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Supplementary Materials and Methods 

 

Plasmid construction 

 Epitope tagged versions of PKL were both generated from a PKL expression construct in 

which PKL cDNA is flanked by the genomic sequences that flank PKL and which has previously 

been shown to rescue pkl-associated phenotypes (Li et al., 2005).  In pJO981 (Li et al., 2005), the 

termination codon of the PKL cDNA is flanked by ClaI and SphI sites.  A vector containing 6 

copies of c-Myc (6xc-Myc) from ABRC (stock number CD3-128) was modified with linkers such 

that the 6xc-Myc fragment was flanked by ClaI and SphI, which was then cloned into pJO981 to 

generate the PKL-c-Myc construct pJO984.  Similarly, an adaptor cassette was designed 

containing 3 copies of FLAG flanked by ClaI and SphI and was then cloned into pJO981 to 

generate the PKL-FLAG construct pJO1048. 

 

ChIP protocol 

Tissue was immersed in 0.1% Triton X-100 with 1% formaldehyde under house vacuum. 

After 10 min 1/15 volume of 2 M glycine was added and the tissue kept under vacuum for 

another 5 min. The tissue was washed and either flash-frozen in liquid nitrogen or ground fresh. If 

the tissue was flashed frozen, it was then ground into fine powder and resuspended in 20 ml of 

cold Extraction Buffer 1 (0.4 M sucrose, 10 mM Tris•Cl pH 8.0, 10 mM MgCl2) with protease 

inhibitors (1x protease inhibitor cocktail (Sigma P9599)). The following steps were performed at 

4ºC or on ice unless otherwise indicated. The lysate was filtered through one layer of miracloth 

(Calbiochem 475855) and centrifuged at 3,000x g for 20 min. The pellet was resuspended in 1.5 

ml of Extraction Buffer 2 (0.25 M sucrose, 10 mM Tris•Cl pH8.0, 10 mM MgCl2, 1% Triton X-

100) with protease inhibitors and centrifuged at 12,000x g for 10 min. Each pellet was 

resuspended in another 1 mL of extraction buffer 2 with protease inhibitors and centrifuged at 

12,000x g.  Each pellet was then resuspended in 600 µl of Extraction Buffer 3 (1.7 M sucrose, 10 

mM Tris•Cl pH8.0, 2 mM MgCl2, 0.15% Triton X-100) with protease inhibitors, layered on top 

of 600 µl of EB3 and centrifuged (16,000x g, 1 hour). Pellet from each tube was resuspended in 

750 µl of HEPES buffer (50 mM Hepes•KOH pH7.5, 140 mM NaCl, 1% Triton X-100, 0.1% 

sodium deoxycholate, 1mM EDTA) with protease inhibitors and the chromatin was sheared into 

~250-750 bp fragments by sonication. The tubes were then centrifuged (16,000x g, 10 min) and 

the supernatant was transferred to a new tube.  ~200 µl of the supernatant was used for each 

immunoprecipitation reaction.  Before adding the antibody, the reaction was precleared by adding 

20 µl of Dynabeads Protein G (Invitrogen, 100.04D; equilibrated with HEPES buffer, 50% 
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slurry) and rocked at 40C for 1 hour.  Appropriate antibodies (anti-H3, Abcam ab1791; anti-

H3K27me3, Millipore 07-449; anti-Flag M2, Sigma F1804, anti-Myc, Millipore 05-724) were 

added at 1:100 dilution and the tubes were rotated at 4ºC for ~15 hours. Then 20 µl of Dynabeads 

Protein G (Invitrogen, 100.04D; equilibrated with HEPES buffer, 50% slurry) was added to each 

tube and the incubation continued for another 1 hour. The beads were washed sequentially with 1 

ml of each of the following: HEPES buffer (50 mM Hepes•KOH pH7.5, 140 mM NaCl, 1% 

Triton X-100, 0.1% sodium deoxycholate, 1mM EDTA), HEPES HS (as HEPES buffer, but with 

500 mM NaCl), LNDET (0.25 M LiCl, 0.5% NP40, 0.5% sodium deoxycholate, 1 mM EDTA, 10 

mM Tris•Cl pH8.0), and TE (10 mM Tris•Cl pH8.0, 1 mM EDTA). The immunocomplexes were 

eluted using 300ul of 10% (w/v) Chelex 100 (Biorad, 142-1253).  After addition of Chelex 100, 

the tubes were incubated at 100oC for 15 minutes.  The samples were cooled at room temperature 

then treated with proteinase K for 1 hour at 42oC.  Incubating the tubes at 75oC for 10 minutes 

inactivated the Proteinase K.  The tubes were then spun at 12,000x g for 1 minute and the 

supernatant removed to a new tube.  4 µl of each sample was used in each qPCR reaction. 
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Figure S1 

 
 

Figure S1. Analysis of the intersection of PKL-dependent genes in 14-day-old plants with other 

epigenomic data sets is consistent with the hypothesis that PKL does not function in the plant 

equivalent of a Mi-2/NuRD complex. A, Fisher’s exact test (see “Materials and Methods”) was 

used to examine the intersection of genes linked to an epigenetic pathway (x-axis) and genes that 

exhibit altered expression in response to pkl according to various selection criteria (y-axis). The 

percent of genes that exhibit altered expression in pkl plants that fall within each intersection is 

represented on the z-axis. The expect category on the y-axis indicates the percentage of PKL-

dependent genes expected to found in the intersection of the compared sets of genes. A white bar 

denotes more genes observed in common between the two sets than expected (at p < 1 x 10-3), 

whereas a dark bar denotes fewer genes observed than expected (at p < 1 x 10-3). In x-axis 

categories, C denotes ChIP-chip data, and M denotes microarray-derived expression data.  

Microarray analyses in ada2 gcn5 plants (Vlachonasios et al., 2003) and athd1 plants (Tian et al., 

2005) examine the effect of impaired histone deacetylases on the transcriptome. Microarray 

analyses in drm1 drm2 cmt3 plants and met1 plants examine the effect of impaired cytosine 

methyltransferases on the transcriptome (Zhang et al., 2006).  DNAme refers to genes identified 
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as enriched for DNA methylation by ChIP-chip analysis (Zilberman et al., 2007).  H3K9me3 

refers to genes identified as enriched for H3K9me3 by ChIP-chip analysis (Turck et al., 2007).  
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Figure S2 

 

 
 

Figure S2.  ChIP using PKL-FLAG plants reproduce data obtained from PKL-c-Myc plants. ChIP 

was used to examine recruitment of PKL in 5-day-old plants.  ChIP was carried out using no 

antibody (No Ab), anti-FLAG (Anti Flag), or anti-c-MYC (Anti Myc) using cross-linked DNA 

from wild-type (WT), PKL-FLAG (PKL-FLAG), and PKL-c-Myc (PKL-MYC) plants and the 

indicated loci were examined.  The y-axis denotes percent of input DNA brought down for a 

given immunoprecipitation.  All data are the average of four biological replicates. Error bars 

denote standard deviation. 

 

 

 


