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Identification and expression patterns of anterior silk
gland specific cuticle protein Bm11721 in the silkworm
(Bombyx mori)

Kang Xie, Xin Wang, Huifang Chen, Yi Li, Qianru Song, and Ping Zhao
Southwest University, State Key Laboratory of Silkworm Genome Biology, Chongging 400716, China

Abstract: The silk gland of silkworm is the organ of silk protein synthesis and secretion. According to the morphological
and functional differences, silk gland can be divided into anterior silk gland (ASG), middle silk gland (MSG) and posterior
silk gland (PSG). ASG is the place for silk proteins conformation changes although it cannot synthetize silk proteins. ASG
has narrow luminal structures and rigid wall which consists of chitin and cuticle proteins so that it can provide the shearing
force which plays an important role in the silk protein conformation changes. The objective of this study is to identify the
new chitin binding proteins in ASG of silkworm (Bombyx mori), and to analyze their expression patterns in different
tissues. We identified a cuticle protein with chitin binding domain Bm11721 (GenBank Accession No. NM-001173285.1)
by chitin affinity chromatography column. We also expressed the recombinant protein as inclusion body using the
prokaryotic expression system, and then successfully purified the recombinant protein by nickel affinity chromatography
column to generate the polyclonal antibodies. The expression patterns analysis in various tissues showed that both in
transcriptional and protein levels Bm11721 was specifically expressed in ASG. Furthermore, the expression level of
Bm11721 protein was unchanged during the 5th instar. Immunofluorescence analysis revealed that Bm11721 was located in
the ASG inner membrane. It is proposed that Bm11721 is a component of inner membrane and probably provides the

shearing force for conformational changes.
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Table 1 Primers used in this study

sw22934 1 (©-) 5
cDNA PCR
(Real-time PCR) 20 uL (SYBR
10 pL 10 umol/L 0.8 uL ROX
0.4 uL. cDNA 2 ulL 6 uL)
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3
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Primer name

Primer sequence (5'-3")

(OBm11721-F
@Bm11721-R
(®BmActin3-F
@BmActin3-R
(®Bm11721-EcoR I-F
®Bm11721- Xho I-R
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ATGTACAAAATCGTATTTTTCC
TCACTTGAGGGCGACGAATGGA
AACACCCCGTCCTGCTCACTG
GGGCGAGACGTGTGATTTCCT
CGCGAATTCCCCAGCGCCATCGTGGCAGC
GCGCTCGAGTCACTTGAGGGCGACGAATG
CGGTCGTCACTGCCACAA
GCTGCGTAGCGAGCGTAT
TTCGTACTGGCTCTTCTCGT
CAAAGTTGATAGCAATTCCCT

Underlined letters indicate restriction enzyme digestion sites.
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Fig. 1 SDS-PAGE analysis of proteins extracted from silkworm ASG and Bml11721 screening. (A) Protein
extraction. M: marker; P1-P3: the ASG proteins extracted by 20 mmol/L PBS; S1-S3: the proteins extracted by 2%
SDS. (B) Bm11721 screening. 10E: chitin binding proteins were obtained from concentrated eluted fractions by

8 mol/L urea.
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Fig. 2 SDS-PAGE analysis of recombinant Bm11721
protein. M: protein marker (standard); 1: supernatant of
control cells (pET28a); 2: supernatant of recombinant
cells (Bml11721-pET28a); 3: precipitation of control
cells (pET28a); 4: precipitation of recombinant cells
(Bm11721-pET28a).
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Fig. 3 SDS-PAGE analysis of recombinant Bm11721 A kDa 1 2 3 4 5 67 8 9
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Western blotting Bml11721 Fig. 5 Tissue expression profile of Bm11721 protein.
mRNA (A) 3rd day of 5th instar. (B) 5th day of 5th instar. (C)
wandering stage. 1: head; 2: cuticle; 3: midgut; 4:
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Fig. 4 Expression profile of Bm11721 in different
tissues. M: trans2K plus DNA marker; Go: gonad; He:
head; Cu: cuticle; Mg: midgut; Mt: malpighian tube; Fb:
fat body; Hc: hemocyte; Asg: anterior silk gland; Msg:
middle silk gland; Psg: posterior silk gland.
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Fig. 6 Expression profile of Bm11721 during 5 instar.
(A) Expression profile of Bm11721 gene during 5 instar.
(B) Expression profile of Bm11721 protein during 5
instar. 1-7: 1st —7th day of 5th instar larvae; 8: 0 day
after wandering.
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Fig. 7 Immunofluorescence analysis of Bm11721 protein in ASG. (A) The transverse schematic diagram of anterior
silk gland, picture was cited from anatomy and physiology of silkworm. 1: epicardial; 2: glandular cells; 3: membrane;

4: endometrial; 5: luminal; 6: sericin; 7: fibroin. (B) Immunofluorescence localization of Bm11721. Eg: experimental
group; Cg: control group. The nuclei are labeled blue with DAPI and Bm11721 are lable in red.
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