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Abstract: Transforming resistance genes of wild relatives into elite cultivars is an effective approach to
improve the wheat disease resistance. Identification of the alien chromosomes by deployment of a rapid and precise
method becomes important in order to simplify the process on selection and utilization of the favorable genes. In
this study, CH357, a new wheat germplasm resource which was derived from wheat-Thinopyrum intermedium
( Host ) Barkworth & D. R. Dewey partial amphiploid TAI7047, was subjected for tests upon infections of
Powdery mildew and Stripe rust, as well as the evaluation by fluorescent in situ hybridization ( FISH ) and

molecular markers detection. The results showed that CH357 contained a wheat-T. intermedium ( Host ) Barkworth
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& D. R. Dewey 6J°/6B chromosome substitution. This genotype was tested to be resistant against wheat powdery

mildew and stripe rust, and the resistances were likely caused by 6J° chromosome of 7. Intermedium ( Host )

Barkworth & D. R. Dewey, thus raising a potential for wheat resistance breeding. Furthermore, 160 STS markers

were developed based on the Contigs sequences of 7. intermedium ( Host ) Barkworth & D. R. Dewey group 6

genome. Out of that, eight markers were found to specifically amplify the alien chromosome of CH357. The PCR-

based assay will provide a user-friendly method for identifying the 6J° chromosome or fragments of 7. intermedium

( Host ) Barkworth & D. R. Dewey in wheat.

Key words: 7. intermedium ( Host ) Barkworth & D. R. Dewey ; substitution line ; chromosome; STS ; molecular marker
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Table 1 Tests for Resistance to powdery mildew and stripe rust

R PR Jea g H PO GRE i FIB R HTIE S 2 2 L
Materials Chromosome number Genomes Infection type to Powdery mildew  Disease severity of Stripe rust
B L T intermedium 42 SJss 0 0

( Host ) Barkworth & D. R. Dewey

TAI7047 TAI7047 56 ABD+S+J° 0 0
KJF 768 Taiyuan 768 42 ABD 4 90
#76(64) 76(64)line 42 ABD 4 90
HK 170 Jintai 170 42 ABD 4 90
CH357 CH357 42 ABD+J® 0 0
SY95-71  SY95-71 42 ABD 4 90
JIIF 12 Chuanyu 12 42 ABD 4 80
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FISH signals of Oligo-pSc119.2-1 and Oligo-pTa535-1 are shown in green and red, respectively. Figures A, C are the double-color FISH

results of Jintail 70 and CH357, respectively. Figures B, D are the FISH karyotype of Jintail 70 and CH357, respectively. Scale bars=10 pm
B 1 &KX 170 #1 CH357 B9 FISH £E4£ R
Fig.1 FISH identification results of Jintail70 and CH357
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Table 2 The molecular markers that specifically amplified the sixth homo-group of Th.intermedium

name location Forward primer (5"-3") Reverse primer (53" Product size temperature
LD16-22 Group 6-Chrl TGCGCTGCTTCCAAAAGTAGT  GTTCATCTGACCTTCGTTCCTG 106 62
LD16-24 Group 6-Chrl GGGTTTTGGAGGATTTGGCG ATGGTAACCGGAGATGTGCC 174 60
LD16-52 Group 6-Chrl AGGCAGCAGCAGTACGTAAG CTCACAGGCAAATGCACGAC 279 60
LD16-65 Group 6-Chrl CGACAAGGAGGACAAGCTCC GAAATTCGCCAGACGGAGGA 111 60
LD16-70 Group 6-Chrl AGCATGCAGCCATCTACGAA CCGAGGCACTGAAACCAAGA 118 60
LD16-114 Group 6-Chrl CCAAGGTGAGAACTAGGCCG ACCAAGCGATCGGAAGGTTT 116 60
LD16-126 Group 6-Chrl TGAGCCGCCCCCGTG GAGGCGGCGCTCGGA 102 58
LD16-145 Group 6-Chrl CACGTACGTACCCACGCAT GCCTAGGCTGTGTTGCACTA 136 60
LD17-72 Group 6-Chr2 TACCATGCGGGCTCAATTA ACCATGACCGGTTGATTGCT 136 60
LD17-100 Group 6-Chr2 GGGGTGATTGCTTCTGACCT TTTGGTGTCGCATACACGGA 110 60
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M: XA 1 i EEZZ R 2 PP EFR; 3: 450K 1705 4: CH357; 5: TAI7047
M: Marker, 1: T intermedium ( Host ) Barkworth & D. R. Dewey, 2: Chinese spring, 3: Jintai 170, 4: CH357, 5: TAI7047, a: LD16-22,
b: LD16-24, c: LD16-52,d: LD16-65, ¢: LD16-70, f: LD16-114, g: LD16-126, h: LD16-145

&2
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Fig.2 Amplification results of Zintermedium ( Host ) Barkworth & D. R. Dewey Group 6-Chrl chromosomal specific markers
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