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The expression of serine proteinases (SPs) and serine protease
inhibitor (Serpins) genes in silkworms, Bombyx mori, treated with
hormones and subject to food restriction
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Abstract [Objectives] To investigate the effects of hormone treatment and food restriction on the gene expression of serine
proteases (SPs) and serine protease inhibitors (Serpins) in Bombyx mori. [Methods] mRNA expression and protein levels of
SPs and Serpin genes were tested by RT-PCR Real time PCR and western blot in silkworms treated with 20-hydroxyecdysone
(20E), juvenile (JHA) hormones and food restriction. [Results] mRNA expression was consistent with protein levels. SPs
were especially expressed in the midgut of mid-fifth instar, however Serpins were mainly expressed in the silk glands,
achieving a higher level in the late fifth instar. SPs and Serpin genes displayed different regulatory trends in the fifth and third
instar silkworm larvae treated with 20E and JHA. Hormone regulatory effect was mainly influenced by developmental stages
and dosage. The expression of the Spi/ gene was down regulated after food restriction, in addition this process occurred later
than for the Spp gene, which implies that food restriction directly affects Serpins. It also illustrates that the silk glands respond

faster to food supply than the midgut. The tissue specificity of SPs and Serpins demonstrates that they participate in
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tissue-specific transcriptional regulation. Both SPs and Serpins were differentially expressed in different developmental stages

in response to either hormone treatment or food restriction. [Conclusion] These findings on the function and specificity of

SP and Serpins further understanding of the mechanism of silk formation and accumulation.
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Fig.1 The spatio-temporal expression profile of Spp and Ctlp was measured by RT-PCR between the sexes in larva of Ysh
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A. Tissues expression profile of Spp and Ctlp; B. Development stage expression profile of Spp. The left is electropherogram
and the right is diagram based on integrated optical density (IOD) from electropherogram. Actin 3 is used as a control. Ed-
Epidermis; H-Head; ASG-Anterior silk gland; MSG-Middle silk gland; PSG-Posterior silk gland; He-Hemocyte; Mg-Midgut;
MT-Malpighian tubule; Gn-Gonad; FB-Fat body. L shows instar of larval; M shows molt.
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Fig.3 The spatio-temporal expression profile of Spil and Spi2 that measured by RT-PCR between the sexes in larva of Ysh
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A. Tissues expression profile of Spil and Spi2; B. Stage expression profile in silk gland of Spil; C. Development stage
expression profile in midgut of Spil. The left is electropherogram and the right is diagram based on integrated optical density
(IOD) from electropherogram. Actin 3 is used as a control. Ed- Epidermis; H- Head; ASG-Anterior silk gland; MSG-Middle
silk gland; PSG-Posterior silk gland; He-Hemocyte; Mg-Midgut; MT-Malpighian tubule; Gn-Gonad; FB-Fat body. L shows
instar of larval; M shows molt.
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Fig.5 Tissue expression of 10 SPs/SPHs genes in midgut (A) and 4 Serpins genes (B) in silkgland after treated by 20E
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The red, black, green colors indicate genes that are expressed at high, middle and low levels, respectively. Genes are aligned
horizontally, and the tissues are shown vertically. 1-6, 7-12, 13-18 showed CK (Female), 5 pg /larva (Female), 10 pg
/larva(Female), CK(Male), 5 pg/one (Male), 10 pg/one (Male), 19-22 showed CK (Female), 10 pg/one (Female), CK (Male),
10 p /one (Male).

A
6h 12h 24 h 48 h
3
spl38
o sp66
sph44
1 sphl0
sp36
0
sp42
-1 sp25
sphi42
-2 sph4
spl4l]
-3
1 2 3 4 5 6 7 &8 9 10 11 12 13 14 15 16
B
6h 12h 24 h
2 spil0
1.5
051 spi6
0
-0.5 cpi
1
-1.5
-2 spil

1 2 3 4 5 6 7 8§ 9 10 I1 12 13 14 15 16

B 6 HAAF 10 4 SPs/SPHs EE (A) FIZERH 4 4 Serpins H£E (B) 7 JHA B EHALRIEZT L
Fig.6 Tissue Expression of 10 SPs/SPHs genes in midgut (A) and 4 Serpins genes (B) in silkgland after treated by JHA
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