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IntroductionIntroduction

ClariidaeClariidae -- AirbreathingAirbreathing CatfishesCatfishesClariidaeClariidae AirbreathingAirbreathing CatfishesCatfishes
ClariasClarias macrocephalusmacrocephalus -- GGϋϋnthernther,, 18641864
LocalLocal namename :: KeliKeli bungabunga // kelikeli kampongkampong
HabitatHabitat -- wetlandswetlands andand riversrivers
ClariasClarias -- importantimportant culturedcultured fishfish groupgroup
ExoticExotic ClariasClarias gariepinusgariepinus -- highhigh growthgrowth raterate

-- hardinesshardiness

Plate 1. Clarias macrocephalus 
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DNADNA markersmarkers ––
-- SpeciesSpecies // strainstrain identificationidentification
-- GeneticGenetic variabilityvariability

I b diI b di-- InbreedingInbreeding
-- ParentageParentage assignmentassignment

Mitochondrial DNA (Mitochondrial DNA (mtDNAmtDNA) ) --
population geneticspopulation geneticspopulation genetics population genetics 
DD--looploop -- ControlControl regionregion // displacementdisplacement
looploop
ConservedConserved // highlyhighly variablevariable

Fig. 1. Mitochondrial DNA.

http://en.wikipedia.org/wiki/Mitochondrial_DNA
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ObjectivesObjectives

ToTo investigateinvestigate geneticgenetic variationvariation ofof CCToTo investigateinvestigate geneticgenetic variationvariation ofof CC..
macrocephalusmacrocephalus fromfrom MalaysiaMalaysia

i li lMaterials Materials 
& & 

MethodsMethods
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Sampling sitesSampling sites

Fig. 2. Map of Peninsular Malaysia

DNA extraction PCR amplification

940C for 2 min
29 cycles (940C for 1 min, 
56 for 1 min 10 sec and 
720C for 2 min)720C for 2 min) 
final extension
of 5 min at 720C.

Plate 3. Peltier Thermal
Cycler (PTC-200).

Purification &

Plate 2. C. macrocephalus

Plate  4. Syngene Bio Imaging

Purification & 
Sequencing
(ABI3730XL Genetic 
Analyzer)
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Data analysisData analysis

Alignment: Alignment: ClustalClustal W W Program (MEGA 4.0)Program (MEGA 4.0)gg g ( )g ( )
HaplotypeHaplotype identification: Collapse identification: Collapse 1.2 software 1.2 software 
(Posada, 2006(Posada, 2006) ) 
Diversity indices and population Diversity indices and population 
differentiation: differentiation: ArlequinArlequin version 3.1 (version 3.1 (ExcoffierExcoffier
and Schneider, 2005and Schneider, 2005))
Minimum spanning network: NetworkMinimum spanning network: Network verver 4 54 5Minimum spanning network: Network Minimum spanning network: Network verver 4.54.5

R ltR ltResultsResults
&&

DiscussionDiscussion



12/24/2008

7

TotalTotal ofof 6363 wildwild individualsindividuals ofof CC.. macrocephalusmacrocephalus fromfrom
KedahKedah (n=(n=2121),), PerlisPerlis (n=(n=2121)) andand KelantanKelantan (n=(n=2121))
werewere sequencedsequenced..
417417 bpbp partialpartial sequencesequence ofof mtDNAmtDNA DD--looploop genegene waswas

successfullysuccessfully amplifiedamplified..

Plate 5. 1.7% agarose gel of PCR products amplified by D-loop
mtDNA gene. M: 100 bp DNA Ladder Plus, K1-K5 Kedah, P1-P5
Perlis and D1-D6 Kelantan. –VE: negative control.

Haplotype 1 1 2 2 2 2 2 2 3 3 3 4 4 4 4 4 4 4

Table 1. Alignment of variable sites of 12 haplotypes
found among three populations of C. macrocephalus.

6 8 2 4 5 6 6 9 0 4 5 0 0 1 1 1 1 1
6 5 0 2 8 7 9 6 7 4 7 7 8 0 1 2 4 5

Hap01 C C A T G T G G C A T A G A T C A G
Hap02 . . . . . . A . . . . . . . . . . .
Hap03 T . . C A C . A T . . . . . . . . .
Hap04 T . . C A C . A T G . . . . . . . .
Hap05 T . . . . . . . . . . . . . . . . .
Hap06 T . . . . . A . . . . . . . . . . .
Hap07 . . . . . . . . G . . . . . . .
Hap08 T T C C A C . A T G . . . . . . . .
Hap10 . . . . . . . . . . . T C . . G . .
Hap11 . . . . . . . . . . . . C T A T G A
Hap12 . . . . . . . . . . . . T . . . G A
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Haplotype Population Total
K P D

Hap01 13 14 14 41

Table 2. Number of haplotypes found in all three
populations of C. macrocephalus.

Hap02 4 3 1 8
Hap03 1 1 2
Hap04 1 3 4
Hap05 1 1 2
Hap06 1 1
Hap07 1 1p
Hap08 1 1
Hap09 1 1
Hap10 1 1
Hap11 1 1
Hap12 1 1

K P D
Hap01 0.619 0.667 0.667
Hap02 0 19 0 143 0 048

Table 3. Haplotype frequencies, number of samples, nucleotide and
haplotype diversities, number of haplotypes and polymorphic sites
amongst populations of C. macrocephalus.

Hap02 0.19 0.143 0.048
Hap03 0.048 0.048
Hap04 0.048 0.143
Hap05 0.048 0.048
Hap06 0.048
Hap07 0.048
Hap08 0.048
Hap09 0.048
Hap10 0.048Hap10 0.048
Hap11 0.048
Hap12 0.048
Number  of samples 21 22 21
Nucleotide diversity (∏) 0.004 0.004 0.017
Number of haplotypes 6 6 6
Haplotype diversity (h) 0.600 0.552 0.552
Number of polymorphic sites 8 11 62
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Kedah

Fig. 3. Minimum spanning networks of mtDNA D-loop gene
11 haplotype of C. macrocephalus.

Kelantan
Intermediate

Perlis

Table 4. Pairwise FST value (above diagonal) and
population differentiation p-value (below
diagonal) based on 417 bp sequence data for C.
macrocephalus.

Kedah Perlis Kelantan
Kedah -0.037 -0.01
P li 0 999 0 01Perlis 0.999 -0.01
Kelantan 0.5361 0.5098
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ConclusionConclusion

AllAll threethree populationspopulations studiedstudied werewereAllAll threethree populationspopulations studiedstudied werewere
homogenoushomogenous
SeveralSeveral populationpopulation--specificspecific haplotypeshaplotypes suggestsuggest
thatthat thethe populationspopulations areare undergoingundergoing
independentindependent evolutionevolution
GeneticGenetic datadata obtainedobtained fromfrom thisthis studystudy serveserveGeneticGenetic datadata obtainedobtained fromfrom thisthis studystudy serveserve
asas anan importantimportant tooltool forfor thethe conservationconservation andand
managementmanagement ofof thisthis speciesspecies

THANK YOUTHANK YOU
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DD--loop Primer : H355 5’loop Primer : H355 5’--CCTCCT--GAAGAA--ATGATG--
AGGAGG--AACAAC--CAGCAG--ATGATG--3’ 3’ 
L16473 5’L16473 5’ CTACTA AAAAAA GCAGCA TCGTCG GTCGTCL16473 5L16473 5 --CTACTA--AAAAAA--GCAGCA--TCGTCG--GTCGTC--
TTGTTG--TAATAA--TCCTCC--3’. 3’. 


