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Tab.1 GO classification of 490 contigs and singlets of filamentous sporophyte of P. haitanensis
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1
490 , GC (59.4%) 3
EST GenBank dbEST 2 GC (57. 1%) 3221
EST s 260 GC 73. 1%,
53.0% GC 42. 0% , GC
58. 5%
,  BlastX 321
(score> 200 or P< 1.0x 10” 15) , , 2
28 EST 3221 G C
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2 3221
Tab.2 Usage frequency of 3221 codons of filamentous sporophyte of P. haitanensis
() /1000 () /1000

Gly GGG 38 11. 80 . 154 Tip TGG 28 8. 69 1.000
Gly GGA 26 8.07 .105 End TGA 0 0 0

Gly GGT 62 19.25 .251 Cys TGT 9 2.79 0.209
Gly GGC 121 37.57 . 490 Cys TGC 34 10. 56 0.791
Glu GAG 107 33.22 .733 End TAG 0 0 0

Glu GAA 39 12.11 .267 End TAA 0 0 0

Asp GAT 56 17.39 .320 Tyr TAT 18 5.59 0.222
Asp GAC 119 36.95 . 680 Tyr TAC 63 19. 56 0.778
Val GTG 122 37.88 473 Leu TTG 15 4. 66 0.052
Val GTA 21 6.52 .081 Leu TTA 20 6.21 0.070
Val GIT 47 14. 59 .182 Phe TIT 2 13.04 0.393
Val GTC 68 21,11 264 Phe TIC 65 20.18 0. 607
Ala GG 80 24. 84 339 Ser TCG 67 20. 80 0.333
Ala GCA 33 10.25 . 140 Ser TCA 25 7.76 0.124
Ala GCT 32 9.93 136 Ser TCT 25 7.76 0.124
Ala GCC 91 28.25 .386 Ser TcC 43 13.35 0.214
Arg AGG 9 2.79 039 Arg CGG 37 11.49 0.162
Arg AGA 32 9.93 . 140 Arg CGA 21 6.52 0.092
Ser AGT 6 1.86 .030 Arg CGT 36 11.18 0.158
Ser AGC 35 10.87 174 Arg CGC 93 28. 87 0.408
Iys AAG 174 5402 1 Gln CAG 83 25.77 0.722
Lys AAA 38 11. 80 179 Gln CAA 32 9.93 0.278
Asn AAT 20 6.21 194 His CAT 34 10. 56 0.321
Asn AAC 83 25.77 806 His CAC 72 22.35 0.679
Met ATG 98 30.43 000 Leu CrG 122 37.88 0.425
Ile ATA 15 4. 66 .082 Leu CrA 11 3.42 0.038
Ile ATT 50 15.52 273 Leu CIT 50 15.52 0.174
Tle ATC 118 36. 63 645 Leu Ccrc 69 21.42 0.240
Thr AG 87 27.01 414 Pro CCG 61 18.94 0.389
Thr ACA 13 4 04 062 Pro CCA 30 9.31 0.191
Thr ACT 27 8.38 129 Po ccr 20 6.21 0.127
Thr ACC 83 25.77 .395 Pro cce 46 14.28 0.293
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Tab.3 Comparison of GC content (%) of codons between
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ACQUIREMENT AND ANALYSIS OF EXPRESSED SEQUENCE TAGS OF
FILAMENTOUS SPOROPHYTE OF PORPH YRA HAITANENSIS

PANG Gue Xing, WANG Guang-Ce , HU Song-Nian , ZENG ChengKui (C. K. Tseng)
(Key Laboratory of Experimental Marine Biology, Insitute  Oceanology, Chinese A cadany ¢ Sciences,
Qingdao, 266071; Graduate School, Chinese Academy of Sciences, Beijing, 100039)

" ( Genome Center, Chinese Academy ¢ Sciences, Bejing, 101300)

“( Key Laboratory ¢ Experimental Marine Biology, Institute f Oceanology, Chinese A cadany ¢ Sciences,
Qingdao, 266071)

Abstract Porphyra haitanensis is only cultured in south China. The yield of P. haitanensis is much larger than
that of P. yezoensis, but the economic value of P. haitanensis is much less than that of P. yezoensis. Therefore,
it is important and helpful to study on P. haitanensis in order to improve the quality and economic value of P.
haitanensis.

Polysaccharide is abundantly conmtained in P. haitanensis. Because physical and chemical characters of
polysaccharide are similar to those of RNA, it is difficult to extract RNA from P. haitanensis. In this paper, RNA
was extracted by improved one-step method. Ethanol was slowly added to the aqueous phase until the concentration
of ethanol reached 10% —20% . After centrifugation, polysaccharide was precipitated and RNA remained in the se-
lution. In addition, high concentration of LiCl solution could also remove some polysaccharide. mRNA was separat
ed by Oligotex mRNA Kits (QIAGEN).

cDNA library of filamentous sporophyte of P. haitanensis was constructed. Recons from ¢DNA library were
taken out on Petri dish which contained penicillin, X gal and IPTG. White colonies were taken to 96-well plates and
cultured over night until OD g reached 0. 6 —0. 8. Plasmids were extracted and examined by electrophoresis. ET
kits ( Pharmacia) were used in the reactions for sequencing and the products of reactions were precipitated and purt
fied. Dissolved with 8H1 loading buffer ( Pharmacia), the produds were sequenced on M egaBacel000.

Low quality sequences, vector sequences and repeated sequences of ESI's were removed by Cross match and
ESI's were clustered into contigs by Phrap. 91 contigs and 399 singlets were obtained.

Each sequence from the 490 contigs and singlets was subjected to similarity search against the NCBE provided
nor redundant protein database, nr, using the BlastX program. 275(56. 1% ) of the 490 clustered EST's showed se-
quence similarity to genes registered in the public databases (evalue< 1x 10 5) and new sequences occupied
43.9% . 275 contigs and singlets were classified via GO ( Gene Ontology) method, among which 226 contigs and
singlets could be classified into three sorts: cellular component, molecular function and biological process. The
function of the other 49 comntigs and singlets were unknown.

Similarity search against over 20 000 ESTs of P. yezoensis showed that 260 ( 53.0% ) of the 490 clustered
EST's showed sequence similarity to EST's registered in the GenBank. 28 EST's showed sequence similarity with the
EST's of P. yezoensis were selected and 3221 codons were contained in these ESI's. The average GC content of the
third letter in the codons (73. 1%) is much higher than that of the first letter (42. 0% ) and the second letter
(58.5%) . Frequency of usage of 3221 wdons was analyzed. Research results shows that the GC content and usage
frequency of ESI's from P. haitanensis and P. yezoensis are quite homological though they live in different environ-

ment and belong to different genus.
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