








cycle, fatty acid biosynthetic process, and cytoskeleton
organization genes were upregulated specifically at the
7-d-old stage (Fig. 3E), suggesting the importance of the
meiotic cell cycle in the BR-regulated tissues. Response
to chitin, cellular response to hypoxia, and response to
wounding genes were downregulated by BR specifically
at the 7-d-old stage (Fig. 3F). Among the genes upregu-
lated only in the 24-d-old seedlings, carpel formation,
DNA damage checkpoint, and procambium histogene-
sis genes were significantly enriched (Fig. 3G). Guard
cell differentiation, lipid transport, and shoot system
development genes were downregulated only at the
24-d-old stage (Fig. 3H). GO enrichments showed it is
quite different between specific upregulated or down-
regulated genes in 7-d-old and 24-d-old seedlings. Our
transcriptome results demonstrate that BR-responsive
programs in seedlings at different stages have many ac-
tive processes specifically.

Con� rmation of the RNA-seq Results

To validate our RNA-seq data, eight genes were ran-
domly selected for reverse transcription quantitative PCR

(RT-qPCR) analysis: BR6OX2, BEH2, IBH1, KIDAR1,
AT3G07010, BEE1, BZR1, and BES1. From the RT-qPCR
results, BL treatment significantly reduced the gene
expression of BR6OX2, BEH2, and IBH1 both in 7- and
24-d-old cpd seedlings (Fig. 4, A and B). KIDAR1,
BEE1, AT3G07010, BZR1, and BES1 gene expression
were higher after BL treatment in cpd seedlings and
plants (Fig. 4, A and B). And in BL-treated bri1-701 brl1
brl3 seedlings, the expression of these genes did not
change significantly (Fig. 4, A and B). The RT-qPCR re-
sults were consistent with those of the RNA-seq. These
results indicate that our RNA-seq data are reliable. We
also detected the expression of KIDAR1 by fusing its pu-
tative promoter region to aGUSgene. In the T1 transgenic
plants harboring this fusion, GUS staining signals were
detected in rosette leaves, and the GUS signal could be
significantly enhanced by BL treatment (Fig. 4C).

Transcription Factors That Respond to BR in
Arabidopsis Seedlings

We found that the BR-responsive genes identified in
this study have little overlap with the 1,609 BES1 and

Figure 3. Specific DEGs in BR-treated cpd and bri1-701 brl1 brl3. A and B, Comparison of genes upregulated (A) or down-
regulated (B) in 7-d-old seedlings (S1), 24-d-old seedlings (S2) of cpd, and previously identified BR-responsive genes (known). C to
H, Top 15 (or 14 for F) significantly enriched GO terms in the category of biological process for genes upregulated (C) or
downregulated (D) by BR in both 7-d-old and 24-d-old seedlings. Specifically upregulated (E) or specifically downregulated (F) by
BR in 7-d-old seedlings. Genes specifically upregulated (G) or specifically downregulated (H) by BR in 24-d-old seedlings. For
each barplot, the x axis represents the number of BR-regulated genes annotated to each respective GO term, with color shading
showing the statistical significance (negative log10-transformed P values) of the enrichment of the respective GO term obtained
by performing Fisher’s exact test. DR, Defense response; DSR, double-strand break.
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3,410 BZR1 targets (Supplemental Fig. S1, A and B;
Supplemental Table S6), indicating that other tran-
scription factors also participate in BR-regulating gene
expression. Through further investigation of our RNA-
seq data, we identified 110 transcription factors among
the BR-responsive genes, including transcription fac-
tors belonging to the ethylene response factor (ERF;
n 5 34), basic helix-loop-helix (bHLH; n 5 14), HDZIP
(n 5 9), MYB (n 5 26), C2H2 (n 5 14), GRF (n 5 4),
GATA (n5 4), ZFHD (n5 3), and BES1 (n5 2) families.
Among them, 28 ERF genes were downregulated at
both the 7- and the 24-d-old stages and six ERFs
and two BES1 homolog genes were upregulated at the
24-d-old stage. Fourteen bHLH genes and three ZFHD
genes were specifically upregulated at the 7-d-old
stage. Twenty-six MYB genes and 14 C2H2 genes
were specifically downregulated at the 7-d-old stage.
Nine HDZIP genes were specifically downregulated

at the 24-d-old stage. Four GRF genes and four GATA
genes were specifically upregulated at the 24-d-old
stage (Table 1; Supplemental Table S7). We also identify
several known BR-related transcription factors that are
upregulated by BR, but only at defined developmental
stages. BR Enhanced Expression1 (BEE1), BEE2, and BEE3,
which encode putative bHLHproteins (Friedrichsen et al.,
2002), were specifically upregulated in the 7-d-old stage.
Another bHLH transcription factor,AT1G26945 (KIDAR1/
PRE6), was also specifically upregulated in the 7-d-old
stage. We also found that AIF1 was upregulated specifi-
cally at the 24-d-old stage and is involved in BR-regulated
cell elongation and growth. These results suggest that
different tissues recruit different transcriptional factors to
respond to and transmit the BR signal at a different stage.
Furthermore, transcription factor genes were more likely
downregulated by BR treatment than upregulated, and
they were more likely to be downregulated in 7- than

Figure 4. Validation of the RNA-seq
results. A, RT-qPCR analysis of BR6OX2,
BEH2, IBH1, KIDAR1, AT3G07010,
BEE1, BZR1, and BES1 in the 7-d-old
cpd and bri1-701 brl1 brl3 seedlings
treated with or without 1 mM BL for
2 h. B, RT-qPCR analysis of BR6OX2,
BEH2, IBH1, KIDAR1, AT3G07010,
BEE1, BZR1, and BES1 in the 24-d-old
cpd and bri1-701 brl1 brl3 seedlings
treated with or without 1 mM BL for
2 h. For each sample, the RT-qPCR assays
were repeated three times, and the error
bars denote6 SD. C, Effects of BR on the
expression of pKIDAR1::GUS transgene
plants. The top row shows the GUS
staining of wild-type (WT) and 10
pKIDAR1::GUS T1 plants. The bottom
row shows the 1-mM BL treatment in-
creased theGUS signal of pKIDAR1::GUS
transgene plants.
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24-d-old seedlings. Therefore, futureworkmust now aim
to understand the functions of these transcription factors
that have been newly implicated in BR signaling.

abi4 Is Hypersensitive to BR and Insensitive to BRZ

Different ERFs respond to BR specifically at different
stage suggested an important role of them and prompted
us to investigate the role of ERFs in BR response. For this,
we ordered all the mutants of BR-responsive ERFs and
found the abi4-102 (cs3837) mutant has a longer petiole
than wild type (which is one of the typical phenotypes of
plants overproducing BRs; Fig. 5A). Next, we performed
BR response assays using the BR biosynthesis inhibitor
brassinazole (BRZ). We found that abi4-102 is relatively
insensitive to BRZ, both in the dark and light (Fig. 5, B to
D). ABI4-overexpressing plants (ABI4-cFLAG) showed a
dwarf phenotype andwere hypersensitive to BRZ both in
the dark and light (Fig. 5, E to H). In a root elongation
assay, abi4-102 is more sensitive to BL than wild type,
and ABI4-cFLAG is almost as sensitive to BL as wild type
(Fig. 5I). To test whether the phenotype of abi4-102 was
correlatedwith the strength of BR signaling,wemeasured
the expression levels of the BR-related marker genes,
including the BR-suppressed genes CPD,DWF4, and a
BR-induced gene Saur_AC1 by RT-qPCR. Compared
to the wild type, in abi4-102, the expression of CPD
and DWF4 were decreased a bit, while the expression
of Saur_AC1wasmuch higher, and inABI4-cFLAG, the
expression of CPD andDWF4, Saur-AC1 are recovered
(Fig. 5J), indicating that the BR signaling outputs
were increased in abi4-102. These results indicate that
in abi4-102, the BR signal is amplified, suggesting that
BR regulates gene expression through the ABI4 tran-
scription factor.

ABI4 Inhibits BR-Regulated Plant Growth by Binding and
Inhibiting the Expression of BAK1

To test whether ABI4 represses downstream BR-related
genes and to identify candidate target genes,weperformed
a ChIP-seq assay for ABI4. For the ChIP-seq assay, a FLAG

antibody was used to pull down the putative DNA se-
quences from transgeneABI4-FLAG seedlings.ABI4-FLAG
was enriched in the 2-kb upstream regions of a total of
2343 genes inArabidopsis seedlings (Supplemental Fig. S2;
Supplemental Table S8). From the ChIP-seq analysis, we
found thatABI4 binds TGGGCCmotif (Fig. 6A), andABI4
directly binds BRI1 Associated receptor Kinase1 (BAK1) pro-
moter and the homologs of BAK1, SERK1, and SERK2,
while ABI5 and RD26, known targets of ABI4, were
used as positive controls. The binding peaks and fold
enrichment values for these genes are given in Table 2
and Supplemental Figure S3. We used RT-qPCR to test
whether the binding of ABI4 to BAK1 affects BAK1
transcript levels. In the abi4-102 mutant, BAK1 tran-
script levels were increased relative to wild type
(Fig. 6B). ChIP-qPCR assay showed that ABI4 bound
to the promoter regions of BAK1 (Fig. 6C). Taken to-
gether, our data indicate that BR regulates plant
growth through the ABI4 transcription factor, which
binds to the BAK1 promoter and inhibits BAK1 gene
expression.

DISCUSSION

In this study, we aimed to investigate the tran-
scriptomic response of Arabidopsis to BR and hoped to
identify new genes and proteins involved in BR-mediated
regulation of plant growth. Many microarray and
ChIP-immunoprecipitation (IP) studies by multiple
groups have investigated BR regulation, but RNA-seq
analysis has been relatively underutilized in the search
for BR-responsive genes. Also, to our knowledge, very
few studies searching for BR-responsive genes have
used strong BR-defective mutants, such as cpd and
bri1-701 brl1 brl3, as genetic tools. In this work, instead
of analyzing the long-term BL treatment response, we
focused on identifying genes differentially expressed
soon after treatment and compared lists of BR-regulated
DEGs at two developmental stages (7- and 24-d-old
seedlings). We found that BR positively regulates cell
tip growth, cell proliferation, cell wall polysaccharide
biosynthesis, DNA methylation and auxin responses,
and BR biosynthesis. BR also repressed the ethylene
biosynthesis and signaling pathway, ABA signaling
pathway, jasmonic acid biosynthesis and signaling
pathway, and fungus defense responses. Among the
DEGs responsive to short-term BR treatment, 15,57 of
3,002 are BR-responsive genes found in 7-d-old seed-
lings, and 547 of 1,496 are found in 24-d-old seedlings.
We also found that the transcript levels of an AP2/ERF
transcription-factor-encoding gene, ABI4, were down-
regulated and that ABI4 can bind to the promoter of
BAK1, thereby inhibiting its expression and plant growth.
Taken together, our results contribute to a more com-
prehensive understanding of the BR regulatory network.

From these results, we can see that the number of
DEGs identified for the 24-d-old plants was less than
that for the 7-d-old seedlings, which might be a conse-
quence of the developmental stage of these mutants, in

Table 1. Transcription factors regulated by BR at different stages

Number in parentheses indicates the number of this kind of gene
detected in our RNA-seq result.

Transcription Factor 7-d-old Seedlings 24-d-old Seedlings

ERF (28) Down Down
ERF (6) – Up
bHLH (14) Up –
HDZIP (9) – Down
MYB (26) Down –
C2H2 (14) Down –
GRF (4) – UP
GATA (4) – UP
ZFHD (3) Up –
BES1 (2) Down Down
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which all organs are stuck in the maturation phase
and the change of vegetative stage to reproductive
stage of plants. Differences in gene regulation pat-
terns across reproductive stages have been reported
(Zhang et al., 2017). The 24-d-old cpd is transforming
from the vegetative stage to the reproductive stage,

and regulation of some genes within this context
might have a stronger negative impact on gene ex-
pression, so there are fewer DEGs than at the 7-d-old
stage. In addition, it is possible that many genes re-
lated to plant development have already achieved
maximal expression levels by 24 d, and thus the BL

Figure 5. abi4-102 was hypersensitive to BR and hyposensitive to BRZ. A to D, Phenotype of abi4-102 grown in one-half
strength MS in light (A), grown in one-half strength MS in dark (B), grown in one-half strength MS 1 1 mM BRZ in light (C),
and grown in one-half strength MS1 1 mM BRZ in dark (D). E to H, Phenotype of ABI4-cFLAG grown in one-half strength MS
in light (E), grown in one-half strength MS in dark (F), grown in one-half strength MS 1 1 mM BRZ in light (G), and grown in
one-half strength MS1 1 mM BRZ in dark (H). I, Quantification of root length of Col-0, abi4-102, and ABI4-cFLAG grown in
one-half strength MS containing different concentration of BL. Each data point represents the average of 25 seedlings of
duplicated experiments, and the error bars denote6 SD. J, Gene expression level of CPD, DWF4, and SAUR-AC1 in treated
with or without 1 mM BL of Col-0, abi4-102, and ABI4-cFLAG. For each sample, the RT-qPCR assays were repeated three
times, and the error bars denote 6 SD.

Figure 6. ABI4 binds BAK1 promoter and inhibit transcription. A, Sequence logo for ABI4 binding motif in the promoters of
ABI4-targeting genes. The height of each letter represents the frequency of the base at that position. B, Gene expression level
of BAK1 in abi4-102. For each sample, the RT-qPCR assays were repeated three times, and the error bars denote 6 SD. C,
ChIP-qPCR results indicating that the promoter fragments of BAK1 can be amplified from the immunoprecipitates pulled down by
the anti-FLAG antibody. For each sample, the ChIP-qPCR assays were repeated three times, and the error bars denote 6 SD.
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treatment does not result in any further increase in
expression.

BES1 is the key transcription factor of the BR sig-
naling pathway and has six homologs: BES1, BZR1,
BEH1, BEH2, BEH3, and BEH4. We found that only
BEH1 and BEH2 were downregulated by BR treatment
(Supplemental Table S7). The bes1-D and bzr1-1D mu-
tant plants display different phenotypeswhen grown in
light because of their different biological functions in
plant development (Wang et al., 2002; Yin et al., 2002).
The distinct functions of BES1 and BZR1 indicate the
different functions of these gene families. While BZR1
has dual roles in regulating BR biosynthesis and growth
responses (He et al., 2005), BEH1 to BEH4 might also
function differently. BES1 and BZR1 have been well
studied, but the functions of BEH1 to BEH4 are unclear.
Our results verify the differences between these fami-
lies and help to understand the biological functions of
BEH1 to BEH4. In future work, it would be interesting
to compare the affinities of BEH1, BEH2, BEH3, and
BEH4 for gene promoters.

ERF is one of the largest transcription factor families
in Arabidopsis. The ERF transcription factors have
an AP2/ERF-type DNA-binding domain, and diverse
functions have been described for ERFs at various de-
velopmental stages (Chandler 2018). ERF can be regu-
lated by many hormones such as ethylene, auxin, and
ABA (Fujimoto et al., 2000). The significantly changed
expression of ERF indicated the cross talk between
these hormones. Recently, a stress-inducible AP2/ERF
transcription factor TINY was proved to inhibit BR-
regulated growth and positively regulates drought re-
sponses (Xie et al., 2019), indicating the role of ERF in
the interaction between BR and ABA. Now, we also
found 34 ERFs (including TINY) can be regulated by
BR. Twenty-eight ERFswere downregulated at the 7-d-
old seedling stage and the 24-d-old stage specifically,
and six ERFs were upregulated in 24-d-old seedlings,
indicating important and specific functions for ERF in
BR-regulating plant growth. Here, we found that one of
the AP2/ERF transcription factors, ABI4, also inhibits
BR-regulated growth by inhibiting BAK1 expression.
BAK1 was the coreceptor of the BR-signaling pathway;
the binding and inhibiting of BAK1 by ABI4 might
represent a feedback mechanism for BR signaling. These
results indicate that the BR might recruit different ERFs
to bind and regulate different developmental response
genes at different stages and interacted with different
hormones through different ERFs.

BR and ABA function antagonistically through
multiple signaling components during different de-
velopment processes such as seed germination and
root length. Many papers have been published re-
vealing the interaction and cross talk between BR and
ABA. BR-deficient and perception mutants showed
hypersensitivity to ABA in seed germination (Steber
and McCourt 2001; Zhang et al., 2009). BIN2, a neg-
ative regulator of BR signaling, phosphorylates and
stabilizes ABI5 to regulate ABA response during seed
germination (Hu and Yu, 2014). BIN2 can also phos-
phorylate SnRK2.3, a positive regulator of ABA sig-
naling, on T180 to promote its kinase activity to
promote ABA signaling (Cai et al., 2014). Wang et al.
(2018) found that ABA inhibits BR signaling by ABI1
and ABI2, which dephosphorylate BIN2 to regulate
its activity. Here, we find another transcription factor
of the ABA signaling pathway, ABI4, is also involved
in BR response through binding and inhibiting the
expression of BAK1. ABI4 was an ABA-responsive
gene, the BR responsiveness of ABI4 and the BR-related
phenotypes indicated ABI4 might also participate in the
cross talk between BR and ABA. ABA could probably
regulate BR signaling through ABI4 regulating the gene
expression of BAK1. While few studies have detected the
cross talk betweenBAK1 andother proteins, it should be a
new start of future work.

We also identified that genes involved in DNA
replication initiation, cutin biosynthetic process, and
chloride transmembrane transport were significantly
upregulated, whereas genes involved in response to
wounding, response to chitin, response to jasmonic
acid, defense response to insect, response to karrikin,
and ethylene-activated signaling were significantly
downregulated. BR regulates cell elongation and cell
division synergistically with another plant hormone.
Here, we report that in BR-treated cpd seedlings, there
are significant changes in the expression of 35 genes
involved in DNA replication, 60 wounding response
genes, 48 chitin response genes, and 49 jasmonic acid
response genes. Although we do not know how BR
regulates DNA replication and response to wounding,
chitin, jasmonic acid, and karrikin, we believe the data
presented here will contribute to future work aiming
to describe the mechanisms underlying these regula-
tory pathways.

Thus, we identified many specific genes’ response to
BR at different stages and integrated the BR transcrip-
tional network. From the RNA-seq data, we identified

Table 2. Direct binding peaks of ABI4

Chr, Chromosome.

Gene Peak Localization Fold Change P Value

BAK1 Chr4: 16090492–16091002 2.47047 2.17E206
SERK1 Chr1: 27017836–27018111 2.08315 3.29E205
SERK2 Chr1: 12458754–12459029 1.99309 0.00039852
ABI5 Chr2: 15207369–15207633 2.74754 4.57E208
RD26 Chr4: 13707566–13707853 2.73776 7.32E-208
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that 110 transcriptional factors specifically respond
to BR at different stages, and moreover, we identified
that ABI4 participates in the BR response and showed
a BR-hypersensitive and BRZ-insensitive phenotype.
ChIP-seq assay showed that ABI4 directly binds BAK1
promoter and inhibits its expression. Our work has
emphasized the importance of investigating the func-
tional roles of BR-responsive genes and the feasibility
of RNA-seq to identify genes and proteins involved in
BR-mediated regulation of plant growth.

MATERIALS AND METHODS

Plant Materials and Growth Conditions

Arabidopsis (Arabidopsis thaliana) plants cpd (salk_023532) and bri1-701 brl1
brl3, abi4-102 (cs3738) were used in this study. Seeds were grown on one-half
strength MS medium (pH 5.8) with 0.8% (w/v) agar and 1% (w/v) Suc for
14 d at 22°C. The plants were grown at 22°C under a 16 h light/8 h dark
photoperiod.

BRZ and BL Treatment

For the BRZ (CaymanChemical) andBL (WakoChemicals) treatment assays,
the plants were treated with either 1 mM BL or mock control for 2 h. Wild-type
seeds were grown on one-half strengthMSmediumwith 1 mM BRZ, 1 mM BL for
7 d in light and 5 d in dark, followed by observation of the seedlings.

RNA Extraction and RNA-seq

Total RNAwas extracted from 7- and 24-d-old seedlings using the QIAGEN
RNAprep plant kit. Oligo (dT) magnetic beads were used to enrich the mRNA.
mRNA was fragmented using a fragment buffer treatment. The first-strand
complementary DNA (cDNA) was synthesized by random hexamer primers
using the mRNA fragments the template. Buffer, deoxy-ribonucleoside tri-
phosphate, RNase H, and DNA polymerase I were used to synthesize the
second strand. The double-strand cDNAs, purified with QiaQuick PCR ex-
traction kit, were used for end repair and base A addition. Finally, sequencing
adaptors were ligated to the fragments. All low-quality reads (FASTq
value, 13) were removed, and 3p and 5p adapter sequences were trimmed
using genome analyzer pipeline (Fasteris). The remaining low-quality
reads with “n” were removed using a Python script. The fragments were
purified by agarose gel electrophoresis and PCR amplified to produce the
sequencing library. All reads were pair-end sequenced with an average
insert size of 160 bp and typical read-length of 90 bp. The RNA-seq was
performed using an Illumina HiSeq 2000 platform.

Differential Expression Analysis

The read countdata for all genes and sampleswere imported to edgeRonce to
perform global normalization, calculation of the common dispersion factor, and
then the estimation of gene-specific dispersion parameters (i.e. tag-wise dis-
persion). Differential gene expression between each pair of BR-treated plants
and controls was evaluated by calling the exact test. Raw P values were ad-
justed to form multiple comparison effects using the q value (false discovery
rate) method. The cutoff for significant differential expression was set as . 1.5
absolute fold change and q , 0.01. We used the software package topology-
based GO scoring (topGO, v2.26.0) of the R package to conduct GO enrichment
analysis, with the gene-to-GO association data obtained from the GO database
(submitted by TAIR at April 1, 2016).

Gene Expression Analysis by RT-qPCR

Total RNAwas extracted from seedlings using the QIAGENRNAprep plant
kit. First-strand cDNA was synthesized using the iScript gDNA clear cDNA
synthesis kit (Bio-Rad). PCR primers were designed using Perlprimer soft.
PCRs were performed with a Bio-Rad CFX96 real-time system. PCR reactions

were performed in a total volume of 20 mL, with 1mL of first-strand cDNAs and
0.4 mL of each primer. The amplification program was as follows: 95°C for
2min, and 39 cycles of 95°C for 15 s, 55°C for the 30 s. TheUBOX genewas used
as a control to normalize the level of total RNA. Primers for real-time PCR are
listed in Supplemental Table S9. The 22DDCT values from three technical repli-
cates from each biological replicate were used for the statistical analysis (Schefe
et al., 2006).

ChIP and ChIP-seq Libraries

For ChIP-seq, 12-d-old seedlings of p35S:ABI4-cFLAG plants were selected
for the ChIP experiment. Anti-FLAG (Abmart) was used to precipitate the
DNA. ChIP assays were performed as described (Hansen et al., 2017), with
minor modifications.

ChIP-Seq Assays and ChIP-qPCR

ChIP sequencing library preparation and data analysis were conducted by
LC-Bio. FastQC (v0.11.5; https://www.softpedia.com/get/Science-CAD/
FastQC.shtml) was used for quality control analysis of the sequencing reads to
generate an next generation sequencing quality control report. Trimmomatic
(v0.36; http://www.mybiosoftware.com/trimmomatic-0-30-flexible-read-
trimming-tool-illumina-ngs-data.html) was used to clean the raw reads and
filter out the adaptor and low-quality reads and alignment of the reads to the
genome. The reference genome for Arabidopsis (TAIR10) was downloaded
from ftp://ftp.arabidopsis.org/home/tair/Sequences/whole_chromosomes/
(reference genome). For each sample, we mapped the clean sequence reads to
the reference genome using the STAR (v2.5.3a) program (https://github.com/
alexdobin/STAR/releases). RSeQC (v2.6; https://www.ibp.ucla.edu/research/
xiao/RASER.html) was used to evaluate mapped reads distribution, coverage
uniformity, and strand specificity. MACS2 (v2.1.1; https://pypi.org/project/
MACS2/) was used to call peaks, giving robust and high-resolution ChIP-seq
peak predictions. Peaks were annotated as related genes using Homer (v4.10;
http://homer.ucsd.edu/homer/). deepTools (v2.4.1) was used to plot gene
coverage of the reads near transcription start site and transcription end site.
ChIPseeker (v1.5.1) was used to depict the reads distribution on chromosomes.
Motif and analyze transcription factors were searched by Homer (v4.10).

Three to five microliter immunoprecipitated products were used for
ChIP-qPCR. Each immunoprecipitation was performed three times indepen-
dently, with the input being used as the control. The primers for ChIP-qPCR are
listed in Supplemental Table S9.

Accession Numbers

Sequence data from this article can be found in the GenBank/EMBL
data libraries under the following accession numbers: BRI1 (AAC49810.1);
CPD (NM120651); DWF4 (AF044216); SAUR-AC1 (S70188.1); and ABI4
(AF040959.1).

Supplemental Data

The following supplemental materials are available.

Supplemental Figure S1. Comparison among BR-regulated genes with
BES1 target genes, and BZR1 target genes.

Supplemental Figure S2. Genome-wide binding profiles from ChIP-seq
analysis.

Supplemental Figure S3. Direct targets of ABI4.

Supplemental Table S1. Genes differentially expressed in cpd versus BL
treated cpd.

Supplemental Table S2. Genes differentially expressed in 7-d-old cpd ver-
sus BL-treated 7-d-old cpd.

Supplemental Table S3. Genes differentially expressed in 24-d-old cpd
versus BL-treated 24-d-old cpd.

Supplemental Table S4. Genes specifically up-regulated by BR at
different stage.

Supplemental Table S5. Genes specifically down-regulated by BR at
different stage.
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