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Chilorella pyrenoidosa and their effects on WSSV In water

2

LI Fan"~, CAO Yuchengz, HU Xiaojuanz, WANG Shanlongl’z, WEN Guoliangz, WU Yin, LI Zhuojia2
(1. Dalian Ocean Uniwersity, Dalian 116023, China; 2. Key Lab. of South China Sea Fishery Resources Exploitation
& Utilization, Ministry of Agriculture; Key Lab. of Fishery Ecology and Environment, Guangdong Province; South
China Sea Fisheries Research Institute, Chinese Academy of Fishery Siences, Guangzhou 510300, China)

Abstract To inwestigate the dynamic changes of WSSV ( white spot syndrome virus) carried by Microcystis aeruginosa and Chlorella
pyrenoidosa and their effects on WSSV amount in water, we added the same WSSV amount to high-density groups, lowdensity groups
with those two microalgae and compared them with the control group without microalgae, then determined the WSSV amount in super-
natant and precipitate algae by TagMan real-time PCR at 2" hour, 24" hour, 72" hour and 120" hour. Results show that both
M aeruginosa and C. pyrenoidosa carried WSSV but the amount decreased with time. The WSSV amount carried by M aeruginosa wes
significantly positively correlated with the density of algae cells (P <0.05), while there was no significant correlation between the
WSSV amount carried by C. pyrenoidosa and the numbers of algee cells ( P >0. 05) . Both the two microalgae reduced WSSV amount in
water, and the reduction effect of C. pyrenoidosa was better than that of M. aeruginosa, which is beneficial t the ecological prevention
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and control of WSS (white spot syndrome) .
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200 mL 350 mL ,
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, WSSV ,
WSSV 4.32x100  -mL 25
30 4 000 8000 Ix, 12 h
12 h
2 24 72 120
20 mL, 6 300 g
10 min, 500 pL ;
1 mL PBS : 500 pL ;
500 pL 1 mL : Olym-
pus CX41RF
13 WSSV
OMEGA Tissue DNA Kit D3396
DNA, PCR-
TagMan PCR WSSV
Real-time PCR DURAND  LIGHTNER'™
PCR WSSV,
69 bp, Invitrogen
( 1) 20 yL PCR , 10 yL2 x Tag-

Man Universal PCR Master Mix( TAKARA ,
DRR390A) , 0.5 pL(
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10 pmot L), 0.5 pL( 5 umol
LYY, DNA 2 pL, 20 yL PCR , WSSV DNA
95 30s; 95 55, 55 155, 72 Bio-Rad Mini Opticon
30 s, 40 : 4 Real-Time PCR System
1

Tab. 1 Sequences of white spot syndrome virus (W SSV) primers and TagMan probes

prmer WSSV sequence
forward WSS1011F 5 -TGGTCCCGTCCTCATCTCAG-3'
reverse WSS1079R 5 -GCTGCCTTGCCGGAAATTA-3'
probe TagMan 5'-AGCCATGAAGAATGCCGTCTATCACACA-3'
WSSV WSSV WSSV
40r y=-3.316 9x +39.647
35 R2=0.9997
a§§ 30} 2
3 2]
5% 20| 2.1
£ 4l 120 h
A 0 m c2
¥ DO B 72 10
lg concentration mL |
1 (Cr) 2.2 WSSV
Fig. 1 Standard curve of positive plasmid copy 2 WSSV
and threshold cycle (C,) 1.28x10° -mL' 411x10° oLl
WSSV 3.44x100 - mL = 3.20 x10°
-ml WSSV WSSV 3. 59%
1.27% ( 2) 24
DNA, 4.95 x 10° .pLt WSSV 6. 8%, (P>0.05);
10 8
, 1, R =0.999, E = WSSV 90.1% 97.9% 87.6%),
100. 4% (P <0.05) 72
PCR PCR WSSV C; WSSV ( P >0.05) 72
35( ) PCR , WSSV
WSSV el PCR WSSV
WSSV : Invitrogen (P <0.05)
14 2.3 WSSV
SPSS 17. 0 , 2 WSSV
+ ( X + SD) 1.16 x10' - mL = 6.77x10 - mL ,
( One-Way ANOVA) WSSV 2.33% 1.60% ( 3) 24
WSSV WSSV 38.4%,
WSSV (P>0.05);

, P <0.05 WSSV 88. 9%
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2
Tab.2 Density of M. aeruginosa and C. pyrenoidosa Lt
H- L- H- L-

high density- low density- high density- low density-

M aeruginosa M aeruginosa C. pyrenocidosa C. pyrenoidosa
0 5.0 x 10° 7.0 x10° 5.0 x10° 7.0 x10°
2 5.0 x10° 7.0 x10° 5.0 x10° 7.0 x10°
24 4.3 x10° <10* 6.5 x 10° <10*
72 2.4 x10° <10* 6.7 x10° 3. 3 x10*
120 1.9 x10° <10* 2.6 x10° 2.7 x10*

104 - mL ' , <104 - mL"? 2

Note:  he value of microalgae density was inaccurate using hemacytormeter when it was less than 10* cells mL~ *( expressed as < 10% cells mL" 1) .

The microalgae density at 2" hour was considered to be the same with the inoculation density, and expressed as inoculation density.

98.9% 94.1%, ( P <0. 05) 24  (P<0.05); 120 WSSV 7.66 x 10°
WSSV oL, 98. 2%
(P >0.05) 72 , WSSV 24
WSSV 1.05x10° - mL "~ 573x10° - mL
WSSV (P>0.05) 97.6%  86.7%), (P<
24 WSSV 0.05) 24 h WSSV (P>
WSSV 4,32 x100 - mL 0.05) , WSSV (P<
2 WSSV 24 0. 05) WSSV
WSSV 2.01 x10° - mL , 24 5.99 x 10° )
53. 4% ; 72 WSSV 1.65 x 2.98x10° - mL ", 98. 8%
10° - mL 96. 2% , 93. 0%, (P<0.05) 24h WSSV
orr bB bB éhz
. ) 24
'ea 10° @72
=
ﬁg 10° [ aAaAaA
o T
%
2 10 |

. . . . .
H- 3% LE  HEEEG L L 3 ek
supernatant of algae of supernamant of algae of low
high density- high density- low density - density-
M.aeruginosa M.aeruginosa M.aeruginosa M.aeruginosa

2
(P<0.05),
(P <0.05),

Fig 2 WSSV amount in supernatant and algae of M. aeruginosa
Data with different lowercase letters at the same time in each group are significantly different from one another ( P <0. 05) ,
and data with different uppercase letters at different time in the same group are significantly

different from one another ( P <0.05). The same case in the following figure.
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