Results of clustering methods for all PCA

implementations

Here, we present the results of clustering performed for all the PCA
implementations mentioned in the manuscript: k~~-means, Gaussian mixture
model (GMM), HDBScan, and Louvain clustering. When performing
HDBScan, principal components (PCs) were first converted to five
dimensional UMAP coordinates, and then HDBScan was performed
(Figure S6-1 to 7). When performing Louvain clustering, the Jaccard index
was used as the similarity measure with the &k nearest neighborhood cells.
For the PBMCs, Pancreas, BrainSpinalCord, and Brain datasets, k£ values of
100, 75, 10, and 5 were used, respectively.

The cluster assignment shown in Figure S6-1 to 7 and the
corresponding adjusted Rand index (ARI) values (Figure S6-8) show that
the Louvain clustering results were stable across all datasets. Therefore, we
finally selected Louvain clustering as the measure for benchmarking.
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Figure S6-1 | Results of £~-means clustering The cluster label is visualized

with two-dimensional t-SNE coordinates.
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Figure S6-2 | Results of k-means clustering The cluster label is visualized
with two-dimensional UMAP coordinates.
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Figure S6-3 | Results of GMM clustering The cluster label is visualized

with two-dimensional t-SNE coordinates.



BrainSpinalCord Pancreas PBMCs

Brain

SimT DS/SU Krylov GD Rand
Sklearn preomp irlba irlba)  RSPectra svd Sklearn OnlinePCAjl vovd (rsvd) | 20CRPCA Sklearn Sklearn
preomp (LAPACK) (Downsampling) trida (irlba, (svds) (propack.svd)  (ARPACK) (gd) v (e (00cPCA_CSV) (randomized)(randomized_svd)|
. 5 ~ -
X z . N A, 3 . i 2
MultivariateStats.jl Sklearn Cell Ranger ~ Arpackjl ~ OnlinePCAjl OnlinePCAjl daskoml (PCA) OWinePCAjI OnlinePCAjl
(fit) (Incremental) (irlb) (svds) (orthiter) (sgd) N (halko) (algorithm971)
Ve ( ) y
4 B ) B .
Sklearn preomp o RSpectra svd Sklearn OnlinePCAjl ] ) 00cRPCA Sklearn Sklearn
PREOmP 1 'APACK) || (Downsampling) || 40T TGd (propacksvd)  (ARPACK) (2d) VAV pCA CSV) (randomized)(randomized svd)
-t v » -t - v 'Y . - - L
& L N e 2 ‘e . ’ o ™ ¢ ®
(IR 8 N Tle IR S N ‘ L2 o
’ - - » ’ A - - : N NV Y
2 \ Y - 1 4 s N » ¢ T W RN v
MultivariateStats.jl Sklearn Cell Ranger Arpackjl  OnlinePCAjl OnlinePCA jl dask-ml (PCA) OnlinePCAjl - OnlinePCAjl
(fit) (Incremental) (irlb) (svds) (orthiter) (sgd) st (halko) (algorithm971)
v g ' ® N ® "y . « D . »
" N - .
] s, w b, e L oo s " e e
| WY N 3 4 hd g . v § .
AR L 4 A 4 <8 @ . b 2 . ]
com Sklearn preomp irlba (irlba) RSpectra svd Sklearn OnlinePCAjl rsvd (rsvd) 00cRPCA Sklearn Sklearn
preomp (LAPACK) || (Downsampling) (svds)  (propack.svd) (ARPACK) (2d) (00cPCA_CSV) (randomized)(randomized_svd)|
X X ; X X X X % X X £ X X
. ' .
! \]
MultivariateStats.jl Sklearn Cell Ranger  Arpackjl ~ OnlinePCAjl OnlinePCA jl dask-ml (PCA) OnlinePCAjl - OnlinePCAjl
(fity (Incremental) (irlb) (svds) (orthiter) (sgd) ¥ (halko)  (algorithm971)
4 ! , & &
X 7 X X N * X N
\ { | / v
com Sklearn prcomp iriba (ielba)  KSPectra svd Sklearn OnlinePCAjl rvd (rsvd) | 20RPCA Sklearn Sklearn
P! P (LAPACK) (Downsampling) (svds) (propack.svd) (ARPACK) (gd) (00cPCA_CSV) (randomized)randomized_svd)
r'e 1 .
MultivariateStats.jl Sklearn Cell Ranger  Arpackjl ~ OnlinePCAjl OnlinePCAjl dask-ml (PCA) OnlinePCAjl  OnlinePCA.jl
(fit) (Incremental) (irlb) (svds) (orthiter) (sgd) N (halko)  (algorithm971)
I °n ." > . A

X : Out-of-memory
sk: Could not be finished within three days

Figure S6-4 | Results of GMM clustering The cluster label is visualized
with two-dimensional UMAP coordinates.
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Figure S6-5 | Results of HDBScan clustering The cluster label is
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Figure S6-6 | Results of Louvain clustering The cluster label is visualized

with two-dimensional t-SNE coordinates.
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Figure S6-7 | Results of Louvain clustering The cluster label is visualized

with two-dimensional UMAP coordinates.
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Figure S6-8 | ARI of all clustering results The algorithms used for

benchmarking are listed along the x-axes

values.



