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ASSOCIATION OF JAK2 F617 ALLELE BURDEN WITH
HEMATOLOGICAL PARAMETERS IN MPD PATIENTS

MPH Hastalarinda JAK2 F617 Allel Yiikii ile Hematolojik Parametrelerin Iliskisi
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Ferda Emriye PERCIN?

ABSTRACT
Objective: A point mutation in the JAK2 gene, resulting in the

substitution of valine for phenylalanine (JAK2 V617F), has
been associated with myeloproliferative disorders such as
polycythemia vera, essential thrombocythemia, idiopathic
myelofibrosis, myelodysplastic syndromes, chronic
myelomonocytic leukemia, systemic mastocytosis, chronic
neutrophilic leukemia, and eosinophilic disorders.

Material and Methods: The relation of JAK2 V617F mutation
has been studied in myeloproliferative disorder patients by
gPCR. The F617 allele was calculated using a standard
calibration curve, including less and more than 50% mutational
load groups.

Results: A significant relation was found among wild type (wt),
less and more than 50% groups, Regarding erythrocyte,
hematocrit, platelet, and leukocyte levels. A statistically
significant relation was found between wt and more than 50%
of groups regarding hemoglobin levels. The mutational load
increase has been shown to induce erythrocyte, hematocrit, and
leukocyte levels, except platelet levels.

Conclusion: In patients with myeloproliferative disorders,
gPCR screening of JAK2 gene mutation is indicated.
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(07
Amag: JAK2 genindeki bir nokta mutasyonu, fenilalanin yerine
valinin gegmesi (JAK2 V617F) ile sonuclanmakla beraber,
polisitemi  vera,  esansiyel  trombositemi, idiyopatik
miyelofibroz, miyelodisplastik sendromlar, kronik
miyelomonositik 16semi, sistemik mastositoz, kronik nétrofilik
16semi ve eozinofilik bozukluklar gibi miyeloproliferatif
bozukluklarla iliskilendirilmistir.

Gere¢ ve Yontemler:
hastalarda JAK2 V617F mutasyonu alel yiikii gPCR yontemi ile

Miyeloproliferatif bozukluk tanili

incelenmigtir. F617 aleli, %50'den az ve fazla mutasyon yiikii
gruplarini igeren standart bir kalibrasyon egrisi kullanilarak
hesaplanmustir.

Bulgular: Yabanil tip (wt), %50'den fazla ve diisiik gruplar
arasinda eritrosit, hematokrit, trombosit ve l6kosit diizeyleri
acisindan anlamhi bir iligki bulundu. Wt ve %50'den fazla
gruplar arasinda hemoglobin diizeyleri agisindan istatistiksel
olarak anlamli bir iliski bulunmustur. Mutasyonel yiik artisinin
trombosit diizeyleri hari¢ eritrosit, hematokrit ve lokosit
diizeylerini indiikledigi gdsterilmistir.

Sonug: Miyeloproliferatif bozuklugu olan hastalarda JAK2 gen

mutasyonunun rutin taramasi endike olarak gériinmektedir.

Anahtar Kelimeler: JAK2, miyeloproliferatif hastaliklar, qPCR,
V617F
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INTRODUCTION
A missense mutation in the Janus tyrosine kinase 2
(JAK2) gene, results in a change of valine for
phenylalanine (JAK2 V617F). Polycythemia vera (PV),
myeloproliferative disorders (MPD) and essential
thrombocythemia (ET) are related to this mutation.??
This mutation has been demonstrated to be in 65-97% of
PV patients; 23-57% of ET patients and 35-57% of
myelofibrosis patients.?*
It has been reported that the conformational changes in
JAK2 protein phosphorylate specific tyrosine residues
on the intracellular domain of the receptor.® The intrinsic
inhibitory mechanism is inhibited by JAK2 gene V617F
mutation and it overactivates the JAK2 protein. This
may cause constitutional activation of its receptors,
aberrant downstream signaling, and an increase in
hematopoiesis.®
JAK2 V617F mutation is a major diagnostic criterion
according to the 2008 WHO classification. The patients
with ET carrying this mutation have been reported to
have an increased risk of arterial and venous thrombosis,
also patients with PV have been reported to have an
increased risk of thrombosis.”8 Besides, JAK2 is also
helpful to distinguish between primary and secondary
thrombocytosis regarding long-term follow-up.®
The V617F mutation in the JAK2 gene has been
accepted as a characteristic of myeloproliferative
diseases.? In patients with PV, a significant correlation
has been indicated between V617F mutation and
leukocytosis, high hematocrit values and thrombosis.®
Also, this mutation has been reported to be both a
reliable and noninvasive molecular marker for
myeloproliferative diseases, so it can be recommended
as a first test for diagnosing. myeloproliferative
diseases.’® Clonally increasing of the cells
carrying V617F mutations tend to turn into cells
carrying the heterozygous mutation in the first place
and then turn into the cells carrying the homozygous
mutation. This increases the F617 allele ratio from 0-
50% to 50-100%. Also, the JAK2 allele burden of more
than 50% has been reported to be a risk factor for
progression to myelofibrosis in PV.3%12 The higher
JAK2 allele burden has also been related to more
advanced myelofibrosis, greater splenomegaly, and
higher white blood cell count in polycythemia vera.®
In a recent study, the genetic test results of JAK2 V617
mutation in Philadelphia negative myeloproliferative
neoplasm patients revealed 67%, 33% and 25% of
incidence  in  polycythemia  vera,  essential
thrombocytosis and primary myelofibrosis groups,
respectively.®®
This mutation is reported to be present in 95% of
patients with PV and 50-60% of patients with essential
thrombocythemia or primary myelofibrosis.**

In this study; we investigated, the relation between JAK?2
V617F mutation allele burden and hematological
parameters of myeloproliferative disorder patients.

MATERIALS AND METHODS
Patients
A total of 196 myeloproliferative disorder patients
(female=75, male=121) were studied retrospectively
and 111 of them (female=32; male=79; mean age=46.5)
were diagnosed as PV; 43 of them (female=20;
male=23; mean age=49.7) were diagnosed as MPD and
42 of them (female=23; male=19; mean age=45.2) were
diagnosed as thrombocytosis. Written informed consent
form was obtained from the patients. We took venous
blood samples (5 ml in tubes containing EDTA) of
patients were stored at -20 °C until DNA isolation.
Hematological parameters including; red blood cell
(Rbc), hemoglobin (Hgb), hematocrit (Hct), leucocyte
count (Whbc), and platelet (PIt) levels were analyzed in
PV and other MPD groups (Tables 1, 2).
An informed consent form had been obtained and this
study was approved by the Clinical Researches Ethics
Committee of the Ankara Etlik City Hospital (Protocol
no: AESH-BADEK-2024; Date:22.05.2024)
gPCR
The genomic DNAs were extracted and JAK2 V617F
target was PCR amplified and detected by TagMan
probes using an ABI real-time PCR instrument. Allelic
discrimination is facilitated by software analysis of the
fluorescence data. The F617 allele was calculated using
a standard calibration curve, revealing less and more
than 50% mutational load groups.
Statistical analysis
Statistical analyses were performed with SPSS (IBM
Corp. Released 2020. IBM SPSS Statistics for
Windows, Version 27.0. Armonk, NY: IBM Corp).
Distribution of variables was investigated using
Kolmogorov-Simirnov test. Significance of differences
for mean values was determined by the independent T-
test. Data were presented as mean. The one-way analysis
of variance test was used to compare the hematological
parameters between groups. A p value below 0.05 was
accepted as significant.

RESULTS

Our results revealed no significant relationship between
gender and JAK2 V617F mutation (p> 0.05). At the
same time, no relation was found between indication and
JAK?2 mutation (p> 0.05).

In all of the patients, a significant increase in Rbc, Hct,
and Whbc values between less and more than 50%
mutational load groups with respect to wild-type group
was found (p <0.05). Also, the increase in Rbc, Hct,
and Whc values and decrease in PIt values was also
detected in sperate groups of PV, MPD and
thrombocytosis
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patients. Besides, a significant correlation was found
between more than 50% mutational load and wild-type
groups regarding Hgb values (p <0.05). Finally, a

significant decrease in PIt values was found between
less and more than 50% mutational load groups (Table
1,2).

Table 1: The Rbc, Hgb, Hct, Pt and Whc mean values in PV group (n=111), MPD(n=43), and thrombocytosis (n=42)
groups with respect to wt, JAK2 allele burden <%50 and JAK2 allele burden >%50 values

PV Thrombocytosis
JAK2 JAK2 JAK2 JAK2 JAK2
allele allele allele allele allele
burden burden burden burden burden P
<50%  >50% <50% <50%  <50%

Rbc (x10/u) 4.27 493 6.99 4.66

6.12 4.42 474 6.37 <0.05%23

Hgb (g/dL) 123 1402 1653  14.38

18.60 12.72 13.53 17.30 <0.05'%3

Hct (%) 36.07 41.74 51.76 41.9

54.7 3.4l 40.12 51.7 <0.05%23

PIt (x10/ul)  387.99 656 519.51 390.23

348 452.97 579.86 1081 <0.05'%3

Whbc (x10/ul) 8.13 10.79 1518  9.307

124 8.043 9.76 13.2 <0.05%23

wt: wild type; Rbc: Red blood cell; Hgb: Hemoglobin,Hct: Hematocrit; Plt: Platelet; Wbc: White blood cell PV, 2MPD,

3Thrombocytosis

p<0.05; between wt and JAK? allele burden <50% for PV, MPD and thrombocytosis groups
p<0.05 between wt and JAK?2 allele burden 50% for PV, MPD and thrombocytosis groups
p<0.05 between JAK2 allele burden<50% and JAK2 allele burden>50% for PV, MPD and thrombocytosis groups

Table 2: The Rbc, Hgb, Hct, PIt ve Whc mean values in total (n=196) with respect to wt, JAK2 allele burden <%50 and

JAK2 allele burden >%50 values

JAK2 allele burden JAK?2 allele burden

wt >50% P
Rbc (x10/u) 451 6.93 <0.05
Hgb (g/dL) 13.64 16.66 <0.05
Hect (%) 39.79 51.95 <0.05
Plt (x10/ul) 393.05 508.79 <0.05
Whc (x10/ul) 8.95 15 <0.05

wt: wild type; Rbc: Red blood cell; Hgb: Hemoglobin,Hct: Hematocrit; Plt: Platelet; Wbc: White blood cell

p<0.05; between wt and JAK2 allele burden <50% for total groups
p<0.05 between wt and JAK2 allele burden 50% for total groups

p<0.05 between JAK2 allele burden<50% and JAK2 allele burden>50% for total groups

DISCUSSION

Polycythemia vera, essential thrombocythemia, and
idiopathic myelofibrosis have been reported to be clonal
myeloproliferative disorders. Patients with the V617F
mutation have been reported to have a significantly
longer duration of disease and a higher rate of
complications in myeloproliferative disorders.'? Also,
JAK2 mutation has been reported to be a reliable marker
for myeloproliferative disorders.1%!

An association between JAK2 V617F allele burden and
WBC in PV patients had been reported, but relationships
with RBC count, Hct, and Hb levels could not be
demonstrated.’> Also, an increased allele burden has
been reported to be correlated with increases in
thrombosis and disease transformation.’® Besides,
Vannucchi et al. categorized their patients into four
distinct groups according to their JAK2 V617F allele
burden. They reported that patients with an allele burden
of 75% or higher exhibited a significantly elevated risk
of thrombosis during the follow-up period.r” There is
evidence showing that JAK2 V617F allele burden may

progressively increase with age.*® Although the majority
of studies divided the patients using a 50% JAK2 VV617F
allele burden as a cut-off, other studies revealed 58%
and 70%.%9%0

In previous studies, JAK2 V617F mutation in PV has
been reported to be between 69.6-94.7%. It also has a
great importance for the diagnosis of patients.®4% The
expression of JAK2 V617F mutation in PV results in
erythrocytosis, which involves the JAK2-signaling
pathway.? JAK2 mutation also correlated to the severity
of the clinical phenotype.® In this study, the JAK2
mutation rate in PV patients was found to be 24.2%.
The JAK2 gene mutation in myeloproliferative disease
has been reported to be 70% and is also reported to be a
reliable molecular marker.'® Also, differences in Hgb,
Hct, and neutrophil percentages between V617F
positive and negative patients with ET have been
reported.* Our study revealed the ratio for MPD to be
23.5%. The difference between the literature and our
values may be related to the limited number of patients
in our study and inadequate exclusion of secondary
polycythemia.
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JAK2 V617F mutation is a major diagnostic criterion
and the JAK2 mutation rate due to early treatment is of
great importance.”® Recent studies indicate direct
relationships between F617 allele burden and
hemoglobin concentration, white blood cell count,
spleen size, and age-adjusted bone marrow cellularity.
Also, an inverse relationship was found between F617
allele burden and platelet count.>® Regarding our study,
we found that regardless of the indication, JAK2
expression affects blood parameters. Also, we detected
that the increase in the JAK2 VV617F mutation rate leads
to an increase in Rbc, Hct, Hgb, and Whbc levels
whereas a decrease in Plt levels.

In conclusion, gPCR screening of JAK2 V617F
mutation in myeloproliferative disorders has a very great
importance regarding early diagnosis treatment of the
patients.
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