
Liver Stained Tissues vs. Unstained Tissues

Figure S1. Stained hepatocellular carcinoma sections with H&E, nuclear stain, trichrome, SOD2 and
glypican demonstrate relatively low peak intensity variability compared to non-stained tissue. LN
transformed peak intensity data are demonstrated via scatter plots. The relative mean intensities
compared to non-stained control tissue were calculated for (a) H&E: (2.22 ± 2.46%), (b) nuclear (−2.15
± 2.97%), (c) trichrome (−3.22 ± 4.23%), (d) SOD2 (3.22 ± 5.87%), and (e) glypican staining (−4.15 ±

4.34%).
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Breast Variability

Figure S2. Scatter plots of serial breast sections show low variation in peak intensity in
consecutive tissue sections of unstained breast tissue. Peak intensity ratios from non-
stained tissue were compared to determine expected variability in consecutive tissue
sections. Plots are ratios of same peak intensities from section X to section Y over 600-
1800 m/z. Each data point represents a peak. Peak comparison show majority of peak
intensities are within 5% of serial sections and within 10% of each other from sections
that are further apart (distant).



Breast Variability
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Figure S3. Serial unstained breast sections demonstrate reproducibility of technical
replicates using consecutive tissue sections. Spearman’s rank-order correlation
coefficient rs was used as a secondary test to evaluate correlation between
consecutive tissue sections. Peak range was 600-1800 m/z. Each point represents a
peak. All correlation plots generated a p-value <0.0001 (alpha = 0.05).
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Figure S4. αSMA, FAP and P4HA3 stained breast cancer tissues. (a)
αSMA was stained overnight using 1:1000 dilution. (b) FAP was stained
overnight using 1:100 dilution. (c) P4HA3 was stained overnight using
1:100 dilution

a) αSMA (1:1000)

500 µm

b) FAP (1:100)

500 µm

c) P4HA3 (1:100)
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IHC Stain Variability: Stained relative to Non-stained

Figure S5. IHC stained breast sections with αSMA, FAP, and P4HA3 demonstrate high correlation
with unstained tissue. Spearman’s rank-order correlation coefficient (rs) was used to evaluate
correlation between tissue sections. Peak range was 650-1850 m/z. Each point represents a peak. All
correlation plots generated a p-value <0.0001 (alpha =0.05).
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Figure S6. Normal breast tissues were stained with PTEN and scored. Normal breast tissue
were categorized as either High PTEN (a–d) or Low PTEN (e–g) based on representative
PTEN immunohistochemistry and quantification based on relative intensity and number of
cells stained (Sizemore et al, Nature Comm 9:2783).



Figure S7. PTEN stained human breast TMAs. PTEN (1:200).
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a Normal Adjacent to Tumor Correlation Plots

b Adjacent to Tumor Correlation Plots
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Figure S8. PTEN stained human breast TMA datasets demonstrate significant correlation between
PTEN staining area and peak intensity. PTEN (1:200) staining area of breast (a) normal adjacent to the
tumor (NAT), (b) adjacent to the tumor and (c) malignant tumor (Tumor) TMAs correlated to TMAs
peak intensity (LN). Spearman’s rank-order correlation coefficient (rs) was calculated. All correlation
plots generated a significant p-value (alpha =0.05).
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Figure S9. ROC analysis of PTEN stained human breast TMA datasets. Receiver Operating
Characteristic (ROC) curve with AUC values are presented for selected peaks (AUC ≥ 0.70).
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Table S1. List of peaks used for evaluation of reproducibility per 
consecutive tissue section.


