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Chilling tolerance is an important prerequisite for cultivation of high-yielding energy maize in central and 

northern Europe. QTLs for chilling tolerance were identified in a double-haploid population constructed by a 
cross of a chilling-sensitive and a chilling-tolerant line. One of the major QTLs explaining 34 % of the 

phenotypic variation was mapped on chromosome 4. The QTL was validated by field tests of Near Isogenic 

Lines (NILs) carrying small introgressions of the tolerant line in the genetic background of the sensitive line. 
Different types of markers were developed to narrow down the QTL to an interval accessable for building a 

BAC-contig. BAC libraries of both parental lines were constructed and BACs covering the QTL were isolated 

and sequenced by Illumina, 454- and PacBio-technology. The reads were de novo assembled and contigs up to 
120 kb were obtained. The contigs derived from the tolerant line were compared with those derived from the 

sensitive line. Surprisingly most of the sequences seemed to be identical between the tolerant and sensitive line. 
Hence the QTL could be diminished to an intervall of only 500 kb. Additional experiments were necessary to 

narrow down unequivocally the chilling tolerance QTL to a certain gene within the 500 kb. Hence, to 

complement this map-based cloning approach, the expression of the genes identified within this 500 kb region 
was analysed by REAL-time PCR. While most of these genes showed no expression differences between tolerant 

and sensitive lines, three of these genes showed chilling dependent expression differences in those lines. These 

results were confirmed by Illumina sequencing of RNA. 
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Behind the physiological and metabolic changes occurring at maize senescence there are changes in the 

expression of thousands of genes. We carried out a genomewide analysis of the changes in gene expression 

during leaf senescence in seven inbred lines of maize which differed in the rate of senescence. The lines were 
planted in a randomized completely block design with 2 replications in a single environment. Chlorophyll 

content and CO2 exchange were measured from flowering to complete senescence each 15 days in the middle 
part of the ear leaf of three plants per plot. Samples of the middle part of the ear leaf of three plants per plot were 

taken and mixed each 15 days from flowering to complete senescence. RNA library construction and sequencing 

were performed with TruSeq Stranded mRNA Library Prep Kit and HiSeq 4000 PE100 platform (Illumina Inc). 
Following reads alignment, annotation, and a differential expression analysis we detected 1083 and 588 genes 

that were up and down regulated, respectively, during the senescence in all seven lines. Because the genes were 

consistently detected in different lines we are confident in their involvement in senescence. However, some 
genes were detected in some lines, but not in others. For example, 1747 genes were detected only in 3 of the 

lines, indicating that the genes expressed at senescence partially depend on the specific lines. The genes that were 

down regulated were mainly involved in photosynthesis, while the genes up regulated were related to catabolic 
processes. 196 of the differentially expressed genes codified for transcription factors; some of them are 

homologous to transcription factors found in Arabidopsis in different signaling pathways, for example, ATAF1, 

GLK1, PIF5, JUB1, or AtNAP. 
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