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1. Abstract Body (up to 250 words)
Here we report the formulation and characterization of superparamagnetic iron oxide nanoparticles (SPIONs) coated with three polymeric layers, to deliver LCS-1 for synthetic lethal targeting of colorectal cancer cells deficient in BLM gene. Synthetic lethality is a molecular-targeted approach for specific inhibition of cancer cells while sparing the normal cells. The synthetic lethal (SL) interaction between SOD1 inhibition and BLM defects is exploited in somatically altered colorectal cancer cells by LCS-1 loaded magnetite nanoparticles, where LCS-1 inhibits SOD1 and selectively kills BLM deficient HCT116 colorectal cancer cells.
Iron-oxide nanoparticles (NPs) containing LCS-1 were synthesized and characterized to get over the limitations related to low aqueous solubility of LCS-1.  These nanoparticles enhanced the efficacy and selectivity of LCS-1 for BLM deficient cancer cells while sparing the non-cancerous cells unharmed. Nanoprecipitation method was employed to formulate the nanopartilces and these were  characterized in terms of size, zeta potential, and poly dispersity index by Dynamic Light Scattering (DLS; Malvern zeta sizer), for shape and surface morphology by Transmission Electron Microscopy (TEM), Field-Emission Scanning Electron Microscopy (FE-SEM) and Atomic Force Microscopy (AFM), for drug-polymer and polymer-polymer chemical interactions by Fourier Transform Infra-red Spectroscopy (FT-IR) and X-ray Differaction (XRD) techniques.

The size and zeta potential, of magnetic nanoparticles was of 138.3 ± 48.21 nm and +18.3 mV and +21.0 mV respectively. Encapsulation efficiency and drug loading capacity were 74% and 8.2% respectively. These nanoparticles coated with biocompatible polymers like aminocellulose, branched poly (amidoamine) and paraben-PEG, did not exhibit any toxicity towards HEK293 cells. LCS-1 loaded nanoparticles demonstrated high selectivity as compared to free LCS-1 towards CHEK2 and BLM-deficient HCT116 cells. These nanocarriers induced persistent DNA damage and apoptosis which demonstrated that LCS-1-NC effectively and preferentially killed CHEK2 and BLM-deficient CRC cells. The nanoparticles exhibited effective uptake in HCT116 colorectal cancer cell as shown by confocal microscopy. 
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