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Proteomic analyses reveal distinct chromatin-associated and
soluble transcription factor complexes
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Transcription factors(TFs)32 2| 5 Hc
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However, while the DNA-binding and the
transcriptional activities of TFs on chromatin
have been extensively studied, our knowledge
of protein—protein interactions (PPls) that may
occur off the chromatin, which are important for
the regulations and functions of these TFs, is
very limited.
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Knowing what proteins TFs interact with
and, especially, where they interact will
greatly improve our understanding of how
the activities of these TFs are controlled.

$FrEEL %



Wk h LdEA

* hypothesis :

TFs are engaged in different
PPls on and off chromatin,
which are likely important for
their regulations and diverse
functions.
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FOX family TFs play important roles in regulating
the expression of genes involved in a sundry of
cellular processes, especially during development
and tumorigenesis .

tandem affinity purification (TAP) and mass spect-
rometry (MS) analysis.

revealed that they indeed form distinct complexes
on and off chromatin.
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* performed TAP/MS analyses for 19 non-FOX
TFs

* from five structural TF superfamilies.

* exclude the potential bias caused by the
structural preference of their DNA-binding
activities.

* Hypothesis is validated.
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A Disease correlation of 19 TFs and 4 well-studied FOX family members, based on their GO annotations. Each colour indicates one disease. The size of each coloured pie
indicates the relative ratio of -log (P-value) of GO annotations in the corres ponding disease.
B Pathway comelation and structural superclasses of TFs Each coloured area indicates one superfamily.
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e 56 TFs, including 37 FOX family members and 19 non-FOX TFs
* TAP/MS

* We picked 12—-24 single clones for each bait

* examined them by Western blotting and immunostaining

e chose the ones with the correct subcellular localizations and
the lowest expression for affinity purifications.

* We compared the immunostaining results of our stable cell
lines with those available in the literature.

* All of the tagged proteins were localized as previously
reported.
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 We also compared the expression levels of 12
tagged proteins with endogenous proteins in
our stable cell lines by Western blotting. Most
of the tagged proteins were expressed similar

to or slightly higher than that of endogenous
proteins.
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NFxB1 RBPJ

FOXD3 FOXK1 FOXM1 FOXO03 .
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. Comparative analysis of prey specificities of TFs over different fractions, The y-axis shows TF-binding specificities of preys: positive, specifically associate with
transcription factors group; negative, no binding preference. The x-axis depicts fraction specificities of preys: positive and negative numbers indicate preference for
their enrichment in chromatin and soluble fractions, respectively. The size of a coloured bubble indicates the log (overall abundance) of individual preys. The selected
preys were categorized into four groups based on their positions highlighted with different colours: red, specific co-regulators of TFs that may be involved in
transcriptional regulation; purple, regulators with no fractional preference; blue, transcription-unrelated functions or negative regulators of TFs; green, potential
regulators with less specificity; plus a group of abundant proteins with no binding preference, which were shown at the bottom of the map (grey).
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Data filtration and generation of HCIPs

D Knowledge database overlap of HCIPs

All 8%
SS>0.80 Prey(uj)>0

C
Data reproducibility
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- 8+ Peptide 80%
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The HCIP overlap ratio rises with the peptide numbers. Th
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Table 2. Summary of reciprocal purifications results.

In bait In prey In bait In prey
Bait Prey fraction fraction Bait Prey fraction fraction
Al L3MBTL2 Chr 5ol REF| 3MBTL2 Chr 5ol
hAx E2FE Chr Chr REF| KDh1 Chr Chr
Al FOXK2 Chr Chr REF| FEXO42 ChrfSol ChrfSol
NFATCL JUM Chr Chr CREEL ATF1 ChrfSol Chrfsal
NFATC1 HOXD13 Chr Chr CREE1 HiGAL Chr M
NFATC1 CREE1 Chr Chr CREE1 IMF131 Chr M
MFATC1 ATF3 Chr Chr CREEL MF X Chr Chr
NFATC1 ATF1 Chr Chr CREE1 MFATCZ Chr Chr

Reciprocal purifications of 16 interactions identified from MAX, NFATCL, REP| and CREEL purifications were performed with the same TAP/MS protocol.
Chromatin and soluble fractions were separated and whether the corresponding baits appeared in the reciprocal purification was indicated by fraction name
or “N"
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HCIPs with highest spectra counts were listed. The length of each box with the protein name on it indicates the protein size. Black fonts indicate new interactions
identified by our purifications. Orange fonts indicate interactions defined by our purifications and the literature.

$FrEEL %



WA M x2dA

Chromatin Soluble 680 Transciption 240

188 Enzyme 138

B
HCIP overlaps Chromatin Soluble
18 Kinase 29
10 Peptidase 18

17 Nuclear receptor 4 é

10 Translation 7 \
3 Phosphatase 4 TN

2 Transmembrane 5

Chromatin Soluble
i Ubiquitin E3- 1423 Total 733
Chromatin
| Remodeling
Ubiquitin E3- |
Degradation -
Proteasome - %ﬁﬁé’ﬁi B@ﬁ)ﬁﬁﬁﬂiﬁ—% inJ ﬁg*ﬁ 9'5 E(J

=

Deubiquitinase -
25 20 15 10 5 0 5 10 15 20
HCIP Counts




B AM T d A

Transcription
Independent
Functions

Chromatin
Transcription
DNA Replication

CDORn'f;eroxM1 f
£ -
WIC T RNA Splicing

. t
Complex sasse®

Complex

Mitotic gene expression
Mitotic functions

|

Cell cycle progression

Fl—FE R R T A REARRNA RS A RKNEBERERE 5@ HFHIT AR T

frEEL %



WA M x2dA

A JUN-CREB-ATF network
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we built a JUN/CREB/ATF network
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B Pulldown: S-beads
Chromatin Soluble

Anti-avc (vFaTC) (] (S

5% Input
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MYC-NFATC1 + + + + F+ + + o+ +

SFB-JUN

SFB-CREB1 + +

SFB-ATF1 + +

SFB-ATF2 + +

SFB-ETS1 + +

Western analysis confirmed that NFATC1 binds to JUN,
CREB1 and ATF1/2 predominantly in the chromatin
fraction
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In this study, we revealed chromatin-associated and
soluble complexomes for each of the 56 TFs, which
validated our hypothesis that TFs form unique protein
complexes on and off chromatin. These results and
other information presented in this study offer new
insights into the regulation of TFs and their diverse in
vivo functions.
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