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RGAP, Michigan State University- Rice Genome Annotation Project; RIS, Rice Information
System; OMAP, Oryza Mapping Alignment Project; SSR, Simple Sequence Repeats; QTL,
Quantitative Trait Loci.
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£33 s 059, Julis «(Rice genome annotation)
o359, «(Rice Annotation Project) RAP | &,
MSU- L ofSis Al oSl @ o5y o
Michigan State University-Rice ) RGAP
SleMbl wiwsws ¢ (Genome Annotation Project
aib e (Rice Information System) RIS L &
s Gle ledbl (ae 4w ! (Childs, 2009)
RISe § RGAP RAP-DB oKl ,o w5y w |,
a8 ol RISE oL aid oy cpl jo anles oo )
59 9 w5 oo )l | oanl 665 @ p55 g5 ledlll
s Kyl @ pody bl ol S0 ol

Gramene, #38, ) awlF oL Jled aseus o
e @S VY gy Jlg aledlbl (August 2013
ol ean Al (e 4 VY L)
s 3l al, 55 ol 6l (WWw.gramene.org)
(Flicek et al., 2009) w5 o oolazw! Ensembl oA
2593 b 4l wad Gl g lS slaasis p ogdle
Wing et al., ) OMAP) @i, gl paiits o gollas
0. (Spd 4l (oeiS pgal 4 glp 2005
0. brachyantha Y pjge4,S osS (595L 5 rufipogon
O. 0. barthii .O. rufipogon .O. nivara
0. 5 O. officinalis .O. minuta CC glaberrima
Youens-Clark et al., ) &5 o 5,52 35 punctata
2011

Ty pP) Gwdd oL
b & ol oo Iy & cl lale sl @y
3 2 @r pe) JIF omPoim b plaS e, Jl5
Jl o (indica) Soon) § Gaponica) Ksel> 4545 1)
Goff et al., 2002; Yu et al., ) s& yawe Y-V
el JIs5 oM Y0 Jluo ;o o1 Jlss 4 5 (2002
o590 Ly (Nipponbare o8) Wslj @yr esi)
w8 e (IRGSP) @ psiy by Mellom
«(Annotation databases) (5 i SleMb! sbeolSL
5 &5 sladae (95 sl daJlys 3,50 50 (Sledbl
ooy L 5 o JIgf Sleogas 5,50 50 Glndgs
Koy o B 0 55 sl lp on)S
oesls b (Childs, 2009) oS o )l Sledlbl
15 S anlg e ehis g3 JolS g5 ledll
ol gl s Sl S50 pei Sleogas 5
M 5ey s 5 S50, Glap eend Jols (el
el Jelse (35 slodlgils i il g batisn
SSR) ssls 6,85 sla Jlsi 5,55 sl g conss
892 Sledbl cwl (GC) (g puilsS  Jlade o
G slo,Silis 5 el (b ln adlsie
.(Mochida and Shinozaki, 2010) wiss eslazwl 5.5
DNA JIs 5,50 15 S Sledbl ool ol ples o
& BLAST a5 x| 5l .ol ool 3 lays s o Lo
Wias ez Glp basby oy 5l S ol
i o jee g Billay g g Gl sl ool anslis
o)l 0gzg LolL ol yo 58 BLAST L ey o
oS Sledbl mle cosypd (Altschul ef al., 1997)

w8 oo bl ) @ poi Jos Sledbl oS (6 i SLAI slaolGL -Y Jgoor
Table 2. Rice annotation databases that represent sequenced rice
genome information

Database name URL
RAP-DB http://rapdb.dna.affrc.go.jp/
RISe http://rise.genomics.org.cn/rice/index2.jsp
RGAP http://rice.plantbiology.msu.edu/
Gramene® http://www.gramene.org/Oryza_sativa/index.html
NCBI* http://www.ncbi.nlm.nih.gov/
Phytozome® http://www.phtozome.net/Phytozome _info.php

S o )] 55 | baieS le ey ledll g 5 ogdle
* Represent genome information of rice and other species.
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(Hirano et al., 2008)
Table 3. Websites include online programs for gene prediction
in rice (Hirano et al., 2008)

oy oS5 0!
Website URL
FGENESH+ http://www.softberry.com/
JIGSAW http://www.cbcb.umd.edu/software/jigsaw/
RiceGAAS http://ricegaas.dna.affrc.go.jp/usr/
Agene http://servers.binf.ku.dk/agene/
Augustus http://augustus.gobics.de/
GeneZilla http://www.genezilla.org/

GlimmerHMM  http://cbcb.umd.edu/software/glimmerhmm/

Ty lpal )T oL 0 05250 Dledbl Jlade -F Jgax
Table 4. Information content available in Gramene database for rice

Markers b Sl 82776

Genes lacys 2713

QTL 8646
Proteins (o eie 158224

Maps laias 102
Pathways (o .. 05 FOFY . &l s YO

350 Rice Pathways for 45420 genes
Diversity g5 e, ATY 5 g L VAV
1617 Rice Markers and 841 Germplasms

Adapted from ver. #39, 2014. #39,2014 a5es jlas 5 5

http://www.gramene.org/species/oryza/rice_stat.html

1]
ng

plant patiways databases {BicCyc and Pant

nnnnn sations

Gramens Fortals

. Browse gene ancolations & diversty data
* BLAST: Akgn DNA & Erolein sequences
- Plant Reactome: Brows atory patfmays
- PatNWays databases: BCOYC based CHIULAr METADOIC MeTworts for 10 part species
* Gramene Mart: Customized data queries
- Bulk dewnlaads

RCHIVE - Marers, Protrins and Gntology databases, QLS. Comparative hags

L s @ Gy it ;0 GalS OlalS 8 S o )ls )b 5l el § s Gledbl ggmine a5 Lol aman - IS

el o3 el gz 5te Byl
Figure 1. Home page of Gramene. Searching information in Gramene may via entering keywords in "Quick
Search" section or "Search" menu.
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Table 5. Key words for searching in each section of gramene database

97 A e gl wlals
Search category Permissive key words
Siles 455 g5 5 (C104 L RM237 sasle) [Sils ol
Marker Marker name (example: RM237 or C104) and species type
QTL (Quality :0:5l) cio g5 (AMCYN 1) Cuo Joows (Amylose Content :aile) Cio ol
Lo ¢p3909,5" 0 Loy (555 05,5 (Apparent Amylose Content :uiils) o Bl e SlalS
(AQBOO1 :asl) QTL accession ID g ouls yiiie sQTL
Trait name (example: Amylose Content), trait symbol (example: AMCYN)), trait type
(example: Quality), trait synonym terms (example: Apparent Amylose Content), linkage
group, chromosome number, published QTLs symbols and QTL accession ID (example:
AQBO001)
S e &5 o b RM22 :ule) [Silis b «(RA4968 1aile) musdlsps oylas «(IR36 1aiilo) pusdlpy ob

Genetic diversity

05
Gene

Protein

TSy
Germplasm
ol 5 o Ylia
LiteratureS

ol s

Ontology

Germplasm name (example: IR36), germplasm number (example: RA4968), marker name
(example: RM22) or gene loci

g Sudo 09,5 03led (35 Jeons b b
Gene name or symbol, chromosome number, trait and etc
L indica :0:3l) 4355 s (waxy i) (5 ab (granule-bound starch synthase :osle) 59, pb
SWISSPROT _sledbl ol ;0 sy o] Logase ojleis (IR36 :0le) o3, ob «(aponica
SPTrEMBL  sleMbl oS50 ID g4 (BAA01272.1 :a5l) (SWISSPROT accession number)
Protein_ID 4 Genbank GI »,leis (UGST-ORYSA :usl)

Protein name (example: granule-bound starch synthase), gene name (example: waxy),
species name (example: indica or japonica), cultivar name (example: IR36), Specific
number of protein in SWISSPROT database (SWISSPROT accession number) (example:
BAAO01272.1), SPTrTEMBL database ID type (example: UGST-ORYSA), Genbank GI
number and Protein 1D

3955 b medlyp 5 oslads (faponica :aiile) 55 el
Species name (example: japonica), germplasm or genotype number
PubMed ID L, JU,55 olsxe conimsgs pb
Author's name, journal title or PubMed ID
Ontology ID U accession «(defense response 4 days to heading Zea mays :0ile) sowsl &5l
o 3 o 1a>g5) (panicle L, Culm length :asle) Golyie colul b (TO:0000303 :uiile) s o 50

(o903 2)ly S (nl o 5ol5 DLl Glsie 4 plgioed ], 05
Nominal term (example: days to heading, defense response and Zea mays), accession or
Ontology ID (example: TO:0000303) or synonym names (example: Culm length or
panicle). (Note: gene name and symbol can not be entered as keywords in this section)

ol om dlie Sl oS il s o8 ol 5l
)15 0929 i T el ya (Sl 5 o yens
(Proteins) b ySig

oMb gl azal § Sl oKyl (puiigy s
analS ool I ond aiS SlapByy I (6t
SWISSPROT-  lodbl oS, 5 o ail e
onl el 00l (5,910,558 pae sl g Tremble
L olag) oVsgame (JoSlge 25515 Jold Sledbl
Ol 0 oeSsn 2 45 (Sojslsm sloanl degntisy
logratisn 635,18 Jome o5 ok izl g cel 150

@1y OBl nl (o) egs s abbee puiS ln
5 ol o 1, T Sl b oams e olylS
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Abstract

Advances of technology and the speed of genetic researches have enhanced genetic data in
different fields like nucleotides and amino acids sequences, genes and proteins functions, mutants and
their phenotypes, markers and etc. In addition to its volume, genetic information is complex and has
subtle differences in the experimental manners which can influence on the quality and interpretation of
the data. Thus it is crucial to describe and categorize the data related to genes and its phenotype
information in the way that rapid and easy comparison of them be available. The use of genetic
databases can help researchers to complete and update their researches and it awards them of the latest
acquisitions of the science. Application of genetic databases in research for cereal is prevalent in
recent years. This article will review databases which offer comprehensive information of rice genome
and then one of the most usage cereal databases will be introduced.
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