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Results
Both the CO 12 and Trichy 1 genotypes of Eleusine coracana, a tetraploid organism,

had different numbers of genes that showed a positive change in the presence of salt 

stress. For the CO 12 genotype, there were 9,642 genes with a positive change in 

expression after being exposed to salt stress while for the Trichy 1 genotype, there were 

10,358 genes with a positive change in expression after being exposed to salt stress. In the 

interactive scatter plots, there was a small number of genes that shows an intense positive 

change of gene expression (Figures 3 to 8).Biofuels are utilized in transportation. They consist of fuels like 

ethanol and biodiesel which can be made from biomass materials (Biofuels 

explained). With the increasing need for higher biofuel production, scientists 

are working to determine which crops are the most suitable to grow in high 

quantities in order to maximize the potential biofuel synthesis to meet 

transport needs. A majority of the ethanol used in the United States is 

extracted from corn (Biofuels explained), but the problem with growing corn 

is that it requires a great amount of land. Another plant that is being 

proposed as a biofuel crop is switchgrass, also known as Panicum virgatum.

Panicum virgatum (Figure 1) is a versatile plant that can grow in 

various climates across North America (Fike et al.). In addition, due to the 

amount of space Panicum virgatum takes to grow, it would be ideal to grow 

larger quantities for biofuel production. One interesting concept is to grow 

switchgrass so that it can solely be utilized in biofuel production while not 

taking space allocated for food crops is to grow it in environments which are 

less suitable for crops such as places with high salinity in their soil or places 

with drought. A preliminary step to determine if growing switchgrass in less 

suitable environments is feasible is to examine which genetic factors affect 

the growth and yield of Panicum virgatum and if those factors can be 

manipulated in order to maximize the potential yield.

This study focuses on utilizing genetic data from researcher-published 

studies and examining genetic factors that could potentially influence the 

growth and yield of Panicum virgatum. This data is sourced from NCBI’s 

GEO datasets database (NCBI). Using statistical programming languages, 

the genetic data is able to be visualized. With a proper understanding of 

Panicum virgatum growth factors, researchers will be one step closer to 

being able to achieve the long-term goal of being able to mass produce 

biofuel in areas where plants are not typically grown.

GSE55462: This dataset is sourced from a study performed by Rahman H et al. and it examines the 

differential gene expression of finger millet or Eleusine coracana when the crop is in its natural 

environment and when salt stress is present, which was measured with RNA sequencing. This helps 

identify which genes are over-expressed in the presence of salt. Although Eleusine coracana is not the 

same thing as Panicum virgatum, it is similar to Panicum virgatum genetically. This study tested two 

genotypes of Eleusine coracana, the salinity stress susceptible CO 12 and the salt tolerant Trichy 1. 

The data from this study produced four files containing the gene expression data for Eleusine 
coracana, two for each genotype tested with one file displaying gene expression for the control and the 

other file displaying gene expression for the specimen under salt stress (Rahman et al.).

This already normalized data was processed using the Python3 programming language, with 

the use of the pandas library and the plotly library run in a Jupyter notebook environment. In total, 

55,986 genes were observed in Eleusine coracana and each of the four files were loaded into pandas 

data frames. For each of the two genotypes tested, the control gene expression data, the genotypes of 

Eleusine coracana not exposed to salt, was merged with the salt stress gene expression data of its 

corresponding genotype. The merge allows for the gene expression difference between the salt stress 

data and control data to be easily calculated as both gene expression numbers are in the same data 

frame as according to their matching entries from each genotype of Eleusine coracana. The difference 

was computed between the gene expression of the genes in the salt stressed Eleusine coracana and 

the control Eleusine coracana. This data was displayed in a pandas data frame and was filtered out by 

positive gene expression changes for this study (Figure 2). The final data frame with the feature ID, 

which contains the gene location in Eleusine coracana, and the difference in gene expression were 

plotted in an interactive scatterplot using plotly.

Figure 3. The LOC_Os09g01000 gene 
shows an expression change of ~45,000 
in CO 12

Figure 4. The LOC_Os09g00999 gene 
shows an expression change of ~11,000 
in CO 12

Figure 5. LOC_Os01g57960 gene shows 
an expression change of ~419 in CO 12

Figure 6. LOC_Os09g01000 gene shows an 
expression change of ~21,000 in Trichy 1

Figure 7. LOC_Os09g00999 gene shows an 
expression change of ~4,000 in Trichy 1

Figure 8. LOC_Os01g57968 gene shows an 
expression change of ~4,000 in Trichy 1

Figure 2

Discussion
• In CO 12, the LOC_Os09g01000, LOC_Os09g00999, and 

LOC_Os01g57960 genes showed the highest change in expression 

and in Trichy 1, the LOC_Os09g01000, LOC_Os09g00999, and 

LOC_Os01g57968 genes showed the greatest positive change in 

expression.

• In the two genotypes, both LOC_Os09g01000 and LOC_Os09g00999 

were present as genes with high levels of expression changes. This is a 

good indicator that these genes play an important role in salt stress 

because they consistently stood out with a high change of gene 

expression in two different types of Eleusine coracana in the presence 

of salt stress.

• The LOC_Os01g57960 and LOC_Os01g57968 genes are not the 

same, but are very close in relation to each other. 

• It is notable however that the expression levels of LOC_Os01g57968 in 

CO 12 decreases by about 10,000 after salt stress is present while the 

expression levels of LOC_Os01g57960 in Trichy 1 decreases by about 

100 after salt stress is present.

• The change of the LOC_Os09g01000 gene expression in CO 12 is 

around 45,000 while the expression level change of the same gene in 

Trichy 1 is around 21,000. The same trend can be noticed for the 

LOC_Os09g00999 gene, which has a gene expression difference of 

approximately 11,000 in CO 12 and 4,000 in Trichy 1.

• This difference in gene expression can be explained by the fact that 

the Trichy 1 genotype is more tolerant to salt, unlike the CO 12 

variant (Rahman et al.). 

• Nevertheless, this trend demonstrates that the LOC_Os09g01000 

and LOC_Os09g00999 genes are viable markers of salt stress.

Conclusion
Through examining genomic data on the gene expression of Eleusine 

coracana in the presence of salt stress, there can be a better understanding 

on which genetic factors can be manipulated in the genetically similar biofuel 

crop, Panicum virgatum in order to be able to grow it in areas which contain 

more salinity. This allows for more potential space to be able to grow the 

biofuel source without intruding on the occupied space that is being utilized by 

other crops that may be important for things such as food production. As a 

result, there can be a higher yield of biofuel and the rapidly growing need for 

biofuel production could be met. The only barrier at the moment is the lack of 

knowledge and information on the genes being examined. Once those genes 

are understood, they can be manipulated and applied to Panicum virgatum
provided that the equivalent genes could be identified and modified in that 

crop. This solution has the potential to allay the issue of biofuel production for 

years to come.
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