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It has been well established that disruption of JAK2 signaling regulation is involved in various hematopoietic dis-
orders; however, the detailed mechanism by which abnormal activation of JAK2 exhibits transforming activity remains
to be elucidated. The somatic JAK2 mutation (V617F) was identified in most patients with polycythemia vera (PV).
Here, we show that JAK2 V617F mutant was constitutively active and exhibited tumorigenesis activity as a potent on-
cogene when erythropoietin receptor (EpoR) was co-expressed. To clarify the signaling pathway of JAK2 V617F
mutant, we investigated the functional role of downstream transcription factor STATS in its induced cellular transfor-
mation and tumorigenesis in nude mice. Interestingly, JAK2 V617F mutant failed to exhibit transforming activity when
STATS activation was inhibited utilizing EpoR mutant (HM). Furthermore, the expression of constitutively active
STATS mutant (1*6) exhibited transforming activity. Taking these observations together, it is concluded STATS plays
an essential role in EpoR-JAK2 V617F mutant-induced hematopoietic disorder and would be a good target for the treat-

ment of PV.
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Fig. 1. Scheme of JAK2 V617F Mutant
JAK2 V617F mutant is identified in the majority of polycythemia vera
(PV) patients. V617F mutation is located in JH2 domain of JAK2.
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Fig. 2. Phosphorylation at Y343 in EpoR Is Required for Constitutive Activation of STATS5 Induced by JAK2 V617F Mutant

(A) Schematic diagram of full-length EpoR (FL), and deletion mutants of EpoR (H and HM) . The relative positions of tyrosine residues are marked. EpoR-
HM mutant harbors Y343F substitution. TM indicates the transmembrane region. JAK2 interacts with EpoR through Box1 region. (B) Ba/F3 cell lines were infect-
ed with empty virus (-) or retrovirus encoding wild-type JAK2 ¢c-HA (WT) or JAK2 mutant c-HA (V617F) with EpoR c-Flag (FL), EpoR-H c-Flag (H) or EpoR-
HM c-Flag (HM) . Wild-type JAK2, JAK2 V617F mutant, full-length EpoR, EpoR-H mutant and EpoR-HM mutant were written as WT, V617F, FL, H and HM,
respectively. Whole cell lysates were immunoblotted with anti-phospho-STATS antibody (Y694) or anti-STATS5 antibody.
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Table 1. Cell Strains Analyzed in This Study and Their Characteristics
. STATS Anti-apoptosis Tumorigenesis
)
Cell strains JAK2 EpoR' activation? without Epo in nude mice
1 —/— None None N.D.? N.D. N.D.
2 —/FL None Full length N.D. N.D. N.D.
3 —/H None EpoR-H N.D. N.D. N.D.
4 —/HM None EpoR-HM N.D. N.D. N.D.
5 WT/— Wild type None N.D. N.D. N.D.
6 WT/FL Wild type Full length N.D. N.D. N.D.
7 WT/H Wild type EpoR-H N.D. N.D. N.D.
8 WT/HM Wild type EpoR-HM N.D. N.D. N.D.
9 V617F/— V617F None N.D. N.D. N.D.
10 V617F/FL V617F Full length H H H
11 V617/H V617F EpoR-H H H H
12 V617F/HM V617F EpoR-HM N.D. N.D. +
D Figure 5 shows structures of EpoR mutants, EpoR-H and EpoR-HM. ? “N.D.’’ means ‘‘Not detected’’. ¥ STATS5 activation was
tested in the absence of Epo stimulation.
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Fig. 3. STATS Activation Is Required for Cytokine-indepen-
dent Cell Survival Induced by JAK2 V617F Mutant
Transduced Ba/F3 cells were left untreated or stimulated with Epo (5 U
/ml) for 24 h. (A) The viability of these cells was determined by the trypan
blue exclusion method. (B) DNA was isolated from cells and subjected to
agarose gel electrophoresis.

4. JAK2 SZRE&E (V61TF) ([CkBEEFEKIC
R(FT STATS DEE

T, JAK2 mAREIK (V61TF) 12X 5 G
RRIZ KU T STATS O&REIZMEtd 572012, LiF
ED 9 FEMED Ba/F3 fiflutk (Table 1) Z2X— K<
DRI FER L, EEERERE L. Mla R
#% 12 H HIZ, V617F/FL Ml #k J& O V617F/H
fakkZ B L 72~ AT, BRI K E 2 EE



1186

Vol. 131 (2011)

MR SN TWEDIZH L, V617F/HM #ifutk &
B L=< D AT, BSEENERICHHE S
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Fig. 4. STATS Activation Is Required for JAK2 V617F
Mutant-induced Tumor Formation in Nude Mice
1X 107 cells of transduced Ba/F3 cells were s.c. injected into nude mice.
(A) Nude mice were photographed at 12 days post-inoculation. Arrows indi-
cate tumors in nude mice. (B) 12 days post-inoculation, morphological
changes of the spleen and liver were photographed. (C) For 35 days post-
inoculation, mouse survival was monitored daily.
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Constitutively Active Mutant of STATS (1*6) Induced Tumor Formation of Ba/F3 Cells in Nude Mice

Ba/F3 cells were infected with empty virus (-), retrovirus encoding wild-type STATS5 (WT) or constitutively active mutant of STATS (1*6). (A) Structure of
constitutively active mutant of STATS (1*6) (B) Transduced Ba/F3 cells were left untreated or stimulated with Epo (5 U/ml) for 24 h. The viability of these cells
was determined by the trypan blue exclusion method. (C, D) 1X107 cells of transduced Ba/F3 cells were s.c. injected into nude mice.
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