
Havránková M. 1, Bartoš J.1, Kopecký D.1, Lu M.2, Sato K.3, Stein N.2, Doležel J.1 

 
1) Centre of the Region Haná for Biotechnological and Agricultural Research, Institute of Experimental Botany, Sokolovská 6, 772 00 Olomouc, Czech Republic  

2) Leibniz Institute of Plant Genetics and Crop Plant Research (IPK), 06466 Seeland OT Gatersleben, Germany 

3) Barley Germplasm Center, Research Institute for Bioresources, Okayama University,  Kurashiki, 710-0046, Japan 

 

Background 

Plant material 

• Hordeum vulgare L. (2n=14), cv. Morex 

 

Target DNA:  

• Mitotic metaphase and prometaphase 

chromosome  plates prepared  from   

synchronized root tip meristem cells 

Results 

Conclusions 

1) Blast results 

2) FISH mapping 

3) Barley chromosome 7H comparative map 

Methods 

Cell cycle synchronization  

Root tip fixation 

Squashing  

Postfixation 

Final adjustment (Adobe Photoshop 6.0.) 

Chromosome straightening (image 

processing program ImageJ v1.43) 

Plasmid isolation  

cDNA amplification 

Nick translation  

Probe purification 

Fluorescence in situ hybridization (FISH) 

Probe preparation Chromosome preparation 
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Image processing 

The process of creating high resolution physical maps relies on ordering contigs of overlapping BAC clones and  integration with genetic maps.  Unfortunately, the ordering contigs is very 

difficult in the region with highly reduced frequency of recombination, where genetic maps suffer from the poor resolution. The existence of non-recombining regions underline the necessity of 

additional approach, which could help to overcome this imperfection. FISH  (fluorescence in situ hybridization)  is one of the possible techniques, which is not limited by the presence of 

crossing overs and  could increase the number of the markers in these problematic areas.  In this work, we concentrated on mapping of short sequences and our results indicate, that single-

copy FISH in barley is feasible. Furthermore, this progress opens the possibilities also for other application. Recently, genomes or their portions are massively sequenced and FISH with short, 

repeat-free probes, is an attractive alternative for anchoring contigs  and  could facilitates the genome sequence assembling.  

 

A: Comparison of the 

cytogenetic map and genetic 

order of fl-cDNA (TIBGSC, 

2012). We corrected the 

position of three cDNAs using 

FISH.  

B:  According to our  results,  

the locus which was considered  

to  represent 0,7 % of  the 

genetic map, actually make up 

more than 40 % of the 

chromosome length . 

• We focused  on  ordering single copy 

sequences  in non-recombining region of barley 

chromosome 7H 

• Using FISH, we  ordered 13 out of 15 cDNA 

clones. Signals of the clones FLbaf129g09 and 

FLbaf25l12 co-localized  to the same positions 

and clones FLbaf24d09 and FLbaf25l12  

provided ambiguous  results. 

 

• In this study, we  underline the importance of 

cytogenetics in physical mapping. We proved  

that  cytogenetic  tools could significantly 

increase the resolution of the physical map in 

non-recombining regions. 

THE POTENCIAL OF LOW-COPY FISH IN PHYSICAL 

MAPPING 
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