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Abstract  Elymus nutans iS an important perennial grass used both for ecological protection and forage in
Qinghai-Tibet plateau. In this study, we isolated and characterized 14 novel polymorphic genomic simple sequence
repeat (SSR) markers in E. nutans by Reduced-Representation Genome Sequencing (RRGS). The variation range
of allele number of 14 SSR markers in 24 E. nutans individuals was between 2 and 5, with an average of 2.9
alleles per SSR. Amplification of relative species showed that 14 and 9 of the markers could be effectively
amplified in E. sibiricus and Roegneria Species, respectively. This result indicated that 5 of the 14 SSR markers
might be H genome-specific markers, and the remaining 9 might be from St genome or Y genome. These newly
developed polymorphic SSR markers could be used in the genetic diversity areas of E. nutans and its related
species. And the efficiency of developing SSR markers using RRGS was also discussed.
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Table 1 Characterization of the 14 SSR loci in Elymus nutans
(5-3) (bp) Ta NA
Locus Repetitive motif Primer sequences (5'-3") Fragment size (bp) (C)
En7 (TTTC)s F: GCTTCAAGCTGGATCGAATCAAA 120~135 57 3
R: CCTTGCAAATGGTGTAAGCTTGA
En10 (CCAT); F: CATGAGAGAGTGAGGGGTAAACC 148~170 57 4
R: CCTCCGCACAATGTAGTAGCTTA
Eni8 (CTC)s F: CATTTGAAGTCATAGCTCTGCGC 105~115 55 3
R: TGACTTGATCATGACTCTAGTTC
En20 (TA)s F: CGGAAGTGTGGGCAGAATAACTA 145~165 57 3
R: CCGCGTGTGGCATTTTAAATTAT
En24 (GGC)s F: AAAGCAAAGGGGGAAACGGAATA 155~175 57 3
R: CTTCCTCCTCTGTCCACATCG
En27 (GAAA); F: AGACCAACAGTTTTGCAATATCA 175~182 57 2
R: ATGCTGAAAAACATGCTCCGAAT
En33 (TATC), F: TCAATGTTTCTTCCTACAAGACAAGC 113~118 56 2
R: TGGCTCATGAATTTTTGTGCTCG
En36 (CTn F: ATCAGTAAATGCTGCATACCGGA 150~160 57 3
R: AGCACTAGCATAGCATTCCATGT
En54 (GA)s F:TTTGTTTGGTTTGTTTGTCCGGT 128~140 57 2
R: AAACAAAACAAAATCGTGCACGC
En64 (TAG)s F: AGGCTTAATGGATTAAGGATGTGA 134~145 55 3
R: TCAGTTTTTATTCGGTCTCACAA
En66 (AGA)s F: GAACACTAGCAGTCCATCAATGC 166~175 57 2
R: ACAGTTTTCACTCGAGGACAGAT
En70 (AT)s F: TGAGCCTCGAAAGCCATTATCTT 137~145 57 3
R: TTGTATAACCCAGCCACCCAAAT
En72 (TTG)s F: CATAGGCGGAGTTTCACCTCTAG 136~155 57 5
R: AGTAGATTCCCAGAAAGCAACAA
En76 (GT) F: ATGTCATTTATCTGTGTGTTCTTT 115~130 55 3
R: ACCAAAAACAAAAGCAAAACCCAC
cTa: 7 Na

Note: Ta: Annealing temperature; N, Number of alleles
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Table 2 Sources of plant materials

Species Genome No. Source
StHY 1-5,3-1, 12-4,
E. nutans 12-8,12-18 Haibei area, Qinghai,
China
6-1, 6-23, 8-4,
20-1, 20-4, Hainan area, Qinghai,
22-4,22-5, China
29-1, 30-1, 30-
4,32-13, 57-2,
60-1, 60-3
59-1, 59-4
Haidong area, Qinghai,
China
KLS-1, KLS-2,
KLS-3 Haixi area, Qinghai,
China
StY R6
R. nutans Huzhu, Qinghai,
China
R31
E. longearts- Iran
tatus
StH 58-5
E. sibiricus Qilian, Qinghai, China
4

Inner Mongolia, China
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