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NADH ATP : 249 23.7%
, EST( 2)

’ ES—I— ’
, 6 , ( Proteasome)
(Profilin 2) , , MHC

[10]

(12,

, 10 granulin 1

[11]

. Janus kinase 3(JAK3)

1 MATR DNA ESTs T NK ' JAK3
Tab.1 Summary statisticsof ESTs fram SMATR dDNA library of grass camp , JAK3
13
Esr (L2R, L-4R ) -
ESTs
Cat Number of  Number of , cD8ea MHC
py ESTs genes T
M etabolisn 81 57 [14] .
Transcription and translation 107 57 | ,
) vVZyMe
Cell structure 41 26 Y
Signal transduction 17 14 ! !
thymosin , ,
Cell polificar 60 20 m @ )
tion, differentiation and apoptosis ,
Inmune related 100 59 (1] s
Other known protein 17 16 MRNA (6] ,
Hypothecial protein 160 78 (171 '
ESTsNo hits 340 219 [18] ,
ESTsLow identity 1010 698
Total 1933 1243 ’
EST
2.3
IATR DNA
EST 100 59 ,
2 dDNA ESTs
Tab. 2 Detail analysisof immune-related ESTs fran the dDNA library
E
Identification Function Pecies E-value  Identity (%) Frequency
MHC class Il-asociated invariant chain A ntigen processing and presentation Danio rerio 2E-96 80 2
MHC class Il antigen Antigen processing and presentation Ctenamys haigi 3E-33 89 1
MHC cl Il integral b -
) cass .|n egral membfene pro Antigen processing and presentation Danio rerio 8E-61 71 6 1
tein alpha chain 2
Beta2 microglobulin Antigen processing and presentation Danio rerio 8e-39 70 2
Proteasome activator subunit 2 Antigen processing and presentation Danio rerio 6E-71 97 1
Proteasme ( prosme, macropain ) ) . ) ) )
aibunit, beta type, 9a Antigen processing and presentation Danio rerio 4E-63 92 1
Proteasim i
wns)unit, ;ph;ptyrz?ge’ macropain ) Antigen processing and presentation M usmusculus 2E-25 87 1
Proteasome subunit N3 Antigen processing and presentation Oncorhynchus mykiss 7E-103 91 1
Proteasime 26S  subunit, Non-AT- . . ) S
13 Antigen processing and presentation Danio rerio 5E-43 69 1

CC chamokine SCYA103 Chemotaxis Ictalurus punctatus 1le26 63 1
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E
Identification Function Pecies E-value  Identity (%) Frequency
Interleukin-8” Chemotaxis Danio rerio 2e10 59 3
Chemokine CXC protein” Chemotaxis Danio rerio 5e-36 75 2
Peripheral-type benzodi ine recep- )
or P P e ep Chemotaxis Oncorhynchus mykiss 5E-81 80 1
Camplanent component 1, q subcom-
prament ampon q Complement Bos taurus 6E-45 72 1
ponent binding protein
Interferon-inducible protein Gigl Innate immunity Carassius auratus 5e-112 100 1
Interferon-inducible protein Gig2 Innate immunity Carassius auratus 4e9 41 1
interferon-inducible protein Gig2” Innate immunity Danio rerio 3E-96 8L5 1
C-type lectin” Innate immunity Danio rerio 6e73 79 1
Novel C- lectin damai
ovel C-type lectin damain Innate immunity Danio rerio 3e123 89 1
oontaining protein
lyozyme g Innate immunity Cyprinus carpio 2e-80 87 2
Ferritin H-3 Innate immunity Ictalurus punctatus 7E-10 40 1
Ferritin middle subunit Innate immunity Salmo salar 6E-82 82 1
Pentraxin Innate immunity Cyprinus carpio 2E-71 72 1
Perforin Innate immunity Ctenopharyngodon idella 1e68 95 1
Grancalcin Innate immunity M usmusculus 2E-72 75 3 1
Nongecific cybtoxic cell cationic anti- . .
. P . cy‘ Innate immunity Ictalurus punctatus 5E-10 917 1
microbial protein-1
Janus kinase 3 Signal trangduction Cyprinus carpio 1E-102 92 4 1
Receptor of activated protein kinase C
i P Signal transduction Danio rerio 1E-137 99 6 1
(RACK)
L eukotriene B4 receptor” Signal transduction Danio rerio 7e99 89 1
G protein-coupled receptor 26 Signal trangduction Rattus norvegicus 3E-49 57 1
CD81 antigen cell adhesion and signal trangduction  Danio rerio 1e-85 87 1
CD9 antigen cell adhesion and signal trangduction  Danio rerio 9e-39 85 1
Integrin alphaV subunit cell adhesion and signal trangduction  Danio rerio 9E-07 81 2 1
Vinculin cell adhesion and signal transduction M usmusculus 1E-57 83 2
T cell recepior beta 2 T cell recognition adhesion and activa Carasius. 'auratus 969 69 1
tion langsdorfii
T cell recognition adhesion and activa-
TCR-alpha J sgment 111-33 tion 9 Danio rerio 0 001 95 2
D8 alpha2-2 T cell recognition adhesion and activar Carassius_ _auratus 4654 75 1
tion langsdorfii
T cell recognition adhesion and activa-
CD4-like protein 2 tion 9 Ictalurus punctatus 2E-25 37. 6 1
. T cell recognition adhesion and activa
CD3epsilon tion i W Salmo salar 2e17 55 2
B cell ition adhesi d acti
CD79a tioie recoonition eSion and activer Ictalurus punctatus 4E-38 70 3 1
Interferon-inducible and double-stran- Lo .
; Various mmune functions Carassius auratus 8E-134 95 1
ded-dependent elF-2kinase
Apolipoprotein E precuror protein V arious immune functions Danio rerio 1E-114 85 6 15
Cystatin B V arious immune functions Oncorhynchus mykiss 1E-26 62 1
Cathepsin S V arious immune functions Cyprinus carpio 1E-115 8L 7 1
CathepsinL, a V arious immune functions Danio rerio 2E-53 96 2
Calreticulin V arious immune functions Danio rerio 9E-45 89 1
B7-H4 protein” V arious immune functions Danio rerio 1E-12 46 1 1
Interferon-inducibl | indin
terferon-inducible guanylate-binding V arious immune functions Oncorhynchus mykiss 3E-52 44. 6 1

protein
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E
Identification Function Pecies E-value  Identity (%) Frequency
Beta thymosin V arious immune functions Oncorhynchus mykiss 2e06 20 6
Thymosin beta a V arious mmune functions Cyprinus carpio 2e7 89 2 4
Prothymosin, alpha V arious mmune functions Danio rerio 6e-08 96 1
Ubquitin-like protein 2 V arious immune functions Carassius auratus 4E-30 91 1
Tumor- i i ignal tr:
umor-asociated calcium signal trans V arious mmune functions Danio rerio 7E-43 61 7 2
ducer
HSP 90-beta V arious mmune functions Danio rerio 6E-77 87. 5 3
Tranglationally controlled tumor protein V arious immune functions Labeo rohita 4E-20 90
S100 calcium binding protein V arious immune functions Saimo salar 8E-22 60
Ubiquitin-conjugati e E2I
quit nJugating enzym V arious immune functions Hamo sapiens TE-24 91 1
UBE2I
Snall ubiquitin-related modifier 2 pre- . . .
g P Various mmune functions Danio rerio 7E-18 100 1
curor (SUMO-2)
idel-
Neurotoxin/C59/L y-6-like protein V arious immune functions (I:tenopharyngodon ide 4E-17 92 8 2
Note * Indicate molecules predicted by automated camputational analysis
3
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EST ANALY SISAND IMM UNE-RELATED GENE IDENTIFICATIONOF GRASS
CARP THYM US IN RESPONSE TO VIRUS INFECTION

L1 Yang-Yang, ZHANG YiBing and QU | Jian-Fang
(State Key L aboratory of Freswater Ecology and B iotechnology, Institute of Hydrobiology, Chinese Acadeny of Sciences Wuhan 430072, China)

Abstract: The thymus is the primary tissues for production of functional T lymphocytes in vertebrate and is directly in-
wolved in defense mechanisn. The grass carp (Ctenopharyngodon idellus) is an integral part of fish culture and foms an
important urce of protein for human consumption in China. Hisblogical studies showved that grass cap diplay thynus tis-
sue, which is mportant for cellular immunity and humoral immunity and smilar to mammals, becoming degenerated with
fish ages W hile the research fran molecular level on grass camp thymus is rare. The underlying molecular mechanisns in-
wlved in the immune regponsesof fish thymus are poorly undersiood and its value as an indicator of immune campetence is
unknown. In order to obtain more molecular evidence for the physiological function of grass capp thymus, a dNA library
was constructed by using the MART dDNA synthesismethod with mRNA s derived fram thymus of grass camp infected with
grass cap hemorrhage virus (GCHV ), and then EST (expresed sequence tags) analysis was performed. SMART-pre-
pared dDNA was full-length-enriched and well suitable for generation of dDNA libraries for various gpplications Expressed
sequence tags (EST) were an efficient goproach to characterize the transcripts of genes expressed in tissues exposed o a
given =t of envimmental conditions In this study, a total of 1933 ESTs longer than 220bp were yielded and -
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guenced. BLA STX analysis showved that 583 EST's represent grass caip genes which were hamologous to known genes in
manmals ( E-value< 1. 00E10-3, Identities> 30% ) , while the other 1350 ESTs shared low or no similarity by search of
public protein databases in NCB I. Further analyses revealed that these genes, based on the functions of the homologous
manmalian genes, could be classified into 6 categories, including immune-related, transcription and trandation, metabo-
lign, cell structure, signal tranduction, cell proliferation, differentiation and gooptosis Most of then encode proteins in-
wolved in biological processes, cell structure maintaining and immune reponse. Relatively fav teleost genes involved in im-
mune functions have been sequenced, compared to those fram higher vertebrates This study obtained a large number of im-
mune-related genes that had not been previously reported for C. idellus, and which might represent key molecules for the
understanding of the immune regponse t infection in fish thymus 100 EST's representing 59 different immune-related genes
had been identified fran the dNA library. These genes encoding proteins involved in antigen processing and presentation,

cell recognition, adhesion and activation, innate immune and $ on.Many of these immune related genes had various im-
mune functions This study revealed fran molecular level that grass cap thymuswas the important immune tissue and might
play an important role in the immune reponse o virus infection. In addition, this result al® showed that grass carp thymus
expressed many novel genes that were functionally unknovn s far. Further investigations are needed to detemine the func-
tion of these genes, aswell as their role in the immune reponse. The generation of a collection of ESTs clones fran grass
cap thymuswill provide the basis for functional genomics studies in this important organ.

Key words Grass cap; Thymus DNA library; EST; Immune-related gene



