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Figd1l The maximum bimasses of Mlaeraginosa in uniculure
(UniM) or c2ailture ( CoM) and S1quadricauda in uni2culure
(Un2S) or co2culture (Co2S) at different temperatures
Un2S A5 FR M UnDM: 20857200 323, CRS IRG KR Mg,
CoM: WA IR M HE; 7RI — 3578 7 KA W, AR/ 5 55t
KRZERWZE (p< 0105)

Letters indicate statistical d ffren ces between temperatures values

not sharing a canmon letter are significantly different (p< 0105)
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Tabll Mean L ofM1aeraginosa and Slquadricauda at
different tenperatures(L )

KA 936 BAFIX R
934 confidence ntwal of pecific grovth rae (L)

4% FE Un2eculure  BAEFF CReulire

T Ve 013320104 (1) 7d)" 01342 0103 (1) 7d)
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[ilI%E3 e
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* T A SRR B E A I TR
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1000 [ —%— 3% IR EEE, Uni-M 1400+
900 [ —A—RAHEFMER Co-M
800 [ —O— AliEEsEMhE, Uni-S
700 | —O— IRAEREFMEECo-S
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100 L @7=22C

—e—AiIE IR g, Uni-M
1200} —o— i 384l Uni-S

—=— R AR IR, Co-M
1000F —— 35 &3 3235, Co-S

BEAN B %L
Algae density (10%cell/mL)

b2 kg
Algae density (10 4cel]/mL)

(5)T=26C
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700 | —2— AN, Uni-S
600
500
400 F
300}
200}
100F .

(©)T=30T
0 2 4 6 8 10 12 14 16
30 Culture time (d)

A%
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B2 AN ) T ke s R R Al R 3% RO A 55 9 T AR K 46
Fig 2 The growh arrve ofMlaaaginosa and Sl quadricauda i co2culture and n un2culture systam s at different tem peratures

UniM, Ml aeraginosa in un2culurg CoM,M laaaginoa n ci2ailturg Un2S Slquadricauda n unailturg C®S Slquadricauda i co2culture

2 N= %ﬂ.
Tabl2 F i paraneters ofMla aaginosa and Slquadricauda, regression coefficients of Logisticmod eIN = %and the inflection ponts
i i P R L )
K a r R?
Tenperature T me of nflkxion ( d)

M# S1 quadricauda (wni2) 22 8641 31 4176 ? 0147 015702 01063° 01998 * 6113( 6)
THFEFEE Mla eaginosa (un2) 22 445100 4123?0176 016312 01122° 01990 * 4161(5)
M5 S1 quadriauda (uni2) 26e 977108 411472 01526 014807 010745" 01998 " 6118( 6)
THHEBEE Mla eaginos (un) 26e 136417 31952 0153 01400? 01079" 01991" 7114( 7)
MH% Slquadricauda ( un) 30e 401123 31442 1165 016882 0134 01931" 2199( 3)
B Mla eaginos (un) 30e 985172 318672 01538 014502 010795 01997 61 04( 6)
MR A S1 quadriauda (o) 22 564197 2115201073 012927 01172 01912 " 3199( 4)
MRS Mlaeraginosa ( co) 22 2481 17 319592 1127 018127 01182 01963 * 3161(4)
MBI & S1 quadriauda ( c®) 26e 57614 318512 0143 014952 01066 01996~ 5138(5)
THE B & Mla eraginosa ( co2) 26e 804156 41152 01737 015472 01090" 01989~ 5132(5)
MHEE R A S1 quadriauda ( c@) 30e 380125 41242 11312 11152 01351 01978 " 2108(2)
T HEBIR A Mlaeraginosa ( co2) 30e 680102 2181201667 013902 0112° 01971 4143(4)

e REWFEVAHEREG * R 9% BAFX ), ** Rom b5 5 235 (F /%)

Note R? & deteminantal coefficient of regression; * indicats 99 confidence nterval; ** means high difference of regression (F 2test)
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3 2% ( @10* cells/mL)
Tabl3 The standing crop ( @I10*cels/mL) and the canpetitive parameters ofM laeraginosa and Slquadricauda afer inflection pointat2e i cculture
FE IR0 (8] -
4 5 6 7 8 9 10 11 12 13 14
Culure tine (d) A verage
LR TR 230 276 349 337 283 338 346 449 491 511 538
Sl quadri@uda n c@culure
R IR B 115 181 201 257 264 238 270 252 231 227 29
Mlaeaaginosa in co2ailture
A 2187 1105 28 2199 1109 2106 0125 1108 1135 120 16
B - 0130 0168 0113 015 0189 0133 0164 0156 0146 0142 0143
4 26 ( @10* cells/mL)
Tabl4 The standng crop ( @10* cels/mL) and the canpetitive parameters ofM1aeraginosa and Slquadricauda afier nflection pointat26e i c®culture
Gl 4 5 6 7 8 9 10 11 12 13 14 T4
Culure tine (d) A verage
LRGSR 138 172 208 308 364 429 499 530 523 548 554
Sl quadri@uda n c®culure
FEER IR 148 263 283 501 495 628 739 771 738 776 778
Mlaeaaginosa in co2ailture
A 2145 1143 - 0174 0157 0147 0130 0136 0162 0148 0153 0165
B - 1183 3141 - 118 1152 1152 0120 0131 0146 0128 0132 0151
5 30e ( @10* cels/mL)
Tabl5 The stnding crop ( @I0* cellsinL) and the ampetitive paraeters ofMlaeraginosa and Slquadriauda after i flection point at 30¢ i c@cultire
K5 R ) 1)
Cultre tine (d) 5 6 7 8 9 10 11 12 13 14 Avemse
LR I 379 401 395 389 356 355 387 354 383 387

Sl quadri@uda n c@culure
R SR 5 277 308 297 476 52 561 627 647 623 606
Mlaeaginoa n co2a lture
0199 106 1113 0186 0168 0147 0166 0142 0151 0176
B 0177 1125 - 1140 0129 0129 0 0118 0146 0145 0125

BN R SR FR 1 830 @10" cells imL K 4 5

TRE TR0 538 @10 cells/mL, T3E B M 444 @10
SIS G R AT, S IR AR R AP A 26e cells/mL R3] 270 @10' cells/mL % AR I A 78
A1 30e B KA R SRE R B E KT 3, (55 RS2 1 A K 1 DR B )5 4 1 52 5%
22e I, FLEL 26e Ik, SRS EE iy, 78 26e % 30e IRGEFHAER T, MIEE AL
PRI N A 260 FEIT. IX—&i R 5 Kuger& 34, ok B R T-HIRE, JoH /e 30e I, 7
Eloff i i (fok 2 5 A= K 1 5 & L ) 2818) ff K AR Ty 647 @I0° cellsmL, TTHIE 35 () 552 K
3015 )" J Nichlisch & Koh HiIE (HI4EMAE BN Ay B H 387 @0 cells /L.
BT N 2715 ) A B, T 0 K Kl ) T R N O F7h L IR 2
P Bk WK AE 22 BE IO R, Ar S YR SR B WA AR ST A Ry P A ) 1
830 @10" cells/mL &% (0136 2 0111) /d BEHIMISEAE  AHTLAREI 4T AT dy 2ol 2 30 (AR B) SKARIL, [
BRI EF AR L. NGRS RE, SR F R R (BRI 25¢ )R
Y5 T A S B AN DU A SE G I S A A P T LA N SE iR 2 ASE 4172
(1. 75 22e IR G FRAA R D, MHEE. R I A K 2 11361 4136 2 116 111 Hl 75 Ao 45 2 35 1) 5 40 300761
B alis IR N AL A 22 7 — o R B, MR S E0 P AME B il & 0156 2 0118 F1 01785 ?
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FE R R Tl 5540 il £ e Y ) St gy
WA G T A AR W S A R AR K
VA RKCHE S T Tk B8 75 28 M SR A KA AR B 5
FOHIE R, i ELAR R S A S MRS VR A 5% % I L Al
Ll ARA e AU S S

A, TR B R N B, AR WA
b NATEEERAET o )G A KRR TR0 oK, B DA
T R R 2R VR AR A AN T A KA
BN W s T B AT SE el R B A
LG RIVGCRE S0 A AP S, B AT P o
B AN BN, I A A K 1B, P A T
PR R R (RSB AR R RS ). b
WA B T R S5 Y. X e T DL R
WA AAE 22e WREE TR, BEORMEE WL H R Bl
B 1) AR LR S, AF T T X I R A 2 2
A(1168) Jify & = AN FE A s 1. IR, X —
SERI AR R T AR A R R R R, Ui
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GROWTH CHARACTER ISTICS AND COMPETITIVE PARAMETERS OFMICROCYSTIS
AERUGINOSA AND SCENDE SM US QUADRICAUDA AT DIFFERENT TEM PERATURES

ZHENG ZhongM ing®, BAI Pei¥eng, LU KaiH ong' >, JIN ChunHua and ZHANG L ang
( 1Key Labora bory of Applial Ma rine Biotechnolbgy,M nistrty d Edua tion, N ingbo UniversityINingbo 31521%
21K ey Laboratory of Ma riculturg¢ M inistry of Education, Ocean Unwversity d Chim, Qingdao 266003)

Abstract Uni2ailture and co2a1 lture experments ofM icrocystis aemuginos and Scenedesnus quadricauda were carried our
at temperatures of 22¢ , 26e and 30e under controlled laboratory conditions to expbre the effect of tanperature on
grovth and campetiton of these two algal specieslGrowth and campetiton characteristics of M laeruginos and
Slquadricauda were nvestiated by calculatng the ir logistic equation and canpetition param eters w ith Lotka?V o lterram od2
ell The results showed that he effects of tanperature on grovth and canpetition oftwo algaewere sgnificant the m axmum
b iimass and average specific grovth rates ofM laemginos at 22e , 26e  and 30e  n unicultures were 444 1180 998
( @0 cells/mL) and 0133 0138 0137 respectively the maxinum b imass ofM laerug hosa at 26e was h igher han hat
at30e significantly (p< 0105), and the maxmum ofb iimass ofM laerug nosa at 30e was significantly h gher than that
at22e (p< 0105), which indicatng thatM laeuginosa grew better at higher tanperatures than at lower temperatures
withn the tanperature range testedl The m ax mum bianass and average specific growth rates ofM laeruginosa at 22, 26 and
30e 0 co2eultire were 270 778 647( @10' cells/mL) and 0134 0143 0146 respectivelyl Each maximum b imass of
Mlaeauginosa at22e, 26e or 30e n co2culure was sgnificantly lower than that at corresponding temperatires n un 2
culture (p< 0105), suggestng that the grovh ofMlaaug nosa was nhb ited by Slquadricauda n co2culturel The maxi2
mum bimass ofSlquadricauda at22e and 26e were 830 and 984 ( @0 cells/mL) , which were sinificantly higher
than hat at30e (464 @10" cells/mL) (p< 0105); the average specific growth rates ofSIquadricauda at 22e , 26e and
30e nun2cultures were 0136 0134 0132 respectvely n co2ailutire conditions we obtained the lowestmaxmum bio2
mass (387 @10' cells/mL) ofSlquadricauda at 30e which was sin ificantly bwer han those at 22¢ and 26e (p<
0105); te average specific growth rates of Slquadricauda at 22e , 26e and 30e n oo2a ltures were 0143 0140 and
0139 respectvelylSmilarly each maxmum bienass of Slquadricauda at 22¢ , 26e or 30e  n co2culture was signifi2
cantly lower than that at correspondng tamperatures in un 2culture (p < 0105), which suggestng that the growth of
Slquadricauda was inh bited byM laauginosa in c2alturelThese results suggested that Slquadricauda grew better at
bwer tanperatures and the growth of Slquadricauda n oo2cultures was nflienced greatly byM laeruginos 1The growh
curves of two a kae fitted well to the LogsticmodellThe inh bition paraneters ( A) ofM laauginosa aganstSlquadricauda
were 1168(22e ), 0165(26e ) and 0176( 30e ), respectively whereas the nhb ition parameters ( B) were 0143 01 51
and 0125 respectivelylEach Awas larger than corresponding B at three tanperatures mplyng two algal species not only
canpeted for resources but also alklopathy ocairred n the canpetition and alkbpathy of M lacruginosa aganst
Slquadricauda was greater than that of Slquadricauda aganstM laemginosa 1

K ey wordsMiaocystisa eruginosa, Scendesnus quadricauda; Tempemature Interspecific canpetitionn Lok a2V olterra mode]

Canpetition paraneter
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UPREGULAT ING EXPRESSIONS OF TOLLZAZIKE RECEPTOR 3
ANDMX GENES IN GILLS BY GRASS CARP REOVIRUS
IN RARE M INNOW, GOBIOC YPRIS RARUS

U JandGuo' °, ZHU Zuo2Yan' and WANG Ya2P ng
(L Institute of Hyd robiolggy, Chinese Acadeny of Sciences Wuhan 430072 2 College of Aninal Sciences and T ecinology,
Noatwes A&F Uniwersity, Yangling 712100)

Abstract Exposure to the extemal aqueous envirmment enhances the susceptbility to nfectious diseases n fish gilk To
understand themechanism of local nnate mmunity aganst nfectious grass carp reovius (GCRV) n the gills we dent®
fied the partial cDNA sequence ofMx, an antiviraleffectormolecule n rarem nnowGabiocypris rarus Realtine quantita2
tve RT2PCR (gRT2PCR) was emp byed to quantitate mRNA levels of a pattern recognition recep oy Toll2lke receptor 3
(TIR3), and type I nterferons ndicatormoleculeMx The artificial nfection experments reveakd hatTIR 3 andMx mR2
NA expressions were s imu ltaneausly sign ificant up2regulation at 12h postinjectim (p< 0. 05), the transcription level of
TIR 3 recovered at48h postnjction (p> 0 05), and heMx mRNA expression kept at high transcription level tillmor2

bund (p< 0. 05). These results highlighted the mportance of the gills as a tissue capabk ofmountng a bcal mmune 2

sponsg and te nterfron pathway was activated © GCRV mnfection

K ey words GCRYV; Gills Gobiogpris rams Mx, TIR3
CLC num ber. Q344" . 1 Document code A

Grass carp hemorihagic disease causes catastioph2
ic losses in grass carp culture in China and the doub2
le2stranded RNA ( dRNA) virus grass carp reovirus
(GCRV) has been dentified as the etiological agent
GCRV maimly nfects fingerlings and yearlings of the
grass carp Ctenopharyngodon dellis and of the black
carp My lopharyngodon piceus[”. The snalDsized rare
m innow Gobiocypris rarus is also susceptible to exper
mental nfectin' .
fnse mechanisn of the host to GCRV usng the rare

minnow as amodel

We nvestigated the mmune de2

M anmmalan TolRlike receptors (TLRs) recogn ize
canponen ts of nvad ng m icrobes and trigger the first
Ine of nnate mmune response that is mediated by

transcrptonal nduction of a large number of genes
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Toll2like reaptor 3 (TLR3) is thought tobe a sgnature
molecule of cellular response to viral infectionm, be&
cause it responds to dRNA, a cammon byproduct of
viral replicatim[4], which may orginate ffan sngle
stranded RNA ( sRNA) or dRNA viruses* ¥, Viral
dRNA induces dendritic cell maturation trough
TIR3".
tion of pro2nflanmatory cytoknes type I nterferons

The recogn ition ofTIR 3 nduces the produc2

( nterferon A and B) which are keymolecules for anti2
viral responsem 9], and that encode ntracellular viral
stress2nduc ble prote'nsm .

One of themost mportan tmechan isms of an tviral
defence is the production of interferons ( FN). Type 1
[FN, produces an antwviral statt n the surrounding
cells mediated by the producton of IFN2induced pro2
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