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Figure S1. Total ion of chromatography of four standard proteins (100 pg) using the 50 um
i.d. TEOOS-BTMSPA monolith. (1) Ribonuclease A (7.3 fmol), (2) Cytochrome ¢ (7.7 fmol),
(3) Myoglobin (6.0 fmol), (4) Carbonic anhydrase (3.3 fmol)
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Figure S2. Region-specific top-down LC-MS/MS analysis of LCM-derived mouse brain tissue
sections. (A) Images of the tissue section after sectioning with LCM from the CTX, HP, TH,
and ST regions as labeled. CTX was separated into two parts due to its large range, and HP is
segmented according to its subregions. (B) Top-down identification results of proteoforms in

four regions.
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Figure S3. Immunofluorescence image of Pcp4 protein.
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Figure S4. Differential detection of proteoforms in the different brain regions of WT and
5%XFAD mice. (A) Segmentation map of WT and AD mouse brain. (B) Quantitation for the
differentially detected proteoforms (AD/WT) in HP, CTX, TH and ST regions. N=3, P < 0.05,
unpaired two-tailed t test. (C) Localization of AP aggregates as indicated by ThS staining in the

AD brain tissue section.
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Figure S5. Differential MSI-generated proteoforms across WT and AD mouse brains. Volcano
plots generated from label free quantitation using MSI dataset of CTX (A), HP (B) and TH (C)
regions from WT and AD samples. (D) MS images of quantitative proteoforms with significant
differences between WT and AD mouse brain (supplemental data to Figure 2C). N=3, P <0.05,

unpaired two-tailed t test.
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Figure S6. MS images of A proteoforms at the spatial resolution of 20 um.
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Table S1. The intensity of extracted ions from the base peak chromatogram using TEOOS-
BTMSPA monoliths with 100 um i.d. and 50 um i.d., respectively

0.5mm*"2 0.1mm*2

m/z z 100pm S50pm 100pm S50pm

828.0926 6 3.59E+08 1.90E+09 8.59E+07 4.81E+08
951.356 17 3.78E+06 1.20E+07 1.70E+05 1.09E+06
909.6357 19 1.74E+06 8.07E+06 8.40E+04 4.87E+05
1224.529 7 3.18E+07 1.15E+08 4.54E+06 3.08E+07
1278.803 7 1.13E+07 7.42E+07 3.40E+05 5.81E+06
837.3824 13 3.19E+07 1.29E+08 7.66E+05 1.52E+07
1085.082 13 9.65E+06 1.03E+08 1.52E+05 3.83E+06
907.9832 6 4.75E+06 1.23E+07 4.19E+05 2.01E+06
Average 5.67E+07 2.94E+08 1.15E+07 6.75E+07
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Table S2. Proteoform identification in tissue sections with different areas using TEOOS-

BTMSPA monoliths with 100 um i.d. and 50 um i.d., respectively.

Section area 0.5mm*2 0.1lmm*2
Column i.d. 100pm 50pm 100pm S50pm
01 210 343 98 236
02 226 406 99 210
Average 218 374 98 223




