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Cyclophilin A (CyPA) is a 20kD chaperone protein with 165 a.a 
length.
 
It is encoded by the gene PPIA (CyPA) and is located at the position 7p13 
on the short arm of chromosome.

EC 5.2.1.8belongs to class Isomerase ; Subclass cistrans isomerases and 
subsub class peptidylprolyl isomerase 

CyPA catalyzes the isomerization of peptide bonds from trans form 
to cis form at proline residues and facilitates protein folding.

Cyclophilins are a family of highly conserved and ubiquitous proteins, 
termed immunophilins

Thus, CyPA acts as acceleration factor in protein folding and assembly 
and the other roles include intracellular trafficking, signal transduction 
and transcription regulation. 
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Over 
express ion

Cancer type

Lung cancer

Pancreatic cancer

Hepatocellular
carcinoma

Breast cancer

Colorectal cancer

Squamous cell 
carcinoma

Melanoma

Prostate cancer

Glioblastoma 
multiforme
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Cancer
Cancer is a term used for diseases in which abnormal 
cells divide without control and are able to invade other 
tissues.
All cancers begin in cells, the body's basic unit of life.Normal cell

Controlled 
way

Uncontrolled 
way

Abnormal cell

Divide

Mass of tissue 
(tumor)

Metastasis

Y
es No

Malignant Benign
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   Different Kinds of Cancer

Lung

Breast (women)

Colon

Bladder
Prostate (men)

Some common 
sarcomas:
Fat

Bone

Muscle

Lymphomas:
Lymph nodes

Leukemias:
Bloodstream

Some common 
carcinomas:

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

52
9.

1 
: P

os
te

d 
14

 O
ct

 2
01

1



CyPA
Cisplatin

Oxidative stress

Hypoxia

HIF-1α  
transcription 
factor

ROS

SuppressesInduces

Cell death

NO

Cytoprotective role

Cell proliferation

Mechanism of CyPA in cell proliferation of solid tumor
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The existing inhibitors for cyclophilin A

Y27632 Simvastatin
AT 1 a receptor                 
   blocker 

ACE inbitor

Sanglifehrin A 3i3h

Satoh et al., 2009 Habashi et al., 2006 Ejiri et al., 
2003

Sedrani et al., 2003 Shuaishuai et al., 
2009
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Aim
Identif ication of small  molecule   inhibitor  of  cyclophil in 
A using high throughput virtual  screening and molecular 
docking studiesObjectives
Phylogenetic  analysis  for  the selected 17 proteins 
involved  in cancer.
Structural  analysis  for  active s ite  detection.
 Ligand based virtual  screening for  the existing 
inhibitors  of  human CyPA.
Molecular docking studies  using Schr ödinger 
software suite  2010 (Maestro v9.1) .N
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Retrieval of crystal structure

Visualization & Active sites
           prediction

Docking studies

Docked complex 

Structural analogue search

In-house 
library

Maestro 
v9.1

WORK  WORK  
                            
 FLOW FLOW
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1NMK

 XRay Diffraction.
 2 similar chainsA,B.

 DSSP program has predicted 13% helices (3 helices; 23 residues) and 33% 
beta sheets (13 strands; 56 residues).

 The amino acid residues Arg 55, Ile 57, Phe 60, Met 61, Gln 63, Gly 72, Thr 
73, Ala 101, Asn 102, Ala 103, Gln 111, Phe 113, Trp 121, Leu 122, His 126 and 
water molecules at position1001, 1036, 1049, 1056, 1074, 1076, 1103, 1105 were 
found to be present in active site region of human CyPA protein around 4Å of the 
inhibitor sanglifehrin A.

Sanglifehrin A
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7 existing 
inhibitors

50 analogues 

2800 compounds

Protein 
preparation

Ligand 
preparation 

LigPrep – 2771 structures
Post LigPrep – 10,351 
orientations
QikProp – 9929 (422 failed)
Lipinski filter  4682

 Glide

HTVS – 594
SP docking – 236
XP docking  151

Energy minimization – OPLS 
2005
Grid generation – 20 x 20 x 20 Å
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Out of 151

XP GScore Better than 
existing 
inhibitors

TOP 10 proposed  leads

30 compounds

12.110 Kcal/mol 11.635 Kcal/mol

11.101 Kcal/mol 11.054 Kcal/mol

10.897 Kcal/mol 10.837 Kcal/mol

10.652 Kcal/mol 10.448 Kcal/mol

10.166 Kcal/mol

10.152 Kcal/mol

2

3
4

6
5

7 8

9

10

1
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1. SQ29548 
2. Benzyl 2((3chloro5, 8dihydroxyl1, 4 dioxo1,4dihydro2
napthalenyl)amino3phenyl propanoate)
3. Methyl2((3(1Hindol3yl)2((2
pyrrolidinylcarbonyl)amino)propanoyl)amino)3phenyl propanoate
4. Carvedilol 
5. (8hydroxy5quinolinyl)(phenyl) methanone 
6. C28H29N3O4
7. C2(4Benzyloxyphenyl)1carbamoylethylcarbamoyl]methyl}
carbamic acid benzy
8. C18H16N2O4 
9. N(2(((1(2amino3phenylpropanoyl)2
pyrrolidinyl)carbonyl)amino)3phenyl  propanoyl) alanine
10. C24H31N3O5

The list of ten lead molecules
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         Docking complex of 
lead 1 with human cyclophilin A         
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Comparative analysis

Arg 55, Ile 57, Phe 60, Met 61, 
Gln 63, Gly 72, Thr 73, Ala 101, 
Asn 102, Ala 103, Gln 111, Phe 
113, Trp 121, Leu 122, His 126

Asn 102

2 H-bonds – 2.125
                      1.994

Sedrani et al., 2009
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Losartan
Antagonist 
(AT 1a RB)

Treating high 
BP

 Common 
side effectsHead ache 

dizziness 
weakness
 fatigue

raised liver enzymes 
cholestatic hepatitis 
pancreatitis,
 angio-edema

Pharmacokineti
c &

ADME
Propertie
s

Poor

Good

Othe
r

SQ29548

Antagonist 
for TP receptor

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

52
9.

1 
: P

os
te

d 
14

 O
ct

 2
01

1



    
 CyPA over expression has been observed in diverse types of cancer (Lee and Kim, 2010) and 

also in some of the cardiovascular diseases like atherosclerosis, vascular stenosis, abdominal 
aortic aneurysm, cardiac hypertrophy etc., (Saoth et  al, 2010).

 Identification of small molecule inhibitors through virtual screening along with molecular 
docking studies can act as starting point for new generation drug designing from previous 
studies.
  

 The docking result endeavors that  10 proposed leads were not violating ADME properties 
and have better XP GScore than the existing inhibitors.
          

 Lead-1 (SQ-29548) has been docked with human cyclophilin A with XPGScore                        
                      -12.110 Kcal/mol.
 

 SQ-29548 already used as an antagonist for the human recombinant thromboxane receptor 
which supports the ten proposed leads as potential inhibitors.

 Thus, the novel leads identified could reduce the CyPA level which gains its cytoprotective 
role to combat  against different cancers as well as cardiovascular associated diseases if 
synthesized and validated in animal  model.
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