2008411 H  hid - B




2008 o [ 7K o £ AR L e U SR

2008 FHEK“FEFRES
EXHEEBER

F—TR: KFFRERE

A R I 2 1 B B MRS . . oo e HERT  FKE BRlds (D
iDL Cil SR b R o e I W e i A DN HERF] Tt K EHS (2)
P AESR B AN M SO EST A3 0T R e AR R AR oo B KRB LRS 3
SEALFF B B B LA ST A BT RIV .« e e v e e e e e TR Mokl % @D
WA RBAT TR, &« i wnm 5.0 6 50w 6 6900905 505 6 5 0 366 4 6 o 83 A HIK (5)
7 77 e A B A R A R LA LRI, . o ot AEE AERS 6)
1L o 2 N 1B T PP Y W3R ETES (D
e B ey I L ML L3 LA (8)
e 5280 QIR R HACTE Ag 1111 e o 1 (| BEE  LEED JTEEE (9)
E -8 R 2 T E -GSO e 10 1 D TS MR PhRBEE (100
FHEBY TR MT (RF) KIREEPRER YR, ..o WL A FREE D
R o | B R Sl 5 N O /AP AW KA FEHE (12)
Fribh ! B FE PRI B A KR A FE RN IIITFAE . oo e Allsls ot Uk 13D
N TAPRS R i) o R R B4 B K TTRRI AR E TR F R B v s mEE MOBES (14

PR AR BRI, . o cv v vamsmonsanmssmssnsssranosnssensenmsssass EREM BRep RS (15
KR A TR AL ZFE PR AFLP ATTSE. .o Bl PR BRI (16)
= AR U O B AR R A KA RIS .o FUH VIR EXAES A

T O A (T e T A T 2R . o e e e e e AL WA A8
JLANTERT IR AR & AR I FRB T AN B AT T o e e AR R BETES (19)

IR 7K o 58 TR IS T K AR . e s At WiERy e4S (20)
NN - SO BV e 1) ¥ 0N 2 & - T i BEY L5 F QD

LA AR B T ARTRIUR I RPIR. o oo BINE NNE MBS (22)
AN K LA RS YR ey 4 8 F7 B 7K P mP S RN P i PR 8 i R T el BT ERH PR (23)

Y% GFE K B (Barbus capito) 3 A YR EITIL. e B KRR EEE% Q)
WixFLAD 4 (Ulva pertusa) MRFETERUN . vt i et ce i cieaaes XKk Bigg kTS 25
FEBE 7K A R AN BRI 0 2 s P B 2 E R M S AN A AR . . e XEE AL PR (26)

RPGFEEE T 4l 32 44156 & CD3E, CD3yS and CD3e MIFE AT . oo X &5 (27)
A T R U TR B T 78 e e e BARE M9 Len4E (28)
B R I o W B 0 = = 1 T Yl 01 . 7 A FEH Q9
PR H S QLN L R Ll = - R NN 77 S L | b AP FU MEkHE RS (0D
DUFE g4t AR A T B A Ll DV AR GE T RE M. oo Frhey TTEE TRARASE 3D
AT y--1 A 2 DR A A0 I AL TR DR B LB AR AT . o LY OAREY WA (32
e SRS A BT ARG ) RO R RE . THT HART Tr2thi (33)
FOHFIALE M S PR B TR EITE I e e A XM EEASS (34)
BB m L2 (B F A B . e e kS XOOH  BEI0HS (35)

IKAENY TR BAR RN RIMIWICERE . oo Wil EERR EiEs (36)
$PAE . FRINTYSE AR T BT KR R R IR BHE RN RS G
AT DB B B I B IS, o v snmpnwonimsamommsvio nsiosd s o s o nie s 908 s 5w o 66 45606 956K 8.8 ¥ it £ 218 M (38)




2008 & P BR = F R FEARE QR IR ELE

g T T 1 2 T T . o et e i e e L e HERE%E (39)
5L I Y s 10 e 7 1| TP AT gk (40)
AR i ey S IR iR o] I TR o 4 P L% LR OTHE @D
K 5 4 B KT TR T R AR R .« o ettt e e T MA FUiE PINES (42)
TSI T A B R A AT B AETE IR . o et e et e e e WRE WMER AW 43
TR TR B TR B M B R R ARITTE. et e e e e e WmER Uk B NEE 44
RO B A TSN R GO I AN A el . RUEE XSO XIJEE (45)
AR I ER R T B N e I e B EA FEEE 46)
B B R I T R . ottt et e e e s I 5T AATE 47
AR LTS B MBI . o o e WA EHE 40%E 48)
R R < I O ] O N B v B o /R Lo BBSE BIR L RTENRSE (49)
A TE A B ST ARV (Lates calarifer) 2 K AVEALBEE M AGREM . ..o HAEL KEE  Fa4% (50
PR S G B T B A B3 [ BAR 2 KEFEE (51D
W FE RIS A L Epinephelus awoara 7108 P9 M BT T A SMWFI. ...oon L REERT X+k& AME% (52)
IS SEBUN R MR R T AR . o MEY & #H LHEKS (53)
TR B RIFHAA, ORI, ..o i KM AN (54)

FotH: RRBESAFRRERS

WA A R AR A T AL UL St 5 M VB 5 T VR S RN A L L BEH LRV TR (55
LI AR DA R BT o e e MRer 48T SR (56)
¥ RN Rl s Sl B T 2 BridsC FrisE HEAD (57
SR E B PCR VAT IR ABEEE MR .o PR ALEE  ZEHENGEE (58)
R ATE M Be-ILF2 ZEM TR RIS oo HAE BES BWE (59
WEREIE Bd-TW7 SRR BRI B VAR MBI .o I T3 (60)
BRI AR BRI . WEE WHE LFRE (61)
P TR BRI B A RIS i BHEF WKL KIRE (62)
BOTPOLER PCR [N AR IR HPTLE A0 A AL Qe vk B ANt 0 28 B OROENR . .. BAATE  ZBH03  TEE% (63)
FAZHEN 2T TS SRR TP CYP3A FEVEMIEM. . ov e WM & @ E B (60
W FCILER GYC1108-1 Judh ek ARG & e I L. ..o AN WL HBRES (65)
R4 (Scylla serrate) &EFRZMIHEL. Frtk a4 R s BEHUAESIR . ..o FOF OB & A % (66)
TN AT R 8 L 5 TR 22 B 3 0 I8 N AE R R U I e B S s B b . HMHRL WAL AKRT (61
I P R R R RGN R VRIS . oo, BHEEME JRBRAE TRERENAE (68)
p /Gt L Sl TR A B 10 RIS BRESC MRS (69)
B T V3 T K R AR AN SR B M B 3R e REE Fyok XALEE (70)
SBEHANFER R IR A SEAESIRBABAM DA, v FEW 2K NEE D
N bR e P o] - 1 i FEE XHE (72)
S A S R TR B e S i U< ey A A A EUBIE (73
WM B IR A FlaB ZERIM IR R S RIE. ..o RirrE R MLHE (74)
AN BN 30 e e e it L R T TR S = PR Ry WK KERER (75)
B R RN A ERAEER. ... e BT BB XEZ (76)
TR =B AN ) A R B B P LI T o et e e XME= FHW 7D
IR OE S #5 (WSS V) H0 25 1 10 5500 1 R SR SRR M. o X0 % REES (78)
RPN PR K AE ., R hAE RE BRI, ... %I RAER A (79)




2008 4 [ 7K P S S AR Lo B4R

v 3 5 i A I A e FCIMR AT TE . . WRd R MAE (80)
Analysis of the up-regulated expression genes in hemocytes of pearl oyster (Pinctada fucata, Gould 1850) responding to bacterial
stimulation: Tdentification of @ galectin GENe. . ..ottt e ei et it eieie e naaanns ERR RAEM EawE 8D
FHELIBEf MHC T 4 F 00 . SERAIHIE L RIE T . oot #H HE SRS (82)
IR AR W BE R R TR R . . oo i e EFHHE R WAL (83)
PEFM CAC. BRH . FIAK ™S 2558 7 bR & brvfklbde. .. ..., o - TLT P TOT ey gRAKW] @R (84)
A #6 #7511 K 3% £ Pseudosciaena crocea (Richardson)fsi i M AR RS ..ot 75/l FER (85)
AR At B AR S T R . e AR XfE PR (86)
WE 7K I TPS-30 P22 &0 iR AR I s il 238 N e KIH s P st RIS . L L HERRZ WE  MERA (87
Al 51 R e 1 B B T R AF I BRAS BRI oo ®A BKE xS (88)
TaqMan #4152/ 7 & PCR #5840 FLAR I S E St S0 e TR R SLAN R . ol Tk E£5HW] (89)
s b el o TR g 1L PPN A MR Ehky  RHEITEE (90D
g DR 1 D e R 0 J A2 ) /O RHE  HICK HERRZSE (9D
REEEFLL ARG LRZAN B3 B N TR FRATINE TS oo eI Bl RAHE (92)
BB K 1 90 i B8 1) 3 B M SE BB . . KRIGH REPE BEZER (93)
ST B A0 I AL BT TE. e WEE BB EEES 90
=F 5 F AW F T A B P A R LB FIT OEIKEE FhAE (95)
HES IR DNA PUERIMBFPRIEE T i BIKER A EHKGME (96)
T B R 5 A N RN AR FRTF T« wvie v wiorssions mms st s wiss mios wim s b s wiora wi s s o i 6806 46 s 8.6 8 00 6 s M % 7
B IS B LR 75— AN G B R VP38 MTERE R AMT. .o Tiviee R #OAHESE (98)
KU B LR AR SR B TS . WEIT W MEE (99)
IBHEE PR KE (Edwardsiella tarda) RiBRBRAFVWITL. ... T KRR FEFEE (100)
)7 IR R KSR A st A ey A LR RS K@ AP A X% AR FEX 10D
E AN R ERGAR R AT AN Hg MR .o LR K= Wit% (102)
£iB1fA C RUBRSR A LN Ec-CTL e REFFISHT. ..o B Vit s (103)
VW BRI E AR Rl B PSRBT oo M ML LKA (104)
AR A LT 1R W A4S 0 T TG TR . L. DL ST T YT 0 ¥ W Feol RS BMEE (105)
i SR Al G R R TSI BAR . .o WHEE CE RS (106)
FUASSI 7R ) R/ B T MHBIEMELER. ..o W B RS (107
B R TR AT R ORI R . e VCHE MR SEIES (108)
G A TR S R BILNA. .. T TV USSR O YTT .1 PhRETY KR UIAS (109)
ALK K - 2 A B A P RO 2B TR BT, oo PRk HEE TS (110D
3 TR T R R A R SRR M 2 T8 REFEHE Fak XRLESE (D
R BRI . oo ciriiiiiiisisiiiiioninescsrsussnsvsrassns RERER BRI S (112)
Je % BAr i R 17 S R FH AN A cDNA SCEERIFIRERRSERE . oo PR 48 EHiSF (113)
1S AN BN R TR A I BBV . e WA e RIS (114)
A e K AU PCR ST IR oo RIIC Z#EE B WF (S
DRI B AT AN R CD35 KAMUF R RTERT. ..o it cn e KE K (116D
THEAMA C3 mRNA ZHARIFPBIBIBAR . . oo e i fREF SO0 (17D
LB AR T B D A B MR R A ST e WbEH e RER (18)
BRI DU T AERERE . oo wRiEE b S (19)
2 AR ) e 2105 7Y I B 8 ol LR 7.0 /A A3 FER O & W20
RSB K FRF X A TR AN BEAIRBE MBI 1B oo AL M R P (2D
R IR A AE T AR A TR AR TN . oo W BRI X S (122)




2008 £ FEK = FEFERES R U EE

= FREEFTIEID BT ok cDNA SCFEMAE ST oo HIMX BWEIL R4 123)
WY B TR AR 1 i o R RN RIS D WA Bk (124)
MR RS B AR R R AR A ARB ) RIREMA . T Al HRSE (125
A I BRI A LR ARSI R A . W R MUIA (126)

FZER: KEMRHES RMYER

R FRE I N A AN S FRBIE R (HA  Dijar J. Lutz-Carrillo £i0#&% (127)
AV b W N = L e L ) W R Bk (128)
AR E y BENM SRR, JRARREAAL. Brismk AP DUERES (129)
A (Meretrix meretrix) i L2 GBI E BB TT. . o oo e By (130)
WFE) LPL ZE 4K cDNA TERRARREMIL. oo R 18F kX% (13D
HIFL M (Chlamys farreri) il 1 2 AR 0 A0 K BRI SCEE P TERMSE. ..ol B R % 132)
R T 3T I R R AR G Tt e THE O WR¥H WIE a3
JES B A AR RER SIS F MBI oo HAEN U RHEE (134)
RHEHAEKHRARMLLE DNA SFFRCHME. ... B ARA (135)
MR AL KA RE A SRR ABRREST . ... MU A UEHSE (136D
KON T BB ARBIITTI T s 30« v 5w mi 5 5 ks i 5 98 5.6 3w 6 0 & 5 5805 305 1% o s 9600 3 BER R M (137D
B A i N e o T Rl 10 L HE#Y (138)
FiFLE I myostatin 5 5 WEEAH X EE MM ERERRIE T ..o WEE ARER MR (139)
HR TR S S A A G I T e KA BRI ORI (1400
R RN R B ST ) 2 A | T PP BEE MR MRS (141)
FiFLA3 I (Chlamys farreri)ZEN4 DNA FIEAEHT. oo ZE ORR % (142)
VASa Rl S e 2 L S B o G ) A 5 S MLAE K £ SEKFE (143)
BV A EA (VHD) RSAMEAMNOE 2RI ... BE W KETEF (144)
R AR BV AR R R BB 2 AL o e e Behy PR RORENE (145)
RLER, BARITAR, {8 E G R AR F3 MLASJRI LB ..o Mg XKML AR (146)
AR L R e 04 1 £ KA 147
o E AR ) Ve M R (R R R B R . AHEGE P E%% (148)
B S Rk b [Re -5 101 e i 2 24 AIRE (149)
60Co-y FHEXHICEWI AR AT imG B A G TR EMPR. ..o A e WA BER (1500
P MCAR JEIN ST RE B b AR G SNPs ALBTT . oo KT HEBRA MHE% (51
FAMUE DNA fRicx g itiLips E Wa it 2ot oo X E KRR R g (152)
37 ) Al e oG N o P R ki XIHES (153)
MBI v BT, BERREMAL. .. Misk  fPHR MBS (154)
FE P ARG R AR A LSRR M SSRAFLP !y RAPD ZHT....... PR KT LK% 155)
[ = AT P TR AR ITST T e &7 RN Ak (156)
W LR 2 A RWAAMT Hfa =AM RSN BAEER LS FPEE AsD
Pkl 258 L PRSI TRE bl FI RERPMMETTAM. oo WAk HHETE EREIESS (158)
WA YRR FPAR T Wap6es WM ERREDMT. ... YWEE MY Tomokazu Takanol %5 (159)
1A 8t R I B I TR R RIE T o e WHEW K2R BEFE (160)
FHFA P Kiss1/GPRS4 [ TifE R AR PMER. ..o 18 xgeE KBS (161)
(RGP Ao e A SR A T R R O SR BT kK xmeHES (162)




RIS A T A BRI L o e e KAEE BRER WA (163)
A AL T M B B . A T A R AR . oot RIE HEH (164)
DU R R AR E N A S UG T - - o e HE EPE BEEF (165
3k B A B S TR A e B R L E . AN FHEER FEEHF (166)
PR3 3 TR T N AN S UGt 3 & [ 2 P HKHE SRE%E  XEE (167)
MR UGV O (e ami . AFLP (AR .o FIk BEHE WFEF (168)
STt o TR < Rl 1 VT ol o 1 PP X% EER XE% (169)
(R D B R /e v ] i s T w4 FEHEE (1700
eI 3 Rl [ R N R A A V=N [ 8 22 5 /R EE O AER B 171
Mg U gk(Cellana grata) BEF A A FDME P HERR AL W9E. oo TS Wz SHFES (7D
ETAMu{n % b £75F RAPD A h @ aR Y FRAEF. ... ERK PELC ARAE a13)
JT- 454 ¥ A FLI UL(Chlamys farreri) & AR SNP Y. . ....ovvvniiniiinnenn. EM RE SARRIS (174)
FIF AFLP B ARGTFONN I DA ) SRR i Bt R R . e +E TH CHIEH (175
P b B2 A T o, g NN oK ok NS TR LEH  FIHE (176)
KA NN MEREMERATHEYIL R ..o + W R BEE B ESE A1)
B AT CO T BRI . i et e e EHE WEE PREBRE (173)
IZSEH EST—SSR S FARICMITF RN . oo W BREA AMEAESE (179)
Al pH ANTORSEX PS5 GO SRE FIE DM, ..o s ARB STERSE (180D
WA DA ml s E p SUMH TR cDNA MEEFIITEARETE. ... =i AEH RETE 8D
bR R RO B g A RT S oy A0 1) o) Rt hdg LFERYE (182)
o A B A AR AN ) A KB B R AT e TR AR RoeEE 183)
WF R 2850 Strongylocentrotus intermedius A [ FF AR ML ZAFET. ..o e inlt THT TH MHBE (184)
[LPAREIL |00 o L X 12 W B BEm% (185)
Y W R OAIENA YT R AR BN L3 KeRE FESE (186)
EOST AR A S cDNA TIRE\ AR B SRR LR PR WH W FKAES (187)
LR E AL T B I . e e BERA FTW KEFE (188)
e I N S 0 B T =1 .2 BiE KR (189)
HEEERERAME C fiAMRE., 2 FRIERRARRE. ... MK HER REE (190)
R R SR A AL ZATPENT RAPD FISSR AT, oot i i eeeaeean BEIF (191
AL 110375 (2 1 A0 08 5% 0 5 4 4 e P SR PP S50 0 L (R P M O s .. FSER XUBRE D=5 (192)
BRI P AR A RS AR ORI . o KET HEH HHEHE (193)
FWER: KEHHERSAR

WE7RAT HE A (A TR TR G ORI AR RE . oo WH O ORWE RNES (194)
AR AL B A AR A WIS e e Br&d BEWFE MR (195
KA R HMARBGHS TS EOERKMEW Misife L& (196)
RGBT R IAER AR EE# B6 MARLIEA. oo Lk BRLHF 8% (197)
TEAFIR £h Stk ka3t o S R B I ) (AR X i@ bR A R 1 (HSP70) RIAMIBEm. MLEFs BRILHF MhVBESE (198)
FIITIR 2 A S HN TS M 1. Scarus ovifrons BB P~ BERUAEIWITL. ... FOLH FERI FIBUE,SE (199)
USRS LPL LN 4l cDNA JERERRARFTEIL. ..o IR EE KNS (200)
ARERRDEER A B K, HEREARFMEN. oo TEE g WS QoD
R EA AR YA RERE N A M RN, . TIRM EBHE A (202)
HEPAragmax 10 AR ERMBARMATIR. oo o S HAAE (203)




2008 FHREKM“ELYEAREL R IHEE

s,

A IS I - B %ot LA AT AR A A R i 5 AEARFRAR S .o A% WAL EHAE (204)

AR AXTUMAR R SRR . ... TR s sE e TR o 2 AL E FE (205)
Va1 7 T e o e 1| MU S o 13 <A 25 (206)
B -7 SRR X B AR M RE R IR R R RE M. o AR Mkt LIRS 07
TR PRI 2R AR TR AL RT AR SIS .. Py OREHWM WS (208)
R R RIS BUTL L d Nl o ki 1 i N PP PO R8T (209)
TR A A 2 C A KBTI EEM . e X Hal ARSI (210)
HEE () HEBEH () AT RIPERARMRMFN . oo HopE R 21D
AR X ORI A K RE . RBEIREMIREM. ..o Mt B OBC RS (212)
TRVR A RREE K TR R A A KB ARARBMEm. . . THN EFT FADARE Q13)
KB HUE TR F HIAS [v) R0 s 0 g A (R ZR H BRI IS, ..o LR #FF hKRE (214)
P AR IR0 20 1 SRS A O TR . oo L gkaga RELAES (215
B EE AR AR FESELE RS, FAT KRR EYITE (216)
A1) 4 77 3t o [ W MR S R A AR A R I IEIE. oo THi® EHEA& OFAETE Q17D
TAPRHAR IR DT st T S A R IR A . o EFH M4kP ERS (218)
O B AR UK AR FR R R T R BRI R . o REX B METE Q19
[iras S eE Ly b alP i S ek i 1) AL R L Mot KRS (220)
L Cu AhFE BT R A A A I, L et RH] Moot BRAEEESS (221)
R REAERA S RamE VAR ... kfRE Moot FEEEE (222)
MW (REE) RALLXAEATT AR, ..o R Moot B®EHE (223)
DU bR DRI A R 2 R g RS W R AT T B A RS AR G o % W\ Mt BEHE (220
ak= B b S b g = |1 1) KEE ZRA RS (225)
BESFH =R TSR RIEE. . Kk HER #BXEF (226
ERIBYRIY () R®) XPE A BRI AERKREMEM. o R &3k (227)
FORE BB AR AR B LR T 80 AEACHE AR R SRR TR LA S TR MW o
............................................................................ PREPS TR RIELBL (228)
S (Meretrix meretrix)fll 22 1T ERAIVIIIE. oo B A LEE (229)
AHEHT MSTN A {7 2 Ak Mk R KR o Bz HERA A (230)
WA A S8 (Scomberomorus niphonius) A T E WAL .oovveineannn. BEH KRE HAL%E 23D
Kt gdf-8 T FF B A AU SR R T e it BFRX EEEE (232)
TR S IS G Bk %28 S AR A R B B Ui gL . A REE WHETSE (233)

FHLLHM: ALRERGE. EFE5FE

AR AUS P UNEe YN IR 1304 QR in%/ 2 8 -0/ ¥ g TREE Y ] DU Prifpil S % (234)

R A R R G 1 Beosim BRI o ottt et e 27Ul KRR BHRE (235
ARG BOAN L R T . i PAATE  vimeT  ZRAEE (236)
[2h g A E 3T A T (e (AL OB SRUD o A ) 7S Mocm Ak (237
BLILAELE A 3 FHE PRI RIG I e BEE PR PRI (238)
e e oS o) HEEHE (239)
=R TREEKFEKIIHNARFHEWTRSMAFT R MR LRk (240)
AN N RN T o e N oo 21 -2 /A L) BLR T (241)
R AALFBEF KBRS IR . oo FLRHE S BRIERISE (242)
R0 S TR0 BYE N2 1 [P TR F4F TS (243)
B | AR R (e € 1 oy 0 PP THHEMN Ak KILH (244)

6



2008 H [E AP F L RESR I EE

AN BE |7 1 [ VA=) 5L 7 Bt A1 3 b ok 5 S i WAL BT (245
KAT LAY P (T S R i B P (e A A RBSATFY. oeee WM R EXEE (246)
PR SRR A G A LR R R .. ZARMR A (247)
NPTV RGWE Tk cp N T AR RS IRIMIm et ..o LR R BT IE (248)
AT 1 AR I S AT A R R B R B IR T o vt e R Fm E% (249)
B AN N1 1L N0 2o T 1| EHE (250)
R A e S TR IR | s sl (3] 70 <2 15+ WHEE =R (251
B0 R e A R L1014 B ) Sl 1 7 2 PG AAF (252)
E A Tt YA 3 R LN 5 e - % (253)
DG B AN IR IR T Ra s /b D b, A L AR % %k HKIEKE (254)
QAN E Lk Uy @ s o N B Y- =y 11T 1 WAL %= (255
o B o It BT EGE (256)
AR H PR AT B U IR S A T AR XGERE P ISR . v KE R FETFF 257
N N S R B = 2 Wi HiRiE  BRERS (258)
R A P B B R D B BT e o s o o imonmmsansaassnmssnsssisinnsieesonsssasssssssns B BRCE (259)
X IR AE AR U R R M TR IR BB U ST o e XL PR IS (260)
AT G (Mesoplodon ginkgodens) 4148 DDT MIWF5C. ...t e HEFM WHERT (261)
AL« R N o T e M R A R . i e XE XF RIERSE (262)
FEAZK A P /N ER B R B R 2P E R MmN A KR E . oo XINCE gREE BURERSE (263)
T L A B R 4P X B 7K K B SR EN M T 08 AT R G IR A F A X T 9. PR, 7. EHR%E (264)
FANTEF L RE Amtk-4 A BRATPE TLREIRI A B0 o ZET L (265)
BRVINEATR B O BRI e FHIE ZFER RER (266)
BTN F T AT W R AR K A R BT IE. v FABE  FEEE ThEER (267)
7 bR e R ) N X 110 T E W € 2. 1 FriEH RICT W & (268)
IR A T AOLA DU A P AR e SRR I LB S .o 0 REUE XHARSE (269)
I TRAIE: %1, 11 o HA A HES LW (2700
PTG 7 o 8 2l (1| A o e 7 P 271)
R R AT SR & A R Ay VA1 R 1) R RBS WHEE (272)
ARIMA ASBY A PG T VT B 8 A K gk B AR e . e AHEdE HALE RICIREE (273)
AT AR K8 (Octopus variabilis) MR ooeee it BRI BBouH RIEM (274)
R S il = g W R L1 5 = L | S R BRAK WHRET (275)
VAR ROS EER a A T T o e MArk VIR NS (276)
T7 BO%F AR P i S T B AR R A M A . ..l Mg W SRRV BRAEMKSF (277D
L = = (R O . | T/ M % KFHH KHRE (278)
PR N B L 1.3 L o P 1 EE BEK FHHE (279
AN A FAAERK, WRIRNHEHEE R, TAT KRB RUNLE (280)
MIACHF 378 T ik (Sebastisous Marmoratus) TrPEY Y. . EYl F|FF (281)
A S I A R o B B oo L BRI FEFFE (282)
es AR B RNt s T s S ] g e 3 A AP RIRM (283)
R AR T A A i P ) o e R R e e e e EF¥% Ak (284)
kAR be R iRact ) Y s o e 10k /) 2 1 o EE MK RiLM (285)
FHI KRR AN R TR R AR IIREEIBE. ..o WxE WEYW BhE (286)
(b S S D S S A SE & 0 4 Lot (11 /)R (AR At 50 1 Ak FikrE Rt (287)

N P P R OB R RUD € - R T I NN A1 0 0 AL L 1 P, MECE FAN (288)




2008 4 oh [H K S ARG i Ul R

N AR 0 SR ERR AL 10 €1 ) £ 7 L 1 et ki REEAR (289)
A AR T I I B T 2.« e e e et e FHLR  PoBeR RS (290)
P AR o (0 G | SR TA BREE RIS (291D
o L Tl o O B A 15t e ol 1 11 4 PP MESE PH BKIIF (292)
I K R R T TR IR T . o e e e e TRME  BREER TREEE (293)
LRS- F O N i LT E 105 2L P PRSP B &R WSE (294
il TR SRS REMVIE T . e HBUE BRI A% (295)
N a7 3L T SKEM: AN BRUD (296)
R Ve AR A B A B AR . KA AT RS (297)
I AT 1 F R A SR R R R T e e CIKMME KM B F% (298)
ik ) g TG S OSSRy SO S S ——— KA (299)
R S AS [ A S T SR TR M B MWL WA . TS OBE LY (300)
FEBLAE o BT AR AN AE ) B R R BB ST o oo e e RN RNE (301)
KAT R R R P [ AL A BTN . oo WmIkAL A (302)

FNEH: KFERMT, BlRE5TE

[oE % SUF=S B YW O 10 1l 7 7833 00 % s [ AR SR (303)
B e LR R M T A . ettt e e e Rte WHA  FNIE (304)
i £ 21 {5 PR R W) IR A B AL B T o oo e AR Fcla FEWAESE (305)
PR AR B T E W R IR T oo Wok B 2IEASE (306)
AR S BEITH N R & R KM T E R oo i WA A (307)
R R A A1 S C 1y W A Bheptn (R #imin (308)
BELIER ST S ERTEEIL . BRIEZE FoREF IR (309)
7oA IS MBSl 1 N T BréF U B mEKE (310)
(R0 L) G | e B e e 110 S TS BRE AN (311)
NaCl, 80 S A 2R (e T IR . e e e e et e e e e e et BB RS FRES (312)
AFHRHITT AT Pby As. CaCO3 MIFEMHEL. . ccvovsareninnionsessornnrsnenvsnare w3 ALE (313)
MRS WA S A AR AMTI. oo i sk 2k4f  MRES (314)
AVE SRR o R i e AT s P Al ERE BAE 315
3 gl 8 X PR I B S8/ B AR S AR R AE R .o EX FEHE KWK (316)
SRR A R K B R R B HA S I oo LRE ORI R 31D
HIBE AR ARG WARIHFREE M. o e % £H ERI% 318)
e N R R TR B2 3 e o A Ul 1 < ey A WA AA MBS (319)
T A K P R A P B e /B ARE. oe %Kk KEE AhBE (320)
R RS Sy e ol 1 B0 2 | R Mt B EEKS (32D
AW pH fH NEEUIERER I RS IR B R, o i R BB (322)
ST AR | ra o el (T 11 v S WARE LRV m4enesE (323)
K T AR IR AR I RE .« v e et e e e Ll K BRKE (324)
WFERT Pb2+. Cd2-+HR P S WM B s e B ¥ BB #EH (325)
MG PR % fil 52 Al 1) S Tl S8 M. . BEfhSE  BRSEAE EEAE (326)
Pt L) R s A g = 10| 1/ 8 BAEM XBE% 327)
WEATT A SR SRR R AR MR X /N PR S180 MUAMEIERL. ..o LAY KT KR (328
T — Ry L AR R ) B R T R U AN OB I T E RSB ET Y. o el fEEAN REW) (329)
ML I K M B ER T B BB T AR R T R e wwest  HCHE  FAB (330)

8



2008 4 e K 7o & ARHE i SRR

B A R (U 111 /P MSCE KL EZH (331)
7 i) 4 ik P 5ot E FBIER L P R E TR P I B . e e MrFEmt M XK (332)
MBS AR ERE RN LE ST, o i 1454 ST AR 79003 LrE AEN #FEfh (333)
FUAH 2 88 2 2R (A B 5 L S SR i R AR . e BT OBEKH ERR (334)
FIF Photobacterium leiognathi W4 & 786 % R A RIAT/K™ e Hg M. ... £8EH K== it (335
P L R g e 2 R e 10 L B EBE (336)
by € LR ALK ST s 021 B e Ta e s U o = b1 1 /PP A (337D
e e T S e e o 2N L PR A D E 525 604 % S (338)
BEEr B X AN BRI A B et e TR LEW HE (339)
HIB EAT R T R BRI AR AT BEI . . et et r e reeaas TARRS  THEW TR (340D
IR g TP 0 R KT AN =i S B e TR /] RN KW VTR (341D
R717 XS UL P10k — SRR RGBTt o WA KK EFNM (342)
o K it R AA T 2% (B B B U MR TR PRI o e e Wk BEFT B4t (343)
AR B R AR OO RS 3R R BT B 2 AN S T A ) mi R PSS (344)
N T S T A T B I T 2 e LR s Hiflte (345)
AL IR R B AR B 22 ARG F OIS e e GERIEE s K (346D
JEZ03% Gracilaria lemaneiformis 20 (1 i 3L B g = sdeidtE. ..o n il By WEREL R (347
D | BWd.od s dm RO B K o BAE B Mt (348)
rEL R A 0 60 8 LR P B LTI RE . - oot I TRETE AR (349)
P o A A o SR A PR T R LR I A C B LI 9 B R FENH (350
k3 N O S 1y o B R B (35D
R R R R R R I T T oo s A HEE (352)
IR PRI - R AT O TR BT B 0TI, oo MifE PME B (353)
SA/CS BB EY & T 2B R e MT)E KB S (354



2008 7 [ 7K = 5 Sr AR il WAl A

PLAE X IB L2 f8 4 K AR SN B IR B

(VR SR B KA F N 5
CRAREBOUKT R R R AG/ S M %, K 300384)

BE: AT TR ZEALREN 2 AR (AEER, 45%, MEKKER,
BYEEHE, BRYEHRE, RUME, SR NEE, LMEhe, FE¥ ~I%
ZORMR AL, WERE, Penicillin G) M 8 FHEEE 2RI BUEERI 7. KARAE —Emeid
e rAk F AR Z AR G B MPEIR L (MIC). R/ REHEE (MBC). 4R %E
A : BRI PSRN 25 RIREE ZRER AR L R ER DUIA 22 W T8 U R e e, It /MM B MR (MIC)
530 0.05 pg/ml. 0.8 pg/mly 1.6 pg/ml, S/ AREWEE (MBC) 437124 0.05 pg/ml, 3.2
pg/mly 100 pg/m; BASAWHPRMIRIK KNG ZHR T HERF . MMRKKEZHEERIIIHE,

WO B AR R IR RO SR, TN R B AN e /S AR BRI 04 0.05 pg/ml.

K] B EERE, PUER S KE

Antibacterial Experiment of Antibiotics on Edwardsiella tarda in Vitro

BAI Dong-qing GUO Yong-jun CHEN Cheng-xun ZHU Guo-xia YAN Shan-shan CUI Pei LI Rui
(Tianjin Key Lah of Aqua-Ecology and Aquaculture, Department of Fishery Science,

Tianjin Agricultural College, Tianjin 300384)

ABSTRACT : The sensitivity of Edwardsiella tarda against 12 kinds of antibiotics(Chloromycetin,
Erythromycin, Gentamicin sulfate, Ampicillin, Carboxymethyl benzylpenicillin, Tetracycline hydrochloride,
Vancomycin, Cefotaxime sodium, Rifampicin, Kanamycin sulfate, Streptomycin, Penicillin G)and 8 kinds of
compound antibiotics were investigated in this study. The filtered antibiotics’ minimum inhibitory
concentration and minimum bactericidal concentration against Edwardsiella tarda were researched through
the tube dilution double method. The result showed that the inhibitory facilities of Gentamicin sulfate,
Kanamycin sulfate and Tetracycline hydrochloride were highest. The minimum inhibitory concentrations of
Gentamicin sulfate, Kanamycin sulfate and Tetracycline hydrochloride were 0.05 pg/ml, 0.8 pg/ml and 1.6
ug/ml, respectively, while their minimum bactericidal concentrations were 0.05 pg/ml, 3.2 pg/ml and 100
pg/ml, respectively. In compound antibiotics experiment, the inhibitory facilities of Gentamicin Sulfate plus
Carboxymethyl benzylpenicillin, Ampicillin plus Tetracycline hydrochloride and Ampicillin plus
Streptomycin  were highest. Their minimum inhibitory concentrations and minimum bactericidal
concentrations both were 0.05 pg/ml.

Key words: Edwardsiella tarda; antibiotics; sensitivity; compound
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FHEE . A SCHWIIT T IR AR I HA B A A A AR RN S B . G R A
T 5 ANFRIEE S (1000, 2000, 3000, 4000, 5000) &/, it 70 K37 KIN,
FEHH 5 BT B A AR IE R R (CP .« B e A KO (SCR) AL 7 2% (C0) 52
WA, RSH A IAETE R4 0 87, T%. 94. 25%. 92.95%. 91. 45%F0 91. 12%, fETH
Bk 0.72870. 793, SGR T4 A 3. 11%, HAE LR RECN 0.49718. 73%. WG R K
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The Influences of Stocking Density on Growth and Survival of
Juvenile Hucho taimen during domestication

Bai Qing-li'"* Yu Hong-xian'  Zhan Yu-yong® Jia Zhi-ying’ Yin Jia-sheng’
Bao Yu-long® Li Jian-xing"
(1 Northeast Forestry University College Of Wildlife Resources, Harbin 150020
2 Heilongjiang Fishery Research Institute, Chinese Academy of Fishery Science, Harbin 150070)

Abstract: In this paper the effects of stocking density on the growth and survival of juvenile
Hucho taimen were studied. Experimental fishes were reared in five different stocking density
(1000, 2000. 3000. 4000. 5000) ind/tank for 70 days. Result showed that the survival rate
condition factor (CF), special growth rate (SGR) and coefficients of variation (CV) were
found not to be significantly affected by stocking density. In this experiment, the survial rates
were 87.7%, 94.25%, 92.95%,91.45% and 91.12% , respectively. CF ranged from 0.728 to
0.793, SGR average value was 3.11%, the body weight CV ranged from 0.49 to 18.73%, The
results demonstrated that Hucho taimen juvenile can be reared in higher stocking density.

Keywords: Hucho taimen (Pallas), domestication stocking density, condition factor (CF),
special growth rate (SGR), variation coefficients (CV).
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WE: M@ s 2B 40 M cDNA S, BERIPRET 3118 Ao B A7 0 P, i i 25 Bk
PRTNESKL K /T 100 bp (R %)), 3864 3041 SRR R IA T 5FR%E (ESTs) X FAIEAT
P42 53515 1039 4 unique 5741, BLASTX (e-values<10-5)Lbx} & Il 488 4> unique J¥%1]-5
EAnFEE BA B mp FyE M, @ik KEGG f1 GO X H T IhEE 7 A 26 A AH K HE
X (2.5% of all unique sequences, 6.2% of all ESTs) ,iX6Ht K] 3= T A FE S5 (M1 40 M 5o 9% X
MR E A, MANUM R, PIALREE. PURKLL AR 1. RYE EST N3&
AR, FESIEARRER Y Kazal-type & FIEFMEIF (337, 11.1% of all ESTs) F
PR ZHEKF (54, 1.8%). PIEGREEE (040 ESTs A Sy Al R R0 T % sl
(1) S8 AL SR AIL T T2 (1) 431 JE A

B PROREEEE, MM RIATFIRRE: RIRAH IR

Discovery of immune-related genes in Chinese mitten crab (Eriocheir
sinensis) by expressed sequence tag analysis of haemocytes

ZHAO Da-xian1, SONG Shu-hui2,3, WANG Qunl, ZHANG Xiao-wei2, HU Song-nian2, CHEN Liqiaol
(1.Department of Biology, East China Normal University, Shanghai 200062, PR China
2. Key Laboratory of Genome Science and Information, Beijing Institute of Genomics, Chinese Academy of Sciences, Beljing
100029, PR China 3. Graduated University of the Chinese Academy of Sciences, Beijing 100094, PR China)

Abstract: To identify distinctive genes associated with immunity in the Chinese mitten crab
(Eriocheir sinensis), an expressed sequence tag (EST) library was constructed from haemocytes
of this economically important species. 3118 clones were unidirectionally sequenced and
analyzed by homology searches against sequences in the GenBank, KEGG and Uniprot.
Significant homology (BLASTX, e-values<10-5) to known genes was found in 488 of the 1039
unique sequences. The automatic functional classification based on KEGG and Gene Ontology
revealed 26 putative immune-related genes (2.5% of all unique sequences, 6.2% of all ESTs).
These 26 genes coded for enzymes and proteins in the clotting and prophenoloxidase-activating
system, antioxidative enzymes, antimicrobial peptides, and pattern recognition molecules. The
existence of these molecular processes in the activation of cellular defense in crab has not been
previously reported. According to EST abundance, the major immune-related genes were the
Kazal-type proteinase inhibitor (337, 11.1% of all ESTs) and the Anti-lipopolysaccharide factor
(54, 1.8%). The EST sequences of mitten crab haemocytes provide important information for
understanding the evolution of the immune system among crustaceans in general. This study
lays the groundwork for development of molecular markers related to disease resistance in the
crab.

Keyword: Eriocheir sinensis; Haemocyte; Express sequence tag; Immune-related gene



2008 G A K =0 A SR AR

ZF PO BRI A IR A LR LGRS B ) S B

TR BokE  FEE
(AT FEEBT R BO AT T4 510300)

FHE . AW LRI SE 50 70 125 %5 5 00 2F FObT B8 M SE B0 s Ak, F 0 LA e R X FLgh e
fiF (0. 7240. 12g) MAERF bt RN . B0 4 41, R4 3 ANFEE, IR
B (1.0X10" cfu/ml) FIFERETARL X IBEE (10D, Z0RAsN 2g ke ' (A A ZF A (de)
(T1), WEFFZFFFT i (V5) (12) o A R UM B +A A SF FEAF B (1 1D (13) AR,
EaNSEIGHA 21 K, BF 7 KECGEE 1 ¥k, ¥t ER dydg . LA FAT AR o 5 56 . By 4LRG
HEEAL AL B S5 TR AR . SRR, ZFAFFRAE 85-95°C2-3 18P A7 i& 97%, 95-100°C2-3
P AFIE 95%, 100-105°C2-3 787 92%; & FIFE/KRRE 718 de>Y5, TEk By /K AR e
J3 Y5>de: WUFMLE . WLAFFAE R MR, BRI SR i K
TXFT A (SIS AN DLBR A ) o FOX AR EG, I 7 A0 B b S e Fe bn 1 In e L e v
LA A B 8 FEFR 8 D S G . SE3G 2 X URAE IS INAS[R) ZE FOAT BRI InF, Bl st () (R A 4K
MR e fabs 21 haA . 8K b, I3 @8 rfibrm K, 11 dikz, 12 HE/h.
KW, FRAEEA —EHMECEEAUKEREIETE, SR ERER s ] L ss A4k
ek e R HLAE

SEE: GHURTE: LANERE . R T



2008 4P EAGE S A ¥ ARSI UHES

e FER R ZAT 2 52

i, HAUM
(VERREE A E R K SR A R e A, A S 266003)

FE:  ASLIXATR (30. 2743, 08) g (12 (Apostichpus japonicus Selenka) 7E H4A
. SEmFM 15 1x. 30 1x. 60 1x. 125 1x, 250 1x A1 5001x %5 6 FhyGsm T MI4T M4
MHAT TR . SR EH, (D) BREMAEERFEH TRSHFEEZENEREBITAT
&, B BRAG TRIS S ER R, SRR RRss: (2) IS4 5:00 £ 6:00
ke L & 19:00 & 20:00 i3 B fr fEEB A . B SHERAT NI Q) AFDS
o, RIS ECRM-MEF DR S I MKARANX N
1gDR=0. 351 [1g(1+6) 13-1.922[1g (1+6) 12+2. 7511g (I1+6) +0. 557 (0<<I<<500) . 5.18 Ix
FHEFHEITY, WZST R B2 RN EYR R, SR ZRN ST AR
R (HESME BN AR =44%); 278 1x MCESEG R RIZAT 452 S BRI 20 (<8. 17%),
H HOG R g ) Z 5 AN T B 3G K #E 5. 18 Ix~2781x M N, JERXTRIZAT
A B s e Bt ' B VD3 SR IS K, B2 RIS R B EAT R (43, 96%—8. 17%).
KA W 1Th R

Effects of light intensity on daily activity rhythm of juvenile sea
cucumber Apostichopus japonicus Selenka

Dong Guan-cang, Dong Shuang-lin
(Key Laboratory of Mariculture, Ministry of Education, Ocean University of China,
Qingdao 266003, Chian)

Abstract: Eight light intensity treatments, i.e., natural light, continuous darkness, 15 Ix, 30 Ix,
60 Ix, 125 Ix, 250 Ix, and 500 Ix were used to investigate the effects of light intensity on the
daily activity rhythm of juvenile sea cucumber Apostichopus japonicus Selenka with wet body
weight 30.27+£3.08 g. All individuals exhibited daily sheltering and feeding rhythms in
response to different light conditions. The results showed that: (1) A. japonicus kept hidden at
day while active at night under natural light and continuous darkness treatments, whereas the
longer feeding time and less marked rhythm were showed under continuous darkness treatment.
(2) The daily activity rhythm of A. japonicus was closely to the light and exhibited to shelter
around sunrise (5:00-6:00 h) and emerge close to sunset (19:00-20:00 h). (3) The relationship
between light intensity (I) and the distribution rate (DR) of A. japonicus exposed to light
surfaced under different light intensity treatments could be described by the Cubic equation as
follow: 1gDR=0.351[1g(I+6)]3- 1.922[lg(1+6)]2+2.7511g(1+6)+0.557 (0<I<500 Ix) (F=804.05,
P=0.000, R2=0.993). The equation showed that: under poor light condition (I<5.18 Ix), the
daily activity thythm of A. japonicus was governed by internal biological clock. The behaviors
of A. japonicus were not affected by the light intensity fluctuation and more than 44%
individuals exposed to light; However, the daily behaviors of A. japonicus were influenced
obviously under strong light condition (>278 1x). Less than 8.17% individuals kept actively
feeding, and the proportion was not decreased with the increase of light intensity. The effects of
light intensity on the diurnal activity rhythm were enhanced with light intensity increased and
more individuals tended to retreat to shelters (43.96% — 8.17%) under weak light condition
(5.18-278 1x).

Keywords: Sea cucumber; Apostichopus japonicus; Behavior; Light
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Temperature acclimation and thermotolerance in sea cucumber
(Apostichopus japonicus Selenka): related to the expression of hsp70 in
RNA and protein levels

Dong Yun-wei, Meng Xian-liang, Ji Ting-ting, Dong Shuang-lin
(The Key Laboratory of Mariculture, Ministry of Education, Fisheries College, Ocean University of China,
Qingdao, People's Republic of China, 266003)

Abstract: The effects of temperature acclimation on the upper thermal tolerance and
expression of hsp70 at mRNA and protein level in sea cucumbers Apostichopus japonicus were
investigated in this study. The full length cDNA of hsp70 in Apostichopus japonicus was 2176
bp, including a 5 untranslated region (UTR) of 107bp, a 3> UTR of 119 bp, and an open
reading frame (ORF) of 1950 bp encoding a polypeptide of 649 amino acids. In
thermotolerance experiment, sea cucumbers were acclimated at 22°C or 12°C for 30 days, and
then maintained at 17°C for a week. After that, the upper lethal temperatures (ULT50) for sea
cucumbers acclimated at 22°C and 12°C were 31.82°C (31.52°C-32.13°C) and 30.93°C
(30.57°C-31.3°C), respectively. In heat shock experiments, sea cucumbers acclimated at
different temperatures (22°C or 12°C) were exposed to several evaluated temperatures for 2h,
followed by 2h recovery at 17°C, and the levels of hsp70 were measured using
Semi-quantitative RT-PCR and Western Blotting.. The maximum induction temperatures for
sea cucumbers in 22°C and 12°C acclimation treatment were 31°C and 29°C, respectively.
These results showed that the temperature acclimation could change the upper thermal limit,
which was related to the changed expression pattern of hsp70 expression in the sea cucumber

Key words: sea cucumber; thermotolerance; heat shock protein 70; temperature acclimation
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Study on the characteristics of deepwater-pond entironment

DU Xu-tongl,2, XIE Junl, WANG Guang-junl, YU De-guangl, ZHAO Xu-binl,2
(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2.College of Aqua-lite Science and Technology, Shanghai Fisheries University, Shanghai 200090, China)

Abstract: The deepwater-pond entironment was studied through the detection of water
physicochemical factors and the sediment characteristics. The experiment was conducted from
June to August at Zhuhai, Guangdong Province. Water physicochemical factors and the
sediment characteristics were determined by common method.. The result showed that the
daily variation of dissolved oxygen (DO) ranged from 2.8~5.5 mg * L-1. The DO difference
between surface layer and bottom was no more than 0.8 mg * L-1. Water physicochemical
factors such as pH, ammonia (NH3) and nitrite(NO2-) concentrations measured up to fishery
water quality standards. Oxidation reduction potential (ORP) were 100mv or so. Transparency
was about 23~25cm. The results also showed that the sediment organic compound reached
5~9g/kg and the average ORP was -200mv (-190~-260mv). There were no obvious differences
between traditional pond and deepwater-pond entironment, which proved that deepwater-pond
can be using for breeding fish.

Key words: deepwater-pond; water physicochemical factors; sediment characteristics;
dissolved oxygen



