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Abstract [Objectives] Cytochrome P450s are ubiquitous superfamily enzymes that play important roles in the metabolism
of endogenous and exogenous compounds in insects. In order to provide a basis for the further study of the molecular
properties and biological functions of the CYP408B1 and CYP409A1 genes in Locusta migratoria, we analyzed their
expression patterns in different tissues and performed the prokaryotic expression of these two genes. [Methods] Total RNA
of different tissues from fifth-instar nymphs of L. migratoria was used to synthesize cDNA using MLV reverse transcriptase.
Real-time PCR and RT-PCR were conducted to analyze the mRNA expression patterns of CYP408B1 and CYP409A41. In
addition, the constructed expression plasmids pPCW/CYP408B1 and pCW/CYP409A1 were co-expressed with pAC/CPR in E.
coli BL21 (DE3), respectively. [Results] CYP408B1 and CYP409A1 were expressed in the antenna, brain, optic lobe,
subpharygeal ganglion, thoracic ganglia and accessory gland, while CYP408B1 had higher expression levels in the accessory
gland by PCR. The prokaryotic expression results show that CYP409A1 and CPR (NADPH-cytochrome P450 reductase) were

successfully expressed in inclusion bodies. Their molecular weights were approximately 58 ku and 77 ku, respectively. The
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recombinant CYP408B1 was not expressed in the E. coli expression system. [Conclusion]  The results reveal the expression

patterns of CYP408B1 and CYP40941 in different tissues of L. migratoria and confirm the expression of the recombinant

CYP409A1 and CPR by a prokaryotic expression system. These results provide an experimental basis and basic data for

further research on the detoxification of insecticides by cytochrome P450 genes in L. migratoria.
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Gene name Primers sequence (5'- 3") Primers application
F:GACAGATTTTCTCCAGCCATAGC

CYP408B1 .
R:CAGTCAACTTAGTAACCAGCATTCC Real-time PCR and RT-PCR
F:AGTCGCTCCCGGCTGACT

CYP40941 :
R:CGCTTCTGGTCCTTCCTGTT Real-time PCR and RT-PCR
F:CGAAGCACAGTCAAAGAGAGGTA

S-actin :

R:GCTTCAGTCAAGAGAACAGGATG Real-time PCR and RT-PCR
F:GCTTAGGAGGTCATATGATGAAAAAGACAGCTATCGCG

CYP408B1 . .
R:GAACTCATAATCATATGTCATTTGCGAAGTTCCACACTAATTTTC Prokaryotic expression
F:GCTTAGGAGGTCATATGATGAAAAAGACAGCTATCGCG

CYP40941

R:GAACTCATAATCATATGTCAGAGGTGGACCAGGGGTTG Prokaryotic expression

F:GCTTAGGAGGTCATATGATGAAATACCTGCTGCCGACC
CPR . .
R:GAACTCATAATCATATGTCAGCTCCATACATCTGAAG Prokaryotic expression
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Fig. 1 Schematic representation for construction of the pCW/CYP450 and pAC/CPR expression vectors
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N represents Ndel site, black bars represent P450 gene, and gray bars represent CPR gene in the map.
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Fig. 2 The expression levels of CYP408B1 and CYP409AL1 in different tissues of Locusta migratoria
A. Real-time PCR CYP408B1 CYP409A41 B. RT-PCR CYP408B1
CYP40941

A. Analysis of the expression levels for CYP408B1 and CYP409A41 by Real-time PCR; B. Analysis of the expression levels
for CYP408B1 and CYP409A41 by RT-PCR.

AN BR (0) SOG TG AG
AN: Antenna; BR: Brain; OP: Opticlobe; SOG: Subpharygeal ganglion; TG: Thoracic ganglia; AG: Accessory gland.
CYP408B1 CYP409A41 P 0.05, Duncan’s
n=3

Histograms with different letters indicate that the expression of CYP408B1  CYP409A1 in different tissues of L. migratoria
are significantly different at 0.05 level by Duncan’s multiple range test, n=3.
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Fig. 3 PCR identification of recombinant plasmid
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M: DL5000 DNA marker; Lane 1: PCR product of
pCW/CYP408B1; Lane 3: PCR product of
pCW/CYP409A1; Lane 5: PCR product of pAC/CPR;
Lane 2, 4, 6: PCR products of pCWori.
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Fig. 4 SDS-PAGE identification of recombinant
proteins
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M: Protein molecular weight; Lane 1: pCWori-BL21(DE3)
with IPTG; Lane 2: pPCW/CYP408B1-BL21(DE3) with IPTG;
Lane 3: pPCW/CYP408B1-pAC/CPR-BL21(DE3) with IPTG;

Lane 4: pCW/CYP409A1-BL21(DE3) with IPTG; Lane 5:
pCW/CYP409A1-pAC/CPR-BL21(DE3) with IPTG; Lane 6:

pAC/CPR-BL21(DE3) with IPTG.
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