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Abstract

Background: There are several methods, such as vaccination, to control visceral
leishmaniasis. Although there is no efficient vaccine, it seem DNA vaccination with
stimulates both cellular and humoral immunity apparently is the best way. The aim
of this study was cloning and expression of I.4ACK gene, a 36kD protein, as a can-
didate protein for vaccination against Iranian L. infantum.

Methods: Iranian strain of L. infantum [MCAN/IR/07/Moheb-gh] was used as a
template for PCR to amplify [LACK gene. The [LACK gene was cloned in
pTZ57R/T vector and after confirmation it was digested by restriction enzymes
(BamH1) and cloned in pcDNA3.1 expression vector. Recombinant plasmid was
extracted and analyzed by sequencing, restriction digestion analysis and PCR reac-
tion. The pc- [LACK recombinant plasmid was purified from transformed E.co/s
(DH5a) and its expression was analyzed by SDS-PAGE and Western blot.
Results: The results of sequencing, restriction digestion analysis and PCR reaction
revealed that LACK gene was cloned correctly in pcDNA3.1 vector and the results
of SDS PAGE and Western blot emphasized that I.ACK protein of Iranian L. /-
Santum is a well-expressed protein.

Conclusion: We amplified, cloned and expressed Iranian L. nfantum L. ACK gene
successtully.
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Introduction

( :anine visceral leishmaniasis (CVL) is
an infectious disease transmitted by
sand flies and caused by Leishmania

infantume (1). It is a zoonotic endemic disease in

most of the Mediterranean area, Asia, and Latin

America (2, 3). In Iran CVL is common and

caused by L. znfantum Iranian strain. The preva-

lence of CVL in various parts of Iran is differ-
ent and it is correlated by weather condition
and humidity (4). It is endemic in Ardebil, East

Azerbaijan, Fars and Bushehr provinces (5).

Domestic dogs (Canis familiaris) are the main
reservoir hosts of human visceral leishmania-
sis in Iran (6) and the prevalence of VL in hu-
man, in distinct area, is associated with
amount of CVL in dogs (4). In foci of canine
leishmaniasis, symptomatic disease is low and
due to the systemic nature of the disease, Clin-
ical manifestations are variable (6- 8). So con-
trol of the disease in human correlated by con-
trol in dogs. It seemed among different con-
trol strategies of the disease vaccination, if an
efficient vaccine being accessible, is the best
possible way for eradication of this disease in
dogs (6).

Immunization with naked DNA is the latest
method, which promote both CD4'- and
CD8"-mediated responses (9, 10). In the past
few years, studies focused on some antigens
such as GP63, CP, TS A, GP64, LmSTI1, Lelf
and P§, p4 and LLACK (11).

Among of these antigens, [.4ACK gene is one
of the best candidates in other strains of this
pathogen (12) LLACK (Lezshmania homologue
of receptors for activated C kinase) is a 36
kDa protein localized in cytosol and external
surface of the membrane (13). It is expressed
in both promastigote and amastigote forms of
the parasite (14). The protective effect of the
LACK vaccine was mediated by IL-12-
dependent IFN-g production (15).

The objective of this study was to investigate
of the quality of I.4ACK protein expression of
Iran strain of L. infantum.
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Materials and Methods

Leishmania infantum

Lezshmania infantum Iran strain
[MCAN/IR/07/Moheb-gh| was provided by
the school of Public Health Tehran University
of Medical Sciences. Promastigotes were
grown in RPMI 1640 medium (Gibco®, Ger-
many) supplemented with 5% fetal calf serum
and 200IU /ml penicillin G [crystalizeh].

Genomic DNA extraction

Iml of RPMI medium was centrifuged at
12000g for 10 minute. The pellet was washed
with PBS [pH=7.2] 3 times. DNA extracted
by DNA extraction kit-MBST-IRAN and elec-
trophoresed on 1% agarose gel.

PCR amplification and cloning in
PTZ57R/T vector

The extracted DNA was used as a template
to amplify the I.ACK gene by PCR. The reac-
tion was performed in 100ul of the solution
containing: 1ul of template DNA, 2ul of
dNTP (100 pmol), 0.5ul of Taq DNA poly-
merase (5u/pl), 10pl of 10X PCR buffer, 2 ul
of MgCl, (50 mmol), 79.5ul of distilled water
and 2yl of each of primers (10 Pmol/ul).We
designed a pair of primer based on L[ACK
gene sequence (Accession number U49695)
with BamHI and HindII restriction enzymes
on 5 forward and reverse primer LLACK F 5-
goatcc A TGA ACT ACG AG-G GTC ACC-3
Reverse primer: introduced HindlIII. recogni-
tion site: [.ACK R 5 aagcttTTA CTC GG-
C GTC GGA GAT GGA-3. PCR product
was purified (Purification kit MBST-IRAN),
cloned into pTZ57R/T vector (fermentase®
T/A vector cat. No #KI1213) and trans-
formed in competent cell (E.coi DH5a). Re-
combinant plasmid was confirmed by PCR,
restriction analysis and sequencing methods.
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Ligation of LACK gene into pcDNA3.1
cloning vector

Recombinant pTZ57R/T-I.ACK was di-
geted by BamHI and released I.ACK gene pu-
rified and sub cloned into pcDNA3.1 shuttel
vector. Briefly, the reaction was performed in
10 pl of the solution containing: 5 pl of the
purified I.ACK gene, 2 ul of 5x buffer, 0.5 ul
of T4 DNA ligase (5u/pl) (fermentase®), 1.5
ul of D.W (distilled-water) in 4°C for over-
night and transformed in to competent cell as
previously described (16).

Detection of pc-LACK recombinant plasmid

Analysis of recombinant colony was done by
three methods: colony PCR reaction, Re-
striction analysis and Sequencing. The univer-
sal primers are used for detection are
T7Promoter, TAA TAC GAC TCA CTA
TAG GC and BGH-rev, CTA GAA GGC
ACA GTC GAG GC.

SDS-PAGE and Western blot analysis

A single colony of pc-I.ACK was cultured,
when its OD reach to 0.6 was induced by 0.1
molar IPTG. Samples were given at 0,1,2,3
and 5 hours after induction. The expression
was checked by SDS-PAGE technique.

Electrophoresed proteins were transferred
to nitrocellulose membrane and western blot
analysis was done and specific protein was de-
tected by Leishmania antibody-positive dog
serum and anti-dog conjugate (anti-IgG dog
Sigma ®). Specific binding was revealed with
diaminobenzidine (DAB) (DAKO, Denmark).

For dilution of serum in Western blot, the

best antigen-Antibody reaction was found by
Dot blot.

Results

Gene Cloning in pcDNA3.1

Leishmania infantum Genomic DNA was ex-
tracted and I.ACK gene amplified by PCR re-
action. Then gene was cloned into PTZ57R/T
vector and after confirmation plasmid by col-
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ony PCR and restriction analysis, recombinant
plasmid was digested by BamHI and sub
cloned into pcDNA3.1 expressing vector
(Fig.1). Recombinant plasmid was confirmed
by colony PCR (Fig.2) and Restriction analysis

(Fig.3).

T/A- PC-
LACK LACK pc:DNA

-~ D - .~

Fig. 1: Electrophoresis of T/A-I.ACK and pc- LLACK
recombinant plasmids and pcDNA3 plasmid were
loaded on a 1% agarose gel./ Columnl: T/A-LLACK
recombinant plasmid/Column2: pc- LLACK recombi-
nant plasmid/Column3: The band of pcDNA3

Fig.2: Electrophoresis of PCR, amplification of I.ACK
gene/with pc-LLACK./ column 1: DNA ladder/column
2-7: PCR amplification of I[.ACK gene with pc-
LACK/column 8: control negative
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Recombinant pcDNA3.1 plasmid was puri-
fied and sequenced by dideoxy chain termina-
tion method and Compared with I.4ACK gene
(Accession no U49695.1) by www.ncbi.nlm.n-
ih.gov/blast-showed high homology of 98 %

(Fig. 4).

SDS PAGE and Western blot analysis

A 36 KD band was recognized by Lezshmania
antibody-positive [polyclonal] dog sera in pro-
tein extracts of the cells transfected with pc-
LACK. In Western blot [.ACK protein was
not detected in the non-transfected control

cells. (Fig. 5, 6)

‘ BioNEER h; Name PC-lack-8GH-rev.abl

Innovation « Value » Discovery

pcDNA3. 1
3000bp 5428bp
1000bp LACK

939bp

500bp

Fig. 3: Electrophoresis of extracted pc-L.ACK
after digestion by enzyme/ Column 1: DNA lad-
det/column 2: pcLACK digested by BamH1

s
G GCCT1GGG

10 15 20 25 0 38 0 as w0 55 w0
ITACGGGW @ TC TAGACTCGAGCGGCCGCCACTGTGCT GGATATCT GCAGAAY

“ 0 s
TCCACCACACTGG

155 160
AGTACAGAGTG

165 170 17 180 185 190 195 200 208
TGCCGTCGGCGGACCAGGCAATGGAGAT GCACTC GG ACGGC

Inncvation « Value « Discovery

J BiONEER

e Name: PC-lack-T7.ab1 Run Ended: 2012-05-30 19.17:39

Sample Name PC-lac

Fig. 4: Sequencing of I.4ACK gene with universal primers of pc-DNA3.1
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Fig. 5: SDS-PAGE analysis of expressed gene product
Column1:DH5a before expressing by IPTG (control)
Column2: pc-DNA3.1 before expressing by IPTG
(control)

Column3: pc-LLACK before expressing by IPTG (con-
trol)/ Column4: Pre stain protein ladder

Column5: pc-I.ACK 1h after expressing by IPTG
Column6: pc-I.ACK 2h after expressing by IPTG
Column7: pc-I.ACK 3h after expressing by IPTG
Column8: pc-L.ACK 4h after expressing by IPTG
Column9: pc-L.ACK 5h after expressing by IPTG

Fig. 6: Western blot analysis of expressed gene product
Column1:DH5a before expressing by IPTG (control)
Column2: pc-DNA3.1 before expressing by IPTG
(control)

Column3: pc-LLACK before expressing by IPTG (con-
trol)/ Column4: Pre stain protein ladder

Column5: pc-I.ACK 1h after expressing by IPTG
Column6: pc-I.ACK 2h after expressing by IPTG
Column7: pc-I.ACK 3h after expressing by IPTG
Column8: pc-I.ACK 4h after expressing by IPTG
Column9: pc-I.ACK 5h after expressing by IPTG

Discussion
ZVL is a zoonotic lethal protozoan disease

of man and animals. Canine’s family, particu-
larly domestic dogs are considered the main
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reservoir of zoonotic transmission to humans
(7).

Dogs usually develop the systemic form of
infection, with a highly variable clinical ap-
pearance that may involve any organ, tissue, or
body fluid and is manifested by non-specific
clinical signs. Both symptomatic and asymp-
tomatic Leishmania-infected dogs act as a
source of parasites for VL transmission (17).

Although anti Leishmania drugs successfully
used for human, VL therapy show low effi-
cacy in canines (9, 18). Thus, recent studies
have tended to CVL control instead of treat-
ing. Control methods are variable, such as res-
ervoir control, vector control, insecticide -
impregnated materials and culling. But none
of them were useful (8, 9, 19).

Due to the simple nature of the parasite and
this fact that recovery and resistance are the
results of reinfection in leishmaniasis, vaccina-
tion against VL is feasible (13, 20).

Studies on a protective vaccine candidate
have advanced in recent years and several vac-
cination methods and several antigens were
tested. Immunization with naked DNA (DNA
vaccination) is a new approach that promote
both CD4" and CD8" mediated responses and
helped to inducing a protective response
against infection (10, 15, 21, 22). These mech-
anisms of action make it attractive for control
of Leishmania (10).

The efficacy of immunogenicity of [LACK
gene was proved by in previous study. Kelly et
al. found that I.ACK is required for parasite
viability and it can be a potential drug target
for leishmaniasis (20). .ACK might bind and
enhance plasminogen activation in vivo pro-
moting the formation of plasmin and might
contribute to the invasiveness of the parasite
(13).

In some studies, the efficacy of vaccine
based on ILACK was investigated. For exam-
ple, the study on the combination of DNA
vectors expressing IL.-12 + IL.-18 and a boost-
er with a vaccinia virus recombinant ex-
pressing [.ACK in mice revealed that this
combined prime/booster immunization re-
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gime is an efficient approach to protect
against leishmaniasis  (14). Heterologous
prime-boost regime using DNA and recombi-
nant vaccinia virus vectors expressing I.ACK
was tested in some studies and relative protec-
tion was achieved (22- 25). .ACK DNA vac-
cine induced a robust parasite-specific Thl
immune response (IFN-y) but it is not protec-
tive against cutaneous or systemic L. donovani
challenge (15).

Cloning and expression of the [.4ACK gene
of L. major Iranian strain for immunology
study and production of recombinant vaccine
was done before (26, 27). According to preva-
lence and importance of visceral leishmaniasis
in Iran and Necessity of production an effi-
cient vaccine, we did this study.

Conclusion

The results of the blast in gene bank and
western blot analyze showed that the gene
correctly cloned in vector and it is active in
immunological aspect. Therefore, this study is
a start of design a recombinant vaccine against
canine visceral leishmaniasis in the future.

Acknowledgment

This article is extracted from Saloomeh Shi-
rali PhD thesis. The authors would like to ap-
preciate Veterinary Faculty of University of
Tehran for its financially supports, Public
Health Faculty of Medical Tehran University,
and Biotechnology Department of Shahid Be-
heshti University of Medical Sciences for their
technical supports of this study. The authors
declare that there is no conflict of interests.

References

1. Igbal A, Mir I, Hafiz Y, Gazal S. Recent Ad-
vances in Canine Visceral Leishmaniasis. In-
dian Pet J. 2011; 3.

2. Moshfea A, Mohebalia M, Edtissiana Gh, Za-
rei Z, Akhoundia B, Kazemi B, Jamshidi Sh,
Mahmoodi M. Canine visceral leishmaniasis:

Available at: http://ijpa.tums.ac.ir

10.

11.

12.

13.

Asymptomatic infected dogs as a source of L.
infantum infection. Acta Trop. 2009;112: 101-
105.

Oliva G, Foglia Manzillo V| Pagano A. Canine
leishmaniasis: evolution of the chemotherapeu-
tic protocols. Parassitologia. 2004; 46(1-2):231-
4.

Mohebali M. Visceral leishmaniasis in Iran:
Review of the Epidemiological and Clinical
Features. Iran | Parasitol. 2013; 8(3): 348-358.
Mohebali M, Hamzavi Y, Fallah E, Zareii Z.
Study of canine visceral leishmaniasis in some
parts of Islamic Republi of Iran and its health
importance. | Vet Res. 2001; 56(3): 55-59
Mohebali M, Hajjaran H, Hamzavi Y et al. Ep-
idemiological aspects of canine visceral leish-
maniasis in the Islamic Republic of Iran. Vet
Parasitol. 2005; 129: 243-251.

Oliva G, Scalone A, Foglia Manzillo V,
Gramicca M, et al. Incidence and Time Coutse
of Leishmania infantum Infections Examined by
Parasitological, Serologic, and Nested-PCR
Techniques in a Cohort of Naive Dogs Ex-
posed to Three Consecutive Transmission Sea-
sons. | Clin Microbiol. 2006; 44(4): 1318-1322.
Solano-Gallego L, Koutinas A, Miro G, et al.
Directions for the diagnosis, clinical staging,
treatment and prevention of canine leishmanio-
sis. Vet Parasitol. 2009; 165: 1-18.

Gradoni L. An update on antileishmanial vac-
cine candidates and prospects for a canine
Leishmania vaccine. Vet Parasitol. 2001; 100:
87-103.

Handman E. Leishmaniasis: Cutrent Status of
Vaccine Development. Clin Microbiol Rev.
2001; 14(2): 229-243.

Shaddel M, Ootmazdi H, Fateminasab F,
Farahyar S. Efficacy of different Immunization
methods against L eishmania Parasite in order to
prophylaxis of Leishmaniasis. JAUMS. 2004;
2:359-304.

Ahmed SBH, Bahloul C, Robbana C, Askzi S,
Dellagi K. A comparative evaluation of differ-
ent DNA vaccine candidates against experi-
mental murine leishmaniasis due to L. major.
Vaccine. 2004; 22: 1631-1639.

Gémez-Arreaza A, Acosta H, Barros-Alvarez
XL et al. Leishmania mexicana: LACK (Leishma-
nia homolog of receptors for activated C-ki-
nase) is a plasminogen binding protein. Exp
Parasitol. 2011; 752-761.

169


http://www.ncbi.nlm.nih.gov/pubmed?term=Oliva%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15305724
http://www.ncbi.nlm.nih.gov/pubmed?term=Foglia%20Manzillo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=15305724
http://www.ncbi.nlm.nih.gov/pubmed?term=Pagano%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15305724

14.

15.

16.

17.

18.

19.

20.

21.

22.

170

Iran J Parasitol: Vol. 10, No. 2, Apr -Jun 2015, pp.164-170

Tapia E, Pérez-Jiménez E, Lopez-Fuertes L et
al. The combination of DNA vectors express-
ing I1-12 + IL-18 elicits high protective im-
mune response against cutaneous leishmaniasis
after ptiming with DNA-p36/1.4ACK and the
cytokines, followed by a booster with a vaccinia
vitus recombinant expressing p36/I.ACK. Mi-
crobes and Infection. 2003; 5: 73—84.

Melby C, Yang P, Zhao J, et al. Leishmania do-
novani p36 (LACK) DNA Vaccine Is Highly
Immunogenic but Not Protective against Ex-
perimental Visceral Leishmaniasis. Infection
and Immunity. 2001; 69(8): 4719—4725.

Shirali S, Haddadzadeh HR, Mohebali M,
Kazemi B. Cloning and Sequencing of [ eishma-
nia infantum Iran Strain I.ACK Gene. ] Vet Mi-
crobiol. 2013; 9(2): 129-138.

Noli CH. Canine leishmaniasis. Waltham Fo-
cus. 1999; 9(2): 18-24.

Evans ], Kedzierski K. Development of Vac-
cines against Visceral Leishmaniasis. J Trop
Med. 2012; 1-14.

Bolhassani A, Rafati Yazdi S. DNA Immuniza-
tion as an Efficient Strategy for Vaccination.
Avicenna ] Med Biotech. 2009; 1(2): 71-88.
Kelly L, Stetson BB, Locksley DM. I czshmzania
major LACK Antigen Is Required for Efficient
Vertebrate Parasitization. ] Experi Med. 2003;
198: 1689-1698.

Gradoni L. Vaccine against Leishmaniasis:
State of the art. Vet Res Communi. 2006; 30:
59-63.

Ramos A, Alonsoa JM, Marcen A et al. Heter-
ologous prime-boost vaccination with a non-
replicative vaccinia recombinant vector ex-
pressing I.4CK confers protection against ca-

23.

24.

25.

26.

27.

nine visceral leishmaniasis with a predominant
Th1-specific immune response. Vaccine. 2008;
26: 333-344.

Gonzalo RM, Ramén Rodriguez ], Rodriguez
D et al. Protective immune response against
cutaneous leishmaniasis by ptime/booster im-
munization regimens with vaccinia virus re-
combinants expressing Leishmania  infantum
p36/L.ACK and IL- 12 in combination with
purified p36. Microbes and Infection. 2001; 3:
701-711.

Gonzalo RM, Realb GR, Rodrigueza | et al. A
heterologous prime—boost regime using DNA
and recombinant vaccinia virus expressing the
Leishmania infantumr P36/1.ACK antigen pro-
tects BALB/c mice from cutaneous leishmani-
asis. Vaccine. 2002; 20: 1226-1231.

Ramiro |, Zarate MJ, Hanke | et al. Protection
in dogs against visceral leishmaniasis caused by
Leishmania infantum is achieved by immuniza-
tion with a heterologous prime-boost regime
using DNA and vaccinia recombinant vectors
expressing [.4ACK. Vaccine. 2003; 21: 2474
2484.

Jotjani ON, Ghafarifar F, Sharifi Z, Dalimi A,
Hassan ZM. Cloning and sequencing of L. 7a-
_jor homologue of receptors for activated C ki-
nase (LACK) gene. Modares ] Med Sci. 2009;
11(3-4):19-30.

Jotjani O, Ghaffarifar F, Sharifi Z, Dalimi A.
Cloning and Expression of Recombinant Plas-
mid Containing [.ACK Gene of Léishmania ma-
Jor MHRO/IR/75/ER) in CHO Cells. Isesco
J Sci Technol. 2012; 8(13): 37-43

Available at: http://ijpa.tums.ac.ir




