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Expression and clinical significance of TRIM44 and MMP?9 in intrahepatic cholangiocarcinoma
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[ Abstract | Objective: To investigate the expression and clinical significance of TRIM44 and MMPY in intrahepatic
cholangiocarcinoma (ICC). Methods: The expression of TRIM44 and MMP9 in 87 ICC patients were analyzed by
immunohistochemistry. And the clinical significance of TRIM44 and MMP9 were investigated by Kaplan-Meier and Cox
regression models, Results; The expressions of TRIM44 and MMP9 were upregulated in tumor tissues of ICC. TRIM44 was
positively associated with MMP9 expression in ICC (P<C0. 001). TRIM44 expression was significantly correlated with the
lymph node metastasis (P=0. 014), and MMP9 was significantly correlated with the tumor size, AFP concentration, and
lymph node metastasis (P<C0. 05). Simultaneous overexpression of TRIM44 and MMP9 suggested poor prognosis of 1CC
patients. Conclusions: TRIM44 and MMP9 are overexpressed in ICC and are closely related to each other. The high
expressiones of both suggest poor prognosis of ICC patients.

[Key Words | TRIM44; MMP9; ICC; prognosis

AT H 48 95 (intrahepatic cholangiocarcinomas,
1CO) J&— k2 T N A b B 240 Je %) Jofreg , 7 it & e
JHEIE e 2 s 3 HE 42 58 =1 ARk, FRIE ICC
RIRFBAETHE . T 1CC iR R ., (2 % hE
J158 » HLBZ A 200 H 012 Wb 2590 . B L0 TR
HPHAMIR YT RORAT IR, 8 i A AR A S R S B )
MR R, HIL 3T ICC B & K fE

[WimBEH] 2018-06-22 [(#ZZHH] 2018-07-17

143 FBL S 0 28T 1 G883 5 X T ICC g ia
7 I e A R S

TRIM44 & Triple motif (TRIM) =& FEH
TG Z— R G G548 25 5 DI Re AN ], 2
FE N E3 R EER . TRIM K R gy
AR Ak A ML T8 A G e S5 . BFSE R
TRIMA4 FE s mr g B R e a8

& LIava "7~ =L 014-WSW-076). Supported by “Six Talents Summit” Project of Jiangsu Province (2014-WSW-076).
[E€mB] IHENKAAEHE T H(2014-WSW-076). S d by “Six Tal S it” Proj f Ji Provi (2014-WSW-076)

[EEZ®EN] & %01, Email: pr84439246@163. com

* W E1E#H (Corresponding author). Tel: 0514-87373385; E-mail: drbaidousheng@163. com



574 Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 4

G REESY: 201848 H #5258 55 4 1]

S R s HLR I R AR (ER
ICC ik R R 3 AN

LG 2 i 9 (MMP9) J2 1 T 4 Ji 25 A
R 22— SUBR A W B B, K 22 B e S T0 i
PERIRTIAR SR B FEA RS MR FT RS S A B A, I
VER] R VAL VR R A 2 5% 24
LR aRIG A LA B ST 2R E )
FHSE LG RAE AR . FERPIRE H  MMIP9 [ fige 3k
SN A A IV L LV R SR 8 1 B3 S S0
20 S B R R 2 oo A {2 28 e R OR L
eSS RUBRIRE o] fE A UG Fe AR . FRATTAY AT
W5 & B TRIMA4 mal it ERKL/2 {5 5@ e it
ICC iz 7854, I ERK1/2 {5578 MMP9 &
SEa Iy O (B N v I A N B 1V
TRIM44 Fi1 MMP9 7& 1ICC H il & 3k e HAH 61, 5t
SIRTHEAE TCC B FlfE H i AR X

1 ZREFE

L1 AZkRREEHTH 2002~2009 45 H K
%Mﬂ‘}%ﬂhm{%f&%qﬁiﬁﬂﬁ 87 1 1CC i35 g B 55
BANEAVIT ., A BT T8 F AR
@]Fﬁ,ﬂff‘ﬁmﬂﬁﬁﬁﬁf]ﬁfi S S AEREVT TR RE. AT
FENAT T B R B B BR 2 e B b 4
WM. A B BRI &
L2 SBEALLFEENTEG LA 87 HIHE
14 IR 005 P el TSR A YR BBGES | 60°C
MRS 1 h, —FOREEE 2 Yk, AR 10 min, 4350
95%.85% .75 Y0 oK SRR K AL - 25 B 5 min, 88
Jei Fl PBS W3k Y1 F-ifn 3% AL S E 30 min;
ZIER B & i 1 EDTA (pH=38. 0) [l ¥t J5i s
S 20 min, SRI5 520 IR ZF 1T A & H (BSA)
04 1 ha 43 B in—3t TRIM44 (Proteintech, 11511
1-AP,1 : 400) , MMP9 ( Abcam, ab76003,1 : 2 000),
ACIER 12 hs 56 2 Rk L —$Or i s i H =9t
FHRMFE 1 h. DAB B kR BRI AL G
ATE KL AR RN TR ARG YeA% 1 min, 1205002 L1
g3 SO s B Ja JoK SEER K RS W XA, o
PR Hr 4 IR . TRIMA4 AT MMP9 BH: 504 1
SRR,
1.3 %itsam@ R SPSS 21. 0 Fh i, 4 %
BHH 5 K555, Kaplan-Meier 353 87 4= £7 1 £ 516
ZHZHZ 40T R ] Cox XU [ D45 750 , 6 36 7K o
(a)>H 0.05,

2 & X

2.1 ICC AF 9 % % & 4122 TRIM44,. MMP9 & &

ey kxR TRIMA4 B EERE T4

i (E 1A) . TRIMA4 76 ICC iR v 32 3k 7K O 4 98

L4 AU 2 (P<<0. 05), H TRIMA44 74l 2 3
PR B AR MMIPY 25 [ 3 %2 383K T 40 i i, 7%

[ B Ak (B 1B) A 2L B T 55 414

(P<<0.05), HfEAR A S h ik 22 50 8,

414

IEH A TRIM 445 47k TRIMA4E KTk
&
<
> ﬂ /\ A
o
F.
<w
R 2
= ¥ B A
FEA1Z
IE# AR MMP ik MMPYIL £ ik
AT
N
&
=
= /:1\
/ fAE2 .ui [
o) P i
1< WY b ‘,'/t' N __, a0 Ty ;._
= TR !,Ji | p R
00 R0 Nk F PR
. i vt"".yl';.sat‘ SRR B ! B

B 1 ICC BJE3=4A41 TRIM44 MMP9 & (i Ri%
A: TRIM44 7£ 1CC 4 ) £ 3k ; B: MMPY 7£ ICC 4 4111y
Zéik. Original magnification: X 40 (JRIE) ., X 200G )

2.2 ICC 4247 TRIM44 MMP9 % & % ik 6548 %
M ZER(E 2)EH . ICC 44 TRIM44 . MMP9 &
M35k 18 8 5 0 s 87 M) i % ICC 4 4

TRIM44 \MMP9 & H £ AW FH r@%xmaaéu =
0.412 6,P<C0.001),

15000

10 000

MMPOA A 4 ik

5000

0

5000 10 000
TRIM44HH X} KTk 15
B2 ICC A7 TRIM44 MMP9 E B RiARIHEX 4



hEERES: 201848 H  H525% 5 4 1

Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 4

575

2.3 ICC 1% TRIM44 MMPY & &G £ it 5 B %
G £ F R ER. TRIMA4 Fik 51 1CC

H(n=36) AR WAL T TRIMA4 R3RK B #H
(n=5D, 8 kK HN & TALRE 4 (B 3A.3B, P=
0.017.P=0. 001), 5pt[ElEt, MMP9 3Rk & 1
H (n=40) EAF A AR, & A5 B 5y (J&] 3C. 3D, P<<
0.001), ¥ W~ 45 45 & I 43 B (|8l 3E, 3F, P <<
0.00D) B FE 4R 341,565 1 Wi B Y E Rk dl

100 1001
< 8ot < 80
5 60r 60
i 2
3 40F my 40
m 20f S T 20F
. s . . ' A
0 20 40 60 80 100 .
AR ¢

100
S 8or
5 60r
Jd
3 40F
s
pic| 201

; ; ; ; C
0 20 40 60 80 100 0
ARG o]

100 100
S8 < 80
3 60 3 60
L &

;: 40 ;3— 40
m 20 3 20
0 : : : T 0
20 40 60 80
ARSI 2/ F

(n=19), 55 2 LA PIE HRFKIEH (n=30) . FlR Ny
53l (n=38), Z5F BN E I B L K
HERE T HARBIZH (P<<0. 001) , T4 3 ZHAI4E 1
HZEZEF TG EL(P=0.099, #RITE
BT WA BRI R AR A M E kR AT
AP (P<C0. 001) , 15 25 Fe ik 4110 5 % 8%
%3 W E(P=0.026),

—— TRIMA445 47k
I (_,J_.I‘ —— TRIM44{E & ik
: : ; . B
20 40 60 80 100
AR it a] #/ H
——~MMP9 ik
—— MMPYIL % ik
; ; ; ; ,D
20 40 60 80 100
A it e ¢/
—— P AR IA
—— A
= P HBLRIA
20 40 60 80 100
AJG I a) o H

B3 ICC4AHAZL TRIM44 MMPI EARIZS BETEHMBEXMED T
A TRIM44 %3k 5 ICC B BAEFRMLR R IEIHBEDG 2 (P=0.017);B: TRIM44 £k 5 ICC BERFEANER . HEEL
HEFER LZFHP=0.001);C: MMP9 & FiE 1 B FH R EL(P<<0. 001);D: MMPY & #ik B # 5 AR W 5 (P<<0. 001 ; E: i E ¥ FHE

2.4 TRIM44 MMP-9 % ik 5 ICC % % s Jk 7% 22
BEAaR A 25 (R 1D ERB TRIMA £ik
F R Sk A5 B UIA O (P=0. 014) , MMP9 1y
F5ik 5 Mg K/ (P =0. 007), AFP /K (P =
0. 02) L& PIFHIC (P=0.012),

2.5 ICCE&ZEME®mBAZam HRGE2E
BH . iR R/ N (AR <5 em ws = 5 cm) . P 4~ 4%k

(AN s 245 GRS EE R (TC vs B) R (TG vs
)RR AL (TG os DR 4k (R os 55D
TRIM44 F35 (K 0s 5 JMMP9 3k (K vs &)
FHALEFR (1 2 s 2 400 3 4D Z52m ICC R A
WAEFRME RRNHE, ZHEER SIS R ER
TRIM44 £ 13638 . MMP9 8 [ 53k K& 95 L [F] 3
kg 1CC g Bt B R F MM s % .



576 Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 4

G REESY: 201848 H #5258 55 4 1]

%1 TRIM44 MMP9 EEFx5 ICC &2&

e RIRIE E R B XD
. TRIM44 MMP9
Rk ik P Sk &k PH

1] 0.576 0.273
L2y 17 21 20 18
Pk 19 30 20 29

AF 1Y 0. 132 0.302
>53 % 20 20 16 24
<53 % 16 31 24 23

HBsAg 0.877 0.335
FAPE 22 32 27 27
B 14 19 13 20

CA19-9 0. 199 0. 433
>37 ng/mL 26 30 24 32
<37 ng/mL 10 21 16 1

AFP 0. 1887 0. 0202
=20 ng/mlL 7 4 9 2
<20 ng/mL 29 47 31 45

il NANEERE) 0. 1052 0. 0072
=5 cm 32 37 37 32
<5 cm 4 14 3 15

B I 0. 985 0. 127
B 29 41 35 35
¥ 7 10 5 12

Ty %5 0.267% 1. 0002
A 31 48 36 43
EZN 5 3 4 4

NS A 0.014* 0.012"
4 12 6 13 5
g 45 24 27 42

St 0. 301 0.077
H 3 7 10 5
7 28 44 30 42

RS e 0. 199 0.217
H 10 21 17 14
¥ 26 30 23 33

Jigea 41k 0.163 0. 165
=) 15 29 17 27
1% 21 22 23 20

“Fisher ¥ i 5 % s AFP: H i & [1; HBsAg: & I 2% 1 9L Ji 5

3 &

VAR 1CC (& H Wi TH i iz 5+
PSR L I2 W B E . T RSN RORIE T T BUR
o X ICC (2 W FIG 7 WF 98 — B IR IR B
PG AREFFET TRIMA44 it MMPY 2 (78
ICC Jifg i 2R 16 O, & B TRIMA44 Fil MMP9 7
oo 2L 2 2R R 3 vy T OGS I A g S5 L 2 9 HL
I FEB IEAHOG , E— 2 W oE 25 R B R Wi 3 i R ik
P15 B 0k 45 % B % D) AE ¢, TRIM44
MMP9 [m] i 5 2235 1 B A A7 R R, B AR H
s P L AR B I B A AR, BRE R
REAR, IFH oM M E KR,
TRIM44 1Eh TRIM G5 0 S — iR ik )
2 EZALHE 95 I 2R B A B R BRI AT
7~ TRIMA4 75 g w520 323k 1% &0 . o B ol 3 o
AKT-NF-«B {5 5 i % & ik g & Ak & i,
FAT /Y F B A 5T & B TRIMA4 4 7] L) 52 ﬂﬁl
ERK1/2 fg 5" . 7 AMRATRRE UHRF2
£ 1ICC 3R B E T R % o T B R i 7
1) ICC iZ2Witr i (A A 55 7% 1§ MMP9 FlfipiE 12
ZERERS B, 1 HT A S Ay TRIMA4 F i
IR BB A K, Hi, AW — L0 T
TRIMA44 . MMP9 223k [R5k , 45 5 8 ) TRIMA44
M MMP9 Fik IEAH G, 25378 TRIM44 0] fEF1
MMP9 Kb G E BV R R AR FAULE TRIMA4
TP At F2 K 9 4H ALK P 35 UE MMPY (1) 3235 7K -,
FE FLiE A fe 928 S DT P R A I R 5 LA

CA19-9 2 JE 19-9, * P<C0. 05 YEFXZ.
R2 ICCEE Cox HRAEREERZEAESH
AR AT BHEkR
T BREE ZHEE BEE ZRE

P1{E HR 95%CI P15 P& HR 95 %CI Py

PER (5 vs 20 0.961 NA  0.742 NA
AEPS (<53 % vs =53 &) 0. 452 NA 0. 308 NA
HBsAg(FI#: vs FHHD 0. 740 NA 0. 366 NA
CA19-9(<37 ng/mL vs =37 ng/mL) 0.388 NA 0.314 NA
AFP(<220 ng/mL vs =20 ng/mL) 0. 240 NA 0. 764 NA

g /N E#2<5 em s =5 cm) 0. 025 NS 0. 006 NS
BB vs B) 0. 268 NA 0.139 NA

Iy A EL (BB s 249 0. 007 NS 0. 002 NS

B LR (L os B) 0. 007 NS 0. 001 NS

FERE (G vs ) 0. 031 NS 0. 030 NS
FFRRAL (G vs D 0. 429 NS 0. 652 NA

fiEg Ak I s B 0. 043 NS 0.037 NS
TRIM44 323k (% os &) 0.022  1.898 0.904~3.984 0.09 0.003  2.628 1.227~5.628 0.013
MMP9 ik (K vs &) <0.001  2.855 1.465~5.563 0.002 <0.001  4.460 2.175~9.144 <C0.001
Wi FFEk (40 vs 2 240001 3 4D 0.002  0.717 0.266~1.932 0,510 <C0.001  2.523 1.192~4.421 0.020

AFP. H 65 H;; HBsAg: ZATFEE PR ; CA19-9 82318 19-9;NA :no adapt; NS:no significance



Hh ] I PR 2

2008428 H H25% HFH4

Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 4

577

L5 LR, TRIMA4 Ft MMPY #£ 1CC i )

Fik B BRI 1CC M & s DI G M
HRIEEOUA] R 1CC 4 B % T B PEAG 52 it
2%,

S25 Sk

(1]

[2]

£3]

[4]

(5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

FEIBRATRE e 2 vh [ 73 2 s h AR B 22 22 SR 2 2 BT AR
240, Hepatic Surgery Group. Chinese Society of Surgery.
Chinese Medical Association. JHERIZW 5187 — MR-
FIRT ] IR IRR 2 . 2015.31(1) : 12-16.
RAZUMILAVA N, GORES G ]. Cholangiocarcinomal J].
Lancet, 2014,383(9935):2168-2179.

RIZVI S, KHAN S A, HALLEMEIER C L, et al

Cholangiocarcinoma-evolving  concepts and  therapeutic

strategies| ] ]. Nat Rev Clin Oncol, 2018,15(2):95-111.
HATAKEYAMA S.

roles in

Trends

TRIM family proteins:

autophagy, immunity, and carcinogenesis [ ] ].
Biochem Sci, 2017.42(4):297-311.

REYMOND A, MERONI G, FANTOZZI A, et al. The
tripartite motif family identifies cell compartments[J]. EMBO
J, 2001,20(9):2140-2151.

OZATO K, SHIN D M, CHANG T H, et al. TRIM family
proteins and their emerging roles in innate immunity[J]. Nat
Rev Immunol, 2008,8(11) : 849-860.

XING Y, MENG Q. CHEN X, et al. TRIM44 promotes
proliferation and metastasis in non-small cell lung cancer wia
mTOR signaling pathway [ ] ]. Oncotarget, 2016, 7 (21):
30479-30491.

TAN Y, YAO H, HU J, et al. Knockdown of TRIM44
inhibits the proliferation and invasion in prostate cancer cells
[J]. Oncol Res, 2017,25(8):1253-1259.

ZHOU Z, LIU Y, MA M, et al. Knockdown of TRIM44
inhibits the proliferation and invasion in papillary thyroid
cancer cells through suppressing the Wnt/B-catenin signaling
pathway[ ] ]. Biomed Pharmacother, 2017,96:98-103.

ONG C A, SHANNON N B, ROSSINNES C S, et al
Amplification of TRIM44 . pairing a prognostic target with
potential therapeutic strategy[J]. J Natl Cancer Inst, 2014,
106(5). pii:dju050.
ZHU X, WU Y,

TRIM44 is associated with enhanced cell proliferation,

MIAO X, et al. High expression of

migration, invasion, and resistance to doxorubicin in
hepatocellular carcinoma[ J]. Tumour Biol, 2016, 37 (11):
14615-14628.

ALI F T,ABD EL-AZEEM E M, HAMED M A, et al. Redox
dysregulation, immuno-inflammatory alterations and genetic

BDNF and MMP-9 in
Pathophysiological and phenotypic implications[ J |. Schizophr

variants  of schizophrenia;

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Res, 2017,188:98-109.

KIMY M, KUM]J, SON Y ], et al. Anti-metastatic effect
of cantharidin in A549 human lung cancer cells[J]. Arch
Pharm Res, 2013,36(4):479-484.

GROBLEWSKA M, SIEWKO M, MROCZKO B, et al. The
( MMPs ) and
inhibitors (TIMPs) in the development of esophageal cancer
[J]. Folia Histochem Cytobiol, 2012,50(1):12-19.
MAATTA M. SOINI Y. LIAKKA A. et al. Differential

expression of matrix metalloproteinase (MMP)-2, MMP-9,

role of matrix metalloproteinases their

and membrane type 1-MMP in hepatocellular and pancreatic
implications for tumor progression and
clinical prognosis [ J ]. Clin Cancer Res, 2000, 6 (7):
2726-2734.

PENG R.ZHANG P F.ZHANG C, et al. Elevated TRIM44

adenocarcinoma ;

promotes intrahepatic cholangiocarcinoma progression by
inducing cell EMT wia MAPK signaling [ ] ]. Cancer Med,
2018,7(3):796-808.
ADHIKARY S, KOCIEDA V P, YEN ] H, et al. Signaling
through cannabinoid receptor 2 suppresses murine dendritic
cell migration by inhibiting matrix metalloproteinase 9
expression[ ] |. Blood,2012,120(18);3741-3749.
JIA' Y L,SHI L, ZHOU ] N, et al. Epimorphin promotes
human hepatocellular carcinoma invasion and metastasis
through activation of focal adhesion kinase/extracellular
signal-regulated kinase/matrix metalloproteinase-9 axis[]J ].
Hepatology,2011,54(5):1808-1818.
Wi, ¥ & HBEE, 5 N IRE g b ES 2 E b
HERERG UHRF2 1 3R 35 o R & LT 10 b [ il R B2 2%,
2018,25(1):9-12.
PENG R, HUANG X, ZHANG C, et al. Overexpression of
UHRF?2 in intrahepatic cholangiocarcinoma and its clinical
significance[ J ]. Onco Targets Ther, 2017,10:5863-5872.
JUSAKUL A, CUTCUTACHE I, YONG C H, et al
Whole-genome and epigenomic landscapes of etiologically
distinct subtypes of cholangiocarcinoma [ J]. Cancer Discov,
2017,7(10):1116-1135.
CHAISAINGMONGKOL J, BUDHU A, DANG H, et al.
Common molecular subtypes among Asian hepatocellular
carcinoma and cholangiocarcinoma[ J |. Cancer Cell, 2017,32
(1).57-70.
URANO T, USUI T, TAKEDA S, et al. TRIM44 interacts
with and stabilizes terf, a TRIM ubiquitin E3 ligase[ ] ].
Biochem Biophys Res Commun, 2009,383(2) :263-268.
KAWABATA H, AZUMA K, IKEDA K, et al. TRIM44 is
a poor prognostic factor for breast cancer patients as a
modulator of NF-xB signaling[ ] ]. Int ] Mol Sci,2017,18(9),
pii; E1931.

(A mEE] BIbEH, DHF%E





