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Supplementary Fig. 1: A detailed characterization of differential open chromatin sites the MRT
PDOs. (A) Box plot summarizing bulk log transformed transcripts per million (TPM) values of SMARCB1
in different PDO models (n = 1). The median is used as the centre measurement for each box, which
encloses the range between the first and third quartiles. Whiskers extend to the largest (or smallest)
values no further than 1.5 times the inter-quartile range (IQR) from the box hinges. Source data are
provided as a source data file; (B) Differential peaks in P103 were detected using a Wald test (FDR
<0.05 and fold change 22)(n = 3); (C) Transcription factor motif analysis in control and SMARCB1+-
specific OCRs (n = 2); (D) Top 5 most significant GO terms associated with the control and SMARCB1+
P103.
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Supplementary Fig. 2: Characterization of BAF complex binding at differential open chromatin
sites (A) Two example loci lost (left) and gained (right) chromatin accessibility after SMARCB1
reconstitution (as shown in Fig. 1B), respectively (CUT&RUN BRD9: n = 1,CUT&RUN SS18: n = 1;
CUT&RUN no antibody control: n = 1); (B) Tornado-plot analysis showing that the lost (control-specific)
open chromatin regions are losing BRD9 and SS18 binding after SMARCB1 reconstitution, while the
gained (SMARCB1+-specific) open chromatin regions are increasing in SMARCB1 and SS18 binding
(n=1).
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Supplementary Fig. 3: Impact of SMARCB1 reconstitution on higher order of genome
organization. (A) Relative contact probability in the Hi-C analyses before and after SMARCB1
reconstitution (n = 1); (B) An example locus exemplifying that TADs and loops are largely unaffected
after SMARCB1 reconstitution; (C) Relative contact probably (RCP) of the Hi-C data from CTRL and
SMARCB1+ P103 organoids. (D) A total number of TADs identified in the control and SMARCB1+
PDOs; (E) Aggregate TAD analysis (ATA) suggests that SMARCB1 reconstitution only has weak effects
on chromatin contacts within TADs. Difference plot shows the subtraction of the Control versus
SMARCB1 ATA plot; (F) Focal changes of A/B compartments after SMARCB1 reconstitution; (G,H) In
contrast to the control cells, the SMARCB1+ cells show a higher frequency of B compartment

interactions and a lower frequency of A compartment interactions.
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Supplementary Fig. 4: SMARCB1 dependent looping preference in MRT cells. (A) Total number of
chromatin loops identified in the Control and SMARCB1+ cells of P103 PDO; (B) Violin plot depicting
loop length comparing control-specific, SMARCB1+-specific and shared loops. Control-specific loops
are significantly longer than other identified loops; (C) Three types of the identified loops based on their
changes upon SMARCB1 reconstitution (Left: Control-specific loop; Middle: Stable loop; Right:
SMARCB1+-specific loop).; (D) Western Blot of MYC protein expression after SMARCB1 reconstitution.
GAPDH was used as loading control (n = 1)(MYC = 62kDa, GAPDH = 36kDa). Source data are provided
as a source data file; (E) Relative MYC expression measured by RT-qPCR in the three organoid lines

following shRNA MYC knockdown (n = 1). Source data are provided as a source data file.



Supplementary Fig. 5

A Anti-SMARCB1 Anti-BRD9 Anti-SS18 No antibody
Control SMARCB1+ Control SMARCB1+ Control SMARCB1+ Control SMARCB1+
20
2
£ 10
= 0
)
c3
X
£
)
NN
x n
=
B Control SMARCB1+ C
1.0 4 %Super enhancers: ! %Super enhancers:
K1 =1.41% (9/638) 1 K1 =0.94% (6/638) .
0.8 | K2 = 33.46% (90/269) K2 = 19.33% (52/269) .
- . a
a . -
2 ' : g
—~ N 1
+ 0.6 — ~
E ' f 8
=) ‘ w
2 3
g 04 SE cutoff
g SE cutoff
[z}
T 02
: --_-.,-u
0.0 = | | | | 1 | | | |
Ranking: 0 8000 16000 24000 32000 0 8000 16000 24000 32000
S
k)
k)
D Top 5 most significant biological processes (3 Kmeans clusters) i’
2
ID Biological process Fold change FDR
K1 specific GO term:
G0:0043271 negative regulation of ion transport 2.78 2.72E-02
K2 specific GO term:
G0:0071824 protein-DNA complex subunit organization 4.76 6.16E-08
G0:0065004 protein-DNA complex assembly 5.04 2.97E-07
GO0:0034728 nucleosome organization 5.36 2.51E-06 s
GO0:0006334 nucleosome assembly 5.97 5.59E-06 Ea
G0:0031497 chromatin assembly 5.25 5.59E-06 E—
a
[T

60

40

20

60

40

20

60

40

20

1 K1 ' I o
: :CTC’F(L)
I I
I I
. ]
G Ul Rl

SOX/SRY
£

-1.0
Kmeans/genome average ratio (log2)

0.0 1.0 2.0



Supplementary Fig. 5: Molecular stratification of the common and patient-specific super
enhancers in the MRT PDOs. (A) Additional tornado plots of K-means clustering analysis (Fig. 4A)
showing increased SMARCB1 and reduced BRD9 and SS18 binding in the K3 cluster (n = 1); (B)
Ranking H3K27ac signals of the three K-means clusters suggests that the majority of the K3 open
chromatin sites are super enhancers; (C) Identification of transcription factor motifs that are
overrepresented in the three types of open chromatin sites; (D) Top GO terms identified in each of the

K-means clusters.
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Supplementary Fig. 6: Identification of patient-specific molecular groups using single-cell multi-
ome. (A) Single-cell multiome analysis identifies fifteen distinctive molecular clusters from seven MRT
tumor tissues; (B,C) UMAP space and hierarchical clustering analysis discriminate different cell types
within these tumor tissues based on RNA marker expression for certain cell types;(D,E) The expression
levels of SMARCB1 (D) and MYC (E) in the fifteen molecular clusters are visualized at single-cell level.

(F) Example of the FACS gating strategy of 7ADD positive nuclei.
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Supplementary Fig. 7: Chromatin occupancy of the SWI/SNF components before and after
receiving I-BRD9 treatment. (A) CellTiter-Glo-assays to measure cell viability of the indicated MRT
models treated with either vehicle (DMSO), I-BRD9 [10 uM], or BI-9564 [10 uM] for 120 hours (n = 3).
Statistical significance was tested by unpaired two-sided t-test (*: p<=0.05, **: p<=0.01, ***: p<= 0.001,
**** p <=0.0001). Source data are provided as a source data file; (B) Western Blot of BRD9 and SS18
after 5 days of I-BRD9 treatment [10 uM] in MRT PDOs (P103)(n = 1). GAPDH was used as a loading
control. Size of protein ladder is depicted on the left side. Source data are provided as a source data
file. (C) The binding of BRD9 and SS18 at BRD9 binding site with and without I-BRD9 treatment (n =
1); (D) Chromatin occupancy of active chromatin features and the SWI/SNF components at the lost and

gained open chromatin sites identified in the SMARCB1 reconstitution experiments.
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Supplementary Fig. 8: Schematic model of SMARCB1-dependent BAF complex re-distribution
Schematic model of the distribution of non-canonical (hcBAF) and canonical (cBAF) BAF complexes in
SMARCB1 deficient(top) or proficient (bottom) cells. In the absence of SMARCB1, the BAF complex
assembly is shifted towards the ncBAF composition leading to activated gene expression of, for
instance, oncogenes. In SMARCB1 proficient cells, the cBAF complex competes with the ncBAF
complex restoring the balance between the BAF complex compositions leading to re-distribution of the
ncBAF complex and binding of the cBAF complex, thereby activating, for instance, expression of
differentiation genes (Weighing scale icon adapted from Adobe Stock (@Max)).





