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Interaction of aminopeptidase (BmAPNS) and parasporal
crystal (PC) toxin isolated from Bacillus bombysepticus

Jianfeng Fu, Ping Lin, Tieshan Feng, Dong Cheng, Quan Zhang, Qingyou Xia, and
Tingcai Cheng
State Key Laboratory of Silkworm Genome Biology, Southwest University, Chongqing 400715, China

Abstract: Aminopeptidase N (APN) belonging to zinc-dependent metalloproteinase, not only catalyzes protein proteolytic
process, but also is involved in the pathogenic process as the receptor of pathogenic toxin. In Bombyx mori, APN gene family
consists of 16 members, of which BmAPN4 binds trypsin-activated parasporal crystal (PC) toxin isolated from Bacillus
bombysepticus (Bb). In order to verify whether or not other APNs interact with PC toxin during the pathogenesis of Bb, we
cloned BmAPNS5, a member of aminopeptidase family, from the silkworm midgut. The full length of BmAPNY5 is 3313 bp,
encoding 953 amino acids, containing a zinc peptidase M1 and ERAP1 C domains. A recombinant GST-BmAPNS5 was
purified by a prokaryotic expression system. Far-Western blotting, co-immunoprecipitation and ELISA. Binding saturation
assays demonstrated that PC after activated by trypsin could be bound by BmAPNS. Additionally, cytotoxic activity of
trypsin-activated PC in Sf9 cells transfected with BmAPNS showed that cells exhibited dramatic cytological changes,
including swelling and lysis, revealing BmAPNS serves as a functional receptor that participates in Bb and PC
pathogenicity. These provide some clues for further exploring the pathogenesis relationships of Bb and host.

Keywords: Bombyx mori, Bacillus bombysepticus, aminopeptidase, PC toxin, interaction
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Fig. 1 Gene structure of BmAPNS5 (A) and in vitro expression vector (B) and purification of GST-BmAPNS5
recombinant protein (C). 1: molecular marker; 2: GST-BmAPNS5 recombinant protein.
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Fig. 2 Binding assays for trypsin-activated PC with BmAPNS5. (A) Far-Western blotting analysis of

trypsin-activated PC and BmAPNS. (B) A Co-IP assay for trypsin-activated PC and BmAPNS. (C) ELISA binding
saturation assays of trypsin-activated PC and BmAPNS. Error bars X =£s. Statistically significant differences from the
control samples are indicated; **P<0.01.
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Fig. 3 Expression and location of BmAPNS in Sf9 cell line. (A) Structures of transient expressing vector. (B)
RT-PCR and Western blotting analysis of BmAPNS in a Sf9 cell line. (C) Immunocytochemical analysis of BmAPNS5
in Sf9 cells. Signals for Sf9 cells and BmAPNS5 were detected under blue and red fluorescence.
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Fig. 4 Cytotoxic activity of trypsin-activated PC-induced BmAPNS-expressing Sf9 cells death. (A) The cytotoxic
activity of trypsin-activated PC proteins on Sf9 cells transfected with the gene encoding the BmAPNS.
Photomicrographs of healthy uninfected cells. (B) The number of cells with such alterations after PC-treated healthy
and BmAPNS5-expressing Sf9 cells is shown. (C) Trypsin-activated PC-induced cell death was measured based on the
extracellular release of LDH activity after incubation for 6 h. Error bars X +s. Statistically significant differences
from the control samples are indicated. **P<0.01.
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