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Abstract

S EIEEFSMARCB1Z XL =R EXSWISNFEEHIC KD EEFRAFHOLEKEHF
9B %, SMARCB1XIEA A MR IZSMARCB1 &2 HIRE < € T, BREEENDZE1L, RNA-
seq’EZ AV TEEFREDEIL, ChiP-seqiZ AV TSWISNFESHPEEARN Y N—U DT/
LLEDOREEEUP ERBOBEBRTL I,

% < ODSMARCB1 X Bl #k TSMARCB1 DB HIFH I & V) MRIBIEAZE L <HHE hiz. SWIS
NFESEOH T 1Y NMCEDNABEEML, EANVBEFUIFET DL,

®1LF M) I AIC Kk B Differential salt

extraction’£%& AV TSWISNFESEO VOXNF U EDHEERZBTL L 3,
SMARCB1RIB#E & 4IESMARCB1Z A LESHEEBL T HRENENLFT NUVATIOX
FoERBL Iz, SW/SNFEEHROEERY T I Y NI T BH4%E A 1ZChIP-seq’2 T2,
L T XTOMBKICE LV TSMARCBIDRFIFRRIZL V) SWI/ISNFEE®RO T /LLEDOEE
ENFEEICEMLIE, LUEOFERKY),

SMARCB1MOXRBIESWI/SNFESHO VONF E DMHEERZFRELE H,
SWISNFIEEEEDT / LLEDOEREEZETEEDET,
BEIFREAFAHFOREEZELSLTVWSR N REBE N,

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
SMARCB!1 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. We used NaCl-based differential salt extraction to determine the relative
affinity of BAF complex proteins on chromatin in cells in either empty or SMARCB1 conditions. We
found that SMARCB1-deficient complexes in SMARCB1-deficient cancer cells dissociate from
chromatin at the low NaCl concentrations, whereas subunits dissociate from chromatin at the high
NaCl treatment upon SMARCB1 reintroduction. Results were similar in comparing SWI/SNF
complex chromatin affinity in wild-type and SMARCB1A/A HEK293T cells. 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 SMARCBH1 loss is decreased affinity of SWI/SNF complexes for
chromatin, suggesting alterations in their genome-wide chromatin occupancy and regulatory
capacity.
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Coordinated gene expression regulation by tumor suppressor SMARCB1

1. HIREBRFROBE

[ES N Bz F SMARCB1 ZRIEL-EEL SWI/SNF E8RKICKLECFEBFHIHO LA A EEETT 518, SMARCB1 KigA
AfARARKIZ SMARCB1 254K RIFSE T, EHERED L, RNA-seq HZFRAVWTEEFHIRDEIL, ChlP-seq &% FALYT SWI/SNF
HEROEBERN =D/ L EDEESEL O RO ELEEFTLT=,

%< SMARCB1 X 1E#Hla#k T SMARCB1 DIAHI R I LY HARIETEAZE LNFISNi=. SWI/SNF EE&AEDOYT 1=k IZIE DNA
FEEEAL. EXMAEEEEIMNTFERET B0, 181 F )9 LIZ LS Differential salt extraction j£ZFALVT SWI/SNF & &AD AT F
VEDREERERETLI-ECA, SMARCB1 RiBE &KL SMARCB1 S AEESARELLELT, EEEDELF )Y LTYOY
FU LB LT-. SWI/SNF ESEKDEELY T 1y T BHAE ALz ChlP-seq ;& Tld, BITLIE-IRTOMAKIZE T
SMARCB1 MD3&F|FKIRICLY SWI/SNF EEARDT /L LD SHEEAFEICHEMLI:. UELEDFHERKY, SMARCB1 O RIE (X
SWI/SNF E&EDIOTF U EDOHEEAEZRLEILEE, SW/SNFESEKRDS /L ED ENELRTIEEILET. BEFHRRR
HDEREZL-LLTWAIENTESNT-.

2. WFRERREEHOWE (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. We used NaCl-based differential salt extraction to determine the relative affinity of BAF complex
proteins on chromatin in cells in either empty or SMARCB1 conditions. We found that SMARCB1-deficient complexes in SMARCB1-
deficient cancer cells dissociate from chromatin at the low NaCl concentrations, whereas subunits dissociate from chromatin at the
high NaCl treatment upon SMARCB1 reintroduction. Results were similar in comparing SWI/SNF complex chromatin affinity in wild—
type and SMARCB1A /A HEK293T cells. 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.
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