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Table S1. RS band positions and their assignments to vibrational modes of biomolecules [1-8].

Band position [cm]  Assignment to biomolecules and vibrational modes

605 Cholesterol, cholesterol esters; v(steroid ring)
643 Tyr (proteins); d(C-C)
750 Cyt. c and c1; v(porphyrin ring)
790 Nucleic acids; vs(PO2)
896 Proteins; d(CHz2)
1007 Phe (proteins); ring breathing
1040 Cross-linked Phe (proteins)
1070 Fatty acids; v(C-C)
1099 Phosphate-containing molecules; vs(POz)
1129 Phospholipids; v(C-C)
*Cyt. c and c1; v(porphyrin ring)
1240 Phosphate-containing molecules; vas(POz)
1257 Proteins (amide III); v(C-N), 8(N-H), v(CHs-C)
1270 Unsaturated lipids; 6(=CH)
1306 Unsaturated fatty acids; ©(CH2/CHb)
1316 G (nucleic acids); ring breathing, 6(C-H)
*Cyt. ¢ and c1; 8(C-H)
1340 Nucleic acids, proteins; ring breathing; d(C-H)
Lipids; t/0(CH2/CHbs)
1375 A (nucleic acids); d(CHs)
1451 Proteins, lipids; d(CHz, CHs)
1585 A, G (nucleic acids); ring breathing
*Reduced cyt. ¢, c1 and b; v(methine bridges — CaCm,CaCmH bonds)
1660 Unsaturated fatty acids; v(C=C)
1743 Triacylglycerols; Vester(C=0)
2855 Long chain fatty acids; vs(CH-)
3010 Unsaturated fatty acids; v(=C-H)

v — stretching mode, as — asymmetric, s — symmetric; d — in-plane deformations; ; T — twisting; cyt —
cytochromes; A — adenine; G — guanine; Tyr — tyrosine; Phe — phenylalanine. “Bands at 1130, 1311, and

1587 cm are assigned to cytochromes only if the ~750 cm™ band is present.
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Table S2. FTIR band positions and their assignments to vibrational modes of biomolecules [9-14].

Band position [cm?]  Assignment to biomolecules and vibrational modes
1050 Poly/sugars; v(CC-OC)

Nucleic acids; vs(PO2)

Phospholipids; vs(POx2’)

Ribose (RNA); v(C-O)

1080

1114
Poly/sugars; v(CC-OC)
1150 Poly/sugars; v(CC-OC)
1178 Cholesterol esters; vas(CO-O-C)
1240 Phospholipids; vas(POx’)
1340 Phospholipids, fatty acids, triacylglycerols; v(CHz)
1396 Free amino acids; vs(COO)
1465 Fatty acids; d(CHz, CHs)
1620 Intercellular aggregations of cellular proteins
1650 a-helices in proteins (amide I); v(C=0) and d(N-H)
1680 p-turns in proteins (amide I); v(C=0) and d(N-H)
1743 Triacylglycerols; Vester(C=O)
2852 Long chain FAs; vs(CH>)
2954 Lipids and proteins; vas(CHs)
3010 Unsaturated lipids; vs(=CH)

v - stretching mode, as — asymmetric, s — symmetric; d — in-plane deformations.
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Figure S1. Exemplary bright-field optical images of 3T3-L1 derived adipocytes.
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Figure S2. (A) The averaged Raman (N = 100) and (B) FTIR (N = 30) spectra of perilipidic

area (purple), cytoplasm (gray), and nucleus (blue) from PFA-fixed adipocytes in the spectral
regions of 3050-550 cm™ and 3070-1005 cm, respectively.
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Raman Imaging

FTIR Imaging
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Figure S3. The PCA loading graphs of RS and FTIR datasets in the spectral regions of 3050-
550 cm™ and 3070-1005 cm’!, respectively. (A) lipid droplets, (B) perilipidic area, and (C)
cytoplasm from GA- (in blue) and PFA-fixed (in green) adipocytes. Artifacts marked with
asterisks.
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Figure S4. Comparison of averaged Raman spectra of (A) lipid droplets, (B) cytoplasm,
(O) perilipidic area, and (D) nucleus, obtained from the differentiated 3T3-L1 cells fixed with
glutaraldehyde (blue) and paraformaldehyde (green). Shade represents the + standard

deviation.
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Figure S5. Comparison of averaged FTIR spectra of (A) lipid droplets, (B) cytoplasm,
and (C) perilipidic area, obtained from the differentiated 3T3-L1 cells fixed with
glutaraldehyde (blue) and paraformaldehyde (green).
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Raman Imaging Raman Imaging
step =0.16 ym step = 0.5 ym

KMCA cluster map Long-chain FAs

Figure S6. Distribution maps of long-chain fatty acids constructed from Raman images
acquired with 0.16 um and 0.5 um step sizes, respectively. KMCA segregated the cell interior

into the same compartments with acceptable accuracy.
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