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Abstract
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In order to elucidate the underlying mechanism and to identify direct genetic targets of
SMARCB1-deficient aberrant SWI/SNF complexes, we comprehensively evaluated the effects of
SMARCB1 reintroduction in SMARCB1-deficient cancer cell lines at the levels of proliferation,
global transcriptional signature (RNA-seq), and genome-wide localization (ChIP-seq).
Reintroduced SMARCB1 significantly suppressed the proliferation of nearly all SMARCB1-deficient
cancer cell lines. As SWI/SNF chromatin remodeling complexes contain several DNA and histone-
binding domains, we sought to determine whether SMARCB1 loss alters the stability of BAF
complexes on chromatin. SMARCB1 loss destabilizes SWI/SNF complexes on chromatin, with little
change in complex assembly or integrity.

To examine the effect of SMARCB1 rescue on SWI/SNF complex targeting and gene regulation,
we performed chromatin IP of SWI/SNF complexes followed by sequencing (ChlP-seq) using
antibodies to core SWI/SNF complex subunits. We observed a gain of genome-wide SWI/SNF
complex occupancy upon rescue of SMARCB1 in SMARCB1-deficient cell lines. These results
indicate that the primary biophysical consequence of SMARCB!1 loss is decreased affinity of
SWI/SNF complexes for chromatin, suggesting alterations in their genome-wide chromatin
occupancy and regulatory capacity. These results provide us with a fundamental insight into the
mechanisms of other SWI/SNF complex associated diseases as well as the oncogenesis of
SMARCB1-deficient cancer.
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Coordinated gene expression regulation by tumor suppressor SMARCB1

1. HIREBRFROBE

[E& NEE{EF SMARCB1 ZXRELI-EE X SWI/SNF E8KICKIEEFRBHIHOITEAETENIT 5=, SMARCB1 RigEA
AFBRERRIZ SMARCB1 Z3a %I R IRSE T, WD Z L, RNA-seq EZF AV TEEF RO L L, ChlP-seq & ALYT SWI/SNF
BEERORERNR—IODT /LD HEELAL EEREDELEMRITLT-, £<{0 SMARCB1 XiE#I2# T SMARCB1 Di&Hl|H
BICkYHRaEE A ZE L MFI S f-. SWI/SNF *’Eéﬁk@IEE#?‘:&vH:W@“éﬁW&FﬁL\f: ChIP-seq ;5 Tl&, SBHFLF-T X
TOHR%IZFHLNT SMARCB1 D& FIFRIRIZEY SWI/SNF EEEDYT /L LD EFEN IZ#HNLT=. SMARCB1 D& %5615
I2&KY H3K27ac D S HENFE(CEEMLIzDIZxEL, H3K4me3 (:(iﬁ%ﬁfs%t&M&mh\othah\b SMARCBT1 [& SWI/SNF #
BIRIZERIUN Y —EHEMNISERIETAIENRBELMNEL ST, T, NMNALUMEEBOTOE—2—IZHET, SUZ12, LU
H3K27Tme3 M EHEE THAEOHLN=2EH 5, SMARCB1 DIEFIFEIRIZ KLY SWI/SNF EEKILRII—LINFIEESRK 2 L35S
BIET INANLUMBEBOTOE—2—%F 4L T HIENBALMELEST-. LEDFERKY, SMARCB1 M RIE(F SWI/SNF &K
DIORFUEDHBEEREZARRTEILSE, SWI/SNFESADS /LLD SMEZETIGLIET. BEEFERAHFOEEEZL-
SLTWWAIENTEENT-. SMARCB! RIEZEE SWI/SNF EESRKICLIEELEGTFRRAGT O FHEBNESHELY,
SMARCB1 RIBEBENDH45T . SWI/SNF EEHRDEBICLIBALEEDRERPAD-HOEELMNMRE 5.

2. WRREEBOWE (FER)

In order to elucidate the underlying mechanism and to identify direct genetic targets of SMARCB1-deficient aberrant SWI/SNF
complexes, we comprehensively evaluated the effects of SMARCB1 reintroduction in SMARCB1-deficient cancer cell lines at the
levels of proliferation, global transcriptional signature (RNA-seq), and genome-wide localization (ChIP-seq). Reintroduced SMARCB1
significantly suppressed the proliferation of nearly all SMARCB1-deficient cancer cell lines. As SWI/SNF chromatin remodeling
complexes contain several DNA and histone—binding domains, we sought to determine whether SMARCB1 loss alters the stability of
BAF complexes on chromatin. SMARCB1 loss destabilizes SWI/SNF complexes on chromatin, with little change in complex assembly
or integrity.

To examine the effect of SMARCB1 rescue on SWI/SNF complex targeting and gene regulation, we performed chromatin IP of
SWI/SNF complexes followed by sequencing (ChlIP-seq) using antibodies to core SWI/SNF complex subunits. We observed a gain of
genome-wide SWI/SNF complex occupancy upon rescue of SMARCB1 in SMARCB1-deficient cell lines. These results indicate that
the primary biophysical consequence of SMARCB1 loss is decreased affinity of

SWI/SNF complexes for chromatin, suggesting alterations in their genome—wide chromatin occupancy and regulatory capacity. These
results provide us with a fundamental insight into the mechanisms of other SWI/SNF complex associated diseases as well as the
oncogenesis of SMARCB1-deficient cancer.
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