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Analysis of molting fluid in silkworm (Bombyx mori) by
two-dimensional electrophoresis and mass spectrometry

Yong Hou, Sha Tian, Chao Guo, Xia Zhou, Shida Chen, Huan Yang, Ping Zhao,
and Qingyou Xia

State Key Laboratory of Silkworm Genome Biology, College of Biotechnology, Southwest University, Chongqing 400716, China

Abstract: Molting fluid, a liquid between the old epidermis and new epidermis, plays an important role in the process of
ecdysis and metamorphosis for insect. In order to explore the function of molting fluid, we used two-dimensional
electrophoresis to study the molting fluid during the prepupal stage and pre-eclosion stage. More than 200 protein spots
were found in the molting fluid of the 2 stages, which distributed in the 4-9 of pl and 10—180 kDa of molecular weight. We
selected 42 spots to be analyzed by the matrix-assisted laser desorption/ionization time of flight mass spectrometry
(MALDI TOF/TOF) from the molting fluid of pre-eclosion stage, of which 34 proteins were identified successfully,
including apolipoprotein, protease and protease inhibitors, chitin-binding protein and protein involved in immunity. Some
of the proteins demonstrated differential expression between the two stages of metamorphosis. In order to validate the result
from proteomics analysis, we studied expression of the apolipoprotein D by Q-PCR from the developmental stages. The
results showed that the gene encoding apolipoprotein D had the high expression from the 1st day to the 4th day of the pupa
stage, which indicated they could be involved in eclosion due to the abundant accumulation in the late pupa. Our results
offered more clues for understanding the mechanism of ecdysis and metamorphosis in insect and could give reference for
further study of molting fluid.

Keywords: silkworm, molting fluid, two-dimensional electrophoresis, metamorphosis, apolipoprotein
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Table 1 Primers used in the study
Primer name Primer sequence (5'-3")
Apoliprotein D
POUPTOtEIN & GegTeTCCCATCCTT
5'-primer
Apoliprotein D
. CTCTACGGGCTCTTTCT
3'-primer
sw22934
. TTCGTACTGGCTCTTCTCGT
5'-primer
sw22934
. CAAAGTTGATAGCAATTCCCT
3'-primer
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3 REPUIBEAESSHIZMEETE
Fig. 3 Excision and identification of spots from the
map of silkworm molting fluid before eclosion.
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Table 2 List of identified proteins from molting fluid of silkworm

. Accession . Ulogereisl Theoretical Coverage
Number Annotation number SilkDB number mole_cular o (%) Score
weight
1 Antennal binding protein 2187248601 BGIBMGA002626 15.4 7.55 5 71
2 S 90D T a5 gi226501956 BGIBMGA002703  29.2 4.75 34 549
precursor
3 C-type lectin-like protein 21512922298 BGIBMGA003660 41.2 5.08 12 345
5 Lysozyme-like protein £i|512906873 BGIBMGAO007458 17.4 4.75 9 92
8 C-type lectin-like protein gi|512922322 BGIBMGA003660  41.2 5.08 10 122
9 C-type lectin-like protein gi|512922322 BGIBMGA003660  41.2 5.08 7 83
10 Chitin binding protein gil512916360 BGIBMGAO007899  27.4 4.89 15 162
11 Chitin binding protein gil512916360 BGIBMGA007899  27.4 4.89 8 82
12 C-type lectin-like protein gi[512922322 BGIBMGA003660  41.2 5.08 76
14 Eg%‘fé‘ﬁfi‘;fg protein gil512925198 BGIBMGAO11399  11.9 4.64 45 153
15 St cliverraie gi226501956 BGIBMGA002703  29.2 4.75 8 112
precursor
16 Serpin-10 gi22634288 BGIBMGA010214  53.8 4.94 5 62
17 Diapause bioclock protein 21/68144076 BGIBMGA002907 18.3 6.19 17 235
phosphatidylethanolamine-
19 binding protein homolog gi|512891705 BGIBMGAO013261 20.3 5.42 21 139
F40A3.3-like
20 Serpin-10 gi22634288 BGIBMGA010214  53.8 4.94 7 128
23 30 kDa protein Bmlp6 gi379046524 BGIBMGA004457  26.07 6.22 8 43
24 30 kDa protein Bmlp15 gi|512890626 BGIBMGA004403  30.1 5.98 5 67
25 30 kDa protein Bmlp2 gi379046488 BGIBMGA004399  29.2 5.7 6 72
25 30 kDa protein Bmlp4 gi379046486 BGIBMGA004395  30.4 6.84 10 82
26 30 kDa protein Bmlpl gi379046494 BGIBMGA004394  29.7 6.11 5 73
27 30 kDa protein Bmlp3 gi[379046476 BGIBMGA004396  29.5 6.44 39 357
28 30 kDa protein Bmlp7 gi[379046478 BGIBMGA004397  29.5 7.64 14 73
29 30 kDa protein Bmlp7 gi379046478 BGIBMGA004397  29.5 7.64 14 76
30 Imaginal disk growth factor  gi|152061158 BGIBMGA000648 43.8 6.47 9 113
31 Serpin-10 gi226342882 BGIBMGA010214  53.8 4.94 5 65
32 Alpha-crystallin B chain-like gi|512896393 BGIBMGA005755  26.8 4.57 4 83
33 Aldo-keto reductase family 1 51515935651 BGIBMGA009801  37.9 6.02 9 133
member C4-like
34 Putative peptidase gi[281398206 BGIBMGA009184  78.1 6.37 6 91
35 Chymotrypsin inhibitor CI-8A gi|14028769 BGIBMGA001983  41.9 5.14 31 370
36 Antichymotrypsin II gill13052  BGIBMGA009953  41.4 5.26 13 69
37 Hemolin gil41350232 BGIBMGA008736  45.3 5.12 19 93
38 SCO-spondin-like, partial gil512912011 472 4.92 26 240
39 2 L0 EppLip et 2226501956 BGIBMGA002703  29.2 4.75 8 73
precursor
41 Transferrin gil68066547 BGIBMGAO11424  72.8 6.68 9 283
42 Eg%‘fé‘};ﬂ‘gfg protein gi|512924445 BGIBMGA006371  83.5 4.8 23 801
4’26 i?élzi’&)& Unidentified
® 010-64807509 K cjb@im.ac.cn
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Fig. 4 Identification of spot 15 from map of molting fluid by peptide mass fingerprint and MS/MS. (A) Peptide
mass fingerprint of spot 15 under the positive ion reflection mode after digestion by trypsin. (B) Fragment ion
segments from the precursor ions of 1 142.55.
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