Raw Survey Results

Time Spent Accessing Maize Data Online
7% of respondents indicated that they spend no time accessing maize data online

1% of respondents indicated that they spend no time accessing maize data online, but were willing to provide input

37% of respondents indicated that they spend one to two hours each week accessing maize data online

39% of respondents indicated that they spend two to five hours each week accessing maize data online

6% of respondents indicated that they spend five to ten hours each week accessing maize data online

9% of respondents indicated that they spend ten or more hours each week accessing maize data online

Web Sites Used For Maize Research

The following sites were listed as a respondent's top site for maize research needs: 

MaizeGDB

MaizeGDB

maizecoop.cropsci.uiuc.edu

maizegdb

maizegdb

gramene

PlantGDB

MaizeSequence.org

The TIGR Maize Database

http://www.maizesequence.org/index.html

maizesequence.org

maizeGDB

NCBI

Maizegdb

NCBI

maizesequence.org

maizesequence.org

maizesequence.org

MaizeGDB

MaizeSequence.org

MaizeSequence.org

MaizeGDb

mgdb

ZmGDB

NCBI

www.maizegdb.org/

MaizeGDB

MaizeGDB

MaizeGDB

MAGI

ZmGDB

maizearray.org

MaizeSequence.org

GenBank

MaizeGDB

www.maizesequence.org

maizesequence.org

ncbi

MaizeGDB

magi

MaizeGDB

http://www.maizesequence.org

phytozyme.net

Maize GDB

http://www.maizegdb.org/

ZmGDB

Maize GDB

Maize array

MaizeSequence.org

MAGI

maizesequence.org

maizesequence.org

MaizeGDB

MAGI

MAGI

www.pnas.org

NCBI Entrez

NCBI

maizegdb

maizesequence.org

MaizeDGB

NCBI

maizegdb

NCBI

NCBI

NCBI Genbank

http://magi.plantgenomics.iastate.edu

MaizeGDB

NCBI

MaizeGDB

MAGI

NCBI

MaizeGDB

MaizeGDB

ZmGDB

http://www.plantgdb.org/

MaizeGDB

Maize GDB

MaizeGDB

ZmGDB

ZmGDB

MAGI

MAGI

http://magi.plantgenomics.iastate.edu/

GenBank

ZmGDB

NCBI BLAST

MaizeGDB

MAGI

maizeseq.org

NCBI

NCBI

MAGI

MaizeGDB

PLEXdb

ZmGDB

maizesequence.org

NCBI

The following sites were listed as a respondent's second site for maize research needs: 

PlantGDB

PlantGDB

MaizeGDB.org

gramene

gramene

ZmGDB

NCBI

ZmBDG

MaizeSequence.org

http://www.maizegdb.org/

MAGI

MaizeSequence.org

MaizeGDB

The Maize Genome Browser

MAGI

maizeGDB

maizegdb

MaizeSequence.org

MAGI

Panzea

NCBI

phytozome

TIGR

ChromDB

MaizeSequence.org

NCBI

GenBank

MaizeSequence.org

ZmGDB

TIGR

ZmGDB

NCBI

ZmGDB

maizesequence.org

www.maizegdb.org

maizegdb.org

chromdb

MaizeSequence.org

ncbi

http://www.tigr.org

NCBI

Maizesequence.org

http://www.panzea.org/

maize oligonucleotide array project

http://urgi.versailles.inra.fr/

Maize GDB

ZmGDB

MaizeSequence.org

maizegdb

PlantGDB

TIGR Maize Database

Maizesequence.org

www.plantcell.org

TIGR TA

Gramene

NCBI

magi

MAGI

ZmGDB

MAGI

GeVo (Mike Freelings browser)

MAGI

MaizeGDB

PlantGDB

Maizeseqeunce.org

MAGI

ZmGDB

MAGI

PlantGDB or MaizeGDB

http://www.maizesequence.org/index.html

Gramene

MAGI

NCBI

MaizeSequence.org,

http://www.plantgdb.org/

TIGR (Now housed through Harvard)

MaizeGDB

TIGR Gene Indices

MaizeGDB

ZmGDB

ZmGDB

MaizeSequence.org

ZmGDB

MAGI

maizegdb.org

ZmGDB

The following sites were listed as a respondent's third site for maize research needs: 

MaizeSequence.org

MaizeSequence.org

www.ars-grin.gov/npgs/acc/acc_queries.html

maizesequence.org

maizesequence.org

MaizeSequence.org

MAGI

Gramene

http://genome.arizona.edu/fpc/maize/

MaizeGDB

MaizeSequence.org

TIGR Maize Database

MaizeSequence.org

MAGI

NCBI

MaizeGDB

MAGI

tigr

Gramene

MAGI

MaizeSequence.org

PlantGDB

MAGI

MaizeSequence.org

MAGI

TIGR

MaizeGDB

genbank

www.ncbi.nlm.nih.gov

gramene

maizesequence.org

NCBI

agi

http://www.maizegdb.org/

maizeGDB

Arizona FPC

http://www.ncbi.nlm.nih.gov/

MAGI

Pnazea

TIGR

NCB

MaizeGDB

phytozome

MaizeSequnce.org

ZmGDB

NCBI

maizeGDB

PlantGDB

Maizesequence.org

gramene

Maize Sequence

MaizeSeq.org

TIGR

arabidopsis/rice mpss plus

MaizeSequence.org

NCBI

Arizona Genomics Institute FPC map

MaizeSequence.org

PlantGDB

MAGI

http://www.maizegdb.org/

TAIR

PlantGDB

MaizeSequence.org

ZmGDB

http://www.ncbi.nlm.nih.gov/mapview/map_search.cgi?taxid=4577

Gramene

AGOL WebFPC

MaizeSequence.org

Gramene

MAGI

maize FPC at AGI

MaizeGDB

PlantGDB

agcol.arizona.edu

Gramine

The following sites were listed as a respondent's fourth site for maize research needs: 

Gramene

GenBank

www.panzea.org

magi

NCBI

MaizeSequence.org

NCBI

http://www.ncbi.nlm.nih.gov/blast/Blast.cgi

Gramene

Maize Genetics Cooperation Stock Center

ZmGDB

Gramene

Phytozome.net

Gramene

magi

NCBI

ZmGDB

Gramene

Gramene.org

NCBI

MaizeSeq.org

www.gramene.org

maizegdb

MAGI

primer3

http://www.genome.arizona.edu

maizesequence.org

TIGR

http://www.gramene.org/

TIGR maize gene index

MAGI

FPC map

MaizeSequence.org

MAIZEGDB

MaizeSequence.org

MaizeGDB

maizeGDB

Gramnene

MAGI

maizeseq

TAIR

TIGR

MAGI

MaizeSeq.org (DuPont/Monsanto/Ceres...)

http://www.ncbi.nlm.nih.gov/

PlantRBP

MAGI

http://www.gramene.org/

MAGI

NCBI Entrez Nucleotide

MAGI

MaizeSeq.org

Gramene

Gramene

NCBI

MAGI

The following sites were listed as a respondent's fifth site for maize research needs: 

Gramene

genome.purdue.edu/maizetilling

chromdb

MaizeGDB

http://www.repeatmasker.org/cgi-bin/WEBRepeatMasker

phytozome.net

MAGI

TIGR

TIGR

MaizeGDB

TIGR

MAGI

http://mips.gsf.de/proj/plant/jsf/maize/tablejsp/chromosomeList.jsp?type=chromosome_level

Gramene

magi

MaizeFPC

maizegdb

http://www.gramene.org/

maize.tigr.org

http://www.maizesequence.org/index.html

maize sequence.org

http://www.plantgdb.org/

Gramene

PlantDGB

gramene

TIGR

Softberry Genesh+ for gene prediction

NCBI

UniformMU

Gramene

(http://www.maizesequence.org/

PubMed

JGI

The following sites were listed as a respondent's sixth site for maize research needs: 

bti.cornell.edu/Brutnell_lab2/BMGG_projects.html

TIGR

NCBI

Arizona

http://www.panzea.org/

plantgdb

Gramene

http://magi.plantgenomics.iastate.edu

rice.tigr.org

http://www.maizemap.org/

http://genome.purdue.edu/maizetilling/

FPC

PlantGDB

TAIR

TIGR

http://csrdb.ucdavis.edu/smrnas/

The following sites were listed as a respondent's seventh site for maize research needs: 

www.agry.purdue.edu/ext/corn/

MaizeSeq

http://www.agcol.arizona.edu/maize/

TIGR

http://www.maizearray.org

MAGI

maizesequence.org

Gramene

(http://www.tigr.org/

Genome Browsers Used

26% of respondents indicated that they use Ensembl.

2% of respondents indicated that they use FlyBase.

22% of respondents indicated that they use GBrowse.

66% of respondents indicated that they use Gramene.

20% of respondents indicated that they use JGI.

54% of respondents indicated that they use MAGI.

65% of respondents indicated that they use MaizeSequence.org.

42% of respondents indicated that they use NCBI's Map Viewer.

53% of respondents indicated that they use PlantGDB.

0% of respondents indicated that they use Pombe Browser.

0% of respondents indicated that they use Sigenae Contig Browser.

2% of respondents indicated that they use SynBrowser.

45% of respondents indicated that they use TAIR.

18% of respondents indicated that they use TDNA Express.

54% of respondents indicated that they use TIGR.

4% of respondents indicated that they use the UCSC Browser.

1% of respondents indicated that they use VEGA.

2% of respondents indicated that they use WormBase.

12% of respondents indicated that they use another browser.

Other Genome Browsers

Here are the responses for suggestions of other genome browsers.

I usually use ZmGDB and PlantGDB first, then MaizeSequence.org next if I really need to in order to get sequences by bin or other similar information that's positional in nature.

Not sure yet. I personally don't yet have a lot of experience actually using sequence browsers.

Synteny with rice is really important right now for me. This might become less of a seller when the maize seq gets published.

T-DNA express

MaizeSequence.org

NCBI Map Viewer

TAIR

Gramene is the one I have used the most and I like it better

http://www.maizesequence.org/index.html

http://www.maizegdb.org/

http://www.hiv.lanl.gov/content/sequence/HIV/mainpage.html

phytozome.net and maizesequence.org

TAIR

TAIR, NCBI Map Viewer, MPSS, Genevestigator

In the end they all do more or less the same thing. None of them is perfect. Preference is strongly linked to the frequency of use, simply because it is easier to find something in a browser one is familiar with.

tair

maizesequence.org; it shows the gene models, the BACs, and cross-species references. All stuff I need.

I have only used the maize browsers

The JGI format is the best.

The gramene format is the absolute worst.

A maize version of RAP-DB

Apollo (http://www.fruitfly.org/annot/apollo/)

Gbrowse (http://www.gmod.org/wiki/index.php/Gbrowse)

Also be sure to check out the Ajax Gbrowse project currently in development

http://genome.biowiki.org/

This Ajax project is being developed in the lab of Ian Holmes (http://bioeng.berkeley.edu/cv.php?facultyid=3026)

MaizeSequence.org, Gramene

PlantGDB

TAIR

T-DNA express

arabidopsis.org

I think the above list is sufficient for me.

g-browse

UCSC browser

maizesequence.org

Ensembl/Gramene/MaizeSequence.org

ensembl based, which I think includes gramene and maizesequence

MaizeGDB has a user-friendly view and imput but seems rather outdated. I dislike the genome browser version of the maize FPC contigs but do somewhat like the webFPC view of individual contigs (albeit that the webFPC program is not that stable or reliable and can be slow or frustrating to use). MaizeSequence.org has so much information it is hard to know what you are looking at. The virtual contigs make you think more of the region is covered by BACs than really is. Also, the BAC coverage portion of MaizeSequence.org can be confusing and information overload. It is hard to determine if a BAC has been sequenced and clicking on each small line is time consuming and difficult. A graphical interpretation of the BAC locations in the contig is great and necessary but the interface is not user friendly. MaizeGDB makes it easy to search (using a web browser find function) for BAC in particular bins but cannot show you their placement within the bin with respect to other BACs and framework markers. Since this is how I am using the applications, I spend a lot of time trying to make sense of all this information from multiple sources.

internal G Browse

MaizeSequence.org

TAIR

PlantGDB

MaizeSequence.org

NCBI

websites where I can blast particular sequences of interest (example: an EST sequence from a microarray chip) and obtain more information about that sequence

the genome browsers use by wormbase and phytozome (gbrowse??) are my favorites

I want MaizeGDB to be like Tair: One stop shopping

Personally, I use MAGI a lot to BLAST my sequences and find genomic DNA and use TIGR plant transcript assemblies to find Transcript Assemblies. Find gene or mutant info using ZmGDB. Use plantGDB to find Ontology if i am interested in it.

MAIZESEQUENCE.ORG

An important feature to me would be a nice export tool, able to export data (including functional annotation) in embl format any part of genome. This is important to curate annotation with tools such as argo, apollo, and artemis. The present browser at maizeSequence.org could be a verry good fondation for this (just miss functionnal annotation in a usefull format).

To me a major issue with current browsers are the extensive need for clicks and the low speed. Putting both together make browsers painfull to use. But I know this is not an easy matter.

TAIR, TIGR and Gramene are all relatively good browsers.

gramene cMap and maizegdb are the most helpful for my applications

TIGR is the easiest to use.

It lets you search for maize markers on the rice sequence.

It is also best if the browser lists the gene name on the front page rather than having to click on it to find out

CoGe for comparative genomics. I use Gramene quite a bit, but it is way too slow. I've been quite happy with JGI, though.

NCBI and MAGI

I enjoy using the TIGR rice genome browser. It is easy to find / search for information, and it is fast. I also like using the Sorghum browser (www.phytozome.net) because the website is designed well (easy to find info and visually appealing).

TAIR is one of the most useful, though of course, not for maize....

I find most of them cumbersome with a steep learning curve. Through necessity, I've become accustomed to both MAGI and PlantGDB - such that I would no longer characterize them as cumbersome - although I'm still probably not using either to their fullest potential, perhaps simply because I've not explored sufficiently to know all that is possible.

maizegdb.org is the most useful for my research. I use the web to find out loci of the genes I am interested. I order SSR markers according to the sequences that have been posted. My research works very well because of this good web site.

TAIR-like/ JGI-like genome browser

UCSC Browser

MAGI

PlantGDB

http://magi.plantgenomics.iastate.edu/

http://csrdb.ucdavis.edu/smrnas/

http://www.ncbi.nlm.nih.gov/mapview/map_search.cgi?taxid=4577

http://www.gramene.org/

http://www.arabidopsis.org/

I like the Gbrowse aspects of TAIR and TIGR. The rice TIGR Gbrowse is especially useful for looking at small and micro RNA and Tilling data as well as gene location, ESTs, and markers. TAIR has an excellent gene and EST list, although TIGR's rice Gbrowse that just came out seems to have more relevent information to my direct research which TAIR could add (such as small RNA data, Tilling data). Gramene does the best job of synteny data, especially with the switches for markers. In any case, a Gbrowse-type site with extensive switches where you can add your own tracks would be most useful to me. Also, MaizeGDB has a lot of QTL data that could be added to some of the tracks. The record attachment of TAIR is not nearly as useful as it could be. It would be much better if you could add you own tracks from a *.CSV (comma delimited) file off of Excel where rows were gene names or co-ordinates and columns were features to add the the browse window. Also, TAIR and TIGR's rice Gbrowse do a nice job of linking to pages of information about specific genes or features.

Ensembl

NCBI Map Viewer

GBrowse

DFCI The Gene Index Project

TIGR, links information from multiple organisms

NCBI

AGI maize FPC and maize statue, the give maize physical map information

PlantGDB, because I look at many different plants and consistency of use is a plus. I do not want to relearn every time I go in to a browser.

www.agcol.arizona.edu/symap

maizegdb

maizesequence.org

NCBI

DFCI (Dana Farber)

Feature Rankings

Speed

Speed received an average ranking of 3.192 from people who gave it a priority.

21% of respondents did not indicate speed as a priority.

13% of all respondents indicated that speed was their top priority as a genome browser feature.

Examples of speed in genome browsers include:

UCSC, ZmGDB, PlantGDB

It must be able to render large amounts of data as quickly as possible

UCSC

maizeGDB

it takes some time to show a SSR sequence

TIGR

NCBI

Ease of Use

Ease of use received an average ranking of 1.915 from people who gave it a priority.

16% of respondents did not indicate ease of use as a priority.

50% of all respondents indicated that ease of use was their top priority as a genome browser feature.

Examples of ease of use in genome browsers include:

MaizeSequence.org

I prefer methods that include command line interface options to just GUIs

Ensembl

maizeGDB, MAGI

iowa state-magi, ncbi

MAGI input examples, tutorials

TAIR

maizegdb

rice mpss genome browser.

T-DNA express, TAIR seqviewer, MAGI

a lot of SSR marker sequences available

Gbrowse at TAIR, TIGR

NCBI

Visuals

Visuals received an average ranking of 2.636 from people who gave it a priority.

22% of respondents did not indicate visuals as a priority.

22% of all respondents indicated that visuals was their top priority as a genome browser feature.

Examples of visuals in genome browsers include:

tair

EST/ insertion/ gene model alignment options as in TAIR

MAGI BLAST, MaizeFPC

TAIR

gramene

T-DNA express, TAIR seqviewer

PlantGDB - enables visual representation of a contig as well as alignment of the actual sequence

Gel photos for SSR markers, Kernel shape for specific genotype

Rice Gbrowse at TIGR

Ensembl

Cross-Species Comparisons

Cross-species comparisons received an average ranking of 3.661 from people who gave it a priority.

28% of respondents did not indicate cross-species comparisons as a priority.

13% of all respondents indicated that cross-species was their top priority as a genome browser feature.

Examples of cross-species comparisions in genome browsers include:

Ensembl

Gramene

gramene

http://synteny.cnr.berkeley.edu/

gramene does a really bad job at this

PlantGDB, TIGR

SNP Calling

Gramene

Multiple Gene Selection

Multi-gene selection received an average ranking of 4.123 from people who gave it a priority.

34% of respondents did not indicate multi-gene selection as a priority.

9% of all respondents indicated that multi-gene selection was their top priority as a genome browser feature.

Examples of multiple gene selection in genome browsers include:

Absoultely essential

TAIR

Ensembl

T-DNA express

highlight the gene or marker among many of genes or markers

Differentiation

Differentiation between experimental and computational data received an average ranking of 4.421 from people who gave it a priority.

35% of respondents did not indicate differentiation as a priority.

12% of all respondents indicated that differentiation was their top priority as a genome browser feature.

Examples of differentiation in genome browsers include:

Tair

Apollo does this the best

WormBase

expression

none are good at this--it would be fantastic if they were!

NCBI

Ontologies

Ontologies received an average ranking of 5.142 from people who gave it a priority.

36% of respondents did not indicate ontologies as a priority.

5% of all respondents indicated that ontologies was their top priority as a genome browser feature.

Examples of ontologies in genome browsers include:

Tair, T-DNA express

Gramene

I don't find this very useful at all

NCBI, TIGR and TAIR

TAIR, TIGR, SALK, and tools to pull data

Other Features
Other features received an average ranking of 4.45 from people who gave it a priority.

79% of respondents did not indicate other features as a priority.

6% of all respondents indicated that other features were their top priority as a genome browser feature.

Examples of other features in genome browsers include:

easy links to other databases and browsers

integration of multiple data/information sets

easy export of graphics or saving

Display of multiple databases

Transposable Elements models

staff very responsive to questions

other links to sequences trancriptome Data, SNiPs (PANZEA)

information about known polymorphisms

Download database

understands synonyms in searches

Highlighting any polymorphisms within an alignment of sequences would be helpful

direct links between genetic and physical maps

Links to experimental reagents such as mutant stocks, BAC clones, etc.

Other data, such as ESTs, small RNA, QTL, other expression data

NCBI - comprehensive and current

links to available resources, e.g. gene knockout lines

Indispensable Features

The following are features that respondents described as indispensable:

Ease of use.

speed

Speed!

ease of use, visually informative

Gene family complete and correct annotation

Ease of use and visually informative

ease of use

visually informative

Comparation betwen species, align of complete chromosome or genome, sinteny studies.

Speed. For example, GRAMENE (and therefore the present MaizeSequence.org) is very slow.

#1 and 2 in the above list

cross- species

Ease of use, by far. Some browsers might have great information, but if I can't figure out how to use it in a few minutes I would probably dismiss it for another browser.

I really like to be able to quickly go to a bin and zoom in on areas of intrest. Also very helpful is a quick and eazy interface for finding genetic markers on the physical map. The current maizeseq browser is a little combersome b/c you have to search for the name of makers and then take two more links before you can view the marker on the physical map.

ease of use

Display of multiple databases. E.g. At RAP-DB one can see data from Gramene, NCBI, TIGR, miRNA and TE libraries. One important point is that the visualization can be turned on and off for each feature separately making the display clean and faster to upload.

Transposable Elements models that go beyond just segments mapped onto a BAC but include annotations of the biological features on the TE model.

All the option given in the TAIR SeqViewer Nucleotide View

with the options to view Forward Strand or Complement strand,

a basic annotation of the sequence with the CAPITALISATION of exons and the coloration of UTR and intron with different color code

AND the possibility to highlight:

Genes

Marker, Polymorphisms

T-DNA/Tn Insertions

Annotation units

Transcripts

Genes + Marker, Polymorphisms

Genes + T-DNA/Tn Insertions

Genes + Annotation units

Genes + transcrits

Ease of use--need to train students to use as well, and as easily as possible

Visually informative--goes with above

Speed, accuracy, and relating computationally derived data to experimental data and references

Other than ease of use and speed, depth of information is essentail. If one is working intensively in a particular region, then downloading of specific information is particularly important because this is the only way one can keep track of information over an extended period of time.

Visually informative

The most important features to me are to be able to visualize genomic and cDNA sequence together, in context, and ideally know what chromosome I am looking at.

Ease of use, speed and informative visual presentation. I have very specific needs from the browsers and I want to get exactly what I'm looking for fast, easily and be able to determine if the output is what I need. I cannot use the current browsers everyday to check for updates or new information (partly because they are not updated frequently in many cases, and partly because I have to budget the time it takes to get any usable information out).

see ranking above !!!

visually informative -- as much info is there as possible so that you aren't wading through lots of sites, writing things down

Ease of use

Links to Gene Ontology/Plant Ontology

visually informative and linkage to other information (clones, expression, variation)

UPDATED INFORMATION ON SEQUENCE AND OTHER INFORMATION (MARKERS ETC..)

Ease of use: this feature encompasses all others. For example, a website that is difficult to navigate will make speed less important because I'm spending a lot of time on it anyway. Also, being visually informative makes a website easier to use and also faster because you spend less time trying to figure out what buttons to push and more time running the program or search.

Ease of use

Easy to find what I need. Provide links for more info.

Visually informative : I need quick overview of integrated data

All are indispensible - when I want information I need it quickly, reliably, and it needs to be easy to find.

cross-species comparisons

We need features that make it easy to chromosome walk.

Markers are important.

I need it to be fast, easy and intuitive to use. A clear distinction between experimentally derived information (i.e. ests, cDNAs) and computer-derived data. If something says "mRNA", I should never have to wonder whether it really is that or not. A fast and easy way to do comparative analysis of sytenous regions and genes. Also, if I do a blast search, I should NEVER find myself with a hit where I can't just hit a button that will take me directly to that sequence.

database downloadable

Let's say I'm looking for a specific BAC or marker. This feature may have multiple names, and the one I know may not be the one that the browser knows. It is extremely frustrating to search for something you know is there but which isn't coming up because I have a different (but commonly used) name for it.

Ability to highlight or visualize multiple genes

Good gene models, annotation of regions with repetitive sequences, marked location of genetic/SSR markers on BAC seqeunces are important. Ability to download gene models and other physical map data would be be useful as well.

Being able to move from a medium resolution (e.g. T-DNA express) view of the genome to the DNA sequence of a region of interest. Positions of markers.

Ease of use

Ease of use was initially top on my list perhaps most due to frustrations in trying to learn so many different systems, and overcoming the quirks of each, but this is perhaps less critical if maize data were centralized such that one would only need to learn a single system. With that in mind, I changed to list cross-species/inbred line comparisons and multiple genes (including paralog comparisons would be nice) as the highest priorities such that one might be able to learn one browser, and make as many helpful comparisons within that one browser as possible, and thus not need to visit 5 others to gather all relevant data....

Ease of use.

Cross-species comparisons, visualize multiple genes, GO terms, distinguishing experimental and computationally-derived data

Those lsited as my top 3 but also I would add the ability to easily "zoom" from a cM/Mb scale to kb scale is important. Also the ability to link (thru opening a new window!!) to other databases for BLAST or other comparisons is essential.

it should be useful for idiots. websites such as gramene are too difficult, too many choices. MaizeGDB is nice because someone who knows nothing can get around.

Being able to identify and access available experimental reagents, particularly mutant stocks.

Comparisons between maize and other species, particularly other cereals.

Good gene models to allow exon predictions.

Allows cross-species (or multiple inbred line) comparisons

1, 2, 3, 4

I need quick access to all the information on a particular gene such as Gbrowse shows. Cross-species and expression data are extremely important. Ontology is not far behind.

Comprehensive and current

Links to Gene Ontology/Plant Ontology
cross-species comparisons

Ease of use

ease of use

Visually informative and intuitive

synteny/comparisons across species.

Desired Features

The following are features that respondents described as desired:

Downloadable data sets.

Speed, linkage to MaizeGDB's other data like loci, QTL, stocks, etc.

Different genome browsers have their own strengths and weaknesses. It would be good that in addition to MaizeGDB having it's own excellent genome browser, easy links to all other maize genome browsers should exist.

I wish maizesequence.org had a faster scrolling feature! In my experience, finding physical locations on chromosomes is one of the most tedious features of finding a place of interest.

I would like to have gene annotation updated as frequently as possible and with high accuracy. One big problem with databases are wrong or partial informations. I often can't retrieve a unique informations list when browsing through genomes and this makes very difficult to understand what is correct: ex. if I blast a sequence and find a good annotated candidate gene, I don't like to find too many pages linked to it with informations given by several sources and not summarized or screened for errors.

I also would a short specific bibliography of the major papers of interests when I click to a specific sequence or annotated gene.

Ease of use, visually informative. Easy cross-reference to other databases

visualize maize-sorghum synteny

Clear ORF identification and gene predictions

graphics of the chromosomes (example, as Maize mutants book has in the first pages, I know, there is a graphic inside the MaizeGDB, but more friendly, as Map Viewer of NCBI, or TAIR, as example) with links at the sequences available, Maize Genome Browser has also these grapics, quick information about the sequences and sinteny analysis,

Links to expression data (microarray results, 454 sequencing)

Links to knockouts (transposon insertions, TILLING)

Links to SNP data

Flags for differences between the genomes of inbred lines

see above

gene models, cross-species

I really like seeing figures. It would be great to see gene predictions (line and boxes for introns/exons) that you could click on to see where ESTs (if available) match up to the prediction and how well they match up. It would be a huge time saver if that was already taken care of.

I would like it to be easier to get a list of genes in betwee two markers, rather than continuously skipping over to other web pages.

Display of multiple databases: TE libraries, Tilling, Mo17 and B73 BACs, MAGI, TIGR, markers.

Biological features of TEs mapped on the assembly. (ie. Map LTRs, PBS, PPT, Gag, Pol onto LTR Retrotansposon models).

Visualize nesting of TEs such as LTR retrotransposons

Color based categorization of features counts (ie. Jenks Optimization, quantile approaches etc) this allows for heatmap like visualizations that can be used in addition to histograms. For an example of this see GIS programs such as ArcView, ArcGIS.

A wikipedia like approach that will allow registered users to log on and curate existing annotations. The back end db would need to keep track of who did what, and provide for roll back to the previous annotation if possible.

Indication of computational results as a tier of information separated from human curated annotations.

SQL based interfaces to the underlying database available. It would be good if there was a bioperl class to facilitate using this command line interface.

Use standard ontologies for the names of all features (http://www.sequenceontology.org/).

Allow for input and output of features in the GFF3 format (http://www.sequenceontology.org/gff3.shtml) as well as the older GFF format.

Ability to see mutants/seed stocks available for that gene/gene region, if any are known.

all sequence information but the ability to filter out specific types, i.e. ESTs less than 100 bases

the same as above

Basically, when I pick a gene or cDNA, I would like to see links that will take me to all the available information (computational or experimental) about it.

There is a learning curve for any good browser so it is probably not realistic to think that any browser will be mastered in an hour or two. Ease of use and an efficient use of the screen space are essentail but so it the depth of information that is being presented. You should be able to dowmload information in multiple formats as well. In the case of maize in particular, a browser that displays all of the diversity in maize would be good as well. Last but not least, a browser that facilitates positional cloning projects by displaying all genetically mappable features (either electronically mined or experimentally determined)would be especially useful. A blast tool for both long and short (< 50 nt)is useful as would an electronic pcr tool

I would like it to combine all the current, locus based information in MaizeGDB with the sequence based information in Maizesequence.org

Here's what would be helpful to me: BAC, marker, or gene/mutant searching, click to show placement with in BACs and/or bins, click to show markers nearby. A teloscoping system that can move seamlessly in and out of the genome data from a chromosome to a gene/mutant or back. Having this linked to a BLAST application would also be helpful. Also, improve annotation of duplicated homeologous genes in the genome (due to tetraploid ancestry) and improved annotation of tandem or other duplicated genes would assist any reverse genetics program easily. I would love to see more annotation of maize papers/genes/features and more updating of maizeGDB in general.

smart search engine (when we are dumb - i.e. misspellings or asking for probe and forgetting "p-"), better cross reference on primers/genes

Maize Arizona oligo positionning

QTL publicaly available

PANZEA data

and all available tracks (e.g. up to 50 tracks like in TIGR rice V5)

I still find MaizeGDB sort of difficult to use.

GRAPHICS

above

VIRTUAL TOUR THROUGH THE SITE

It would be useful to integrate a lot of the maize data out there (microarrays, genomic sequences, etc) to have a more comprehensive website for viewing expression data, genomic sequence, and links between.

be able to access cDNA, genomic and protein sequence on a single page

fasta format for sequences (easily copy and pasteable into other DNA analysis programs, or BLAST)

able to easily zoom in and out

be able to easily get 5' and 3' flanking sequence to a gene of interest

Great annotation of genes, the ability to determine computationally derived annotation and annotation edited by a person, or supported by EST/other data, links of all possible genes to other information in the database (loci information, genetic map information), and if possible, a way to note if the genome region being viewed is different in different assemblies, or known to be really different in different inbreds (ala Dooner)

need more info or explanation for error massages.

Better BLAST capability. Easy transition into the genome project. More phenotypic cross referencing, and a greater more intuitive interface. More speed!

cross-species comparisons, visualizing multiple genes, QTL intervals

The biggest problem right not is that you have to blast three different sites to get maize seq and if it could all be in one place it would be a big help

A quick way to "scoop up" a chunk of sequence. Often I want to simply move my cursor over a given region and copy the sequence so that I can do additional analysis. A google-like search system, so that if I type in a word like "dicer-like" is will be most likely to bring up the genes in maize that are most like this gene. Ideally, I want to have a short sequence, or a keyword, and do a search that will take me as quickly as possible to a scalable graphical interface of the gene a region associated with the best hit to that sequence or feature. I then want to be able to quickly assess evidence for gene structure and function by comparing the gene models to syntenous genes in the same or other genomes and to experimentally derived expression data. I also want map position relative to markers or genes, and I want to be able to swoop in particular regions and scoop up sequences easily. Terms used on the map should be defined in such a way as to be readily understandable. So for instance, if you look at the methylome browser for arabidopsis, there is a great deal of information on various assays, but no quick way to find out what those assays are or what they might mean. The same is true for MANY sites devoted to expression analysis. If I am interested in a given gene, the first think I want to know is whether on not my gene is expressed in a given tissue with reasonable confidence. Later, I can find out all the details, but I shouldn't have to wade through a bunch of those details to get the basic message, and I certainly shouldn't have to learn a bunch of jargon to do so. So, quick access to basic information, with the possibility to drill down into the details if necessary. Also, if I have to wait more than a minute to bring up a given page I am much more likely to just forget that site as a waste of time. Finally, a lot of browsers are too gene centric, despite the fact that we now know that promoters and even distant enhancers are particularly important parts of the genome. So quick access to non-genic regions are important as well.

It needs to work on Safari. Being able to see gene annotations at zoomed out level without having to click or mouse over a gene would be nice. Integrated MPSS / Solexa data (seems like there will be a lot of this in the future).

Integration of genetic (markers, mutations, etc) and physical map data in one browser. Ability to turn on and off tracks.

Perhaps this will become less important once the genome reaches completion, but at present, I download all of the available sequence info, both EST and GSS/BAC for a given gene (or set of paralogs) of interest - in order to carefully analyze an alignment representing both the genomic and mRNA sequence in an effort to sort out paralogs (a bigger issue for maize than a majority of other organisms out there), allelic differences among inbreds, and sequencing errors - thus once a contig of multiple sequences has been generated and made available on a given genome browser, the ability to download each alignment in a truly aligned format would be quite useful. Only upon visualizing all the sequence info in a multiple sequence alignment editor/shading program do I feel confident that the various sequences I'm working with are indeed from a single gene rather than including sequences from a paralog.

More SSR marker sequences.

Chromosome location for a specific gene, Organize a pool of gene candidates by GO, Maize microarray data, links between FLcDNA and full genome sequencing

better mapping of sequence, gene, QTL (like Gramene)

I am interesting in a region of the genome (based on map position of QTL or mutant) - what are the genes?

I have a gene that is differentially expressed - do any QTL or mutants map near by?

I want mutations in my gene - are there any Ds insertions nearby?

I have cloned chromatin IP DNA, what are the nearby genes and what is their expression in a bunch of array experiments

link between gene models and available mutants (T-DNA express like)

Links to available genetic stocks.

MaizeSequence.org needs serious improvement. I wish it was more like the MAGI site- easily used and Blasting actually works.

The Gbrowse system makes it easy to quickly asses a number of factors for one gene. TAIR also includes the ability to pull certain data fields in bulk fashion from just the gene name - I'd like to see this feature built into the website for all fields (tags). Gramene is a bit harder to use in its current version, I liked the old one better (about 2 years back). You could enter a TIGR rice tag at the time, right from the front end of the browser and it would take you to a Gbrowse view where you could select tags for synteny (chromosome overlaps), multi-species marker and expression data. Now you have to go through a convoluted process just to find that part of the site. Of all the sites, take a close look at the new TIGR (or whatever their name has changed to) rice Gbrowse site. It is clean, has a lot of useful information and tags, grouped by functions, can be easily turned on or off. One annoying thing is that it automatically resizes the kilobase window to just the size of a gene if you search a rice gene tag, I'd like something like the lookup for the maize genome, but with a switch to keep the gene browse window size at the same Kb level (sometimes I am looking for things around the gene and not the gene info itself).

Thorough, current, reciprocal links

Downloads

Customizability

Visually informative, cross-species copmarisons, distinction between experimental and in silico data

EASE OF USE!

INTUITIVE

cross-species comparisons

display of gene models w/ direct links to map position, expression data, mutants and or mutant stocks

Bad Examples

Here are the examples of bad genome browser behavior as provided by respondents:

maizesequence.org (Reason: slow scrolling when browsing chromosomes)

***

JGI (Reason: confusing data assembly - informations on gene expression and structure very difficult to interpret as they are collected from different sources and not summarized)

***

MaizeSequence.org (Reason: Slow, awful BLAST interface, practically useless except for finding BAC placement on chromosomes)

***

http://maize.tigr.org/ (Reason: It use it's own names of sequences, very little description, no links with central sequence databases like NCBI or maize genetic maps (maizeGDB), no organization in maize repeat database...)

***

gramene (Reason: too slow)

maizesequence.org (Reason: blast function)

***

http://www.genome.arizona.edu/fpc/WebAGCoL/maize/WebFPC/ (Reason: Quite difficulat to use)

***

Phytozome.net (Reason: You have to click on too many things before you get to a simple BLAST search for sorghum.)

MaizeSequence.org (Reason: At times when you "Jump to BAC view" there's nothing there. It would be less frustrating if the link to that were just inactive instead of taking me to an empty page.)

***

maizeGDB (Reason: No weakness specified)

***

gramene (Reason: the stupid web site invented their own gene ID numbers that are totally different from the Genbank ID, so its hard to go back and forth between the two. The blast search always gives error messages. It is hard to figure out where you are on their web browser. The staff is not helpful. They suck.)

***

maizesequence.org (Reason: many, many non-inituitive steps to get information)

maizesequence.org (Reason: they provide virtually no useful training (hands on))

***

maizeSequence.org (Reason: very very slow, too much information at a time, apps seem to time out or have difficultings completing, the RSS didn't work for me, no way to get stats in a simplified, text format (i.e. number of BACs in region or in contig, number of gaps, etc))

maizeGDB (Reason: no information on when data was last entered into each bin and some of it seems quite outdated)

***

in all (Reason: capability to save query results)

***

http://www.genome.arizona.edu/fpc/WebAGCoL/maize/WebFPC/ (Reason: my gene is between 2 contigs and there is no way to view the 2 side by side)

***

maizesequence.org (Reason: difficult to navigate- I often have circles of linking to find something. Also, some features are down for extended periods of time (example: blast))

***

maizesequence.org (Reason: pop-up windows when you click on genes/bacs, that you then have to individually close - very annoying and time consuming!)

maizesequence.org (Reason: can't get cDNA, genomic, and protein sequence on a single page)

maizesequence.org (Reason: doesn't display sequence data in fasta format. can't just copy genomic DNA sequence (because they label "introns and exons etc - have to copy introns and exons individually to assemble a full genomic sequence))

maizesequence.org (Reason: no direct link to blast sequences (they have this feature on phytozome and it is very useful))

***

At the moment MaizeGDB (Reason: Not really designed for the molecular researcher. Slow, inopperative Blast capability (especially batch BLAST), not easy to navigate, links often not up to date, slow.)

***

Plantgdb (Reason: too slow)

***

gramene (Reason: way too slow.)

cmap (Reason: way way too slow and hard to understand)

***

maizesequence.org (Reason: I haven't been able use BLAST for about a year. Supposedly the problem is fixed but it still doesn't work. A genome browser needs to work.)

Gramene (Reason: Not intuitive to use at all! I also find it is often extremely slow, especially when doing multiple species comparisons. Changing tracks updates one at a time, so if you have need to change several it takes forever.)

***

Maizeseqeunce.org (Reason: Quite slow, requires tons of patience.... Sometimes it crashes browser.... Difficulties with data downloads. They are getting better, though.)

MAGI (Reason: Worlk fast (possibly becauze it is relatively small), but results of blast search are lost after one of the links in output is followed. Thus, blast need to be redone if there is a need to go back .)

MaizeGDB (Reason: Info on maize community and genetic maps is very useful! But , overall database seems to be a bit outdated.)

***

gramene (Reason: The worst. Very slow and very confusing.)

maizesequence.org (Reason: Data not up to date (MAGI is better). Cannot find data using common names (e.g. BAC names))

***

Gramene.org (Reason: Organization isn't intuitive - Difficult to find things and often 'search' doesn't help - cMap is nice, but very slow.)

MAGI (Reason: Haven't been able to successfully download member sequences of a given MAGI or EST contig.)

PlantGDB (Reason: Can download member sequences - but 'FASTA aligned' format doesn't include gaps)

***

gramene (Reason: too many choices, there should be a sensible default for newcomers)

***

MaizeGDB (Reason: should include expression data links, better presentation of links to other site)

MAGI (Reason: access/link to the genome wide expression data (published), linking them to indiv. EST/genes.)

***

http://www.gramene.org/ (Reason: Lots of info, but it is too hard to navigate (making MaizeGDB maize-centric should allow you to avoid this))

http://www.arabidopsis.org/ (Reason: It is missing small RNA from MPSS and Tilling data that exists for the species)

http://signal.salk.edu/cgi-bin/tdnaexpress (Reason: Lack of Gbrowse makes it difficult to navigate, also some things in the hypertext pull up as hard to read text, others difeerent websites - needs consistant field for the text and way to differentiate between text on site and other websites)

http://www.maizesequence.org/ (Reason: It is difficult to search for anything on this site, maybe due to the fact that the genome isn't sequenced and tags assigned to genes yet, but TIGR's old ZmGB at least was blastable and gave back useful, if temporary tags)

***

Maizesequence.org (Reason: complicated, unintuitive, cluttered, designed by computer weenies)

gramene (Reason: ditto)

***

MaizeSequence.org (Reason: rarely works)

Gramene (Reason: changes too much)

***

Gramene (Reason: slow)

GrainGenes (Reason: slow)

***

www.agcol.arizona.edu/symap (Reason: website crashes easily, must restart entire browser at times, and can be very slow to load.)

Other Comments

Here are the other comments left by respondents:

Beacause different browsers have their strengths and weaknesses it would be very convinient if they have links and use universal or standard nomenclature for sequences. It could be NCBI nomenclature.

TAIR with comparative functions among cereal genomes could be a model to develop.

Good graphics would be useful for a quick search of a features and a better desition, it is important manage the results as many as posible because the global analysis test (bioinformatic analysis)

ensembl.org is by far the best genomebrowser website out there, albeit it is missing the plant genomes. What a pity that there is no ensembl.org for ALL plant genomes. Plant Genome Browser sites are too fragmented. The whole plant science comminity would benefit from joining forces with ensembl or a competitive ensembl-like effort.

i like clicking the option to "show only mapped sequences"

JGI is the best. I've walked to several genes using JGI sorghum sequence rather than maize sequence.

flybase and others that have community annotation

When it comes to annotation, computationally derived information should be send to experts and researchers who work with a particular gene or gene family, its cDNA and protein product for verification and correction. In fact, experts should be invited to annotate the genes about which they are knowledgeable. This was not done with the Arabidopsis genome and others, and it created a lot of problems especially in the case of multigene families.

I think it is very important the browser be well maintained, and work consistently, like MaizeGDB does.

Data from the maize genome is coming rapidly and there is an information glut but no one place to find everything you need, at least with any ease. I like the interface with MaizeGDB and the fact that many things (people/blast/markers and loci/pubilcations) are integrated to make searching laterally easier. Because the completed genome will fuel many researchers reverse genetic programs, information on the midi-organization, like syntenic blocks within the genome, of the genome (as opposed to micro-orgaization (gene order) or macro organization (centromere, Knobs, chromosome length, etc)). Integration with the cytological map with other physical maps would be useful as well.

knowing what the annotation/colors/abbreviations represent (help buttons w/ clear, full sentence explanations)

Most sites I use provide little upfront information about how to use them in an efficient manner. I know I'm missing a lot of utility from sites and spending more time than I need to. With the new browser, please provide a good tutorial that is itself searchable.

i like the genome browsers used by wormbase and phytozome. i find them easy to use, find the information i want relatively quickly (i am not all that tech savy). I find gramene user unfriendly - to the point I don't use it. I use maize sequence.org because I am walking to a gene, but I find it annoying for the reasons I list above. To accomplish similar tasks on phytozome and maizesequence.org (i.e. blasting genes in a region and getting their genomic and cDNA sequences) takes significantly longer on maizesequence.org because information is spread out over multiple pages, often not in a user friendly format

I like that Tair has so much data all linked together.

Good browsers are cognitive of the needs of the end-user, what they need when working and having those links and program capabilities at hand and obvious. Anticipate the next step in a search or information gathering exercise and have the capability to lead the researcher to the right link or program.

Basically, I need to be able to BLAST and search keywords (names, functions, ect...) and then have an easy to interpret viewer with clear information about the genes (name basically). Clicking on a gene should give me a gene specific page with domains and other features identified and allow me to download a fasta file or an annotated file. Knowing the experimental evidence for a gene / gene function would be fantastic.

Coming from 10 years in industry, I am used to having access to a more intergrated system. Perhaps this should be the goal of a new browser. To move from a EST/GSS/MAGI/marker sequence to a physical map (with orientation to genetic maps) and the reverse. PlantGDB is very useful but limited in the types of databases to which you can BLAST (why not all Genbank?) and the gene predictions need improving.

Need a setup with tags an information from TAIR, TIGR, and Gramene combined in a Gbrowse (you can click on a tag for Wheat markers, Maize markers, Barley markers, etc) in one group of fields and ESTs from various species in another set of tags. As much RNA data and QTL data as available. The ability to add your own fields.

TIGR does not provide a genome browser, nor does DFCI, but the TIGR Gene Index, now at DFCI, is a significantly useful resource for EST assemblies and defined functions. The Gene Index LINKS in MaizeGDB, however, are far out of date and dead, and need to be updated to the CURRENT DFCI TC numbers.

learning curve should not be so steep

http://www.plexdb.org/modules/PD_probeset/annotation.php?genechip=Barley1

Annotation, Annotation, Annotation

