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Genetic variation in artificial seed of Japanese abalone, Haliotis
discus based on microsatellite DNA

Motoyuki HARA ™, and Masashi SEKINO™

Abstract For evaluating the efficacy of the developed microsatellite DNA markers to
detect changes of genetic diversity in artificial seed populations and to estimate the
impact into natural populations due to stocking practice, we analyzed genetic varia-
tions within and between four artificial seed populations and four natural populations
of Japanese abalone Haliotis discus containing Ezo-awabi and Kuro-awabi. All of 9
microsatellite loci screened in this study showed polymorphisms with highly varia-
tions. Marked reductions of genetic variability in artificial seed populations compared
with the natural populations were observed in terms of number of microsatellite al-
leles. Significant differentiation was between the Ezo-awabi and Kuro-awabi, between
the artificial seed populations and natural populations, and between the artificial seed
populations. We conclude that, based on the decreased genetic variability observed in
all the artificial seed populations examined, bottlenecked effects occurred when each
artificial seed population was founded.

Key words: artificial seed, bottlenecked effect, genetic diversity, Haliotis discus,
microsatellite DNA
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/ =)+ 7 ookvaik (Sambrook et al., 1989)ic
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v—r v AFRITE, 5 Cyb #E#k L7KS primer
B L UReverse primerd ¥ — 27 £ ¥ Z%* » b (Thermo
Sequence fluorescent labeled primer cycle sequenc-
ing kit with 7-deaza-dGPT,Amersham) Zf{#HH L,
V=7 T VRICFHNKDNAY -7 = v+ — (ALF
express, Pharmacia) 2 L 7z, 5 5 N7z HEEE S
DF—=I»b, 754 <w—i&kil~ 7 b (Primer Pre-
mier, Premier Biosoft International) iZ& - T, CA
) E— FZBROHHR T, Rl T I A v —mEt L

it oA~ — 13, JLiEERAEOEMEMNV T,
PCRIIGTHR DA 528 ~7co PCRIIGE, 20
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KET 579, 7 ) VEO LB ZEERT Y 7 b
FSTAT Tk ® 7z Allelic Richness 2 W7z (Goudet,

Table 1. Sampling sites, date of sampling, and sample size of the 10 Japanese abalone populations

Prefoctore) populations”  abhreviaton | Date sampled  Sample sive
Okushiri (Hokkaido) NE KO Jul.,1999 96
Taro (Iwate) NE KT Nov.,2000 96
Ijika (Mie) NK KL Aug.,1999 68
Mugi (Tokshima) NK KM Aug.,2000 96
Iwate-1 (Iwate) AE T Apr.,1999 48
Iwate-2 (Iwate) AE X Apr.,2000 48
Mie-1 (Mie) AK H Nov.,1999 48
Hyougo-1 (Hyogo) AK KH Nov.,1999 48

For geographical positions of populations, see Fig.1
* E:Ezo-awabi distributed region; K:Kuro-awabi distributed region
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2000, zhZ N OB OKEICB T 5 Hardy-
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%K 512, Cavalli-Sforza (Nei et. al., 1983) Di#
=HIEERE (D) %2R, EBEfE & (NJik, Saito and
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% W TR X 2 1ERk L 72,

HRELUEBE
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BHL, dEiEE AR e MRET L RS R, RE O EER
EERMWALENOTTEE~—H—&L T, 9250
<A 204 F 54 b <= —EIEF SN, Table2
<A 7a45 54 PDNAFRIOKIEOR], 7514 ~<—
DS, T =—WREB X PGenBankBFiFESE /R L1,

/77 EDNAD S#EFT L9 DDOPCRT 51 = —
37 a7 7B T bii#EAL < PCR EY MRS
Nl =V 77 EORK2ER, ATHB24EH, 7
07 7 EORARET 2EAB LI CATHE 28£FO T
) VHERE & Appendix A 1T, £ L T, Tabled ic%h
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BOTT VVEB 2L 02 ERL, SHEOELRE
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VvEL (A) T9.0~9.7, FEHE~ T oS {EER (He)
T0.556~0.633 &, HEES (18P MEE LTV ST 0
A hv—h—0KREM (A:2.9, He:021) &K
L CHAS T E D - 2o

EHBOEENEN

VT EEsuT IR, BIUOATHEE KRE
FRIC B 5 2B EHEVICDOWTHEN, =V 7Tk
Loy eoEHTIE, 7V IVEEICE# D 5
BB RSN, T, SEFDEY D D Allelic
Richness35.7 58.3, ~7 v #ESIKROEIEE (Ho)
EWRE (Hy) O3 ZE 12 110.495~0.649 & 0.525
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Table 2. Microsatellite primer sequences developed from Ezo-awabi Haliotis discus Hannai*'

Anneal Gen Bank

Locus Repeat motif(5-3') Primer sequence (5-3) “C) accession
Hd527 (CTCA), F-tgt aaa gac cct cgt cat ttg ga 59 AB178064
R-agc age tga cac gee gtg ata t
Hdb535 (CTCA) F-ttt aac tct aca tge cga ag 58 AB178065
R-tac tgt cag tcc aca tag gat
Hd553  (CTCA) F-ttg cta aaa gcg geg taa aac a 58 AB178066
R-tge cac cac tac gac ata caa aga

Hd601 (CGCA);(CA), F-ttg ctc cca aag gaa aga ac 58 AB178069
R-atg ttt aca att ctg tat gtt cag ct

Hd604  (AAT)w F-gtg tca gtt cte caa aca ctt 55 AB178070
R-gaa aag gac tca aca agc ag

Hd680  (CTCA); F-cac tta ggg ctt tce tee cac att 55 AB178073
R-tga gtg gct atg caa aca acc atg

Hd715 (CTCA); F-gaa gce cat tte tgg tgt cc 55 AB178074
R-cgt tect gtt cat acg cat agt g

Hd731 (ATG®)y F-gtt tat tgt tgt gec aaa ceg a 58 AB178077
R-ggt tta att caa agt gac gga

HdI1147  (AGGCQG); F-tat ttc agc ctg att aac cct gtg 58 AB178083

R-acg ctt act caa ctt ggc act tac

*1 A total of 25 microsatellite markers were developed, of which 9 markers were used (see text)
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iR Lic, COEREEBERKPS VT EEY
o077 EMRELLNPNE T EDbNB, TE, =
T EOEHAERIEREZT O D7 o7 7 ETIRIFR
DK & & 2 KEEIESHH L THD (Momoyama
1999), —#fo s oy v A cidz 7y e ALK

HOWRBRRFONTVE I EnD, ThHD~v—H —
Br7o7 AR TO YT U EOREER NS
DIcEERbN B, 51T, ENMOHBBIR T
I U 7o RERE & AT RER A o 56/ & Tl v
BBTh s Enbhrd, $bb, DL
ATHE CTREMMTOIH S SEENEVD H 5 b
oo, FEEAEEICRHBORKBEEEZFHL TS
& S HU OB E K L TEEZ 5N B,

0.1

Fig. 1. Unrooted neighbor-joining tree based on
modified Cavalli-Sforza chord distance (D). The
numbers refer to percentage bootstrap values gen-
erated from 1000 replications of resampled loci.
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Table 4. Pairwise multilocus Fs; () calculated for the 4 artificial and the 4 natural abalone populations based on 9 microsatellites*' (above diagonal), and

genetic distances modified Cavalli-Sfoza chord (D.) between the 8 abalone populations (below diagonal).
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0.108(0.000)** 0.1110.000)** 0.028(0.000)** 0.032(0.000)** 0.167(0.000)** 0.096(0.000)**

0.008(0.000)*

KO
KT

0.069(0.000)** 0.020(0.000) ** 0.025(0.000) ** 0.111(0.000) ** 0.055(0.000) **

-0.002(0.878)

0.064(0.000)**

0.030

0.094(0.000) ** 0.026(0.000) ** 0.038(0.000) **

0.062(0.000) **

0.098
0.096

0.076

0.140
0.133
0.078

0.023 0.064(0.000)** 0.099(0.000)** 0.026(0.000)** 0.039(0.000)**
0.141

0.191
0.078

KM

0.127 0.047(0.000)** 0.120(0.000)** 0.067(0.000)**
0.180

0.080
0.094

0.083(0.000)**

0.143(0.000)**

0.133
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0.084

0.069(0.000)**

0.235

0.148
0.127

0.208
0.166

0.136

0.218

0.087
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Significant departure of the 6 value from zero is determined by adding

“! Probability value associated with the 6 is given in parenthesis.
*(significance levelr for 45 simultaneous tests: P<0.0011).
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