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When most people think about DNA, they picture the genetic material found in the nucleus of our cells —
the "blueprint" that defines who we are. But did you know that there's another type of DNA inside our
cells that also tells a unique story? It’'s called mitochondrial DNA (mtDNA), and it’s increasingly
becoming a powerful tool in human identification, especially when nuclear DNA is degraded or
unavailable.

What is Mitochondrial DNA?

Mitochondria are small, energy-producing structures found in almost every cell of the human body. Often
referred to as the "powerhouses" of the cell, mitochondria have a unique feature: they contain their own
DNA. Unlike nuclear DNA, which is inherited from both parents and has 23 pairs of chromosomes,
mitochondrial DNA is:

e Much smaller than nuclear DNA (about 16,569 base pairs)
e Circular in shape
e Inherited exclusively from the mother

This maternal inheritance means that all siblings from the same mother share the same mitochondrial
DNA, making it a valuable tool for tracing maternal lineage.

Why is mtDNA Important in Human Identification?

Mitochondrial DNA has several characteristics that make it uniquely valuable in forensic and
anthropological investigations:

1. Survival in Harsh Conditions

mtDNA is more abundant than nuclear DNA. Each cell contains hundreds to thousands of copies of
mtDNA, but only two copies of nuclear DNA. This abundance means mtDNA is more likely to survive in
old, degraded, or limited biological samples such as:

e Hair shafts (without the root)
o Bones
e Teeth
e Decades-old remains
2. Maternal Lineage Tracing

Because mtDNA is passed down unchanged from mother to child, it can be used to identify remains by
comparing mtDNA sequences with maternal relatives. This is especially useful in:
e Missing person’s cases
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o Historical or mass disaster investigations
e Archaeological studies
3. Population Studies and Ancestry

mtDNA can also reveal ancestral origins and migration patterns, contributing to our understanding of
human history and evolution. Its variation among different populations is used in:

e Ethnic classification
o Anthropological studies
e Ancestral mapping
Real-World Applications of mtDNA in Human ID
Here are just a few notable uses of mitochondrial DNA in real investigations:

o World Trade Center attack (9/11) Victim Identification: When nuclear DNA was not available due
to the extreme conditions at Ground Zero, forensic teams used mtDNA to help identify victims.

e |dentifying Historical Figures: The remains of the Romanov family and even historical figures like
King Richard Il have been confirmed through mtDNA analysis.

e Missing Persons and Cold Cases: Law enforcement agencies have used mtDNA to reopen and
resolve decades-old cold cases where conventional DNA has deteriorated.

How ITSI Biosciences Supports mtDNA Testing

At ITSI Biosciences, we have over two decades of experience in bioanalytical services and life science
research support. Our team provides high-quality sample processing and can help you determine if
mitochondrial DNA testing can help your project or resolve your case. Our consulting service is open to
researchers, law enforcement agencies, and medical institutions. Whether you're conducting forensic
research, historical investigations, or need reliable mtDNA analysis for any application, ITSI Biosciences
is here to guide and support your work with accuracy, integrity, and innovation.

Did You Know?
e Your mtDNA can help you trace your maternal ancestry back thousands of years.

o Mutations in mtDNA are associated with certain inherited diseases. mtDNA research is helping
shape the future of personalized medicine.

Stay Connected

Have questions about mitochondrial DNA or need expert guidance on DNA testing for your project?
Contact us at: itsi@itsibio.com
Visit us online: www.itsibio.com

DNAnews is a monthly newsletter 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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