
−4
.0

1

−0
.8

6

−0
.6

0

−0
.4

1

−0
.2

4

−0
.0

8

 0
.1

0

 0
.3

4

 0
.7

2

 1
.6

4

 8
.5

7

0
5.

4
2.

1
0

En
ric

hm
en

t
En

ric
hm

en
t

C
D

8+  a
ct

iva
tio

n,
 d

ow
n 

(2
4 

hr
s)

C
D

8+  a
ct

iva
tio

n,
 u

p 
(2

4 
hr

s)

−3
.1

0

−0
.5

9

−0
.3

8

−0
.2

3

−0
.1

0

 0
.0

2

 0
.1

5

 0
.3

1

 0
.5

3

 1
.0

1

 5
.3

2

0
5.

5
3.

4
0

En
ric

hm
en

t
En

ric
hm

en
t

24 hour activated vs. 
resting CD4+ T cells

0

2000

4000

6000

In
te

rs
ec

tio
n 

si
ze

0
50

00
10

00
0

15
00

0

Set size

72 hour activated vs. 
resting CD4+ T cells
24 hour activated vs. 
resting CD8+ T cells

72 hour activated vs. 
resting CD8+ T cells

PU.1(ETS)
RUNX2(Runt)

RUNX−AML(Runt)
EHF(ETS)

RUNX1(Runt)
EWS:FLI1(ETS)
EWS:ERG(ETS)

BACH2(bZIP)
ETS1−distal(ETS)

GABPA(ETS)
ETV1(ETS)
ERG(ETS)
FLI1(ETS)

ETS1(ETS)
JUN−AP1(bZIP)

FOSL2(bZIP)
AP−1(bZIP)
BATF(bZIP)
ATF3(bZIP)
FRA1(bZIP)

0

50
0

10
00

15
00

RUNX(Runt)
IRF2(IRF)
IRF1(IRF)

RUNX2(Runt)
RUNX−AML(Runt)

GABPA(ETS)
ETS1−distal(ETS)

EWS:ERG(ETS)
RUNX1(Runt)

ETV1(ETS)
BACH2(bZIP)

ERG(ETS)
FLI1(ETS)

ETS1(ETS)
JUN−AP1(bZIP)

FOSL2(bZIP)
AP−1(bZIP)
ATF3(bZIP)
BATF(bZIP)
FRA1(bZIP)

0 20
0

40
0

60
0

80
0

10
00

12
00

-Log10 (P-value)

CD4+ T cell activation (24 h ) CD8+ T cell activation (24 h)

-Log10 (P-value)

P=1.3e-07

P=3.9e-02

P=4.5e-06

P=2.0e-02

C
D

4+  a
ct

iva
tio

n,
 u

p 
(2

4 
hr

s)

C
D

4+  a
ct

iva
tio

n,
 d

ow
n 

(2
4 

hr
s)

A

B

C
72 vs. 24 hrs CD4+ T cell activation-associated 

accessibility changes

72 vs. 24 hrs CD8+ T cell activation-associated 
accessibility changes

D

Figure S3. T cell activation induces extensive changes in chromatin accessibility (A) Barcode enrichment plot showing 
that DA peaks in CD4+ T cells activated for 72 hours are similarly ranked in CD4+ T cells activated for 24 hours. Peaks are 
ordered from left to right on the plot from most down-regulated to most up-regulated upon 24 hours of activation, forming a 
shaded middle horizontal bar, with log2-fold-changes shown by the x-axis. DA peaks significantly up-or down-regulated 
after 24 hours of activation (FDR <0.05) are marked by red and blue vertical bars, respectively. The red enrichment worm at 
the top of the plot shows the local density of red vertical bars while the blue enrichment worm at the bottom of the plot 
shows local density of the blue vertical bars. P-values show significance of the enrichments (fry gene set tests). The 
enrichment pattern shows strong concordance of the 24- and 72- hour activation-associated changes in CD4+ T cells. (B) 
Barcode enrichment plot showing that DA peaks in CD8+ T cell activated for 72 hours are similarly ranked in CD8+ T cell 
activated for 24 hours. (C) UpSet plots showing the number of DA peaks from each comparison (24 hour activated vs. 
resting CD4+ T cells, 72 hour activated vs. resting CD4+ T cells, 24 hour activated vs. resting CD8+ T cells, 72 hour activated 
vs. resting CD8+ T cells) and their intersections. Horizontal bars illustrate the total number of DA (set size) from each 
comparison. Vertical bars show the number of common DA peaks (intersection size) from a given set of comparisons (filled 
connected circles). (D) Bar plots showing the top-ranked TFBS motifs that are enriched in the 24 hour activation-induced 
accessibility changes in CD4+ and CD8+ T cells, where the X-axis represent the significance of the enrichment (−log10 
P-value, cumulative binomial test), and Y-axis each of top-ranked motifs.


