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Intraspecific Diversity of Korean Takydromus wolteri
(Reptilia: Squamata) Based on Randomly Amplified
Polymorphic DNA (RAPD) Analysis

Min-Ho Chang, Jae-Young Song and Kyu-Hoi Chung*

Department of Biology, Kyonggi University, Suwon 443-760, Korea

Abstract - The lacertid lizard Takydromus wolteri widely distributed in South Korea,
but intraspecific diversity of this species was not almost studied. T. wolteri repre-
sented by 8 specimens collected from 5 localities were analyzed by the Randomly
Amplified Polymorphic DNA (RAPD) method with 28 random decamer primers and the
phenogram constructed by using the Unweighted Pair Group Method with Arithmetic
Mean (UPGMA) method based on RAPD data. The populations of T. wolteri using in this
paper were collected from Gyeonggi-do, Chungcheongbuk-do, Jeju-do, Jeollanam-do
and Gyeongsangnam-do in South Korea. Among 68 different bands detected in RAPD
analysis, 59 bands (87%) showed polymorphism. The phenogram showed that the
populations of T. wolteri were grouped into two. These results suggest that T. wolteri

were supported intraspecific diversity.
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ZkZ¥8 =7} (Reptilia: Squamata)2] AFx]¥8 4= (Takydro-
mus)=> FetAlel Bl ofZe]7t x| el 72| djilie] &
A 8L, 204 1504 F-o] Fxa= Aoz edelx glom,
Fobrlel Al el o 1650] 23} 3l (Arnold 1997;
Lin et al. 2002; Ota et al. 2002).
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Wl (Eremias argus) 2 Ax]H# & (Genus Takydromus)2]
#2] (Takydromus auroralis), <724 (T. wolteri), o}
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Arnold 1997; Hikida 2002).

Ak 3}37e] Ak Strauchel] €J3 3%-E, Ste-
jneger= oA 1158 F7138le] 1458 B g} glow,
Shannon S 2J3] F714<gl Ba7} )it} (Stejneger
1907; Shannon 1956). 3F=2A Wl o] o3t o FoA =
Paik et al. (1979), Paik et al. (1990), Paik et al. (1992) 5
o la|A WelA, AEEA, 5191 A7) ol Fe] AT
Paik and Yang (1986), Paik and Yang (1989) Sl 2]sl
el F chekgel dak Q77) o%o] ok DAL
AZ W ol H)3F 7= Doi (1920, 1929), Walley (195843,
b, 1962), 7}3} £-(1975), M=} A)(1999) 2] 1 4] (2001)
ol &Jsle] o]Foxaz, =3t st} £(1998)2} Shim and
Lee (2003) 5ol 2J3te] AAEF-2] Exzol =z A7}
e shAE, o] MY AFEe] A
Hlsl w2 AAR e Z Fo ey v s 2 e
opf-2AkA ] 9152 felFe] gk (Walley 19584,
1962), gh=ak 246l A3t Sl Gk A7 79
%3 A oleh

PCR2] & w3 3Je]el Randomly Amplified Polymor-
phic DNA (RAPD): primerE o]8-3}ed DNA fingerp-
rintsE ey, A2 <ko] DNA (0.5~50.0 ng)=. 4=3)
o] 7Fs3tar, WM SHUMAE ARSSHA] 4 A e
9. WA RAPDE 5z, ZAMS] #52} sk o
g 2 Sl 2e]a QU= (Griffin and Griffin 1994;
Ryabinina et al. 1998).

web 2 ATE F @ AAZ Abele] 44 Aol <
T 2] o] 45 RAPD WP o] 43le] Tk Vo] 24
Aol Ao} ARk Aol 8l fARAE 2l sholeh

>

H2 % wy

1L A¥A=

2 A7 ALeE 2PANS 2 8704 (67 AHE A}
gakglend, A4 F 2E Ass Arlgekn et 47
Al (Kyonggi University, Ecological Lab.; KUEL) WelA]
95% ethanole]] ¥ 33}l (Table 1).

2. DNA %

AA g MANA DNAS A7) $)3te] mele] =2&
4&3 F, -70°C2 1A7H5<t WEAIT? F E-Tube
o] &7 %, 500 pL extraction buffer [150 mM NacCl, 10
mM Tris-HCI (pH 8.0), 10 mM EDTA, 1% sodium dode-

cyl sulfate] 2 23 homogenizerE o] &3l x2S 2

Table 1. Materials and collection data of Takydromus
which were used in this study

Species Locality Abbreviation

Sunghae-ri, Anjung-eup,
Pyongtaek-si, Gyeonggi—do GGl GG2

Hwayang-ri, Chungchun—-myeon,
Goesan—gun Chungcheongbuk-do CBL CB2

Bongsung-ri, Aeweol-eup, 91

T. wolteri  Bukjeju-si, Jeju-do

Nanjeon-ri, Samho-myeon, IN
Yeongam-gun, Jeollanam-do

Sunheul_—ri, :]ocheon—eup, 332
Jeju-si, Jeju-do

Naengjung-ri, Jiphyeon—-myeon, GN

Jinju-si, Gyeongsangnam-do

sjslgl o™, proteinase K2} phenol& ©]-£3le] DNAZS
#2]3}3i o} (Sambrook and Rusell 2001).

3. RAPD #4

Z7AMe] RAPDEAS 9|3} Polymerase Chain
Reaction (PCR)H& o]-4-3}9j o, Z+7te] =AL temp-
late DNA (50 ng pL™%) 1 pL, dNTP (2.5 mM) 1 uL, Tag
polymerase (5 Unit pL™') 1 pyL, PCR buffer 2.5
ML (GeneClone Co., Korea), U.B.C primer (100 pmole) 1
pLZ 3l om, 2742 17.5 uLA )8l &= volumes-
25 L2 3}9it). PCRS % 45cycle2 Algjslgion, 2+
cycle2 denaturation 94°C, 1¥; annealing 38°C, 2%,
polymerization 72°C, 1822 3}3, F7p4 o= initial
denaturationg 94°CellA] 3%, final extentiong 72°Cel|
A 5¥5F A,

1 A 24

S E3le] A7)E DNA fragment®] z} band
2 shiel P4z FFsted, band7} vhekd AL 1, ok
Bhid ke AL 0oz w5 ofF Fal 67
A4 OTU B3t Asd=e 443} 0w, Nei's (1972)
genetic distance 2] B]§Al= 2|4 FH-S AL
Phenogram-2 PAUP* 4.0b8 (Swofford 2002)2] Unwei-
ghted Pair Group Method with Arithmetic Mean (UPG-
MA)o 2 F-A 3ttt

Ao o 2@

2 A= &= 28719 U.B.C random decamer pr-
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Table 2. The list of random decamer primer used of the

RAPD
- Sequence G+C content

U.B.C primer (5’q ~ 3) %)
4 cctgggcetta 60
125 gcggttgagg 70
127 atctggcagc 60
129 gcggtatagt 50
133 ggaaacctct 50
135 aagatgcgag 50
141 atcctgttcg 50
142 atctgttcgg 50
150 gaaggctctg 70
174 aacgggcagc 70
175 ggtgctgat 50
181 atgacgacgg 60
190 agaatccgce 60
191 cgatggcttt 60
193 tgctggcettt 50
194 aggacgtgcc 70
198 gcaggactgc 70

imer (-4, —121, —125, —127, —129, —133, —134, —135,
—140, —141, —-142, —-143, —-144, -150, -161, —-172, —
174, -175, —181, —-183, —-186, —187, —190, —191 -193,
—194, -197, -198)F AR&3l5 o, 7 F F2olAde] 3l
= 1770€] primer (-4, —125, —127, —129, —133, —135,
-141, -142, -150, -174, —-175, —181, —190, —191 —
193, —194, —198)2 o|8-3}e] HAM 3}t (Table 2). 7 72
I % 6871¢] bandE #HF & QUL o] F oF 87%
¢l 597§2] polymorphisme] #el= ¢} (Table 3). Band
o §ol wet A4E )z AR WS =92 PAUPH
4.0b8 (Swofford 2002)-2 ©]&-3}e] Nei's (1972) genetic
distanceE ¢] &3 A= X5 HHE zA e 1,
UPGMA phenogram-2- 2HAJ 89l ot

A% primer®] G+C content:x= 50% (—129, —133,
—135, —141, —142, —175, —193)8] 7] 77}, 60% (-4,
~127, —181, —190, —191)8l o] 57}, 70% (—125,
150, —174, —194, —198)al 7 o] 571t}

RAPD EA oA &AW MA 7 A= RS
0.020¢]4] 0.139 (HF 0.075)°o.2 3}el¥glw, GG17
GG2%: 0.045, JJ13} JJ2%= 0.036, CB13} CB2+ 0.041
o2 eh} A7) Aelneh A% oA Hel7h 4
£ A& ok 4 AT} (Table 4).

UPGMA #Ael| mhe Al ellA] A + 7He] Gr-
oup, & GG1, GG2, CB1, CB2, JN ©] Group 12 o]|%9]
©m, JJ1, JJ2, GNo| Group 22 ©|23]t}(Fig. 1). ©|=

A A7) FAH< 2ol A2H Az} vl WA
g WAL e Aoz 34 "o Group 1o0|4, T4 5

Table 3. Distribution of RAPD depend on primer

. Number Number of
U.B.C primer of total bands polymorphic bands
4 4 4 (100)*
125 9 7(78)
127 3 3(100)
129 2 2(100)
133 4 3(75)
135 5 5(100)
141 6 6(100)
142 1 1(100)
150 7 4(57)
174 2 2(100)
175 3 2(67)
181 4 4(100)
190 4 4(100)
191 4 4(100)
193 5 3(60)
194 3 3(100)
198 2 2(100)
Total 68 59 (87)

* Percentage of polymorphic bands from total bands.

Table 4. Genetic dissmilarity matrix calculated by Nei's
(1972) genetic distance based on RAPD for T.
wolteri

GGl GG2 CB1 Ja JN  JJ2

cG1 -

CG2 0.045 -

CB1 0.068 0.058 —

JJ1 0.099 0.079 0.106 —

JN 0.096 0.079 0.043 0.074 -

JJ2 0.107 0.087 0.096 0.036 0.057 —

CB2 0.072 0.070 0.041 0.072 0.020 0.055 -

GN 0.139 0.094 0.131 0.085 0.066 0.070 0.064 -

x Find the abbreviation in Table 1.

CB2 GN

£ Ao Br)E A ARAR, FHE A
g

o
A7 = Ate] wvlE) Azid= Atz §HHoz uje
SAFEA Rt o3l §AA xlo]E Hol: AL
A2 5o o) Azl Azlz 2w 479
28w Aol xpeIAH o] ZAIS|A] F A Gl Ex
3= ZAA MY 6AA L o= uhaEA|uE 2HERE

Y

A= Yok Abolol =Agoke o} ¥
HA7} W] glelA, o5 delA BAHe]
o A 5F 4 e Ao FHHE, T2AT §
A B4E olF Aoz FHTT 2R Zo] A
ol $zshe TR
osa brevipoda and R. porosa porosa)®] 7-$+= Ak, 3}
b 5o A2 kel s Fol E3hE H:A o o]
d—(Matsui 1996).

Firlc'iﬁ

3% (R. nigromaculata, R. por-
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GGl

cB1 |Group 1

- JJ2 |Group 2

Fig. 1. A phenogram by UPGMA method of the popu-
lation of T. wolteri.

Group 2614, A= oF 2008 Aol AME Ao
2 od8x 9)om (Kazuo 1990), A|F=7} iz =z HE]
228 Ae o 1wk Ay 29k Aol A2 Bel
Hdokar By gluk(Park 1988). A G2 o] A4 E
7] A7MA 7719k W71E o8 A AXHEA AR
slple] M3l AlFwe} WEe) A2l delrt 4714
aodeh Al F2sk o] AAHRE Wx EAWe] A
G870 AFe) AFE Ao olgaledon, ol F 7]
7l sjpme] FolAWHA AlF=E AHHozm At
Hel AlF= ARty 59348 2 e Al =
A w717 2rA A2l Azl gleld B v g3l
o]F¢] 7Fedll e Aoz FAHG o9} 72 g W
Thos Aed BESGEEAY Aol 424

&l .\N

P

T47b olRolde Aow s olsh wsy ¥
oFAFS A|Fx=2% (Hynobius quelpaertensis) o] Xﬂ—zr
113 R 9 A AN Sl st 9

N
e

=3 AlFE A AddE Ao s ‘%Hbﬁl °|=
AR 7|7gete] el 23t A2y Azlz FA

53], A= A9 §A4 He]AdL Nei's (1972)
genetic distance£} phenogram2- 3|4 & A9 ==t
£ 70 Apeldot & Aoz vehnt o] Aldd w4
o] 72 AFedM= A2 Az <Ad A= A H9
S5 o] vehtar Qe o2t o2, H o F F A
X °3A9] ¥)g}v](Zacco platypus), 7FA]a27] (Pungitius
sinensis), W] (Rhinogobius brunneus) 78] 31 93} 7
ZF2] ¢Z7) (Cobitis longicorpus) 4ujd] 74-$¢ Ex &4
AR} B Aol iz 2 4 g 5= g T
A" A9Zo] By H v} ¢lon(Yang and Min 1990;
Kim et al. 1991; Min and Young 1991; Kim and Yang
1996), AfAM 72l 7AoNM = ofFe} S EAE] A v
hia 9l

Prfe] A4S AdEAel o84 17 (Rana
rugosa)®] A ¥A HelAl(F F 2001)°] vpehin, =%

& (Hynobiidae)] 73-$-ollx BANGAA] 7)AL ARk

5 28] AdgelM A3 FE3E v =F¥ (H.
yangi)o] 2.3 =it} (Kim et al. 2003).

2 AFolAl, RAPD ¥400] o5 A2id Helg Fa
A Aeizke] 2 wo)zp wrPE RS o4 2= gk
7= At g e, el el o

E‘F—{q_ o o
44 24 5& 53 3714 977 928 Aelgm
grerech,

5 2
Tk At Bo) A4 A4 ) 3
W Qe AL AR e elek Iwe] 5219 (57)

=, FHEE, xﬂ-rg Aehd=, AAGE)e] Al 23
AWl ws] RAPD methodE B3 FU 312 o5
vl shodet. F 28709] primers ARSI, I F K
Q)Ade] o)== 17702] primere]] )3t A3}E Nei's (1972)
genetic distanceS E3] §-3% g9 UPGMA vhi-&
E3} phenogram2 313t}

I A3 F 68702 "H=E #ql 3, o] F 87%<l 59
7§2] polymorphisme] &<l =i} o] & %3 phenog-
ramell A= GG1, GG2, CB1, CB2, JN¢| Group 1& o]%
9lom, JJ1, JJ2, GNo] Group 25 o]l ARl 2]
A4 A2A Aels 53 Fizre] EU W)y} vyt
Aoz ZAET) B3] AANGE x]ul_/] LA =T
o] FEIA L), ol e BRE ol BRI
= vehta Aok deba ols gkl 3k Feil, A
4 223 o 444 B 5 58 F714 277}

2o Aoletn B,

o

AL AL

2 A7 S 9lo] Be AR =88 FA AY|Y
EilA

2
S A oA mAH, A B, S
Ul
h=

oz
Kl
Ho
rok

7EdA, £9W. 1975, A EERA 171 FEH (YA -

AEZ, A1, 1900, ., A4}, 197pp.
QA2 2001, FFE FE AT A% . ke 44 280pp.
opxled, 215, Rlul<, AA3h eIl 2001, o] Pl
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