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Abstract
While it is well understood that cells regulate growth during starvation, the molecular and genetic factors that contribute to this response are not clear. In yeasts, starvation leads to exit

from the cell cycle into a quiescent state until the availability of nutrients returns. During short-term starvation, autophagy is induced to recycle building material until nutrients are

replenished; however, long term starvation is detrimental for cells. The availability of nutrient activates the TOR pathway which is the central regulator of cell growth including

transcription, ribosome biogenesis, translation, and cell cycle progression. One of the cellular responses to increase survivability during starvation is to modulate splicing which leads

to the stabilization of a subset of diverse introns. Most of the introns in yeasts are in the ribosomal protein-encoding genes. One possible function for these stabilized introns during

starvation is to sequester splicing factors which further reduces splicing. Production of ribosomes is energy-intensive and is rapidly downregulated during any stress including

starvation. During growth, TOR inhibits these accumulation of stable introns. Yeasts exposed to glyphosate-based herbicides (GBH), such as RoundUpTM and Credit41, undergo

starvation and inhibit the TOR pathway. GBH inhibits the shikimate pathway which is responsible for the production of aromatic amino acids i.e., phenylalanine, tryptophan, and

tyrosine. Quantitative Trait analysis identified a splicing factor that when knockout out increased yeast tolerance to GBH, which led to our hypothesis that downregulation of splicing

increases survival during nutrient limitation. Comparison of RNA-seq from the sensitive and resistant strains found hundreds of differentially express transcripts and we have quantified

the changes in splicing efficiency. We expect to see modulation in splicing profile of various ribosomal protein genes. In the future, we will manually curate the list to look for candidate

genes that are previously known to be associated with starvation and how modulation of splicing provides survival benefits to cells during starvation.

2 Method1 Objective 3 Results: Normalization

(A) MA plot of Credit41 vs. YM treated samples indicate that samples have been correctly
normalized as the mean red line passes through 0 on y-axis. Red dot indicate intron with
significant differential retention. (B) Principal component analysis show that YM samples
and Credit41 samples cluster separately along PC1 axis. Blue dots are YM samples and
Red dots are Credit41 treated samples. (C) Clustering analysis also show that YM samples
cluster together and Credit

5 Upregulated Intron retention: Ribosomal 
Protein Genes (RPGs) have increased intron 
retention

4 Results: Heatmap of introns with 
differential retention

6 Downregulated Intron retention: 
snRNA17A and snRNA 17B 
reduce intron retention

7 Conclusions

8 Model

❖ Several RPGs increase intron retention under 
credit41 induced nutrient starvation

❖ snRNA17a and snRNA17b (U3 snoRNA) 
downregulate intron retention under nutrient 
starvation by Credit41

❖ Intron retention increase in transcripts responsible 
for ribosome biogenesis, translation etc.

❖ Intron retention decrease in transcripts 
responsible for translation termination, 
cytoplasmic translation etc.
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