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Abstract: Diapause is a physiological state of stagnation or retardation of insect development. Bombyx
mori as the representative of egg diapause its diapause process has been widely studied but the
molecular mechanisms that induce diapause are still unclear. The diapause of bivoltine silkworm is
determined by genetic and matriarchal in embryonic period environment condition 25°C after incubation
eggs hatch of silkworm production diapause eggs 15°C induction of silkworm lay non-diapause eggs. In
this study the eggs were incubated at 25°C and 15°C respectively and the samples were taken during the
temperature-sensitive period of diapause induction. The extracted proteins were sequenced by mass

spectrometry using label{ree proteome quantitative technology. 104 proteins with obvious expression
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differences were screened

among which 56 proteins were up-regulated and 48 proteins were down-—

regulated. GO classification and KEGG functional enrichment analysis of the differential protein expression

by bioinformatics showed that differential proteins were mainly involved in biological processes such as

growth and development material metabolism and stress response. Differential protein expression were

mainly involved in the insulin signaling pathway glyoxylic acid and dicarboxylic acid metabolism and other

related pathways. Up-regulated genes and down-regulated genes were selected for qRT-PCR verification

and the trend was consistent with proteomics results. The results will provide target proteins and data

references for further analysis of the mechanism of diapause induction in silkworm.

Key words: Silkworm; diapause; temperature-sensitive period; differential protein expression
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1
Table 1 Primer sequences for genes with differentially
expressed proteins
Genes Primer (5°—3")
L-actate F: ACTTCCTGGGCTATCGGACT
dehydrogenase R: AAGTTCGGTTAGAGGCTGGC
Diphthine methyl F: GAGCGCCTGACCAAAGGATA
ester synthase R: GCGGATGTAAATTGGGAGCG
Uricase F: TACGCTAAGCCCTCAAGCAC 15°C 54 25°C 4l
R: ACTTTTGCCGTATCCGTGGT
F: TCT! TAAAGT TA
Sericotropin COCTETEEE Lcrece Fig. 1 Embryo in reversal period of Bombyx mori
R: CTTCGGGTCTTTCTCGTGGT
Deoxyhypusine F: TGTGCTATTGGGCTTGGAGG 2.2
synthase R: GGGACGCTTAAACGAGTGGA BCA
Juvenile hormone F: TAAAGCGAAAACGGTGCTGC
binding protein R: ATCGGCCGTGTAAAGTCCTG ( 2)o
UDP-glucose F: ATATCCACGTGTGCGACCTC SDS-PAGE
d-epimerase R: GAGTAACCAGTGCCCGTACC 15 pe i 2 25°C
] ) F: TTTCGAAAAGCCGATCCCCA 15°C
Aminopeptidase . . . . .
R: TGGACGAAGCTGTGTAGCTG
Antennal-specific F: ACACCATTGCAACCAACTGC o
protein R: TGTCGAAATCAGCACGGTGT .
2
Table 2 Protein content of Bombyx mori eggs incubated at high or low temperature
0 (C) p( ) / (pg/pl) Vo) (ph) m( ) (pa)
Incubation time Sample Protein content Sample volum Protein mass
T_15_1 7.97 1 500. 0 11 962.2
15C T 152 7.98 1 500. 0 11 977.2
T 153 7.98 1 500.0 11 970.5
T 251 7.52 1 400.0 10 532.7
25°C T 252 7.50 1 400. 0 10 502.0
T 253 7.51 1 400. 0 10 520.0
2.3 ( Peptides) 28 334
( Unique peptides) 27 5710
o N N ( Identified proteins)
3 FDR 1% 3 817 ( Quantifiable proteins)
( Unique) o 3A 3076 3B
0 (RSD) RSD
o 25°C
( Total spectrums) 719 520 15C RSD 0.6
( Matched spectrums) 164 030 o
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3 25°C/15°C
Table 3 Differentially expressed proteins of Bombyx mori temperature-sensitive eggs at 25°C/15°C
Protein description Ratio / Up/Down
L- Lactate dehydrogenase 1.556 Up
Cuticle protein 2.514 Up
8 Serpin-8 1.712 Up
/ Short-chain dehydrogenase /reductase 1.534 Up
a — Tubulin alpha- chain 1. 560 Up
4- UDP-glucose 4-epimerase 2.595 Up
Aconitase domain—containing protein 1. 602 Up
Aconitate hydratase 1. 688 Up
Exonuclease domain-containing protein 2.816 Up
Methenyltetrahydrofolate cyclohydrolase 1. 630 Up
Ubiquitin thioesterase OTU1 1. 662 Up
Angiotensin—converting enzyme 1. 624 Up
11 Alcohol dehydrogenase 11 1. 620 Up
Putative alcohol dehydrogenase 2.272 Up
Phosphoenolpyruvate carboxykinase 1.552 Up
Arf-GAP Arf-GAP domain-containing protein 1.734 Up
Mannanase 2.143 Up
2 Dihydropyrimidinase-related protein 2 1.710 Up
24— 24-sterol reductase 1. 839 Up
Short-chain dehydrogenase 1. 508 Up
LIM LIM domain-containing protein 1.574 Up
DNA RNA DNA-directed RNA polymerase subunit 1. 695 Up
Glutaredoxin 1. 606 Up
Moderately methionine rich hexamerin 1.716 Up
Malate synthase 2.717 Up
LisH LisH domain-containing protein 1. 590 Up
BN- Beta-N-acetylhexosaminidase 1.519 Up
Carboxylic ester hydrolase 2.733 Up
S1 Peptidase S1 domain-containing protein 1. 706 Up
Uricase 3.231 Up
3¢ Antennal-specific protein 3¢ 1. 601 Up
Hemolymph juvenile hormone binding protein 1. 864 Up
Deoxyhypusine synthase 0. 561 Down
70 Transmembrane protein 70-dike mitochondrial 0.612 Down
IIE Transcription initiation factor IIE subunit alpha 0. 603 Down
P450 Cytochrome P450 0.335 Down
UDP-glucuronosyltransferase 0. 664 Down
Ubiquitindike domain-containing protein 0. 634 Down
cp G CP-type G domain-containing protein 0.613 Down
77 ZZ-ype domain—containing protein 0. 618 Down
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3 Continued table 3

Protein description Ratio / Up/Down
Carbonic anhydrase 0. 356 Down
DNA DNA helicase 0. 659 Down
30K 8 30K protein 8 0. 580 Down
30K 20 30K protein 20 0.372 Down
30K 26 30K protein 26 0.458 Down
FHA FHA domain-containing protein 0. 648 Down
MMS1_N MMS1_N domain-containing protein 0. 653 Down
Diphthine methyl ester synthase 0.526 Down
Deoxyhypusine hydroxylase 0. 635 Down
Malic enzyme 0.573 Down
- Peptidyl-prolyl cis-rans isomerase 0.576 Down
Amidase domain-eontaining protein 0.535 Down
secl6 Protein transport protein secl6 0. 646 Down
Aminopeptidase 0. 458 Down
/ 10 Serine/threonine-protein kinase 10 0. 609 Down
Putative metalloprotease 0. 646 Down
AMP AMP-binding domain-containing protein 0. 507 Down
RNA RNA helicase 0. 584 Down
P P-type domain-containing protein 0. 603 Down
Fructose-bisphosphate aldolase 0.310 Down
4- Luciferin 4-monooxygenase 0. 546 Down
Sericotropin 0.432 Down
58 COG
7.5
( Posttranslational modification ) .
( Protein turnover) . ( Chaperones)
F o
=50 N o
= 2.6 KEGG
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Fig. 4  Volcano plots of differential protein expression °

in silkworm eggs incubated at 25°C and 15°C : ( Iron-
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