Detection of leaf rust resistance genes Lr24, Lr25, Lr28, Lr34
and Lr35 in winter wheat cultivars
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Objective

The aim of the study was evaluation of molecular markers specificity for a five Lr genes and their detection iIn
winter wheat cultivars.

Materials and methods

A set of 150 European winter wheat cultivars collection (WWCC) comprising 83 cultivars registered on national
list of COBORU (Research Centre for Cultivar Testing, Poland) and other European cultivars (Germany, France,
United Kingdom, Austria and Czech Republic) were used. The specificity of molecular markers was analyzed on
NILs of cv. ‘Thatcher’ (TcNILs) carrying known Lr resistance genes (standard Lr differential set). DNA of WWCC
and TcNILs was amplified in PCR using specific markers linked to the Lr genes: Lr24 (wPt8845-3, PCR product
370bp- green colour in atable), Lr25 (combination of markers gwm6 — no PCR product and gwm251 — 124bp), Lr28
(SCS421.,,-1/ SCS421.,,-2 = 570bp), Lr34 (cssfr5 = 751bp) and Lr35 (Sr39-F2/Sr39-R3 — 900bp).

Res u I tS _ . . Registration gene/marker name . . . Registration gene/marker name
No Cultivar/Line i Lr24 Lr25 Lr28 Lr34 Lr35 No Cultivar/Line coumntrv Lr24 Lr25 Lr28 Lr34 Lr35
" | wPts8453 | gwm251 | gwm6 |SCS421.570] cssirS | Sr3SER © [ wPt88453 | gwm251 | gwm6 |SCS421.570] essfrS | SragER
0 113 104 0 523 0 97|Cocoon United Kingdom | 0 110 104 0 523 0
Table. Molecular analysis in a set of 192 winter wheat 0 117_| 200 0 528 | 0 98| Desame Germany SIONN 112 | 205 0 528 | 0
. _ _ ) . 0 124 200 0 523 0 99| Dickens United Kingdom | 0 106 205 0 523 0
cultivars/lines (blue colour — cultivars registrated on national 0 13| 194 0 23 | o 100|Diderot — 0 110|200 0 23 | o
. . 0 124 205 0 523 0 101 |Edelrun Austria 112 185 0 523 0
list of COBORU! purple - European CU|t|V8.rS, green -— 0 112 200 0 523 0 102 |Elixer G::mmv 3:0 112 202 570 523 0
0 112 0 0 523 0 103 |Ennsio Austria u 110 194 570 523 0
TcNI LS)' 0 112 200 0 523 0 104|Eperon France 0 112 200 u 523 0
0 80 201 0 751 0 105|Eriwan Austria 0 112 200 u 523 0
0 113 102 0 523 0 106|Eron Austria 0 112 200 570 523 0
0 112 200 0 523 0 107|Est Ge 110 0 523 0
All markers were specific on Lr T - B TR T T T B B
. . . . . 0 112 200 0 523 0 109 |Event Germany 0 112 200 0 523 0
dlfferent|a| Set COmpr|S|ng 42 ||neS, |.e. 0 109 200 0 523 0 110|Fermi Czech Republic 0 108 200 570 523 0
0 109 200 0 523 0 111 |Genius Cermany 0 108 104 0 523 0
" " 0 107 200 0 523 0 112 |Gordian Germany 0 111 205 570 523 0
for a g'Ven reSIStance gene above u 111 104 0 523 0 112|Granamax France 0 115 106 u 523 0
. 0 113 200 0 523 0 114|Grapeli France u 101 205 0 523 0
ment|oned PCR prOdUCt (amp||f|ed from 370 124 194 0 523 0 115|Hermann Germany 0 113 205 0 523 0
0 113 104 0 523 0 116|Heros France 0 112 205 570 523 0
: 0 113 200 0 523 0 117|lonesco France 0 115 200 570 523 0
closely linked marker locus) was T e 0 e islioker om0 [ us [as | 0 [ "=
. . . . . 118 0 0 523 0 119 Julius Cermany u 111 205 0 523 0
d t t d I t h I t h 0 113 194 0 523 0 120 Justinus Austria u 111 200 0 523 0
c€lecle on y In e line car ryl n g IS u 124 205 0 523 0 121 |Kantao France 0 112 205 u 523 0
- 0 113 104 0 523 0 122|KWS Cashel __|United Kingdom| 0 108 104 0 523 0
g ene. A Mon g 150 W h eat cu |tlvarS 0 113 200 0 523 0 123|KWS Erasmus | Germany 0 111 198 0 523 0
o ] .. 0 113 200 0 523 0 124|KWS Kielder __ |United Kingdom | __ 0 100 200 0 523 0
amp“f'Cat'On Of SpeC|f|C markers gave u 124 200 0 523 0 1:515'.'51.&115 Germany u 111 200 0 523 0
0 124 200 0 523 0 126|Lahertis Germany 0 107 108 0 523 0
. . 0 113 205 0 523 0 127|Lear Cermany 0 124 200 570 523 0
th e fO I I owin g fesu ItS . 0 106 205 0 523 0 128|Lithium France 370 107 200 u 523 0
. . 0 113 194 0 523 0 120 |MV Lucilla Germany 0 111 108 0 523 0
- L 24 d t t d It . C I I 0 109 200 0 523 0 120|Matheo France 0 115 200 570 523 0
r was electe In cultivars. aro , 0 113 200 0 523 0 131 |Memory Germany 170 111 200 u 523 0
- - . 0 124 200 570 523 0 132 |Modern France u 108 104 0 523 0
Desamo, Elixer, Lithium, Memory T a0 | w e T 135 teskt ™ Jcemmamy 0108 [ 300 0T s T o
. : : : . , 0 113 200 0 523 0 134|Nocibe France u 108 200 0 523 0
Te N tatl on Waxy an d Xan tl p p e 0 124 200 0 523 0 135|Pamier Germany 0 113 200 0 523 0
) 370 113 200 0 523 0 136|Pionier Germany 0 115 200 0 523 0
- - . - 0 113 200 0 523 0 137|Rebel Austria 0 112 205 0 523 0
- LI’28 was deteCted N CU|tlvaI’S AddlCt, 0 113 200 0 523 0 128|RGT Djoko France u 108 104 570 523 0
_ . _ 0 113 200 0 523 0 139|Scout United Kingdom | 0 115 200 570 523 0
B I C EI E E 0 108 200 0 523 0 140|Selky France 0 108 185 u 523 0
e epl’ apone’ |Xer, nnSIO’ ron’ 0 108 200 0 523 0 141 |Sorokk France 0 115 196 0 u 0
. - 0 124 200 0 523 0 142|Stadium France u 108 104 0 523 0
Fermi, Gordian, Heros, lonesco, Kredo, T2 a0 T o e | o e METEETE O N
] 0 113 200 0 523 0 144|Tentation France 370 115 104 0 523 0
Lear MatheO RGT DJOkO Pengar 0 114 200 0 523 0 145|Terroir France u 124 200 570 523 0
y y y y 0 200 0 523 0 146|Thal F 112 200 0 523 0
. 0 11214 194 0 523 0 147 Tnbj: G::::ny : 115 200 570 523 0
Speedway, Scout, Tabasco, Terroilr, e e 0 e tislwary [Cormany ™ [USONN 106 | 205 | w [ e | o
0 113 200 0 523 0 149|Xantippe Germany 370 124 200 0 523 0
TO b ak an d Zap p a 0 124 200 0 523 0 150 Zapg Germany 0 110 205 570 523 0
0 110 104 0 523 0 151 0 110 200 0 523 0
Lr34 Wwas de ec ed Onl |n CUI |Var 0 124 200 0 523 0 152 u 110 200 0 523 0
- t t y t 0 124 200 0 523 0 153 0 110 200 0 523 0
0 108 200 0 523 0 154 0 110 200 0 523 0
B | tk 0 124 200 u 523 0 155 0 u 200 0 523 0
ale a 0 124 200 0 523 0 156 0 110 200 0 523 0
. u 113 200 0 523 0 157 0 110 200 0 523 0
- Lr25 and Lr35 were not detected In » [ [aw |0 s | o o [0 [0 [ 0 [ e |
0 108 200 0 523 0 159 0 110 200 0 523 0
WWCC 0 124 194 570 523 0 160 0 110 200 0 523 0
0 113 200 0 523 0 161 0 80 200 0 523 0
0 113 205 0 523 0 162 0 110 200 0 523 0
i - _ . 0 124 200 0 523 0 163 0 110 200 0 523 0
Flgure. Ampllflcatlon products of marker gwm251 SpeCIfIC to 0 113 200 0 523 0 164 0 110 200 0 523 0
u 113 104 0 523 0 165 0 110 200 0 523 0
Lr25 on TcNILs. 0 124 200 0 523 0 166 0 100 200 0 523 0
0 113 196 0 523 0 167 0 110 200 0 523 0
0 113 200 0 523 0 168 0 110 200 0 523 0
TcNIL-Lr25, gwm 251-124bp u 113 200 0 523 0 169 u 110 200 0 523 0
u 110 200 570 523 0 170 0 110 200 0 523 0
0 124 200 0 523 0 171 0 110 200 0 523 0
0 124 200 0 523 0 172 170 110 200 0 523 0
0 113 200 0 523 0 173 0 124 0 0 523 0
0 108 200 0 523 0 174 0 110 200 0 523 0
' 0 116 194 0 523 0 175 0 100 200 0 523 0
. 0 124 200 0 523 0 176 0 100 200 570 523 0
“o’ko*i*o*',*. ’,'5' 6"-’".!*-4 -’ 0 113 194 0 523 0 177 0 110 200 0 523 0
. . . ’ > - -

CEESET "3 : B 2 : % 8 1 : u 113 104 0 523 0 178 0 110 200 0 523 0
“ie 3 . 0 124 200 0 523 0 179 0 100 200 0 523 0
0 108 205 570 523 0 180 0 110 200 0 523 0
35| Agape 192 Ttaly 0 113 200 0 523 0 181 0 110 200 0 751 0

86| Akratos Germany 0 108 200 0 523 0 182 0 110 200 0 523 200
37| Armada France 0 108 200 0 523 0 183 0 110 200 0 523 0
38| Artagnan S 0 124 200 0 523 0 184 0 110 200 0 523 0
39| Astardo Austria 0 108 194 0 523 0 185 0 110 200 0 523 0
90| Avalon United Kingdom | u 110 104 0 523 0 186 0 110 200 0 523 0
01 | Avenir e u 116 200 0 523 0 187 0 110 200 0 523 0
92|Belepi France 0 124 200 570 523 0 188 0 110 200 0 523 0
01|Calumet France 0 108 205 u 523 0 189 0 108 200 0 523 0
94|Capone Germany 0 124 200 570 523 0 190 0 114 200 0 523 0
A C k n O W I ed g e m e n ts 95|caroll Czech Republic | 370 108 200 0 523 0 191 0 114 200 0 523 0
06| Celebration United Kingdom | u 108 200 0 523 0 192 0 110 200 0 523 0
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