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Supplemental Figure 1: Cell division is delayed but not completely suppressed by ABA supply 
in WT and abi3tko plants. (A) Morphological change of protonemal cells during 50 µM ABA 
treatment for 72 hours.The treatment duration is shown in each micrograph. Cells were observed 
from 1 h after reagent treatment (t=0). Scale bar= 20 µm. (B) Cell division ratio of protonema apical 
cells in a time course. WT and abi3tko were observed from 1 h after reagent treatment (t=0), and the 
percentage of apical cells passing the M phase was determined at each time interval. Each point is 
shown as the mean ± SD of 3 independent experiments with  n=10- 20 each. In the 50 µM ABA 
treatment for which results are shown in Figure 2, WT and abi3tko showed a drastic reduction in the 
division frequency during a period of 24 hours. However, when the time course was increased to 48 
and 72 hours, WT and abi3tko both reached 100% cell division. This indicates that although the cell 
division was delayed, the cells did not stop dividing.   
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Supplemental Figure 2: Magnified images of apical stem cells and subapical cells in Figure 4. 
The images show that the large vacuoles in apical stem cells and subapical cells were segmented by 
ABA treatment to form numerous tubular or small globular vacuoles. 
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Supplemental Figure 3: Identification of cellular structures influenced by ABA through co-
expression and GO-term analysis. (A) Gene profiles of co-expression clusters identified by the 
clust program in an ABA time-course RNAseq dataset. Protonemal cells grown in BCDAT media 
were supplemented with 50 µM ABA and samples were taken after 0, 1, 3, 8, 24, 48, 120 and 240 
hours after media transfer. The time points are represented on the x-axis, and the y-axis represents the 
normalized gene expression value. The sub-plot titles indicate the cluster name and the number of 
genes in the cluster. (B) Pathway enrichment analysis of the time-course ABA RNAseq dataset. Top 
significant over-represented pathways revealed in the gene expression clusters identified by clust. 
Functional enrichment of the 17 most significant categories of cellular components (GO terms). 
Hierarchical clustering was performed with ShinyGO software v0.76.3 using P. patens gene names 
v1.6.The x-axis indicates the fold enrichment and the y-axis represents the cellular component GO 
terms. The number of genes is indicated by the dot size and the colors represent the size of the 
negative log10 of the false discovery rate (FDR). 
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Supplemental Figure 4: Expression changes of cell polarity genes during ABA treatment. Gene 
expression profiles of genes related to cell polarity in an ABA time-course RNAseq dataset. 
Protonemal cells grown in BCDAT media were supplemented with 50 µM ABA and samples were 
taken at 0, 1, 3, 8, 24 and 48 hours and 5 and 10 days after media transfer. The time points are 
represented on the x-axis, and the y-axis represents the RPKM values. It should be noted that the y-
axis scale is different between subfigures. 
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Supplemental Table 1: Gene identification of cell cycle and polarity-related genes. Gene, gene 
identifiers and the fold changes for genes related to the cell cycle and polarity-related genes are 
listed.  


