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Abstract

Wolbachia (a-proteobacteria) strains are intracellular endosymbiont bacteria found in reproductive
tissues of many arthropod species. In Trichogramma wasps, thelytokous parthenogenesis is mostly
induced by this bacterium which inherited transovarially. In this study, the Wolbachia infection was
detected based on the PCR method and wsp gene cloning in 49.5, 3.6 and 2.5% of Baboulsar, Chamestan
and Nour populations of Trichogramma brassicae Bezdenko collected from Mazandaran province. The
Baboulsar bacterium drain is submitted to GenBank (FJ441291) under the name wBarpa. The
phylogenetic tree based on wsp sequences of Wolbachia strains in Trichogramma wasps indicates that the
Iranian strains, wBarra and Uro3 belonged to the same group (Sib group). With regard to the high rate
infection in Baboulsar population of T. brassicae as a dominant species in Iran, it will be possible to

assess the potential advantages of itsasexual linein biological control projects.
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5 eSSy 45 YA ssd> il L Trichogramma Westwood - sla 55
J8 Jele Olgea 5wl o Trichogrammatidee (gesl il 5l o o Seddarslis
(Pintureau, 1990; Smith, 1996; 335 o eslizel Lol 31 el OIS ndb So5g s
Verrer 5l i o bege jba ol sladle b Hassan e al., 1998; Pinto, 1998)
Sl oS o34 el ST ale LIS 05 silolas 528 ¢ i3 5 Wfl 51 e
Gl ek pll OL5L OAS slalpdls s Chilo suppressalis (Walker) ol
o3 88 N Gl s slebls 4 s Ol 5y Saud g sla oy s (Ebrahimi, 1999)
5 sl cp S s Trichogramma brassicae Bezdenko Laol o o3 S ol Ll S, 5
(Shoja et al., 1990; Ebrahimi, 1999) ool 4zils [ 5 2.5

(iloley sl SO s esliial gl WSS o5 b (R bl s
U5 e Bl Jos Olge o 5 olS By Jold e S Jul e
(Doutt, 1958; il o o o SRS e Dy 5 Obgee cilites o 055 aull
Slhas ks s b s 55 W S5 ol Trumble & Alvarado-Rodriguez, 1998)
s Aied VL 3l Do Gl S asnpe Ll a1 o594y s
s Sl a8 4 il Lol 5 b Lol S50 5 505 o Gla g 45 Slo3t
oo 4 Ll o lagilula, o = Sl su 3L Cadbge (Hassan, 1994) W 5o oo o3l
53 Jslize Jie W55 (gosnd (Stouthamer, 1993; 2008) Al axils Sy 5o WOT Jio )55
Shesle zl 5 el midli glagss 5l 5 2l &S ol (arrhenotoky) (5 5 Ll S5 5
odis Losss ool 03 oS s e g s dule s sdd ol slaess
T & 5 el il slags Desle (slasses 3 o el (thelytoky) liesle 5 s
SAL & Sodll LSS5 bS5l dons Ve ossdens Ksde kS el
(Pintureau et al., 2002; 555 o o505l (@l Col (6 S ol .ol ol 5158 Wolbachia
e bS5l a0l e Desle glagmer ol (WLS S 5 5505 s Almeida, 2004)
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(Farrokhi et al.,, 2010; ol a3 S Cyso 50 Slawslin o s Ll ool 55
Silva, 1999)
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Lo LOT oo W5 sla S5 3 Sl o se LU o8 il o LS ol
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L 5 ,» T. oleae Voegelé & Pointel 5 T. cordubensis Vargas & Cabello g4 S 53 3 S3,)l
3,03 gy Comarr Sl plas s (Sl aS (g ia A3l B oy SYL I placn 2l w
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Libigo 8L Sl b (SIS GLls oS Comer S S ool s LS (ol
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\- Cytoplasmicincompatibility (Cl)

Y- Feminization

Y- Mae-killing

¢- Parthenogenesisinducing (PI)

o- Wolbachia outer surface protein gene
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\- Internd transcribed spacer-2

Y- Polymerase chain reaction
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Fig. 1. The wsp PCR products of Trichogramma populations: lane 1, Babolsar bisexual (B

13); lane 2, Babolsar thelytokous (B 11W*); lane 3, cured line by antibiotic (B 11W);

lane 4, Nava; lane 5, Ferdows; lane 6, Zehak; lane 7, Gourband; lane 8, Bilehsavar;
lane 9, Ghdehghazi; lane 10, negative control; M, 100bp marker.
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$bee »» (T. brassicae 5 Trichogramma evanescens Westwood <S558 0 alis s
A el skl T evanestens el 53 a5 S s ITS2 gaU (o)l
Gamlio Go b 3l s i OIS s 155 5 s i SO slacs ST oLl
S bl b5 e g o S ST b (et 5 POR J om0l
ools saeis S35 Lol alele Lie (3581 55 el 53 ol SL (Sodll et Lsa
Trichogramma cacoeciae Marchal g4 S > LS S5 alesle aul 4w gLl
Ll ST 95 a &S dewj o S i il (Vavre et al, 2004) 55 ol oS
Saeb o3Il s 5115 5 e ss b sladi gad sl bl Ll LAl 65 nes @ Glae
Sl S OF b glaaised plo b odd pldl Gl 5 JI5 Gond (e 5 ITS2
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Table 1. The studied populations of Trichogramma wasps, their parthenogenesis and
Wolbachia-infection.

- 5 g § Z - s §
S == =
g 2 3 g5 3% g3 73 o
=4 o~ 3 @ 8 3
2 ° 5 24 Hoo 23 £3 2
= = ox 29 2
S 3 g Sz 7382 Sg Y% 8
> = g =2 €5 55 3§ §
23 © g
Amol Mastak" Ostrinia nubilalis 54% 47 0 A -
Gelyerd Mastak 0. nubilalis 550 65 0o A
(Mazandaran)
Ejbarkola (Amol) Rice Chilo suppressalis 63% 17 0 A -
Mahmudabad Mastak O. nubilalis 60% 25 0 A -
Galeshpol Mastak 0. nubilalis 59% 102 o A -
(Mazandaran)
Babol sar Mastak O. nubilalis 74% 107 495% AT P
Babol Mastak O. nubilalis 54% 11 0 A -
Chamestan Mastak O. nubilalis 59% 28 36% AT P
Nour Mastak O. nubilalis 63% 40 25% AT P
Nava Apple Cydia pomonella  67-100% 30 100%  T/A N
Ferdows Pomegranate Ectomyelois 100% 30  100% T N
(Khorasan) ceratoniae
Gorgan Cotton Helicoverpaarmigera  70% 20 0 A -
Aliabad (Gorgan) Cotton H. armigera 61% 17 0 A -
Shagtkola (Gorgan) Trap? ?Stotroga cerealella 55% 16 0 A -
Gonbad Cotton H. armigera 59% 16 0 A -
Rasht (I nsectarium) ? ?Stotrogacerealella 77% 28 0 A -
Bilehsavar Cotton H. armigera 2% 37 0 A P
Moghan Cotton H.armigera 68% 29 0 A -
Zehak (Zabol) Panirak® Vanessa cardui 65% 34 0 AD P
ghaﬂi‘ﬁlaéhﬁ) Panirak V. cardui 49% 32 0 A P
Gourband (Minab) Panirak V. cardui 64% 30 0 A P
Bagh Mal ek ? ? ? 25 o A -

(Khuzestan)

* Thelytoky/Arrhenotoky/Deuterotoky (T/A/D).

1- Xanthium strumarium; 2- Sitotroga egg; 3- Malva neglecta.
P = Positive; N = Negative.
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b w0 (ThraB 12) OF ol 5505 s WBara op il Sl s 54 FI41202 5 FJ441201
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wBa 1 TGGTCCAATAAGTGATGAAGAAACTAGCTACTACGTTCGTTTACAATACAACGGTGAAAT 60
WDen 1 TGGTCCAATAAGTGATGAAGAAACTAGCTACTACGTTCGTTTACAATACAACGGTGAAAT 60

wBa 61 TTTACCTTTTTATACAAAAGTTGATGGTATTAAAAATTCAACAGGTAAAGAGGAGGATAG 120
WDen 61 TTTACCTTTTTATACAAAAGTTGATGGTATTAAAAATTCAACAAGTAAAGAGGAGGATAG 120

wBa 121 TCCTTTAAAAAGATCTTTTATAGCTGGEGGTTTTGCATTTGGTTATAAAATGGATGACAT 180
WDen 121 TCCTTTAAAAAGATCTTTTATAGCTGGGGGTGTTGCATTTGGTTATAAAATGGATGACAT 180

wBa 181 CAGAGTTGATGTTGAAGGGCTTTACTCACGATTGGCTAAAAATAAAGCTGTAATAGATGC 240
WDen 181 CAGAGTTGATGTTGAAGGGCTTTACTCACGATTGGCTAAAAATAAAGCTGTAATAGATGC 240

wBa 241 TTCTGAATCACATGTTGCAGACAGTTTAACAGCATTTTCAGGATTGGTTAACGTTTATTA 300
WDen 241 TTCTGAATCACATGTTGCAGACAGTTTAACAGCATTTTCAGGATTGGTTAACGTTTATTA 300

wBa 301 TGATATAGTGATTGAAGATATGCCTATCACTCCATACGTTGGTGTTGGTGTTGGTGCAGC 360
WDen 301 TGATATAGTGATTGAAGATATGCCTATCACTCCATACGTTGGTGTTGGTGTTGGTGCAGC 360

wBa 361 ATATATCAGCAATCCTTCAAACGCTGCTGAAGTTAAAGATCAAAGGAGGTTCGGTTTTGC 420
WDen 361 ATATATCAGCAATCCTTCAAACGCTGCTGAAGTTAAAGATCAAAGGAGGTTCGGTTTTGC 420

wBa 421 TTATCAAGCAAAAGCTGGTGTTAGTTATGATGTAGCCCCAGAAATCAAACTCTTITGCTGG 480
WDen 421 TTATCAAGCAAAAGCTGGTGTTAGTTATGATGTAGCCCCAGAAATCAAACTCTTTGCTGG 480

wBa 481 AGCTCGTTACTTCGGTTCTTATGGTGCTAGTTTTGATAAGGCAGCTAAGGGTGATGATGG 540
WDen 481 AGCTCGTTACTTCGGTTCTTATGGTGCTAGTTTTGATAAGGCAGCTAAGGGTGATGATGG 540

wBa 541 TATCAAAAATGTTCTTTACAACACTTTTGGTGCAGAAGCTGGAGTAGCGTTTAATTTTT 599
WDen 541 TATCAAAAATGTTCTTTACAACACTTTTGGTGCAGAAGCTGGAGTAGCGTTTAATTTTT 599
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Fig. 2. The wsp sequences. wBa, Wolbachia strain of T. brassicae (Baboulsar, Iran); WDen,
Wolbachia strain of T. dendrolimi (AB094397, Fukuyama, Japan). Bold letters
indicate the differences.
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Fig. 3. Phylogenetic tree based on wsp sequences of Wolbachia, constructed from a maximum
parsimony analysis. Names correspond to source of strains. Numbers near the nodes
indicate percentages of 1000 bootstrap replicates. Consistency index (Cl) = 0.6137,
Retention index (RI) = 0.8817, Tree length = 334.
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