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Research/Scholarly /Academic activities. 
Understanding the differentiation of salivary cells is a necessary step to enable the 
restoration of diseased or destroyed parotid salivary tissue in patients. Dr. Darling’s 
research group uses gene expression arrays of differentiating salivary glands to 
identify networks that cause terminal differentiation. We study the relation between 
changes of microRNAs and mRNAs during differentiation. This is described at: 
http://www.youtube.com/watch?v=N1zVH9eGf6M  Computer modeling is expected 
to have the capacity to test the relative importance of specific pathways within 
the networks, allowing validation by laboratory work. We are also studying the 
molecular basis for trafficking of secreted proteins within the cell during regulated 
secretion. We use a novel model for sorting of salivary proteins in which Parotid 
Secretory Protein (PSP) binds the membrane at phosphatidylinositol bisphosphate. 
Separately, our laboratory is interested in the role of ZEB and related genes in early 
development, and the molecular interactions that underlie those roles. 

Dr. Darling directs a gateway course on experimental design for the Masters 
program, and lectures on molecular genetics and molecular pathology in the School 
of Dentistry, School of Medicine, and School of Nursing. While at ULSD, he has 
been awarded $5,451,000 in biomedical research grants as Principal Investigator, 
in addition to participating in other NIH grants for research or training. He has 
served UofL on the Executive Committees for the University Center for Genetics 
and Molecular Medicine (CGeMM), and for the Center for Environmental Genomics 
and Integrative Biology (CEGIB), including directing a small grants program, and 
developing core research facilities. Dr. Darling is currently Associate Research 
Integrity Ombudsman for the UofL Health Sciences Campus.    

Grants: 
Role: PI 
Grant Title:  Mathematical Model of Parotid Acinar Differentiation 
Funding Agency: NIH, NIDCR 
Total Direct Costs Funded: $1,323,347 

Role: Mentor for Melissa Metzler (PhD student)
Grant Title:  MicroRNAs and Parotid Acinar Cell Differentiation 
Funding Agency: NIH, NIDCR 
Total Direct Costs Funded: $172,128 

Role: PI for Pilot Program Subaward
Grant Title:  Center for Environmental Genomics and Integrative Biology
Funding Agency: NIH, NIEHS 
Total Direct Costs Funded:  ~ $900,000 for subaward 

Role: Co-Investigator
Grant Title:  Oral H. pylori Prevalence in Intellectually/Developmentally Disabled Adults
Funding Agency: NIH, NIDCR 
Total Direct Costs Funded: $275,000 
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External Professional Activities: 
Member of Faculty Research Advisory Council for UofL Executive VP for Research.
Reviewer for International Journals, e.g., EMBO Journal, Nature Gene Therapy, 
Cancer Res. 
Grant reviewer: NIH NIDCR ZDE1 MH (14) RFA Special Review Panel, 2012
Grant reviewer: Austrian Science Fund, Cell and Molecular Biology, 2012
Grant reviewer: National Science Foundation, Science and Technology Centers 
(STC), 2012 
Plenary speaker for the Symposium “miRNAs in Salivary Biology” International 
Association for Dental Research, Annual Meeting, San Diego, CA. 2011 
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