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Large-scale preliminary analysis of rice gene expression mining from EST data

SONG Dongguang
( Department of Horticulture, Foshan University, Foshan Guangdong 528231, China)

Abstract ; EST sequences represent transcribed signals of gene expressions in tissues. In this study, a simple and
effective method for large-scale EST analysis was developed using all rice ( Oryza sativa) ESTs downloaded from
NCBI for mining important information in rice development. After the blast alignment, phrap contig joining, and
Unix command-line filtering, over 30 000 contigs were obtained from EST sequences. Annotations of these contigs
were returned with further alignments to NCBI nucleotide databases. Anther expressions showed the most abundant

in this preliminary mining from annotations for different tissues. This lays an important foundation for further

investigating tissue-specific regulation of gene expression in rice development.
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Fig.1 Flow-chart for EST large-scale analysis in this study ( details in Methods)
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88908526 CI713085 Oryza sativa (japonica cultivar_group) | nuclei stage anther Oryza sativa Japonica Group cDNA clone
JO8BO009EO4T3 5', mRNA sequence. Collection and mapping of over 30 000 transcription units by the rice full-length cDNA project from
Jjaponica rice Oryza sativa Japonica Group "mRNA" /cultivar="Nipponbare" /db_xref="taxon:39947" /clone="J0O8BO009E04T3" /tis-
sue_type="1 nuclei stage anther" /clone_lib="LIBEST_019097 Oryza sativa (japonica cultivar_group) 1 nuclei stage anther
accggegtgttcgggccacceggeggtggacgecaaggeggeggeggecgttggegeggcgaaggecggegegaatggtggegecteegtgetegaccagaaggtttggttcegecccctegaggacgttga
gaagccteccgtegectgatcgacaggectaatacgagecttggetetgtgecacctaccattcetettcagetggggctecttgattattattactgtactagtagtgtggtictgetaatatagtatcageagatega
catggcegtgcatcggtagttacagtgaggegatgctgatgectaaaataagaacaagcaaaagacgtgtgetcatgttgettgtggetgtaatgtacttet
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Fig.2 A typical extracted EST sequence data contains 6 Tab-separated fields of GI, DEFINITION, TITLE, organism,
FEATURES, ORIGIN, which corresponds to GenBank data from NCBI
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Table 1 Total EST records downloaded from NCBI dated Feb.14 2014

Acyrthosiphon pisum 214 833 Gallus gallus 600 434 Ovis aries 338 551
Aedes aegypti 301 595 Gasterosteus aculeatus 277 051 Panicum virgatum 720 590
Alvinella pompejana 218 454 Glycine max 1461 723 Phaseolus coccineus 391 150
Aplysia californica 255 604 Gossypium hirsutum 297 540 Physcomitrella patens 382 587
Arabidopsis thaliana 1 529 700 Homo sapiens 8 704 880 Picea glauca 313 109
Bombyx mort 568 825 Hordeum vulgare 415 599 Pimephales promelas 258 504

Bos taurus 1 559 496 Ictalurus punctatus 354 516 Pinus taeda 328 661
Brachypodium distachyon 206 255 Linum usitatissimum 286 856 Porphyridium purpureum 386 903
Branchiostoma floridae 334 502 Lottia gigantea 252 091 Rattus norvegicus 1103 576
Brassica napus 643 881 Lotus japonicus 242 432 Saccoglossus kowalevskii 202 190
Caenorhabditis elegans 396 687 Macropus eugenii 280 713 Salmo salar 498 245
Callithrix jacchus 292 992 Malus domestica 325 020 Schistosoma mansoni 208 557
Canis lupus familiaris 382 636 Medicago truncatula 269 498 Solanum lycopersicum 299 199
Chlamydomonas reinhardtii 204 075 Mimulus guttatus 231 095 Solanum tuberosum 249 969
Ciona intestinalis 1 205 673 Mus musculus 4 853 497 Sorghum bicolor 209 835
Citrus sinensts 214 598 Neurospora crassa 277 147 Sus scrofa 1 669 347
Crassostrea gigas 206 388 Nicotiana tabacum 335 082 Triticum aestivum 1 286 996
Culex quinquefasciatus 205 275 Oncorhynchus mykiss 287 565 Vitis vinifera 446 664
Danio rerio 1 488 339 Oryza satwalndica Group 204 022 Xenopus tropicalis 1271 480
Drosophila melanogaster 821 005 Oryza sativaJaponica Group 987 327 Xenopus laevis 677 911
Gadus morhua 257 218 Oryzias latipes 666 891 Zea mays 2 019 522
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66926434 86522341 88297987 88762546 88526867

10119739 163920841 4715115 89177972 88266751 86850863 29629682 89189895 88263899 86500006 44674929 58609385

11065615 218488962 86601392 88536975 88408619 88560924 88328458 88423949 88467385 88397705 88540515 88526571

11065616 29617906 29617870 4715718 58662804 29618278 10423644 87007400 86538713 88215996 58674681 86260828 86260807
88962214 66922123 33381288 86495568 33381360 88541471 88524563 88542928 86540422 88536287 88546041 88525981
88560343 88535202 88552618 88533187 88522745 88533840 88560552 88539761 88558894 88557633 23513945 30226736
29669005 117251641 88728629 88693206 33794374 29682747 29682379 29667657 29618608

11065617 218479325 10109130 117230561 163920246 10423610 86594434 66912947 27545704 86545576 86524466 88200457

13895815 86533063 87023985 86594565 38568558 88689643 88459057

B3 AELUEEE XS (#7493 100 R LA _ER) EST FHIH id §A—1T
Fig.3 Similar aligned (scored above 100) EST sequence joined in one-line by ids
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Table 2 Blast total rice EST sequences against each other and joined together scored above 100
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>10109107.Cotigl
CACCCGCCGCGCTTAATCCCCCGCTTACAGGGCGCNTCCCATTCGCCATTTCAGCTCCGCAACTGTTGGGAAGGCCNATCGGTGCGGC
CCTCTTCGCTATTACCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACG
TTGTAAAACGACGGCCNGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGGTACCGGGCCCCCCCTCGAGGTCGACCCACG
CGTCCGCTAGGGTTTCGCCGCCGCCTCTTCGTCCCCGCCGCGACGATGCCGTCCCACAAGACCTTCCGCATCAAGAAGAAGCTGGCG
AAGAAGATGCGCCAGAACCGCCCCATCCCCTACTGGATCCGCATGCGGACCGACAACACCATCAGGTATAACGCGAAGCGCAGGCA
CTGGCGCCGCACCAAGCTTGGGTTCTGAGCAGGAGGTGGCACCGGCTGCTGCCTGCGGATTTTGTTTTATGGATGTTTCAGTGTTTAT
GCAAGCTTAGGATGTGATTCCATGATGCTTTTTATTAAGGTTTTCTGAAATGTTAAGGGTAGTAGTACTCTGGTTTACTGAGGATACC
ATGCTATGCTGTGCTGAGTAAAAGAACCATTCTAATATATCTGCCTTGTTGAAGTTAAAAAAAAAAAAAAAAA

>10109107.Contig2
GGGCGCTGGCAAGTGTAGCGGTTCACTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCC
ATTCAGNTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGG
CGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAG
GGCGAATTGGGTACCGGGCCCCCCCTCGAGGTCGACCCACGCGTNCCGCGCGAAGCGCAGGCACTGGCGCCGCACCAAGCTTGGGTT
CTGAGCAGGAGGTAGCACCGGTTGCTGCCTGCGGAGGCTAGGGTTACTGAGTTATCTGCATCATTTTGTTTTATGGATGTTTCAGTGT
TTATGCAAGCTTAGGATGTGATTCCAGGATGCTTTTTATTAAGGTTTTCTGAAATGTTAAGTGTAGTTGTACTCTGGTTTACTGAGGAT
ACCATGCTATGCTGTGCTGAGTAAAGGAACCATTCCAATATATGTCTTTTGANGTTATTTCAAAAAAAAAAAAAAAAAAAAAAA

B 4 Blast Z5 32 phrap #{TESEHHE
Fig.4 Contigs built from phrap joining of blast results

1036898.Contigl 11025574.Contigl 117239431.Contig2 117227446.Contigl 12405249.Contig2 218499895.Contigl 15857617.Contigd
117234368.Contig3 109713088.Contigl 226698423.Contigl 117252578.Contigl 163918222.Contigd 15847190.Contigl 86522348.Con-
tig2 163927916.Contig2 117247626.Contig2 117222284.Contig3 11171554.Contigl 29677590.Contig2 11610391.Contigl 117228922.
Contigl 12623322.Contigl 117251684.Contigl 117231274.Contigl 16577643.Contigl 11025496.Contig3 117249884.Contigl
1036902.Contigl 10611525.Contigl

1036912.Contigl

5 Phrap FE(MEBBHT blast (b, BRT 317, ST E — M EBBNRULACUEITHEBE 250

Fig.5 Blast results from phrap joined contigs showing 3 lines, lines with more than one contigs had scored value above 250
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BAC clone, marker SERY X &5 R R A A Eﬁﬁ,ﬂ[’é‘] 7 A Bl R N 25 T L S Y

MRS B b T it — P KR A — A R BRI ICRCS ot — DI T2

/S,

Query=10109112.Contigl
>refINM_001054196.11 Oryza sativa Japonica Group 0s02g0664300 (0s02g0664300) mRNA, Score =2 627 bits (1 422), Expect = 0.0

Identities = 1 466/1 484 (99%), Gaps = 15/1 484 (1%)

>dbjlAK067099.11 Oryza sativa Japonica Group ¢cDNA clone:J013096M07, full insert Score =2 621 bits (1 419),Expect = 0.0 Identities = 1
465/1 484 (99%), Gaps = 15/1 484 (1%)

>dbjlAK103515.11 Oryza sativa Japonica Group ¢DNA clone:J033131G16, full insert Score =2 132 bits (1154),Expect = 0.0 Identities = 1
198/1 216 (99%)., Gaps = 15/1 216 (1%)

>reflXM_006647584.11 PREDICTED: Oryza brachyantha tripeptidyl -peptidase 2-like (LOC102701235),Score =1 531 bits (829),Expect =
0.0 Identities = 1 120/1 250 (90%), Gaps = 62/1 250 (5%)

Bl 6 ZFEEH S NCBI nt #iEE#H1T blast LL 3t [FIREAYFERIT TG
Fig.6 Sample annotated lines taken out from blast alignments against NCBI nt databases

AF014663 Human T-cell lymphotropic virus type 1 isolate BRASP31, 5" long
AF015302 Oryza sativa RbohAOsp mRNA, partial eds

AF015522 Zea mays ribsomal protein S4 (rps4) mRNA, complete cds

AF015771 Magnaporthe grisea putative transcriptional regulator (CON7)

AF015784 Phaseolus vulgaris TATA-box binding protein (PVTBP1) mRNA, complete
AF015785 Phaseolus vulgaris TATA-box binding protein (PVTBP2) mRNA, complete
AF016404 Chloroplast transformation vector pEZC2040.2 for Euglena gracilis,
AF016889 Cloning vector pWSK29, complete sequence

AF016896 Oryza sativa GDP dissociation inhibitor protein OsGDI1 (OsGDI1)
AF016897 Oryza sativa GDP dissociation inhibitor protein OsGDI2 (OsGDI2)
AF016899 Schistosoma mansoni alpha-(1,3)-fucosyltransferase VII (SmFuct)
AF017063 Cloning vector pMECA, complete sequence

AF017356 Oryza sativa low molecular early light-inducible protein mRNA,
AF017357 Oryza sativa low molecular early light-inducible protein mRNA,
AF017360 Oryza sativa lipid transfer protein LPT IIl mRNA, complete cds
AF017362 Oryza sativa aldolase mRNA, complete cds

7 MWERTHERIEERITRENERTRA, SR LT XS

Fig.7 Sample annotations after removing unannotated ones as described in the context

PIRPoCIR B TR P BRI — SO R R R, U BUKAE A9 B X TE B R 22 1K B 136 804 2%, KZHUHN

PO

BT AL AT, XSS T 930 mRNA/eDNA/ protein FGPE BT AT L 4 T
AT SRS AT SCI, AT 82 MRIRBRAOTE DGR B, B F B9 9 A HAT Brachypodium

BT 100 45, AP 10 58S 71 000 45, T2k distachyon #id 1 J14%, 4 11 610 45, WAL 8,

o0
S
=
(=3
(=]

HEREL (Annotations )
[\*]
S
=
S
3

LW oV ( o W ot 0o o LW e Lot NS
e UL “og ELR G '&&A W“@ o N e
a8V A WO N o o™ o W N Lo o e 1
3¢ \ o @ W \
SUCL ot W on R\ E i
NG o W0 v W
\'
PyFh (Species)

E 8 AEWFHEKEESHILINEDET 1000 FHERY

Fig.8 Number of annotations above 1 000 counted for different species as to Oryza sativa contigs
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Fig.9 Total EST sequence records in different rice tissues from NCBI used in this study
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Fig.10 Counted tissue-expressed contigs from aligned EST id sets described in Fig.2
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