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Distribution and Genetic diversity of Korean monotype
Abeliophyllum distichum Nakai (Oleaceae)

KIM, Dong Kap and Joo Hwan KIM

Division of Life Science, Daejeon University, Daejeon 300-716, Koreaa

ABSTRACT

Abeliophyllum distichum Nakai (Oleaceae) is a monotype of Korea and is distinguished from related
genus Forsythia Vah! by the morphological characters such as fruit shape, flower color and etc, Even
though several intraspecific taxa were reported according to the color of flowers and shape of fuits, there
have been many controversals on the taxonomic identity and status of rank on those taxa, In the present
study, we performed the RAPD analysis to delimit the infraspecific taxa of Abeliophyllum distichum and to
investigate the genetic polymorphism and relationships among 12 populations, 212 scorable RAPD
markers with 70 common markers were found from the PCR reactions with 16 random oligo primers and
were analyzed by Nef s genetic distance. From 0,108 to 0.321 of genetic variations were showed among
the taxa, Some regional groups instead of same taxta were clustered from the phenogram of UPGMA
analysis. Also, we could not find distinct lineage among intraspecific taxa, The result from RAPD analysis
supported that the infraspecific taxa of Abeliophyllum distichum might be the individual variations and
" treated as the same taxa, RAPD analysis was very useful to confirm the high gene pool with diverse
genetic polymorphism among Abeliophyllum distichum populations,
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EFF 3K Oleaceae)?] vV (Abeliophyllum)& FUF(A. distichum Nakai) 2.2 T3¢ &=
EAAE&o 2 FRAEE AT 2YH £42 d9A AP EE(Nakai 8147-50, TS 7|ELE
Nakai(1919)9] &} Z1AH R, o}F vjdvFoe 34 E3 £54 £ 24 WolAEo] EAlsi &
Mol &Y JJEZ 0 2 QNI TAE BE 0| M I(A, distichum for, lilacinum Nakai) olgkar 1A &
u} Qch E=3E, Lee(1976) mlAvHTe] 2Ql3) £l gle] A e)d] wie} FErPIVT(A, distichum for.,
viridicalycinum T. Lee)$} 3oFa) AV (A, distichum for, eburneum T, Lee)E 7)A13FGIAL, AJ7he] A ek
7b 5 me BFoIw gt 49 ojudd go] A A& F2HAUR(A. distichum var,
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obtusicarpum T. Lee)BFiL 2 E§ v} lc}. 2}, vl AusE 23 Eizlele] A3} duje] Fe) 5 A2
71%e] Fdo] AR ¢} FUAGIAE Y] A&7<] WolE vehla gloH, AR ol FLAA
X 22} ol pdo] HAEY)E Tt 0|9 Zo] mNURESL 2l o] A, drlle] Y Fo o5
e FUYRFTEC] Huse] gou, AARE 4718 AP R 714 tste] FAFe
2 =ognl glow, FREd tEihe FURFTES /A ol2 X2dhe S(Paik, 1994; Lee, 1996)
AR B5E7re] B o] uj$ gl Ao 2 geEiA Yotk A7A L] ¥ sk vjAl
U AR 1917 F i@} Nakaid] o138 2 AT 298 2R3 HQGE A143)0A Jz2
WA o)F), 19554 S8 A AAE $Y gl okl A2¢] AAA7) EAH ] FE7)EE A
14732 AR b} Qo 2 0%, S8 JAkE AW SR A GE A2213)9 Add Fa2HY
FHE A20%), 35 GEF 955 WA @DEE A3643), AR PkE @AW FYH G0zt
gEF o 2A vlAYRE $Eue 28 $40 2 ME U 202 I £¥7) 443 BEz 1
U, B £0) 71ERE AFAAY 55 37 AR E A3 g3 Ho, 19603 AL/ EGEA A=
H} gict,

HZ ATEF QoA SIEFELY £37 FIBARA 4 g 877 S g, £-37
of #g A= N H Y 7128 A5F AT BARE Bt a, B 434 A4 712
T A8 ATAA % AL WHFAYTHDoyle eral., 1992). DNA fingerprinting & o]-8-3}¢]
ga1e] th B 3 (polymorphism)y& 2 £ 24 488 (genotype)e] 713 2jo]& A= 97
7HA] ¥ Eo] s o] AR Y=H|(Weising et al,, 1995), 1% F AEAER T8 A 714 Bo)
AHE-EE g E4Q] A o] Random amplified polymorphic DNA(RAPD; Williams et al,, 1990)¢]t}. RAPD ¥
4L 7V} 10-mer primerE 7}A) 3L 1] 2] DNAZEE polymerase chain reaction(PCR)S 0]-8-5}o] B2
¥ EAH-AE2E EA] 1A molecular genetic marker)& £4A) AN 4= Q= FH& 7HA Yok

e & QFAE wduEe SURFTES) BEAYT FY AR BEE FAda, A 9Y
g de 2 RAPDE Y] 93 B O e Bkl o8 728 vl 25319
AE FESH, Fate] F33 WolE =93l £33

Mz & TE

1. M=

£ g7 2002d 4958 2003 397HA] A=) vl Qv AR E oo 2 @R HERALE $98)
o] ZAA| qule] wl Akt BEFHsl B3he AL, RAPDY] ARA 2= AR 0N Fg A e
127EE o]-831533L(Table 1), £ A7l AHL-E A 89 SATEL tlAdista Ag=ey AZREY
(TUT)]) A3}, '

2, dy
1) DNA extraction
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DNA $&& 93t AAE g qRALE Yo FARPEEA BL= 5o, DNAFES
CTAB method(Doyle and Doyle, 1987) tha ¥ % 3 oleje] WPH O 2 ATt oF 1.0g8] £4=23&
0.5% 2- B-mercaptoethanolo] H7}& 15m 9] extraction buffer(2% CTAB; 100mM Tris, pH 8.0; 50mM
EDTA, pH 8.0; 500mM NaCl)¢l] ¥-& 3 65C 9|4 2087} incubationd}H,

Table 1. Materials and collection data of Abeliophyllum which were used in RAPDs analysis.

*: Chungcheongbuk-do
* Bold: Natural monument

ZZAY phenol 315HE, B 59 B8 A A3)7] $1314, extraction bufferd]] 29% PVP40& #7131

¢ Chungcheongbuk-do

": trasplanted form Geoesan

Taxa Localities, Voucher No, Date Abbreviation,
Abeliophyllum distichum *Cheongrim, Buan Apr. 4, 2000 AD1
Nakai (F]517) D.K. Kim 0045
“Naibyeonsan, Buan Apr. 4. 2000 AD2
D.K. Kim 0047
*Maecheon, Yeongdong Apr, 5. 2000 AD3
D.K. Kim 0027
“Yongjeong, Jincheon Apr. 6, 2000 AD4
D.K. Kim 0057, 0058 ADS
*Songdeok, Goesan Apr. 6, 2000 AD6
D.K. Kim 0002
‘Chujeom, Goesan Apr, 6, 2000 AD7
D.K. Kim 0011
Abeliophyllum distichum !Cheongrim, Buan Apr, 4. 2000 AL1
for, lilacinum Nakai D.K. Kim 0043
(E-gn) ) “Yongjeong, Jincheon Apr, 4, 2000 AL2
D K. Kim 0073, 0074 AL3
*Songdeok, Goesan Apr, 6, 2000 Al4
D.K. Kim 0009 -
Abeliophyllum distichum 'Gwangreung Apr. 9, 2000 ADE
- for, ebumeumT, Lee D.K. Kim 0120
gora]d)
* % Jeollabuk-do * Chungcheongbuk-do “ Chungcheongbuk-do

t}. Incubation¥ SEVAC-E%(chloroform:Isoamyl alchol=24:1) 7.5 mlE #7}3}4d, 4,200rpmo]| A 3087
Agste] F54 Haha of 13]¢) 2/30] Hi %] isopropancld F7IE F, 20T SllA] 12412k o)
HASAT7} 8,000g2 5082t F4E-2]5te] DNAE £E)3tich £2¥ DNA pellet 70% ethanol2 A
A3 % TE buffer(1M Tiis, 0.5M EDTA, pH 8,0)¢] -8-33}$13L, Geneclean kit(Bio 101 Inc., CA, USA)E ¢]
£3}e] DNAS £5A4A315c) AA1E DNAT 0.7% Agarose gel2 A7]9%3 ¥ 1% EBrE G443ty
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UV illuminatorA}ollA] 71 558 &<15}e] PCREFS-o} ARL3}$T]

2) RAPD

223 DNAZHRE] RAPDAH Y] ZZHh2-2 Perkin- Elmer 9600 thermal cyclerdl]A] 473 5|1t} PCRyH
82 A 254 Bu] 2 3§35}, 10-50ng DNA, 1.5 unit Taq DNA Polymerase(Bioneer), 10mM Tris-HCl, pH
8.3, 50mM KCl, 1,5mM MgCl2, 0,001% gelatin, 0,5 M primer & 200 M2] 2+ dATP, dCTP, dGTP, dTTP 5
o] ¥3}5]0] 91t} RAPD PCRY| A5 PrimerE NAPS(University of British Columbia)e] 4] )28l No,
1-100¢] 10-mer oligo primerE ¢]8-8t.0 ™, Th&-¢] PCRyHE-o) ARS-H ST @ 94oCelA] 282t pre-
denaturation, @ 940CO)A] 187}, 440Col|A} 287k, 720Co|A] 28-2 2 FAE amplifying cycled 353] ¥t
B @ ulR|uho & 720Co)4] 78-5<¢t extension & & T 3544 2] PCR¥-AS /A DNA productE THe
o] ik o) Z2e] primerdl] T3 A71¢] PCR HAL B8 screening S AAEH], AHE primerd £
33] o|A}e] WHEAF S F33te] Ao T3 E AThE 583 primer® BRI THTable 3). PCRE T
6] E+49E DNA producti= 1X104% ETBro] 3 1,3% Agarose gel 2 A7) 9%8}¢] UV-illuminator’d
oA bandE B3} &, 1D Image analysis software(Kodak, 2001, ver, 3.5)Z ©]-8-3}¢] &3t band?] 4
& 2Rk

3) AREY

A71%9%& 53] A7) ¥ DNA fragment®) Z} bandE 3l}e] FA 2 FF3s}e] 054 12 Zh& Fo] A
OTU] T3t 23 B 25501, Nei(1972)¢) genetic distance2M FAVER|4: A28 E(Table )&
&G =2E 38 AR S ASP L NISYS-pce] SAHN clustering programe 0]-8-3},
UPGMAH 4] 21§ phenogram(Fig, 8)& &AJ8te] 2F OTUZHS] -3 A& HESIGT.

=RTE g

1. AMURIZE 3 MSEE

£ 2AA A 8348 v3UT AR E S35 SX] o, deEfgEd 2Age g F7AYe 2 &
AHAUTKTable 2). o|¢d= HZd| 7712 B AAbde] H3A Ho5 SHRE SHAA Y= 7]
AV AR Yl Aoz gezlon, B8 $ARE S5 71 E gdld= vy AA7 £
3= AL 2 B ILH oA §lthFigure 1)

AR G vy APA S B AR AA181E, Fjite] AR E D2 AR A B
¥ FEFFE B Eaghl JIeKe|FE, 1976). =3 HEE T e vivE SA e
AR GA) Bol W) 4 EFOIAT FRFFE Wokth ojd Ao g FHRE AP £389
FoT MRS APAE FEFFO) B2 ARG 2 IS

BT AR 8] AS8AE LS D& F IR FHR, mEF) AAHNAY fie UEE A9 IF
Fol st XS AQo 2 TR, wEZ] AAE FHRE F4) 98, 3789} 1)
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Table 2. Several Natural habitates of Abeliophylium distichum

Natural

Monument Localities Area

No,

147 Songdeokri, Jangyeon-myeon, 9917t
Goesan-gun, Chungcheongbuk-do

220 Chujeom-i, Jangyeon-myeon, 7,798
Goesan-gun, Chungcheongbuk-do

221 Yuljiri Chilseong-myeon, 14,400m’
Goesan-gun, Chungcheongbuk-do

370 VJunggye-n‘, Byeonsan-myeon, 2,330t
Buan-gun, Jeollabuk-do

370 Cheongrim, Sangseo-myeon, 364
Buan-gun, Jeollabuk-do

364 Maecheon-i, Yeongdong-ub, 20,000 g A
Yeongdong-gun, ' S e om @
Chungcheongbuk-do :
Yongjeong-ti, Chopyeong-myeon, 6,500 Fig. 1. Distribution of Abefiophyllum
Jinchebn—gun, Chungcheongbuk-do distichum

2 9E 2HEE 9% i, e s Bole] A AR E A2 o P43ES VeRIthEg 2).
AR A$ v AgAet st Ak B AAg TET Wlge] $&9E T Aed]
= 5820 o3 dzBEZy) YUY, 2 5o WAAER A8 A} v B Rlos
Q1= gieh. ol mMAUE AAL APH ez FelEe] Qn, Ee thEEe] ARTES o] 1000 74 T
02 FANE 2FRIW AL AAF 0 £33 25T 2a G o Jde) »5g
(Chatlesworth et al,, 1995) $- The] Zhzd] &8 G-AAbe] 24, 283 §A¥sl) gt A9 7
2% % Hhe] 2de] 7158 Aoz et wehd 4] AQ7YER AR BEHT Qe 2
AR A= TRET A8 AAt A&A eyt s, =8 AA7IEAA HAHYA
A 2o] B o)zl vl AV AR, B3] AR Foke] s AE m AU 424 TRy nEold
= z2mo) ] AR o gk ns e} A Aot ' '
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et @
Fig. 2. Several natural habitates of Abeliophyllum distichum

@ Songdeokri, Chungcheongbuk-do @ Chujeom-1i, Chungcheongbuk-do
® Maecheon-1i, Chungcheongbuk-do @ Cheongrim, Jeollabuk-do

2. EXRUEE o

E g ) A% Random primers 3 1007]0)$1.0. 8, Z1% primer screenning- AAISte] 77 A
o ¥h&-0] Lo primers 3074 it ¥ A olA ¥h&-o] dofid 30709] primere ThE-2 G+C content7}
S E3ko v, 35 339 RS Fote] APAe] FEE primer 167]E st E4E& AABHA
THTable 3). Q@4 AHE-E random primerdl] 4] & G+C contentE 2+ A& UukE 0 2 primer?] 47]
T/3°] DNAS] SFZold] At FFE WA H(William et al., 1990), random primers]] §]4] G+C
content/} £EFE DNA T2 v 2 doldrhe 78} Ao AT Fritsch et al., 1993). PCRAR &
53 55-¢ DNA FHE-L 300-2000bp Ato]¢] F7He A FFE ST, RAPD markers] & 2 primern}ch
3140 2 TFsiA Jere, SURFTRt Brie A SRR AZ0E el FEE i
(Fig. 2-6). 1670¢] primerd]] ¢]§F RAPDEX AT} & 212719 HAF BAMI=E 301 F YL, o}
33%9¢] Bah= 707]9] Wi=E A BHTA F5F 02 #aEYth ZZ 9 DNA bande] E4)4-5-9 u}
2t F4E 71ZARY B EUE Neis(1972)8] £33 AATFE o]83t] HFAIRCIAIR) AT E
(Table 4)-& =&3}91L, o] & 7]% 2 UPGMA phenogram2- Z-4J3151tHFig. 7).
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Table 3. The list of 16 primer used of the RAPDs analyses.

Primer No, Sequence(5—3") Primer No. Sequence(5'-3")
4 CCT GGG CTG G 44 TTACCCCGGC
6 CCT GGG CCT A 72 GAG CACGGG A
20 TCCGGGTITG 73 GGG CACGCA A
39 TTAACC GGG C 77 GAG CACCAG G
40 TTACCT GGG C 78 GAG CACTAG C
41 TTAACC GGG G 81 GAG CACGGG G
42 TTA ACCGGG C 83 GGG CICGTG G
43 AAAACCGGG G 84 GGG CGCGAGT

Table 4. Genetic dissmilarity matrix caulated by Nei(1972)'s genetic coefficient based on  RAPDs analyses
for Abeliophylium.

AD1 AD2 AD3 AD4 AD5 AD6  AD7 ALl AL2 Al3 Al4 ADE
AD1 0
AD2 0.1483 0
AD3 02406 03016 0
AD4 0,2540 0,2138 02986 0
AD5 0.2038 0.1830 0.3205 0.1076 0
AD6  0.1588 0.1808 0.2761 0,1815 0,1601 0
AD7 0,1851 0,1816 0,2616 0.1732 0,1696 0.1257 0
ALl 0.0479 0.1834 0.2396 0.2479 0.2155 0.1778 0.2046 0
AL2  0.1872 0.1669 0.3155 0.1333 0.0319 0.1609 0.1705 0.2062 0
AL3  0,2249 0.1781 0.2796 0,1784 0.1661 0.1894 0,1987 0.2467 0.1669 0
Al4 0,2247 0.1858 0,3059 0,2139 0,2176 0,1801 0,1893 0.2194 0.2085 0.1858 0
ADE 0,3051 0.2911 0.3514 0.2248 0.2568 0.2359 0.2439 0,3045 0.2445 0,2503 0.2731 0
* Find the Abbresivation in Table 1,

RAPD 49| ]38 v HLRERThe] AR el ofahe, vahtwe] Ao AT HA1=
A% 0.108914 0.321(FF 0.2009] 438 AH]3& VIR, BEH1AS) A SBAAE AJolofs
0.167914 0.247(F 0.2319] Wk W o] hehigieh. =9 MR T} BER ATl
0.082914 0316) 1.8 LIERASIIL, Folel A v Ro} £E RIS AATEIE 0225014 0351
o MHAEA S e 0 ZHELAUR S0 B0 497 2854 A9 g Ao 2 AEr
RAPD #4278 7|22 UPGMATHS] §31848 & 9 % PR ) 50 9 AG
700 9T 47 BASAL A9 hepiA Qgkor), 8 YT YUBAAE B 487 4
AE FAL 5 1310 UPGMA phenograme] $}5, 33 21:47¢) ¥ AUpZ(AD4, ADS), $E5)4}
P(A12, AL3) AL 352 ol I AADE), 55 Fe] mAURALY P} shkel 407 A5
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Fig. 3. Electrophoretic photograph of RAPD with the primer No. 4

M : Molecular Maker Lane 1-7 : A, disticurn Nakai
Lane 8-11 : A, disticum for, lilacinum Nakai Lane 12 : A, disticum for, ebumneum T, Lee

42000 bp

41000 bp

4500 bp

Fig. 4. Electrophoretic photograph of RAPD with the primer No. 6

M : Molecular Maker Lane 1-7 : A, disticum Nakai
Lane 8-11 : A, disticum for, lilacinum Nakai Lane 12 : A, disticum for, ebumeum T, Lee

Fig. 5. Electrophoretic photograph of RAPD with the primer No. 39

M : Molecular Maker Lane 1-7 : A, disticum Nakai
Lane 8-11 : A, disticum for, lilacinum Nakai Lane 12: A disticum for, ebumeumT. Lee
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Fig- 6. Electrophoretic photograph of RAPD with the primer No. 42

M : Molecular Maker Lane 1-7 : A, disticum Nakai
Lane 8-11 : A, disticum for, lilacinum Nakai Lane 12 : A, disticum for, ebumneumT, Lee

Fig. 7. Electrophoretic phbtograph of RAPD with the primer No. 43

M : Molecular Maker Lane 1.7 : A, disticum Nakai
Lane 8-11 : A, disticum for, lilacinum Nakai Lane 12 : A, disticum for, ebumeumT, Lee

Ak T A2 708 o] 23 Fbe] AN FTHADG, AD7)TF} Arhet shke]

$RATE AT Fo, 28 45T WAUEAD3), AE kel n]AT(ADL), BEAAYRE He
(ALDF} FAA wiA e 2 47 5E Ao 2 UehithFg, 8).

B, RAPD 725} vV, B30 B Fojulale] FJEEE ezt ad 47 2a84
o] BEEA) ggto, ARH o2 e 477 T o] B} A7 Fel A sHE wlAUE
& 52 gene pookd $AIHL Sl AL AztEr), ojgzke adr— 823 Ze ARA oz ZAH 7t
A i e vAURe $3 g AEZA ol YA BA e BRG] YolA] ujs- Tl e
ol Atz drt, =S, ALY SYRFTEY e 2 JrZﬂ A2 YoM, Bt drile] Fe
3 Wolg ZAZ é?é% rﬂ% 2 E2 522X ulduUe BT o ixjg Hejol gAlo 2 wekEn,
o= u]ldb}-,-,} FUYEFTES A0 2 FFst] SRz 558 Paik(1994)2] 73 E AABIAL gle
o, 5 B RRTY 2 414 Aol whogs)ojol A = Azhgh, '

HZ7HA] RAPD 2J§H B-AubA e &) B-& BAR 0 2 ske BRE) AT radAE 95
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Fig. 8. A phenogram by UPGMA clustering method of Abeliophylium based on RAPD analysis
* Find the abbreviation in Table 1.
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2 E o)g3ste] BAsPT) BTl 0.108904] 0.3219) A7 wol7} #F= 3L, UPGMAY] -‘4%}

TREANE 53 TUEFTEOE BE A9 fTe] 34N, FHeRTNE
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