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Abstract

Incestuous paternity investigations are considered
among the most analytically and ethically complex
challenges in forensic genetics. Extensive allele sharing
occurs among family members and close biological
relatives. Mutations in shorttandem repeat (STR) markers,
together with the concealment or frequent absence of
key family members, can interfere with reliable paternity
interpretation and increase the risk of false inclusion
or exclusion. This study describes a legally significant
forensic DNA case, where the use of the national DNA
database revealed unexpected paternal candidates,
ultimately resolving a highly complex case. Initial
autosomal STR profiling using AmpFISTR™ Identifiler™
Plus and GlobalFiler™ multiplex systems indicated non-
exclusion of an alleged father (AF1) accused of sibling
incest, despite a single-locus mismatch consistent
with mutation. Subsequent blind comparison within the
DNA Database identified a second related individual
who also could not be excluded as the biological father
(AF2). Further investigation, including Y-chromosomal
STR analysis and expanded testing of multiple maternal
relatives, ultimately established a third individual (AF3),
a maternal nephew, as the true biological father without
mutational inconsistencies. These findings highlight
the essential role of mutation-aware interpretation,
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DNA Database Utility in Resolving Complex Incestuous Paternity Disputes [RE0%]

comprehensive kinship analysis, and forensic DNA
databases in accurately resolving complex incest-
associated paternity disputes and preventing wrongful
judicial outcomes.
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1. Introduction

Paternity testing in the context of incestuous
relationships represents one of the most analytically
and ethically challenging scenarios in forensic
genetics. Close biological relatedness among
potential contributors leads to extensive allele
sharing across autosomal short tandem repeat
(STR) loci, thereby increasing the probability
of apparent non-exclusion and complicating
statistical interpretation. In addition, single-locus
inconsistencies caused by germline mutations—
well documented in STR systems—may further
obscure correct kinship inference and create a
risk of false inclusion or exclusion if not interpreted
within accepted mutation models and population-
genetic frameworks [1, 4].

In jurisdictions where incest constitutes a serious
criminal offense accompanied by profound social
and legal consequences, forensic DNA evidence
often serves as the primary determinant in judicial
decision-making. However, conclusions derived
from limited reference samples, incomplete family
structures, or absence of maternal comparison
may result in erroneous attribution of biological
parentage, potentially leading to wrongful
conviction or failure to identify the true perpetrator.
International forensic genetics guidance therefore
emphasizes comprehensive kinship evaluation,
cautious interpretation of STR mismatches, and
the integration of additional lineage markers or
database resources when standard trio analysis is
unavailable [2, 3].

National forensic DNA databases provide
a powerful but underreported tool for resolving
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complex kinship disputes, particularly in cases
involving concealed familial relationships or multiple
related suspects. When combined with expanded
STR profiling, Y-chromosomal lineage analysis, and
targeted testing of extended relatives, database-
assisted investigation can reveal hidden genetic
connections and enable accurate reconstruction of
biological relationships.

The present study describes a legally significant
forensic case from the Kurdistan Region of Iraq
in which initial autosomal STR testing suggested
non-exclusion of an alleged father in an incest
accusation, despite a single-locus mismatch
consistent with mutation. Subsequent blind
searching of the regional DNA database, followed
by Y-chromosomal analysis and extended familial
testing, ultimately identified a different related
individual as the true biological father. This case
illustrates the critical importance of mutation-aware
interpretation, comprehensive kinship analysis, and
forensic DNA database integration in preventing
misattributed paternity and ensuring just judicial
outcomes in incest-associated investigations.

2. Materials and Methods

2.1. Case Information and Biological Sample
Collection

This investigation was conducted following
formal judicial authorization issued on 5 April 2023
to the forensic genetics laboratory of the Criminal
Evidence Directorate, Ministry of Interior, Kurdistan
Regional Government, to perform a paternity test.
Buccal swab samples were initially obtained from a
female child and an adult male suspect (designated
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AF1) accused of sibling incest [5]. At the time of the
initial examination, the alleged mother was reported
missing and was therefore unavailable for reference
sampling. All biological materials were collected,
labeled, transported, and stored in accordance with
established forensic chain-of-custody and evidence-
handling procedures.

2.2. DNA Extraction, Quantification, and Autoso-
mal STR Ampilification
Genomic DNA was obtained from buccal swabs
using a validated silica-based DNA extraction
method. The DNA’s concentration and purity were
measured with real-time PCR system (Applied
Biosystems 7500).
Autosomal STR Amplification
Autosomal short tandem repeat (STR) profiling
was performed using AmpFISTR Identifiler Plus
multiplex kit (Thermo Fisher Scientific) targeting 15
autosomal STR loci, along with the Amelogenin)
marker for sex determination.
+ Initial STR analysis showed that the alleged
father (AF) could not be excluded at 15 loci.
+ One discrepancy was observed at the THO1
locus: the AF had alleles 7 and 9, whereas
the child had alleles 6 and 6.

Follow-up Analysis
Asecond analysis using a GlobalFiler kit (Thermo
Fisher Scientific) having 21 autosomal STR loci
confirmed that the AF shared at least one allele with
the child at all loci except THO1 [6].
+ This supported the conclusion that the AF
could not be excluded as the biological father.
+ The single THO1
interpreted as a probable mutation in the

inconsistency was

child, and a paternity index was calculated,
yielding a likelihood of 99.99%.

Legal Outcome
Based on the DNA evidence and review of legal
arguments, the court concluded:
+  The man (AF) was identified as the biological
father and sentenced to prison.
+ The child was placed with adoptive parents.

2.3. Forensic DNA Database Comparison
Several months after the initial report, an
independent STR profile obtained from a male
suspect in an unrelated criminal investigation
(designated AF2) was entered into the regional
forensic DNA database (Small Pond). Routine
database searching identified a potential biological
relationship between AF2 and the child’s profile.
Comparative interpretation followed recognized
forensic database matching and kinship evaluation
standards [2,3]. AF2 was sharing at least one allele
with the child in all 21 autosomal STR loci from the
commercially available kit (Globalfiler, Thermofisher
Scientific) except at the D18S51 locus, where AF2
showed alleles 15 and 15, while the child showed
alleles 16 and 17. Allowing one mutation, the AF2
could not be excluded as a biological father.

2.4. Y-Chromosomal STR and Kinship Analysis

Y-chromosomal STR profiling (Y-Filer Plus,
Thermo Fisher Scientific) was performed to assess
patrilineal relatedness between AF1 and AF2,
following international forensic standards. Database
comparison revealed that AF1 and AF2 are brothers,
explaining shared alleles observed in prior testing
and confirming their familial relationship.

2.5. Maternal Identification and Extended Famil-
ial Testing

Subsequent investigative efforts identified the
biological mother outside the Kurdistan Region.
With legal authorization, reference blood and buccal
samples were collected and compared genetically
to the child to confirm maternity.
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Table 1-. Summary of genetic analysis outcomes for key individuals in the incestuous paternity investigation.

Individual Relationship to child Autosomal STR outcome Mismatch locus Interpretation
AF1 Maternal uncle Not excluded THO1 Mutation considered
AF2 Maternal uncle Not excluded D18S51 Mutation considered
AF3 Maternal nephew Fully concordant None Confirmed biological father
Mother Biological mother Fully concordant None Maternity confirmed

To clarify the conflicting paternal findings, DNA
samples were also obtained from available adult
male relatives on the maternal side, including
brothers, brothers-in-law, nephews, and first cousins.
Autosomal STR profiling was conducted using
the SeqStudio system (Thermo Fisher Scientific).
Profiles were developed for a younger brother, one
brother-in-law, five nephews, and eight cousins.

Comparative analysis revealed that the child’s
conclusive biological profile, with no mutational
discrepancies, matched one of the mother’s nephews,
a fifteen-year-old male (AF3). Following these
findings, the mother was arrested, confessed to the
offense, and was charged with sexually assaulting
her nephew. The maternal brothers, AF1 and AF2,
remained in custody for rape, while the minor, AF3,
was placed in a youth shelter for protection.

3. Results

Initial autosomal STR testing indicated that
the first alleged father could not be excluded
as the biological parent, despite the presence
of a mismatch at the THO1 locus, consistent
with a potential mutation. Subsequent database
comparison identified a second individual (AF2)
who similarly could not be excluded. Y-STR analysis
demonstrated close patrilineal relatedness between
the two alleged fathers. Following recovery of the
maternal reference sample, comprehensive kinship
analysis of multiple male relatives conclusively
identified a third individual (maternal nephew) as the
true biological father without evidence of mutational
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inconsistencies. Asummary of the genetic outcomes
for all tested individuals is presented in (Table 1).

4. Discussion

This case highlights the significant risk of false
inclusion in incest investigations when maternal
samples are unavailable and related individuals
are tested in isolation [3]. Single-locus mismatches
should be interpreted cautiously, as mutations are
well documented in STR loci [4]. The use of blind
DNA database searching proved instrumental in
revealing hidden familial relationships and guiding
further investigation. Ethical safeguards, child
protection considerations, and controlled disclosure
of incidental findings are essential components of
responsible forensic practice in such sensitive cases.

5. Conclusion

The integration of DNA databases with extended
STR and kinship analysis provides a powerful
framework for resolving highly complex incestuous
paternity disputes. This case underscores the
necessity of trio testing whenever possible and
demonstrates how  comprehensive  genetic
investigation can prevent wrongful convictions and

protect vulnerable individuals.
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