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Candida albicans is a fungus that normally lives harmlessly in association with humans. However,
in an individual having an impaired immune system, it can cause a wide range of infections. C. albicans
has two major forms, a budding yeast and an elongated hypha. The ability to switch forms is crucial for
its ability to cause disease. The hypha contains proteins which aid the fungus in host cells attachment and
invasion (Sudbery, 2011). One of the ways a cell could concentrate proteins at the hyphal tip is to
transport messenger RNA (mRNA), genetic information used to produce a specific protein, from a site in
the central part of a cell to the hyphal tip where it is used in protein production. However, the process of
mRNA localization in C. albicans remains poorly understood. Understanding the process involved in
C. albicans’s virulence could enable us to find a way to reduce its virulence and improve human health.

How mRNAs are moved has been extensively studied in baker’s yeast, Saccharomyces cerevisiae.
The mRNA is bound to an RNA-binding protein, She2, and form a complex with a transport protein,
She3. She3 links the complex to a motor protein which transports the complex to the bud tip (Bertrand et
al., 1998; Long et al., 2000; Gonsalvez et al., 2003). A similar system exists in C. albicans with some
distinctions such as different type of motor protein and the absence of She2 (Woo et al., 2003; Elson et al.,
2009). Recent work in the McBride lab has identified proteins in C. albicans that physically contacts to
She3: a protein called Interacting-Protein of She3 (Ips1) has a region similar to proteins that bind to RNA
indicating the possible function of Ipsl in mediating mRNA transport in place of She2 in S. cerevisiae
(Pholcharee, 2018).

My project aims to investigate the ability of Ips1 to interact with a She3-transported mRNA
named ASH1 using the yeast three hybrid assay. In this assay, an RNA-protein interaction turns on a
“reporter” gene present in yeast cells, which can be detected by color of colony, a group of cells divided
from the same single cell, which are grown in a special growth medium (Bernstein et al., 2002). The
experimental controls include other mRNA-protein pairs of known interaction from S. cerevisiae (She2
and She3 with 4ASHT). I will also test the interaction of ASHI with She3 from C. albicans to compare the
function of She3 between the two species.

Previous studies in S. cerevisiae found that She2 and She3 bound to a region on ASH/ mRNA
called localization element (LE) and transport the mRNA to the bud tip (Chartrand et al., 1999). When
introduced ASHI mRNA from C. albicans (CaASH]I) to S. cerevisiae cells, the mRNA also localized in
the cytoplasm of the budding cell indicating that ASHI might contain a similar LE as ASHI from S.
cerevisiae (ScASH1) and binds to She2 and She3 from S. cerevisiae (Munchow et al., 2002). From these
studies results, I hypothesize that ASHI mRNA might interact with Ips1 and She3 from C. albicans and
She2 and She3 from S. cerevisiae. The yeast three hybrid assay would result in blue colony when cells are
grown on a special growth medium.

To determine possible LEs in Ca4SH] to use in the yeast three hybrid assay, I used computer
programs to compare Ca4dSHI sequence and structure to other fungi that has She3 in comparison to S.
cerevisiae and to predict the structure of the ASH! mRNA from different species. The structure of the
mRNA determines its ability to bind to an RNA-binding protein and is directed by the interaction of
nucleotides in the sequence. Three of four LEs from ScASH! had no similarity in sequence and structure
with CaASHI and ASHI other fungi. However, another LE of ScASH1 is located at the end of the mRNA
(3’ UTR) which is the site normally contains LE in mRNAs from other organisms (Olivier et al., 2005).
Therefore, 3’UTR region of CaASH1 might also contains LE and could be used in the assay.

This summer, I did a careful reading of many scientific literature on She3 transport system and
came up with a research question and experiment to answer the question. I had compiled the list of yeast
strains and plasmids to use in the experiment. I also met with my mentor and lab members weekly to
share ideas and discuss literature and our experiments. I hope to be able to conduct this experiment as my
independent study in the Spring semester. This summer experience helps me develop my scientific
thinking and deep scientific papers reading skill and allows me to work collaboratively with people who
share the same interest. The experience would be beneficial for my further study in graduate school and
future career as a researcher.
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