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[bookmark: _Toc46213938][bookmark: _Toc46213957][bookmark: _Toc46213991][bookmark: _Toc51601789]Supplementary Table 1 Genome survey by k-mer method
	[bookmark: RANGE!C11]Item
	Value

	raw_peak
	23

	now_node
	767,314,997

	low_kmer
	1,300,729,763

	now_kmer
	49,801,585,753

	cvg
	23

	a[1/2]
	0.0427106

	a[1]
	0.216474

	b[1/2]
	0.168431

	b[1]
	0.158596

	Genome size (bp)
	2,191,630,000

	Repeat content
	0.673

	Heterozygosity
	0.0013



[bookmark: _Toc44327840][bookmark: _Toc46213939][bookmark: _Toc46213958][bookmark: _Toc46213992][bookmark: _Toc51601790][bookmark: OLE_LINK386][bookmark: OLE_LINK387][bookmark: OLE_LINK378][bookmark: OLE_LINK379]Supplementary Table 2 Statistics of raw and clean Nanopore sequencing data
	Items
	Raw data
	Clean data

	Number of sequences
	13,992,488
	10,037,103

	Sum of bases
	307,706,716,149
	280,844,554,363

	N50 (bp)
	32,212
	32,864

	N90 (bp)
	17,739
	19,801

	Mean sequence length (bp)
	21,990
	27,980

	Maximum sequence length (bp)
	250,629
	250,629

	Mean quality
	6.81
	7.96




[bookmark: _Toc44327841][bookmark: _Toc51601791]Supplementary Table 3 The length distribution of clean Nanopore sequencing data
	Length (bp)
	Reads number
	Total Length (bp)
	Percent
	Average Length (bp)

	2,000~5,000
	526,584
	1,813,915,139
	0.64%
	3,444.68

	5,000~10,000
	802,117
	5,968,453,124
	2.12%
	7,440.87

	10,000~20,000
	1,384,774
	21,066,209,829
	7.50%
	15,212.74

	20,000~30,000
	3,367,586
	85,458,560,306
	30.42%
	25,376.80

	30,000~40,000
	2,125,491
	72,713,391,709
	25.89%
	34,210.16

	40,000~50,000
	1,016,773
	45,314,556,965
	16.13%
	44,567.03

	50,000~60,000
	527,975
	28,660,643,807
	10.20%
	54,284.09

	60,000~70,000
	190,746
	12,221,818,866
	4.35%
	64,073.78

	70,000~80,000
	61,223
	4,534,169,242
	1.61%
	74,059.89

	>=80,000
	33,834
	3,092,835,376
	1.10%
	91,412.05




[bookmark: _Toc44327842][bookmark: _Toc51601792]Supplementary Table 4 Statistics of Illumina DNA sequencing data
	Library
	Insert size (bp)
	Read length (bp)
	Raw data (Gb)
	Clean data (Gb)
	Sequence depth (X)
	GC%

	ND_run448
	~ 400
	150
	82.86
	67.59
	~38
	46

	N500_run445
	~ 472
	250
	83.51
	73.34
	~ 41
	44

	N800_run445
	~ 630
	250
	39.37
	31.59
	~ 18
	44




[bookmark: _Toc44327843][bookmark: _Toc51601793]Supplementary Table 5 Statistics of the number of coding genes and InterProScan annotation for 19 pseudochromosomes
	Pseudo-chromosome

	Length (bp)
	Number of coding gene
	Number of genes annotated by InterProScan

	[bookmark: _Hlk39914347]Chr01
	144,624,297
	5,347
	4949

	Chr02
	141,797,626
	5,352
	4966

	Chr03
	122,330,789
	4,322
	3975

	Chr04
	108,741,605
	3,766
	3529

	Chr05
	119,689,306
	4,236
	3934

	Chr06
	113,455,120
	4,226
	3917

	Chr07
	150,811,276
	5,429
	5048

	Chr08
	90,590,548
	3,328
	3130

	Chr09
	115,207,000
	2,902
	2629

	Chr10
	130,888,329
	3,439
	3129

	Chr11
	75,828,887
	2,579
	2399

	Chr12
	83,158,305
	2,801
	2598

	Chr13
	74,599,310
	2,129
	1977

	Chr14
	94,845,455
	2,692
	2426

	Chr15
	61,782,722
	1,673
	1525

	Chr16
	79,875,055
	2,446
	2298

	Chr17
	78,232,433
	2,650
	2495

	Chr18
	88,986,391
	2,933
	2650

	Chr19
	81,019,333
	2,492
	2243

	Total
	1,956,463,787
	64,742
	59817

	Percentage
	94.30%
	94.75%
	87.54%










[bookmark: _Toc51601794][bookmark: OLE_LINK89][bookmark: OLE_LINK90][bookmark: OLE_LINK603][bookmark: OLE_LINK604]Supplementary Table 6 Sequence similarity of syntenic chromosomes
	[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Chromosome pair
	Sequence similarity
	Number of base matches (bp)
	Alignment block length (bp)

	Chr01/Chr02
	33.44%
	45,885,018 
	137,212,078 

	Chr03/Chr04
	33.07%
	34,247,603 
	103,561,892 

	Chr05/Chr06
	33.47%
	36,840,587 
	110,083,315 

	Chr07/Chr08/Chr13
	32.32%
	51,482,594 
	159,271,341 

	Chr09/Chr10
	32.70%
	36,841,772 
	112,667,930 

	Chr11/Chr12
	32.49%
	25,346,765 
	78,024,381 

	Chr14/Chr15
	31.66%
	17,924,374 
	56,611,164 

	Chr16/Chr17
	32.37%
	23,439,445 
	72,410,653 

	Chr18/Chr19
	32.37%
	24,733,803 
	76,402,799 





[bookmark: _Toc44327844][bookmark: _Toc51601795][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Supplementary Table 7 Comparison of Hi-C anchoring results generated by LACHSIS and 3d-dna pipeline
	Software
	3d-dna pipeline
	LACHESIS

	Mode
	Haploid
	Diploid
	

	Mis-join correction
	iterative = 0
	iterative = 2
	iterative = 0
	iterative = 2
	iterative = 7
	

	Number of scaffolds
	163
	3,996
	163
	3,996
	5,743
	919

	Total length (bp)
	2,310,174,655
	2,311,039,655
	1,903,956,058
	1,923,638,092
	1,929,321,746
	2,074,797,027

	Minimum sequence length (bp)
	1,000
	1,000
	1,000
	1,000
	1,000
	16,938

	Maximum sequence length (bp)
	188,012,908
	169,516,646
	147,938,815
	144,831,376
	136,530,390
	150,811,276

	Average sequence length (bp)
	14,172,851
	578,338
	11,680,712
	481,391
	335,943
	2,257,668

	N50 length (bp)
	102,464,518
	110,158,741
	83,487,897
	91,965,924
	86,557,408
	113,455,120

	N90 length (bp)
	58,123,791
	88,371,468
	52,571,489
	69,999,508
	12,483,367
	74,599,310

	GC content
	45.44%
	45.43%
	45.43%
	45.40%
	45.38%
	45.46%

	Ns
	0.06%
	0.09%
	0.03%
	0.07%
	0.10%
	0.01%

	NoN (bp)
	2,308,788,550
	2,308,959,719
	1,903,384,871
	1,922,291,545
	1,927,392,424
	2,074,589,547

	Proportion of longest 19 scaffolds
	88.038%
	94.431%
	87.842%
	93.926%
	87.817%
	94.297%

	Complete BUSCOs (C)
	
	1337 (97.2%)
	1335 (97.1%)
	1336 (97.2%)
	1332 (96.9%)
	1339 (97.4%)

	Complete and single-copy BUSCOs (S)
	
	462 (33.6%)
	550 (40.0%)
	500 (36.4%)
	532 (38.7%)
	480 (34.9%)

	Complete and duplicated BUSCOs (D)
	
	875 (63.6%)
	785 (57.1%)
	836 (60.8%)
	800 (58.2%)
	859 (62.5%)

	Fragmented BUSCOs (F)
	
	8 (0.6%)
	9 (0.7%)
	7 (0.5%)
	8 (0.6%)
	5 (0.4%)

	Missing BUSCOs (M)
	
	30 (2.2%)
	31 (2.2%)
	32 (2.3%)
	35 (2.5%)
	31 (2.2%)

	LTR Assembly Index (LAI)
	
	7.56
	
	9.06
	7.99
	12.11

	Illumina PE overall mapping rate
	
	99.94%
	99.77%
	99.76%
	99.74%
	99.82%

	Illumina PE properly paired rate
	
	97.43%
	95.51%
	95.52%
	95.50%
	96.28%





[bookmark: _Toc44327845][bookmark: _Toc51601796]Supplementary Table 8 Alignment summary of mRNA-Seq data
	Tissues
	Total reads pairs
	Overall alignment rate
	Read pairs aligned concordantly exactly 1 time
	Read pairs aligned concordantly >1 time
	Read pairs aligned concordantly 0 time

	Rhizome
	57,557,879
	94.99%
	41524903 (72.14%)
	11434473 (19.87%)
	4598503 (7.99%)

	Bud
	46,439,831
	94.83%
	35468029 (76.37%)
	7074581 (15.23%)
	3897221 (8.39%)

	Internode (lower)
	31,172,738
	95.37%
	24948230 (80.03%)
	4114803 (13.20%)
	2109705 (6.77%)

	Leaf
	20,935,960
	82.55%
	8655418 (41.34%)
	6266168 (29.93%)
	6014374 (28.73%)

	Internode (mid)
	31,490,989
	95.35%
	25280984 (80.28%)
	3993757 (12.68%)
	2216248 (7.04%)

	Root
	29,081,420
	93.01%
	21844282 (75.11%)
	4339072 (14.92%)
	2898066 (9.97%)

	Seedling
	14,920,573
	89.78%
	6288476 (42.15%)
	5980377 (40.08%)
	2651720 (17.77%)

	Spikelet
	11,566,744
	89.24%
	4756289 (41.12%)
	5169620 (44.69%)
	1640835 (14.19%)

	Internode (upper)
	31,285,582
	95.25%
	24913488 (79.63%)
	4143598 (13.24%)
	2228496 (7.12%)




[bookmark: _Toc44327846][bookmark: _Toc51601797][bookmark: _Toc44327847]Supplementary Table 9 The average GC content among 8 species
	Species
	Average GC content
	Genome size (Mb)

	A. thaliana
	36%
	119.67

	B. distachyon
	46.33%
	271.16

	O. sativa
	43.55%
	374.47

	S. italica
	45.60%
	405.74

	Z. mays
	46.20%
	2135.08

	S. bicolor
	41.81%
	708.86

	S. spontaneum
	44.81%
	3140.62

	M. lutarioriparius
	45.46%
	2074.8




[bookmark: _Toc51601798]Supplementary Table 10 Chromosome position of potential centromeric regions
	Pseudo-chromosome
	Start (bp)
	End (bp)
	Length (bp)

	Chr01
	74,439,407 
	76,426,273 
	1,986,866 

	Chr02
	72,472,025 
	76,907,038 
	4,435,013 

	Chr03
	68,117,061 
	69,229,757 
	1,112,696 

	Chr04
	60,516,868 
	62,299,598 
	1,782,730 

	Chr05
	65,512,690 
	66,263,644 
	750,954 

	Chr06
	63,571,080 
	66,730,587 
	3,159,507 

	Chr07
	60,512,231 
	61,250,233 
	738,002 

	Chr08
	54,518,937 
	56,187,833 
	1,668,896 

	Chr09
	51,573,634 
	59,132,349 
	7,558,715 

	Chr10
	60,969,865 
	68,653,332 
	7,683,467 

	Chr11
	54,544,432 
	55,417,084 
	872,652 

	Chr12
	57,919,498 
	58,464,632 
	545,134 

	Chr13
	39,266,917 
	40,054,122 
	787,205 

	Chr14
	41,831,481 
	47,480,766 
	5,649,285 

	Chr15
	27,631,199 
	35,271,239 
	7,640,040 

	Chr16
	38,103,434 
	38,357,246 
	253,812 

	Chr17
	44,674,089 
	45,750,082 
	1,075,993 

	Chr18
	45,599,654 
	46,192,743 
	593,089 

	Chr19
	38,912,793 
	39,019,645 
	106,852 




[bookmark: _Toc44327849][bookmark: _Toc51601799][bookmark: OLE_LINK416][bookmark: OLE_LINK417]Supplementary Table 11 Statistics of predicted gene models
	Item
	Value

	Genes
	

	Total length (bp)
	270,509,919

	Number of gene models
	68,328

	Mean gene length (bp)
	3,959

	Mean exon number per gene
	4.77

	Maximum exon number of genes
	78

	Number of single-exon gene
	17,400

	Number of genes annotated by InterProScan
	63,076 (93.21%)

	CDSs
	

	Total length (bp)
	83,031,134

	Number of CDS
	68,328

	Minimum CDS length (bp)
	150

	Maximum CDS length (bp)
	17,073

	Mean CDS length (bp)
	1,215

	Median CDS length (bp)
	1,008

	Introns
	

	Total length (bp)
	187,547,029

	Number of introns
	257,898

	Mean number per transcript
	3.77

	Mean intron length (bp)
	727

	Minimum intron length (bp)
	21

	Maximum intron length (bp)
	199,504




[bookmark: _Toc44327850][bookmark: _Toc51601800]Supplementary Table 12 Comparison of GC content of coding sequence among 8 species
	Species
	CDS count
	GC mean
	GC median
	GC3s mean
	GC3s median

	A. thaliana
	27,416
	44.45%
	44.20%
	40.53%
	39.80%

	B. distachyon
	34,130
	55.60%
	56.39%
	60.00%
	62.62%

	O. sativa
	39,049
	57.60%
	57.76%
	62.70%
	64.34%

	S. italica
	34,584
	56.50%
	57.43%
	62.60%
	65.01%

	Z. mays
	39,498
	54.80%
	56.31%
	60.00%
	63.18%

	S. bicolor
	34,129
	56.74%
	55.90%
	63.36%
	60.40%

	S. spontaneum
	112,788
	56.40%
	57.03%
	61.70%
	63.68%

	M. lutarioriparius
	68,328
	56.40%
	57.32%
	63.30%
	65.09%



[bookmark: _Toc44327851][bookmark: _Toc51601801]Supplementary Table 13 BUSCO notation assessment of predicted genes
	Item
	Value

	Complete BUSCOs (C)
	1350 (98.2%)

	Complete and single-copy BUSCOs (S)
	375 (27.3%)

	Complete and duplicated BUSCOs (D)
	975 (70.9%)

	Fragmented BUSCOs (F)
	17 (1.2%)

	Missing BUSCOs (M)
	8 (0.6%)

	Total BUSCO groups searched
	1375




[bookmark: _Toc44327853][bookmark: _Toc51601802]Supplementary Table 14 Statistics of repeat elements
	　
	Number of elements *
	Length occupied (bp)
	Genome proportion (%)

	LINEs
	47,965
	25,046,979
	1.21

	SINEs
	20,278
	3,383,723
	0.16

	LTR elements
	634,807
	970,568,697
	46.78

	DNA elements
	495,461
	200,045,511
	9.64

	Unclassified
	396,649
	136,871,521
	6.6

	Total interspersed repeats
	1,595,160
	1,335,916,431
	64.39

	Satellites
	2,560
	18,683,054
	0.9




[bookmark: _Toc44327857][bookmark: _Toc51601803]Supplementary Table 15 Statistics of MITEs
	MITEs
	

	Total length (bp)
	4,836,422

	Genome proportion
	0.23%

	Mean length
	253.721

	Number of MITE
	19,062

	Maximum length (bp)
	800

	Minimum length (bp)
	60



[bookmark: _Toc51601804][bookmark: _Toc44327854][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Supplementary Table 16 Statistics of tandem repeats
	Item
	Value

	Total length (bp)
	77,598,536

	Genome proportion (%)
	3.74005

	Average length (bp)
	149.812

	Count
	517,973

	Maximum length (bp)
	131,208

	Minimum length (bp)
	25




[bookmark: _Toc44327870][bookmark: _Toc51601805]Supplementary Table 17 The number of NBS-encoding genes per genome
	[bookmark: OLE_LINK91][bookmark: OLE_LINK92]Predicted protein domains
	Letter code
	M. lutarioriparius
	S. bicolor
	Z. mays
	O. sativa

	NBS-LRR type genes
	
	
	
	
	

	NBS-LRR
	NL
	191
	133
	26
	113

	CC-NBS-LRR
	CNL
	262
	24
	7
	39

	NBS-LRR-CC
	NLC
	0
	1
	1
	2

	NBS-LRR-X
	NLX
	12
	12
	1
	2

	NBS-X-LRR
	NXL
	0
	43
	0
	3

	CC-NBS-LRR-X
	CNLX
	12
	3
	2
	1

	CC-NBS-X-LRR
	CNXL
	0
	12
	0
	0

	TIR-NBS
	TN
	0
	0
	0
	1

	Total
	
	478
	228
	37
	161

	NBS type genes
	
	
	
	
	

	NBS
	N
	41
	64
	69
	252

	CC-NBS
	CN
	25
	11
	21
	72

	NBS-CC
	NC
	0
	1
	0
	7

	CC-NBS-X
	CNX
	3
	3
	0
	2

	NBS-CC-X
	NCX
	0
	4
	0
	0

	X-CC-NBS
	XCN
	0
	8
	0
	1

	X-NBS
	XN
	0
	27
	10
	8

	Total
	
	69
	118
	100
	342

	Grand Total
	　
	547
	346
	137
	503


  *: The NBS-encoding genes classification of sorghum, rice and maize was derived from literature (Mace et al., 2014). 

[bookmark: _Toc51601806]Supplementary Table 18 Cellulose synthases encoding genes in M. lutarioriparius
	Gene ID
	CDSL (bp)
	Sb syntenic gene
	CDSL (bp)
	Os syntenic gene

	Ml01G046000
	3,252
	Sobic.001G224300
	3,177
	LOC_Os10g32980

	Ml01G069060
	3,090
	Sobic.001G045700
	3,243
	LOC_Os03g59340

	Ml01G069240
	3,294
	  
	3,243
	LOC_Os03g59340

	Ml01G072610
	3,273
	Sobic.001G021500
	3,273
	LOC_Os03g62090

	Ml02_0088_00001
	3,189
	Sobic.009G063400
	3,222
	LOC_Os05g08370

	Ml02_0380_00007
	3,183
	
	
	

	Ml02G045300
	3,246
	Sobic.001G224300
	3,177
	LOC_Os10g32980

	Ml02G069830
	3,258
	Sobic.001G045700
	3,243
	LOC_Os03g59340

	Ml02G072870
	3,273
	Sobic.001G021500
	3,273
	LOC_Os03g62090

	Ml03G030460
	3,159
	Sobic.002G205500
	3,150
	LOC_Os09g25490

	Ml03G043090
	3,216
	Sobic.002G118700
	3,366
	LOC_Os07g24190

	Ml03G045870
	3,309
	Sobic.002G094600
	3,303
	LOC_Os07g14850

	Ml04G028220
	3,156
	Sobic.002G205500
	3,150
	LOC_Os09g25490

	Ml04G039710
	3,264
	Sobic.002G118700
	3,366
	LOC_Os07g24190

	Ml04G043020
	3,294
	
	
	

	Ml04G043640
	3,246
	Sobic.002G075500
	3,246
	LOC_Os07g10770

	Ml05G020050
	2,949
	Sobic.003G296400
	2,943
	LOC_Os01g54620

	Ml05G051870
	3,225
	
	
	

	Ml06G020630
	2,946
	Sobic.003G296400
	2,943
	LOC_Os01g54620

	Ml06G052370
	3,222
	
	
	

	Ml16G025580
	2,808
	Sobic.009G063400
	3,222
	LOC_Os05g08370

	Ml17G026950
	3,219
	Sobic.009G063400
	3,222
	LOC_Os05g08370

	Ml18G014840
	5,616
	
	
	

	Ml18G015060
	3,204
	
	
	

	Ml18G017550
	2,592
	Sobic.010G183700
	2,649
	LOC_Os06g39970

	Ml19G012920
	3,204
	
	
	

	Ml19G014510
	2,433
	Sobic.010G183700
	2,649
	LOC_Os06g39970


CDSL: coding sequence length. Sb: Sorghum bicolor. Os: Oryza sativa.
[bookmark: OLE_LINK380][bookmark: OLE_LINK381][bookmark: _Toc51601807]Supplementary Table 19 Cellulose synthase-like encoding genes in M. lutarioriparius
	Gene ID
	CDSL
	Pfam domain
	Type
	Sb syntenic gene
	Os syntenic gene

	Ml01G007640
	1,641
	PF00535
	CSLA
	Sobic.001G490000
	LOC_Os03g07350

	Ml01G043020
	1,575
	PF00535
	CSLA
	Sobic.001G252700
	LOC_Os10g26630

	Ml02G041170
	1,587
	PF00535
	CSLA
	Sobic.001G252700
	LOC_Os10g26630

	Ml02G041440
	1,581
	PF00535
	CSLA
	Sobic.001G252700
	LOC_Os10g26630

	Ml03G005950
	1,719
	PF00535
	CSLA
	Sobic.002G385800
	LOC_Os07g43710

	Ml03G006000
	1,560
	PF00535
	CSLA
	Sobic.002G385800
	LOC_Os07g43710

	Ml03G040270
	1,569
	PF00535
	CSLA
	
	

	Ml04G005880
	1,650
	PF00535
	CSLA
	Sobic.002G385800
	LOC_Os07g43710

	Ml04G037050
	1,605
	PF00535
	CSLA
	
	

	Ml07G008540
	1,632
	PF00535
	CSLA
	Sobic.004G238700
	LOC_Os02g51060

	Ml07G033760
	1,839
	PF00535
	CSLA
	Sobic.007G137400
	LOC_Os08g33740

	Ml07G067790
	1,554
	PF00535
	CSLA
	Sobic.004G075900
	LOC_Os02g09930

	Ml08G008350
	1,881
	PF00535
	CSLA
	Sobic.004G238700
	LOC_Os02g51060

	Ml08G037000
	1,554
	PF00535
	CSLA
	Sobic.004G075900
	LOC_Os02g09930

	Ml13G014030
	1,770
	PF00535
	CSLA
	Sobic.007G137400
	LOC_Os08g33740

	Ml18G014720
	1,617
	PF00535
	CSLA
	Sobic.010G197300
	LOC_Os06g42020

	Ml18G029450
	1,374
	PF00535
	CSLA
	Sobic.010G093500
	LOC_Os06g12460

	Ml19G025570
	1,734
	PF00535
	CSLA
	Sobic.010G093500
	LOC_Os06g12460

	Ml01G064880
	1,734
	PF00535
	CSLC
	Sobic.001G075600
	LOC_Os03g56060

	Ml01G075910
	2,079
	PF00535
	CSLC
	Sobic.001G075600
	LOC_Os03g56060

	Ml02G065790
	2,004
	PF00535
	CSLC
	Sobic.001G075600
	LOC_Os03g56060

	Ml02G066030
	2,079
	PF00535
	CSLC
	Sobic.001G075600
	LOC_Os03g56060

	Ml03G029900
	2,106
	PF00535
	CSLC
	Sobic.002G208200
	LOC_Os09g25900

	Ml03G059360
	2,076
	PF00535
	CSLC
	Sobic.002G022700
	LOC_Os07g03260

	Ml04G027890
	2,106
	PF00535
	CSLC
	Sobic.002G208200
	LOC_Os09g25900

	Ml05G018650
	2,043
	PF00535
	CSLC
	Sobic.003G308100
	LOC_Os01g56130

	Ml06G019340
	2,049
	PF00535
	CSLC
	Sobic.003G308100
	LOC_Os01g56130

	Ml07G060060
	2,259
	PF00535
	CSLC
	
	

	Ml13G020950
	2,262
	PF00535
	CSLC
	Sobic.007G090600
	LOC_Os08g15420

	Ml13G021020
	1,593
	PF00535
	CSLC
	Sobic.007G090600
	LOC_Os08g15420

	Ml16G009120
	2,094
	PF00535
	CSLC
	Sobic.009G194200
	LOC_Os05g43530

	Ml17G009390
	2,064
	PF00535
	CSLC
	Sobic.009G194200
	LOC_Os05g43530

	Ml01G036190
	3,474
	PF03552
	CSLD
	Sobic.001G283400
	LOC_Os10g42750

	Ml01G043980
	1,032
	PF03552
	CSLD
	
	

	Ml01G043990
	1,224
	PF03552
	CSLD
	
	

	Ml02_0516_00011
	1,083
	PF03552
	CSLD
	
	

	Ml02G035340
	3,471
	PF03552
	CSLD
	Sobic.001G283400
	LOC_Os10g42750

	Ml07G029540
	3,336
	PF03552
	CSLD
	
	LOC_Os08g25710

	Ml13G018610
	1,800
	PF03552
	CSLD
	Sobic.007G100800
	LOC_Os08g25710

	Ml13G018620
	1,701
	PF03552
	CSLD
	Sobic.007G100800
	LOC_Os08g25710

	Ml14G017630
	2,049
	PF03552
	CSLD
	
	LOC_Os12g36890

	Ml14G017640
	3,738
	PF03552
	CSLD
	
	LOC_Os12g36890

	Ml14G017840
	3,678
	PF03552
	CSLD
	
	LOC_Os12g36890

	Ml15G010500
	3,663
	PF03552
	CSLD
	Sobic.008G125700
	LOC_Os12g36890

	Ml18G022810
	3,183
	PF03552
	CSLD
	Sobic.010G146000
	LOC_Os06g22980

	Ml18G043220
	3,330
	PF03552
	CSLD
	Sobic.010G008600
	LOC_Os06g02180

	Ml19G018530
	3,057
	PF03552
	CSLD
	Sobic.010G146000
	LOC_Os06g22980

	Ml19G038500
	3,522
	PF03552
	CSLD
	Sobic.010G008600
	LOC_Os06g02180

	Ml03G026060
	1,284
	PF03552
	CSLE
	Sobic.002G238300
	LOC_Os09g30130

	Ml03G026090
	2,175
	PF03552
	CSLE
	Sobic.002G237900
	LOC_Os09g30120

	Ml04G023720
	2,016
	PF03552
	CSLE
	Sobic.002G238300
	LOC_Os09g30130

	Ml04G023730
	2,244
	PF03552
	CSLE
	Sobic.002G238300
	LOC_Os09g30130

	Ml04G023790
	2,184
	PF03552
	CSLE
	Sobic.002G237900
	LOC_Os09g30130

	Ml04G023800
	2,187
	PF03552
	CSLE
	Sobic.002G237900
	LOC_Os09g30120

	Ml05G000620
	1,566
	PF03552
	CSLE
	
	

	Ml06G000890
	2,190
	PF03552
	CSLE
	
	

	Ml07G010310
	1,794
	PF03552
	CSLE
	Sobic.004G255200
	LOC_Os02g49332

	Ml08G010440
	2,220
	PF03552
	CSLE
	Sobic.004G255200
	LOC_Os02g49332

	Ml03G012620
	1,239
	PF03552
	CSLF
	Sobic.002G334500
	LOC_Os07g36610

	Ml03G012630
	1,356
	PF03552
	CSLF
	Sobic.002G334500
	LOC_Os07g36690

	Ml03G012640
	2,667
	PF03552
	CSLF
	Sobic.002G334400
	LOC_Os07g36750

	Ml03G012670
	1,170
	PF03552
	CSLF
	Sobic.002G334300
	LOC_Os07g36610

	Ml03G012720
	2,733
	PF03552
	CSLF
	Sobic.002G333800
	LOC_Os07g36630

	Ml03G012730
	2,688
	PF03552
	CSLF
	Sobic.002G333900
	LOC_Os07g36740

	Ml03G012760
	4,254
	PF03552
	CSLF
	Sobic.002G334100
	LOC_Os07g36750

	Ml03G012840
	2,715
	PF03552
	CSLF
	Sobic.002G333900
	LOC_Os07g36740

	Ml03G012860
	2,694
	PF03552
	CSLF
	Sobic.002G334500
	LOC_Os07g36740

	Ml03G012890
	2,427
	PF03552
	CSLF
	Sobic.002G334400
	LOC_Os07g36750

	Ml03G012900
	1,551
	PF03552
	CSLF
	Sobic.002G334300
	LOC_Os07g36610

	Ml03G012930
	2,664
	PF03552
	CSLF
	Sobic.002G333800
	LOC_Os07g36630

	Ml03G012940
	2,586
	PF03552
	CSLF
	Sobic.002G333900
	LOC_Os07g36740

	Ml03G012970
	1,632
	PF03552
	CSLF
	Sobic.002G334000
	LOC_Os07g36750

	Ml03G013000
	2,586
	PF03552
	CSLF
	Sobic.002G334100
	LOC_Os07g36750

	Ml03G013020
	2,226
	PF03552
	CSLF
	Sobic.002G334300
	LOC_Os07g36610

	Ml04G012710
	2,700
	PF03552
	CSLF
	Sobic.002G333900
	LOC_Os07g36740

	Ml04G012720
	2,700
	PF03552
	CSLF
	Sobic.002G334500
	LOC_Os07g36690

	Ml04G012730
	4,176
	PF03552
	CSLF
	Sobic.002G334200
	LOC_Os07g36750

	Ml04G012750
	2,457
	PF03552
	CSLF
	Sobic.002G334100
	LOC_Os07g36750

	Ml04G012770
	2,577
	PF03552
	CSLF
	Sobic.002G334000
	LOC_Os07g36750

	Ml04G012860
	2,637
	PF03552
	CSLF
	Sobic.002G334300
	LOC_Os07g36610

	Ml07G054310
	2,859
	PF03552
	CSLF
	Sobic.007G050600
	LOC_Os08g06380

	Ml09G051700
	2,679
	PF03552
	CSLF
	
	

	Ml09G051980
	2,649
	PF03552
	CSLF
	
	

	Ml13G027030
	2,856
	PF03552
	CSLF
	Sobic.007G050600
	LOC_Os08g06380

	Ml18G043090
	2,586
	PF03552
	CSLF
	
	LOC_Os06g02180

	Ml07G014230
	2,268
	PF03552
	CSLH
	
	

	Ml11G027060
	2,346
	PF03552
	CSLH
	Sobic.006G080800
	LOC_Os04g35020

	Ml11G027150
	2,316
	PF03552
	CSLH
	Sobic.006G080800
	LOC_Os04g35020

	Ml11G027160
	2,277
	PF03552
	CSLH
	Sobic.006G080800
	LOC_Os04g35030

	Ml11G027170
	2,313
	PF03552
	CSLH
	Sobic.006G080700
	LOC_Os04g35020


CDSL: coding sequence length. Sb: Sorghum bicolor. Os: Oryza sativa.
[bookmark: _Toc44327862][bookmark: _Toc51601808]Supplementary Table 20 Comparative numbers of CesA and Csl gene families of M. lutarioriparius, maize, rice and Arabidopsis
	　
	M. lutarioriparius
	O. sativa
	Z. mays
	A. thaliana

	CSLA
	18
	9
	10
	9

	CSLB
	0
	0
	0
	6

	CSLC
	14
	6
	8
	5

	CSLD
	16
	5
	5
	5

	CSLF
	27
	9
	7
	0

	CSLH
	5
	3
	0
	0

	CSLG/E
	10
	3
	3
	4

	CESA
	27
	11
	20
	9

	Total
	117
	46
	53
	38


The data of gene count of sorghum, maize, rice and Arabidopsis was derived from cell wall genomics (https://cellwall.genomics.purdue.edu/families/index.html).
[bookmark: _Toc51601809]Supplementary Table 21 Statistics of lignin biosynthesis enzyme encoding genes
	Lignin
	Description
	Ml
	Sb
	Os

	CAD
	cinnamyl alcohol dehydrogenase
	55
	14
	5

	CCoAOMT
	Caffeoyl coenzyme A-3-O-methyltransferase
	15
	7
	11

	4CL
	4-coumarate: CoA ligase
	66
	15
	16

	CCR
	cinnamoyl CoA reductase
	95
	44
	55

	PAL
	phenylalanine ammonia-lyase
	16
	8
	14

	C4H
	Trans-cinnamate 4-hydroxylase
	8
	3
	4

	HCT
	hydroxycinnamoyl-CoA shikimate/quinate hydroxycinnamoyl transferase
	6
	4
	7

	COMT
	caffeic acid O-methyltransferase
	62
	41
	35

	C3H
	p-coumarate-3-hydroxylase
	4
	2
	4

	F5H
	ferulate-5-hydroxylase
	6
	3
	4


Ml: Miscanthus lutarioriparius. Sb: Sorghum bicolor. Os: Oryza sativa.
[bookmark: _Toc44327871][bookmark: _Toc51601810][bookmark: OLE_LINK601][bookmark: OLE_LINK602]Supplementary Table 22 Comparative numbers of gene families involved in photosynthesis between M. lutarioriparius and sorghum
	Genes
	Name
	M. lutarioriparius
	S. bicolor

	CA
	Carbonic anhydrase
	10 (4)
	5 (2)

	PEPC
	phosphoenolpyruvate carboxylase
	12 (2)
	6 (1)

	PPCK
	Phosphoenolpyruvate carboxylase kinase
	6 (2)
	3 (1)

	PPDK
	Pyruvate phosphate dikinase
	3 (2)
	2 (1)

	PPDK-RP
	Pyruvate phosphate dikinase regulatory protein
	6 (3)
	3 (1)

	NADP-ME
	NADP-Malic enzyme
	13 (2)
	6 (1)

	NADP-MDH
	NADP-Malate dehydrogenase
	3 (2)
	2 (1)

	RbcS
	RbBPCase small-subunit
	2 (1)
	1 (1)


The number in the parentheses indicates the putative C4 types among this gene family.



[bookmark: _Toc51601811]Supplementary Table 23 Information of chloroplast genomes
	Name
	Accession ID
	Length (bp)
	Sample name
	Note

	[bookmark: _Hlk46214655]gi|1049304292|dbj|LC160131.1
	LC160131.1
	141416
	Miscanthus sinensis isolate Niigata410
	Complete

	gi|1230782479|emb|LN869227.1
	LN869227.1
	141409
	Miscanthus sinensis cultivar Strictus
	Complete

	gi|1252001617|emb|LN896358.1|
	LN896358.1
	141395
	Miscanthus sinensis cultivar Gold Bar
	Complete

	gi|954003406|gb|KR822688.1|
	KR822688.1
	141372
	Miscanthus sinensis
	Complete

	gi|966202338|ref|NC_028721.1|
	NC_028721.1
	141372
	Miscanthus sinensis
	complete

	gi|1230782158|emb|LN869224.1|
	LN869224.1
	141371
	Miscanthus sinensis var. purpurascens cultivar EF456
	Complete

	gi|1230781409|emb|LN869217.1|
	LN869217.1
	141361
	Miscanthus sacchariflorus cultivar Golf Course
	Complete

	gi|1230781516|emb|LN869218.1|
	LN869218.1
	141361
	Miscanthus sacchariflorus cultivar Hercules
	Complete

	gi|1230781623|emb|LN869219.1|
	LN869219.1
	141361
	Miscanthus sacchariflorus cultivar Silver Banner Grass
	Complete

	gi|1230781195|emb|LN869215.1|
	LN869215.1
	141356
	Miscanthus floridulus cultivar PI295762
	Complete

	gi|1238822220|ref|NC_035750.1|
	NC_035750.1
	141356
	Miscanthus floridulus cultivar PI295762
	Complete

	MH820375.1
	MH820375.1
	141350
	UNVERIFIED: Miscanthus lutarioriparius
	UNVERIFIED

	gi|1230782799|emb|LN869230.1|
	LN869230.1
	141345
	[bookmark: OLE_LINK240][bookmark: OLE_LINK241]Miscanthus × giganteus
	Complete

	gi|1238822541|ref|NC_035753.1|
	NC_035753.1
	141345
	Miscanthus × giganteus
	Complete

	MH820376.1
	MH820376.1
	141337
	Miscanthus sacchariflorus strain 2TS0527
	Complete

	MH820379.1
	MH820379.1
	141334
	Miscanthus × giganteus strain 5MG
	Complete

	gi|954003283|gb|KR822687.1|
	KR822687.1
	141332
	Miscanthus sacchariflorus
	Complete

	gi|966202215|ref|NC_028720.1|
	NC_028720.1
	141332
	Miscanthus sacchariflorus
	Complete

	gi|1230782372|emb|LN869226.1|
	LN869226.1
	141318
	Miscanthus sinensis cultivar Roland
	Complete

	gi|1230782586|emb|LN869228.1|
	LN869228.1
	141318
	Miscanthus sinensis cultivar Zebrinus
	Complete

	gi|1230781837|emb|LN869221.1|
	LN869221.1
	141296
	Miscanthus sinensis cultivar Dixieland
	Complete

	gi|1230781944|emb|LN869222.1|
	LN869222.1
	141296
	Miscanthus sinensis cultivar Malepartus
	Complete

	gi|1230782051|emb|LN869223.1|
	LN869223.1
	141296
	Miscanthus sinensis cultivar Nippon
	Complete

	gi|1230782265|emb|LN869225.1|
	LN869225.1
	141296
	Miscanthus sinensis cultivar Rigoletto
	Complete

	gi|1230781730|emb|LN869220.1|
	LN869220.1
	141295
	Miscanthus sinensis cultivar Cabaret
	Complete

	MH820378.1
	MH820378.1
	141280
	Miscanthus sinensis strain 4MF
	Complete

	MH820377.1
	MH820377.1
	141277
	Miscanthus floridulus strain 3MS0527-1
	Complete

	gi|1230782692|emb|LN869229.1|
	LN869229.1
	141266
	Miscanthus transmorrisonensis
	Complete

	gi|1238822434|ref|NC_035752.1|
	NC_035752.1
	141266
	Miscanthus transmorrisonensis
	Complete

	LS974680.1 Miscanthus capensis
	LS974680.1
	141213
	Miscanthus capensis
	unknown

	gi|1049304204|dbj|LC160130.1|
	LC160130.1
	141210
	Saccharum arundinaceum isolate JW630
	Complete

	gi|1052488511|ref|NC_030777.1|
	NC_030777.1
	141210
	Saccharum arundinaceum isolate JW630
	Complete

	gi|1252001724|emb|LN896359.1|
	LN896359.1
	141181
	Saccharum hybrid cultivar Q165
	Complete

	gi|1252001832|emb|LN896360.1|
	LN896360.1
	141162
	Saccharum spontaneum cultivar SES205A
	Complete

	gi|1230781302|emb|LN869216.1|
	LN869216.1
	141149
	Miscanthus junceus
	Complete

	gi|1238822327|ref|NC_035751.1|
	NC_035751.1
	141149
	Miscanthus junceus
	Complete

	LS974682.1 Miscanthus capensis
	LS974682.1
	140484
	Miscanthus capensis
	unknown



[bookmark: _Toc44327872][bookmark: _Toc51601812]Supplementary Table 24 The quality statistic of Hi-C data
	Item
	Value
	Percent

	Total read pairs processed
	1,159,214,515 
	100.00%

	Unmapped read pairs
	24,633,679 
	2.13%

	Low quality read pairs
	0 
	0.00%

	Unique paired alignments
	50,949,808 
	43.95%

	Multiple paired alignments
	49,628,487 
	42.81%

	Pairs with singleton
	128,797,873 
	11.11%

	Low quality singleton
	0 
	0.00%

	Unique singleton alignments
	0 
	0.00%

	Multiple singleton alignments
	0 
	0.00%

	Reported pairs
	509,498,087 
	43.95%



[bookmark: _Toc51601813]Supplementary Table 25 Statistics of valid interaction read pairs in Hi-C data
	Item
	Value
	Percent

	Valid interaction pairs
	371,731,170 
	32.07%

	Valid interaction rmdup
	282,204,751 
	24.34%

	Trans interaction
	187,647,612 
	16.19%

	Cis interaction
	94,557,139 
	8.16%

	Cis short-range interaction
	37,614,554 
	3.24%

	Cis long-range interaction
	56,942,585 
	4.91%
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