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Introduction: This study surveys the results obtained from a missing person (for 40 years) 
from the Iran-Iraq War in Majnoon Island. 

Case Report: Skeletal remains were examined by anthropometry. Parts of selected femur and 
tooth samples were sampled for genetic identification. DNA extraction from bone samples was 
performed using the QIAamp DNA Blood Mini Kit with a slight change. DNA was extracted 
using the Qiagen column, washing buffer, and bind-elute technology. Extracted DNA was 
quantitated by Quantifiler™ Trio DNA Quantification. According to DNA concentration, 
AmpFℓSTR Miniifiler PCR Amplification or AmpFℓSTR Identifiler PCR Amplification kits 
were used for genotyping. FTA cards were used to store and extract DNA samples from the 
person’s family. Genetic profiles were prepared using the AmpFℓSTR Identifiler Direct PCR 
Amplification Kit. The genetic matching of sex chromosomes was investigated with Yfiler™ 
PCR Amplification and Investigator Argus X-12 QS kits. Genetic matching and kinship 
calculations were done using Familias and NoorGIS applications. 

Results: The radiographic and genetic examinations ultimately confirmed that the dead body 
matched the relevant family. Despite the challenges with DNA-degraded samples, a good 
genetic profile was obtained for genetic identification. 

Conclusion: Anthropometric examination, especially post-mortem evidence (e.g. radiography) 
and genetic examination confirmed that the dead body matched the relevant family.
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Introduction 

he Iran-Iraq War (1980-1988) resulted 
in military and civilian casualties [1, 2]. 
Among the dead, like many other wars, a 
significant number of bodies were missing 
through not being recovered and identi-

fied. At the disaster victim identification (DVI), Match-
ing to post mortem (PM) evidence with the antemortem 
(AM) data in various methods, such as evidence-based 
methods, medical history, fingerprinting, etc. may help 
to identify missing persons [3, 4]. Process is the collect-
ing of the antemortem data of the announced missing 
persons [5]. For instance, the importance of storing and 
interpreting radiographic medical data correctly high-
lighted in medical histories [6]. Frontal sinus pattern 
matching is a practical means of forensic identification 
[7]. Dental structures are the hardest and well-protected 
structures in the body. These structures resist decompo-
sition and high temperatures and are among the last ones 
to disintegrate after death [8].

Also, DNA analysis is a method that can scientifically 
help identify a large number of missing persons in an 
event, such as war [9, 10]. The development of DNA 
analysis techniques served to undermine forensic anthro-
pology’s classic role as a field that exclusively focused 
on victim identification [11]. This method’s strength and 
value have grown steadily due to the development of 
short tandem repeat (STR) and single nucleotide poly-
morphisms (SNPs) multiplexes. Besides, using STR 
markers for investigating X and Y chromosomes has also 
added more credibility to genetic identification [12-16].

Efforts continue to identify and locate the missing citi-
zens related to the conflict. Personal history, fingerprint-
ing, and public documents were among the numerous 
evidence-based tools to discover missing people. The 
Search and Recovery Committee (SRC) identified miss-
ing persons during the war. Excavations of missing per-
sons from the Iran-Iraq conflict have led to the finding of 
3448 unidentified persons.

Case Report

This case was one of the Iranian soldiers missing in the 
Iran-Iraq war from Majnoon Island. The missing person 
was Identified according to anthropology and DNA anal-
ysis and was confirmed with the post-mortem method. 
Skeletal remains were found and collected and identified 
40 years after the war today using genetic identification 
[17]. This case’s identification was confirmed using the 

supplementary Yfiler and Investigator Argus X-12 QS 
Kits and Minifiler /Identifiler kits [18-20].

Handling of skeletal remains

The SRC excavated scattered islands in the border re-
gions of Iraq (Figure 1), which include plain, alluvial, 
and salty areas. The age and height of the skeletal re-
mains were evaluated through anthropology. Then, three 
teeth and four CMs of the femur samples were taken and 
sent to the DNA analysis laboratory. Samples are stored 
at the laboratory of Noor Center in Tehran, Iran, for fur-
ther investigation.

Analysis of anthropology

Morphological and anatomical examinations showed 
that these skeletal remains weren’t commingled. The 
pelvis bone and sacrum were used to determine sex. The 
greater sciatic notch, the acetabulum, the ischial spine 
of the pelvis bone, and the sacrum’s landmark (promon-
tory and the comparison of length and width) have been 
examined.

The humerus’s accurate examination, the iliac crest, 
the ischial tuberosity, and thoracic and sacral vertebrae 
indicated that he was 18-20 years old. Using the femur, 
tibia, and humerus, he was estimated to be 164-170 cm 
tall. We used stature estimation from the Stature calcula-
tions formula for white males (taken from Trotter 1970). 
Radiography was obtained from the femur. It is notewor-
thy that there was platinum in his left femur, which was 
indicative of AM changes, fracture, and an operation.

Moreover, ossification was not complete (Figures 2, 2a 
and 2c). Osteoblasts have been active in bone formation, 
but osteoblast activity for calcification has not started 
yet, and bone modeling and remodeling are incomplete.

In the present study, the maximum length of the femur, 
five segmental measurements, and three proximal and 
two distal measurements were taken using anthropomet-
ric instruments such as an osteometric board and digital 
vernier caliper with a precision of 0.01 mm. The follow-
ing parameters were measured according to the standard 
procedure suggested by Trotter and Glesser:

• Maximum femoral length (MFL): Distance from the 
most proximal point of the head of the femur to the most 
distal point of the medial condyle.

T
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• Femoral neck length (FNL): The distance between the 
base of the head and the intertrochanteric line at the junc-
tion of the back of the neck with the shaft.

• Femoral neck circumference (FNC): Circumference 
of the neck at the middle of FNL.

• Intertrochanteric crest length (ICL): The most proxi-
mal point of the greater trochanter and the lowest point 
of the lesser trochanter.

• Medial condyle length (MCL): The linear distance 
between the most anterior and posterior points on the 
medial condyle.

• Lateral condyle length (LCL): The linear distance on 
the lateral condyle measured in an anteroposterior direc-
tion (Table 1).

Sample preparation for DNA analysis

The external surface of the bone is smoothed down 
to avoid any contaminants. The surfaces of bones were 
cleared from soil and mineral grains using a high-speed 
polishing system (metallic drill) (Balkan Universal 
25,000 RPM Pendant Motor - TP884). The samples 
were successively washed in mild detergent, 5% bleach, 
sterile distilled water, 96% ethanol, and air-dried [21]. 
Thoroughly dried samples were pulverized using a ster-
ilized blender (Qiagen Tissue Lyser II Sample Disrup-
tion Preparation Bead Mill in Walpole, MA, USA), then 
the powder was transferred to 5-mL sterile tubes. 

DNA extraction

QIAamp® DNA Investigator Kit did the extraction with 
slight changes as the demineralization process was 200-
300 mg of bone powder incubated in 15 mL of EDTA 
0.5 M overnight at room temperature. The tubes were 
centrifuged for 5 min at 3000 rpm the next day, and the 

Figure 1. Excavation of skeletal remains scattered in Majnoon Island

Figure 2. a) Posterior view of the femur after operative treatment, b) Anterior/lateral view of the femur after operative treat-
ment, c and d) X-ray images of an orthopedic implant
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supernatant was discarded. Then, 200 µL ATL buffer 
and 20 µL proteinase K were added to each sample in 
a sterile 15-mL test tube. The samples were then digest-
ed for three hours at 56 °C. After completing digestion, 
the extraction process was carried out according to the 
manufacturer›s instructions. We used FTA cards to col-
lect blood samples from their participants. A tiny piece 
of blood-thin paper was inserted into the tube, washed 
for 5 minutes, and dissolved the buffer using 200 μL of 
buffering agent (repurification agent). Then, the sample 
was rinsed with water. The water was removed after 5 
minutes (www.sigmaaldrich.com). After drying, the 
sample was ready for the PCR [22].

DNA quantification

The QC assays for template (DNA concentration) were 
built and set up with the assistance of the QIAgility auto-
mated DNA processing software (QIAGEN) and Quanti-
filer™ Trio DNA Quantification Kit (Life Technologies®. 
Foster City, CA) [23, 24]. The reaction was carried out in 
the AB 7500 Real-Time PCR System (Applied Biosys-
tems) and HID real-time PCR analysis software, version 
1.3, according to the manufacturer’s instructions [25].

PCR amplification

Multiplex PCR was performed using the AmpFLSTR 
Minifiler PCR Amplification Kit (Applied Biosystems, 
Foster City, CA, USA) according to the manufacturer’s 

instructions. Two Multiplex PCR kits, including Amp-
FLSTR™ Yfiler™ PCR Amplification Kit (Applied Bio-
systems, Foster City, CA, USA) and Investigator Argus 
X-12 QS Kit (www.qiagen.com), were also used as com-
plementary kits in some cases to ensure certainty.

The total volume of each reaction was 25 μL. Ac-
cording to the manufacturer’s recommendations, the 
PCR amplification was done in SimpliAmp™ Thermal 
Cycler (Applied Biosystems). In samples with a small 
amount of DNA, the number of cycles was increased. 
Also, the AmpFLSTR Identifiler Direct PCR Amplifica-
tion Kit was used for families’ blood samples.

Statistical analysis

Samples were analyzed using GeneMapper ID soft-
ware, [10, 26]. After obtaining genetic information for 
individuals and further analyzing the data and genetic 
software and genetic information banks, specific native 
software with the ability to search data and compare ge-
netic and individual information is necessary [27, 28]. 
For the mentioned event with a high amount of genetic 
data, Noor Genetic Identification Software (NoorGIS), 
was used for genetic analysis and genetic computation, 
specially paternity index (PI) and combined paternity in-
dex (CPI) [17, 29]. Also, Familias software, was used 
for likelihood ratio analysis when the amount of genetic 
comparison was specified [30].

Table 2. Quantification tests’ results

Mean Quantity ST (ng/ul) Mean Quantity LT (ng/ul) Mean Quantity YT (ng/ul) IPC. Ct. Degradation Index

0.117 0.074 0.112 27 1.6

Table 1. Comparison of mean of MFL and other parameters

Parameters
Mean±SD

Right Side Left Side

MFL 43.675±2.857 42.331±3.038

ICL 7.359±0.637 7.296±0.677

FNL 4.435±0.543 4.464±0.558

FNC 10.434±0.942 10.150±0.983

MCL 3.667±0.359 3.650±0.392

LCL 3.556±0.280 3.490±0.316
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Genetic profiles were prepared for samples of families 
using the AmpFℓSTR Identifiler Direct PCR Amplifica-
tion Kit. The sample used for this process included a piece 
of the femur. DNA quantitation results showed that the 
level of DNA in this sample was according to the Table 
2. The Quantifiler™ Trio kit was used for this purpose, 
and we found large and small lengths of the degraded 
DNA and some DNA of the Y chromosome (Table 2). 

Accordingly, it was determined which PCR kit (Mini-
filer or Identifiler) should be used for each sample (Table 
3). For this sample with a low DNA level, the number of 
PCR cycles was programmed in more than 30 cycles for 
the optimal profile. When the DNA with the minifiler kit 
was of inadequate quality, the kit attempted to analyze 
the standard sex chromosomes within relatives (Tables 3 
and 4). The likelihood of paternity dependent in the STR 

Table 3. The DNA analysis using Identifiler and Minifiler kits

Identifier

Sam
ple Code

Fam
ily References

Minifiler D19S433

D3S1358

D5S818

D8S1179

THO
1

TPOX

vW
A

CSF1PO

D13S317

D16S539

FGA

D7S820

D18S51

D21S11

D2S1338

7538

M
issing person

12-13

11-12

11-12

19-24

8-11

17-18

28-29

17-20

14-14

16-17

-

13-13

8-9

11-12

16-17

F-8349

M
other

11-13

11-11

11-11

19-20

8-10

17-18

28-31.2

17-17

13-14

15-16

10-11

10-13

9-9

8-12

15-17

F-8350

Brother

12-13

11-12

11-11

19-24

8-11

18-18

29-31.2

17-20

13-14

16-18

11-14

13-13

6-9

11-12

17-18

F-8351

Sister

10-11

11-12

11-11

20-24

10-11

18-18

29-31.2

17-20

13-14

16-17

10-14

13-13

9-9

11-12

17-18
Table 4. The DNA analysis using the Investigator Argus X-12 QS kit

Sam
ple Code

Fam
ily Refer-
ences

DXS10103

DXS8387

DXS10101

DXS10134

DXS10074

DXS7132

DXS10135

DXS7423

DXS10146

DXS10079

HPRTB

DXS10148

7538

M
issing 

person

19 12 36 36 16 14 20 15 O
L 20 13

28.1

F-8349

M
other

16-19

12

27-36

32-36

16-18

13-14

20-26

15-16

O
L

17-20

12-13

24.1-28.1
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analysis was estimated at 1598029, and the probability 
of identification was estimated at 0.999999.

The likelihood ratio for Y filer STRs (Based on the 
YHRD database) was also calculated in 200041. Radio-
graphic and genetic examinations ultimately confirmed 
that the dead body matched the relevant family (Table 5).

Discussion

DNA analysis showed that different autosomal STR 
and sex chromosome STR kits can be used for different 
qualities of DNA for a reliable response in the identifi-
cations. The quantification experiment determined that 
the sample concentration was >1 pg/μL. As a result, for 
valuable DNA, the Identifiler kit was used for 16 loci, 
and for a sample of LCN, the Minifiler kit was used for 
nine loci. Using Yfiler and Investigator Argus X-12 QS 
kits is essential when we know the identification was due 
to the presence and approval of one parent or sibling. 
Anthropometric and genetic examinations ultimately 
confirmed that the dead body matched the relevant fam-
ily. However, due to the lack of medical records after 
40 years, the evidence (operation of the femur as Ante 
Mortem) was confirmed by the missing person’s family. 

Conclusion

The present study showed that storing medical records 
as AM evidence and genetic examinations of missing 
persons can significantly determine missing persons’ 
identities. In the future, all medical and dental records, 
patient samples (blood, pathology, teeth, etc.), and radio-
graphic records should be stored in searchable databases 
to be used in possible accidents.

Ethical Considerations

Compliance with ethical guidelines

This study was approved by the Ethics Committee of 
Baqiyatallah University of Medical Sciences (Code: 
IR.BMSU.REC.1398.066). Written informed consent 
was obtained from all participants.

Funding

This research did not receive any grant from funding 
agencies in the public, commercial, or non-profit sectors. 

Authors' contributions

All authors equally contributed to preparing this article.

Conflict of interest

The authors declared no conflict of interest.

Acknowledgments

The authors would like to thank the International Com-
mittee of the Red Cross for their valuable contribution 
to this project.

References

[1] Karsh E. The Iran-Iraq war 1980-1988. London: Bloomsbury 
Publishing; 2014. [DOI:10.1007/978-1-349-20050-4]

[2] Hiro D. The longest war: The Iran-Iraq military conflict. Lon-
don: Psychology Press; 1989. [Link]

Table 5. The DNA analysis using the Y-filer kit

Sam
ple Code

Fam
ily References

DYS456

DYS389I

DYS390

DYS389II

DYS458

DYS19

DYS385

DYS393

DYS391

DYS439

DYS635

DYS392

GATA_H4

DYS437

DYS438

DYS448

7538

M
issing 

person

16 13 25 31 15 15

11-15

13 10 10 22 11 13 14 10 20

F-8350

Brother

16 13 25 31 15 15

11-15

13 10 10 22 11 13 14 10 20

Bahadoran H, et al. Positive Post-mortem Identification of Skeletal Remains Using Radiography and DNA Analysis. ASJ. 2023; 20(1), 31-38.

http://anatomyjournal.ir/
mailto:https://en.bmsu.ac.ir/portal/home/%3F274484/bmsu-portal?subject=
https://doi.org/10.1007/978-1-349-20050-4
https://books.google.com/books?hl=en&lr=&id=b3iqf7qwZLAC&oi=fnd&pg=PP2&dq=Hiro+D.+The+longest+war:+the+Iran-Iraq+military+conflict:+Psychology+Press%3B+1989.&ots=JNV-yYsvW0&sig=witY9h5hY5RGugV_eGJ6XF4-Cpk#v=onepage&q=Hiro%20D.%20The%20longest%20war%3A%20the%20Iran-Iraq%20military%20conflict%3A%20Psychology%20Press%3B%201989.&f=false


37

Winter & Spring 2023, Volume 20, Number 1

[3] Rivaldería N, Gutiérrez-Redomero E, Alonso-Rodríguez C, 
Dipierri JE, Martín LM. Study of fingerprints in Argen-
tina population for application in personal identification. 
Science & Justice. 2017; 57(3):199-208. [DOI:10.1016/j.sci-
jus.2017.02.004] [PMID]

[4] Winkelmann A, Teßmann B. Identification and return of a 
skull from Tasmania in the Berlin anatomical collection. An-
thropologischer Anzeiger. 2018; 75(1):39-47. [DOI:10.1127/
anthranz/2017/0721] [PMID]

[5] De Valck E. Major incident response: Collecting ante-mor-
tem data. Forensic Science International. 2006; 159(Suppl 
1):S15-9. [DOI:10.1016/j.forsciint.2006.02.004] [PMID]

[6] Silva RF, Picoli FF, Botelho TL, Resende RG, Franco A. Fo-
rensic identification of decomposed human body through 
comparison between ante-mortem and post-mortem ct 
images of frontal sinuses: Case report. Acta stomatologica 
Croatica. 2017; 51(3):227-31. [DOI:10.15644/asc51/3/6] 
[PMID] 

[7] Nikam SS, Gadgil RM, Bhoosreddy AR, Shah KR, Shirsekar 
VU. Personal identification in forensic science using 
uniqueness of radiographic image of frontal sinus. The 
Journal of Forensic Odonto-Stomatology. 2015; 33(1):1-7. 
[PMID] [PMCID]

[8] Krishan K, Kanchan T, Garg AK. Dental evidence in forensic 
identification - an overview, methodology and present sta-
tus. The Open Dentistry Journal. 2015; 9:250-6. [DOI:10.217
4/1874210601509010250] [PMID] 

[9] Butcher BA, Bieber FR, Budimlija ZM, Dennis SM, Desire 
MA. Identification of missing persons and mass disaster 
victim identification by DNA. In: Primorac D, Schanfield 
M, editors. Forensic DNA applications: An interdiscipli-
nary perspective. Boca Raton: CRC Press; 2014. [Link]

[10] Marjanović D, Hadžić Metjahić N, Čakar J, Džehverović 
M, Dogan S, Ferić E, et al. Identification of human remains 
from the Second World War mass graves uncovered in 
Bosnia and Herzegovina. Croatian Medical Journal. 2015; 
56(3):257-62. [DOI:10.3325/cmj.2015.56.257] [PMID] 

[11] Dirkmaat DC, Cabo LL, Ousley SD, Symes SA. New 
perspectives in forensic anthropology. American Jour-
nal of Physical Anthropology. 2008; Suppl 47:33-52. 
[DOI:10.1002/ajpa.20948] [PMID]

[12] Butler JM. Advanced topics in forensic DNA typing: Inter-
pretation. Cambridge: Academic Press; 2014. [Link]

[13] Ambers A, Votrubova J, Vanek D, Sajantila A, Budowle B. 
Improved Y-STR typing for disaster victim identification, 
missing persons investigations, and historical human skel-
etal remains. International Journal of Legal Medicine. 2018; 
132(6):1545-53. [DOI:10.1007/s00414-018-1794-8] [PMID]

[14] Wang CZ, Wen SQ, Shi MS, Yu XE, Wang XJ, Pan YL, 
et al. Identification of Y-chromosomal genetic types for 
the soldier's remains from Huaihai Campaign. Fa Yi 
Xue Za Zhi. 2017; 33(4):357-62. [DOI:10.3969/j.issn.1004-
5619.2017.04.005] [PMID]

[15] Habibi S, Ahmadi A, Behmanesh M, Miri A, Tavallaie M. 
Evaluation of ten SNP Markers for Human Identification 
and Paternity Analysis in Persian Population. Iranian Jour-
nal of Biotechnology. 2019; 17(3):e2148. [DOI:10.29252/
ijb.2148] [PMID] 

[16] Mohammadi A, Ghorbani Alvanegh A, Khafaei M, Habibi 
Azarian S, Naderi M, Kiyani E, et al. A new and efficient 
method for DNA extraction from human skeletal remains 
usable in DNA typing. Journal of Applied Biotechnology 
Reports. 2017; 4(2):609-14. [Link]

[17] Miri A, Rabdost Motlagh M, Tavallaie A, Tavallaie M. Ge-
netic identification by NoorGIS software to identify mar-
tyrs in military accidents. Journal of Military Medicine. 
2014; 15(4):267-71. [Link]

[18] Ecker DJ, Griffey RH, Sampath R, Hofstadler SA, McNeil 
J, Crooke ST, et al. Methods for rapid forensic analysis of 
mitochondrial DNA and characterization of mitochondrial 
DNA heteroplasmy [Internet]. 2014 [Updated 2021 June 
12]. Available from: [Link]

[19] Mulero JJ, Chang CW, Calandro LM, Green RL, Li Y, 
Johnson CL, et al. Development and validation of the 
AmpFlSTR Yfiler PCR amplification kit: A male specific, 
single amplification 17 Y-STR multiplex system. Journal of 
Forensic Sciences. 2006; 51(1):64-75. [DOI:10.1111/j.1556-
4029.2005.00016.x] [PMID]

[20] Tillmar AO, Kling D, Butler JM, Parson W, Prinz M, Sch-
neider PM, et al. DNA commission of the international so-
ciety for forensic genetics (ISFG): Guidelines on the use of 
X-STRs in kinship analysis. Forensic Science International. 
2017; 29:269-75. [DOI:10.1016/j.fsigen.2017.05.005] [PMID]

[21] Marjanović D, Durmić-Pasić A, Bakal N, Haverić S, 
Kalamujić B, Kovacević L, et al. DNA identification of skel-
etal remains from the World War II mass graves uncovered 
in Slovenia. Croatian Medical Journal. 2007; 48(4):513-9. 
[PMID] [PMCID]

[22] Stangegaard M, Børsting C, Ferrero-Miliani L, Frank-Hans-
en R, Poulsen L, Hansen AJ, et al. Evaluation of four au-
tomated protocols for extraction of DNA from FTA cards.
Journal of Laboratory Automation. 2013; 18(5):404-10. 
[DOI:10.1177/2211068213484472] [PMID]

[23] Meier A, Fisch E, Baedker S, Wedler H, Korfhage C. 
Genomic analysis of individual cells by NGS and real-time 
PCR. QIAGEN Scientific Article. 2014; 1-8. [Link]

[24] Scientific TF. Quantifiler™ HP and Trio DNA Quantifica-
tion Kits User Guide. Revision E Thermo Fisher Scientific, 
Waltham, MA, USA. 2015.

[25] Guide GS. Applied Biosystems 7500/7500 Fast. Foster: Ap-
plied Biosystems; 2007. [Link]

[26] Pajnič IZ, Podovšovnik Axelsson E, Balažic J. Slovenian 
population data for five new European Standard Set short 
tandem repeat loci and SE33 locus. Croatian Medical Jour-
nal. 2014; 55(1):14-8. [DOI:10.3325/cmj.2014.55.14] [PMID] 

[27] Kling D, Egeland T, Piñero MH, Vigeland MD. Evaluat-
ing the statistical power of DNA-based identification, ex-
emplified by 'The missing grandchildren of Argentina'. 
Forensic Forensic Science International. 2017; 31:57-66. 
[DOI:10.1016/j.fsigen.2017.08.006] [PMID]

[28] Wright K, Mundorff A, Chaseling J, Forrest A, Maguire 
C, Crane DI. A new disaster victim identification man-
agement strategy targeting "near identification-threshold" 
cases: Experiences from the boxing day tsunami. Forensic 
Science International. 2015; 250:91-7. [DOI:10.1016/j.forsci-
int.2015.03.007] [PMID]

Bahadoran H, et al. Positive Post-mortem Identification of Skeletal Remains Using Radiography and DNA Analysis. ASJ. 2023; 20(1), 31-38.

http://anatomyjournal.ir/
https://doi.org/10.1016/j.scijus.2017.02.004
https://doi.org/10.1016/j.scijus.2017.02.004
https://www.ncbi.nlm.nih.gov/pubmed/28454629
https://doi.org/10.1127/anthranz/2017/0721
https://doi.org/10.1127/anthranz/2017/0721
https://www.ncbi.nlm.nih.gov/pubmed/29319715
https://doi.org/10.1016/j.forsciint.2006.02.004
https://www.ncbi.nlm.nih.gov/pubmed/16546337
https://doi.org/10.15644/asc51/3/6
https://www.ncbi.nlm.nih.gov/pubmed/29225363
https://pubmed.ncbi.nlm.nih.gov/26851444/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5734812/
https://doi.org/10.2174/1874210601509010250
https://doi.org/10.2174/1874210601509010250
https://www.ncbi.nlm.nih.gov/pubmed/26312096
https://www.taylorfrancis.com/chapters/edit/10.1201/b16512-16/identification-missing-persons-mass-disaster-victim-identification-dna-barbara-butcher-frederick-bieber-zoran-budimlija-sheila-dennis-mark-desire
https://doi.org/10.3325/cmj.2015.56.257
https://www.ncbi.nlm.nih.gov/pubmed/26088850
https://doi.org/10.1002/ajpa.20948
https://www.ncbi.nlm.nih.gov/pubmed/19003882
https://books.google.com.mx/books?id=reBQBAAAQBAJ&printsec=copyright
https://doi.org/10.1007/s00414-018-1794-8
https://www.ncbi.nlm.nih.gov/pubmed/29476237
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjQwNzA0Eg5meXh6ejIwMTcwNDAwNRoIZmlta3pwZWY%253D
https://pubmed.ncbi.nlm.nih.gov/29219264/
https://doi.org/10.29252/ijb.2148
https://doi.org/10.29252/ijb.2148
https://www.ncbi.nlm.nih.gov/pubmed/32195283
https://www.biotechrep.ir/article_69005.html
https://eprints.bmsu.ac.ir/89/
https://patents.google.com/patent/US8802372B2/en
https://doi.org/10.1111/j.1556-4029.2005.00016.x
https://doi.org/10.1111/j.1556-4029.2005.00016.x
https://www.ncbi.nlm.nih.gov/pubmed/16423225
https://doi.org/10.1016/j.fsigen.2017.05.005
https://www.ncbi.nlm.nih.gov/pubmed/28544956
https://pubmed.ncbi.nlm.nih.gov/17696306/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2080561/
https://doi.org/10.1177/2211068213484472
https://www.ncbi.nlm.nih.gov/pubmed/23574642
file:///C:/Users/erfan/Downloads/1087888_WP_REPLI-gSCWGA_0914_WW_lr.pdf
file:///C:/Users/erfan/Downloads/AppliedBiosystems7500_7500FastReal-TimePCRSystem.pdf
https://doi.org/10.3325/cmj.2014.55.14
https://www.ncbi.nlm.nih.gov/pubmed/24577822
https://doi.org/10.1016/j.fsigen.2017.08.006
https://www.ncbi.nlm.nih.gov/pubmed/28858673
https://doi.org/10.1016/j.forsciint.2015.03.007
https://doi.org/10.1016/j.forsciint.2015.03.007
https://www.ncbi.nlm.nih.gov/pubmed/25828381


38

Winter & Spring 2023, Volume 20, Number 1

[29] Gjertson DW, Brenner CH, Baur MP, Carracedo A, Guidet 
F, Luque JA, et al. ISFG: Recommendations on biostatistics 
in paternity testing. Forensic Science International. 2007; 
1(3-4):223-31. [DOI:10.1016/j.fsigen.2007.06.006] [PMID]

[30] Egeland T, Mostad PF, Mevâg B, Stenersen M. Beyond 
traditional paternity and identification cases. Selecting the 
most probable pedigree. Forensic Science International. 
2000; 110(1):47-59. [DOI:10.1016/S0379-0738(00)00147-X] 
[PMID]

Bahadoran H, et al. Positive Post-mortem Identification of Skeletal Remains Using Radiography and DNA Analysis. ASJ. 2023; 20(1), 31-38.

http://anatomyjournal.ir/
https://doi.org/10.1016/j.fsigen.2007.06.006
https://www.ncbi.nlm.nih.gov/pubmed/19083766
https://doi.org/10.1016/S0379-0738(00)00147-X
https://www.ncbi.nlm.nih.gov/pubmed/10802200

