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Abstract: 

The survival strategies of infectious organisms have inspired many therapeutics 
over the years. Indeed, the advent of oncolytic viruses (OVs) exploits the un-
controlled replication of cancer cells for production of their progeny resulting in 
a cancer-targeting treatment that leaves healthy cells unharmed. Their success 
against inaccessible tumours (deep in the body), however, is highly variable due 
to inadequate tumour targeting following injection into the circulation. To over-
come this, we have developed several Trojans for delivering OV including cells 
(macrophages), liposomes, nanohydrogels, silk fibroin and magnetic nanoparti-
cles (MNPs). Here we describe the co-assembly of these nanobugs with bio-
compatible magnetic nanoparticles derived from magnetotactic bacteria. This 
enables tumour targeting from the circulation with magnetic guidance, protects 
the OV against neutralising antibodies and thereby enhances viral replication 
within tumours. This approach additionally enhanced the intratumoural recruit-
ment of activated immune cells, promoted anti-tumour immunity, induced tu-
mour shrinkage, and increased survival in a syngeneic mouse model of breast 
cancer by 50%. Exploiting the properties of versatile nanocarriers for active tu-
mour targeting, rather than tropism of the virus, offers an exciting, novel ap-
proach for enhancing the efficacy of tumour immunotherapies like OV, for dis-
seminated neoplasms. This is particularly pertinent for cancer types that are re-
fractory to immunotherapies such as breast cancer.  
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