
Supplementary information, Data S1 

Materials and Methods  

Mutant screen and map-based cloning 

The hdp1-1, hdp1-2 and hdp2-1 mutants were obtained by EMS screen as 

described in our previous report [1, 2]. To clone the HDP1 and HDP2 genes, mutants 

were crossed with Landsberg erecta and hybrid F1 plants were self-pollinated to 

obtain the F2 population. Seedlings with long-root phenotype on 1% 

sucrose-containing MS media were selected from F2 plants for calculation of mutant 

linkage. Genomic DNA from mutants was re-sequenced to determine the location of 

the mutation in the mapping region. 

 

RNA-seq analysis 

For RNA-seq analysis, total RNAs were extracted from 2-week-old seedlings and 

submitted to RNA sequencing. Clean reads were mapped to Arabidopsis reference 

genome using TopHat. FPKM were calculated using cufflinks [3]. Pearson’s coefficient 

plot was generated using chart. Correlation() function from the PerformanceAnalytics 

package. For the plot, we require: 1) lengths of genes should be longer than 500 bp; 2) 

FPKM of at least one sample should be higher than [3]. 

 

BiFC and subcellular localization analysis 

For the BiFC assay, full-length HDP1 and HDP2 sequences were cloned into 

pSITE-nEYFP-C1 and pSITE-cEYFP-C1 vectors [4] to generate HDP1 and HDP2 



fused split YFP constructs. Agrobacteria bearing split YFP constructs were infiltrated 

into N. benthamiana leaves. YFP fluorescence was examined at 2 day-post-infiltration. 

For subcellular localization of HDP1 and HDP2 proteins, full-length coding 

sequences were cloned into pEarleyGate vectors to generate HDP1-YFP, HDP1-CFP 

and HDP2-YFP constructs. NbFIB2-RFP was published by Duan et al. [5]. 

Agrobacteria bearing these constructs were infiltrated into N. benthamiana leaves or 

transfected into Arabidopsis protoplasts. Fluorescence was examined at 2 

day-post-infiltration in tobacco leaves or after 24 h incubation in protoplasts. For 

HDP1 and HDP2 subnuclear co-localization assay, nuclei were extracted from 

seedlings of 3FH-HDP2/HDP1-4myc hybrid plants and immunostaining was 

performed as reported previously [6] using anti-Flag (Sigma-Aldrich, F1804) and 

anti-myc (Sigma-Aldrich, C3956) antibodies. 

 

EMSA assay 

EMSA reaction was performed as described previously [7]. Full-length wild-type 

and mutated HDP2 coding sequences were cloned into pMAL C2X for expression of 

MBP fusion proteins in BL21 E. coli and purification as described previously [2]. 

DNA oligonucleotides were annealed first to generate double-stranded DNA. Then 

double-stranded DNA was labeled by [ᵞ-32]P-ATP using T4 polynucleotide kinase 

(NEB) to generate probes for EMSA reaction. 

 

ChIP assay and ChIP-seq analysis 



ChIP assay was performed as described [8] using 2-week-old seedlings. 

Dynabeads (Invitrogen, 10004D) were used for antibody binding. The antibodies used 

include, anti-pol II (Abcam, ab817), anti-H3K9me2 (Abcam, ab1220), anti-H3K4me3 

(Abcam, ab8580), anti-FLAG (Sigma-Aldrich, F1804) and anti-H3K18AC (Abcam, 

ab1191). 

For ChIP-seq analysis, Arabidopsis genome was divided into 2 kb bins. ChIP 

signal were calculated as follows [9, 10]:  

Enrichment = log2( 8 + n1 ) – log2( 8 + n2 * N1/N2 )  

We used N1 and N2 to represent the number of aligned ChIP and input reads in 

each windows. N1 and N2 were the total reads in ChIP and input data, respectively. 

To overcome sampling noise, eight pseudo counts were added. The DMCs were 

defined as cytosines whose methylation level in mutant is 10% higher than that in WT 

plants.  

 

Real-time qRT-PCR 

For real-time qRT-PCR, total RNAs were extracted from 2-week-old seedlings 

using the RNeasy Plant Minikit (QIAGEN). After TURBO DNase I treatment 

(Ambion), 2 μg of RNA was subjected to reverse transcription reaction using the 

SuperScript III First-Strand Kit according to the manufacturer’s instructions 

(Invitrogen). The 1st-strand cDNAs were then amplified using IQ SYBR green 

supermix (BIO-RAD) with the CFX96 real-time PCR detection system (BIO-RAD). 
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