HEP (2006) 172:405-416
© Springer-Verlag Berlin Heidelberg 2006

Chemical Chaperones:
Mechanisms of Action and Potential Use

E. Papp - P. Csermely ()

Department of Medical Chemistry, Semmelweis University, Budapest, Hungary
csermely@puskin.sote.hu

1 Chemical Chaperones . . . .. ... ....ceeocormennenan.s 405
11 OSMOIPES « o o v v v et s mmmmas s 406
1.2 Hydrophobic Compounds . . . . ... .. B AN SRR s R ke ks 409
L21 PBA..... .. T T T TS R RN T 409
1.2.2 Lipidsand DEtergents . . . o« o oo v v s v oson e s v m e s st s 410
2  Pharmacological Chaperones. . . . . ..o iie i 410
2.1 EnzymeAntagomists . . . .. ..o c e aane e 410
22 Folding AOMiStS . . . .« v v v v et e 412

----------------------------------------

Abstract An increasing number of studies indicate that low-molecular-weight compounds
can help correct conformational diseases by inhibiting the aggregation or enable the mutant
proteins to escape the quality control systems, and thus their function can be rescued. The
<mall molecules were named chemical chaperones and it is thought that they nonselectively
stabilize the mutant proteins and facilitate their folding. Chemical chaperones are usually
osmotically active, such as DMSO, glycerol, or deuterated water, but other compounds, such
as 4-phenylbutiric acid, are also members of the chemical chaperone group. More recently,
compounds such as receptor ligands or enzyme inhibitors, which selectively recognize
the mutant proteins, were also found to rescue conformational mutants and were termed
pharmacological chaperones. An increasing amount of evidence suggests that the action of
pharmacological chaperones could be generalized toa large number of misfolded proteins,
representing new therapeutic possibilities for the treatment of conformational diseases.
A new and exciting strategy has recently been developed, leading to the new chemical group
called folding agonist. These small molecules are designed to bind proteins and thus restore

their native conformation.
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1
Chemical Chaperones

Chemical chaperones are small molecules with a common feature mimicking
the chaperone function of molecular chaperones. Many osmolytes as well

as compounds with

mutant proteins from aggregation or can help them to escape from quality

the ability to bind to hydrophobic surfaces can rescue



