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Overview

Research in the Department of Developmenta Psychobiology is focused on
understanding processes involved in the development of behavior and fundamental
relationships between behavior and biology. There are twelve investigatorsin the
department who are interested in understanding how natural events and stressful
experiences interact with genetic mechanisms to shape the course of normal and
abnormal development. The motivation for thiswork is the belief that the study of
developmental processes provides important clues about the origins of awide spectrum
of clinical conditions. Ongoing studies use a variety of novel anima models to
investigate the neurobiological substrates of attachment, separation anxiety, fear
responses, and pain regulation. These models include targeted gene deletion of
neurotransmitter receptors in mice, programming of early nutritional and other
environmental experiences, ard selective breeding. Studies involving human subjects
examine the role of pre- and post-natal experiences on fetal, infant, and child behavior
and physiology. Research activities in the department are augmented by a postdoctoral
training grant that has received continuous funding from the National Institute of Mental
Health for over 35 years, and by the Sackler Institute for Developmental Psychobiology
headed by Dr. Hofer.

Current Research

A number of ongoing studies in the department were prompted by findings from Dr.
Gingrich's laboratory which demonstrated that, contrary to expectations, when mice are
not able to express the serotonin reuptake transporter, either by means of genetic
engineering or pharmacol ogic blockade during infancy, as adults they exhibit increased
anxiety and depressive- like behavioral traits. Based on these findings, a multidisciplinary
initiative was funded by the Sackler Institute to investigate the critical role of serotonin
regulation during early development on shaping adult behavior. Phase | of these projects
involved collaborations among many members of the department along with Myrna
Weissman (Clinical Genetic Epidemiology) , Brad Peterson (Child Psychiatry), and
Raymond Stark and Marianne Garland (Pediatrics).



Many of the animal studies in the department continue to focus on models designed to
help us understand the developmental origins of normal and abnormal expression of fear
and anxiety, and the relationship of these affective states to early socia bonding and
attachment. Dr. Brunelli has recently completed a study showing that selective breeding
of rats for extremes in infant anxiety has produced, in adulthood, dramatic differencesin
genes regulating the hypothalamic/pituitary axis. Dr. Polan continues his investigations
of the earliest forms of maternal attachment in rodents by examining how these behaviors
are expressed in genetically engineered mice with alterations in the expression of genes
for the dopamine and glutamate neurotransmitters systems, and genes that regulate the
differentiation of interneurons. Heis also examining the interactions of these genes with
early environmental stress.

Working with Drs. Muller, Myers, and Moore (Lieber Center), Dr. Shair demonstrated
that activation of the dopamine type 2 receptors in the nucleus accumbens inhibits
distress vocalization of pups isolated directly from their dams, whereas the calming effect
of the mother, but not siblings, involves dopamine receptor activation in other brain

areas. Further understanding of how the expression of fear is regulated during early
development was provided by an important study by Dr. Wiedenmayer who found that
that the amygdala mediates fear-related behavior in infant rats.

Dr. Barr has utilized microarray gene expression to define specific patterns of changesin
gene expression associated with specific types of painful experiences and in neurons
damaged by spinal cord injury. Using asimilar large scale assessment of gene expression,
Dr. Myers has show that profiles of gene expression in the placenta provide early markers
for both over and under feeding as well as exposure to drugs and acohol.

The role of serotonin in modulating behavioral inhibition was the subject of a 2006
Science article by Dr. Gingrich and his laboratory. They found that serotonin acts via 5-
HT2A receptors in the cortex to increase “anxiety-related” statesin mice. This
observation has important implications for the role of higher brain processes in anxiety
states. This study has led to the developmert of trandational initiatives with the Division
of Anxiety Disorders.

Dr. Welch, who recently joined the department, is exploring the biological mechanisms
of nurture and testing new treatments for devel opmental, behavioral disorders and
inflammatory disorders. She recently formed a collaboration with Michael Gershon in
the Department of Pathology and Cell Biology that is known as the BrainGut Initiative.
The Initiative will further investigate mechanisms activated by nurture that condition the
brain-gut axis and influence behavior. New studies build on prior collaborative animal
research that was done with David Ruggiero (Neuroscience) demonstrating for the first
time that the gut peptide secretin is synthesized in the forebrain by the hypothalamus and
demonstrating that chronic Gl inflammation activates brain patterns in areas known to be
abnormal in autism. Current research is testing the hypothesis that gastrointestinal
inflammation and concomitant brain effects may be effectively treated with combined
secretin and oxytocin in acquired and congenital/genetic rodent models of calitis.



The department also has an active research program involving human subjects. In one
area, Dr. Schechter is pioneering investigations of how interpersonal violent trauma
subsequently affects the ways mothers interact with their toddlers and preschoolers. This
year he found that PTSD-afflicted mothers' behavior in the lab and at home (i.e. viewing
preference for violent media with concomitant child exposure) was markedly atypical
compared to that of non-PTSD controls. Similarly, he found significant differences
regarding important physiologic correlates to maternal behavior. Other members of the
department also examine mother/infant interactions but focus on even younger infants.
Dr. Monk has expanded her studies of effects of maternal anxiety, depression, and
behaviora and SSRI treatments on neurobehavioral traits of the fetus and newborn. In
addition, Drs. Fifer and Myers continue to investigate risk factors for expression of
abnormal neurobehavioral outcomes and have now received Phase Il funding for a
collaborative effort to study 12,000 infants in populations from the Northern Plains in the
US and Cape Town, South Africathat are at high risk of exposure to alcohol ard nicotine
during gestation.

Education and Training

The department directs an NIMH-funded Research Training Program for postdoctoral
fellows. This program supports the mental health related research of 5 MD and PhD
fellows. There are 23 sponsoring faculty members in the program that represent five other
departments from the Psychiatric Institute and the Perinatology Division of the Pediatrics
Department at Columbia. In addition, the department sponsors the training and research
of severa undergraduate and graduate students, as well as postdoctoral students from
other departments.

Awards/Honors
Dr. Gingrich was the recipient of the Roche-Nature Medicine Prize for Trandational
Medicine.

Dr. Gingrich was selected to help plan the NIH Blueprint for the year of
“Neurodevelopment” in the section of Neurodevelopment and Disease.

Dr. Gingrich was selected to be the new director of the Frontier Fund. The Frontier Fund
provides up to $60,000 per year to young investigators in the Columbia and NY SPI
research community.

Dr. Gingrich was awarded one of the first Gatsby Awards for identifying underlying
circuitry of specific behaviors.

Drs. Fifer and Myers received a MERIT award from NIH for their grant investigating at-
risk populations for neurobehavioral disorders.

Drs. Myers and Fifer were recipients of the 2006 Research Award at the Annual
Windflower Ball of the First Candle Foundation for their research efforts on Sudden
Infant Death Syndrome.



Dr. Schechter was re-appointed to a third term on the Infant and Preschool Committee of
the American Academy of Child and Adolescent Psychiatry (AACAP)/

Dr. Shair served as a guest editor of a specia edition in the journal of Developmental
Psychobiology,” In Recognition of Myron A. Hofer.”

New Grants
Barr, Gordon, Amygdala Gene Expression: Learning in a Sensitive Period
NINS (RO1)

Barr, Gordon, Gene expression after acute and chronic injury and rescue
NY S (RO1 equivaent)

Brunelli, Susan, Testing Anxiolytic Compounds in Infant Rats Selectively Bred for High
Rates of Ultrasonic Vocalization
EPIX Corporation

Fifer, William, Perinatal Assessment of At-Risk Infants
NICHD (R37)

Fifer, William and Myers, Michael, Prenatal Alcohol in Sudden Infant Death Syndrome
and Stillbirth (PASS) Network NICHD (U0Q1))

Fifer, William, Center for Health Research with Tribesin SD-MT-WY. Project 1V, Early
predictors of Adverse Neurobehavioral Outcomesin Y oung Children"
NICHD (sub-contract of P20: U. South Dakota)

Gingrich, Jay, Gene-Environment Interactionsin 5-HTT Deficient Mice
NIMH (RO1)

Gingrich, Jay, Role of Cortical 5-HT2A Receptor Signaling in Psychosis
Gatsby Foundation

Shair, Harry, Formation of Infant/Father Social Relationships: Mechanisms and
Modulators NIMH (R21)

Welch, Martha, Brain Gut Initiative, Private Funding

Wiedenmayer, Christoph, Fear memory formation in early life
NIMH (R21)

Wiedenmayer, Christoph, The prefrontal cortex: responses to threat in early life
NIMH (RO1)
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