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Molecular mechanism of tumorigenesis related to aberrant nuclear-cytoplasmic
transport
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To elucidate the relationship between aberrant nuclear-cytoplasmic transport and
oncogenesis, we examined cellular functions of fusion proteins, SET-NUP214 and DEK-NUP214. NUP214 is one
of the nuclear pore complex components, and critical for efficient nuclear-cytoplasmic export of
macromolecules.

We found SET-NUP214 and DEK-NUP214 interact with not only XPO1/CRM1 but also NXF1/TAP preferentially
among several nuclear transport receptors. We observed that nuclear accumulation of endogenous proteins
harborin? NES in cells expressing SET-NUP214 or DEK-NUP214. By contrast, nuclear accumulation of mRNA was
not so clear in cells expressing SET-NUP214 or DEK-NUP214. We also observed that endogenous NF-k B
complex, whose subcellular localization is regulated in a XPOl-dependent manner, accumulates in nuclei in
cells expressing SET-,DEK-NUP214. NF-k B activity was partially suppressed in the presence of
SET-,DEK-NUP214.

— CRM1/XP0O1 NF-kB



THDIMBEREETH D, TDOHF T, -

RNA

nup2l14/can
dek-nup214
1 Nup214
Phe-Gly(FG)
RNA

set-nup214

CRM L/Exportin-1(XPO1)

importin-f

1 SET-NUP214, DEK-NUP214 &= E

B
SET i

seT-nuP21s | [ EGUE—P>
NUP214 - FSuE—p>
pek-NUP214 [ | FGUE—E>

DEK
A BB

polyA RNA
nup214

Nup214

RNA

SET-Nup214

(NES)
XPOI1

set-nup214

DEK-Nup214  SET-Nup214

dek-nup214  set-nup214

SET-Nup214

DEK-Nup214
RNA

SET-, DEK-NUP214

(1) SET-, DEK-Nup214
FG

mRNA RNA

SET-, DEK-Nup214

(2) SET-, DEK-Nup214 —

(1)

SET-, DEK-Nup214

SET-, DEK-Nup214

©)

SET-,
DEK-Nup214

(1) SET-, DEK-Nup214

— (IPOB TPO7 XPO1

XPO2  XPO3  XPOS5 NXFIl) SET-,
DEK-Nup214
Nup214 mRNA
NXF1/TAP
XPO1/CRM1
2 NXF1 XPO1

SET-, DEK-Nup214



FG
Nup214
SET-, DEK-Nup214 —
Nup214
Nup214 IPOB Xpot
XPO1 NXF1
SET-, DEK-Nup214  SET DEK

Nup214

Input (5%) IP: a-Flag

~ pCAGGS
N S-N214
s D-N214
&~ pCAGGS
0 S-N214
o D-N214

ﬁ

108 — anti-Flag

117 —

r
l

CRM1/XPO1

87 —
S| TAPINXF1

47 | — p-actin

Bd2 SET/DEK-Nup2labigstifinsEiRidxpo1E
FUNXFLEDHEER Flagh s fHEsET-
Nup214(S-N214)# %L [EDEK-Nup214(D-N214) %
i TRERAIE, Mgtk ALWTRELEE
Tolze PIRALTOYTAV T DFERLY.
B NDEHRIEEDXPOIE KUNXFIEBEE
BLTWAILA LM EGES T

SET-, DEK-Nup214

XPO1
SET-, DEK-Nup214  NXF1
SET-,
DEK-Nup214 NXF1
SET-Nup214
NXF1  SET-Nup214
(2) SET-, DEK-Nup214 —
NES EGFP
SET-,
DEK-Nup214
XPO1
NES SET-,
DEK-Nup214
NES
CyclinB1 IkBa

SET-, DEK-Nup214

NXF1 mRNA
SET-, DEK-Nup214

XPO1l NXF1 SET-,

DEK-Nup214
NXF1 XPO1
SET-,
DEK-Nup214
(3)
SET-, DEK-Nup214
IxBa
IkBo. NF-xB
IxBa
NF-xB TNF-a
NF-xB
RT-gPCR
TNF-a SET-,
DEK-Nup214
TNF-a Nup214
NF-xB

fold activation

‘S—NZM‘D—NZM‘ LMB |

3 SET/DEK-Nup214h'NF-xBIERRICR
ETEE(INF-uIEEET) NFxBfiESY
M+ EFTEHLR—E—Ao8—L/—25
A XADOIO—)LATH— SET-
Nup214(5-N214)# 5L\ £ DEK-Nup214(D-
N21H) R~ —E A CTRIAEE. 2
B#&IZHAEEIRL TLLII5—ETY
EAETo. mEED22L—2(F
SET/DEK-Nup214R IR 72—DEhHYI
XPO1PEEHITHAHIMBE FML TS,
SET/DEK-Nup214D BN EE|IZEHH D
T EEOEEICEEIERonh otz
TNF-a SET-, DEK-Nup214

ChIP



SET-, DEK-Nup214 TNF-a & Function/2014.08.19-23, Cold Spring

IxBa Harbor (USA)
p65 p65 Cigdem Sadik
SET/DEK-Nup214 DNA Effect of nucleoporin-related fusion
proteins found in leukemia on NF-kB
IkBa  TNF-a pathway 25
NF-«xB /2013.06.15
SET-,
DEK-Nup214 Cigdem Sadik
IxBa IxBa  NF-xB
NF-«B 35

/2012.12.11-14

€Y
SAITO, Shoko

70344885

fold activation
=
i

‘S—NZM‘D—NZM‘ LMB ‘
TNFo - +

B4 SET/DEK-Nup214ASNF-kBEEERICR (T
FTEE(TNF-oFET) BEREEROERE
TN RT3 2BETNFoE TN
L. fmn3-4pmE%IcEEmEmRL TILS
15— ETvtA %1727 SET/DEK-
Nup214F IR TIRESEMEIZNT S
IMHEIAEZTES NI

2

Feillet C, Krusche P, Tamanini F, Janssens
RC, Downey MJ, Martin P, Teboul M, Saito
S, Lévi FA, Bretschneider T, van der Horst
GT, Delaunay F, Rand DA. Phase locking
and multiple oscillating attractors for the
coupled mammalian clock and cell cycle.
Proc Natl Acad Sci U S A. 111(27):9828-33,
2014. doi:10.1073/pnas.1320474111.

Billy F, Clairambault J, Fercoq O, Gaubert
S, Lepoutre T, Ouillon T, Saito S.
Synchronisation and control of proliferation
in cycling cell population models with age
structure. Math. Comp. Simul. 96:66-94,
2014.  doi:10.1016/j.matcom.2012.03.005

3
Shoko Saito, Cigdem Sadik, kyosuke
Nagata.  Aberrant  nuclear-cytoplasmic
transport by nup214-fusion gene products
found in leukemia. Cold Spring Harbor
Laboratory meeting, Nuclear Organization




