Supplementary File 1: A complete taxon sample of different Capsella species, analysed with GBS.
Note that the three repetitions for internal assessment of the protocol are labelled with ‘a’ and ‘b’
following the population label, respectively. Abbreviations: Nr. number, C Central, E East, S South,
SE South-East, SW South-West, W West.

Species Voucher Nr. | Population Nr. Individuum Nr. Latitude Longitude Region
Capsella bursa-pastoris OSBU1229 CBP1229 A160cbp1229 18 40.21 -5.60 Mediterranean
Capsella bursa-pastoris OSBU1272 CBP1272 A159cbp1272_7 37.00 -6.33 Mediterranean
Capsella bursa-pastoris OSBU1282 CBP1282 A158cbp1282 9 36.57 -3.20 Mediterranean
Capsella bursa-pastoris OSBU1455 CBP1455 A153cbp1455_2 42.53 11.41 Italy
Capsella bursa-pastoris OSBU1942 CBP1942 A154cbp1942_5 51.23 38.08 SW_Russia
Capsella bursa-pastoris OSBU1942 CBP1942 A155cbp1942 1 51.23 38.08 SW_Russia
Capsella bursa-pastoris OSBU2044 CBP2044 A162cbp2044_2 55.48 37.38 SW_Russia
Capsella bursa-pastoris OSBU2046 CBP2046 A163cbp2046_1 51.50 108.52 SE_Russia
Capsella bursa-pastoris OSBU2048 CBP2048 A164cbp2048 1 55.37 109.19 SE Russia
Capsella bursa-pastoris OSBU2050 CBP2050 A165cbp2050 3 54.50 83.06 Altai
Capsella bursa-pastoris OSBU2222 CBP2222 A166¢cbp2222 2 51.86 85.83 Altai
Capsella bursa-pastoris OSBU2244 CBP2244 A040cbp2244 1 27.00 -15.62 Mediterranean
Capsella bursa-pastoris OSBU2361 CBP2361 Al61cbp2361 1 46.22 24.79 Romania
Capsella bursa-pastoris OSBU26113 CBP26113 Al142cbp26113 3 47.43 101.48 Mongolia
Capsella bursa-pastoris OSBU26113 CBP26113 Al143cbp26113_8 47.43 101.48 Mongolia
Capsella bursa-pastoris OSBU26113 CBP26113 Al44cbp26113 2 47.43 101.48 Mongolia
Capsella bursa-pastoris OSBU26113 CBP26113 Al145cbp26113_5 47.43 101.48 Mongolia
Capsella bursa-pastoris OSBU26113 CBP26113 Al146¢cbp26113_7 47.43 101.48 Mongolia
Capsella bursa-pastoris OSBU27014 CBP27014 A157cbp27014 1 51.54 36.31 SW_Russia
Capsella bursa-pastoris OSBU27100 CBP27100 A152cbp27100 1 50.68 37.81 SW_Russia
Capsella bursa-pastoris OSBU27136 CBP27136 A167cbp27136_1 51.50 37.30 SW_Russia
Capsella bursa-pastoris OSBU27189 CBP27189 Al151cbp27189 2 51.42 83.55 Altai
Capsella bursa-pastoris OSBU27493 CBP27493 A156cbp27493 3 51.83 85.79 Altai

Capsella grandiflora OSBU1840 CG1840 A019cg1840_4 39.46 19.52 Greece
Capsella grandiflora OSBU1857 CG1857 A021cgl857 2 39.23 20.03 Greece
Capsella grandiflora OSBU1861 CG1861 AO015cgl861 11 39.28 19.53 Greece
Capsella grandiflora OSBU2015 CG2015 A001cg2015 1 4530 9.52 Italy
Capsella grandiflora OSBU2016 CG2016 A004cg2016 1 45.34 9.51 Italy
Capsella grandiflora OSBU2019 CG2019 A008cg2019_2 4539 10.04 Italy
Capsella grandiflora OSBU2037 CG2037 A011cg2037_2 45.46 10.06 Italy
Capsella orientalis OSBU1933 C0O1933 A069c01933 3 50.33 91.26 Mongolia
Capsella orientalis OSBU1933 C0O1933 A070co01933 6 50.33 91.26 Mongolia
Capsella orientalis OSBU1933 CO1933 A071c01933 4 50.33 91.26 Mongolia
Capsella orientalis OSBU1933 CO1933 A072¢c01933 2 50.33 91.26 Mongolia
Capsella orientalis OSBU1933 C0O1933 A073co01933 5 50.33 91.26 Mongolia
Capsella orientalis OSBU1939 CO1939 A189¢01939 1 52.16 76.57 C_Kazakhstan
Capsella orientalis OSBU1940 CO1940 A190c01940_2 50.47 75.41 C_Kazakhstan
Capsella orientalis OSBU1978 CO1978 A084c01978_6 51.06 81.54 Altai
Capsella orientalis OSBU1979 CO1979 A066c01979_6 51.07 81.48 Altai
Capsella orientalis OSBU1979 CO1979 A067¢c01979_2 51.07 81.48 Altai
Capsella orientalis OSBU1979 CO1979 A068c01979_1 51.07 81.48 Altai
Capsella orientalis OSBU1980 CO1980 A061c01980_1 51.10 81.40 Altai
Capsella orientalis OSBU1980 CO1980 A062c01980 4 51.10 81.40 Altai
Capsella orientalis OSBU1980 CO1980 A063¢c01980_5 51.10 81.40 Altai
Capsella orientalis OSBU1980 CO1980 A064c01980_3 51.10 81.40 Altai
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C02397
C02397

A247c02388_6
A248c02388_3
A249c02389 9
A250c02389_4
A251c02389_3
A252¢02389 2
A253c02389_5
A184¢02390_2
A185c02390_5
A186¢02390_4
A187¢02390_3
A188c02390_7
A148c02391_12
A149c02391_13
A168c02391_8
A179¢02391 7
A180c02391_2
Al81c02391_5
A182c02391_4
A282¢02391 1
A299c02391_14
A254¢02392 2
A255¢c02392 5
A256¢02392 1
A257¢02392 3
A258¢02392 4
A169c02393 3
A170c02393 1
Al171¢c02393_5
Al172c02393 4
A173¢02393 2
A259¢02394 1
A260c02394_6
A261¢c02394 5
A262c02394_4
A263c02394 2
A174c02395 4
A175¢c02395 2
A176c02395_5
A177¢02395 3
A178¢c02395 1
A110c02396 5
Alllco2396_4
Al112¢02396_2
A113¢02396_1
Al14c02396_3
A051¢02397 2
A052¢02397_1
A053¢02397_5
A054¢02397_4
A055c02397_6

50.98
50.98
51.69
51.69
51.69
51.69
51.69
53.23
53.23
53.23
53.23
53.23
53.30
53.30
53.30
53.32
53.32
53.32
53.32
53.30
53.30
53.00
53.00
53.00
53.00
53.00
53.27
53.27
53.27
53.27
53.27
52.69
52.69
52.69
52.69
52.69
51.69
51.69
51.69
51.69
51.69
51.82
51.82
51.82
51.82
51.82
52.02
52.02
52.02
52.02
52.02

61.66
61.66
61.57
61.57
61.57
61.57
61.57
63.60
63.60
63.60
63.60
63.60
57.52
57.52
57.52
57.59
57.59
57.59
57.59
57.52
57.52
67.17
67.17
67.17
67.17
67.17
68.07
68.07
68.07
68.07
68.07
70.29
70.29
70.29
70.29
70.29
74.57
74.57
74.57
74.57
74.57
79.66
79.66
79.66
79.66
79.66
80.37
80.37
80.37
80.37
80.37

C_Kazakhstan
C_Kazakhstan
C_Kazakhstan
C_Kazakhstan
C_Kazakhstan
C_Kazakhstan
C_Kazakhstan
C_Kazakhstan
C_Kazakhstan
C_Kazakhstan
C_Kazakhstan
C_Kazakhstan
S Ural
S Ural
S Ural
S_Ural
S_Ural
S_Ural
S_Ural
S_Ural
S_Ural
C_Kazakhstan
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C_Kazakhstan
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C_Kazakhstan
C_Kazakhstan
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C_Kazakhstan
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Altai
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Altai
Altai
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Altai
Altai
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Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella orientalis
Capsella rubella
Capsella rubella
Capsella rubella
Capsella rubella
Capsella rubella
Capsella thracica
Capsella thracica
Capsella thracica
Capsella thracica
Capsella thracica
Capsella thracica
Capsella thracica
Capsella thracica
Capsella thracica
Capsella thracica
Capsella thracica

Capsella thracica

OSBU2400
OSBU2400
OSBU2400
OSBU2400
OSBU2400
OSBU26073
OSBU26073
OSBU26073
OSBU26073
OSBU26082
OSBU26082
OSBU26082
OSBU26144
OSBU26144
OSBU26144
OSBU26144
OSBU1335
OSBU2010
OSBU2207
OSBU2230
OSBU2239
OSBU2086
OSBU2086
OSBU2086
OSBU2090
OSBU2090
OSBU2090
OSBU2090
OSBU2101
OSBU2101
OSBU2101
OSBU2102
OSBU2102

C02400
C02400
C02400
C02400
C02400
C026073
C026073
C026073
C026073
C026082
C026082
C026082
CO26144
CO26144
CO26144
CO26144
CR1335
CR2010
CR2207
CR2230
CR2239
CT2086
CT2086
CT2086
CT2090
CT2090
CT2090
CT2090
CT2101
CT2101
CT2101
CT2102
CT2102

A056c02400_2
A057¢02400 5
A058c02400_4
A059¢02400_8
A060c02400_3
A195¢026073_3
A196¢026073_1
A197¢026073_4
A198c026073_2
A199¢026082_2
A200c026082 1
A201c026082_3
A106c026144 4
A107c026144 5
A108c026144 3
A109c026144_6
A037cr1335_1
A039cr2010_1
A038cr2207_2
A036cr2230_3
A035cr2239 3
A024ct2086_1
A025¢t2086_2
A026¢t2086_3
A027¢t2090_10a
A027¢t2090_10b
A028¢ct2090_8
A029¢t2090_9
A030ct2101_1
A031ct2101_2
A032¢ct2101_3
A033ct2102_3
A034ct2102_2

52.50
52.50
52.50
52.50
52.50
48.08
48.08
48.08
48.08
48.12
48.12
48.12
48.31
48.31
4831
48.31
41.08
36.39
43.77
41.88
36.26
42.25
42.25
42.25
42.05
42.05
42.05
42.05
42.12
42.12
42.12
42.40
42.40

82.73
82.73
82.73
82.73
82.73
106.84
106.84
106.84
106.84
106.90
106.90
106.90
98.92
98.92
98.92
98.92
-8.06
32.01
11.23
12.45
27.95
2741
2741
27.41
27.56
27.56
27.56
27.56
24.40
24.40
24.40
23.22
23.22

Altai
Altai
Altai
Altai
Altai
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mediterranean
Mediterranean
Mediterranean
Mediterranean
Mediterranean
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
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Supplementary File 2: Statistics of the ipyrad output files of different datasets under different
parameters. ‘ori’ and ‘caps’ stand for ‘Capsella orientalis’ and ‘Capsella’ datasets, respectively.
°0.85, °0.90” and ‘0.95” stand for the identity percentage above which the sequences are recognised as
homologous. 'min50%’, ‘min25%"’ and ‘min12.5%" stand for the minimal percentage of samples with
known data a given locus for it to be retained in the final alignment. ‘max20’, ‘max10’ and ‘max5’
stand for the maximum percentage of allowed SNPs per locus retained in the final alignment. The
output files depicted in red represent the final datasets based on which all subsequent analyses were

carried out.
ori_0_85 min50%_max20 total_filters applied_order retained_loci
total prefiltered_loci 0 0 459062
filtered by rm_duplicates 4929 4929 454133
filtered_by max_indels 45 45 454088
filtered_by max_SNPs 6 5 454083
filtered_by max_shared_het 359 357 453726
filtered_by min_sample 448252 443809 9917
total_filtered_loci 453591 449145 9917
snps matrix size 235 10559 25.54% missing sites
sequence matrix size 235 954590 9.61% missing sites
ori_0_85 min25%_ max20 total_filters applied_order retained_loci
total prefiltered loci 0 0 459062
filtered by rm_duplicates 4929 4929 454133
filtered by max_indels 68 68 454065
filtered_by_max_SNPs 126 122 453943
filtered by max shared het 2206 2196 451747
filtered by min_sample 438595 434505 17242
total_filtered_loci 445924 441820 17242
snps matrix size 235 32291 55.67% missing sites
sequence matrix size 235 1597859 32.47% missing sites
ori_ 0 85 minl12.5% max20 total_filters applied_order retained_loci
total prefiltered loci 0 0 459062
filtered by rm_duplicates 4929 4929 454133
filtered_by_ max_indels 256 256 453877
filtered_by_max_SNPs 1160 1121 452756
filtered_by max shared_het 9146 9101 443655




filtered_by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

ori_ 0 90 _min50% _max20
total prefiltered_loci
filtered by rm_duplicates
filtered by max_indels
filtered_by_max_ SNPs
filtered_by max shared het
filtered_by min_sample
total filtered loci
snps matrix size

sequence matrix size

ori_ 0 90 min25%_ max20
total prefiltered_loci
filtered_by _rm_duplicates
filtered_by max_indels
filtered_by_max_ SNPs
filtered by max shared het
filtered by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

ori 0 90 minl12.5% max20
total prefiltered loci
filtered by rm_duplicates
filtered_by_ max_indels
filtered_by_max_ SNPs
filtered_by max shared_het

filtered_by min_sample

396554
412045
235
235

total_filters
0
6534
21
8
390
477695
484648
235
235

total_filters
0
6534
30
31
2292
467663
476550
235
235

total_filters
0
6534
106
280
9596
424253

393742

409149

146361
4387096

applied_order
0
6534
21
7
387
471961
478910
9307
970069

applied_order
0
6534
30
30
2285
462414
471293
31126
1638302

applied_order
0
6534
106
273
9570
420634

49913
49913
79.30% missing sites

66.41% missing sites

retained_loci

488997
482463
482442
482435
482048

10087

10087

27.79% missing sites

9.28% missing sites

retained_loci

488997
482463
482433
482403
480118

17704

17704

57.34% missing sites

32.52% missing sites

retained_loci
488997
482463
482357
482084
472514
51880



total_filtered_loci
snps matrix size

sequence matrix size

ori_0_ 95 min50%_max20
total_prefiltered_loci
filtered by rm_duplicates
filtered by max_indels
filtered_by max_ SNPs
filtered_by max_shared_het
filtered_by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

ori_0 95 min50% _ max10
total_prefiltered_loci
filtered_by rm_duplicates
filtered by max_indels
filtered_by_max_ SNPs
filtered_by max shared_het
filtered by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

ori_0_95_min50%_max$S
total prefiltered loci
filtered by rm_duplicates
filtered_by max_indels
filtered_by_max_SNPs
filtered_by_max_shared_het
filtered_by _min_sample

total_filtered_loci

440769
235
235

total_filters
0
9970
9
3
336
519056
529374
235
235

total_filters
0
9055
8
45
349
619734
629191
235
235

total_filters
0
9055
8
232
349
619734

629378

437117
137104
4563271

applied_order
0
9970
9
1
336
510374
520690
5527
966425

applied_order
0
9055
8
43
329
619734
629169
5361
970507

applied_order
0
9055
8
228
262
619734

629287

51880
79.52% missing sites

66.72% missing sites

retained_loci

530773
520803
520794
520793
520457

10083

10083

27.55% missing sites

9.14% missing sites

retained_loci

639291
630236
630228
630185
629856

10122

10122

26.73% missing sites

9.10% missing sites

retained_loci
639291
630236
630228
630000
629738
10004

10004



snps matrix size

sequence matrix size

ori_0 95 min25%_max20
total_prefiltered_loci
filtered_by rm_duplicates
filtered by max_indels
filtered_by max_ SNPs
filtered by max shared het
filtered_by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

ori_0 95 minl12.5%_max20
total prefiltered_loci
filtered_by rm_duplicates
filtered_by max_indels
filtered_by max SNPs
filtered_by max_shared_het
filtered_by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

caps_0_85 minS50% _max20
total prefiltered loci
filtered by rm_duplicates
filtered_by_ max_indels
filtered_by_max_ SNPs
filtered_by max shared_het

filtered_by min_sample

235

235

total_filters
0
9970
17
6
2119
508720
520832
235
235

total_filters
0
9970
42
23
8802
465607
484444
235
235

total_filters
0
4899
327
46
307
575275

4644

959279

applied_order
0
9970
17
3
2118
500934
513042
19399
1634399

applied_order
0
9970
42
19
8796
460544
479371
85391
4506529

applied_order
0
4899
327
40
298
575275

24.23% missing sites

8.79% missing sites

retained_loci
530773
520803
520786
520783
518665
17731
17731
57.84% missing sites

32.31% missing sites

retained_loci
530773
520803
520761
520742
511946
51402
51402
79.99% missing sites

66.52% missing sites

retained_loci
589890
584991
584664
584624
584326
9051



total_filtered_loci
snps matrix size

sequence matrix size

caps_0_85 min25%_max20
total_prefiltered_loci
filtered by rm_duplicates
filtered by max_indels
filtered_by max_ SNPs
filtered_by max_shared_het
filtered_by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

caps_0_85 minl12.5% max20
total prefiltered_loci
filtered_by rm_duplicates
filtered_by max_indels
filtered_by_max_ SNPs
filtered_by max_shared_het
filtered by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

caps_0 90 min50%_max20
total prefiltered_loci
filtered by rm_duplicates
filtered by max_indels
filtered_by_max_ SNPs
filtered_by max_shared_het
filtered_by min_sample

total_filtered_loci

580854
282
282

total_filters
0
4899
394
123
2139
566344
573899
282
282

total_filters
0
4899
586
597
7472
537635
551189
282
282

total_filters
0
6797
112
19
312
614146
621386

580839
48183
874991

applied_order
0
4899
394
114
2116
566344
573867
74024
1491829

applied_order
0
4899
586
577
7425
537635
551122
155274
3472199

applied_order
0
6797
112
17
305
614146
621377

9051
14.37% missing sites

12.64% missing sites

retained_loci

589890
584991
584597
584483
582367

16023

16023

33.52% missing sites

34.91% missing sites

retained_loci
589890
584991
584405
583828
576403
38768
38768
60.46% missing sites

63.14% missing sites

retained_loci
630504
623707
623595
623578
623273
9127
9127



snps matrix size

sequence matrix size

caps_0 90 min25%_max20
total_prefiltered_loci
filtered_by rm_duplicates
filtered by max_indels
filtered_by max_ SNPs
filtered by max shared het
filtered_by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

caps_0_90 min12.5% max20
total prefiltered_loci
filtered_by rm_duplicates
filtered_by max_indels
filtered_by max_SNPs
filtered_by max_shared_het
filtered_by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

caps_0_95 min50%_max20
total prefiltered_loci
filtered by rm_duplicates

filtered by max_indels
filtered_by max_ SNPs

filtered_by max_shared_het
filtered_by min_sample

total_filtered_loci

snps matrix size

282
282

total_filters
0
6797
140
44
2201
605005
614187
282
282

total_filters
0
6797
219
137
7771
575561
590485
282
282

total_filters
0
12162
17
4
290
671956
684429
282

43222
881075

applied_order
0
6797
140
41
2188
605005
614171
68055
1518922

applied_order
0

6797

219

132

7744
575561
590453
144525
3590201

applied_order
0
12162
17
4
289
671956
684428
26589

13.74% missing sites

12.28% missing sites

retained_loci
630504
623707
623567
623526
621338
16333
16333
34.02% missing sites

35.00% missing sites

retained_loci

630504
623707
623488
623356
615612
40051

40051

61.00% missing sites

63.49% missing sites

retained_loci
692730
680568
680551
680547
680258
8302
8302

14.12% missing sites



sequence matrix size

caps_0_95 min50%_max10
total_prefiltered_loci
filtered_by rm_duplicates
filtered_by max_indels
filtered_by max_ SNPs
filtered by max shared het
filtered by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

caps_0_95 min50%_max$5
total prefiltered loci
filtered_by rm_duplicates
filtered_by max_indels
filtered_by max_SNPs
filtered_by max_shared het
filtered_by min_sample
total filtered loci
snps matrix size

sequence matrix size

caps_0 95 min25%_max20
total prefiltered_loci
filtered_by_rm_duplicates
filtered by max_indels
filtered_by max_ SNPs
filtered by max_shared het
filtered_by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

282

total_filters
0

12162

17

207

290
671956
684632

282

282

total_filters
0
12162
17
2063
290
671956
686488
282
282

total_filters
0
12162
24
12
2162
662725
677085
282
282

800204

applied_order
0

12162

17

206

259
671956
684600
24584
783041

applied_order
0
12162
17
2058
188
671956
686381
12635
605569

applied_order
0
12162
24
11
2159
662725
677081
44253
1445668

13.06% missing sites

retained_loci

692730
680568
680551
680345
680086

8130

8130

13.47% missing sites

12.92% missing sites

retained_loci

692730
680568
680551
678493
678305

6349

6349

13.17% missing sites

13.01% missing sites

retained_loci
692730
680568
680544
680533
678374
15649
15649
35.81% missing sites

36.65% missing sites



caps_0_ 95 min12.5%_max20
total prefiltered_loci
filtered_by rm_duplicates
filtered_by_max_indels
filtered_by_max_ SNPs
filtered by max shared het
filtered_by min_sample
total_filtered_loci
snps matrix size

sequence matrix size

total_filters
0
12162
43
19
7524
634033
653781
282

282

applied_order

0
12162
43
16
7519
634033
653773
93512

3474959

retained_loci
692730
680568
680525
680509
672990
38957
38957
61.76% missing sites

64.52% missing sites



Supplementary File 3: Phylogeny of all investigated Capsella accessions. Phylogenetic
reconstruction is based on a coalescent SVDQ algorithm. The values above branches represent

bootstrap support values. Coding names correspond to the names specified in the voucher list.




Supplementary File 4: Phylogeny of Capsella accessions exhibiting less than 5% of admixture.
Phylogenetic reconstruction is based on a coalescent SVDQ algorithm. The values above branches
represent bootstrap support values rounded to one decimal place and bootstrap support values below
75 are not shown. Coding names correspond to the names specified in the voucher list. Colour coding
reflects the colour coding in the Figure 5 and Supplementary Files 7 and 9. The out-group consists of
Mediterranean C. rubella accessions in lavender (CruMED) and Mediterranean C. grandiflora
accessions in mauve (CgrMED). The in-group consists of Mediterranean C. bursa-pastoris accessions
in old rose (CbpMED), Rhodopian C. thracica accessions in rose ebony (CthRHO), Eurasian C.
bursa-pastoris accessions in light pink (CbpEUR), South Middle Asian C. orientalis accessions in
lemon yellow (CorSMA), East Middle Asian C. orientalis accessions in deep champagne (CorEMA),
Mongolian C. orientalis accessions in celeste (CorMNG), North Middle Asian C. orientalis accessions

in tea green (CorNMA) and Russian Altai C. orientalis accessions in baby blue (CorALT).
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Cross-entropy
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Supplementary File 5:

Left: Minimal cross entropy estimation implemented in the R package LEA for the Capsella dataset
as well as for the C. orientalis dataset. The lowest entropy hence the most probable number of
ancestral populations in the Capsella dataset is at K=10 and no lowest entropy point can be inferred

from the Capsella orientalis dataset.

Right: deltaK estimation based on Evanno method implemented in Structure Harvester for the
Capsella dataset as well as for the C. orientalis dataset. The highest deltaK hence the most probable
number of ancestral populations in the Capsella dataset is at K=6 and for the Capsella orientalis

dataset at K=3.
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Supplementary File 6: Geographic distribution of sampled Capsella populations. Genetic cluster
membership was inferred from LEA algorithm, showed as pie charts for K=2 (A), K=3 (B), K=4 (C),
K=5 (D), K=6 (E), K=7 (F), K=8 (G) and K=9 (H). Colour coding for K=9 is as follows:
Mediterranean C. bursa-pastoris subcluster in light pink (CbpMED), Mediterranean C. rubella
subcluster in celeste (CruMED), Mediterranean C. grandiflora subcluster in rose ebony (CgrMED),
Rhodopian C. thracica subcluster in deep champagne (CthRHO), Eurasian C. bursa-pastoris
subcluster in tea green (CbpEUR), Central Middle Asian C. orientalis subcluster in lemon yellow
(CorCMA), East Middle Asian C. orientalis subcluster in mauve (CorEMA), Russian Altai C.
orientalis subcluster in baby blue (CorALT) and Mongolian C. orientalis subcluster in old rose

(CorMNG).
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Supplementary File 7:

Above: Geographic distribution of sampled Capsella populations for K=10. Ten retained genetic
clusters inferred from LEA algorithm are indicated by different colours and assigned to the following
geographical regions: Mediterranean C. rubella subcluster in lavender (CruMED), Mediterranean C.
grandiflora subcluster in mauve (CgrMED), Eurasian C. bursa-pastoris subcluster in light pink
(CbpEUR), Mediterranean C. bursa-pastoris subcluster in old rose (CbpMED), Rhodopian C. thracica
subcluster in rose ebony (CthRHO), East Middle Asian C. orientalis subcluster in deep champagne
(CorEMA), South Middle Asian C. orientalis subcluster in lemon yellow (CorSMA), Russian Altai C.

orientalis subcluster in baby blue (CorALT), North Middle Asian C. orientalis subcluster in tea green
(CorNMA) and Mongolian C. orientalis subcluster in celeste (CorMNG). The coordinates mirror the

ones from Figure 4.

Below: Geographic distribution of sampled Capsella orientalis populations. Genetic cluster
membership was inferred from LEA algorithm, showed as pie charts for K=2 (A), K=3 (B), K=4 (C)
and K=5 (D). Colour coding reflects the colour coding in the Figure 5 and Supplementary Files 4 and
9. Note that the color coding matches so that the subclustering in Capsella orientalis can be inferred

from the Capsella clustering at K=10 as well.
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Supplementary File 8: DAPC scatter plots of investigated Capsella accessions for K=3 (A), K=4

(B), K=5 (C), K=6 (D), K=7 (E), K=8 (F) and K=9 (G). For easier interpretation all the clusters are in

black and corresponding species’ names or genetic cluster names are given.
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Supplementary File 9: DAPC scatter plots of investigated Capsella orientalis accessions for K=3
(A), K=4 (B) and K=5 (C). Colour coding reflects the colour coding in the Figure 5 and
Supplementary Files 4 and 7, and is as follows: North Middle Asian C. orientalis subcluster in tea
green (CorNMA), South Middle Asian C. orientalis subcluster in lemon yellow (CorSMA),
Mongolian C. orientalis subcluster in celeste (CorMNG), East Middle Asian C. orientalis subcluster

in deep champagne (CorEMA) and Russian Altai C. orientalis subcluster in baby blue (CorALT).
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Supplementary File 10: Georeferenced genetic diversity estimations of Capsella orientalis
populations. Warmer red colour indicates higher genetic diversity or number of (private) substitution
sites, respectively, while the colder blue colour points towards lower genetic diversity or number of

(private) substitution sites. A, Theta Pi; B, Theta S; C, number of substitution sites per gene copy; D,

number of private substitution sites per gene copy.
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Supplementary File 11-4: Fsr analysis of five genetic clusters, each consisting of five different
populations. The values in bold represent the highest Fsr and the value in cursive represent the lowest

Fqr value.
Distance method: No. of different alleles (FST)
Altai S_KZH E_KZH Mongolia N_KZH
Altai 0.00000
S_KZH 0.06173 0.00000
E_KZH 0.11494 0.07515 0.00000
Mongolia 0.09733 0.06720 0.11331 0.00000

N_KZH 0.04805 0.03912 0.10146 0.09187 0.00000
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Supplementary File 11-6: Observed (Ho) and expected (Hg) heterozygosity values of populations
consisting of more than one accession with corresponding standard deviations (s.d.). In bold are the
averaged values of each parameter.

Population Ho s.d. He s.d. C02395 0,15876 ' 0,29825 | 0,68289 @ 0,10112
C02380 0,08158 | 0,17334 | 0,5231 | 0,17876 C02390 0,05717 | 0,16166 | 0,51153 | 0,16686
C02386 0,07036 | 0,17523 | 0,53858 | 0,16838 C02347 0,01437 | 0,08459 0,542 | 0,13878
C02397 0,07897 | 0,19213 | 0,53064 | 0,16301 C026073 | 0,03134 | 0,14632 | 0,52322 | 0,13272
C02400 0,09167 | 0,17822 | 0,51601 | 0,1778 C0O26082 | 0,04596 | 0,18098 | 0,59814 | 0,10393
C01980 0,10548 | 0,27936 | 0,54917 | 0,20071 C02345 0,06134 | 0,17272 | 0,5117 | 0,17173
CO1979 0,13101 | 0,26368 | 0,59478 | 0,12431 C02383 0,03899 | 0,1342 | 0,55164 | 0,16639
C01933 0,08518 | 0,19642 | 0,53322 | 0,17797 C02384 0,03815 | 0,14976 | 0,56918 0,147
C02374 0,06458 | 0,16259 | 0,51258 | 0,17228 C02292 0,06147 | 0,19054 | 0,61728 | 0,11174
C02381 0,09193 | 0,17564 | 0,49444 | 0,187 C02303 0,04694 | 0,15041 | 0,5354 | 0,17172
C02348 0,03215 | 0,13643 | 0,56111 | 0,08186 C02329 0,0659 | 0,16069 | 0,50794 | 0,17081
C02346 0,06393 | 0,15026 | 0,49492 | 0,16416 C02379 0,07136 | 0,16638 | 0,51497 | 0,18562
C02289 0,06212 | 0,18534 | 0,61948 | 0,11218 C02382 0,06262 | 0,15294 | 0,53507 | 0,1711
C02223 0,07008 | 0,1941 0,5532 | 0,17083 C02385 0,05642 | 0,16034 | 0,52625 | 0,18443
CO1985 0,05615 | 0,16502 | 0,53508 | 0,17053 CO2388 0,08367 | 0,16681 | 0,52492 | 0,17459
C026144 | 0,07074 | 0,18093 | 0,56239 | 0,14855 C0O2389 0,05796 | 0,15467 | 0,54134 | 0,16883
C02396 0,04911 | 0,14601 | 0,49696 | 0,17044 C02392 0,04703 | 0,17241 | 0,53637 | 0,17164
C02387 0,05474 | 0,14845 | 0,5153 0,1826 C0239%4 0,05796 | 0,17884 | 0,54601 | 0,16913
C02372 0,08419 | 0,257 | 0,68786 | 0,08541 CO1981 0,05437 | 0,16448 | 0,53952 | 0,16903
C02370 0,03232 | 0,14768 | 0,66984 | 0,04353 CO1982 0,05644 | 0,15711 | 0,52051 | 0,1749
C02358 0,0444 | 0,18387 | 0,67407 | 0,05771 CO1983 0,05389 | 0,1536 | 0,50083 | 0,16417
C02343 0,05932 | 0,12661 | 0,46531 | 0,14895 CO1984 0,07355 | 0,20219 | 0,62382 | 0,11777
C02349 0,01806 | 0,10443 | 0,52615 | 0,14669 C02296 0,04585 | 0,15019 | 0,50332 | 0,15816
C02391 0,05106 | 0,14426 | 0,5268 | 0,16553 C02300 0,4994 | 0,17279 | 0,53777 | 0,17652
C02391 0,07745 | 0,15463 | 0,49457 | 0,16666 C02373 0,07059 | 0,15746 | 0,48853 | 0,16143

C02393 0,00921 | 0,06761 | 0,50988 | 0,10125 Average 0,071 0,169 0,546 0,152
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