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Evaluation of Effective Breeders Number (Ne) for Stock Enhancement
in Olive Flounder Paralichthys olivaceus Using Microsatellite

DNA Markers
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Genetic change from broodstock to hatchery stock of the olive flounder Paralichthys olivaceus and effective
number of breeders (Ne) were investigated by the different fertilized-egg collecting methods; E1 (eggs collected
one day after spawning) and E2 (eggs collected two days after spawning) using seven microsatellite loci (Kop2,
Kop22, Kop18, Kop3, Kop21, Kop9 and Kop26) for the better understanding of stock enhancement. Observed het-
erozygosity in three stocks ranged from 0.651 at Kop3 to 0.928 at Kop22, with offspring being slightly higher het-
erozygous over their parents. However, the genetic reduction of offspring was significant. The offspring allele
number per locus was reduced to 23.5% for E1 and 17.6% for E2 of their maternal number. Ne to the hatchery
stock was estimated to be 21.9 for E1 and 34.3 for E2. The inbreeding coefficients of populations E1 and E2 were
0.023 and 0.015, respectively. The present study suggests the extension of the egg collection period for a recovery
of the genetic diversity in artificially produced offspring.
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Dr. GenTLE kit (TaKaRa)g ©|-8-3l%] DNAE F&3t3.2m,
Ao AM2-E microsatellite locit Kim et al. (2003)2]
o 9Ja =% 771 (Kop2, Kop22, Kopl8, Kop3, Kop21, Kop9,
Kop26)Ys ©]&315it). 3k Z+ Al59] genotype £412 DNA
H7IME ¥-4]7](US/ABI Prism 3100, Applied Biosystems)Z
ARE-EF3ATE.

ouldekst FRATY §34 TS etétr] flsted 2t
F-A 23l )3t Y- A (number of alleles per locus), ©]
3 7 314 & (observed hetrozygosity; Ho, expected hetrozygosity;
He), 37} ¥z & #Ast9en, 2 2zl tfste
AMOVA (Analysis of molecular variance approach used in
Arequin, P<0.05)°] €13} Hardy-Weinberg equilibrium testE 3}
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MNE 7P HYI Kop22¢9t Kopl18S 24zt 1570 = 71 Bkt

Table 1. Genetic variability between breeders and offspring of olive flounder in seven microsatellite loci

Kop2 Kop22 Kopl18 Kop3 Kop21 Kop9 Kop26 Mean
Breeders
No. of alleles 11 15 15 6 14 11 13 12.1
Heterozygosity
Observed (Ho) 0.819 0.928 0.831 0.651 0.795 0.723 0.904 0.807
Expected (He) 0.819 0.878 0.878 0.668 0.744 0.811 0.858 0.808
(Ho/He) 1.000 1.057 0.946* 0.975 1.069 0.891* 1.054 0.999
El
No. of alleles 9 11 12 5 9 9 10 9.3
Heterozygosity
Observed (Ho) 0.884 0.891 0.906 0.651 0.814 0.760 0.837 0.820
Expected (He) 0.813 0.852 0.851 0.725 0.780 0.760 0.807 0.798
(Ho/He) 1.087* 1.046* 1.065* 0.898* 1.044* 1.000* 1.037* 1.025
E2
No. of alleles 10 13 12 5 11 9 10 10.0
Heterozygosity
Observed (Ho) 0.829 0.883 0.811 0.703 0.829 0.910 0.874 0.834
Expected (He) 0.816 0.880 0.849 0.702 0.788 0.800 0.828 0.809
(Ho/He) 1.016* 1.003* 0.955* 1.001* 1.052% 1.138%* 1.056* 1.032

*Departure from Hardy-Weinberg equilibrium (AMOVA test, P<0.05).
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(Table 1). 8MF &<F At Yabd E1 SRS Hg/H
A it 9.371 o9, Kop3el 5712 7 9037, Kopl8o]
1202 71 BUTh K3 o] & <t AEslo] Aakd E2 £2
Ao Y FAA s Ha 10070 92w, Kop37t S71E 7+
A ASIAL, Kop227t 13702 718 Bk}, Ag7|7te] A4
NE-F2Ax571 BolA= g VeRliTh

oulFe, E1 AV % E2 2849 5 70 A9 Ho
HOE 0.651~0.9280)90.01, Kop37t 7F ¥ Kop229l| 4 =
Al VERTh g of | eke] W How 0.807% 37 HeE &5
7P Bl B2 ZEATIN 0.834% 7P A4 Jehden,
@717ke] AeE FA ehs AEe Bk 7 s
g3k AMOVA®| 98k Hardy-Weinberg equilibrium test 2
Tl A Kopl83 Kop9ellA P<0.058] f-22]¢l zpo]

B9l whde)] En oM E BE locusol A F2]& el z}o)

HtH(Table 1). 28y} 7+ FA2kapE dE-FdAre] Rl

Table 29} o] F=87 2pol= Bolx| &9t}

AN@7|7he] zlojol} W thYHAke} Hodl WHstE BH, &
HASe] g2 ofulg]etel vlsl HA 9.1%elx] Ha
35.7%9] 75 eI E, HaH 22 El FEATNA 23.5%,
E2 ZRATONAN 17.6%2] 2431300} 3 How o] u]5] ¢ H]
& Faxtatel wet Zfel7k Aot e o R Bl TR DA
1.6%, E2 ERATONAM 3.3%7F 271813t (Table 3).

A AL A}, Aol B &4 & A9 couple
5 Bl £E3WA = 27019eH, B2 SRAWINAME 60
o2 El TEAY B 29 Hwrh ook ek AA| skt
of gt ol El FEATIAN £ 230t e o)F
AR oukE], £ 14nEl9T, E2 FRAWNAME 35t R
&3l 15k, A 20w AT FEOVHTETI(Ne)E F
A3t7] A3 Abgel] Fogt AZojn]e] 4o Hl&E BA
31, Ne= El SEATNA 21.9712], E2 £EATNA 343
o2 FAHIUT. oo we} ZxAFE El TEF G0
0.023, B2 SRS 0.0158A4] E2 FEZTNAM 24 et
YT (Table 4).
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Table 2. Major allele frequencies of olive flounder breeders and
offspring at seven microsatellite loci

Allele  Size (bp) Breeders El E2
84 0.114 0.163 0.081
94 0.120 0.031 0.086
Kop2 98 0.331 0.236 0.333
102 0.151 0.085 0.131
114 0.120 0.295 0.167
144 0.096 0.035 0.072
150 0.084 0.105 0.153
Kop22 158 0.253 0.209 0.149
160 0.084 0.174 0.144
162 0.127 0.174 0.162
164 0.084 0.143 0.077
204 0.181 0.248 0.303
210 0.090 0.070 0.077
Kopl18 218 0.225 0.136 0.113
220 0.120 0.174 0.113
222 0.066 0.074 0.099
113 0.482 0.256 0.427
Kop3 115 0.271 0.376 0.261
117 0.139 0.151 0.158
121 0.078 0.213 0.149
139 0.054 0.074 0.095
141 0.453 0.329 0.372
Kop21 143 0.102 0.116 0.179
153 0.060 0.062 0.086
167 0.175 0.287 0.144
184 0.211 0.097 0.295
186 0.120 0.066 0.041
Kop9 192 0.321 0.395 0.221
194 0.078 0.027 0.077
198 0.120 0.244 0.221
177 0.090 0.012 0.059
179 0.048 0.105 0.117
Kop26 183 0.261 0.329 0.248
185 0.102 0.120 0.126
195 0.199 0.205 0.260
215 0.072 0.101 0.072

kol B AEAA JIFTFEAYY #8 A7 2
oful4 Brhe oAtk FAO (1993)s Ql3ERAIAM)

Al fAISoF she oulgre)] gt XS AAER oY ATE

BAE] Neg slolsle Wil 283 AEHR 239t

Table 3. Reduction in alleles per locus (%) and heterozygosity (%) from broodstock to offspring in different egg collecting periods

Kop2 Kop22 Kop18 Kop3 Kop21 Kop9 Kop26 Mean
Alleles per locus
El 18.2 26.7 20.0 16.7 357 18.2 23.1 23.5
E2 9.1 133 20.0 16.7 214 18.2 23.1 17.6
Heterozygosity (Ho)
El -7.9 4.0 -9.0 - 2.4 -5.1 7.4 -1.6
E2 -1.2 4.8 2.4 -8.0 4.3 -25.9 33 -3.3
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Table 4. Estimation of effective number of broodstock size by pedigree
tracing using seven microsatellite loci

Offspring
E1l E2
Number of contributors 23 35
Female (Nf) 9 15
Male (Nm) 14 20
Ne (unequal sex proportion)
=4 NfNm / (Nf+Nm) 21.9 343
Inbreeding coefficient (F=1/2Ne) 0.023 0.015
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