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a  b  s  t  r  a  c  t

Cystatins  are  thiol  proteinase  inhibitors  (TPI),  present  ubiquitously  in animals,  plants  and  micro-
organisms.  These  are  not  merely  inhibitors  rather  they  are  at heart  of  many  pathological  conditions
ranging  from  diabetes  to renal  failure.  These  are  essential  for maintenance  of protein  balance  of  the  cell;
once this  balance  gets  disturbed,  it may  lead  to  cell  death.  Thus,  cystatins  cannot  be merely  regarded  as
TPI’s  as  these  have  been  found  to play  a pivotal  role  in  tumorigenesis  and  neurodegenerative  diseases.
Many  studies  have  reported  the variation  in  cystatin  level  in  incidences  of  different  types  of  cancer;  high-
lighting  an  important  role played  by these  inhibitors  in  cancer  development  and  progression.  Cystatin  C
is increasingly  replacing  creatinine  as  a biomarker  of  glomerular  filtration  rate (GFR)  thereby  highlight-
ing  the  importance  of  this  important  inhibitor.  Some  recent  studies  have  also  reported  the  interaction
pattern  of  various  anti-cancer  drugs  with  cystatins  in  a bid to find  how  these  drugs  affect  this  important
inhibitors  and  whether  these  drugs  have any  side  effect  on  cystatins.  Thus,  in  this  growing  disease  era it
can be  said  that  cystatins  are  no more  just  inhibitors  blocking  the  activity  of  thiol  proteases  rather  they
play  a pivotal  role  in variety  of  pathological  conditions.

© 2017  Elsevier  B.V.  All  rights  reserved.
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1. General

1.1. Proteases

Proteases are enzymes that irreversibly hydrolyze a peptide
bond in an amino acid sequence by nucleophilic attack. Tradition-
ally, proteases were thought of as digestive enzymes that cleave

proteins into smaller peptides and amino acids and their role was
thought of as merely being involved in turnover of cellular proteins
or digestion of nutrient proteins. In recent times, this perception has
evolved and proteases are now seen as vital signaling molecules
that are involved in variety of processes. Protease signaling path-
ways are strictly regulated; any dysregulation of protease activity
can lead to pathologies such as cardiovascular and inflammatory
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