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Gene cloning and expression characteristics of
vacuolar-type ATPase subunit B in Bombyx mori

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

Abstract: Vacuolar-type ATPase (V-ATPase), located in the membrane and organelle membrane, is one of important
H'-transporting proteins. It keeps the proton balance by transporting H' into vacuole, vesicle, or extracellular using the
energy from ATP hydrolysis. The subunit B of the vacuolar-type ATPase (BmV-ATPase B) contains the ATP catalytic site,
and plays an important role in this process. To study the function of V-ATPase B in Bombyx mori (BmV-ATPase B), we
cloned its coding gene from the midgut of the 5th instar silkworm larvae. Then we constructed prokaryotic expression
vector and produced the recombinant protein in E. coli. The recombinant protein was identified as BmV-ATPase B by mass
spectrometry and purified using Ni-NTA affinity chromatography. This purified protein was used to immunize rabbit to
generate polyclonal antibodies of BmV-ATPase B. Finally, the expression patterns of BmV-ATPase B in the silk gland were
analyzed by western blotting and immunofluorescence. The full length CDS sequence of BmV-ATPase B was 1 473 bp.
BmV-ATPase B was 55 kDa with a PI of 5.3. We analyzed the expression patterns of BmV-ATPase B in different sections
of silk gland from the silkworm on the 3rd day of 5th instar and 1st day of wander stage by western blotting. BmV-ATPase
B was expressed in all sections of the silk gland and it was abundant in the anterior silk gland (ASG) both in these two
developmental stages. Furthermore, immunofluorescence indicated that BmV-ATPase B was located in the silk gland cells.
Laser confocal scanning microscopy analysis revealed that BmV-ATPase B was mainly expressed in the cytomembrane of
silk gland cells. These data elucidated the expression patterns of BmV-ATPase B in the silk gland of silkworm, which
provides a good basis for further studies on the function of V-ATPase B in silk fiber formation.

Keywords: silkworm (Bombyx mori), BmV-ATPase B, gene cloning, prokaryotic expression, Western blotting,
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Table 1 Primers used in this study

Primer name Primer sequence (5'-3")

BmV-ATPase B-F  ATGGCAAAGGTGATCTCTCA
BmV-ATPase B-R TTAATGGCGGGAGTCTCTCG
GGAATTCCATATGATGGCAA
BmV-ATPase B-Fy  \ GoTGaTCcTCTCA
AAATATGCGGCCGCTTAATG
BmV-ATPase B-RY . GGGAGTCTCT

The underlined sequences correspond to  the
Nde I restriction site in BmV-ATPase B-Fy and the
Not [ site in BmV-ATPase B-Ry.
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Fig. 1 Agarose electrophoresis of BmV-ATPase B. (A) Electrophoresis of the fragment of BmV-ATPase B gene. M:
DNA marker; 1: BmV-ATPase B. (B) Double digestion of recombinant plasmid p28-BmV-ATPase B. M: DNA marker;
1: recombinant plasmid p28-BmV-ATPase B.
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Fig. 2 SDS-PAGE analysis of the expression and the purification of recombinant proteins. (A) SDS-PAGE analysis
of the expression of p28-BmV-ATPase B. M: protein molecular weight standard; 1-4: induced under 37 °C; 5-8:
induced underl6 °C; 1, 5: supernatant of p28-BmV-ATPase B; 2, 6: supernatant of p28; 3, 7: precipitation of
p28-BmV-ATPase B; 4, 8: precipitation at of p28. (B) SDS-PAGE of the purified poteins. M: protein molecular
weight standard; 1: recombinant-protein purified by gel recovery and electroelution.
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Fig. 4 Immunofluorescence localization of the protein BmV-ATPase B in the silk gland of Bombyx mori. (A) The
silk gland of silkworm on the 3rd day of Sth instar. (B) The silk gland of 1st day of wandering silkworm. ASG:
anterior silk gland; MSG: middle silk gland; PSG: posterior silk gland; Anti-VB: antibody of BmV-ATPase B.
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Fig. 5

MSG PSG

Immunofluorescence localization of the protein BmV-ATPase B in the silk gland cell of Bombyx mori by

Laser confocal scanning microscopy. ASG: anterior silk gland; MSG: middle silk gland; PSG: posterior silk gland;
Anti-VB: antibody of BmV-ATPase B; Cy: cytomembrane; Nu: nucleus; Cl: cuticular layer.
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