
a
SIDP MCF7 Coverage

Patient 

C
lo
na
l

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

A

0

0.2

0.4

0.6

0.8

Su
bC

lo
na

l MCF7

C
lo
na
l

Su
bC

lo
na

l MCF7 total CTCF

C
lo
na
l

Su
bC

lo
na

l

IM
R

90
 T

AD
ES

C
 T

ADH3K27ac

0

50

100
Signal Deciles Signal Deciles

c

f

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●

●

●

YY1(Zf)/Promoter/Homer

SeqBias: CG bias

0

2

4

6

8

0 25 50 75
Decreased_RM_pval_order

D
ec

re
as

ed
_R

M
_p

va
l

Decreased_RM_qval_sig
●a
●a

FALSE

TRUE

Decreased_RMDF sgRNAs +E2 screen: Enriched CRE Motifs

-lo
g1

0(
p-

va
lu

e)

Rank

N
º S

co
rin

g 
gR

N
A/

C
R

E
Promoters Enhancers TAD 

boundaries

2

4

6

8

10

IF

DF

IF

DF

IF

DF
CREs (>1 guide)

b Day 7 
Rep. (1)

Day 21 
Rep. (1)

Day 7 
Rep. (2)

Day 21 
Rep. (2)

Lo
g2

-F
C

 v
s 

Li
br

ar
y

Positive Controls

-4

-2

0

2

4

7 14 21
Days

Non-Targeting

-4

-2

0

2

4

7 14 21
Days

e

KDM5A (T47D)
H3K4me3 (CAL51)
H3K4me1 (CAL51)
H3K27ac (X1832)

HCFC1 (MCF7)
H3K27ac (HS578T)
FOXA1 (MCF7, #1)

ESR1 (MCF7)
Pol_II (HS578T)

CTCF (X1832)
FOXA1 (MCF7, #2)

FOS (MCF10A)
CTCF (MCF7)
ESR1 (T47D)

H3K27ac (X1543)
ZMYND8 (ZR-75)

ATAC (MDAMB231)
H3K27ac (MDAMB468)

H3K4me1 (BT549)

Feature Importance (a.u.)

g

0 0.0016

d
Corr:

0.932***
Corr:

0.917***

Corr:
0.914***

Corr:
0.879***

Corr:
0.904***

Corr:
0.888***

Corr:
0.845***

Corr:
0.857***

Corr:
0.835***

Corr:
0.838***

Corr:
0.737***

Corr:
0.775***

Corr:
0.794***

Corr:
0.810***

Corr:
0.612***

Corr:
0.795***

Corr:
0.828***

Corr:
0.837***

Corr:
0.831***

Corr:
0.746***

Corr:
0.839***

Library +E2_7d_1 +E2_7d_2 +E2_14d_1 +E2_14d_2 +E2_21d_1 +E2_21d_2

Library
+E2_7d_1

+E2_7d_2
+E2_14d_1

+E2_14d_2
+E2_21d_1

+E2_21d_2

−2 0 2 4 −2 0 2 4 −2 0 2 4 −2 0 2 4 −2 0 2 4 −2 0 2 4 −2 0 2 4

0.00
0.25
0.50
0.75

−2
0
2
4

−2
0
2
4

−2
0
2
4

−2
0
2
4

−2
0
2
4

−2
0
2
4

Negative Controls

Corr:
0.964***

Corr:
0.962***

Corr:
0.954***

Corr:
0.890***

Corr:
0.897***

Corr:
0.934***

Corr:
0.884***

Corr:
0.893***

Corr:
0.882***

Corr:
0.902***

Corr:
0.786***

Corr:
0.806***

Corr:
0.828***

Corr:
0.857***

Corr:
0.803***

Corr:
0.804***

Corr:
0.833***

Corr:
0.806***

Corr:
0.867***

Corr:
0.869***

Corr:
0.824***

Library +E2_7d_1 +E2_7d_2 +E2_14d_1 +E2_14d_2 +E2_21d_1 +E2_21d_2

Library
+E2_7d_1

+E2_7d_2
+E2_14d_1

+E2_14d_2
+E2_21d_1

+E2_21d_2

−5 0 −5 0 −5 0 −5 0 −5 0 −5 0 −5 0

0.0
0.2
0.4
0.6

−5

0

−5

0

−5

0

−5

0

−5

0

−5

0

Positive Controls
Positive Controls Non-Targeting Targeting (Significant 21 days)

Supplementary Figure S1



Supplementary Figure 1. SIDP identifies Cis Regulatory regions in MCF7 with high 
reproducibility. (a) SIDP coverage (percentage) of the specific partitions of the human CREs 
considered in this study. (b) Histograms showing the distribution of counts per sgRNAs (log10) for 
two replicates of sgRNAs in pool 1, at day 7 and day 21 post-infection (MCF7 +E2). (c) Box plots 
overlaid on violin plots showing the log2-fold-change of positive controls (left panel) and non-
targeting sgRNAs (right panel) in two replicates of MCF7 cells, at 7, 14 and 21 days, as compared 
to the initial library. (d) Violin plots showing the distribution of the number of significantly scoring 
sgRNAs per CRE, for DF (decreased frequency; yellow) and IF (increased frequency; blue) 
sgRNAs, across three different genomic partitions (promoters, putative enhancers, and CTCF-
clusters associated to TAD boundaries). (e) Correlograms (considering either positive controls, 
non-targeting sgRNAs, or targeting sgRNAs scoring significantly at 21 days post-infection) between 
the TMM-normalized, log2-transformed counts across replicates (7, 14 and 21 days post-infection; 
+E2). The initial library is also included. Scatterplots of each pair of samples are drawn on the left 
part of grid. Pearson correlation is displayed on the right (p-value: *** < 0.001; ** < 0.01; * < 0.05; . 
< 0.10). Distribution of values for each sample is shown on the diagonal. (f) Motif analysis of CREs 
associated with significantly exhausted sgRNAs identifies YY1 as a putative TF enriched in 
functional CREs. (g) Feature of a deepSEA model trained to distinguish scoring from non-scoring 
sgRNA highlights specific epigenetic and TF-binding signatures associated with functional CREs. 
importance


