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Introductions
Coupland group

– Arabis annual and perennial species

Arabis alpina (sequence annual and perennial species)

Ute Kramer 

– hyperaccumulators – Thlaspi
Eric Schranz 

– Boechera, Aethionema, and Cleome
Lepidium species (field and food biology)

Charley Knight (SLO) 
– genome size evolution (Lepidium, Arabidopsis)

Van de Peer group/Detlef Bioinformatics group – comparative genomics

Detlef group

 – close relatives of population genetics

Marcus Koch 

– Phylogeny and Arabis, Draba, Arabidopsis (Cochlearia)

Guy Barker 

Brassica oleracea and morphotypes/transcriptomes

Graham King 

Brassica crop species and map integration

Martin Broadley 
– plant nutrition, hyperaccumulators

?Seed coat biology (At and others)

Rod Snowdon 

– Brassica napus genomics/breeding/DFFS/transcriptomes

Barbara Mable? 
- A lyrata/A thaliana, SI and polyploidy

Boulos Chalhoub 
– Genome evolution, polyploidy, TE, Brassica napus, B oleracea
Detlef Weigel 

– Natural variation in Arabidopis thaliana, A lyrate, C. rubella, want more!

Rod Wing 
– Comparative Genomics/Sabattical – develop in Brassicaceae what have in cereals,  develop a “monocot” and “eudicot” comparative systems

Future meetings:

3rd workshop will be during Arabidopsis meeting in Japan. 4th in Saskatoon (Crucifer genomics meeting) September 2010.

Opening (Rod Wing)
Objectives  of meetings:

- grand challenge questions

- priority list

- public repository

- white paper to obtain funding

· Comparative systems in cereals and in Brassicaceae. 

· Advantages: phylogenetic context. Whole genome level: structure & content. Evolutionary context: domestication. 

· Sequencing prerequisite: physical/genetic map.

A.  Drosophila: 12 genomes of Drosophila – how many genomes do you need to talk about a model organism? A dozen is a good place to start
B. Oryza variation and diploids, polyploids, OMAP (www.omap.org; 5-6 years in progress; 17 BAC libraries, 13 physical maps, finished O. glaberrina sequence).  His lab specializes in BAC library and physical map scaffolding (to go with genetic map).  He’s organized grand challenge meetings in Korea, Japan, and ?  Goals: develop reference genomes/transcriptomes for 8 domesticated species, and also RILs, backcrosses, and natural variation (pop gen/conservation). All 8 will be sequenced by 2010.

C. Now generation sequencing – second and third generation, powerful but we still want high quality reference like Arabidopsis thaliana to make 1001 resequencing projects

D. BMAP project – three of us coordinating, develop a white paper for 150 reference sequences.

E.  Establish a collaborative network, many arguments for Brassicaceae, At, biofuels, etc.

F. Have three meetings: PAG, Germany, Japan – Grand Challenge questions…

Summary of San Diego meeting

Chris Pires
· Chris Pires gives a report on the meetinge studied in San Diego via skype

· a list was set up with areas which can be studied in the framework of this initiative

· polyploidization, genome duplications

· chromosome number evolution

· chemical variation

· Evo-Devo

· hybrd vigor

· system biology

· adaptation to changing environment

· invasive species

· models shoul be chosen; homozygous genotypes needed; seletedaccording to current state of phylogeny – question is if broad sampling across the tree or sampling with focus on the „grand challenging questions“

Grand challenge questions: Add:

1. Brassicaceae family model for adaptation to (anthropogenic) environmental change

2. Brassicaceae family model for (adaptive) physiological traits

3. (from Koch presentation, add “Brassicaceae as model for phylogeny reconstruction in face of hybridization and polyploidization”)
· Try to set own list of priorities, rather than JGI. Not just look at comparable genomics, so from phylogenetic point of view, but also for other, trait-oriented, purposes, incl Systems Biology of plants, link to rhizosystems.

· Brassicaceae model for vegetable, evo-devo, domestication processes.

· Ute Krämer (UK): Grand challenges: any question on adaptation? No, but will be relevant. Adaptation so far only discussed in terms of genome context, not in term of traits. Should be added, eg. Metal adaptation or other exceptional physiological adaptations (C3/C4 vs. Cleome; salt, drought, low light, flooding etc.)

Status of current genome/RNA sequencing Projects

Detlef: see his PPT “Weigel BMAP 0310” (summarized below)

Resequencing? JGI comparative genomics (http://www.jgi.doe.gov/genome-projects/). Unclear how many more species can be sequenced. DW will check in a few days. Need additional resources, not to rely on JGI only. Main aim is to set standards for species.  
A. 15 or more genomes will be sequenced over next 18 months

1 Arabidopsis thaliana 


AGI (Sanger)

2 Arabidopsis lyrata


JGI-CSP (Sanger)

3 Capsella rubella


JGI-CSP First one not Sanger

4 Thelungiella halophila


JGI-CSP (Sanger) (PAG poster on second one?)

5 Arabidopsis halleri


JGI-CSP

6 Arabidopsis arenosa


JGI-CSP

7 Brassica rapa



JGI-CSP

8 Boechera stricta


JGI-CSP

9 Boechera divericarpa


JGI-CSP

10 Arabis alpina 


TRANSNET (Germany, France, Spain; George Coupland)

11 Leavenworthis alabamica

Genome Canada

12 Sisymbrium irio


Genome Canada

13 Aethionema arabicum 

Genome Canada

14 Brassica oleracea


BGI/Bayer (Graham King and Pires clarified)

7B Brassica rapa


BGI/Bayer (Graham King clarified private/public efforts)

15 Brassica napus


BGI/Bayer

16 Thellungiella parvula

Eric Schranz added to list per PAG abstract:

http://www.intl-pag.org/18/abstracts/P01_PAGXVIII_019.html
B. Arabidopsis lyrata genome compared to A. thaliana

(Magnus Nordborg)(www.phytozome.net/alyrata.php)

· Comparison of A. thaliana/lyrata genomes (www.phytozome.com). Paper submitted. 6 x inbred strain. Sanger sequencing @ DOE-JGI. Large scale synteny. Asymmetry: largely TE, missing in one, present in the other (50%). ~10% is coding, ~25% intergenic. Selection for larger deletions (>10 bp) in A. t. vs A. l. Larger intergenic distance and more genes in A.l. TEs in A.l. closer to genes and younger. In A.t. excess of deletions over insertions. => pervasive selection for smaller genome.

C. A. lyrata sequencing (N50=4; 97% genome sequenced, 3,648 contigs)

D. What learned? Large scale synteny – what happened to centromeres between Al and At

Chromosome view of 8 to 5 chromosomes

Pie charts

E. Asymmetry in “missing” sequence (in At vs. Al)

 Number of genes the same, but non-coding sequence wiped out in Al vs. At

F. Apparent selection for “large deletions” in At (could be “large insertions” in Al)

(why need an outgroup!)  Here he uses “large” to go fairly small, but up to 10kb

G. Greater Intergenic Distances and More Genes in A. lyrata

H. Comparison of A. thaliana & A. lyrata genomes . t distance from next transposable element to gene – distance in lyrata in general shorter; in both lyrata and thaliana is a selection against TE but it is stronger in A.thaliana (TEs in Al are closer to genes, and younger)

(not next gene from TE, but next TE from each gene)

· if there is really selection for small genome size in thaliana then this process might be still ongoing → deletions are favoured in different ecotypes

I. Greater frequency of segregating deletions in A. thaliana

J.  Comparison of A. thaliana & A. lyrata genomes

In A. thaliana:

-reduced TE activity and/or more efficient TE elimination

-shorter non-TE intergenic sequences and introns

-more frequent segregating deletions than insertions

-excess of deletions over insertions

These observations suggest pervasive selection for a smaller genome!

K. Stay tuned for Capsella rubella… more complicated story than suggested by Al x At

· from Monte Gargano, Italy

· naturally inbred line

JGI: Roche 454 (26x coverage) plus Sanger fosmid ends (1.6x coverage)

Not as nice as A. lyrata since no genetic maps and not as much manual curation

Final assembly: 144.4 (206.7 in Al Mb)(so although similar size, much smaller assembly of Capsella versus Al) 

8 largest contigs: 75.6 (vs. 194.2)

Scaffold N50: 8 (4)


Scaffold L50: 7.3 (24.5) Mb

Scaffolds > 50 k: 51 (49) 86.4 % genome (vs. 97.2%)

L. Everything seems to be accounted for … in Genome comparison blast graphs of Capsella rubella to At 1 (two slides)

· Conclusion after two genomes: Having whole genome sequence is very rewarding, however the large amount of work regarding assembly and annotation is essential, but not highly rewarded. How to deal with that? Will be issue for all coming genome projects. Pipelines for annotation not available (See Sebastiaan Proost).

· DW: What about invasive species? Should be added as well. 

· Information from „Brassica group:

· B. rapa (Chinese cabbage Chiifu-401) sequenced by international consortium, release on publication expected late 2010

· B. oleracea + B. napus also being sequenced

· all details at http://www.brassica.info/resource/sequencing.php
· “:Brassica oleracea, B. napus, B. rapa also sequenced by BGI for Bayer (private!), 

Phylogeny and Diversity of the Brassicales and Brassicaceae

Marcus Koch – see PDF/powerpoint “Tubingen-PDF”

Overview of Brassicaceae Phylogeny

Lineage I  monophyletic, 1200 spp; contains Arabidopsis
Lineage II monophyletic 550 spp; contains Brassica
Lineage III – less well known – contains for example Hesperis, Mattiola, Malcomia, monophyletic, 430 spp

 “comb” part not supported -

“Basal” lineage of Aethionema
· several more tribes were recently defined so in total there are now:

44 monophyletic groups + 15 unassigned genera; tribes are also supportes morphologically

  lineage I to III represent 2/3 of the family in 24 tribes (~ 2200 species); 1500 species are assigned to tribes outside of lineages I to III; various species in the roughly 15 genera are not assigned to any tribe; 20-30 almost monotypic genera are not accessible

These are only clear monophyletic lineages (comprise 2/3 of family, 24 tribes). Still 1500 species in 20 tribes outside lineages I-IIII. Also, several (15) genera not assigned to tribes. 20-30 (monotypic) genera not in phylogenetic tree at all => not accessible. With current data, phylogeny cannot be resolved. Many phylogenetic hypotheses remain: hybridization, introgression, polyploidization, radiation/rapid diversification? Radiation is grand challenge issue? Single gene trees/sets are unlikely to resolve this. 

any large scale phylogeny failed to resolve the backbone of the tree and different trees based on different marker systems give different results

· single gene trees might not help; unclear why -> hybridisation, introgression, polyploidisation, radiation?

Warwick et al. ITS phylogeny – now have 44 tribes (in press)

Split Schizopetaleae and Thelypodium
Many more new tribes (seven) outside Lineage

38 (15?) Unassigned genera

Workflow of systematic work in Brassicaceae

· Define monophyletic groups

· Connect tribes to a backbone phylogeny

· via single copy genes such as chs

· via models developed from an in-depth knowledge about karyotype evolution

· via whole genome sequences providing detailed & additional information complementing the first two points

· correlate evolutionary events within tribes actoss tribes in space and time

Mummenhoff et al. correlate radiation with past climatic events

· hypothetical base chromosome number

· ancestral karyotype x=8

· tendency to go down to 6 or 7 (based on 1225 taxa)

· of 1225 taxa 645 are diploid and 585 polyploid -> polyploidisation may drive radiation and speciation; diploid ancestors are still present -> diploids start new radiation/polyploidization events again and again

Why unresolved? Lots of reasons:

· Hybrids within genera common, but also across genera and across tribes!

· Introgression, polyploidization, and rapid radiation several times!

· Add Grand Challenge on RESOLVING PHYLOGENY, 

· rapid radiations, hybrids, backbone, 

· Tried single copy genes like CHS, but Peter Lockhart has shown problems, and large scale cloning, sequencing, a BIG effort! etc

· 1000s of species sequenced for ITS now to calculate speciation rates/radiation

· …but then how connect? Supertree approach, geography, timescale

· So effort is to define monophyletic genera and tribes, and characterize by chromosome number and genome size evolution 

· Marcus Koch hopes to define evoln events across space, time, and correlate to global change in the past (25 mya in Asia, what going on?)

How to connect tribes to backbone phylogeny?

1. via single copy genes, eg. chs? Only when evolution at constant rate, which is probably not the case, as was found for chs.

2. via models developed from karyotype evolution?

3. via whole genome sequences (complementing 1. and 2.).

Future aim: correlate evolutionary events to “historic” events (time/place).

Discussion on how to resolve hybrid genomes

· generally it is difficult to find parents of polyploids because they may be extinct eg. A. arenosa -> big boarder line through eastern Austria, parents of tetraploids not from eastern Europe ->parents probably extinct; only in some genar hybrids are known, e.g. Nasturtium

Martin Lysak has been doing karyotyping to also link tribes to backbone.

Also have done extensive chromosome number/ploidy level lit search (slides) – finds 50% polyploids, so they are all over family (at least based on chromosome number)

(Rod Wing asked/noticed that diploids are often still extant, and “drive” evolution of tribe and each radiation, as opposed to polyploids – with triplication exception for tribe Brassiceae)

Two manuscripts/abstracts: 

A. Couvreur et al. (Mummenhoff lab, Plant Systematics) 

“Molecular Phylogenetics, Temporal Diversification, and Principles of Evolution in the Mustard Family (Brassicaceae)”

Quote: The backbone of the tree remained  largely unresolved and is interpreted as the consequence of early rapid radiation within the family. The age of the family was inferred to be 37.6 (24.2–49 4) Ma which largely agrees with pg. 49.4) Ma, which largely agrees with previous studies. …. 
Analysis of diversification suggests that Brassicaceae underwent a rapid period of diversification, after the split with the early diverging tribe Aethionemeae.
B. Lysak et al. (MBE paper) “The Dynamic Ups and Downs of Genome Size Evolution in Brassicaceae”

Quote: Despite the 16 2 fold variation across  the family, most Brassicaceae species are characterized by very small genomes with a mean 1C-value of 0.63 .

The ancestral genome size (ancGS) for Brassicaceae was reconstructed as anc1C = 0.50 pg. 

How to connect tribes to backbone phylogeny?

4. via single copy genes, eg. chs? Only when evolution at constant rate, which is probably not the case, as was found for chs.

5. via models developed from karyotype evolution?

6. via whole genome sequences (complementing 1. and 2.).

Future aim: correlate evolutionary events to “historic” events (time/place).

N.B. important for sequencing: many polyploids around: 645 diploid vs 585 polyploids (1225 taxa).

· Suggested taxa cover well the entire family and might provide essential information to understand the evolution of most monophyletic groups.

· Additions to list: Biscutella laevigata ssp. Kerneri: diploid/ on serpentine.

Questions: 

More hybridization within lineages?

It depends on published work? If multigene phylogenies, Arabidae is looking good with Draba and Arabis (500 species), unexpectedly the whole tree is resolved with 20-30 monophyletic groups with good phylogenetic structure that makes sense geographically.

“Only” 3-4 genes is not enough…

Do you expect more autopolyploidy? 

Don’t know, and depends on genus. Boechera has triploids, apomicts, and complex evolutionary scenario driven by autopolyploidy, in comparison to Draba…

What is status of bioinformatics for resolving hybridization/introgression when analysis programs gives bifurcated tree?

Marcus starts with only diploids before adding polyploids, but also work with network analyses and new algorithms to deal with this.  Many challenges in interpreting data (i.e., ITS prone to lineage sorting and other curious phenomena).

Can you keep track of “parental genomes” of polyploids without BAC based physical maps?

Maybe in Brassica (for ancient triplication and recent allopolyploid events), but not these resources for most Brassicaceae species yet.

Is one solution to resolving hybrid/polyploidy phylogenies to take random sampling of populations and individuals (blindly sample)? 

For example, sequence a few A. arenosa populations (or depends on geography)?

How define “polyploidy” when all plants are ancient polyploids in various stages of diploidization?

Yes, but Koch defined recent polyploidy as…(detectable by genome size/chromosome number?).

Eric Schranz presentation

Arabidopsis thaliana really rare, derived Brassicaceae with n=5. Base number can be n=8 or n=7. Currently consensus is AK n=8.

Molecular evolution: molecular clock of A. thaliana is probably running at double or quadruple the speed as most other angiosperms (Magnus Nordborg: on annual or generation base?)

Extend beyond Brassicaceae to Brassicales.

Have Papaya as “anchor” genome for order Brassicales.

Brassicales: 17 families, 4750 species (4500 in Brassicaceae + Cleomaceae + Capperaceae) ~2% of plant diversity.

Phylogenetic framework outside the “radiation” of Brassicaceae

Phenotypic evolution outside Brassicaceae, consider looking just outside family!

In sum: push Brassicaceae comparative genomics framework to Brassicales.

Phylogeny of Brassicaceae with genome projects mapped on…

· once you get inside the Brassicaceae there seem to be certain rules

· x=7 to x=8 may be the ancestral chromosome numbers; genome blocks A to X; in most cases blocks hold

· Once reach this point (Brassicaceae node) you have phenomenal synteny as seen by Lineage I comparisons, but At is a “strange reference”, so need to think of “ancestral genomes” of n=7 or n=8.

· Furthermore, have “block system” to easily trace (names A-X) as championed by Martin Lysak. Great comparisons using comparative chromosome painting (CCP) in Lineage I. 

· Also useful to look at unplaced tribes (like Noccaea), and even without genome you can get ideas about expectation of genomes.

So outside crown group, you have Aethionema (Genome Canada sequencing).

Aethionema “looks” like Brassicaceae with suites of traits here also (even though only 45-70 species).  

Outstanding questions: But we do NOT know about block evolution because At BAC paints do not work!

Also, we for phylogenetic shadowing of promoters/CNS, we need Aethionema and Cleome (can do this from Boechera to Cleome, but NOT to papaya).  So if we want to mirror studies in animal systems, we need to go deeper (NOTE: this was also agreed to at DOE JGI meeting per Pat Edger and Eric Lyons).

Cleomaceae: 

· Cleomaceae is sister to Brassicaceae

Largely tropical, only few crops (African vegetable), some ornamentals, different mating systems, interesting new metabolites (terpenoids)
A. Chemical evolution: C. gynandra is dry season crop in Africa.  Secretory trichomes with terpenoids. (glucosinalates boring/simple outside Brassicaceae, but have terpenoids)

B. C4 system closest to Arabidopsis in Cleome (Julian Hibberd, Cambridge)

C. Independent “alpha” event in C. spinosa. North American clade but polyploidy? 

Uncertain if “alpha-free” genus to serve as “outgroup”.

Next group out: Capparaceae: woody outcrossers, so not best genome models.

Outside trinity of Brassicaceae, Cleomaceae, Capparaceae

“Core Brassicales” is clade strongly supported (Jocelyn Hall)

17 families, 4500 species (2% angiosperm diversity in Brassicales)

Also papaya and three other papaya genomes (sex chromosome evolution)

Almost all diversity in crown clade/trinity

Base of family: salad of Nasturtium, many small families

Limanthes genome project

Bataceae: high salt in coastal flood plains, dioeceious?

Resedaceae: floral scent for perfumes

Range of chromosome numbers…


Jocelyn Hall has mapped on woody/annual/perennial

DeCrane has mapped on leaf structure/morphological change, embryos, seeds, 

Schranz: high rates of molecular evolution that Donoghue has found between annuals and woody plants, and same found in Brassicaceae versus woody Brassicales… led to errors in divergence times using Arabidopsis as “molecular clock” since it evolves twice as fast.

240 orthologous gene sets to make tree that Schranz is showing (stuck on question about denominator of years or generation times)

Final example on trait evolution across order: glucosinolate evolution relative to paleopolyploidy with alpha and beta events.  Papaya lacks beta event, but other rosids have beta (and gamma, as seen in grape genome). Types of glucosinolates: only aliphatic and aromatic in “basal” families, and then around Batis node (and beta event?) is another type of glucosinolate,

And then around “alpha event” node is even more complex glucosinolates.

So again, while we are all interested in our own traits in Brassicaceae, we can look across order and family.

Eric is proposing to do Cleome and Aethionema physical maps to “anchor” Brassicaceae.

Now linking to papaya physical map (scaffolds not anchored and Ming/Paterson will publish)

Yves Van De Peer will make blocks fundamental to bioinformatics

Broader view:

What is sister to Brassicales? Malvales and Sapindales (cotton and Citrus genomes)

Then we are in rosids (25% of diversity, but most crops are in rosids)

Grape, Poplar, legumes, cotton, citrus

(Asterids just coming online with Mimulus, tomato, etc)

Questions:  

Any practical work with capers?

Eric has contacted Spanish and Turkish growers…lots of breeding.

Discussion on resources:

Maria Albani: Arabis alpina sequence update: 14 (?) 454 runs, 2 BAC libraries, mapping population. Busy with assembly, link scaffolds to BAC ends.

Comment DW: paired-end 454 libraries: a pain to make and unevenly distributed. Paired-end libraries are needed though. New technology solution could be RAD  mapping: relies on restriction digestion (e.g. EcoRI), ligation of adaptors and sequencing to find polymorphism (“sequenced AFLP“; 0,1 to 1 µg of DNA). Allows for anchoring based on sequence. Making large F2s for sequenced species will be needed though.  How large? Depends on contig lengths. In principle one marker per contig needed to put to physical map, and two to orient. 

Example A. lyrata 200 Mb, average sequence contigs ~50 kb, so ~4000 contigs => 8000 markers needed. One recombinant per contig needed on average (~ 3 x more to resolve all at 90% probability), so 12000 recombination events. Every F2 has ~1 recombination per chromosome arm per gamete, so 8 chromosomes x 2 arms x 2 gametes = 32 recombinations/F2 => populations of 12000/32=375 would be sufficient. In view of recombination hotspots, populations of 1000-1500 should be fine. When contigs are ~25 kb, populations should be 2000-3000 plants and 16000 markers are needed.

Other resources/initiatives: 

MK: sequence full Arabidopsis genus, all species.

DW: Further interests: Capsella => genetic mapping (flowering time a.o.); A. lyrata population diversity; 1001 At genome project update: 85 + 25 genomes sequenced so far; funding for 200 additional by SOLID (Joe Ecker), 200 additional by Magnus Nordborg, company may sequence remaining 500.

Eric Schranz: Leavenworthia sequencing most progressed. Sisymbrium and Aethionema: has been started.

UK:  Genetic Resource unit -> Brassica collection; +have fixed lines (Diversity Fixed Foundation Sets - see http://www.brassica.info/resource/plants/diversity_sets.php; single seed descent; about 600 SNPs screened against the collection; transcriptome sequenced for 80 accessions; www.brassica.info

Karl Schmied – will Arabidopsis species be sequenced?

· Detlef: yes, maybe for „marketing reasons“; Detlef will discuss this with JGI

Rod: are there polyploids in the genus?

· Detlef: yes

· Detlef gives update on 1001 genomes

· 85 genomes sequneced

· 20 other genomes sequenced by JGI

· Joe Ecker (?) 200 more strains

· Magnus 200 more ecotypes

· the missing 500 may be done by Monsanto (internal information only)

· Eric gives update on Laevenworthia being sequenced in Canada:

1,6 million reads, 1.5 x coverage

Priority list: 

· Discussion of Species list

Few suggestions added by Ian Bancroft, Klaus Mummenhoff, Martin Lysak and Mark Aarts

 The argument to sequence those primarily of economic value did not appear to be generally supported
DW: there is no big pot of money, so choices need to be made. Proposal: select key species distributed over the phylogeny as first priority list and once they are done, select a few species around these for subsequent sequencing, to be able to understand the sequence diversity and to correlate it to traits as well. This is favoured by more people.

· first unclear how species should be selected – just going through the list does not seem to be so fruitful; Ute Krämer suggests to select species according to grand challenging questions

· to the species list more information should be added: cultivated or not, chromosome number, life cycle,....

· a discussion of the topics studied by the participants such as heavy metal tolerance there is an agreement that first the 12 species from the list should be completed and then species pairs can be selected which have contrasting features; at the same time this will give a denser sampling of the phylogeny

· seed increase of TOP100 Brassicaceae for the phylogeny by Chris Pires and Marcus Koch

· Chris Pires selfed plants

· Marcus Koch – no selfing to keep diversity; eventually plants for sequencing reference genome need to be selfed for 6 generations

· all plant material will be available for everybody

· there should be herbarium specimens of the sequenced lines

· Rod: Who will do the sequencing?

· Detlef: once the White Paper is there labs can apply for individual funding to do the sequencing; also add it as part of other projects;

· Costs of sequencing

· Detlef: 5 runs 454 = 120,000 $

· Who does the Assembly and the annotation?

· there should be a common annotation

· Sebastian Proost presents the Plaza Platform which can compare annotated genomes

· bioinformatics.psb.ugent.be/plaza

· current version has 9 genomes, next version will have 25 including algae

· platform does heatmaps, Jalview, Arachaeopteryx, WGD mapping, Synteny View

· second big part of platform is genome annotation

· system can support up to 100 genomes; only gene family tool will cause problems

· private and public versions of Plaza

· genes which are being annotated are blocked while they are worked on; but everybody can edit everything and a history is kept („a bit like Wikipedia“)

· more discussion about mapping, RAD mapping,...; suggestion by Eric in respect to maps: shall we chose a set of 400 genes which are used in all the labs? 

· Detlef: the pro of the BMAP is that we actually look at species with biology behind them; species are selected for a specific reason

Issue of polyploid sequencing. Probably first go for the diploids and only few polyploids. B. napus will be the first polyploid most likely. 

Noccea (Thlaspi) caerulescens: Currently high on priority list, but no closely related species. According to Marcus Koch, closely related species are T. bulbosum, T. macranthum and T. perfoliatum. Out of these, T. bulbosum and T. macranthum appear to be accumulating some Zn (Reeves/Brooks), at levels in between T. perfoliatum and T. caerulescens. Since T. perfoliatum (now Microthlaspi perfoliatum) then appears to be the closest, and is for sure a metal non-accumulator and metal non-tolerant species, this would be the best metal non-adapted reference species. If, according to DW’s suggestion, N. caerulescens can get sequenced in the first round of a dozen key species, then M. perfoliatum would be ideal for the next round of sequencing, focusing on species with contrasting features compared to sequenced species. Traits could be environmental adaptation (heavy metal, salt, arctic, mating system (apomixis, self incompatibility), annual/perennial, etc.). So, perhaps the first set of sequenced species should be selected based on the presence of cogeneric species with contrasting adaptation traits, and with good distribution over the phylogenetic tree. The second set should comprise these cogeneric species, for which the biological questions and research communities are present. These will also be good arguments to favour BMAP and distinguish it from other large genome projects (tree of life, 1001 vertebrates), with biology in place.

Next to waiting for sequencing centres to finally sequence our species of interest, once the white paper is prepared, this may be used to convince local funding agencies to invest in whole genome sequencing. What are costs for sequencing? 10 runs on 454 should give good start. Will be around k€ 125. Bioinformatic follow-up will be crucial. Annotation appears to be a critical issue.

Sebastiaan Proost: Plaza, comparative genomics resource to study gene and genome evolution in plants. (http://biorinformatics.psb.ugent.be/plaza) 

Pipeline for structural and functional analysis. Primary data are genome sequences. Blast analysis of gene/genome sequences to each other => clusters of gene families. Improves search function => expand to related genes with poor annotation. Screen for gene family expansions/contractions. For visualization: Heatmaps (Blast similarity), Jalview (sequence alignment), 
Archaeopteryx/ATV (phylogenetic trees), WGDMapping (gene on genome)

Genome evolution: genome/gene sequence data => co linearity + gene families (remnants of genome duplications, visualizations).

· Currently 9 species in PLAZA. Will go to 25 (including algae), up and running end May 2010. Interactive visualizations are not an option right now, but are planned. Another planned tool: Integrate Genome View, especially useful once multiple sequences of related genotype (intra/interspecific) are available. Links to other platforms (BOGAS – annotation platform; CorNet) are under development, and inclusion of other data, e.g. cis elements.

· PLAZA would be a good platform for annotated genomes, but annotation will be needed.
Graham King: 
BrassEnsembl implemented for Brassica (http://www.brassica.info/BrassEnsembl/index.html), - possibility to discuss wider Brassicaceae with EBI.
Time line, at the end of 2010 good funding opportunities in US, probably also EU and Asia. 
Rod:    White Paper authored by BMAP consortium

· should be ready by August
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