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grass genome

(meadow fescue, italian ryegrass)
• diversification 2,915,537 years and 78 days ago 

(+/- 300,000 years)

• 1C=3,175Mb (fescue), 2,567Mb (ryegrass)

• karyotypes characterized• karyotypes characterized
(7 chromosome pairs)

• genetic maps available: 521 and 881 markers (including
DArTs)

• limited sequence information available (fescue)
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Sorting individual/groups of chromosomes

Chromosomes 1,5,6
Chromosomes 2,3,7

Chromosome 4
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Theoretical flow-karyotype
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Procedure

Synchronization of cell cycle in root

meristem

Accumulation of divided cells in 

sample for sorting is a suspension of intact mitotic chromosomes

synchronization of cell cycle

and chromosome sorting

Accumulation of divided cells in 

Metaphasis I

Isolation of chromosomes

Stain chromosomes by DNA 

fluorochrome

Flow cytometry analysis

Chromosome sorting
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synchronization of cell cycle and

chromosome sorting
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what to do with sorted chromosomes?

Cytogenetic mapping

Physical mapping using PCR

No. chrs.Sorting time Applications

102<1 min

1032 min

BAC libraries

Development of DArT markers10460 min

1051 day

1066 weeks

Isothermal DNA amplification for:
� Mapping on DNA microarrays
� Shotgun sequencing
� Development of DNA markers

De novo shotgun sequencing



cytogenetics of

chromosome 4F

Wheat telomere BAC 1F21

Centromere BAC 1G18

BAC 2B14

BAC 2D4

BAC 2N9



sequencing of chromosome 4F

• purity of sorted chromosome: 92.4%

• 140,000 copies of chromosome 4 amplified using

GenomiPhi DNA Amplification Kit (GE Healthcare)GenomiPhi DNA Amplification Kit (GE Healthcare)

• sequenced by Illumina HiSeq2000 (IGA) 

• 28,270 Mbp (over 50x coverage)



assembly

program SOAPdenovo with k-mer size 70

4F
contigs 4,057,786

min bp 72min bp 72

max bp 15,919

average 125.5

L50 132

# bp 509,357,265

GC-content [%] 42.58



repeats
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collinearity with brachy, rice and sorghum



collinearity with barley

chromosome 

rearrangements



traits associated with chromosome 4 (F, L)

� freezing tolerance

� resistance to crown rust

� bacterial wilt resistance
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