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Abstract: Neonatal alloimmune thrombocytopenia results from the maternal immune response
against fetal-specific antigens inherited from the father. The diagnosis is ascertained only when the
maternal alloantibody and the offending antigen present in the newborn are identified. Up until now
most laboratories perform DNA extraction for neonatal genotyping from newborn blood samplings.
In order to avoid such an invasive procedure, two protocols of DNA extraction from buccal swabs
were developed: a manual protocol using the QIAamp mini blood kit (Qiagen), and an automated
procedure with the MagNA Pure Compact instrument (Roche). Both EDTA-blood and buccal swabs
from thrombocytopenic newborns were genotyped manually (14 samples), automatically (15 samples)
or both manually and automatically (two samples). Human Platelet Antigen (HPA) genotyping was
performed using the BeadChip assay (BioArray, Immucor). Concordant genotypings were obtained
for all samples except for one swab with the manual method. The automated DNA extraction from
newborn buccal swabs with the MagNA Pure Compact instrument was chosen as the first-line
strategy, with a significant gain of time in processing buccal swabs.

Keywords: neonatal alloimmune thrombocytopenia (NAIT); Human Platelet Antigen (HPA);
genotyping; buccal swab; DNA extraction

Neonatal alloimmune thrombocytopenia (NAIT) results from the maternal immune response
against fetal-specific antigens inherited from the father. NAIT is the most common cause of
severe neonatal thrombocytopenia in maternity wards. The diagnosis is ascertained only when
the maternal alloantibody and the offending antigen present in the newborn are identified [1,2].
Platelet phenotyping is the best way to identify potentially immunogenic peptides. The main limitation
for platelet phenotyping is the scarcity of specific, good-quality typing sera, especially for rare platelet
antigens [3–5]. Consequently, genotyping is the routine method for platelet typing. Up until now
most laboratories perform DNA extraction from newborn blood samplings. However, this invasive
strategy is slightly traumatic for the newborn who is already admitted in the intensive care unit due to
severe thrombocytopenia. Therefore, a non-invasive strategy has been set up for extracting DNA from
buccal swabs.

To demonstrate the reliability of such methodology for the genotyping of newborns, both
EDTA-blood samplings and buccal swabs from thrombocytopenic newborns were collected in 2012
and 2013. The ethical approval of parents was obtained for all samples included in the study.
Two distinct methods have been evaluated. The first method was manual, based on DNA extraction
with the QIAamp mini blood kit (Qiagen, Courtaboeuf, France; Figure 1). The manufacturers’
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instructions were followed except for a slight modification of a longer swab pre-incubation in
400 µL PBS (overnight instead of a 10 min preincubation at 56 ˝C), which allows testing samples
collected a few days before delivery in our laboratory. The second method was an automated one
(MagNA Pure Compact instrument, Roche) based on the MagNA Pure Compact Nucleic Acid Kit I.
The methodology is as follows: (1) a first incubation of the buccal swab in 500 µL PBS over 30 min
at 56 ˝C after a vortex of 15 s (2 mL microtube); (2) centrifugation of the microtube 1 min at 600 g to
collect as much volume as possible; (3) DNA extraction by the MagNA Pure Compact instrument
(protocol: “Total_NA_Plasma_100_400”; sample volume of 400 µL; elution volume of 50 µL). DNA was
quantified using Qubit technology (Thermoscientific, Villebon sur Yvette, France). Both DNA extracted
from buccal swabs and from blood samplings were genotyped using BioArray technology (HPA
BeadChip, Immucor).
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Figure 1. Buccal swab DNA extraction with silica membrane.

A total of 31 newborns were included in the study. All DNAs extracts from buccal swabs gave
very low concentrations, below the recommended concentration given by the instructions for use of
BioArray technology (<10 ng/µL). Genotyping was performed without diluting the DNA. Using the
Qiagen protocol, 14 DNAs were extracted from buccal swabs. In 13 of 14 cases, concordant genotyping
results were obtained between DNA extracted from buccal swabs and DNA extracted from EDTA-blood
samplings. In only one case out of 14 samplings, HPA genotyping failed due to a high background
with the BioArray assay and a low DNA amplification during the polymerase chain reaction (PCR).
With the automated protocol (Roche Diagnostic, Meylan, France), 15 DNAs were extracted from swabs,
and genotypings were concordant with those from EDTA-blood samplings. For the last two newborns,
two buccal swabs were referred to our laboratory in parallel with blood sampling, which allowed
extracting DNA with both manual and automated methods of DNA extraction. Genotyping results
were concordant.

Taking into account these results, the automated DNA extraction from newborn buccal swabs
with the MagNA Pure Compact instrument was chosen as the first-line strategy, with a significant gain
of time in processing buccal swabs (30 min of incubation, compared with overnight for manual DNA
extraction). This strategy allows HPA genotyping within one day. In the case of genotyping failure,
a neonatal blood sampling is requested from the intensive care unit.

This non-invasive strategy for HPA genotyping is also suitable for parental genotyping
during platelet immunological investigations for NAIT. However, the identification of the maternal
alloantibody requires testing the maternal serum not only against a platelet panel but also against
paternal platelets to detect the involvement of private or rare antigens.

To conclude, our results are in favor of DNA extraction from buccal swabs allowing non-invasive
HPA genotyping of thrombocytopenic newborns. This strategy can be offered to other pathologies
where diagnosis requires newborn DNA.
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