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Use of ISSR Marker for the Variant Identification in Cornus kousa Buerg.

Kyung Choi*, Hyuk Jin Kim', Young Han Kwon, Kwang Woo Park and Seung Hwan Oh
Korea National Arboretum, Pocheon 487-821, Korea
"Department of Life Science, Dacjeon University, Daejeon 300-716, Korea

Abstract - For the variant identification of Korean dogwood, Cornus kousa Buerg., we investigated useful genetic marker using the
ISSR primer. The overall amplicons was 58 in six primers and the mean number of amplicons per primer was 9.67. The UPGMA
dendrogram based on the genetic distance showed two major clusters composed of pink-bracted and white-bracted groups
respectively. And white-bracted group was divided to two groups, island and inland groups. This result showed that ISSR analysis
provides useful markers for the variant identification even in the seedling or young tree of Cornus kousa, especially pink-bracted in-

dividuals of Isl. Oenaro.
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™, H]-go] 27 531, RAPD el Bla)) B A RE 713 Q3 A
/o] F& o] Qltt. o123 HHEA D2 genome Wol] E2-351A)
EAEE7 | wiEol ISSR primer 52 o8] X|HoN FE7V 5310 A=
UE THHE AlelolM oglg SEANEEC) TAdS VehA ik
(Godwin et al,, 1997; Wolfe and Liston, 1998; Yang et al, 2006).
o237 0 = ISSRE-A2 AetF-210) B4, FaR Sol d
2] o] 12 2Iek(Huang and Sun, 2000; Liu and Wendel, 2001).
EE A ¥ EF, S5 5 AEEE TR, A3 g EE
7R Ll gt {14 wolE ZARY] Y3 AFIME ISSR
marker7} AREE| 11 QltH(Kantety et al, 1995; Kim ef af, 2001;
Nagaraju et al., 2002; Lee et al., 2003; Xiao ef al,, 2004).
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Sk

Mz I A
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U259l Fged AR S SARRS A”egch
(Table 1).

DNA F& ¥ ISSR #-4
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)% 747t H £5 ki 5, G-Spin ™ kit (Intron) & 01310
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1X10~"% EtBr& 2¥4alo] UV illuminator’dolX] marker£he] 8t
71 H =5 8] W3l spot—test B AABIY] 15 =5 ARXYsle] PCRy}
5ol A3
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BT PCR 2238 94Coll 142, 45Colk 28, 72Tl 28835
3] 9HES B 72T TRESHH #RIAF . Primer screeningS
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4] 1D-PCR program(Kodak Software, 2002) & ¢85} band ]
et AX 9 EART Y 1E FRIsk o1 Bsisit A
2] B 2E 3 marker 3= 1 kb plus DNA ladder (Invitrogen) & A}
B3Ik

A

9 gel ARlof| YERE Zrband & 31e) BAZ g8l F
of Wz} 2}7] 13 002 BAI5k, AA /IAE (29w7$, OTU)
of digt AzdAES et FFHEAHS PAUP'4.0(version
4,08b; Swofford, 2003) programs ©)&3}¢, UPGMA (B|7EE4k
<, Unweighted pair group method with arithmetic mean) B
o] 2J% Dendrograme 2MJ8kaL 2 OTURHS 33 FAMIS HE

33Tk

Table 1. Materials and collection data of Cornus kousa Buerg. which were used in ISSR analysis

Symbol Localities Specimen

OP1 Isl.Oenaro, Goheung—gun, Jeollanam—-do Park, K.W. 040561

OP2 Isl.Oenaro, Goheung—gun, Jeollanam-do Park, K.W. 040562

OP3 Ist.Oenaro, Goheung—gun, Jeollanam-do Park, K.W. 040566

oW1 Isl.Oenaro, Goheung—gun, Jeollanam-do Park, K.W. 040565

Oow2 Isl.Oenaro, Goheung-gun, Jeollanam—-do Park, K.W. 040563

OW3 Isl.Oenaro, Goheung-gun, Jeollanam-do Park, K.W. 040568

Halla Mt.Halla, Seogwipo—shi, Jeju—do J.H.Kim et al. 2000
Dolsan Isl. Dolsan, Yeosu-shi, Jeollanam—do J.HKim, Yeosu 5-30615-040

Jiri Mt.Chiri, Sancheong—gun, Gyeongsangnam-do J.HKim et al 2002-4317
Deogyu Mt.Deogyu, Muju-gun, Jeollabuk—do H.J.Kim s.n. Jun.26.2005
Minju Mt.Minjuji, Yeongdong—gun, Chungcheongbuk—-do T.S.Kim et al. s.n. May 22, 2000

GW1 National Arboretum, Pocheon—shi, Gyeonggi—do H.J.Kim s.n. Jun.24.2005

GW2 National Arboretumn, Pocheon—shi, Gyeonggi—do H.J Kim s.n. Jun.24.2005
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B A8 AL2¥ ISSR primers & 5070901, 7 % primer
screening-= &3f A 137041014 vl8Ad8- LR = 1kgo] Yoy
Pprimers=UBC #8009, #826, #827, #840, #846, #850 %
6719 cHFig. 1).

0 11 12 13 M

Fig. 1. An example of ISSR profiles of Cornus kousa.
ISSR PCR was performed with UBC primer #827. M:
marker (1 kb plus ladder), 1: OP1, 2: OP2, 3: OP3, 4:
OW1, 50 OW2, 6: OW3, 7: Halla, 8: Dolsan, 9: Jiri,
10:Deogyu, 11: Minju, 12: GW1, 13: GW2.

AR o AN Adkg 918 ISSR marker 018

AP E 1370 ZHA1] Thgt 670 primere] 23 ISSR #4123} &
587118 Z=ZAME-E BR1E 4= QA primer W Bt 9.67712] v}
A FEAE-S A8 ITHTable 2). 015 20.6%°) 8= 1271
o) Mi== A Ao TEA 0= VERIL) 67] ISSR primerell A
AL Z 58719 FEAIE-S EthF Nei (1972) &) 534 Aol o3t
HIRAFEA G HS 731910 Table 3). 34 5 7Bx]3= Abg
MRS 0.0199011 0.076 2] 7784 el dS vebilon, 23 &
2 71R)= AR RAI S-S 0.024014 0.029% 34 7RIS RTE=
T34 teldo) wWetrt

ISSR ¥4 E 7)1 %% UPGMARPH0) 93+ H382-8 4305
AR AR AAIS-L A IR RS ACHFig. 2). 7R
olwA] U Lol AHE AHEOP1~3)0] HA FHEACT
(cluster ). 27} 8201 AulzlQ] Al PRS- 3o cluster & F-
D T, A GREAR AR AEE SR ouEE, A A1
oA A AASe] Zo) A T cluster 11, SHUEA2] 1]
il G8AE DAL Sl RS AiREe] 2ol Fr=EIc
(cluster 1ID).

Table 2. The list of 6 ISSR primers and the result for Cornus kousa

Fime Seance 6= T T T
UBC809 AGA GAG AGA GAG AGA GG 6 6 200-1000
UBC826 ACA CAC ACACACACACC 15 12 200-1500
UBC827 ACA CAC ACA CAC ACACG 9 7 200-1500
UBC840 GAG AGA GAG AGA GAG AYT 9 7 200-1500
UBC846 CAC ACA CAC ACA CAC ART 11 9 200-1500
UBC850 GTG TGT GTG TGT GTG TYC 8 5 200-1500

Total 58 46
Mean/primer 9.67

* Primers of ISSR markers were synthesised by Biotechnology Laboratory of British Columbia University (Vancouver, British Columbia,

Canada).

Table 3. Genetic dissimilarity matrix calculated by Nei(1979)'s genetic distance based on ISSR analysis of Cornus kousa

0OP1 OP2 OoP3 oW1l Oow2 OW3 Halla Dolsan Jiri Deogyu  Minju GW1 GW2

OP1 -

0oP2  0.02997 -

OP3  0.02745 0.02409 -

OW1 0.05634 0.03969 0.05634 -

OWz  0.07278 0.05449 0.08029 0.03181 -

OW3  0.05634 0.04579 0.05634 0.0191 0.02134 -

Halla 0.06561 0.05449 0.06561 0.043  0.02871 0.03181 -

Dolsan 0.05275 0.03731 0.05275 0.03839 0.02504 0.02791 0.03004 -

Jiri 0.06341 0.05275 0.07747 0.05331 0.03839 0.05331 0.04958 0.03423 -

Deogyu 0.06253 0.05743 0.06253 0.07324 0.06048 0.06539 0.07581 0.06079 0.05834 -

Minju 0.07324 0.06797 0.09015 0.06797 0.05634 0.07546 0.06322 0.05681 0.04814 0.03731 -

GW1 0.06048 0.05584 0.08406 0.05634 0.03969 0.04341 0.05873 0.04663 0.03278 0.04723 0.04389 -

GW2  0.05873 0.06109 0.08029 0.06136 0.05112 0.04889 0.03953 0.04603 0.03839 0.04645 0.03142 0.02812 -
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Fig. 2. A UPGMA dendrogram based on Nei's (1972) genetic distance. Black bar: band present, white bar: band
absent.
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