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Abstract: Protein tyrosine phosphatase (PTP, EC 3.1.3.48) specifically catalyzes the removal of phosphate groups from
phosphorylated tyrosine residues, resulting in protein dephosphorylation, thus regulates life activities such as cell growth,
proliferation, differentiation and immunization. Protein tyrosine phosphatase h of Bombyx mori (BmPTP-h) is involved in
the replication of nucleopolyhedrovirus (NPV) in Bombyx mori, but the structure and properties of BmPTP-h are little
known so far. In this study, the coding sequence of BmPTP-h gene was cloned from the midgut of Bombyx mori, and its
genomic structure, mRNA structure, sequence signature, secondary structure and the state in solution were analyzed.
Homologous amino acid sequences alignment analysis indicated that BmPTP-h had a high similarity to PTP sequences of
numbers of insect NPVs, implying that they may have a common ancestor and similar function. We constructed a
prokaryotic expression vector, expressed and obtained the soluble recombinant BmPTP-h in Escherichia coli at 25 ‘C, and
purified BmPTP-h using Ni-NTA affinity chromatography. Gel filtration analysis showed that BmPTP-h was able to form
aggregate and monomer in solution. Circular dichroism spectroscopy analysis showed that the recombinant BmPTP-h
contained a-helix structure. Increasing temperature resulted in the unfolding of the a-helix structure of BmPTP-h and the
decrease of the a-helix structure content of BmPTP-h. These studies provide a basis to better study the structure and
regulation mechanism of BmPTP-h.

Keywords: Bombyx mori, protein tyrosine phosphatase, cloning, expression and purification, structure
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Fig. 1 Cloning and analysis of BmPTP-h gene. (A) Agarose gel analysis of the product of colony PCR. M: DNA
molecular standard; 1: the product of colony PCR. (B) Analysis of BmPTP-h gene sequences in the genomic. The
length of horizontal line represents the length of the genomic sequence, the vertical blocks represent different length
exons. (C) Diagram of the mRNA structure of BmPTP-h gene. ATG: start codon; TGA: stop codon; UTR:
untranslated region; CDS: coding DNA sequence.
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Fig. 2 Analysis of the sequences and structure of BmPTP-h protein. (A) Analysis of the hydrophobicity. (B)
Domain prediction. (C) Analysis of the conserved domain. (D) Prediction of the secondary structures of BmPTP-h
protein. (E) Prediction of the tertiary structure of BmPTP-h protein.
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Choristoneura rosaceana alphabaculovirus (YP 008378496.1)
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Iragoides fasciata nucleopolyhedrovirus (ACJ04624.1)

tAnagraphafalcifera MNPV (AAB53352.1)
A

Autographa californica nucleopolyhedrovirus (AAB25579.1)
utographa californica nucleopolyhedrovirus (NP 054030.1)

| |

0.2

B 3 BmPTP-h 5HMER PTP EEMEZ FIILLMMAZELEDT (A: ZFIILLI: B RELESHH)
Fig. 3 Multiple sequences alignment and phylogenetic analysis of BmPTP-h and other homologous PTPs. (A)
Multiple sequences alignment. (B) Phylogenetic analysis.
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A Cleavage
Y
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BkDaI\/[l CkDaM12345678
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& 4 BmPTP-h Rix&i{t (A: BmPTP-h EAHRIEHAMETRER; B: BmPTP-h #£ 25 CTHIRIENH; C:

Ni-NTA EFEH 4L BmPTP-h)

Fig. 4 Expression and purification of BmPTP-h. (A) Diagram of the recombinant expression vector of BmPTP-h.
KanR: Kanamycin resistance gene. (B) Analysis of BmPTP-h expression at 25 ‘C. M: protein molecular weight
standard; 1: supernatant without induction; 2: pellet without induction; 3: supernatant with induction; 4: pellet with
induction. The arrows indicate the locations of BmPTP-h. (C) Purification of BmPTP-h via Ni-NTA affinity
chromatography. M: protein molecular weight standard; 1: supernatant; 2: pellet; 3: flow-through; 4-8: elutions of
buffers with 0, 50, 100, 250 and 500 mmol/L imidazole. The arrow indicates the location of BmPTP-h.
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Fig. 5 Analysis of BmPTP-h state in solution. (A) Gel filtration analysis. 1 and 2 represent the locations of the UV
absorption peak, respectively. (B) SDS-PAGE analysis. M: protein molecular weight standard; 1 and 2 represent the
corresponding protein samples from the absorption peak in Figure A, respectively.
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Fig. 6 Analysis of the secondary structure and thermostability of BmPTP-h. (A) Analysis of the secondary structure
of BmPTP-h by circular dichroism spectroscopy. (B) Analysis of the effects of temperature on the a-helix structures

of BmPTP-h by circular dichroism spectroscopy.
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