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Case report

Twins from different fathers: A heteropaternal
superfecundation case report in Colombia
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Heteropaternal superfecundation is an extremely rare phenomenon that occurs when a
second ova released during the same menstrual cycle is additionally fertilized by the sperm
cells of a different man in separate sexual intercourse.
In August, 2018, the Grupo de Genética de Poblaciones e Identificación at Universidad
Nacional de Colombia received a request to establish the paternity of a pair of male twins
with genetic markers. The following analyses were performed: amelogenin gene, autosomal
short tandem repeat (STR), and Y-STR analyses by means of human identification
commercial kits, paternity index, and the probability of paternity calculation and
interpretation. A paternity index of 2.5134E+7 and a probability of paternity of 99.9999% for
twin 2 were obtained while 14 out of 17 Y-chromosome markers and 14 out of 21 autosomal
short tandem repeats were excluded for twin 1. The results indicated that the twins have
different biological fathers.
Although heteropaternal superfecundation is rarely observed among humans given its low
frequency, in paternity disputes for dizygotic twins it is mandatory to demand the presence
of the two twins in the testing to avoid wrong conclusions.
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Gemelos de diferentes padres: un caso de superfecundación heteropaternal en
Colombia
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La superfecundación heteropaternal es un fenómeno extremadamente raro que se produce
cuando un segundo óvulo, liberado durante el mismo ciclo menstrual, es fertilizado por un
espermatozoide de un hombre diferente en relaciones sexuales separadas.
En agosto de 2018, el Grupo de Genética de Poblaciones e Identificación de la Universidad
Nacional de Colombia recibió una solicitud para establecer la paternidad mediante
marcadores genéticos de un par de mellizos varones, en quienes se hizo el análisis del
gen de amelogenina, el análisis de repeticiones cortas en tándem (Short Tandem Repeats,
STR) autosómicas y del cromosoma Y (Y-STR) mediante kits comerciales de identificación
humana y cálculos e interpretación del índice de paternidad y probabilidad de paternidad.
Se obtuvo un índice de paternidad de 2,5134E+7 y una probabilidad de paternidad de
99,9999 % para el gemelo 2, en tanto que en el gemelo 1 se excluyeron 14 de los 17
marcadores del cromosoma Y y 14 de los 21 sistemas STR autosómicos evaluados. Los
resultados indicaron que los gemelos tienen diferentes padres biológicos.
A pesar de que la superfecundación heteropaternal rara vez se observa en humanos
debido a su baja frecuencia, en las disputas de paternidad para los gemelos dicigóticos,
es obligatorio exigir en la prueba la presencia de los dos gemelos para evitar conclusiones
incorrectas.
Palabras clave: dermatoglifia del ADN; paternidad; gemelos dicigóticos; fertilización;
repeticiones de microsatélite.

Heteropaternal superfecundation is an extremely rare phenomenon that
occurs when a second ova released during the same menstrual cycle is
additionally fertilized by the sperm cells of a different man in separate sexual
intercourse taking place within a short period of time from the first one (1-4).
Wenk, et al., found three cases in 39,000 records of a paternity-test database
and showed a frequency of 2.4% heteropaternal superfecundation among
dizygotic twins whose parents were involved in paternity disputes (5,6).
Nevertheless, the frequency of these cases may vary depending on the
population’s coital rates and double ovulation rates (3).
This phenomenon was initially presented by Archer in 1810 (7); he showed
the phenotypic differences between a white female twin and the other mulatto
female twin and his study was later followed by Terasaki, et al., in 1978 by typing
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histocompatibility antigens (8). Today, about 19 heteropaternal superfecundation
cases worldwide have been reported (2,4,7-23). It has been suggested that
this will cease to be a rare event, as cases are being and will be described
more frequently thanks to the current availability of molecular methods and the
popularity and increasing number of paternity tests (2-4,14,22).
In Colombia, Bravo-Aguilar presented a case of heteropaternal
superfecundation as an example in the book “The genetic truth of the
paternity” where two cases detected in the laboratory are mentioned, but no
further information is given (24).
Here we present a case of dizygotic twins from different fathers detected in
Colombia as evidenced by autosomal short tandem repeat (STR) DNA markers.
Case presentation
In August, 2018, the Grupo de Genética de Poblaciones e Identificación
at Universidad Nacional de Colombia received a request to establish the
paternity of a pair of male twins with genetic markers from the alleged father,
who suspected the children’s kinship and requested paternity testing. Both
twins were males, born after 35 weeks of gestation; the first male was 1,700 g
and the second one, 2,380 g. The mother denied receiving blood transfusions
during pregnancy, but she mentioned oral contraceptive intake before
conception and antecedents of twins on her mother’s side. The study was
conducted with written consent from both the twins’ mother and the alleged
father. They also gave their consent for the publication of this work.
Genetic profiles
Blood samples were collected from the twins, their mother, and the alleged
father on FTA cards. We obtained two independent samples for each person
taken at different times and each sample was investigated in duplicate.
DNA was extracted using two punches per sample and it was washed
using FTA Reagent Purification buffer. To define the genetic profiles, the
samples were typed for 15 autosomal STRs (D8S1179, D21S11, D7S820,
CSF1PO, D3S1358, TH01, D13S317, D16S539, D2S1338, D19S433, vWA,
TPOX, D18S51, D5S818, FGA) and amelogenin as the sex marker in the
AmpFlSTR Identifiler Amplification Kit™ (Applied Biosystems).
To confirm and extend this analysis, we used 16 autosomal STRs
(D10S1248, vWA, D16S539, D2S1338, D8S1179, D21S11, D18S51,
D22S1045, D19S433, TH01, FGA, D2S441, D3S1358, D1S1656, D12S391,
SE33) and amelogenin as the sex marker of the AmpFlSTR NGM SElect Kit™
(Applied Biosystems).
In another reaction, 17 Y-chromosome STR markers (DYS456, DYS389I,
DYS390, DYS389II, DYS458, DYS19, DYS385a/b, DYS393, DYS391, DYS439,
DYS635, DYS392, GATA H4, DYS437, DYS438, DYS448) were amplified
simultaneously with the AmpFlSTR Yfiler PCR Amplification Kit™ (Applied
Biosystems).
These amplifications were done in an Applied Biosystems 2720 Thermal
Cycler™. Capillary electrophoresis running and detection of amplified products
were conducted with the ABI PRISM 310™ genetic analyzer. Samples were
analyzed with GeneMapper ID™ software, version 3.2 (Applied Biosystem).
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Table 1. Genotypes of the mother, the alleged father, and the twins for 21 autosomal loci and genotypes of the
alleged father and twins in 17 Y-chromosome loci
System
D8S1179
D21S11
D7S820
CSF1PO
D3S1358
TH01
D13S317
D16S539
D2S1338
D19S433
VWA
TPOX
D18S51
D5S818
FGA
D10S1248
D22S1045
D2S441
D1S1656
D12S391
SE33
Amelogenin

Autosomal STR
Alleged father Mother
14 / 15
11 /13
32.2 / 32.2
30 / 30.2
11 / 12
8 / 10
10
12
15 / 18
17
6/7
6 / 9.3
12 / 13
10 / 11
10 / 12
12
17 / 23
17 / 22
13 / 14
13.2 / 13.2
16 / 18
16 / 18
8
8 / 12
14 / 18
12 / 16
11
11
22 / 24
22
15 / 16
14 / 15
15 / 16
15 / 16
11 / 14
10 / 11
11 / 12
17 / 17.3
16
17 / 26
19 / 22.2
16 / 28.2
XY
XX

Twin 1
Twin 2
11 / 12
13 / 15
27 / 30.2 30.2 / 32.2
8/8
8/12
12 / 12
10 / 12
15 / 17
17 / 18
7 / 9.3
7 / 9.3
10 / 11
10 / 13
9 / 12
12
22 / 22
22 / 23
12.2 / 13.2 13.2 / 14
16 / 18
18
11 / 12
8 / 12
14 / 16
12 / 14
11
11
21 / 22
22 / 24
13 / 15
14 / 16
16
15 / 16
10 / 11
11
17.3 / 17.3
12 / 17
17 / 18
16 / 17
28.2 / 28.2 16 / 22.2
XY
XY

Y-STR
Y-STR Loci Alleged father Twin 1 Twin 2
DYS456
17
16
17
DYS389I
13
12
13
DYS390
24
21
24
DYS389II
29
28
29
DYS458
16
15
16
DYS19
14
13
14
DYS385a/b
11 / 14
13 / 16 11 / 14
DYS393
13
14
13
DYS391
11
10
11
DYS439
12
11
12
DYS635
23
22
23
DYS392
13
15
13
GATA H4
11
11
11
DYS437
14
13
14
DYS438
12
12
12
DYS448
19
19
19

Alleged father – twin 1
Discrepancies in 14 autosomal STR markers and in 14 STR loci for Y
chromosome (table 1) between the alleged father and twin 1 were observed.
Alleged father – twin 2
Results favored the paternity of the alleged father for only one of the
twins whom we labeled as ‘twin 2’. All 21 autosomal and 17 Y-chromosomal
markers were in concordance with paternity (table 1). The paternity index was
2.5134E+7.
As the genetic profile of the undoubted biological mother was available,
the autosomal genotyping results indicated that the two twins had different
fathers, which was confirmed with Y STR markers.
Discussion
Few cases of heteropaternal superfecundation have been reported
worldwide possibly because not all the cases have been involved in paternity
disputes, which decreases the probability of their reporting (3,5,22). However,
the frequency of cases will probably rise with time due to the availability of
molecular techniques that serve as a tool for the correct resolution of such
cases, as well as the recent increase in twin births (2).
In this case, the two brothers participated in the paternity study in
response to a preview communication from the laboratory support service
explaining that the test required the presence of both twins to study each
of them separately, as well as the importance of including the mother. We
observed 14 alleged father-twin 1 incompatibilities for Y-STRs loci (table 1)
while no discrepancies between the alleged father and twin 2 were found
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allowing us to link twin 2 to the same paternal linage of the alleged father
and to exclude twin 1 relationship to him. On the other hand, the analysis of
the autosomal markers enabled us to establish the biological paternity of the
alleged father in regard to twin 2 while excluding him as the father of twin 1.
We also confirmed the biological maternity thus excluding any possibility of an
interchange of the twins.
The difference between the birth weight of twin 1 and twin 2 was
remarkable (680 g). This has also been mentioned by other authors
(4,10,12,22) and is explained by the different gestational age of the children as
a consequence of the time elapsed between one fertilization and the second
one (21). Some authors assume that the time between the first and the
second fertilization is about three or four days, although this time can be even
longer (up to 14 days) (1,5,6).
Finally, this outcome allowed us to detect a case of dizygotic twins with
different fathers, which is a rare and infrequent event reported in the literature.
This case reiterates the need for the participation of both twins in paternity
testing as these events happen although their frequency is not high.
Conclusions
The results of the present study confirmed that these twins have different
biological fathers.
Acknowledgments
The authors would like to thank the mother and father for giving their
written authorization for the publication of this case report. Finally, we would
like to express our gratitude to Diana Roa for the support given to the
parents and twins, to Claudia Bonilla for her support in carrying out the DNA
extraction and amplification, and to Dayana Suárez for her comments.
References
1.

Jonczyk P. Superfecundation - From ancient to modern times. Ginecol Obstet Med Proj.
2015;38:32-8.

2.

García MG, Bolontrade JA, Penacino GA, Chiesa IJ, Pérez SM. Heteropaternal
superfecundation: Implicancies in forensic genetics. Forensic Sci Int Genet Suppl Ser.
2015;5:633-5. https://doi.org/10.1371/journal.pone.0037166

3.

James W. The Incidence of superfecundation and of double paternity in the general
population. Acta Genet Med Gemellol (Roma). 1993;42:257-62.
https://doi.org/10.1017/s0001566000003263

4.

Sun M, Zhang XN, Wu D, Liu QB, Wu YM. A case study of heteropaternal superfecundation
in a pair of Chinese twins. Aust J Forensic Sci. 2018;50:341-4.
https://doi.org/10.1080/00450618.2016.1236291

5.

Wenk R, Houtz T, Brooks M, Chiafari FA. How frequent is heteropaternal superfecundation?
Acta Genet Med Gemellol (Roma). 1992;41:43-7. https://doi.org/10.1017/s000156600000249x

6.

Blickstein I, Keith LG. Prenatal assessment of multiple pregnancy. 2nd edition. Boca Raton,
FL: Taylor & Francis Group; 2007. p. 234.

7.

Archer J. Facts illustrating a disease peculiar to the female children of Negro slaves. Med
Repos. 1810;1:319-23.

8.

Terasaki PI, Gjertson D, Bernoco D, Perdue S, Mickey MR, Bond J. Twins with two different
fathers identified by HLA. N Engl J Med. 1978;241:590-2.
https://doi.org/10.1056/NEJM199401273300403

9.

Girela E, Rodrigo MD, Lorente JA, Lorente M, Álvarez JC, Villanueva E. Indisputable double
paternity in dizygous twins. Fertil Steril. 1997;67:1159-61.
https://doi.org/10.1016/S0015-0282(97)81456-2

607

Mogollón F, Casas-Vargas A, Rodríguez F, Usaquén W

Biomédica 2020;40:604-8

10. Hansen HE, Simonsen BT. A case of heteropaternal superfecundation in a pair of Danish twins.
Forensic Sci Int Genet Suppl Ser. 2008;1:514-5. https://doi.org/10.1016/j.fsigss.2007.10.162
11.

Sanou I, Núñez G, Rodríguez A, Espinoza M, González L. Gemelos con diferentes padres:
primer caso descrito en Costa Rica. Revista Latinoamericana Derecho Médico y Medicina
Legal. 2004;8:85-8.

12. Bulbul O, Filoglu G, Altuncul H. Heteropaternal superfecundation: A case report in Turkey. J
Assisted Reprod Genet. 2013;1:1-2. https://doi.org/10.4172/jfiv.1000112
13. Verma RS, Luke S, Dhawan P. Twins with different fathers. Lancet. 1992;339:63-4.
https://doi.org/10.1016/0140-6736(92)90193-7
14. Feng C, Wang D. Paternity identification of geminus with different fathers. J Mudanjiang Med
Coll. 2012;3:77-8.
15. Phelan M, Pellock J, Nance W. Discordant expression of fetal hydantoin syndrome in
heteropaternal dizygotic twins. N Engl J Med. 1982;307:99-101.
https://doi.org/10.1056/NEJM198207083070206
16. Spielmann W, Kuhnl P. The efficacy of modern blood group genetics with regard to a case of
probable superfecundation. Haematologia (Budap). 1980;13:75-85.
17.

Geada H, Ribeiro T, Brito R, Espinheira R, Rolf B, Hohoff C, et al. A STR mutation in a
heteropaternal twin case. Forensic Sci Int. 2001;123:239-42.
https://doi.org/10.1016/s0379-0738(01)00494-7

18. Ambach E, Parson W, Brezinka C. Superfecundation and dual paternity in a twin pregnancy
ending with placental abruption. J Forensic Sci. 2000;45:181-3.
19. Lu H, Wang C, Wu F, Li J. Paternity identification in twins with different fathers. J Forensic
Sci. 1994;39:1100-2.
20. Wang C, Lu H. Identification of geminus with different fathers. Chinese Journal of Blood
Transfusion. 1994;3:137-8.
21.

Peng C, Jiang M. On the temporary couples in the flowing China. J Hefei Univ Technol Social
Sci. 2014;31:100-6.

22. Mahmood HK, Omar AJ, Salih KM. Paternity cases within a medicolegal context: A case
study of heteropaternal superfecundation in Iraq. Arab J Forensic Sci Forensic. 2017;1:71521. https://doi.org/10.26735/16586794.2017.012
23. Majsky A, Kout M. Another case of occurrence of two different fathers of twins by HLA typing.
Tissue Antigens. 1982;20:305. https://doi.org/10.1111/j.1399-0039.1982.tb00362.x
24. Bravo-Aguilar MLJ. Investigación de la paternidad de gemelos: superfecundación
heteropaternal. En: La verdad genética de la paternidad. Medellín: Editorial Universidad de
Antioquia; 2009. p. 58-9.

608

