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The Rice Annotation Project Database

The Rice Annotation Project (RAP)

was conceptualized in 2004
upon the completion of the

Oryza sativa ssp. japonica cv. Nipponbare genome sequencing by the International Rice
Genome Sequencing Project with the aim of providing the scientific community with an
accurate and timely annotation of the rice genome sequence. One of the major objectives of this
project is to facilitate a comprehensive analysis of the genome structure and function of rice on

the basis of the annotation.

GBrowse

Browse rice genome
and genes

BLAST

Execute NCBI BLAST
against rice genome

© More

BLAT

Align your sequence
with rice genome

What's New

05/Aug/2016 JEU

» We have updated CGSNL
annotation and manual curation
data (see update 2016-08-
05.txt).

09/Mar/2016

» We have updated CGSNL
annotation and manual curation

or genes data (see update 2016-03-

09.txt).

« Link to the TENOR database
(Kawahara et al. 2016) was
added to the "DB references"
tab in the Gene details view.

ID Converter Keyword search

Search

Convert IDs between
RAP and MSU

Advanced 21/Dec/2015

« We are pleased to announce
that RAP-DB has been
reopened. We apologize for a
long period of maintenance.
Please note that RAP-DB legacy
site

Build5 -> IRGSP-
1.0
History(Search)
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1.0 History(List)
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Kawahara Y et al. Rice 2013, 6:4

FR 2 (L.
Improvement of the Oryza sativa Nipponbare Os-Nipponbare-Reference-

reference genome using next generation
sequence and optical map data

Yoshihiro Kawahara', Melissa de la Bastide®, John P Hamilton®, Hiroyuki Kanamori', W Richard McCombie?,
Shu Quyang®, David C Schwartz’, Tsuyoshi Tanaka', Jianzhong Wu', Shigue Zhou®, Kevin L Childs®,
Rebecca M Davidson™®, Haining Lin™’, Lina Quesada-Ocampo®, Brieanne Vaillancourt®, Hiroaki Sakai',
sung Shin Lee', Jungsok Kim', Hisataka Numa', Takeshi Itoh', C Robin Buell® and Takashi Matsumoto'

IRGSP-1.0 pseudomolecules
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MSU Rice Genome Annotation
RAP-DB Project Database
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The Rice Annotation Project Database

The Rice Annotation Project (RAP) "8 concepiualized in 2004

Rice Genome Annotation Project
Funded by the NSF

upon the completion of the What's New Rice Gene Annotation - Analyses/Tools ~ Genome Browser
Oryza sativa ssp. japonica cv. Nipponbare genome sequencing by the International Rice

Genome Sequencing Project with the aim of providing the scientific community with an 05/Aug/2016 § NEW
accurate and timely annectation of the rice genome sequence. One of the major objectives of this * We have updated CGSNL ) RGAP 7 Summary
project is to facilitate a comprehensive analysis of the genome structure and function of rice on annotation and manual curation
the basis of the annotation. data (see update 2016-08-
© More 05.xt). Gene Annotation
GBrowse BLAST .. 2 09/Mar/2016 Total loci 55,986
L Non-TE Loci
Browse rice genome Execute NCBI BLAST fly Aligh your sequence » We have updated CGSNL Number 39 045
and genes against rice genome ’ annotation and manual curation g
or genes 3 dat date 2016-03- Gene models 49,066
ata (see update 2016-03- Gene size 2,853 bp
09.6d4). Exons/gene 4.9
— = Link to the TENOR database Introns/gene 3.9
1D Converter N Keyword search (Kawahara et al. 2016) was TE Loai
\ 3 added to the "DB references" Number 16,941
Convert IDs between Keywords ) 3 !
RAP and MSU P A tab in the Gene details view. Gene models 17,272
Gene size 3,223 bp
Search Advanced REEE S Exons/gene 4.2
Q = We are pleased to announce Introns/gene 3.2
that RAP-DB has been P B
Build5 -> IRGSP- | Build5 -> IRGSP- reopened. We apologize for a enome Browser
1.0 1.0 History(List) /[ long period of maintenance. 83 tracks of annotation
History(Search) wokk ¥ Please note that RAP-DB legacy
site Popular Tools
fhttn-lrandhlanars Ana affre Aan in)
(<] i © More BLAST

Introduction to the Rice Genome
Annotation Project

Feb 6, 2013 - A paper describing the unified Os-Nipponbare-
Reference-IRGSP-1.0 pseudomolecules and MSU Rice
Genome Annotation Project Release 7 has been published in
the journal Rice.

The MSU Rice Genome Annotation Project Database and Resource is a
MNational Science Foundation project and provides sequence and
annoctation data for the rice genome.

This website provides genome sequence from the Nipponbare
subspecies of rice and annotation of the 12 rice chromosomes. These
data are available through search pages and cur Genome Browser
that provides an integrated display of annotation data.

Release 7 - Unified Rice Pseudomolecules

In cooperation with researchers at the Agrogenomics Research
Center at the National Institute of Agrobioclogical Sciences,
Tsukuba, Japan, we have prepared a final assembly of the rice
pseudomolecules. These pseudomolecule sequences are now commaon
to both the MSU Rice Genome Annotation Project and the Rice
Annotation Project Database (RAP-DB)/International Rice

RGAP Updates

February 6, 2013

- A paper describing the unified
Os-Nipponbare-Reference-
IRGSP-1.0 pseudomolecules and
MSU Rice Genome Annotation
Project Release 7 has been
published.

February 7, 2012

—~The GFF3 and brief info files were
updated on the FTP site. The update
corrects issues with the UTR feature
type and several cases where the
mRNA coordinates were incorrect.
The sequence files and other
features in the GFF3 files were not
changed.

October 31, 2011
—Release 7 of the MSU Rice Genome
Annctation Project is available.

~This release is based on & new
pseudomolecule  assembly  (Os-
Nipponbare-Reference-IRGSP-1.0}
made in collaboration with the
Agrogenomics Research Center at
the Mational Institute of
Agrobiclogical Sciences, Tsukuba,
Japan. This set of pseudomolecules
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The Rice Annotation Project Database

The Rice Annotation Project (RAP) "2 conceptuatized in 2004

upon the completion of the What's New Rice Gene Annotation ~ Analyses/Tools ~ Genome Browser

Oryza sativa ssp. japonica cv. Nipponbare genome sequencing by the International Rice
05/Aug/2016 JXET

Rice Genome Annotation Project

Funded by the NSF

Genome Sequencing Project with the aim of providing the scientific community with an

Introduction to the Rice Genome

Annotation Project

RGAP Updates

February 6, 2013

Feb 6, 2013 - A paper describing the unified Os-Nipponbare-

Reference-IRGSP-1.0 pseudomolecules and MSU Rice
Genome Annotation Project Release 7 has been published in
the journal Rice.

The MSU Rice Genome Annotation Preject Database and Resource is a

accurate and timely annotation of the rice genome sequence. One of the major objectives of this * We havle updated CGSNL . RGAP 7 Summary
project is to facilitate a comprehensive analysis of the genome structure and function of rice on annotation and manual curation
the basis of the annotation. data (see update 2016-08-
© More 05.txt). Gene Annotation
BLAST ® v? BLAT 09/Mar/2016 Total loci _ 55,986
Execute _NCBI BLAST Lo } Align your sequence « We have updated CGSNL :EnmA;:rLocl 39,045
agalnst rice genome ; with rice genome annotation and manual curation Gene models 49,066
data (see update 2016-03- Gene size 2,853 bp
n 09.txt). Exons/gene 4.9
« Link to the TENOR database Introns/gene 3.9
ID Converter ‘ Keyword search (Kawahara et al. 2016) was TE Loci
ConvertIDs batween % A added to the "DB references" Number 16,941
RAP and MSU - tab in the Gene details view. Gene models 17,272
p Gene size 3,223 bp
[ Search ‘ Advanced 21/Dec/2015 Exons/gene 4.2
. « We are pleased to announce Introns/gene 3.2
that RAP-DB has been
Build5 -> IRGSP- | Build5 -> IRGSP- reopened. We apologize for a Genome Browser
1.0 1.0 History(List) { long period of maintenance. 83 tracks of annotation
History(Search) ravere ] Please note that RAP-DB legacy
site Popular Tools
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National Science Foundation project and provides sequence and
annotation data for the rice genome.

This website provides genome seguence from the Nipponbare
subspecies of rice and annotation of the 12 rice chromosomes. These
data are available through search pages and our Genome Browser
that provides an integrated display of annotation data.

Release 7 - Unified Rice Pseudomolecules

In cooperation with researchers at the Agrogenomics Research
Center at the National Institute of Agrobiclogical Sciences
Tsukuba, Japan, we have prepared a final assembly of the rice
pseudomolecules. These pseudomolecule sequences are NOW COMMON
to both the MSU Rice Genome Annotation Project and the Rice
Annotation Project Database {RAP-DB)/International Rice
Genome Sequencing Project. This effort was undertaken in order

- A paper describing the unified
Os-Nipponbare-Reference-
IRGSP-1.0 pseudomolecules and
MSU Rice Genome Annotation
Project Release 7 has been
published.

February 7, 2012

-The GFF3 and brief info files were
updated on the FTP site. The update
corrects issues with the UTR feature
type and several cases where the
mRNA coordinates were incorrect,
The sequence files and other
features in the GFF3 files were not
changed.

October 31, 2011

-Release 7 of the MSU Rice Genome
Annotation Project is available.
~This release is based on a new
pseudomolecule  assembly  (Os-
Nipponbare-Reference-IRGSP-1.0}
made in collaboration with the
Agrogenomics Research Center at
the Mational Institute of
Agrobiological Sciences, Tsukuba,

Japan. This set of pseudomolecules
nnifise tha mravinne MQI with bhe

=505 g s IRGSP-1.0 annotation
WA/ 3~ (release 2016-08-05)
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Gene Nomenclature Syﬂtem for Rice Integrated Rice Science Database
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The Rice Annotation Project Database

The Rice Annotation Project (RAP) " conceptualized in 2004

upon the completion of the

Oryza sativa ssp. japonica cv. Nipponbare genome sequencing by the International Rice
Genome Sequencing Project with the aim of providing the scientific community with an
accurate and timely annotation of the rice genome sequence. One of the major objectives of this
project is to facilitate a comprehensive analysis of the genome structure and function of rice on

the basis of the annotation.

BLAST

Execute NCBI BLAST
against rice genome

ID Converter

Convert IDs between
RAP and MSU

Build5 -> IRGSP-
1.0
History(Search)

2

S —AEFEE2[O

© More

BLAT

Align your sequence
with rice genome

Keyword search

Build5 -> IRGSP-
1.0 History(List)
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What's New

05/Aug/2016 JNEI
« We have updated CGSNL

K G e

annotation and manual curation
data (see update 2016-08-

05.txt).

09/Mar/2016
« We have updated CGSNL

annotation and manual curation
data (see update 2016-03-

09.txt).

Link to the TENOR database

(Kawahara et al. 2016) was
added to the "DB references"
tab in the Gene details view.

21/Dec/2015

« We are pleased to announce

that RAP-DB has been

reopened. We apologize for a
long period of maintenance.
Please note that RAP-DB legacy

site
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The Rice Annotation Project Database

The Rice Annotation Project (RAP) "3 conceptuatized in 2004

upon the completion of the What's New
Oryza sativa ssp. japonica cv. Nipponbare genome sequencing by the International Rice

Genome Sequencing Project with the aim of providing the scientific community with an 05/Aug/2016 P NEW

accurate and timely annotation of the rice genome sequence. One of the major objectives of this » We have updated CGSNL
project is to facilitate a comprehensive analysis of the genome structure and function of rice on annotation and manual curation
the basis of the annotation. data (see update 2016-08-
© More 05.txt).
GBrowse BLAST Ry e JGRERS 09/Mar/2016
Browse rice genome Execute NCBI BLAST 'y _>"j-':; , % 2+ | Align your sequence « We have updated CGSNL
and genes against rice genome ‘ ﬂ- " .-" 4 with rice genome annotation and manual curation
oF ganes data (see update 2016-03-
09.txt).
e e Link to the TENOR database
ID Converter ‘ AL BN Keyword search (Kawahara et al. 2016) was

added to the "DB references"

Convert IDs between R AN
4" : K d . : :
Sl ,, | tab in the Gene details view.

Search Advanced 21/Dec/2015
Q ' By « We are pleased to announce
- - that RAP-DB has been
Build5 -> IRGSP- Build5 -> IRGSP- | reopened. We apologize for a
1.0 1.0 History(List) long period of maintenance.
History(Search) FarA : Please note that RAP-DB legacy
site
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£ © More
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The Rice Annotation Project Database

5 . . was conceptualized in 2004
The Rice Annotation Project (RAP) R EE G What's Mo

Oryza sativa ssp. japonica cv. Nipponbare genome sequencing by the International Rice P —— . — Tt . R e, .. M L m...muuw-..u-....m-muu.mul

Genome Sequencing Project with the aim of providing the scientific community with an 5. i
accurate and timely annotation of the rice genome sequence. One of the major objectives of this : A Vance ke wor Sea rCh ;
project is to facilitate a comprehensive analysis of the genome structure and function of riceon £

the basis of the annotation.

]

‘Search string

'i
|
© More /i E
GBrowse BLAST 3 f’."‘ . ] BLaT / ; |
T o VRS / Search all words (AND search): Sh4 {
Browse rice genome Execute NCBI BLAST RN TH =y k', ] Align your sequence i i
and genes against rice genome  RESEERIRRERE S S E ] with rice genome { Search exact phrase (Phrase search): l
or genes AR e P :
f Search any words (OR search): |
! Exclude words (NOT search): E
ID Converter Keyword search g
RAP and MSU i Search attributes g
i i
Search Advanced ! E
i ¥ Gene identifier (e.g. 0s01g0100600, Os01t0100600-01, AK121362) E
Builds -> IRGSP- | Builds -> IRGSP- - | | ¥ Gene description |
1.0 1.0 History(List) \ i ¥ CGSNL Gene Symbol i
En History(Search | ¢ | |
stony(Search) =] o 4o | ¥ CGSNL Gene Name E
: ¥ CGSNL Gene Symbol Synonym(s) %
£ { ¥ CGSNL Gene Name Synonym(s) i
1 i
£ | | Gene ontology (e.g. nucleic acid binding, GO:0003676) |
- - - || Functional domain (InterPro) (e.g. Single-stranded nucleic acid binding R3H, IPR001374) E
="} ="} ="} ~ ~
EinFID. Bz F%. BloF>> |
\ \ ! i
A A = |\ $ | Output options !
! G Ontol |
ML, #EeE¥#k. Gene Ontolgy. |
AEE I< >( /]/ z \ t“ C“*ﬁ$ b\‘ = i Results per page:| 10 3| |
:
1 |
| ?
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'8 =GBrowse

» . e
//’l Details [ DB references ]\\_ Sequences Gene Structure
/ | ) \'-.
Shd ' / | TP —— . =
/ ~ - H
4 T =
Hits ( Search results 1 -4 of 4) /.~' LOCUS Details DB references Sequences Gene Structure
/""
. /. . 0s04g0670900
ID Description / Positic INTERPRO
/
/ DESCRIPTION
/ MYB-like ( IPRO17877 ) %-EB DB
Similar to Protein =/
/ _ - | A Bl Y ~
050390449200 (oasrgs?tr:)ilfgz?olo- /chr03:19244015 Homeodomain-like containing prot KEGG e InterP rOUDHsz RXA>
/ N =
o TRANSCRIPT EVIDENCE e0410670500.00 « KEGGOOXEEI~w T
/ = 'f_ n
/ ) ] (j )
DQ383374 (DDBJ, Best hit) ORYZABASE Oryza base BHIL i |ﬁ$l§
/ \
0s03t0449200-00 Similar JO Protein . 3.1 9544015 o TENORO) 'fE i %Eﬁlﬁﬁﬁ
arg/qﬁaute 7. PROTEIN EVIDENCE 8737
/ JIRENDU> D
;'/ Q25871 (UniProt) EXPRESSION DATABASES
/ﬁomeodomain—like
/ containing protein. . CGSNL GENE SYMBOL TENOR
050490670900 /' = 1y 410670000 | CTO4:34231186
/ 00)
SH4
{ %. Homeodomain-like CGSNL GENE NAME \21_?1 D
| 0s04t0670900-00 | chr04:34231186 LI = VAN

| containing protein.

N —" q SHATTERING 4 o 1B FHEEEBER
CGSNL GENE SYMBOL SYNONYM(S) ¢ $E%'}-E “1:7]-] DL t 7> le‘ﬁ $E
. /5’ S INDE ODI E>> X5k
« BIRT% - 22 NL
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The Rice Annotation Project Database

. - . was conceptua
The Rice Annotation Project (RAP) .. the co

Oryza sativa ssp. japonica cv. Nipponbare genome sequencing by the Interna
Genome Sequencing Project with the aim of providing the scientific communit
accurate and timely annotation of the rice genome sequence. One of the major objé
project is to facilitate a comprehensive analysis of the genome structure and functig
the basis of the annotation.

BLAT

Query sequence

ID Converter

Keyword Search

(BLAST/BLAT)

1kbp |

0 BLATH &

L i L M 1 L
34231k 39232k

gquery

M 1 M
34233k

|

—_

Representative transcripts H 7]
Os04 QR00-00
< A

MSU Osal Rice Gene Mode
LOC/ 0=04257530 .1

/

anual curation

dated CGSNL
ind manual curation

Query: 0s04t0670900-00 (1173 letters)

=GBrowse

* Enter query sequence in FASTA format chro4
Qagcggggagecy .
. Q Hit
Eggtg;gaagcggcggcggctgagccggctggggtcgagcgtggtgaggagcgcga Alignment m start — ctart ! End
gtagegAGGACGCTGGTGGCGTGCGAGGAGAAGCGGGAGCGLCCGGL m 1 348 ) 34231156 S4232523
ACCGGGAGCTGCTG
CAGCTGGAGGAGCGGLGGLTGLCGCCTCGAGGAGGAGCGCACCGA
GGTCCGCCGCCAGGGT Query: 1 tcatcggecggaggagtegecgetgeggtggteggagacgagegcgtegatggcggagga 60
TTeGC e CCTCATCG LG CGTCAACAGCCTCTCCTCCGCCATEC CEEPETEETTEEE e et e e e e e e et e e e e e e e e e e e e e
ACGCCCTOGTCTCC ® Hit : 34231186 tcatcggccggaggagtcgeecgetgeggteggteggagacgagggegtggatggeggagga 34231245
GACCACCGCAGCGGCGACTCCTCCGGCCGATGA e Query: 61 gaggctgttgacggeggegatgaggecggegaageectggeggeggaccteggtgegete 120
FREETTEET e e e e et e e e e e e e e e e e e
Up|nad FASTA file =7 7 L% BN | BRI TWERTA v Hit : 34231246 gaggctgttgacggcggcgatgaggceggegaagecctggeggeggaccteggtgegete 34231305
/“M Query: 121 ctcectegaggegeageegecgetectecagetgeageagetcecggtgecggegeteceg 180
,..-‘/ NRRRR RN RN RN RN AR N AR N AR RN ARy
-I-a rg Et EEqu ence o Hit : 34231306 ctcctcgaggegeagecgeegetectecagetgeageageteceggtgecggegeteceg 34231365
// Query: 181 cttctectegeacgecaccagegtectegecaccaccgtegegetectecaccacgetega 240
FREETTEET e e e e et e e e e e e e e e e e e
Rice genome sequence {05 Ni are RE'FEFEHC'E IRGSP-1 Hit : 34231366 cttctcctcgeacgecaccagegtectegecaccaccgtegegetectecaccacgetega 34231425
{,@‘E Query: 241 ccccagecggetcageegecgecgettegectecggetecccgeecgaccectectecte 300
— FEEETTEET et e et e e e e e e e e e e e e e e e
B Hit : 34231426 ccccageceggetcagecgeegeegettegectecggeteccegeccgaccectectecte 34231485

i e

Query: 301 ctcccccgacteecgacgacceegacatetectecteeg 338

CECEETEEE TRt et e e e e ety
Hit : 34231486 ctcccccgactccgacgaccccgacatctectecteeg 34231523

Identity (%)

100



rQap-db £~ : ID Converter

The Rice Annotation Project Database
Input Os ID: | 0s04t0670200-00
—

Convert ID From: ) MSU to RAP @ RAP to MSU

The Rice Annotation Project (RAP) " conceptualz

upon the complet
Oryza sativa ssp. japonica cv. Nipponbare genome sequencing by the Internatio
Genome Sequencing Project with the aim of providing the scientific communi
accurate and timely annotation of the rice genome sequence. One of the major ob

roject is to facilitate a comprehensive analysis of the genome structure and functigsvs i)
proj ) . P 4 g Kevword Search RAP (Os ID) MSU (LOC_Os ID)
the basis of the annotation. ;

Batch Retrieval 0Os04g0670900 LOC 0Os04g57530.1

(You can submit multiple IDs. Either space or comma is acceptable as delimiter.)
4 ID Converter

Ruilds - TRGSP-1 .0 Histarv (Search)

dated CGSNL
ind manual curation
pdate 2016-03-

Batch Retrieval

Data type you want to retrieve

® Sequence data

. 1se
Gene locus | l T’ L \ s
Annotation data o = L H

- "
ces
¥ Gene description (gene function and accession number) I . \eB= J— z 2.‘-\5, \
Genomic location (chromosome, start, end and strand) O E Z ; H b ﬁ

Gene ontology (GO) annotation

“r

m

W.

Functional domain (InterPro domain)
sed to announce
Gene IDs or genomic segment B has been

e apologize for a
® List of IDs separated by commas, spaces or returns AE mmmlmbaia i~

HEOEET.
(] : EEFIDUZ . BEEEYDNAT —H—(C
— KB4 LSS

Dump genes located on | chromosome 1 %

in the range between -

Marker names*
Dump genes in the region between two markers,

and

(*) The maximum length of the region is 10,000,000 bp.

Output type

* View

e A7+x—< v b (FASTA. txt. Excel)

Save as Excel file




GBrowse: BIGFH EDT / L ELDOFRRGEEBOLMER

il

Browser  Select Tracks  Snapshots  Custom Tracks
rQp-C
=
The Rice Annotation
v R¥—Y £lidRsE:
chr01:1..50,000

Preferences

filter Genes

+ [E8 O

The Rice

Oryza sativa ssp.
Genome Seque|

#l: ABC transporter, chr1, chr02:1..105000,
Os03g0100300, AKOB0852, LOC_0s01g54390.
TF—=FY=2

IRGSP-1.0 #

ol esnapshut pad Snﬂ!ﬂhut

270=)b/ZX—=h: K < % 50 kbp *

accurate and tim
project is to facill
the basis of the g F—,3—

1"t

) Mg

90k

100k 110k

120k 130k

140k 1350k 160Kk

R o

170k 180k 190k 200k

BEifflE 2 — [ i
= . Py |
’E — ) ! ! ! | i | | ) ! L | | | |
BizFfE (RAP-DB) 2 & T ="
ID Converter 0s01t0100100-01 0s01t0100400-01 0s01t0100600-01  0s01t0100800-01 0=01t0100900-01
- O+ i IR aige & a0cdN & e lime k) =l
Convert IDs be 0201£0100200-01 0=01t0100650-00
- —1
RAP and MSU 0s01t0100300-00 0s01t0100700-01
S || -

_ 050110100466-00

iﬁ {E ? *ﬁ ﬁ ( M S U ) 0s01t0100500-01

LOC_0s01201010.1 LOC_0s01801030.1 LOC_Ds01801050,1  LOC_0s01g01070,1
| — g O+~ 1 Rl (b §IE

LOC_0s01g01010 .2 LOC_Ds01£01019.1

LOC_Ds01g01050.2  LOC_0s01g01070.2
L 2. 8. 8.1 - o+ o= 11 D
LOC_0s01g01040 .4 LOC_Ds01g01060.1 LOC_Ds01g01080.1
ey | I I ot i
LOC_Os01g01040 .1 LOC_Ds01g01070.3
O e 13 Blige! ) By
%&%040 2 LOC_0s01g01080 .2
O oF e irm-
LOC_Os01g01040.3 LOC_Os01g01080 .3
omEre- O oF e irm-
) E— FEEHla =
] u oo i o O oo o o oo ] —

LOC_0s01501090,1

COOmr-
LOC_0s01g01
<o

in)
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Os10t0392600-01

Details

LOCUL

0s10g0392600

DESCRIPTION

SPX domain-containing protein,

TRANSCRIPT EVIDEMCE

AK108539

PROTEIN EVIDENCE

Q7XEY9

CGSML GENE SYMBOL

CGSML GEME NAME

CGSNL GENE SYMBOL SYMNONYM

Os5SPX3

CGSNL GENE MAME SYMONYM(S

SPX (SYG/PHO8B1/XPR1) domai

| DBreferences  Sequences  Gene Structure
B FIBHRR—= (Details View)

— "}
B =GBrowse

GO

Biological Process: cellular response to phosphate starvation { GOZ01

INTERPRO

SPX domain-containing protein { IPRO31142 )

SPX, N-terminal { IPRO04331 )

KEGG

0s10t0392600-01

KOME

002-144-C12 ({ Online Clone Orderigig )

ORYZABASE

11154

EXPRESSION DATABASES

TENOR

RiceXPro (AK108539)

TENOR

Transcriptome ENcyclopedia Of Rice

Keywords

=

Genome Browser

November 16, 2015

[ ]
&

Responsive Gene Search

R

Data Download About TENOR

What's New

A paper about TENOR was published.
TEMNOR: Database for Comprehensive mRNA-Seq Experiments in Rice. Kawahara Y. et al.

Plant Cell Physiol {2016) 57 (1):e7




TENOREIF EALGT—EIR—R?

TENOR (Transcriptome ENcyclopedia Of Rice)
BRABEHTTH T T ENTEmMRNA-SeqiE(C KB 1 DB FFIR
JOJ7A)ILT7—FIR—=X

TENOR

Transcriptome ENcyclopedia Of Rice

Keywords ‘ http://tenor.dna.affrc.go.jp

Publication

\l/ Kawahara Y. et al.
z @ | | R Plant Cell Physiol. 2016 57 (1):

doi: 10.1093/pcp/pcvl79

Genome Browser Responsive Gene Search Data Download About TENOR

Funding
This work was supported by a grant from the Ministry of Agriculture, Forestry

and Fisheries of Japan (Genomics for Agricultural Innovation, RTR1001).
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Salinity 2 Low Pi P High Pi P High Cd ¢
Low Cd Very-low Cd Drought Flood Cold
Osmotic JA ABA No treatment

Previous studies published from our group
a. Mizuno H, Kawahara Y et al. (2010) BMC Genomics

b. Oono Y, Kawahara Y et al. (2011) Rice
c. Oono Y, Yazawa T, Kawahara Y et al. (2014) PLoS One

Hydroponic cultivation in growth chamber
(at 289C temperatures, 16h-light/8h-dark cycle
with the light period from 6:00 A.M. to 10:00 P.M.,

and 70-80% relative humidity)
17
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All experiments were performed
at a single laboratory
under standardized conditions
using a single analysis platform (mMRNA-Seq)

\/

a highly reliable resource

a standard data set
for comprehensive understanding of genome-wide gene
expression under the various conditions
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Use of MRNA-Seq technique provides
- transcriptional activity at single nucleotide resolution
- expression profile of unannotated transcripts

This transcript might
e o o e b be truncated

0s0300107400-01
(— a8

T P R R R R R E E R R R R R R R R N R R NN

J114 VERRY ““‘AM‘ Wi b
S e G Mh A Al

p d .
i hDistribution of MRNA-Seq reads WM. Mia..
on Genome browser

—— PR ¥ JA—-L‘M‘A.;MM J L‘l hl.u;-
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Use of MRNA-Seq technique provides
- transcriptional activity at single nucleotide resolution
- expression profile of unannotated transcripts

& & & i 5 + 5 5 % 5 * 5 5 l}f,é-.l. 0 E r ¥ ¥
N i
NO RAP-DB ‘ . ...................................................................................... :
transcript
‘ PREPNTE chell 442 1
o | ] 1
PREPNTE _cheld_442_2
mRNA-Seg-based — w— ———a .
predicted transcripts < - E— - .
PREFNTE chrld 442 4
< T S | ]

53 Low P, 5d, Root
Ain b i

i il
Cold, 1d, Root
Distribution of ‘ H E@ u
MRNA-Seq reads
Y

Drought, 1d, Root

I




BEFFRA IO 5L PARPNTE & (&

Genome | |Arnotation| | Exorintron | 9‘({:;@-\;«3
‘asta GFF uneson | o | c:'rr"
—— P w - J -

PARPNTE (Training)
é
Genome | | fxonvimron ..“" T——
lasta WS | [t wdcton | | Figag PARPNTE, which is our in-house gene
B B e prediction program, integrates alignments
PARPNTE (Prediction) of mRNA—qu reads (depth of coverage_and
Tl splice Ju_nc_tlon) and a HMM-based algorithm
Transaipt | [ Transarint for prediction of transcript structures and
I"V";{T'-pt DINA AA d
GFF i il coding sequences.
Program  Transcripts Loci  Multi-exon Base Exon Intron
J P transcripts Sn Sp Sn Sp Sn Sp
PARPNTE 48,366 38,228 30,293 51.2 64.1 524 589 70.1 80.6

Cufflinks 45,415 30,617 30,249 59.0 50.8 49.1 54.2 69.3 795
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Category No. of loci Mean transcript Mean CDS Mean no. of Mean exp. level
length (bp) length (bp) exons (RPK)

RAP-DB representative genes
- with mRNA evidence 35,469 1,580.0 912.0 4.3 327.9
- ab initio pred. with EST 2,400 1,067.0 1,067.1 3.0 59.2
RAP-DB predicted genes 8,121 541.3 541.3 1.6 4.7
Unannotated genes
- PARPNTE protein-coding 742 2,069.1 552.8 2.3 40.1
- PARPNTE non-coding 2,274 1,281.2 = 2.0 48.5
- Cufflinks genes 1,263 943.4 - 1.8 22.5

%BZROD%EE ﬁ*&(c_r jb\tb\%T&D ab initioa 123?%/ I ([CKDTC
FHlsNcEGTFXRIXD BIERE EHhEETD,
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TENOR - Transcriptome ENcyclopedia Of Rice | Home
tenor.dna.affrc.go.jp/ * S O~N—3ERY
What's New. November 16, 2015. A paper about TEMOR was published. TENOR:

Database for Comprehensive mRMNA-Seqg Experiments in Rice. Kawahara Y. et al. Plant
Cell Physiol (2016) 57 (1):e7. disclaimer | faq | contact. © 2016 National ...

TENOR: Database for Comprehensive mRNA-Seq ...
www.ncbi.nim.nih.gov/pubmed/26578693 - Z D~X—3%&ERT

Y Kawahara & - 2016 - 5|B7T 2 - BE#ERCE

Plant Cell Physiol. 2016 Jan;57(1):e7. doi: 10.1093/pcp/pev179. Epub 2015 Nov 16.

TENOR: Database for Comprehensive mREMNA-Seq Experiments in Rice. Kawahara Y(1),
Oono Y(1), Wakimoto H{2), Ogata J{1), Kanamori H(1), Sasaki H{1), ...

http://tenor.dna.affrc.go.jp
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SPX genes play important

roles in phosphorus
signaling network
regulating root growth and
phosphorus homeostasis

Transcriptome ENcyclopedia Of Rice

SPX domain containing protein h Enter keywords

(transcript ID/description)

J

Genome Browser Responsive Gene Search Data Download About TENOR
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Showing 1 to 7 of 7 entries

Transcript ID

0s02t0202200-01

EEY EPVI RAPDE
EGR CoExp

Os03t0827500-02

LY EPV] RAPDS |
ERH CoExp

Os06t0603600-01

LY EPVI RAPDE
EG CoExp

Os06t0603600-02

LY EPV] RAPDS
ERH CoExp

0s07t0614700-01

LY EPV] RAPDS |
ERH CoExp

Description

SPX, N-
terminal
domain
containing
protein.

SPX, N-
terminal
domain
containing
protein.

SPX domain-
containing
protein,
Phosphate
(Pi)
homeostasis
SPX domain-
containing
protein,
Phosphate
(Pi)
homeostasis
SPX, N-
terminal
domain
containing
protein.

High
Salinity
ih
FC FDR
-1.03  1.00
1.01 1.00
-1.12 0.31
-1.13  0.29
-1.32  0.07

FC

1.92

1.14

1.11

1.14

2.77

id

FDR

1.00

1.00

1.00

1.00

0.69

Show 10 [ entries

Conditions Search:| |
Low Phospate High Phospate High Cadmiu
5d i0d id 5d 10d i1h 12h

FC FDR FC FDR FC FDR FC FDR FC FDR FC FDR FC FDR FC

2.13 0.77 | 20.54 0.00 1.17 1.00 1.91 0.40 1.83 0.16 | -1.80 0.00 | -2.13 0.00 | -1.:

-1.13  1.00 1.16 1.00 | -1.43 0.22 | -1.25 0.66 1.10 0.46 | -1.40 0.01 1.14 0.00 | -1.1
1.83 0.20 8.62 0.00 | -1.17 0.81 1.30 0.84 1.25 0.17  -1.38 0.02  -1.26 1.00 1.5

1.73 0.37 8.94 0.00 | -1.23 0.80 1.28 0.91 1.28 0.14  -1.57 0.00  -1.45 0.00 1.3

2.92 0.46 | 18.44 0.00 2.13 072 | -1.06 100  -124 100 -135 0.15 | -459 0.00 @ -6.¢

FC: fold-changes relative FDR: statistical significances

to the control samples

of differential expressions
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Transcriptome ENcyclopedia Of Rice

Keywords

SEARCH :
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expression
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Genome Browser Responsive Gene Search Data Download About TENOR




[ UBRZOS5BHEE1OBEHTEEINS ] EEFOBE

Thresholds : Fold change (FC) >= |10 FDR < [0.01 ( Set search

Search type : | and parameters
Tissue Stress Timepoint Response
Shoot
= Root ) .
High Salinity
= Low Phospate —_— 1d
= 5d Bup
“down
= 10d Bup
“down
10d1idrec
High Phospate
High Cadmium
Low Cadmium
VeryLow Cadmium . .
Dry Specify responsive
Flood -
Cold expression patterns
Osmotic
ABA
JA
DevTimeCont
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Pi transporters

SPX genes

Showing 11 to 20 of 33 entries

Transcript ID & Description

0Os06t0324601-00

GB Hypothetical gene.
ERE] CoExp

Os06t0324800-01
GB Major facilitator superfamily protein. (FT9)
ER&E CoExp
Os06t0325200-00
GB Major facilitator superfamily protein. (PT10)
ERE] CoExp
Os06t0325350-00

GB Hypothetical gene.
ERE CoExp

Os07t06e14700-01
GB SPX, N-terminal domain containing protein.

ERE] CoExp
0s07t0614850-00

GB Hypothetical gene.
ERE CoExp

Os08t0375400-01
GB Plant disease resistance response protein family protein.

ERE CoExp
Os08t0383800-00

GB Taurine catabolism dioxygenase TauD/TfdA domain containing protein.

ERE CoExp

0s09t0381400-01

GB Similar to Ervatamin C (EC 3.4.22.-) (ERV-C).
EEE CoExp

0s09t0381400-02
GB Similar to cysteine protease.

ERE] CoExp

Show [ 10 %] entries
Search: |
Root
Low Phospate
5d 10d
FC FDR FC FDOR
19.0 0.000 54.3 0.000
19.4 0.000 56.7 0.000
19.9 0.000 36.5 0.000
21.2 0.000 42.2 0.000
29.0 0.000 | 127.9 0.000
31.5 0.000 | 152.1 0.000
23.7 0.002 54.4 0.002
25.5 0.000 53.6 0.000
20.2 0.000 17.4 0.000
20,9  0.000 26.2 0.000
12| 3| 4| |MNext||Last

Showing 11 to 20 of 33 entries First | Previous
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Vi

Show [ 1 4| entries
Showing 11 to 20 of 33 entri~s Cazrch. I |
o - (08071t0614700-01
DR
Ds06t0324601-00
c B RAPDB
ER Coexp

0s06t0324800-01
Y Py [ raros
ERE) CoExp
0s06t3325200-00

CoExp -

SR EPV | RAPDB) ).000
G coexp e L R

0506t0325350-00 . e

< ce E EEEE- Hypothetical gene. 772120 0,000 | 4222 0.000

' [+] CDE“

us
us
ue
us
us
ws
ws
us
ws
us
ws
----
.
us
us
us
us
us
us
us
us
s
s

oy | RAPDB SPX, N:terrmivial domain containing protein. 29.0 0.000 | 127.9 0.000

.
e
un®
unt®
nsn®
-----
a®
un®
(L0
un®

p14850-00
GB Hypothetical gene. 31.5 0.000 | 152.1 0.000
ERE CoExp
).002

GB: Genome Browser

EPV: Expression Profile Viewer
RAPDB: Rice Annotation Project DB (RAP-DB) ,
XPro: RiceXPro

CoExp: List of co-expressed genes



Expression Profile Viewer

200.0

Showing 1 180.0

160.0

140.0

Transc 120.0

100.0

B0.O

50.0

0s06t03 40.0

GB Ell 2.0

0.0 -Hlull..l.-.u-.-l - T .L. _—

0s06t03. suu-ulL

GB Major facilitator superfamily protein. (PT9)

0s06t0325200-00
GB
CoExp

Major facilitator superfamily protein. (PT10)

400.0
350.0
300.0

250.0
Os06t03

GB m 200.0
150.0
0Os06t03 %00

G & 500 | J in. (PT9)
ool ol o W el

Transc

pravivigviv]
Major facilitator superfamily protein. (PT10)

GB
CoExp

Hypothetical gene.

0s07t0614700-01
GB
CoExp

SPX, N-terminal domain containing protein.

FC

19.0

19.4

19.9

21.2

29.0

Show 10 [ entries

Search: |

Root

Low Phospate

5d
FC FDR

19.0 0.000

19.4 0.000

19.9 0.000

Root

Low Phospate

5d 10d

FDR FC

0.000 | 54.3

0.000 | 56.7
0.000 | 36.5
0.000 | 42.2
0.000 | 127.9

10d
Fc =]

54

Transcript ID + Description

56  0s06t0324601-00
GB
2200.0+

36 | Os06t03 2000.0/
GB 33 1800.0|
1600.0

1400.0
0s06t03 1200.0

GB E 1000.0
0.0,

600.0
Os06t03 0

G Ed 100_0-‘|

0.0 luasl
0s07t06. -ruu-uL
GB

Hypothetical gene.

n. (PT9)

1. (PT10)

FI SPX, N-terminal domain containing protein.

p

0. 0s07t061850-00

GB Hypothetical gene.

CoExp
0.000
0.000
0.000
0.000

By hovering the mouse cursor over ,
You can quickly overview expression profiles

19.0

19.4

19.9

21.2

29.0

5d



Expression Profile Viewer

200.0

Os06t0324800-01
Major facilitator superfamily protein. (PT9)

190.0 = Low P Root 10d

165.66

120.0

100.0

B0.0

60.0 <

upper-quartile normalized RPK

40.0 -

20.0 <

0.0

Select conditions

160.0
1400

ul__ L. ||| |.._. i
Condition

OUTPUT PNG | LOGARITHMIC/ARITHMETIC SCALE | TABLE VIEW | DOWNLOAD CSV

@ Salinity P
Shoot: ICcmt Ilh
Root: [l@cCont [@1n

Output: PNG, Table View and CSV

Low Phosphate =

Change scale: logarithmic/arithmetic

Shoot: | @Cont [l@id J@sd Je1od

Root: | @Cont B@i1d P@msd Pe@iod Peiodidrec
@mHigh Phosphate A

Shoot: = @Cont M@id Pmsd Pe1iod

Root: | @Cont [l@id P@sd Pmiod Pe@1odidrec

@mHigh cd P

Shoot: [j@cont J@inh Jm@i2n J@id Pa@sd
Root: [J@cont J@in J@i2n J@id Pe@sd
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GB Genome Browser (GBrowse)
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Link to GBrowse: http://tenor.dna.affrc.go.jp/gb2/gbrowse/rnaseq db/?chr06:12,679,000..12,713,999
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GB Genome Browser (GBrowse)
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GB Genome Browser (GBrowse)
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LOCUS
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DESCRIPTION

SPX, N-terminal domain containing protein.

TRANSCRIFT EVIDENCE HOME GLOBAL PROFILE DATA SETS EXP_BLAST ExProFlip

AKZ243602 (DDBJ, Best hit)

PROTEIN EVIDENCE Data Category
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€ Data Downloads

| TENOR Data MRNA-Seqg-based predicted transcripts
(GFF/GTF/FASTA)

» Unannotated PARPNTE protein-coding transcripts that do not overlap with any RAP-DB transcripts.

RNA-5Seq transcripts

[GFF] [exonwise GTF] [FASTA (transcript)] [FASTA (CDS)] [FASTA (protein}]

* Unannotated PARPNTE non protein-coding transcripts that do not overlap with any RAP-DB transcripts.
[GFF] [exonwise GTF] [FASTA (transcript)]

» Unannotated Cufflinks transcripts with strand information that do not overlap with any RAP-DB and PARPNTE transcripts.
[GFF] [exonwise GTF] [FASTA (transcript)]

Other annotation

* cis-regulatory elements in the 1-kb promoter regions of all transcripts predicted by the PLACE database.

cis-regulatory elements (GFF)

GFFE

Expression profile data

* Gene expression levels (RPK) for each transcript

[normalized RPK]

normalized expression profiles (tab-delimited txt)
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The Rice Annotation Project Database

. . . was conceptualized in 2004
The Rice Annotation Project (RAP) [ . compietion of the
Oryza sativa ssp. japonica cv. Nipponbare genome sequencing by the International Rice
Genome Sequencing Project with the aim of providing the scientific community with an
accurate and timely annotation of the rice genome sequence. One of the major objectives of this
project is to facilitate a comprehensive analysis of the genome structure and function of rice on
the basis of the annotation.

What's New

annotation and

© More 05.txt).

BLAST

Execute NCBI BLAST
against rice genome
or genes

GBrowse 09/Mar/2016

Browse rice genome
and genes

Align your sequence
] with rice genome

09.txt).

05/Aug/2016 JNEW
« We have updated CGSNL

data (see update 2016-08-

+« We have updated CGSNL
annotation and manual curation
data (see update 2016-03-

Link to the TENOR database
(Kawahara et al. 2016) was
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Keywords

manual curation
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ID Converter Keyword search

Search
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Advanced 21/Dec/2015

« We are pleased

Build5 -> IRGSP-
1.0
History(Search)

Build5 -> IRGSP-
1.0 History(List)

*kk
site

added to the "DB references"

that RAP-DB has been
reopened. We apologize for a
long period of maintenance.
Please note that RAP-DB legacy

(httn: /lrandhlanacy Ana affre an in)

details view.

Genome Browser Responsive Gene Search Data Download About TENOR

to announce

What's New

Movember 16, 2015 A paper about TENOR was published.

TENOR: Database for Comprehensive mRNA-5eq Experiments in Rice. Kawahara Y. et al.

Plant Cell Physial {2016) 57 (1):e7

© More
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