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JAK2""F Mutation in Korean Patients with Essential Thrombocythemia
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Background : Essential thrombocythemia (ET) is thought to reflect transformation of a multipotent
hematopoietic stem cell, but its molecular pathogenesis remains obscure. But tyrosine kinase, espe-
cially Janus kinase 2 (JAK2), has been implicated in myeloproliferative disorders other than chronic
myeloid leukemia. We investigated the frequency of JAK2 mutation and its correlation with other clin-
icopathologic variables in Korean patients with ET and reactive thrombocytosis (RT).

Methods : JAK2 mutation analysis was performed on genomic DNA from bone marrow aspirates
of 24 patients with ET and peripheral blood in 36 patients with RT using allele-specific PCR.

Results : JAK2 mutation was detected in 11 patients (46%) among the 24 patients with ET and was
not found in 36 patients with RT. In patients with ET, older age and leukocytosis were related with
JAK2 mutation without statistical significance (P=0.172 and 0.094, respectively). But this mutation
was not correlated with sex, hemoglobin, platelet count, splenomegaly, increased cellularity of bone
marrow, bone marrow fibrosis and vascular complications.

Conclusions : The current observation strengthens the specific association between JAK2 muta-
tion and ET. At the diagnosis of ET in Korean patients, identification of JAK2 mutation should be incor-
porated in the basis for new approaches. (Korean J Lab Med 2007;27:77-82)
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tor receptor) 8] ATHE Fo3 A4S sh= AEA EEAT]
A9l oA EJZ2A17VHA] 2 (Janus tyrosine kinase 2, JAK2)
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JAK2 f-32 welo] Wike} 4 E4E& AwR A gtk
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AP AANE S A9 Z4EAY Y HSAAEAESTS §
o] wxgA o] thal oA DNAS FE359 2 (QIAmp DNA
Blood Mini Kit, Qiagen, Valencia, CA, USA), JAK2 4%}

Hol= HFAAE ST a2 AH WS (allele-specific PCR) 2.

Internal control
400 bp— <] (364 bp)
150 bp— <— mutant (203 bp)

SM1 2 3 4 5 67

Fig. 1. Allele-specific PCR in patients with ET and RT. The 364 bp
of PCR product is an internal control and 203bp is an allele specif-
ic product. Lane SM, molecular size marker; lane 1, 2, and 7, positive
results from ET patients; lane 4, 5, 6, negative results from RT
patients; lane 3, negative control.

Abbreviations: ET, essential thrombocytopenia; RT, reactive throm-
bocytosis.
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2 22 ZZE399{10]. 10 pmol/Le] ¥ A LA (common
reverse primer: 5 -CTGAATAGTCCACAGTGTTTTCAG-
TTTCA-3)8 5 pmol/Le] T2 AZAJAIEA (forward pri-
mer) £ AHE-FTE

HA AZAIA aﬂ](5 -AGCATTTGGTTTTAAATTAG-
GAGTATATT-3)E Eaddo] ¢ AR (mutant allele) o] &
o]Fo]3 JoJH FYUX (mtentwnal mismatch) & E351H 203
bpe] AHEE Uehdth TR WA A (5 -ATCTATAGT-
CATGCTGAAAGTAGGAGAAAG-3)= W% t)Z(internal
control) 2 WHo]& (mutant type) # o1& P+ wild type
allele) EFoA #aAE™ 364 bp AHEolTh THEAAH TS
58°C ¢] @& (annealing) <E& & 363] Wr2319]y, =Z A
& 1% optE2Ad A71%9F 38t st rk(Fig. 1).
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Table 1. Characteristics of 24 patients with essential thrombo-
cythemia

79

Table 2. Caracteristics of 36 patients with reactive thrombocy-
tosis

Charateristics
Number (male/female) 24 (14/10)
Age:Mean (range) 60 (54-68)
CBC:Mean (range)
Hemoglobin (g/dL) 12.7 (11.2-14.3)
White blood cells ( x 10°/L) 15.3(10.6-20.1)
Platelets (x 10°/L) 1,034 (919-1,115)
Splenomegaly 8/17
Bone marrow
Increased cellularity 16/21
Increased M:E ratio 15/22
Fibrosis 7/21
Vascular events 10/24
Cytogenetics
Normal 16/16

Table 3. Clinical variables according to the mutational status of
JAK2

JAK2 (+) JAK2(-)  Pvalue
Number (male/female) 11(7/4) 13 (7/6)
Age:Mean (range) 67 (62-72) 59 (47-70) 0.172
CBC:Mean
Hemoglobin (g/dL) 122 12.8 0.441
(100-140)  (11.2-14.6)
White blood cells (x 10°/L) 12.8 9.2 0.094
(11.2-14.6) (7.6-14.6)
Platelets (x 10°/L) 1,036 990 0.583
(876-1,229)  (852-1,421)
Splenomegaly 3/8 59 0.832
Bone marrow
Increased cellularity 10/11 6/10 0.408
Mean (range) (%) 70 (66-83) 50 (39-75)
Increased M:E ratio 711 8/11 0.401
Mean (range) 6.9(22-116) 4.9(2.9-6.9)
Fibrosis 4/11 3/10 0.631
Vascular events 511 513 0.744
Follow up (months) 37 275 0.859

T 279 FAAAGS BT RES IAE AYsE AAA
£ B (Table 2).

2. JAK2 A HO| 2M1t SM SEIMELTETS B8R}

Zo| MM E4 T

4™ = JAK2 A4 WHol kA 119(46%), o4 13%(54%)
o 242} 7, 4ol 24

O] JAKZ 74} wo] ot
T 1392 9 247 79, 67oISiTh Hd A% JAK2 §HA
o] ¢dHol 67Hl +90] SR BAA oS oy &
d0] B2 4TS Btk B LIRS el 122 g/

J0] 128 g/dLolT W HATSFE PR S4F
747} 163X 10°/L, 92X 10%/Lo|Qa B A= 247} 1,036
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Charateristics

Number (maleffemale) 36 (19/17)
Age:Mean (range) 51 (45-58)
CBC:Mean (range)

Hemoglobin (g/dL) 10.7 (10.1-11.3)

White blood cells (x 10°/L) 10.2(8.5-11.9)

Platelets (x 109L) 724 (666-783)

Eosinophil (%) 2.3(1.4-3.3)
Chemistry:Mean (range)

Protein (g/dL) 6.74 (6.36-7.13)

Albumin (g/dL) 3.61(3.34-3.88)

Total bilirubin (mg/dL) 0.63(0.47-0.79)

AST (ULL) 38.1(19.9-56.3)

ALT (UL) 33.5(22.3-44.8)

BUN (mg/dL) 21.8(7.9-35.8)

Cr (mg/dL) 1.53 (0.60-2.48)
X10°/L, 990X 10°/LO2 A Folx My py9l 4adr) =
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Al (multiple hematopoietic
growth factor receptor) 2] A3 Ao £Q s 3= A EA
EEA7UA 38 fRApolel JAK2Y Y o5 Ada} Eol

A el gl e An4-8].

617590l A valine®] phenylalanine® 2 X3t Ao 2 Y
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HE2 B2, 5-7, 10, 15-18].
ANk o 7 T AE] 2217 UA (protein-tyrosine  kinase, PTK)
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AFE o 907H¢] PTK &€ §4727F 9lem RPTK7F 5874,
CPTK7} 327) 9tk thE# 9 RPTKE PDGFR (platelet de-
rived growth factor receptor), stem cell factor receptor (c-
kit), FGFR (fibroblast growth factor receptor), VEGFR (vas-
cular endothelial growth factor receptor), fms-related tyrosine
kinase 3 (FIt3) 7} itk CPTKE Janus family 9] kinase [JAKI,
JAK?2, JAK3, tyrosine kinase 2 (TYK2)], SRC family®] kinase
2 Abl kinaseZ} thEAo]th Janus kinase 2 (JAK2)= CPTK
2 2789 homologous kinase domainol] 2J&l &0]3 3+x& 7t
et JHIE 24715°] e i JH2E 71uA] 240 fle
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A7F 284740 A9 W AT, 19, 20].
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