
 

 

 University of Groningen

Deciduous Teeth as an Alternative DNA Source for Postmortem Genetic Testing
te Rijdt, Wouter P.; Mieremet, Rene H. P.; Kraaijenbrink, Thirsa; Regieli, Jakub J.; Lemmink,
Henny H.; Jan, Sabrina Z.; de Knijff, Peter; Hoedemaekers, Yvonne M.
Published in:
Circulation-Genomic and precision medicine

DOI:
10.1161/CIRCGEN.119.002674

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2020

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
te Rijdt, W. P., Mieremet, R. H. P., Kraaijenbrink, T., Regieli, J. J., Lemmink, H. H., Jan, S. Z., de Knijff, P.,
& Hoedemaekers, Y. M. (2020). Deciduous Teeth as an Alternative DNA Source for Postmortem Genetic
Testing. Circulation-Genomic and precision medicine, 13(4), 83-84. [002674].
https://doi.org/10.1161/CIRCGEN.119.002674

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 05-06-2022

https://doi.org/10.1161/CIRCGEN.119.002674
https://research.rug.nl/en/publications/0d344edb-42fe-49c1-9995-3809eab82713
https://doi.org/10.1161/CIRCGEN.119.002674


83

Circulation: Genomic and Precision Medicine is available at www.ahajournals.org/journal/circgen

Circ Genom Precis Med. 2020;13:e002674. DOI: 10.1161/CIRCGEN.119.002674 April 2020

Circulation: Genomic and Precision Medicine

Key Words: cardiomyopothies ◼ cause of death ◼ death, sudden ◼ genetic testing ◼ postmortem diagnosis◼ tooth, deciduous

 

Correspondence to: Wouter P. te Rijdt, MD, PhD, Department of Clinical Genetics, University Medical Center Groningen, PO Box 30001, 9700 RB Groningen, the 
Netherlands. Email w.p.te.rijdt@umcg.nl

For Sources of Funding and Disclosures, see page 84.

© 2020 American Heart Association, Inc.

RESEARCH LETTER

Deciduous Teeth as an Alternative DNA Source 
for Postmortem Genetic Testing
Wouter P. te Rijdt , MD, PhD; René H.P. Mieremet, BSc; Thirsa Kraaijenbrink, MSc; Jakub J. Regieli, MD, PhD;  
Henny H. Lemmink, PhD; Sabrina Z. Jan, PhD; Peter de Knijff, PhD; Yvonne M. Hoedemaekers, MD, PhD

Postmortem genetic testing, for example, in the setting 
of sudden unexpected death (molecular autopsy), 
may allow identification of the genetic cause of 

death in the proband.1 This enables tailored clinical 
and genetic evaluation of relatives and provides clarity 
regarding the cause of death of their deceased family 
member. However, in some cases, no blood or tissue is 
available for postmortem genetic testing. Here, we pres-
ent an illustrative case that shows that deciduous teeth 
are an alternative source for DNA in this setting, when 
available, with important implications for family members.

The data that support the findings of this study are 
available from the corresponding author upon request. 
The study complied with the Declaration of Helsinki, and 
informed consent was obtained from all participants.

The mother and sister of a 39-year-old male who 
suffered sudden unexpected death were referred for 
genetic counseling to the Department of Genetics, Uni-
versity Medical Center Groningen, the Netherlands. The 
proband was found dead in his chair watching television. 
He had no medical history of cardiovascular disease 
and had a healthy and athletic lifestyle. Family history 
revealed no suggestions for inheritable heart disease 
(Figure). Comprehensive cardiological examination was 
performed in the mother and sister. The sister’s ECG 
showed low R wave amplitudes. A left bundle branch 
block was observed on the mother’s ECG. Blood from 
both mother and sister was taken for DNA storage, in 
case broad (next-generation sequencing-based) genetic 
testing failed in the proband. We did start targeted 
genetic analysis of the PLN gene in the sister because of 
the low-voltage ECG and the family’s Frisian roots. This 
showed no genetic predisposition for cardiomyopathy.

Autopsy was not preformed in the proband. No blood 
or tissue from him was available for genetic testing. 
However, his mother had several of his deciduous teeth 
at home. DNA was isolated from one deciduous tooth in 
the Forensic Laboratory for DNA research, Department 
of Human Genetics, Leiden University Medical Center, 
the Netherlands. To remove surface contamination, this 
tooth was disinfected with Sanadep alcohol-tissues and 
irradiated with ultraviolet C (45 minutes each side). The 
cleaned tooth was placed in a mill-container, cooled in 
liquid nitrogen (20 minutes N2, ±1 minute room-temper-
ature, 15 minutes N2), and pulverized in a Retsch Mixer 
Mill 400 (frequency 30, three 10 second cycles). DNA 
was isolated from 0.4 grams of toothpowder using the 
following steps: (1) overnight incubation (thermomixer, 
1000 rpm, 56°C) in 1 mL 0.5 M EDTA pH 8.0, contain-
ing 5 % sarcosyl, and 90 µL proteinase K; (2) centrifu-
gation at 13 000 rpm for 3 minutes; (3) purification of 
the supernatant using the centrifuge protocol of the 
QIAquick PCR Purification Kit; and (4) elution in 80 µL 
nuclease-free water in a DNA-Lo-Bind tube by centri-
fuging for 2 minutes at 8000 rpm in soft mode.

Targeted next-generation sequencing was then per-
formed according to established techniques to search 
for variants in 61 known cardiomyopathy-associated 
genes. Identified variants were classified according to 
established American College of Medical Genetics and 
Genomics criteria.

In the proband, we found a previously described 
Dutch founder mutation, the pathogenic missense vari-
ant c.992G>A, p.(Arg331Gln) in the LMNA gene.2 No 
other (likely) pathogenic variants were found. Therefore, 
a potential cause of death may be malignant ventricular 
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arrhythmia, which is more likely to occur in individu-
als harboring a pathogenic LMNA variant, especially in 
males.2,3 The pathogenic LMNA variant was also found 
in his sister, mother, and aunt. They were advised to be 
regularly reevaluated by their cardiologist according to 
current guidelines.4 First-degree relatives were advised 
via family letter to seek a referral to a genetics depart-
ment to be tested (from age 12 onwards) for the patho-
genic LMNA variant.

To conclude, deciduous teeth are an alternative 
source of DNA in the postmortem setting when no blood 
or tissue is available. It may allow the identification of 
the underlying genetic cause of death, providing clarity 
and enabling targeted genetic and clinical evaluation in 
relatives. This avoids unnecessary broad genetic workup 
in relatives, with possible findings of unknown signifi-
cance. To the best of our knowledge, we are the first to 
describe this alternative approach. However, for forensic 
purposes, like identifying disaster victims, missing person 
cases, and crime resolution, postmortem genetic testing 

on teeth has been successful for decades.5 Preserving 
deciduous teeth in a decorative box is a widespread tra-
dition in the Western world. It is important clinicians are 
aware of this and, as a practical implication, ask fam-
ily members if there are any deciduous teeth available 
from the deceased family member when genetic testing 
is warranted, and no blood or tissue is available.
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Figure. Pedigree of the reported case with the pathogenic 
variant c.992G>A, p.(Arg331Gln) in the LMNA gene.
Proband is indicated with an arrow. Square symbols indicate male, 
and circles indicate female. Diagonal lines through symbols indicate 
deceased. Solid symbol indicates sudden unexpected death. + 
indicates an individual harboring the pathogenic c.992G>A LMNA 
variant. − indicates a family member who was tested but does not 
carry the variant. LBBB, left bundle branch block; and SUD, sudden 
unexpected death.
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