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50911467: MAJOR: ENVIRONMENTAL SCIENCE; M.Sc. (ENVIRONMENTAL
SCIENCE)
KEYWORDS: PCR-RFLP/ 16S rRNA/ ND4-ND5/ D-loop/ ITS-1/ Amphiprion polymnus/
anemonefish
ORATAI MANGKALAD: GENETIC DIVERSITY OF THE SADDLEBLACK
ANEMONEFISH (Amphiprion polymnus) POPULATIONS FROM NATURE AND FARMS.
ADVISORY COMMITTEE: CHUTA BOONPHAKDEE, Ph.D., THANOMSAK

BOONPHAKDEE, D.Agr.Sc. 123 P. 2010.

The purposes of this study were to analyze genetic diversity of the saddleblack
anemonefish (Amphiprion polymnus) and evaluate different DNA extraction methods that suitable
for PCR-based assays. For analysis of genetic variation of the saddleblack anemonefish,
experimental samples were collected from 1 natural location (Rayong-NA)and 4 local fish farms
[Rayong (RY), Phuket (PU), Phungnga (PA) and Chonburi (CN)] (n=45, 10, 29, 52 and 20,
respectively). Both frozen and 100% ethanol-preserved fin clips of the anemonefish were used for
DNA preparation. Four different DNA isolation methods; 1) GF-1 tissue DNA extraction kit
2) PCR-ready genomic DNA 3) Chloroform and 4) Guanidine Thiocyanate, were then compared.
The results indicated that the PCR-ready genomic DNA method was more suitable than others.
This procedure is applicable to a large-scale study with a short protocol, technically easy, using
small'size of tissuie and requires no potentiaily hazardous chemicals. In addition, the obtained DNA
samples can be processed directly for PCR amplification.

To analyze genetic diversity within and among populations of the saddleback
anemonefish, 3 mitochondrial DNA regions (16S rRNA, ND4-ND5 and D-loop or control region)
and the nuclear Internal Transcribed Spacer (ITS-1) region were examined by PCR-RFLP. The
results showed that 165 rRNA and ND4-NDS5 regions were obviously not suitable for population
diversity analysis. However, restriction analysis of the D-loop fragment (approximately 1,100 bp)
obtained from all tested samples with Msel, Sspl, HpyCHA4V, Asel and Hpall gave 23 haplotypes
in total. All composite haplotype were clearly differentiated populations between NA, RY and
CN from PU and PA. Analysis of molecular variance measured by AMOVA showed highly

significant genetic differentiation among populations (Fy;: 0.5083, p<0.05) and showed high



percentage of variation within population (49.17). Analysis of genetic structure within population
(NA, RY, PU, PA and CN) showed generally high haplotype diversity (h+SE = 0.7510.06,
0.5310.09, 0.7310.5, 0.407£0.07 and 0.671:0.08, respectively) and nucleotide diversity (TC =
0.007, 0.007, 0.010, 0.006 and 0.008, respectively).

Restriction analysis of the ITS-1 amplified PCR fragment (approximately 750 bp) with
Haelll, Hpall, Mnll, Hhal and Hinfl gave 31 composite haplotypes, which clearly distinguish
between different populations. The AMOVA analysis inferred significant/genetic differentiation
among populations (Fg.: 0.1539, p<0.05) and revealed high percentage of variation within
population (84.60). Analysis of genetic structure-in each population (NA, RY, PU, PA and CN)
showed high levels of haplotype diversity (ht:SE =0.5910.07, 0.71%0.11, 0.7110.04,
0.9170.01 and 0.82i0.05, respectively) and nucleotide diversity (T = 0, 0, 0.004, 0.001 and
0.001, respectively). These results-indicated that RY local fish farm population likely to be the
same population of the Rayong natural population (RY) or they may\come from the same
maternal line. These results could be a basis for the development of suitable management

strategies for conservation purposes.
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