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Figure S1: Endmember spectra of lipid (A) and necrosis (B). Nomenclature refer to table 1. Band positions agree with the spectra in Figure 3.  

Lipid [cm-1] Assignment 

[1] 
Tumor  

[cm-1] 

Assignment 

[2] 
Tumor  

[cm-1] 

Assignment 

[2] 
Necrosis  

[cm-1] 

Assignment 

[3] 
1748 ν(C=O) 1659 Amide I 1127 ν(C-C) 1665 Amide I 

1657 ν(C=C) 1620 Trp/Tyr 1082 νs(PO42-) 1426 δ(CH2) 

1439 δ(CH2) 1606 Phe 1031 Phe 1272 Amide III 

1301 δ(CH2) 1584 Phe 1003 Phe 1245 Amide III 

1266 ν(C=C-H) 1548 Trp 937 Bk(C-Cα) 
1031 

Hydroxy-

pyridinium 1122 ν(C-C) 1450 δ(CH2/3) 877 Trp 

1082 νs(PO42-) 1340 δ(CH2/3) 855 Tyr 937 Bk(C-Cα) 

1065 ν(C-C) 1319 δ(CH2/3) 827 Tyr 922 Bk(C-Cα) 

971 Backbone 1267 Amide III 782 T, C 875 Hydroxy-

proline 889 Backbone 1249 Amide III 756 Trp 855 

868 Backbone 1209 Trp 718 N(CH3)3 812 Proline 

847 Backbone 1175 Tyr 643 Tyr   

720 N(CH3)3 1157 ν(C-N) 621 Phe   
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Table S1: Positions and assignments of labeled Raman bands in endmember spectra of lipids, tumor and necrosis in figure 2 of the main text. The 

bands in necrosis are also found in control bladder at lower intensities in figure 3. Most protein related bands in tumor are also observed in 

necrosis, however at lower relative intensities. They were not listed in the last column for brevity  

 
Figure S2: Endmember spectra of sample 10T with low and high spectral contributions of carotenoids. [1,4] 

 
Figure S3: HQI=99.7 between polymer spectrum in sample 3T (black) and polystyrene (black) from spectral library 
 

 
Figure S4: HQI=58.8 between pigment 1 spectrum in sample 1N (black) and hostaperm blue (red) from spectral library 
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Figure S5: HQI=71.1 between pigment 2 spectrum in sample 4n (black) and terre verde (red) from spectral library 
 

 
Figure S6: HQI=61.8 between pigment 3 spectrum in sample 6T (black) and pigment red (red) from spectral library 
 

 
Figure S7: HQI=91 between carbon spectrum in sample 4T (black) and carbon black (red) from spectral library 
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Figure S8: HQI=71.2 between polymer spectrum in sample 1T (black) and poly(phenylene sulfide) (red) from spectral library 
 

 
Figure S9: HQI=68.7 between unknown spectrum in sample 2N (black) and cellulose acetate sorbate (red) from spectral library 
 

 
Figure S10: HQI=85.4 between lipid spectrum in sample 3N (black) and olive oil (red) from spectral library. 
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Figure S11: Raman spectra of normal specimens that were clustered with tumor spectra: 1N7 (blue), 2N3 (red) and 3N4 (green). 
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