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ABSTRACT

The genetic variation of Ark Shell, Scapharca broughtonii black was estimated using six polymorphic microsatellite
(MS) loci in 443 individuals collected from five populations in Korea. The mean numbers of alleles per locus in five
populations were 10-28. The mean number of alleles per locus in Jinhae Hatchery (JHH) population showed the
least value as 15.5, but that in Gangjin (GJ) population showed the most value as 20.3. The mean expected
heterozygosity in Saryangdo (SR) population showed the least value as 0.817, but that in Gangjin (GJ) population
showed the most value as 0.831. In Jinhae hatchery(JHH) population, the mean expected heterozygosity was
0.822, there was no significant difference from those of wild population. The Fsr values in Gangjin (GJ) population
showed significant difference from those of the other populations, which revealed Gangjin (GJ) population is
genetically different from the other populations. The Fst values among Jinhae Hatchery (JHH) population, Jinhae
(JH) population and Saryangdo (SR) population showed lower values than the others, which implies there was a
gene flow among these three populations. The Fsr value and genetic distance between Jinhae (JH) population and
Saryangdo (SR) population showed the least value as 0.0001 and 0.0386, indicating that these two populations
were genetically the same.
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Fig. 1. Geographical locations of sampling sites for Korean
ark shell populations.
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Table 1. Sampling locations, date of collection, geographical coordinates and the number of Scapharca broughtonii

samples used in the present study

(Abbreviation of Collection Latitude Longitute Sample
Wild population
Jinhae (JH) Mar. 2009 34° 96" 777 N 128° 55" 63" E 96
Saryangdo(SR) Mar. 2009 34° 80" 48" N 128° 20" 28" E 96
Gangjin (GJ) Mar. 2009 34° 84 80" N 127° 93" 05" E 96
Goheung (GH) Apr. 2010 34° 56" 05" N 127° 12" 60" E 95
Hatchery population
Jinhae Hatchery (JHH) Mar. 2010 35° 05" 23" N 128° 66" 27" E 60
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A 95mtelE #Alskgl e (Fig. 1, Table 1), 43 443w}
g Izl 24 222 microsatellite 42 $]5to] 2145
ek Aolgle sz AHE F5 242 DNAE +
3l7] A7kA] 100% ollekgel] R#stgitk. MagExtractor
genomic DNA #&| 7]EZ o]83le A% DNA #&|%4x
(MagExtractor MFX-6100, Toyobo) ¢4 total genomic
DNAZE #3235t} #2391 DNAE spectrophotometers
o] g3lo] A=sla 43 DNARE #4]¢] o]&3}sir)

2. Microsatellite DNA (msDNA) ¥4

47] microsatellite v} (KSB16, KSB84, KSB132,
KSB314) £ o|Ae| An and Park (2005)°] <Jsf] 2]l
2%, 27) microsatellite ©}7] (SB57, SB311) & o]Ae|| Li
and Li (2008) °f ¢Jal #2|=l Zls & A7-olA] ARE-sisic
67 primer set®] forward primer:= 6FAM, HEX, =+
NEDZ ¥3% ZA|3}4 reverse primers} &7 PCR3}L
PCR product® #7952 Eqlsle] 34 &S A48}
gt 343 PCR product®} 400HD marker, HiDi
mixtureE 411 95Cel|4 5¥7F HAE 5 ABI 3130 xI
genetic analyzer (Applied Biosystems) & o83}
genotyping 33tk 72+ loci®] PCR W2 50 ng genomic
DNA, 200 #M dNTP 20 mM Tris-HCI (pH 8.3), 100
mM KCI, 2.0 mM MgCl,, 0.3-0.5 M primer, 0.5 unit
f-taq polymerase’} £grsl £ 15 pl ¢S PTC-200
thermal cycler (MJ research) & o]&3le] $3js}ict
PCR 7& & 95TejA 15%7F DNAE #HAE v, 9
4TCo4  20%7F denaturation, 60Teo|A  30%°|A
annealing, 72CellA 1%7} elongations 353] WkE3 3
%% DNA AS 72TCoA 5%7F 31t} Fluorescent
peak data:= Genescan (version 3.7) <} Genotyper
(version 3.7) software program (Applied Biosystems)
o2 FA33ich

3. Population genetic data ¥4

ZF locus®] WiE-HAA 4 9 wlx, #EH] o) FAHIE
(Ho), 7t)x] ©|343E (He) < CERVUS 3.0 Zz71%)
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2 Genepop 3.4 =213 (Raymond and Rousset, 1995)
< o]43}o Markov-chain el ofsf #F F4413 W=
o} 71 FAAE xS A2 ulwsle] random allelic
permutation Ao Z FoAS AAEI} (Weir and
Cockerham, 1984). f24 AxE oS Hi3slslr] 93}
o] Bonferonni corrections AR&-3ke] A=} (Rice,
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AA = (locus) & HHEFAAF (allele) 4 10-2870% 2
AR BEoE-+AA 5 JHH (R AR A
155702 71 A9la, Apdat Ak 16.7-20.322 GJ (%
A A o] 71 Eghth Aol B 7l o] ¥ A
52 0.817-0.8310|91%, JHH (A3l FAAD) 2 0.822
ojqict. ArAziwel] vwek wf FAFe] 7 o] FAFEL
JujA ez FRasle] gl gkt (P > 0.05). Li and Li
(2008)= F= AbEAd  dsfolal x7),  Scapharca
broughtonii 407 7ol s 12709 polymorphic
microsatellite markersE #e]3le] dg{414 hkd S +
A3 Az}, 7)d o] 3 &2 0.444-0.9448 1 98] 1 g
+ drEvke 5 1Y e vehde] F54 gzl o
ke o] e ol @A TES el

olPHEE HAPoF <l HWENA nigles ojg2
sequential Bonferroni correction®.2 307l -4 zlz}zol
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Table 2. Number of alleles (N), observed and expected heterozygosity (Ho, He), and probability value of
Hardy-Weinberg equilibrium (P) at each locus for each population

. . Hatcher All
Wild Population Populatign Populations
Locus JH SR GJ GH JH
KSB16 N 24 17 21 17 17 31
Ho 0.590 0.527 0.533 0.436 0.567 0.528
He 0.646 0.572 0.556 0.529 0.603 0.580
P 0.111 0.459 0.959 0.067 0.262
KSB84 N 19 18 25 22 17 32
Ho 0.322 0.441 0.375 0.446 0.373 0.393
He 0.906 0.906 0.934 0.926 0.900 0.928
P 0.000" 0.000" 0.000" 0.000" 0.000"
KSB132 N 11 12 10 11 11 16
Ho 0.539 0.521 0.451 0.442 0.424 0.479
He 0.829 0.809 0.782 0.851 0.810 0.834
P 0.000" 0.000" 0.000" 0.000" 0.000"
KSB314 N 13 12 21 15 10 22
Ho 0.779 0.760 0.853 0.768 0.817 0.794
He 0.791 0.797 0.887 0.826 0.819 0.830
P 0.725 0.265 0.027 0.119 0.182
SB57 N 18 21 19 18 20 23
Ho 0.832 0.906 0.884 0.863 0.933 0.880
He 0.878 0.898 0.887 0.882 0.903 0.887
P 0.433 0.959 0.350 0.571 0.997
SB311 N 20 20 26 28 18 34
Ho 0.352 0.418 0.341 0.533 0.400 0.411
He 0.896 0.918 0.939 0.930 0.896 0.931
P 0.000" 0.000" 0.000" 0.000" 0.000"
Average N 17.5 16.7 20.3 18.5 15.5 26.3
Ho 0.569 0.595 0.573 0.581 0.586 0.581
He 0.824 0.817 0.831 0.824 0.822 0.832
* Significant at the 5% level after Bonferroni correction (P < 0.00833).
3. 338 23} al.(2007) o] v} Fxs| Ak A Alole] {44} I
P52 xS AR 3§ pairwise Fst test: 71 Aot A o= Adel F43 A5 Jegic
Table 3o Yelligich A 7F For 342 1071 714 474
Ak Alolol] F-2AQl 23} Ao)7}t it & JH (R A< 4. 5338 A9 L 313 4934
AD)-GI (F AQAE) = 00105 SR (AFF AdA Nei (1972) il <3 SA4% A 1es 2=

«
L

Hh-GJ (A A4 = 0.0093, GH (ZE AAAH-GJ
(A AR = 0.0214, JHH (3] FAADH-GI (FA

A AEl) = 0.01032.2 GJ (A AR £ oh2 Ay}
F3A Aols wel vhe Hda} FAA R Soldgit. JH

(s AdAD)-SR (AFF AdAD), JHH (W FAA
H-SR (AHF AdAE) % IH (A3l AQA)-JHH (R3]
FAAE) 7] Fsr 2 0.0001, 0.0006 ¥ 0.0032% wj--
S| et g ZF 5414 35 (gene flow) 7F delda=
dAIEE 53] JH (A3 AAAE) ¢ SR (AFF AR
2 Fsr k0] 0.00012 53] w2 k& vehd] 7 Ao Ad2
FAReR 79 Aoja & 4 9} o] A= Cho et

g A 7+ 544 AZE pairwise Fsr test 23k} npztr}
Az JH (A3l AR oF SR (AFF AR ) ©] 0.0386
o2 714 7 Aoz vehton (Table 4) PHYLIP 3.5
=373 (Felsenstein, 1993) & o]-&-3f¢] A4l At 7+
AA A= A4 JH (A3 AAdAD) oF SR (AFF AR
A o] 7P 7k AeE Yyt (Fig. 2). o]2fgh A
1990 AsfutellAle] sz HFlAlE sidstr] fgt o
Aoz Asfutit vzl Folle] Ak ok Az wE e
2 oldl A¥= o]F FAFA o w [l Arety sk

Cho et al. (2007) - mitochondrial COl gene
sequences TAE ¥ For #ollA =W dslie} Az AF
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Table 3. Fsr values between samples (below diagonal) and probability of differentiation with P value in Fsr
estimate (above diagonal). (For population abbreviations, see Table I)

JH SR GdJ GH JHH
JH - + - -
SR 0.0001 - -
GdJ 0.0105 0.0093 + +
GH 0.0074 0.0086 0.0214 -
JHH 0.0032 0.0006 0.0103 0.0060
+, significant; —, not significant in Fsr Significance was tested at the 5% level with a Bonferoni

corrected P (P < 0.00833) for multiple tests.

Table 4. Nei genetic distance between the five populations of the Korean ark shell

JH SR Gd GH JHH
JH
SR 0.0386
Gd 0.0820 0.0724
GH 0.0770 0.0816 0.1333
JHH 0.0990 0.0821 0.1437 0.0755
019 For 4h& 01793015 00} elleh 34V A Alele]  ®, 2 Ad microsatellite v71e] B A 41

W 0.4731, Aslek T4bE AT Abole] 32 0.3712% =
WA Afele] For #tEch 2w o] vepisly, A 71
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W A Addahs 3] Fesl $AE YEide] & A7 2
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gl Aoz 24w,
2 o

Fevet szl Ade] A veRde B slsl ¢
ek 57) Aede] ) 443vtel SAste] 67he] ThAe]
=2 microsatellite W[AE o]&3lo] A3}
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Fig. 2. UPGMA dendrogram produced by PHYLIP software
3.5, showing the relationship among wild and hatchery
Korean ark shell by microsatellite data set. Nodal values
for bootstrap support over 50% of the 1,000 replicated
tress.

JHH (A8l FAAeh o] 1552 7P A%, GJ
A o] 20.30% 7P wWokdt. A 71H o]FAHREL SR
(AR o] 0.817% 7P Wsta, G (FAAIAE)
©] 0.831% 7P ¥gtom JHH (FsIFAA) & 0.822%
Aol wlas) ejn)Ael Aeol= il

AT ZF For 3k GI (Al AdAld) o] v Ada} 23}
A afelg B o At} fAAoR Ao
JH (A8l A4, SR (*}%‘; A 2 J 2
AR Abele] Fsr 32 vl A vebd Ak 2 7414 &
F (gene flow)7} Aolwt5-5 hABaL ek 53] JH (s
AdAd) 7 SR (AFF AQAD) & Fer #o] 0.0001 7}
7 stsrer Ad 7 A4 72 (0.0386) = 7P 77k
FAA FAdAE P TP e s Yehd fA1A
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