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Abstract

Background &Objectives: A number of gene groups are conserved in some entomopathogenic
baculoviruses, and one of these groups is the enhancin. In the present research, the nucleotide and
protein sequence of enhancin and the phylogenetic relationships between them were investigated
along with codon analysis of nucleotide sequences and motifs using computer databases.
Materials & Methods: Sixty-seven nucleotide and amino acid sequences related to enhancin gene
were extracted from GenBank and used to draw a phylogenetic tree based on the maximum
likelihood method. Nucleotide sequences related to nine selected genes were selected and
extracted from the Sequence Manipulation Suite database to check the frequency of codons.
MOTIF Search site was used to find motifs in amino acid sequences.

Results: The tree drawn based on nucleotide and amino acid sequences showed two and three
main groups, respectively. The sequences of Agrotis segetum granulovirus, Operophtera brumata
nucleopolyhedrovirus, and Choristoneura fumiferana multiple nucleopolyhedrovirus were each in
their own separate group. In all nine selected nucleotide sequences, the most abundant codons
included ATG and TGG that were associated with methionine and tryptophan, respectively. In the
amino acid sequences, the conserved sequence HEXXH was identified. Unconserved sequences
corresponding to HAISF, HCMAE, QTLGD, HQXXH and HVXXH were found in some
sequences.

Conclusion: Since the production and secretion of enhancin enzyme as much as possible can be
used to increase the insecticidal activity of baculoviruses and be used commercially for pest
control, bioinformatics studies to predict the nucleotide and amino acid characteristics of the
mentioned proteins in this field, especially with the production of recombinant baculoviruses, can
be helpful.
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Thr  ACA 2200 2670 033 ACA 1200 1386 0.6 ACA 1100 1218  0.20 ACA 1600 1867 025
Thr  ACT 2000 2427 030 ACT 900 1039  0.20 ACT 1200 1329 022 ACT 1400 1634 022
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val GTC  13.00 1578 020 GTC 1600 1848 025 GTC 800 886 0.2 GTC 1400 1634  0.18
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End TAA 100 121 100 TAA 100 LIS 100 TAA 000 000  0.00 TAA 000 000  0.00
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NVLSLORMFEFNFTPRNFTLLHAISFLYNCYFENS-KSV
DAYYNSNWLAMCRTDLGNFLIPTLPSNWLVLHCMAEAYNYGFTKYHT--
AYYSSNWLAMSQSDLGKFLEPSF-TNWLVLQTLGDAYNYGFTRYDT--
AYYSSNWLAMSQSDLGKFLEPSF-TNWLVLQTLGDAYNYGFTRYDT--
AYYSSNWLAMSQSDLSYFLVPSY-TNWLVLQTLGDAYNFGFTREHT-—
NCDDTLG-PFLQTTITNWPVLHQIGHGYDHTFANH-T--
IANSADTLG-PFLLSTITNWPALHQIGHGYDLNFTNH-T--
—————————————————— YIANSANTLG-PFLLSTITNWPALHQIGHGYDHHFTNN-T--
—————————————————— YIANSANTLG-PFLLSTITNWPALHQIGHGYDHHFTNN-T--
—————— ISGPGGGYYAQFFMGESYSSIKAFYLTFEASNFGCLHEIGHSEFDTYFTRS-HQTI
—————— ISGPGGGYYAQFFMGESYSSIKAFYLTFEASNFGCLHEIGHSFDTYFTRS-HQTI
—————————————————— FMGASSQSMARFFLNLTPLNWGGLHEIGHSFDLVEFTRNTSQL
—————————————————— FMGASSQSMARFFLNLTPLNWGGLHEIGHSFDLVEFTRNTSQL
———————————————————— GESSASMRSEFYLRPTPLNWGCLHEISHSLDIYFRHNSEQV
———————————————————— GESSASMRSFYLRPTPLNWGCLHEISHSLDIYFRHNSEQV
———————————————— TWYMGESYETMKSEFYLTPSTLNWGALHEMAHSFDIYFARNTIQV
———————————————— TWYMGESYETMKSFYLTPSTLNWGALHEMAHSFDIYFARNTIQV
————————————————————— QSNSTMSRFFLTPQVSNWGCLHETAHSYDAHEFTRHTTQV
———————————————————— GESNPSMRREYLTPSKEFNWGCLHEIAHSFDAYFTWNYAHA
————————————————————— ESSPSMRREYLTPSKFNWGCLHEIAHSFDAHFTSNYIHA
———————————————————— AESSPSMRRFYLTPSKFNWGCLHEIAHSEFDAHFTSNYIHA
MFFKQODLSGSGAAYYGPFWIGVTTQSEFD-LFYNVSISNWIMLHVMGHAYDFEFANS-KS—
MFFKQODLSGSGAAYYGPFWIGVTTQSEFD-LFYNVSISNWIMLHVMGHAYDFEFANS-KS—
———————— GAGVAFYSRYWMGFSDNTLG-SYIRPQADDWLALHEIGHGYEFEFINS-VP-
—-——-ADAGS-GAAAFYGRHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
---ADAGS-GAAAFYGRHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
---ADAGS-GAAAFYGRHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
———ADASSVAGIAFYGQHWLGASTNTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
———ADAGRGAGTAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
--—-ADAGSGAGIAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
--—-ADAGSGAGIAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
———ADAGSGAGIAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
———ADAGSGAGIAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
---ADAGSGAGIAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
---ADAGSGAGIAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
———ADAGSGAGIAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFAFVGT-AP-
———ADAGSGAGIAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFVEVGT-AP-
---ADAGSGAGIAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFVEFVGT-AP-
--KADAGSGAGIAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFVEVGT-AP-
———ADAGSGAGIAFYGQHWIGASANTLL-RYLNVDADPWLILHEIGHGHEFVEVGT-AP-
———————— GSGAAYYNNLTMGQSNSSVEHFYLRPLPTNWGGLHEIAHAYDFHFVRS-GPV
FFAKADAGGPGAAYYGGSWTANSQSVLG-NYLQVRPGNWLVFHEIGHAYDLVFTQG-T--
---KADAGGPGGSYYGPFWTASASASLD-DYIKVSPTNWMVLHELGHAYDFVEFTVN-T--
—-——KADGGGPGGAYYGAFWTAPASTNLG-EYLRVSPTNWMVIHELGHAYDEFVFTVN-T--
—-——KADGGGPGGAYYGAFWTAPASTNLG-EYLRVSPTNWMVIHELGHAYDEFVFTVN-T--
---KADAGGPGGAYYGPFWTAPASSNLG-DYLRISPTNWMVIHELGHAYDFVFTVN-T--
---KADAGGPGGAYYGPFWTAPASSNLG-DYLRISPTNWMVIHELGHAYDFVFTVN-T--
---KADAGGPGGAYYGPFWTAPASSNLG-DYLRISPTNWMVIHELGHAYDFVFTVN-T--
—-——-KADAGGPGGAYYGPFWTAPASSNLG-DYLRISPTNWMVIHELGHAYDEFVFTVN-T--
—————— TNGPGIAYYGLSHIGISLPSMA-RALDITPTNWLMLHEIGHSYDFLEVSN-YP-
—————— TNGPGIAYYGLSHIGISLPSMA-RALDITPTNWLMLHEIGHSYDFLFVSN-YP-
————— DSNGVGVAYYGREWTAQTNVSMS-RYLQPRATNWLVLHEIGHAYDFQFVIN-TP-
————— DSNGVGAAYYDRNWTAQTNVSMS-RYLOPRATNWLVLHEIGHAYDFQFVSN-TP-
————— DSNGVGAAYYDRNWTAQTNVSMS-RYLOPRATNWLVLHEIGHAYDFQFVSN-TP-
————— DSNGVGAAYYDRNWTAQTNVSMS-RYLQPRATNWLVLHEIGHAYDFQFVSN-TP-
————— DSNGVGAAYYDRNWTAQTNVSMS-RYLQPRATNWLVLHEIGHAYDFQFVSN-TP-
————— DSNGAGAAYYDRNWTAQTNVSMT-RYLOPRATNWLVLHEIGHAYDFQFAGN-TP-
————— DSNGAGAAYYDRNWTAQTNVSMT-RYLOPRATNWLVLHEIGHAYDFQFAGN-TP-
————— DSNGVGAAYYDRNWTAQTNVSMS-RYLQPRATNWLVLHEIGHAYDFQFAGN-TP-
————— DSNGVGAAYYDRNWTAQTNVSMS-RYLQPRATNWLVLHEIGHAYDFQFAGN-TP-
————— DSNGVGAAYYDRNWTAQTNVSMS-RYLOPRATNWLVLHEIGHAYDFQFAGN-TP-
————— DSNGVGAAYYDRNWTAQTNVSMS-RYLQPRATNWLVLHEIGHAYDFQFAGN-TP-
————— DSNGVGAAYYDRNWTAQTNVSMT-RYLQPRATNWLVLHEIGHAYDFQFAGN-TP-
————— DSNGVGAAYYDRNWTAQTNVSMT-RYLQPRATNWLVLHEIGHAYDFQFAGN-TP-
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