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Toru YOSHIDA, Tomohito YAMADA and Hideaki TSUGE:
Cryo-EM Structural Analysis of Binary Toxin: Structural Basis of

The iota toxin produced by Clostridium perfringens type E is a
binary toxin comprising two independent polypeptides - Ia, an ADP-
ribosyltransferase, and Ib, which is involved in cell binding and
translocation of Ia across the cell membrane. Binary toxin family includes
C. perfringens iota toxin, C. difficile CDT, C. spiroforme CST, C. botulinum
C2, and B. anthracis anthrax toxin. Here we introduce the binary toxin
complex structures using single-particle Cryo-EM structural analysis and
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Toxin Translocation System
the structural basis of toxin translocation system.
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b ONs, B L ETARG *#E LEON K %
&, BOIIBWNERIGH S E#E %5 24— Zhud s
W, COMNFYVIRERY AT L% EZ DL FTEET
HH9.
45 TIT4VIEAZHRI?BROEEIL?
bitbho3EER L FEEZ, 77 4 ¥ )VE CDT @ CDTb
EILOWEE OMED 2 SNz, WHVOE, "2k
Z[r??] B, ZOAEROANRFELHEE (di-
heptamer) TH o7z, LB EEFLE TLUIEFL (AT 4
R\ DIZHEMRRES N A A 2 DAl &4 Lff G L7
ETHAH. COGWE 14mkokElL, 1ZIZFEIZ2D
DKED 7 ) — T H 5T &ﬁ%éntww
HBIObIIZ OREIIREO L WERE CHE SN
T—F A7 77 bMEeEZTWA, DD, Ta-lb THW
5172 LMNG % H\W 7245871 C, CDTa-CDTb EFLD
7 74 K BAMEE TOREE % B 5 227X BFgE & Mk L
TWwh. ZOMETF-ROEKZELDS, bIlbho
f#HT T 1L CDTa-CDTh AL T 4, CDTal 275 CDTb7 &14
BEFLICREA L7z rs, $hbbARRICR Lz Ta-Ib EFL &
IFFUHEEEZ R LT
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FORSEIAT © b F 2 VBER Y AT L Ok SR

5. b WIC: BEE—RICHL T

bbb 720k, & 2387 B olEE B
Thhb WER BRESESEIETT, 799=2T7rF
Fry PETFLVTEETLITHA) EEVLEDNLHYL, b
WHOIEHGANE L T, ¥ U7 BOEEEOH
HEED DI, VAL T Y ATRR 2R (
LhBEEMED S 2 714 A7 R LMNG* V25D T%
<) 2B, COREZEBEFIZD ZHDIAR, Tlak®k
WY DT E2 RLVENSHLEEZTL, BIFEODI
DN NV—TORELAETSH 5.

C OWIFED JF AT1E 1999 FF 12 L 72 Ta D LB &
WZF DO RGBT NS A7 — N L7229 7 5 4 F
BB A L 72 la-Ib EILORE S AT OB 7L b
D IaDFE SRS 2 T UE, BT CTEX o 721300
T, HMEAMIPR L7 2% S, kS ERAT 2
SHLNILARDaDEE L, 7T A 4 BT B
T%%#KLtmﬁﬂu%ALtmwﬁﬁ%RF¢5
ZETHDT, IRILANDFEAIZ L 5 TaDREEZLLHH
RI2IHTH A, & 237 EibEERTE 7 74 4%
THEMEE L DONA T v R Thb. 5HhL 7 I1
ﬁ%%ﬁ%%%éunﬂm@mﬁr&E@%“ﬂ?@A
BHOHT, & X7 ks SEENT X, Zo e LCE
B TERE A LIFMALTB X\,

WoE
794 A BFERGEORADTFIZE 5 %%w;, j:l%}i
K BEIEET WML > ¥ — ORIRBE, 551

K7 — yPETBMEEIC % o KRS - B ﬁ*
FTONIARRKBI#, B L OEEEREE (BAE, Sk
2) EOFEMETH Y, T IS LTI, BizEo—
HiE, BHERRFEE B 4 (18K06170, 17K15095) DB
A DA A ES VA i R ot N = N ERYS 3 S R Y
% (AMED) R385 5 1 79 1 = 0 Alf7eiip iz i
ARSI S 3% 368 75 v b 7 + — 4 (BINDS) @
(FREFE5 TP19am0101072) HIE % 1T THTbiv7:.
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