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The yeast species Candida albicans is the most commonly-isolated 
yeast in human disease. Systemic infections of C. albicans have 

Morphogenesis of Morphogenesis of C. albicansC. albicans
Wild-type C. albicans CPH1/CPH1, EFG1/EFG1 injected into mice 
caused death at all concentrations due to the fact that it was able

Insertion into Expression VectorInsertion into Expression Vector
To express MBP1, must place under control of appropriate promoter 
in S. cerivisiae.y y

emerged as important causes of morbidity and mortality in 
immunocompromised patients. To infect host tissue, the usual 
unicellular yeast-like form of C. albicans switches into an invasive, 
multicellular filamentous form. This morphogenesis or conversion 
from the yeast state to the filamentous state has been shown to 
contribute significantly to the pathogenesis of C. albicans. We have 
been investigating the role of the MBP1 gene in this process.  The 
MBP1 homolog in the nonpathogenic budding yeast, S. cerevisiae, 
has been well-studied and is known to play a role in the regulation 
of cell division.  To further our understanding of MBP1 in C. albicans

i C lbi MBP1 i th ti ll

caused death at all concentrations due to the fact that it was able 
to form filaments (Fig. 3) with functional CPH1/EFG1 proteins in 
response to inducers and thus became pathogenic (Fig. 4) (Hsiu-
Jung, et al., 1997).

in S. cerivisiae.
pESC-URA  vector contains the S. cerevisiae GAL promoter, 
allowing for MBP1 expression.
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we are expressing C. albicans MBP1 in the more genetically 
amenable yeast, S. cerevisiae. This involves constructing the MBP1
gene under control of a S. cerevisiae specific promoter sequence, 
introducing this DNA construct into budding yeast and assessing 
the resulting phenotype. Experimental results will contribute to our 
understanding of the role of MBP1 in the pathogenesis of C. 
albicans.

Since the onset of HIV/AIDs cases of hospital-acquired fungal

Double mutant C. albicans cph1/cph1, efg1/efg1 ∆ injected into 
mice was unable to form filaments (Fig. 5) in response to inducers 
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Figure 3: Illustration of Filamentous 
Growth in C. albicans

Figure 4: C. albicans Wild-type Virulence 
Assay 
Varying concentrations of filamentous 
yeast cells due to the presence of 
functional CPH1 and EFG1 were injected 
into mice are for ∆, 1x107; x, 1x106; +, 
1x105; o, 1x104 (Hsiu-Jung, et al., 1997).

Since the onset of HIV/AIDs, cases of hospital-acquired fungal 
infections, such as oropharyngeal candidiasis (OPC) (Fig. 1), have 
increased significantly (Fig. 2) (Pfaller, 2007).
OPC occurs in up to 90% of individuals with HIV/AIDS with 
increasing reports of antifungal resistant strains, making treatment 
more difficult (Hamza, et al., 2008).
Previous studies have identified CPH1 and EFG1 proteins as 
essential for morphogenesis of C. albicans.  Understanding the role 
certain proteins play in morphogenesis may lead to new therapies 
(Hsiu-Jung, et al., 1997).
There is evidence that MBP1 plays a role in the filamentous growth

and was nonpathogenic except in high concentrations (Fig. 6) 
(Hsiu-Jung, et al., 1997).
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Figure 6: C. albicans cph1/cph1, efg1/efg1 ∆ 
M t t Vi l AThere is evidence that MBP1 plays a role in the filamentous growth 

of C. albicans and is similar in sequence to the S. cerevisiae MBP1
gene.

Future WorkFuture Work
Inserting MBP1 in pESC-URA vector.
Introduction of MBP1 into S. cerevisiae mbp1 ∆ strain .
Western Blot procedure to verify the expression of MBP1 in S. 
cerevisiae.
Observation of altered phenotypes due to the expression of MBP1, 
f l diff i ll h l d h i

MBP1MBP1 Within TOPO VectorWithin TOPO Vector
Used pCR-TOPO vector within E.coli to produce large quantities of 
MBP1.
Once MBP1 inserted, treated plasmid with Xho1 restriction 
endonuclease to remove
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Nonfilamentous Growth in C. 
albicans

Mutant Virulence Assay
Varying conc. of nonfilamentous C. 
albicans with nonfunctional CPH1 and 
EFG1 were injected into mice for ∆, 1x107; 
x, 1x106; +, 1x105; o, 1x104. (Hsiu-Jung, et 
al., 1997).

for example differences in cell morphology and changes in 
regulation of cell division.

Center for Disease Control and Prevention, (2008).  Candidiasis:General 
Information.  Retrieved April 14, 2009, from CDC-Division of Foodborne, Bacterial 
and Mycotic Diseases. Web site: 
http://www.cdc.gov/nczved/dfbmd/disease_listing/candidiasis_gi.html#16
Fridkin, S. and Jarvis, W., (1996). Epidemiology of Nosocomial fungal infections. 
Clinical  Microbiology Reviews, 9(4):499-511.
Hamza O Matee M Moshi M et al (2008) Species distribution and in vitro

ReferencesReferencesFigure 1:Illustration of 
Fungal Infection
Fungal infections, such as 
OPC, have increased in 
recent years as a result of 
increasing cases of 
HIV/AIDS and antifungal 
resistant strains.

Figure 2: Prevalence of Nosocomial Fungal
Infections in U.S. Hospitals
Trend line with squares represents surgical 
cases, triangles medical cases, and X’s newborn 
cases within hospital nurseries.  A steady 
increase in fungal infections over the past few 
years is driving research on morphogenesis of 
yeast to virulent forms (Fridkin, 1996).

endonuclease to remove.
Performed Qiagen™ Maxi preparation to extract plasmid from E.coli
and verify presence of MBP1 and proceed to pESC-URA insertion.
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Figure 7: MBP1 Within TOPO Vector
MBP1 was inserted into TOPO 
Vector after treatment with Xho1.  
The presence of AmpR gene ensured 
all cells that survived contained 
plasmid.

Figure 8: Confirmation of Cloning of 
MBP1 Within TOPO Vector
Extraction and digest of plasmid 
from two colonies confirmed 
presence of MBP1.

Based on the assumption that the morphogenetic pathway is the 
same in all fungi, knocking out the homologous gene in a more 
amenable fungi (in this case S. cerevisiae) and replacing it with one 
similar from the target organism (C. albicans) should bring about 
the same morphogenetic changes.
Therefore, C. albicans MBP1 can functionally replace S. cerevisiae
MBP1 in S. cerevisiae mbp1 ∆ strains.


