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Feik Wnt-3a 3L Western blot 2531 x5 XA L SEIZHANIE PN B-catenin 25 [k B B8N P <0.05 MTT
ZEHLE R Wnt-3a #5445 48 h 1 72 h o] W AR gk Jurkat 4R35 SXTIRAM L ZRASIT#E X P<0.05 FCM
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DI mRNA ExFE S RBAMLESASIT%EY P<0.05 4t BHEHENS0 Wo-3a 07 UETE Jurkat 40
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Exogenous Wnt-3a promotes proliferation and cell cycle progression of T-lineage

acute lymphoblastic leukemia cells

Hu Yanni Xu Youhua Zheng Gaithuan Luo Qing Shen Yali Department of Hematology Children’ s Hospital Chongqing
Medical University Chongging 400014 China

Abstract Objective  To study the canonical Wnt/B-catenin signaling of activated Wnt-3a T-lineage
acute lymphocytic leukemia cell line Jurkat with recombinant adenovirus vector observe its effect on proliferation
and cell cycle progression of Jurkat cells and investigate its cellular mechanism underlying acute lymphocytic
leukemia. Methods  Jurkat cells infected with recombinant adenovirus carrying the Wnt-3a gene were divided
into experimental group Jurkat/Ad5-Wnt-3a  empty vector group Jurkat/Ad5-GFP  and blank control
group Jurkat . Wnt-3a mRNA expression in Jurkat cells was detected by RT-PCR. B-catenin protein level was
measured by Western blotting. Proliferation of Jurkat cells was detected by MTT assay. Progression of Jurkat
cell cycle was detected by flow cytometry FCM . c-myc and cyclin D1 mRNA expression was detected by
RT-PCR. Results Wnt-3a was effectively expressed in Jurkat cells 48 h after transfection with recombinant
adenovirus vector. Western blotting showed that the B-catenin protein level was significantly higher in
experimental group than in blank control group P <0.05 . MTT assay showed that the proliferation level of
Jurkat cells was markedly higher in experimental group than in blank control group 48 and 72 h after transfection
with Ad5-Wnt-3a P <0.05 . FCM showed that the number of Jurkat cells at G,/ G, phase was decreased and
those at S phase was increased. RT-PCR showed that c-myc and cyclin DI mRNA expressions were significantly
higher in experimental group than in blank control group P <0.05 . Conclusion  Recombinant adenovirus
vector-mediated Wnt-3a activates the canonical Wnt/B-catenin signaling in Jurkat cells and promotes their
proliferation and cell cycle progression by down-regulating the expressions of c¢-myc and cyelin D1.

Key words canonical Wnt/B-catenin signaling pathway T-lineage acute lymphocyte leukemia cell

proliferation cell cycle

Corresponding author Xu Youhua Tel 86-23-63638834 E-mail xuyouhua0504@ sina. com

WBIEEE HPEAE HiE 023 63638834 E-mail xuyouhua0504@ sina. com



32 23 M
2512 2010412 A 15 H

o= %

PN
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32 No. 23
Dec. 15 2010

SPERE A M A RS acute lymphocyte leukemia
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FHLHE I AT, Wnt-3a & (05 20 T ik
ELA A PE I Jurkat 20 jf HP %) 28 L Wit/ B-catenin
G54 WY Wnt 553006 J5 X 1000998 240 i 3 5 A
S AR SZ MR 38 R Wit/ B-catenin {55 T I HE 55 [
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1.1 #M#t5EA
L1152 B 25 480 4 Fn 4 it bk kGO NEN
green fluorescent protein  GFP Jf-#H7 Wnt-3a FE[K (14 55 41 0%
7 Ad5-Wnt-3a FIZLiA GFP 1928 AR T A1 A 2 AdS-GFP fh 32
2R R0 7 IR B S 8 Al ) i sl * A&k T
TR EL A P LG 4R B R Jurkat FAR ST 2 AR AT
1.2 Sl 4 i A% RNA $2EGAF & PCR K57 &0
H RAR AR RAF 0054 53050 £ TaKaRa 24 7] 7= iy
PCR 5 |¥ i LR AR A RIG A Mg N Gibeo A ] 7=
b AR I RBGAT & BCA SRR ORI R £ A e el
AR R BARA R RPi A B-catenin B yEEHT RN F 3
[ Epitomics /A 7 fgdi A B-actin £ 50 PRI T 22 [H Santa
Cruz A F) B/ EE HRP ARichEdi R G I H b rh
AT A5 T bR F 9% E MBI Fermentas /A7) fh2¢ &%
XA A F 55 Santa Cruz /A7) MTT S 3E[E Sigma 23 F P26
1.2 F%
12,1 41 B 55 % Y4 Jurkat 20 ifl UNENIRE: RN
Jurkat 75 10% Jif24F 135 (4 RPMI1640 35350 BT 37 °C 5%
CO MR PR H UMl 2 4 Ad5-Wni-3a #4442
Jurkat/Ad5-Wnt-3a FIZS 8R4 Jurkat/Ad5-GFP KA LRy
Jurkat ZHIFE R 2s X IRZE BORHECE K4 L1 x 10°/ml
2B 2% B 4D Jurkat ZHART 6 FLEFFRAR S ff JC 1l 375 85 77 3%
KGR 24 h 5 FRARYE MR B f R i U Jurkat 0 b
IR & MLE e G R 3 #5448 h JRAE DOt B T
WL N (0 2 R Fe ik I T I =X 40 i 48 2 2 4G U0 400 el 5%

e
1.2.2  #:YyJ5 Jurkat 400 Wnt-3a mRNA ) 2 ik RT-
PCR J5 KM s e B 28 5 Jurkat 408 Wnt-3a 220 19 %55
MBI A UL U JREAN I AS RNA IR RNA W A Al
cDNA Hi 2 pl HF PCR FWifkZ&  Wnt-3a 5|#) Fi#5'-AAG-
CAGGCTCTGGGCAGCTA-3" "R 5'-GACGGTGGTGCAGTTCCA-
30 REEEE 234 bp % GAPDH 314 I3 5'-CAGCGA-
CACCCACTCCTC-3" "Fii# 5'-TGAGGTCCACCACCCTGT-3" 3t
FE:H122 bp PCR P14/ 94 °C 4 min 94 °C 30 s 58 C
30s 72 °C 1 min 35 PME¥H 72 °C 5 min P =Y 253 B8
WHEE IR FL UK B R FL A5 22 4 HRR 4 B 4t 2
1.2.3  Western blot £l Jurkat g+ B-catenin 75 1 A9 K

PRUA2H Jurkat 4018 1 BCA BT AR H E mAD M
30 pg G AT 10% SDS-PAGE 43 B 2 1 % & 14
90 min PEREG 50T S RPN B-catenin HLTTRESTIA 1: 10 000
HRPLA B-actin ZITREPIIR 1:2 000 4 CHFFE R VRS INA
HRP #RiCHFEdif IgG 1:5000 =REMFE 2 h 4%H ECL &
HkF S UL B T2 Rt B B-catenin 2 [ AHX) & 5 L
B-catenin £ 1 554 IKBE(H 5 B-actin Z5aiy IR EEE Y H(E IR
1.2.4  MTT K 20 A4 5E W45 PRI LB A% 1 x 10°/ml
Rl EE 96 FLAk 200 pl/FL A 5 ASFATEL LA 5% Jif4-
THMEE IR B3R 0 24 48 72 h 5 BFLINA MTT &
20 pl ZkZERE3E 4 h 2 000 r/min B0 10 min F5 FiEW AL
JIA 150l DMSO 28 112 [ &3 10 min £ BFER G REAer AR -
T5E 490 nm A AL FLAOEEEAE D 490 SHEE 3 K
1.2.5 PIHLYL FCM ¥ 40 44 i J5 15 45 20 240 B 43 ol
7248 72 h J5 BOUWCELI PBS VB 2 1K 70% T £ B
4 °C EEH  PBS PEMRANN2 X 4iffiE&F 50 pl/ml PT 4%
W 37 CHEEEH 30 min AU A HT 40 DNA & i 45
I G/ G S WK G,/ M i 4a A L 5]
1.2.6 RT-PCR #:{l] c-myc Al cyclin D1 mRNA ik 5y
J5 48 h IR A At i $2 B4 i & RNA ] T RT-PCR 4l
c-myc 514 L ii# 5'-GCAGCTGCTTAGACGCTGGA-3" R ijif 5'-
AGAAGGATATGACCGCAACG-3" ¥4 K Bt 300 bp  cyclin
DI 5% I iF 5'-CCCTCGGTGTCCTACTTCAAA-3" R i 5'-
CACCTCCTCCTCCTCCTCTTC-3" 38 /Bt &y 726 bp N =
GAPDH 5%y % 5'-ACCACAGTCCATGCCATCAC-3" T iif 5'-
TCCACCACCCTGTTGCTGTA-3" 44 F Bl 439 bp PCR ¥~
125/ 94 °C 4 min 94 °C 30 s 60 °C 30 s 72 °C 1 min 35 M
W72 C 5 min PP LT BB BEGERR K AN
R 2SS
1.3 it

i1 SPSS 13.0 ZEit 3 k47 20 B Bl x +s R 1y

BB FH AR 3R J5 22 5347 S LSD-1 K 6

2 #R

2.1 T RFHF Jukat WA R F A A R
TEDICAREE T Jurkat 240 H 55 Yo T 4 IR 5 48 h J5 7] M
SREFL A AN R H SE s IR 1 R
B MOIL =60 B AUITEAS AL AR ULIH AR 1 Al KR
ZEA RN FCM A EE R R Jurkat/ Ad5-GFP 41 ()55 4y
N 45.37 £3.48 % Jurkat/Ad5-Wnt-3a 2 )55 Qe R R
42.54+1.63 %
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A Jurkat 208 B Jurkat/Ad5-GFP ;40 C Jurkat/Ad5-Wnt-3a 45 3¢ 40
1 WABMETUESAMMBRRRSER  x100

2.2  RT-PCR #:m| Jurkat 28 i, Wnt-3a mRNA #9 & &

ZE R WoR B Y5 48 h Jurkat/AdS-Wnt-3a 41 40 g 7
234 bp AT WLARSEVERG Wint-3a mRNA 263K 245 11 %F B8 4 A
Jurkat/ Ad5-GFP 213956 W H £k 00 F 4 Bk 255 4 Jurkat
A R h 23k Wnt-3a JEH K 2

M 1 2

300 bp= —Wnt-3a(234 bp)

150 bp— «GAPDH(122 bp)

M 448 1 Jurkat % 2 2 Jurkat/Ad5-GFP %t 320 3 Jurkat/Ad5-
Wnt-3a 45 440
2 RT-PCR #&il% 5 Jurkat 4l Wnt-3a mRNA fiR1E

2.3 #4J5 Jurkat 48 F B-catenin & & 69 F A
Western blot 4% H: g 7n  Jurkat/Ad5-Wnt-3a %% 44 28 40 ity
B-catenin 5 [AHX}FRiAE N 0.76 £0.04 5 Jurkat/Ad5-GFP
Feyed] 0.32+0.01 25 EXFARZL 0.30 £0.02 AHHLE B =
P<0.01  UiBA%G YL Wnt-3a FEF 5 Jurkat 40 fifg ' B-catenin
AL MO 22341 Wit/ B-catenin 5@ % LI 3

1 2 3
—— — -HB—catenin@ZXlO})
S — ool (43%10°)

1 Jurkat g @ 2 Jurkat/AdS5-GFP 4t %48 3 Jurkat/Ad5-Wnt-3a 3% 440
3 Western blot #& %5 :4t/5 Jurkat ZiE A B-catenin F QKR I%

2.4 MTT #m) 5 4 )5 &40 2 JoL 38 58 1 0L

MTT (EZ5 R R Wnt-3a Y4 f5 48 h A1 72 h o] B @ A2 if
Jurkat A AIEFE 5 Jurkat/Ad5-GFP % YL 2H K 25 [ %) RR 20 A
HEFAGIT¥EN P<0.05  Z5# kA 525 (6 AU H

EZRIGHHEY P>0.05 W1
£1 FEESAHIEZE Jurkat AREEERELE n=5 s
215 0h 24 h 48 h 72 h
Jurkat 2 0.13+0.01 0.30+0.01 0.52+0.01% 0.71 £0.03%

Jurkat/Ad5-GFP 41 0.14 £0.01 0.30+0.02 0.53+0.01* 0.72 +0.01?

Jurkat/Ad5-Wnt-3a 4] 0.12+0.02 0.32+0.01 0.63 £0.03 0.80+0.04

a P<0.05 5 Jurkat/Ad5-Wnt-3a 28 tb 3

2.5 Ad5-Wnt-3a $5 4 5 Jurkat 28 e &) 4 10

PI e FCM AGIZ5 7R Wnt-3a F5Y4 5 ] DIJEAE Jurkat
MM Gy/G A SE] #4548 72 h Jurkat/Ad5-Wnt-3a
2 Go/G, BAMIZI I B 43 1 5 Jurkat/ Ad5-GFP 25 A4 4 F12s (4
ST EREBRITFEX P<0.01  SHIMHEE S
5 Jurkat/ Ad5-GFP 73 K 40 Fl 2 (0 IR 40 LU 22 B AT e i 2
=Y P<0.05 WFE2

F2 i Wnt-3a 53 &4 Jurkat B EEIBIRNE % n=5 %+
LK h 7 h
Gy/ Gy S GyM G/ Gy S GyM
Jurkat 4 34.89 +0.30P 50.47 +0. 182 14.65+0.37 32.90+0.41b 55.01 £0.468 12.09 £0.22
Jurkat/ AdS-GFP 4] 34.55 +0.170 50.35£0. 128 15.10+0.24 32.46+0.30P 54.50£0.158 12.65+0.31
Jurkat/ Ad5-Wnt-3a 20 30.68+0.17 54.70+0.15 14.62+0.20 28.8+0.45 58.090+0.39 13.04=0.14

a P<0.05 b P<0.01 %5 Jurkat/Ad5-Wnt-3a 20}t 4%

41

2.6  Wnt/B-catenin 1Z 5 & 28 % )5 cyclin D1 Fe
c-myc mRNA & ik 49 10
RT-PCR 255 8 7% Jurkat/ Ad5-GFP % YL 20 5 25 [ %) R 4
[A]# cyclin DI 0.57 £0.03 0.51 £0.02 c-myc 0.63 +0.04
0.62+0.02 FEEFAZEFHGEITHEL P>0.05 53
AL Jurkat/Ad5-Wnt-3a 4140 fid cyclin D1 0.75 +0.03 Al
c-myc 0.76 £0.04 mRNA FIAWI R P<0.05 K4

1 2 3 M 1 3

cyclin D1(726 bp )— i =
GAPDH(439 by ) — gl P\ 11 (130 |,
R < c-myc(300 bp)

M A=A 1 Jurkat Zofiea 2 Jurkat/Ad5-GFP ;320 3 Jurkat/Ad5-
Wnt-3a & 20
4 RT-PCR #ill &AM A cyclin D1 #1 c-myc mRNA B& A

Wt {55530 2 — S AL AR <7 1015 5 7 530 1%
HATC A 19 B Wnr 8 1 H b 800 28 3058 B 0 A
Wnt-1 Wnt-3a Fl Wnt-8 25 Wnt 85 I/ Jy v 1L T 20 0
ARKETF 3 Wt/ B-catenin 55 5 A R EH 5
W R R EREEEEN ' HE Wit [FSEELIR
AT RS AR BT/ AR AN B P R RE ) A BN
A5 SEE LA BT & IR 2P AN it
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S B-ALL 4 g Wt/ B-catenin {5 %5 i3 12 1 ] $ 34
W FE el W2 L) Wit/ B-catenin 55 iR 4R AE
IEFEIN S A EA h I hEE SR ma M
& 2 Wnt/B-catenin {55877 T & ALL 1y
YERI BRTRFFEAD Wit {55 214016 T-ALL h & 5k5 7+
o VAR S TS AN i

ARSI AR Wnt-3a AT 7EAR N SRS
Wnt/B-catenin {5 5 & 1% U W FRATEERE Wnt-3a
YERZ I Wit 28 IR DIORFRIA Wnt-3a (A
SV T IR EL 4 P s A B AR Jurkat 4F Sk A B A
R E ARG Wat-3a (U E AR # FHRAHE
AP ATEER) Wnt-3a 85 LABGE Jurkat 1l rh 22
HLE) Wit/ B-catenin {5 5 ik 42 W58 1% 38 I W% J5 X
T-ALL 2 0. 55 70 248 i 199 ) 552 i

AT RN OFHABRHEE AdS-Wnt-3a 5 L
Jurkat 20 ] (9 5% Qe AR B 42.54 £ 1. 63 % %
RT-PCR #5/ A] U, Wnt-3a JE A () FE 5 Rk R H
HARIRFHEN 1) Wnt-3a 1 Jurkat 41 AREEL @
Western blot 255 78 Ad5-Wnt-3a $44¢ Jurkat 40 j0)5
B-catenin & [ AN IR I B A E 78 Wnt-3a 7
WO 22 ML 1Y) Wt/ B-catenin {55384 B-catenin 7E
2 Wit (55 B A O E LR R
S B0 AR AL T B RIS AR OA N R S
PR IS AT DI RE bR AR

FEMCEEAN b FRATHAT DIRE 23 B & B Jurkat 2 fifd
H Wnt/B-catenin {5 5 3% 42 BOWE 5 AT 42 48 40 A i
Go/Gy WIHEA S 3 HEFANPE  SRTT Nygren %5 7 fif 5%
KB Wnt-3a il B-ALL 40 i 5 £ LAY Wnt {5 596
1 Tfe st Wnt-3a #7] B-ALL 40 i R34 51
HXTAEAAE A s FRATHED X — B AT g &
BHARMAMAA L BT AR R BA AN
FIB L AT 50 RIIEXT Wit 55114 1 2 1 S+

cyclin D1 2 4 i &35 0 1 B9 = PR F c-mye
FEPWEN G RE D 2 5 200 R 36 2 R0 200 B 0 T 0 e 4
HHIFGE R IRAE I I CD34 * 21 il b B-catenin 3514 | 4
J& cyclin D1 fil c-mye Fkoeas " #RX 2 PR
J& Wnt/B-catenin {55 7E A T UFHE L AR K
B Jurkat/ Ad5-Wnt-3a %% 44 20 40 g *F (19 cyclin D1 Al
c-myc mRNA KKK AR P Uil Wnt-3a
S Jurkat 2 A JE 399 32 Jr 010G B 0 5 AT RE 2 38 2ot
Wt {55878 W06 5 L8 H T I LA eyelin D1 Al
c-myc SZFRT

g BRTR AMNIEE Wit 25 R Jurkat J5 3800 40
ML 28 MY Wit/ B-catenin {5 5 3 42 Jf i i [
cyclin D1 H1 c-mye {13 354 7 41 i 1% 38 8 A1) 19 ik
JEH S W] 2 Wit Becatenin {5 5 7 75

T-ALLAHM ) A= R 4 b R R s e Rt
FHIET Wnt/ B-catenin {55 S 0] GE R A T-ALL [ MR
FRIAIRYT Y X — R X W H AR ATIEAEATSE
(75 18] LAE— 2P 58 30205 5 8 B A 1 a0 B o3 1
SRR BT T T A5
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