
 

 
 
Supplemental Figure S1. Expression of SEU in different genetic backgrounds as indicated. 
(A) Schematic diagram of SEU protein (877 aa), which contains a LIM-domain-binding 
(LDB) motif and 2 Q-rich domains. Arrowheads point to the mutation sites in seu-3 and seu-4. 
(B) qRT-PCR analysis of SEU transcript levels in roots of Col-0, seu-3, seu-4 and 35S::SEU 
seedlings 7d after sowing. GAPC (AT3G04120) was chosen as the reference gene. The SEU 
mRNA level in Col-0 was arbitrarily set to 1. Error bars represent standard deviation (SD) of 
three independent experiments. Bars with different letters are significantly different at P < 
0.05, ANOVA. 
 



 

 
 
Supplemental Figure S2. MC formation in seu-4. 
(A and B) Occurrence of MC formation in roots of seu-4 at 4d (A) and 7d (B) after sowing. 
The black outlines and white arrowheads highlight the occurrence of MC formation in the 
root endodermis. Scale bar, 50 µm. 
(C) Time-course analysis of proportion of plants with MC formation in roots of Col-0 and 
seu-4 seedlings. Error bars represent SD of three independent experiments (n≥25). Bars with 
different letters are significantly different at P < 0.05, ANOVA. 



 

 

 

 
Supplemental Figure S3. Expression of SCR, SHR and SCL3 in different genetic 
backgrounds as indicated. 
(A) qRT-PCR analysis of SCR, SHR and SCL3 transcript levels in roots of Col-0, seu-3, seu-4 
and 35S::SEU seedlings 7d after sowing. GAPC (AT3G04120) was chosen as the reference 
gene. The mRNA level of each gene in Col-0 was arbitrarily set to 1. Error bars indicate SD 
of three independent experiments. Bars with different letters are significantly different at P < 
0.05, ANOVA. 
(B) The expression level of H2B-YFP, GFP or GUS in seu mutants relative to that of 
corresponding control transgene in Col-0, which was arbitrarily set to 100. Error bars indicate 
SD of three independent experiments. *, P<0.05; **, P < 0.01, t-test. 
(C to F) Expression of SHR::SHR-GFP (C and D), SCR::H2B-YFP (E and F) in root tips of 
Col-0 (C and E), seu-4 (D and F) seedlings. The white arrowheads indicate the occurrence of 
MC formation in the root endodermis. Scale bar, 50 µm. 



 

 
 
Supplemental Figure S4. MC formation in different genetic backgrounds as indicated. 
(A to D) Occurrence of MC formation in roots of Col-0 (A), seu-4 (B), scr-3 (C) and seu-4 
scr-3 (D) 7d after sowing. The black outlines and white arrowheads highlight the occurrence 
of MC formation in the root endodermis. Scale bar, 50 µm.  
(E) Time-course analysis of proportion of plants with MC formation in roots of Col-0 and 
seu-4 seedlings. Error bars represent SD of three independent experiments (n≥15). Bars with 
different letters are significantly different at P < 0.05, ANOVA. 



 

Supplemental Figure S5. SEU mediates the regulation of SCL3 by GA signaling. 
The relative expression level of SEU::GUS or SCL3::GUS in Col-0 or seu-3 treated with 
mock, 10 µM GA3 or 10 µM PAC. The expression level of SEU::GUS or SCL3::GUS in 
mock-treated Col-0 was arbitrarily to 100. Error bars indicate SD of three independent 
experiments. Bars with different letters are significantly different at P < 0.05, ANOVA. 



 

Supplemental Figure S6. Expression of DELLA protein-encoding genes in different genetic 
backgrounds as indicated. 
qRT-PCR analysis of REPRESSOR OF GA1-3 (RGA), RGA-LIKE1 (RGL1), RGL2, RGL3 
and GIBBERELLIC ACID INSENSITIVE (GAI) transcript levels in roots of Col-0, seu-3 and 
35S::SEU seedlings 7d after sowing. GAPC (AT3G04120) was chosen as the reference gene. 
The mRNA level of each gene in Col-0 was arbitrarily set to 1. Error bars represent SD of 
three independent experiments. *, P<0.05; **, P < 0.01, t-test. 



 

 

Experiments / Primer names Sequences (5′ to 3′) Experiments / Primer names Sequences (5′ to 3′) 

Genotyping  CHIP-qPCR  

 
seu-3 
 

LP: GAAAATGTTCCGCCTTCGAT 
RP: GAATTTGCTGCGGTTCCAACT 
Digestion with BslI 

SCR-CHIP-292-472-PF CCGATCACCCACCTAATCTC 

 
scr-3 
 

LP: ACTCAACTCGTGTCTCGGAAT 
RP: TCTTCACTCTCTTCGCCGTA 
Digestion with BsrI 

SCR-CHIP-292-472-PR TGGCCGTATCTAAGTCGTC 

 
shr-2 
 

LP: GCCACATCATCAACCCCTTCCT 
RP: GCCTAGCGAATTTCTCCATTC 
Wild type band: 679 bp; mutant band: 1100 bp 

SCR-CHIP-798-856-PF TGCTGACTCCATATGACCAT 

seu-4-LP TTTCCGTGGTGTTTACGACTC SCR-CHIP-798-856-PR GAGCTACATGAGTTGGATTC 

seu-4-RP TTTTTGGCATTAGGAGCAAAG SCR-CHIP-898-955-PF CATCTTAGTAAGCACATCG 

ga1-LP CAGACCCGAGACAGTAACTGC SCR-CHIP-898-955-PR ATGGGATGAAGAAGTCTCTC 

ga1-RP TCTCTACTCGAGGCAAGCTTG SCR-CHIP-1208-1264-PF TCAGATTTTATCGGGAACT 

scl3-LP TTCCTCTGTTCTTTAACCCCC SCR-CHIP-1208-1264-PR GAGAGGCCATTACATACATAC 

scl3-RP AGCGCAGTTCTTTCTCATGAG SCR-CHIP-1557-1614-PF GACTTGGAGAAAGACATTCAG 

LBb1.3 ATTTTGCCGATTTCGGAAC SCR-CHIP-1557-1614-PR CACACGGCTCAATATGAAAG 

  SCR-CHIP-2053-2131-PF GCTGGTGTTGAATGGATAAG 

Cloning  SCR-CHIP-2053-2131-PR ATAGGCCCATTAAGGCCCA 

promoter-SEU-PF-KpnI TCCGGTACCACCATTAACCATTACAACCCAACTC SCL3-CHIP-88-191-PF CTCTGCAAACCCTAGTTCCTC 

promoter-SEU-PR-BamHI CGCGGATCCACTCTTACTAATTCACAACTCCAC SCL3-CHIP-88-191-PR CGAGAAGAACCAAACCCACGAT 

SEU-cds-PF-XhoI TATCTCGAGATGGTACCATCAGAGCCGCC SCL3-CHIP-169-278-PF TAATTCAGCTCTCTGTTTGTG 

SEU-cds-PR-SmaI GTACCCGGG AGCGCGTTCCAATCAAAATTG SCL3-CHIP-169-278-PR CAGAGGAACTAGGGTTTGC 

  SCL3-CHIP-418-498-PF CATTTCACACACACGCTATTAC 

qRT-PCR  SCL3-CHIP-418-498-PR GTGAGAGGGTTCTCTCAATCT 

GAPC-PF GGAGCTGACTACGTTGTTGAG SCL3-CHIP-730-570-PF GTAGTACTAGTACACATAATAG 

GAPC-PR TATTCGTGCTCGTTGACACC SCL3-CHIP-730-570-PR CGTACCAGACAATGCGTGATAG 

SEU-PF GCCACCTCTGAAACCAGTGTATG SCL3-CHIP-716-787-PF CACCACTTTAAGAGCACTC 

SEU-PR ACGCACCATCTCTTTTTGG SCL3-CHIP-716-787-PR GTGTACTAGTACTACATGAATG 

SCR-PF TAGCGGTTGGAGGACCATCG SCL3-CHIP-1045-1141-PF GTTGTATTCGTGTATGTATCTA 

SCR-PR CGCTTGTGTAGCTGCATTTCC SCL3-CHIP-1045-1141-PR GCAACACTTAATTATGAAGGAAG 

SHR-PF TGGTCGAGGAGGATGAGGAATAG SCL3-CHIP-1191-1315-PF CGTGTTTGGACGTTTCCTTCTTCTC 

SHR-PR ACACTGTACCATCGACCAAACACC SCL3-CHIP-1191-1315-PR CATGGCATGAGGTGGATTTGG 

SCL3-PF TGGCTGGTTTTGGGAATGTTCC SCL3-CHIP-1396-1410-PF TGTAGGCATTAAAAAGAAGAAAAAGAC 

SCL3-PR ATTACTGCGCACCCGCTCTC SCL3-CHIP-1396-1410-PR GAGATGAGGCTGAGGCTTGGGTG 

RGA-PF AGTTCCGAATAGTCAAGAC SCL3-CHIP-1543-1608-PF CTGTAGAATCTCTCTGGTCAAT 

RGA-PR CATCCATTACTCTCCTCCACAC SCL3-CHIP-1543-1608-PR CTGTGTGAGAGAGAACATTA 

GAI-PF CGTTGAGTCAGTGGAGGAA SCL3-CHIP-1855-1915-PF CGAGTAGCAGCATCCAAAGTTG 

GAI-PR TGGCTATGAGCGGTCGTGTGT SCL3-CHIP-1855-1915-PR CGAAGACCGCCTCAGAAGTA 

RGL1-PF ACCGGGTAGAGAGGCATGAGACT SHR-CHIP-133-208-PF CTCACAAATCCACCAAACCCA 

RGL1-PR CGATTGATTCGCCACGCAGA SHR-CHIP-133-208-PR TCTTGTGTTTCTCGGTGGGA 

RGL2-PF CGCTTTACGCTACCGGAGATG SHR-CHIP-690-761-PF ACTTGGGTGGATCGATGTGA 

RGL2-PR GAGTTTCCACGCCGAGGTTG SHR-CHIP-690-761-PR AGGTCGATATCATGTAATGGCTT 

RGL3-PF GAAGCGCTTCACTATTACTCG SHR-CHIP-956-1062-PF GTCTGTTGATTTAGGATGCGT 

RGL3-PR ACTGAGCCAGCGTCTCGTGTC SHR-CHIP-956-1062-PR ATATAGGCCAAATACATG 

  SHR-CHIP-1337-1445-PF TGGTGACCACTTAAGTATTTAT 

YIH  SHR-CHIP-1337-1445-PR GCTAGCATCTACAATGAACAAG 

SCR-1-377-PF-EcoRI GCGGAATTCGATGAATAGAGATAGAAAGAGT SHR-CHIP-1524-1602-PF TGGAGAGAGGTTAGGAGGCA 

SCR-1-377-PR-XhoI TTACTCGAGGGAGATTGAAGGGTTGTTGGT SHR-CHIP-1524-1602-PR CAGGCGTGAAGAAAAGCTGA 

SCR-297-826-PF-EcoRI GCGGAATTCTCGGTTTATGAATCCAACTCA SHR-CHIP-1723-1859-PF ATGGCATGACTTAGTGGAGAG 

SCR-297-826-PR-XhoI GCTCTCGAGTATCTAAGTCGTCTTCCACCT SHR-CHIP-1723-1859-PR ATGTGTCATATTCTCTTACCT 

SCR-836-2164-PF-EcoRI GCGGAATTCTAGATTGTGATCCTCTGCAACA SHR-CHIP-1978-2091-PF AGACAAGATTAATGCTTTGTATCG 

SCR-836-2164-PR-XhoI TTACTCGAGATGGTCATATGGAGTCAGCA SHR-CHIP-1978-2091-PR TCCATATGTCTACTGGTTTATGT 

SCL3-1-715-PF-EcoRI CAGGAATTCATAATAGTATAAGATAGAT SHR-CHIP-2242-2383-PF AGCCTAGGCTATAATGTAGAT 

SCL3-1-715-PR-XhoI CTGCTCGAGTGAAGGCCAAAAGCTTGAT SHR-CHIP-2242-2383-PR CAAGCAAACCTACATTACATA 

SCL3-651-1292-PF-EcoRI CAGGAATTCTCAGAATCAATATTTTACCA SHR-CHIP-3030-3191-PF GGTGTCACTTATATGTAGT 

SCL3-651-1292-PR-XhoI CTGCTCGAGAAGGAATTATTAAACAAAAGGTT SHR-CHIP-3030-3191-PR AGGTGACCAATTTCGTACCAT 

SHR-1-462-PF-EcoRI GCGGAATTCGTCCAAAATCTCAGTTAG   

SHR-1-462-PR-XhoI GGCCTCGAGTTTTTTTTTTTAATGAATAAGA   

SHR-444-1109-PF-EcoRI GCGGAATTCTGATTGGTTAGAATTGGTATTA   

SHR-444-1109-PR-XhoI GGCCTCGAGCTAACTGAGATTTTGGAC   

SEU-TRANS-PF-MfeI ACTCAATTGATGGTACCATCAGAGCCGCCT   

SEU-TRANS-PR-XhoI TACCTCGAGTCACGCGTTCCAATCAAAAT   

 
Supplemental Table S1. Primers used in this study. 
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