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Immunostaining protocol
Mouse brain slices of 300 µm thickness were fixed in paraformaldehyde, subsequently incubated 
overnight in PBS 0.1% and sucrose 30% for cryoprotection and finally cryosectioned to 30 µm thickness 
using a Bright 7500 microtome (Bright Instruments). The sections were then incubated in blocking 
buffer for 1 hour (BSA 1%, NGS 3%, PBS) followed by treatment with staining agent anti-GFAP (1:200, 
Abcam) overnight at 4°C for astrocytic staining. Primary antibodies were visualized with Alexa Fluor® 
secondary antibodies (1:200, ThermoFisher Scientific). Sections were incubated in the secondary 
antibody for 4 hours at room temperature and then washed in PBS. Three 15-minute washes were 
performed between each step (0.1 M PBS, 0.3% triton X). For amyloid plaque staining, sections were 
incubated in 70% ethanol for 5 minutes, distilled water for 2 minutes and finally in amylo-glo RTD 
staining solution (Biosensis) for 10 minutes at room temperature. Slices were washed in 0.9% saline 
solution (NaCl) and mounted in Fluoromount (Sigma Aldrich). Immunofluorescence imaging was 
performed using a Nikon Eclipse EF-800 epifluorescence microscope. Images were processed using 
Image J software 1.
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FTIR spectroscopic images

Transgenic mice

Figure SI-1. (Top and bottom panels) FTIR and immunofluorescence images of two distinct sections of a TG mouse brain 
hippocampus. The FTIR images refer to the distribution of the integrated absorbance of (a,d) intermolecular -sheet 
structures in the range 1645–1622 cm–1 (baseline at 1716–1595 cm–1) and (b,e) lipid (C=O)ester in the range 1761–1722 cm–1. 
The same colour scale was selected, thus enabling a direct comparison of absorbance of the plaques and tissue between the 
images of the two sections. Blue regions denote the calcium fluoride substrate, i.e. absence of a tissue section. (c,f) 
Fluorescence image of the sections stained with amylo-glo for A peptide, showing the presence of plaques.

Wild type mice

Figure SI-2. (Top and bottom panels) FTIR and immunofluorescence images of two sections from two WT mice brain 
hippocampi. The FTIR images refer to the distribution of the integrated absorbance of the (a,d) intermolecular -sheet 
structures in the range 1645–1622 cm–1 (baseline at 1716–1595 cm–1) and (b,e) lipid (C=O)ester band (1761–1722 cm–1). (c,f) 
Staining with the amyloid plaque specific probe amylo-glo did not reveal the presence of any plaque in these samples.
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Raman microspectroscopic maps

Figure SI-3. SOM PCA results derived from a Raman map of a plaque in a TG mouse brain hippocampal section. (d) 
Photomicrograph. The black box denotes a 99⨉99 m2 area where a Raman map was acquired using a 1.4 m step-size. (Top 
panel) Map scores refer to the distribution of (a) SOM PC1, which denotes the -sheet core of the plaque, (b) SOM PC2, 
representing the lipid-rich halo around the plaque core, and (c) SOM PC3, showing cell bodies in the surroundings of the 
plaque. (Bottom panel) (e) Loading plots are assigned as follows: SOM PC1 (red line) corresponds to the plaque core spectrum 
and presents the distinctive amide I symmetric peak of the -sheet conformation at 1668 cm–1, whilst SOM PC2 (green line) 
represents the ring, with resonances due to lipids (distinctive bands at 1443 (CH2 bending) and 1297 cm–1 (fatty acids2) and 
other protein conformations (1648 cm–1, assigned to -helix and random coils); SOM PC1 (violet line) shows bands due to 
proteins (1659 cm–1, amide I vibration of -helix, and 1001 cm−1, phenylalanine) and nucleic acids (1335 cm–1, CH3CH2 
wagging) denoting the heterogeneous composition of cell bodies.
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Immunofluorescence images

Figure SI-4. (Top panel) Immunofluorescence images at 4⨉ magnification of a section of TG mice brain containing the 
hippocampus stained with (a) amylo-glo for A peptide and (b) GFAP for astroglia. (c) Composite image formed by overlaying 
the fluorescence images. The box (yellow) indicates an area where fluorescence images at 20⨉ magnification were obtained. 
(Middle panel) (d–f) Immunofluorescence images at 20⨉ magnification of the same section. The box (yellow) defines the 
area of an individual large plaque. (Bottom panel) (g,h) Expanded views of the plaque with arrows indicating the location of 
processes and a cell body.
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