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While DNA analysis has long been 
used to identify human remains, 
its application in reuniting living 
family members separated by con-
flict or disaster has been limited. 
Here, we explore how advances 
in DNA technology for the identifi-
cation of the missing persons
can guide ethical and effective
approaches to reuniting separated
families.
 

Using DNA for family reunification
Families separated due to conflict, disaster, 
or other external causes often grapple with 
prolonged uncertainty, loss, and grief, al so
known as ‘ambiguous loss’ [1,2].  DNA
analysis is often used to identify human 
remains in missing persons casework; 
however, until recently, the use of DNA to 
identify living, separated family members 
has been limited to case-by-case DNA 
relationship tests. The DNA strategies 
used to reunify separated families rely on 
the technology developed over the 
decades for the identification of victims of 
mass fatality incidents and atrocities, 
closed disasters (e.g., airplane crashes) ,
open disasters (e.g., earthquakes, refugee
boats washed ashore), and conflict-
related deaths (e.g., war casualties). In
these situations, short tandem repeats 
(STRs) have been successfully applied in 
kinship testing of close relatives for the 
identification of the deceased. To a more 
limited extent, the use of Y-chromosome 
STRs, mitochondrial DNA sequencing, 
single nucleotide polymorphism (SNP) test-
ing, and genome-wide sequencing has 
contributed to the identification of human 
remains. As the molecular toolkit expands, 
so does the need for intentional strategies
to apply these tools for maximal effect
with minimal intrusion and risks.

Applying these DNA technologies to recon-
nect living displaced families adds another 
layer of complication. Importantly, DNA can 
be used to reunify preverbal children with 
their families, especially when children’s 
names and identities are changed as part
of the abduction process [3]. For example, 
since 2022, the International Commission 
on Missing Persons, the Ukrainian govern-
ment, and community-based organizations 
in Ukraine have established aDNAdatabase 
as a resource for the reunification of families
after the full-scale Russian invasion of
Ukraine in 2022 (Figure 1) [4]. The Ukraine 
effort has confronted several ethical, 
political, legal, and logistical challenges 
despite the advancements in science [4–6]. 
More recently, we have learned of the 
need for extended tools to reunify Syrian
and Sudanese missing children with their
families.

In this article, we focus on the genetics and 
genomics technologies and strategies that 
could advance local and international 
efforts to reunite children separated from 
their families by armed conflicts and 
humanitarian disasters, as well as identify 
the remains of the missing. We argue that 
the use of genetic tools for missing 
persons must consider the potential for 
distant kinship rel ationships, the unique
challenges of degraded DNA samples of
unidentified human remains, and genetic
diversity across populations. It might take
years to address all the political, ethical,
and legal challenges, but the scientific  com-
munity can start by building the appropriat e
toolkit for use in human rights contexts.

Building a DNA testing toolkit
approach
Because family separation contexts are 
variable, different approaches might be 
needed to capture genetic data from the 
relatives of the separated children. Close 
relatives might or might not be available. 
Conflicts might be ongoing. Separations 
might last for days, years, or decades.
The overarching goal of using DNA across
varying contexts is to expedite the reunifi-
cation process and verify genetic claims.

Database or one-to -one testing
Given the varying challenges of resolving 
family separations through DNA analysis, 
we provide two comparison strategies 
that ca n be used to manage DNA testing
processes (Figure 2). The first and most 
common strategy is a case-based 
approach of one-to-one DNA relationship 
testing, in which a person’s  DNA  data
can be compared to that of a potential rel-
ative. A one-to-one relationship test can 
be used for a case where the separated 
person knows their relationship (e.g., a 
16-year-old adolescent reconnecting with 
their parent). One-to-one testing can also 
be useful for documenting the human 
rights violation of the separation or to 
confirm a suspected kinship match when 
parentage is in question, such as when 
DNA testing is done in cases of child traf-
ficking. In many cases, one-to-one DNA 
testing is sufficient for reunifying families, 
but it relies on a prior hypothesis of a rela-
tionship through other means, such as a 
birth certificate or medical records. How-
ever, such DNA testing might fail to
confirm a presumed relationship if the
family link is nonbiological, such as in
cases of misattributed paternity, which
occurs in 1–3% of the US population [7], 
or when family relationship terms (like 
aunt and cousin) do not align across
cultural contexts.
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As many as 19 546 Ukrainian children 
were taken to Russia in Feb 2022 

If children are recovered or one day seek 
Ukrainian families for reunification… 
• One-to-one DNA testing could take decades
• Parents are not available in many cases 

Capturing DNA from distant relatives as soon 
as possible is imperative as a long-term 

strategy 

Many children were orphans, had 
special needs, or might not have close 
relatives searching for them 
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Figure 1. The Ukrainian children abducted at the start of Russia’s full-scale invasion of Ukraine in 
2022 highlight a scenario for which current DNA tools are insufficient for the need.
The second approach is a DNA database 
strategy whereby DNA data from all sepa-
rated individuals are compared w ith DNA
data from all families of reported missing
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Figure 2. Considerations for DNA technology and
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must be in the database. If no kinship 
match is found in a DNA database, i t
might indicate either that the missing
family member is not in the database or
that the individuals are not genetically
related, perhaps without the family’s prior
knowledge.

A DNA database strategy is distinct from 
one-to-one testing in that a lack of a 
match need not be revealed. Neverthe-
less, unexpected genetic relationships 
could be detected in a DNA database,
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including consanguinity or connections 
to sperm donors or secret adoptions. 
However, unlike one-to-one testing, 
such findings allow for more discreet 
management of sensitive information 
since the primary goal is to establish the 
identity of the missing person, not to con-
firm the relationships between reference 
donors. A database of families of the 
missing allows for unexpected cold-hit 
matches or connections to relatives. 
Both strategies might inadvertent ly reveal
cases of incest, particularly in populations
with higher rates of consanguinity.

Kinship testing marke rs
The kinship testing STR markers used 
today for criminal casework are especially 
helpful  for  direct  matches,  like  a  DNA
comparison of a missing person to the 
DNA of a personal item such as a tooth-
brush or hairbrush. While STRs are used
as the norm for kinship testing, they are
not always sufficient for identifications
(Figure 2). STRs are ideal for parent– 
child, sibling, grandparents, and close 
avuncular relationships. However, even 
half-siblings might result in an inconclusive 
finding, and consanguinity can complicate 
STR identifications. If close genetic rela-
tives are not available or unable to provide 
a specimen (as is the case with many 
abducted Ukrainian children), more distant 
kinship testing tools might be needed. Y-
STRs and mitochondrial DNA testing
might be helpful, especially for investiga-
tive purposes, but mostly on a case-by-
case basis and less so as a database
tool since there are limitations to individual
identifications.

For more distant relationships that span a 
genealogical tree or generations, SNPs
might be preferred (Figure 2). Advance-
ments in forensic DNA technology have 
shown promise, as has the expansion of 
the current STR pan els. Moreover, the use
of SNP panels [8,9], including the use of
triallelic SNPs [10], has proven useful. For 
example, the r ecent use of next-generation
sequencing to type up to 5000 SNPs from 
highly decomposed victims of the Vietnam 
War, al lows connection with up to great-
grandparents and more distant relatives
[11]. This approach could revolutionize 
human remains kinship testing and inform 
better markers for distant kinship analyses. 
Genetic genealogy res ources have been
helpful in solving hundreds of US-based
missing persons cases [12]. Community-
led efforts are also underway for 
reconnecting Chilean and Cambodian 
children with their biological families after 
they were forcibly separated and illicitly 
adopted years or decades ago. Investiga-
tive genetic genealogy enables separated 
persons, such as adoptees, to verify their 
identity and connect with biological relatives 
through DNA matching, but only by 
harnessing existing sets of genomic data 
voluntarily uploaded to publicly available 
commercial databases, which is limited by 
whether relatives have partaken in such
testing and then chosen for their data to
be publicly searchable. We are exploring
the utility of this approach as a long-term
prospective resource for Ukrainian children
separated by the conflict.

Addressing ethical challeng es
The privacy, ethical, and legal challenges are 
largely unaddressed, especially since the 
use of DNA data for reunifying children with 
their families could be considered a higher 
moral cause to justify the data risks, given
the long-term harm of ongoing separations
[1]. Questions remain in missing persons 
management on how best to manage 
DNA data for reunificat ion among humani-
tarian organizations [13]. For example, a 
DNA database approach accessible to 
multiple agencies increases reunification 
potential but expands the risk of genetic 
data misuse. Nonetheless, one-to-one 
approaches are slow and reliant on an
existing hypothesis, usually lacking in large-
scale separation contexts, as in Ukraine.

Still, the privacy and ethical challenges of 
using SNPs rather tha n STRs for missing
persons investigations remain unad-
dressed (Figure 2). The STRs used for 
identifications have no phenotypic associ-
ations, whereas haplotypes from SNPs 
and individual SNPs might be linked to 
traits, both physical and health-related. 
Whether that is a detriment to the identi-
fication process or a boon remains
unexplored.

Whether to handle DNA testing using 
rapid DNA equipment versus a traditional 
DNA laboratory is an additional consider-
ation (Figure 2). Rapid DNA is a fully 
automated, end-to-end process for DNA 
STR genotyping in under 2 h ours and offers
a portable solution for field use [14,15]. 
Rapid DNA equipment is also field-
deployable and can generate DNA profiles 
by nonexperts. Using rapid DNA equip-
ment in family assistance centers can 
minimize chain-of-custody disruptions and 
the need to ship specimens. Such equip-
ment can only manage a few samples at a 
time at a higher cost per sample, so it is 
best suited for direct one-to-one compari-
sons where time is essential and an identity 
hypothesis is known. Moreover, since 
rapid DNA is designed for STRs, it is not 
ca pable of SNP-based genotyping. For
larger-scale DNA testing, integration into
local laboratories with DNA technology or
a centralized intergovernmental laboratory
might be preferred.

Finally, given the scale of the missing 
persons crisis in the world—both in living 
separations and deceased and unidentified 
victims—and the fact that the investiga-
tions are often led by under-resourced 
organizations, w e cannot ignore the
importance of the costs and practicality of
technology (Figure 2). Factors including 
equipment costs, consumable and reagent 
costs, deployment challenges, and infra-
structure needs (e.g., refrigeration) must 
be factored into what DNA tools could 
improve connections of separated families 
around the world. Likely, the approaches
to DNA-based reunification are context-
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dependent, demanding consideration of 
multiple tools to support appropriate 
responses to different contexts. No matter 
the technology, evidence-based recom-
mendations are needed to determine the 
most appropriate genetic markers for 
building and maintaining international 
missing pe rsons tools to improve kinship
testing and reunification efforts.

Conclusion and next steps
Harnessing genetic tools to aid family 
reunifications around the globe has tre-
mendous potential. However, we need to 
develop operational strategies that balance 
data sharing with restricting access to sen-
sitive information about private individuals 
and families. The existence of accurate 
tools used to investigate deceased remains 
is a starting point, but the expansion of 
these and other genomic tools, as well as 
the evaluation of their validity, utility, and 
practicality, is essential for the next phase 
of forensic identity in addressing the global 
missing persons crisis. The ethical, 
practical, and political challenges to famil y
reunification are immense, but the science
is surmountable. Scientists have an ethical
obligation to make existing tools accessible
to aid families in need in service of human
rights and family cohesion.
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