Supplemental Data

Supplemental Figure Legends

Supplemental Figure 1. Phenotypes of osmads34 mutants.

A: Plant morphology of wild type (left), osmads34-1 (middle) and osmads34-2 (right)
at heading stage. B and C: Stem elongation patterns of osmads34-1(B) and
osmads34-2(C). D: The length pattern of five internodes and the panicle of wild type,
osmads34-1, osmads34-2 respectively. Numbers indicate the internode positions of
plant from the top to base. E and F: The outer surfaces of lemmas osmads34-1 (E) and
osmads34-2 (F) showing regular bulges as wild type (arrow). Bar=10 cmin A, 5 cm
in B and C, 50 um in E and F.

Supplemental Figure 2. Histological analysis of the mutant spikelets

A and F: Wild-type spikelet. A: Transverse section of the top of a wild-type spikelet
(green arrow in Fig. 1D) showing five vascular bundles in the lemma (star), three
vascular bundles in the palea and only one vascular bundle in the sterile lemma. F: A
close-up of the palea of top transverse section (green arrow in Fig. 1D). Note that four
types of cell identity can be observed in the wild type lemma and palea, i.e, silicified
cell (sc), fibrous sclerenchymatous cell (fs), spongy parenchymatous cell (spc) and
non-silicified cell (nsc).

B: Transverse section of the top of the osmads34-1 spikelet (green white arrow in Fig.
1E ) showing five vascular bundles (indicated by blue stars) of the sterile lemma.

G: A close-up of the osmads34-1 palea of top transverse section (green arrow in Fig.
1E) showing four cell types of sc, fs, spc and nsc.

C: Transverse section of the bottom of an osmads34-2 spikelet (green arrow in Fig. 1F)
showing more vascular bundles (indicated by blue stars) in the lemma/leaf-like sterile
lemmas.

H: A close-up of palea of osmads34-2 of top transverse section (green arrow in Fig.
1F). Four cell types of sc, fs, spc and nsc are observed.

D and I: osmadsl-z spikeletes.

D: Transverse section of the bottom of an osmadsl-z spikelet showing leafy le/pa,
four enlarged lodicules and reduced stamens (green arrow in Fig. 1L).

I: Close-up of the sterile lemma (red arrow in Fig. 1L). The osmadsl-z sterile lemma



had the similar internal sclerenchymatous cells as wild type.

E and J: osmads34-1 osmads1-z spikelets.

E: Transverse section of the top of the osmads34-1 osmadsl-z spikelet showing le/pa
like sterile lemma, leafy le/pa, four enlarged lodicules and reduced stamens(green
arrow in Fig. 1M).

J: A close-up of the sterile lemma (red arrow in Fig. 1M), four cell types are observed
in elongated sterile lemma.

sl: sterile lemma; Isl: lemma/leaf-like sterile lemma; le: lemma; pa: palea; st: stamen,;
ca: carpel; elo: enlarged lodicules; fs: fibrous sclerenchyma; nsc: non-silicified cell; sc:
silicified cell; scl: sclerenchymatous cell; spc: spongy parenchymatous cell.

Bar=100 um in A to E, 50 pm in F-J.

Supplemental Figure 3. Allelic and complementary analyses of osmads34
mutants and ectopic expression of OsSMADS34 in wild type.

A: Panicle of osmads34-1 (left); F1 plant of osmads34-1 and osmads34-2 (middle)
showing similar defect to osmads34-1 and osmads34-2; and osmads34-2 (right). B:
RT-PCR analysis of OSMADS34 transcripts of wild type, osmads34-1 and
osmads34-1 flowers at stage In 7. The expression level of OSMADS34 in osmads34-1
is close to that of wild type, but no detectable transcripts of OSMADS34 in
osmads34-2. C: The osmads34-1 spikelet at In9. D: The Spikelet of F1 plant of
osmads34-1 and osmads34-2 at stag In9. E: The osmads34-2 spikelet at stage In9. F:
Sequencing analysis of OSMADS34 from the wild type, osmads34-1, osmads34-2, as
well as the F1 plant of osmads34-1 and osmads34-2, the mutation marked by red box.
G: The wild-type panicle at In9. H: The panicle of wild-type plant over expressing
OsMADS34 at In 9. I: The panicle of osmads34-1 plant over expressing OSMADS34 at
In9. J: The panicle of osmads34-2 plant over expressing OSMADS34 at In9. K: The
panicle of osmads34-1 plant at In9. L: The panicle of osmads34-2 at In9. M: Spikelets
of wild type (wt), wild-type plant over expressing OSMADS34 (wt-OX), osmads34-1
plant over expressing OSMADS34 (osmads34-1-OX), osmads34-2 plant over
expressing OSMADS34 (osmads34-2-OX), osmads34-1 and osmads34-2. OE means
over expressing OSMADS34. N: RT-PCR analysis of OSMADS34 mRNA levels in
wild type, osmads34-1 and transgenic lines. RNA was extracted from young panicles
of each plant (Stage In7). OX: Over expression. Bar=2 cm in A and G-L, 2 mm in
C-E and 3 mm in M.



Supplemental Figure 4. Sequence analysis of the OsMADS34 gene and its
homologs.

A: 38 MADS-box genes from Lolium perenne, Oryza sativa, Sorghum bicolor,
Triticum aestivum and Zea mays, are used to construct Maximum-likelihood (ML)
tree using the PHYML software (http://atgc.lirmm.fr/phyml/) with the WAG model
and an estimated proportion of invariable sites plus 8 categories of gamma
distribution of substitution rates and 100 nonparametric bootstrap replicates. The
MIKC motifs of 22 grass SEP-like proteins (7 in OsMADSS clade, 8 in OsMADSI
clade, and 7 in OsMADS34 clade) are indicated, and the exon-intron patterns of 6
grass SEP-like genes are compared.

B: OsMADSI1, OsMADSS and OsMADS34 were aligned to compare their MIKC
motifs. We also found that, after the gene duplication, OSMADS34 acquired distinct

sequence structure in its C-terminal region.

Supplemental Figure 5. Sequence aligment of the OsSMADS34 and its homologs.

Black dark and grey boxex indicate the similar nucleotides.

Supplemental Figure 6. OsMADS34 has no transactivational activity, forms

homodimer and has no interaction with OsMADSL1 in yeast cells.

Supplemental Figure 7. Analysis and identification of the osmads1-z mutant

A-C are the allelic test between the nsr and osmadsl-z; A: spikelet of nsr; B: spikelet
of osmadsl-z; C: spikelet of F1 progeny of nsr and osmadsl-z. D: RT-PCR analysis
of OsMADSL1 in wild-type and osmadsl-z, no detectable transcript of OSMADS1 was
observed in the osmadsl-z spikelet at stage In7; E: Identification of the deleted
OsMADS1 fragment in osmadsl-z with smaller size compared with wild type, M
indicates molecular marker.

Bar: 2 mm in A-C.



Supplemental Table 1. Primers used in this study

Name Sequence
RM3525 F 5-ACACTCTCAGCTCATCAAGACC-3

R 5-GGGCAAGTGGTCAAATCTTG-3
WHMO0302 F 5-CTATAAAAGCTGGACCGTGAA-3

R 5-GCAAGCATTCCAAACCGA-3
RM520 F 5-AGGAGCAAGAAAAGTTCCCC-3

R 5-GCCAATGTGTGACGCAATAG-3
RMS5813 F 5-GCAGCCCTAGCAATTCAGTC-3

R 5-CTCCCTTTCCCTCCACCAC-3
WHMO0312 F5-CCGACACTTCAGGGAATAAA-3

R 5-CGCCAGGACTAAACTAAACAGC-3
LHSO0312 F 5-CGGTACAGCCAGCCAGG-3

R 5-TCTAAACAGCTCCATTCCCC-3
RM468 F 5-CCCTTCCTTGTTGTGGCTAC-3

R 5-TGATTTCTGAGAGCCAACCC-3
34-qRTF CAACCAGAGCACTTCTTCCA
34-qRTR CTGAAGCTGAAACGGTAGCT
OsMADS1-qRTF ATCACCATCAGGGTCTTCTC
OsMADSI-qRTR CAACCATGTCTGCTGCTTCA
GI1RTF ACGCATTCTGTCACGTCTCT
GIRTR CTGCGTGAAGGTCTGCCAGT
34-RTF 5-ATGGGGCGAGGCAAGGTGG-3
34-RTR 5-CTAGGCCATCCACTCAGGAGGATAACC-3
341F 5-CAGGAATATGTGAACTTGAAGGCACATGTTGAG-3
34IR 5-CGAGGGCCTGGAAGAAGTGCT-3
OsMADSI1-IF 5-GCAACTACAACTCACAGGATGC-3
OsMADSI1-IR 5-GATGAGCAACCATGTCTGCTGCT-3
34ProF 5-AAAAGAATTCCTTACTTTCTCAGACATCGCAACAGGCT-3
34ProR 5-GGATCCAGCTCGTAGGCCTTCTTG-3

OsMADS34-YF
OsMADS34-YR
OsMADSI-YF
OsMADSI-YR

5-GAATTCATGGGGCGAGGCAAGGTGG-3
5-GGATCCCTAGGCCATCCACTCAGGAG-3
5-CGCGGATCCAGATGGGGAGGGGGAAGG-3
5-TGCCTGCAGGGAATGGTCACCC-3
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Supplemental Figure 1. Phenotypes of osmads34 mutants.

A: Plant morphology of wild type (left), osmads34-1 (middle) and osmads34-2 (right) at heading stage. B and C: Stem elongation patterns of
osmads34-1(B) and osmads34-2(C). D: The length pattern of five internodes and the panicle of wild type, osmads34-1, osmads34-2 respectively.
Numbers indicate the internode positions of plant from the top to base. E and F: The outer surfaces of lemmas osmads34-1 (E) and osmads34-2

(F) showing regular bulges as wild type (arrow). Bar=10cmin A, 5 cm in B and C, 50 um in E and F.
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Supplemental Figure 2. Histological analysis of the mutant spikelets

A and F: Wild-type spikelet. A: Transverse section of the top of a wild-type spikelet (green arrow in Fig. 1D) showing five vascular bundles in
the lemma (star), three vascular bundles in the palea and only one vascular bundle in the sterile lemma. F: A close-up of the palea of top
transverse section (green arrow in Fig. 1D). Note that four types of cell identity can be observed in the wild type lemma and palea, i.e, silicified
cell (sc), fibrous sclerenchymatous cell (fs), spongy parenchymatous cell (spc) and non-silicified cell (nsc).

B: Transverse section of the top of the osmads34-1 spikelet (green white arrow in Fig. 1E ) showing five vascular bundles (indicated by blue
stars) of the sterile lemma.

G: A close-up of the osmads34-1 palea of top transverse section (green arrow in Fig. 1E) showing four cell types of sc, fs, spc and nsc.

C: Transverse section of the bottom of an osmads34-2 spikelet (green arrow in Fig. 1F) showing more vascular bundles (indicated by blue stars)
in the lemma/leaf-like sterile lemmas.

H: A close-up of palea of 0smads34-2 of top transverse section (green arrow in Fig. 1F). Four cell types of sc, fs, spc and nsc are observed.

D and I: osmadsl-z spikeletes.

D: Transverse section of the bottom of an osmadsl-z spikelet showing leafy le/pa, four enlarged lodicules and reduced stamens (green arrow in
Fig. 1L).

I: Close-up of the sterile lemma (red arrow in Fig. 1L). The osmadsl-z sterile lemma had the similar internal sclerenchymatous cells as wild
type.

E and J: osmads34-1 osmadsl-z spikelets.

E: Transverse section of the top of the osmads34-1 osmadsl-z spikelet showing le/pa like sterile lemma, leafy le/pa, four enlarged lodicules and
reduced stamens(green arrow in Fig. 1M).

J: A close-up of the sterile lemma (red arrow in Fig. 1M), four cell types are observed in elongated sterile lemma.



sl: sterile lemma; Isl: lemma/leaf-like sterile lemma; le: lemma; pa: palea; st: stamen; ca: carpel; elo: enlarged lodicules; fs: fibrous sclerenchyma,;
nsc: non-silicified cell; sc: silicified cell; scl: sclerenchymatous cell; spc: spongy parenchymatous cell.

Bar=100 pm in A to E, 50 um in F-J.
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Supplemental Figure 3. Allelic and complementary analyses of osmads34
mutants and ectopic expression of OsSMADS34 in wild type.

A: Panicle of osmads34-1 (left); F1 plant of osmads34-1 and osmads34-2 (middle)
showing similar defect to osmads34-1 and osmads34-2; and osmads34-2 (right). B:
RT-PCR analysis of OSMADS34 transcripts of wild type, osmads34-1 and
osmads34-1 flowers at stage In 7. The expression level of OSMADS34 in osmads34-1



is close to that of wild type, but no detectable transcripts of OSMADS34 in
osmads34-2. C: The osmads34-1 spikelet at In9. D: The Spikelet of F1 plant of
osmads34-1 and osmads34-2 at stag In9. E: The osmads34-2 spikelet at stage In9. F:
Sequencing analysis of OSMADS34 from the wild type, 0smads34-1, osmads34-2, as
well as the F1 plant of osmads34-1 and osmads34-2, the mutation marked by red box.
G: The wild-type panicle at In9. H: The panicle of wild-type plant over expressing
OsMADS34 at In 9. I: The panicle of osmads34-1 plant over expressing OSMADS34 at
In9. J: The panicle of osmads34-2 plant over expressing OSMADS34 at In9. K: The
panicle of osmads34-1 plant at In9. L: The panicle of osmads34-2 at In9. M: Spikelets
of wild type (wt), wild-type plant over expressing OSMADS34 (wt-OX), osmads34-1
plant over expressing OSMADS34 (osmads34-1-OX), osmads34-2 plant over
expressing OSMADS34 (osmads34-2-0OX), osmads34-1 and osmads34-2. OE means
over expressing OSMADS34. N: RT-PCR analysis of OSMADS34 mRNA levels in
wild type, 0Smads34-1 and transgenic lines. RNA was extracted from young panicles
of each plant (Stage In7). OX: Over expression. Bar=2 ¢cm in A and G-L, 2 mm in
C-E and 3 mm in M.
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Supplemental Figure 4. Sequence analysis of the OsSMADS34 gene and its
homologs.

A: 38 MADS-box genes from Lolium perenne, Oryza sativa, Sorghum bicolor,
Triticum aestivum and Zea mays, are used to construct Maximum-likelihood (ML)
tree using the PHYML software (http://atgc.lirmm.fr/phyml/) with the WAG model
and an estimated proportion of invariable sites plus 8 categories of gamma
distribution of substitution rates and 100 nonparametric bootstrap replicates. The
MIKC motifs of 22 grass SEP-like proteins (7 in OsMADSS clade, 8 in OsMADSI
clade, and 7 in OsMADS34 clade) are indicated, and the exon-intron patterns of 6
grass SEP-like genes are compared.

B: OsMADSI, OsMADSS5 and OsMADS34 were aligned to compare their MIKC
motifs. We also found that, after the gene duplication, OSMADS34 acquired distinct

sequence structure in its C-terminal region.
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AGGCCTACAATAGACAGCCAAATCAACCACAC-—— 1 573
AGGCCTAT GGACAACAGCCACCTCAACAGCAA——— © 495
CCATACAACCCACAACAACCCCAACAGCAA——— @ 540
ATTCTTACAATCGACAGCCGECTCAAGCCCAG——— @+ 417
JCCCTTACGGTCGTCATCAT CATCAACAACARACAR 573
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T - ——————————— GTAAATGCTGCA
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Supplemental Figure 5. Sequence aligment of the OsSMADS34 and its homologs.

Black dark and grey boxex indicate the similar nucleotides.



Fig.S6
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pGBK-OsMADS34
SD/~Trp

pGBK-OsMADS34
SD/-Ade/~His/~Trp

SD/~Leu/~Trp

pGAD-T7/pGBK-T7
SD/~Ade/-His/~Leu/~Trp

pGAD-OsMADS34/pGBK-OsMADS34
SD/-Leu/-Trp

pGAD-OsMADS1/pGBK-OsMADS34 _
SD/-Ade/-His/~Leu/-Trp

Supplemental Figure 6. OSMADS34 has no transactivational activity, forms

pGAD-OsMADS34/pGBK-OsMADS34
SD/-Ade/-His/~Leu/~Trp

pGAD-OsMADS1/pGBK-OsMADS34
SD/—Leu/~Trp

homodimer and has no interaction with OsMADS1 in yeast cells.
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Fig.S7
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Supplemental Figure 7. Analysis and identification of the osmads1-z mutant

A-C are the allelic test between the nsr and osmadsl-z; A: spikelet of nsr; B: spikelet
of osmadsl-z; C: spikelet of F1 progeny of nsr and osmadsl-z. D: RT-PCR analysis
of OSMADS1 in wild-type and osmadsl-z, no detectable transcript of OSMADS1 was
observed in the osmadsl-z spikelet at stage In7; E: Identification of the deleted
OsMADS1 fragment in osmadsl-z with smaller size compared with wild type, M
indicates molecular marker.

Bar: 2 mm in A-C.
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