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Influences of Toxic Dinoflagellate Alexandrium tamarense on Relative Expression of Immune Related Genes
and Disease Resistance in Fenneropenaeus chinensis

LIANG Zhong—xiu'?, LI Jian*, LIU Ping?, LI Ji-tao’, ZHAO Fa—zhen?

(1.College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 200306, China; 2.Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: Dinoflagellate Alexandrium tamarense (ATHK), a producer of paralytic shellfish poison, is often found in Fenneropenaeus chi—
nensis ponds. Here we studied the influence of A. tamarense on relative expressions of immune related genes(TLR gene and Relish gene )
and disease resistance in the Chinese shrimp F. chinensis. Individuals of F. chinensis were exposed to 200 cells-mL™" and 1000 cells - mL™
A. tamarense, and their TLR gene and Relish gene expressions were then determined at 3, 6, 12, 24, 48, 72, 96 h and 144 h. Under expo—
sure to 200 cells*mL™ A. tamarense, the relative expressions of TLR gene and Relish gene were not consistently inhibited in the hepatopan—
creas, gill and hemolymph of the shrimp between 72 h and 144 h. However, such expressions were significantly inhibited under exposure to
1000 cells-mL™ A. tamarense in the gill and hemolymph within 48~144 h and in the hepatopancreas between 72 h and 144 h. After the in—
dividuals of F. chinensis pre—exposed to A. tamarense (200 cells*mL™ and 1000 cells-mL™") were artificially infected with WSSV, a positive
infection by the WSSV was detected after 3 days. The cumulative mortality of F. chinensis was 100% after 7 days for exposure to both A.
tamarense and seawater control, but was higher in the A. tamarense group than in the seawater control group at the same sampling time. In
addition, when shrimps were exposed to A. tamarense for 6 days, followed by infection with Vibrio anguillarum, their cumulative mortality at
the same sampling time was still higher in the A. tamarense group than that in the seawater control. Therefore, it is suggested that A.
tamarense affect the relative expressions of TLR and Relish genes and disease resistance in F. chinensis.
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VKA B RNA ) 58 44 o 7E-G L cDNA Z 7, H
DNase I,RNase—free 225 5 RNA H1 4% B8 1 3L IR 40
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MLV i FHULRA 45
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TLR (EF407561) Relish (EU815055) Hl B —actin
(DQ205426.1 ) FE K 41, M A Primer 5.0 ZA/F 3 114E
25|49 TLR F/R Relish F/R I actin F/R (F£ 1),B-
actin NS, DEE L PCR & 1A R K S i
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R AR R AT
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Table 1 Primer sequences used in this study

Ji 45 ) HE 2 X0 R S 36 o o A R T 38 2 (3R
2) IR YL R e B AR AR AE SR 3 d R 3 BH P
SEIR B 4 d A 5 d XTIRRESET (K 1),7 d 2R
FET-FIA 100%, (HAE[R]— i a] 5 i e T Ry
TEELE i T 1, HIRGLInssE2 3 15 TR e
2H 2, JELINEEA 3 i BRUET % 6 d N EPiE100%
A O B R 28R S A s WSSV B, X iR
MIFET A& i TIEGY T WSSV iR,
2.2 IR WL K X o E BA X i AT BR PR L 88 24H 2R 70
M4k TLR #0 Relish % E &KX R 8200

AN B S F A g L R a T, H B AR A
JHFRgE AR B2 SRR L ) TLR A1 Relish JE B R 5
PUASTR] 2R, (EAEBBURE A v s s [ s AT AR DL Y
FEARARAE(E 2):200 cells s mL™ 23593 5 11 e Chngie
SFHRZ 2) i3 72~144 h, v B GFAR 4 A e | S
ML EL A TLR I Relish 3[R 3 1A s gl & i) (P<
0.05), sk &2 2 1 7K BRAT 7K F-(P>0.05) . 1fif 1000
cells mL™ 34 (8T BEZH 3 ) v o R 608 2 200 00 of 9 2

2 BUEERTER WSSV fiF SR R
Table 2 The WSSV detection results of shrimps in the experiment

EIRZER S F191¥81(5'-3")
TLR-F GCTTTCATCAGCTATTCTCACAAGGA

TLR-R CCTGTGAGTGAGCCGCCTTGAA
Relish-F CCTGTGAAGACATTAGGAGGAGTA
Relish -R CCAGTTGTGGCATTCTTTAGG
actin-F AGTAGCCGCCCTGGTTGTAGAC
actin-R TTCTCCATGTCGTCCCAGT

TEFARREm T, RAERmT 1.

Note: F and R stand for forward primers and reverse ones, respectively.
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BaZH 2 W43

1 - - - _ _ _

3 - - - + + +
5 - - - + + +
e R, R
Note: “+” stand for positive result, “~" stand for negative result.
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* PRI | A 2R S B3 (P<0.05)

*means significant differences from that of infection group 1 at 0.05 level
B 1 B KRB T E R X ERE A TRk
WSSV [FRIRTRET &

Figure 1 Cumulative mortality of F. chinensis exposed to A.

tamarense and artificially infected with WSSV
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*means significant differences from tose of seawater control group 1 at 0.05 level. The same as Figure 3

B 2 HIIH L KRR T P E XA AR  BRA K F MK E TLR 0 Relish EFREX RILE

Figure 2 Relative expressions of two immune genes in hepatopa—ncreas, gill and hemolymph of F. chinensis exposed to A. tamarense
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Figure 3 Cumulative mortality of F. chinensis exposed to

A. tamarense followed by injection of V. anguillarum
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