
Inhibitors of Farnesyl Pyrophosphate 
Synthase 

Overview:

McGill University is seeking to out-license novel compounds characterized as human Farnesyl
Pyrophosphate Synthase (hFPPS) inhibitors. Human FPPS is responsible for the biosynthesis
of farnesyl pyrophosphate (FPP), the first branching point of the mevalonate metabolic pathway.
Consequently, FPPS controls intracellular levels of multiple down-stream isoprenoid and
steroidal metabolites, including geranylgeranyl pyrophosphate (GGPP), squalene and
cholesterol. Both FPP and GGPP are essential for post-translational modification (prenylation) of
small GTPases, a large family of signalling proteins that are fundamentally important for cell
survival. Intervention of this pathway is an approach that has found widespread clinical utility
including: statins that inhibit hydroxymethylglutaryl-CoA reductase and cholesterol biosynthesis,
and nitrogen-containing bisphosphonates (N-BPs) indicated for osteoporosis and bone cancer
metastasis.

Applications:

It is estimated that more than 2% of the human proteome is farnesylated or geranylgeranylated.
Farnesylation of the small GTP-binding proteins Ras is required in order to regulate the
proliferation, invasive properties, and pro-angiogenic activity in human cancers. Inhibitors of
hFPPS are reported to stimulate the immune system through activation of Vg2Vd2 T cells.
Widely used for bone resorption disorders, bisphosphonates manifest antitumor and
antimicrobial effects, more specifically broad-spectrum antiviral and antibacterial effects. The
antitumor effects of bisphosphonate inhibitors of hFPPS (and/or it related enzyme hGGPPS)
have been implicated in a variety of cancers, including colorectal, prostate, melanoma, breast,
ovarian, and brain cancers. Bisphosphonates may also be used to treat infectious diseases
caused by microorganisms (e.g. Staphylococcus aureaus) and protozoan parasites, such as the
groups of Leishmania, Plasmodium, Trypanosoma, Toxoplasma, Cryptosporidium and others, by
inhibiting the analogous FPPS enzyme of these organisms.

Characteristics:

 Low molecular weight heterocyclic compounds;

 Structure based compound design;

 Lead optimization ongoing.
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Research:

Synthesis of small molecule ligands that modulate mammalian or microbial targets. Chemical tools that
facilitate investigations into the biological role of proteins associated with a disease state, thereby
amenable to therapeutic intervention.

Structure-based ligand design targeting human farnesyl pyrophosphate synthase (hFPPS). A key
objective is to synthesize novel active site or allosteric site inhibitors of hFPPS that could potentially
serve as lead compounds with clinical utility in osteoporosis, cancer and viral infections.
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