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Table S-1. Volumes of analytes and solvent used for the pegjmen of mixturesK; to Xs.

Volume of componentsul Total Volume

Ci |C2 [Cs [C4 |[Cs |Cs |C7 |Cg |Cyg |Cyo |VOlume (uL) of

(uL) of | solvent

components (10%

MeOH)
Xp | 10 | 50 | 40| 55| 45 200 35 3( 25 156 325 62p
X2 | 50 | 45| 25| 35| 30] 20 15 1( 40 5p 325 62p
Xz | 10 | 45| 40| 50| 55/ 15 35 2% 30 20D 325 62p
Xq | 20 | 50| 35| 55| 45 300 25 1( 40 1p 325 62b
Xs | 55 | 10| 20| 15| 25| 50 35 4( 45 3D 325 62b




Table S-2. Normalized correlation coefficients for analyt€s to C;o shown in Figure S-1.
Cross-correlation coefficients greater than 0.1 iarebold font. AnalytesC, and C; have

practically same mass spectra. AnalyfasandCs, CsandC-, C3 andCy, C, andC; as well as

C. andC;, are significantly correlated:,,, = (50:50) ,n,m=1, .., 10.
sl

entry C, C Cs Cy Cs Cs C; Cs Co Cio
Ci 1.0000| 0.0037| 0.0576| 0.0001| 0.0005| 0.0014| 0.0004| 0.0001| 0.0001| 0.0002
C, 0.0037| 1.0000| 0.1540 | 0.0012| 0.0003| 0.0733| 0.0017| 0.0009| 0.1362 | 0.000:
Cs 0.0576| 0.1540 | 1.0000| 0.0018| 0.0021| 0.0099| 0.0022| 0.0197| 0.3077 | 0.0003
Cs 0.0001| 0.0012| 0.0018| 1.0000| 0.4775 | 0.00% | 0.9543 | 0.0015| 0.0004| 0.0000
Cs 0.0005| 0.0003| 0.0021| 0.4775 | 1.0000| 0.0028| 0.3930 | 0.0054| 0.0005| 0.0000
Cs 0.0014| 0.0733| 0.0099| 0.0037| 0.0028| 1.0000| 0.0025| 0.0023| 0.0001 | 0.002¢
Cs 0.0004| 0.0017| 0.0022| 0.9543 | 0.3930 | 0.0025| 1.0000| 0.0037| 0.0003| 0.0000
Cs 0.0001| 0.0009| 0.0197| 0.0015| 0.0054| 0.0023| 0.0037| 1.0000| 0.0011| 0.0037
Co 0.0001| 0.1362 | 0.3077 | 0.0004| 0.0005| 0.0001| 0.0003| 0.0011| 1.0000| 0.0106
Cio 0.0002| 0.0001| 0.0003| 0.0000| 0.0000| 0.0026 | 0.0000| 0.0037| 0.0106| 1.000(




Table S-3. Maximal normalized correlation coefficients betwesmalytesC; to C,o and components
extracted by the NMU and NMF_LO algorithms appleedLMM (1) composed of five mixtures,; to Xs.

Mixture matrix has been scaled layg ma){Xm}:gl. Columns from left to right: factorization method;
nt T

normalized correlation coefficients;,,, =(s,,5,)/Is /|5 J. m=1....,10. The NMU algorithm was run

with number of sources set ¥d=T=2901 and the best matching results are shownentahle. The
NMF_LO algorithm was run with the following parareesetup: reverse sparse nonnegative least square
(rsNNLS) sparse coder and alternating nonnneg#tiast square (ANLS) for dictionary update stage.
NMF_LO algorithm was cross-validated for valueskif{ 3,4,5,§ . Number of sources was setMia=300

and number of iterations was set to 200. The bedtimng results are shown in the table. The asteris

sign denotes analytes in the library associatet Wit same extracted component. The best result is

highlighted.
Cni1 C22 Cs3 Caq Css Ces Cr7 Csg Ca C10;10
NMU 0.0405 | 0.6922 0.6492 0.9846 0.4499 0.3641 0.9738 0.9956 | 0.9087 | 0.7334
* * X X + X +

NMF_LO, 0.8566 | 0.7141 | 0.8772 0.7779 0.4348 0.9766 0.7498 | 0.5721 | 0.8558 | 0.7735
K=3,

Update
Err=2.3x10°

NMF_LO 0.9602 | 0.8799 0.7435 0.8650 0.4716 0.7639 0.7036 0.7438 | 0.9567 | 0.9070
K=4, X X X

Update
Err=3.1x10"

NMF_LO, 0.7269 | 0.9567 | 0.7448 0.8595 0.5616 0.9922 0.7117 | 0.6401 | 0.9924 | 0.9880
K=5,

Update
Err=7x10°

NMF_LO 0.3895 | 0.7619 0.8639 0.8646 0.6038 0.9747 0.7042 0.7181 | 0.9573 | 0.9075
K=6, X X

Update
Err=1.4x10°




Table S-4. Maximal normalized correlation coefficients betweanalytesC; to Ci0 and

components extracted by proposed dimensionalityarsipn method:c,, =(s.5.)/[s/|5 .

m=1,...,10. Columns from left to right: combinatiooismixture spectra; correlation coefficients;
information of variance,0?, of the Gaussian kernel, type of factorization duseith
dimensionality expansion transform, type of scalaighe mixing matrix before mappingma
N
n

refers toargmax{ X .} " and |x|, refers toarg ma>{||x,t||l}:_1. The NMF_LO algorithm was run
nt ' t -

with the following parameter setup: reverse spai@enegative least square (rsNNLS) sparse
coder and alternating nonnnegative least squard_§Nor dictionary update stage. The best
result is obtained for number of overlapped sousmsal toQ=50. Number of sources was set to

P=200 and number of iterations was set to 100. Tée"s denotes analytes in the library associatet

the same extracted component. The best resulglididinted.

Ci1 C22 Cs3 Cas Css Ces Crr Css Cog C10;10 Mapping

factorization

X,t0Xs | 06114 | 09182 | 06351 | 0.7619 | 0.5606 | 0.6339 | 0.7784 | 0.8124 | 0.8812 | 0.8609 0°=1e0

NMF_LO,

Xmax

Err=2.7x10"

X;t0Xs 0.8974 0.9370 0.7808 0.9816 0.6956 | 0.9844 | 0.9684 | 0.9869 | 0.9194 | 0.9398 a%=1e0
X X

NMU, Xmax

X;t0 X5 0.8792 0.9370 0.9160 0.9816 0.6994 | 0.9844 | 0.9684 | 0.9869 | 0.9194 | 0.9398 o%=1e0

8 g NMU, Xmax

Denoising

hardt=1e-7

X,t0Xs | 0.7593 | 0.9253 | 0.6862 0.9753 | 0.5761 | 0.9732 | 0.9599 | 0.9954 | 0.8130 | 0.9684 5°=1e0
X X

NMU, ],

X, 10 X5 0.7222 0.9253 0.6862 0.9753 0.5621 | 0.9732 | 0.9599 | 0.9954 | 0.8130 | 0.9684 a%=1e0

NMU, ],
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