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This report summarizes the Working Group (WG) web/phone meeting held on December 6, 2010. Carolyn Lawrence started the meeting by introducing new members, Alice Barkan and Eric Lyons. She discussed the year’s accomplishments, current challenges and future plans. The WG then held a private executive session to discuss progress, address specific questions posed by MaizeGDB and develop the following set of observations and recommendations.

First, the WG is impressed by the progress achieved by MaizeGDB in the last year and commend the MaizeGDB staff for their accomplishments. In addition, the WG thanks Volker Brendel, Mike Freeling, and Doreen Ware for their service on the working group over the years, and we welcome Alice Barkan and Eric Lyons as new members.

We at MaizeGDB are very grateful for the guidance provided by the Working Group and are keenly aware of the time it must have taken to have evaluated our presentations so carefully and to have crafted this report.  Thank you so much for your continued help to guide the MaizeGDB project!

Maize genome assembly and annotation

The MaizeGDB presentation highlighted difficulties in coordinating updates to the assembly of the B73 reference genome with the sequencing centers (Washington University and the University of Arizona) and maizesequence.org (the current steward of the reference sequence, now that the maize sequencing project has officially terminated). The problems highlighted by MaizeGDB include: (i) an inability to successfully communicate assembly errors back to the sequence producers and have these errors corrected in a timely manner; (ii) long delays between updates to the reference sequence and associated annotation; (iii) lack of clear timelines on when updates to the sequence and associated annotations can be expected by the community; (iv) announced deadlines for specific updates are often missed by many months; (v) lack of the ability for MaizeGDB to directly update sequence records in the NCBI databases.

The WG is very concerned about these problems arising from ineffective coordination between MaizeGDB and maizesequence.org. The B73 reference sequence is a major resource for many scientific analyses in the maize community. The absence of a well curated and up to date version of this sequence is likely to have a negative impact on research that uses the maize genome and lack of coordination is unacceptable. Furthermore, the long delays between updates, and perhaps even more importantly uncertainties about when updates will occur, can lead to alternate assemblies being generated within the community (as has happened for several other model organisms) — an unwelcome development as multiple alternative assemblies of the B73 sequence will lead to confusion in the community and difficulties in relating the results of different studies.

MaizeGDB’s central mission is to present maize genetic and genomic information to the scientific community. Determining the causes of the ineffective coordination between MaizeGDB and maizesequence.org is beyond the purview of the WG, but the WG recognizes the urgency of resolving these issues. The WG recommends several possible courses of action: 1) Follow-up with Jack Okamuro, who mentioned during the WG meeting that the funding agencies would be engaged in resolving this issue; 2) Encourage the funding agencies to convene an advisory group to facilitate coordination between MaizeGDB and maizesequence.org. Such an advisory group could consist of maize researchers, members of the MGEC, as well as impartial scientists who have dealt with similar challenges in other genome projects (e.g., rice and cattle). This advisory group could help to evaluate the coordination problems and be tasked with ensuring that all stakeholders work together to maintain a regularly updated reference assembly according to a well-defined timeline that is adhered to.

Thank you for so accurately documenting in this report how failure to maintain a well-curated and up-to-date assembly with clearly communicated timelines that are regularly met could ultimately result in multiple public assemblies by different groups in play, which would impact the maize community’s momentum with respect to genome-based research endeavors.  We endorse your suggestion that a committee that includes representatives from the various funding agencies be convened to address the genome stewardship problems you document here.

As you likely recall, during the December 6, 2010 meeting, Jack Okamuro (the USDA-ARS National Program Leader for the MaizeGDB project) mentioned that he would work to improve coordination on the topic of maize genome assembly and annotation.  Jack coordinated several very helpful conference calls on this topic in the weeks following the December 2010 Working Group meeting.  In addition, monthly conference calls between MaizeGDB and the MaizeSequence.org group began in January of 2011.  As a result of these efforts, at the 2011 Plant and Animal Genome Conference Maize Workshop, Carolyn delivered a community update on genome assembly and annotation that consisted of slides prepared jointly by Doreen Ware and Carolyn.  Content outlined anticipated dates of delivery for the B73 RefGen_v2 5a.59 Filtered Gene Set and for the RefGen_v3 assembly and annotation products (see Table 1, below).  

Table 1.  Anticipated timelines as reported at the Maize Workshop, Plant and Animal Genome Conference 2011.
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Since the Working Group’s December meeting, the MaizeSequence.org group has committed to publishing anticipated timelines online for public consumption and updating those timelines in advance of missing targets if such a situation arises.  In addition, Doreen was invited to join the Maize Genome Assembly and Annotation Consortium led by Carolyn.  Along with Pat Schnable and Brent Buckner, Doreen is a coPI on the proposal for funding that was submitted to the NSF’s Plant Genome Research Program for Research Coordination Networks in early 2011.    

Meanwhile, because these issues will not be resolved immediately, the WG considers that MaizeGDB should provide a means for the community to record where errors are located, and provide community-driven corrections, or at least feedback on the site of the error in the reference assembly. These errors should be highlighted within the MaizeGDB browser until the underlying sequence is corrected. There should be a close interaction between MaizeGDB and the group maintaining the assembly, and the errors highlighted by the community should be acted upon in a timely and predictable manner. These goals could be most effectively addressed if MaizeGDB played a central role in the stewardship and management of the reference assembly.

As we mentioned in our presentation, we plan to develop tools that will be made available through the MaizeGDB interface for community members to report where the genome assembly is incorrect and to document the B73-derived sequences that could be used to correct the reference assembly.  We have been in discussions with GenBank and have learned that where there is no sequence data to the contrary, contigs of sequence within the pseudomolecules may be re-ordered or re-oriented based on community input with no requirement that sequence data exist to make the changes to the GenBank records.  For this reason, the tools to be developed will need to be able to take in fairly descriptive information and transform those descriptions into formats that could be readily used by groups working to improve genome assemblies while preserving relevant metadata.  We will also report these regions back to any group funded to maintain the official B73 reference genome assembly by creating relevant files that could be downloaded by outside parties as needed.  If funded, we will develop these tools as a part of the Research Coordination Network (RCN) NSF grant for the Maize Genome Assembly and Annotation Consortium (mentioned above) that has been submitted on behalf of the Maize Genetics Executive Committee (see http://www.maizegdb.org/mgec-activities2010.php).  If that proposal is not funded, the creation of these tools will require redirection of the current USDA-ARS CRIS dollars.
Reported errors from community members will be made available as a file for download as well as via appropriate data displays at MaizeGDB (e.g., BAC and sequence records).  However, please note that we cannot insure that errors highlighted by the community will be acted on in a timely and predictable manner given that we are not the group responsible for making those updates.

For the assembly, we are committed to providing a separate track on the MaizeGDB Genome Browser to indicate regions of the genome assembly that are incongruent with map and marker information, with links to relevant descriptions available.  On BAC and sequence pages at MaizeGDB, researcher-contributed information also will be displayed once the tools to take in the information are fully functional.  
In addition, we have been working on mechanisms to show areas of concern and a working model of that data display (see http://curation.maizegdb.org/cache/mapregions/mapregion_1233730.html).  This display was provided to Jack Okamuro for inclusion in his presentation on ARS database resources for the NSF’s Plant Genome Research Program that was delivered in September of 2010.  We should have mentioned this in our report to you and regret that omission.  

We also are in discussions with industry partners to determine whether the sizes of gaps between contigs might be information that could be disclosed.  Ability to represent in public resources like GenBank likely could be achieved using David Schwartz’s optical map data for validation and implementation in views of the maize genome sequence assembly.  As you know, we are collaborating with various groups proposing to the NSF to improve the B73 genome assembly and annotations.  The MaizeGDB Team is committed to working with any and all groups working to improve these important resources.  

We support the efforts of MaizeGDB to continue seeking solutions for the long term maintenance of the maize genome sequence. We recognize that MaizeGDB does not have the resources or even the mandate to conduct all the tasks necessary to maintain and update the reference sequence and associated annotation. Independent groups will likely play an important role in these tasks and we encourage MaizeGDB to be flexible, responsive to changing needs and remain well positioned to work effectively with such groups. Funding agencies have supported this process through proposal competitions and MaizeGDB should continue to communicate with the research community about how to work directly with MaizeGDB during proposal preparation.

Thank you.  Clear and open communication is a cornerstone for how our team remains relevant and responsive to the community of maize researchers.  We are committed to working with all research groups who contact and coordinate with our team to serve the needs of the maize research community.  Descriptions of how best to coordinate with MaizeGDB for proposal preparation are listed via the “Contribute Data” link on the top left of the MaizeGDB home page and, for genome assembly and annotation, as a component of widely advertised MaizeGDB Assembly & Annotation Manifesto accessible from the top of MaizeGDB’s front page. 

Usage of MaizeGDB

MaizeGDB usage statistics are difficult to evaluate given that the data collection methodology has changed during the last year. The WG recommends that MaizeGDB use Google Analytics (a tool they have already started using) to more consistently track usage in the future. Backward-compatibility with statistics collected in the past using web log-based methods is not critical, rather it is more important to accurately track usage going forward.

There are two main approaches in gathering web analytics.  These approaches are web server logfile analysis (Webalizer, AWStats) and page tagging (Google Analytics).  Web servers log each request into a logfile.  Logfile approaches use this information to provide a wide-range of usage statistics.   Page tagging takes an alternative approach in gathering statistics.  Page tagging methods insert a small amount of code (usually JavaScript) into a webpage.  When a page is loaded, that code sends usage information to a third-party server where analysis is performed.  The advantage of logfile-based approaches is that it gathers all server requests.  This can include documents (DOC, PDF, etc) where page tagging can only be done where JavaScript is allowed.   Also, if a user has JavaScript disabled or a page is only partially loaded, page tagging will not work.  The main advantage of page tagging is that it records statistics on pages that are loaded, so it also includes pages that have been cached on a local browser.    

Moving forward, MaizeGDB will collect usage statistics using both web-based (Google Analytics) and log-based (Webalizer) methods.  Both methods will be implemented on all production servers and will exclude development servers.  We will use log-based statistics to get an accurate analysis of all requests to our web servers.  Web-based statistics will be used to produce visual displays and for comparison with other databases that report similar statistics.  In addition we will provide additional transparency by either creating a public web page showing our monthly usage statistics or allowing the working group direct access to our usage statistics.  We can also present you with much more detailed analysis as we have done in past meetings if that is of interest.  
New MaizeGDB interface
The WG strongly supports the major overhaul of the MaizeGDB interface. An important aspect will be adequate design of the interface and user interactions according to best Human Computer Interactions (HCI) principles. We recommend that HCI testing begin in-house before the maize meeting in March in order to make best use of the community evaluators’ time.

Thank you, we will certainly do this as much as possible.  We also should mention that we plan to create a new mobile MaizeGDB instance within the context of the redesign.

Use of Blast and display of new sequencing data

The WG suggests that search tools other than Blast/uBlast also be supported by MaizeGDB, especially for next gen data such as result from RNAseq experiments; however as discussed under point 3 below, such data may be best handled through collaborations with iPlant.

We agree that new tools will be useful.  We will be surveying the community shortly, and annually thereafter, to determine what functionalities the community desires.  For iPlant, Carolyn is a member of the G2P Data Integration Working Group that focused on RNAseq problems early on, but that group ceased communications in a general way more than a year ago.  Although this was a discouraging development, we have begun discussions anew based upon your encouragement with new iPlant leaders to address these and other needs, and are encouraged by the response from the iPlant members we have interacted with thus far (Steve Goff, Eric Lyons, and Nirav Merchant).

WG responses to specific questions from MaizeGDB:

The WG was presented with four specific questions to address, related to future directions. These questions were discussed during the executive session and WG responses are summarized below.

1. What role should MaizeGDB play in supporting the call for functional annotation?

Our discussion centered on the fact that there are a number of efforts in the community targeting the data management of functional annotation, particularly at iPlant. The WG considers that MaizeGDB should not duplicate these efforts independently. We strongly encourage MaizeGDB to develop and maintain strong ties to the groups that generate and manage functional annotations. The primary mission of MaizeGDB is to provide an effective means for presenting annotation data. It would be ideal if users could seamlessly interact with the annotation producers through the MaizeGDB interface.

The WG recommends that coordination and communication is essential. Specifically, if MaizeGDB relies on functional annotation information residing at other sources, such as iPlant, the data must be kept up to date and provided to MaizeGDB in a timely manner and according to predictable timetables. This will require establishing open communication pipelines. We recommend that MaizeGDB needs to continue to promote communication with the community and those already committed to annotation. Also, we encourage MaizeGDB to develop a clear roadmap indicating the data-sources that are being integrated and the timeline according to which the data will be included in MaizeGDB. The roadmap and timelines should be made available through the MaizeGDB website.

We completely agree.  We already have productive working relationships with many groups and display annotation information from PlantGDB, the MGSC, AGI, MaizeSequence.org, the Schnable lab, Don McCarty’s UniformMu group, the Brutnell and Vollbrecht groups, PLEXdb, and the Jiang/Presting group as well as a number of other groups.  Their data are updated in a reasonable time frame based upon when we receive information from the groups.  In some cases, this is nightly (e.g., PlantGDB) and in other cases, annually or whenever data has been mapped to a newly released genome assembly.  New data are reflected on our public site monthly: we strictly adhere to a monthly data update schedule that has only been deviated from twice (both times those updates occurred early in preparation for the birth of new babies to group members).  We work with any and all groups, to help them map their data to new B73 reference assemblies when they do not have in-house informatics expertise to do those jobs directly.  It is towards this goal that we have developed the uBLAST tool (now renamed ZeAlign due to our having become aware of an existing tool named uBLAST). 

With respect to the roadmap, we agree that increased communication and transparency would be helpful.  We think there are actually several items that should be indicated:  1. What data are coming that MaizeGDB intends to integrate (What’s already in the pipeline)?  2.  What data does the community at large desire MaizeGDB to integrate (What should be loaded into the pipeline)? 3.  What are the data type-specific standards we require before accepting a submission (How can data get into the pipeline)?  4. What is the anticipated timeline for data type-specific submission and availability?  Our plan for creating the roadmap you request:

1. Create a list of the datasets we currently display as well as one outlining data we are currently working to incorporate.  This list could be something along these lines but with additional detail on timelines:
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2. Create an annual or semi annual poll of the community to determine what other data sets the community would like to see at MaizeGDB.  Then have a way to evaluate, perhaps with input from the Working Group and the MGEC, what datasets to prioritize and pursue.

3. Publish the MaizeGDB data standards prominently online.  Existing information is currently available here:  http://www.maizegdb.org/data_contribution.php, and timetables that could be edited to match the above table and populated with additional projects’ data are available here:  http://www.maizegdb.org/data_schedule.php 
4. Contact iPlant to understand what type of maize genome annotation they are currently doing.  Carolyn was involved in an effort to determine how best to use maize annotation with DNA Subway for training undergraduates, which was led by Sue Wessler.  The group in discussions decided that because the maize genome is still in flux and automated annotations are continually generated, perhaps another model plant where the genome was more stable would be more appropriate at this time for undergraduates.  That said, Carolyn continues to engage with Uwe Hilgert for improving DNA Subway for undergraduate education and we were unaware that iPlant currently has maize annotation underway.  We will be sure to follow up with relevant personnel.

Question for MaizeGDB: It was not clear to the WG what role MaizeGDB proposes to play in accumulating and displaying new sequence datasets. For example, how will quantitative measurements be represented across the genome so that users can easily interact with the data and extract meaningful information? 

We plan to always display the reference genome assemblies, and to display other genome assemblies as they become available.  We do not intend to generate sequence data, but we will collaborate with groups generating sequence data, as we do now.  Regarding your example, do you mean quantitative trait measurements (phenotypic) or quantitative gene expression measurements?  The latter is easy, as GBrowse already allows this feature, and we are currently collaborating with PLEXdb to create tracks in the MaizeGDB Genome Browser with links to appropriate PLEXdb pages to allow access to analysis tools designed for expression data.  In addition, we have now released expression datasets from Tom Brutnell’s group as well as Alice Barkan’s group in the past few days.  If, however, you mean the QTL type data, we do not know how to display quantitative traits within the context of the MaizeGDB Genome Browser (or any other mainstream genome browser), but we would be happy to hear ideas and would collaborate with anyone who develops a good way to do this.  It is, however, possible to generate genome-wide viewers such as CViT (currently under development within our group) to display QTL, and we will take steps to implement CViT throughout MaizeGDB as a part of the site-wide redesign.  Please give us specific examples of what you are requesting or alert us to any existing solutions you may know of that would address this stated need.  We will continue to search for solutions as well.

The annotation issue will need to be revisited in the near future, especially once we get a better idea on how the interactions with maizesequence.org and Gramene are to be resolved.
We agree.  We hope that our response to the first item will provide a clearer picture into the status of our interactions with MaizeSequence.org/Gramene.   

In addition, we encourage more frequent reporting to the WG as soon as any issues arise in the interaction between MaizeGDB and the various groups generating functional annotations. The sooner such difficulties are highlighted, the sooner discussions and solutions can be initiated.  

We would love to have more frequent meetings if you can afford the time, but funding currently does not permit us to bring the WG together in person.  We will, however, plan on reporting to you more frequently.

Currently we are working with a number of groups for functional annotation, and will continue to bring in those data over time.  Thus far we have not had any real problems with coordination on the topic of functional annotation.

To be clear on the GenBank record stewardship issue timeline, and to reassure you that we are doing our best to keep you informed, we report here the dates associated with our becoming aware of the MGSC’s decision to change sequence stewardship for B73 to the MaizeSequence.org/Gramene team.  

It was in November of 2010 that we learned that the verbally communicated plans for the MGSC to deliver its final assembly and annotation product (B73 RefGen_v3) at the end of December of 2010 had been changed to March of 2011 (and now June/July of 2011).  The decision to change the plan from MaizeGDB serving as steward of GenBank records of B73 sequence data to the MaizeSequence.org/Gramene group serving this role was communicated by Sandy Clifton and Bob Fulton to Carolyn on November 22, and we reported the problem to some members of the WG within the week to determine how best to address the issue.  Guidance from those contacted was to state the facts within the context of the December 6 WG presentation.  That presentation was the first formal discussions on this topic, and took place exactly two weeks after we learned of the MGSC’s decision to change GenBank record stewardship plans.  In the interim, the possible creation of alternate assemblies of the public sequence was rumored to be under consideration, and a clear danger that greater than one assembly of the same sequences by different groups would be in play became evident.  

Before we were informed of the decision for B73 reference genome assembly ownership to go to a group other than MaizeGDB, we assumed any existing coordination issues would be resolved with us having write access to (ownership of) the B73 reference genome.  In addition, because the MGSC’s funding runs out in February of 2011 we believed that these issues would be resolved through their lack of funding to continue genome assembly and annotation endeavors.  It was only clear to us in late November of 2010 that these issues would be more long term, which was when we chose to discuss those with the WG. 

Over the course of the MGSC project’s funded period, we have experienced communication and coordination problems, but could manage the situation by ourselves by being persistent, remaining completely responsive to the MGSC’s requests.  We will continue to be proactive on this front and appreciate your help in figuring out how to move forward given our current understanding. 

2. Does the approach described in the presentation for updating maize sequence data

errors and assemblies at GenBank seem reasonable?

In short, yes. This point is already addressed by the discussion about the assembly at the beginning of the report.

3. Currently the MaizeGDB perspective on mapping RNAseq data to the genome for wide availability is to only allow post-processing atlas-level data. What is a reasonable way to address the community’s need for storage of and access to RNAseq data? This is one of the examples where a strong interaction with iPlant is necessary, as they are responsible for managing/analyzing such data and MaizeGDB should be able to use iPlant as a resource for this purpose. The WG group considers that processed and interpreted data, defined as atlas-level data, are not enough. Expression results require a rich set of meta-data to be useful (e.g., clear description of where/when the expression occurs), and often multiple interpretations of the data are possible. MaizeGDB needs to provide the mechanisms for the community to be involved in the annotation and interpretation of these data, and to allow the tracking of meta-data. An important issue is the normalization of data originating from multiple sources. It is not clear whether such normalization should be done by MaizeGDB; rather these issues should be addressed through strong interactions with other resources focused on handling expression datasets (such as iPlant and PlexDB).

The MaizeGDB and POPcorn teams are working in close collaboration with the PLEXdb team (which is housed in the same building on the ISU campus) to display NimbleGen expression data, dividing responsibility for the tasks according to the expertise of both teams – metadata, normalization and expression analysis and visualization tools provided by PLEXdb, probe and probe set alignment and expression displayed on the genome assemblies by MaizeGDB/POPcorn. We are working to create a similar division of labor for RNAseq data, including exploring tools and computational infrastructure provided by iPlant.  Some of the metadata supplied by MaizeGDB will be the descriptions of tissues and annotation with Plant Ontology accessions, to be supplied to Plant Ontology as associations to gene models.  The Plant Ontology project has expressed interest in obtaining these associations.  These will be used to support displays similar to those used by FlyBase for similar expression data.  Note that as mentioned above, Carolyn is a member of the iPlant G2P Data Integration Working Group: a group that was charged with dealing with NextGen sequence processing and display needs.  However, that group has not communicated in more than a year, so our perceptions were that iPlant had demonstrated that it was not a good partner for pursuing these needs.  However: Steve Goff recently visited Iowa State University and met with Carolyn there and again in San Diego at the PAG meeting.  In addition, other communication among iPlant personnel and MaizeGDB Team members (both via email, phone and at the Plant and Animal Genome Conference) have been very encouraging.  We will work with iPlant as well as PLEXdb to address expression dataset representation and analysis needs.

3a. Integration of SNP data from Ed Buckler and other generators. MaizeGDB have reported integrating ~1.6 million SNPs from Ed Buckler already, however his data-set is now nearing 60 million and other groups have generated or are generating large SNP datasets. MaizeGDB should prepare for this massive volume of data and report to the working group on the ways in which they can ensure these data can be incorporated.

A related topic is how MaizeGDB aims to display SNP data in a diversity browser. Can MaizeGDB define haplotype maps? These could form the basis for easier management and display of SNP data.

SNP data storage, analysis, and visual representation are challenging problems not only for MaizeGDB, but also for other biological databases. We have many options to tackle the problem: we can create some custom viewer linked to the MaizeGDB Genome Browser where SNPs within a particular region can be viewed and downloaded.  Another option would be to ask users to download an application to their computers for increased functionality and speed (e.g., Flapjack from SCRI, Evoker from Sanger).  We realize that asking users to download software to view the SNP data is cumbersome; a Java Web start version of Flapjack does exist, but it is not officially supported by SCRI.  A third option is to collaborate with Buckler Group and implement, within the context of MaizeGDB, what they have already developed.  We already started communication with them: as of Dec 2010, Lisa Harper is working with the Buckler group to create a tutorial on hapmaps.  Once we better understand the data and the tools, we can also learn about and potentially deploy the tools they are using directly.  Another effort is ongoing: in collaboration with iPlant, Ed Buckler, Susan McCouch, and Dave Marshall’s SCRI/CIMMYT team, we are working toward a solution to these problems that is platform-independent.  The hope is that a real solution may be arrived at by July of 2011 by this group.  An additional option is the web-based SNP viewer currently being developed in Soybase, but not yet available.  We will seek community input to decide which option will be most helpful in their research.  It is also possible to deploy a combination of these tools in MaizeGDB, e.g., providing links and instructions to download and use Flapjack on their computers while providing a customized SNP viewer depending on the maize community’s input.

3b. Phenotype identifiers. 

In last year’s report the working group suggested that phenotype information be tracked through persistent identifiers. The response from MaizeGDB indicated that such identifiers might be difficult to establish and maintain. We still feel that the identifiers are needed and encourage MaizeGDB to find a solution. Note that phenotype identification is an issue relevant to plant researchers beyond the maize community and MaizeGDB should open up communication channels to the broader plant community, e.g. through iPlant.

We should have explained this better in our response to the January 2010 report.  The unique phenotype names are the persistent identifiers.  We have 1,073 phenotypes, each with a unique name.  This is called the Maize Phenotypic Controlled Vocabulary, and we have worked hard with the Plant Ontology Consortium to be consistent within plants to associate relevant anatomical and developmental stages, while still maintaining the maize common language for the phenotypic descriptors.  This use of the natural language name itself is in keeping with where the field of semantic information is headed, and is already in use for maize within the context of locus names, as it has been for nearly one hundred years.  Note that GenBank is capable of linking to the MaizeGDB locus names by name rather than using a secondary ID number.  So long as the vocabulary remains unique (and we are enforcing that rule), this system is both functional and generally accepted.  Note well that the creation of an additional numeric or alphabetic association with ontologies is required: that is because the exact same word could occur at various levels of an ontology.  Because the Phenotypic Controlled Vocabulary is a flat system associated with ontological terms, usage as the natural language terms directly functions as a simple and elegant method for instantiating persistent identifiers.
3c. Multiple reference genomes.

We anticipate (as we also outlined in last years’ report) that multiple reference sequences will become available (i.e., sequences from multiple inbreds). It is also possible that multiple versions of a same reference (e.g. multiple assemblies/annotations of the B73 sequence) could also be supported. It is unclear whether MaizeGDB has developed the infrastructure for storing such data and for reconciling the possibly different nomenclatures. We request that MaizeGDB clarify their efforts in this direction. Conversation and collaboration with iPlant could provide a foundation for managing multiple reference genomes.

Please note that we already serve three versions of the B73 Reference Genome: a BAC-based visualization, B73 RefGen_v1, and B73_RefGen_v2.  For comparative views among different maize genomes or among different assemblies of the same genome, there are several visualization options available we can use at MaizeGDB.  Among them are GBrowse-compatible GBrowse_syn and SynBrowse. GBrowse_syn allows choosing a reference genome version on-the-fly, therefore offering great flexibility for users.  GBrowser_syn is currently used by TAIR and Wormbase.  Another option would be to ask researchers to download a software application such as Strudel created by SCRI.

One challenge for displaying genomes side-by-side is that genome-wide alignments need to be performed before visualizing them on a comparative genome viewer.  Towards this aim, the Enredo and Pecan programs (used in tandem and developed by Ewan Birney’s group at EMBL-EBI) are currently used in the ENSEMBL pipeline and provide an excellent solution for genome-wide alignments. 
At MaizeGDB we currently use B73 as the reference sequence and the data are stored accordingly.  Once we have the genome-wide alignments of several genomes however, the relative coordinates will also be stored and can be used on our interface depending on the user input.  Following the Working Group’s suggestions, we will also communicate with iPlant on this issue to understand their solutions to store, analyze, and display multiple genomes.

In summary, we seek clarifications on how MaizeGDB plans to handle quantitative trait data, phenotype identifiers, and multiple genomes or versions of genomes.

We hope that the detailed responses above help to clarify our plans and demonstrate some possibilities for future development.

4. Please comment on our new two-year plan to completely rework MaizeGDB’s

interface.

We are excited about the plan and consider the 2-year timeframe for implementation to be realistic. Input from the maize community was appropriately planned; however, the WG also recommends announcements to the maize research community through the MGEC. We also suggest that additional improvements could be made, in particular in allowing direct computational queries to the MaizeGDB databases. Perhaps the BioMart system could be integrated into MaizeGDB. This system is heavily used in many other databases and users are familiar with how to interact through it.

Great!  Will do.  We will consider integrating BioMart system into our interface and see this as an excellent opportunity to rethink many design, analysis, and display aspects of what we do. 

EXECUTIVE SUMMARY AND RECOMMENDATIONS

The WG noted excellent progress for MaizeGDB over the past year. Changes to the database with new browser functions are impressive, including links to other resources such as sequence tagged lines. New datasets are being curated as requested by the maize community. Video tutorials are in place and Popcorn appears to be serving an important function. Specific recommendations are as follows:

1. Track usage. MaizeGDB needs to track use of new browser functions, outreach tutorials and Popcorn. Particularly with a new interface planned, quantitative information can guide where/how users frequent MaizeGDB. Google Analytics is one MaizeGDB WG Report 6 recommended mechanism to provide useful data for the WG and community. MaizeGDB should also consider qualitative assessment of use (see recommendation #2)

2. Receive feedback from the maize community. MaizeGDB has historically worked hard to maintain open communication with the maize and plant biology community. A new effort needs to be initiated, particularly given the stewardship questions raised about the B73 sequence and also because of the rapid changes in the type and quantity of sequence data now available. Below are a few recommendations to promote a high level of transparency and receive feedback:

• The MaizeGDB presentation to the WG was great and parts of it could be useful to the larger user community. A possibly redacted version of this presentation could be made available on the MaizeGDB website. 

• MaizeGDB should continue to provide regular updates to the user community, including timelines for updates and a general roadmap of planned developments (preferably with specific deadlines and deliverables) all posted on the MaizeGDB homepage. 

• Develop ways to receive qualitative feedback usage through direct online questions, surveys, or by engaging MGEC. Even though a survey for MaizeGDB has been sent out recently to the maize community, an annual mechanism may need to be activated, due to the current influx of data.

• MaizeGDB has explored use of social media for ways of communication. We are interested in metrics on how successful these forays have been to evaluate whether these approaches should be increased. In general, we recommend that Twitter should also be used in addition to Facebook. Social media data could be used to map interactions among researchers in the community. iPlant’s My- Plant.org is an interesting social networking community for plant researchers, and some of its features might be useful to MaizeGDB, if this route is taken.

3. Resolve coordination issues with maizesequence.org. The WG was presented with coordination problems with maizesequence.org. The WG recommends several possible avenues for MaizeGDB to resolve these issues including follow-up communication with the funding agencies and/or convening a meeting led by impartial participants.

4. Develop an annotation plan/roadmap. MaizeGDB needs to develop a clear plan for annotation that includes communication with iPlant and other groups working towards community annotation. 

5. New datasets. A specific plan for dealing with new datasets, particularly display of metadata, is essential. This would include sequence data, new SNPs, phenotyping, etc. 

6. Revise WG meeting formats. The WG recommends that MaizeGDB should organize WG meetings more frequently and include at least one in-person meeting per year. The WebEx format is appropriate for occasional meetings, but is restrictive when pressing issues are raised, such as occurred during the last meeting. If an in-person meeting cannot be organized, the WebEx format should be modified to provide more time for executive discussion and should include a time for follow-up questions with MaizeGDB.

Please note that in 2006 the Working Group urged us to discontinue in-person meetings.  We actually prefer in-person meetings, and are excited to have guidance from the current group that such meetings are desired.  However, we currently do not have funds to support traveling all of the MaizeGDB Team or all of the Working Group to a yearly in person meeting, but could work to plan meetings to coincide with the Annual Maize Genetics Conference and/or the Plant and Animal Genome Conference, which many members of the MaizeGDB Working Group and  MaizeGDB already attend. 

