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[ E]86 TR EARIEEEILE A M S 4 A 05 ( Acute lymphoblastic leukemia, ALL ) BB F iz Xk R HE5iEFK
FIEMXR, # %  RALHREER RT-PCR M 125 #1%) & ALL 8 )L (ALL 41 ) 5888 45 4 Notchl . Wni3a I
B —catenin [¥} mRNA ik B, 3 55 REE HHATHER 04T o XTHRZH ( Normal control, NC ) 3 20 BI3E M 1 5% B B8 F & )L,
% R :Notchl \Wnt3a #l B —catenin ¥} mRNA 7E ALL BULFW A BILBHPIAEREX, S REM I, ALL 47 Notchl
mRNA Rik/K V148 B FEK ( P<0.05 ), B —catenin mRNA 357K V-1 B 387 ( P<0.05) , T Wnt3a K FE ik 53 BAM T
Beit#zR (P>0.05) . Notchl MIZRATE T WREL 40 A MARAH R FXH B4 (P<0.05) , Ti7E B I 40 g 1 195 2 IS T xeh B4
(P<0.05) ; 151, B —catenin FIFRAS BILR AR (<1 F3 >10 % ) RANF M E B AHE (=50 x 10° AM/L) il FREFAEAE %
(P<0.05 ) , 55 .FAB ( Franch~American—Britain, FAB ) 738 G iE 40 B R G IRAERE A R 0% (P>0.05) o #538. JLE ALL &
1 Notchl F1 B —catenin FRZERHE, WAHATEESILE ALL WELERBFEBIHNER; B —catenin ZH R FIATTBEIER
WA AR, Notchl F1 B —catenin Z:F M , H EHE N ALL 2RI F1EIT BUHTEE S .

[ 558217 ] Notchl; Wni3a; B —catenin ; 2 3k 2 40 B (3 105 ; JLE&
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The expression and significance of developmental related genes in childhood

acute lymphoblastic leukemia
LONG Juan,DENG Shan-ying’,TU Zhi~guang',ZOU Lin®
(1. Key Laboratory of Laboratory Medical Diagnostics of the Education Ministry;2. Department of Laboratory
Medicine ,West China Hospital ,Sichuan University;3. Center of Clinical Molecular Medicine ,the Children’s
Hospital ,Chongqing Medical University)

[ Abstract ] Objective:To investigate the expressions of developmental related genes and their relationship with clinical features and
prognosis in childhood acute lymphoblastic leukemia ( ALL ). Methods: The mRNA expressions of Notchl, Wnt3a and  —catenin genes
were detected by quantitative real-time RT~PCR in bone marrow mononuclear cells from 125 patients with newly diagnosed childhood
ALL (ALL group), and analyzed the correlation to clinical characteristics (age, gender, WBC count, FAB classification , immunophenotype
and clinical risk stratification ) . Twenty sex—and age—matched patients without malignant hematological diseases enrolled in this study as
the control group. Results: The mRNA expressions of Notchl, Wnt3a and [ —catenin were detected in all the bone marrow samples of
childhood ALLs and control patients. Compared with the control group, mRNA expressions of Notch1 gene were remarkably lower ( P<
0.05) , but the expressions of B —catenin gene were much higher ( P<0.05 )in ALL group. However, expressions of Wnt3a mRNA had no
significant difference between ALL and control group ( P>0.05 ). The expressions of Notch1 gene were higher in T-ALL than control group
( P<0.05 ) ,and were lower in B-ALL than control group ( P<0.05 ). In addition, the high expressions of B —catenin gene were significantly
associated with age ( <1 or >10 years ) and higher leukocyte count ( =50 x 10%L ) ( P<0.05 ) , and were not associated with either of
gender, FAB classification , immunophenotype and clinical risk stratification ( P>0.05 ). Conclusion: The abnormal expressions of Notchl
and B —catenin in childhood ALL might play an important role in the pathogenesis of childhood ALL. The high expressions of B —catenin
gene might be associated with poor prognesis in childhood ALL. Examination of Notchl and B —catenin mRNA might be a new target for
diagnosis and treatment of childhood ALL.
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F R LB R H WA IR s, Hrh 2tk B 40
137 ( Acute lymphoblastic leukemia, ALL ) 5 JLEE F IiL57% B9
75% AL, PR B E LB AR, SR BEE X B MR
WABFRFULST R IEGH, JLE ALL 5 F R AR X
70%~80 % , {EATY A #R 4> LIRS P A BUR, TR I B8 HEf 3
FHSWAMITE TS 3l M T REAEER

EAERBFTEY Nowch {5 S @MEMHBAE . HHE S
b T B e R A AR R A B AR R EEAE AR, Notch
{558, JLH Notchl A MRIE T H MRS I EIE 8 &R
FEYIAE RS, HAh, Wnt/B-catenin (55 H 3 RZREH S5AM
R0 F EE R 55, B-catenin R H P EEHNESEREF
6, FTRE 5 ALL HRA — B R . X R TR R i
PRBUER S, M JLESER BT E, BETEARER
Do Bk, BATRASKRPOGER PCR J7 4 T Notchl
Wnt3a il Bcatenin 7E 125 #i¥]12 ALL BILEIE, BEW
PR EAE)LER IR R LR RS HEM.

1 HMP5FH%

1.1

WA RE T ERKER KZEHEILEE R m B R
2008 4 1 H-2010 4% 1 HIBIARY 125 BilF)i2 ALL 2L, H+
5870 4,4 55 B, AEHS 1 A ~15 %, F4ER 5.9 %, Hi4E
i MR LS SRR R EL B — B, TR AN E KA
TARZIHT It B B ML 5% Sl GRIER
SFEYFERERL, £§ MICM(Morphology—immunolo—
gy—cytogenetics—molecular)IZWHRE", HANHEARMILLH) =90%
[ et R I R AR G BB . IR B BB AE M, -0 CAR A&
Ao DAAESEME M B LB 88 20 BI7E 4 B8 (Normal control
NCYE.B 126, & 86, E¥8 1 5 ~11 2, FHER 52 £,
ForP R R /MR 8 12 B, Bk A I 7 ], R
B 1 6. RNA $H Trizol i FISYBR Green % ER
RT-PCR B &N Takara 22875 ; PCR 5[¥h HigE T
o
1.2 #ik
12,1 HRERIRHRNSE BE TSN TEREM
BUE#E 2 ml, EDTA-Na, HilE. HUEEEREINASEN Hank’ s
VB, SR P VA S 40 A R B 0 A B B R A B
122 #tEE RT-PCR W36 5% & 8 RT-PCR #& Ml
Notch1 ,Wnt3a Fll B—catenin mRNA 2235, LA Trizol 277 $RELE
RNA, JABER T VR I & 8, OD g0 s e ELIEIITE 1.8~2.0,
FIRA 1 wg & RNA 43 558 5 %5 Bl cDNA, RF] SYBR
Green 1 7YYLl SEHY 2 & PCR Jr 4 I Notchl,Wnt3a 1
B-catenin mRNA KIZ3%, Ll GAPDH e R NS HH, 5197
F43 514 Notchl: E#¥5147:5° ~AAACAAGTGAAAGCATAT-
GGGT-3’, Fif5 4.5 - CCTGAAACAAAGATTCATGATT-3’;
Wnt3a: Fi##5|4:5’ ~CCACGCCATTGCCTCAG-3" , 514

5’— CACCATCCCACCAAACTCG-3’ ;B—catenin: F¥#5145:5 -
CGAGGACTCAATACCATTCC-3, F 5 |4:5’ -AGCCGTTT-
CTTGTAGTCCTG-3’ ;GAPDH: #7547 :5’ -CATGAGAAG-
TATGAC-AACAGCCT-3" , Fii#514):5" -AGTCCTTCCACG-
ATACCAAAGT-3" , FLRITE Gene-Rotor 6000 %€ B PCR
X 34T, PCR SR EER A 25 pl, HAELHE cDNA 2 ul,
SYBR mix 12.5 1, 10 pmol/L B L FHEF 1% 1 ul, EBEFK
AR E 25 plo RNEAH : BUAEH 94°C, 1 min —7Z84E 94°C,
10 5338k 56°C,20 s; ZE{# 72°C,30 5,40 ME , FE LM TR
REWN, F 200 HF R B FH AR ZA RS, K -AACT
=—(CT gz ~Clowmn ) , ETBSITELERER ASH Bint
H/GAPDH 5 IE % i BRZH AR HEBOFE 5
13 %itF 4

DL SPSS 13.0 GEit AT G T 2440 3, S HE Rk
BIRIERA A, BEERR A AL B A U R R, A
8] Ht.388 % FH Mann-Whitney K556 , 25 28 [A] He 38 3R i Kruskall-
Wallis #:30 , 2 KB R F &2 o0& /T8RS, P<0.05
BEHEE L.

2.1 ‘B # % Notchl,Wnt3a F= B—catenin mRNA &K -F &4 & &

ALL H 5% B2 B LA PR 50 | 20 400 B 3 % o /MR 1
HIEHE 0=0.05 KEER LI ET L, BB/ i, SHM
ST RZAAE G, ALL 4H 88 JL Notchl mRNA HI R kK FRE1K 2.6
& (P<0.01) , B-catenin FZRE/KFHE R 3.6 5 (P<0.05) , i
Wnit3a 7 ALL HFXT B RBEKFHEF EHE 2R L
(P>0.05), RA 1.

5n CInca
a B ALLE

mRNAMISF kK

M D 0

Notchl Wnt3a B—catenin
B ALL f 2 Fst B4 48 % B 88 Notchl Wnt3a #l B —catenin
mRNA 7RI E 4 5 NC A H#E, a: P<0.0S, b: P<0.01
B1  ALL BRXRRES4E s Notch1,Wnt3a 1 B —catenin
mRNA HRik

2.2 Notchl mRNA #9 &2 5IIL& ALL £ AR £ 2

Notchl mRNA #535/KE7E TH B4R ALL FEHE
BT (P<0.05) {875 B W E 48R ALL A /B B A%
FRTHEM (P<0.01) (WE 2), FE7 B MR ALL #,
WIEA B-ALL, BA B-ALL & AREEY B-ALL &% W &Y
], Notchl HIZRZE LG22 R (P>0.05) o
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X 34
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z
£ 24
: T
z . b

0 T

NC B-ALL T-ALL

B-ALL:B 4% ALL; T-ALL.T 40#g&I ALL;
5 NC 48l a: P<0.05,b: P<0.01
H2 ALL &RETRRHEEAS Notch1 mRNA FixHitt
2.3 B-catenin mRNA #9& & 5IL& ALL W6 R AL R A 8%
B-catenin mRNA [ 3R3X 54 EFISMNE M A 4 AEECR %,
ERILEEFR <1 FH >10 FHEELRK, HEFF 1~10
% 4 (P<0.05), TIZEAMH L =5 40 A% (=50 x 10° A~/L) H
AIFER K-t TR 4RHE4H (<50 x 10°AML) (P<0.05) . B4,
B—catenin A2k 5 5] FAB (Franch—American—Britain) 43
B B BRI R AR R R (& 1),
#F 1 B -—catenin mRNA FRiA5)LE ALL IEREFERNX R

2l B —catenin mRNA #ik

A3 ¥} AASTEKKEPS0(P25~P75)] . P
i
<1% 3 43.34 (2.36~84.31)
1~10% 99 5.48 (0.82~25.28)
>10 % 23 17.89 (2.53~56.36) 0.019
ezl
5 70 4.11 (0.83~31.95)
& 55 9.30 (1.33~34.48) 0.260
ShE L H AR TR
=250x10°ML 28 12.21(0.90~109.72 )
<50x10° ML 97 5.12 (1.12~24.21) 0.023
FAB 4%
L1# 34 9.05 (2.90~65.92)
L2 # 78 3.97 (0.85~30.14)
L3 %Y 13 12.28 (1.06~34.97) 0.283
GIE 5T
T 4 13 34.48 (1.11~84.31)
B #Hf A 112 6.10 (1.11~28.99) 0.278
e RS 2
kiR 60 4.49 (0.78~19.37)
g 32 14.46 (2.42~62.08 )
mfaE 33 12.11 (0.83-46.45) 0.114

TE : R Kruskall-Wallis &, Mann-Whitney ¥:318 P {8 ; $UE R Al

{rgoRmm s B E B (P25~P75) FRm

24 % B EHH B-catenin 8 &L 5 L& ALL I6 R4F 4289
PLAERS S . 140 BREL FAB 43780 Guss 4570 % e R4

B A&, L B-catenin WRILNEDTE, RHEZTENE
EIF ST (W3R 2) , MIEE R B A Gt 8 L (F=2.362,P=
0.034) . Z5RFH], 8 SN ML O 4 MET B-catenin Fik
WA FITEE X (P<0.05) , Ttk H]  FAB 43 B ffE 4
R 2 e R AT B G242 o

*2 ZEFHM B-catenin WRIASILE ALL IEFRIFIAERIE R

WG PRAFAE BIAZEHG) ArEEERE P

SR 15.141 0.218 0.023

PR 4147 0.062 0.482
BTN E T R e 21.559 0.272 0.013

FAB4ME! -1.385 -0.025 0.782

SRS E -11.791 -0.109 0.232

e PR3 B -4.903 -0.124 0.281
31 it

107 R A AR W) 2 A SR E T 18 I A BRI 5 44k R
TSIV R U, 15 SR A PR I B A R T 5
PR AR AIE S AR Sl I SRS ER &
FfrmE B PR AR R R R TE AL IR TR A O, R AT BB A AR Z 1)
WHRE BREASNOIKAELE FEARME K. SHFE
HRAIMFEILERE LHWBINLE, HERSEMERE
XEWUI S FHR BRI AT 2T . BESTFEDF
RN, N & T4 T A W F R IR L ] s A
HESFIREY, RS R EFHITANERENT
J& , B BUA P e R B FE B — 0 ) 40

Wnt/B-catenin {5 S FRENFHHMES S T E2M L
PRI 9 R HE , B—catenin VERIZ(E S BN AE S15%
A, KR ZRHMRAS , B 54588 H B-catenin E &4
B, YA RS B B-catenin ARG Tef-4 &5
A &Y AL RIS TR ERNERE , e
i A= AR P00, BP9 K3 Wint/B—catenin 5582 % &
IR 4 B 3R 5 8 P T LR B MR i R A R
J&, B—catenin 5t EFRIE 5 2 EHEME O LR WIRSE AR 8
EZHUEH IR, K, EEREZ MR Wnida 51T 40
HFY B FIGTEVE 1 B PIAE DR, A SR EE R &R B B-catenin
mRNA BFRATEJLE ALL R 2R HEERE, M H SR EFE
(<1 H 8 >10 ) RAME ML E AR =50 x 10° AML) %
BEMTUGHR, IR B-catenin FIEFHRIAFILE ALL
RERBRMNEBERRZ — WRHKMETEMNSEREZ
— M T4 <1 ZHBIURGIEE D (ALL BILFEES T
1~10 % ,<1 ZRBILILED ) X GHEER TR T, B
H—HEANE B >10 H4E 5 1-10 B HILE, B—catenin 50|
FIXRAERN . LA, B-catenin 55 REH LI ESHT
Wnt3a (1 mRNA kK FPAE ALL AR AT B 2R, T
RERP Yy B—catenin ZEIN B RH BRELE B FHAM LS T
4 Sre Dishevelled £ GSK 38 A4 L T BMFEIL, 5
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F R Wnt FHER AR I WntSa Wntll FHRERET
K.

IL4ESE, Notch {5 S BB EME F R BE LR T
K FAREES, BRI ERARHEE A RERE
A, S— s &4 R RARSC 9, Heh Notchl R1E
P88 40 8 B AR U B Y Noteh SRR IR 510, Notchl
BREERSA THRASERESHKAE R R (T-ALL)
FAIFE, LR BTA 8 T-ALL #5335 Notch 109, J5 42 1HH
2N &I Notchl RYFEE 5H B &R B MLW XM R KRR
wEGIARReY, B, RATRAPIEE R PCR Al Notchl
mRNA 7EJLE ALL BREAMPHMRE, S5RAIE ALLA
HFE R R T RAR Bl —P RARERE AL
HZ AR FIAR T LR, Notchl mRNA HIZIAZE T 4
HE T EA, XSRPMBEMRFS; WE B @IRAKT
TR, B AR HEANILE ALL 2 90%, XL A8E S0
A~ ALL 2/ Notchl RIZXFEK, ZT7E B AMAM T 40/
HEHAXFHBAARNER, ZAETHRIANAERE X
A F H Notchl BRA RBIER , WA MEBIER; EARRA
21 R & RN R W BR , Notch BOVERIAREIM, BR T sy
BIZAh, BATE ST T Notchl mRNA #9385 -5 HoAth I FRASAE
ZIEBRR (N 1 By , EGEIH#E L,

g FIR, AHREEBTEMNEEHRAEEEILE
ALL 9335 . R ATE B, Notch1 F1 B—catenin 7EJLEE ALL
REEEEN, ENTURSS5TILE ALLNEENER.
— R R B, B-catenin mRNA R RESHEER . BHH
FEHBEEEREEE R BRAREBEARA R, Hik
B—catenin mRNA #: X1 iFA4 JLE ALL BijE . HERMmAKHE —
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