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25 0 BRZH (PKM2-NC ) FTIE % B ZH (PKM2) M 1L , 230 20 41 (PKM2-shRNA ) IR RS 258 M A BE 77 01 b 05, 2 A 4t
(P < 0.05), g IS0 PKM2 A0 B & 552020, PKM2 shRNA BEA AUl (XN 40 b PKM2 3 19
o35, PKM2 5B TR TT LI HuCCT-1 . HCCC-9810 AT =28 K45

[X%i7] shRNA T4; PKM2 &K, ¥ hE

[RESHEE] R735.8 [XEftRERA] A [XEHS] 1007-4368(2015)05-615-07
doi: 10.7655/NYDXBNS20150504

Au experimental research on PKM2 gene on migration, invasion and proliferation of
cholangiocarcinoma cell line

Chai Hao, Xiong Xinkui,Sun Daoyi,Shan Wengang,Pu Liyong, Yu Yue,Cheng Feng”

(Liver Transplantation Center ,the First Affiliated Hospital of NJMU , Nanjing 210029, China)

[Abstract] Objective:To investigate the expression level of PKM2 in cholangiocarcinoma(CCA )tissues,then study the effect of
PKM2 down-regulation on migration,invasion and proliferation in cholangiocarcinoma cell lines. Methods:RNA and protein
expressions of PKM2 in CCA tissues and paired adjacent tissues were detected by qRT-PCR and immunohistochemistry. PKM2 was
down-regulated by a lentiviral vector expression system in cholangiocarcinoma cell lines HuCCT-1 and HCCC-9810. qRT-PCR and
Western blot were performed to analyze the mRNA and protein expression of PKM2 in both cell lines. Cell migration, invasion and
proliferation were assessed by wound-healing experiment, matrigel invasion and Cell Counting Kit-8 (CCK-8). Results: The expression
of PKM2 in CCA tissues had a higher level than that in paired adjacent tissues. The mRNA and protein expressions of PKM2 in the
experimental group(PKM2-shRNA )were significantly lower than those in the two control groups, confirmed by qRT-PCR and Westen
blot (P < 0.05). Compared to the empty vector group (PKM2-NC)and the normal control group (PKM2),the cell invasion,migration
and proliferation were significantly decreased in the experimental group (PKM2-shRNA) (P < 0.05). Conclusion: Down-regulation of
PKM2 by PKM2 shRNA can inhibit migration, invasion and proliferation of HuCCT-1 and HCCC-9810 cells.
[Keywords] shRNA interference ; PKM2 gene;biological function
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T8 b 7 B8 RS 245 1 A5 1) 43 AL T e E iR A
FEF T — A7 )12 B 5T 2 U P e 40 e R a2
A AR B A e iL, BP Warburg S AN}
M2— #1284 1 (pyruvate kinase M2, PKM2) 5 &
I AR F14) D BT | R ) P A (P S M it o 2
1) —F o+, FL P an il A 4 4> PK RS . PKL
T JITJE A b 2% 35, PKR 76 21 1fiL 40 i vh 3555
PKM1 7EHLP A 223k, PKM2  (PKM1 1) 59 J2 748
TR FERRRG R A 2255 DI R ity 1) T g
S LR FI M1 G H 2 @ & M R AR e X,
PKM2 W 245 DY AR F1 LT el — R AR R B
4 PKM2 78 i 5 T A AH S D REF 98 B 225
R PKM2 38 5 987 Bel-xL 5% Wi 'S 985 40 At i) 184
B, VR AL AR 28 H3 I BRI T A 1 o 28 5 I 4 e
B3 FE b B[] B % A% (epithelial to mesenchy-
mal transition, EMT) f&—F I {7 #5982 21 fifd AR A5 (8] Jo
TP 200k VR R A0 i B o 8 DA 2 a2 A L R
HRVERE MRS, PRI C A TS
REAE S (R A T o0 (R CV6 S BB IDKIR 28 | W S0 e
O3 AR AL AN B ARG, Sl A B AR
PKM2 7E38 1 9815 B A (EGF) 5200 L J7 [1]
[ AR | AT S el JF 40 M S 19 4= 22 R R (HE
B RFESZT, BESR PKM2 R A2 7 e 4 it 14 18 4 S
AT LA T BEGF R 1 8] JJifs As i [ Rz 1)
Jo e AR 55 IR AE e R AT S 2 DA G, IR PKM2
JE AT IR A M ) B A28 SRS
ARTREOCE R 5 A SIS AR AN R A IR AS R B 554
ZUP RN PKM2 (368255 R FIS Bt e BRI
1B A JHAS 98 41 MY HuCCT-1 HCCC-9810 1 PKM2 1
Tk, HRHXIRLES Transwell 4R 785K
I CCK-8 BEWREE T ¥4 PKM2 JE A (1) &35 % 41 o i
AR YTyl AlR

1 #RFTTE

L1 A

DMEM 1574k A U 6 4 3 (FBS) |7
575 2 (Gibeo A H), £ [H) , TRIzol (Invitrogen 2y F] ,
S, DMSO (LA T A TREA BRA 7] , Tran-
swell /N2 (Millipore 23 H] , 3 [# ) , Matrigel (BD 23
Al R H), 51¥E B ( E ¥ Invitrogen 23 7] ) ,RNA
Wit S & SYBR® Premix Ex Taq™(TaKaRa 2%
ml, B S AR BOAH & BCA il E LR &
(PRI |D) BN PKM2 Z s Ediik /N
HT N\ GAPDH R3¢ [EHTA (Santa Cruz Biotechnology

NGRS DI

293T, HuCCT-1, HCCC-9810 Zffikk iy T4
TR RS i SR s H it
1.2 7%
1.2.1 PKM2 AR FHELTAGHE

H Invitrogen W 35375 PKM2 B9 4 ok 6 A&
J¢ RNA (PKM2-shRNA) F#%1, FFI40F . PKM2-
shRNA Forward:5' -AACGCTGTGGCTCTAGACAC-
TAAACTCGAGTTTAGTGTCTAGAGCCACAGCTTT-
TTC-3' ,Reverse:5' -TCGAGAAAAAGCTGTGGCTC
TAGACACTAAACTCGAGTTTAGTGTCTAGAGCCA -
CAGCGTT-3' ,PKM2-shRNA ( 1 g 5L 4 A= rkl-H
HBRAFG )T rike R pLL3.7(F i RN =
Fizma)  3R1S PLL3.7-PKM2-shRNA Jikl
1.2.2 BAFa LR AR

P23 BN IR ZH JFokL pLL3.7 523640 Bk pLL3.7-
PKM2-shRNA 4351 5 4324 it f. pCMV-8.91 ,pCMV-
VSV-G R M R 45 170 U vk Ik e 2 G 0 7 6. 206 20
Jil 22 293T 40 i1, %5 Y4 )5 48 h Wt PKM2-NC (25 %,
XTHRZH ) \PKM2-shRNA (S2902H ) i3 i . HCIRAS
K41 50%~70%F & B HuCCT-1 HCCC-9810 4
JH, A8 4 FR955 BRI RN polybrene (8 pg/mL),4 h
AMMAE R R TR 24 h JEH, 48 h JE SRR 0 ae
YEHEF  (green fluorescent protein, GFP) ZRikIH M,
#4% HuCCT-1-NC HuCCT-1-PKM2-shRNA .HCCC-
9810-NC .HCCC-9810-PKM2-shRNA 4l .
1.2.3 gRT-PCR

W AR B ot 5 R R 22 55— BT i 5 e R A i s
FARVIGR G , 2RSS IR 98 (%) IR A5 s 20 21 F0
Xof I 9 25 44U AR 40 X TRIzol B4R HR 40 %} H
B . M RR A B HuCCT-1 (IE H X A4 |
HuCCT-1-NC ( 25 #& X%} B 41 ) . HuCCT-1-PKM2-
shRNA (5256540 ) (HCCC-9810( iF # % I 4H ) \HCCC-
9810-NC (23 %} B4 ) \HCCC-9810-PKM2-shRNA
(SZBG A ) 40 M0 Y 5L RNA 3005 5475 ¢<DNA, PKM2
3518 . 5'-ATGTCGAAGCCCCATAGTGAA-3" |
W 51 % .5 -TGGGTGGTGAATCAATGTCCA-3' |
GAPDH I Ji# 5] ¥ .5 -GGAGCGAGATCCCTC-
CAAAAT-3" | T i 51 % .5 -GGCTGTTGTCAT-
ACTTCTCATGG-3', (5|# 1 L Invitrogen 23 H] 65
W ). qRT-PCR . 1 SYBR ® Premix Ex Taq™
(TaKaRa A H], H A% )7 &, 76 ABI PRISM® 7500
RGN A AT, )WAK R : SYBR® Premix Ex
Taq™(TaKaRa 23], HAS) (x2)10 plL Bk 2 uL,
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U145 0.4 wL, KEFEZEIR/K 7.2 pl, Real-time
PCR [ 5544 : 95CHUAEME 5 min, 95CHIANE 30 s,
60°CiE ‘K 30 s,72°C30 s, JEF 40 7K.,
1.2.4 HEMBHFLEE

40 Xof IRAS I8 2 OGS I 9 55 21 2R 48 10% Pk
R R EhARFE S A WA, VD 4 wm AT YD A
T AL I e 0 20 BRAL T . B0 , KAk, 3% 3 A ik
AU N IR AL Fr iR TR S, B
WE A AERE SRS A AL, S bt A\ PKM2 £ 5t
& ACEMME LR, AR b, I A
TEYIBEARC BE R U0 11 R T AR, DAB Y K48
Y WK, B PHERIEE . BRSPS E R
Y2 214k 1R & B U EH 5 (ZSGB-BIO) .
1.2.5 Western blot

FH RIPA ZY# 400, $2ICEERT, BCA & &
T, IMAEA EFEZ RS 100°CHE 5~10 min,
SDS-PAGE #EATHIVK 73 BS 5, R EE kit =
PVDF Jii I, 5% B NE Wik i 3 1 h, WA —¥t
4CHF B o, PBST YRR A Z$19 & 1 h,PB-
ST ¥k 3 WJa , A KISV, B FL UK AR R 4
AT R 40T, L A 3 IR,
1.2.6 #&E 354 Bk ST 4542 & A8 A A

F H] DMEM % Matrigel # B¢ (1:6), MAZ
Transwell /NE, 100 wL/AL (GEAAT),37°C HUE
1 h,Matrigel 785> & )5 , Transwell F E 1A 1 mL
T 10%FBS ) DMEM 355258 P47 1 h, BO0 80k
KA HuCCT-1 (IEH X /R4 ) . HuCCT-1-NC (%5 #%f
ME2H ) HuCCT-1-PKM2-shRNA (S£5:4H ) 40 il ,0.25%
JEEETE AL, 1% 8R4 1 DMEM 15 3% 5505 5 i
1x10° A~/mL A 4R B, X200 WL 40 M B, 3
Pl % Transwell %45, 75 FENINAE 10%FBS
) DMEM £5 323 600 L, MLE5 5% 24 h, BUH Tran-
swell /N, HIRZIAZSRARTRIR I Y Matrigel,
PBS FRE2mse  Byi T, R [, 0.19%045 il 5 e £5, XL

1.0

JIEAE JeE L

ZK R ARG YR, BT )62 AU (Nikon,
ECLIPSE 50i) T UEE A/ SCm & 3 IR,
1.2.7 #mpaitss %5k

BOW B KB HCCC-9810 (T1EH X R4 ) |
HCCC-9810-NC ( 75 # X% Fi 4 ) (HCCC-9810-PKM2-
shRNA (SEYR2H ) 4, JBEEEHE AL T I 58 7 AN
PRI LR A M RO A, K A B SO R
5x10° 4~/mL, #A 2 6 FLAREE =M, & T 37°C,
5% CO, MG FRAE Tha% 5, a4 g 2
J& SRR FE, K EAR SLTE 6 LG AR L2
Y ) — R, VAR, 43T 0,
48 .96 h Al SCE A 31K,
1.2.8  CCK-8 5234l 2m i o 34 38 78 1

HOGT 85 AR K 91 B HCCC-9810 (1F # % FR4H ) |
HCCC-9810-NC (75 X} I ) (HCCC-9810-PKM2-
shRNA (255 21 ) 24 Jf i) i B0 4 A A2, 0 31 A 2
10* ~/mL 4 EEEEAD T 96 FLYEFEMR (100 wL/AL)
Ja AkSl 3 3% KR IR A M IR DU JE A FLA PBS
WL, B 24 b KR 1 R ESRRESE 8 d | HRIRAS
HBEPLERE 3 AFL, BEFLINA 10 pL CCK-8 ¥,
g% 2 h S BRI E S 450 nm &b 45 LI I
JCEEAE , 2l dip A R th 4k SE e i i 3 Ik
1.3 Sitssik

i ] SSPS19.0 B AT 4t 40 #r, i S 5
BRI LIRS + prifE2E (X + s) Ko, AR
PR R I 22T Tt A, FF DL SNK-g Ke 3 iE 47
PR LSS, P < 0.05 WESFAGI2EE L,

2 & R

2.1 qRT-PCR A %% a4t 2 PKM2 f2 A % A2 %
S B LR A Rk

qRT-PCR SZ 56 45 5 g 7n , PKM2 7£ 40 {5 04
I FURE N 98 552 L U A Rk, IS I 441

PKM2 BUZeIkm THESZZL (P < 0.01, 8 1), feiedd

AN TR

Bl 1 PKM2 7ERHAS SRR A Hh i 32k i T s 4l 22 (e 44k, x400)

0.8
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0.6
+=
o 0.4 T
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= 0.0
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Figure 1

The expression of PKM2 was higher in CCA tissues than that in adjacent normal tissues(THC,x400)
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S 1),
2.2 FEEM LA PLL3.7, %20 i ¥ PLL3.7-
PKM2-shRNA /& HuCCT-1.HCCC-9810 %1 it v & 4%
e IR
B AL th 4R PR 8 40K PLL3.7 #
WA SR OO R AR SO DL i SO GRS
WG, BRSO RIS /R  IEH X R
TELFAOHEN , 7 o HRALRISE B A AR P (B
FIRIAZE T 95% (K 2)
2.3 qRT-PCR.Western blot #| 2 PKM2
AT IR BT IR IR P A Rk
895 75 B YL 19 HuCCT-1 (HCCC-9810 41 ifd 1

AR E

IE N A

HuCCT-1

T HON B2

HCCC-9810

K2 POt i

Figure 2 Expressions of green fluorescent proteins were observed by fluorescence microscopy(x200)
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23 T AL AL (P < 0.01) , TEH X RRZH 525 3%
X B ZH AH b, PKM2 mRNA J 45 (/K JC W B 748
b, 50 RRZH Z [ A W 8 25 7 (P > 0.05,n = 3,
K3),
2.4 PKM2 & A TA4p4 HuCCT-1 48 ez %

Zh R XTI, 7EE) B A T ORERAA
E AN M E, & B B0 4H 2 I A MO B0CH (130 + 7)
A TER R B4 (210 = 1) A4S, 23 # 6 B4 N
(198 + 15)1>, SXTRELLAH LY, 5256 2H 240 i 1) 4= 2%
fE 1 BT (P < 0.01), T W % BR 4H 22 18] G B i
Z5(P>0.05,84),
2.5 PKM2 &k F 474 HCCC-9810 %m gL it 4%

SERGAH

SEHGAH

SRR B IR 1A (x200)
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3 qRT-PCR, Western blot Rrillfe e # L Afiarh PKM2 (1) 3&ik
Figure 3 gqRT-PCR, Western blot analysis of PKM2 expression in stably transfected cells
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Figure 4 HuCCT-1 human liver cancer cells invasion significantly inhibited by PKM2-shRNA (x100)

WMEZRNIE G 48 h F196 h B E N, KIIE
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48 h B IEH ST R A SRR EL Ik B 34% , 25 3%t IR
HAAT 30%, T SLE 4 A A FERE 2 18% , 5L 50
5% AL ) 22 A G it2E B (P < 0.05), TR
Xf HRZH 2 [B) o W W 22 5 (P > 0.05, 181 5)  {H AR
S A UL ) () 328 R 1 A0 At 1y 34 A R 0, B AR
IR G 1Y 22 5 REHERR A 40 R 38 58 22 S5 SR 1 52
M
2.6 PKM2 %A FiE#H HCCC-9810 4m g3 74

FIH CCK-8 SEEGA I PKM2 X} HCCC-9810
BTG PERSRZ M, 555 REZH AR B g, S0 2H 40 i 1
AR, Z5A 5122 E L (P < 0.05), IE5Xf
M 525 B A 2 R Z S A G2EE L (P>
0.05,% 6), #&/8 T PKM2 [ 5 fEM ] HCCC-
9810 2t B3 FE IE M

3 it i

JE VR IR 430 T 40 M Y 982 (hepatocellular
carcinoma, HCC) . AHAE 4f1 iy Y 9 ( cholangiocarci-
noma, CCA) F17R & 4 iFJ& (combined hepatocellular

and cholangiocarcinoma,cHCC), CCA J& U K T
HCC %55 R IF R VT i R ) BURE AR AL
FLIZ W RIXGE , L DS REAS? g i Ak v e 1) 7 ARk
Hop JE I AE PRI R s SRR AR D)
BRAAE,  H HDN E 22 MR 1R T AW
TS e T U) G 0 58 B E AR A5 A s b e 72 | TRt
EAEENIER=gip s s Sunicty s e avIN i K S RTAE ] )7 s
S, iR ZE MR S A F) TW e A0 i e 7% ) —
A REERAIS IEH A EMT &4E TR AT M
arE AT B, B R EMT 55 09 A& 2k ik
JEA O I A0 EMT B9 & A dfiE 2 R R , £
A s FRE B DL AR Sl BRI S 55 A
T 200 (B) R RN 0 R R, 2R 25T b B A0 A THURE
PE I PEBEAN R SR s . TEGS e | i A EL
i g6 25 22 e v & B EMIT 5 e 4 it %) s
R KA AR B UIROCRS . PKM2
ST A Y IR AR DGR, B H R IR, CT
PKM2 Jit PR 8 AR A AL ) B B 68 i A 2 il — 2K
B, CA W RITE 2B B AR Y miRNA-
326 YEHIT PKM2 i 4 i s sE 31 il DL al et g T
¥ PKM2 12 N2 5 57 4 M58 il ) g L o 40
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Figure 5 HCCC-9810 human liver cancer cells migration significantly inhibited by PKM2-shRNA (x100)
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Figure 6 HCCC-9810 human liver cancer cells proliferation
significantly inhibited by PKM2-shRNA
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SRR, NIAHFSEE i shRNA T3 HuCCT-1,
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YEF , (H PKM2 238 1 B SL RO L N 2 5 31 G i 3 [
HITRFE R 28 | W1 IS SL IR

L5 TR ARBGT A5 SR B PKM2 ] 3 4y R4
FEANIRSNATRS (R B, BT Z e
2R, [ PKM2 RE A Ak IR 9 I 1) Y 1 4
A5, B AR IR SRR v i T A ORI 43T HIL
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