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1. Eugenol O-methyl transferase
2. Chavicol O-methyl transferase
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Table 2- Characteristics of the primers designed for amplification of eugenol O-methyl
transferase and chavicol O-methyl transferase genes in basil
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EOMT_Ham

EOMT_Bir
EOMT_Qom
EOMT_Ham

EOMT_Bir
EOMT_Qom
EOMT_Ham

EOMT_Bir
EOMT_Qom
EOMT_Ham

EOMT_Bir
EOMT_Qom
EOMT_Ham

EOMT_Bir
EOMT_Qom
EOMT_Ham

EOMT_Bir
EOMT_Qom
EOMT_Ham

EOMT_Bir
EOMT_Qom
EOMT_Ham

Y4y ‘dgjl.\...o ISR

caagaggtgtgctactggctcaccccagegtcatgectectcttgaaggaggegececta
Caagaggtgtgctactggctcaccccagegtcatgectectcettgaaggaggegececta
caagaggtgtgctactggctcaccccagegtcatgectectettgaaggaggegececta
hhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhk
actgtgacacccctagtccaagtcegttttggatcccacettcacaaacccatggcaccat
actgtgacacccctagtccaagtcegttttggatcccactttcacaaacccatggcaccat
actgtgacacccctagecccaagtegttttggatcccactttcacaaacccatggcaccat
hkkkkkhkhhkrhkhhhhhk *hkkhkkkkkkkhhhhhhhhhh hhhhkrkrkrkrkrkrkrkhk
atgagtgaatggtttacacatgagaaacatgccacacagtttgaggcagcaaacggatge
atgagtgaatggtttacacatgagaaacatgccacacagtttgaggcagcaaacggatge
atgagtgaatggtttacacatgagaaacatgccacacagtttgaggcagcaaacggatge
hhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk
acattttgggagaagttagcaaatgagccaagcaagggcagattttttgatgaagctatg
acattttgggagaagttagcaaatgagccaagcaagggtagattctttgatgaagctatg
acattttgggagaagttagcaaatgagccaagcaagggtagattttttgatgaagctatg
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkkkdk hhkkkk dhhkkhkhkhkhkhkhkhkhkhkkhk
agttgtgactcgaggctcataacacatgtattcaccaaggactacaagcatgtgattgag
agttgtgactcgaggctcatagcacatgtattcaccaaggactacgagcatgtgattgag
agttgtgactcgaggctcatagcacatgtattcaccaaggactacaagcatgtgattgag
hhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkk hhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkdx dhhkhkhkhkhkhkhkhkkhkhkhk
ggaatcagaacattggttgatgttggtggtggtaatggaacgatggctaaagctatcgtt
ggaatcagaacattggttgatgttggtggtggtaatggaacgatggctaaagctatcgtt
ggaatcagaacattggttgatgttggtggtggtaatggaacgatggctaaagctatcgtt
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk
gaagcaatgcccaccattaaatgcacagttattgacctcccacatgttgtggectggettg
gaagcaatgcccaccattaaatgec—cagttattgacctcccacatgttgtggctggettg
gaagcaatgcccaccattaaatgcacagttattgacctcccacatgttgtggectggettg
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkk hhkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkk khkkhkkhkkkk
gaaagcaccgataacttaaactatattggaggagacatgttccagtctatcccttetgea
gaaagcaccgataacttaaactatattggaggagacatgttccagtctatceccttectgea
gaaagcaccgataacttaaactatattggaggagacatgttccagtctatcccttctgea
hhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk
gatgcaattcttctaaagtctataatacatgattgggacgatgtggagggcctcaaaatc
gatgcaattcttctaaagtctataatacatgattgggacgatgtggagggcctcaaaatc
gatgcaattcttctaaagtctataatacatgattgggacgatgtggagggcctcaaaatc
L T 2 2 R R 22 T 2 2 T e
ttgaagaaatgcaaagatgcggtcgttatgg

ttgaagaaatgcaaagatgcggtcgttatgg

ttgaagaaatgcaaagatgcggtcgttatgg

hhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkkkkkkkkkkkk

502 X pm glaesg S Sbu, i) aw 3 Sl S JeemO 5l 05 IS s e Y IS

Ol e

Figure 1- Alignments of eugenol O-methyl transferase gene sequence in three basil
genotypes from populations Birjand, Qom and Hamedan.
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Table 3- Frequency of identified SNPs in eugenol O-methyl transferase gene in different

basil populations.
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CVOMT_Ker
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CVOMT_Ker
CVOMT_Yaz
CVOMT _Bir
CVOMT_VAR
CVOMT_Ray
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CVOMT_Bir
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Figure 2- Alignment of chavicole O-methyl transferase gene sequence in five basil genotypes

ctgcacaaacatgaccacccaatgacactttcccaattactcaaggccatc—ccatcaac
ctgcacaaacatgaccacccaatgacactttcccaattactcaaggccatceccatcaac
ctgcacaaacatgaccacccaatgacactttcccaattactcaaggccatctccatcaac
ctgcacaaacatgaccacccaatgacactttcccaattactcaaggccatceccatcaac
ctgcacaaacatgaccacccaatgacactttcccaattactcaaggccatceccatcaac
B R T a2 2 2 2 2 T L R L T L 2]
aaagaaaaatcccaaagttttcagcgtttgatgegtgcactagtcaactccaatttctte
aaagaaaaatcccaaagtttccagegtttgatgegtgcactagtcaactccaatttette
aaagaaaaatcccaaagtttccagcegtttgatgegtgcactagtcaactccaatttette
aaagaaaaatcccaaagttteccagcecgtttgatgegtgcactagtcaactccaatttcette
aaagaaaaatcccaaagttteccagcegtttgatgegtgcactagtcaactccaatttcette
Khkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk hhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkhkkkx
atagaagaaaactctaataatcaagaggtgtgttttctggctcaccccagectcacgect
atagaagaaaactctaataatcaggaggtgtgtttactggctcaccccagectcacgect
atagaagaaaactctaataatcaagaggtgtgt-tactggctcaccccagecctcacgect
atagaagaaaactctaataatcaagaggtgtgt-tactggctcaccccagecctcacgect
atagaagaaaactctaataatcaagaggtgtgt-tactgactcaccccagcctcacgect
Khhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk hhkhkhkhkhkhkhkk dhkkhkhkhkhkhkhkhkhkhkhkhkkkkkkhkkkkkkkx
cctcttgaagggggegectttgactgtggcaccecttgttcaagtggttttggatcecccac
cctcttgaagggggegectttgactgtggcaccecttgttcaagtggttttggatcecccac
cctcttgaagggggcegectttgactgtggcaccecttgttcaagtggttttggateccac
cctcttgaagggggcegectttgactgtggcaccecttgttcaagtggttttggatceccac
cctcttgaagggggegectttgactgtggcaccecttgttcaagtggttttggatececcac
hhkkhkkh hhkhkkhhkrkkrkhkkhkkhkkhkkhkhkkkkkkkkkkkkkkkhhhhkhkhkkkkkkhkrk
tttcacaaacccatggcattatatgagtgaatggtttaaacatgagaaccacgccaccca
tttcacaaacccatggcattatatgagtgaatggtttaaacatgagaatcacgccaccca
tttcacaaacccatggcattatatgagtga-tggtttaaacatgagaaccacgccaccca
tttcacaaacccatggcattatatgagtgaatggtttaaacatgagaaccatgccaccca
tttcacaaacccatggcattatatgagtgaatggtttaaacatgagaaccacgccaccca
dhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkk hhkkhkhkhkhkhkhkhkhkhkhkhkhkhkk *k *hkkkkkkkx
gtttgaggcagcaaatggatgcacgttttgggagaagttagcaaataagcccagecatggg
gtttgaggcagcaaatggatgcacgttttgggagaagttagcaaataagcccagecatggg
gtttgaggcagcaaatggatgcacgttttgggagaagttagcaaataagcccagcatggg
gtttgaggcagcaaatggatgcacgtcttgggagaagttagcaaataagcccagecatggg

gtttgaggcagcaaatggatgcacgttttgggagaagttagcaaataagcccagecatggg
Ihkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhhkhkhkhkhkh khkhkkhkhkhkhkkhkhkhkhkhkkhkhkkhkhkkhkhkkhkhkkhkkkkhkhkk

from populations Kermanshah, Yazd, Birjand, Varamin and Shahr-e-Ray.
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Table 4- Frequency of identified SNPs in chavicol O-methyl transferase gene in different

basil populations.
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Absrtact

To identify single nucleotide polymorphisms (SNPs) in eugenol O-methyl transferase
(EOMT) and Chavicol O-methyl transferase (CVOMT) genes, cleaved amplified polymorphic
sequence (CAPS) markers and direct sequencing were used in different basil populations.
Fragments with sizes of 571 and 908 bp of coding regions of both genes were amplified and

digested with restriction enzymes Pstl and Msel. In silico digestion of the coding region of the

genes by Pstl produced fragments of 480 and 91 bp in EOMT and 621 and 287 bp in CVOMT.
However, no polymorphic restricted patterns were produced in 80 basil individuals using Pstl
digestion. In silico Msel digestion of EOMT and CVOMT gene sequences produces fragments of
59, 135 and 377 bp, and 275, 302 and 331 bp, respectively. Digestion of the amplified fragments
of both genes generated polymorphic banding patterns in studied basil genotypes. One out of
each different restriction patters which is produced for both genes in basil genotypes, was
selected for sequencing. Sequences obtained, were aligned for both genes using Clustal Omega
and SNPs were identified. The results of EOMT alignment revealed transition mutations T<->C
and A<->G, but no transversion was observed in this gene. Mutations A<->G, T<->C, A<->C
and A<->T were found in CVOMT gene with the highest frequency of A<->G. In conclusion, the
results of the current investigation revealed low polymorphism in coding regions of the studied
genes and demonstrated the conservity of the coding regions of both genes during basil evolution.

Keywords: basil, eugenol O-methyl transferase, chavicole O-methyl transferase, SNP, CAPS

markers.
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