
Abstract

Methods and Materials

Objective: To determine to what extent herbicides 
damage Human DNA. 

Genotoxins are agents that damage cellular DNA via 
interactions with the DNA sequence and structure. These 
agents can possibly cause mutations in DNA(mutagens), it 
may trigger cancer(carcinogen) or maybe even birth 
defects(teratogen). We have begun studying a mammalian 
cell line known as HeLa cells in the lab. This research will be 
focusing on observing and evaluating how these cells are 
damaged by the chemicals we are treating them with. We 
have chosen to study the effect of herbicides as us humans 
may commonly encounter them. In the lab, we are 
currently developing a novel technique to evaluate DNA 
damage through the use of herbicides. To aid our research, 
we are using the method known as comet assay in order to 
assess whether or not the variety of herbicides being used 
inflict damage on the HeLa cells. DNA damage is symbolized 
with a comet; where the longer the tail, one can infer more 
damage has occurred. 

Hypothesis: The amount of DNA fragmentation(comet 
tail) observed is proportional to the amount of DNA 
damage the cells incurred when coming in contact with 
different herbicides.

Cell culture:
q Mammalian cells were cultured in a 10-centimeter (cm) 

dish for 4 days using DMEM media. 

Harvest:
q The Cells were harvest into 15 milliliters (ml) tubes using 

trypsin to remove the cells from the dish. 
q S-Buffer was used to rinse and suspend the cells.

Alkaline Comet Assay: 
1. Cells were fixed in agarose coated slides by preparing 

1% agarose which are then pipetted evenly onto slide 
and allowed to air-dry until a transparent film is 
observed. 

2. 9ml of 1% low melting point agarose was prepared and 
combine with 1ml of cell suspension. The mixture is 
pipetted onto the slide and allowed to solidify. 

3. Treatment solution was added to the slides and allowed 
to incubate for 20 minutes. 

4. After incubation the cells were lysed for 20min using 
lysis solution. 

5. Gel electrophoresis(8 minutes) was then used to 
separate the damage DNA fragments from the intact 
nuclei. To observe the extent of damage to the cell’s 
DNA.

6. Sybr Gold a fluorescent dye was used to visualize the 
nuclei under florescent microscope. 

Results and Conclusions

A Novel Technique to Evaluate the Impact of 
Herbicides on Human DNA

q We are still in the preliminary stage of the research. 
q In continuation with this project, we plan to conduct 

more tests using comet assay to confirm the extent to
which herbicides can damage mammalian DNA. 

q Treatment will also be done with different herbicides to 
observe if similar result occurs. 

q Further research can be conducted, such as how long 
human DNA can sustain interactions with herbicides 
before damage is incurred.

Figures 5-8 above are HeLa cells that were treated with 
H2O2 and showed damage symbolized by the comet tails. 
This means the nuclei of the cells are no longer intact.

Figures 1-4 are HeLa cells that were treated with water
and showed no damage as there nuclei remained intact. 
Water was used as a control.

Significance: 
q At this point in research, we have verified that our 

technique has successfully allowed us to view DNA 
damage.

“Intact Nuclei v. Disrupted Nuclei”
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