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Table 1 Primer sequence for RT-PCR

Gene/Clone Primer sequence

name

1UE12 5" TTTTTAACTTCAAAATGAGC 3’
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Fig. 1 Results of mRNA by agarose gel electrophoresis
1: mRNA from egg; 2: mRNA from sex-mixed adult worm; 3: mRNA

from male.
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Fig. 2 Analysis of the efficiency for SSH PCR amplification
of tubulin was carried out with the subtracted (1 ~4) and
unsubtracted (5~8) products as templates respectively
1, 5: 18 cycle; 2, 6: 23 cycle; 3, 7: 28 cycle; 4, 8: 33 cycle; M: DL 2000

marker.
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Fig. 3 RT-PCR results of cercariae 1UE12 compared to
adult worm

(a) 1,3,5,7:1UE12 16,19,22,25 cycle in cercariae; 2,4,6,8: 1UE12 16,19,

22,25 cycle in adult worm. (b) 7,3,5,7:Tubulin 16,19,22,25 cycle in

cercariae; 2, 4, 6, 8 Tubulin 16,19,22,25 cycle in adult worm; M:
DL2000 marker.
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Fig. 4 Northern blot analysis for differentially expressed
genes between egg and male
1: Sex-mixed adult worm total RNA was hybridized with probe 42ES
and tubulin; 2: Egg RNA was hybridized with probe 42ES5, tubulin and
3QE9 respectively; 3: Male RNA was hybridized with probe 42ES,
tubulin and 3QE9.
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Table 2 Clustering and sort results of EST from cercariae, egg and male subtracted cDNA library

) Cercariae
ETS origin

. subtracted

Stat. item )
cDNA library

Total number of EST 76
Cluster 38
Homologous with schistosome known gene 20
Homologous with schistosome known EST 32
Homologous with gene encoding ribosome 24

and mitochondria

No match

Egg Male
subtracted subtracted Total
cDNA library cDNA library
88 93 257
73 71 182
9 24 53
59 58 149
5 29
20 12 32
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Table 3 The results of homology comparison and function prediction of EST from cercariae subtracted cDNA library

Clone

name

1Bb7
1Bd3
1Cc7
1Ce5
1Fa9
1fE6
1hE9
1hF8
1hH9
1iA3
1iG11
15C5
1k'B2
1k'E2

1cD1

1cE2

1iF8

1iH9

GenBank
accession

number

DN652408
DN652416
DN652462
DN652470
DN652422
DN652426
DN652433
DN652434
DN652435
DN652436
DN652444
DN652445
DN652446
DN652449

DN652473

CX427130

DN652413

DN652414

Description

Sj EST

S EST

S/ EST

S EST

S EST

S EST

Sj EST

S EST

S/ EST

S EST

Sj EST

S EST

Sj EST

S/ EST

Schistosoma japonicum
polyubiquitin-like mRNA
partial sequence

Schistosoma japonicum
8 ku calcium-binding
protein gene

Schistosoma japonicum
glyceraldehyde-3-phos-
phate dehydrogenase

Schistosoma japonicum
nucleoside diphosphate
kinase

Biological process

Microtubule-based movement
Viral infectious cycle
Pathogenesis

Protein biosynthesis
Carbohydrate metabolism

Regulation of transcription, DNA-dependent

Electron transport
Protein biosynthesis

Protein amino acid phosphorylation

Metabolism

Proteolysis and peptidolysis

Glycolysis

GTP, CTP, UTP biosynthesis

Molecular function

Structural molecule activity

Glycosaminoglycan binding
Structural constituent of ribosome
Hyalurononglucosaminidase activity
Transcription factor activity
Metal ion binding

DNA binding

ATP binding

Disulfide oxidoreductase activity
Structural constituent of ribosome
Protein kinase activity

RNA binding

Alcohol dehydrogenase activity

Serine-type endopeptidase

Calcium ion binding

Glyceraldehyde 3-phosphate dehydrogenase

Nucleoside-diphosphate kinase

Table 4 The results of homology comparison and function prediction of EST from egg subtracted cDNA library

Clone

name

4aA6

44D11
45A7
45C11
45D8
45F4
45F9
422B12

44A8

44B8

45E11

GenBank
accession

number

DN652482

DN652514
DN652527
DN652568
DN652536
DN652540
DN652542
CX535722

DN652559

DN652560

DN652569

Description

S EST

S/ EST
Sj EST
S EST
Sj EST
S/ EST
Sj EST
S/ EST
Schistosoma japonicum

aspartic proteinase
precursor

S.japonicum heat shock
protein 70 (Hsp70) mRNA

Schistosoma japonicum

cysteine dioxygenase
(CDO) mRNA

Biological process

Carbohydrate metabolism

Protein biosynthesis
Cellulose biosynthesis
Signal transduction
Cell adhesion

Response to oxidative stress

Regulation of transcription, DNA-dependent

Proteolysis and peptidolysis

Heat shock protein

Molecular function

Hydrolase activity, hydrolyzing
O-glycosyl compounds

Structural constituent of ribosome
Cellulose synthase (UDP-forming) activity
Signal transducer activity

Hyaluronic acid binding

Peroxidase activity

Nucleic acid binding

Transcription factor activity

Aspartic-type endopeptidase

ATP binding

Cysteine dioxygenase
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Table 5 The results of homology comparison and function prediction of EST from male subtracted cDNA library

Clone

name

3alD2
31C3

31C12
313E2
313E7
314D2

314E3

314F2
314F4
315C8
315G1
3bAS

3alAS

3alD7

3alF1

3alG2

31D6

313A11

313B9

313C1

313E10

314B6

314C2

315B3

315C9

315F7

315G3

GenBank
accession

number

DN652640
DN652630
DN652629
DN652598
DN652599
DN652608

DN652610

DN652612
DN652614
DN652621
DN652625
DN652650

DN652584

DN652592

DN652642

DN652585

DN652586

DN652594

DN652588

DN652591

DN652583

DN652581

DN652575

DN652579

DN652590

DN652580

DN652593

Description

Sj EST
Sj EST
Sj EST
Sj EST
Sj EST
Sj EST

Sj EST

Sj EST
S/ EST
Sj EST
S EST
Sj EST
Schistosoma japonicum

non-LTR retrotransposon

Schistosoma mansoni
T-complex polypeptide 1
alpha subunit (SmTCP-1A)

S.japonicum mRNA for
cathepsin B

Schistosoma japonicum
T-complex protein
Schistosoma japonicum
gynecophoral canal protein

Schistosoma japonicum

polyubiquitin-like mRNA

Schistosoma japonicum
22.6 ku membrane-associated
antigen mRNA

Schistosoma mansoni 200 ku
surface protein mRNA

Schistosoma japonicum
actin mRNA

Schistosoma japonicum dynein

light chain 1 (DLC1) mRNA

Schistosoma japonicum

cathepsin B endopeptidase (cb)

mRNA

Schistosoma mansoni
ribosomal protein L37 mRNA

Schistosoma mansoni
CD9-like protein Sm-TSP-1
mRNA

Schistosoma mansoni
14-3-3 epsilon mRNA

Schistosoma japonicum
immunophilin-like mRNA
sequence

Biological process

Fatty acid biosynthesis

Electron transport
Aromatic amino acid family biosynthesis
Microtubule-based movement

Carbohydrate metabolism

Phosphoenolpyruvate-dependent sugar
phosphotransferase system

Intracellular protein transport

tRNA Processing

amidase

Protein folding

Proteolysis and peptidolysis

Protein folding

Cell adhesion

Proteolysis and peptidolysis

Microtubule motor

Actin cytoskeleton

Microtubule-based process

Proteolysis and peptidolysis

Protein biosynthesis

Protein domain specific binding

Protein folding

Molecular function

Catalytic activity

Electron transporter activity
DNA binding

Chorismate synthase activity
Structural molecule activity

Phosphoric ester hydrolase activity

G-protein coupled receptor activity

Nucleic acid binding

Pseudouridylate synthase activity

Reverse transcriptase SjR1

ATP binding

Cysteine-type endopeptidase

ATP binding

Serine-type endopeptidase

Calcium ion binding

Microtubule motor

Cysteine-type endopeptidase

Structural constituent of ribosome

Isomerase
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Construction and Analysis of Differentially Expressed Gene cDNA
Library From Schistosoma japonicum in Different Development Stage’

YUAN Chun-Xiu, FENG Xin-Gang™, LIN Jiao-Jiao, LI Hao,

LU Ke, SHI Yao-Jun, FU Zhi-Qiang, LIU Jin-Ming, CAI You-Min
(Shanghai Institute of Animal Parasitology, Chinese Academy of Agricultural Science, Key Laborary of A gricultural Ministry Animal Prarasite,
Shanghai Research Center for Animal Biotechnique, Shanghai 200232, China)

Abstract In order to understand the mechanism of growth and development of Schistosoma japonicum, the
differentially expressed gene cDNA libraries of Schistosoma japonicum cercariae, egg and adult worm were
constructed separately for the first time by SSH (suppressed subtractive hybridization) technique, which can be
used to isolate and analyze differentially expressed genes on the whole genome scale. The results of subtractive
efficiency and identification of stage difference among above three subtracted cDNA libraries indicated the quality
were high. The 257 clones which inserted fragments more than 500 bp from above three cDNA libraries were
sequenced. BLASTn results showed that these 257 ESTs represented 182 schistosome genes, including 22
schistosome known genes, 128 schistosome ESTs and 32 no match genes which may represent schistosome novel
gene. Results of these ESTs function prediction indicated that differentially expressed genes from cercariae
subtracted cDNA library were mainly involved in movement, energy metabolism, transcriptional regulation and
pathogenesis; differentially expressed genes from egg were mainly involved in signal transduction, cell adhesion,
protein and carbohydrate metabolism and response to oxidative stress; differentially expressed genes from adult
worm were mainly involved in protein biosynthesis, transport and body movement. To isolate and analyze
differentially expressed gene on large scale must provide the valuable information for understanding the
mechanism of parasite growth and development on the molecular level, for screening highly effective antigen

candidates, target of drug and diagnostic antigen.

Key words Schistosoma japonicum, differentially expressed gene, suppressed subtractive hybridization,
development stage
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