNA and TRIP12 mRNA in HCC tissues of CNLC stage Il
— I, poor differentiation and no vascular invasion were higher than those in CNLC stage I and moderately and highly differ-
entiated and vascular invasion (DDX24:¢/P =10.348/<0.001,18.474/<0.001,6.302/<0.001;TRIP12:¢/P =25.661/<0.001, 36.
396/<0.001,14.928/<0.001). The 3-year overall survival rates of DDX24 mRNA high expression group and low expression
group were 39.13% (18/46) and 64.00% (32/50), respectively. There was a significant difference in the overall survival curve
between the two groups (Log rank x° =7.491, P =0.006). The 3-year overall survival rates of TRIP12 mRNA high expression
group and low expression group were 36.17% (17/47) and 67.35% (33/49), respectively. There was a significant difference in
the overall survival curve between the two groups (Log rank x° =8.146, P=0.004). CNLC stage II — III, poor differentiation,
vascular invasion, high expression of DDX24 mRNA, and high expression of TRIP12 mRNA were risk factors for the death
and prognosis of HCC patients[ HR (95% CI)=1.611 (1.175 -2.209), 1.768 (1.238 —2.526), 1.464 (1.089 —1.968), 1.859 (1.
330 -2.599), 1.775(1.275 —=2.473)] .Conclusion DDX24 and TRIP12 are up-regulated in HCC, which are correlated with
EMT markers, CNLC stage Il - Ill, degree of differentiation and vascular invasion. Both of them are helpful to evaluate the
prognosis of HCC patients.

[ Key words] Hepatocellular carcinoma; DEAD cassette helicase 24; Thyroid hormone receptor interacting factor 12;
Epithelial mesenchymal transition; Clinical prognosis
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1.3.1 DDX24 TRIP12 &AM B A g O3 o3
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15769-1-AP) , TRIP12 —47i ( 3% [# ProteinTeck 2\ ], 5%
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DB AR P AR B HCC B SR 52 L 4 2
20 mg, INAZ AR e FHOFEE BL (L5 R A A
RS IXCL-3K) WFB% , FEE5.00 (3 000 1/min,5 min) B |
W, Trizol ¥ #E BUZH 20 RNA, 47 )2 %5 5% e i & 1%
cDNA, R H 5E B 2¢Ot a2 & PCR 35 A& Wl DDX24
TRIP12 1 EMT #8545 [ E-£5 %5 & ( E-cadherin, E-cad ) ,
N-#5%4 % ( N-cadherin, N-cad ) & TWIST ] mRNA ik,
SE 2¢Ot & PCR A [ 36 B ABI & Al #1%
ABI7500, SYBR GREEN Master MIX X7 & [ H A
TAKARA A #), 585 . DRRO41A, MK ZE 10 pl,95 C
5 min 94 °C 30 .62 C 25 s.72 C 30 s, 3L 40 MFIH
S A AR A R RS 1, UL B-
actin ANZ SR 272 2R RS FRbR AT Rk i,
1.3.3 Vi HCC BE W2 5 G it T DT, &
BN L FL T T2 B U B B ) R B A (R A DG TR
3~6AA A 1 W, DT 3 4F, #1kZE 2024 44 A 1
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IESE R LTI ]

1.4 GitsEores R SPSS 26. 0 BAFGE 140k
o THECTER DI (% ) /R, L] FL SR T X
K90 s FF G IR AT IR TR L x 25 Ko ,2 AT
R KBS ; FH % A Pearson ﬁ:}‘*ﬁ, Kaplan-Meier
£k 34 DDX24 \TRIP12 Kk 5HUG R R ; ZH R

%1 DDX24 TRIP12 Fl EMT 545 mRNA 5|4 /¥5)
Tab. 1 mRNA primer sequences for DDX24, TRIP12, and
EMT indicators

E] L9

IRiElk7

DDX24 5'-AGATGTGTCAGCTTG-  5'-GGTGCAGAGAAGC-
GAAGGA-3’ CTAGAAAG-3'

TRIP12 5'-CACCTGCCATCCGT- 5'-TGCAACACCGCAT-
GACAAA-3' GAATCATT-3'

E-cad 5'-GCCGGAGCTGAGAC-  5'-CTGGGCAGTGCT-
TAGATCA-3’ TCACTCT-3’

N-cad 5'-ATGTCCAACCGGC- 5'-TCCTATTGAGTCGTCT-
CTAATAACA-3’ TGTGGT-3"

TWIST 5'-GGGGCAGGTGCCTA- 5'-TGCTCCTGGTCTAAAT-
AGAAAG-3’ GTCTCT-3'

B-actin 5'-TTTGATTGGGCT- 5'-GGCCTGTAATC-

GCTCGTTTC-3’ CAGAAGGTCC-3’

Cox [HIIH43#T HCC B AW TG G R E, P <0.05
R2EEFAGAEE L,

2 & R

2.1 HCC " DDX24 TRIP12 4%k  DDX24 i T
4 Jf % R4 M B, TRIP12 7 T 40 i 4%, i 40 41
DDX24 \TRIP12 & 435 BH R 2 510 81.25% (78/
96) .83.33% (80/96) , ¥ TS5 AL 6.25% (6/
96).8. 33% (8/96), Z R AL IT¥E XL (¥ =
109.714 .108.755,P ¥ <0.001) , WL 1,

Bl 1 HCC A 555 021 DDX24 TRIP12 K 1 Kk LK
(BpEdifl, x200)

Fig. 1  Comparison of DDX24 and TRIP12 expression between

HCC cancer tissue and adjacent tissues ( immunohisto-

chemistry, x 200)

2.2 HCC ¥ DDX24 mRNA TRIP12 mRNA % EMT 4§
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E-cad mRNA FIXEAL, ZRWAZRITFE X (P <
0.01), %2,

2.3 HCC 71 DDX24 TRIP12 mRNA 5 EMT #§#r %A
FIRRAH MM HCC 1 DDX24 mRNA 5 TRIPI2
mRNA AR AR (r=0.701,P <0.001), HCC
DDX24 TRIP12 mRNA 5 N-cad .TWIST mRNA & iF
K, 5 E-cad mRNA 2 HAHX(P ¥ <0.01) , 1% 3,

%3 HCC /' DDX24 \TRIP12 mRNA 5 EMT HHOCHE 45 (9 40 ¢
PEIM T
Tab.3 Correlation analysis between DDX24, TRIP12 mRNA and
EMT related indicators in HCC

P DDX24 mRNA TRIP12 mRNA
r {8 PE r 8 P1H
N-cad mRNA 0.723 <0.001 0.706 <0.001
E-cad mRNA -0.694 <0.001 -0.609 <0.001
TWIST mRNA 0.661 <0.001 0.745 <0.001

2.4 DDX24 TRIP12 mRNA FiA7E HCC B H A G
PR/ EARAE P 22 52 He A CNLC 200 1T ~ M3 A2
AL B FIA 15 (=240 HCC H 3% 9 41 40 b DDX24
TRIP12 mRNA & F CNLC 703 T 3 &5 oA e B i

%2 HCC ' DDX24 TRIP12 K EMT #5645 mRNA Foik L%

T ERILE (P <0.01), L5k 4,
2.5 DDX24 TRIP12 mRNA FikXf HCC H & A4 171
JEBR I R R SR T 46 6,3 AR RVAEAE RN
52.08% (50/96) ., DDX24 mRNA 7 ik K FEA
20 3 AR MR R N 39. 13% (18/46) 64. 00%
(32/50) ,2 dHAEFF A Bk LA, 22 R B A St 4
X (Log rank y* =7.491,P =0.006) ., TRIP12 mRNA
AR AL R IR AL 3 A B A AE R0 36. 17%
(17/47) 67.35% (33/49) ,2 A/ EAFNER Bk LLEL ;é
SAG A X (Log rank x* =8.146,P =0.004) , I
K2,
2.6 ZHZE Cox /Mt HCC B E EAFTUG (15 i [R5
DL HCC B RS o R A (TRAE . FE T 17
A R407) LA CNLC 303 (1 = 1T ~ T ,0 = TH) |
SHAERREE (1 =50 4k,0 = M k) SR (1 =
4,0 =7JC) .DDX24 mRNA (1 = m ik, 0 ={K%£5) .
TRIP12 mRNA (1 = ®#ik,0 = (KKK ) S A Z 5 it ﬁ
ZHAE Cox HIHAHT, 45K B8 CNLC - 1T ~
B AR A6 2 B2 | i 4R J2 . DDX24 mRNA T%}i'%l&
TRIP12 mRNA &3k 2 HCC B8 T 15 1 G 16 I
Z(P1#<0.01), WS,

(xxs)

Tab.2 Comparison of mRNA expression of DDX24, TRIP12, and EMT indicators in HCC

4 5l %K DDX24 TRIPI2 E-cad N-cad TWIST

4 4 96 1.17 £0.22 1.04 £0.18 2.27 £0.34 1.10 +£0.26 0.74 £0.18

Fa 414 96 3.20 +0.51 2.84 £0.32 0.81 £0.16 2.84 +0.63 2.60 £0.33
1 35.810 48.036 38.069 25.015 48.482
P 1A <0.001 <0.001 <0.001 <0.001 <0.001

%4 DDX24 TRIP12 mRNA FEik7E HCC B3 ARG IR/ BRASRAE vh 22 5 e A

(xxs)

Tab.4 Comparison of differences in DDX24 and TRIP12 mRNA expression among different clinical/pathological features in HCC patients

o H 1% DDX24 mRNA RN P TRIP12 mRNA AR P
PE 5 Lz 56 3.28 £0.48 1.768 0.080 2.89+0.32 1.883 0.063
ks 40 3.09 £0.57 2.77 £0.29
A <60 % 36 3.09 +0.50 1.605 0.112 2.82£0.30 0.428 0. 669
=60 ¥ 60 3.27 +0.55 2.85+0.35
IR [ 46 3.26 +0.46 1.129 0.262 2.90 £0.37 1.752 0.083
B 50 3.14 £0.57 2.78 +0.30
AR ok 61 2.78 £0.51 10.348  <0.001 2.24 £0.27 25.661  <0.001
K51k 35 3.94 £0.56 3.88 £0.35
Jiges fre K A% <5 cm 64 3.13 £0.58 1.748 0.084 2.81 +0.28 1.496 0.138
=5 cm 32 3.34 +0.50 2.91 £0.36
CNLC 4331 I# 42 2.08 +0.44 18.474  <0.001 1.48 £0.25 36.396  <0.001
~ T3 54 4.07 +0.58 3.90 £0.37

ARETHIEMA (ng/L) <400 59 3.14 +£0.57 1.393 0.167 2.80 £0.24 1.797 0.075
>400 37 3.30 +0.51 2.91 £0.36

QK= H 33 3.62+0.53 6.302  <0.001 3.45+0.38 14.928  <0.001
¥ 63 2.98 +0.44 2.52+0.23
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B2 DDX24 TRIP12 mRNA FKikXf HCC M A A7 U I
Fig.2 The impact of DDX24 and TRIP12 mRNA expression on

the survival prognosis of HCC patients

RS ZHE Cox 1T HCC B HAFTIUR B I K R
Tab.5 Multivariate Cox analysis of factors influencing the survival

prognosis of HCC patients

A % B1H SEf Waldf4 P8 HRIH 95% CI

CNLC 4341 0.477 0.161 8.778
AR EE 0.570 0.182 9.089
[IK=EE) 0.381 0.151 6.366
DDX24 mRNA 0.620 0.171 13.146
TRIPI2 mRNA 0.574 0.169 11.536

<0.001 1.611 1.175~2.209
<0.001 1.768 1.238 ~2.526
<0.001 1.464 1.089 ~1.968
<0.001 1.859 1.330~2.599
<0.001 1.775 1.275~2.473
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BB B smx AT 7 IR YT I 25 | 5 S0 i
BEEE MBI E G G AN A T e, (0 e fes
ki

TRIP12 FEH A T 2 S 4 Ak q36. 3, HA HECT
S, S 5 FEEBE AW, S 52 £
SEPEIKEE 7 A FE 168 SR8 TR Y By R e T
PR ILER UK A, 76 240 LS5 35 DNA 54518 52 S b9
SRHEE R R R EAERY ) B R P, TRIP12
FEVRIE TR B A I L9 | e e R A v 24 2k
Fhin , HBEN 5 ADP A% 3k 7R i, M PS3 15
Sl e AR AR P T ARERSE R HCC R
AU TRIP12 235 1M, X -5 BEAE o 4 38 i 9 4 i
W TRIP12 AT 2 SR —50" R TRIP12 7] g
5 HCC Mg & 4= %, HCC H TRIP12 BRIk |
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W5 AESRES RNA %F TRIP12 mRNA AO%E 5% 5 KR
SHA K, BRI circEPB4112 REAE R 4
T34 5 TRIPI2 BY RRM1 Z5M95R45 -4, 30 TRIP12
(R PEFNFE35 | T TRIP12 REA 52 BmEIE 45 4
F1 1 23z B4R, bR 8] It B 0 T 2
(I, M R bR B B-cad B9 IL, fE32E EMT
(% A J g 55 &0 AR B SE , HCC J3 4 2
TRIP12 5 EMT #8454 3¢, [FAF 5 CNLC 4381 4L
JE R A RILA 6, 260 TRIP12 ] BE238 i i SR 40
Ml EMT, 2 i HCC Bt Ji& . 43 Hr AL, TRIP12 1
ik b BE % 42 IR 4 i I pl4ARF Y& 1 RE
fift, LJE EMT #2565 5N F ZEBL/2 JE R 33k, 40
JHL AR A 0] 3 AR AE | AR P 1 3t 2 Al s sl g 1 3
m, B ZZE MR A FELE T A0 e
HkEE TRIP12 B3t 2R RE A S 418 A H 3L L L i
2 232 ZAk R E zeste J& PRI -l A [R] Y8 3 A1
12 BRI BTG , P EUR 40 EMT K A= 2B 567 1) &
APY ARBFSE T TRIP12 mRNA 56 HCC 3%
PEEZE , AV R, SR AT 5 3 1 A A
2243 S BELI o AR T MCL-1 85 11 e 91428 T s 40
H TRIP12 Y3 3k RB % 42 i MCL-1 2 1 /9 2 1 R
fife AR I 20 0T S5 A2 B 2 Y A I AE T HR BT RE T Y
TE R, T ARG TRIP12 7T LA 336 54 Jo 40 i 0 ALy 7 T 24, 2
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