Visualization of the relationship between ChlP-seq peak and attention weights.

For each genomic region, the figure on the left represents the attention weights and the figure on
the right represents the enrichment of fold changes in ChIP-seq BigWig file in the same region.
Since the lengths of attention weights are reduced by the convolution and pooling layers, their
lengths are less than the fold change values. Thus, the plots are aligned on the X-axis to represent

the relative position of fold change and averaged attention weights.

The attention scores are extracted from both single and pairwise models. For single module, the
dimension of attention scores is L X d,,,q4e1, @and the channel that contains the highest attention
weight is used. Similarly, for pairwise module, the dimension of attention scores is L X L, and the
row sum of these weights are always 1. As a result, we use the row that contains the highest

attention weight.
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Single attention module

CTCF/PC-3
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Single attention module

E2F1/K562
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Single attention module
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Single attention module

FOXA1/liver
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Single attention module

GABPA/liver

chr1 46768698 - 46769700

. MW“‘M

100 o 750 500 751) 1000

chrl 226373748 - 226374750

.
0.4- o .‘
0.0- MM 0-
i ] ; ; Y 3 y Y !
. . . 4= hn 5 n s - T

chr8 145637598 - 145638600

.M._.-.' M .
0 25 5} 75 1040

chr@ 124252598 - 124253600

[=] =]
E h
i [

LA

10
.__.1.
.
00- .M:“M. 0 . | ;

100 L N £ e, 1034

chrg 12807848 - 12808850

005 e ® :
0.00- 'P m---a‘a—-ﬁMrm -f *J \

Attentlon weights ChIP -Seq score



Single attention module

HNF4A/liver
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Single attention module

JUND/liver
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Single attention module

MAX/liver
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Single attention module

NANOG/induced pluripotent stem cell
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Single attention module

REST/liver
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Single attention module

TAF1/liver
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Pairwise attention module

CTCF/induced pluripotent stem cell
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Pairwise attention module

CTCF/PC-3
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Pairwise attention module

E2F1/K562
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Pairwise attention module

EGR1/liver
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Pairwise attention module

FOXA1/liver
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Pairwise attention module

FOXA2/liver
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Pairwise attention module

GABPA/liver
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Pairwise attention module

HNF4A/liver
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Pairwise attention module

JUND/liver
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Pairwise attention module

MAX/liver
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Pairwise attention module

NANOG/induced pluripotent stem cell
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