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We showed that domain Il of the BT insecticidal protein has cavities
that can bind to several proteins including low- and high-functional receptors existing at the same
time in the midgut cells. We hypothesized that this character of the insecticidal protein
contributed to the diverse evolution of BT. We also showed that BmABCA2 is a high-functional
receptor for Cry2Aa and Cry2Ab and that BmABCB1 is a high-functional receptor for Crylla, CrylBa and

Cry9Da. Basic knowledge and technologies made up in this study can contribute to SDGs by generating
a sustainable insecticidal system which is composed of BT insecticidal proteins.

Bacillus thuringiensis Cry toxin ABC Bombyx mori



BT(Bacillus thuringiensis)

Cry

BT
BT
30
BT
BT
ABC
BT
Cry1A,Cry1B,Cry1D,Cry1l,Cry9D
BT
BT
€h)
®
ABC
SDGs
@
1 2

SPR(Surface Plasmon Resonance)
Sf9

@ ABC
Sf9 ABC

®

BT

26

100
10

BT

ABC

®

CrylAa 2

BmABCC2 BtR175

HEK293T

Cry8Ca

50

ABC

(2)ABC

CrylAa



ABC TcABCC4

Cry8Ca
TcABCC4 Baculovirus/
T7
@ ABC
BmABCC3
Baculovirus/
T7
(DCrylAa
CrylAa
— S-S
BmABCC2 a8
SPR ST9
3 R
a8 — a8
2 3 1
CrylAa
BmABCC2
SPR
— R368 —
@ ABC
40
ABC
BmABCB1 Crylla CrylBa Cry9Da
BmABCA2 Cry2Aa  Cry2Ab
CrylA  Cry3A BT
BT
ABC
CrylAa BmABCC2 BmABCC3 BmABCC4

BmABCC1 CrylDa  BmABCC4 BmABCC7  BmABCCS
BmABCC1 BmABCC3 BmABCC7, BmABCC8

ABC

ABC BT

(©)
Cry8Ca  TcABCC4

FLAG
FLAG
Cry8Ca

CrylAa
CrylAa
FLAG BmABCC3
CrylAa

a8
BtR175
3 —_

BmABCC2  BtR175

a8
Y366 R367

ABC
HEK293T Sf9

ABCC2 ABCB1  Cadherin

BT

BmABCC8 CrylCa  BmABCCY
Cry8Ca  BmABCC4 Cry9Aa

BT 1
ABC



T7
Cry8Ca

©)
CrylAa
BmABCC3

T7

T7

TcABCC4

TcABCC4

Cry8Ca T7
T7

TcABCC4

ABC
CrylAa

®
BmABCC3
CrylAa

Cry8Ca

ABC

T7
CrylAa

BmABCC3

CrylAa



2 2 0 2

Li X, Miyamoto K, Takasu Y, Wada S, lizuka T, Adegawa S, Sato R, Watanabe K. 12

ATP-Binding Cassette Subfamily A Member 2 Is a Functional Receptor for Bacillus thuringiensis 2020

Cry2A Toxins in Bombyx mori, but Not for CrylA, CrylC, CrylD, CrylF, or Cry9A Toxins

Toxins (Basel) 104
DOl

10.3390/toxins12020104

Sato R, Adegawa S, Li X, Tanaka S, Endo H. 11

Function and Role of ATP-Binding Cassette Transporters as Receptors for 3D-Cry Toxins. 2018

Toxins (Basel) 2

DOl
10.3390/toxins11020124

Bt

TIA

2020

ABCB1 Cry

91

2021




3 Cryl

91

2021

Adegawa, S., Sato R.

Receptor analysis of CrylCa toxin expressed on Sf9 cells.

52nd Annual Meeting of the Society for Invertebrate Pathology

2019

ABC Cry 1

2018

Li Xiaoyi, Kazuhisa Miyamoto, Yoko Takasu, Sanae Wada, Tetsuya lizuka, Ritsuko Murakami, Kenji Watanabe, and Ryoichi Sato

Determination of a role of Bombyx mori ABC transporter A familymember 2 in insect host susceptibility and functional
receptor to Bacillus thuringiensis Cry2A toxins.

2018




ABC transporter CrylAa

2018

Haruka Endo, Haruka Endo, Shiho Tanaka, Satomi Adegawa, Xiaoyi Li, Kenji Watanabe and Ryoichi Sato

Function and role of ATP-binding cassette transporters as a Cry toxins receptor.

The 51th Annual meeting of Society for Invertebrate Pathology

2018

(TABUNOKI HIROKO)

(80434190) (12605)




