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Genetic diversity of five geographic samples of Penagus monodon in Thailand (Satun,
Trang and Phangnga located in the Andaman Sea and Chumphon and Trat located in the Gulf of
Thailand) was examined using PCR-RFLP of two mitochondrial genes composing of the 165
ribosomal () DNA diigested with Mbo I and an intergenic region of cytochrome oxidase subunits | and
Il (COI-COI) digested with Alu 1, Mbo 1, Taq 1, Hint I'and Dde 1. Thirty-seven mtDNA composite
haplotypes were identified and could be allocated into one or the other of two mtDNA lineages, A and
B joined in a UPGMA dendrogram with the sequence divergence of 2.558%. The mtDNA haplotypes
generated from digestion of an intergenic COI-COII wath Alu | and Tag | represented these mtDNA
lineages accurately offering simpler mtDNA typing in p. monodon. The average haplotype diversity of
p. monodon MtDNA was 0.8548 + 0.000L. The average nucleotide diversity within and between
samples was 3.3283% and 3.3648%, respectively. The nucleotice divergence of five p. monodon
samples was 0.0365% implying degrees of population subdivisions in Thai p. monodon. Significant
geographic heterogeneity was observed between the Andaman Sea and the Guif of Thailand samples (P
< 0.0001). As a result, five p. monodon samples were differentiated to two different populations; A
(Sato, Trang and Phangnga) and B (Chumphon and Trat). Results from this study indicated that
potential female-mediated dispersal (biased female gene flow) may exist between p. monodon from
Trat and Chumphon.

Department.......... " — Student "JGEmatile. ..oyt Ueeiiiie,
Field of study......Biotechnology Advisor ’s signature....ﬁJ.’.‘"’.“.‘.'.’.‘.ﬁmq....

Academic year......... 2000504 Cosadvisor '8 SIEnatire. . & fi e s o sses



Vi

ACKNOWLEGEMENTS

| am indebted to my advisor, Assoc. Prof. Dr. Padermsak Jarayabhand for his
suggestion throughout my study. 1 would also like to express my appreciation to my
co-advisor, Dr. Sirawut Klinbunga for his great helps, guidance, suggestions in

laboratory, data analysis and comment on my thesis.

| would like to express my heartfelt respect and thank Prof. Dr. Piamsak
Menasveta, Assist. Prof Dr. Vichien Rimphantichayakit and Assoc. Prof Dr.

Anchalee Tassanakajon for their recommendations.

| would like to acknowledge the National Science and Technology
Development Agency, NSTDA for granting my studentship and to all members of the
Marine Biotechnology Research Unit (MBRU), National Center for Genetic

Engineering and Biotechnology (BIOTEC), for their kindness and helps.

Finally, I would like to express my deepest appreciation and gratefulness to
my parents, sisters and brother for their warmest love, care, understanding and

cheerfulness throughout my study.



CONTENTS

Page

THATL QD STI A C T eivivvverrreeeseeseeeeeiesssssessssessssssssssssssssssssssssssssssssssssssssesssssssssssssssessseees IV

ENGLISH ABSTRACT vttt V

ACKNOWLEDGEMENTS ..o Vi

CONTENTS s Vi

LIST OF TABLES .ot Vii

LIST OF FIGURES sttt X

LIST OR ABBREVIATIONS ...t Xil

CHAPTER

. INTRODUTION s 1

Il MATERIALS AND METHODS.......ocnmmmsmsessessesness 24

11, RESULTS ot 39

[V, DISCUSSIONS. ..ottt 75

V. CONCLUSIONS AND RECOMMENDATIONS ..o 88

REFERENCES .ottt sttt 89
APPENDICES

APPENDIX Aot 101

APPENDIX B 108

APPENDIX € v 113

APPENDIX Dot 116

APPENDIX E oo 120

BIOGRAPHY .ttt 124

Vu



Table
11
12
13
21
2.2

31

3.2

3.3

34

Vi

LIST OF TABLES
Page
World Prawn Farming in 1998..........ccccccmvmvmmssmsmsssmssssssmsssssssmsssssssmssssssssssssssssssens 2
Eastern Hemisphere Farming in 1998.........occcvmveimmmsssmmssssmssssssnssssssmmssssssssssssnns 3
Thailand Export of Fresh and Frozen Maring PrAWN.......ccccvvvvmesssssssmssssssssssssnnns 4

PCR primers and sequence screened for amplification success in P noom......... 32

Optimal concentration of agarose in 1XTBE buffer used for separation of double
StrANdd DNA N IS SEUAY...vvvvervvvvessivsmsmsssssssnsssssrmssssmssssssmsssssmsssssimsssssssssssssssssissns 34

Restriction fragment patterns observed from digestion of the 165 rDNA and an
intergenic COI-COIN of (1 MUTLNwith restriction endonucleases

USEH I OIS SEUAY cvvvvvsscvrnsssvvsssrssssssisssssssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssses 58

Frequency distributions of restriction enzyme patterns across

five geographic samplesof {3 MTTUDCCYin THAiland........wecvmmnsnn 61

Geographic distributions of 37 composite haplotypes of five [3 U'XN
samples based on restriction analysis of 165 rDNA with MDI

and an intergenic COI-COIl with Aui, Mo, TBC]I Htl and DB 65

Haplotype and nucleotide diversity within geographic samples of Thai

[4 MUOUNexamine by restriction analysis of 165 rDNA and an

intergenic COI-COII 12



Table Page
35 Percent nucleotide diversity (above diagonal) and percent nucleotide divergence

(below diagonal) between population for five geographic locations of

P. monodon N THAIHANG. ..., 13
36  Geographic heterogeneity analysis in distribution frequency of

composite haplotype among 5 locations ofp. monodon in Thailand using

A MONE CArlO SIMUIALION.....vvvoveevees e sssessssssssssessssssssesssssesssessssss s ssssssssesssssssnees 74



LIST OF FIGURES

Figure Page
11 Lateral view showing important parts of PIODC. oo T
12 Life cycle of PENARI PIAWNS....coccvvvvcssvvvsssisssmsssmssssssssssssssmsssssssssssssssssssssssssssssnes 7
13 Geographic distributions of 3 MOTUIY..c..ovvvrmvcrmsinnsnsssines 10
2.1 Map of Thailand illustrating sample collection fivegeographic locations............... 28
31 High molecular weight DNA extracted from frozen pleopods of

D M OMOON crvrsvvssvessssrsssvessnssssssms o oottt 43
32 PCR products resulted from amplification of hemocyanin, 125 and

165 rDNAs, ND5, and an intergenic COI-COIL....vvvrvmvmmvrmnssssrsmsssssssssssnssnns 44
33 Anexample of restriction analysis of {1 TUTDhemocyanin

gene segment with s TAd: - AN N 45
34 Anexample of restriction analysis of [ TUTC Themocyanin gene

segment with ) O < 46
35 Anexample of restriction analysis of [ MU Themocyanin gene

segment with Dbl .......................................................................................................... a7
36 Anexample of restriction analysis of the NADH subunits 5 (ND5) gene

segment of (1 MUTO with BUL oo 48
3.7 Anexample of restriction analysis of the NADH subunits 5 (ND5) gene

segment of (A MUT with B ) 49
38  Anexample of restriction analysis of the NADH subnits 5 (ND5) gene

segment ofp. monodon with Mbo | 50



Figure Page
3.9 Anexample of restriction analysis of the NADH subnits 5 (ND5) gene

segment of P MU with %1 ............................................................................................ 51

3.10 Anexample of p MU restriction fragment length polymorphism

generated from digestion of an amplified 16S rDNA with MDl ...................................... 52

311 Anexample of p MU restriction fragment length polymorphism

generated from digestion of an intergenic COI-COI With ATU Lo, 53

3.12  Anexample of p. MM restriction fragment length polymorphism

generated from digestion of an intergenic COI-COIl with MDl ...................................... 54

3.13  Anexample of p. MO restriction fragment length polymorphism

generated from digestion of an intergenic COI-COIl with T&]l ....................................... 55

3.14  An example of p MM restriction fragment length polymorphism

generated from digestion of an intergenic COI-COI with Hinflo.cecciinnn 56

3.15 An example of p MU restriction fragment length polymorphism
generated from digestion of an intergenic COI-COIl with Dhl ....................................... 57

3.16 Pie charts showing distributions of mtDNA composite haplotypes

within each sampling location of TOTUNYin Thailand .. 67

3.17 A UPGMA dendrogram showing the relationship among thirty-seven

composite haplotypes found in Thai p TUTUN...osn 69

3.18 Pie charts showing distributions of major mtDNA phylogenetic cluster

| and 11 among five geographic samples ofp 1[) 1000 1 10



cm

CO |

coll

DNA

dNTPs

EDTA
HC1

kb

KC1
IrRNA
MgCI2
ml

mM
mtDNA

ng
PCR

RFLP
SDS

LIST OF ABBREVIATIONS

= nucleotides containing the bases adenine,

thymine, guanine and cytosine, respectively
= base pair
= degree Celcius
= centimetre
= cytochrome ¢ oxidase subunit |
= cytochrome c oxidase subunit Il
= deoxyribonucleic acid

= deoxyribonucleotide triphosphates (dATP,
dTTP, dGTP, dCTP)

= ethylenediamine tetra acetic acid
= hydrochloric acid

= kilobase

= potassium chloride

= large subunit ribosomal RNA

= magnesium chloride

= millilitre

= millimolar

= mitochondrial DNA

= nanogram

= polymerase chain reaction

= restriction fragment length polymorphism
= sodium dodecyl sulfate



= small subunit ribosomal RNA

= tris (hydroxymethyl) aminomethane

= microgram

microlitre

micromolar

ultraviolet
= volt
= watt

Xiii



	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



