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Figure S1. Phosphomimic Mutations in PYLs abolish their activity in protoplasts and 

yeast, Related to Figure 1.  

(A) Quantitative analysis of phosphopeptides containing Ser119 in PYL1, Ser114 in PYL4 and 

Ser94 in PYL9 in seedlings with or without ABA treatment. The relative abundance of 

individual phosphopeptides was normalized to the amount of PYL4 phosphopeptide in the 

control samples. N.D., not identified.   

(B) Quantitative analysis of phosphopeptide containing Ser9 in PYL1 in seedlings with or 

without ABA treatment. The relative abundance of individual phosphopeptides was normalized 

by the amount of PYL1 Ser9 phosphopeptide in the ABA treatment samples.  

(C) Quantitative analysis of phosphopeptides containing Ser119 in PYL1 from the PYL1 

proteins immunoprecipitated from pyr1pyl24-PYL1-Myc seedlings, with or without ABA 

treatment. A non-phosphorylated, negative charged peptide FEKEEEEER was used to indicate 

the equal amount of PYL1 in each sample. N.D., not identified. Error bars indicate s.e.m. (n = 3).  

(D) Substitution of PYL1 Ser119 with D(Asp), L(Leu) or Q(Gln), but not the substitution of 

Ser119 with C(Cys) or Thr118 with D(Asp) abolished its ability to inhibit PP2CA in transient 

transcription assays in protoplasts. Error bars indicate s.e.m. (n = 3).  

(E) Phosphomimic mutation of PYL4 abolished its ability to inhibit different PP2Cs in transient 

transcription assays in protoplasts. Error bars indicate s.e.m. (n = 3).  

(F) Phosphomimic mutation of PYR1 and PYLs abolished their activity in transient transcription 

assays in protoplasts. For (C to E), RD29B::LUC and ZmUBQ::GUS were used as the ABA-

responsive reporter and internal control, respectively. After transfection, protoplasts were 

incubated for 5 hours under light and in the absence of ABA (open bars) or in the presence of 5 

μM ABA (filled bars). Error bars indicate s.e.m. (n = 3).  

(G) Interaction between ABI1 and phosphomimic mutation of PYLs in yeast two-hybrid assay.  





Figure S2. The Serine corresponding to Ser119 in PYL1 is evolutionarily conserved, 

Related to Figure 2. 

(A) Serine corresponding to Ser119 in PYL1 is evolutionarily conserved in 121 PYLs in 12 

different species.  

(B) Phylogenetic tree of the 12 species shown in (A). 

 

  





Figure S3. Response of Transgenic Plants Carrying Wild Type and Phosphomimic 

Mutated PYL1 to ABA Treatment, Related to Figure 3. 

(A) 10-day-old seedlings grown on 1/2 Murashige-Skoog (MS) medium containing 3 μM ABA 

(left panel) or without ABA (right panel).  

(B) Germination rate of seeds treated as in (A). Radicle emergence rate was assessed 3 days post 

plating. Error bars indicate s.e.m. p < 0.05 (n = 3), Student’s t-test, compared with pyr1pyl124. 

 (C) Total chlorophyll content of the seedlings 11 days after transfer to the medium containing 10 

μM ABA. Error bars indicate s.e.m. (n = 3). * p < 0.05, Student’s t-test, compared with 

pyr1pyl124.  

(D) Root growth of seedlings 11 days after transfer to the medium containing 10 μM ABA. Error 

bars indicate s.e.m. (n = 3). * p < 0.05, Student’s t-test, compared with pyr1pyl124.  

(E) Fresh weight of the seedlings 11 days after transfer to the medium containing 10 μM ABA. 

Error bars indicate s.e.m. (n = 3). * p < 0.05, Student’s t-test, compared with pyr1pyl124.  

(F) Immunoblot shows protein abundance of transgenic lines carrying c-Myc tagged wild type 

PYL1, PYL1S119A and PYL1S119D used in this study. 

 

  





Figure S4. The Phosphorylation of PYLs by TOR Kinase, Related to Figure 4.  

(A) Phosphorylation of recombinant wild type and mutated PYL proteins by recombinant 

AT1G51850 and CKL3. Autoradiograph and Coomassie staining show phosphorylation and 

loading of purified protein kinase and PYL proteins. 

(B) MS/MS spectrum showing that the 18O-phosphopeptide DVNVISGLPANTSR containing the 

phosphoserine at S119 in PYL1 after incubation with immunoprecipitated TOR kinase.   

(C) The phosphorylation of PYL1 and PYLS119A by anti-TOR immunoprecipitates from wild 

type and es-tor seedlings. Boiled immunoprecipitate was used as a control.  

(D) Phosphorylation of recombinant PYLs by immunoprecipitated TOR kinase. The recombinant 

PYL proteins are shown in the lower panel.  

(E) Phosphorylation of S6K1 at T449 site in wild type and raptor1-2 seedlings. S6K1-HA was 

overexpressed in the seedlings to facilitate S6K1 detection using anti-HA immunoblot.  

  

  





Figure S5. Stress/ABA Responsive Genes are Up-Regulated in the es-tor Line, Related to 

Figure 5. 

Percentage of ABA up-regulated genes, other abiotic stress responsive genes and stress/ABA 

unrelated genes in the up-regulated (left panel) and down-regulated genes (middle panel) in es-

tor. The percentage of these genes out of the total 22748 genes on the microarray is shown in the 

right panel. 

See also Table S1 to S4. 

 

  





Figure S6. SnRK2s interact with and phosphorylate RaptorB, Related to Figure 6. 

(A) Interaction between RaptorB and SnRK2s in yeast two-hybrid assay. 

(B) MS/MS spectrum showing that the 18O-phosphopeptide SSSWFDMHAGNLPLSFR 

containing the phosphoserine at S897 in RaptorB fragment after incubation with recombinant 

SnRK2.6. 

(C) Identified 18O-phosphopeptides in RaptorB fragment after incubation with recombinant 

SnRK2.6. 

(D) Immunoprecipitation with anti-FLAG antibody was used as a negative control of Figure 6J. 

 


