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W S OMEZE (Z30) @ We characterized the multiple host factors involved in actin
reorganization play roles in the internalization of Ebolavirus viral particles. We also
found that the internalization of viral particles was associated with actin—dependent
membrane ruffling, suggesting that Ebolavirus particles are internalized in the

identified host factors—-dependent manner.

SRR
(RN - 1)
[ERESES [l e 22 o it

200 9FE 1, 070, 000 321, 000 1,391, 000
201 0% 970, 000 291, 000 1,261, 000

R

R

FEE
&t 2, 040, 000 612, 000 2, 652, 000

WFgey 8 . E SR
BFE OS5« fIH « A LA

F—U—F:TRTUA A EERT « T2 FPA b= R - R

1. SRR YWD =

TRT T ANV AEYITEE B A
B LZDOESRIIMD TEV, BETZRT v
ANVAEMBROIIET 7V DITBRE S
NTWDEHEOD, WES OS2 A3 /8 D %%
FEICL VS RICEBREICBWTAEL DA
BEMEIIBRETE 2, TR T VA NLVRATREA
W S hu7e < TR B Ze W SR 73 i e
JEO—2ThHIZHEOLLT, BIFFAIZHEW

TIIAZ R TR, IBFRIEITHESL S LTV,

EEMBA~OFRABRIZ, AL A KGR
WTHEL e AT AT v THY . LA
IWADIEHID—> L 720 9D, TAILAD

2 IXF OO L 72 D 1E TR AT
DB, EaZemy RO A b— AR EF]
A5 ERMbNTVWENR, TRT 7A L
ADRAEBOFEHIZOVWTIHIFEA L H
RSN TR Mol ZHITK L, BFFRRE
FXoR T oA NV RN~ ) A
= ZAREE2MN L T SHRICERYIAE
NHZEEHLMNI LT,

2. WHEDHB
INFETOMERREFEOREE ST L, K

W TIE= AR T 7 A )L 2 DR AFERE DL %

HONCT 2B THITZIT 70, VAL A



@&A WZBWTC, fEx OMANIE R EER
TE R T2 ERRBEINTWEN, =R
?4»X&A B54 515 ERFI220WTo
WEXIFEALE R, FZT, RFEICEND
T, TR T AN ARADOBIZE 53 518
FER -+ ORE & kT,

3. WD Hik

INETOFEHRENL, TRT TA VA
BN~ /%A b=V ARKEEZI LT
BEMICERYIAEND Z E 2 LM LT,
B S I\ TL B2 B B3 (K] 7 (EGF) 12 &
STHEINE~ 7t ) YA F—2 2 RK
2B W TR S5 B8 0 M ia 1S Hin s
HF2REEIILTEY, EGFE AL L 7fila <
L. 26 ORTFOIEMLZI T LT R~ &
VITFTOUBMEE L, FIEIERNTT 7 F
RO E S, a0 O
TIFNCEATREE (T 7 ) T)BAET
B ERBEINTWS, £I T, ABFEIZ
BOTEIZAR T UL AL ZABACBT L1
DR F DOE 2 LI TFIORT ARy AT 2%
FHWTRRGE L 7=,

BT, b RV AR SRHEK 293 THI AR 12
ITRITUANAD ") v 7 AR NIE
VP40, BEX L XTGP, KK X ENPE —
R B S, B BiETPiciitiansg =
RT A ARRRL A (VLP) 2458 U 7=, RS L
7-VLP% lipophilic h L—%—THh ADil% H
WTHENE#R LT, 728, VLP~DOKETR T
TANVAH R TEDOEY AR, ET-IXVLP
BAERDTRT 7 A N AR T & RO RE
75#573\775 % %h%hﬁ:x&/7 =5

. BB (R AT 0 TRE) I K o THE
E Lto

B B i b BRI EE SR Vero-E6 M fa ik & 4
FARRLTL—h FIZEBFT S, EL-
VLP% 3077 =R CW & S H 7, RWLFEDVLP
ERPHFICELVBRE LK, 3TCTA vF o
— ;95 Z & CVLPEMABIZE D A F 1, HHE
AL — P — PSR A T CTHUA 230 2R & AT
L7,

VLPOBGAAZ I 1T 5 &-FlfE £ N 1 O & H|
FLUTOHREEZHONTHRIELZ, ElEd5
HERFICKHTD KIF v b3 T 40 7K E
721%siRNAZ Vero-E6HIIRIZ E A L=, F7=.
B RARLER A B L, 7 A L 2R D BUA
BT H 2 DOV T HRFT 2T - 72,
SIRNAZE AT Z LI X 28 EDHE TN+
D) I HET BDHWNERI T MR AT
o TR O BRI RSP E AR K 2 1E EN
T OIEMEAL O HOWTIE, A FRE 7R
M7 HiEE AWy 227y MEB X
Otk W TC, HH0NE~7 e/
PA— /X@&ﬁ&ﬁéﬁt@%btf&x
K Z 2 Mw10, 000D HR V) iA AT %9 2 52882 &
’)T*ﬁnﬁ L/fk—o

4. WFZERE
(DR F A NVARTFOEEMBA~D
BAABRBRICEETSEERFORE
TRTTANARL T DBOARIZEET 5
EERFOBERME LT 04 28I LT,
Thbb, 7/7FrEABIO~v vt W
A M=V AOFHICHETLZ L THLN
TWARho7 7 I U — K4y FEGH N/ H
T & 5 Ras-related C3 botulinum toxin
substrate 1) RAC1 3 X OVCell division
control protein 42 homolog (Cdc42), F ik
+ T & A p2l-activating kinases
(Pakl), Protein kinase C (PKC) TH 5D, =
NEDKRF DT A VAR A O BOAIRZ B 1T
DB & REET 5 BB TLLT O 217 -
72o RacliZOWTIE RIF v R AT 1 7K
(dnRacl) ®FBL(IX]1-A) , Cdc4233 L U'PakliZ
DWW TIEsIRNAIZ LD 7 v 7 #7 v (K1-B) |
PKCIZOWTIEHENILEFER TH D
Staurosporin &L ¥ (X 1-C) % % nEn

Vero-E6HIAIZHE L. VLPOBUALRIZ 5 2 55
BARREE L=, ZFOE. WThoBREIC

BWTH, VLPOBUAA DI %4 & LLlg LTl
XD ERHLMNE -7 (K1),

A B siRNA Cc Staurosporin
] > 15 1.5
Q
=" §
Q= k)
= 810 & 1 1
- O
5] x
586 .E 05 0.5
5.
Eu 2 0 0 °
s - ST S
0 « 9 5 &L N
~ ~ [¢) Q )
O O
& &
§ § m Ebola VLPs
m Dex Mw 10K

Bl TRF 74 NAHTFRAHIZE TS EMEEEFORE

(2) TR TALNRBLFDEBIARIZEED
T TV VT EROER

(D) DRI, VLIPOBEARIZBWTT 7
T R IR 5T 5 &R - 3 E M L &
NWAFREMEN R E N, & Z T, Vero-E6#
MIZeCFPER A ST T v F L 2 "0
(eGFP-actin) Z# 3B 3 &, Z OMALIZVLPE
BYAEREBOT I7F o OHAF I T A
T L —— ﬁﬁ#fﬁ&tto%@#
K. VLPOBUGAZIZE MR 58 1S

7 VﬁﬁiﬁZWénéz&ﬁiﬁéﬂf:(mo

Scale bar: 10 yum

Dil-EbolaAVP30

B2 TR A NARFRAAOBRICBRH SN A LTS5 v YT




PLEDFERMN G, =R T U A VAR DL
IABIZHIT D TS LT, A LVARLT
DM o RIKICHEAT D ZETIh
O OFFTE RS IEE b S L, Zhizsl E
MNWTT 7 F BB~z /W
A M=V ANRFEEHEI N, UANVARRLTDBNE
B<HIBEBANATYIAEN D AJREMD /R S 1
7-(K3), 72k, FLROEREEEST—HEON
221 PLoS PathogensesiZ¥a# v/,

zn’)'!‘z/WE
Sisssssssses® TRIVANAHTF
? 2EK
1. TRFIANRHFD
¢ RER~OHEE
,;;,%%
2. ¥Y0E/H A=V RO FE
rﬁ:;ﬁ,m 3.X90E /)= L~DERAH
4390/ )—LOBRBE LY
e YANAHFILAO—TE
\L THOE /Y —LEEDRE
5. RILAHT VR OBIEE LU AL RIETE
B3 TR IMNAHFOBEMBADBAAH=X L

5. F/pFEFE L
(WFFERFE . BFFCoHE B O ZEE 1
1T FHR)

Udessamse) (BRistt)

D Togi S, Tkeda 0, Kamitani S, Nakasuji M,
Sekine Y, Muromoto R, Nanbo A, Oritani
K, Kawai T, Akira S, Matsuda
T. Zipper—interacting protein kinase
modulates canonical Wnt/beta—catenin
signaling through interacting with
Nemo—like kinase and T-cell factor 4.]
Biol Chem. ##EA. FlRIH

@ Tkeda 0, Mizushima A, Sekine Y, Yamamoto
C, Muromoto R, Nanbo A, Oritani K,
Yoshimura A, Matsuda T. Involvement of
STAP-2 in Brk—mediated phosphorylation
and activation of STAT5 in breast cancer
cells. Cancer Sci. &HA, 10228, 2010,
756-761.

® Muromoto R, Kuroda M, Togi S, Sekine Y,
Nanbo A, Shimoda K, Oritani K, Matsuda
T. Functional involvement of Daxx in
gpl30-mediated cell growth and survival
in BaF3 cells. Eur J Immunol. #FiA, 40
%, 2010, 3570-3580

@ Tkeda 0, Sekine Y, Mizushima A, Nakasuji
M, Miyasaka Y, Yamamoto C, Muromoto R,
Nanbo A, Oritani K, Yoshimura A, Matsuda

T. Interactions of STAP-2 with Brk and
STAT3 participate in cell growth of
human breast cancer cells. J Biol Chem.
e f, 285%, 2010, 38093-38103

® Nanbo A, Imai M, Watanabe S, Noda T,
Takahashi K, Neumann G, Halfmann P,
Kawaoka Y. Ebolavirus is internalized
into host cells via macropinocytosis in
a viral glycoprotein—dependent manner.
PLoS Pathogens. Frgcfi, 2010, pii:
el1001121

® Sekine Y, Tkeda 0, Tsuji S, Yamamoto C,
Muromoto R, Nanbo A, Oritani K,
Yoshimura A, Matsuda T. Signal-
transducing adaptor protein—-2 regulates
stromal cell-derived factor-1
alpha—-induced chemotaxis in T cells. J.
Immunol. #HiAT, 183%, 2009, 7966-7974

(M Muromoto R, Taira N, ITkeda 0, Shiga K,
Kamitani S, Togi S, Kawakami S, Sekine
Y, Nanbo A, Oritani K, Matsuda T. The
exon—junction complex proteins, Y14 and
MAGOH regulate STAT3 activation.
Biochem. Biophys. Res. Commun. #Ht
£, 3824, 2009, 63-68.

Togi S, Kamitani S, Kawakami S, Ikeda O,
Muromoto R, Nanbo A, Matsuda T. HDAC3
influences phosphorylation of STAT3 at
serine 727 by interacting with PP2A.
Biochem. Biophys. Res. Commun. #Ht
£, 3794, 2009, 616-620

® Li Z, Watanabe T, Hatta M, Watanabe S,
Nanbo A, Ozawa M, Kakugawa S, Shimojima
M, Yamada S, Neumann G, Kawaoka Y.
Mutational analysis of conserved amino
acids in the influenza A virus
nucleoprotein, J. Virol. & A, 83%,
2009, 4153-4162.

Sekine Y, Yamamoto C, Ikeda O, Muromoto
R, Nanbo A, Oritani K, Yoshimura A,
Matsuda T.The protein content of an
adaptor protein, STAP-2 is controlled by
E3 ubiquitin ligase Cbl. Biochem.
Biophys. Res. Commun. ZEFif, 38434,
2009, 187-192.

@ Tkeda 0, Miyasaka Y, Sekine Y, Mizushima
A, Muromoto R, Nanbo A, Yoshimura A,
Matsuda T.STAP-2 is phosphorylated at
tyrosine—250 by Brk and modulates
Brk-mediated STAT3 activation, Biochem.
Biophys. Res. Commun. ZL3¢4, 3847, 2009,
71-75.

@ Tkeda 0, Sekine Y, Mizushima A, Oritani
K, Yasui T, Fujimuro M, Muromoto R, Nanbo
A, Matsuda T.BS69 negatively regulates
the canonical NF-kB activation induced
by Epstein-Barr virus—derived LMPI1,




FEBS Lett. & #HiH, 583%, 2009,
1567-1574.

Tkeda 0, Togi S, Kamitani S, Muromoto R,
Sekine Y, Nanbo A, Fujimuro M, Matsuda
T.Silencing mediator of retinoic acid
and thyroid hormone receptor regulates
enhanced activation of signal
transducer and activator of
transcription 3 by epstein—barr
virus—derived epstein—barr nuclear
antigen 2, Biol. Pharm. Bull. &Hif, 32
%, 2009, 1283-1285

B EIMG I

@© rErB]H #, Ebolavirus i £l il ~ D12
NHERS ORI 8 AR -7 A e FT AT 222
= (HFFaEET), 20104F12H 221 FLIR

@ FERHBE, =KRT7 7 AL ZADEFEMIE
OB ORI 58 B A Y A 1 A
FRMES, 20104E11H8H R RTE
D]

@ FERHBE, =KR7 7 AL ADEFEMIE
~ORAEAE OfFY B 10[1E B E R 2
4y (BT, 20104E6 7 16 0, AL

@ Asuka Nanbo, Ebolavirus is internalized into
host cells via macropinocytosis in a
viralglycoprotein-dependent ~ manner. 5"
international Sympojsium of filoviruses. 2010
FAR19R, A HRE

® FERHBE, =KR7 7 AL ZADEFEMI
DR NKEAE DI, A2 b E L
5 - LW BR 2 AL E SR - ALTEE Sy
LW RIZE ARV RY T L,
20094E11 A 131, AL

(%) Gtofk)

(PE KA PEME]
OiERdL (G0 1)

L
FHHE
MHERFE
F¥E -
FENeaN
HFEFEH A -
EPNSk DR -

Otsikdt (FHofF)
HF

FE
HEFIZE -

TSR -
FSR
BS4EA H
EWNS DRI -

(Z D)
R h— U
http://www. hokudai. ac. jp/bureau/topics/

press_release/101018 pr_pharm. pdf

(KFZeEOR IOV T LAY J—2
EITWEEOFBECTHE ST

6. WFICHAGE

(D) WFgefs

% BHHF (NANBO ASUKA)

B 3TN SN 7 e =7 ] e
e S : 60359487

(2) W7oy i
ML

(3) R I
AL



