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Diversity Array Technology (pUvodni)

A

e vyvinuta Dr. Andrzejem Kilianem (Canberra,
Australia) (Jaccoud et al., 2001)

e Cipova (microarray) technologie

e dominantni DNA markery

e pozitiva: vysoky pocet markerl, anonymni markery
(mohou byt sekvenované)
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e negativa: u nékterych druht nizky polymorfismus
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Diversity Array Technology (nova)

e Od roku 2010 prechod na DArTseq

Cost per Raw Megabase of DNA Sequence

e Technologie zalozena na NG sekvenaci

e kodominantni DNA markery

e pozitiva: extrémné vysoky pocet markerd

* negativa: ? (94 vzork(/cena)



DArT technologie

Redukce komplexity DNA — genove bohaté sekvence
DArTseq 1.0 (low-medium-high) — cena 3tis., 5 tis. Ci 7tis. AUD
DArTseqlLD (low density) — jen pro nékteré druhy

DArTsegMet — pro studium epigenetické regulace — jen pro nekteré druhy



DArT technologie

Izolace DNA (doporucené CTAB — na webovkach DArT) — min. 10ul
(koncentrace 50-100ng/ul)

Dllezité: dobre si rozmyslet soubor vzorkl a nezapomenout na kontroly!!!

Usporadat do misky, vyplnit formular, dat pozor na oznaceni vzorku a
umisténi a poslat (Fedex)

Do dvou mésicl vysledky: SNP a Silico
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5 555491 loPt-555451 NA NA 53,551 100 96,774 0,022 [ 1)1 111 1)1
6 E55T716 loPt-555716 NA NA 6,45 100 £9,247 0,024 0,968 1 111 1)1
T 561554 loPt-551554 NA NA E5,003 100 S7.84% 0,043 0,578 ! 1111 i1
8 356202 loPt-356202 NA NA 6783584554 100 98,525 0,063 0,567 1 111 1)1
9 SGESES loPt-558585 NA NA B0, 0045527 100 58,525 0,083 0,957 1 111 1)1
10 562313 loPt-562333 NA NA E7,03885812 100 58,525 0,083 0,957 1 1111 1)1
ikl 555394 loPt-555354 MNA NA 63,03636074 100 9T.E4R 0,084 0,958 1 111 1)1
12 555888 loPt-555888 NA NA 66, T4EE7EES 100 96,774 0,085 0,956 1 111 1)1
13 556265 loPt-555265 NA NA 62,605945233 100 96,774 0,085 0,956 1 111 1)1
14 562180 loPt-552180 NA NA 63,83180653 100 57,849 0,084 0,556 ! 1111 i1
15 3556114 loPt-356114 NA NA 61,56 100 53,548 0,088 0,554 1 111 i]-
16 556563 loPt-556563 NA NA 64,65586421 100 51,358 0.0% 0,953 1 111 -1
17 E57E0D loPt-557500 NA NA 6497782578 100 50,323 0,091 0,952 1 1111 1)1
18 555801 loPt-GE5E01 MNA NA 63,33%56305 100 100 0,102 0,348 1 111 1)1
19 556463 loPt-556463 NA NA 67115940142 100 97849 0,104 0,45 1 111 1)1
20 356033 loPt-356033 NA NA 62,99253796 100 97,849 0,104 0,945 1 1111 1)1
21 555057 loPt-555057 NA NA 64,52747469 100 96,774 0,105 0,544 1 111 1)1
22 560314 loPt-560314 NA NA 56, 15882709 100 51,358 0,111 0,541 1 1)]-1 1)1
23 61464 loPt-561454 NA NA 64, 72912863 100 97,849 0,123 0,934 1 111 1)1
24 562357 loPt-562357 NA NA 58, 06047715 100 51,358 0,151 0,518 ! 1111 i1
25 562070 loPt-562070 NA NA 61,8326244% 100 8,172 0,156 0,515 1 111 i]-
26 557297 loP-557257 NA NA 57,061 100 53,548 0,167 0,908 1 111 1)1
27 ] loPt-555083 NA NA 72, 70455788 100 97,849 0,178 0,501 1 1111 1)1
28 557173 loPt-557173 MNA NA 83,641 100 93, 0,185 [ 1 111 -1
29 555726 loPt-555726 NA NA 60,61735411 100 89,247 0,153 0,852 1 111 i)-
30 356083 loPt-356083 NA NA B0, 15421319 100 97,849 0,196 0,89 1 111 1)1
kil 562031 loP-562031 NA NA 64, 15826735 100 £3,871 0,204 0,885 ! |11 i1
32 356271 loPt-356271 NA NA 73,51575566 | 56,23525412 96,774 0,215 0,878 1 111 1)1
33 562536 loPt-562536 NA NA 63, 12564645 | 99,01560784 95,659 0,217 0,876 1 111 1)-
34 E5BEEE loPt-5585558 NA NA E2,28155779 | 95,41176471 58,525 0,227 0,87 ! 1111 i1
35 557708 loPt-557708 MNA NA 7804384578 100 9T.E4R 0,225 0,868 1 111 1)1
36 E57576 loP1-557576 NA NA E0,39711651 | 95,41178471 97849 0,229 0,868 1 111 1)1
37 555822 loPt-555822 NA NA TR.E2ET1TE4 | 95,41176471 96,774 0,23 0,867 1 1111 1)1
38 358382 loPt-356382 MNA NA TLABBATTOE | 95,41178471 96,774 0,231 0,867 1 111 1)1
39 356235 loPt-356235 NA NA 74,05313037 | 96,62352%41 96,774 0,231 0,867 1 111 1)1
40 355815 loPt-355815 NA NA 721,59001415 | 98,23525412 96,774 0,231 0,867 X 111 1)1
11 555102 loPt-555102 NA NA 70,916368E7 | 58,23525413 95,658 0,233 0,865 X 1111 i1
42 561753 loPt-561753 NA NA 65,84233573 | 55,01560784 4,624 0,236 0,864 X 111 1)1
43 555538 loPt-555538 NA NA ©66,10745266 | S8,03521569 E7.057 0,235 0,864 1 111 1)1
44 ESE019 loPt-556019 NA NA 7364574458 | 96,43387357 04,624 0,236 0,864 1 111 111
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8 |12096833| 12096833 TGCAGCATTGCTTC TGCAGCA  MEHOO11( 627 1 7.09e-027 56 10.783688 0.219858 0.730142 0.216312 0.003546 0.335042 0.343041 0.341042 53.58108 34.98507 1 1 1 1 1 1 1 1
9 12096833| 12096833 TGCAGCATTGCTTC TGCAGCA MEHOOLL! 627 1 7.09e-027 56:A>C 56 10.783688 0.219858 0.780142 0.216312 0.003546 0.335042 0.343041 0.341042 53.58108 34.98507 1 o 1] o 0 o 0
10 12098449| 12098449 TGCAGTTCCGAAG(TGCAGTTC MEHOOL0! 256 15.17e-026 62 10.219858 0.780142 0.219858 0.780142 0 0.343041 0.343041 0.343041 23.82292 21.79623 1 0 1 1 o 0 o 0
11 12098449| 12098449 TGCAGTTCCGAAGI TGCAGTT( MEHOO10! 256 15.17e-026 62:A>C 62 10.219858 0.730142 0.219858 0.730142 00.343041 0.343041 0.343041 23.82292 21.79623 1 1 1} o 1 1 1
12 8961310|F 8961310 TGCAGACGACCATITGCAGAC! o o 999 17 10983362 0.453901 0.546099 0.010638 0.443262 0.02105 0.48575 0.2584 26.52101 12.79245 1 1 1 1 1 1 1 1 1
13 8961310|F 8961310 TGCAGACGACCAT(TGCAGAC! 0 ] 999 17:G>A 17 10.989362 0.453901 0.546099 0.010638 0.443262 0.02105 0.49575 0.2534 26.52101 12.79245 1 0 1 1 ] 0 ] 1
14 8910702|F 8910702 TGCAGAGAATGCT(TGCAGAG, 0 o 999 7 10989362 0.421986 0.578014 0.010638 0411348 0.02105 0.487828 0.254439 22.26611 09.1v 1 1 1 1 1 1 1 1 1
15 BBID?DZ‘F 8910702 TGCAGAGGATGCT TGCAGAG o 0 999 7:A>G 7 10.989362 0.421986 0.578014 0.010638 0.411348 0.02105 0.487828 0.254439 22.26611 09.1v 1 o 1 1 0 o 0 1
16 12170965| 12170965 TGCAGCACGCGCCITGCAGCAI MEHOO1Ll 523 11.13e-008 8 1 0.946809 0.450355 0.549645 0.053191 0.397163 0.100724 0.495071 0.297837 25.073895 16.81165 1 1 1 1 1 1 1 1
17 |12170965| 12170965 TGCAGCACACGCCI TGCAGCAIMEHOOLL! 523 11.13e-008 8:G>A 8 10.946809 0.450355 0.549645 0.053191 0.397163 0.100724 0.455071 0.297897 25.07895 16.81169 1 0 0 ] 0 1 1
18 12171160| 12171160 TGCAGCATCTTCAC TGCAGCA® 0 o 999 14 1 10.315603 0.684397 0 0.315603 0 0.431995 0.215998 14.07479 7.88034 1 1 1 1 1 1 1 1 1
19 12171160| 12171160 TGCAGCATCTTCAC TGCAGCA” o 0 999 14:G>T 14 1 1 0.315603 0.684397 0 0.315603 0 0.431995 0.215998 14.07479 7.88034 1 o 1 1 0 o 0 1
20 50463148| 50463148 TGCAGCCCTTGCAETGCAGCC 0 o 999 7 1 1 0.042553 0.957447 0 0.042553 0 0.081485 0.040742 26.52355 7.78571 1 1 1 1 1 1 1 1 1
21 50463148| 50463148 TGCAGCCTTTGCAG TGCAGCC 0 ] 999 7.C>T 7 1 10.042553 0.957447 0 0.042553 00.081485 0.040742 26.52355 7.78571 1 0 0 0 ] 0 ] 0
22 41516113 41516113 TGCAGCTCAGCTTE TGCAGCT( 0 o 999 20 1 10.056738 0.943262 0 0.056738 0 0.107037 0.053518 34.76731 11.375 1 1 1 1 1 1 1 1 1
23 |41516113| 41516113 TGCAGCTCAGCTTC TGCAGCT( o 0 999 20:G>C 20 1 1 0.056738 0.943262 0 0.056738 0 0.107037 0.053518 34.76731 11.375 1 o a o 0 o 0 o
24 12230125| 12230125 TGCAGCTGCTCCCE TGCAGCTC 0 o 999 5 10996454 0.315603 0.684397 0.003546 0.312057 0.007067 0.431995 0.219531 17.13928 0s.11 1 1 1 1 1 1 1 1 1
25 12230125| 12230125 TGCAGGTGCTCCCETGCAGGT 0 ] 999 5:C>G 5 10.996454 0.315603 0.684397 0.003546 0.312057 0.007067 0.431995 0.219531 17.13928 05.11 1 0 0 1 ] 0 ] 1
26 8911067|F 8911067 TGCAGCTGCTGCTC TGCAGCT( MEHOOL0! 1513 11.13e-008 27 10.992908 0.099291 0.900709 0.007092 0.092199 0.014084 0.178864 0.096474 21.11485 13.35294 1 1 1 1 1 1 1 1
27 |8911067 |F 8911067 TGCAGCTGCTGCTC TGCAGCTI MEHOO010! 1513 1 1.13e-008 27:G>T 27 10.992908 0.099291 0.300709 0.007092 0.092193 0.014084 0.178864 0.096474 21.11485 13.35294 1 a o 1 o 0 o
28 8963907|F 8963907 TGCAGGATGAACA TGCAGGA MEHOO10 1528 13.51e-007 17 1 10.152482 0.847518 0 0.152482 0 0.258463 0.129231 30.51247 10.35849 1 1 1 1 1 1 1 1
20 8963907|F 8963907 TGCAGGATGAACA TGCAGGA MEHOOL0 1528 13.51e-007 17:G>C 17 1 10.152482 0.847518 0 0.152482 0 0.258463 0.129231 30.51247 10.35849 1 0 0 ] 0 ] 0
30 12172768| 12172768 TGCAGGGTTGACTC(TGCAGGG ] ] 999 17 10964539 0.507092 0.492908 0.035461 0.471631 0.068407 0.499899 (.284153 15.13256 10.29444 1 1 1 1 1 1 1 1 1
31 12172768| 12172768 TGCAGGGTTGACTCTGCAGGG 0 o 999 17:.C>G 17 10.964539 0.507092 0.492908 0.035461 0.471631 0.068407 0.499839 0.284153 15.13256 10.29444 1 0 1 1 o 0 o 0
32 8964936|F 8964936 TGCAGTACTCATCT TGCAGTAtMEHOO14: 173 1 1.14e-007 22 1 0.960933 0.595291 0.400709 0.035007 0.560284 0.074971 0.430283 0.277627 21.66954 10.46875 1 1 1 1 1 1 1 1
33 8964936|F 8964936 TGCAGTACTCATCT TGCAGTA(MEHOOL14 173 11.14e-007 22:G>T 22 10.960993 0.599291 0.400709 0.039007 0.560284 0.074971 0.480283 0.277627 21.66954 10.46875 1 1 1 1 0 1 1
34 12205541 12205541 TGCAGTCGCTGCGC TGCAGTC( ] ] 999 10 1 10.003546 0.996454 0 0.003546 0 0.007067 0.003534 11.09418 4 1 1 1 1 1 1 1 1 1
35 12205541 12205541 TGCAGTCGCTCCGC TGCAGTCC 0 o 999 10:G>C 10 1 10.003546 0.996454 0 0.003346 0 0.007067 0.003534 11.09418 4 1 0 o o o 0 o 0
36 100249885 100249889 TGCAGTTCTTGTAG TGCAGTTC MEHOO10I 1449 1 3.61e-008 15 1 10.007092 0.592508 0 0.007092 0 0.014084 0.007042 44.47091 15.33333 1 1 1 1 1 1 1 1
37 /100249885 100249889 TGCAGTTCTTGTAG TGCAGTTC MEHOO10I 1449 1 3.61e-008 15:C>G 15 1 10.007092 0.932908 0 0.007092 0 0.014084 0.007042 44.47091 15.33333 1 0 1} o o o o
38 8915787|F|0--8:C>G,8915787, TGCAGCCTCAACCGACTCCGAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGCC, TGCAGCCTCAACCGACTCCG,,0,0,999,,8,1,0.744681,0.829787,0.170213,0.255319,0.574468,0.380263,0.282481,0.331372,12.84211,15.84667,1,0,1,0,1,0,0,1,1,1,1,1,1,0,1,1,1,1,1,1,1,0,1,1,1,

39 8915787|F|0-8:C>G-8:C>G,8915787, TGCAGCCTGAACCGACTCCGAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGCC, TGCAGCCTGAACCGACTCCG,,0,0,999,8:C>G,!

40 | 100278058 | F | 0--10:C>T, 100278058, TGCAGGCTAGCATGCGGCCGAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGCC, TECAGGCTAGCATGCGGCCE,,0,0,999,,10,1,1,0.010638,0.989362,0,0.010638,0,0.02105,0.010525,12.77562,4.5,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,

41 100278058 | F| 0-10:C>T-10:C>T, 100273058, TGCAGGCTAGTATGCGGCCGAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGCC, TGCAGGCTAGTATGCGGCCG,,0,0,999,10:C>T,10,1,1,0.010638,0.989362,0,0.010638,0,0.02105,0.010525,12.77562,4.5,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

42|8315934\F|Or—15:T>C,BS15934,TGCAGCCACTGCCATI'GCCGAGATCGGAAGAGCGGTFCAGCAGGAATGCCGAGI\CCGATCT.I:GTATGCC,TGCAGCCACTGCCA'ITGCCG,,D,D,BBB,,15,1,0.932908,0.301413,0.698532,0.007092,0.294326,0.014034,0.421131,0.21?607,1?.78431,7 8125,1,1,1,1,1,1,111,1,1,111,1,111111111111

43 89159341 E10-15:T>0-15-T=C 8915934 TGCAGCCACTGCCATCGCCGAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGCC. TRCAGCCACTGCCATCGOCG...0.0.999.15:T=C.15.1.0.992908.1.301418.0.698582.0.007092.0.294326.0.014084.0.421131.0.21 7607.17.78431. 7Z.8125. 1. 1.0.0.1.1.1.0.1.1.0.0.0.0.0.1.0.0.0.0 ~
Report_DLo19-4787_1_moreQrders_
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. 744681,0.829787,0.170213,0.255319,0.574468,0.380263,0.282481,0.331372,12.84211,15.84667, 1,1,1,1,1,1,1,0,0,1,1,1,0,
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DArTFest array

Prvni Cip pro travy komplexu Festuca-Lolium

material: 5 druhu - 40 genotypu Lolium perenne (2x, 4x)
- 40 genotypu L. multiflorum (2x, 4x)
- 40 genotypu Festuca pratensis (2x, 4x)
- 40 genotypuU F. arundinacea (6x)
- 7 genotypu F. glaucescens (4x)

Cip: 7680 sond

Pocet polymorfnich markeru: ~4500

Cena: ~ $50,000




Geneticka variabilita
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Geneticka variabilita
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Geneticka variabilita u hybridu

jednotlivé rostliny Smeésné vzorky
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Na zakladé 1471 DArT marker(



DArTFest : rodove- a druhove-specifickeé
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Genomoveé slozeni hybridu xFestulolium
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genetické mapovani

Festuca pratensis Lolium multiflorum
pre-DArT DArT pre-DArT DArT
markery markery

LG1 61 23 63 67
LG2 26 10 43 73
LG3 34 22 49 73
LG4 68 22 61 106
LG5 70 12 43 71
LG6 49 27 35 63
LG7 65 32 68 76
Celkem 373 148 352 529
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sekvenovani

Pfes 1000 DArT markerd sekvenovano

Vysledky pro 621 markerd zamapovanych na genetickych mapach
303,297 bp (=488.4 bp)

399 markert byly singletony (64.3%)

222 marker( bylo redundantnich (to 90 marker bins)

= 489 non-redundant markers/bins

44 marker( obsahovalo repetitivni elementy (=7.1%)

368 (59.3%) DArT markert mélo homologii k prepisovanym sekvencim
163 (26.2%) DArT marker( mélo homologii ke zndmym nebo hypotetickym proteinlim

379 DArT markert (293 non-redundant bins) bylo identifikovano jako sekvence
odvozené ze znamych genovych oblasti
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mrazuvzdornost 51 45
Plisen snézna 47 49

Rez 71 14
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Suchovzdornost

Trilety projekt (2017-2019)
Kazdy rok nekteré genotypy nové
48 genotypl (kazdy 12 klonu)
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Drought (5 weeks)

Regrowth (4 weeks)

—F, glaucescens

—F. mairei

=—F. grundinacea
Festulolium

Lolium multiflorum
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Normalni

Podminéné  Formétovat |Z| Poznamka

formatovani - jako tabulku ~

Daféik Daféik . Sdilet

Neutralni Spravna Zpatna Tim T [ | 2 Automatické shmuti ~ AY O
- B = [¥] vypinit - -

Textupozor.. _  Vlofit Odstranit Format Sefadita MNajit a

M - - - & Vymazat - filtrovat - vybrat =

Schranka ® Plsmo ® Zarownani ® Cislo 5] Styly Buriky Upravy ~
B1 - 5 Corresponding Barley chromosome
C D E F
1 [Chromosome length [bpiMarker position [Gene name (Gene description
2 12293535]1H 522466905[21145001-21145069  [HORVU.MOREXr2 THGO007740.1[ABC fransporter G family member GO:0000T66(MF:nucleotide 10),GO:0005524(MF:ATP bind 0016020(CC:membrane),GO:0016021(CCintegral to membrane) GO:00 16587 (MF:AT
3 8954548 [1H 522466905(22677357-22677417 HORVU.MOREX.r2 1HG0008100.1 |Protein aluminum sensitive 3 GO:0005460(MF:UDP-glucose transmembrane activity), GO:0005886(CC:plasma membrane),GO:0010044(BI to ion), GO0
4 8934320[1H 522466905(46924375-46924307  |[HORVU.MOREX.r2.1HG0012930.1 [Pentatricopeptide repeat-containing protein| GO:0003674(MF:unknown),GO:0005575(CC:unknown),GO: 0005554(CC nucleoplasm),GO:0008150(BP:unknown) GO:0016020(CC:membrane), GO:0016021
5 8918210[1H 522466905|142972563-142972507 [HORVU MOREX r2 1HG0023610.1 |IQ dom: ing protein GO:0003676(MF:nucleic acid binding) GO:0015074(BP:DNA i
331871637-
6 41545286 |1H 522466905)|331871574 HORVU.MOREX.r2.1HG0038760.1 [Tr: 1e and coiled-coil domain-cg 50:0016020(CC .GO:0016021(CC:integral to membrane)
7 8942962 |1H 522455905'131283071*4&1283123 HORVU.MOREX.r2. 1HG0062440.1 |ATP-dependent chaperone ClpB G0:0000166(MF:nucleotide binding), GO:0005524(MF:ATP binding),GO:0019538(BP:protein metabolic process)
506313207-
8 8916937 |1H 522466905)|506313275 HORVU.MOREX r2.1HG0072720.1 |WUSCHEL-related homeobox GO:0003677(MF:DNA binding) GO:0005634(CC:nucleus)
509954238
9 8937872|1H 522466905(509954179 HORVU.MOREX.r2. 1HG0074020.1 | 3-ketoacyl-CoA synthase G0O:0003824(MF:catalytic activity), GO.0006633(BP:fatty acid biosynthetic process),G0:0008152(BP:metabolic process),G0:0016020(CC:membrane) GO0
10 [Marker count []
1
12 [ClonelD Corresponding Barley chromosome [Chromosome length [bpjMarker position ene name [Gene description Ontology terms: MF-molecular function, BP-biological process, CC-cellular component
13 8916937 2H 675310294:32750486-32750536 ORVU MOREX r2 ZHG0081310.1 {WUSCHEL-related homeobox GO:0003677(MF:DNA binding) GO:0005634(CC:nucleus)
14
15 8921375 675310294:149870576-149870642 HORVU.MOREX 2 2HG0109290.1 K cascade), GO:00001 ctivity), GO:00046 7 4(MF:
163018933-
16 8920342 2H 675310294:163019865 HORVU MOREX r2 2HG0110630 1 {Protein phosphatase-2c, putative GO:0003824(MF.catalytic activity),GO:0004721(MF:phosphoprQ e activity) GO:0004722(MF:protein serine/threonine phosphatase activity),C
663981173
7 0 12233991:2H 675310294:643305467 HORVU MOREX r2 2HG0177470 1 Endo-1,4-beta-xylanase GO:00 activity, hydrolyzing O-glycosyl ),G0:0005975(BP: ,GO:0003152(BP: oC
18 |Marker count 5
19
20 |[ClonelD Corresponding Barley chromosome [Chromosome length [bpMarker position (Gene name (Gene description

21 12293535 3H

628753756 13998 133-13008068

HORVU MOREXr2 3HGO187360 1

ABC fransporter G family member

G0 00007 66(MF-nucleotide 0),G0 0005524(MF-ATP binding),GO:0016020(CC:membrane), 600016021 (CCantegral to membrane) GO 0016557 (MEAT

22 8918210 3H

23 1230273530

24 TBAEETAE 3H

25 12217526 3H

HORVU.MOREX r2 3HG0196490.1
HORVU MOREX r2 3HG0211600.1
HORVU.MOREX 12.2HG0211610.1
HORVU 0.1

I1Q domain-containing protein

TRAN, UAGT and CLNE (TLC) Tipid-sensing

G0:0005886(CC:plasma membrane),G0:0016020(CC:membrane), GO:0016021(CCintegral to membrane) GO:0016491(MF:oxidoreductase activity) GO:004
GO:0016020(CC: GO-0016021(CCuintegral to

TRAM, LAG1 and CLN8. ('I'LC) lipid-sensing G0:0016020(CC:membrane) GO:0016021(CC:integral to

Magnesiul

GO:0005506(MF:iron thylakoid), GO:0009535(CC: thylakoid membrane), G!

[
628753756:351505455-351505390

26 90511641 3H HORVU.MOREX r2. 2HG0223640.1 : Galactose-binding protem G0:0016020(CC:mem e),GO:0016021(CC:integral to membrane)

3E5804885-
27 12251858 3H 628753756{365804949 HORVU MOREX r2 3HG0225000 1 :Cysteine protease GO:0004197(MF.cysteine-type endopeptidase activity), G0:0005615(CC:extracellular space),G0:0005764(CC:lysosome),G0:0006508(BP:proteolysis),GO:0
28 8916937 :3H BOH755756 1 423845300-423845735 T HORVUTIORER r2 3HG 0250800 1 Wischel homeobox protein GO:0003677(MF:DNA binding) GO:0005634{CC:

29 41578420:3H

1502872862
628753756:502872816

HORVU MOREX r2 3HG0241460 1

Pratein NRT1/PTR FAMILY 1.2

GO:0016020(CC:

,GO:0016021(CC:integral to membrane), GO:0022857 (MF: activity), GO:0055085(BP:transmembrane

ane

30 8932972:3H BO8 755756 5087 I8306-508 738257 THORVU MOREX r2 3HG 02458801 i 1e protein GO:0003735(MF:structural of ,G0:0005622(CC: GO 0005840{CC rib ,G0:0006412(B

AN 8951907 3H 628753756:540713261-540713199 tHORVU.MOREX r2. 3HG0248650.1 iBeta-galactosidase GO:0004553(MF:hydrolase activity, hydrolyzing O-glycosyl compounds), GO:0005975(BP:carbohydrate metabolic process) GO:0008152(BP:metabolic proc
540725076-

32 8951907 3H 628753756:540725014 HORVU.MOREX r2 3HG0248660.1 ;Beta-galactosidase GO:0004553(MF:hydrolase activity, hydrolyzing O-glycosyl compounds),GO:0005975(BP:carbohydrate ,GO:0008152(BP: ic proc

33 [iarker count iZ

34

35 [ClonelD Corresponding Barley chromosome [Chromosome length [bp[Marker Qosmon [Gene name [Gene description Ontology terms: MF-molecular function, BP-biological process, CC-cellular component

36 12279815/4H 624247919:128161687-28161621 HORVU MOREX r2 4HG0283570.1 :P elated protein 1 -extracellular region :membrane], GO.0005576(CC.extracellular region),GO:0016020(CC:membrane] GO.0016021(CC.ntegral to membrane;

8930535 4H

Piipraven

62424791

17403469-417403401 :HORVU MOREX r2 4HG0316110.1 :Protein ETHYLENE INSENSITIVE 3

G0O:0003700(MF:sequence-specific DNA binding transcription factor activity) GO EIUEI5534(CC‘nnc\e||5)‘GO 0006355(BP:regulation of transcription, DNA-de

Pofet: 7 B
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