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Supplemental Figure 1. Hypocotyl elongation of kai2 is inhibited by rac-GR24 and GR245DS through MAX2. 
Hypocotyl lengths of 5-d-old seedlings of Col-0 (wild type), kai2, and kai2 max2 are grown under continuous red light for 4 d on 
the 0.5x MS agar media containing 1 μM KAR2, 1 μM rac-GR24, 0.5 μM GR245DS, 0.5 μM GR24ent-5DS or acetone. Bar = 5 mm. 
Box-and-whisker plots with the same letter are not significantly different from one another (Tukey HSD, p < 0.05, n ≥ 30).
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Supplemental Figure 2. Hypocotyl growth of plant materials in Figure 1B with GR245DS or GR24ent-5DS treatment. 
Hypocotyl lengths of 5-d-old seedlings of Col-0, kai2, d14-1, kai2 d14-1, smax1 smxl2, kai2 smax1 smxl2, d14-1 smax1 smxl2, 
smxl6,7,8, kai2 smxl6,7,8 and d14-1 smxl6,7,8 are grown under continuous red light for 4 d on the 0.5x MS agar media containing 
0.5 μM GR245DS, 0.5 μM GR24ent-5DS or acetone. Mock-treated seedling data are duplicated in Figure 1, which shows additional 
data from this experiment. Bar = 5 mm. Box-and-whisker plots with the same letter are not significantly different from one 
another (Tukey HSD, p < 0.05, n ≥ 30).
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Supplemental Figure 3. Hypocotyl growth of plant materials in Figure 1C with GR245DS or GR24ent-5DS treatment. 
Hypocotyl lengths of 5-d-old seedlings of Col-0, kai2, d14-1, smax1, smxl2, kai2 smax1, d14-1 smax1, kai2 smxl2, d14-1 smxl2 
are grown under continuous red light for 4 d on the 0.5x MS agar media containing 0.5 μM GR245DS, 0.5 μM GR24ent-5DS or acetone. 
Mock-treated seedling data are duplicated in Figure 1C, which shows additional data from this experiment. Box-and-whisker plots 
with the same letter are not significantly different from one another (Tukey HSD, p < 0.05, n ≥ 30).
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Supplemental Figure 4. Degradation of SMAX1, SMXL2 or SMAX1D2 after 4 h treatment of KAR1 or GR245DS. 
Relative fluorescence from the SMAX1-mScarlet-I reporter (A) or SMXL2-mScarlet-I reporter (B) or SMAX1D2-mScarlet-I 
reporter (C) and the Venus reference after transient expression of the ratiometric system in wt tobacco and Nbd14 is shown. 
Leaf discs are treated with acetone, 10 μM KAR1, or 10 μM GR245DS for 4 h. Mock-treated seedling data are duplicated in 
Figure 2A to 2C, which show additional data from this experiment. n = 5-8 leaf discs. ns indicates no significance. *p < 0.05, 
**p < 0.01, Student’s t-test comparisons to the relative fluorescence at 0 h or between compared pairs.  
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Supplemental Figure 5. Yeast two-hybrid assays for d14S97A interactions with SMAX1, SMXL2, SMXL7, SMAX1D1M 
and SMXL7D1M. 
The d14S97A is fused to GAL4-BD. SMAX1, SMXL7 and their D1M domains are fused to GAL4-AD. Serial 10-fold dilutions 
of yeast cultures are spotted onto selective growth medium (-L, -Leu; -T, -Trp; -H, -His; -A, -Ade) that is supplemented with 
2 μM GR245DS or acetone.
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Supplemental Figure 6. D14, d14seto and d14S97A interactions with SMAX1 in split-luciferase assay. 
N. benthamiana leaves are transiently co-transformed with Agrobacterium tumefaciens strains carrying cLUC, nLUC, or 
indicated fusions as well as a strain carrying an mCherry transgene as a transformation control. Luminescence is measured 
before and 1 h after treatment with 10 μM GR245DS, and normalized against mCherry fluorescence. Box-and-whisker plots 
with the same letter are not significantly different from one another (Student’s t-test, p < 0.05, n = 8 leaf discs). 
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Supplemental Figure 7. Baseline of D14 interactions with SMAX1, SMAX1ΔRGKT, SMXL2, SMXL7, SMAX1D1M and SMXL7D1M 
in split-luciferase assay. 
N. benthamiana leaves are transiently co-transformed with Agrobacterium tumefaciens strains carrying cLUC, nLUC, or 
indicated fusions as well as a strain carrying an mCherry transgene as a transformation control. Luminescence is measured 
before 10 μM GR245DS treatment, and normalized against mCherry fluorescence. n = 7-15 leaf discs. The data are duplicated 
in Figure 3B to 3F and Supplemental Figure 6, which show additional data from this experiment. 
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Supplemental Figure 8. Hypocotyl growth of Col-0, kai2, d14seto, kai2 d14seto, smax1 smxl2, d14seto smax1 smxl2, max2, 
d14seto smax1 smxl2 max2 seedlings under different treatments.
Plants are grown under continuous red light for 4 d on the 0.5x MS agar media containing 1 μM KAR2, 1 μM rac-GR24, 
0.5 μM GR245DS, 0.5 μM GR24ent-5DS or acetone. Bar = 5 mm. Box-and-whisker plots with the same letter are not significantly different 
from one another (Tukey HSD, p < 0.05, n ≥ 30). 
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Supplemental Figure 9. Osmotic stress tolerance of Col-0, smax1, smxl2 and smax1 smxl2. 
(A) 21-day-old seedlings of Col-0, smax1, smxl2 and smax1 smxl2 grown in mock or 300 mM mannitol condition for 14 days.
Bar = 1 cm. 
(B) Relative fresh weights of plant materials used in (A) to application of 300 mM mannitol. The weights of aerial parts from 
plants grown on 0.5x MS agar medium containing 300 mM mannitol are scaled to that from plants grown on 0.5x MS agar 
medium. Scatter dot plots with the same letter are not significantly different from one another (bar indicates mean; n = 4; 
Student’s t-test, p < 0.05). 
(C) Chlorophyll (Chl) contents in the aerial parts of Arabidopsis seedlings used in (A). Others are as in (B).



Supplemental Figure 10. Osmotic stress triggers the SMXL7 degradation. 
Bioluminescence of SMXL7-LUC in Col-0 and d14-1 backgrounds. Seedlings were treated with 300 mM mannitol or water control. 
Bioluminescence is shown as relative LUC activity and is monitored for 6 h after treatment. n = 12 seedlings. *p < 0.05, **p < 0.01, 
Student’s t-test comparisons to Col-0 control at each time point.
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Supplemental Figure 11. Rosette phenotypes of plant materials in Figure 4A. 
Col-0, d14-1, kai2 d14-1, d14-1 smax1, d14-1 smax1 smxl2, d14seto, kai2 d14seto, d14seto smax1, d14seto smax1 smxl2, max2 and 
d14seto smax1 smxl2 max2 plants are grown for 4 weeks under a long-day photoperiod (16 h light/8 h dark) before imaging. 
Bar = 5 cm. 






