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Abstract

The peach-potato aphid, Myzus pesicae Sulzer, is a globally distributed, economically important
pest of a wide range of field crops and ornamentals. Due to extensve and repeated use of insecticide, this
species has developed many different resistance mechanisms to insecticidess The enzyme
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acetylcholinesterase (EC 3.1.1.7) (AChE) occurs widely in both vertebrate and invertebrate nervous
systems and is the target of organophosphate (OP) and carbamate insecticides. One of resigtance
mechanisms to OP and carbamate insecticides is the insenstivity of AChE to these insecticides. In this
sudy the possibility of mutation in insensitive AChE was surveyed. The complete coding sequences of
acetylcholinesterases (MpAChE2) from susceptible and resistant populations were identified and
sequences from resistant and two susceptible populations were compared. Consequently, one amino acid
substitution (Ser431Phe) was detected within the resistant population at MpAChE2 gene. The Ser431Phe
subgtitution is located in acyl pocket of acetylcholinesterase. Therefore, it seems that MpAChE2 is
important as a target of pirimicarb. This substitution makes the acyl pocket narrower and pirimicarb can
not have any access to this site. cDNA was obtained from individual aphids randomly. and sequence of
MpAChE2 indicated that MpAChE2 of the resistant popul ation was heterozygous.

Key wor ds: Myzus persicae, res stance to i nsecticide, insensitive acetyl cholinesterase, point mutation
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Table 1. Area, season and year of collecting, and hosts of the'peach-potato aphid.

Population Locality Date Host
Rasht Tobacco Research Center, Rasht; Iran Summer 2004 Tobacco
Kargj-S The Research Greenhouse, Department of Spring 2005 Pepper

Horticulture, University of Tehran, Karaj, Iran
The Virology Greenhouse, Department of Plant

Protection, University of Tehran, Kargj, Iran Autumn 2004 Sugar beet

Karg-R
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Table 2. Primers used for amplifying MpAChE2 gene.

Primer Primer length Primer sequence

MP,S; (Forward) 19 ATTAGCAGTGGTTGGCGAA
MP,S, (Forward) 20 CTGATTGGTTCAGCCCAAAT
MP,S; (Forward) 20 ATTTGGGCTGAACCAATCAG
MP,S, (Forward) 20 AATTAGGCCAGTGGTTGGTC
MP,AS,; (Reverse) 23 TAATACGACTCACTATAGGGAGA
MP,AS, (Reverse) 20 GTAAAATCCTCCCCCGAAAA
MP,AS; (Reverse) 20 ATTTGGGCTGAACCAATCAG

MP,AS, (Reverse) 20 TCAAAACGGCAGTTGTCATC
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Table 3. Size of PCR product, and used primersin the first step of nested PCR.

Primers PCR product size Population
MP,S, and MP,AS, 2109 bp Karg-R
MP,S, and MP,AS, 2109 bp Rasht
MP,S, and MP,AS, 2109 bp Kargj-S
MP,S; and MP,AS, 2100 bp Karg-R
MP,S; and MP,AS, 2100 bp Rasht
MP,S; and MP,AS, 2100 bp Karg-S
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Table 4. Size of PCR product, and used primers in the second step of nested PCR.

Primers PCR product size Population
MP,S; and MP,AS; 801 bp Kargj-R
MP;S; and MP,AS; 801 bp Rasht
MP,S; and MP,AS; 801 bp Kargj-S
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(Cys196 (Cys169) (intramolecular disulphide bounds) _J yShed s, (sdudl (53 (Sladk sy
Kl 5 (HisBAL 5 Glud27 Ser301) S 5JGIS ,Law (Cys625 5 Cys503 (Cys368 (Cys355
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GAATGATTTAAATTAGGCCAGTGGTTGGTCGAACATTTACCACTGAT 47
TTGTAGTTTGATGATCGAATTCACTGGGAATTTGAAAATCTGTCTTT 94

AAAAATGGACCAGTGGTTGCTGTGGTTTAGCTACTTAGTAGCTTCTA 141
M D Q W L L W F S Y L V A S T 15

i

CTTATGGACTTTCATTGCGCCACGCCAGGCACCAAAGCGTTGGGAC 187
Y G L S L R H A R H Q S V G T 30

ACCAACTGCCGAAGAAATACTGGAACCACAGATTCTAATTGAAGAC 233
P T A E E 1 L E P Q I L I E D 45

ACCGATCATGTATTCAGACAACGAGCGTCAGATATGTTTGCCCAAG 279
T D HV F R Q R A L D M F A Q E ol

AGCCAGAATACACAGAGAAGCGAAACCTTAATCATAGACGGAGGT 324
P E Y T E K R N L N H R R R S 76
CCGAATTTAGTGGAAACCAGGATAATGATTTCGAATCTTCTGGGGA 370
E F S G N Q D N D F E S S G E 91
GACATACAGTGCGTATAAATCGGATGATCCGTTGGTAATTCACACG 416
T ¥y S A Yy K s D D P L V I H T 106
AACAAGGGTAAGATCAGAGGAATCACACAGGCAGCGTCGACTGGG 461
N K G K I R G I T Q A A S T G 121
AAGTTAGTTGATGCATGGCTAGGAATACCCTACGCAAAAAAACCAA 507
K L VvV D A W L G 1 P Y A K K P 1 137
TAGGTGATCTTAGGTTTAGGCACCCTCGCCCAATTGACCGTTGGGAC 554
G D L R F R H P R P 1 D R W D 152
AATACAAACCCAGAGACCATTCTTAACTGCACTACTCCACCAAATA 600
N T N P E T 1 L N C T T P P N T 168
CATGTGTTCAAATATTCGACACGCTTTTTGGTGATTTTCCCGGTGCT 647

v Q 1 F D T L F G D F P G A 183

pslie 55 la 5ol gatd slaionax MPACHE2 Gl gla JI5 5 58 5 ) IS
) aiel sl Gl 5 5 sl L [iSe i (S-S 5 i) o= 5 Rz 5)
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ol S ol S IUIS b (S50 500555 (s griss sl
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Fig 1. The nucleotide and deduced amino acid sequences of MpAChE2 from resistant (Kargj-
R) and susceptible (Karg-S and Rasht) populations of the peach-potato aphid to
insecticides. The amino acids are numbered from the first methionine. Cleavage sites
of signal peptides are indicated by arrows. The cysteines that form intramolecular
disulphide bonds are encircled. The catalytic triads are boxed. Acyl pocket residues
located in crochet. Anionic subsites are indicated by triangles. The oxianion holes
located atr_1.The mutation in Kargj-R is indicated by an asterisk.
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ACAATGIGGAATCCGAATTCCCCGGTATCTGAAGATTGCCTCTACAT 694
T M NP NS PV S EDO®TLY I 199

TAACGTAGTAGTGCCAAAGCCTAGACCACAAAACGCAGCAGTGATG 740
N vV vPpP K PR P QN A A V M 214

GTATGGATTTTCGGAGGAGGATTTTACTCCGGGTCTGCTACTTTGGA 787
vV W I F G FY S G S A T L D 23

TATTTACGACCCTAAAGTACTCGTATCGGAAGAAAATGTGATTTTGG 834
I Yy b pP X VL VS E E N V I L V 246

TATCCATGCAGTACAGAGTTGCATCTTTAGGCTTTTTATACTTTGAC 881
S M Q Y RV A S L GF LY F D 261

ACTGAAGATGTTCCGGGAAACGCTGGACTTTTTGATCAGCTAATGGC 928
T E DV P G NA G L F D QL M A 277

TCTACAGTGGGTACACGAAAACATTAAATTATTTGGCGGCAACCCA 974
L Q WV HE NTK L FGG N P 292

AACAACGTGACACTTTTCGGTGAGTCAGCCGGCGCCGTTTCAGTTTC 1021
NNVTLFGE[E\hG AV S V S 308

ACTGCACTTACTGTCTCCACTGAGTAGAAACCTTTTTAATCAAGCC 1067
L HL L SP LS R NLTF NOQ A 323
ATCATGGAATCAGGATCCTCAACAGCACCTTGGGCAATTTTATCAA 1113
IMESGSSTAP{W}AILSR339
GAGAAGAGAGTTATAGTAGAGGACTTAGGCTGGCAAGGGCAATGGG 1159
E E S Y S R G LR L AR A M G 35
TTGTCCAGATGACAGAAACGAAATACATAAAACGGTCGAGTGCTTA 1205

P D DR NETITHZ KTV E@OL 369
AGGAAGGCGAATAGTTCAACAATGGTCGAGAAAGAATGGGACCAC 1250
R K A NS S TMV E K E W D H 384
GTGGCTATATGTTTTTTCCCGTTTGTCCCGGTGGTGGATGGCGCTTTT 1298
v a1 c FFP{FfVv PV VDG ATF 400
CTTGACGATTATCCTCAAAAATCGCTGTCAACAAACAATTTTAAAA 1344

L DDY P Q K S L S T NN F K K 416
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Fig 1. Continued.
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AAACGAATATACTCATGGGTAGTAACTCCGAAGAGGGTTACTATTCA 1391
T N I LMGSNSEGYY{S}T 431
F

ATATTITATTATTTGACGGAGCTTTTCAAAAAGGAGGAAAACGTG 1436
1 F Y Y L TE L F K K E E N V 446

GTGGTGTCTCGTGAAAATTTITGTTAAAGCTATTGGACAACTTAATCC 1483
Vv S R ENTFV KA TG Q L N P 462

GAACGCAGATGCGGCGGTTAAATCGGCTATAGAGTTTGAATACACT 1529
N A D A AV K S A I E F E Y T 477

GATTGGTTCAGCCCAAATGACCCAGAAAAAAATCGAAATGCTCTGG 1575
pwW FS PN D P E KN R N A L D 49

ACAAAATGTTCGGCGACTATCAGTTTACATGCAACGTCAATGAAT 1620
K MV GDY QF TCNUVN E F 508

TCGCACATAAATATGCACTTACTGGAAACAACGTGTACATGTATTAT 1697
A HK Y A LT G NNV Y MYY 523

TTTAAACATCGTTCTTTAAACAATCCATGGCCGAAATGGACAGGGG 1713
F K H R SLNNPW P KW T G V 353

TGATGCACGGTGATGAAATCAGTTATGTATTITGGAGATCCTTTAAAT 1760
MGDEISYVFGDPLN 554

CCAAATAAACGCTACGAAATCGAAGAAATCGAACTTAGCAAGAAA 1805
P N K R Y E 1 E E I E L § K K 569

ATGATGAGATACTGGACCAATTTTGCAAAAACAGGAAATCCAAGCA 1851
M MR Y WT NTFA K TG N P § K 38

AAACATTTGAAGGGTCTTGGGTCACGCCCAAGTGGCCCGTACACAC 1897
T FE G S WV TP KW P V H T 600

GGCGTATGGAAAAGAGTTTCTAACATTAGATACAAATAACACTTCT 1943
A°Y G K E FL T LDT NN TS 615

Laalsl Ly JS.Z

Fig 1. Continued.
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ATCGGCGTTGGGCCAAGACTAGAACAATGTGCTTITIGGAAAAACT 1989
I G VGG P R LE QA F W KN Y 63

ACGTTCCTGATCTTATGGCCATTTCAAAGAGTATGAAGTCTGACAAA 2036

v PD L MA T S K $§ M K & D K 6d6
AACTGTACAACCATAAGTGGAGGUGACCAAAACTTACATGATTGAGT 2082
NCT T 1 888G 6 TZX T Y M1 E L 662
TATCGCTTTGGACAATTGTGATGACAACTGCOCG 2116

S Lw T I vVMTTA 672

Laelal Y JS.Z

Fig 1. Continued.
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