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Supplementary Figure 1. Arabidopsis H2A.Z coding genes. (a) Expression levels of HTA8, HTA9 

and HTA11 measured in FPKM in WT seedlings at 7 DAG. Error bars indicate standard deviation of 

n=2 biological replicates. (b) Percentage of total HTA9 representing modified HTA9. Error bars 

indicate standard deviation of n=4 independent WB experiments. Data points were indicated in the bar 
chart. (c) Protein sequence comparison of Arabidopsis HTA9 and human H2A.Z. In red are indicated 

the possible target lysine/s for monoubiquitination. Source data of Supplementary Figure 1b are 

provided as a Source Data file. 
 

 

 

 

 

 

 

 



 

Supplementary Figure 2. Detection of HTA9 and FLAG-HTA9 forms in hta9hta11/FLAG-
HTA9_N, hta9hta11/FLAG-HTA9_RK and hta9hta11/FLAG-HTA9_RR plants. (a) WB analysis of 

HTA9 and FLAG-HTA9 levels in WT, hta9hta11/FLAG-HTA9_N, hta9hta11/FLAG-HTA9_RK and 

hta9hta11/FLAG-HTA9_RR. The modified FLAG-HTA9 band is only detected in hta9hta11/FLAG-
HTA9_N plants (asterisk). Some levels of HTA9 and modified HTA9 can be observed in mutant 

backgrounds as hta9 is a knockdown allele. (b) Detection of HTA9 and FLAG-HTA9 in WT, 

hta9hta11/FLAG-HTA9_N and hta9hta11/FLAG-HTA9_RR chromatin immunoprecipitated with anti-

H3 antibody. Arrows indicate the bands recognized by the antibody. Source data of Supplementary 

Figures 2a and 2b are provided as a Source Data file. 
 

 

 



 

Supplementary Figure 3. Loss of AtBMI1 function mutants and immunoprecipitation of possible 

HTA9ub. (a) atbmi1a/b/c mutants are stuck in an embryo maturating phase after germination, while 

atbmi1a/b double mutants display a wide range of phenotypes, showing strong to weak alterations 

after germination, the weak phenotypes can grow on soil and produce seeds
1
. Bars indicate 2 mm. (b) 

Detection of HTA9ub using anti-ubiquitin antibodies in WT chromatin immunoprecipitated with anti-

HTA9 (right panel). A similar blot was probed with anti-HTA9 to verify the presence of HTA9ub and 

the position of the band (left panel). Source data of Supplementary Figure 3b are provided as a Source 

Data file. 

 

 

 

 



 

Supplementary Figure 4. Expression levels of several misregulated genes in hta9hta11 in 

different genotypes. (a) Expression levels in WT, hta9hta11, hta9hta11/FLAG-HTA9_N and 

hta9hta11/FLAG-HTA9_RR of representative upregulated genes in hta9hta11 at 7 DAG determined by 
RNA-seq. (b) Expression levels in WT, hta9hta11, hta9hta11/FLAG-HTA9_N and hta9hta11/FLAG-

HTA9_RR of representative downregulated genes in hta9hta11 at 7 DAG determined by RNA-seq. 

Expression levels are indicated in FPKM. Error bars indicate standard deviation of n=2 biological 
replicates. Dots indicate the expression levels in each biological replicate. Significant differences as 

determined by Student's t-test are indicated (**P < 0.01; *P < 0.05; ns, not significant). (c) Genes 

commonly up (green, two upper panels) and downregulated (red, two bottom panels) in hta9hta11 and 

hta9hta11/FLAG-HTA9_N or hta9hta11/FLAG-HTA9_RR. 
 

 

 



 

Supplementary Figure 5. Representative hta9hta11 misregulated genes marked with 

H3K27me3 in WT that loss the marks in atbmi1a/b/c mutants. (a) Left panel, Venn diagram 

showing overlap between H2A.Z enriched genes and H3K27me3 marked genes in WT 

seedlings. 85.9% of H3K27me3 marked genes are enriched in H2A.Z. Right panel, Global 

levels of H3K27me3 in WT, hta9hta11 and arp6-10.  (b) Expression levels of three upregulated 

genes in hta9hta11 indicated in FPKM and ChIP-seq genome browser view of H3K27me3 

levels at the genes in WT and atbmi1a/b/c mutants. (c) Expression levels of three 

downregulated genes in hta9hta11 indicated in FPKM (and ChIP-seq genome browser view of 

H3K27me3 levels at the genes in WT and atbmi1a/b/c mutants. Dots indicate the expression 

levels in each biological replicate. Error bars indicate standard deviation of n=2 biological 

replicates. Source data of Supplementary Figure 5a are provided as a Source Data file. 

 

 

 

 

 

 

 

 



 

 

Supplementary Figure 6. The levels of H2A.Z are higher at transcriptionally repressed 

genes. (a) Venn diagram showing the number of genes downregulated in atbmi1a/b/c but not in 
atbmi1a/b weak. (b) Gene expression levels of FBA2 and LHCB2 indicated in FPKM, which are 

genes downregulated in atbmi1a/b/c but not in WT or atbmi1a/b weak. (c) Gene expression 

levels of HSP70 and ELIP2 indicated in FPKM, which are upregulated in both atbmi1a/b weak 
and atbmi1a/b/c mutants.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Table 1. Primers used in this work.  
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