Editorial

Concept of Synthetic Lethality in Cancer

Targets that are present in tumor cells but absent in normal cells are the ideal or preferable cancer drug targets. Such
cancer targets are defined as synthetic lethal interactions or as cancer-specific vulnerabilities with cancer-specific
genetic lesions. The quest for synthetic lethal interactions concentrates on proteins that elude pharmacological
inhibition but are frequently mutated.'

Calvin Bridges, in 1922, first described the phenomenon of synthetic lethality and noticed that in Drosophila
melanogaster combinations of mutations confer lethality.? The term ‘synthetic lethality” was coined by Theodore
Dobzhansky in 1946 to describe a similar type of genetic interaction in wild-type population of Drosophila.?

The term synthetic lethality refers to the interaction between two genetic components. Synthetic lethality also
applies to cases in which the combination of a mutation and the action of a chemical compound causes lethality,
whereas the mutation or compound alone is nonlethal but act synergistically.*

Exploiting synthetic lethal interactions with cancer-associated mutations are the recent efforts in the design
of cancer therapy. To reduce off-target effects of chemotherapies and chemopreventive drugs, a synthetic lethal
approach to cancer therapy is currently being explored.

Mutated oncogenes with increased activity are inhibited by a vast majority of targeted anticancer drugs. Yet many
tumors do not contain such actionable aberrations, such as those harboring loss-of-function mutations. The concept
of targeting synthetic lethal systems in cancer cells has provided a pathway to exploit more of the epigenetic and
genetic changes acquired during carcinogenesis.’

Synthetic lethal analysis can be used to understand mechanisms of known chemotherapeutic drugs by identifying
genes whose function is necessary for drug therapy. Mutations in BRCA1 and BRCA2 predispose individuals to breast
and ovarian cancer.* PARP1 is an enzyme involved in repairing single-stranded DNA breaks, and the inhibition of
this enzyme is selectively lethal to such tumors as cancer cells accumulate DNA which cannot be repaired. Synthetic
lethality is also used for screening purposes of gene libraries to detect drugs that specifically inhibit cancer cells. In
a recent study, a compound of 3200 screened molecules was a synthetic lethal inhibitor of pancreatic cancer, such
findings suggest a potential mode of treatment of pancreatic cancer.”

New synthetic lethal partners are created in cancer cells and are marked by errors in DNA repair, uncontrolled
transcription and genetic instability. A cancer-related mutation can sensitize cancer cells to chemotherapy that target
its synthetic lethal partner, since drugs act on a target-specific gene product which resembles the phenotype caused
by a mutation.®

Synthetic lethality should be used to avoid off-target side effects of chemotherapeutics by targeting synthetic
lethal partners of mutations in cancer cells which are nontoxic to normal cells.
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