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Abstract
This study aimed for molecular characterization of local isolates of L. tropica and L. major and their 
relatedness to reference isolated from neighboring countries. Exudates and dermal tissues were collected 
from the cutaneous lesions of 50 newly diagnosed patients with CL. Leishmania DNA was extracted from 
lesion exudate and 5.8S rRNA gene was amplified using two sets of specific primers through nested PCR. A 
total of 12 PCR products were directly sequenced and the resultant sequences were aligned with reference 
sequences in National Center for Biotechnology Information (NCBI). A phylogenetic tree was constructed 
for local Leishmania isolates with the reference isolates using Mega 6 software. According to alignment 
results out of 12 sequences, 9 sequences were belonging to L. major, while 3 sequences were belonging to 
L. tropica. All local L. major isolates were very close to reference isolate KP773404.1 (an Iranian isolate), 
while all local L. tropica isolates were very close to reference isolate KY612611.1 (an Iranian isolate) with 
an identity of 98%. Phylogenetic trees confirmed that closest isolates for local Leishmania (whether L. 
tropica or L. major) was the Iranian isolate. These data indicate that local isolates of L. tropica and L. major 
are closely related to Iranian isolates.
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Introduction
Leishmaniasis, a disease caused by different species 

of Leishmania, is the third most significant arthropod-
borne disease for the global burden of diseases [1]. Among 
the three types of the disease (cutaneous, visceral and 
mucocutaneous), the cutaneous leishmaniasis (CL) is the 
most common form of the disease which encompasses 
about three-fourths of the total cases. This disease is one 
of the few infectious diseases recently rising in incidence 
globally[2,3].

Molecular characterization of the causative 
agent of CL may facilitate the determining molecular 

epidemiology and hence can help in introducing effective 
control programs. Polymerase chain reaction (PCR) 
brought about the infusion of techniques for identification 
and genetic characterization of Leishmania[4]. Different 
genes such as 5.8S rRNA and internal transcribed 
spacer-1 gene have been used successfully for both 
diagnosis and molecular characterization of CL[5]. 
Studies concerning phylogenetic analysis and molecular 
characterization of L. tropica and L. major are scarce in 
Iraq despite the endemicity of the disease.

Therefore, this study aimed to molecular 
characterization of local isolates of L. tropica and L. 
major and their relatedness to reference isolated from 
neighboring countries.

Subjects and Method
The study Population: This study was performed 

in the dermatology clinic of Baquba Teaching Hospital 
in Diyala city/Iraq, from November 2018 to the end 
of August 2019. A total 30 newly diagnosed patients 
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with confirmed CL were included The diagnosis of CL 
was based on clinical signs and detection of Leishman 
Donovan bodies with direct microscopic examination 
after staining of lesion exudate with Geimsa stain.

Dermal scraping: A deep disinfecting of the 
indurated active margin of the lesion with 70% ethanol 
was performed. Samples were taken by using disposable 
sterile surgical blade to make an incision in the border 
of the lesion. Exudates and dermal tissues from the wall 
of the slit were scraped and smeared on two glass slides. 
The touch impression smears were air dried, methanol-
fixed, stained with Giemsa and finally examined for 
amastigotes by microscopy.

Leishmania gene amplification: Leishmania 
DNA was extracted from lesion exudate using a ready 
commercial kit (Analytikjena/Germany). Nested PCR 
technique was used for amplification of 18.5S rRNA 
Leishmania gene. The primers of the first round were 
forward: 5’- CTGTAGGTGAACCTGCAGCAGCTG-
GATCATT-3’ and reverse: 5’-GCGGGTAGTCCTGC-
CAAACACTCAGGTCTG-3 with an expected frag-
ment length of 110 bp. The primers of the second round 

were forward: 5′-CTGGATCATTTTCCGATG-3′ and 
reverse: 5′-TGATACCACTTATCGCACTT-3′ with an 
expected fragment length of 350 bp. The PCR condi-
tions in the first and second round were as previously 
mentioned[6].

DNA Sequencing and Sequence Alignment: 
Twelve PCR products form the second round nested-
PCR were sent abroad (Macrogen/Korea) for direct 
sequencing. The resultant sequences were aligned with 
24 references sequences in the National Center for 
Biotechnology Information (NCBI) using Basic local 
alignment search tool (BLAST). The identitity between 
the local and reference sequences was calculated. Mega 
6 software was used to construct the phylogenetic tree 
for L. torpica and L. major local isolates.

Results
Gel Electrophoresis: The nested PCR products 

of the first and second round were subjected to a 2% 
agarose gel electrophoresis and examined by exposure 
to ultra violate lightafter Red Stain staining (Figure 1).

Figure 1: Gel electrophoresis on 2% agarose at 5 volt/cm2 of first (upper) and second (lower) nested PCR 
products. M: DNA ladder, lanes 1-15: PCR products from CL patients
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Sequencing and Sequence Alignment: The PCR 
products of 12 samples were sent abroad to Macrogen 
Company (Korea) for direct sequencing. The resultant 
sequences were compared with reference sequences 
using Basic Local Alignment Search Tool (BLAST) 
program at the National Center Biotechnology 
Information (NCBI) which is available online at (http://
www.ncbi.nlm.nih.gov).

According to alignment results out of 12 sequences, 
9 sequences were belonging to L. major, while 3 

sequences were belonging to L. tropica. All local L. 
major isolates were very close to reference isolate 
KP773404.1 (Iranian isolate), while all local L. tropica 
isolates were very close to reference isolate KY612611.1 
with an identity of 98%.

The base substitution, location of this substitution, 
nucleotide change each isolates in relation to reference 
isolates are presented in table 1. The base substitution 
ranged from 2-6 bases at different sites of the gene with 
identities ranging from 97-99%.

Table 1: The base substitution, location of this substitution, nucleotide change for each isolate in relation to 
reference isolates

Sample number Type of substitution Location Nucleotide Sequence ID Source

1

Transition 218 G>A

ID: KP773410.1 Leishmania major
Transition 224 A>G

Transvertion 233 C>A

Transition 268 T>C

2

Transition 218 G>A

ID: KP773410.1 Leishmania majorTransition 224 A>G

Transvertion 233 C>A

3

Transition 164 A>G

ID: KP773410.1 Leishmania major

Transition 218 G>A

Transition 224 A>G

Transvertion 233 C>A

Transition 268 T>C

4

Transition 112 T>C

ID: KP773410.1 Leishmania major

Transvertion 180 G>C

Transition 218 G>A

Transition 224 A>G

Transvertion 233 C>A

5

Transition 145 A>G

ID: KP773410.1 Leishmania major

Transvertion 208 G>C

Transition 218 G>A

Transition 224 A>G

Transvertion 233 C>A

Transition 268 T>C
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Sample number Type of substitution Location Nucleotide Sequence ID Source

6

Transition 218 G>A

ID: KP773410.1 Leishmania major

Transition 224 A>G

Transvertion 233 C>A

Transition 269 T>C

Transvertion 297 A>T

Transvertion 299 T>G

7

Transition 178 T>C

ID: KY612611.1 Leishmania tropica

Transition 179 G>A

Transition 185 A>G

Transvertion 194 C>A

Transition 229 T>C

8

Transition 178 T>C

ID: KY612611.1 Leishmania tropica

Transition 179 G>A

Transition 185 A>G

Transvertion 194 C>A

Transition 229 T>C

9

Transition 139 A>G

ID: KY612611.1 Leishmania tropica

Transition 178 T>C

Transition 179 G>A

Transition 185 A>G

Transvertion 194 C>A

Transition 199 C>T

10

Transition 168 G>A

ID: KP773410.1 Leishmania majorTransvertion 233 C>A

Transition 268 T>C

11
Transition 268 T>C

ID: KP773410.1 Leishmania major
Transition 293 G>A

12

Transition 46 G>A

ID: KP773410.1 Leishmania major

Transition 218 G>A

Transition 224 A>G

Transvertion 233 C>A

Transition 268 T>C

Transition 295 T>C

Transition 304 T>C

Phylogenetic Tree: Mega 6 software was used to 
construct the phylogenetic tree of the local isolate of 
L. tropica in relation with 14 most closest reference 
isolates (Figure 2). The tree showed two main clades: 

on containing three reference isolates (from USA, Libya 
and Tunisia) and the other clade involving the local 
isolate and all the other reference isolates. The closest 
isolates for local Leishmania was the Iranian isolate.



Medico-legal Update, October-December 2020, Vol. 20, No. 4  353

Figure 2: Phylogenetic trees for 5.8S rRNA gene constructed by the maximum likelihood method for local 
L. tropica isolate and 14 reference isolates. Phylogenetic distance was estimated using the Kimura two-

parameter model. The tree was supported by bootstrapping with 1000 replicates[7].

Similarly, a phylogenetic tree was constructed 
between the local isolate of L. major with 14 closest 
reference isolates. The tree (Figure 3) had two main 
clades: one contains only a Turkish isolate while the 

other involving the local isolate with all other reference 
isolates. The local isolate had a 98% identity to all 
reference isolates except the Turkish isolate (identity 
97%).

Figure 3: Phylogenetic trees for 5.8S rRNA gene constructed by the maximum likelihood method for local 
L. major isolate and 14 reference isolates. Phylogenetic distance was estimated using the Kimura two-

parameter model. The tree was supported by bootstrapping with 1000 replicates[7].



354  Medico-legal Update, October-December 2020, Vol. 20, No. 4

Discussion
To evaluate genetic diversity of Leishmania, 

authors have employed several DNA markers whether 
nuclear or extranuclear. The most commonly used 
markers wer 18S-rRNA, mini-exon, gp63 gene locus, 
HSP-70, microsatellites, minicircles of kinetoplast 
DNA (kDNA), ribosomal internal transcribed spacer 
regions (ITS-rDNA) and cytochrome b (Cyt b) (kDNA 
maxicircle) [8,9]. The ITS-rDNA marker, for example, 
was utilized to deduce the evolutionary relationships in 
genus Leishmania because of its conserved region with 
relatively low intracellular polymorphisms[10].

The most interesting finding in the current study 
was that the limited variation among the investigated 
isolates compared with the other international studies. 
For example, in Iran, Mohammadihaet al.[11] amplifies 
the ITS-rDNA gene for 25 isolates and used RFLP 
for genotyping of PCR products. The authors reported 
high diversity among isolates whether they belong to 
L. tropica or L. major. In another study, Azmi et al.[12] 
reported that L. tropica is a very heterogenous species 
and this was evidenced by low bootstrap values obtained 
on the phylogenetic tree. The low diversity in the current 
study may be attributed mainly to a geographical reason, 
because almost all samples were collected from a small 
geographical location.

The other most interesting finding was that local 
isolated had a relatively high compatibility to isolates 
from different countries. In fact, this does not reflect a 
reciprocal transmission from these countries to Iraq and 
vice versa. Rather, in such countries, different isolates 
have been recorded in NCBI, among which there are 
some isolates which resemble other international isolates 
including Iraqi isolates.

Collectively, these data indicate that local isolates 
of CL (whether L. major of L. tropica) have less genetic 
variability compared with internal isolates and they are 
very close to their counterpart Iranian isolates. As such, 
it is of paramount importance to restrict the individual 
travelling between the two countries for effective control 
of the diseases especially for anthropotic CL.
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