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Production and Partial Characterization of 
Monoclonal Antibodies to Leishmania 
 
 

 
Abstract 
Background: Monoclonal antibody technology allows identification 
of amastigote-specific antigen in human tissue biopsies and search 
for a suitable vaccine candidate, which may induce a long lasting 
immunity. 
 
Objectives: Production and partial characterization of seven mono-
clonal antibodies against Leishmania tropica promstigotes. 
 
Methods: Seven murine monoclonal antibodies of the IgG isotype 
were produced against the stationary stage promastigotes of 
Leishmania tropica.   
 
Results: Extensive cross reactivity was found within 4 reference 
strains and isolates from the patients.  Non-Leishmanial antigens 
were not recognized by any of the antibodies.  One antibody recog-
nized a diffuse band 64 to 86 kDa, and the other 6 recognized 1, 2, 
or more bands in immunoblotting of soluble antigens of promas-
tigotes.  The reaction of these 7 antibodies with the soluble extracts 
of 4 reference strains of Leishmania and 10 isolates from patients 
was studied.   
 
Conclusion: Although these antibodies were not suitable for identi-
fication purposes, the characterization of shared epitopes may be 
considered in studying the antigenic structure of these organisms.  
Further experiments may confirm the idea that some of these epi-
topes are suitable vaccine candidates. 
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Introduction 
 

onoclonal antibodies have been used extensively in experi-
ments designed for detection and characterization of Leish-
mania antigens.1-4  These antigens may be involved in 

parasite invasion of host macrophages and establishment of immu-
nity 5-7 

Identification of Leishmania isolates is considered as an important 
approach to parasite control and this has been made possible by 
employing monoclonal antibodies.8,9,2  Stage-specific monoclonal 
antibodies have been used in experiments on parasite differentia-
tion.10
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Monoclonal antibody technology allows identification 
of amastigote-specific antigen in human tissue biop-
sies,11 and search for a suitable vaccine candidate, 
which may induce a long lasting immunity.12,13  This 
report describes the production of seven monoclonal 
antibodies against Leishmania tropica promstigotes.  
We studied the reactions of these antibodies with 
soluble extracts prepared from different strains of 
Leishmania.  Western bolt analysis of antigens indi-
cated the presence of epitopes shared by multiple 
components. 
 
Materials and Methods 
 
Parasites 

Four reference strains of Leishmania; L. tropica 
k-27, L. infantum IPTI, L. donovani DD8, and L. ma-
jor 5ASKH strains were kindly provided by Dr. Evans 
(London School of Tropical Medicine and Hygiene), 
and preserved in liquid nitrogen.  Ten Leishmania 
spp. were isolated from skin lesions of patients with 
cutaneous leishmaniasis in the Department of Para-
sitology of Shiraz University of Medical Sciences, 
Shiraz, Iran. 

All the organisms were propagated in RPMI-1640 
supplemented with 15-20% fetal calf serum. 

L. tropica K-27 was used as the source of antigen 
for immunization of BALB/c mice. 
 
Preparation of the antigens 

Washed stationary phase promastigotes were 
processed in three cycles of freezing and thawing.  
The suspension was centrifuged at 5000 g for 20 
minutes.  The supernatant was stored in liquid nitro-
gen as soluble antigens of Leishmania. 
 
Hybridoma production 

Spleen cells were isolated from BALB/C mice 
immunized by intraperitoneal injection of 108 promas-
tigotes in complete Freund’s adjuvant.  Immunization 
was completed by a booster injection of 108 promas-
tigotes three weeks later, and a final injection of 108 
promastigotes five days before fusion.  Hybridomas 
were produced by fusion of spleen cells with the 
myeloma cell line P3-C63-Ag8.655 by polyethylene 
glycol according to the method described by Har-
low.14 

Hybridomas were selected in HAT-RPMI medium 
(Gibco), 10% FCS.  Antibody secreting cells were 
cloned using limiting dilution method.  Culture super-
natants of the cloned cells were collected as the 
source of monoclonal antibody. 

Seven cloned hybridomas were selected for fur-
ther studies.  The results of immunoblotting sug-
gested that they reacted to distinct epitopes and 
were not identical.  Isotypes were determined by 

sandwich ELISA method using the commercial Iso-2 
kit. 
 
ELISA method 

ELISA plates (Nunc, Denmark) were coated with 
100 µl of soluble antigens of Leishmania at the con-
centration of 2.5×106 promastigotes buffer (0.05% 
Tween 20 in PBS).  Plates were blocked in 2.5% 
casein, 0.05% Tween 20 in PBS for 60 minutes. 

Supernatant of the hybridoma culture fluids were 
collected and added to each well without dilution. 

Plates were incubated for two hours at 37 °C, 
washed three times and horse raddish peroxidase 
(HRP) conjugated second antibody (Goat-anti-
mouse, Sigma) added to each well, and incubated 
for 45 minutes.  Plates were washed and 100 µl of 
substrate (5 mg. of orthophenylene diamine (OPD), 5 
µl of H2O2 and 10 ml of PBS) was added to each 
well.  After ten minutes of incubation in the dark, the 
reaction was stopped by 25 µl. of 12.5% H2SO4. 

The results were read and recorded by ELISA 
reader Tittertech plus-MS2.  The ratio of the optical 
density of the negative control was determined as R-
value.  R-values ≥3 were considered as positive. 
 
Western blot analysis 

Antigens were separated by SDS-PAGE accord-
ing to the method described by Harlow,14 and trans-
ferred to nitrocellulose sheets by electrophoresis 
according to the procedure described by Maizles.15 

The sheets were cut into strips and quenched 
with 0.05% Tween 20, 2.5% BSA for 60 minutes.  
The strips were incubated in culture supernatants 
containing monoclonal antibodies for two hours at 25 
°C, washed three times in PBS-Tween followed by a 
single wash in PBS. 

Substrate (10 ml of 50 mM Tris; pH=7.6, 5 mg 
DAB 5 µl H2O2) was added and incubated for 10 
minutes in the dark.  The reaction was stopped by 
rinsing the strips in distilled water. 
 
Reaction of antibodies with non-leishmanial antigens 

Soluble antigens from crithidia, mycobacterium 
(BCG), and Escherichia coli were tested for any pos-
sible reaction with monoclonal antibodies using 
ELISA. 

The principles of the method are described 
above.  These antigens were not recognized by any 
of the monoclonal antibodies. 
 
Results 

Hybridomas were selected by the reaction of their 
supernatant with the soluble antigens prepared from 
promastigotes of L. tropica K-27 by ELISA method.  
Further experiments were performed to study the 
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Table 1: Reactivity of monoclonal antibodies with solu-
ble promastigote antigens from different strains of 
Leishmania in ELISA 

Leishmania strain  
Monoclonal 
antibody 

K-27 5ASKH DD8 IPTI 

9A9 6.0 6.5 5.5 6.7 
9H7 6.8 7.0 7.1 6.9 
8C11 8.0 8.2 8.6 8.5 
8B11 7.8 8.0 8.0 7.8 
9A2 7.8 8.0 7.9 7.5 
9F1 10.0 9.0 9.9 10.0 
8A5 10.0 9.8 10.1 9.5 

R-value is the ratio of OD of the test sample/OD of nega-
tive control.  

Table 2: Reactivity of monoclonal antibodyi es with 
soluble promastigote antigens from 10 isolates of 
Leishmania in ELISA 

R value  
Monoclonal an-
tibody 

Range  Average 

9A9 8.2-14.0 10.7 
9H7 2.0-7.0 3.7 
8C11 11.0-16.2 13.9 
8B11 6.8-12.2 13.9 
9A2 10.5-13.7 11.7 
9F1 9.0-15.3 12.8 
8A5 12.8-17.5 14.7 

R value is the ratio of OD of the test sample/OD 
of negative control.  

interaction of these antibodies with Leishmania anti-
gens. 

The reactions of seven monoclonal antibodies 
with soluble extracts of four strains of Leishmania are 
shown in Table 1.  As the results indicated all mono-
clonal antibodies reacted with antigens prepared 
from promastigotes of four reference strains of 
Leishmania in the ELISA method.  Table 2 repre-
sents the reactions of seven monoclonal antibodies 
with soluble antigens of promastigotes of ten isolates 
of Leishmania.  Antibody 9H7 did not react strongly 
with antigens prepared from some of the Leishmania 
promastigotes tested (number 11, 13, 20 and 32). 

Antigen location was determined using each anti-
body on promastigotes from different phases of 
growth.  The results of immunoperoxidase staining 
indicate that the pattern of labeling does not vary 
with different phases of growth.  Three patterns of 
enzyme labeling are shown in Figures 1, 2, and 3. 

The results of immunoblotting indicated that one 
antibody recognized a diffuse broad band.  Antibody 

9H7 recognized a single band.  The other five anti-
bodies recognized more than one band (Fig. 4).  This 
may suggest the presence of shared epitopes on 
different antigens of Leishmania organisms.  Degra-
dation of the antigen into fragments in the process of 
antigen preparation is also possible. 
 
Discussion 
 
The results of this study indicate that extensive 
cross-reactivity exists between the antigens of 
Leishmania isolates.  Six out of seven antibodies 
reacted with all Leishmanias studied.  One antibody, 
9H7, reacted only weakly with Leishmania isolates 
number 11, 13, 20 and 32.  This antibody reacted 
with a 50 kDa antigen presenting as a weakly labeled 
band.  Antibody 9A2 recognized epitopes on anti-
gens with molecular weights between 64 and 89 
kDa.  The results of other investigations indicate that 
glycolipids show a characteristic diffuse migration in 
SDS-PAGE,16-18 that is consistent with the migration 

 

Figure 1. Immunoperoxidase labeling of Leishmania 
promastigotes from different in vitro growth phases with 
monoclonal antibodies 9A9, 8B11, and 8A5. 

 

Figure 2. Immunoperoxidase labeling of Lesihmania 
promastigotes from different in vitro growth phases with 
monoclonal antibody 9A2. 
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pattern of the antigens detected by monoclonal anti-
body 9A2.  Antibody 9F1 recognized an epitope pre-
sent on proteins with molecular weights of 46, 63, 69 
and 83 kDa.  Antibody 8B11 recognizes the epitope 
on multiple components corresponding to the mo-
lecular weights of 38, 41, 46 and 83 kDa.  The epi-
tope that is recognized by antibody 9A9 is detected 
on components with molecular weights of 41, 42, 44 
and 51 kDa.  Antibody 8C11 reacts with an epitope 
shared between antigens of 40, 46, and 48.9 kDa.  
Shared epitopes of different antigens of Leishmania 
have been reported.19 

The significance of common epitopes on different 
antigens is not clear in this stage.  It is reasonable to 
conclude that different antigens may have shared 
epitopes and that two or more monoclonal antibodies 
recognize a single antigen.  Monoclonal antibodies 
9H7 and 8C11 both recognize epitopes on a 48.9 
kDa antigen, but the epitope recognized by 8C11 
also exists on antigens with molecular weight of 40 
and 46 kDa.  This indicates that the epitopes recog-
nized by these two antibodies are not identical.  Al-
though existence of these shared epitopes and 
cross-reactivity may not be useful for typing 
Leishmania isolates, these antibodies may be useful 
in experiments on identification of shared epitopes as 
potential candidate antigens for vaccine development 
or suitable targets for chemotherapeutic agents. 

These antibodies may also provide help for the 
affinity purification of antigens. 
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