
Introduction

Plant Parasitic Nematodes (PPNs) are major

agricultural pests that cause significant economic

damage each year. Traditional control methods,

including soil management and chemical treatments,

have limitations for example some are ineffective

while others harm the environment. Chalcones have

appeared to be a promising alternative, showing high

effectiveness against PPNs at low concentrations

without environmental harm. Despite their potential,

the exact mechanism of action (MOA) chalcones kill

nematodes remains unknown. To address this, our

research investigates how Chalcone 17 , 25, and 30

affect global gene expression in Caenorhabditis

elegans; our hypothesis is that we should be able to

identify pathways that might be over-expressed or

under-expressed due to chalcone exposure and

therefore point to a possible MOA. During our study,

we identified the “Longevity Regulating Pathway” as

well as the “Defense Response” and “Immune

Response” pathways as the pathways with

upregulated genes after exposure to chalcones. The

long-term goal of Dr. Calderón-Urrea’s lab is to

explore the common gene products targeted by

chalcones to better understand their MOA and

advance the development of new and effective

nematicides.
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Results Conclusions

By investigating the effects of Chalcone 17 and 30

on global gene expression in Caenorhabditis

elegans, we identified the gene Clec-9 as a

potentially crucial player in the nematicidal

process. The analysis indicates notable up-

regulation and down-regulation of genes across

the samples. The results show differences in gene

expression among the samples, as seen in the

Principal Component Analysis (PCA) plot, which

separates the groups clearly. The Venn diagram

shows which genes are unique to each group and

which are shared. The GO and KEGG analysis

highlight important biological processes and

pathways affected by changes in gene

expression. During our study, we identified the

“Longevity Regulating Pathway” as well as the

“Defense Response” pathway and the two

pathways with upregulated genes after exposure

to chalcones. These changes suggest these

biological functions heavily involved in response

to chalcone exposure. Understanding these

changes can help us learn more about the

biological responses being studied and could be

useful for future research or treatments.
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Figure 1: The co-expression Venn diagram shows the

number of genes uniquely expressed in each group or

sample. The overlapping areas represent the number

of genes that are co-expressed in two or more groups.

Figure 4: Kyoto Encyclopedia of Genes and Genomes (KEGG) Enrichment Analysis. Gene Ratio is the ratio of differentially

expressed genes to the total genes involved in the pathway terms. Padj is the transformed p-value after adjustment for

different concentrations and read counts between each sample.

Figure 2: PCA of gene expression (FPKM)

showing how samples from different groups

spread out. Each group is a combination of

three biological replicates.

Figure 3: GO Enrichment Analysis Scatter Plot. The x-axis shows the ratio of differential genes linked to each GO term versus

the total number of differential genes. The y-axis lists the GO terms. Point size indicates the number of genes associated with

each GO term, and color gradient from red to purple represents the significance level of enrichment.
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