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BUG M  (Qiagene) . B HIRKSIW T7T 4N
3%, B ABI3T7 XLDNA B ShMAF (U170 0 55

SMERETHAPNAENEEERPENES
MG EMFR A LRERER,
¥ Staden Package' "' ¥ M IF S0 R 1T

ST ENETTE IR R R R ER AN K
M. RGNS BlastX.BlastN # nrea #
nr-nt FEFTEMAER R BLAST oML 4 1E
FeS MFLUEATNREN 3" -UTR, AFF
RS, AR E>ed, HERNERSMUERN, 7T
LRI RENRE,

2.1 cDNAZREER

EH TFHNEN mRNA Al TH 8 DNA R
MR Uni-ZAP XR ®ikh, X ESREN XL1
Blue MRE' & EXH IPTG # X-Gal 8 LB ¥ 8
FLEEEGRER ONA XKERETFRY 6.5%

10° pfu/mL, & — M W R4 b T LA R
BEMILAY mENA8. T MY W cDNA LA K

B. PCR R Ex, ML 20 1 SC R A K
RY-HEER 1.5kb, A BRRSENN 0.4 kb, B
KM% 3.2 kb,

1 2 2 &% 5 W

2.1 ESTXR@RIHER

#ent 768 TREMLMEM DNA TERESTTH
FE. R T 567 FEPI(73.83% ,567/768), MNKE
WRFCE 5 52 6 RA 567 T PERSH R 2 K487
TAFANBERNY 130 TAENNRE, SEACEY

PEE 1) cDNA JUA S0 09 1 J0R0 10
FEFIERN | TR R REE, SXexR
EOESHAN—-ENFEEE, RRHRERA,
P, B3WBIT 240 + AWM BEFN 6T
DNAXREERETMOWMBE, FARTHE

i) cDNA TRt R &L AT, BTLIME S
EST @) 42 8 36 4 [ 8% T 0 57 49 mRNA 0+ &

(B 1), B4 FM M mRNA £0F M, SF8
ESTXMHEELFRNAN WDEHE, ST R060
BT A F PR, MK 104 EST
WP, \EICER T EST WA R 3 A FRMK
FoAEEMM: 12180, P mm 0 XEY 46
T BN 35.66%, RN EERNB A

25.58% ;PO 3 ~0 MBI N AN UM
KT 10, M TR —MARE LR, I E R

M B apolipoprotein A-L. apolipoprotein, trypsino-
gen a M fatty acid binding protein, JCI8 #4804
29242432,

T FE Y 12 B IT WD RN
ESTH® N

Frevaleace ol EST

Bl CEESEFARENEASS
Fig. | Prevalence distribution of identified ESTs

2.3 ESTHRSR

AT W GRS EST XE, B Ex-
pressed Gene Anatomy Detabase (EGAD)!'! ) 5338
HEk . HEANCREARSN ESTH#THES R,

(#1fg2), PR EST S-S ERRNN
R FkH X008 S W, WE 515 ESTRRRE
FRERNO 31.54% M0 46.83% , J5 3 4 B b 43.08%
M 34.57% XM EST o, FUEENRA S,
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FNREEEOSINELRES, BREAMRSN  AWRENS I REU, mCiS EST BRI ~)
RSEMATHSRENER. ERSEHESE M0, RRECHESENTESDN LN 0N
K00 EST, B o %0 p KEEI LA R vransberrin variant A 2780, 8% 1 T80,

%1 BAFMENREZFNEE
Tab.l ESTs from liver and pancress| bepatopancress | of gres cap, Cresepharyngodon deflag

CeenFlark [8 8§ wEom EM | 2 ¥ mim
GenBank AC. No. Putative Function E Value Clement Specien Copies
M) 5B Streture and motihity
CPERM37 Alpha globsn 2ME-89 Chmopharymgodon idella 1
CK232970 Beta giobin 1OOE-80 Crmopheryngodon idells 13
CKI3040 Heparan mifate proteoglycan LOOE- 11  Hlows sspivs |
CIC233053 Myomn seguiascry Lght chamn 2 7.00E - 35 Golls gollus 1
1L Meabolimm

CK232813 Iommcd Col\ trarsferase 1LLWE-20 Homo mpiens i
CFERTEM Aleohaol dehydrogenase 2.00E-16 Danic reria |
H233146 Aloohal dehydrogenass Ba LE-23 Dawmio rerm |
CKZ32925 Alphal microglobulin/bikunin protein & 4.00E-8  Danio rerio b
CFEE7340 Alphal mecroglobslin/bikunin proton b G6.O00E-61 Salmo miar 1
CK232929 Amylase BO0OE~-TS  Damic rerio 1
(K232940 Apolipoproten 1LOOE~18  Anguilla japonica H
CFRETE% Apalipoproten A- | S.00E-20 Cyprinus carpio »
CK232958 Apclipopeoten C- 1 SO0E—06 Cimis famiitioris 2
CFBETI11 Apolipoproten C [ 5.00E - 14 COwoorhymohon moskin 4
K231 Apclipeproten Eb 2.00E-5T Demormio 1
CE252963 ATP wynihase coupling facior & J00E-31  Xewopus laevis 4
(232967 ATT synihase epsilon 1.00E - 10 Xessopuss Lowrrns 1
CE232980 Carbomylester lipase QOE-TS [Denw reria 1
CK232982 Carbomypepticase Al 1LLOE-T9 Demo revio 1
CK232987 Chymotrypsinogen & 2.00E-7T2 Denio rerin i
CK2I2988 Chymoorypsinogen b I00E-T0 Dewmio rerin (]
CK212992 Chymotrypsincgen ¢ S.ME-25 Gadus morkua l
CK232998 Cytochmeme ¢ omidese subumit | 100E - 80  Lefue schigonia 2
CK233000 Cytchmome ¢ oxiduse subunit I 3.00E-69 Cyprimus curpuo !
CK233002 Cytochrome ¢ oxidase subunit [l 1.00E-83  Carmawur awrahus 8
(FRETES3 Cymnchrome P4SD 2.00E-5 Dunio rerie 1
CK233008 Cyrenchreers P59 S1A1 4.00E-26 Homo speni 1
CKI33010 Delta-5/dedta- 6 (atty acd desaturnse 2.0E-84 Do rerio 2
CK233012 Dihydrololate reductase 6.00E-82 Donio reric ]
CK2I33019 Flastese & 1.LOOE-74  Paralichthss ofitase 3
CFRATRSA Flastase b Z.00E-T  Parulichthy of foaoras ]
CFBSTESS Flastase ¢ S.00E-70  Geadus morhus 3
CFBATRS4 Flastane d 3.00E-82 Domio rerio "
N Fatty acid-binding protein 1LME-681 [Momio reno 12
CFRETRES Formiminotransfernse cyclodesminase S0OE-75 Donio rerio )
KBNS Glhucone trarsporter X 1LOE-23 Ciemopharygodon sdella |
CKIA3045 Tnomtl ooy LOE-17 M musculus |
Macroglobulin 2.00E-54 Crenopbarmgodon idalia 1
CFRATHTS Methyliransfernse J.00E~ 14  Hatme sorpegions 1
CFEETHEED NADH vhacpanone coadoraductins MIRQ maburge ™ 2.00E- 39 Dhamio rerio i
CFRETARS Quiescent cell Pro dipeptidnse 5.00E-64  Homo sapions 1
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[ 1]
GenBank %9 g EN gixcw L1t
GenBank AC. No. Putative Function E Value Closest Species Copies
2l Metabolien
CK2I3062 Sucvinvh-Cof, syn thetase 1.00E~34  Chlusmba ek 1
CFRETEER Trypminogen & S.00E-T77 [Danio rerio b}
CR233091 Trypinogen b 0.ME-78 Danio rerm 4
CE233093 Ubiguinal-cyrochrome C reductss FeS progsin. = S.00E-T  Danso rerio 2
NS S EEA R
120928 Agicic mickenr phesphoprossin 12 (amily mernber B B.00E-25  Damio rerio
CK232968 Beta adaptin 6.00E-38 Homo wpiens
CFRATR4S Cellular retinol-hinding protein 2.ME-T Demo rerie
233167 Chiloride intracelluler channe 4 B.ME-3% [Momo rero
CH233038 Cranglionicks MO activmmer prowesn 1.00E - 07  Hows sapuens
CK233 Cr-protein beta subumit Z.ME-92 Damio rerio

CFRETETT Muscle-specific betn 1 integrin binding protein =~ 6,00E- 53 Do rerio
CKBam Muclonr recepior sublamily 2, group Fmember 2 I.OE-43 Demo reric

— e Pl = el = = e P e s

CH33057 Phosphanidylincsinod-4- phosphate 5- kinsse S.00E-67 M mucwlus

CK233060 Rho GTPase activating proten 1.00E=32 Xesspa laevis

(K061 S100 Ca-binding protein J.ME-M  Domio rerio

R SOUEWE Cell ‘arganism defense
CK232919 Alphal antitrypsin s S.00E-62 Cyprined carpic L]
CFEETHAS Complement 3 1.00E-83 Cyprinu corec ]
CH2IZH95 Cormplesrwent CF 1.00E~-36 Donic revic 1
CK232007 Cywintin Al J.00E-17 S xrufa i
CK233013 Dea)-like protein 1.0GE- 14 Homo sfsiens 1
CK233113 Ferritin, heavy polypeptide 1 1.0OE~ 13  Owcorbymchis marka 2
CK233036 Fetuin long form 6.00E-51 Cyprimus corpio q
CK233162 Fibronectin LLOGE-09 Dumio rerio |
CKI3044 Irmmumoglobulin Light chain 1.O0E-30 Cyprimu aarpio i
CFBETETI Inhubitor of apoptosis protan B.0E-97 Dunio rerio |
CR235047 Irvvnriann chainebike proven S.00E-23 Cooio rerio 3
CFEETETS Laerin precursos B.OE - 22 Plewroodsle walol k]
CKZIN56 Pentraxin C- renctive protemn 5.00E- 48 Cyprinus corpio 1
CK233154 Polymeric immunoglobulin recepior T.ME~1S Danio revia 1
CKIIN5E Pollyrn pomi tissclerordermna. sutoantigen 2.00E-80 Homo sapiens ]
CFE8TRRS Tranaferrin variant A TME-35 Caorosiuw cuiert 8
CFesTER2 Warm-temperature- soclimation- relared- 63 B.O0E~54 Orymins Luripes 1
CHEI33096: Zuotin related (acior-1 S.00E-03  Rattus moruegious 1
XM E A 8L Gene/provan expresicn

CFRETI 405 riboscrmal protein S10 S.OE-T8  lesalurus punctanes 8
CHI32819 405 riboscrral protein S14 JME-74  letalurus punctaius ]
CHIAA2T 405 nbosomal protan S1T 4.00E— 66 [taluwrws pesciafu 1
CreaTmoe 405 riboscormal proten S18 2.ME-68 Damo rew i
CFEET79%: 405 ribosorral protein S19 LOOE-T3  Jetolwrws punctatus 3
CFRSTISE 405 ribosomal protein 2 6.00E-T8  ktolurus pumctatus ]
CFE87TT99 A0S nboomal protein 23 LLME-TT loinlwrw penciaiw i
CFRSTH00 405 ribosceral protein 524 B.00E-44 lotolwrss pusctats 3
CK232813 405 dibosormal protein 527 LOOE-3  feafuras pumctabus ]
CK232R35 405 dboscmal proten 537 2.ME-62 Domio rew ]
CKI32RS 405 riboscenal protein 53 4.00E - 52 lotalurws puncratus i
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GerBank AC. No. Putative Function E Vaiue Closest Specis Copn

FH5EA BLE Goe/protan exprosan

CK2328%7 405 ribosormal protein S30 6.00E-52 [anio rerio 1
CRI28M 405 ribosormal protein e 4.00E-6&7 [Denic rerio |
OOR2 405 rilwsormal protein 54 6.00E - 80 Ioalurws pusciaris i
CK2UR44 405 ribosormal proten B 1.00E-7 letaluras punctarus 5
CPesta02 408 riboscral protein Sa 1.M0E-% Domie rom 4
CFES7803 605 acidic nbosormal protein PO SE-& Danio rerio §
CFRETR04 05 acidic nbesomal proten P1 TOE-27  Ietaduruy puncistus i
CFERTR0S 605 acwhe nbosormal proten P2 ZO0E-16 Homo mpien 1
CFEETH06 H0S riboscemal proten 110 QUE-T7  lotalurw punctatus ]
CFRE7807 605 ribomoral proten L10a 2.00E-90  Jotsdarus pusciatus ]
CFRETR09 605 ribosomal peotein 111 4.00E-9% Ioalurus punciatus 1
CFRET810 S0S. ribosomal peotein 112 JME-8  Joselurus pumcsarus 12
CFeg812 805 ribosomal protein 113 7.ME-8) Danio rerio 2
232868 505 nboscrmal provein 13 JME-T lotalurus punciatu §
CK232870 #0S nbosomal proven 115 1OE-T  Cimopharyypmdon sdelia )
CFBST816 605 mibosoeral provan 117 LOOE-76 Dawio rerm (]
CK2328T2 605 nbosceral proten L18s 4. 00E~67 Damo rerio |
C2RET 605 rbosceral proten 123 1.0OE-T2 Dawio rérin 1
CFBETRLS BOS ribosomal protein 123 3.00E-66 [loralwrus punciatus T
CK2R28TT 505 ribosomal protein 124 T.ME-5) Demso rerio 1
CKIIIRTE 605 ribosomal protein 126 3.00E-66 Danio reric 3
CK232880 605 nbosormal protein 127 J00E-3 Damio reric |
CK232882 605 nbosorral provern 1.27s 6.00E-T} Omcorhymohu mkin ]
CH232885 605 riboscrmal proten L29 Q.ME-IB Moo fawkulars (]
CK132886 605 nlxooomal proten L3 Z.00E-67 ktalurw pusciatu 3
CFRSTR2G 605 ribosomal protein L31 2.00E~-52  fotalurus punciatus 2
CK232893 05 ribesomal protsin 132 B.0OE - 63 Epaephalin oouside L
CFRSTEA U5 riboacmal proten L34 L.OOE-59 Damio reric 5
CKII289T 605 ribowwnal proten LI7 2.00E— 48 Irtolwrus peorsctaiu 1
CHIIZH98 605 ribosornal protein L4 4. D0E ~ 66 Dowmio rerio |
CHII2H99 605 rhoxamal protan L7 1.00E -89  losaluri phosctatio &
CH232903 605 riboaomal protein LIa 0.00E-% Domo reno |
CFRETER2 605 ribosormal protein L9 2.00E-65 loalurw punctatus 1
CK23997 Alphs-NAC protein 1.00E-51 Damio neio k|
CK232962 Asparaginyl- tRNA synthewse, cyroplasmic S.00E-67  Mus mouswdus 2
CFRE7870 Histone descetyinse 3 20E-04  Gallus gallsm |
CH23341 |- leappa- B-epmilon protemn JE-07 M muswlus 2
CFREM™ MNZTCT A4 protein 600E=15  Homo spiess 1
CK2IM035 Parmer of Nob | 1.00E -4 Chryesian baripes 1
CFESTREZ Peptidylprolyl momernse S.OE-3 M musrulus 1
C2A063 T-bom tranacription (actor ecmescdermin 5.0E-29 Danio reria i
CFEETRS0 Translation dlongation lacor «FF-1-alpha B.0OE-47 Cyprimu carpio L]
CFRETRS1 Translation dlongation factor ofF-2 1.ME~11l Danio rerio ]
CFRETRSS Tranalarion initiation [sctor «fF-2-gamma T.00E-48 [Danio rerio 1
CKIM05 Zinc finger protein subfemily 1A 5 B.ME-40 Dawic rerio 1
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B A%, RAFNSEEO B EST 09 %R R 528 n

R MEENEaN EBTHIRESR
Tab.2 Functional category of ESTy encoding known proteins

EST 4% ESTH EST clusten R Clons

EST humetional category HE No. Ha% BB No. A
I MY G R g Seructure and rmolitity 4 3T k=3 B7.00
Ll Mebolisn a1 31.54 207 “.%
PN 16 9 5 N R
Call siemlice arsd call ; n H.48 17 1.7
MM S DTN Coll and organuem defense 18 13,68 43 5.51
MESEO WL Gene snd prowsin espression 56 43.08 15 .5

3 e

3.1 ESTX RS
HotERASRARNESNE,
F@EamCENER, NRNENARERNN
R ER, e EHNIENRARE, SHELR
R EoRanESsNRMAEUNEE,. AW
R T 567 1 EST.BR 110 T RRFE T EN
WAL, A0 457 T EST 4R T 129 +4

Ao . & 129 M AREMRED &S RN
WA, 124 T MENZERBPRN, XEx

EERHLTF S MRSER, SRNNR, SEEN
3 MBS LR, Y R Y
HRER, AR RES. REDMMRL W
MR RN, — e AR R RTRF R
mRNA BOSREEIE 640t o L B T R,
AR B R ) L L A SR I O R DO B %

A, i B spolipoprotein., sapolipoproteinA-1 . fatty
scid-binding protein %3EEE , L1 B — 5 MR R0 04

FIEH , WIRE rypsinogen . chymotrypsinogen 1l e-
lnstase WEN X HRTHRAKFEERLTERR
5 TR0 D 0 A ) A K R S 9 4 -
4.5 LM 2 F0 N shin e IR E R

3.1 RN aTHRESOWERERILE. F
BRI B S5 (R 0 kK T . (R

Wl 129 T ARRMAERS & 0 T EERSHLEN
WEANE RS XhEFRLT LT,

(NEREEMAH SRS RERIRNE
H, i microglobulin . macroglobulin . apalipoprotein #1
fatty acid binding protein %, 3, apolipoprotein #1
fatty acid binding proten #9546 % %, X £ % R 69
THESERNAA SEN, SR BRI 4
REINEAREDNER () MBTEN—ERL
M. I amylase . carboxypeptidase . chymotrypsinogen .

elastase M trypsinogen % 5405 fORE (R X0

EORM. It Yoxoacid CoA transferase, succing:
CoA synthetase . ATP synthase ¥ 2 S5 ®PETF o

tochrome ¢ oxidase it 7 7] 3 2 . delta-5 /delta-6 fatry
acid desaturase . dihydrofolate reductase . formimino-
MM“I“=E‘—§QEI
BB AN L, O alohal dehydrogose, cy-
tochrome P4S0 19§,

3.1.2 BESEaRRE FERESANFED

BRSO EWERET , P EST R A8y
AT BRI 3. P OICEESr B HWEES

M(aq) SRl Ry I B R R
HARLZW 12180 KBS REY -5
Bl eH - SEESHRMEH X, I histone
deacetylase 3(HDAC3)™® 2] |-kappa-B-epsilon pro-
tein' 2“2 parmer of Nob 1", T-box transaription e
wor eomesodermin. gine finger protein sublamily 1A 5
I S T 04 M P PR 0 O A A ) Y ek
Iy OIS I i P T b T LB
A BUE N 3289 alphe NAC protein,

113 EMSNENE £ EST XFPEETF
PEERRELE WA X EE(18), HPHNE
ERAS®&EMEBA X B mmunoglblin light
chain, complement C3 8 O9, fE R @@ ERSG .1
#8508 EM™, polymeric immunoglbulin re-

ceptor J&—FFILER 3. 00 9 IgA — LKW M T
WK EW Y. pentraxin CRP — 2 588 H 0

XM TR, IERE MK, 150 54,
VRS ENREWL R R RS R S DHER
A E RS feuin long form # rephrsin
PN F, SR G RE R X7, AN
PRI I BN, 80 alpha 1-antitrypsin R EBHE
MASRESENNEINORMN, ST HAT TR
CROETFT 3 1S LRl T
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720 *EHX*HE woe
7 ontatin AL MBS —RESNONH. EE  BOFNE, EETHERTNE EST RN
WRCEREMAR I T AR TN IR R R 3 A

P 100 B (R B WM LK, 80 ferritin,
P THMAN W RIS S XA, 5T LR S
R 50 7 0 ) LA FF PR R W T e

BTN S0 W6 W %, asnierrnin W2 —# 77
EFREPNES PO MEA, i onsderrin
FhAaLUTFREHEAEE S PHEES 5
WAL R 0 A M AR D,
32 BARRESOERER

AEAEEH RS, L CEaRy
PR EREEM. A TREEEN~ENAH+
AREOELY, BEFREANEARPERT X
ROBERES %, SHUEEERLER. 8
LS ERARENTFTRERNRGS MO
T RRNEEML, SUERZHETELN Y

A

¥ moges A4}
Trymrenges B (4}

Vrypeimegen B (4]

Frypuinoges & (14)

&
]
Trypuimages A (24
4
]
Trypuzagend (d)

B
Elmstamg A (¥
Flmdess Hili
Elsatass Ui 3]
Elsutans D (%)

BV TS
ERPVIRA DK | TR

Flavtaes &
Elavimee Bl

[FEY N SRTIARO TN T T ALY AT N \ OOV P
R §) 1 - (EXEXU O N W 35

T TEEED 5 Ep e S NECTNTROTITARIASS | R

RA2ANMIPFMEMN (1), BAFNLR
S AL , R 26 B 0 R TR AR B 2 L R
WHE(E 2), 2 TIRECINREE A T BB

ML % 68.67%; % 4 THERAMEAD A
1B AMRLEY 97.08% , T 408 0L 2 Manmil
HAHAE S6.2% (A5 C).54.74% (A5 D),
58.39% (B %5 C).55.47%(B 5 D)06B.I%I(CY
DLHEI TEEAMBEEAD A Y BHORKEY

04.23% ASCHEN.36%,.BSCHEL1% K
PSRy Lo T EL TRl
MAEEAMN ANBEEAEEAMENASB

SRR FHOER M RERN 0, L EE
£ D0 R, 7 0 T 0 R WM AR, Rt
ENGEA 1 TR EREFAEEL.

S SO SO AR ST
A AR TSR ALS N 0

[ NT ] & 144
E FS W L

!f'}l-. :mflm:lr I-.-Il-

1 ||

i [-I t
Flavtase Ui} IN-'\'-'-“- AR |2
Flmatany 0 g = [a EEERT SR O 3-1'“

Flasimes A [ Y)
Flastisa B (1)
Elastase C () 5F DR NN "
Flamase D (9 I EENCMATY (4

FmerYpRROgrE A I
brymeyyparmogen B |2 I

o by s |H mangiit | 21

kymo rht- nugen A (7)
b 5 FRarEry uiila -,. I'i - |

L E (.
chymatrypanogen A | il |
shymmtrypyinpgrn B3
shymuirypomogea O (2§

I

s
. 1
RITTRCEARTE " LD

IR

mowm e
15
FEDENND B <

M2 BN ERTHLR
EEAREEENAEEN NAAERIAEKNN SYNMRFANIN
Fig.2 Alignment of partial dechored amino acid sequence
Neone: Hack lonts show smino scd residues are seme compietsly, Grey fonts indieste part of residues sre same,

“unbers i heackets mean copes
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"o B M N T AR S S EST W98 ™

~AMMETF FAEEEXTXVRRREN
RHERE 107~ 10° 20, & FRFRME N DNA
FHRHAR, SR FEERENEEN, Bl
AR LS 0 B 2K R Ak %, FUMR LB
—EFEEANHE, EXREENER WHE
—E5N LECHATEDRRNEENOEE, ¥
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Identification of genmes expressed in hepatopancrease from grass carp,
Ctenopharyngodon idellus

CHEN Tag' ,CHEN Li-xiang' ,SU Jian-ming’ , ZHANG Huai-yun®
(1. Arirmal Science and Technology College . Huren Agricultum] Universty, Changsha 410128, China; 2. Life Seience and Technology
Coliege., Central South University of Formtry & Technology . Changsha 812006, Chinal

Abstract: The hepatopancress of cyprinoid fish plays an important role in carbohydrate, lipid , amino scid,
protein,and prostaglandin metabolism as well. Due 10 its vital function and relative lack of cell type com-
plexity , the hepatopancreas is an ideal model for studying cyprinoid fish expressed genes relating 1o some im-
portant physiological functions such as metabolisn and immunity. However, far less is known of gene ex-
pression in hepatopancreas of the grass carp, Cenopharyngodeon idellus ,a commercially important species in
fresh water aquaculture in China. Most previous studies of grass carp have focused on the description of indi-
vidual genes. To get & basic insight on gene expression , 1o obtein genetical and molecular biological informs-
tion 1o the studies of some important physiological procession in grass carp,a rapid method of novel gene i-
dentification using partial sequencing of cloned cDNA to produce expressed sequence tag ( EST) was ex-
plored in this context. Total RNA was isolated from grass carp hepatopancreas using TR1ml reagent(GIB-
CDBRL) and mRNA was purified by olige{dT) magnet beads( Promega) . Then a ¢DNA library was an-
structed using & cDNA cloning kit( Stratagene) . Alter massive excise, the cONA library was converted from
)-phage system into plasmid system and plated onto LB agar plate. Single colonies were randomly picked up
and screened by PCR and only the dlones with c(DNA inserts more than 0.6 kb were wsed for sequencing,
768 cIMMA clones were partislly sequenced and 567 ESTs were obtsined . BLAST resule showed tha 457 of
the hepatopancrease ESTs could be ascribed 10 the transcriptional products of 129 identified genes including

§ previously reported and 124 firstly identified in the grass carp, whereas 110 ESTs exhibited relutively low
homology with unidentified sequences and were called hypothetical proteins. 129 known genes were dasi-
fied into 3 funetion categories: 1) metabolism(41)32) gene and protein expression(36)13) cell signaling
and communication(11):4) cell and organism defense(18) :5) cell structure and maotility(4) , which provide
a genetical background for our molecular biology studies on metabolism and immunclogy in gras carp.
[ Journal of Fishery Sciences of China, 2006,13(5):714 =722
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