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Under the continued direction of Dr. B.J. Casey, the Institute’s international reputation in
research and training on typical and atypical human brain development remains extremely high
and the Institute is rapidly establishing a high profile in genomic research. Both the Institute’s
research and training programs emphasize genetic, imaging and behavioral methods. Select
studies are highlighted in this report (see Program of Research and Publications). The faculty and
fellows have received a number of grants and awards this year (See Grants and Awards) and the
Institute continues to be home to several international and national faculty and fellows (See
Sackler National and International Fellows) from England, Germany, Romania, The Netherlands
and Finland. Training remains a priority at the Institute with an annual Summer Institute on the
Biology of Developmental Disabilities and regularly organized meetings for fellows and junior
faculty at the New York Academy of Sciences (see Education, Training and Outreach).
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Program of Research

This year, several empirical studies have been completed and published using the techniques of
brain imaging, human genetics, electrophysiology, and behavioral methods, to study typical and
atypical populations from childhood to adulthood (see Publications). Below, are highlights from a
few of these studies representing three general domains of study: 1) studies of learning and
development, 2) genomic investigations; and 3) clinical investigations.

Studies of Learning and Development

Behavioral and imaging studies of learning and development form the very foundation of the
Institute’s research program, laying the critical groundwork for genetic and clinical studies. The
primary areas of research in this area encompass perceptual learning and development and
motivational-based learning and development.

Object Learning in Infancy: Infants as young as 4 months show surprise when occluded moving
objects fail to emerge from behind a static object. Extensive exposure with this task can move the
age up for when the infant can perform this task. Dr. Dima Amso is using electrophysiological
measures to constrain current developmental theory on how infants learn to recognize violations in
expectations about objects that are occluded. Ultimately these measures may serve as early
markers for learning disabilities. Preliminary findings are published in the Proceedings of the
National Academy of Sciences.

Object Learning in Children: Faces are a special class of objects as humans have vast
experiences with them over the life span. Dr. Nim Tottenham has found that children process faces
faster than inanimate objects therefore suggesting that extensive experience with one class of
objects can affect the speed of processing and explain developmental differences consistently found
in the literature on face processing. Parallel imaging studies show that brain activity in the
fusiform face area is enhanced in response to faces over other objects with age. Developmental
disorders such as autism, in which faces appear to be processed differently, may be better



understood using information gained from this study. Preliminary findings from this work are
published in Developmental Science.

Neural Basis of Statistical Learning: Dr. Dima Amso is examining the neural basis of statistical
learning. This work is significant in the area of habituation and novelty preference studies in
infants. The results show that the caudate nucleus appears to be involved in simple frequency-
based learning (habituation) while the hippocampus appears to contribute to learning of
associations between stimuli (novelty preferences). Dr. Amso is currently examining these
abilities in infants and children using electrophysiological and magnetic resonance imaging
methods. This work lays the groundwork for identification of learning disabilities early in life and
forms the basis for a recent NIMH K01 submission. Preliminary findings are published in
Neuroimage.

Development of Speech Perception in Children and Adults: Drs. Bruce McCandliss and Jason
Zevin are examining the neural basis of language development, with a specific focus on the
development of speech perception in American and Japanese native speakers. They are using
functional neuroimaging to examine the neural basis for the finding that learning distinct sounds
early in life depends on the degree of experience with these sounds. This work investigates the
neural basis for the well-known changes in language learning that occur from childhood to
adulthood, and seeks to develop broader neural theories for failures to learn language and was
funded by an NRSA postdoctoral fellowship to Dr. Zevin and subsequently, by an NIH RO1 award
to Dr. McCandliss.

Rapid Visual Word Perception in Adults and Children: Dr. McCandliss and Dr. Urs Maurer,
International Sackler Fellow from Switzerland, are actively pursuing the neural basis for
specialization in recognizing visual words that support reading ability, through a series of
electrophysiological studies contrasting responses to familiar words with other visual stimuli.
Brain responses, as early as 200 milliseconds, show specialized responses over visual perception
regions. They are now examining the development of this ability in typical and atypical
development in children, which will inform research on reading development and dyslexia.

What Changes with Learning and Development: Dr. Casey, Conor Liston, a tri-institutional
M.D., Ph.D. student, and Dr. Sarah Durston of the University of Utrecht are collaborating on
cross-sectional and longitudinal brain imaging studies of cognitive control. Findings suggest that
cortical function becomes fine-tuned with development. Brain regions associated with more basic
functions such as sensory and motor processes mature first, followed by association areas involved
in top-down control of behavior. This work is funded by an NIMH RO1 to Dr. Casey and
preliminary findings are published in Developmental Science and Cerebral Cortex.

Learning: Intermittent versus Continuous Reinforcement Schedules: Dr. Casey and Julie Spicer,
a Ph.D. candidate at Columbia University, are studying the neural basis of intermittent versus
continuous reinforcement-based learning. They have shown that the nucleus accumbens, a reward
related brain structure, shows enhanced activity for intermittent reward relative to continuous
reward. These findings provide a neural basis for the effects of different reward schedules on
behavior and are relevant for understanding extinction of appetitive behaviors (e.g., addiction).
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Reward learning and high risk behavior in adolescents: Dr. Casey and Adriana Galvan, a
neuroscience PhD student, have examined the impact of varying the magnitude of reward on
behavior and neural activity with fMRI. They have shown that adolescents have an exaggerated
response in a subcortical appetitive brain system relative to children and adults that is correlated
with the likelihood of engaging in risky behavior. These findings suggest that developmental
changes in appetitive circuitry may explain the propensity for adolescents to make suboptimal
social decisions (e.g., substance use and unprotected sex) leading to poor outcomes. This work is
supported by grants from the National Institute of Drug Addiction (NIDA). Preliminary findings
are published in the Journal of Neuroscience.

Individual and Developmental Differences in the Delay of Gratification: Drs. Casey and Fossella
have been working with Dr. Walter Mischel of Columbia University to relate preschoolers’ ability
to delay gratification with their cognitive control abilities in adolescence. Preliminary results
suggest those individuals most able to wait for a reward, as a toddler, were better able to resolve
conflict on cognitive control tasks as adolescents. An addition to this project is the imaging and
genotyping of these subjects that is now in progress. These added data will help to explain the
biological basis for the observed individual differences in this ability. A collaborative National
Science Foundation grant involving Columbia University, University of Washington and
University of Michigan has been submitted to support this program of research. Preliminary
findings are published in Psychological Science.

Development of Emotion Regulation: Dr. Casey and Todd Hare, a Neuroscience PhD student, are
examining the interaction of limbic and prefrontal circuitry in regulation of emotions in children.
Preliminary results show tension between subcortical appetitive and limbic regions in approaching
and avoiding positive and negative information (e.g., happy and fearful facial expressions, Hare &
Casey, 2005). Todd Hare was awarded an NIH predoctoral fellowship to support this work and is
examining the development of structural and functional connectivity within and between these
circuits. This project forms the foundation for parallel studies of children with problems in
emotional and behavioral regulation (e.g., PTSD, anxiety, depression and, previously
institutionalized).

Genomic Investigations

The Sackler Institute is rapidly establishing a high profile in genomic research that represents
an elegant mapping of human and animal projects, that examine gene-environment interactions in
developing humans and transgenic mouse models.

Genetics of Normal Attentional Development (Alerting, Orienting and Executive Attention): Dr.
Fossella continues his investigations into genetic influences on attention that were initiated under
the direction of Dr. Posner. These studies are aimed at exploring how various neurotransmitter
genes influence the specific processes of alerting and executive attention. Dr. Fossella was recently
awarded an NIMH K Award to investigate the development of these systems using genetic
imaging under the mentorship of Dr. Casey. Preliminary work in this area is published in the
Proceedings of the National Academy of Sciences.



Imaging Genetics of ADHD: Drs. Fossella and Casey, in collaboration with Dr. Durston of
University Medical Center Utrecht, have begun to link different genotypes to brain morphometry
and function in attention deficit hyperactivity disorder (ADHD). Some of the most consistently
implicated genes in ADHD have been those involved in dopaminergic neurotransmission including
the gene coding for the dopamine-4 receptor (DRD4), the dopamine transporter (DAT). The DRD4
receptor 1s preferentially expressed in prefrontal cortex, whereas the dopamine transporter is
preferentially expressed in the striatum. They have shown a dissociation between the effects of the
DAT and DRD4 genotypes, with those heterozygous for the DAT polymorphism impacting caudate
volumes, but not prefrontal gray matter volumes; and those with the DRD4 variant genotype
impacting prefrontal gray matter volume, but not caudate volume. More recent findings show
differential activation of these regions as a function of genotype. These results are published in
Molecular Psychiatry, American Journal of Psychiatry and Biological Psychiatry.

Genetics and Treatment of ADHD: Dr. Fossella and Professor Stephanie Hammarman, Rutgers
University Medical School, completed and published findings in the Journal of Child & Adolescent
Psychopharmacology on the role of the DRD4 gene in ADHD. This study found a significant
association between DRD4 genotype and response to methylphenidate. Dr. Fossella is a
collaborator on an NIMH funded study of the genetics of ADHD, under the direction of Professor
Jeff Halperin, Queens College, CUNY. This project will link genetic variation in several
serotonergic genes with measures of response to serotonergic medications. This project is still in
the early stages of data collection.

Genomics Initiative in Psychiatry: Dr. Fossella has begun to explore how genetic technology will
be applied in the clinical setting. In two articles, “Aligning the stakeholders” published in
Pharmacogenomics and “On the valuation of genetic tests” published in Personalized Medicine, Dr.
Fossella has examined progress in the field of genomic medicine and discussed the role of
population genetic structure in the development of new genetically optimized therapies.

Genes, Brain, and Behavior: Drs. Casey and Fossella have co-edited a special issue of the journal
Cognitive, Affective, and Behavioral Neuroscience that includes studies of cognitive genetics,
imaging genetics and transgenic mouse models of variability in human behavior. This special
issue outlines the current state of the field and provides future directions for the field.

Gene-Environment Interactions across Development: In a unique marshaling of the talents of a
distinguished group of scientists with expertise in pediatric imaging, molecular biology, mouse
models, and endocrinology, Dr. Casey (PI) in collaboration with Dr. Francis Lee of Psychiatry, Dr.
Bruce McEwen of The Rockefeller University and Dr. Megan Gunnar of the University of
Minnesota, have submitted an NIMH P50 Interdisciplinary Developmental Research Center
application to examine the impact of brain-derived neurotrophic factor (BDNF) and experiential
events (e.g., stress, trauma, enrichment) on learning and development, and on vulnerability and
resistance to psychopathology. The Center proposal is comprised of 4 highly interdependent
projects using both human imaging and transgenic mouse models to track the developmental
trajectory of brain systems involved in associative and cued learning as a function of the BDNF
genotype; to characterize the impact of early adversity (stress) on these brain systems during
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development as a function of BDNF genotype; and to test the extent to which the BDNF phenotype
can be rescued genetically and environmentally. This proposal builds on pilot data supported by
the generous gift of the Mortimer D. Sackler family and based on collaborations among faculty and
fellows of Lasdon Laboratories and the Sackler Institute within the Department of Psychiatry.

Clinical Investigations

The overarching mission of the Sackler Institute is to delineate the biological mechanisms
underlying developmental disabilities to direct treatments and interventions and hopefully
ameliorate these disorders in the future. The majority of studies currently underway focus on
treatments and interventions for the disorders of dyslexia, ADHD and autism. Other areas of
research in this area include examination of the long-term effects of physiological (e.g., brain
trauma) and psychological stressors (e.g., institutionalization). These latter studies are moving
the field toward individualized treatment and intervention approaches to stress related diseases,
based on identified genetic and environmental risk factors.

Enhancing Literacy through Tutors and Computers: Dr. McCandliss, together with collaborators
at the University of Pittsburgh, continues to provide empirical support for a child-friendly
computer program designed to guide a minimally trained tutor and a child with reading disability
through 20 sessions of intervention. Results from this computer-based tutorial program show
improvements in reading, and decoding scores are equivalent to the gains in standardized scores
produced by the laboratory study upon which the intervention was based. In a remarkable and
wonderful development, an active intervention control study is currently underway in the New
York Public Schools.

Learning-based changes in academic skills in children: Dr. McCandliss has been funded by the
McDonnell Foundation to explore novel learning paradigms that engage adults in learning a new
alphabetic writing system with novel fMRI activation tasks to measure the impact of learning. A
follow-up National Science Foundation funded project, in collaboration with Stanford, uses
learning-based changes in fMRI responses by children to contrast different computer-based
intervention programs designed for basic reading and numerical skills. A central theoretical focus
involves comparisons of the neural impact of interventions that target a specific cognitive
operation (i.e., parsing phonemes or comparing magnitudes) vs. interventions that attempt to
integrate two sets of codes (i.e., grapheme-phoneme correspondence and number symbol-

magnitude correspondences).

Attention and the learning of literacy and numeracy: Drs. McCandliss and Posner are exploring
methods of enhancing attention abilities in children that will no doubt prove beneficial to children
with attention deficits. They have shown, together with Dr. Jin Fan of Mt. Sinai Medical Center,
that both linguistic and nonlinguistic forms of conflict activate similar regions of the anterior
cingulate cortex. Manipulations to reduce conflict with training appear to reduce activity in this
region. This work is funded in part by the National Science Foundation and is now being
conducted in the New York City public elementary schools.



Double Blind Cross-Over Placebo-Ritalin Challenge: In an NIMH collaboration with Duke,
Columbia, Stanford and University of California at Berkeley, Dr. Casey is examining the imaging
profiles of children with ADHD and their parents. Behavioral assays she has developed at the
Institute are studied to assess for changes with medication. Preliminary findings on this clinical
population were published in Biological Psychiatry and an editorial on the impact of such studies
and the future of individualized medicine in psychiatry has been published in the American
Journal of Psychiatry by Dr. Casey.

Studies of Autism: A number of recent studies of autism have suggested a deficit in eye gaze
that may underlie problems in joint attention in this disorder. Autistic patients appear to attend
more to the mouth than the eyes of faces, unlike typically developing populations. Dr. Nim
Tottenham, in collaboration with Margaret Hertzig of the Department of Psychiatry, is examining
this ability in individuals with autism. Dr. Tottenham has developed a paradigm that cues
patients to the eyes of face stimuli and is examining changes in orientation and neural systems
with extended training on this paradigm. This work has served the basis for a recent grant
application to National Alliance for Autism Research.

Traumatic Brain Injury and Predictors of QOutcome: Dr. McCandliss, as co-Principal
Investigator, has joined forces with Dr. Ghjar, President of the Brain Trauma Foundation, on a 3-
year multimillion dollar grant from the J. S. McDonnell Foundation entitled “Cognitive and
Neurobiological Research Consortium in Traumatic Brain Injury." The central hypothesis of this
project is that deficits in mild Traumatic Brain Injury (TBI) in both adults and children can be
systematically linked to specific patterns of diffuse white matter tract damage, as measured by
Diffusion Tensor Imaging based fiber tract tracings. Sumit Niogi, a Physiology PhD student, has
been instrumental in developing methods for this project that have recently been published in
Neuropsychologia.

Brain Development following Institutionalization: The long-term outcomes of children reared in
orphanages abroad has become a primary health concern given the rising number of adoptions of
these children to the United States. The effects of prior institutionalization on the structural and
functional development of limbic circuitry using magnetic resonance imaging (MRI), are being
explored by Drs. Casey and Tottenham. They are examining the association of hippocampal and
amygdala volume with length of institutionalization, age of institutionalization, and length of time
with an adopted family. The preliminary findings are consistent with the animal and human
imaging work on chronic stress leading to structural and functional changes in the hippocampus
and amygdala that are inversely related and somewhat transient. These preliminary data have
resulted in a NIMH funded RO1 grant to Dr. Casey and served, in part, as preliminary data for a
NIMH Center grant application by Casey.

Long-term Effects of Psychological Stress: Dr. Casey and Conor Liston, a tri-institutional M.D.,
Ph.D. student and recipient of the Soros and Perry Awards, are examining in humans and animals
the impact of moderate stress in collaboration with Dr. Bruce McEwen of The Rockefeller
University. Both populations show changes in attention shifts, but not behavioral set shifting,

following stress that normalizes once the stressor is removed. Human imaging and animal
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histological studies show changes in prefrontal cortical regions that support attention shifting.
This project illustrates a vertically integrated program of research across animal models through
complex human imaging.

Preliminary imaging data from this study have recently been published in Neuron and formed
the basis for a NIMH Center for Excellence in Research in Complementary and Alternative
Medicine grant submission by Dr. Mary Charlson, Chief of General Internal Medicine, to elucidate
the biological and neural mechanisms through which meditation acts to ameliorate the
psychological and functional consequences of stress and improve quality of life among patients
with early stage breast cancer.

Education, Training and Outreach

A significant objective of the Institute is in training, education and outreach. The Institute’s
network has broadened this past year with new international collaborations now established in
Romania, London, Cambridge and Glasgow, in addition to existing national ones at Berkeley,
Boston College, Brookhaven Laboratories, Brown University, Cornell-Ithaca, Columbia, Duke, Mt.
Sinai, NIMH, NYU, University of Oregon, Pennsylvania, Princeton, Rockefeller, Stanford, UC-
Irvine, University of Pittsburgh and Yale and with research fellows from Finland, Germany and
The Netherlands. Highlights of the Institute’s training and outreach program are provided below.

Summer Institute on the Biology of Developmental Disabilities. Casey has received funding for a
sixth year to direct a week-long course on the Biology of Developmental Disabilities from the John
Merck Fund. This year’s course is co-directed by Bruce McCandliss of the Sackler Institute and
Brad Schlaggar of Washington University, all three directors are previous John Merck Faculty
Scholars. The course trains psychologists and neurobiologists in methods used in developmental
science (imaging, genetics, and behavior) in the context of the central themes of learning and
development ( see: http://www.sacklerinstitute.org/cornell/summerinstitute/ ).

Developing Researchers in Neuropsychiatric Imaging. The Institute actively participates in
summer workshops with the Functional Neuroimaging Laboratory directed by Drs. David
Silbersweig and Emily Stern as part of a NIMH R25 Grant to train researchers in
neuropsychiatric imaging.

Weill Graduate School of Medical Science. Dr. Casey has rotated from Director of the
Neuroscience Program at Weill Graduate School of Medical Science to the executive committee
that advises the program. The program includes over 80 faculty and graduate students. The
Institute has taken a significant role in both teaching and sponsoring student rotations and PhD
candidates from that program and from the Tri-institutional MD PhD program.

Ithaca-Weill Joint Graduate Program in Development and Learning. Dr. Casey in collaboration
with Dr. Barbara Finlay of Cornell University-Ithaca hosted two joint campus meetings of
psychology and neuroscience faculty and fellows on October 20-21, 2005 (Ithaca) and April 20-21,
2006 (Manhattan at NYAS) that led to a recent NIH T32 joint institutional interdisciplinary
training grant submission for predoctoral fellows in development and learning.



NYAS Imaging Discussion Group. Dr. Casey, together with Drs. Truman Browne of Columbia
University and Joe Helpern of NYU, continue to serve on the steering committee of the Imaging
Discussion Group that is organized through the New York Academy of Sciences. This group
facilitates interactions and collaborations among neuroimagers in the New York Metropolitan
area, especially among predoctoral and postdoctoral fellows, as part of their training initiative.

NYAS Symposium. The advent of neuroscience has opened a new avenue for understanding
choices that people make. On October 26, 2005, the Imaging Discussion Group of the New York
Academy of Sciences sponsored a special symposium that explored unexplained aspects of human
decision making and the brain processes that may underlie them. The event was organized by Bd
Casey of the Sackler Institute. The speakers included Dan Ariely and Drazen Prelec of the
Massachusetts Institute of Technology and the Institute for Advanced Study, Elizabeth Phelps of
New York University and Jonathan Cohen of Princeton University

NYAS Symposium. No longer is it sufficient to consider genetics or environment alone when
explaining human behavior. Gene-environment interactions are essential in understanding
variation in behavior. On June 8%, 2006, the Imaging Discussion Group of the New York Academy
of Sciences will sponsor a special symposium on Genes, Brain and Behavior on Stress organized by
BdJ Casey that will showcase faculty and fellows affiliated with the Sackler Institute. The speakers
will include Drs. Nim Tottenham, Barbara Ganzel and Conor Liston of the Sackler Institute and
Drs. Francis Lee and Kevin Bath of Lasdon Laboratories in the Department of Psychiatry.

Grants and Awards

Dr. Mortimer D. Sackler and family provided a gift of $500,000 to help build a program in
genomics at the Institute. This gift will support genetic imaging and the development of
transgenic mice relevant to learning and development and facilitate scientific genomic links
between the Cornell Tthaca and Cornell Medical campuses and within the Department of
Psychiatry including Lasdon Laboratories and the Division of Child Psychiatry.

Drs. McCandliss and Zevin were awarded an NIMH RO1 that was scored in the first percentile
to examine the development of speech perception and the neural basis of the critical period effect
in language learning.

Dr. McCandliss, Dr. Zevin and Bruno Tagliaferri were awarded a NIH-STTR grant to help
develop and distribute software that addresses challenges faced by cognitive neuroscience research
laboratories that attempt to combine eye-tracking, electrophysiology, and fMRI data collection
techniques, thereby furthering the Sackler Institute’s role as both a site of innovation and a source
of useful techniques for the rest of the field.

Dr. Fossella received an NIMH K01 award to train in pediatric neuroimaging under the
mentorship of Dr. Casey to combine genetics and imaging to further characterize development of
attentional processes and individual variability in these processes.

Todd Hare received an NIMH NRSA predoctoral grant award sponsored by Dr. Casey on the
development and neurobiology of affective regulation using fMRI.
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Conor Liston, a Tri-Institutional M.D., Ph.D. candidate won the Perry Award from the
Department of Psychiatry this year. This prestigious award will support his program of research
on the effects of stress on the brain in rats and in humans under the co-direction of Drs. Casey and
Dr. Bruce McEwen of the Rockefeller University.

Pending Grants and Awards

Dr. Amso has a pending NIMH KO1 award application to examine statistical learning in infants
and children using electrophysiological and magnetic resonance imaging methods under the
mentorship of Dr. Casey. This work will form the basis for later studies on identification of
learning disabilities early in life.

Dr. Casey (PI) together with Dr. Francis Lee of the Department of Psychiatry, Bruce McEwen of
The Rockefeller University and Megan Gunnar of the University of Minnesota have submitted a
NIMH P50 Center for Interdisciplinary Developmental Research grant to examine the interaction
of genes and environment across development. The application focuses on the impact of stress and
polymorphisms in the brain derived neurotrophin factor (BDNF) gene on learning and
development.

Dr. Casey and Conor Liston, in collaboration with Dr. Mary Charlson (PI), Chief of General
Internal Medicine, submitted a NIMH Center for Excellence in Research in Complementary and
Alternative Medicine grant to elucidate the biological and neural mechanisms through which
meditation acts to ameliorate the psychological and functional consequences of stress and improve
quality of life among patients with early stage breast cancer.

Dr. Casey has a pending competitive NIMH RO1 renewal to investigate what changes with
learning and development. The proposed program of research examines the effects of a controlled
amount of training on cognitive control tasks at different ages to determine windows of
development that may be more sensitive to future interventions to help regulate behavior.

Dr. Casey in collaboration with Dr. Barbara Finlay of Cornell University-Ithaca submitted an
NIH T32 cross campus interdisciplinary training grant for predoctoral fellows in development and
learning. This application bridges imaging, genetic and clinical approaches from the Medical
College together with computational, behavioral and theoretical approaches from the Ithaca
campus in psychology and neuroscience.

Drs. Casey and Fossella, together with Dr. Walter Mischel of Columbia University, Dr. Yuichi
Shoda (PI) of the University of Washington and Dr. John Jonides of the University of Michigan
have submitted a collaborative NSF grant application that will use imaging, genetics and
behavioral methodologies to explain individual differences in self regulation across development.

Dr. Nim Tottenham, in collaboration with Margaret Hertzig of the Department of Psychiatry,
has submitted a recent grant application to National Alliance for Autism Research to examine eye
gaze in individuals with autism. Dr. Tottenham has developed a paradigm that cues patients to
the eyes of face stimuli and she will be examining changes in perceptual and neural systems with
extended training on this paradigm that has direct implications for treatment and intervention.
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The Institute directly, and in collaboration with others, has grants and awards from NSF,
NIMH, NIDA, NICHD, the McDonnell Foundation, and the John Merck Fund. This funding
supplements the generous gifts by the Mortimer D. Sackler family.
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