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i) P £x 5L I HOXA9 )L st APk F1 Lo vp 1)
2& 38 B LIl R & L

FHEm Rt F) ERE

(EMNEFEMEERILAE, LA EM 256603)

[# ZE] BH#W UIERIES&ZER HOXA9 6L 2 F s (AL) 8L E B 4 i i 2Rk IF T
IR XL, Ak RA RT-PCR JrikAaill 46 #iA[RIAS ] AL L HOXA9 mRNA (335K, L 15 Bil4E & M i/
M SR (1TP) fBLYE XTI, 55 46 i AL FL (52 i B Ehn A ) HOXA9 F&PH B4 38R K 63% , Horp
SV BEA ML M (AML) 20 PHAE R 3K 38 (86% ) WY 0 i T 2 M bk L 40 B (1 1M s ( ALL) 2H (35% ) B % BRZH (13% )
(P <0.05); AML £ HOXA9 mRNA ik /K01 55 T ALL 4H 2 X HRZH (P <0.05) , HOXA9 7 & % )L % AML th
FEARIA], mRNA AR ACEARYK g : M5 B > M4 B > M1 AT(3%) M2 B, i e M3 B e Rk I 31 2 ik . HOXA9
TE AML f8 )L fa 2 Hp 09 B RE KPR o AML AR LYINA2H HOXA9 He [ [ 335 % & mRNA 7K-F- B 8 & T 4%
RN BEZE (P <0.05) , M4 5% B4 FL A 2 RIS 28 X R B4 HOXA9 JEN Kk B &S T oM A
FIXFIRAL(P <0.05), &it HOXA9 JL[H m ik 5 AL [ & 4 #H ¢ AML fB )L HOXA9 LR 3% 3k /K V-8 i &+
ALL )L, HOXA9 BB 3RAH 5 M MR AR FREA O, HIRTUE AN R . B, HOXA9 B RA B JLE AL
W JBYT IR UG I — AL [ FE LA ILREE,2013,15(4) :268 —272]
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Expression of homeobox gene HOXAY in childhood acute leukemia, and its clinical
significance

JIA Xiu-Hong, ZHU Li-Ping, LI Jian-Chang, WANG Cui-Cui. Department of Pediatrics, Affiliated Hospital of Binzhou
Medical University, Binzhou, Shandong 256603, China ( Email; jiaxiuhong001@ 163. com)

Abstract: Objective To investigate the expression of homeobox gene HOXA9 in the bone marrow mononuclear cells
of children with acute leukemia ( AL) and its clinical significance. Methods Forty-six children with AL were divided into
acute myeloid leukemia ( AML) and acute lymphoblastic leukemia ( ALL) groups. Fifteen children with idiopathic
thrombocytopenic purpura were selected as a control group. The mRNA expression of HOXA9 was measured by reverse
transcription polymerase chain reaction (RT-PCR). Results HOXA9 expression was detected in 63% of the 52 bone
marrow samples from 46 AL children. The positive HOXA9 expression rate in the AML group was significantly higher than
in the ALL and control groups (86% vs 35% and 13% ; P <0.05). The mRNA expression of HOXA9 in the AML group
was significantly higher than in the ALL and control groups (P <0.05). Among the children with AML, those with M5
AML had the highest HOXA9 mRNA level, followed by children with M4 AML and children with M1 and/or M2 AML, but
HOXA9 expression was not detected in children with M3 AML. The high-risk subgroup of AML children had relatively high
levels of HOXA9 expression. In the children with AML, the initial treatment subgroup had significantly higher positive
HOXA9 expression rate and HOXA9 mRNA levels than in the remission subgroup and control group (P <0.05) , but there
were no significant differences between the latter two groups (P >0.05). The non-remission subgroup had significantly
higher HOXA9 expression than the remission subgroup and control group ( P <0.05). Conclusions High expression of
HOXA9 is associated with the occurrence of AL, and its expression level is significantly higher in children with AML than
in those with ALL. There is a positive correlation between the expression level of HOXA9 and the risk of childhood
leukemia, and high expression of HOXA9 suggests poor prognosis. Therefore, HOXA9 can be used as one of the indices in
the diagnosis, treatment and prognosis prediction of childhood AL.

[ Chin J Contemp Pediatr, 2013, 15(4) :268 —272 ]
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[A] 5 £ 3% H ( Homeobox Gene, HOX F:[A ) 22—
PRI IR Jif & 7 R0 A0 Ak 0 9 5 R . HOXA9
FeJE T A FERIIE &AL, AT A T SRR
B (Tpl5-pl4) e —MpE ZAHE IR ¥, 5 E i
W R YIARDE " . HOXAO 76 LY At i 4R
200 B A 3 ot T AL e v i R, S B I
T WA AL 2 —", E P HOXA9 ik
5 LE S E I (acute leukemia, AL) 3¢5 S ARG
WEIE R IE B DL o ASBIFSE R 00 5 s) 22 SR Bl S o
(RT-PCR) X} AL f& LB #8540 il HOXA9 LA
ZIE AT, 50 )L AL vh HOXA9 JE[H 3k
M SR AL YR 97 S B iy AH SS 1, LB il R
B ) B PRR YT JLEE I GE UG SR EEETI A R .

1 #RETE

1.1 ImRA#
e 2009 4E 9 H % 2011 4F 12 H [al#fiz N AL #
JL 46 ], B EbRA 52 1, o B 25 4], 2 21 441,
FIRI0PMAR B X6 A, PAAFRS % 10 1 H.
AR i MICM (JEZS27 iy AR s 1% 7 Ay
THW ) o3 8L, B AR AR 20 O S MR RE AR B s
(acute myeloid leukemia, AML) 29 {3 (M1 3 {4, M2
6 151, M3 4 {5, M4 7 {5, M5 9 f51]) , bk E2L 20 e 5 o
J75 (acute lympholastic leukemia, ALL)23 fy, 5B}
HRZH 15 1], e 55 9 3], 2 6 3], A% 11 S H 210 %5
6 A AR 4 2 9 S X0 S M i/ M/
SE(ITP) B L. FEARSRIEMMERHE LA KRR

FRPEAR AR AL WA AT AL K697 By DA
e, NIRRT R G2 i 2, BRI 3R 1,
WIAHTETIZ N AL (B R 2697 1 8L ; St 448
WIS ST | AT R IR i s R i 4s 20
WA AT | DI RRBRZEME. ViR
37 B8 IL(3T BB HEbR A ) , AML SR ] DAE (4L
B PR MKAEIATE) 16T O AT, Horp M3
RUR 4 S A CGE IR (ATRA) B 5 2205 R (DNR)
1697 s ALL SR H] VDLD (KR FHrik 2L % R Ao iel ]
2Tk it 3t FE KA ) BT IT RALIT o SRR T 1]
LIRS 12 ) BriEbeAs , REEfRAL 2 (8 L3
WA 3 B BEbrAs o
1.2 FEKH

AR A0 A3 B (R TBD A w) ) s NGt
20 B 1 L9 200 bk U937 (b7 v [ R 27 e 40
J5) s RPMI-1640 | Jif: 2 1fiL 35 ( 35 [&] Hyclone 23 H] ) 5
RNA $2 SR & (bt A R s A HEARA R A H])

RT-PCR 7] & & HOXA9 B-actin 5|4 ( H 4 TaKa-
Ra 8#]) o

®1 52 HEHERAE MICM SEIZEMSE  (4h)

P G RERA HIt
AML 7 2 29
ALL 5 1 23
&3t 12 3 52

EaIb=E
20
17
37

1.3 XWHZE

1.3.1 U937 wmpaxsc  FH 10% fa4f i, 4k
JEoh 10 77 U/L 58 3% M5 2= 1Y RPMI-1640 1557
W, T 37°C 5% CO, 1 A1 B 40 M 35 5% 46 b 35 5+
U937 4iiffl., Aiff 2B RE, A KRELF,2 ~3 dife
WIFALARY UK, 328 B T X0 AR K T i 4 i, 11207
1 x10° $2HUE RNA #8477 RT-PCR, 4 M 4G I bR AR
PR HE

1.3.2 #A#l& WHEMESRH 2 mL 545
FRAs, 3 A& EDTA $isER) 20 mL 8 N, R MK
EL 200 A0 B R O B 5 0 B BB R A% A M . =0T
A 2 mL A FRER KR BEARAS , 1] B A 2 mL
NI C A 53 B, SR 5 B A R 450, TS RE
%N AT B B RV, DRAF PR SR T AT L AP 20
#1 2000 1/min 2.0 30 min J5 0] W43 2, JCHE W H
[ 2 T 00— B0 L A S A5 AR R ) A 3
ER/KFE 43R AT, 1000 1/ min B0 10 min, ZEELYE R
PR . H IR o

1.3.3 RNA#RE5%% A &UiB Kk L
PRI i B RNA, 850 W B A 4l fk RNA, & T
RNase Free 7K, 587075 o6 6 BE 11 I % A o W o
A260/A280 HLAE, /T 1.8 ~ 2.2, Il 5 BEAS A
RNA ¥R EE

1.3.4 #4F R PCR BLE # RT-PCR 5 &
UL EEAE . HLEE cDNA G S B 45 F R 37°C
15 min,85°C 5 s,3L 1 ME¥F, H Primer Premier 4%
& B HOXAS 519751 : 1E L4E 5'-TGTC-
CCTGACTGACTATGCTTG-3', Jz ¥ 4% 5'-TGCTCG-
GTCTTTGTTGATTTT-3", - Bt K J& 353 bp: NZ R B-
actin 1E S 5% 5'-CTCCATCCTGGCCTCGCTGT-3", Jz
Y % 5'-GCTGTCACCTTCACCGTTCC-3", K Bt K
268 bp, WK N :95C HAZPE 5 min;95°C AR 1
30 s,55C Bk 30 s,72°C ZEAH 60 s, FeiE4T 30 1~
e 72°C L 10 min,

1.3.5 ¥% % PCR =¥ PCR =¥ & &R Y
BH 1. 5% B s BEEE S L HLTK, 100 V iR HLIK
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40 min,RAERE, BH S5 R 268 bp K 353 bp 4b TrEER(F =53.74,P <0.05) , H.Ap M5 A HOXA9
KA 5t , 43 Ak B-actin Jz HOXA9, £ Gel-Pro mRNA [ KK P die i, M4 BUYR 2, T M3 BURAG
analyzer BPEAMHT IS4, 1180 FAOHEDT mRNA [OADGT J%) HOXAO ik, M1 %015 M2 %) HOXA9 mRNA %
FikKF. HOXA9 mRNA FXf £ EKF-(ODR) = F/AKFBARH2ZEFTG I FE L. W3 MK 1,
HOXA9 JK 1/ B-actin JKFEE(H x 100% .,

1.4 FHit=4HH F2 FHEBH HOXA9 mRNA HRIXER
K SPSS 13.0 Geit4k 4 Ab BRE R , FEAR R EL 5% - HOXA9 mRNA % HOXA9 mRNA
KX KB T RS T AR R + ARl 22 (2 2 5) ) [I(%) ] (x5)
FoR, SRR RE R I %0, P<0.05  wma 15 213) 0.085 0.016
R B 3 2 AML £ 29 25(86)* 0.462 +0.161°
HIESATI L ALL 41 23 8(35)" 0.159 +0. 062"
F/ () 1A (24.94) 18.06
2 #Z£R Py <0.05 <0.01

a: X HRALHLEL, P <0.01;b: 5 AML 4 1135, P <0. 05
2.1 HOXA9 E[F7E AL £JLRMBAHRIFRIEER
46 {5 AL [BJLH (A M40 HOXAS BME#R k% 2.3 AML )L HOXA9 EEFAKFESUTHR
h 63% (33/52) ,Hirh AML g1, HOXA9 [HI: R k%~ HIXR

25(86% ), W 8 &5 F ALL 41 (35% ) Fx % W4 (13% ) WAL 5% IR 2H K 2% ik 40 58 )L HOXA9 PH R
(5l =14.63 22.15,#4 P <0.05) ,ifi ALL 4150408 HWIRESA ST 28 L (43 x* =23. 819.,5.888,
YR IGFE L ( =2.15,P>0.05) , %) P <0.05) , MM 2H 5 % B4 825 RSt

HOXA9 mRNA 7¢ X} FE4H K AL # L E 6 p 3£ BX(P>0.05), Wik4,
BRI, AML 41 HOXA9 mRNA 2% 3% K - B i

3 AML &iE HOXA9 mRNA BJFEiLKE xz*s
R X RELH S ALL 4 (435 ¢ =5. 098 7. 424 /¥ P ® o mRNA RIAF (v

<0.01) 7 ALL 415 BUALH e 25 5 T 40 i 25 3 FAB e " HOXA9 RikkoF
Y (g =0 924, P >0.05), U937 41 5 % ik i ; P
HOXA9,7£ 353 bp AW 2 A W—524F . 4541 B-actin M4 7 0.498 +0.070°
IR A HEA AR R, Wk 2 FIE 1, FM% 9 0.62513:7(:. 063"
2.2 HOXA9 RiAE/KTEH AML FEFX R P o005

A AML f8LH I FAB 53 305355 7 8, 52 a; 5 M1 fl M2 B4, P <0.05;b: 5 M4 B FAs, P <0.05
HOXA9 mRNA FKik/KF-1E AML &8 2 8] (1) 734
M, 4550 58 AML 3 HOXA9 & 1 ik /K F

M 1 2 3 4 5 6 7 8 9 10

400 bp m— === HOXA9 353 bp
300 bp==—— === B-actin 268 bp

1 RT-PCR %67 HOXA9 EFAE R HMIRIEER  11:M:500 bp Marker;1 ~2 . %} 20 ;3. U937 4ififi ;4 ~8: AML
21,4331k M5 M4 M3 M2 M1;9 ~10;ALL 41,

ST RHOR N HOXA e R KKF AR ZfR4L(43090] g =6. 174 5. 046,24 P <0.05) , 5K %%
TE2E5%, WG4 HOXA9 mRNA XS RIUKFE R, & A2 gt L (¢ =2.258,P >0.05) .
Iy M Ji HOXA9 mRNA PSR ACHRRAIR, AR ARG R IKKF# T X R Z MR 241 (251 g =

22 41 HOXA9 mRNA & ik 7K A58 & (0. 638 + 6.268 5. 143, P <0.05) , Zfift 4 5% IR He i 22 5+
0.024) , WAL HOXA9 AT FIAK R TS RAIFE X (¢=2.095,P>0.05), W34 fiE 2,
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&4 HOXAY AMERZESUTHRHXER

N HOXA9 [H#:% HOXA9
am o MO (529)
papitskil 15 2(13) 0.085 £0.016
CIRGEE] 20 19(95) " 0.490 +0. 140*"
i 7 4(57) 0.245 £0.023
AR 2 2(100) " 0.638 £0. 024"
F/(* )4 24.87 11.33
P <0.05 <0.05

a: SXTIRAL AR, P <0.05 ;b SEARL HLEL, P <0.05

2.4 AML #)L HOXA9 AR ER S fBR AN
X%

IR ILE AML 297 @i (RfE 4. M3 M2b
JAE inv16 YO REUE | m e d  AETE TS HHOC Y
xR 28 AR ey — 3, fa A - AR S TR S fE B A

400 bp =—pp
300 bp —w

2 RT-PCR £#@ifll HOXA9 EEE R HPRIXFE R

6 ~7  REMH

3 itig
AML F) R F G AL B4y 22—, SET R it
AL {5y 2 —" . BB BRI R Ok 2 45
B Al AR G 7 RO i . HETHESE AML &
TP R O R U B A RS HOX B[R % o
WA SR REZENER, LRERE
A I ) R A . AR SE A BH 1 % & mRMA
JKAF- A HOXA9 754 2H 1) R IB1E L. 45 R
7, HOXA9 SR 78 )L AL i 2 53Rk, BRIE %
H 63% e AML 21 i )LH HOXA9 FHME=E Je
IRZKF-H B = F ALL 41 Kt BE A, i ALL 41 5 %t
HAZH M 25 5 G432 08 Y. Niini 2550 16 JL 319
ALL 835 19 3 3k He PR o R 4G 3] HOXA9 KL [,
ARFTREE RS Z AL, #8 HOXA9 S mkis 5
JLE AL B RA VIR R TE AML 3Rk K- B
i E T ALL,

HE— 157 HOXA9 mRNA 323k /KE7E AML 4
LAY 2Z 8] /Y 43 A LA R W HOXA9 7E )L & &Y

F) ,AML ) iR 11 iy B, el 10 £
HHIbRAS, FE 8 Iy A A, AR N R
Fied REZ AML L HOXA9 23k B 351
9 100% 90% \73% , %} )5 HOXA9 mRNA Af%f 2k
IKFA35124 0. 60 £0.10,0. 47 0. 13 ,0.32 +0. 12,
i fi2H HOXA9 mRNA AHXS 21k K- TR fE 4 &
HFELL(P <0.05), lL# S,

&S5 HOXA9 [HMERIASILE AML B2 AHX &

N . HOXA9 P HOXA9
25 % (%) ] (Fxs)
ffad 11 8(73) 0.32+0.12
rhfe 2l 10 9(90) 0.47 £0.13
fE 8 8(100) 0.60 +0.10*"
F/ ()8 (2.98) 11.52
P >0.05 <0.05

a: HIREA LA, P <0.05; b: S G LA P <0.05

4——HOXA9 353 bp
#=—=3_actin 268 bp

1 :M:500 bp Marker;1: Xf B840 ;2 ~ 3. WIVA 4 ;4 ~ 5. & fR4l;

AML 3k K F-AEAE 22 57, He mRNA ATk 7K
RN M5 B > M4 Bl > M1 FT(8l) M2 B Horp e
M3 FU A R R B Fe ik, MS AU M4 AU M1 il (8R)
M2 B () AH B 22 S 3R et X i M1 T Y
M2 7] HOXA9 mRNA ik /K F-H Hb 25 5 oG 112
B, Casas %5l RT-PCR J5 501 1 41 il
A AML % o HOXA9 \DEK . CBL & CSFI1R 3t [H
[)26i% , 7R HOXA9 78 AML Hh 33K TE 78% 1L T
FE Rt F3k 15 % HLARUTER 5 [F) iR a0 & B AE
M2 It HOXA9 3£ iK 8K, A #F 58 AML & L
HOXA9 FikBr T M3 B ¥y 8l Rk &, /04t
Ho2e R SR AR A BR o i A3 5%, 8l F L
B MRS R BRE SBRAANF, A R — 2wt
%o AWFFERIETE M3 Al PML 5 RARa Bl G
AT ALBH A () PML-RARa fit-& 56, 1 2 H R v] 75
5 PML-RARa 431k, T ¥ HOXA9 % [H % ik, #ER
HOXA9 7£ M3 B v 55 3k Ff& 1 f£ 5 PML-RARa fil
BHERA T E—E R R T A I
4 M3 BUSR R TA HOXA9,, b A, HOXA9 JE[A 1Y)
FIREHLEILE AML 1 fa i SR TE—E R &R, H
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AML g [ 1 8 i, HOXA9 3% ik K F B &, 32 78
HOXA9 £ 3k /K - I AE Sy AML 15 [ 72 B2 79 4 Jis
Z—5

H TS 8 T AML 32520535 | i [ 1055 44
WIS AT 2550 77 1 22 24T 24 02 S By 7 R Ry 32 %
JEA S L A T 24 ML AR =2 — 2 E I 40 B
PRATRE SR I, % 245 ) ) BBURME T e T BRI AR 7 2
RIMTFEMTG . AT ATILE U937 (A L 2
PESRZL AN MR ) 20 A siRNA T4 HOXA9 Jit
PRI HC 2 M AT T BEST, 7R TR HOXAO e [A]
AR e 2 M S AT 2GR TR 24, 3 v X 25 0 Y
TR, T A E M PR =7 . ASBIR ST R B Ak ST
HipJe AL M 40 i 3% 58 HOXA9 B 1 & 22
S WA A G A R S 48 L P e ik HOXA9
PHYER 303K 95% 57% Fil 100% ; 2 & 45 R i
7 :3 41 HOXA9 mRNA AHXf 35 7K1 i i BURAR YK
ARG WA 4 U BITE AL Lo
M BATE 338 & N HOXA9 mRNA X} 357K F,
WAL AN AR GZ A 2H 17 ) S v 2 e A F0 o R A, T
GE ik 2 RN BRZH LU 35 28 S T Ge vt 27 8 S P i
ik HOXA9 R H ) AML & LTG5 A B, 5 Starkova
SV — 3. A b LR IR AT R AR R A
FIRZZfifk 20 HOXA9 R 3Kk 7K1, ] (5 i g 40 i
PR, B A B it 24, {5 HAE T BL AT o 2 — 25 i
9to AWEIE HOX PR 4L T K - %) AML J& 97 4
fii, FoH HOXA9 Bk PRG35 2 F8 4 IIm IR 22 fif AV
IT USRI SR . HOXA9 LA Al B 54k
ISP 254 ¢, kK- P- 5 EAFFAY T RCR 2 UAHE,
TE—EFEE B AIE A HIR A 7 ORI BiE R F7

(& % X #]
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