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Supplemental Figure 1

A. Distribution of K562 CUX1 & SMARCA4 binding sites B, |inF;iQCiZLZZﬁ;Q‘i'Z%i'tleso?é’t}iﬁi’ﬁdx?ez
0.8

40
3
'..U:; ) *kk Hkk P < 0.001
2 301 1 0.61 == p <0.05
©
£
8 201 =
o g 04
C q) *kk *kk
g 10‘ D- s % % k|
S 0.2 .
R SV S G QI G H Hlﬂ[
@&gé@é\oé‘oo@%é@\@o’@ 0 0 pd o0A B o
¥ & St & F TRGRTRY PO el ettt
B s B NN 3 S
§ LS RS \2\6@} ] CUX1 binding sites (n = 26,497)
2 N Il CuXx1 & SMARCA4 co-bound sites1 (n = 17,595)
Qo
[ cux1 binding sites (n = 26,497)
[ SMARCA4 binding site (n = 46,877)
Il Cux1 & SMARCA4 co-bound sites (n = 17,595)
C. 5kb D. gHPRT gcuxi
> cux1
HPRT A p200
SMARCA4 | ¢ ,
(ChIP) gCUX1 [0-121] A R ‘- Actin
[0 — 230]
cuxichip)” . f

GATA1 (chiP) ™ 511] 1

K562 chromHMM track = mm
————HBHE— e

HMBS

.
Strong enhancer Active promotor

- m e meah o

Figure S1. Related to Figure 1. Features of CUX1 and SMARCAA4 binding targets in K562
cells

(A) Chromatin state annotation of all CUX1 binding sites (n=26,497), all SMARCAA4 binding sites
(n=46,877) and CUX1 and SMARCA4 overlapping sites (n=17,595) via intersecting binding sites
with the K562 ChromHMM track'2. (B) Percent of CUX1 binding sites and CUX1/SMARCA4 co-
bound sites from ChlP-seq co-occupied by lineage specific hematopoietic TFs (all pairwise
comparisons of overlap are significant by hypergeometric test, p<0.05). All hematopoietic TF ChIP-
seq binding sites are obtained from ENCODE database®#. (C) IGV analysis of ChlP-seq tracks at
the HMBS erythroid gene®. Tracks shown are normalized ChlIP-seq signal across 2 replicates
(RPKM) for K562 SMARCA4 gHPRT, gCUX1, CUX1 and GATA1, along with K662 chromHMM
chromatin state annotations. (D) Western blot (n = 3 biological replicates) showing CUX1 protein
deletion for the second independent K562 gCUX1 clone targeting CUX7 exon 6.



Supplemental Figure 2

A. Chromatin states of ATAC-seq sites in K562 cells B. Significantly down ATAC sites
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Figure S2. Related to Figure 2. Features of ATAC-seq sites in K562 cells.

(A) Distribution of K562 chromHMM chromatin state’-? of the sites where accessibility are
significantly downregulated after CUX1 loss (n=933, blue, FDR<0.05, log,FC<-1) and the ATAC
sites where accessibility are not dependent on CUX1(n=14,256, grey, FDR>0.1, |log,FC|<0.5).(B)
Normalized SMARCA4 ChlP-seq reads (gCUX1 vs control gHPRT) at the significantly down ATAC
sites (n = 933) from Figure 2A. (C) Western blot (n = 2 biological replicates) showing SMARCA4
protein deletion using two independent clones with gRNAs targeting exon 3 and 4 of SMARCA4
gene. (D) Overlap of the lost ATAC-seq peaks in gSMARCA4 vs. gCUX1 samples compared to
the control gHPRT (n = 2 biological replicates, IDR < 0.05). “Lost peaks” refer to the peaks
present in gHPRT but are absent in the knockout conditions. (E) ATAC-seq signal (n = 3 biological
replicates, control gHPRT vs. gSMARCAA4) at the significantly down ATAC sites (n = 933) from
Figure 2A and CUX1 recruited SMARCA4 sites (n = 7,005) from Figure 2E. Statistical significance
for (B) and (E) was calculated using Wilcoxon rank-sum test.
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Figure S3. Related to Figure 3. Discrepancy between CUT&RUN and ChlIP-seq peak

calling in K562

(A) Overlap of CUT&RUN and ChiIP-seq called CUX1 peaks in K562 (IDR < 0.05, n =2
biological replicates. (B) Distance to the nearest TSS for CUX1 binding sites in K562
identified by ChIP-seq and CUT&RUN
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Figure S4. Related to Figure 3. Example genome snapshots of CUX1 and SMARCA4
co-occupancy in primary human CD34+ HSPC.

IGV genome snapshots of human CD34+ HSPC CUT&RUN data showing CUX1 and SMARCA4
co-occupancy at (A) enhancers of hematopoietic lineage-specifying genes FLT1 and RUNX16-8,
ATAC-seq gHPRT control track and active enhancer-specific histone modifications H3K27ac and
H3K4me1 tracks obtained from Roadmap Epigenomics are added. (B) CUX1 and SMARCA4 co-
occupancy at promoters of essential genes involved in mitosis TUBB, and MED18, which is a
subunit of the mediator complex that is essential in DNA transcription®'°. Promoter annotation
labeled by Roadmap Epigenomics are added. Highlighted areas are CUX1,SMARCA4 and ATAC-
seq peaks called by MACS2 (solid rectangles, IDR < 0.05)



Supplemental Figure 5
A.  Chromatin states of ATAC-seq sites in primary human CD34+ HSPC
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Figure S5. Related to Figure 4. Chromatin state and example genome snapshots of ATAC-
seq sites in primary human CD34+ HSPC.

(A) Distribution of chromHMM chromatin state' of the peaks whose accessibility are
significantly downregulated after CUX1 loss (n=1,603, blue, FDR<0.05, log,FC<-1) and the
ATAC sites whose accessibility are not dependent on CUX1 (n=13,111, grey, FDR>0.1,
[log,FC|<0.5). (B) IGV analysis of normalized ATAC-seq signal (RPKM) tracks of gHPRT and
gCUX1 cells at hematopoiesis-regulating genes NCOA4'? and JARID2'3"4 Normalized CUX1
and SMARCA4 binding signal (RPKM) from CUT&RUN experiment are shown along with
CD34+ HSPC chromHMM enhancer annotations. (NCO4 lost site log,FC=-1.16, FDR=0.073;
JARID?2 lost site log,FC=-1.10, FDR=0.070)
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Figure S6. Related to Figure 4. CUX1 and SMARCAA4 binding intensity at genes with
concordant chromatin accessibility and RNA expression change in primary human CD34+
HSPC.

A quantitative comparison of CD34+ HSPC normalized CUT&RUN reads of CUX1 (left) and
SMARCAA4 (right) at the sites with simultaneously significant changes in RNA expression and
chromatin accessibility from Figure 4C (n=406), vs. the control, which are size-matched regions
associated with randomly sampled genes (n=406) from csaw results.
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