Bl 4. 520407 2 ERICZEFGE A U7tz G BB AE O RO

o o
&
§ &
&2 14 o
£ @ & &
&8 £ £

B3 & (9] 5

0 20417 2 EGT NEIES{TINER
a
+ + -

B4 -

:l G protein

51-

39. ~—— GAPDH

Kyoto #&. CVS-26 ¥kD %5 204 (17 X / BRI BN L C N BURESH AN
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A. BHFEBE

2012 A5\ FR B TR AR U 7 P R R 2R
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Myt EEZ S L. Zha MERS OIf
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0 A I ASEGE O FEHT O T2 8 O F8 5y 7 e
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MERS-CoV O L& 7% — & UTHEET 2 >
Bt L7,

MERS-CoV

¥4 (DPP4) |

B. W5k
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720 MERSpv Ol i~ D & O AT IX
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Z v b DPP4-V334R, T v |k DPP4-
TS0 3 DOZE R RIREC
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BEEP. E£7-. S XU UBERAMME
F DPP4 IZANEZ RV LEFZ—L L
THIZHEE L 72V 2 & B MERS-CoV
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VSV

- 41 -



VZFEFNTARVAS . MERS-CoV O S |28 i %
BATHZ LWL, BRSNS ERT S

E D T oNWT, M A & TR
BFETHD,
E. f&am

1)  MERS-CoV @ S % - 7= Byud o &
VY VSV ¥ 2 — R4 A 7 (MERSpv-St16)
AERT S Z EMTEIL,

2) MERSpv-St16 (X MERS-CoV % 0 & D D
WYt 2 T+ 55 2T, £k
MERS-CoV {259 % HH gl 2 JIl 4
59X CHMGRY —NERY S B,

3) F v |k DPP4 iZ MERS-CoV L& 7" 4% —
ELTHRELZVWZ ERBH LN E -
7

F. GEREERRIE

MERSIL, #0777 &5H.0& LT,
RIZWCERENREAEL TS, ThETIZ,
B AEGINFEEL TWD DR, EE, 75
VAT 2=V T AT v L—T
Z4UEy XV, =T KE,
FTUE, TN IT A=A YT
M Th s,

G. WroEsEE

LAmSCHER

1) Tani H, Tha K, Shimojima M, Fukushi S,
Taniguchi S, Yoshikawa T, Kawaoka Y,
Nakasone

N, Ninomiya H, Saijo M,

Morikawa S. Analysis of Lujo Virus Cell

Entry using Pseudotype Vesicular Stomatitis
Virus. J Virol. 88(13):7317-7330,2014.

2) Bukbuk DN, Fukushi S, Tani H, Yoshikawa
T, Taniguchi S, Iha K, Fukuma A, Shimojima
M, Morikawa S, Saijo M, Kasolo F, Baba SS.
Development and validation of serological
assays for viral hemorrhagic fevers and
determination of the prevalence of Rift
Valley fever in Borno State, Nigeria. Trans R
Soc Trop Med Hyg.108(12):768-773, 2014.

3) Yoshikawa T, Fukushi S, Tani H, Fukuma A,
Taniguchi S, Toda S, Shimazu Y, Yano K,
Morimitsu T, Ando K, Yoshikawa A, Kan M,
Kato N, Motoya T, Kuzuguchi T, Nishino Y,
Osako H, Yumisashi T, Kida K, Suzuki F,
Takimoto H, Kitamoto H, Maeda K,
Takahashi T, Yamagishi T, Oishi K,

Morikawa S, Saijo M, Shimojima M.

Sensitive and specific PCR systems for the

detection of both Chinese and Japanese

severe fever with  thrombocytopenia
syndrome virus strains, and the prediction of

the patient survival based on the viral load. J

Clin Microbiol. 52(9):3325-3333, 2014.

2SR

1) @LEFN. KHEEA BEERT. A%
B HWES. AOH, BHEEF. TS
B, WEHE s~y AR5 E
B (/IR A T B RE 7 A L R D R
AR ORRNT. H2EIBAR Y A VAR

2L, MR, (2014.11)

— 49 -



2) wHEEF. BEHFH. SHER. #HAE

3)

4

5)

6)

B, BB, A0, TRESE, ERE
. SFTS VA VA DEEREICKT5F
J 7 a—F RO ER & HURBRH
ELISA ~DJGH. F62EIBARY A VA%
SFES, Bk, (2014.11) .

[ihC 32N TR A e m o RSN 1
fEMEEF. & 5. 2B A Harpal Singh,
ATEEE, SEm. X TREE &
FE BV /IR EBERE D A L R D 4T
R & 2 O MRS, 5628
AT A )L R FLFEE, IR,
1) .
THREE, BEHFN. A, FO5.
FEEBE. 77— 27 %M T 5 SFTS U
A VAN & D PIGUAMRRIE. % 62EH
Ky ANV AFRFES, Mk,
11) .

AR, AOm, BEEF. ELHN.
N, TRESE, WiEB=E. BEAM
M /NRIAEBRE D A VA GP O ERE
AHE & 25-hydroxycholesterol 12 & % fllfE
FREZR. B62[E B AR D A /L R FaFH
g2, Bk, (2014.11) .

A HM, WA, Joseph Masangkay,
Puentepina Roberto Jr., KA, 7k H HLA,
L) FnZE, f&MEE . Harpal Singh, &1
. B, FER. TREE &
WA, FEIEBGE, AR, AiEE. 7
AV DagE)mnbDTTFas
FNY VE T ANV ADSEE 62 B A

U A VA FESEFNES, ik,

(2014.

(2014.

(2014.

7)

8)

9

1) .

EE, & EFH N A, ERET.
A O, ZHHEEN, Harpal Singh, LJI1Fn
%, THE=E, HIKE, AkBE vy
V=T UANALCI6m8 BRE B E LT
MIX T 7 =T VA NVAEHY AT A
DFESL. F62[E HAR T A b AR
=, Bk,  (2014.11) .

EHEMT. EEHNE. BHEET. &R
TR rEa. BREN. R8I,
K AR, FIRIERERERAE 2 1 T T A
IVAHT BT T ABLOT v O
PEZDWT. FR2EIHARY A VAFERF
ffrfe=, Mk, (2014.11) .

Aiko Fukuma, Shuetsu Fukushi, Satoshi
Taniguchi, Hideki Tani, Tomoki Yoshikawa,
Tadaki Suzuki, Hideki Hasegawa, Masayuki
Saijo, Masayuki Shimojima. Development
of antigen-capture ELISA for the detection
of severe fever with thrombocytopenia
syndrome virus nucleoprotein. The 10th
China-Japan International Conference of

Virology. Changchun, China. (2014. 08).

10) Satoshi Taniguchi, Shuetsu Fukushi, Joseph

— 43 -

S Masangkay, Roberto P Puentespina,

Tsutomu Omatsu, Ken Maeda, Aiko

Fukuma, Tomoki Yoshikawa, Hideki Tani,
Masayuki

Masayuki
Seroepidemiological study of SFTS in wild

Shimojima, Shigeru Kyuwa,

Saijo, Shigeru Morikawa.

bats in the Philippines. The 10th

China-Japan International Conference of



Virology. Changchun, China. (2014. 08).

SIS PERE O HIE - Btk i
L

RERF A5

7L

L

Al

L

— 44 -



saR8 & we
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Stllr

stle
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Trans-membrane

Vooois s DL IVE- BLLL . JMTSCOE (TR, A08  GF 5, 1255

1192 ri o g
1293 HEREWYIHLGFIAGLVALALCVEY TLogTE

kxHEx Fhhwb ks %

12%3 NENBWYTULCR IACIVALALOVEF L0

1253 MEWEWY IHLEE LAGINVALALOVIF LU

1233 HREWER

12%3 MEWENY IWLOE LRELVALATOVER LL

LA IAGIVALALCVEP LG

13583

1337

1333

(B 1) VsV pseudotyped with cytoplasmic
deletion mutants of S protein. {A) C-terminal
sequences of MERS-CoV S protein variants
used in this study. The C-terminal 19 amino
acid deletion mutant of SARS-CoV S is shown
for comparison. Gray box indicated
cytoplasmic domain. {B) VSV/GFP
pseudotyped with deletion mutants was
inoculated on Vero cells. GFP-expressing
cells were represented as infectious unit

St7 Sl 5116 5120 motk {1U}. The data indicate representative of two

MERS-CoV S constructs

Swit

independent experiments with similar
results.

Sti1 St16

[X]2 Differential subcellular localization of C-terminus truncated S proteins. Vero cells
were transfected with expression plasmids encoding MERS-CoV full-length S (S wt},
C-terminal 11 amino acids {St11), or 16 amino acids {5t16} truncated version of
MERs-CoV S. After 48hrs, S proteins were detected with a monoclonal antibody
against MERS-CoV S {(45E-11, kindly provided from Dr. K. Onishi, National Institute of
Infectious Diseases, Japan, manuscript in preparation).
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120 1

100
ﬁ 80
g &0 Serum dilution
£ Wiy 256
® 40 %x 64
Bx16

20

E(] 3 Specificity of MERSpv-St16 infection on Vero cells. MERSpv-5t16 was pre-incubated
with serially diluted rabbit anti-sera. Then the mixture was inoculated to Vero cells.
The GFP-positive cells in the absence of antibodies was set as 100%. The data
indicate representative of two independent experiments with similar results.

RBD-contacting residues in DPP4*

DPP4
265 | 284 | 286 | 289 292 | 293 315 320 334342 344
Human K Q| T|A LI R Y R | Q I
Bat K T|A L T R} Y K, Q I
Rat K | T|A T T R|]Y V E !

(4 DPP4 residues contact with RBD of MERS-CoV

* The position of amino acid residues refers to the rat DPP4.
Red characters indicate the amino acid residues different from

human DPP4,
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pcDNA rat DPP4 human DPP4

55 Rat DPP4 does not act as a MERS-CoV receptor. MERSpv-5t16 was
inoculated to the cells transfected with expression plasmid
encoding human or rat DPP4 or pcDNA vector. GFP expression was
examined by fluorescence microscopy.
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6 Mutational analysis of rat DPP4. MERSpv-St16 was inoculated on the CHO cells
transfected with expression plasmids encoding human DPP4, rat DPP4, or rat DPP4
mutants. GFP expression was examined by fluorescence microscopy, and the
number of the GFP-positive cells was determined.
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Bh) B SRR IE O X B3 B AF%E (H25-%T Bi-—f-008)

SRR IRERRE B TR OO R T BUARE o AT

WrenEE FH GEZ (EXRIYEMZEETERRERFE)
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FRTORESS., BFRAORBIEEFT OMAITAREE ELBEARFRTHDL, ZHETIZ

< 7 AR E AW THRFEIBES (SCHU PO 3 L UVPS) 2 b B RFHEMFHLK (SCHU PI)
FEH L. W& DT /7 LB b 5ERIL pdpC BEFORBIZEY, = 7RI T 5
REMERTRIZER L TVWAELZALNILTE R, £ 2 TR TIE, FRFE pdpC &
FEFHREE L TWAMORREEFERE., XIIF R EEEFERETL2F LML
L. #EHERBROBRTRALBBIT 2R DTN 5E, BEER, FRBEOKZ V%7
Exa— K75 1604 BETHT 2 BETIFPERICEBEZLH L TWIEZHALNICLE,
REEL, ZOvA 707 VABITIZOWTEMCERF 1T o7, ZORKR. MEHKT
FE—#0 (RNA PR FH L TRV | BFRAEHFEROEEN CRRERFEHE S 3
JEDOEGRBIER TH D AIRENRR I, £/, BHEKEBEFLKTIL, 6 BT
(Isflul, hupB. usp. FTT 1140, FTT 0272, FTT 965c)DHEHABEENHER SNz, Z 0D
END, IND 6 BB FIIE - RFREMREERET Th 2 ATREMEN TR S LT,

A. B INoDe b~OREGIE 10 HELTFE WD
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B INDANSEBRIYETH D, BFRA NAFTalZFERINDARED H D HRIR
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FRFEHREF L, 2 BEFHREEED LT
WTEY, MEELRUERRELNE,
UL, FEEEICITo 2T TIE, Z2hb
20 BEFOT )T —v a VERMIMOEE
FIEIZEYBRELIEIRAL N ERoT2, #
T, AEEIZELWT T —3a UER
AL, BEMTEZRSITZ, ZORER.
5% (SCHUP9) #ETIL 12 D tRNA &
1 FEFEO RNA OFEBENBEIC LF LT
BY., BRABEFEEOENCIIHRRERT
Bz gy VNV BDEBRINERE TH
B EREMEN R STz, F72. §5F (SCHU
PO &P5) #k&38%F (SCHU P9) #RTid. 6
#EfEF (Isflul, hupB. usp., FTT 1140,
FTT 0272, FTT 965c)DHBBIZENE D
EOHER SN, D OBEBFRRIREMEC
BE LT AR RIE S Nz,

B RFEE PdpC & v N7 B OB AREIC
B3 B imaEt
AFETHERALTWAHRFEDEK
(SCHU PO ¥ LUt P5) 1 pdpC BEF K
BHLTWOIELHEREE TITHLAICLT
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X 7z, PdpC # > ™7 B, BRI E O T
2 FHICKRES poFiRzeRb, ficbiuo g
EMERTH NI THD, ORI
BRERS AT S v R IS < B b D HED
B PdpC L L 72 fRE A FF o LM & h
T, £ 2T, HIRRE L7z SCHU PO,
P5. P9 ¥kDs B & L HBIH 24T, B
PdpC Huik A A CHRIFILRE 21T - 7o, L
L7eh b B RIFEE PdpC & > 287 B s
WSS DRELIRIZH/ BTV,

D. B

BRI B O LT LT D T L VK
bk &R Z A L. R IR T O
B =Ro9il JFME AR 1 O R E I AR A RIRER
ICHEETH D, AP TIL, BRI HE R
Bk & 55 FERE 0O TR - FE BB LL AT &
T, FHEEE T OREZRSE TN D,
KEED~A 70T LAFHIZB N T,
SRR & 99 F M T 6 A5 T (Isflul, hupB,
usp. FTT 1140, FTT 0272, FTT 965¢)PD %
BREIIHFEENHER SN, ZhbDERE
FIXIREMEIC B b o T 5 FTREME DS HER =
naZ s, BETHREKROELZ, <
77y —VHRTOHEERL~ U A5
BIREMEDHERICOWT, SBBE K
FET-oTWEIZW, o, BEEICBW
T—H#D tRNA OFRIENE RSN T
WEENPSBRFEOKRERNTFE & & v
AR BERDIERIZAT DI TV D A REME DS
A Ehic, LA L. tRNA S rRNA 13, tb
WHREEDHSD RNA & LTHLNTE

0. B AR O AR X O E O
R Ko T W Eo R R
TR & AR e & A e ATREME N B 2 Bz,
Elo. Z R EOEEEIZED 5 O%E
B FBETNIBLE SR o Te B L A
FUEEL t(RNA <0 tRNA O FEHLZS B 2395 M
A5 LT afaetkidd v d Bbi,
L L7ed b, sfFEEk & 59 mikic i 218
Ry 5 2 X LS BLEC IR AT % FEE L
tRNA X 1RNA D FEBIZEE) & D B 2D
THRFERITT D LEHIIECBh, 4%
DIRFRREE & LTz,

LA EDRER DB, B RIFE E IR TR & 55
B CTHERBETFRARICERPBIES
A7z 6 s (Isflul, hupB.usp, FTT 1140,
FTT 0272, FTT_965¢)DJHFEHEIZ DWW TE
RENCHERT&RAT O BEMEREDL EEZ BN
7

E. i

B TR R & BB OB TR H
ATV, 6 TEE D72 7298 B s F
ZRE LT,

F. REEMLMRIER
BZ72 L,

G. BrgesEER
1 F3CFER

2L,

H. ZnE)RFEEME O HIFE - BEIRTL
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L

KRS
2L
FERBERG
2L

Z Ot

7L
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PO & PS5 ¥
R

Wj

SCHUPOTR
MBEELR

juls] Pg jds] Target 1D

Gene Symbols

Deseription

| OESIGPRISN
_ONGETO-PROZE
C_OUBSTO-PRES

C_OMESTO-ERTE
C_BOBSTRERTIZ
RS T0-PRINE

PRI
§ NG OOBSTO-PRETS

FTT_c0a
FTT £
FTT 132
FET_H8
FIT 018
FEE
FIY_L07
FIT_I08
FY7_t08
FYT08
FTT.d
FTY_827

FIT 125
FIT_1281

Y ee

S nbosomat RNA
fypotiehoa protein
RNAPRE G AA)
IRNA AT
IRMNAMEHGEA]
WAL TAG)
HPAFS(GTE]

PN

RMAGRITTC)
RMA T GTA)Y
S fbusomel A
RINAGHIGOC)

hypathetios proten
{peads)
whut
hopls
B
ERMSB el ATy
{poudal

nypoibelica protert

micaroartay
Log: Lleg Logs
(PSP} (PUPG (POPS)
0.7 -0.8 -28
0.2 1.1 24
o1 1.9 35
.1 2.0 3.9
0.1 a1 4.0
041 22 4.1
-0.2 2.0 48
-0.2 2.8 46
-0.2 28 78
-0.2 27 78
-0 26 6.5
0.1 L6 68
«G.1 pay 8.7
=10 14 54
4.3 1.5 24
0.1 1.8 28
0.5 2.7 24
-0.3 0.8 2.1
0.3 1.1 15
8.2 1.0 18
0.3 1.0 17

i &
Loy fkd shange

SESth L BEROEBEEFRIBILBROER

1. BEHRTHIGEGETFMIRIRLEFL. 2EEFO
FERM|MIFESNTND

2. 3®=F (SCHU P9) #TlE. tRNADHKE=EN
=10
—BFRFREROENTIE., BEEETIEESR
LR A IACYs (Dﬁbﬁiﬁ‘%ﬁtﬁ DoleEEN
RIBEENTE, MBS EESHOBENSY I\
BRIIBHE TV, EEITDIHNEET,

3. 585 (SCHU PO &P5) #&585 (SCHU
P9) #TIL. 6EB{EF (Isflul. hupB. usp.
FTT_1140, FTT_0272. FTT_965c)Ic%
EE'E CENED.

—hsld, BRECES U TWDEERENR
U"“?‘vhm GERFORIBHTIE. HBEEDRT
BHAROSND T E7ERET 3.

f- .5}

B R FEERRS O VB SEE .
FHIpA NI BEERICEZEZSNTWLSEEE Ei
g,

Fie, SIEEOHIEFEERE S TIEETE D
e,




FEASBRSFEE#ENS [(FRA 7N PSR - BRRWERSEYE (FR - F
BRRRGIE | A9~ D B A [ 38 5n S B SEHEE AT 22 36) ]

SHRMTESREE

B B SR RGRE DX BE 9 A BF5E  (H25-38T1 Hl-—%-008)
SRR - =R VI NRIBAEDJRIE £ 725 SRV D U A L R ERIFRKT

MRHEE ZHET (REREY ANV AREFHBRERIEE T Vit 7 —ERETT
JURTSETEIE HEBER)

Wt % BiIRFE GUERRZE D A )V AWIEAT M Y 2 SR P E S ia I JE 0 B
TEHR)

MEEE . i, REAKRESEREWFEIMC =R PR I/MOEAEIZ LY REF LT,
INETORMKRY— 7 = =72 E ORI LI VL br v A LR 4 BI(SRV-4) & D BEE
MR I Tz, MEEEIZBWTIX, SRV-4 & =R U POLICERELE LRI, REROER
FRERTELZILERE L, 202D, FERKFEREMAFICESIT 2 =F
PRI FEDJRIF 7 A L AIL SRV-4 TH B Z L 2HE L7-(ERH XD, @),

Blf, REKFZEERENFRI & IXR2 2 B RBEI RS A B LR OB R TR
BOERZEL=FVPABRCTEEFRH -7, LrL, ZRHEDO=F P cBn
T SRV-4 OEYIIMR TE R oTe, LT, AXT 7 MEN EITol2 L 2 A FEREK
R EAOIZ SRV-5 (ZHRRIE D @ EZRREC S 03 S 4L, SRV-5 % L <UL SRV-SIZHRBLL 72 &
A VAN ZR DM/ EDRIEIZEE L TWD EE X b, SFEIX. BIE
B LY SRV-5 Z 3L, ZOREERIIZHEE Lic, S bITITREEN7 o — 2 OfFRIz
BN LTz,

A. TFERBEH F RS AR IR E R T =
2001 5 2010 ORI 2 B, FERK R PR FERRDER 2 2 LT T 2 FH
ZEREMAFICC=R U PAREMM/N  Bbholo, £F, &MIC SRV-4 ZEV,
WA EE 2 L CREFLRT HFH R H o7, SRV-4 DEG%E PCR THELL, Ll
SRV-4 NFERTANVATHDHI L EMEL  SRV-4 OFEREINIKRHTERhroTe, %
ez EMEEICHE L, 4. #Fi ZTC, AT T LN EToToE A, 3
EREWRFE IR 2BWER(EARR EEESFRHIC SRV-5 ZHERIMED =R
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BCHI 25t & 4v, SRV-5 & L <1 SRV-5 1
JEWL LT 0 A v A D =R 2 WL oD s N
MDIEDFRIEIZE S L CnWd EB X Bz,
Alal, Fx ik SRV-5 EERGEMEA L v v 4
WA ZSHEL ., DA v A DHIERLS O PR E
B UGt 7 v — o ORI E R T,

B. W51k

6 BHD SRV-5 BB D =R ¥ Lo i
B4 b bR VRN Sk b E (293T A
fa) CHERE L, 25 AMIREE L7, Tk,
7"/ & DNA Z it U SRV-5 ¥ 528 7 A
< —% MW TPCR 21T7o>72, & HIT,
R T T A ~— VSRV
PHAWCEES 7 n—=7 L, &R
P, BYtts o— v 2 ERILZ, 7
11— DGR PCR e OY LacZ < — 71—
VAF a—T vlA W THER LA
1.

SRV-5

BT A

C. WFFERER -

SRV 6B 2EHL D U A L RS
WD LT=( 2), =R Pl aiish
7z SRV-5 IXBETF D SRV-5(AB611707) &
BiFlC 99%FMHE Th o7, Fio, fERLE
7 a— YRR TH D I LR TR
(X 3),

D. BE .

AEL /NRBEAE =& TR
SRV-5 OAyBEZAEN LT, SRV-5 X SRV-4
LHERIGEZER VA NATHDZ ERME

nCTnwb, ZOZEhbH, SRV-5iX SRV-4
& RIBRIC = a8 v s A o R D E
ol e nm<R@REnNDs, Mz
A ERNZ T L 7= SRV-5 D -
=4k, SRV-5 DU A b ZEFRPEIR DfE
Fricfsio &z bhb,

E. &5
SRV-5 {T=7& P iz
BT ENbMoT,

R L, HEFEL 9

F. fREEESE IR @
BAED & Z A FHRIZBWT SRV4 KTVS
A DR NN 2 CR D a2 [ S AN

G. WrgEgEsR
1. @R
1) Yoshikawa R, Okamoto M, Sakaguchi S,
Nakagawa S, Miura T, Hirai H, Miyazawa
T. Simian Retrovirus 4 Induces Lethal
Acute Thrombocytopenia in Japanese
Macaques. Journal of Virology 2015 (in
press).

2) Okamoto M, Miyazawa T, Morikawa S,
Ono F, Nakamura S, Sato E, Yoshida T,
Yoshikawa R, Sakai K, Mizutani T, Nagata
N, Takano J, Okabayashi S, Hamano M,
Fujimoto K, Nakaya T, lida T, Horii T,
Miyabe-Nishiwaki T, Watanabe A, Kaneko
A, Saito A, Matsui A, Hayakawa T, Suzuki
J, Akari H, Matsuzawa T, Hirai H.

infectious

Emergence  of malignant
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thrombocytopenia in Japanese macaques
(Macaca  fuscata) by SRV-4 after
transmission to a novel host.  Scientific

Reports 2015 (in press)

FIRY A EEAE O IR - BERIRTL
2L

FFRF RS

2L

ERBRBE

7L

Z DAl

2L
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B1:SRV-5TSAZF DR ERER S %

SRV-5EREM TS RSN SRVLaczT T REK

SRV-5(lacZ)

203THAR 203THAE \

PCR

293THAME : MG IR B SR B R L M
TEGT1H#IRE : - MER B ERR L ke

SRVLacZF T AZR : SRV — D T4 F L acZBIEFOBE TS TRER
SRV-5(lacZ) : LacZiBRFEERVIA A TZSRV-5

e

X2 : R EEE A I I D 5 DSRVS D 77k

!
,', EiHES
§_123456

SRV-5 &
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