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Abstract

AREMM/MRIMEDBEDORSZHRICEVT,

FO O FF—HEIAKROREZR(VEITF)ARBH S B ENAHASNTVWD, ChETIS,
JAK2VB17FZR KR, NOYVARRIF U ZRME(TpoR) E HREHL 2R, BEMITEMHLL,
BERFICEFLSVMBEROEERBEZFEIZ L/ RETNTVD, LALEYS, JAK
2VO17TFZERAEN FEE TS TpoREZN L ERNAFEOD FHRBREFHATH > 1o, AMRICEVT,
FIEK, NV ABa/F3MREICEH VT, JAK2VE17TFEEKIZ K Y,

TpoRMD616FHE £621FBH OF O VEE (Y616, YN VU BitehBd & ZRHEL 1=, Y616
EY6212 7 T ZI)TZ 2V ICEHL 1= TpoR-

Y616/621FZ R K& JAK2VE17TFER K Z HRER L /-Ba/F3MEE:, B A CIBIER T,
EEEREZRF LBV ENBSHICE 2, LENDT,

JAK2VB17TFZEREIZ L D RN ATZTERBICE,

TPoRD UV BRLA BEBETH D ENTREBE N, T, FAERE,

TPoRDYB16£Y621M 1) V BALAY, JAK2VA17TFEERICL P EEERICEELKEZRLETEE
EFSTATSOEMLICHETHD L ZHSHIC L. LLEOHMRZBL T, FAER,

TpoRD )V BRAEAJIAK2 VEITFERKICL U FEE 2 EBEROEETHZ L ZHSHICL,
TooRD U VBV EHET D ENETORNBABANE BN D AN ZRIBL 1.

A somatic mutation, V617F in the tyrosine kinase JAK2 is detected in the majority of patients with
the essential thrombocythemia (ET). Previously, it was reported that JAK2 V617F mutant was
constitutively activated and induced transformation of hematopoietic cells to growth-factor
independence when thrombopoietin receptor (TpoR) was co-expressed. However, the molecular
mechanisms how JAK2 V617F mutant induced oncogenic signaling pathway through TpoR have
not been elucidated. In the present study, we found that two tyrosine residues such as Y616 and
Y621 in TpoR were phosphorylated in the transformed cells by JAK2 V617F mutant. The co-
expression of TpoR-Y616/621F mutant in which both Y616 and Y621 were substituted to
phenylalanines with JAK2 V617F mutant failed to induce cytokine-independent cell proliferation
and tumorigenesis, indicating that TpoR phosphorylation is the reason for JAK2 V617F mutant-
induced oncogenic signaling. We also showed that the phosphorylation at Y616 and Y621 in TpoR
was necessary for activation of the transcription factor STATS5, which is a critical downstream factor|
of JAK2 V617F-induced oncogenic signaling. Collectively, these results have revealed that
phosphorylation of Y616 and Y621 in TpoR underlies JAK2 V617F mutant-induced tumorigenesis.
We propose that the targeted disruption of this pathway has therapeutic utility for managing ET.
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Analysis of onset mechanism of the essential thrombocythemia through the thrombopoietin receptor

1. HIREBRFROBE

REMEM/PMMROEDEZTDORSHICEWNT, FOLUXF+—F JAK2 DEZER (V61TF) BNROHLNDIENHMOLNTNS, CNET
2. JAK2V617F BEEEK(L, FOVRRIFUZEHIK (TpoR) EXFHBTLIE. EEMNISEMHIEL. RERFITRELAVMERMABEORE
HIEEEZETHIENMESIN TS, LHLED S, JAK2VEITF ZEEANFE TS TpoRENLI-RNAZED 5 FHEEILFH
THot=o KARICENT, FAZEIL, TR Ba/F3 #IFIZHLNT, JAK2VE1TF ZEIKIZKY . TpoR D 616 HH L 621 FEEDOFOS Y
FEE (Y616, Y621) MUVEEILIN BT EERELI-, Y616 £ Y621 T =)L F7S=VIZEHLT- TpoR-Y616/621F ZTE K&
JAK2VO1TF ZEEFE X HIT L= Ba/F3MlEIE, IZEALEEET . BEEREEF-LOIENBALSM Lz, LA 2T,
JAK2VB1TF ZEIFICK D RN AFZEMIEIZ(X. TooR DV EEIEA BB THAEZENRESNT=, 1=, FAZE (L. TpoR D Y616 &
Y621 DU ERIEDY, JAK2VE1TF ZERICKIEBHRKICEELRREZR-TEERF STATS OFEMEHILICHETHIZEFHLL
2Lz LEDFREZBL T, FZE (L. TpoR DY EEIED JAK2 VE61TF TEKICEYFZEINIBEERBROEBTHLILEHLH
IZL. TpoR QUL EEET A EM ET DA ABEAEEN D AR £EIRIBL,

2. WFREREEHEOWE (FER)

A somatic mutation, V617F in the tyrosine kinase JAK2 is detected in the majority of patients with the essential thrombocythemia
(ET). Previously, it was reported that JAK2 V617F mutant was constitutively activated and induced transformation of hematopoietic
cells to growth—factor independence when thrombopoietin receptor (TpoR) was co—expressed. However, the molecular mechanisms
how JAK2 V617F mutant induced oncogenic signaling pathway through TpoR have not been elucidated. In the present study, we found
that two tyrosine residues such as Y616 and Y621 in TpoR were phosphorylated in the transformed cells by JAK2 V617F mutant. The
co—expression of TpoR-Y616/621F mutant in which both Y616 and Y621 were substituted to phenylalanines with JAK2 V617F mutant
failed to induce cytokine—independent cell proliferation and tumorigenesis, indicating that TpoR phosphorylation is the reason for
JAK2 V617F mutant-induced oncogenic signaling. We also showed that the phosphorylation at Y616 and Y621 in TpoR was
necessary for activation of the transcription factor STATS, which is a critical downstream factor of JAK2 V617F-induced oncogenic
signaling. Collectively, these results have revealed that phosphorylation of Y616 and Y621 in TpoR underlies JAK2 V617F mutant—
induced tumorigenesis. We propose that the targeted disruption of this pathway has therapeutic utility for managing ET.
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