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The mutation of JAK2 gene in peripheral blood with normal healthy volunteers

Maki SUGAYA™, Kaori SEKI*

ABSTRACT :We performed DNA sequencing of the JAK2 exon 12, related to polycythemia vera (PV),

after TA-cloning in normal healthy subjects to identify clonal expansion of exon 12 mutations.

We

analyzed at least 8 clones obtained from each individual and found that non-clonal nucleotide substitutions

in two normal subjects (N542S and Q534R).

Since allele-specific polymerase chain reaction (PCR) is

able to amplify only the limited region which contains known mutations with gain-of-function, we need to

clarify the biological implications of unknown single nucleotide substitution of the JAK2 exon 12.
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HEZIMAE (polycythemia via, PV) I, &ML D 7
WIZ X HARIER, B ifERIS KON/ MR O EEIN & I A £
IRBTHD, AMEEEEINE B IIFHE BEEE R 2108
TT52Lbd27®, R EOBWNEEREETH
%, T, PV OF LWy~ —Hh—& L TJanus kinase
2(JAK2) BIZFOEEPNER INTWD, JAK2BIG T
b MY 9p24 12 28 fHOD exon ZETe 143.5kbp b
DOFEWV DNA & LTHEL, TIhbH 1132 HOo7 3/
B b Fry i —¥ (EC2.7.102) NEIRREN
5, JAK2D617 HEHOT X /7 EED Val (V) 725 Phe (F)
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PV BENRSEEOLEROWT NI ET S0 Tl
BN ERRBEOIZE D RBEINDICEST72(10), £
T, KEB#E DO LA IXV6ITF ERE -/ PV &
FIZBIT D JAK2 exon 12 BFIZFEL, HLWER A
BERIE L (1), BFimlcERSNE-ERIIECROER
L ZOEBRIGHIERBENMMLTNDH DD, hot spot
LISAOZER BRER S, PV BEICEBIT S exon 12 Z£HE
DEREEIRIBENDICE -T2, BEITBIT HJ4K2E S
FERIBFEICESA)E LT, AT PV BEICE
AT B R AR L BRICB W T, /AR
THREWEETFERELFER L0 THRET D,
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DR, WERE Th D N 4 BITITFANIA 7 +—
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N-001: N5425 N-002: Q534R
wildtype AAT wildtype CGA
Asn542 Gln%34
T = 5 A
ATCAGAAGTGAAGAT ATGAACCGAATGGTG

lle  Arg Ser Glu Asp Met Asn Arg Met Val

bt 0

B«

Wild type

537 540 543
ATGAACCAAATGGTGTTTCACAAAATCAGAAATGAAGATTTGATATTTAAT
Met Asn GIn Met Val PheHis Lys Ile Arg Asn GluAsp Leulle PheAsp

Clones

N-001

N5428

1/12 ATGAACCAAATGGTGTTTCACAAAATCAGAAGTGAAGATTTGATATTTAAT
Met Asn GIn Met Val PheHis Lys Ile ArgSer GluAsp Leulle PheAsp

N-002
Q534R

1/10 ATGAACCGAATGGTGTTTCACAAAATCAGAAATGAAGATTTGATATTTAAT
Met Asp Arg Met Val PheHis Lys Ile ArgAsn GluAspLeulle PheAsp

Figure 1. Mutations of J4AZ exon 12 in normal healthy volunteers.

Panel A shows DNA sequence traces after TA-cloning from peripheral blood. Nucleotides are indicated by capital letters. The traces reveal mutations within

the JAK2 exon 12 (indicated by arrow heads). Panel B shows the alignment of wild-type and mutant exon 12 JAK? allele are indicated. Nucleotides are

indicated by capital letters, and amino acids by bold capital letters. Normal healthy volunteers with JAK2 exon 12 mutations are listed (N-001 and N002).

Clones indicate number of mutational clone detected per clones analyzed.
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KR§M A HHH L7z DNA %85 & L C PCR-direct
sequencing Z{T\ JAK2 BI5FHEIKD DNA BiF| % R E
L7, PCR & Expand High Fidelity"*US PCR system (Roche
Diagnositcs, Mannheim, Germany) % FH\>T 95°C T 30
FbMH, 60°C T 40 [, 72°C T 30 BEIOKIEE 35 &
ANV IE LI, 5517z PCR EW % BigDye
terminator v3.1 Cycle Sequencing Kit (Applied Biosystems,
Foster city, USA) & ABI PRISM 3130 Genetic Analyzer
(Applied Biosystems) % f\>C DNA #l4l %z #& L,
V6I7F BRI L 2R LT,

2.3 TA yn—=u%
JAK2 exon 12 @ PCR FEW% pT7 Blue-2 T-N7 X —
(Novagen, CA, USA) IZHiAL, KIFHE IM109 #EE
RS-, BoNTeRIFE 22 =—55 colony-direct
PCR 12XV JAK2 exon 12 fEI % HilE S ¥, BigDye
terminator v3.1 Cycle Sequencing Kit & ABI PRISM 3130
Genetic Analyzer % VT DNA ElSI&E LTz,

3. BREEBR

44 DR NCBIT D JAK2 EisF exon 12 fEIE %
TA-Z 0 —=V JH%ICEINRE LTz 2AH, BREFL
To AR 2 4R ST, — 7 OREE AN (N-001) 705
T 12 Z7e—rm95b 1 Zr—2 (83%) I 542 &H
DT ANRTXUEE (N) oY UL (S) ~DE#R
MEE SN, £z, O AN (N-002)TiL 10 7 =
—rdob 1 77— (10%) 12 534 ZFHOTLVZ

VEREE (Q) MBT N = URREE (R) ~OEHFEE &
A7z (Figure 1),

IRHEOT I BERITOTRY | EEOERIC L
DHERINTEY, PV BETHEEISNIERLITR
BHERTH oIz, BEICBITIERTIE, HicT I/
BRZE B A2 fE 72\ silent mutation bFER SN2, fEH
ANTHERENTZERTTNAL T I/ BERZFHET S
missense mutation T o7z, AL HERITFEHE MK
VW72, PCR-direct sequencing CTIXRRT 52 &N TE
20, AWFZETIE TA-Z B —=2 7 BITEHIRET 5 2
L 12 L b PCR-direct sequencing TILHERE T 72 W MEE D
RWEEDHERFRE L 7o 72,

PV 28T &6 T2 BiTE mEs AL h & R4 )
ESNHBRTHERLTND EEZ LN TS, Bilfla
2O EOWRIZENT, REIOERFBEIXIZEALL
OMEMENEREZ LS E2EBWT 5, —J7, btk
MOEEBEETVEOMERMIAREREZ O & 2Bk
T D, AW TR ST ZBR IO THE MR 20,
M ERAR D3 (LR TITEER I 3o 1T D RBP4 &
FBZbND, £z, BB FEREHET L MaR R AT
BIFELZZ LI, TNOEREET MR ZHERT 5
BRENTE LR, H2DWVIITFEEL THHERENMEW
LEBEWT S, TNOEREFT SIS DRI
MR & D & 5 2BIE THEET 200, £z, ZOH
BRUSHII S & DRRED 7 v — U R EEAT D O DT BRI
WV, RERD, BREGT DABREMEOEE %< 72
52 LT PV BIRIETHET NV E, BIBREMIL 5 D
sa— RN EL /B LT PV RRIETHET
ND2FBDRIEET VBBETEL1LTHY, T
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@5 AIZH VT missense mutation NHEFR S N7=H D
D, TNOERITBECTHBEINTVWOIER L ITAR
725728, exon 12 DR PV ORETZKI THRWI &
I TH D, L, RBFEICH ) L CIHW 2@ A
IFHBREFRTH L7720, GE CRETL2Z 0%
VPV TR K VBT SRR E A 6D, Th
DTG E W, BMiad 5 VITRIER GO PV 2
bW~ — =R A7 Tl — =l ED L E X
LT, 5%, T FTRER R E R A9 2 & T, @&F
NCEDEREFROBEREZRET 2 TETH D,
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