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Preliminary analysis of expressed sequence tags(ESTs) of subtracted cDNA
library from intestine of grass carp

ZHANG Zhuo', LEI Hong-yu?, SU Jian-ming®”

(1.National Station of Animal Husbandry, Beijing 100125, China; 2.College of Veterinary Medicine, HNAU, Changsha
410128, China)

Abstract: The intestine of fish plays an important role in carbohydrate, protein, lipid metabolism and immunity. To
obtain molecular biological information to the studies of some important physiological procession in grass carp. A
subtractive cDNA library was constructed from the intestinal tract of grass carp experimentally infected with Aeromonas
hydrophila by suppression subtractive hybridization (SSH). A total of 211 cDNA clones were partially sequenced and
147 ESTs obtained from the library. BLAST result showed that 147 of the intestinal ESTs could be ascribed to the
transcriptional products of 97 identified genes, whereas 50 ESTs exhibited relatively low homology with unidentified
sequences. Of the 97 known ESTs , there are 43 EST of cell defense-related, belonging to 13 genes. The successful
constructed subtractive cDNA library will be essential for rapid isolation of immune-related genes of grass carp
intestinal tissue and to further explore mucosal anti-infectious molecular mechanisms in fish.
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1 #mRl57R%®
11 # #

HiREH4K | £K(20.4£1.8) cm . 25 KR KK
SBEREERES , 2 JEEBELLR , ADEPCK
LHEBEHFTEKFEIR , ATREREERXEY
B B2RTHITRELE  AHEREBELALRA
EXTER
12 /7 %

1.2.1 RNA#GFRIX

1% B8 B RNARR B 71| & Trizol(Invitrogen) % B5
B4, 2RI MNBRANN RAMNFEALR PRI
RNA ; 12 EWHY S RNAF PolyATract mRNA Isolation
System(Promega) it | &# TmMRNAZD B 41t .
1.2.2  JHIRCDNAS R ag A3

DRBRARREHLERARNFER A RAR
EHLQENRS FHE MR, ZEPCR-select cDNA
Subtraction Kit(Clontech) B9 EF AR 1T E M2 .
1.2.3 & RiRABA 5| 54T

BEALEEE 24N e bR |, R A 84K 5 ¥ M13+
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#, BEDNABARBNKE ; RARBENSZE
TRk cDNATBE , /B E K F300 bphy A F
FF . BEALBRERPCRIFIE E R & |, 37 CHRFEFE
RfE , REURKL(Qiagene) . A5 ¥IM13+/ -
ANFESIYHTUNF , WFHLEBRBRENERE
PRATFITER . K FADNAMAN 5l 2 47 8040 53 1
SERREFIIHTON , ZERHOEEFTIAR
EUBANRER , N 3IEE B K HChromass
RIEFHIXH LRI HITELE .

M 45 8 FABlast{E GenBank ¥t 1T B R 118 R
x4, EENTF -6 AN EEREFNER
M 8 %R 4K OX 9 BlastX (the nonredundant
protein library , 3FEE T B i X &F). BlastN(the
nonredundant nucleotide library , 3EE & &8 E)" |
FARFEEI A REIRYX H T EBRMBES T .
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Fig.1 PCR products electrophoresis of the inserted cDNA fragments
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MERERRKRE , B 97 MNREM GenBank FHE
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B AdemasZCI3 AR THEEERMN DK S
& MIRBMEST FHIERBLASTE R A LUER 5

Theet T3k , £RNK 1. £ 2. 97 MNEHIHEE

) ESTH5IET 46 N ENERE . EREHEA
ThEEESTRSIH , EHARBEHNMERKRAIEXNE
H 42 B GESTERIM 28.26%, 19.57% ; S B R1E
SESERNEL DA SESTHRHEE 23.91%,

19.57% . MARLE M55, AR BEXNER
2RIRE 3, 14, ESTEHtESHRE3, 11 .

& 1 5 GerBank FRIBEMINGEEDRFBREEARFIIERIRMEMES EST
Table 1 Grass carp ESTs matched to sequences encoding for known function protein and putative protein in GenBank datbase
Thaesk 5! BE51 5 GenBank F &L # 551 E & BT SE B
ERRSERRKRIE EW688127 DEAD(Asp-Glu-Ala-Asp) box polypeptide 6.00E-73  Danio rerio 276.0 2
EW688135  Splicesome-associated factor 61 2.00E-44  Danio rerio 181.0 2
EW688137  RNA terminal phosphate cyclase-like 1 9.00E-31 Danio rerio 136.0 1
EW688140 DNA-directed RNA polymerase | 1.00E-46 Danio rerio 187.0 2
EW688157  40S ribosomal protein S18 2.00E-34 Danio rerio 148.0 1
EW688180 Replication protein A 70 kD DNA-120 8.00E-62 Danio rerio 238.0 3
binding subunit
EW688186  40S ribosomal protein S6 7.00E-55 Ictalurus punctatus 215.0 1
EW688188  ribosomal protein L27 2.00E-56 Danio rerio 220.0 1
EW688192 MYST histone acetyltransferase 2.00E-09 Danio rerio 60.5 1
E5ES EW688132  COP9 signalosome complex subunit 5.00E-64 Danio rerio 245.0 1
EW688138  Solute carrier family 35, member F2 1.00E-43 Mouse 177.0 2
EW688143  phospholipid hydroperoxide glutathione 5.00E-58 Danio rerio 227.0 2
EW688144  Signal recognition particle receptor 4.00E-58 Tetraodon nigroviridis 225.0 1
EW688145  Annexin 11a.=anxalla 8.00E-78  Danio rerio 291.0 1
EW688149  Peptidyl-prolyl cis-trans isomerase 2.00E-114 Pongo pygmaeus 414.0 1
EW688156  Integrin betal subunit-like protein 2 3.00E-46  Danio rerio 186.0 1
EW688162  aquaporin 1.00E-54 Tetraodon nigroviridis 216.0 2
EW688187  RAS related protein 1b 5.00E-50 Danio rerio 199.0 1
AL 5iEE) EW688155  beta-actin 4.00E-33  Danio rerio 142.0 1
EW688159  Myol5b protein 1.00E-13  Mus musculus 79.0 1
EW688160 myosin VIIA, isoform CRA_f 8.00E-50 Homo sapiens 199.0 1
R EW688119  Cytochrome b 2.00E-71 Ctenopharyngodon idella 271.0 2
EW688121  Chymotrypsinogen B1 4.00E-69 Danio rerio 264.0 2
EW688123  Glucose-6-phosphatase 3.00E-26  Erythroculter ilishaeformis ~ 121.0 1
EW688129  UDP-glucuronic acid/UDP-N-acetylgalactosamine ~ 8.00E-65  Danio rerio 248.0 1
dual transporter
EW688134  Phospholipase A2 1.00E-41 Dicentrarchus labrax 172.0 1
EW688165  Proteasome activator subunit 2 3.00E-33  Danio rerio 142.0 1
EW688169  Fructose-1,6-bisphosphatase 1 6.00E-33  Danio rerio 144.0 2
EW688179 NADH dehydrogenase subunit 2 3.00E-14 Ischikauia steenackeri 80.5 4
EW688183 Homogentisate 1, 2-dioxygenase 6.00E-97 Danio rerio 355.0 2
EW688184  ATPase, H+ transporting lysosomal 3.00E-51 Danio rerio 205.0 7
EW777367  similar to FBP32 1.00E-10  Danio rerio 68.6 1
Dyl EW688126  Prothymosin alpha like-1 protein 4.00E-07 Danio rerio 57.0 1
EW688128  Novel protein similar to tapasin 9.00E-10  Danio rerio 65.0 1
EW688136  Invariant chain like protein 2 4.00E-76  Cyprinus carpio 287.0 1
EW688139  Wilms tumor 1 associated protein 2.00E-66 Danio rerio 253.0 1
EW688141 CD9 antigen, like 3.00E-66 Danio rerio 254.0 1
EW688142 Interleukin-1 receptor | 3.00E-06 Cyprinus carpio 54.0 1
EW688148  squamous cell carcinoma T-cell- 1.00E-47 Danio rerio 192.0 2
recognized antigen
EW688152  Alpha-1 microglobulin/bikunin protein 6.00E-61 Atlantic salmon 235.0 1
EW688154  Ferritin heavy subunit 9.00E-10 Ictalurus punctatus 65.0 2
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Thaesk 5! BE51 5 GenBank F &I # 55 E & BT SE B
EW688166  Crystallin, zeta 1.00E-32 Danio rerio 142.0 1
EW688172  transferrin 2.00E-82 Ctenopharyngodon idella 308.0 3
EW688175 MHC class | antigen 1.00E-92 Ctenopharyngodon idella 341.0 24
EW688196 MHC class Il alpha chain 9.00E-53  Cyprinus carpio 208.0 4

R EW688193  Glial cell differentiation regulator 5.00E-05 Danio rerio 49.7 1

BEEH EW?777363  Hypothetical protein 0.96 Homo sapiens 35.0 1
EW?777364 Hypothetical protein 3.00E-12 Danio rerio 73.9 1
EW?777365 hypothetical protein 1.00E-21 Danio rerio 104.0 1
EW?777366 Hypothetical protein 0.11 Danio rerio 404 1
EW?777368 Hypothetical protein 0.76 Aspergillus fumigatus 35.8 1
EW?777369 Hypothetical protein 5.00E-28 Danio rerio 126.0 1
EW?777370  Hypothetical protein 2.00E-20 Danio rerio 100.0 1
EW?777371 hypothetical protein 3.00E-26 Danio rerio 114.0 1
EW?777372  hypothetical protein 2.7 Aspergillus fumigatus 34.3 1
EW?777373  hypothetical protein 15 Trypanosoma brucei 36.6 1
EW?777374  hypothetical protein 6.5 Apis mellifera 34.7 1
EW?777375 hypothetical protein 0.65 Oryza sativa 37 1
EW?777376 hypothetical protein 7.7 Mus musculus 34.3 1
EW?777377 hypothetical protein 2.00E-14 Danio rerio 82.8 1
EW?777378 hypothetical protein 6.3 Theileria annulata 34.7 1
EW?777379 hypothetical protein 6.00E-24  Danio rerio 112.0 1
EW?777380 hypothetical protein 0.65 Oryza sativa 37.0 1

*R2 wEEHEAFRIEFIINEE (EST) MIIgEN £

Table 2 functional categories of ESTs encoding known proteins

EST Ihag a3 EST & R
BB tERw KBNS LES%
EAmEERKE 9 19.57 14 14.43
E5ES 9 19.57 12 12.37
MR 5iEsh 3 6.52 3 3.09
R 11 23.91 24 24.74
4 R fh 1 13 28.26 43 44.33
R nH 1 217 1 1.03
3 it ik
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CrystallinZ!"* MHCZE %% R FFEX RN
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BHER . X EEE#IY  ENESEHIUN
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2B B a-1 SERE B MR E B B 43 -bikunin .a-1
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TER . ARBPELD 1 NZ-CrystallinER |, BF
CrystallinR X ZE B . X Crystallin® A AR EI%
B8, a. B-CrystallinE BN/ NS FHEBER , BB
HE, NERNPEREEEER . Z-CrystallinZ#
NADPHE LR RES , EZEHREEF5IZEL , B8
LCEREEYE 225NN RERE , )%
AEAEAENEST , IBESHEERER
WRE , i T B ERBHSERKRENEN R
724

AHERAF  BEHEEBERERRE T —
EHENERRAER . ATUENCDONAKES
R, 28 THRREINVERS , BEHATRIRT
B ERARERRENES T IR SRR
RENERREDH , RETALFHER , 532
SRR EAEXNERNETE  HRXLERMNI
BENNAXFBEI TRENGIMETTEENSE
BEM .



B & fp B AL MBIMHE R REFIRE NS 54

343

BB BEIM BEEE

SE R

[1] Z®RE, GAN , &% F  AXFELEARHE
[0] . K=Z4R , 2005, 29 (3) : 411-416 .

[2] Vancikova Z . Mucosal immunity-basic principles ,

(3]

(4]

(3]

[6]

(7]

[8]

0]

[10]

[11]

[12]

ontogeny , cystic fibrosis and mucosal vaccination
[J] . Current Drug Targets-Immune , Endocrine and
Metabolic Disorders , 2002 , 2(1) : 83-95 .
Clerton P ,Troutaud D Descjaix P .The chemilumiescence
response of leucocytes isolated from the gut of rainbow
trout(Oncorhynchus mykiss)[J] . Fish and Shellfish
Immunology , 1998 , 8 : 73-76 .
s, Bl SRR REFHHED] . EREEE
2001 , 33(5) : 38-39 .
HER KR, HAX &  BEaREHALAZERRE
EFRHRXENEED] . MERLARFZR : BRAR
2R , 2007 , 33(6) : 718-722 .
Makabe K W , Kawashima T , Kawashima S . Large-scale
cDNA analysis of the maternal genetic information in the
egg of Halocynthia roretzi for a gene expression catalog
of ascidian development[J] . Development , 2001 , 128 :
2555-2567
Douglas S E , Gallant J W , Bullerwell C E , et al . Winter
flounder expressed sequence tags : Establishment of an
EST database and identification of novel fish genes
[J] . Marine Biotechnology , 1999 , 1(5) : 458-464
Adema C M , Vander Knaap , Sminia W P W , et al.
Molluscan hemocyte-mediated cytotoxicity : The role of
reactive oxygen intermediates[J] .Rev Aquat Sci ,1991 ,4 :
201-223 .
Aoki T , Nam B-H , Hirono I, et al . Sequences of 596
cDNA clones (565 , 977 bp) of Japanese flounder
(Paralichthys olivaceus) leukocytes infected with hirame
rhabdovirus[J] . Marine Biotechnology , 1999 , 1(5) :
477-488 .
Nam B-H , Yamamoto E , Hirono I , et al . Asurvey of
expressed genes in the leukocytes of Japanese flounder ,
Paralichthys olivaceus , infected with hirame rhabdo-
virus[J] .Developmental & Comparative Immunology ,
2000 , 24(1) : 13-24 .
Kono T ,Sakai M .The analysis of expressed genes in the
kidney of Japanese flounder , Paralichthys olivaceus ,
injected with the immunostimulant peptidoglycan
[] . Fish & Shellfish Immunology , 2001 , 11(4) :
357-366 .
Nam B-H , Hirono | , Aoki T . Bulk isolation of immune
response-related genes by expressed sequenced tags of
Japanese flounder , Paralichthys olivaceus , leucocytes

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

stimulated with ConA/PMA[J] . Fish & Shellfish
Immunology , 2003 , 14(5) : 467-476 .

Ju Z ,Karsi A ,Kocabas A ,et al . Transcriptome analysis
of channel catfish(Ictalurus punctatus) : Genes and
expression profile from the brain[J] . Gene , 2000 ,

261(2) : 373-382 .

Kono T ,Sakai M ,LaPatra S E . Expressed sequence tag
analysis of kidney and gill tissues from rainbow trout
(Oncorhynchus mykiss) infected with infectious hemato-
poietic necrosis virus[J] . Marine Biotechnology , 2000 ,
2(5) : 493-498 .

Savan R , Sakai M . Analysis of expressed sequence tags
(EST) obtained from common carp , Cyprinus carpio ,

head kidney cells after stimulation by two mitogens ,

lipopolysaccharide and concanavalin-A [J] .Comparative
Biochemistry and Physiology , 2002 , 131(1) : 71-82 .

MR$E BRI AR E EAFRIFALSIS EST
HEE R EN] AEKF=RIZE 2006 13(5) 714-723.
Mg, AER , XA, & . BIUMRNBEL[RE
FIIRENASRBII] . Rl EYHRARZER , 2003,
11(4) : 407-411 .

ApaniusV , Penn D, Slev P R, et al . The nature of
selection on the major histocompatibility complex
[J] . Critical Review in Immunology , 1999 , 17(2) :

179-224 .

Edward S V , Hedrick P W . Evolution and ecology of
MHC molecules : From genomics to sexual selection
[J] . Trends in Ecology & Evolution ,1998 ,13(8) :305-
311.

Jin W, Takagi H , Pancorbo B , et al . “Opening” the
ferritin core for iron release by mutation of conserved
amino acids at interhelix and loop sites[J] . Bioche-
mistry , 2001 , 40(25) : 7525-7532 .

Crichton R R . Proteins of iron storage and transport
[J] .Advances in Protein Chemistry ,1990 ,40 :281-363 .
Kawahara A , Hikosaka A , Sasado T , et al . Thyroid
hormone-dependent repression of al-microglobulin/
bikunin precursor (AMBP) gene expression during
amphibian metamorphosis[J] . Development Genes and
Evolution , 1997 , 206(6) : 355-362 .

Horwitz J . Alpha-crystallin[J] . Experimental Eye Resear-
ch, 2003 , 76(2) : 145-153 .

Norman P C . Zeta-crystallin : A tale of two cells
[J] . Kidney International , 2009 , 76 : 691-693 .

TR T RAE
R TR



