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Abstract

Many microbial pathogens have been known to use repeats in their cell wall pro-
teins to generate diversity, and this has been found to contribute to their virulence. 
In bacteria, these genes are called contingency genes, and function to facilitate adap-
tation of bacteria to the host environments as they invade different host parts and to 
evade the host’s constantly evolving immune system. In the diploid Candida albicans, 
few genes have been classified as contingency genes due to the variation in the length 
of their repeat regions in different clinical isolates. This study attempts to answer a 
question of whether YWP1, HWP1, and EAP1 of C. albicans are contingency genes. 
These three genes encode cell wall proteins and contain repeats. For this purposes, 
allelic distributions of the genes in the general purpose genotype (GPG) and non-GPG 
strains (two groups with different genetic backgrounds), in commensal and infection 
strains, and in strains isolated from different sites of the humans body were examined. 
Based on the allelic distributions of the genes in GPG and non-GPG strains, it can 
be inferred that YWP1 and HWP1 can be categorized as contingency genes, while 
EAP1 cannot be categorized as a contingency gene. The allelic distributions of the 
genes in commensal and infection strains indicate that YWP1, HWP1, and EAP1 
do not act as contingency genes when C. albicans state changes from commensal to 
pathogenic. Although the allelic distributions of the genes cannot distinguish com-

mensal from infection strains, the non-random association between alleles of YWP1, 
HWP1, and EAP1 does distinguish these two groups, i.e. the YWP1 -HWP1 -EAP1 
association is stronger in commensal strains that it is in infection strains. Based on 
the allelic distribution of the genes in strains isolated from different sites of the human 
body, it can be inferred that YWP1 and EAP1 do not act as contingency genes, but 
HWP1 may act as a contingency gene, when C. albicans moves to particular sites of 
the human body.
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Chapter 1

Introduction

1.1 Literature Review

1.1.1 Candida albicans and Humans Host

Candida albicans is a normal member of the microflora on the mucosal surfaces of

most healthy persons. It is uniquely associated with humans or animals, and rarely

found in other environments such as soil. Although it is not a dangerous organism and

most of the time is not able to infect healthy people, overgrowth of this fungus can

cause superficial as well as life-threatening systemic infections in immunosuppressed

patients due to cancer treatments or diseases such as AIDS [1]. For these patients,

candidiasis is frequently caused by a resident strain and is triggered by changes in

the host immune system [2, 3]. Therefore, C. albicans is well adapted to humans

environments. However, there is evidence that C.albicans strains can be transmitted

between persons and then replace existing commensal strains in immunosuppressed

patients [4].

In order to colonize and infect humans, C. albicans cell has to come into contact

with the humans body. There are several known ways for C. albicans to enter the

humans body. For examples, contact with carriers [5] and transfer via contaminated

food [6]. After it is in contact with the humans body, the cells must adhere on host

surfaces in order to replicate and then colonize the body. Without this adherence,

1




