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Expression of FIG-ROS fusion gene in intrahepatic
cholangiocarcinoma and its significance
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Abstract Objective: To investigate the expression of FIG-ROS fusion gene in intrahepatic cholangiocarcinoma (ICC) cells
and the effects of its intervention on biological behavior of ICC cells.
Methods: ROS protein expression in 4 different specimens of ICC tissue and 3 types of ICC cell line (HUCCT],
REB and QBC939) was determined by Western blot analysis; the ROS positive cell line was selected for use
and after transfection with a series of plasmids containing different sequences of ROS-shRNAs or FIG-shRNAs
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respectively, the protein expressions of ROS and FIG in the cells were measured by Western blot analysis. The
sequences of ROS-shRNA and FIG-shRNA with highest inhibitory effect on ROS and FIG expression were

chosen, which were alone or in combination transfected into the above cells, and after that, the cell proliferation,

Results: Two specimens of ICC tissue and one ICC cell line (HUCCT1) showed positive ROS expression.
Transfection of ROS1-6290 shRNA and FIG-363 shRNA had the most remarkable inhibitory effect on ROS
and FIG expression, respectively. Compared with the HUCCT1 cells without any transfection, lone FIG-
363 shRNA transfection had no obvious effect on proliferation, apoptosis or cell cycle phase (all P>0.05), but
significantly reduced the colony formation of the cells (P<0.05); either ROS1-6290 shRNA transfection alone
or in combination with FIG-363 shRNA showed significant effects of suppression of proliferation, induction of

apoptosis and cell cycle arrest and inhibition of colony formation, and these effects were more remarkable in cells

Conclusion: Some kinds of ICC have FIG-ROS fusion gene expression, and the combined inhibition of the two

200 HEERSFRE

apoptosis, cell cycle and colony formation were observed.

with combined transfection (all P<0.05).

genes may probably provide a hopeful targeted treatment approach for these ICC.
Key words Bile Duct Neoplasms; Bile Ducts, Intrahepatic; Proto-Oncogenes; Oncogene Fusion

CLC number: R735.8
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ROSTHER 248" Jf 25U H — B8 R OS 1 34 /i it
HEMA, BIEKRERMEEROS (FIG-ROS) |
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EZR-ROS1. LRIG3-ROS1. SDC4-ROS1. TPM3-
ROS1', FIG-ROSTE A K 5t 40 ff 788 v i Se 2 3,
EFEICCH W & B T FIG-ROSIITELE, fEICC
(S AR FIG-ROSHE [ C B8 A — Fibt Ji
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(anaplastic lymphoma kinase, ALK ) 5ROSH
AR EENM: . HATFDA IE e JE 47 1300 ve B 34 2
CALKIPHI5R) ) 3697 ROSYR sl 1 Jili 6 19 A 2501 0F
F¢ (V1) o Ak, ROSH BUMICCIAYT #0744
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1.1 AAERPKE

Wt ORI S E R R W,
40y A SURE A F b R R A I AE = R B A 5E A R AR
W, e S5BELEMERER, A8 AER
HIRCH R ST BIAE VA T R AE
1.2 HRE#R R 40 BEiE 5

ANICCHTERHUCCT1, RBCHIQBCO39 M 3£
EATCCARIIAE, 4ifI7E37 C, 5%CO, % 10%)H
A= 1L A DMEM 5% 5%
1.3 RUMESHE

pGPU6/GFP/Neo-ROS1-homo-6191, pGPU6/
GFP/Neo-ROS1-homo-6290., pGPU6/GFP/Neo-
ROS1-homo-6443, pGPU6/GFP/Neo-ROS1-
homo-6976. pGPU6/GFP/Neo-FIG-homo-363 .
pGPU6/GFP/Neo-FIG-homo-475., pGPU6/GFP/
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Neo-FIG-homo-504. pGPU6/GFP/Neo-FIG-
homo-675H i+ 35 i 25 28 m) A4 o JF FH R
pGPU6/GFP/Neo-shNCAE Jy FIPEXT B, B FlishRNA
(R0 7 30 DL G 1. 3 4 R 3 3 A T 2000 (B Ay
B AT R Y AHUCCT IR, BEJS 55 3%
72 hIFHEAT AR L5

# 1 shRNA#EF7]

Table 1 The target sequences of stRNAs
HFFS

5'-GTT CTC CGA ACG TGT CAC GT-3'
5'-GAG GAG ACC TTC TTA CTT AT-3'
5'-GCT AGA AAT TGC CTT GTT TCC-3'
5'-GCC AGT TGC TTT AAT GGA AAC-3'
5'-GCA CAT CTG ATG AGC AAA TTT-3'
5'-GCC CAG TCT GTG TCT CAA ATC-3'
5'-GCT CCT GCT TTG CAC AGC TTT-3'
5'-CTG GAG AAG GAG TTC GAC AAA-3'
5'-GCT GACTCT GGT ACC ATT AAG-3'

shRNA
FAPEXT I shRNA
ROS1-homo-6290
ROS1-homo-6443
ROS1-homo-6976
ROS1-homo-6191
FIG-homo-504
FIG-homo-475
FIG-homo-363
FIG-homo-675

1.4 A&

1.4.1 Western blot # W 20 21 8% 40 If0 & fi# 7%
RIPA 2w v, H 12% ) SDS-PAGE 43 &, Jf
¥R = PVDF i fLM, 737 CTHEEFEH 5% M
JE W5 TBST Z vhi 35 9% 2 he ARG & A IMA R
L ROS, ¥l FIG, FHi CGAPDH % —$itk ( E£H
Santa Cruz 2vH) ) fEH 2 h, F PBST ¥E¥% 4 ik, %
X 10 min, FEHFEPR, FHORE ZHUAE4CT
VER 27, K PBST % 4 ¥k, HHIK 10 min,

ECL &5 ( 2% [E Pierce Chemical 22 ) T4
22 %96, Image-Pro plus6.0 34 #6504 ¢ 25
L, IR A2 S GAPDH A X % B 1 .
1.4.2 w3 stenl  MTT [k 3 T 3F 4k 240
MO O, TERS YL 72 h 5, HU 100 pL 40 5 %
(1x10° 4 /mL) A 96 fLAF, If4E 37 C,

5%CO, AEEH 3520, 1. 3.5, 7d, fEF%
Y (1) R BEASFLARCP A 0.5 ¢/ MTT 1Y
ST EE Y TG I G R R VR 100 pL B e R AT A A0 M
W, fE37 CHIHEEF R4 h, 50 uL DMSO
EA MTT HRH, 7E=RPA/EH 10 min J5, 121
ELX-800 ELISA reader ( 3£ [F Bio-Tek 2~ H ) 7F
570 nm F . AR EL 3K,

1.4.3 e aenl B 10° 40 T 40 i i T3k
55, F PBSUEM 2 Ik, SRJ5 H & % 500 pl 945
AW, mHAAA S pL Annexin V-FITC F1 5 plL
eI nE (PL) FEERAIR G . 765 T 245
FEE 3R 15 min J5, A0 (3 BD A )
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S3AT A R T O
1.4.4 P B B 1E PBS Y ik BSE 56 Jor 75 1Y
10° 4L, IF7E 70% M LB 25, JF7E 1 000 r/min
IREEH B L 5 min, BHJG7E PBS HEEd, FRRE
L5 ming BEANE HE R 2 300 L Bk P e 25 5
e IR R 3R 30 ming R S 40 M A AT A AT o
AREEEL 3K,
1.45 £HTWRER ELENAT, ¥EH 2004
IR 4 mL SR FRBINA Z EHAE N 60 mm 1L
b, HE 37 C, 5%CO, SRR 14 d, LB L2
WHW, FPBSMUEW 3K, RIGH 4% £ R
B E 5 15 min, JFH GIMSA (Jb R KK ERHEH
FRZSH] ) A5 20 min, 76865 ( H A Nikon 24 F] )
TR, AL EL 3R,
1.5 ZitFE L E

STH AP IR Ar i (xxes) Fon, H
SPSS 13.03F 17854l 70t . FH 5 DR 3R 0 22 43 A SO
K2R U7 26 53 T 7 5 43 W B8 25 7%, P<0.053K 7R 2
SHEABGIFE L,

2.1 ROS 7t ICC 4R % HUCCT1 4apa R pRMER A

HEH Western blotf M ROSE I #E4 1 1CC
WA A RIFICCHM A (HUCCTL, REB .
QBC939 ) MRk, ROSEHEHFE2ANTICCH LI K
HUCCT14ifft R 2 BB %5, M AEREBAF
QBCO39iE RP AL (K1) o #MEHUCCTIZ
il 3= F IR k525 .

ROS

1 2 3 4 5 6 7

GAPDH

1 Western blot #ill ROS B %%i%X  1: HUCCTI 41
Jfi; 2: REB4Hiffl; 3: QBC939 4iffl; 4-7: 4 {3 AN[H]
ICC 404
Figure 1 Western blot analysis for ROS protein expression
1: HUCCT]1 cells; 2: REB cells; 3: QBC939 cells;
4-7: 4 different specimens of ICC tissue

2.2 shRNA /1 &H# FIG-ROS EARIE T
Ve S A ROS-shRNA ik 5 FIG-shRNA

Bk A EHUCCT L4000, JH& 0 5¢ 6 &%

1 (GFP) B2 I i N A 355 s, Western
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blotkzMIROS X FIGIE Rk, &R BN,
ROS1-6191 shRNA, ROS1-6290 shRNA (1
P<0.05) , ROS1-6976 shRNAFREME A &k 1% 3 1
ROSTEHUCCT1IH By KL, HPROSI-62901
PHIVE e . SRR M HUCCT L4 LA,
YL T F3KF1G-363 shRNA . FIG-475 shRNA |
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[ 2 Westemn blot # il HUCCT1 48 ff1 4% 3t A5 %& # ROS-shRNA 5 FIG-363 shRNA /51 ROS 5 FIG E A fI & %
IR, 4-6: BAPEXTHR: 7-9: ROS1-6191 shRNA; 10-12: ROS1-6290 shRNA; 13-15: ROS1-6443 shRNA;
72 | X M 4-6:
shRNA; 13-15: FIG-504 shRNA; 16-18: FIG-675shRNA )

EH (1-3; 2

16-18: ROS1-6976 shRNA:) ; B: FIG & [ (1-3:

FIG-504 shRNA K fUHUCCT 1 40} sh A FIGHE
ERBWE T (¥P<0.05) . Ho, FIG-363
shRNAG & mm M m/EN (E2) o oo
JER0OS1-6290 shRNAF K FIFIG-363 shRNA JFi kL

MT F =20,

123456789101112131415161718

wwewew . - o e o (G
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® 0.6

B

Z o4t T
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\&%
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A: ROS

BH P 6k B85 7-9: FIG-363 shRNA; 10-12: FIG-475

Figure 2 Western blot analysis for ROS and FIG expressions in HUCCT1 cells after transfection with different ROS-shRNAs and FIG-363

shRNAs

A: ROS protein (1-3: Blank control; 4-6: Negative control; 7-9: ROS1-6191 shRNA; 10-12: ROS1-6290 shRNA;

13-15: ROS1-6443 shRNA; 16-18: ROS1-6976 shRNA); B: FIG protein (1-3: Blank control; 4-6: Negative control; 7-9: FIG-363
shRNA; 10-12: FIG-475 shRNA; 13-15: FIG-504 shRNA; 16-18: FIG-675 shRNA)

2.3 shRNA #+ &# FIG-ROS TiFxf HUCCT1

4 B 1 3E 19 32 M

HaEAXMNMBALKE, LMERFIGC-363
shRNA TR X HUCCT 140 it 43 55 I WA & 30 i £
(P>0.05) ; PAMFEYLROS1-6290 shRNA 5L
KA Y R0OS1-6290 shRNA K. 5FI1G-363
shRNA B B8 W] W 0 I HU CCT 148 Jifd (% 3 48
HHEA 5 g il /E BE o B 2 (34P<0.05)
B PE X B2 5 2 1 B4 R) 25 5% T 40 0 22 T &
(P>0.05) ,

O MR i E H B FAEPH

0.9 -
0.8
0.7
0.6

E 05

& 04r 25 ANHIR
0.3 el Ebapit

B ROS1-6290
= FIG-363
0.1 ROS+FIC
0.0 1 1 1 1 1
0 1 3 5 7 (d)

B3 ZHRERYIEEA

Figure 3 Cell proliferation determination
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2.4 shRNA 7" &8 FIG-ROS Tif3f HUCCTH1
4 B A T B9 %
B FIGER A F X HUCCT 1 40 8 # 1 IF
BAEMEAEN, 52 AxBA K 2ER Ls %
B (P>0.05) ; shRNAAFAHROSKROS+FIG

FKETFTTEHW BELHUCCTIHAMM ML, 5
HMROS-6290 shRNAKL Y4l Ho s, ik e ol i)
HUCCT14 i T e Bl s, 2R ¥ A S E
X (¥JP<0.05) 5 BAPEX; R4 5 25 1 6k B 4 [a) 22
SEGIFE XL (P>0.05) (K4) .

B4 gRE TR
Figure 4 Cell apoptosis assay

2.5 shRNA /&8 FIG-ROS Tiixt HUCCT1
4 Bt FE) HA 33t 72 B9 %2
HaEPax ALK, pPM%EREFIG-363
shRNA TR X HUCCT 14 A A4 20 it J& 393 TG B 55 52 i
(P>0.05) ; BpHEYLR0OS1-6290 shRNA i kr of
HEEYLROS1-6290 shRNA R 5FIG-363 shRNA
KA HUCCTIZ0 M Go/G W el W i s, H
Jo BEAE N A W (¥P<0.05) , FAEX A S
25 6 BE AL 4 i R W Ay A S e 22 % (P>0.05)
(Es5) .
2.6 shRNA /A &8 FIG-ROS Ti%t HUCCT1
4 B 55 % T2 X B 22 i
B 31 X R A, 4% T Y 20 A i 4 V% T2 108
Y > (¥P<0.05) , MHUCCT 140 /Y 4

23 PN

BT R ROS1-6290

TEIE B 5 F RO 58 FE R A . ROS shRNA+FIG
shRNA>ROS shRNA>FIG shRNA (&El6) .

[ sub G/G, B Gy, s W G/M

E 5 ARG
Figure 5 Cell cycle analysis

B 6 SKEMMER

Figure 6 Colony formation assay
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