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Supplementary Figures
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Supplementary Fig. 1. Distribution of Chinese wild rice genes derived from three

prediction methods after EVidenceModeler integration.
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Supplementary Fig. 2. Petal diagram of gene family clustering of Zizania latifolia
and nine other species. The number of gene families shared by all species is shown in
the middle circle and the number of gene families unique to each species is shown in

the outer edges.
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Supplementary Fig. 3. Evolutionary trees and transposable element (TE) of Chinese wild rice and other representative plant species with

-
L

differentiation time. Time on the evolutionary tree represents the divergence time supported by 95% of the highest posterior density (HPD). At
the bottom of the tree is the geological era, and at the top of the tree is the absolute age, in millions of years, defined by the shadow of each
geological period. The geological periods include Cretaceous, Paleogene (Pa.), and Neogene (Ne.). Each coloured bar represents the proportion

of each TE superfamily.
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Supplementary Fig. 4. KEGG enrichment analyses for the positive selection genes in

Zizania latifolia.
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Supplementary Fig. 5. Collinearity analysis between genomes (a) and seed shattering-
related genes (b) of Zizania latifolia and Oryza sativa. Chr01-Chr17, chromosomes 1-17 of Z.
latifolia; LG1-LG12; linkage groups 1-12 of O. sativa. Candidate genes for seed shattering in O.
sativa and Z. latifolia are shown in Supplementary Data 4. The grey lines represent the collinearity
between the O. sativa and Z. latifolia genome, and the red lines represent the collinearity of seed

shattering-related genes between Z. latifolia and O. sativa.
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Supplementary Fig. 6. A phylogenetic tree of seed shattering genes in Zizania

latifolia and Oryza sativa.
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Supplementary Fig. 7. Analysis on motif of seed shattering genes in Zizania
latifolia. a, phylogenetic tree; b, gene structure analysis; ¢, motif distribution analysis;

d, motif sequence analysis.
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Supplementary Fig. 9. The protein sequence alignment of OsGRF4/PT2 and its

homologous sequences in Z. latifolia and Oryza species.
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Supplementary Fig. 10. The protein sequence alignment of OsShl and its

homologous sequences in Z. latifolia and Oryza species.
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Supplementary Fig. 11. The protein sequence alignment of OsNPCI1
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Supplementary Fig. 12. The protein sequence alignment of sh4/SHAI1 and its

homologous sequences in Z. latifolia and Oryza species.
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Supplementary Fig. 13. The protein sequence alignment of SHAT1 and its

homologous sequences in Z. latifolia and Oryza species.
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Supplementary Fig. 14. The protein sequence alignment of OsLGIl and its

homologous sequences in Z. latifolia and Oryza species.
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Supplementary Fig. 15. The protein sequence alignment of SH5 and its homologous

sequences in Z. latifolia and Oryza species.
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Supplementary Fig. 16. The protein sequence alignment of sh-h/OsCPL1 and its

homologous sequences in Z. latifolia and Oryza species.
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Supplementary Tables

Supplementary Table 1. Sequencing data statistics of Oxford Nanopore technology

(ONT) and Illumina sequencing for Chinese wild rice Huai’an

ONT sequencing

Illumina sequencing

Clean Reads

Raw reads Clean reads Clean reads
Size of library (bp) 20 20 350
Number of reads 5,009,027 3,970,614 228,677,035
Average length of reads

13,067 15,503 150

(bp)
Total bases (bp) 65,456,644,980 61,559,056,417 68,499,340,900
Mean quality 7.89 8.37 Q30 >92.19%
Sequencing depth 119.58x 112.46x% 113.01x
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Supplementary Table 2. Statistics of 17 Chinese wild rice assembled chromosomes

Cluster Cluster length Order Order length
Group
number (bp) number (bp)
Chr01 18 50,101,234 13 49,612,983
Chr02 29 48,046,012 19 47,112,129
Chr03 21 46,583,488 10 45,588,614
Chro4 12 45,369,969 8 44,977,458
Chr05 18 33,710,764 10 32,992,499
Chr06 12 33,104,032 9 32,889,764
Chr07 21 33,547,554 15 32,783,925
Chr08 12 32,655,998 8 32,287,380
Chr09 17 28,790,088 9 28,249,098
Chr10 25 29,018,640 14 27,421,652
Chrll 11 27,637,196 7 27,423,664
Chr12 22 26,660,827 14 25,649,991
Chr13 12 23,914,037 7 23,650,067
Chr14 31 24,459,573 21 23,072,643
Chr15 10 22,050,986 4 21,753,664
Chrl6 16 22,318,559 10 21,397,443
Chr17 13 17,392,854 7 17,007,237
Total 545,361,811(99.6 533,870,211(97.
) 300(90.36) 185(61.67)
(ratio %) 3) 89)
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Supplementary Table 3. Evaluation of genome assembly completeness with 1,375
BUSCO?! groups

Genome
Type Number Percent (%)
Complete BUSCOs 1,577 97.71
Complete and single-copy BUSCOs 1249 77.39
Complete and duplicated BUSCOs 328 20.32
Fragmented BUSCOs 9 0.56
Missing BUSCOs 28 1.73
Total Lineage BUSCOs 1,614 100

1BUSCO, Benchmarking Universal Single-Copy Orthologue
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Supplementary Table 4. Comparison of BUSCO groups of Next Generation
Sequencing (NGS) and Oxford Nanopore technology (ONT) of the Chinese wild rice

genomes
Complete  Complete
) o Total
Complete and single- and Fragmented Missing )
Type ) lineage
BUSCOs! copy duplicated = BUSCOs BUSCOs
BUSCOs
BUSCOs BUSCOs
4426 3208 1218 374
NGS 96 (1.96%) 4896
(90.40%)  (65.52%) (24.88%) (7.64%)
4634 3130 1504 225
37 (0.76%) 4896
(94.65%)  (63.93%) (30.72%) (4.60%)

1BUSCO, Benchmarking Universal Single-Copy Orthologue
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Supplementary Table 5. Comparison of long terminal repeat (LTR) assembly index
(LAI) of Next Generation Sequencing (NGS) and Oxford Nanopore technology
(ONT) of the Chinese wild rice genome

Type From To Intact Total Raw LAI LAI
NGS 1 603,989,347  0.0022 0.1782 1.25 6.88
ONT 1 547,397,560  0.0299 0.3773 7.94 13.57
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Supplementary Table 6. Statistics of repetitive sequences in the Chinese wild rice

genome
Type Number Length (bp) Rate (%)
Classl 244,890 206,264,154 37.68
Classl/LTR/Copia 120,603 124,698,688 22.78
Classl/LTR/Gypsy 89,814 68,441,219 12.50
Classl/LTR/TRIM 2,276 416,227 0.08
Classl/LTR/Unknown 30,558 12,172,708 2.22
Classl/LINE 1,354 490,060 0.09
Classl/SINE 284 44,904 0.01
Classl/Unknown 1 348 0
Classll 263,498 83,298,065 15.21
Classll/TIR/ICACTA 41,332 19,593,368 3.58
Classll/TIR/Mutator 35,375 10,591,002 1.93
Classll/TIR/PIF_Harbinger 14,615 3,554,936 0.65
Classll/TIR/Tc1l_Mariner 19,714 4,591,368 0.84
Classll/TIR/hAT 31,088 9,096,346 1.66
Classll/TIR/polinton 13 6,986 0
Classll/TIR/Unknown 2,208 857,661 0.16
ClasslI/helitron 102,073 29,475,694 5.38
Classll/repeat_region 17,080 5,530,704 1.01
Total 508,388 289,562,219 52.89
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Supplementary Table 7. Statistics of gene family clustering in 11 species

Perce
NU Perce Numb  ntage
Perce Numb Numb  erof of
mbe Perce ntage
Numb ntage er of erof  genes genes
r of ntage of . . .
Nurr er of of orthog specie in in
un- of orthog . .
. ber genes . genes roups S- specie  specie
Species . assi . unass . roups e
of in in . contai . specifi S- S-
gne igned . contai - -
gene orthog d ortho- enes ning nin c specifi  specifi
roups ene group g(%) specie S ec?e orthog c c
g s (%) S P roups orthog orthog
S s (%)
roups  roups
(%)
Arabid
opsis 27, 12,0
thalian 379 15,356 93 56.1 43.9 9,637 25.2 3,066 7,926 28.9
a
Brachy
podium 32, 6,03
distach 439 26,402 . 814 186 20,713 54.3 329 957 3.0
yon
Hordeu 63, 133
m 50,307 79.0 21.0 23,472 61.5 2,981 17,345 27.2
658 51
vulgare
Leersia = 29, o) 065 49 g9 171 19855 520 212 586 2.0
perrieri 017 2
Onyza o) 9,04
brachy 22,966 71.7 28.3 19,528 51.2 311 733 2.3
010 4
antha
Orvza 42, 51919 102 757 243 22797 597 828 3218 78
sativa 189 70
Sorghu
m 34, 28,190 5.93 82.6 174 21,634 56.7 419 1,206 35
. 129 9
bicolor
Searia 34, ogg31 45 863 137 21966 575 399 1363 39
italica 584 3
Zizania 38, 4,92
latifolia 852 33,924 8 87.3 12.7 20,342 53.3 310 788 2.0
zea 39 a5 008 g6 154 21002 553 1405 4661 118
mays 422 6
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Supplementary Table 8. Seed shattering related genes in Oryza sativa

Gene Chromosome Genomic locus Coding protein Reference
qSH1 1 LOC 0s01g62920.1 BEL1-type homeobox [1]
OsGRF4/PT2 2 LOC 0s02g47280.1 Growth-regulating factor [2]
OsShli 3 LOC 0Os03g44710.1 YABBY transcription factor [3]
OsNPCl1 3 LOC 0s03g61130.1 Phospholipase C1 [4]
sh4/SHAI 4 LOC 0s04g57530.1 Myb3 transcription factor [5,6]
SHAT 4 LOC 0s04g55560.2 AP?2 transcription factor [7]
OsLGI 4 LOC 0s04g56170.1 SQUAMOS‘srz:Z;EOter'binding 8,9]
SHS5 5 LOC 0Os05g38120.1 BEL1-type homeobox [10]
sh-h/OsCPL1 7 LOC _0s07g10690.1 CTD phosphatase [11]
SSHI 7 LOC 0s07g13170.1 AP2 transcription factor [12]
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Supplementary Table 9. Contents of phytohormones (ng/g) between abscission layer

formation (ALF) and abscission layer degradation (ALD) tissues in Chinese wild rice.

Error bars indicate the standard error of the mean of the three independent

experiments. Asterisks (*) indicate values that differ significantly according to

Tukey’s test (P < 0.05).
Phytohormones Category ALF ALD
Abscisic acid ABA 79.5667+17.8646 906.6667+169.9098*
ABA-glucosy! ester ABA 17.6667+1.4572 139429.0517*
1-Aminocyclopropanecarboxylic
acid ETH 10945.2915 152+13.1149*
cis-Zeatin CK 0.18240.033 0.275740.0282*
Dihydrozeatin-7-Glucoside CK 0.48940.1037 4.242.5247
Dihydrozeatin CK 040 0.217740.377
trans-Zeatin CK 0.642740.0636 1.6793+40.6311
trans-Zeatin riboside CK 0.5240.164 1.561340.5313*
N6-isopentenyladenine CK 0.180740.0431 0.392340.0335*
N6-isopentenyladenosine CK 0.273740.0496 0.358340.1334
Gibberellin A3 GA 0.441340.3823 0.56+0.9699
Gibberellin A4 GA 1.2133+1.3146 0+
Gibberellin A7 GA 0.27340.1495 0.119640.0709
Gibberellin A9 GA 2.083340.3099* 030
Gibberellin A15 GA 0.266740.1334 0.3433+0.5861
Gibberellin A19 GA 5.063340.6573* 0.98+1.6974
Gibberellin A24 GA 1.3367+1.1853 0.2840.485
Gibberellin A53 GA 3.0933+1.6407 2.1340.3704
Indole-3-acetic acid Auxin 3.94+1.0553 121.0333436.3704*
1-O-indol-3-ylacetylglucose Auxin 00 33.033344.9238*
Indole-3-carboxylic acid Auxin 3.133340.5829 12.276743.6382*
Indole-3-carboxaldehyde Auxin 9.723340.9063 12.545.5669
Methyl indole-3-acetate Auxin 2.274).6528 6.942.0219*
3-Indolepropionic acid Auxin 2.333340.5853 1.646740.5829
Dihydrojasmonic acid JA 2.133340.2715 2.9467+1.0228
Jasmonic acid JA 267467.5796* 93.6+16.4037
Jasmonoyl-L-isoleucine JA 13444 129.9437.5237
Methyl jasmonate JA 0.72240.2413* 0.185740.0427
cis(+)-12-oxophytodienoic acid JA 136417.0587 141444.3058
Salicylic acid SA 131.6667423.8607 311#+14.7309*
Salicylic acid 2-O-B-Glucoside SA 2633.33334303.5347 5656.6667+190.0877*
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Supplementary Table 10. Expression level of genes in Zizania latifolia phytocassane

gene cluster. ALF, abscission layer formation; ALD, abscission layer degradation.

A A A L L L St St St
SI\?Q Zlat | E Sta En L L L I:AI\: Iﬁ: Iﬁ: ea ea ea e e e
me D oIt d D- D- D- 1 o2 3 f- f~ f m- m- m-
1 2 3 1 2 3 1 2 3
CYP Zla08 C 225 225 0. 0. 0. 02 01 01 0 O O
76M G012 hr 389 404 12 06 45 49 90 26 05 13 05 O O O
5 880.1 8 24 29 1 9% 92 7 3 1 47 36 29
CYP Zla08 C 225 225 0. 0. 0. 23 32 48 0. 0.
76M G012 hr 486 501 57 37 67 28 15 43 17 0 04 0 0 O
5 9001 8 33 44 B84 15 65 6 8 5 51 88
KSL Zla8 C 225 225 0. 0. 0. 09 13 0.8 0.
1 G012 hr 519 541 15 23 42 58 38 5 0 0 11 0 0 ©
9101 8 04 44 76 62 11 2 8 86
CPS Zla8 C 225 225 0. 1. 0. 49 33 18 0. 0. O
5 G012 hr 812 859 47 29 60 56 70 5'3 19 24 43 0 0 O
9201 8 85 82 15 34 4 8 5 21 42 75
CYP Zla08 C 225 225 2. 5 3. 13. 78 37 2. 1 2
76M G012 hr 926 941 03 93 65 16 39 43 62 50 12 0 O O
8 930.1 8 10 09 31 8 73 44 6 4 55 49 05
KSL Zla8 C 226 226 5 8 b 6.8 5.0 30 2. 1 3 o0 0.
7 G012 hr 037 098 09 21 75 1'5 72 9'2 39 86 29 04 0 27
9401 8 52 36 57 51 42 4 32 05 66 8 42
CYP ZIla08 C 226 226 2. 3. 2 33. 33. 48. 2. 1. O
71z G012 hr 199 218 65 39 O% 5% 54 41 24 45 79 0 0 O
6 960.1 8 82 64 5 9 23 02 51 31 47 32
CYP Zlal0 ri 532 532 5 7. 7. 11. 11 71 0. 0. O 0.
76M G007 1 751 908 93 16 05 56 80 5'7 98 62 98 0 19 O
7 850.1 0 5 6 54 67 53 48 23 7 97 04 83
KSL Zlal0 r(]:r 534 534 0. 0. 0. 51 21 17 0. 0. 0. 0. 0 O
5 G007 1 152 605 60 77 66 3 04 30 28 08 22 40 24 03
880.1 0 8 6 15 43 23 7 5 02 65 12 69 82 52
KSL ZIa10 t(1:r 534 53 4. 3. 4. 77 91 76 3. 3. 4. 5 4. b5
5 G007 1 757 222 28 94 35 36 07 73 25 90 61 57 26 05
890.1 0 0 9 9% 19 89 8 3 1 15 11 59 05 78 95
CYP Zlal0 r(1:r 535 536 O. 0. 21 17 05
76M G007 1 947 097 08 O 03 72 43 50 0O O O O O O
6 900.1 0 3 2 4 58 4 2 3
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Supplementary Table 11. Primers used for qRT-PCR of selected seed shattering

genes

Gene name Primer

Sequence (5°- 3’)

Actin

ZlgSH1a

ZIgSH1b

ZISHATa

ZISHATDb

ZILGla

ZILG1b

ZISH5a

ZISH5b

Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer

Reverse primer

AGAGCAGAGGCATTCCAAGT
ACTAACCGGCCACGTGTATT
AACACCACTGCTTCTCAGGG
ATGCAATGTTGTGCTGCGAG
CAACAACGCTGCTTCTCAGG
CAATGTTGTGCAGCGAGGAC
TCGACCAGAACTCGAAGCAT
CGAATTGGTGATGCCTGGGA
ACCCACCTAGATGACGACCA
GTGACACACACCTCCTCTCG
GAACGTACCATCTGCCAACT

CCGTCCTGATCCATGATTGGAA

GGCATCCATAGGGATCAGCA
TGAGGTAGTGGGAGCTGGTA
TGCTCCCTTTGCTTCCGTAG
TGCCACATCTTCTTTGCCGA
CGAGCTCATTGGCACTGGTA
TCAGCAATGTAAGCCCGGTT
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