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This Supplementary Material includes:

® visualizations of the computational cost of SR-GMM estimation, measured on simu-
lated data (Figure 1) and on the prostate cancer tissue sample analyzed in Section 5
of the manuscript (Figure 3);

® a summary of gene expression levels across the entire prostate cancer tissue sample,

with values transformed using the deviance-based method proposed by Townes et al.
(2019) (Figure 2).



Variances: (1, 1) Variances (1, 2) Variances (1, 3) Variances: (1, 1) Variances (1, 2) Variances (1, 3)
60 :
9 .
. 40 I i
| = L I
' o él
3 S N
3 — e — — —
£ Variances: (2, 1) Variances: (2, 2) Variances: (2, 3) Variances: (2, 1) Variances: (2, 2) Variances: (2, 3)
g § 0
So :
i i
s = $ i
£ = $
£3 2
H —_— ) —_— . —t ; '
3
g Variances: (3, 1) Variances: (3, 2) Variances: (3, 3) w Variances: (3, 1) Variances: (3, 2) Variances: (3, 3)
3 v
2
<o
. 40
; $ % i
%— —_ & é
N I —— e T T e Y R
(100, 100) (150, 50) (100, 100) (150, 50) (100, 100) (150, 50) (100, 100) (150, 50) (100, 100) (150, 50) (100, 100) (150, 50)
Cluster sizes Cluster sizes
Scales: (0.1, 0.1) Scales: (0.1, 1) Scales: (0.1, 3) Scales: (0.1, 0.1) Scales: (0.1, 1) Scales: (0.1, 3)
200
20 . 1 150
i $ 100
10
~ | 50
8o —— —— —_— o R S —
£ Scales: (1, 0.1) Scales: (1, 1) Scales: (1, 3) Scales: (1, 0.1) Scales: (1, 1) Scales: (1, 3)
5
$2 .
3
2
L $ I
£ JE —_—
s —— —— B —— v of —— = _, == R
3
g Scales: (3, 0.1) Scales: (3, 1) Scales: (3, 3) Scales: (3,01) Scales: (3, 1) Scales: (3, 3)
] 200
2
20 150
100 +
10
—_ —_ 50
e — —— : = | _. .
(100,100) (150, 50) (100,100) (150, 50) (100,100) (150, 50) (100,100) (150, 50) (100,100) (150, 50) (100,100) (150, 50)
Cluster sizes Cluster sizes
SIN ratios: (0.667, 0.667) SIN ratios: (0.667, 2) SN ratios: (0.667, Inf) SN ratios: (0.667, 0.667) SIN ratios: (0.667, 2) SN ratios: (0.667, Inf)
16- = 200 : 4 T
. : £
12- 150 1 +
al ] 100 {
e i $| % #.
§ = — . . = i i
£ SIN ratios: (2, 0.667) SIN ratios: (2, 2) SN ratios: (2, Inf) SN ratios: (2, 0.667) SIN ratios: (2, 2) SN ratios: (2, Inf)
516 200 . B .
$12- H 150 :
< g
2 s £ 100
2 s
£ a4 z %0
g . L _——— === —_—— )
®
g SIN ratios: (Inf, 0.667) SN ratios: (inf, 2) SIN ratios: (Inf, Inf) SIN ratios: (Inf, 0.667) SIN ratios: (inf, 2) SIN ratios: (Inf, Inf)
516 200
2
12- 150
&l 100
4 %_ 50
' y : JE— ) ! !
I | I [ I | ol ——t— T ——f— + m—— +
(100,100) (150, 50) (100,100) (150, 50) (100,100) (150, 50) (100,100) (150, 50) (100,100) (150, 50) (100,100) (150, 50)

Cluster sizes

Cluster sizes

Fig. 1 Computational cost of SR-GMM estimation on simulated data. Each row corresponds to one
of the three simulation scenarios described in Sections 4.1-4.3 of the manuscript. For each scenario,
we generated 10 independent simulated datasets, and estimated SR-GMM using 10 different random
initializations per dataset. Consequently, each boxplot is based on 100 runs. The left column shows
the distribution of average runtime per iteration, while the right column depicts the distribution of
the number of iterations required for convergence.
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Fig. 2 Representation of gene expression levels measured across the entire prostate cancer tissue
sample. The ¢-th boxplot displays yy ., the expression vector of the ¢-th gene across all spatial loca-
tions, transformed according to the deviance-based criterion proposed by Townes et al. (2019). The
green line represents the empirical means of the genes.
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Fig. 3 Distribution of the average runtime per iteration (left) and the number of iterations required
for SR-GMM to reach convergence (right) on the prostate cancer dataset described in Section 5 of the
manuscript. SR-GMM was estimated using 3, 4, and 5 clusters, with each configuration run from 10
different initialization points. One of the ten runs with three clusters reported an average runtime per
iteration greater than 500 seconds, likely due to a server issue. This point is not shown in the graph.
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