R A iR Y 4% http: //www. biother. org
Chin J Cancer Biother, Apr. 2010, Vol. 17, No. 2 . 183 -

A P
DOI: 10.3872/j. issn. 1007-385X. 2010. 02. 013 o 15 IRWFST -

ST EE PCR 94 CML £2E HMGA2 ERAMRZEZRHIEFRE X

E F L as  EmsksF W AERSL,x L EmEE(1. HFERKY 5 ER k2. HF5E
B ols R EZHE o, A M 510515)

(5 E1 HAI: 50886 % 5 chronic myeloid leukemia, CML )£ & /M M ih & 8 R 1 A2 F£H( high mobility
group A2, HMGA2 )mRNA (#3235 B HAH S I PRASAF , BT B 0178 CML 8 b i 76 ) R I PR 3 S V2% SR 48 2006 4E 1 H &
2008 4 2 A 7ERE )7 RS RE 7 BEBE MRS 24 4] CML A1 5 B g B 0 B s S NR bR A BT 2513000 & 5Tk
FANE M ARAS B B Y R IR AR B 2R DL S HE ), LIDd 65 22 38( fluorescence in situ hybridization, FISH )$ AK: M CML
B BEAR A WA BCR/ABL Gl A3 1 3K, SEAT 26 5E #( real-time fluorescence quntitative )PCR( RTQ-PCR )H; AR XF HMGA2
mRNA B ZRIBHATHINE B0 , R RIS L3 CML (8 5 AN Rl B BE HMGA2 % 517K, L Spaearman 7715 73 | X HMGA2 % 5%
IKF-5 BCR/ABL Rl 43 £ K SN MR SHGHATAR G AT . &5 R+ 12 5] CML-CP 523 BCR/ABL FHTEZNHE 2 H5( 58.08 +
39.21)% ,HMGA2 X H 4 2.39 +1.86;12 ] CML-AP/BP 3% BCR/ABL BHMEANAEZR J9( 87.50 +16.21 )% , HMGA2 Hi%t5E 7
9 91.78 +14.07, CML-AP/BP f#3# HMGA2 #: 3 /K 5 CML-CP BB F Z MM S A SiH¥2 X( Z = -4.157,P <0.01 ), CML-
AP/BP (% HMGA2 5 3K - 540 A ECR IEAISE K R (r =0.636,P =0.017 ), £18: CML M#% HMGA2 % /K FAE
AP/BP B3 5T CP W, HMGA2 A v RERL A T CML B AE AT UG FIHE Sl RIGTT BT S35 45

[ 4@im ] BT RE [ A2 FEH( HMGA2 )5 M AERE 2 E1 0 5 15 1301 5 208300 s I3 01 ; BCR/ABL; SEIN 96 72 it PCR
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Real-time fluorescence quntitative PCR in analysis of HMGA2 expression in
CML patients and its clinical significance

WANG Shuang', LIU Xiao-li', OU-YANG Ling-yun', XU Na', DU Qing-feng’,LIU Zhi',0U-YANG Zhao'( 1. Depart-
ment of Hematology, Nanfang Hospital, Southern Medical University, Guangzhou 510515, Guangdong, China; 2. Educa-
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China )

[ Abstract ] Objective:To examine the expression of high mobility group A2 ( HMGA2 ) mRNA in the peripheral blood
of chronic myeloid leukemia ( CML ) patients and the related clinical characteristics, and to explore its role and clinical
significance in CML progress. Methods: Peripheral blood samples of 24 CML patients and 5 volunteers, who had been di-
agnosed in our hospital from Jan. 2006 to Feb. 2008, were collected in the present study ( all the patients and volunteers
signed paper of informed consent and the study was approved by ethics committee ). BCR/ABL fusion gene expression in
CML bone samples was detected by fluorescence in situ hybridization ( FISH ). HMGA2 mRNA expression was examined
by real-time fluorescence quantitative PCR ( RTQ-PCR ). Rank sum test was used to assess the HMGA2 gene transcription
differences between CML-CP and CML-AP/BP patients. Correlation analyses were done using Spearman’ s correlation test
to explore the correlation between HMGA2 expression, BCR/ABL fusion gene expression, and hematological parameters in
peripheral blood of CML patients. Results: We found that ( 58. 08 +39.21 )% leukemia cells were BCR/ABL fusion
gene-positive in 12 CML-CP patients, and the relative quantitative expression of HMGA2 gene was 2.39 +1.86. Mean-
while, ( 87.50 £16.21 )% leukemia cells were BCR/ABL fusion gene-positive in 12 CML-AP/BP patients, and HMGA2
gene relative quantitative expression was 91.78 +14.07. HMGA2 gene transcriptions between CML-CP and CML-AP/BP
patients were significantly different ( Z = —4.157, P <0.01 ). HMGA2 gene transcription in CML-AP/BP patients was
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positively correlated with the numbers of blast cells in the peripheral blood ( r = 0. 636, P =0.017 ). Conclusion:
HMGA2 gene transcription level in CML-AP/BP patients is higher than that in CML-CP patients, indicating HMGA2 may

be a reliable indicator in estimating the development, prognosis and clinical treatment outcome of CML patients.

[ Key words ]

high mobility group A2 ( HMGA2 ); chronic myeloid leukemia ( CML ); chronic phase; accelerated

phase; blastic phase; BCR/ABL; real-time fluorescence quntitative PCR( RTQ-PCR )

12 P R A I ( chronic myeloid leukemia,
CML)JE B A DR AT [ 7 20 0 15 £ 2 S R U Y
A R B G o AR ( Philadelphia chromosome,
Ph )} BCR/ABL Tl & 25 N FARS AR A8 A 5 B o
Ao CML 1 [ SR 72 43 A 1% % M ( chronic phase,
CP ) Ji#EMI( accelerated phase , AP ) F1 2 A8 #( blas-
tic phase, BP )., CML-CP Rl REZE+F 1 ~4 4F, ¥FA
CML-AP 5(# CML-BP Ji7 , 3 X Z G722,
T AR UEAL A R EBET . CML 225 L
il H i 4 R 58 AT A, BN CML 278 v Kk R 20
AFENE ARG | driAs 4 o i R I Ak S A 9a
BRI KRG 45 e — D MBI Z BN 2 ny i kil
o I, R CML B A ML, T /% CML
KA R AT XS CML 8748 5% TR RE 5 TS 97
EEAEZME, THk, KM mTBREA A2
FEPR( high mobility group A2, HMGA2 )5 [l ¥& i) %
K R RBUR A —E R A TR,
A TR A TaqMan FREFFISE B 2¢O 8 it PCR( real
time fluorescence quantitative PCR, RTQ-PCR )i A&,
DL CML 85 1T H R A i 0 s A i 5%
XAl K HMGA2 75 CML i) R 3k &, 3B
HMGA2 FER 355 CML B HE AR OGS R Y ¢
&, BTEHN CML [ 2782 K IR Y7 FIHUS 32 01H 2
Z N ERFE b

1 W&EFZE

1.1 AR %

TP 2006 4 1 H Z 2008 4F 2 H Ik Bewliz a2 A
(1) CML 52 24 4], &2 W44 MICM 43 BUsRAIE,
TS 14 B, 2ot 10 i) S/ NV 18 27 I RAF IR
63 % LRSS 39.5 %, CML 2 W7 K43 Wi bs ife
SIS BT 3ihsifi . i CML-CP 12 f41],
CML-AP/BP 12 1il;7 1] CML-BP " 3 {5 Zb78 4 45
SRR, BEFEATBISR FH R FENR Hu ) B2 IM ),
JeH e AMNI07 iRY7. 2 5AWF S S b B s Fn ok
JEIMBRAS (4 £ 22 B G TR R AR PR B AR P DA 2%
e, BFEEARIGIRORILZR 1 Je3k 2,

1.2 EZZRXMNFNE
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NI EEL 40 6 53 B R ) DR B A ot B
AR TAE A, TRIzol L £E & iR — £ TiE( DEPC ) A
JUON T R A Wy R A IR A R Taq B A 25
MBI 2% ], dNTP 1§ [ 3£ [ Promega /A F]. DNA
Marker . PMD 18-T ZZ /A | PrimeScript RT 257 & 14 H
K& T YN T, AxyPrep JFORL DNA /)Nl 4232057
& H 2 E Axygen /3 Al , real-time PCR {55 &1l H
H 7K Toyobo /A Fl , AxyPrep DNA 58 i [R1AC i 751) 5 )
H Toyobo A F] . 514 M AREH Hh_E 918 A 7 & o
HMGA2 F 5% 0 5'-AGTCCCTCTAAAGCAGCT-
CAAAAG-3', HMGA2 T i 51 ¥ A 5'-GCCATTTC-
CTAGGTCTGCCTC-3'. WZ MR GAPDH L3759 ¥
511k 5'-ACGGATTTGGTCGTATTGGG-3', N i 51 4
JF%1 K 5'-TGATTTTGGAGGGATCTCGC-3", J] 3k HE
B RNA FOR#SE .

MX3000p %7€ 5t PCR X [ 52 [F Stratagene 2
F),PTC-200 PCR X114 H 3¢ [F Bio-Rad 24 F]. Uni-
versal 32 IR & 5 202 O LA A F5E Hettich 2>
), Anke {3 Z5.0HLIA B 1252 A A\, TGL-16 15
HELOHUE A _FIgESA . AN A
2 [E Pharmacia Biotech 2 7], Rosi-1000 fH 5 $ I W4
H3E [, ABI 3730 P74 B 32 [E ABI 4 H].

1.3 BHELAINE tm O A F S F g ARG
1.3.1 FHEARALABEBASEE HEHEL
AT B 2 R AR R B R, PR AR AN, i A1
K L Bk, R B R 6 B B8R i 2t
200 AN, 23 50T 54 R 45 B B A i
H 4RI ML A5 . AN I 53283151 100
A, A B A E 4R . A SE CML &
AR E B FfL A 2 e e oo AT G e € B L £
WD g e | A R S T i R o S Ak B ol g 5
T 3 Y i 2 S Wy AR A

1.3.2 FEEZAE S TG LT B8
R SRS, R PUsE, JE B Rk A T R g
i, K G iy, e N2 A i 15t 4% 2 [ B am 44 A
WESEAT b o 1150 30 A 40 M 1Y e o (R 8, 2 B
3 ~ 54N 4R A0 A A% 1R, XA R SR R 3
A @B VT
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Tab.1 Clinical characteristics of CML patients
No. Gender Age  GR Therapy WBe Myeloblast Karyotype BCRZABL
( x10°/L) (%)
1 Female 23 cp Huw/IM/AMN107 5.35 0 46,xx,1( 9322 X ¢34;q11 )2 17
2 Male 55 CP No therapy 200. 40 5.0 46,xy,1(9;22 X q34;q11 )1+ 87
3  Male 54 CP Hu/IM 5.50 0 46, xyt 10’ 0
4 Male 46 cp Hw/IM 3.40 0 Normal 83
5  Male 36 cp Hw/IM 3.20 0 Normal 8
6 Female 40 cpP No therapy 32.40 4.0 46,xx,1(9;22 ) ¢34;q11 )31/46 ,xx, 95
(3512 )1 9;22 )+
7 Female 23 cP Hw/IFN 6.34 0 46 ,xx,1( 9522 ) q34;q11 )"} 93
8  Male 63 cp Hu/IM 5.43 1.0 46,xy,1( 9522 ) 3435411 ) 85
9  Female 43 cp No therapy 154.30 6.0 46,xx,1(9;22 X ¢34;q11 )"’ 92
10 Female 23 CP Hw/IM 5.80 2.5 46,xx,1(9;22 X q34;q11 )?! 27
11 Male 22 CP Hu 28.60 4.0 46,xx,19;22 X ¢34;q11 ) 12! 90
12 Female 33 CP Hu/IM 7.60 0.5  46,xx,1(9;22 X ¢34;q11 )’ 20
13 Male 39 AP Hu/IM/AMN107 8.65 7.0 Normal 97
14  Male 46 AP Hw/IM 3.06 0.5 50,xy+8+8+19+20,1(9;22 )" /46, 95
xy.t(9;22 )%
15 Male 18 AP Hw/IM 29.60 5.5  Normal 100
16 Female 39 BP to ALL Hu/IM 47.10 79.0  46,xx,1 9522 X q34;5q11) "' /45 xx-1, 96
(9;22 )"
17 Female 23 BP to AML Hw/IM 24.03 25.0  53,xx+8+9+13 +14 +17 +21 +21, 88
1 9;22 )
18 Female 52 BP to ALL Hw/IM 28. 60 89.0  46,xx,1( 9322 ) q34;q11 ) 44
19 Female 37 AP Hw/IM 3.69 6.0 46,xx,1 9;22 X ¢34;q11 )7’ 9
20 Male 43 BPto AML Hw/IM 100. 00 48.0 46, xy,inv( 3 )X q21;q26 )W 9522 )" 98
21 Male 45 BP to AML Hw/IM 53.95 24.0  46,xy,1( 9;22 ) ¢34;q11 )31/45, 70
xy,-16,1(9;22 )"
22 Male 44 BPto AML Hu/IM/AMNI107 8.50 23.0  46,xy,1( 9322 )X q34;q11 )" 90
23 Male 41 BPto ALL Hu/IM/AMNI107 85.58 68.0  46,xx,1( 9522 X q34;q11 ) * 96
24 Male 35 AP Hu 31.65 12.0 46, xx,t( 1;8)i(9;22 )+ 80
%*2 CML Z2ESAMGRER
Tab.2 Clinical data of CML patients in different groups
Group Gender e WG Myeloblast ~ Primitive lymphocyte BCR/ABL
(M/F) ( x10°/L) (%)
CML-CP 12 6/6 38(22~63) 38.19 +66.45 0.75(0~6)  0.046( 0 ~10.02) 58.08 +39.21
CML-AP/BP 12 8/4  40(18~52) 32.03+33.41  23.5(50~89) 4.90(0.015~58.19) 87.50 +16.21
Total 24 14/10 39.5(18 ~63)  35.11 +51.53 5.25(0~89) 1.22(0~58.19) 72.79 £32.97
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1.3.3 3B AL 22 % ( fluorescence in situ hybridiza-
tion, FISH )# il [ 3 48 f BCR/ABL @t & % FH ¥
EBEPRAIEA TGS A B, 15150 40 i T AN, i A
FERA, Rl 2422 X3, 8 10 wl BCR/ABL 3 HL il
BWEEEAN 0.5 ml BB TE 73 CRIGH A
Mo BEEREN INAE R 19 2428 KN, N5 3% 7, 35
A, BB A 37 CA428 12 ~16 ho YEBBE A, Il DAPI
W10 wl Y. FESCBMEE Tl = @it h
( DAPL/TRITC/FITC )MEE 1%k 500 4[R]3 40 ffg v %¢
JefR o IFie s, LLEME 5N BCR, 541550 ABL.
TEH S RI A% AT UL 2 21 2 S A B Y 4 2R sg
5% HAT « 9522 ) G v iy (B 4 i AZ v, T UL 1 21
1 2482 MRAAES I 1 MERANAES
1.3.4 RTQ-PCR #: |l HMGA2 £  BUbiEE# ik
12 ml 53 BB AZ A0 AR, I TRIzol 350 &, #eidd
%:FS:J:Z%H:Y & RNA, %Ml TaKaRa A9 PrimeScript RT
A & UL 95 & L cDNA. 23 B Bk 4T HMGA2 %
GAPDH (%) PCR RV ffi ] AxyPrep DNA %% [m] i
IR bk [FTCH B PCR P24, R 8 R A v i
RTQ-PCR S A& & B AR T 50 pl( master mix 25
pl, EIESIY 1 wl, FIESI 1 pl, TagMan #8451 2
wl, cDNA #H 5, BZEAK 16 wl ). B4 45 44. 95
°C 1 min.95 C 15 s.55 C 45 s.72 °C 10 s, 40 4
TEER , BB RAS R A HMGA2 K % B8 GAPDH,
[R5 1 A>3 O BREHC H BUZE KA ) B fE i
W, FRIRSLINE A T R0 BE R T 0 ORI AT M S 1Y
5 DUEVE R Ak s, G 10745 21 141 25 B {E( thresh-
old cycle value, Ct VE R ALR, % 1 PCR X H 3%
HIAREN L . AR T3 G ER AL A
N7 (AR AE N2, 5k AT SR H HMGA2 1 GAPDH (4% I
B X iR P IRAS TR ¥ B 3R 7€ [R] — K RTQ-PCR fi
NI 6 A AT, THRAS R OV ). Lk
5 dEERAMARAS 1 ¥, 18 CV {H.

il i Eqdi A

A AT b AN

"

CORA AT TALGTOLL T

ML

A

rtl|

i

ol

b Ly AL AT

ml:

1.4 %itzae

JiHH SPSS 11. 0 Geit 8, $dls H « + 5 FoR
CML B E AR Y B HMGA2 ¥ 5% 7K - P48 % JH Bk Al
K5 s HMGA2 %5 557K S35 BCR/ABL i 3L K 7K
S 0 A il i 2 2 50 A 43 7 R F- Spaearman

%o P<0.05 INNERAGITFE XL,
g B

CML %% BCR/ABL kA B 44 % A B L
FISH £l fir &5 CML 8% BCR/ABL BHYE 41 il
A Horp 12 ] CML-CP $#23% BCR/ABL FHYE4H
Jf1R A 58. 08 £39.2)%( 0% ~95% ),12 f4i] CML-
AP/BP £ 3# BCR/ABL AP 40 g % 4 (1 87. 50 =+
16.21 )% ( 40% ~ 100% ), Al W, CML-AP/BP & #
BCR/ABL fil & 3 4 H & T CML-CP i35, FISH
Kzl BCR/ABL Tl 5 3 PR 3Rk 1) S 784 ) 43 DL &1 1

2.1

=

El1 FISH i&##&7 CML £ BCR/ABL RA&ERES( x100)
Fig.1 BCR/ABL fusion gene signals of CML
patients as detected by FISH( x 100 )

A: BCR/ABL fusion gene was negative( case 3 );

B: BCR/ABL fusion gene was positive( case 14 )

2.2 CML %% HMGA2 % A &9 F 54

2.2.1 RTQ-PCR % HMGA2 &kttt % H
HISEH HMGA2 KNS 3L K GAPDH 1) PCR 7= 4)Ah
LR I, WRAE AR BES U A B 81— 3K
RTQ-PCR il HMGA2 FrifEph £ dr( §2,3,4 ),

=ik UL Ejn HEN

oA A TR A

'l.ll}:ﬂ%ﬂ ik MM (M_

SR AL RO R, A AT A

B2 HMGA2 EARKINFF L
Fig.2 Sequencing result of HMGA2 recombinant plasmid



T LS. SINPOLE R PCR AT CML BB HMGA2 LR 12k K LI R S . 187 -

vk Ininal mewdtiy trelairie

B 3 #r4ES GAPDH By RTQ-PCR
YIEmLR( A )RIREMZIB)
Fig. 3 Amplification ( A ) and standard curves ( B )
of standard GAPDH as detected by PTQ-PCR

4 W D 1 B0 i L] L] I
wliive

B4 S HMGA2 5 RTQ-PCR 1%
Hhzk( A )RIRERZ(B)
Fig. 4 Amplification ( A ) and standard curves ( B ) of

HMGA? in experimental samples as detected by PTQ-PCR

2.2.2 RTQ-PCR ZE KA CVE HH2ZESR:
e PRV BE SR A AR 1Y [R]— K RTQ-PCR i H
9 CLAE 4354 10.91 +0.18.17.43 +0.32 .26.48 +
0.67,CV 43510 1.65% .1.84% .2.53% . #LIA] 2%
oSS d AL IR FORIARAS , CV 438 3. 80% |
3.21% 4.88%
2.2.3 CML ®E## HMGA2 % FAKF H HMGA2
$5 D155/ GAPDH % DA ) LU {E R KoK HMGA2 FHXT
e SRRV, B 2 25 R e i B ) BB SE HMGA2 e 5K
SEFBME RS MER IE, 25 R 0L 5 Hirp X Bl oR
FRA G5, Y B HMGA2 %5 AR K. X s
1 ~5 4% R IE XS B, HE & (A 46 6 ~
17 ¥$378 CML-CP B ¥ HMGA2 Fik /K, % 18 ~
29 ¥4 F/R CML-AP/BP f83& HMGA2 Fik/KF. 45
AR, 12 #i] CML-CP 3% HMGA2 AHXT ik &
2.39 +1.86,12 fjil CML-AP/BP & HMGA2 X} 3
IKHEEN 91.78 +14. 07, Hrp 2 2021 .22 J 25 #§
HMGA2 FiR B A W T+ .
2.3 CML %% &Rl Hr-# HMGA2 mRNA & ik K-F
9 Hh g

5 SR KO- e K B AN R IE 50 A, PR AN []
B BT FL R BRI 36, 12 i) CML-AP/BP

SBH B KRR 6.5, 12 5] CML-CP &
H KRN 18,5, CML-AP/BP &
1 5K 5 CML-CP B Z M 22 A Gt 22 &
X(Z=-4.157,P<0.01 ), CML-CP 55 5 #i1E
U A2 [B) FL A, 1E BT R S K S YRR VR A
6.8,CML-CP JB# V- IRIR Ny 9. 92, P 22 5 o 48
HFEN(Z=-1.160,P =0.246 ),

Kelative THRGAT level

e il Hlals
75T A D PR HE B D Fg He

y ks L ,
Af D6 ES ATCTI

CMIR il I

B 5 CML ##& HMGA2 RiEHHEYERKFE
Fig.5 Relative quantities of HMGA2

expression levels of CML patients

%3 CML-CP 5 CML-AP/BP £#& HMGA2 3Rk T L8
Tab.3 Comparison of HMGA2 transcription levels between
CML-CP and CML-AP/BP patients

Average
Group N Rank sum A P
rank
CML-CP 12 6.5 78.00 -4.157 <0.01
CML-AP/BP 12 18.5 222.00

2.4 CML %% HMGA2 # % K-F5 BCR/ABL #4
H B K SN E f ik RS AR E

BCR/ABL Fil& 5 R /K71 FISH A6 0 BH 74 248 Ffd
TR ER, 458 B, CML B HMGA2 5K
VY5 BCR/ABL @il F& R K- 2Z [0 N AEAE A 56 56 &R
(r=0.078,P =0.471 ); CML ¥ HMGA2 /KF5H
HPJE I A BT A E R (r = - 0. 067, P =
0.0654 ), 1£ CML-AP/BP H&h , HUGA2 5 57K
5540 T 1540 4 AR C i R 2 ORI v
AN E o AL ) R IEA KL R(r = 0. 636,
P=0.017 ).

3 4F i

HMGA2 X FK HMGIC ( high mobility group pro-
tein isoform 1-C VI 1 J—Fl/N b TR (6 TR 26 4
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B, HREBEARBERAZ — LT 12 546
K 12q15 X, 2K 109 2R, Ha 3w & A 3 4>
FE BRI T S dn i 45 H 5, i 5 DNA J3+/IN4)
W A-T £ &FXEEE,FRZ N AT-hooks 454, HM-
GA2 SEPRIAR B A e i1 4 (H TR M S 7, 5
DNA 256 1 el A2 Ho2s [ 4540, 38 3 52 4% 1) 2 1 -
DNA R - AR EAEH M S BEREAE
G IRERD , T R 22 PP L DR A% 53, € Bk H i
FERIFGT

2 R R AU 8 R I HMGA2 5% 3%
ko AR P E 5 PCR Rl CML 410
AN E 40 HMGA2 B335, 45 B BoR, 1F
CML A[rl i J it 1, HMGA2 ' s KA I 2% 1 22
5o HMGA2 #£1EH A A CML-CP K 3 ik ul 211
Fik,MTE AP/BP WK B R &, Xl e 5 248
1 AR R IR LR DA S 40 B A G . ARGh
5 Meyer 250 WIS 2 SR AL, HAR ML A Rt —
5% . CML-AP/BP B350 ™ A B M il [m] Asf
PR in S A AU A R A AT B R A 2B I (4
6 ) |, HMGA2 Fik K-t bfi 2 i s ( &l 5 55 20 .21,
22 K25 4% )o HILHEIR, HMGA2 323k K18 — &
FREE I i W25 50 0 F i S ™ AR B . HMGA2 5+
WRINE SRS mRRERA AR X
B R AR AR

HRTIN N, HMGA2 2 5 Mg Kk A= L & & iy AL
H0 LHE (1AM H DNA 84 R G (2 )it
LRI T YL IE H A0 A 15 (3 )3 ik b Bz W) T
FRAVE A S o & A 5 ( 4) Y £ Ok 5 HE S % b gl o
IEHABF ST 12 W], HMGA 25 H Al R M 3K 1,
WL PUE DNA 4345892 575 R & T it 5L
Y5 S5 s WA , HMGA2 R R 3+ X 5 A R 3 7 ok
PR 7 05, FE IR & A a2 O IR R SR I
PN R, TR A TS HMGA2 JE IR Y iR
s i Ko X IS e A R L 5y A, K R
FE OB IR I  HMGA K T 2 Ak 281k . 2
AL 25 BRI 1 1, R i R i AR W2 ThRE . B
HMGA2 CAE L [ i %012 W | 100 0 e v s
T—ERMAE ", HAT BE BN A M 5 hRig
FIFH R SCEEAR AR N A1 SE 56 R BH i HMGA2 2R354
TR T 1A PR 5 Al s KR AR R A
FE R, HMGA2 3 1 3 w5 7] 3 56 i 98 ot 4 4% 22
FEH AR BAEAAEAR ST 25 WA N I 40 Fh SR T 2
R EURRAE | 3278 HMGA2 1K I ] Sk 3 64k 7 7
SRS AR

ARSI BAR R R B HMGA2 JE H 5 5K 7 5

BCR/ABL A 3£ RIKSFE A1 & 1 40 i 52 o) 2o
AHIEME  (E ] DA A SR A B 3 7R 7 CML 92
ke, HMGA2 5 BCR/ABL W] GE 38 3 A 7] 3% 44
RYEER, T e SR IRbR A A 24 K. 5k,
CML ZPE AR B oA PR 7, 2ot 9 45 Fb R P PR 7
AT HMGA2 2 1R IA 0 2, A 5L 56 v i
VIl 95 191 JC IR e 2 B, CRP | ILTIC | T AR 45 2% 45 1y
AN AT IEARHERR R T TR

£ 5% CML & SMNE I HMGA2 F23k A6 i [
WAFFEED . SEI 2t 5 PCR A CML 3% 4h
JA IR HMGA2 1) 3% 35 B A 5 i 1) BURE FRE =
PE AN T8 A 351527 53 B ) 52 30 53 SEAR B |
i S A A RS i BOR SR R, HARAE T
i, P, HMGA2 Kl A5 B2 7E CML 228 W - %
FEVEFH A RETE CML I6)7 R B A0 5

(£ % k]
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