
________________________________________________________________________The MIND Institute__________________ 
 

1 

 
Susan M. Rivera, Ph.D. 

 
 
Rivera, Susan M., Ph.D., Professor, Department of Psychology, College of Letters and Science, 

and Center for Mind and Brain 
 
Education 

B.A., Psychology, Indiana University, 1991 
Ph.D., Developmental Psychology, University of California, Berkeley, 1998 

 
Biography  

Dr. Rivera conducts research on the origins and development of symbolic representation in 
both infants and children. She uses classic behavioral as well as neuroimaging (fMRI) 
techniques to investigate such things as language acquisition, concept formation, object 
representation, and numerical cognition. As a member of the UC Davis MIND Institute, she 
also conducts research contrasting typical development with that of children with 
neurodevelopmental disorders including autism and fragile X syndrome.  Dr. Rivera's current 
investigations focus on several aspects of “parietally-mediated” cognitive functioning, 
including arithmetic reasoning, so-called “dorsal stream functioning”, biological motion 
perception and multi-sensory integration.  She uses several different techniques in her research 
including eye-tracking, ERP and functional Magnetic Resonance Imaging (fMRI.) One of her 
main research goals is to build a framework for integrating the previously disparate 
methodological and theoretical orientations of cognitive developmental and neuroscience 
research. By employing a variety of converging research techniques, she strives to elucidate the 
complex brain-behavior relationships that underlie cognitive development.  

 
Publications  
 
Farzin, F., Rivera, S.M.  & Whitney, D. (2011). Resolution of spatial and temporal 
visual attention in infants with fragile X syndrome. Brain, 134(11), 3355–3368.  Results 
from the experiment revealed that infants with fragile X syndrome experience drastically 
reduced resolution of temporal attention in a genetic dose-sensitive manner, but have a 
spatial resolution of attention that is not impaired. Coarse temporal attention could have 
significant knock-on effects for the development of perceptual, cognitive and motor 
abilities in individuals with the disorder. 
 
Hessl, D., Wang, J.M., Schneider, A., Koldewyn, K., Le, L. Iwahashi, C., Tassone, F., 
Hagerman, P.J. and Rivera, S.M. (2011). Decreased fragile X mental retardation protein 
expression underlies amygdale dysfunction in carriers of the fragile X premutation. 
Biological Psychiatry, 70(9), 859–865.  Although prior studies have emphasized a toxic 
gain-of-function effect of elevated messenger RNA associated with the premutation, the 
current results point to the role of reduced FMRP in alterations of brain activity and 
behavior. 
 
Selmeczy, D., Koldewyn, K., Wang, J.M., Lee, A.,  Harvey, D., Hessl, D.R., Tassone, F., 
Adams, P., Hagerman, R.J., Hagerman, P.J. and Rivera, S.M. (2011). Investigation of 
amygdala volume in men with the fragile X premutation.  Brain Imaging and Behavior, 
5(4), 285-294.  The current study utilizes structural magnetic resonance imaging (MRI) 
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to examine the relationship between amygdala volume, CGG expansion size, FMR1 
mRNA, and psychological symptoms in male premutation carriers without FXTAS 
compared with age and IQ matched controls. No significant between group differences in 
amygdala volume were found. However, a significant negative correlation between 
amygdala volume and CGG was found in the lower range of CGG repeat expansions, but 
not in the higher range of CGG repeat expansions. 
 
Goodrich-Hunsaker, N.J., Wong, L.M., McLennan, Y., Tassone, F., Harvey, D., Rivera, 
S.M. and Simon, T.J. (2011). Adult female fragile X premutation carriers exhibit age- 
and CGG repeat length-related impairments on an attentionally-based enumeration task. 
Frontiers in Human Neuroscience, 5, 63. Results of this study indicate that older women 
with the premutation and fXPCs with greater CGG repeat lengths were at higher risk for 
difficulties in the deployment of volitional attention required to count 5-8 items, but 
spared performance when spatial shifts of attention were minimized to subitize a few (1-
3). Results from the current study add to a growing body of evidence that suggests the 
premutation allele is associated with a subtle phenotype and implies that the cognitive 
demands necessary for counting are less effectively deployed in female fXPCs compared 
to HCs. 
 
Farzin, F., Rivera, S.M., and Whitney, D. (2011). Time crawls: The temporal resolution 
of infants’ visual attention. Psychological Science, 22(8), 1004-1010.  Fifteen-month-old 
infants had a temporal resolution of attention approximately one order of magnitude 
lower than that of adults (~1 Hz). Coarse temporal resolution constrains how infants 
perceive and utilize dynamic visual information and may play a role in the visual 
processing deficits found in individuals with neurodevelopmental disorders. 
 
 
Goodrich-Hunsaker, N.J., Wong, L.M., McLennan, Y., Tassone, F., Harvey, D., Rivera, 
S.M. and Simon, T.J. (2011). Enhanced manual and oral motor reaction time in young 
adult female fragile X premutation carriers. Journal of the International 
Neuropsychological Society, 21, 1-5.  Results revealed that the female fXPCs displayed 
faster reaction times for both manual and oral motor responses relative to NT controls. 
Molecular measures including CGG repeat length, FMR1 mRNA levels, and age were not 
associated with performance in either group. Given previously reported age and CGG 
repeat modulated performance on a magnitude comparison task in this same group of 
premutation carriers, results from the current study seem to suggest that female fXPCs 
may have spared basic psychomotor functionality. 
 
Koldewyn, K., Whitney, D., and Rivera, S.M. (2011). Neural correlates of coherent and 
biological motion perception in autism.  Developmental Science, 14(5), 1075-1088. 
Activity in dorsolateral prefrontal cortex (DLPFC) and pSTS was predictive of biological 
motion thresholds in control participants but not in those with autism. Notably, however, 
activity in DLPFC was negatively related to autism symptom severity. These results 
suggest that impairments in higher-order social or attentional networks may underlie 
visual motion deficits observed in autism. 
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Goodrich-Hunsaker, N.J., Wong, L.M., McLennan, Y., Srivastava, S., Tassone, F., 
Harvey, D., Rivera, S.M., and Simon, T.J. (2011).  Young adult female fragile X 
premutation carriers show age- and genetically-modulated cognitive impairments.  Brain 
and Cognition,75(3), 255-260.  Our results begin to define the neurocognitive 
endophenotype associated with the premutation in adults, who are at risk for developing 
a neurodegenerative disorder associated with the fragile X premutation. Results from the 
present study may potentially be applied toward the design of early interventions wherein 
we might be able to target premutation carriers most at risk for degeneration for 
preventive treatment. 
 
Hashimoto, R., Backer, K.C., Tassone, F., Hagerman, R.J. and Rivera, S.M. (2011).  An 
fMRI study of prefrontal activity during the performance of a working memory task in 
premutation carriers of the fragile X mental retardation 1 gene with and without fragile 
X-associated tremor/ataxia syndrome (FXTAS). Journal of Psychiatric Research, 45(1), 
36-43. This study used functional magnetic resonance imaging (fMRI) to identify 
deficient neural substrates responsible for altered executive and memory functions in 
some FMR1 premutation individuals. We measured fMRI BOLD signals during the 
performance of verbal working memory from 15 premutation carriers affected by FXTAS 
(PFX+), 15 premutation carriers unaffected by FXTAS (PFX-), and 12 matched healthy 
control individuals (HC). We also examined correlation between brain activation and 
FMR1 molecular variables (CGG repeat size and mRNA levels) in premutation carriers. 
Results indicate altered prefrontal cortex activity that may underline executive and 
memory deficits affecting some individuals with FMR1 premutation including FXTAS 
patients. 
 
Hashimoto, R., Srivastava S., Tassone, F. Hagerman, R.J. and Rivera, S.M. (2011). 
Diffusion tensor imaging in male premutation carriers of the fragile X mental retardation 
gene.  Movement Disorders, 26(7), 1329-1336. Results of this study provide new evidence 
from diffusion tensor imaging for white matter abnormalities in the cerebellar-brain stem 
and limbic systems among individuals with the fragile X premutation and suggest the 
involvement of molecular mechanisms related to the FMR1 gene in their white matter 
pathology. 
 
Hashimoto, R., Javan, A.K., Tassone, F., Hagerman, R.J. and Rivera, S.M. (2011). A 
voxel-based morphometry study of grey matter loss in fragile X-associated tremor/ataxia 
syndrome. Brain, 134(3), 863-878.  These observations reveal the anatomical patterns of 
the neurodegenerative process that underlie the motor, cognitive and psychiatric 
problems of fragile X-associated tremor/ataxia syndrome, together with incipient 
structural abnormalities that may occur before the clinical onset of this disease. 
 
Farzin, F., Rivera, S.M., and Whitney, D.W. (2010). Spatial resolution of conscious 
visual perception in infants.  Psychological Science, 21(10), 1502-1509.  We designed an 
eye-tracking paradigm to psychophysically measure crowding in infants between 6 
months and 15 months of age. We showed infants pairs of faces at three eccentricities, in 
the presence or absence of flankers, and recorded infants' first saccade from central 
fixation to either face. Infants could discriminate faces in the periphery, and flankers 
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impaired this ability. We found that the effective spatial resolution of infants' visual 
perception increased with age, but was only half that of adults. 
 
Utari, A.  Chonchaiya, W., Rivera, S.M., Schneider, A., Hagerman, R.J., Faradz, S.M, 
Ethnell, I.M., and Nguyen, D.V. (2010). Side effects of minocycline treatment in patients 
with fragile X syndrome and exploration of outcome measures. American Journal on 
Intellectual and Developmental Disabilities, 115 (5), 433-443.  This is a review and 
preliminary survey to document side effects and potential outcome measures for 
minocycline use in the treatment of individuals with fragile X syndrome. 
 
Farzin, F. and Rivera, S.M. (2010). Dynamic object representations in infants with and 
without fragile X syndrome. Frontiers in Human Neuroscience, 2, 4-12.  Consistent with 
previous reports of deficits in dorsal stream-mediated functioning in individuals with this 
disorder, these results reveal that, compared to mental age-matched TD infants, infants 
with FXS could maintain the identity of static, but not dynamic, object information during 
occlusion. These findings are the first to experimentally evaluate visual object processing 
skills in infants with FXS, and further support the hypothesis of dorsal stream difficulties 
in infants with this developmental disorder. 
 
Farzin, F., Charles, E.C., and Rivera, S.M. (2009).  Development of multimodal 
numerical processing in infancy.  Infancy, 14(5), 563-578.  This 
experiment used a preferential looking paradigm to investigate whether 6- to 9- 
month-old infants can extract the arnodal property of number from an arbitrarily related 
multimodal event sequence when nonnumerical confounds are removed. Results 
demonstrate that female infants discriminate number from a multimodal presentation 
by 6 months, whereas males do so by 8 months. 
 
Koldewyn K, Whitney D, Rivera SM. (2009).  The psychophysics of visual motion and global 
form processing in autism. Brain 133(2),599–610.  In this infrared eyetracking study we found 
that adolescents with autism showed reduced sensitivity to both coherent and biological motion 
but performed as well as age-matched controls during coherent form perception. Differences 
between groups on biological motion perception were more robust, remaining significant even 
when IQ differences were accounted for. Additionally, aspects of task performance on the 
biological motion perception task were related to autism symptomatology. These results provide 
evidence for an impairment in dynamic attentional processes in autism. 

 
 

Adams PE, Adams JS, Nguyen DV, Hessl D, Brunberg JA, Tassone F, Zhang W, Koldewyn K, 
Rivera SM, Grigsby J, Zhang L, DeCarli C, Hagerman PJ, Hagerman RJ. (2009).   Psychological 
symptoms correlate with reduced hippocampal volume in fragile X premutation carriers. 
American Journal of Medical Genetics, 153B(3), 775–785.  In this paper we found a significant 
inverse correlation between total hippocampal volume and anxiety in female premutation 
carriers of fragile X, both with and without FXTAS. We also found significant negative 
correlations between right hippocampal volume and several SCL-90-R subscales, including 
anxiety, phobic anxiety, obsessive compulsive (OC) problems, and global severity index (GSI). In 
male carriers with and without FXTAS, only paranoid ideation negatively correlated with 
hippocampal volume. 
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Charles E, Rivera SM. (2009).  Object permanence and method of disappearance: Looking 
measures further contradict reaching measures. Developmental Science 12, 991-1006.  Infants' 
looking patterns suggest that they expect occluded objects to reappear at younger ages than they 
reach for them. This suggests that looking behavior and reaching behavior are both sensitive to 
method of disappearance.  

 
Losin EA, Rivera SM, O’Hare ED, Sowell ER, Pinter JD. (2009).  Abnormal fMRI activation 
pattern during story listening in Down syndrome. American Journal on Intellectual and 
Developmental Disabilities 114(5), 369–380.   We compared fMRI activation patterns during 
passive story listening in 9 young adults with Down syndrome and 9 approximately age-matched, 
typically developing controls. The Down syndrome group showed almost no difference in 
activation patterns between the language (forward speech) and nonlanguage (backward speech) 
conditions. 

 
 

Farzin F, Rivera SM, Whitney D. (2009).  Holistic crowding of Mooney faces. Journal of Vision 
9(6), Article 18, 1-15. Through a series of six experiments we tested the effect of crowding on 
Mooney face recognition. Our results demonstrate crowding between and within Mooney faces 
and fulfill the diagnostic criteria for crowding, including eccentricity dependence and lack of 
crowding in the fovea, critical flanker spacing consistent with less than half the eccentricity of the 
target, and inner-outer flanker asymmetry. 

 
Farzin F, Rivera SM, Hessl DL. (2009).  Brief report:  Visual processing of faces in individuals 
with fragile X syndrome: An eye tracking study. Journal of Autism and Developmental Disorders 
39 (6) 946-952.  Eye tracking was used to record fixations and pupil diameter while adolescents 
and young adults with FXS and typically developing controls passively viewed photographs of 
faces containing either a calm, happy, or fearful expression. Results provide quantitative 
evidence for significant differences in gaze patterns and increased pupillary reactivity when 
individuals with FXS passively view static faces.  

 
 

Bourgeois J, Coffey S, Rivera SM, Hessl, D, Gane LW, Tassone F, Greco C, Finucane B, Nelson 
L, Berry-Kravis E, Grigsby J, Hagerman PJ, Hagerman RJ.  (2009). A review of fragile X 
premutation disorders: expanding the psychiatric perspective.  Journal of Clinical Psychiatry 
70,852-862.  Reported clinical manifestations of psychiatric illness in premutation carriers 
include an apparently significant rate of cognitive, mood, anxiety, and other psychiatric 
disorders. Fragile X premutation-associated conditions are part of the clinical differential 
diagnosis of several psychiatric syndromes.  

 
 

Corbett BA, Carmean V, Ravizza S, Wendelken C, Henry ML, Carter C, Rivera SM.  (2009).  A 
functional and structural study of emotion and face processing in children with autism. Psychiatry 
Research: Neuroimaging 173, 196–205. Children with autism exhibit impairment in the 
processing of socioemotional information. Our findings demonstrate abnormalities in circuits 
involved in emotion and face processing in children with autism, showing reductions in amygdala 
activation related to emotion processing and reduced fusiform activation involved in face 
processing. 
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Farzin F, Whitney D, Rivera SM.  (2008). Contrast Detection in Infants with Fragile X 
Syndrome. Vision Research 48(13), 1471-1478. The goal of this study was to examine visual 
motion processing in infants diagnosed with FXS. Results indicate that infants with FXS display 
significantly higher detection thresholds only for the second-order, moving stimuli compared to 
mental age-matched typically developing controls. 

 
Rivera SM, Reiss AL.  (2008).  From genes to brain to behavior: The case of fragile X 
Syndrome. In J. Rumsey & M. Ernst (Eds.), Neuroimaging in Developmental Clinical 
Neuroscience, Cambridge University Press. 

 
Hagerman RJ, Rivera SM, Hagerman PJ.  (2008). The fragile X family of disorders: A model for 
autism and targeted treatments. Current Pediatric Reviews 4(1): 40-52. The FMR1 gene is 
causative of a common (autism) phenotype via two different pathogenic mechanisms, RNA 
toxicity and gene silencing. The study of this gene and its pathogenic mechanisms therefore 
represents a paradigm for understanding gene-brain relationships and the means by which 
diverse genetic mechanisms can give rise to a common behavioral phenotype. 

 
Presentations    
 
The associations of FMR1 expression, white matter connectivity, and cognition in healthy males, 
talk presented at the 41st Annual Society for Neuroscience Meeting, Washington, D.C., 
November, 2011.  
 
Impact of telomeres in patients with fragile X-Associated Tremor/Ataxia Syndrome, talk presented 
at the 41st Annual Society for Neuroscience Meeting, Washington, D.C., November, 2011.  
 
Socio-emotional dysfunction and its relationship with neural correlates of emotional processing 
in children and adolescents with fragile X syndrome, poster presented at the 41st Annual Society 
For Neuroscience Meeting, Washington, D.C., November, 2011. 
 
The neural basis of intention understanding in autism and typical development, poster presented 
at the 41st Annual Society for Neuroscience Meeting, Washington, D.C., November, 2011. 
 
Playing video games that target understanding of inverse spatial relations facilitates reasoning 
about causal proportions in children, talk presented at the 41st Annual Meeting of the Jean Piaget 
Society, Berkeley, CA., June, 2011. 
 
Amygdala dysfunction in children and adolescence with fragile X syndrome, poster presented at 
the International Meeting for Autism Research, San Diego, CA., May, 2011. 
 
The effect of object goals and visibility on the mirror neuron system in autism and typical 
development, poster presented at the International Meeting for Autism Research, San Diego, CA., 
May, 2011. 
 
Evidence for a dose-sensitive response to FMR1 gene expression in the fronto-parietal cortex for 
the numerical processing, poster presented at the 18th Annual Meeting of the Cognitive 
Neuroscience Society, San Francisco, CA., April, 2011. 
 
Action understanding and the mirror neuron system in autism and typical development, poster 
presented at the Jacobs Foundation Conference 2011 on Adolescence: Exploration and Self-
Regulation of the Unknown, Marbach Castle, Germany, April, 2011. 
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Live object occlusion and tracking in infants with FXS, poster presented at the Biennial Meeting 
of Society for Research in Child Development, Montreal, Canada, March, 2011. 
 
A comprehensive assessment of structural connectivity in fragile X permutation, talk presented at 
the 40th Annual Meeting, Society for Neuroscience, San Diego, CA., November, 2010. 
 
White and gray matter changes in FXTAS and non-FXTAS premutation carriers, talk presented at 
the 12th International Fragile X Conference, Detroit, MI., July, 2010. 
 
Parietal cortex shows a dose-sensitive response to FMR1 gene expression in carriers of the 
fragile X permutation, talk presented at the 12th International Fragile X Conference, Detroit, MI., 
July, 2010. 
 
Tracing trajectories of strengths and challenges in young children with fragile X syndrome: why 
development itself is so important, talk presented at the 12th International Fragile X Conference, 
Detroit, MI., July, 2010. 
 
Converging evidence for disruption of parietal lobe function in infants with fragile X syndrome, 
talk presented at the 12th International Fragile X Conference, Detroit, MI., July, 2010. 
 
Numerical Processing in Infants with FXS, talk presented at the 12th International Fragile X 
Conference, Detroit, MI., July, 2010. 
 
Spatial and temporal visual attention in infants with FXS, talk presented at the 12th International 
Fragile X Conference, Detroit, MI., July, 2010. 
 
Age related deficiency of structural connectivity in fragile X premutation males without 
tremor/ataxia syndrome, poster presented at the 12th International Fragile X Conference, Detroit, 
MI., July, 2010. 
 
Differences in amygdala activation correlate with molecular measures in male carriers of the 
FMR1 premutation, talk presented at the 12th International Fragile X Conference, Detroit, MI., 
July, 2010. 
 
Cognitive outcomes through behavioral therapeutic intervention in infants with FXS, poster 
presented at the 12th International Fragile X Conference, Detroit, MI., July, 2010. 
 
Capturing the Fragile X Premutation Phenotypes:Issues and Complexities, paper presented at the 
Gatlinburg Conference on Research & Theory in Intellectual & Developmental Disabilities.  
Baltimore, MD, March, 2010. 
 
Object Representation and Tracking in Infants with Fragile X Syndrome, paper presented at 
European Science Foundation Conference: Gene Expression to Neurobiology and Behaviour, 
Sant Feliu de Guixols, Spain, September, 2009. 
  
Evidence for a dosesensitive response to FMR1 gene expression in the fronto-parietal cortex, 
paper presented at annual Society for Neuroscience meeting, Chicago, IL, October 2009. 

 
Number processing in typical and atypical development, invited presentation, Conference on 
Neurocognitive Development, Berkeley, CA, July 12-14, 2009. 
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Altered Cortical Activity of the Numerical System in Individuals with Fragile X Mutations, 
presented at the 64th Annual Scientific Convention & Meeting of Society of Biological 
Psychiatry, Vancouver, Canada, May 2009. 

 
An fMRI Study of Working Memory Deficits in Premutation Carriers of the Fragile X Mental 
Retardation 1 Gene With and Without Fragile X-Associated Tremor/Ataxia Syndrome, presented 
at the 15th Annual Meeting of Human Brain Mapping, San Francisco, CA, June 2009. 

 
Temporal limit of phase discrimination in infants, presented at the Annual Vision Sciences 
Society Meeting, Naples, FL, May 2009. 

 
Neural Basis of Action and Intention Understanding in Autism and Typical Development, 
presented at the International Meeting for Autism Research, Chicago, IL, May 2009. 

 
Mirror Neuron System Activation in Autism in Reponse to Transitive and Intransitive Actions, 
presented at the International Meeting for Autism Research, Chicago, IL, May 2009. 

 
Subphenotyping of Autism Spectrum Disorders Using Auditory Event-Related Potentials, 
presented at the International Meeting for Autism Research, Chicago, IL, May 2009. 

 
Spatiotemporal Contrast Sensitivity in 6- to 15-Month-Old Infants, presented at the Biennial 
Society for Research in Child Development Meeting, Denver, CO, April 2009. 

 
Changing developmental trajectories in young infants with fragile X syndrome, presented at the 
Biennial Society for Research in Child Development Meeting, Denver, CO, April 2009. 

 
Fragile X Mental Retardation-1 Gene mRNA as a Predictor for Amygdala Volume in Fragile X 
Premutation Men, presented at the annual Cognitive Neuroscience Society Meeting, San 
Francisco, CA, March 2009. 

 
Amygdala and Hippocampal Function in the fragile X Premutation: linking genes, behavior and 
brain function, paper presented at annual Society for Neuroscience meeting, Washington, D.C., 
November 2008. 

 
Electrophysiological Subphenotyping of Autism Based on the Loudness Dependency of 
Auditory Event-Related Potentials, poster presented at annual Society for Neuroscience meeting, 
Washington, D.C., November 2008. 
 
Low-level visual processing in infants with FXS, paper presented at the 11th International Fragile 
X Conference, St. Louis, MO, July 2008. 
 
High-level cortical visual processing in infants with fragile X, aper presented at the 11th 
International Fragile X Conference, St. Louis, MO, July 2008. 
 
Face processing in individuals with fragile X syndrome: An eye tracking study, presented at the 
11th International Fragile X Conference, St. Louis, MO, July 2008. 
 
Functional Imaging of the Limbic System in Men with the Fragile X Premutation, presented at the 
11th International Fragile X Conference, St. Louis, MO, July 2008. 
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Research Funding  
 
Co-Investigator (with R.J. Hagerman):  Controlled Trial of Sertraline in Young Children with 
Fragile X Syndrome, HRSA, 9/1/2011-8/31/2014, $185,682.  This project evaluates the benefit of 
sertraline for treatment of early developmental delay, including language delays, social deficits 
and attentional deficits, in young children with FXS. 
 
Principal Investigator:  Identifying Meaning in Gestural Cues in Autism: A behavioral and fMRI 
study, Pilot Grant Program, 07/01/10-6/31/12, $25,000.  The goal of this project is to investigate 
how individuals with autism recognize social cues, such as gestures and body postures. This will 
be studied, behaviorally and using fMRI, by parametrically varying the intensity of the gestural 
cues so that we can determine how exaggerated the behavior must be before individuals with 
autism can detect the meaning of the action. 
    
Co-Investigator (with D. Hessl):  Limbic system function in carriers of the fragile X permutation, 
NIH/NIMH, 07/01/11-06/31/13, $750,000.  This revision to the parent grant will investigate 
relations between molecular, genetic, neuropsychological and physiological systems underlying 
social-emotional and memory functioning in adult females with the fragile X premutation. 
 
Co-Investigator (with F. Tassone):  Fragile X Research Center and Newborn Screening at UC 
Davis, NIH/NICHD, 7/1/2008-6/30/2013, $691,430.  This is a component of a center grant in 
collaboration with the University of Washington, and involves newborn screening and clinical 
research with newborn probands with fragile X and their extended family members. 
 
Co-Investigator (with R.J. Hagerman):  Genotype-Phenotype Relationships in Fragile X Families, 
NIH, 4/1/2012-3/31/2017, $507,407.  This proposal will assess detailed molecular mechanisms 
including mitochondrial abnormalities, mosaicism between the lymphocytes and fibroblasts, the 
antisense FMR1 (ASFMR1) splice isoforms and occult methylation to determine the molecular 
markers of premutation clinical involvement. 

 
Principal Investigator:  Visual Processing and Later Cognitive Effects in Infants with fragile X 
Syndrome, NIH, 08/08/07 – 05/31/12, $170,000 annual direct.  This project is a prospective, 
longitudinal study that will elucidate early visual processing differences in infants with fragile X 
Syndrome and how abnormal visual processing, if present, relates to cognitive deficits known to 
emerge in early childhood. 

 
Principal Investigator:  Amygdala Function in Children and Adolescents with Fragile X 
Syndrome, NIH, 09/01/07 – 05/31/10, $150,000 annual direct.  The goal of the project is to 
investigate molecular, neuroanatomical and functional aspects of amygdala dysfunction in child 
and adolescent females and high-functioning males with the fragile X  full mutation. 

 
Co-principal Investigator (with D. Hessl):  Limbic system function in carriers of the fragile X 
permutation, NIH, 06/01/07 to 05/31/12, $212,500 annual direct. This project investigates 
relations between molecular genetic, neuropsychological and physiological systems underlying 
social-emotional and memory functioning in adult males with the fragile X premutation. 

 
Co-Principal Investigator on Project 5 (with T. Simon):  Fragile X Spectrum as a Model to 
Explore Mechanisms in Neurogenetic Disorders, NeuroTherapeutics Research Consortium, NIH 
IRC U54 grant, 09/30/07 to 09/29/12, $376,900.  The principal objective of the Research 
Consortium is implementation of a highly integrated, interdisciplinary approach to develop 
targeted molecular therapeutics for neurogenetic disorders, using the late-onset 
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neurodegenerative disorder fragile X-associated tremor/ataxia syndrome (FXTAS) as its 
principal research paradigm. The fundamental challenge addressed by the Consortium is how to 
develop and integrate the various components required to achieve (and measure) a targeted 
therapeutic response to a CNS disorder. 
 
Pending:  
 
Co-Principal Investigator (with R.J. Hagerman):  Allopregnanolone treatment of neurological 
symptoms in FMR1 premutation carriers, NIH/NINDS, 7/1/2012-6/30/2017, $499,913.  This 
project is a controlled trial of allopregnanolone, a naturally occurring neurosteroid that 
enhances neurogenesis and neuroprotection in the aging brain, for the treatment of individuals 
with the fragile X premutation who are showing neurological signs including early stage FXTAS. 
 
Co-Principal Investigator (with D. Hessl):  Trajectories and Markers of Neurodegeneration in 
Fragile X Premutation Carriers, NIH/NIMH, 7/1/2012-6/30/2017, $764,024.  This project will 
follow a group of men with the premutation and healthy controls in a longitudinal study to 
examine the trajectory of change of the structure and function of the brain and 
neuropsychological measures in an effort to determine factors explaining the early disease 
process that will occur in some of these men. 
 
Principal Investigator: Visual Processing and Later Cognitive Effects in Infants with fragile X 
Syndrome, NIH/NICHD, 9/1/12-8/31/17, $670,000.  This project will utilize eyetracking and 
behavioral methods to determine the brain areas, related to visual processing and attention, that 
are impacted, versus spared, in very young children with fragile X syndrome (FXS). Furthermore, 
it will follow for the first time a group of infants with the FX premutation. 
 
Community Service 
Ad-hoc journal reviewer for:  Autism Research, Archives of General Psychiatry, Biological  
Psychiatry, Brain Research, Child Development, Child Psychology and Psychiatry, Cognitive  
Development, Developmental Psychology, Developmental and Behavioral Pediatrics,  
Development and Psychopathology, Journal of Neuroscience, Neuroimage 
 
Ad-hoc grant reviewer for:  National Science Foundation, Autism Speaks, National Institutes of  
Health 
 


