
2. On-line melléklet. Molnár István: Az idegenfajú génátvitelt segítő strukturális genomikai kutatások Aegilops fajokban c. Akadémiai Doktori 
értekezéshez. A melléklet tartalmazza az Aegilops biuncialis (UUMM) MvGB382 x MvGB642 kétszülős F2 szegregáló genetikai térkép váztérképének kapcsoltsági csoportjait 
(LG1-16) és a hozzájuk rendelt kromoszómákat (1-7U, 1-7M) a kapcsoltsági csoportokat alkotó SNP DArTseq markerekkel és azok (cM-ban megadott) genetikai pozícióival 
együtt. A kapcsoltsági csoportok kromoszómákhoz történő hozzárendelése során figyelembe vettük az Aegilops és búza kromoszómák közt fennálló homológia és kollinearitás 
kapcsolatokat, valamint a diploid genomdonor fajok (Ae. comosa és Ae. umbellulata) áramlási citometriával izolált kromoszómáin, illetve teljes genomi DNS mintáin kapott 
marker adatokat, ezért az on-line melléklet szintén tartalmazza a markerek szekvenciáival a hexaploid búza (cv. Chinese Spring) A, B és D genomjának referencia 
szekvenciáin végzett BLASTn keresések legjobb találatainak adatait., valamint a markereknek a diploid Aegilops umbellulata és Ae. comosa fajok kromoszómáinak DNS 
mintáin adott eredményeit.  Az SNP DArT markerek diploid Aegilops fajok DNS mintáin adott eredményeit a Diversity Array Technology Pty LTD által meghatározott egysoros 
formátumban vannak megadva, melyek jelentése a következő: 0-az adott minta a referencia (azaz a leggyakoribb) aléllre nézve homozigóta; 1: az adott minta az SNP allélre 
nézve momozigóta; 2: az adott minta a referencia és SNP allélre nézve heterozióta; '-': az adott marker nincs jelen a mintában. A térképezési populációra vonatkozó adatok, 
valamint a térképszerkesztés és BLASTn keresés részletei megtalálhatók az értekezés 'Alkalmazott módszerek' c. fejezetében.  



Ae. biuncialis 
Marker Kr. cM

1 mab1266 TGCAGGTCGALG_16 1M 0
2 mab5625 TGCAGCTGGGLG_16 1M 4.08
3 mab4307 TGCAGTACAA LG_16 1M 5.25
4 mab1676 TGCAGGTTGATLG_16 1M 7.14
5 mab5621 TGCAGAAACTCLG_16 1M 8.79
6 mab2779 TGCAGCGTCACLG_16 1M 10.44
7 mab3375 TGCAGCACCALG_16 1M 11.61
8 mab554 TGCAGCTACG LG_16 1M 12.78
9 mab2467 TGCAGCAGCALG_16 1M 13.95

10 mab3689 TGCAGGCGCTCLG_16 1M 14.89
11 mab1846 TGCAGGCGAGGLG_16 1M 16.06
12 mab3869 TGCAGCGCGCLG_16 1M 17.47
13 mab1679 TGCAGAAGTTCLG_16 1M 18.17
14 mab5134 TGCAGTGAGTALG_16 1M 18.63
15 mab5260 TGCAGATTAGTLG_16 1M 19.33
16 mab3308 TGCAGCCTTA LG_16 1M 20.5
17 mab2448 TGCAGGCTCGLG_16 1M 20.96
18 mab5333 TGCAGGAGGCGLG_16 1M 21.9
19 mab1570 TGCAGACTTTGLG_16 1M 22.6
20 mab2251 TGCAGCAAAGALG_16 1M 23.3
21 mab33 TGCAGGAAAAALG_16 1M 24.47
22 mab5256 TGCAGCTGCGLG_16 1M 24.7
23 mab1271 TGCAGCTGCACLG_16 1M 25.16
24 mab4732 TGCAGTTGGC LG_16 1M 25.39
25 mab5079 TGCAGAAACALG_16 1M 25.85
26 mab3250 TGCAGACTGCALG_16 1M 26.08
27 mab5655 TGCAGGCTATCLG_16 1M 27.73
28 mab5350 TGCAGGGAGCLG_16 1M 29.14
29 mab2793 TGCAGGACCCGLG_16 1M 29.6
30 mab1870 TGCAGTGCACGLG_16 1M 30.3
31 mab26 TGCAGAGCGALG_16 1M 30.76
32 mab5590 TGCAGGCTGGALG_16 1M 31.22
33 mab4288 TGCAGGGCGTLG_16 1M 31.92
34 mab4083 TGCAGCTCCT LG_16 1M 33.58

Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



Legjobb BLASTn találat

Kr. start end e-érték Azonossági % Kr.

5A 5.51E+08 5.51E+08 1.33E-18 91.18 1B
1A 1.18E+08 1.18E+08 1.17E-25 98.55 1B
1A 1145459 1145510 1.98E-16 98.08 1B
1A 39410626 39410662 1.43E-05 91.89 1B
7A 1.5E+08 1.5E+08 0.000174 87.50 1B
1A 60358201 60358269 6.06E-23 95.65 1B
1A 33398351 33398394 9.6E-08 90.91 1B
2A 4.92E+08 4.92E+08 3.8 95.46 3B
5A 1.01E+08 1.01E+08 0.007 87.18 6B
1A 14840059 14840115 3.58E-13 91.23 1B
1A 38855000 38855064 3.82E-19 93.85 1B
1A 3.39E+08 3.39E+08 8.42E-15 97.96 1B
1A 2.44E+08 2.44E+08 1.62E-17 94.92 1B
1A 2.38E+08 2.38E+08 1.43E-05 92.31 1B
1A 3.38E+08 3.38E+08 8.42E-15 84.42 1B
1A 4.6E+08 4.6E+08 2.26E-09 89.80 1B
1A 3.96E+08 3.96E+08 6.06E-23 95.65 1B
1A 4.27E+08 4.27E+08 1.17E-25 98.55 1B
1A 4.72E+08 4.72E+08 1.03E-13 88.89 1B
2A 4.76E+08 4.76E+08 7.38E-22 94.20 1B
1A 5.32E+08 5.32E+08 4.66E-18 91.30 1B
1A 5.31E+08 5.31E+08 4.66E-18 93.55 1B
1A 5.35E+08 5.35E+08 8.42E-15 91.53 1B
1A 5.39E+08 5.39E+08 7.38E-22 94.20 1B
1A 5.46E+08 5.46E+08 6.06E-23 95.65 1B
1A 5.59E+08 5.59E+08 7.88E-09 97.37
1A 5.64E+08 5.64E+08 3.35E-07 77.14 1B
1A 5.78E+08 5.78E+08 2.57E-21 96.83 1B
7A 6E+08 6E+08 1.1 100.00 1B

1B
1A 5.81E+08 5.81E+08 1.25E-12 94.00 1B
1A 5.72E+08 5.72E+08 6.91E-16 96.23 1B
1A 5.86E+08 5.86E+08 1.74E-23 98.46 2B
1A 5.93E+08 5.93E+08 6.06E-23 95.65 1B

T. aestivum A genom T. aestivum B genom



start end e-érték Azonossági % Kr. start

1.8E+08 1.8E+08 9.43E-21 94.03 5D 5.12E+08
1.71E+08 1.71E+08 1.5E-24 97.10 1D 1.12E+08
1199382 1199431 2.53E-15 98.00 1D 2067029

59604458 59604494 0.000015 91.89 1D 39951112
65768451 65768519 1.71E-17 89.86 1D 46165018
99599170 99599238 1.5E-24 97.10 1D 62418982
53365303 53365345 1.95E-10 95.35 1D 35060530
5.62E+08 5.62E+08 4.58E-12 95.65 1D 25458245
12118307 12118333 0.094 92.59 1D 5348504
20047938 20048000 0.002 76.19 7D 4.75E+08
59057488 59057549 9.43E-21 96.77 1D 39571826

3.5E+08 3.5E+08 1.08E-13 95.92 1D 2.62E+08
2.7E+08 2.7E+08 3.52E-07 100.00 1D 1.95E+08

2.66E+08 2.66E+08 0.33 100.00 1D 1.92E+08
3.49E+08 3.49E+08 5.95E-17 86.84 1D 2.62E+08
4.82E+08 4.82E+08 4.89E-18 96.49 1D 3.6E+08
4.28E+08 4.28E+08 1.5E-24 97.10 1D 3.16E+08
4.44E+08 4.44E+08 1.5E-24 97.10 1D 3.3E+08
4.97E+08 4.97E+08 8.28E-09 85.71 1D 3.72E+08
4.66E+08 4.66E+08 3.29E-20 92.75 1D 3.45E+08
5.86E+08 5.86E+08 0.002 72.62 1D 4.34E+08
5.84E+08 5.84E+08 9.43E-21 96.77 1D 4.33E+08
5.96E+08 5.96E+08 4.01E-19 96.61 1D 4.39E+08
6.03E+08 6.03E+08 2.7E-21 96.83 1D 4.43E+08
6.18E+08 6.18E+08 2.7E-21 94.29 1D 4.5E+08

1D 4.66E+08
6.53E+08 6.53E+08 0.000015 75.71 1D 4.71E+08

6.7E+08 6.7E+08 5.22E-24 97.06 1D 4.81E+08
6.7E+08 6.7E+08 6.36E-23 95.65 1D 4.81E+08

6.65E+08 6.65E+08 7.25E-16 91.80 1D 4.78E+08
6.74E+08 6.74E+08 3.08E-14 96.00 1D 4.84E+08
6.63E+08 6.63E+08 3.08E-14 94.34 1D 4.77E+08
68586112 68586149 5.22E-05 89.47 1D
6.87E+08 6.87E+08 1.23E-25 98.55 1D 4.88E+08

T. aestivum B genom T. aestivum D genom



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

end e-érték Azonossági % 1M 1U 2M

5.12E+08 7.38E-21 94.03 - - -

1.12E+08 1.17E-24 97.10 1 - -

2067078 1.98E-15 98.00 - - -

39951148 2.75E-07 94.60 1 - 1

46165086 4.97E-23 95.65 1 - -

62419050 9.6E-26 98.55 0 - -

35060577 1.03E-12 94.12 0 - 0

25458290 2.94E-13 97.83 - - -

5348572 4.97E-23 95.65 1 - 1

4.75E+08 3.1 91.67 - - -

39571887 6.06E-22 98.39 - - -

2.62E+08 8.42E-14 95.92 0 - -

1.95E+08 2.58E-20 98.31 1 - 1

1.92E+08 1.17E-24 98.51 0 - -

2.62E+08 9.6E-26 98.55 0 - -

3.6E+08 1.33E-17 96.43 1 - 1

3.16E+08 6.06E-22 95.52 0 - -

3.3E+08 1.17E-24 97.10 1 - -

3.72E+08 1.52E-10 87.72 0 - 0

3.45E+08 2.11E-21 93.06 0 - 0

4.34E+08 7.38E-21 94.20 - - -

4.33E+08 3.82E-18 93.55 0 - -

4.39E+08 5.67E-16 93.10 - - -

4.43E+08 1.17E-24 97.10 1 - -

4.5E+08 1.17E-24 97.10 0 - 0

4.66E+08 6.47E-09 97.37 0 - 0

4.71E+08 1.03E-12 82.86 - - -

4.81E+08 1.17E-24 97.10 - - -

4.81E+08 1.17E-24 97.10 - - -

4.78E+08 2.11E-21 98.36 1 - 1

4.84E+08 2.41E-14 96.00 0 - 0

4.77E+08 1.63E-16 83.54 0 - -

4.88E+08 3.35E-25 100.00 1 - -

4.94E+08 1.17E-24 97.10 1 - -

 D genom



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

2U 3M 3U 4M 4U 5M 5U 6M

- 1 - - - - - -

- - - 1 - - - -

- - - - - - - -

- 1 - 1 - - - -

- - - 1 - - - -

- 0 - 0 - - - -

- - - 0 - - - 0

- - - - - - - -

- - - 1 - 1 - -

- - - - - - - -

- - - - - - - -

- 0 - 0 - - - 0

- 1 - 1 - - - -

- - - 0 - - - -

- 0 - 0 - - - -

- 1 - 1 - - - -

- 0 - 0 - - - -

- - - 1 - - - -

- 0 - 0 - - - -

- 0 - 0 - - - 0

- - - - - - - -

- - - 0 - - - -

- - - - - - - -

- - - - - - - -

- - - 0 - - - -

- - - 0 - 0 - 0

- - - - - - - -

- - - - - - - -

- - - - - - - -

- 1 - 1 - - - 1

- - - 0 - 0 - 0

- 0 - 0 - - - -

- - - 1 - - - -

- 1 - 1 - - - 1



Izolált kromoszómák DNS mintái Teljes genomi DNS
6U 7M 7U

- - - - -

- - - 1 -

- - - - -

- - - 1 -

- - - 1 -

- - - 0 -

- 0 - 0 -

- - - - -

- - - 1 -

- - - - -

- - - - -

- - - 0 -

- - - 1 -

- - - 0 -

- - - 0 -

- - - 1 -

- - - 0 -

- - - 1 -

- - - 0 -

- - - 0 -

- - - - -

- - - 0 -

- - - - -

- - - 1 -

- - - 0 -

- 0 - 0 -

- - - - -

- - - - -

- - - - -

- - - - -

- - - 0 -

- - - 0 -

- - - 1 -

- - - 1 -

Ae. comosa 
(MM)

Ae. umbellulata 
(UU)



Legjobb BLASTn találat
Ae. biuncialis 
Marker Kr. cM Kr.

1 mab983 TGCAGCTTCC LG13 1U 0 7A
2 mab1366 TGCAGATGGTCLG13 1U 3.19 5A
3 mab4067 TGCAGACCTCLG13 1U 8.81 1A
4 U123-mab5TGCAGGAGAALG13 1U 14.91 1A
5 mab2757 TGCAGCGACGLG13 1U 22.83 1A
6 mab1162 TGCAGGAACTGLG13 1U 26.46 1A
7 mab2 TGCAGGCGTCCLG13 1U 28.48 1A
8 mab4305 TGCAGCCGAGCLG13 1U 30.99 5A
9 A-mab2233TGCAGCTCCT LG13 1U 34.44 2A

10 G-mab2233TGCAGCTCCT LG13 1U 34.66 2A
11 M12-mab5TGCAGAGGAGLG13 1U 37.6 1A
12 mab1784 TGCAGAGAGAGLG13 1U 41.02 5A
13 mab1164 TGCAGCCAACLG13 1U 46.8 1A
14 mab1837 TGCAGCACCATLG13 1U 53.31 7A
15 mab4112 TGCAGGTCAT LG13 1U 54.89 7A
16 mab3729 TGCAGCCTGTLG13 1U 58.06 7A
17 M12-mab5TGCAGCGGCALG13 1U 63.33
18 mab1985 TGCAGATGCTLG13 1U 64.45 1A
19 fM2-mab27TGCAGGCCACLG13 1U 66.49 1A
20 mab1891 TGCAGCACAALG13 1U 67.84 4A
21 mab626 TGCAGCAGAGLG13 1U 70.33 1A
22 T2-mab184TGCAGGCGAGGLG13 1U 72.13 1A
23 mab2760 TGCAGGGCGTLG13 1U 74.61 1A
24 mab28 TGCAGCGGGTLG13 1U 76.18 1A
25 fU1-G-mabTGCAGGCGTCLG13 1U 76.4 1A
26 mab18 TGCAGTGTCGLG13 1U 77.29 1A
27 mab566 TGCAGGACGTLG13 1U 77.73 5A
28 fM2-mab27TGCAGGCGCTLG13 1U 78.4 1A
29 fM2-mab27TGCAGCTAGCTLG13 1U 78.84 1A
30 fU1-mab75TGCAGAGGGGLG13 1U 79.73 1A
31 mab3713 TGCAGAGCGGLG13 1U 80.17 1A
32 mab3669 TGCAGGGCACLG13 1U 81.51 1A
33 fU1-mab65TGCAGCGGCGLG13 1U 82.18 1A
34 mab481 TGCAGTGACALG13 1U 82.85 1A
35 U123-mab5TGCAGCCTCCLG13 1U 84.65 1A
36 mab2311 TGCAGGGCGTLG13 1U 85.77 1A
37 M12-mab4TGCAGAATGAGLG13 1U 88.02 3A
38 mab4557 TGCAGAAAAGALG13 1U 92.59 1A
39 U123-mab5TGCAGGGCCCLG13 1U 95.3 1A
40 mab4349 TGCAGGAACALG13 1U 98.7 1A
41 mab2463 TGCAGCCATT LG13 1U 99.37 1A
42 mab1565 TGCAGCTTATALG13 1U 100.51 3A
43 mab1339 TGCAGTGCACALG13 1U 101.41 1A
44 mab2145 TGCAGCTCGTLG13 1U 103.22 1A

T. aestivum A genom
Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



45 M12-mab5TGCAGACCTALG13 1U 103.44 1A
46 fU1-mab81TGCAGTAGAGLG13 1U 105.92 1A
47 mab1379 TGCAGGCTGGLG13 1U 107.96 1A
48 mab4441 TGCAGAAGGGTLG13 1U 109.54 7A
49 fM2-mab27TGCAGGTGCTLG13 1U 109.76 3A
50 fM2-mab30TGCAGCGGCALG13 1U 110.88 5A
51 mab3528 TGCAGCTCAGLG13 1U 118.36 4A
52 mab3503 TGCAGAAGGCLG13 1U 119.48 1A
53 A-mab2191TGCAGGCGACLG13 1U 120.37 6A
54 M12-mab4TGCAGGTGGGLG13 1U 123.08 1A
55 M12-mab5TGCAGTGAAGALG13 1U 127.19 4A
56 mab357 TGCAGCAGCALG13 1U 133.67 1A
57 fU1-mab65TGCAGGGCCGLG13 1U 135.24 1A
58 fM2-mab28TGCAGGGCGALG13 1U 138.42 1A
59 U123-mab5TGCAGGCGGGLG13 1U 139.54 7A
60 mab1752 TGCAGGGACGLG13 1U 142.02 1A
61 mab4572 TGCAGCAGGTLG13 1U 147.06 1A
62 mab4772 TGCAGCGATGLG13 1U 149.78 2A



Legjobb BLASTn találat

start end e-érték Azonossági % Kr. start

3.08E+08 3.08E+08 0.34 95.65 7B 6.77E+08
6E+08 6E+08 1.17E-06 97.06 4B 6.64E+08

5491449 5491517 1.42E-24 97.10 1B 6474240
9788501 9788564 1.62E-17 92.19 1B 29514265

13806112 13806180 2.75E-27 100.00 1B 17537026
13980013 13980059 6.41E-13 95.75 1B 17698382
14792074 14792135 7.6E-21 96.77 1B 19720113
5.44E+08 5.44E+08 1.7 95.46 4B 12438426
7.73E+08 7.73E+08 0.007 78.33 7B 6.64E+08
7.73E+08 7.73E+08 0.28 76.67 7B 6.64E+08
20245587 20245655 6.06E-23 95.65 6B 5.04E+08
85256549 85256579 0.31 87.88 1B 4.54E+08
71425327 71425395 1.42E-24 97.10 3B 7.44E+08
3.94E+08 3.94E+08 5.8 80.00 1B 22657317
1.11E+08 1.11E+08 6.57E-14 92.59 1B 34275626
1.41E+08 1.41E+08 0.39 87.10 5B 23772141

1B 40805991
97962538 97962563 0.31 92.31 6B 6.62E+08
30118943 30118986 1.03E-13 100.00 1B 47606087
2.41E+08 2.41E+08 6.06E-23 95.65 2B 2.79E+08
37505031 37505094 1.78E-16 90.63 1B 56501503
38855000 38855064 2.65E-20 95.39 1B 59057488
41368065 41368127 1.84E-22 98.41 1B 61614727
42254589 42254657 7.38E-22 94.20 1B 62722658
99153358 99153392 3.56E-05 91.43 1B 1.33E+08
31946257 31946326 1.66E-10 81.43 1B 94300918

2E+08 2E+08 3.4 91.30
58370125 58370193 7.38E-22 94.20 1B 95336139
1.02E+08 1.02E+08 6.91E-16 88.41 1B 1.58E+08
3.13E+08 3.13E+08 4.8E-13 100.00 1B 3.69E+08
3.38E+08 3.38E+08 2.11E-22 95.59 1B 3.5E+08
3.68E+08 3.68E+08 1.79E-12 97.73 1B 3.96E+08
3.46E+08 3.46E+08 7.76E-09 94.87 3B 5.22E+08
4.27E+08 4.27E+08 2.11E-22 95.59 1B 4.44E+08
4.35E+08 4.35E+08 1.98E-16 89.86 1B 4.52E+08
4.35E+08 4.35E+08 6.06E-23 95.65 1B 4.52E+08
1.81E+08 1.81E+08 4.36E-12 84.06
4.65E+08 4.65E+08 4.98E-05 79.37 1B 4.91E+08
4.67E+08 4.67E+08 3.14E-20 92.75 1B 4.92E+08
4.74E+08 4.74E+08 4.32E-15 97.96 1B 4.99E+08
4.74E+08 4.74E+08 1.17E-25 98.55 3B 5.56E+08

3.1E+08 3.1E+08 1.7 95.46 2B 7.4E+08
4.81E+08 4.81E+08 2.47E-08 85.19 1B 5.1E+08
4.88E+08 4.88E+08 7.38E-22 95.52 1B 5.23E+08

T. aestivum A genom T. aestivum B genom



4.88E+08 4.88E+08 6.06E-23 95.65 1B 5.23E+08
4.92E+08 4.92E+08 0.000098 81.63 3B 65153901
4.93E+08 4.93E+08 0.14 100.00 4B 39124600
6.34E+08 6.34E+08 1.28E-05 79.66 4B 3.46E+08
64280804 64280862 1.17E-06 81.36 3B 82624882
5.21E+08 5.21E+08 4.18E-18 93.55 1B 5.34E+08
1.26E+08 1.26E+08 0.16 92.31 1B 5.45E+08
3.17E+08 3.17E+08 0.29 91.67 1B 5.48E+08
4.56E+08 4.56E+08 9.6E-08 81.97 1B 5.55E+08

5.1E+08 5.1E+08 2.75E-27 100.00 1B 5.57E+08
6.61E+08 6.61E+08 4.66E-18 100.00 1B 5.61E+08
5.14E+08 5.14E+08 6.63E-12 95.56 1B 5.64E+08
5.16E+08 5.16E+08 0.007 96.00 1B 5.66E+08
24328129 24328165 0.003 86.49 7B 1.25E+08
4.75E+08 4.75E+08 4.08E-06 79.69 5B 6.39E+08
7682264 7682285 0.49 95.46 2B 4.02E+08

5.18E+08 5.18E+08 6.06E-23 95.65 1B 5.71E+08
6.38E+08 6.38E+08 0.024 92.31 1B 5.72E+08



end e-érték Kr. start end

6.77E+08 0.35 95.65
6.64E+08 8.84E-15 88.06 4D 5.06E+08 5.06E+08
6474308 1.5E-24 97.10 1D 3961792 3961860

29514333 3.29E-20 92.75 1D 8281647 8281710
17537094 4.01E-19 91.30 1D 11639640 11639708
17698430 2.35E-12 93.88 1D 11879572 11879609
19720173 1.44E-17 93.44 1D 13728680 13728741
12438449 1.6 91.67 7D 1.02E+08 1.02E+08
6.64E+08 2.69E-14 90.32 6D 2.06E+08 2.06E+08
6.64E+08 1.14E-12 88.71 1D 4.84E+08 4.84E+08
5.04E+08 1.23E-06 79.41 1D 18242898 18242966
4.54E+08 1.2 95.65 2D 1.07E+08 1.07E+08
7.44E+08 6.79E-10 83.87 6D 4.33E+08 4.33E+08
22657357 4.39E-08 92.68 1D 3301506 3301551
34275679 1.52E-09 87.04 5D 3.39E+08 3.39E+08
23772171 6.53E-05 93.55 6D 87121480 87121502
40806061 1.31E-12 84.51 1D 25442743 25442812
6.62E+08 4 88.89 5D 5.57E+08 5.57E+08
47606155 1.5E-24 97.10 1D 29839391 29839459
2.79E+08 1.15E-19 90.41 2D 5.66E+08 5.66E+08
56501566 7.7E-15 89.06 1D 38259390 38259453
59057549 6.55E-22 98.39 1D 39571826 39571887
61614789 1E-19 95.24 1D 41566224 41566286
62722716 4.01E-19 96.61 1D 42712168 42712236
1.33E+08 3.74E-05 91.43 1D 49973462 49973496
94300979 8.23E-21 96.77 1D 58817048 58817111

1D 59509584 59509619
95336207 6.36E-23 95.65 1D 4.44E+08 4.44E+08
1.58E+08 1.4E-18 91.30 1D 1.03E+08 1.03E+08
3.69E+08 1.45E-13 100.00 1D 2.34E+08 2.34E+08

3.5E+08 2.22E-22 95.59 1D 2.62E+08 2.62E+08
3.96E+08 2.29E-11 95.46 1D 2.95E+08 2.95E+08
5.22E+08 4.22E-06 96.88 6D 2.51E+08 2.51E+08
4.44E+08 2.22E-22 95.59 1D 3.29E+08 3.29E+08
4.52E+08 4.01E-19 91.30 6D 5824360 5824428
4.52E+08 1.5E-24 97.10 1D 3.55E+08 3.55E+08

2D 3.56E+08 3.56E+08
4.91E+08 1.95E-10 83.10 1D 3.67E+08 3.67E+08
4.92E+08 5.95E-17 84.62 1D 3.68E+08 3.68E+08
4.99E+08 4.53E-15 97.96 1D 3.74E+08 3.74E+08
5.56E+08 0.008 93.10 1D 3.74E+08 3.74E+08

7.4E+08 1.6 95.46 1D 3.78E+08 3.78E+08
5.1E+08 3.28E-13 88.33 1D 3.8E+08 3.8E+08

5.23E+08 8.84E-15 86.96 1D 3.91E+08 3.91E+08

 B genom T. aestivum D genom
Azonossági 
%



5.23E+08 8.84E-15 86.96 1D 3.9E+08 3.9E+08
65153925 0.65 92.00 7D 1.68E+08 1.68E+08
39124621 1.9 95.46 1D 3.93E+08 3.93E+08
3.46E+08 0.082 82.00 7D 3.05E+08 3.05E+08
82624940 1.23E-06 81.36 3D 51681799 51681857
5.34E+08 6.75E-22 96.88 1D 3.98E+08 3.98E+08
5.45E+08 8.19E-12 93.88 1D 4.05E+08 4.05E+08
5.48E+08 0.088 89.29 1D 4.08E+08 4.08E+08
5.55E+08 1.23E-25 98.55 1D 4.12E+08 4.12E+08
5.57E+08 1.5E-24 97.10 1D 4.13E+08 4.13E+08
5.62E+08 7.74E-22 94.20 1D 4.15E+08 4.15E+08
5.64E+08 6.55E-12 97.78 1D 4.17E+08 4.17E+08
5.66E+08 0.007 96.00 1D 4.19E+08 4.19E+08
1.25E+08 5.04E-07 88.64 1D 4.2E+08 4.2E+08
6.39E+08 7.25E-16 88.24 7D 87007008 87007075
4.02E+08 1.8 100.00 2D 95006954 95006971
5.71E+08 6.36E-23 95.65 1D 4.22E+08 4.22E+08
5.72E+08 0.000171 96.43 1D 4.23E+08 4.23E+08



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

e-érték Azonossági % 1M 1U 2M 2U

- - - -

3.14E-19 91.30 - - - -

1.17E-24 97.10 - - - -

2.58E-20 95.31 - 0 - -

9.6E-26 98.55 0 0 - -

4.14E-08 94.74 - 1 - -

6.09E-21 96.77 - 1 - -

1.3 86.21 - 0 - -

9.6 88.46 - - - -

0.79 80.00 - - - -

4.97E-23 95.65 - - - -

3.1 85.71 - 1 - -

3.14E-19 91.30 - - - -

6.85E-11 93.48 - 1 - -

4.32E-15 96.08 - 0 - -

1.4 91.30 - 1 - 1

7.89E-08 80.00 - 0 - -

2.11E-21 95.46 - 0 - 0

1.17E-24 97.10 - - - -

7.38E-21 94.20 - 0 - -

1.17E-17 92.19 - - - -

1.18E-23 100.00 - - - -

3.96E-17 92.06 - 0 - 0

6.06E-22 94.20 - - - -

5.51E-08 97.14 - 0 - 0

4.35E-23 98.44 - - - -

0.002 86.84 - - - -

2.26E-08 80.60 - - - -

1.1E-18 91.30 - 1 - -

1.1E-13 100.00 0 1 0 1

1.74E-22 95.59 - 1 - -

1.43E-12 97.73 - 1 - 1

7.57E-08 94.87 - 1 - -

2.11E-21 94.12 - 1 - -

1.33E-17 89.86 - 0 - -

1.63E-16 88.41 - 1 - -

4.09E-05 86.05 - 1 - -

3.82E-18 91.18 - - - -

1.33E-17 85.71 - 0 - -

4.42E-14 97.87 - 0 0 0

5.67E-16 94.64 - - - -

3.35E-08 92.68 - - - -

1.33E-10 85.48 - - - -

6.06E-22 94.20 - - - -



2.26E-27 100.00 - 0 - -

0.49 95.65 - 1 - 1

0.12 100.00 - 0 - -

0.002 83.72 - 0 - -

9.61E-07 81.36 - 0 - -

5.3E-22 96.88 - 1 - -

4.42E-14 95.92 - 1 - -

0.002 92.86 - 0 - 0

9.6E-26 98.55 - - - -

9.6E-26 98.55 - 0 - -

4.08E-24 97.06 - - - -

4.36E-13 97.78 - - - -

0.006 96.00 - 2 - 2

1.03E-14 100.00 - 0 - -

4.66E-17 89.71 - - - -

1.4 100.00 - - - -

1.17E-24 97.10 - 1 - -

0.00013 96.43 - 2 - -



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

3M 3U 4M 4U 5M 5U 6M 6U

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - 0 - - - 0

- - 0 - - - - -

- - - - - - - 1

1 1 - - - - - -

- - - - - - - -

- - - - - - 1 -

- - - - - - 1 -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - 0

- 1 - - - - - 1

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - 0 - - - 0

- - - - - - - -

- - - - - - - -

- 0 - 0 - - - 0

- - - - - - - -

- - - - - - - 0

- - - - - - - -

- - - - - - - -

- - - - - - - -

- 1 - - - - - 1

0 1 0 1 - 0 0 1

- - 0 1 - - - 1

- 1 - 1 - 1 - -

- - - - - - - -

- 1 - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

0 0 - 0 - - 0 -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -



- - - 0 - - - -

- - - - - - - 1

- 0 - - - - - 0

- - - - - - - 0

- - - - - - - -

- - - - - - 1 -

- 1 - 1 - 1 - -

- 0 - - - - - 0

- - - - - - - -

- 0 - 0 - - - -

- - - - - - - -

- - - - - - - -

- 1 - 1 1 - 2 1

- 0 - 0 - - - 0

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -



Izolált kromoszómák DNS mintái Teljes genomi DNS
7M 7U

- - - -

- - - -

- - - -

- - - 0

- - 0 0

- - - 1

- - - 1

- - - 0

- - - -

- - - -

- - - -

- - - 1

- - - -

- - - 1

- - - 0

- 1 - 1

- - - 0

- - - 0

- - - -

- - - 0

- - - -

- - - -

- 0 - 0

- - - -

- - - -

- - - -

- - - -

- - - -

- 1 - 1

- - 0 1

- - - 1

- 1 - 1

- - - 1

- - - 1

- - - 0

- - - 1

- - - 1

- - - -

- - - 0

- - - 0

- - - -

- - - -

- - - -

- - - -

Ae. comosa 
(MM)

Ae. umbellulata 
(UU)



- 0 - 0

- - - 1

- - - 0

- - - 0

- - - 0

- - - 1

- - - 1

- - - 0

- - - -

- - - 0

- - - -

- - - -

- - - 2

- - - 0

- - - -

- - - -

- - - 1

- - - 0



Legjobb BLASTn találat
Ae. biuncialis 
Marker Kr. cM Kr.

1 mab2612 TGCAGCAATCGLG7 2M 0 2A
2 mab3876 TGCAGGACTG LG7 2M 2.94 2A
3 mab4015 TGCAGAGCACGLG7 2M 5.19 2A
4 fM2-mab28TGCAGGACGCCLG7 2M 7.68 2A
5 mab2547 TGCAGCGTAGCLG7 2M 10.16 2A
6 fU1-mab78TGCAGCAGTAALG7 2M 14.73 5A
7 mab4800 TGCAGGAAGGLG7 2M 21.95 2A
8 M12-mab5TGCAGACAGGCLG7 2M 23.75 2A
9 fU1-mab78TGCAGCGGGCLG7 2M 24.64 2A

10 mab3911 TGCAGATGCAGLG7 2M 28.28 2A
11 mab1219 TGCAGCCCGCGLG7 2M 28.95 2A
12 mab1433 TGCAGCATGCALG7 2M 29.17 2A
13 fM2-mab28TGCAGCTACCALG7 2M 29.84 1A
14 mab1614 TGCAGTGTTCTLG7 2M 30.96 2A
15 fU1-mab80TGCAGCGTCCGLG7 2M 31.63 2A
16 U123-mab5TGCAGGTAGTALG7 2M 34.11 4A
17 fU1-mab78TGCAGCGTCCALG7 2M 35 2A
18 mab1719 TGCAGCGTGGTLG7 2M 37.52 2A
19 mab4025 TGCAGCAGGAGLG7 2M 37.97 2A
20 mab3891 TGCAGCACGAALG7 2M 38.19 2A
21 mab4597 TGCAGCGGCCGLG7 2M 40.68 2A
22 mab1578 TGCAGGAGAAGLG7 2M 40.9 2A
23 M12-mab5TGCAGGGCTGCLG7 2M 42.93 2A
24 U123-mab5TGCAGTTGCCGLG7 2M 44.5 2A
25 M12-mab5TGCAGGTCGTALG7 2M 45.18 2A
26 mab1487 TGCAGGCCATCLG7 2M 45.86 2A
27 mab3524 TGCAGTTCATALG7 2M 46.08 2A
28 U123-mab5TGCAGGCCGCCLG7 2M 46.97 2A
29 fU1-mab70TGCAGTGGCCALG7 2M 51.08 5A
30 M12-mab5TGCAGGAGCGLG7 2M 52.2 2A
31 fU1-mab84TGCAGGTAGTALG7 2M 52.64 2A
32 M12-mab4TGCAGGGAGATLG7 2M 55.35 2A
33 mab1875 TGCAGGACACCLG7 2M 55.57 2A
34 mab51 TGCAGCAGTTGLG7 2M 56.01 2A
35 mab929 TGCAGGAAGT LG7 2M 57.58 2A
36 mab1101 TGCAGCGGGCGLG7 2M 58.25 1A
37 mab4591 TGCAGGCCCCGLG7 2M 58.92 2A
38 C-mab1791TGCAGCGACGLG7 2M 59.36 2A
39 C-mab79 TGCAGTAGGGCLG7 2M 60.48 2A
40 T1-mab79 TGCAGTAGGGCLG7 2M 60.92 2A
41 fM2-mab28TGCAGAAGGGCLG7 2M 61.59 2A
42 mab1345 TGCAGCGAGGALG7 2M 62.03 2A
43 C-mab4026TGCAGCGAGGALG7 2M 62.25 2A
44 mab1310 TGCAGGACAATLG7 2M 63.38 2A

T. aestivum A genom
Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



45 mab939 TGCAGTGGATTLG7 2M 66.58 2A
46 mab3444 TGCAGAAGTCCLG7 2M 69.53 2A
47 mab583 TGCAGTGCCGCLG7 2M 71.11 4A
48 fU1-mab69TGCAGCGGCATLG7 2M 72.47 2A
49 fM2-mab28TGCAGGGACGGLG7 2M 74.49 2A
50 mab2166 TGCAGGCGCTCLG7 2M 74.93 2A
51 mab3363 TGCAGCCGCTTLG7 2M 76.05 5A
52 mab4239 TGCAGTTGGTCLG7 2M 76.72 2A
53 mab3865 TGCAGTCTCCGLG7 2M 77.84 3A
54 mab1407 TGCAGCTGCTCLG7 2M 78.28 2A
55 mab414 TGCAGGGTGCTLG7 2M 82.16 2A
56 mab53 TGCAGCAGCGLG7 2M 82.83 2A
57 fU1-mab66TGCAGCAGGGCLG7 2M 83.05 2A
58 M12-mab5TGCAGCTGGGLG7 2M 89.07 2A
59 mab396 TGCAGAGGTCTLG7 2M 90.64
60 mab110 TGCAGCGGGAGLG7 2M 91.53 2A
61 mab3754 TGCAGCGAGGLG7 2M 92.42 2A
62 fM2-mab28TGCAGCTGCGLG7 2M 96.05 2A
63 U123-mab5TGCAGGAGCACLG7 2M 96.49 2A
64 mab61 TGCAGCACGTGLG7 2M 101.77 2A
65 fM2-mab28TGCAGCGCCTGLG7 2M 102.21 2A
66 mab881 TGCAGGCGGCGLG7 2M 105.16 2A
67 mab92 TGCAGCAGCTALG7 2M 105.6 2A
68 mab2030 TGCAGCCCACGLG7 2M 109.93 2A
69 mab94 TGCAGCCGCTGLG7 2M 114.5 2A
70 mab3193 TGCAGGTTGTCLG7 2M 119.78 2A
71 mab3640 TGCAGCCGCALG7 2M 121.8 2A
72 T-mab374 TGCAGAAGTTGLG7 2M 126.13 2A
73 fM2-mab28TGCAGGCACGCLG7 2M 137.86 2A
74 C-mab2520TGCAGACATCCLG7 2M 140.34 2A
75 fM2-mab28TGCAGGGTGGLG7 2M 141.47 7A
76 mab4166 TGCAGGGCGACLG7 2M 151.86 2A
77 mab1063 TGCAGTAGCATLG7 2M 153.88 2A
78 fM2-C-mabTGCAGGACACGLG7 2M 156.41 2A
79 mab126 TGCAGTAGGAGLG7 2M 157.32 2A
80 M12-mab4TGCAGCATCGTLG7 2M 158 2A
81 U123-mab5TGCAGGAGGALG7 2M 160.48 2A
82 M12-mab5TGCAGCTGGTCLG7 2M 161.39 2A
83 mab4391 TGCAGGCACCGLG7 2M 163.45 2A
84 mab1892 TGCAGTGCCTTLG7 2M 167.15 1A
85 M12-mab5TGCAGGCACACLG7 2M 168.98 2A
86 mab60 TGCAGCGTGGTLG7 2M 172.44 7A



Legjobb BLASTn találat

start end e-érték Kr. start

87861061 87861093 4.98E-05 93.94 2B 1.41E+08
88122869 88122937 7.38E-22 94.20 2B 1.41E+08
7.73E+08 7.73E+08 0.48 90.00 5B 4.56E+08
92472934 92473002 1.17E-25 98.55 2B 2.01E+08
1.01E+08 1.01E+08 8.42E-15 84.93 2B 1.53E+08
3.56E+08 3.56E+08 3.58E-12 86.89 7B 1.16E+08
1.13E+08 1.13E+08 8.14E-20 98.28 2B 1.62E+08
1.18E+08 1.18E+08 7.38E-22 94.20 2B 1.67E+08
1.18E+08 1.18E+08 2.4E-07 94.44 2B 1.67E+08

1.5E+08 1.5E+08 1.99E-10 97.50 2B 2.09E+08
1.66E+08 1.66E+08 5.67E-17 88.00 2B 2.14E+08
1.83E+08 1.83E+08 1.09E-19 92.75 2B 2.3E+08
96463499 96463567 1.03E-13 85.51 2B 2.36E+08
5.48E+08 5.48E+08 8.42E-15 86.96 2B 4.94E+08
5.55E+08 5.55E+08 1.13E-11 89.47 2B 5.11E+08
1.97E+08 1.97E+08 3.14E-20 92.75 3B 2.76E+08
5.99E+08 5.99E+08 1.97E-08 100.00 2B 5.31E+08
6.09E+08 6.09E+08 6.06E-23 95.65 2B 5.47E+08
6.18E+08 6.18E+08 3.82E-18 100.00 2B 5.57E+08
6.22E+08 6.22E+08 6.06E-23 95.65 2B 5.61E+08
6.33E+08 6.33E+08 0.005 100.00 2B 5.74E+08
6.36E+08 6.36E+08 7.3E-20 100.00 2B 5.76E+08
6.62E+08 6.62E+08 7.38E-22 94.20 2B 6.1E+08

6.7E+08 6.7E+08 1.85E-10 84.38 2B 6.2E+08
6.7E+08 6.7E+08 0.09 78.72 2B 6.21E+08

6.73E+08 6.73E+08 6.88E-08 97.14 2B 6.26E+08
6.74E+08 6.74E+08 7.89E-14 87.50 2B 6.3E+08
6.77E+08 6.77E+08 2.75E-27 100.00 2B 6.33E+08
7.02E+08 7.02E+08 3.6 95.00 2B 6.36E+08

6.8E+08 6.8E+08 1.42E-24 97.10 2B 6.39E+08
6.8E+08 6.8E+08 6.62E-22 96.88 2B 6.39E+08

6.88E+08 6.88E+08 8.99E-21 94.20 2B 6.52E+08
6.9E+08 6.9E+08 1.42E-24 97.10 2B 6.54E+08

6.93E+08 6.93E+08 5.83E-15 92.86 2B 6.57E+08
6.95E+08 6.95E+08 1.17E-25 98.55 2B 6.61E+08
5.47E+08 5.47E+08 2.42E-05 83.33 1B 6.22E+08

7E+08 7E+08 3.14E-20 92.75 2B 6.69E+08
7.03E+08 7.03E+08 7.38E-22 94.20 2B 6.72E+08
7.03E+08 7.03E+08 1.42E-24 97.10 2B 6.72E+08
7.03E+08 7.03E+08 1.42E-24 97.10 2B 6.72E+08
7.03E+08 7.03E+08 2.75E-27 100.00 2B 6.73E+08
7.03E+08 7.03E+08 1.74E-23 98.46 2B 6.73E+08
7.03E+08 7.03E+08 2.11E-22 96.92 2B 6.74E+08
7.04E+08 7.04E+08 0.000217 100.00 6B 4.99E+08

T. aestivum A genom T. aestivum B genom
Azonossági 
%



7.06E+08 7.06E+08 0.011 84.21 2B 6.76E+08
7.13E+08 7.13E+08 6.28E-07 96.97 2B 6.9E+08
4.99E+08 4.99E+08 0.51 80.49 7B 3.54E+08
7.15E+08 7.15E+08 0.007 96.00 7B 3.98E+08
7.17E+08 7.17E+08 6.06E-23 95.65 2B 6.98E+08
7.19E+08 7.19E+08 1.42E-24 97.10 2B 26906178
7.05E+08 7.05E+08 6E-07 85.71 2B 7.05E+08
7.19E+08 7.19E+08 1.17E-25 98.55 2B 7.05E+08
6.76E+08 6.76E+08 0.31 83.78
7.22E+08 7.22E+08 3.34E-18 96.49 2B 7.09E+08
7.25E+08 7.25E+08 9.85E-10 91.49 2B 7.15E+08
7.26E+08 7.26E+08 6.06E-23 96.97 2B 7.17E+08
7.26E+08 7.26E+08 0.59 84.85 2B 7.17E+08
7.35E+08 7.35E+08 3.14E-20 92.75 2B 7.33E+08

2B 7.33E+08
7.36E+08 7.36E+08 7.38E-22 94.20 2B 7.34E+08
7.36E+08 7.36E+08 2.57E-21 94.12 2B 7.34E+08

7.4E+08 7.4E+08 9.92E-19 96.55 2B 7.42E+08
7.44E+08 7.44E+08 4.66E-18 96.49 2B 7.46E+08
7.46E+08 7.46E+08 1.74E-23 97.02 2B 7.5E+08
7.47E+08 7.47E+08 1.36E-14 100.00 2B 7.52E+08
7.51E+08 7.51E+08 7.38E-22 94.20 2B 7.59E+08
7.52E+08 7.52E+08 3.82E-19 95.16 2B 7.62E+08
7.55E+08 7.55E+08 6.06E-23 95.65 2B 7.65E+08
7.56E+08 7.56E+08 1.42E-24 97.10 2B 7.68E+08
7.59E+08 7.59E+08 0.001 90.63 2B 7.71E+08
7.61E+08 7.61E+08 5.34E-05 96.67 2B 7.73E+08
7.81E+08 7.81E+08 2.82E-10 93.33 2B 7.77E+08
7.77E+08 7.77E+08 1.21E-17 96.43 2B 45349418
7.77E+08 7.77E+08 2.41E-15 88.06 2B 7.81E+08
6.65E+08 6.65E+08 0.026 86.84 2B 7.84E+08
7.75E+08 7.75E+08 6.91E-16 87.50 2B 7.85E+08
7.72E+08 7.72E+08 3.84E-09 89.58 2B 7.88E+08
7.72E+08 7.72E+08 8.99E-21 95.39 2B 7.9E+08

7.7E+08 7.7E+08 6.06E-23 95.65 2B 7.91E+08
7.7E+08 7.7E+08 1.62E-17 90.00 2B 7.91E+08

7.69E+08 7.69E+08 5.67E-17 89.71 2B 7.93E+08
7.68E+08 7.68E+08 6.06E-23 95.65 2B 7.93E+08
7.66E+08 7.66E+08 5.26E-14 95.92 2B 7.34E+08
2.54E+08 2.54E+08 1.1 95.65 2B 1.01E+08
7.66E+08 7.66E+08 8.42E-15 88.41 2B 8.01E+08
7.14E+08 7.14E+08 0.026 89.19 2B 7.86E+08



end e-érték Kr. start end

1.41E+08 4.29E-06 77.27 2D 87670513 87670569
1.41E+08 6.36E-23 95.65 2D 87791475 87791543
4.56E+08 0.47 81.82 2D 89421090 89421138
2.01E+08 4.01E-19 92.54 2D 94385355 94385423
1.53E+08 2.08E-16 88.41 2D 1.01E+08 1.01E+08
1.16E+08 3.76E-12 86.89 1D 3.7E+08 3.7E+08
1.62E+08 4.43E-17 94.83 2D 1.12E+08 1.12E+08
1.67E+08 4.89E-18 95.16 2D 1.16E+08 1.16E+08
1.67E+08 2.52E-07 94.44 2D 1.17E+08 1.17E+08
2.09E+08 7.3E-10 97.44 2D 1.51E+08 1.51E+08
2.14E+08 3.08E-14 85.33 2D 1.56E+08 1.56E+08

2.3E+08 2.37E-09 93.18 2D 1.68E+08 1.68E+08
2.36E+08 1.5E-24 97.10 2D 1.8E+08 1.8E+08
4.94E+08 4.01E-19 91.30 2D 4.21E+08 4.21E+08
5.11E+08 1.76E-09 86.21 2D 4.32E+08 4.32E+08
2.76E+08 3.29E-20 92.75 2D 4.48E+08 4.48E+08
5.31E+08 2.07E-08 100.00 2D 4.5E+08 4.5E+08
5.47E+08 4.01E-19 91.30 2D 4.69E+08 4.69E+08
5.57E+08 4.89E-17 92.19 2D 4.76E+08 4.76E+08
5.61E+08 1.23E-25 98.55 2D 4.79E+08 4.79E+08
5.74E+08 0.005 100.00 2D 4.9E+08 4.9E+08
5.76E+08 3.26E-18 98.18 2D 4.91E+08 4.91E+08

6.1E+08 9.43E-21 96.77 2D 5.18E+08 5.18E+08
6.2E+08 5.95E-17 93.33 2D 5.24E+08 5.24E+08

6.21E+08 2.37E-09 82.61 7D 5.13E+08 5.13E+08
6.26E+08 7.22E-08 97.14 2D 5.28E+08 5.28E+08

6.3E+08 8.28E-14 87.50 2D 5.3E+08 5.3E+08
6.33E+08 1.5E-24 98.51 2D 5.33E+08 5.33E+08
6.36E+08 0.007 96.00
6.39E+08 1.23E-25 98.55 2D 5.37E+08 5.37E+08
6.39E+08 3.5E-19 95.16 2D 5.37E+08 5.37E+08
6.52E+08 1.71E-17 93.44 2D 5.45E+08 5.45E+08
6.54E+08 1.15E-19 95.24 2D 5.47E+08 5.47E+08
6.57E+08 6.12E-15 92.86 2D 5.52E+08 5.52E+08
6.61E+08 6.36E-23 95.65 5D 30955669 30955700
6.22E+08 4.91E-08 87.50 1D 4.52E+08 4.52E+08
6.69E+08 1.23E-25 98.55 2D 5.61E+08 5.61E+08
6.72E+08 6.36E-23 95.65 2D 5.62E+08 5.62E+08
6.72E+08 6.36E-23 95.65 2D 5.63E+08 5.63E+08
6.72E+08 6.36E-23 95.65 2D 5.63E+08 5.63E+08
6.73E+08 1.5E-24 97.10 2D 5.63E+08 5.63E+08
6.73E+08 2.22E-22 96.92 2D 5.63E+08 5.63E+08
6.74E+08 1.82E-23 98.46 2D 5.63E+08 5.63E+08
4.99E+08 0.41 95.46 2D 5.63E+08 5.63E+08

 B genom T. aestivum D genom
Azonossági 
%



6.76E+08 1.44E-07 92.50 2D 5.65E+08 5.65E+08
6.9E+08 6.6E-07 96.97 2D 5.74E+08 5.74E+08

3.54E+08 3.14E-10 91.49 7D 2.98E+08 2.98E+08
3.98E+08 0.31 95.46 7D 3.6E+08 3.6E+08
6.98E+08 4.01E-19 91.30 2D 5.8E+08 5.8E+08
26906246 4.01E-19 91.30 2D 5.85E+08 5.85E+08
7.05E+08 2.35E-12 93.88 2D 5.85E+08 5.85E+08
7.05E+08 1.5E-24 100.00 2D 5.85E+08 5.85E+08

4D 2.52E+08 2.52E+08
7.09E+08 6.34E-15 92.86 2D 5.87E+08 5.87E+08
7.15E+08 1.03E-09 93.18 2D 5.9E+08 5.9E+08
7.17E+08 9.43E-21 95.39 2D 5.91E+08 5.91E+08
7.17E+08 0.000342 90.91
7.33E+08 1.23E-25 98.55 2D 6.02E+08 6.02E+08
7.33E+08 0.025 92.31 2D 6.03E+08 6.03E+08
7.34E+08 6.36E-23 95.65 2D 6.03E+08 6.03E+08
7.34E+08 5.22E-24 97.06 2D 6.04E+08 6.04E+08
7.42E+08 8.55E-20 98.28 1D 4.44E+08 4.44E+08
7.46E+08 1.31E-12 89.47 2D 6.11E+08 6.11E+08

7.5E+08 3.52E-26 100.00 2D 6.16E+08 6.16E+08
7.52E+08 1.17E-15 100.00 2D 6.17E+08 6.17E+08
7.59E+08 7.74E-22 94.20 2D 6.2E+08 6.2E+08
7.62E+08 3.29E-20 92.75 2D 6.21E+08 6.21E+08
7.65E+08 1.15E-19 92.86 2D 6.23E+08 6.23E+08
7.68E+08 6.36E-23 95.65 2D 6.26E+08 6.26E+08
7.71E+08 1.92E-06 96.88 2D 6.29E+08 6.29E+08
7.73E+08 1.08E-07 94.87 2D 6.3E+08 6.3E+08
7.77E+08 1.44E-07 88.89 2D 6.34E+08 6.34E+08
45349474 5.05E-10 85.97 2D 6.51E+08 6.51E+08
7.81E+08 4.89E-18 91.05 1D 4.94E+08 4.94E+08
7.84E+08 1.23E-25 98.55 2D 6.48E+08 6.48E+08
7.85E+08 1.71E-17 88.89 2D 6.5E+08 6.5E+08
7.88E+08 7.78E-12 93.75 2D 6.51E+08 6.51E+08

7.9E+08 7.74E-22 95.52 2D 6.46E+08 6.46E+08
7.91E+08 4.01E-19 91.30 2D 6.45E+08 6.45E+08
7.91E+08 3.08E-14 88.06 2D 6.45E+08 6.45E+08
7.93E+08 4.29E-06 78.46 2D 6.44E+08 6.44E+08
7.93E+08 1.5E-24 97.10 2D 6.43E+08 6.43E+08
7.34E+08 2.68E-05 89.47 2D 6.41E+08 6.41E+08
1.01E+08 0.008 77.78 2D 6.4E+08 6.4E+08
8.01E+08 2.08E-16 89.86 2D 6.4E+08 6.4E+08
7.86E+08 7.25E-16 88.24 7D 3.58E+08 3.58E+08



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

e-érték Azonossági % 1M 1U 2M 2U

4.09E-05 75.76 - - - -

9.6E-26 98.55 1 - 1 -

7.88E-10 89.80 - - - -

4.97E-23 95.65 0 - 0 -

2.11E-21 93.06 - - 1 -

5.18E-09 87.27 - - - -

7.94E-19 96.55 - - 0 -

2.26E-27 100.00 - - - -

2.16E-07 94.44 - - - -

1.94E-09 95.00 - - - -

1.33E-17 87.84 1 - 1 -

1.63E-16 88.41 - - - -

1.17E-24 97.10 1 - 1 -

6.91E-15 86.96 1 - 1 -

3.85E-10 87.72 - - 0 -

4.97E-23 95.65 - - - -

1.58E-08 100.00 - - 0 -

4.97E-23 95.65 - - 0 -

3.98E-23 100.00 - - - -

1.17E-24 97.10 - - 1 -

0.004 100.00 0 - 0 -

5.84E-20 100.00 - - 0 -

1.17E-24 97.10 - - 0 -

2.26E-27 100.00 - - - -

0.9 95.65 - - 1 -

6.71E-07 94.29 - - 1 -

5.92E-08 79.69 - - - 1

2.26E-27 100.00 0 - 0 -

- - 1 -

4.97E-23 95.65 - - 0 -

4.35E-23 98.44 - - 0 -

5.31E-10 93.33 - - - -

2.11E-21 96.83 - - - -

4.67E-15 92.86 - - 0 -

0.074 87.50 - - - 1

3.94E-08 87.50 0 - 0 -

1.17E-24 97.10 0 - 0 -

6.06E-22 94.20 1 - 1 -

1.17E-24 97.10 - - 1 -

1.17E-24 97.10 - - 1 -

1.17E-24 97.10 - - 0 -

1.42E-23 98.46 - - 1 -

1.74E-22 96.92 - - - -

0.002 93.33 - - 1 -



4.97E-06 90.24 1 - 1 -

5.03E-07 96.97 - - - -

4.87E-13 95.75 0 - 0 -

0.067 95.65 0 - 0 -

2.26E-27 100.00 - - 1 -

1.33E-17 89.86 1 - 1 -

2.29E-11 91.84 1 - 1 -

9.6E-26 98.55 - - 0 -

0.021 86.49 - - - -

2.2E-19 98.25 - - - -

8.35E-10 91.30 1 - 1 -

2.11E-21 95.46 - - 1 -

- - - -

4.97E-23 95.65 - - - -

3.73E-05 100.00 - - 0 -

6.06E-22 94.20 - - - -

2.58E-20 92.75 - - - -

6.97E-07 90.24 - - - -

4.36E-11 87.72 - - - -

1.17E-24 98.51 - - 0 -

9.41E-16 100.00 - - - -

2.58E-20 92.75 - - - -

6.06E-22 94.20 - - - -

1.17E-24 97.10 0 - 0 -

4.97E-23 95.65 - - - -

1.46E-06 96.88 - - - -

8.26E-08 92.50 - - - -

9.6E-09 90.91 - 1 - 1

1.75E-14 96.00 - - - 0

8.99E-20 94.03 - - 0 -

1.17E-24 97.10 - - 1 -

1.33E-17 88.89 - - - -

6.25E-12 93.75 - - - -

6.06E-22 95.52 - - - -

4.97E-23 95.65 - - - -

0.000498 82.35 - - 1 -

3.82E-18 91.05 - - 0 -

4.97E-23 95.65 - - 0 -

2.29E-11 95.46 - - - -

3.14E-19 91.30 - - 0 -

3.58E-12 85.51 - - - -

0.26 87.10 - - - -



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

3M 3U 4M 4U 5M 5U 6M 6U

- - - - - - - -

1 - 1 - 1 - - -

- - - - - - - -

- - - - 0 - - -

- - - - 1 - - -

- - - - - - - -

0 - - - 0 - - -

- - - - - - - -

- - - - 1 - - -

- - - - - - - -

- - - - 1 - - -

- - - - - - - -

1 - - - 1 - - -

1 - - - 1 - - -

0 - - - 0 - - -

- - - - - - - -

0 - - - 0 - - -

0 - - - 0 - - -

- - - - - - - -

1 - 1 - 1 - - -

0 - - - 0 - - -

0 - - - 0 - - -

- - - - 0 - - -

- - - - - - - -

- - - - 1 - - -

- - - - 1 - - -

- - - - - - - -

- - - - 0 - - -

1 - - - 1 - - -

- - - - 0 - - -

0 - - - 0 - - -

0 - - - - - - -

- - - - - - - -

0 - - - 0 - - -

- 1 - 1 - - - -

0 - - - 0 - - -

- - - - 0 - - -

- - - - 1 - - -

- - - - 1 - - -

- - - - 1 - - -

0 - - - 0 - - -

- - - - 1 - - -

- - - - - - - -

1 - - - 1 - 1 -



1 - - - 1 - - -

- - - - - - - -

0 - 0 - 0 - - -

- - - - 0 - - -

1 - - - 1 - - -

- - - - 1 - - -

1 - - - 1 - - -

- - 0 - 0 - - -

- - - - - - - -

- - - - - - - -

1 - 1 - 1 - 1 -

- - - - 1 - - -

- - - - - - - -

- - - - - - - -

0 - 0 - 0 - - -

- - - - - - - -

0 - - - - - - -

1 - - - - - - -

- - - - - 0 - -

0 - - - 0 - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

0 - - - 0 - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- 1 - - - - - 1

- - - - - - - -

- - - - 0 - - -

- - - - 2 - - -

- - - - - - - -

- - - - - 0 - -

- - - - - - - -

- - - - - - - -

2 - - - 1 - 1 -

- - - - 0 - - -

- - - - 0 - - -

- - - - - - - -

0 - - - 0 - - -

- - - - - - - -

- - - - - - - -



Izolált kromoszómák DNS mintái Teljes genomi DNS
7M 7U

- - - -

1 - 1 -

- - - -

- - 0 -

1 - 1 -

- - - -

0 - 0 -

- - - -

1 - 1 -

1 - - -

- - 1 -

- - - -

1 - 1 -

1 - 1 -

- - 0 -

- - - -

- - 0 -

- - 0 -

- - - -

- - 1 -

0 - 0 -

0 - 0 -

- - 0 -

- - - -

- - 1 -

1 - 1 -

- - 1 -

0 - 0 -

1 - 2 -

- - 0 -

- - 0 -

- - - -

- - - -

0 - 0 -

- - - 1

0 - - -

- - 0 -

- - 1 -

- - 1 -

- - 1 -

- - 0 -

1 - 1 0

- - - -

1 - 1 -

Ae. comosa 
(MM)

Ae. umbellulata 
(UU)



- - 1 -

- - - -

0 - 0 -

0 - 0 -

- - 1 -

- - 1 -

- - 2 -

- - 0 -

- - - -

- - 1 -

0 - 1 -

- - 1 -

- - 1 -

- - - -

- - 0 -

- - - -

- - - -

- - - -

- - - -

- - 0 -

- - - -

- - - -

- - - -

- - 0 -

- - - -

- - - -

- - - -

- - - 1

- - - -

- - 0 -

- - 1 -

- - - -

- - - -

- - - -

- - - -

- - 1 -

- - 0 -

- - 0 -

- - - -

- - 0 -

- - - -

- - - -



Ae. biuncialis 
Marker Kr. cM

1 M12-mab5088 TGCAGAGGCC LG6 2U 0
2 M12-mab5119 TGCAGGATTCGLG6 2U 0.89
3 mab1828 TGCAGCCAGGCLG6 2U 4.53
4 M12-mab4999 TGCAGCCAGGALG6 2U 5.65
5 mab1953 TGCAGTGCGCGLG6 2U 10.48
6 mab2626 TGCAGGCCCGCLG6 2U 12.51
7 M12-mab5095 TGCAGGAGCCGLG6 2U 13.4
8 mab2560 TGCAGTCGATALG6 2U 17.99
9 mab1298 TGCAGCACCTCLG6 2U 21.86

10 mab4170 TGCAGGACGTTLG6 2U 22.75
11 fU1-mab728 TGCAGTCAGGTLG6 2U 26.9
12 mab1308 TGCAGACCTCCLG6 2U 30.59
13 mab4016 TGCAGACCCGTLG6 2U 31.49
14 mab4472 TGCAGTGTTGGLG6 2U 33.09
15 mab4782 TGCAGCGGCGCLG6 2U 38.71
16 mab4431 TGCAGGTCGGCLG6 2U 49.7
17 mab3267 TGCAGATACGGLG6 2U 54.36
18 mab3271 TGCAGCGGCTCLG6 2U 55.93
19 mab3684 TGCAGTGATTGLG6 2U 60.04
20 mab4816 TGCAGCGACGALG6 2U 61.38
21 mab1018 TGCAGCGAGGALG6 2U 62.05
22 fM2-T-mab2837 TGCAGCGAGGALG6 2U 63.85
23 fM2-C-mab2837 TGCAGCGAGGALG6 2U 64.97
24 mab1444 TGCAGCCGCGTLG6 2U 82.87
25 fM2-mab2903 TGCAGCATCAGLG6 2U 89.09
26 mab926 TGCAGCTGCG LG6 2U 92.03
27 fM2-mab2927 TGCAGCGAGTGLG6 2U 103.8
28 mab3560 TGCAGGGTTTALG6 2U 111.98
29 mab2073 TGCAGCGAAGGLG6 2U 113.32
30 mab517 TGCAGCGGGACLG6 2U 115.12
31 mab1421 TGCAGAAACCTLG6 2U 116.01
32 fU1-mab811 TGCAGGCACTCLG6 2U 118.72
33 fM2-mab2891 TGCAGGCGCTGLG6 2U 121.67
34 mab1376 TGCAGTCAAGCLG6 2U 126.23
35 mab4205 TGCAGTGCCCALG6 2U 129.17
36 mab4110 TGCAGGTACGCLG6 2U 129.84
37 M12-mab5085 TGCAGCGGTTCLG6 2U 131.41
38 mab471 TGCAGCCTGCCLG6 2U 134.82
39 U123-mab5689 TGCAGGTTAGGLG6 2U 135.04
40 mab111 TGCAGCTGGATLG6 2U 138.67
41 M12-mab5127 TGCAGAGATAGLG6 2U 141.39
42 mab109 TGCAGAGGCAGLG6 2U 144.79
43 M12-mab4980 TGCAGATCTCGLG6 2U 150.08
44 mab3429 TGCAGTATTTC LG6 2U 154.65

Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



45 mab1660 TGCAGCTTCCTLG6 2U 155.54
46 M12-mab5006 TGCAGTCATGTLG6 2U 160.59
47 mab2546 TGCAGCCGCTGLG6 2U 166.12
48 mab1229 TGCAGCCGCACLG6 2U 170.48
49 mab4546 TGCAGCTGGGGLG6 2U 172.05
50 M12-mab5294 TGCAGCACGGCLG6 2U 174.76
51 mab1774 TGCAGCACGCGLG6 2U 177.24
52 mab2314 TGCAGATCTTALG6 2U 191.27
53 U123-mab5643 TGCAGAGCATTLG6 2U 192.39
54 mab2413 TGCAGTTGAACLG6 2U 193.97
55 fU1-mab713 TGCAGGCGCTGLG6 2U 197.62
56 mab1584 TGCAGATCAAALG6 2U 198.51
57 fM2-mab2851 TGCAGGCGATGLG6 2U 200.78
58 mab3378 TGCAGTGCGGTLG6 2U 202.59
59 fU1-mab747 TGCAGGCAGCTLG6 2U 206.24
60 mab1185 TGCAGACGAGCLG6 2U 207.59
61 mab1934 TGCAGCTTCTALG6 2U 210.54
62 M12-mab4953 TGCAGACTCGALG6 2U 210.98
63 mab1750 TGCAGCCGCTCLG6 2U 211.42
64 mab4191 TGCAGGAGGTALG6 2U 215.76
65 mab3756 TGCAGCAAACALG6 2U 216.88
66 mab4250 TGCAGGAGGTALG6 2U 218.94
67 mab2540 TGCAGATGCCALG6 2U 226.82



Legjobb BLASTn találat

Kr. start end e-érték Azonossági % Kr.

2A 1.75E+08 1.75E+08 2.57E-21 94.12 2B
1A 5.84E+08 5.84E+08 4.36E-12 92.16 5B
2A 5.43E+08 5.43E+08 2.26E-09 83.87 2B
2A 5.16E+08 5.16E+08 1.98E-16 87.84 2B
2A 5.86E+08 5.86E+08 0.004 88.89 6B
2A 5.88E+08 5.88E+08 1.42E-24 97.10 2B
2A 6.03E+08 6.03E+08 7.38E-22 94.20 2B
2A 6.11E+08 6.11E+08 9.6E-08 83.93 2B
2A 6.18E+08 6.18E+08 1.42E-24 97.10 2B
2A 6.21E+08 6.21E+08 2.45E-19 100.00 2B
3A 6.91E+08 6.91E+08 2.1E-07 97.06 5B
2A 6.68E+08 6.68E+08 5.67E-17 89.71 2B
2A 6.7E+08 6.7E+08 3.82E-19 91.30 2B
5A 2.77E+08 2.77E+08 2.5 88.89 2B
2A 6.74E+08 6.74E+08 2.74E-19 98.25 2B
2A 6.87E+08 6.87E+08 6.06E-23 95.65 2B
2A 6.88E+08 6.88E+08 9.51E-11 100.00 2B
4A 5.97E+08 5.97E+08 6.63E-12 95.56 6B
2A 6.98E+08 6.98E+08 5.42E-08 86.00 2B
2A 7.03E+08 7.03E+08 6.06E-23 95.65 2B
2A 7.03E+08 7.03E+08 1.74E-23 98.46 2B
2A 7.03E+08 7.03E+08 2.11E-22 96.92 2B
2A 7.03E+08 7.03E+08 2.11E-22 96.92 2B
2A 7.13E+08 7.13E+08 1.05E-11 88.14 5B
2A 7.16E+08 7.16E+08 1.42E-15 96.15 2B
2A 7.18E+08 7.18E+08 3.14E-20 92.75 1B
3A 53257258 53257326 1.17E-25 98.55 3B
3A 6.91E+08 6.91E+08 9.88E-09 92.86 5B
2A 7.49E+08 7.49E+08 7.38E-22 95.52 2B
2A 7.18E+08 7.18E+08 3.84E-09 89.58 2B
7A 98061892 98061912 3.4 95.24 2B
2A 7.24E+08 7.24E+08 0.022 76.12 2B
2A 7.25E+08 7.25E+08 2.75E-08 79.71 2B
2A 7.27E+08 7.27E+08 0.051 93.10 1B
5A 63932419 63932446 0.018 93.10 6B

2A 7.34E+08 7.34E+08 7.38E-22 94.20 2B
2A 7.35E+08 7.35E+08 3.56E-05 91.43 2B
2A 5.64E+08 5.64E+08 1.1 73.33 2B
2A 7.35E+08 7.35E+08 0.007 77.97 2B
6A 6.04E+08 6.04E+08 5.48E-10 85.00 6B
2A 7.66E+08 7.66E+08 1.17E-25 98.55 2B
2A 7.38E+08 7.38E+08 6.91E-15 91.53 2B
3A 7.45E+08 7.45E+08 0.032 89.66 6B

T. aestivum A genom T. aestivum B genom



7A 5.3E+08 5.3E+08 0.62 92.59 5B
2A 7.43E+08 7.43E+08 1.42E-24 97.10 2B
7A 6.05E+08 6.05E+08 0.000606 91.18 5B
2A 7.45E+08 7.45E+08 0.04 92.31 2B
2A 7.47E+08 7.47E+08 8.42E-15 91.67 2B
4A 2.16E+08 2.16E+08 8.99E-21 94.20 5B
3A 12376558 12376584 3.8 88.89 2B
3A 1.43E+08 1.43E+08 1.85E-10 83.33 3B
2A 80263719 80263790 1.62E-17 88.89 2B
2A 79343137 79343205 3.14E-20 92.75 2B
2A 69314494 69314552 2.41E-20 98.31 2B
2A 65517313 65517352 8.69E-10 97.56 2B
2A 62371637 62371704 4.08E-25 98.53 2B
2A 61367217 61367256 4.68E-12 100.00 2B
2A 58982906 58982948 5.85E-12 97.67 2B
2A 6.55E+08 6.55E+08 3.4 100.00 5B
2A 54954223 54954289 4.66E-18 91.05 2B
2A 54660529 54660597 4.66E-18 90.28 2B
7A 5.63E+08 5.63E+08 0.09 75.00 5B
2A 23888882 23888936 4.07E-17 96.36 2B
7A 58075649 58075674 6.5 88.46 4B
2A 43291466 43291522 3.34E-18 96.49 2B
2A 40496159 40496227 1.42E-24 97.10 2B



start end e-érték Azonossági % Kr. start

2.23E+08 2.23E+08 1.4E-18 91.18 2D 1.75E+08
4.4E+08 4.4E+08 1.2 82.86 1D 2.05E+08

4.79E+08 4.79E+08 0.002 81.63 2D 4.04E+08
4.52E+08 4.52E+08 8.28E-09 81.16 2D 3.81E+08

1.5E+08 1.5E+08 0.59 95.65 2D 4.42E+08
5.24E+08 5.24E+08 0.002 80.77 2D 4.46E+08
5.41E+08 5.41E+08 6.36E-23 96.97 2D 4.59E+08
5.48E+08 5.48E+08 5.58E-11 87.72 2D 4.7E+08
5.57E+08 5.57E+08 2.08E-16 88.41 2D 4.76E+08

5.6E+08 5.6E+08 2.57E-19 100.00 2D 4.78E+08
5.86E+08 5.86E+08 0.000114 91.18 3D 44256079
6.15E+08 6.15E+08 8.84E-15 87.88 2D 5.22E+08

6.2E+08 6.2E+08 3.29E-20 92.75 2D 5.24E+08
6.25E+08 6.25E+08 0.21 86.11 6D 2.29E+08
6.29E+08 6.29E+08 2.88E-19 98.25 2D 5.3E+08
6.49E+08 6.49E+08 4.01E-19 91.30 2D 5.44E+08
6.52E+08 6.52E+08 2.35E-12 93.88 2D 5.45E+08
6.14E+08 6.14E+08 2.43E-11 95.46 1D 4.14E+08
6.66E+08 6.66E+08 0.053 79.25 2D 5.58E+08
6.72E+08 6.72E+08 7.74E-22 94.20 2D 5.62E+08
6.73E+08 6.73E+08 1.82E-23 98.46 2D 5.63E+08
6.74E+08 6.74E+08 2.22E-22 96.92 2D 5.63E+08
6.74E+08 6.74E+08 2.22E-22 96.92 2D 5.63E+08
21589792 21589826 0.8 82.86 2D 26956158
6.95E+08 6.95E+08 1.23E-16 98.08 2D 5.78E+08
5.84E+08 5.84E+08 1.01E-07 79.71 2D 5.8E+08
65269373 65269441 1.5E-24 97.10 3D 41746567
5.86E+08 5.86E+08 1.04E-08 92.86 3D 4.22E+08
7.09E+08 7.09E+08 1.23E-25 100.00 2D 5.87E+08

7.1E+08 7.1E+08 1.83E-13 95.83 2D 5.87E+08
7.11E+08 7.11E+08 4.99E-11 100.00 7D 72387445
7.14E+08 7.14E+08 7.21E-09 82.54 2D 5.9E+08
7.16E+08 7.16E+08 1.4E-18 88.00 6D 28269565
3.76E+08 3.76E+08 7.9 88.46 2D 5.92E+08
6.56E+08 6.56E+08 0.82 100.00 2D 5.93E+08

6D 2.32E+08
7.3E+08 7.3E+08 7.74E-22 94.20 2D 6E+08

7.31E+08 7.31E+08 1.7E-09 100.00 2D 6.01E+08
4.98E+08 4.98E+08 0.027 74.60 2D 4.24E+08
7.33E+08 7.33E+08 6.36E-23 95.65 2D 6.02E+08
4.77E+08 4.77E+08 0.08 96.00 7D 22511977
7.34E+08 7.34E+08 1.5E-24 97.10 2D 6.04E+08
7.37E+08 7.37E+08 5.95E-16 91.80 2D 6.06E+08
4.77E+08 4.77E+08 0.034 89.66 7D 5.88E+08

T. aestivum B genom T. aestivum D genom



4.34E+08 4.34E+08 0.19 86.49 2D 6.09E+08
7.44E+08 7.44E+08 1.4E-18 92.42 2D 6.1E+08

5.8E+08 5.8E+08 1.5E-24 98.51 5D 31276485
7.5E+08 7.5E+08 0.012 92.59 2D 6.15E+08

7.51E+08 7.51E+08 3.76E-13 85.29 5D 3.05E+08
2.56E+08 2.56E+08 0.000015 82.69 5D 2.43E+08
23007943 23008004 4.89E-18 93.55 7D 5.73E+08
1.88E+08 1.88E+08 5.58E-11 82.61 2D 79927552
1.31E+08 1.31E+08 1.08E-13 86.96 2D 79685711
1.23E+08 1.23E+08 6.36E-23 95.65 2D 79085714
1.06E+08 1.06E+08 3.76E-18 96.49 2D 69275756

1E+08 1E+08 1.65E-06 96.97 2D 64063407
97397058 97397125 5.22E-24 97.06 2D 62034382
95501197 95501236 2.09E-10 97.50 2D 60785371
91206725 91206767 1.45E-13 100.00 2D 58748814
5.08E+08 5.08E+08 0.29 92.59 5D 28646396
85176617 85176683 4.01E-19 92.54 2D 54486702
84757631 84757694 3.29E-20 94.03 2D 53966906
2.03E+08 2.03E+08 0.000636 93.55 2D 41913382
49984959 49985013 5.94E-09 85.46 2D 30481087
4.63E+08 4.63E+08 0.16 92.31 7D 53827603
66780701 66780757 3.51E-18 96.49 2D 38201228
59102308 59102376 7.74E-22 94.20 2D 36492472



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

end e-érték 1M 1U 2M

1.75E+08 2.26E-27 100.00 - - -

2.05E+08 1.98E-15 88.06 - - -

4.04E+08 2.26E-08 84.21 - - -

3.81E+08 4.36E-11 92.00 - - -

4.42E+08 1.88E-12 93.88 - - -

4.46E+08 1.98E-15 87.32 - - -

4.59E+08 2.58E-20 92.75 - - -

4.7E+08 6.06E-22 94.20 - - -

4.76E+08 1.63E-16 88.41 - - -

4.78E+08 1.96E-19 100.00 - - 0

44256103 6.7 88.00 - - -

5.22E+08 2.41E-14 86.77 - 1 -

5.24E+08 6.47E-09 91.49 - - -

2.29E+08 2 88.89 - - -

5.3E+08 5.17E-21 100.00 - - -

5.44E+08 4.97E-23 95.65 - - -

5.45E+08 4.42E-14 95.92 - - -

4.14E+08 0.01 80.44 - - -

5.58E+08 0.012 80.77 - - -

5.62E+08 2.58E-20 92.75 - - -

5.63E+08 1.74E-22 96.92 - - 1

5.63E+08 7.38E-21 95.39 - - 1

5.63E+08 7.38E-21 95.39 - - 1

26956184 2.1 88.89 - - -

5.78E+08 2.2E-18 100.00 - 0 -

5.8E+08 3.14E-19 91.30 - - -

41746635 9.6E-26 98.55 - - -

4.22E+08 0.31 96.00 - 1 -

5.87E+08 1.74E-22 95.59 - - -

5.87E+08 6.25E-12 93.75 - - -

72387468 9.6 88.46 - - -

5.9E+08 6.7E-08 83.93 - - -

28269589 0.9 92.00 - - -

5.92E+08 0.49 89.29 - - -

5.93E+08 0.017 96.00 - - -

2.32E+08 5.8 95.65 - 0 -

6E+08 4.97E-23 95.65 - - -

6.01E+08 2.85E-05 91.43 0 - 0

4.24E+08 0.000498 79.63 - - -

6.02E+08 6.06E-22 94.20 - - -

22512040 8.46E-13 87.50 - - -

6.04E+08 9.6E-26 98.55 - - -

6.06E+08 4.54E-16 91.80 - - -

5.88E+08 0.032 89.66 - - 0

 D genom
Azonossági 
%



6.09E+08 4.34E-08 88.00 - - -

6.1E+08 2.58E-20 93.94 - - -

31276553 9.6E-26 98.55 - - -

6.15E+08 1.46E-06 96.88 - - -

3.05E+08 1.03E-12 88.33 - - -

2.43E+08 6.91E-15 86.11 - - -

5.73E+08 2.58E-20 92.75 - - -

79927620 1.17E-24 97.10 - - -

79685779 4.97E-23 95.65 - - -

79085782 1.17E-24 97.10 - - -

69275814 1.93E-20 98.31 - - -

64063426 0.34 100.00 - 0 -

62034449 3.35E-25 98.53 - - -

60785410 1.59E-10 97.50 - - 0

58748856 4.69E-12 97.67 - - -

28646433 1.62E-09 97.37 - - -

54486768 6.06E-22 95.52 - - -

53966974 9.6E-26 98.55 - - -

41913449 8.99E-20 92.65 - - -

30481140 1.58E-08 85.19 - - -

53827628 5.5 88.46 - - -

38201284 2.68E-18 96.49 - - -

36492540 1.17E-24 97.10 - - -



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

2U 3M 3U 4M 4U 5M 5U 6M

0 - 0 - 0 - - -

0 - 0 - 0 - - -

0 - - - - - - -

0 - 0 - 0 - - -

0 - 0 - 0 - - -

1 - 1 - 1 - - -

1 - 1 - 1 - - -

1 - 1 - 1 - - -

1 - 1 - 1 - - -

0 - 0 - 0 0 - -

0 - 0 - 0 - - -

1 - 1 - 1 - - -

- - - - - - - -

1 - 1 - 1 - - -

0 0 0 - 0 - - -

- - - - - - - -

0 - 0 - 0 - - -

0 - 0 - 0 - - -

- - - - - - - -

0 - 0 - 0 - - -

0 1 0 - 0 1 - -

- 1 - - - 1 - -

- 1 - - - 1 - -

1 - 1 - 1 - - -

0 - 0 - 0 - - -

0 - 0 - 0 - - -

1 - 1 - 1 - - -

1 - 1 - 1 - 1 1

0 - 0 - 0 - - -

- - - - - - - -

1 - 1 - 1 - - -

0 - 0 - 0 - - -

0 - - - - - - -

1 - 1 - 1 - - -

1 - 1 - 1 - 1 -

0 - 0 - 0 - - -

0 - 0 - 0 - 0 -

1 0 1 - 1 0 - -

2 - - - - - - -

- - - - - - - -

1 - 1 - 1 - - -

- - - - - - - -

0 - 0 - 0 - - -

1 - 1 - 1 - - -



2 - 2 - 2 - - -

1 - 1 - 1 - - -

- - - - - - - -

1 - 1 - 1 - - -

- 1 - - - - - -

- - 0 - - - - -

1 - 1 - 1 - - -

0 - 0 - 0 - - -

1 - - - 1 - - -

0 - - - 0 - - -

0 - 0 - 0 - - -

0 - 0 - 0 - - -

- - - - - - - -

0 - 0 - 0 - - 0

- - - - - - - -

0 - 0 - 0 - - -

- - - - - - - -

0 - 0 - 0 - - -

- - - - - - - -

- - - - - - - -

0 - 0 - 0 - - -

- - - - - - - -

- - - - - - - -



Izolált kromoszómák DNS mintái Teljes genomi DNS
6U 7M 7U Ae. comosa (MM)

- - - - 0

- - - - -

- - - - 0

0 - - - 0

- - - - 0

- - - - 1

- 1 - - 1

- - - - 1

- - - - 1

0 - - 0 0

0 - - - 0

- - - - 1

- - - - -

- - - - 1

0 - - - 0

- - - - -

0 - - - 0

0 - - - 0

- - - - -

- - - - 0

- - - 1 0

- - - 1 -

- - - 1 -

- - - - 1

- - 0 - 0

0 - - - 0

- - - - 1

1 - 1 - -

0 - - - 0

- - - - -

- - - - 1

0 - - - 0

- - - - 0

- - - - 1

- - - - 1

- - - - 0

- - - - 0

- - - 0 1

- - - - 1

- - - - 0

- - - - -

- - - - 1

0 - - - -

1 - 1 - 1

Ae. umbellulata 
(UU)



- - - - 1

- - - - 1

- - - - -

- - - - 1

- - - - -

0 - - - 0

- - - - 1

- - - - 0

- - - - 1

- - - - 0

- - 0 - 0

- - - - 0

- - - - -

0 - - - 0

- 0 - - -

- - - - 0

- - - - -

- - - - 0

- - - - -

- - - - -

- - - - 0

- - - - -

- - - - -



Ae. biuncialis 
Marker Kr. cM

1 mab1941 TGCAGCTGACCGLG4 3M 0
2 mab1535 TGCAGCTGGGATLG4 3M 1.34
3 fM2-mab2909 TGCAGCTGTGALG4 3M 2.92
4 mab1231 TGCAGACCTTGTLG4 3M 4.28
5 fU1-mab784 TGCAGCGGCGALG4 3M 5.17
6 mab3493 TGCAGCCATCCTLG4 3M 7.22
7 mab1709 TGCAGGAAGGCLG4 3M 17.04
8 mab1334 TGCAGCGAGCGLG4 3M 19.32
9 fM2-mab2926 TGCAGGCCATGLG4 3M 19.77

10 M12-mab5274 TGCAGGAGTAGTLG4 3M 21.37
11 fU1-mab711 TGCAGCCCAAALG4 3M 25.8
12 mab1320 TGCAGGGGCCALG4 3M 26.47
13 mab4347 TGCAGATCCTCGLG4 3M 26.69
14 mab3650 TGCAGGTGGCGLG4 3M 29.18
15 mab4444 TGCAGGATCAATLG4 3M 32.35
16 mab4117 TGCAGACAGTC LG4 3M 35.52
17 mab3386 TGCAGGCGAAGCLG4 3M 38.24
18 mab171 TGCAGACTGTTTLG4 3M 39.81
19 mab2038 TGCAGACCCCATLG4 3M 41.15
20 mab145 TGCAGCCTCCC LG4 3M 43.18
21 mab3489 TGCAGCTTCCT LG4 3M 45.66
22 mab3773 TGCAGCGGGTCLG4 3M 47
23 mab2504 TGCAGCTTGCT LG4 3M 48.57
24 mab1115 TGCAGCTGACT LG4 3M 49.91
25 G-mab605 TGCAGGTCGAGLG4 3M 50.13
26 fM2-mab2953 TGCAGTTTCTCCLG4 3M 52.61
27 mab4351 TGCAGGAGCTGLG4 3M 53.05
28 mab4113 TGCAGATCGGGLG4 3M 57.41
29 mab3516 TGCAGCAGCTC LG4 3M 58.75
30 mab1659 TGCAGGGGCGCLG4 3M 58.97
31 fM2-mab2915 TGCAGCTCACGCLG4 3M 60.77
32 mab1919 TGCAGTGGCGCGLG4 3M 61.44
33 mab174 TGCAGGCCCCTGLG4 3M 64.38
34 U123-mab5589 TGCAGCCGCGALG4 3M 64.82
35 mab3283 TGCAGACTCTG LG4 3M 65.71
36 mab4448 TGCAGAATCTG LG4 3M 66.61
37 M12-mab5143 TGCAGTGGCAGLG4 3M 68.66
38 mab4558 TGCAGCATGTG LG4 3M 70.23
39 fU1-mab701 TGCAGTCGCGGLG4 3M 71.35
40 mab4137 TGCAGCCACTC LG4 3M 71.57
41 mab4382 TGCAGAGGGCGLG4 3M 74.99
42 mab4255 TGCAGGACAAT LG4 3M 75.66
43 mab4145 TGCAGGACACGALG4 3M 80.95
44 mab4586 TGCAGTTGCTCALG4 3M 81.84

Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



45 U123-mab5564 TGCAGCTAGCACLG4 3M 83.41
46 fM2-mab2935 TGCAGGCGTAGCLG4 3M 84.3
47 mab4595 TGCAGGGCGCALG4 3M 85.42
48 fM2-mab2937 TGCAGCGCGGALG4 3M 86.99
49 mab4032 TGCAGAGAGTA LG4 3M 88.11
50 mab1207 TGCAGAGGCTAGLG4 3M 92.46
51 mab3387 TGCAGCGACCTLG4 3M 98.98
52 U123-mab5737 TGCAGTGCGCGLG4 3M 99.65
53 mab1803 TGCAGGCCTTCGLG4 3M 105.43
54 mab3982 TGCAGCTGTGALG4 3M 106.33
55 mab3389 TGCAGCCTCGGCLG4 3M 108.38
56 mab3264 TGCAGTTTCCCGLG4 3M 108.82
57 M12-mab5196 TGCAGCTCGACGLG4 3M 110.18
58 mab3780 TGCAGCGAGAGLG4 3M 110.63
59 mab370 TGCAGGTAGAA LG4 3M 117.13
60 mab1691 TGCAGCACGACGLG4 3M 121.24
61 mab2345 TGCAGGACGTGTLG4 3M 122.36
62 G-mab409 TGCAGCACGGGLG4 3M 124.39
63 C-mab409 TGCAGCACGGGLG4 3M 125.73
64 mab1074 TGCAGCACAGACLG4 3M 127.07
65 mab3420 TGCAGCAAGAALG4 3M 131.23
66 mab646 TGCAGGCACCGLG4 3M 132.13
67 fU1-mab675 TGCAGCTGATT LG4 3M 136.7
68 mab1248 TGCAGGGGCAALG4 3M 144.17
69 mab2280 TGCAGGCGCCGLG4 3M 146.65
70 mab2005 TGCAGGCGACTTLG4 3M 148.22
71 M12-mab5185 TGCAGCTCCTG LG4 3M 152.09
72 mab1409 TGCAGCCGCTCCLG4 3M 153.43
73 mab4385 TGCAGGCCGCGLG4 3M 156.83
74 mab4552 TGCAGGGGCCTLG4 3M 163.31
75 mab3958 TGCAGTGTGCGLG4 3M 168.59
76 mab4796 TGCAGTATTGTALG4 3M 170.86
77 mab1988 TGCAGTCTGGCTLG4 3M 184.4
78 mab3446 TGCAGCCGCTTTLG4 3M 189.21
79 mab1171 TGCAGCGAATC LG4 3M 191.24
80 mab416 TGCAGCATGTCCLG4 3M 197.51
81 mab3366 TGCAGCTAGCCTLG4 3M 200.45
82 mab1856 TGCAGCACATC LG4 3M 203.17
83 mab4539 TGCAGGGTGCALG4 3M 208.69
84 mab184 TGCAGCCGCAAGLG4 3M 209.13



Legjobb BLASTn találat

Kr. start end e-érték Kr. start

7A 2.71E+08 2.71E+08 1.42E-24 97.10 4B 6.18E+08
7A 6.72E+08 6.72E+08 1.03E-13 86.77 5B 5.47E+08
3A 11527548 11527613 6.06E-23 96.97 3B 13826239
7A 3.95E+08 3.95E+08 0.053 92.59 7B 3.22E+08
3A 25922333 25922377 6.63E-12 95.56 3B 25285530
3A 24787535 24787568 4.94E-09 100.00 3B 17974293
3A 22556265 22556311 3.54E-11 93.62 3B 20807853
3A 2.53E+08 2.53E+08 0.026 78.57 3B 1.93E+08
3A 20558694 20558762 6.06E-23 95.65 3B 22915757
3A 20387855 20387919 2.94E-14 89.23 3B 23401769
3A 19969158 19969182 0.007 96.00 3B 24069841
3A 19862722 19862758 7.74E-08 94.60 3B 24410266
3A 19475543 19475611 1.98E-16 88.41 3B 24940760
3A 28216731 28216778 7.41E-12 93.75 3B 32948632
3A 60500467 60500516 0.000102 82.00 3B 39357565
3A 34610918 34610973 3.13E-12 89.29 3B 42732853
1A 4.89E+08 4.89E+08 4.5 83.87 3B 3064539
3A 38537333 38537387 5.18E-15 94.55 3B 49779408
6A 13813771 13813792 0.067 100.00 3B 49870457
3A 40913369 40913437 1.17E-25 98.55 3B 51944404
3A 47048151 47048191 6.66E-11 97.56 3B 59327876
3A 52458935 52458988 1.27E-16 96.30 3B 64316056
3A 54934500 54934574 2.94E-14 84.00 3B 66822104
3A 60219372 60219414 5.85E-12 97.67 3B 75657673
3A 61214647 61214697 9.17E-18 100.00 3B 77688806
3A 84184790 84184858 7.38E-22 94.20 3B 1.18E+08
3A 1.07E+08 1.07E+08 1.8E-07 100.00 3B 1.41E+08
3A 2E+08 2E+08 3.9E-16 98.04 3B 2.43E+08
1A 4.05E+08 4.05E+08 3.03E-09 93.02 4B 3.66E+08
3A 4.36E+08 4.36E+08 1.17E-25 98.55 3B 4.21E+08
3A 4.85E+08 4.85E+08 6.06E-23 95.65 3B 4.74E+08
7A 5.06E+08 5.06E+08 6.06E-23 95.65 1B 3.23E+08
3A 5.68E+08 5.68E+08 1.42E-24 97.10 3B 5.63E+08
3A 5.74E+08 5.74E+08 7.88E-09 89.58 3B 5.72E+08
3A 5.97E+08 5.97E+08 2.56E-06 94.12 3B 5.98E+08
5A 5.96E+08 5.96E+08 1.1 92.00 5B 5.84E+08
3A 6.05E+08 6.05E+08 1.42E-24 97.10 3B 6.14E+08
3A 6.16E+08 6.16E+08 1.42E-24 97.10 3B 6.3E+08
3A 6.26E+08 6.26E+08 2.94E-19 96.61 3B 6.45E+08
3A 6.32E+08 6.32E+08 6.91E-16 96.23 3B 6.51E+08
2A 7.05E+08 7.05E+08 0.31 80.95 3B 6.69E+08
3A 6.45E+08 6.45E+08 1.42E-24 97.10 3B 6.69E+08
3A 6.57E+08 6.57E+08 6.57E-14 92.59 3B 6.87E+08
3A 6.62E+08 6.62E+08 8.2E-12 92.00 3B 6.97E+08

T. aestivum A genom T. aestivum B genom
Azonossá
gi %



3A 6.63E+08 6.63E+08 1.25E-12 95.75 3B 7E+08
3A 6.73E+08 6.73E+08 1.46E-17 93.44 3B 7.12E+08
3A 6.77E+08 6.77E+08 8.04E-06 86.67 1B 4.82E+08
2A 7.22E+08 7.22E+08 0.007 78.18 2B 3.41E+08
3A 6.87E+08 6.87E+08 3.24E-12 95.65 3B 7.3E+08
3A 6.9E+08 6.9E+08 1.85E-10 79.71 3B 7.35E+08
3A 6.97E+08 6.97E+08 6.37E-10 97.44 3B 7.46E+08
5A 4.58E+08 4.58E+08 3.8 86.21 3B 7.46E+08
3A 6.98E+08 6.98E+08 7.3E-20 100.00 3B 7.5E+08
3A 7E+08 7E+08 5.14E-16 94.83 3B 7.53E+08
3A 7E+08 7E+08 6.73E-13 94.00 6B 3.75E+08
5A 5.61E+08 5.61E+08 0.39 95.46 3B 6.68E+08
3A 7.03E+08 7.03E+08 6.06E-23 95.65 3B 7.57E+08
3A 7.03E+08 7.03E+08 6.06E-23 95.65 3B 7.58E+08
3A 7.09E+08 7.09E+08 3.56E-05 91.43 3B 7.63E+08
3A 7.11E+08 7.11E+08 2.57E-21 94.29 3B 7.65E+08
3A 7.11E+08 7.11E+08 7.38E-22 94.20 3B 7.67E+08
3A 7.15E+08 7.15E+08 3.37E-16 100.00 3B 7.74E+08
3A 7.15E+08 7.15E+08 3.37E-16 100.00 3B 7.74E+08
3A 7.15E+08 7.15E+08 3.82E-10 91.49 3B 7.75E+08
3A 7.16E+08 7.16E+08 8.38E-07 94.29 3B 7.76E+08
3A 7.16E+08 7.16E+08 0.14 86.67 3B 7.78E+08
4A 6.59E+08 6.59E+08 0.001 90.91 1B 3.5E+08

3A 7.18E+08 7.18E+08 3.82E-19 91.30 3B 7.86E+08
3A 7.19E+08 7.19E+08 1.33E-18 92.42 3B 7.87E+08
3A 7.21E+08 7.21E+08 7.38E-22 94.20 7B 3.17E+08

4B 3.67E+08
3A 7.25E+08 7.25E+08 2.41E-15 91.67 3B 4.87E+08
3A 7.28E+08 7.28E+08 7.89E-14 89.83 3B 8.05E+08
3A 7.3E+08 7.3E+08 1.42E-16 94.74 3B 8.07E+08
7A 4.25E+08 4.25E+08 0.21 89.66 3B 1735696
7A 17436152 17436186 0.23 86.49 7B 1.74E+08
5A 7.08E+08 7.08E+08 4.8 86.21 3B 8.12E+08
3A 7.37E+08 7.37E+08 1.09E-19 92.65 3B 8.14E+08
3A 7.4E+08 7.4E+08 0.089 85.29 7B 7.12E+08

3B 8.17E+08
3A 7.4E+08 7.4E+08 0.000342 88.89 3B 8.18E+08
3A 7.43E+08 7.43E+08 1.25E-12 85.08 3B 8.21E+08



end e-érték Kr. start end e-érték

6.18E+08 3.29E-20 92.75 2D 6.41E+08 6.41E+08 0.021
5.47E+08 1.95E-10 97.56 5D 15501852 15501890 1.85E-09
13826280 0.000015 86.67 3D 5051877 5051918 1.17E-05
3.22E+08 0.056 92.59 3D 10576889 10576926 0.001
25285574 1.44E-07 88.89 3D 11358709 11358750 9.6E-09
17974326 2.69E-06 94.12 3D 12357851 12357884 0.001
20807887 2.86E-06 94.29 3D 14160466 14160498 2.18E-06
1.93E+08 1.01E-07 80.95 3D 14784422 14784486 1.74E-22
22915825 7.74E-22 94.20 3D 15977591 15977659 8.42E-14
23401814 4.58E-12 95.65 3D 16045670 16045721 8.42E-14
24069859 0.31 100.00 3D 16639818 16639842 0.00013
24410302 8.12E-08 94.60 3D 17011875 17011911 2.93E-06
24940828 4.01E-19 91.30 3D 11351536 11351602 1.98E-15
32948679 1.5E-14 97.92 3D 20562327 20562374 1.21E-14
39357616 7.73E-13 92.31 3D 48353164 48353212 6.73E-06
42732908 1.01E-18 98.21 3D 25199535 25199590 7.67E-19

3064576 0.00074 86.84 3D 2753460 2753500 3.12E-07
49779451 6.62E-14 100.00 3D 29249461 29249515 2.15E-12
49870513 3.63E-18 96.49 5D 2.64E+08 2.64E+08 2.3
51944472 1.23E-25 98.55 3D 29967498 29967566 9.6E-26
59327917 2E-11 97.62 3D 36824531 36824571 5.33E-11
64316109 1.33E-16 96.30 3D 40753319 40753370 5.26E-14
66822178 3.08E-14 84.00 3D 42990391 42990444 1.17E-05
75657715 6.14E-12 97.67 3D 47967798 47967840 5.71E-11
77688856 9.62E-18 100.00 3D 48804883 48804933 7.34E-18
1.18E+08 7.74E-22 94.20 3D 71964448 71964516 9.6E-26
1.41E+08 1.55E-08 100.00 3D 91224504 91224536 5.03E-07
2.43E+08 4.98E-15 96.08 3D 1.68E+08 1.68E+08 7.34E-18
3.66E+08 0.000854 83.72 3D 2.78E+08 2.78E+08 8.47E-09
4.21E+08 1.5E-24 97.10 3D 3E+08 3E+08 1.74E-22
4.74E+08 1.5E-24 97.10 3D 3.64E+08 3.64E+08 2.26E-27
3.23E+08 5.22E-05 81.13 5D 2.84E+08 2.84E+08 6.06E-22
5.63E+08 1.5E-24 97.10 3D 4.3E+08 4.3E+08 1.17E-24
5.72E+08 3.29E-20 93.94 3D 4.36E+08 4.36E+08 8.99E-20
5.98E+08 2.69E-06 94.12 3D 4.55E+08 4.55E+08 2.05E-06
5.84E+08 1.2 92.00 5D 4.76E+08 4.76E+08 0.9
6.14E+08 3.29E-20 95.31 3D 4.62E+08 4.62E+08 1.42E-23

6.3E+08 1.23E-25 98.55 3D 4.74E+08 4.74E+08 9.6E-26
6.45E+08 1.31E-17 94.92 3D 4.83E+08 4.83E+08 5.54E-21
6.51E+08 1.5E-24 97.10 3D 4.88E+08 4.88E+08 1.17E-24
6.69E+08 0.000636 76.19 3D 5.07E+08 5.07E+08 1.63E-16
6.69E+08 1.23E-25 98.55 3D 5.07E+08 5.07E+08 1.17E-24
6.87E+08 5.66E-15 94.44 3D 5.22E+08 5.22E+08 5.26E-14
6.97E+08 7.06E-13 94.00 3D 5.27E+08 5.27E+08 4.14E-08

 B genom T. aestivum D genom
Azonossá
gi %



7E+08 5.58E-11 93.62 3D 5.29E+08 5.29E+08 4.36E-11
7.12E+08 2.87E-20 95.31 3D 5.38E+08 5.38E+08 2.25E-20
4.82E+08 0.65 80.95 3D 5.41E+08 5.41E+08 1.24E-08
3.41E+08 0.027 90.32 3D 5.48E+08 5.48E+08 6.47E-09

7.3E+08 2.79E-13 89.66 3D 5.5E+08 5.5E+08 5.01E-15
7.35E+08 0.002 77.33 3D 5.54E+08 5.54E+08 2.26E-08
7.46E+08 3.46E-07 92.31 3D 5.61E+08 5.61E+08 6.21E-09
7.46E+08 0.094 96.00 3D 5.61E+08 5.61E+08 0.074

7.5E+08 7.66E-20 100.00 3D 5.63E+08 5.63E+08 5.84E-20
7.53E+08 5.39E-16 93.10 3D 5.65E+08 5.65E+08 7.94E-19
3.75E+08 0.62 86.67 3D 5.67E+08 5.67E+08 1.27E-14
6.68E+08 5 95.00 3D 5.7E+08 5.7E+08 0.002
7.57E+08 1.71E-17 89.86 3D 5.7E+08 5.7E+08 4.97E-23
7.58E+08 1.5E-24 97.10 3D 5.71E+08 5.71E+08 1.17E-24
7.63E+08 3.74E-05 91.43 1D 2.9E+08 2.9E+08 0.63
7.65E+08 2.7E-21 95.46 3D 5.75E+08 5.75E+08 1.74E-22
7.67E+08 1.5E-24 97.10 4D 4.95E+08 4.95E+08 1.33E-17
7.74E+08 1.5E-14 97.92 3D 5.79E+08 5.79E+08 2.84E-16
7.74E+08 1.5E-14 97.92 3D 5.79E+08 5.79E+08 2.84E-16
7.75E+08 2.08E-07 87.23 2D 9011715 9011739 0.52
7.76E+08 7.22E-08 97.14 2D 2.15E+08 2.15E+08 9.95E-05
7.78E+08 0.012 90.00 3D 5.81E+08 5.81E+08 1.46E-06

3.5E+08 0.001 88.57 3D 5.83E+08 5.83E+08 6.25E-07
3D 5.87E+08 5.87E+08 1.85E-09

7.86E+08 6.36E-23 95.65 3D 5.88E+08 5.88E+08 1.33E-17
7.87E+08 1.71E-17 90.91 3D 5.89E+08 5.89E+08 9.6E-26
3.17E+08 3.29E-20 92.75 3D 5.91E+08 5.91E+08 1.17E-24
3.67E+08 1.2 88.89 5D 2.81E+08 2.81E+08 3.3
4.87E+08 7.25E-16 93.10 3D 5.94E+08 5.94E+08 6.06E-22
8.05E+08 4.29E-11 87.72 3D 5.98E+08 5.98E+08 4.54E-22
8.07E+08 1.22E-17 96.43 3D 6E+08 6E+08 1.14E-16
1735727 0.063 87.50 3D 6E+08 6E+08 4.21E-09

1.74E+08 0.86 87.50 5D 5.5E+08 5.5E+08 2.3
8.12E+08 0.01 90.00 6D 57018415 57018444 1.4
8.14E+08 2.22E-22 95.59 5D 4.81E+08 4.81E+08 0.074
7.12E+08 4 95.24 6D 4.43E+08 4.43E+08 0.86
8.17E+08 0.000261 96.55 1D 1.25E+08 1.25E+08 4.4
8.18E+08 2.12E-13 94.12 3D 6.08E+08 6.08E+08 2.4E-11
8.21E+08 2.08E-16 88.41 3D 6.1E+08 6.1E+08 2.58E-20

3D 6.09E+08 6.09E+08 1.04E-15



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

1M 1U 2M 2U 3M 3U

88.57 - - - - - -

97.44 - - 0 - 0 -

86.67 - - - 0 - 0

86.84 - - 1 - 1 -

92.86 - - 0 - 0 -

88.24 - - - - 0 -

96.97 - - - - 1 -

96.92 - - - - 0 -

85.51 - - - - 0 -

94.23 - - 0 - 0 -

100.00 - - - - 0 -

91.89 - - - - 0 0

88.06 - - - - 0 -

97.92 - - - - - -

83.67 - - 0 - 0 -

98.21 - - 0 - 0 -

90.24 1 - 1 - 1 -

90.91 - - - - 1 -

95.46 - - - - 1 -

98.55 - - - - 1 -

97.56 - - - - - -

94.23 - - - - 0 -

73.91 - - - - 1 -

95.35 - - - - - -

100.00 - - - - - -

98.55 - - - - 0 -

96.97 0 - - - 0 -

100.00 0 - 0 - 0 -

92.86 - - - - 1 -

95.59 - - - - - -

100.00 - - 0 - 0 -

94.20 - - - - 1 -

97.10 - - 1 - 1 -

92.65 - - 0 - 2 -

94.12 - - - - 0 -

92.00 - - - - 1 -

98.46 - - - - 0 -

98.55 - - - - 0 -

100.00 - - - - 1 -

97.10 - - 1 - 2 -

91.94 - - - - 1 -

97.10 - - - - 0 -

92.59 - - 0 - 0 -

90.70 - - - - 0 -

Azonossá
gi %



93.62 - - - - - -

95.31 - - - - 0 -

88.00 - - - - 0 -

100.00 - - 0 - 0 -

92.86 - - - - 0 -

85.71 - - 1 - 1 -

94.87 - - - - 1 -

85.71 - - - - - -

100.00 0 - 0 - 0 -

96.55 - - - - 0 -

96.00 - - - - 0 -

92.86 - - - - 0 -

95.65 - - - - - -

97.10 - - - - 0 -

95.46 - - - - - -

95.71 - - 1 - 1 -

89.86 1 - - - 1 0

100.00 - - 0 0 0 0

100.00 - - 0 0 0 0

92.00 - - 1 - 1 -

91.18 - - 1 0 1 -

96.88 - - - - - -

94.44 - - 0 - 2 -

90.57 - - - - - -

89.86 - - - - - -

98.55 - - - - 1 -

97.10 - - - - 0 -

100.00 - - - - 0 -

94.20 - - - - 1 -

100.00 - - - - 0 -

94.74 - - - - 0 -

84.48 - - 0 - 0 -

91.67 - - - - - -

86.67 - - - - - -

80.00 - - - - - -

95.83 - - - - - -

100.00 - - 0 - 0 -

95.46 - - - - 0 0

92.75 - - 1 - 1 -

98.00 - - 1 - 1 -



Izolált kromoszómák DNS mintái
4M 4U 5M 5U 6M 6U 7M 7U

- - - - - - - -

0 - - - 0 - 0 -

- 0 - 0 - 0 - 0

1 - 1 - - - - -

0 - - - - - - -

- - - - - - 0 -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

0 - - - 0 - - -

- - - 0 - - 0 0

- - - - - - - -

- - - - - - - -

- - 0 - - - - -

- - 0 - - - 0 -

1 - 1 - - - 1 -

- - - - 1 - - -

- - - - - - - -

1 - - - 1 - 1 -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - 0 -

- - - - - - - -

0 - 0 - - - - -

1 - - - - - - -

- - - - - - - -

0 - - - - - 0 -

1 - - - - - 1 -

- - - - - - - -

0 - - - - - 0 -

- - 0 - - - - -

- - - - - - - -

- - - - - - 0 -

0 - - - - 0 - -

1 - - - - - - -

- - - - - - - -

1 - - - - - - -

0 - - - - - - -

- - - - - - - -

- - - - - - - -



- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - 0 -

- - - - - - - -

1 - - - - - - -

- - - - - - - -

- - - - - - - -

0 - - - - - 0 -

- - - - 0 - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - 0 - -

- - - - 0 0 0 -

- - - - 0 0 0 -

- - - - 1 - - -

1 - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

1 - 1 - - - - -

- - - - - - - -

- - 0 - - - 0 -

- - - - - - - -

- - - - - - - -

- - - - - - - -

0 - - - 0 - 0 -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

0 - - - - - 0 -

- 0 - - - 0 - -

- - - - - - - -

1 - 1 - - - - -



Teljes genomi DNS
Ae. umbellulata (UU)

- -

0 -

- 0

1 -

0 -

0 -

1 -

0 -

0 -

0 -

0 -

0 0

- -

- -

0 -

0 -

1 -

1 -

- -

1 -

- -

0 -

1 -

- -

- -

0 -

0 -

0 -

- -

- -

0 -

1 -

1 -

0 -

0 -

1 -

0 -

0 -

1 -

1 -

1 -

0 -

0 -

0 -

Ae. comosa 
(MM)



- -

0 -

0 -

0 -

0 -

1 -

- -

- -

0 -

- -

- -

- -

- -

- -

- -

1 -

1 0

0 0

0 0

1 -

1 -

- -

0 -

- -

- -

1 -

- -

0 -

1 -

0 -

0 -

0 -

- -

- -

- -

- -

0 -

- 0

1 -

1 -



Legjobb BLASTn találat
Ae. biuncialis 
Marker Kr. cM Kr.

1 G2-mab1329 TGCAGAAAAGLG5 3U 0 3A
2 mab635 TGCAGCTGGGLG5 3U 0.44 3A
3 fU1-mab688 TGCAGCAGCALG5 3U 1.11 3A
4 mab620 TGCAGGTTTCLG5 3U 1.55 3A
5 fU1-mab692 TGCAGAACAALG5 3U 1.77 7A
6 mab488 TGCAGGGGCCLG5 3U 3.57
7 U123-mab5502 TGCAGGTGGGLG5 3U 6.75 3A
8 mab1008 TGCAGGAAGALG5 3U 8.32 3A
9 mab4098 TGCAGGCCATGLG5 3U 8.76 6A

10 fU1-mab768 TGCAGACGAALG5 3U 9.2 3A
11 mab3769 TGCAGTCACTLG5 3U 9.64 3A
12 mab4461 TGCAGCTGGCLG5 3U 10.08 3A
13 mab4780 TGCAGTGGTTLG5 3U 10.75 3A
14 U123-mab5633 TGCAGCAAGTLG5 3U 16.05 3A
15 mab4054 TGCAGAACACLG5 3U 17.62 3A
16 mab4522 TGCAGAGCCTLG5 3U 18.96 3A
17 mab4176 TGCAGCCTGGLG5 3U 19.63 3A
18 mab522 TGCAGAGGAGLG5 3U 20.98 3A
19 mab176 TGCAGCACTGLG5 3U 22.79 3A
20 mab3723 TGCAGAACTGLG5 3U 23.91 1A
21 mab1351 TGCAGAATCTLG5 3U 25.71 5A
22 mab1945 TGCAGCACCCLG5 3U 28.19 3A
23 mab1609 TGCAGAACAALG5 3U 29.76 3A
24 mab3602 TGCAGAGAAGLG5 3U 30.2 6A
25 mab3946 TGCAGCCGACLG5 3U 32 3A
26 mab1793 TGCAGTCCCCLG5 3U 35.91 2A
27 mab3270 TGCAGCATCTLG5 3U 42.22 2A
28 mab2106 TGCAGCATTGLG5 3U 42.89 3A
29 M12-mab5401 TGCAGTATTT LG5 3U 51.33 3A
30 mab1957 TGCAGAGCCTLG5 3U 54.51 3A
31 mab1097 TGCAGCCTCCLG5 3U 57.68 3A
32 mab1289 TGCAGGCGGGLG5 3U 59.7 3A
33 fU1-mab771 TGCAGCCACALG5 3U 62.41 7A
34 mab903 TGCAGCATGGLG5 3U 63.3 7A
35 mab1481 TGCAGAGAGCLG5 3U 63.97 3A
36 mab3823 TGCAGCAGTGLG5 3U 66.73 3A
37 mab1625 TGCAGACGACLG5 3U 68.09 3A
38 mab1645 TGCAGAACTALG5 3U 69.21 3A
39 mab424 TGCAGAGTGGLG5 3U 71.23 3A
40 mab3392 TGCAGCTGGCLG5 3U 75.1 3A
41 fM2-mab2919 TGCAGACTTGLG5 3U 76.9 1A
42 fM2-mab2934 TGCAGGCGTALG5 3U 78.47 3A
43 mab3967 TGCAGCTGCTLG5 3U 80.5 3A

T. aestivum A genom
Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



44 mab4470 TGCAGGATGGLG5 3U 85.55 3A
45 mab4463 TGCAGTGCTCLG5 3U 86.68 3A
46 fM2-mab2938 TGCAGCCAGGLG5 3U 88.27 5A
47 mab4004 TGCAGCTAGCLG5 3U 91.9 3A
48 mab525 TGCAGGTGGTLG5 3U 93.47 3A
49 mab1539 TGCAGTTTCAGLG5 3U 98.76 2A
50 mab907 TGCAGGGGGLG5 3U 104.3 5A
51 fU1-mab832 TGCAGGCGCTLG5 3U 107.49 7A
52 mab3765 TGCAGCGCCCLG5 3U 108.84 3A
53 mab2447 TGCAGCGCGCLG5 3U 110.18 3A
54 mab2242 TGCAGTGCCTLG5 3U 118.17 3A
55 mab3379 TGCAGCCCCTLG5 3U 119.29 3A
56 fM2-mab2960 TGCAGTAAGTTLG5 3U 121.54 3A
57 mab4531 TGCAGCGTCTLG5 3U 136.18 3A
58 mab3728 TGCAGCCGCCLG5 3U 140.05 3A
59 M12-mab4979 TGCAGGGTCGLG5 3U 145.59 3A



Legjobb BLASTn találat

start end e-érték Azonossági % Kr. start

3.53E+08 3.53E+08 0.29 88.89 3B 1.57E+08
1.21E+08 1.21E+08 4.25E-16 96.23 3B 1.61E+08
1.08E+08 1.08E+08 6.69E-15 87.88 3B 1.64E+08
7.33E+08 7.33E+08 0.67 89.29 3B 1.72E+08
6.18E+08 6.18E+08 2.23E-05 100.00 7B 5.77E+08

4.56E+08 4.56E+08 1.42E-24 97.10 3B 4.37E+08
4.77E+08 4.77E+08 1.85E-10 85.51 3B 4.59E+08

1.1E+08 1.1E+08 0.81 88.24 3B 4.74E+08
5.02E+08 5.02E+08 9.88E-09 92.86 3B 4.92E+08
5.08E+08 5.08E+08 1.09E-19 89.33 3B 5.03E+08
5.16E+08 5.16E+08 6.06E-23 95.65 3B 5.22E+08
5.44E+08 5.44E+08 7.38E-22 94.20 3B 5.33E+08
5.31E+08 5.31E+08 1.17E-25 98.55 3B 5.47E+08
5.29E+08 5.29E+08 1.42E-24 97.10 3B 5.5E+08
5.68E+08 5.68E+08 1.98E-16 88.41 3B 5.62E+08
5.75E+08 5.75E+08 1.45E-09 87.04 3B 5.72E+08
5.79E+08 5.79E+08 7.76E-09 94.87 3B 5.76E+08
5.88E+08 5.88E+08 8.99E-21 94.03 3B 5.85E+08
5.88E+08 5.88E+08 0.024 95.83 1B 6.82E+08
5.96E+08 5.96E+08 1.1 92.00 5B 5.84E+08
6.04E+08 6.04E+08 1.09E-19 93.85 3B 6.12E+08
6.08E+08 6.08E+08 0.067 96.00 3B 5.93E+08
5.61E+08 5.61E+08 6.05E-22 100.00 7B 44379671
6.21E+08 6.21E+08 3.9E-16 98.04 3B 6.37E+08
28674970 28675024 3.78E-17 96.36 2B 16969141
1.74E+08 1.74E+08 0.49 86.21 3B 7.72E+08

6.4E+08 6.4E+08 5.67E-17 90.77 6B 4.95E+08
6.44E+08 6.44E+08 6.06E-23 95.65 3B 6.67E+08
6.47E+08 6.47E+08 1.98E-16 88.41 3B 6.72E+08
6.48E+08 6.48E+08 0.002 100.00 3B 6.73E+08
6.48E+08 6.48E+08 2.11E-22 96.92 3B 6.76E+08
3.96E+08 3.96E+08 1 91.30 4B 11974721
6.89E+08 6.89E+08 2.3E-06 94.29 5B 1.86E+08
6.52E+08 6.52E+08 6.06E-23 95.65 3B 6.81E+08
6.54E+08 6.54E+08 8.1E-07 85.71 3B 6.83E+08
6.54E+08 6.54E+08 2.11E-22 95.59 3B 6.83E+08
6.56E+08 6.56E+08 4.98E-05 72.29 3B 2.3E+08
6.59E+08 6.59E+08 8.93E-06 94.29 3B 6.91E+08
6.63E+08 6.63E+08 7.69E-13 92.59 3B 6.99E+08

4E+08 4E+08 2 91.67 3B 7.03E+08
6.73E+08 6.73E+08 2.82E-20 96.72 3B 7.12E+08
6.72E+08 6.72E+08 3.34E-18 100.00 3B 7.09E+08

T. aestivum A genom T. aestivum B genom



6.84E+08 6.84E+08 2.75E-27 100.00 3B 7.24E+08
13823281 13823349 1.42E-24 97.10 3B 7.25E+08
2.23E+08 2.23E+08 1.1 84.62 3B 7.42E+08
6.87E+08 6.87E+08 7.13E-11 95.35 3B 7.3E+08
6.88E+08 6.88E+08 8.38E-07 94.29 3B 7.3E+08
2899850 2899912 5.31E-11 85.71 2B 8687823

5.36E+08 5.36E+08 1.02E-16 100.00 3B 218074
3.2E+08 3.2E+08 0.007 92.59 4B 4.68E+08

6.97E+08 6.97E+08 7.76E-09 94.87 3B 7.46E+08
6.98E+08 6.98E+08 6.06E-23 95.65 5B 6.77E+08
6.99E+08 6.99E+08 1.17E-25 98.55 3B 7.52E+08

7E+08 7E+08 4.75E-11 100.00 3B 7.53E+08
7.01E+08 7.01E+08 2.26E-09 80.56 3B 7.56E+08
7.11E+08 7.11E+08 7.88E-09 81.16 3B 7.65E+08
7.11E+08 7.11E+08 4.61E-16 96.23 3B 7.67E+08
7.13E+08 7.13E+08 1.78E-16 90.63 3B 7.71E+08



end e-érték Azonossági % Kr. start end

1.57E+08 0.000596 96.30 3D 1.05E+08 1.05E+08
1.61E+08 8.62E-19 100.00 3D 1.1E+08 1.1E+08
1.64E+08 1.65E-16 89.39 3D 1.13E+08 1.13E+08
1.72E+08 3.66E-17 98.11 3D 1.2E+08 1.2E+08
5.77E+08 2.34E-05 100.00 3D 1.26E+08 1.26E+08

6D 1.41E+08 1.41E+08
4.37E+08 6.36E-23 95.65 3D 3.38E+08 3.38E+08
4.59E+08 2.89E-08 82.81 3D 3.58E+08 3.58E+08
4.74E+08 1.04E-18 96.55 3D 3.64E+08 3.64E+08
4.92E+08 1.04E-08 92.86 3D 3.77E+08 3.77E+08
5.03E+08 0.027 79.17 3D 3.87E+08 3.87E+08
5.22E+08 1.5E-24 97.10 3D 3.97E+08 3.97E+08
5.33E+08 7.74E-22 94.20 3D 4.07E+08 4.07E+08
5.47E+08 2.89E-27 100.00 3D 4.2E+08 4.2E+08

5.5E+08 1.5E-24 98.51 3D 4.22E+08 4.22E+08
5.62E+08 1.71E-17 89.86 3D 4.3E+08 4.3E+08
5.72E+08 5.66E-15 94.44 3D 4.36E+08 4.36E+08
5.76E+08 1.57E-11 100.00 3D 4.4E+08 4.4E+08
5.85E+08 7.74E-22 95.52 3D 4.46E+08 4.46E+08
6.82E+08 0.088 95.65 1D 3.11E+08 3.11E+08
5.84E+08 1.2 92.00 5D 4.76E+08 4.76E+08
6.12E+08 2.22E-22 95.59 3D 4.61E+08 4.61E+08
5.93E+08 0.86 86.67 5D 1.23E+08 1.23E+08
44379729 6.35E-22 100.00 1D 1.27E+08 1.27E+08
6.37E+08 4.09E-16 98.04 3D 4.78E+08 4.78E+08
16969195 1.07E-11 89.09 3D 4.79E+08 4.79E+08
7.72E+08 0.51 100.00 3D 5.79E+08 5.79E+08
4.95E+08 4 100.00 3D 5.01E+08 5.01E+08
6.67E+08 6.36E-23 95.65 3D 5.05E+08 5.05E+08
6.72E+08 1.71E-17 89.86
6.73E+08 0.002 100.00 3D 5.12E+08 5.12E+08
6.76E+08 2.22E-22 96.92 3D 5.13E+08 5.13E+08
11974740 0.088 100.00 3D 5.15E+08 5.15E+08
1.86E+08 0.053 85.71 7D 74580818 74580858
6.81E+08 1.6E-11 84.29 3D 5.17E+08 5.17E+08
6.83E+08 8.5E-07 85.71 3D 5.18E+08 5.18E+08
6.83E+08 2.22E-22 95.59 5D 4.05E+08 4.05E+08

2.3E+08 4 92.31 3D 5.2E+08 5.2E+08
6.91E+08 2.2E-07 97.06 3D 5.24E+08 5.24E+08
6.99E+08 1.78E-08 94.87 3D 5.29E+08 5.29E+08
7.03E+08 1.93E-13 96.00 3D 4.26E+08 4.26E+08
7.12E+08 5.54E-23 98.44 3D 5.38E+08 5.38E+08
7.09E+08 1.49E-16 98.08 3D 5.36E+08 5.36E+08

 B genom T. aestivum D genom



7.24E+08 2.89E-27 100.00 3D 5.47E+08 5.47E+08
7.25E+08 2.22E-22 94.37 3D 5.48E+08 5.48E+08
7.42E+08 7.74E-22 98.39 1D 1.66E+08 1.66E+08

7.3E+08 2.01E-05 86.05 3D 5.5E+08 5.5E+08
7.3E+08 1.07E-05 91.67 3D 5.5E+08 5.5E+08
8687880 3.52E-07 81.97 2D 2467895 2467947

218116 1.93E-13 100.00 1D 3.13E+08 3.13E+08
4.68E+08 0.025 92.31 2D 2.4E+08 2.4E+08
7.46E+08 4.22E-06 89.74 3D 5.61E+08 5.61E+08
6.77E+08 4.29E-06 90.48 3D 5.62E+08 5.62E+08
7.52E+08 1.5E-24 97.10 3D 5.64E+08 5.64E+08
7.53E+08 2.12E-09 97.37 3D 5.65E+08 5.65E+08
7.56E+08 8.84E-15 88.57 3D 5.66E+08 5.66E+08
7.65E+08 1.31E-12 85.51 3D 5.75E+08 5.75E+08
7.67E+08 4.84E-16 96.23 3D 5.76E+08 5.76E+08
7.71E+08 3.5E-19 93.75 3D 5.77E+08 5.77E+08



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

e-érték Azonossági % 1M 1U 2M 2U

0.006 92.59 - - 0 -

2.79E-17 98.11 - - - 0

1.87E-14 96.00 - - - 1

6.57E-19 100.00 - - - 0

3.44E-08 100.00 - - - 0

2.9 95.00 - - - -

1.17E-24 97.10 - - - -

6.91E-15 89.39 - - - -

9.06E-12 87.93 - - - 0

1.86E-10 95.24 - - 1 1

0.000143 96.67 - - - 0

4.97E-23 95.65 - - - -

1.74E-22 98.41 - - - 0

2.26E-27 100.00 - - - -

9.6E-26 98.55 - - - -

4.97E-23 95.65 - - - -

2.73E-11 88.89 - - - -

1.2E-11 100.00 - - - -

6.06E-22 95.52 - 1 - -

0.24 100.00 - - - -

0.9 92.00 - 0 1 -

3.35E-25 98.53 - - - 0

0.65 83.78 - - - -

2.06E-20 98.31 - - - -

7.34E-18 100.00 - - - -

2.49E-18 98.18 - - - -

0.39 100.00 - 0 - 0

4.36E-11 91.84 - - - -

1.63E-16 98.08 - - - -

- - - -

8.38E-07 92.11 - 1 - -

1.74E-22 96.92 - - - -

0.019 92.31 - - - -

2.25E-05 87.81 - 1 - 1

1.17E-24 97.10 - - 0 -

3.14E-17 98.11 - - - 0

8.99E-20 92.65 - - - -

2.75E-07 94.60 - - - -

0.000025 94.12 - - - -

1.36E-08 94.87 - - - 0

1.88E-12 97.83 - - - -

4.35E-23 98.44 - 1 - 1

1.39E-15 96.15 - - - 0



4.97E-23 95.65 - - - -

1.17E-24 97.10 - - - -

0.021 87.18 - - - -

5.71E-11 95.35 - - - 1

2.16E-07 94.44 - - - -

1.25E-11 90.57 - - - -

4.42E-14 95.92 - - - -

0.019 92.31 - - - 0

2.64E-07 92.31 - - - -

1.17E-05 92.31 - - - 0

9.6E-26 98.55 - - 0 -

3.81E-11 100.00 - - - 1

1.17E-24 97.10 - - - -

2.26E-27 100.00 - - - -

2.49E-18 98.18 - - - -

1.17E-17 92.19 - - - -



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

3M 3U 4M 4U 5M 5U 6M 6U

0 - - - - - - -

- 0 - - - - - 0

- 1 - - - - - 1

- 0 - - - - - 0

- 0 - 0 - - - 0

- 1 - - - - - 1

- 0 - - - - - 0

- 0 - 0 - - - 0

- 0 - - - - - 0

- 1 - 1 - - - 1

- 0 - 0 - - - 0

- 0 - - - - - 0

- 0 - 0 - - - 0

- 1 - - - - - 1

- 0 - - - - - 0

- 0 - - - - - 0

- 0 - 0 - - - 0

- 0 - - - - - 0

- 1 - 1 - - 1 1

- 0 - - - - - 0

- 0 - - - - - 0

- 0 - - - - - 0

- 0 - 0 - 0 - 0

- 0 - - - - - 0

- 0 - - - - - 0

- 0 - 0 - - - 0

- 0 - - - - - 0

- 1 - 1 - - - 1

- 1 - - - - - 1

- 1 - - - - - 1

- 1 - - - - - 1

- - - - - - - -

- 1 - - - - - 1

- 1 - - - - - 1

- 1 - - - - - 1

- 0 - 0 - - - 0

- 1 - - - 1 - 1

- 1 - 1 - - - 1

- 1 - - - - - 1

- 0 - 0 - - - 0

- 0 - 0 - - - 0

- 1 - 1 - - - 1

- 0 - 0 - - - 0



- 0 - - - - - 0

- - - - - - - -

- 0 - - - - - 0

- 1 - - - - - 1

- 1 - - - 1 - 1

- 0 - - - - - 0

- - - - - - - -

- 0 - 0 - - - 0

1 0 - - - - 1 0

- 1 - - - - - 1

- - - - - - - -

- 1 - - - 1 - 1

- - - - - - - -

- - - - - - - -

- - - - - - - -

- 1 - - - - - 1



Izolált kromoszómák DNS mintái Teljes genomi DNS
7M 7U

0 - 0 -

0 - - 0

- - - 1

- - - 0

- - - 0

- - - 1

- - - 0

- - - 0

- - - 0

- - - 1

- - - 0

- - - 0

- - - 0

- - - 1

- - - 0

- - - 0

- - - 0

- - - 0

- - - 1

- - - 0

- - - 0

- - - 0

- - - 0

- - - 0

- - - 0

- - - 0

- - - 0

- - - 1

- - - 1

- - - 1

- - - 1

- - - -

- - - -

- 1 - 1

- - - 1

- - - 0

- - - 1

- - - 1

- - - 1

- - - 0

- - - 0

- - - 1

- 0 - 0

Ae. comosa 
(MM)

Ae. umbellulata 
(UU)



- - - 0

- - - -

- - - 0

- - - 1

- - - 1

- - - 0

- - - -

- - - -

- - 1 0

- - - 1

- - - -

- - - 1

- - - -

- - - -

- - - -

- - - 1



Legjobb BLASTn találat
Ae. biuncialis 
Marker Kr. cM Kr.

1 mab4412 TGCAGCGCLG1 4M 0 4A
2 mab3898 TGCAGCTTLG1 4M 1.35 4A
3 mab4102 TGCAGCATLG1 4M 7.39 4A
4 mab541 TGCAGCTCLG1 4M 8.73 4A
5 mab208 TGCAGCTGLG1 4M 9.4 4A
6 mab1621 TGCAGATTLG1 4M 12.36 4A
7 mab3245 TGCAGTGTLG1 4M 15.54 4A
8 mab3598 TGCAGATGLG1 4M 25.36 3A
9 fM2-mab2973 TGCAGCCGLG1 4M 27.62 4A

10 A-mab1337 TGCAGGCTLG1 4M 31.26 4A
11 mab3707 TGCAGCTTLG1 4M 35.6 4A
12 mab187 TGCAGTTCLG1 4M 44.53 4A
13 mab4426 TGCAGCACLG1 4M 46.33 4A
14 mab2301 TGCAGCTGLG1 4M 46.55 4A
15 mab1439 TGCAGCCTLG1 4M 48.34 4A
16 mab1712 TGCAGCAGLG1 4M 48.78 4A
17 mab197 TGCAGGCALG1 4M 49.9 4A
18 mab1227 TGCAGCAGLG1 4M 50.57 4A
19 mab199 TGCAGGTGLG1 4M 51.94 4A
20 mab4675 TGCAGGACLG1 4M 53.54 4A
21 fU1-mab706 TGCAGCAGLG1 4M 53.76 4A
22 mab1045 TGCAGGAGLG1 4M 54.21 6A
23 mab898 TGCAGCCALG1 4M 55.58 7A
24 fU1-mab716 TGCAGGAALG1 4M 57.18 4A
25 fU1-mab825 TGCAGAGGLG1 4M 58.52 4A
26 mab1462 TGCAGCAGLG1 4M 58.74 4A
27 mab1566 TGCAGCGGLG1 4M 58.96 4A
28 mab4223 TGCAGAAGLG1 4M 59.4 4A
29 mab1161 TGCAGCGCLG1 4M 60.74 4A
30 mab1318 TGCAGCGCLG1 4M 62.31 4A
31 mab2441 TGCAGCGTLG1 4M 62.98 4A
32 fU1-mab679 TGCAGTCCLG1 4M 63.42 4A
33 mab220 TGCAGTTT LG1 4M 64.99 5A
34 mab1418 TGCAGCAALG1 4M 66.78 4A
35 mab4160 TGCAGGTTLG1 4M 68.35 4A
36 M12-mab5291 TGCAGGTGLG1 4M 69.47 4A
37 mab280 TGCAGCTTLG1 4M 70.36 6A
38 mab1390 TGCAGAGGLG1 4M 71.03 6A
39 mab3239 TGCAGGTTLG1 4M 73.52 4A
40 mab4453 TGCAGACALG1 4M 73.74 4A
41 mab2105 TGCAGCAALG1 4M 75.54 4A
42 mab3877 TGCAGGGGLG1 4M 76.66 7A

T. aestivum A genom
Marker 
szekvenci
a

Kapcsolts
ági 
csoport 
(LG)



43 mab4559 TGCAGCCALG1 4M 79.14 4A
44 U123-mab5606 TGCAGCAGLG1 4M 80.48 5A
45 mab213 TGCAGAAGLG1 4M 82.05 5A
46 mab1057 TGCAGGATLG1 4M 84.75 5A
47 mab1446 TGCAGTGCLG1 4M 85.19 5A
48 mab1886 TGCAGCCTLG1 4M 93.61 6A
49 fM2-mab2999 TGCAGGTALG1 4M 97.94 5A
50 mab3380 TGCAGGGALG1 4M 108.14 5A
51 M12-mab5389 TGCAGGAGLG1 4M 108.59 5A
52 mab890 TGCAGGCCLG1 4M 109.73 5A
53 mab3599 TGCAGATCLG1 4M 115.25 5A
54 mab214 TGCAGCAALG1 4M 126.85 5A
55 M12-mab4934 TGCAGATCLG1 4M 131.42 5A
56 mab2243 TGCAGTGCLG1 4M 132.99 5A
57 mab4526 TGCAGCATLG1 4M 136.63 5A
58 mab2303 TGCAGCTTLG1 4M 138.01 5A
59 mab204 TGCAGCGCLG1 4M 141.03 5A



Legjobb BLASTn találat

start end e-érték Azonossági % Kr. start

5.97E+08 5.97E+08 4.68E-08 89.13 4B 12252838
5.97E+08 5.97E+08 5.45E-13 97.78 4B 12492599
5.96E+08 5.96E+08 1.43E-14 97.92 4B 13416601
5.96E+08 5.96E+08 4.02E-06 96.88 4B 14001018
5.96E+08 5.96E+08 1.33E-18 88.00 4B 14080836
5.95E+08 5.95E+08 3.32E-05 79.66 5B 4.07E+08
5.94E+08 5.94E+08 3.56E-05 96.67 4B 16502332
6.83E+08 6.83E+08 0.22 100.00 1B 6.6E+08
5.93E+08 5.93E+08 2.75E-27 100.00 4B 20002080
5.91E+08 5.91E+08 9.93E-13 88.33 4B 21194914
5.86E+08 5.86E+08 4.97E-24 98.49 4B 25813224
5.84E+08 5.84E+08 2.74E-19 98.25 4B 27902128

5.8E+08 5.8E+08 1.17E-25 98.55 4B 34025457
5.78E+08 5.78E+08 6.06E-23 95.65 4B 37173409
5.77E+08 5.77E+08 9.6E-08 86.54 4B 38755777
5.77E+08 5.77E+08 0.026 90.32 4B 38786243
5.76E+08 5.76E+08 1.42E-24 97.10 4B 39310397
5.76E+08 5.76E+08 1.42E-24 97.10 4B 40234398
5.75E+08 5.75E+08 6.06E-23 95.65 4B 41552440

5.7E+08 5.7E+08 3.14E-20 95.31 4B 47044445
5.65E+08 5.65E+08 0.1 77.08 4B 54350612
10955020 10955085 1.85E-10 83.33 1B 3.48E+08
6.72E+08 6.72E+08 3.6 100.00
5.08E+08 5.08E+08 1.96E-14 92.73 4B 1.1E+08
1.78E+08 1.78E+08 0.000434 89.19 4B 3.77E+08
93918656 93918718 3.91E-12 88.89 4B 4.56E+08
75358667 75358735 6.06E-23 95.65 4B 4.84E+08
59481697 59481763 1.42E-24 98.51 4B 4.98E+08
41919694 41919762 7.38E-22 94.20 4B 5.19E+08
32647671 32647739 1.42E-24 97.10 4B 5.3E+08
36612444 36612512 7.38E-22 94.20 4B 5.36E+08

8203342 8203388 5.77E-13 95.75 5B 5.29E+08
9210215 9210267 8.21E-19 100.00 1B 2.01E+08
6633744 6633801 1.91E-21 100.00 4B 5.78E+08
4872253 4872317 4.66E-18 92.31 4B 5.82E+08
3370475 3370543 1.42E-24 97.10 4B 5.86E+08

15874981 15875049 1.03E-13 85.51 1B 6.4E+08
2.3E+08 2.3E+08 0.003 92.86 7B 1E+08

6.82E+08 6.82E+08 1.91E-11 97.62 4B 6E+08
6.8E+08 6.8E+08 2.94E-13 88.53 4B 5.96E+08

6.84E+08 6.84E+08 8.99E-21 91.78 4B 6.02E+08
61028358 61028385 0.25 89.29 1B 4.94E+08

T. aestivum A genom T. aestivum B genom



6.85E+08 6.85E+08 1.17E-25 98.55 4B 6.04E+08
6.61E+08 6.61E+08 3.14E-20 92.75 4B 6.11E+08
6.65E+08 6.65E+08 7.38E-22 94.20 4B 6.16E+08
6.66E+08 6.66E+08 1.17E-25 98.55 4B 6.18E+08
6.66E+08 6.66E+08 7.38E-22 94.20 4B 6.18E+08
5.04E+08 5.04E+08 2.94E-14 86.77 5B 6.42E+08

6.7E+08 6.7E+08 3.43E-19 93.75 4B 6.26E+08
6.72E+08 6.72E+08 2.32E-10 95.24 4B 6.3E+08
6.72E+08 6.72E+08 1.74E-23 97.02 4B 6.3E+08
6.74E+08 6.74E+08 4.08E-25 98.53 4B 6.34E+08
6.77E+08 6.77E+08 4.3E-08 100.00 4B 6.38E+08

6.8E+08 6.8E+08 2.94E-14 88.73 4B 6.41E+08
6.81E+08 6.81E+08 1.17E-25 98.55 4B 6.43E+08
6.83E+08 6.83E+08 7.38E-22 95.65 4B 6.45E+08
6.85E+08 6.85E+08 1.17E-11 88.33 4B 6.46E+08
6.85E+08 6.85E+08 3.82E-19 91.30 1B 2.48E+08
6.85E+08 6.85E+08 6.06E-23 95.65 7B 6089613



end e-érték Kr. start end

12252880 7.78E-12 97.67 4D 6970656 6970701
12492642 2.29E-11 95.46 4D 7035595 7035639
13416648 7.78E-12 93.75 4D 7643392 7643439
14001049 4.22E-06 96.88 4D 7797267 7797298
14080903 2.22E-22 95.59 4D 7868391 7868465
4.07E+08 9.3 85.71 4D 8676430 8676471
16502356 0.000456 100.00 4D 8816872 8816901

6.6E+08 2.9 91.30 2D 1.23E+08 1.23E+08
20002148 7.74E-22 94.20 4D 10641591 10641647
21194973 4.73E-17 93.33 4D 11471867 11471926
25813289 2.7E-21 95.46 4D 15326209 15326274
27902184 6.77E-21 100.00 4D 16147127 16147183
34025525 1.5E-24 97.10 4D 22018054 22018122
37173477 4.01E-19 91.30 4D 25193438 25193506
38755844 1.15E-19 92.65 4D 26241436 26241503
38786305 4.29E-06 79.41 4D 26245473 26245511
39310465 3.29E-20 92.75 4D 26933808 26933876
40234466 1.5E-24 97.10 4D 27561294 27561362
41552508 6.36E-23 95.65 4D 29021298 29021366
47044501 4.89E-18 96.49 4D 32416872 32416936
54350648 0.003 86.49 4D 37263430 37263467
3.48E+08 1.95E-10 83.33 4D 87727973 87728041

1.1E+08 3.97E-17 96.36 4D 78794228 78794282
3.77E+08 0.000456 88.57 4D 3.02E+08 3.02E+08
4.56E+08 2.36E-21 96.92 4D 3.7E+08 3.7E+08
4.84E+08 6.36E-23 95.65 4D 3.94E+08 3.94E+08
4.98E+08 6.36E-23 98.44 4D 4.02E+08 4.02E+08
5.19E+08 7.74E-22 94.20 4D 4.23E+08 4.23E+08

5.3E+08 6.36E-23 95.65 4D 4.31E+08 4.31E+08
5.36E+08 6.36E-23 95.65 4D 4.35E+08 4.35E+08
5.29E+08 6.5 100.00 4D 4.6E+08 4.6E+08
2.01E+08 1.28E-16 98.08 1D 1.65E+08 1.65E+08
5.78E+08 1.55E-16 94.83 4D 4.63E+08 4.63E+08
5.82E+08 5.58E-11 95.46 4D 4.66E+08 4.66E+08
5.86E+08 4.01E-19 92.54 4D 4.68E+08 4.68E+08

6.4E+08 0.000182 78.33 6D 14721148 14721216
1E+08 0.01 96.00 5D 23119244 23119264
6E+08 4.71E-13 100.00 4D 4.75E+08 4.75E+08

5.96E+08 0.00015 86.36
6.02E+08 6.36E-23 95.65 4D 4.77E+08 4.77E+08
4.94E+08 3.2 91.30 4D 4.77E+08 4.77E+08

 B genom T. aestivum D genom
Azonossági 
%



6.04E+08 1.23E-25 98.55 4D 4.78E+08 4.78E+08
6.11E+08 2.37E-09 80.88 4D 4.82E+08 4.82E+08
6.16E+08 6.36E-23 95.65 4D 4.84E+08 4.84E+08
6.18E+08 1.5E-24 97.10 4D 4.85E+08 4.85E+08
6.18E+08 4.89E-18 95.00 4D 4.85E+08 4.85E+08
6.42E+08 9.43E-21 95.39 4D 4.86E+08 4.86E+08
6.26E+08 5.19E-17 96.36 4D 4.89E+08 4.89E+08

6.3E+08 1.04E-08 92.86 4D 4.9E+08 4.9E+08
6.3E+08 6.36E-23 95.65 4D 4.9E+08 4.9E+08

6.34E+08 2.22E-22 95.59 4D 4.95E+08 4.95E+08
6.38E+08 4.51E-08 100.00 4D 4.97E+08 4.97E+08
6.41E+08 4.01E-19 91.43 4D 4.99E+08 4.99E+08
6.43E+08 1.15E-19 95.24 4D 5E+08 5E+08
6.45E+08 6.36E-23 95.65 4D 5.01E+08 5.01E+08
6.46E+08 1.6E-16 93.22 4D 5.02E+08 5.02E+08
2.48E+08 0.33 100.00 4D 5.02E+08 5.02E+08
6089644 0.008 90.63 4D 5.02E+08 5.02E+08



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

e-érték 1M 1U 2M 2U

2.04E-05 84.78 0 - - -

4.36E-13 97.78 - - - -

2.84E-16 100.00 0 - - -

3.22E-06 96.88 1 - 1 -

8.99E-20 89.33 - - - -

2.66E-05 84.78 0 - 0 -

6.71E-07 100.00 0 - 0 -

2.2 95.24 1 - 1 -

6.47E-09 78.26 0 - - -

2.96E-18 95.00 - - - -

9.6E-26 100.00 0 - 0 -

5.17E-21 100.00 0 - 2 -

2.26E-27 100.00 0 - - -

6.06E-22 94.20 - - - -

1.1E-18 91.18 0 - 0 -

1.17E-05 90.24 0 - - -

6.06E-22 94.20 - - - -

1.17E-24 97.10 0 - - -

1.17E-24 97.10 1 - - -

1.42E-23 98.46 0 - 0 -

1.33E-05 89.47 1 - - -

4.36E-11 82.61 1 - - -

- - 1 -

3.03E-17 96.36 1 - 1 -

0.052 100.00 1 - 1 -

2.57E-13 97.92 1 - 1 -

6.06E-22 96.88 1 - 1 -

7.88E-27 100.00 0 - - -

1.17E-24 98.51 1 - - -

9.6E-26 98.55 1 - 1 -

4.97E-23 95.65 0 - 0 -

6.77E-05 96.67 1 - 1 -

1.45E-14 94.34 2 - 0 -

1.53E-21 100.00 1 - 1 -

2.94E-13 87.50 0 - 0 -

1.17E-24 97.10 0 - 0 -

1.33E-17 89.86 - - - -

0.032 100.00 - - - -

3.59E-13 100.00 0 - 0 -

0 - 0 -

4.97E-23 95.65 1 - - -

0.005 92.86 - - - -

Azonossági 
%



9.6E-26 98.55 - - - -

7.38E-21 95.39 0 - 0 -

2.58E-20 92.75 1 - - -

9.6E-26 98.55 1 - - -

3.58E-12 92.16 0 - - -

1.17E-24 97.10 - - - -

2.75E-19 93.75 0 - - -

1.53E-11 97.62 0 - 0 -

7.38E-21 94.03 - - - -

3.35E-25 98.53 1 - 1 -

3.44E-08 100.00 0 - 0 -

2.75E-26 100.00 0 - - -

4.66E-17 89.86 - - - -

8.99E-20 91.55 0 - 0 -

1.93E-20 98.31 - - - -

1.33E-17 89.86 1 - 1 -

9.6E-26 98.55 0 - 0 -



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

3M 3U 4M 4U 5M 5U 6M 6U

- - 0 - 0 - - -

- - - - - - - -

0 - 0 - 0 - - -

1 - 1 - - - - -

0 - - - - - - -

0 - 0 - - - - -

0 - 0 - - - - -

1 - 1 - - - - -

- - 0 - - - - -

- - - - - - - -

0 - 0 - 0 - - -

0 - 0 - - - - -

- - 0 - - - - -

- - - - - - - -

- - 0 - - - - -

- - 0 - - - - -

- - - - - - - -

- - 0 - - - - -

- - 1 - - - - -

- - 0 - - - - -

1 - 1 - 1 - - -

1 - 1 - - - - -

- - - - 1 - - -

1 - 1 - - - - -

- - 1 - - - - -

1 - 1 - - - - -

- - 1 - 1 - - -

0 - 0 - - - - -

- - 1 - - - - -

1 - 1 - - - - -

- - 0 - - - - -

1 - 1 - 1 - - -

0 - 0 - 0 - 0 -

1 - 1 - - - - -

- - 0 - 0 - 0 -

0 - 0 - - - - -

- - - - - - - -

- - - - - - - -

- - 0 - - - - -

0 - 0 - - - - -

- - 1 - - - - -

- - - - - - - -



- - - - - - - -

- - 0 - - - - -

- - 1 - - - - -

1 - 1 - - - - -

0 - 0 - 0 - - -

- - - - - - - -

0 - 0 - - - - -

0 - 0 - - - - -

- - - - - - - -

- - 1 - 1 - 1 -

0 - 0 - 0 - - -

0 - 0 - 0 - - -

- - - - - - - -

- - 0 - - - - -

- - - - - - - -

- - 1 - - - 0 -

- - 0 - - - - -



Izolált kromoszómák DNS mintái Teljes genomi DNS
7M 7U Ae. comosa (MM) Ae. umbellulata (UU)

- - 0 -

- - - -

- - 0 -

- - 1 -

- - - -

- - 0 -

0 - 0 -

- - 1 -

- - 0 -

- - - -

- - 0 -

0 - 0 -

- - 0 -

- - - -

- - 0 -

- - 0 -

- - - -

- - 0 -

- - 1 -

- - 0 -

- - 1 -

- - 1 -

- - - -

- - 1 -

- - 1 -

- - 1 -

- - 1 -

- - 0 -

- - 1 -

- - 1 -

- - 0 -

- - 1 -

- - 0 -

1 - 1 -

- - 0 -

- - 0 -

- - - -

- - - -

- - 0 -

0 - 0 -

- - 1 -

- - - -



- - - -

- - 0 -

- - 1 -

- - 1 -

0 - 0 -

- - - -

0 - 0 -

- - 0 -

- - - -

1 - 1 -

0 - 0 -

- - 0 -

- - - -

- - 0 -

- - - -

- - 1 -

- - 0 -



Ae. biuncialis 
Marker Kr. cM

1 mab1011 TGCAGAACGATCLG11 4U 0
2 mab421 TGCAGCCTCCALG11 4U 3.41
3 M12-mab4936 TGCAGGTCAAAGLG11 4U 3.63
4 mab1430 TGCAGCCGTGGLG11 4U 7.03
5 mab473 TGCAGAGTCTCALG11 4U 14.25
6 fM2-mab3042 TGCAGAATCGTTLG11 4U 20.98
7 mab958 TGCAGGAACCTLG11 4U 25.57
8 M12-mab4842 TGCAGCAGTGCLG11 4U 26.91
9 mab2307 TGCAGTCGAAGLG11 4U 29.69

10 fM2-mab2939 TGCAGGAGTTC LG11 4U 32.46
11 M12-mab5005 TGCAGAGATATCLG11 4U 33.83
12 fM2-mab3051 TGCAGGATCTG LG11 4U 46.19
13 mab4832 TGCAGCCGTCGGLG11 4U 48.44
14 M12-mab5268 TGCAGCCGCTGLG11 4U 49.11
15 mab217 TGCAGCAAGAGLG11 4U 66.4
16 mab1796 TGCAGCGAGTCTLG11 4U 69.38
17 mab2074 TGCAGCGACTATLG11 4U 70.28
18 fU1-G2-mab776 TGCAGTCCTCGALG11 4U 71.4
19 fU1-mab816 TGCAGAGCATT LG11 4U 82.69
20 mab3904 TGCAGCGGCCGLG11 4U 84.71
21 mab1081 TGCAGCTTCTG LG11 4U 85.15
22 mab2343 TGCAGCATGCALG11 4U 86.27
23 mab1177 TGCAGCCGTTGLG11 4U 88.98
24 mab4238 TGCAGCACCTGLG11 4U 89.87
25 mab3069 TGCAGGAAGTCGLG11 4U 90.09
26 mab1779 TGCAGCCGCTCLG11 4U 90.53
27 mab4713 TGCAGCGGCAGLG11 4U 92.1
28 mab1893 TGCAGCAGCAALG11 4U 92.32
29 mab4212 TGCAGACGAGTTLG11 4U 93.66
30 mab3097 TGCAGCAACTGLG11 4U 94.55
31 mab4241 TGCAGCACGCGLG11 4U 96.35
32 M12-mab5306 TGCAGTGGACCTLG11 4U 97.69
33 M12-mab4914 TGCAGGGGGCTLG11 4U 98.13
34 mab4373 TGCAGGTGATGLG11 4U 103.65
35 mab4779 TGCAGCACCGCGLG11 4U 104.32
36 M12-mab4872 TGCAGGCTCGCLG11 4U 105.21
37 mab4575 TGCAGGACAGCLG11 4U 129.15
38 mab189 TGCAGGTTTTA LG11 4U 131.87
39 mab3434 TGCAGTGAACTGLG11 4U 135.27
40 mab2003 TGCAGTTGGAGLG11 4U 142.97
41 G-mab358 TGCAGTGGCTCLG11 4U 151.75
42 mab1038 TGCAGCGGTCGLG11 4U 155.18
43 fU1-mab674 TGCAGCGAGGALG11 4U 158.13

Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



Legjobb BLASTn találat

Kr. start end e-érték Kr.

6A 5.96E+08 5.96E+08 0.002 88.89 6B
6A 5.94E+08 5.94E+08 2.4E-07 94.44 6B
6A 5.94E+08 5.94E+08 2.75E-08 90.91 6B
6A 5.93E+08 5.93E+08 1.42E-24 97.10 6B
6A 5.92E+08 5.92E+08 2.56E-06 94.12 6B
7A 66753355 66753404 1.3E-15 98.00 5B
6A 5.86E+08 5.86E+08 3.67E-15 100.00 2B
6A 5.85E+08 5.85E+08 1.25E-12 97.78 6B
2A 6.01E+08 6.01E+08 3.8 95.46 6B
6A 5.85E+08 5.85E+08 1.42E-24 97.10 6B
6A 5.83E+08 5.83E+08 2.4E-08 82.76 6B
6A 5.75E+08 5.75E+08 1.42E-24 97.10 6B
1A 3.86E+08 3.86E+08 2.41E-15 87.32 7B
6A 5.74E+08 5.74E+08 3.14E-20 93.94 6B
5A 95056338 95056404 1.42E-24 98.51 7B
6A 5.52E+08 5.52E+08 2.26E-09 81.54 6B
7A 1.44E+08 1.44E+08 2.26E-09 87.04 5B
6A 5.35E+08 5.35E+08 0.000163 96.43 6B
6A 5.05E+08 5.05E+08 1.27E-09 88.24 6B
6A 4.96E+08 4.96E+08 7.38E-22 98.39 6B
6A 1.28E+08 1.28E+08 0.29 86.21 6B
6A 4.62E+08 4.62E+08 3.58E-13 84.06 6B
2A 28833454 28833522 1.17E-06 78.26 1B
6A 4.42E+08 4.42E+08 9.92E-19 96.55 6B
6A 4.28E+08 4.28E+08 6.62E-22 96.88 6B
6A 4.32E+08 4.32E+08 6.06E-23 96.97 6B
6A 1.17E+08 1.17E+08 3.82E-19 95.16 6B
2A 7.2E+08 7.2E+08 3.82E-19 92.54 5B
4A 1.34E+08 1.34E+08 2.24E-12 93.88 4B
6A 1.12E+08 1.12E+08 8.7E-20 96.67 3B
4A 71170056 71170102 3.82E-10 88.46 4B
4A 59374300 59374365 1.09E-19 94.03 4B
4A 47709355 47709420 2.41E-15 89.39 4B
4A 36175532 36175599 4.97E-24 97.06 4B
5A 4.5E+08 4.5E+08 3.8 95.46 4B
4A 31169589 31169649 2.57E-20 96.72 4B
4A 6.38E+08 6.38E+08 6.67E-09 83.33 5B
4A 6.38E+08 6.38E+08 7.38E-22 95.65 5B
4A 6.34E+08 6.34E+08 1.45E-12 100.00 2B
4A 6.29E+08 6.29E+08 0.000174 77.42 5B
2A 4.31E+08 4.31E+08 0.064 89.66 5B
4A 6.28E+08 6.28E+08 3.14E-20 92.75 5B
4A 6.26E+08 6.26E+08 0.000217 96.43 5B

T. aestivum A genom T. aestivum B genom
Azonossági 
%



start end e-érték Kr. start

6.83E+08 6.83E+08 2.59E-08 94.74 6D 4.5E+08
6.77E+08 6.77E+08 4.86E-10 100.00 6D 4.48E+08
6.79E+08 6.79E+08 3.76E-13 85.51 6D 4.48E+08
6.75E+08 6.75E+08 7.74E-22 94.20 6D 4.47E+08
6.71E+08 6.71E+08 2.69E-06 94.12 6D 4.46E+08
3.04E+08 3.04E+08 0.62 92.00 7D 1.91E+08
7.05E+08 7.05E+08 0.012 80.44 7D 80713259
6.61E+08 6.61E+08 4.58E-12 83.33 6D 4.37E+08
6.61E+08 6.61E+08 1.4E-18 91.18 6D 4.37E+08

6.6E+08 6.6E+08 1.23E-25 98.55 6D 4.36E+08
60750354 60750378 1 92.00 6D 4.36E+08
6.47E+08 6.47E+08 6.36E-23 95.65 6D 28411122
71368375 71368445 2.53E-15 87.32 6D 82943479
6.46E+08 6.46E+08 1.71E-17 89.86 6D 4.28E+08
2.64E+08 2.64E+08 4.01E-19 92.54 5D 2.76E+08
6.09E+08 6.09E+08 5.58E-11 87.72 6D 4.05E+08
5.86E+08 5.86E+08 1.6E-11 83.82 6D 3.96E+08

5.8E+08 5.8E+08 0.000171 96.43 6D 3.88E+08
5.49E+08 5.49E+08 2.12E-13 94.12 6D 3.64E+08
5.32E+08 5.32E+08 1.5E-24 97.10 6D 3.48E+08
4.06E+08 4.06E+08 3.8 100.00 2D 5.41E+08
4.98E+08 4.98E+08 7.74E-22 94.20 6D 3.25E+08
37624171 37624239 2.89E-08 79.71 7D 1.71E+08
4.74E+08 4.74E+08 1.04E-18 96.55 6D 3.06E+08
4.57E+08 4.57E+08 3.28E-13 87.50 6D 2.93E+08
4.53E+08 4.53E+08 6.36E-23 96.97 6D 2.91E+08
1.82E+08 1.82E+08 5.22E-24 98.49 6D 97557605
1.25E+08 1.25E+08 1.23E-25 98.55 1D 4.64E+08
4.17E+08 4.17E+08 1.22E-09 89.80 4D 3.38E+08
1.52E+08 1.52E+08 9.14E-20 96.67 5D 53811601
4.79E+08 4.79E+08 4.01E-10 88.46 4D 3.89E+08
4.97E+08 4.97E+08 1.08E-13 86.77 4D 4.02E+08
5.13E+08 5.13E+08 6.36E-23 95.65 4D 4.17E+08
5.34E+08 5.34E+08 6.36E-23 95.65 4D 4.35E+08
4.96E+08 4.96E+08 1.2 86.67 7D 35009104
5.39E+08 5.39E+08 2.22E-21 98.36 4D 4.37E+08
6.74E+08 6.74E+08 7E-09 83.33 5D 5.34E+08
6.74E+08 6.74E+08 7.74E-22 95.65 5D 5.34E+08
2.45E+08 2.45E+08 6.49E-11 97.56 2D 1.81E+08
6.81E+08 6.81E+08 1.5E-24 97.10 5D 5.4E+08
6.81E+08 6.81E+08 4.86E-10 100.00 5D 5.39E+08
6.83E+08 6.83E+08 7.74E-22 94.20 5D 5.4E+08
6.82E+08 6.82E+08 0.01 90.00 5D 5.43E+08

T. aestivum B genom T. aestivum D genom
Azonossági 
%



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

end e-érték 1M 1U 2M

4.5E+08 2.4E-07 94.44 - - -

4.48E+08 1.46E-09 100.00 - - -

4.48E+08 4.97E-23 95.65 - - -

4.47E+08 3.14E-19 91.30 - - -

4.46E+08 2.05E-06 94.12 - - -

1.91E+08 5.8 91.30 - 0 -

80713304 4.32E-07 86.96 - - -

4.37E+08 2.26E-08 77.03 - - -

4.37E+08 1.52E-10 87.50 - - -

4.36E+08 1.17E-24 97.10 - - -

4.36E+08 5.88E-15 97.96 - - -

28411151 0.9 90.00 - - -

82943547 3.82E-18 91.30 - - -

4.28E+08 3.14E-19 98.25 - - -

2.76E+08 3.1 77.55 - - -

4.05E+08 2.94E-13 89.66 - - -

3.96E+08 1.17E-24 97.10 - - -

3.88E+08 0.002 92.86 - - -

3.64E+08 8.37E-11 90.20 - - -

3.48E+08 9.6E-26 98.55 - - -

5.41E+08 0.000455 93.10 - - -

3.25E+08 2.58E-20 92.75 - - -

1.71E+08 3.58E-12 85.71 - - -

3.06E+08 3.38E-17 100.00 - - -

2.93E+08 5.3E-22 96.88 - - -

2.91E+08 2.58E-20 93.94 - - -

97557670 9.6E-26 100.00 - - -

4.64E+08 0.074 90.63 - - -

3.38E+08 4.42E-14 95.92 - - -

53811655 1.87E-14 92.73 - - -

3.89E+08 1.93E-06 85.71 - - -

4.02E+08 6.47E-09 95.24 - - -

4.17E+08 6.06E-22 94.20 - - -

4.35E+08 1.17E-24 97.10 - - -

35009136 3.1 85.29 - - -

4.37E+08 2.06E-20 96.72 - 0 -

5.34E+08 9.04E-19 96.55 - - -

5.34E+08 1.17E-24 98.55 - - -

1.81E+08 3.6 100.00 - - 0

5.4E+08 3.14E-19 93.75 - - -

5.39E+08 4.17E-10 100.00 0 - 0

5.4E+08 2.26E-27 100.00 - - 0

5.43E+08 1.43E-05 96.67 - - -

 D genom
Azonossági 
%



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

2U 3M 3U 4M 4U 5M 5U 6M

1 0 1 - 1 - - -

0 - 0 - 0 - - -

0 - - - 0 - - -

0 - - - 0 - 0 -

- - - - - - - -

0 - 0 - 0 - - -

0 - 0 - 0 - - -

1 - 1 - 1 - - -

0 - - - 0 - - -

- - - - - - - -

- - - - - - - -

0 - 0 - 0 - 0 -

- - - - - - - -

- - - - - - - -

0 - - - 0 - - -

- - - - - - - -

- - - - - - - -

1 - - - 1 - - -

0 - - - 0 - - -

1 - 1 - 1 - - -

0 - - - 0 - - -

0 - 0 - 0 - - -

- - - - - - - -

0 - 0 - 0 - - -

0 - 0 - 0 - - -

1 - - - 1 - - -

0 - 0 - 0 - - -

- - - - - - - -

1 - - - 1 - - -

0 - - - 0 - - -

- - - - - - - -

- - - - - - - -

0 - - - 0 - - -

0 - 0 - 0 - - -

0 - - - 0 - - -

0 - 0 - 0 - - -

0 - - - 0 - - -

0 - 0 - 0 - - -

0 - - - 0 - - -

0 - - - 0 - - -

0 0 - 0 0 0 - -

1 - - - 1 0 - -

1 - 1 - 1 - - -



Izolált kromoszómák DNS mintái Teljes genomi DNS
6U 7M 7U Ae. umbellulata (UU)

- - 1 - 1

- - - - 0

- - - - 2

- - - - 0

- - - - -

0 - - - 0

- - - - 0

- - 1 - 1

- - - - 0

- - - - -

- - - - -

0 - - - 0

- - - - -

- - - - -

- - - - 0

- - - - -

- - - - -

- - - - 1

- - 0 - 0

- - - - 1

- - - - 0

- - - - 0

- - - - -

- - - - 0

- - - - 0

- - - - 1

- - - - 0

- - - - -

- - 1 - 1

0 - 0 - 0

- - - - -

- - - - -

- - 0 - 0

0 - 0 - 0

- - 0 - 0

0 - - - 0

- - - - 0

- - - - 2

0 - - - 0

- - 0 - 0

0 - - 0 0

- - - 0 1

- - - - 1

Ae. comosa 
(MM)



Ae. biuncialis 
Marker Kr. cM

1 mab996 TGCAGTTTTA LG14 5M 0
2 mab249 TGCAGGAGAALG14 5M 1.8
3 mab1109 TGCAGAACGALG14 5M 2.92
4 mab4482 TGCAGGGCTALG14 5M 4.26
5 mab1278 TGCAGACGGCLG14 5M 6.06
6 mab4221 TGCAGCTAGCLG14 5M 7.4
7 mab1873 TGCAGTTCTGLG14 5M 8.52
8 mab4691 TGCAGCTTTA LG14 5M 11.49
9 mab1776 TGCAGAGTCALG14 5M 12.84

10 mab1983 TGCAGGTACGLG14 5M 15.34
11 fM2-mab2929 TGCAGGCTGCLG14 5M 18.28
12 U123-mab5507 TGCAGAGGCGLG14 5M 18.5
13 M12-mab4988 TGCAGCGCGGLG14 5M 19.63
14 fU1-mab663 TGCAGATCCGLG14 5M 21.65
15 mab4379 TGCAGCTTGTLG14 5M 23.9
16 mab590 TGCAGGCCACLG14 5M 24.12
17 mab403 TGCAGGTGATLG14 5M 25.46
18 fM2-mab3002 TGCAGCGACGLG14 5M 26.13
19 fM2-mab3027 TGCAGCCCCCLG14 5M 27.25
20 mab1989 TGCAGGCGAGLG14 5M 28.38
21 mab3199 TGCAGGGCGGLG14 5M 31.59
22 mab2487 TGCAGCTGCTLG14 5M 31.81
23 mab4044 TGCAGGTACGLG14 5M 36.14
24 fU1-mab699 TGCAGCAGAGLG14 5M 37.94
25 mab4742 TGCAGCTGATLG14 5M 40.42
26 mab3416 TGCAGCTGACLG14 5M 41.54
27 mab3461 TGCAGAGTCGLG14 5M 43.79
28 fU1-mab765 TGCAGGCCGCLG14 5M 44.91
29 fU1-mab662 TGCAGCATGGLG14 5M 49.95
30 mab4155 TGCAGCTGCTLG14 5M 51.52
31 fU1-mab682 TGCAGGGCAGLG14 5M 55.16
32 mab963 TGCAGAACCALG14 5M 56.96
33 mab4839 TGCAGTCACAGLG14 5M 62
34 mab3775 TGCAGCAGGTLG14 5M 65.86
35 M12-mab5087 TGCAGCGCGTLG14 5M 68.12
36 mab2018 TGCAGAGCAALG14 5M 70.83
37 M12-mab5075 TGCAGCCATALG14 5M 75.65
38 mab2330 TGCAGATGAGLG14 5M 81.2
39 fU1-mab781 TGCAGCATCTLG14 5M 82.77
40 M12-mab5191 TGCAGAAAGGLG14 5M 84.11
41 U123-mab5679 TGCAGGCGTGLG14 5M 90.64
42 U123-mab5545 TGCAGTGCAGLG14 5M 93.38
43 mab3806 TGCAGCTGTALG14 5M 96.09
44 G1-mab3950 TGCAGGTGCCLG14 5M 97.89

Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



45 fM2-mab2853 TGCAGGGGCGLG14 5M 101.99
46 mab254 TGCAGGGCAGLG14 5M 103.34
47 mab1184 TGCAGGTAGGLG14 5M 104.47
48 mab4571 TGCAGGATGCLG14 5M 105.6
49 mab4079 TGCAGCACAALG14 5M 107.4
50 mab1827 TGCAGCTTTA LG14 5M 110.34
51 mab1055 TGCAGGAGGTLG14 5M 117.34
52 mab4147 TGCAGTGGAGLG14 5M 119.83
53 mab4313 TGCAGCCCCGLG14 5M 121.41
54 mab4260 TGCAGGCAGGLG14 5M 125.28
55 mab2094 TGCAGGCGGALG14 5M 127.53
56 mab4579 TGCAGACCACLG14 5M 132.1
57 G5-mab244 TGCAGAACGTLG14 5M 132.32
58 mab3368 TGCAGGTACALG14 5M 134.34
59 mab1279 TGCAGAATACLG14 5M 137.53
60 mab2308 TGCAGATGATLG14 5M 139.79
61 mab621 TGCAGCCCGTLG14 5M 144.6
62 M12-mab4919 TGCAGCACATLG14 5M 146.4
63 mab1393 TGCAGCAGCGLG14 5M 147.97
64 mab3487 TGCAGCATGCLG14 5M 150.45
65 M12-mab4904 TGCAGTGCGALG14 5M 150.89
66 mab4401 TGCAGCTTGALG14 5M 154.06
67 mab50 TGCAGGTAGCLG14 5M 155.18
68 M12-mab4940 TGCAGAGGACLG14 5M 155.4
69 mab4467 TGCAGTGCATLG14 5M 162.38
70 mab2165 TGCAGAATTCLG14 5M 168.38
71 fU1-mab671 TGCAGCTCGCLG14 5M 168.82
72 mab4059 TGCAGTGCTCLG14 5M 170.39
73 U123-mab5568 TGCAGAGGTGLG14 5M 176.14
74 mab3407 TGCAGGGTCTLG14 5M 177.94
75 M12-mab4870 TGCAGTCTAA LG14 5M 180.2
76 mab3839 TGCAGCAACGLG14 5M 182.01
77 fM2-mab3019 TGCAGACGGCLG14 5M 184.5
78 mab3292 TGCAGCTGCATLG14 5M 196.52
79 fM2-mab3020 TGCAGGAGGALG14 5M 201.1
80 U123-mab5728 TGCAGCGCACLG14 5M 203.12
81 mab4499 TGCAGTCCGALG14 5M 204.24
82 mab3750 TGCAGATATC LG14 5M 206.26
83 mab2352 TGCAGGCTGCLG14 5M 210.89
84 mab4469 TGCAGCTGGALG14 5M 215.05
85 mab3762 TGCAGACTGGLG14 5M 216.39
86 G2-mab3535 TGCAGATGAALG14 5M 218.88
87 G1-mab3535 TGCAGATGAALG14 5M 220.69
88 mab1751 TGCAGAGGGALG14 5M 225.49



Legjobb BLASTn találat

Kr. start end e-érték Kr.

5A 10899058 10899098 1.43E-10 97.56 5B
5A 14299439 14299507 7.38E-22 94.20 7B
5A 17527780 17527813 1.91E-08 100.00 5B
5A 19067117 19067179 5.67E-17 92.06 4B
3A 7157854 7157922 1.98E-16 88.41 7B
5A 22724018 22724084 1.74E-23 97.02 4B
5A 23914969 23915028 4.66E-18 95.00 5B
5A 29183608 29183662 5.67E-17 96.36 5B
7A 12072378 12072437 1.92E-15 91.67 1B
5A 36330853 36330921 1.42E-24 97.10 5B
6A 5.55E+08 5.55E+08 4.21E-14 100.00 7B
4A 2.95E+08 2.95E+08 6.06E-23 95.65 5B
5A 4.34E+08 4.34E+08 4.98E-05 73.33 5B
3A 2.58E+08 2.58E+08 0.59 89.29 5B
5A 4.48E+08 4.48E+08 1.09E-19 92.86 5B
5A 4.49E+08 4.49E+08 3.67E-15 100.00 5B
5A 4.55E+08 4.55E+08 1.2E-07 100.00 5B
5A 4.55E+08 4.55E+08 4.32E-15 97.96 5B
5A 4.62E+08 4.62E+08 3.14E-19 95.24 5B
7A 5.46E+08 5.46E+08 0.31 83.33 4B
2A 6.03E+08 6.03E+08 1 88.46 2B
5A 4.72E+08 4.72E+08 4.97E-24 98.49 5B
5A 4.8E+08 4.8E+08 6.62E-22 96.88 5B
5A 4.9E+08 4.9E+08 1.47E-06 92.11 5B
5A 5.24E+08 5.24E+08 3.82E-19 92.54 5B
7A 3.26E+08 3.26E+08 3.6 95.00 6B
5A 5.35E+08 5.35E+08 0.005 87.88 5B
5A 5.35E+08 5.35E+08 1.5E-11 100.00 5B
5A 5.39E+08 5.39E+08 1.25E-17 94.92 5B
6A 6.1E+08 6.1E+08 0.7 86.67 2B
5A 5.51E+08 5.51E+08 3.03E-09 93.02 5B
5A 5.53E+08 5.53E+08 1.76E-08 86.54 5B

7B
5A 5.57E+08 5.57E+08 4.21E-14 100.00 5B
5A 5.6E+08 5.6E+08 7.88E-09 93.18 5B
5A 5.64E+08 5.64E+08 4.98E-05 93.94 5B
5A 5.68E+08 5.68E+08 2.75E-07 84.62 5B
5A 5.71E+08 5.71E+08 0.000606 87.18 5B
5A 5.73E+08 5.73E+08 5.1E-06 96.77 5B
5A 5.74E+08 5.74E+08 1.56E-13 97.83 5B
5A 5.76E+08 5.76E+08 1.17E-25 98.55 5B
5A 5.78E+08 5.78E+08 4.66E-18 91.05 5B
5A 5.8E+08 5.8E+08 6.05E-14 94.23 5B
1A 5.6E+08 5.6E+08 6.41E-13 95.75 5B

T. aestivum A genom T. aestivum B genom
Azonossági 
%



5A 5.91E+08 5.91E+08 3.35E-26 100.00 5B
5A 5.91E+08 5.91E+08 7.38E-22 94.20 5B
5A 5.92E+08 5.92E+08 9.27E-10 93.18 5B
5A 5.93E+08 5.93E+08 0.002 91.18 5B
5A 5.95E+08 5.95E+08 1.62E-17 92.19 5B
5A 5.95E+08 5.95E+08 0.000174 72.46 5B
1A 5.63E+08 5.63E+08 0.011 92.86 7B
5A 6.01E+08 6.01E+08 3.82E-19 91.30 5B
2A 6.49E+08 6.49E+08 0.022 88.57 5B
5A 6.07E+08 6.07E+08 2.34E-14 91.67 5B
5A 6.09E+08 6.09E+08 3.58E-13 89.83 5B
5A 6.14E+08 6.14E+08 3.95E-11 87.72 2B
5A 6.14E+08 6.14E+08 6.06E-23 95.65 5B
5A 6.17E+08 6.17E+08 3.3E-07 92.31 5B
5A 6.19E+08 6.19E+08 5.85E-06 86.36 5B
5A 6.21E+08 6.21E+08 7.38E-22 94.20 5B
5A 6.25E+08 6.25E+08 2.32E-10 95.24 5B
5A 6.24E+08 6.24E+08 0.000606 89.19 4B
5A 6.32E+08 6.32E+08 2.11E-22 95.59 5B
5A 6.32E+08 6.32E+08 0.003 87.18 7B
5A 6.32E+08 6.32E+08 1.33E-18 88.00 5B
3A 7.02E+08 7.02E+08 7.38E-22 94.20 4B
7A 1.39E+08 1.39E+08 2.75E-27 100.00 5B
5A 6.35E+08 6.35E+08 1.42E-24 97.10 5B
7A 2.53E+08 2.53E+08 3.8 91.67 5B
5A 1.46E+08 1.46E+08 0.31 95.83 7B
7A 6.04E+08 6.04E+08 1.3 95.46 3B
5A 6.26E+08 6.26E+08 0.023 84.21 2B
5A 6.53E+08 6.53E+08 0.002 74.03 5B
5A 6.53E+08 6.53E+08 6.91E-15 92.86 5B
5A 6.54E+08 6.54E+08 2.75E-08 93.02 5B
5A 6.61E+08 6.61E+08 0.17 92.31 7B
4A 6.42E+08 6.42E+08 6.06E-23 95.65 5B
4A 6.38E+08 6.38E+08 2.86E-11 90.57 5B
4A 6.29E+08 6.29E+08 3.34E-18 96.49 5B
5A 5.21E+08 5.21E+08 0.31 90.32 5B
4A 6.25E+08 6.25E+08 6.65E-08 81.25 5B
1A 5.7E+08 5.7E+08 5.07E-12 100.00 5B
4A 6.22E+08 6.22E+08 1.09E-19 92.65 5B
4A 6.2E+08 6.2E+08 1.42E-24 97.10 5B
5A 4.24E+08 4.24E+08 3.12E-05 93.75 7B
4A 6.17E+08 6.17E+08 1.93E-13 95.83 5B
4A 6.17E+08 6.17E+08 1.93E-13 95.83 5B
4A 6.14E+08 6.14E+08 2.75E-27 100.00 5B



start end e-érték Kr. start

13262957 13263015 3.09E-19 96.61 5D 13821176
7.41E+08 7.41E+08 1.01E-07 81.97 7D 6.35E+08
17816183 17816235 5.02E-16 96.23 5D 24322219
5.76E+08 5.76E+08 8.28E-09 89.58 5D 28024010
1.06E+08 1.06E+08 4.01E-19 91.30 3D 1873262
64774995 64775063 5.58E-11 82.61 5D 34051748
26605681 26605744 2.53E-15 89.06 5D 35222970
35149179 35149242 4.58E-12 84.06 5D 40971157
1.07E+08 1.07E+08 3.64E-12 88.14 2D 15788127
45393548 45393616 1.23E-25 98.55 5D 45379005
6.25E+08 6.25E+08 2.29E-11 95.46 7D 5.69E+08
1.05E+08 1.05E+08 1.23E-06 86.96 3D 84386281
3.89E+08 3.89E+08 7.74E-22 94.20 5D 3.33E+08
3.99E+08 3.99E+08 3E-11 91.84 5D 5.48E+08
4.08E+08 4.08E+08 6.36E-23 95.65 5D 3.44E+08

4.1E+08 4.1E+08 2E-12 95.65 5D 3.49E+08
4.18E+08 4.18E+08 1.26E-07 100.00 5D 3.54E+08
4.18E+08 4.18E+08 4.53E-15 97.96 5D 3.54E+08
4.27E+08 4.27E+08 9.43E-20 96.67 5D 3.62E+08
2.01E+08 2.01E+08 1.2 87.18 4D 1.69E+08
5.41E+08 5.41E+08 1.1 88.46 1D 2.75E+08
4.39E+08 4.39E+08 1.82E-23 97.02 5D 3.7E+08
4.56E+08 4.56E+08 3.5E-19 93.75 5D 3.8E+08
4.65E+08 4.65E+08 2.97E-09 97.37 5D 3.87E+08
4.95E+08 4.95E+08 2.7E-21 95.46 5D 4.12E+08
7.14E+08 7.14E+08 3.8 100.00 6D 2.1E+08
5.08E+08 5.08E+08 0.24 84.85 2D 1.03E+08
5.08E+08 5.08E+08 3.46E-07 92.31 5D 4.22E+08
5.14E+08 5.14E+08 2.53E-20 98.31 5D 4.25E+08
4.89E+08 4.89E+08 0.74 100.00 5D 71939458

5.3E+08 5.3E+08 6.14E-12 97.67 5D 4.36E+08
5.33E+08 5.33E+08 3.57E-11 88.89 5D 4.38E+08
5.32E+08 5.32E+08 5.4 95.24
5.37E+08 5.37E+08 4.42E-14 100.00 5D 4.41E+08

5.4E+08 5.4E+08 4.01E-19 95.16 5D 4.43E+08
5.44E+08 5.44E+08 7.25E-16 90.77 5D 4.46E+08
5.49E+08 5.49E+08 3.76E-12 88.14 5D 4.49E+08
5.53E+08 5.53E+08 2.89E-08 91.30 5D 4.52E+08
5.55E+08 5.55E+08 6.53E-05 93.55 5D 4.54E+08
5.56E+08 5.56E+08 5.35E-07 100.00 5D 4.54E+08

5.6E+08 5.6E+08 1.23E-25 98.55 5D 4.58E+08
5.62E+08 5.62E+08 6.79E-10 93.33 5D 4.59E+08
5.66E+08 5.66E+08 6.35E-14 97.87 5D 4.6E+08
5.69E+08 5.69E+08 5.52E-14 95.92 5D 4.63E+08

T. aestivum B genom T. aestivum D genom
Azonossági 
%



5.77E+08 5.77E+08 2.89E-27 100.00 5D 4.7E+08
5.79E+08 5.79E+08 1.23E-25 98.55 5D 4.72E+08

5.8E+08 5.8E+08 2.29E-11 95.46 5D 4.73E+08
5.81E+08 5.81E+08 0.000636 91.43 5D 2.53E+08
5.83E+08 5.83E+08 9.43E-21 94.20 5D 4.75E+08
5.83E+08 5.83E+08 4.29E-06 92.11 5D 4.76E+08
3.24E+08 3.24E+08 1.8 84.38 2D 3.23E+08
5.91E+08 5.91E+08 7.74E-22 94.20 1D 4.9E+08
6.76E+08 6.76E+08 4.55E-24 100.00 5D 4.84E+08
5.97E+08 5.97E+08 3.64E-12 84.85 5D 4.86E+08
6.01E+08 6.01E+08 5.58E-11 90.57 5D 4.88E+08
18014485 18014522 0.25 84.21 2D 4.53E+08
6.07E+08 6.07E+08 1.23E-25 98.55 5D 4.92E+08

6.1E+08 6.1E+08 4.22E-06 89.74 5D 4.94E+08
6.12E+08 6.12E+08 9.73E-10 93.18 5D 4.95E+08
6.16E+08 6.16E+08 1.5E-24 97.10 5D 4.97E+08
6.22E+08 6.22E+08 2E-11 97.62 5D 5.01E+08
6.59E+08 6.59E+08 0.33 100.00 5D 2.87E+08
6.32E+08 6.32E+08 2.08E-16 88.41 5D 5.03E+08
4.75E+08 4.75E+08 1.8 100.00
6.32E+08 6.32E+08 0.000636 75.71 5D 5.04E+08
95710923 95710991 3.29E-20 92.75 3D 5.69E+08
6.37E+08 6.37E+08 2.89E-27 100.00 5D 5.07E+08
6.39E+08 6.39E+08 1.5E-24 97.10 5D 30066208
6.45E+08 6.45E+08 3.76E-13 81.82 4D 1.81E+08
6.03E+08 6.03E+08 0.002 93.33 5D 5.22E+08
93957269 93957293 0.031 96.00 5D 5.22E+08
7.66E+08 7.66E+08 2.69E-14 88.89 6D 4.11E+08
6.61E+08 6.61E+08 2.08E-16 88.41 5D 5.26E+08
6.62E+08 6.62E+08 5.95E-16 94.64 5D 5.26E+08
6.63E+08 6.63E+08 4.01E-19 91.30 5D 5.27E+08

2.3E+08 2.3E+08 7.5 88.46 5D 5.29E+08
6.7E+08 6.7E+08 6.36E-23 95.65 2D 1.31E+08

6.74E+08 6.74E+08 1.36E-15 98.00 5D 5.34E+08
6.82E+08 6.82E+08 2.21E-14 94.34 5D 5.4E+08
6.85E+08 6.85E+08 4.58E-12 84.06 5D 5.43E+08
6.86E+08 6.86E+08 6.98E-08 95.00 5D 2.44E+08
6.64E+08 6.64E+08 1.17E-07 92.50 5D 5.46E+08
6.91E+08 6.91E+08 3.29E-20 90.41 5D 5.47E+08
7.01E+08 7.01E+08 7.74E-22 94.20 2D 47399779
4345063 4345094 3.27E-05 93.75 6D 3.26E+08

7.03E+08 7.03E+08 1.66E-14 96.00 5D 5.51E+08
7.03E+08 7.03E+08 1.66E-14 96.00 5D 5.51E+08
6.96E+08 6.96E+08 7.74E-22 94.20 5D 5.54E+08



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

end e-érték Azonossági % 1M 1U 2M

13821234 1.49E-15 93.22 1 - 1

6.35E+08 7.89E-08 81.97 - - -

24322271 7.9E-06 83.33 - - -

28024072 2.11E-21 96.83 - - 1

1873324 3.35E-06 79.37 - - -

34051814 1.42E-23 97.02 - - -

35223038 2.26E-27 100.00 - - -

40971221 5.67E-16 88.41 - - 0

15788151 0.057 96.00 - - 0

45379073 2.58E-20 92.75 - - -

5.69E+08 1.74E-11 95.46 - - 0

84386326 0.000498 82.61 - - 0

3.33E+08 6.06E-22 94.20 - - -

5.48E+08 5.8 95.24 1 - 1

3.44E+08 1.33E-17 85.71 - - -

3.49E+08 1.32E-13 97.83 - - 0

3.54E+08 1.2E-07 100.00 0 0 0

3.54E+08 8.53E-17 100.00 1 - 1

3.62E+08 3.06E-18 95.16 1 - 1

1.69E+08 0.26 91.43 - - -

2.75E+08 0.24 100.00 0 - 0

3.7E+08 2.75E-26 100.00 - - 0

3.8E+08 1.02E-24 100.00 - - 0

3.87E+08 3.59E-13 100.00 - - 1

4.12E+08 6.06E-22 95.52 - - 1

2.1E+08 0.82 91.30 - - 0

1.03E+08 0.18 95.65 - - 0

4.22E+08 5.1E-10 97.44 - - 0

4.25E+08 1.93E-20 98.31 - - 1

71939484 2 88.89 - - -

4.36E+08 1.1E-13 100.00 - - 1

4.38E+08 6.01E-07 85.71 - - 1

- - 0

4.41E+08 1.43E-12 97.73 - - -

4.43E+08 1.17E-24 97.10 - - -

4.46E+08 3.82E-18 90.14 - - -

4.49E+08 1.48E-09 80.88 - - -

4.52E+08 1.17E-24 97.10 - - 1

4.54E+08 5.11E-06 96.77 - - 0

4.54E+08 1.61E-12 95.65 - - 0

4.58E+08 9.6E-26 98.55 - - -

4.59E+08 3.82E-18 91.05 - - -

4.6E+08 8.75E-11 93.75 - - -

4.63E+08 1.88E-12 93.88 - - 0

 D genom



4.7E+08 9.6E-26 98.55 - - 0

4.72E+08 9.6E-26 98.55 - - -

4.73E+08 1.74E-11 95.46 - - 1

2.53E+08 0.9 89.66 - - 0

4.75E+08 2.58E-20 92.75 - - 0

4.76E+08 0.002 90.91 1 - 1

3.23E+08 0.003 100.00 - - -

4.9E+08 4.66E-17 87.67 0 - 0

4.84E+08 1.8E-21 98.36 - - 0

4.86E+08 2.96E-18 95.00 - - 0

4.88E+08 8.42E-14 86.96 - - 1

4.53E+08 2.3 95.46 - - 0

4.92E+08 9.6E-26 98.55 - - -

4.94E+08 5.1E-10 97.44 - - 0

4.95E+08 7.42E-10 93.18 - 0 -

4.97E+08 1.17E-24 97.10 - - -

5.01E+08 1.86E-10 95.24 - - 0

2.87E+08 2.26E-08 94.87 - - -

5.03E+08 4.08E-24 98.49 - - 0

- - -

5.04E+08 6.06E-22 95.52 - - 0

5.69E+08 4.97E-23 95.65 - - 0

5.07E+08 4.97E-23 95.65 - - 1

30066276 1.17E-24 97.10 0 - 0

1.81E+08 3.1 89.29 0 - 0

5.22E+08 3.14E-19 91.30 - - -

5.22E+08 4.06E-12 100.00 - - -

4.11E+08 0.23 95.83 - - -

5.26E+08 1.1E-18 91.43 - - -

5.26E+08 1.58E-15 91.67 - - -

5.27E+08 1.52E-10 97.56 - - -

5.29E+08 6.56E-12 92.00 0 - 0

1.31E+08 2.58E-20 93.94 - - -

5.34E+08 1.04E-15 98.00 - - 0

5.4E+08 2.68E-18 96.49 - - 1

5.43E+08 8.42E-14 92.59 - - 0

2.44E+08 0.014 100.00 - - -

5.46E+08 6.03E-10 95.12 - - -

5.47E+08 4.08E-24 97.06 - - 0

47399813 0.002 91.43 - - 0

3.26E+08 0.000304 93.33 - - 0

5.51E+08 1.27E-14 96.00 - - -

5.51E+08 1.27E-14 96.00 - - -

5.54E+08 9.6E-26 98.55 - - 0



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

2U 3M 3U 4M 4U 5M 5U 6M

- - - - - 1 - -

- - - - - - - -

- - - - - - - -

- - - - - 1 - -

- - - - - - - -

- - - - - - - -

- 1 - - - - - -

- 0 - 0 - 0 - -

- 0 - 0 - 0 - -

- - - - - - - -

- 0 0 - - 0 0 -

- 0 - - - 0 - -

- - - - - - - -

- 1 - 1 - 1 - -

- - - - - - - -

- 0 - 0 - 0 - -

- - 0 0 - 0 0 -

- - - - - 1 - -

- 1 - 1 - 1 - -

- - - - - - - -

- 0 - 0 - 0 - 0

- - - - - 0 - -

- 0 - 0 - 0 - -

- - - - - 1 - -

- - - 1 - 1 - -

- 0 - - - 0 - 0

- - - 0 - 0 - -

- 0 - 0 - 0 - -

- 1 - 1 - 1 - -

- - - - - - - -

- - - 1 - 1 - -

- - - - - 1 - -

- 0 - 0 - 0 - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- 0 - 0 - 0 - 0

- - - - - 0 - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - 0 - -



- - - 0 - 0 - 0

- - - - - - - -

- 1 - - - 1 - -

- 0 - 0 - 0 - -

- 0 - 0 - 0 - -

- - - 1 - 1 - -

- - - - - - - -

- 0 - 0 - 0 - 0

- 0 - 0 - 0 - -

- 0 - 0 - 0 - 0

- - - 1 - 1 - -

- - - 0 - 0 - -

- - - - - - - -

- - - - - - - -

0 0 0 - 0 - 0 -

- - - - - - - -

- 0 - - - 0 - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - 0 - 0 - -

- 0 - 0 - 0 - -

- - - 1 - 1 - -

- - - - - 0 - -

- - - 0 - 0 - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - 0 - -

- - - - - - - -

- 0 - - - 0 - -

- 1 - 1 - 1 - -

- 0 - - - 0 - -

- - - - - - - -

- - - - - - - 0

- 0 - - - 0 - -

- - - 0 - 0 - -

- - - - - 0 - -

0 - - - - - - -

0 - - - - - - -

- - - - - 0 - -



Izolált kromoszómák DNS mintái Teljes genomi DNS
6U 7M 7U Ae. umbellulata (UU)

- - - 1 -

- - - - -

- - - - -

- - - 1 -

- - - - -

- - - - -

- - - - -

- - - 0 -

- - - 0 -

- - - - -

- 0 0 0 0

- - - - -

- - - - -

- 1 - 1 -

- - - - -

- - - 0 -

- - 0 0 0

- 1 - 1 -

- - - 1 -

- - - - -

- 0 - 0 -

- 0 - 0 -

- - - 0 -

- - - 1 -

- - - 1 -

- 0 - 0 -

- - - 0 -

- - - 0 -

- 1 - 1 -

- - - - -

- - - 1 -

- - - 1 -

- - - 0 -

- - - - -

- - - 0 -

- - - - -

- - - - -

- - - 1 -

- - - 2 -

- - - 0 -

- - - - -

- - - - -

- - - - -

- - - 0 -

Ae. comosa 
(MM)



- - - 0 -

- - - - -

- - - 1 -

- - - 0 -

- - - 0 -

- - - 1 -

- - - - -

- 0 - - -

- - - 0 -

- 0 - 0 -

- - - 1 -

- 0 - 0 -

- - - - -

- - - 1 -

0 - 0 - 0

- - - - -

- - - 0 -

- - - - -

- - - 0 -

- - - - -

- - - 0 -

- - - 0 -

- 1 - 1 -

- - - 0 -

- - - 0 -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - 1 -

- 0 - 0 -

- - - - -

- - - 0 -

- - - 1 -

- - - 0 -

- - - - -

- - - - -

- - - 0 -

- - - 0 -

- - - 0 -

- - - - -

- - - - -

- - - 0 -



Ae. biuncialis 
Marker Kr. cM

1 mab2149 TGCAGGTTCGGLG3 5UL 0
2 mab511 TGCAGAAGCTGLG3 5UL 2.25
3 mab2563 TGCAGAAGATGLG3 5UL 2.92
4 mab2226 TGCAGTTGGACLG3 5UL 4.94
5 mab3279 TGCAGATGAGCLG3 5UL 6.96
6 fU1-mab697 TGCAGCAGTAGLG3 5UL 8.08
7 fU1-mab673 TGCAGGAGTGGLG3 5UL 8.52
8 mab1952 TGCAGCAGCACLG3 5UL 9.42
9 M12-mab5083 TGCAGTTTAGTLG3 5UL 10.77

10 mab4224 TGCAGCCAACGLG3 5UL 11.67
11 mab1091 TGCAGATAATGLG3 5UL 15.3
12 A-mab1510 TGCAGAACAACLG3 5UL 17.32
13 mab920 TGCAGCTGCCTLG3 5UL 17.76
14 mab911 TGCAGCTTGTTLG3 5UL 18.43
15 mab582 TGCAGTCGTCGLG3 5UL 18.87
16 mab3373 TGCAGCGGCGGLG3 5UL 19.31
17 mab542 TGCAGCTGCATLG3 5UL 19.98
18 mab2256 TGCAGCGCACTLG3 5UL 20.42
19 mab4583 TGCAGTAGATCLG3 5UL 24.28
20 fM2-mab2824 TGCAGGTTGCTLG3 5UL 24.95
21 mab3879 TGCAGGACCTTLG3 5UL 26.75
22 mab3297 TGCAGCCCCAALG3 5UL 26.97
23 fU1-mab794 TGCAGGAGGGLG3 5UL 27.41
24 M12-mab5138 TGCAGGCGGGCLG3 5UL 29.21
25 mab234 TGCAGCCTCTCLG3 5UL 34.72
26 mab3241 TGCAGATCCTGLG3 5UL 35.39
27 mab1559 TGCAGTTGGAGLG3 5UL 37.41
28 M12-mab5259 TGCAGTACGTTLG3 5UL 39.43
29 mab1358 TGCAGTGGGAGLG3 5UL 45.65
30 mab224 TGCAGGATCCCLG3 5UL 48.13
31 mab1967 TGCAGGAGCTCLG3 5UL 51.06
32 mab3629 TGCAGATCGCCLG3 5UL 51.73
33 mab223 TGCAGAACTCCLG3 5UL 54.45
34 fM2-mab3029 TGCAGCAGCATLG3 5UL 56.48
35 mab482 TGCAGCGCCGALG3 5UL 58.75
36 U123-mab5504 TGCAGCAAGAALG3 5UL 59.42
37 mab4073 TGCAGGTGCT LG3 5UL 61.67
38 mab182 TGCAGAGGAGCLG3 5UL 63.01
39 M12-mab5236 TGCAGTGTTCCLG3 5UL 64.58
40 mab3856 TGCAGTCCTAGLG3 5UL 66.83
41 mab604 TGCAGATGATGLG3 5UL 73.56
42 mab1855 TGCAGTACCTTLG3 5UL 76.28
43 mab2581 TGCAGCGGGGALG3 5UL 86.54
44 M12-mab5238 TGCAGTCCTCCLG3 5UL 88.11

Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



45 mab3593 TGCAGTGTTGTLG3 5UL 93.16
46 mab2391 TGCAGCTGGAGLG3 5UL 94.74
47 G-mab4057 TGCAGGGCGGGLG3 5UL 95.64
48 mab239 TGCAGCACGCALG3 5UL 95.86
49 mab3926 TGCAGGGGCTGLG3 5UL 96.75
50 mab2177 TGCAGGACGATLG3 5UL 100.43
51 mab3948 TGCAGCGTATGLG3 5UL 102.94
52 fM2-mab3007 TGCAGGTGAGGLG3 5UL 104.07
53 mab4005 TGCAGGTTGGCLG3 5UL 111.38
54 c-mab1341 TGCAGATCATCLG3 5UL 113.65
55 mab3848 TGCAGTCGCTGLG3 5UL 116.62
56 mab240 TGCAGATGCTGLG3 5UL 117.51
57 mab1757 TGCAGGAGTTCLG3 5UL 119.76



Legjobb BLASTn találat

Kr. start end e-érték Kr. start

5A 4.27E+08 4.27E+08 4.66E-18 92.31 5B 3.83E+08
5A 4.29E+08 4.29E+08 6.18E-11 97.56 5B 3.81E+08
5A 4.23E+08 4.23E+08 5.31E-11 95.65 5B 3.77E+08
5A 3.83E+08 3.83E+08 1.62E-17 89.86 5B 3.31E+08
5A 3.13E+08 3.13E+08 1.47E-13 100.00 5B 2.63E+08
2A 3.81E+08 3.81E+08 6.91E-16 89.39 1B 1.15E+08
5A 4.05E+08 4.05E+08 2.2E-13 92.45 5B 3.57E+08
5A 4.3E+08 4.3E+08 6.06E-23 95.65 5B 3.79E+08
5A 4.27E+08 4.27E+08 3.82E-19 91.30 5B 3.83E+08
5A 4.27E+08 4.27E+08 9.17E-18 100.00 5B 3.83E+08
5A 4.37E+08 4.37E+08 7.38E-22 94.20 5B 3.94E+08
5A 4.38E+08 4.38E+08 6.06E-23 95.65 5B 3.96E+08
5A 4.38E+08 4.38E+08 1.17E-25 98.55 5B 3.96E+08
5A 4.41E+08 4.41E+08 6.06E-23 95.65 5B 3.99E+08
5A 4.42E+08 4.42E+08 1.33E-17 93.44 5B 4E+08
5A 4.44E+08 4.44E+08 7.3E-20 100.00 5B 4.04E+08
5A 4.49E+08 4.49E+08 3.03E-09 93.02 5B 4.1E+08
5A 4.5E+08 4.5E+08 2.11E-22 95.59 5B 4.11E+08
5A 4.54E+08 4.54E+08 3.14E-20 92.75 5B 4.17E+08
5A 4.56E+08 4.56E+08 1.84E-22 98.41 4B 3.78E+08
5A 4.59E+08 4.59E+08 1.74E-23 97.02 5B 4.24E+08
5A 4.61E+08 4.61E+08 5.79E-05 91.43 5B 4.25E+08
3A 6.81E+08 6.81E+08 3.35E-07 83.64 3B 1.8E+08
5A 4.06E+08 4.06E+08 6.91E-16 86.96 3B 1.94E+08
5A 4.72E+08 4.72E+08 3.14E-20 92.75 5B 4.38E+08
5A 4.72E+08 4.72E+08 4.3E-08 100.00 5B 4.39E+08
7A 57795352 57795381 0.53 90.00 4B 63769990
5A 4.36E+08 4.36E+08 1.1 82.86 5B 4.4E+08

3B 7.89E+08
5A 4.76E+08 4.76E+08 1.42E-24 97.10 3B 2.53E+08
5A 4.77E+08 4.77E+08 1.25E-12 86.96 5B 4.48E+08
5A 4.77E+08 4.77E+08 1.17E-25 98.55 5B 4.49E+08
5A 4.8E+08 4.8E+08 3.7E-18 95.00 5B 4.55E+08
5A 4.82E+08 4.82E+08 1.13E-18 96.55 5B 4.57E+08
5A 4.85E+08 4.85E+08 1.9E-12 95.65 5B 4.61E+08
5A 4.88E+08 4.88E+08 3.58E-13 87.50 5B 4.63E+08
5A 4.88E+08 4.88E+08 1.38E-07 94.60 5B 4.65E+08
4A 7.25E+08 7.25E+08 3.58E-13 82.67 1B 5.92E+08
7A 2.12E+08 2.12E+08 0.000606 96.77 5B 4.75E+08
5A 5.03E+08 5.03E+08 1.28E-14 100.00 5B 4.78E+08
5A 5.13E+08 5.13E+08 6.45E-21 100.00 5B 4.89E+08
7A 5.13E+08 5.13E+08 4.36E-12 82.43 7B 72765102
5A 5.35E+08 5.35E+08 3.14E-20 92.75 5B 5.08E+08
5A 5.37E+08 5.37E+08 1.42E-24 97.10 5B 5.11E+08

T. aestivum A genom T. aestivum B genom
Azonossági 
%



4A 6.51E+08 6.51E+08 3.48E-10 90.00 3B 59991202
5A 5.4E+08 5.4E+08 1.17E-25 98.55 5B 5.15E+08
5A 5.4E+08 5.4E+08 2.74E-19 98.25 5B 5.16E+08
5A 5.46E+08 5.46E+08 2.75E-27 100.00 5B 5.19E+08
5A 5.47E+08 5.47E+08 2.56E-06 96.88 5B 5.21E+08
5A 6.76E+08 6.76E+08 0.007 74.63 5B 5.23E+08
5A 5.49E+08 5.49E+08 9.42E-07 94.29 5B 5.29E+08
5A 5.49E+08 5.49E+08 7.38E-22 94.20 5B 5.27E+08
5A 5.53E+08 5.53E+08 1.42E-24 97.10 5B 5.33E+08
5A 5.56E+08 5.56E+08 0.09 76.56 5B 5.35E+08
5A 5.57E+08 5.57E+08 2.23E-05 93.75 5B 5.37E+08
5A 5.57E+08 5.57E+08 1.98E-16 88.41 5B 5.37E+08
5A 5.58E+08 5.58E+08 3.14E-20 90.41 5B 5.38E+08



end e-érték Azonossági % Kr. start end

3.83E+08 2.22E-22 95.71 5D 3.3E+08 3.3E+08
3.81E+08 3.36E-08 92.68 5D 3.28E+08 3.28E+08
3.77E+08 5.58E-11 95.65 5D 3.25E+08 3.25E+08
3.31E+08 7.74E-22 94.20 3D 5.21E+08 5.21E+08
2.63E+08 1.54E-13 100.00 5D 2.41E+08 2.41E+08
1.15E+08 4.89E-18 91.05 1D 44985672 44985739
3.57E+08 4.18E-10 88.68 5D 3.11E+08 3.11E+08
3.79E+08 1.5E-24 97.10 5D 3.26E+08 3.26E+08
3.83E+08 2.08E-16 96.30 5D 3.29E+08 3.29E+08
3.83E+08 4.98E-15 96.08 5D 3.3E+08 3.3E+08
3.94E+08 7.74E-22 94.20 5D 3.36E+08 3.36E+08
3.96E+08 6.36E-23 95.65 5D 3.37E+08 3.37E+08
3.96E+08 1.5E-24 97.10 5D 3.37E+08 3.37E+08
3.99E+08 6.36E-23 95.65 5D 3.4E+08 3.4E+08

4E+08 1.15E-18 95.08 5D 3.41E+08 3.41E+08
4.04E+08 3.26E-18 98.18 5D 3.43E+08 3.43E+08

4.1E+08 3.18E-09 93.02 5D 3.49E+08 3.49E+08
4.11E+08 6.79E-10 80.82 5D 3.5E+08 3.5E+08
4.17E+08 3.29E-20 92.75 5D 3.52E+08 3.52E+08
3.78E+08 0.29 95.83 5D 1.89E+08 1.89E+08
4.24E+08 7.74E-22 95.52 5D 3.59E+08 3.59E+08
4.25E+08 0.003 88.24 5D 3.6E+08 3.6E+08

1.8E+08 8.28E-09 81.69 1D 2.59E+08 2.59E+08
1.94E+08 8.84E-15 86.57 3D 2.84E+08 2.84E+08
4.38E+08 1.23E-25 98.55 5D 3.69E+08 3.69E+08
4.39E+08 4.51E-08 100.00 5D 3.7E+08 3.7E+08
63770008 2 100.00 6D 2.33E+08 2.33E+08

4.4E+08 2.08E-16 89.55 5D 3.35E+08 3.35E+08
7.89E+08 1.1 100.00 2D 28773441 28773462
2.53E+08 1.5E-24 97.10 3D 1.74E+08 1.74E+08
4.48E+08 3.08E-14 85.51 5D 3.76E+08 3.76E+08
4.49E+08 1.23E-25 98.55 5D 3.76E+08 3.76E+08
4.55E+08 7.5E-21 98.33 5D 3.79E+08 3.79E+08
4.57E+08 5.04E-17 94.83 5D 3.81E+08 3.81E+08
4.61E+08 8.48E-11 93.48 5D 3.84E+08 3.84E+08
4.63E+08 1.4E-18 91.30 5D 3.86E+08 3.86E+08
4.65E+08 1.44E-07 94.60 5D 3.87E+08 3.87E+08
5.92E+08 3.76E-13 82.67 3D 1.57E+08 1.57E+08
4.75E+08 1.23E-06 71.77 7D 3.78E+08 3.78E+08
4.78E+08 4.42E-14 100.00 5D 3.97E+08 3.97E+08
4.89E+08 6.77E-21 100.00 5D 4.08E+08 4.08E+08
72765175 1.08E-13 83.78 5D 4.09E+08 4.09E+08
5.08E+08 1.5E-24 97.10 5D 4.22E+08 4.22E+08
5.11E+08 6.36E-23 95.65 5D 4.23E+08 4.23E+08

 B genom T. aestivum D genom



59991251 3.66E-10 90.00 4D 1.2E+08 1.2E+08
5.15E+08 1.5E-24 97.10 5D 4.26E+08 4.26E+08
5.16E+08 2.88E-19 98.25 5D 4.26E+08 4.26E+08
5.19E+08 1.23E-25 98.55 5D 4.3E+08 4.3E+08
5.21E+08 2.69E-06 94.12 5D 4.32E+08 4.32E+08
5.23E+08 1.71E-17 89.86 5D 4.33E+08 4.33E+08
5.29E+08 3.45E-06 91.89 5D 4.36E+08 4.36E+08
5.27E+08 1.5E-24 97.10 5D 4.34E+08 4.34E+08
5.33E+08 1.5E-24 97.10 5D 4.38E+08 4.38E+08
5.35E+08 8.28E-09 82.61 5D 4.4E+08 4.4E+08
5.37E+08 2.34E-05 93.75 5D 4.41E+08 4.41E+08
5.37E+08 6.36E-23 95.65 5D 4.41E+08 4.41E+08
5.38E+08 3.76E-13 85.29 5D 4.42E+08 4.42E+08



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

e-érték Azonossági % 1M 1U 2M 2U

3.82E-18 91.05 - - - -

8.95E-08 92.50 - 0 - -

4.36E-11 95.65 - - - -

4.09E-05 93.94 - - - -

1.18E-13 100.00 - 1 - 1

2.11E-21 94.12 - - - -

5.05E-14 94.34 - 0 - -

1.17E-24 97.10 - - - -

1.33E-17 98.15 - 0 - -

7.34E-18 100.00 - 1 - -

4.97E-23 95.65 - 0 - 0

6.06E-22 94.20 - - - -

9.6E-26 98.55 - - 0 1

1.17E-24 97.10 - - - -

1.69E-21 98.36 - - - 0

1.06E-16 96.30 - - - -

5.71E-11 95.35 - 0 - -

1.17E-24 97.10 - - - -

2.26E-27 100.00 - - - -

2.05E-14 90.00 - - - -

6.06E-22 95.52 - 0 - -

1.09E-06 94.29 - 0 - -

5.31E-10 81.69 - 1 - -

6.91E-15 86.57 - - - -

8.42E-14 85.51 - 0 - 0

1.46E-06 96.88 - - - -

0.13 92.31 - 0 - 0

0.9 82.86 - - - -

2.9 90.91 - 0 - -

1.17E-24 97.10 - - - -

1.33E-17 89.86 - - - -

9.6E-26 98.55 - - - -

6.97E-20 96.67 - - - -

3.15E-18 93.55 - - - -

1.61E-12 95.65 - - - -

1.1E-18 91.30 - - - -

2.13E-10 100.00 - - - 0

3.14E-19 91.30 - - - -

0.006 93.55 - - - -

1.03E-14 100.00 - - - -

5.17E-21 100.00 - 0 - -

6.06E-22 94.20 - 1 - -

6.06E-22 94.20 - 1 - -

9.6E-26 98.55 - - - -



5.8 95.24 - 0 - -

9.6E-26 98.55 - - - -

3.26E-17 96.36 - 0 - 2

1.17E-24 97.10 - - - -

2.05E-06 94.12 - - - -

4.97E-23 95.65 - - - -

2.93E-06 91.89 - - - -

1.17E-24 97.10 - - - -

9.6E-26 98.55 - - - -

6.06E-22 94.20 - - - -

3.44E-08 100.00 - - - -

6.06E-22 94.20 - 0 - -

4.66E-17 88.57 - - - 0



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

3M 3U 4M 4U 5M 5U 6M 6U

- - - - - 0 - -

- 0 - 0 - 0 - -

- - - - - 0 - -

- 0 - 0 - 0 - -

- 1 - 1 - 1 - -

- - - - - - - -

- - - - - 0 - -

- - - - - 0 - -

- 0 - - - 0 - -

- - - - - 1 - -

- 0 - - - 0 - -

- - - - - 1 - -

- 1 - - - 1 - -

- - - - - - - -

- 0 - - - 0 - 0

- 0 - - - 0 - -

- - - - - 0 - -

- - - 0 - 0 - -

- - - - - 0 - 0

- - - - - - - -

- - - 0 - 0 - -

- - - - - 0 - -

- - - - - 1 - -

- - - - - - - -

- - - 0 - 0 - -

- - - - - - - -

- - - - - 0 - -

- 1 - - - 1 - -

- 0 - 0 - 0 1 -

- - - - - 0 - -

- - - - - 0 - -

- - - - - - - -

- 1 - - - 1 - -

- - - - - 0 - -

- - - - - - - -

- 0 - - - 0 - -

- - - - - 0 - -

- - - - - 1 - 1

- 0 - - - 0 - -

- - - - - 0 - 0

- - - 0 - 0 - -

- 1 - 1 - 1 - 1

- - - - - 1 - -

- 0 - - - 0 - -



- 0 - - - 0 - -

- 1 - - - 1 - -

- 2 - 2 - 2 - 2

- - - - - - - -

- 0 - 0 - 0 - -

- - - 0 - 0 - -

- - - - - 0 - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - 1 - -

- - - - - 0 - -

- 0 - 0 - 0 - -



Izolált kromoszómák DNS mintái Teljes genomi DNS
7M 7U Ae. comosa (MM) Ae. umbellulata (UU)

- 0 - 0

- - - 0

- - - 0

- 0 - 0

- 1 - 1

- - - -

- - - 0

- - - 0

- - - 0

- 1 - 1

- - - 0

- - - 1

- - - 1

- - - -

- - - 0

- - - 0

- - - 0

- 0 - 0

- 0 - 0

- - - -

- 0 - 0

- - - 0

- - - 1

- - - -

- 0 - 0

- - - -

- 0 - 0

- 1 - 1

- 0 - 0

- - - 0

- - - 0

- - - -

- - - 1

- - - 0

- - - -

- - - 0

- 0 - 0

- - - 1

- - - 0

- - - 0

- - - 0

- - - 1

- 1 - 1

- - - 0



- 0 - 0

- - - 1

- 2 - -

- - - -

- 0 - 0

- - - 0

- - - 0

- - - -

- - - -

- - - -

- - - 1

- - - 0

- 0 - 0



Ae. biuncialis 
Marker Kr. cM

1 mab4490 TGCAGTGCAGAALG9 5US 0
2 mab1755 TGCAGCGGATGGLG9 5US 0.67
3 mab865 TGCAGCAGCAGTLG9 5US 0.89
4 fM2-mab3010 TGCAGTGTTGTTLG9 5US 4.53
5 mab940 TGCAGGGCGACGLG9 5US 5.87
6 mab4413 TGCAGGCCGCGTLG9 5US 7.94
7 mab432 TGCAGTGCATTGLG9 5US 11.65
8 mab4181 TGCAGCATGATCLG9 5US 13
9 mab4667 TGCAGGAAGCA LG9 5US 14.8

10 mab3952 TGCAGACGGGCGLG9 5US 19.37
11 mab2098 TGCAGAGACAAALG9 5US 21.17
12 mab2621 TGCAGCCGTCGCLG9 5US 23.45
13 mab4253 TGCAGTGTCCTGLG9 5US 24.81
14 M12-mab5438 TGCAGCCTCGGGLG9 5US 28.95
15 mab3687 TGCAGGATCCTCLG9 5US 30.75
16 mab494 TGCAGGATCTTCLG9 5US 33.23
17 mab1508 TGCAGCGTGAGTLG9 5US 36.18
18 mab4370 TGCAGTGGCGCCLG9 5US 40.76
19 U123-mab5698 TGCAGCCCAACALG9 5US 47.49
20 fU1-mab660 TGCAGGCCGCGLG9 5US 50.2
21 mab2440 TGCAGAAATGGCLG9 5US 54.78
22 C-mab1749 TGCAGCGCTCTCLG9 5US 56.12
23 mab1411 TGCAGCGACAGCLG9 5US 56.34
24 mab3474 TGCAGAAACCCCLG9 5US 62.09
25 mab891 TGCAGTACAATALG9 5US 62.76
26 fM2-mab2997 TGCAGACAAATTLG9 5US 66.4
27 mab4056 TGCAGCCCCAACLG9 5US 83.66
28 mab2246 TGCAGGGACAGGLG9 5US 85.69
29 mab4126 TGCAGAACAATCLG9 5US 86.81
30 mab1928 TGCAGCAGGTCCLG9 5US 87.93
31 mab3737 TGCAGCGCGCGLG9 5US 89.05
32 mab243 TGCAGGAGGTACLG9 5US 90.62
33 mab1422 TGCAGGCGTACTLG9 5US 94.5
34 M12--mab5019 TGCAGGTCGCCCLG9 5US 95.17
35 mab3226 TGCAGCAGTGGCLG9 5US 98.58
36 M12-mab5220 TGCAGCAGAGCCLG9 5US 104.68
37 U123-mab5615 TGCAGATATTTGGLG9 5US 108.14
38 M12-mab5315 TGCAGCTGGAGGLG9 5US 109.26
39 mab923 TGCAGTTGACCTLG9 5US 109.93
40 mab1113 TGCAGGTTGCAGLG9 5US 114.02
41 mab1467 TGCAGCAGCTCCLG9 5US 117.72
42 fM2-mab2981 TGCAGAAGTTCALG9 5US 123.33
43 mab2224 TGCAGGACCGAGLG9 5US 124.69
44 mab540 TGCAGCGAGCT LG9 5US 126.28

Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



45 M12-mab5188 TGCAGGAGCCAGLG9 5US 127.4
46 mab1688 TGCAGGGTCTTGLG9 5US 130.57
47 U123-mab5576 TGCAGTGAACTGLG9 5US 134.49
48 mab489 TGCAGCGACGAALG9 5US 137.47
49 M12-mab5041 TGCAGGGAGGGGLG9 5US 138.59



Legjobb BLASTn találat

Kr. start end e-érték Azonossági % Kr.

5A 5.82E+08 5.82E+08 2.82E-10 93.33 5B
5A 5.81E+08 5.81E+08 1.62E-17 89.86 7B
5A 5.84E+08 5.84E+08 2.57E-21 94.20 5B
5A 5.85E+08 5.85E+08 6.06E-23 95.65 5B
5A 5.85E+08 5.85E+08 5.78E-14 95.92 5B
5A 5.85E+08 5.85E+08 3.64E-17 98.11 5B
5A 5.92E+08 5.92E+08 2.46E-08 94.74 5B
5A 5.93E+08 5.93E+08 6.06E-23 95.65 5B

5A 5.72E+08 5.72E+08 1.78E-16 90.63 1B
5A 5.97E+08 5.97E+08 1.09E-19 94.03 5B
5A 5.99E+08 5.99E+08 1.33E-18 90.28 5B
6A 5.56E+08 5.56E+08 2.3 89.66 7B
5A 6E+08 6E+08 2.57E-20 96.72 5B
5A 6E+08 6E+08 6.28E-07 96.97 5B
5A 6E+08 6E+08 2.23E-05 93.75 5B
7A 83720914 83720950 0.046 83.78 7B
4A 6.63E+08 6.63E+08 3.65E-10 91.84 5B
5A 6.1E+08 6.1E+08 1.42E-24 97.10 5B
1A 3.89E+08 3.89E+08 0.009 87.88 5B
5A 6.14E+08 6.14E+08 1.42E-24 97.10 5B
5A 6.17E+08 6.17E+08 6.06E-23 95.65 5B
5A 6.17E+08 6.17E+08 2.11E-22 96.92 5B
5A 6.2E+08 6.2E+08 0.14 95.65 5B
7A 4.7E+08 4.7E+08 0.29 88.89 3B
5A 6.23E+08 6.23E+08 4.66E-18 92.31 5B
5A 6.37E+08 6.37E+08 3.35E-06 76.12 5B
3A 6.35E+08 6.35E+08 5.31E-11 84.38 5B
4A 4.83E+08 4.83E+08 2.8 100.00 7B
5A 6.44E+08 6.44E+08 6.06E-23 95.65 5B
5A 6.44E+08 6.44E+08 1.89E-07 89.36 5B
2A 7.6E+08 7.6E+08 2.09E-06 100.00 5B
6A 5.04E+08 5.04E+08 5.8 95.24 5B
5A 6.49E+08 6.49E+08 0.000174 80.36 5B
4A 6.2E+08 6.2E+08 0.51 81.58 5B
7A 2.15E+08 2.15E+08 3.8 100.00 7B
5A 6.54E+08 6.54E+08 1.98E-16 88.73 5B
5A 6.54E+08 6.54E+08 9.6E-08 78.67 5B
5A 6.31E+08 6.31E+08 1.7 91.67 4B
4A 6.88E+08 6.88E+08 6.63E-12 95.75 2B
5A 6.61E+08 6.61E+08 1.42E-24 97.10 4B
5A 6.65E+08 6.65E+08 3.14E-20 92.75 4B
5A 6.64E+08 6.64E+08 7.38E-22 94.20 4B
5A 6.66E+08 6.66E+08 6.88E-08 97.14 4B

T. aestivum A genom T. aestivum B genom



5A 6.66E+08 6.66E+08 4.31E-10 93.33 4B
5A 6.67E+08 6.67E+08 1.42E-24 97.10 4B
5A 6.69E+08 6.69E+08 7.88E-09 100.00 4B
2A 15602777 15602817 6.66E-11 97.56 4B
5A 6.71E+08 6.71E+08 7.88E-09 95.00 4B



start end e-érték Azonossági % Kr. start

5.68E+08 5.68E+08 2.79E-10 93.33 5D 4.62E+08
6.03E+08 6.03E+08 0.027 86.11 5D 4.61E+08

5.7E+08 5.7E+08 1.15E-19 92.75 5D 4.64E+08
5.72E+08 5.72E+08 2.89E-27 100.00 5D 4.65E+08
5.72E+08 5.72E+08 2.58E-12 92.16 5D 4.65E+08
5.73E+08 5.73E+08 6.9E-14 94.44 5D 4.65E+08

5.8E+08 5.8E+08 2.12E-09 97.37 5D 4.73E+08
5.8E+08 5.8E+08 3.29E-20 92.75 5D 4.73E+08

66183035 66183098 1.81E-16 90.63 7D 1.33E+08
5.86E+08 5.86E+08 1.15E-19 94.20 5D 4.78E+08
5.88E+08 5.88E+08 2.7E-21 93.06 5D 4.8E+08
81048879 81048912 0.68 85.71 5D 4.8E+08
5.89E+08 5.89E+08 2.7E-20 96.72 5D 4.81E+08
5.89E+08 5.89E+08 2.3E-06 96.88 5D 4.81E+08

5.9E+08 5.9E+08 2.34E-05 93.75 5D 4.81E+08
2.37E+08 2.37E+08 0.59 82.86 1D 3.55E+08
6.48E+08 6.48E+08 1.34E-09 90.20 4D 15420341
6.04E+08 6.04E+08 0.027 78.95 1D 1.63E+08
3.64E+08 3.64E+08 0.41 84.85 5D 4.91E+08
6.06E+08 6.06E+08 6.36E-23 95.65 5D 4.92E+08

6.1E+08 6.1E+08 6.36E-23 95.65 5D 4.94E+08
6.1E+08 6.1E+08 1.5E-24 97.10 5D 4.94E+08

6.14E+08 6.14E+08 4.51E-08 100.00 5D 4.96E+08
3.42E+08 3.42E+08 1.1 91.30 3D 9538433
6.18E+08 6.18E+08 1.15E-19 93.85 5D 4.98E+08

6.4E+08 6.4E+08 3.52E-06 92.11 5D 5.1E+08
6.43E+08 6.43E+08 4.58E-12 84.06 3D 4.96E+08
2.36E+08 2.36E+08 3 95.46 4D 1.83E+08
6.49E+08 6.49E+08 6.36E-23 95.65 5D 5.16E+08
6.49E+08 6.49E+08 5.69E-08 86.28 5D 5.17E+08
6.53E+08 6.53E+08 5.52E-14 95.92 5D 5.19E+08
6.55E+08 6.55E+08 7.95E-05 85.71 5D 5.2E+08
6.56E+08 6.56E+08 1.23E-25 98.55 5D 5.21E+08

7E+08 7E+08 2.41E-05 91.67 5D 5.22E+08
5.89E+08 5.89E+08 4 100.00 5D 5.26E+08
6.62E+08 6.62E+08 2.7E-21 95.46 5D 5.27E+08
6.63E+08 6.63E+08 1.01E-07 78.67 5D 5.27E+08
5.77E+08 5.77E+08 0.5 83.78 3D 4.59E+08
1.23E+08 1.23E+08 6.96E-12 95.75 1D 4.16E+08

6.1E+08 6.1E+08 1.23E-25 98.55 4D 4.81E+08
6.16E+08 6.16E+08 1.5E-24 97.10 4D 4.84E+08
6.15E+08 6.15E+08 1.5E-24 97.10 4D 4.84E+08
6.17E+08 6.17E+08 8.79E-07 94.29 4D 4.85E+08

T. aestivum B genom T. aestivum D genom



6.18E+08 6.18E+08 3.97E-17 96.36 5D 2.66E+08
6.2E+08 6.2E+08 1.5E-24 97.10 4D 4.86E+08

6.22E+08 6.22E+08 8.28E-09 100.00 4D 4.87E+08
6.28E+08 6.28E+08 8.51E-10 95.12 4D 4.9E+08

6.3E+08 6.3E+08 4.58E-12 85.71 4D 4.9E+08



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

end e-érték Azonossági % 1M 1U 2M

4.62E+08 1.03E-14 100.00 - - -

4.61E+08 1.17E-24 97.10 - - -

4.64E+08 9.6E-26 98.55 - - -

4.65E+08 6.06E-22 94.20 - 0 -

4.65E+08 2.4E-11 91.84 - - -

4.65E+08 2.91E-17 98.11 - - -

4.73E+08 1.97E-08 94.74 - - -

4.73E+08 1.17E-24 97.10 - - -

- - -

1.33E+08 6.05E-15 89.06 - - -

4.78E+08 8.99E-20 94.20 - - -

4.8E+08 6.91E-15 87.88 - - -

4.8E+08 3.97E-15 96.08 - - -

4.81E+08 1.07E-17 93.44 - - -

4.81E+08 5.03E-07 96.97 - - -

4.81E+08 1.78E-05 93.75 - - -

3.55E+08 5.8 100.00 - - -

15420390 3.8E-15 98.04 - - -

1.63E+08 3.1 95.46 - - -

4.91E+08 1.2E-07 100.00 - - -

4.92E+08 4.97E-23 95.65 - - -

4.94E+08 6.06E-22 94.20 - - -

4.94E+08 1.74E-22 96.92 - - -

4.96E+08 3.44E-08 100.00 - - -

9538455 0.82 91.30 - - -

4.98E+08 3.82E-18 92.31 - - -

5.1E+08 0.000114 89.19 - - -

4.96E+08 3.58E-12 85.94 - - -

1.83E+08 2.3 91.67 - 0 -

5.16E+08 1.17E-24 97.10 - - -

5.17E+08 1.97E-12 92.45 - 1 -

5.19E+08 3.63E-15 97.96 - 0 -

5.2E+08 8.35E-10 93.18 - - -

5.21E+08 2.26E-27 100.00 - 1 -

5.22E+08 3.75E-08 89.13 - 1 -

5.26E+08 6.06E-22 94.20 - - -

5.27E+08 1.25E-11 83.56 - - 0

5.27E+08 7.89E-08 78.67 - - -

4.59E+08 1.02E-08 87.76 - - -

4.16E+08 5.27E-06 92.31 - - -

4.81E+08 9.6E-26 98.55 - - -

4.84E+08 1.17E-24 97.10 - - -

4.84E+08 2.26E-27 100.00 - - -

4.85E+08 1.29E-09 100.00 - - -

 D genom



2.66E+08 7.1 83.87 - - -

4.86E+08 1.17E-24 97.10 - - -

4.87E+08 1.42E-23 97.02 - - -

4.9E+08 3.59E-13 100.00 - - -

4.9E+08 4.36E-11 84.29 - - 1



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

2U 3M 3U 4M 4U 5M 5U 6M

- - - - - - - -

- - 0 - - - 0 -

- - - - - - - -

- - - - 0 - 0 -

- - - - - - 1 -

- - - - - - - -

- - - - - - - -

- - - - - - 1 -

- - - - - - 0 -

- - - - - - - -

- - - - - - 1 -

- - - - - - - -

- - - - - - 1 -

- - - - - - - -

- - - - - - - -

0 - - - 0 - 0 0

- - - - 0 - 0 -

- - 0 - - - 0 -

- - 0 - - - 0 -

- - 0 - 0 - 0 -

- - 1 - - - 1 -

- - - - - - - -

- - - - - - - -

0 - - - - - 0 -

- - 1 - - - 1 -

- - - - - - - -

- - - - 1 - 1 -

- - 0 - - - 0 -

- - - - - - 0 -

- - - - - - 1 -

- - - - - - 1 -

- - 0 - - - 0 -

0 - 0 - - - 0 -

- - - - - - 2 -

- - 1 - - - 1 -

- - - - - - - -

- - - - - - 1 -

- - - - - - 0 -

- - - - 1 - 1 -

- - - - - - - -

- - - - 1 - 1 -

- - - - - - 1 -

- - 0 - - - 0 -

- - - - 0 - 0 -



- - - - - - 1 -

- - 1 - - - 1 -

- - - - - - - -

- 1 - - - - 1 -

- - - - 1 - 1 -



Izolált kromoszómák DNS mintái Teljes genomi DNS
6U 7M 7U

- - - - -

- - - - 0

- - - - -

- - 0 - 0

- - - - 1

- - - - -

- - - - -

- - - - 1

- - - - 0

- - - - -

- - - - 1

- - - - -

1 - - - 1

- - - - -

- - - - -

0 - 0 - 0

0 - - - 0

- - 0 - 0

- - - - 0

0 - - - 0

1 - - - 1

- - - - -

- - - - -

- - 0 - 0

- - 1 - 1

- - - - -

- - - - 1

- - - - 0

- - - - 0

- - - - 1

- - - - 1

- - - - 0

0 - 0 - 0

- - 0 - 2

- - 1 - 1

- - - - -

- - - - 1

- - - - 0

- - 1 - 1

- - - - -

- - - - 1

- - - - 1

- - 0 - 0

- - 0 - 0

Ae. comosa 
(MM)

Ae. umbellulata 
(UU)



1 - - - 1

- - - - 1

- - - - -

- - - - 1

- - - - 1



Legjobb BLASTn találat
Ae. biuncialis 
Marker Kr. cM Kr.

1 U123-mab5678 TGCAGGCCTCCLG2 6M 0 6A
2 mab1015 TGCAGAACGGGLG2 6M 2.27 6A
3 mab1208 TGCAGCAGTGALG2 6M 4.06 6A
4 fU1-mab752 TGCAGACTGTGLG2 6M 5.4 7A
5 U123-mab5604 TGCAGGAGAGALG2 6M 6.74 6A
6 fM2-mab3045 TGCAGCGCTTGLG2 6M 12.01 6A
7 M12-mab5008 TGCAGCCTACCLG2 6M 13.8 6A
8 G-mab294 TGCAGGAGCGCLG2 6M 14.47 6A
9 mab279 TGCAGACCTGGLG2 6M 23.67 6A

10 mab3475 TGCAGAGCTTGLG2 6M 28 6A
11 mab296 TGCAGGCACTCLG2 6M 30.25 6A
12 mab3424 TGCAGTACTACLG2 6M 32.5 6A
13 mab956 TGCAGTACTACLG2 6M 36.39 6A
14 mab3339 TGCAGATCCCTLG2 6M 44.37 6A
15 fM2-mab3057 TGCAGAAGAAALG2 6M 45.71 6A
16 mab4298 TGCAGGGGGAALG2 6M 47.29 6A
17 fM2-mab3058 TGCAGTTGCGTLG2 6M 50.46 6A
18 mab4741 TGCAGGGAGCTLG2 6M 51.13 6A
19 mab1125 TGCAGCTTCAGLG2 6M 53.84 6A
20 mab1152 TGCAGCCGAAGLG2 6M 59.12 7A
21 mab4092 TGCAGGTCGTGLG2 6M 60.46 6A
22 mab263 TGCAGGGCTGGLG2 6M 61.13 6A
23 mab587 TGCAGGTTGTGLG2 6M 62.02 6A
24 mab3497 TGCAGCAACCALG2 6M 62.46 6A
25 fM2-mab3060 TGCAGCCGCCTLG2 6M 63.13 6A
26 fU1-mab795 TGCAGCTTCTGLG2 6M 64.02 6A
27 mab3617 TGCAGCAGCTTLG2 6M 67.66 6A
28 fU1-mab657 TGCAGACGAAGLG2 6M 68.55 6A
29 mab887 TGCAGACGGA LG2 6M 69.67 6A
30 fU1-mab799 TGCAGCAGTACLG2 6M 72.38 6A
31 fU1-mab831 TGCAGCGGCACLG2 6M 73.05 7A
32 fU1-mab719 TGCAGTAGATTLG2 6M 73.72 6A
33 mab4142 TGCAGCATCAGLG2 6M 75.52 6A
34 mab501 TGCAGCTGGGGLG2 6M 76.19 6A
35 fM2-mab2858 TGCAGGGACAGLG2 6M 78.44 6A
36 mab1392 TGCAGTAACAGLG2 6M 78.88 6A
37 mab4031 TGCAGAATCCTLG2 6M 79.1 6A
38 mab3667 TGCAGAGACGCLG2 6M 80.44 6A
39 mab1246 TGCAGGTTGCCLG2 6M 82.01 6A
40 mab310 TGCAGCTCAACLG2 6M 89.95 6A
41 mab2221 TGCAGCTGCCGLG2 6M 90.84 6A
42 mab4024 TGCAGCGCGGALG2 6M 92.64 6A

T. aestivum A genom
Marker 
szekvencia

Kapcsolts
ági 
csoport 
(LG)



43 mab889 TGCAGGGTTGGLG2 6M 93.98 6A
44 mab3905 TGCAGGTCGTCLG2 6M 95.1 6A
45 fU1-mab853 TGCAGCGGCGGLG2 6M 95.54 6A
46 mab4204 TGCAGCACCGTLG2 6M 97.56 7A
47 fU1-mab696 TGCAGCCAAGCLG2 6M 100.51 6A
48 M12-mab5162 TGCAGGCAGGCLG2 6M 105.8 6A
49 mab3701 TGCAGCAGCAGLG2 6M 106.69 7A
50 U123-mab5508 TGCAGCACTTCLG2 6M 109.17 6A
51 mab337 TGCAGCCACCGLG2 6M 110.51 6A
52 mab3074 TGCAGGCGGTCLG2 6M 115.33 6A
53 mab491 TGCAGAGTCTCLG2 6M 116.91 6A
54 U123-mab5549 TGCAGCAGCGCLG2 6M 121.77 6A
55 M12-mab5440 TGCAGATGCTALG2 6M 123.57 6A
56 mab312 TGCAGTTAGGGLG2 6M 125.14 6A
57 mab3480 TGCAGGGGCGCLG2 6M 126.71 6A
58 fU1-mab800 TGCAGGACGCGLG2 6M 130.15 6A
59 fU1-mab686 TGCAGCAGCAGLG2 6M 132.42 3A
60 C-mab1100 TGCAGCCCGCALG2 6M 137.47 6A
61 mab1067 TGCAGCACCGCLG2 6M 141.17 6A
62 mab4714 TGCAGCTGCGALG2 6M 143 7A
63 mab1198 TGCAGGGCGCLG2 6M 144.14 6A
64 mab3075 TGCAGCAGGCALG2 6M 146.64 6A
65 mab2049 TGCAGAGGCAGLG2 6M 148.01 4A
66 mab3871 TGCAGCGCACALG2 6M 149.61 6A



Legjobb BLASTn találat

start end e-érték Azonossági % Kr. start

4955650 4955708 1.17E-06 81.36 1B 21474623
2952520 2952559 1.99E-10 97.50 6B 7943485
5135306 5135373 9.6E-27 100.00 7B 6.02E+08

2.37E+08 2.37E+08 0.37 92.00 6B 11330588
6608865 6608930 3.58E-13 85.51 6B 12599430
7394874 7394942 6.06E-23 95.65 6B 13950917
9274114 9274172 7.38E-22 100.00 6B 15806180
9572504 9572563 1.25E-12 88.33 6B 16608469

12627095 12627163 1.42E-24 97.10 6B 21209894
14388776 14388824 5.52E-14 95.92 6B 23628964
14493318 14493386 6.06E-23 95.65 6B 24755194
15695052 15695097 8.08E-11 93.48 6B 26512601
15939618 15939663 1.9E-12 95.65 6B 16608417
22530913 22530950 4.75E-11 100.00 6B 38885290
22554827 22554881 7.86E-20 100.00 6B 38970817
23364838 23364875 2.02E-09 97.37 6B 40451399
23962030 23962098 6.06E-23 95.65 6B 42230505
3.31E+08 3.31E+08 0.93 83.78 6B 42398342
26529298 26529352 2.03E-14 92.73 6B 45542097
6.57E+08 6.57E+08 0.62 90.00 6B 47105044
28410714 28410780 7.38E-22 95.52 6B 49437545
30868292 30868358 1.74E-23 97.02 6B 50483728
30455224 30455257 0.001 88.24 6B 51311272
29319681 29319711 0.00014 93.55 6B 54098786
32865387 32865455 3.14E-20 92.75 6B 57910569
47644553 47644620 4.08E-25 98.53 6B 81026546
64320109 64320161 4.25E-16 96.23 6B 1.21E+08
93271886 93271954 8.42E-15 86.96 6B 1.5E+08
80819690 80819755 6.91E-16 89.39 6B 1.37E+08
1.05E+08 1.05E+08 4.08E-05 93.94 6B 1.65E+08
6.81E+08 6.81E+08 0.000109 91.18 5B 6.18E+08
4.36E+08 4.36E+08 2.32E-10 95.24 6B 4.5E+08

4.5E+08 4.5E+08 6.06E-23 95.65 6B 5.13E+08
4.55E+08 4.55E+08 2.32E-10 95.24 6B 5.06E+08
4.92E+08 4.92E+08 3.14E-20 92.75 6B 5.28E+08
5.03E+08 5.03E+08 3.82E-19 95.16 6B 5.44E+08
4.99E+08 4.99E+08 2.99E-10 95.24 6B 5.38E+08
5.15E+08 5.15E+08 2.11E-21 98.36 6B 5.59E+08

5.3E+08 5.3E+08 3.9E-07 92.68 6B 5.76E+08
5.6E+08 5.6E+08 1.55E-15 96.15 6B 6.26E+08

5.62E+08 5.62E+08 4.98E-05 77.61 6B 6.31E+08
5.63E+08 5.63E+08 1.78E-05 96.67 6B 6.32E+08

T. aestivum A genom T. aestivum B genom



5.63E+08 5.63E+08 7.76E-09 94.87 7B 8968614
5.68E+08 5.68E+08 1.17E-16 98.08 6B 6.39E+08
5.73E+08 5.73E+08 8.08E-11 93.48 6B 6.44E+08
4.19E+08 4.19E+08 0.028 96.00 7B 61544491
5.74E+08 5.74E+08 2.24E-12 93.88 6B 6.46E+08
5.75E+08 5.75E+08 6.06E-09 97.37 6B 6.48E+08

4.1E+08 4.1E+08 0.25 89.66 6B 6.48E+08
5.8E+08 5.8E+08 6.06E-23 95.65 6B 6.56E+08
5.8E+08 5.8E+08 2.75E-27 100.00 6B 6.57E+08

5.88E+08 5.88E+08 3.82E-19 92.54 6B 6.64E+08
5.92E+08 5.92E+08 4.94E-09 100.00 6B 6.72E+08
5.93E+08 5.93E+08 7.38E-22 94.20 6B 6.74E+08
5.93E+08 5.93E+08 1.62E-17 89.86 6B 6.75E+08
5.94E+08 5.94E+08 1.85E-10 83.58 6B 6.76E+08
5.94E+08 5.94E+08 0.000163 96.43 6B 6.76E+08
5.95E+08 5.95E+08 9.55E-20 95.24 6B 6.8E+08
7.49E+08 7.49E+08 0.084 95.65 6B 6.8E+08
5.98E+08 5.98E+08 2.75E-27 100.00 6B 6.87E+08

3.7E+08 3.7E+08 1.3 95.46 6B 6.88E+08
5.06E+08 5.06E+08 0.000124 91.18 6B 6.89E+08
2.05E+08 2.05E+08 0.48 86.49 3B 3.85E+08

6E+08 6E+08 4.97E-24 97.06 6B 6.9E+08
4.75E+08 4.75E+08 2.9 91.67 6B 6.91E+08
6.02E+08 6.02E+08 4.01E-05 89.19 6B 6.92E+08



end e-érték Azonossági % Kr. start end

21474691 1.71E-17 89.86 5D 1.65E+08 1.65E+08
7943524 2.09E-10 97.50 6D 4629802 4629841

6.02E+08 0.027 73.53 6D 5829836 5829903
11330628 4.09E-07 90.24 6D 6009952 6009992
12599498 4.01E-19 91.30 6D 6970778 6970846
13950984 2.22E-22 95.59 6D 7484072 7484140
15806237 1.15E-19 98.28 6D 1.5E+08 1.5E+08
16608537 4.01E-19 91.30 6D 9062479 9062547
21209962 1.23E-25 98.55 6D 11358689 11358757
23629011 5.43E-08 87.50 6D 13133013 13133062
24755262 1.5E-24 97.10 6D 13276649 13276717
26512646 8.48E-11 93.48 5D 27984993 27985038
16608462 3.85E-15 100.00 6D 9062427 9062472
38885327 4.99E-11 100.00 6D 4.35E+08 4.35E+08
38970870 1.49E-16 96.30 6D 24028771 24028824
40451436 2.12E-09 97.37 6D 24830727 24830764
42230573 6.36E-23 95.65 6D 25851482 25851550
42398400 1.35E-11 88.14 6D 25929703 25929764
45542152 3.17E-12 89.29
47105081 2.42E-06 92.11 6D 4.16E+08 4.16E+08
49437609 9.43E-21 95.39 6D 27057081 27057147
50483796 6.36E-23 95.65 6D 27452834 27452897
51311305 0.001 88.24 6D 27538999 27539032
54098822 3.45E-06 91.89 7D 5.95E+08 5.95E+08
57910633 9.43E-21 95.39 6D 29875315 29875383
81026613 2.22E-22 95.59 5D 52399849 52399916
1.21E+08 4.46E-16 96.23 6D 50741708 50741760

1.5E+08 1.71E-17 89.86 6D 56927982 56928050
1.37E+08 1.4E-18 91.30 6D 63714626 63714690
1.65E+08 1.15E-18 95.08 6D 86800253 86800320
6.18E+08 0.005 92.86 6D 2.26E+08 2.26E+08

4.5E+08 2.97E-09 95.00 6D 2.89E+08 2.89E+08
5.13E+08 6.36E-23 95.65 6D 3.13E+08 3.13E+08
5.06E+08 2.44E-10 95.24
5.28E+08 1.5E-24 97.10 6D 3.51E+08 3.51E+08
5.44E+08 4.01E-19 92.54 6D 3.62E+08 3.62E+08
5.38E+08 1.62E-07 87.23 6D 3.57E+08 3.57E+08
5.59E+08 1.4E-17 93.44 6D 3.73E+08 3.73E+08
5.76E+08 4.09E-07 92.68 6D 3.86E+08 3.86E+08
6.26E+08 1.09E-17 98.15 6D 4.15E+08 4.15E+08
6.31E+08 3.52E-07 83.33 6D 4.19E+08 4.19E+08
6.32E+08 0.000228 93.33 6D 4.19E+08 4.19E+08

 B genom T. aestivum D genom



8968649 0.008 87.18 6D 4.2E+08 4.2E+08
6.39E+08 1.23E-16 98.08 6D 4.24E+08 4.24E+08
6.44E+08 2E-12 95.65 6D 4.28E+08 4.28E+08
61544515 0.35 92.00 6D 4.29E+08 4.29E+08
6.46E+08 2.35E-12 93.88 6D 4.29E+08 4.29E+08
6.48E+08 1.5E-10 93.48 6D 4.3E+08 4.3E+08
6.48E+08 8.12E-08 94.60 6D 4.3E+08 4.3E+08
6.56E+08 2.89E-27 100.00 6D 4.34E+08 4.34E+08
6.57E+08 8.84E-15 86.96 6D 4.34E+08 4.34E+08
6.64E+08 1.82E-23 97.02 6D 4.39E+08 4.39E+08
6.72E+08 5.18E-09 100.00 6D 4.46E+08 4.46E+08
6.74E+08 6.36E-23 95.65 6D 4.46E+08 4.46E+08
6.75E+08 6.36E-23 95.65 6D 4.47E+08 4.47E+08
6.76E+08 3.08E-14 88.06 6D 4.47E+08 4.47E+08
6.76E+08 0.000171 96.43 2D 6.34E+08 6.34E+08

6.8E+08 2.36E-21 98.36 6D 4.49E+08 4.49E+08
6.8E+08 0.007 96.00 7D 3.94E+08 3.94E+08

6.87E+08 1.5E-24 97.10 6D 4.52E+08 4.52E+08
6.88E+08 0.000212 85.37 6D 4.53E+08 4.53E+08
6.89E+08 3.07E-06 94.12 6D 4.53E+08 4.53E+08
3.85E+08 6.1 95.24 2D 3.58E+08 3.58E+08

6.9E+08 6.36E-23 95.65 6D 4.54E+08 4.54E+08
6.91E+08 1.01E-12 89.83 6D 4.55E+08 4.55E+08
6.92E+08 3.45E-06 91.89 6D 4.55E+08 4.55E+08



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

e-érték Azonossági % 1M 1U 2M 2U

0.9 95.65 - - - -

3.75E-12 100.00 0 - - -

7.88E-27 100.00 0 - - -

0.000162 85.37 - - - -

3.14E-19 91.30 - - - -

4.97E-23 95.65 - - - -

0.9 86.67 - - - -

1.17E-24 97.10 - - - -

2.26E-27 100.00 - - - -

3.4E-09 88.00 - - - -

2.26E-27 100.00 - - - 1

1.61E-12 95.65 - - 0 -

3.11E-15 100.00 - 0 - -

1.33E-10 100.00 - - - -

5.89E-14 92.59 - - - -

1.97E-08 94.74 - - - -

2.58E-20 92.75 - - 0 -

3.15E-18 93.55 - - - -

- - - -

0.012 92.86 - - - -

6.06E-22 95.52 - - - -

3.14E-19 93.75 - - - -

8.71E-05 91.18 - - - -

0.064 92.31 - - - -

1.17E-24 97.10 - - - -

2.41E-14 86.77 - - 1 -

3.4E-16 96.23 0 - - -

1.17E-24 97.10 - - 1 -

3.82E-18 92.31 - - - -

9.36E-06 76.47 - - 1 -

3.95E-09 100.00 - - - -

4.1E-06 94.12 0 - - -

1.17E-24 97.10 0 - - -

- - - -

1.17E-24 97.10 - - - -

8.42E-14 85.92 - - 1 -

4.56E-07 86.96 - - - -

1.69E-21 98.36 - - 0 -

0.084 95.83 - - - -

1.96E-19 100.00 - - - -

6.06E-22 96.88 - - - -

3.35E-07 100.00 - - - -



0.02 90.00 - - 1 -

9.35E-17 98.08 - - - -

1.61E-12 95.65 - - - -

0.006 83.72 0 - - -

4.42E-14 95.92 - - 1 -

1E-17 94.92 - - - -

5.65E-09 97.30 - - - -

1.98E-15 90.32 - - - -

2.26E-27 100.00 - - - -

1.42E-23 97.02 - - - 1

2.05E-06 94.12 - - - -

6.06E-22 94.20 - - - -

2.58E-20 92.75 - - - -

1.42E-23 98.46 - - - -

2.9 100.00 - - - -

2.67E-19 98.25 - - - -

0.067 95.65 0 - 0 -

2.26E-27 100.00 - - - -

6.03E-10 95.12 - - - -

2.63E-06 94.12 - - - -

2.39E-10 100.00 - - - -

4.97E-23 95.65 - - - -

1.49E-15 93.22 - - - -

8.38E-07 92.31 - - - -



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

3M 3U 4M 4U 5M 5U 6M 6U

- - - - - - - -

- - - - - - 0 -

0 - - - 0 - 0 -

- - - - - - - -

- - - - - - 0 -

- - - - - - - -

- - - - - - - -

- - - - - - 0 -

- - - - - - 1 -

- - - - 0 - 0 -

- - - - - - 1 -

0 - 0 - - - 0 -

0 - - - - - 0 0

0 - - - - - 0 -

- - - - - - - -

- - - - - - - -

2 - - - - - 2 -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

1 - - - 1 - 1 -

- - - - - - 1 -

- - - - - - 1 -

1 - - - 1 - 1 -

- - - - - - 0 -

- - - - 1 - 1 -

- - - - - - - -

- - - - - - 1 -

0 - - - - - 0 -

- - - - - - 0 -

- - - - - - 0 -

1 - - - 1 - 1 -

0 - - - - - 0 -

1 - - - - - 1 -

1 - - - - - 1 -

0 - - - - - 0 -

- - - - - - 1 -

0 - - - - - 0 -

- - - - - - - -

- - - - - - 0 -



1 - 1 - 1 - 1 -

1 - - - - - 1 -

- - - - - - - -

- - - - - - 0 -

1 - - - - - 1 -

- - - - - - 0 -

1 - - - - - 1 -

- - - - - - 1 -

- - - - - - - -

- - - - - - - -

0 - 0 - - - 0 -

- - - - - - - -

- - - - - - - -

- - - - - - 0 -

- - 0 - - - 0 -

- - - - - - - -

0 - - - - - 0 -

1 - - - - - 1 -

0 - - - 0 - 0 -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

1 - 1 - 1 - 1 -



Izolált kromoszómák DNS mintái Teljes genomi DNS
7M 7U Ae. comosa (MM)

- - - -

- - 0 -

- - 0 -

- - - -

- - 0 -

- - - -

- - - -

0 - 0 -

- - 1 -

0 - 0 -

- - 1 -

0 - 0 -

0 - 0 0

- - 0 -

- - - -

- - - -

- - 2 -

- - - -

- - - -

- - - -

- - - -

- - - -

- - 1 -

- - 1 -

- - 1 -

- - 1 -

- - 0 -

- - 1 -

- - - -

- - 1 -

- - - -

- - 0 -

- - 0 -

1 - 1 -

- - 0 -

- - 1 -

- - 1 -

- - 0 -

1 - 1 -

- - 0 -

- - - -

- - 0 -

Ae. umbellulata 
(UU)



1 - 1 -

1 - 1 -

- - - -

- - 0 -

1 - 1 -

- - 0 -

1 - 1 -

- - 1 -

- - 0 -

- - - -

0 - 0 -

- - - -

- - - -

- - 0 -

- - 0 -

- - - -

- - 0 -

- - 1 -

- - 0 -

- - - -

- - - -

- - 0 -

- - - -

1 - 1 -



Ae. biuncialis 
Marker Kr. cM

1 mab4445 TGCAGGATTGAGLG10 6UL 0
2 mab1324 TGCAGCACCTCT LG10 6UL 2.25
3 fU1-mab685 TGCAGAGAACCCLG10 6UL 8.48
4 mab3589 TGCAGTGCAGCGLG10 6UL 12.58
5 mab2294 TGCAGGAGCGCGLG10 6UL 13.03
6 mab4775 TGCAGTTTACATTLG10 6UL 13.95
7 mab1087 TGCAGGTCGGCGTLG10 6UL 16.03
8 fU1--mab767 TGCAGGTCGGCGLG10 6UL 16.71
9 mab2027 TGCAGAGGAGCGLG10 6UL 19.26

10 mab1273 TGCAGTAGGAGGLG10 6UL 22.25
11 mab3105 TGCAGAATACTGGLG10 6UL 27.3
12 M12-mab5115 TGCAGTGAACGGALG10 6UL 28.42
13 mab3458 TGCAGCTGCGACLG10 6UL 33.71
14 U123-mab5706 TGCAGCACGCGTLG10 6UL 43.75
15 mab3106 TGCAGTGGAGGALG10 6UL 47.89
16 M12-mab5137 TGCAGAGGAGCCLG10 6UL 49.47
17 mab4096 TGCAGGCTCGGGLG10 6UL 56.23
18 mab3643 TGCAGGCTCTCC LG10 6UL 56.9
19 mab3793 TGCAGTTTAAGGALG10 6UL 59.17
20 mab1043 TGCAGTATACATGLG10 6UL 61.44
21 mab3135 TGCAGATTCGTTGLG10 6UL 64.66
22 mab4037 TGCAGCGGTTGALG10 6UL 66.48
23 mab4756 TGCAGTCCCGCT LG10 6UL 78.25
24 mab3692 TGCAGCAGGGCCLG10 6UL 80.96
25 mab4352 TGCAGTTCCGAC LG10 6UL 81.4
26 mab441 TGCAGTTTCCCA LG10 6UL 81.62
27 M12-mab4916 TGCAGGACGCGCLG10 6UL 82.06
28 mab1545 TGCAGATCAGAATLG10 6UL 103.32
29 mab1077 TGCAGGTTGTCG LG10 6UL 108.71
30 fM2-mab2847 TGCAGGGAGAAGLG10 6UL 111.95
31 mab3752 TGCAGCGGATGTLG10 6UL 112.4
32 mab4398 TGCAGGACGGGCLG10 6UL 112.62
33 mab1627 TGCAGGGTCACGLG10 6UL 123.33
34 U123-mab5683 TGCAGCTGCTCCLG10 6UL 129.82
35 mab4187 TGCAGCCTCGCGLG10 6UL 132.76
36 mab95 TGCAGTAGGAGGLG10 6UL 135.48
37 mab3901 TGCAGGGGCAGCALG10 6UL 137.73
38 mab124 TGCAGTTGTGGALG10 6UL 141.36
39 fM2-mab2873 TGCAGTTTTGACALG10 6UL 142.49
40 mab1991 TGCAGGCAGGTGLG10 6UL 149.76
41 mab286 TGCAGCCCTCGCLG10 6UL 156.54
42 mab4695 TGCAGACGGAGGLG10 6UL 157.66
43 M12-mab5365 TGCAGCGTTACG LG10 6UL 165.72
44 mab2765 TGCAGGTGGATGLG10 6UL 167.54

Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



45 mab1641 TGCAGAAACCCAALG10 6UL 169.79
46 mab3819 TGCAGCAGGAGGLG10 6UL 173.89
47 fU1-mab763 TGCAGCCGCACCLG10 6UL 174.11
48 mab4698 TGCAGCCTGTGGLG10 6UL 176.13
49 mab1126 TGCAGAAGCGTGLG10 6UL 177.25
50 mab596 TGCAGCCGCGCCLG10 6UL 180.42
51 mab970 TGCAGTGATTGG LG10 6UL 185.94
52 mab1332 TGCAGAACTCCT LG10 6UL 186.61
53 fU1-mab683 TGCAGCAGCAACLG10 6UL 191.4



Legjobb BLASTn találat

Kr. start end e-érték Azonossági % Kr.

5A 2.74E+08 2.74E+08 3.35E-07 94.60 2B
7A 6.9E+08 6.9E+08 1.42E-24 97.10 7B
6A 34292538 34292580 2.04E-05 86.05 6B
6A 1.62E+08 1.62E+08 7.53E-10 95.12 3B
7A 6.95E+08 6.95E+08 6.06E-23 95.65 7B
5A 1.76E+08 1.76E+08 0.51 95.65 6B
7A 6.97E+08 6.97E+08 7.38E-22 94.20 7B
7A 6.97E+08 6.97E+08 1.17E-25 98.55 7B
7A 6.97E+08 6.97E+08 3.35E-07 78.87 7B
7A 7.04E+08 7.04E+08 1.98E-16 88.41 7B
6A 6683646 6683666 0.31 100.00 7B
7A 7.02E+08 7.02E+08 3.35E-07 79.10 7B
4A 6.93E+08 6.93E+08 0.14 92.00 4B
7A 7.09E+08 7.09E+08 4.08E-06 73.97 5B
7A 7.11E+08 7.11E+08 9.27E-10 93.18 7B
4A 4.06E+08 4.06E+08 0.026 86.11 2B
7A 7.18E+08 7.18E+08 4.8E-13 100.00 7B
7A 7.19E+08 7.19E+08 6.48E-15 91.53 7B
5A 2.73E+08 2.73E+08 2.4 95.65 4B
7A 7.22E+08 7.22E+08 0.024 95.83 7B
7A 7.24E+08 7.24E+08 0.31 77.55 6B
7A 7.25E+08 7.25E+08 0.000482 87.18 7B
7A 7.27E+08 7.27E+08 4.01E-05 91.43 1B
7A 96059591 96059622 1.83E-06 96.88 3B
4A 6.85E+08 6.85E+08 4.21E-05 79.69 2B
7A 6.15E+08 6.15E+08 6 95.46 7B
7A 7.32E+08 7.32E+08 2.75E-27 100.00 7B
2A 7.58E+08 7.58E+08 3.24E-12 95.65 2B
2A 7.59E+08 7.59E+08 2.23E-05 93.75 2B
2A 7.6E+08 7.6E+08 8.99E-21 94.20 2B
7A 79808037 79808072 0.072 83.33
2A 7.59E+08 7.59E+08 1.68E-22 100.00 2B
2A 7.77E+08 7.77E+08 3.44E-09 91.11 2B
2A 7.76E+08 7.76E+08 0.000606 81.63 5B
2A 7.75E+08 7.75E+08 4.08E-25 98.53 2B
2A 7.7E+08 7.7E+08 3.14E-20 92.75 2B
2A 7.7E+08 7.7E+08 6.45E-21 100.00 6B
2A 7.68E+08 7.68E+08 1.09E-11 92.00 2B
2A 7.7E+08 7.7E+08 2.26E-09 89.80 2B
1A 3.57E+08 3.57E+08 1.17E-06 77.61 5B
4A 3.62E+08 3.62E+08 7.38E-22 94.20 6B
2A 7.62E+08 7.62E+08 1.13E-08 94.87 2B
1A 5.44E+08 5.44E+08 7.38E-22 94.20 1B
2A 6.97E+08 6.97E+08 4.66E-18 91.05 1B

T. aestivum A genom T. aestivum B genom



5A 5.13E+08 5.13E+08 9.6E-08 82.76 7B
1A 5.52E+08 5.52E+08 1.5E-11 100.00 1B
1A 5.52E+08 5.52E+08 4.32E-15 97.96 1B
3A 6.47E+08 6.47E+08 2.24E-12 97.73 1B
1A 5.55E+08 5.55E+08 3.9E-07 90.24 1B
1A 5.56E+08 5.56E+08 2.23E-05 93.75 1B
2A 6.45E+08 6.45E+08 3.6 88.89 1B
1A 5.57E+08 5.57E+08 2.75E-27 100.00 1B
1A 5.59E+08 5.59E+08 0.004 87.88 6B



start end e-érték Azonossági % Kr. start

6.13E+08 6.13E+08 1.5E-24 97.10 3D 5.13E+08
6.75E+08 6.75E+08 1.23E-25 98.55 7D 5.96E+08
62701806 62701848 2.14E-05 86.05 5D 5.39E+08
7.72E+08 7.72E+08 6.49E-11 97.56 1D 55021680
6.83E+08 6.83E+08 6.36E-23 95.65 7D 6.03E+08
2.47E+08 2.47E+08 1.9 95.83 7D 14848111
6.87E+08 6.87E+08 6.36E-23 95.65 7D 6.04E+08
6.87E+08 6.87E+08 2.89E-27 100.00 7D 6.04E+08
6.89E+08 6.89E+08 7.74E-22 94.20 7D 6.06E+08
6.97E+08 6.97E+08 7.74E-22 95.52 7D 6.08E+08

7E+08 7E+08 4.01E-19 92.54 7D 6.11E+08
7.01E+08 7.01E+08 1.01E-07 82.76 7D 6.12E+08
1.36E+08 1.36E+08 0.51 92.31 5D 3.21E+08
3.09E+08 3.09E+08 0.000182 100.00 3D 5.21E+08
7.11E+08 7.11E+08 9.73E-10 93.18 7D 6.17E+08
5.69E+08 5.69E+08 0.008 96.55 6D 1.32E+08
7.21E+08 7.21E+08 6.14E-12 100.00 7D 6.23E+08
7.21E+08 7.21E+08 2.22E-08 83.05 1D 1.57E+08

2.4E+08 2.4E+08 0.72 100.00 7D 2.34E+08
7.27E+08 7.27E+08 0.31 100.00 7D 6.26E+08
2.22E+08 2.22E+08 1.2 95.65 7D 6.29E+08
7.31E+08 7.31E+08 1.19E-05 89.74 7D 6.29E+08
3.93E+08 3.93E+08 0.022 83.78 7D 6.38E+08
1.35E+08 1.35E+08 1.92E-06 96.88 1D 3.37E+08
6.81E+08 6.81E+08 2.14E-15 90.63 5D 1.21E+08
7.48E+08 7.48E+08 0.15 87.50 7D 6.33E+08
7.42E+08 7.42E+08 1.5E-24 97.10 7D 6.34E+08

7.7E+08 7.7E+08 0.02 76.67 2D 5.72E+08
7.71E+08 7.71E+08 4.51E-08 100.00 2D 6.29E+08
7.74E+08 7.74E+08 1.23E-06 80.60 2D 6.31E+08

6D 4.28E+08
7.76E+08 7.76E+08 9.14E-20 98.28 2D 6.33E+08

7.8E+08 7.8E+08 6.55E-12 95.56 2D 6.51E+08
3.66E+08 3.66E+08 1.2 89.29 2D 6.49E+08
7.85E+08 7.85E+08 1.23E-25 98.55 2D 1.64E+08
7.91E+08 7.91E+08 7.74E-22 94.20 2D 6.45E+08
41433857 41433879 0.83 95.65 2D 6.45E+08
7.94E+08 7.94E+08 2.88E-19 98.25 2D 6.43E+08
7.91E+08 7.91E+08 2.22E-22 96.92 2D 6.45E+08

6.1E+08 6.1E+08 8.84E-15 86.96 1D 4.62E+08
5.26E+08 5.26E+08 1.23E-25 98.55 5D 5.39E+08
7.96E+08 7.96E+08 1.19E-08 94.87 2D 6.01E+08
6.15E+08 6.15E+08 1.4E-18 95.08 1D 4.49E+08
6.22E+08 6.22E+08 7.74E-22 94.20 1D 4.52E+08

T. aestivum B genom T. aestivum D genom



5.17E+08 5.17E+08 0.33 100.00 5D 4.07E+08
6.32E+08 6.32E+08 6.69E-10 97.44 1D 4.6E+08
6.33E+08 6.33E+08 4.53E-15 97.96 1D 4.61E+08
6.37E+08 6.37E+08 4.53E-15 97.96 3D 5.11E+08
6.38E+08 6.38E+08 3.36E-08 92.68 1D 4.63E+08

6.4E+08 6.4E+08 8.16E-05 93.55 1D 4.64E+08
6.42E+08 6.42E+08 0.007 92.59 1D 4.65E+08
6.42E+08 6.42E+08 4.01E-19 91.30 1D 4.65E+08
1.24E+08 1.24E+08 0.62 91.67 4D 1.05E+08



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

end e-érték Azonossági % 1M 1U 2M

5.13E+08 1.63E-16 88.41 - - -

5.96E+08 4.97E-23 95.65 - - -

5.39E+08 0.000695 90.91 - - -

55021720 2.56E-08 92.68 - 1 1

6.03E+08 3.14E-19 91.30 - 0 -

14848130 0.43 100.00 - 0 -

6.04E+08 4.97E-23 95.65 - 0 -

6.04E+08 2.26E-27 100.00 - - -

6.06E+08 3.14E-19 91.30 - 0 -

6.08E+08 1.17E-24 97.10 - 0 -

6.11E+08 0.002 77.05 - - -

6.12E+08 2.75E-07 79.10 - - -

3.21E+08 0.11 92.00 - 0 -

5.21E+08 0.000498 100.00 - - -

6.17E+08 9.04E-09 90.91 - - -

1.32E+08 3.58E-12 90.74 - - -

6.23E+08 1.64E-11 97.62 - - -

1.57E+08 0.19 92.31 - 1 -

2.34E+08 1.9 95.24 - - -

6.26E+08 0.019 92.86 - - -

6.29E+08 4.08E-24 97.06 - - -

6.29E+08 0.000386 87.18 - 1 -

6.38E+08 0.018 83.78 - 0 -

3.37E+08 0.003 92.86 - 0 -

1.21E+08 1.86E-08 87.04 - 1 -

6.33E+08 0.003 90.63 - 1 -

6.34E+08 1.17E-24 97.10 - 1 -

5.72E+08 7.9 100.00 - 0 -

6.29E+08 3.44E-08 100.00 - 0 -

6.31E+08 1.52E-10 84.29 - - -

4.28E+08 0.064 83.33 - 0 -

6.33E+08 1.35E-22 100.00 - 0 -

6.51E+08 5.31E-12 95.56 - 0 -

6.49E+08 3.35E-06 86.67 - 0 -

1.64E+08 1.17E-24 98.51 - - -

6.45E+08 2.58E-20 92.75 - - -

6.45E+08 2.2E-19 98.25 - 0 -

6.43E+08 2.2E-19 98.25 - - -

6.45E+08 1.42E-23 98.46 - - -

4.62E+08 2.41E-14 88.89 - - -

5.39E+08 6.06E-22 94.20 - - -

6.01E+08 9.04E-09 94.87 - - -

4.49E+08 2.58E-20 92.75 - - -

4.52E+08 6.06E-22 94.20 - 0 -

 D genom



4.07E+08 6.47E-09 80.88 - 0 -

4.6E+08 1.2E-11 100.00 - 0 -

4.61E+08 3.63E-15 97.96 - 0 -

5.11E+08 6.56E-12 97.67 - 0 -

4.63E+08 6.03E-10 95.12 - 1 -

4.64E+08 1.46E-06 96.88 - 1 -

4.65E+08 0.002 92.86 - 1 -

4.65E+08 6.06E-22 94.20 - 1 -

1.05E+08 5.7 100.00 - - -



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

2U 3M 3U 4M 4U 5M 5U 6M

- - - - - - - -

- - - - - - - -

- - - - - - - -

1 - 1 - 1 - 1 -

- - 0 - 0 - - -

0 - 0 - 0 - - -

- - 0 - - - - -

- - - - - - - -

- - - - - - - -

0 - 0 - 0 - - -

- - - - - - - -

- - - - - - - -

- - - - 0 - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - 1 - 1 - - -

- - - - - - - -

1 - - - - - - -

- - - - - - - -

1 - 1 - - - - -

0 0 0 - 0 - - -

0 - 0 - - - - -

- - - - - - - -

- - 1 - - - - -

- - 1 - 1 - - -

- - 0 - 0 - - -

- 2 - - - - - -

- - - - - - - -

- - 0 - - - - -

- - - - - - - -

- - 0 - - - - -

0 - 0 - - - - -

- - - - - - - -

- 0 - - - - - -

- - 0 - 0 - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- 1 - - - - - -

- - 0 - 0 - - -



0 - 0 - - - - -

- - - - - - - -

- - 0 - - - - -

0 - - - 0 - - -

- - 1 - - - - -

- - 1 - - - - 1

1 - 1 - - - - -

- - - - 1 - - -

- - - - - - - -



Izolált kromoszómák DNS mintái Teljes genomi DNS
6U 7M 7U Ae. comosa (MM)

- - - - -

- - - - -

- - - - -

1 - 1 - 1

0 - - - 0

0 - 0 - -

0 - - - 0

- - - - 0

0 - - - 0

0 0 - 0 0

- - - - -

1 - - - -

0 - 0 - 0

- - - - -

- - - - -

- - - - -

- - - - -

1 - - - 1

- - - - -

1 - - - 1

- - - - -

1 - - - 1

0 - 0 - 0

0 - - - 0

1 - - - 1

1 - - - 1

1 - - - 1

0 - 0 - 0

0 - - - 0

- - - - -

0 - - - 0

0 - - - 0

0 - 0 - 0

0 - - - 0

0 - - - 0

- - - - -

0 - - - 0

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

2 - - - 0

Ae. umbellulata 
(UU)



0 - 0 - 0

0 - - - 0

0 - - - 0

0 - - - 0

1 - - - 1

1 - - - 1

1 - 1 - 1

1 - - - 1

1 - 1 - 1



Ae. biuncialis 
Marker Marker szekvencia Kr. cM

1 M12-mab5251 TGCAGAGAGAAGGGGLG12 6US 0
2 mab4684 TGCAGTGCACCTCCATLG12 6US 0.67
3 mab4172 TGCAGGCACCGAGTTLG12 6US 1.34
4 M12-mab5367 TGCAGCTTAACTGAGLG12 6US 2.93
5 mab4131 TGCAGCTGCTGGCAGLG12 6US 4.29
6 mab4028 TGCAGCTGCCGGCATLG12 6US 8.16
7 mab4468 TGCAGCACCGCCGTCLG12 6US 13.21
8 M12-mab4971 TGCAGATTGTAATTT LG12 6US 13.43
9 fU1-mab839 TGCAGGTGCGTCGTALG12 6US 15.49

10 mab3730 TGCAGGTGTCGCACCLG12 6US 17.51
11 mab4085 TGCAGCTCGCGGTGCLG12 6US 18.18
12 mab3742 TGCAGCTTCCCGCGCLG12 6US 19.98
13 mab2141 TGCAGCAGGCGCTG LG12 6US 23.15
14 mab4406 TGCAGTGAAGCAGCTLG12 6US 27.96
15 mab3829 TGCAGGCGCCGTTTGLG12 6US 29.76
16 fU1-mab724 TGCAGCCTCGGGCTGLG12 6US 30.43
17 mab1882 TGCAGCTCGGAGTCALG12 6US 31.1
18 mab905 TGCAGCTTCTTCATC LG12 6US 39.3
19 mab3572 TGCAGAGCCGACGG LG12 6US 41.1
20 mab3154 TGCAGGCCACGCGGCLG12 6US 43.81
21 U123-mab5752 TGCAGGCGGCGTCGGLG12 6US 46.53
22 mab1662 TGCAGGCAGAGTGCTLG12 6US 51.91
23 fU1-mab709 TGCAGCAGAGGGGGCLG12 6US 54.9
24 mab576 TGCAGACACACCCACLG12 6US 57.61
25 mab1236 TGCAGCATGCAGGCALG12 6US 65.82
26 mab3576 TGCAGGTATATGTAC LG12 6US 67.39
27 fU1-T1-mab746 TGCAGGCTTGGAATTLG12 6US 70.36
28 mab2107 TGCAGGGTCCCGCTCLG12 6US 77.14
29 mab1183 TGCAGGGCTTACTGCLG12 6US 84.85
30 mab2486 TGCAGCACTTCGACALG12 6US 85.52
31 mab4150 TGCAGCGCTGCTGGCLG12 6US 87.32
32 M12-mab5036 TGCAGGCCCTCCGCGLG12 6US 88.44
33 mab3165 TGCAGGCATGAGCAGLG12 6US 93.03
34 mab502 TGCAGAGGAGCCAA LG12 6US 96.89
35 mab266 TGCAGCAGATATGTGLG12 6US 99.19
36 mab2118 TGCAGCGGCGGGGAGLG12 6US 103.85
37 C-mab4636 TGCAGACGGCGGAGLG12 6US 109.78
38 mab4359 TGCAGGCGGGCCTGLG12 6US 117.68
39 mab1385 TGCAGGACAGAGGCALG12 6US 119.03
40 mab299 TGCAGTATTCTTCTGTLG12 6US 123.83
41 mab3774 TGCAGATCCACCCACLG12 6US 128.43
42 fM2-mab3038 TGCAGGCGAGGAGGGLG12 6US 132.1
43 M12-mab5341 TGCAGCGCGGTGTAGLG12 6US 135.07
44 mab265 TGCAGCGCTTCCCGALG12 6US 136.19

Kapcsoltsági 
csoport (LG)



45 mab297 TGCAGCAGCGCCTTGLG12 6US 141.01
46 mab4183 TGCAGTAAGACAGCALG12 6US 145.11
47 mab1112 TGCAGGGCGTCGACGLG12 6US 146.23
48 mab4292 TGCAGCGGACAGGCTLG12 6US 150.1
49 fM2-mab3046 TGCAGATCCATCGTCTLG12 6US 157.56
50 mab293 TGCAGATCCGTCGTCTLG12 6US 162.37
51 mab1513 TGCAGAGCTTGCCTGLG12 6US 164.62



Legjobb BLASTn találat

Kr. start end e-érték Azonossági % Kr.

4A 4.46E+08 4.46E+08 6.47E-10 95.24 4B
4A 4.49E+08 4.49E+08 1.33E-18 88.00 4B
1A 5.34E+08 5.34E+08 0.31 92.31 5B
6A 1.81E+08 1.81E+08 1.1 84.85 4B
4A 5.39E+08 5.39E+08 5.85E-12 97.67 4B
5A 55267229 55267256 0.002 92.86 6B
2A 67599188 67599256 7.38E-22 94.20 5B
4A 5.59E+08 5.59E+08 1.85E-10 80.88 4B
4A 5.62E+08 5.62E+08 4.93E-08 89.13 4B
4A 5.7E+08 5.7E+08 4.3E-08 100.00 4B
4A 5.74E+08 5.74E+08 1.74E-23 97.02 4B
4A 5.76E+08 5.76E+08 4.75E-11 100.00 4B
4A 5.78E+08 5.78E+08 1.62E-17 89.86 4B
7A 3.68E+08 3.68E+08 1.1 85.71 3B
4A 5.84E+08 5.84E+08 0.11 92.31 4B
5A 3.2E+08 3.2E+08 3.6 95.00 4B
4A 5.85E+08 5.85E+08 1.17E-06 77.61 4B
4A 5.86E+08 5.86E+08 6.91E-16 89.39 4B
6A 6.04E+08 6.04E+08 7.2 100.00 2B
4A 5.9E+08 5.9E+08 1.2E-07 100.00 4B
4A 5.92E+08 5.92E+08 2.75E-27 100.00 4B
1A 5177420 5177440 0.26 100.00 4B
6A 5.94E+08 5.94E+08 3.03E-09 93.02 5B
4A 3.42E+08 3.42E+08 0.007 96.00 3B
6A 7983653 7983710 1.09E-18 96.55 4B
4A 5.98E+08 5.98E+08 2.43E-09 95.00 4B
5A 2.19E+08 2.19E+08 5.12E-06 88.10 5B
4A 6.03E+08 6.03E+08 3.82E-19 93.75 4B
6A 78478749 78478805 3.34E-18 96.49 6B
6A 5.8E+08 5.8E+08 1.74E-23 97.02 6B
6A 64066821 64066858 3.45E-08 94.74 6B
2A 6.15E+08 6.15E+08 1.17E-06 84.91 2B
2A 5.87E+08 5.87E+08 1.4 91.30 6B
6A 37456187 37456213 0.29 88.89 6B
6A 37394584 37394652 6.06E-23 95.65 1B
6A 29319595 29319663 6.06E-23 95.65 6B

6A 24423278 24423340 9.55E-20 95.24 6B
6A 24232071 24232122 1.42E-15 96.15 6B
6A 23022649 23022715 7.38E-22 95.52 6B
4A 6.53E+08 6.53E+08 0.025 87.50 7B
6A 19779802 19779868 1.74E-23 97.02 6B
6A 18703889 18703957 1.42E-24 97.10 6B
6A 18733024 18733092 3.14E-20 92.75 6B

T. aestivum A genom T. aestivum B genom



6A 15865937 15866005 1.17E-25 98.55 1B
3A 2.06E+08 2.06E+08 1.1 95.46 6B
6A 12959319 12959351 0.000325 90.91 6B
6A 12087411 12087465 5.26E-09 85.46 6B
6A 8624013 8624080 2.57E-21 94.12 6B
6A 8170912 8170979 4.97E-24 97.06 6B
6A 7300168 7300236 3.14E-20 92.75 6B



start end e-érték Kr. start

1.88E+08 1.88E+08 1.4E-18 91.43 4D 1.25E+08
1.85E+08 1.85E+08 2.53E-15 86.96 4D 1.22E+08
5.65E+08 5.65E+08 2.08E-16 90.63 7D 2.3E+08
4.32E+08 4.32E+08 9.43E-21 94.03 7D 3604528
86756726 86756768 7.49E-11 95.35 7D 4.59E+08
6.51E+08 6.51E+08 0.002 92.86 4D 47895039
3.43E+08 3.43E+08 8.84E-15 89.06 5D 1.37E+08
60084391 60084459 6.36E-23 95.65 4D 40954688
56560042 56560087 5.17E-08 89.13 4D 39200959
46957889 46957920 4.51E-08 100.00 4D 32355873
41745940 41746004 2.22E-22 96.92 4D 29179073
40438122 40438159 4.99E-11 100.00 4D 27561698
37574292 37574360 7.74E-22 94.20 4D 25401945

6.1E+08 6.1E+08 1.23E-06 84.91 1D 87744035
28313387 28313428 1.04E-08 92.86 4D 16427630
2.93E+08 2.93E+08 3.8 90.91 5D 26508414
27788736 27788796 3.52E-07 81.97 4D 15962429
25813224 25813289 3.29E-20 93.94 4D 15326209
1.87E+08 1.87E+08 0.62 84.85 3D 2.78E+08
23401826 23401856 6.53E-05 93.55 4D 12738327
20587918 20587986 2.89E-27 100.00 4D 10930742
16502547 16502589 6.79E-09 93.02 4D 8816955
4.94E+08 4.94E+08 0.01 82.93 6D 2.9E+08
3.41E+08 3.41E+08 0.31 95.83 7D 5.2E+08
11406180 11406238 3.29E-19 96.61 4D 6288040

9947734 9947773 2.55E-09 95.00 4D 5662574
3.98E+08 3.98E+08 1.87E-05 87.81 7D 53736793

557969 558036 5.22E-24 97.06 4D 1259362
1.35E+08 1.35E+08 2.7E-13 91.07 6D 61345902
6.56E+08 6.56E+08 1.82E-23 97.02 6D 4.34E+08

2E+08 2E+08 1.4 95.46 6D 53145293
2.52E+08 2.52E+08 3.52E-07 92.50 4D 4.44E+08
6.95E+08 6.95E+08 1.4 91.30 7D 1.55E+08
69552472 69552497 1.1 88.46 6D 76054934
6.84E+08 6.84E+08 1.01E-07 79.71 6D 32657620
53773064 53773132 8.84E-15 86.96 5D 3.76E+08

42813065 42813127 2.36E-21 96.83 4D 4.19E+08
42675570 42675616 7.73E-13 95.75 7D 4E+08
4.76E+08 4.76E+08 0.027 83.72 6D 24365870
3.51E+08 3.51E+08 6.69E-10 97.44 7D 6.35E+08
34050214 34050282 1.5E-24 97.10 6D 19731740
32333140 32333208 1.5E-24 97.10 6D 18017043
32301161 32301229 1.5E-24 97.10 6D 18000884

T. aestivum B genom T. aestivum D genom
Azonossági 
%



5.51E+08 5.51E+08 0.094 85.71 6D 14534222
24920551 24920588 4.22E-06 92.11 6D 13281099
21318181 21318213 8.03E-06 93.94 6D 11709947
19773483 19773535 1.07E-11 90.57 6D 10510793
21459134 21459201 5.22E-24 97.06 6D 8250210
14399372 14399439 5.22E-24 97.06 6D 7962314
14341104 14341166 3.08E-14 88.89 6D 7901923



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

end e-érték Azonossági % 1M 1U 2M

1.25E+08 1.1E-18 91.43 - 0 -

1.22E+08 4.97E-23 95.65 - 0 -

2.3E+08 1.33E-17 91.18 - - -

3604546 3.1 100.00 - 0 -

4.59E+08 4.1 95.24 - - -

47895066 0.002 92.86 - 1 -

1.37E+08 0.9 100.00 - - -

40954756 1.17E-24 97.10 - 1 -

39200999 9.74E-10 95.12 - - -

32355904 3.44E-08 100.00 - 1 -

29179137 1.74E-22 96.92 - 0 -

27561734 1.97E-08 97.37 - 0 -

25402013 1.17E-24 97.10 - - -

87744062 0.9 89.29 - - -

16427671 1.86E-10 95.24 - 0 -

26508435 0.24 95.46 - 0 -

15962487 6.91E-15 91.53 - - -

15326274 5.67E-16 89.39 - - -

2.78E+08 0.13 100.00 - 0 -

12738357 1.2E-07 100.00 - 0 -

10930810 9.6E-26 98.55 - 0 -

8817015 1.07E-17 93.44 - 1 -

2.9E+08 4.69E-12 97.67 - 1 -

5.2E+08 0.067 92.00 - 0 -

6288099 5.9E-21 98.33 - - -

5662613 1.94E-09 95.00 - - -

53736833 0.09 80.49 - 0 -

1259430 6.06E-22 94.20 - 0 -

61345958 2.68E-18 96.49 - 1 -

4.34E+08 1.63E-16 89.55 - 0 -

53145334 1.53E-11 97.62 - 0 -

4.44E+08 0.000498 88.89 - - -

1.55E+08 0.000174 93.33 - 1 -

76054956 0.82 91.30 - 1 -

32657688 6.06E-22 94.20 - - -

3.76E+08 0.074 90.00 - 1 -

- 1 -

4.19E+08 7.64E-20 95.24 - 0 -

4E+08 6.3 85.71 - 1 -

24365938 6.06E-22 94.20 - - -

6.35E+08 6.21E-09 97.30 - - -

19731808 2.58E-20 92.75 - - -

18017111 4.97E-23 95.65 - 1 -

18000952 9.6E-26 98.55 - 0 -

 D genom



14534290 9.6E-26 98.55 - 0 -

13281124 0.071 96.15 - 0 -

11709979 6.13E-06 93.94 - 0 -

10510843 1.79E-07 86.54 - - -

8250277 4.08E-24 97.06 - 0 -

7962379 4.08E-24 98.49 - 0 -

7901990 2.11E-21 94.12 - - -



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

2U 3M 3U 4M 4U 5M 5U 6M

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

1 - - - - - - -

- - - - - - - -

1 - 1 - 1 - - -

- 0 - - 1 - - -

- - 1 - 1 - - -

- 0 - - 0 - - -

0 - 0 - - - - -

- - - - - - - -

- - - - - - - -

0 - - - - - - -

0 0 0 - 0 - - -

- - - - - - - -

- - - - - - - -

0 - 0 - - - - -

- - 0 - - - - -

- - - - - - - -

- - 1 - 1 - - -

1 - 1 - - - 1 -

0 - 0 - - - 0 -

- - - - - - - -

- - - - - - - -

0 - 0 - 0 - - -

- - - - - - - -

- - 1 - 1 - - 1

- - - - - - - -

- - 0 - 0 - - -

- - - - - - - -

- - - - 0 - 0 -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - 1 - - - - -

- - 0 - - - - -

- - 1 - 1 - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - 1 - - - 1 -

- - 0 - - - - -



0 - 0 - - - - -

0 - 0 - 0 - - -

0 - 0 - - - - -

- - - - - - - -

0 - - - - - - -

0 - 0 - 0 - - -

- - - - - - - -



Izolált kromoszómák DNS mintái Teljes genomi DNS
6U 7M 7U

0 - - - 2

- - - - 0

- - - - -

0 - - - 0

- - - - 2

1 - - - 1

- - - - -

1 - - - 1

- - - - -

1 - 1 - 1

0 - - - 0

0 - - - 0

- - - - -

- - - - -

0 - - - 0

2 - - - 0

- - - - -

- - - - -

0 - - - 0

0 - - - 0

0 - - - 0

1 - - - 1

1 - - - 1

0 - 0 - -

- - - - -

- - - - -

0 - - - 0

0 - - - 0

1 - - - 1

0 - - - 0

0 - - - 0

- - - - -

1 - - - 1

1 - - - 1

0 - - 0 -

1 - - - 1

1 - - - 1

0 - - - 0

1 - - - 1

- - - - -

- - - - -

- - - - -

1 - - - 1

0 - - - 0

Ae. comosa 
(MM)

Ae. umbellulata 
(UU)



2 - - - 0

0 - - - 0

0 - - - 0

- - - - 1

0 - 0 - 0

0 - - - 0

- - - - 1



Ae. biuncialis 
Marker Kr. cM

1 mab4014 TGCAGATCGCG LG8 7M 0
2 mab425 TGCAGGTCAAGLG8 7M 1.8
3 mab338 TGCAGTGGGAGLG8 7M 4.98
4 A2-mab3084 TGCAGACGGGCLG8 7M 7
5 mab3082 TGCAGTAATGAGLG8 7M 13.23
6 mab192 TGCAGCTGCCCALG8 7M 16.63
7 mab3162 TGCAGGGCGTGLG8 7M 27.42
8 mab3184 TGCAGCACCCT LG8 7M 33.92
9 mab4705 TGCAGATAGTACLG8 7M 34.36

10 fM2-mab2965 TGCAGATCAGC LG8 7M 34.58
11 M12-mab5116 TGCAGGTACCAGLG8 7M 35.92
12 T-mab3540 TGCAGCAAGTTGLG8 7M 36.82
13 mab443 TGCAGGCTCGCLG8 7M 37.49
14 C-mab3845 TGCAGGGCCACALG8 7M 39.29
15 mab3783 TGCAGGCCATGLG8 7M 39.96
16 M12-mab4961 TGCAGCTGCTGLG8 7M 41.54
17 mab868 TGCAGATGCTG LG8 7M 42.44
18 mab3128 TGCAGCTTCATTLG8 7M 42.66
19 mab4344 TGCAGGGTCACALG8 7M 44.91
20 mab4048 TGCAGCGGACGLG8 7M 48.32
21 M12-mab5200 TGCAGCAGAAACLG8 7M 50.35
22 U123-mab5716 TGCAGCCGCGCLG8 7M 58.3
23 M12-mab5163 TGCAGGCGCGCLG8 7M 64.31
24 mab1833 TGCAGGTGCTT LG8 7M 64.75
25 mab3282 TGCAGCTGTCC LG8 7M 68.62
26 M12-mab5214 TGCAGCGCCTCCLG8 7M 76.08
27 mab4665 TGCAGGTCGCAALG8 7M 76.97
28 mab2494 TGCAGCCCTAATLG8 7M 78.54
29 mab3218 TGCAGGTTCAGTLG8 7M 82.41
30 mab434 TGCAGGTGGTGLG8 7M 84.89
31 mab3822 TGCAGCCTGCCTLG8 7M 86.23
32 mab1527 TGCAGGAGGAGLG8 7M 88.94
33 mab4831 TGCAGCCCCACLG8 7M 90.07
34 M12-mab5067 TGCAGCTGATTALG8 7M 91.19
35 mab2305 TGCAGTCCTCC LG8 7M 92.31
36 mab3636 TGCAGCTGGTGLG8 7M 92.98
37 mab3550 TGCAGTGGACGLG8 7M 96.15
38 mab584 TGCAGGACCAT LG8 7M 98.4
39 mab4215 TGCAGCAGGATLG8 7M 103.44
40 mab324 TGCAGTGCACGGLG8 7M 103.88
41 mab3104 TGCAGCGCGAGLG8 7M 106.83
42 mab3224 TGCAGCGCGAGLG8 7M 107.5
43 mab3364 TGCAGGACGTGLG8 7M 108.85
44 mab498 TGCAGGTCGGAGLG8 7M 111.81

Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



45 fU1-T-mab767 TGCAGGTCGGCGLG8 7M 112.03
46 mab4139 TGCAGAGAGGGCLG8 7M 115.43
47 mab1283 TGCAGAAAATGLG8 7M 118.37
48 fU1-mab694 TGCAGCGCAGCLG8 7M 119.71
49 mab4129 TGCAGGACGCGLG8 7M 123.82
50 mab1241 TGCAGCTCCAG LG8 7M 125.39



Legjobb BLASTn találat

Kr. start end e-érték Kr. start

7A 7773196 7773256 1.09E-18 95.08 5B 6.06E+08
4A 7.33E+08 7.33E+08 0.048 84.62 3B 4.41E+08
7A 8376302 8376359 6.84E-14 91.38 1B 3.5E+08
7A 8530345 8530409 8.99E-21 95.39 3B 6.76E+08
4A 7.31E+08 7.31E+08 3.14E-20 92.75
4A 7.28E+08 7.28E+08 6.02E-16 90.48 5B 5.3E+08
7A 19177772 19177799 0.000163 96.43 6B 6603266
4A 6.64E+08 6.64E+08 8.6E-08 94.60 2B 25070096
5A 5.25E+08 5.25E+08 3.35E-07 84.62 2B 1.09E+08
4A 6.51E+08 6.51E+08 7.38E-22 95.52 1B 3.81E+08
7A 1.66E+08 1.66E+08 3.82E-19 91.30 7B 1.28E+08
6A 65063100 65063131 2.23E-05 93.75 4B 3.71E+08
7A 6.21E+08 6.21E+08 7.76E-09 94.87 7B 5.83E+08
7A 19960293 19960345 1.19E-10 88.68 7B 6.01E+08
4A 5.61E+08 5.61E+08 1.89E-07 92.86 2B 5.77E+08
7A 6.43E+08 6.43E+08 1.42E-24 97.10 3B 6.07E+08
7A 6.44E+08 6.44E+08 1.33E-18 92.54 7B 6.08E+08
7A 6.47E+08 6.47E+08 1.79E-05 87.81 7B 6.12E+08
7A 1.51E+08 1.51E+08 0.73 100.00 7B 7.24E+08
7A 6.53E+08 6.53E+08 0.000488 87.18 7B 6.17E+08
7A 6.61E+08 6.61E+08 3.82E-19 91.30 7B 6.27E+08
7A 6.64E+08 6.64E+08 1.17E-25 98.55 7B 6.33E+08
5A 6.17E+08 6.17E+08 1.17E-25 98.55 5B 6.1E+08
7A 99673034 99673092 0.000606 77.42 7B 51059879
7A 6.71E+08 6.71E+08 0.000049 89.19 7B 6.42E+08
7A 6.72E+08 6.72E+08 1.98E-16 91.94 7B 6.48E+08
7A 6.74E+08 6.74E+08 1.09E-19 92.75 7B 6.5E+08
1A 4.56E+08 4.56E+08 3.8 100.00 7B 6.59E+08
7A 6.8E+08 6.8E+08 0.024 92.31 7B 6.63E+08
1A 5.92E+08 5.92E+08 0.004 86.49 2B 1.42E+08
7A 6.81E+08 6.81E+08 5.85E-16 93.10 7B 6.65E+08
5A 7.05E+08 7.05E+08 0.31 100.00 7B 6.66E+08
6A 6.04E+08 6.04E+08 6.91E-16 88.24 7B 23317360
4A 4.1E+08 4.1E+08 3.8 84.38 3B 6.73E+08
7A 6.85E+08 6.85E+08 6.06E-23 95.65 7B 6.69E+08
7A 6.83E+08 6.83E+08 1.04E-17 98.15 7B 6.67E+08
6A 3.4E+08 3.4E+08 3.6 95.00 7B 6.67E+08
7A 6.9E+08 6.9E+08 0.007 96.00 7B 6.75E+08
7A 6.93E+08 6.93E+08 1.17E-25 98.55 7B 6.8E+08
6A 2.36E+08 2.36E+08 3.8 100.00 7B 6.8E+08
7A 6.94E+08 6.94E+08 1.17E-16 98.08 7B 6.83E+08
7A 6.94E+08 6.94E+08 1.42E-15 96.15 7B 6.82E+08
7A 6.94E+08 6.94E+08 2.24E-12 93.88 7B 6.83E+08
7A 6.97E+08 6.97E+08 4.97E-24 97.06 7B 6.87E+08

T. aestivum A genom T. aestivum B genom
Azonossá
gi %



7A 6.97E+08 6.97E+08 2.75E-27 100.00 7B 6.87E+08
7A 6.97E+08 6.97E+08 0.004 83.33 7B 6.9E+08
4A 2.46E+08 2.46E+08 0.25 95.65 4B 6.6E+08
7A 7E+08 7E+08 8.01E-05 82.98 7B 6.95E+08
7A 7.04E+08 7.04E+08 9.23E-19 98.21 7B 7.02E+08
6A 1.58E+08 1.58E+08 5.31E-11 84.38 7B 7.49E+08



end e-érték Kr. start end e-érték

6.06E+08 2.53E-14 94.34 7D 6793449 6793509 2.06E-20
4.41E+08 7.5 86.67 1D 3.84E+08 3.84E+08 1.6

3.5E+08 0.001 86.84 7D 7449375 7449432 6.67E-13
6.76E+08 6.79E-10 83.08 7D 7495631 7495694 1.63E-16

7D 10494678 10494731 1.17E-05
5.3E+08 1 96.00 2D 5.93E+08 5.93E+08 0.22
6603293 0.000171 96.43 7D 18811701 18811728 0.00013

25070130 0.024 85.71 7D 48823924 48823960 6.88E-08
1.09E+08 3.52E-07 86.00 6D 2.97E+08 2.97E+08 9.6E-26
3.81E+08 8.84E-15 88.06 7D 43199806 43199872 1.42E-23
1.28E+08 3.29E-20 92.75 7D 1.65E+08 1.65E+08 3.14E-19
3.71E+08 0.51 100.00 5D 3.1E+08 3.1E+08 4.8
5.83E+08 8.15E-09 94.87 7D 5.4E+08 5.4E+08 7.57E-08
6.01E+08 1.09E-17 98.15 7D 5.54E+08 5.54E+08 1.96E-19
5.77E+08 9.01E-12 92.16 7D 5.05E+08 5.05E+08 3.12E-16
6.07E+08 6.36E-23 95.65 7D 5.58E+08 5.58E+08 6.06E-22
6.08E+08 8.84E-15 88.06 7D 5.59E+08 5.59E+08 8.99E-20
6.12E+08 6.54E-05 85.71 7D 5.62E+08 5.62E+08 3.59E-13
7.24E+08 9.3 91.30 7D 5.64E+08 5.64E+08 3.03E-17
6.17E+08 6.67E-09 97.30 7D 5.66E+08 5.66E+08 2.93E-06
6.27E+08 7.25E-16 86.67 7D 5.71E+08 5.71E+08 2.58E-20
6.33E+08 1.23E-25 98.55 7D 5.74E+08 5.74E+08 1.17E-24

6.1E+08 6.36E-23 95.65 5D 4.94E+08 4.94E+08 9.6E-26
51059937 0.000636 77.42 7D 5.76E+08 5.76E+08 2.26E-27
6.42E+08 4.22E-06 89.74 7D 5.78E+08 5.78E+08 2.64E-07
6.48E+08 2.08E-16 91.94 7D 5.8E+08 5.8E+08 3.82E-18

6.5E+08 3.52E-07 81.43 7D 5.82E+08 5.82E+08 4.97E-23
6.59E+08 8.28E-09 89.58 7D 5.88E+08 5.88E+08 2.58E-20
6.63E+08 0.002 96.15 7D 5.89E+08 5.89E+08 2.9
1.42E+08 0.00031 82.61 2D 3.26E+08 3.26E+08 2.04E-05
6.65E+08 1.35E-11 87.93 7D 5.9E+08 5.9E+08 6.95E-14
6.66E+08 0.000015 86.36 7D 5.9E+08 5.9E+08 3.35E-06
23317427 5.22E-24 97.06 7D 5.91E+08 5.91E+08 4.08E-24
6.73E+08 4.29E-06 80.00 5D 51076563 51076584 3.1
6.69E+08 6.36E-23 95.65 7D 5.93E+08 5.93E+08 4.97E-23
6.67E+08 6.9E-14 92.59 7D 5.92E+08 5.92E+08 1.02E-16
6.67E+08 3.8 95.00 5D 36935024 36935043 2.9
6.75E+08 0.088 92.00 7D 5.96E+08 5.96E+08 0.00013

6.8E+08 2.89E-27 100.00 7D 6.01E+08 6.01E+08 2.26E-27
6.8E+08 1.5E-24 97.10 7D 6.01E+08 6.01E+08 4.97E-23

6.83E+08 1.49E-15 96.15 7D 6.02E+08 6.02E+08 1.14E-15
6.82E+08 1.49E-15 96.15 7D 6.02E+08 6.02E+08 1.14E-15
6.83E+08 4.53E-15 97.96 7D 6.03E+08 6.03E+08 1.88E-12
6.87E+08 1.5E-24 97.10 7D 6.04E+08 6.04E+08 1.17E-24

 B genom T. aestivum D genom
Azonossá
gi %



6.87E+08 1.23E-25 98.55 7D 6.04E+08 6.04E+08 9.6E-26
6.9E+08 1.7E-08 82.76 7D 6.06E+08 6.06E+08 2.2E-18
6.6E+08 0.27 89.29 7D 45067712 45067756 0.002

6.95E+08 2.57E-11 93.62 7D 6E+08 6E+08 2.07E-11
7.02E+08 9.69E-19 98.21 7D 6.13E+08 6.13E+08 3.83E-16
7.49E+08 7.74E-22 94.20 7D 6.32E+08 6.32E+08 1.17E-24



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

1M 1U 2M 2U 3M 3U

96.72 - - - - - -

88.89 - - - - - -

89.66 - - - - - -

90.63 - - - - - -

81.48 - - 1 - 2 -

100.00 - - - - - -

96.43 - - - - - -

94.60 1 - 1 - 1 -

98.55 - - - - 0 -

97.02 - - - - - -

91.30 - - - - 1 -

95.00 0 - 0 - 0 -

94.60 0 - 0 - 0 -

100.00 - 0 0 - - 0

98.04 - - 0 - - -

94.20 0 - - - 0 -

92.75 0 - - - 0 -

100.00 0 - 0 - 0 -

96.36 1 - 1 - 1 -

94.12 - - 0 - 0 -

92.75 1 - 1 - 1 -

97.10 - - - - - -

98.55 - - - - - -

100.00 - - - - 1 -

92.31 - - - - - -

93.55 - - - - 0 -

95.65 1 - 1 - 1 -

92.75 - - - - - -

100.00 - - - - 0 -

83.33 - - - - - -

88.71 0 - - - 0 -

79.37 - - 0 - 0 -

97.06 - - 0 - 0 -

95.46 - - - - - -

95.65 - - - - 1 -

96.30 0 - - - 0 -

95.00 1 - 1 - 1 -

100.00 - - - - - -

100.00 - - 0 - 0 -

95.65 - - 0 - 0 -

96.15 - - - - - -

96.15 - - 0 - 0 -

93.88 - - - - - -

97.10 - - - - - -

Azonossá
gi %



98.55 - - - - - -

100.00 0 - 0 - 0 -

80.00 0 - 0 - 0 -

93.62 - - - - 0 -

94.64 - - - - 1 -

97.10 - - - - 0 -



Izolált kromoszómák DNS mintái
4M 4U 5M 5U 6M 6U 7M 7U

- - 1 - - - 1 -

- - - - - - - -

- - - - - - - -

- - - - - - 0 -

1 - 1 - - - 1 -

- - - - - - - -

- - - - - - - -

- - 1 - - - 1 -

- - 0 - - - 0 -

- - - - - - - -

- - - - - - 1 -

- - 0 - - - 0 -

0 - 0 - - - 0 -

0 0 0 0 - 0 0 0

- - - - - - 0 -

- - - - - - 0 -

- - 0 - - - 0 -

- - 0 - - - 0 -

1 - 1 - - - 1 -

- - 0 - - - 0 -

- - 1 - - - 1 -

- - - - - - - -

- - - - - - - -

- - 1 - - - 1 -

- - - - - - - -

- - 0 - - - 0 -

- - 1 - - - 1 -

- - - - - - - -

- - 0 - - - 0 -

- - - - - - - -

- - 0 - - - 0 -

0 - 0 - - - 0 -

- - 0 - - - 0 -

- - - - - - - -

- - 1 - - - 1 -

0 - 0 - 0 - 0 -

- - 1 - - - 1 -

- - - - - - - -

- - 0 - - - 0 -

0 - 0 - - - 2 -

- - - - - - - -

- - - - - - 0 -

- - - - - - - -

- - - - - - - -



- - - - - - - -

- - 0 - - - 0 -

- - 0 - - - 0 -

- - - - - - 0 -

- - - - - - - -

- - - - - - - -



Teljes genomi DNS
Ae. comosa (MM) Ae. umbellulata (UU)

1 -

- -

- -

0 -

1 -

- -

- -

1 -

0 -

- -

1 -

- -

0 -

0 0

- -

0 -

0 -

0 -

1 -

0 -

1 -

- -

- -

1 -

- -

0 -

1 -

- -

0 -

- -

0 -

0 -

0 -

- -

1 -

0 -

1 -

- -

0 -

0 -

- -

0 -

- -

- -



- 0

0 -

0 -

0 1

- -

- -



Ae. biuncialis 
Marker Kr. cM

1 mab4376 TGCAGGGGCTAGLG15 7U 0
2 mab2270 TGCAGGGAAATLG15 7U 1.12
3 mab317 TGCAGGCCAAGLG15 7U 2.01
4 mab3954 TGCAGCAGCGCLG15 7U 2.68
5 mab340 TGCAGTGGAGALG15 7U 4.93
6 M12-mab5184 TGCAGGCGGTGLG15 7U 8.57
7 mab339 TGCAGGTCACCLG15 7U 10.14
8 mab4154 TGCAGATCTTG LG15 7U 11.26
9 mab3110 TGCAGCGTTGCTLG15 7U 13.06

10 mab3316 TGCAGCTCGTC LG15 7U 13.95
11 mab3868 TGCAGCAAGAACLG15 7U 14.39
12 mab2623 TGCAGCAGATC LG15 7U 19.91
13 mab3188 TGCAGCCACCTLG15 7U 25.43
14 mab1173 TGCAGCACCCTLG15 7U 26.32
15 mab623 TGCAGTCTTAGCLG15 7U 31.61
16 mab2293 TGCAGAAACGALG15 7U 32.73
17 mab4430 TGCAGACTCTCALG15 7U 36.62
18 mab4200 TGCAGGTCGGCLG15 7U 39.81
19 M12-mab5387 TGCAGATCCGC LG15 7U 41.84
20 mab1731 TGCAGCAGCTCALG15 7U 50.05
21 mab1157 TGCAGGCAGATLG15 7U 52.76
22 mab1223 TGCAGCAGCGCLG15 7U 56.88
23 M12-mab5182 TGCAGCGGGCGLG15 7U 57.55
24 A-mab3255 TGCAGATCAGCALG15 7U 62.38
25 M12-mab5039 TGCAGAGCGTCCLG15 7U 66.97
26 mab925 TGCAGGACGTGLG15 7U 77.24
27 mab1982 TGCAGCGGTGCLG15 7U 85.94
28 fM2-mab2966 TGCAGGTCGAGLG15 7U 96.66
29 fM2-mab2968 TGCAGGGACATCLG15 7U 100.35
30 fU1-mab684 TGCAGTTGAGT LG15 7U 108.93
31 mab1006 TGCAGTAGGGCLG15 7U 111.46
32 mab1528 TGCAGGCTCGGGLG15 7U 118.07
33 M12-mab5397 TGCAGTCGCTC LG15 7U 123.59
34 mab3761 TGCAGCCTCATTLG15 7U 127.01
35 M12-mab4851 TGCAGTCTGAACLG15 7U 127.91
36 fM2-mab3035 TGCAGTCTTGG LG15 7U 129.49
37 mab478 TGCAGGTTTGC LG15 7U 131.98
38 M12-mab5072 TGCAGAAATGCGLG15 7U 135.87
39 mab866 TGCAGCAGACTTLG15 7U 137.67
40 mab194 TGCAGTTTCTCALG15 7U 140.85
41 M12-mab5149 TGCAGCCCGCCLG15 7U 150.6
42 mab195 TGCAGCTCCTGLG15 7U 152.41
43 mab3840 TGCAGTGACTTGLG15 7U 160.09
44 mab1472 TGCAGCCCGCGLG15 7U 160.53

Marker 
szekvencia

Kapcsoltsági 
csoport (LG)



45 mab1400 TGCAGGATGCACLG15 7U 160.75
46 mab3627 TGCAGCTCCGCLG15 7U 164.61
47 mab4542 TGCAGCCGCTGLG15 7U 166.63
48 fU1-mab754 TGCAGCAGCGGLG15 7U 167.97
49 mab170 TGCAGCATCAT LG15 7U 169.31
50 mab144 TGCAGCCGCCCLG15 7U 174.91
51 fU1-mab715 TGCAGGACCGCLG15 7U 177.42
52 mab644 TGCAGAGTAGALG15 7U 179.7
53 mab1859 TGCAGGCATCAALG15 7U 184.27
54 mab1887 TGCAGGTGGCGLG15 7U 186.99
55 fU1-mab710 TGCAGCCGCGGLG15 7U 189.7
56 fU1-mab792 TGCAGCCCAAALG15 7U 194.52
57 mab2115 TGCAGCACGTGALG15 7U 200.3



Legjobb BLASTn találat

Kr. start end e-érték Kr. start

7A 76935423 76935460 2.02E-09 97.37 7B 12966400
2A 3.77E+08 3.77E+08 1.1 86.67 7B 12951904
7A 71144991 71145059 3.82E-19 91.30 7B 9751432
7A 69891854 69891877 0.17 95.83 7B 7335708
7A 68185898 68185958 2.4E-08 82.09 6B 35411539
7A 66923101 66923169 1.98E-16 88.41 7B 4595842
7A 64624767 64624835 1.42E-24 97.10 7B 2895166
7A 63723894 63723920 0.000568 96.30 1B 3.19E+08
7A 62753479 62753536 4.22E-17 94.83 7B 6.61E+08
7A 61788582 61788633 1.17E-16 98.08 5B 32137035
7A 58234907 58234975 1.17E-25 98.55 7B 28060674
6A 5.29E+08 5.29E+08 1.1 95.65 7B 7.45E+08
7A 50266229 50266263 6.88E-08 97.14 1B 6.03E+08
7A 51661546 51661607 3.23E-19 95.16 2B 25070072
4A 6.6E+08 6.6E+08 2.92E-06 94.12
4A 6.58E+08 6.58E+08 1.42E-24 97.10 3B 53856905
7A 44447225 44447291 1.74E-23 97.02 4B 36002466
4A 6.5E+08 6.5E+08 2.45E-19 100.00 2B 7.66E+08
4A 6.49E+08 6.49E+08 6.06E-23 95.65 3B 4.22E+08
4A 6.87E+08 6.87E+08 7.38E-22 94.20 3B 59328029
7A 66751802 66751852 2.02E-13 94.12 3B 6.42E+08
4A 6.91E+08 6.91E+08 2.11E-14 91.53 6B 4.03E+08

7A 33369219 33369243 0.007 96.00 1B 6.81E+08
2A 3.08E+08 3.08E+08 3.44E-05 93.94 6B 14625377
4A 5349223 5349288 1.33E-18 92.42 3B 1.16E+08
4A 7.01E+08 7.01E+08 1.13E-08 90.91 7B 50505764
7A 26303410 26303460 2.02E-13 94.12 3B 4.11E+08
4A 7.07E+08 7.07E+08 1.92E-15 91.67 1B 3.04E+08
7A 19972839 19972861 0.31 95.65 7B 7E+08
7A 19372161 19372217 2.41E-15 92.98 3B 4.11E+08
4A 7.14E+08 7.14E+08 4.81E-10 90.00 4B 4.75E+08
5A 1.23E+08 1.23E+08 0.31 75.86 6B 3.58E+08
7A 14194442 14194497 9.9E-07 79.03 5B 1.51E+08
7A 13789545 13789613 6.06E-23 95.65 6B 6.22E+08
6A 72973436 72973502 2.11E-22 97.02 5B 4.12E+08
7A 13178419 13178443 0.084 92.00
2A 7.14E+08 7.14E+08 8.42E-15 89.06 7B 6.46E+08
4A 7.3E+08 7.3E+08 6.9E-07 86.28 1B 2.66E+08
7A 8691775 8691843 2.75E-27 100.00 5B 37501423
7A 2002285 2002339 3.22E-18 98.18 2B 1.18E+08
7A 2002557 2002617 2.11E-21 98.36 3B 4.31E+08
3A 69249635 69249683 3.35E-12 93.88 3B 96358962
7A 6.08E+08 6.08E+08 1.1 87.50 3B 89680784

T. aestivum A genom T. aestivum B genom
Azonossá
gi %



3A 65829554 65829622 3.82E-19 91.30 3B 87718715
5A 55385181 55385205 0.002 100.00 3B 1.69E+08
7A 7.08E+08 7.08E+08 0.000606 91.18 3B 64716664
1A 1.41E+08 1.41E+08 1.04E-17 98.15 4B 3.41E+08
3A 48664939 48665005 7.38E-22 95.52 3B 60367848
3A 40913369 40913437 6.06E-23 95.65 3B 51944404
3A 40181210 40181273 1.42E-24 100.00 3B 50408708
3A 38321256 38321284 0.000568 93.10 3B 49391512
3A 31228341 31228407 4.66E-18 91.05 2B 7.41E+08
3A 28216731 28216778 7.41E-12 93.75 3B 32948632
3A 27544428 27544482 9.29E-13 90.91 3B 31799717
3A 19969158 19969186 0.002 93.10 5B 4.62E+08
3A 21325595 21325663 4.36E-12 84.06 3B 22085902



end e-érték Kr. start end e-érték

12966437 4.99E-11 100.00 7D 70820342 70820379 1.97E-08
12951958 2.53E-15 94.55 7D 70048272 70048340 3.14E-19

9751500 2.89E-27 100.00 7D 68791217 68791285 1.17E-24
7335751 1.56E-08 90.91 7D 65612879 65612924 4.14E-08

35411560 0.082 100.00 7D 64379878 64379937 1.68E-15
4595910 6.36E-23 95.65 7D 63921758 63921822 1.74E-22
2895234 1.5E-24 97.10 7D 60302435 60302503 9.6E-26

3.19E+08 0.025 100.00 7D 59105605 59105632 0.00013
6.61E+08 3.4E-12 89.29 7D 5.88E+08 5.88E+08 3.16E-11
32137067 0.056 88.24 3D 5.45E+08 5.45E+08 3.97E-15
28060738 1.01E-07 82.61 7D 54759330 54759398 1.17E-24
7.45E+08 4.89E-18 91.05 7D 53406068 53406134 6.06E-22
6.03E+08 3.74E-05 91.43 7D 47634013 47634047 5.51E-08
25070130 4.72E-11 86.44 7D 48823924 48823985 6.09E-21

7D 46599139 46599172 9.95E-05
53856929 0.002 100.00 7D 45591846 45591914 6.06E-22
36002532 1.08E-13 86.57 7D 43637434 43637500 3.14E-19
7.66E+08 1.02E-11 93.75 7D 42836645 42836698 1.96E-19
4.22E+08 1.2 92.59 7D 41693799 41693867 6.06E-22
59328074 0.002 82.61 7D 38005977 38006035 6.91E-15
6.42E+08 1.34E-09 88.24 3D 4.81E+08 4.81E+08 1.62E-13
4.03E+08 0.83 85.71 7D 34081356 34081412 5.89E-14

6.81E+08 1.1 95.24 4D 4.29E+08 4.29E+08 0.82
14625418 1.04E-05 88.10 2D 5.42E+08 5.42E+08 6.49E-07
1.16E+08 1.71E-17 90.91 7D 29676254 29676319 9.6E-26
50505790 0.039 92.59 7D 29041917 29041959 1.34E-06
4.11E+08 2.3 95.46 7D 25353069 25353115 5.64E-13
3.04E+08 0.91 100.00 6D 1.43E+08 1.43E+08 2.4

7E+08 0.32 95.65 7D 19720748 19720784 0.25
4.11E+08 1.2 95.65 7D 18926748 18926815 2.11E-21
4.75E+08 3 89.66 7D 18000877 18000930 1.64E-08
3.58E+08 1.2 92.59 7D 26364379 26364446 1.1E-18
1.51E+08 0.28 86.84 4D 48475042 48475070 0.21
6.22E+08 4 100.00
4.12E+08 1.31E-12 89.39 1D 3.93E+08 3.93E+08 2.75E-07

7D 13676461 13676485 0.006
6.46E+08 5.58E-11 84.62 5D 4.49E+08 4.49E+08 1.85E-09
2.66E+08 0.19 92.86 7D 9300999 9301048 1.14E-15
37501470 1.95E-10 91.67 7D 8252743 8252811 2.26E-27
1.18E+08 3.62E-05 83.33 7D 3640127 3640181 1.34E-15
4.31E+08 0.077 90.00 7D 3795111 3795170 3.06E-18
96359008 1.01E-12 95.75 3D 61043329 61043375 3.27E-11
89680850 2.08E-16 89.55 3D 56844125 56844192 4.66E-17

 B genom T. aestivum D genom
Azonossá
gi %



87718776 2.08E-16 91.94 3D 56282448 56282516 1.17E-24
1.69E+08 0.027 78.18 4D 4.32E+08 4.32E+08 1.25E-11
64716732 7.74E-22 94.20 3D 41685661 41685729 1.17E-24
3.41E+08 3.57E-11 90.39 3D 2.21E+08 2.21E+08 4.32E-15
60367916 1.5E-24 97.10 3D 37970687 37970755 4.97E-23
51944472 6.36E-23 95.65 3D 29967498 29967566 4.97E-23
50408772 4.28E-25 100.00 3D 29610265 29610329 1.74E-22
49391540 0.000596 93.10 3D 28977926 28977954 0.000455
7.41E+08 0.094 84.09 3D 21707696 21707764 1.17E-24
32948679 1.5E-14 97.92 3D 20562327 20562374 1.21E-14
31799769 5.05E-10 90.74 3D 19881482 19881538 6.11E-14
4.62E+08 0.022 100.00 3D 16639814 16639842 0.064
22085934 0.094 88.24 3D 14947061 14947129 9.6E-26



DArTseq markerekkel detektált SNP-k  alélváltozatai
Izolált kromoszómák DNS mintái

1M 1U 2M 2U 3M 3U

94.74 - 1 - 1 - 1

91.30 - - - - - -

97.10 - - - - - -

89.13 - - - - - -

92.06 - - - - - -

96.92 - - 0 - - -

98.55 - - - - - -

96.43 - - - - - -

87.72 - - - - - -

96.08 - 0 - 0 - 0

97.10 - - - - - -

95.52 - - - - - -

97.14 - - - 1 - 1

96.77 - - - - - -

91.18 - - - 1 - -

94.20 - - - - - -

92.54 - - - - - -

100.00 - 1 - - - -

94.20 - - - - - -

91.53 - - - - - -

94.12 - 1 - - - 1

91.23 - 0 - 0 - 0

- - - - - -

100.00 - - - - - -

90.24 - 0 - - - -

100.00 - 1 0 1 - 1

88.37 - 0 - - 0 0

95.75 - 1 - - - 1

100.00 - - - - - -

83.78 - 0 - - - 0

94.12 - - - - - -

85.19 - - - - - -

92.65 - - - - - -

89.66 - - - - - -

- 0 - - - 0

82.81 - - - - - -

96.00 - - - 1 - 1

85.71 - - - - - -

98.00 - - - - - -

100.00 - - - - - -

94.55 - - - - - -

95.00 - 1 - 1 - 1

93.62 - - - - - 0

89.71 - 1 - - - 1

Azonossá
gi %



97.10 - - - - - -

93.75 - - - - - -

97.10 - - - - - -

94.44 - 1 - 1 - 1

95.65 - - - - - -

95.65 - - - - - -

96.92 - - - - - -

93.10 - 0 - 0 - 0

97.10 - 0 - - - -

97.92 - - - - - -

91.23 - 0 - - - -

89.66 - 0 - 0 - 0

98.55 - 0 - 0 0 -



Izolált kromoszómák DNS mintái
4M 4U 5M 5U 6M 6U 7M 7U

- 1 - 1 - 1 - 1

- - - - - - - -

- - - - - - - -

- 1 - 1 - - - 1

- - - - - - - -

- - - - - - - -

- - - - - - - 0

- - - - - - - -

- - - - - - - -

- 0 - 0 - 0 - 0

- - - - - - - 1

- - - - - - - 1

- - - 1 - - - 1

- 0 - 0 - 0 - 0

- - - 1 - - - 1

- - - - - - - 0

- - - - - - - -

- - - 1 - - - 1

- - - 1 - - - 1

- - - - - - - -

- 1 - 1 - 1 - 1

- 0 - 0 - 0 - 0

- - - - - - - -

- - - - - - - -

- 0 - 0 - 0 - 2

- 1 - 1 - 1 - 1

- - - 0 - 0 - 0

- 1 - 1 - 1 - 1

- - - - - - - -

- 0 - 0 - - - 0

- - - 0 1 0 - 0

- - - - - - - -

- - - - - - - -

- - - 0 - - - 0

- 0 - 0 - - - 0

- - - - - - - -

- 1 - 1 - - - 1

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- 1 - 1 - - - 1

- - - 0 - - - 0

- 1 - 1 - - - 1



- - - - - - - -

- - - - - - - -

- - - - - - - -

- 1 - 1 - 1 - 1

- - - - - - - -

- - - - - - - -

- - - - - - 0 -

- 0 - 0 - 0 - 0

- 0 - 0 - 0 - 0

- - - 0 - - - 0

- - - 0 - - - 0

- - - 0 - 0 - 0

- 0 - 0 - - - 0



Teljes genomi DNS
Ae. comosa (MM)

- 1

- -

- -

- 1

- -

- -

- 0

- 1

- -

- 0

- 1

- 1

- 1

- 0

- 1

- 0

- -

- 1

- 1

- -

- 1

- 0

- -

- 1

- 0

- 1

- 0

- 1

- -

- 0

- 0

- -

- -

- 0

- 0

- -

- 1

- -

- -

- -

- -

- 1

- 0

- 1

Ae. umbellulata 
(UU)



- -

- -

- -

- 1

- -

- -

- -

- 2

- 0

- -

- 0

- 0

- 0
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