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Protein lipid-modification involves the attachment of hydrophobic groups to polypeptides within 
cells after they are synthesized by ribosomes.  The purpose of these modifications is to anchor 
specific proteins to the cell membrane where they can relay chemical messages from the 
exterior to the cellular interior. Protein prenylation is one example of lipid modification and 
consists of the addition of either C15 or C20 isoprenoid groups to a variety of proteins; such 
species play key roles in regulating processes within cells including cell division, shape, 
differentiation and memory.  Of particular note is the observation that protein prenylation is 
required for the transforming activity of mutant Ras oncoproteins; inhibition of the enzyme 
farnesyltransferase (which catalyzes protein prenylation) arrests the growth of transformed 
cells in a variety of models.  A number of inhibitors of this enzyme and others in the protein 
prenylation pathway are currently in clinical trials for cancer therapy and other diseases. This 
presentation will describe how chemistry has driven the discovery of new biology and 
biotechnology applications in the field of protein prenylation. Alkyne containing analogues 
have been used to profile and monitor levels of prenylation in various diseases. Te-containing 
compounds have been used to measure levels of prenylation in individual cells. Diazirine-
functionalized probes are being used to identify interactors of prenylated proteins. Non-natural 
prenylated proteins have been developed for imaging applications and for the construction of 
new nanostructures for therapeutic purposes. These examples highlight the broad scope of 
this important post-translational modification. 
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38.46%  Endosomal transport

33.33%  Cortical cytoskeleton organization

15.38%  Peptidyl-cysteine methylation

5.13%  Regulation of synaptic vesicle exocytosis

5.13%  Regulation of filopodium assembly

2.56%  Positive regulation of exocytosis

27.27%  GTP binding

18.18%  Myosin V binding

9.09%  G protein activity

9.09%  GDP-dissociation inhibitor binding

9.09%  GDP binding

9.09%  GTP-dependent protein binding

9.09%  Positive regulation of lipase activity

9.09%  ATPase binding

47.05%  Anchored component of synaptic vesicle membrane

5.88%  Recycling endosome membrane

5.88%  Cleavage furrow

23.53% Endocytic vesicle

11.76%  Melanosome

5.88% Extrinsic component of cytoplasmic side of plasma membrane
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1 5 . 3 8 %   C h e m o k i n e  s i g n a l i n g  p a t h w a y

1 . 9 2 %   E n d o c y t o s i s

1 . 9 2 %  S a l m o n e l l a  i n f e c t i o n

1 . 9 2 %  V a s o p r e s s i n - r e g u l a t e d  w a t e r  r e a b s o r p t i o n
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