





bioRxiv preprint doi: https://doi.org/10.1101/2021.12.22.473713; this version posted December 23, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

Fig. 5 Nanoscale Raman dye imaging. a, Chemical structure of NHS ester functionalized MARS2228.
b, Staining background when 1X PBS was used as the staining buffer. ¢, Correct staining patterns of
Synaptophysin using 9x PBS with 10% Triton-X as the staining buffer. d, Immuno-eprSRS image of
actinin-4 (ACTN4, specifically label tertiary podocyte foot processes) in FFPE human kidney tissue
with MARS2228. Inset, zoom into the region outlined by the blue box, dotted white curve within the
inset indicates the line cut analyzed below. e, Normalized epr-SRS signal of the nitrile mode of
MARS2228 along the line cut of the inset in (d). f, 3D-rendered epr-SRS image of MARS2228-
conjugated Lycopersicon Esculentum lectin (LEL) labeling and CH3 image of 2941 cm!. g, 3D-rendered
epr-SRS image of expanded human lung organoid stained with MARS2147 NHS ester dye. Images were
collected using a 1.05 NA objective (d) in 1/50x PBS (3.1-fold expansion, original ExM gel), (f-g) in
1x PBS (4.5-fold expansion). Scale bars, 10 um in (b, ¢); 5 um in (d, f, g).
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Fig. 6 One-shot highly multiplexed nanoscale imaging. a, One-shot 8-plex 3D-rendered nanoscale
imaging of post-expansion mouse brain slice. Fluorescence: DAPI (total DNA), microtubule associated
protein 2 (MAP2, Cy3), Lycopersicon Esculentum lectin (LEL-DyLight 649, blood vessels). SRS:
Synaptophysin (MARS2228, synapse vesicles), a-tubulin (MARS2176), postsynaptic density protein 95
(PSD95, MARS2147, post-synaptic membrane), CHp: and CHL. Voxel size is 0.318%0.318X1 um in
post-expansion distance. b, Single-plane image of overlayed synaptophysin and PSD95 channels. ¢,
Zoom-in of 3D-rendered overlayed synaptophysin and PSD95 image. Yellow box outlined zoom-in
image in (d) for separation distance analysis. d, A representative image of single synapses and
corresponding plot of the staining intensity of PSD95 and synaptophysin along the dotted line. Solid
lines, Gaussian fits. e, Statistical analysis of Synaptophysin-PSD95 separations (N=119 synapses).
Above is the box plot of the separation distances. In the box plot, the center indicates the median; the
bottom and top edges of the box indicate the 25" and 75™ percentiles, respectively; the whiskers extend
to the minimum and maximum data points; the outliers are plotted individually using the '+' marker
symbol. Images were acquired with a 25X objective in 1X PBS (4.5-fold expansion). Scale bars, 10 pm
in (a), 2 um in (b), 500 nm in (c).
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