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Abstract

Yeast isolates were grown on CHR OMagar Candida medium to detect different types of the yeast species,
and then the unidentified isolates were diagnosed by using molecular analysis of ITS region. From a total
of 54 yeast isolates, 37 isolates appeared as different species of the genus Candida, the rest of species belong
to Hanseniaspora, Kazachstania, Kluyveromyces, Magnusiomyces, Pichia and Saccharomyces. 13yeasts
species in this study reported as new strains in Gen Bank, also species belong to C. pronicula, H. uvarum,
K. exigua, K. marxianus, M. capitatus, Magnusiomyces sp., P. kudriavzevii, P. manshurica and S. bayanus
x S. cerevisiae isolated for the first time in Iraq. We concluded that there are new emergent species of the
yeasts inhabit the oral cavity of cancer patients undergoing chemotherapy, and the results showed that the

molecular method provide a good approach for the identification.
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Introduction

Certain fungi, notably some of Candida species,
are inhabited the oral cavity as a commensals, but the
alteration of mouth environment with certain virulence
determinants lead to overgrowth of fungal species
causing oral infections. The incidence of oral candidiasis
has been reported to be ranging from 7-52% among
patients with different types of malignancies (1,2).

Cancer patients undergoing chemotherapy treatment
are prone to higher risk for fungal infections because
of the host immunosuppression as the action of these
drugs, the identification of the causative agent requires
rapid and accurate methods to identify the pathogen for
guiding appropriate therapy. Molecular identification
of fungal pathogens often involves polymerase chain
reaction (PCR) for ITSI1-5.8S-ITS2 rDNA gene (3).
The non-coding complex ITS region is evolved more
rapidly and variable among different species within
a genus, therefore it is appropriate for taxonomy and
identification than the coding and conserved 5.8S
rDNA gene. ITS region has typically been most useful
for molecular systematics at the species and strains
level. (4,5).

The present study was conducted to detection and
discrimination of the yeasts at the strains level, isolated
from oral cavity of cancer patients, by using molecular
genetic analysis of ITS region.

Materials and Method

500 samples were obtained from the lining of the
oral cavity of patients (195 males and 305 females)
with different types of cancer, were submitted to
chemotherapy at Al-Sader Teaching Hospital-Basrah,
Iraq, in the period between December 2014 to February
2015.

The yeast isolates were identified by CHRO Magar
Candida medium to distinguish between the different
species by type and color of the colonies (6).

From the total isolates which identified by
conventional methods, there were 54 isolates their
identification still uncertain at the species level, so we
used the molecular methods for the purpose of accurate
identification .

According to (7), the DNA extraction and PCR
amplification has been accomplished, to amplify the
internal transcribed spacer regions (ITS) of ribosomal
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products size of approximately 400-850 bp.
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DNA with a 19 base forward primer, ITS1 (5’-TCC
GTA GGT GAA CCT GCG G-3”) and a 20 base reverse
primer, ITS4 (5’-TCC TCC GCT TAT TGA TAT GC-
3’). The result of PCR technique yielded distinctive

The purification and protocol of PCR products for
54 samples were carried at MACROGEN Company
http://dna.macrogen.com. All the alignments were
observed by Clustal Omega www.clustal.org./omega/
and identified using Blast program.

Results

The amplified ITS regions were appeared in all 54 yeast isolates accurately. The identification of gene sequences
showed 15 yeast species belong to 7 genera (Table 1).

Table 1: Genus and species of the yeasts identified by ITS1- 5.8S-ITS2 rDNA gene sequencing

No. Genus Species INumber of Isolates
Albicans 10
Dubliniensis 11
Glabrata 7
IParapsilosis 6
1 Candida
IPrunicola 1
Tropicalis 2
2 Hanseniaspora [Uvarum 1
3 Kazachstania Exigua 1
4 Kluyveromyces Marxianus 2
. Magnusiomyces SP- !
Capitatus 2
Kudriavzevii 4
6 Pichia
Manshurica 1
bayanus X S. cerevisiae 1
7 Saccharomyces
Cerevisiae 4

Out of 54 different isolates identified by PCR sequencing there were 13 isolates reported and published as new

strains in Gen Bank (NCBI) (Table 2).

Table 2: Comparison between conventional and molecular identification for the yeast isolates

Species

No. [No.ofisolate |[Conventional Molecular fimilarity Name of new strain
identification identification Z

1 2 Candida dubliniensis Candida albicans 100 -

2 12 Candida glabrata Candida albicans 100 -

3 16 Candida albicans Candida albicans 100 -

4 27 Candida albicans Candida albicans 99 IQNasir23 *

S 31 Candida parapsilosis Candida albicans 100 -

6 39 Candida glabrata Candida albicans 99 IQMunaff29  *

7 47 Candida tropicalis Candida albicans 100 -
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48 Candida krusei Candida albicans 100 -
9 51 Candida albicans Candida albicans 99 IQTech.Ins,32  *
10 53 Candida tropicalis Candida albicans 100 -
11 8 Candida dubliniensis Candida dubliniensis 100 -
12 10 Candida tropicalis Candida dubliniensis 100 -
13 13 Candida tropicalis Candida dubliniensis 100 -
14 P21 Candida glabrata Candida dubliniensis 100 -
15 P2 Candida dubliniensis Candida dubliniensis 100 -
16 23 Candida dubliniensis Candida dubliniensis 100 -
17 24 Candida dubliniensis Candida dubliniensis 100 -
18 29 Candida tropicalis Candida dubliniensis 100 -
19 [34 Candida tropicalis Candida dubliniensis 100 -
20 |46 Candida dubliniensis Candida dubliniensis 100 -
21 52 Candida albicans Candida dubliniensis 100 -
22 1 Candida glabrata Candida glabrata 100 -
23 26 Candida krusei Candida glabrata 100 -
24 15 Candida glabrata Candida glabrata 100 -
25 33 Candida parapsilosis Candida glabrata 100 -
26 36 Candida parapsilosis Candida glabrata 99 IQMuhanad26 *
27 37 Candida glabrata Candida glabrata 99 IQAbdulla27  *
28 P38 Candida tropicalis Candida glabrata 99 [QBasrah28  *
29 Candida krusei Candida parapsilosis 100 -
30 Candida krusei Candida parapsilosis 100 -
31 Candida parapsilosis Candida parapsilosis 100 -
32 Candida glabrata Candida parapsilosis 100 -
33 19 Candida krusei Candida parapsilosis 100 -
34 44 Candida parapsilosis Candida parapsilosis 99 [QMustafa3l  *
35 30 Candida glabrata Candida prunicola 98 IQLamyaa24  *
36 11 Candida tropicalis Candida tropicalis 100 -
37 41 Candida glabrata Candida tropicalis 99 [QMunaff30 *
38 35 Candida glabrata Hanseniaspora uvarum 100 -
39 S Candida parapsilosis Kazachstania exigua 99 IQBashar21 *
40 18 Candida parapsilosis Kluyveromyces marxianus 100 -
41 50 Candida parapsilosis Kluyveromyces marxianus 100 -
42 17 Candida krusei Magnusiomyces capitatus 100 -
43 28 Candida albicans Magnusiomyces capitatus 100 -
44 45 Candida glabrata Magnusiomyces sp. 100 -
45 14 Candida krusei Pichia kudriavzevii 100 -
46 20 Candida krusei Pichia kudriavzevii 100 -
47 43 Candida glabrata Pichia kudriavzevii 100 -
48 49 Candida krusei Pichia kudriavzevii 100 -
49 42 Candida krusei Pichia manshurica 100 -
50 [7 Candida glabrata Saccharomyces cerevisiae 92 [Untreated
51 25 Candida albicans Saccharomyces cerevisiae 99 IQMustafa22  *
52 32 Candida glabrata Saccharomyces cerevisiae 99 [QAlsaadoon25 *
53 40 Candida krusei Saccharomyces cerevisiae 93 [Untreated
54 |54 Candida glabrata Saccharomyces ‘bayanus 99 [QBashar33  *
X S. cerevisiae
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* New strains

Discussion

The accurate and timely species identification
is important for clinical management of patients
because the yeast species have different antifungal
susceptibilities, that is why the choice of the ITS1-5.8S-
ITS2 rDNA gene sequencing for discrimination of the
species is important (8,9,10).

The universal primers ITS1 and ITS4 were used
for amplifying ITS1 and ITS2 regions in yeast species,
these primers showed high efficiency appeared in the
identification of 13 new yeast strains, some of them have
been isolated and reported for the first time from the oral
cavity of cancer patients such as C. prunicola, K. exigua,
K. marxianus and P. manshurica that could be due to the
changes of the mouth environment and/or influence of
chemotherapy drugs which acts as immunosuppressive
then alteration the lining of oral cavity that upset the
healthy balance of the oral microorganisms allowing to
fungal infection (11,12).

Also, to our knowledge, different uncommon yeasts
were isolated as new record species from oral cavity
for the first time in Iraq: C. pronicula, H. uvarum, K.
exigua, K. marxianus , M. capitatus, Magnusiomyces
sp., P. kudriavzevii, P. manshurica and S. bayanus x S.
cerevisiae, this appearance could be due to suppression
of the host immune system as a result of the cancer
disease, use of chemotherapy drugs which suppressed
oral/mucosal immunity, salivary gland dysfunction and
alteration in oral flora leading to change the quantity
and quality of saliva that encourage infection by
opportunistic fungi as well as lack of physical activity
and a high carbohydrate diet (2,13,14).

This identification were agreed with previous
studies of (1,9,15,16), which isolated different species
of Candida based on ITS region sequencing. The present
study showed similar results to those observed from
(17), who reported six of Candida species from cancer
patients.

H. uvarum is considered as opportunistic yeast and
its occurrence in clinical isolates is unusual, but in this
study, the appearance of this species in the oral cavity is
considered the first recording as a result of malignancies
and chemotherapy impact . It was first isolated in Spain
by (18) from the oral cavity of a 70 year old women with
lesions produced by the dentures, and they suggested

that the source of infection was associated to handling
and consumption of raw fish (19).

Although K. marxianus is less frequently in clinical
samples but its prevalence has increased over the past
decade. The anamorph form of this species (C. kefyr) is
an emerging pathogen with hematological malignancies
(11), while in current study the result was not consistent
with that previous study because two strains of K.
marxianus were isolated from the oral cavity of females
with breast cancer.

C. prunicola, P. manshurica and S. cerevisiae
were isolated from clinical samples by (20), but to our
knowledge, the present study considered the first work
to isolate them from the oral cavity of cancer patients
and identification them through molecular methods.

The study of (21) described a case with M.
capitatus infection in non-neutropenic patient. M.
capitatus is an opportunistic pathogen often observed in
immunocompromised patients. The effect of cytotoxic
chemotherapy, which considered immunosuppression
agents, leads to development of infections in cancer
patients.

In spite of the teleomorph species K. exigua is
unlikely to be human pathogen because it did not grow
at 37 C but in this study it was isolated for the first time
from oral cavity. The fungal sexually reproduction in
human body have a higher enzymatic activity and thus
greater the virulence of the host tissues, that explains
the increased appearance of teleomorph conditions in
clinical samples (22).

P. kudriavzevii, which a teleomorph state of C.
krusei, is abundant in the environment and mainly
associated with food spoilage. Many studies have shown
that P. kudriavzevii is the 5th most common cause of
candidemia in immunocompromised patients (23). To
our knowledge, this study consider the first work that
isolated the teleomorph condition of C. krusei from oral
cavity of cancer patients.

Conclusions

Many yeasts species showed a high similar
phenotypic features, so molecular methods by using
amplification of ITS1-5.8S-ITS2 rDNA gene provide
a good alternative approach for the identification of
pathogenic yeasts.
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