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ABSTRACT

Genetic diversity of abalone in Thailand; Haliotis asinina, H. ovina, and H. varia were
analysed by PCR-RFLP of 18S and 16S rDNAs. Restriction analysis of 18S (nuclear) rDNA with Alu
I, Tag 1 and Hae 111 and 16S (mitochondrial) rDNA with Bam HI, Eco RI, Hae 11l and Alu 1 gave 12
and 13 digestion patterns, respectively. A total of 49 composite haplotype were found. Composite
haplotype of 16S rDNA could differentiate H. asinina, H. ovina and H. varia unambiguously. In
addition, differentiation of H. ovina from the Andaman Sea (ABBB) and the Gulf of Thailand (AAAB

and AABB) could also be carried out by PCR-RFLP of 16S rDNA.

A UPGMA dendogram constructed from genetic distance between pairs of composite
haplotypes revealed reproductively isolated gene pools of these abalone and indicated that H. asinina
and H. ovina are genetically closer than H. varia. Disregarding H. varia due to small sample sizes,
geographic heterogeneity analysis and F; estimate indicated clear genetic differentiation between H.
ovina originating from the Andaman Sea (west) and the Gulf of Thailand (east, P < 0.0001) whereas
partial differentiation was observed between the Philippines and the remaining H. asinina samples (P

<0.0021).

Genetic diversity and population differentiation of the tropical abalone (H. asinina) were also
analysed RAPD-PCR. Based on restriction analysis, a lack of population differentiation was observed
between natural H. asinina samples in coastal Thai waters (P > 0.0083). Conversely, RAPD analysis
using primers OPB11, UBC101, UBC195, UBC197 and UBC271 illustrated significant
differentiation between natural H. asinina from the Andaman Sea (HATRAW) and the Gulf of

Thailand (HASAME and HACAME) (P < 0.0001).

Three partial genomic libraries were constructed from A/u I-digested, vortexed/sonicated and
mixed enzyme (Alu I, Hinc 11 and Rsa 1) digested genomic DNA of H. asinina and yielded the
percentage of microsatellite containing clones of 0.20%, 0.42% and 1.46%, respectively. Eleven clones each
of perfect, imperfect and compound microsatellites were isolated. Ten locus-specific primer pairs (Hasl -

Has10) were analyzed to evaluate their polymorphic levels.

The numbers of alleles per locus, observed (/) and expected (H) heterozygosity were 3 - 26
alleles, 0.27 - 0.85 and 0.24 — 0.93, respectively. Three microsatellite loci (Has2, Has3 and Has8) were
further used for examination of genetic diversity and differentiation of natural H. asinina in coastal waters of
Thailand. The effective number of alleles (n ), H, and H, of HACAME (9.37, 0.62 and 0.88) and HASAME

(7.66, 0.78 and 0.86) from the Gulf of Thailand were greater than those of HATRAW (6.04, 0.58 and 0.62)
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from the Andaman Sea. Genetic heterogeneity and Fg; analyses indicated intraspecific population
differentiation between natural H. asinina from the Gulf of Thailand (HASAME and HACAME) and the

Andaman Sea (HATRAW) samples (P < 0.0001).

For development of species-specific markers, the amplified 16S rDNA of individuals
representing composite haplotypes found in this study (AAAA, AAAE in H. asinina; AAAB, AABB
and ABBB in H. ovina and AABC, BABC, BABD, BABF and BABG in H. varia) was cloned and
sequenced. A neighbor-joining tree constructed from sequence divergence of 16S rDNA allocated
those sequences according to species origins of abalone accurately. Species-specific PCR based on
16S rDNA polymorphism was successfully developed in H. asinina and H. varia but not in H. ovina.
The sensitivity of detection was approximately 25 pg and 50 pg for DNA template of H. asinina and

H. varia, respectively.

Species- and population-specific markers of abalone; Haliotis asinina, H. ovina, and H. varia
in Thai waters were also identified based on RAPD analysis. Fifteen species-specific and six
population-specific RAPD markers and a 1650 bp band (UBC195) restricted to H. ovina from the

Gulf of Thailand (east) was found. All specific RAPD markers were cloned and sequenced.

Twenty pairs of primers were designed and specificity-tested (N = 12 and 4 for target and
non-target species, respectively). Seven primer pairs (CUHA1, CUHA2, CUHA4, CUHAII,
CUHA12, CUHA13 and CUHA14) were specifically amplified H. asinina DNA whereas a single pair

of primers showed specificity with H. ovina (CUHO3) and H. varia (CUHV1), respectively.

Five primer pairs including CUHA2, CUHA12, CUHA13, CUHO3 and CUHV1 were further
examined against 216 individuals of abalone (N = 111, 73 and 32, respectively). Results indicated
species-specific nature of all except CUHO3 with the sensitivity of detection of 100 pg and 20 pg of
the target DNA template for CUHA2 and CUHA12 and CUHV1, respectively. The species-origin of
frozen, ethanol-preserved, dried and boiled H. asinina specimens could be successfully identified by

CUHA2. CHHA12 and CUHA13.
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