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Structural analysis of expressed sequence tags in
immature seed of Oryza sativa L.
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Abstract Rice (Oryza sativa) is the most important staple crop in Korea. With its small genome size of 389Mb, rice is a

model plant for genome research. We-analyzed expressed sequence tag (EST) clones from immature seeds of rice (cv.

llpum) at 20 days after heading. The 25,668 EST clones were clustered by using SeqMan program and 7,509 clones were

selected as unique clones. We compared the 7,509 unique genes with KOME database including the 32,127 FL-cDNA

in rice. Finally, 4,990 clones were homologous and 2,519 clones non-homologous to FL-cDNA clones. In addition, we

mapped the 7,509 cDNA clones by using TIGR rice pseudomolecule version 5. Ultimately, 7,347 clones were matched

to be significant clones related to the TIGR rice pseudomolecules, but 162 clones were unmapped. For the clustering

of orthologous group genes, we further analyzed the 7,509 EST clones from immature seeds using NCBI clusters of

orthologous groups database. Among the clones, 4,968 clones were categorized into information storage and processing,

cellular processes and signaling, metabolism and poorly characterized genes, proportioning 799 (14.89%), 1,536 (28.3%),

1,148 (21.2%) and 1,936 (35.7%) clones to the previous four categories, respectively.
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Figure 1. Insert DNA pattern of cDNA clones from immature seed
of Ilpumbyeo. cDNA clones were digested with EcoRl and Xhol
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Table 1. Summary of assembly and clustering of cDNA clones
from immature seed of rice cv. lllpumbyeo

Groups Records

Number of initial clones 33,792

Number of sequenced clones 25,668

Total sequence length(bp) 14,113,886
Average length(bp) 550

Singletons 4,640

Clustering 2,869

A total Unigene 7,509
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Figure 2. Identification of unigenes using SeqMan program.

To estimate the level of redundancy, the Ilpumbyeo ESTs were
clustered with each other using the SeqManll program (DNASTAR),
which considers two sequences being originated from the same
transcript when they have 95% nucleotide identity over a minimum
of 100 bp. Poor quality sequence (<100 bp) and vector sequence
were eliminated
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Figure 3. Cluster distribution of ¢cDNA clones from immature seed of rice
Al : 21-25, A2 : 26-30, A3 : 31-40, A4 : 41-50, A5 : 51-100, A6 : 101-200, A7 : 201-500, A8 : 501-1000, A9 : 1001-2000
A total of 25,668 EST clones were clustered using SeqMan program. Among them, 7,509 clones were identified as unique clones
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Figure 4. Comparison of 7,509 unigenes from immature seeds of
rice cultivar Illpumbyeo with the 32,127 FL-cDNA clones from
rice cultivar Nipponbare
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Figure 5. Schematic presentation of chromosome mapping of
cDNA clones from immature seed with the TIGR rice
pseudomolecule ver. 5

Table 2. Mapping of the 7,509 cDNA clones from immature seed
of rice cv. lllpumbyeo in the TIGR rice pseudomolecules ver. 5

Chromosome  TIGR gene Japonica cDNA

No. loci* FL-cDNA** mapping
Chr. 1 6,662 4,026 1,090
Chr. 2 5,416 3,196 850
Chr. 3 5,604 3,569 983
Chr. 4 5,372 2,531 612
Chr. 5 4,645 2,313 649
Chr. 6 4,741 2,292 589
Chr. 7 4,507 2,183 587
Chr. 8 4,204 1,933 482
Chr. 9 3,436 1,605 370
Chr. 10 3,477 1,538 371
Chr. 11 4,224 1,685 383
Chr. 12 4,056 1,693 381
Unmapped 162
Total 56,304 28,564 7,509

* The TIGR ver. 5 gene loci, excluding small gene models (<50
amino acids) (http://rice.plantbiology.msu.edu/)

** Characterization of Japonica 32,775 FL-cDNA clones (Satoh
K and Kikuchi S, 2007)

9G4 R} 7,50971 2] unigene %S TIGR Pseudomolecule ver. 5
oF vl gAste] mj&EAt Ha A= W dAAY SIXE 2
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9 Japonica FL-cDNA 4= (Satoh et al. 2007)2} H]<=%l ZgFo =

Table 3. Functional classification of unigenes by the COG database

Total Sequence Number: 25,668(7,509)
The Number of Sequence, Matched against COGs DB: 4,968

INFORMATION STORAGE AND PROCESSING 799(14.8%)

J Translation, ribosomal structure and biogenesis 256

A RNA processing and modification 175

K Transcription 211

L Replication, recombination and repair93

B Chromatin structure and dynamics 64

CELLULAR PROCESSES AND SIGNALING 1,536(28.3%)

D Cell cycle control, cell division, chromosome partitioning
99

Y Nuclear structure 22

Vv Defense mechanisms 28

T Signal transduction mechanisms 384

M Cell wall/membrane/envelope biogenesis 62

N Cell motility 1

z Cytoskeleton 100

W Extracellular structures 6

U Intracellular trafficking, secretion, and vesicular transport
295

0] Posttranslational modification, protein turnover, chaperones
539

METABOLISM 1,148(21.2%)

C Energy production and conversion 189

G Carbohydrate transport and metabolism 257

E Amino acid transport and metabolism 210

F Nucleotide transport and metabolism 59

H Coenzyme transport and metabolism 51

| Lipid transport and metabolism 177

P Inorganic ion transport and metabolism 82

Q Secondary metabolites biosynthesis, transport and catabolism
123

POORLY CHARACTERIZED 1,936(35.7%)

R General function prediction only 564

S Function unknown 1372
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