Gramene v. 20

Welcome to the
Protein Database Tutorial

This tutorial will describe how to navigate the section of Gramene that
provides collective information on proteins from grasses (family
Poaceae/Gramineae). The protein entries are annotated by
associating the following ontology concepts if known:

— Gene Ontology (GO)
* Molecular function of the gene product.
 Biological process in which the gene product is involved.
 Cellular component where the gene product is localized.
— Plant Ontology
» Plant structure where the gene is expressed (PO)
* Plant growth stage at which the gene is expressed (GRO)

* Only rice (Oryza) protein entries are manually curated.
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Tutorial Help

@ The hand 1con indicates a link that allows
you to go to the same page in your web

browser.
gz= If you are viewing this tutorial with Adobe
| /o= Acrobat Reader, click the "bookmarks" on
the left hand side of the Reader for easier
navigation.

Action Options are noted 1n this type of font.

Notes or comments use this style font.
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Feedback or Email Y MOLECULAR MAR 2 Click here to open Im): or Visit with us at
Rl L 3 Prote|n Home Page + A5th Maize Genetics
Gramene Tips: Y TRAITS: Search the 8 such as Conference, March 3-12,
Rice Genes, Rice QTL, Maize OTC Dorrorgor oo 2008, Asilomar, Pacific
The SSR Marker Search is Grove, TA,
listed under the Marker n LITERATURE: Search the literature for your friends and topics of interest.
database. Gramene Calendar

K3 suBmISSION: Submit a Rice Gene ar Ontology Term to Gramene.
All Tips
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&) Protein Home Page

Protein Database
Cwildeard

Search by Acc MBL 1D, Pratein_ID Gl number name, gen ecies, cultivar. | e.

93436 |, alcohal |, indica |

Possible searches. Click
some examples to get
you started.

HELF

|

Protein Database at Gramene atte wissprot-Trembl prot

fou can search the protein databa

{Pro
2. Click to Search by

me f species f culti
start using the d

(slides 6-12.)

ne Ontology (G

1. Search by entering a
term and clicking search

Sequence ldentifier

Pfam or PROSITE
(slides 13-15).

These associations assigned are based on annotations described eith
{reference) and the evidence code (experiment type). To learn more on

e visit the ontology section of Gramene.

Browse by holecular Function Browse by Big|

3. Click to browse by Gene

* catalytic activity (enzyme) H

*+ enzyme regulator O"tOIOgy (Slldes 16-1 7) (&

* signal transducer .

* antioxidant activity OWtOLD@B tMtDVLaL)

* structural molecule activity +

* transporter + cell cycle *
# transcription regulator + cell organization *
* transzlation regulator + cell communication .
+ DNA binding + ctress response *
+ RMA hinding + transport

reparts or generated by in-silico experiments. Each association is supported with an evidence

y Cellular Component

leus

ochondria

tid

oplasmic reticulum

ytosol

ribosame
chromosome
cytoskeleton
membrane
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http://www.gramene.org/tutorials/ontologies.html
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http://www.gramene.org/protein/index.html

1. Term Search: Results using “heading date”

Click for
Help Docs.
| Protein Home | Search by Pfam or PROSITE | Browse by GO Slim | Documents | Tuterial | FAQ | Help
|| k I Protein Datahase
? c_; to Se”eCt Wildcards On heading date Search |
Wildcard’ for a

, SPTrEMEL 1D, Protein_ID(FID), Gl number, name, gene name, species, cultivar, [ e.g. P93436 |, alcohal |, indica] HELFP
broader search.

9 matching records have heen found.

. Oryanism .
Wooession Mo MNames/Symbols/Synonyms (Cultivar) Evidence codes
CI9FEYZ Flowering date-1; Hd1; Heading date-1; K Lf, Lm; Photoperiod-sensitivity-1; Rs; Sel Onyza sativa IS5 1GIEP IMP
(GINBOZLY
QI9F Flowering date-1; Hd1; Heading date-1; K Lf, Lm; Photoperiod-sensitivity-1; Rs; Sel Onyza sativa 1S5 1GIIEP IMP
(Mot available )
QI9F Flowering date-1; Hd1; Heading date-1; K Lf, Lm; Photoperiod-sensitivity-1; Rs; Sel Onyza sativa IS5 1GIEP IMP
Mot available )
lowering date-32a; Hd3a; Hd3a; Hd3a protein; Heading date-3a; Putative phosphatidylethanolamine-binding protein| Onsza sativa (indica cullivar-grous, WP IEP
(Kasalath )
\fring date-34; OSCKAZ; Casein kinase |l alpha subunit; HdG; Heading date-B; OsChkA2 Onza W ) IS5 IMP 1G]
N.QQQS; OSIMNBAIDT KIS 25 /Qu—«/ ﬁ/ﬁm,var—gmup} IEF IS5 DA IMP 1G]
Click the accession . e
Eading date-1; woupl | 1S5 EP IGHIMP

number to view the Lists the type of experiments carried out
detail information page to ascertain the protein’s function. Click ~ [*| =" ™

for a protein (next slide) e I alpha " ona code for it's explanation. /wpﬁ IS5 1G1 IMP

rotein; Headin
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Protein Detail Page: General Information

Shows the name(s) of

the protein molecule

based ow lts function or

]/IBV\/OJCU]Dé s | Features | References Used for Curation | FASTA Sequence

Y General Information )

Alternate names used Lia

various databases and Click for BLASTP query to f®

9FES2

Name SGL@WC!C{LC Literature. best matCh(eS) to peptlde
Symbol sequences deduced from the
Synonym(s) Hd1, Heading date-1, K, Lf, Lm, Photoperiod-sensitivity-1, Rs, Sel

TIGR rice gene models. (see
Blast Tutorial) -

E.C. Number{s} Mot available
Gene Name(s) Fi7

Best hits to

TIGR rice gene Click here to generate 3 ELASTF query

models Cross veferences to

Accession GenBank TREMBL

Numbers BAB17632 GenBANR, anol QOFED2
Species SWISSPROT Cultivar

Organismis) .
Onsza sativa PYOtGLV\J entries. GINBOZU (GRIM | IRIS )

Phenotype FI

STAMNS gene (AtSg15340) from Arabidopsis and encodes a protein with a zinc finger dormain. The major

~uity Sel, is allelic to Hd1. The same amount of Hd1 mBMNA detected under both S0 and LD

nder short-day (207 and long-day (LD conditions, promoting heading under S0

d to Arabidopsis, rice is a short-day plant and its heading is promoted by short

Comment conditions sugge
conditions and inhibitin
photoneriods.

Click to link to the
gene detail (see

Gene Tutorial)

Spectes and cultivar (stock) from

A textual description )
8 P which the gene was sequenced

of the proteln



http://www.gramene.org/tutorials/BLAST.html
http://www.gramene.org/tutorials/BLAST.html
http://www.gramene.org/tutorials/mutant.html
http://www.gramene.org/tutorials/mutant.html
http://www.gramene.org/db/protein/protein_search?protein_id=78578
http://www.gramene.org/db/protein/protein_search?protein_id=78578
http://dev.gramene.org/Multi/blastview?query=peptide&species=Rice&database=peptide&database_peptide=PEP_TIGR&method=BLASTP&sensitivity=EXACT&stage_results_run.x=1&_query_sequence=MNYNFGGNVFDQEVGVGGEGGGGGEGSGCPWARPCDGCRAAPSVVYCRADAAYLCASCDARVHAANRVASRHERVRV

Protein Detail Page: Associations

EY General Infﬂlmmiﬂn@l Similarity to Other Proteins | Features | References Used for Curation | FASTA Sequence

Associations

Term Type Term Evidence Evidence Code
Molecular Function DMNA binding (GO:0003677) gramene. literature 5127 155
InterPro  IPRODZ926 155
transcription factaor activity (GO:0003700) gramene.literature 5127 55
zinc ion binding (GO:0008270) gramene. literature 5127 155
InterPro  IPRODO315 155
Biological Process inflorescence devg Ypment (G0:00102259) gramene literature 5127 Il
long-day photape/ Yism (GO:0048571) gramene.literature 5127 IEF, 1G]
short-day photop ismm (500043572 gramene. literature 5127 IEF, 1G]
Cellular nucleus (G000 gramene.literature 5127 155
Component
Plant Structure inflorescence [ 45 gramene literature 5127 IGI, MP
leaf (PO:000Y gramene literature 5127 IEF
Growth Stage OB-heading st 007044) gramene. literature 5127 IGl, IMF

Keyworids Mot available

Click to view the
Reference(s) used
to assign the
ontology term.

Click terms to view Ontology
Information (see ontology tutorial).



http://www.gramene.org/tutorials/ontologies.html
http://www.gramene.org/db/protein/protein_search?protein_id=78578#associations

Protein Detail Page: Similarities

EY General Information | Association€| Similarity to Other Proteins J Features | References Used for Curation | FASTA Sequence

Click these options to link to NCBI's BLink to display the graphical
output of pre-computed BLASTP results against the non-redundant
(nr) protein database from NCBI.

Similarity to Other Proteins
Yirdiplantae Green plants
-Embryophytes (plants)

Magnoliophytes (flowering plants)
-honocots | Grasses | Rice | Maize | Sorghum | YWheat | Barley | Rye | Oat | Sugarcane
-Dicots | Brassicaceae | Arabidopsis | Fabaceae (Legumes) | Solanaceae | Cucurbitaceas

Others Hetazos
mi BLink from MCEl | Seguence An@ed by Structure (SAS) >

Click these options to find if there are any
known proteins that share the structural
homology with the given protein



http://www.gramene.org/db/protein/protein_search?protein_id=78578#similarities

@ Protein Detail Page: Features

! General Information | Associations | Similarity to Other Plﬂte@efemnceﬁ Used for Curation | FASTA Sequence

Click to view a list of other protein
entries that belong to this Protein
family or share the Pfam/PROSITE
domain.

Click to learn more about the Protein
Family to which the protein belongs (if

applicable).

Protein Features

PFO0E43 ; zFE_bo All Members of this Family

Pfam ( Info )

FPFOGE203 ; CCT All Members of this Family
Prosite { Info ) Mat available
L e Click to link to PROSITE database for info
features describing the various PROSITE signatures the
ProtoMap c . . . .
(Info ) Q9FES2_DRYSA respective protein entry carries (if applicable).

Click to link the ExPAsy server for analyses
of physiochemical features analyzed by
ProtParam tool.

Click to link to protein entry
in ProtoMap database at
Cornell University.

10



http://www.gramene.org/db/protein/protein_search?protein_id=78578#features

Protein Detail Page: References

EY General Information | Associations | Similarity to Other Proteins | Featui References Used for Curation ASTA Sequence

Click to see Literature Detail Page for that
reference (sSee Literature tutorial).

Reference
1. ¥ano-M Katayose-¥ Ashikari-b Yamanouchi-U konna-L Fuse-T a-1 Yarmarmoto-k Umehara-Y ura-% Sasaki-T
Hd1, a major photoperiod sensitivity quantitative trait locus in rice, is closely related to the Arabidopsis flowering time gene

CONSTAMNS
he Plant cell, 2000, vol. 12, pp2473-2484

Seartch the Literature Datahase fDrAdDrL@nal Feferences

Click to search for more references on tﬁ
protein that are in the literature database but

were not cited in the curation
(See Uiterature tutorial).

Lists of all the references used for
avunotation of the selected protein.

-



http://www.gramene.org/literature/ref_demo/index.html
http://www.gramene.org/db/protein/protein_search?protein_id=78578#references
http://www.gramene.org/tutorials/literature.html
http://www.gramene.org/tutorials/literature.html

Protein Detail Page: FASTA Sequence

EY General Information | Associations | Similarity to Other Proteins | Features | References Used for Curation

FASTA Sequence

Click here to download the sequence in FASTA format for
further analysis or your research purposes.

. Address ’EI htkpsf fus, expasy, orgjogi-binfget-sprot-fastarQoFESZ

>tr| QOFESZ [QIFESEZ ORY3IA Hdl - Oryza sativa (Rice).

MMNYNF GGV FDOEVGVGGEGGGGGEGIGCPTARPCDGCRAAP SV YCEADRAYL,CASCDA
FVHALANRVASPRHERVEVCELCERAPARLACRADAALL CWACTVON YIS ANPL ARRHORVEY
APLPATTIPATEVLAEAVVATATVLGDEDEEVDSWLLLISED I DINMNMMELMNMNE DI DI DIE
NENISNNGHYFGEVDEYFDLVGYTNAYYDNRIENNQDROYTGMHEQOE QOOOQOEMOKEF AR
EEGIECVWE SOOI THL SE QoS GV GAD R A S TAGY S ATV TS ISNS ISFSSNELGIVE
DETVIDMPNSRILTPAGATNLFSGPELOMALHF S MDREARV L EYREEEKAREFEETIEY
ETREEAYAEARPRIKGRFAKRSDVOIEVDOMF S TAALSDGIYGTVEWE

For bulk download of all the sequences please visit our ftp site
ftp://ftp.gramene.org/pub/gramene/CURRENT RELEASE/data/protein



http://us.expasy.org/cgi-bin/get-sprot-fasta?Q9FE92
ftp://ftp.gramene.org/pub/gramene/CURRENT_RELEASE/data/protein
ftp://ftp.gramene.org/pub/gramene/CURRENT_RELEASE/data/protein
ftp://ftp.gramene.org/pub/gramene/CURRENT_RELEASE/data/protein

@ Search by Pfam or PROSITE

Wm the protein search section,
click on the “Search by Pfam or

/@OSITE” for this search option.

EY Basic Search ( Search by Pfam or PROSITE DBrowse by GO Slim | Documents | Tutorial | FAG | Help

Protein Database
=earch by Pfam or PROSITE:

=earch |
[ e.g. PFOO2ST | Rihusnma/l)/F'SEDEEE . CYTOCHROME BS 2]

Search Pfam / PROSITE by either a name or an id
as given in examples.

*Note: Some proteins do not have associations to Pfam and PROSITE features.
This will restrict your search. 13


http://www.gramene.org/db/protein/protein_advanced

EN Protein Home | Search by Pfam or PROSITE | Browse by GO Slim | Documents | Tutorial

| =~ | m| e D R — ] R

_\_;_1_;_1_;
M| b= ) | = o

Type
Pfam
Ffam
Pfam
Ffam
Pfam
Ffam
PROSITE
PROSITE
PROSITE
PROSITE
PROSITE
PROSITE
PROSITE
PROSITE
PROSITE

Results of Pfam or PROSITE Search

Pfam Accession IDs.
Click to find proteins in
that protein family

[ e.g. PFO0281 , Ribosomal L5, PS50255 oAE_B5_2 ]

Protein Datal

Search by Pfam or PROSITE:  |Cwtochrome

15 matching rece ave heen found.

THl:
cytochrome b N
cytochrome b C
cytochrome c

FFOO032
FFO0034

FFO1333
FFO2167

Apocytochrome F

Cytochrome C1 @tual name Of the
Cytnchrnme_Nam/PROS|TE Class

CYTOCHREOME_BS 1
CHYTOCHREOME_C
CHTOCHEOME_P450
CHTOCHREOME_B_HEME
CHTOCHREOME_BSE1
CHTOCHREOME_BS5S
CYTOCHEOME BS 2

PROSITE Accession IDs.

Click to find proteins that
belong to that ID.

F=00190
P=00056
F=00192
P=50939
P=00537
P=a0255
F=00193
F=00191

14



List of Proteins belonging to Pfam or PROSITE Entrv

- Matrix displa Ys \
summary of all the
Plam/PROSITE
domains the given

List of proteins share

e addition to this

(e.0 PFO0O033). -

Dowwnload the
Lils/accesslons Lt
various formats

Protein Home | Search by Pfam or PROSITE | Browse by GO Slim |

Protein Databa

Click to link with the Pfam or ™" """
PROSITE database for more PFO0281 , Ribosamal L5 , PS50255 , CYTOC
information.

EE5 2]

Proteins that belong to PFO0033 ; cvtochrome b I (]:rut-?in 1dsil) ) ( protein ids(2) )] ( matnx )

Clrganisin ., |[Extended
(Cuttivar) =P Trembl Ac | GenBank id Prarm Info.

Cniza sativa (Japonica cultivar-grous) P121723 117818 P17123
(Mipponbare

Cniza sativa (ndica cultivar-grou

# Marne

Cytochrome BB

Protein Name
as recorded in
Gramene. Click
to view the detail

Cytochrame B F14833

Apocytochrome b E BHCRZ

Click to view the
Swiss-Prot protein

FO4165 FO4165

information. Click to view the QBRIDS 005 | QBRIDS
= entry page.
. GenBank (NCBI) BE9541 | QBENTA
7 Cytochrome b proteln entry page. 48478701 | QBL372
8 Cytochrome b } } 700 PO A7
; PR Click to view the Pfam Sy p—
poeyioETeme annotation (columin not

10 CYTOCHROME BE available for PROSITE). ailable| POSE42
11 Cytochrame bB .;53’11’??:373; QBENE4 | 49515025 |(QBENE4
12 Ubiguinaol-cytochrome-c reductase (EC 1.10 2.2 cytochrome Triticum timopheewi Q7MI04  Nat vailable | Q7204 15

b (Mot available )


http://www.gramene.org/db/protein/protein_advanced?pfam=PF00033

Browse by GO Slim

EY Protein Home | Search by Pfam or PROSITE | Browse by GO Slim ccuments | Tuterial | FAG

Protein Database

[ Wildcards On | Search

Click to search category in GO |

(See ontology tutorial).
Brﬂm

Browse by Molecular

Function Browse by Biologic
s nucleus
s catalytic activity amino acid metabolism s mitochondria
carbohydrate metabolism s plastid
qula lipid metabalizm s endoplasmic reticulum
s zignal transducer —<=ic_gcid metabolism s Cytosal
o antioxidant activity protein e : s ribosome
s structural malecule cell cycle s chromosome

activity cytoskeleton

s transporter

cell organization
cell communication

—/

» transcription stress response Click a term to quickly browse the
regulator transpor . .

. tranala_tinrj regulator electran transprot OntOIOQy database to find a list of

» DNA binding photosynthesis proteins associated with these

s RMNA binding energy pathway .

o nucleatide binding particular keywords

@ Owntology tutorial). -

Note: Many proteins do not have associations to Gene Ontology (GO) 16
terms. This will restrict your search.



http://www.gramene.org/protein/#browse
http://www.gramene.org/tutorials/ontologies.html
http://www.gramene.org/db/ontology/search_term?id=GO:0030234

Results for GO Slim

The GO term details include
name, synonyms, definition and

comments (if any).
N Summary for GO Term: enzyme regulator activity (G0O:0030234)

Term Name enzyme regulator activity
Synonym enzyme rmodulatar.
Definition Modulates the activity of an enzyme.
Derivation
e molecular_function (GO:0003674) #5997 &
< [i] enzyme requlator activity (G0:0030234) #648
/ m [i] enzyme inhibitor activity (GO:0004857
p m [i] enzyme activator activity (GO:0005047) #7 &8
Tl/le t@VVVL S [i] cyelin-dependent protein kinase 5 activator requlator activit
’ ’ [i] kinase requlator activity (GO:0019207) #27 &
LLV\«@Q@@ L [i] phosphatase regulator activity (GO:0019208] #35 & \[ b \
[i] nitric-oxide synthase requlator activity (GO:0050235) #) Numioey 0{
V\/LDL&GM.LQV [i] quanylate cyclase requlatar activity (GO:0030249) #) & L ,
4 [i] GTPase regulator activity (30:0030695) #19 & YoTeLns
-(CM'V\'CtLOV\’ [i] histone deacetylase requlator activity (GO:0035033) #0 & P , . 0{
[i] histane acetyltransferase requlatar activity (GO0:0035034) #0 ASSOCLATE
cate@”@ tree [i] guiding stereospecific synthesis activity (GO:0042345) #0 , ,
awd l:tS [i] amithine decarboxylase requlator activity (GO:0042973) #0 & WLtl/] tl/lLS
[i] caspase requlator activity (GO:00430225) #0 &
\OVILLO‘Y@VL [i] methionine adenosyltransferase regulator activity (GO:00482700 #0 telfl/l/t. j
Total Number of
Annotations:
Ensembl gene: 183 oryza sativa Ensembl genes
proteins 455 proteins (aegilops markgrafi(3), acgilops speltoides(d), aegilops taus -
ix lacryma-jobi(2), eleusine coracana(l), hordeurn wulgare(33), hordeum vulgare
natail), oryza sativa(d3), aryza sativa (indica cultivar-group)d), oryza s3

donaorus pratensis(1), secale cereale(®), setaria italica(2), sorg
it] I urum(4), triticurn urartul3

Links to proteins associated
with term.

@ Expandable tree
Leon informs
You that chila
terms exist.

Bdd ohjects, B43 associations

A summary of the total
number of Annotations to
the given Gene Ontology
(GO) term.

Maore information a atahase.



http://www.gramene.org/db/ontology/search_term?id=GO:0030234

Documents

EY Protein Home | Search by Pfam or PROSITE | Browse by GO Slim ml Tutorial | FAGQ | Help

Resources offering
information and
Documents: Help regarding the associations: Download Sequences:
2

d on Gramene curation. Download in bulk from:

+ Help docu proteln database. * (Sramene
+ Evidence codes ¥+ Sramene [download] + 5P TrEMBL:
+ [atabase release notes *+ (50 Consortium [download] Oryza, fea, Awena, Hordeumn,
* For help on association file please consult the README file Triticurmn, Aegilops, Secale, Sorghum,

Fenniseturn, Lolium, Saccharm,
* () sstiva indica [ Yu et al 2002

Cellular localization predictions:
Fredotar and TargetP were used to predict localization to plastid, mitochondria and secretary vesiclular localization.
The method used is described in Gramene reference 7047,

+ [Download Predotar predictions
+ [Download TargetP predictions

THRHMM (v, 2.0 was used to predict Transmembrane localization.
The method used is described in Gramene reference 7047,

+ Download TMHMM predictions

18



Tutorials offered in
PDF, Powerpoint,
or HTML. -

Tutorial & FAQ

Protein Home | Search by Pfam or PROSITE | Browse by GO Slim | Documentg | Tutorial | FAQ | Help
W d=NF WANP § 2N ) & Scarch | Genomes | Download | Resources | About | Help Feedback
Gramene FAQ
[Categary Title and Options] [Edit Categary Permissions]
[Duplicate Category as Answer]  [Mew Answer in "Gramens FAQ"] [Mew Subcategory of "Gramene FAQ"]
[Insert Text Herg] [Inzert Uploaded Text Here]
[Edit This Text]
[Duplicate This Text] Gramene FAQ's may be browsed by category (hased on datasets) or may be searched by keyword. (see search on bottom left of pag
[Remaove This Text] 2006-Feb-17 8:53am cerl7@comell.edu

[Upload Mew Bag Here]

[Insern Text Here) [Inzert Uploaded Text Here]

Submit a question
to Gramene

[Edit This Text]

[Duplicate This Text] Select module for FAQ

[Upload Mew Bag Here]

Search FAQ by keyword

[Inzert Uploaded Text Here]

This documep p/dev.gramene. argfcgi-binform ?file=1
[Search] [Appearance]  [Show This Entire Category] [Show This Categary As Text] [Show This Entire Category As Text] [Hide Expert Edit Commands]
This is a Fag-O-Matic 2.721.



Protein Home | Search by Pfam or PROSITE | Browse by GO Slim | Documents | Tutorial | F.ﬁ.{}

Protein Database Help Document

Search: You can search the protein database using any of the following: SWISSPROT accesion number, SPTrEMEBL ID, Pratein Sequence Identifier
(Protein_IDY, Genbank's Gl number, protein name, gene name, species or cultivar,

If your guery finds more than 500 matching records, only the first 00 records will be displayed. To se
another link, showing only the Accession numbers in a table. This table will not give you an extended Help documents

subspecies-cultivar) and Evidence codes. However the accession numbers will carry a hotlink to the . n g

(subsp ) ’ provide definitions of
Rice Protein page

s General Information: terms Used, as We” as

® Name(s): Shows the names of the protein molecule based on its function or phenotype. h|nts for SearCheS-
m Symbol: Shows the protein symboal.

®m Synonym: Shows all the alternate names (aliases) by which the molecule is called in various databases and in scientific literature.
u

u

E.C. Number{s): Shows the designated Enzyme Commission (E.C.) number. The EC numbers link to GenomeMet, Japan
Gene symbol: Lists all the gene symbaols by which the molecule is called, as designated by the Commission on Plant Gene Monmenclature or
by those cited in literature.

m Best hits to TIGR rice gene models: The link generates a BLASTP query by using the respective protein sequence against the peptide
sequences deduced from the TIGR rice gene models. The query retuns a set of best hits on the rice gene models mapped on the TIGR's rice
genome assembly of the IRGSP sequence. From the BLAST results page you can use the links to browse the appropriate locus on the rice
genome ar the TIGR-rice gene model. Ta learn how to use BELAST search, please visit the BLAST help document

® Accession numbers: |s the Swissprot accession number, same as the "AC" field from SWWALL (EMBL) record and "ACCESSION" field of
GenBank record of the respective protein entry. Links the protein entry to the other databases namely, GenBank protein database, and
SWYISSPROT-TrEMBL.

m Database references: Provides a link to the corresponding entry in the species specific databases such as Grainlenes (oat, barley, wheat, rye)
and MaizeGDE [maize).

®m Organism: Represents the taxonomy of the organism from which the protein sequence or the corresponding nuclectide sequence of the gene wa:
derived.

®m Species: Shows the Genus and species names and provides link to Gramene's Taxonomy ontology for further information.

m Tultivars Tha naean af tho varvintedetac bl fnnrmnnlacrmdcnlbioar 00 fraen wohich tho camanen weae daviend . Tha mavan af tho aarranlacen



Contact Gramene

Wa the feedback button, located at the top of every page, to

provide feedback or to ask questions about Gramene.

Email Gramene at gramene@gramene.org
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