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Abstract

KoL KHERE) > )\NEE (anaplastic large cell lymphoma ; ALCL)
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AT3ID FIR Z HH| L 7=NPM-ALKF R Ba/F 34l AT (STAT3-KDAHAZ)

IZ. STAT3O U VBAL® T EFILILEBEEL ZZEM (Y705F, S727A, K685R) Z# BRI L. E
EBEZREIL 2. TORR. STAT3IXS727TAD BB I STAT3-KDAHHAZ 0 1B RE X° FEH A2 A A%
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BL A, STAT3OKESSD 7 EFILLE., COPM2ORRFB2IMHTH2RELZ. UL
DFERKVY . NPM-ALKIZ &K B EEIRICIE, STAT3OY7050 ) VBILABETHBD ZEHNPS
MICBE 2z, £z, STATIDOKE8SD T 2 FI)LLIE, STATIDEMILZEEL . NPM-

ALKIC R D TEEERIRICHBINICB< e RENT,

In anaplastic large cell ymphoma (ALCL), a fusion tyrosine kinase NPM-ALK appears by the
chromosomal translocation. Although NPM-ALK induces cellular transformation through activation
of a transcription factor STAT3, the detailed STAT3-mediated transforming mechanism has not
been elucidated. In this study, we found that NPM-ALK induces phosphorylation of STAT3 at
tyrosine residue (Y705) and serine residue (S727) and acetylation of STAT3 at lysine residue
(K685). In order to elucidate the physiological significance of these post-translational modifications
of STAT3, we constructed STAT3 mutants in which phosphorylation and acetylation is disturbed
such as Y705F, S727A, and K685R. Then, we reconstituted these mutants in the Ba/F3 cells
transformed by NPM-ALK in which in which the expression of STAT3 was suppressed by shRNA
(STAT3-KD cells) and analyzed the transforming activity of these cells. Interestingly, whereas the
reconstitution of STAT3 and S727A restored the proliferative and tumorigenesis ability of
STAT3-KD cells, but the reconstitution of Y705F failed to restore them. On the other hand, the
reconstitution of K685R significantly enhanced the proliferative and tumorigenesis ability of
STAT3-KD cells as compared with STAT3. Furthermore, RNA sequence analysis revealed that
NPM-ALK induced mRNA expression of a serine-threonine kinase Pim2 exhibiting transforming
ability through the phosphorylation of STAT3 at Y705 and that the acetylation of STAT3 at K685
prevented its expression. Collectively, it was clarified that phosphorylation of STAT3 at Y705 is
essential for NPM-ALK-induced transformation and that the acetylation of STAT3 at K685
suppresses NPM-ALK-induced transformation.
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Elucidation of tumor formation mechanism mediated by a transcription factor STAT3 in anaplastic large cell lymphoma
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NPM-ALK D3 FIH T %, NPM-ALK (L, Bz B R F STAT3 OEMHILEN L THBEAALEZZET S, FAZEIL. NPM-ALK A, S5 R F
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JUEZESFETHEFRHE L=, NPM-ALK (KB B ERHLIZH TS STATI DEIREZEMD EEMEREMEAIT 5162, shRNA [
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2. MRERRAEEOBE R

In anaplastic large cell lymphoma (ALCL), a fusion tyrosine kinase NPM-ALK appears by the chromosomal translocation. Although
NPM-ALK induces cellular transformation through activation of a transcription factor STATS3, the detailed STAT3-mediated
transforming mechanism has not been elucidated. In this study, we found that NPM-ALK induces phosphorylation of STAT3 at
tyrosine residue (Y705) and serine residue (S727) and acetylation of STAT3 at lysine residue (K685). In order to elucidate the
physiological significance of these post-translational modifications of STAT3, we constructed STAT3 mutants in which
phosphorylation and acetylation is disturbed such as Y705F, S727A, and K685R. Then, we reconstituted these mutants in the Ba/F3
cells transformed by NPM—ALK in which in which the expression of STAT3 was suppressed by shRNA (STAT3-KD cells) and analyzed
the transforming activity of these cells. Interestingly, whereas the reconstitution of STAT3 and S727A restored the proliferative and
tumorigenesis ability of STAT3-KD cells, but the reconstitution of Y705F failed to restore them. On the other hand, the reconstitution
of K685R significantly enhanced the proliferative and tumorigenesis ability of STAT3-KD cells as compared with STAT3. Furthermore,
RNA sequence analysis revealed that NPM—ALK induced mRNA expression of a serine—threonine kinase Pim2 exhibiting transforming
ability through the phosphorylation of STAT3 at Y705 and that the acetylation of STAT3 at K685 prevented its expression.
Collectively, it was clarified that phosphorylation of STAT3 at Y705 is essential for NPM—ALK-induced transformation and that the
acetylation of STAT3 at K685 suppresses NPM—-ALK-induced transformation.
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