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[(HE] B W atbsan e (AML) L WTI 3 PR k5 00 & H 516 RS 6 & .
Tk RHSEHITE R PCR A 45 AR M3 JLEE AML (5 WT1 £35/K -, FHRErE S AML #i)5
e, SR EEELHEANM H ] >60% ) AML &)L WT1 35 4CE R TAHEAII < 60% B )L (P<0.05) .
M2 G HIZHAIL I WT1 k8K TR M2 S5l ( P<0.05) . SE4Zafid B LA WT1 Fk& W E K T oz m
HRM (P<0.01) o ERITETRET WTL Sk 2 4E T A A% (DFS) IR T WT1 {IR3Rik4 (P<0.05) .
75 FALIT AR WT1 R = 1 N GOR G40 2 4 84773 (0S) FIIDEFS & T WT1 FRERRE <1 8
PR B (P<0.05) . AML B JLEHE & 2~3 1T WT1 Rk & LI E#E, &it WT1 RikKFE 5L
AML FUG BYIME, ShAS WM WT1 F557E48 3L AML AMRAIAYT . P0G PFAN RIS & T )5 T EAT 2 R
N E [ FESHRILRIZE, 2016, 18 (12) : 1211-1216]
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Expression of WT1 gene in children with acute myeloid leukemia

TANG Xue, GUO Xia, YANG Xue, XIAO Hui, SUN Jing-Jing, YUAN Li-Xing, GAO Ju. Department of Pediatric
Hematology & Oncology, West China Second University Hospital, Sichuan University; Key Laboratory of Birth Defects
and Related Diseases of Women and Children (Sichuan University), Ministry of Education, Chengdu 610041, China (Gao
J, Email: gaoju651220@126.com)

Abstract: Objective  To study WT1 gene expression in children with acute myeloid leukemia (AML) and its
possible correlations to clinical outcomes. Methods Bone marrow samples were collected from 45 children with AML
(excluding acute promyelocytic leukemia, AML-M3) at different time points of AML treatment and follow-up. WT1
gene expression levels in bone marrow mononuclear cells were assayed by real-time fluorescence quantitative PCR.
The correlation between WT1 expression and prognosis was retrospectively analyzed. Results  The WT1 expression
level in AML children with bone marrow blast cell percentage of >60% was significantly higher than in those with
bone marrow blast cell percentage of < 60% (P<0.05). The lower WT1 expression level was documented in children
with AML-M2 compared with in children with other non-M2 subtypes (P<0.05). WT1 expression level in patients in
complete remission was significantly lower than that in patients at diagnosis or relapse (P<0.01). The 2-year disease-
free survival (DFS) in patients with higher WT1 expression was significantly lower than in those with lower WT1
expression at the end of induction chemotherapy (P<0.05). The 2-year overall survival (OS) and DFS in patients with
>1 log WT1 reduction range were significantly higher than those with <1 log reduction of WT1 expression level at the
end of induction chemotherapy (P<0.05). WT1 expression levels tended to rise 2-3 months prior to bone marrow relapse.
Conclusions WT1 expression level is closely correlated prognosis in children with AML. Dynamic monitoring of WT1
expression level is of great clinical importance in terms of individualized management, prognosis evaluation and relapse
prediction. [Chin J Contemp Pediatr, 2016, 18(12): 1211-1216]
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ZPEBE AN ML AS (acute myeloid leukemia,
AML ) Ay i 58 1A 0 e v R 3 A 1 e, 7
e RF L. diMLis 2o Jr Tasttl o . JRdT R
AV Jy T4 5 B e . H AT A
ARG A 2 o T~ 8 D AMIL 73 B2 W A
Gy EIRST EEARE, (BAR Y ER 5> LB AML I
RS PR AR I B TR bR AR, R, anfarxd
JUEE AML AT 5O 4 04 f& B B2 432 LA S AL
TRITX T3 AML B oA 2GR o

(=g e 1 ( Wilms tumor gene 1,
WT1) BT 11p13, f A Wilms I8 40
g TIRE, 5 Wilms & L RJEBE VI,
ENAMIFFR R, WTL Rk AR K —#85 AML
BAEWHE WoFHEY =R T WILEy—Fhz
F s e, HERRIKFAERE 3 AMLRYT . 0
O DR RN VA O T A4 i DR AR 1 2 7 [ b4
Bl EEE ALY, HENCT AML EJL WT1 Kk
Ll PR3 SCT7 T TS50 o ASBIFSE R FH 52 I 28
JEE B PCR 7R JL#E AML ) WT1 Ri5KF,
WF5E HARAEIEE, K075 AML LAY 7 B AT
JRHIR R

1 #wetEAEE
1.1 RIS
W 4E 2009 4F 4 A £ 2016 4F 1 A F U1 K2F
1BV " EEBERGIZ A 45 B L AML YK, A
Fh2E R YR A s (AML-M3) o A4 AML
3 9] 459 1 3% B L B8 I v el Bk 2 A7 IE AR Y, O
SERRE DTk, A RS R BEAS B2 B 2

o S A A A A R
1.2 FERF

IhA O 40 6 B R 1 R TR B 2 i
H R BT 2 7l o Trizol K57 My A b 5B b 40 4=
YR A BR/A ] . Takara 65 XM &0 @ H A
Takara AP A FRA A, %68 it PCR AR R A b
LR REAY R A R AR . WT1 LK 59 B
£t 1 Invitrogen NG aa e
1.3 FRARE

KA 45 9] AML L[] B 0] 5 B B8 bR AR T
Kl WT1 kK, 3180 vk, AML Jis {52 4%
IV FR F B AR AR A B 18] s AR B 1, 9 iR
KEILPE 1 R IE S Rie R &, SR A
BILHGHRITIRAET:, 36IE LG M BT,
A CHAMERAVE AT WT1 A ) .

F 1 AML BJLETLE B8 R & 8 = R )
. H R AR BT SR L
AML 775 18k . - S

w2 WA R JLERTT I T JLEAS LR 52 BE T V.3 &1t
MO 2 0 2 2 0 7 0 11
M1 3 1 2 1 1 4 2 11
M2 25 9 15 18 14 39 5 100
M4 4 2 3 0 2 11 0 18
M5 7 8 3 1 29
M6 2 0 1 1 1 7
ESl 1 0 1 3 0 4
& 45 19 32 28 24 68 9 180

TE: 7R 22 ) AML UL FILE TG 1~2 A L 25RE0i0EE 3~6 DA REERERA, LT 96 ik,

1.4 WT1 EEF#&N

K 4 EDTA $i BB #6445 A 1~2 mL. Ik I 2
L 8 VAR R O B R R A A L
K FH Trizol 2 7 $2 B 40 M9 &L RNA 5 386 5% 5% ) &5
cDNA., WT1 HARFER AT ABLL N2 3N 54 K5
AN L 2, WT1 H1T ABL1 JE B 38 7= 4 B 4y

B4 120 bp F1 129 bp, #6532 & PCR W AKF
Taqman Fast Master Mix (5%x ) 4pL, I ¥F 5l ¥y
0.5uL, FUF5I¥ 05uL, Z6H#4EF 1 ul, ¢DNA
BT S ul, K@ £ FKOuL, R 4&M: 95C
ARPE 10 min, SRJG HEAT 45 4> PCR AR (95°C7EME
10s, 60°CiEk 60s) . H#fs WT1 Fll ABL1 45 [ %¢
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JGRE R PCR UV Y CrfE, R4S AR bR th
2k e DB, WTL X k& = (WT1 3%
D% /ABL1 #0140 ) x 10*, % SALI P45 it WT1

TR FREREEELL log (W1I2HF WT1 AHXTRIA
i FEPAITA AT WT1 AR AR ) Fom

*®2 WT1 X ABL1 B3| ¥ RIRsTF 5

FEA Gl NE73a) J¥51
WT1 G 19 5'-CAGGCTGCAATAAGAGATATTTTAAGCT-3'
TG 19 5-GAAGTCACACTGGTATGGTTTCTCA-3'
WREF 5'-CTTACAGATGCACAGCAGGAAGCACACTG-3'
ABLI B 5'TGGAGATAACACTCTAAGCATAACTAAAGGT-3'
TG 1 5'-GATGTAGTTGCTTGGGACCCA-3'
TREE 5'-CCATTTTTGGTTTGGGTTCACACCATT-3'

1.5 B A RRITEMH

AML /97 2 B [ B 4 5% 2 51 45 AMLI15S
BIF R M SEROTAG M B RS R AR AN LA AN i
<5% E L HSERTM ( complete remission, CR ) s
JEHRMIZIHEANE = 5%, {H <25% 7E ST 2
AR FIIHEANME = 25% & AR ZEfR; CR G E#E
SRR FANFEA L = 25% & XN R Kk (ARBFFEARD
AL HERESNE i) o
1.6 BEiA

BEDTHE 2 2016 4F 2 H 1 H, Tz Bl [a]
20 (1-82410H) o BEAEAHIZZ H 20
D2 5 A AR] Dt PR i SR8 T A ] TG 2B A I
N CR Z H 2= R SAE I R SE T AT
1.7 Fit=aHh

K SPSS 22.0 Geit2E A T ARG GE T 22 Ak
B AR ER R ORI A 8 (JE ) %
N, Z A K Kruskal-Wallis 9, P4 L
KM Mann-Whitney #3595 A=A 50Hr % H Kaplan-
Meier A A7 T, Log-rank K567 Hr AML 45y
Bt WT1 KRB SEARM LR, P<0.05 HER
BAgitE .

2 #R

2.1 AML 2JL#NZHE WT1 FRiEK T SIEKREFIE
MFSEMIRRHNXR

19 ] L2 I WT1 A P A 3355 1525
(50~29407 ) o AML 2 WT1 AHXS 2k it S50 |
AR L AR AR e A R R A

I7 )5 B 2R AR DL T BB A DG s el AML 8L
W12 BB R JHE 20 B LL 1] 7 T 2B 609% 1E A #6T
18, B BELNHELN I LB >60% #% WT1 ik K F4
fm (P=0.017 ) 5 M2 JEFIZLPIZHT WT1 Hif Fik
AL TAE M2 54 (P=0.043) . WL 3,

&3 AMLAIZE WT1 RiZKFESIRRFHER E SEZ#IK
X E [Pk GERD) ]

Il PRAFAIE B WT1 AN RAE  Z{H PfE

PER

5 11 1525(73~20608)  0.743  0.492
& 8 1359(50~29407)
ik (%)

< 10 12 403(50~10480)  1.690 0.100
>10 7 2542(247~29407)
A1 LA A (x 10°/1)

< 50 16 1700(50~29407) 1.342 0211
>50 3 7884(687~10480)
B REHELN I LA (%)

< 60 10 175(50~3378) 2.368 0.017
>60 9 4342(247~29407)
FAB 437

M2 9 191(50~10480)  2.041 0.043
4k M2 10 3638(73~29407)
PO~ el

1(8;21) 11 687(50~20608)  0.679 0.536
Hes 7 1704(66~29407)

LI REA SRS CR
14 1106(50~56018)
4 893(66~2542)

0.956 0.382

o RO

TE: a1 LR EMERIRAL bos 1 BIEILD L T5S
gy, MR TG ZEARIRL .
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2.2 WT1 RiLKkTEES AML HFRFSHIHE XM
W12 &2 Kk WT1 ik & 385 T 2 1

(P<0.01) ; WT1 fifi RiLBJAEW 25 E LI

ERTGEIEE X (P=0.772) . Wi 4,

x4 AML REMEFRIRET WT1 RixAKFHILEER
[P (GERD) |

PPIRES Bl WTI1 M RikseE  H{E  P{E
w2 19 1525(50~29407)
SEEGR T 54 48(0~415) 40.358  <0.01
W3 9 533(145~14428)

TE: = ADHRFE AT A5 AN HEAT W1 KRy 30 45 S JLRE L
ST AN EF TGN 4 24 4]

2.3 WT1 RIEKFMHIEZTUEELZNWXER

ABFFEXS 22 4] AML LA WT1 Bkt
Frah 8K (13 6] {2 i P iR, 9 Bl i S 1k
SPEERE TR ), Hih 36 AML B8 k. Bk
5 I E R SL R 3] W1 305 5 4k FR e N RS 5 Y
A, BE8EE % 2~3 4 H B WT1 ik 2
ETbEg, Hod 2 B LR WT1 FikE (508
161 A1 3 650) FH ERI2KF (191 Fl2542)
o5 16 AML B LR B8 &, 5 2 IRE LR
WT1 HIXFRA T (2 160) BHEIKE KR (788) FF
B 2.7 4%, LA 1.

25001 W0 WH K
2 000

1500 -

1000 - H1WRER

500

W1 HEPH A FET ek &

B1 15fmEEER AML 2L WT1 RixKFEITK

2.4 WT1 RIEKEETMEHXER

DL AML & JLPIZRE WT1 i ik (1525)
JEMHE, K AML L& KRR, &R
TR AR Y 2 4 B AR (overall survival ,
0S) KT AER (disease-free survival, DFS) 43
A 64% Fl 60%, 89% Fll 84%, 2257 TLH 2474
X (P>0.05) , W35,

18 ] AML & LAEWI 2 i ALy 7 45 A 4
HEAT T WT1 FRIKAKE AR 175 5 A7 45 o it
WT1 ik FREREEE O 1 AN BER, TR
R = 1A EE R LY 2 45 0S F1 DFS ¥ T
TRERE <1 ML, ZREASITEE XL

(P<0.05) , WL&6. K 2.

LA S AL 7 45 i WT1 7 ki (49)
J B . KRR s R 24
DFS (58% ) 1k TR F L4 (86% ) (’=5.263,
P=0.022) , WK 3; H24F0S 5 EXILHAMW
225 (67% vs 86% ) TG IT ¥ 5 L (=2.597,
P=0.107) o VAILFELI7 45 R WT1 Ay 363k &

(53) MERWiE s Aer . (KB4, WT1 mkik
AR 2 4F 0S (73%, 92% ) I DFS (64%,
83% ) ZEFRITG T2 L (P>0.05)

£5 AML BJIL¥ZH WT1 5. RRIEEHR 2 £ 0SS #
DFS tt& (%)

WT1 FKikKF 1% 24 08 2 4 DFS
HARiA 10 64 60
AP 9 89 84

V] 1.143 0.900
Pl 0.258 0.343

*6 FESNUFTFERMWIT REKETEREESEFR

RHXRE (%)
WT1 Fik7KF fP%k 2 4E 08 2 4 DFS
= 1 MR 9 100 100
<1 MEEER 9 52 27
7 AH 5.008 9.274
P{E 0.025 0.002
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IWT1<1/|\ |WT1<1/|\
0.8 1 L e 0.8 1 s
— WTL = 14 ’ L ,}WEBI/P
w FWTL <14 T L P WL <14
+ Segmk o B2
5 0.4 1 Wl =14 Bo44 o= WIS
gk S B %
021 0.2
0.0 7 0.0
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HEAFITE CH )

2 FESUTERHARE WTI

1.0 I
08 4 T ! oRERRA
i ikl
& 0.6 -
5 L
& 04 1 RIS
0.2 1
0.0 7

T T T L T T T
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AEAEITE] (H )

B3 AML ZILFESITERR WT1 5., RRIZA
MR TRk

3 itig

WT1 FEANR] AML A&, DL A [R] AML S %
ANFARZ Y F B AR R 2R, BN
HMECHFFERIT, WT1 FRIE7KF-LL AML-M3 55,
HE WA AML 1 WT1 Fa5 4 F A~ — 1,
Il AML1-ETO fili & 56 5 BH P M2 955 1 ) WT1 3k
AKOF B BT H e AML AL ™ AR T AR 98 A
AML-M3, {HZERAFRI, AML-M2 R4 WT1 3%
KA 10 H A2 AT WT1 A9 kK51 4
AHEANAR 20 b LA BRI AR OCHE, S, ARiE
CINENINSE 0SS OSSR EN ) & R B a7
MM,

A, AWFSE &AL K& K AML % 11 41
WT1 ik K T2 SRR e A . shal
M 22 1) AML L WT1 kK, RIEHERE &
2~3 N HAT WT1 ikt RIS E i, FoAT4Em
WT1 387K -5 1L b 8 41 j £ for B2 B2 AT 5,
BRI, T WT1 3P E bk KE 1 sh 5480 A B F

0 5 10 15 20 25
AP (H )

TREER AML 2)L4ETFi %

AML B PR FI AL A T

LRI R, WIS WT1 & &8 b A
AML 257 AR R 5 & T A )2
WT1 kK5 LE AML #il5 B R3S —
W Rodrigues % " XF 41 Z W2 AT 5E B WT1 ik
KRN AML B LEATRET, 4528 B8 WT1
BRI AML BLEEAEHT 5 17 Noronha 45 1
Xt 155 44 AML LB BT T s, W12 i WT1 3%
kS KA R T B . AR S R
WIS WT1 £kKF5HUE T, Wik, @&
B RAEA R FEAT KA B WF 5T LA — 25 B A )
2} WT1 £ik/KF5)LE AML KA R .

W/NR IR ( minimal residual disease, MRD )
KPR I AE 48 5 L F1 I MR YT . TS F
i RS T J5 T EAT I R (. X T2
(N ELAT R LY 5 52 R/ 573 T2
YRR AML 0, K il 3025 Wl it
SEH R AWK ST EUE PEAL AR R T H X T
ARK—FB I3 VAT i AL 2 R ) 803 1R
SEE I AML Y E], WTLAER—FZ [ s tric 5
BRI PRIV AN (A, Shibasaki 45 ' X
48 N AML (58 s, 54k T AL IE (T
LRI W1 ki PR B B2 I R T 2
MEY, WHE BRI AMREEDR, 55
ST AR WT1 Rkt T RERE I <1 DR
FBIH 2 4F OS FI DFS B E LT PR = 14
Bk 909 ). Nomdedéu 55 ' 43 H1 T 584 44 A
AML BH SRS WT1 Rk K5 U ER,
R T S AT 45 R WT1 RR2k 5 21835 7
JEARR o ARMFFEA LB AML & LILIE fby 7 25 At
WT1 EIAAKV-5 U5 BA WA 2454 E 5t
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SEHEMRER, BATNK, BT BA
A8 M5 200 B 1 A 8 S5 AT A PR W1 R
FEREE P R 2, i SARYT 45 R WT1 ik
TR —E R RE [ Rl AML P 1555 40 6 ART7 A
HURPE, L, i SIS RO WT1 kK
St — A B LA A

Zi b, WT1 £ik5ILE AML % YIAHE,
{HRETHE WTI1 FE 5 AML 43 132 B Ly J2 96 97 Y
WHE T — 20 oE, (EIRATAHAE A ASWHIRA W
WY, FRBEME IR WT1 78 AML TP i94E FMLE]
R ARTR ST SR AR 2 A
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