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1. ARBE

Ay NRIBOBERISPEDOEREBRICHNERAR AL DERY DOH D, X/ BEESER, FICRE
FERFERRAMTHIELDORVYNRIBOREERZRVWEEZTWSE, ZOERHED O FRATICITRESE
FE% FRICHRB T 2 RBIEOREEN N EEND, BEUTOMERT —<28e L THREZEDTL D, XIR
ERBERITE V) 7ATBTFEMELZITERFERE L CAWS,
(1) MER V7 BHEEBORE S ME DRI © Cperfringens DN EEITT 7 F % ADP UK
Mg dlab Nz P A b= X2 BTHIEBR~NBET 2EBE b ohb, ZOHE, V71 ABEFH
WEEICE Y b OBECMBEEICER R Y TAMIBREED TE/, IbETLE la-Ib BILEAKOBEEZRESHICL
TWb, TNICKE, MEDEMERELIBELARY ., ZORBENABEINTWVWET A 74 VILEAD RS E
ZCDTDISAFTEFEMBICLIVASHICLE, TOXRYXIBESBEEDRBENIRELBEZTH S,
(2) ADP URVILLBR EZDENHS FESCHROEEEYT A RBEMEY L ADP U KR ILLER
(ADPRT)Z DML T, RA DRV NI BHEHL, KA MDY T FMRERICFELAEZ S, ZORIGEE
MEFORBGEMEBOHEMEBROANICT R, B4 ADP VRV ILELER (BXR) LZ20HEBEAKRTORERE
ERTEED TS,

2. XEEOHERE

1) PP VEBBYRTLOBEESR
C.perfringens B2 2D EEAFRERIET I/ F 2 BENICADP URIV LT 2EER la & cNEME
AABET H2EB bAoA D, BAIGUBIL Y ZHKDBSLROMEZEDTEY ., aBRBLIUVEBET /7 F &
DEEGHROEELE X RERBERITTHLOMCL., BELEREDRBITAED TE, ZHOSROEMRIBEH
BAEERT D2, b OMIEAXLER WL, 2020 F, b BEILOBEFE 7 74 +ETEMETED. TOHEE
. CTHMMEBWVWT 29ADMEETE, bBELIZTEBELOHD, S5IClaDEATIHEFERALLE
EZ, AEBLLZbEAICIaZNMAT, 7T—2%2X&E. C1HMEERWEITE2To757, 77 ADITOEET
R=ZNLILAPRERODIOE, BEALIPZFLEEEINTVWAVEVWLEOEDRITD I ENATE, TNENEN
1TV, 29A & 28ADBETOMITICHIN LT, lalE NEKBDO R X A>T, TEHD IbEILIC—DES
5, RbBEEROIF., ZOBHICLY. laDNKFEDODa~U v 7 IAN—ERITEEATHD, Inilla DNXEK
BsciE, b BEILOEERG (ER6A) THRE¢r v T~EHmVTi, COZehdlad b ELENL
TOESZBIINKEL LRI TITONEEEZOND, FTHONICHR>TVWEIERZZTIL—TICET S 2K
NER. REESHREOLBRL? S b BAOFROFHNG, & /s BIREXEEE % IRE L 7= (Nature
Structural & Molecular Biology, 2020),

LT, HAYEMUEEORENPHBELA>TWEIT A 74 VILEPE D ZHNEECOT OB ER 7 54+
BEFBEMEEXFBANTHESHIZ L (Nature Communications, 2022), A A 25Xk T8 THDH. CDTb (&
IND, 2DEDOEEANTET—D ULV ERBER LD I EINBEINTELDY, ZOoBERL L, BIZT
RN TERL, £/ CDTaDEZBICHLZENHDEEZOND, CDT THLEHEEMAE T ERDEE
NHDOTIERWVWEEZ, TOBEREEEDTE, REEES LMNG o FEHE T T, CDTa#E4a L7z CDTb
B %A EFTEMBETCOT—RAE BN EEDT, TORB, FA~TEZT—D b BHFEEDHIZIF X
ERLEABDTEHEHD CDTh BEABEABFEL TWDE I LA b 7z, TNICCDTa%2MA T, 754 4EEF
BEHUBETCOEREREEIT>7T-, HOBRE CDTalNFH COTh EILICHEALABEZBAL ML (BEE1KE
BH) , TONREEIE 26ATHB, ISITRIBOBERLDOVOEDTH S NSS-loop I RKEAHZ T &
HFRHL., INA CDTa L DFEEELE VNV EBBICEETHD I E AR LIz, &5HIZ, CDTa # CDTh &
FLICEHEA LIRETOBERTA S, BAELAIEHM»Y D CDTa & CDTh [EALE AL, CDTa ® NRKIED a~
Uy 7 AN —ERIT7-KEE COTh RILEAEHD 2 DD EEZ ZNEFNEHRL L THOAIT Lz, THIENXE
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HBOaN) Y IRDT VY 74— LT AV DENEKRFERATNDODTCORETH 2, INOLD_HLDEHRD
LNV BEEBOMTHEAFTELLIChh>TLAEL, INLDX YNV EEBEBY AT L%E XL VEER
VRTLEZBDF, SOICHREED T LB,

BLlE, 2O EBEZOBEL T TR, MlEERRICLIZinvivo 7Ty A BLUBREBICLZ2BILAES
BRbhbinvitro 7y A4 DR%ENH LIS T, WEAERL WIS t LTW?, &5(C b ZREWEERELE /3
78BDTHAHEBIELTWS, nanopore ZFAW/A DNA ¥ —4 v X TICERLENLTWD, RAERIC
nanopore #FFBW/AT I /B — T VR 20D T I/ BEBDITDIIEDNTEDIHNE SIS EOBEETH
DM, TNICHELIBEARZR Y NXVEZRAWVWSZELREETHA S, INICAITT, IbEFLIFRADEZ VXV E
BEBYATLTHY, INERAWEEREICAMRIEIEEZETHA S,

(2) M _pinEF CPILE (BEC) D#ExE & #4E
FEEAATRELBRFET., VzLYaHOIYTA MY (CPEIRBHOBEEN RO, FIEOBRTES
ZHREEENT, ZDEFRIE Clostridium perfringens iota-like toxin (CPILE) & #p%& & 17z, CPILE (& CPILE-
a,CPILE-b @ 2 DDAV R—F YV bW LRI 2HANBHRTH D, FIRDAFXEBRELEELAH D CPILE-b &
AL BERTZBO T, BEHVOIRTIROA T RERIb T 4 7 4 ILHEFHZ% CDTh TIHREEEALLIL
Phe TTZE/H@d 77 v 7TTETHEY, INAEXVRIEEREBFSBICELIRTHD ZEIEhh>TWB.—HA,
CPILE-b @ 7 7 > 7"&IEEBALIL Ser TH Y | HEBAOKREZIHERK - FARKE LB LEHY, EDkH R
E@’&L’CL\%@#E%/ W CTICERABERDY L, INOIJ7ARMNIPITLBD2HYEZD., X /3

B OEHEEE. ﬂ[i{%fﬁi&%d)iﬁéﬁﬂbb% T2, Fle. TNOOEBABFICHLEBLCHREZT IO
’CL\%)O

(3) ADP U Lt i B

HAIZADP U R bEER (BER) L Z20EBX Y XEBOEAKONT t@%L%ﬁ% BTET, la-7
7 F v BER. C3-RhoAEEWER. SCARP-FT7Z v BERZHELNICL TERLD, TOLI BHRIEHERTH
FEAER WL, TNSOMEICLY., ADP USRI LLIZZ v /0BT 2 /BThh, 5L DNA DIEET
HiE U EERHEE T, MWU#/”W?%&VOL EASMZLE, TS ADP URVILLEZRDOE
o, TODFEEBEIHI > TERH, £/ b PARPARED D FEBIIABALIAZ CEALL,

(4) Z2 2 Y v aHA ZHDELEDHR

ROIVYIAAABTLEYFUYRED) Yy IHABROXRBEER T, B, Yr Ry cMiEns, H
ATHEEBAZERNE LT, BbRAEFNH, BEML-AKET MEEBETD2Z2n6, BFBREREA-T
W3, HAIFRTHRWIRZBICT 2, COWIC2HASRVEENTEY., 12l L 7FY [ 5 —DIFE
LERTHDIIEDP b >TWDE, ZOMRALERABEL, BERECEAVLWIKRITRBO -, IR, L
EEFRERBELT, 98KDa /N> FIZETHEFEET T, 67KDa & 31KDa ® 2 o lconhnd, BENHT
MALDI—TOF # B 7= mascot BITA >, X7 I v IHAHEKDEETHAI EHER L=, BE. 754
FEFEMBEEZANT, ZORASROBEZHLNMICLEL>ELTWS

3. Research projects and annual reports

We have been focusing our research on the structural biology of infectious disease. Especially our
focus 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.
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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 have reported the cryo-EM structures of
the translocation channel Ib-pore and its complex with la (Nat Struct & Mol Biol., 2020)
Furthermore, this year, we reported binary CDT (CDTa and CDTb) toxin complex from the most
clinically important bacterium Clostridioides difficile (formerly Clostridium) ( Nature communications,
2022). CDTb has been proposed to be a di-heptamer, but its physiological heptameric structure has
not yet been reported. Here, we report the cryo-EM structure of CDTa bound to the CDTb-pore, which
reveals that CDTa binding induces partial unfolding and tilting of the first CDTa a-helix. In the CDTb-
pore, an NSS-loop exists in 'in' and 'out' conformations, suggesting its involvement in substrate
translocation. Finally, 3D variability analysis revealed CDTa movements from a folded to an unfolded
state. These dynamic structural information provide insights into drug design against hypervirulent C.
difficile strains.

(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 studying the difference of the pore in CPILE-b compared with Ib-pore and
CDTb-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 ARTSs, 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.

(4) We are studing the two component toxin from Pomacea canaliculata. We purified the binary toxin
from red egg of Pomacea canaliculata and ought to reveal the pore forming mechanism and function.

4, WX, EEHY (2022.4~2023.3)

Kawamoto A., Yamada T., YoshidaT., Sato Y., Kato T., and Tsuge H. (2022) Cryo-EM structures of
the translocational binary toxin complex CDTa-bound CDTb-pore from Clostridioides difficile.

Nature communications, 13(1):6119. doi: 10.1038/s41467-022-33888-4. (&E#HH Y )

5. $RRERAL (2021.4~2022.3)

1) LEZ-. IARK, SEE. MERZ. ETEY

S SAABTFEMBEI LD T4 74 LB BEZ CDTa CDTh A KD SR
£ AEAEAERSS 2022.67-9  [D3 LM BEOBKEESE]

2) FEEAM, LE%C, E TR
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X7 IYrIHABAFKESR PcPV-2 0 & a0 BT

FEOSE FF I VRY YL (FvF54) 2022.9.5-6

3) HHMB. AEE. LB, ETEHR

C. perfringens HRICE D E3 CPILEb 0BBEREFIE. £V Yy THRINI-RRERMLE E D
EOSE FFL VRIS YL (FvF54) 2022.9.5-6

4) \WHEFEC, NIRKRAK. SHE. mEEz. BTEH
TAT74AYNENEET D _RHERDOESBEN

FEOSE FF I VRY YL (FvF54) 2022.9.5-6

5) RKHEE. LE%(C, BT R

A1 A 2EF1a-GFP ¥ XS DXV /N7 BEBB DR & SR

E 60 MEYYEFSE BHEE 2022.9.28-30

6) NEEH, FHM. LBHC, B TEH

Effect of narrowest clamp of binary toxin on cell toxicity

F60BEYMYEFS KEE 2022.9.28-30

7) LWHEC, ZHIEE. BHEEES. B TEH

UI7AFTEFEMBICL 250 BEEERNT CTHON IR > TELIEIBRDES BHEE
60 MAEMYESFS HEE 2022.9.28-30 [D3 WA : ABEREXRS L UVRERKETE (R —) ]
8) IWHZF(Z, HHM. ETXH
TA74YNVEDZKDEBRDR /N7 BEFEBOENIHERT

FA9RIEXZ IV B HIRZEES R#HE 2022.11.19

6. ZOMBEER

(1) st ES

HEmrEmihe - £8HFER (B)

REL VI TAABTEMBEICL 2 XV BREBOHNEERT TRAKRE  FTEH
{8 #:2021~2023

[TALR - B AT LAEEYFHRATI S| HEFREE RBRFEEVEHEHR
L URY —LICBERLE DB OISAABEFEMBICL 2BERT EAKRE 2 TEH
1§ :2022

(2) Z2HEH

Journal of Biological Chemistry, Editorial boards member
Toxins, Editorial boards

42 IBHIREESR Z£B

HAE{FR FHEE

(3) REE

D3IDWLHEEZIAN., TLED2O20FEETEELFLT!
FE21 ARy /BRYSE FAOBERKETE
Fo0MEYYEFS FERRETE (RR%-)
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Background ws lota toxin and CDT toxin =

Analysis of Ib-rosette

Cryo-EM map of C.difficile CDTa-bound CDTb-pore

CDTaboung COTL di-heptamer
——— 1 Cheptamer

Kawamoto, A. OYamada, T. et al. Nat Comm, n press
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