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Fig. 1. Amino acid multiple sequence alignments of seven cytochrome P450 enzymes for the fungus B. bassiana



o 0 e Sl T s 5 SIS 8 5 L5l s g 5 S

CYPS2X1

CyPsaG1

" CYP53985

" CYPSBAQO!

CYPSIITAY

CYPEITNY

CYPSIAG

CYPSIFY

CYPS2X1

e

CYPs2G1

CYPS8401

CYPSIIIAY

CYPS3985

CYPSITNY

CYPSIA26

CYPSIF1

B. bassiana -, ;> P450 f";-’:"" ‘.{;Tc.é.a,a (B) lawal del 5 (A) (b 5lS 53 s ool g S5 o s -y ISG

Fig. 2. Phylogenetic trees based on nucleotide (A) and amino acid sequence (B) in seven cytochrome P450 enzymes in the fungus
B. bassiana

AN



(Y14=YT+) AYAA Lo X o led ) Al ool i Sliio e aslihoa

Cyps52611

CYP53985 CYpPs2xi

» *\

CYP384Q1

CYPS1F1 ]

Yp TA
CYPE1INL ARSI
CYPS3A26
B
cYPs2x1
CYP33983 CYPS2611
7/ CYP38401
CYPSIFL 7,
CYPSIITAL
CYPE1INL

CYPS3A26

B. bassiana GJG 5 P450 f‘,;_,:.,w r.g}ﬂ s s (B) slasl dewl 5 (A) sds 9l 5 I 5 wlal 5 NJ-Network v S5

Fig. 3. NJ-Network based on nucleotide (A) and amino acid sequence (B) in seven cytochrome P450 enzymes in the fungus B.
bassiana

YYV



Journal of Entomological Research Islamic Azad University, Arak Branch

ISSN 2008-4668

Volume 11, Issue 3, pages: 219-230 htp./fjer.iau-arak.ac.ir

Evaluation of the nucleotide and protein sequences of Cytochrome P450
enzymes of the entomopathogenic fungus, Beauveria bassiana

Rashki M, Mortezavi M?

1- Department of Biodiversity, Institute of Science and High Technology and Environmental Sciences, Graduate
University of Advanced Technology, Kerman, Iran
2- Department of Biotechnology, Institute of Science and High Technology and Environmental Sciences, Graduate
University of Advanced Technology, Kerman, Iran

Abstract

The nucleotide and protein sequences and phylogenetic relationships between the genes
encoding seven cytochrome P450 enzymes for the entomopathogenic fungus Beauveria bassiana
strain ATCC90517 existed in the gene bank were assessed. Based on BLASTN results, the highest
identity of the seven sequences was observed with the genes of B. bassiana strain ARSEF (84-
100%) and then the fungi Cordyceps militaris and Isaria fumosorosea (76-89%), which was
according to the BLASTP results. Calculating the percentage of sequence identity with each other
using the SIAS program showed that only the amino acid sequences related to CYP52X1 and
CYP52G11 genes had more than 47% identity and put in the same family (CYP52). Sequences
associated with different families had identity less than 44%. The phylogenetic trees plotted using
software IQ-tree v.1.6 based on the nucleotide and amino acid showed that CYP53A26 and
CYP617N1 were most closely matched to each otherand put in a separate group. Other P450 genes
were also in the same group. Determination of the protein characteristics and motifs of seven
enzymes of cytochrome P450 in the fungus B. bassiana is very important and necessary due to their
role in iron binding. The presence of various amino acids with different properties in the motifs has
been able to increase the host range of this fungus in controlling pest insects.
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