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ABSTRACT  The authors about 30 years ago in the Insti-
tute of Forensic Medicine of Semmelweis University were
given the task of assisting the Court to clear up the natural
child's legal status with evidences based on natural science.
In the present paper, a few special cases are demonstrated
with a decisive chromosome or DNA test result. The chro-
mosomes are obtained from the blood following a 72-hour
culture. The used method were: G-, and C banding. The
uses of DNA polymorphism were the following:
HUMTH01, HUMvWF, S33, D21S11, D18S51, FGA,
D20S85, D3S1359, D5S2360, AMG. It is a good thing that
there is an increasing number of males, who would like to
know out of court, whether the children born are their de-
scendants or not. But in their practice it occurred on re-
quest by the police, that the mother's identity was ques-
tionable due to the possibility of exchange of babies in hos-
pitals. Due to the results of chromosome tests in some cases
gave support to genetic counsel as well as in pre-natal di-
agnoses too.

INTRODUCTION

In human societies it is natural that a part of
the population is born out of wedlock. This fact
has been reflected by the various societies in
the different historical ages. The various
civilisations have applied different regulation
methods. In the present Hungarian society the
women having children out of wedlock do not
meet with condemnation, and these children are
protected from all types of discrimination.
However, the taking over of a natural child is
rarely the consequence of  a premeditated de-
cision. For the most part it is the acceptance of
an unexpected pregnancy.

About 30 years ago in the Institute of Foren-
sic Medicine of Semmelweis University I was
given the task of assisting the Court to clear up
the natural child’s legal status with evidences
based on natural science.

It is a good thing that there is an increasing
number of males, who would like to know out
of court, whether the child/children born out of
or even in wedlock is/are their descendants or
not. There are adults who want to find their ge-

netic fathers. Moreover, several men, having the
intention of putting matters straight  in the au-
tumn of their life, have asked for my assistance
to clear up the genetic status of children origi-
nated from relations 20,30 or 50 years ago. In
one or two cases the client has deposited the re-
sult of his DNA test at a lawyer or a notary and
imposed a condition that the inheritance can only
be accrued following the child’s positive DNA
test.

Following an entrepreneur’s sudden death a
mother’s lawyer  has come up with the claim
that the man should not be buried until the clear-
ing up of the child’s origin born out of wedlock.

In a family meeting a man and woman found
it surprising that they resemble each other very
nearly. The woman lived in family. The man was
brought up by her single mother and did not
know his father. The possibility of  a common
father did emerge. They had a settled life, how-
ever, both of them felt lonely and would have
been glad to be consanguineous sister/brother.
Therefore, they asked for chromosome analysis
to clear up their origin. The result seemed to
confirm their suspicion.

A case in which I gave an expert opinion
about 25 years ago can demonstrate the impor-
tance of identity for a child. I could verify the
genetic paternity of the male concerned by chro-
mosome analysis first  time in international re-
lations for the seven-year old boy, the mother
and the putative father. It was of scientific sig-
nificance at that time. No news was received
from them for a long time. Then the former boy
as a grown up person has visited me before his
marriage and introduced his fiancée. Although
his father has ignored him. He knows his origin
due to the expert opinion, and this is important
for his future family.

In the present paper a few special cases are
demonstrated with a decisive chromosome or
DNA test result.
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MATERIAL AND METHOD

Chromosome Analysis

Materials for chromosome analysis can be
obtained from every cell having nucleus. There-
fore, any cell of the organism is suitable includ-
ing blood cell, fibroblast,  bone marrow, amni-
otic cell,  hair bulb, etc.

In paternity investigations the examination
material is obtained by an one-off and simple
taking of blood. The chromosomes are obtained
from the blood taken under sterile circumstances
following a 72-hour culture.

The examination of chromosome polymor-
phism has become significant in the past 25
years. Since the introduction of various band
techniques /G, Q, C, R/  in the ‘70s the normal
variants of chromosomes can be identified,
systematised or determined much easier
(Caspersson et al. 1970; Summer et al. 1971;
Vogel 1977; Budowle 1991).

In G-band staining following a 72-hour cul-
ture the mitotic chromosomes, stopped in
metaphases, are examined by light microscope
in normal lighting. Following a proper pre-treat-

ment /e.g. digestion/ the chromosomes stained
by Giemsa show dark or light bands.

The G-band staining is seldom used in pa-
ternity tests, however, it is applied if a change in
the morphology of somatic chromosomes is de-
tected at the child or the putative father. The re-
sult can be conclusive  for paternity (Gebauer et
al. 1988).

In my 25-year practice the above change could
be observed only in five cases. In the first case
we were the first to prove paternity world-wide
by joint balanced translocation. [t(2term.q-;
13 q term+)] (Bujdosó 1972; Bujdosó and
Somogyi 1975).

C-band staining /centromer staining/ is fre-
quently used in practice. Following a pre-treat-
ment different from the one used in G-band stain-
ing /e.g. hydrolysis, heat/ the chromosomes are
stained by Giemsa. The stain molecules bind to
a different site and stain only the centromere /
middle/, centromeric heterochromatin, of the
chromosomes concerned. Chromosomes 1, 9, 16
and Chromosome Y - if it is available -  are taken
out of the 46 Chromosomes. The centres of chro-
mosomes /centromers/, the variations in their

Fig. 1. C-band polymorphism
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length, are investigated (Craig-Holmes ad Shaw
1971; Balic∨ ek et al. 1978).

If a partial or total pericentric inversion is
found on the centromer of a chromosome con-
cerned it is a very valuable and positive feature
for the probability of genetic paternity for the
male in question (Wahran et al. 1972) (Fig. 1).

Q-band staining is another frequently used
method in which the mildly, moderately or
highly fluorescent or non-fluorescent bands char-
acteristic to the chromosomes concerned /Chro-
mosomes 3, 4, 13, 14, 15, 21, 22 or Y/ are inves-
tigated with ultra violet lightning following a pre-
treatment by fluorescent stains /atebrin or
quenacrin/ (Schnedl 1971). All chromosomes are
matched by these methods and evaluated accord-
ing to Mendel’s Law. The  descendant’s genome
is inherited in parts from his/her mother and fa-
ther. /Normal number of chromosomes: female
= 46 XX, male = 46 XY/. In special /male/ cases
the characteristic Chromosome Y can be deci-
sive for the elaboration of expert opinion (Bender
and Gooch 1961) (Fig. 2).

DNA Analyses

Materials for DNA test can be obtained from
every cell having nucleus in the same way as for
chromosome analysis. DNA tests for the identi-
fication of paternity are performed from periph-
eral blood taken from living persons. The de-
velopment of molecular genetics and the testing
of DNA band samples have rendered the identi-
fication possible similar to fingerprinting. This
method is known as DNA fingerprint.

The method was described first by Jeffreys
in 1985, and he recommended its introduction
in paternity testing. By the discovery of increas-
ing number of enzymes the several meters long
DNA molecules consisting of billions pairs of
basis can be split into parts with a size of  few
thousands basis pairs (Nathans 1979). These so-
called micro-satellites can be investigated in 14
sites of chromosomes by Jeffrey’s DNA gene
probe (Jeffreys 1987). The DNA molecules frag-
mented by special enzymes and split by electro-
phoresis can be separated by gene electrophore-
sis on the basis of their various length and mo-
lecular weight (Southern 1975).

The heterozygotes and monozygotes can be
distinguished by the stripes obtained by electro-
phoresis /two stripes or one stripe). The multiloci
contain several unknown stripes /MLS/ (Lubjuhn
et al. 1996).

A child inherits half of  his/her bands from
the mother as the genetic information stored in
human cells is half-and-half of maternal and pa-
ternal origin. Therefore, the stripes not corre-
sponding to maternal ones are certainly of pa-
ternal origin.

Fig. 2. Q-band polymorphism Fig. 3. Very large Y-chromosomes (Q-band)
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As the alleles show various frequency in
population level and have mutations several sys-
tems with low mutation rate are used in DNA
tests (Budowle et al. 1991; Morling and Hansen
1993, 1997; Lins et al. 1996).

RESULTS

Under normal circumstances the Chromo-
some Y is found in the range of small acrocen-
tric chromosomes /21, 22/.  In some cases the
biological father could be determined on the
basis of size and fluorescence of Chromosome

Y. In a case the size of Chromosome Y was the
same as of the largest acrocentric Chromosome
13. The same observation was found at the pu-
tative father. The genetic paternity was proved
(Fig. 3).

In another instance Chromosome Y was very
small and non-fluorescence both at the child and
the alleged father. The issue of paternity was
solved regarding the expert opinion (Fig. 4).

The advantage of chromosome analysis is
that the chromosome similarly to blood group is
constant and characteristic for the individual in
the whole life. The chromosome analysis can

Fig. 4. Very small Y-chromosomes too. (C-band)

Fig. 5. Father and daughter
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give direct proof for the origin even in fetal life
(Koske-Westphal and Passarge, 1977; Friedrich-
Schöler et al. 1979; Bujdosó et al. 1984; Bujdosó
1985; Szilvassy 1990; Csiky et al. 1997; Bujdosó
and Arnold 1999).

There are cases in which the mother’s chro-
mosome analysis cannot be performed. In one
of our cases the mother was a heavy drug user,
therefore, blood could not be taken from her.
However, the genetic paternity was rendered
probable by the characteristic chromosome poly-
morphisms (Fig. 5).

The chromosome analysis is suitable in
lawsuits or out of court procedures in which the
father or mother died in the meantime, and only
few family members /the ascendants, the
collaterals/ can be included in the investigation.
This method is effective also in the increasing
number of inheritance proceedings.

In some cases the alleged father could not be
examined as he had died. Therefore, the expert

opinion regarding his paternity was given fol-
lowing the testing of his ascendants or collaterals.
In one of our cases the mother suffered a traffic
accident, thus her parents were tested. The re-
sult of the chromosome analysis verified the
paternity of her common-law husband in Paris.
The male’s parents were happy to have the child
from a Hungarian mother in their family (Fig.
6).

In chromosome analysis a disease can be de-
tected, and in some instances this information
can be forwarded to the persons concerned in
time. I would highlight the case in which the
putative father denied his paternity regarding the
girl born in wedlock. There was a pending suit
to overcome the presumption of paternity, how-
ever, the concordant results of  blood group test
and anthropological opinion did render his pa-
ternity probable. The chromosome analysis put
an end to the case and confirmed that the plain-
tiff is the girl’s genetic father as in addition to

Fig. 6. The mother died. (family tree with C-band) Fig. 7. t (21,22) with Q-band ad family tree
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the normal variants the translocations 21 and 22
were found both at the child and the plaintiff.
Due to these translocations the male’s genetic
paternity regarding the minor  was verified. The
parties concerned did realise that this fact de-
mands genetic counselling. Therefore, perfor-
mance of chromosome analysis for the other

family members were requested. The change
seemed to be stable as the male inherited it from
his mother, however, he did not transmit it to
her daughter born in his second marriage (Fig.
7, 8).

The chromosome analyses were performed
for the identification of the mother upon the re-
quest of the Scientific Council of Health and the
decision of the police. It was definite in every
case that woman with the debated maternity was
the mother of the child concerned. In the police
proceedings the child was born at home with
multiple developmental anomaly and taken to
hospital later. The possibility of the child’s
change in the hospital emerged. The chromo-
some analysis definitely proved that the child
was not changed in the hospital concerned. The
maternity was proved even by the DNA test per-
formed later. The cause of the multiple devel-
opmental anomaly could be that the procreator
of the child was highly probable the mother’s
close relative (Fig. 9).

Earlier we have had similar cases in higher
number in which the father had sexual inter-
course with her daughter, and the child origi-
nated from this relation. In the past 30 years we
examined only one and healthy new-born who
originated from a  fraternal relation.

Examples of DNA Polymorphism Examina-
tions

Recently the following polymorphisms are
used from the available ones: HUMTH01,
HUMvWF, S33, D21S11, D18S51, FGA,
D20S85, D3S1359, D5S2360, AMG.

Our practice is demonstrated in the following.

Fig. 8. Same like 7 with G-band

Fig. 9. Possible mother and daughter with Q-band



UP TO DATE INVESTIGATION METHODS IN HEREDITARY CASES 83

1. A 35-year old man has requested for an
investigation publicly to clear up his paternity
regarding the 6-year-old boy born from a mother
ten years older than our client. Even the result
of chromosome analysis was “highly probable”
for his paternity including rare polymorphisms
and a long Chromosome Y (Fig. 10).

In addition to chromosome analysis the DNA
polymorphism was also tested (Table 1).

One common allele at the least could be de-
tected in the investigated DNA system regard-
ing the 6-year-old-boy and the putative father.
The value of Essen-Möller probability /EM/
(Hummel 1979) was 99.9999 per cent. This
means that the genetic paternity of the alleged
father is “practically proven” for the minor as to
find another similar concordance in the every
above investigated feature is 1:100 000.

2. In this case the mother could not be tested.
The 41-year-old man had already owned the 10-
year-old boy, however, he wanted to have
evidence for his fatherhood within a private re-
quest. The outcome of the chromosome analy-
sis definitely rendered the genetic fatherhood of
the man concerned probable (Fig. 11).

One common allele at the least could be de-
tected in every investigated DNA system regard-
ing the 10-year-old-boy and the alleged father.

The test of DNA polymorphism performed
by 7 DNA markers of significant information
practically proved (99.999%) the paternity of the
male concerned (Table 2).

In the above demonstrated cases the results
of DNA tests confirmed the paternity.

In the following case the chromosome analy-
sis was performed upon the court’s order to clear
up the origin of two children. The former

Fig. 10. C-band ivestigated on 1, 9, 16, Y chromosomes + Y chromosome Q-band too within a family

Table 1: The DNA polymorphism test includes the geno-
types

Mother Child Putative father

HUMTH01 6/9 6/9 6/6
HUMvWF 15/16 14/15 14/16
D18S51 12/18 12/15 15/15
FGA 22/23 22/23 23/23
D5S2360 6/7 6/11.1 6/11.1
D3S139 12/13 3/13 3/3
D21S11 45.2/48 45.2/45.2 45.2/48
SE33 20/27.2 20/23.2 23.2/31.2

Table 2: The DNA tests include the following DNA sys-
tems

Child Putative father

HUMTH01 7/7 7/8
D18S51 13/14 14/17
FGA 19/20 20/22
D6S965 13/14 13/19
D3S1359 3/16 15/16
D5S2360 15.1/18 15.1/20
SE33 17/30.2 20/30.2
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husband as plaintiff has stated:” I would own
the children but my former wife has told me that
they are not mine.” The mother said that they
were divorced, however, both of them wanted
their children. She did not have sexual inter-
course with another person at the time in ques-
tion. The result of the blood group test excluded
the plaintiff’s genetic paternity regarding the girl.
The results of the chromosome analysis confirmed
the exclusion for the girl and excluded the
plaintiff’s genetic paternity regarding the boy too.

Then the following DNA polymorphism tests
were performed demonstrating an outcome that

Fig. 12. Exclusion. Chromosome no. 1. with C,
chromosome no. 3 with Q-banding in the daughter

the plaintiff’s genetic paternity was excluded at
both children (Table 3).

Table 3: The DNA polymorphism tests show the
plaintiff’s genetic paternity excluded at both
children

Mother Minor K.B. Minor A.B. Putative
father

HUMTH01 6/6 6/8 K! 6/9.3 9.3/9.3
FGA 5/7 7/11 K! 7/13 K! 5/7
D20S85 2/6 6/8 6/7 7/8
D3S1359 6/12 3/12 K! 12/13 K! 10/15
D21S11 45.2/46.2 45.2/47.2 46.2/47 K! 47.2/47.2
SE 33 64.2/66.2 65.2/66.2 K! 65.2/66.2 K! 53/61.2

Fig. 11. Investigation without mother

As a conclusion it can be established that the
various test systems /blood group - chromosome;
DNA - chromosome/ should be combined in the
investigation of origin.

The development of cytogenetical methods,
primarily the fluorescent in situ hybridisation /
FISH/ technique, can present a basis for DNA
tests. The in situ hybridisation can assist the
mounting of cytological specimens that can be
examined under microscope as simple chromo-
some analysis. The fluorescent signal gives ex-
act information about the place of the probe on
the chromosome (Sacchetti et al. 1999).

The biological father can be identified by the
above methods now. However, “the indisput-
ableness of the true father and the perfect cer-
tainty of origin are rather the outcome of a com-
mon confidence even in the best family relations
than based on scientific facts. And this is not
altered by the fact the fathers believed to be
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Fig. 13. Exclusion with C-banding in the boy

fathers are the true fathers in majority.” The sci-
entific evidences have gained an increasingly
important role in lawsuits.
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