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9am

Sue Celniker


paired end 76mers, stranded


11B new reads not published about


no ribosomal depletion yet


bacterial infections for comparison to worm


annot pipeline: Flybase 532 or Celniker / SLIDE


Manolis: need variation group



Gerstein, Kellis, Snyder, (…)



Bob: I think starting to look at variance at this late date will be a challenge


Why studying all those cell lines? a: They turn out to be different



<discussion of var in cell lines>



Sue: Because we wanted to be able to map reads to a good reference..



Sue: one group is doing RNAi in one of these lines; maybe focus on var in that one


Brian Oliver: could focus on CNV; more tractable analysis (#13)

Peter Cherbas (#15)


metabolism in fly; just barely gotten started

Jessica Li (Berkeley statistics, Bickel)


SLIDE



estimate isoform frequencies


compared to Cufflinks


Peter: uber-model to integrate multiple types of data on isoforms (CAGE, RACE, RNAseq)


paired end data is good for isoform discovery


since model is linear, can combine single and paired end

q Manolis: applicable to worm data?

-----Anastasia Samsonova, Perrimon lab

Dmel lincRNAs


nanostring


Polycomb complex KO lines impact lincRNA expr


want to find lincRNA homologs in other species, especially mouse


q RA: Weissman lincRNA short peptides

a Ben Brown: Dmel peptide atlas

-----Ben Brown: Fly annotation pipeline


RNAseq data alone cannot produce full-length transcript models


CAGE, RACE can pin down 5’ ends


… can pin down 3’ ends


=> reduce space of n-1 possible isoforms


new genes: stuff is not conserved


Mike: Don’t say “scraping the bottom of the barrel”



“finding the gold”


Bob: “finding the rapidly evolving genes”


pipeline: Cuffcompare


need better promoter annotation



what to do with all of the 5’ end data?


q Manolis on reproducibility



a: Need a replicate; otherwise look across sample; do not do IDR on that


q MG: useful: is IDR process here the same as in human ENCODE?



a: each group has different way of doing sample reprod. stats



Alex Daubin in Gingeras group: non-parametric IDR



sometimes RNAseq data is so perfectly reproducible that it violates the IDR model

-----Carlo Artieri (Oliver lab)


RNAseq of 7 Drosophila species


1st replicate on GAII; 2nd rep on Hi-seq


some samples with adapter contamination


use liftover to compare Dmel expr with other Dspecies


weird clustering of ananassae with mojavensis – raised on food they are not used to

-----Peter Ruzanov (Lincoln Stein)


q Kris: Do you know about concordance of targets?



a: naïve assumption that orthologs in Cele targeted the same targets as known in Dmel…



q RA: ask for more detail


q Julie: What happens if you look at corr between all ortholog pairs?


 q Bob: If you subsample random subsets of ortholog pairs, do you get less signif pval than for these sets of TF targets?


MG: We need a standard comparison for different ortholog lists

----Nicolas Robine (Eric Lai postdoc, MSKCC)


annotating small RNAs by deep sequencing


Eric Lai staying with his new baby

-----Andreas Rechtsteiner (Strome, UCSC)

Kris: What does H3K4me3 mark?


Manolis: K36 actually goes up towards 3’ end of gene

-----Julie Ahringer


Cele TSS, chromatin states


We don’t know transcription start site in worm for 66% of genes



affects our ability to look at promoter architecture



=> look at trans-spliced leader splicing site


procedure from Karen Egelman’s lab



capture before trans-splicing => find TSS


starts can be > 1kb upstream of trans-splice site

16% of prominent start sites have TATA motif = -35 of start; SL1 trans-splice site is distributed +- 200nt, with peak at -20nt

***very interesting; talk to Julie later

q Kris


a: It’s possible to have cis splicing before trans splicing; we see both

all data so far is in late embryos


=> we now have a start for ~25% of all genes!

q Bob: If you look at genes with vs without SLs, do they have the same kind of TSS?


a: haven’t looked at yet

q Manolis: Are there trans-spliced factors you could ChIP?


a: Julie – it’s done on RNA; there’s a spliceosome


q Manolis: can you pull down a spliceosome?

q Kris: Does the same SL1 get attached always at the same trans-splicing position?


ie Is there less variation in SL1 trans-splice site than location of TSS?



a Bob: yes; known site, doesn’t change

q (…): Do we know the function of trans-splicing?


a: Julie: people think it helps with translation


a Bob: Since we have discovered broad spectrum of transcripts, you get more uniform transcript by trans-splicing



may be much harder to design a promoter that gives a specific transcript


q



In operons, first gene has SL1, downstream genes have SL2




only one variant of SL1




many SL2 variants

Bob: Bill has ~1k RACE 5’ ends

q MG: worthwhile to think about; given this type of thing, we should think about how to connect worm and fly

q Ben Brown: This datatype is not dis-similar to CAGE


many clustering mechanisms


FANTOM3, 4 have good tools


salad bar extant methods

Julie: interesting patterns of bidirectional transcription at some sites


q (…): why worm and fly networks look so different

Julie: worm chromatin states


2 methods: Rhmm, segway



Peter Kharchenko; Bill Noble lab

q RA: common segmentation


Jason Ernst: has done work in human

Manolis: learn states independently for all 3; also look across each pair and all 3; compare all those segmentations for commonalities; differences

Julie: In worm, if we want to define an active gene state, we should separate chr X out and do by itself, because of quite different chromatin marks there

rHmm vs Segway 10 state wiggle tracks

q Manolis: should also throw in chromHMM


Ernst: known issue with segway that is gives many small segments

-----Michael Tolstorukov (Park lab, Harvard)


cross-species comparison of chromatin structure


MG: odd that worm data is so sharp at TSS/SL1



Kris: genome is more compact..


Mike: major diff = nuc depletion upstream of fly TSS


MG: Are you comparing chip-chip vs chip-seq?


Kris: Julie is saying that if you don’t correct for mappability of reads based on %GC, you can get artefactual patterns


eg double peak before, single peak after normalization

-----David MacAlpine (Duke)

chromatin signatures predictive of TSS


MG: CNV field is vast



People have not found HMMs useful here, because boundaries tend to be sharp..



a: but we have a lot more density in fly


MG: people use read depth



confounding sequence biases; mappability



MG: array data CNV was dominated by HMMs


slide 2: how are outlier genes escaping template-mediated boost in expr level

-----Jason Belsky (MacAlpine lab)


MNase footprinting of DNA binding prots

-----Rebecca Spokony (White lab)


modENCODE CisReg Production Summary


fly lines with GFP-tagged TFs


q Bob: How do these integrate? a: AT sites, trying to insert on different chr


q Bob: look at your overlap with stringent vs lesser threshold?



a: trying to use same threshold on both datasets



a Manolis: could do rank-vs-rank scatterplot

-----Mike Snyder


production summary


fosmids with GFP


slow step = getting stable lines from bombarding


900 TFs in worm



165 TFs, 320 lines



110 currently being ChIP’ed



150 verified ChIP datasets




100 after Feb 2010



73 TFs submitted to DCC




45 TFs after Feb 2010


lots of first replicates out there without a second rep


fly oTFs? MAB-5, 


resources for community



lots of requests


humans: 3 classes of TFs



promoter-proximal



enhancer-proximal



…


comparison of coassoc = interesting in human / mouse comparison



should compare TFs that target coding vs non-coding


from Dec 2010 paper: related factors have similar expr profiles



(3 Hox paralogs)


PHA4 with PQM1


if not exact oTFs, how about classes of factors



Manolis: we had difficulty finding relationship between level of hierarchy and expr




MG: For larval network, relat between tissue specificity and level in network


Snyder: related issues with network motifs

-----RA


fair amt of discussion..

-----Pouya (Kellis lab)


q Manolis: Can you build the same in worm?



a: depends




little things; I was familiar with fly and human


Lincoln: Cele motif analysis using MEME was based on weighted set of samples



based on conservation and distance from center of putative TSS



without weighting, we got nothing


q MG: In your motif pipeline, you’re using 5 tools



do you have a score for con/discordance between different algorithms?



a: we could do something..

-----Chao Cheng (Gerstein lab)


Integrative Models for Relating Gene Expr Level with Chromatin Features


quantitative model to relate chr features to gene expr


q Michael T: There appear to be two clouds of genes in scatter plot...



a: high vs low expressed genes


q Julie: In Cele EEMB, chromatin looks like germ-line; might not match up as well with RNAseq as larva does


q Bob: adult male expr correlates better with embryo than itself



MG: Kevin White’s data



Rebecca from White’s lab: rerun adult male RNAseq


a (…): different promoters for adults, not well-annotated since promoters are predicted from CAGE, RACE on pools of embryos


Bob: There might be stage-specific starts


Ben Brown: In fly, we need more stage-specific CAGE


MG: We need a consistent annotation set


q CC to Rebecca: Is female easier than male?



a: Yes, they are bigger; twice the mass => twice the tissue

-----Christopher Bristow (Kellis lab)


elevator pitch


look at gene duplicates


Manolis: analogy to fly-worm orthologs



within-fly paralogs; within-worm paralogs


Mike: This question has been explored a lot in yeast


Julie has interesting data for CB to look at in worm..


Kris: also look at paralogs on X vs autosome


Manolis conclusion: genome context seems to matter more than age


q Rebecca: What about LOLA?


MG: How does this work in relation to splicing?



a: At this point I was just using the gene model; not isoform level


MG: There’s a tiny bias if two genes are identical => see nothing



mapping issue is important

-----David Hendrix (Kellis lab)


MG: How to generate miRNA target gene networks consistently across species?



Kris: most reliable dataset = 

really need (…)
David: best is to have good positive controls..



Manolis: can do all that in machine learning framework

---Soheil Feizi (Kellis lab)


1) Motif Discovery


2) cooperative modeling in fly reg network

1) given a PWM, build randomized hash function

-----Ben Holmes (Kellis lab)


MCMC-discovered modules


vertically integrated pipeline


<much confusion over what the plot shows>


MG: There is one network



the network really does change in different tissues and stages, though..



In theory, you could examine all possible combinations




without using existing network as seed


novel network approach: PCA of adjacency matrix



binary matrix with genes = rows; TFs = columns



PCA filtering, thresholding



robustness check


Manolis: doing dimensionality reduction on large adjacency matrix based on clusters of coregulating TFs / coregulated genes



MG: a lot of discussion of this in human..



cross-terms between pairs of TFs



we haven’t found as many cross-terms that are significant



high-space denoising = new idea for reg networks




but very common for PPI: k-core approach


q David MacAlpine: Do you have any biological vignettes yet?



a Manolis: haven’t looked yet

-----Lijia Ma (Kevin White, U Chicago)


q Bob: Are other fly species of same quality, and how do you deal with quality diff?



a: no; Kevin is suggesting to do resequencing to improve genome qual..

-----X. Shirley Liu (Lieb group; worm chromatin group)


1% of peaks in chip-chip are not covered by chip-seq


As seq depth increases, some peak callers just keep calling more peaks…


Ben Brown explains what is going on – SPP handles this problem well



Other peak callers do not handle it well



Bootstrap sampling without end, eventually the sample is larger than the total dataset, your variance goes to zero, and everything gets called a peak


upstream anti-sense transcripts?



H3K4me3, H3K9ac play a role in pushing elongation in sense direction (..?)

-----Jason Ernst (Kellis lab)


Chromatin State Dynamics

-----MG, Pseudogenes


The fly has very few pgenes – I’ve always wondered why?



fly has bigger Ne effective pop size..




This N pgenes is even lower than in some bacteria,





which have much higher selection


(…): Not as much interspersion of repeats in fly..


How many pgenes overlap with TFBS?


MG: processed pgenes form nice control

-----Matt Rassmussen (Kellis lab)


update on ortholog determination


reconciliation method: DLCoal



Dup, Loss, Coalescent


Ben Brown: downstream will be pretty dependent on alignment



What about using statistical alignment algorithm to sample all possible alns..



FSA is quite fast



a: good idea;  MUSCLE does not like to generate indels = problem


MG: What about adding more mammals than just human, mouse, to balance the large number of genomes within worm, fly clades..?


11k gene clusters; ~3000 of them have family size 2


question about topology: human + fly ---- worm, or human ---- worm + fly?


Ensembl, Matt use human + fly ---- worm



ecdysozoa paper


dup, losses ~ 10% of genome

Transcripts Breakout Session

Participants


Brian Oliver


Kris Gunsalus


Bob Waterston


Peter Ruzanov


Roger Alexander


Anastasia ..


John Malone


Carlo Altieri


Sue Celniker


Bob Brown


Jessica ..


Nicolas Robine


Peter Cherbas

Sue: Which features to compare?


well-defined promoters

Ben: This is FANTOM’s bread and butter – tracking transcripts in vertebrates (human and mouse)


Ben: Fly has 12k solid promoters with well-defined shapes


Can you predict promoter shape from sequence and assay tracks?


Brian Oliver: some guy has new tool: random jungle


RA: What about TSS vs trans-splice  TSJ


RA: Julie has 

GAP family TFs in fly have unique promoter shape

Brian: important to show that flies and worms and humans have similar kinds of promoter TSS characteristics


lots of discussion of similarity of core promoters in model organisms vs humans


Peter: what’s the promoter db in human? Ben: CAGE from ENCODE (Sue: from RIKEN)


Sue: Not enough time to do 2 sets of papers => 3-way comparisons

RA: another Q on TSS/TSJ


(TSJ tend to be on highly expressed genes)


Peter: SL are pol2 products?



Bob: I think pol3 (no, I dunno)





They’re in with the 5S, which is clearly a pol3 product


Sue: Is splice leader capped?  Bob: yes Sue: then it’s pol2

Bob: What about large first introns?


worms have really short internal introns; but first intron is quite large



Kris: true in flies too


Is size distrib similar?  what about for orthologs


Ben: Steve Brenner over here is interested in how splice junctions change relative to coding pos over evol time


splice junction position helps with ortholog ID


Ben: I like the idea of looking at reg elements in first intron



(more hits by chance; but look for enrichment over and above)


Bob: careful about definition, because genes with multiple 5’ exons, first 5’ exon will have a lot of downstream TFBS because they are on downstream promoters


Ben: We also have more and more retained introns in 5’ UTRs


RA: noise from cross-linking freezing?



a Bob, Sue: no, we see spliced introns, retained intron clearly in different stages => real biology




RA: function?  Sue: pausing before capping..?


Carlo: introns with spike of expression are more conserved than randomly selected intron seq


RA: Have you looked at 2ndary structure? a: no


exons > retained introns > introns > intergenic


Kris: pre/unprocessed transcript vs retained intron?


Peter: For years people have known in flies that you can see probes from 5’ long introns on Northerns

Brian: Steve Brenner will do positions of splice junctions relative to protein domains


Jessica: Steve mentioned Eric Sondhammer in Sweden on refining orthology by intron positions

Bob: we now have splice junctions based on data

full-length alternative isoforms


RA: we can’t do full-length, can we?


Sue: We have a significant amount of cDNA full length


Ben: I want to work with LaDeana to do the same analysis on both sides

Ortholog calling


Anastasia: We can run this tool on everything as needed


Carlo: I am concerned about tree methods, because rate of evol will be very different across subtrees

Brian: What about comparing TTS?


Kris: less enthusiastic 



miRNA targets are less well conserved


Ben: Have you ever seen for a Cele gene a continuum of termination sites?



Bob: yes; Kris: yes, clustered within 20nt of each other




Kris: it’s a bit stochastic




Peter: We are talking about cleavages, not termination sites



Ben: Think of the gene SGG



Bob: Both Kris and Dave Bartel have done deep sequencing around TTS




Has that been done on fly?




Sue: Not in the same vein; we did something similar..




Bob: We get poor sampling of 3’ end with RNAseq




Sue: We were stalled after reading Kris’ paper





Kris: I think the 3Pseq method is a good method..






I don’t understand Bartel’s argument about filtering..







Sue: Bartel is doing flies also..


Peter: dogma in humans is that termination is stochastic; in flies we just assume it’s the same way


Ben: but polyA size is very strongly length-constant; looking at my favorite genes, I see a lot where many reads stop at exactly the same A base..


Ben: Is there 3’ UTR data in human? Bob: Bartel is generating it

 Sue: Have you annotated the worm genome with every possible 3’ end?


Bob: We have all of Kris’ and Bartel’s; trying to figure out what to do

RA: How long are polyA tails?


Bob: nobody knows



not possible to map polyA tracts in RNAseq data


Kris: You can check roughly with Northerns, but not genome-wide..

Kris: tissue-specific datasets


Bob: Miller has tiling array data


Kris: We are going to repeat that with RNAseq

Brian: Is there going to be any comparison of the novel TARs across Dmel, Cele?


Bob: We should look at where they come from; tissue, sex


Ben: tblastx the predicted ORFs


Carlo: There are interesting examples of BLASTing novel prots in Dmel, that BLAST against predicted ORFs in sequenced Drosophila
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---Report from Transcripts breakout

https://docs.google.com/Doc?docid=0Ab2M8lIkl9T5ZGN3OGhya2NfNThjang3eG1mbg&hl=en_US&authkey=CIqJufkG

discussion of Julie’s Cele TSS/TSJ dataset


non-modENCODE data


Julie will publish paper which will have to involve fly/human comparisons



but her lab will probably not do complete comparison


Brenner: Eric Sondhammer published on calling orthologs via shared splice junctions, so we can use their method


MG: unannotated transcription comparison will be interesting



Need to think about how to process datasets consistently


Julie: What about ncRNA?  Brian: We did not talk about that

Manolis: We should distinguish between biology we can determine in aggregate vs comparison of orthologs vs within-clade comparative genomics


1) aggregate analysis


2) ortholog comparisons


3) within-clade comparative genomics

Bob: What will within-clade comparisons contribute to cross-clade biology?


Manolis: understanding of short- vs long-range evolutionary divergence


Bob: It sounds like a huge amount of effort


Manolis: Each three-lines should be a companion paper


Mike: These within-clade comparisons are whole projects on their own



issue = sequencers will want to publish first


Brian: If we focus comparative analysis on reflecting back on melanogaster and elegans, rather than insights into the newly sequenced species


Manolis: Mike Eisen and me are coordinating the fly group analysis



They had modENCODE in mind when they initiated the project




Peter Cherbas: I agree with that



worm: Paul Sternberg, Eric Schwartz = coordinators



Bob: We are doing RNAseq


question of parallel analysis timelines



Lincoln: At least one more species needs sequencing at Wash U



Bob: We are hung up on annotating romanii

>>>---tangent on how to integrate with human:


Manolis: human ship is large; difficult to have them match our methods



Ben: We are verbatim adopting the human protocols




It’s very tractable




Bob: Ben promised to come up to Seattle


Manolis: We need standard reference datasets


Ben: scale of the problem



ChIP-seq – not a big problem



RNAseq – 0.4 correlation between two different analysis pipelines




on human side (Wold, Gingeras)




Wold: Cufflinks pipeline = same as fly




Ben: Human genes are much more complex; may work for ~60% of genes



Mark: The human effort has disagreement because they have done so much work

Julie: Back on chromatin and uniform processing, 


we agree on peak calling


but not on normalizing whole signal tracks


Ben: Current outline of chip-seqs and standards doc

<<<

---Report from Chromatin breakout (Shirley)


later data freeze to complete the needed set of chromatin marks

---back to Shirley’s ppt


Julie: separate paper on worm chromatin states


better method to stabilize number of states


Does worm have human/fly insulator state?


nucleosome comparison



fly – Adelman and Henikoff



worm - Lieb


complexity: fly nucleosome = cell line; worm nucleosome = animal


DNase I: need to sort EE nuclei for worm (no cell line)



Bob: We tried to do DNase I with John with mixed early embryos bleached out of adults; we could never get it to work



John’s take = mxE has no G2 phase; in mitosis all the time => DNase I problems



It might work better if we use late embryos



Bob: conclusion; it will not get done soon


comparison across devel stages



need ortholog list for comparison, not just autosome vs x


need to integrate chip-chip with chip-seq data



chromatin data from Kevin’s lab

link to transcription


splicing + transcription



Lieb (Ahringer, Strome), Brenner, Park, Guigo

interesting comparisons


opposite dosage compensation


worm = holocentromeric (centromore across chromosome)


fly centromeres – inaccessible 



Sue: we are nowhere near centromere; Mb away



Sarah Elgin: CENP ChIP?  Sue: contentious; we keep thinking we are near centromere, but not yet



Kevin: We have lots of chromatin mod ChIP-seq; just need to look at unassembled reads




Sarah: There is no assembly near centromere



=> no fly centromere analysis on our timeline


David MacAlpine on replication timing



ORC ChIP-seq



Peter Cherbas: What has ENCODE done on rep timing?




assays on pilot 1% of genome




John Stamm is extending to whole genome




lots of groups have made all the interesting correlations

---Report from Regulation Breakout (Mike Snyder)


TFs and promoters


overlapping questions with chromatin


< 10 orthologus TFs (oTFs)



some are in the pipelines; if they are both successful, it would still be < 20



most are HOX genes



Sue: Did you pick them because of interesting expr patterns in tissues?


list of oTFs xls on wiki


regulatory code



co-assoc TFs (coTFs)



TF pairs



cooperation



Julie: how to compare coTFs across organisms when we have <10 oTFs?



Kevin: Focus on HOT regions



Mark: not so much orthologs, but general principles being similar



next layer in gene expr information


Network properties



network de-noising: new in TRN; common in PPI


Julie: seems like a lot of your comparisons rely on having oTFs



Mike: We will need to fall back on classes of factors




Hox genes




I don’t think oTFs will bind the exact same targets





probably same types of targets, though


Mike: Human data is now slipping to mid-Sept, not July anymore


Bob: Is it worth checking TF targets in relation to hierarchy?



Mike: yes




Sandy Johnson’s lab is very interested in these questions for mating response; how does a suite of factors function, and how does that function vary across organisms



Bob: skin, muscle, neurons same across organisms?



Mike: devel vs environ pathways




yeast: environ responses are quite divergent




devel: Recent paper on Twist from Zeidegger and Alex Stark (Manolis’ first postdoc) are more conserved



Mark: ortholog story will play out very differently in chromatin vs TFs vs transcripts


Ben Holmes: Are the AP patterning TFs the same in worm and fly?



a Julie: yes, Hox genes, but very early patterning is completely different



Kris: mode of embryogenesis is completely different

David .. : How does miRNA targeting fit into regulatory code?

Mark: non-modENCODE resources

 (in gdoc https://docs.google.com/document/d/1BEVEu_MtezZtyeM_NvpgsZt3BTaXul_xFUGBBrsTv08/edit#)

---Report on new modENCODE species (Manolis)


Drosophila


sequencing at Baylor


RNAseq: paired end 125nt 


Dmel Oregon R seq


Bill Gelbert – comparative exon finding (CONGO)


Celegans molecular phylogeny



Manolis: Why no names?  Bob: nematode species were discovered later; naming approval takes a long time


q: does list of Cele, Dmel tasks match?



a: Manolis: not really




You could try to organize a mtg..

---Datasets update (Lincoln)


gdoc: https://spreadsheets.google.com/spreadsheet/ccc?key=0ArCGTH87BnvodEFxUHRfcm9PVW1QV1RTX0FLSTgxYnc&hl=en_US&authkey=COH1ju8J

modENCODE 2011 freeze summary


fly: released 311 datasets since last freeze 1 yr ago



57 datasets with problems


Cele: released 120; 72 with problems


Kevin: Can someone in Lincoln’s group (Ellen) parse out the granularity 



and give us number of completed experiments


Lincoln suggestion: We can do rolling releases every week



When do people want to see a freeze?



Mike: should decide later today


Manolis collects anticipated datasets:



https://docs.google.com/document/d/1zvtspYNn8RNAeKQlSGp-LRLpuashZP2risYrefHklfk/edit#
---Consortium coordination and resources (Mark and Lincoln)

11:30am

***>>>
Lincoln: Faceted Search; inspiration from Best Buy


requests from the audience:



shopping cart for checkout of datasets



wishlists


example: 



Peter Cherbas: peak calls on replicates gives impression to naïve user that peaks were called on each replicate separately



Peter R todo: remove peak calls from the replicates



Peter R todo: check consistency of title / track names

Manolis: spoke with Lincoln about one row for each data type, with 3 columns, one for each species

offline conversation: Lincoln, Pouya


access to datasets; Bionimbus; fast data download to local system

Uniform Peak Calling using Berkeley pipeline (Lincoln)


Anshul


strand-specific cross-correlation


relative phantom peak coefficient


q David MacAlpine: How does seq depth affect this metric?



Ben Brown: the phantom peak plot gives a good way to look at IP quality, seq depth at the same time




Anshul has small novel explaining in-depth (8 April AWG mtg)





link: 

Recommendation

production groups continue to call peaks using own methods

DCC will batch call using uniform peak calling standards

= clunky method, but the best way

Mike, Ben Brown: good example = pol3 datasets; only 200-300 peaks across genome; automatic pipelines want to find many more peaks

===after lunch

Mark: modENCODE-mtg-notes-M-Gerstein (gdoc)

discussion:


Kris: what build to use


Bob: Ben, me, Sue, LaDeana are going to get together


Mark: need good standards for ncRNA



Brian Oliver: I want to be involved in that


Sue: need cDNA validation


Bob: We have been more stringent calling new genes than confirming known


Sue: There are predicted genes in Flybase that we still cannot confirm; that may just mean that we haven’t found the tissue where they’re active 

RA: common chromatin state HMM across 3 species


How easy will normalization of tracks across species be?


Julie: I think cross-species comparisons will be difficult



mixing chip-chip vs chip-seq is OK; across organisms more difficult


Ben Brown: Peter Park has worked on this, yes?



Ben: I find this idea of comparing chromatin states across species compelling


Sarah Elgin: I expect you to find congruity in gene activation marks, but not across gene / chromatin inactivation marks

Manolis: at some point there will be a reference dataset for each genome;


Our paper should do analysis on those datasets


Julie: Most current gene models will not be in Wormbase or Flybase


Bob: WS215 incorporated a number of seq changes; no seq changes since then


Brian: Sue, is fly6 annotation ready? Lincoln: fly6 will be up by Sept



Sue: fly6 changes: We have added 2 Mb of heterochromatin, fixes on chr4, more connectivity on heterochromatin




will be significantly different when it comes out



new arms are ready



lots of FISH to map unmapped scaffolds onto arms




but order and orientation are a challenge


Lincoln: all submissions onto 5; then liftover onto 6 at end of year


(RA 2 Sue: Pacbio for heterochromatin? Sue: working with them now, but it won’t help!)

---how to divide between main paper and companions


parts not to talk about at all?


who will lead companion papers?


journal: both Nature and Science have approached



Science: you owe us the comparison



Nature: space for companion papers is not a problem



Sally: we had a problem where Nature decided for us who the authors are



(discussion of problems with co-corresponding authors)



Sue: seems like Science gave lots of editorial input, but Nature did not




Kevin: similar experience with Nature





papers were not together in the journal




Sue: Nature – no rollout figure, no cover




Sue: We had good experience with Genome Res companions




Bob: Hillary at GR punted on deciding whether to accept papers until very late




Shirley: certain figures from companion papers made their way into main paper, and then companion paper got dinged for overlap = problem; let’s not do it again


Mark: options other than GR?



Kris: G3 (I am an editor)



Bob: academic open access



Mark: Genome Biol is open-access




GB has BMC Genomics as second tier

Mike: major action items for now


what are we dealing with?



one main, higher profile companions, etc



We need to think more about content we’ve been describing over last 1.5 days



human timeline is a bit ahead of modENCODE comparative


Mike: In this room, the analysis people are here



but data generators also like to have a say in what’s going on



That makes me very uncomfortable


Manolis: How should we deal with the death of datasets that don’t get published?



What are the plans for releasing datasets?



We should put some new datasets into companion papers



Mike: Fly guys have published resource papers in Nature



Kevin: let’s not repeat the mistakes of last time; choose one of Science or Nature and coordinate only with them


Mark: This comparative / integrative paper is fundamentally different from previous papers


Sally: from last 1.5 days, many papers we will build on are not worm + fly



It’s better if the single-organism datasets get published first



This paper is too big; Science will not publish it as is


Brian: I second Sally; we have to make sure the community can understand what we have produced



In my own group last time, our data from other species made it into Sue’s companion paper, but there was not enough detail for people to be able to make maximum use of the data => I field a lot of phone calls and emails about how to access and use the data

Manolis: Who is willing to lead one or more of these papers?


Mike: GR papers are grass-roots group-level



We need to figure out about high-profile companions



Maybe 3 main papers:




transcripts




chromatin                      \___ join these two together?




regulation / networks    /




evolution


Mark: stories



two devel time courses



worm - fly – human


Mike: evolution



Mike: 1kG = good model




main paper




SV paper




one group spun off an overlapping paper = bad


Mark: I don’t think transcripts



my good split:




comparative: worm-fly-human




focused comparative time courses paper




tension: ortholog level vs. general principles


Lincoln: my straw man = main paper = 3 way comparison of regulome



how does regulation affect the chromatin and transcription?


RA: disagree with MG – integrated chromatin segmentation = a high-profile paper on its own


Kevin: comparative chip data from more closely related species


Manolis: We will have transcription across fly clade and worm clade, and then comparison across those 2 clades


Bob: logistical question – Are all these papers supposed to show up at once, or could they show up in different weeks and months?



Manolis: power in numbers


Mark: We should have a graceful and organized rollout


Shirley: lessons learned from pilot ENCODE – 5 papers



were forced to join papers together after the grant has ended



Mark: The reason they put those papers together, the editors realized they were not separate stories


RA: take example of transcript paper + cross-species chromatin state paper



could one roll out first analyzing older data from the other?




i.e. chromatin comes out first using old expr data





transcript paper comes out later explaining common promoter architecture, using chromatin states as input




concensus: no, simultaneous rollout is better


Mike: We need a common rollout because they do cross-feed


Mike: We lost the scientific message when Science forced us to join 5 pilot ENCODE papers


David MacAlpine: What about PLoS Biology?


Manolis: The set of abstracts from this mtg is a good start for a set of companions


Kevin: The set of abstracts is too static; I have new ideas after this mtg that are not in an abstract


Sue: Bob was saying he likes dividing by functional elements



Sue: I think functional elements should be integrated into a larger paper




Other stories can be siphoned off into companions



Bob: How would you split it differently?



Brian: Is this an annotation paper, basically?




Sue: That’s what modENCODE is




Kevin: I really like that idea


Mike: I think it’s a no-brainer that the clade-specific work can be separate papers



Manolis: I disagree



everybody else: We agree with Mike

consensus: We all need to digest these ideas and come back to the question after the work is a bit further along

Manolis conclusion: continue looking at whole outline as one entity


with understanding that it will probably be split into several components

Kris on GRO-seq


Henikoff method for nuclear enrichment in Cele


RA: Rebecca from Kevin White’s lab described a way to biotin tag nuclear-membrane embedded prots for nuclear enrichment in fly

---Vision and Future Directions


Manolis: modENCODE project ending in March 2012


=> Oct or Nov paper submission


=> data freeze in June or July


Bob: last modENCODE paper was accepted 1 Dec



submitted 28 Sept




=> submit next phase by Jan 1



Manolis: We can’t assume turn-around will be as fast the next time



data freeze was Feb; way too early



my rationale: capstone paper for modENCODE should have as much data as possible


Kevin: We need one date for data producers to know this is a cutoff, and another date for Lincoln to know he has to have data up on DCC


Mark: I strongly agree with Bob that we should push the data freeze back as far as possible

Lincoln: One wrangler will be responsible for problem datasets, and others can work on other datasets

Mark: Analyst funding goes a bit past 31 March


=> We could work on paper after 31 Mar

Bob + Lincoln: If DCC gets data on a continuous basis, it’s 1-2 weeks from freeze to final availability


interMine build takes ~ 1 week

Kevin: What happened to automated upload?


a: should be available 


(offline discussion)

Freeze 1 date:  30 July

Freeze 2 date:
  1 Oct

available for analysis: 15 Oct

submit paper: 30 Jan

Mike: last ENCODE freeze, end of March


which analyst will look at them?

Mark: If we are really going to do unified scoring, we need to do a dry run

Pouya: Also need a processing freeze associated with Freeze 1 date


so that all 

RA: what about having a manuscript freeze associated with the 30 July freeze?


Julie: I don’t like that idea, because before 1 Oct, I won’t have time to write while I am focused on producing data

Mike: We are ignoring the human third of this equation

Mark: First we need a concept freeze


Shirley: For the worm paper, for many months we went through ppt



then we had a megaset of slides




and could decide one by one whether they go in a main paper or companion



We should have something like that in Oct


Pouya: concept freeze really depends on seeing the data


Mark: sociologically, make a ppt, get everybody to agree, then move forward

Bob summary


AWG should wrap up 1-2 figs of analysis on each call, for next 4-5 months


Shirley: in the meantime, could production group make list of factors that might be available by Oct



Bob: Let’s ask for that update at 30 July freeze


Pouya: What about having a figure discussion day, as motivating deadline

RA: figure schema


People should give each of their figures a descriptive name, including their initials, so we can track them


On wiki, have table where people can update figures



That will be a central resource as we start to put the paper together

Freeze 1 date:  30 July

Freeze 2 date:
  1 Oct

available for analysis: 15 Oct

submit paper: 30 Jan

***>>>


---Manolis: last hour = Figures

Mark: tomorrow night, there is a dinner with modENCODE + ENCODE AWG


current ENCODE paper has 15 Sept submission deadline


What useful questions can we have for the ENCODE people?

- unified scoring

- What are they doing with RNA?

- describe our plans

Manolis: Ewan, Mark + me got together at CSH in May and came up with 4 deliverables

deliverables

“Plans are useless; it’s planning that’s useful.” – Eisenhower

Mike: We should present to them our integrative analysis plan


We should be careful about our tone


Manolis: That’s why we don’t want to say “Here’s our plan; let’s talk about it.”

Mike: We should be proud of the accomplishments of our group

Bob: impressive set of datasets, but it’s not an exciting presentation

Kevin: How many OMIM genes are present in flies, worm?


Bob: There are ~4000 diseases in OMIM, 3000 of which have a linked gene


Kris: at least 300 in worm


Lincoln can get the numbers

David Hendrix: I did this exact analysis for the Xenopus genome paper; I am happy to help

Bob: important legacy issue = how is modENCODE data going to be integrated into ENCODE DCCv2


Sue: Flybase people will be there tomorrow…

Sarah Elgin: Science Education Supplement


targeted at high school AP biology



fly: open with Why study model organisms?




focus on 3-6 human health problems flies can help with


(Sarah Palin’s opinion on fruit fly genetics)

Manolis: back to outline


we need a list of figures

Mike summation: modENCODE is a great paradigm for ENCODE


in your talks, emphasize how far we have come


Bob: Focus on how far we have come with datasets


Manolis should set the vision of where human ENCODE can go

===ENCODE mtg

---Elise Feingold

talking about use of mod/ENCODE data

ENCODE 101 paper

---Peter Good (NHGRI Program Director, Genome Informatics)

ENCODE Production

Laura Liefer Dillon

Y4Q2 stats

1900 submitted datasets

1000 released in UCSC Genome browser

production activity vs competition with R01 grants


=> devote your effort to making a community resource


Mike: It’s hard to publish a production paper


Bob / Kris: A lot of work is dually supported


We should come up with a correct terminology

---Bob and Manolis

modENCODE Accomplishments and Challenges

Bob: Production Update


proteomics


9 state model of chromatin structure in flies has been very influential

Manolis: Data Integration

comparative comparative functional genomics


20 Drosoph, X nematode, 29 mammals

He showed the phylo tree that is not ecdysozoan..

Q+A

q1) prediction of expr cross-species?  I remember a talk at CSH where there was not much predictive power


a: to do, cross-species chromatin segmentation

q2 Tim) Why did you redo the ortholog calling pipeline?


a: 12 flies, 5 worms are not in Ensembl


Ewan: They are now in Ensembl..


Tim: What about the comparison with previous ortholog calling?



Brian Oliver is doing gene prediction; Baylor is doing RNAseq



Manolis: For each species, we will have new gene models

q3 Ewan) We should make a distinction between two major sets of histone marks


structurally about transcription



structural assoc with polymerase



H3K..me3    H3K79me2



marks without structural assoc with polymerase


Manolis: Some marks result from pol2 scanning across genome



Some marks pre-empt and enable transcription

(Stephen Brenner works at Berkeley, lives in Piedmont)


keep talking about living in bay area


Eric Sondhammer has already done ortholog calling using shared splice site info



Brenner wants to study evol / change of splice sites given orthologs

---Ewan Birney

update on ENCODE analysis

“Completing the Catalog”

ENCODE dimensions

3010 experiments


5 Tb of nt coverage


1716x of human genome

Basic Processing


Uniform Analysis Pipeline


IDR
from Berkeley group



q RA about IDR for chip-chip

data access


encodeproject.org


UCSC genome browser


Ensembl


Factorbook

quantitative models of transcription


H3K36me3 is structurally involved in transcription


CAGE tags, of all RNA types, is best predicted from histone marks


xy plot of human diversity vs evolutionary constraint in mammals

expensive look at allelic occupancy patterns


particularly good at GM12878



well-known woman from Utah; probably dead now

Chromatin segmentation


using no known annotation


rediscover TSS, gene start, gene bodies


reassuringly interesting



2 states of enhancers




diff in methylation



CTCF-rich (=insulators?)


4 kinds of inactive region


relat between short RNAs and TFs not close to promoters

8 stable segment types; 25 total in human

SOM


1000 ministates in 2D heat map

combinatorics of TF occupancy


pol3 complex – Snyder, Kevin Struhl published very nice paper about this



lots of pgenes from pol3 RNAs

H3K4me3 vs H2Az: PCA1 = strong vs weak dippers

H3K27me3 is high around CTCF bound TSS, but not away from TSS

50-60 such observations that now need probing

TF connectivity – reg network!

Variation Analysis

GWAS vs TF clustering



54 SNPs in rheumatoid arthritis all overlap an Ebf peak, which is active in early B cells = suggests a hypothesis

shout-out to Gerstein lab – personal genome reconstruction

2% of CTCF sites found only when a personal genome is used

Other variation analysis


233k somatic variations in ICGC cancers


need to look at TCGA cancers


rare disease variants in specific familial cases?


LDL follow-up



Finnish group obsessed with blood cholesterol properties



sensitivity about publication

What next?


PUBLISH!!


In ENCODE pilot, pig’s breakfast of non-coordination of cell lines

(=Epigenome Roadmap)


Completing the Matrix: DNA-centric



In all cell types in a human, for all TFs, DNAbp, histone mods




instead, can we impute all TFs in all cell types?




= design of experiments


design parameters



how many cell lines required for all factors?



analogy with replicates – at least 2



all TFs: non-trivial Ab or Knock-in or other technology task



best mix of histone mods? can assess now




hold back 2-3 slots for mid-course (after learning more)



Is there another low cell count cheap good assay to do?




methylation



How big should the test set be?




at least 10x10


TF technology:



affinity reagents, knockins ..?



defining cell type




= fractal landscape




GTEx = scouting mission to define pragmatic cut level?





scouts = polyA+ RNAseq?



in-depth cell types




having two blood lineages as major cell types is bad 




GM line should be GM19240? = YRI child of YRI deep trio





12878 is not most representative lymphoblastoid cell line (Murphy’s law)

Q+A

q1 MG) In big matrix, possible without bias to construct test set?



Variation between indivs will confound var between cell types?  a: no


a: hard problem

q2 Jim Kent) How much of RNA is just intron?


a: Ian knows


intergenic signal is more resistant to IDR threshold than intronic, even though it’s at lower level

q3 Sue Celniker) several hundred different cell types => moving away from cell lines?


a: I have drunk the kool-aid of primary cell types



studying cancer cell lines should be funded by NCI

q4 Tim Hubbard) in context of personal genomes, can you do something better with the reference?


(I’ve got my GRC hat on)


a: part same as MG’s q – will individual variation screw up cell variation? to first approx can ignore it, although var relates to disease..


a2: If I had an enhanced graph-like reference, how much would I have missed?

q5 Stuart Kim) In your arthritis example, are there SNPs in Ebf that assoc with the disease?


a: don’t know, but it’s rare that var in TF CDS is caught – probably strong negative selection (knowledge from mouse/rat eQTL)


trans disease genes in mouse/rat are often surface receptors?

q6 Stuart Kim) reproducible assoc of low binder from chip-seq with risk allele?


a: have not looked, and should

q7 (Mike))   GM12878 readout, trios – cool to keep looking this – are there non-lymphoblastoid cell lines?


a: good choice of 12878 because of 1kG, trio


a: iPS panel would be interesting



if one in iPS panel had parents to do phasing

q8 Snyder) we don’t understand TF combinatorial rules



e.g STAT1/STAT2 very different from STAT1 alone



I worry about high FP rate with limited matrix


a: number of cell types to do experiment on > 2



Snyder: test set does not go deep enough on TF section


a Ewan: I don’t know an analytical way to settle this question

---Data Coordination and Display

modENCODE (Lincoln)


gbrowse.gmod.org/me.html

ENCODE (Jim Kent, UCSC)


nice to work with labs that have their own LIMS

suggestions:


avoid grants to groups all over the globe


prefer grants from groups with good LIMS


separate strongly R+D vs development phases

Q+A

---Ross Hardison

Functional Annotation of GWAS SNPs


Stephen Brenner: CAGI Critical Assessment of Genome (Interpretation)


slide from John Stamm: >50% of GWAS SNPs lie in DNase HSS


>75% are in LD with DNase HSS => tag SNPs of SNP in DNase HSS?


from John: disease/trait assoc variants localize in pathologically relevant cell types and TFBS


many regGWAS SNPs alter allelic chromatin state


example from pilot ENCODE: 8q24 region



rs6983267 = enhancer site that loops to myc gene



Ernst Nature 473: 43



Blood: 3bp deletion in HBS1L-MYB on chr 6q23 assoc with HbF expr

---David Altshuler (keynote)

Genomics, Human Genetics, and Disease


prof Genet, Harvard


deputy director of Broad


HapMap, 1kG


2 aims: go over rationale and foundations of complex disease genetics



where to go from here

Diabetes Prevention Program Outcomes Study

gap between genetics and pathophysiology


linkage (1913)


positional cloning (1972)


genetic mapping of human single gene disorders



Botstein paper 1981



Glazier et  al Science 2002



20 yrs after identifying huntingtin, we don’t fully understand how it works

correlation does not imply causality


irreproducibility


arrow of time


lack of randomization


lack of independence

fine mapping of GWAS regions reveals MANY equivalent SNPs at each locus


10-20 SNPs = avg, but exponentially distributed

NEJM  exome seq, ANGPTL3 mutations, familial combined hypolipidemia

Crohn’s: many genes, few pathways


IL23 pathway regulation


autophagy


innate immune response

GRAIL and MAGENTA analysis of GWAS


finds pathways in lipids, Crohn’s disease, and fasting glucose


but in T2D, pathways not yet identified

BCL11A, fetal hemoglobin and sickle cell


Sankaran Science 2008


Lettre PNAS 2008


Uda PNAS 2008

For T2D, we don’t know what cell type to study

q: What about OMIM?

What are Koch’s postulates for non-coding variation?

Q+A

q1 Richard (Gibbs?) ) were you advocating for knock-ins and animal models?  How many have been attempted?  would you use single SNPs, or try to set up haplotypes?


a: animal or cell model is unimportant..

q Thomas ? ) cellular-level data => hard to find phenotype


a: I am a big believer in genetics



from human disease to genes, go forward to what are the relevant cells; just hand-waving

q Manolis) cell type effect vs population-level effect


2 ways


1) family studies


2) Can we computationally start correcting for all these interactions?


a: I am not that optimistic about either of those



1) millions of variants segregating in big families..

q Manolis) 1kG project 


a: I am confident 1kG never suggested 1 SNP would be relevant



Why aren’t there published papers making this point?




a: All the reviewers say everyone knows this..

q Manolis) Can you tell  us more about the fine-level linkage?


don’t trust those pvals..

q Tim Hubbard) genetics testing industry.


a: yes, in many isolated instances, there is such data..


BRCA breast cancer: Myriad has many 100ks of women sequenced for BRCA1, 2


good knowledge of pheno-geno correlation



data not available to general public


OMIM has annotated version of HGMD

q Ewan) Don’t we need to get away from exome arrays?

q Ewan) repeated GWAS SNPs turn up at TF regulatory sites


a: We need to publish both successes and failures


we are taking strong tissue-specific eQTLs

q Snyder) technical noise of probes on array vs 


a: most is fine haplotype structure



set of variants in perfect LD



genotyping error rates are <1%

q Bernstein) David, as potential big user of ENCODE, what would be the greatest utility of the data we are generating?


- you mentioned integrated data portals


What do you need to know?



- triaging SNPs



- cell types


Maybe these loci are so complicated..

a: power users want to download the raw data and redo all the analysis


for most others, you want a good annotation for human genome

q MG) How to do non-coding annotation?


a: carry forward the uncertainty into the definition



nice thing about next-gen seq is that because of sampling many reads, you get likelihood of variants



=> do not want hard calling = put up a distribution or score

q Jim Kent) good news and bad news on regulatory front


5 yrs ago, all we had was conservation genome-wide

q Ross Hardison) I love that you are challenging communities to give useful annotations to each other


I think we have tracks that will do what you want..


segmentation tracks with human-understandable label


If we did this, how much of a problem would it be if it changes 6 months from now?



a: that’s unavoidable..

q Ewan) I am interested that 


NHGRI GWAS catalog = first approx cart of all associations



has some criteria about pval..



= good start


What can be done better than the GWAS catalog?



a: It’s not our community; it’s Terry, (Manolio..?)



it’s not a live document


For auto-immune diseases, there are very rich and interesting co-varying involvements, which don’t show up at pval < 1e-8 in GWAS catalog


data security issues

q Manolis) On data sharing – we are trying our best


do you feel reluctance to share data?


asymmetry: On a GWAS study Manhattan plot, I have no way to get at the values that went into it..


a: Yes, this is my field’s problem



Homer et al paper came out showing that such data is identifiable


so we don’t have a solution yet to deal with identifiability issues

===Breakout #1

Utility of ENCODE Data to biomed, human genetics, and med research communities

chairs: John Stam, Tom Gingeras

Snyder: Who are the users?


1) power users inquire to Snyder when they are writing a paper (can we use data still under embargo?)


2) one-off users interested in one particular TF




not trivial to them   1/wk – 1/mo


3) people who want protocols

Jim Kent: somewhat selfishly, only ENCODE tracks up on UCSCgb by default are integrative tracks I have made

q David Altshuler)


To what extent is what is made available each indiv dataset vs ‘here is one integrated dataset’

q Ewan) plug for European browser


integrated regulatory builds; decorates genome in a particular way


merge with labeled tracks from ENCODE: promoter / enhancer, etc

Altshuler: You should provide a “Here’s our best annotation” set of tracks, just like we make 1kG provide a consensus set of SNP calls


Jim Kent: What about gene sets?



most people have seen: Ensembl, Refseq, UCSC, Swissprot, Aceview (better for splicing)

Bernstein / Ewan – Brad: Why can’t we agree on xx?


MG: integrated track is not just a list of starts and ends


John Stam: We want just one track: regulatory regions of genome, so GWAS people can just check their hits against it

q for Jim Kent – Why does it take so long to get 


a Venkat


problems with the metadata


Peggy Farnham: hg19 has been available for a year now

Anshul: took a week to run whole pipeline, but 3 weeks to validate metadata

John Stam: people intimately familiar with the data


PIs deal with people who can’t access data



but no people with problems accessing the data are in the room


My lab does GWAS



There are a lot of slow computers out there

Ewan: lovely European browser with West coast mirror

data visualization


Roadmap: There is no browser, so different groups are experimenting with different visualizations

Peggy Farnham: Ting is working on mirroring the preview browser onto the Epigenome data

falling between NIH and NSF purview = purgatory

q – gaps in current datasets?


getting browser hooked into google


Michael Hoffman: Rfam is closely connected to Wikipedia

q – Manolis:


I thought we were supposed to be talking about how to revolutionize GWAS with ENCODE..


brainstorm as a group 


Can we build a script that takes a list of GWAS hits and their pvalues, mines through all the ENCODE data?


John Stam: What about having an ENCODE-specific tool like Bioconductor


Manolis: What about other ideas?


Ewan: Bioconductor R packages and Galaxy thingies are great for a certain class of power user

Ewan: I would like to have a data frame available per figure, so people could probe it deeper


MG: We did that for Cele modENCODE

Mike: We are very interested in personal genome annotation

Mike: Is there a GWAS SNP track at the UCSC browser?


a John Stam: only Hapmap

Tim Hubbard: mumble mumble

We need to merge GWAS hits and LD from 1kG

Ewan: Paul Flicek and Ensembl team is going on a California trip..

Mike: For mouse, would be valuable to have orthologs for the mouse

---Lightning Talks

QC and Reproducibility measures for automatic threshold detection in ChIP-seq

Qunhua Li (52)

Jason Gertz (37) – DNA Meth in many human cell lines, tissues


Hudson Alpha


methyl450 arrays


82 human samples (2 replicates)


bisulfite sequencing



converts unmeth C to U



36nt se seq


intergenic enhancers – blocked when methylated


imprinted genes – 50% meth across cell lines


non-CpG meth in adult human tissues


Most meth differences exist in gene bodies, not promoters

Eric van Nostrand – Cele HOT regions


genes near HOT regions are highly, ubiquitously expressed



enriched for essential genes


=> new mechanism for essential highly expr ubiq genes


impact on just analyzing raw ChIP-seq data from modENCODE


HOT regions with 70 Cele TFs !?

Oren Ram (69) (Bernstein lab)

Combinatorial Patterns of Chromatin Regulators

new tech: screen by ChIP-string


52 Abs; find 22 regulators via ChIP-seq


modular nature of interaction between chromatin factors


near promoter: 


cluster 1 – housekeeping genes


cluster 6 – HDAC 1, cell cycle



hypothesis = cell cyc dependent binding


K562, hESC

Anshul (49)

Combinatorial TFBS


joint with Max Libbrecht


ag plots


mirror image shapes, because ChIP-seq data is not inherently stranded



shapes are maintained across magnitudes


CAGT = Cluster Aggregation Tool


patterns at TFBS



example: CTCF in GM12878




2 classes




1) distal 78% symmetric DNase; symmetric nuc occ




2) proximal 22%

Hao Wang (102)  U Wash Seattle (John Stam)

An LCR Anchors a trans-genomic regulatory circuit


Chromatin State


paradigm: reg is distance-dependent => cis>>>trans


beta-globin LCR



>700 refs


deleted 18kb LCR in locus



then DNase1, H3K4me3, gene expr



In LCR deletion strain, 200 promoters affected (downreg H3K4me3 peaks)



dose-sensitive effect



binary effect



750 distal DHS



effects independent of genomic distance!




=> trans effect?

Ali Mortazavi (63) Cal Tech, Wold lab

Chia-PET


how to connect distal chip-seq peaks to their targets


Yijun Ruan’s method (Genome Inst Singapore)


combine ChIP with paired end seq


chiaPET vs 5C vs Hi-C



5C: high-res but local



Hi-C: global, low res



Chia-PET: global subset, but results depend on Ab


CRAC Chipseq Regulatory Analysis using Chia-PET



=> form chromatin interaction graphs


mouse C2C12



myoblast => myocyte differentiation



measure pol2 before and after differentiation



look at myogenin locus



TSS of high expr genes more likely to be in chromatin graphs


19% of TSS interactions are more than one TSS away


81% of the time, it’s the nearest TSS


looking for postdocs at UC Irvine!

-----Alex Dobin (30) (Gingeras, CSHL)

Antisense and intergenic transcripts enriched in nuclei

FP, FN Rates in RNAseq


*stranded* RNAseq protocol


in-house mapper = STAR

-----Stephen Brenner (20) (Berkeley)

Genome-wide Analysis of Splicing regulation in Dmel via RNAi of 58 RNAbp


collab with Brenton Graveley

RNAseq junction discovery


JuncBASE Junction Based Analysis of Spliced Events


core spliceosome, hnRNPs, SR splicing regulator, exon junction complex

Pasilla/Nova  (Ule et al Nature 2006)

-----Jessica Li (51) (Brenner lab, Berkeley)


Comparison of Cele, Dmel devel via RNAseq


Cele has dauer stage => more complex


overlap statistic = measure dependence between stages



null hypoth = two stages are independent



housekeeping genes high across full timecourse => focus on stage-specific genes: criterion

cele = >90% in stage, <70% in 4 other stages



dmel = >90% in stage, <xx% in x other stages

-----Marc Schaub (86)

GWAS and ENCODE data


functional SNP = fSNP


enrichment for fSNPs

-----Valerie Reinke (74) Yale

Tissue-specific TFBS in vivo

Rb/E2F complex


GFP-tagged TFs with tissue-specific promoters


anti-GFP chip-seq


GFP-E2F binding mirrors endogenous E2F binding



not too many ectopic TFBS after GFP tagging, non-native promoter


GO analysis (DAVID)


***HOT sites occupied by Rb/E2F in soma, but not germline


Rb protein does not bind much to germline E2F


intestine-specific TFBS have unique properties



more broad peaks, more intergenic

===Valerie Reinke, Kevin White


Cele, Dmel oTFs


Matt file from 2 months ago



White lab updates


RA talk to Valerie to get Cele list


Rebecca: most possible ones appear to be nuclear receptors and Hox genes



Kevin: 2 good biological stories



We enriched for



Kevin – Notch – difficult biology; C-terminus




can do something in the future outside of modENCODE




Kevin: We have tagged Notch in flies, but no Chip-seq yet






We can look at germline





Valerie: you tagged the cterm?







yes, and it’s functional..




Kevin: We haven’t rescued yet



Valerie: I need to talk another lab into doing some work, since we’re fully busy

=====joint AWG session 2011-05-23

modENCODE AWG keen to do 3 species comparison sooner than later because of 5th yr funding horizon

Mark intro

Ewan: curious situation – would be easier if we could swap tonight with tomorrow night


probably sensible timelines in early autumn

Peter: want to address fly-worm-human paper


Which makes more scientific sense?


NHGRI can be flexible about the phase-out

1) Best Practices


Mark: Part of both ENCODE and modENCODE



Lincoln and Bob Grossman at U Chicago have created Bionimbus cloud




push in modENCODE to use VMs; do common analyses in cloud framework


How are we going to do computing with Tb of data?

unified tracks / annotation files


I think we should go beyond current file types


should express annotations in a better way

1kG VCF format – took a lot of time to standardize it

Pouya: I think we should not invent a new format


Mark: Can it express everything that we want?



Pouya: mostly we just want chr start, end




do we also want 20 empty fields?



Mark: defend my idea




want to relate to GWAS




statistical geneticists don’t think in terms of hard starts and ends



Ewan: formats and tool sets are symbiotic




1kG GLF format never took off




We should ask “What is our product?”





then “What is a good representation of it?”




maybe we need a more flexible header style than BED



(… Jason Ernst?)  I do like VCF, but it’s in its 4th major version



Michael Hoffman: cross that bridge when we get there




creating a format = research project




maybe move away from gzip flat file, to something from meteorology or physics (htf5)




Ewan: people tried htf5; didn’t work



htf5 = hierarchical structure generated by NCSA




handles big data very well; has been in use forever




bindings for C, C++, Perl, Python



Pouya: “People, let’s not do this, please.”



Kris: “



Pouya: “People want to just use Perl 



Manolis: ask Anshul: Are current formats meeting your needs?




a: no



Michael: Genome Data System




Anshul: BAM 



(…) Adopting new formats => Learning curve



Anshul: random access on a genome-wide signal track




ridiculous on a BED file



Ewan: we need good tools




htf5 has indices but it doesn’t have this range index thing



q RA: concrete example: building a 3-way Cele Dmel Hsap comparison of promoter architecture based on Anshul’s chip-seq shape files – what format would you want to use?



Anshul: binary definitely better than text-based



Bob: I am not a bioinformatics person, but I want to be able to look at the data too, and not have a hurdle put in front of me




Ewan: Bob, don’t worry; htf5 is a mature format with lots of tools for accessing




Ewan to Michael: because of scale of data, some options that were on the table are not anymore

Mark: Bob, do you think it’s useful to have a stub file?


Shirley: small chr or Mb? 


Pouya: I don’t think it’s worth the time


Ewan: We need good tool chain that work with these formats



tool chain of fastq > bam > vcf is solidifying



but 1kG data types are simpler than ENCODE



harder for us to have uniform formats


Peter Good: oncologists cannot look at VCF; want to use what TCJ had before = tab-delimited file

Manolis: recalling example from earlier – comparing GWAS hits across genome to ENCODE datasets across whole genome


Pouya: Anybody who needs to compress data into binary can do it on the fly on their own – what annoys me is having to read a bunch of text before I can understand what kind of data is inside a file

Mark: Do people want to be in the clouds or on the ground?


Pouya: common compute clusters are great, but not on Amazon

Michael: For a young PI, the cloud is good


RA: but not if you need to analyze human data that needs to be private

David MacAlpine: I can access big data on the cloud


Bob: Is it free? a: Sue: yes

(…): The cloud is not a place


The ability to get data is a real advantage of the underlying distributed file system

Ewan: In latest ENCODE freeze, a lot of work converged on EBI disks and compute


Michael and Anshul and Steve – why did you do that?


a: because of both  (Manolis: Also Michael used to be at EBI = familiar)


Anshul: 


Ewan: Why Joel at EBI?


Joel: We could have done the uniform scoring at Yale, but we followed Anshul at EBI; also nice not to use our own compute cycles



Ewan: location convergence is better than moving data


RA: What about 2nd gen DDBJ/NCBI/EBI – mirrored data with nearby local compute

<…note-taking in gdoc…>

Gary: These 3 organisms have very different genome organizations


If we don’t take that into account at the melanogaster / elegans / human comparison stage, your comparisons will be impossible to interpret

Ewan: inevitably, you comment about similarities between 3 species (highly unlikely exactly because of the differences) 


so we can say less about dis-similarities

Jim Kent: what about at a high level – cell differentiation?


human: stem cells tend to stay near basement membranes

Gary: How do you deal with Cele data being from animals, Dmel in cell lines, human

Peter Park: We did a 3-way comparison of TSS, chromatin



had to be careful about whether elements were in eu/hetero chromatin


we saw histone marks that were different

RA: There are creepy human time course datasets out there..

Jim Kent: Does chromatin marking precede or follow transcription?


RA: Didn’t Ewan say earlier today that there are two classes of histone marks, pre- and post-transcription, that we need to consider separately?


Jim: It’s not that clear-cut, even in human

---Mark: how can we leverage the human-only analysis so that when we do the comparison, we do not need to re-analyze everything?


Jason Ernst: People are already using different aligners



higher-level analyses – chromatin states would have to be re-learned

Mark: What about RNA?


Steve Brenner: junction changes 

RA: what about Cele integrated transcript model vs Dmel?


Ben Brown: Cele, hand-curated, didn’t call anything you hadn’t already seen



In fly, we did cufflinks with very early version, with lots of manual curation



cufflinks 1.01 is much better




now we have a pipeline that we think will work well in fly, worm


In human, that approach will not work at all



based on doing dimension reduction step, with all subsets regression



That space will still be intractably large for 30% of genes



Mark: We need Tom in the room at the same time


Roderic: again, in ENCODE, we have GENCODE team



we will have a transcript validation step in the pipeline



could get experimental long transcripts to build the models from



Ben: yes, human genes are enormous




median number of exons = 8; 30% have 10 or more 



Ben: Is there a funded cDNA resource builder for ENCODE?



Roderic: no, but it was suggested this morning




capturing longer transcripts with exon probes, then seq with Pac Bio



Ben: Does anyone believe the PacBio data yet?




Roderic: No proof of principle yet..


Ben: I think ENCODE should do the best it can, then modENCODE build on what they get


Roderic: There are more non-coding transcripts in GENCODE than CDS

---Manolis: last topic: “modENCODE ecosystem”

=====Tues 24 May 2011

mod/ENCODE DC mtg Day 2

mouse ENCODE

---Mike Snyder

1 ¾ years so far

67 datasets

Bing Ren – mapping of cisreg elements in 8 tissues, 2 cell lines

H3K4me3

RNAP

H3K4me1

P300

CTCF

bone marrow

cerebellum

cortex

…

promoters and CTCF sites are evolutionarily conserved in seq and binding


enhancers much less conserved (PhastCons scores)


17 mouse/human oTFs


Rad21: genomic as conserved as promoter proximal => ?


corr between binding strength and TFBS conservation


saturation of TFBS after adding cell types?  (James Taylor)


Ross Hardison and Len Pennacchio



GATA1-occupied segments conserved between mouse and human 

are tissue-specific enhancers

(although slightly diff tissue 

=> probably different GATA factor TFBS)

Q+A

q1 Dana Pe’er) you showed large variability in human-human – what about normalizing the human-mouse normalized over human variation?


a: next thing to do

q2 Jim Kent) go back to the confusing slide

James in Snyder lab

q3 Ross) We have been stunned about why the oTFBS are not bound at the same sites


q RA: Do these oTFBS that collect different factors have the same histone mods?



a: have not done that work yet..

q Bob) Ross seemed to be describing open chromatin state.. are DNaseI sites more conserved between mouse/human?


a: John Stam should address that

comment John) central lesson from ENCODE is that cell types are very different from each other


In human, comparing Mel cells to K562 is not an appropriate comparison


Carefully looking at orthologous tissues might get you closer..


Snyder: one way to find o-tissues is to compare expr patterns

q Jim Kent) How did you define enhancers in this case?


Bing’s study – probably p300 and mono-meth


Bing: K4me1, absence of K4me3 to identify candidates



that profile was trained using p300 TFBS across several cell lines (machine learned)



Jim: How broad are those enhancer regions?




Bing: we use 2kb windows




Jim: That has an effect on conservation you measure





Bing: We select highest phastcons score within window

q Ewan: Have you seen Doug Oden’s work chip-ing a funky mouse


internal controls for some of these questions..


Peggy: mouse with one human chr


John Stam: What this paper didn’t look at was famous 1980s paper



took single human chr in to mouse cell, and observed what it does



chr11 to watch globin genes




human chr in mouse cells have perfect developmental regulation in their globin genes => mouse trans environment can activate human chr



=> trans environment in mouse is the same; changes will be in cis

---Manolis update on joint mod/ENCODE AWG session

challenges: genome size, exon count per gene, gene spacing


will be difficult to tell if differences are real or technical noise


similarities are more possible to make sense of

clade comparisons

paper structure

timelines


2011-09-15
submit human ENCODE


2011-06-30
modENCODE freeze 2

2011-10-01
modENCODE final freeze




coupled with analysis / figure structure freeze

2011-10-15
final datasets available

2012-01-30
submit comparative paper

2012-03-31
end of modENCODE

 



modENCODE DAC continues for several months





possibility of analysis-centered extension

Ecosystem questions


compute provider group


tool provider group

Q+A

Kris: 3 points


1) majority of people agree option 2 is not viable


2) more work gets done in small sub-groups



then report verbally on the main calls


3) tools – I like the idea of flexible hierarchical file format



=> have a working group of some type




APIs, converters, parsers




distributed repositories

Gary Karpen: I like option 2: it’s the best way to start

Jason Lieb: There could be an integrative option 2


Mark: must differentiate between integrative and comparative

Jason: summary might not have conveyed the significant difficulties we might face making some of these comparisons

RA: What about a paper focused on differences in genome structure

Kris: tools


Mark: Bob made a great point; we don’t want to make file formats so complex that people can’t access

Peter Park: We tried to do some fly/worm comparisons on chromatin marks, but we don’t have common marks – we need to generate new datasets


Julie: We are looking at that matrix

---Report from Breakout Session 1: Utility of mod/ENCODE for medicine

----modENCODE (Jason Lieb, Susan Celniker)

q1 What communities use our data?


GSA Genetics Soc of America says model organism people, geneticists mostly

Who should be using our data?  non-model organism people

q2 how to make it useful?


- ortholog view of human genes = new browser


- pathway-based data


- engage popgen community


- Wormbase and Flybase should lead


- NHGRI: reproducibility in computational biology should be required

q3 data display


new RFA should include integration of modENCODE data into human genome browser


- not just data availability, but how to manipulate data


- haves and have-nots

data maintenance: unfunded mandate for Wormbase, Flybase

6 months of data not in final publication

need to capture code behind all the software (DAC goal)


create images on Bionimbus?

q4) different approaches to data visualization

q5) gaps in current datasets


-variation information around epigenetic marks



use Trudy McKay fly lines


- focus on specific cell types



make more accurate TF networks


- whole animal vs tissue profiling



=> false connections across tissues in a TRN

q6) lessons for other model organisms


questions people ask about other model organisms


look for p300, histone marks

better provisions for distributing analysis tools and source code


VM image of setup for analysis


workflow manager (Galaxy)

q7) How much metadata are useful for non-consortium users?


SDRF files that Lincoln forced us to fill out


Ab origin and characterization

query mechanism so that users can ask questions directly of the data producers

Q+A

Bob: We didn’t do lots of genetics experiments


but genetics helped immeasurably in interpreting results

Michael: reproducible research


get journals, funding agencies to push for this

Michael: metadata useful because it makes the data better

Peter Good: what about software metadata?

---Report from ENCODE breakout group

Elise: John needs to stop working on his slides now

Utility of ENCODE data for biomedical research

Can we make it easy for GWAS groups to annotate their data with ENCODE data?


Manolis: tool to feed SNP hits in and get ENCODE annotation out

John Stam: ENCODE is moving from being just data to being a tool

Mark: Personal Genomics is going to become an industry


We should think about how to interface the ENCODE data with that industry

Sue: How are you going to take human blood cell line chromatin marks and map them onto a personal genome?

Eric Green: important to educate human genetics community about ENCODE



Can you do that this year? ASHG



John: not this year, but we will interface with them for next year



Mike: Scer Genome db is a good model for doing this well




Somebody needs to be appointed to be in charge




Manolis: Can Sue comment on modENCODE experience?





Sue: We have had 4 different modENCODE workshops at fly mtgs

===Eric Green

Implementation of NHGRI Strategic Plan

Genomic Medicine


healthcare tailored to the individual based on genomic information


emphasis on translational activities


http://genome.gov/planning


5 domains of genomics research



genome structure



genome biology



biology of disease



science of medicine



effectiveness of healthcare


cross-cutting areas



informatics and computational biology



education and training



…


accomplishments in genomics



Is genomics a disappointment?




issue with managing expectations


continued key role of animal models


monitoring keywords associated with funded NIH grants


Strategic Plan Box 2



genome-based diagnostics



disease genetics



cancer genomes



clinical genomic informations system



human microbiome


genome.gov/27542933


NHGRI Working Groups



Basic Genomics (Adam Felsenfeld, Elise Feingold chairs)



Disease-oriented Genomic Medicine (Teri Manolio, Brad Ozenberger)



Disease-agnostic Genome Medicine (Jeff Schloss, Greg Feero)




eg newborn screens


President’s Budget: 1.7% increase for NHGRI ($525M)


Economic Impact of the Human Genome Project



study from Battelle Medical Inst.

Kris: Seems that in medical schools, there is no education about genomics


Don’t physicians need to be much more knowledgeable about this field?


a: plenty of pilot efforts on a small scale



Changing medical curriculum is very difficult


maybe post-graduate training can compensate (eg pathology)

q Kris: workshops for physicians that are way past their training days?


MishPEG (?)


not just physicians, but all health care professionals


Continuing Medical Education

Gary Karpen: a little worried about part 2, biology of the genome


role of model organisms = crucial

Dana Pe’er


policy question: education: FDA needs to be educated that current randomized large-scale trials need to be updated


a: I won’t disagree
issues around drug devel are much bigger than NHGRI


science question: ends up being cancer, not-cancer; germline vs somatic



some evidence that somatic genomics impacts diseases other than cancer (mental)

Stuart Kim: Chris Gonzales spoke to you about educating doctors


Stanford: educating first year med students


genotyped the med students; used their genomes in the class


writing the SNP-pedia entries


a: interested in developing best practices



Stanford, Hopkins

Manolis: We are training exponential numbers of people who do what we do



How quickly can we double NHGRI’s budget?



What should we do with the current set of students and postdocs?




a: Don’t let pessimism get to them..

---Elise Feingold: future of ENCODE

input: Genomics of Gene Reg  workshop 2009-10


External Consultants Panel mid-course review 2010-04

need to complete catalog of functional elements in all cell states


technology not robust – need better reagents (Ab)

RFA-HG-11-013 – R01s
$5M

RFA-HG-11-014 – R21s
$5M

RFA-HG-11-014 – SBIRs
$5M?

improved sensitivity and cost

high throughput validation

due dates

2011-07-02
letter of intent

2011-08-02
application

2011-10 or 11
review

…

need balance between tech devel and data production


maintain economies of scale in production

deeper studies


map all TFBS in at least 2 cell types


map open chromatin in more cell types


map histone marks, chromatin prots in more cell types


DNA meth in more cell times

genomes: human, mouse; reduced Cele, Dmel


Cele, Dmel communities do not need consortium infrastructure

ENCODE DAC


analysis goal: define minimum set of elements / marks to determine cell states

analysis beyond ENCODE participants

continued U54 for ENCODE data production

U41 for ENCODE DAC ($3.5M/yr for 4 yrs)


probably underfunded

U01 for analysis beyond ENCODE


$3M/yr for 3 yrs

---Peter Good on GGR Genomics of Gene Regulation


demonstration projects


Oct 2009 mtg: need more info on structure, dynamics of chromatin



and its relation to expr



need validated examples of Gene Reg Networks


concept clearance


GRN perturbation; measure effect on gene expr 


iterative model improvement

Are there generalizable rules for GRN?

U01 cooperative agreements; but not quite as intense as ENCODE

$10M / yr for 3 yrs

support for 5-8 cooperative agreements


data deposit into ENCODE DAC


R01 awards to fund additional analysis



compete against normal R01 pool

Council discussions are on Youtube

Q+A

Manolis: U01s are collaborative, but what about the analysis?


http://www.sciencemag.org/site/feature/misc/webfeat/macaqueposter/
---Hot topics

Robert Thurman

Scoring ENCODE Data Quality


also Roadmap

SPOT

iROC (Roadmap)

RCCC/NCCC (Anshul)

SPOT
Signal Portion Of Tags


hotspot alg


binomial distrib

iROC


Noam Shoresh at Broad


degree of sep between 2 Poisson of binned tag counts


>1 => better sig/noise

RCCC/NCCC


strand cross-correl

Anshul: Rescue ratio


peak score two replicates, then pool them, make pseudoreplicates, and recall

Q+A

q1 Mike) lots of variability in enrichment depending on Ab, factors


Pol3 = problem for IDR because of few peak 



=> also a problem for SPOT?


Mike: not sure if I think your plots are meaningful across different factors

---Nicole Riddle

Chromatin Signatures of active and silent genes on Dmel chr4

euchromatic features:


lots of genes – 90


PEV
transgene reporters experience different expr level depending on where they insert on chr4

regions without HP1a, H3K9me bind PC polycomb


insertion lines map to those locations

chr4 genes are rarely regulated by pol2 pausing (GRO-seq data)

GAF motif and chip-seq peaks depleted on chr4


Tm low around TSS; no bump as in genes that pause


H3K9me2 enriched in pericentromere heterochromatin; not on chr4


Pof binds exclusively to chr4



Painting of 4th Larsson 2001 = RNA binding domain, 



interacts with EGG, H3K9 HMT

q RA evol


most Drosophila have small chr4; maybe derived from chrX in the distant past


no specific GO term depletion on 90 chr4 genes

---Amartya Sanyal

Long-range Interactions in ENCODE Pilot Regions

U Mass Med

5C – locus-specific 5C primers


unlike Chia-PET, it doesn’t need…

primer design: reverse primer on TSS of each gene

5C on 4 cell lines


GM12878


K562


H1 hESC


HeLa S3

interrogated ~400 GENCODE TSS

after noise filtering, peak calling


interaction profile of gamma globulin

1% FDR

K562 looping elements are enriched for TFBS, insulators, enhancers, FAIRE, DHS


but not repressors

comparison to Chia-PET


Chia-PET data detects TSS-TSS interactions


5C detects TSS to distal interactions

network of long-range interactions

Q+A

q1 Brad Bernstein) All adjacent elements seemed to show interaction => looping, or compartmentalization?


a: currently assaying compartmentalization factors

q2 Jim Kent) I have been doing correlation-based analysis between promoters and enhancers


How close can you detect with this method?


a: 1 restriction fragment; ~4kb

q Ali Mortazavi) With Chia-PET, I DO recover the beta globin locus..


What fraction of looping interactions do you think are really enhancers?

---Sarah Djebali (Guigo lab, Barcelona)

Duplicated Seq in non-canonical introns = a way to enhance splicing?

very preliminary work

working on chr21, chr22, we found lots of chimeric transcripts via RACEarray, RT-PCR

chimeric introns with short seqs at both donor and acceptor sites (5-14bp)


to check if it was RACEarray technical artefact, we looked at GENCODE introns


=> common evolutionary origin of donor and acceptor sites?

expand search to UCSC 46 vertebrates


look for compensating nt change at donor and acceptor DS sites


then try to validate experimentally

Q+A

q1) validation: would it make more sense to do in-vitro splicing assays that don’t have any RT-PCR?


a: good idea

---Manoj Hariharan (Snyder lab)

Elucidating Regulatory Code: Cell-type-specific TF co-assoc and gene expr

unsupervised biclustering

====Wed 25 May 2011 9am

DC mtg Day 3

Mike Snyder and Kevin White Breakout 2.1

Applications of mod/ENCODE to Disease

maybe we need a normal and cancer tissue from the same person

model organisms


work in animals gives phenotypes


mod-org disease models = single gene



use mod/ENCODE data to build out networks around those single genes


population data

Q+A

Kris: Many groups are generating their own resources


should post them somewhere on the central site

Ross: Outside this room, do people really think ENCODE is useful?

interfaces:

HGS

Human Genetics Society

AHCR

?

-----Breakout 2.2: Mark and Lincoln

Comparative Analysis and Data Integration

Q+A

Mike: DREAM guys approach me every year about contributing datasets


need permission to hold back a dataset for 4 months or so..

Mike: Agilent has been talking about a regulatory chip


but price keeps dropping


$4k for a genome, does it make economic sense to design a new chip?

Bill Gelbart: bringing new people onto calls requires real data freezes, well-advertised


allow outside people to co-publish


Lincoln: Last time we realized that the freeze was done a few months too early




This time we are doing a series of freezes, then final freeze very late

Lincoln: modENCODE webinar intro to dataset has been very popular

-----Breakout 2.3

David MacAlpine and Richard Myers

Technology Development

- cheaper sequencing (how much?)

- single-cell assays

- improved data vis

- broad integration and analysis

high-res chromatin architecture


MNase, DNase HSS / footprints

sequence topography


hydroxyl radical footprinting


KMnO4

long-range


Hi-C, Chia-PET

nuclear organization


DNA localization


protein localization


STORM, PALM imaging

steady state transcription kinetics


gro-seq, net-seq

tissue specificity


INTACT

analysis


dim reduction of interaction datasets

RNA functional elements


RNA editing


RIP-seq


splicing


translation


stability

DNA=>RNA=>protein (mass spec)

methylation of non-CpG

DNA binding factor occupancy in a population


single cell assays


Re-ChIP

annotation of transcript isoforms


longer seq reads


algorithm

dynamics of interactions


cell state


environmental, genetic perturbations


time courses

tech hurdles


100T cells in body


limited number of assays



DNase footprinting



danIM (adenine methylation at GATC)



everything relies on ChIP!


genetic targeting of cis functional elements



ZnF nucleases



TALENS



use Zn fingers to target trans-acting factors


synthetic biology: engineer chr/pathways

John Lis: gro-seq clarification

Ali Mortazavi: providing data for challenges: ask people to predict effect of a perturbation

Roderic: perform experiments intact in vivo

---Elise: open discussion


Are there any gaps in the breakout discussions?


Mike: We always have trouble of ENCODE mission drifting into regulatory states



might be the mission of another part of NHGRI



Elise: new RFAs for future of ENCODE




find minimum datasets needed for disease studies, new model organisms, etc




=> demonstration project, which then shifts over to disease study in another silo


Mike: analogy: human ref + 1kG is a very valuable reference



Peter: If we push into disease states, will we miss out on completing the full ENCODE (1900 TFs)

Rick: Is TCGA using ENCODE data to help interprety their cancer genomes?


they cannot do DNase on frozen tumors

Barbara: tech devel


continually getting new tech ideas into the program, ongoing, instead of in RFA years

Barbara: What has been Tier 3, would become much better if we reach out into specific disease partners


Elise: yes, partnership devel is part of our future plans

Rick: Is it possible to have small tech dev RFA every year?

(…): resolution and sensitivity of assays is continually changing


new exonuclease from Frank Pew that can map chip-seq assays to bp resolution

----Peggy Farnham

Overview of Roadmap Epigenomics Program

ref epig mapping: 4 centers

epigenomics of human disease: 22 R01s

…

…

EDACC

talk focuses on Mapping Centers


EDACC – Baylor


MGH / Broad (Brad)


UW Seattle (Stam)


San Diego (Ecker, Ren)


UCSF (Joesph Costello)


UC Davis (Farnham)   Farnham just moved to USC


WUStL (Ting Wang)

immune system

airway cells

monocytes

breast

adipocytes

…

assays


DNA meth


histone mods by chip-seq (6 core marks)


DNase


RNAseq


miRNA-seq

initial cell type / assay combinations was not well coordinated


=> few complete epigenomes

solution


center coordination

new cell approval protocol

Class 1


whole genome bisulfite seq


RNAseq


chromatin accessibility


large set of histones



H3K4m1,3



H3K9me3


H3K27me3



H3K36me3


H3K27ac (under consideration)

Class 2


whole genome bisulfite seq


RNAseq


chromatin accessibility (if possible)


only CORE set of histones

Class 3


RRBS or MeDIP / MRE


RNA microarrays


chr accessibility


core histone

Class 4


same as 3, but no chr accessibility

project start: Sept 2008

end of yr 5 = Sept 2013

Class 1 
1

Class 2

4

Class 3

11

Class 4

18

easy to move classes up by doing bisulfite (WGBS) for DNA meth

in progress: 10 bisulfite


target completion = March 2012

where to get data


Wash U VizHub


locally mirrored genome browser has REMC and ENCODE data together


coming soon: integration with preview browser (Ting)

example: mutually exclusive YY1/CtBP2 and YY1/SUZ12 binding sites with unique epigenetic marks


SPARK tool for interactive visual exploration of genome-scale data

Q+A

q John Lis) epigenome maps are from primary cells


=> get total of 10^6 cells, and that’s it

H1 data = completely matched experiment

----Jeff Struewing (NHGRI)

GTEx update


one of newest NIH common fund projects


much earlier in process


co-chairs: NHGRI Eric Green; NIMH Tom Insel 


2 yr pilot project = feasibility study


160 low post-mortem interval (PMI) tissue donors



autopsy, surgery




not much progress on surgery side yet




also blood sample to establish lymphoblastoid cell lines

skin sample for fibroblast culturing



high quality RNA from multiple normal tissues (30-50 each donor)


measure gene expr, high-density genotypes; find cis-eQTLs


brain: U Miami brain bank for detailed dissection



other organs, no microdissection



one aliquot fixed for histopathology


Broad = LDACC

started at end of last summer


working with NCI in very rigorous, standardized way


3 donors preserved 4 ways



PMI 3-14 hrs



collection duration 2-4.5 hrs



RIN = RNA Integrity Number  4-6 range


beta protocol



collecting in PaxGene Tissue only (Qiagen)




preserves histopath, with good quality RNA



complex to get consent in middle of night from loved ones


of first 3 donors, only one consented to brain sampling

future


significant numbers of donors in 12 months


data release through dbGap


tissue archive



access policy not yet developed

q live donors: consent process

Q+A

q1 Brad Bernstein) post-mortems, but data still goes behind dbGap?


a: yes, because of relatives


Brad: makes enormous difference at end of analysis on what can be published



We are seeing the same thing in Roadmap


Manolis: samples have to be middle of night; could ask for sequence after the fact

q2 Ali Mortazavi) you should sequence much deeper; costs are going down


a: We scrounged for the money we got

q3 Snyder) same point; you will miss interesting splicing; you won’t collect much at depth you are going

q4 Snyder) Is this polyA+ RNA, or total – might want to collect ncRNA info as well


a: We will do some total RNA

----Manolis Kellis

29 Mammals Update


paper submitted in Jan


goal was 4=>29 mammals



1=>4 substitutions per site



50=>10bp resolution


2x genomes: trading coverage for branch length

detecting mammalian constrained elements


5% of human genome under selection


most new elements are intronic/intergenic


interesting visualization of motifs via seqlogo GATC above/color only below



SiPhy pi vector: http://www.broadinstitute.org/genome_bio/siphy/documentation.html

HMRD = human mouse rat dog

annot prot CDS


~3000 new genes

translational read-through genes


4 in human = neuronal prots

most Hox genes (37/41) have excess non-syn constraint within exons


=> regulatory sites for Hox expr

codon-specific measures of positive selection


gene-wide vs punctate regions of exon positive selection

new RNA structures and families


new struct in XIST


new struct in 3’UTR family in MAT2A gene

promoters: high, medium, low constraint groups

motif identification

promoters, enhancers, insulators account for most intronic / intergenic excess seq conservation in mammals => interesting for GWAS

Q+A

q1 Mike) having calculated how many species you need to get 6bp resolution for motifs?


a: 100 mammals would get you down to 1bp res

q Ross) conservation helpful for interpreting SNPs; also good reason to think that SNPs that generate phenotypes in humans may be nt that are changing a lot


a: good idea

q John Lis) conserved elements on same side of helix in promoter region?

q Mark) read-through events


a: human evidence is fairly weak



In flies, we have worked with Kevin White to show GFP glow when you tag after 2nd stop codon..


Mark: no evidence for an interesting splice?



a: reading frame could be offset; we found excess of 300 ORFs in same frame..; again less evidence in human


Mike: first seen in yeast; Manolis: in yeast, stress induces read-through in some genes

-----Manolis Kellis

Comparative Sequencing of Fly and Worm Species


Drosoph substantially inbred by Artyom Kopp



except Drhopaloa


125 pe RNAsesq


much analysis yet to do

-----Marc Vidal

Moderated Discussion of Interactomes and Networks

geno-phenotype relationship is likely to be non-linear

networks important for genotype-phenotype relationship


review: interactome networks and human disease



http://www.cell.com/abstract/S0092-8674%2811%2900130-9


Comprehensive genomic characterization defines human glioblastoma genes and core pathways

Mark Gerstein: put in ENCODE context 


2nd generation of annotation


how do you visualize 1000 signal tracks?


yeast example: essential genes tend to be in middle of TRN



why? because bottlenecks tend to be in the middle..


Should we generate reference networks?


Vidal: human disease-ome
Goh PNAS 2007

Discussion


how to connect ENCODE to broader network community?


reference networks as scaffolds for mapping other information

Ali Mortazavi) 2 kinds of questions


1) network dynamics


2) dynamics on the network



I worry the human case is currently too complex 



gene-centric network would be very complex hairball

Dana: We didn’t say it was easy


Even before you enter dynamics, geno-pheno questions, annotating elements

Ewan: I feel like the grumpy old man about networks, as you know


entirely correct graph representation is good for many kinds of data



Ed Marcotte


Just because we use graphs, we should not become deluded that there is some “true graph”


Mike: we do not disagree


Ewan: the term reference annotation gets my hackles up



Mark: will serve same role as reference annotation



Jim Kent: think of analogy of gene set; useful for many groups to look at same gene set


Dana: graph is just a first way of vis; there must be better ways to represent networks

Tim Hubbard: Can you convince me that networks are not like the ab initio structure prediction problem: basically it doesn’t work


Is there evidence that we can make networks without noise?


Mark: These are not predicted networks; they are interpretations of experiments that have been done



The networks are just restatements of the peak files


Peaks have different heights; edges have different weights.


Tim: Can you then predict something from those networks?


Mike: earliest form = gene function prediction, and now pathway function

Dana: networks are so complex and have so many free params

Lincoln: You are setting up a reference network of potential regulatory interactions


so that you can present context-specific subnetworks


Can you present a method to validate edges and small groups of edges?



Marc: That’s pretty long-term work




You can make alleles that affect particular prots / promoters

Jim Kent: more support for model organisms and modENCODE DCC


visualization of networks


interactive web visualizations

Tim: follow-up to what Lincoln said?


validation


Mark: The networks are just as valid as the underlying data; it’s just a different representation

Brian Oliver: model organisms will shine in network validation

Manolis: don’t be so modest in your goals


It’s not just about redrawing the chip-seq edges



Better representation of adjacency matrix can take us beyond physical to functional networks

(…): Mark, were you being politically savvy in saying it’s just a redrawing of the data?


people conflate networks



edge semantics is important



=> network tracks



complete graph; edges bear tracks


Marc: well-said

Sue: Chip-seq data needs to be integrated with other kinds of data like PPI, HiC-ish spatial information

Eric van Nostrand: We spend a lot of time thinking (Mark: arguing) about worm TF networks


If edges have high error, predicted impacts of perturbation (eg TF KO) will be wrong..

-----John Lis, filling in for chairman George Weinstock

Feedback from ECP External Consultant Panel


The Good



level and quality of data



number and quality of publications



enthusiasm from broader community



generation of protocols and standards



openness of DCCs to web interface improvement



guests like Altshuler



neat science! (eg ASE, TFBS)



diversity of consortium


The Bad



diversity of consortium => complications




data reporting, DCC interface



data production and R01-type research by members get mixed = problem



complications in interpreting genome features




across cell types


The Ugly (recommendations to NHGRI and consortium)



too many members?



DCC needs serious help



modENCODE: form small consortium and apply for support



acceptance of ENCODE by wider community => jamboree-style mtgs



changing methodology = constant challenge




move to chip-seq ASAP



move away from cell lines



check for overlap between ENCODE/Roadmap histone mapping

Q+A

Sue: Can you expand on reduced modENCODE project


next phase of ENCODE = biological tests in model organisms

-----Elise Feingold

Planning for 5th Year of Consortia


finalize data standards


update milestones


integrated analyses



orthologs



mouse


identify needed datasets


outreach to communities


transition or modENCODE data


Mike: What’s the mechanism for identifying new datasets?


a: conf calls


Mike: It’s hard to plan until we know our budget


Elise: OK, people are worn out

Meeting Summary


post all slides on wiki


distribute summary and action items


develop funding initiatives

=====Wed 25 May 2011

ENCODE – Epigenomics Roadmap Joint meeting

REMC

goal of this mtg = increased coordination of groups


standardize methods, etc

data access for outsiders

---Brad Bernstein


roadmap = smaller, more focused group => more nimble


roadmap has engaged 

immunologists

GWAS community

neuropsych community

stem cell community


ENCODE



same targeted tissues



consortium less nimble, but more thorough




journals anxious to get at large number of ENCODE pubs this fall

coordinating cell / tissue types between ENCODE, REMC


ENCODE



Tier 1




K562, GM12878, ES H1


Tier 2




HeLa, HepG2, HUVEC



Tier 2.5




IMR90, MCF7, A549, SK-N-SH, CD14, (Liver, CDI neurons)

REMC



Stem cells




IMR90, ES H1, ES & iPS lines, ES derivatives, Lineage SCs



Blood and immune lineages




CD34, immune subtypes



cord blood subsets




CD34, CD19, CD3, CD15



fetal tissues




brain, heart, kidney, lung



organ tissues




Liver, adipose, kidney, muscle, mammary, GI



brain sections




substantia nigra, hippocampus, a. gyrus, etc

Are other ENCODE groups doing in vivo derived tissues?


Greg Crawford: liver, blood cell types


Snyder: monocytes

Brad: Is the liver overlap OK?

Ewan: two key assays are DNase, histone mods

Brad: very little experimentation overlap


conceptual overlap – liver, a lot



fine, if you can clearly convey not repeated experiments, but ENCODE = different, deeper set of assays

Ewan: analysis integration at some point


ES H1


IMR90


Liver

Mike: I think selection of liver was intentional

Marisa (ECP): If we are going so deep into liver, why are we going into a complex tissue with multiple cell types?  Why not purify hepatocytes?


I don’t think it’s justified to assay a complex, multi-cell-type tissue


Mike: modENCODE is ChIPping whole organisms


Brad: You can pick the right sections and get 90% hepatocytes



There’s not many other options given the number of cells needed



purifying hepatocytes would be a tech devel project


We could do CD14 instead..

Marisa: I disagree; hepatocytes are all different


Brad: Do you mean getting a pathologist to cut specific frozen sections to get more uniformity


Peggy: Cell sorting is very expensive


Barbara Wold: I had same argument for not doing liver in ENCODE



These guys convinced me: if we do it with 80% sample, then like modENCODE, you’ll get dominant hepatocyte-specific signals



computational types might be able to deconvolve dominant from minor cell types


Brad: Liver reaches an entirely different area of cellular space that the other cell types do not..

In ENCODE in last 6 months, we were spurred to increase overlap


Mike: in order to see if we were saturating factors, finding all their sites



pol2 and a couple of others are the only ones that have been done in all cell types

Brad: IMR90 was chosen for ENCODE to overlap REMC

q (..x): If ENCODE is making larger investment in individual cell types, and REMC is going broader, couldn’t ENCODE choose cell types via REMC data?


Ewan: We should do it with new DNase data

Brad: If the answer is islets, you would have a problem

q (..x): Also in other direction, 


Brad: Won’t we be telling them where the variation is meaningful


enhancers:


Wold: drop word overlap, call it synergy, and move on

coordinating assays


Roadmap: currently 6 histone marks, DNase

H3K4me1, H3K4me3, H3K9me3, H3K27me3, H3K27ac, H3K36me3, RRBS/WGBS for DNAme

RNA arrays >> RNAseq

DNase


Ewan: I feel CTCF is like an honorary histone..

Brad: CTCF doesn’t care about the other histone signatures


Ewan: but why not measure it?



Brad: We have small amounts of tissue




we have an SOP where we know how many nuclear equivalents we need



Ewan: I understand, but out of all the TFs, CTCF Ab is the best

K27ac is clear because of the overlap with …

K79me2 is interesting..

Ewan: Do you do stranded RNAseq?


Martin: originally non-stranded, 



Ewan: whole-cell polyA+?



Martin: we do a microarray too (pair)


Brad: Need to coordinate SOPs for RNA

Do we want to do WGBS on all the ENCODE samples?


Joe Ecker: $17k before doubling coming from new chemistry



Ewan: Doesn’t that also give you genome seq of the cell line?



Mark Gerstein said Why aren’t you genotyping REMC cell lines?



Ewan: We are genotyping ENCODE lines, but I am leery because they are cell lines => aneuploid

Peter Good: We do have an offer to sequence all the ENCODE cell lines


(We are talking to one of the sequencing centers)


Mike: Complete G is now charging us $4k per genome



normal genome = seq 35x



For cancer genome, sequence double that; same for WGBS => $8k per

From WGBS, we can call variants; we don’t need WGS


Ecker: We should check one where there is overlap before we decide


Ewan: $160k to do WGBS for up to Tier 2.5 cell lines

----Data Standards


IHEC  Intnat Human Epigenome Consortium



Europe, Korea, Japan, Canada



They want a set of standards




need standards for TF ChIP-seq




sharp-peak histone marks





ENCODE => REMC => IHEC




Wold: Why would TFs and histone marks be at all different?

Ewan: We tend not to use peak calls on histone marks; we just go straight to signal files


I think of histone marks much more as continuous, even H3K4me3

problem is broad peaks


more than half of Roadmap marks are broad peaks 

Peggy: 5 out of 6

Brad: maybe 3 out of 6


Ewan: How does the cross-correlation metric do on those broad marks?

Mike: There is a broad-peak standards working group within ENCODE


Mike Paisen is coordinating this..


Brad: We don’t want to do this twice



Mike: then you need to bring in an opinionated person so you don’t have to do it twice

Stam: higher the quality, the higher the reproducibility

Brad: What about DNase standards?

Also DNAme standards, coming out of roadmap

Noam: I am working with Bob, Anshul on single-track measures, to see how IDR and overlap measures work on broad marks

---Manolis

Integrated Analysis of ENCODE, REMC data

1) fundamental differences between data from projects

2) What new comparisons or biological questions are possible by combining ENCODE/REMC data?

3) common analyses activities

4) analysis example

Brad: How do we get all this data into the same repository


translate metadata between two consortia

1) fundamental differences



Brad: In PCA of REMC histone marks,

primary cells cluster

blood cells cluster

brain cells cluster


=> major systematic diff

Ross: We should distinguish between cancer cells and immortalized cell lines


some immort lines look very similar to fetal liver

Manolis: Can we do different types of clustering to cluster cells more by biological type than primary / cell line / cancer? Ewan: don’t know = further research

Joe (..not Ecker): different communities need different types of cells


basic biology; mechanistic studies in cell lines


disease groups

Ewan on CNV: ENCODE black list has many CNV regions; at the moment we chuck them


Since ENCODE has chosen GM12878, we should build personalized genome for 12878


Joe (..not Ecker): low-pass WG pe seq is best



gives better border regions


Manolis: One of modENCODE cell lines has been taken through whole genome microarray..

Alex Meissner: REMC is looking at more stable genomes; we have been looking at blacklisting, but have not done it yet..

Ewan: The blacklist is very pragmatic; it’s not just CNV; very odd regions


We have two levels of blacklist

Manolis: What about level of differentiation of different cells?

---peak calling


Alex: We are only publishing signals, not peak calls, because most marks cannot be called well; also we have WGBS peaks to call


DNase needs peak calling


=> We are importing expertise from ENCODE


Ewan: We have stringent requirements for TF peak calling



We do not worry as much about histone peak calling


Alex: REMC uses ref pipelines from EDACC



Mike: What’s in that standard pipeline?



Robert Thurman: simple sliding window tag densities


Cannot share patient data (except bed files)

Manolis: What sequencing depth? consistent across projects?

Bing Ren has done IMR90 and published


Peter Park was about to start doing that for ENCODE


=> share Bing’s data instead..

Jason Lieb: Shirley Liu’s group has deep seq in Dmel, running many peak callers to look at narrow and broad peaks


different peak callers deal with different read depths very differently


Ewan: My instinct is that broad marks require deeper sequencing



to avoid sampling problems




H3K4me1 counts as a broad mark here

Bing Ren: We assay a large number of marks, but only in a few cell types

30 marks with good Abs

working on Abs for another 20

Brad: Can you port the ENCODE chromatin state maps to REMC cell lines?


Ewan: I think it will come back to CTCF – that’s the only “TF” that changes segmentation


Brad: From 5 marks can you port over Jason Ernst’s segmentation?

Bing: CTCF is definitely important and different

Ewan: CTCF and Rad21 and SMAC..thing hang out together


CTCF has many cell-line invariant sites

Brad: These chromatin state maps are one of the coolest things ENCODE is doing


Jason Ernst: I have run on fewer than the core marks..

(…): We should ask whether different tissues have different chromatin states


Manolis: We checked this question in 9 ENCODE cell types



generally we found good agreement

q about definition of segmentation and CTCF: Are talking about a way to parse out the linear genomic space; vs the biological interpretation via for example PCA


Does the CTCF data allow you to distinguish between different cell types?



or just find loop boundaries


Manolis: can check that question by taking advantage of long-range data (5C)

Bing: I can provide some preliminary data; >10 mouse tissues, cell types; we have good idea about CTCF variability


CTCF is more variable than K4me3 between cell types


Marisa knows best about CTCF binding near igl-2 (?)

Peggy: Every cell type has different set of binding sites; 20% overlap for enhancer binding prots

----comparison of REMC/ENCODE data standards


Alex on metadata: IHEC wants to standardize on REMC standards


Paul Flicek agreed to that


Tanya (Geo curator) volunteers to work with both sides to get data into Biosamples database


Ewan: real headache: TF Ab lot number is important to record


Brad: peptide array dot blots are good to standardize on, led by modENCODE


Jason Lieb’s paper characterizing >200 histone mod Abs, representing 57 histone mods



most by dot blot, ChIP, and Western blot



Peter Park set up a db where you can search by mark, company, etc



Brad: Did you ever convince a company to sell a dot blot?




Jason: Companies do sell very expensive dot blots; it’s cheaper to buy the peptides and make your own arrays




Peggy: We have one company close to making “ENCODE-approved” dot blot



Jason: We have been approached by lots of companies about db; they want to put their data in; we decided not to let them, because of inherent conflict of interest

-----Prioritizing Samples and Marks across Consortia

Mark Gerstein: I am very interested in this question


what does informativeness mean? neat information theory to get quantitative answer


Jason Ernst: We have looked at this in a couple of ways



1) chromatin segmentation on subsets of histone marks



2) can we effectively impute or interpolate marks where we have training data..


Mark: good to note how deep you are sequencing in those comparisons..



Jason: In latest analysis, I’ve been assuming uniform seq depth.


Mike: would be nice to also try to recover promoters and enhancers (supervised knowledge)


Ewan: In BoG, Yoav Gilad U Chicago gave ppt about inter-individual differences, and how correlation pattern / variation betw indivs is not the same as between genes inside of one cell type



=> We should not over-optimize too early



Do not assume that cross-genome analysis is the same as cross-indiv


Mark: Differences between indivs is in the noise of our assays

----Answers to biological questions integrating ENCODE / REMC


diversity of cell types in REMC


diversity of assays in ENCODE


disease-linked projects in REMC

Mike: Is the disease data available?


Brad: disease data was funded by R01s => need to wait for papers



papers will be out soon: eg Evan Rosen

Mike: Is somebody systematically looking across ENCODE / REMC datasets?


Brad: We have looked at core set of histone marks: cell culture vs primary



Mike: same marks across different labs  Brad: That looks beautiful

(…ECP): Increasingly, people do not want to re-consent to openly publish their genomic data


There might be biases between those that consent than those that don’t



e.g. we will get data for more refractory diseases..


Manolis: policy questions

Mike: Kelly Fraser paper in Nature (9p21 DNA var in coronary artery disease)

Barriers to data sharing:


Alex: Legitimate interest of data generators to publish papers on their data first


Ewan: ENCODE, kind of like we are at base camp 4 on Mt. Everest


Manolis: What if 2 scientists in ENCODE / REMC want to collaborate?



Brad: these projects are data for the community, so we need to focus first on a data portal for the community





(…): We have efforts underway for joint visualization of data (Ting and John)

eQTLs, cQTLs, stateQTLs, markQTLs

Mike: aim for enhancer map of human genome


then see how much of that total is active in any given cell type


Brad: I think there are about 500k distal enhancers


Stam: I think there are more like 2.5M

Ewan: DNase footprinting – how well does it accurately predict TF chip-seq?


lots of work already


deep cell line axis in REMC => can see if DNase can predict TFs in cell lines

(…) TFs and epigenome: simple differentiation paradigm?  cause and effect


At beginning, many TF scientists thought TFs answer everything and that REMC was ridiculous waste of money



define cell type specificity and cell fate



How do TFs alter chromatin state and cell type identity?



Bing: We proposed differentiation time course of H1 across 4 lineages




also useful evidence = Stam, Ren groups have shown that DNase map or histone mod state can predict how TF will bind to genome in response to stress signal = predictive model of TF binding


=> histone mods drive TFs


Mike: alternative explanation = another factor sat there first to set up histone state


Brad: These very precise mechanistic questions will be answered in a different way


Mike: Be careful about predicting TFBS from DNase; just because STAT1 PWM is in the database, does not mean that it’s not a different STAT TF binding at that DNase site


Ewan: mechanism aside, there is a high correlation between these two datasets


Pragmatically, you need fewer cells to find histone marks

-----John Stam

Maximizing Accessibility and Utility

Where can users find ENCODE + Roadmap data together

3 most common questions from a naïve user

last year Stam was on 6 different study sections


“epigenomics to the rescue” grant



We’ve tried everything else; it must be epigenomics



= very prevalent thought process in community


push vs pull


We have been in “Build it and they will come.” mode


Many people don’t know what they’re looking for..



Malcolm Gladwell books..



people need expertise before they can ask the right questions


pull infrastructure


What if we were on the web – what would we be doing?


Manolis GWAS + ENCODE correlation app



Manolis: GWAS data is very uniform; vs complexity of ENCODE data..




David Altshuler made me realize that our data is too complex to use..

Aravinda: Don’t make a spoon-feeding application


Don’t oversimplify the data, because it really is complex.

Stam: I want to call a moratorium on calling up the same big problem many times



eg I can’t find the tracks in the browser

(…): Does each program have an FAQ?

Brad: ASHG should teach people to use both ENCODE and REMC

Jason Lieb: Lincoln has done monthly webinars where data generator is also on the call


useful; also good diagnostic for Lincoln to see where trouble is

Stam: Maybe we need outside advisors with a completely different skill set

Ashish: We can learn from social networking websites


Facebook, Youtube


have really mastered sharing, but they are sharing simple objects

Stam: We are living in Impact Factor land



Most highly-cited journal = JBC (total number of citations)

