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Genetic variation of Korean Rana nigromaculata (Amphibia;
Ranidae) based on Random Amplified Polymorphic DNA marker
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ABSTRACT

The population of Jeju 1, Rana nigromaculata have not a mid-dorsal line comparing with the other
group. Local populétion of Jeju 1 was investigated to clarify genetic variation with the other .
populations, Their populations were analyzed by the RAPD technique with 18 random decamer primers,
and a phenogram was constructed based on RAPD using the UPGMA method,

In this result, among 121 different bands detected, 34 (28,1%) showed polymorphisms, a phenogram
constructed to two branches between continental and island population by UPGMA method, Gene flow of
R, nigromaculata between two areas would have been interrupted by high sea level after middle
pleistocene Ice Ages, geographical isolation arose from isolation of populations,

Despite same habitat in Jeju island, Jeju 1 was distinguished form Jeju 2 population on the basis of
morphological character, Further analyses for additional populations belonging to R. nigromaculata will be
necessary to clarify the taxonomic status,
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(Duellman and Trueb, 1986; Suh, 1999),

2 F)peElabs 291591 32707l (Rana catesbeiana) & A|3PA 14 6302 F/N7-2(Rana
nigromaculata), 37§7-2(Rana plancyi chosenica), %7} 2(Rana rugosa), ol 278 (Rana
amurensis coreana), B 2] (Rana dybowskil) 2 AlS47N7-el(Rana huanrenensis)7} A 2}3}kaL §1

THKang and Yoon, 1975; Zhao and Adler, 1993; Sengoku et al, 1996; Maeda and Matsui, 1999).

B a7 g AT 82 299 290 37, 98 2 gAjo} o REska ik, oE o)
Ao 2 pARe e, 4 d7e) REF 0 §ol o]&H 3 §lo}. Fuorf= X (Yang and Yu, 1978),
#7874 Wo|(Yang, 1983), 7r9] 5812 TR (Yang et al., 1997)9] & 77} 0] F0] FTh. Edt Lee et
al, (1999)-& mitochondrial cytochrome b gene (=mt cytb)-& ©]8-5}a] x| &3] 2o & v| L B4 3}%iTh

N7 FegHQ B0 o]4se £7E 32L& AFHY 7, A F . TR HEH ¥
o] A, grle}e] o] 5o 8 FA 3= (Stejneger, 1907; Kang and Yoon, 1975; Nakamura and Ueno,
1976; Yang et al., 2001), AFZo] A4k Y& 71AT2] AS5AL Gtk ol E d2= YHE A A
A 218 UIAZ} 498 A =2 (Shim, 2001) w)$- Futgk 3-9-0]Th

wehA & ST F 2 AE Atole] 23 Aol A4 o]&-FE RAPD S o]-8-35] =4k
A7E A At o] € f-AAAE gl A} g,

Mz X TE

ol @7d AR ATEE 6/ JdelAM & AR, A7)5-2)(Hyla japonica)$} F71¥](Bufo
- gargarizans) = 7+ VN4 o] 3R BE ARE A7 A28 vid Y= e -ocE Bd
B}t Table 1).

Table 1. Sampling species, localities and populations detected this study

Species (Populations) Locality Remark
R. nigromaculata
Jeju-do Gumoonorum, Manwon-ub, Jeju, Jeju-do Jeju 1
Jeju-do M, Suryeong, Manwon-ub, Jeju, Jeju-do Jeju2
Chungcheongbuk-do  Dumoso, Mokgye-ti, Jecheon, Chungcheongbuk-do Jecheon
Chungcheongnam-do  Anmyeondo,Taean-ub, Taean-gun Chungcheongnam-do Taean
Gyeonggi-do Hwaseong-ub, Hwaseong-gun, Gyeonggi-do Hwaseong
Gyeongsangbuk-do Chuseong-1i, Macheon, Hamyang, Gyeongsangbuk-do Hamyang
H. japonica

Dumoso, Mokgye-i, Jecheon, Chungcheongbuk-do
B. gargarizans

Yiui-dong, Paldal-Gu, Suwon, Gyeonggi-do

AF g QA DNAE G771 915ty 7 2 the)ds B9l 23& 3 & 3 F, -/0C B 1AL 9%
A2)gk F E-Tubed] £3.2.1, 300ul extraction buffer [150mM Nacl, 10mM Tris-HCl (pHS.0), 10mM
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EDTA, 1% sodium dodecyl sulfatel& ¥31 homogenizerE o]§-8te] 23 Rasiglon, proteinase K}
phenolZ- ©]-8-3}] DNAE #2391t Sambrood and Rusell, 2001), 71 7-8]¢] RAPDE-AL $151¢] PCR
(polymerase chain reaction)-& ©]43l50.0 1, Zt7zte] ZAL template DNA (10ng/ M) 14, ANTP
(2.5mM) 14, Taq polymerase (5Unit/#) 14, PCR buffer (GeneClone Co, Korea) 2,54, primer
(100pmole) 142 G o, ZFHSE 17.5437)5+ % volumeg 254 2 S}t PCRE % 45cyded
Al atglem], 7 cyded denaturation 94°C, 13; annealing 38°C, 23; polymerization; 72°C 13:0.8 L,
F7}4 2 2 initial denaturation& 94°C 9|} 3%, final extention 72°C o] 5850+ AT} Primers
U.B.C random decamer primer 187](U,B.C -4, -121, -125, -127, -128, -134, -138, -140, -141, -142, -143, -
150, -170, -171, -178, -181, -184 and -194 primen & AM-3FG.0H, 1 F $-2Ao] = 8719 primer
(U.B.C 4, -127, -171, -178, 181, -184, -190 and -1 94) 2 o]-8-5}¢] BA5}%}.

RAPD 24 M, =7t e AL T, YA & AL 0 22 71890 M, samplett $54
2.2 Vet W= Hl&(proportion of shared bands; psb=2NAB/(NA+NB))E 0]-8-5+0] genetic distance
(D=1-psb)& Al3¥3}4] distance matixZ ZHAJ8I4IT). psbollA] NASH NBE 2+ 2 2 ool A] geld &9
= 48 Yehd RolM NABE= F 2 Jd7t 353 0E Yed 9= & el Aolth Phenograme
PHYLIP package®] NEIGHBOR programo]|4] UPGMA (Unweighted pair-group method using arithmetic
averages) WWH O 2 BA3IG oW, Z £44d] Qlojq ANFHAAL Eo]7] Y5te] 1,0008 2] bootstrap
replication (Felsenstein, 1985)& AAISIITE H|i dPdF:-0 2 =41 A7) (Hyla japonica)$} F7H]
(Bufo gargarizans)& §7 #4319}

=R

RAPD #4] 6|4 3= 187}¢] U.B.C random decamer primer (U.B.C 4, -121, -125, -127, -128, -134, -138, -
140, -141, -142, -143, -150, -170, -171, -178, -181, -184 and -194)E A}&-5}5.0 1}, 7 & §-9 0] 9= 87
primer (U.B.C 4, -127, 171, -178, -181, -184, -190 and -194)& o8-8t} ¥-4]3ict. 7 2, % 121709
band& AT & YA primerd HH 15.1719] N=F FFF = U, oIF 347 (28.1%)7}
ploymorphism © 2 1= Y rHFigure 1).

UB.C 4 Primer U.B.C 127 Primer
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U.B.C 190 Primer U.B.C 194 Primer

Fig. 1. RAPD-PCR markers of eight primer in six local populations of R. nigromaculata, H. japonica
and B. gargarizans. Line 1 and 10, size marker (100bp DNA ladder, Bioneer) ; Line 2, Jeju
1; Line 3, Jeju 2; Line 4, Hwaseong; Line 5, Jecheon; Line 6, Jecheon; Line 7, Taean; Line
8, B. gargarizans; Line 9, H. japonica.

A7) 67) Fke] genetic distance (DRE 0.1520.4912 Uehko v, o] & W74 Febah Sl
0.588-0.800, 7178 A} 7178 0.724-0.9050) e}, 2183 FAM G AAATFE)E= 0,524 Vet
=

wahd, A0 2 B v A Tele] Ae At Al DL0.5, 27 AgE D052 el Re o
Z JSieh WA7E AFE A F 945 o] 2olr} Y Aekeju 1, 2)7HlE 0,342 LiEP] w}
g}, )Rt gagle] 494 Ayt 2A) e AL & 4 YT Table 2),
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Table 2. Genetic distance among six local populations of Rana nigromaculata, Bufo gargarizans and
Hyla japonica based on pairwise character difference.

Jejul Jeju2 Hwaseong Jecheon Hamyang  Taean B, gargarizans H. japonica
Jeu1l -
Jeju2 0.394 -
Hwaseong 0.400 0314 -
Jecheon 0.491 0,278 0.152 -
Hamyang 0.482 0,500 0.310 0.400 -
Taean 0.257  0.400 0.297 0.316 0.353 -
B. gargarizans 0704  0.625 0,724 0.800 0.692 0.588 -
H. japonica 0.818 0,778 0.750 0.840 0.905 0.724 0.524 -

UPGMA #2494 ZA] 27)¢] branch® dusterH {1t} L 5 3 AHAE Jeju 1, Jeju 2 E Taean F EAA]
Hof} 233131 9= A4 FFE(local populations)d], 5 ¥ A= Hwaseong, Jecheon & Hamyang 5 W&
A G BE3} = Feho] clusterS F A irHFigure 2),

_ Jelut

T Pamyang

Fig- 2. UPGMA tree of the six populations of R. nigromaculata, B. gargariza_ns and H. japonica based
on genetic distance (D) of RAPDs, D=1-psh. The numbers on branches are the bootstrap
value for 1,000 replicate analyses.
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A7) A E Jeju 19 Jeju 25 1,000819] bootstrapd] 4] 100% iteration& H.0] B subclusterE F4
#1513, o) 57 Taean o] 55.8%¢] bootstrap iterationd HJHA s} clusters FAJBFATt. =T
Jecheon} Hwaseongd The: 86.7%9] L iterationd B9 07, 055} Hamyang Ado] & thE cluster
£ ZA-

ZE3e AL, o)l ST ARE Jeju 1& T WA TE S} g BF F 39 ATl gie
Aere M)A 24850tk R AR dusterd] B Jeju 17 Jeju 2914 BFA9] /-5 T 5 94
o7} vhebdel] B8l fAA e 2 Z Jol7) Yl AR Ve H(Table 2), 3, Jeju 1 2 Jeju 2
o] subclusterE H/Je 5 0153} Taean F o] 31t cluster F %] whe}, =AADS U5 A
o] 24z} TE dusterE FARTHE Aolth.

39 AhTrale] 447 wolol tjst U7 Kim et al,, (1999)4]] &J5te] gl=re] 57 Ao Fuis} Yo
7} AY Aol thgk mt cytbdl] T3 £40] o] FojFth. o] E¢] AtalA 541 79 5/ W& 3
o] $AF 02 & AJo|& HolA| e Ao ekttt A8 d7-ddtet £ Ao Yeld RAPD £
A Al A= AL & 5 YTk =3, A8 dTolA g o] Jut 544 Aolrt ZA YERA
ke b Ul Ads ©ARYQ YE AT me cybE W o, J9ZE 2ol YERE AL RAPD
BA g =2 YA G5 AR Yo ZHd A 2 TRE dusterE A= AG fARIHE RS ¢ 5 A
Art.

oot 2 AT ATHEI B § G%0] A Fekke] H354 Aol AejHd Ao} vhs- s
g B & ) TE R FERYL 204 IEE FHLE S5 R £X30H, ¥
o ¥&3} 5& ko 2 717 ol 9 Ao 2 EEEHI: dgHe] A5 g 18ty dted Exdhe
7859 TR nigromaculata) 2 F-3HE 01, YRXE R porosa porosa® FE3} H Tk
013 T WA Wslrle] Shitxel dEEET) JASHAEA s £X3 JIF T dREER
A = K Matsui, 1996), T3 A le] 3 9 A Yo XY P& B, AFEE 28 A
37] LEE A47] Ao|gl ¢ 2008PdA FAE HoE gA vk BAlof 3T} AR Ato]d]
Mamiya3| §-& <F 8,500 ofl, AP} Z7}o] = Ato] ¢ I Soyad]F- 12,0000 Aol A F o=
A Ao, o] A719) s FFo2 st AF HEE Ao weh IxFe EX 4 At
FFe FA HJh dE B9, oFFEANTEIE SEoMo) T4 A 991 At dE EESA| L, 4
gyl AT 2 dEdroes BX3R] dEthe S 92 & & Y Tanaka-Ueno et al,, 1998). L
23 Al F X AR ARE alge 2 AFE Y T ¢F 20,000 AHE 18,0001 A7}
A gHtd dRGRoA Jat 3RS T8I 1 o F 4] 5o 2 Izt A7) 9o
AL 2 AR UPGMA ¥ A = & F i) 3= WA GF AR Gl Ex3h= 7 3
@A) A2 TE clusterg B8 AL H| 5 g 7] A A EFHQ] FE 47 5§93 02 Qs A
o2 B & gtk A= AATEE I 19aA 2 seue e 2 Qg A FHEE Qs
9 A= 7 ol A2 BT} Mitochondrial 165 tDNA ¥4 (4, Unpublished data) S| 4] ekt
9] Zpol7} ul¢- F L AL 2 B4 = o] o] It A7} o]Foj% Ao 2 WH M, RAPD £4 Zld
e YA Azl o3 F@7t intraspecific variationo] dojd A& & <= itk '
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B Jeju 13} 2 T 2& Ao TG BFHT A2 TRE 9 Fo] et A A
£ PTEd] B WO, Yo 0 404 B4 5 TS T ME 048 1 Ee s gt
AAFeloh & Ao 2 Weken)

Al At

S 202 (PITAGRATS FSTA] o I Fopgon, o 2l 310] e A
B 3 7 A0S n B 974 ol T4, TUTLBUTY A AT A
A, AT 854 0509] 2.3 st AL = A=
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2 o

g4t 7072 (Rana nigromaculaa)F AFA0] Sl ko] BAH 0, o) 1ghdl e JAYES A}
o 8% Wol& 38t} RAPD £412 ANSHITh EF, £ G7oA vl higo 2 954 )
T-2|(Hyla japonica)$t F71¥)(Bufo gargarizans) & 37 A8t} 18711¢] random decamer primerE o]
€% RAPD-PCR £48 23, & 1217]9] HEE 32T $ IR0, oS = 28199 34719 M=v}
polymorphism® 2 1= e}, T3, F-AF ol S HE I7) Rojukx] @kt T2}, UPGMA
E4dX Ulg B =AR G o] Zhz} T clusterE F 35193}

ol A3he, AT 9F 20,000 FHE 18,0001 A7AAE Fuzt S8R} F47} o} Folgot 1
o1, Z4714] 3] sl Ao 2 QA% A9A A(=MA G F)e] st Fezle] S W
ol 7HAStE Aoz AlmE),

A, AFE Yh(eju 1, 20) $YY AGo) BEY] BTHT A2 T 943 Fo] vhehke
o thisiAte o] tfe Fe), B 2 £-18 24 5 TFd E S ol 45t S0 2 dTsord A
L2 g

2440{: A4, 717, Polymorphism, RAPD, UPGMA



