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Genetic Differentiation of the Largemouth Bass Micropterus salmoides from the Major Rivers
and Reservoirs in Korea Assessed by AFLP. Lee, Wan-Ok, ll-Ro Lee?, Ha-Yoon Song?! and In-
Chul Bang **(Central Inland Fisheries Research Institute, NFRDI, Gapyong 477-815, Korea;
!Department of Marine Biotechnology, Soonchunhyang University, Asan 336-745, Korea)

Genetic diversity and differentiation within or among nine populations of introduc-
ed fish, largemouth bass Micropterus salmoides were assessed by AFLP. The AFLP
analysis using three primer combinations generated 299.2. AFLP bands and percen-
tage of polymorphic bands were similar in those nine populations, ranging 14.1 to
21%. Heterozygosity and genetic diversity within or among populations were quite
low for all of these populations with average values ranging from 0.054 to 0.067 and
from 0.069 to 0.085, respectively. Analyses of pairwise distance and genetic similarity
among nine populations of Micropterus salmoides also revealed the similar results
with low genetic differentiation one another. Although pairwise Fst values were low,
they were indicated a clear distinct genetic differentiation among the nine popu-
lations. These results indicate that very small population of the largemouth bass was
first introduced to Paldang reservoir and they are widely spread at most of aquatic

habitats in Korea.
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Fig. 1. Map showing the collection sites of Micropterus
salmoides from Korea.

1. 43 AA

B A3 A}8-3F w2~ Micropterus salmoides= 2007
W 3YRE 9Y7A] i Avt FEERE A=) 97l e
Al AR AR H2E el FolwAlR A A A
At AR " =ARAAH S Fig. 13 3rom, Ade|| L83t
WiAE A 93~521 mm (- 321.3 mm), A} 76~
438 mm (H 4+ 269.0 mm), A|Z 7.4~2,1509 (F - 5779)
o] ict.

ST.1:77|= 7F3+ A%H (F3Ast] S5

S 4, NFRDI)

ST. 2: AM&A] £ A5 (XE3)

ST.3:77|= 9+ A ™ (B2 %)

ST. 4: 74 = 3P+ 35 (FH23)

SEN



AFLPEAo| ol8t 22)F ujAol REE 23t 397

ST.5: A4%= h5A shEw (3HE5)
ST. 6: AP = ZAA] wjEd (35 4=7])
ST. 7: Aeth= JAF 49 (543

ST. 8: A FobZ A58 (¢AL3)

ST.9: 7 FAbA B (457 317

2. Genomic DNA &

Genomic DNAE Awt 1 10744142 me| A =7 n|
Jrz= Adohsle] Asahida et al. (1996)9] vbyel ule}l &
28l F33 =4 =43} 0.7% agarose gel H17]¢3 52
F304 DNAS) o3t A& 213 5 Agol ol 43j3iek

3. AFLP 2| & 24

AFLP A2 Vos et al. (1995)2] BvIHS odB w33}
o] A}&-3}9l). Genomic DNA 2,000 ng2 EcoR I/Mse |
(Promega, USA) A|gtEa A4S ARE3le] whSAIZ . At
AFES 44 223 £ EcoR I/Mse | adapter® 3 7}3}
o] ligation W& A A3} 1%} PCR3E}IL HH-5--8 1
x TEZ 508 3]A&}ed EcoR I/Mse | selective primerE-
o] g-3le] 22} PCR & 483} #Z PCRHI-LHS 6%
denaturing polyacrylamide gelellA] A7]°353le] DNA
293 e 223l o8, silver staining kit (Promega, USA)
2 gAste] skt

4. AT,

Gel AJellA 7} $12]ell <2l¥l DNA band®] -5l ot
2t 0 == 12 ZA|8led matrix codeE 2HA 3 &,
TFPGA (ver. 1.3; http://iubio.bio.indiana.edu.au/ tfpga/)
Z2 398 AHE-3ste] (Miller, 1997) w2~ A=k ' 2 A
Aol FHF o3 A 3E (heterozygosity, He)zt H 4
o}eFAl (genetic diversity) $%&& T3l A<tzke] den-
drograms- 2HAJstol o, e el §44 fAL=E:
Nei and Li (1979)¢] ZA]& A 438le] A AAlstodc)
7z Akzre] 44 Ag]S T8k Hardy-Weinberg %3
(HWE)& #A3sl7] ¢sle] 4% E3}= (genetic diffe-
rentiation, Fst)E 24319t} (Wright, 1951). Fst $=X]¢]|
A& 44 HAA (P> T2 AHFAA 2% (ran-
dom allelic permutation) }#]-2- 10,000¥ o]A} ¥lE-3}

S35t} o)E s 2] Arlequin 3Z2 7] (ver.
2.000, Stefan et al., 2000)2- A}8-3}9dt}. =3k NTSYS =
238% A3k (Rohlf, 1992) Zv 7RAI7He] fAb=
matrixZ UPGMA (Unweighted Pair-Group Method us-

FHE U EA 24

1 10 11 2021 30 31 40 41 5051 60 61 70 71 80 81 90
D — b e b D — v—

Fig. 2. AFLP fingerprint patterns from nine populations
of Micropterus salmoides generated with a primer
combination of E/AAT-M/CGT. 1~10, Nakdong
River; 11~ 20, Paldang Reservoir; 21~30, Seok-
chon Reservoir; 31~40, Paro Reservoir; 41~50,
Eunpa Reservoir; 51~60, Okjeong Reservoir; 61~
70, Youngsan River; 71~80, NFRDI; 81~90, An-
dong Reservoir.
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Table 1. Summary on the profiles of AFLP analysis for nine populations of Micropterus salmoides.

Information Populations

of AFLP Nakdong Paldang  Seokchon Paro Eunpa Okjeong  Youngsan NFRDI Andong  Total

marker River Reservoir Reservoir Reservoir Reservoir Reservoir River Reservoir
Tatal No. 303 299 297 301 296 300 300 299 298 299.2
of bands
Average 101 99.7 99 100.3 98.7 100 100 99.7 993 997
No. of bans
No. of

polymorphic 50 52 53 50 62 52 53 51 42 51.7
bands
P(‘%morph'sm 16.5 17.4 17.8 16.6 21.0 17.3 17.7 17.1 141 173
Average

genetic 0.855 0.835 0.852 0.848 0.841 0.851 0.846 0.839 0.858 0.85
similarity
Average

heterozygosity 0.063 0.073 0.062 0.063 0.064 0.067 0.064 0.062 0.054 0.064
A&’ﬁlgar%‘l’t 0070+ 0081+ 0069+ 0070+ 0085+ 0074+ 0071+ 0074+ 0072+ 0.074+
genetic y 0.038 0.044 0.038 0.038 0.046 0.040 0.039 0.040 0.038 0.361

Table 2. Pairwise distance (above the diagonal) and pairwise genetic differentiation (below the diagonal) between the nine
populations of Micropterus salmoides based on the AFLP analysis.

Populations
Nakdong Paldang Seokchon Paro Eunpa Okjeong Youngsan NERDI Andong
River  Reservoir Reservoir Reservoir Reservoir Reservoir River Reservoir

Nakdong River - 0.035 0.026 0.037 0.035 0.032 0.034 0.048 0.036
Paldang Reservoir 0.245 — 0.032 0.054 0.038 0.038 0.046 0.063 0.056
Seokchon Reservoir 0.197 0.226 - 0.030 0.030 0.022 0.039 0.041 0.035
Paro Reservoir 0.276 0.352 0.229 - 0.026 0.022 0.039 0.035 0.028
Eunpa Reservoir 0.226 0.241 0.208 0.169 - 0.020 0.038 0.036 0.030
Okjeong Reservoir 0.233 0.258 0.158 0.158 0.125 - 0.027 0.031 0.025
Youngsan River 0.256 0.311 0.291 0.290 0.255 0.192 - 0.029 0.028
NFRDI 0.339 0.388 0.301 0.261 0.241 0.223 0.212 - 0.021
Andong Reservoir 0.390 0.381 0.282 0.227 0.222 0.197 0.225 0.160 -
Eht ot B2 o} Fo} vlmA] (AR, 0.10~0.14; 71 & 2. 7<) w44 £3)
N, 0.1 QAT 0.04; v REAR) $2iete] 259
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NN QAR AR Bl e b wdd 3 oksE FRAbelr} 03982 MY ok, 2SR
Aol 2 Qe FYAt w8 Fds D ) $AE 9§45 A Aelrk 01252 s WA ehe
7b 08352 7b we A B Fo| Hzz Bsd  LubAsA Ank $AE AUS ALY o A
PFEAYT, o5 AxtozyE g2 el GA=U) Atele] §44 3= ghe] 0.150~0.3982 viehi
el Hez Atzdn ¥H <bgs Aol fAb=rt (Table 2), Wright (1978)7} A|qFg} 0.05~0.15 ¥ $]2] 1
A A ekt ol Bwd HZel AR AAEe] b Fo| ¥ Awno B2 %S o] 2upASAg) 24
A= A&E ARt 5 Qe A9l g Ads Bl $E) w2 2
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Fig. 3. A representative dendrogram showing the genetic
relationships among nine Micropterus salmoides
populations based on genetic distance data. Den-
drogram was constructed by the UPGMA cluster-
ing method. A1~ 10, Nakdong River population;
B1~10, Paldang Reservoir population; C1~ 10,
Seokchon Reservoir population; D1~ 10, Paro Re-
servoir population; E1~10, Eunpa Reservoir pop-
ulation; F1~10, Okjeong Reservoir population;
G1~10, Youngsan River population; H1~10,
NFRDI population; 11~ 10, Andong Reservoir pop-
ulation. It is note that no clear genetic differentia-
tion among the nine populations was observed.

0.105~0.1328t} =2 7h& Bch(Lee et al., 2008a).
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Fig. 4. A representative dendrogram showing the genetic
relationships among nine Micropterus salmoides
populations based on genetic distance data. Den-
drogram was constructed by the UPGMA cluster-
ing method.
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