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the Plasmodium species (Plasmodium falciparum, Plasmodium 
vivax, Plasmodium ovale, and Plasmodium malariae

genus.  P. falciparum is the most virulent of  the four 
species causing malaria and responsible for most 

P. falciparum 

clearance.  Because of  the increased prevalence of  P. 
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ABSTRACT

Malaria is a major public health concern, and malarial parasites have developed resistance against the commonly 
Plasmodium falciparum 

considered as potential antimalarial drug targets, a little is known about their structural biology. The tertiary structure 
of triose phosphate isomerase of P. falciparum 3D7 was determined by means of homology modeling through multiple 

triose phosphate isomerase. The secondary structure indicates that the predicted 3D structure of triosephosphate 
isomerase of P. falciparum

these will further be tested by wet lab studies for a targeted vaccine design against P. falciparum 3D7.
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INTRODUCTION
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falciparum
treatment and control of  this disease are becoming 

P. 
falciparum

antimalarial chemotherapeutics such as chloroquine and  
sulfadoxine.

 
metabolism.

P. falciparum might be of  undoubted value 

It might be argued that the same triosephosphate 

P. falciparum

report that during malarial infection, patients mount 

Indeed, the triosephosphate isomerase from the parasite 
Schistosoma mansoni 
and has been considered for vaccine development.  In this 

P. falciparum 

MATERIALS AND METHODS

Computational methods

the target, building of  the model, and evolution of  the 

of  P. falciparum

Template selection and sequence alignment

 server, developed and maintained in Adam 

Model building

P. falciparum

Evolution and validation of  model

 in order to select the 

Secondary structure and active site analysis

RESULTS

Template selection and sequence alignment

P. 
falciparum
of  the template sequence of  chain A, triosephosphate 
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isomerase of  P. falciparum 

3D-model

P. falciparum 

Validation of  model

Validation of  the structure
 and 

score and average Z
P. falciparum

Secondary structure and active site of  triosephosphate 
isomerase

Analysis of  secondary structure

Active site determination
P. falciparum 

DISCUSSION

Figure 1: 3D model of triose phosphate isomerase of P. falciparum 
3D7 by comparative modeling (Swiss Model Workspace)

Figure 2: Ramachandran plot of triose phosphate isomerase of P. 
falciparum 3D7 obtained through the modeling toolTable 1: Ramachandran plot statistics of 

triosephosphate isomerase of  3D7
Rama chandran plot statistics  (%)
Residues in the most favored regions [A, B, L] 204 90.3
Residues in the additional allowed regions [a, b, l, p] 21 9.3
Residues in the generously allowed regions [a, b, l, p] 1 0.4
Residues in the disallowed regions 0 0.0
Number of non-glycine and non-proline residues 226 100
Number of end-residues (excl. Gly and Pro) 2
Number of glycine residues (shown in triangles) 14
Number of proline residues 4
Total number of residues 246

Table 2: Z scores of individual component of QMEAN for 
 3D7) models

Scoring function term Z-score
C_  interaction energy 0.16
All-atom pairwise energy
Solvation energy 1.72
Torsion angle energy
Secondary structure agreement 0.12
Solvent accessibility agreement 0.46
QMEAN6 score 0.00
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et 
al., 
from Helicobacter pylori

the models on the basis of  a linear combination of  six 
structural descriptors, and four of  them are the statistical 

Figure 3: Verify 3D graph of triose phosphate isomerase (P. falciparum 
3D7)

Figure 4: Graphical presentation of estimation of absolute quality of 
model triosephosphate isomerase (P. falciparum 3D7). The QMEAN Z 
scores were near “0” value for the model compared to the nonredundant 
set of protein structure. Here the dark zone indicates that the model has 

locates outside of this dark zone. Good models are generally located 
in the dark zone. The red marker indicates a query or a generated 
target model, which are considered to be a good model according to 
their position near or in the dark zone

of triosephosphate isomerase  3D7 by 

Secondary structure (%)
Alpha helix 48.37
310 helix 0.00
Pi helix 0.00
Beta helix 0.00
Extended strand 16.67
Beta turn 5.69
Bend region 0.00
Random coil 29.27
Ambiguous state 0.00
Other states 0.00

Figure 5: -sheet in between them.  
(b) The table shows the area and the volume for different active sites of triosephosphate isomerase, and the best active site remains in an area 

ba
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 A solvation potential 
et al., 

 and solvent 
 It might be possible to consider as a better 

 According to 

(P. falciparum

to reference structure of  high resolution obtained from 
Z score and “0” is 

the average Z score for the good model.  According to 
et al Z

of  the “degree of  nativeness” of  the structural features 
observed in a model and indicates that the model is of  

 In the 
Z score for triosephosphate 

isomerase (P. falciparum

structure.

measure of  the strength of  the chemical bond. Active site 
position of  the building protein starting from amino acid 

CONCLUSION

triosephosphate isomerase from P. falciparum

of  triosephosphate isomerase from P. falciparum

mutagenesis experiments and to support the drug design 

broad screening on inhibitors of  the protein and can be 
further implemented in future drug designing.
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Announcement

Android App

A free application to browse and search the journal’s content is now available for Android based mobiles 
and devices. The application provides “Table of Contents” of the latest issues, which are stored on the 
device for future offline browsing. Internet connection is required to access the back issues and search 
facility. The application is compatible with all the versions of Android. The application can be downloaded 
from https://market.android.com/details?id=comm.app.medknow. For suggestions and comments do 
write back to us.


