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Techniques to sequence the entire exome or even genome of an
individual are evolving rapidly. Experts believe that in the future it
will be possible to sequence the whole genome of an individual for a
thousand dollars or less [1]. The advent of cost-effective sequencing
techniques opens many possibilities for genetic diagnostics and
screening. Furthermore, genetic research will also benefit greatly [2].
For example, research on the genetic component of Autism Spectrum
Disorder could take a huge leap forward, as the genes contributing to
this disorder are believed to be located throughout the genome [3].

Genetic research on extracted DNA from children has proven to be
necessary and fruitful. Such research can focus on specific childhood
diseases but can also take the form of longitudinal cohort studies,
where children are followed for several years to match genotypical
and phenotypical data. The ethical issues raised by the participation
of children in genetic research are not analogous to those raised by
adult participation, nor do they correspond completely to those raised
by the participation of children in clinical trials. These issues include
questions about risks and benefits, the scope of parental consent and
the return of individual research results [4,5].

With the advent of affordable techniques for whole genome
sequencing, research on extracted DNA may eventually become
obsolete. The use of whole genome sequencing of the DNA of adults
is already the subject of some ethical discussion [6-9]. Also the use of
whole genome sequencing in minors for screening and diagnostics
purposes is not imaginary. For example, The US President’s Council for
Bioethics argues that newborn full genome sequencing will eventually
replace newborn screening using blood spot cards, thus paving the way
for personalized medicine from birth onwards [10]. But the ethical
issues to be solved with regard to the sequencing of children’s DNA
in general and the use of these data for research are not the same as
those related to traditional biobank research, as we are now dealing
with readily available digitalized data. Nor are they the same as those
raised by the sequencing of an adult’s entire genome, as a child cannot
autonomously consent to the use of his or her DNA for sequencing.

Basically, I believe at least four specific questions related to the
participation of childreninresearchinvolving whole genomesequencing
need to be addressed. The first one is related to the issue of solidarity.
It is now generally assumed that children can be asked to participate in
medical research. In the context of biobanks, the principle of solidarity
is often quoted [11]. However, the duty to participate is restricted in the
case of children because they are considered a vulnerable population:
they do not have the full capacity to consent to research and they may
be more easily scared by certain procedures [12]. Hence, we can state
that children can participate in research provided that such research
does not burden the child and that there is respect for their growing
autonomy and the right of a child to express their own values. In
the case of full genome sequencing for children we are faced with a
dilemma. On the one hand, the potential use of full genome sequences
gathered, for example, at birth, used together with medical and other
data from GPs or the public health system could provide an efficient
and nearly limitless resource for researchers without putting any strain
on the child his or herself. Thus this would satisfy the first requirement.

On the other hand, the fact of having one’s genome sequenced may
already be an infringement of a child’s right to take this decision for
herself. How does the duty of solidarity to participate in research that
is cost effective and efficient and that does not burden the participant
weigh up against the right to autonomously decide not to have one’s
genome sequenced?

A second, related issue is the status of raw sequenced data and
the right to have a say. Raw sequenced data is data that is sequenced
but not yet analyzed [1]. Some would argue it is value-free, as it is
useless without further processing. Thus, the child’s right to have a say
only extends to the analysis and research use of these data. Hence, a
newborn’s DNA could be wholly sequenced provided that the parents
or the child herself, when she grows older, are consulted about the
possible research uses. In this approach, full genome sequencing and
storage of the data is not so different from storage of extracted DNA in
traditional biobanks. Others would argue that the sequencing itself is
already one step too far and final and would therefore not be allowed
for persons that cannot consent, such as children.

A third issue relates to the rights of the parents to decide on the
sequencing of their child’s genome for research. It is generally accepted
that parents are allowed to consent to well described research on their
children. A principle often quoted with regard to parental consent is
that parents can consent for a child as long as this does not cut the
child off from certain choices he or she would make in the future.
Joel Feinberg called this the child’s right to an open future [13]. But
does the sequencing of the entire genome not violate this right? Is the
decision to have a child participate in research involving whole genome
sequencing trivial enough to be put on the same line with the many
other decisions parents make for their children?

Another important question relates to the vast amount of data
that is generated when an entire genome is sequenced for research.
Inevitably incidental findings will occur that may be of relevance to
the health of the child in question. When should such findings be
returned to the child and/or the parents? Is a policy not to return any
information valid in the case of pediatric participants? Should filters
be used to make sure only the information relevant to the research
is investigated and discovered? Can we adopt the recommendations
regarding genetic testing of minors in this context [14]?
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I am sure many other and unexpected questions will arise when

whole genome sequencing of children’s DNA becomes more widely
used in research. Now is the time to start thinking about those issues
that can already be foreseen.
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