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Species-specific Band Identification in the Genus Actinidia
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ABSTRACT

To develop universal primers for phylogenetic analysis and species-specific marker for
breeding program of kiwifruit, eighteens primers were designed from kiwifruit genome-
specific repeat sequences. Seven species including twenty two varieties collected from native
eastern Asia were examined using 18 to 22 mer kiwifruit target(KT) primers. among
eighteen primers, we selected seven primers for phylogenetic relationship. The genus
Actinidia was divided into two large groups; group I, A. arguta, A. melanandra, A. kolomikta,
and A. marcrosperma, characterized by the non-hair in fruits and leaves or a few
pubescences only in young stage, which belongs to the section Leiocarpae, and group 11, A.
chinensis, A. deliciosa, and A. eriantha, characterized by a lot of hairs only in young fruit
stage and with a lot of hairs or fuzzes in leaves and branches, which belongs to the section
Stellatae. Group II especially belongs to the series Perfectae of the section Stellatae and was
divided into two subgroups; subgroup I containing A. chinensis and A. deliciosa, and
subgroup II containing A. eriantha. In contrast, the two species, A. chinensis and A. deliciosa,
which are known to have common parents, were divided into two independent subgroups
with 80% of a similarity value. On the other hand, we selected KT6F for variety specific
bands, KT12F primers for ‘Hayward’ and ‘Tomuri’ . KT7F or KT12F primers were
useful for analysis of inheritance pattern in kiwifruit cross-breeding. We suggest that these
primers will be a powerful tool for elucidating phylogenetic relationship and selection of
novelty kiwifruit in a breeding program.

Key words : Actinidia, species identification, KT primer

Development of Universal Primers for Phylogenetic Analysis and
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4y, 57t 437 B8O 4% DA, REY T 5
o heFalA ol 8E W Be AR B Ex %
L EFRAA &40l SHE v Ah(Roy et al.,
1992; Kim et al., 1995; Yoo et al., 1996; Jung et al.,
2003). The V&6l A & Kim 5(2003)3 Shim £

=]
—|—~}ﬁ"

ul
5

(1998a, b)o] RAPDo] o] &t 4 #7| A1 21X g
HE gl ov}t S 9] o) of A B3] Bl w AT Foll o

g AT oA PlF S dF o, AR S§F
I AR K& Tepo|v o) L HF o] Folx|]
%Sttt

B A& kiwifruite] 5 385
Bt kiwifruite] Al € B9 2 AT X 24
A o] &2 & Y= HE o E Il

stod A A sHl o

M2 ol gy

21 A 2 9 Total DNAE-=] + & A
ST AFAFA 38t A F% ‘ﬁ/‘]?ﬂﬂ
9] SFAIFEZA AYstd AFFT et

AE 7% 245 E AHE-FATHTable 1). 418 DNA
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Kiwifruit genome-specific repeat sequences
(Crowhurst and Gardner, 1991)& o] £3}of 18~20bp
37] 2 primerE A} 3319 21, kiwifruit target(KT)
primer 2 " % 3} 3 t}.

PCR¥}$-& template DNA 10~20ng, primer 4pM,
dNTP 200mM, Tag DNA polymerase(Promega, USA)
2.0unit, MgCL 2.0mM, 10x reaction buffer 2.54.& 3
71e F 32 SRTE A7Iste 99 HF volume
£ 25¢L2 3 o, PCR ¥H-8-2 94¢C 4% E<t
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Table 1. Accessions of 22 Actinidia spp. used in this study

Lane () Origin Characteristics
Science name Hair
No. Nation Region Flower color Fresh color
M(%) (leaf, pericarp)
Actinidia arguta I 1 (%) Korea Jeju White, black pollen Green None
A. arguta I 2 (%) Korea Jeju White, black pollen - None
A arguta I 3 (%) Korea Jeju White, black pollen - None
A, arguta v 4 (%) China Gwangdong White, black pollen - None
A. arguta V 5 (%) China Gwangdong White, black pollen Green None
A. kolomikta 6 (%) China Gwangdong White-pink Yellow-green None
A. melanandra 7 (£) China Gwangdong White, black pollen Green None
A. macrosperma 8 (%) China Gwangdong White, yellow pollen Purple None
A. eriantha 9 (%) China Gwangdong White-yellow, yellow pollen  Dark green ~ White-hairs (much)
A. chinensis | 10 (%) China Gwangdong White-yellow, yellow pollen Yellow Soft-haired (some)
A. chinensis [ 11 (%) China Gwangdong White-yellow, yellow pollen Yellow Soft-haired (some)
A. chinensis var. ‘Haenam’ 12 () China Gwangdong, Jiangxi White-yellow, yellow pollen ~ Green-yellow  Soft-haired (some)
A. chinensis [[ 13 ($) China Gwangdong, Jiangxi White-yellow, yellow pollen Yellow Soft-haired (some)
A. chinensis [V 14 (%) China Gwangdong, Jiangxi White-yellow, yellow pollen Yellow Soft-haired (some)
A. chinensis var. ‘Apple’ 15 (%) Korea Jeju White-yellow, yellow pollen Yellow Soft-haired (some)
A. chinensis var. ‘Okcheon’ 16 () China Gwangdong, Jiangxi White-yellow, yellow pollen - Soft-haired (some)
A. chinensis ¥ 17 (%) China Gwangdong, Jiangxi White-yellow, yellow pollen - Soft-haired (some)
A.deliciosa var. ‘Hwabuk94 18 (&) Korea Jeju White-yellow, yellow pollen Green Soft-haired (some)
A deliciosa var. ‘Gracie’ 19 (%) China Gwangdong White-yellow, yellow pollen Green Stiff-haired (much)
A.deliciosa var. ‘Hayward 20 (%) Korea Jeju White-yellow, yellow pollen Green Stiff-haired (much)
A.deliciosa | 21 (%) China Gwangdong White-yellow, yellow pollen - Stiff-haired (much)
A.deliciosa var. ‘Tomuri' 22 (3) Korea Jeju White-yellow, yellow pollen - Stiff-haired (much)

HF o 2 353
1x TBE &=

PCR ZZ-g& AA3l9tt. PCR A&
24 (100mM Tris-borate; 2mM EDTA, pH

8.002 A}-&-3l] 1.2% agarose gel Aol A 100VE 40
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AN IG5 F R4
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2003).
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Fig. 1. DNA profiles obtained from 22 Actinidia spp. using KT primers.
Each number on the top represents the same one assigned for 22 taxa in Table 1. A: KT 4F, B: KT 4R, C: KT 6F, D: KT

12F.

M : DNA size marker(GeneRuler™ 100bp DNA Ladder Plus).

A= AL FABA EXFAAE

Solul= FA-g §1& primer 7] 22 98t iy
genome-specific repeat sequence(A. deliciosa var.
deliciosa)E ©]-83l 19~20 base length® primerS
A A3 F Kiwifruit S-FA A9 o] & 7l5A S HE
o}‘ﬂl‘/} 7% 2271 % 3 PCR 23 A5t &4
< YJelJ & primer2A4] KT4F G- 770 2] primerof} A

GEAdel dAHRor, o] e GiC FFL
50~60%2 Vel Q1 TH(Fig. 1, Table 2). o] 5 77§ 9]
primero)] €3] FZH 27t HHC% shte] ¥A s
Hol 71228 A A3 &
Zh g ot L th(Table 3). L 23, F7F vlm oA A
arguta®} A. eriantha?} 7V A7 A Ao = e
Y31, A. chinensis®} A. deliciosa7} 7} £ &A 7}
VA veht e, A arguta®}t A. melanandra %3¢
F BA v A e

X Distance matrixZ

Table 2. List of arbitrary primers selected for RAPD analysis of Actinidia spp.

Primer Sequence(5’ —3') GC contents (%)
KT 4F TGA-TAG-CCC-TTT-CAT-CCG-AG 50
KT 4R CTC-GGA-TGA-AAG-GGC-TAT-CA 50
KT 6F GTC-TCC-TCC-GAT-CGA-GTA-CG 60
KT 7F TAC-TGA-CGG-TTC-CGA-AAC-GG 55
KT 7R CCG-ATT-CGG-AAC-CGT-CAG-TA 55
KT 10F GTT-CTG-ATC-CTG-TAC-GGC-AG 55
KT 12F CAC-GAC-AAA-GTT-ACT-CGG 50
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Fig. 2. Phenogram of 22 Actinidia spp. generated by UPGMA cluster analysis of distance matrix values given in Table

3.

Table 3. Distance matrix of Actinidia spp. by RAPD analysis using universal primers
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Fig. 3. Detection of species-specific marker using universal primers in the genus Actinidia.
A: KT 6F, B: KT 12F. Arrows indicate species-specific bands produced by universal primers.
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Fig. 4. Inheritance analysis using universal primers in parents and F1 hybrids.
AM : A. melanandra (Female plant); AC: A. chinensis (Male plant).
M : DNA size marker(GeneRuler™ 100bp DNA Ladder Plus).
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