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Candida albicans is an opportunistic pathogenic fungus that can enter the bloodstream & 

internal organs, which can lead to life-threatening infections for immunocompromised people [1, 

2]. Infection rate is linked to the transformation of budding yeast cells to hyphal cells [3]. Hyphal 

cells express different proteins at the hyphal tip including adhesions and digestive enzymes to 

damage host tissue. In cells, gene expression is the process of stored information in DNA being 

used as a template to make “messenger” RNA (mRNA), which creates proteins important for cell 

function. Gene expression impacts where the proteins, and the mRNAs that encode the proteins, 

are, which ultimately can have a significant impact on cell growth and function. As a result, it is 

important to understand how exactly gene expression impacts hyphal formation. For appropriate 

hyphal development and function, some mRNA needs to be transported to the hyphal tip [4].  

One of the most studied models of fungal mRNA localization is the baker's yeast “She 

complex” [5,6]. The major mRNA binding protein inside the She complex, She2, links certain 

mRNAs to a motor protein, through the adaptor protein She3. This results in the mRNAs being 

transported from the mother cell to the daughter cell, where proteins can then be synthesized 

[5,6]. 

Although C. albicans contains She3 and motor proteins, one distinguishing aspect 

between baker’s yeast and C. albicans is that the latter fungus does not contain She2 [4]. 

Therefore, some other mechanism must be used to take transported mRNAs to She3, which is 

important for the normal hyphal formation and transporting some mRNAs to the hyphal tip [4]. 

One protein that may replace the function of She2 is Slr1, an RNA-binding protein that affects 

hyphal growth [7]. ASH1 is a specific mRNA that is transported by She3 in both baker’s yeast 

and C. albicans [5,6] This summer, the purpose of my research project was to test whether the 

Slr1 protein helps transport ASH1 mRNA to the hyphal tip. To test this hypothesis, I collaborated 

with Ali Hussein to determine and quantify where ASH1 mRNA is found in cells with and 

without Slr1.  

To visualize the location of ASH1 mRNA in C. albicans cells, we used a technique called 

fluorescent in situ hybridization (FISH). A fluorescent dye is linked to probes that will only bind 

to ASH1 mRNA. This multi-step process involved the growth of hyphal cells followed by 

treatment to allow the probes to enter the cell. By looking at the cells under a confocal 

microscope, we quantified the number of cells with ASH1 mRNA at the hyphal tip[4]. To 

analyze the images, we compared normal mRNA localization at the hyphal tip in positive 

“wildtype” (WT) control cells to mRNA localization in Slr1 deleted cells. Using the same FISH 

procedure in the last week of experiments, we tested ASH1 localization in cells without a protein 

called Ips1, a protein that copurified with She3 in previous experiments in the McBride lab.  

Initial results indicate that Slr1 is not essential for mRNA transport. Additionally, 

increasing the time of hyphal formation from 60 to 80 minutes increases ASH1 mRNA 

localization to the hyphal tip in both WT and Slr1 deleted cells.  Compared to WT and Slr1-

deleted cells, Ips1 deleted cells showed a lower percentage of hyphae with ASH1 mRNAs at the 

tip.  This result suggests that this protein may have a more direct involvement on mRNA 

transport, but more data analysis is needed. These findings contribute to the knowledge of the 

diversity in gene expression mechanisms between different species of fungus. 
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