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Cancer is the second leading cuase of death globally and a tremendous 
burden on society. Despite the existence of screening and biopsies, the lack 

of sensitive and affordable tools for early diagnosis and prognosis of cancer 
remains key obstacles to reducing cancer mortality. We have developed a new 
nanoprobes for high throughput, sensitive cancer biomarker mRNA analysis at 
single cell level to facilitate rapid cancer detection. This nanoprobe is based 
on single strand DNA functionalized gold nanorods that register the target 
cancer biomarker mRNA in single cells via fluorescence intensity and lifetime, 
facilitating downstream tumour cell differentiation via flow cytometry. 1-5 
Nanoprobes targeting cancer oncogenes, such as c-myc and sox2, have been 
designed and demonstrated with high binding specificity to target through 
fluorescence spectroscopy in solution phase and through flow cytometry in 
varies cell lines. Furthermore, the ability of the nanoprobe to detect cancer 
cells in co-culture with high concentration of non-cancer cells has been 
demonstrated. This proves the principle and demonstrates the potential of 
nanoprobes as a diagnostic tool against a range of mRNA biomarkers to detect 
tumour cells in liquid biopsies includig belly/pleural effusion and blood.
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