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ABSTRACT

The role of JAK2 V617F in Chronic MyeloProliferative

Disorder

Park, Sang Kon
Advisor : Prof. Chung, Choon-Hae Ph.D.
Department of Medicine,

Graduate School of Chosun University

Background: In Philadelphia negative chronic myeloproliferativdisorder (Ph {)
CMPD) recurrent cytogenetic abnormalities occur, t bapecific patterns of
chromosomal aberrations have so far not been detedtlowever, JAK2 V617F
mutation have been recently found to be associamdth Ph (-) CMPD. |

investigated the incidence of JAK2 V617F mutatich veell as the correlation of



clinical variables in Korean patients with Ph (-MED.

Method: | obtained DNA samples from 25 patients with Ph) (€EMPD.
Allele-specific PCR for JAK2 V617F mutation were demtaken on subgroups of

patients.

Results : JAK3 V617F mutation was detected in 3 (50%) of 6tignts with
essential thrombocythemia, 8 (73%) of 11 with pgtilemia vera, 2 (50%) of 4
with myelofibrosis, and 3 (75%) of 4 with CMPD-uassifiable. In polycythemia
vera patients, older age, high WBC and plateletewszlated with JAK2 V617F
mutation with statistical significance (P= .014,140 and .014, respectively).
However, JAK2 V617F mutation was not correlated hwisex, hemoglobin,

organomegaly and vascular complications.

Conclusions : JAK2 V617F mutation was detected in more than Hdlf patients

with a Ph (-) CMPD. The detection of the JAK2 V61nkutation in the majority



of patients with a CMPD has diagnostics in the CMRBBd allows a rapid and

clear discrimination of the CMPD from reactive ciiwhs.

Key Words: JAK2 V617F, CMPD,
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ARAAA}, ARFYFS FHHOR B9 YSAE PEste] Fasarh

Ph (-) CMPDe] Het7]F2 polycythemia vera study group (PVSG)

world health organization (WH®) A&7 &< wpgtom?® wie g 43y 7hdo
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el B+ JAK2 VEL7F =dWoldAE Aldste] oz e des

ATl EZFAI AT (Figure 1).



3. Alldle-specific PCR
Ph (-) CMPDgA} 25H°] =FFdddolt} TxgdHol whalgof A
DNAE F=3}213 (QIAmp DNA Blood Mini Kit, Qiagen, Valencia, CA, U9,
JAK2 V617F =<¢Wo] 7#&<& DPO (Dual Priming Oligonucleotide)t )<
PHFAAE)THELAATS (allele-specific PCRY-Z %,
AZEsATE FFaLAGNSL 60°Ce] ©H  (annealingE == W3} a1,
SE AHEZ 2% op7tR A A7)Fsete] gelstlth ok tHFAAE

543 bpit=olil Woly HHFHAE 352 bpitEoltt (Figure 2).

4. Senditivity test of Multiplex PCR for detection of an point mutation in JAK2

V617F

1) Human genomic DNAE ©]-&3% minimum limit test
Wild type 2] human genomic DNA (Promega,G304A, USA A AHFL

]_

Oll

AR &R s|Aste] HAG] FEE AT 5ng S copyTE ALl
1.5 x 10 copies E 7]¥2= 1ng, 500pg, 100pg, 10pg negative confrol=-<
A}-8-3199 T}, Applied Biosystems 9700 thermal cycler (PerkimEt, Boston, MA, USA)

2 0]-8-3}o] 94C ol 4| 15% pre-denaturatioft Al & A X F 94T oA 30%, 60Tl



A 30%, 72C ol A4 1&-S 358] HEE-3 & npx|a} 72T oA 5 &3F A8t

2) Human genomic DNAZ ©]-&3% maximum limit test

Hse] FEo] A% mutant typeo] UHoA 2= AL

rO

ol
=L
N
do
ol
N

o] Wild type ] human genomic DNA (Promega,G304A, USA HU#=

i

A9 tE 50ng = copyrE AlAElH 1.5 x 14 copies & 7]F2E 100ng,
150ng, 300ng, 600ng, lug, 2ug (6 x°I1tbpies) = 220 & DNA 555
7}stSl 2™, negative contrék: =& AH&3F3ITE Applied Biosystems 9700 thermal
cycler (Perkin-Elmer, Boston, MA, USA% ©] &3} 94C ol 4] 157 pre-denaturation

GAE AR F 94TA 30 %5, 60CoA 30%, 72CoA] 1S 353 vlE s &

3) wild type ¥} mutant type] =3 limit test

wild type®] 3+x} A] 5.9} mutant type?] 32} Al 5 & ©0]8-35}o] PCRS T3
5 3 op7tE = Ao A7|9%5S 5al PCRAME F7] 5 #2159t} JAK2 (internal
control, 813 bp)F-i& ol7tE2=4A AA|sta, AAE PCR A= pCR2.1-TOPO
plasmid vector (Invitrogen, California, US&) ©]-&3}] cloning &+ t}. 7} type & &

cloning ¥ plasmid<] A <3t type Q1A &2135}17] 913 ABI PRISM 3110Avant Genetic



Analyzer (Perkin-Elmer)e ©]-83}°] sequencings 3}21t}. sequencing®. = % -3tk

4

typeo] <19 wild type ¥ mutant type2] plasmid2] DNA =2 &<l & d A3 w

—_

&2 3oty s AASIA Y. PCR2 Applied Biosystems 9700 thermal cycler

(Perkin-Elmer, Boston, MA, USAE- ©]-8-3}o] 94T ol 4] 15% pre-denaturatiorct A &

AR Z 94ToA 30 %E, 60ColA] 30%, 72Col 4] 12 353 HHE-3F 5 mjx] et

AT SPSS 12.0Z =% < AHESISIAL JAK2 VE17F &0l
U3 34 Ph (-) CMPD x} F3te] WE¥MSH| 1= Chi-square test,

H A E Mann-Whitney U test Al 338ttt S48 A4 9

["0

= P <

HN

0.058 3}tk



1. Ph (-) CMPD®] JAK2 V617F Ed¥ole] ¢ &
AZnBLRT &4 687 3% (50%), 1A TsHs &4 119F

89 (73%), RHX = 3z} 44 F 294 (50%), CMPD-Unclassifiable$t=}

ik
5
d

Ho

4% 3% (75%)Pl1A4 %A olddtt (Figure 3). Case No 4 7-$= 7HabAglol
A FARF7EFol A7) wEel] Tl gk oAy FadFTHEQ
BEFFITE A7 oJd g oy, JAK2 VEI7TF E¢wo] okydom
A1 rdFor WG AT (Table 1). &, case No 79 A&
FEIFERIO] 149 gdE  AZFIFIFUSTO IS dErdE
FrFEu e FX7F Ykoy JAK2 V617F AW ol 7l kAl oL, erythropoietin

A7F ZaFo I FIHTor Add 5 AU (Table 2).

2. JAK2 V617F Ed¥ o] 579 443 549 vl

1) I 1EAHS (Table 3)



6Ho IR aTE FE BF oAt JAK2 VE17F S W0l

FETY HEAHL 69.3 (60-76MI%UT. B WIFTE 9.9 (6.8-14.9) x

10, H7 d435 8647 (700-1,081) x fo, H7 FAEIFYNS 134
(12.0-14.6) g/dL It} JAK2 V617F =dAWo] SAFo] HFAHS 68.0

(60-80y%itt. W WEFFE 91 (6.9-12.4) x 10, HiE AT 1266.7
(939-1,502) x 10, HF FAEIFYWNS 141  (13.1-156) g/dL At

dHFHFTS  JAK2 V6LI7TF EAWo]  JATolAE case No 214

mBL

11

)
o
o>
ry
o,
=

T
ox,
o
b
w
o,
ofy

Z3 Awae 9

14, JAK2 V617F =AwWo)

4ol A= case No 8 6olA Zz HAMTo TAo= 3T 29lA

lo

2

AT JAK2 VBI7F S o] FA 77 &Aoo dd, gurdaAx}

2 gRPEF S ARBAE A

1198 9] A ETTHs s Fabes 78, oA 490l JAK2
VE17F SRl o] HadHS 68 (56-830 Tt Fo WA F++= 205

(12.5-30.6) x 10L, H A2 654.8 (400-1,062) x f0, H7 FJRIYNS



B

JAK2 V617F =

19.7 (14.9-22.3) g/dLiT}.

o 248

Bin

3

8.3 (6.3-10.0) x 11U, =

d7E

A
<Ll

pin

3

DE

(35-38)4| 31 T

o}

ey

s

o RS 19.4 (18.8-20.0) g/dLith €

3

3L

(229-265) x 1L,

case No 7,9,12,13,%H4]

1
T

JAK2 V617F o] Aol A

A= AT,

=0

HEA

#H =g

case No 84

A L,

JAK2 V617F S0

w1y o}

ojlom,

WA ol A

JAK2 V617F Z=wWo]

o
R

3ol

s

Al =t (P < 0.05). ¥

o3

7t EAAoR

)
4

O
ol

JAK2 VB17F Z<¢ o)

3} CMPD-Unclassifiable (Table 5 & 6)

=z Az 49F T2t 19, A7} 3@olgon, 339
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6171 A ofmi=sto] oA Hddetdoz AFd Aotk AFA JAK2E
2712 homologous kinase domain (JHH JH2Yl ol Eo]Z FxE zb=t)
JH1Z 47|55l J JH2= 71UAl &4o] §gle pseudokinasg Al JH2E

JH1e 7|yAlZ2ds JAlst

r|r

71%5& gk AR FEA A¥etd
F&4 oA} (receptor dimerizatiom} Yojutir FAlol JH27} © oA
JH1] 715& AASHA %ol JAK2 o ApIIAREEAd I b Enkgol
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Figure 1. Diagrammatic representation of JAK2-STpdthway and JAK2 structure

(from Seminars in Thrombosis and Hemostasis, 2006).
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Mutant Wild Marker

JAK?2 (813bp)
*+— Internal control

JAK?2 (543bp)
V617 (Wild)

JAK?2 (352bp)
+— F617 (Mutant)

Figure 2. Allele-specific PCR products analyzed @f agarose gel for the
detection of the JAK2 V617Fmutation. The 813 bp RER product is
an internal control, 543 bp is an wild type JAK2 W& and 352 bp is

an mutant type JAK2 V617F.
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Figure 3. The comparison of the incidence of JAKE1YF mutation in
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Table 1. Clinical characteristics of 6 patients hwissential thrombocythemia.

No.case Age Sex JAK2 WBC Platelet Hb Symptom
mutant  (x10°%/L) (x10°/L) (g/dL) &Sign

1 G0 F + 6780 700 13.6 No
2 30 F + 14910 1081 12.0 MI, CHF
3 76 F - 8140 930 13.7 No
4 68 F + 8880 813 14.6 Thyroid Ca
5 68 F - 6BE70 1359 131 Cb infarction
6 60 F - 12400 1502 156 b infarction
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Table 2. Clinical characteristics of 11 patientghwpolycythemia vera.

No.case Age Sex JAK2 WBC Platelet Hb EPO Symptom
(x10°L) (x10°L) (g/dL) (mUmL) &SBign

T 69 F + 20,270 621 14.9 1.3 Cb infarction
8 30M + 30,630 480 15.0 8.5 Pul. hemorrhage
9 3 M + 15,850 522 223 4 Chb infarction
10 687 M + 24 030 579 199 3 No

11 35 M - 5,380 250 200 9.7 No

12 &7 F + 21.440 T4 21.0 9.3 Cb infarction
13 7 F + 19540 810 18.7 5 Chb infarction
14 57 M + 12 430 1,062 212 No

15 83 F + 19,640 400 20.8 289 Ch infarction
6 37 M - 10,060 265 194 175 No

17 3B M - 8420 229 188 8.5 No
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Table 3. In Essential thrombocythemia, clinicaliables according to the mutational

status of JAK2 V617F.

JAK2 mutant(+)  JAK2 mutant(-) P value

Number({M/F) 3(0/3) 3(0/3)
Age:Mean(range) 69.3(60-76) 68(60-80) 822
CBC(Mean)
WBC (x10°/L) 9.9(6.8-14.9) 91(6.9-12.4) 827
Platelet (x10%L) 864.7(700-1,081)  1266.7(939-1,502) 127
Hemoglobin (g/dL) 13.4(12.0-14.6) 14.1(13.1-15.6) 513
Cardiovascular event 1 2 1.000
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Table 4. In polycythemia vera, clinical variablescerding to the mutational status

of JAK2 V617F.

JAK2 mutant(+) JAK2Z mutant(-) P value

Number(M/F) B(4/4) 3(0/3)
Age:Mean(range) HE(56-83) 36.7(35-38) 014
CBC({Mean)
WBC (x109/L) 20.5(12.5-30.6) 8 3(6.3-10.0) 014
Platelet (x10%L) 654.8(400-1,062) 248(229-265) 014
Hemoglobin (g/dL) 19.7(14.9-22.3) 19.4(18 8-20.0) 540
EPO (mU/mL) 10.6 119 A56
Cardiovascular event 6 0 061
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Table 5. Clinical characteristics of 4 patientshwihyelofibrosis.

No.case Age Sex  JAK2 WBC Platelet Hb Symptom
(x109L)  (x10°L)  (g/dL) &Sign
18 G F - 74 360 7.5 No
19 05 F | 33 117 57 Organomegaly
20 36 M - 8.90 260 133 Organomegaly
21 08 F + 11.3 392 9.9 Organomegaly
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Table 6. Clinical characteristics of 4 patients WiEMPD-Unclassifiable.

No.case Age Sex  JAK2 WBC Platelet Hb Symptom
{(x10°/L) (x10°/L) (g/dL) &Sign
22 53 M + 24.5 1,397 10.2 No
23 57 | f 13.5 4353 138 No
24 a7 F + 12.1 380 9.6 Organomegaly
23 (ile] F - 21.4 512 10.8 No
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