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Computer aided protein structure based molecular docking approach to discover new 
antimalarial drug leads  
Malaria is by far the most important tropical parasitic disease, and kills more people than 
any other communicable disease except tuberculosis. The causative agents in human are 
four species of Plasmodium protozoa: P. falciparum, P. vivax, P. ovale and P. malariae. Of these, 
P. falciparum accounts for the majority of infections and is the most lethal. P. falciparum has 
developed resistance to drugs including chloroquine and mefloquine. Although some new 
drugs have appeared in the last 20 years, new especially inexpensive and affordable drugs 
are badly needed. P. falciparam proliferation in human erythrocytes requires purine salvage 
by hypoxanthine-guanine-xanthine phosphoribosyltranserase (HGXPRTa5e). Thus, 
interfering with purine salvage could be an effective way of killing these organisms. In this 
presentation we seek to demonstrate the feasibility of computer aided protein structure 
based design approach to discover new drug leads to block purine salvage in the parasitic 
protozoan Plasmodium falciparam. The software package DOCK 4.0 was used to screen the 
Maybridge chemical database for potential HGXPRTase inhibitors. We found that the 
docked immucillinHP reproduced the crystallographic binding mode. The root mean square 
deviation (RMSD) of the docked immucillinHP with respect to the X-ray crystal structure 
was 0.784 A. The total of 22000 compounds have been docked and the 5 compounds with 
highest negative energy scores along with docked immucillinHP were shown below. The 
energy soccer is measured in kJ/mol and given in parenthesis. Some of these compounds in 
the present study may serve as a starting point for further molecular design of novel 
antimalarial drugs.  
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Characteristics of pectic polysaccharides of cell walls of Cucurbita mostacha cultivar 
(Wattakka)  

 
Pectin is a major cell wall polysaccharide of parenchymatous tissues of edible plant material. 
Fruits and vegetables contain approximately 35% cellulose, 15% hemicellulose, 40% pectins, 
5% protein and 5% phenols. This study investigates the characteristics of pectic 
polysaccharides of cell wall polymers of Wattakka, Cucurbita mostacha.  

 
The cell wall material of frozen edible tissues of Wattakka was isolated as Cold-Alcohol 
Insoluble Residue (CAIR), by homogenizing with ethanol (85% v/v, final concentration) at 20 



°C, filtering and freeze drying. CAIR was sequentially extracted with cyclohexane—trans 1,2 
diaminetetra-acetate (CDTA, Na salt, 0.05 M, pH 6.5) 6 h, 20 -22 °C, CDTA (Na salt, 0.05 M, 
pH 6.5) 2 h, 20°-22°C, Na2CO3 (0.05 M) 24 h, 8° C and Na2CO3 (0.05 M) 2 h, 20 –22 °C. The 
extracts were purified using anion exchange chromatography (DEAE Trisacryl M, Phosphate 
form) and eluted using Phosphate buffer (50 mM, pH 6.5, containing 0.125 M to 1M NaCl). 
Sugar compositions of the fractions were determined as alditol acetates by GC techniques, 
after acid hydrolysis (12 M H2S04). Uronic acid content was determined by a colorimetric 
method.  
 

Results showed that 29.6% was isolated as CAIR from the original sample. The recoveries of 
CDTA-1 and CDTA-2 fractions were 23.4% and 1.3% respectively, with the largest soluble 
fraction containing bulk of the pectic polysaccharides (90%) obtained from the middle 
amelIa. The branching points (rhamnose: galacturonic acid) were at a ratio of 1: 38 and 1: 30 
respectively. In contrast, Na2CO3 —1 and Na2CO3 —2 fractions had low yields (2.5% and 
1.2%), with more branching points at 1:22 and 1:25 (rhamnose : galacturonic acid) which is a 
characteristic of primary cell walls. The major fraction obtained by anion exchange 
chromatography (CiA) contained 87% uronic acid, with a rhamnose: uronic acid ratio of 1: 
44. The major neutral sugar in all fractions was found to be galactose. The pectic 
polysaccharides accounted for approximately 80 % of the of cell walls of wattakka, which 
contained galactan as the major neutral side chains of the rhamnogalactouronan backbone.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


