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WORKFLOW
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SIMULATION DESIGN

Types of simulation Batches Groups Trajectories
Clustering \Dimensionality reduction methods | UMAP PCA T-SNE | UMAP PCA T-SNE | UMAP PCA T-SNE
K-means 20 20 20 20 20 20 20 20 20
KNN - Louvain 20 20 20 20 20 20 20 20 20
SNN - Louvain 20 20 20 20 20 20 20 20 20

library("scater")

library("splatter")
library("scran™)
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ASSESSMENT: JACCARD SCORE

Type of simulation Batches Groups Trajectories
Clustering \Reduction | UMAP PCA T-SNE | Median | UMAP PCA T-SNE | Median | UMAP PCA T-SNE | Median
K-means 0977  @.99h 0.970 | 0.985 0.570 0.421 @ 0.578 [Q.599  0.443 0.577 | 0.551
KNN - Louvain 0.974 0.961 | 0980 |Q.78D 0.729 0736 | 0.765 | 0.570 0.589
SNN - Louvain 0.974 0.989 0.968 | 0.980 0.789 0.889 0.732 0.488 0.512 | 0.498
Median 0.980 0.99  0.966 @ 0.714 0.738 @ 0.493 0.551

<




ASSESSMENT: BOXPLOTS OF JACCARD'S SCORE

Type of simulation Batches Groups Trajectories
Clustering \Reduction | UMAP PCA T-SNE | Median | UMAP PCA T-SNE | Median | UMAP PCA T-SNE | Median
K-means 0977 @99 0.970 | 0.985 0.570  0.421 @ 0.578 Q.59  0.443 0.577 | 0.551
KNN - Louvain 0974 Q990 0.961 | 0.980 0.729 0736 |0.765 | 0.570 0.589
SNN - Louvain 0.974 0.989 0.968 | 0.980 0.789  (0.889 0.732 0.488 0.512 | 0.498
Median 0.980 0.99  0.966 @ 0.714 0.738 @ 0.493 0.551
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Genes

DISCUSSION

e UMAP makes the best representations in low
dimensions when the simulated data are closer to
a real experiment.

e It is valid to use different clustering algorithms
depending on prior information available to

correctly use the dimensionality reduction of
UMAP.

o Obtaining hyperparameters is crucial for the
dimensionality reduction methods and also to
clustering algorithms.
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SIMULATIONS AND DIMENSIONALITY REDUCTION
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UMAP

Algorithm 1 UMAP algorithm
function UMAP(X, n, d, min-dist, n-epochs)

# Construct the relevant weighted graph
for all x € X do

fs-set[xr] «— LocALFUzzYSIMPLICIALSET(.X, =, n)

top-rep < | J, . fs-set|x] # We recommend the probabilistic t-conorm

# Perform optimization of the graph layout
Y < SPECTRALEMBEDDING(top-rep, d)
Y + OrTIMIZEEMBEDDING(top-rep, Y, min-dist, n-epochs)

return Y




UMAP CONSTRUCTION




PCA AND T-SNE

Algorithm 1: Principal component analysis
Input : X : Data matrix X € R"™*"

d : Desired number of dimension d < n

Output: X : Data matrix X € R™*4

Center X, i.e.. for each column in X substract the column mean

Compute scatter matrix § = X - X1

Compute eingen decomposition § =V - A - VT

Sort the eigenvalues in A from largest to smallest such that \y > A2 > ... > A,
Sort the eigenvectors in V following the order of the sorted eigenvalues

Compute the new features x; ; = X - ‘,GT where P}T = eigenvectors for j =1...d

Return the transformed data matrix X

Algorithm 1: Simple version of t-Distributed Stochastic Neighbor Embedding.

Data: data set X = {x1,x2,...,X, },

cost function parameters: perplexity Perp,

optimization parameters: number of iterations 7', learning rate 1, momentum (7).
Result: low-dimensional data representation (1) = {y1,y2,00s¥n}-

begin
compute pairwise affinities p;; with perplexity Perp (using Equation 1)
f P = PjlitPi;
SEL P = 2n

sample initial solution 9(®) = {y1,72,--s¥n} from N (0, 10747)
for /=1 to T do
compute low-dimensional affinities g;; (using Equation 4)

compute gradient g% (using Equation 5)
set Y1) = oy (t=1) +'ﬂ% +ou(r) (:y(f—l) — o (t-2))

end

end




KNN/SNN GRAPH CONSTRUCTION
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(b) Unweighted Shared Near-
est Neighbor.




