Chrome 7 – France

Euchromatin = ~8 genes per 100kb

Hetrochromatin = ~3 genes per 100kb

Perhaps we’ll have to sequence through the heterochromatin to retrieve the gene space afterall

What heterochromatin that has been sequenced has been easy

Perhaps a survey of heterochromatin is needed to get a better idea of the gene density

EST matches hit euchromatin ~90% of the time as expected though.

Marker selection of BACs may bias towards selecting the gene-rich heterochromatin BACs.

Chrome 6

Nearly finished the short arm (2Mb), have a tiling path that covers almost all of the chromosome

Chrome 5

Short and sweet, their mapping strategy is v.successful at selecting BACs

Chrome 4

Gerard.  Submit your AGP and TPF files!  Fosmid end sequence is coming by the end of the year
Chrome 2
Some chimeric BACs which have sequence that appears in 2 different contigs.  How much of  problem is this?  Fosmid and japan WGS will go a long way to resolving this.
Chrome 1, 10, 11

No sequencing.  Support role instead.  Comparative mapping of other SOL species (pepper etc).  BAC analysis shows that gene order is highly conserved between the sol species, even some (more complex) ordering is preserved in arabadopsis.
Plenty FISH from Steve Stack – 171 BACs FiSHed across all chromosomes! With only ~30 miss localised (17 on wrong chromosome, 1 on the wrong arm, ~10 have multiple localisations).  Data and map of FiSH available at SGN
FOSMID – 150,000 clones ordered on plates, many more than that to be picked.  Lab is slowly doing this until sequencing gets under way.  Average size between 35-40Kb.  15% are plastid/mitochondrial/chloroplast contamination (as to be expected). 17 of the sequenced fosmids ends have hit known BAC sequences – 9 have both ends on the BAC, 5 fill existing gaps!  Nice insert size and utility show that  this library will be worth sequencing.  50,000 at sanger now about to be end sequenced
Funding at NSF for sequencing and SGn was declined – resubmittance has been requested.  Reviews were good but problems were hard to delinateate.  Current funding will cover at least another year.  USDA awarded Lukas ~$400,000 for sgn and annotation support.  But what will they annotate? ;)  USDA award $300,000 to train the twinscan annotation program (which was used for maize).  USDA $400,000 award for 454 EST/cDNA sequencing for gene model identification.

454 data will be available within the year.  Some will be full length if the gene is sufficiently highly expressed.  Difficult to know which direction is sequenced (neither 5’ or 3’) could just be random segements within ESTs.
Italian group’s first grant runs out at 2007.  Future grants have to be different and cheap.  This is why they are interested moving across to WGS!
iTAG

Pipeline summary.  Everything in parallel. Anyone can join and add their expertise or their analysis.

Pipeline v000

HTGS 3 only

GFF3 interchange

Eugene adapted to tke gff3

All steps for v1 are in place – Eugene training necessary.

TRAINING SET

Training set 229 BACs

Non trained Eugene

My script filter

428 putative good models

Then QC models.

CHECKING

BACs from chr1-4 checked 54BACS = 183 verified genes

Not all filtered genes are good

Main problems are split and truncated genes

FUTURE

Finish QC

Train Eugene

Switch to v1 pipeline

Possible draft for all available BACs annotation in a couple of months.
Discussion

Would iTAG like to add some pseudo-tiling probes to a new tomato array to confirm the intron-exon boundaries?  Or to confirm alternatively spliced product.

Can we also look at segmental duplications in genes?  Would be difficult with very few genes per BAC.  Would have to say you’d need a block of 7 genes in order to be sure that a block was duplicated.  If you have only 20% of the genome then finding duplications is almost impossible.  Finding micro-synteny with other genomes is easier or tandem duplication.
India is the only asian country to contribute  to iTAG.  What could China, Japan or Korea add?  Japan are NOT doing any tomato annotation.  Korea has an annotation pipeline and perhaps their results count be integrated into the Eugene.
Twinscan (re: the USDA grant) predictions will be intergrated into the Eugene predictor

Possible 3 day informatics workshop at Sol2008? Heiko to be contacted about arranging this.  Users will need to be taught what is there and available and how it was generated.
DNA pools at France
Spain have picked them up.
Made from the first half of the HindIII library plates (~65,000 clones) and the entire MBol library (~53,000 clones). EcoR1 library not done.
DNA is amplified and dilution leaves a large amount of material available for screening.

qPCR is used to ID positive BACs.  ID’d clones are validated by amplification of the the BAC clone.  This allows IDing whether or not a BAC is genomic.
Macroarray DNA filters
Generated for all 3 libraries – I don’t have a clue what this means.
Use of FiSH
Used to find hetero-Eu chromatin borders and to target novel BACs
Major repeats of tomato have been mapped with FiSH – TGR4: centromere. TGR2, TGR3 etc, etc…
There are 6 classes of Tomato chromatin associated with different repeat classes.

NOR/satellite

Distal heterochromatin

Pericentromeric heterochromatin

Centromere

Interstitial knob – small condensed islands scattered throughout the genome.
Chromomere

Euchromatin

COT fractions FiSHed too.  Shows up hetero and euchromatin – only hetero is stained.  COT100 hybridises all 6 repeat classes. – most repeats are here.
HindIII library COT100 stained shows about 50% heavily stained.  Therefore the euchromatin would be the section that does not heavily stain in a standard assay.  Easily performed and should work.  Not yet linked to the sequenced BACs
FisH being used to confirm how well the physical map links back to the genetic map.  Specific markers specific BACS were generated. And AFLP markers were found for the gaps (may not be very clean if they are they can be had for a price from TG - company).  All bacs were FisHed to 6 and the physical gaps are visible.
SEQUENCING DISCUSSION
If someone ends up sequencing lots of BACs from another chromosome should the other chromosome provide some services for other groups in exchange for the money they saved? DZ - Perhaps that’s there fault for sequencing the wrong chromosome!
Don’t bother finishing a BAC from another chromosome if it’s already been finished by the other project.

WGS discussion.  
So far no idea how many of the expressed genes we might be missing once the project is finished.  How will we go about recovering these.  The Italian’s thing WGS is the way forward.  ESTs can be used to estimate given current BACs but most EST collections miss about 1/3 of the genes.
GJ- If 250Mb you get 90% of the genes.  Is this finished?  No?  So the whole genome should be done, you can’t do it BAC by BAC as you can’t map the duplicated regions.  Japanese are looking at WGS 200 bacs having done it for lotus.  Selected BAC WGS.  BACs were selected by blasting the repeats and BACs whose end seq did not match a reapeat.  Euchromatin by BAC by BAC will give very good coverage of 90% of the gene rich region.
GJ- Solexa quick and fast but read length of 30bp.  454 is better, higher error rate than sanger, less sensitive to GC content, about 100Mill bp per run. 10 runs = 1x.  Next year 400-500bp read length.  Cost effective.

Problems are assembly which in turn heavily impacts gene prediction fidelity. 
WGS also has assembly problems which impact gene prediction (see pig paper).
DZ- - A WGS grant is unlikely to get funded for as long as BAC by BAC projects are still going.  Funding agencies will want to see what great biology can be done with the first part first.
LM – We should wait until the Euchromatin is nearly (1 year?  2 years?) done before thinking about submitting WGS heterochromatin grants.
DZ - May have to split Chrome 10 among countries. The US may only get money for 2 chromosomes.
France - Submitting a WGS grant would make everyone claiming to make a reference genome lose credibility.
GerardB – FOSMID sequence gives you the mid range sections that could be WGSed for the whole genome.  As a complimentary project that could feed into the main BAB by BAC fro gap closure.  BACs/sanger sequencing already covers the v.large library segments.
GlennB – Partners should sequence bacs into the heterochromatin to see if there is a gene gradient into the repeat region.
DZ – Once we are “over the hump” then we can ID what is missing and think of further complimentary grants like WGS for the heterochromatin.  SOL100 was probably jumping the gun – 5 years ahead of it’s time.  This project has to be viewed as a success first.  When other genomes (pepper, potato, coffee) are done they will be based on tomato and we can say we provided the framework for all this to happen.
