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Separation and identification of peritrophic membrane proteins related to
Bt resistance in Helicoverpa armigera
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Abstract Helicoverpa armigera is an important agricultural pest worldwide. As the first natural protective barrier
for insects to resist the invasion of pathogenic microorganisms and harmful substances, many receptor proteins
related to Bt resistance may exist on the peritrophic membrane. In this study, we use the peritrophic membrane
proteins of CrylAc-resistance (BtR) and susceptible strains (96S) of H. armigera as the object to analyze the
content, compositions and binding ability to CrylAc of proteins by using NuPAGE electrophoresis, ligand blot,
mass spectrometry identification and bioinformatics analysis technology. The results showed that the protein
content of the peritrophic membrane of H. armigera in susceptible and resistant strains was 22. 19% and 26. 99% ,
respectively. Six peritrophic membrane proteins were found to bind with CrylAc by comparing the BtR and 96S
strains of H.armigera. We speculated that H. armigera carboxylesterase protein and spectrin are two meaningful
resistance-related proteins, and the other two proteins are suggested to be new proteins which may be related to Bt
resistance. This study proves that Bt binding proteins exist in the peritrophic membrane of H. armigera and are
related to Bt resistance. This study also provides a theoretical basis for clarifying Bt resistance mechanism and
formulating reasonable Bt resistance management strategies.
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SFUSME ] SDS-PAGE A 7E A 4% Ht £ i v & 20
T 16 FpEE 1  Campbell 55 5 b 57 35 4 A %58
T AR R E R EE A . HEAYTEAR
(% i e g 5l i LOMS/MS #iAR % T
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proton ATPase subunit D2) 48, X #FEHE Bt 71
HASENZME. 5 Byt A —E KR,

SR RS U B IR S Bt MR < R
LD ABFGE LIRS TR R B R R X 4
K AR 503 B ATBCAR 2452 (ligand blot) £, BFSE
FRES MU B 5 B-Cryl Ac fA1ESS B RE A 25 57
(YRR 1 5 e BT S AR WS B R T SRR
ERES S B U O hi gt 22 mH . B
HAP TR REEREERS B RRERZ
] 9T, Sk — 25 B AR B STrEpL il e & 2
Bt Fitin A g 2 PSR .

1 M5

1.1 #HiXERRAFEYE

TR, B RS B (96S) . T~ 1996 4ER (I FE 4
B S A = NN TR 5 2 4 s A 322 fl A - ]
AHG. A H Byt R (BR:EEENH
CrylAc B A T 175 X, A B RS ROk 3 500
5 O 1 5 L s M 20 vk, SRAAE: IR
FE(274+2) C L AHRHRE (754100 %6 h L /D
=14 h//10 h, M EHREE (HERE 2 om, KE
15 cm) H AN T ARDRE 0 e % o ol R A 7= B (L A%
29.5 cm, & 35 cm) U 100 e K i 35, BN T
AR U R Y T E AR B B AR Y O 3 i 5 T
RRAE T 2 3
1.2 4 Bt Bk R R

Bt Bacillus thuringiensis HD-73 B ¥k il
CrylAc $riR$8 B i B 4B BeAE ) PR 37 bt 52 B £ 4
HARMABE. —PrhbFPie, B g e h Az ew
NI
1.3 MEHERBREANRINSE
1.3.1 [ BRI

SRR R R B R 5 I AR AL AR, B



« 134 - 499 45 17 2023

Tk b 10 min, F1HE 8. TV 2089 A= 2 £6 K
(0. 7% NaCD #2545 LA (9 240  7E 8 4R L PRkt
W 2R, 1 SR EEBAA 1A EP &,
WA PPV 4D, F FD5508 ¥ R T Hl (36 [
SIM AR ¥ % T4 48 h J5, # — 80 C UK 4 IR 77
.
1.3.2 #HArEREEANLHEL

2% Campbell 250 FIZ 1 52 19 07 1% B
IS VR T 1 1 B JER O AR R A% e LA R O A%
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FIE oA 22. 1900, Hrik il RARE oy Bl & & A
Friy 26,9900, UL RE G 60 & T UK
i 7 (P<<0.05),
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Table 1 Protein content on the peritrophic membrane

of Helicoverpa armigera

BT/ %

Content of protein

ISRV ES

Insect strain

B & Susceptible strain

fitk i & Resistant strain

(22.1940. 23)b
(26.9940.73)a

D AR/NEFEAEAR 5 R A W35 2% 5 SIS g, P
<0.05),
Different lowercase letters indicate significant difference at 0. 05
level between different insect strains (the independent samples
-test ).
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Fig. 1 NuPAGE analysis of the peritrophic membrane

proteins of Helicoverpa armigera

2.3 HBRRREREKEERS CrylAc LSRN
PR

iz ] ligand blot A5 73 25 264K 4T 2% 5t R A

BIFEREEAS CrylAc AR RES 4R LB

HEHE KRNI HK 220,170,120,65,43.,35 kD ) 6 4>

PR [ ] 5 CrylAc 254 1 HAS A 5 & P 4

1 2 3 4 5 6
kD
220 < - ‘ -
170 <t P o - = -
20— S - -

65— .

-~ - - -

o — .

SE1N 3+ SYKIE: MURRARER; 2. AVKIE: HitkahFR; ST6VKiE: TEALAY
CrylAc

Lane 1, 3, 5: Susceptible strain; Lane 2, 4: Resistant strain; Lane 6: Biotinylated
CrylAc
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Fig. 2 Detection of CrylAc-binding proteins
by ligand blot
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Resistant strain; The sample volume in lanes 1-2 (10 pL) is 1/2 of that in
lanes 3-8 (20 pL)

E3 #EEANBERREREEZEHA NuPAGE BikoHE

Fig.3 NuPAGE analysis of peritrophic membrane proteins

of the susceptible and resistant Helicoverpa armigera
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R2 4AMIRLHERIRER BLAST LEXER

Table 2 BLAST comparison results of four Helicoverpa armigera peritrophic membrane proteins

EAHS UNIGEEYN SR iR/ % VERCEE 144 PR VPR I8 S
Protein number Max score Total score Query coverage Protein name Accession number
1 58.5 58.5 35 - —

2 2 637 2637 99 Carboxyl/choline esterase ADF43492. 1
3 129 129 43 Spectrin beta chain-like XP_001950095
- X %k % — _

3 H5iie
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