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Table 1 Classification of seven selected TFs detecting the binding specificity

AP1 NF1 NF«B STATI1 HNF1 HNF4 PPARYy
Subfamily JUN/FOS — — — HNF1 HNF4 PPAR
Family API-like NF1 Rel STAT Homeo domain only Thyroid hormone receptor-like
Class bZIP SMAD/NF1 RHR STAT Homeo domain Cys4
Superclass  Basic domains Beta-scaffold Helix-turn-helix Zinc-finger
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NF«B PPAR~y STAT1 Control

Fig. 2 Antibody-based individual TF assay in nuclear extracts
To test the binding specificity of physiological TFs in cellular nuclear extracts, we constructed the antibody-based individual assay. Seven transcription
factors including AP1, HNF1, HNF4, NF1, NFkB, PPARy and STATI covering all the four superclasses were chosen. The probes with white letters
were all specially designed for the corresponding TFs. For AP1, the probes with red letters were for some other bZIP TFs whose binding sequences also
included the whole or half AP1-site.
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Fig. 3 Detection of sensitivity and quantitative ability by purified NFxB (p50)

(a) Hybridization picture. The probes enriched by purified NFkB were labeled as Cy3 (green fluorescence) and TF-capture probe library was directly

labeled as Cy5 (red fluorescence). The probes within the white frame were designed for NFkB. (b) Binding matrix of NFkB based on the experimental
data with the aid of MDscan (http://mdscan.stanford.edu) and WebLogo (http://weblogo.berkeley.edu). (¢) Quantitative curve of purified NFkB in which

y axis was the enriched ratio. (d) Sensitivity of microarray using purified NFkB. Brown column stood for the concentration whose enriched ratio was

significantly (*) higher than the before.
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Fig. 4 Reproducibility of microarray using nuclear
extracts of RAW264.7

(a) Clustering analysis of ratio from 3 independent replicates. (b)

Correlative analysis of ratio from 2 independent replicates.
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Fig. 5 Detection of changed TFs in LPS-stimulated RAW264.7 cells
After 2 h of stimulation by LPS (500 wg/L), nuclear proteins were extracted from treated and untreated cells and used to perform OATFA analysis. (a)

Hybridization picture in which the DNA enriched from treated cells was labeled with Cy5. The probes oriented by arrows were the changed ones. (b)

Volcano plots depicting fold change (log, ratio, x-axis) and statistical significance (—log, P, y-axis). The red spots on the top right region stood for the
up-regulated TFs (ratio > 1.5, P < 0.05, n=3). (¢) List of changed probes. [@: LPS(-); Hl: LPS(+). (d) Result from antibody-based TF-ELISA validation
assay. (e) Hybridization picture of self-self experiment in which the identical DNA was labeled and hybridized together. (f) Volcano plots from self-self

experiment.
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Fig. 6 Detection of changed TFs in IFN+y-stimulated 3T3-L1 cells
After 15min of stimulation by IFNvy (50 U/mL), nuclear proteins were extracted from treated and untreated cells and used to perform OATFA
analysis. (a) Hybridization picture in which the DNA enriched from treated cells was labeled with Cy5. The probes oriented by arrows were the
changed ones. (b) Volcano plots depicting fold change (log, ratio, x-axis) and statistical significance (-log,, P-value, y-axis). The red spots on the top
right region stood for the up-regulated TFs (ratio > 1.5, P< 0.05, n=3). (c) List of changed probes. (d) Result from antibody-based TF-ELISA validation

assay.
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Fig. 7 Application of MOUSE OATFA in preadipocyte 3T3-L1 differentiation

After 2 days of postconfluence in DMEM with 10% bovine serum, 3T3-L1 cells were induced to differentiate by changing the medium to DMEM
containing 10% fetal bovine serum, 0.5 mmol/L 3-isobutyl-1-methylxanthine, 1 wmol/L dexamethasone, and 1.7 wmol/L insulin. After 48 h this
medium was replaced with DMEM supplemented with 10% fetal bovine serum, and cells were maintained in this medium for another 24 h before
experimentation. (a) Hybridization pictures in which the DNA enriched from differentiated cells was labeled with Cy5. The spots presenting green and
red were the changed ones. (b) Volcano plots depicting fold change (log, ratio, x-axis) and statistical significance (-log,,P-value, y-axis). The red spots
on the top right region stood for the up-regulated TFs (ratio > 1.5, P < 0.05, n=3) and green ones on the top left region stood for the down-regulated TFs
( ratio < 0.66, P < 0.05, n=3) after differentiation. (c) Part of changed probes. (d) Result from antibody-based TF-ELISA validation assay. I: PPARvy;
2: C/EBPq; 3: AP1; 4: SRF; 5: NFkB. @: 0d; M : 3d.
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Construction and Application of a Microarray for Profiling
Mouse Transcription Factor Activities
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Abstract Differential gene expression under particular conditions is tightly controlled at the transcriptional and
post-transcriptional level. Transcription factors (TFs), key regulators at the transcriptional level, constitute a large
and diverse group of double-strand DNA binding proteins which bind close to a target gene to activate or repress its
transcription. Large-scale profiling of active transcription factors is essential to assist investigation into complicated
gene regulatory networks as well as to help global pathway mapping. Here, a reproducible and reliable
high-throughput mouse oligonucleotide array-based platform which can simultaneously explore the activities of
nearly 200 different transcription factors is presented. The array comprises 240 synthetic probes which contain TF
binding sequences based on 226 PSSMs provided by the TRANSFAC® database. The binding specificity between
TF and its binding sequence was validated using antibody-based individual TF assay for AP1, HNF1, HNF4, NF1,
NFkB, PPARy and STATI1. Then purified NFkB was used to test the sensitivity and quantitative ability of the
microarray. It could detect as little as 0.5 nmol/L of NFkB protein and maintain linear increase from 0.5 nmol/L to
20 nmol/L. Reproducibility was also explored using nuclear extracts from mouse macrophage RAW264.7 cells.
The correlative coefficient between two independent experiments was 0.99 when using the identical nuclear
protein. The reliability of the platform was then validated using two well studied cell models including
LPS-stimulated MAPK pathway and IFNvy-stimulated JAK/STAT pathway. And finally, the TF profiling
microarray was applied into the study of mouse preadipocyte 3T3-L1 differentiation. In addition to the well studied
C/EBP family and PPAR family, two unknown transcription factors, SRF and NFAT, were also found changed in
the process of adipocyte differentiation. Totally, a reliable microarray platform to profile the mouse transcription

factor activities was successfully constructed.
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