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ABSTRACT

Hypervariable region 1 (HVRI) in human mitochondrial DNA (mtDNA) contains
very high polymorphism and also shows highly variable base substitutions. Since
Anderson and coworkers have completed mtDNA sequences, the mtDNA was used as
forensic markers for personal identification and maternal relationship in forensic science
due to its high copy number per cell, maternal inheritance and high levels of sequence
polymorphisms. mtDNA sequence can reveal individualization of population, therefore it
IS necessary to have an appropriate database in order to use mtDNA typing in forensic
science. This study aims to analyze HVR | sequences of Thai individuals to expand HVR
| database for Thai populations. One hundred DNA blood samples of Thai individuals
were extracted by using NucleoSpin® Blood kit and the HVR | at position between
16,034 and 16,365 was amplified using polymerase chain reaction (PCR) technique.
PCR products were detected by agarose gel electrophoresis and HVR | were sequenced

using Bigdye® terminator. Then, 100 mtDNA sequences were analyzed and compared
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with Anderson sequence. The results showed 85 variable sites and 423 base substitutions
which consisted of 390 nucleotide transitions and 33 nucleotide transversions. Nucleotide
substitutions were found 48% at 16,223, 31% at 16,304, 30% at 16,332 and 26% at
16,129, respectively. Transition from thymine to cytosine (T->C, 43.7%) was the most
frequent substitution following by C>T (31.7%), G>A (10.2%), A>G (6.6%), A>C
(5.2%), C>A (2.4%) and T>A (0.2%), respectively. The percentages of nucleotide
transitions and transversions (% variations) were 92.20% and 7.80%, respectively. The
nucleotide insertions were found at 2 sites with T at position 16,187 and C at position
16,193. Interestingly, base deletion was not observed. Eighty two haplotypes were
investigated of which 72 haplotypes were unique. Haplotypes 16,108T-16,129A-
16,162G-16,172C-16,304C and haplotypes 16,260T-16,298C-16,355T-16,362C were the
most frequently observed in 4 Thai individuals. According to HVR | sequence analysis at
position from 16,180 to 16,193, thirteen patterns of polycytosine or C-stretch were
observed whereas 68 Thai individuals were similar to Anderson sequence. The genetic
diversity, random match probability and discrimination power were estimated to be

0.9943, 0.0156 and 0.9844, respectively.
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