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Genetic Variability of Farmed Olive Flounder (Paralichthys olivaceus) Populations Managed with no
Consideration of Genetic Diversity by Jae Koo Noh*, Hyun Chul Kim, Choul Ji Park, Jeong-Ho Lee, Jong-Hyun
Kim, Mi-Sug Lee, Woo-Jin Kim?, Kyung-Kil Kim* and Jeong-In Myeong (Genetics and Breeding Research Center, NFRDI,
Gyeongsangnamdo 656-842, Korea; 'Biotechnology Research Center, NFRDI, Busan 619-902, Korea)

ABSTRACT

Olive flounder (Paralichthys olivaceus) is one of the most popular farmed fish in Korea.

Genetic variability of the fish was investigated by means of microsatellite DNA markers. All of the 8 micro-
satellite loci were analyzed in this study. For the confirmation of genetic variation during a shift in
generation, microsatellite variability was compared within the same hatchery strains but produced in diff-
erent spawning years. When genetic variability of farmed flounders produced in 2006 and 2007 was
compared with that of 2003, a marked reduction of genetic variability was observed in the 2006 and 2007
populations. Mean number of alleles per locus and expected mean heterozygosity decreased from
9.75 and 0.796 (in 2003 population) to 7.78 and 0.785 (in 2006 population), respectively. Moreover, we
have observed the distortion of allele frequency. These results show that reduced genetic variability of
farmed olive flounder in processed generation has lower numbers of alleles and genetic variability
than these of wild fish. Our results suggest that to have a sustainable aquaculture of this species,
there is need for scientific broodstock management based on genetic variation and more intensive
breeding practices to improve genetic diversity and to avoid detrimental inbreeding effects.
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Table 1. Characterization of microsatellite markers used in this study
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3. Microsatellite &4

474 vofAd B2 KOP2, KOP3, KOP9, KOP18 (Kim
et al., 2003), PoliRC47, Poli9-8 (Coimbra et al., 2001) %
Po89, Pol (Sekino and Hara, 2000), 5 871<] microsatellite
291 ol43tich(Table 1). A g o2 E)2] DNA 22
chelating resin method (Walsh et al., 1991; Suenaga and Naka-
mura, 2005) 2 o]-§-3}e] F&3}3ith 0.1mg o|3}e] o] =
A& 5% chelex 100 (Bio-Rad, USA) 200 uL ¢} proteinase K
7} 3% = 100pug/mLz =35 Lo Y31 50°Cell A
204, o]o] 100°Cel|A] 587F wke-A]7|3, wHE = 6,000
pmel A 5z AlRelsted 2o Aol dje] DNAE

Locus Primer sequences(5’— 3') Repeat motif accG%?Inllsl o.
KOP9 é;g’#?géﬁggﬁ%g?é?ﬁggc (AC)sAA(CA);AT(AC),TC(TG),TTT(TG)o AY 328965
KoPis CAGCAGCAAAGGCAGAAAGAG (04 AY328973
PoliRC47 T e (CA)15(GA)(CA)(GA)(CA)s AB030938
e ——
o
Pol GCCTTTTGTCAGCCATTAACAGAGC (TG)STATG), ABOAG745

CTGAGGCCAGACATGACATTACCTT




“ [¢)

PCR ¥l-& gole 23 DNA 50ng, 10X buffer, 5X band
doctor, 10mM dNTP, f-Tag DNA polymerase (Solgent, Koresa),
a2l ZF 10pmolollA] 20 pmol2] primer #o] &3t%l =
ulool 15yl 2 multiplex PCRS 43 3}3]t}. PCR¥HS =
71& 95°Col|A] 10%2] Z=7]HA] (initia denaturation) 13]
o] &, 95°Cel|A] 20%, 60°Col|A] 40%, 72°Coll A 18-2] A
S 353] WkE S8 & 72°CollA] 10429 &A1 (find
extention) }4-2 Dyad thermal cycler (Bio-Rad, USA)Z- o]
g3e] Salsholet,

Multiplex PCR ¥F-8-& E3le] Z=Z% x| microsaellite
9]+ size standard® GeneScan 400HD ROX (Applied
Biosystems, USA) S o] &3} §-- =8 H-4]7] (3100 genet-
ic analyzer; Applied Biosystems, USA)S E3}o] Jjeld 8
7 ¥)|=3E GeneMapper v3.7 softwareE o] £-3le] §-%2}3]
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Table 2. Genetic variability within the studied hatchery strains. sample size (n), numbers of alleles observed (A) and allelic richness (Ag),
expected (Hg) and observed (Hp) heterozygosity, significance of the probability test for deviation from expected Hardy-Weinberg proportions
(Prw), inbreeding coeffient (F,s), and polymorphism information content (PIC)

Spawning year

Locus

Spawning year

Locus

2003 2006 2007 2003 2006 2007

n 94 154 151 n 9% 155 151

A 12 11 11 A 1 10 9

An 12.00 10,93 1097 Aq 11.00 9.42 9.00

Ho 0872 0.870 0.861 . Ho 0.851 0.729 0.821

KOP2 He 0.821 0.823 0.826 PoliRc47 He 0.833 0.802 0.803

Puw 0.343 0.069 0373 Puw 0.233 0.002¢ 0.137

Fis 0,063 ~0058  —0.043 Fis 0,022 0091 0023

PIC 0.801 0.799 0.805 PIC 0.806 0.770 0.773

n % 156 151 n 9% 155 151

A 5 5 5 A 8 8 7

An 5.00 5.00 4,99 Aq 8.00 7,63 7.00

Ho 0.564 0.699 0.642 . Ho 0.809 0.761 0.781

KOP3 He 0.567 0.699 0.625 Polio-8 He 0.790 0.725 0.741

Puw 0.195 0.981 0.000¢ Puw 0.261 0573 0.642

Fis 0.005 0001  —0028 Fis —0.024 ~0050 0054

PIC 0.515 0.645 0571 PIC 0.753 0.681 0.698

n 94 147 151 n 94 155 151

A 10 9 10 A 10 9 9

An 10.00 8.5 9.96 Aq 10.00 8.99 9.00

Ho 0819 0.762 0815 Ho 0.830 0.826 0.841

KOP9 He 0.830 0.745 0.770 Pog9 He 0.824 0.827 0.832
Puw 0.112 0.230 0.115 Puw 0.024 0.184 0.013¢

Fis 0013 ~0023  —0.058 Fis ~0.007 0001  -0011

PIC 0.806 0.713 0.742 PIC 0.796 0.801 0.809

n % 153 151 n 94 151 151

A 15 13 15 A 7 7 6

An 15.00 12.95 1491 Aq 7.00 6.72 6.00

Ho 0872 0.928 0.874 Ho 0.777 0.762 0.636

KOP18 He 0.905 0.894 0.896 Pol He 0.798 0.761 0.732
Puw 0.556 0.004* 0.002* Puw 0.011* 0.832 0.001*

Fis 0.036 ~0038 0.025 Fis 0.027 —0.001 0.132

PIC 0.892 0.881 0.884 PIC 0.763 0.719 0.692

n 94 156 151

A 9.75 9.13 9.00

Aq 9.75 7.78 8.98

Mean Ho 0.799 0.792 0.784

He 0.796 0.785 0.778

Fis —0.004 ~0010  —0008

PIC 0.767 0.751 0.747

*P>0.05
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Fig. 1. Average number of alleles(A) and expected heterozygosity (Hg) compared within same hatchery strains of P. olivaceus hatched in 2003,

2006 and 2007.

o) 2] -5-A x}<4= (alele number per locus), 93442} vl = (dlee
frequencies), I2*] )3 % 3}+& (observed heterozygosities:
Ho), 71d=] o] 3 A 35 (expected heterozygosities: He) 2
PIC (polymorphism information content) 5= Cervus 2.0 3
29 (Marshall et al., 1998)& o] &3} 2 3}g]c} =3t
Markov-chain methodel] 2]3F Fisher's exact test= 3}o] Har-
dy-Weinberg equilibrium (HWE) §-2]4 71=2 GENEPOP
version 3.4 software (Raymond and Rousset, 1995)5 o] &3}
e} FSTAT (Goudet, 1995) =2 7318 ©]-83le] HWES]
A Welu Axg shetalr] slM Fs ks 78 & &
o AFE sgom, Ao WBFE V1EoR WY
42 ¥AJ3}= dldicrichnessZ 73l

zd _TI_I.

7E FAAE J2] Aol M Ao e wE F44
cekde] Wt o RE Flstaat U3 AR YAk Al
oA} 2003 ¥ 20064, 2007 Abetgl sAdato z ME] 7t
Zr AAE 9X2 3 8719 microsatellite DNA marker=
A8k (Table 2).

o252 = microsatellite markerel] whal 574 15
M7A] ereksiA vebgon, 3 /32 5 20034
9.7571¢1 ®]s] 20061 9.137), 2007 9.007] = <¢F7lF 7FA
sl Aoz Jehdd (Fig. 1). A% =270 me 4
RAzp 422] ApolE BABle] FHA Alm4<l 2003 94wtz
Z 7|1Z2o= 3 g g84A2 BA X (dldic richness):= 2003
d 9.757¢) wvlF] 20061¢]) 7780 = A oA YERG S
o eAel sEelAe] FAR f04 e Fant
veh}x] okgko} (Kruskal-Wallis test, df =2, Chi-square 0.97,
P<0.05).

o] A 35S 0.9055EF 0.6577}# microsatellite marker

of wie} chekslsl o, 20039 H 71 A o] F A gHE 0.796
of wls] 20064, 2007 7}7} 0.7859} 0.778% 7| e}
ok (Fig 1), o8-l oA e] 4% ekl 2ta
2= vehtr| 9ol (Kruska-Wallis test, df =2, Chi-square
1.00, P< 0.05).
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7F &4 e 2] Yeh e 5 ol3E Egs e
ot (Fig. 2). 12y} KOP2oY| A 5] -4 2} 1047} A 5A
eht wh 96, 110 5 270 9] WA F &AE A 2
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o] —0008% o)Al 425 el ek
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v g5 A& |

o] dFAAR= AL HA vlwH A 7E §
o=z o|PAHFW|AX 7} 3o At wls) w4 oA
o} (Cornuet and Luikart, 1996). ¥ ZAz}el| A= 200319
vls] 20067} 200719 739 A o)A Lo ¥
marker7} o] ®odZ o 2], o] Atto] HWES] uj=2:=
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Fig. 2. Allele frequency of 8 microsatellite loci compared within farmed flounders hatched in 2003, 2006 and 2007. Some alleles shown distorted
frequency as vanished (blank arrows) and appeared (filled arrows).
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