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Objectives

Review Gramene datasets and tools
available

Answer biological questions using
Gramene.

Present non-transgenic ways to approach
a breeding program.

Provide hands-on experience using the
database.



Assumptions

You are working with crop plants (cereals).
Familiar with conducting laboratory research
Familiar with Maps

May or may not be familiar with rice

Have used or intend to used Gramene or
another database.

Breeders, Grad students



Accessing Gramene

To access Gramene, open your browser
(such as Netscape, IE, Mozilla, or Firefox).

(If some website features don’t work correctly, try using a different browser)

In the address bar type www.gramene.org
and press “Enter” to open the Gramene
Home Page.



http://www.gramene.org/

Home Page Navigation

Only on home page,
indicates Gramene release
number being used

20 (Dec 2005)

Select “feedback” from any page to

Click on Gramene reference that page and open a
Logo to return to communication box. Use for asking
the Home page questions or giving feedback.




Home Page

GRAME Quick search arative Grass Genomics

Quick Search

Find anythin

Search |
Have you tried...?

*+ |earning to use Gramene
tools and resources with
the tuterials

+ Gramene Tips Archive

Gramene Tips

give advice on

using the site.
The Archive

found at the top | | [Help.
of all other pages

contains all tips.
N PS-

Quick Start

1 GENOMES: Browse sequenced genomes far Rice, Maize &

Arabidopsis; LOOK far rice/maize synteny; Narrow your search with
Gramenehart; Search for sequence alignment with BLAST,
search by Gene Ontology.

2 PROTEINS: Search by PFam or ProSite or Browse by Gene

Ontalogy using GO Slim.

1 MAPS; Browse genetic or physical maps for Rice, Maize, wheat,

Barley, Oats, Sorghum, and other grasses, or use the
Comparative Map Viewer (CMap) to compare maps of different
types and species,

! MOLECULAR MARK - Use the Simple sequence Repeat

Identification Tool T, or search by marker type Or species,
including Rice, M orghurm and Others,

1 TRAITS: Sear nes OF GTL database for important
pheno ol s Dlie. Rice QTL, Maize
U Quick links help get |

\ LITER you directly to where nds and topics of
you want to go

riology Term tO Gramene.

v20 (Dec 2005)

Featured News

Breaking news on genomic
research

Fice Mews Waorldwide fram
IFRI

Gramene News Archive

Visit us at

Flant and Animal Genome
#I% Caonference, January
14-18, 20086, [

News about the
current release and
the grass genomic
community is listed
here, along with a

\

\Gramene Calendar. -



Non-home Page Navigation

This heading is on
all pages except for
the home page.

Quick search, optionally select a specific
database to search, enter a term to

Title identifies the search for, and click on “search.”

page being viewed.

| Find amything » || = | Search

Click logo to return
to Home page

Easily accessible “Feedback”

Eropdown Navigation Bar
(see next slides) button on every page.




Searches

| Find anything # ||

| search |

Genomes | Download | Resources | About |Help
! OTL Home | Simple Searc LeCLlu S8 S0 S Tatarial | FAG

A EL mene QTL Database

Markers

QTL rn:h:| | Submit |
Each module has Genes
ang | 1 ar . creation that identifies 3 ion of the gename as containing a gene (or
it's own module- nyy Proteins r measured. They are shown a chromosome where the
Specific i Ontologies d in the mapping experime

Module specific searches will search

: : M Literature . .
navi atlon bar ein L identified for numerous
9 \ ONLY that module (the example here

below the main is on presenting the QTL
Gramene

\navigation bar./
arviewy on how to usH

QTL Search or Browse Optioy

All-Gramene

database. For more information, see the help page.

Gramene Modules arp
The user can search the CITL databas by any one or all of the following. Use the symbal * for
wild card search (e.g. seed). tools used to access
| the databases. See
+ Trait name (e.g. Seed calor, A . ..
* Trait symbol (e.g. SDCL, ALS] individual module

+ Trait categoary

¢ Abiotic stress | Anatnm\}\\ tutorials. /(rr{| Cluality | Sterility ar fertility | “igar | Yield




Genomes

| Search |

Find anything ||

Find | Al

Gramene Genome Browser

Species in Gramene

mene-Ensembl

/ Bris a weh-hasgd {Rice-japonica [ec 2004 TIGR %3
Select Genomes to access the Ffﬁ}?;igaﬁ'?n”;pi'; o Waize " Octo004 AGI
genome browser, as well as  thnology. ( Arabidopsis * Iay 2004 TIGR v&

search tools GrameneMart  joint project Links
- EBl and the Sanger
and BLAST LOQO to return to lop da suﬁwars Bat alsequence retrieval :H: GrameneMart
\ the Home page Mﬂ%gtiicjr?nan?atiun Se similarity searches  { BlastView
on selected eukaryotic genomes. Ensembl is B gase note { Release Note

primarily funded by the Wellcame Trust.

/

Select which genome to view.
Also available are Rice-Maize
synteny diagrams.




Downloads

| Find anything |+ | | | =earch |

Resources | About | Help

Download Index
FTP Site

FPC Physical Map (AGI)
Genetic Maps
In Silico Data
Microsatellites
Databases as tab-separated-value files
bySOL database dumps (insert statements)
Protein Data
RiceGenes Database (Archived Copy, October 2000)
Blast Databases
Software
ooript to search for simple sequence repeats in FASTAformatted DMA sequences —-by 5. Cartinhour
Gramene YWeb Site and supporting code. (live version)
Gramene YWeb & supporting software by anonymous CWE,

Download data or software to
install Gramene on your own
machine.




Resources

Defines terms, abbreviations
and acronyms used. Links to
other on-line glossaries

Click to browse fact pages
on different grass species

. rwnload About HE'T recuvaun
Rice genome sequencing effarts | Cormpe w Species Pages sl Genamics | Rice and other cereal crap
databases | Genmulasm resaurce axonomy | By Gl oy | Agriculture |
N\ Taools far n . . ses | Tools os=Ey : | Bininformatics | Plant Breeding | Newsletters |
Rice Recip|  Provides links to .. Submt a Term
other websites of Links Pages

=<0l Neys=letters Smeit a gene or
ontology term to
the database

interest

Rice Genome Sequencing Efforts
Fice Genome Program (RG Links page of genetic
US Rice Genome Sequencin newsletters for rice

Flant Genome Initiative at Ru
Arizona Genomics Institute (AG])
Clemson University Genomics Institute (CUG)

Wisconsin Rice Genome Project

Rice Genome Analysis, McCombie Lab, Caold Spring Harbor Laboratory
TIGR Rice Genaome Project and TIGR Rice Gene Index

Mational Center for Gene Hesearch Chinese Academy of Sciences, China
Mational Center for Genetic Engineering and Biotechnology, Thailand
Rice Genome Project in Hepublic of China, Taiwan

Genoscope, France

IRD Rice Genetics Group, France

Monsanto Rice Genome Project

* * & F b ¥R



About

{ = Akt | Find anything + || | Search |
ANS # =N P WP P2\ P & |Search | Genomes | Download | Resources Help Feedback
EY about | funding | name | contact | publications | employrment | persope o CRELTE SHIE
About Us .
Gramene: A Resource sompal omics
Outreach Program
The rice genorme is morethan = rocoures for unds s hiology of a sirf LT winto the structure and function of

genes in other crop |

relationships among Click tO aCCGSS.
shown remarkably of - Gramene information

rye, sugarcane and | . tial body 0075 n that the rice gename is
substantially colinears and h|St0rY- ~ grasses, opening the possibility of using rice synteny relationships to
rapidly isolate and characterize homologues in maize, wheat, barley and sorghum.

ference ge Advisory Board dentify and understand the
e of gras: over the past two decades has
segments Collaborators , maize, sorghum, barley, wheat,

As an information resource, Gramene's purpose is to provide added value to data sets available within the public sector to facilitate
researchers' ability to leverage the rice genomic sequence to identify and understand corresponding genes, pathways and phenotypes in
the crop grasses. This is achieved by building automated and curated relationships between rice and other cereals for both sequence and
bialogy. The automated and curated relationships are queried and displayed using contralled vocabularies and web-based displays. The
controlled vacabularies (Ontologies), currently being utilized include Gene antalogy, Plant ontolagy and Trait ontology. The web-based
displays for phenotypes include mutant and guantitative trait loci (GTL) modules. Sequence based relationships are displayed in the
genome browser adapted from Ensembl, in the comparative map viewer (CMap), Blast databases, and pratein displays.



Help

RA Workshop tutorial html | Find anything v || | Search |
‘\' "" "“ ""'l Soarrh | Gannmas | Dnwnlaad | Reenyurces | About

Gramene help docs and Wsm Map

documentation

Help Documents

The following table is a guide to the resources available to help you answer your Release Notes

Tutorials

There are currently 9 main modules within Gramene. The modules are interrel: FAQs 5 often more than

one way to obtain information of interest. The following table provides a brictsts
individual entry pages, help documents, tutorials and quides

Searchable Frequently
Asked Questions about
Gramene, curation, and

database modules.

referanced with your ermall

y used in Gramene, pl

ith a link to their
Workshop Materials

Mailing Lists
Rice Gene

wi the Gl .ﬂ.ﬁk l-'ls

of queries that can be e have provided bath

ct the Feedback button on the top
g. The page you are on when you clich ¢

E-Lists for discussion
and for announcements

Link to info on Rice gene

nomenclature

:

T

izeneral, Data
Curation,
BLAST, Maps,
Senomes,
Literature,
iZenes,
Cintologies,

ntly asked questions




Footer

ages link to species
|nformat|on pages

Collaborators and funding sources
are linked along the bottom

QR B

Information about
citing Gramene

Gramene purpose,

history and people

Provides an overview of
everything on the site




Gramene Modules

Genomes: Browse and search genes, markers, expressed sequences, etc. on the Rice-Japonica, Maize and
Arabidopsis genomes, as well as sequences from, sorghum, barley and wheat and other cereals mapped on rice;
Link to maps and ontologies databases.

BLAST: Search for sequence similarity matches; select the best target sequence database and alignment
parameters for your search.

Maps: Search and view mapped genes, markers, QTL and clones using various types of maps (including genetic,
physical and sequence); Compare maps; Examine genetic co-linearity between species.

Markers: Find a marker based upon name, type or species; View it's detail; Link to the maps, literature and
ontologies databases.

Proteins: Find a protein and it's sequence; Determine it’s cellular location and function; Explore protein families;
Link to ontologies and literature databases.

Genes: Learn about genes and alleles associated with important phenotypes and functions; Link to literature,
ontologies, maps and genomes databases.

QTL: Find qualitative trait locus (QTL) from major cereal crops associated with traits; Link to maps.

Ontologies: Find keywords for plant structure, growth stages, traits, function, process, cellular component,
environment and taxonomy; Link to genes, QTL, maps and proteins.

Literature: Find articles about genes, proteins, QTL, markers, or ontologies; Link to publication sources and
Gramene’s maps, genes, QTL, proteins and markers databases.



Tutorials and Help

There are many ways to seek assistance
on how to use the database.



Online Documentation and Help

files

Documentation

Documentation

Gramene Documentation

¢ Web Site Help Documents

¢ Genomes
BLAST * How to Use Gramen

L)

< Maps

o Markers * Glosszary

< Proteins i

o Ontologies ¢ Rice Gene Mamencl
@ Genes + Standard Operating
e QTL

ﬂ Gene Home | Search | Submit | Help Documents | Tutorial | FAQ

Release Motes | Information Help | Search Help | Submit Help

Release Motes:

Gramene Genes Database now contains 1,488 genes from rice characterized by phenotype, including around 400 genes fully annotated and
1000-1100 genes under curation. More data of genes from other cereal crops will be available in the near future.

Top

- | Description of Information in Gramene Genes Database:
o Documentatid
* FACs e lles
1. For fully annotated genes, the database provides the following

General * External Use
Data Curation o Linking back
Genomes o Installing Gra
BLAST
Maps + Release Motes
Markers
Protein
Ontaologies
Genes
QTL
< Literature
+ Tutorials
<o Genomes
BLAST
Maps
Markers
Proteins
Ontologies
Genes
QaTL
Literature

o9 0 0000000

o909 00000

5 # 4"-"
2 =

5= W

*

Gene name: Traditional gene names have been used. Some gene names have been modified according to the Gene
Momenclature Systerm.

Gene symbol: Gene symbols have been assigned, according to the Gene Momenclature System.

+ Gene synonym: List of names ar symbols that have been used for a specific gene.

Phenotypic description: Text defines the primary visual feature used to detect the phenotype for a particular gene to
distinguish it frorn the wild type.

Phenotypic image: Display image(s) and text explanation of phenotypes for a particular gene, if available.

*

*

*

*

GenBank accession: Provides the link to
MCEl if the related GenBank accession number is available.
Gene product: Provides the link to the Gramene Protein Database, if available.

*

Shows one or multiple allele names for a particular gene. Detailed information for the specific allele can be displayed when
you click the allele narme.
+ Allele designation: Different alleles of the same gene are distinguished by a decimal between the name of the gene and
the number that follows, e.9., gle1.1. The synonyms for that allele are also listed following the allele designation.
+ Allele description: Provided if alleles give phenotypic differences.
. Descrlptlon of allellc interaction: F'rowded if the information about the interaction W|th other alleles or loci is available.
inn for & snecific stidv




Glossary and FAQ

Gramene Acronyms and Abbreviations

The fallowing is a list of acronyms and abbreviations currently used in Gramene that have been defined for users. In the future, this list will gro)
to also include definitions of the biological and module-specific terms used in Gramene.

ABCDEFGHIJKLMMNOOPGRSISTU WV W X ¥ I

Select a letter to 1

Frequently Asked Questions

Ad c and Biotechnology

KN General FAQ: General Gramene | Data Curation at Grarmena

ic Glossaries and Ta

E Iossa ry titute's Talking Glossa) % Module FAGQ: BLAST | Maps | Genomes | Literature | Genes | OTL | Proteins | Ontologies

stry and Molecular Biol I
Glossarist's Biology Glossaries and Dictionaries FAQS
Online Biology Dictionary Proteins Database Frequently Asked Questions

Bioinfarmatics Educational Resource's Glossary
Access Excellence Resource Center's Wisual Library
Food and Agriculture Organization of the United MNations's Glig
Angiosperm FPhylogeny Website's botanical glossary
RiceCAP glossary

|5 there a tutorial or help section on how to use the Proteins database?

What are some examples of scientific queries that can be answered using the Proteins database?

VYWhere does Gramene get its protein accessions from?

Frarm which grasses does Gramene have protein sets?

Can | search the Protein database using a protein family (Pfam/Prosite) name or accession number?

Where can | find the sequence of a given protein?

Howe can | find out if & given protein is mapped to a gene from the rice genome?

Where can | find the germplasm from where the gene encoding a given protein was isolated?

VYWhere can | find either the Malecular Function, Biological Process or Cellular Lacation of a given pratein?

VYWhat are the evidence codes used by Gramene in the Proteins database?

YWhere can | find the experimental evidence that infers a gene ontology association to a protein?

Where can | find sequence homologs from other species?

Howe can | find out the protein family (FFam) to which a given protein belongs and also find all the proteins that belong to that family?
Howe can | find the protein domains (Prosite) of a given protein and also find all the proteins that carry that domain?
VYWhere can | find the Physio-chemical features of a given pratein?

VWhere can | find literature citations describing a given gene or protein?

What are the various options for downloading protein data?

* & 4+ b

A
Abiotic stress
Traits related to stresses from abiotic environment, e.g., wat

Ahbstract
A one-paragraph introduction to the main themes of an articl

Accession number
|dentifier assigned to a sequence that is unique to the partic

L I I IR DN TN R I TN N TN TR N

ARS Agricultural Research Service
The WS, Department of Agriculture's main in-house scientifi

Alias - Answers to Proteins Database FAQs
Synonyrn or other name by which a feature may be known.

Is there a tutorial or help section on how to use the Proteins database?
Yes. Please refer to the Proteins Help page and tutorials.

What are some examples of scientific queries that can be answered using the Proteins database?

Users can research the molecular function, biological process and cellular location of & particular rice protein, find its sequence information,
orthaologs from other species, examine its physio-chemical features including its amino acid composition, examine which proteing are members
of the same protein family (Pfarm), determine if it is an enzyme, and also determing its location in the rice genome and examine neighboring
genes and features. ¥ou can determine the name of the gene, its symbol, and if known, a link to the related phenotype listed in Gramene's
Genes database.

Where does Gramene get its protein accessions from?
Gramene gets the rice protein accessions from Swissprot.




Tutorials

 All tutorials updated

e Tutorials for all
modules

* Versions to allow for
different browser
preferences,

Gramene Navigation

+ PowerPoint (for non-IE)

et Adobe w
¢ Adohe PDF | Reader

+ YWebpage (for IE, Safari, Kongueror)

Gramene Overview of Modules

+ PowerPoint (for non-IE)

Get Adobe ‘7
¢ Adohe PDF | Reader

+ YWebpage (for IE, Safari, Kongueror)

Genomes Tutorial and Help Files

Tutorials: Select your preferred format:

+ PowerPoint (for non-1E)

et Adobe w
¢ Adohe PDF | Reader

+ YWehpage (for IE, Safari, Konguerar)
Help Files
FAQ

Felease Motes




Viewimg a Map - Map Detail
and Features

Mote: details appear at the bottom of the
page, after the map

T

Map Details
o .
kukan F2 GTL 2000 Viaw Wap Saf i ] You caw restrict the correspongenee
[utorials inormatio
VAAD OF VAGD
.
hyperhinked 1 Caramara from the “=ef
488 Tolal
. [ r
headings to pares
sort table by | "M T ] ] | T Quick Search
that Collmm. Item=1 bo'IS/nL%QQ ﬂL‘ 1 of 20| Mexd [ Find anyting
e e
rFeammre || Twpe | Postriom esy | .Ir [Featme fTyna| Posi Saarch
Five - I-W FPC) ! Fear [ [ 140 .
gy Bk .00 = = e ~an] Have you tried...?

There are 488 resuwlts. Results pages
can be navigated by entering a page
nunaber or clicking “next”.

tools and resowces with
the tuterials

*» Gramene Tips Archive

A

GenBank accession

1 Rice-Morph 2000

Y General Info, for Gene | Allele and Germplasifi | Map_and Sequence

GenBank:
GenBank:
GenBank:
GenBank:
GenBank
" GenBank:
GenBank

:::::Hlﬂ Enshiize B OT1 2003 -1 r_1ﬁl i i
kel  Click on a feature name to view ﬁ — ’_I
the “Feature Details™ nace (see o L1
Step three: Gene Detail[ Gramene Tips
give advice on
Map and Sequence using the site.
EE H

The Archive

contains all tips.

Associated Faan

CI:ickto Wi Sy L T —

Quick search,
found at the top
of all other pages

Home Page

arative Grass Genomics
ond | Resaurces | About | Halp

v20 (Dec 2005)

Quick Start Featured News

B GEMOMES: Browse 5er|uencéa genomes for Rice, Maize &
Anabidopsis, LOOK for ncefmaize synfeny, Namow your search with
Gramanaharl, Search ror sequence alignment with BLAST,
search by Gene Ontology

* Breaking néws on gendmic
nisedch

+ Fick News Worldwed e from
RRI
B proOTEMS: Search by PFa'\"r ProSite o Browse by Gene
OMQIogy UHNQGAIIM. L e e

* Gramene Hews Archive
I'.! MAPS: Hn:me genetic or prrys-cal maps for Rice, Maize, whest, Visit us at
Barley. Oats, Sorghum, and other grasses, or use the
Comparative Map Viewer -'qu;uJ 1 compare maps of differant
types and species

* Plam and Anirmal Genome
¥ Conferenc ey January

B MOLECULAR MARKF
Identification Tool
Including Rice, iy

Usétne Simple Sequence Repeat
), OF search by markers type OF Species,
-:hu:"l and Others

fies ur QTL database for important
Rice QTL, Maize

Quick links I?elp get
you directly to where
you want to gu

News ahout the
current release and
the grass genomic
cammunity is listed
here, along with a

Gramene Calendar. ’/

bndls and topics of

Tiogy Term [0 Gramens

AB028603
D36232
ABO26176

for each from the Mational Center for
Bibtechnology Information .

T

AB026177
- ABO26178

AREETS
: AB026160

Select to wiew more information from
Gramene's Frotein database (See

Interactive links

P49083 . .
Gene Product Q43604 Protein tutorial).
Map Position
= Map Set Name Linkage group Start Position Stop Position

A0 00 ohd

£t cM
2 Rice-JRGP RFLP 2000 Select to view the gene displayed in CMap 0 cM
(See CMap:tutorial).




Tutorials

* Notes pages with
detailed explanations
In PowerPoint
presentation.

Step one: Search Genes
4 methods

name, & Gramene Associstion or &
kespwaord . Entering 96" will resuit in

. Type either a gene symbol, & gene ’
displaving the entire gene fist.

S 1 Gorwe Home | Search | Submit | Help C

Search Clear

[e.0. dwark15 or GRODGO1SE) HELP

o> . G a.
: 2a. Click "slphabstical order” toj

z OR wigwv the entire gene list.

Benwze for & gene using gere symbol in

AlB|CIC — : aubset (zuchas "D" for chearf )

—

Browse for @ gene via Omtalogy Database. click ho 3. Click to brovese genes by searching
Wor atrait in the Ontology Database

Browse for a gene via Literature Database, click her i

- 4 Click to brovese genes by searching
& ; lterasture citations in the Literature Databasze

; 2b. Or select the letter of the desiredj

“Search” fovievthe gere detal page

The user can search the Gramene gene and allele database by typing a query as follows:
Gene symbal {e.g. dwfls, sdi, z1)

Gere name (8., dwarf-15, sermidwarf-1, zebra-1)

Gramene accession (.9, GR:0060198, GR:0060842, GR:0061047)

Key word (2.9, lesion resermbling disease)

Option-2: Browse for a gene
The user can also do a browse search using a gene symbol, shown in alphabetical order:

The user can display all genes in the database by clicking on alphabetical arder,
The user can display 3 subset of genes by clicking on a specific character (e, g, Click &),
The user can also sort the display results by Gene symbol, Gene Mame, Synonym of Gene

Syrnbol, ChriChramosome), and Gramens 10,

Option-3: Browse for a gene via Ontology Database
The user can browse genes by searching for a trait in the Ontology Database.

LR

b3



Exercises

Questions
and
answers
that are
explained

3a - How many standard vocahulary {(ontology) terms are associated with “drought” in the
database?

3b - What ontologies are they associatad with?

3c - How many contain drought in the term name?

3d - Why did some terms show up but did not contain drought in the term name, and what does
this mean for you?

3a - There are 13 results for “drought” in the ontology search.

3b — These are associated with Gane Ontology (G0), Trait Ontology (TO) and Cereal Plant
Growth Stages Ontology (GRO)

3c —7 term names contain the word “drought”

3d - Terms other than those with “drought”™ in the name are associated with drought, and it's
important to explor@other terms possibly associated with drought, such as leaf rolling.

Sumimary for drouglit
s tams 11013 of 13

Tams

Ll e Tanm Hame Eymeaye DhaSmisisn
il e i Eivlogical responee to waler ::W::: ::\!th\?'?l:n. o [ 15 than-ulrln siale or acinily of an organism (n leme of movemend, sacrelion, pene papression,
Fropes= [epraadian “:“m » e nzyme productian, eic.) a5 a resubl of pralonged deprivation of water.
Eindgizal
1| S0000ee3E Pracass p e gt b kirenice i IDBEDLETE [rear redi charlinicad bk baiig micck obcakita]
Bivlogical 1 change in siade ar aciwily af an arganism (in femme of mosmen], @ crefion, pene sepresson,
3| o 000aSS mﬂ“ i I racareary  fone frr e production, @ic.) &5 & resul of pralonged deprivation of water that rsstiores thal organism 1o s
e &l (i on- Shree s )y comd o
- CRTOIEER T
behaicral L
- Einingical ught, behordorsl respanse
4 | i b . & ch th
FO 0G0 Fraes e :!:‘{:::;numlul A el e chargein the bahoraor of an orgariem s= & resull of & deprestion of waler

b wabar deprivalion

ellifar razpenz 2. change in the staie or aciiiy of @ cell (in berms ol anzpre poducion, gard expession, @o.) as e

0wl e pareE e 10 drought
Mepraatian il of & proloeeged dprvalion of weler
el rallirg LFAL Leal roliing i3 & faabure absared inrespanse to diought arwaler stress, b precades leaf dyng stage.
drougivt . . . .
- JhE ALy ks, [Tha inidece b5 caleiikatind s, OE]= (1. VeV e, whare Y8 and Ve o naan s of o geen
X 1 Ti il
A ! i:::fm' Ty LRSI, DRSSO, 051 fenohype in diought susceplble (LS and ran-meseplible NS) amamnmens raspesirety.

Clrcught aensilwily is highly meract e with crop phenclogy, plant growth price o strass, ard firing,
Miwation, andl inkensity of craig it S1res. FoF rang sols, £ Rakas of [e3st 2 rainkics wiaks 10 Caise
Moo E dIRIENACES i draught Caraiiiy dunng 1 wigetal e 3100 and o et 7 minkics days during
i o e ] e S gl 10 o e s e o v g Iy Leal ralling pracaskis kol drping suing draught
Fepeated ralings are rmcommended thiough progres s of 1he dought

Torooomies | Tar s sonsiieey o SusceRbiby. OFS.

. . Earaming nkrant in 1 Whoa condiinre of minima ar ) waiar cantant in emdnnmen o high sk
o ir jht draght
9| TO:D000ETE il folerarcs ragistance, DHTL biraxs dus i flash Roming in rowsial areas
0| TocooooEss | T Pt EE fcicaion miaad i hia Dafnkion sxaiaka

[z orae are {aken abar 10 daps folbrwing scaking ran or walening- Indicabs the degres af siress: bl
TSIy,

TO: 000048 Traal ght rec ey

T i el olling tine Pk i fimea Takan by the kel 1o roll completely under draught ar walar elr e
. [EiE (B IaE) amengs N the hisks al 1ha Bar tip Mirnaly the et siks appear Bty aner
= Growth wwih simpe52, B L
CACIOITZ2 | T F.02-sdking e v stege 52, R prriteamis bamns, buk this inbareal cambe delaped by dioughe ar otber stresses. Sils of spikelsis o the

1k emerg y
e e buaullhlr oar emerge prior bo Those from more spical spikelels




Direct Assistance

Email gramene@agramene.org

Feedback buttons  On every web page

Listserves Gramene listserve
Archived Online Announce listserve


mailto:gramene@gramene.org

TASKS

* Map a cloned rice blast
resistance gene to its
putative location in the rice
genome

« Compare its position to that
of other mapped resistance
genes

What do we already know ?

* The rice disease resistance
gene Pi-ta

» Genetically mapped to
chromosome 12 Rybka et al. (1997;

* It has also been sequenced
Bryan et al. (1997).

MPMI Vol 10, No. 4, 1997, pp. 517-524. Publication no

. M-1997-0404-01R. © 1997 The America

n Phytopathological Society

High Resolution Mapping of the Indica-Derived
Rice Blast Resistance Genes Il. Pi-ta’ and Pi-ta
and a Consideration of Their Origin

Krystyna Rybka,’? Masaru Miyamoto,'** Ikuo Ando,® Akira Saito," and Shinji Kawasaki'*®

"National Institute of Agrobiological Resources (NIAR), Kan'non-dai, Tsukuba, Ibaraki 305, Japan; ?Plant
Breeding and Acclimatization Institute, Radzikow, Blonie, Poland; ‘Institute of Plant Biotechnology

The Plant Cell, Vol. 12, 2032-2045, November 2000, www.plantcell.org © 2000 American Society of Plant Physiologists

A Single Amino Acid Difference Distinguishes Resistant and
Susceptible Alleles of the Rice Blast Resistance Gene Pi-ta

Gregory T. Bryan,!2 Kun-Sheng Wu,1? Leonard Farrall, Yulin Jia,* Howard P. Hershey, Sean A. McAdams,
Kristina N. Faulk, Gail K. Donaldson, Renato Tarchini,® and Barbara Valent®
DuPont Agricultural Products, P.O. Box 80402, Wilmington, Delaware 19880-0402

The rice blast r tnoe(R)g e Pi-ta mediates gene-for-gen: tnoe against strains of the fungus Magnaporthe
gnsealht pr rulent alleles of AVR-Pita. Using a apb cII ing strategy, we cloned Pi-ta, which is linked
to the tromere fch romosome 12. Pi-ta encodes a predicted 928-amino acid cytoplasmic re ptorwnh a centrally



Reference 1D
Title

Source
Authors
Abstract

Cross-reference

URLs

Gramene Literature

Literature search

Search for publications: Bryan GT search

[ 8.9 Wessler SR | rice genome | Rice Genetics Mewsletter |

Search result
355
tA single amino acid difference distinguishes resistant and susceptible alleles of the rice blast resistance gene Pita
The Plant cell , 2000, 12, pp.2033-2046
Bryan-G-T, Wu-k-3, Farrall-L, Jia-¥, Hershey-H-P, McAdams-3-A, Faulk-K-N, Donaldson-G-K, Tarchini-R, “alent-B
The rice blast resistance (R) gene Pi-ta mediates gene-for-gene resistance against strains of the fungus
Magnaporthe grisea that express avirulent alleles of AVR-Pita. Using a map-based cloning strategy, we cloned Pi-
ta, which is linked to the centromere of chromosome 12, Pi-ta encodes a predicted 928-amino acid cytoplasmic
receptor with a centrally localized nucleotide binding site. A single-copy gene, Pi-ta shows low constitutive
expression in both resistant and susceptible rice. Susceptible rice varieties contain pi-tai-) alleles encoding
predicted proteins that share a single amino acid difference relative to the Pi-ta resistance protein: serine instead of
alanine at pasition 918. Transient expression in rice cells of a Pi-ta(+) R gene together with AWR-Pital+) induces a
resistance response. Mo resistance response is induced in transient assays that use a naturally occurring pi-tal)
allele differing only by the serine at position 913, Rice varieties reported to have the linked Pi-tal’) gene contain Fi-
ta plus at least ane ather R gene, potentially explaining the broadened resistance spectrum of Pi-ta(2) relative to Pi-
ta. Molecular claning of the AWR-Pita and Pi-ta genes will aid in deplayment of R genes for effective genetic contral
of rice blast disease.

coifcontentfull/ 121 1/2033

Reference I 335

Title tA single amino acid difference distinguishes resistant and susceptible alleles of the rice blast

resistance gene Pi-ta
Associated ACCeSsion Marme

Gene GR:00B0627 IMagnaporthe grisea resistance-ta



View Gramene record for Pita gene from rice

Summary for Rice Gene: Magnaporthe grisea resistance-ta (GR:0060627)

Gene Name Magnapoarthe grisea resistance-ta
Gene Symbol Fita
Gene Synonym EMy1b, Pida, PitaZ
Phenotypic Description Resistant to rice blast disease.
[Top]
Allele AMWg1B.1 (Pita, Pida), RMg1B.2 (Pita 2), RMg16.3 (Pita n)
Germplasm B, Makei 212, Pi Mo, 1, Pi Mo, 4, Tadukan-1, ¥ashiro-rmochi
[ Top ]
GenBank accession AF2078420 [NCEBI] ), AY 196754 [MCEI] [Gramene Genomes] )
Gene Product QE4LUBT, Q9AY2E

Map Position

|:| Map Set Name | Linkage group | Start Position | Stop Position
[1] Rice-Morph 2000 | 12 | 16.00 ch | 26.00 ch
[2] Rice-Cormell RFLP 2001 | 12 | 33.20 chd | 53.50 ch
[3] Rice- RGP RFLP 2000 | 12 | 32 .60 ch | 63.20 ch
[4] Rice-CMHZAL ZheS7 AWoy2 QTL 2004 | 12 | 540 chf | £9.00 chf
[Top]
Associated Feature { Evidence Code: TAS TAGP) ‘
Trait leaf blast disease resistance (TO:0000465)
O TEedimy SR 00704 T OatiteT stage (SR O:0007049), 04-stern elongation stage (GRO:0007043),
Growth Stage 05-boaoting stage (GRO:0007143), 05- headmg stage (GRO:0007044), OF-milk stage (GRO:00070465), 05-
dough stage (GRO:0007042), 03-mature grain stage (GRO:0007045)
PPlant Structure inflorescence (PO:0009043), leaf (PO:0009025), node (PO:0020141), stern (PO:0009047)

[Biological Process response to fungi (50:0009620)




Trait Ontology Browser

sSummary for TO Term: leaf blast disease resistance (TO:0000468)

Term Name leaf blast disease resistance

Synonym Bl, LFELRZ.

Aspect Trait

Definition Causal agent: Magnaporthe grisea (Pyricularia aryzae - the imperfectfanamarphic stage name).
External .

References GH:pj IRRLZES

Derivation

» trait ontology (TO:0000387) #105675 &
< [i] stress trait (TO:0000164) #7459 &3
n [i] biotic stress trait (TO:0000179) #5547 &
n [i] crop damagqe resistance trait (T0:0000236) #5471 &3
= [i] microbial damage resistance (TO:0000242) #354 &
n [i] disease resistance trait (TO:0000112) #354 &
n [i] fungal disease resistance (TO:0000439) #7250 &
n [i] blast disease (TO:0000074) #7209 &
m [i] leaf blast disease resistance (TO:0000468) =127

Parent Term (1)
» [i] blast disease (TC:000007 4}

Total Number

of Annotations:
gene: 44 oryza genes
QTL: 03 oryza sativa CITL

127 ohjects, 127 associations



View Gramene record for Pita gene from rice

Summary for Rice Gene: Magnaporthe grisea resistance-ta (GR:0060627)

Gene Name

Gene Symbol

Gene Synonym
Phenotypic Description

Allele
Germplasm

GenBank accession
Gene Product

Magnapoarthe grisea resistance-ta
Fita

RMalk, Pida, PitaZ

Resistant to rice blast disease.

[Top]
FMB.1 (Pita, Pida), RMg16.2 (Pita 2, RW18.3 (Pita n)
B, Makei 212, Pi Mo, 1, Pi Mo, 4, Tadukan-1, ¥ashiro-rmochi

[Top]

Y 1967541 [MNCBI] [Gramene Genomes] )
QE4UET, Q9AYZE

Map Position

|:| Map Set Name | Linkage group | Start Position | Stop Position
[1] Rice-Morph 2000 | 12 | 16.00 ch | 26.00 ch
[2] Rice-Cormell RFLP 2001 | 12 | 33.20 chd | 53.50 ch
[3] Rice- RGP RFLP 2000 | 12 | 32 .60 ch | 63.20 ch
[4] Rice-CMHZAL ZheS7 AWoy2 QTL 2004 | 12 | 540 chf | £9.00 chf
[Top]

|Associated Feature

{ Evidence Code: TAS TAGFE)

Trait

leaf blast disease resistance (TO:0000465)

Growth Stage

o-booting stage (GRO:0007148), 06-heading stage (GRO:0007044), 07-milk stage (GRO:000704E), 03-

Fz-seedling (GRO:0007047), 03-tillering stage (GRO:0007049), 04-stem elongation stage (GRO:0007048),
dough stage (GRO:0007042), 03-mature grain stage (GRO:0007045)

PPlant Structure

inflorescence (PO:0009043), leaf (PO:0009025), node (PO:0020141), stern (PO:0009047)

[Biological Process

response to fungi (50:0009620)




Pita gene product record

EY General Information | Associations | Similarity to Other Proteins | Features | References Used for Curatigh | FASTA Sequence

General Information about G84UB1

Name Fi-ta protein
Symbol Pi-ta
Synonym(s) Mot available
E.C. Number(s) Mot available
Gene Nameis) Fi-TA

Best hits to TIGR rice

Click here to generate a BLASTF query
gene models

Accession Numbers GenBank TREMBL
280451781 CE4UE1
Organismis) Species Cultivar
Oneza sativa Japonica cultivar-groun) Tsuyake (GRIN | RIS
Phenotype Fita (Magnaporthe grisea resistance-ta)

Protein does not confer resistance to M. grisea. Has serine at residue 918. Resistant allele is protein accession

R Q9AYZE, which has alanine at residue 918,

Associations
Term Type Term Evidence Evidence Code
Molecular Function ATP binding (G0:0005524) InterFro  IPROO2Z152 [EA,
Biological Process apaptosis (GO:0006215) InterPro  IPRODZ1E2 [EA,
defense response (GO:0006952) gramene. literature 385 WP
InterPro  IPROOOYEY IEA
Cellular Component plastid (500009536} gramene. literature 7047 IS5

Keywords Mot available



Gramene Blast Search

Enter the Queny Sequence

Either Paste sequences (max 10) in FASTA ar plain text:

<

>or| Q34UB1| Q54TUE]1 ORY3L Pi-ta protein - Oryza sativa ijapﬂ

MaPavaAs OV INRSL TSELDSLLLOPPEPPPPAQPSSLREGEREKILLLRGDLEHL

YYLLVEPPSDTAPPPD S TALACWAKEVRELSYDVDDFLDELTTOLLHHRGGGDGASTLA

KI-IISSHIARLRGELNRRRHIADEHTLFSARHKEAIRRQESYHLGRRTSSSRPREEEE)ILl
4

HHI-I'-.-'LIIF IFI Or Upload a file containing one ar mare FASTA sequences

MAFFGOVECHES
ERIQGLOHLOTLEAD AF!.LTA VLLD IVHTC
MNNLEILNTAVHOT: )
APC

| Browse. .

Cr Enter an existing ticket 10
| Fetrieve |

MTFVEGAMPIVORLNLRFNANEFKOQYDSEETGLE
EVESALETATIREHPTFITLMVD IQWMVDWIFGAEGRDL
OGLLSFFLALPULLALFSMHLOPDL YTV

 dna gueries
= peptide gueries

Select the databases to search against

select species

Use 'ctrl' key to select multiple specie .
Rice_alta

[

el ] [= SeqUence

=

&+ peptide database Peptides (TIGR gene models)

[

Select the Search Tool

{ configurep ' RUNM




BLAST Search Results

id Alignment Locations wa. Kansatype (click arow to hide]

— =N — LI
-
O
L
b
L = L = L) - = = =
1 Z 3 4 g o 7 g 10 11 1z
ey (%100 A0 - 50
3] Alignment Lacations va. Queny (click arrow ta wview]
[¥] Alignment Summary (click arow to hide)
Select rows to include intable, and type of sort refresh
[Use the "etrl' key to selact multiples) -
Cluery Subject Chrarmoso e Clone Sort By
_off_ i’ off - off -
MName Mame <E-val =
- - - Start x| =E-val =]
Links Cluery Subject Chrormo=sarnne Stat=s
Stat End O, =it Emd OF Naae Start Emd o Socom E-ual %l Lemgih
[A] [5] [G] [C] 21 928 + I_OC_0512g1E|35|:|,2 g 028 + Chr 12 10606425 10610433 - 6731 0. 0458 248
[A] [5] [G] [C] 21 296 + — 202 + Chr 12 10606358 10610433 - G461 0. 95.59 216
[A] [5] [G] [C] 201 747 + I_OC_OsljSQ.'lEHSI:H 174 723 + Chra 23395933 23307778 - 2121 9.0e-204 51.51 562
+ 215 + Chr11 27137406 27130699 - 2051 2.5e-210 4083 576

[AI[ST[GT[C] 197 747 LOC Os11g45750.1 263



Ensembl protein report

Tigr_gene Protein Report

Ensembl Protein Report page, which provides information
about the identity, description, and structure of the protein.

Peptide ” LOC_0s12918360.2 (misr_LoCus 1Dy

Tigr_gene Translation

o LOC_0s12918360.2

This peptide is a product of g
[ Transcript Information ] [ E

ne LOC_Ds12g18360 I

ol L e S =t Tt |

Tigr_gene Translation

‘ Description ” MNB-ARC domain, putative |

‘ Prediction Method HThis gene was annotated by TIGR through a process of automatic and manual curation. |

The following GO terms have heen mapped to this entry via InterProScan:
G0:0002524 [ATF binding] IEA

GO G0:0006915 [apoptosis] IEA
G0:000E952Z [defense response] IEA
00042829 [defense response to pathogen] TEA
IPROD2182 MB-ARC - [Wiew other genes with this domain]
InterPro

IPRODOYEY Dizease resistance protein - [Wiew other genes with this domain]

SUPERFAMILY SRR SSFRZ05E
i -,
APOES DISEASERSIST
PFam Dnmainl NE—BRE
Protein Features Low complexity
Peptide
SHPs '. .
Scale (aal [ L 160 240 320 400 450 560 Bt 720 a00 A2
SNP legend Sunorurous W Hon-Sunorumeus

Export Data

| Export peptide data in EMBL, GenBank or FASTA




Ensembl Gene Report

/ Gene Model id
TIGR gene Id /| Location of Pi-ta gene

Gene LOC_(Os12g18360 (TER_LDEUS ) / on the rice genome

Ensembl Gene ID LOC_0s12418360 /

y =

T EI e T View gene in genomic Iocatm: 10605262 - 10610820 bp (10.6 Mb) on chromosome 12

This gene is located in sequence: AL772419

Description MB-ARC domain, putative

Prediction Method This gene was annotated by TIGR through a process of automatic and manual coration.
Sequence Markup Yiew genomic sequence for this gene with exons highlighted

Export Data Export gene data in EMBL, GenBank or FASTA

SNP information “iew infarmation about variations on this gene.

1: LOC _0s12g18360.1 (Loc_osizgiszso.1y [Transcript information] [Exon information] [Protein information]
2: LOC 0s12918360.2 (Loc_os1zg1eze0.z [Transcript information] [Exon information] [Protein information)

Features v |
Transcript Structure

ﬁ: p_— Ensembl Gene Report
T —n———— page provides information
tiar_asne . .

about the identity, base

LOC_0=s12g1536 0.2 . )
tor e pair location on the

chromosome, description,
and structure.




Genome Browser Overview

Red window on
chromosome
indicates region
shown in
“Overview”.

E Chromosame 12

Red window on
“Overview” indicates
region shown in
“Detailed View”.

Nearest rice
marker.

Chr. 12 | AL
[=] Overview
. |
maize sunteny 10 UNKHOHN >
Chr. 1Z band I ALE3 1501 I AL772421 ALF7241% I AL&3 1795 [ AL75 1576 I
10.40 HE 10.50 Hb 10,60 Hb 10.70 HE 10.50 He

OMACClone)

Rice_Markers

efodel TIGR

Gene legend

R327BE Co3024
R3I2T6L CE3024

C55024
Co3nzd
Co3024
Co302d
CoE024
Co5024
CE3024
CEE024
Co3024
Co3024
IIII HEIN I NI BN I-I-IIIII-.IIII (L} IIII-I-II Al EEDN NEN 1 Hm
[

12915020 LLOC 051291518000 0512915 1HL0C_0s12518500LL0C_051251537 hLOC 0512515480000 _051221561hL0C_ 051241
Lo _ns12915050 Lo 012915130 LLOC_ 051221824000 _0s1291530000_05 129154 0FLOC_051291552000_0s 1291565000 _0x

LLoc_os12a1s040 LLoc 012315140 LLOC_ 051291522 L0C_ 051291535000 0512918424000 051221554 #LOC_ 051291566010
LLoc_ns12a15050 LLOC 012915150 LOC_ 0512915250 LLOC 0512918360000 _051291545400C_0s129155E000_0s 129186710
LLac_ns12a1s060 LLoc_ 012915168000 _0s12915270 LLOC 05129 183HLO0C_0s 12915490000 _0s 129186201 LOC_0512]
LLoc_ns12a15070 LLOC_0s129151HL0C_0512915280 LLOC_0s129183HL0C_051291851 0 LOC_05129156400C_0s1
LLoc_ns1zalsosn LLoC 012915180000 _0s12915290 LLoc osizals4benc 05129158530  LLOC_0s129186&0
LLoc_osizaisoan LLoc_0sizaisz b0 _Os12915310 LLoc_os12918453hL00_0s12918550 LLOC 051291569
LLoc_os1za1s100 LLoc_os12a18240 LLoc_os12a1s44n LLOC 051231857 0LL0C_ 05125157
LLoc nsizaisiin LLoc nsizai1s2s0 LLoc_ns1291546hL0C_ 012918550 Lioc |

LLoc_ns1zq13260 LLoc_ns12a1547bLOC_0s12918600

LLoc_os12a18320 LLoC 05125185 HLOC 05123156350
Lo _0s12915330 LLoc_0s12318590

mmmm FHCEHEL PREDICTED GENWES CHHOMH?




Genome Browser Detailed View

Choose additional
tracks from the
popup menu.

Transcription units
from TIGR gene
models.

~Features ¥ ESTs¥ GSSs¥ FSTs¥ Markers¥ Arays¥ Decorations ¥ Exporty Jump tow Width ¥ Help ¥
[m— o m— mm— mm— m— m— m— mm— m— m— m— m— m—
10606000 10607000 10,605 -000 10609000 10-610-000
Length -t 5.56 Kb -
ONACC1ane

LOC_0=1291&36 0.1

O GeneModel TIGE *Iigr‘-sene

LOC_0s12al&560.2
— tigr_gene

. N T =
5 [Fee 25T L -
[ o

I T N
HEEEN 1

I N |

= Rice_MarkerRFLP

]
E RiceJaponica_cONA_KOME BN~ 0 |
| |
Length - 5.56 kb .
10 606 000 10,607 000 10,605 000 106 08000 10610000

There are currently 57 tracks switched offr use the merus abouve the image to turn these on.

Ensembl Oryza_sativa 12010605262-1061 0520 Hed Jawm 11 20:36:15% 2006




Pi-ta Gene Neighborhood

[=] Detailed view

Jurnp ta region: |12

=42 Mb - 1 Mb

bp [10558042 1o [10658040

* Zoom

I = - -
Window 1 M

Featuresw ESTs¥ GS5:¥ FSTsw Markersw Arraysw Decorations v Expot ¥ Jump tow  Width w

Length

] Genefodel TIGR

DMACClone)

= Genefodel TIGR

g Fice_COS

= Rice_EST

= Rice_MarkerRFLP

[ Ricelaponica_cONA_KOME

= RiceNivara_BACend_0MAP

]
LOG_Dsi2al5550.1

i0.60 HE  10.61 Hb  10.62 Hb i0.63 Hb  10.64 Hb
100,00 Kb

&
LG 0512315350, 1

Liar_aene

||
LOC_ 051291537041
Liar_aene

I |
LOC_0s12915360.1
tigr_gene

(. a
LOC_0512915360.2
Liar_gene

U Marker: AUOG3103

Gramene Marker
Wiewy all hits
Wiewy all hits
Wiewy alignment

Genes mapped
to + strand.

Genes mapped
to — strand.

Putative Pi-ta gene
models

Click to get the
popup menu. Click
“‘Gramene Marker”
to go to marker
database.




Marker Database

Search results for all markers matching "AU063103."

Marker Marne: MWarker Type: Species:
Click to view ALI63103 | —Any— || —Any-
. Search | Clear
marker details. [Search | [Goer]
E.g., "AGOZ20731 AGOZ20732", "rm™, Oat RFLP markers like "CDO™ ar view help.
| Marker ID 12780 \ ‘ Markers 1 to 2 of 2
| Marker Name c53024
AUOE3103 \E:Iarker Name| Marker Synonyms | Species tMarker Type
Synonyms (4) 530245 53024 [MUDB3103, AUOBS774, CEI0245, C53024_1A[Oryza sativa RFLP
| Type RFLP l&U0B3103 7219947 AUDEI03.1, AUDK3103.2 [Oryza sativa (japonica coltivar-groop) [EST
| Species |Oryza sativa (Rice) | [ Download Data |
| Germplasm Unknown
| Description |
. Map .
Species Type Map Set Map |[Name | Start Stop CMap Links
Ovza  oonetic RGP RFLP 2000 12 |csazs| 504 Vviewon | Featurs . .
sativa ' ET Detalls Click to view
Oryza . A1 FRPC 2002 Wiew on Featurs
st Fhysical (OBSOLETE] ctg255 (0530245 551 BES Map Details marker on map.
Oryza . l-kap (FPC) Wiew on Featurs
s ativa Fhysical [OBSOLETE] ctg2ss (0530245 BA1 BES Map Details
; Oryza LRGP Mipfkas F2 OTL Wiew on Feature
Mappings (8) o LTL 5000 12 530245 A0.4 A0.4 Map Ditails
Oryza R TIGR Assm IRGSP [Chr. Wiew on Feature
s ativa Sequence Seq 2005 12 53024 10605 312 [10 506 G07 Map Details
Oryza SR TIGR Assm IRGSP [Chr. Wiew on Feature
G SEfuence Seq 2005 12 Co3024 10,605 312 10 BOG 607 Map Details
Oryza SR TIGR Assm IRGSP [Chr. Wiew an Feature
G SEfuence Seq 2005 12 C53024 10,605 555 (10 BOG 663 Map Details
Oryza R TIGR Assm IRGSP [Chr. Wiew an Feature
G SEfuence Seq 2005 12 C53024 10,605 555 (10 BOG 663 Map Details




CMap Comparative Map Viewer

Rice
JRGF Mipponbare/Kasalath RFLF 2000

(i

1z
[223]

HEED
] E3120358

_——R2253E8
—LC1116A
510637A
C1336
ii:E511?4S
C15565
Y110
_——E300095
R1869
cenls?
Y196
L1087E
51436
Edd185
5894
R108515
L1060
C1056658
R102895
R2708
55375s
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5861
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510074
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Feature Types:
0 Centromere
$ Interpolated Gene

$Low LOD marker
—Marker

Menu Symbols:

Map Set Info

Map Details
Matrix Yiew

[LlLimit to One Map
Delete Map Set
Dele‘te Map
[F|Flip Map
[UF|Unflip Map

NE'UJ Map View

CMap w0.15




Map Set Info

Map Set Info "JRGP RFLP 2000"

[ Show All Map Sets ]
ltems 1to 1 of 1.

Map Set Name:
Ahbreviated Name:
Accession 1D:

JRGP Nipponbare/Kasalath RFLP 2000
JRGP RFLF 2000
Jrigp-ilp-2000

[ Show Oinly This Set ]
[ Download Map Set Data ]
[ Wiew Map Set In Matrix ]

Species: Oryza sativa (Rice) [ Wiew Species Info ]
Map Type: Genetic [ %iew Map Type Info ]
Map Units: chd

Published On:
Description:

Parental Germplasm:
Parental Germplasm:

23 October, 2002

This is an updated version of the map reported by Kurata et al. (1994) and Harushima et al.
{(1993). It uses an F, population of 186 plants from a cross between the cultivars Nipponbare

(japonica) and Kasalath (indica). A total of 3267 markers were located covering 1530.4 ch.
Marker names ending with the letter '3' indicate that the 3" UTR of a cDNA fragment was used
a5 a probe rather than the whale insert. The centromere position of chromaosaome 10 has been

updated ta reflect the new estimate given by Cheng et al. 2001).

Mipponbare
Kasalath

Maps: 1 [ Map “Wiewer ] [ Map Details ] [ Matrix Wiewer ] [ Download Map Data ]
2 [ Map Yiewer ] [ Map Details | [ Matrix Wiewer ] [ Download Map Data ]
3 [ Map Yiewer ] [ Map Details ] [ Matrix Wiewer ] [ Download Map Data ]
4 [ Map “iewer ] [ Wlap Details ] [ Matrix “iewer ] [ Download hap Data ]
5 [ Map Yiewer ] [ Map Details ] [ Matrix Wiewer ] [ Download Map Data ]
b [ Map Yiewer ] [ Map Details | [ Matrix Wiewer ] [ Download Map Data ]
7 [ Map Yiewer ] [ Map Details ] [ Matrix Wiewer ] [ Download Map Data ]
& [ Map “iewer ] [ Wlap Details ] [ Matrix “iewer ] [ Download hap Data ]
5 [ Map Yiewer ] [ Map Details ] [ Matrix Wiewer ] [ Download Map Data ]
10 [ Map Yiewer ] [ Map Details | [ Matrix Wiewer ] [ Download Map Data ]
11 [ Map Yiewer ] [ Map Details ] [ Matrix Wiewer ] [ Download Map Data ]
12 [ Map “iewer ] [ Wlap Details ] [ Matrix “iewer ] [ Download hap Data ]



CMap — Add comparative maps

=& Hide Comparison Menu Fedraw Map | Feset |
Ref Map Start: |
Ref Map End: |

Current Map Sets: Rice-JRGP RFLP 2000 (Ref)
bin. Mo, Correspondences for Left Slot: ||:|

Wlin. Mo, Correspondences for right Slot: ||:|

Min. Mo, Carrespondences for the menu: |

Comparative Maps (Left):

Comparative Maps (Right):
| Genetic: Rice - Comell RFLP 2001 [33] | |OTL: Rice - CIRAD IRG4/Azu DH OTL 2003 [32] =
== ALL== == ALL==
11[2.2 2[2.2]
4[2.2]
10[2.2]

11[2.2

Format: Mame [Total carrespondences to slot, Max correspondences to single map]
hint: Ta save tirme, select the desired options before redrawing the map.

Fedraw Map | Feset |{Hi{|& Comparison Menu)




Rice

Cornell BS125/2/B5125/WL02 RFLP 2001

Rice
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CMap Options

= Hide Options Menu Redraw Map | Feset |

Highlight Features: |"CEEDE4S" Fita Pitgb Fi157 Fi12 Fik Fi21 FiZ
Feature Types:
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|Centrnmere |f" | o =
|Interpn|ated Genel f" | o =
|L|:|w LOD rmarker | f" | - =
|Marker |¢"‘ | 8 o
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Evidence lgnare llse ;?:SD?EThan g;iarteerThan Score
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CMap Feature Detaills

Feature "BLRS"”

Feature Name: BLRS

Aliases: Blast disease resistance [ iew Alias Details |
Accession 1D: AQCTOOS
Feature Type: QTL [ “iew Feature Type Info ]

Map: Rice-CIEAD IRE4/Azucena DH RFLP QTL 200312 [ Wiew Map Details ]
Start: 44 30 cM
Stop:44.30 cM

Correspondences

Mo correspondences to show.




QTL Search

QTL Search

osearch by Trait Category:
Abiotic stress | Anatomy | Biochemical | Biotic stress | Development | Quality | Sterility ar ferility | %igor | Yield
OR

Search for ™ Search in: Species:
AQCTO0S | —All Fields— =||-AlSpecies—  ~] Submit | Reset |
*eg, development, wegetative™ “GTM, QTLY, COATT. Orview help.

lterms 1 to 1 of 1

[ Dowenload Data ]

Species Tyait N Trait Likage Trait Trait | Published A QTL. Ma Position
Name ra e Synonyms Group |Category | Symbol | Symbel |° HE"}SMH g
. Rice-CIRAD
Rice |[Di2stdiseasell] = blast fisld 12 |[Biotic stress| BLRS | Pi31{) | AQCTOOS |IRE4/Azu DH L *430:44.30
resistance | resistance, bla... 500312 i




QTL Details

QTL Detail "AQCTO008"

QTL Accession ID A0CTOOZ

Species Rice (GR_tax:013651)

Trait Symbol ELRS

I
I
| Published Symbol [Fi-31t)
I
I

Trait Name |last disease resistance

Trait Ontology Accession: TO:000007 4

blast field resistance
hlast resistance

Trait Synonym(s)

Trait Category [Biotic stress

Map Position [Rice-CIRAD IRE4/Azu DH QTL 2003-12 (44.30-44.30 ch) [ View On Map |

Comments This locus conferring resistance to blast isolates, PHES and CDBES, was mapped at chromosomal locations
here several resistance genes to blast, Pi-Bi), Pi-157, Pi-ta, and Pi-ta2, had been reported previously.

I
| Linkage Group 12
I
I

DBXRefs [Gramene Literature 7970




| work with a cereal other than rice

 Search traits in rice.

* Look for synteny in your species using
CMap.



I'm getting few or no hits with my
search...

* Use the Ontologies module.
* There may be varying names (synonyms)
for a single trait.

* Related terms may offer new ideas for
searches.



Future Plans for Gramene

* QTL to sequence Map
* Diversity
« Pathways



Exercises:

* What questions do you have about using
Gramene?



Personnel

Pl Team

Biological Curation

Bioinformatics Developers

Coordinators

Lincoln Stein, Ph.D
Susan R. McCouch , Ph.D.
Doreen Ware, Ph.D.
Pankaj Jaiswal, Ph.D
Ed Buckler, Ph.D
Junjian Ni, Ph.D.
Immanuel Yap, Ph.D.
Isaak Yosief Tecle, Ph.D.
Dean Ravenscroft, Ph.D.
Steven Schmidt
Ken Youens-Clark
Shulamit Avraham (Shuly)
Liya Ren
William Spooner, Ph.D.
Payan Canaran
Sharon Wei
Terry Casstevens
Chengzhi Liang, Ph.D
Claire Hebbard

Pl, Database desigh and software development
Co-PI, rice data curation

Co-Pl, Comparative genome analysis
Co-PI; Proteins, Ontologies, QTL

Co-PI, Diversity, Maize

Genes, QTL

Maps, Markers, QTL

Germplasm, Genetic Diversity

Pathways

Gramene Genome Database & Browser
Comparative Maps, QTL, Markers, Diversity
Database Management

Proteins, Literature, Ontologies, Genes
Genome Browser, Gramene Blast & Mart
Protein Annotation Pipeline

Gramene Pipeline and Genome Browser
Diversity

Project Management, Gene Build

Outreach Coordinator
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