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Polymerase Chain Reaction Based
Subtyping of Blastocystis spp. Isolates from
Symptomatic Patients in Turkey

Tirkiye’deki Semptomatik Hastalardan Elde
Edilen Blastocystis spp. 1zolatlarinin Polimeraz
Zincir Reaksiyonu ile Alt Tiplendirilmesi

ABSTRACT Objective: Blastocystis spp. is a common parasite found in human intestinal tract;
however its pathogenic role and factors involved is still under investigation. There are 13 differ-
ent subtypes of Blastocystis spp. based on genotype analysis. In this study, subtypes of Blastocystis
spp. were analyzed in 29 symptomatic patients who were positive for Blastocystis spp. in Erciyes
University Hospital. Material and Methods: Stool samples from patients were confirmed to be
positive for Blastocystis spp. by light microscopy. Genomic DNA was isolated from stool samples
of the patients, and Blastocystis spp. isolates were classified into subtypes using polymerase chain
reaction using 7 subtype-specific primers. Subtypes, symptoms and the presence of additional
parasites were comparatively analyzed for each patient. Results: Among symptomatic patients,
subtypes 3, 1, 2 and 4 were found in 55.2, 37.9, 13.8 and 6.8% of the patients, respectively. There
were mixed infections of different subtypes such as 1 and 2 in one patient, 1 and 3 in another pa-
tient, and 3 and 4 in two patients. Most commonly encountered symptoms were abdominal pain
and diarrhea followed by dermatitis. Additional parasites such as one of the flagellate or amoeba
species were observed in 45.5% (5 out of 11 patients), 25% (1 out of 4 patients), 25% (4 out of 16
patients) and 50% (1 out of 2 patients) of patients having subtypes 1, 2, 3 and 4, respectively.
Conclusion: Our results demonstrate the relative abundance of each Blastocystis spp. subtype in
symptomatic patients in Kayseri and surrounding cities. Observed subtypes are aligned as 3, 1, 2
and 4 according to frequency of occurrence.
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OZET Amag: Blastocystis spp. insan bagirsak sisteminde bulunan yaygin bir parazittir, bununla bir-
likte hastaliktaki rolii ve buna yol agan etmenler aragtirilmaktadir. Blastocystis spp. genotip ana-
lizleri sonucunda 13 alt tipe ayrilmistir. Bu ¢aligmada, Erciyes Universitesi Hastanesi'nde bulunan
ve Blastocystis spp. tasidig1 belirlenen 29 semptomatik hastanin Blastocystis spp. izolatlarinin alt tip-
leri belirlenmistir. Gereg ve Yontemler: Hastalardan alinan digk: 6rnekleri 151k mikroskobuyla in-
celenerek Blastocystis spp. varlig: tespit edilmistir. Digk: 6rneklerinden DNA izolasyonu yapilmig
ve polimeraz zincir rekasiyonu yontemiyle 7 farkl alt tip spesifik primer kullanilarak herbir
diskidaki Blastocystis spp. parazitleri tiplendirilmistir. Herbir hasta i¢in alt tip, semptom ve tespit
edilen diger parazitler analiz edilmistir. Bulgular: Semptomu olan hasta grubunda Blastocystis spp.
alt tip 3, 1, 2 ve 4 sirastyla hastalarin %55,2, %37,9, %13,8 ve %6,8’inde tespit edilmistir. Ayrica bir
hastada 1. ve 2., bir hastada 1. ve 3., ve iki hastada ise 3. ve 4. alt tipler ayn1 anda tespit edilmistir.
Hastalarda en yaygin olarak gozlenen semptomlar sirasiyla karin agrisi, ishal ve dermatittir. Ayr-
1ca, 1., 2., 3. ve 4. alt tiplerin pozitif bulundugu hastalarin sirasiyla %45Ayrica, 1., 2., 3. ve 4. alt tip-
lerin pozitif bulundugu hastalarin sirasiyla %45Ayrica, 1., 2., 3. ve 4. alt tiplerin pozitif bulundugu
hastalarin sirasiyla %45. Sonug: Bu ¢alisma, Kayseri ve ¢evresindeki semptomatik hastalarda Blas-
tocystis spp. alt tiplerinin bulunma sikligin1 gostermektedir. G6zlemlenen alt tipler siklik sirasina
gore 3, 1, 2 ve 4tiir.

Anahtar Kelimeler: Blastokist; polimeraz zincir reaksiyonu; genotip; belirti ve bulgular; Tirkiye
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lastocystis spp. is a common parasite found
Bin human intestinal tract."2It’s one of the

most common eukaryotic single-cell organ-
ism found in human stool samples.® Developed
countries have a lower prevalence compared to de-
veloping countries. There are different subtypes of
Blastocystis spp. based on genotyping data. Subtype
3 seems to be the most dominant subtype found in
humans.!? Although its pathogenicity is still con-
troversial, infection with Blastocystis spp. is asso-
ciated with intestinal disorders.*” These disorders
include diarrhea, abdominal pain and flatulence.®
' On the other hand, there are many asymptomatic
cases with Blastocystis spp. and several reports sug-
gest that Blastocystis spp. is not associated with
pathogenicity.'* 3

There are different subtypes of Blastocystis
spp. based on genotyping data. Small-subunit (SSU)
rRNA gene has been used to classify Blastocystis
spp. into clades. In general, Blastocystis spp. can be
grouped as seven distinct genotypes.!*'® However
recently, 13 subtypes of Blastocystis spp. of which
subtypes 1-9 have been detected in human samples,
were identified based on SSU rDNA genomic se-
quence.'”!® Specific diagnostic primers can be used
to discriminate Blastocystis spp. subtypes using a
polmerase chain reaction (PCR)-based approach.
Seven diagnostic primer pairs were designed to
classify Blastocystis spp. isolates into seven sub-
types.!??? Subtype 3 is the most dominant subtype
found in humans and Subtypes 1, 2 and 4 are sub-
sequent common subtypes.?

It has been proposed that some subtypes of
Blastocystis spp. may have a greater pathogenic po-
tential than others. In a study with asymptomatic
individuals and symptomatic patients, Blastocystis
spp. subtypes 1, 2 and 4 seemed to be associated
with gastrointestinal symptoms.?

In contrast, a molecular epidemiology study of
Blastocystis spp. isolates from 87 individuals (69
symptomatic and 18 asymptomatic) in Turkey has
stateed that subtype 3 is by far the most common
subtype with 75.9% prevalence, however, the au-
thors did not find any association of symptoms
with any subtype.?*
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In this study, we aimed to determine different
subtypes of Blastocystis spp. from symptomatic pa-
tients that have been confirmed to have Blastocys-
tis spp. on light microscopy.

I MATERIAL AND METHODS

COLLECTION OF SAMPLES

This study was approved by Clinical Research
Ethics Committee of Erciyes University, and in-
formed consent forms were signed by patients. Stool
samples were collected from routine laboratory
samples of symptomatic patients in between March
and June 2012, following the guidelines of Ethics
Committee of the respective institute. Presence of
Blastocystis spp. was confirmed by light microscopy
in 29 patients in Department of Parasitology, Er-
ciyes University, Kayseri, Turkey. Age, gender and
symptom data of the patients were recorded. The
stool samples were kept at -20 °C until processing.

DNA ISOLATION

DNA isolation was done by using QIAamp stool kit
(QIAGEN, Baltimore, USA) from the stool samples
according to manufacturer’s procedure. Isolated
DNA was kept at -20 °C.

PCR-BASED SUBTYPING

In order to determine the subtype of Blastocystis
spp. in each specimen, genomic DNA isolated from
each sample was used in PCR with seven different
subtype specific primers, as described by
Yoshikawa et al. (Table 1).2 We used classification
nomenclature based on phylogenetic classification
by small-subunit ribosomal DNA analysis, pro-
posed by Stensvold et al.'” PCR reactions (total vol-
ume of 25 ul) included 5 pl of master mix
(FirePol-Solis Biodyne, Tartu, Estonia), 2 pl ge-
nomic DNA and 1 pl of each primer. PCR condi-
tions were as following: Hot start at 94°C for 5 min,
35 cycles of denaturing at 94 °C for 30 s, annealing
at 52 °C for 30 s and extension at 72 °C for 1 min,
and at the end, elongation at 72 °C for 5 min.

I RESULT

Each specimen was classified into one or more sub-
types according to the results of PCR. Two repre-
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TABLE 1: Sequenced tag site primers used in this study (Yoshikawa et al. 2004).

Subtypes STS Primer sets Sequences of Forward (F) and reverse (R) primers (5'-3') Product size (bp)  GenBank accession no.

1 SB83 F: GAAGGACTCTCTGACGATGA 351 AF166086
R: GTCCAAATGAAAGGCAGC

2 SB340 F: TGTTCTTGTGTCTTCTCAGCTC 704 AY048752
R: TTCTTTCACACTCCCGTCAT

3 SB227 F: TAGGATTTGGTGTTTGGAGA 526 AF166088
R: TTAGAAGTGAAGGAGATGGAAG

4 SB337 F: GTCTTTCCCTGTCTATTCTTGCA 487 AY048750
R: AATTCGGTCTGCTTCTTCTG

5 SB336 F: GTGGGTAGAGGAAGGAAAACA 317 AY048751
R: AGAACAAGTCGATGAAGTGAGAT

6 SB332 F: GCATCCAGACTACTATCAACATT 338 AF166091
R: CCATTTTCAGACAACCACTTA

7 SB155 F: ATCAGCCTACAATCTCCTC 650 AF166087

R: ATCGCCACTTCTCCAAT

sentative samples were shown belonging to subtype
2 and 3 respectively. Genomic DNA from both sam-
ples was used to run PCR with seven subtype-spe-
cific primers simultaneously, and PCR products
specific for subtype 2 and 3 were obtained respec-
tively (Figure 1A and 1B). A total of 29 patients were
studied. Blastocystis spp. subtypes 1, 2, 3, and 4 were
found in 11 (37.9%), 4 (13.8%), 16 (55.2%) and 2 pa-
tients (6.8%), respectively. Percentages for each sub-
type included mixed infections; therefore total
percentage exceeds 100%. There were mixed infec-
tions of different subtypes such as 1 and 2 in one pa-
tient, 1 and 3 in another patient, and 3 and 4 in two
patients. A detailed description of each patient, the
symptoms and the corresponding Blastocystis spp.
subtypes are summarized in Table 2. Presence of ad-
ditional parasites along with Blastocystis spp. infec-
tion was monitored and occasionally other
symptomatic or asymptomatic parasites were de-
tected (Table 2). An additional parasite was found
in 45.5% of patients with Blastocystis spp. subtype 1
(5 out of 11), 25% of patients with subtype 2 (1 out
of 4), 50% of patients with subtype 4 (1 out of 2) and
25% of patients with subtype 3 (4 out of 16).

I DISCUSSION

Blastocystis spp. is frequently found in humans;
however its presence does not always cause disease
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FIGURE 1: Polymerase chain reaction (PCR) analysis of Blastocystis spp.
subtypes in two symptomatic patients. Genomic DNA isolated from stools of
patients was amplified with seven distinct primer pairs designed for the iden-
tification of seven subtypes of Blastocystis spp. PCR products were visualized
in agarose gel electrophoresis along with the DNA marker. Numbers 1 to 7
represent each PCR reaction with a subtype specific primer pair. A. A PCR
product of 704 bp that corresponds to subtype 2 was amplified. B. A PCR
product of 526 bp that corresponds to subtype 3 was amplified.

symptoms?®. In Turkey, Blastocystis spp.-positive
patients without any other parasites have been re-
ported to have frequent intestinal symptoms and
abdominal pain.” It’s been proposed that Blastocys-
tis spp. can be transmitted to humans from their
pets and tap water.”® Dogruman-Al et al. reported
that subtype 3 was the most common one in both
symptomatic and asymptomatic patients; however
they have found a correlation between subtype 2

Turkiye Klinikleri ] Med Sci 2013;33(4)
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TABLE 2: Age, gender, subtypes of Blastocystis spp. isolates and observed symptoms in
symptomatic patients from Erciyes University Hospital.

Patient Age/Gender Subtypes
1 8/F 1

2 40M 1

3 64/F 1

4 70M 1

5 26/F 1

6 13M 1

7 43/F 1and3
8 54/M 1and2
9 55/F 1

10 5M 1

1 7/F 1

12 11/F 2

13 29/F 2

14 15/M 2

15 30M 3

16 46/F 3and 4
17 11/F 3

18 13/F 3

19 46/F 3
20 55/M 3and 4
21 68/M 3
22 55/M 3
23 52IM 3
24 13M 3
25 13/M 3
26 39M 3
27 42/M 3
28 16/F 3
29 73/F 3

Symptoms
Abdominal Pain
Dermatitis
Abdominal Pain
Diarrhea

Diarrhea
Abdominal Pain
Abdominal Pain
Abdominal Pain
Diarrhea

Dermatitis

Growth Retardation
Dermatitis
Abdominal Pain
Growth Retardation
Diarrhea

Diarrhea, Abdominal Pain
Constipation
Growth Retardation
Diarrhea

Diarrhea, Abdominal Pain
Abdominal Pain
Abdominal Pain
Diarrhea

Diarrhea
Abdominal Pain
Dermatitis
Abdominal Pain
Abdominal Pain
Diarrhea

Additional Parasite

Retortamonas intestinalis
Entamoeba hartmanni

Endolimax nana

Entamoeba coli

Entamoeba histolytica/dispar

Giardia intestinalis
Entamoeba coli

Endolimax nana

and asymptomatic groups, but they did not find a
correlation of any subtype with symptomatic pa-
tients.”” In another study from Turkey, subtype 3
has been found to be by far the most common in
both symptomatic and asymptomatic groups, but
any subtype was not found to be associated with
pathogenicity.?* In contrast, others reported that
subtype 1 was associated with symptomatic pa-

tients and pathogenicity.?®

In this study, subtypes of Blastocystis spp. in a
symptomatic patient group in Erciyes University
Hospital were analyzed. Blastocystis spp. subtype 3
was observed in 55.2% of patients, followed by
Blastocystis spp. subtype 1 observed in 37.9% of pa-
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tients, Blastocystis spp. subtype 2 observed in
13.8% of patients and Blastocystis spp. subtype 4
observed in 6.8% of patients. There were mixed in-
fections of different subtypes such as 1 and 2, 1 and
3, and 3 and 4. The most common symptoms were
abdominal pain and diarrhea followed by dermati-
tis. Presence of additional parasites was analyzed,
and parasites such as Giardia intestinalis or one of
the amoeba species were detected. Previously, si-
multaneous presence of lodomoeba butschlii and
Blastocystis spp. was reported.®® Interestingly, an
additional parasite was detected in 45.5%, 25%,
25% and 50% of patients with Blastocystis spp. sub-
type 1, subtype 2, subtype 3 and subtype 4, respec-
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tively. This is an interesting observation because
subtype 1 was reported to be associated with symp-
toms, and the observation of additional parasites
with subtype 1 more frequently may be related to
its reported pathogenicity.?? Subtype 1 was de-
tected only in symptomatic patients. In a study
from Turkey, all 20 of symptomatic patients were

found to have subtype 1.% Although subtype 3 is

the most common subtype in humans, it has been

detected in both symptomatic and asymptomatic

patients.
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