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Molecular and cytogenetic identification of Triticum
aestivum-Leymus racemosus translocation line T6DL-7LrS
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Abstract: Leymus racemosus had a high resistant capacity to wheat scab (Fusarum head blight). The transfer of scab
resistant gene from L. racemosus to Triticum aestivum is of great significance for broadening the germplasm of wheat
resistance. To obtain Triticum aestivum-Leymus racemosus translocation line with scab resistance, we irradiated the pollen of
T. aestivum-L. racemosus disomic addition line DA7Lr by ®Co-y-rays 1 200 R (100 R/min) prior to pollinating to
emasculation T. aestivum cv. Chinese Spring. One plant with one translocation chromosome was detected in the M1 by GISH.
The plant with one translocation chromosome was self-pollinated, and at meiotic metaphase | its progenies with two
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translocation chromosomes were analyzed for chromosome pairing behavior in their pollen mother cells (PMCs). One rod
bivalent was observed at meiotic metaphase I, indicating that the plant with two translocation chromosomes was one
translocation homozygote. Sequential GISH-FISH analysis, using Oligo-pAs1-2 and Oligo-pSc119.2-2 as probe, translocation
line was confirmed as T6DL-7LrS. The translocation line had higher resistance to wheat scab and feasibility to be used as a

new source in wheat breeding resistant to scab disease.

Keywords: Triticum aestivum, Leymus racemosus, translocation line, molecular and cytogenetics
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Fig. 1 Fluorescence in situ hybridization (FISH) of translocation line T6DL-7LrS (2n=44). (A, B): sequential
GISH-FISH of mitotic metaphase chromosomes. In panel A, L. racemosus genomic DNA was labeled with
fluorescein-12-dUTP and visualized with green signals. In panel B, Oligo-pSc119.2-2 was labeled with Taram and
visualized with red signals, and Oligo-pAsl-2 was labeled with 6-FAM and visualized with green signals. The arrows
show translocation chromosomes.

B3 Hfi& T6DL-7LrS L HHMBE N R P |

FEIRBRAERMIR
B2 S eE{k T6DL-7LrS AR FIT Fig. 3  Chromosome FISH at M [ of PMC of
Fig. 2 C-banding and FISH of translocation translocation line T6DL-7LrS. In panel 3, L. racemosus
chromosome T6DL-7LrS. The pictures from left to right genomic DNA was labeled with CY3-dUTP and
show FISH 7Lr, FISH T6DL-7LrS, T6DL-7LrS with visualized with red signals. The arrow shows the rod
green Oligo-pAs1-2 and 6D with green Oligo pAs1-2. bivalent formed by a pair of translocation T6DL-7LrS.
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Fig. 4 Amplification results of three pair of primers. 1:
Chinese Spring; 2: Lr; 3: DA7Lr; 4: T6DL-7LrS.
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%x 1 T6DL-7LrS MFRBHmHmMEE
Table 1 Evaluation of scab resistance of T6DL-7LrS (%)

Material Identified in field

2015 2016 2017
T6DL-7LrS 769  8.86+533**  10.58+4.39%
Sumai 3 390  6.35+3.12%%  5.69+2.14%*
Cluics 3527 39.58+7.96  30.00+8.92
Spring
Mianyang 56.32+11.26%* 47.83+13.25%*
o5 8 49.23

** indicate significant difference at P<0.01 between the
material and Chinese Spring.

Bl 5 B{I%& T6DL-7LrS MABHMHELEE

Fig. 5 Evaluation of scab resistance of translocation
line T6DL-7LrS. The pictures from left to right show
T6DL-7LrS, Chinese Spring, Mianyang 85-45 and Sumai 3.
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