
Characterization of Cancerous Lung Tissue via Fluorescent Biomarkers 

Introduction 
• Lung cancer is the single most prevalent cancer, which 
is the leading cause of cancer deaths throughout the 
world 
• A new technique that is utilized in detecting lung 
cancer is the characterization of cancerous lung cells 
using innate fluorophores and excitation techniques via 
various wavelengths of light 
• Innate fluorophores are certain macromolecules found 
within cells that emit fluorescent light when excited 
with different wavelengths of light 
• Lung tissue from patients with cancer was assessed by 
exciting cancerous & non-cancerous cells in order to 
compare the levels of innate fluorophores (NAD and 
FAD) 
• The ratio of the states of these molecules gives an 
accurate and quantifiable display of the metabolic 
activity in targeted cells 

Methods 
•  Lung cancer tissue, adjacent lung cancer tissue and 
normal lung tissue were obtained via a specimen bank 
• A specific cell type (cancerous, adjacent or non-
cancerous) was observed using a Quantitative Phase 
Microscope under 40x magnification 
• Each tissue sample was first exposed to UV wavelength 
for 10-20 seconds; image was captured 
• The tissue sample was then exposed to blue wavelength 
for 10-20 seconds; image was captured 
• A DIC was then inserted above the objective lens and 
the light source was blocked from hitting the specimen; 
3 images captured 
• Images sent to Matlab and a code was used to convert 
intensities from the image into counts 
• A concentration gradient was formed for specific 
fluorophores (NAD & FAD) 

Discussion 
Fluorescent biomarkers are a relatively new technique for analyzing the activity macromolecules in cancerous tissue. The 
macromolecules being studied (NAD & FAD) are being excited by a wavelength of 470 nm (blue). Both macromolecules are 
expressed in low concentrations in cancer cells and a slightly higher concentration in cancer adjacent cells. The macromolecule 
concentration in non-cancerous cells is significantly higher than in cancer and cancer adjacent cells. These significant correlations 
and trends show that this technique is efficient in characterizing cancerous and non-cancerous cells, which can help in the 
development of new diagnostic techniques.  
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Fig. 2: Non-cancerous lung tissue treated 
with blue light (470nm)  

Fig. 3: Cancer adjacent lung tissue treated 
with blue light (470nm) 

Fig. 4: Cancerous lung tissue treated with 
blue light (470nm) 

Fig. 1: Concentration analysis of different fluorophore expression in cancerous and non-
cancerous lung tissue  
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Fig. 5: Graphical analysis of the concentration of FAD and NAD in 
cancerous and non-cancerous tissue  
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