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The Rice Annotation Project Database

The Rice Annotation Project (RAP) "2 conceptualized 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 04/Aug/2017 g NEW
accurate and timely annotation of the rice genome sequence. One of the major objectives of e We have updated CGSNL
this project is to facilitate a comprehensive analysis of the genome structure and function of annotation and manual
rice on the basis of the annotation. curation data (see
© More update 2017-08-04.txt).

e miRNA data from miRBase

GBrowse BLAST BLAT

and FST data of the Taiwan
Browse rice genome Execute NCBI BLAST Align your sequence Rice Insertional Mutant
and genes against rice genome with rice genome (TRIM) have been updated.

or genes
o 14/Apr/2017
e We have updated CGSNL

ID Converter by R Keyword search annotation and manual

curation data (see

Convert IDs between R o Sy ,
sl N update 2017-04-14.6x).

Search Advanced 05/Aug/2016

e We have updated CGSNL
annotation and manual
curation data (see
update_2016-08-05.txt).

09/Mar/2016

© More

Q Links Oryzabase & RiceXPro & SALAD Database GRAMENE &

© 2017 National Agriculture and Food Research Organization All Rights Reserved. Disclaimer | | Contact
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The Rice Annotation Project Database

Home > Tools » BLAST Keywords m
BLAST

Query sequence

© Enter query sequence in FASTA format
I

V.

Upload FASTA file 771 L&8R 77/ ILKER

Search database

© DNA database Rice genome sequence (IRGSP-1.0)

<>

Protein database Rice genes (translated CDS)

Search program

blastn (DNA query vs DNA database)

Advanced options m
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The Rice Annotation Project Database

Home > Tools * BLAST Keywords m
BLAST

Query sequence

© Enter query sequence in FASTA format
>expansine genome
ACCAACACATTGTTTGTGTTGTGCCTAAAACACTAATAATTTCTCATATATTTTATAA
AGTGTAACTTAATTTGACCAAACCACAAAACTATAGGGAAAGATGAGAAGGAAGAA
GATAAGAATGATCATAGGTAATAGTTGGCTTGATTTTCCATCTTGGTTATTGTTTGGA
AAGCTGAATTTTCCGTGCTAGGCTAGGATCTTAAGTTCTTAATACAAATTCCTAACT
AGAATTTTGGACTGATCCACGGTGTTCTGACTCAACTACAGTTGGGGATGCCATGT
TGGTATTTAGATTTGTCGGGAGCTAGTGTTTTCCTACTTCATTATTTAAAACATTTTT
ATCCTTAAAATAAAATATTGGAATATTCAATAATTAGTGGATGACAAAGATGAACACA
ACACAAAATTAAGTTGAAATATGCACCTTTTCCATGTTTTAAACACAGTAATCCATTT
TTCCATCTTGTACTTTGACTGGGTTATTGTACTTATTGATTGAGGTAGCATGAAACTC

Upload FASTA file 778k 771ILFRER

Search database

DNA database

Rice genome sequence (IRGSP-1.0)

<>

I © Protein database Rice genes (translated CDS) u

Search program

blastx (Translated DNA query vs Protein database) E I

Advanced options m
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The Rice Annotation Project Database

Home > Tools » BLAST | Keywords @
BLAST result

Query: expansine (6000 letters)

Hit Description Length (H: =
score value
> 0s04t0228400-01 8e-
m Expansin precursor (Alpha-expansin OsEXPA1). 262 aa 446 151
0s06t0718100-01
m Similar to Alpha-expansin precursor. 264 aa 333 1e-98
0s01t0823100-01
m Alpha-expansin OsEXPA2. 252 aa 331 1le-96
0s03t0155300-00
m Similar to Alpha-expansin precursor. 251 aa 330 4e-93
0s03t0155500-00
m Similar to Expansin-A25. 243 aa 319 9e-93
0s02t0267200-00
Alpha-expansin OSEXPA13. 263 aa 319 le-92

0s01t0248900-01 Alpha-expansin, Mediation of the cell extension and growth, Root system

architecture 252 aa 314 2e-92

0s03t0428700-01

m Similar to Expansin-A31. 257 aa 312 8e-91
0s02t0268400-00

m Similar to Expansin-A23. 262 aa 313 1e-90
0s02t0268050-00

m Similar to Expansin-A23. 262 aa 313 1e-90
0s02t0267700-00

m Similar to Expansin-A14. 252 aa 314 2e-90
0s05t0477600-01

m Alpha-expansin OSEXPA4. 247 aa 312 5e-90
0s02t0267900-00

m Similar to Expansin-A24. 279 aa 313 1le-89
0s02t0268600-00

m Similar to Expansin-A22. 275 aa 311 4e-89
0s10t0439200-00

m Similar to Expansin-A28. 245 aa 299 2e-88
0s10t0439100-00

m Similar to cDNA clone:002-180-G03, full insert sequence. 256 aa 309 6e-88
0s01t0274500-00

A Similar tn Fxnancin-A11 23K8 aa 208 4e-RA
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The Rice Annotation Project Database —

Home > GBrowse * Details View

1 [

Details DB reference

Gene Ontology (GO)

Biological Process: plant-type cell wall

Cellular Component: extracellular regio

Functional domain (InterPro)

Expansin ( IPR002963 )
Expansin/pollen allergen, DPBB domai
Pollen allergen/expansin, C-terminal (
Expansin/Lol pl ( IPR007118 )
Barwin-related endoglucanase ( IPROC

Barwin-like endoglucanase ( IPR0147!

Full-length cDNA

J023022N21 ( Online Clone Orderin

Expression Databases

TENOR ( Os0410228400-01 )

RiceXPro ( AK069548 )

Others

Oryzabase ( 2964 )

KEGG ( 0s04t0228400-01 )

T3/BEES|EOE —

nk

Publication: L
oo o]

Keywords
1 = SGBrowse
Details DB references Sequences
Transcript

Gene Structure

i

1135 bp

>0s04t0228400-01 Expansin precursor (Alpha-expansin OsSEXPAL) .

GCCATTAGCAGCACATTCACCGGCAGCACACGCGCGCACACATGGCCGGCTCGTCAGCCG
CAACGTCGTGTGCTCGGTTCCTGGCATTGCTGGCGACATGCCTCCTCTGGAACGAGGCCG
CATCGTTCACGGCGTCCGGCTGGAACAAGGCGTTCGCCACCTTCTACGGCGGCAGTGACG
CTTCAGGAACGATGGGTGGGGCGTGTGGGTACGGGGACCTGTACTCGACGGGGTACGGGA
CGAACACGGCGGCGCTGAGCACGGTGCTGTTCAACGACGGGGCGTCGTGCGGGCAGTGCT
ACCGGATCATGTGCGACTACCAGGCGGACAGGCGGTTCTGCATCTCCGGCACGTCGGTGA
CCATCACGGCGACCAACCTCTGCCCGCCGAACTACGCGCTCCCCAACGACGCCGGCGGGT
GGTGCAACCCGCCGCGGCAGCACTTCGACATGGCCGAACCGGCGTGGCTCAAGATCGGCG
TCTACGTCGGCGGCATCGTGCCGGTGATGTACCAGCGGGTGCCGTGCGCCAAGCAGGGCG
GGGTGAGGTTCACCATCAACGGCAGGGACTACTTCGAGCTGGTGCTCGTCTCCAACGTCG
GCGGCGTCGGCTCCATCCAGTCGGTGTCGATCAAGGGGTCGAGGACCGGGTGGATGGCCA
TGTCCAGGAATTGGGGCGTCAACTGGCAGTCCAACGCCTACCTCGACGGCCAGAGCCTGT
CGTTCAAGGTCACCAGCAGCGACGGCCAGACGCTCACCTTCCTCGACGTCGCCCCGGCGG
GCTGGACGTTCGGCCAGACCTTCTCGACCTCACAGCAGTTCTCTTAAGTAATTAAATATT
AATGAGTTATTACTGGTCCATTCATATATGTGTTTAATTCCGAGCGTATATTATCATCGG
CGTCGGCGTGTAAAGACTAAAGATATATTACTAGTAGCTGTTTGGGTTGCCCACAAGTTT
GGAGCATGCGCGCACAAGTGTTTGGTGTGGCGAGCTATATATATGATTTGCAAGCTAAGG
ACACCTGCTTTTTTCAATGCGAATTAAAACGGTATATATATGTACAGTTTGCGAGGTGCT
TGCCAATCGATGATCGGCATGCTTTACTGTAACGACCACACAAGGAGTTTTCACT

CDS

>0s04t0228400-01 Expansin precursor (Alpha-expansin OsEXPAl) .

ATGGCCGGCTCGTCAGCCGCAACGTCGTGTGCTCGGTTCCTGGCATTGCTGGCGACATGC
CTCCTCTGGAACGAGGCCGCATCGTTCACGGCGTCCGGCTGGAACAAGGCGTTCGCCACC
TTCTACGGCGGCAGTGACGCTTCAGGAACGATGGGTGGGGCGTGTGGGTACGGGGACCTG
TACTCGACGGGGTACGGGACGAACACGGCGGCGCTGAGCACGGTGCTGTTCAACGACGGG
GCGTCGTGCGGGCAGTGCTACCGGATCATGTGCGACTACCAGGCGGACAGGCGGTTCTGC
ATCTCCGGCACGTCGGTGACCATCACGGCGACCAACCTCTGCCCGCCGAACTACGCGCTC
CCCAACGACGCCGGCGGGTGGTGCAACCCGCCGCGGCAGCACTTCGACATGGCCGAACCG
GCGTGGCTCAAGATCGGCGTCTACGTCGGCGGCATCGTGCCGGTGATGTACCAGCGGGTG
CCGTGCGCCAAGCAGGGCGGGGTGAGGTTCACCATCAACGGCAGGGACTACTTCGAGCTG
GTGCTCGTCTCCAACGTCGGCGGCGTCGGCTCCATCCAGTCGGTGTCGATCAAGGGGTCG
AGGACCGGGTGGATGGCCATGTCCAGGAATTGGGGCGTCAACTGGCAGTCCAACGCCTAC
CTCGACGGCCAGAGCCTGTCGTTCAAGGTCACCAGCAGCGACGGCCAGACGCTCACCTTC
CTCGACGTCGCCCCGGCGGGCTGGACGTTCGGCCAGACCTTCTCGACCTCACAGCAGTTC
TCTTAA

Protein

>0s04t0228400-01 Expansin precursor (Alpha-expansin OsEXPAl) .

MAGSSAATSCARFLALLATCLLWNEAASFTASGWNKAFATFYGGSDASGTMGGACGYGDL
YSTGYGTNTAALSTVLFNDGASCGQCYRIMCDYQADRRFCISGTSVTITATNLCPPNYAL
PNDAGGWCNPPRQHFDMAEPAWLKIGVYVGGIVPVMYQRVPCAKQGGVRFTINGRDYFEL
VLVSNVGGVGSIQSVSIKGSRTGWMAMSRNWGVNWQSNAYLDGQSLSFKVTSSDGQTLTF
LDVAPAGWTFGQTFSTSQQFS*

rap-db £

The Rice Annotation Project Database

Home > GBrowse > Details View

Keywords

Details DB references Sequences Gene Structure
=]

5'UTR

chr04:8599014..8599054 (+ strand) : 41 bp
CDS

chr04:8599055..8599208 (+ strand) : 154 bp

¢hr04:8599309..8599940 (+ strand) : 632 bp
3UTR

chr04:8599941..8600248 (+ strand) : 308 bp

FASTA

>0s04t0228400-01 class=Sequence position= chr04:8599014..8600248

GCCATTAGCA GCACATTCAC CGGCAGCACA CGCGCGCACA CATGGCCGGC
CTGGCATTGC TGGCGACATG CCTCCTCTGG AACGAGGCCG CATCGTTCAC
CTTCTACGGC GGCAGTGACG CTTCAGGAAC GATGGGTAAG TTCGTAGCTA
CGTGCAATCG GTGACGTTGG TTCATGTGCA TGCGTGTCGT CGTGTGTGTG
GTACTCGACG GGGTACGGGA CGAACACGGC GGCGCTGAGC ACGGTGCTGT
ACCGGATCAT GTGCGACTAC CAGGCGGACA GGCGGTTCTG CATCTCCGGC
TGCCCGCCGA ACTACGCGCT CCCCAACGAC GCCGGCGGGT GGTGCAACCC
GGCGTGGCTC AAGATCGGCG TCTACGTCGG CGGCATCGTG CCGGTGATGT
GGGTGAGGTT CACCATCAAC GGCAGGGACT ACTTCGAGCT GGTGCTCGTC
TCGGTGTCGA TCAAGGGGTC GAGGACCGGG TGGATGGCCA TGTCCAGGAA
CCTCGACGGC CAGAGCCTGT CGTTCAAGGT CACCAGCAGC GACGGCCAGA
GCTGGACGTT CGGCCAGACC TTCTCGACCT CACAGCAGTT CTCTTAAGTA

TTCATATATG TGTTTAATTC CGAGCGTATA TTATCATCGG CGTCGGCGTG
TTTGGGTTGC CCACAAGTTT GGAGCATGCG CGCACAAGTG TTTGGTGTGG
ACACCTGCTT TTTTCAATGC GAATTAARAAC GGTATATATA TGTACAGTTT
GCTTTACTGT AACGACCACA CAAGGAGTTT TCACT

TCGTCAGCCG
GGCGTCCGGC
GCTAGCTACT
TGCAGGTGGG
TCAACGACGG
ACGTCGGTGA
GCCGCGGCAG
ACCAGCGGGT
TCCAACGTCG
TTGGGGCGTC
CGCTCACCTT
ATTAARATATT
TAAAGACTAA
CGAGCTATAT
GCGAGGTGCT

(+ strand)

CAACGTCGTG
TGGAACAAGG
GTAGCTAGGA
GCGTGTGGGT
GGCGTCGTGC
CCATCACGGC
CACTTCGACA
GCCGTGCGCC
GCGGCGTCGG
AACTGGCAGT
CCTCGACGTC
AATGAGTTAT
AGATATATTA
ATATGATTTG
TGCCAATCGA

TGCTCGGTTC
CGTTCGCCAC
ATGGATCCAT
ACGGGGACCT
GGGCAGTGCT
GACCAACCTC
TGGCCGAACC
AAGCAGGGCG
CTCCATCCAG
CCAACGCCTA
GCCCCGGCGG
TACTGGTCCA
CTAGTAGCTG
CAAGCTAAGG
TGATCGGCAT




ARDT ) LIZTFEIELTULNSEXPANSINZ R RITT S
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DNA DIEEBLH DX NV BE DT/ S DalignmentZ
T2 DR FZ K

>0sEXPAl
MAGSSAATSCARFLALLATCLLWNEAASFTASGWNKAFATFYGGSDASGT
MGGACGYGDLYSTGYGTNTAALSTVLFNDGASCGQCYRIMCDYQADRRFC
I ISGTSVTITATNLCPPNYALPNDAGGWCNPPRQHFDMAEPAWLKIGVYVG
GIVPVMYQRVPCAKQGGVRFTINGRDYFELVLVSNVGGVGSIQSVSIKGS
RTGWMAMSRNWGVNWQSNAYLDGQSLSFKVTSSDGQTLTFLDVAPAGWTF
GOTFSTSQQFS
>Name1 > OSEXPA2
MASRSSALLLLFSAFCFLARRAAADYGSWQSAHATFYGGGDASGTMGGAC
GYGNLYSTGYGTNTAALSTVLFNDGAACGSCYELRCDNDGQWCLPGSVTV
M A D G EE glj TATNLCPPNYALPNDDGGWCNPPRPHFDMAEPAFLQIGVYRAGIVPVSYR
cene cecssese RVPCVKKGGIRFTINGHSYFNLVLVTNVAGPGDVQSVSIKGSSTGWQPMS
RNWGQNWQSNSYLDGQSLSFQVAVSDGRTVTSNNVVPAGWQFGQTFEGGQ
F
>Name?2 > OsEXPA3
MLSGMEKQPAMLLVLVTLCAFACKXSVAQSAFATFYGGKDGSCTMGGACG
YGNLYNAGYGLYNAALSSALFNDGAMCGACYTITCDTSQTKWCKPGGNS I
M A D A EE g IJ TITATNLCPPNWALPSNSGGWCNPPLQHFDMSQPAWENIAVYQAGIVPVN
ceee eeccense YKRVPCORSGGIRFAISGHDYFELVTVTNVGGSGVVAQMS IKGSNTGWMA
MSRNWGANWQSNAYLAGQSLSFIVQLDDGRKVTAWNVAPSNWFFGATYST

>Name3 SIOr e

MAIAGVLFLLFLARQASAAGYGGWQSAHATFYGGGDASGTMGGACGYGNL
YSQGYGTNTAALSTALFNDGAACGSCYELRCDNAGSSCLPGSITVTATNF
M A D A ( EE 5 IJ ) CPPNYGLPSDDGGWCNPPRPHFDMAEPAFLHIAQYRAGIVPVSFRRVPCV
eeee ceeeccene KKGGVRFTVNGHSYFNLVLVTNVAGAGDVRSVSIKGSRTGWQPMSRNWGQ
NWQSNAFLDGQSLSFQVTASDGRTVTSNNVAHPGWQFGQTFEGGQF
> OsEXPA5
MSSRRDVLAVVLVAALLPPALSRGLWLGHHGLGHGHGRWRAPHVGGHGQG
QGPQQHAPLGGGGWS SAHATFYGGGDASGTMGGACGYGNLYSQGYGTNTA
ALSTALFNNGLSCGACFEVRCDAGGGGSHSCLPGSVVVTATNFCPPNNAL
PSDDGGWCNPPRAHFDMSQPVFQRIALFKAGIVPVSYRRVACQKKGGIRF
TINGHSYFNLVLVTNVGGAGDVHAVAVKSERSAAWQAL.SRNWGQONWQSAA
LLDGQALSFRVTTGDGRSVVSNNAVPRGWSFGQTF SGAQFN
> OsEXPA6

MAPPLLLLLASLLLVAARRALGLGLGQWQPGHATFYGGGDASGTMGGACG
VONT.VQRNGVATSTAAT.QTAT.FNRAT.QCAQCVRT.ROAGNHRRACT. DAGATY
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The Rice Annotation Project Database

Home > Tools * BLAST Keywords @
BLAST result

Query: expansine (6000 letters)

Bit E=

Hit Description Length
score value

0s04t0228400-01 8e-

m Expansin precursor (Alpha-expansin OsEXPA1). 262 aa 446 151
0s06t0718100-01

m Similar to Alpha-expansin precursor. 264 aa 333 1e-98
0s01t0823100-01

m Alpha-expansin OsEXPA2. 252 aa 331 1le-96
0s03t0155300-00

m Similar to Alpha-expansin precursor. 251 aa 330 4e-93
0s03t0155500-00

m Similar to Expansin-A25. 243 aa 319 9e-93
0s02t0267200-00

m Alpha-expansin OSEXPA13. 263 aa 319 le-92
0s01t0248900-01 Alpha-expansin, Mediation of the cell extension and growth, Root system

252 aa 314 2e-92

architecture

0s03t0428700-01

VVVVVVVVVVVVVVVY
g

m Similar to Expansin-A31. 257 aa 312 8e-91
0s02t0268400-00
Similar to Expansin-A23. 262 aa 313 1e-90
0s02t0268050-00
m Similar to Expansin-A23. 262 aa 313 1e-90
0s02t0267700-00
m Similar to Expansin-A14. 252 aa 314 2e-90
0s05t0477600-01
m Alpha-expansin OSEXPA4. 247 aa 312 5e-90
0s02t0267900-00
m Similar to Expansin-A24. 279 aa 313 1le-89
0s02t0268600-00
m Similar to Expansin-A22. 275 aa 311 4e-89
0s10t0439200-00
m Similar to Expansin-A28. 245 aa 299 2e-88
0s10t0439100-00
m Similar to cDNA clone:002-180-G03, full insert sequence. 256 aa 309 6e-88
0s01t0274500-00
A Similar tn Fxnancin-A11 23K8 aa 208 4e-RA
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Details DB reference

Gene Ontology (GO)

Biological Process: plant-type cell wall

Cellular Component: extracellular regio

Functional domain (InterPro)

Expansin ( IPR002963 )
Expansin/pollen allergen, DPBB domai
Pollen allergen/expansin, C-terminal (
Expansin/Lol pl ( IPR007118 )
Barwin-related endoglucanase ( IPROC

Barwin-like endoglucanase ( IPR0147!

Full-length cDNA

J023022N21 ( Online Clone Orderin

Expression Databases

TENOR ( Os0410228400-01 )

RiceXPro ( AK069548 )

Others

Oryzabase ( 2964 )

KEGG ( 0s04t0228400-01 )

T3/BEES|EOE —

nk

Publication: L
oo o]

Keywords
1 = SGBrowse
Details DB references Sequences
Transcript

Gene Structure

i

1135 bp

>0s04t0228400-01 Expansin precursor (Alpha-expansin OsSEXPAL) .

GCCATTAGCAGCACATTCACCGGCAGCACACGCGCGCACACATGGCCGGCTCGTCAGCCG
CAACGTCGTGTGCTCGGTTCCTGGCATTGCTGGCGACATGCCTCCTCTGGAACGAGGCCG
CATCGTTCACGGCGTCCGGCTGGAACAAGGCGTTCGCCACCTTCTACGGCGGCAGTGACG
CTTCAGGAACGATGGGTGGGGCGTGTGGGTACGGGGACCTGTACTCGACGGGGTACGGGA
CGAACACGGCGGCGCTGAGCACGGTGCTGTTCAACGACGGGGCGTCGTGCGGGCAGTGCT
ACCGGATCATGTGCGACTACCAGGCGGACAGGCGGTTCTGCATCTCCGGCACGTCGGTGA
CCATCACGGCGACCAACCTCTGCCCGCCGAACTACGCGCTCCCCAACGACGCCGGCGGGT
GGTGCAACCCGCCGCGGCAGCACTTCGACATGGCCGAACCGGCGTGGCTCAAGATCGGCG
TCTACGTCGGCGGCATCGTGCCGGTGATGTACCAGCGGGTGCCGTGCGCCAAGCAGGGCG
GGGTGAGGTTCACCATCAACGGCAGGGACTACTTCGAGCTGGTGCTCGTCTCCAACGTCG
GCGGCGTCGGCTCCATCCAGTCGGTGTCGATCAAGGGGTCGAGGACCGGGTGGATGGCCA
TGTCCAGGAATTGGGGCGTCAACTGGCAGTCCAACGCCTACCTCGACGGCCAGAGCCTGT
CGTTCAAGGTCACCAGCAGCGACGGCCAGACGCTCACCTTCCTCGACGTCGCCCCGGCGG
GCTGGACGTTCGGCCAGACCTTCTCGACCTCACAGCAGTTCTCTTAAGTAATTAAATATT
AATGAGTTATTACTGGTCCATTCATATATGTGTTTAATTCCGAGCGTATATTATCATCGG
CGTCGGCGTGTAAAGACTAAAGATATATTACTAGTAGCTGTTTGGGTTGCCCACAAGTTT
GGAGCATGCGCGCACAAGTGTTTGGTGTGGCGAGCTATATATATGATTTGCAAGCTAAGG
ACACCTGCTTTTTTCAATGCGAATTAAAACGGTATATATATGTACAGTTTGCGAGGTGCT
TGCCAATCGATGATCGGCATGCTTTACTGTAACGACCACACAAGGAGTTTTCACT

CDS

>0s04t0228400-01 Expansin precursor (Alpha-expansin OsEXPAl) .

ATGGCCGGCTCGTCAGCCGCAACGTCGTGTGCTCGGTTCCTGGCATTGCTGGCGACATGC
CTCCTCTGGAACGAGGCCGCATCGTTCACGGCGTCCGGCTGGAACAAGGCGTTCGCCACC
TTCTACGGCGGCAGTGACGCTTCAGGAACGATGGGTGGGGCGTGTGGGTACGGGGACCTG
TACTCGACGGGGTACGGGACGAACACGGCGGCGCTGAGCACGGTGCTGTTCAACGACGGG
GCGTCGTGCGGGCAGTGCTACCGGATCATGTGCGACTACCAGGCGGACAGGCGGTTCTGC
ATCTCCGGCACGTCGGTGACCATCACGGCGACCAACCTCTGCCCGCCGAACTACGCGCTC
CCCAACGACGCCGGCGGGTGGTGCAACCCGCCGCGGCAGCACTTCGACATGGCCGAACCG
GCGTGGCTCAAGATCGGCGTCTACGTCGGCGGCATCGTGCCGGTGATGTACCAGCGGGTG
CCGTGCGCCAAGCAGGGCGGGGTGAGGTTCACCATCAACGGCAGGGACTACTTCGAGCTG
GTGCTCGTCTCCAACGTCGGCGGCGTCGGCTCCATCCAGTCGGTGTCGATCAAGGGGTCG
AGGACCGGGTGGATGGCCATGTCCAGGAATTGGGGCGTCAACTGGCAGTCCAACGCCTAC
CTCGACGGCCAGAGCCTGTCGTTCAAGGTCACCAGCAGCGACGGCCAGACGCTCACCTTC
CTCGACGTCGCCCCGGCGGGCTGGACGTTCGGCCAGACCTTCTCGACCTCACAGCAGTTC
TCTTAA

Protein

>0s04t0228400-01 Expansin precursor (Alpha-expansin OsEXPAl) .

MAGSSAATSCARFLALLATCLLWNEAASFTASGWNKAFATFYGGSDASGTMGGACGYGDL
YSTGYGTNTAALSTVLFNDGASCGQCYRIMCDYQADRRFCISGTSVTITATNLCPPNYAL
PNDAGGWCNPPRQHFDMAEPAWLKIGVYVGGIVPVMYQRVPCAKQGGVRFTINGRDYFEL
VLVSNVGGVGSIQSVSIKGSRTGWMAMSRNWGVNWQSNAYLDGQSLSFKVTSSDGQTLTF
LDVAPAGWTFGQTFSTSQQFS*

rap-db £

The Rice Annotation Project Database

Home > GBrowse > Details View

Keywords

Details DB references Sequences Gene Structure
=]

5'UTR

chr04:8599014..8599054 (+ strand) : 41 bp
CDS

chr04:8599055..8599208 (+ strand) : 154 bp

¢hr04:8599309..8599940 (+ strand) : 632 bp
3UTR

chr04:8599941..8600248 (+ strand) : 308 bp

FASTA

>0s04t0228400-01 class=Sequence position= chr04:8599014..8600248

GCCATTAGCA GCACATTCAC CGGCAGCACA CGCGCGCACA CATGGCCGGC
CTGGCATTGC TGGCGACATG CCTCCTCTGG AACGAGGCCG CATCGTTCAC
CTTCTACGGC GGCAGTGACG CTTCAGGAAC GATGGGTAAG TTCGTAGCTA
CGTGCAATCG GTGACGTTGG TTCATGTGCA TGCGTGTCGT CGTGTGTGTG
GTACTCGACG GGGTACGGGA CGAACACGGC GGCGCTGAGC ACGGTGCTGT
ACCGGATCAT GTGCGACTAC CAGGCGGACA GGCGGTTCTG CATCTCCGGC
TGCCCGCCGA ACTACGCGCT CCCCAACGAC GCCGGCGGGT GGTGCAACCC
GGCGTGGCTC AAGATCGGCG TCTACGTCGG CGGCATCGTG CCGGTGATGT
GGGTGAGGTT CACCATCAAC GGCAGGGACT ACTTCGAGCT GGTGCTCGTC
TCGGTGTCGA TCAAGGGGTC GAGGACCGGG TGGATGGCCA TGTCCAGGAA
CCTCGACGGC CAGAGCCTGT CGTTCAAGGT CACCAGCAGC GACGGCCAGA
GCTGGACGTT CGGCCAGACC TTCTCGACCT CACAGCAGTT CTCTTAAGTA

TTCATATATG TGTTTAATTC CGAGCGTATA TTATCATCGG CGTCGGCGTG
TTTGGGTTGC CCACAAGTTT GGAGCATGCG CGCACAAGTG TTTGGTGTGG
ACACCTGCTT TTTTCAATGC GAATTAARAAC GGTATATATA TGTACAGTTT
GCTTTACTGT AACGACCACA CAAGGAGTTT TCACT

TCGTCAGCCG
GGCGTCCGGC
GCTAGCTACT
TGCAGGTGGG
TCAACGACGG
ACGTCGGTGA
GCCGCGGCAG
ACCAGCGGGT
TCCAACGTCG
TTGGGGCGTC
CGCTCACCTT
ATTAARATATT
TAAAGACTAA
CGAGCTATAT
GCGAGGTGCT

(+ strand)

CAACGTCGTG
TGGAACAAGG
GTAGCTAGGA
GCGTGTGGGT
GGCGTCGTGC
CCATCACGGC
CACTTCGACA
GCCGTGCGCC
GCGGCGTCGG
AACTGGCAGT
CCTCGACGTC
AATGAGTTAT
AGATATATTA
ATATGATTTG
TGCCAATCGA

TGCTCGGTTC
CGTTCGCCAC
ATGGATCCAT
ACGGGGACCT
GGGCAGTGCT
GACCAACCTC
TGGCCGAACC
AAGCAGGGCG
CTCCATCCAG
CCAACGCCTA
GCCCCGGCGG
TACTGGTCCA
CTAGTAGCTG
CAAGCTAAGG
TGATCGGCAT




Alignment

SEIEXFEAITBLASTIRZREDFER DR NS4 RDEXPANSINEEH T
BEICFASTAD A —< YN ZLTHSIT7MILEFHTS

“OsEXPA"Z <
S ﬂ: =0sEXPAT L

[e] — MAGSSAATSCARFLALLATCLLWNEAASFTASGWNKAFATFYGGSDASGT +
: t _— l/ -t WO rd ' ~— gE L) 1# (T é MGGACGYGDLYSTGYGTNTAALSTVLFNDGASCGQCYRIMCDYQADRRFC +

ISGTSVTITATNLCPPNYALPNDAGGWCNPPRQHFDMAEPAWLKIGVYVG +
777/{ ) L91% ?% Ctrl + S GIVPVMYQRVPCAKQGGVRFTINGRDYFELVLVSNVGGVGSIQSVSIKGS +
RTGWMAMSRNWGVNWQSNAYLDGQSLSFKVTSSDGQTLTFLDVAPAGWTF +
=STSQQFS
J7AIL DB EXL (*F1xt) %R ot
*H I fe 8 JIX X > OSEXPA2 1

— ° MASRSSALLLLFSAFCFLARRAAADYGSWQSAHATFYGGGDASGTMGGAC +
Z 7 I\ N Y 7 ' - 1% ﬁ GYGNLYSTGYGTNTAALSTVLFNDGAACGSCYELRCDNDGQWCLPGSVTV +
T J S TATNLCPPNYALPNDDGGWCNPPRPHFDMAEPAFLQIGVYRAGIVPVSYR +
RVPCVKKGGIRFTINGHSYFNLVLVTNVAGPGDVQSVSIKGSSTGWQPMS +
RNWGQNWQSNSYLDGQSLSFQVAVSDGRTVTSNNVVPAGWQFGQTFEGGQ +
Fi
= OsEXPA3 L
MLSGMEKQPAMLLVLVTLCAFACKXSVAQSAFATFYGGKDGSCTMGGACG +
YGNLYNAGYGLYNAALSSALFNDGAMCGACYTITCDTSQTKWCKPGGNSI +
TITATNLCPPNWALPSNSGGWCNPPLQHFDMSQPAWENIAVYQAGIVPVN +
YKRVPCQRSGGIRFAISGHDYFELVTVTNVG GSGVVAQMSIKGSNTGWMA +
MSRNWGANWQSNAYLAGQSLSFIVQLDDGRKVTAWNVAPSNWFFGATYST +
SWVQF +
= OsEXPA4 L
MAIAGVLFLLFLARQASAAGYGGWQSAHATFYGGGDASGTMGGACGYGNL +
YSQGYGTNTAALSTALFNDGAACGSCYELRCDNAGSSCLPGSITVTATNF +
CPPNYGLPSDDGGWCNPPRPHFDMAEPAFLHIAQYRAGIVPVSFRRVPCV +
KKGGVRFTVNGHSYFNLVLVTNVAGAGDVRSVSIKGSRTGWQPMSRNWGQ +
NWQSNAFLDGQSLSFQVTASDGRTVTSNNVAHPGWQFGQTFEGGQF +
= OsEXPAS +
MSSRRDVLAVVLVAALLPPALSRGLWLGHHGLGHGHGRWRAPHVGGHGQG +
QGPQQHAPLGGGGWSSAHATFYGGGDASGTMGGACGYGNLYSQGYGTNTA +
ALSTALFNNGLSCGACFEVRCDAGGGGSHSCLPGSVWVTATNFCPPNNAL +
PSDDGGWCNPPRAHFDMSQPVFQRIALFKAGIVPVSYRRVACQKKGGIRF +
TINGHSYFNLVLVTNVGGAGDVHAVAVKSERSAAWQALSRNWGQNWQSAA +
LLDGQALSFRVTTGDGRSVVSNNAVPRGWSFGQTFSGAQFN +
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>0sEXPAl
MAGSSAATSCARFLALLATCLLWNEAASFTASGWNKAFATFYGGSDASGT
MGGACGYGDLYSTGYGTNTAALSTVLFNDGASCGQCYRIMCDYQADRRFC
ISGTSVTITATNLCPPNYALPNDAGGWCNPPRQHFDMAEPAWLKIGVYVG
GIVPVMYQRVPCAKQGGVRFTINGRDYFELVLVSNVGGVGSIQSVSIKGS
RTGWMAMSRNWGVNWQSNAYLDGQSLSFKVTSSDGQTLTFLDVAPAGWTF
GQTFSTSQQFS

> OsEXPA2
MASRSSALLLLFSAFCFLARRAAADYGSWQSAHATFYGGGDASGTMGGAC
GYGNLYSTGYGTNTAALSTVLFNDGAACGSCYELRCDNDGQWCLPGSVTV
TATNLCPPNYALPNDDGGWCNPPRPHFDMAEPAFLQIGVYRAGIVPVSYR
RVPCVKKGGIRFTINGHSYFNLVLVTNVAGPGDVQSVSIKGSSTGWQPMS
RNWGQNWQSNSYLDGQSLSFQVAVSDGRTVTSNNVVPAGWQFGQTFEGGQ
F

> OsEXPA3
MLSGMEKQPAMLLVLVTLCAFACKXSVAQSAFATFYGGKDGSCTMGGACG
YGNLYNAGYGLYNAALSSALFNDGAMCGACYTITCDTSQTKWCKPGGNSI
TITATNLCPPNWALPSNSGGWCNPPLQHFDMSQPAWENIAVYQAGIVPVN
YKRVPCQRSGGIRFAISGHDYFELVTVTNVGGSGVVAQMSIKGSNTGWMA
MSRNWGANWQSNAYLAGQSLSFIVQLDDGRKVTAWNVAPSNWFFGATYST
SWVQF

> OsEXPA4
MAIAGVLFLLFLARQASAAGYGGWQSAHATFYGGGDASGTMGGACGYGNL
YSQGYGTNTAALSTALFNDGAACGSCYELRCDNAGSSCLPGSITVTATNF
CPPNYGLPSDDGGWCNPPRPHFDMAEPAFLHIAQYRAGIVPVSFRRVPCV
KKGGVRFTVNGHSYFNLVLVTNVAGAGDVRSVSIKGSRTGWQPMSRNWGQ
NWQSNAFLDGQSLSFQVTASDGRTVTSNNVAHPGWQFGQTFEGGQF

> OsEXPA5
MSSRRDVLAVVLVAALLPPALSRGLWLGHHGLGHGHGRWRAPHVGGHGQG
QGPQQHAPLGGGGWS SAHATFYGGGDASGTMGGACGYGNLYSQGYGTNTA
ALSTALFNNGLSCGACFEVRCDAGGGGSHSCLPGSVVVTATNFCPPNNAL
PSDDGGWCNPPRAHFDMSQPVFQRIALFKAGIVPVSYRRVACQKKGGIRF
TINGHSYFNLVLVTNVGGAGDVHAVAVKSERSAAWQALSRNWGQNWQSAA
LLDGQALSFRVTTGDGRSVVSNNAVPRGWSFGQTFSGAQFN

> OsEXPA6
MAPPLLLLLASLLLVAARRALGLGLGQWQPGHATFYGGGDASGTMGGACG
YGNLYSQGYGTSTAALSTALFNRGLSCGSCYELRCAGDHRRSCLPGGATV
TVTATNFCPPNYALPSDGGGWCNPPRRHFDLAEPAFLRIARHAAGIVPVS
FRRVACARKGGVRFTVNGHAYFNLVLVTNVGGAGDVRSLAVXGSGSGSRV
GGRWQPMSRNWGQNWQSNAYLDGKALSFRVTAGDGRSLTCADVAPAGWQF
GQTFEGRQF

> OsEXPA7
MSPAPRVLVLVVATVVALQVSPAAGRIPGAYGGGEWQSAHATFYGGSDAS
GTMGGACGYGNLYSQGYGVNNAALSTALFNSGQSCGACFEIKCVNQPGWE
WCHPGSPSILITATNFCPPNYALPSDNGGWCNPPRPHFDLAMPMFLHIAE
YRAGIVPVSYRRVPCRKKGGVRFTINGFRYFNLVLITNVAGAGDIVRASV
KGTSTGWMPMSRNWGONWQSNSVLVGQALSFRVTGSDRRTSTSWNAAPAG
WHFGQTFEGKNFRV

> OsEXPAS8
MAAARMLVLLASLCALLLTASAAKWTPAFATFYGGSDASGTMGGACGYGD
LYGAGYGTRTAALSTALFNGGASCGACFTIACDTRKTQWCKPGTSITVTA
TNFCPPNYALSGDAGGWCNPPRRHFDMSQPAWETIAVYRAGIVPVNYRRV
PCQRSGGIRFAVNGHSYFELVLVTNVGGSGAVAQMWIKGSGTGWMAMSRN
WGANWQSNARLDGQALSFRVQADDGRVVTAADVAPAGWSFGATYTSSAQF
Y

> OsEXPA9
MEKKLLVVLFLSLCCASRLRGEAAQQWTSATATFYGGSDASGTMGGSCGY
GNMYSAGYGTNTTALSSALYGDGASCGACYLVTCDASATRWCKNGTSVTV
TATNYCPPNYSESGDAGGWCNPPRRHFDMSQPAWEAIAVYSSGIVPVRYA
RTPCRRVGGIRFGIAGHDYYELVLVTNVAGSGAVAAAWVKGSGTEWLSMS
RNWGENWQSNAYLTGQALSFRVQADDGGVVTAYDVAPANWQFGSTYQSDV
NFSY

> OsEXPA10
MAPCLLLVLFLLPALATGHQHPSTLGSSALSEWRSAKASYYAADPEDAIG
GACGFGDLGKHGYGMATVGLSTALFERGAACGGCYEVKCVDDLKYCLPGT
_STVVTATNFCAPNFGTL.PADAGGVCNPPNHHFL.LPTOSFEKTATWKAGVMP
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MASSSLLLLAVLALAARARAASARARAASALA.GGAGGAGAGGGGGGGA .GGGGGGGGGGGGGGAGAGT .GAGAGGA

|2 osexea: [

2. OsEXPARZ2
3. OsEXPA3
4. OsEXPA4
5. OsEXPAS
6. OsSEXPAG
7. OsSEXPA7
8. OsEXPAS
9. OsEXPAS
10. OsEXPRI10
11. OsEXPRI11
12. OsEXPRI1Z
13. OsEXPRI13
14. OsEXPR14
15. OsEXPRI1S
16. OsEXPR16
17. OsEXPR17
18. OsEXPR1E
19. OsEXPRI1S
20. OsEXPR20
21. OsEXPAR21
22. OsEXPR22
23. OsEXPAR23
24. OsEXPR24
25. OsEXPAR25
26. OsSEXPR26
27. OsSEXPR27
28. OsEXPR28

a0 NAATVOAYO

MAGSSAATSCARFLALLATCLLWNEAASFTASGWNKAFATFYGGSDASGTMGGACGYGDLYSTGYGTNTAALS]
MASRSSALLLLFSAFCFLARRAAADYGSWQSAHATFYGGGDASGTMGGACGYGNLYSTGYGTNTAALSTVLFENI
MLSGMEKQPAMLLVLVTLCAFACKXSVAQSAFATFYGGKDGSCTMGGACGYGNLYNAGYGLYNAALSSALFND(
MAIAGVLFLLFLARQASAAGYGGWQSAHATFYGGGDASGTMGGACGYGNLYSQGYGTNTAALSTALFNDGAAC(
MSSRRDVLAVVLVAALLPPALSRGLWLGHHGLGHGHGRWRAPHVGGHGQGQGPQQHAPLGGGGWSSAHATFYG(
MAPPLLLLLASLLLVAARRALGLGLGQWQPGHATFYGGGDASGTMGGACGYGNLYSQGYGTSTAALSTALFNR(
MSPAPRVLVLVVATVVALQVSPAAGRIPGAYGGGEWQSAHATFYGGSDASGTMGGACGYGNLYSQGYGVNNAAI
MAAARMLVLLASLCALLLTASAAKWIPAFATFYGGSDASGTMGGACGYGDLYGAGYGTRTAALSTALFNGGAS(
MEKKLLVVLFLSLCCASRLRGEAAQQWTSATATFYGGSDASGTMGGSCGYGNMYSAGYGTNTTALSSALYGDG!
MAPCLLLVLFLLPALATGHQHPSTLGSSALSEWRSAKASYYAADPEDAIGGACGFGDLGKHGYGMATVGLSTAI
MELLRLLAVAAVAAMAAEVAAGGDSGWSSGSATFYGGSDASGTMGGACGYGNLYSAGYGTSTAALSTALFNNGS
MARSAFFFHCVAAVAACIAATAAALSGTATFYGGSDASGTMGGACGYGNLYSTGYGTNTAALSSALFNDGAAC(
MAGVARMLAAVVCAIMPAAAMAAGGVGALEPSGWVRAHATFYGGADASGTMGGACGYGNLYAQGYGTRTAALS]
MASSPRAFALVFFAIAAVGCTQLTTADDAAPPVWQKAHATFYGGADASGTMGGGCGYGDLYSQGYGTRNAALST
MAMWKKKKTPSILPLVVVIAARASLIAPTTAGWSSGTATFYGGSDASGTMGGACGYGNLYWSGYGTNTAALSSAI
MSSVLLFLLLLLLSGVSLSGCIRLGSGGYEEWRMGSATYIKESLGHPLNDGGGACGYGDLDIFRYGRYTAGVS(
MASSWNNPAIFLAAALAVATAAQVVTAGFTTDLYWQQQPAPGAVIPYKTSDWHDGSATFYGDPSGMGDDFGGAC
MGNIVLQLLAILALCIAPARSGWLQGTATFYGGADGSGTMGGACGYGNLYDQGYGINNAALSTPLFNNGASCGS
MGNIFLQLLAVVALCIAPARSDWLPGTATFYGGADGSGTMGGACGYGNLYDQGYGINNAALSTPLFNDGASCGS
MGNILLQLLAVVALCIAPARSDWLPGTATFYGGADGSGTMGGACGYGNLYDQRYGINNAALSTPLFNDGASCGS
MAPPSLPILLVLLSLSSSLSSSSAAAAGRWIDAHATFYGGADASGTMGGACGYGNTYGQGYGTDTAALSAVME(
MAPARPFALLFLAVTIVGFVLLTAADDSANATATTTTAMAPSSSTDDAAPPVWLKAHATFYGGADASGTMGGAC(
MAPARAFVLVLLAVASASTAAANTATTTPTNPVAAPTQWQKAHATFYGGADASGTMGGACGYGNLYSQGYGTR!
MADMAPARALALVLLAVAVGSALMAAAQDAPSPPTPMAPSPSTDETPPVWLKAHATFYGGADASGTMGGACGY?
MEYAILFATSLVITVLAASGFAPAHGWNKGTATFYGGADASGTMGGACGYGNLYTAGYGTINTAALSSVLFNDGY
MAPLPLLTTTSLLLFFFLASSFAADVVVAGGGGGGGGYDGGGDGEGGGGGDGEGGGGGGGAKMPHVNHGRYKC(
MGAMAENLLVLCTILAARMALAAADDWIPATATFYGGNDGSGTMGGACGYGNLYDQGYGLENAALSTALFNDG!
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1. OSEXPR1 |-—-—-———-———————————————————————— MAGSSAATSCARFLALLATCLLWNEAASFTASGWNEKAFATFYGGSDA!
2. OsEXPRZ |-—-—-—-——-———————————————————————————— MASRSSALLLLFSAFCFLARRA-AADYGSWQSAHATFYGGGDA!:
3. OSEXPA3 |--—-—-—-—-——-——————————mm——————————— - ———— MLSGMEKQPAMLLVLVTLCAFACKXSVAQSAFATFY GGKDG‘
4. OsgXP24 (| ------—————————— = MAIAGVLFLLFLARQASAAGYGGWQSAHATFYGGGDA

5. OsEXPAS MSSRRDVLAVVLVAALLPPALSRGLWLGHHGLGHGHGRWRAPHVGGHGQGQGPQQHEAPLGGGGWSSAHATFYGGGDA!
6. OSEXPR6 |--—-—-—-——-——"=—"—"—"—"—"—"—"—"—"—"—(—"—~—"—~—(—~—(——{——~—"—"——— MAPPLLLLLASLLLVAARRALGLGLGQWQPGHATFYGGGDA!
7. OSEXPRA7 |--—-—-——=—————————————————————— MSPAPRVLVLVVATVVALQVSPAAGRIPGAYGGGEWQSAHATFYGGSDA!
8. OSEXPRE |-—--—--———————————————————————————————— MAAARMLVLLASLC--ALLLTASAAKWITPAFATFYGGSDA:

9. OSEXPAY |- oo MEKKLLVVLFLSLCCASRLRGEAAQQWTSATATFYGGSDAS
10 R | ------ - MAPCLLLVLFLLPALATGHQHPSTLGSSALSEWRSAKASYYAA-DPI
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OSEXPA7 1 e e MSPAPRVLVLVVATVVALQVSPAAGRIPGAYG 32
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OsEXPAL
OsEXPA2
OsEXPA3
OsEXPA4
OsEXPAS
OsEXPA6
OsEXPAT
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OsEXPAY
OsEXPALO

OsEXPAL
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OsEXPA4
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2. OsEXPRZ |-—-—-—-——-———————————————————————————— MASRSSALLLLFSAFCFLARRA-AADYGSWQSAHATFYGGGDA!:
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4. OsEXPR4 |-—-—-———————————— -~ ——m e — - —————— MAIAGVLFLLFLARQASAAGYGGWQSAHATFYGGGDA!
5. OsEXPAS MSSRRDVLAVVLVAALLPPALSRGLWLGHHGLGHGHGRWRAPHVGGHGQGQGPQQHAPLGGGGWSSAHATFYGGGDA!
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18. BLIE{AF-cDNA

19. B2i#{5FcDNA

20. B3i#{5FcDNA

21. B4i#{scDNA

22. B5{R+{-cDNA

23. BUEfRF7 S /{#

24 B2WIRF7 S )

25. B3+ 7 s/

26. BABIZTF7 S /8

27. BoRIZT7 S /R

28. CLBfRF7 S 7 FRFLS
29. C2MET 7 & 7 BB
30. CIMIET7 & 7 BEEIHI
31. CAE T 7 S /) BEES

32. Gid1-GenomicDNA
33. Gid1-cDNA

34. OsExpansin Genome seq

35. OsExpansin genes

36. OsExpansinl 7 S / B3 4 7E/E§EE§|J€: E_L't'

37. fihDfEY DExpansin genes

38. APETALA2

39. salinity stress

Host:133.6.17.108

UserName:gcoe-genetyx

pass word:xytenegeocg
HlREERE~ Y 7
1. WebCutter : flliREERVIMTRHRALBGTY 7 +



PRIP=IE
| L=

N —|F

Comment

LOCUS
CRIGIN

Pm v L [ RBE| PN =48 > K

10 20 30 40 S0 60
MAGSSAATSC ARFLALLATC LLWNEAASFT ASGWNKAFAT FYGGSDASGT MGGACGYGDL
70 80 S0 100 110 120
YSTGYGINTA ALSTVLFNDG ASCGQCYRIM CDYQADRRFC ISGTISVIITA TNLCPPNYAL
130 140 150 160 170 180
PNDAGGWCNP PRQHFDMAEP AWLKIGVYVG GIVPVMYQRV PCAKQGGVRF TINGRDYFEL
150 200 210 220 230 240
VLVSNVGGVG SIQSVSIKGS RTGWMAMSRN WGVNWQSNAY LDGQSLSFKV TSSDGQTLTIF
250 260 270 280 2390 300
LDVAPAGWTF GQTFSTSQQF S




ANV ERIDERERS

B GENETYX Ver.11 - SPence2_1.gpt - o o0 » e -
File Edit Fi | Peptide | Homology Annotation Internet Sea golicarion  View Window Help
D@ Dh& | Seq Info...
I Isoelectric Point...
Genome seq.gnu
N"_ Reverse Translate to Nuc...
${EF1 CDS.gnu S
N Sequence?_1. Sequence Combination...
gg @ = | FT Signal Peptide Prediction...
LOCT Comment E
ORI Hydrophobic...
>Sequence2 1 1 i
- Hydrophobic Cluster...
Helical Net...

Edmundson Wheels Analysis
Prediction of T-Cell Epitopes...

Select Restriction Enzyme...
Disp Restriction Site...

x| |

2l i Select Peptidase...
AT i 2 = v og Disp Peptidase Site... Alm > %
T 10 i 0 60 -
crd | MAGSSAATSC AR Search PEST Region... 5T MGGACGYGDL B
2l 70 " 3 o ) 120 =
czd| ¥sTeYGTNTA 2T Chou-Fasman 2nd. Structure Pred. ... [A TNLCPENYAL
T 130 Chou-Fasman Conformational Profile... 70 180
tadl] - ENDAGGRCNP PH Robson 2nd. Structure Pred. ... EF TINGRDYFEL
c I 190 0 240
ccd | FLVSNVGGVG SIQSVSIKGS RTGWMAMSRN WGVNWQSNAY LDGQSLSFKV TSSDGQTLTF
T 250 260 270 280 290 300
LDVAPAGWTIF GQTFSTSQQF 5%
AT(
T
T CCq
o | Gcd
o | cc
| 4l | 679 il

EAERZRRUET FASTA L



hGENETYX : Amino Acid Composition]
Date : 2015.11.22
Sequence2_1.gpt

Filename

Sequence Size : 262
Sequence Position: 1 -
hydrophobic: 138( 52.
neutral 82 ( 31.
hydrophilic: 41 ( 15.
other . i( O.

[ hydrophobic residues

Gly (G) 32( 12.21%)
Ile(I) 8( 3.05%)
Pro (P) 9( 3.44%)

[ neutral residues ]

Ser (S) 26( 9.92%)
Cys (C) 10( 3.82%)

[ hydrophilic residues

Asp (D) 11( 4.20%)
Arg(R) 10( 3.82%)

[ other residues ]

Asx (B) 0( 0.00%)

262
67%)
30%)

65%)
38%)

]

Zla (k)
Met (M)

Thr (T)

Glu(E)

Tyx(Y)

Glx(Z)

27( 10.31%)
7( 2.67%)
21( 8.02%)
3( 1.15%)
11( 4.20%)
0( 0.00%)

Average Molecular Weight = 27747.75

Monoisotopic Molecular Weight

27730.0945

Val (V)
Phe (F)

Lzn (N)

Lys (K)

Xaa (X)

16(
14

13

S(

0

L11%)
.34%)

.96%)

.91%)

.00%)

Leu (L)
Trp (W)

Gin(Q)

His (H)

222(?)

17 (
8(

12

1

1

NFEX27.7kDTHHEFTE

w o,

.49%)
.05%)

.58%)

.38%)

.38%)



FEROBEH

GENETYX Ver, 'y
File Edit Fi Pepti Homology Annotation Internet Search gApplication View Window Help
‘DE D& | Seq Info...
Isoelectric Point...
Genome seg.gnu
N"_ Reverse Translate to Nuc...
E PTForm
Sequence Combination...
gg Signal Peptide Prediction...
LOCT Comment [
ORI Hydrophobic...
>Sequence2 1 1 .
- Hydrophobic Cluster...
Helical Net...
Edmundson Wheels Analysis »
Prediction of T-Cell Epitopes...
o Select Restriction Enzyme...
i Disp Restriction Site...
2l i Select Peptidase...
PR v g Disp Peptidase Site... Alm » %
AT( -
T| 10 _ E0 60 -
crd | MRGSSAATSC AR Search PEST Region... GT MGGACGYGDL
A 70 ho nd od L0 120
. YSTGYGTNTZ AL Chou-Fasman 2nd. Structure Pred. ... [A TNLCPENYAL
T| 130 Chou-Fasman Conformational Profile... 70 180
tad | FNDAGGWCNE PR Robson 2nd. Structure Pred. ... EF EINCENTFEL
(e 190 0 240
ccd VLVSNVGGVG SIQSVSIKGS RTGWMAMSRN WGVNWQSNAY LDGQSLSFKV TSSDGQTLIF
T| 250 260 270 280 290 300
LDVAPAGWTIF GQTFSTSQQF S
T AT(
T CCq
a GC(
a CCq
| 2l GT( -




18. BLIE{AF-cDNA

19. B2i#{5FcDNA

20. B3i#{5FcDNA

21. B4i#{scDNA

22. B5ifRf-cDNA

23. BUEfRF7 S /{#

24 B2WIRF7 S )

25. B3+ 7 s/

26. BABIZTF7 S /8

27. BoRIZT7 S /R

28. CLBfRF7 S 7 FRFLS
29. C2MET 7 & 7 BB
30. C3BRT7 S 7 FEHIS]
31. CA4MtET-7 & 7 BEELS

32. Gid1-GenomicDNA

33. Gid1-cDNA

34. OsExpansin Genome seq 4 OSEXpanSIHOD/f/AEEEJ%:l to_l/'c

35. OsExpansin genes

36. OsExpansinl 7 S / FBREC%1

37. fihDfEY DExpansin genes

38. APETALA2

39. salinity stress

Host:133.6.17.108

UserName:gcoe-genetyx

pass word:xytenegeocg
HlREERE~ Y 7
1. WebCutter : flliREERVIMTRHRALBGTY 7 +



Pun

& Sequences

N —|F

Comment

Map

‘BEm L[ REBABEIIPA L EAES=[4]|8 P K

10
ACCRACACAT

20
TGITIGIGIT

30
GIGCCTARRR

40
CACTRATALT

S0
TICTICATATR

60
TITTATARRLG

70
TGTRACTTARR

80
TTITGACCARARL

S0
CCRCARRLCT

100
ATAGGGRRAG

110
ATGAGRRGGA

120
AGRAGATARRAG

130
RATGATCATA

140
GGTRATAGTIT

150
GGCTTGATTIT

160
TCCATCTIGG

170
TTATTGITIG

180
GRRAGCTGRRA

150
TITTCCGIGC

200
TAGGCTAGGAR

210
TCTITAAGTIC

220
TTRAATACRRLRL

230
TICCTAACTR

240
GRATTTIGGA

250
CTGATCCACG

260
GIGTITCTIGAC

270
TCRACTACAG

280
TTGGGGATGC

290
CATGTITIGGTIR

300
TTITAGARTTIG

310
TCGGGAGCTA

320
GIGITTICCT

330
ACTTCATTAT

340
TTRRRACATT

350
TITATCCITA

360
AALTRORATR

370
TTIGGRATATT

380
CRATAATTAG

390
TGGATGACRR

400
AGATGARRACAC

410
RACACRRARAT

420
TRAAGTTGARRRL

430
TATGCACCIT

440
TTICCATGTITIT

450
TARLCACAGT

460
AATCCATTIT

470
TCCATICTIGT

480
ACTTTGACTIG

430
GGITATIGIR

500
CTITATTGATIT

510
GAGGTAGCAT

520
GRRACTCCIG

530
CGRRAACTCC

540
ATGACCCRAG

550
CTCCCARATGAR

560
TGGGTRAGTA

570
GCRCARAGTAC

S80
TAGGTAACTR

580
AGRARATTTTA

600
ATGGIGTICCT

610
RALCATACARRL

620
TTAGICRATC

630
ATRACCACCCR

640
RACTAGICTIA

650
TCATGCCACT

660
RRATTTGICT

———

—_———

———

———

—-

——



Cleotide

FfRERY M ~DRH

Peptide Homology Annotation Internet Search Application View Window Help

Commen

LOCUS
ORIGIN

ATGGCCGG

CICCICIG

1
TTCTACGG

1
TACTCGAC

2
GCGICGTG

3
ATCTCCGG

3
CCCRACGR

4
GCGTIGGCT

4
CCGTGCGC

5
GIGCTCGT)

Seq Info...
Translate to AA...

PTForm...

GC Contents...
di-Nucleotide...

Direct Repeat...
Inverted Repeat...
Inverted & Complementary...

Analyze Restriction Enzyme...
Legacy Restriction Enzyme
Recombinant DNA Fragment...
Silent Mutation Restriction Site

Search for ORF...
Frame Analysis...
Promoter...

Create Probe Record...
Search PCR Primer...
Primer3 Search...
Search tRNA

Hairpin...
Palindrome...

Search Stacking Region...
RNA 2nd. Structure Pred. ...
Modify Free Energy...

Search siRNA target...

Coding Region

CpG Island...

Splice Site...

Polymerase II Promoter...
PolyA Signal...

= ||

|| ==

L

Select Restriction Enzyme...

Disp Restriction Site...

HiE e A|lm Dy K

50
TGGCATTGCT
110
GGAACRAGGC

60

GGCGACATGC

120
GITCGCCARCC

170
CGIGIGGGTA

180
CGGGGACCTG

230
CGGTIGCTIGTIT

240
CRACGACGGG

230
AGGCGGACRG

300
GCGGTTICIGC

350
GCCCGCCGARR

360
CTACGCGCTIC

410
CTTCGACAT

420
GGCCGRACCG

470
CGGIGATIGTIA

480
CCAGCGGGTIG

530
GCAGGGACTA

540
CTTCGAGCTG

Mo oo o HohoFomhoHom o

590
CGGTIGTICGAT

600
CRAAGGGGICG

>

>




ii File Edit Homology Internet Search Application View Window Help

B untitleds.txt

DD 3| 0B &%

| B untitled7.txt
1
@ untitleds.emf

Date
Filename
Sequence S5iz

[ Linear ]

( 2) AccéS5I
4706-

( 3) AccB7I
1-
3730-

( 4) Acul
1_
3126-

( 5) Agel
1-
4377~

( 6) BhdI
1_

~maa

e

( 1) RatII
1- 3828:
38239- 6000:

1- 4705:
6000:

3125:
6000:

3340:

et la

[GENETYX : Search Restriction Fragment]

2017.10.24
Sequence4
6000

Sequence Position: 1 - 6000

GACGTC
3828 base
2172 base

GGTACC
4705 base
1295 base

: CCANNNNNTGG
3729:
6000:

3729 base
2271 base

CTGRAG/CTTICAG
3125 base
2875 base

: ACCGGT
4376:
6000:

4376 base
1624 base

GACNNNNNGTC
3340 base

R = W W

Sites

Sites

Sites

Sites

Sites

Sites



File Edit Homology Internet Search Application View Window Help

DD 3| BR|(&T

B untitleds.txt
| B untitled7.txt

Search Restriction Map]

- Date : 2017.10.24
J [Filename : Sequenced
| | 7 |Sequence Size : 6000
Sequence Position: 1 - 6000

[ Linear ]
501 1001 1501 2001 2501 3001 3501 4001 4501 5001 5501

ZatlI ( 1) 1

BcceS5I ( 1) +
AccB7I ( 1) }

Acul ( 1) i

Agel ( 1)

AndI ( 1)

A1w44I ( 1)

A1WNI ( 1)

Apall ( 1)

AvrII ( 1)

[BamHI ( 1)

BanTT { 1) 4




File Edit Homology Internet Search Application View Window Help

DFDEEL (2B ET

[ untitleds.txt
|  Un

itlea/. <t

4] [

hGENETYX : Restriction Map]

Date : 2017.10.24
Filename : Sequence4d
Sequence Size : 6000

Sequence Position: 1 - 6000

Linear ]
10 20 30 40 50 60
ACCAACACATTGTITIGIGTITIGIGCCTARAACACTAATAATTTCTCATATATTTITATARLG
/ / /
FspEI FspEI MluCI PsiI
TspS509I
TspEI
70 80 90 100 110 120
TGTAACTTAATTTGACCARACCACARRACTATAGGGARAGATGAGAAGGAAGRARGATARLG
/7 /7 YAVARY | / /
Msel FspEIFspEI SfcI FspEI HpyAV MboII
Trudl FspEI FspEI
MluCI MboII
TspS5S09I
TspEI
130 140 150 160 170 180
AL TGATCATAGGTAATAGTTIGGCTTGATTITTCCATCTTIGGTITATIGITIGGARAGCTGAR
/17 / / / / / v
Bell FspEI CviKI-1 Becel FspEI FspEI Apol
Fbal FspEI FspEI A1lul MluCI
BfuCI CwviKI-1

DpnI TspS5S09I

Thme T T N

ENNCH|F



File Edit Homology Internet Search Application View Window Help
DD 2|2 B|( 82

) Untitled6.tx¢t

hGENETYX : Search Restriction Site]

Date : 2017.10.24
Filename : Sequence4d
Sequence Size : 6000

Sequence Position: 1 - 6000

[ Linear ]

Res. Enz. : Recog. Seq. Count: Recog. Seq. Pos.
RatII : GACGIC ( 1): 3824
Bcce5I : GGTACC ( 1): 4705
AccB7I1 : CCANNNNNTGG ( 1): 3723
Acul : CTGARAG/CTTCAG ( 1): 3140
Agel : ACCGGT ( 1): 4376
AhdI : GACNNNNNGTC ( 1): 3335
Alw44l : GTIGCRC ( 1): 4872
RIwNI : CAGNNNCTG ( 1): 3770
Apall : GTIGCRC ( 1): 4872
AvrII : CCTAGG ( 1): 1115
BamHI : GGATCC ( 1): 3192
BanII : GRGCYC ( 1): 5422
BbrPI : CACGIG ( 1): 4811
BbsI : GAAGAC/GICTIC ( 1): 5797
Bcll : TGATCA ( 1): 123
BglII : AGATCT ( 1): 2608
BlnI : CCTAGG ( 1): 1115
BlpI : GCTNAGC ( 1): 3313
BpmI : CTGGAG/CTICCAG ( 1): 1191
BpuloI : CCTNAGC/GCTINAGG ( 1): 4073
Bpull02I : GCTNAGC ( 1): 3313
BpuEI : CTTGAG/CTICRAAG ( 1): 3527
BseYI : CCCAGC/GCTGGG ( 1): 1051
BsiWI : CGTACG ( 1): 2501
BsmBI : CGTCIC/GAGACG ( 1): 3646




18. BLii{s*cDNA

19. B2i#{5FcDNA

20.

B35 f-cDNA

21. B4i#{scDNA

22. B5E{Ef-cDNA

23.

BLEBEF7 S /[

24 B2WIRF7 S )

25. B3+ 7 s/

26.

BARIZT7 S /R

27.

BoE{ET7 S /R

28.

CLE{RT7 S 2 FRFIS

29.

C2BURT 7 S 2 ARSI

30.

C3MURT7 S 2 ARSI

31.

CAURT 7 S 7 FBRFLS

32

. Gid1-GenomicDNA

33

. Gid1-cDNA 4 fd5|ZaE —

34.

OsExpansin Genome seq

35.

OsExpansin genes

36.

OsExpansinl 7 & / FELF]

37. fihDfEY DExpansin genes

38. APETALA2

39.

salinity stress

Host:133.6.17.108

UserName:gcoe-genetyx

pass word:xytenegeocg

HlREESE~ v 7
1. WebCutter : flBREERVIWHEALAETY 7 F



8|

N —|FT

Comment

Map

LOCUS
CRIGIN

‘Rm v Ly[RABE>FA |24 ) K

10
ATGGCCGGCA

20
GCGACGAGGT

30
CRRCCGCRRAC

40
GAGTGCRAGR

50
CGGIGGIGCC

60
GCTCCACACR

70
TGGGTGCICAR

80
TCICCRACTIT

S0
CRRGCIGICG

100
TACRACATIC

110
TGCGGCGGGC

120
GGACGGGACG

130
TTCGAGCGGG

140
ACCTCGGGGA

150
GTACCTGGAC

160
AGGAGGGTIGC

170
CGGCGAACGC

180
GCGGCCGCTIG

150
GAGGGGGTIGT

200
CGICGTITCGA

210
CCRCATCATIC

220
GACCAGICGG

230
TGGGGCTGGA

240
GGTIGCGCATIC

250
TACCGGGCGG

260
CGGCGGAGGG

270
TGACGCGGAG

280
GAGGGGGCGG

290
CGGCGGTIGAC

300
GCGGCCCATIC

310
CITGAGTITICC

320
TGACGGACGC

330
GCCAGCGGCG

340
GAGCCGTITICC

350
CGGTGATCAT

360
ATTCTITICCAC

370
GGCGGCAGCT

380
TCGTIGCACTIC

390
GTICGGCCAGC

400
TCGACCAICT

410
ACGACAGICT

420
GTIGCCGCCGG

430
TTCGTGARAGC

440
TGAGCRAGGG

450
CGICGIGGIG

460
TCCGTICARACT

470
ACCGGCGCGC

480
GCCGGAGCAC

4390
CGCTACCCGT

S00
GCGCGTACGA

510
CGACGGGTIGG

520
BCCGCGCTCA

530
AGTIGGGTCAT

540
GTICGCAGCCG

550
TTICATGCGCR

560
GCGGCGGCGA

570
CGCGCAGGCC

580
CGCGIGTITICC

580
TCTCCGGCGA

600
CAGCTCCGGC

610
GGCRACATCG

620
CCCACCACGT

630
CGCCGTICCGC

640
GCCGCCGACG

650
AGGGCGTICARR

660
GGICTGCGGC

670
BRACATCCTIGC

680
TCRACGCCAT

690
GITCGGCGGC

700
ACCGAGCGCR

710
CGGAGICGGA

720
GCGGCGGCTIC

73N

74N

T8N

TAN

770

TRN



_

File Edit Find [Nucleotide| Peptide Homology Annotation Internet Search Application View Window Help
‘D& Db & Seq Info...

Translate to AA...

GC Contents...

di-Nucleotide...

Direct Repeat... Comment Msp |

Inverted Repeat... ROCHS

o= ORIGIN

Inverted & Complementary...

Analyze Restriction Enzyme...
Legacy Restriction Enzyme
Recombinant DNA Fragment...
Silent Mutation Restriction Site

Search for ORF...
Frame Analysis...
Promoter...

Create Probe Record...
Search PCR Primer...
Primer3 Search...
Search tRNA

Hairpin...
Palindrome...

Search Stacking Region...
RNA 2nd. Structure Pred. ...
Modify Free Energy...

Search siRNA target...

Coding Region
CpG Island...
Splice Site...

X 2m v hy [ RBEFA - ==4[n P K

10
ATGGCCGGCA

20
GCGACGAGGT

30
CRRACCGCRAC

40
GAGTGCRAGR

S0
CGGTIGGIGCC

60
GCTCCACACR

70
TGGGTIGCTICA

80
TCTICCARACTIT

S0
CRAGCTIGICG

100
TACRRACATIC

110
TGCGGCGGGC

120
GGACGGGACG

130
TTCGAGCGGG

140
RACCTCGGGGA

150
GTACCTGGAC

160
AGGAGGGTIGC

170
CGGCGARACGC

180
GCGGCCGCTG

150
GAGGGGGTIGT

200
CGICGITCGA

210
CCACATCAIC

220
GACCAGICGG

230
TGGGGCTGGA

240
GGTIGCGCATIC

250
TACCGGGCGG

260
CGGCGGAGGG

270
TGACGCGGAG

280
GAGGGGGCGG

290
CGGCGGTIGAC

300
GCGGCCCATIC

310
CITGAGTITICC

320
TGACGGACGC

330
GCCAGCGGCG

340
GAGCCGTTICC

350
CGGTGATCAT

360
ATTCTITCCAC

370
GGCGGCAGCT

380
TCGTIGCACTC

390
GTICGGCCAGC

400
TCGACCATICT

410
ACGACAGICT

420
GIGCCGCCGG

430
TTCGTGARAGC

440
TGAGCRAGGG

450
CGICGIGGIG

460
TCCGTCARACT

470
ACCGGCGCGC

480
GCCGGAGCAC

4390
CGCTACCCGT

S00
GCGCGTACGA

510
CGACGGGIGG

520
ACCGCGCTICA

530
AGTGGGTICAT

540
GICGCAGCCG

550
TTCATGECRCR

560
GORECAECREL

570
CROGCLAGRO

580
CROGTETTOCC

590
TOTCCERECER

600
CLAGCTCOCRES



ﬁETYX Ver.11l

File Edit Find Nucleotide Peptide Homology Annotation

L—-;——

Internet Search Application View Window Help

BN sequences
N —|F

DEDBSHEH 3 LR &7

Comment

l Map

LOCUS
CRIGIN

X 2= [ REBE

At S

10
ATGGCCGGCA
70
TGGGIGCTICA
130
TTCGAGCGGG
190
GAGGGGGTIGT
250
TACCGGGCGG
310
CTTGAGTITICC
370
GGCGGCAGCT
430
TTICGTGARAGC
490
CGCTACCCGT
550
TTCATGCGCR
610
GGCRLACATCG

20
GCGACGAGGT
g0
TCTCCARACTT
140
ACCTCGGGGA
200
CGICGITCGA
260
CGGCGGAGGG
320
TGACGGACGC
380
TCGTIGCACTIC
440
TGAGCRAGGG
500
GCGCGTACGA
560
GCGGCGGCGA
620
CCCRCCRACGT

30
CRRCCGCRRAC
S0
CRAGCTGICG
150
GTACCTIGGAC
210
CCACATCATC
270
TGACGCGGAG
330
GCCAGCGGCG
390
GTCGGCCAGC
450
CGICGIGGTIG
510
CGACGGGTIGG
570
CGCGCAGGCC
630
CGCCGTCCGC

40
GAGTGCRAGR
100
TACRACATTIC
160
AGGAGGGTIGC
220
GACCAGICGG
280
GAGGGGGCGG
340
GAGCCGTITCC
400
TCGACCAICT
460
TCCGICAACT
520
ACCGCGCTICA
580
CGCGIGTITICC
640
GCCGCCGACG

CGGTIGGTIGCC
110
TGCGGCGGGC
170
CGGCGARACGC
230
TGGGGCTIGGA
290
CGGCGGTIGAC
350
CGGTGATCAT
410
ACGACAGTICT
470
ACCGGCGCGC
530
AGTGGGTCAT
590
TCTCCGGCGA
650
LGGGCGTCRR

=lAalm > % j
S0 60

GCTCCACACA
120
GGACGGGACG
180
GCGGCCGCTG
240
GGTGCGCATC
300
GCGGCCCATC
360
ATTCTTCCAC
420
GTGCCGCCGG
480
GCCGGAGCAC
540
GTICGCAGCCG
600
CAGCTCCGGC
660
GGTCTGCGGC

Nuc. Seq. Position  { 1- 1065 )

ransite to A4 or Thesis

1

1 - 1065

Translation Position :

L

[ ] &mino Acid Numbering

1] - 1065

Genetic Code : [’lhe Standard Code
A.A. Format ® 1-Left 1-Center 1-Rii
Frame © 1-Frame ) 3-Frame Co
Result @ Project Window () Text [_|Ble
Numbering @) Ewvery tenth character Line first &

Mo. of 1st Amin

I Cancel

' ——
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File Edit Find Nucleotide Peptide Homology Annotation Internet Search Application View Window Help

Al EIEIEEELTIEE:

B8 sequences
N —|FT
Comment | Map
LOCUS
ORIGIN
: CAam ia ,.._\.4;' -4
R
Comment | Map
>Sequence4_1 Translated Sequence4 |1 frame|355 AA.
B ==
10
ATGGCCGGCA G
70
TGGGTIGCTICA T
130
TTCGAGCGGG A :
190 (M2 m vy RBEIPA Lt EAES=[4]n b K
GAGGGGGIGT 10 20 30 40 50 60
250 MAGSDEVNRN ECKIVVPLHT WVLISNFKLS YNILRRADGT FERDLGEYLD RRVPANARPL
TACCGGGCGG C 70 80 90 100 110 120
310 EGVSSFDHII DQSVGLEVRI YRAAAFGDAE EGARAVTRPI LEFLTDAPAZ EPFPVIIFFH
CTITGAGITCC T| 130 140 150 160 170 180
370 GGSFVHSSAS STIYDSLCRR FVKLSKGVVV SVNYRRAPEH RYPCAYDDGW TALKWVMSQP
GGCGGCAGCT T 190 200 210 220 230 240
430 FMRSGGDAQA RVFLSGDSSG GNIAHHVAVR AADEGVKVCG NILLNAMFGG TERTESERRL
TTCGTGAAGC T 250 260 270 280 230 300
490 DGKYFVTLQD RDWYWKAYLP EDADRDHPAC NPFGPNGRRL GGLPFAKSLI IVSGLDLICD
CGCTACCCGT G 310 320 330 340 350 360
550 RQLAYADALR EDGHHVEVVQ CENATVGFYL LPNIVHYHEV MEEISDFLNA NLYY*
TTCATGCGCAR G
610
GGCARACATCG C
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Add Underline... 50 60

ATGGCC Remove Underline EGTGGTGCC GCTCCACACA

110 120

TGGGTG DNA to RNA (ATGC -> AUGC) BCGGCGGGC GGACGGGACG

RNA to DNA (AUGC -> ATGC) | 170 180

TTCGAG EGCGAACGC GCGGCCGCTG

Reverse Complement (ATGC -> GCAT) 230 240

GAGGGG] EGGGCTGGA GGTGCGCATC
Reverse (ATGC -> CGTA) .

290 300

TACCGG Complement (ATGC -> TACG) BGCGGTIGRAC GCGGCCCATC

50 360

crTeag  Upper Case(0) ;GTGAIEAT ATTCTTCCAC

Lower Case(W) 410 420

GGCGGC] EGACAGTCT GTGCCGCCGG

Circular 470 480

TTCGTG Lock Sequence ECGGCGCGC GCCGGAGCAC

— , 530 540

CGCTAC] ETGGGTCAT GTCGCAGCCG

550 560 570 580 590 600

TTCATGCGCA GCGGCGGCGA CGCGCAGGCC CGCGTGTTCC TCTCCGGCGA CAGCTCCGGC

610 620 630 640 650 660

GGCAACATCG CCCACCACGT CGCCGTCCGC GCCGCCGACG AGGGCGTCAA GGTCTGCGGC

670 680 620 700 710 720

AACATCCTGC TCAACGCCAT GTTCGGCGGC ACCGAGCGCA CGGAGTCGGA GCGGCGGCTC
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Reverse Complement (ATGC -> GCAT) 230 240
cTCccec FCCCGACCT CCACGCGTAG
Reverse (ATGC -> CGTA) 290 300
ATGGCC Complement (ATGC -> TACG) "CGCCACTG CGCCGGGTAG
350 360
GAACTC Upper Case(0) 'CACTAGTA TAAGAAGGTG
Lower Case(W) 410 420
CCGCCG SCTGTCAGA CACGGCGGCC
Circular 470 480
AAGCAC Lock Sequence EGCCGCGCG CGGCCTCGTG
. 530 540
GCGATG Voice * PACCCAGTA CAGCGTCGGC
550 560 570 580 590 600
AAGTACGCGT CGCCGCCGCT GCGCGTCCGG GCGCACAAGG AGAGGCCGCT GTCGAGGCCG
610 620 630 640 650 660
CCGTTGTAGC GGGTGGTGCA GCGGCAGGCG CGGCGGCTGC TCCCGCAGTT CCAGACGCCG
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