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BOSTON UNIVERSITY SCHOOL OF MEDICINE   Boston, MA  
Ph.D Student in Biomolecular Pharmacology  2016 - 2022 
Advisor: Dr. Camron Bryant 
 
UNIVERSITY OF VERMONT   Burlington, VT 
Bachelor of Science in Neuroscience   2010 
 

Research Experience 
KUMAR LABORATORY/THE JACKSON LABORATORY   2022 – Present  
Post-Doctoral Associate 

• Appling supervised machine learning to construct univariate scales for spontaneous pain in high need, 
clinically relevant models of pain. These include neuropathic pain (spared nerve injury, chronic 
constriction injury), post-surgical pain (double hind paw incision and laparotomy), osteoarthritis 
(monoiodoacetate), and migraine (nitroglycerine). These efforts employ a simple OFA arena and 
quantify disruptions in gait, canonical voluntary behaviors, and open field arena measurements. 

• Exploring the use of long-term monitoring in the assessment of spontaneous pain. Monitoring mice in 
the home cage or over long periods of time allows for the continuous monitoring of social, 
homeostatic, and circadian behaviors (e.g., drinking, sleeping). I hypothesize that these features will 
add discriminatory power to our above tools. 

 
BRYANT LABORATORY/BOSTON UNIVERSITY SCHOOL OF MEDICINE  2017 - 2022  
Ph.D Candidate 

• Used an F2 reduced complexity cross between substrains of BALB/c mice to investigate the genetic 
basis of female specific differences in oxycodone and metabolite brain concentrations and state 
dependent expression of reward. Combined gene and exon level transcriptomics, brain and liver 
proteomics, and QTL mapping to identify a candidate gene, Zhx2, within a region of chromosome 15 
linked to increased brain concentrations of oxymorphone. This finding is particularly interesting 
given that oxymorphone is 8-10x more potent that its parent compound and may be influencing the 
female specific differences in state dependent expression of reward. 

• Using the same model above, I identified differences in thermal nociception and brain weight between 
BALB/c substrains and successfully mapped these phenotypes to loci located on chromosome 13 and 
5 respectively. From this work, and using the multi-omic approach detailed above, I identified H2afy 
and Acads as candidates for these loci. 

• Investigated the genetic basis of oxycodone related phenotypes in a panel of 29 inbred mouse strains 
for haplotype association mapping. Following mapping, assessed candidates for protein expression, 
RNA expression, and behavioral impacts of genetic ablation. Involved mouse husbandry of cryo-
recovered strains. 

• In collaboration with the Damaj Lab at VCU I conducted QTL mapping in a model of paclitaxel induced 
chemotherapy induced peripheral neuropathy, successfully mapping a significant locus for 
chemotherapy induced mechanical sensitivity. 

• I have collaborated with the Damaj and Gould laboratories to assist with RNA transcriptomic analysis 
to understand the impact of genetic knockouts on chemotherapy induced peripheral neuropathy and 
models of impaired learning after adolescent alcohol exposure respectively. 

• In collaboration with Dr.s Wachman and Zhang at Boston University I established code used for the 
analysis of the placental methylome in human samples from mother infant duads with and without 
neonatal opioid withdrawal syndrome. 

• Used cellular and molecular techniques to identify mechanisms by which genetic polymorphisms alter 
sensitivity to methamphetamine and oxycodone in support of other projects. These techniques 



include western blotting, native western blotting, cloning and mutagenesis within a reporter vector, 
as well as fluorescent and DAB microscopy. 

 
BIOGEN NEW INDICATION RESEARCH UNIT  MAY 2017 – July 2017 
Graduate Student Intern 

• Used flow cytometry to identify novel populations of human plasmacytoid dendritic cells modulated 
by novel therapeutics used for alternate indications. These experiments included the isolation of 
primary bone marrow derived macrophages and the development of a new antibody cocktail to 
successfully sort populations by flow cytometry. 

• Characterized the cellular response to novel antibody therapies in primary human peripheral blood 
mononuclear cells. 

 
SHANJANA AWASTHI LABORATORY / OKLAHOMA UNIVERSITY  
Research Technician  2015 – 2016 

• Worked to identify the cellular mechanisms by which a novel TLR-4 binding peptide exerts anti-
inflammatory effects in immortalized dendritic cells and primary lung macrophages. Included qPCR of 
cytokine responses to intratracheal bacterial installation, cell culture of antigen presenting innate 
immune cells, and the collection and testing of primary alveolar macrophages. 

• Worked to identify the modulation of the inflammatory response to bacterial lung infection after 
treatment with a novel TLR-4 binding peptide in a mouse model in a BSL2 environment. 

 
WILLIAM FALLS LABORATORY/UNIVERSITY OF VERMONT 
Undergraduate Research Assistant  2011 – 2014 

• Investigated the anxiolytic effects of exercise before and after chronic stress, and the modulation of 
the neuroendocrine responses associated with those effects using a mouse model. Included 
behavioral assays (chronic variant stress, acoustic startle) dexamethasome challenge, perfusions, 
dissections, and immunohistochemistry. 
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Moody, Christopher A. Reilly, Andrew Emili, Gary Peltz, Martin T. Ferris, Camron D. Bryant. A reduced 



complexity cross between BALB/c substrains identifies Zhx2 as a candidate gene underlying oxycodone 
metabolite brain concentration and state-dependent learning of opioid reward. Oral presentation at: 
Russek Student Achievement Day; April 11, 2022. 

 
Jacob A. Beierle, Emily J. Yao, Stan I. Goldstein, Julia L. Scotellaro, Katherine D. Sena, Olga Averin, David E. 

Moody, Christopher A. Reilly, Andrew Emili, Gary Peltz, Martin T. Ferris, Camron D. Bryant. A reduced 
complexity cross between BALB/c substrains identifies Zhx2 as a candidate gene underlying oxycodone 
metabolite brain concentration and state-dependent learning of opioid reward. Oral presentation at: 
Boston University Genome Science Institute Research Symposium; November 11, 2021. 
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Camron D. Bryant. A BALB/c reduced complexity cross identifies Zhx2 as a candidate underlying 
oxycodone metabolite brain concentration and state-dependent learning. Oral presentation at: World 
Congress of Psychiatric Genetics; October 12, 2021. 
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Camron D. Bryant. BALB/c substrain differences in whole brain concentrations of the highly potent 
oxycodone metabolite oxymorphone map to chromosome 15 in a reduced complexity cross. Oral 
presentation at: Complex Trait Consortium; September 2, 2021. 
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Camron D. Bryant. A major QTL on chromosome 15 underlying BALB/c subsrain differences in whole 
brain concentration of the potent oxycodone metabolite oxymorphone: Nomination of Zhx2 as a 
candidate gene underlying pharmacokinetics and behavior. Oral presentation at: Russek Student 
Achievement Day; May 6, 2021; Boston, MA. 
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oxycodone metabolite oxymorphone map to chromosome 15 in a reduced complexity cross. Oral 
presentation at: International Behavioral and Neural Genetics Society; May 11, 2021. 
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underlying BALB/c substrain differences in oxycodone state- dependent conditioned place preference in 
a reduced complexity cross. Oral presentation at: Boston University Genome Science Institute Research 
Symposium; November 12, 2020. 
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dependent learning between nearly isogenic BALB/cJ and BALB/cByJ mouse substrains map to 
chromosomes 14 and 6. Oral presentation at International Narcotics Research Conference; July 22, 2020. 
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psychostimulant addiction traits in a reduced complexity cross. Oral presentation at the International 
Behavioral and Neural Genetics Society, Rochester, MN.  
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Sabnis, G. S., Hession, L. E., Kim, K., Beierle, J. A., & Kumar, V. (2022). A high-throughput machine vision-

based univariate scale for pain and analgesia in mice. Poster presentation at the NIDA Genetics and 
Epigenetics Cross-Cutting Research Meeting. 

 
Sabnis, G. S., Hession, L. E., Kim, K., Beierle, J. A., & Kumar, V. (2022). A high-throughput machine vision-

based univariate scale for pain and analgesia in mice. Poster presentation at The State of AI in Maine. 
 
Jacob A. Beierle, Emily J. Yao, Stan I. Goldstein, Julia L. Scotellaro, Katherine D. Sena, Olga Averin, David E. 

Moody, Christopher A. Reilly, Andrew Emili, Gary Peltz, Martin T. Ferris, Camron D. Bryant (2022). A 
BALB/c reduced complexity cross identifies Zhx2 as a candidate underlying oxycodone metabolite 
brain concentration and state-dependent learning. Poster presentation at Experimental Biology. 

 
Jacob A. Beierle, Emily J. Yao, Stan I. Goldstein, Julia L. Scotellaro, Katherine D. Sena, Olga Averin, David E. 

Moody, Christopher A. Reilly, Andrew Emili, Gary Peltz, Martin T. Ferris, Camron D. Bryant (2021). A 
BALB/c reduced complexity cross identifies Zhx2 as a candidate underlying oxycodone metabolite 
brain concentration and state-dependent learning. Poster presentation at Boston Area Neurogroup 
Fall Symposium, Virtual meeting. 

 
Jacob A. Beierle, Emily J. Yao, Julia L. Scotellaro, Olga Averin, David E. Moody, Gary Peltz, Camron D. Bryant 

(2021). Zhx2 is a candidate gene underlying brain oxymorphone concentration and oxycodone state-
dependent learning of opioid reward in a BALB/c reduced complexity cross. Poster presentation at 
Taste of International Narcotics Research Consortium, Virtual meeting. 

 
Jacob A. Beierle, Emily J. Yao, Julia L. Scotellaro, Olga Averin, David E. Moody, Gary Peltz, Camron D. Bryant 

(2021). BALB/c substrain differences in whole brain concentrations of the highly potent oxycodone 
metabolite, oxymorphone map to chromosomes 5, 10, and 16 in a reduced complexity cross. Poster 
presentation at NIDA Genetics Consortium, Rockville, MD. 

 
Jacob A. Beierle, Emily Yao, Julia Scotellaro , Gary Peltz, Camron D. Bryant. Identification of Major 

Qtls Underlying BALB/c Substrain Differences in Oxycodone State Dependent CPP in a 
Reduced Complexity Cross (2020). Poster presented at: World Congress of Psychiatric 
Genetics, Virtual meeting. 

 
Jacob A. Beierle, Emily Yao, Julia Scotellaro , Gary Peltz, Camron D. Bryant (2020). Nearly isogenic BALB/cJ 

and BALB/cByJ substrains differ in opioid state dependent learning, spontaneous withdrawal, and 
weight loss in response to oxycodone: Planning a reduced complexity cross. Poster presentation at 
NIDA Genetics Consortium, Rockville, MD. 

 
Jacob A. Beierle, Emily Yao, Julia Scotellaro, Gary Peltz, Camron D. Bryant (2019). Nearly isogenic 

BALB/cJ and BALB/cByJ substrains differ in opioid state dependent learning, spontaneous 
withdrawal, and weight loss in response to oxycodone: Planning a reduced complexity cross. 
Poster presented at the NIDA Genetics Consortium, Rockville, MD 

 
Jacob A. Beierle, Emily Yao, Julia Scotellaro, Gary Peltz, Camron D. Bryant (2019). Nearly isogenic BALB/cJ 

and BALB/cByJ substrains differ in opioid state dependent learning, spontaneous withdrawal, and 
weight loss in response to oxycodone: Planning a reduced complexity cross. Poster presentation at 
the Boston Area Neuroscience Group (SFN affiliate), Boston,MA 

 
Jacob A. Beierle, Julia L. Scotellaro, Emily Yao, Julia C. Kelliher, Richard K. Babbs, Ming Zheng, Gary Peltz, 

Camron D. Bryant (2019). Mouse inbred strain survey of oxycodone addiction traits in an opioid 
multi-stage addiction assessment paradigm. Poster Presentation at the INRC, New York, NY 



 
Jacob A. Beierle, Julia L. Scotellaro, Emily Yao, Julia C. Kelliher, Richard K. Babbs, Ming Zheng, Gary Peltz, 

Camron D. Bryant (2019). Mouse inbred strain survey of oxycodone addiction traits in an opioid 
multi-stage addiction assessment protocol. Poster Presentation at the NIDA Genetics Consortium, 
Rockville, MD 

 
Lisa R. Goldberg, Stacey L. Kirkpatrick, Alex M. Luong, Julia C. Kelliher, Kimberly P. Luttik, Jiayi Wu, 

Eric R. Reed, David F. Jenkins, Jacob A. Beierle, Julia L. Scotellaro, Timothy A. Drescher, 
Neema Yazdani, W. Evan Johnson, Megan K. Mulligan, Camron D. Bryant. (2018). Systems 
genetic analysis and positional cloning in a reduced complexity cross identifies a major QTL 
on distal chromosome 1 underlying opioid addiction traits. Poster presented at the NIDA 
Genetics Consortium, Rockville, MD 

 
Jacob A. Beierle, Julia L. Scotellaro, Emily Yao, Julia C. Kelliher, Richard K. Babbs, Ming Zheng, Gary Peltz, 

Camron D. Bryant (2018). Mouse inbred strain survey of oxycodone addiction traits in an opioid 
multi-stage addiction assessment protocol. Poster Presentation at Society for Neuroscience, San 
Diego, CA 

Awards and Funding 
 
Russek Student Achievement Day graduate student award, 1st place  2022 
Russek Student Achievement Day graduate student award, 3rd place  2021 
Outstanding young investigator award, International Behavior and Neurogenetics Society 2021 
Outstanding graduate student award, 3rd place: Complex Trait Consortium  2021 
Boston University Genome Science Institute $5k RNAseq Award 2021 
Boston Area Neuroscience Group Graduate Student Poster Award 2019 
Boston University School of Medicine  
 Translational Training Program in Addiction Science 2016, 2017 

 A 2-year training grant focused on the translation of addiction research 
 
 

Affiliations 
AMERICAN SOCIETY FOR PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 2021-Present 
INTERNATIONAL BEHAVIORAL AND NEURAL GENETICS SOCIETY  2018 – Present 
SOCIETY FOR NEUROSCIENCE   2018 – 2019 


