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Figure S1. Schematic representation of a single pVIII major coated protein that is genetically 

modified to selectively detect aromatic hydrocarbon molecules for target-specific sensing.



Figure S2. (a) WHWQ constrained library sequences. (b) Relative yield and stability of the 

engineered peptide sequences.



Figure S3. Photograph and atomic force microscope (AFM) images of the photonic nose. 

Each matrix is composed of an ordered phage bundle nanostructure with different diameters 

and interspacing. Insets indicate the two-dimensional fast Fourier transform (FFT) images of 

the 1st band (red), 2nd band (green) and 3rd band (blue). Scale bar=10 μm. 



Figure S4. (a) AFM image set of a self-assembled M13 phage nanostructure before and after 

CO2 exposure (b) Fast Fourier transform (FFT) analysis of the AFM image before and after 

CO2 exposure (c) AFM image set of a self-assembled M13 phage nanostructure before and 

after toluene exposure (d) FFT analysis of the AFM image before and after toluene exposure.



Figure S5. Schematic illustration of the experimental setup for monitoring cell respiration. 

The photonic nose was placed in the petri dish where cells were incubated, and then the 

digital color image was captured by microscope.



Figure S6. The response time of three-banded photonic sensor on exposure to 5% of CO2 gas. 

The time constants, τ1 and τ2 were calculated by fitting the evolution of the growth and 

decrease of the color intensity, i(t), with the following exponential function. i(t) = a{1 - exp(-

t/τ1)} and i(t) = a{exp(-t/τ2)}.



Figure S7. (a) Real-time RGB intensity profiles in the second and third band of the M-13 

bacteriophage-based photonic nose while E. coli was incubated. The diagonally-across-

marked area indicates the stabilization time for sensing. (b) The optical density (OD) profile 

for calculating the E. coli population where 1 ODλ=600nm=8 X 108 cells/ml.



Figure S8. Reversibility of M-13 bacteriophage color sensor upon exposure to toluene.



Figure S9. Color fingerprint (a) and RGB color pattern (b) used to selectively distinguish 

various chemicals.



Figure S10. Real-time RGB color profiles of the M-13 bacteriophage-based photonic nose 

after exposure to HEK293 cell proliferation.



Figure S11. Real-time RGB color profiles of the M-13 bacteriophage-based photonic nose 

after exposure to NCI-H1299 cell proliferation.



Figure S12. Real-time RGB color profiles of the M-13 bacteriophage-based photonic nose 

after exposure to SK-Hep-1 cell proliferation.



Figure S13. Real-time RGB color profile of the M-13 bacteriophage-based photonic nose 

after exposure to HeLa cell proliferation.



Figure S14. Real-time RGB color profile of the M-13 bacteriophage-based photonic nose 

after exposure to HCT116 cell proliferation.


