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Figure S1: Raman intensity of varying concentration of SERRS-NPs measured in a 384 well-plate using
the same settings as for in vivo imaging. The limit of detection was found to be approximately 10 fm.

0.32
0.30
0.28

0.26

Absorbance (AU)

0.24

0.22

0.20 & 1 1 1 1 1 1 1 1 1
400 450 500 550 600 650 700 750 800 850 900

Wavelength (nm)

Figure S2: Absorbance spectrum of SERRS-NPs. The maximum absorbance is at 740 nm, with high
absorbance in the wavelength of the Raman interrogation laser (785 nm).
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Figure S3: Photo-stability of SERRS-NPs. Intensity of the 960 cm” peak vs. time, with continuous laser
illumination. For high laser power (> 30 mW) the SERRS-NPs decrease in intensity over the course of
minutes. Raman imaging with our imaging parameters requires milliseconds per each point.
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Figure S4: Flow cytometry analysis for binding affinity and TF specificity of ALT-836-A647 and aTF-
SERRS-NPs-A647 in comparison to isotype and blocking controls.
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Figure S5: DCLS analysis. The Raman images were generated based on the direct classical least
squares algorithm presented here. A reference spectrum (top row) was collected from a pure population
of SERRS-NPs. Average spectra collected from liver, healthy lung, and metastatic lung are shown for
comparison. The raw spectra (column 1) are subjected to baseline subtraction (Whittaker, A=200 cm'1) to
remove the fluorescence background (column 2). Only the reference spectrum is normalized (column 3),
so that the final predicted DCLS scores correspond to the magnitude of the spectra. Finally, the spectra
are differentiated (column 4) and subjected to the DCLS analysis to obtain the final DCLS scores (column

5).



Slice 2 Slice 5

Slice 14 Slice 20

Slice 26 Slice 29 Slice 31

Figure S6: Histological analysis of a lung with metastatic lesions. H&E staining of sliced fixed tissue — the
gold standard of histological validation — fails to provide an accurate representation of the tumor burden in
the case of multiple microscopic metastases. Thin tissue slices (5 ym), taken 30 pym apart (11
representative slices shown here) show distinct tumor distribution for specific planes of section, missing
tumor lesions which could be seen in the Raman map. To remedy this, a 3D reconstruction of the lung
was produced based on 40 such tissue slices.



