SUPPLEMENTARY MATERIALS

to the article Y. Genievskaya, Y. Fedorenko, A. Sarbayev, A. Amalova, S. Abugalieva, S. Griffiths, Y. Turuspekov “Identification of QTLs for resistance to leaf and stem
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Supplementary 1

QTLs for leaf rust (LR) and stem rust (SR) detected by composite interval mapping in a RIL population of bread wheat

No.  Trait Region  QTL name Chr. QTL interval (cM)  Peak pos. (cM)  Markers interval LOD score R? Add.
1 .......... |_R ............... SEKaZ .......... QLR/p331B1B ................ 419_560 ...................... 530 ...................... GENE_O427_442/Tdurum_contlg60052_184 ............................... 37 ...................... 012 _047 ..........

2 ......... |_R ............... NKaZ ........... QLR/pBB1D1 D ............... 55 0 _70 2 ...................... 56 1 ....................... Wsnp_BE5861 40D_Ta_2 _2 / RAC875 _re p_d . 0 5196_532 ............ 33 ...................... 0 12 ............... 0 38 ..........

3 ......... |_R ............... SEKaZ .......... QLR/,DBBZA ............ 2A ............... 860_”01 .................... 912 ....................... |AAV2713/RAC375_rep_c107961_343 .......................................... 34 ...................... 011 _003 ..........

4 ......... |_R ............... SEKaZ .......... QLR/pBBZB ............ 25 ................ 84 0 _1 1 . O 1 .................. 103 ; 1 ....................... BobWh|te_c16735_131/BobWh.te_c33464_1 33 ........................ 60 ...................... 018 .............. 122 ..........

5 ......... |_R ............... SEKaZ .......... QLRIPBB3A ............ 3A 1000_1331 ................ ”99 ...................... BobWh,te_c8674_595/3500022862_51 ........................................ 60 ...................... 020 _011 ..........

6 ......... |_R ............... SEKaZ .......... QLR/p33331 ......... 3B 11_150”2 ....................... 8500064776_51/tp|b0059m03_1516 ............................................ 78 ...................... 027 ............... 0 90 ..........

7 ......... LR ............... NKaZ ........... QLR/p3333 2 ........ 35 ................ 38 O _54 O ...................... 44 1 ....................... Wsnp_BE4971 693 _Ta_z_z /Tdurum_cont,gmo 212_1 41 ............ 33 ...................... 012 ............... 0 40 ..........

8 ......... |_R ............... SEKaZ .......... QLR/p3333 3 ......... 3B ................ 61 2 _78 1 ...................... 72 o ...................... RF L_Cont|g29 _1052 . /tp|boo46p09_685 ........................................ 42 ...................... 013 ............... 0 48 ..........

9 ......... |_R ............... SEKaZ .......... QLR/p3533 4 ........ 33 ................ 88 2 _102 3 .................... 95 3 ....................... KUkn_c4O74_463/Wsnp _Ku _c407 8_743 6510 ............................. 60 ...................... 018 .............. 0 73 ..........

10 ......... |_R ............... SEKaZ .......... QLR/pBB4B ............ 43 ................ 82 9 _101 8 .................... 83 9 ...................... |AAvg343 / BS 00062304_51 ............................................................... 47 ...................... 017 _011 ..........

1 .......... SR ............... NKaZ ........... QSR/pBB1A1A ............... 0_26091 ....................... RFL_Cont|gg54_2201/3500065419_51 ......................................... 33 ...................... 011 ............... 0 50 ..........

2 ......... SR ............... NKaZ ........... QSR/pBBZB ........... 23 ................ 73 3 _108 2 .................. 1012 ....................... Wsnp_JD_C6350_751 6597 / R|:|__Cont,92751_1 5 62 .................... 44 ...................... 015 ............... 0 31 ..........

3 ......... SR ............... NKaZ ........... QgRlpBB_ZD ........... 2D ............... 71 1 _126 0 ................... 780 ...................... D_cont, 9317 97_3 1 3 / E X Ca |,bur_c1 . 6 329_493 ............................... 55 ...................... 0 22 ............... 0 40 ..........

4 ......... SR ............... NKaZ ........... QSR/,DBB_;B; ......... 35 130_263160 ...................... Wsnp_Ex_c40595_47620787/BobWh|te_c97'|1_71 .................... 30 ...................... 011 _029 ..........

5 ......... SR ............... SEKaZ .......... QSR/p33332 ........ 3B ................ 98 3 _128 3 .................. 1208 ...................... TAom 4640 572/W5np_EX_c]6 76_3 185400 ................................. 46 ...................... 018 _0 55 ..........

6 ......... SR ............... NKaZ ........... QSR/p33_333 ........ 33 ................ 2041_2160 ............... 2160 ...................... Exca|,bu,—_c63009_102/3500071041_51 ....................................... 32 ...................... 012 _053 ..........

7 ......... 5R ............... NKaZ ........... Q5R1p334A ........... 4A ............... 0_1 21 .............................. 4 1 ....................... JD_CZ 1 248_51 1/Tdu ru m_cont,gz1 233_32 .................................. 35 ...................... 0” _013 ..........

8 ......... SR ............... NKaZ ........... QSR/pBB6B7 ......... 65 141_292 ...................... 202 ....................... Wsnp_JD_c2297_3‘|38694/3500003891_51 ................................. 55 ...................... 020 _093 ..........

9 ......... SR ............... NKaZ ........... QSR/pBB_532 ........ 53 ................ 86 O _106 1 .................... 942 ....................... BobWh,te_c35 035_3 1 7/KUkn_c27662_675 ................................. 31 ...................... 010 .............. 0 12 ..........

Notes: LR - leaf rust; SR — stem rust; NKaz - North Kazakhstan; SEKaz — South-East Kazakhstan; QTL - quantitative trait locus (loci); Chr. — chromosome; Pos. — position on chromosome; LOD - maximum-
likelihood LOD score of the QTL; Add. - additive effect; R? - phenotypic variation explained by the QTL.
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Supplementary 2

Comparison of resistant QTLs identified in the current study, possible candidate genes and literature information from earlier works

Region QTL Chr. Interval (cM)  Candidate genes Catalogued genes on the chromosome Reference QTLs
(Mclntosh et al., 1998, 2007, 2017)
SEKaz QLR.IPBB-1B 1B 41.9-56.0 - Lr26,Lr33,Lr44,1r46", Lr51,Lr55,Lr71,Lr75  QLr.ccsu-1B.1—39.3-42.6 cM (Kumar et al., 2013);
1B_1-43.66-64.89 cM (Gao et al., 2016)
NKaz QLR.IPBB-1D 1D 55.0-70.2 - Lr21,Lr41, Lr42, Lr60 QLr.ccsu-1D.1 - 52.1-63.5 cM (Kumar et al., 2013);
1D_t1-45.55 cM (Gao et al., 2016)
SEKaz QLR.IPBB-2A 2A 86.0-110.1 - Lr11,Lr17,Lr377, Lr45, Lr65 QLr.ccsu-2A.3 — 84.81 cM (Kumar et al.,, 2013);
2A_2-101.97 cM (Gao et al., 2016)
SEKaz QLR.IPBB-2B 2B 84.0-110.1 Lr35,Lr50 Lr13,Lr16,Lr23,Lr35, Lr48, Lr50 2B 2 -88.44-97.26 cM and 2B_3 - 102.28-108.35 cM (Gao et al., 2016);
QLr.hebau-2BS - 89 cM (Zhang et al., 2017)
SEKaz QLR.IPBB-3A 3A 100.0-133.1 - Lr63, Lr66 QLr.fcu-3AL - 99.4-129.6 cM (Chu et al., 2009)
SEKaz QLR.IPBB-3B.1 3B 1.1-15.0 Lr27,Lr74 Lr27,Lr74" QLr.ccsu-3B.1-9.01-13.81 cM (Kumar et al., 2013);
QLr.uaf.3BS - 0-6 cM (Muhammad et al., 2018)
NKaz QLR.IPBB-3B.2 3B 38.0-54.0 - QLr.hebau-3BS - 43 cM (Zhang et al., 2017);
3B t2-51.07-51.08 cM (Gao et al., 2016)
SEKaz QLR.IPBB-3B.3 3B 61.2-78.1 - QLr.ccsu-3B.2 - 67.3-69.2 ctM (Kumar et al., 2013);
QLr.uaf.3BL - 68-69 cM (Muhammad et al., 2018)
SEKaz QLR.IPBB-3B.4 3B 88.2-102.3 - QLr.ccsu-3B.4 - 93.1-95.1 cM (Kumar et al., 2013);
SEKaz QLR.IPBB-4B 4B 82.9-101.8 - Lr12,Lr25,Lr31,Lr49’ 4B _3-74.62-90.07 cM (Gao et al., 2016)
NKaz QSR.IPBB-1A 1A 0-26.0 Sr1RSAMigo Sr1RSA™M9° (Yu et al., 2014) QTL at 33 ¢cM (Bajgain et al,, 2016);
wPt730213 - 0.20 cM (Yu et al,, 2012)
NKaz QSR.IPBB-2B 2B 73.8-108.2 Sr36,5r40, Sr9a, Sr28  Sr9a-Sr9g, 5r10, Sr16, Sr19, Sr20, Sr23-2B, QSr.umn-2B.2 - 96.9 cM (Bajgain et al., 2015);
Sr28, Sr32-2B, Sr36, 5r39, Sr40 IWB1190 - 119.07 cM (Edae et al., 2018);
wPt7750 - 92.8 cM (Yu et al., 2012)
NKaz QSR.IPBB-2D 2D 71.1-126.0 - Sr6, Sr32-2D, Sr34-2D, Sr46 -
NKaz QSR.IPBB-3B.1 3B 13.0-26.3 Sr2 Sr21,5r12 IWA3691 — 14.5 cM (Elbasyoni et al., 2017)
SEKaz QSR.IPBB-3B.2 3B 98.3-128.3 - QTLs at 108, 109, 121, 124 cM (Bajgain et al., 2016)
NKaz QSR.IPBB-3B.3 3B 204.1-216.0 - -
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Table (end)

Region  QTL Chr. Interval (cM)  Candidate genes Catalogued genes on the chromosome Reference QTLs

(McIntosh et al., 1998, 2007, 2017)
NKaz QSR.IPBB-4A 4A 0-12.1 - Sr7,SrND643 (Basnet et al., 2015) QSr.umn-4A - 20.9 cM (Bajgain et al,, 2015);
IWA3812 - 20.6 cM (Elbasyoni et al., 2017)

NKaz QSR.IPBB-6B.1 6B 14.1-29.2 - s wPt1241-24.10cM (Yu et al,, 2012)
............................................................................................................................................. r71

NKaz QSR.IPBB-6B.2 6B 86.0-106.1 Sri11 IWA3985 - 80.9 cM (Elbasyoni et al., 2017)

Notes: NKaz — North Kazakhstan; SEKaz - South-East Kazakhstan; QTL — quantitative trait locus (loci); Chr. - chromosome.
' Adult plant resistance (APR) genes.
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