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Objective: Candida albicans is a yeast with multiple genotypes. It’s a commensal fungus
colonizing various sites. However, when the host’s immune system weakens, it becomes
pathogenic and is responsible for various lesions. In Burkina Faso, antifungal drugs are
frequently used, particularly fluconazole, the most used systemic antifungal. This antifungal
drug and other antifungal drugs are often used for self-medication or prescribed outside of
antifungal susceptibility test results. These situations led to the emergence of Candida
albicans strains resistant to antifungal drugs commonly used in Burkina Faso. The aim of
this study was to determine the types of Candida albicans using PCRs targeting 25S rDNA
and ALT repeat sequences of the RPS and to establish their azoles and polyenes suscept-
ibility profile.

Material and methods: Antifungal susceptibility testing by disk diffusion method was
performed in accordance with CLSI document M44-A for yeasts and the manufacturer’s
instructions. Candida albicans isolates were genotyped using specific PCR primers of the
rDNA and RPS genes.

Results: Ten (10) RPS types of Candida albicans were found in our study: The most common
RPS types are A3 (40.6%), A2 (24.0%) and A2/3 (14.6%) for genotype A, B2/3 (5.2%) for
genotype B and C2 (3.2%) for genotype C. The Azole resistance, especially fluconazole
(74.4%), was the most common with genotype A, including A3 (36.6%), A2 (18. 3%).
Polyene resistance was rare with nystatin, only A3 (1.2%) resistant isolate to nystatin was
observed. For amphotericin B, the highest observed resistance rates were A3 (11.0%) and A2/3
(8.5%) for the genotype A and B2 (10.0%), B3 (10.0%) and B2/3 (10.0%) for genotype B.
Conclusion: Our study showed that Candida albicans resistance to azoles, especially to
fluconazole, is an important phenomenon in Ouagadougou, and several genotypes RPS types
are involved. Thus, fluconazole would not be an antifungal agent for first-line prescribing for
treatment of candidiasis in Ouagadougou. This study will be continued to determine the
molecular mechanisms involved in these antifungal resistances, for further research of new
molecules with different action targets.
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Introduction
Candida albicans is a commensal fungus, colonizing various sites such as the vagina,
mouth and gastrointestinal tract.” However, when the host’s immune system weakens, it

becomes pathogenic and is responsible for various lesions. In the majority of cases, there
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are superficial mucosal lesions, but it can enter the blood-
stream and cause disseminated candidiasis.’

Several genotypes of C. albicans are involved in
candidiasis.'® PCR targeting 25SrDNA, which has been fre-
quently used for genotype analysis of C. albicans, allows
C. albicans to be grouped into five genotypes: A, B, C, D,
and E.® In addition, it has been demonstrated that genotype
A is the most common genotype in different regions.”
A study conducted in 2016 in Burkina Faso, showed that
C albicans genotypes found in Ouagadougou are A, B and
C."® Genotype A was present in all the sources of isolation
such as vulvovaginal swabs, Nails, Broncho-alveolar lavage
fluid, whereas genotypes B and C are frequently found in oral
sampling.'®

In Burkina Faso, antifungal drugs are frequently used,
particularly fluconazole, the most used systemic antifun-
gal. This antifungal drug and other antifungal drugs are
often used for self-medication or prescribed outside of
antifungal susceptibility test results. These situations led
to the emergence of C. albicans resistant strains to anti-
fungal drugs commonly used in Burkina Faso; and all
three circulating genotypes are involved in resistance to
antifungal drugs, especially to azoles.'® For example, flu-
conazole used for candidiasis preventive treatment for
people living with Human immuno-deficiency virus
(HIV) in Burkina Faso, is 65% less effective against
C. albicans."® Fluconazole is also the most accessible
antifungal drug to the public. Other azoles are often
neither available nor accessible. To prevent this risk, it is
imperative to look for new molecules with different
mechanisms of action. For that, we need to know the
different mechanisms of C albicans resistance to antifun-
gal drug in the local context.

According to the literature, mechanisms of C. albicans
resistance to antifungal drugs are diverse and depend in part
on the family of antifungals, the strain and sometimes the
locality."”® The most common mechanism of C. albicans
resistance to azoles involves the ERG11 gene specially muta-
tions on this gene. Mutations have also been demonstrated on
other genes conferring resistance to other molecules such as
CDRI and 2, MRR1 and 2, TAC1 and others ERG genes for
polyenes, allylamines and azoles, FKS1 for echinocandins,
FCA1 and FCY1 for pyrimidine analogues."?

The aim of this study was to determine the types of
C. albicans using PCRs targeting 25S rDNA and ALT
repeat sequences of the RPS and to establish their azoles

and polyenes susceptibility profile.

Materials and Methods

Isolates Used

Ninety-six (96) C. albicans clinical isolates from various
sites (oral cavity, vagina, nails, smooth skin, urine and stools)
were used. A C. albicans reference strain ATCC10231
(Laboratoire Humeau) was used as a PCR positive control.

Antifungal Susceptibility Testing

Antifungal susceptibility testing by disk diffusion method was
performed in accordance with CLSI document M44-A for
yeasts and the manufacturer’s instructions. C. albicans isolates
were subcultured on Sabouraud Dextrose Agar. Saline suspen-
sions of isolates were made and the turbidity was adjusted at
0.5 McFarland standards. A lawn culture was done on freshly
prepared Muller Hinton Agar plates. Antifungal disks were
placed onto the surface of each of the inoculated agar plate and
read after 24 h and 48 h. The antifungal disks tested were
azoles as fluconazole (100 pg), itraconazole (50 pg), econazole
(10 pg), clotrimazole (50 pg), ketoconazole (10 pg), micona-
zole (10 pg), associated with polyenes including amphotericin
B (20 pg) and nystatin (100 IU), all produced by Liofilchem
R sl (Italy). The isolates were classified as susceptible,
susceptible dose-dependent or resistant according to the CLSI
guidelines.'®

Extraction of DNA from Isolates

The extraction of the DNA was done in two successive
stages. A first step consisted of enzymatic lysis with beta-
mercaptoethanol and lyticase (Sigma Aldrich, # M3148).
It allows to obtain spheroplasts. The second step consisted
in the extraction of the DNA itself by the kit NucleoSpin®
Tissue kit (Macherey-Nagel).'®

Primers Used for PCR
For genotype determination, the primers used were based
on 25S rDNA including direct primers CA-INT-L: ATA
AGG GAA GTC GGC AAA ATA GAT CCG TAA and
reverse primer CA-INT-R: CCT TGG CTG TGG TTT
CGC (Table 1)."°

For the determination of the different subtypes based on
ALT (tandem short repeating unit of 172b) Repetitive
Characteristic Sequences (RPS), the primer pair (ASDcF:
TGA ACC TGA ACT TGT GCT ACA AAG and pCSCR:
CGC CTC TAT TGG AGC TCG AGT AGT C) (Gen Bank.
accession nos. L47111) was used. These primers can divide
the C. albicans isolates into 6 subtypes depending on the
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Table | List of PCR Primers (25SrDNA and RPS) and Expected Sizes of PCR Products

Primers Nucleotide Sequences Band Size (pb) 25SrDNA Type
450 A
CA-INT-L ATAAGGGAAGTCGGCAAAATAGATCCGTAA 840 B
CA-INT-R CCTTGGCTGTGGTTTCGCTAGATAGTAGAT 450 & 840 Cc
1040 D
1080 E
Primers Nucleotide sequences Band size (pb) RPS TYPE
526 |
698 2
ASDcF TGATGAACCACATGTGCTACAAAG 870 3
Pcscr CGCCTCTATTGGTCGAGCAGTAGTC 1042 4
1214 5
1396 6

size of the PCR products (Table 1).2 All primers were
provided by Sigma Aldrich.

Conditions for PCR Amplification and

Agarose Gel Electrophoresis

DNA was amplified in a reaction mixture (25 pL) containing
1.75 mM MgCl 2, 0.2 mM dNTPmix, 1 U Taq DNA poly-
merase (Fermentase), 50 pmol d primers and 2 pL. of DNA.
The condition of the PCR was as follows: incubation at
95°C for 3 mins followed by 35 cycles at 94°C for 30 seconds,
59°C for 30 seconds, 72°C for 30 seconds and 72°C for
10 mins. The PCR products were electrophoresed on a 1.2%
agarose gel and stained with ethidium bromide for 20 mins at
20°C.%> PCR master mix is also provided by Sigma Aldrich

M100bp 1

Ethical Considerations

For the collection of strains, Ethical approval was obtained
from the national ethic commission of Burkina Faso. Written
informed consent was obtained from all study participants,
after explaining to them the importance of the study

Results
25S rDNA Based Genotyping

All C. albicans isolates were identified by two specific
pairs of oligonucleotide primers (Gen Bank accession
nos. L47111, L28817) (Figure 1). The genotypes of all
understudy isolates of C. albicans were analyzed by the
PCR method. PCR amplification of 450, 840, and both
450 and 840 bp DNA products which was performed

Figure | Amplification profiles of PCR products (25S rDNA) of Candida albicans isolates.
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Table 2 Frequency and Distribution of Candida albicans
Genotypes According to Sources of Isolation

Clinical Origin Genotypes

A B C

n (%) n (%) n (%)
Oral (n=59) 45 (76.3) 10 (16.9) 4 (6.8)
Vulvovaginal (n=17) 17 (100.0) 0 (0.0) 0 (0.0)
Nail (n=8) 8 (100.0) 0 (0.0 0 (0.0
Digestive (n=5) 5 (100.0) 0 (0.0) 0 (0.0
Pulmonary (n=3) 3 (100.0) 0 (0.0 0 (0.0
Cutaneous (n=3) 3 (100.0) 0(0.0) 0 (0.0
Bladder (n=1) | (100.0) 0 (0.0 0 (0.0
All origins (96) 82 (85.4) 10 (10.4) 4 (4.2)

Notes: n = number. % = percentage. Among the 96 isolates, 82 were classified as
genotype A (85.4%), 10 genotype B (10.4%) and 4 genotype C (4.2%).

using 25S rDNA, corresponded to genotypes A, B and C,
respectively (Figure 1)

Results presented in Table 2 revealed that among 96
isolates, 82 were classified as genotype A (85,4%), 10
were classified as genotype B (10,4%) and 4 were classi-
fied as genotype C (4,2%). In addition, genotypes D and
E were not found in our study

Genotype A was predominant at 76.3% in oral sam-
pling. Moreover, it was found in all vaginal sampling.
Genotypes B and C were exclusively isolated from oral
sampling (Table 2).

The molecular size marker (100 bp) is in the line
marked M and the corresponding sizes, the base pairs being
given on the left and on the right. Pathways (1-6) were
genotype A (approximately 450 bp), pathways (7—11) were

genotype B (approximately 840 bp), and pathways (12—15)
were genotype C (approximately 450 and 840 bp). bp).

RPS Based Genotyping

The RPS-based genotyping of the isolates was determined on
the basis of the repeated numbers of the ALT sequence in the
major product that showed the highest intensity (Figure 2).
As illustrated in Table 3, genotypes A, B and C of C. albicans
were classified into genotype RPS types (Figure 2). The 82
A genotypes were classified into A2 (24.0%), A3 (40.6%),
A2/3 (14.6%) and A3/4 (6.3%). The 10 B genotypes were
considered to be B2 (2.1%), B3 (2.1%), B2/3 (5.2%) and B3/
4 (1.0%). The 4 C genotypes were grouped into C2 (3.1%)
and C2/3 (1.0%) genotypes (Table 3).

C. albicans has been classified into 4 RPS types based
on the major band number with the highest intensity. The
molecular size marker (1 kb) was in the first and last lines
marked M, and the corresponding sizes in base pairs were
given on the left and right. Lanes (1-3) were of RPS type
2 (698 bp), lanes (5-6) were of RPS type 3 (870 bp), lanes
(4, 7-9) were of RPS type 2/3 (698 and 870 bp) and lanes
10 and 11 were of RPS 3/4 (870 and 1042 bp).

Antifungals Susceptibility

Azoles Susceptibility

Resistance to azole is present with all three genotypes
(Table 4). It is more common with genotype A strains
(all azoles, excepted econazole), than with strains of the
other two genotypes B and C. The highest resistance of
genotype A strains were found with fluconazole, itraco-
nazole and ketoconazole: 74.4%; 68.4% and 25.6%

Figure 2 Variations in Candida albicans RPS types based on PCR amplification profiles using RPS primers.
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Table 3 Analysis of Candida albicans RPS Types by RPS Primers

Genotype A RPS Types Genotype B Type Genotype C RPS Type Total

A2 A3 A2/3 A3/4 B2 B3 B2/3 B3/4 C2 c2/3 RPS types
23 39 14 6 2 2 5 | 3 | 96

24.0% 40.6% 14.6% 6.3% 2.1% 2.1% 5.2% 1.0% 3.2% 1.0% 100%

Notes: Genotyping of RPS-based isolates was determined based on the repeated numbers of the ALT sequence in the main product that had the highest intensity. C. albicans

genotypes A, B and C were classified into 10 RPS types of genotypes.

respectively. The differences are not statistically signifi-
cant (p>0.05) (Table 4).

A3 (36.6%) and A2 (18.3%) RPS types were the most
resistant to fluconazole. Itraconazole is the second azole most
affected by the resistance of our strains. We noted that A3 at
30.5% and A2 at 20.8% were also the most resistant to
itraconazole. Ketoconazole is the third azole that has experi-
enced more resistance to our strains, especially with the RPS
type A3 (12.2%) and A2 (7.3%). The resistance of our strains
with miconazole and clotrimazole was rarely observed. Only
the RPS type A3 is involved in the resistance to these two
antifungal drugs at respectively 1.2% and 2.4%. We did not
observe genotype A resistance to econazole (Table 4).

Regarding genotype B, we noted the following obser-
vations: B3 (20.0%), B 2/3 (30.0%) were the only resistant
RPS types to fluconazole. RPS type B2/3 is also largely
involved in itraconazole resistance with 40.0% of all
B genotypes. Genotype B resistance to ketoconazole was
rarely observed. It was absent with miconazole, econazole
and clotrimazole (Table 4).

Two RPS types of genotype C, especially C2 (50.0%)
were resistant to fluconazole. All C2 (75.0%) were resis-
tant to itraconazole and the only RPS type C2/3 was
resistant to ketoconazole (Table 4).

Polyenes Susceptibility
Only one RPS type of genotype A, especially A3 (1.2%)
was resistant to nystatin. Regarding amphotericin B, the
highest resistance rate was observed with the RPS types
A3 (11.0%) and A2/3 (8.5%) (Table 4).

We did not observe nystatin-resistant strains with the
B genotype. The B2 (10.0%), B3 (10.0%) and B2/3 (10.0%)
RPS types were resistant to amphotericin B (Table 4). No
strain of genotype C was resistant to polyene (Table 4).

Discussion
PCR targeting 25S rDNA confirmed that genotype
A (85.4%) accounted for the majority of isolates, followed

by genotype B (10.4%) and C (4.2%). Genotypes D and
E were not found in our results. In Japan authors'* analyzed
301 isolates of C. albicans and classified them into 4 geno-
types; A (132 isolates), B (66 isolates), C (56 isolates) and
D (5 isolates). Other authors reported that genotype A had
more frequency in invasive and non-invasive isolates of
C. albicans.>’ In opposition to our results, previous studies
have found that genotypes A and C were more common in
non-invasive and invasive isolates, respectively.** Such
genotyping based on 25S rDNA was largely adapted for
C albicans and the genotype A of C. albicans constituted
the majority of isolates in all previous reports.'®'*'® In
a study,® the ratio of C. albicans genotype B or C to geno-
type A varied in each group of clinical samples. These
findings may be affected by the types of clinical specimens
colonized by C. albicans, the geographic location and the
different patient populations over time.

Each genotype A, B and C has been grouped into at least
two RPS types. The majority of genotype A, B and C RPS
types were A3 (40.6%), B2/3 (5.2%) and C2 (3.2%), respec-
tively. In general, A3 constitutes the majority of clinical
isolates. These results are similar to those found in another
study, in which C. albicans was isolated from various sites,
vaginal secretions, sputum and blood and subjected to RPS-
based genotyping.® Azole resistance was found to be more
frequent with genotype A. The highest resistance rates with
genotype A were obtained with fluconazole (74.4%) fol-
lowed by itraconazole (68.4%) (Table 2). RPS types A3,
B2/3 and C2 are the RPS types of each genotype, the most
involved in the resistance [Table 3]. According to the lit-
erature, of all commonly used antifungal families, the resis-
tance of C. albicans to azoles, especially fluconazole, is the
most common.'> Our results are in agreement with the
conclusions of a study conducted in Nigeria where geno-
type A with its RPS type A3 showed high resistance to
fluconazole.” The RPS types, most implicated in azole
resistance including A3, would be more susceptible to
mutations conferring them this resistance.'> Thus, accord-

ing previous data, the RPS types most involved in azole
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Table 4 Azoles and Polyenes Susceptibility Profiles of Candida albicans Genotypes and RPS Types
Genotypes FLU ITRA MIC ECO
S SDD R S SDD R S SDD R S SDD
n (%) n(%) n(%) n(%) n (%) n (%) n (%) n (%) n %) | n%) n(%)
A A2 5(6.1) 33.7) 15183) | 4(4.9) 2(2.4) 17208) | 809.7) 15(183) | 00.0) | 18220) | 56.1)
(=82 | s 6(7.3) 33.7) 30366) | 6(7.3) 8(9.7) 25(305) | 16(195) | 22(26,8) | 1(1.2) | 25(305) | 14(17.1)
A3 | 0(0.0) 2(2.4) 12(14,6) | 1(1.2) 33.7) 10(122) | 5(.1) 9(11,0) 000.0) | 12(146) | 2(24)
A4 | 102 10.2) 4(4,9) 2(24) 0(0.0) 4(4.9) 4(4.9) 101,2) 102) | 449 2(2.4)
Total | 12 (14.6) | 9 (11.0) | 61(74.9) | 13 (15.8) | 13 (15.8) | 56 (68.4) | 33 (40.2) | 47 (57.3) | 2 (2.5) | 59 (72.0) | 23 (28.0)
B B2 1(10.0) 1(10.0) | 0(0.0) 1(10.0) 0(0.0) 1(10.0) 0(0.0) 2(20,0) 0(0.0) | 1(10.0) 1(10.0)
=19 | 55 0(0.0) 0(0.0) 2(20.0) 1(10.0) 0(0.0) 1(10.0) 1(10.0) 1(10,0) 000.0) | 2(20.0) 0(0.0)
B23 | 1(10.0) 1(100) | 330.0) 0(0.0) 1(10.0) 4(40.0) 1(10.0) 4(40,0) 0(0.0) | 4(40.0) 1(10.0)
B34 | 0(0.0) 110.0) | 0(0.0) 0(0.0) 0(0.0) 1(10.0) 1(10.0) 0(0,0) 00.0) | 0(0.0) 1(10.0)
Total | 2(20.0) | 3 (30.0) [ 5(50.0) | 2(20.0) | 1 (10.0) | 7(70.0) | 330.0) | 7(70.0) | 0(0.0) | 7(70.0) | 3 (30.0)
c 2 0(0.0) 125.0) | 2(s0.0) | 0(0.0) 0 (0.0) 3(75.0) 1(25.0) 2(50,0) 0(0.0) | 2(50.0) 1(25.0)
O | cn 0(0.0) 125.0) | 0(0.0) 0 (0.0) 0 (0.0) 1(25.0) 00 (0.0) 1(25,0) 0(00) | 210250 | 0(.0)
Total | 0 (0.0) 2 (50.0) | 2 (50.0) | 0 (0.0) 0 (0.0) 4(100) | 1(25.0) | 3@5.0) | 0(0.0) | 33(75.0) | 1 (25.0)

Notes: Azole resistance is present with all three genotypes. It is more common with genotype A, including A3, A2 and A2/3 RPS types. Resistance to amphotericin B was
observed with strains of genotypes A (29.3%) and B (30%) with respectively their RPS types A3, A2/3 and B2, B3, B2/3. Nystatin resistance is absent with genotypes B and C.
It was rare with genotype A (single strain, A3: 1.2%). Percentages of resistant RPS types are calculated taking into account the total number of each genotype, and according to
antifungal drug tested. For example, strain A3 36.6% of genotype A was resistant to fluconazole was calculated as follows: 30/82 x100 = 36.6%. 30 = number of Fluconazole
RPS type A3 resistant, 82 = total number of genotype A strains. The bold values indicate the total numbers of sensisitive (s), dose-dependant sensitive (SDD) and resistant

strains for each of the A,B and C genotypes based on antifungal drugs.

resistance would have more mutation on ERG genes includ-
ing the ERG11 gene."”

The presence of transposable group I intron in 25S rDNA
decreases the level of resistance to fluconazole and itracona-
zole and largely to azoles. However, in another context where
only vaginal isolates are the only ones involved in resistance,
the presence of group I introns transposable at this level has
been found to be associated with an increased level of resis-
tance to fluconazole and itraconazole.'’

In addition it has also been recognized that chromo-
somes of C. albicans contain characteristic repetitive
sequences (RPS) defined as ALT which represents the
nucleotide sequences of the internal repeats of the
RPS.'"" The number of ALT repeats in the RPS varies
in each chromosome, thus leading to a variation in the
molecular sizes of the RPS. These molecular character-
istics are exploited for the typing of C. albicans.’

Resistance to nystatin was rare. We observed only
one genotype A isolate (1.2%) including the resistant

A3. This phenomenon of resistance to nystatin was
absent with genotypes B and C (Table 3). A similar
observation was also noted in a previous study.® For
the second polyene, amphotericin B, we found relatively
high levels of resistance (30% and 29.3%). The presence
or absence of group 1 intron in 25S rDNA from a less
intron (genotype A with A3) and an intron (genotype B,
with equal B2, B3 and B2/3) are involved (Table 2). It
has also observed an absence of association between the
presence of the group 1 intron in C. albicans 25S rDNA
and its susceptibility to amphotericin B." The resistance
of C. albicans to this polyene has been increasingly
reported in recent years from several clinical isolates.'’
However lower resistance rates to amphotericin B have
been reported in other studies. For example, in a study
involving children with neutropenia® and another’ with
samples from patients with genital tract infection
reported resistance however to amphotericin B in
lower rates of 4% and 0.5%, respectively.
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CLO KET NYS AMB
R S SDD R S SDD R S SDD R S SDD R
n(%) | n%) n®%) | n@) | ne) n (%) n (%) n(%) n (%) n (%) n (%) n (%) n (%)
0(0.0) | 23(28.0) 0(0.0) | 0(0.0) | 7(85) 10(122) | 6(@.3) 21(25.6) 2(2.4) 0(0.0) 1417.1) | 337 6(7.3)
0(0.0) | 37¢45.1) 000.0) | 224) | 15(183) 14(17.1) 10(122) | 0(0.0) 38(46.4) 1(1.2) 26(31.7) | 4(4.9) 9(11.0)
000.0) | 14017.1) 0(0.0) | 0(0.0) | 5(6.1) 5(6.1) 4(4.9) 0(0.0) 1417.1) | 0(0.0) 5(6.1) 2(2.4) 7(8.5)
0(0.0) | 6(73) 000.0) | 000.0) | 44.9) 1(1.2) 1(1.2) 0(0.0) 6(7.3) 0(0.0) 3(3.6) 1(12) 2(2.5)
0 (0.0) | 80 (97.5) | 0(0.0) | 2(2,4) | 31 (37.8) | 30 (36.6) | 21 (25.6) | 21(25.6) | 60(73.2) | 1(1.2) | 48(58.5) | 10(12.2) | 24(29.3)
0(0.0) | 2(20.0) 0(0.0) | 0(0.0) | 0(0.0) 1(10.0) 1(10.0) 2(20.0) 0(0.0) 0(0.0) 1(10.0) 0(0.0) 1(10.0)
0(0.0) | 2(200) 0(0.0) | 0(0.0) | 1(10.0) 00(0.0) 1(10.0) 2(20.0) 0(0.0) 0(0.0) 0(0.0) 1(10.0) 1(10.0)
0(0.0) | 5(50.0) 0(0.0) | 0(0.0) 1(10.0) 4(40.0) 0(0.0) 5(50.0) 0(0.0) 0(0.0) 4(40.0) 0(0.0) 1(10.0)
0(0.0) | 1010.0) 0(0.0) | 0(0.0) | 0(0.0) 1(10.0) 0(0.0) 1(10.0) 0(0.0) 0(0.0) 1(10.0) 0(0.0) 0(0.0)
0(0.0) | 10 (100) | 0(0.0) | 0(0.0) | 2 (20.0) | 6(60.0) | 2(20.0) | 10(100.0) | 0(0.0) 0(0.0) | 6(60.0) 1(10.0) 3(30.0)
0(0.0) | 3(75.0) 0(0.0) | 0(0.0) | 1(25.0) 2(50.0) 0 (0.0) 3(75.0) 0 (0.0) 0(0.0) | 3(75.0) 0 (0.0) 0 (0.0)
0(0.0) | 1(25.0) 0(0.0) | 0(0.0) | 00(0.0) 0 (0.0) 1(25.0) 1(25.0) 0 (0.0) 0(0.0) | 1(25.0) 0 (0.0) 0 (0.0)
0 (0.0) | 4 (100) 0(0.0) | 0(0.0) | 1(25.0) | 2(50.0) [ 1(25.00 | 4(100) 0(0,0) 0 (0.0) | 4(100) 0 (0.0) 0 (0.0)
Conclusion Disclosure

Genotyping of C albicans from 25S rDNA in our study
showed the presence of three A, B and C genotypes. These
three genotypes were classified into 10 RPS types follow-
ing genotyping by the ALT repeats in the RPS sequences.
This study will be continued to determine the molecular
mechanisms involved in these antifungal resistances, for
further research of new molecules with different action

targets.
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