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Abstract

Establishing paternity through genetic testing is an es-
sential aspect of the justice system in many countries. This
may be complicated by the presence of dizygotic twins
born due to heteropaternal superfecundation, which results
in the birth of non-identical twins with different fathers.
These cases are rare. This paper presents information on
previous studies of this phenomenon along with a case
study from Iraq which involved a paternity issue referred
to the Medical-Legal Directorate (MLD) in Baghdad in
August 2011.

Results revealed that the two non-identical twins were
from different fathers. A maternity test was performed to
test the possibility of switching at birth. Results negated
this possibility, and maternity was later confirmed using
DNA typing.

Keywords:  Forensic ~ Sciences,  Heteropaternal

Superfecundation, Non-identical twin, DNA Typing, Y
Chromosome STR, Polymorphism

* Corresponding Author: Hannan Kh. Mahmood
Email: MLI_Bag41@yahoo.com

1658-6794© 2017. AJFSFM. This is an open access article
distributed under the terms of the Creative Commons
Attribution-NonCommercial License.

doi: 10.26735/16586794.2017.012

Open Access

Production and hosting by NAUSS

Due to the rarity of heteropaternal superfecundation,
this case study serves to highlight the importance of being

aware of its occurrence, especially within legal and judicial

contexts.

Auliie 5531 Wl Al ya 1 (il Bl jllaf 25 92%1 LD
01yl 2 (Lo p2e) b Liae puall Al

% E P {]

Lokl Lol 28081 SLLES Y IS5 (pe 35531 SLS] aa
Tdiae HLOS Y1 158 (39S aBy Bue Jos 2 ATliall allad Ciilga (pe
Sudy iy (Caaalsl) 23 dglie @315 252y comun
I $3%5s Las aclins mdli Basl (nalisns (pgal 392 9 cocsan
B30l WLt | 004a g (Calises Lol (oo ddsllaie il @ilgid 152

0igs A2 Al Olu )il (e Ola glas 485511 60 adEs
Soid Glg Gt (pe Wl Awl)s oo i Lix 3 palial
Cudacd | /G2 30aas 2 o it | cdal i 3,1 Y Aasls 5 gal duad e
2011

Oegal Oy LIS Cpasllaitl @ cnelgidl O giliad) & pglal
Grgan AolSel HLASY G ol 1B Ao ge¥W! HLaSI ISy . (nalisue

2 AN Cias g (AOISe N 0 AL | il B g 5 g e G

Case Report


http://crossmark.crossref.org/dialog/?doi=10.26735/16586794.2017.012&domain=pdf

716 Paternity Cases within a Medicolegal Context: A Case Study of Heteropaternal Superfecundation in Iraq

a3 . (5991 el A8 198 Olewd | Sl plisiuls 3= Y By
Aty O aclial) il S¥ Lt Al 35:¥1 3 palls 3 yuit
L@ gut e Wi oo (3950 O dcan e £ gunl| dalll ol ALt |
-Abladlly 4 g3lal Olilewt 1 2 Lorw ¥y

el e 2 Y1l A8l AV asle sia Lt SLolSI)
303 1 (599il) Gaaamdl lews s (@illaill yud algull caeliall
(Y) 8 pgnng SI 255 ,Sall 3 yemall csbayliatl JISaT

1. Introduction

In numerous countries, extramarital intercourse is a
crime punishable by law, whether consensual or otherwise.
Furthermore, false accusations of intercourse or rape are
punishable by law in various legal systems. Therefore, es-
tablishing paternity through genetic testing is an essential
aspect of the justice system in those countries.

The Iraqi legal system makes extramarital intercourse
a crime [3], and, in addition, there are religious and cul-
tural elements of Iraqi society prohibiting it. This affirms
the necessity of the aforementioned genetic testing within
the Iraqi judicial system.

Typically, paternity tests involve the mother, the child,
and one or more alleged fathers [4]. These cases may also
involve identical (monozygotic) or non-identical (dizy-
gotic) twins. In the case of dizygotic twins, establishing
paternity may be complicated due to hetero paternal super
fecundation.

Heteropaternal superfecundation is the fertilization of
two or more oocytes during the same ovulatory cycle by
separate coital acts [5]. These cases may be further com-
plicated when a women has sexual intercourse with two

different men during one poly-ovulatory menstrual cycle,

resulting in the birth of twins with different fathers. The
frequency of twins with different fathers is very low. In a
study conducted by Girela et al., it represented 1:13,000
reported paternity cases involving twins in America [6].
Results of a study by Wenk et al. found that the frequency
of heteropaternal superfecundation was 2.4% among dizy-
gotic twins in their study sample [7]. Research into this
is rare; however, there are studies from Denmark, Turkey,
and China [8-10].

Omar et al. conducted analytical and statistical stud-
ies on various paternity test cases in Iraq that fell within
a medicolegal context [1-2]; however, there is no previous
study into heteropaternal superfecundation in Iraq.

This paper presents a legal case study of heteropaternal

superfecundation in Baghdad.

2. Case Report

In August 2011, a man and two non-identical twins
were officially referred to the Iraqi Medico-Legal Depart-
ment (MLD) by the Court of Law in Baghdad for paternity
investigations. The man claimed that the twins’ ID cards
presented him as the biological father of both; however, he
contested this because of a temporary physical separation

between his wife at the time she conceived them.

3. Materials and Methods

Blood samples were obtained on FTA cards from the
father, mother and both twins. Direct extraction and DNA
typing was made using PowerPlex® 18D PCR amplifica-

tion kit (Promega corporation).
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Simultaneous amplification of 18 STR loci (D3S1358,
THOI1, D21S11, D18S51, PentaE, D5S818, D13S317,
D7S820, D16S539, CSF1PO, PentaD, VWA, D8S1179,
TPOX, FGA, D19S433, D2S1338 & amelogenin ) was
done in one run, while simultaneous amplification of 23 Y
Chromosome STR loci (DYS576,DYS3891,DYS448,DY-
S38911, DYS19, DYS391, DYS481, DYS549, DYS533,
DYS438,DYS437,DYS570,DYS635,DYS390,DYS439,
DYS392,DYS643,DYS393,DYS458, DYS385, DYS456
and YGATAH4 ) was made using PowerPlex23® Y system
Kit (Promega) in another run for the man and the twins. All
the procedures were done according to the manual recom-
mendation on 9700 PCR instrument (Applied Biosystem).

Capillary electrophoresis, run, and detection of am-
plified products was conducted with ABI prism 3130xI
Genetic analyzer (16 capillaries array system-Applied
Biosystem) following the manufacturer’s protocol. Data
collection was performed with data collection V.3.0 soft-
ware (Applied Biosystem). Samples were analyzed by
Genemapper® V.3.2 software (Applied Biosystem). In ad-
dition, blood samples were collected in separate tubes for

conventional blood group analysis.

4. Results and Discussion

The results of Y Chromosome STR profiles for the fa-
ther and twins are listed in Table-1. The analysis of the Y
chromosome STR profile of the alleged father mismatched
with the Y chromosome STR profile of the 1st and 2nd twin
in 16 out of 23 genetics loci; therefore, this test excluded

the alleged father from being the biological father of twins.
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Unexpectedly, the Y chromosome STR profile of the
non-identical twins were mismatched from each other in
many loci. This raised the question whether they were real
twins related to the same mother.

Seemingly, from the same table, it is clear that there
were mismatches in YSTR profiles between the non-iden-
tical twins in 14 out of 23 loci. This shows that both twins
descended from different fathers.

The MLD biological staff initiated more and further in-
vestigations to confirm the twins had the same mother. This
was done to exclude the possibility of switching at birth.

Blood group and Rh subgroups were investigated and
listed in Table-2. The ABO blood group system and Rh
subgroup E, exclude the link of the 1st twin to both parents
as mother and father beyond any doubt; however, these
markers could not exclude the link with the 2nd twin.

The results of the DNA typing for the alleged father,
mother, and non-identical twins are listed in Table-3.

Focusing on the allele numbers of the twins’ profiles,
the analysis of DNA typing of the alleged father mis-
matched with the DNA typing of the Ist and 2nd twin in
6 and 8 genetic markers, respectively, out of 17 total au-
tosomal genetic markers (Table-3). Therefore, this test ex-
cludes the alleged father from being the biological father
for both children. Moreover, the match of DNA profiles
between the twins and their mother did not exclude a ma-
ternal relationship.

Combined Maternity Indices were calculated and corre-
sponded to 753769665 for the 1st twin and 195702872 for

the 2nd twin; thus, the probability of maternity was 99.98%
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Table 1- The results of 23 Y chromosome -23 STR Profiles of father and non-identical twins.

Y-STR Loci Alleged Father 1st twin 2nd twin
DYS 576 19 21 17
DYS 3891 14 12 13
DYS 448 20 20 20
DYS 38911 31 28 30

DYS 19 14 14 15
DYS 391 11 10 10
DYS 481 22 23 23
DYS 549 13 12 12
DYS 533 11 11 12
DYS 438 9 11 11
DYS 437 14 15 14
DYS 570 19 18 18
DYS 635 22 20 23
DYS 390 23 24 25
DYS 439 13 12 10
DYS 392 11 14 11
DYS 643 10 11 10
DYS 393 12 12 13
DYS 458 16 18 16
DYS 385 15/18 12/18 11/14
DYS 456 15 15 15

Y-GATA-H4 11 13 13

Table 2- ABO and Rh subgroup systems of the father, mother and twins.

Name ABO System Rh E e C c

Father O + Neg + + +
Mother B + Neg + + Neg
st twin A + + + + +
2nd twin B + Neg + + +
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Table 3- Results of autosomal STR DNA profiles of father, mother and twins.

2nd non-identical

Name Alleged Father 1st non-identical twin twin Mother
17 15 15 15
D3S1385
17 17 15 17
6 7 7 6
THOL1
93 7 10 7
D21S11 27 28 28 28
28 31 30 29
D18S51 13 12 15 12
13 15 17 17
14 10 10 17
PentaE
14 18 18 18
D5 S818 8 12 13 11
12 13 13 13
D13S317 8 12 8 11
13 12 12 12
D7S820 9 10 8 10
10 10 10 11
D16S539 11 9 9 11
12 11 11 11
10 9 10 10
CSF1PO
13 10 12 10
10 9 8
PENTA-D
11 14 12 9
16 15 16 15
VWA
18 16 16 16
D8S1179 8 10 12 14
14 14 15 15
8 10 8 8
TPOX
10 12 10 10
22 22 20 22
FGA
25 23 22 22
14 13 12 12
D19S433
14 16.2 14 16.2
17 17 18 19
D2S1338
21 19 24 24
Amelogenin XY XY XY XY
Pl
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and 99.95%, respectively.

Upon questioning, the mother admitted that she was en-
gaged in prostitution for financial purposes, but she refused
to name nor recognize the involved men in the pregnancy.
This scenario was found as a cause of dizygotic twin mater-
nities in a study by James [12]. He found that the incidence
of paternal superfecundation may be substantially higher in
small selected groups of dizygotic twin maternities involv-
ing women engaged in prostitution.

Based on the above results, a report was sent to the court
with the following statement: According to the mismatch
of DNA and Y Chromosome profiles between the alleged
father and twins, these investigations exclude the paternity
of the assumed legal father to the named 1st and 2nd child;
however, according to the match between the DNA profile
of the assumed mother with that of the two named children,
a maternal relationship could not be excluded and is thus

confirmed for both children.

5. Conclusion

The results of this case study show that dizygotic twin
maternities can occur, especially in cases involving pros-
titution. The case study has also revealed that knowledge
of this phenomenon is essential in genetic testing. This is
especially the case in countries where extramarital inter-

course is a crime, such as in Iraq.
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