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Diabetes (diabetes mellitus) is a metabolic disorder.

Mechanism of diabetes is, eaten food is broken down into 
glucose, glucose is a form of sugar in blood. Glucose cannot enter 
our cells without insulin being present. Insulin makes it possible 
for our cells to take in the glucose.

There are three main types of diabetes diseases:

   Diabetes Type 1 - Produce no insulin.
   Diabetes Type 2 - Don't produce enough insulin or not       

working properly.
   Gestational Diabetes - Develop diabetes during pregnancy.
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CD59 expression on peripheral blood leucocytes were down 
regulated in type-2 diabetes with macrovascular diseases.

 Diabetic macrovascular diseases, such as cerebrovascular 
diseases, coronary artery diseases and peripheral vascular 
diseases are mediated by atherosclerosis.

 Activated through classical pathway, alternative pathway and 
lectin pathway.

 CD59 is a GPI anchored membrane bound that specifically 
inhibits the formation of the MAC. Complement system play 
important role in diabetic macro vascular diseases.

PROTEIN FUNCTION
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 C5b convertase enzyme and the terminal pathway pore-like membrane 

attack complex (MAC) formation, which result in cell lysis.
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 The presence of hCD59 extensively in human tissues, including 
kidneys and nerves. 

 Human CD59 is inactivated by glycation of its K41 residue because it 
contain a glycation site formed by residues K41-H44 mutations.  
 
Statin is the drug for the Type-2 diabetes and the macrovascular 
diseases.

 Statin has some side effects, they are headache, vomiting, diarrhea, 
rash, rarely liver damage, weakness and muscle pain.

 So that further studies to better drug for than Statin to Type-2 diabetes 
and macrovascular diseases in humans.N
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AIM :    Exploring NAG active site of human CD59 towards 
discovery of novel activators for treatment of diabetes and 
atherosclerosis

OBJECTIVES :

Annotation of structural and functional aspects of human 
CD59.

Prediction of active site residues.

Lead identification and optimization through computational 
docking and high throughput virtual screening (HTVS).
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Structure

Lead Identification

Pathway Analysis

Docking Studies

(Maestro v9.2)

(Virtual Screening)

(Lead ‘1’)
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RESULTS AND DISCUSSION
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A 20 x 20 x 20 Å grid was 
generated

In LigPrep  783 ligand analogues were 
generated

3424 molecules were generated using post lig prep

SP docking generated 150 molecules

75 compounds generated through XP docking

23 lead molecules    having better  binding affinity    to 
RNase 1 compared to the  published  inhibitors 

A 20 x 20 x 20 Å grid was generated

In LigPrep  708 ligand analogues were generated

3490 molecules were generated using post lig prep

SP docking generated 153 molecules

63 compounds generated through XP docking

Finally 2 leads having better binding affinity  to  CD59 
compared to the published substrates
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Lead ‘1’ Lead ‘2’

GRAPHICAL REPRESENTATION OF XPG SCORE
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Lead ‘1’ 
MizoribineN
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Four hydrogen Bonds

Gly77,  Asn78,  Lys97 and
Asp208 of CD59 forming 
hydrogen bonds with Lead ‘1.

Van der Waal Interactions

Leu1, Asn18, Cys19, Ser20, 
Ser21, Asp22, Phe23 and 
Asp24.
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CD59 low expression in Type-2 diabetes leads to macro-vascular diseases and 
atherosclerosis in humans.

 Through computer aided drug designing approach Lead’1 act as potential 
activator for CD59 diabetic therapy.

 Gly77,  Asn78,  Lys97 and Asp208 of CD59 forming four hydrogen bonds   
with Lead ‘1’ (mizoribine). Thus lead 1 having good XPG score of -8.562 k. 
cal/mol.

 Mizoribine have potential in controlling diabetes if synthesized and tested in 
animal model. 

CONCLUSION
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