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Supplementary Figure 1. Root growth of myb3r3 and myb3r5 in the presence of different concentrations 
of zeocin. 
Five-day-old seedlings of WT, myb3r3 and myb3r5 were transferred to medium with or without 1, 2 or 4 
µM zeocin, and root length was measured for 6 days. Data are presented as mean ± SD (n = 30). Significant 
differences from WT were determined by Student’s t-test: **, P < 0.01; ***, P < 0.001. 
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Supplementary Figure 2. Root growth of other myb3r mutants. 
Five-day-old seedlings were transferred to medium with or without 2 µM zeocin, and root length was 
measured for 5 days. Data are presented as mean ± SD (n = 30). Significant differences from WT were 
determined by Student’s t-test: ***, P < 0.001. 
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Supplementary Figure 3. Root growth of myb3r3 myb3r5 and myb3r3 sog1-1. 
Five-day-old seedlings were transferred to medium with or without 2 µM zeocin, and root length was 
measured to estimate the zeocin response of myb3r3 myb3r5 (a) and myb3r3 sog1-1 (b). Data are presented 
as mean ± SD (n = 30). Significant differences from WT were determined by Student’s t-test: *, P < 0.05; 
**, P < 0.01; ***, P < 0.001. 
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Supplementary Figure 4. Characterization of the myb3r4-3 allele. 
(a) T-DNA insertion sites in myb3r4-3. Exons and introns are indicated by boxes and solid lines, 
respectively. Protein-coding regions are shown by black boxes. Black triangles indicate the sites of primers 
used in (b). Note that T-DNA is inserted into exon 4 and intron 4. (b) Quantitative RT-PCR analysis of 
MYB3R4. Total RNA was isolated from two-week-old WT and myb3r4-3 seedlings, and subjected to 
quantitative RT-PCR using primers shown in (a). The expression levels were normalized to that of ACTIN2, 
and are indicated as relative values, with that of WT set to 1. Data are presented as mean ± SD of three 
biological replicates. Significant difference from WT was determined by Student’s t-test: ***, P < 0.001. 
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Supplementary Figure 5. Confocal microscopy images of root tips of myb3r mutants. 
Five-day-old seedlings were treated with or without 1, 2 or 4 µM zeocin for 24 h, and root tips were 
observed after staining with propidium iodide. Blue and white arrowheads indicate the quiescent centre and 
the first elongated cell in the cortex cell file, respectively. Scale bars, 100 µm. 
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Supplementary Figure 6. Response of myb3r3 and myb3r5 to various types of DNA damage. 
Five-day-old seedlings of WT, myb3r3 and myb3r5 were transferred to medium containing 0.25 µg ml-1 
bleomycin, 0.06 µg ml-1 bleocin, 5 mM boron, 1 mM hydroxyurea (HU) or 5 µg ml-1 aphidicolin, and root 
length was measured for 6 days. Root growth was also observed after irradiation with gamma rays (100 
Gy). Data are presented as mean ± SD (n > 30). Significant differences from WT were determined by 
Student’s t-test: *, P < 0.05; **, P < 0.01; ***, P < 0.001. 
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Supplementary Figure 7. Leaf production of myb3r mutants after gamma irradiation. 
Seeds were irradiated with gamma rays (200 or 400 Gy), and the number of true leaves was counted using 
10-day-old seedlings. The numbers of true leaves are expressed as relative values, with that of the non-
treated seedlings set to 1. Data are presented as mean ± SD (n > 80). sog1-1 and lig4 were used as controls. 
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Supplementary Figure 8. Quantitative RT-PCR analysis of MYB3R genes in the presence of zeocin. 
Five-day-old WT seedlings were transferred to medium with or without 2 µM zeocin, and grown for the 
indicated times. Total RNA was isolated from a 1-cm region at the root tip. Expression levels were 
normalized to that of ACTIN2, and are indicated as relative values, with that for the time of transfer to new 
medium set to 1. Data are presented as mean ± SD of three biological replicates. Significant differences 
from the control without zeocin were determined by Student’s t-test: ***, P < 0.001. 
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Supplementary Figure 9. MYB3R5 accumulation in the root tip. 
(a) Confocal microscopy images of root tips. Five-day-old myb3r5 seedlings harbouring 
ProMYB3R5::MYB3R5-GFP were treated with or without 2 µM zeocin, 50 µM MG132 or 25 µM 
roscovitine for 24 h. Scale bar, 100 µm. (b) Protein level of MYB3R5-GFP. Ten-day-old myb3r5 seedlings 
harbouring ProMYB3R5::MYB3R5-GFP were treated with or without 2 µM zeocin, 50 µM MG132 or 25 
µM roscovitine for 24 h, and 40 µg of total protein extracted from roots was immunoblotted with anti-GFP 
or anti-histone H3 antibodies. Protein extract from the myb3r5 mutant was used as a control. Relative levels 
of MYB3R5-GFP are expressed as the fold change, normalized with respect to the band of histone H3. 
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Supplementary Figure 10. MYB3R4 accumulation in the root tip. 
(a, c) Confocal microscopy images of root tips. Five-day-old myb3r4 seedlings harbouring 
ProMYB3R4::MYB3R4-GFP were treated with 2 µM zeocin for the indicated times (a), or with or without 
2 µM zeocin, 50 µM MG132 or 25 µM roscovitine for 24 h (c). Scale bars, 100 µm. (b, d) Fluorescence 
intensity of MYB3R4-GFP shown in (a) and (c), respectively. Fluorescence intensities in the root tip are 
indicated as relative values, with that for the time of transfer to new medium with or without zeocin, MG132 
or roscovitine set to 1. Data are presented as mean ± SD (n = 10). Significant differences from that for the 
time of transfer were determined by Student’s t-test: ***, P < 0.001.  
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Supplementary Figure 11. Inhibition of entry into M phase by zeocin treatment. 
Four-day-old WT seedlings were grown on medium with or without 2 or 4 µM zeocin for 12 h, and pulse-
labelled with EdU. Seedlings were then transferred back to medium with or without zeocin, and collected 
after the indicated time points. Root meristematic cells were double-stained with EdU and DAPI, and cells 
with mitotic figures were counted. Data are presented as the percentage of EdU-labelled cells among those 
with mitotic figures (n > 22). 
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Supplementary Figure 12. Quantitative RT-PCR analysis of MYB3R genes in the presence of roscovitine. 
Five-day-old WT seedlings were transferred to medium with 25 µM roscovitine, and grown for the 
indicated times. Total RNA was isolated from a 1-cm region at the root tip. Expression levels were 
normalized to that of ACTIN2, and are indicated as relative values, with that for the time of transfer to 
roscovitine-containing medium set to 1. Data are presented as mean ± SD of three biological replicates. 
Significant differences from that for the time of transfer were determined by Student’s t-test: **, P < 0.01; 
***, P < 0.001. 
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Supplementary Figure 13. Identification of phosphorylation sites of MYB3R3 by mass spectrometry. 
GST-MYB3R3 phosphorylated by CDKA;1-CYCD3;1 complexes was separated by SDS-PAGE and in-
gel-digested with trypsin, followed by LC-MS/MS analysis. MS/MS spectra representing phosphorylation 
at Thr38 (a) Ser61 (b), Thr220 (c), Ser394 (d), Thr407 (e) and Ser461 (f) are shown. Ions score indicates 
values calculated using Mascot software. Peptides with an ions score ≥ 30 and an E-value < 0.05 are shown. 
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Supplementary Figure 14. Identification of phosphorylation sites of MYB3R5 by mass spectrometry. 
GST-MYB3R5 phosphorylated by CDKA;1-CYCD3;1 complexes was separated by SDS-PAGE and in-
gel-digested with trypsin, followed by LC-MS/MS analysis. MS/MS spectra representing phosphorylation 
at Ser51 (a) Thr212 (b), Ser412 (c), Thr427 (d) and Ser493 (e) are shown. Ions score indicates values 
calculated using Mascot software. Peptides with an ions score ≥ 30 and an E-value < 0.05 are shown. 
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Supplementary Figure 15. Expression of SMR5, SMR7 and MYB3R4 in myb3r3 and myb3r5 mutants. 
Six-day-old seedlings of WT, myb3r3 and myb3r5 were transferred to medium containing 2 µM zeocin, 
and grown for the indicated times. Total RNA was isolated from the region 1 cm from the root tip and 
subjected to quantitative RT-PCR analysis. The expression levels were normalized to that of ACTIN2, and 
are indicated as relative values, with that for the time of transfer to zeocin-containing medium set to 1. Data 
are presented as mean ± SD of three biological replicates. 
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Supplementary Figure 16. Expression of MYB3R4 in the sog1-1 mutant. 
Five-day-old seedlings of WT and sog1-1 were transferred to medium with or without 6 µM zeocin, and 
grown for 24 h. Total RNA was isolated from roots and subjected to quantitative RT-PCR analysis. The 
expression levels were normalized to that of ACTIN2, and are indicated as relative values, with that for WT 
grown in the absence of zeocin set to 1. Data are presented as mean ± SD of three biological replicates. 
Significant differences from WT grown in the absence of zeocin were determined by Student’s t-test: ***, 
P < 0.001. 
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Supplementary Figure 17. DNA damage promotes the binding of MYB3R3 to PAKRP1, EHD2 and 
PLE/MAP65-3 promoters. 
(a) ChIP-PCR analysis of G2/M-specific genes. Chromatin bound to MYB3R3 was collected by 
immunoprecipitation with (+Ab) or without (-Ab) anti-GFP antibodies using roots of 10-day-old myb3r3 
plants carrying ProMYB3R3::MYB3R3-GFP. Fold enrichment of each promoter region was determined by 
normalizing the recovery rate against that of samples immunoprecipitated without the antibody. CDKA;1 
was used as a control that is expressed throughout the cell cycle. Data are presented as mean ± SD of three 
biological replicates. Significant differences from the control immunoprecipitated without the antibody 
were determined by Student’s t-test: ***, P < 0.001. (b) ChIP-PCR analysis using zeocin-treated roots. 
Ten-day-old myb3r3 seedlings carrying ProMYB3R3::MYB3R3-GFP were treated with or without 2 µM 
zeocin for 24 h, and used for ChIP assay. Fold enrichment of each promoter region was determined by 
normalizing the recovery rate against that of samples without zeocin treatment. Data are presented as mean 
± SD of three biological replicates. Significant differences from the control without zeocin treatment were 
determined by Student’s t-test: ***, P < 0.001. 
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Supplementary Figure 18. Quantitative RT-PCR analysis of G2/M-specific genes in myb3r3. 
Six-day-old seedlings of WT and myb3r3 were transferred to medium containing 2 µM zeocin, and grown 
for 12 or 24 h. Total RNA was isolated from a 1-cm region at the root tip. The expression levels were 
normalized to that of ACTIN2, and are indicated as relative values, with that for the time of transfer to 
zeocin-containing medium set to 1. Data are presented as mean ± SD of three biological replicates. 
Significant differences from WT were determined by Student’s t-test: *, P < 0.05; ***, P < 0.001. 
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Supplementary Figure 19. Uncut blots.  
The red sections mark blot results shown in the indicated figures. 
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Supplementary Figure 20. Uncut blots and gels.  
The red sections mark blot results shown in the indicated figures. The results of CBB staining are also 
shown. 
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Supplementary Figure 21. Uncut blots and gels.  
The red sections mark blot and gel results shown in the indicated figures. 
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Supplementary Figure 22. Uncut blots.  
The red sections mark blot results shown in the indicated figures. 
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