PROTOCOL \

1. Baseline acquisition of the hyperspectral image for setting exposure time and gain after
dark-current and thermal noise correction.

*Sample: culture dish filled with culture medium as background

II. General microscopic observation.

*Phase contrast image or differential interference contrast image

11I. Determination of arbitrary intracellular and/or extracellular regions for spectral acquisition.
IV. Hyperspectral image acquisition under the set exposure time and gain.

V. Marked (stained) microscopic observation to visualize distribution the specific region
(nuclear, subcellular organelle and extracellular matrix)

*Example: Hoechst stain (nuclear), Cell mask stain (whole cell), PKH stain (cell membrane)

VI. Determination of the particular spectrum for creation of database

QII. Spectral database creation under biological understanding condition /

Fig.2 Primary cartilage cells obtained from a knee joint of Japanese White rabbit cultured for monolayer in an incubator with air
containing 5% CO, at 37°C. A: differential interference contrast image B: image stained with Cell mask, C: image stained with
Hoechst

4. CONCLUSION

We have successfully developed the hyperspectral imaging system for acquiring spectrum of cells itself used in
regenerative medicine. The system finally allowed to acquire 5 dimensional (x, y, z, time, wavelength) data sets.
We enabled to confirm spectrum of autofluorescence of collagen, absorption of specific molecules in the cultural
medium and increase of scattering signal due to cell components (data not shown) although detail analyses have
not been performed.
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