ek (Korean J. Medicinal Crop Sci.) 8(2) : 102 - 108 (2000)

FHS ST AXITHES| HEhH 54 U FATA| L4

Morphological characteristics and RAPD analysis of Epimedium spp.

Jung Dae Lim', Eun Soo Seong', Kwang Joon Chof’, Seung Kyung Kim®
Il Min Chung3, Kweon Heo', and Chang Yeon Yu'*

ABSTRACT ! Morphological characteristics of nine Epimedium spp was analyzed on the basis of six
morphological characters. To analyse the ‘genetic relationship among Epimedium spp., polymerase chain
reaction (PCR) was performed with total genomic DNA of 17 Epimedium spp. by using random 8 primers.
The genetic diversity and genetic distance among nine Korean collections, seven Japanese and one China
collection were used to generate a dendrogram showing phylogenic relationship. Seventeen Epimedium
spp were classified into two groups of group [and II, since they were divided into two major groups at
the similarity coefficients value of 0. 65. In addition, one of the two group, group [ was divided into three
sub-groups including Epimedium koreanum, Chul-won collections 1, 2, and 3, Yanggu, Hongchon,
Hwachun, Chunchon, China, Maehwa (Japanese), E. diphyllum and E. violaceum (Japanese), while
group II included Chulwon collection 4 and 5 and Japanese collection. The samples collected at' Chulwon
district showed close similarity with Japanese collection. Similarity indexes between collection and genetic
relationship were related at the levels ranging from 0.6 to 0. 9

Key words : Epimedium spp. , RAPD, Genetic similarity
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S BEA7} ZAER ok ARE 24 D B3R A
2 4 AR T2 B R daM FJ B2
SRoA Badof & 3| A 82 A HH 74 oj2
Ao @A R, 199). AR FHz| g dF8E
S A4S EAE T AAVE & %4,
1995), A A FelAe] AR A4 2 873 B4
Z AL (Park et al., 1997; Park etal., 1998) 5°] 9l&
o A5 YeFgEe] 7 (Shinetal, 1996) % R 7}
A Aui7iE F o$ vlEFE Aol AP nirh
B2 dolrl g A s BFE fA8A
HE EXE U FAFNS AFe = SPHJT
(Yoo et al., 1997). A& {§AA X4 PCR
(Polymerase Chain Reaction) & ©]-&3% RAPD
(Randomly Amplified Polymorphic DNA) #4]o] &
o] AbEHI 3lon AL FrIN D g P
glol DNASY g8 d4S& ZAIE ¢ JonH
(McGarvey & Karper 1991) Q9& o=z A|x3
random-primer& ©] 4% DNA th3dd4}e] EA &
T FHAH markerE £ BT 5 UL B o
2t (Williams et al 1990) fRA2F A =24 (Mukai et
al., 1995), &9 ¥&F< /d &4 (Karihaloo et al.,
1995; Cho et al., 1994; Badenes etal., 1995) 2 &
SRS FH FHEE 24 (Hombergen &
Bchmann 1995) 92 62 9] 82l 5 42 A&
Hojzm gk wEtA B d3E AR TE 2] 3
B E4& 8 51 24} vastn 20 3
T T L LEF Aol9 fARAE Wiz
;A FEAUAER LS DT 7| ZABE G
&3tazl AA =

Az 2

& dFNA AEEHAAR A TEE ARE F
Well A ste AR FEE (FH, 47, 34, &
A YA M #HF FREN LSRN A
oM FoF &g wiEl ‘FRER T 59 o
B35 $3%, E diphyllum, E. violaceum(¥

) £ 31739 4ATHEE ALgetach
1. HENE SH=mAL

2ud 54 2N E AGHo2 23, F7

Ay

2 Ao Pl AH o2 RE AP R BE AR
dom E diphyllum, E. grandiflorum, E.
macranthum, E. sagittatum, E. sempervirens &
3 Wasth FeAd PSS 248 A3
of 7N gL AAANN L@ F29 AA
10712 22 248t B 7S FeAom 6 3
A FES AP o8 AWEA F AAE
v 73 T3l o] &3ttt Befo] fHH FAdo] of
d A dgE Bo] T=/MHA AL B/
ZFo 5EAE FHE] 4 AR AR A g2
Z o) vt} st 2 (Martin et al., 1991, Sneath &
Sokal, 1973) FFolut B T&7] T4 Fd L&
AAsA o 8, dA, AEE), 34, 713,
FARY 5& ZAEA T

T

2. Genomic DNA &2|

AAFE 2 B EL] FATAE 4387 4
& RAPD EAolAM DNASl #%& CTABcetyl-
trimethyl ammonium bromide) ¥ & A} &3+
o, Ztzhel B3 Fo) A& 2~3u) A FH g AAA
A7F B0l IRpAPEo] Y3 ZholA] CTAB £
do] Eolgle FHol YETh AR CTABEA
o] & Hol=F EEo] & £ 60TAA 1MLF
ot wj k& t}, Chloroform : isoamylalchol (49 : 1)
29& CTAB €93 §Y & Hol& F £50]
3 5000rpmell A 1583 AR E F3 33
t}, DNA &9 & E23ld A2 FHA &3
% isopropanolg& ¥1 EE°|Ft}. 10, 000rpm
15% ¢ A48 & oo, AAE RES r|n
nEt Y Foff dH,08 9o AHES U T
oA chloroforme ¥ 3 YA EES 4S9
Felste] Al A) FHol &7]31 100% ethanol#
2] 3 F4) 10,000 rpm, 1587 4l & £33
T 9qrid A7 HAEES AFZA7Y. dH.04
TE bufferE Yol AAEE o3 Foll RNased
A7t 37CAAA 1A wEFE F 0.8%
agarose gelFo| A DNA band€ &¢lstgich &
3t DNA®] 5 & YolB 7] $3te] Hitach U-2001
SpectrophotometerE Al&, A TFEA L 4 Al
HFE=7} 5ng/ w7t | = F B A g},

-

—_—

P

(s}
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3. DNA &%

Primer &4 & oligonucleotide primer (10-mer)
bioneer primer 407§ & 2+ 7z} AL-8-31 T}k, PCR 717]
+ TOUCHDOWN™ (HYBRID) & A}&3}% ovd
% Z¥ DNAE 1. 5% agarose gel AollA A79 %
gt 3 EtBr (ethidm bromide) 2 €38l UVE &
8] DNA band & #2135}

I
0

oA TA A

Primer screen 2t & A A8t I % band7} &
AEA G2 A4 A EAN HE BES A
IAIFA 2™ 8709 primerE A st FAAAE
EFASAT. 2 7o dge 2utEo g e
o SEZEUE 94T 1R, 35C 1E, 120282
453] W53 F 72T 58I wg-dte) PCRE
S RAPD ¥4 & st} 8719 primerE o] &3
o FZ4E bands® 7}AX 3 bionominal matrix
code(0,1) & ZA 81 dendrogramg& e =
NTSYS-PCol A UPGMA program$ o] £3}4
clustering analysis& =3 sl t}.

A7 U D3

1. YN SH=AL

HAFHZ(E koreanum) ¢l 918 eld B4
S AV EnR e FEY 493, 94, A, &

A 71%, FAEH TS Yae e X 15 2
o ARTHZ(E koreanum) o] HBAHL BT
38-39cm2 ol e, AL FTIFF E.
saggitatum® BH B HA 42cm2Hthe k7 3k
o\, A& A9 E grandiflorum RO WA U
Bygon e AEFQ E  sempervirens, E.
macranthum, E. diphyllum& 3 & 0] 10em2 2
F=2 ZA Ve oA Aol & Bt Aol
AQAME E macranthum®t E. diphyllumd| A&
%270l ¢F 4 cm2 ©] 32 E. koreanum} A H A
g7t o] AR Y E sempervirens®} 2
L A LdM e g3l 50 cm2 o] ez 713 Eol
TE FE7 §2 7 ztol7t ZA e dA e
23] 32g o2 2ge] 98¢ Aol vk, F
of W2} 23] 24 F, 38 35 Fol Ytk =l A
AR ZALNA & 23] 329 HolFo g Azt
(&9 15-179) A A 7F A E Aok
HA TR Z (B koreanum) 8} A& BF &
Aol 2& AN, Fofl wia) N, SN, 3
A, FAA Fol slem A (B, spur) & AFE
FAA A wEFd Aoz VJEYAT E
diphyllum A ©]21 & A 2@ A o} FErl &
wae e AATHE(E koreanum) & F34 4
A7t 43 d Rolgta o AdEolAn), F =
YdEH 7| FEAE LI ZI BE FolA 7]
@8 = £73 ¥ (anomocytic type) ol 29, &
2] 31 (abaxial) ©ll= 2F 2470 /mm2e] R 2™ T}hA|

Table 1. Morphological characteristics of Epimedium spp.

Leaf Leaf

Leaf

. A . Flower Stoma .

Accession area length  width Phyllotaxis Spur
(cw?) (cm) (cm) color type
E. diphyllum 4.7 2.8 1.9 bigeminate white Irregular X
E. grandiflorum 32.4 8.2 5.2 triternate red Irregular O
E. koreanum(C hun-chon) 38.0 9.8 5.8 triternate  white-yellow  Irregular O
E. koreanum(Yang-gu) 37.4 9.5 5.7 triternate  white-yellow  Irregular O
E. koreanum (Chul-won) 40.2 10.3 6.0 triternate  white-yellow  Irregular O
E. macranthum 9.1 4.8 3.2 triternate  light violet Irregular O
E. sagittatum 42.2 12.8 5.7 triternate white Irregular O
E. sempervirens 10.6 50.7 3.1 triternate white Irregular O
* O : Existing, X : No existing
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¥ 9] B4 (trichome) A7} 9 S we} REIHFH
3, 99 49 (adaxial) ol & 7]F0] SA3A E$k
g{adg .

E. koreanum®) & 9%7)9 E¥Ed 343
M2 gy 29 &8 A (spun) 7} gloeny £
de oy o ENFHE WIdte ¥
Holth. ¢#E& F2 i 5o o) P58 5
o] HE &3t AA3] Ao oA AX d
. T4 Fehe gk %oz FAY F9 (A
£ %3 len FA 3ol 271 Aol 5-6mm,

Fig. 1. Morphological characteristic of stoma in
Epimedium koreanum

A& 3mm A Eo|H A BEU 4-6748 F
A7 Eolith. Ed e 9E9 93 ¥ (exotestal
type) &2 9] F 19 9] Fo] @dslstd F ey
o] gith.

2. RAPD B4 0[23 RATAILAY

Y8, 2, v A4 de FAT
A% 17 A oA FZ % genomic DNAE 10719
A9z FAE oligonucleotide primer 40% 2
2 screening 3t 1 & bande] AQAAH} AHE
7} & primer® ALE A AAAM BF FF
o] dolyt primere SAAT (28 2) FZH
DNA ©HEL2 A F 2o e} WAl LA
U Az g e FAS By o 8709 primer
2 A EE 4 & £ e FNs e Ee
] o]3 monomorphic¥ HEE 25% 3 Z3t=
227k 2m Yo 6670 polymorphicd R o2
YEIRTh 1708 2FoA FZo] dojd 8749
primere G+C8 47} DNA £Zd) 4 & & S
B 31 (Fitsch et al., 1993) 8 o] G+Ce] 7t &+
50%©] /3ol 1t} (& 2). Primer N80013} Z& 7%
AN GA) FHFE Alo|d] Ak Aojr} el
A & ¥hA Y z] 770 2] primeroi A & 7 A el
ERE et ol B AAFExR A Y
FHAEL FABAE Wale d F83HA A&
o1d & gthz Ata F oAt}

Table 2. Nucleotide sequence and G+C contents of selected primers that generated polymorphism and
reproducible band profiles and number of detectable polymorphic bands

: , , + ntent No. of band Polymorphism

Primer No.  Sequence(5” to 3”) G C(S/f)t (No. of polymorphic band) yrr(x%r?
N-8001 CAGGCCCTTC 70 8 (4) 50. 0
N-8002 CAATCGCCGT 60 9 (6) 66.6
N-8003 AGGGGTCTTG 60 11 (6) 54.6
N-8004 TCGGCGATAG 60 12 (12) 100.0
N-8006 AGCCAGCGAA 60 13 (8 61.5
N-8010 CTGAGACGGA 60 6 (5 60
N-8012 TACAACGAGG 50 4 (13) 83.3
N-8014 TGGATTGGTC 50 7(6) 85.7
Total 10 88 (66)
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Fig. 2. Randomly amplified polymorphic DNAs band profile of the analyzed plants from the 17 isolates of

Epimedium spp.

M : Size marker, 1-3 : Epimedium koreanum (Chul-won 1, 2, 3), 4 : E. koreanum (Hwa-chun), 5 : Hong-
chun, 6 : E. koreanum (Yang-gu), 7 : E. diphyllum, 8 : E. violaceum (Japanese), 9 China collection, 10 : E.
koreanum (Chun-chon), 11 : mae-hwa (Japanese), 12 : lubulaau (Japanese), 13-14 : E. koreanum (Chul-
won 4, 5), 15 : hwang-hwa (Japanese), 16 : dokiwa (Japanese), 17 : mu-myung (Japanese).

3. FAMZ 24

8719 primer& Al&3te] A& 88/ M=EE &
2z} sl}re] B A (character) 2 Hol o] SA#A
g 4% 49 (a9 3) 2AE 2709 group, &

A4 dF FAF (L4, A L2FS 2 F3

£ 2 (Group 1) & FUEH F3F, 12| dF
YEZFE TP3E T (Group ) 22 UHA R
FUWZH F2F, J2la dR 4EFE T
2 (Group 1) & THA] 3719} subgroupS 2 o}
A LA (1, 2, 3A 38 FATFH=
9 A% AAEe 9dE g9 FUFH 2L ¢
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Groupl-a

Group1-b
“violaoeum (J)

d'lph vifum
Groupl-c

Group

Fig. 3. Phylogenetic tree of Epimedium spp. based on DNA polymorphism derived from amplification of

genomic DNAs using 8 decamer

1-3 : Epimedium koreanum (Chul-won 1, 2, 3),

4: E. koreanum (Hwa-chun), 5 : Hong-chun, 6: E.

koreanum (Yang-gu), 7 : E. diphyllum, 8 : E. violaceum (Japanese), 9 China collection, 10 : E. koreanum
(Chun-chon), 11 : mae-hwa (Japanese), 12 : lubulaau (Japanese), 13-14 : E. koreanum (Chul-won 4, 5),

15 : hwang-hwa (Japanese), 16 : dokiwa (Japanese),

(Group 1) Wi ol &3 R gt 2t BAH(FH

)9} 28 F(Group I -a) ol &3t Ao 2 Ve
WTh ol AR RE BYY FHFo| YR F
AFEHE A2 v $ 52 454 S Ho)
< W FEFolY e & X9 £ F3
FA4 A g Bole Aoz Yeiged 3@
AL FATFE2e 4 359 3= £1F9
icarrin¥+#F 2o 7} AA et B a9 A B3}
of HEAW SHAEY FiFe] FAHQU 2ol
7108 = Jtha F5 - 9loy o2 g fA
A FAA S AR 3t EFA R FFS v

@3te AT AP ofRof & Ao}, =7 3}

A, A, FFAGAM 7 FUHE A 7Y
2 2 Td £3l1 EA E violaceumS =
22 Fol| &35t o) 9) Zo] INFH YEF

57t 22 ol £37] = 3o g o] wolq) gl
AN dEAL A B G Aol FFAL B
AYez do] IYFE BN olFog FH
e HIx AT AfH o2 & groupe B
YrolAn AR (HFAE 1 0.6) BEAE §Zd
Ae FHolFd T g A4AQA E4 L 28
o] B o dEFEHAE FAH At 2o 2
ol dEF 9 olFoletr) BWTlE Epimedium

17 : mu-myung (Japanese).

spp. & FulRlelgtm A& stedof & Flojt. AA
1774 FAIZE 0.6~0.99 484 L B4 &
A delhyton z+zte] subgroup 0. 7552 Al
HxHo] glen & subgroupt ol A& 0.8~0.
99] A4S Yehidth 2 A7 2 FUWF
A ARF IS BEAY $£Y2 S Yo 3§
H7l W&o B} HEgd Tl RABAE
gotd ¢ 3lon AlgEHY o A 2HE D
7] 918t specific primerE A48 243 S99 8
2PN ST 2L EH AYUY EAYEFH H2
W o] ol of & Aot

5

AR FL*%(E koreanum) 2} §HA, €44, 4
A, 3k, A (BE, spur) 9 FALE B3 2UFH
9 F Atelg] 1A A A ¢ F AN
7138 e 28, FA 5] A 5o ZAMH
Ak, AR TEE FIAF 17 AAAN F2F
genomic DNAE A}£3t9 RAPDE ¢ & primerE
AL & A 8709 primer7t ALEYen o5
870 ] primer& G+C9] 7t &5 50% ]/l fith.
AAFEZ FHFY FATAE ¥R A =2
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Ax 2709 groupLE UFolg e 2 groupd)
FALEE 0.652 el o 48 £33
(B 4, 5) I dEZFE XT38 F(group 1) 2}
FUFH F3F, 2 R dBF S £@se
T (group 1) 22 UH X3 2WFH £3F, 1
22 Y} dEF S X3 F(group ) & THA
3709 subgroupL 2 YUHIHTE A 177 <
FAIEE 0.6~0.99 FEAE 2o A Yy
o Z+Zbe] subgroupe 0. 75824 E¥ 5o
o 22 subgroupl A= 0. 8-0.98 A EA
< Vehggic.
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