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Letter to the Editor

A molecular analysis of three amelogenin negative males in two
routine paternity tests

Dear Editor,

The gender marker amelogenin is incorporated in almost all
commercially available multiplex STR kits. It is widely used in
forensic casework, DNA databasing, blood sample storage, for
prenatal sex determination and in pre-implantation genetic
diagnosis. As shown by several publications [1-13] amplification
of the homologous amelogenin part on the X and Y chromosome
using these STR kits is not fully reliable and sometimes fails for
different reasons, either due to translocation or deletion events or
due to mutations in the amelogenin primer binding site. During
routine paternity testing in our laboratories we observed two cases
of amelogenin Y negative males. Further investigations revealed
one XX male and a XY father son pair with a failure to amplify the
homologous amelogenin part on the Y chromosome. Wrong sex
determinations can result in misinterpretations and their forensic
relevance should not be underestimated [14].

DNA samples were obtained from buccal swabs. Extractions
were carried out using QIAamp DNA mini kit or Macherey and
Nagel Blood Core Kit respectively following the manufactures
instructions. Subsequent PCR was done with the commercial kits
AmPpFISTR® Identifiler™ Kit, Mentype Argus X-8 Kit (Biotype AG,
Dresden) the Powerplex Y Kit and the PowerPlex 16 Kit (Promega
Corp., Mannheim). The amplicons were analyzed on an Applied
Biosystems 310 or 3130 Genetic Analyzer using Genescan and
Genotyper software.

In a routine paternity trio-test the alleged father only showed an
amelogenin X result using the AmpFISTR" Identifiler™ PCR
Amplification Kit. Furthermore, in 12 STR systems he was excluded
being the father of the child. The man was invited to provide a second
sample and the results of this sample confirmed the first results
excluding any laboratory errors. In a personal conversation Wwith
him, he told us that he knew from formerclinical check-ups that heis
an XX man. During his marriage the desire for children was growing
and therefore the couple went to a children hospital and through
several medical check-ups by the clinical genetic department his
sterility and XX status was confirmed. His phenotype is male and a
karyogram proved the XX status. We assume that this man has the
so-called SRY positive XX male syndrome, because his phenotype
looks male and twin pregnancy, blood transfusion, bone marrow or
stem cell transplantation could be excluded in an interview. The
ongoing paternity case could be clarified with the DNA profile from
another man, which was named by the child's mother. The DNA from
the XX man was typed with the AmpFISTR" Yfiler Kit with negative
results. Profiling with Mentype Argus X-8 PCR Amplification Kit
revealed a heterozygous genotype for 6 of the 8 loci supporting the
assumption of a XX male.
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The second case is a paternity case without mother. We tested
an alleged father and the male putative child. Using the
Powerplex 16 Kit, paternity could be proven, but both the father
and the son showed no amelogenin Y allele, only a X was present.
With the Powerplex Y Kit, a full and identical Y profile was
obtained for both males, further supporting the paternity of the
alleged father. With the Mentype Argus X-8 PCR Amplification
Kit, both the alleged father and the son exhibited again the
amelogenin X finding and a hemizygous profile with only one
allele at each X-STR locus. These findings support the assumption
of the presence of Y chromosome with either a primer binding
site mutation at the amelogenin locus or a deletion of (parts of)
the amelogenin locus.

Human sex determination based on the amplification of
homologous parts of the X and the Y chromosome can fail because
of several reasons. We observed in our routine paternity testing one
male with the so-called XX male syndrome and two men - father and
male putative child - lacking of Y-specific amelogenin amplification.

XX male syndrome (XX testicular disorder of sex development)
is very rare, it occurs 1:20,000 to 1:30,000 and was first described
by de la Chapelle et al. [15] in 1964. Since then estimations [16,17]
conclude that up to the year 2006 approximately 250 cases were
published in the world literature.

XX male syndrome finds its expression in different phenotypes
[17-19] and phenomena like Swyer syndrome (XY females),
Reifenstein syndrome, chimersim, mosaicism, intersex and trans-
sexualism can lead to false results in forensic sex and gender
analysis [14].

The other findings concerned two men, which are a father-son
pair. The observed deletion or primer binding site mutation of the
amelogenin locus is not a de novo mutation but was segregated
from father to son.

Misinterpretation and false results, especially from samples from
crime scene can be overcome with the new diagnostic approach from
Esteve etal. [20]. They suggest carrying out the so-called GenderPlex,
which co-amplifies two different regions of the amelogenin gene, a
93-bp sequence stretch of the SRY gene and four mini-X-STR loci.
Kastelicetal.[21]amplify the SRY gene for the same reason. However,
these approaches cannot solve complex constellations like XX male
SRY negative or Swyer syndrome samples.

Although our observed constellations are very rare, a careful
and responsible working style connected with a well-established
laboratory quality management system helps to clarify even such
rare events. Discrepancies between DNA profiles, records, data on
ID-forms or medical history papers should make lab investigators
suspicious and let them analyze the case even more carefully.
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