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Abstract - This study was carried to survey distribution of the nucleotide polymorphisms in heme-binding (HB) domain,
which is highly conserved region between 1,210 and 1,240 bp of cytochrome P450, in domestic garlic cultivars. 120 garlic
cultivars collected from Korea were classified into seven HB domain variation based on the nucleotide sequence of the
domain. Northern type garlic cultivars, collected from Kyungpook, Chungnam, Chungpook and Kangwon province,
showed 51.3% of KP2 type nucleotide sequence, 5'-TTT/GGC/GGT/GGA/CGG/AGA/ATA/TGT/CCT/GGA-3' with
coding amino acid FGGGRRICPG, 13.7% of KP1, 11.3% of CP, 8.8% of CM and 5% of KW2 types. Southern type
cultivars, collected from Kyungnam province, showed 52.5% of KM type nucleotide sequence, 5'-TTT/GGC/GCA/GGA/
CGG/AGA/ATT/TGT/CCT/GGA-3' with coding amino acid FGAGRRICPG, 22.5% of KP2, 5.0% of KW2 and 2,5% of CP
type nucleotide sequence. These results showed that Korean garlics were cultivated in highly mixed condition even in the
same region.
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Fig. 1. Location map of garlic collection regions. Northern
ecotypes were collected from Euiseong, Yechun, Danyang,
Jeongsun, Samchuk and Seosan, and southern ecotypes from
Namhae and Changnyung,
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Fig. 2. Primer Design for identifying heme-binding domain of wound inducible cytochrome P450 cDNA in garlic shoot cell. A
forward primer including BamH]1 site is based on amino acid sequence of EFLPF, and reverse primer is oligo (dT) including EcoR1
site, Box is RT-PCR product showing wound-inducible bands marked with arrow (Kwon and Juli Kamiya, 2011).

Table 1. Nucleotide and amino acid sequence of heme-binding domain in Cyt. P450 genes identified from garlic cultivars collected

from various regions of Korea

Marker Sequence of DNA and amino acid in heme-binding domain Colls:cted Ecotypes
name Amino acid DNA (5' to 3" regions
KP1 FGGGRRICPG TTT/GGC/GGT/GGA/CGG/AGA/ATC/TGT/CCT/GGA Euiseong Northern
KP2 / / / / /----A/ / / Yechun Northern
KWwW1 -—--M / /ATG/ / /----T/ / / Samchuck Northern
KwW2 / / / / /----T/ / / Jeongsun Northern
CM / /----C/ / /----T/ / / Seosan Northern
CP e S----- / / / / /TCA/ / / Danyang Northern
KM A / /--CA/ / /-=--T/ / / Namhae Southern
Cyt. P450 7Ah= 1,419 bp®] open reading frames 2411 9= Aufshe vz A AR Thol] thefEt Apol & Hol= Al
g, 2 A7olld gAE HE Cyt. P450 cDNAOA 3% UehdthKwon and Kamiya, 2011), Cyt, P4500] &31= &
HB—domain (1,210~1,240 bp) {1 ‘FxxGxRxCxG' & %‘6}%@‘ ks AEgolu |F 9 F35ol izt d714 29 5oligol
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KM (3f)2 alanine (A)%1 A.0% LT $1A 7TRA of] =
Abo] isoleucine (I)Q] P4+ KP1, KP2, KW1, KW2, CM ¥ KM
Q1 Wb TFol| A 427 CPuEA ol A= serine (S)Q1 A2 2t
Ql=]gict. ahwl gt obu]iALS: TIEI}RAE DNAS] A7)A]

ol 2fol & Hol= A4 A=t Al A oAl glycine
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Table 2. Vegetative growth characteristics of garlic cultivars collected from various regions of Korea”

Marker name Collected regions  Ecotype  Plant height (cm) No. of leaves (ea) Leaf area (cm) Leaf F.W. (g)
KP1 Euiseong Northern 75.4a 7.0~8.0 278.0b 21.8b
KP2 Yechun Northern 73.5ab 7.0 292.3b 22.7b
KWl Samchuk Northern 77.8a 7.0~8.0 325.5a 26.8a
KWw2 Jeongsun Northern 78.7a 7.0 331.7a 27.5a
CM Seosan Northern 72.6b 7.0~8.0 301.7b 20.8b
CP Danyang Northern 73.7b 7.0~8.0 311.3ab 22.2b
KM Nambhae Southern 70.7b 5.0~7.0 227.5¢ 16.7¢c

“All data measured at before harvesting of garlics which were cultivated in the same field in Andong, Kyungpook at

2015.

Table 3. Bulb and clove characteristics of garlic cultivars collected from various regions of Korea®

Marker mBulb Clove

name Weight(g)  Height (mm)  Width (cm) Number Weight(g)  Height (cm)  Width (cm)
KP1 24.0a 30.0a 36.5a 6.4b 3.8a 29.7a 16.5a
KP2 26.7a 32.7a 36.82a 7.1b 3.8a 30.5a 17.1a
KW1 21.8a 31.4a 36.8a 6.2b 3.5a 30.1a 15.9a
Kw2 23.4a 32.7a 35.7a 6.4b 3.7a 28.8a 16.7a
CM 25.7a 29.5a 33.9a 7.4b 3.5a 27.8a 17.5a
CP 22.7a 30.2a 37.0a 6.5b 3.5a 28.9a 15.8a
KM 23.5a 31.7a 33.5a 9.4a 2.5b 27.5a 15.5a

“Garlic cultivars were cultivated in the same field in Andong, Kyungpook at 2015. All data were measured 20 days after air drying

under the greenhouse condition,
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o] Cyt, P450 -F-314}F ol EA5k= HB—domain®] DNA 97|
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Markers based on nucleotide sequence of heme-binding region in Cyt.P450

Fig. 3. Percent distribution of nucleotide sequence variation in heme-binding domain of Cyt. 450 in garlic cultivars collected from

various regions of Korea.
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Fig. 4. Comparison of nucleotide sequence variations in heme-binding domain of Cyt. 450 between northern and southern ecotypes
of garlic cultivars collected from Korea. Percent distribution data shown with marker names which refer to Table 1.
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