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Table S1

Overview of all 75 samples of common wheat, spelt, durum wheat, emmer and einkorn and their abbreviations

Common wheat Spelt Durum wheat Emmer Einkorn

Altigo ALT Badengold BAG Auradur AUR 9.105/06/01* EM1 8.103/04* K01

Colonia CoL Badenkrone BAK Elsadur ELS 9.118/05/01* EM2 8.108/04** K02

Cubus cuB Badenstern BAS Karur KAR 9.199/06/01* EM3 8.116/04* K03

Event EVE D-04004/03* DI1 Logidur LOG CC1E-04058/01* EM4 M-03021/03* K04

Genius GEN D-04004/04* DI2 Lunadur LUN CC1E-04059/01* EM5 M-04003/01* K05

JB Asano JBA D-04004/08* DI3 Lupidur * LUP CC1E04059/02* EM6 M-04018/01* K06

Julius JUL D-04004/09* Dl4 W-05005/02* DU1 CC1E04059/03* EM7 M-04018/02* K07

Lear LEA D-05015/03* DI5 W-05006/01* DU2 CC1E-04059/04* EM8 M-04018/03* K08

Meister MEI Divimar DIV W-05018/04* DU3 E-07086/01* EM9 M-04033/01* K09

Mulan MUL Filderstolz FIL W-05020/01* Du4 Heuholzer Kolben HEU M-04033/03* K10

Orcas ORC Franckenkorn FRA W-05024/01* DU5 Osiris osl M-07006/01* K11

Skalmeje SKA Oberkulmer Rotkorn OBR W-05025/01* DU6 Ramses RAM Monlis MON
Tabasco TAB Samir SAM W-05026/03* DU7 Roter Heidfelder ROH MV Menket MVM
Tobak TOB Schwabenkorn SCH W-05029/02* DU8 Spath’s Albjuwel SPA Terzino TER
Tommi TOM Zollernspelz Z0L Wintergold WIN Teutonia TEU Tifi TIF

* = cultivar from the State Plant Breeding Institute (University of Hohenheim)
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Table S2
Gliadin and glutenin fractions extracted by modified Osborne fractionation and quantitated
both by reversed phase high-performance liquid chromatography (RP-HPLC) and by

photometric Bradford assay. CV, coefficient of variation

Gliadin content (mg/g)® Glutenin content (mg/g)®

RP-HPLC Bradford RP-HPLC Bradford
Common wheat
Mulan 46.8+1.4 499+15 20.5+0.6 19.1+£1.3
Tommi 472+0.3 498+1.6 23.8+0.8 17.7+£0.8
Tabasco 425+0.2 452+1.4 16.9+£0.0 145+0.6
Event 61.0+2.3 545+2.3 28.1+04 225+1.8
JB Asano 60.4 £0.1 55.5+0.6 19.2+0.6 18.3+0.9
Lear 39.1+0.7 39.3+14 12.3+£0.3 12.3+0.8
Genius 55.8+0.8 575+1.4 25.0+0.8 229+1.2
Tobak 45.1+0.5 424 +15 15.8+0.9 15.9£0.3
CV (%) 1.5 3.0 2.8 5.2
Spelt
Badenkrone 58.3+0.3 62.1+1.6 146+£0.4 16.4+ 0.9
Franckenkorn 63.6 £ 0.3 64.1+1.5 22.4+0.3 226 +1.1
Zollernspelz 77.0+0.8 71.1+3.4 22.1+0.6 216 +1.9
Oberkulmer 91.0+0.7 86.3+3.2 23.9+2.2 254+ 0.8
Badenstern 72.4+0.9 729+1.1 18.3+0.2 176+ 1.2
Badengold 59.9+0.9 61.3+2.4 18.3+0.4 18.7+0.9
Schwabenkorn 824+19 85.5+2.8 245+1.2 245 +0.6
Filderstolz 68.1 +£0.3 66.4 + 3.2 242 +04 23.2+1.1
CV (%) 1.6 3.4 1.6 5.2
Durum wheat
Auradur 72.4+£0.8 726+04 175+0.5 13.5+0.1
Logidur 69.8+1.4 66.7 £ 2.2 23.8+0.5 24.1+£0.7
Wintergold 69.7+4.4 73.5%+45 18.5+0.3 14.3+ 0.5
Lunadur 749+1.1 741+1.8 25.2+04 23.1+£0.2
Elsadur 71.1+£0.6 73.2+1.3 17.0+£0.7 195+0.4
Karur 729+0.2 70.3+3.6 20.7£0.6 21.9+04
Lupidur 64.5+2.4 62.4+4.0 29.6 £0.0 25.7+2.0
W-05005/02 64.1£0.7 60.1+2.6 12.2+0.6 13.8+ 0.7
CV (%) 2.1 3.7 2.5 3.0
Emmer
Osiris 63.4+1.3 63.4+3.8 11.9+0.3 10.5+0.8
Ramses 56.2+0.2 59.1+3.0 12.4+£0.2 146 £1.7
Heuholzer Kolben 63.5+0.8 67.2+2.0 10.7+0.2 9.7+0.4
Teutonia 61.6 £0.4 58.3+2.1 9.2+0.7 10.1+£0.9
CC1E-04058/01 57.3+0.7 60.0 £ 2.8 16.1+£0.2 15.8 £ 0.6
CC1E-04059/01 56.0+0.1 53.6+1.6 10.2+0.4 11.4 £0.7
Spaths Albjuwel 57.1+0.5 54.3 £3.9 10.2+£0.3 11.6+1.6
9.105/06/01 51.9+0.8 526 £3.5 11.8+0.4 13.7+ 1.1
CV (%) 1.0 4.9 3.1 8.0
Einkorn
Tifi 65.4+1.8 63.2+3.4 7.9+0.2 75%0.5
Terzino 68.3+1.2 73.9+2.3 7.2+0.1 8.7+0.9
Monlis 61.0+£2.0 60.9+3.4 14.4 £0.8 16.4 £0.3
M-04018/01 64.7+1.5 61.9+25 6.1 +£0.5 8.1+0.3
8.108/04 62.2+£0.8 66.0+1.0 7.9+0.2 11.2+£0.1
M04033/03 66.2 £ 0.4 69.5+2.9 11.4+£0.6 12.7+0.4
Mv Menket 76.9£0.7 69.2+24 6.4+0.3 7.7+0.4
MO07006/01 54.3+0.6 525+2.4 10.1+0.4 11.9+0.4
CV (%) 1.8 4.0 45 4.3
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Table S3
Contents of gliadins, glutenins, gluten and protein, and ratio between gliadins and glutenins (GLIA/GLUT) determined by photometric Bradford

assay of 15 cultivars per wheat species (common wheat, spelt, durum wheat, emmer and einkorn) cultivated at four different locations®

Gliadins (mg/g) Glutenins (mg/qg) Gluten (mg/g) Protein (%) GLIA/GLUT®

Name”
SEL OLI HOH EKW | SEL OLlI HOH EKW | SEL OLI HOH EKW | SEL OLI HOH EKW | SEL OLI HOH EKW

Common wheat
MUL 49.1 321 46.2 420 | 191 119 157 195 | 682 440 619 615 | 109 7.7 9.6 10.0 2.6 2.7 2.9 2.2
TOM 498 349 449 449 | 177 150 170 200 | 674 499 619 65.0 | 109 8.1 9.8 10.7 2.8 2.3 2.6 2.2
TAB 452 372 433 376 | 145 128 157 171 | 596 50.0 59.0 54.7 | 10.0 8.4 9.2 9.5 3.1 2.9 2.8 2.2
EVE 545 357 524 469 | 225 166 219 250 | 771 522 743 719 | 133 8.4 116 11.8 2.4 2.2 2.4 1.9
SKA 436 323 415 383 | 166 119 131 163 | 602 443 546 545 | 104 7.7 8.7 9.8 2.6 2.7 3.2 2.4

ALT 423 281 454 428 | 195 134 136 177 | 619 414 591 605 | 11.2 7.6 9.4 10.2 2.2 2.1 3.3 2.4
JBA 555 378 474 438 | 183 112 164 173 | 738 490 638 612 | 115 7.5 9.2 9.9 3.0 3.4 2.9 2.5
JUL 431 258 46.2 380 | 184 134 163 175 | 615 392 625 556 | 109 7.5 8.8 9.3 2.3 19 2.8 2.2
LEA 39.2 222 367 391 | 123 110 114 154 | 516 332 481 544 9.3 7.2 8.3 9.0 3.2 2.0 3.2 2.5
CuB 458 278 464 420 | 173 143 173 214 | 631 421 637 634 | 110 7.6 9.5 11.3 2.6 1.9 2.7 2.0
MEI 479 292 506 416 | 147 109 135 174 | 625 401 641 59.0 | 10.7 7.6 9.6 10.3 3.3 2.7 3.8 2.4

ORC 438 287 439 36.1 | 183 133 185 197 | 620 421 624 558 | 109 7.5 9.4 9.9 2.4 2.2 2.4 1.8
COL 444 264 458 36.2 | 189 151 199 227 | 633 415 657 589 | 11.2 7.6 10.0 104 2.3 1.8 2.3 1.6
GEN 575 325 498 420 | 229 162 202 210 | 804 487 70.0 630 | 121 8.1 10.6 11.0 2.5 2.0 2.5 2.0
TOB 49.1 334 469 448 | 159 127 147 156 | 582 461 616 604 | 10.1 7.8 9.1 10.3 2.7 2.6 3.2 2.9

Mean® 469 309 458 411 | 178 133 163 189 | 647 443 622 60.0 | 11.0 7.7 9.5 10.2 2.7 2.4 2.9 2.2

CV (%)° 3.8 6.0 3.0 7.1 4.7 6.4 4.8 3.8 - - - - 0.7 11 0.7 0.9 - - - -

Spelt
BAG 61.3 575 492 546 | 187 125 175 187 | 80.0 700 66.7 733 | 11.0 9.6 9.6 10.5 3.3 4.6 2.8 2.9
BAK 62.1 473 556 614 | 164 143 153 167 | 784 616 709 782 | 108 94 10.1 106 3.8 3.3 3.6 3.7
BAS 728 472 582 645 | 176 141 163 194 | 904 613 746 839 | 126 94 108 117 | 41 3.3 3.6 3.3

DI1 619 459 522 641 | 170 157 132 229 | 789 616 654 870 | 111 9.4 9.3 11.3 3.6 2.9 4.0 2.8
DI2 714 50.0 592 602 | 208 171 193 247 | 921 670 785 849 | 125 101 102 110 3.4 2.9 3.1 2.4
DI3 66.7 570 573 579|211 176 188 218 | 87.7 746 761 79.7 | 119 104 10.2 103 3.2 3.2 3.0 2.7
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b Gliadins (mg/g) Glutenins (mg/qg) Gluten (mg/g) Protein (%) GLIA/GLUT®
Name SEL OLI HOH EKW | SEL OLI HOH EKW | SEL oLl HOH EKW | SEL OLI HOH EKW | SEL OLI HOH EKW
Dl4 589 509 506 576 | 198 193 200 253 | 787 702 706 829 | 112 96 9.4 10.5 3.0 2.6 2.5 2.3
DI5 61.2 534 568 618 | 181 180 192 248 | 793 715 760 866 | 123 9.7 100 111 3.4 3.0 3.0 25
DIV 829 547 666 732 | 201 176 142 228 |103.0 723 808 960 | 136 108 113 133 | 4.1 3.1 4.7 3.2
FIL 66.4 475 537 606 | 232 174 204 251 | 896 650 741 857 | 13.0 103 106 121 2.9 2.7 2.6 24

FRA 640 505 556 625|226 191 193 202 | 8.6 695 748 827 | 128 105 10.8 119 2.8 2.6 2.9 3.1
OBR 86.3 620 675 783 | 254 171 177 223 |1116 79.1 852 100.6 | 16.1 11.3 128 151 3.4 3.6 3.8 3.5
SAM 63.0 46.2 522 546 | 182 9.6 158 210 | 812 557 681 756 | 125 9.1 106 107 3.5 4.8 3.3 2.6
SCH 855 639 648 817 | 245 174 188 224 |110.0 813 836 1041 | 144 114 123 143 3.5 3.7 3.4 3.6

ZOL 711 658 619 657 | 215 153 157 209 | 927 810 777 866 | 13.0 114 114 124 3.3 4.3 3.9 3.1
Mean® 69.0 533 574 639 | 203 161 174 219 | 893 695 749 858 | 126 10.2 10.6 11.8 3.4 3.4 3.4 2.9
CV (%)* 3.1 4.5 4.6 3.1 4.6 6.0 4.9 4.2 - - - - 0.7 1.0 0.9 0.6 - - - -

Durum wheat
AUR 726 421 59.2 597 | 135 128 165 14.1 | 86.0 55.0 75.8 73.8 | 13.7 9.0 121 119 5.4 3.3 3.6 4.2
DU1 60.1 718 514 569 | 138 154 118 14.0 | 73.9 87.2 63.2 709 | 14.0 8.2 11.3 104 4.3 4.7 4.4 4.1
DU2 828 742 60.0 586 | 12.0 9.9 104 9.4 94.8 84.1 70.4 68.0 | 13.6 8.6 13.1 10.7 6.9 7.5 5.8 6.3
DU3 847 674 654 579 | 188 157 16.1 115 | 1035 83.1 81.4 69.3 | 146 104 124 119 4.5 4.3 4.1 5.0
DuU4 870 626 800 678 | 17.1 136 185 156 | 1040 76.1 98.5 83.4 | 151 9.5 12,1 11.9 5.1 4.6 4.3 4.3
DU5 645 551 501 437 | 126 155 123 127 | 771 70.6 62.3 56.4 | 140 10.1 11.3 10.8 5.1 3.5 4.1 3.4
DU6 845 635 628 549 | 180 154 152 135 | 1025 789 78.1 68.4 | 155 9.3 11.0 127 4.7 4.1 4.1 4.1
DU7 847 56.7 638 692 | 228 155 145 154 | 1075 721 78.3 845 | 13.0 128 109 121 3.7 3.7 4.4 4.5
DU8 839 699 605 552 | 203 197 144 16,5 | 1042 89.6 74.9 716 | 129 122 11.8 10.8 4.1 35 4.2 3.3
ELS 73.2 413 563 555 | 195 152 125 12.8 | 927 56.5 68.8 68.3 | 147 123 129 114 3.8 2.7 45 4.3
KAR 703 517 532 532|219 153 169 156 | 92.2 67.0 70.0 68.8 | 15.0 11.1 155 14.0 3.2 3.4 3.1 3.4
LOG 66.7 323 537 429 | 241 151 177 17.1 | 90.9 474 71.4 60.0 | 11.2 128 10.8 9.9 2.8 2.1 3.0 25

LUN 741 555 535 555|231 173 194 180 | 972 728 729 736 | 141 120 125 109 3.2 3.2 2.8 3.1
LUP 624 441 445 522 | 257 200 208 240 | 881 641 653 76.2 | 147 108 120 116 2.4 2.2 2.1 2.2
WIN 735 471 601 542 | 143 122 156 116 | 87.8 593 757 658 | 138 131 114 110 51 3.9 3.8 4.7
Mean® 750 557 583 558 | 185 152 155 148 | 935 709 738 706 | 140 108 121 115 4.3 3.8 3.9 4.0
CV (%)° 3.8 4.7 3.6 4.3 3.8 4.7 5.1 5.8 - - - - 0.7 0.9 0.7 0.7 - - - -
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Gliadins (mg/g) Glutenins (mg/g) Gluten (mg/g) Protein (%) GLIA/GLUT®

Name”
SEL OLI HOH EKW | SEL OLlI HOH EKW | SEL OLI HOH EKW | SEL OLI HOH EKW | SEL OLI HOH EKW

Emmer
HEU 67.2 70.2 514 528 9.7 115 102 11.0 | 76.9 81.7 61.6 639 | 11.6 12.0 8.9 9.6 6.9 6.1 51 4.8
EM1 600 769 673 591 | 158 206 154 153 | 75.8 97.5 82.7 744 | 124 136 10.7 10.9 3.8 3.7 4.4 3.9
EM2 536 70.0 545 552 | 114 117 8.8 12.4 | 65.0 81.7 63.3 676 | 11.2 121 9.2 9.5 4.7 6.0 6.2 4.4
EM3 56.0 744 595 520 | 136 124 114 140 | 69.6 86.8 70.9 66.0 | 11.8 13.2 105 10.0 4.1 6.0 5.2 3.7
EM4 605 66.1 537 441 | 137 116 114 105 | 74.2 77.7 65.1 546 | 11.7 12.0 9.6 9.3 4.4 5.7 4.7 4.2
EM5 526 73.6 480 540 | 116 9.7 11.3 146 | 64.2 83.3 59.3 68.6 9.8 11.7 8.8 10.0 4.5 7.6 4.3 3.7
EM6 543 67.7 484 519 | 116 11.1 8.5 13.6 | 65.9 78.8 56.9 65.5 | 11.9 13.2 9.4 10.2 4.7 6.1 5.7 3.8
EM7 526 76.8 532 494 | 137 16.1 111 125 | 66.3 92.9 64.2 619 | 11.3 143 9.9 9.7 3.8 4.8 4.8 4.0
EM8 726 843 675 619 | 185 227 186 17.7 | 91.1 107.0 86.0 796 | 125 162 118 124 3.9 3.7 3.6 3.5
EM9 565 64.1 477 460 | 147 162 118 135 | 71.2 80.4 59.5 595 | 114 128 9.5 9.5 3.8 3.9 4.0 3.4
(OK]] 634 740 46.0 596 | 104 114 151 125 | 738 85.4 61.1 721 | 124 13.2 9.9 10.6 6.1 6.5 3.0 4.8
RAM 59.1 70.0 545 510 | 146 184 135 13.1 | 73.6 88.4 68.0 64.1 | 116 134 9.7 10.1 4.0 3.8 4.1 3.9
ROH 60.2 618 422 470 | 109 115 9.3 15.0 | 71.2 73.3 51.5 62.0 | 10.7 115 8.5 9.3 55 5.4 4.6 3.1
SPA 63.1 755 645 617 | 128 138 5.8 9.1 75.9 89.3 70.3 708 | 125 114 10.2 101 4.9 5.5 11.1 6.7

TEU 58.3 819 550 569 | 101 126 7.4 10.1 | 684 945 624 670 | 11.3 14.2 8.9 9.4 5.8 6.5 7.4 5.6
Mean® 503 725 542 535 | 129 141 113 125 | 722 8.6 655 66,5 | 11.6 13.0 9.7 10.0 4.7 5.4 5.2 4.2
CV (%)° 3.8 3.2 3.5 3.4 7.3 6.9 5.9 4.9 - - - - 0.9 0.8 1.0 0.8 - - - -
Einkorn

TIF 63.2 622 547 546 7.5 7.3 9.3 8.5 707 695 640 63.1 | 11.6 131 9.5 9.8 8.5 8.5 5.9 6.4
TER 73.8 70.4 685 64.3 8.7 10.1 7.8 119 | 825 805 763 763 | 13.1 144 109 105 8.5 6.9 8.8 5.4
MON 60.9 - 59.1 639 | 16.4 - 135 16.8 | 77.2 - 72.6 807 | 13.1 - 10.3 10.9 3.7 - 4.4 3.8
K01 619 61.6 63.6 65.9 8.1 9.1 7.3 7.6 69.9 707 709 735 | 126 121 10.0 9.7 7.7 6.7 8.7 8.6
K02 65.9 65.7 584 537 | 11.2 1238 8.0 124 | 772 785 66.3 66.1 | 123 13.6 9.8 9.8 5.9 5.1 7.3 4.3
K03 69.5 723 69.1 676 | 127 136 132 135 | 8.1 859 823 811 | 13.2 142 10.6 105 5.5 5.3 5.3 5.0
MVM 69.2 - 78.0 74.8 7.7 - 7.6 8.1 76.9 - 85.7 829 | 13.9 - 120 11.8 9.0 - 10.2 9.3
K04 525 61.7 605 625 | 11.9 116 7.9 109 | 644 733 685 735 | 116 124 101 9.4 4.4 5.3 7.7 5.7
K05 69.0 740 624 610 | 115 125 7.8 11.3 | 805 866 702 723 | 129 137 111 104 6.0 5.9 8.0 5.4
K06 63.9 704 505 545 | 119 116 5.9 116 | 757 820 564 66.1 | 11.8 13.1 9.9 9.8 5.4 6.1 8.6 4.7
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Name® Gliadins (mg/g) Glutenins (mg/g) Gluten (mg/g) Protein (%) GLIA/GLUT®
SEL OLI HOH EKW | SEL OLI HOH EKW | SEL oLl HOH EKW | SEL OLI HOH EKW | SEL OLI HOH EKW

Ko7 70.1 663 550 585 | 74 7.8 7.1 108 | 776 742 621 693 | 121 131 105 101 9.4 8.5 7.8 5.4
K08 659 683 517 573 | 126 5.6 5.4 7.5 786 739 571 649 | 123 128 103 10.1 5.2 12.1 9.6 7.6
K09 643 720 573 621 | 85 128 120 130 | 729 848 694 750 | 128 137 106 10.2 7.6 5.6 4.8 4.8
K10 52.7 - 57.3 56.9 | 11.6 - 10.2 104 | 64.3 - 675 67.3 | 11.6 - 101 9.6 4.5 - 5.6 55
K11 579 701 546 556 | 94 119 132 117 | 673 820 678 673 | 114 134 99 9.8 6.2 5.9 4.1 4.8
Mean® 641 679 601 609 | 105 10.6 9.1 11.1 | 745 785 69.1 720 | 124 133 104 101 6.5 6.8 7.1 5.8
CV (%)° 4.3 2.6 4.9 3.9 5.0 3.7 5.7 5.9 - - - - 0.9 0.6 0.7 0.8 - - - -

&Mean value (triplicate determinations)
® For abbreviations of cultivars see Table S1
¢ GLIA/GLUT, ratio between gliadins and glutenins

4 mean value of each analytical parameter within one wheat species grown at one location
® Coefficient of variation across 15 cultivars of each wheat species grown at one location
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Figure S1. Biplot of principle component analysis (PCA) of gliadins (GLIA), glutenins
(GLUT), gluten, protein content and ratio between GLIA and GLUT (GLIA/GLUT) of the five
wheat species common wheat, spelt, durum wheat, emmer and einkorn for the four locations
Seligenstadt, Oberer Lindenhof, Hohenheim and Eckartsweiher.
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Figure S2. Scatterplot of glutenin content (GLUT) versus ratio of gliadins and glutenins
(GLIA/GLUT) of common wheat, spelt, emmer and einkorn for the four locations
Seligenstadt, Oberer Lindenhof, Hohenheim and Eckartsweiher for the identification of

cultivars with predicted good baking performance.
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