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BAC End Sequences

• Mimimum Tile: 15,802 BACs

• Randomly selected 6,048 BACs to sequence now

• Yielded 10,322 high quality sequences, average 
length of 554

• For 4,511 BACs we have both ends



Why sequence BAC 
ends?

• Scaffold of sequence to associate whole genome 
sequence to physical map. 

• Longer sequences to help pull together short 
reads into a cohesive assembly

• Early glimpse of the genome for better planning

• Marker-rich resource



Repeats

• 20.4% of sequences show low complexity

• 12.3% of sequences match known plant repeats
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Gene Coverage

• Augustus gene prediction

• BLAT of unigene as “evidence”

• 2214 coding 

• 21% of genome is coding?



Similarity to other 
genomes

rosids
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medicago (9%)
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rosid II

rosid I



SyMap

• From Soderlund et al, 2006 

• FPC to Genome
• BAC end sequences
• Hyb marker sequences

• FPC to FPC
• by fingerprints
• by shared markers



Chestnut to Poplar

7



Chestnut to Medicago

3



Orthologs

• Comparative mapping

• Evolutionary markers
• study fundamental processes of genome evolution

• Allow scientists to move between species, 
translating information from one to another



KAAS Results

• KEGG Automatic Annotation Server

• Orthologs are detected by bi-directional best hit 
information.  

• Most accurate when full genomic sequence is known.

• KEGG Orthology (KO) system is a pathway-based 
definition of orthologous genes

• Allows us to link our sequence data to other biological 
systems and molecular interaction pathways in a 
systematized manner



KAAS results

• KEGG Automatic Annotation Server

• 591 KOG groups with members in all 5 fagaceae 
species, populus, and prunus



Linking 3 tree genomes

• Found Prunus, populus, and chinese chestnut 
sequences linked to the same KOG

• 591 KOG groups with members in all 5 fagaceae 
species, populus, and prunus

• Developed overgos from 250

• First 125 completed, next 125 underway



Phenylpropanoid Pathway



Phenylpropanoid Pathway



Phenylpropanoid Pathway

CCR

4-coumarate-CoA ligase



RBH method

• Reciprocal best hit method (similar to COSII from 
Solanaceae)

1. Group is initiated with Chinese Chestnut and 
Arabidopsis have a mutual best hit

2. Group is extended with the Arabidopsis and 
Chinese Chestnut sequences have the same 
mutual best hit in another Fagaceae species

4688 groups with 3 or more members



fagaceae.org



Conclusions

• Comparative work is just beginning

• New resources will open a whole new world of 
tools and knowledge for all trees

• the knowledge has to be shared and translated 
between trees and projects
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