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EXECUTIVE SUMMARY: Since our 2020 interim report, we have had difficulty making progress 
with our project resulting from COVID-19 restrictions. The biggest barrier has been training 
students in multiple labs across multiple colleges. In response to COVID-19, laboratory access 
has been restricted in the colleges of Agricultural Sciences and Engineering, which has 
prevented us from being able to train new students to work on the project. Until we can train a 
new student, we are limited in our ability to make progress in achieving our objectives. We 
have asked for a 1 year extension of funds. Since the previous report, a student wrote a 
successful proposal to Sigma Xi: Grants in Aid of Research ($1,000). We expect to complete our 
research and plan to submit our final report in 2022. 
 
OBJECTIVES: Our objectives are to identify the dominant mechanism triggering antibiotic 
resistance soils irrigated with treated wastewater effluent. Specifically, we will test each of the 
hypothesized mechanisms: 1) antibiotic resistant bacteria present in wastewater seed the 
genetic material in soil communities, 2) chemicals present within wastewater trigger antibiotic 
resistance within the soil. 
 
PROCEDURES: The procedures described below reflect those described in the successful Sigma 
Xi proposal. Bacteria from secondary wastewater effluent will be used as a donor of antibiotic 
resistant genes. We propose five treatments, and depending on the treatment, these bacteria 
and/or genes will be spiked into reference cultures of E. coli culture with a concentration of 6 
log coliform forming units (CFU)/mL. Antibiotic resistant bacteria will be collected from a local 
municipal wastewater treatment plant. Some treatments will be filtered (0.22 μm) to separate 
bacteria from the wastewater matrix. The five treatments are as follows (Figure 1): 
 
1. 200 mL filtered wastewater (filtrate) + 100 mL E. coli culture  
2. Intact bacteria from 200 mL filtered wastewater (on the filter paper) + 200 mL DI water 

(control) + 100 mL E. coli culture  
3. Lysed residual bacteria from 200 mL filtered wastewater (on the filter paper) + 200 mL 

water (control) + 100 mL E. coli culture 
4. 200 mL filtered wastewater (filtrate) + Lysed residual bacteria from the filtrate + 100 mL E. 

coli culture  
5. 200 mL wastewater + 100 mL E. coli culture  



 

 
Figure 1. Five treatment groups and expected results corresponding to hypotheses. 

 
If group B has a higher concentration of resistant E. coli than group C, and group E has a 

higher concentration than group D after 10 days, then we can conclude that bacterial 
conjugation efficiency is higher than transformation efficiency in horizontal transfer of 
antibiotic resistant genes. If the amount of resistant E. coli from group E is greater than group B 
(conjugation dominates), or group D is greater than group C (transformation dominates), then 
we can conclude that chemicals in wastewater facilitate the horizontal transfer of antibiotic 
resistant genes. Our ultimate goal is to apply the findings from this study to design engineering 
strategies for decreasing the efficiency of horizontal ARGs transfer through agricultural reuse of 
wastewater. 
  
SIGNIFICANT ACCOMPLISHMENTS TO DATE: Since the last update, we have been hindered by 
COVID-19 restrictions. We have been unable to train a new student to perform the 
experiments. During this time, we have reformulated our hypotheses and updated our 
experimental design. We are waiting for restrictions on training new students to be lifted 
before we can continue.  
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: The information presented in this 
report was submitted to Sigma Xi: Grants in Aid of Research, which is a program that awards 
grants of up to $1,000 to STEM students. This proposal was submitted by Cheng Shi, a PhD 
student in the Jones lab, and was funded in December 2020. 
 
FUTURE FUNDING POSSIBILITIES: This research fits in well with USDA-AFRI competitive Grants 
Program. Specifically, the Food Safety, Nutrition, and Health Program (code A1366- Mitigating 
Antimicrobial Resistance across the Food Chain). It is our intent to apply to this call during the 
next funding cycle and use data from this ARF project as preliminary data. 


