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(1) MEY /N EHEEBEDOEE S WE DR | Cperfringens NS> N ERIGFT I F % ADP URY
MMEgdlalnzI Yy R4 =Y AZRTHEARANEIXT RKE b hh5425, COHFE, V7 ABEFHE
WIRICED b OEEEHBEICEREZYTCMREZES TS, SFEMHT b EILE la-lb RILEEHEDEE
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(2) ADP YRV IILItBER L ZDEND FEGROEEEYSE | R BREBEYIF ADP URYILbER
(ADPRT) WU T, MRAMDY VIRVBEEEMU, RANDIYITFIGERICEEESZ %, CORBEEMN
EFDORIGHEBOFMERESMNCINL, AR ADP YRYILIEER (BER) CZ0REESHRTORREE
BT ZESH TS,
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C.perfringens "2 ZHABRIFIT7 I F U Z/HEN ADP URVILILYT 25% la L IhZflEANE®T S
B b 5%k, BARBUAIEID ZHDEROMEZEDS THED., la BERKLUVEBT7 IV F Y EDEREDE
S X REREERT THOMNCL., BEEEEORTZED TS, ZRNEROEFERERBEZERIT D IC
&, b DFAELARNMEBRW, ULHUL. BY VYRRV THZ DS, YV TIRARBREEREI#EUIN STz, 2D
DUV SAAETEBBEICL DB ZED TEf, YU TIBRAETZOUBELVC I VY RDODRI ) —Z V0%
HT. BABEDT—FINEICKRINL. ZOBTNS b BILOEDHREBITICHKINL Tz, laNF o F> D ADP
URVIMEEREZRIET ZDICE Ib NPOKBETLEAA Y IV—2FAk. RICHEELTEEELZE
L@b AU IY—H5R3EAZHE. @ZnIiCladEEa L. la DZFEBENIFEFTT, @lalbAYITT—
B zEBI2. CO4DDRATYTHREERDS (TH). RYOEEHETOBMNIE. 500KDa oA Y IV —
ZED 7RIS LVEAOEER

2 AN TBZIETHB. b iF
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digestion by protease change % B 7’3 2 fCo L}{ﬁﬁa)ﬁﬂfr 75\ 5 N ﬁ]\ﬂg

BEFEWAY, lb (7O (pro) & Y]
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NUIWEFFHHOLSICEREHUVRICHLZH T 2. ZOBIBISEKEDH., YV TILABDERET. 77U T
—yaVEMNZZMANLSDFENDETH >, ZDIZHFEA IE LMNG (Lauryl Maltose Neopentyl Glycol)
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() 1IbfEF, (F) lafEA-1bIEFL (shortstem) () lafE&-IbfEFL (long stem)
lal DFHIb7 EFRN LR BIRILICHESRT 5,
TR Dlong stem72 1 T, BEE~DBENLFEAETHS
IbEFL (short stem)DTFEFEDER B AMT A - 7=,

DEEERHEUDBETVWDIMA SN ZEFHFMICKRET Ufce TSIV A ABFEHIEICOELEZ T Y Y RERT
H, O LMNG DEENEVWE /A RERBIENS, PTUT—=2aVvEMMZADD, /AREBRSBVWRE
DEREZ®>Tco T5ULTRIM o e, REORHZRAVWTH Y FILAREE T Y Yy RHERZTWV. KERKZE -
EREMAPOD Titan Krios ZAWTEHRFE ZTVW. CTNIMEZRAWT 29ADRETOBEZE . b R
TERISRKZ, ESIClaZBBSEDRLHIC, INHEETIRFERAICVWEEZ, FELUL IbETIC la
ZMZT, T—9Z&E. CI1NMEZAW BT ZITolco VI ADTOERBETR—FNNLILHTL2ROED
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5 UToZEbho>TER
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Y TiEAL. 7Y F Y ADP URY
IMEEREZ D C Kl K X1 V&,
ZDEICAET %, (3) ladNXK
mEZDERICEDEKRIMD any v

Ca-edge (45 A)

NSQ-loop (23 A)

TEG-loop (22 A)

d-clamp (6 A)

N _ IbfETLIE 6 ADBEZRERAI %D, £7clbE/ ¥ —DNKIKICH B HIL
IAN—EBET B, (4) CDla D S LREANRELBELEY (Caedge). 7EHEAFKL. 22
N KiFD e lE. b EFL D LA ERAL IZlah EDoE 5 L5 ICEET %,
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BWTWe, cnzehSladlb a b
EFRLZ N L TORRERIE N Kigh constriction sites

SBIFTIHPNEEEZENS, PNE @) ¥ Somm— T — ;
S N N
NSQ-loop ------=- N =,

Ffc (5) FLEANSELAN $ ")
) o . TEG-loop
[F. XR=F/)XLILATEE TR, 27 o-clamp

52U\ short stem B HRREE S U
THREL, 85K, INHNHSEE
2K (long stem ) [cixzd &
TEANDOZELBAN BRI NS, B

Subunit D

lalXIbIEFLICNGRSR K X A 2 E > THAET %, ZDHEAETNRIED

SNCBOTVWBRBZTIN—T anl v I ZHRIT B, bEILELEOT Y 74— R LESE
CET2-HHE%. REEs% AIESRBTHD I EHBELNICH 5T,

EDEBI S Ib FEFLDFHEDIFH
B, FV N BEMEBEZIRBLL. chsDiER%Z. 5% 3 A. Nature Structural & Molecular
Biology s#tEABEH Ui (REEEKRZE. LA (M2). FH. FTEXREXRZE, FERKZOHEREME),

2)7OXNYIILZFREZRDLBIFE

MEHATRELBEFET, VI LYaBOIVYFOMNFYY (CPE)REBHROBEEN DN, HIROBHRESR
NEEShi, TDEHKI Clostridium perfringensiota-like toxin (CPILE) & 8% & 17z, CPILE (& CPILE-a,
CPILE-b @ 2 20OV iR—% > kD 5% % binary R TH D, BIRD 1 A ¥ HR & LB U AHA S CPILE-b fETL
AR EBERNTZRDI, FRATBAZRIITIT A7 VILED CDT BZHEAEBRTHH., COLBRIFARS
BHTWD, INSTJOXANYITLABOZHABRD. I VNV EBOHXEEBZHSMNCT D, ZOMRRIZHE
SR OERMFT E RS,

(3)ADP U RYVJLIb D4R

HLIEADP URYVILbER (BR) CZ0EEY VN VEDERKRDOINT & DBERITEED TS, HIC la-
7O FUEERE. C3-RhoAEER. SCARP-V 7 ZVEAEDOARICLD. ADP URIIUEIESY VIRV ED 7
T/BTHN. HDWEDNA DIEETHNRE U LS BRFHEE T EEZRHB LU TCADP URYILET D EWS
ZEEBESMNT UL, UL LAENS, APARP (FRYU ADP URYJL{EH B WETE/ ADP URYJLAL) DR
BEERLL< D> TVWEARWL, ZORBBEDRH. BERTZESH TS,

3. Research projects and annual reports

We have been focusing our research on the structural biology of infectious disease. Especially our
target is macromolecular complexes, 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.

This year’s accomplishments
(1) The iota toxin produced by Clostridium perfringens type E, is a binary toxin comprising two

independent polypeptides: la, an ADP-ribosyltransferase, and Ib, which is involved in binding to the
cell and translocation of la across the cell membrane. We reported the cryo-EM structures of the
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translocation channel lb-pore and its complex with la. The high-resolution Ib-pore structure
demonstrates a similar structural framework as observed for the catalytic ¢-clamp of the anthrax
protective antigen pore. However, the la-bound lb-pore structure showed a unique binding mode of
la. One la binds to the Ib-pore, and the la N-terminal domain interacts with Ib via two other lb-pore
constriction sites via multiple weak interactions. Furthermore, Ib-binding induces la N-terminal o -helix
tilting and partial unfolding, whereupon the unfolded N-terminus continues to the ¢ -clamp gate. This
study reveals a novel mechanism of N-terminal unfolding that is crucial for protein translocation. The
study was reported in Nat Struct & Mol Biol.

(2) Recently, 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 binary
toxin consisting of two components: C. perfringens iota-like enterotoxin-a (CPILE-a), which acts as an
actin ADP-ribosyltransferase, and CPILE-b, a membrane-binding and protein-translocation component.
We are trying to reveal the structure and functions of CPILE-b compared with Ib-pore.

(3) We are interested in the specificity of ADP-ribosyltransferase (ART). We have revealed the complex
structures of la-actin, C3-RhoA and ScARP-guanine for the last ten years. From these structures, we
understood they all use the ARTT-loop in common. Furthermore, we consider that this is a common
substrate recognition mechanism for all ARTs, all protein/amino acid-target and DNA/base-target
ARTs. However, it is still an open question of the specificity of human PARPs, which belongs to a
different group of ART. Thus, we are trying to reveal the structures of PARP in order to understand
the specificity.
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FHED, FTER: FEREMRERXE/ ADP VRV I EGBEBROEERHEBICET 2R, BREERWAR
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WA, SHE. JIIEBER. LtRE. sEER. ETRHA: Cryo-EM structure of clostridial binary toxin
translocation channel lb-pore. % 57 EIHA4YYEBZE S, ¥—HA4 73Ry aveyy— (BIF).
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6. TOMEER

1) SAEES

MR EMBE - BER/WE (C)
FEE VIAABFEMEE XBRERBERNICLZ ZHRABERN 7 A0 OBEKERT Al TAEAR
FE [ ETRE, BUSEE  H30-H31 £ (2 F)

RZEMEBEMBE - HEFHE (B)
FEH "E/ ADP URYVIMEEBRICAAIRRG 2 BEOREMZEBR T2, WMEAKRE  SHBIEFE :
H29-H31 & (3 %)

2) FHEE

Journal of Biological Chemistry, Editorial boards member
AARZMikES DB ELEYE 169 E8x %8
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3) £EEH

Nature Research Microbiology Community

Posing just before protein translocation in bacterial binary toxin

Hideaki Tsuge
https://naturemicrobiologycommunity.nature.com/posts/61288-posing-just-before-protein-
translocation-in-bacterial-binary-toxin
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