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Abstract

Bark beetles of subfamily Scolytinae are known as one of the most destructive pests on horticultural and forest
trees, which mainly attack the weak and under environmental stress trees, and may cause an economic damage to trees.
The Mediterranean pine bark beetle (Orthotomicus erosus) is known as one of the most destructive bark beetles of
pine, and little is known about the biology and genetic diversity of this pest in Iran. Consdering the fact that the
analysis of mitochondrial DNA provides important information about the genetic diversity of its populations, the
objective of the present study was molecular identification and determination of genetic diversty among different
populations of O. erosus collected from Asia (Isfahan and Kerman provinces) along with Europe and Africa using
PCR amplification and sequencing of the Cytochrome oxidase | gene (COl), and finally reconstructing of it phylogeny
analyss. CTAB metod was used in order to extract the samples DNA. As result of amplification of a fragment from
the COI gene using a pair of designed primers and polymerase chain reaction (PCR), a fragment 488 of bp length was
achieved for each sample. The results of sequencing, Blasting and phylogenic studies showed five different haplotypes
in the given regions. The difference index of genetic distance was also estimated. There was a significant genetic
difference (x= 0/03, p<0.05) between the populations of Europe, South Africa and Asa Based on the constructed
phylogenic tree, collected samples were closer to European populations than South African population, and possibly
they have originated from this region.
Key words: COI, Genetic diversity, Mediterranean pine bark beetle, Orthotomicus erosus, Phylogeny
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Table 1. Collected Orthotomicus erosus samples from various areas of Isfahan and kerman provinces.

Province Area Abbreviation
Isfahan Bakhtiyar dasht Isf-Bkt 1
Isfahan Bakhtiyar dasht Isf-Bkt 2
Isfahan Park shargh Isf-Psh 1
Isfahan Malek shahr Isf-Mak 1
Isfahan Koh sofe Isf-Sof 1
Kerman Rafsanjan Ker-Raf 1

J‘}‘;A‘.', 6“):‘."") U.‘.'..SU—Y
Adeslaial (3L EAA asked) (COI) G A1y 55 SMeeSles S 52 O 5 PR LV

s 5 POR el S 58S 5 sla S5 -Y J g
Table 2. Primers used for PCR amplification and sequencing.

Gen Primer name Sequence Primer lenght Firg cited
COl  CLMTEL(F) ot [CASST AT 23 (simonetd., 1994)

5-CCC GGT AAA ATT .
COl  CLN-2193(R) apn ATATAA ACT TGz 26 (Smonetd., 1994)

J_';:jj}_i?a\o v—>=>t—’J}-l’“C}-w)J}Q‘DNAJZ:JﬁJK:‘VJUIJZ:J)J&A/O ‘)\MTaq (".’.J"Tj:tjjjg':‘ +/0
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Table 3. Datasets from GenBank and BOLD-system included in the analysis.

Species Country Abbreviation Sequence D
Spain- i . i
O. erosus Balearic Idands, Baleares Spn-BI SCOL066-12.COI-5P
O. erosus South Africa-West Cape Afr-wC SCOL225-12.COI-5P
O. erosus South Africa-Knysna, Afr-KM KC845480
Millwood Road

=5 s -t
Jae MEGAB 331 p 5 5l calases GbLie 5 Orthotomicus erosus (lacSiu s Sl S0, K5 Aol al=s ¢l 5
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Fig .1. The electrophoresis image of 6 DNA samples on the Agarose gel with Lader 1 kb.
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A [5F-PSh 1
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|sf-Bkt 2
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{FAF187124.1 Orthotomicus caelatus

—
0.02
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lods Ol 45805 » Ol gas Orthotomicus caelatus K o

Fig. 2. aNeighbor joining tree of Orthotomicus erosus obtained from various popul ations based on COI sequences.
Orthotomicus cad atus (Eichhoff, 1868) has been used as an out-group.
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5350 Sl S0, 3l i Gl S s K85 sl COl 03 (gl il o S8 5l Ol i L s 53 80500
(Duan et al.,2004) L)l Sl 500 G [ N LR P pUv- I
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Table 4. Compute Pairwise genetic distance of Orthotomicus erosus in various areas based on Juke-Cantor (1969) model.

Isf-Psh1 Isf-Mak 1 Isf-Sof 1 Isf-Bkt1 Isf-Bkt2 Ker-Raf 1 Afr-WC Spn-Bl  Afr-KM

Isf-Psh 1

Isf-Mak 1 0.033

Isf-Sof 1 0.028 0.033

Isf-Bkt 1 0.030 0.033 0.030

Isf-Bkt 2 0.033 0.030 0.025 0.015

Ker-Raf 1 0.041 0.041 0.036 0.038 0.033

Afr-wC 0.015 0.028 0.033 0.030 0.033 0.036

Spn-Bl 0.023 0.036 0.028 0.028 0.033 0.041 0.018

Afr-KM 0.013 0.028 0.030 0.028 0.028 0.033 0.008 0.020

Jukes-cantor (1969) Juds Ll 5 0,3 Y 5 Orthotomicus erosus (slacSiv su (5145 53 o slaurar awslis =0 Jgd>

Table 5. Compute Between Group Mean distances of Orthotomicus erosus in three areas based on Juke-Cantor (1969)
model.

Area Area

Asia Europe  0/0279

Asia Africa  0/0313

Y) Ly sl 315 (5,5 1) syl 5l alie (ladisa b avglin 53 (5531 sl quishilas 0) Ll s (S35 ¢ 55 Ol

ATr-) oy Uiy 315 (ISFPSN 1) 5,505 5k 5508 53 o 45 3150LS (8 Jsior) (S5 abols s 5le s g 208 (58
(Ker-Raf 1) Ola S €yed 53 o (+/08)) (S5 abols o 2ty men 3003 3505 (+/0)Y) (S5 alols 28 (KM
35— 53 Wb S oy s alle SLls S35 6 05l s ol L o)l 55 (SpnBI) Ll L
slac ez 45 ol ol 3 S G ol Cu (Duan et al., 2004) > sodes; o3 4 T. pinipenra (Col.: Scolytinae)
4 A3 0L bl LS ot ys s il o alshla 0 Juls W15 s Ol S 5 Olgiosl sladlkial 3 3 4= 5o O.rosus
A Ladised (6350 B ol 55 b gad (g kvl b 51 o)ls s Oledol sladised 1 (/01 (oS 6 53
23S 2 0l S Wsed b vl 53 Olghol (badd sas daesls 31 ol S5 co s w0 ar 5 L aSTus Sodes 5l Lie
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