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For over two decades, ITSI Biosciences has supported life science research with advanced bioanalytical services. One of the 
most impactful applications of modern DNA science lies in the identification of human remains, an area where science meets 
humanitarian need, offering closure to families and critical answers in forensic investigations. 
 
Why DNA Matters in Identification 
 
When traditional identification methods such as fingerprints, dental records, or visual recognition are not possible due to 
decomposition, trauma, or time, DNA testing becomes the most reliable tool. DNA is highly stable and unique to everyone 
(except identical twins), making it a powerful biological identifier. The table below shows the types of DNA methods that can be 
used for human remains identification 
 

DNA Method Type of DNA Used Best Used For Sample Types Key Advantage Example Use Case 

STR Analysis Nuclear DNA 
Recent remains with good 
DNA quality 

Blood, tissue, bone 
Highly specific 
individual 
identification 

Matching remains to a 
missing person 
database 

Mitochondrial 
DNA (mtDNA) 

Mitochondrial DNA Degraded or old remains 
Hair shafts, bones, 
teeth 

Works even when 
nuclear DNA is 
degraded 

Identifying historical 
or skeletal remains 

Y-Chromosome 
Analysis 

Y-chromosome DNA 
Male identification and 
paternal lineage tracing 

Blood, bone, tissue Traces male lineage 
Separating male 
remains in mass 
casualty events 

SNP Analysis 
(NGS-based) 

Nuclear DNA (SNP 
markers) 

Highly degraded samples; 
ancestry and kinship analysis 

Bone fragments, teeth 
Can extract more data 
from minimal DNA 

Forensic genealogy 
and distant relative 
matching 

Forensic 
Genealogy 

Combined DNA data 
Unknown individuals without 
direct reference samples 

Any viable DNA source 
Builds family trees 
using public databases 

Identifying long-term 
unidentified remains 

 
Key DNA Techniques Used 
 
1. Short Tandem Repeat (STR) Analysis 
STR analysis examines specific regions in nuclear DNA that vary greatly between individuals. The DNA extracted from skeletal 
remains can be compared to a known reference DNA or missing person database. A match will confirm the identity of the 
skeletal remain.  
 
2. Mitochondrial DNA (mtDNA) Testing 
 
Unlike nuclear DNA, mitochondrial DNA is inherited maternally and is more abundant in degraded samples. In historical 
investigations, such as identifying remains from decades-old conflicts, mtDNA from bone fragments can be matched with living 
maternal relatives, confirming identities even when nuclear DNA was too degraded. 
 
3. Y-Chromosome Analysis 
 
This method traces paternal lineage and is particularly useful in cases involving male remains. Y chromosome is inherited 
paternally. Targeting the Y chromosome when there is mixed remains from multiple individuals will help differentiate male 
individuals and assist in reconstructing identities when combined with other DNA methods. 
 
Real-World Applications 
 
Disaster Victim Identification (DVI) 
DNA testing plays a crucial role after mass disasters such as plane crashes, earthquakes, or fires. When there is an aviation 
accident, fragmented remains will be collected and analyzed. DNA profiles will be compared with samples provided by victims’ 
and missing people’s families, allowing for accurate identification and reassociation of bodies.  
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Missing Persons Cases 
 
DNA databases enable cross-referencing between unidentified remains and reported missing individuals. Decades-old cold 
cases can be resolved by extracting DNA from remains and matching the retrieved profile to that of a relative who had 
submitted their genetic profile to a database. 
 
Humanitarian and Historical Efforts 
 
DNA testing has been instrumental in identifying soldiers from past wars and victims of historical events. Remains recovered 
from a World War II battlefield have been identified using DNA comparison with descendants, allowing proper military honors 
and burial. 
 
Challenges in DNA Identification 

a) Degraded Samples: Environmental exposure can damage DNA. 

b) Contamination Risks: Strict lab protocols are essential. 

c) Limited Reference Samples: Identification depends on available comparative DNA. 
 
Despite these challenges, continuous advancements in DNA extraction and sequencing technologies are improving success 
rates. 
 
The Future of DNA Identification 
 
Emerging technologies such as next-generation sequencing (NGS) and forensic genealogy are transforming how we identify 
human remains. These innovations allow scientists to extract more information from smaller or more degraded samples and 
even build family trees to trace identity. 
 
Conclusion 
 
DNA testing is more than a scientific tool. It is a bridge between uncertainty and truth. Whether solving crimes, identifying 
disaster victims, or reuniting families with lost loved ones, DNA continues to play a vital role in answering some of humanity’s 
most pressing questions. 
 
At ITSI Biosciences, we remain committed to advancing these technologies and supporting the effort to bring clarity, dignity, 
and closure through science. 
 
Stay informed. Stay inspired. Stay connected with DNAnews. 
Next Issue: The Role of DNA in Personalized Medicine 
 
To learn more about ITSI Biosciences or to request DNA testing services, visit: 

www.itsibio.com, email info@itsibio.com or call 1-814-262-7331 

DNAnews is a newsletter produced by ITSI Biosciences LLC. The purpose is to provide some basic information about DNA and how it is currently 
being leveraged to answer many pertinent questions in life today. For questions/comments please send an email to Editor, DNAnews, 
itsi@itsibio.com. 
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