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Cancer is mostly caused by genetic alteration in either of gain of function and/or loss
of function in response to mutagens, ionizing radiations etc. Synthetic lethality raised as an
exciting new avenue to kill cancer cells by identifying potential druggable targets. Synthetic
lethality define as a lethal interaction between two separate viable mutations when present
together within a cell results in cell death, while mutation is only in either of the genes alone,
cell remains viable.1 Therefore, synthetic lethality is a new pragmatic strategy for the selective
killing of cancer cells by exploring and targeting the synthetic lethal interactors of cancer cell’s
specific vulnerabilities like chromosomal instability (CIN) phenotype. Mutation in CIN genes
leads chromosomal aberrations (aneuploidy by gene amplification, chromosomal translocation) and deoxyribonucleic acid (DNA) mutations leads to single/double strand break that are
repaired by non-homologous end joining (NHEJ) resulting in accumulation of errors, leads to
genomic instability, the hallmark of cancer.2
The sequencing of first human genome in 2000 gave a new track to understand the
differences arises among individuals in response to harmful agent’s exposure and in treatment
outcome called as Pharmacogenetics and Pharmacogenomics.3,4 Personalized medicine is the
tailored treatment based on genetic constitution of a person responsible for individual variably
in drug response and treatment outcome.5 Nanotechnology based approaches helped in delivering drugs emerged based on synthetic lethal interaction. Nanotechnology offered the advantage
of targeted drug delivery, reducing drug dose and dosage frequency and reducing systemic drug
exposure thus limiting side effects and overcoming drug resistance.6,7 The major breakthrough
in the development of personalized medicine is the application of nano-approach to synthetic
lethality to target mutated cancer cells with no harm to normal cells. This approach will help in
increasing the effectiveness of treatment, preventing the development of metastasis of cancer
cells and reducing adverse effects to healthy tissues.
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To effectively kill the cancer cell, there is a need to refine and combine various therapeutic choices for the development of a personalized combination regimen depending upon
the need of individual patient. To improve the clinical activity of dasatinib (tyrosine kinase
inhibitor of src-family kinases) for epithelial ovarian cancer (EOC) it was given in combination
with CX-4945 (CDK2 inhibitor) and increased apoptosis with reduced cell proliferation was
observed across multiple EOC cell lines.8 Three different block co-polymers, polycaprolactone, polyethylene glycol and poly-2-aminoethyl ethylene phosphate, self-assembled to formed
nano-micelles for carrying PLK-1 siRNA (siPLK1) and paclitaxel and was given systemically
to MDA-MB-435 induced tumor xenograft bearing mice for synergistic cancer cell killing requiring 1000-fold less paclitaxel compared to paclitaxel monotherapy, with no side effects.9
Synthetic lethal interactions mediated cancer cell killing is very promising and flourishing treatment strategy that exploits the tumor cell’s vulnerabilities. Poor bioavailability, toxicity issues, emergence of drug resistant cases, and the presence of multiple survival pathways
are the multi-factors that are leading to introduction of nanotechnology for synthetic lethal
application and will lead to success as a targeted therapies. Identifying synergistic killing potential of SL interaction with radiotherapy and theranostics is also under progress. Overall,
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nanoformulations mediated synthetic lethal killing of cancer cells with siRNA or chemical inhibitor will lead to a way towards
personalized nanomedicine with great success.
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