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 There are many mutations in the hypervariable II region in mitochondrial DNA. Determining 
the frequency of mitochondrial HVII region mutations improves the reliability of identifying human remains 
using the mitochondrial DNA technique. Our study is mutations in the HVII region in mitochondrial DNA 
of 300 blood samples that were collected from 300 unrelated Vietnamese individual. Results: Determine 
31 mutations in mitochondrial HVII region, in there, frequencies of 24 mutations are low 10% (77.41%), 
frequencies of  mutations are 10-30%  (16.14%),  frequencies of 2 mutations are high 30% (6.45%).
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1. INTRODUCTION.

demonstrated in the world as well as in Vietnam. Along 
with the development of morphological examination 
techniques, the technique of DNA analysis is an 

assessment.

The DNA analysis techniques for human 

DNA typing and mitochondrial DNA (mtDNA) typing. 
Due to the circular nature of the mitochondrial DNA 
genome, mtDNA typing is attempted on samples for 
which nuclear DNA typing is not likely to be successful 
such as bones, teeth and other samples that have 
been degraded over time. The basis of the application 
of the mtlDNA typing is to use point mutations in the 
D-loop region which contains three hypervariable 
regions: hypervariable region I (HVI), hypervariable 
region II (HVII), and hypervariable region III (HVIII). 
Currently, in Vietnam, laboratories are carrying out 

value of point mutations of these two regions is high.

Determining the genetic characteristics of 
mitochondrial DNA for each population is very 

and interpreting the results of mitochondrial 
DNA sequencing, it is necessary to consider the 

frequency distribution of point mutations of each 
population. The point mutations in mitochondrial 

frequencies for each population. When determining 
the frequency of point mutations in mitochondrial 
DNA supervariable regions, it will evaluate the level 

Stemming from the above reasons, we carried out 
this study to determine the population for HVII region 
in Vietnamese mitochondrial genome - one of the 
two hypervariable regions with many point mutations 
occurring.

2. SUBJECTS AND METHODS.

2.1. 

- Subject: the point mutations in the HVII 
region - mitochondrial DNA from 300 sequences 
of 300 blood samples that were collected from 300 
unrelated Vietnamese individual.

- Study time: from 12/2019 to 12/2020.

- Study place: Department of Biological Testing, 
Military Institute of Forensic medicine.

- Study design: cross-sectional description, 
retrospective combined with a prospective study.

- Method of sample selection: 300 standard 
sequences were selected from 300 blood collection 
cards from 300 unrelated Vietnamese individual.

Journal of MILITARY MEDICINE, Number 356 (01-02/2022) 43



- Content of the study:

+ Extract DNA from 300 blood samples using 
Chelex.

+ Performed polymerase chain reaction 
(PCR) set-up for the HVII region - mtDNA. Then, 
electrophoresis through an agarose gel containing 
ethidium bromide to evalute the quanlity of the PCR 

the PCR product.

+ Performed sequencing reaction. The 

product is loaded on an Applied Biosystems 3500xL 
Genetic Analyzer.

+ Using sequencing analysis sorfware 6 
and Sequencher sorfware 5.4.5 to analysis and 
interpretation of mtDNA sequencing data,

- Data processing: using Excel 2007 software 
to calculate the frequency of mutations in the HVII 
region - Vietnamese mtDNA.

3. RESULTS

HVII region - mtDNA of 300 study samples.

Figure 1. Results of electrophoresis test of 

control samples (symbol -) did not appear on the 
bands; 16 blood samples (symbols from 1-16) 
showed clear, dark, and bright bands, the same 
size as the positive control samples (symbol +).

- The region between positions 73 and 340 in 
HVII were completely sequenced, analyzed.

Figure 2. Results of sequencing analysis of 
HVII region - Mitochondrial DNA by software 

sequencing analysis software 6.

Figure 3. Results of sequencing and analysis of 
point mutations in HVII region-mitochondrial DNA 

by software Sequencher 5.4.5.

The results of sequencing the HVII region - 
mitochondrial DNA showed that the signal peaks 
were clear and undisturbed.

Table 1. Characteristics of nucleotide changes 
in the HVII region - mitochondrial DNA 

Type of changes Total change

Transition 

652 68.13

19 2.00

70 7.31

183 19.12

Total 924 96.56

Tranversion

01 0.10

10 1.04

Total 11 1.15

Deletion of nucleotide 11 1.15

Total 957 100

There were 957 changes in the HVII region - 
mtDNA in 300 studied samples. In which, the main 
changes were substitutions of nucleotides of the 
same base (purines instead of pyrimidine and vice 

transformation had the highest rate, accounted for 

There were 31 positions with changes in the HVII 
region - mtDNA compared with revised Cambridge 
Reference Sequence (rCRS) and divided into three 
groups: the group with low frequency of changes 

the group with a high frequency of changes from 
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Table 2. The frequency of mutations in the HVII 
region - mtDNA.

Frequency 
of changes

Point 
mutations Total

249Del, A93G, 
T125C, T127C, 
C128T, G143A, 
T146A, A153G, 
A183G, G185A, 
T195C, T196C, 
C198T, A200G, 
T204C, G207A, 
A234G, A235G, 
A237G, A281G, 
T282C, A302C, 
T310C, T318C

24 77.41

T146C, C150T, 
T152C, T199C, 
A210G, 

05 16.14

A73G, A263G 02 6.45

Total 31 100

4. DISCUSSION.

The electrophoresis image of the PCR product  of 
the HVII region (Figure 1) showed that the quality of 
the DNA extracted from the blood samples was very 
well, ensuring that the implementing techniques in the 
HVII region - mtDNA able to conduct. The image of the 
result of sequencing in the HVII region-mitochondrial 
DNA (Figure 2, Figure 3) showed that the gene 
sequencing analysis technique ensured quality.

Thus, we can analyze the nucleotide sequencing 
in the HVII region of the mitochondrial genome 

missing martyr remains by Project 515 particularly. 
The analysis of DNA from mitochondria opened up 

the number of copies of mitochondrial DNA was 
hundreds or even thousands of times more than 
DNA in the nucleus. Another advantage was that 
the DNA in the nucleus in the children received 

when analyzing the generation of children, it was 

the formation of the zygote. On the other hand, 

(especially for cases of identifying martyrs’ remains) 
was no more, the comparison sample was only 
collected from brothers/sisters of martyrs and later 
generations.

was taken from siblings or cousins to identify 
someone. With mitochondrial DNA, all siblings from 
the same mother had the same DNA and were 
similar to their mother. These were features that 
made it easier for us to identify. In the past, to identify 
someone, people relied mainly on morphology, 
ethnicity, and some physical and chemical 
characteristics. With the development of genetics, 

more exact. With traces, the remaining specimens 

as too long time, impacts of the environment were 

were limited and destroyed by environmental impact. 
Analysing based on the mitochondrial DNA with a 
high accuracy rate because the DNA in people of 

This study was carried out in 300 Vietnamese 
people and found 31 mutations in the HVII region 
- mtDNA. While the study of Phan Van Chi (2006) 
in 44 Vietnamese people, there were 12 mutation 

may be because the sample size in our study was 
more than that of author Phan Van Chi. Therefore, 
the number of variable positions encountered more 
than Phan Van Chi was appropriate. The number 
of mutations that were common in the HVII region 
- Vietnamese mtDNA showed that, using DNA 
analysis of the HVII region - mtDNA was valuable 

4.3. Genetic v

- Compare types of genetic variation in the HVII 
region:

Table 3. Comparison of genetic variation type in 
HVII region - mtDNA of Vietnamese (300 samples) 

(195 samples) [3].

Variation type Malaysia Vietnam

Transition

Transversion

Deletion 13.58 14.36

[2] and Lian Lay Hoong et al (2005) in Malaysian 
people [3]  showed that the type of variation in the 
HVII region - mtDNA was mainly transition. Thus, 
the substitution of nucleotides of the same origin in 
our study accounted for a high rate; similar to the 

loss in this study encountered 11 cases in the HVII 
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Analysis of the HVII region - Vietnamese mtDNA 
showed that there were many changes compared 

et al in 1981, at the Cambridge University and the 
additional sequence by Andrews and colleagues 
edited the CRS sequence (now known as the 
Revised Cambridge reference sequence: rCRS). 

4.4. 

The study by Phan Van Chi in 2006 in 44 Vietnamese 
people, found that there were 12 point mutations in the 
HVII region. Some new polymorphisms appearing in 
the HVII region were G94A, T216G, C269G, T279G, 
C330G. The common mutations in the region were: 

study found 31 mutation locations in the HVII region 
(from positions 73 to 340). The changes in the HVII 
region found in the study of Phan Van Chi, but not in 
our study, were G94A, T216G, C269G, T279G, and 
C330G. These were the point mutations that Phan 
Van Chi mentioned as newly discovered mutations. 
The common point mutations in our study and also 
mentioned by Phan Van Chi as common mutations 

In addition, this study also encountered other point 

with 2 types of variation in the HVII region was: T146 (A 

4.5. 

We used the results of the study to increase the 

of martyrs’ remains at the request of the Department 
of National Devotees (Ministry of Labor - Invalids 

- Case 1: mutations in the HVII region - mtDNA 

HT69.19. According to our study results, in the 
above case, the point mutations A73G, A263G were 
the mutations with very high frequency (A73G -  

population. The nucleotide loss mutation at 
positions A249Del was a very low-frequency 

Mutation 
location

Sequence 
rCRS

Sample of 
remains 

(HT69.19_1)

Sample of 
relatives 

(HT69.19_2)

73 A G G

150 C T T

249 A Del Del

263 A G G

- Case 2:mutations in the HVII region - mtDNA in 

E, Martyrs cemetery in Dak Lak province. According 
to our study results, in this case, the point mutations 
A73G, A263G were the mutations with very high 

in the HVII region of the mitochondrial genome of the 
Vietnamese population.

Mutation 
location

Sequence 
rCRS

Sample of 
remains 

(DL23_Q)

Sample of 
relatives 

(DL09_K)

73 A G G

146 T C C

263 A G G

310 T C C

5. CONCLUSION.

Data are provided on HVII – mtNDA sequences 
of 300 Vietnamese individuals, found that there 
were 31 mutations: 24 mutations with low frequency 

Through this study, we recommended: continuing 

the Vietnamese mitochondrial genome data; 
carrying out research with the analytical method to 
evaluate the stability of D-loop region t mutations 
across generations in a family.
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