
Faculty Member Contact Information 

Name: Dr. Kyong-Sup Yoon       

Department: Environmental Sciences      Phone Number: (618) 650-3302 

E-mail Address: kyoon@siue.edu                                 Campus Box: 1099 

 

Description of the URCA Assistant Position 
This posting includes one funded position. In addition, the faculty member may be willing to mentor an additional, 

unfunded student. 

 

How many unfunded students is this professor taking in addition to his/her one funded student?   

This professor will be taking 1 additional, unfunded student 
(Students, if the faculty member will have both funded and unfunded students, he or she is free to select which student receives 

the funding. Funding cannot be split up between multiple students; only one student will receive it.) 

 

Which of the following apply to this position?  

 [   ] This position is only open to students who have declared a major in this discipline.  

 [   ] This project deals with social justice issues.  

 [X] This project deals with sustainability (green) issues.  

 [X] This project deals with human health and wellness issues.  

 

How many hours per week will your student(s) be required to work in this position?  
9. (Minimum is 6 hours per week; typical is 9.) 

 

Will it be possible for your student(s) to earn course credit?    Yes. 

 If ‘yes,’ in which course?   ENSC 499 

 If ‘yes,’ for how many credit hours? 1-3 

 

Location of research/creative activities:  

SW2120 

 

Brief description of the nature of the research/creative activity:  
Ivermectin-induced wild-type Drosophila melanogaster; a new way to investigate evolution of insecticide resistance 

using a sub-lethal exposure approach  

    Resistance to insecticides is the main threat to sustainable control of insect pests yet little is known about the key 

mechanisms leading to inheritable changes that allow pests to survive our control efforts. Reactive oxygen species 

(ROS) levels are known to be elevated under the insecticide induced stress. ROS, such as superoxide anion radicals, 

are converted by superoxide dismutase to hydrogen peroxide, which then pass out of the mitochondria and 

endoplasmic reticulum. Hydrogen peroxide is, then, readily diffused into cell nucleus and converted into hydroxyl 

radical which is known to mutate DNA. If this event happens in germ cells, this mutation can be inherited and 

involved evolution of resistance.  

    Students in PI’s lab have been working with a fruit fly model to establish a standard bioassay protocol and to 

determine enhance production of hydroxyl radicals and malondialdehyde (MDA), a lipid peroxidation product. 

Using the glass vial contact method, a dose dependent mortality response (LC50 = 0.001%) was established 

following 72 hours of ivermectin exposure. Based on this data, sub-lethal concentrations (1 × 10-6 % - 1 × 10-1 %) 

of ivermectin under the specific laboratory bioassay conditions were selected. After exposures to sub-lethal 

concentrations of ivermectin, levels of hydroxyl radicals and MDA in fly ovaries were significantly increased in an 

ivermectin concentration dependent manner compared to those measurements obtained from unexposed fly ovaries 

(ANOVA, P &lt; 0.05). Additionally, single cell gel electrophoresis (SCGE) or comet assay was performed to 

determine the DNA damage in ovaries of ivermectin exposed female flies. Ivermectin concentration dependent DNA 

damage was determined in ovaries of flies treated with ivermectin 12 hr (P &lt; 0.05). Increased production of 

hydroxyl radicals and MDA likely enhanced DNA damages in ovaries of exposed flies. This may lead to the 

hypermutations under the insecticide selection pressure.  

    Specific goal of this research project is to determine if offspring of 2 or more generations ivermectin-induced flies 

show significant tolerance or resistance to ivermectin compared to control (unexposed) flies. Once this significance 

determined, comet assays will be also performed to address DNA damages in offspring of ivermectin-induced flies. 

 

 



Brief description of student responsibilities: 

Students will participate fruit fly laboratory maintenance, perform fruit fly mortality, behavioral bioassays, and 

comet assays to determine DNA damage in fly ovary cells exposed to sublethal ivermectin. 

 

URCA Assistant positions are designed to provide students with research or creative activities experience. As 

such, there should be measurable, appropriate outcome goals. What exactly should your student(s) have 

learned by the end of this experience? 

Students will learn fruit fly development and basic insect biology through participation of fruit fly laboratory 

maintenance, dose-response relationship and how sublethal amounts of an insecticide alter the behavior of flies and 

ROS driven cellular biochemistry. 

Requirements of Students 

 

If the position(s) require students to be available at certain times each week (as opposed to them being able to 

set their own hours), please indicate all required days and times: 

Motivated students who can commit ~6-9 hr/week for the current project. 

  


