Korean J. Zool. 36:14-20, 1993

& 1o

1T S o

SE

(Hynobius leechii) 2|

mitochondrial DNA X% H{0]

ols A

S|
(=]

e

NEEL IR EE LI ELE)

= £ &,
B0|7F Z=ALEACH
ollM el xfo[7t ZALE A

ch. MtDNAZS| HH

— 4
B2 Malstol 2ojZl HEe| slRolM JUolE H7
ot HoHo MEh Za A4 AR|M HoiX| 57 HE

AIIXEE (pHE 58 BH

2afglojsict, 53l otED HFE

b 2438 Xtol & Elch

A

k1

b7 REtel BDOIME HRY we
oMz alajtol 53

[9)]

=l

> 2 uh o
u i

2 B

I'E I"

x4
25tE Ao2 AL E o] Eo

of 71 Zt2 0.0040iA] 0.0642 He Lh2] 2

Lo
A |

Hynobius leechii2| 774 ZjctollAM
MtDNAZS| Z7|ollAe] %o ES

[=1 PN X=1
[

[=1

itochondrial DNA (mtDNA) 2
| tstoLrt XMEtEAs Q1A £
oA SUstAH LHEHGtet A|BH
X|§|'O‘” OIOI.O;i HFAHQ} 7<|0|0|

mi
= paex
7+ X

bt
|

HI2(FIH S E0i2 310 oM
="} xx+51 dct s HF Foi2 X
oi7| xses 2oL}t M=o LiMx| Eot

ich 7] x|3‘zkgz} MR o A7 & of

b Zo Es 770 k2 3712 groupoi O Mew o2 2 18gehd

KEY WORDS: Mitochondrial DNA, Nucleotide sequence divergence, Base substitu-

tion

Al = 2% (Hynobius leechin) < 18874
o] #-& Boulengerel 93 A1Fo2 wxd o
% gy, 4954 Y 28 A3z JAdH
BE FHde ztelrt dokn Bidtg o™ (Yang
et al., 1982; Kim, 1988), g4z ¢ 224 F
Mol e AFe Joa BE Jdo| taA B
2E 2tk (Jeon, 1982; Uh, 1992). °]d9
T AnE B 5o & @?011’\15 T=E59
mtDNA2] He] S £4 st

F ol s A5 mtDNAE 24
FHEARE vds AE EAeta] ko
AxzFado] doAUA A& A BRRE A
22U 2 e FABAE Y o] &5
o] gt} =3I mtDNAL ®Hole ZfAdelA]
% oldet Aey 9 HebelM® vepER
2 Fo HIUAAE RFLP(Restrlctlon
Fragment Length Polymorphism)® %-E
2% mtDNA ®Hold izt @& AF7t 3

=
T
7

}.

4er4

)
9

&2

L
R

E
hal
= =)
= iﬂ“o‘\:‘l

14

o]z gt} (Selender and Whittam, 1983).
Z4 2 2719 mtDNAC] gk |3+ #AE
A Al 238 TF AHEAI 71X 2
olgte) AFgHQd Aot FshEEg] AnA
B gted AHgEIded 58 HF FEAA o
712 8o 93 F WHole 7 EFHT wa}
thekgk oz Jehdt, dntdozn FE9
mtDNAE 2 &o|y 355 EET d7]|x 3]
w274 dojubs (Chapman et al, 1982), 3
©@z7he] Wole FHuhile WelBYt o FA JE
Ura olzigt mtDNAE d9e AES 43}
71 Yte] AlEHET (Moritz et al., 1987).
A M F F Fu|F 1159 mtDNAY &4
Az}, 9 1% ©|3te] HlaA @e FY HlolE
Hnd v ler (Lee and Park, 1991) &%
o B¥sle 99F F Tritrus cristatusel
= Az 0.8%9 @& AUIAFHEE BEivk
(wallis, 1989).

o

Q]
=

%



January 1993

e odate mEwe e 3 HERiely
1 F wolsk Ag B AR

OEAI—,% HM o],o;] 1 9z

) S [<3e] Tl
Mol 243 A%S Astast soc
=}
RS
FarAl m 2o AL T

& ] mtDNA o] B4 3l

2% T vkl d & 116 A A Este] ALg
gl o Zimmerman & (1988)¢] whiol <
st mtDNAE w8 shsdch 1179 Ag &
2 (Bam HI, Bel 1, Bgl 1, Bgl 11, Bst Ell,
Cla 1, Eco RI, Hin dlll, Pst I, Pvu 1I,
Xba D& AH&, Held & 0.8% agarose 7]
dEatel Ayl FFE BMetow 7 Ayl
olFol we} F¥ AHFLE F8¥ 1 Upholt
(19771 9] 2o oste] F% dHel vl&(F
N E A EE (p S Tl 7] ®3

%

M

gholl whiz 937 @3 e UPGMA 4ol
&l o AeE ZFsAH(Sneath and
Sokal, 1973).

2 AFEAE Aeld 47 Ao =85 77
Aol mtDNALl A71= #3] ¢F 15.3 Kb £
0.18 #axdcet, a8y ASEAE et
Aol ddl M F A5t 23904 25

M zpol 7}

o, A, Al Hrtel #H

rpo] &

A Rere

H U

< Bst Ell

Holoh ey e
vhybe ge) wjm A
RIeNA 8HEs} =+
Farol Al zbo] & ERACH(Fig,

Heivh

Lee & Jung — Genetic differentiation of Korean salamander

ol 8 73 3.8 Kbel o]

e o2 guel

[e]

15

iglc} (Table 1), 4, o5, A

AL B 5EEkA

Elgbont 77t 19) e 2709 AlGHE oAt
% Folet #3 kel A <

o vlaAl Bel TelMwt zlo]l & Hgow <lae}
Bgl T4 a=jn shasb Al He

Hin dIlelA ot d2 Fd&

e A [k 9] 5 H

we zo]lE Hid. Eco

Hero] 2 AdEI dd

1}, & de

TEHAL olE

12.0 Kbel Az d=8H9

th, ol Bgl [12 Helgte] dojzl A vjwof
o}:)\]'“g‘ 2 (Fig. 2). 919 2

2 3te] Table 2049} ol

FE 7 43 g3et 1A

S| HOE] 0 AT F

F o @ ABE(p @e
0.340904 0.93974712] 89l

3. F #e

Table 1. Mitochondrial DNA fragment Numbers of Hynobius leechii.
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Restriction Enzymes

Locahty Bam HI Bc/ Bgll Bgl l[ Bst EII

Clal EcoRl Hin dIlI
Hadong O 5 1 3 1 1 4 5 3
Kurye 1 3 2 3 2 2 3 5 3
Paju 1 4 2 3 2 2 3 5 3
Chungwon 1 4 2 3 1 2 3 4 3
Inje 1 4 2 3 2 2 3 4 3
Jungson 1 4 1 3 2 2 3 4 3
Cheju 0 4 0 4 2 1 5 5 3

Poull  Xbal
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Pst I

Total

23
24
25
23
24
23
24
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Fig. 1. Electrophoretic patterns of mtDNA restriction
fragments digested with Eco Rl. The evidence of one
base substitution was identified between two small frag-
ments (8.7 and 3.8 Kb from hadong population) and a
large one (12.5 Kb from the others except for Cheju
population). The pattern from Cheju population showed
3 steps of point mutation.
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Fig. 2. Electrophoretic patterns of mtDNA restriction
fragments digested with Bgl II. One restriction site
gained in the fragment patterns (arrows).
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Table 2. Shared restriction fragments within interpopulations of Hynobius leechii.
Restrlctlon Enzymes
Locality — e ——
Pairs Bam HI  Bcl | Bgll Bglll BsitEll Clal Eco Rl Hin dlll Pst I Poull Xbal Total
HD/KR 0 2 0 3 0 0 2 4 2 0 0 13
HD/PJ 0 1 0 4 0 0 2 2 2 0 0 11
HD/CW 0 2 0 3 1 0 2 2 2 0 0 12
HD/1J 0 3 0 3 0 0 2 2 2 0 0 12
HD/JS 0 3 1 3 0 0 2 2 2 0 0 13
HD/CJ 0 3 0 2 0 1 3 4 1 0 0 14
KR/PJ 1 1 2 3 2 2 3 3 3 0 0 20
KR/CW 1 1 2 3 0 2 3 3 3 0 0 18
KR/1J 1 2 2 3 2 2 3 3 3 0 0 21
KR/JS 1 2 0 3 2 2 3 3 3 0 0 19
KR/CJ 0 2 0 2 2 0 2 5 1 0 0 14
PJ/CW 1 4 2 3 0 2 3 4 3 0 0 22
PJ/IJ 1 4 2 3 2 2 3 3 3 0 0 23
PJ/JS 1 4 0 3 2 2 2 4 3 0 0 21
PJ/CJ 0 1 0 2 2 0 2 3 1 0 0 11
CW/1J 1 2 2 3 0 2 3 4 3 0 0 20
CW/JS 1 2 0 3 0 2 3 4 3 0 0 18
CW/CJ 0 0 0 2 0 0 2 3 1 0 0 8
J/JS 1 4 0 3 2 2 3 4 3 0 0 22
lJ/CJ 0 0 0 2 2 0 2 3 1 0 0 10
JS/CJ 0 2 0 2 2 0 2 3 1 0 0 12
Abbreviations; HD: Hadong, KR: Kurye, PJ: Paju. CW: Chungwon, IJ: Inje, JS: Jungson, CJ: Cheju.
Table 3. Estimates of genetic divergence of mtDNA among Hynobius leechii populations.
1 2 3 4 5 6 7
1. Hadong 0.553 0.458 0.521 0.511 0.565 0.569
2. Kurye 0.034 0.816 0.766 0.875 0.809 0.583
3. Paju 0.046 0.011 — 0.917 0.939 0.875 0.449
4. Chungwon 0.038 0.015 0.005 — 0.851 0.783 0.340
5. Inje 0.039 0.007 0.004 0.009 - 0.936 0.417
6. Jungson 0.033 0.012 0.007 0.014 0.004 — 0.511
7. Cheju 0.030 0.031 0.047 0.064 0.051 0.039
Nucleotide sequence divergence (p) (lower diagonal} and proportion of shared restriction fragments (F) (above diagonal).
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Fig. 3. Dendrogram produced from UPGMA clustering
of mtDNA nucleotide sequence divergence among 7
populations of Hynobius leechii. Distance values were
estimated from data in Table 3.
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Genetic Differentiation of the Mitochondrial DNA in Korean Salamander, Hynobius leechii
Hei Yung Lee ard Eun Kyung Jung (Department of Biology, Inha University, incheon 402-751, Korea)

Mitochondrial DNA (mtDNA) variation was surveyed among seven populations of Korean sala-
mander, Hynobius leechii. The difference of mtDNA genome size was not observed but the site
variation was detected. The patterns of mtDNA restriction fragment were homogeneous in each
population. In the comparisons of restriction fragments. intraspecific variation which was caused
by base substitution was found. Especially, Hadong and Cheju populations differ from the 5 rest
of conspecific populations in some restriction enzyme recognition sites. Nucleotide sequence
divergence (p value) related to the rate of fragment homology (F value) ranged from 0.004 to 0.
064. In comparison of 5 populations except Hadong and Cheju, the lower variation presented
but comparing with Cheju, the value was higher. By the divergent time (1.5 and 1.88 million
years; based on p value, these populations could be classified into three groups. They were
diverged about 1.88 million years ago (Miocene).



