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Abstract [Objectives] Serine protease (SP) is an important proteolytic enzymes, in which serine is an active center. In
insects, serine protease is involved in several important physiological processes, such as digestion, growth, the innate immune
response and tissue reconstruction. A full-length cDNA sequence of serine protease was obtained from Heliothis viriplaca and
its deduced amino acid sequence expressed in an E. coli prokaryotic expression system. Enzyme activity was determined after
purification and renaturation. [Methods] Total midgut RNA was isolated from H. viriplaca and one serine protease cDNA
sequence was cloned by RT-PCR and RACE to obtain the full-length cDNA sequence. The cDNA sequence was expressed in
an E. coli expression system and the expressed fusion protein was denatured, purified and renatured. The activity of the
recombinant protein was determined with BTEE as the substrate. [Results] The serine protease cDNA sequence from H.
viriplaca was named HvSP, which was deposited in GenBank with the accession number KT907053. The sequence length was
1 017 bp which included an open reading frame of 886 bp, encoding 295 amino acids. The molecular weight was about 30.8 ku,
and the isoelectric point was 8.27. The similarity of the HVSP protein with that of other lepidopteran insects was 46%-92%.

The activity of the recombinant protein was 28.7 U/mL at a pH of 8.5 in Tris-HCI buffer solution. The results of quantitative
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PCR showed that HVSP was expressed at the mRNA level in multiple tissues, especially in the midgut, but not in the salivary
gland. [Conclusion] A new H. viriplaca serine protease cDNA sequence was obtained. The recombinant protein expressed in
E. coli was active after denaturation, purification and renaturation. These results establish the basic physiological and

biochemical functions of serine protease in H. viriplaca.
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M-MLV Reverse Transcriptase RNA
RNA TaKaRa
DL2000 DNA Marker Taq 0D260/0D280
DNA EcoR1 HindIIl RNA - 30°C
Omega DNA Oligo(dt)3site-Ro-Ri primer 5-ATG GAT GGT
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E. coli M-MLV Reverse Transcriptase
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Table 1 List of the primer sequences in the experiment

Primer name Primer sequence ( 5'-3') Use of primers
Oligo(dt)3site-Ro-Ri  ATCGATGGTCGACGCATGCGGATCCAAAGCTTGAA cDNA synthesis of 1st
TTCGAGCTC(T);4 strand cDNA
Ro ATCGATGGTCGACGCATGCGGATCC cDNA Cloning of cDNA

Ri GGATCCAAAGCTTGAATTCGAGCTCT

HvSP-F ATGAAGTTCTTGGCTGTGACTCTATTGGCTC

HvSP-R AGAGACGTTGGTTGATCCAGCTGATGTAAGA

HvSP3'Ro ATCACGAACGCGGTGTGCAGATCT

HvSP3'Ri AAGACTCCAACATTTGCACGAGC

HvSP5'Ro TTCAGCCTCATGGACACCAATCT

HvSP5' Ri TCCCTGTCTGCCTGCTCTTCAGCTA

HvSP-QF ATCGATCTAGAAGACATCACCGC

HvSP-QR AAGGAAGTGATACCGATCAAGATAGC

HvSP(BD)-F CCGGAATTCAAGGAACATCGACCTCGAGGATGTGA Expression i
HvSP(BD)-R CCCAAGCTTAAGGCGTTGGTTGATCCAGCTGAT  Escherich coli
HvSP(YG)-F AACCCGAGCCTTATCCG PCR qRT-PCR
HvSP(YG)-R CCGTCAACATTTCCACCAT

B-actin-F CCAACGGCATCCACGAGACCA

B-actin-R

TCGGCGATACCAGGGTACAT
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1  GCAGTGCAGCTTGCATGCCTGCAGGTCGACGATTRATGRAGTTCTTGGCTGTGACTCTATTGGCTCTGGTGGCGGTTGTTTCCGC
M K F L A VTILILATILVAV YV S A RN

91 CATCGACCTCGAGGATGTGATCGACCTCGAAGACATTACTGCCTACGATTATCACACCAAAATTGGTATTCCTCTGGCTGAAAAGATCCG
I DL EDV I DILETUDTITA AYDZYUHTT KT IGTIPTILATEZ K I R
181 TTTAGCTGAGGAGGAAGCTGAACGCAACCCATCCAGAATTGTTGGTGGTTCTACTTCTAGTCTCGGCGCATTCCCTTACCAGGCTGGACT
L A EE EAEU RNUPSR I VGG S TS S L G AT FUZPY QAG L
271 TCTCGCTCAATTCGCTAGCGGACAGGGTGTCTGCGGTGGTTCTTTGCTTAACCAAAGAAGAGTTCTTACCGCTGCTCACTGCTGGTTTGA
L AQ FA S GQG V C GGS L LNOQ RR V LT A ARl cwF FTD
361 TGGTCGCAACCAGGCCAGGAGTTTCACAGTTGTACTCGGCTCAGTGAACCTGTTCAGCGGTGGAACCAGACTGAATACTGCTAGCGTCGC
G R N QAU RS FTVV VLGSV DNTLTFSGSGT RTILNTA S V A
451 CATGCACGGAAGCTGGAACCCGAGCCTTATCCGTAACGACATCGCCATGATCACCTTGCCTTCCAACGTTGCTTTATCAGGCAACATCGC
MH G sw NP s1. I RNJJ: A2 M I T L P SNV AL SG NTIA
541 AGTTATTGCCCTGCCCTCCGGTAATGAGCTTAATAACAACTTCAACGGTGCCACCGCTACTGCATCTGGATACGGTCTTTCCAGGGATGG
v I AL P S GNU ETULNNIUNT FNTGA AT AT ASG Y G L S R D G
631 TGGAAATGTTGACGGCAGTTTGAGACACGTCAACCTACCCGTGATCACGGACGCTGCATGCTCTGTTTCCTTCCCCCTTATCGTTCAGGC
G NV DG S LR HV NLP V I T D AAC S VS FP LI V QA
721 TTCAAACATTTGCACCAGCGGCGCCAATGGCAGAAGCACTTGCCAGGGTGACTCCGGCGGTCCCCTTGTTGTGAACAGCAACAACAGACG
S NI € TS GA NG RS Tc 066G D6 P LV VN SN NTRR
811 CATCTTGATTGGTGTGACCTCCTTCGGATCCGCCCGTGGTTGCCAAGTTGGTTCACCTGCTGCCT TCGCCAGAGTGACTTCTTTCATCAG
I LI G VT SF G SAR GC Q VG SP AA FA R VT SFTIS
901 CTGGATCAACCAACGCCTT[TAAGATGTAGAAGGAAGACTTCAGTTGTTAATGCATCAGATAAAATATGACTAAACACGCAAAAAAAATAC
W I N QR L ~*
991 AAGAAATAC

1 HvSP EEZHRFYIRESHIERFT
Fig. 1 Nucleotide and deduced amino acid sequences of HVSP ¢cDNA

ATG TAA

The initiation codon ATG and termination codon TAA are in box, the signal peptide sequence is underlined,
the catalytic active sites are double underline, disulphide bond regions are shaded black.
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Fig. 2 Phylogenetic tree based on amino acid sequences of HVSP and other insects’ serine protease

GenBank * -HvSP

Numbers represent bootstrap values, the scale represents genetic distance, and the GenBank accession numbers after the
Latin names; * indicates the cloned amino acid sequence in this study-HvSP.
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