
multaneous multimodality imaging afforded by our
microscope can provide overlays of various image
channels, as shown for OCM and the multiphoton
fluorescence from the DNA–nuclear dye (Fig. 3D).
The SOCM analysis information is consistent with
the multiphoton imaging data in identifying the loca-
tions of the nuclei within these cells. Of the six nuclei
identified in the multiphoton fluorescence image (Fig.
3C), five nuclei are clearly identified in the SOCM

image (Fig. 3B, green–blue regions). The remaining
cell nucleus (leftmost cell) may not be identified as
clearly with SOCM, because this cell may be smaller
and have a flatter profile than the others, resulting in
a backscattering spectrum more similar to the back-
ground.

In conclusion, spectroscopic spectral-domain OCM
analysis with tight focal gating decouples the inher-
ent trade-off between spectral and spatial (depth)
resolution. This allows the extraction of more minute
spectroscopic features from within the small imaging
volumes, making localized analysis of wavelength-
dependent scattering possible. Wavelength-
dependent scattering and the resulting spectral
modulation are information-rich processes that are
dependent on both optical properties of the scatterer
and the interscatterer spacing. Our studies demon-
strate that spectroscopic spectral-domain OCM is ca-
pable of enhancing contrast in various tissues and
cells based solely on endogenous structures.
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Fig. 2. (Color online) Spectroscopic spectral-domain OCM.
A, OCM of rat tissue with regions of adipose cells (middle)
and muscle (upper right, lower left). B, Corresponding his-
tology. C, SOCM image using metameric spectral analysis.
D, SOCM image using LSS spectral analysis. The scale bar
is representative for all images.

Fig. 3. (Color online) Single-cell imaging with spectro-
scopic spectral-domain OCM. A, Spectral-domain OCM of a
GFP-vinculin transfected fibroblast. B, Corresponding
SOCM image showing localized regions of strong spectral
scattering. C, Multiphoton microscopy of GFP fibroblasts
colabeled with DNA–nuclear dye. D, Overlay of multipho-
ton DNA-dye fluorescence and OCM images.
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