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1. HRBE

VN EDOBEIESPEMOERBERICHERTRBEDERD DDH . HA 1T X RiERBEHITZ EELRFE
EULT, FVRVBEER. BICBRERTERANTHZE MDY VIV EDHEBEEREZRIEVWEZEZ TS, 20D
BRI SIFRIICIZERIEZ TR YRR T 2RI BRBIRO RN E T NS, BELUTOMER T —<E8e U TH
REEDHTWD, ADP UMVILEEREZOENDFESRDOBEEY T | KL REMEYIE ADP URY )L tLE
HADPRT)Z MWL T, RAMDY VIRV BEEEML, RANDY T FIIEERICTFEEEZ %, CORIGFEMELE
ZORGEBEDOFEMERSMNCT L, ¥KLZGK ADP YRV ILLER (BR) & Z0OEEESKRTORIEERITEE
HTW3B,

2. REEDOMERE

(1) C.perfringens H'#D binary EXZWRDOTRIC. (A) binary EROA Y T7IZy N laDEBT7 7V F > DRH
HERE & SAIASEM Arg @D ADP URY b DR (Tsuge et al.PNAS 2008, Tsurumura et al.PNAS 2013)
& (B) BAFEEER b 2N Uit la DEEEEDOHHEADERZ BN E U THREZED TS,

(A) SEFERATRELRFET. VI/VaHOIYTONEY Y (CPEIREKOESN DN, FEOBRTEEER
NRE SN, 2DERIG Clostridium perfringens iota-like toxin (CPILE) & 34 & 117z, CPILEI&CPILE-a, CPILE-b
D22DAVR—RY A 57EZbinaryBER TH D, 7 1/LY 1FDlotazsk(la,lb) & DIEREIFSORIZE TH BH%

EHEICEVWSDH D ENRES NI, lotasR Tldlald” 7 F U EENIGADPU RV ILEER. —AlbldiEE L
TAVIY—%ED, aZBEBT DTV RAR—F—EEZ5NTWD, FEFE. BAld. BYSSROERAEERRBED
TeHCPILE-a DS EERIT Z T\, AEmXE U THELL  (PLoS ONE 2017), & SICIRE. BEAKRMDE
LR DCPILE-aDFEEZEBCPILE-b D& & BEEEDRZHEH TH D ZORERBHEEZITV, AVIVY—0DFEHREZR
W3 (1-BH63H) ,

B) lan’F7 o F>d ADP UMRVILbEEZFKIES 2cHicid o NOKBETLEALA Y IY—%2FR. RICHIEE
L OEEEEB I L@l AU IV—h 5B ZELETE. @TNIC la iMEA L. la DIIFEENIFEF T, @lan
b AU IV—[EILEEAETD. CDA4DDRATYIHREERD  (TH) . RYOESEBETOBRIE. 500KDa @
AUIV—%EZTLELSLOCBELOBEEZES T - -

IbA )T T —DHEEH Bla® Unfold &£ FEiB D
SOKXAVDBBERT 1 (b)h5ts, KEEerRs | & . !
1z GST-pro-b #RUTZY >, FENUY TV Y TREL, (&

’ 0

W0, BREEFEYEEGRS L0751 ABFEMET— | o : E>
SEIEB LT, S5IC cryo EM ZRW BRI TFRITES & _ S v S—
Btz BEZOBIROMEE, Y I BEEEZZT & e by proesse e
T, EDBULWAREDT — 9 2B TERVHERNEMA TV,

-1 - ofle,

-5 - ohe

%2 &TH B, Ib I 20KDa @ 7 OfLS!(pro) & 75KDa @ 4
ijl/E/ \Ib B
GST & pro ZYM. TIILEZETAVIN—T7Z 0 av%

(2) BRETUAEEISBKPICERTZMECTHD., AETEHERINEN rﬁ%ﬂiﬁ?%u ET, BERMITRERELT
BAETUABREERESED, TT7 749 —VopC (& typelll DMBEBENLTHWEN. Rho GTPase T#H
%5 Cdc42 D GlnzZ 7 Rbg 32 & BEMEICFEL, BRELYPIL ?%%%T’FD TW3EEZ SN, BF
SRRNEDOEROIEREIEEZRSMNCT 228 VopC DIERBERITZIT o1z BEIC VopC L ERTH 2 KE
BEO Cnfl OBEIFASMNTE>TWED, ZOEERERIIERD. Cnfl TldZ RhoA RENTH D, CNSDIRT
I R{tEXRD Rho GTPase OFHEE & RIDEEBIZ. EEY VN VB L DEEGROBENHSMN TRV EHICES D
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Mo TWRW, BAIFBEAEDERBEE T THL< Cdcd2 BEC3 VopC
BEATOBERITE. RHRBZN5HOEELER
HERAWEEERIT A ES TWD, REEDFFRICE D, Z N4 DADP UMz

DEEDOIENES I > Teo T, T DB EE .
HTNB, o/ %' x
Q61 [} N41
(3) MIE (T & % monoADP U RV UL IR A 785 > IXD RhoA Racl Cdod2 (ék;' - _ @(JBC.ZO]S)
BEENICENRETS 2 EAMBNT W, LA LEDS, \ -
SEAEDNAZZH & L2 ADP URY UL BRI ZZENE . |o 4
S, BRERV TS, Hick b DNA EEICEDS L9 ?
PARP (7R ADP URYJLILEER) 205V I/IN0E%E Vopt /(:; |
B L REE BERBWBEDN SN EnSho  eomrzst 9 YIRS

foo UDU. REPARP H'DNA ZEHE &2 2 ENEE
DTIN—=ThoBES NI, RAICERDIF 5Nz DNA %
B E UL ADP UIRYIUBIEEY Y AF 3 VICFEET ZETY YV TH D, BN ARRAOENZEICK > TRDD
S>TERM, ZOREAVHHEICHFEL. DNA. FCZD I 7 Z U ZRENIC ADP UIRYILET B bbb >
TEfco HRDYIL—TTId DNA ZIEHE LT ADP UIRV LT 2 BERDOEIE S SRERITZED THED . ZDEE
HoBERT—FERBTED. WX TOHEREED TS,

(AH5)

3. Research projects and annual reports

We have been focusing our research on the structural biology of infectious disease. Especially our target is
macromolecular complex and we would like to reveal the interaction between the infectious factor protein
and human protein. These basic researches were expected to find a novel drug in infectious disease.

(1) Binary Toxin

(A) Unusual outbreaks of food poisoning in Japan were reported in which Clostridium perfringens was
strongly suspected to be the cause based on epidemiological information and fingerprinting of isolates. The
isolated strains lack the typical C. perfringens enterotoxin (CPE) but secrete a new enterotoxin consisting of
two components: C. perfringens iota-like enterotoxin-a (CPILE-a), which acts as an enzymatic
ADP-ribosyltransferase, and CPILE-b, a membrane binding component. Here we present the crystal
structures of apo-CPILE-a, NAD*-CPILE-a and NADH-CPILE-a. Though CPILE-a structure has high similarity
with known iota toxin-a (la) with NAD", it possesses two extra-long protruding loops from G262-S269 and
E402-K408 that are distinct from la. These results were published in this year with functional studies (PLoS
ONE, 2017). We also try to reveal the structure of CPILE-b.

(B) lota-toxin from C. perfringens type E is a binary toxin composed of an enzymatic component (la) and a
pore-forming protein translocon (lb). la is an ADP-ribosylating toxin that ADP-ribosylates actin.
ADP-ribosylation of G-actin at arginine 177 causes the depolymerization of the actin cytoskeleton and finally
leads lethal and dermonecrotic in mammal cells. On the other hand, Ib of binary toxin is important machinery
for protein translocation: la translates over the membrane to the cytosol via Ib as pore-foming translocon.
First we would like to reveal the structure of pre-pore and pore of Ib using cryoEM and crystallography. Our
final purpose is to understand the mechanism of la translation via Ib.

(2) Effector of V. parahaemolyticus

Vivrio parahaemolyticus is a Gram-negative marine bacterium that cuases acute gastroenteritis in humans.
The virulence is dependent of a type lll secretion system and VopC is one effector which is homologue of
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the catalytic domain of cytotoxic necrotizing factor (CNF). VopC was reported to deamidate Racl and
Cdc42 but not RhoA. To understand the mechanism of recognition of Rho GTPase and ADP-ribosylation, we
are going to solve the structure of VopC together with biochemical studies.

(3) DNA-targeting ADP-ribosyltransferase

Traditionally, ADP-ribosylation has been considered a protein modification. However, emerging evidence
suggests that DNA ADP-ribosylation is also common. The first DNA-targeting ART was found in Pierid
butterflies and was thus named as pierisin. To date, six pierisins (pierisin-1,-1b, and -2~5), SCARP, and
Scabin are considered to belong to the pierisin family. We try to unravel the structure of SCARP to know the
mechanism of DNA recognition and guanine ADP-ribosylation.
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6. ZDOftFICER

(1) NE&ESE

BB MBS - BB (C)
FEEHL TADP URY L& C3 M RhoGTPase BB DM, HRAKRE | FTXHE, BSFE  H27-H29 &

(3 %)

BIEEMEREMEE - HFHAR (B)
FEL £/ ADP URY JUEERICRAIR R 2 BEDRREZIERY 2, MRAKRE SHBIUSEE H29-H31
F 3%

(2) FHEE
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