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Supplementary Figure 1: Induced knockdown screen of ATP-dependent chromatin         
remodelers, related to Figure 1 
A. Western blot analysis of all 8 ATPAse subunits show drastic reduction of flag-degron-tagged              
proteins after introduction of auxin. 
B. Nucleosome positions in all 8 AID strains before and after induction of auxin in a 10Kb                 
genomic region. 
C. Average MNase coverage positioned relative to the TSS, (as in Figure 1C,extended to gene               

body) 
D. Fuzziness of nucleosome +1 of all genes before and 3 hours after auxin induction in Ino80                 
AID strain. Fuzzyness is defined as the distance between the 20%th and 80%th centers of               
reads assigned to the same nucleosome peak. 
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Supplementary Figure 2: Dynamics of Sth1 depletion and recovery show massive yet            
reversible disruptions in chromatin organization, related to Figure 2 
A. Western blot analysis of Degron-tagged-Sth1 during addition (Sth1-depletion) and removal           
(Sth1-recovery) of auxin shows drastic reduction in protein levels after introduction of auxin and              
partial recovery of the protein following removal of auxin from the media. 
B. Percent of change in NFR width at each time point out of the maximal change following Sth1                  
depletion (left) and recovery (right). Lines are medians, shaded areas include 20-80% of genes  
C. Cumulative distribution of the fuzziness of -1 (left) and +1 (right) nucleosomes following Sth1               
depletion and recovery.  
D. Coverage following Sth1 depletion and recovery in Gal1 and Gal10 promoter area. 
E. Cellular DNA content measured by FACS following RSC depletion. Cells are arrested             
following Sth1 depletion. 
F. Survival test of WT and degron-Sth1 strains following auxin induction. Cells were incubated in               
the presence of auxin for the indicated times, serial diluted and spotted on YPD plates. Plates                
were incubated for 2-3 days in 300C. 
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Supplementary Figure 3: Sth1-dependent NFR clearing is replication independent,         
related to Figure 3 
A. Cellular DNA content measured by FACS following RSC depletion in G1 arrested cells and               
in replicating cells. 
B. Cellular DNA content measured by FACS following RSC recovery in G1 arrested cells and in                
replicating cells. 
 
  



10 15 20
0

5

10

15

20

50

30’ 2hr 1hr 3hr

A

Depletion Recovery

Gene expression levels compared to pre IAA addition expression (log2)

C

4tU

0 10 15 20
log2 ( 0h +1 ) 

-6

-4

-2

0

2

lo
g2

 ( 
30

m
in

+1
/ 0

h+
1 

)

0 10 15 20
-6

-4

-2

0

2

lo
g2

 ( 
2h

+1
 / 

0h
+1

 )

B

D

10 15 2050 10 15 2050 10 15 2050

log2 ( 0h +1 ) 
5 5

200

250

m
ed

ia
n 

N
FR

 w
id

th
 (b

p)

10 20 30 40 50 60 70 80 90 100
RNA expression quantile

open
closed

200

250

m
ed

ia
n 

N
FR

 w
id

th
 (b

p)

10 20 30 40 50 60 70 80 90 100
RNA expression quantile

open
closed

60%

 O
pe

n 
N

FR
 th

at
 c

lo
se

d

0%
10 20 30 40 50 60 70 80 90 100

RNA expression quantile

20%

40%

80%

60%

 O
pe

n 
N

FR
 th

at
 c

lo
se

d

0%
10 20 30 40 50 60 70 80 90 100

RNA expression quantile

20%

40%

80%

widthwidth

0.5 hr
2 hr

0 hr

closed closed

GRF-bound
(1914 genes)

polyA w/o GRF
(1196 genes)

0' 10' 20' 30' 45' 60'

-2
log2 rpm strain/wt

0

100

200

%
co

nv
er

si
on

 s
tra

in
(r

el
at

iv
e 

to
 w

t)

-1 0 1 2

IAA time

70

80

90

100

110

%
co

nv
er

si
on

 s
tra

in
(r

el
at

iv
e 

to
 w

t)

Mock
Sth1

0' 10' 20' 30' 40' 60'50'

SLAM-seq conversion rates (total mRNA) SLAM-seq conversion rates (individual genes)
IAA time

Mock
Sth1



Supplementary Figure 4: RSC maintains open NFRs in lowly-expressed genes but not            
necessary for acute transcriptional response, related to Figure 4 
A. RNA level during Sth1 depletion and recovery vs. RNA level before auxin was added . RNA                 
level was normalized with K. lactis spike-in. 
B. RNA fold change during Sth1 depletion and recovery vs. RNA level before auxin was added.                
RNA level was normalized with K. lactis spike-in. 
C. Changes in rates of RNA synthesis during Sth1 depletion using SLAM-seq (Methods).             
Changes in percent new RNA (reads w/ converted base) for Sth1 depletion and mock strain in                
the total mRNA population (left) and distribution of changes for individual genes (right). All              
changes are shown relative to WT strain processed in parallel. 
D. Same as Figure 4C, broken for the two groups of genes shown in Figure 2E. 
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Supplementary Figure 5: Changes in +1 nucleosome position are reflected in TSS usage,             
related to Figure 5 
A. Distribution of the distance of nucleosome center from mRNA 5’ position for all genes (grey                
line) and a subset of expressed gene (black line). 
B. Histogram of TSS accessibility measure used to define transcription start sites that are              
covered by nucleosome. 
C. Fuzziness of +1 nucleosome for genes whose 5’ locations are covered. 
D: As in Figure 5E for two subsets of 5’ positions, defined by their location relative to other                  
TSSs of  the same gene. Left panel for downstream and right panel for upstream TSS. 
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Supplementary Figure 6: Changes in 5’ TSS accessibility are indicative of changes in             
gene expression levels, related to Figure 6 
A. Histogram of expression levels (x-axis) of genes, based on 3’ RNA-seq before depletion.              
Three ranges of expression are marked (low, mid, high expressed).  
B-D. For each range of expression shown is the cumulative distribution of fold change in RNA                
following depletion (log base 2) broken down to four classes of genes (top). Also shown is the                 
histogram of number of genes in the range broken down according the number of TSS positions                
for the gene before depletion.  


