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MotifTools

A collection of python tools to evaluate a variant on TF motif Table X. Comparison between real and simulated variants effect on TFSS motif

« D-score: motif-breaking or motif-gaining power Lymph-BNHL Lymph-CLL
e B-score: burden score Real (PCAWG) | (SanF;ael:‘:loemutral) | Real (PCAWG) | (SanF;aer:‘ﬁ)er:tral)
# var within peak 111,423 79,211 13,930 | 11,995
GM12878 . 0
— (n=50 TFSS) #varw/motifloss | L tadr L az s
J D-score: 30.424 2 " # var w/ motif gain 732 571 99 109
n e B
. #varwithinpeak | 1566 184897 o8 22459
re f ( - ) : TCACCCCCTCCCTC £11 (n=7';5_f_;‘:ss) # var w/ motif loss 2,921 2,822 414 544
alt ( - ) *TCACCCCGTCCCTC ( g A ~ W #varw/motifgain | TR T 1087 - 7 202
R A ¥ T o TLTTIT YIRS
0@ XAA 5 > ref(+): GACGCGCCCCC
L alt(-): GACGCGCTCCC
v 2 ] D-score: 30.424 Fig X. Distribution of motif disruption scores of real and simulated variants in K562
Lymph-BNHL
J D-score: 27.406 J D-score: -24 (benefit) 0.04+ | Loss P-val 8.54e-6****
) L x Gain P-val 1.18e-2*
ref(-): CCGACTCAGTAACGA ref(-): GAGGAGGAGGA n
vartype
random

alt(-): CCGACTCAGCAACGA alt(-): GAGAAGGAGGA

V

density

0 0.02-

S R 2GR A 9::;;;
V OVV O € o 0.01-
1§ 2 _
Z'9ElOVIN

D real

0.00-

Z'0S1OVIN N —4lO 0 4'0
dscore
Lymph-CLL
0.04- |
| Loss P-val 2.91e-3**
Gain P-val ns
0.03-
How to interpret D-score -~ vartype
g 0.02- random
. S . . . S [ ]rea
D-score is a motif "[D]isruptive score" of a variant. It is calculated by difference between P-value between reference
0.01-
genome and alternate genome.
0.00-
D-score = [-10 * log(P-val Ref)] - [-10 * log(P-val_Alt)] -50 -25 0 25 50
D-score = -10 * log(P-val_Ref/P-val_Alt) decore
Fisher's Exact Test

ns P> 0.05, * P =0.05, ** P =0.01, *** P =0.001, **** P =0.0001

e Positive D-score denotes a variant is decreasing the likelihood of TF to bind the motif (motif-break)

* Negative D-score denotes a variant is increasing the likelihood of TF to bind the motif (motif-gain) 5



Fig X. TF ChlP-seq peaks with motif variants in K562 _ - _
Table X. TFSS network edges with motif gain/loss in K562

Lymph-BNHL . . .
Fig X. Comparison between real and simulated
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Table X. Transcription factor classification

TF

MAJOR CLASS TF FAMILY TF DOMAIN

ATF3
BCLAF1
BHLHE40
CBX5
CEBPB
CEBPZ
CHD1
CHD2
CTCF
E2F4
EGR1
ELF1
ELK1
EP300
ETS1
ETV6
EZH2
FOS
GABPA
HDGF
IKZF1
JUNB
JUND
MAFK
MAX
MAZ
MEF2A
MLLT1
MTA2
MXI1
MYC
NBN
NFE2
NFYA
NFYB
NR2C2
NRF1
PML
POLR2A
POLR2AphosphoS2
POLR2AphosphoS5
POLR3G
RAD21
RCOR1
REST
RFX5
SIN3A
SIX5
SMAD5
SMC3
SP1
SPI1
SRF
STAT5A
SuUz12
TAF1
TARDBP
TBL1XR1
TBP
UBTF
USF1
USF2
YBX1
YY1l
ZBED1
ZBTB33
ZBTB40
ZNF143
ZNF274
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Fig X. ENCODE experiment data matrix by biosample

Data Matrix
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Fig X. TF ChlIP-seq experiments by cell line
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Table X. Proximal and distal regulatory elements of TFSS

TF

Peaks

Proximal

Distal

% Proximal

ATF3
BCLAF1
BHLHE40
CEBPB
CHD1
CHD2
CTCF
E2F4
EGR1
ELK1
ETS1
EZH2
FOS
GABPA
JUND
MAFK
MAX
MAZ
MEF2A
MXI1
MYC
NFYA
NFYB
NR2C2
PML
RAD21
RCOR1
RFX5
SIX5
SMC3
SPI1
SRF
STAT5A
TBL1XR1
UBTF
USF1
USF2
YY1
ZNF143
ZNF274
CBX5
CEBPZ
ELF1
ETV6
HDGF
IKZF1
JUNB
MLLT1
MTA2
NBN
NFE2
NRF1
REST
SMADS5
SP1
SUzZ12
TARDBP
YBX1
ZBED1
ZBTB33
ZBTB40

4,604




Fig X. Schematic of TF-Gene network rewiring
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