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Fig. S1

Telomeric distances of known TPE-OLD genes. For each human gene, the dendrogram
presents the maximum linkage tree of its orthologues, calculated based on their telomeric
distance. Only species with replicative aging are considered. The height of a connecting bar
represents the maximal difference in telomeric distance. The red bar is drawn at 1 Mb and
represents where the tree is cut into subtrees. The number of genes in the two largest subtrees
determines the rank of that gene in the TPE-OLD candidate list. The green dots represent the
distance of an orthologue to the telomere. For example, C1S has two preserved telomeric
distances: ~7 Mb from the telomere (dog, bonobo, African green monkey, gorilla, human,
gibbon, chimp, macaque, olive baboon) and ~16 Mb from the telomere (sheep, hybrid indicine
cattle, goat, hybrid cattle, cattle).
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Fig. S2

Telomeric distances of selected serine/threonine specific phosphatases (PPP) that are
candidates for TPE-OLD. Analogous to Figure S1, this figure presents dendrograms for the
telomeric distances of selected subunits of PP2A.
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Fig. S3

TPE-OLD candidate genes are positioned by the preserved telomeric distances of their
orthologues. For the selection of TPE-OLD candidates we determined for each gene the
telomeric distances that appear preserved, i.e. regions that contain most of its orthologues while
not exceeding 1 Mb in size. We allow two such chromosomal regions per gene. This plot
positions every gene by the mean of the telomeric distances in each region. The X axis denotes
the position of the “larger” region, i.e. the one that comprises more orthologues; the Y axis
denotes the position of the other region. The chromosome (where the human orthologue is
found) is indicated by a symbol. This helps to identify syntenic regions that appear as lines
(parallel or orthogonal to the diagonal). Names of genes for which a TPE-OLD effect has
previously been shown or suggested are in green. Names of protein phosphatase subunits are in
blue. Known TPE-OLD genes, such as hTERT at the end of the telomere, are frequently found
close to the 15 Mb (from the telomere) or close to the 5 Mb region. PPP2R2C (orange) is located
close to the 15 Mb and 5 Mb regions.
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Fig. S4

TPE-OLD concept, PP2A holoenzyme structure and genomic localization of PP2A
subunits. (A), Genomic localization of regulatory PP2A subunits. (B), Genomic localization of
structural and catalytic PP2A subunits. Higher primates and other long-lived species with
replicative aging retain the location of genes encoding some regulatory PP2A subunits at the end
of their chromosomes. The location of each gene is shown in a schematic representation. Only
the subtelomeric areas (up to 10 Mb) are drawn to scale, not the middle range. Each bar
represents an individual chromosome; each color represents one PP2A subunit. The location of
the genes relative to the telomeres is marked on the chromosome.
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Fig. S5

Growth curves of primary (-hnTERT) and immortalized (+hTERT) fibroblast cell lines.
CON, healthy controls (turquoise symbols: squares N707, triangles 731, circles 778, rhombuses
811). HGP, Hutchinson-Gilford progeria fibroblasts (magenta symbols: squares HGADFNOO3,
triangles HGADFN164, circles HGADFN127, rhombuses HGADFN178). L, low population
doubling (PD); H, high PD.
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Fig. S6

Telomere length- and stress-dependent mMRNA levels of regulatory, structural and catalytic
PP2A subunits and control genes in healthy control (CON) and Progeria (HGP) cells. gPCR
analysis of healthy CON and HGP fibroblasts at low (L) and high (H) PD was performed under
basal conditions (10% FCS), in the absence of H20: (light gray columns) and in the presence of
H202 (200 puM; 2 h, gray columns). Cyclophilin A was used as an internal normalization control.
WFS1 and HTT represent internal controls, e.g., genes between PPP2R2C and the telomere. P21
was used as a marker for stress-inducible activation. TBC1D3 is a potential confounder that may
influence mTOR signaling and the HGP phenotype. All values were normalized to the level

(= 100%) of MRNA in young cells (PD 13-20). Each assay was performed in biological
quadruplicates and technical replicates and is shown as the mean = SEM. The Mann-Whitney U
test was employed to assess statistical significance. * indicates p < 0.05 and ** p <0.01 for low
PD vs high PD; # indicates p < 0.05 and ## p < 0.01for —-H20 vs. +H202 (A) Overall
summarized data. (B) Data shown for all individual controls separately and in (C) for all
individual HGP cell lines separately (with 3 technical replicates each).
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Fig. S7

Senescence associated-B-galactosidase as a marker for telomere length- and stress-
dependent senescence. The number of senescence-associated f-galactosidase (SA-B-Gal)-
positive cells (A, C, E-H) and the SA-B-Gal levels of cell extracts (measured fluorometrically as
MUG) (C, D) were determined in primary and immortalized cells using two healthy control cell
lines (light gray) and four HGP cell lines (gray) in the absence and presence of H.O> (200 uM, 2
h), as described in the Materials and Methods. (E), Representative SA-R-Gal staining of HGP
cells (low PD) in the absence of H20>. (F), Representative SA-B-Gal staining of HGP cells (high
PD) in the absence of H20>. (G), Representative SA-B-galactosidase staining of immortalized
HGP cells (low PD) in the absence of H20.. (H), Representative SA-B-Gal staining of
immortalized HGP cells (high PD) in the absence of H.O.. L, low PD; H, high PD, as indicated.
The percentages of SA -B -Gal-positive cells were ascertained by counting five visual fields
under a light microscope at 50x magnification by two different individuals independently and
blinded.
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Fig. S8

Telomere length-dependent chromosomal reorganization of pre-senescent and hTERT-
immortalized fibroblast cell lines. (A), Overall distribution of TEL-PPP2R2C probe distances
for healthy control cells (=208, 224, 266 for 707, 731 and 778). (B), Overall distribution of
TEL-PPP2R2C probe distances for HGP cells (n=250, 236, 244 for HGADFN127,
HGADFN164 and HGADFN176). The proportion of probe distances <2.26 pum and >2.26 um
are shown in circle diagrams. Adjacent (A) and separated (S) as indicated. (C), Stacked bar
charts for all distances for all healthy controls (n=698) and all HGP cells (n=730), and the same
data separated for the respective shortest and longest distances in each cell. The mean distances
were stratified by cell lines and by immortalization status. Fibroblasts with short telomeres (-
hTERT) show a shift to greater distances relative to cells with long telomeres (+hTERT); % test
for trend, p < 0.001. The x-axis presents the deciles of distances from decile 1 = lowest 10% of
distances to the highest decile, decile 10 = highest 10% of distances. (D), Pairwise (allele
specific) TEL-PPP2R2C probe distances with the respective shortest and longest difference in
each cell for CON (n=698) and HGP (n=730).
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Fig. S9

Original data for all TEL-PPP2R2C probe distances for healthy controls and HGP cell
lines. Distances were divided into deciles (0.7258 pum, 1.090 um, 1.3442 um, 1.606 pum, 1.93
pm, 2.28 um, 2.773 pm, 3.49 um, 4.451 pm) for graphical presentation. Horizontal lines indicate
the bounds of deciles. The cut-off value for separation of A and S was 2.26 pum for all cell lines.
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Fig. S10

Influence of chromatin modulators on PPP2R2C expression. Human fibroblasts were treated
for the indicated time with the following: 1.) TSA at 0.2 pg/ml (gray; n=3 cell lines, 3 technical
replicates each), 5-AzaC at 1 pg/ml (dark gray; n=3 cell lines, 3 technical replicates each), or
both inhibitors (black); 2) resveratrol at a concentration of 0.25 uM (gray; n=3 cell lines, 3
technical replicates each), 1.0 uM (dark gray), or 10.0 uM (black); 3) 50 uM compound BCI-150
(dark gray) or the respective amounts of vehicle DMSO (light gray; all experiments n=3 cell
lines, 3 technical replicates each). All values were normalized to the level (= 100%) of mRNA in
primary cells (PD 13-17) in the absence of inhibitor. Each assay was performed in both
biological and technical triplicates and is shown as the mean + SEM. The Mann-Whitney U test
was used to assess statistical significance. * indicates p < 0.05 and ** p <0.01. The experiment
with compound BCI-150 was performed in technical triplicates for one cell line. Cyclophilin A
was used as an internal normalization control. 11 of 288 measurements were excluded because of
nondetectable mRNA.

TSA/ 5-AzaC RSV BCI-150
6 -
£
S 2
N
1 E
g
44 == 3
— 535 s =
O 1 k3 832 S
- ;0O Sew— e
< 3 - g%ﬁ: %>>> %§
=z 0|°2u5|°2 Og:n&ogg o%
o
= 4
2 —_ *%
1 ] ’_\
0- L H L H L H L H

-hTERT + hTERT - hTERT + hTERT -hTERT + hTERT



Fig. S11

Correlation between TL and degree of phosphorylation of (A) Akt and (B) p70S6K.
All protein levels were normalized to the protein levels of B-actin. PR, protein ratio.
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Fig. S12

p70S6K dephosphorylation occurs independently of basal mTOR levels . The amount of cell protein
is shown in relation to cell growth rates in vitro. Total protein levels of Akt, mMTOR p70S6K and
phosphorylated p70S6K are shown in relation to the slopes of the growth curves of control and progeria
(HGP) cell lines before (-hTERT) and after hnTERT immortalization (+hTERT) at low (L) and high (H)
PDs. Data are derived from Fig 5 and Fig. S5 datasets. Relative protein levels were divided by the slope
at the respective time of harvesting. To determine the growth rate, the slope between the last PD-
datapoint before harvesting and the PD at time of harvesting was calculated. Despite 2-3-fold higher
relative mTOR, p70S6K and AKT protein levels in pre-senescent HGP cells (HGP cells seem to have an
inappropriately high mTOR tone in pre-senescence) the degree of phosphorylation of p70S6K was not
enhanced but was rather further decreased (red arrow). Thus effects induced by PR55y in pre-senescence
are not secondary due to reduced mTOR levels. By contrast, effective dephosphorylation of p70S6K may
rather mitigate negative effects of inappropriately high mTOR tone in HGP cells.
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Fig. S13

Serum starvation is not a major determinant of p70S6K phosphorylation in aged
fibroblasts in vitro. (A) Immunoblot analysis of total and phosphorylated p70S6K in
immortalized control fibroblasts with long telomeres (L) and in aged control fibroblasts with
short telomeres (S) without (-) or with (+) serum starvation, as described in Materials and
Methods. The healthy control cell line 811 was used;. Attributable to artifacts in the Western blot
densitometric analysis of protein signal was not possible, B-Actin was used as reference for input
control. (B) gPCR analysis of the same healthy control cell line was performed once (with
technical triplicates) for mTOR and PPP2R2C under identical conditions as in (A). Cyclophilin A
was used as an internal normalization control.
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Fig. S14
Lack of metabolic suppression and cell stress in HGP fibroblasts. (A), Cellular levels of the

senescence marker MUG (left panel) compared to the metabolic marker arylsulfatase A (activity
in the middle panel and protein in the right panel), as shown for primary pre-senescent cells. The
protein product and resulting activity of ARSA, which is regulated by mTOR and p70S6K and is
strongly inhibited by the prototype mTOR inhibitor rapamycin, is not suppressed in pre-
senescent HGP cells. Data show the mean values of three controls (707, 731, 811) and three
HGP cell lines (HGADFN127,HGADFN164, HGADFN178). The Mann-Whitney U test was
used to assess statistical significance. * indicates p < 0.05. (B), Cell cycle distribution of healthy
primary control cells (upper left), primary HGP cells (upper right), healthy control cells after
hTERT immortalization (lower left), and HGP cells after hnTERT immortalization (lower right),
as described in Materials and Methods. GO/G1-phase (dark gray), S-phase (gray) and G2/M-
phase (light gray). HGP cells had a higher percentage of cells in the G2/M phase and a lower
percentage of cells in the S phase, which is typical for high proliferation stress. The ARSA
activity levels were not increased in young HGP fibroblasts (low PDs) and were not increased in
hTERT immortalized cells.
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Fig. S15

PPP2R2C knock down by siRNA and induction of protein synthesis (A), Western blot
analysis: effects of PPP2R2C knock down via siRNA in fibroblasts derived from a HGP affected
individual. Depicted levels of total and phosphorylated p70S6K protein without and with sSiRNA
treatments in two different concentrations. 3-actin serves as a loading control. For densitometric
illustration of blots -actin was used as reference for input control. PR, protein ratio (B) mMRNA
levels of genes whose transcription is likely under control of p70S6K . Cyclophilin A was used as
an internal normalization control. All values were normalized to the level (=100%) of mRNA in
untreated cells (CON). For each gene the significance was calculated against the control (CON)
of this gene. Assay was performed in duplicate using technical triplicates (total of six
measurements). Data are shown as the mean £ SD. The Mann-Whitney U test was employed to
assess statistical significance. * indicates p < 0.05 and ** p <0.01.
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Fig. S16

Cell proliferation in control and HGP fibroblasts. First derivatives of growth curves of
control and progeria cell lines before (bold line) and after hnTERT immortalization (faint line).
Progeria cell lines show a faster proliferation rate with an earlier stop of cell growth compared to
healthy control cell lines. No smoothing was applied. CON, healthy controls; HGP, Hutchinson-

Gilford progeria cells.
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Fig. S17

Amount of PPP2R2C mRNA in lymphoblastoid cells (LCLs) from participants of the
BASE-II correlated with telomere length, as measured by monochrome multiplex gPCR,
which is described in the Materials and Methods section. All values are normalized to the level
(=100%) of mRNA of the median of the TL. Data are shown for 413 LCLs (each analyzed in
technical triplicates).

N
o
1ol

PPP2R2C mRNA [FC]
©

0.01 —
0.1 1

Telomere Length [TLR]



Fig. S18

MRNA levels of the four PPP TPE-OLD candidates and all confirmed TPE-OLD genes in
LCLs and HUVECs with long and short telomeres. gPCR analysis was performed under basal
conditions (10% FCS), in cells with long telomeres (low PDs in HUVECs) and in cells with
short telomeres (high PDs in HUVECS). TL was measured by monochrome multiplex gPCR, as
previously described. Cyclophilin A was used as an internal normalization control. All values
were normalized to the level (=100%) of mRNA in cells with long telomeres. P-values indicate
significance of the difference for assays done in duplicate using technical triplicates (total of six
measurements). Data are shown as the mean £ SD, the mean and median are shown. The Mann-
Whitney U test was employed to assess statistical significance. * indicates p < 0.05 and ** p <
0.01 for an increase relative to low PD/long telomeres; # indicates p < 0.05 and ## p < 0.01 for a
decrease relative to low PD/long telomeres (A) Overall summarized data shown for LCLs (B)
Overall summarized data shown for HUVECs. For HUVECs the TL was measured in technical
triplicates, the average of the three measurements (performed on different days) was used to
report the mean TL.

.1131 long telomeres  * 5-
- B short telomeres
— .
Q ~ 4 *
o : 64
© 61 y E L
5 £ o
- ¢ - © 3 v
S o S AN
# —— ~— 1
W, % . . z 2 : oo LCLS
é " * - g | .;. *
CK 2 - . [e)
E 1 i : E 14
Hbdi it
§ ¢ ' iR !
0- + 0 '
OO L L R N LS long telomeres short telomeres
FHEEL TP FE ?
& & &L N
T Q¢ ¢ @
7 low PD
median PD 3+
I high PD
) ! &
g 2
S . =21
32 : j 2
7 - & B [}
£* | . 3 HUVECs
g | . i : : $ J £
AEE B B B | R S
Y $ L 3 il K
$en
o MR THN AN TNy TR O | S 0-

low PD medium PD high PD

O O R O & K&
& LT PP R
L L € S
& & & < 2



Fig. S19

MRNA levels of PPP2R2C in fibroblasts derived from cell donors of different ages. g°PCR
analysis was performed under basal conditions (10% FCS), in cells with long telomeres and in
cells with short telomeres from donors of different ages. Cyclophilin A was used as an internal
normalization control. All values were normalized to the level (=100%) of mMRNA in cells with
long telomeres. All assays were done twice and are shown as mean of technical triplicates (A),
gPCR data derived from samples of an array expression experiment (A. Herman group). Cells
were harvested at high PDs >35. (B), Data derived from samples of an independent experiment
(M. Walter group) of different cell donors derived from children and one middle-aged woman
(cell line N14 in Table S7). Cells were harvested at both low PD and high PDs. Cyclophilin A
was used as an internal normalization control. All values were normalized to the level (=100%)
of mMRNA in cells with long telomeres. n.d., not detectable
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Fig. S20

Selected genes and gene families sorted by species and distance to telomeres:

Telomeric distances for TPE-OLD candidate genes. The figure shows the distance to the closest
telomere in Mb for selected TPE-OLD candidate genes. Genes are distinguished by their symbol,
supported by color. Species are separated horizontally, sorted by the median distance to
telomeres for all genes in the genome. Species proposed to age replicatively are grouped on the
left. Telomeric distances among TPE-OLD genes are preserved across species such that these
appear as horizontal lines on the left. The number in parentheses behind the gene name indicates
the human chromosome coding for that gene.

(A) TPE-OLD candidate genes often code for factors involved in cell cycle regulation, tumor
suppression, stress response, immune defense and metabolic regulation. Examples for TPE-OLD
candidates are tumor suppressor genes (EBF, CDKN1C, CDKN2D), stress response genes and
metabolic regulators (HSF1, MAPK11, FOXI2), regulators of epigenetic silencing (SIRT3,
HDAC4), DNA damage response genes (HSF2BP, MGMT, CDKN2AIP), defense response genes
(IL17REL, H1IL15RA, IGHG2) but also genes coding for proteins whose expression increases or
declines during aging for unknown reasons such as some coagulation factors or lamins (LMNB2).
Within the respective gene group, only individual members are TPE-OLD candidates. Some
gene families seem to have no TPE-OLD genes at all such as HOX (B) and NF-«B (C).
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Fig. S21

Original Western blot data. Original Western blots of Fig. 5. *Indicates the blots shown for
Fig. 5a-c. The blots (per cell line) are numbered according to their order of preparation. Blots
with the same cell line and number were incubated with different antibodies. Red crosses
indicate single lanes that were excluded from analysis because of loss of sample due to edge
effects.
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Fig. S22

Original Western blot data. Original Western blots of Figs. S13 and S15. (A) Serum starvation
indicated with + or — sampled for cells with short telomeres (S) and long telomeres (L). (B)
Original data for the PPP2R2C siRNA experiment: effect on p70S6K and P-p70S6K with
different siRNA concentrations.
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Table S1.

Regulation of gene expression with progressive telomere shortening in established and new
TPE-OLD candidates. Green color, previously known or suggested TPE-OLD genes; dark
green; TPE effect additionally confirmed by FISH; blue color, members of the phosphatase
(PP2A) family investigated in this study

Myoblasts?! Fibroblasts!,2 | LCL HUVEC

1 n/a n/a n/a

0 n/a n/a n/a
C1S 1 1 ~ T

1 1 n/a n/a

1 n/a n/a n/a

! n/a n/a n/a
DSP 1 1 ~ l

! n/a n/a n/a

1 n/a n/a n/a
1ISG15 0 1 ~ -

0 n/a n/a n/a
SORBS?2 ) n/a nla !

! ! n/a n/a
TERT n/a 1) ~ =

0 n/a n/a n/a

1 n/a n/a n/a
PPP2R2C n/a 1 ~ 0
PPP2R2D n/a ~ ~ 1
PPP2R3B n/a ~ ~ ~
PPP2R5C n/a ~ ~ 1

n/a, no data available; 1, higher expression in cells with short telomeres; |, lower expression in cells with short telomeres; ~, no significant change or
inconclusive results; brackets, detectable in pathogenic context only (SORBS2) or for not full-length mRNA (TERT); 1, from references Robin et al.
(SORBS?2) (9), Robin et al. (all others) (10); 2, from references Kim et al. (TERT) (12); Lou et al (ISG15) (11).



Table S2: Ranking of TPE-OLD candidate genes. This table presents all 2322 genes that are
TPE-OLD candidate genes, ranked by the number of orthologues that are at the same telomeric
distance. The first two columns (x and y) provide the mean of the telomeric distances of the two
1 Mb-wide chromosomal regions that contain most of the orthologues. The columns num.x and
num.y show the respective number of orthologues covered by that region and num.xy is the sum
of these two, by which the gene is ranked. The next column indicates the human chromosome on
which the gene is located and the last column indicates the name of the gene.

Table S2 is available as an excel file at: https://doi.org/10.5281/zenodo.6477501



Table S3.

Gene set enrichment analysis of all TPE-OLD candidate genes with g:Profiler
Genes from Table S1 were entered into g:Profiler (19, 20); p values are color-coded from yellow
(insignificant) to blue (highly significant).

GO:MF

Term name

arylsulfatase activity
protein binding
sulfuric ester hydrolase activity

GO:BP

Term name

cellular metabolic process
metabolic process

GO:CC
Term name

cytoplasm

intracellular anatomical structure
membrane-bounded organelle
intracellular organelle lumen

organelle lumen

membrane-enclosed lumen

intracellular membrane-bounded organelle
organelle

cytosol

intracellular organelle

KEGG

Term name

Metabolic pathways
Thermogenesis
Diabetic cardiomyopathy

Term ID

GO:0004065
GO:0005515
GO:0008484

Term ID

GO.0044237
GO:0008152

Term ID

GO:0005737
GO:0005622
GO:0043227
GO:0070013
GO:0043233
GO:0031974
GO:0043231
GO:0043226
GO:0005829
GO:0043229

Term ID

KEGG:01100
KEGG:04714
KEGG:05415

stats

Padj

2.020x10°2
2.315x10°?
4.509x10%

stats

Padj
8.043x10°°
2.237x10°2

stats

Padj

2164x10 %0
1119x10°7
3.605x10°4
4.534x103
4.534x103
4.534x10°%
4,978x103
5.650%10°%
9.236x10°3
3.040%10°2

stats

Padj

2.467x10°3
4.447x103
1.633x10°2

. =10g16(Padj) Show evidence codes

1tc Page1of1

, ~1ogio(pad) ., Show evidence codes
Pagelofl

o ~10g10(Pag) 1, Show evidence codes
1to10of 10 Page 1of 1

, ~loguo(Pya) Show evidence codes

1to3of3 Page 1of 1



REAC stats
Term name Term ID Padj “ Show evidence codes
<16
Gamma carboxylation, hypusine formation and arylsulfatase... REAC:R-HSA-16... 3.379%10°3 . |
1tolofl Pagelof1
MIRNA stats
Term name Term ID Padj N -Iugm(pﬂdi) - Show evidence codes
hsa-miR-331-3p MIRNAchsa-miR..  2184x10°3 [ ] |
hsa-miR-6791-5p MIRNAchsa-miR..  1554x10°2 [ ] |
MIRNA:hsa-miR...  2118x102 | |
hsa-miR-615-3p MRNAhsa-miR..  2.258x1072 | |
lto4of4 Page 1of 1
HPA stats
Term name Term ID Paj . Ingm(p_,‘,,,) - Show evidence codes
bronchus HPA:0060000 1601102 [ ] |
placenta; decidual cells[zLow] HPA:0380511 4132x10% | |
1to2of2 Pagelofl
CORUM stats
Term name Term ID Pad) N " Show evidence codes
=16
CIBP complex CORUM:642 1.218x102 [ ] |
1tolofl Pagelof1
HP stats
Term name Term ID Padj . -Iogm(pﬁdi] - Show evidence codes
Mitochondrial inheritance HP:0001427 5562106 [ ] |
Ventricular preexcitation HP:0004309 1289104 [ ] |
Centrocecal scotoma HP:0000576 2.278x10°3 . |
Diffuse cerebral atrophy HP:0002506 3.105x10°3 . |
Leber optic atrophy HP:0001112 4145x10°3 [ ] |
Wolff-Parkinson-White syndrome HP:0001716 6781103 || |
Ragged-red muscle fibers HP:0003200 7.181x10°% . |
Central retinal vessel vascular tortuosity HP:0007768 1.348x102 . |
Retinal arterial tortuosity HP:0000631 1.348x102 B |
Postural tremor HP:0002174 2490x102 | |
Mitochondrial respiratory chain defects HP:0200125 3118x107 | |
Impaired visuospatial constructive cognition HP:0010794 3.579x10°2 | |
Stroke-like episode HP.0002401 3.607x102 | |
Slow decrease in visual acuity HP:0007924 3.724x10% | |

1to14of 14 Page1of1




]

Factor: AP, motif: GEEYGSGGSN; m

Factor: Churchill; motif: CGGGNN; match class: 1

Factor: AP-Jpha: motif: NGCCYSNNGSN

Factor: AP-Zafphi; motf: NGECYSHNGSA: match class: 1

Factor: AP-1 moif. SNNNCCNCAGGEN; match class: 1

Factor Kaiso; motif: GCMGGGAGCRES: match class 1

Factor: AP-Zgamma mtif: GCEVNNGES

Factor: AP-2 mofif GSCCSCREGCNRNRNN; match cliss 1

Factor, $P: motif: GGGCGEGAT

Factor: Sp1: motif: NGGGGCGGGGN; match class: 1
RGGTCASCHTGMCC) 1

Factor; SP; moff: GEGCGGGAT; match class: 1

Factor: APZ; metif, GCCYGSGGSN

Fastor Spl: ot NGGGGGCGERGCC HGGEREGGG match

Factor: TFIC-bata; motif: CCNGGAGGGCTTCCTGGAGGAG!

Factor: Spli moti: NGGGGGCGEEETN; match class: 1

Factor; SpL; mott: GEGGCGGGGE: match class: 1

Factor: GKLF: motié: NNCCMCRCCCN: mtch class: 1

Factor: AP-1 moif: MKCCCSCNGGCG

Factor; ZIC4 maf: NHCENCCCRYNGYGN: match class: 1

Factor: $p2: motif: NYSGCECCECCCCCY: mateh class 1

Factor: TFIC-beta; motf: CCNGEAGGGCTTCCTGGAGGAS

Factor; E2F-3; motif: GGCGGON; match class: 1

Factor: GKLF: ot NNCCMCRCCEN

Factor: Sp1: mofif: GEGGCGGGGT: match class: 1

Factor: AP-Zheta; motit: GENNNGGSCNGVGEGH

Factor; AR-2 mofif: GSCCSCRGGCNRNRNN

Factor: Sp1: moti: NNGGGGCGEGGHN: match class: 1

Factor: KROK; motif: CCCGCCCCCROCCE: mateh cass: |

Factor: KLF molif: NNNNNNGGGCGGEGCHNGH

Factor: ZNF3TA motif: CCYYGGCTCENTSCEMM; maich cla

Fattor: Sp1: motf: NGGGGGCGERGTN

Factor KLF3 malit NNNNNNGGGCGGEECNNGH: match ¢

Factor: Sp1; molif: GEGGCEGEEE

Fastor S92 ot GNNGGGEECGGEASH; match class: 1

Factor: Sp1: motf: NWAGCCACGCCCMCN: match elass: 1

Factor Spl: motit: NNGGGGLEGGGNN

Factor; KLF15 motlf: RCCMCRCCCMEN; match class: 1

Factor: AP-2 motit MKCCCSONGREG: match class 1

Factor: SPY; mott: NAGKGEGCGGGEEN: match dlass: 1

Fastor MAZ mofif GRGMGGEEGSSGEGGGEE6666G matt

Factor; BTEE; metlf: GGGGGCGGGGCNGIGEENGS

Factor: AP-2 maif: SNNMCCNCAGGCN

Factor: WI'L motf: GNGGGGGLGGEG; mateh class: 1

Factor: $F moti: GNNGGGGGCEGGGEN

Factor; BTEEL; metlf: GGGGGCGOGGENGSGEANGS: match...

Factor: BTEB4; mob: NCCACGCCCN; match class: 1

Factor: AP-Jgemmay motif: GCCYNCRGSN; match class: 1

Factor; TCF-1 motif: ACATCGRGRCGCTGW, match class 1

Factor: TEAP2A: motif: NGECCYNNGGGEN

Factor: TIEG mtif: NCCCNSNECCEGECCCT, mate h clas

Factor, AP-Zgamma: motif, GCCYNNGGS: match class: 1

Fator: Sp1: motif: NGGGGGCGOGECCHGEEEAEEG

Factor: Sp1: motif: NWRGCCMCGCCCMEN: mateh class 1

Factor: E2F-4; moif: SNGGGCGEEANN: maleh elass 1

Factor; AP-Jgamma; motif; GCCYNCRGSN

Fattor; TEAP2A motit: NGCCCYNNGGGEN: match class 1

Factor: BTEB2; mobf: RGGGNGKGGN; match class: 1

Factor: W', motf: CGCCCCONCH, maich class: 1

Factor; BTER3; motif: CCNNSCCNSCCCCKCCCET

Factor: ZNFEAZ; matif: SYNGGSCCCASCCN: match class: 1

Factor: MOVO-B; motf: GNGGGGG; match class: 1

Facior: AP-Jrep; motif: NGGGGCGEEGC

Factor: Sp1: mot: NWRGCCACGCCCMEN

Factor: Sp1: motf: NGGGGCGEEEN

Factor: Spi molif: GGGGCEGGE, match class: 1

Fector; Sp1: motif: GEGECEAGEE; match class: 1

Factor: MOVO-B; matf: GNGGGGG

Factor: Churchill, motit CGGGNN

Factor; AP-Zbeta: motit; NSCCNNNGGSN

Factor, ER-beta; melf, REGTCASCNTGMCCY

Factor: SP4; mofif: NWAGCCACGCCCMCTYN

Factor: AP-Jheta; motit: GENNNGGSCNGVGGGN; match cla

Factor: AP-Zalphi; moif: NSCCNCRGGSN

Factor: GKLF: moif: GECMCRCCENNN

Factor GKLF: molif: GECMCRCCCNNI, match class: 1

Factor: ZNF3TA: motif: CCYVGGETEENTSCEMN

Factor: Kaisor motf: GCMGGGRGCRGS

Factor: E2F-3; meif: GGCGGON

Factor BTEBY; mob NCCACECCCM

Factor, BTEE3; motif. CCNNSCCNSCCCCKCCCET: mateh o

Fastor Sp: ot GGGGCGGGESNN

Factor: HDAC: moti: KGCARGGTC: match class: 1

Factor; SP4; moff: NWRGCCACGCCCMCTYN, match class: 1

Factor; AP-Zgamma£lk-1; motlf; NGCCKNRGGSGRCGGAAG.

Factor: BTEB2 mobk: GECCCRCCCH

Factor: sp4, motif: NNGNARGRGGCGGRGCNNRR, match cla

Factor: EZF-2, moif- 6CGCGCGONCS: maich class: 1

Factor; Sp1: molt: CCECGECCEN; match class: 1

Factor: BTER2; mobf: RGGGNGKGGN

Factor: Sp1; molif: GAGGEEGGET

Factor: RNFSG: mot: BCCCGERGEC; maich class 1

Factor: ETF: mot: CCECGECCEVN mateh dlass 1

Factor: Sp1: moti: NWRGCCMCGCCCMCN

Factor: Egr-1; matif: GCGEGGGEGE; match dass 1

Fator; CPBF; motif: GNNRGGGH GEGENNGEGRN

Factor: TIEGL: motif: NCCCNSNCCCEGCCCCC

Factor: PAXS; matif: RNGCGTGACCNN; match elass: 1

class 1

Factor, E2F-3 FOMIL: metif; NGACACCGCGECTAC: match cl..

Faclor: $2 motit TGGGCECGECCA match class 1
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P

Factor: Sp2: motit TGGGCGCGECCA
Foctor; Sp2; motif, GESNNGGGGGCGEGELINGNGS
Factor: SPL; metf, GGGGYGGGANS: match class. 1
Factor: spd; motif: NNNGCYCCGCCECCY; mateh class: 1
Factor: CPBP; motif: GNNRGGGHGGGGNNGGGRN; match cl
Factor; TCF-1 motit: ACATCGRGRCGCTGW match class 1
Factor: SpL, metif, 6GGGCEAGEC
Factar: Sp2; motit GGGGCESGG
Factor: Zfx motif: SNSCAGGECKCGSCSS
Factor: ZNFG4 motit: NCYCWGCCYYHIN
Factor: TR moif: ACCCCGS: match class 1
Foctar: Sp2; motif NYSGCCCCGEECCCY
Factor: Sp3; metif, GGGGCEEGASNN; match class: 1
Factor: ZF: moif: SHAGGCENCR
Factor: Sp2: motif GYCCCGCCYCYNNNN
Foctor: SPL; moff: NRGKGGGLGEGGCN
Factor: AP-Zbeta; motit NSCCHNNGGSN; match lass: 1
SP4; et SCCCCGECCES
Factor: KLF15, motif: NCCMCGCCCMCN; match class: 1
Factor: BTEBZ: motif. WGGGTGKGGCNGGN; match class: 1
Factor; SPL metf: RCCMCRCCCMC
Foctor: WI': motif: GNGGGGGCGGEE
Foctar: SPL; mofif: RCCMCRCCEME; match class: 1
Factor: KROK: motif: CCCBECCECRECCE
Factar: EKLF; motif: NGGGYGKGGCNNGG
Foctor: ZNFEL otk NCYCWECCYYNNN; match class: 1
Foctor: GEMaErg: motif: ATGCGGGCGGAARKS; match clas.
Factor: ZKCA motl: NNCCNCCERYNGYGN
Factor: WT: motif: CGCCCCCHEN
Foctor: KLF14 rotif: NRCCACRCCCMON: mateh class: 1
Foctor; Sp2; motif GYCCCGCTYEYNNNI; match class: 1
KLFIS; motif: RCCMCRCCCMEN
Sp1; mat CCCCRECECN
RNFO5; motif BCCCGCRGCC
275 mott NRNGNGCGEGCWN; match class 1
WL mot: NGCGGGGRGETSMMCYN
E2F-FHES-7: matit NNNSGCGCSNNNNNCRCGYGN,
EIF-LHES-, motlf: GECRCGTGSTNNWNGECGCSM:
GKLF, it NNNRGGNGNGGSM: matsh class: |
AP-2aipha: motif: NSCENCRGGSN. match elass: 1
SP1: motif GGGYGEEENS
: HeyL: motif, NGCRCGYGYN
2F5; matk NANGNGCGEGCWN
ZNFEG2: motit: SYNGESCCTASCENG
MAZ; molf: GEGMGGEES
: sp mot. NNGNARGRGGC GGRGCNINRR

Factor

AP-Zamma; molif: NSCCYNNRGSN
Factor: ZF5; metf, GGSGCGCES

Foctor: ETF; motif GUGGMGG:

Factor: E26-1:Elk-1; moif: S6CGCSHNAMCGGARGT; match
Factor: KLF% motif: NCCMEGECCMCN

Factor: AP-2gamma; motif: NSECYNNRGSN. mateh class: 1
Foctor: £2F-1; molf- TTTGGCECCARR

Factor: Hey1. moiif. NGCREGYGYN; match class: 1

Factor: Egr-1, motif: NNCRECCMEGENN

Factor: CTCF: motif: NCCRSTAGGGGGCGE

Foctor: Egr-1. motif: CCBCCCMCG

Factor; LRF; motif: GGGGKYNNE

BTERZ molf: WGGGTERGGCNGEN

: 5p3; motif NGCCACGCCCMEN

SP1; met NCCCEREECCC

: KLF14 motif; NRCCACRCCCMCN

GEMaErg: ot ATGCGGGCEGARRKG

 HDACT, motif: KGCARGGTC

1K28; o ACRYGNHNNACRYGE, maich class: 1
7 PLAGL: motif: CCCCCRWNNNGESCET

P motif: NRGGKCANTGRCCNNNNGE

E2F-1; moi NGGGCGGGARY

Egr-1 motlf: GEGCATECS

: 5p2: matif GGSHNGGGGECGGEECCNGNGS: mateh
E2F: motf GECGSG: match class 1

s motif NNNGCYCCGCECETY

: p300; matit ACNTCCG: match class: 1

Factar: E2F-2 motit GCGEGEGANCS

Factor: AP-2aiphad: molif: ANMGCCTNAGGCKNT

Factor; AP-Zalphafk motif; ANMGCCTNAGGCKNT, match ¢
Factor: £2F-3FOKLL moiif: NGACACCBLGCCCAT

Factar: SP1: motf NCCCCKECCCC; match class: 1

Factor: EGA malif: CGECCCEGENN; match class: 1

Factor; AR-Zrep: motif: NGGGGCGGGGE; match class: 1
Factor: Pax-5: moif: BENNNANGCANBGNTGNRTAGE SGCH
Factar: ctcf: molif: CCRSCAGGGEGCECN

Factor: ETF; moilf GUGGMGG: match cass: 1

Factor: TFAZ2C; mait NGECCNNRGGCA

Factor: BTEB2 motif: GCCCCRECCH: match class: 1
Foctor: SP4; mokif: SCCCCGCCCES; match elass: 1

Factor: TFAP2A motif, YGCCCNNRGGCN

R0 motif: ACRYGNNNNACRYGT

Factor: MAZ; motf: GEGMGGGGS; match class: 1

Factor: Sp3; moti: NGCCACGCCCMCN: match class: 1
Factor: BEN; metf: CAGCGRNM: match class 1

Factor: Sp1; motif: RGGGMGGRGSNGEGG

Factor: HICL; motf: NSNNNNTGCCCSSNN

Factor: Egr-1; motif: GEGGGGECEE

Factor: HNRBULL motif; NCNCAGH; match class: 1

Foctor: £2F-1; motf: NGGGCGGGARY: mateh class: 1
Factar: ZNFA3; motit: TECTCCAGGAAGCLY; match class: 1
Factor; EGRL. muti, NACGCCCACGEANW
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Term rame
Factor ST motit GONDGGRGGCGGGG

Factor: E2F-1; motif: TTTGGCGCCAAA; match class 1

Factor: ¢-MycMag motif, GCCAYGYGSN

Factor €27 FOKOR mot: NARTGACACGCECCCMC; mat.
Factor: MAZ: mot: GGGMGGGSSGOGGGGEE666G

Factor: Hey2 motif; NNCACGYGNN; match class: 1

Factor: HES- 7, motif: GNCACGYGNM

Factor Pae 5 moti BCNNNANGCANBGNTGNRTAGCSGCH .
Factor: 2F5 motif GOSGCGCGS; match clas: 1

Factor: AP-Zalpha; motif: GCCNNNRGS

Factor: Egr-2 motif: NTGCGTRGGCGK

Factor E2F 1 motit WTGGCGCCARA

Factor: Ose motif. CCNCCCCENNN

Factor - WyzMac motif GCCAVGYGSN: match class 1
Factor GKL. motit NNNRGGNGHGESN

Factor: FELF; moti: BGGGHGGYMD
Factor: PATZ; motf: GEGGNGGGGGMKGGRRNGGNRN
Factor: TCF-1; ot ACATCGRGRCGCTGW
Factor: GKLF; mot: NNRRGRRNGNSHINN; match class: 1
Factor; PATZ; motf: GGGGNGGGGOMKGGRRNGGNRN mat..
Factor: KLFI5: motif: RCCACGCCCCCC
Factor: E2F-1; motif: NNNNGGCGGGAARN; match class: 1
Factor: Hey2 motit: INCACGYGAN
Factor: E2F-1:HES-7: maoti: GGCRCGTGSYNNWNGGCGESM
Foctor: EGR1: moti: NACGCCCACGCANW, match class 1
Factor; PAXS: motif: RNGCGTGACCNN

Zie3 motif: NGGGKGETE:; match cless: 1
Factor: &gr-1: motif: GCGCATGCG: match class: 1
Foctor: KLF1G molif: GMCACECCCCT
Factor: Egr 1 matit: NGCGTGEGY, match classi 1
Factor: L&F; matif: GGGGKYNNE; match class: 1
Factor: p53 motit RGRCWAWGHCYNGRCWWGYYY
Factor: E7F-3HES-, molif: NNNSGEGC SHNNNCRCGYGHN
Factor: E2F-3.TBRZ moiif: ANGTGYKANGGCGCSTTNNCRN,
Factor: 6GA-1; mo: TGCGTGGGCEK
Factor: RUNICZ: mofit NRACCGCAAACCGCAN; match class 1
Factor: E2F-3; moiif: NWTTTGGEGCCAWWNN
Factor: CNOT 3 maf: GGCCGCGSSS
Factor: E2F-1; motif: NNNNGGCGGGARRN
Foctor: LRF, mofif. NAGGGKCKY
Factor: TPAPZC; motit: NGCCCNNRGGCA; match class: 1
Factor: Egr-1: mot: GCGGGGGESS: match class 1
Factor: &3¢-1; Motif: NGCGTGEGY.
Factor: §G& motif: CGCCCCCEENN
Factor: ETF; metlf: CCECGECCCYN
Factor: HES-; motit: GNCACGYGNMN; match ¢lass 1
Factor: ZF5; molif: GSGCGCGR; maich class: 1

Facte

Factor: cief: motif: CCRSCAGGGBGEGEN: match class 1
Foctor: Egr-1: motf: GEGGGGECEG
Factor: AP-2gamma; matif: NTGSCCTGRGGSNI

Factor: s, et SCCCCKCCCCTSN
Factor: pS3; matit RGRCWWGYCYNGRCWWGYYY; match cl.
Factor: Bgr-3 matlf: NTGCGTGGECEK

Factor: AP-Jgammalk- 1 motf: NGCCKNRGGSGRCGGAAG..
Factor: HES-1; moif: GECRCGTGNC

Factor: 78989, ot CCCCKCCCCENN

Factor: NRIBY; moti: NRGGNCRTGACCTN: match class: 1
Factor: E2F-3:FOXOR motif: NAATGACACGCGCCCME
Factor: TRAP2A motif: YGCCCNNRGGEN; match class: 1
Factor: E2F-2; moif: GEGCGEGEGYW

Factor: WTL ot NGCGGGEEGGTSMMCYH, match class: 1
Factor: EXF-1:k-1: motif: SGCGCSNNAMCGGAAGT

Factor: ZBTBIC, ot GKCCCGBGCKG

Factor: EKLF; motif: NGGGYGKGGINNGE: match class 1
Factor: MAZ; metf, GGGGGAGGGGGNGRERRRGNAG
Factor: ZNFS86; mot: CAGGCCYRGAGG

Factor: pax-6; motif: NVACGCNYSANYGMNCH: match class.
Factor; CTCF; motif: NCCRSTAGGGAGCAE; match class: 1
Factor: HAIRYLICE, motif; NNNNCANGTG

Factor: PURL motif: GGGNCAGNN

Factor: E2F-7; motif. GRGGCGGGAANNN

Factor; KLFT: motf; NGGGCGG: match class: 1

Factor: LELF: motif: NGGGCGG: match class 1

Factor: LBP-1; moif: NRCCGGTNNNHACCEGYN

Factor: SPL metif €CEEKEEEEE

Factor: CTCF; motif: WGCGCCMYCTAGYGGYN

Factor: AP-Zbetas motif, NSCCYNRGGSN

Factor; HNRPULL mofif; NCNCAGN

Factor: HIC1; metf; NNNGGKTGCCCSNNNNNK

Factor: PURI; motif: GGGNCAGNN; match class: 1

Factor: AP-2gamm; motif: NTGSCCTGRGGSNN; match ¢la.
Factor; SRLSP3; motif; CCSCCCCEVEE

Factor, EXF-3TBR2 motf, ANGTGYKANGGCGCSTTNNCAN...
Factor: E2F; mobf GECGSG

Factor: Pax-4; motif: NNNNNYCACCCB; match class: 1
Factor: O motit CONCCCCONNN, mateh clase: 1

Factor: ZNF148 moit NNNNNNCCNNCCCCTCCECCACE
Foctor: E2F-4; molif: NNTTCCCECCHN

Factor: Egr-1 motif: NNCRECCMEGCNH; match class. 1
Factor; LUMAN; motif: CYCAGCYYCY, match class: 1

Factor: Sp1: motit GONDGGRGGCGEGE: match class: 1
Foctor: E27-3; motif: NTTTCSCEEC

Factor; AP-Zalpha; motif: GCCNNNRGS: mateh class: 1
Factor: £gr-2: motlf: GNGRANGWGKGGGNGGRG
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Factor. pax-2 motf: NCGTCACGCNYSRNYGCNYN; match ¢
Factor, CNOT3 motif; GGCCGCGSSS: match cass: 1

Factor, NGFLC; motif, WTGEGTGOGYGE

Factor, ERTLE2A; Moif: CASSTGNACCGRAWRY N match i
Factor, WT; motit. NNGGGNGGGSGN

Factor; ctcf; motif; CCNCNAGRKGGCRSTN

Factor, CPEP; ot NGGGCGG

Factor. 5p6; motif WGG6CG6.

Foctor: Sp2 molif WGG6CGG.

Factor: Egr-1; mtif; NNNNGCGKGGGYGENRN

Factor: DECL: motif: NCNCACRTGNSC

Foctor: E1F-4 mot NGGCGGGARRN

Factor, Sp2; motf; NTAAGYCCCGCCCMETN

Factor: AP-Jaipha; motit: NNNGSCCTGRGGSH

Factor: GKLF: matif: NNRRGRRNGNSNIN

Foctor: NRIBI motif: NRGGNCRTGACCTN

Factor; LRF; motif: NGNAGNGGGTYN; match class: 1
Factor: TFAP2A motf: NNNNGECYSAGGGEA

Factor: PLAGL mtif: CCCCCKWNNNGGSCCC; match class: 1
Foctor; HES-1; molif: GNEACGTGNC.

Factor; HES-1: motif: GNCACGTGNC: match dass: 1

Foctor: RUNG: motit: NRACCGCARACCGCAN

Foctor: E2F4 motif: NNTTCCCGCENN; match class: 1
Factor. Egr; moi: GTGGGSGCRRS

Factor: ZNF436 motif- TCCTCCAGRAAGCCY

Foctor: ZNFS8E mobl: CAGGCCYRGAGG: match class: 1
Foctor: NF-kappaB mofit: GGGGATYCEC

Foctor; EGR; matif; NGNGKGGGYGENGS

Factor, EGR1: matif; NCNCCGCCCCCGEN

Foctor: BEN; motif: CAGCGRNV

Factor, €681 moif: TGCGTGGGEGK: mateh dlass: 1

Foctor, MAZ: molf: NKGGGAGGGGRGGR

Factar, ctcf, matif; YGGCCACCAGRKGGCRSYN

Factor: RUNXG; motif: NRACCGCAAKCEGCAN; match clase: 1
Factor; AP-2aipha; mott: NGCCTSAGEEN

Factor, p00 met: ACNTCCG

Factor: KLFI, matif. NGGGCGG

Factor. LKLF, matif: NGGGCGS

Factor: LBF-1. matif; NRCCGATNNNNACCG@YH: match cla.,
Factor: LRF: motif; NGKGGETSNCN

Foctor. pax-; mob NYACGCHYSANYGMNCN

Factor, 26 motf SNSCAGGCCKCGSCSS match class: 1
Factor, Epr-1; motif: CCGECEMCG: match class: 1

Factor. FKLF, motif: BGGGNGGVMD: match class' 1

Foctor. TFAP2A moff NGCCYSAGGEN

Factor, AP-2alpha; metif: NGCCTSAGGEN: match class: 1
Foctor, Zicl: motit KGGGTGGTC: match clas: 1

Factor: RUNKZ motit: WRACCGCANWARCCGCAN, match &
Factor: MAZ: moiif: GEGGAGGS; malch elase 1

Factor, FXR motif; NRGGKCANTGRCCNNNNGE: match clas...
Foctor: LUMAN; matif: CYCAGEYYCY.

Foctor. WRF4; motif: CASCTGE: match class: 1

Foctor: WTFH, moiif: CASCTG: maich class: 1

Factor: LKLF: motif: GGGGTGOKSN

Foctor: MAZ: molif: GEGGAGEG

Foctor: BX-1; motif: NACRYNNNNNNNKRYGNN; match cla
Fector, CKROX. motif; SCCCTEECC

Factor: LRF: motif NGNAGNGGGTYN

Foctor: Ege-1; molif: WIGCGTGGGCEK

Factor; ZFX motif; SNAGGCENCR match class: 1

Foctor, RUNXG: mott: NRACCGEANWAACCRCAN

Factor: USF, matif GYCACGTGNC

Factor: Zb37; mott: NYACCGCRNTCACCGCR

Factor; NRIBZ metif: NTGACCY

Factor, E153 motf: GCCGGAWGTACTTCCGEN

Factor: RUNXE motit WRACCGCANWAACCGCAN

Foctor. CPBP; motf: NGGGCGE, mateh class: 1

Factor: Sp2; motif WGGGCGG: match class: 1

Factor. Spé; motf WEGGCG6, match elass: 1

Foctor: HES-1; molif: GGCREGTGNC; match class: 1

Factor, RUNKE motit: NRACCGCAAMCEGEAN

Factor, Egr-3 motif: NTGCGTGGGCGK: match class: 1
Factor. ZSCAN1E: matif TRRCGRCGNMCC

Factor; LRF; motif: RCGACCACENN

Factor, GLE motif: NGACCMCCCAN; match class: 1

Factar, Sp3; motif: ASMCTTGGGSRGGG; match class: 1
Factor. SREBP-1; motik RTCRCGTGAY

Factor; AP-2heta; motif; NSCCYNRGGSM; match class: 1
Factor, SALL2 motif: GGGTGAG: match class: 1

Factor: E2F-4 ot NTTTCSCGCC: match elass 1

Foctor. ETS1, motif: GCEGGAWGTACTTECGGN; mach clas
Factor: KLFLS, metif RECACGCECEEE; match class: 1
Factor. Z6PAT: motif: GRGGOWENGGNG

Foctar Egr-1; molif: NNNNNGYGKGGGNGGGHN

Factor. $p1; moiif: REGGMGGRGSNGGG; match class: 1
Factor: F-1; motif: NACRYNNNNNNNNRYGNN

Factor: KLFI6: matf GCACGECCCC: match class: 1
Foctor; E2F4& motif: NGGCGGGARRN; match closs: 1

Factor, RREB- motif: GEGWCSA

Factar Zic3 mot: NGGGKGGTC

Factor. SREBP-1, motit RTCRCGTGAY; match elass: 1
Factor: AP-JaemmaHES-7; moti: NNCACGYGNNNNNNSE,
Factor, AP-2aipha; metif: NNNGSCCTGRGGSM; match class: 1
Foctor, 0P-1; molif: NRNNGGCGGGAANN

Foctor. EJF-7, moif: GRGGCGEGAANNN; match class: 1
Foctor: WAZ; moifl: GEGGGAGGEGGNGRGRRRGNRS: m
Factor. CPBP: ot SNCCCNM; match class: 1
Foctor: Spd; molif; SCCCCKECECCSN, match elass: 1
Foctor: ZNFS11; mofif: GGRRGRGGCWGNG

Foctor, SALLZ:

Term
TEM1ITI 1
TRMOL53 1
TEMNMA
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Factor: NFAPPABL; mott: NGGRRNTTYCCCN, match cas. TRMO952 1 seet Foctor: pe 6 ot NYACGCWTSANYGNCH, match clas. 15 11650 1 |
Factor: ZNFA60; motf: NNACNCCCCECNN TEMLEE 5301 I Factor: mpogenin; motif: RGCAGSTG TRMITL2 [Tt ]
Factor: pax-£ motif: NYACGCNTSRMYGCNYN TRM11883 544201009 | Factor: VDR RXR-ALPHA: motlf; NRGGTCANNNGGTTCNN, .. TRMO8S80 1 ety I
Factor: CP2; motif: NNNNCCAGNCHN TEMOTER 568411019 I Factor: Miz 1: matit NNAGGWGGGGGAGGEGMAR TEMI0112 Tamaao 1
Factor Sug: mestif. SSSNNKCACCTGN TEMO73) PO | Factor: A9-4tMas, ot NCAGCTGANNNNNNCACGTGN, . TFMIBEdA 1 pevact
Factor TR& moif: ACCCEGS TEMOEH 5881015 I Factor; Pax 5 motit RRMEWGANVIYCTNRAGCGRRACTRYN,, T MI0L44 [ESU I
Factor: $P1.583; metf; CCSCCCCCVCC; match class: 1 TEMOLZ19 1 86032019 | Factor: £2F 4, motif, TTTTGGCGCCAWWN, match class 1. TEMLIS35 1 Q561014 I
Factor: LRF; mofif. NRGGGKCKY; match class: 1 TEMIOIS 1 80610 I Factor: Egr-1; motif NMCRCCCMCNENN TEMIN Losse0 I
Foctor BRER-1, matit GGG SA, mch class: Temnss 1 ot | Factor:c-Mye: it NSCACGTGEN TEMA3 Tesaot
Factor: E2F-1; motif: NTTTTGGCGCCAWWWN: match classi 1 TRM11533. 1 L401x10% | Factor: Blk-1; meiif: NNCCGGAAGTN TRMLI435 L633a101F |1
Factor £2F-1 motif: NTTTTGECGCCAWWWN TEMI1533 145241018 | Factor: SMA: motif: NRCAGGTGNN TRM12256 175361013 | ]
Factor: ctef: molif: NNNCCASYAGRXGGCRSYNN TEMO%ED 1558:1018 I Factor: ZNFI4G motf: NNNNNNCCNNCCCCTCCCECACE . TRMIEA. 1 1751101 I
Factor: NF-KAPPABL motif: NGGKRNTTYCCCH TEMOg952 2825x1070 | Factor: AhR; motif: NRCGTGHGN TEMO0ST6 Laa5a107F [ ]
Factor: HTF4: moti: CASCTGB TRMOX18 416341018 | Factor: PT3; mofit. GNNNRRRCNTGEMNNTSASN TRMO3SSE 20894104% |
Foctor, MRFL motit CASCTGC TemEn Pt | Fator . mort NYACGCWTSANYGHNCH TEMIIBEO T |
Factor; ZNFSLL motit: GGRRGAGGONGNG; match class: 1 TRMO9738.1 4850x1018 | Foctor: NURRIRXA-ALPHA motif: NRGGTCRTTGACCYN; m..  TRMIST 1 2797104 ]
Factor: ZIC# matif: GRECCCCCGCNGNGN TEMO322 5.684x101¢ I Factor: ELKL motif: NACTTCCGSCGGARGYN TEMO3TL 2807101 [ ]
Factor: E2F-1; motif: GCGGGARANA TEMO 7051049 I Factor: MYC; motif NNCCACGTGENN; match class: 1 TEMO2 1 a0t I
Factor: GCMa; motf RTGCGGGTN; match class: 1 TEMILGS 1 590t I Factor: RO, motit: GNNNCASGTGGS, match class: 1 TEMITEL Aot 1
Factor: KLF moiit GGGNGEGG: match clas: 1 P— et | Factor Myc: mit CACGTES TE AT e |
Factor: CTCF; moti: WGCGCCMYCTAGYGGYN, match class...  TRMD3805 1 176,101 I Factor; LRF; metif. NGKGGGTSNCN, match class: 1 TEMIRIET L 3TEA0 1 [ 1
Fator e £5 2 mot NACCGGAAGYRCTTCCGETI match  TFA1117 1 Jot Factor: g 2 mof GNGARNGWEKGGGNGGR: match clas . T8, ot
Factor: ¢ Krox; motif NCGACCACCN TEMIER 2380t I Factor: GLE motif: MCVNNGACCACCEAY TE ML Azt I
ey PP | Factor MV, mi HNCCACGTGENN iy assos
TEMOT208.1 a0V I Factor: pax. 2 motif NCGTCACGCNYSRNYGENYN TEMLET Az 1 I
Foctor: -2 molif NTGEGTRGGCEK. motch closs 1 i smeary [ Foctor, HFIGD, matf NNACNCCCECENN: metch coss 1 TFATZIT11 sevaos [
Factor: Sp2 motif, NTAAGYCCCGCCCMCTN, match classi 1 TRM12156.1 5583101 I Factor: HIFL motif: NGTACGTGCNGE TEMOHGE 543101 |
Foctor: KLF, otk GGGNGGEG TrvoTE ensv Foctor: 53 metit NCCACGCCCME TEMEL serw
Factor: Ebox motit NCACSTENCN TEMOL0 o910t I Factor: NRF-1; mont GEGEMTGEGEN TEMS2 sam0 I
Foctor E77-; molf: NGGGCGGGARRIN R seaot Foctor: TAFIZSE, motit RARRWGGCGEMGGNGR T aM10086 |
Factor: Sp mofif ASMCTTGGGSRGGS TEMOOGES 8765%1017 1 Factor: DECL; motif: NCNCACRTGNSE: match cass: 1 TEMOBE70 1 Soant [ ]
Facto: GKLF; matlh WGGGYGKGGE ThMom ot | Fotor 75T motf ACCGGARRYN TEMusa? it |
Factor: RO matif; GNNNCASGTGGS TEMOIE 1429x1016 1 Factor ELKL; matf NACTTCCGSCGGAAGYN; matchclass 1 TEMITLL 8302101 I
Factor: EZA; molif: CACCTGNY Th 7 Lot Factor: g, maif. GTGGGSGTRRS, mich class: 1 Pi— asnact
Factor: LKLF; matif: GGGGTGGKSN; match class: 1 TRMOT2611 1486x1016 | 1 Factor: E12; motif: RRCAGGTGNCY TFMO0633 Lo6a«10 17 1
Fctor: AP 2sipha mot: NTNSCCTGRGGSNAN ThMDsc0 racts | Fctor, ZHFI2 mai. NNNAGCCCARCE T MR et |
Factor PEAY mafif. NACCGGAAGTN TEMI1427 2m3a1016 I Foctor: ATF-3 motif: GECGCSSNSNGRTSACGTS matchcl..  TFMITed 1 Lm0 1
Factor: L mollf: NGACCMCCCAN ThmDED dmans Foctor: Eam, m ACCGRARGTN T Mg Tunact
Factor: c-Ets-2; motif: NACCGGAAGYRCTTCCGGTN TRMILATT 2055108 | 1 Factor: BTEBZ, motif; NCCACRCCCH TFMIZ165 1752:1017 |1
Factor: RAEB-1. mutif: CCCCAMACMMECCC TEMOS7 248241016 I Factor: slug; motif: KCACCTGN TFMO356S 177s1012 | 1
Factor: Zi; molif: KGGSTGGTC TRMO04S 2725810 I Factor: [TF-Z motif; NCACCTGH TEMLLLSS L7t 1
Factor: GEMa; motif, RTGCGGGTN TRMIL505 2.066x106 | 1 Factor: AhRAM®, metif, GRGKATYGCGTGMCWNSCC TRMOG2T 1711012 I
Factor: &-Mye: matif CACGTGGE TEMO3eT an7e0 I Factor: ATF-3 motf: GECGCSSNSNGRTSACGTSA TR 170t 1
Foctor: CKRDK, matit SCCCTCCCE, match classi 1 TS 1 aspaot Foctor - Mye, mott KACCACGTGSYY T vt
Factor: 78989, molif CCCCKCCCCENN, match class: 1 TEMOTIE 1 amea10te 1 Factor: c-hyc; motif. CACGTGGE; match class 1 TEMOBGT L L8110t I
Factor: PEAS, mutif, NACCGGAAGTN TEM11430 45231016 | 1 Factor: SNA; masif: NMRGCAGGTGCNNAN TRM10528 197101012 [ ]
Factor: RUNEH motf: NAACCGEANWAACCRCAN:match b, TRMDAIG.1 st Fator: AP 2gemma; mati NINNWGECTTICAGSEH [ Lot
Factor, GECY, molf: NGCACGTGAS: match class: 1 TrMOETS 1 seoa’s Factor: NGFL-C; molif WIGEGTGBGYGE: motch dlass: 1 T 1 2ot
Factor, 771 moti NANSSCGCSAANN R snnnt Factor ERBI; matif RCCGGAARYH RS Jooe
Factor: cicf: motif: YGGCCACCAGRKGGCRSYN: match class: 1 TFMO98%0) 1 71196106 I Factor: Hey2: motif: NGCACGYGYN TEM11I054 22351012 |
Foctor: HAIRVLIKE: motif: NNNNCANGTG; match class: 1 TEMO88ES 1 803310 16 I Foctor: ZXD8; molif: NGGGETC, match class: 1 TEMOG191_1 22841012 .
Factor: RREB-1; motit CCCCARMCMMCCEC; match cass: 1 TEMOUZS] 1 aeoe Factor DDA motit NGGGGTC: match closs 1 TEME0 1 I |
Foctor, ARNTLIGE ol KHNSCACSTS. T Mo spene Factor: e E2A; moti CASGTGNNNCGGAAGNI M U |
Factor: Tefap2e: motif: TGCCCYNNGGCN. TEM11476 121981015 | ] Factor: CLOCK: motif: CNGNCACGTGNNNM TRMOOEA 23641012 |
Foctor: TFEA: mofit YRCACGTGACN eI ] [O————— TEMums aasant
Factor: CTCF; motif: ACCAGGKGGE TRMO4ZT 1468101 1 Factor: IXDL: motif: NGGGGWS TEMOSTTS 2571012 [ |
Factor: E2F-1; motif: NNNSSCGCSAANN; match cless: 1 TEMO7250.1 147641045 | 1 Factor: DRRS; malif: GNNGEEWEGEE TRMI0056 25821012 I
Factor ZGPAT; mot: GRGGCWGNGGNG; match ciass 1 TeMO99 1 T | Factor £k T mot: NASCGGAAGNTS TEAI a0t
Factor: -1, motit TTTTGGCGECAWWN T it Factor KLFIS; motf: RGGGMGGRGNNGGGEGNG, matehe.. T MISSed 1 Isoact
Factor: pax-&; motf: NYACGCNTSRNYGENYN; match class: 1 TRM11683 1 1899101 I Factor; ERG: motlf: ACCGGAWATCCGGT: match class: 1 TR MO976.1 2091012 [ ]
Fator, Z5TEIC: mutit GRCCCGRGCRS: mitch l fl— twearts (I Facor HICL mat PR ey et |
Factor: ZNFTTE; motit: GTCCGYCCCGTCSAACAAT TEMOs 2009101 I Factor: MAZ; mofit NKGGGAGGGGRGGR; match class: 1 TEMI021 1 aTmant? 1
Foctor: WSEA, motit CTGEMRN, maich lass 1 Thmorz 1 oot Factor KLF1S; molf: FGGGNGGRGNNGEECENGE Risy— sueaot
Factor: LRF; motif ROGACCACCNN; mateh class: 1 TRM12230 1 3821n1038 | 1 Factor: c-Ets-1; motif: NNNRCCGGAWRYNNNN TFMOL078 5218x1012 |1
Factor: GECY. matlf: NGCACGTGAS TRMO%T6 1E5x1015 | Factor: EHF: motll: CSCGAARTH TRMO252 £m31012 |
Factor: C-Myc; motif NGCCACGTGNN TEMOTED! 2660:105 1 Factor: ER.beta; motif NRGGTCANKSTGACCTNN TEMIEI0 [t 1
Factor: AP-2alphah; motif; ANNGCCTNAGGSNNT TEMOLM4S 4.039x20"% | 1 Factor: USF; motif: NCACGTGN TRMOG2IT 69671077 I
Factor: ER7L:Pax 5 motif: ACCGGAACYACGCWTSANTG: m..  TRMOa264 1 ABA5R1015 | 1 NNSCC TEMOS6G4 71641017 I
Fctor, E2% mif: CACCTENY: match class: 1 TEMO0973 1 sovaos [ Foctor.GECT marlf CNCACRTGASC TSz pszact
Factor: W matif; SMCHCCNSC TEMOLIE 5497105 I Factor: nerf motif; NARNSCGGAAGNRNNINN TFMIE06 amawaot |
Factor: NF-kappal: motif: GEGGATYCCC; match class 1 TRMOXE1 1 5821005 | Factor: TCFLS; motif, KCACGCGENG TEMLIOTE A0E1012 |
Factor: pax. £ motit: NYACGENTSANYGCNYI match classi 1 T 11881 1 520105 1 Factor: Amt: moti: NNNISNRTCACGT GAYNNINN TEMS BomLan 1 1
Factor: NRF-1; motf. SYGEGEMTGEGCRNNGSH e smaot Factor, A, motif: NNNNNRTCACGTGAYNNNNN, match _ TFMs33 1 aoact
Factor, BTEB; motf, GNAGGEGGNGGGISNI TRMO3EL 6241015 I Factor; ¢ My ax moif; NNACCACGTGGTNN; match clas,,  TFMOOLE4 1 Los1e101 I
Factor: HES-1; mot: GSCACGMGMC TEMOXT1 [REBE | 1 Factor: ¢-Myc:ax motif; NNACCACGTGGTRN TEMO0LTE 10611010 [ ]
. NN HAN TEMO0E51 850t I Factor: Egr-1; motif NNNNGCGKGGGYGENAN, match class. . TFMINST L Lot I
y— amsact Factor: .My mot. GSSCACGYGS TF MuE twaot
Factor: USF2; moiif. CASGYG TEMOWT26 B74x1015 | 1 Factor: PLAGL: motif: GRGGCNNHNNNRREGS TRMOLTIS 1557101 .
Factor: USF2 motf: CASGYG: match class: 1 TEMOGT26.1 AR4R01E | Factor: Bgr-1: motif: NNNNNGYGKGGONGGGNN: match cla.  TRMIDEDS 1 136541011 | ]
Factor: MAX; motif CACGTG TEMOsE 8maxnts I Factor TELL matif CHCGGARNNN TEM L5190t 1
Factor: MAX; motif: CACGTG match class: 1 TEMOASD 1 [LIRI I Factor: ZHF515; motf. GTGGGOGETM TEMOL23L Loa10T [ ]
TRMOKB8 BO67A1015 | Factor: AP-2alpha: motif: NTNSCCTGRGGSHAN: matchclas..  TRMOS530 1 Lea2e10th | 1
TeMEL) topac Foctor:WT: motf: REGNGGGGCAGGRGENGGRG TEMI0I08 renact
Factor: Fom mofit: NNGCGTCNNNNNGACGENK TRMLL4 1084x10 4 1 Factor; Pax-3; moti: NNNNNYCACCCE TRMO0I7A 19110t [ |
Factor: Fon2: motif; NNGCGTCNNNNNGACGENN; match .. TFM11541 1 1086100 | Factor: AR metif: GGNACRNNRTGTWCT TEMOLIOL FLUSTEN I
Factor: S5 motik NTWAGTCCCGECCMETT, matehelasss 1 TRMIZIS51 1259104 1 Factor: NR182: moti: NTGACCY; match class 1 TEMOIL L 206310 I
Foctor Sp2 motit NTWAGTCCCGECCMCTT e [P | Factor: VDR mebf. GGGKNARNRRGEISA, match class | T 1 Jwnact
Factor: cief; motif: CONCMAGRKGGCRSTN; match class: 1 TEMOTM91 18110 1 Factor: GKLF: motif: WGGGYGKGEE; match class 1 TEMOST1 L 2484101t [ |
Factor: pax-£ motif: NYACGCNTSANYGCNYN TRM1L88] 100691010 | Factor: ZSCANLE motif: TRRCGRCGNMCC: matchclass: 1 TEMOS32 1 2501 I
Factor: SP1: moilf CCCOKCCCCC: match dlass: 1 fiy— et | Factor: i 1: mot: NACCGGAWWTCCGGTY, match class 1 P15 St
Foctor E26-1 moif TTGGCGCGRAANNGNM, match dass: 1 TFM0093 1 Jueactt Foctor B1-1, moti NAANCMEGAAGTGH oy ameact
Facor: Ex; motf.NACCGGAARTN L 2w Facor:c-Miy; ot NSCACGTGRN; match class: 1 TEMOA 1 scsaot
Factor: CHD2 motif: TCTCGCGAG: mateh dlass: 1 TEMOATI0.1 FEIBED I Factor: Sp3; moiif NGCCACGECEMEN TEM12154 1004101 |
Foctor, ER7LPa 5 mif. ACCGEAACYACGOWTSANTS s st | Foctor: PEAT: mosi NACCGGAASTN ez oot
Factor: Erm; matif: NNSCGGAWGYN TEMI1A 2482100 I Factor: Max motif: NNANCACGTGNTNA: match class. 1 TEMOOLIS 1 LB [ ]
Fctor A it NECAGSTGEN TrhE seeaot NN TEM et |
Factor: CP2: motif: NNNNCCAGNCNN: match dlass: 1 TEMO7602 1 15041018 1 Factor: £47; motif: VSNGCAGGT GKNCNN TRMO0U02 4360101 |
Foctor: CTCF, moti. ACCAGGKGEE, match class 1 - ameaot ace PR —_ asmact
Factor: ZHFS0L; motl: NNNCSACGCGAACAC TRML20E5 4050x10%¢ 1 Factor: ETV; metif MECGGAANNN TRMOTL A5810 1 [ |
Fator, &7 1 mou: NKTSSCGC ThMomzs oo Faor VORRXR ALPHA Mol NAGSTCANNNGETTCAN  TF 408580 et |

401 to 500 of 1,159
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Focta. -1 ot NACCGGATATCCGOTN, matchclss 1 TEM11A 1 e | Foctr, GABR. metit VCCGGARGNGER match clss 1 T [
Factor, GABP-alpha; motif: CTTECK MG 5268101 | Factor SAP-1 motf, MNCCGGAAGTGN TEMIBH0S |
Factor; BTERS: motf: NRCCACGCCCMCN TRM12180 576421011 | Factor: €3 motif; NAMCCGGARGTN TRMLI7 | ]
Factor: ER-alphs motf: AGETCASMNTGACCY TRMO Lt 1 Factor SP%: motit: NCCACGECEMEN TEMI2150 I
Factar, TFAP2B: mosf NGCCCNNRGGCA T4 amnaott Factor, NURRLRAR-ALPHA; mati: NRGGTCRTTGACCYN fraym— 1
Foctor, GABP, moif WCCGGARGNGCA TRMO0341 80510 I Factor BTEBY mot RCCACGCCCE TEMIL2185 |
Factor: c-Ets-2 motif: NCCGGAAGTG TEMO&750 ERCEBTE I Fator; LKLF; motif. CHCCACCCS TEMOB819
Factor: LF-A1, matif: GGGSTOWR: match class 1 TRMO0646.1 anaptt 1 Factor Tax/CRES; mofif RTGACGCATAYCCCC: mateh class. TEMIOLES. L |
Factar, ZNFTT7, mafit GTCCGYCCTGTCSAMCART, metchc..  TEMOGM 1 amaactt Factar TELY, moif. CHEGGAANNA mch class: 1 TEAROT 1 ]
Factor; N-Myc motif: NNCCACGTGHNN TFRMONSS 3507x101" | Fastor; Blk-1; matih RCCGGAAGTGN TEMOI04
Factar: myogenin: motif: AGCAGSTE: match class: 1 TEMOITI2.1 o710 11 | Factor: Pas-5; motif: RAMSWGANWYCTNRAGCGKRACSRYN..  TRMIN144 1 | |
Foctor: ER81; motif: NNCCGGAWGYN TEMNAS 109621010 I Foctor: ZNFSLS; malf: WNSCCCCCWGENG TEMBE3S |
Factor: HES-1. motif: NNCKYGTGNNN TEMO7042 1186x1010 | 1] atc, TEMD0237 1
Factor, c-ets-2 motif: ACCGGAWRTN TRMOZ064 124641040 | 1 Fastor; DRRS: motif: GHNGGEWGGE: match elass: 1 TEMIO0S61 |
Factor:nert moti: NNHCCGGAAGTGN TeMBN et | Factor TWST: moit: CACCTGE: match class 1 TEME2 1 1
Foctor: &R-alphs; molik: NAGETCACSEYGACCTH TRM11B4 1361x1040 ] Factor: SNA: motif: NACAGGTGCR TRMIL2IST
Factor; Fi-L motif; NACCGGATATCCEGTN TEM11A0 13091010 [ Fastor slug; metif: NRCAGGTGCR TEM12261 [ 1
Factor, 8RS motlf: ACCGGAWATCCGGT TRMOTS 157421010 I Factor USFL; motif NNCACGTGACN TEMIIG |
Factor, ERTLE2A; moti: CASSTGNACCGGAWRYNY e Adoass ot Factor Bk 1Pt mott ACCGGAACTACGCWTSANYG. TEAE2S 1
Factor; VDR; motif: GGGKNARNRRGGWSA TEMIDAA 1791x10 40 | ] Factor: TWIST; moti: CACCTGS TRMOI5ED .
Factor. Erg: matif: ACCGGAAGTN TFMO2062 18081010 I Factor: CTCF; motif: NNYGCCCYCTRSTGGN TEMIT44 [ ]
Foctor ARNTLIKE: mat: NNNSCACGTE; motch cass 1 Fitv—— T Faclor CPE/LEP-1e/LSF; molif. GLTGGNTHGANCYNG 037 —
Factor: LRF; motif: NCGACCACCGN; match dass 1 TEMIZ311 19901070 1 Factor: Exg; motif: NACCGGAARYN T2 ]
Factor: KLF14 motif. NRCCACGECCMCN. TRMIZIB 22031010 | Factor: Erg; motif. NACCGGATATCCGGTH TR I
Factar: Fi-1: modf: NACCGGAARTN TEM11400 239261010 | Factor: 8f-1: motif: AWCCCGGAAGTN TEMOPALS |
Foctor: Ege-1; motif: WIGCGTGGGCGK: match class: 1 TRMO243_1 239010 | Factor: ZNF634; molif: MAAGGGGTGGACTGT TEMI0550 |}
Factor; NF1C: motif NYTGGCNNYNNGECARN TEM10002 23171010 [ ] Factor, GABPA motf: ACCGGAAGTN TEMI990
Foctor, TV, moi: ACCGGAAGTY TRMOE2 P | Faor: SHADH: moli: GRSRKKCAGHICANCY TEMO 1
Factor: SRI: Mot NNNNMAGGTCACCCTGACCY TRMO2261 23521010 I Factor: AP-2aipha; motf: NGECTNAGGEN TEMLIA .
Foctor, HSFA. matt CTGCMRN TeMOTIZ2 200 Foctor PEA3. motlé NACCGEAAGTN, motch dass: 1 TEaI0 1
Factor, TFAP28; motif; NGCCCNNRGGCA: match lass: 1 TEMDAS 1 2541010 [ ] Factor: myogenin; motif: CRSCTGTTBNNTTTGGCACGSNGE ., TFMINNSG 1 |
Factor; C-Mye; metif: NGCCACGTGNN; match class: 1 THRMO7601 1 28851010 | Fastor; SP3; motif: NCCACGECCME; match class: 1 TEMO3921 1 I
Factor: MYGIV matit NNCCACGTGGNN TRMOE 261010 —_— Factor Pax.5; motf: NGTCACGCWTSANTGMINY; match cla..  TEMIMNGA_L
Factor, MYCH, molif NNCCACGTGENA, match clas: 1 TE A0 1 2emac® Factor NF-13; mobt CTGGCASGY ThamsT — ]
Foctor; CRHLBR-1c/LSF: motif: scrmNcuNcm mat.  TRM0DT1 270451010 . Fastor; EGRE: motif; NCMCRCCCACTHIMN TEMOBETT .
ThM02S oo Factor: GLISZ mif: ACCCCECRCGMNGE Thamnzm —

Factor: Exg motif: NACCGGAWWTCCGGTN; match class 1 TEM113951 275101010 | Factor: DATFI; motif: SNGGRRGCWGNGGS; match class: 1 TEMST24.1 | |
Factor NF18; mllf CYTGGCNTNCWGECAN TEMog ean Factor gk mosit GACEACCEANG Tram —
Factor: KLFI7, matif: NGMCMCRCCETN TFRMI2188 25871010 | Faxtors SHA o NACAGGTSCH; match loss: 1 TEMI2255 1 | |
Factar: B motlf: NACCGGATATCCGGTN: match class 1 TEM11397 1 1037010 | ACCETGACLY. match TEMO2261 1 |}
Foctar. Zhth37 ot NYACCGCRNTCACCGCR; match cas. . TFM123451 340061010 1 Factor: -Myc; motik KACCACGTGSY: metch class: 1 TEMDIISA 1 ]
Factor, HICL motif, NNNGGKTGCCCSHNNNNN; match cla.,  TRMOL073 1 24371070 | Fastor, GATADZA motif: CCTKTG; match class: 1 TEMO9T26 1 [ |
Factor: Eng motif: u.wccrwwncccsm TRMI1395 388741040 | Factor: Erg motif: MACCGGATATECGGTH TEMI1393 |}
Factor i1 mot: NACCGGARRT! TesnIn asmaot Factor WI, motit NNGGGNGGGSGN, match lass | TEAH5 1 1
Factor, ZXDA; molf: NGGGETE TRMOS19) 415121010 1 Faclor: ER-bela motif. NRGGTCANKSTGACCTNN, matchel . TRMISI0 1 [ |
Factor: PXD8; motif: NGGGETC TEMOG191 4251x1070 [ ] Fastor, Erg: motif, MACCGGATATCCGGTN TRMIL301 [ ]
Factor: BTEB3; motit: BNRNGGGAGGNGT TRMOL865 443201010 | Factor: SP&; motif: RNCACGECCMEN TEMI2187
Factar: F-TMax; mot: NCCGGAAMCACGTGN; match class..  TFMOSE9.1 3171070 ] Factor: PEA3; motit: NACCGGAAGT, match dlass: 1 TEMIAZ71 —
Foctor; KLF3 motif: CCMCACCCNG TRMO3SSI 55021010 1 Factor: Pot-I; matif: GENGGAAGYG TEMOBNS 1
Factor; EGRY, motlf NNMCGCCCACGCANNN TEMO3809 55391010 [ 1 Fator; BTEE3; metif. BNRNGGSAGGNGT, match class 1 TEMUL865 1 [ ]
Focto: TFAP24 mn NNNNGCCYSAGGGCA: motch cass | TFMIT7511 seman oo, ERTLSRESP- 2 moti. NTSACGTGACGGAARY s —
Factar: NRIBT RKR- ALPHA; motf. RRGGTCANNNNNRGGTCA T MO61 57501070 1 Factor Bk-1, motif NNCCGGAAGTAL maich dlass: 1 TEMI1A35 1 1
Factor, LRF; motif; NCGACCACCGN TRMI2231 6101010 | ] Fastor; ER8; motif: RCCGGAARYN; match class: 1 TRMOAGS 1 .
Factor. BTEB2 mott: NMCACGCCCN TEM12164 £TAx1010 | Factor: NFIC: motif: WGCCARR: match class: 1 TEMINTE 1 | |
Foctar 5F 17 bet, motif AGGTGTNANGGCGCST, motche.  TF 5791 s Factor: SREBP-2, motif NNGYCACNNSHIN TEvmz [
Factor; RFX3; motf: NYNCCMTGGCAACM TEMO32 822010 | Factor, E153; motif. ACCGGAARYN; match class: 1 TEMUTT 1 ]
Factor; XBP-1; motif: WNNGMCACGTC: match elass: 1 TRMOLT 1 BE1SA1010 | Fastor; BTEEY, melif: NRCCACGCCCMCN TEMI21E2 N
Factar: Myc: motif: CACGTGS: match dlass: 1 TEMOT99.1 aasH1010 I Factor: PEAZ: motif: RCCGGAAGYN. TEM [ |
Foctor: SNA motif NNRGEAGGTGCNNNN, matchlasss | TRAI0SZS 1 azmsao® [ Factor, GABPalpha GiBPbet; mott: CTTCCKGY Rap— 1
Factor, ERG; motf: ACCGGAART TEMO1S2 9305x1040 | Factar COUP. m. Mo, GRGGKSARAGGTCAGNG TEMOSEG ]
Factor; ET7; motif; NCCGGAANNN; match class: 1 TEMOZT11 23951010 | Fattor: £SE- TGTGCGEATGEN; match elass: 1 TEMILIES 1 I
Factor: N-Myc: motit: NGCCACGTGSNN - 981001010 —1 Factor: SNi: mott: GECACCTGNCNGYN TEMOSE6 ]
Factor, Eam, motlf:NNSCGGAWGYM, match clase 1 Than 1 amoao®™ [ Factor. CTCF, motf- NRCCASYAGRKGGCRSN TEAE 1
Factor, E2F-6 motif: NGGGCGGGARRNM: match class: 1 TFM0a895 1 2950x1010 [ 1] Factor: DBL motif: GGRRRRGRRGGAGGGGGNGRRR TEMI0L07
Factor: LBPG: motif: ACYAGTNNNNACYRGT TRM119 1067410 | Fastor: GKLF: motif: NNCCACRCCCH TEMI2L7 | |
Factar. 5P% mofif. RCCACGECEMCY Tz 1168010% —1 Factor: 2XDL: motf: NGGGGWS; match class 1 TEMSTTS1 1
Foctor pi%, mob GEACATGCCCEEECATETCY M0 189010 1 Factor NRF.1, mebl Y6CGEMIGCEE TrMmin: ]
Factor, CHD2 matif: TCTCGCGAG TRMO4T10 13594107 | Factor: ZNFS01: motit: NNNCSACGCGAACAC: match dass: 1 TRMIES 1 N
Focta. HIFL o GNNKACGTGCGNN M L’ 1 Foctr. AP-AEREE: mot. RSCGEAAGCAGSTONN, match e, TF M43 1 [
Factor, 2NF43, motf: NNNAGCCCARCC: match class 1 TEMO3T 1 1524x10° [ ] i TEMO964 1 |
Factor; DP-1; metif, NRMNGGCGGGAANM, match class: 1 TEM10098 1 1715%10% | 1 Fator; COUP-TFL metif; RAGGTCANYGACCTY: match clas..  TRM11M3 1 | |
Factor, Brm-EZA; mott: CASGTGNNNCEGAAGNI: matchcl..  TRMOSSTLL 1974107 I Factor: TFEA: molif: YRCACGTGACN: match class: 1 TEMLI0%0.1 .
Factar cet5-1; mott ACCGGAWGTN — 2256410 1 Factor 1.1, morit NNANCCGGAAGTES TMmI0 —
Factor: B 1 motf: ACTTCCGGG TEMDATLA 23110" | Factor, ZIC4 mofif; GRCCCCCCGENGHGN, matchclass: 1 TRMI932 1 |
Factor; AP-2gammaiE2F -4 motf; NTTCCCGENNSCCCSMG. TEMOEHO 23846107 Fator: MR motif: NGNACRNNNYGTNCN TRM11840 [ |
Factor: PEAZ; matif: MACCGGAAGTN TRMIAZS 2405107 I Factor HIF2&; matif: ACGTGHINN TEMITISS -
Foctar. ¥, mobf NCCACGECEMEN e 265810 1 Factar Egr-1; malif. ACCGCEE: match dass: 1 TEA91A 1 1
Factor: Fi-L motif; HACCGGAWTCCGRTY TEM1139 2057410° Factor slug; motf: KCACCTGN; match class: 1 TEMO3555.1
Factor: E12; mot: RACAGGTGNCY: match class: 1 TEMOI693 1 3738107 | Factor [TF-2: motif: NCACCTGN;: match class: 1 TEMI1155 1 | |
Foctor: LF-A1 matif. GGGSTOWR TRMOESS a350:10" I Factor E24 moif: NRMCASCTECNNN TEMn068 -
Factor. XBP-1, motf: WNNGMCACGTC TEMOTO 342610 Factor: MyaD, matf: CGNCAGSTGTYN TEMIIEL
Factor; E2F-4; motif: GEGGGAAANA; match class: 1 TRMOZ80.1 4p42x10" | Fastor; FLIL; motif; ACCGGAARTN TEMO3963 |}
Factar: BTER2 mott NCCACRCCEN, match class: T TEM12165 1 42816107 | Factor: Bk-1Pax-5: motf ACCGGAACYACGEWTSANYG: m TEMOAZ2S 1 | |
Foctor: FLIL motif: ACCGGARRTCCGGT: match elass: 1 TEMOE 1 az2a0? Foctor Erg; matf NACCGBATATCCGGTN, mateh class | TEMI9LL
Factor, c-Ets-1(pS4); motif: NCMGGAWGYN TEMON2 A468-107 | | Fastor; USFZ metik NNNCCACGTGACN TEMO380 [ |
Factor; sin¥s; motif: TGTCCNNGGTGCTG: match class: 1 TRMO47S6.1 4700%107 | Fastor; ZNF55T; motf: NCCGCRTCCTGE TEMOGHA ||
Factor: RelA-ps mot: BOWGGGRANNK - Privms 1 Factor: Bk- TEMIME 1
Factar slug; motf: RRCAGGTGCN TRMI006 5099<10° | | Faclor: B1-1 motif; NANCCGGAAGTN TEMLIS] |
Factor. ctef, motif; NNNCCASYAGRKGGCRSYNN, match ela..  TRMO%02 1 5304x10° | Facior: GLL motif; NTGSGTGGTN TEMO7202 [ |
Factor: Miz-1; motif; NNRGEWGGGGGAGGEGMRR, match ¢, TRMIGIZ_1 5B86x10" | Factor: COUP-TF1; matif: RAGGTCANYGACCTY TEMI7E3 ]
Factar: ERBY; mott: NNNGRCMGGAAGYRNNNNNNNS . so9.10° 1 Factor TIEGL motit: GGSGGKGNNN T+ amBs0s —
Factor: REST; moiif: GGACAGCKC TREMOATZS £551:10% | Factor: COUR-TFL; matif: RAGGTCANTGACCTY TEMITS |
Factor. ERG motil: ACCGGAARTN TR MO3975 65820107 [ ] Factor: SREBP-1: metif, CACSCCA: match class: 1 TEMOTM9 1 [
Foctor CTCE; moti NNNGCCASCAGIXGGCRSNN e wzm J531e10° 1 Factr Tox/CRE, mof GOGGATTGACGYANA - [
Factar USET; motif NKNNGTCACGTGEN TEMO6I 224n10° 1 Factor: NRF-1; motif: CNSTGCGEATGCGENNS. TEAOns
Factor; ZF5; motif; NGAGEGCGC TEMIII 759610 N Fastor; NF-E4; motif; GTGAGGS; match class: 1 TEMOREG 1 | |
Factor. Exg- motif: NACCGGATATCCGGTN: match class 1 TEM11303 1 2104x107 | Factor: Ebax motif: NCACSTGNCN; match class: 1 TEMINOM 1 |
Foctor: HIF-Laipba; mit NCACGT e aEran — Factr MZF 1. moli CKGGEGARNR [

GTVAYGCTTSRCTGYNYN TEMOTS4 910" [ | Factor, Tcfap2e: motit: TGECCYNRGGCN TEMLMA 96954107 |

CNCACRTGASC: match class: 1 TEMO3572.1 1015%10% | | Fastor; Fli- LMax metif: NCCGGAAACACGTGN TEMOB2E 951107 [ |
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Fotor: USF e GYCACGTENG, mateh class TEMOmE 1 Loman® B Facto, GLE2 mot. TGGGTGGTCNS TEMm La0an® [ |
Factor; Ek-1TBRY motf; TNRCACCGGAAGH TEMOZL 1pa0® [ ] Factor; RAR-gamma; motif: RAGGTCRTGACCTY TEM1ES 2005x10° [ |
Factor: NFIC: motif: WGCCARR. TEMO7E3 1136410% [ | Factor: 2XD8; motf: NAGGGTG. TEMO8202 2030x10 [ |
Factor E8-beta; motif GTCANASTGRCCYNR. TEMOIETS 12084105 ] Factor ZXDA: motit NAGGGTG TEMOS0 2030x10% ]
Factor: MR, mat NGNACRNNNYGTNCAE match clas: 1 TEMIIB 1 Lt 1 Factor GLISL, mot: NACCCCCCACGNNGN TEMD25 2m3a0° ]
Factor, GABP-alpha; mtif; CTTCEK: match dass: 1 TEMOL660.1 1320:10¢ [ ] Factor; AP-4; motf: NCAGCTGYNGNCH TEMO1860 274x10° ]
TRGCA TRMO8623 1200105 [ | Factor: CPBR, motf: NGCCACGEEEN TEM12166 2240610 [ ]
= TCAAGGTCRYGACCTTe TEMILER1 13430108 ] Factor NRF-1; motif SYGCGCMTGCGCRNNGSN: matchels . TRMO96411 2330x10° [
Factor: £SE.1 motit NTGTGCGGATGEN TEM38S 1479105 ] Factor: ZNFESS ot MARGGGGTGGACTGT. match dass: 1 TEAI0550. 1 2353108 [
Factor: pi% motif GGACATGECCGOGCATGTCY, matchda.,  TEMDN_1 1519410 Factor: 6L motif RGGCCTTGAATGCCANGCYMA TEMI051 2569:10°
Factor: Blk-1; motif: NNNNCEGGAARTNI: match class: 1 TREMO0025 1 15441105 [ | Factor. M2F-1: matif. TEGGGAR match class: 1 TREMOTT33 1 304105 [ |
Factor: MTF-1: molif: TGCGCAT TEMOL 1656:10% - Foctor: GABP: motif CACTTCCGGANN TEMOIZSS as8a10 |
Factor: E24& motit: CAGNTGRN TEMOTISS 1687e10% Factor, USFZ motit: NGGTCACGTGNNSNHNHNNN TEMOST0 117107
Factor: ZIC1: motif: NACCCCCCGETGYGE TRMIZ219 17194108 | | TRGCAM TFM03623 1 3260410 [ |
Factor: AP-2gamma miotif: NSCCYNRGGSM; match class: 1 TEMIAEL L 198610% [ ] Factor: AP-HEREL. motif: RSCGGAAGCAGSTGNN TREMOBHI 34038109 [ |
Foctor, TRAP2A; motif NGCCYSAGGEN; match class 1 TEMOLT1 1937x10% [ | Fastor, ER-alph; moff: NAGGTCACSGYGACCTN; match <l TFM1154 1 3stsa0? |
Factor: WL motf: RGGNGGGGGAGGRGENGGRG: match cl..  TRM10108 1 L060+10% [ | Factor Egr-1; molif: NMCRCCEMENCHI: maich dass: 1 TEML191 2528107 [ |
Factor: ZBP99, motif: GCCCMTCCCCCR TRMI2057 206105 | | Factor BMALL: motif; NSCACGTGNSN TRMO3877 4pa2e105 [}
Factor: CP2; mti: GEHCDAMCCAG TEMO0OT 208005 1 Factor NRF-1; motit: GCGCMTGCGCHE match class: 1 TEMOI0S2.1 a1300105 -
Factor: CTCFL: motif: NSGTGGGCGE TEMOSST 20m10% | Factor Bl1; motif NRSCGGAAGNN; match closs: 1 TEMIAM 1 419610 |
Factor: E2F-T-bet: motif: AGGTGTNANGGCGCST TRM08529 211810% [ ] Factor: GEMINZ: motif: NCWGGRARRGRGNGNG TRMOETZ 4385x10% [ ]
Factor: ERBY; mobf NNCCEGAAGYG [ty p— —1 Factor Hey2: matié NGCACGTGYN rm0s8 s ]
Factor: KLFL; moif: GECACGCCCMEN TEMLIS 222009 1 Factor p73 moif: NNRCAWGYCCARROWTGYC TEMI002S prevEe) .
Factor: ERT; motif: ACCGGAARYN TEMOZG? 2246:10% | Factor: EGR; motf; NCMCRCCEACTNMING match class: 1 TRMOBETT_1 ag7=10% [ |
Factor: GCMaPEAZ motif: ATRCGGGCGGAAGTR match cla..  TRMN8I13 1 227108 | Factor: ZNF501: matit: NNGCGACGCGAACAN TFM12085 5485x10% [ |
Foctor: CTCF: molif: YNRCCASYAGRKGGCRSYN, match clas. . TRMO2242_1 2030 I Foctor: YY1, motif. CAANATGECGGC. match class: 1 TEMI0436.1 5629210° ||
Factor ¢-Myc; motif; NCCACGTGCNN TRMORS2 252010% Factor: NRIBZ mait RAGGTCRTGACCTY TEM1END sE89a10"
Factor: NRSE: motf: TTYAGCWCCDCGGASAGYREC. TRMO25 2577.10% | | Fastor; Tal; motif; GWSNNCABCTGE TEMO260 5E81%10% [ ]
Factor: CLOCK: mtif: CNGNCACGTGNNNM; match classi 1 TFMTiEsd 1 26154108 [ | Factor: AP-20amma motif: NNNNSCCYCAGGSCN TEMO7137 60835109 [ ]
Factor: NF-E4; motl: GTGAGES TRMOsES 26708 Foctor: NF-IC; motif NYTGGCNNYNNGCCARN; match clas. TEMI0002.1 23964103
Factor; LEPS; motf ACYRGTNMNNACYRGT; matchclass 1 TRM11432.1 27810 [ | Factor; Sp2 motif: AAGGGGEG6 TEMOE2 7680:10° [ ]
Factor: Heyl: motif; NGCACGYGYH TRM11056 28594105 [ Faxtor; ESE-1; mouf: SATRGCGGATGEN; match class: 1 TEM3ELL BEILA05 [ |
Factor: BTER; motif: NACCACGECCMCN TEMLIE 203104 Factor, Bl LETVE motif: ANSCGGACGGATOTCCGGNT, ma..  TRM214.1 9247105
Factor: LELF, moif CNCCACEES, match elass 1 raym— 200105 ] Factor AHR, motf. CACGEN, match class: 1 TEMOESS 1 azMa0% -
Factor: AR; motif: NTNGCGTGNNN TRMOGTTS ang=10® [ ] Factor: ASH- 2 motif: ACACGACGCN TEMI11179 3354x10°% [ |
Factor: Sohihz: motif: NNCACGTGNN; mateh class: 1 TRM110751 3166x10% | Factor: TCFLS: motif: KCACGCGOMC TEMLI0TT 104x10 [ |
Factor: EJF1 moti: NNANNGEGSSAARN ThMas72 3200010% 1 Factor AhRAmE; mofit KNNKHNTYGCGTGEMS TEMDOZ3S 18a104 -
Factor: KLF motif: NGGGCGGGEG TRMO5318 354x10% [ | Factor: Y2, motif. NCCGCCATNTY TEMOI2S 108ax104 [ |
Factor: KLFT; motif: NGGGCGEGEG TRMOS319 1244108 | | Factor, E2F-1; mott: NTTTCGEGCS. TFMO340 1165x10 |
Factor: YY1: motif: NNCGCCATTNN TEMO3924 12730 || Factor: BTEBL: motif: GNRGKGGGCGTGGCC TEMOT4 11045104 |
Factors c-Myc; mofit RACCACGTGETE TEMOLS 1519410% ] Foctor. FPM3L5; moif: SRGGGAGGAGGN TR 12040104 -
Factor: Kaise: matl: GNTCTCGCGAGRNNNNGGN TEMO%E 2526105 [ | Fector, Gz motif, NTGGGTGGTCNN TEMOHMSS 13810 |
Factor: ELK-1; matif: ACCGGAAGTN TRMOX059 36524105 | | Factor: Fii- LETVE: motif: NSMGGAMGGATNT CCGNN TFRMO8283 1228+10* [ ]
Factor: SREBP-2; motif: NTCACCYNNNN; match class. 1 TEMO38S2 1 1638108 [ ] Factor, KLF12; motif. NGMCMCRCCCTN; match class 1 TEM12188 1 14130104 ]
Foctor, AB-2ganma; motif NSCCYNRGGSH TEMILE] ama=10¢ ] Factor ARR; motif: COYCNRRSTNGCGTGASA TEMIDLIS 1537104 ]
Factor: slug; metif: CACCTGNNN TRMOT304 37005 [ ] Factor: SAP-1: motif: NNCCGGAAGTGN; match class: 1 TEMO2005 1 1600%10* [}
Factor GLUA metit RGGCCTTGAATGECANGCYI match . TEMI5141 arsan® Fastor: KLFR moti NGSGGTGYGS. TEMOsE8 1670210
Factor: TEAPIC matit NGECTNAGGCN TEMBAISA 3647105 ] Factor B LSRERP-2 mot . RTCACGTGACCGGAAGH TEMER 1700104 ]
Factor: KLFIT: motif: NMCCACKCWECCNTN TRMIIET amian® ] Factor. ELFZ matif: CCCGRAMRYN TRMO0S 1787:10% [}
Factor: Gl2: motf: GACCACCCANG TEMOLIOS 47n0% Factor, $P8; motf, RCCACGECEMEY TRMO3023 Le2a10 |
Fctor: FLL; motil: ACCGGARATCEGET TEMO9E) 4198010 1 Factor: e-Myc: motif: NCCACGTGCNNE match elass: 1 TRMO91 1e83e10 |
Factor: MEF-1; motif. TGGGGAR TEMOLE 43210 [} Factor. myogenin; motif: CRSCTGTTBNNTTTGGCACGSNGC TRMO005. 1012010 [ |
Factor: EXF-1:0P-1; metik: TTTCSCEC TRMO736 A515.10% |} Fastor; E2A matif; NCACCTGYYNCNKN TFMODE 1916x10* |
Factor: MyoD: matif: NNCACCTGNY TEMomEA 4531108 |} Factor CPBP; motif: SNCCENN TEM01822 1629x104 |
ArceC Rt as0e0s ] Fector THAP: moti YTGCCCNNA Tra07 s m
Factor: NF-kagpa molif; tehclassi 1 TRMOKEA 1 401109 [ | Factor, NFKAPPAB, motif; NNGGGANTTECCN TEMosgsL 20410 [ |
Factor: TR mol TRMOE05 S18110% |} Faxtor; EHF; motif: CECGGAARTH: malch class: 1 TEMON52 1 20324104 ||
Factor: COUP-TF1; motif: GRGGKSARAGGTCAGNG; match ¢..  TFMD9886 1 5362410% |} Factor: CP2 motif: GCHCDAMCCAG: match elass: 1 TEMO00T2 1 215x104 m
Factor: TAFIZSD; mot: RARKWEGCGGMGGNGR, matchela . TFAI0085 1 510008 ] Fector T3R beta; motit NNRGGTCRTGACCYNN TSNS 2150010 ]
Factor: Pet- 1 matit: GCNGGAAGYG: match class: 1 TEM09918 1 5722¢10% [ 1 Factor: NF-kappal motif: AGGGGAWTECCCT TR MD4054 2385x10 [ ]
Factor: KLF3; motif: CCMCACCCNG TRMO7ED 778105 |} Fator; AR mouf: NRCGTGNGN: match class: 1 TEMOTE 1 22004104 |}
Factor: SREBP.1; motit CACSCCA TEMO0T48 575105 1 Factor ZNFT8T, mati TGCCTCAGTTTMCCN TEMB0R 2217100 -
Factor HIF-Lalphs, motf. NEACGTHI TEMOTEA w05 — Factor WT, motf. SMCNCCNSE, match class 1 TEMMIE 1 273204 [
Factor: N-bye; motif: NNCACGTGNN TEM1L215 592010 Factor: VDR motf: NAGGTCANNGRGKTCA TEM10106 2335410
Factor: ER-slpha: Mot NAGGT CAVSGYGACCTN TEMILS4 BOE5A106 | | Factor: Olf-1: motf: NNCOABTCCCYAGRGARBNKGN TEMO6L 24200104 ||
Factor: AHR: matif; CACGCN. TRMO1855 641310 [ ] Factor: Fii- 1E2& matif: NCCGGAWRCASCTGN TRMOB4T2 2508x104 [ |
Factor: GEMaPEAS moiif: ATRCGGGCGEARGTR TEMOs13 2300:10% |} Factor: N-Myc; motif: NNCCACGTGNNN; maich class: 1 TRMONSS 1 26810104 |
Factor: COUP-TF1: motif; RRGGTCRNTGACCYY TRM1L41 75230108 | | Factor. Kid3: motif: CCACN; match class 1 TRMO1160.1 284x104 [ |
Factor: RelA-p65; motif: BOMGGGRANNK; match class: 1 TREMO48T1 1 7675%10% |1 Factor USE, motif: NNRYCACGTGRYNM: mateh class: 1 TREMO0LZ1_1 2890%104 ||
Factor; Gli3: matif; STGGGTGGYCY TRMOL596 B126x10% [ 1 Factor: USF, motif. NNRYCACGTGRYNN. TRMO0121 2890x104 [ |
Factor: BTEB3; metif: NACCACGCCCMEN TEMLAT 83506105 | | Factor; CTCFL: motif, CNSCAGGGGECRSN TEMO9760 2893410 [ |
Factor: USF2, matf: NNCACGTGACN TEM1L095 B50x10% ] Factor, SPB; motf NCCACGCCCMCN: match elass: 1 TEMIZIE1 25030104 [
Factor: GABR-aiph; motf: NRCCGGAAGTN TEATIAS aepans — Factor: BTEBA; motit RCCACGCCCC, match class: 1 TEM21ES 1 3me0d [
Factor; meisLEN-1 motit NTGCCGGAAGTN TRM08IT7 A710:10% [ 1] Factor: SIPL; motif: MRDSCAGGT GKCMCM TFMOB895 314510 [ |
Factor: £2F-1: motif: NKTSSCGC: match elass: 1 TEMOMZS 1 B020610% | | Factor, Bk-LT-be; motf: TCACACCGGAAGNN TEMO8231 226510 [ |
Factor: ZNFO44; mott TCOWECCTCTSH TEMoE 101.10% 1 Factor. DECT; mtif: GTCACGTGAC: matehclass: 1 TEMLI07.1 3278e10° [
Factor: i1 mif: ACCGGAAGHN o007 a0 — Factor MXTL mott, NNNCCACGTGSNN TEMO9TS Japa0 ]
Factor; SHA: matif; NCACCTGCNN TEMOT 1026+10°% Factor; ER-alphs mtif: ARGSTGACC TEMO4EAL 3402610
Factor: NFIB: motl: CYTGGENYNCWGCCAN: match cass 1 TEMON7E 1 L8310 1 Factor. NRF-1: moiit CNCTGCGCATGCGE TEMOEH 360101 ]
Factor FLI-L; motif NAYTTCCGGT Tr MR LsBe10% ] Factor. E2F mofit NNTTTCGCECN TEAOBSTS 36374104 -
Factor: nerf matif: NRRNSCGGAAGNRNNNN; match classs 1 TEMO05 1 113.10% Factor: ESE-1; ot NWTRCGGAWGCN TEMTIR 3610
NNRNCACGTGNYNN TRMOmZ2 1138%10% [ | Factor: GKLF: matif; NNCCACRCCCN: match lass 1 TREMIITA 1 444104 [ |
NNRNCACGTGNYNN; match class. 1 TEMomz2 1 113810 |1 Factor: slug: motif: RRCAGGTGCA TEM12262 4436510 |}
Factor; AP~ Maxx mofif: NCAGCTGNNNNNNNCACGTGN TEMOET 1138x10% [ | Foctor: VOR: moti: RRGGTCANNGRGKT CA TREMO6ETL 4max104 ]
Factor Enm:HES-7; motif; NCGGANGNNNHNCRCGYG TRMosI0) 1178207 [ | Factor, SNA, modf; NACAGGTGCA TEML2258 amsant [ |
Factor: sin3A; motif: TGTCCNNGGTGETE TRMO47S6 1214105 | 1 Factor: ER-alpha; motif: MAGGTCANSNTGACCYN TRMI1845 4504x104 |
Factor: NRIB, matif: NRGGTCANNRGGTCAN TEnTES 15005 — Factor: Sug: motit SSSNNNKCACCTGN: mateh class: 1 TEMD36.1 S50t [
Factor; P73, motif: GNNNRRRCNTGCMNNTSASN; match cl. TRMO3558_1 1321:10% | 1 Factor: GKLF; motif: CCTCCYN TEMOI835 5424x104 [ |
Factor: HES-1: mot: GSCACGMGMC: match class: 1 TEMOXT 1 L4310 | Factor, NRIBLRAR GAMMA moilf, RRGGTCANNNNNRGG..  TEMO806S 1 5810 ]
Foctor: ERPLSREBP-2 motif: NTSACGTGACGGARRY, match.  TFMO8457_1 14104105 || Factor; LKLF; motif: NRCCACRCCCN TEMI2IT2 5.36%10 [ |
Factor: E15.1; motit. TTTSGCGS i Lag3e0% — Factor NF-E4 motf: CHECCTCRCCWG TEMQIOS st [
Factor: HTFE: motif: NNSCAGGTGNN TRMOHZS 1502510 | ] ;. TRMI004S 1 683104 [ |
Factor: ¢-Mye: motif RACCACGTGETE: match class: 1 TEMO1145 1 1615%10% |} Factor ¢-Ets-2; motif: NCCGGAAGTG: match dass: 1 TEMO§750.1 8299410 [ |
1 TEMOBI 1623:10% [ | Factor: Pax-5; motif: NGTCACGCWTSANTGMNY TRMOX6 sa1ze10 ||
Factor: 2OA motif: NAGEGTG: match class: 1 TEMOGI 1 1624e20% Factor: NRF-1; moif: CEEATGEGCR TEMOES2 610
Factor: ZX08; motif: NAGGGTG; match class: 1 TEMOG02 1 16204105 | | Factor; NRF-1; motif: YGCGEMTGEEE; match class 1 TFMO2102.1 £572:104 [ |
Factor: AP-2alpha; moit: NGCCTNAGGEN, match class 1 TMILAM 1 160105 ] TEMIM 26104 u
Factor: AR: metit GGTACANNRTGITCT TEMO0E] 17303 TEMOTI L 2239104
Factor; CACCC-binding: moti; CANCCNNWGGGTGEGE TEMOTZL L7810 [ | Factor: KLF3 matif: CEMCACCONE: match dlass 1 TEMOISSE 1 8300-20" ]
Factor: Sgz1: motif: CNNGGRGGGWWNNNN TRMO0ME 19294105 [ | Fastor; LRH-L; molif: TCAAGGTCRYGACCTTGR TEMI1828 BES1104 [ |
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Term name.

Factor: AP-2gammaHES 7, motf: NNCACGYGNNNNNNSC
Factor: AR: motif; RGGWACAYNGTGTWEYN; match class: 1
Factor: ZNF647; motf: NYAGGECYAC

Factor: COUP TF1: matif; RRGGTCRNTGACCTH

Factor 815, motit CSMGGAARNN

Factor; HIFL& motif: NNACGTGINN

Factor: HTF4, motlt: NCACCTGN

Factor ZEB1; motf: NCWCACCTG

Factor: Gii%; motif: TGGGTGETEN

Factor: SMADE motif: GKSRKKCAGMCANCY; match class: 1
Factor: HIF-1alpha; matif: NCACGT: match class: 1
Factor: GABP-alpha; mafif: NACCGGAAGTN

Factor: CTCF; motif, RYGCCMYCTRSTGGN

Factor: USF: motif: NRCCACGTGASN

Factor: Gli2: motif: NGACCACCCACGWNG

Factor: Bk-1; moti: NACMGERAGTH

Factor: Bk-LETVY; molif: ANSCGGACGGATDTCCGENT
Factor: T3R-beta; motif; NRRGGTCRTGACCYYN
Factor: Exg; matif: ACCGGAAGTN; mateh class 1
Factor Net; motit NRCCGSAAGTH

Factor: Erg: motif; NACCGGARRTN; match class: 1
Foctor: ZEB; motif: NNNCAGGTGNSN

Factor: €5 motil: NKRAGWGS

Factor: NeuroD; motif: NNSCWGCTGNSY

Factor: SMA motif: NRCAGSTGNN; match class: 1
Foctor: ELF1. motif: NCCGGAARTN

Factor. E2F; mobf TTTS6CG5

Factor: KLF3; motif GRCCACGECCN

Factor Tas/CREB: motif: RTGACGCATAYCCCC

Factor: KLFI%, molif: GAGNNGGSGNGTDG

Factor: GLIL mofif. GACCATCCANG

Factor: Y¥1: mo
Factor: SohihZ; motit: NNCACGTGNN

Factor: [TF-2 motif; NCACCTGC

Factor: CTCFL: motil: NCCNSCAGGGGGEECYN
Factor: Egr-2 motif: NMCGCCCACGCNN

Factor: E27-1; motif. NTTSGCGE

Factor; BECT: motif: GTCACGTGAC

Factor: PEAS, motf: NACCGGAAGTN: match dlass: 1
Factor: S4P-1; motif: NRCCGGAWGYN

Factor: CLOCKBMAL motif: NNNWEACGTGGN
Factor: KLF3 motit GRCCACGCCEN
Factor; ASH-2 mulif; NRCAGETEYN

ASH-2 motit NGCAGCTGCN; match class: 1
Factor:shug; moti: NRCAGGTGCR

Factor: NRSE: motif: TTYAGEWCCOEGEASAGYRCE: match ..
Foctor: £2F-1; moif: TTTSGCGCGMNR

Factor: Sp3; mofif: NGCEACGECEMEN; match class: 1
Factor; BTEB3; motif, NACCACGECCMCN; match class: 1
Factor: p73; motif: NNRCAWGYCCARRCWTGYE: match clos
Foctor: e-Kroe motit NCGACCACCN: match class: 1
Factor: MTF-1: motif: TGEGCAC: match clsss: 1

Factor: E2F, motif. TTTSGCGS; match class: 1

Factor: ATF-% moti: GGTSACGTGAN

Foctor: ELK-1; motif ACCGGAAGTN; motch elass: 1

Factor, AP-Jrep: maif: CAGTEGG

Factor: GATA-: moti: SHNGATNNNIN; match class: 1
Factor: PTFL; motif: SCAGCTGNYNNNNTYCNN

Factor: AB-4; moilf: RNCAGETES

Factor; Lyl-1; motf: NCAKCTGYTNYENN; match class: 1
Factor: Mafs: motif: GNTGAC: match elass: 1

Factor: FIT; motif: ACCGGAARTH; match class: 1

Factor: ER-slpha; o GENRNNNNTGACCYN

Factor: Salll: motif: NGGTCCKRGRRA

Factor: Net: motif: NACCGGARGTN

Factor: ERG; motif: ACCGGAARTH; match class: 1

Factor: THAPY; motif. YTGCCCNNA: match class: 1

Factor: Tcfap2e: moif: TGCCCYNNGGEN: mateh class: 1
Factor: ESR2 motif: AGGTCASNNTGNCCY

Factor: Myol; matif: CGNCAGSTGTTN
Factor: B1-1: motif: AWCCCGGAAGTN; match class: 1
Factor: NR182: motif: RAGGTCATGACCTN

Factor: ER-beta; motif: GTCANASTGRCCYNR: match class: 1
Factor: GLE motif: MCYNNGACCACCCAY; match class: 1
Factor: 599, motif RECACGECEMCY; malch dass: 1

Factor: fii-I: motif: NACCGGAARTH; match class: 1

pax-2: motf: NSGTCACGCWTSANYGMNYN

f: NGCACGT GYM; match class: 1

Factor: AP-2gamma; motif; NNNNWGCCYNERGSCN: mate.
Factor: NRIBL. motit: NRGGTCANRRGGTCAN

Factor; HES-1; motif: NNEKYGTGNNN; match class 1
TWOGAGT...

Factor: REST; matf: GGACAGCKS; mateh class 1

Factor: ELKL motf: ACCGGAAGTN
Foctor: AR: mtif: GGNACRNNRTGTWCT;
Factor: PLAG, matif: GRGGCNNHNNNRRGGE; match class: 1
Factor: Z8P9% moif. GCCCMTCCCCER; maich class: 1
Factor: FL1: motf NAYTTCCGGT: match class: 1

Foctor: Bk-1Pax-3, motf: ACCGGAACYACGOWYSANTG; m.
Factor: c-Es-1(p54); motif; NCMGGAWGYN; match class: 1
Factor: Pax-2; motif: CAYSCCTSAGT
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TEMO3862 1
TREMOMS2 1
TRM12286
TEMIITE
TRMO2057
TREMOTT
TRMITST
TEMOTS
TEMORSA
TEMDOT3 1
TEMO20121
TEMI
TEMU9ZE
TREMOOTS6
TEML2IL
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TEMO621
TEMIIE
TEMI06 1
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TEMOLES
TEM12256 1
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TEMOD2
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TEMI016
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TEMLIA?
TEMOI30
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TEMIM2S 1
TEMINET
TRMOE3 1
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TEM1Z162
TEMINTE
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TEMITIE 1
TR
TRM00325 1
TEMO0S 16
TEMIZIGA 1
TRMIZI801
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TEMIZE
TEMOL43 1
TRMO0IZ7 1
TEMOISS
TEMO89 1
TEMOMEE
TRMO0TS 1
TEMI0M3
TEAMO0T
TEMOBTT 1
TRMO1227 1
TEMOER 1
TEMOH30
TEMOSGT
TEMILA2
TEMO75 1
TRMOMO7 1
TEMINTG 1
TEMO210
TREMIVGS
TRM1147 1
TEMINE
TEMO715 1
TEMIIE0
TRMOIBTS 1
TEMO3BFL L
TEMIZI9 1
TEMINO L
TEMIIETE
TEMII059.1
TEMI50 1
TEMOTME L
TEMIT2
TEMO2]
TRMO0S28
TREMOAT26.1
TEMIL22 1
TEMI
TRMO3970
TEMOIZOL 1
TEMOIT78 1
TRMIAST L
TRME913 1
TEMOS226.1
TEMDOZ 1
TRMO383
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Term name

Factor: crets 2 molif: ACCGGAWRTN; match class: 1
Factor; HIF1A; motf: NNACGTGENN match class: 1
Factor: GLE matif: NTGGGTGGTN: match class: 1
Factor: CREM; mofif: TGACGTCASYN
Factar, GATAD2A metlf, CCTKTG
Factor ASH-2 matif: NACAGCTGYN
Foetor: ASH-2 matif: NRCAGCTGYN; match class: 1
Factar: MASH-1; motif; NGCAGETGCN; match class: 1
Factor: MASH-1: motif: NGEAGETGEN
Foetor: MASH-1; motif: NACAGCTGEN: mateh class: 1
Factor; MASH-1; motif; NRCAGCTGEN
Factor, LBP-1; motif: CAGCTGS; match class: 1
Factor: E27: ot TITSGCGS
Factor; BTE8 motit: NRCCACGCCCMEN; match class: 1
Factor; USF2 motif; NNNGGTCACGTGRYNN
Factor: Fli-1; motit NACCGGARRTN: miateh class: 1
Factor; NRF-L: moti: CNSTGCGCATGCGONNS: match class: 1
Factor: Hey2; motif: NGCACGTGYN
Factor: RAR-gamma; matif: RGGTCANNNTGNCCNANN
Factor; Am motit NDDNNCACGTGNNNNN
Factor, EREL: motf: NNCCGGAWGYN; match class: 1
Factor: ZNFS15; o GTGGEGGGTM; maich class: 1

maif: NRCC 1
Factor: MTF-1: metif: CCGNGTGEAV
Factor: SZFL-1; mofit: CCAGGGTAWCAGCNG
Factor: SREBP-2: motif: NTCACCYNNNN
Factor: TFER: motif RNCACGTGAC
Factor: HIF-Talpha molif: GNACGTGM; match class: 1
Factor: Ek-1; motif: NACMGEAAGTN: match class 1
Factor: FPM315; matit: NGTGCTCCCN
Foetor: ¥¥1; molif: NNCGCCATTNN, match elass: 1
Factor, E2F; motif, TITSGCGSG
Factor, HES-1; mott: ANSBCKYGTGSCHNG
Foetor: Erm; moti: ACCGGARGTN; mateh class: 1
Factor; meisLEF-1; motif: NTGCCGGAAGTN; match class: 1
Factor, PEAJ; matif: NACCGGAAGTN: match cass: 1
Factor: KLFLY, mtif: NRECACGCCCMEN: match class: 1
Factor; BTEBZ motit: NMICACGCCEN; match class 1
Factor: ERG: motik: ACCGGARRT: match class: 1
Factor: SMADS! motif: GSGGCAGM
Factor: ZFS: motif; NGAGCGCGC: match class 1
Factor: NRF-1: o YGCGEATGEGEN
Factor: AP- motif, WGARYCAGCTGYGGNCNK
Factor: TIR-betas molif; NAGGTCAAAGETCAN; match class: 1
Factor, ER-alpha metf: AGGTCANMNTGACC
Factor: T3R-beta: motit: NNRGGTCRTGACCYNN; match cla
Factor. TIEGY, motif GGSGGKGNNIS match class: 1
Factar, melst:Max motlf: NTGACRNNNNNHEACGTGE
Factor, ¢-Ets-1; motif; NNNACCGGAWRYNNNN; match clas..
Factor: BI-1; molif: ACTTCCGEG; match lass: 1
Factor, ERTL: mot: NACCGGAARTN
Factor: Ef-1; motif: NANGCGGAAGTN: match class: 1
Factor: REST; moif. TTCAGEACCAYGEACAGEKECN
Factor; EREL mott: NACCGGAAGTH
Foetor: ZNF253 motf: KKGCARMMGHM
Factor: NRIBL, moif: NRGGTCANNRGGTCAN, match class: 1
Factor: HIF-Talpha motif: GNACGTGM
Foetor: ZNFS24: moti: NCTCGNACCCNN
Factor: EREL: motf: NNNGREMGGAAGYRNNNNNNNS, mat.
Factor: Erm: motit: NACMGGAAGTN
Factor. PPARalpha RXRalpha motif NNRGGTCATWGGGET
Factor: AP-&Fi-1; molif: RSCGGAWRCAGSTGN
Factor; GABPalpha GABPlseta; motf, CTTECKGY: match cla..
Factor: ER-alpha motf: NAGGTCAYSGYGACCTN; mateh la.
Factor: Spel; motif: NNGGRGGGWWNNNN; match class: 1
Factor; HeyZ motif: NGCACGYGYN; match class: 1
Factor: ZF515: motf: WNSCCCCOWGENG: matchclass: 1
Factor: i matif: NGACCACCCACGNNG

Factor 2-1: motit: TTTSGCGS match cass: 1
Foetor: E2F-1: motif: NTTSGCGG: motch closs: 1

Factor: LBP- motif, CAGCTGS.

Factor, DEAFL: matif; RNNNRTTCGGGNRTT TCCGGRRNKN
Foetor: BR-alpha motl: AGGTCANMNTGACC; match clss: 1
Factor; E26; motif: TITCGCGE: match class: 1

Factor, RaR: motif: AGGT CANNYARAGGTCA

Factor: AP-4; motif: NCAGCTGYNGNCN; match cless: 1
Factor; E2F; motf: NKCGCGCSARAN

Factor: AR& motif: NNNKNGCGTGNSNNNNN

Factor: GABS-aipha; motf: NNNRCCGGAAGTGN

Factor: Era motif NACCGGARRYN; match class: 1

Factor: egr-3 metif: GTGGGY,; matc h class: 1

Factor. ER-alpha mott NAGGTCACSGTGACCTN

Factor: Hey2; metif: NGCACGTGYN; match class: 1
Factor, Giz; metif: NTRAAGTAGEGTEGCCC
Factor: AP- ep; motif: CAGTGGG:; match class: 1
Factor: HEE: motif: RECWGCTG

Factar. Egr-4 metif: NMCGCCCACGEAN

Factor: TTF-2 matif. NGCAGSTGKS

Factor: GEMb:HES-7; moif: NTRNKGGYNNNGCACGYGAN
Factor NEAO; matif: NCCNCWGCEYCENC

Factor: Luman: mofif: NGCCACGTGRMN

Factor: RRES-1; maif. GRSDSGOGKTGGGKES

Factor E2F: mot: NCSCGCSAAAN

Foetor: ZNF276: motl: NGYTRGGGACGL

Factor: ZNFS6%; mof: NGNNTCMTNNCNGGEAGETSY.
Factor: GABPA; marif; ACCGGAAGTN; match class 1
Foetor: USF1; motif. RNCACGTGAY

Factor; E2F-1.DP-1; motif TTTCSCGC; match class: 1
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TEMDOTE
TEMILTS
TEMINTS L
TEMIIA L
TEMILT
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TEMIT3
TEMI0GA 1
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TEMIMI9 1
TEMDL1 L
TEMIIS L
TEMDEI
TEMOIL0S
T2
TEMD104
TEMOgA L
TEMIA 1
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TEMOI09
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TEMI01 1
TEMDaES
TEMI0N0S
TEMIE 1
TEMDTIE
TEMIEIS 1
TEMIE905 1
TEMIET2S
TEMIaTE L
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TEMIME
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TEMDESD
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TEMDE 1
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TEMI04E 1
TEMII05 1
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TEMBS
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Table S4

Functional gene groups

GENE FAMILY ALL TPE RR FUNCTION INVOLVED IN
GENES GENES
ZNF 388 99 1.609 DNA binding proteins transcriptional regulation, development, protein degradation, DNA repair
SNO 293 60 1.291 glutamine amidotransferases pyridoxine biosynthesis, response to nutrient limitation
KCN 97 19 1.235 potassium channels antagonism of insulin secretion
RAB 89 17 1.205 small G proteins vesicular transport; organelle formation; cell growth and development
PPP 81 16 1.246 serine/threonine phosphatases cell growth and energy metabolism
MRP 79 16 1.277 ATP-binding cassette transmembrane proteins export of organic anions and drugs
WDR 62 16 1.628 WDR domain proteins DNA damage sensing; DNA repair, protein degradation, epigenetic regulation and immunity
FBX 62 12 1.221 F-box proteins protein degradation and hematopoiesis
ADA 58 14 1.522 adenosine deaminases purine metabolism; immunity
SER 57 17 1.881 serine proteases myeloid and lymphoid immunity, embryological growth and synaptic plasticity
POL 55 13 1.491 DNA polymerases DNA repair
FOX 54 11 1.285 transcription factors cell gowth and development
MAG 48 14 1.840 cancer-associated proteins stress adaptation
ABC 46 9 1.234 ATP binding proteins drug resistance
UBE 43 11 1.613 ubiquitination factors protein degradation
ZBT 43 10 1.467 DNA binding proteins development
IL1 42 8 1.201 cytokines regulation of immune and inflammatory responses to infections or sterile insults
TBC 40 11 1.734 GAP domain proteins cell growth
GAL 39 11 1.779 galaktose transfer proteins metabolism; innate and adaptive immunity
CFA 38 8 1.328 poly(ADP-ribose) polymerases ADP riboyslation; tumor suppressor mechanisms
GOL 36 21 3.680 Golgi proteins vesicular transport and Golgi architecture
SCA 36 11 1.927 transcription factors neuroprotection
PRK 35 7 1.261 serine/threonine kinases regulation of meiosis and mitosis
MET 34 8 1.484 receptor tyrosine kinases cell growth
CAC 31 9 1.831 calcium channels cell-to-cell communication, neurotransmission and neuroprotection
FGF 31 7 1.424 growth factors cell growth
PRS 28 11 2.478 phosphoribosylpyrophosphate synthetases ATP dependent cellular metabolism, cell growth and DNA repair
CHR 26 7 1.698 CHR domain proteins transcriptional regulation of the cell cycle
SH3 26 7 1.698 SH3 domain proteins signaling pathways regulating the cytoskeleton and cell growth (Ras, Src)
ZFP 25 7 1.766 DNA binding proteins regulation of transcriptional and translational processes
IGH 23 19 5.211 immunoglobulin heawy locus proteins adaptive immunity
KLK 19 10 3.320 serine proteases innate immunity and tissue specific functions (neural plasticity, amyloid hydrolysis)
LCN 9 9 6.308 transcriptional regulators cell growth, DNA repair, ubiquitination and tumor suppression

Genes are aggregated to their first three letters that commonly indicate a gene family. The column "ALL GENES" presents the number
of members in the whole genome, the "TPE-GENES" column the number among the selected TPE-OLD candidates. RR is the ratio of
the relative frequency in the TPE-OLD subset to the relative frequency in the genome. The PPP genes are among the most abundant of
TPE-OLD candidates.



Table S5.
Control and patient fibroblast cell lines

Cell Line

707
731
778
811
HGADFNO003
HGADFN127
HGADFN164
HGADFN178
N14
Young1#
Young5*
Midagel”
Midage3*
Old1*
Old2*

* Mean telomere length in brackets next to the PD (population doubling number).Telomere length was measured using a monochrome multiplex gPCR. The PD
was calculated as follows: ((current cell number / previous cell number)log)/0.3, # These cell lines were only analyzed in high passage.

Age, Sex

5 month, female
5 month, male
8 month, male
1 month, female
2 years 0 month, male
5 years 0 month, female
4 years 8 month, female
6 years 11 month, female
55 years, female
2 years, male
9 years, female
34 years, male
48 years, female
78 years, male

82 years, female

Molecular Defect

no

no

no

no
Exon 11 mutation C->T, clinically affected
Exon 11 mutation C->T, clinically affected
Exon 11 mutation C->T, clinically affected
Exon 11 mutation C->T, clinically affected

no

no

no

no

no

no

no

Primary Cells*

Immortalized Cells*

PD Low
17 [0.72]
13 [0.71]
15 [0.48]
15 [0.81]
19 [0.68]
19 [0.52]
19 [0.28]
20[0.47]
18 [1.11]

PD High
54 [0.20]
55 [0.15]
4110.16]
49 [0.24]
34 [0.46]
40 [0.24]
4210.17]
3410.28]
39 [0.78]
42
38
43
40
37
40

PD Low
18 [0.60]
16 [0.71]
14 [1.18]
28 [1.18]
34 [1.44]
15 [0.96]
15 [0.67]
22 [1.03]

PD High
70 [1.59]
56 [2.91]
66 [2.72]
63 [2.84]
63 [0.87]
57 [2.74]
64 [1.10]
59 [1.54]
52 [2.65]



Table S6.

Log-transformed distance between the gravity centers after 3D-reconstruction

Results of hierarchical linear models. The table shows the results of hierarchical linear models (HLMs) with the intracellular probe
distances in gravity centers after 3D reconstruction as dependent variables. There was no significant difference between progeria cell

lines and control cell lines before immortalization (mean difference -0.03, p=0.72), and immortalized cells showed significantly lower
distances than nonimmortalized cells: mean difference = -0.34, p <0.0001. The effect of immortalization did not differ between

progeria cell lines and control cell lines: mean difference after immortalization: 0.03, p = 0.76. Similar results were found for all

shortest and longest probe pair distances per cell.

Parameter

Distance AB

Distance CD

Combined distance AB and CD*

R (95%-confidence

B (95%-confidence

R (95%-confidence

in control cells

) p-value ) p-value ) p-value
interval) interval) interval)
Progeria cells I\:ersus control -0.03 (-0.22 t0 0.16) 0.76 -0.04 (-0.25t0 0.17) 0.72 -0.03 (-0.22 t0 0.15) 0.72
cells
Immortalisation versus no
_ o -0.38 (-0.52 to -0.25) < 0.0001 -0.29 (-0.41 t0 -0.17) < 0.0001 -0.34 (-0.43 to -0.25) <0.0001
immortalisation
Immortalisation in Progeria
cells versus immortalisation 0.04 (-0.15 t0 0.23) 0.67 0.004 (-0.17t0 0.17) 0.97 0.02 (-0.11t0 0.15) 0.76

# Distances AB (shortest probe distance) and CD (longest probe distance) nested within cells and cells nested within cell lines.




Table S7.
List of primers used for g°PCR

All TagMan probes used for gene expression analysis with gPCR spans exons and were obtained from Applied Biosystems.

Gene name Exon boundary | Assay location | Amplicon length Ref. Nr.

C1S 4-5 671 85 Hs00156159_m1
CACNAI1A 41-42 6195 87 Hs01579431_m1l
CDKNI1A (p21) 2-3 566 66 Hs00355782_m1
DSP 8-9 1385 59 Hs00950591_m1
HTT 64-65 9046 69 Hs00918174 ml
ISG15 2-2 # 482 140 Hs01921425 s1
PPP2CA 6-7 1259 77 Hs00427260_m1
PPP2CB 1-2 513 125 Hs00602137_m1
PPP2R1A 3-4 566 111 Hs01026388 m1
PPP2R1B 11-12 1505 146 Hs00988483_m1
PPP2R2C 9-10 1126 59 Hs00902099_m1
PPP2R2D * 1904 91 Hs00908762_g1
PPP2R3B 7-8 1302 61 Hs00203045_m1
PPP2R5C 12-13 1338 65 Hs00604899 g1
SCAMP4 5-6 502 91 Hs00365263_m1
SORBS2 10-11 1598 87 Hs01125197 m1l
TBC1D3 11-12 938 83 Hs04191701_gH
TERT 3-4 1826 57 Hs00972650_m1
WFS1 2-3 404 81 Hs00903605 _m1
ZNF286 6-6 # 3621 142 Hs00612325_s1
Human PPI1 (Cyclophilin A) 435 98 4333763F

* Only amplicon spans exons, probe does not span exons; # Both primers and probe map within a single exon.
Primer telomere length measurement (73) Primer sequence \
telg 5°- | ACACTAAGGTTTGGGTTTGGGTTTGGGTTTGGGTTAGTGT -3
telc 5°- | TGTTAGGTATCCCTATCCCTATCCCTATCCCTATCCCTAACA | -3
albu 5°- | cggcggegggcggegegggctgggcggAAATGCTGCACAGAATCCTTG | -3?
albd 5°- | geeeggeccgeegegeecgtcccgccgGAAAAGCATGGTCGCCTGTT -3
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