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Tim Wiltshire, University of North Carolina- Chapel Hill 
Wiltshire’s lab research focuses mainly on pharmacogenetics and broad aspects of drug toxicity. They 

have used the mouse as an extremely useful model for this work. One of the confounding factors in the 

response of an organism to a drug or compound is the genetic variance on which the drug is 

tested. Standard models of drug testing have routinely used only one strain of mouse or rat, but this 

approach does not take into account the complexity of response that is apparent because of genetic 

variation. They have used a wide selection of inbred mouse strains, and more recently the Collaborative 

Cross mice, to screen for variable phenotypic responses to drug. They have focused largely on toxicity 

responses in in vivo mouse models, but also have championed the use of in vitro “cellular genetics” 

approaches to identify variable drug response. The key to understanding the variable drug response is to 

be able to provide associated genetic analysis and identify the genetic variation responsible. Using these 

mouse models they have been able to identify genes that impact specific drug response pathways. 



NIEHS Population-Based Rodent Resources for Environmental Health Sciences Meeting 

Page 7 of 7 
 

Frick A, Fedoriw Y, Richards K, et al. Immune cell-based screening assay for response to anticancer 

agents: Applications in pharmacogenomics. Pharmacogenomics and personalized medicine. 2015; 8:1-18  

Suzuki OT, Frick A, Parks BB, et al. A cellular genetics approach identifies gene-drug interactions and 

pinpoints drug toxicity pathway nodes. Front Genet. 2014 Aug 29;5:272. doi: 10.3389/fgene.2014.00272. 

eCollection 2014. PubMed PMID: 25221565; PubMed Central PMCID: PMC4148776.  

The Collaborative Cross Consortium (one of 86 authors). The Genome Architecture of the Collaborative 

Cross Mouse Genetic Reference Population. Genetics. February 1, 2012 vol. 190 no. 2 389-401  

Benton CS, Miller BH, Skwerer S, et al. Evaluating Genetic Markers and Neurobiochemical Analytes for 

Fluoxetine Response Using a Panel of Mouse Inbred Strains Psychopharmacology (Berl). 2011 Nov 24. 

PMID: 22113448  

Additional Background Information 
Crowley JJ, Zhabotynsky V, Sun W, Huang S, et al. Analyses of allele-specific gene expression in highly 

divergent mouse crosses identifies pervasive allelic imbalance. Nat Genet. 2015 Jan 26. [Epub ahead of 

print] doi: 10.1038/ng.3222. 

Didion JP, Morgan AP, Clayshulte AMF, McMullan RC, et al. A multi-megabase copy number gain 

causes maternal transmission ratio distortion on mouse chromosome 2. PLOS Genet. 2015 Feb; 11(2): 

e1004850. Doi: 10.1371/journal.pgen.1004850. 

Rogala AR, Morgan AP, Christensen AM, Gooch TJ, et al. The Collaborative Cross as a resource for 

modeling human disease: CC011/Unc, a new mouse model for spontaneoud colitis. Mamm Genome. 

2013 Dec. doi: 10.1007/s00335-013-9499-2. 

Spheres of Influence. Diversity Outbred: A new generation of mouse model. Environ Health Perspect. 

2015 Mar; 123(3): A64-A67. Doi: 10.1289/ehp.123-A64. 

French JE, Gatti DM, Morgan DL, Kissling GE, et al. Diversity outbred mice identify population-based 

exposure thresholds and genetic factors that influence benzene-induced genotoxicity. Environ Health 

Perspect 123: 237-245. Doi: 10.1289/ehp.1408202. 

Jackson lab tumor frequency grid: http://www.informatics.jax.org/mtbwi/tumorFrequencyGrid.do 

Fibrogenesis & Tissue Repair 2013, 6:18  doi:10.1186/1755-1536-6-18. 

http://www.informatics.jax.org/mtbwi/tumorFrequencyGrid.do

