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HEiEER (EX) Cell entry mechanisms of coronaviruses: To detect the conformational
changes of viral fusion protein.
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W B OMEEE  (#230) : Previous studies have demonstrated that the SARS-CoV S protein
requires proteolytic cleavage by elastase, cathepsin or TMPRSS2 for S-mediated cell-cell or
virus-cell membrane fusion. Activation of viral glycoprotein (GP) by protease also has been
reported for influenza virus. The most distinctive difference between influenza virus and
SARS-CoV is the stage during virus replication in which viral glycoproteins are cleaved by
proteases. In influenza virus, the protease makes a simple cut in the GP during maturation.
In contrast, SARS-CoV S protein is cleaved by the protease following receptor-induced
conformational changes. The protease cleavage site in S protein is thought to be exposed
only after receptor binding. In support of this model, we reported that the S protein of
mouse hepatitis virus type 2 (MHV-2), which is highly similar to the S protein of SARS-CoV,
requires two-step conformational changes mediated by sequential receptor binding and
proteolysis to be activated for membrane fusion. Such a mechanism allows for tight
temporal control over fusion by protecting the activating cleavage site from premature
proteolysis yet allowing efficient cleavage upon binding to the receptor on target cells.

AR RA
(BHHHAL - 1)
ELFEREEY A & &t
1 9B 1, 500, 000 0 1, 500, 000
2 OfFEE 600, 000 0 600, 000
2 14 500, 000 0 500, 000
2 2B 600, 000 0 600, 000
FE
Wi 3, 200, 000 0 3,200, 000




W8« o A VAR
BFE DR - ME -

F—U—F:SEH, mr_Nn—7, HIEEPEIE, B, BREs

1. AFZEBRAE 4 FI D 5

SARS-CoV & MHV-2 [T LW A =X A
[T a7 7 —BIRGFHHIRERA) 2752k
D LNERSTWE, MY Ty, =T
2—F HF T EY SEANENL S
NAHZEMFPRINTWERN, EEIZSEA
OREEELE LTRSS TWehoTz, £
72, SARS-CoV P Yx % 5 5 3 Jili e 2Ly 72~
a7 7 —BIEARHTH T,

2. WHEDRK

ZOWMROEME /2 BIE, U A L ARERE
& H(Viral Fusion Glycoprotein: vFGp) D%
PEAE A T = XL OB, KO OWFZED B 1S
BNDIEREI YA NAEOT F A G
Ad22EThoTz, vEGp OHEREIZ TV A L
A LMD EZ#MASEDLZ ETHDH, B

REHATHY (SARS D SE HOEE 600kD) |

B OBEAEGERICRE T2k i
HALT D EBZ LI, TDORA N =X LFIHHD
THMETH D, _@mﬂ@%%m@am

(RHFZEHAIN O B 8913 | Lk TH
—ybvaGpa ED Lol f*/\bfb\éi) % B
LMMTTH L, ’W_WLVFGpﬁ%%NY\%gl
TR ZToomESLERET AL F
SWCHT TN L D vFGp DIEVEL A T =
ALEDF LIV THLNITDHI ETH
2o

3. #FED kL

Y2 o7ay NMEIZXKY, TaTrT
—VIRFEM 7 S EAHOBEEL 2K LT,
S5 TR Y — gk 1L 0 EEEk
Lts%E®%“ﬁﬁﬁé%@mbtoit
S EADFRMATEEOHREIZIX, VT xA
LPCREFIHL: T hU—T v A,

K OSHERE — ffa il Sk 21T - 7,

g S

AAFZE Tl SARS-CoV & MHV-2 OHRaE AT
BWT, 4250H LWHREZFAL N L, #
HELTWD, TILH U AL ADMABR AL
[OMfERHENPOEZ L R —ANDHD 2
WBYDOL—REBAHZ &), TOS BRIV E
THE =L TuT T —FIZL D _EEo#E
Fleaz352 L), (@ FY— AR %l
Bl x| BB A OB 45251 < O
Tuar 7 —ETiEHel, = FY—2ART
THbH L], T[@SARS-CoV D il IRz~
Y3l Y 7 a7 —+¥ TMPRSS2 ZFI)
THAREERDDZ L] ThD, xS

LA =X L%, SARS-CoV B3itid~

, VA VA, MHV

07 7 —¥ & F LA HE e 5 R
YT BI2ODOMERNFAATH D, BIES
o7 7 —BHEANZLD, LA VAR E
BRELTHDEZATH D,

5. ErpdgIiam L5
(WFFEREH . BHIE0 A8 L O HERTIEE 12
ES 7Y

UdEssamsc) (Bt 8 1)

1. Matsuyama S. Protease dependent cell entry
mechanism of Coronaviruses. Uirusu (2011)
in press, review

2. Kashiwazaki H, Nomura R, Matsuyama S,
Taguchi F & Watanabe R. Spongiform
degeneration induced by neuropathogenic
murine coronavirus infection. Pathology
international (2011) 61: 184-191

3. Kyuwa S, Takagaki S, Matsuyama S, Taguchi F,
Saegusa J, Iwakura Y, Tagawa Y-I & Yoshikawa
Y. Characterization of a variant virus from
ascitic fluid of subacute granulomatous
serositis in interferon—gamma—deficient
C57BL/6 mice persistently infected with
murine coronavirus strain JHM. Viral
immunology (2010) 23: 437-442

4. Matsuyama S, Nagata N, Shirato K, Kawase M,
Takeda M & Taguchi F. Efficient activation
of the severe acute respiratory syndrome
coronavirus  spike  protein by  the
transmembrane protease TMPRSS2. Journal of
virology (2010) 84: 12658-12664

5. Matsuyama S & Taguchi F. Two—step
conformational changes in a coronavirus
envelope glycoprotein mediated by receptor
binding and proteolysis. Journal of
virology (2009)83: 11133-11141

6. Taguchi F & Matsuyama S. Cell entry
mechanisms of coronaviruses. Uirusu (2009)
59: 215-222, review

7. Kawase M, Shirato K, Matsuyama S & Taguchi
F. Protease—mediated entry via the endosome
of human coronavirus 229E. Journal of
virology (2008) 83: 712-721

8. Watanabe R, Matsuyama S, Shirato K, Maejima
M, Fukushi S, Morikawa S & Taguchi F. Entry
from the cell surface of severe acute
respiratory syndrome coronavirus with
cleaved S protein as revealed by pseudotype
virus bearing cleaved S protein. Journal of
virology (2008) 82: 11985-11991



PraFk) Grsih)

1. Matsuyama S, Taguchi F. Conformational
Changes Mediated by Receptor Binding and
Proteolysis of a Murine Coronavirus Spike
protein. 28th ASV Meeting11-15 July 2009
The University of British Columbia,
Vancouver, Canada

2. BLNGE, IO XA v Aauat AL
A S BRI D 2 BRI AL O fEAT
%5 56 [0l H AT A L R 2R 2 T
2008 4F 10 A

3. KMLNEE, AR v oA v A
BRRICBIT D EREIZOWT, & 61 [alH
KA ED T RS 4 BEESEYS
2009 4 6 H

4. il PNEE, K EOBRAL PTH Bk IRE
HF &, B0 A, BEEEM T e T T
—F% (TMPRSS2) (&% SARS ) A
JL A DRI ATE M LEERE, 55 6 2 [RIA K
AR AWl 2 ORBR) AR A & —
20104E5 H 19 H

5.  Shutoku Matsuyamal, Noriyo Nagatal, Makoto
Takedal, Fumihiro Taguchi, Activation of
SARS-coronavirus spike protein by transmembrane
protease, TMPRSS2.  The American Society for
Virology 29th Annual Meeting (Montana). 7R~ A
H—. 201087 H 17 H

6. Shutoku Matsuyama, Noriyo Nagata, Kazuya Shirato,
Miyuki Kawase, Makoto Takeda, Makoto Ujike,
Fumihiro Taguchi, Proteolytic activation of SARS
coronavirus spike protein by the transmembrane
protease, TMPRSS2, The 10th Awaji International
Forum on Infection and Immunity (EEEE). A
AH—_ 201089 H 8 H

7. B MNEE, e A v AR A
ORI 25 5 8 AR Y A L AP PN
£ () IR E S B, 2010
F11HTH

8. Al MEE, wETuTrT—EoMET
% SARS @1 F 7 A )L A OfEAEFR MM D
WT %5 8EIHARY A )L R B2 S

(R, R T AH 9, 2010411 A 9

*,E\%Eﬁ%ﬁﬁ . ljx]’/l/X%E%B%m
£~

g2 1 90373399
(2) WFge /s
m



