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Understanding of which phenotypic traits are relevant to a disease,
and how to integrate them, is essential in “precision medicine for
psychiatry” ™. Analysis of multiple phenotypic measures such as brain
imaging, cognition, neurophysiological, and behavioral traits, and
examination of their genetic components, can serve to combine or
subdivide diagnoses, or to predict treatment response.

The National Institute of Mental Health initiated Research Domain
Criteria (RDoC) project in 2010 ¥ integrates genomics, circuits,
behavior and self-reports information aiming for better diagnosis of
mental disorders. The goal of RDoC is to understand the nature of
mental health and iliness in terms of varying degrees of dysfunctions
in general psychological/biological systems™. The RDoC framework
focuses on dimensional psychological constructs that are relevant to
human behavior and mental disorders. Constructs are grouped into
higher level domains of human behavior and functioning and reflect
psychological system of emotion, cognition, motivation, and social
behavior. Methods used to investigate and understand constructs
include molecular, genetic, neurocircuital and behavioral assessment.

The Bipolar and Schizophrenia Network for Intermediate
Phenotypes (B-SNIP) consortium aims to systematically investigate
shared phenotypic components of psychotic disorders, especially
the phenotypes, genotypes and biomarkers of psychosis that
may be related to disorders ranging from schizophrenia to bipolar
disorder ™. They use biomarkers as measures of physiological
or cognitive traits, such as Electroencephalography (EEG), eye
movement, brain Magnetic Resonance Imaging (MRI) measurements,
to establish a pathway to biomarker-based classification in psychoses.

The Enhancing Neuroimaging and Genetics through Meta-Analysis
(ENIGMA) network brings together researchers who are interested
in cracking the genotype—phenotype relations in neurological and
psychiatric disorders . Their primary goal is to integrate genomics,
neurology and psychiatry using MRI, fMRI, and genetic data in patient
and control samples, and to contribute to understanding the structure
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and function of the human brain. Working groups of
ENIGMA Network include researchers in the field
of bipolar, major depression, schizophrenia and
many other psychiatric disorders. They develop new
algorithms together for data analysis and provide
information and methods for further replication.

Besides the studies mentioned above,
there have been many other studies with deep
phenotyping of psychiatric diseases. Although much
progress has been made in the past few years,
several important issues still need to be addressed:

1. Identification of new phenotypes not
traditionally associated with diagnostic criteria.
One promising extension of phenotyping is digital
phenotyping. Digital phenotyping refers to direct
measurements of behavior and physiological events
from smartphone and wearable devices, to explore
new aspects of behavior and physiology related to
psychiatric diseases . For example, GPS sensors
can collect activity, location and social behavior
data. Keyboard interaction can collect social media
communications, and the microphone receiver can
detect voices changes . These and other types of
digital data can be combined to attempt construction
of valid new phenotypes for psychiatric diseases.

2. Explore efficient, inexpensive and accurate
measurements. For psychiatry research, the device
must be objective, passive and ubiquitous to capture
behavioral and cognitive phenotypes . The cost of
the measurement is also vital for its application on
larger population.

3. Develop new methods to integrate the
results from multiple types of traits. For example,
several methods have been developed to reveal
casual relationships between phenotypes and
disease based on genotype data. When genotypic
data provides a molecular basis of a set of
phenotypes, which are related to susceptibility
to disease, the contribution of endophenotypic
traits (subphenotypes) can potentially reveal the
pathology and progress of psychiatric diseases. For
example, mendelian randomization uses Genome-
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more precise diagnostic categories of psychiatric
diseases, and to provide better treatment .

This issue aims to cover recent progress and
trends in multiple related deep phenotyping studies.
Research using various innovative technologies,
such as web-based testing, smart phone sensor, and
wearable devices is welcomed.
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* Genetic basis of intermediate phenotypes and
their relevance to disease;

* Novel technologies to measure and assess
disease related phenotypes;

* Phenotypes for early diagnosis or disease
prediction;

* New methods developed to interpret or integrate
multi-omics data to reveal their unique or shared
biological basis.

The novelty of each submitted paper will be
considered as one of the acceptance criteria. Papers
with conceptual advances, as well as advantages in
clinical applications, are highly welcomed.
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