AR

ﬂﬂﬂuﬁiﬂaﬁuﬂugﬂﬁ

AIAnNEIAMAVAINIMAIEN RSN TIRDBsla N Tiaanuas
(Epinephelus coioides) nanalanasdszinaInslasisiiessilolaleml
STUDY ON GENETIC DIVERSITY OF ORANGE SPOTTED GROUPER

(Epinephelus coioides) IN SOUTH OF THAILAND USING ISOZYME ANALYSIS

Tan

ﬂ‘i.‘]'i':.:ﬁi tneds19

SWI1AN 2546



Yy anil TRGA580007
o as v [3
FNLIMNIVLRUVANY T
MIANFIAMINRAINNA N WARGNTINVBIURINETIADNUAY
Y- [
(Epinephelus coioides) nunalavasdszinalnalasisiiasievilale s

STUDY ON GENETIC DIVERSITY OF ORANGE SPOTTED GROUPER

(Epinephelus coioides) IN SOUTH OF THAILAND USING ISOZYME ANALYSIS

= =
MN3.2370 vnaysn9

= ¢ =]
amZingiadgasazinallagnisuseag

annunimnelulagssusaa

&b mg%'[ﬂﬂ e‘hﬁnmunamuaﬁfuagumﬁ%ﬂ



naanssulszne

Aidvravaunm dinnusivayunive (@n1) warsadunalulabnousng Alw
msaf{umguouﬂs:mm‘lumﬁ%’ua%ﬁ ua:'uanswumauws:qmﬁn%’uﬁxﬁnm AFATINTY
m.qﬁ“a%’mf o owAs MedTwnndseda i, emrilza, andnonduineasmaas Q’lﬁms
ﬂﬁumg‘.um‘%;aoﬁa wazaUnsaim e ﬂmfe'lﬁ'ﬁnﬁnm'lumiﬁﬁﬁ"ﬂﬂumzﬁ'oLrﬁaaugm‘f URE
mamauqmgﬁﬁmmﬁmﬁaa Fanlenanualudid lunsaduayu wazlwanagiomianside

o &
AU



unaata
sWalasInN1s . TRG4 580007

A e e
'Hatﬂﬁd nis . MTANEIAMUNRINKAD FJYI'NWI&‘QHTTN'U?JJ‘]JG'H‘\:TGG\E)T\LLGN (Epinephelus

coioides) manialadvaslszinainslasitineitalelsd

A L= - S -9 rF.
BAUNIVY M3.2370 ey

amsInseaatuazinalulafnisuizus sonvumaluladsisuiaa

E-mail Address : worawut2000@hotmail.com

sEpIIanlaTINIg 11l

AMVUANA N TIRUENTTNTNUAINZIIAONUAIIINTTINTE manmalavalizinalng
Anw9nerat1IlsETInIRTILTINAN 3 duna lufmiaass fa &imn duds uaslznwdsu G
anaé‘mﬁm:mé’umﬁ'u HLazen 813U TE 1NN IulInuas JaniauasassInsne '?'iar‘_jmo
Ha817lne nnisdnsiaulaiiiuan 15 teulold (AAT, ACP, EST, GPDH, G6PDH, IDH, LAP,
LDH, MDH, ME, MP!, PGM, SDH, SP, 6PGD) Auns 4 Ussang wuduaruaumisiaewlod
23 G wuﬁuﬁ;mmamq:wmngﬂuuu 2 dNUnUY fla EST* uar G6PDH* ﬁwu‘lsﬂunn
UszrnT drunid SoH* wuld lwlsemnInnuUAIAITITNTIT ULAtUTIAROU Ua: dunu) 6PGD*
wulan il UsE T NIIINUATATEITNT URzN 6 FUNnYY (IDH*, MDH-2* MPI* PGM* SDH*
and 6PGD" HlunFouwdlale Awvldluatdiates 1 Uszwing ATMUNEINNAIENIIWUTN T
doutrodn lasdszduaanalslalndd sswine 0.039 fa 0.061 Hduafy 0.046 TrpzvitIvIa
v?u’uqn'5'5u's:whaﬂ‘s:mmﬁfh‘s:who 0.00 fi1 0.108 TG}u'hiwummumndwmaﬁuqnﬁm:whq

Uszrnadainsiendsmiaady  udawuauuand N IINuInIIu TR drmnsdsneSaen

VIV IAATAIUREUAIFAIDITUTVEINAN n'ﬂ.umm

AMan o anunainmaenaiusnssy  lalglad  dsne$



Abstract

Project Code : TRG4580007

Project Title :  STUDY ON GENETIC DIVERSITY OF ORANGE SPOTTED GROUPER (Epinephelus

coioides) in South of Thailand Using Isozyme analysis
Investigator : Dr.Worawut  Koedprang
Faculty of Science and Fisheries Technology, Rajamangala Institute of

Technology

E-mail Address : worawut2000@hotmail.com

Project Period : 1 year

Genetic differentiation among natural populations of orange spotted grouper in south of
Thailand was detected. Three populations were collected from Trang province; Sikao, Kantang
and Palian (Andaman sea). The another population was collected form Nakhon Si Thammarat
province; Ban Pak Nakhon (Golf of Thailand). Fifteen enzymes (AAT, ACP, EST, GPDH,
G6PDH, IDH, LAP, LDH, MDH, ME, MPI, PGM, SDH, SP, 6PGD) were examined in four
populations. Twenty three isozyme loci were detected. The polymorphic loci revealed 2 loci,
EST*and G6PDH* in all populations, locus SDH* in Nakhon Si Thammarat and Palian
populations and locus 6PGD* in Nakhon Si Thammarat population. The other six loci (IDH*,
MDH-2*, MPI*, PGM*, SDH* and 6PGD™) rare variously appeared in at least one poputation.
The genetic variability of four populations was low level. The observed heterozygosity was in
range in 0.039 to 0.061 and 0.046 in average. The genetic distance among four local
populations varied from 0.00 to 0.108. The population differentiation presented not significant

difference among three populations from Trang but revealed significant between Trang and

Nakhon Si Thammarat populations.

Keywords : genetic diversity, Isozyme, grouper



Executive Summary

Title: STuDY ON GENETIC DIVERSITY OF ORANGE SPOTTED GROUPER (Epinephelus coioides) in
South of Thailand Using Isozyme Analysis

Abstract: Genetic differentiation among natural populations of orange spotted grouper in south
of Thailand was detected. Three populations were collected from Trang province; Sikao,
Kantang and Palian (Andaman sea). The another was collected form Nakhon Si Thammarat
province; Ban Pak Nakhon (Golf of Thailand). Fifteen enzymes (AAT, ACP, EST, GPDH,
G6PDH, IDH, LAP, LDH, MDH, ME, MPI, PGM, SDH, SP, 6PGD) were examined in four
populations. Twenty three isozyme loci were detected. The polymorphic loci revealed 2 loci,
EST*and G6PDH*, in all populations, locus SDH* in Nakhon Si Thammarat and Palian
populations and locus 6PGD" in Nakhon Si Thammarat. The other six loci (/DH*, MDH-2*, MPI*,
PGM*, SDH* and 6PGD™) rare variously appeared in at least one population. The genetic
variability of four populations was low level. The observed heterozygosity was in range in 0.039
to 0.060 and 0.045 in average. The genetic distance among four local populations varied from
0.00 to 0.108. The population differentiation presented not significant difference among three

populations from Trang but revealed significant between Trang and Nakhon Si Thammarat
populations.

Methodology: The natural orange spotted grouper samples were collected from four different
locations, Sikao, Kantang and Palian in Trang province which the distance between each
location is approximately 40 kilometers, face to Andaman sea.  Another location was in Ban
Pak Nakhon, Nakhon Si Thammarat province which face to Golf of Thailand. The eye, liver,
kidney, spleen and muscle of collected samples were cut and put in 1.5 ml microcentrifuge tube
and stored in -40 °c until analyze. The appropriate tissue and electrode buffer for each enzyme
were examined and used to analyze the samples. The 30 samples from each location were
enzyme analyzed using electrophoresis and isozyme band was stained with particular enzyme
reagent. Fifteen enzymes (AAT, ACP, EST, GPDH, G6PDH, IDH, LAP, LDH, MDH, ME, MPI,
PGM, SDH, SP, 6PGD) were examined. The allele frequency, heterozygosity and genetic
distance were calculated using GENEPOP ver. 3.3 and PHYLIP 3.6 programs.

Result, Discussion and Conclusion: Twenty three isozyme loci were detected. The
polymorphic loci revealed 2 loci, EST*and G6PDH™, in all populations, locus SDH* in Nakhon Si
Thammarat and Palian populations and locus 6PGD* in Nakhon Si Thammarat. The other six
loci (IDH*, MDH-2*, MPI*, PGM*, SDH* and 6PGD") rare variously appeared in at least one
population. The private allele was found in Nakhon Si Thammarat population, locus IDH* allele
B and locus PGM* allele B with allele frequency 0.966 and 0.016 respectively. The proportion
of polymorphic loci were 0.17 in Nakhon Si Thammarat population, 0.09 in Sikao and Kantang
populations, 0.13 in Palian population and 0.12 in average. The genetic variability of four
populations presented low level. The observed heterozygosity was in range of 0.039 to 0.061
and 0.046 in average. The genetic distance among four local populations varied from 0.00 to
0.108. Although, the distance of 0.1 considered to be indicate subspecies difference, the
population differentiation presented not significant difference among three populations from
Trang but revealed significant difference between Trang and Nakhon Si Thammarat populations.
The orange spotted grouper populations in present study indicate the difference of local races
genetic. However, to estimate accurate genetic diversity and genetic differentiation, more
isozyme polymorphic loci should study. Moreover, the other molecular genetic markers, such as

microsatellite DNA, mitochondrial DNA and etc., would be conduct to estimate effective genetic
information of this species.

Keywords: genetic diversity, isozyme, grouper
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Figure 1. Orange spotted grouper ; Epinephelus coioides (Haliton, 1822)
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Figure 2. Orange spotted grouper sampling locations; 1. Pak Nakhon {(Nakhon Si Thammarat

province), 2. Sikao, 3. Kantang and 4. Palian (Trang province)
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Table 1. Studied enzyme and gene locus for ocrange spotted grouper

Enzyme Locus
Adenylate Kinase AK*
Alkaline Phosphatase ALP*
Aspartate Aminotransferase AAT*
Acid Phosphatase ACP*
Esterase EST"
Glycerol-3-Phosphate Dehydrogenase GPDH*
Glucose -6-Phosphate Dehydrogenase G6PDH™
Fumarase FM*
Galactose Dehydrogenase GAD*
Glucose Phosphatic Isomerase GPI*
Glutamate Dehydorgenase GDH*
Isocitrate Dehydrogenase IDH*
Leucine Aminopeptidase LAP*
Lactate Dehydorgenase LODH*
Malate Dehydorgenase MDH*
Malic Enzyme ME*
Mannose-6-Phosphate Isomerase mpPr*
Phosphoglucomutase PGM*
Sorbitol Dehydorgenase ‘ SDH*
Superoxide Dismutase SOD*
Xanthine Dehydorgenase XDH*

6-Phosphogluconate Dehydrogenase 6PGD*
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(variant loci) Failudadafifinnuiiin 0.95 udtaunit 1 wuldluagiadey 1 Useminy uazdn
15 funts WULRDISaaaIdon (monomorphic loci) WHBWAUNNUTITINT UREWUARARLANIE
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Table 2. The appropriate tissue and buffer for isozyme analysis in orange spotted grouper ;

Epinephelus coioides {The alphabet M mean muscle tissue, L mean liver tissue,

E mean eye tissue and K mean kidney tissue.)

Enzyme Locus Tissue Buffer
Aspartate Aminotrasferase AAT-1* M L T-CpH 7,8 ; C-APM pH 6,7
AAT-2* L T-CpH7, 8; C-APM pH 6,7
Acid Phosephatase ACP-1* M T-CpH 8
ACP-2* ML T-C pH 8
Esterase EST* L T-CpH 7, 8; C-APM pH 6,7
Glycerol-3-Phosphate Dehydrogenase GPDH-1* L T-CpH 8
GPDH-2* M L T-C pH 8
Glucose-6-Phosphate Dehydrogenase G6PDH* L T-CpH7, 8
Isocitrate Dehydrogenase IDH* MLK TCpHZ7 8;CAPMPpPHGE,7
Leucine Aminopeptidase LAP-1 M T-C pH 8
LAP-2* M T-C pH 8
Lactate Dehydrogenase LDH-1* M E T-CpH 7, 8 ; C-APM pH 6,7
LDH-2* M E T-CpH 7,8
Malate Dehydrogenase MDH-1* M L E T-CpHS8
MDH-2* M LE T-CpHS
Malic Enzyme ME*1 M T-CpH7,68;C-APMpH 6
ME*-1 M T-CpH 7,8 ; C-APMpH 6
Mannose-6-Phosphate 1somerase MPI* L T-CpH 7,8 ; C-APM pH 6,7
Phosphoglucomutase PGM* LM T-CpH7,8;C-APMpH 6
Sorbital Dehydrogenase SDH* L T-CpH 8
Saproplasmic Protein SP-1* M T-C pH 8
SpP-2* M T-CpH 8
~ 6-Phosphogluconate Dehydrogenase 6PGD* L T-CpH7, 8
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Figure 3. Electrophoretic patterns of EST* (above) and G6PDH™ (below) loci in each

population of Orange spotted grouper



Table 3. Allele frequencies of four populations of orange spotted grouper (n=30)

Locus Allele Nakhon Si Thammarat Sikao Kantang Palian
AAT-1* A 1.000 1.000 1.000 1.000
AAT-2° A 1.000 1.000 1.000 1.000
ACP-1* A 1.000 1.000 1.000 1.000
ACP-2* A 1.000 1.000 1.000 1.000

EST* A 0.550 0.552 0.450 0.517
B 0.450 0.448 0.550 0.483

GPDH-1* A 1.000 1,000 1.000 1.000
GPDH-2* A 1.000 1.000 1.000 1.000
G6PDH* A 0.200 0.052 0.083 0.117
0.800 0.948 0.917 0.883

IDH* A 0.033 1.000 1.000 1.000

B 0.967 0.000 0.000 0.000

LAP-1+ A 1.000 1.000 1.000 1.000
LAP-2* A 1.000 1.000 1.000 1.000
LDH-1+ A 1.000 1.000 1.000 1.000
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0.800 0.948 0.917 0.883

IDH* A 0.033 1.000 1.000 1.000
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Table 4. Genetic variability of orange spotted grouper populations

Population n P A A He Ho Ho/He  P-value

D

Nakhon Si Thammarat 30 017 1.30 2.0 0.069 0.061 0.884 0.073

Sikao 30 0.09 1.22 2.0 0.032  0.041 1.281 0.479
Kantang 30 0.09 117 20 0.034  0.039 1.147 0.323
Palian 30 0.13 1.22 2.0 0.040 0.041 1.025 0.819
Average 30 0.12 1.23 20 0.044 0.046 1.084 -

n = sample size, P = proportion of polymorphic loci, A = mean number of alleles per locus,
A, = mean number of alleles per polymorphic locus, He = expected heterozygosity,

Ho = observed heterozygosity, P-value = probability of Hardy-Weinberg equilibrium test

Fadmvasfulusntizuainuuuy (proportion of polymorphic loci) — Heuviniy 0.17
Tudsztiny wasedsssusy, 0.09 ludszpins &0 uas Nuae uas 0.13 ludszsns Uundou
Tasfidnadowinny 0.12 (Table 4.) uaziiswiudadaiaddadunia (mean number of alleles
per locus) WiNfU 1.30 TuYs:pIns UATAISTINIT e 1.22, 1.17 uax 1.22 ludszsing &m
ueld uszUsiniow e udTau (Table 4.)

fomruwvanaamalsloiailulniadudadiunis Aidumldannisdne (observed
heterozygosity; Ho) fedautridn laodlanriny 0.061 wUs=rIns UATASEITUTIT Was 0.041,
0.039 us: 0.041 MuUszpnI &nn fuds uasdznBon eaddy wazdfiawSoudsuiudn
faduvanaamalslonailuln® annnisaienane (expected heterozygosity; He) #1835 la-
Run2y (Chi-square;,‘(z) lidwuanuuandaadd (P>0.05) BTN nnﬂs:mmﬁmmﬁmaaﬁu
wazeuivosflnlnw ag'lv.ﬂmwaugau‘maam{ﬁlﬁﬁma? (Hardy-Weinberg Equilibrium) @3
usaslu Table 4.

\HanasauanuLand1sEninalszrinidands Markov chain §1un 6 duszrng
WU dlszens szwinadszring wasedsTiana Au dszring a3l A uesednyIuT-Rim
UATAIBITUTIT-AUGT  LasuASAIEITUTT-Usiniou  Januuanaianunisedd  udlainuain
UANG 1IN IRAR szwinglszrng udrniaass  feo FN-Nuey  Fn-UsinBoun uasnues-

Uzivdaw (Table 5.)



Table 5. Probabilities of population differentiation test between each population pair (above
diagonal) and genetic distance (Nei) among populations (below diagonal) of orange

spotted grouper

Nakhon Si Thammarat Sikao Kantang Palian
Nakhon Si Thammarat 0.000 0.000 0.000
Sikao 0.107 0.998 0.067
Kantang 0.109 0.000 0.110
Palian 0.080 0.038 0.039

FITUTAWININUENTIN  (genetic  distance) Trwinsdszminidainziteanues 4
Uszoing ﬁfhagt:wha 0.000-0.109 Tﬂuﬁﬂﬁzmn'sﬁﬁm's:U:ﬁwmoﬁuqmmﬁauﬁq@ oh!
dizrnsfimnuydszrinsiuay  SssusinammanusnIiugiony - 0.000 Favauiuilszming
CHPLIN ua:ﬂﬁs:mm‘r’iﬁms:U:m\:meﬁuqn'smmn?iqﬂ f8  UszminIuaIaIoITNITITNY
Uszmnsiuas (Table 5)  MNAIITHEMIIMIRUENIFUEUNINETIURUAIAMEUWUTNG
Wunnssueaedt UPGMA uaswuilszrnstansSnanuasidnmluadiimunsoutssanled

w2 nau 0 Uss1nT uaIaIpIIuTIT uRsUsETINT @39 (Figure 4.)
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Figure 4. Dendrogram of genetic distance among population of Orange spotted

grouper by UPGMA method
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EPGD‘] rare variously appeared in at least one population, The DNA and etc., would be mnl:!pu to estimate nﬂectﬂn etic
private allele was found in Nakhon Si Thammarat population, information of this ity :
locus IDH* aliele B8 and locus PGM* allele B with aliele = | - : .

frequency 0.866 and 0.016 respectively. The proportion of : :
polymarphic loci “were 017 h‘:“ Nak:mn SiprTﬁmmmi WE wnuld Ilka tn gra'uiuﬂe 1o the Thailand Hasﬂa:mh hmd

population, 0.08.in Sikao and Kantang papulations, IJ 13 in and Rajamangala Institute of Technniogy who suppm'ted a
Palian population and 0.12 in average '/ . . < .., grant for this fﬁﬂﬂ“‘-h - v L%
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