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(# T HI A0 BCR-ABL il 5 B ) B B MR myeloproliferative disorders, MPD )i ) JAK2 V617F 5875
BT IS MPD SBH G R R . 71 BRIl K2 MR 4 S B B2 19 56 1] BCR-ABL FATER) MPD [ A HF
FEXT 4, Horp B LT AN i 4 Z29E( polycythaemia vera, PV )20 ] 5k 24 MMl /N 38 Z2 5iE( essential thrombocythaemia, ET )26 ], 4§
RMEBELF 4 fb( idiopathic myelofibrosis, IMF )10 il Jii F % {3 5 Pl #5 54 PCR( allele-specific polymerase chain reaction, AS-
PCR )FIHE R I FE RGN MPD 5235 JAK2 V617F S48 K550 , /3T 4% 2 MPD B35 JAK2 V617F 5875 5 MPD I PRAFIE M6 52 . 45
156 il MPD 2 36 Bk T JAK2 VOITF 58748, 58 R4 5k ET (4 53.8%( 14/26 ), PV % 85%( 17/20 ), IMF %
50%(5/10 ). JAK2 VO617F Z275 FHIERY MPD S8 35 5 58 BAPEZ AR L 7RIS 7 1H : PV B B 40 P = 0.018 ) Il /PRiH4k
(P=0.021 );ET BEM A4S P = 0.001 ). MLLEEH( P = 0.007 );IMF & A 40T P = 0.026 )& R¥A 51T
RSN FEIAEA M ET 419 JAK2 V617F S48 FHPERY B il A IF R AE R Z AR S( P = 0.016),PV X IMF 412z
SRS X, A58 AS-PCR WA AU JAK2 V617F 5781 % , JAK2 V61TF 75 FIHER MPD H 2515 %718 [ M 35 16 I
IREFHE F A B ER .
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JAK2 V617F mutation in BCR-ABL negative patients with myeloproliferative
disorder and its clinic significance

HE Xiang-meng, ZHANG Ling-yan, LI Ying " ( Department of Hematology, Provincial Hospital Affiliated to Shandong
University, Ji’ nan 250021, Shandong, China )

[ Abstract ] Objective:To examine JAK2 V617F mutation in BCR-ABL negative patients with myeloproliferative disor-
ders ( MPD ) and its relationship with clinical characteristics of MPD. Methods: Fifty-six BCR-ABL negative MPD
patients ( who had been diagnosed in the Provincial Hospital Affiliated to Shandong University ) were included in the pres-
ent study. The patients included 20 with polycythaemia vera ( PV ), 26 with essential thrombocythaemia ( ET ) and 10
with idiopathic myelofibrosis ( IMF ). JAK2 V617F mutation in MPD patients was detected by allele-specific polymerase
chain reaction ( AS-PCR ) and DNA-sequencing, and its correlation with clinical characteristics of MPD was analyzed.
Results: JAK2 V617F mutation was detected in 36 of the 56 BCR-ABL negative MPD patients, including 17 ( 17/20,
85% ) with PV, 14 ( 14/26, 53.8% ) with ET, and 5 ( 5/10, 50% ) with IMF. The leukocyte ( P =0.018 ) and platelet
counts ( P =0.021 ) were significantly different between JAK2 V617 positive and negative MPD patients in PV group; the
leukocyte counts ( P =0.001 ) and hemoglobin ( P =0.007 ) were significantly different in ET group; and the leukocyte
counts were significantly different ( P =0.026 ) in IMF group. Significant difference was also found in the incidences of
bleeding, thrombosis between JAK2 V617 positive and negative patients in ET group( P =0.016 ), but not in PV or IMF
group. Conclusion: AS-PCR is a sensitive and reliable technique in detecting JAK2 V617F mutation. The clinical charac-
teristics of JAK2 V617F mutantion positive MPD patients are different from those without the mutation.
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‘B BE 1 7 1 % 995 ( myeloproliferative disorders,
MPD )& —2 LL— ZR B 2 R 6 40 i 14 58 O e ik 7Y 5
BRI T A0S . B ALTE 4 Fh 2R A4S 1
F7 40 ML & it 9% ( chronic myelogenous leukemia,
CML) . EVELT A Z24E( polycythaemia vera, PV ),
J5 P I /N B 38 Z2 E ( essential thrombocythaemia,
ET ). %¢ & M 5 88 £F 4 1L ( idiopathic myelofibrosis,
IMF ). BR CML AT RRAEPER) BCR-ABL il 5 54
Hb A 3 AR MPD & Ss ML v AT A8 3L
A B PR E AN G fE BCR-ABL fili &
FLFATERY MPD S AP AE JAK2 S VO1TF ki
GEAE AL HAB LR R GEHR h R L, I & %578
T BCR-ABL B MPD f8 35 % 9 v ke 8 4R 1 .
A PRMER A5 B F R 5P PCR( allele-specific pol-
ymerase chain reaction, AS-PCR )% & J& R 1 , K6l
56 1] BCR-ABL B1¥E 1) MPD /835 15 BEFE A< JAK2
VO17F FAE /Y K28, JF WS JAK2 VO1TF 785
BCR-ABL BITER MPD 525 1 AR SRR () A OC R

1 #REFEE

1.1 AR %

56 5] MPD H & BEELT 2008 4F 1 H %= 2009 4
5 HTEARBAEBES 112wl Hd 55 32 i, 2 24
B, LA 42( 16 ~73 )% o 42001 4F WHO 2K
FRifE " AR 9135l BCR-ABL W11 MPD, Hirh
PV 20 5] \ET 26 {5 . IMF 10 f5i], 11 5%} FRAEA (U 3%
BCR-ABL FAYE RS PR A0 6L 1 05 4 91, 4k % 21
AL 220 2 0,5 g R IR . A B AR
FEE Y A R &

1.2 3 PB4 DNA #)&

HHC MPD H 1586 3 ml, XF B Z AN AL S ml.
IP E2L A4 L 3 5 T 53 B B A A L, DNA SR BG4
FRIBEEAIZH DNA . 5240k 700006 71 2 DNA ¥
FERMAERE, - 20 CIRAEE
1.3 AS-PCR #] JAK2 V617F &% %

I ] AS-PCR Xf JAK2 V617F f 53 7% ¥ 47 #&
>0 AR — BN R ZR U 2 51 g [ s
PEFER AR A 2 4~ DNA A B K — AN NS08 | B
BN PCR O Y358 BEE X B BRI X B 2 6] B
WZ R 5194 FO Fil RO, FO JF 51l 5'-TCCTCA-
GAACGTTGATGGCAG-3'; RO JF %1 N 5'-ATT-
GCTTTCCTTTTTCACAAGAT-3", =4y 453 bp. Hf
RIS MK Fwt F1 RO, Fwt £ %1 5'-GCATTTG-
GTTTTAAATTATGGAGTATGTG-3', 7= ¥ N 229 bp.
ARG |H) K FO F1 Rmt, Rmt ¥4}y 5'-GTTTTACT-

TACTCTCGTCTCCACAGAA-3', 7= ¥ K 279 bp.
MAKZR 20 wl, Hot Start Taq 0.2 U, 5[4 FO il RO
B E R 0. 25 umol/L, 54 Fwt 1 Rwt A2k
}0.5 pmol/L, JE K 4] DNA 200 ng. B4 4 95
CHiANE 45 5,94 CAEME 45 5,55 CiBk 45 5,72 C
FEAH 45 s, 3k 35 AMEIN; feJ5 72 CIEAH 20 min.
1.4 IRAEHEHIC & ke AS-PCR 738 = 4

B8 pl PCR §7HE ™), LA 10 x _EAEZE vfifg 2
wl, 28 2.5 % BEAE M &E I Uk ( & EB,90 V, 60
min ), &AM EBE AL 25 3
1.5 AS-PCR ¥ 3 =4 ey K B nl 5

I PCR 714774 50 wl, 4lifb )5 % b 1 10 A=
YA BRAFI . P45 Y Genebank 42 {IL )
BN AT, B G—T RAZH A JAK2
V617 578 B
1.6 %itzae

s SPSS 13. 0 et 4443 #r Ab BE, 3 9%
B LEBCR ¢ K5, THECRORH FUBCR F ) R
P<0.05 NERAGIFE XL,

2 &% R

2.1 IR AS-PCR 738 =46 JAK2 V617 K%

JAK2 VO1TF R Z G T RAH A T RAZ
WIRNRAY 22 & F R AEFE AS-PCR 7= ) Bt i HiL ik K]
5 453 bp 229 bp.279 bp = &M, 4G TR AT
3453 bp 279 bp PIFkHT . TCRARI JAK2 SEH 2
PR 453 bp.229 bp W&, AS-PCR #7147 4y i Kk
gEIRC I 1) R : MBP J 3 JAK2 V61TF 5 AR %
1 64.3%(36/56 ), ET i JAK2 VO1TF FE745 5N
53.8%( 14/26 ),PV & F 85%( 17/20 ), IMF 3
H50%(5/10 ), HrhZeaFR48 35 f, 4%
A, A TR N PV R ECE 1 R T ke
Ao XTHRA P AR JAK2 VOI1TF R4%

BEl1 EEAIFE VKA AS-PCR #1874
Fig.1 AS-PCR products examined by gel electrophoresis
1,3: JAK2 VO17F2 negative ET patient; 2,4: JAK2 VO17F positive
ET patient; 5: Secondary erythrocytosis patient; 6: JAK2 V617F
positive IMF patient; 7: JAK2 V617F positive PV patient;
8: CML patient; 9: Healthy volunteer; 10: Blank control
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2.2 ARMFIIE JAK2 V617F R%&

¥ T F 28 AS-PCR K&l JAK2 V617F 5875 [H
PEFIER 43 B A MPD B3 A A a6 0 o Iy 45
RN, 254 BHFL AL JAK2 VO1TF 58 748 PH 1 A
AR G/T HSWE( I G R4 ) T (4G %
), KA MR A G (B 2). PCR A
JAK2 VO17F 5 7% [H M () br A< 248 0 J 35 46 1 2
A2 BAPE RIARAS S R A 982

El2 AS-PCR # i/~ #1#) DNA il &
Fig.2 AS-PCR products examined by DNA-sequencing
A: JAK2 V617F heterozygote mutation; B: JAK2 V617F
homozygote mutation; C: JAK2

2.3 JAK2 VO17F & & % &6 RAFAL 69 5 A7

JAK2 RAFFHME B PV ET IMF £ 3 5 41 1 B
PR B R L, R R AR IS M R R B L A 2
F(P>0.05); MR I, £ 1 B/ PV 4 JAK2
U ER gl S N1 RN 7 S NVl SER 9
Zr(P=0.018,P =0.021 ); {8 Ifl. 21 & H /K ¥
ZH(P=0.579), %2 %Bm; ET 4, JAK2 575
PHA: BB 3 55 90 1 RE 38 A LA  vm  1 A T
MLEHKFE(P =0.001,P =0.007 ); fiL/Mi it
HIER(P=0.57), #3 /R IMF 4, JAK2
3748 BHPE BB E 5 B M RR B A E A e 0 Al
(P =0.026); M 2L & FH/KE i /MROTHEOC 2 5
(P=0.315,P=0.333 ), 7EMATER . H 0L & 56
LAk, ) 0 A e ) AT R AE R AR TS
T, JAK2 575 FHE ) BT B AR m P
=0.016 ), PV K IMF 413 & i J5 I, 248 BH M 5
BRI 8 3 R DL db 2 5

R 1 JAK2 V617F REMRM SR PV BE GRS LLE
Tab.1 Comparison of clinical characteristics between
JAK2 V617F positive and negative PV patients

Positive

(n=17)

Negative
(n=3)

Characteristic

Median age( t/a ) 56(46 ~73) 52(37~71) 0.439

Spleen size ( I/cm ) 4.6+ 1.1 5.0+£1.0 0.531

White cell ( x10°/1.) 14.8+ 3.6 8.9+£3.7 0.018

Hemoglobin (p,/g - L™') 208+16.8  203+9.2 0.579

Platelet ( x 10°/L) 484 +120 302 £69 0.021
Complication ( n) 13 1 0.202
Bleeding 4 1
Thrombosis 7 0
Myelofibrosis 2 0

Fz2 JAK2 V617F RELPAM SR ET B E G RYFE LR

Tab.2 Comparison of clinical characteristics between
JAK2 V617F positive and negative ET patients

Positive

(n=14)

Negative
(n=12)

Characteristic

Median age ( /a) 43(16 ~68) 42(19 ~58) 0.745

Spleen size ( cm ) 4.4£0.4  4.2£0.5 0.455
White cell ( x10°/L)  15.90+3.4 11.43+2.6 0.001
Hemoglobin (p,/g - L™') 136 +7.8 128 +5.6 0.007
Platelet ( x10°/L) 1169+118 1145+87 0.570
Complication ( n) 11 3 0.016

Bleeding 4 2

Thrombosis 6 1

Myelofibrosis 1 0

MPD & — 2 v B Mt if T 40 B , BN B
AU IR AR RLR, B AR )it RS, (H AL
ARG, G R FE I H A 5 Pk, {2 MPD
R LP-HRA (40 /N A% AR 22, )G
HAPE: B B B8 £F 4E 4k F R B = 0. 2005 4F Baxter
SECTP IRIE T MPD HECE A7 AR T SO T 1 A
BRI 7R : JAK2 VO1TF 5372  HITE JAK2 &P 155 1
849 (Wi G AERL T J5 , JAK2 A5 617 4b
BV )BARNAIR F)EUR( JAK2 V617F ). Z



+ 510 -

Fp R A= iR YT 24,2009 4E 10 H L16(5)

JERIBESE ) R, JAK2 V61TF 2848 R 280 K 4 1
PV( 65 ~97 )% ¥4 ET( 23 ~57 )% J IMF( 35 ~
57 )% BAE . REA N R XFSY BCR-ABL 114
MPD () &R HL & — AL S8, X Pl Ak A5
(RO 278 IR T JAK2 R JH2 X B Fe 4
W fE, S 5 JAK2 Y B 2R AL T JAR2
V617F % JAK-STAT {551 S 42, {fi 40 g
Xt EPO TPO %5 41 i X1 125 A0 ', 240 i 1y 1 7
TP B R R B MPD & A

&R3 JAK2 V617F REFRME SR IMF B3E I RFFIELL 5
Tab.3 Comparison of clinical characteristics between
AK?2 V617F positive and negative IMF patients

Positive

(n=5)

Negative
(n=5)

Characteristic

Median age ( t/a) 60(35~70) 47(34~67) 0.328

Spleen size ( 1/cm ) 5.7+£0.5  5.8+0.2 0.644
White cell ( x10°/ L)  14.2+3.5  8.9x1.2 0.026
Hemoglobin (p,/g * L™") 74 29.5 85+19.8 0.315
Platelet ( x10°/ L) 315 £194 213£93  0.333
Complication ( n ) 1 1 1
Bleeding 0 1
Thrombosis 1 0

AR X} 56 1] BCR-ABL MATEH) MPD 3% F
11 % BN B REAS 64T AS-PCR #:ll , PCR 774 46
FRJE I 7, IESE 17/20 5] PV B35 14/26 ] ET &
#5710 i IMF (B EAFAE JAK2 VO1TF 2875 ; ThifE K
X HEEEA ) BCR-ABL FHE 12 P4 k7 40 B 1 i 975 | 4k
RAELL A Z20E AR NS RR 28 . I E R
AR SR 2 HRIE Y JAK2 V61TF Z8AR 1Y % /4 2
Kl HESZAasE 2 g R AR T ali b7
GRAR BRI, 3K ] BE SRR A O, AT KRR
ARG — A I6UE . P AS-PCR 7] f h—Fl R £
PR S5 5 35 T JAK2 VO1TF 2878 [ K6
I ARTIHE) R H T IRIR . JAK2 VO1TF 5748 & B
ZJ5, KT JAK2 V617 58785 MPD I PRAFAE %14
IR R W2 B TR L, Campbell 4517
K ET fE W, JAK2 VO1TF PHAE: 5 BV & 2 ]
F14) B R DX 31 T i 240 L 45 B i 2 2 2 el A
JAK2 V617F Z&7F FHIERY ET i 20 8 (A3 &, h
PR 20 AR v S P AT R ROk FR i G B &k
Frbk i, T JAK2 VE17F FIME ET B L2 RN

PAAR Il /MRS 22 . Campbell ™' X} JAK2 VO17F 2878
5 BEA ARG PRAERAE 5 UG IR R 4T TS, KB
JAK2 V617F 2875 [k IMF 58 1Y R AR IS L 21 7%
FHACE /M40y 1 5 I IMF & g1t
S H AT A N L B R 152 A
IMF £ 38 /™ H Bl 17 ULEE, & B JAK2 V61TF %
ARBHME Y IMF 5 LA IMF 2835 3 = A9 4t
F(P=0.01),HR JAK2 V617F 2875 FHYE R IMF H
EWEH 2, Kralovies 25 5 38 JAK2V61TF 5575
MPD % 5575 MPD B A L, s P B g SE K
R AR T AR Y O AT A R e R 2 Y
YHHEANHRIRIAYT . )CT PV Hh JAK2 V617F 2875 [
PR E SR R B Ho A, Bl [ A R R
SR BH M A 1 R IR AT B T A AR e

AR, A A ET B S50 ET B
IR OTC S T2 25 57, 5 98 748 B8 38 3 v 1 I
F 0 I & 5E AN FHAT L 3X 5 Carobbio 2517 [y 4% Bt
#{l, Carobbio % &I JAK2 V617 2575 ET B &Y
AT L5 AN AL T 5 3 A ST IR 2 BTG A9 1
YA ] 5 /MR EG A, 5 T A R T 0 2GR BN B
HMLAIE . 3 Ah, AR IS 2 5 i A8 ok R A AL 5
P () e BRI AR T B . BEAh ET 3 19 1/
WA Ak F B2 BT IR S . et B F g S B,
JAK2 V617 275 R G520 11 4 M55 1fn /M A AH BLA
FH LA L3 H A B8 1 PR 77K 7, DT TR 42 1 55 i i
¥ I

JAK2 VO1TF Sz 2k 15 14 ki 4f Jd 11 1f 9% o BCR-
ABL & ¥LJ5 MPD e A #i {8 1Y 3 H 57 % . JAK2
VO17F 1 & BLXT MPD 1912 Wi S 36 )7 A 5558 Y.
HAGX PV .ET Al IMF B3R 77 2 2R Re 5
il LT, AR LR TR A AT BE R & &
JE Ay B B v R A R S i, R R R A AR
(IR T 2 MPD JAIT R — NS 7 ) Bl
X} JAK2 VO17F 22 IR ABIFSY , 5 BCR/ABL fil &
PR 7B 8 JE BB A AIR YT CML —FF, JAK2
V617F AR ATRERL A PV \ET . IMF % MPD 1697 #9431
M
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