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1.  The reference Castanea mollissima cv. Vanuxem 
genome was sequenced to over 25-fold depth. 

2.  Preliminary de novo assemblies of the reference 
genome sequence were conducted.   

Year One Deliverables were Achieved 

Genome	
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  (year	
  1)	
  



1.  Produced additional genome sequence. 
2.  Completed assembly of the genome sequence. 
3.  Identified over 60,000 genes (reflects heterozygosity)  
4.  Conducted candidate gene identification: 

!  97% of transcripts aligned to genome assembly 
!  66,662 gene models predicted  
!  Candidate gene coding sequences delivered to 

transgenics team 
4.  Strategy for resistance gene discovery updated. 

!  QTLs to be sequenced in depth 
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Year Two Deliverables Achieved 
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Sequencing	
  of	
  Resistance	
  QTL	
  (year	
  3),	
  
APPROACH:	
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QTL cbr1 
on LGB 

QTL cbr2 
on LGF 

QTL cbr3 
on LGG 



QTL	
   LG	
   #	
  
Genes	
  

#	
  bases	
  /	
  
QTL	
  

#	
  Genes	
  /	
  
Mbases	
  

#	
  Stress-­‐
response	
  
genes	
  

cbr1	
   B	
   994	
   10.14	
  
Mbases	
   151	
   98	
  

cbr2	
   F	
   548	
   5.13	
  
Mbases	
   137	
   58	
  

cbr3	
   G	
   410	
   4.51	
  
Mbases	
   139	
   38	
  

Total	
  number	
  of	
  Genes	
  Iden<fied	
  	
  
in	
  the	
  Blight	
  Resistance	
  QTLs	
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QTL	
  Cbr1	
  genes	
  	
  

l-­‐ascorbate	
  peroxidase	
   Peroxidase	
  ac$vity;	
  Response	
  to	
  oxida$ve	
  stress	
  

peroxidase	
  17-­‐like	
   Peroxidase	
  ac$vity;	
  Response	
  to	
  oxida$ve	
  stress	
  

peroxidase	
   Peroxidase	
  ac$vity;	
  Response	
  to	
  oxida$ve	
  stress	
  

cc-­‐nbs-­‐lrr	
  resistance	
  protein	
   Peroxidase	
  ac$vity;	
  Response	
  to	
  oxida$ve	
  stress	
  

ribonuclease	
  h-­‐like	
  protein	
   Defense	
  response;	
  ADP	
  binding;	
  DNA	
  binding	
  

disease	
  resistance	
  protein	
   Defense	
  response;	
  ADP	
  binding;	
  DNA	
  binding	
  

cc-­‐nbs-­‐lrr	
  resistance	
  protein	
   Defense	
  response;	
  ADP	
  binding	
  

adenine	
  nucleo$de	
  alpha	
  hydrolases-­‐
domain	
  containing	
  protein	
  kinase	
   Response	
  to	
  stress	
  

hypothe$cal	
  protein	
  [Vi$s	
  vinifera]	
   RNA	
  binding;	
  DNA	
  binding;	
  RNA-­‐directed	
  DNA	
  
polymerase	
  ac$vity;	
  DNA	
  replica$on;	
  DNA	
  repair	
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Final	
  QTL	
  Resistance	
  Candidate	
  Genes	
  List	
  



cc-­‐nbs-­‐lrr	
  resistance	
  protein	
   Defense	
  response;	
  ADP	
  binding	
  

cc-­‐nbs-­‐lrr	
  resistance	
  protein	
   Defense	
  response;	
  Protein	
  binding;	
  ADP	
  binding;	
  DNA	
  binding	
  

disease	
  resistance	
  rpp8-­‐like	
  protein	
   Defense	
  response;	
  ADP	
  binding	
  

$r-­‐nbs-­‐lrr	
  resistance	
  protein	
   Signal	
  transduc$on;	
  Defense	
  response;	
  Protein	
  binding;	
  ADP	
  
binding	
  

$r-­‐nbs-­‐lrr	
  resistance	
  protein	
   Signal	
  transduc$on;	
  Defense	
  response;	
  Protein	
  binding;	
  ADP	
  
binding	
  

$r-­‐nbs-­‐lrr	
  resistance	
  protein	
   P:defense	
  response;	
  F:ADP	
  binding	
  

tmv	
  resistance	
  protein	
  –like	
   Signal	
  transduc$on;	
  Defense	
  response;	
  Protein	
  binding;	
  ADP	
  
binding	
  

tmv	
  resistance	
  protein	
  –like	
   Signal	
  transduc$on;	
  Defense	
  response;	
  Protein	
  binding;	
  ADP	
  
binding	
  

tmv	
  resistance	
  protein	
  –like	
   Signal	
  transduc$on;	
  Defense	
  response;	
  Protein	
  binding;	
  ADP	
  
binding	
  

tmv	
  resistance	
  protein	
  -­‐like	
   Signal	
  transduc$on;	
  Defense	
  response;	
  Protein	
  binding;	
  ADP	
  
binding	
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QTL	
  Cbr2	
  genes	
  	
  Final	
  QTL	
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  Candidate	
  Genes	
  List	
  



ATP	
  binding	
   Response	
  to	
  stress;	
  ATP	
  binding;	
  Protein	
  
phosphoryla$on;	
  Protein	
  kinase	
  ac$vity	
  

BED	
  finger-­‐nbs-­‐lrr	
  
resistance	
  protein	
   Defense	
  response;	
  ADP	
  binding	
  

Ca$onic	
  peroxidase	
  1	
   Peroxidase	
  ac$vity;	
  Response	
  to	
  oxida$ve	
  stress;	
  
Oxida$on	
  reduc$on	
  

N-­‐glycosylase	
  DNA	
  lyase	
   DNA	
  repair;	
  Damaged	
  DNA	
  binding	
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QTL	
  Cbr3	
  genes	
  	
  Final	
  QTL	
  Resistance	
  Candidate	
  Genes	
  List	
  



•  Have	
  complete	
  genes	
  from	
  Chinese	
  chestnut	
  including	
  regions	
  
regula$ng	
  gene	
  expression	
  

–  This	
  will	
  enable	
  cis-­‐transgenics	
  approach	
  
•  Also	
  have	
  many	
  genes	
  differing	
  in	
  expression	
  paaerns	
  in	
  

cankers	
  in	
  Chinese	
  vs	
  American	
  chestnut	
  

•  Developing	
  markers	
  in	
  candidate	
  genes	
  for	
  marker-­‐assisted	
  
breeding	
  by	
  resequencing	
  addi$onal	
  chestnut	
  genotypes	
  

Transfer	
  Candidate	
  Genes	
  to	
  	
  
	
  FHI	
  Transgenics	
  and	
  Breeding	
  groups	
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•  Resistance	
  Candidate	
  Gene	
  development	
  
–  Full	
  length	
  candidate	
  genes	
  from	
  BAC	
  clones	
  
–  Marker	
  discovery	
  by	
  resequencing	
  

•  Markers	
  in	
  disease-­‐resistance	
  candidate	
  genes	
  	
  
•  Marker	
  genes	
  that	
  dis$nguish	
  between	
  the	
  genomes	
  of	
  
Chinese	
  chestnut	
  and	
  American	
  chestnut,	
  for	
  selec$on	
  

–  Compara$ve	
  studies	
  with	
  peach	
  and	
  poplar	
  QTLs	
  
•  15X	
  more	
  genome	
  sequence	
  being	
  produced	
  
•  New,	
  final	
  publica$on-­‐quality	
  genome	
  assembly	
  soon	
  
•  ‘Jamboree’	
  of	
  genomics	
  experts	
  will	
  be	
  called	
  for	
  	
  

–  Producing	
  best	
  possible	
  genome	
  and	
  QTL	
  assemblies	
  
–  Iden$fying	
  the	
  best	
  set	
  of	
  blight	
  resistance	
  genes	
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Continuing Research and Future Plans 
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The Chinese Chestnut Genome Project Team 


