EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

B ERIEEEEEOREICS TDNERD FSTATSA, STATSBO B = O FEH

Sub Title

Elucidation of the physiological significance of twin molecules STAT5A and STAT5B in the onset of
chronic myeloproliferative neoplasms

Author

%#, % < &(Tago, Megumi)

Publisher

BEESEEZES

Publication year

2022

Jtitle

BENSCSERRRFEREESEEEEE (2021.)

JaLC DOI

Abstract

1814 BEEIEEMIER ( myeloproliferative neoplasm;

MPN) O RRBEZFEYTHZFO U FF—HBIAKRO RZERE (V617F) (&, EERFSTATS

DEEENL T, REGREERTENBNABCTFENTH D, STATSICIE, F17EREBHK
NDEBBDELFEICI— RENBSTATSAB LUSTATSBERIENZD Z DD FENAEET S, S
TATSAESTATSBIE. 73 /BEHICSEVTI0%NDEVHENEZRT LS, B—0O#EEE2ETS

T™ERDF, THIEEZASNTERE, LAL, /Y ITIRMNITADFRR K, STATSAL
STATSBIC G MBEMN B ZENBFEETDEN TRENE, LAL, BEXT., JAK2VG17TFEEH
ICEBENATTFIICE THSTATSAS K U'STATSBOBAEDEWIC DV TRBEHEE L TVEL

AT, JAK2V617FZE B AR Ba/F34HRE (VF-Ba/F34lfE) & K UJAK2VB17TFEE 2 H T BM
PNEEZERRHELMREZ AWV T, shRNAICK ) FENICSTATSAS KUSTATSBZ /Y IR I
BIEICKRY, JAKRZREKIC K D HBIECIEE FRBEICKIE TSTAT5A, STATSBOKREIZ 1%
U %, VF-Ba/F3#iR3X°HELMIRZ Tk, STAT5A, STATSBAMICKEL THY) ., STAT5A. S
TATSBAHITEM{LEhTWR EERX SNz, —/. STATSAD ./ Y VXD IF,. VF-Ba/F3#lka
PHELMFE DIBFEREZ DT A ICHFIL L FTH 2 124, STATSBO /Y IA I E I hs Ok
DIBFEREZ E CHFIL 1o, Kz, VF-Ba/F3fliREPHELARRZICH VT, STATSOEMEEFEL
THSNBc-Myc, Pim, CISOMRNARR (L, STATSAD ./ Y IRX IR FEAERLLED
D2A. STATSBDO /Y UF IV ICK ) BEICHBE Iz, MEDERKY, JAKREEKIZKS
BEAAFTEICEVWT, STATSBOFENKEVZENFBESHICE D1,

A point mutant of a tyrosine kinase JAK2 (JAK2 V617F) is the causative gene product of
myeloproliferative neoplasm (MPN). JAK2 V617F mutant exhibits potent transforming activity
through the activation of the transcription factor STAT5. There are two molecular species in STATS
called STAT5A and STATS5B, which are encoded at different loci on chromosome 17. STAT5A and
STATSB have been considered to be "twin molecules" with the same function because of their high
homology in amino acid sequences. However, the reported phenotype of each knockout mouse
suggested that there was a functional difference between STAT5A and STATSB.

In this study, we initially established the Ba/F3 cells expressing JAK2V617F mutant (VF-Ba/F3
cells) and the MPN patients-derived HEL cells, in which STAT5 or STAT5 was specifically knocked
down by each shRNA. Using these cells, we investigated the roles of STAT5A and STAT5 in
JAK2V617F mutant-induced cell proliferation and gene expression. In VF-Ba/F3 cells and HEL
cells, both STAT5A and STAT5B are localized in the nucleus, suggesting that both STAT5A and
STATSB are activated in these cells. On the other hand, the knockdown of STAT5A only slightly
suppressed the proliferation of these cells, whereas the knockdown of STAT5B markedly
suppressed them. In VF-Ba / F3 cells and HEL cells, the mRNA expression of c-Myc, Pim, and
CIS, which are known as STATS5 target genes, was hardly changed by the knockdown of STAT5A,
but was remarkably suppressed by the knockdown of STAT5B. These results suggest that that
STATS5B but not STAT5A contributed significantly to the JAK2V617F mutant-induced transforming
activity.
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Elucidation of the physiological significance of twin molecules STAT5A and STATSB in the onset of chronic myeloproliferative
neoplasms
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1. BIREERREEOBE

124 B FRIETE M IESS (myeloproliferative neoplasm; MPN) DR ELEZFEYM THSFAL VT FH—F JAK2 DA EEK (V61TF) [X.
LB F STATS OEMILZN LT, BEBGIREEE T TR NENABEFEYN THD, STATS IZIE. E 17 BLEKDELDIEEF
EEIZa—F&Nh 3 STAT5A B KU STATSB EFE[END = DD N FREMNFIET S, STATSA & STATSB (&, 7/EEERSHIZHLVT 90%
NDEWHRNEETRT-H. A—DHEEE T I NERSFITHIEEZLNTE . LML, B/VITINIIDRADRRE LY,
STATH5A & STATSB IZIFXHEBERMI G ERBNEE T HENREEINT -, LML, IBEFE T, JAK2V617TF ZEIKIZCKBENAL T FILIC
F1T5 STATS5A EL U STATSB DHEBEDZELNZ DL TITIFRE SN TULVAELY,

AHE T, JAK2V617F EE{KFIF Ba/F3 #ii2 (VF-Ba/F3 #lif8) 5K JAK2V617F ZEE%EH 35 MPN EEH K HEL #ile% A
VT, shRNA [ZKYSFERIZ STAT5A SKU STATSB /9958035 EIZ&Y., JAK2 ZRIKIZK S MEEELETEFRIBICR
X9 STAT5A. STAT5B D& EIE 5T LT=, VF-Ba/F3 #lifa 4> HEL #iBa Tl&. STAT5A. STATSB A RIZBELTEY. STATSA,
STAT5B A& FE LI TNBEEZ NI, — 5. STATSA D/ vI5 ™ 1d, VF-Ba/F3 #IEE > HEL R DIETEREE 13 Az
HL=FZ T THo1=hY, STATSB D/ VI F I IS DHIE D IEFEREZ BEE 1ITHIHI L =, E1=. VF-Ba/F3 #ila1° HEL #HEEIZH LY
T.STATS DIEEMBIEFELTEHSNS c—Myc. Pim, CIS ® mRNA FIH (k. STATSA D/ vo 89 kY IFEAET L LN ST
A, STATSB D /I8 KYBEZEICHIHEISh =, L EDFER LY., JAK2 ZRIKICKDZENAFZEIZE T, STATSB DF 5L K
SN EMBALM ST,

2. HEBREROBE FHR)

A point mutant of a tyrosine kinase JAK2 (JAK2 V617F) is the causative gene product of myeloproliferative neoplasm (MPN). JAK2
V617F mutant exhibits potent transforming activity through the activation of the transcription factor STATS. There are two molecular
species in STAT5 called STATS5A and STATSB, which are encoded at different loci on chromosome 17. STAT5A and STAT5B have
been considered to be “twin molecules” with the same function because of their high homology in amino acid sequences. However,
the reported phenotype of each knockout mouse suggested that there was a functional difference between STAT5A and STATS5B.

In this study, we initially established the Ba/F3 cells expressing JAK2V617F mutant (VF-Ba/F3 cells) and the MPN patients—derived
HEL cells, in which STAT5 or STAT5 was specifically knocked down by each shRNA. Using these cells, we investigated the roles of
STAT5A and STATS in JAK2V617F mutant—induced cell proliferation and gene expression. In VF-Ba/F3 cells and HEL cells, both
STAT5A and STATSB are localized in the nucleus, suggesting that both STAT5A and STATSB are activated in these cells. On the
other hand, the knockdown of STATS5A only slightly suppressed the proliferation of these cells, whereas the knockdown of STAT5B
markedly suppressed them. In VF-Ba / F3 cells and HEL cells, the mRNA expression of c—Myc, Pim, and CIS, which are known as
STATS target genes, was hardly changed by the knockdown of STAT5A, but was remarkably suppressed by the knockdown of
STATSB. These results suggest that that STAT5B but not STATS5A contributed significantly to the JAK2V617F mutant—induced
transforming activity.
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