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Cloning and Bioinformatics Analysis of Voltage-gated Sodium Channel Gene of Myzus persicae

WANG Hao"**, DUAN Wenbo'*", LI Fen?, LI Weizhengl**, WU Shaoyingl’2
(1. College of Plant Protection, Henan Agricultural University, Zhengzhou, 450002, China; 2. College of Plant Protection, Hainan
University, Haikou 570228, China)

Abstract: The cDNA sequence of the voltage-gated sodium channel gene of Myzus persicae was cloned and the
typical characteristics of sodium channel were determined, which laid a foundation for studying the molecular
mechanism of resistance to Aphis gossypii. The experimental techniques were mainly RT-PCR and PCR, and the
cDNA sequence of the sodium ion channel gene was cloned, and the sequence bioinformatics analysis was carried
out by using relevant software. Cloning two cDNA sequences MpNa,—1 (NCBI accession number: MN124170) and
MpNa,—2 (NCBI accession number: MN176136). MpNa,—1 is 2945 bp in length and includes a 2877 bp complete
open reading frame encoding a total of 958 amino acids. MpNa,—2 is 3546 bp in length and includes a 3486 bp
complete open reading frame encoding a total of 1161 amino acids. MpNa,—1 and MpNa,—2 together form the
sodium channel of Myzus persicae, MpNa,—1 contains a homologous domain I and a homologous domain II
MpNa,—2 contains a homology domain III and a homologous domain I'V. The homology alignment found that the
similarity between the Acyrthosiphon pisum and the Melanaphis sacchari sorghum sodium channel was as high as
97.67% and 97.65%, respectively. The cloned sequence contains typical features of the insect sodium ion channel
and contains DENS and MFM. Successfully cloned the sodium ion channel gene of Myzus persicae, laying the
foundation for elucidating its molecular mechanism of target resistance to pyrethroids.
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Table 1 Primers used for the cloning of Myzus persicae sodium channel

5% 4 %K Primer name 51475 Primer sequence (5'-3")
R1 TTGCCAGAGCAATTCCCCGGGGCAACCATTTCCATTGCTGACACGGATTC
R2 AGTGGTAAGGAGATCAAGCTTCATGCATTTTAAACTATCCAGATCATGTC
R3 TTGGCAGATCAAAATGGCCCCGGGGCCACCATGAGTGTGTACAGTAGTGAGGAAC
R4 AGTGGTAACCGGTCATCGAATTCTTAGACGTCGGCGAGTCTTGAGC

1.3 HEEFE RNA RYIZEX

TGN 80 MBI L, 21 Trizol {1FEHUMEIF RNA. A0S RNA BRlEHE vk e 8k (B 1) - RNA-80 C
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M4 NCBI 81, A Primer 5.0 AR B iHRERPES 19 (R 1) BEAT PCR 74, 514 R1 A5G4 R2 ]
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ZH AT, AR NALE cDNA B4 1 uLy dNTP Mix (10 mmol/L Meach) 1 pL. Phanta Max Super-Fridelity
DNA Polymerase 1 pL. 5 14) 2 uLy FU#514 2 uLy ddH,0 18 puL. 2X Phanta Max Buffer 25 pL. 4744
GeF: TAPEERE 94 °C, BFIH) 3 ming ABVEWLAE 94 C, W 30s; MR 56.5 C, WHE 15s; @
72 °C, INIE) 4.5 min, 3§32 MEHA. SEMEGRE 72 °C, IE 8 min.
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DNA Jy )il id 752k W it NCBI Chttps:/www.ncbi.nlm.nih.gov/) 34T Blast tbX}, H MegAlign #&ffik
ATIRYEEEXT 53475 H Protparam #K {4 Chttp://www.expasy.org/tools/protparam.html) 7372 it 85 [ i (1) & S
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1.6 & RGHLH
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Beif PCR =Wy i St Epi A vl A I, 5 T 1) v BN o se BRI IORE DNA. 2B DA 56 i
FP, BESAT 2 Skl B Il IE RN cDNA B (& 2) , MpNa,—1 K4 2945 bp, L$% 2877 bp (KT
B iseHE, Jigmith 958 NEIEMR (GenBank 3% 58 MN124170) , 43 F &M 110.4 kD, R fh 5.27;
MpNa,—2 K4 35466 bp, {14 3486 bp [ 58 BLHE, gt 1161 2 HEMR (GenBank & 5% 5 4 MN176136),
Iy FEA 130kD, HSEH TN 5.39.
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1 HLiF2 RNA H35kE Fig.2 Electrophoresis map of full-length gene of sodium ion

Fig. 1 Total RNA electrophoresis map of Myzus persicae channel of Myzus persicae
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L, #A 4 A FVEEE L, I BN SEE A 6 NS B, HAE DSCL F% h IF R Rk &
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GRS B RO 1 (W2 B Ve LU AN B P AR B 1, T S aE Vil v 22, MIEEeE
RIGHA S FIBIERMRZ, Fril DSCl FKIEIFA RN & 78, 12— JOF 0] LB B & 11 ik
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Note: Yellow and red indicated homology domains and alternative splicing.
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Fig.3 Parti and part ii sodium ion channel amino acid sequences of Myzus persicae
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7 Note: T e BEALI BT R0 NCBL B35 . Bi5UF Acyrthosiphon pisum (XP016660066) , T KUF Rhopalosiphum maidid (XP0268006611) ,
HRYTF Melanaphis sacchari (XP025206082) , /NZ2WF L Diuraphis noxia (XP015366151) , H¥F Aphis gossypii (XP027840100) , Hi¥F Aphis citricidus

(ANS71557) , BEEH WS Sipha flava (XP025407766) , WHEIA Y 1M Zootermopsis nevadensis (XP021935658) , KLUt Cimex lectularius
(XP024082489) , #1& Habropoda laboriosa (XP0177797364) , k& Apis dorsata (XP006613076) , HF4: % W& Osmia bicornis (XP029047871) ,
EKFIE W Apis mellifera (XP006561600) , i 5 H Cimex lectularius (XP014251555) , ZEM R REWE Bombus impatiens (XP_003488828) , 41t
¥ Eufriesea Mexicana (XM012402388) , Flii Athalia rosae (XM012402388) , i 4KiH1& Polistes dominula (XM0147753012) , Tyl Polistes canadensis

(XMO015329608) , ZFEARIEIE Orussus abietinus (XM012417411) .
B4 EFHOPMHNBSFEEEERMENSFRELER

Fig. 4 Molecular phylogenetic tree based on the construction of sodium ion channel genes in some species
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BEFUASRIEBAL A AR A o EREVE AN B AN 5S40 2 108 ) R IE A OC, 18 nT 53R 490 2 3 (1) 30 A R T 1Y
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