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Methodology

Optimization of PCR conditions to amplify 

Cyt b, COI and 12S rRNA gene fragments of 
Malayan gaur (Bos gaurus hubbacki) mtDNA
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ABSTRACT. PCR has been extensively used for amplification of 
DNA sequences. We conducted a study to obtain the best amplification 
conditions for cytochrome b (Cyt b), cytochrome c oxidase I (COI) and 
12S rRNA (12S) gene fragments of Malayan gaur mtDNA. DNA from 
seven Malayan gaur samples were extracted for PCR amplification. 
Various trials and combinations were tested to determine the best 
conditions of PCR mixture and profile to obtain the best PCR products 
for sequencing purposes. Four selected target factors for enhancing 
PCR, annealing temperature, concentration of primer pairs, amount of 
Taq polymerase, and PCR cycle duration, were optimized by keeping 
the amount of DNA template (50 ng/µL) and concentration of PCR 
buffer (1X), MgCl2 (2.5 mM) and dNTP mixture (200 µM each) 
constant. All genes were successfully amplified, giving the correct 
fragment lengths, as assigned for both forward and reverse primers. 
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The optimal conditions were determined to be: 0.1 µM primers for Cyt 
b and COI, 0.3 µM primers for 12S, 1 U Taq polymerase for all genes, 
30 s of both denaturation and annealing cycles for Cyt b, 1 min of both 
stages for 12S and COI and annealing temperature of 58.4°C for Cyt b, 
56.1°C for 12S and 51.3°C for COI. PCR products obtained under these 
conditions produced excellent DNA sequences.
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