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“No tool is omnicompetent.

There is no such thing as a master-key that will unlock
all doors.”

Arnold Toynbee, A Study of History

Precision medicine is changing the way in biomedical
research and healthcare, thanks to the rapid advance-
ment of biotechnologies (e.g., whole-genome sequen-
cing), electronic health records (EHR), and informatics,
among others. Precision psychiatry is a recognized
priority that represents a paradigm shift in how psychiatry
was traditionally conceptualized until just a few years ago.
It preaches that the “right drug to the right patient at the
right time” approach will translate into better and more
durable clinical benefits. However, how can we achieve
this lofty goal? This, as can be pedestrianly put, is easier
said than done. By now, it has become abundantly clear
that, due to the intrinsic complexity of psychiatry and its
disorders, no single biomarker will be capable of diagnos-
ing or predicting with sufficient accuracy that translates
into meaningful clinical utility.’

Historians have long theorized that civilizations are
born from more primitive societies as a response to
challenges and penalization, and that civilizations develop
in different ways due to their different approaches to the
challenges they face.? We can easily theorize that the
same is true in science; precision psychiatry emerged
as a new paradigm as a response to the challenge of
improving outcomes and ameliorating the suffering of
those afflicted by mental disorders, and by the penalties
that we will incur if we fail to develop it. However, how
precision psychiatry will be developed rests on us and
the approach that we take to overcome the challenge of
discovering and developing biomarkers. The large field of
bioinformatics is a relatively new intersection in psychia-
try, and provides not only a single tool to discover and
develop new biosignatures and drugs that optimally
match them,3 but provides a sizeable armamentarium of
tools that, in combination, can assist in unlocking the
elusive goals of precision psychiatry.

Due to the fact that no single cause is responsible for a
given psychiatric disorder and that their pathophysiology
most probably arises from a myriad of combined factors,
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bioinformatics and systems-biology data-driven approaches,
coupled with artificial intelligence, are exciting and have
become a burgeoning strategy in the last decade, mainly
in genomics.* However, psychiatric disorders are not only
polygenic by nature but also environmentally nurtured
to a large extent. The latter suggests that genomics in
isolation will not be enough; in that spirit, the aggregation
of multi-omics data, such as transcriptomics, proteomics,
and metabolomics, among others, which captures differ-
ent although complementary levels of information which,
when integrated, can lead to identification of pathways
with stronger biological meaning, is necessary. Accord-
ingly, it has been a major focus of work by bioinforma-
ticians, and significant progress has been made on that
front, although much remains to be done.>® Numerous
high-throughput omics studies have been conducted,
providing an accumulated catalog of susceptible variants
and genes in several disorders; however, results have
been highly heterogeneous. The variants and genes
nominated by different genetics and omics studies, such
as genotyping data, copy number variations, de novo
mutations, epigenetics, and transcriptomics, often have
limited overlap with each other. To assist with this
challenge, we developed a method named mega-analysis
of odds ratio (MegaOR), with capabilities of prioritizing
genes and providing multi-dimensional evidence.” Even
when the task at hand is analyzing a single modality in
isolation (for instance, genomics), the need to aggregate
distinct datasets to draw firmer conclusions poses a
challenge. Developing techniques that allow such inte-
gration and harmonization has been a focus of many
bioinformaticians.® Finally, in psychiatry, we face a
drought when it comes to discovering new drugs to treat
these highly debilitating disorders; developing new drugs
is a very long and hazardous process, and most
developed compounds later fail when tested in clinical
trials. On this front, bioinformatics also poses as an
attractive solution; by using in silico techniques, we can
de-risk what is otherwise a highly risky and lengthy
business by discovering and selecting optimal molecular
targets for repurposing currently existing drugs that will
perfectly match individual patients with a given molecular
profile, thus improving treatment outcomes, the ultimate
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goal of precision psychiatry. In this sense, pharmaco-
genomic tests have started this field, but we still have a
long way to go."%1°

“No tool is omnicompetent. There is no such thing as
a master-key that will unlock all doors.”? Bioinformatics,
alone, will not unlock all doors, but it is a vast and versatile
field with many tools which have the potential of unlocking
many of the necessary doors for the development of
precision medicine in psychiatry and, as such, shows
great promise for the discovery of biomarkers and new
pharmacological treatments.
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