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We have revealed that avian influenza A virus H7N1 subtype strain is activated by TMPRSS2 in vivo
(mice) and propagated TMPRSS2-dependently, while influenza B virus is activated without TMPRSS2
and thus propagated TMPRSS2-independently. (Takeda)

Application of the neutralization assay for the field specimens. The neutralizaiton assay with
Vero/TMPRSS2 cells was verified continuously. It is in the process to obtain additionally 150 camel
sera from Nippon University, and the neutralizaiton test will be performed using them. (Shirato)

Establishment of genetic diagnostic methods corresponded to MERS—CoV predictively occurred after
2016. Previously, a RT-LAMP method targeted N region detecting turbidity was developed. In this
year, another RT-LAMP method targeted ORF1la region was developed. Both N and ORF1la primer
sets were validated by detecting quenched fluorescence by consumpting of fluorescent primer as index.
Specificity of reaction was improved and it can be diagnosed as positive by only RT-LAMP. We are
going to arrange a plan to validate RT-LAMPs by using clinical specimens from human. (Shirato)

Collecting information for diagnostic method of other respiratory pathogens (Shirato). Information for
diagnostic methods for influenza and other respiratory viruses being able to use same time with MERS
RT-LAMP was collected. In addition, an air-liquid interface culturing method for primary human
bronchial tracheal epithelial cells was established for the isolation of human coronaviruses. An
application of ALI culture for other viruses is validated. (Shirato)

TMPRSS2, which is expressed at the airway epithelial cells, is important for maturation and activation
of respiratory viruses. About 1,300 chemical compounds were selected by in silico screening and their



binding activities to TMPRSS2 were examined using DSF (differential scattering fluorometry). Selected
specific binders targeted to TMPRSS2 will be expected to prevent the viral maturation. (Maenaka)

By utilizing wheat cell-free system, we generated MERS—CoV structure proteins in the native state
to newly create monoclonal antibodies and immunochromatography kit detecting MERS—-CoV. We have
also succeeded to create virus—like particles of MERS—CoV in order to identify host proteins packaged
in virus particles. (Ryo)

A MERS-CoV spike protein—bearing vesicular stomatitis virus pseudotype (MERSpv)-based
neutralization assay was developed. Among the sera of Ethiopian dromedary camels, more than 93%
were positive for neutralization assay using MERSpv, and the results were well correlated with those
using live MERS-CoV. @ Monoclonal antibody (MAb) against MERS-CoV S protein was generated,
and MAb-based competitive ELISA to detect MERS—CoV antibody was developed (Fukusi).

A evaluation tool for a in vivo MERS-CoV infection model was established using transgenic mice
bearing human DPP4 gene (hDPP4 Tg mice). These animals showed transient body weight loss and
viral replication in the lung. We also generated TMPRSS2 knockout—hDPP4 Tg mice for evaluation of
TMPRSS2-inhibitor candidates (Nagata).

L. R DIME~DFEZE
(1) =58 - MRS ICk T 2 —5 (ENEE ok, [EESEE 4 10)

1. Sakai K, Ami Y, Nakajima N, Nakajima K, Kitazawa M, Anraku M, Takeyama I,
Sangsriatanakul N, Komura M, Sato Y, Asanuma H, Takashita E, Komase K, Takehara K,
Tashiro M, Hasegawa H, Odagiri T, Takeda M. (2016) TMPRSS2 independency for
haemagglutinin cleavage in vivo differentiates influenaza B virus from influenza A virus.
Sci Rep 6:29430

2.  Yamamoto M, Matsuyama S, Li X, Takeda M, Kawaguchi Y, Inoue J, Matsuda Z. (2016)
Identification of nafamostat as a potent inhibitor of Middle East respiratory syndrome
(MERS) corona virus S-mediated membrane fusion using the split protein-based cell-cell
fusion assay. Antimicrob Agents Chemother. 60:6532-9.

3. Iwata-Yoshikawa N, Fukushi S, Fukuma A, Suzuki T, Takeda M, Tashiro M, Hasegawa H,
Nagata N. (2016) No susceptibility of neonatal and adult rats against the Middle East
respiratory syndrome coronavirus. Jpn J Infect Dis. 69:510-6.

4. Yamaoka Y, Matsuyama S, Fukushi S, Matsunaga S, Matsushima Y, Kuroyama H, Kimura
H, Takeda M, Chimuro T, Ryo A. (2016) Development of Monoclonal Antibody and
Diagnostic Test for Middle East Respiratory Syndrome Coronavirus Using Cell-Free
Synthesized Nucleocapsid Antigen. Front Microbiol. 7:509.

(2) & VURTVULEIBIT LA - RAX—FE

1. Yamaoka Y, Fukushi S, Matsunaga S, Matsushima Y, Kuroyama H, Kimura H, Takeda M,
Chimuro T, Ryo A. Generation of virus-like particle for Middle East respiratory syndrome
coronavirus. &5 64 [B] A A AL A5 FLIE, 2016 4 10 H 23-25 A, RAZ— EHN

2. Takeda M. Host and viral determinants for proteolytic activation of respiratory viruses. The 2nd
International Symposium on Melecular Basis of Virus-Host Interactions. fL{%, 2016 4 10 H
22-23 H, AEE, EH

3. WEHEE. THEL A2 TN T FT AL AD HA AN—ZFEEEE K e a7 —
RS PEDZAL, 55 57 18] H ABRIR D AV A%22 CHRILL 2016 4F 6 H 18-19 H| HEA,
N



PRI, TS I B RE  PT EK, MR AV AD R RIS BB o1 £

77— TMPRSS2 DEF. 56 57 [0l H AR A VA5 BRI, 2016 4F 6 H 18-
19 A, HEA, EWN

(3) THEREDORS - Hifretaitts ] x4 2000 i
1. %7l

(4) FiFHifE
AL



(#::1 0)
[16fk0108213j0102]
g 294F 5 A 31 H

YRk 2 8 FEERMFAFBEERTEE MBS  GTR - FRBME
(X9 D EHHIER M EFEMEEN TR EE) RRREF

=¥ A o (HARE B FBUEGYIE 59 5 Fogab i S B R HEEAT T

(3%  FE) Research Program on Emerging and Re—emerging Infectious Diseases

B FEIRES © (AARGE) AR EHEGERE, Bl > 7 L PRI T 2 Fill2 Bk b NS
HETHTR L DB
(3% 3E) Development Research on New Diagnostic Methods and Innovative

Treatments for Middle East Respiratory Syndrome and Emerging Influenza

B FEH Y (AARGE) ENLEYYENFTIERT v A L ASE =4 AR E AP &t
ArE &k K4 : (3% §E) Kazuya Shirato, Senior Researcher, Department of Virology III,

National Institute of Infectious Diseases
E oM O R FEk28F4H1H ~ V294 3H31H

SRR S - (HAEE
C

MRS HE (BAGE
priE ek K4 (G G

I BRROBME (BFEHFHRE)
B FHANRE + ENLREYYENIIERT « VA VARG 3 - AT Rk i et 2 2,

III. AR DIME~DFEFE
(1) F25E - MEEEFICRB U 2mX—% (HWNEE 0 1, EHESRE 0 fF)

1. 2L

(2) %5 VURVULEICBIT L NE - RAX—HEK
1. 2L

(3) TEREOFE - Heffrerihitte) (O34 2 M A
1. 2L

(4) FriFiifa



(k=1 0)
[16fk0108213j0202]
PRk 294 5 A 16 A

TR 2 8 R ER AR SRS

CorBiL - 7 SRR Yie |2 o 2 IS 3 A B e e e ge i g ) IR R &

£ ¥ 4 o (AAGE) BB - FBURYLIE IR 3 D FORTAY R B S PR HEME AT JE F K

(I  F#B) Research Program on Emerging and Re—emerging Infectious Diseases

BN ERR A« (AAREE) PR EEMRE, Bl o 7 Lo I DT A 72 H NS
HOHTHIRIRE O BRFEA ST
(32 FE) Development Research on New Diagnostic Methods and Innovative

Treatments for Middle East Respiratory Syndrome and Emerging Influenza

FHIE S S (AARGE) ESEYENTZERT A VAEH —E  FEREE mt Hh
FriE &k K4 : (3% FE) National Institute of Infectious Diseases, Department of Virology
1, Senior Research Scientist, SHUETSU FUKUSHI

E o B ORIl ¥Rk2844H1H ~ ¥Ek2943H31H

SrEBFFERREA © (RARER) MERS {2 Wik OB %
(I #5) Development of serological assays for MERS

RS ME (AR
s Bk K40 Ok GE

II. FRROHME (RFEHFEHE)
Mg EARE  ENRYYENISERT PTH Bk ISR 2 S

III. R DN~ DIEE

(1) a6 - MEEFICB T 2m—5 (ENGE 0 . FEESEE 81

1. Tlizuka I, Ami Y, Suzaki Y, Nagata N, Fukushi S, Ogata M, Morikawa S, Hasegawa H, Mizuguchi
M, Kurane I, Saijo M. A Single Vaccination of Nonhuman Primates with Highly Attenuated
Smal Ipox Vaccine, LGC16m8, Provides Long-term Protection against Monkeypox. Jpn J Infect
Dis. Dec 22. doi: 10.7883/yoken. JJID. 2016.417. 2016.

2. Yoo JR, Heo ST, Park D, Kim H, Fukuma A, Fukushi S, Shimojima M, Lee KH. Family Cluster
Analysis of Severe Fever with Thrombocytopenia Syndrome Virus Infection in Korea. Am J
Trop Med Hyg. Dec 7;95(6), 1351-1357. 2016

3. Tani H, Fukuma A, Fukushi S, Taniguchi S, Yoshikawa T, Iwata-Yoshikawa N, Sato Y, Suzuki
T, Nagata N, Hasegawa H, Kawai Y, Uda A, Morikawa S, Shimojima M, Watanabe H, Saijo M.
Efficacy of T-705 (Favipiravir) in the Treatment of Infections with Lethal Severe Fever



with Thrombocytopenia Syndrome Virus. mSphere. Jan 6;1(1). pii: e00061-15. doi:
10. 1128/mSphere. 00061-15, 2016

Singh H, ShimojimaM, Fukushi S, Fukuma A, Tani H, Yoshikawa T, Taniguchi S, Yang M, Sugamata
M, Morikawa S, Saijo M. Serologic assays for the detection and strain identification of
Pteropine orthoreovirus. Emerg Microbes Infect. May 11;5:e44. 2016.

Yamaoka Y, Matsuyama S, Fukushi S, Matsunaga S, Matsushima Y, Kuroyama H, Kimura H, Takeda
M, Chimuro T, Ryo A. Development of Monoclonal Antibody and Diagnostic Test for Middle
East Respiratory Syndrome Coronavirus Using Cel |-Free Synthesized Nucleocapsid Antigen.
Front Microbiol. Apr 20;7:509. doi: 10.3389/fmicb. 2016.00509. 2016.

Fukuma A, Fukushi S, Yoshikawa T, Tani H, Taniguchi S, Kurosu T, Egawa K, Suda Y, Singh
H, Nomachi T, Gokuden M, Ando K, Kida K, Kan M, Kato N, Yoshikawa A, Kitamoto H, Sato Y,
Suzuki T, Hasegawa H, Morikawa S, Shimojima M, Sai jo M. Severe Fever with Thrombocytopenia
Syndrome Virus Antigen Detection Using Monoclonal Antibodies to the Nucleocapsid Protein.
PLoS Neg!| Trop Dis. Apr 5;10(4) :e0004595. doi: 10.1371/journal. pntd. 0004595. 2016.
Tani H, Shimojima M, Fukushi S, Yoshikawa T, Fukuma A, Taniguchi S, Morikawa S, Saijo M.
Characterization of Glycoprotein-Mediated Entry of Severe Fever with Thrombocytopenia
Syndrome Virus. J Virol. May 12;90(11) :5292-301. 2016

Suda Y, Fukushi S, Tani H, Murakami S, Saijo M, Horimoto T, Shimojima M. Analysis of the
entry mechanism of Crimean—-Congo hemorrhagic fever virus, using a vesicular stomatitis
virus pseudotyping system. Arch Virol. Jun;161(6) 2016

(2) %2« YURV T LECEIT LA - RAZ—%EK
1. Transcriptional responses induced by dengue virus infection in interferon receptor
knockout mice. Takeshi Kurosu, Daisuke Okuzaki, Kriengsak Limkittikul, Masayuki
Shimojima, Shuetsu Fukushi, Hideki Tani, Masayuki Saijo. &% 64 [E|AARY A )L A FE5A
firtess ALIE 2016 4210 H  [EWN

2. Determination of the amino acid residue important for fusion of severe fever with

thrombocytopenia syndrome virus glycoprotein. Kengo Kawachi, Hideki Tani, Masayuki
Shimojima, Shuetsu Fukushi, Takeshi Kurosu, Wataru Kamitani, Masayuki Saijo. & 64
BIHAR Y A VAP P ES FLRR 2016 4210 A [EN

3. Pathogenicity of human-origin Pteropine orthoreovirus (PRV) and bat—origin PRV in

BALB/c mice. Kazutaka Egawa, Masayuki Shimojima, Satoshi Taniguchi, Noriyo Nagata,
Hideki Tani, Tomoki Yoshikawa, Takeshi Kurosu, Shuetsu Fukushi, and Masayuki Sai jo.
5564 Bl AA D A VR E S ALIR 2016 42 10 H [EWN

4. Vesicular stomatitis virus pseudotype—based assay for detecting MERS—CoV neutralizing

antibody responses. Shuetsu Fukushi, Aiko Fukuma, Hideki Tani, Takeshi Kurosu, Satoshi

Taniguchi, Kazutaka Egawa, Masayuki Shimojima, Kazuya Shirato, Shutoku Matsuyama,
Hiroshi Sentsui, Masayuki Saijo. %5 64 [EIAAST A /L RS2 ES FLIR 2016 45 10 A
5[]

5. HIEMIAZBIEEZITE haaF UA )L ADANA 7 27 EOER L Z 04 IS
WC. BmEET- A (ER) Sk, @EE T RSN, B s BRI, kH
AR B 64 BIA AT A VA FAE S FLIR 2016 4210 H BN

6. U ARBYLE T ATIT D EIEBVE ML MEIR A EMRE 7 A /L R GRS T-T05 DIGHEZ)

R OBEE, BEE . A0, BN, B, L, FHEEZ. BRI, KRE,
HIEAY, HHEES, FREEBEE, FAfGREESE 5 64 B HART AV AFESFMES FLIR 2016 4F
10 EHWN

(3) THEREOFE - Heffretihittz) (O34 20 A
(4) FFFFHE



(k=1 0)
[16Tk0108213j0302]
Rk 2 9% 5H 3 1H

YRR 2 8 4RSI JERR R BB &
(BT - FRUBIEIC AT 5 BHE RS SRR T ) AR S

F ¥ 4 o (HARFE) B BBUEYYIE 5 25 FOgan [ S 5L PR HEEDT 7

(I ZE) Research Program on Emerging and Re—emerging Infectious Diseases

B FEREA © (AAGE) RPFEREEGRE, BBl 7 Lo PRSI D B2 L e & NS
HOHTHIRIRE O BRFEA ST
(32 FE) Development Research on New Diagnostic Methods and Innovative

Treatments for Middle East Respiratory Syndrome and Emerging Influenza

(IR =< (AAGE) BYWRERED R KHR
ArE %Wk K4 : (3% 7E) Department of Pathology, Chief, Noriyo Nagata, DVM, PhD

£ fm # M Fk28HFE4H1IH ~ FRk2943H31H

SRR S - (HAEE

C
whEES A (AR
e e K4 (G Gh

II. FRROHME (RFEHFEHE)
RN | ENIRYYENIIERT -« U A VA — - Y1

%L_L

ML FE RS 2 2,

III. RO ~DFEF
(1) 756 - M ICB T 20— 5 (EESGE 11
1. Iwata-Yoshikawa N, Fukushi S, Fukuma A, Suzuki T, Takeda M, Tashiro M, Hasegawa
H, Nagata N. Non Susceptibility of Neonatal and Adult Rats against the Middle East
Respiratory Syndrome Coronavirus. Jpn J Infect Dis. 2016. 69:510-516.

(2) %5 VURVULEICBIT L NE - RAX—HEK
1. Expression and characterization of human coronavirus spike proteins associated with
severe pneumonia HJEMRZSIZE I T han U A LADANA 7 X2 X7 HEOE
W ZoHAMEICOWNT. RAX—3%FK, Sekimukai H, Iwata-Yoshikawa N, Fukuma A,
Fukushi S, Tani H, Hasegawa H, Nagata N. % 64 [0l H K7 A )L R FZRF2TES
2016/10/24, EW



(3) THE&ORF - BAfahitta ) (/42 0
AL L

(4) FriFifa
Y EL



(A4 )

I EAER
E

WFFERAJE RS

WFFERASEH 4 &

ATl ek K4

ES i}

gy OB SR

P %

WHFERASE S A

ATl ek K4

-1/

ko 4

[16£k0108213h0402])
TRk 2 945 H 2 9H

YRk 2 8 £ EFE ML B % KR - E E

(AAGE) Hrit « R BURGSIE (69 2 ST A = 3K i S5 B SR HEEE DT FE o 56

(# &) Research Program on Emerging and Re—emerging Infectious Diseases

(AAGE) WP SERERE, HrBA o 7 L= RT3 2 Fil 2 s & DN
BTHTENRE O BAFEIFFE

(¥ EE) Development Research on New Diagnostic Methods and Innovative
Treatments for Middle East Respiratory Syndrome and Emerging
Influenza

(AAGE) ESZEUYUENTZERT R 7rH@

(€ FB) National Institute of Infectious Diseases, Director, Makoto Takeda

Ppk2 84 44 1H ~ FK294 3H31H

(BAFE) 7L B 25 7 A L A% 5 Frii T A v 2K oAl

(£ F8B) Development of anti-viral drugs for emerging and re—emerging
respiratory viruses

(BARE) ALHEER RGeS Bk mifh R

(## F8&) Faculty of Pharmaceutical Sciences, Professor, Katsumi Maenaka

I FROME (RIEHERE)

WFIERRSE R« ESLESYENIERT VA VA = T

r={1113
=t

ARt S

Nid

M,

III. RO/ ~DFEE

AN
= pic

(1)

- MEESFEICRT D

—% (EWNEE . EERGE )

(2) %2« YURTYLFZRIT D00 « RAZ—HE

(3) TEERE DR « Hfrdahittz ) (x4 200 A

(4) HFErHiRE

10



(e 4)
[16£k0108213h0502]
Frk 294 5H 12H

YRk 2 8 £ EFE ML B % KR - E E

I EAER
=X 4 o (AAGE) HBL - HRURYYIEIC AT 5 BRI EE S S PR HE AT JE S 3

(# &) Research Program on Emerging and Re—emerging Infectious Diseases

WFICRRRERRES - (HARRE) THORMENSRIEMERE, Bl o 7 L U IR D FHR2 WL b NS
BTGB O B MFSE
(¥ EE) Development Research on New Diagnostic Methods and Innovative

Treatments for Middle East Respiratory Syndrome and Emerging Influenza

IR (HAGE) ENRYYENTZERT « A NV AE =5 « & THWK
FriE %mk K4 . (3% FB) National Institute of Infectious Diseases, Department of Virology
ITI, Director, Makoto Takeda

£ ofE # M PR 28F4A1H ~ FEK2943 H 31 H

gy HHBF 78 (AASE) MEST 2t U A L AR O 72 OB POCT FAEH 7B %
B % B B 4 . (3 FE) Development of point—of—care technology MERS coronavirus

WFFERRSE o (BAGE) BTSSR RTFPLE PRI 7 - Bd% 3 W5
File &k K4 . (35 3B) Department of Microbiology, Yokohama City University Graduate School

of Medicine, Professor, Akihide Ryo

I FROME (RIEHERE)
FZEBERANEE ©  ESRYYIEFZERT - UANVAE ZE - WE MTHBE RIEFEmE 2SR,

I BRDIE~DFEEK
(1) =56 - MEEF IR T 23— (EEEEE 1)
1. Yamaoka Y, Matsuyama S, Fukushi S, Matsunaga S, Matsushima Y, Kuroyama H, Kimura
H, Takeda M, Chimuro T, Ryo A. Development of Monoclonal Antibody and Diagnostic Test
for Middle East Respiratory Syndrome Coronavirus Using Cell-Free Synthesized
Nucleocapsid Antigen. Frontiers in Microbiology. 2016, 7, 509.

(2) %2« VURT Y LFIREIT DO « RAZ—FE
1. MERS 221} 7 A )L AD virus-like particle {ERSAOFFE, AR 2 —3FK, LMK KEL, &1

11



b, BAKE T, BB, B, AN, (T, TEEy, B0E, 5§ 64 YA 1%
¥4, 2016/10/24, EN

(3) TERE ORI - Hifrclaitt s 1ITxb3 2000 A4
1. 72L

(4) HFrHiRgR

12



(AR 4)
[16£k0108213h0602]
ER 2 945H 31H

YRk 2 8 S EFEH R O RR B E E

I EAER
X 4 (BASH BUYEFEAULHTIEEE
L - P BURGUIE (S5 2 HOHTHO R SR A 5 B SR R FE g 2

(Y& #B) Research Program on Emerging and Re-emerging Infectious Diseases

WHIERATERRES © (AAGER) hARFFREIEMRE, BTl > 7 Lo PR3 2 B2 Wik e b DN &
BTHITRRE O BRI
(3 #B) Development Research on New Diagnostic Methods and Innovative Treatments for

Middle East Respiratory Syndrome and Emerging Influenza

RS Y (HAGE) MAEMIRIERT  FHTHERR MR B
PT)E &gk K4 (% FB) Research Institute for Microbial Diseases *

Specially Associate Professor « Wataru Kamitani

E e B M Fk28HF4H1IH ~ Fk2943H31H

I FROME (RIEHERE)
FFEPHFE MRS - M Bk (ENRGYENTZERT - fR)  RIEEwRE 228,

1. R DI~ DFEE
(1) 258 - HEREF ISR T % (EINES 0 1F, EESE 0 1)
(2) %2 VURVULEICBITDHE - RAX —FE
1. The interaction between MERS-CoV nsp1l and 5’-UTR caused circumvention of translational
suppression by nspl, 7~ A% —_ Yutaka Terada, Yoshiharu Matsuura, Wataru Kamitani,
Positive-Strand RNA viruses, 2016/5/4/. Austin, #[E

2. Function of SARS-CoV nsp4 in replication organelle formation, 7~ A % —_ Wataru Kamitani

Yusuke Sakai, Yutaka Terada, Yoshiharu Matsuura, , Positive-Strand RNA viruses, 2016/5/3/.

Austin, K[H
3. Multiple regions of MERS-CoV nspl are required for rigorous recognition of viral RNA, M
§A. Yutaka Terada, Wataru Kamitani, H AR Y A /L A5 2016/10/24, FLi%. EWN
(3) MERE DR - Hffrrlahitts) 1292 Ho #ae
(4) FraFHika

13



