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Perennial ryegrass (Lolium perenne L.) is one of the most important forage and turf grass species adapted to temperate 
regions worldwide. As an allogamous species, perennial ryegrass is currently being improved as populations, thereby 
not fully exploiting the potential of heterosis. The mitochondrial genome of perennial ryegrass was sequenced as part 
of a project with the long term goal to control pollination for the development of hybrid breeding schemes using 
cytoplasmic male sterility. Intact mitochondria were isolated from leaves of a four-month-old plant and used for 
DNA extraction. Mitochondrial DNA was sequenced using the 454 GS-FLX sequencer, resulting in 287,367 single 
reads with an average read length of 406bp. The reads were quality �ltered and contaminating chloroplast sequences 
were removed from the dataset. De novo assembly using the CLC Genomics Workbench resulted in approximately 
2,400 contigs, of which nine contigs ranging from 6,735 to 219,170 bp were identi�ed as mitochondrial sequences. 
The sca�old information from a draft assembly of the perennial ryegrass genome, which became available in our 
laboratory, was used to order and orientate the contigs. Primers were designed to PCR amplify across gaps. The 
resulting fragments were sequenced and used to close gaps between established contigs. Finally, the mitochondrial 
genome was assembled into a master circle molecule of 678,559 bp. We are currently working on the annotation 
of the mitochondrial genome and have already identi�ed large duplications in the entire genome, as well as major 
rearrangements compared to mitochondrial genomes of other grass species. The genetic structure of the mitochondrial 
genome of perennial ryegrass will be presented. Our work constitutes a solid basis for comparative analyses of 
mitochondrial genomes within Lolium and between closely related grass species, and will – on the long run – increase 
our understanding of cytoplasmic male sterility in perennial ryegrass. 
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Leymus chinensis is a perennial grass of Gramineae. It is widely distributed in the northern China and the Republic 
of Mongolia. The high vegetative productivity, protein content and palatability of L. chinensis makes it a key species 
in the rangeland. Grazing or cutting is removal of grass leaves by animal or arti�cial harvesting, which lead to the loss 
of the photosynthetic organs and therefore reallocation of carbohydrate in whole plants. Sucrose represents one of the 
major products of photosynthesis. It is synthesized in source organs and translocated to sink organs to support their 
growth. Although defoliation in Lolium perenne led to the signi�cant increased expression of LpSUT1 in leaf sheath, 
the induction mechanism was not clear. To better understand the function of SUT1 after defoliation, we cloned a 
sucrose transporter LcSUT1 from L. chinensis. Heterologous expression of LcSUT1 in yeast proved that it was a 
functional sucrose transporter. Tissue-speci�c expression analysis showed that LcSUT1 highly expressed in leaf and 
leaf sheath, which suggested LcSUT1 may play important roles in these tissues. Defoliation removal of the leaf blade 
that functions as source tissue to perform photosynthesis and �x carbon, certainly will lead the carbon reallocation in 
the whole plants. Our results showed that the LcSUT1 was signi�cantly up-regulated in leaf sheath after defoliation, 
but not induced by wounding. The expression level of LcSUT1 was also increased when callus, a model of sink tissue, 
grew on N6 medium without sucrose. Our hypothetic conclusion is that the increased expression of LcSUT1 in leaf 
sheaths after defoliation may be the results of sucrose starvation. 


