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• SLO-1 is a gene in C. elegans that affects the organism’s behavioral 

response to ethanol.  SLO-1 deletion mutants display a higher 

resistance to the ethanol; whereas, SLO-1 overexpression mutants are 

hypersensitive to ethanol intoxication (Davies et al. 2003). 

• SLO-1 encodes a calcium-activated large conductance BK potassium 

channel (Davies et al. 2003). Ethanol exposure is known to inhibit the 

SLO-1 channels, but its effect on expression of the gene is unknown.  

The purpose of this research was to better understand whether SLO-1

gene expression also changes with ethanol exposure. 

INTRODUCTION

C. elegans placed into a 0.4275 M ethanol solution for 30 minutes will be 

show altered SLO-1 alternative splicing of exon 4 compared to C. elegans

exposed to a saline solution. 

HYPOTHESIS 

RESULTS CONCLUSIONS
• SLO-1 primer annealing occurred best at the annealing temperature of  

51.2 ˚C.

• Alternative splicing occurred in nematodes exposed to saline and to 

ethanol and was different between the two treatments.

• Saline-treated nematodes produced five cDNA fragments, one of 

which corresponds to the reference sequence (213 bp).  The 

remaining fragments are larger and unpredicted, and thus, represent 

new alternative splicing patterns. 

• Ethanol-treated nematodes produced  two cDNA fragments, one of 

which corresponds to the reference sequence (213 bp) and one other 

larger unpredicted fragment that is in common with saline-treated 

nematodes.  

• The reference sequence RNA is predicted to produce a large protein 

with 7 transmembrane regions typical of channel proteins, but the 

isoform is predicted to produce a truncated protein lacking several of 

these characteristic domains, thus, it is likely non-functional.  It is 

unknown whether the unpredicted, observed isoforms would produce 

functional protein.

• Based on these analyses, ethanol treatment induces a switch in SLO-1

alternative splicing such that more functional channels may be 

produced. 

FUTURE DIRECTIONS 

• The next step in this research would be to determine the exact 

sequence of the unexpected isoforms and whether they may protein 

functional or non-functional protein.  

• Variation in the exposure time and concentration would be 

interesting to examine as well as other alcohol types.
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METHODS 
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growing nematodes 

Calculate the 
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ethanol solution 
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group of nematodes for 
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Run PCR Analyzed PCR results 

Figure 2: SLO-1 Gene Structure. The blue boxes represent the exons. Horizontal lines represent introns. Angled lines above the image represent constitutive splicing pattern 

for the reference sequence. Angled dashed lines below the image represent the alternative splicing pattern if exon 4 was skipped. Feature sizes are relative to their actual length 

in basepairs (bp). This figure was designed using information obtained from EnsemblMetazoa (Kersey et al, 2018). 

Figure 4: SLO-1 Primers Anneal 

Best at 51.2C. Agarose gel 

electrophoresis was used to separate 

RT-PCR products from reactions 

performed with different annealing 

temperatures and tested cDNA.

Known DNA sizes (in bp) are noted 

at the left of the image.  Annealing 

temperatures are noted above each 

lane.

Figure 5: SLO-1 RNA is Alternativatively Spliced in 

Response to Ethanol Exposure. Agarose gel 

electrophoresis was used to separate RT-PCR products 

from reactions performed with cDNAs isolated from 

nematodes treated with saline or ethanol. Known DNA 

sizes (in bp) are noted at the left of the image.  

Estimates of the observed DNA fragment sizes are 

noted in bp at the right of the image.

Figure 6: Comparison of Predicted SLO-1 Protein Isoforms 

Alternative Splicing Results in Protein Truncation. Transcripts 

were reconstructed using genomic sequences from ENSEMBL 

(Kersey et al, 2018). , translated using ExPaSy Translate (Artimo P., et 

al. 2012.), aligned using CLUSTAL Omega (Letunic L., et al. 2017), 

and shaded using Boxshade (Artimo P., et al. 2012). 

Figure 7: SLO-1  Functional Domain Structure. The amino acid reference sequence was used to 

search for known protein domains using SMART domain analysis (Wu CH, et al. 2003.). The blue boxes 

represent the seven transmembrane regions. Seven membrane passes are common for channel proteins. 

The purple boxes represent low complexity regions.  The protein isoform generated by alternative 

splicing would be truncated such that half of the membrane regions would be missing, 
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Figure 1: Methods and Procedures. The blue boxes represent steps carried out 

during the experiment. The arrows show the flow of steps by continually 

pointing to the step that followed the one before. 

Figure 3: SLO-1 Alternative Splicing Assay Design. A. Splicing pattern in the region 

of interest (exon 3-5).  The blue boxes represent exons and horizontal lines represent 

introns. Angled lines above the image represent constitutive splicing pattern for SLO-1 

including exon 4. Angled dashed lines below the image represent the alternative splicing 

pattern for SLO-1 if exon 4 was skipped. Features are labeled with their actual length in 

basepairs (bp). B. Predicted Region of Interest Splicing Products. REFSEQ represents 

the transcript region if exons are joined using the constitutive splicing pattern.  

ISOFORM1 represents the transcript region if exons are joined using the alternative 

splicing pattern. Expected total sizes and RT-PCR sizes are noted at the right of each 

transcript based on primers (arrows) designed using Primer3plus (Untergrasser A. et al. 

2006.).  
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