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[Foscbe]

JAKNG1TF 2 %X BCR-ABLI [ZME OB BEEHMEERE OJR KB+ TH O, &
BRT7VLVBEAME) A7 FH2 P4 HR L2055, ARTIX
Quenching Probe-Tm £ (QP-Tm i£) % MW\ 2B s T T4 E i-densy™, IS-
5320 IZX % V617F ZRT L VERIENTHOITE 2Dy, 2020 FLAKE allele
specific & PCR & (AS-qPCR %) (2 X DM MRS & e o7, Fhx i
W ORI EREFRZ AN T QP-Tm HEICEDAERT LABOAF BN OV TRGE
L7z, JAKNG61TF ZERGHEBRFHRIK (n=35) (ZBW Tl FETHE LI-AR
T LOVEIZIT B FEREBIMR (P<0.001, rs=0.952) # @R 7=, QP-Tm{EIC XD
ERT7TUVLVEIZIETHELIY S PVEHETAHREICE»STC, QP-TmIEIZLDERT
LVEREEL, A% bERICE T ofiimids LTAEHTHL EEZOND,

[Abstract]
The JAKING617F mutation is a driver mutation of myeloproliferative
neoplasms (MPN), and V617F allele burden is considered to be a risk factor
for complications and a predictor of prognosis. In Japan, V617F allele burden
has been measured in laboratory settings by using the i-densy™ IS-5320
genetic analyzer with the Quenching Probe-Tm (QP-Tm) method. However,
since 2020, allele-specific quantitative PCR (AS-qPCR) has been performed
in a clinical setting. We evaluated the V617F allele burden measured by both
methods to investigate the clinical usefulness of the QP-Tm method in
patients with MPN. A good correlation was observed between the V617F
allele burden determined using QP-Tm and that determined using AS-qPCR
(P<0.001, rs=0.952). The median mutant allele burden, as determined by
using the QP-Tm method, was significantly higher in the patients with
polycythemia vera than in those with essential thrombocythemia. The
measurement of the V617F allele burden by the QP-Tm method will continue

to be useful as a clinical test.
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BCR-ABL [zt 0B iitE5EMENE S (myeloproliferative neoplasms, MPN) i,
KM FE 7T BEREICRB W CIMEMa A 7 v —F VT A5 MasfEn Ch 5,
ZDOREWFRE L L TEMEIRIMEKIE I (polycythemia vera, PV), AXHEME (.
/IR IfLJE  (essential thrombocytosis, ET), JR 3P B A2 #EJE (primary
myerofibrosis, PMF) 23%0F i1, 26 OFEBIFHAIZHREBITT 5 2 & 0N A
H5ILTVW5, 2005 42 PV, ET, PMF (Z Janus kinase 2 (JAK2) V617F A%
PEE L CRO LD Z ENHE SN 12, JAKNG1TE 28 5 3958 BRE S 3
<, BT MPN OJRREZ 5| S 292 &6 2016 FICWET S v/ WHO 47
FIZB W TH W EEO—DITHAAENTE Y 3, BIfED MPN ZHriZ /24
A RIGEFZ L 72> TN D,

JAKN61TF 287 LV B3 MPN OFRERHFC A MERE 72 & o fdifE,
RAEDBHEE 72 £ & OBJEMENHE S 49, TRIAT LD RR ST
WDHD, WEERDLRFHIR SN TEL T, HHZHRIZEN T JAKZV61TF 4
BOFWEERT LVEDOFTMPHEIC TEDIREOEANEEN TV, £
2T, AFERIZEBWT 2012 27— 7 L A #1025 Quenching Probe-Tm 7% (QP-
Tm %) % AV 7=4 HEE G T E i-densy™, IS-5320 (i-densy) 73372 &
N7z, i-densy (34 —7% » MECHIZFAFII 72 DNA fc4) %2 3% E L 7= QProbe % H
WA RBIEFARZMRMNT 2 Z EBRARETH Y 910, JAKIN61TF 25 HLAgT
TIHIEROFEZ T TRERT LLVELSEHE LTHBRB IS L O3
EIITWAD 1D, i-densy 1% DOFEE X025 F 2 Difiak 2 G T [E N O KRS
FERRIRPE TEA S L, JAKNGLTE 28 BEMT 2213 U ob 1 M g5 O 8 s+ AT
WICHWSBNTE 72, D%, 2018 4T allele specific €& PCR #£ (AS-qPCR
%) ZWERELE L7z JAKN6LTE ZRJEF v ~ (VA A v 7 248 2 H
WIZBRRPERERER 23T 12, AFRIZHWNT 2020 £ 1 A6 [RF v bz v
72 JAKN61TF ZZRIRADRBRE G & 72 o T2, 2O &5 e b JAKIV61TF



e BFENT ISR < e SN D BRBENHE - TE 723, ZHET QP-Tm ETHIES
NIZERZT LvgEs AS-qPCR ETHIE LA RT LIV &E % G L 724k
EVANY (N QAVASAN

Z 2 THAIL, JAKNG1TF ZEPGMBERIKICIIT 5 JAKNG61TF 28T
LviEZz QP-Tm £ THIE L, AS-qPCR JEIZ L DHNER R & OFREMEIZONT
BETT 5 & &b QP-Tm ETHIE SNTZERT LIV EDERKAA HEIZ DUV
THET L7,

xR L Ok

2020 4 6 H 75 2021 4 6 A £ TOMMIZ Lz LIz JAKIN61TE 28 5
Btk DB E 721k JAKIV61TE ZRGVENSEDONIZEBEFED I b, HRRAEL L
T AS-gPCR #ExFEi SN BHE R L L, EildEROZEIT 2016
WHO JESGETH 4 USRS W TIT o7z, b, AUFZEI)IINRER R mEE R
BOERREZTIZ LT, BERADPOLEFEZLDIAN 77— Favkr b
s LT3 L7z,

AS-qPCR 1k & [AIIRFIC B L 72 B K 41 2 A v ¢ QP-Tm 5T
JAKN61TF 28 SLfFAT %2 %20 L 7=, QP-Tm ¥ TlI@ s T E i-densy % ]
VY, FENTRAEEI i-densy Pack Universal (7 —727 LA ~—%4 T 1 v 7k &4,
JAKAV617F) QProbe/Primer mix ( H#kEAEREMKASH) 2 HWTHIE LT,
QP-Tm ¥5i%, ¥—7 v NERLZETe DNA W% PCR ICX D HEIE L, FHMHM
I2EeH & Fi o 72 QProbe & iEG S, FMHELHIOE A EIC K - T QProbe Offf
BES DR RARLDME AR L, MR L TR O L EOEHREE 2 JIE L TAR

DHEZEAT O HETH D, BREPRBO N GEIT, BRAM AR 70 —7 0
IR TR R 2 /5 Do gt 2 R L T JAKZ2 28 FEICHT 5
V61TF ZERT L vE (%, ARh#EiH 5%~80%) NHEH I D W, AL Tl i
densy (2 X 2EET LABAIEHEN 5% RO L DX 5% & LT, 80%LL Ed



HDIX 80% & L THEMT L7,

AS-qPCR EDRIERS R I K OBFHT M ZE 72 I JBE LRSI IRF D B R 1 A it SR 5
(TR 2RER R LT,

2 BEMOA B ZMEIZIX Mann-Whitney U f#7E % Hvy, FHBAMEIZ OV T
Speaman NAAZFABELREL 2 F W THEAT L 72, MEATIITRERHEAT >~ 7 b SPSS
ver.20 (IBM, Tokyo, JAPAN) % i\ 7=,

bR

ZEWIRI PIZIRE MG DL 43 JEFIN SRS Te, £D 95 8 fillL QP-Tm
L AS-qPCR {ETE BT JAKZVELTE [2METhV, JAKZVE1TF 2t
wRB LR ST, 35 SEGIMENT G & 2o T, MRHTRISRIER] D &
Table.1 (27”9, 2tk 12 6, B 28 i, FhefEix 71 m% (range;48-91) T
o i, BEOWNRIT PV10 1, ET23 #l, MDS/MPN & PMF 78 1 13> Ch
o7, MARIEDORBEFEREIL 13 41 (37%) (2RO Hiiz,

QP-Tm # & AS-qPCR i THIE L7z JAKN61TF 7 LV EDO hRfEIZZ 2
1 23% (range;5-80) & 36.13194% (range;1.783-92.999) T, Wiz DfHIZ
RETRO bR oTs (P=0.810), 2 DO HEIC L2 WEBOMICITAEE
SEVFHBAREMR (/%<0.001, rs=0.952) #@RH7= (Fig.1),

RIZ QP-Tm {EIZ L% JAKNG61TF 2557 LV & L BE OERIKRIVRHE & DR
HPEIZOWTHRE Lo, EEMCHEF LR TIE, PV # (n=10) & ET #

(n=23) OERT L LOHREIZZNEN  65.5% (range;13-80) & 19%

(range;5-80) T, PVEECHEICEE TH -7 (P=0.011) (Fig.2), £#ET L
JUE L R IR T ROMBE EBE Lz & 25, AmERE, ~F 270l (Hb
), ~~ 7 Uy MaELORIZAEZRMBITERD b o723, /M
OWTIAERPEEOADOHBEMER LR 72 (P=0.017, rs= - 0.401) (Fig.3),
il 3% LD ., #FHhERT A Y 7 4 A7 7 2 —BH5¥ (NAP score) (22T



Bat Lss, AEARMEBEITRO bNRhot, 70, MIEOPEEREZH 4 58t
(n=13) & PAEDOMNEE (n=22) IZBIT D2 ERT LAV EDFRIEIT TN 25%
(rangr;5-80) & 21% (range;5-80) C, MAEMIZARRZEIIRO LN -T-
(P=0.775),

EE

MPN ([Z281F 5 JAKNG61TF Bin T4 51T, HAE WHO OB IS &5
SNBZWNZ MK T TH D 3, JAKNGLTF 28 BIIH M O ESAIIEIZ ) Tl
FAT LD AHRZEFDND 5 heterozygous B H & LTSI, £ D% O
fa 43 2L D1 FE T loss of heterozygosity (2 & ¥ homozygous & % ¢, - 7= fE 5
JINFEEL TS HEEXHNTEY, Hx o MPN E3HIZ X - TIER & i
& heterozygous 2 #Hfifd, homozygous & BAMILDOIFET DRV B2 5720,
JAKNG1TF ERT LOVEITBHE L ICRRD D, £, OL D OBREFITBWT
LIEFHIEAREIC R E AT VLENRHEIML TS AZ b HEINTND
9, ZHETONFTVELTF ZRT LT ET kv & PV PMF 1280 T
fETHY 40, HMERES Hb f, /M & oBERRG & OBENTRD 5
TN D 4513 Fo 2 DIBEDRFI THERT LVED EWIE L B IMERES~ Hb
fi, NAP score 23 <, M/MEBUIAR S 72 2FHBERIR A A 5T Y 19, #%E
DOFE L —ET 5, F72, Vannucchi 5%, PVIZBWTERT LLED 75%LL
L DTEBNE 25% LN T OIEFNZEL L THARIED U A 7 73 3.66 5 T D & iy LT
W5 18 R OB R T Vv EORINA ET 7»5 PV, PV 25 post-PV MF

DOEAT LB L TV D & T8 E 100, ZWRHIZRT LLED S ER]X
post-ET/PV MF ~BAT LT N E WSt "b b0, ZRT LLVERITER OR
BTPRETHT 2RISR AREEbER AT D

A [E1FR & DMFEHTIC VN i-densy 1%, QP-Tm &% AW T OB AR 4
B3 52 EBEE TR EE CTH D, MPN ICBET 28R FARE LTIE



JAKNG1TF 287215 T72 < CALR (typel,2) 25 MPL-W515L/K 28 5 3, [F]
RFICig T3~ 2 Z L3 AliE T 5 MIRE B LIS b i O KRG IS B 1T 5
KRAS, BRAF OEEBHR 2 LICHRIA S TEY 19, 100p] F2E O M % A
THI 90 ) TR R Z AT TH Z ENTEHMHES D, A TIEL L i
Pt TR ShT&E Tz, £72, JAKNG61TF ZERIFHTIC OV TIL Z U E THESL S
N R RTINS 2 - 72 2 & b, i-densy (2 & D JAK2 BT N Sh
TEHEHZRO—2ThHD, LnL, QP-Tm {EIZ LS V61TF £ET LV &EHlE
(3, ZBRA LA T v —7 O ETERERIZ X > TR O L miEL ) bR
ENEZLOTHY FERME L IZRAL D, ZORITONT 2017 FEITRALD QP-
Tm{EIZ LD VEITF ZRT VAL EL S A LT F o —7 2 RAEORRME— 7
DR & R L7 R BAFRARBIEN D o 72 L LT 228 1D, fhod
EEATRELE & OBRFHTE TV R,

AE DT~ OfET QP-Tm ¥ THIE L7z V617F £ 527 L L &ix AS-qPCR
IECHIE LTSRS A BICIRWFHBIRIR R & 2 2 L SGEA sz, Z ORI,
INETIASBESNTEZ QP-Tm EICLDZERT LLVENRRY THoT-
ZEERBEMTOMME D L LB, ABREBIN TN AS-qPCRIEIZ K D
ERGE R L OBEMEZMF L T 5 A THERMATHL B2 b5, £,
QP-Tm M ETHESNZERT VAT ETHEIV S PVEHTAEICHBETHY
M/ L XA OMBIBRZRDIZZ L1, ZhE TOHE 461319 L [EERORE
ROPVREN, BARRNICOAMTH D Z &R S iz,

Lo, AR TIENS 2 OMBER AL E o7z, O & D QP-Tm 14
X DZERT LIVEBOREATRERIHIL 5%0°5 80% £ TTH Y, TOHPH &8
HHEEIZE L CIEREI AR A2 5 CTh 5. AS-qPCR ILIZEB W TEZ OHFIRIE
72, KV RFINAIRE TH D EE X BND, SO HIZAMEES Hb fH,
IMARE DA EIZB L CHBEARMBENEGLNRN- -8 Th D, ZDMRITD
WTIE AS-qPCRIET B [AERICHBIIZA B o 7o 2 L b, AWFIEHS Bl sk



BTV EHITCORFE ol Z EM—REBZ NS,

Bt DS T JAKV61TF Bt MPN S 12549 % ruxolitinib <° pegylated
interferon- ¢ J6EIC L > TERT LLBORBIDNRRO LN ETHrHELH Y
18,19, 4% MPN R CIIERT LA EOT=4 Y V73, KEEITET T
IR ROEE L LTHEE L R o T DRI TS, QP-
Tm % 7z i-densy (2K 5 JAKNGLTE 2R 7 LIVERIEX, fEif#E>5EF
FTHITAAIRETH Y, 4% bEBRICBONTHBIM e REE LTEHRTH S
EEZILND,
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Figure legend
Figure 1. Correlation between the JAKZV617F allele burden measured by
using QP-Tm and AS-qPCR methods.

Solid line means the calculated regression line.

Figure 2. Comparison of JAK2V617F allele burden measured by disease
phenotype.

(A)The JAK2V617F allele burden measured by the QP-Tm method. Median
V617F allele burden were PV 65.5% (range;13-80), ET 19.0% (range;5-80).
(B)The JAK2V617F allele burden measured by the As-qPCR method. Median
V617F allele burden were PV 53.765% (range;19.246-75.616), ET 22.359%
(range;1.783-92.999).

Boxes represent the interquartile range containing 50 % of the subjects. The
open symbol indicates the mean value, the horizontal line inside box marks
the median, and the bars show the upper and lower range of values. The
number of patients in the polycythemia vera (PV) and essential
thrombocythemia (ET) groups was 10 and 23, respectively. The probability

was calculated using the Mann-Whitney U test.

Figure 3. Correlation between the JAKZV617F allele burden measured by
using QP-Tm method and platelet count.

Solid line means the calculated regression line.
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Table 1 Clinical characteristics of the subjects

ALL PV ET
(N=35) (N=10) (N=23)
Sex (M/F) 23/12 6/4 15/8
Age (years), median (range) 71 (48-91) 72.5(63-84) 71(48-91)

Laboratory data, mdian (range)

WBC (/ul) 11,020 (8,545-3,510)
Hb (g/d1) 15.3 (13.9-16.5)
Ht (%) 46.1 (43.1-50.8)
Plt (x10*/ul) 72 (52.5-104.8)
LD (UM 249 (219-334)
NAP score 272.5 (244-296)
Thrombosis history (N) 13

11,310 (9,600-18,490)
16.8 (14.7-20.7)
55.1 (49.0-65.4)
53.4 (28.1-128.0)

269.5 (163-617)
303.5 (253-363)
2

10,900 (6,730-42,330)
14.9 (12.1-17.4)
44.7 (36.9-51.2)
81.1 (39.1-259.9)
241 (154-928)

269 (195-348)
10

PV: polycythemia vera

ET: essential thrombocytosis

N: number of patients

NAP score: neutrophil alkaline phosphatase score
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Fig. 1 Correlation between the JAK2V617F allele burden
measured by using QP-Tm and As-qPCR methods.
Solid line mean the calculated regression line.
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Fig. 2 Comparison of JAKIV617F allele burden measured by disease phenotype.

(A)The JAKZV617F allele burden measured by the QP-Tm method. Median V617F allele
burden were PV 65.5% (range;13-80), ET 19.0% (range;5-80).

(B)The JAKZV617F allele burden measured by the As-qPCR method. Median V617F allele
burden were PV 53.765% (range;19.246-75.616), ET 22.359% (range;1.783-92.999).

Boxes represent the interquartile range containing 50 % of the subjects. The open symbol
indicates the mean value, the horizontal line inside box marks the median, and the bars
show the upper and lower range of values. The number of patients in the polycythemia
vera (PV) and essential thrombocythemia (ET) groups was 10 and 23, respectively. The
probability was calculated using the Mann-Whitney U test.
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Fig. 3 Correlation between the JAKZV617F allele burden
measured by using QP-Tm method and platelet count.
Solid line mean the calculated regression line.



