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Progress on the mechanism of interaction of cadherin with
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Abstract: Cadherin is one of the most important receptors for crystal toxins of Bacillus thur-
ingiensis in insects. The type, structure and distribution of cadherin in insects are sketched.
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The binding sites of both crystal toxin and cadherin are discussed in depth. The mechanism of
interaction of cadherin with crystal toxin of Bacillus thuringiensis is expounded in detail, and
the relations betweeen cadherin and insect resisitance are also presented.
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= Spore

\ = Cry protoxin crystal

= (Cry activated monomer
t Helix o-1 of Cry toxin

& Cry oligomer

l Cadherin

¥ GPI anchored receptors
aminopeptidase or
alkaline phosphatase
~s Proteases

1 CrylA 88 H B RS X P roEAERD

Fig. 1 Mode of action of CrylA toxins in the
lepidopteran Manduca sexta!

TE: 1 BV ARFIK A, 2 SR Cry LA TEZARAS I 505wk
REMENLEZEE (GP) M Z KA N FII I BEIREGZS & 30 HuA
HRIEMENLS SR, Dt CrylA BRI
(1) ol BLIERELIN; 4: CrylA ZIEHEERIK, SRR 5%
JIKTE N FIBR IR G SZ A2 5 5. SRR TR AR A0 .

Note: 1: Solubilization and proteolytic processing of CrylA
protoxin; 2: Binding of monomeric CrylA to highly abundant
GPl-anchored aminopeptidase-N and alkaline phosphatase; 3:
Binding of monomeric CrylA to cadherin and further
proteolysis of domain | a-helix 1; 4: Oligomer formation and
binding of the oligomeric structure to GPl-anchored
aminopeptidase-N and alkaline phosphatase receptors; 5:
Insertion of the oligomeric Cry1A structure into the membrane.

Griko SR I RIUE ALY Ji%, Lh CrylAb
AR, AEET CrylAb FMGRE I HE XA =
HELEHE, PRI RHER T, #1985 T CrylAb
545 KGR 45 A Ay TP g5 R R,
CrylAb F I ZFZ N Fago 5 BT-R1 19 Lizss. Yiss
1 Vass KAEBKVEA, CrylAb 7 IFHL Y Ry 5
Bt-R1 (45K [ Eqssy KLEFHAE 1. € K%
AR S L AIESE R 25 1Y Ragy Al Fago M T EHERA,

1555 SRASE AR TS 3 LI Y
FLIRBEEY, R EE AR S EE R R R RS A
T MQ® -  f 5 % AR, U IAET
(Bl 2), A RY], AATERTEANMIEE FrSER
S AT A B R . AR R A 555
K8 FVRE S 45 6T | A Gk S B2 oL 4t it ik
T-(Oncosis) &4 . B /oA R 5 E PR R
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aih, TSRS, BUSFIESRIEN G EH
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X G A 2 R 1) e A T AR A
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Byt R, EIAMLA X CrylAc it
552 (RS RG TR SR Gtis DX 1) 3 AN B 588
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Cadherin receptor

I Specific toxin-receptor binding |

Cry toxin monomer Cry toxin oligomer

L)
g P Mg [ Non-specific toxin-lipid interaction ]

cAMP

Activation of a cAMP second messenger
signaling pathway

Cell death

B2 REFRIEANESHESERD
Fig. 2 Cry toxin action model of signal transduction pathway
TE: R GZMEE T G EO MR RRIMEBEFIE 3 A SIS, (55 R RS S E0E A ER A 1 i 40 A N i
A ML AR FE T AR, ESREEE RSN T AZE 5 S 2R R, FGER AT LUBMCORGUIR SN, 25 U A 98 R iR A R 2L
AfEAET .
Note: G protein (Ga) adenylyl cyclase (AC) and protein kinase A (PKA) are activated. Activation of the signaling pathway mediates
exocytosis of the cadherin receptor from intracellular vesicles to the cell membrane. The resulting enhanced display of cadherin on

the cell surface facilitates recruitment of additional toxin molecules which, in turn, amplifies the original signal in a cascade-like
fashion. The signaling kinase PKA modifies downstream molecules that promote the biochemical activities that destroy the cell.

[33]
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