
Table S1.  The awn phenotype of transgenic lines and parental lines. 

(Bessho- Uehara et al. 2016) 

* P < 0.05 based on two-tailed Student’s t test. 

  Number of seeds 
awn length(mm) 

Frequency of awned 
seeds(%)   Awned Awnless 

WCSL26 237 14 26.6±0.84* 96.1±6.52* 

Nipponbare 0 261 0 0  

pGW501(V.C.) (line1) 0 223 0 0  

pGW501(V.C.) (line2) 0 129 0 0  

pGW501(V.C.) (line3) 0 217 0 0  

pRAE2::RAE2 (line 1) 230 11 25.2±0.73* 95.4±3.43* 

pRAE2::RAE2 (line 2) 259 36 28.3±0.62* 87.8±4.25* 

pRAE2::RAE2 (line 3) 213 12 15.1±0.68* 94.7±8.15* 

GIL116 143 143 20.2±2.82 100±0.0 

T65 0 242 0.0±0.0 0.0±0.0 

pANDA(V.C)  (line1) 49 1 16.8±3.09 98.3±1.08 

pANDA(V.C) (line2) 55 0 17.5±5.38 100±0.0 

pANDA(V.C) (line3) 12 0 23.2±3.56 100±0.0 

OgAWN2-RNAi (line 1) 25 5 10.1±2.06* 83.3±8.15 

OgAWN2-RNAi (line 2) 23 3 7.4±3.04* 84.5±6.53 

OgAWN2-RNAi (line 3) 26 6 8.5±2.13* 81.3±4.78 

pCAMBIA(V.C.) (line1) 0 41 0 0 

pCAMBIA(V.C.) (line2) 0 35 0 0 

pCAMBIA(V.C.) (line3) 0 33 0 0 

rae2(4C)ox (line1) 0 38 0 0 

rae2(4C)ox (line2) 0 42 0 0 

rae2(4C)ox (line3) 0 45 0 0 

rae2(5C)ox (line1) 0 50 0 0 

rae2(5C)ox (line2) 0 32 0 0 

rae2(5C)ox (line3) 0 34 0 0 

RAE2(6C)ox (line1) 25 15 23.8±5.24* 38.3±1.15* 

RAE2(6C)ox (line2) 29 18 19.8±2.56* 40.2±3.43* 

RAE2(6C)ox (line3) 24 13 24.5±3.17* 37.5±2.89* 

rae2(7C)ox (line1) 0 48 0 0 

rae2(7C)ox (line2) 0 51 0 0 

rae2(7C)ox (line3) 0 39 0 0 
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Table S3. Seven different length polymorphisms in the GC-repeat region of RAE2. 

  nt length 
***protein 

length class 
Cys no. wild Asian cult. Asian wild African cult. African 

African 18 medium 

5C/ 6C 

10 11 

Asian 

15 medium 25* 

21 medium 9 

24 medium 9 4 

20 short 
4C 

5 17 

23 short 1 

22 long 7C 12** 20     

*one accession showed short RAE2 protein length (4C) because of the 1 bp insertion in apart from GC-rich region 

**one accession showed medium RAE2 protein length (5C) because of the 1 bp insertion in apart from GC-rich region 

(Bessho- Uehara et al. 2016) 

***the classification of protein length class is described in Fig. S7B legend 
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Table S5. RAE2 variants across the five subpopulations of O. sativa. 

Protein type tej trj aro aus ind 

Short (dysfunc.) 0.33 0.33 1.00 1.00 

Medium (func.) 0.33 0.18 

Long (dysfunc.) 0.33 0.55 1.00 

n 6 11 6 6 12 

(Bessho- Uehara et al. 2016) 



Table S6. The list of SP-8 type protease expressed in the spikelet. 
FeatureNum

No. Locus IDs Chromosome location Accession (Link to graph)

1 LOC_Os01g17160 chr01 AK119444 36860

2 LOC_Os01g50680 chr01 - 5682

3 LOC_Os01g52750 chr01 AK108195 17131

4 LOC_Os01g56320 chr01 AK070376 37342

5 LOC_Os01g58240 chr01 AK109067 14086

6 LOC_Os01g58260 chr01 AF200467 30347

7 LOC_Os01g58270 chr01 - 1768

8 LOC_Os01g58280 chr01 AK066488 6645

9 LOC_Os01g58290 chr01 AK100351 18445

10 LOC_Os01g6485 chr01 - -

11 LOC_Os01g64860 chr01 AK062271 19280

12 LOC_Os02g10520 chr02 AK120287 30014

AK106394 40115

13 LOC_Os02g16940 chr02 - 8596

14 LOC_Os02g17000 chr02 AK110825 25369

15 LOC_Os02g17060 chr02 - -

16 LOC_Os02g17080 chr02 - -

17 LOC_Os02g17090 chr02 AK072092 42776

18 LOC_Os02g17150 chr02 - 35042

19 LOC_Os02g44520 chr02 AK103515 33598

AK067099 34821

AK066478 41274

20 LOC_Os02g44590 chr02 AB037371 19329

AK072929 20201

AK100551 21433

21 LOC_Os02g53850 chr02 - 16087

22 LOC_Os02g53860 chr02 AK106527 5667

AK121728 42860

23 LOC_Os02g53910 chr02 - -

24 LOC_Os02g53970 chr02 AK070669 30949

25 LOC_Os03g02750 chr03 AK069220 12951

26 LOC_Os03g04950 chr03 - -

27 LOC_Os03g06290 chr03 AK071242 43120

28 LOC_Os03g13930 chr03 - 39736

29 LOC_Os03g31630 chr03 - 37303

30 LOC_Os03g40830 chr03 AK105749 29457

31 LOC_Os03g55350 chr03 AK101646 22817

AK103255 31812

32 LOC_Os04g02960 chr04 CI260116 1713

33 LOC_Os04g02980 chr04 - 4178

34 LOC_Os04g03060 chr04 - 16547

35 LOC_Os04g03100 chr04 - 26338

36 LOC_Os04g03710 chr04 - -

37 LOC_Os04g03800 chr04 - -

38 LOC_Os04g03810 chr04 AK062269 23506

39 LOC_Os04g03850 chr04 - -

40 LOC_Os04g10360 chr04 CB653384 32192

41 LOC_Os04g35140 chr04 AK105112 5780

42 LOC_Os04g45960 chr04 AK106823 12015

AY644644 15417

AY683198 21133

43 LOC_Os04g47150 chr04 AK100861 1851

44 LOC_Os04g47160 chr04 - 23449

45 LOC_Os04g48420 chr04 - -

46 LOC_Os05g30580 chr05 AK064686 5180

47 LOC_Os05g36010 chr05 AK067138 31360

48 LOC_Os06g06800 chr06 - -

49 LOC_Os06g06810 chr06 AK071415 24262

50 LOC_Os06g40700 chr06 AK109185 4261

51 LOC_Os06g41880 chr06 - 39167

52 LOC_Os06g48650 chr06 AK102835 3665

53 LOC_Os07g39020 chr07 AK107610 24754

54 LOC_Os07g48650 chr07 AK119348 41308

55 LOC_Os08g23740 chr08 - -

56 LOC_Os08g35090 chr08 CI043104 38603

57 LOC_Os09g26920 chr09 CI383807 8743

58 LOC_Os09g30250 chr09 CI269495 4777

59 LOC_Os09g36110 chr09 - 16075

60 LOC_Os10g25450 chr10 CI191448 30831

61 LOC_Os10g38080 chr10 AK069238 21727

62 LOC_Os11g15520 chr11 AK110921 33825

63 LOC_Os12g23980 chr12 - 23981

(Bessho- Uehara et al. 2016) 



Table S7. Primers used in this study. 

(Bessho- Uehara et al. 2016) 

Purpose name Sequence (5' -> 3')

Linkage mapping of RAE2 8KG23941 CACGCTTGTAAGGCTGAGTT

ATTCCGTATCCGAAAACCTC

8KG23994 TGGAACAACGTGAGATTGTC

GTTCCTGATCAGATTGTTGC

8KG23999 CATCCATCAACATGTCGTCG

CGCCATGTATAGTGTGATTCCG

8KG24021 TATCCTTCTTGGGTTCTTGC

TGAATGTGGTGCATTTCATC

BAC screening pk31 GCACCTCAGCCTGGTTTCAAG

pk32 GTAGTAGTTTGGTTGTTCTCTTGC

RAE2 promoter sequencing KU42 CCAAGATGACAGCATGCTACTG

KU43 CCAATTCTTTGTAACAAAGGGTAG

RAE2 coding region cloning KU32 CACCATGAGGACGGCGGCCACGCCGCCT

KU35 TCAGGGGTCGAACAGGCG

RAE2 RNAi construct RNAi-F CACCGATAGATTCCGTGTAATAT

RNAi-R ATATTACACGGAATCTATC

qRT-PCR of RAE2 KU37 ATTTTGACCAGACCACCTCG
KU38 CGCCCAGCTACTTATACCCA

qRT-PCR of ACT1 ACT1 RT-f GGATCCATCTTGGCATCTCTCA

ACT1 RT-r GGGCCAGACTCGTCGTACTC

qRT-PCR of UBQ5 UBQ5 RT-f AAACCCTAACGGGGAAGACCATAA

UBQ5 RT-r CCACAGTAATGGCGATCAAAATGA

in situ probe of RAE2 in situ-f AGCTTCTTGGTAGGCGAGGTGT

in situ-r GAAGAAGACGGCGAGGAGGA

3xFLAG primer KU71 CGACCATGGGATTACAAGGATGACGACGATAAGGACTATAAGGACGATGATGACAAGGATTACAAAGATG

KU72 CGACCATGGTTTATCGTCATCATCTTTGTAATCCTTGTCATCATCGTCCTTATAGTCCTTATCGTCGTCA

pACT::RAE2-3xFLAG KU73 ATGTCTAGAATGAGGACGGCGGCCACGCC

KU75  CTAAGCTTACGGGGTCGAACAGGCGGTCGC

recombinant RAE2 pro-peptide PRO-f CCGATATCAGGCTCCCTCCTCCTCGC

PRO-r GGTGCTCGAGCTACCATGGTTTATCGTCAT

recombinant RAE2 mature peptide MA-f GATCGGATCCCGGCTGGGGTCGAGCCCGCC

MA-r CCCAAGCTTTCAGGGGTCGAAC

Alanine substituted construct #1 KU132 GAGGAGAAGGTGCGGGCGGCGGCGGCGGCGGCGAGCTGCTACAGCAAGTGC

KU133 CCCGTAGCACTTGCTGTAGCAGCTCGCCGCCGCCGCCGCCGCCCGCACCTTCTC

Alanine substituted construct #2 KU111 GGGGAGGAGGAGGCGGCGCGGCTGGGGTCG

KU112 CAGCCGCGCCGCCTCCTCCTCCCCAGCCAC

Alanine substituted construct #3 KU113 GAGGAGGAGAAGGCGGCGCTGGGGTCGAGC

KU114 CCCCAGCGCCGCCTTCTCCTCCTCCCCAGC

Alanine substituted construct #4 KU121 GCTGTAGCAGCTCGCCGCGCTCGACCCCAG

KU122 CTCGACCCCAGCCGCACCGCCGCCGCCTCCCCAGC

SLP1 cloning KU127 CACCATGCAGACTTATGTGATCGTCTTTG

KU139 GGAATTCCCTACCCGCAGGTCGTCTTG

semi qRT-PCR of SLP1 KU144 CGTGTCCCCTACAACATAATGTCC

KU146 GATCTTGCCGCTGTCGTTGTC

in vitro translation of SLP1 FLAG-f CCAGCAGGGAGGTACTATGCAGACTTATGTGATCGT

FLAG-r CCTTATGGCCGGATCCAAGAGCTCTTTTTTTTTTTTACCCGCAGGTCGTCTTG


