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EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)

	INSTITUTION AND LOCATION
	DEGREE

(if applicable)
	START DATE MM/YYYY
	Completion 

DATE MM/YYYY
	FIELD OF STUDY

	Furman University 
	B.S.
	09/2004
	05/2008
	 Neuroscience

	University of North Carolina, Chapel Hill
	Ph.D.
	08/2008
	05/2014
	 Neurobiology

	Vanderbilt University 
	Postdoctoral
	08/2014
	Present
	 Psychology


A.  Personal Statement

My long-term research interests involve understanding the neurobiology of aberrant reward, impulse control, and decision making processes as they relate to drug abuse. My doctoral research explored delay discounting (now vs. later reward choice behavior) and its relationship to development and alcohol use behavior. In addition, I have used behavioral genetics to begin to assess the role of dopamine signaling in reward relevant decision making. I have worked with both single nucleotide polymorphism (SNP) and variable number of tandem repeat (VNTR) genetic data to investigate the role of putative frontal (COMT (catechol-O​-methyltransferase) Val158Met SNP) versus striatal (DAT (dopamine transporter) 3′UTR VNTR) dopamine in working memory (Smith, Swift-Scanlan, & Boettiger, 2014) and delay discounting (Smith & Boettiger, 2012) behavior. In addition, I have explored epigenetic effects at the COMT gene (Swift-Scanlan et al., 2014). Furthermore, during my graduate training, I was able to work with positron emission (PET) data to investigate the roles dopamine synthesis in the putamen and midbrain play in delay discounting behavior (Smith et al., 2016, J Neurophysiol). These doctoral research experiences have led to my interest in studying the role of dopamine signaling in reward processes using PET and genetic methods.
As a postdoctoral fellow, I utilize [18F]-Fallypride and [18F]-FE-PE2I PET data to interrogate dopamine D2 receptor and DAT levels in the human brain, respectively. Combining these measures of dopamine signaling at baseline and after acute d-amphetamine (dAMPH, which increases dopamine levels in the brain), I hope to gain a better understanding of the dopamine system’s role in motivated behavior. I have found individual differences in positive subjective responses to acute dAMPH challenge which may explain individual differences in risk for drug addiction. We observe variability in the presence and timing of peak subjective high and liking after dAMPH (Smith et al., 2016, J Psychopharmacol.) and assessing the neural processes associated with these measures could offer insights into circuitry critical in the initial positive responses to drugs of abuse. In fact, we have found that dAMPH-induced dopamine release (measured as change in Fallypride binding potential) in insula, ventromedial prefrontal cortex, and ventral striatum relate to wanting more dAMPH (Smith et al., 2016 Neuropharmacology). 
I am also interested in asking whether genetic variation relates to any of our measures as finding SNPs or VNTRs associated with the behavioral and neurochemical (PET) differences we observe may present more tractable variables to be studied by future researchers. We have found that variation in the DRD2 gene (C957T) is associated with differences in D2 receptor availability in portions of the striatum (Smith et al., 2017 Translational Psychiatry), which could have implications for pharmacological treatments targeting the dopamine system. We plan to explore the role of C957T and a SNP in CDH13 (associated with variability in subjective dAMPH response) in dAMPH-induced dopamine release in future work. By combining brain (PET) and biological (genetic) data with behavior and personality differences, I plan to gain a more complete understanding of dopamine’s role in subjective responses to dAMPH. In the future, I plan to take similar experimental approaches to study dopamine’s role in a variety of processes found to be abnormal in addiction, including reward responsivity, reinforcement learning, and delay discounting.
B.  Positions and Honors

	ACTIVITY/OCCUPATION
	BEGINNING
DATE (mm/yy)
	ENDING
DATE (mm/yy)
	FIELD
	INSTITUTION/COMPANY
	SUPERVISOR/
EMPLOYER

	Summer Research Fellow

	06/07
	09/07
	Behavioral Neuroscience
	Furman University
	Dr. Judith E. Grisel

	Instructional Assistant
	01/11
	05/11
	Psychology
	UNC Chapel Hill
	Dr. David Penn

	
	
	
	
	
	

	Graduate Research Assistant
	08/08
	05/14
	Neurobiology
	UNC Chapel Hill
	Dr. Charlotte A. Boettiger

	
	
	
	
	
	

	Postdoctoral Research Fellow
	08/14
	present
	Psychology
	Vanderbilt University
	Dr. David H. Zald


Academic and Professional Honors
2007
S.C. NIH-IDeA Networks of Biomedical Research Excellence Summer Research Fellow 

2010, -14


Research Society on Alcoholism Student Merit Travel Award 

2010, -12, -14
Graduate Mentor Award from UNC-CH Office of Undergraduate Research

2011



Funded trainee for 2011 Training Course in fMRI program at the University of Michigan 

8/2011-7/2014
Predoctoral (F31) NIH Ruth L. Kirschstein National Research Service Award (NRSA) from National Institute on Alcohol Abuse and Alcoholism (NIAAA)

2012



Graduate Student Award, Cognitive Neuroscience Society 2012 Annual Meeting

2012



Funded trainee for 2012 Neuroimaging Training Program at UCLA

2013



UNC-CH HHMI Future Scientists and Clinicians Summer Program Co-Mentor

2013
Chosen to attend the Multi-Modality Short Course in Neuroimaging at the Athinoula A. Martinos Center for Biomedical Imaging, Boston, MA

2014



UNC-CH Psychology Club Research Mentor Award

Memberships in professional societies:

Society for Neuroscience (2007-present)



Cognitive Neuroscience Society (2009-present)
Research Society on Alcoholism (2009-present)

Organization for Human Brain Mapping (2015-present)

Society of Biological Psychiatry (2016-present) 

Faculty for Undergraduate Neuroscience (2016-present)
Service:

Peer Reviewer: Neuropsychologia; Hormones and Behavior; Neuroimage

Vanderbilt Postdoctoral Association: Treasurer, 2016-2017; Junior Co-Chair (Vice President), 2017-2018
Planning Committee Member, Vanderbilt Postdoctoral Association 2017, 2018
C.  Contributions to Science
My contributions to Science are organized into: 1) Behavioral and behavioral genetic studies of delay discounting behavior, 2) Contribution of striatal and midbrain dopamine to delay discounting behavior and reward sensitivity, 3) Subjective response differences to dAMPH and individual differences in dopamine signaling. 
1) Behavioral and behavioral genetic studies of delay discounting behavior: This work was conducted during my graduate training at UNC Chapel Hill. I investigated variables that impacted Now vs Later choice behavior in a delay discounting task and discovered that a) frontal dopamine (as assessed by COMT genotype), b) estradiol, & c) age and alcohol use all affected Now/Later choice. These findings are important as my own work (impact of family history of alcohol use disorders on Now choice bias) as well as others have implicated Now choice bias as a potential intermediate phenotype for substance use risk. 
Research papers

Smith CT, Boettiger CA (2012). Age modulates the effect of COMT genotype on delay discounting 
behavior. Psychopharmacology, 222 (4), 609-617. PMCID: PMC3401276
Smith CT, Sierra Y, Oppler SH, Boettiger CA (2014). Ovarian Cycle Effects on Immediate Reward 
Bias in humans: a role for estradiol. Journal of Neuroscience, 34 (16): 5468-5476. PMCID: PMC3988406

Smith CT, Steel EA, Parrish MH, Kelm MK, Boettiger CA (2015). Intertemporal Choice Behavior in Late Adolescents and Adults: Effects of Age Interact with Alcohol Use and Family History Status. Frontiers in Human Neuroscience, Nov 23; 9:627. PMCID: PMC4655234

2) Contribution of striatal and midbrain dopamine to delay discounting behavior and reward sensitivity: Despite work in animals suggesting a role of dopamine in discounting behavior, few studies have implicated dopamine signaling in human Now/Later choice. Working with collaborators at the University of California Berkeley, we have found that dopamine synthesis capacity in the putamen is related to Now/Later choice while capacity in the midbrain related to the slope of Now/Later choice as a function of delayed reward amount, which we interpret as a measure of reward sensitivity. Furthermore, we have evidence using genetic markers of putative striatal dopamine signaling (DRD2 and DAT) that striatal dopamine tone effects reward sensitivity in our discounting task according to an inverted-U function. 
Research papers
Smith CT, Wallace DL, Dang LC, Aarts E, Jagust WJ, D’Esposito M, Boettiger CA (2016). Modulation 
of impulsivity and reward sensitivity in intertemporal choice by striatal and midbrain dopamine in healthy adults. Journal of Neurophysiology, 115 (3), 1146-1156. PMCID: PMC4808128
Abstracts

Oppler SH*, Smith CT, Parrish MH, Steel EA, Kelm MK, Boettiger CA (2014). In young adults, reward 

sensitivity quadratically relates to genetically predicted striatal dopamine. Celebration of Undergraduate Research, University of North Carolina at Chapel Hill. Chapel Hill, NC.
* undergraduate mentee presenter
3) Subjective response differences to dAMPH and individual differences in dopamine signaling: As part of my postdoctoral research at Vanderbilt University, I am investigating individual differences in positive subjective responses (liking, high, wanting more) to oral d-amphetamine (dAMPH) and the role of dopamine signaling on these processes. Using fallypride PET, we are assessing differences in baseline D2/3 dopamine receptor availability and dAMPH-induced dopamine release in these subjects. 
Research papers
Smith CT, Weafer J, Cowan RL, Kessler RM, Palmer AA, de Wit H, Zald DH (2016). Individual 
differences in timing of peak positive subjective responses to d-amphetamine: Relationship to pharmacokinetics and physiology. Journal of Psychopharmacology, 30 (4), 330-343. PMCID: PMC5049703
Smith CT, Cowan RL, Kessler RM, Zald DH (2016). Subjective responses to d-amphetamine and variability in dopamine signaling in ventromedial prefrontal cortex, insula, and ventral striatum. Neuropharmacology, 108, 394-402. PMCID: PMC4912942
Complete List of Published Work in MyBibliography:

http://www.ncbi.nlm.nih.gov/myncbi/browse/collection/46126907/
D.  Additional Information: Research Support and/or Scholastic Performance

Ongoing Research Support

NIDA/NIH


F32 DA041157

Smith (PI)






06/01/16-5/31/19
Linking Temporal Differences in d-Amphetamine Subjective Effects to DRD2 and DAT

The goal of this study is to investigate whether observed differences in the timing of subjective 

psychostimulant effects are related to measurable differences in the functioning of the 

neurotransmitter dopamine, personality traits, and genetics.

Role: PI

Completed Research Support

NIAAA/NIH

F31 AA020132

Smith (PI)






08/01/11-7/31/14
Now Versus Later Decision Making: Effects of Frontal Development and Alcohol Use

The goal of this project was to explore the neurobiological bases for the decline in the tendency to
choose smaller, sooner rewards (“Now”) over larger, later rewards (“Later”) from late adolescence to 
early adulthood, a tendency that also characterizes individuals with alcohol use disorders.

Role: PI
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