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Mutations data set

Table 2: Effects of different mutation

classes on TF binding.

Point mutation in gene regulatory regions

e Artificial binding affinity limits for relevant muta- Underlined nu-

tions in the mutations dataset based on experimen- cleotide means the mutated one.

tally verified mutations

mutation class effect on binding

YY—YY, RY— RY,
RY— YY, YR— YR,
RR— RR

RR— YR, YY— RY,
RR— RY., YY— YR

e Change in transcription factor (TF) binding —Change in affinity over 0.2 and the p-value for

binding (wildtype or mutant) under 0.3
—OR Change in affinity over 0.3

e Distribution of all changes in Figure 2a)

L. . . Similar to distributi
— Binding affinity weakens (Figure 1a) ;milarlo li Hh o
Ol all reievant cnanges

— Binding affinity gets stronger (Figure 1b)

}JJ

(See Figure 3a)

— Altered gene expression levels Binding affinity gets

e Distribution of the relevant changes in Figure 2b) stronger more often than

2) GATA-1

weakens (See Figure 3b)

—Loss of binding affinity occurs more often than a

RR— RR, YR— RR, Binding aflinity weakens

0-globin wildtype new binding site is formed
AAACCCTGCT T ATCTTAAACCAA YR— YR, YR— YY, more often than gets
Table 1: Experimentally verified mutations RY— RY, RY— RR. stronger (See Figure 3c)
GATAT mutant and their effect on TF binding. p-values are
C
b) AARCEETRET H ATCTTARACEAS presented only for those PSSMs that show rel-
SR evant changes. wt=wildtype, Ap-value=(p- ’ 3"Yc*;aYnges
ALOTE CAGGAAGA AATCAACGCCT e value of Wt) — (p—Vahle of mutated sec__uence), i f\ R
SPI1 mutation position is relative to T'SS. o e
p— value change
- mutant gene |muta-|mutation| TF |effect on| Ap- p-value > ~all changes
CAGGAAGAGGAAATCAACGCCT YY->YR
symbol| tion | position binding | value | of wt 0.2} j\ R
Figure 1: a) A point mutation in promoter ALOX |G—A| -292 SPI1 | increase| 0.356 | 0.592 o = L
of 0-globin gene weakens the binding affinity HBD [T—-C) 77 |GATAL decrease|-0.386] 0.553 04 . .
of TF GATA-1. [1] b) A new TF binding gite HBG2  C—G| -202 SP1 | increase | 0.274 | 0.540 g 3R°§3es
in promoter of ALOX15 gene. [2] HBG2 | C—G| -202 SP1 |increase| 0.658 | 0.861 "1 08 06 -04 —Opzvaluechange 04 06 08 1
HBG2 |C—G| -202 SP1 | increase 0.373 | 0.653 s Distribut; ¢ th |
HBG2 |C—G| 202 | SP1 |increase|0.206| 0.420 hlgure 3 . ISté,lﬁutlonSd,O tl © ,g'va He
PROC  T—C| -14 | HNF-1 |decrease|-0.216 0.265 ¢ afnges 0 threc ;Yerer\l;y ISUCRGP:H E{;ﬂu_
UROS C—A| -90 CP2 |decrease|-0.207| 0.143 ?ﬁon\;{/pe\i’ a) . dﬁ R ) . 7 C>
. . . UROS [ C—A| -90 CP2 |decrease|-0.274 0.164 7 L T PYHIIAINE, R=PUTIIe.
Experimentally verified mutations data set | _
| UROS | T—C| -70 | GATA1 decrease -0.317 0.085
e b mutations (See Table 1) UROS | T—C| -70 |GATA1 decrease -0.206| 0.038
e [ixperimentally proved to affect TEF binding
, e Regulatory mutation can change the TFEF binding
Mutations data set . 1
argely
e 474 mutations 1n 256 gene promoter regions 3 e Number of false positives when using PSSMs?
—From Human Gene Mutation Database |3] i e Using dinucleotide steps in modeling TF binding?
Binding affinity il e Adding multiple data sources to binding model
e Likelihood ratio score based on position specific R e T e change 0 o Modeling binding of several TFs at the same time
scoring matrixes (PSSMs) |4] and Markovian back- 1 — protein-protein interactions (See Figure 3)
ngUﬂd mOdel 3r wildtyp'e—no interéctions wiIdt;llpe—interac'tions
e 343 different TFs, 406 PSSMs 2r | R =r
1F % 0.6} ] %o.e-
Change in binding affinity N A SR SR . E o4 gy
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e Scores and p-values for wildtype and mutated se- p-value change o1 L ob L&
UELLCES Figure 2: Distributions of the p-value [ entromerdlers - meactons
e T'he p-value change is a score for the change in bind- changes. a) All changes. b) Only changes Log e [ ] os| N
ing athinity that exceeded the thresholds. = BN
—Negative — mutation weakens TF binding " o) | o

— Positive — mutation makes TF binding stronger

Mutation classes

e Dinucleotide steps RR, RY, YR, YY (R= A or G,
Y=CorT)

Experimentally verified mutations data set

e Results of experimental mutations in Table 1

ity [5]

Mutation classes

— YR steps are the most flexible steps

—Steps AA, TT, GA, TC and AT are the most rigid

OI1ES

ing affinity? (See Table 2 and Figure 3)

e Different dinucleotide steps have different bendabil-

e DNA bending is often required in TF binding
e Can change in DNA bendability change TF's bind-
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Figure 4: Prediction of binding of several
TFs with and without protein-protein inter-

actions. SP1 binds both to mutant and wild
type and NEY only to wild type sequences.
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