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ABSTRACT

Background and objective: In Middle Eastern countries, cutaneous leishmaniasis is
still a community health concern. This study aimed to identify the Leishmania species
in the local area by an accrued method using Polymerase Chain Reaction (PCR) of
the mini-exon gene.

Material and methods: Fourteen Gimsa-stained slides were collected for
leishmaniasis from the private laboratory. These slides were prepared for patients
with clinical manifestations of leishmaniasis. Genomic DNA was extracted using a
modified Motazedian protocol. PCR technique was used to amplify all samples using
specific primers for the mini-exon gene.

Results: All fourteen samples were positive for leishmaniasis by PCR amplification.
Sanger sequencing has been achieved for the positive samples to identify the species.
Seven samples out of 14 were identified as L. infantum, while the remaining seven
samples were identified as L. major. The miniexon gene DNA data for Leishmania
species (L. major and L. infantum) were submitted to the National Center for
Biotechnology Information (NCBI). The sequences are given in GenBank accession
numbers OP611207 (L. major) and OP611208 (L. infantum).

Conclusions: Molecular techniques such as PCR and sequencing enhance the
accurate diagnosis and management of leishmaniasis.
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INTRODUCTION

Leishmaniasis is a worldwide disease that occurs in Chain Reaction (PCR) method gives 100%
eighty-nine  countries. Its  World  Health specificity and 92-98% sensitivity. In addition,
Organization (WHO) spotlighted tropical disease, Leishmania spp. could be detected within 24 hours,
with more than six hundred people at risk 2. Its  and the species and subspecies could identified ¢-19),
rate is increasing globally. The reason for increased An entrenched PCR method targeting the mini-exon
travel and population migration of infected people gene is helpful for directly diagnosing different
into nonendemic regions . Leishmaniasis is Leishmania species. The mini-exon gene of Kineto
endemic,  particularly in the Mediterranean, plastid protists exists in 100-200 tandemly repeated
Aegean, and Southeast Anatolian regions (). copies per nuclear genome (% 2. Each repeat
The culture method for diagnosing leishmaniasis is consists of three major parts: i) a transcribed 39 bp
considered a standard method but has low  long mini-exon; ii) a moderately conserved intron;
sensitivity. The microscopic method requires skilled and iii) a non-transcribed highly variable spacer (%),
staff and has no ability to diagnose species. Its variant in size allows it to differentiate between
Molecular techniques are preferred because of their the major Old and New World Leishmania
high specificity and sensitivity. The Polymerase  complexes (416),
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In South America, the Mediterranean Basin, and
West and Central Asia, leishmania infantum is the
causative agent of visceral leishmaniasis. It can also
cause cutaneous leishmaniasis, particularly in
Middle Eastern countries (/19
This study aimed to use PCR of the mini-exon gene
to identify the Leishmania species in the local area.
MATERIALS AND METHODS

Sample collection

Fourteen 1% Giemsa-stained slides were collected.
The slides prepared for patients show clinical
manifestations of cutaneous leishmaniasis. The
Patients were referred to a private diagnostic
laboratory for further evaluation. The study was
conducted between March 2014 and May 2015.
DNA extraction from the samples

DNA was performed from Giemsa-stained slides
according to the procedure described by %, with
some modifications; includes
neglecting the boiling step, using Qiagen buffers
and QlAamp spin column. The smears were scraped
off the glass slides. The scraped material was
transferred to clean Eppendorf tubes and processed

the modification

according to Motazedian’s protocol. The protocol
was modified by neglecting the boiling step and
it with the QlAamp procedure
(QIAGEN, Germany), initially developed to isolate

combining

DNA from tissue specimens. Briefly, the scraped
material was resuspended in 180 ul of ATL buffer
containing 30 ul of proteinase K and incubated at
55°C for one hour. Next, 200 ul of ice-cold ethanol
was added. The DNA was prepared using QlAamp
spin columns and then well preserved at -80°C until
the day of investigation. The concentration and
purity of each extracted DNA sample were
measured using a Nanodrop spectrophotometer 9,
The mean value of the DNA concentration was one
(1) at Azeo, and the Azso/Azgo ratio was 1.85.
Primer design

DNA sequences of the spliced leader RNA (SL
RNA) mini-exon gene of L. major OU755536.1 and
L. infantum LR812935.1 were obtained from NCBI.

12

The two sequences were used as a control to design
the primers. The location of the SL mini-exon
sequence was detected, and the primers were
designed for the sequence. Figure (1) shows the loci
detection for the primers on both control sequences.
The reverse primer is designed to hold the
restriction enzyme site Acil.

Polymerase Chain Reaction

Amplification of the mini-exon gene was
accomplished using forward (LB-3C 5’-TTT ATT
GGT ATG CGA AAC TTC-3’) and reverse (LC-3
L 5’-GCC CGC G(CIT) G TCA CCA CCA-3")
primers in a thermal cycler (Master Cycler,
Eppendorf, Germany). PCR was performed in a 25
pl mixture of 10 plreaction buffer, 0.2 mM
deoxynucleotide triphosphate, 2.5 mM MgCI2, 0.4
mM primers, and 0.3 U of Taq polymerase (Qiagen,
Australia). Before adding 200 ng of the DNA
template, the samples were preheated at 94°C for 10
min. The PCR consisted of 32 cycles of 45 s at 94°C,
45 s at 55°C and 45 s at 72°C. The final extension
step was performed at 72°C for 5 min. Ten
microliters (10 pL) of PCR products were
electrophoresed on a 1% agarose gel containing 4
pL of 10 mg/ml ethidium bromide at 80 volts for 45
min @123 After the gel electrophoresis was
finished, the result was documented, and the
positive DNA band was sliced out of the gel and
preserved in a clean Eppendorf tube for the gel
purification step; for that reason, ten microliters (10
pL) of the sample were run.

DNA Sequencing and Bioinformatics analyses of
the Mini-exon gene

The PCR products of our mini-exon genes were
sequenced by GENEWIZ company (NJ, USA). The
sequencing methodology involved the Sanger
dideoxy sequencing method. The sequencing
process used PCR amplicons, which were purified
using the Qiagen GEL purification kit, following the
manufacturer’s instructions provided with the Kkit.
The purified dehydrated by
concentrated centrifuge (Eppendorf). The ready-to-

samples were

send samples were sentto GENEWIZ company (NJ,
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USA). The result of the sequencing is sent back to
us via email. By using the MUSCLE program, the
result  was aligned to the
(MHOM/Israel/83/LT252,
X69449) sequence of the mini-exon gene to confirm
the results and to detect the transcribed 39 bp
sequence and the non-transcript sequence of the
mini-exon figure (2). Each confirmed mini-exon
sequence was aligned to entire NCBI sequences
using BLAST (blastn)/National Center for
Biotechnology Information (NCBI) to confirm the
Leishmania species figure (3).

NCBI submission

control

accession  number

The confirmed DNA sequences of the mini-exon
genes of Leishmania species (L. major and L.
infantum) were submitted to the National Center for
Biotechnology (NCBI).  Further
confirmation was achieved by assigning accession
numbers OP611207 and OP611208 for L. major and
L. infantum, respectively.

Information

RESULTS AND DISCUSSION

Fourteen Giemsa-stained slides, each confirmed
positive for cutaneous leishmaniasis, were obtained
from patients with clinical symptoms revealing the
disease. DNA extraction was performed using a
modified Motazedian protocol. Amplification of the
mini-exon gene was achieved through PCR using
specific LB-3C and LC-3 L DNA primers (Figures
(4), (5) and (6)). All the 14 DNA samples yielded
positive results. DNA sequencing of the mini-exon
gene revealed the presence of two distinct
Leishmania species, L. major and L. infantum.
Among the 14 samples examined, L. infantum was
identified in seven (7), while the remaining seven
(7) were determined to be L. major, as shown in
Table (1). The recognized DNA sequences of the
mini-exon gene from each Leishmania species (L.
major and L. infantum) were submitted to the
National Center for Biotechnology Information
(NCBI) under accession numbers OP611207 and

Ethics statement OP611208 for L. major and L. infantum,
The Hawler Medical University/College of respectively.
Medicine Ethics Committee approved the Ethical
statement of this study.
Table 1: The number of positive cases of L. major and L. infantum
Type of sample Total number of collected Total number of positive L. L.
samples samples major infantum
Giemsa-stained 14 14 7 7
slides
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L. major OU755536.1
273061 GCGCCGGGCT

GCGGTGGTGA

TGGCTTTTAA

273121 ITTATTGGTA

TGCGAAACTT

CCGGARACCTG

273181 CGCTATTITT
273241 GCGCGGCTCC
273301 CCACGGGGCC
273361 GTGTGCGTIGC
273421 CGCGGCACCG
273481 CGTGCGCGGG
273541 CGCTATATAA

27876l
278821
278881
278941
279001
279061
279121
279181

AACTAACGCT
TGTCTTCCGG
GTGGCGGCGG
CGCCGCGCCE
GGCGCACCGG
CGCCGCGGETG
CGCGGCCA

TTTTGTGTGC
CGCGGCGGTG
GCGGAGCAGG
GCGCGGCCGC
CCTGGCCCGT
GAACGGCCAC
GTATCAGTTT

L. infantum LR812935.1

ATATAAGTAT
CAACATTTTG
GCCCCCCTGC
AGGGGGCCGL
GCGCGGGGCC
TGTGCCAGGG

GTGCGTGTGG
GCCACGCCGC
CGTCCCCCGA
CTCCGTCCCG
GGGGAGCGCG
CCCCCAGCGC
CTGTACTTTA

CAGTTTCTGT
GAAGCGCGCA
GGTCCCGCGC
GACGCCGCGGE
TGCGTGCGCG
CGCGGCGCCC

GGTGGTGA CGCGCGGGCCCGT
GCTGTGGGTG TGACGGCTTT CAACTAACGC

CTAACGCTAT
TCTTCCGGCA
TGGTGGCGCC
GCTGCAAGGG
GCGCCGCGGL
CGGGCGCTGC
GTGCGCGGCE

ATAAGTATCA
AGATTTTGGA
CCCCTGCTGT
TGCGCCCGCG
CCAGGAGCAA
CGGCGAGTGT
GTGTGCATGA

GTTTCTGT AC
AGCGCGCAAG
CCGGCGGGTG
CCGCTGGGGG
CGCGGCCACG
GTGTCGGGGG
CACGCGGCGG

CGGGCTG LCGG TGGTGA TGGC TTTTAACTAA
TTGGTATGCG AAACTTCCGG AACCTGTCTT

BCTITATTGG

TATGCGAAAC

TTC CGGAAGC

GGCGCTCTTT
GGTCGCCGGC
GGCAGGCGTC
CAGCCGTTTC
CGCACCGCCC
GCGCGGAGAA
TATATAAGTA

TTTTTTTTGT
GGCTTCCGTA
CCCCAAGGCG
CGTCTCCGCG
GGCGCGAGGC
CCTCCGCCCC
TCAGTTTCTG

GTGCGTGTGT
GCGGTGGCCC
CCGCGTGACT
GGGCGCCGCC
GAGCCCGGTG
GCGAATGCGG
TACTTTATTG

Fig. 1: The primer design for both L. major and L. infantum.

A

seq [Organism: Leishmania major] [clone=1e] mini-exon repeat, complete sequence

ACTITATIGG  TATGCGAAAC  TICCGGAACT  TCTCTICCGG

GAAGCGCGCA
GGGCCCCCCT
CACGCCGCAC
GGAGCAGGCG
TGTGCGTGCG
GTGTGTCGGG
CGCGGCAGTG

AGCGCTATTT
GCTGTCCGGC
TACAAGGGTG
TCCCCCGAGG
CGCGGCCGCC
GCGCGGCGCG
TGCATGACAC

CCAGCGCCGG GCTGCGGTGG T

B

CATTTTTTTT
GCGGTGGCCG
CGCCCGCGCC
CGCCGCGGCC
TCCGTCTCCG
CGGCACCGCC
GCGGCGGCGT

CAAGATTTTG
GTGTGCGTGT GTGTGGCGGC
GCGGCTCCCG TGGCGGTGGC
GCTGGGGGCC ACGGGGCCGC
CAGGAGCAAC GCGGCCGCGG
CGGGCGCTGC CGGCCGGAGT
TGGCCCGTGG GGAGGCGGTG
GCGCGGGGAA CGGCCACCCC

>geq [Organism: Leishmania infantum] [clone=2e] mini-exon repeat, complete sequence

T TTATTGGTAT GCGAAACTTC CGGAAGCTGT CTTCCG

GCGCGCAGGC
CCCCTGCGGT
CGCGCCGAGG
CGTGACTGGC
CTCCGCGGGG
ACCGCCCGGC

GCTCTTTTTT

GCAA CATTTTGGAA

TTTTTGTGTG CGTGTGTGTG GCGGCGGGCC
CCCGCGCGGT CGCCGGCGGC TTCCGTAGCG GTGGCCCCGC
GGGCCGCGAC GCCGCGGGGC AGGCGTCCCC CAAGGCGCCG
GCACCGGGCG CGGGGCCTGC GTGCGCGCAG CCGTTTCCGT
CGCCGCCCGC CGCGGTGTGT GCCAGGGCGC GGCGLCCCae
GCGAGGCGAG CCCGGTGCGC GGCCATGGTG GTGACGCGCG
GGCCCGTGCG CGGAGAACCT CCGCCCCGCG AATG CGGGCT

Fig. 2: Result of the sequencing and detecting the transcribed 39 bp sequence (Green) and the non-

(B))-
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transcript sequence (Yellow) of the mini-exon in both Leishmania species (L. major (A) and L. infantum
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Fig. 3: Alignment to entire NCBI sequences using BLAST (blastn/NCBI) to confirm the Leishmania
species. (L. major (A) and L. infantum (B))

Fig. 4: PCR results showed a positive reaction with 400bp. Line 1 is negative control. Lines 2-8 are
positive results for L. major. Line 7 is a positive result with a partially amplified band, confirmed by
sequencing.
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Fig. 5: PCR results showed a positive reaction with 391bp. Lines 16, 19, 20, 21, and 22 are positive for L.
infantum.

Paint X Llite

Fig. 6: PCR results showed a positive reaction
with 391bp. Lines 23, and 24 are positive for L.
infantum.

The diagnosis of leishmaniasis is based on the signs
and symptoms of the disease, and its appearance is
not controllable @2 2%, Identifying Leishmania
species in patients is required to develop good
treatment strategies for this parasitic infection (527,
The molecular-based method is more accurate than
culture methods and smears for disease diagnosis.
The accuracy of culture methods ranges from 40%
to 75%, while that of microscopic examination
methods ranges from 74% to 90% (28, 29). In
contrast, mini-exon PCR is the most accurate
molecular technique for diagnosing leishmaniasis.
The accuracy of mini-exon PCR methods ranges

from 53.8-98% 0.

16

Another study reported that one of the most
common genetic markers for detecting Leishmania
species is the mini-exon gene, which has recently
been used to identify Leishmania species @ 2.
Marfurt et al. concluded that the mini-exon PCR test
was more accurate than conventional diagnostic
methods and could detect infections in many clinical
samples, including paraffin-embedded tissue
sections Y, Another study showed that suitable
oligonucleotide primers will increase the chance of
accurately diagnosing clinical cases 2.

Our study identified two distinct Leishmania
species, L. major and L. infantum, as causative
agents of Cutaneous leishmaniasis. Other studies
have shown that L. major and L. tropica cause the
most cutaneous leishmaniasis (CL) cases in the
Mediterranean Basin (4%,

In this study, L. infantum was one of the causative
agents of cutaneous leishmaniasis. During our
study, we had an opportunity to meet Syrian
refugees. Many studies have shown that after the
civil war in Syria, the number of cutaneous
leishmaniasis patients increased with the settlement
of refugees 79,

CONCLUSION

As a result, mini-exon amplification is highly
accurate and specific compared to other methods for
diagnosing and differentiating Leishmania spp.
However, the mini-exon RFLP technique is required
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to discriminate L. infantum. Leishmania infantum is
the causative agent of visceral and cutaneous
leishmaniasis in the region.
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