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To the editor:

The JAK2V617F mutation can occur in a hematopoietic stem cell that exhibits no proliferative
advantage: a case of human allogeneic transplantation

In 1998 a female patient received an allogeneic stem cell (SC)
transplant from her sister 9 months after she was diagnosed with a
high risk myelodysplastic syndrome (RAEB2) and was treated with
chemotherapy aiming to achieve complete remission. A myeloabla-
tive conditioning regime was followed by infusion of peripheral
blood stem cells (PBSC) from the donor. Two years later, a second
myeloablative SC transplantation (SCT) with PBSC from the same
donor was performed because of relapse. Seven years after the
second SCT, the patient continues to be in complete remission with
persistent complete donor chimerism.

The sister of the above-mentioned patient was found to be the
only HLA-matched sibling donor. Blood examination 5 months
before the first PBSC collection revealed an unexplained
leukocytosis (19 X 10°/L) and thrombocytosis (750 X 10°/L).
Both resolved spontaneously after 2 months. Three months
before the first PBSC collection the donor also presented with a
portal venous thrombosis (PVT). Additional analyses, including
coagulation studies, bone marrow biopsy, and human androgen
receptor (HUMARA) assay revealed no evidence of an underly-
ing thrombophilia or clonal myeloproliferative disorder (MPD).
Both donor and recipient have normal blood counts after more
than 7 years’ follow-up and have not developed overt MPD.

After the report of JAK2V617F mutations in the majority of
Philadelphia— MPDs,!-3 donor and recipient samples were analyzed
(method kindly provided by H. El Housni, Department of Medical
Genetics, Free University of Brussels, Brussels, Belgium).* In-
formed consent was obtained in accordance with the Declaration of
Helsinki. The assay showed no background amplification on DNA
of healthy blood donors. Moreover, JAK2V617F positivity was
confirmed by M. Girardot (laboratory of S.N.C.).>

The donor was found to be JAK2V617F" in all samples
tested (Figure 1), which may explain the PVT and the episode of
transient leukocytosis and thrombocytosis observed before the
first PBSC collection.® In the recipient, the mutation was
confirmed to be absent before the first transplantation. Immedi-
ately after the second transplantation a steep increase in the
JAK2V617F mutational burden was seen, which decreased
significantly over the course of 1 year to approximately 1% and

still continues to be detectable at this level. At least 2 hypoth-
eses may explain this observation. First, the heterogeneity of the
transplanted stem cell pool might be different with respect to the
original donor stem cell pool. Second, the transplanted
JAK2V617F* hematopoietic stem cells (HSCs) might have
exhibited an intrinsic homing or proliferative disadvantage
compared with the JAK2 wild type HSCs, possibly due to a
different bone marrow microenvironment. Interestingly, specific
genetic variations were recently found to be associated with the
different clinical phenotypes of JAK2V617F* MPDs.” These or
other genetic loci could be responsible for a different composi-
tion of the bone marrow microenvironment.

In conclusion, the fact that 7 years after transplantation a low
number of hematopoietic cells still harbors the JAK2V617F
mutation definitively confirms that progenitor cells with long-
term repopulating capacities are targets for this mutation. This
case also strongly suggests that the JAK2V617F mutation does
not necessarily result in a proliferative advantage at the stem

100,0

%JAK2V617F

<0,1 oA T T
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Figure 1. Evolution over time of the JAK2V617F mutational burden. The
percentage JAK2V617F value represents the ratio of JAK2V617F mutated DNAto all
JAK2 DNA present in a sample as measured by quantitative polymerase chain
reaction. The 2 arrows above the graph represent the first and second allogeneic
transplantations. Donor samples (O) are connected with a dashed-pointed line,
recipient peripheral blood samples (H) are connected with a full line, and recipient
bone marrow samples (A ) are connected by a dashed line.



http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml

From www.bloodjournal.org by guest on January 12, 2016. For personal use only.

922 CORRESPONDENCE BLOOD, 1 AUGUST 2008 - VOLUME 112, NUMBER 3
cell level and alone might not be sufficient for development of Correspondence: Johan Billiet, Laboratory of Hematology, AZ Sint-Jan AV,
an MPD phenotype Ruddershove 10, B-8000 Brugge, Belgium; e-mail: Johan.Billiet@azbrugge.be.

Kristien Van Pelt, Friedel Nollet, Dominik Selleslag, Laurent Knoops,
Stefan N. Constantinescu, Arnold Criel, and Johan Billiet

References
1. Baxter EJ, Scott LM, Campbell PJ, et al. Acquired mutation of the tyrosine kinase
JAK2 in human myeloproliferative disorders. Lancet. 2005;365:1054-1061.

2. Campbell PJ, Green AR. The myeloproliferative disorders. N Engl J Med. 2006;
355:2452-2466.

Nadine Mestdagh and Astrid Denys are acknowledged for technical
assistance. We thank Michael Girardot for confirmatory tests on JAK2V617F
positivity.

This study was supported by Wetenschappelijk Fonds Hematologie

v.z.w. Generous support to S.N.C. and L.K. from the Salus Sanguinis 3. James C, Ugo V, Le Couedic JP, et al. A unique clonal JAK2 mutation leading to con-
Foundation, the Action de Recherche Concertée MEXP31C of the stitutive signalling causes polycythaemia vera. Nature. 2005;434:1144-1148.
Université Catholique de Louvain, the Interuniversity Attraction Poles 4.  Sidon P, Heimann P, Lambert F, Dessars B, Robin V, El Housni H. Combined locked
program of the Belgian Federal Government, the Fonds de la nucleic acid and molecular beacon technologies for sensitive detection of the
Recherche Scientifique (FNRS) Belgium and the Atlantic JAK2V617F somatic single-base sequence variant. Clin Chem. 2006;52:1436-1438.
Philantropies/Ludwig Institute research program is acknowledged. 5. James C, Delhommeau F, Marzac C, et al. Detection of JAK2 V617F as a first
intention diagnostic test for erythrocytosis. Leukemia. 2006;20:350-353.

Contribution: K.V.F, EN., and J.B. performed the JAK2V617F analyses and 6. Kiladjian JJ, Cervantes F, Leebeek FW, et al. The impact of JAK2 and MPL muta-
wrote the manuscript; D.S. provided all samples and clinical data; L.K. and tions on diagnosis and prognosis of splanchnic vein thrombosis. A report on 241
S.N.C. provided interesting hypotheses and confirmed JAK2V617F positivity; cases. Blood:Prepublished on Feb 4, 2008, as DOI:10.1182/blood-2007-2011-
all authors were involved in critical reviewing of the manuscript. 125328.

) ) ) o ) 7. PardananiA, Fridley BL, Lasho TL, Gilliland DG, Tefferi A. Host genetic varia-
Confilict-of-interest disclosure: The authors declare no competing financial tion contributes to phenotypic diversity in myeloproliferative disorders. Blood.

interests. 2008;111:2785-2789.


http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml

From www.bloodjournal.org by guest on January 12, 2016. For personal use only.

g (¥
L) 0 0 2008 112: 921-922
s doi:10.1182/blood-2008-04-154708

The JAK2V617F mutation can occur in a hematopoietic stem cell that
exhibits no proliferative advantage: a case of human allogeneic
transplantation

Kristien Van Pelt, Friedel Nollet, Dominik Selleslag, Laurent Knoops, Stefan N. Constantinescu,
Arnold Criel and Johan Billiet

Updated information and services can be found at:
http://www.bloodjournal.org/content/112/3/921 .full.html

Articles on similar topics can be found in the following Blood collections

Information about reproducing this article in parts or in its entirety may be found online at:
http://www.bloodjournal.org/site/misc/rights.xhtml#repub_requests

Information about ordering reprints may be found online at:
http://www.bloodjournal.org/site/misc/rights.xhtml#reprints

Information about subscriptions and ASH membership may be found online at:
http://www.bloodjournal.org/site/subscriptions/index.xhtml

Blood (print ISSN 0006-4971, online ISSN 1528-0020), is published weekly by the American Society
of Hematology, 2021 L St, NW, Suite 900, Washington DC 20036.
Copyright 2011 by The American Society of Hematology; all rights reserved.


http://www.bloodjournal.org/content/112/3/921.full.html
http://www.bloodjournal.org/site/misc/rights.xhtml#repub_requests
http://www.bloodjournal.org/site/misc/rights.xhtml#reprints
http://www.bloodjournal.org/site/subscriptions/index.xhtml
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml
http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml

