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Abstract

Background: Visceral leishmaniasis (VL) caused by Leishmania infantum is the most severe form of leishmaniasis in
Iran, which causes a high mortality rate in the case of inaccurate diagnosis and treatment. This study aimed to clone of
K26 gene from Iranian strain of L. infantum and register the sequencing results in Genbank to facilitate the preparation
a new K206 antigen for the detection of L. infantum infection.

Methods: L. infantum was obtained from an infected domestic dog in Meshkin-Shahr area from northwestern Iran in
2015. Canine visceral leishmaniasis was confirmed by direct agglutination test (DAT), K39 dipstick and parasitological
methods. L. infantum was confirmed by N-acetyl glucosamine -1-phosphate transferase (nagt)-PCR and its sequencing.
The band of interest for k26 form Iranian strain of L. infantum was purified by gel extraction kit after PCR amplifica-
tion and then ligated into pBluescript II SK (+) and pET-32a (+), respectively. The sequences of recombinant plas-
mids were analyzed and submitted to Genbank.

Results: The submission of tk26 nucleotide sequence was petformed to the GeneBank/NCBI Data Base under ac-
cession number KY212883. The related gene was showed a homology about 99% to L. chagasi and L. infantum k26
gene, while the level of homology in comparison with different strains of L. donovani ranged from 84-94%.
Conclusion: The successful tk26 cloning into an expression vector performed in this study could help to produce a
new recombinant antigen for serodiagnosis of VL especially in areas where L. snfantum is the main causative agent.
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Introduction

Leishmaniasis is one of the major health prob-
lems with more than 12 million new cases an-
nually, worldwide (1). Different species of Lezsh-
mania as unicellular protozoan can lead various
clinical forms of disease ranging from cutaneous
leishmaniasis (CL) to diffused cutaneous, mucos-
al manifestations and occasionally, visceral leish-
maniasis(VL). The latter one is the most severe

1359

form caused by L. donovani complex in the Indian
subcontinent and East Africa, by L. ¢hagasi in Lat-
in America and by L. infantum in Iran and other
Middle East countries, Europe, North Africa.
Some authors believe L. infantum and L. chagasi
are completely synonyms, until proposing the
new classification for Leishmania genus (2,3).
Northwestern and south of Iran are considered
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as endemic areas for VL. where an increasing rate
of newly infected cases have been reported, an-
nually (4,5).

The fatality of symptomatic VL is estimated
100% without accurate diagnosis and treatment.
The laboratory diagnosis of VL, a parasitic dis-
ease with high morbidity and mortality caused by
L. donovani complex, is challenging. Domestic
dogs and other wild canines have been known as
the efficient reservoirs for human VL in all geo-
graphical zones of Iran, thus detection of canine
VL is necessary for control and prevention of
disease (5,6). Observation the parasite in aspirate
materials or detection of anti-Ieshmania antibo-
dies using the serological techniques are the cur-
rent methods for diagnosis of VL. The latter pro-
cedures use crude antigen preparations lacking in
specificity. The recombinant antigen rK39 ob-
tained from L. chagasi has proved a high sensitivi-
ty and specificity for the serodiagnosis by ELISA
in the symptomatic form of human and canine
VL, while sera of asymptomatic infection were
generally negative with rK39 and have demon-
strated a better sera reaction with Leishmania ly-
sate (7). The commonly used methods of diagno-
sis have been based on detection of amastigotes
in aspiration of the bone marrow, spleen, liver or
the lymph nodes by Giemsa-stained slides and
high-powered lens. These tests not only are
known as invasive methods with non-desirable
sensitivity but also require the skilled people who
perform a biopsy and microscopic examination
with special equipment (8).

Serodiagnosis of VL during an acute or subclini-
cal form of the disease is typically exploited for
anti-Leishmania antibody detection by using dif-
ferent methods. One of the most popular serolo-
gy tests in countries, which suffer from VL, is
direct agglutination test (DAT), but some limiting
factors have been reported such as cross-reaction
with some other infection in lower titers or varia-
tion in results by different species of antigen. In
addition, after several years even after treatment,
the titer of IgG antibody may detect in the serum
samples (9). Too much effort to produce new
different recombinant antigens has been applied
for obtaining high sensitivity and specificity in
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the diagnosis of VL. However, rK39 protein
from L. chagasi has shown reliable results in New
World VL, its application for L. infantum and L.
donovani in Old World VL including Iran has not
demonstrated the sensitivity and specificity as
high as reported for diagnosis of New world VL
(10,11).

Recent studies on another new recombinant anti-
gen K26 have shown a greater sensitivity in rK26
than rK39 in ELISA test, especially in the eatly
stage of infection (12). Different results have
been obtained during working with various spe-
cies of Lezshmania including L. infantum (13).
Although preparation of recombinant polypep-
tides related to Iranian I.eishmania species have
been attempted by Iranian researchers in last dec-
ade, there are no impressive follow-up or more
studies to optimize appropriate antigens for the
diagnosis of VL in human and dog (11,14). Pro-
longed process of cloning, sophisticated equip-
ment is the major limiting factors affected on
possibilities to investigate (15).

This study aimed to describe the cloning of K26
of Iranian L. infantum gene and register the se-
quencing result in Genbank to facilitate the prep-
aration a new rK26 antigen to evaluate this pro-
tein on the diagnosis of VL in Iranian patients
infected to VL in the next studies.

Materials and Methods

FE'thical consideration

The Ethics Committee of Tehran University of
Medical Sciences reviewed and approved this
project. L. znfantum was obtained from an in-
fected domestic dog in Meshkin-Shahr area from
northwestern Iran.

Parasite and Culture

The used isolate was obtained from a sympto-
matic dog with hepatosplenomegaly, skin ulcers
naturally, infected in Meshkin-Shahr, an endemic
area, for VL in 2015. The infection was con-
firmed by direct agglutination test (DAT) and
rK39 dipstick and then biopsy samples of liver
and spleen were aseptically prepared for culture
and direct parasitological method (16).
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Promastigotes of L. znfantum were cultured in
RPMI-1640(Sigma-Aldrich) and 10% inactivated
fetal bovine serum (FBS) in a sterile condition at
25 £ 1 °C. Promastigotes were kept at 20 °C after
harvesting the organism in logarithmic phase and
washing by phosphate-buffered saline (PBS), pH
7.2.

N-acetylglucosamine -1-phosphate transfe-
rase (nagt) —PCR and Sequencing

According to the manufacturer’s instructions,
DNA was extracted by the High Pure PCR tem-
plate preparation kit (Roche Diagnostics GmbH,
Mannheim, Germany). In order to determine the
Leishmania species, a partial sequence of the nagt
gene from the genomic DNA was amplified by
using the primers (L1, forward: 5-TCA TGA
CTC TTG GCC TGG TAG-3"; and 14, reverse:
5-CTC TAG CGC ACT TCA TCG TAG-3".
The PCR reaction carried out in a 25-ul volume,
using 95 °C for 5 min, followed by 30 cycles of
94 °C for 1 min, 55 °C for 1 min and 72 °C for 90
sec by 96x thermocycler (Peq-lab, Germany). The
band of interest for Leishmania spp. was observed
by UV light in 1.5% agarose gel (Invitrogen, Life
Technologies GmbH, and Germany)(16). The
PCR product was sent to Pishgam Company to
analyze partial sequence of nagt gene and then
submitted to Genbank and received accession
number.

PCR amplification of L. infantum k26 gene

The primers designed based on sequence of K26
gene of L. chagasi (GenBank Accession number
AF131228) were, forward, F, 5'-
GGAGCCTACTGCACGAAGGAC-3' contain-
ing a BamHI site and reverse, R, 5'-
GTTGCCGGCAACCTGCTCC -3" which con-
tained a Xol site for k26 open reading frame of
L. infantum (GenBank Accession number
KT201383). PCR amplification for the desired
fragment was performed by ABI DNA thermal
cycler and a proof reading DNA polymerase
(pfu) (Fermentas, Lithuania). The PCR reaction
mixture contained 1.5 pl (5 pm) of each primer,
0.5 ul ANTPs and 0.5 ul MgSo4. The PCR pro-
gram included 94 °C for 5 min, followed by 30
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cycles at 94 °C for 1 min, 68 °C for 1 min, 72 °C
for 2 min, and a final extension for 20 min.

Cloning of PCR products and DNA sequenc-
ing

Purification of PCR product with expected length
was performed by DNA extraction kit and ligated
into pBluescript II SK (+) digested with EcoRV.
The ligation product was transformed into E. o/,
DHb5alpha competent cells. The recombinant
plasmids were extracted from white clones con-
taining inserts and then digested by BamH1 and
Xhol restriction enzymes. The digested and puri-
fied product was ligated into the pET-32a (+)
after double digestion with BamH1 and Xhol
enzymes in frame with histidine-binding protein.
Finally, the new recombinant plasmids were ex-
tracted from six clones and submitted for se-
quencing with T7 terminator forward and reverse
primers after PCR screening and plasmid extrac-
tion. The sequence of nucleotides was analyzed in
comparison with data in the BLAST search me-
thod.

Results

Amplification of partial sequence of nagt gene
produced band approximately 1450-1460 bp in
PCR for the sample obtained from the infected
dog. The identity of the isolate showed 99%-
100% homology with L. infantum spices registered
in GenBank. The sequence data were deposited
in GenBank database under accession number
KT201383.

The coding region for L. infantum (accession
number KT201383) k26 gene was amplified and
showed a band in 753 bp which cut from the gel
and extracted DNA cloned in pBluescript II SK
(+), then subcloned in pET-32a (+) expression
vector and the sequence was subsequently ana-
lyzed (Fig. 1,2). The submission of k26 nucleo-
tide sequence was performed to the Gen-
Bank/NCBI Data Base under accession number
KY212883. The related gene was compared with
other rk26 sequences in the database using
BLAST program and showed a homology about
99% to L. chagasi and L. infantum k26 gene, while
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the level of homology in comparison with differ-
ent strains of L. donovani ranged from 84%-94%.

4 3 2

1 Marker

Fig. 1: Double digestion of plasmid results with
BamHI and Xhol after cloning into pBluescript 1T SK
(+). Right to left: M, molecular-weight standard 1kbp;
lanes 1, 2, 3, non-cloned plasmids for k26, respective-
ly; lane 4, k26cloned plasmid.

Fig. 2: PCR results of screening of cloned plasmids
after ligation into pET-32a (+) with T7terminator
primers. Right to left: M, molecular-weight standard
1kbp; lanes 2, 4, 5, cloned plasmids for k26, respec-
tively; lanes 3, 6,7, non-cloned plasmids; lane 8, Nega-
tive control.
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Discussion

Observation of parasite in biopsy samples has
remained gold standard method for diagnosis of
VL, whereas the several disadvantages have been
reported. Use of various antigens in serologic
tests for accurate diagnosis of VL has been ap-
plied in several studies during recent decades (8).
However, the accessibility and acceptable results
of serologic methods even in situations with lack
of facilities have made them as the first option
for the screening of VL, the sensitivity and speci-
ficity depend on the methodology and assay. Fur-
thermore, sensitivity is related to the type of me-
thods, while the specificity has a close relation to
the antigens employed (6). Specificity of antigens
in this series of tests plays an important role be-
cause of cross-reactivity of antibody in other in-
fective diseases such as cutaneous leishmaniasis,
malaria, tuberculosis and toxoplasmosis, which
can be present where VL is endemic (13).

The K39, rK28, rK9 and rK26 have been pro-
posed among new recombinant antigens (17).
K26 is one of the recommendations with high
specificity and sensitivity along with rK9 or rK39
cither alone, although, the performance com-
pletely depends on source and purity of the anti-
gen (13). In our study, an Iranian species of L.
infantum has been employed obtained from an
infected dog from Meshkin-Shahr where is en-
demic for VL in Iran.

The vector used at first stage in this research was
pBluescript II containing antibiotic resistance
sequence to ampicillin and a sequence within a
LacZ controlled gene in multiple cloning sites
designed for blue and white screening expressed
in bacteria. Most previous studies worked on
rk26 cloning or other recombinant ILezshmania
antigens have been cloned the desired sequence
in this vector (1,7,13).

The pET vectors are known as a powerful system
for the cloning and expression of recombinant
proteins in E. co/i (18,19). The pET 32a (+) was
used at the second stage of cloning in this study
for high-level expression of peptide sequences
and containing cleavable His*Tag® and SeTag™
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sequences in cloning site for detection and purifi-
cation (20). The pET as an expression vector was
used to produce rK9 and rK26 protein and PDI2
recombinant protein, respectively while PQE 80L
commercial vector was applied for rK26 protein
expression (1,13,21).

High percentage of GC (more than 56%), more
stacking interactions and secondary structures in
this gene made some problems in amplification
solved by increasing the melting temperature and
adjusting the magnesium concentration in set up
process (22). A high denaturing temperature was
used to optimize PCR amplification for GC rich
sequence (23).

A further downside is that K26 gene insert con-
tains repeated sequences which caused improper
annealing during PCR amplification of the band
of interest or in ligation process (24,25). The
main recommendation for this status is codon
optimization that could help by reducing repeti-
tion throughout the DNA sequence, while the
codons will preserve the desired amino acid.
Moreover, it could result in a high quantity in
protein expression process in E. coli (26).

In order to this purpose, it will be tried for gene
synthesis, after cloning the k26 gene in pET 32a
(+) and gene sequencing, but several specialized
companies stated that not be able to gene syn-
thesize due to repeated nucleotide sequences.
Repetitive DNA was problematic in cloning,
maintaining in bacteria, amplifying, sequencing
and gene synthesis (23,25).

In the first evaluation of rK26 by ELISA was
performed in Iran, have been reported a high
sensitivity about 96.8% and specificity 100%
among VL-confirmed patients (11). Whereas, this
finding is in disagreement with other sensitivity
results demonstrated a low sensitivity for this an-
tigen (1,9,27,28). This controversy has been con-
sidered due to differences in methods used and
K26 antigen applied where I.. chagasi is not the
main cause of VL.

Our sequencing finding on L. nfantum k26 gene
has shown the similarity of K26 antigen is high
with L. snfantum and L. chagasi (99% identity),
while there is more discrepancy with L. donovan:.
In addition, the recombinant k26 gene of the
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used isolate was compared to L. znfantum 1.ON49
applied and it was determined only a single nuc-
leotide difference in sequence (13). It is seriously
recommended preparing [ eishmania antigen from
origin species for diagnosis of VL.

Conclusion

The successful k26 cloning performed in this
study could help to start producing a new recom-
binant antigen for serodiagnosis of VL especially
in where L. infantum is the main causative agent
for this disease. Furthermore, this would make
this possible to compare and discuss the real sen-
sitivity of rK26 prepared by Iranian L. infantum
and its application along Iranian rk39 protein to
diagnose VL in Iran.
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