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Table S1: Distinguishing spectral features in biological molecules. A collection of the most

distinctive vibrational frequencies (in wavenumber) detected in tested biological molecules,

with biological interpretations and chemical structure descriptions.

PO2- (stretching,
symmetric)

Structural and Wavenumber | Molecule type Supporting
compositional regions (cm™) References
Hydrocarbon
CH3 (stretching) 2958 Enriched in lipid, detergent.
CH2 (stretching) 2922 Contained in most organic [26]
CH (alkane, stretching) 2925 molecules. Alkenes increase in
CH (alkene, stretching) 3080 unsaturated lipid.
CH (bending) 1450
Carbonyl (C=0)
Carboxyl (C=OOH) 1710 Fatty acids (carboxyl) [22, 27]
Ester (C=000C) 1740 Lipids (ester)
Amide
Am;cxige(?aligiitﬁgig igéi Protein, peptide (a@ide), nucleic [21, 28]
Amide II (NH-bending) 1550 acids (amine)
Fingerprint region
COH (hydroxyl,
stretch}ng) 1160
co (stretch%ng) 1051, 1160 Saccharide, glycosphingolipids, [28-30]
PO2- (stretching, L
. 1245 nucleic acids, phospho-groups.
asymmetric) 1080
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0.69 . 228 | 750 @ 1.19
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Figure S1: Complementary measurements for LiQ score quality control analysis. A)

Stacked spectra of BuMe extracted lipids, and lipid samples contaminated with 0.5% Triton-

X100, or 0.4ug galactose per 1ug TBME extracted lipid. Vertical dotted lines highlight the

important spectral regions, specifically, CHmax, CHmin, Amide I, and “Sugar” regions. B)

Comparison of LiQ scores and spectral feature ratios as metrics of lipid purity. Despite

similar LiQ scores across each spectrum, the ratios of spectral features indicate the presence

of contaminants, which is not ideal.
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Figure S2: Variation in technical and biological replicates. 3-5 technical replicates were
measured for all 107 human plasma samples. A) The variation between technical replicates
(intra-sample variation) and between biological replicates (inter-sample variation) measured
by Euclidean distance. B) Coefficient of variation for the measured AUCs for CH and C=O

region for each biological replicate.
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Figure S3: Variations in the CH region by unsaturated fatty acids. FTIR spectra of
polyunsaturated fatty acids. Unsaturation to chain ratio shown on the right. Equal amount
of lipid was measured for each (625ng). Fatty acids measured are Stearic acid (SA), Oleic
acid (OA), Linoleic acid (LA), Eicosapentaenoic acid (EPA), Docosahexaenoic acid (DHA),
all purchased from Sigma-Aldrich. Unsaturated lipids gain an alkene specific CH peak while
reducing the prevalent peaks in the saturated lipid CH region, while lipid carboxyl regions

(C=0) remain uniform.
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