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Comparative genomics analysis of the wheat leaf
rust resistance gene LrAlt
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Abstract Wheat leaf rust resistance gene LrAlt was identified in spelt wheat ( Triticum spelta L.) accession Altgold
and located on the distal part of the short arm of wheat chromosome 2A. Comparative genomics analysis showed that
the genomic region containing LrAlt on 2AS was orthologous to Brachypodium ( Brachypodium distachyon) chromosome
5 and rice ( Oryza sativa L.) chromosome 4. Based on wheat- Brachypodium-rice genomic colinearity, EST-STS
markers, BE498683, BE471132. 1, BG605273, and CD454629 were linked to LrAlt. These four EST-STS markers
cosegregating with Xbarc212 were proximal to LrAlt with a genetic distance of 1.9 ¢M. According to Graingenes 2.0,
additional SSRs neighbouring the locus LrAlt were tested. Xbarc124 and Xgwm614 were confirmed to be linked to
LrAlt,both of which were congregated with Xbarc212. By comparative genomics analysis and screening of SSRs, 9
markers linked to LrAlt were established, which provide invaluable information for fine mapping, molecular assisted
selection,and gene pyramiding of LrAlt.
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Table 1 Markers linked to leaf rust resistance gene LrAlt
. T fwolm
Forward primer(5-3") Reverse primer(5'-3")
BG605273 ACGACACGCCATTTCCTACTA GAACCCTTCCGGGACTTT
CD154629 GTAAACTGCCGAATAACCATC CGACACGCCATTTCCTAC
BQY03719 CTCGAGTCCCAGATCGTCTC TTGAGCATCAATGCAGCAG
BE498358 TAATAGGACACCGAGCGACC GCGTCAGCCAGCTACTCG
TC90641 GCTTTTGTGCCAGATGATGA CATCCAGATCCAGGAGCACT
BE498683 ATTGCCATTACTTCCTTTGC TTAGCGACCTGTGCTCCTT
BEA71132. 1 CGTGATGATAGGCAGAAAC AAGCCAAACTTCAATGTTC
M1 2 3 4 5 6 7 8 M 1 2
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(a) Xbarcl24

3 4 56 7 8 M1 2 3 4 5

(b) BG605273

6 7 8

(c) CD454629

M, 100 bp DNA ladder;1, Altgold; 2, % K 3338;3~5, 4l & Hijk Bibk ; 6~ 8, 4l & B bk,
M, 100 bp DNA ladder; 1, Altgold; 2, Nongda3338;3-5, Homozygous resistant plants;6-8, Homozygous susceptible plants.
B1 S5HMEHFER LrAl EHH 4 FHRIE Xbarcl24,BG605273 1 CD454629 B G 45 R
Fig. 1 Amplification patterns of LrAltlinked markers Xbarcl24,BG605273 ,and CD454629
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Fig. 2 Comparative genomics linkage map of leaf rust resistance gene LrAlt
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M, 100 bp DNA ladder; 1, Altgold: 2, 4K 3338;3~5, i &5 Hikk : 6~ 8, 4l & B b
M, 100 bp DNA ladder; 1, Altgold;2,Nongda3338;3-5, Homozygous resistant plants;6-8, Homozygous susceptible plants.
3 E5HMERERE LrAlESIH S FARIE BE498683 F1 BE471132. 1 HF BER
Fig. 3 Amplification patterns of LrAltlinked markers BE498683 and BE471132. 1
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