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INTRODUCTIONINTRODUCTION
- Malaria is a infectious disease by Plasmodium spp.
. Plasmodium vivax
. Plasmodium faciparum
. Plasmodium malariae
. Plasmodium ovale

- Of the four most common species that infect human, Plasmodium vivax and 

P. falciparum account for 95% of infections. 

-Plasmodium species also have the widest distribution, extending throughout the 

tropics, subtropics, and temperate zones. 

- More than 300 million individuals throughout the world are infected with malaria, 

and more than 1 million people a year, most of whom are children, are being 

killed by this disease.



INTRODUCTIONINTRODUCTION



- The monoclonal antibodies (McAbs) have been used widely for diagnosis.

- Actually, diagnostic kits against P. falciparum infections have 88 ~ 98% sensitivity. 

- But, in case of P. vivax infections, diagnostic kits have 70 ~ 80% sensitivity, which

is remains a problem.

INTRODUCTIONINTRODUCTION

The three stages of an attack of malaria



• To develop the dipstick kit had high sensitivity, it is necessary to

produce the monoclonal antibodies with high affinity. So, First of all 

the present study was undertaken to produce hybridoma cells to 

be used for generating monoclonal antibodies with high affinity and 

specificity against P. vivax lactate dehydrogenase (PvLDH).

PURPOSESPURPOSES



Amino acid sequences alignment of lactate dehydrogenases (LDH) from P. vivax and 
Homo sapiens isoforms. Each antigens were produced three specific region of P. vivax
LDH, #1, #2 and #3, respectively. 

MATERIAL & METHODSMATERIAL & METHODS



Amino acids sequence of recombinant polypeptides specific 
for P. vivax LDH. 

-SKAKIVLVGSGMIGGVMATLIVGKNL- 26 amino acids

-FTKAPGKSDKEWNRDDLLPLNNKIMIEIGGH- 31 amino acids 

-DYG-HSDIFGGTPVVLGAN- 18 amino acids

Fractions Amino acids  sequence
# 1

# 2

# 3



A. Immunization of mice
B. Cell fusion of myeloma cells and spleenocytes
C. Production of hybridoma cells 
C. ELISA screening
D. McAbs cloning & determination of McAbs isotype 
E. Purification of McAbs from mouse ascites
F. Sensitivity test and patient blood test by ELISA 

Hybridoma technique
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SDS-PAGE bands pattern of the P. vivax merozoites lysate. 15% gels were 
prepared, and lysate was electrophoresed under reducing conditions and 
stained with coomassie blue. The 33 kDa of band (arrow) indicate presumed P. 
vivax lactate dehydrogenase. P.v, P. vivax lysate; M, prestained molecular size 
marker. 

RESULTSRESULTS
SDS-PAGE bands pattern



Antigen reactivity of the hybridoma cells culture supernatant. A405 
values of PvLDH (n=3) were determinated by indirect ELISA. Normal serum 
was diluted 1:200. PBS was control.

Antigen reactivity by ELISA 



Antigen reactivity of the ascitic fluids. A405 values of PVLDH (n=3) were 
determinated by indirect ELISA. Normal serum was diluted 1:200. PBS was 
control.

Antigen reactivity by ELISA



Western blot analysis of four McAbs reacted with the P. vivax merozoites 
lysate. P. vivax merozoite lysates were separated by SDS-PAGE and reacted 
with McAbs. Only one strong reaction band with 33 kDa molecular weight (arrow), 
persumed LDH, was detected. M, molecular size marker; Lane 1, B4D; Lane 2, 
C2B; Lane 3, D2H; Lane 4, D7E; Lane 5, normal mouse serum.      
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Isotyping of monoclonal antibodies

• Mouse monoclonal antibody isotyping kit (Sigma)

B4D C2B D2H D7E

Ab Isotype 
class

IgG2b IgG2b IgG2b IgG2b



Antigen detection by indirect ELISA

Coating Ag: P. vivax patient’s blood (100ul) /  pvLDH  recombinant Ag ( 2 ug/ml) 
Primary Ab: Ascites McAb D2H / D7E (1:500 dilution)
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Coating Ag: P. vivax patient’s blood 
Primary Ab: McAb D2H and D7E purified IgG conjugated with Biotin

Affinity test by direct ELISA

(McAb D2H and D7E - biotin conjugation)



• Production of ascites fluid from BALB/c mice 

• Antibody Purification (IgG)

: ImmunoPure (protein A) IgG purification Kit (Pierce)

• Antibody Conjugation (IgG-HRP conjugation)

P. vivax LDH monoclonal antibody   

B4D C2B D2H D7E

Purified Ab 1.1 mg/ml 1.2 mg/ml 1.9 mg/ml 1.1 mg/ml

Ab-HRP 
conjugation 1 mg/ml 1 mg/ml 1 mg/ml 1 mg/ml

IgG purification



Coating Ab: McAb D7E
Primary Ab: McAb D2H-HRP conjugate
Ag: P. vivax patient’s bloods (No. 1 ~ No. 180)

Sensitivity test by sandwich ELISA



Coating Ab: PvLDH McAb D7E
Primary Ab: PvLDH McAb D2H-HRP conjugate
Ag: P. vivax patient’s bloods (No. 180) 

Healthy human’s bloods (No. 57)
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X= 0.22 ± 0.05
n= 57
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X= 0.72 ± 0.18
n= 180

98% sensitivity

Healthy human P. vivax patient

Sensitivity test by sandwich ELISA



CONCLUSIONSCONCLUSIONS

- We undertook to produce hybridomas generating 

McAbs of P. vivax lactate dehydrogenase (PvLDH).

- Four McAbs (B4D, C2B, D2H, D7E) were obtained.

- The isotypes of all McAbs were IgG2b type. 

- Purified antibodies were tested with HRP-conjugated 

antibodies, and bloods of P. vivax patients by sandwich 

ELISA , showing the 98% sensitivity.


