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= BESEM: MBEERE HIV-1 Tat HEAEFE 2 (TIP30) 75 AL R0 b 47 7e 36 25 F I8 5l ok
HEHBENARBUSHIC, R, EAFMNRERE (1CC) Pk LT TIP30 RIS . AN B 1E 7T
TIP30 7 P EAE P v A e 3 R R 3 3
Fik: AR ERI 51X 1CC AL 555 A 81 TIP30 33k, 4 Hr 1CC A4 TIP30 %Kik
1ICC BHIGARHEFERE R, LS ICC BERAERR, BRELRRNKER . HRIE 7B A
TIP30-shRNA %% 44 5 1CC 40 i (1CC-9810, SSP-25 fil HuH-28 ) 3o I )N fE S 1928 1k, 2o B 08 14
TargetScan Fl miRDB Fi Il 7] fE#L 1] TIP30 B9 3'UTR 89 miRNA, F qRT-PCR #E— LI UE I 45 5
R GRS R ER, TIP30 78 ICC HEUh RN TE S22, I IREUE o Brées, TIP30 %
EEHMEEHEBY B A (P=0.008) ; AT oR, TIP30 &R KB H WS FE L EFARI RS
T TIP30 MRk B # (P=0.041 2) , i B K &R AL T TIP30 LRk W R (P=0.037 4)
TIP30-shRNA #3445 59 1CC 40 (1CC-9810, SSP-25 Hl HuH-28 ) 1 i i 4 7% % 44 LL B 1k ok B 20 1]
AN (¥ P<0.001) o Ko R 45 B B oR, miR-124-3p Al GEIR 454 TIP30 i 3'UTR. qRT-PCR
PR R BoN, 1CC A8 miR-124-3p (AR5 & B 8 5 T8 254140 (P<0.001 ) 5 7F miR-124-3p %%
LIS Y 1CC 2400t (9810, SSP-25 Al HuH-28 ) 1 TIP30 MY IA(R T MIPEXT f2H (34 P<0.05) .
£51%: TIP30 7E 1CC W RIBAKFE T, H5 ICCREFARA L, HLHIFTHES 1CC T miR-124-3p
SR TR e . ARFFELE AT 45 1CC &R ML B 21 #1636 97 B F 78 4R A28 2R 35
KA JEAE R s A4S, AP TIP30; Wi
FESES: R735.8
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Abstract Background and Aims: The tumor suppressor gene HIV-1 Tat interactive protein 2 (TIP30) is down-regulated

or absent in many human tumors, and is related to the poor prognosis of patients. However, there is no report
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about TIP30 in intrahepatic cholangiocarcinoma (ICC). Therefore, this study was performed to investigate the
expression of TIP30 in ICC and its clinical significance.

Methods: The TIP30 expressions in 51 paired specimens of ICC tissue and tumor adjacent tissue were detected
by immunohistochemical staining. The relations of TIP30 expression in ICC tissues with the clinicopathologic
teatures as well as the overall survival rate and cumulative recurrence rate of ICC patients were analyzed. The
change in colony-forming ability in ICC cells (ICC-9810, SSP-25 and HuH-28) after transfection with TIP30-
shRNA were determined by soft agar colony formation assay. The potential miRNAs targeting the 3’UTR of
TIP30 were predicted using TargetScan and miRDB databases, and then the results were further verified by gRT-PCR.
Results: The results of immunohistochemical staining demonstrated that the expression level of TIP30 in
ICC tissue was lower than that in adjacent tissue. The results of clinical data analysis indicated that the TIP30
expression was significantly associated with lymph node metastasis (P=0.008). The survival analysis showed that
the S-year overall survival rate was significantly higher (P=0.041 2), while the cumulative recurrence rate was
significantly lower (P=0.037 4) in patients with high TIP30 expression than those in patients with low TIP30
expression. The number of colony-forming units in ICC cells (ICC-9810, SSP-25 and HuH-28) transfected
with TIP30-shRNA were significantly increased over the negative controls (all P<0.001). The results of database
prediction suggested that miR-124-3p could recognize and bind to the 3' UTR of TIP30. The results of gRT-PCR
verification revealed that the relative content of miR-124-3p in ICC tissue was significantly higher than that in
adjacent tissue (P<0.001); the expressions of TIP30 in ICC cells (9810, SSP-25 and HuH-28) transfected with
miR-124-3p were lower than those in their negative controls (all P<0.05).

Conclusion: The TIP30 expression is down-regulated in ICC, and is closely related to the poor prognosis of ICC
patients. The mechanism may be associated with the regulation mediated by miR-124-3p. The results of this study
may provide information and basis for future studies on the pathogenesis and molecular target therapy of ICC.
Bile Duct Neoplasms; Bile Ducts, Intrahepatic; TIP30; Prognosis

CLC number: R735.8

JF IR 45 g (intrahepatic cholangiocarc-
inoma, I1CC) BTN %0 VI Nrya4E I
B AR, 2 5 I PR S M R i 10%~15 %
R TR . B R REET S Bar
ICCHIRYT FZARM T ARUIER, (5 75 BB
VAT N, FBORGERFMER RS, &
HSEAAERAN 15%~20%"7, B, #FIEICC
R OR BRI SCHLE B L E R,

M R HIV-1 TatA HAEHIE 12 (HIV-1 Tat
interactive protein 2, TIP30 ) 21 A FHRNAZ
SRR AR K IR0 ST, H SRR I Sk
RGBT S . 45 5 il
958 5 2 PO g AT OGP, (HAETC b ok DL B
il . BEAEWFSE R WITIP30KE K 19 45 HI 52 i /NRNA
(microRNA, miRNA) RYJHT, 4 4 3 JJL4h
Mo A miR-10b Al FTIP30 K kKT M, I
)& Bl 2 B8 75 B ( protein kinase B, Akt)
15 5 AR A s Ouyang B ML IRE T
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miR-10b A] 4 il TIP3 05 [N 3 ik I i 2 B2 A KA
F (epidermal growth factor, EGF ) Flfk kA&
A+ B (transforming growth factor B, TGF-B )
(18 VE JTI R 8 5im IR I 98 240 ML A 422 28 . AR B9 B AE R
RTIP3OTEICCH R IK S AR KR R B 3L, TR
FEICCH T REFETIP30 K A K MmiRNA, h
ICCHYZ W . IR TT SIS VAL S A5 1 JEL i

1 #MREFE

1.1 ERERA

AT BE20134F1 H —20144E12 H W6 F A4
BB 5 1B TCCH 25 i 98 4 21 M dsa 55 4 40 (R o sk
2 cm) o JTIWCHE B4 TR AT H 57 R 0 I IR
B RE ;. ARFTARAT BT 55 A C PR IR YT s AT
FAUIBR, HUIZ YT, LmBHi2 NICC; A
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R AE B2 5k, fiETCGA (https://
tega-data.nci.nih.gov/tcga ) FMISEER ( https://seer.
BERHBYLC CHR 1, S B3k L v il PR Bl s 5 A i 2k sl
N4 E >80 wi<18% | friltfbyr . & I3F Hifth
g B AR E S BV R R, A4 B, H
HS3EIAT A PE T RUIBR . BT A B A TS
I3 o
1.2 FE6#

ANICC% (1CC-9810., SSP-25fHuH-28)
W E o R 2R B AR . AT ATIP30HT
Wiy Ade s RIRAYHEAREGRAA . FHR
Bobiikm A de s m R R A RA A
ALK FI AT P EEHEAA . KR
A8 R B335 ( Dulbecco's Modified Eagle's
medium, DMEM ) . a4 M . 0% 58 57
G TFEEThermo Fisher Scientific H .
Lipofectamine2000 ., TRIzoll Mg H 3¢ [
Invitrogen/z}ﬁjo
1.3 B ALEN

WA ZEE . Wl YA JEITREd
b o f e 4 Ak 52 56 20 R 4 AR Ul B A5 D BR
1o A8 AR Fe7CHE A2 h, & —H X
LA RS B S oK . PR AEE 7k R F AT
MEh v A BB R, AR HE I A
0T 751 BEL BT P U P ok ATk S M W R SR 28 o
Vi (phosphate buffer saline, PBS) JHE¥E3 .
39 4 LW B M1 e T I — B R TR
(1:100) , 4 CHEERA, B3R, 37 CHF
ZH01 h, PBSIEUE3R . TESEBOR R Y
R 4 B 1 20 43 B R e R A S, AR
AL ( Xpi) R pfURBMEH M A 5
R, LR S50 <10% 0, 10%~30% 248 i Yt
R, 30%~60%40HIG 6 H2, >60% 41 e o
3 R A TR Y A5, RN Y s AR
HHRHO, WEERL, FHA N2, KR RN3, K
FT A 1CCHLRRA AL Vo3 m AR 53 A i Ak 21 AR 3
W, W B <30 MRERBH, >3 hERIkAH.,
1.4 HpatEFR RS

AICCHifs (1CC-9810, SSP-25F1HuH-28 ) T
F10%/NE I . 100 IU/mLE®H X . 100 pg/mL
R R M DMEMET FR W, 37 €. 5%C0, % (F
AR SR . BONBUE R B4 (1CC-9810.
SSP-25HfIHuH-28 ) 23 Bl F0 F o5 fLbl b, 15 3%
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EA AL G R L 280% A |-, *E%Lipofectamine
200015 B 4543 9155 YL TIP30-sh RN A Sz [ 1 X} &
miR-124-3p B9 K P XT BB P51 . 55974 h)g
Wit 5E A RE IR, ARLR B FR48 hA SR L5080 .
1.5 FIRRERPEF A K0

B $ 4 KW TIP30-shRNAFE 4t 5 (9 1C C 240 Y
(1CC-9810, SSP-25FIHuH-28 ) Fz H: B %F B £
AR, LIRAL10°A 0 Fh 2 U2 50.3% . IK)E
F0.6%B R g b, B TF37 C. 5%C0,1
B prh i ge2m, WESHME, TRHETW
55, GBI A, SRR TR R = T R o
B AR ) X 100%
1.6 A= TIP30 &iZHI miRNA Tl

M EEZAYE ST (NCBL) ¥ 1%
K ZB ANETIP30M Gene IDN “105537 . 7E
miRBD %R JE (http://www.mirdb.org ) g, ik
ERZREA N “Search by gene target’ , LN
TIP30/Gene 1D, 153 BIM K KL R . fEEnsembl
755098 1 ( http://feb2014.archive.ensembl.org/
index.html) #, ZiRZTIP30 Ensembl 1D N
“ENSG00000109854” , TETargetScan (http://
www.targetscan.org ) FUH %E H F| FHiZ Ensembl ID
KRB Z A RA, mB R AAAREN—1, 15
R R EE A . M 0B A T 2 R, B
L, P HArmiRNA,
1.7 qRT-PCR #&l

fii I TR 1zo LIz 57 DA A5 A 28 2R 35 5% 1 48 Jd o
PR RNA i FH 390 5 S5 3 50) & M40 ) 32 e B
BT DNAG BUA R A W 4 ) 4715, TIP30 &
HNZ M B -actin, miR-124-3p X H N ZIRU6AYIE
[a] Az w1 51 P AR P NC B3 K 3CJ%E A Primer Premier
5.0 A 4Tt . TIP30BI¥MES], Em: 5'-
GTG TTG GGT TCT GTT GCC-3', JZIi: 5'-TCA
TAG TTG AGT TCC CTT CG-3'; HZ M B -actin
SIMIFES, IEM: 5'-GAT TGC CTC AGG ACA
TTT CTG-3', fli: 5'-GAT TGC TCA GGA CAT
TTC TG-3'. miR-124-3p5| ¥ ¥4, 1EM: 5'-CGT
AAG GCA CGC GGT GAA-3', JZli: 5'-AGT GCA
GGG TCC GAG GTA TT-3'; WZMU65|WIF5I,
ET: 5'-GTA GAT ACT GCA CTA CG-3', JZ [ :
5'-ACT GCA TGA CGT ACC TGA GC-3'. ¥
2 A ACT yib g kit
1.8 SGitF4abE

K GE it 5 SPSS 20,0317 G820 #r, 52
W BPE LB+ AR iEZE (K xs) Ron, Gilab
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K FH Mt ~7 oG 56 %o 41 1) HEAT He A s T EORORER T x
Koo BB B R B E &R R H Kaplan-
Meiers3 . P<0.05 R ESH G123 X

2.1 TIP30 7£ ICC FAfE=H AR RIE

M AL ZE R o, TIP30ME [ R XL T 41
L5515 40 B . TIP3 02R [ 78 i 4 200 5 98 5 4 41
IR #KIK, X SE A4, TIP307EICCHLE!

i”" ; LTl
] i o >t B ey
«EAEN 3 " % ¢
i A T T )
- % e o SN A

@1 B AL TIP30 BFiE ( x400)

Immunohistochemical staining for the expression of TIP30 (><400)

Figure 1

FIRFEML (K1) o [EF, MRIESIXTICCH L R X
N7 9o 55 2H G0 A i 2 Ak & SRR A Y SRR R R B T
XMREER (K2) .
2.2 TIP30 Rixt5 ICC BEIGKRRESHHKX R
S AT IR BES 1 BITCC R I R i B2 4,
KIMTIPIOMWM KL G B H M LGB AL
(P=0.008) , MH5EHEMEN (P=0.543) | 4
% (P=0.351). TNM4r# (P=0.513) . s fbFE
JE (P=0.221) . Mg/ (P=0.061) . ME%CH
(P=0.112) . CA19-97K*F (P=0.306) X (F£1) .

J'_’:j“éH//\, J‘_’:QH//\

A: Ad]acent tissue; B: Cancer tissue
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Adjacent

Tumor

1.0 35 6.0
2 TIP30 % ICC BRKRBFARAPRIEAE (A8: RELF; KE: RETH)
Figure 2 Heat map of TIP30 expression in ICC tissues and adjacent tissues (red: up-regulated expression; green: down-regulated
expression)

£ 1 TIPSO KRIESICC 2EIGKRFESHMNXR [0 (%) ]

Table 1 Relations of TIP30 expression with clinicopathologic variables of ICC patients [n (%)]

ik TIP30 ik TIP30
28 ) T wEzx mEz T 2H () Rk mEE T
el JisEE RN Cem )
3 30 20 (66.7) 10 (333)  0.543 <5 40 31 (77.5) 9(225) 0.061
i 21 16 (76.2) 5(23.8) =5 11 5(455) 6 (545)
iy (%) e % H (1)
<55 21 13 (61.9) 8 (39.1) 0.351 <2 33 26 (78.8) 7 (21.2) 0.112
= 55 30 23 (76.7) 7 (233) =2 18 10 (55.6) 8 (44.4)
TNM 43 Nty
I~1 37 25 (67.6) 12(324) 0513 TG 16 7 (43.8) 9 (56.2) 0.008
111 14 11 (78.6) 3(21.4) H 35 29 (82.9) 6 (17.1)
fivfea oA A CA19-9 (U/L)
I~11 30 19 (63.3) 11 (36.7) 0.221 <37 26 16 (61.5) 10 (38.5) 0.22
-1V 21 17 (81.0) 4 (19.0) = 37 25 20 (80.0) 5 (20.0)
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2.3 TIP30 Rix5 ICC 2EFEHXER

HRAE B 1 BE U5 BE ok i R B R ORI R A
fi#%Kaplan-MeierfliZk . 258 WIoRTEATIRIAME TR
TRIT BT 1040 B b, TIP30m Rk 48 54 Rt

—1— TIP30 KK AL ( n=69 )
—— TIP30 £k ( n=76 )
P=0.0412

3 Kaplan-Meier #4317

Figure 3 Kaplan-Meier curves analysis

2.4 TIP30 3t ICC 4B 58 /Y 240
STEGAE R EN], SRAMEXT B4 (NC) AMHE,
M TIP30-shRNA# YL ICCH il (1CC-9810 .

BAPE X HR 4 shTIP30

SSP-25 1CC-9810

HuH-28

BRFMFTIPIOML KR EHE (P=0.037 4) ;
YE T AFTIP3OK M 1 145 BI1CCHEE T, TIP30E
TR R H S B AR S TTIP30MR R A48
# (P=0.0412) (K3) .

—L— TIP30 Ik R4 ( n=48 )
—— TIP30 & iR ( n=56 )
P=0.0374

A BRI B: RRERRINL

A: Overall survival curves; B: Cumulative relapse curves

SSP-25FIHuH-28 ) JE jl i 8 75 K0 i w38 (3%
P<0.001) ([E4) , FWITIP30ZHE ik EAKTER S AT
{2 HETC C 2 At 14 51

B4 HIRRESEREM A LM

Figure 4  Soft agar colony formation assay

2.5 i@ TIP30 B miRNA Fiil

R HE TargetScan . miRDBEUHE FE 1 Tl 45 544
Vennl&l, WIEHE BN AT RE IR #E TIP303R 1A 7K -
ImiRNASA 104, 334>, B 2545 HimiR-
124-3p AFETIPI0M FIA AT REtERKR (KI5) .
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2.6 miR-124-3p X} TIP30 RixR B A=

iz HlqRT-PCRAG I FBE S 1 XF1C C2H 2L F i
FHA T miR-124-3p & &, 45 R P/ miR-
124-3p AL T X & & & THRSHS
(P<0.001) (KE6) . fEmiR-124-3pfEYLyICC
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UL & (9810, SSP-25F1HuH-28 ) HTIP30M
KK AR T 45 A R BT BRZH (4 P<0.05)
(7)o B HERTCCHTIP30R) ik K F Al fig %
miR-124-3pAY 7 m) P84 .

miRDB

TargetScan

{5' ..GUGUAAGUAAACAUUGUGCCUUU...TIP30 3'UTR

3 CCGUAAGUGGCGCACGGAAU  hsa-miR-124-3p
E 5 i TIP30 B miRNA BT 5 43 47
Figure 5 Prediction and analysis of the miRNAs regulating
TIP30

Bl 6 miR-124-3p £ ICC fEZ AL HHRIE
Figure 6 The expressions of miR-124-3p in ICC tissue and

tumor-adjacent tissue

B 7 %3 miR-124-3p J5 ICC 4R TIP30 HyFix
Figure 7 Expression of TIP30 in ICC cells transfected with miR-
124-3p
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3 i #

[CCRESHEAR I R AR G MR 22—, FAR
VIR & ka7 i, (B TR T2 W 5%
s oE B TV S 0N, HA 10%~15% M B EEA T
A3y, B aE D) 2SR 2 W & U
W6 A5 I K R A R R R YT T B

TIP30KE P& — R AN B 3L, 2+ A
FKEISRAREEE (11pl5.1) , @if644h
BF, 52420 F IR R I T B AE 4L, H
AL S iV T Tad 8 135 Ak DX 8 i o 25 [A] A
S AT AT BREAEAF SN, TIP304 AL
MEZAFEAT Jrm . (1) @il Bl pS3FEH KA
Ok L fie 962 240 B B 30 G 30 e SR A L A D
Jifr 2 4 A U (2) 5 S B IRk L AN R 2 36 PR A O
FT-IEPER T (Bel-2 associated death promoter,
Bad ) FIPAT-¥E SN T ps3 KL HRBIE TG 1L, S5
) S5 3 i H G 2R 1 45 DR R A N AIME 5 s
A E R 4 B gR T2 U5 (3) AE AT 4N R R R R
EH (osteopontin, OPN ) %6 EAEIRE, 0] i
BN B AN AR K R R e R B A R 2B I A
AP BeAh, S S5DNA#GIE R S5
Je 40 0 AR A O R R AR, R A
TIP3034 G B 5] HoAth 25 9 & A5 B 1 Y

TIP307E Z F i g of 47 76 36 35 T I sl i 2k
HHS5EE WS A R B, B %
PLTIP3OTE IEH 45 5 W Fi 20 4 38 W1 1o v T 45
B B S 45 B 4120, ELAE R [R] H 2K A
P g eh B S5 B R AR LA B R, R
AR, TIP30M AW Z FEAL . LigE"%
PETIP30 1Y 3ok 2 35 BE % 1 il J5% JDE 98 200 M i 3 58 . 1
¥ . R T, AN N TIP30SK
5T AT RE O B e UG AR R, 5 U R R
K XS PO R — T A A 2 Bl iR A Mata >
Mrigsn, 78 HA B4 SR A 7R EE T,
TIP30M) R IE S EWILE R AR ZFLE R
FAASENE, INNTIP30R & £ 155 MR o s 1
TF A

AW G AL R BLTIP30TEICCH Y
TRRESALL, ZREASITFEYX, JEA
X5 TIP30TE A AR Z Fl b g8 v i 22 38 175 ol — 3K .
SEMITIP30M ik K P 51CCH 3 I R L 2
M Z&, RMTIP3OM ML LS 5N . FH .
TNMA] . e fe o Ihom R/, B s E |
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CA19-9/KF T K (P>0.05) , SHEMEERA
K (P=0.008) , MiMEHEHERICCEENEEIT
K, XBEWITIP3OAY K IA 2 5 xF 8 & W5 77 A4 5
M o F FUS 43 B v, AR 58 R AR S e AT dE 48 T
7 e iR O T 8 B 43 R 5T R A A i
5 R TIP30MMRER A 5 B E HARM SAE AR I
W B KRR A

A% B 5% 3 1 R 3 AR v R B R SE 56 W0 2P R0
T TIP30XT1CCAH M A Wy 2447 R W 52 ) o 38 2 K
TIP30-shRNAFZ YL 2| IE# A= K BY1CC (1CC-9810.,
SSP-25F1HuH-28 ) A F& b, B 5 XF B4 41 il
AHEG, S50 2H & TCC AN M 58 100 48 v B0 B0t B
HE AN ( BT A P<0.001) , XEWTIP30FK L
R A TE A S0 ] 412 32 TC.C 200 f 1 5

miRNAZE— 2 17~25 0 5L 20 A% iy B0 B
RNAGHT, J7Z A TAYERN, 8k 5 4h
B % JE ) 5 m RN A R 55 M 245 4 of B fife ik B s o
THBE, S5 RS GE . 5k LT 5
YR T AR A B miR-124-3p7E
Z P R v YT AR o 7E T AR
miR-124-3p/KF540 kD RN E & AKUR Y &
(prolin-rich Akt substrate of 40 kD, PRAS40)
BB R ALK 20 C, miR-124-3pBi k5]
HEATPRAS40E R IAA B TPRAS40M 1 B 5 2 1k
AP I K& A2 AATFREY, miR-124-3p7E
P 5 S bR 200 B e b ml DU (] 3 iR B R R R A2
(high mobility group protein A2, HMGA2) LA
03] PR 4 B A G L R RETY, miR-124-
3p AT LAFE 1] p 6 2410 il i £ Jie S5k 988 (1 0 e Y, AR 9T
FIH A AS 7 T miR-124-3p Al REJETIP30RY I
Wi N, R qRT-PCRAI 7518 1CCH
59 55 2 b miR-124-3p IR A 6 3k 5 45 R 3
HImiR-124-3p e A1 81 B R IR BE 55 4 210 i
FHE (P<0.001) ;5 [, SEAMXT AL, &
miR-124-3p5L P& ML = f, TIP30RYFRAH T
P o WFFEHERIICC R TIP30MFE A T T fE S5 miR-
124-3p A3 X, EAP TG 38 o i — 25 3 il wl ok 3% 56 40
MEFk T miR-124-3p R A JG KM TIP30AY AR L, fifi4h
WH SR,

25 Lk, TIP30OZEICCAZU T RA FHA S
BN RS A OC, % n] g8 F1CCHY 5 1T
i I R R 2 iR B LB L . LAk, TIP307EICC
H ) F 35 T REZ miR-124-3p W IE+, (HA )54
E— 25T .
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