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[HE] HH KT CMTM6 AR AREREBIR(ICOBRLEBG Y0, ik BIRBEHEMN
KA F AR R 6 89440 B F A A i % B 45 M (CMTM6) & B # ICC RBE %8 #2 (RBE-CMTMG6-KD) & 48
B 3+ B8 4m B (RBE-Con) , % Bt % % 2 % PCR(qPCR) & Western blot % %1 £ RNA & & & & @ ¥ iE 7 # 29 o
CMTM6 # & ik K P, F A 5 B R Transwell ,CCK-8 & X]JE 52 35 5 A 4 | 7 F+ 48 fe £ K o & & 20 J6 75 76 K
D, AP tm B AR AR ROR T R B R AR M 35 A5 WL CMTMG6 sF v £ K RSB Ao %wh, R R ABALFHR
Bl A ICC ARG R PRFULARR SHRE ICC AL T CMTM6 8 £ ik 3% &, 5 54 CMTM6 R B & ik
BEICC B4 WG, 858  Western blot £ % 2 7 ,RBE-CMTM6-KD  CMTMS6,Snail & & & & K F 1% F
RBE-Con, B-catenin % ik K F & F RBE-Con(P<(0.05), qPCR % % 2 & ,RBE-CMTM6-KD ¥ CMTM6 mR-
NA &£ K F4&F RBE-Con(P<C0.05), %5 RBE-Con 4:,24.48 h RBE-CMTMG6-KD 1 ft. 5 & & &4k, 3% 54
A AEEE B A KB (P <<0.05), RBEEKD-CMTMS6 #5 # 654 & & T R % & % K % 1& F RBE-Con
[(26.4+0.7)mg vs. (173.9£12.8)mg], £ F A %t ¥ &L (P<<0.05), % 11.14.17.20 X, RBE-CMTM6-
KD # 3 85 4% P 58 4k 42 s T RBE-Con(P<C0. 05), % 7.14 X .RBE-KD-CMTM6 # & 4 4% R 3¢ 44 45 7% 69
A% 8 A% F RBE-Con(P<<0.05), CMTM6 B FEFEEHARFILFRAR, £ ICCAREEZKFEFNL
BTRFEFREEAR, AEKSHICCARFTRARTFSZTHIMLICCALR, 5 CMTMS6 1k &k & F ik,
CMTM6 H A& &HF OSHE%H42(P<<0.05) ., &Hit mHFHE LT CMTM6 k) ICC a e st A ,CMTMS6 4
Rt ICC A K H3RBLEB4 N, CMTM6 HREKES ICCFiE R fitak,
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Effect of CMTMG6 gene on invasion and metastasis of

intrahepatic cholangiocarcinoma”
LIU Chengxiang sDONG Yan ,LIANG Houjie"
(Department of Oncology ,The First Affiliated Hospital of Army Medical
University ,Chongqging 400038,China)

[Abstract] Objective To investigate the effect of CMTMS6 gene on invasion and metastasis of intrahe-
patic cholangiocarcinoma (ICC). Methods ICC RBE cells (RBE-CMTM6-KD) and corresponding control cells
(RBE-Con) were constructed by lentivirus transfection to knock down the chemokine-like miracle transmem-
brane domain (CMTMG6) gene containing family member 6. Real-time fluorescence quantitative PCR (qPCR)
and Western blot were used to detect the expression of CMTMS6 at the RNA and protein levels in both groups.
The growth curves and cell survival status of RBE-CMTMG6-KD and RBE-Con were detected by plate cloning,
Transwell, CCK-8 and scratch tests. The effect of CMTM6 on tumor growth and metastasis was verified by
subcutaneous tumor formation and tail vein simulated lung metastasis experiments in nude mice with RBE-
CMTM6-KD and RBE-Con. The expression intensity of CMTMS6 in human ICC tissue microarray and ICC tis-
sues with different degrees of differentiation was detected by immunohistochemistry. The prognosis of patients

with ICC with different expression intensities of CMTMG6 was analyzed. Results The Western blot showed that
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the expression of CMTMS6 and Snail protein in RBE-CMTM6-KD cells was significantly lower than that in
RBE-Con cells (P <C0. 05). The expression of f-catenin protein in RBE-CMTMG6-KD cells was significantly
higher than that in RBE-Con cells (P <C0. 05). qPCR results showed that the mRNA expression level of
CMTM6 in RBE-CMTM6-KD was lower than that in RBE-Con (P<C0. 05). Compared with RBE-Con, the sur-
vival rate of RBE-CMTMG6-KD cells at 24 and 48h was lower,and the proliferation ability,invasion and migra-
tion ability were weakened (P <C0. 05). The final mass of subcutaneous tumor formation in nude mice con-
structed with RBE-KD-CMTM6 was lower than that of RBE-Con [ (26.4=40. 7)mg vs. (173.9+12.8)mg],
and the difference was statistically significant (P <C0. 05). On days 11,14,17 and 20, the tumor volume of
nude mice constructed by RBE-CMTM6-KD was smaller than that of RBE-Con (P<C0. 05). On days 7 and 14,
the metastasis ability of lung metastases in nude mice constructed by RBE-KD-CMTM6 was lower than that
of RBE-Con (P <C0. 05). CMTMS6 was almost not expressed in para-cancerous normal bile duct tissues,and the
expression level in ICC tissues was significantly higher than that in para-cancerous normal bile duct tissues,
and the expression level in poorly differentiated ICC tissues was higher than that in highly differentiated ICC
tissues. Compared with patients with low CMTMS6 expression, patients with high CMTMG6 expression had sig-
nificantly shorter OS (P<C0. 05). Conclusion The ICC cell model with CMTMG6 knockdown was successfully
established. CMTMS6 can promote the growth, invasion and metastasis of ICC cells, the expression of high

CMTMS6 expression was negatively correlated with the prognosis of ICC.

[ Key words]
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family member 6;tumor invasiveness;tumor metastasis; prognosis

JT N BH4E 4 B9 98 (intrahepatic cholangiocarcino-
ma, ICC) & — il M 8 e 1y b SR IR 1 g . BoA
7 BT ) SRR ZB Y L TCC A R UL Y R R T
JUFE A R L A A T AR A bR R 2 3% B
& ARTORS R AR 7 M R A0 N B 48 AR e R 0 8
ICC Y A0 R A8 A BRIE N A W I 3 % 10 4B /Y
AR KR 4. 4% . 1CC 3192 Wr B IR i) % 37
BT TR BE 5 EELFRLY N 302 HZ W b i
B ) BB T LR IR YT B BR TR AR L5
AR RN 5. 700 . B 1CC B AR AP R 10 G5
PR 2 I R & B 2 78 1 01, B R &8 80T b e B8 85
LR ICC i 5 25 5y X kg e A 20
PR IR A B 58 52 ) ICC 2 2R M I &R,
ICC Ayl AR TN Bz 36 7 B2 A4 0 JEL B8 ARy 1o o 2 24
T DRI — O R,

TRIE R G 6 B AL P A A ol B I 4 A I8
(chemokine-like marvel transmembrane domain con-
taining family member 6, CMTMS6) = 5 %t [K 1) 38 W
AL 4 RO & Y . CMTM6 16 A [7) fif g 24 vh
VEUA IS AR TR FEVF 22 988 0 Hh id a1 755 i g A B v
F18 ik 96 200 1D B 2 200 D T i R RO B b R AR L A
R ot AR P BB T-Be K 1 (programmed cell death 1
ligand 1, PD-L1) ffy J 5 2 SC #E 4 I, A BF 5% 1
/8- CMTM6 il PD-L1 JE 33K 5 45 B i v 1 BR s 4
PEWR BRI B 0 TS A OC i — 2B F o & B LA
RSB A 45 T Je B R BB 4R R Ry M2 B B g
R TR . CMTMG il 3 55 T 20 i 3 b A

YU IR B A T R P B AR Y. AR
A, CMTM6 5 PD-L1 $h 361k 5w %5 3 19 4 1
A M A O AE AR SRR P 14 RT A7 e 4 i T B i O
il JFT 968 40 0 B 284 5 L TR CMITMI6 B 5 3% 308 2 T T
BEEN—AEERE EEED. BRI
CMTMS6 515 A R ARG, PD-L1 [A] B 5 2% 35 ) 9 5
WY IR R CMTMS6 BT H 5
PD-L1 BH W 55 19 B¢ & 18 AT £ /& e 06 07 19 0 24
RIS CMTM6 5 PD-L1 78 Ji I FG B 4 B s o 36
FEA, AT PD-L1 A by 375 8 AR A e 3 fie 100 8L A ) 4
AW CMTM6 #6385 5008 /0 PD-L1 78 1R b Fi i Py 4
A R R S T A R A A A e s e
BEFE AF 5% 32 B R 45 T CMTM6 18 5% Wi 45 & e . B
Joes LI JTE 20 A JEE A IR /0N 20 i i S5 i R 1 B fg
Y B AL FE . 1 826 T CMTM6 Xt 1CC 1 B9 iF
58, B ARG B FEER T CMTMS6 {2t 1CC &
VR HTRE s U R G PRAG YT TCC 42 At 5 i Ay R
B BARE
1 #R5FE
1.1 ##
1.1.1 Zmfe R 5 5%s

shRNA(CMTMS6 KD) 5 75 F1 X%} B8 955 25 1 B
WA MR ECA IR R N TICC #H 8L Fr (155
B, 85 885 HBDIC122SU01-M-033) Il [ | i .45
YR A R A B R (20 HL HETE L6 JE I, 15~17
@) W F H K B 4k IR A R A R F]
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DMEM #5525 0. 25 %0 R 1 . -5E 55 R W
I 8 32 E HyClone 28 7] ; it 24 L35 W B 32 [E Gibco 28
] s Western J TP 2 W 25 1RG0 50 L — 0 =50
RV VBCA R v B I 00 & 45 B i A
M A REYFEARGRA A RN CMTMS6 ., R4t
A B-catenin, B A Snail $L & [ ¥ [ Abcam 2
Al 2% TP R PR P . GAPDH ik K 345k Ak
2 % Y61 (enhanced chemiluminescence, ECL) & &K
W B 3% B Affinity 2 w5 20 A 3 78 8 50 & /36
GeneCopoeia 2y A 3 PCR 5] 4 . RNA #& B0 71 | 39 5%
FIRF £ ¥ 5 PCR SYBRGree 1 [ H A TaKaRa
NN
1.2 F#*

1.2.1 @f3E R R ik

A ICC RBE 4l Jitd # 5 75 T A< Bie Jifr 96 Bk 5 50 =
I DMEM %8 & ¥ R E il f5 & T 37 C,5%
CO, F 2035 3548 vhws B0 3% 5 3000 8 40 i 5 1 %
AR TR0 3K 3 — 52 2% B FL AL F 5 BloA: K A, 7
fb B0 S RBE 400 40 i 1505 2R T 24 FLAR
W (1X10" 4/FL), A 0.5 mL DMEM 58 4= 5 3¢
FEHE IR 24 h S HE R A A PR R R A R
T Yu A A I CMTM6 3 [H 9 RBE 41 g (RBE-
CMTM6-KD) , [A] it & 57 RBE 4i g (19 %5 F8 41 Jifd (RBE-
Con) . 4R 2L 15 3% 48 h J5 TH AL A% AR, 4k 22 55 77 4h g , 1
WA 5 3% U 10 7 % 240 i, A7 0% 1) 40 M S 0 T B AR AR,
T CCK-8 %l , Western blot %5 M 5 i 2¢ 6 & &
PCR ( real-time PCR,
qPCR) %5 JF 82525 .

1.2.2 Western blot %M & & £ &

FH & A7 86 B0 500 A Western & TP 24 I 4
SR BOAL T3 B4 K W RBE-CMTM6-KD K& RBE-
Con WFh 40 5 25 1, oK L 843 24 /# 30 min;4 C B
L> 30 min, 13 000 r/min, #%#% FiF R EH EP &,
Fie BCA il & Ut AL 3R 0 SR W . 30 pg &
F A W R Uk S B S 4 C IR0 F
CMTMBG6 ,B-catenin, Snail (¥J3% 1 : 1 000 B &) H i
NFESE M —$1 & GAPDH ik (1 2 5 000) 3%, K H
ZHUE CEHiR.1 10 000), ECL Bio-Rad B4 %
4 3% ,Image ] & GraphPad Prism7. 0 8} & &
it o,

1.2.3 &% PCR 45 #

FE i PCR 20 M7 2k H TRIzol 371 £ . 43 51 $2 B Ak
T x4 K 3189 RBE-CMTM6-KD & RBE-Con it
RNA 0 43 606 B TR I S RNA VR, 2039 4%
SEAR AT B cDNA, 1 J5 b ALK I I b B 45 4 4 i
CMTM6 #ikKF-,

1.2.4 CCK-8 &% & o 5 &

fluorescence quantitative

¢ AE % 202359 A% 524% 18

43 AL F 3% B0 KA RBE-CMTM6-KD &
RBE-Con, 4% 5 000 >/ 4L . REFh 40 fd % ¥ 3 N AL %
FlT 96 FLAR Hr K 20 A B T 0 AR b 8 R W RE S Ak 2k
FIEAE 5% 48 h, i 547 CCK-8 &, fin A CCK-
SUMFAE h k2257 2 b, i B FR [ AE 450 nm &bk
1 S BE (A D {E , GraphPad Prism7. 0 # {473 ¥rit &
2 AN AR R
1.2.5 ABMRALERFELE LR

A3 W Ak X BUE KA RBE-CMTM6-KD K&
RBE-Con 4% 5 000 P EFF 6 fLAR N, BEL 45 % 2 4>
AL, 37 °C.5% CO, M PR 14 d. & 3 Kk
7 1 R L 5 S0 00 ¢ 240 i A= 1 B2 L3k A% L & 5 AL
Hro 0y 1H K5 5% 52 5 T % B2 22 vb 3 % W (phosphate
buffer saline, PBS)¥ 3 #& , I A& & 4% 2 B P W
IR 15 min, PBS ¥k 3 &, i 5 45 5 4 YL WOH TR YL
8 25 min, PBS ¥k 3 i , & i KT 5 F0 88 115 4 B 4
EEH .

1.2.6 Z2EIHEH

53 3 AL TR B K B RBE-CMTM6-KD f&
RBE-Con IR 1H 1k . & 0 JF F DMEM (A % 178
AN I R ZE 5X10° 4 /mL), [ 24 £L
MR ZEFLH A 600 pL ) DMEM #5325 (% 20 %
2R MLYE ) » Transwell /NEHITA 100 pL 4 2
WHLEESR 24 h, 4% Z R E HLE E 45w
et IR 21830 1 )2 R0 R 0 40 i S 40 RO A
1.2.7 XREH

TE 6 FLAR T R B 2k (FH maker B E B R KD,
M5 43 00 4 4k 7% #4119 RBE-CMTMG6-KD &
RBE-Con JH 4k . B 0> (B THE K 4 i 5X10° A4~/
L RPN 3 AN FLFAE T 6 FLAR A R R
FRR it . URCH 20 M 0 BE 5 AR Sk 1 T T S G
LA, A2t AR PR S, 00 T 012,24 h
i,

1.2.8 ARG

10 H#E R4 P4l ¥ RBE-CMTM6-KD K&
RBE-Con 7 40 g ] PBS &, T # 5l 19 47 K 4
NFE A7 988 40 i B R i G (R HURE 1< 10° A 4l i T
SFED 5 SO 0 e e A T . R Y 3 AN R
EAR I A A AT R AR BV = n/6 X KB
(mm) X 55 & (mm) X & & (mm) ], I KA b (A
IR E] 2 000 mm® [ AL FERR B, Ak 390 B 98 1 L 40 1R
PR i 0 £ 96 AR /NI e %

1.2.9 MAMES LR

10 HAE R P4, ¥ BE-CMTM6-KD & RBE-
Con PIFNAA L (3 X 10° ) 43 HIHR T 300 L. PBS
3 Ao 2 DK R R A LS R I ST AR LA P 0 A R
AR T H0 W0 R S 5 e R ) A R B (a3 S 5 T
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14 RIEATIEARAAL) L 5 Ab JEAR B L i 350 540
1.2.10 SEamis e

LU R CE T 60 CHEM (b 8 h) . % AL 3R
AT KA 3% i RAL R B AL 2 R 2R i
JFAE S M B, —$E 4 C B CMTM6 & TAEW
JE .1+ 100) 5% 5B 2k 4, MR 408 B 928 41 234k 2 1 50) & 150 )
P8 L P B BT A G 28 SRS K RCT L
e e AR A

2 M A B8 4 SR 24 A 56 3 B0 b o S A 3 R 57
P R % 38 R 6 G 0 28 R AT ) E O E D L
JH JES b A e U A PH 2 2 SR At i 6% I R R A
WO SRR LA B SRR A A . Yt
SREETH A R BR A R A G HMEE A
It 3.2.1.0 43 5 BH P 40 B 4% L 49103 J3 A o . 40
PR AE B A (L BHMED g B0 E 43 H<<5%.0 435
5% ~<<26%,1 48:26%~<51%,2 43351 %~75%,
38755 .4 4y . Yt BEAS o 5 BH M A0 M e
oM, 0~T7 S HE REAMEL, >7 2 HE R

HHMmEIL,
1.2.11 CMTM6 & ik £ ICC & # P 4 TRE 547

il 155 Bl ICC 2 28 Fr s 2R T 9 10 5 & 3 2>
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5 AR TCC HZUbRA o 14 i X 4k CMTM6 ) J%
SRIE >N CMTMG6 & £k 24 (n =89) Fl CMTM6 ik
ikl (n =66), FlH Kaplan-Meier ¥ % 95 20 o 17
H AT L R A log-rank #6556 L %8 0 4H 8L A 77 Cover-
all survival, OS) 1 #. ,
1.3 %#itxan

K GraphPad Prism7. 0 #4347 5088 43 1 . 31
YR DL 2 s RIR L IWRCOR A ¢ K5 sl 0y 22 43 7, DA
P<0.05 HEFAGI¥#REL.

2 &% R
2.1 RBE-CMTMS6-KD & RBE-Con # & ¢4 2 5 Fa

Western blot % 3 i /R, RBE-CMTMS6-KD
CMTMG6 , Snail # H 3 i5 7K Vit T RBE-Con, -cate-
nin £ A 7KFE 5 T RBE-Con(P <C0. 05), qPCR %%
R, RBE-CMTM6-KD H CMTM6 mRNA % ik 7k
SEAR T RBE-Con(P<20. 05), WK 1,

2.2 mlafE KA REEIB LR

5 RBE-Con % ,24.48 h RBE-CMTMG6-KD 4f
JRLAF 0 23 AR, 3G A RE ) R 2R AT B R I 5 (P <
0.05), WK 2,

. P L 100 150
RBE-Con RBE-CMTM6-KD -I;]- B REE-Con 5
cwruc [ 20 % 10° &) I RO GG 0SB 409
. R 60 3
o E———— - F : o
Snai | [ e ] 29X10° T 50 = .
GAPDH sex100 Mg RBE-Con RBE-CHTM&—KD
A B CMTM6 B —catenin Snai | C

A:Western blot 63l 3 il 4 a2 11 89 235 175 50 5 B WAl 240 i 28 11 3R 38 /K F L C: P A 41 L CMTM6 mRNA kK- [ #:*: P<<0. 05, 5
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2.3 HAmEMEGRAE T RBEADZESEAD
1e%:3

RBE-CMTM6-KD #4) & i) # Bz T W08 i) e &
KT RBE-Con[(26.44+0. 7)mg vs. (173.9+
12.8)mgl. ZH A G L (P<<0.05), % 11,
14.17.,20 K ,RBE-CMTMG6-KD #4 2t [t # K83 14 F1
/NF RBE-Con (P << 0. 05), % 7,14 K, RBE-KD-
CMTM6 #4 (1) # Bl 350 %% 4% 98 1 % #% A 1 I8
RBE-Con(P<20.05), LI 3,
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2.4 AICCHZA CMTMG6 8 & ik

CMTM6 #8355 1 & A U L AR RGK L T
12 1CC LH b Ry R IAIK V-8 T 55 B W HAE 12, B
4346 ICC 2 rh () 3k K8 T 404k ICC 441,
LA 4,
2.5 FF CMTM6 4k ik 3% & 4
5

5 CMTM6 K F B4 i, CMTMS6 5 % ik 4l
OS s} 8] B f 47 46 (P <<0. 05) , WLIEL 5.,

ICC B & & 4 &

250+
200+
1504
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BB B2 (mg)

50+

RBE-Con RBE-CMTM6-KD

RBE—Con

A TR BR R B 0  E) B R AR A 5 BB b R R B2 v 4 R STk LR C . W SO R B 20 8 Y B R A R B I ] S AR B RS L (& s o =
55 D s Pl IR 4 SR 38 2 A AR v 3o o 3 MR ARG DN 5 714 KA AE R AL 3" : P<C0. 05,55 RBE-Con L4,
3 FWHHERMENRBRE THEBEREIREBEILER

oy &
R
(F

AT S LU IE B A IR s B 3k TCC A2 Co AR Ak 1CC S 2L 6 2F W BUBE R IP AR e 8 R IR, A 1443 1 X0=0(41) . B34 2X2=14

(43, C 184 3X3=9(4) .

4 CMTM6 EEEZSHAFASUEE ICCAATHRIEIBR(ERARALFERE,200X)
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A AR ICC B E M OS fhZ 413 B: CMTMS6 @& IR AL OS #5347 .

B 5

3 9 it
AT 5 R FH 18 05 7 e Y 7 i R @ CMTM6 @ fiX
) RBE 40 s ¥k (RBE-CMTMG6-KD) J % B 41 il
(RBE-Con) , Western blot & qPCR ZZ 5 E 32 T 40 iy
R i 2y [R) B, X I PR 9o 461 32E AT Bl U5 . T
Bl A  TC IR A A7 B2 R IR A5 BE R KA o
A5 B AR OS BT AH X 58 % A Bif 177 40080
AR R B R, FEHM MR, 5 RBE-Con Lt

¥ RBE-CMTM6-KD A= 3 B i Bk g )1 R E T H
RE 1 55 (P <C0. 05); TE B W) R N 52 38, 5 RBE-
Con H# . RBE-CMTMG6-KD 1) £ 1 I %% 7% G J1
B 98 55 (P <<0. 05) , BEAh, A 1CC 44 % sis 41 414k
Sy SRR BT 45 AR R L CMTM6 i 36 18 K 42
LR IR OS BB 4558 (P <<0. 05), XUEZERE
BEAESC T CMTMS6 1E 20 %5 H Ath 98 R b 1) B 52 25 2R —
e, fH CMTM6 %F T 1CC 12 225 8 ft 1 i1 B AR /E
FHBLH A A BT . A OCHF R W], CMTMS6 i 5
NRP1 AHE.AE A2 i 101 e 5 R 40 it 95 40 Ff 33 5 A 42
& CMTMG 3 it 5 41 9% 40 i P A9 Vimentin 41 5
YEHIFFa5E Vimentin RAE VTR F 2B A I 52 41 -
[f4] 78 Bt % 4k (epithelial-mesenchymal transition,
EMT)Y, 7E At Z2Fh b3 ) F 5% ob 3 0 o o 21 41
Kogs 55 AL 2V AR W A 8BS 4y A 45 SR R CMTM6
5 PD-L1 276 i L 2658 0 &, 4l M S 928 26 't B
CMTMS6 5 PD-L1 7 Jih 53 40 B (%) 22 A 355 47 46 72 07 .
I P8 40 80 bR AR #E B 1 e mRNAJZ i 0E 52 T
CMTM6 5 PD-L1 kA >, [ At PD-
L1 3 22 35 01 o 3 400 B Ak A e b s RS, 5 A8 R
JR B, ARG R EH NN TE 1CC T,
CMTM6 f] figiili i 5 PD-L1 By 3335, gF — 4 B A% i
SE8 A0 Lt G B R B Y RO M, AT AR fiE ICC
k&,

B CMTM6 RIZBEH ICC BEBAIEFESH

Zi BTk, ik CMTM6 W] @ 4 iF 1CC 19 %
R A, CMTMS6 il fgilid 5 PD-L1 g 3E3% 3k
VE FHREAR T 1 Jea 200 X 4 2 SRR 35 19 52 1oz 2 o DA T
PR ICC # e, o T % W AR BRI L 38 20 LI E R T
JEBAIE , A KK T A5 UE CMTMS6 7 1CC 5 i %
RS AV AT 5 5 S5 PD-L1 BB, LI 7E A %
AU HEAl i — 23248 1 CMTMS6 7 1CC i {EH Y
I3 FHLH] L ICC I R IR I7 B2 BT LB
5% 3k
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