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      Associate Professor of Biology 
      Building 59 Room 3312 
      (904) 620-5766 
      Terri.ellis@unf.edu 
       



Terri N. Ellis, Ph.D  Associate Professor of Biology 
 
Research Enhancement Plan Proposal:  
 

Antibiotics are an invaluable weapon used to fight bacterial infections. However, their 

overuse and misuse by the agriculture, food production, and healthcare industry has resulted in 

the accumulation of these chemical compounds in our soil and water supplies. These events 

result in resident bacteria in the environment being exposed to doses of these drugs lower than 

are used in the clinic. These doses are too low to kill the bacteria, but may have a direct effect on 

the biology of the organism. There is increasing concern that these low dose exposures may 

increase the likelihood that the bacteria will more easily evolve into a resistant strain later on. 

 My lab recently conducted an experiment to replicate this type of low dose antibiotic 

exposure in the lab. Using a lab stain of Klebsiella pneumoniae, a bacterial species that 

frequently causes hospital acquired infections, we exposed the bacteria to low but slowly 

increasing concentrations of the antibiotic cephalothin over a period of two weeks. At the end of 

the two-week experiment, the bacteria had become slimy and mucoid, and was now highly 

resistant to clinical doses of this same antibiotic. Whole genome sequencing identified changes 

in nine genes that have not before been associated with antibiotic resistance.  

The research funds from this grant would be used to: 1) investigate the function of these 

gene products, and 2) determine how common these mutations are among hospital acquired 

isolates of Klebsiella pneumoniae. To determine the role of each gene in antibiotic resistance, we 

can bio-engineer antibiotic susceptible bacteria that either lack the gene entirely (knockouts), or 

express too much of the gene in question. The impact of these changes in the gene on antibiotic 

susceptibility can then be tested. To determine the frequency of these mutations, we will 

sequence the appropriate gene regions from a collection of bacterial isolates donated by the 

Mayo clinic. This data will be used to confirm the importance of these accessory genes to the 

establishment of antibiotic resistance. Together, these experiments could identify new genes 

associated with resistance, and therefore new targets for drug development.  
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Project Significance 

This study is a novel approach to investigating antibiotic resistance, as it tracks changes 

over a slow exposure to the drug. Most antibiotic resistance studies have focused on bacteria 

from the hospital setting that have been exposed to high level clinical doses of drugs. However, 

there is now an increasing concern over the fate of antibiotics released into the environment. This 

proposed work could identify novel genes that have not previously been associated with 

antibiotic resistance. Given the national concern over hospital acquired infections and antibiotic 

resistance, this topic is one that is of great interest to the NIH and other grant agencies. I plan to 

submit both a manuscript for publication and an NIH R15 grant proposal based on this project in 

the near future. The data generated from this project would strengthen both of these products. 

Longer term, this data should be the start of several multi-year projects with interest from both 

private industry and public grant agencies. 

 

Budget for Monetary Award- all moneys to be used for lab supplies 

 All funds would be used for laboratory reagents and the cost of sequencing services. 

 Lab supplies: $500 

 Sequencing services from www.Genewiz.com : $1000 

 

General Timeline of Investigation 

Spring 2020   

Isolation of DNA and amplification of gene regions from 30 clinical isolates 

Gneration of knockouts and overproduction strians of bacteria 

Summer 2020 

 Sequencing of gene regions ana data analysis 

 Antibiotic susceptibility testing of knockouts and overproduction strains. 

 Incoprorate data into manuscipt and NIH Grant proposal 

 

Goal: Manuscript submission by summer 2020, NIH R15 Grant proposal for October 2020 

deadline. 

http://www.genewiz.com/


 
 

1 UNF Drive, Jacksonville, FL 32224 
Tel: 904.620.2830    Fax: 904.620.3885      http://www.unf.edu/coas 

Equal Opportunity/Equal Access/Affirmative Action Institution 

 

DEPARTMENT OF BIOLOGY 
College of Arts & Sciences 

 

 
         9/30/19 
 
Dear Selection Committee, 
 
 
The purpose of this letter is to offer support for Dr. Terri Ellis’ REP proposal on antibiotic resistance. 
Given the national concern over hospital acquired infections and antibiotic resistance, this topic 
is quite timely and is of great interest to the NIH and other grant agencies. Dr. Ellis has a strong 
track record of working with students. If this proposal is funded the Department of Biology happily 
agrees to match $500 as noted in the requirements. 
 
Sincerely, 
 

 
 
Cliff Ross, PhD 
Professor and Chair 
Dept. of Biology 
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