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Effects of Three Exogenous Factors on the Structure and

Function of Silkworm Peritrophic Matrix

ZHOU Yi, CHEN Lin, ZHANG Yuqin,
TAN Tingting, FENG Lichun

College of Sericulture s Textile and Biomass Sciences, Southwest University  Chongging 400715, China

Abstract: To study the effects of fluorescent brightener FB28, wheat germ agglutinin, and diflubenzuron
on the structure, permeability and protein of the peritrophic matrix (PM) of silkworm Bombyx mori, the
environmental scanning electron microscope was used to observe the surface structure of the PM. A Us-
sing chamber was used to measure the permeability of the PM to dextrans of different molecular weights

(180 D, 5 kD, 40 kD, 110 kD, 2 000 kD). We used protein mass spectrometry to detect the changes of
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PM proteins. The results show that Fluorescent brightener FB28, wheat germ agglutinin, and difluben-
zuron affected the structure and function of the PM of silkworms, but their effects on morphology, surface
structure, and permeability of the PM were different. Wheat germ agglutinin thickened the middle part of
the PM Spherical electron-dense structures were observed on the inner surface of the matrix, and the per-
meability was significantly increased at 48 h. After treatment with diflubenzuron, the multilayer structure
of PM was abnormal, the layers became loose with increased folds, and the permeability decreased. FB28
was most rapid and severe agent to destroy the PM. The PM was permeable to dextrans of 2 000 kD at 4 h
after feeding, and PM disappeared at 6 h after feeding. SDS-PAGE electrophoresis showed that there were
differences in protein bands between the treatment group and the control group at 2 h and 4 h. The results
of mass spectrometry showed that 12 new proteins related to immunity (apolipophorin-111, beta-1, 3-glu-
cosamine) , insect reproductive capacity and stress resistance (Methuselah like protein 5) and protein bind-
ing (60s ribosomal export protein NMD3) presented in the PM after treatment.
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Hi 4 TDBcons 2~ &].

JEIE T E (C4300) , dbmt 4 TR AR A A, FEARIAE P2303A, FFAL 2. 67 mm X 3. 95 mm, (A
0.1 em®, 7 [ & 4%

1.2 ZWH%E
1.2.1 #hya @ik

L2096 ) FB28, 0. 05 %0 BEE 2 R AR B AR IRAE R B, 2500 K4 IR I TC & K #i B 1000
iR, YWARE T EFEE S BHEE 2 d
1.2.2 BARAGEHILE

TEAL PR 5 N [R) B[] 3 B R A PML, 471 BRGE Sk PMJE 8 244 1E . Thermo Scientific Quattro R T H
T EE R L5
1.2.3 @& MR

e B PM 1 I FF . 2RI OK AR R v gk T4 5 B PM R 2 0.5 em® /N E TREA S |
A ] A FRUR] SR 5 ORI 28 1R /K T AR A e W 0 fis 2 P — Be i [) 5 JBU/D B DN WO (B, S A i BB 3 AN T
B[] A %o R SROBlE AR v i 2, TR B R AL
1.2.4 SDS-PAGE % %

WA I 9] B 1 BT RE A 20 pg AR RO 5 A% B RE G2 . TC IS 00 WK AR RCRT 1206 4 B R i AT
SDS-PAGE HL¥k » ¥R K 80 V. IR ik 454 Uk 2h 28 e 4 e 5 4 B8 e i LB AR B, F WL R 1 %8 120 V5
YR W A TR B BRI T Gt 45 Uk, T BeyoBlue % D sE i BRE Y 6, FAIRILER, U1 T 2 5 &
HEAT BT
1.2.5 &G RiEsH
12,51 AR 5l A . AR 5 2 IR A e b A B S . N A Trypsin (i b 12 500, 78 37 °C N B
20 h. FBFEPIRER G R T EET 0. 1YW P ERIEH P, —20 CORAERFL.
1.2.5.2 JRIESHT: AWK 0. 1Y H IR KIEW . B K 0. 1YW RR I L HE KB (LR 84%0). (it
PLO5Yo A WCT-fis ) . AEdh i A sh it HEds AR Trap £, 1 h BREE.
1.2.5.3 Bl kA . Z IR 2 BRHE 7 09 5T i HL A Lo 4% BRI 0 5 R 4R 20 A1 A BT 3.
1.2.5.4  BUEAHr: il 5 46 SO Mascot 2. 2 B4k R AH I B0 5008 1 . 5 )5 49 3 45 11 T 48 8 45 2R

2 H#REHSW
2.1 FEKAXEAF FB28, BEZMRHBENREFRCBERSEHHEMN
2.1.1 EFERBEEPMGEEEHN

FALIE T B PM 2 — 2 B S R A R, bl i o 28 A 22 05 1, o I Jes A b i b e A L )23 oy
TF, AN, I THEEEILEEY. AR EWERY], PM R O B0 251 6 80% A —L4/)h
AR (F 1a).
2.1.2 ®AN AN FB28(VA T H Ak FB2) AT B 2B S 4 e H R

FB28 "B )5 1 h, PM &5ty 5%k, RmB¥A6H ., ARIPE, S5EH PM 5% 2 h 5 PM 25 #4475 4 XF
SERC, ERTIGIE RO TR S @7 R 4 hg, EWiE, PM AL, B2, A S AL
u¢t; 6 h g PMEEAREAR, e, SEWIRE B, XEHEE. SORER & R, 24 h 5 PM &
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2 h, 4 h %5E R AR 171, 180, 158 4>, Hf 2y 2/3 JoRAr A H . FB28 AL B 2 h, 4 h BEXI IR 2
M, WA T ZRHE A (Silkworm storage protein) . 5% & HAE K8 H (Cadherin-like membrane pro-
tein) . LK B AR 27 10 & 45 & %5 B (Hemolymph juvenile hormone binding protein). 4 & 4 H4 ( Histone
H4) % 23 FhEE . Hi T 5 %8 (Apolipophorin-111, Beta-1, 3-glucanase) . & H A7 g 1 A48 E J1 (Me-
thuselah-like protein 5) 14 H i 4545 (60s ribosomal export protein NMD3)AHZEH) 12 i H (& 2).

*2 FBREEHEER

#HH D HEHA

Q17180 Apolipophorin-1IT

Q95P97 Bombyrin

J7ETBO Methuselah-like protein 5
HI9JKQ9 Mother against decapentaplegic homolog
H9JSN6 60s ribosomal export protein NMD3
C8CYT4 Beta-1, 3-glucanase
QIUSEL Promoting Protein
QIBMQ7 35 kD protease

001953 Serine protease
QIHPWS Chymotrypsin-like serine protease
H9JPGY Transferrin

Q8T113 27 kD glycoprotein
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M B Bm Y 8 B () B A 200 3 B0 R AR b . ofF R RE OB 1 S K

Mitsui 25 IO KA MR H T ILT B A By A fbad B i UL T AT R 9 JR 5 i iR 2 & 5L
2] WH A 7 40 0 P 1) RS A0 1 e a2 BHL AR 7R B LT A B G ik R AT LT R A R S R A IR
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