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Abstract	
  of	
  the	
  lecture:	
  
Nuclear	
   genomes	
   of	
   many	
   plant	
   species,	
   including	
   important	
   crops,	
   are	
   large	
   and	
   characterized	
   by	
  
extensive	
  DNA	
  sequence	
  redundancy.	
  The	
  production	
  of	
  reference	
  genome	
  sequence	
  may	
  be	
  hampered	
  
by	
   those	
   facts.	
   We	
   have	
   been	
   developing	
   chromosome-­‐centric	
   approaches	
   to	
   overcome	
   these	
  
difficulties.	
  Single	
  chromosomes	
  can	
  be	
  isolated	
  in	
  large	
  quantities	
  by	
  flow	
  cytometric	
  sorting	
  and	
  their	
  
DNA	
  has	
  been	
  shown	
  suitable	
  for	
  all	
  methods	
  of	
  plant	
  genomics.	
  These	
  include	
  physical	
  mapping	
  using	
  
PCR,	
   FISH	
   and	
   DNA	
   arrays,	
   targeted	
   development	
   of	
   DNA	
   markers,	
   construction	
   of	
   BAC	
   libraries	
   to	
  
support	
  development	
  of	
  sequence-­‐ready	
  physical	
  maps,	
  long-­‐range	
  optical	
  maps,	
  and	
  positional	
  cloning.	
  
The	
  application	
  of	
  chromosome-­‐centric	
  approaches	
  stimulated	
  a	
  rapid	
  advance	
  in	
  genomics	
  of	
  species,	
  
which	
  were	
   considered	
   intractable	
   using	
  whole-­‐genome	
   strategies.	
   In	
   one	
   of	
   them,	
   hexaploid	
  wheat,	
  
large-­‐insert	
   BAC	
   libraries	
   were	
   constructed	
   from	
   all	
   chromosomes	
   and	
   their	
   availability	
   facilitates	
  
construction	
   of	
   ready	
   to	
   sequence	
   physical	
   maps	
   and	
   production	
   of	
   reference	
   genome	
   sequence.	
  
Coupling	
  chromosome	
  sorting	
  with	
  next	
  generation	
  sequencing	
  provides	
  a	
  powerful	
  approach	
  to	
  study	
  
genome	
   organization	
   at	
   chromosomal	
   level,	
   perform	
   comparative	
   analyses	
   with	
   related	
   species	
   and	
  
validate	
   whole	
   genome	
   assemblies.	
   The	
   number	
   of	
   plant	
   species	
   from	
   which	
   chromosomes	
   can	
   be	
  
sorted	
  keeps	
  increasing	
  and	
  chromosome	
  genomics	
  is	
  bound	
  to	
  contribute	
  significantly	
  to	
  the	
  analysis	
  of	
  
plant	
  hereditary	
  information.	
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