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P Al o2 (¥ L) : The goal of our project is to establish interferon (IFN)
signaling-deficient cell lines that are highly susceptible to viral infection, proliferation and
survival. In particular, we target those viruses which are proven difficult to isolate by
established protocols. We transformed 293T cells with plasmids that have negative effects
on various IFN-signal transduction molecules, and subsequently confirmed by monitoring
IFN-stimulated genes. Our final goal is to establish iPS cells deficient in IFN signaling. As
iPS cells are pluripotent, we hypothesized that once established, we can manipulate these
iPS cells to differentiate into different tissue types. This will become a very powerful tool
for the isolation of tissue-specific viruses. Currently, we focus our effort in generating iPS
cells deficient in IFN signaling. We expect these cells will become available soon and hope
to translate it for clinical use in the near future.
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1. WIS O 5
REHILINETHUANVAERZ RO
L SN D BB 7 (INF) oA & —7
=nr (IFN) OWF3EE1T-> T 7=, FFioA
v —7 xua il K+ (Interferon
Regulatory Factor, IRF) (2B L TIZHREK
FORAMEBE LSO L—T6 00
4T IRF-1, IRF-2, IRF-3, IRF-4, IRF-5
WCOW TR RE~ T ABHLE LT-f#F
WrZ&4T > TE 7=, IRF 1L IFN ZEENS ORI
WMCTHEIND L L BT Toll-like
receptor (TLR) 22 & D > 7 F IR DFEH T
HDLHZEMOLARBERIIBNTHRERD
NTThHD, ITHE, FlrxDTAIVANRT AL
A HH T dominant negative IRF Z=2— KL
T, HDHWIEZREEERIC IRF ZHE L TRHEED
HARGIE R D > 7 T VARER I & W4 5
ZLETUANAOETF, WHEEK->TW\WD D
E N b o T E = (Viral interferon
regulatory factors, Lee HR et al, J
Interferon Cytokine Res, 2009, 29, 621) .
F2 A N AT XK 5 TUE IRF LISk D IFN & 7
FIGEINFTH D PKR, RNaseL, 0AS % [H
EFTL0008H5H, —FH, BB IFN 7
FMEER FICHEERERERNHNIZ Y A
JWASNDRESZPENE T EEZZ bD, FEEE,
SNPs DFIFAT 7> & Rl 3 RHE B85 Tl RNasel i&
5T DS RETE S 28 M R462Q variant & D
HERHDLZENRAONY, TDOLHIRBET
I~ T AHEDO L b r U AL AN ERITE
el TWBZ ERHALMMNTENTZ (Urisman A
et al., PLoS Pathog, 2006, 2, 25)
bz &ix, IFN 7PV GER D RE
SNTHPATIZ T AL ADRYL, BGil, A7
DRJTHDLZEEREBLTND, T7hbb
IFN ¥ 7 U GiESR 2 BLE U =i 2 ek 4
MR, 4 F CTIREEZ D CE 7= A L A 5Ek
DRJZID EEZEZBND,
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B FENEE LT A VR
4272 DIiEML &% 5 IFN D Y 7 uis
HERIKIC R A 41 (IRF1, IRF3, IRF7, IRF9,
PKR, RNasel %) @ DN: RIF > b HT 4
TERK HDHNNIENS OBIE T ERRT
W2/ w7 X34 shRNA 2 VT, IEN &
T IARERE 2 BRI EL, A LA
DIHGE Lo WL E MR 2 B35 2 &
NHTHD, TORE, iPS flifax i H 34
X, BEMREBINL LTI-%IZ, WAWA i
Wb s s Z bick v, MaiEmtEo
TANADGBEEIE I ZRET D 0 L
FFSD, ZNHIE, FELY A VA DIBES,
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LRSS (YA NANT 4T L AL
AZFDGH DD, U F GBI T
xrHtEZLND,
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1) U A VARG EARIZ B W T
BEXND IFN O 7 F IR ERKICE D 54y
+ (IRF-1, IRF-3, IRF-7, IRF-9, PKR, RNaseL
) ODN: RIF v b2 b7 4 TERIK, K
VCENG DOBIR T EZ R, v I XD v
T3 shRNA #3277 AI K- a2 b
Z 7 b EAERKRT D,

2) ZAun DN ZEFAA iPS Ml CLEEIC
B S WL - DA FE T 1 — 2 — O i
Fra1t\uv, iy Ax—v' v 7 B5 1
D—>Th 5 EFla vt —&—%8IR LT,
O Tz LR o B HiEE 1 &Y, IRES-GFP
O E, HREEFDORBE GFP DT
T = —T&x 5 L2 (EFla—%
DN 28 BL{K-IRES-GFP) , S HIZPGK D7 1
— X —@ F¥E Puro’ (V= v~ UMittEiis
F) BORE, BEMROEFEIRNTE D X
912 L7~ (PGK-Puro®) ., T 23 REMHW-
—EERRER TN aE—F =)
iPS MIFRIN CHEEET 2 Z L 2R T H 2 & 1T
L7-, F£7-. shRNA FTlL U6 7' 1 &— & —N
iPSHIEN CHERE T A Z & BB N TNDH D
T, U6 FmE—F—%fioZ &L LT,
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ARG H—NIE®O T 1T —F— L BT
LI lfEbnsdXoic, et r®E
BLTL RRY A NVAXRT X —DORNIEED
rue—F—% R NELTHaAaLARNT T b
(V=27 v 740 pQC) ZHEIZLTTZ
A REME LT,
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TITAI DA AT FEERT D, £
DF%IZ, IPSHEICZNGED T T AI el
AT DHZ LKV RERERITHZ &I
L7,



6) ZNETHENANAZRT A )L AL
T < EHENTE = Vero il (IFR3 K4R)
W, 25 IFN OV 7 F VR ER I D 5
31O DN ZE R B DL shRNA FEHL 7 F
AIREHAL, SHIZTA VAL
9 super—sensitive Vero x5 = &
Iz L7,
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1) IRF-1, IRF-3, IRF-7, IRF-9, PKR,
RNaseL % DN &K Z Bk L. 293T Mifaic
—IEPEICRBL S, NWEEDO KT OMEE %
M9 22 & 2R L7z, £7-. shRNA O4F
Biy7r s v 7 X0 R 293T Mg ~oD—
PR BB CRERE L 72,

2) EFla” 0 & —& —Zffi > TIERKR L7= 2
NHO DNERKT T A FE—@PEIT iPS
A A L, iPS MR CHERET D Z & &
R L=,

3) ru—r7 v 74O pC ZHEIZ LT
T A REWMELRERIERD =D 7 1 v
ARG B —FEREEITHo T,

4) UA4NVARTH— e o ANTT MNE
N =V THIlIC R T A7 =7 R L
T, b MEEMRICEREEOH S L e T 4
Jb A Ze RS . iPS AT R S T8,
WEMREGED Z ENTE -T2,

TOREE LT,

5) —MxDOEEE AN (HeLa MG, 293T #Mja
M) TR L RIEME BN TE 5 DN A HIK
BT IAI ROa L AT T NERDT-,
DN ZRARDOFEHUCE L CTlE, &hD2=v
L haA L AHRED LTR THiA, 51T
EFl-a 7 & & — % ——4% DN 28 Sk
~TRES-GFP/PGK-Puro” & >\ a L 2 k5
7 "3, KORISLEEREIERTDHZ &
MWTE, ZDYA1TE IRES-EGFP M IFEE A DN
ERROREBOFLE 2 L B L, il %53
O OIS 7S > 7-, £7-. shRNA DI
HICELTIX, Up aE—XF —
—shRNA/PGK-Puro™ D % 3B X&)
TREEN R IR RL, BEMRESD Z &N
T&E7, BIE, 2O DRI T T A KD iPS
A ~DEANZIT > TN D,

6) Vero fllfill (IFR3 K48) (&, 5 IFN
D> 7 F IMBRIERR B 5 4y 7 DN & 5
K. DML shRNA BEL 7T A I RAEAL,
AT 2 e =—% 0/ L7z, BifE, 2%
ALONFEVED 53 1% 3 % DN A HLK & shRNA
DNREERP TH D,
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D Aberrant expression of interferon
regulatory factor 3 in human lung cancer.
Tokunaga T, Naruke Y, Shigematsu S,
Kohno T, Yasui K, Ma Y, Chua KJ,
Katayama I, Nakamura T, Hishikawa Y,
Koji T, Yatabe Y, Nagayasu T, Fujita T,
Matsuyama T, Hayashi H
Biochem Biophys Res Commun. (##iH)
2010 Jun 25;397(2):202-7. Epub 2010 May

23.

@ The Jmjd3-Irf4 axis regulates M2
macrophage  polarization and  host
responses against helminth infection.

Satoh T, Takeuchi O, Vandenbon A, Yasuda
K, Tanaka Y, Kumagai Y, Miyake T,
Matsushita K, Okazaki T, Saitoh T, Honma
K, Matsuyama T, Yui K, Tsujimura T,
Standley DM, Nakanishi K, Nakai K,
Akira S.

Nat Immunol.

(#FAH) 2010
Oct;11(10):936-44. Epub 2010 Aug 22

3®CD4-independent human
immunodeficiency virus infection involves
participation of endocytosis and cathepsin
B.

Yoshii H, Kamiyama H, Goto K, Oishi K,
Katunuma N, Tanaka Y, Hayashi H,
Matsuyama T, Sato H, Yamamoto N, Kubo
Y.

PLoS One. (##&if) 2011

Apr 25;6(4):19352

@ Shared and distinct functions of the
transcription factors IRF4 and IRF8 in
myeloid cell development.

Yamamoto M, Kato T, Hotta C, Nishiyama



A, Kurotaki D, Yoshinari M, Takami M,
Ichino M, Nakazawa M, Matsuyama T,

Kamijo R, Kitagawa S, Ozato K, Tamura T.
PLoS One. (##if) 2011;6(10):e25812

(®Infection of XC cells by MLVs and Ebola
virus 1s endosome-dependent but
acidification-independent

Kamiyama H, Kakoki K, Yoshii H, Iwao M,
Igawa T, Sakai H, Hayashi H, Matsuyama
T, Yamamoto N, Kubo Y.

PLoS One. (&% A) 2011;6(10):26180

@®TNFR1-mediated signaling is important
to induce the improvement of liver fibrosis
by bone marrow cell infusion.

Hisanaga T, Terai S, Iwamoto T, Takami T,
Yamamoto N, Murata T, Matsuyama T,
Nishina H, Sakaida I.

Cell Tissue Res. (£#Hif) 2011
Oct;346(1):79-88

@ Characterization of dsRNA-induced
pancreatitis model reveals the regulatory
role of IRF-2 in trypsinogen5 gene
transcription.

Hayashi H, Kohno T, Yasui K, Murota H,
Kimura T, Duncan GS, Nakashima T,
Yamamoto K, Katayama I, Ma Y, Chua K,
Suematsu T, Shimokawa I, Akira S, Kubo Y,
Mak TW, Matsuyvama T.

Proc Natl Acad Sci U SA. (F#HA)

2011 Nov 15;108(46):18766-71
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of Biology and Medicine)

(®Interferon regulatory factor-4 activates

IL-2 and IL-4 promoters in cooperation

with c-Rel.

Shindo H, Yasui K, Yamamoto K, Honma K,
Yui K, Kohno T, Ma Y, Chua KdJ, Kubo Y,
Aihara H, Ito T, Nagayasu T, Matsuyama T,
Hayashi H.

Cytokine. (#7¢f) 2011 Dec:56(3):564-72.
doi: 10.1016/j.cyt0.2011.08.014. Epub 2011
Sep 3.

@Interferon regulatory factor-2 regulates
hematopoietic stem cell in mouse bone
marrow

Masumi A, Miyatake S, Kohno T, and

Matsuyama T

Advances in Hematopoietic Stem Cell
Research, InTech book (&FFHif) 2012
chapeter 5: 91-112ISBN 978-953-307-930-1

Serum Starvation Activates NF-xB
Through G Protein B2 Subunit-Mediated
Signal

Kohno T, Kubo Y, Yasui K, Haraguchi M,
Shigematsu S, Chua KdJ, Matsuyama T,

Hayashi H
DNA Cell Biol. (##iH)

2012 Nov;31(11):1636-44.

@ CXCR4-Tropic, But Not CCR5-Tropic,
Human Immunodeficiency Virus Infection
Is Inhibited by the Lipid Raft-Associated
Factors, Acyclic Retinoid Analogs, and
Cholera Toxin B Subunit

Kamiyama H, Kakoki K, Shigematsu S,
Izumida M, Yashima Y, Tanaka Y, Hayashi
H, Matsuyama T, Sato H, Yamamoto N,
Sano T, Shidoji Y, Kubo Y
AIDS Res Hum Retroviruses.
2013 Feb;29(2):279-88
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cell growth of a prostate cancer cell line,
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