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Establishment of cholangiocarcinoma QBC939 cell lines stably expressing the
tumor suppressor gene PTEN
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Abstract ; Objective  To establish cholangiocarcinoma cell lines that could stably express exogenous tumor
suppressor gene PTEN in order to study its effects on the biological behavior of cholangiocarcinoma cell lines.
Methods  Three different plasmids including a wild type PTEN, a mutant type PTEN or an empty pBP
plasmid were prepared by transformation of bacterium and purification of plasmids. Then three plasmids were
separatedly transferred into cholangiocarcinoma cell line QBC939 cultured in vitro by using lipfectamine. After
transfection , cells were selected by puromycin and the positive cell clones were chosen . The expression of the
HA -tag protein was detected by Western blot. The expression of the tumor suppressor gene PTEN was
separatedly determined by RT-PCR, Western blot and immunocytochemical staining. Results All of the cell
lines transfected by wild -type PTEN , mumant-type PTEN or empty plasmid acquired resistance to puromycin ;
HA -tag protein was detected by Western blot in cell lines transfected by wild type or mutant type PTEN ,
whereas , it did not show in cell lines un-transfected or transfected by an empty vector. RT-PCR, Western
blot and immunocytochemical staining showed respectively that the tumor suppressor gene PTEN was expressed
higher in cell lines transfected by wild type or mutant type PTEN than in cell lines un-transfected or
transfected by an empty vector, both on mRNA lever and on protein lever. Conclusions  Successful
establishment of cholangiocarcinoma cells that could stably express the exogenous gene wild-type PTEN,
mumant - type PTEN or empty plasmid pBP respectively was obtained.
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PTEN ( phosphatase and tensin homolog deleted on
chromosome 10 ) & 1997 4F £ A 2K ¥ fo {k 10423 %
B — R g 2 Y AR M 2 R L TR A
FE i B8 3R R S 2 P MR b PTEN B %6 0 A 5872
SR B AR A PTEN % Y g 2 411 i 31X 26 i 9/ 40 i 1)
GoRE: D R N o Tl = o AR o e R
PTEN ) JI0 A5 968 40 Jifd 3% , LA 0 5% PTEN X 0 45 98 41 i
AW AT R

1 #RFFTE

1.1 ##

% % N2 B 4 B PTEN [ BU A% 368 kL, % 7%
B PTEN B AL Je 25 484K Bk pBP X ¢l 38 [ i Ml K 2%
Ludwig # %iE BF 58 Fr Furnari 2 52 2008 ;3 B 57kL 1 4%
AN IR e 2 R (puromycin ) $ip P Ak A, B 2R A
5 748 B PTEN [0 AL #5 A7 U Jak i 8F R b5 % (HA ) | &
A2 B PTEN 75 W R 155 6 A A 05 M B0 129 7 28 k2
MR RS G-129R (H & MR — K & R ) BUH Kk %
1% T W35 PE o IM109 Oy 38 2 O A7 B Fl, JBTORL /) 5 A0
Hh e il 52 3R & 20 9 W E Promega 23 F Fil Omega 23y
Al s NNHAS 98 40 L 22 QBC939 Hi o = FEBE K1 i
B Bt E B L B4 R 2 i 5 Lipofactamine 2000 1 {4
2 [E Tnvitrogen /A 7] ; BE 14 5 2% ) H 35 [ Clonetech 2
Al ; RT-PCR iX #| & . PTEN 8| % ( I i 5'-GTAAG-
GACCAGAGACAAAAAG-3', T Jif 5'-CTTTTTTAGCA
TCTTGTTCTG-3 ", PCR ) 4= K 329bp ) il B-actin 3
Y ( G5 -TGACGGTCAGGTCATCACTATCGGCAATGA -
3 T 5'-TTGATCTTCATGGGGAGCGAGGGCA -3, PCR
PR A 260bp ) W B R E AW A A D BT A
PTEN FL o7 B 7K F /N BLBT HA 5 50 [ 450 14 43 ) 1
H 2 [ Santa Cruz f Zymed 2\ %] ; UtraSensitive S-P 12
2 AR & A R A
1.2 7k
1.2.1  Jraeyd & dgdn e AL R A,
JKL 1 ) 95 5230 4y Ry 3 4 BF AR A PTEN JRL 4 | 5%
A3 R PTEN J5i ki 20 | %5 4R 1K pBP Jii ki 20 o J3i KL 5% fk
UG V) 26 5 5 BR300 S5 M FE 10 7 IR AT 5 R/
A AR 0l ) & U I R AE
1.2.2 A WHEEPAELEY ML WRIEERL
Jikr e AL, SEI gy O 4 2 : BF AR B PTEN # 4y 41 Jifg

41 58 R PTEN e Jb 2 Jfo 2 | 25 25 44 5% g 40 i 21
PN U

(1) ZH M8 3% QBC939 4 g Fl & 100U/ mL
HRE R EEER KL 10% B4 4 1M 1) RPMI 1640
SEA IR HE T 37°C ,5% CO, , #5546 b
B3 ,0.25% e & A B AL AR

(2) W@ B & Rk g 45 x 107/ L%
Flr QBCO39 4l T 6 fL A o, Fir 40 My % 3 @b & 1,
SR S RN R W E N 0,0.5,1.0,2.0,
3.0,4.0/mL ff) RPMI 1640 ¥ 32 3, 45 fp ik ) 3 4
EAL,2d e 1K, UL Td N3 FLAE I AR AR TS Y
S5 AR J3E R W R R O R MR B

(3) MR A SR BE R A Y 481 x 10°/ 4L 4%
Flr QBC939 4 g T 6 fL Ak v, 76 Jo AU Ht I I 1E 1Y
RPMI 1640 35 77 & rf 55 5% | Ff 20 i 35 3] 90% /2
LI U o U TJ7 1 2 B Lipofactamine 2000 it |
Wi 5 R AT

(4) T ER R ML . BB MY g i
FH% 2. 0 g/ ml BERS 25 28 Y 18 £ M 35 37 B 85 9%, U
A Y WA QBC939 41 il A X} B, AE 2 ~ 3d
Wo BRI 5T A AE T, RS B R R R
1. Opg/mL . $7 M 5o B 3 K 5 U8 48 6 % B Ry 4
B 3% 40 i .
1.2.3 REHFmPiEL

(1) BEM R RPLMELT WA Y 85 i
M, LA B G i QBCO39 41 iy Xf HR L 35 5 x 10°/ 4L
He 6 FLAR , FoF 20 Mt 3 0T A B, B o R 08 ROk
FER 2. 0 g/ mL, 005 4 i T B 08 25 3% A HIKBE 1 -

(2) W% 5 - Z R B§ 55 S B (RT-PCR) Ky
PTEN mRNA % ik TRIzol 3 2 Bt i RNA, L) B-actin
S kB 4% RT-PCR 5 & U6 B 3E 47 RT J2 B Al
PCR JZ i » RT JZJ% 2% {4 #1438 : 42°C 30min, 99C
5min,5°C 5min, PCR JZ 1 % {4 14 3% . 94°C 2min,
94°C 30s,53°C 30s,72°C 60s, 3L 35 MEH,

(3) Western blot ] HA #1 PTEN & (4 1Y % ik

P& R 40 S E BT, 10% SDS-5 TN M Mt e BE

(SDS-PAGE) HiL ik , T HL AL I ey Bl 5 W, —
Pt (P - PTEN s Ht - HA) F B2 12 1000,

(4) Ry dn b2 K PTEN 2 (9 £k R
PRSPk, H R & LW B AR, — B (BT -
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PTEN) TAEWE S 1: 50, 45 5 4| I . PTEN K H K
PEFRR 26 WOR E L T MK o 1 iR B G RE
SR AR RO C + o+ ), MK 22 TR AL 5 5 Bk
BEC+ ) MR IR AL BAPE L (- ), 3R R 4L
(LR

2 # R

2.1 WS EMEBYERE

/N AR 3 BORE i A BR 1 1k P V) B EcoR T AN
Neo T 73 55l i U)o Wl U 7 Wy 28 B8 JBC B 3K, 07 72 )
FESBHAMSE (B 1), B8 A S8 B # Z IR

G A

M: 100bp DNA 4 F 4 7 #fE

: EcoR T i 477 B 4 B PTEN i ki
: EcoR T i 47 ¢ 42 B PTEN J5i ki
: EcoR T g Y) %5 s {8 pBP JT K

1 78 1209bp 5. 1kb
2

3

4 . Neo 1 Jiff U] ¥ 4= 7 PTEN J5i i

5

6

F45 1209bp 5. 1kb
Y5 1kp
FEH) 6.0kb 389hp
:Neo 1 [ 4] 525 B PTEN Fi ki 754 6.0kb 389hp
: Neo 1 [ ) 25 i {& pBP Jii A 75 1kp
1 Bf4: % PTEN | %€ 48 % PTEN %5 4% /& pBP [t 7 EcoR 1
1 Neo 1 i &

2.2 EEHEMELTENRIRE
QBC939 XJIEM % K UK. 7d N 2. Opg/mL K

DL b B2 15 35 L 39 R WL AR IS 40, 1. O pg/ mL ¥R
WAL A 2 L A G, 1. Opg/mL LR
W AL i 3 R 2 0 TR A0 . B O O T RS
FURFE 2. 0 g/ mL A 40 f B2 5 %% Y 14 O 3 R
R A Y A ok B 20 B, AR 2. 0 g/ mL [ I S
HRMEFEEE R RT, QN 7d A4 9% 4
FETZ o BERE e & 1. Opg/ mL BE WS %5 3% 09 2% #% 1
i gr LAk S AR A R QL A 2 T 2 JA A A B
P e B o S v AR K, kB0 Y AR B PTEN §% U 41
L e I 45 98 78 B PTEN % Yy 5 [ Rl 25 48 1K 5 e 5 %
A K GRS T T B AN A B S T B B 25 0
2.3 REHLABENETE

MRS R UMk 5L 0 R R R e A1 40 M AE 2 e/
mL ¥R B A IR RS A R AE IR, 58 2 K K & 4 i B 1,
7 45 i U 2H 40 M 34 28 K R 4P, Western blot £ il 3]
$f 4= A PTEN 5% e 4 g | 2 4% A PTEN %% 4L 2 Jfl 35
HA F5 % 85 F I 3R 5K, T 25 2800 5% e 4 R oK &%
0 B oK A B HA BB A Rk (Bl 2) . RT-PCR £
I 3] B A4 7 PTEN %% 9 4 jd | € 75 A PTEN #% 44 25 24
Mo H B 5 P PTEN 7 mRNA JK - 3 35 B & | A
([ 3) . Western blot £ ] 31| B 4= #J PTEN %% 4% 41 ffd |
5875 B PTEN %% 3¢ 4 g b PTEN 2 5 3R ik K P 8 =
BRI R e B B R (B 2) .
Jf Ak 25 o 46 ) 3 B 4 A PTEN il € 748 %1 PTEN %
4 g v PTEN 25 [ 22 35 W] S 3 o, 52 9 PRk R 38 5 1
25 VR A T A R OR A % A i U £ S B M R A
(E4),

M:100bp DNA Ladder Maker; 1. Hf/: % PTEN # Je 4fi ffd; 2. R A PTEN Fe e 4 Jfl; 3. =S sRIRSE e s 4. KR 4%

QBC939 7 il
2 Western blot il 4 F fH % 9% 40 g op HA , PTEN 2 (1 1
F ik

3 RT-PCR # il 4 7f JH 45 i 20 2+ PTEN mRNA 9 3 ik
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a: B 4= 1 PTEN B 3 4 Jfg 352 3% o B M5 b o 58 78 B PTEN B e 40 i 32 58 58 fH 15

QBC939 41 Jf1 35 ik 51 FH #
A 4

3 3 i

R4S e TG AR 22,5 B A R AL 10% , H
A AT A L. S AR S T BT AR A B A ) A
B G JE B AR R, A A
10 % 1) 530995 B 58 B AR 36 2 F AR, oY /g Ak gy
Xt AE K A A o R R /R o A BRD . W,
AHEHERIMNBIIT B UR SIS, REBIT N
JH & IR YT JERE T B AT = o B R IH A
S 0] A O N BE R & R A s AR ek s HL, i TR
BERGE—DMXH AR E W EE, A8 TFRER
WA TRBL, A AT R R T e Y bk R
DR b RHA5 98 38 A e AT R BB AR R IR T o R 3 3R
7 S 3 IR YT MR Y — A BLOR N . PTEN & — b
HAT WK S 1k B R R TS MR SR A R e R
€ %& Bl PTEN fE Z Bt i 87 P 451 % %% 4E 28 4%, Mutter™
GATAH 17% ~T70% B9 K I ,34% ~84% )
TENEE,60% ~45% (U 9 ,15% ~ 18% [1)
AW, 32% ~33% MEHRBRORE, 17% ~
41% YR A IR 37 % B B OAR IR 8 A7 L6 PTEN fi) %8
s ik . PTEN 2 (78 18 2 Mg o 3608 o B AIG,
T L 7 bl 2 PR A MR %, SckiRaE! A
66 % ¥ I T BF 40 LR, 61% 1 7 & P I, 24 %
B AE N 40 B R, 38 % 1Y FLOBR JE L 27 % 1 B B
20% W R AR, 1T % ~41% W25 B W w & W
PTEN & [ &3k FE AR . 28 38 76 10 W iy oiF 55 of, 0 A
B B8 41 Ak 5 K I % B PTEN 78 JIH 45 98 vh i 3 1 B
BARTFIEWMHEHLMBE RS HH, F HHxE
KEMHERN L EE XA LB, AT
A LR & B X e S S2 §i B PTEN A A
TEMAE RN KA KR REEZMEM, A AR
R e L IR YT W BT I S . AR SRR H Rl R
FH %% % 30 2R 8 9 IR R A = 1k 5 Y OBCI939
90 M, & LB AR R PTEN #% e 77 B %5 % 48 /% PTEN
B Y v B NS R pBP BB UL vl B R K 218, R

25 ARV e g o S R Gk e BH Mk de R B

G A0 I Al 24 4G T 4 b IS R 2 b PTEN R A9 ik ( x 100)

Bf 4= A4 PTEN # %% e w] B 410 il IH 7 98 40 0 9 2k .
WE W B R DUk S B U S5 3 R AR Tt A I bR 3 B 3R A
W A R UM, ) B R W] R g A0 e © 3R A5 Ah TR
iy 43k . Western blot £ I 45 2R & 7R 76 ¥ 4= 54 Al
KA T PTEN ¥ Je 4 f bk h 4 HA HBE R K,
T AE 23 2 R pBP §% 4 41 i bk AR B g 40 i bk 0 ok
Kl # HA 8 3Rk, #E— 2 U B AN B 15
P R B Y, A SZ G A . A RT-PCR, Western blot
A B2 20 M AL 5 1% 0 i) N mRNA R 8 B 5 3 38 K
FH EIER T AN H B9 Ak B PTEN £ B A= B F1 R
A8 ) PTEN B ¢ 40 Jf % b il 2h 13 DL R ik . 48 D
bS5 R WA SE g O P ST RE B E 3R Gk A IR B
A= 84 PTEN | %€ 72 &) PTEN 8} %5 & {& pBP 1y H & Ji
0 M KR, R BF 5T 90 9 3 IR PTEN Je 3L Bl R 1R i 95 bk
Xof IH A 98 AR M AR W 2 AT S B S e R L R g it T
SRR A O IEAE A R R IR T B E Tk
filf

5% Lk
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