Draft genome of Cicer reticulatum L., the wild progenitor of chickpea provides insights into the domestication process

SUPPORTING TABLES

Table S1. Sequencing data generated for Cicer reticulatum PI489777.
Sequence generated using Illumina HISeq 1000 sequencing platform (WGS, Whole genome shotgun. MP, Mate-pair)

	Library type
	Av. Frg. Length (bp)
	Total bases
	Filtered
	Filtered

	
	 
	 
	Reads
	Bases (Gb)

	WGS
	180
	27,649,198,036
	273,754,436
	27.375

	WGS
	500
	25,293,107,406
	250,426,806
	25.043

	MP
	3000
	40,400,605,394
	400,005,994
	40.000

	MP
	10000
	27,678,782,552
	274,047,352
	27.404

	Total
	
	121,021,693,388
	1,198.234,588
	119.823


Table S2. ALLPATH-LG assembly output

	
	ALLPATH-LG assembly output

	No. Scaffolds
	7383

	Total span
	416,562,993

	Min. Scaffold length
	1000 bp

	Max. Scaffold length
	3,939,974 bp

	Av. Scaffold length
	56421.91 bp

	Med. Scaffold length
	9973 bp

	Scaffold N25 length
	530302 bp

	Scaffold N50 length
	216834 bp

	Scaffold N50 index
	427

	No. of contigs
	35,261

	Total contig bases
	378,554,873 bp

	Max. contig length
	309,892 bp

	Contig N50 length
	23,121 bp

	Estimated genome size
	817,640,084 bp

	Estimated repeat content

(at K=25 scale)
	63%

	Coverage
	49X

	% of WGS reads assembled
	91.2

	% of MP reads assembled
	19.2


Table S3. Anchoring of scaffolds to linkage groups

	Linkage groups
	Markers mapped
	No. of matched scaffolds
	Assembled lengths of pseudomolecule

	Cr_LG_1
	597
	174
	42,039,305

	Cr_LG_2
	483
	222
	33,561,908

	Cr_LG_3
	520
	218
	39,846,785

	Cr_LG_4
	749
	249
	51,733,763

	Cr_LG_5
	623
	225
	43,510,909

	Cr_LG_6
	694
	302
	58,232,078

	Cr_LG_7
	472
	187
	36,831,687

	Cr_LG_8
	232
	74
	21,322,067

	Total
	4370
	1651
	327,078,502


Table S4. Statistics of C. reticulatum assembly

	No. Scaffolds
	5723

	Total span
	416,658,930 bp

	Min. Scaffold length
	1000 bp

	Max. Scaffold length
	58,232,078 bp

	Av. Scaffold length
	72600.57 bp

	Med. Scaffold length
	4237 bp

	N25 length
	51,733,763 bp

	N50 length
	39,846,785 bp

	N50 index
	5

	Total contig bases
	378,424,350 bp

	Max. Contig length
	309,892

	N50 contig
	23.12 kb

	%GC
	27.55

	%N
	8.87


Table S5. Statistics of C. reticulatum reads mapped back on assembly

	Library
	Total reads
	Mapped
	% Mapped
	Uniquely Mapped

	180 bp
	273,754,436
	208,433,504
	76.14
	161,779,033

	500 bp
	250,426,806
	182,806,783
	73.00
	133,632,360

	3000 bp
	400,005,994
	185,146,932
	46.29
	132,288,117

	10000 bp
	274,047,352
	140,649,098
	51.32
	98,316,040

	Total
	1,198,234,588
	717,036,317
	59.84
	526,015,550

	
	
	
	
	


Table S6. Statistics of reference-based C. reticulatum assembly

	
	
	C. reticulatum on     

ICC4958
	C. reticulatum on CDC Frontier

	LG_1
	
	3,95,15,182 
	4,78,83,359 

	LG_2
	
	3,28,63,583 
	3,62,43,916 

	LG_3
	4,18,37,506 
	3,95,74,814 
	

	LG_4
	
	5,45,07,455 
	4,87,29,341 

	LG_5
	
	4,53,83,838 
	4,76,93,095 

	LG_6
	
	5,43,37,838 
	5,88,90,561 

	LG_7
	
	4,48,58,743 
	4,84,81,973 

	LG_8
	
	1,74,87,649 
	1,63,41,866 

	LGs
	
	330,791,794 
	343,838,925 

	Unanchored Scaffolds
	
	109,392,978
	78,011,200

	Total
	
	440,184,772
	421,850,125


Table S7:  Polymorphic simple sequence repeats (SSR) between the wild and two domesticated chickpea draft assemblies and their flanking sequences (submitted as an excel file) 

Table S8. Statistics of protein-coding gene annotation in C. reticulatum assembly

	Number of annotated gene
	25,680

	Total gene length (kb)
	85,786

	Average gene length (bp)
	3340.89

	Average coding sequence length (bp)
	1192.195

	Number of mRNAs
	26,404

	Average mRNA length (bp) 
	3364.35

	Total exon length (kb)
	34,181

	Average number of exons per mRNA
	5.31

	Average number of exons per gene
	5.76

	Average exon length (bp)
	240

	Average intron length (bp)
	384


Table S9. Functional annotation of C. reticulatum protein-coding genes

	Database
	Number
	Percentage

	NCBI ntdb | Trembl | Uniref100
	24769
	96.45%

	Swissprot
	17715
	68.98%

	TAIR
	20734
	83.74%

	KEGG
	6888
	26.82%

	Total Annotated1
	25075
	97.64%


Table S10. Sequence similarity of C. reticulatum genes to those of C. arietinum ICC4958 (Desi) and CDC Frontier (Kabuli)

Query coverage=100%, Identity=100%

	
	ICC4958
	CDC Frontier

	CDS
	4033
	3087

	Protein
	6969
	5003


Query coverage=90%, Identity=95%

	
	ICC4958
	CDC Frontier

	CDS
	20097
	17597

	Protein
	18035
	15227


Query coverage=80%, Identity=95%

	
	ICC4958
	CDC Frntier

	CDS
	21475
	19170

	Protein
	18876
	16296


Table S11.  C. reticulatum statistics of euchromatic and pericentromeric region determination.

	 
	Chromosome
	

	 
	Physical Length
	Genetic Length
	Kb/cM per chromosome
	Total No, of Genes

	Chr1
	42039305
	150.98
	278.44
	3087

	Chr2
	33561908
	154.53
	217.19
	2053

	Chr3
	39846785
	91.04
	437.68
	2685

	Chr4
	51733763
	134.14
	385.67
	3518

	Chr5
	43510909
	114.46
	380.14
	2944

	Chr6
	58232078
	125.64
	463.48
	3837

	Chr7
	36831687
	179.82
	204.83
	2493

	Chr8
	21322067
	96.21
	221.62
	1875

	Total
	327078502
	
	
	22492

	Average
	
	
	323.6317343
	

	Percentage
	
	
	
	

	 
	Pericentromere region
	

	 
	Physical Length
	Genetic Length
	Kb/cM per chromosome
	Total No, of Genes

	Chr1
	19000000
	38.09
	498.82
	1066

	Chr2
	24400000
	41.2525
	591.48
	1338

	Chr3
	18800000
	5.084
	3697.88
	953

	Chr4
	15500000
	45.097
	343.70
	712

	Chr5
	16000000
	2.209
	7243.10
	738

	Chr6
	24400000
	23.885
	1021.56
	1290

	Chr7
	14800000
	8.95
	1653.63
	754

	Chr8
	4400000
	13.651
	322.32
	243

	Total
	
	
	
	7094

	Average
	
	
	1921.560902
	

	Percentage
	
	
	
	31.54010315


	
	Euchromatin
	

	
	Genetic Length(cM)
	Physical Length
	Kb/cM euchromatic arms
	 No, of genes

	Chr1
	112.89
	23.04
	204.09
	2021

	Chr2
	113.2775
	9.16
	80.88
	715

	Chr3
	85.956
	21.05
	244.86
	1732

	Chr4
	89.043
	36.23
	406.92
	2806

	Chr5
	112.251
	27.51
	245.08
	2206

	Chr6
	101.755
	33.83
	332.49
	2547

	Chr7
	170.87
	22.03
	128.94
	1739

	Chr8
	82.559
	16.92
	204.97
	1632

	Total
	
	163.81
	
	15398

	Average
	
	
	231.0279243
	

	Percentage
	
	
	
	68.45989685


Table S12. Colinear genes (A) and blocks (B) between C. reticulatum and Medicago truncatula pseudomolecules.

A.

	
	Lines
	Unique

Lines
	Mt1
	Mt2
	Mt3
	Mt4
	Mt5
	Mt6
	Mt7
	Mt8

	Cr1
	2,615 
	2,004 
	137
	1445
	346
	346
	85
	0
	161
	95

	Cr2
	1,267 
	1,058 
	12
	35
	72
	121
	612
	277
	82
	56

	Cr3
	1,986 
	1,527 
	280
	18
	68
	41
	28
	43
	1287
	221

	Cr4
	2,730 
	2,183 
	2037
	28
	148
	30
	139
	14
	315
	19

	Cr5
	2,283 
	1,781 
	111
	192
	1475
	183
	156
	11
	33
	122

	Cr6
	2,613 
	2,140 
	33
	199
	267
	1190
	134
	90
	62
	638

	Cr7
	1,868 
	1,506 
	6
	97
	61
	698
	224
	0
	52
	730

	Cr8
	1,792 
	1,358 
	198
	137
	40
	434
	643
	172
	0
	168

	
	17,154 
	13,557 
	2,814 
	2,151 
	2,477 
	3,043 
	2,021 
	607 
	1,992 
	2,049 


B.

	
	Mt1
	Mt2
	Mt3
	Mt4
	Mt5
	Mt6
	Mt7
	Mt8
	

	Cr1
	10
	41
	3
	29
	8
	0
	9
	9
	109

	Cr2
	1
	3
	9
	7
	43
	20
	7
	5
	95

	Cr3
	17
	1
	7
	5
	3
	4
	44
	15
	96

	Cr4
	82
	3
	14
	2
	6
	2
	21
	2
	132

	Cr5
	10
	4
	52
	8
	17
	1
	4
	5
	101

	Cr6
	5
	21
	16
	61
	12
	5
	8
	22
	150

	Cr7
	1
	10
	5
	14
	17
	0
	7
	46
	100

	Cr8
	12
	8
	5
	9
	10
	11
	0
	11
	66

	
	138
	91
	111
	135
	116
	43
	100
	115
	849


Table S13. Sequence diversity between C. reticulatum and C. arietinum ICC4958

 and CDC Frontier

A. C. reticulatum reads mapped on C. arietinum ICC4958 pseudomolecules

	
	
	Raw
	Raw
	HQ (Q≥30)
	Raw
	HQ(Q≥30)

	LGs
	LG Size
	SNPs + INDELs
	INDELs
	INDELs
	SNPs
	SNPs

	Ca_LG_1
	3,99,01,017 
	8,52,420 
	58,833 
	42,414 
	7,93,587 
	2,13,381 

	Ca_LG_2
	3,32,33,457 
	7,57,453 
	45,903 
	31,581 
	7,11,550 
	1,70,028 

	Ca_LG_3
	4,22,67,542 
	9,22,325 
	59,883 
	42,568 
	8,62,442 
	2,11,478 

	Ca_LG_4
	5,49,92,815 
	11,48,304 
	80,246 
	59,509 
	10,68,058 
	2,98,242 

	Ca_LG_5
	4,58,19,701 
	9,61,555 
	63,892 
	45,826 
	8,97,663 
	2,24,449 

	Ca_LG_6
	5,48,41,389 
	11,44,356 
	74,406 
	54,184 
	10,69,950 
	2,64,837 

	Ca_LG_7
	4,52,79,478 
	8,67,825 
	53,492 
	37,705 
	8,14,333 
	1,74,065 

	Ca_LG_8
	1,76,64,089 
	3,36,952 
	24,745 
	16,068 
	3,12,207 
	78,637 

	
	33,39,99,488 
	69,91,190 
	4,61,400 
	3,29,855 
	65,29,790 
	16,35,117 


B. Number of C. arietinum ICC4958 genes carrying SNPs and indels with respect to 

C. reticulatum

	No. of SNPs
	No. of genes
	No. of Indels
	No. of genes

	≥ 300
	4
	≥ 50
	2

	≥ 200
	11
	≥ 40
	6

	≥ 150
	36
	≥ 30
	16

	≥ 100
	160
	≥ 20
	90

	≥ 50
	1142
	≥ 10
	927

	≥ 5
	13179
	≥ 5
	4131

	≥ 1
	18048
	≥ 1
	13580

	0
	5567
	0
	10035

	
	
	
	


C. C. reticulatum reads mapped on C. arietinum CDC Frontier pseudomolecules

	
	
	Raw
	Raw
	HQ (Q≥ 30)
	Raw
	HQ(≥ 30)

	LGs
	LG Size
	SNPs + INDELs
	INDELs
	INDELs
	SNPs
	SNPs

	Ca_LG1
	4,83,59,943 
	7,98,210 
	80,591 
	47,977 
	7,17,619 
	2,24,468 

	Ca_LG2
	3,66,34,854 
	6,58,928 
	63,123 
	34,728 
	5,95,805 
	1,77,782 

	Ca_LG3
	3,99,89,001 
	7,06,626 
	73,257 
	42,858 
	6,33,369 
	1,98,082 

	Ca_LG4
	4,91,91,682 
	8,61,229 
	95,247 
	61,404 
	7,65,982 
	2,88,742 

	Ca_LG5
	4,81,69,137 
	7,93,622 
	81,967 
	48,510 
	7,11,655 
	2,22,091 

	Ca_LG6
	5,94,63,898 
	9,57,176 
	98,797 
	60,719 
	8,58,379 
	2,78,679 

	Ca_LG7
	4,89,61,560 
	7,27,540 
	68,510 
	38,478 
	6,59,030 
	1,76,207 

	Ca_LG8
	1,64,77,302 
	2,42,401 
	28,913 
	13,810 
	2,13,488 
	73,198 

	
	34,72,47,377 
	57,45,732 
	5,90,405 
	3,48,484 
	51,55,327 
	16,39,249 


D. Number of C. arietinum CDC Frontier genes carrying SNPs and indels with respect to 

C. reticulatum

	No. of SNPs
	No. of genes
	No. of Indels
	No. of genes

	≥ 300
	8
	≥ 50
	13

	≥ 200
	30
	≥ 40
	26

	≥ 150
	63
	≥ 30
	54

	≥ 100
	176
	≥ 20
	161

	≥ 50
	959
	≥ 10
	1004

	≥ 5
	13419
	≥ 5
	3710

	≥ 1
	19022
	≥ 1
	12610

	0
	3961
	0
	10373

	
	
	
	


Table S14. List of genes (Ka/Ks>1) common to desi and kabuli chickpeas positively selected 

during domestication (submitted as an excel file).
Table S15. List of genes showing positive selection in one cultivated but showing

purifying selection in another cultivated chickpea with respect to C. reticulatum 

(submitted as an excel file)

Table S16. List of resistance gene homologues predicted in C. reticulatum genome assemblies (submitted as an excel file).
Table S17. Colinear RGHs between M. truncatula and C. reticulatum genome assemblies  (submitted as an excel file).
Table S18. Mapping of wild and cultivated Cicer species on C. reticulatum genome assembly. Numbers of accessions used are mentioned in bracket.

	Species
	Filtered sequence (Gb)
	Mapped sequence (Gb)
	% Mapped
	Actual average

coverage

	C. reticulatum
	5.995 (12)
	4.19
	69.90
	12.81 X

	C. bijugum
	7.721 (15)
	5.32
	68.90
	16.27X

	C. echinospermum
	3.397 (7)
	2.36
	69.47
	7.21X

	C. judaicum
	8.848 (14)
	6.13
	69.28
	18.75X

	C. pinnatifidum
	6.979 (19)
	5.00
	71.64
	15.29X

	C. arietinum (desi)
	18.066 (39)
	11.98
	66.31
	36.63X

	C. arietinum (kabuli)
	22.763 (52)
	14.17
	62.25
	43.33X


Table S19.  Flanking sequences of identified SNPs for cultivated mapped on reticulatum for generating markers for large-scale genotyping (submitted as an excel file)

Table S20. Statistics of SNPs obtained by mapping sequence reads of wild and cultivated Cicer species on C. reticulatum genome assembly

	Species
	LG_1
	LG_2
	LG_3
	LG_4
	LG_5
	LG_6
	LG_7
	LG_8
	Total

	C. reticulatum
	558
	326
	463
	593
	587
	639
	315
	323
	3804

	C. bijugum
	661
	374
	505
	672
	601
	683
	3431
	339
	4176

	C. echinospermum
	434
	273
	372
	469
	429
	485
	233
	266
	2961

	C. judaicum
	659
	375
	562
	716
	693
	705
	361
	384
	4455

	C. pinnatifidum
	559
	354
	492
	661
	600
	687
	318
	328
	3999

	C. arietinum (desi)
	694
	411
	632
	811
	744
	794
	400
	429
	4915

	C. arietinum (kabuli)
	763
	439
	682
	845
	744
	824
	463
	454
	5214
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