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B-1,3-E FEHEXT Bl i M 3N B R R R E
4 {F (Ruditapes philippinarum)f 75 i&
T m Fih o B R A S

mEF KW OELANY AE3E Ias EAERX
CRHEMRE A, 1158 DU B SR TRAEABISTh O R MR T 0% K 116023)

WE AKX E % 1T (Ruditapes philippinarum) Jy A1 £, IF & T A Bl K B B-1,3-%1 4 At IE % 3E
1 = AT KR VE I B (Vibrio parahaemolyticus) R 4 & ¥ AT 89 77 7E 2 Fn ikt B K HL F (Lectin) . Toll #
T2 EE(TLRYW K EH R . ERE R, B-H RAFZ AT LAA AR & &l 73 o I R 4 5 AT
WFiEE, £ 1000mg/L RET, FiEXERe, REAFHAWEAL S, TLR2 £ 6 h B A F|IEH, B
Fw T H M E(P<0.05), ERFHFT, TLR2 2 R FrEfa IRy &%, £ 1.5h WA FBH, K
Y AT R RS S0 Lectin k5 N R FE 6 FH#%, 7 3h B, 100 mg/L % & 4 418 Lectin A8 5 %
KERFET 100 mg/L &4 4 (P<0.05), EAEEY, BREHMmx LS4 TLR2 % 3~12h Z i £ ik
EXW K, &£ 24 h B, 1000 mg/L ﬂifﬁﬁéﬂﬁﬂ\iﬂ%?‘?o BSR4 Lectin EANEEF, WER
1000 mg/L #5821tk 100 mg/L Ll AL HEM A EGNERELE, EAHO0OM24 h HERFEF
(P<0.05), #SATEEFSNEE Lectin B R AMER TR, (EB-4 RAEWZ BRI T Lectin 12 B 4247
Hkik, NERELE, p-AFENZ RS It 2 AR E oAt kk, WP-H B4R 0Ty 173%
Bl MM R G, 2F h it kik TLR2 F0 Lectin, RHF 5 & 41T 4 32 8 %K £ B- %%*ﬁéﬁ
M FER R ERRENYE, WF T BR-H RAEX AT Rk A AR, AT 3 TR A

A EH BRI R R KR

KA B-# FpE; EHEEW; BEMINE; 2xERH

FESHES S944.4 XEHARIEEE A XEHES 2095-9869(2018)05-0106-08

JEHETE M HF (Ruditapes philippinarum) = 3% [F 1 WA IR DX A &, (= bil sz T B R, H
KRFFFENFZ—. BHET, KERAE™ 72300 77 t, H TR i (Vibrio) 5 Jit AT A2 WA 4152 9 1 3 B 300 [
21 5 S AT SR 90% (K EITESE, 2010), {HiE 2 (Moreira ef al, 2012),
ok, MFKREASEAL, FEASEHY K, £ B M (Vibrio parahaemolyticus) e:—FhFg £k
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A 22 IR, 2O e 1 — R RIS I o B
K IR Y FEIRIRE Z —, IR (E/DE 5,
2006; Krantz et al, 1969) % U1 5(Bartley et al, 1971)%
I SRR AR G X 4 e ik 5 T S A0 A R AR
TERAEBURTER B2 EAT . TS (1993)4k
T8 T ) I 9K B X £ R SCIA (Meretrix meretrix) B A
AR SRR T, I SIS AR XSRS R
HMSEI L BRI B KR AT M o ARG 45 (2012)
IR, H Wi (Crassostrea)3E 58 K IR TR 15K
PRGN S IE AR DG, R RN i IR B 52 A G
R I I T R TR AR T R A AT Y RO RLRE R
UL TR R A A 15 A T A 7 ) A A% 41 ) R I
S TR IS P I HGE (7 i —, 2012; XA, 2013),

B~ R AH(B-1,3-glucans) &1 B(1—3)HHH % 4%
o-D-HE I U A A R A, HAT B 5K IR AE
WA F R REE S, R, BT, UG
A AR BRI RDELR R, ek 8 37 A 554
Yiohae . BLE U 22— ) B R Sz e ik
) (Williams et al, 1991; Brown et al, 2003) 134 5514
TP I B 38 0T 0 (FE 1 555, 2001), HRT, B- S A
Ve S e A2 R A DU i i, AL T E 46 (2007)
XoF R M A 1) P ST il 10 S e A AF S, 0 LAt DLk
Hh v JCHRE -

HHABTCHHEZ Y, IfrEZ R Sk e R
gt, HARBHOH AR S E ek B i . TLR2 (Toll-
like receptor 2)ELAT RGP, J5 BRI GpE )
AE ., TEHURRS i e vk 3 0y 8 B 4R (RFIR 4%,
2004), TLR2 5 52 R0H0E , W LU e - Em
(FADD , Fas-associated death domain protein)
Caspase-8, FEF A TLR2 M40 &AW1, Mifinl
W AR B 18 B IO 2, RIS LA T A AR s D A 11 92
T 25 TE 3 B 19 7K F-(Means et al, 1999), i sh ¥y sk 4E %
A, 42 T HE B0 W HEAE 5 D AR A AR 3ok A v 1 i G o 2
AT, ATLABOIAMEY BT, AL, ShYEEEREE S
TR T A0 M R T BRI 25 5, XA RS
PR AN S AR . 20 B R Y SO (R H L 2005) 6
Wang 55 (201 1) ZEXTHIFLES DL (Chlamys farreri)Bt 4 %
FERBEFE A, HAFTE T B3 DU TLR 15 538 i A9 e iz
A, TR EE YK (Vibrio anguillarum){z e id Fe
HH B CEZEME.

AW B FEIE i AN R A B - SR X e AT
A7 B e B D F IR 52, B0 1 fife -7 SRR X iy
e HRIvERL, hiafr 2 DU R A . R8s St
T FRFE R B 45 S (A PR AR

1 #MR57FE
L1 #ERR

AW 5T AE R T2 IR AT 2R [ K 2B A R VAR DX 1) B A
B, BA1TF52K R 2.5~3.5 cm, FESCIRZE® 1 4,
FFKIR N 18°C~21°C, 24 h ELEFESIEFRE . B I
S B A G WP 2B K =R E T =

1.2 BEHREH &

IMREEAD T NA H R (33 ¢ NA K%
HH 1000 ml ZE BRI, T 121°C s KR
HK B 20 min, BEIAREH), 7CHE3E 24 h, RG]
KEWE KT HE, LA 2000 r/min 250> 10 min, Ffg
VE, WCERULTE, FEHREEKE 3 K, Bk
JE K 3% 10° cell/ml [10°~10° CFU/ml (CFU/ml 3§ #Y
RIS S A ARV B4 CFU/g 481
ST B v RE S TS A TR B VRSB T TR R T
6 W RPEE R

1.3 SR{FRRE RN TR

ILUEE S SIS 5 Ay ) I IR SR )
fFS2H 20 (C) . 100 mg/L -7 58 M 32 8 4 47 52 36 21
(A)). 1000 mg/L - 5 M= 18 UG A1 55 55 41 (Ay) -
100 mg/L B-#ij M2 4 J5 w95 1 9 P Jak % 114 0 A1 52
B2 (B1). 1000 mg/L B- 7 AR 1 I il V5 1 5/ ey Jae e
P A7 S04 (By) . B 3 AN FAT, B
38 AMEE MG AT o

FHRFFREL 200 g B-H BHM AR G JL AR I & 5
BHEA AR, AR, %X [CH 05, FEEA
H A 20 L WK AR BUT A R, Be i B 10 g/L
() BRI (TG €3 RS B R A ) 45 FH o ] 2585 30 L KAl
O B MR, L B4 100 mg/L(A,, B))
F1 1000 mg/L(A,, By B-# MR . 4351 M) 451>
SCYRLHTIA 38 MEFRIG A B-HI SRR 1 d f5, W)
Bi. By C /KA G A7 S s i A ey, T S 4%
W B 5 ol 3%10° CFU/ml YRR M AN 10 ul, S
F152 J5 G MUARHR A 2 72 TR, WS I3 3% W) i
VORI TRV — A TR A MR N, Sz Rl KA s 1) Ay
Ay b, LAFRERY 7 X FEA PBS,

14 EHRKHEE PCR

TEESTRNAMINEE R 0, 1.5, 3.6, 12 124 h,
A3 XF 5 A SEI2H B G AT EURE o BRI A S R 3 A
REERH LRI ER S, FIWRAEGEDR, EfF1E-80°C
VKA o R PRI B R RN AP R 80 °C VKA B
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H, WA NSRS, #EIARAEMEH AL A R
NS A A RNA SR &1 B A7 2
RNA #EHU, $54% M TaKaRa Primer Script '™ RT
Reagent Kit Ui A& B cDNA . MASZE 28 ARG 41
sk B0 ¥4, Primer 5.0 3519, H
KETTFEAEY AT TLR2, Lectin 514, W5
FKH B-actin VERANSEN, A TAY TR
et A R F A (R 1),

&1 3519F%
Tab.1 Primer sequence

LA Gene 5|4 Primers (5'~3")
TLR? F: ATAGAGTGGCACCCTCAGACAGAA

R: CTGGAATAGTGAGACCAAAAGAGC
Lectin F: TACTAGGTAACGTAATCGCT

R: ATGATCCATTGCATTAGCGA

. F: CTCCCTTGAGAAGAGCTACGA

S-actin

R: GATACCAGCAGATTCCATACCC

W4 B S T AR I 453 cDNA & 2 ul 1R, ik
cDNA HIRARM, %0 5%, 5'. 5%, 5°, 5% 5°f%
BORFERGRE, 4 B SR M S 5L H 18 i 26 .
TERAY BEHCR A ) (1.9~2.1), ffi ] SYBR®™ Premix
Ex Tag™ Il (TliRNaseH Plus)ififl & (TaKaRa, Ki%#)
TE LightCycler® 480 £ & PCR {¥(Roche, ) X%}
i S AT P3G, ONR RN 20 pl, BEASFES
3HER, RWIKRRILE 2, LR R AP PCR
EFRE, U S50 95°C 305;95°C 555 60°C 305,
I 40 NMEI ., S Z O 251 95°C 155, 60°C
1 min, 60°C~95°C; 50°C 30s,

®2 ERTOEEE PCR KR
Tab.2 Quantitative real-time PCR detecting system

SN 2 (Lo

Reaction system Volume (pl)

SYBR premix Ex Tag I (Tli RNaseH Plus)(2x) 10

PCR forward primer(10 umol/L) 0.8
PCR reverse primer(10 umol/L) 0.8
DNA 4 2
dH,O(CK R 718 7K) 6.4
AT Total 20

1.5 #HiIEST

24 h JF GRS SRS AR X T OO AR
B 3BT R P B S 274 kAR 2 Rl A Y S e A
PRLAE B- 457 SR 0 4 ot T e 1 A /125 B e A
X BRI IZE . 2 PG AT SR M OC IR R P A
fedRib i C BB IR AT RS R

{H+h5 UE2E (Mean=SD)E /R o

2 BT R NT

AC=HMFEN - WS C;

AAC=LHG A Ct— FHRAL A C,;

Bon, R 27MCUE, A5 H A (E R S IR A
Rk,

45 5o M b 8ok BRI R O 22 43 T (One-way
ANOVA), 1 SPSS20.0 AZb¥i%dl, 2257 &Mk E
iy P<0.05,

2 #R

21 BREWAFEERER

K LI AUIGATAF TG R UL 1o R 1 AT RIE
A1 A, By Fl By 2H B AF 1 26 1 2 i T X B 2H (P<0.05),
{EAR e 2 8] TG 35 22 57+ (P>0.05) o

100
95 a a
90 a
85
80
75 b

o 70

&, 65
4&60

# Survival rate/%

é Al A.Z B‘] B‘Z
SZE4H Groups
B 1 AR S22 i A7

Fig.1 Survival rate of different experimental groups

C: R& B-HIRHERIL, BYRIEMINE; Ar: 100 mg/L
B-HI R MEE L, AR MINE; Ay: 1000 mg/L B-H 5
BRI, R R MR ; By : 100 mg/L B-H R HEE L,
JRP R M AN ; By: 1000 mg/L B- AR, IR YL I
MARE . TR AR T RER R TG % 22 5(P>0.05), A
FRFIRBA B 2R (P<0.05)

C: Without B-glucan, infected with V. parahaemolyticus;
Ay: 100 mg/L B-glucan, without V. parahaemolyticus
infection; A,: 1000 mg/L B-glucan, without
V. parahaemolyticus infection; B;: 100 mg/L B-glucan, with
V. parahaemolyticus infection; B,: 1000 mg/L B-glucan, with
V. parahaemolyticus infection. The same as below. There is
no significant difference between the same letters (P>0.05),
and the different letters mean significant difference (P<0.05)

2.2 TLR2 %%k

ISR TLR2 Fak BB WL 2., 45 EIR, A,
A2, TLR2 7F 6 h Bf A BIE(Y, B35 T HAb
A H] (P<0.05), oAt A (] B 2 0 1 3 22 5% (P>0.05)
16 By Fl By 4, TLR2 25T R AR S, 15
1.5 h BHAFNIE(E . 7F 6 h i, By, B, 4l TLR2 Mt
AR FRT AL A, 4H(P<0.05), 12h i, B, 4,



%53

R B-1,3 - R A 0 ARk e A T SR UG AT (Ruditapes philippinarum)fIA7 G XWIR e SN IR 109

TLR2 A% 35 5 b 3 5 T A 2 (P<0.05). 24 h i,
B ARE R EE T A 4(P<0.05), B4 0. 1.5
A 12 h B, TLR2 FEHFAXIRIFE T W EES, HHAD
BT 3 M 6 h B TLR2 MR35k (P<0.05), B,
HAE 0. 1.5 h i, TLR2 AHXT A o 3w T HAb )
[8](24 h B&4M)(P<0.05).

AT ANE R TLR2 FeR B WL 3. &5 WoR,

[A—mFE R, 0 h i Ay 20 TLR2 AHXF ik B FH KT
A, #1(P<0.05), FiFA 92840 TLR2 1E 3~12 h Z [A] 33k
R HTRAR, WTE 24 h i, A dHF R EREG, H 3~
24 h BF, &5CE4 TLR2 MM EKERBRLEEHEER
(P>0.05). MIFSLE AT, Ay By, By B9 TLR2
FAXS RIRFETE 24 h W3 5 T 12 h & XTI Y TLR2
AHXT 238 7 (P<0.05) .

A
40}
35t EA, BB, Aa
) EHA, BB,
30} ; Aa
25} ABag
Aapqp 7
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Fig.2 The expression level of TLR2 in gill

[F] B l], KRG b 3R 2 0] 22 5 ik 3 (P<0.05), ARIRIFBEFR/R 01 3% 22 5(P>0.05); [F]— 25 56 T,
NEVING B 7R 4 217 A [F] I E] 525 5 B 35 (P<0.05), MR8 £RE 5 R BEP>0.05), TH
In the same experimental period, different capital letters indicate significant difference (P<0.05), the same letter indicate no
significant difference (P>0.05); In the same experimental treatment, different small letters indicate significant difference(P<0.05),
the same letter indicate no significant difference (P>0.05). The same as below
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Fig.3 The expression of 7LR2 in mantle

A A Lectin MR ik 35 = T B, 41(P<0.05).6.
12 h B, &SCIHM Lectin AN FIA TR E LS
(P>0.05), HAE 6~24 h Z[A], #5554 Lectin ikl
A TRE, LREFEZEP>0.05),

WS AFANERE R Lectin 2R 550 ULIE 5 45 5 R
AHRIEEIR, 0 h B, By SEEGEH Lectin AN 35 i i

2.3 Lectin &%

WEAFEE A Lectin FIR DL UL 4. S5 FKW, 4%
AN Lectin Fik a3 R e THm G FREFE 1.5~3 h
ZIH) Lectin Rk BLIE(E, 1.5 h B, A,. B, 41
Lectin FXF 5 b 25 T A, 41(P<0.05). 3 h A,
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6 EA @B,
@A, @B,

LectinfESEH I AHX KRB R
Relative expression level of Lectin in gill

ABbc Aabc

12

EBA EB,
0 @a, @8,
81 Aab

1

[=)}

LectinfESMEREH AN A R
FS

Relative expression level of Lectin in mantle

N

=

FE T HAMRA, 3h i, KWK UL Lectin FHIXTF
A EE R (P>0.05), 12 h B, A, A, fl By,
B, 412 [6], Lectin MiIXIEIEETL B HFER, H B,.
B, 4 Lectin X R/ BE T AL Ay 4(P<0.05),
24 h B, By 41 Lectin X} 2354 2 5 T HAB S IR 241
(P<0.05). By 4l Lectin Fih B IR Z ST B 41, (H A
0 il 24 h B 22 57 [ 35 (P<0.05).

3 iFig

B A e — Rl IZ A e T AR . L . M
PR T HA) 57 22 Fh A0 B R R ) o B SRS AR IR
NHRT S, B8 IZ A e — R AR R S o e
F, TR HE 5 AMAKE S YRR SRR BRI 2 . AT
SEILZRI B SR AT A AR v A i A JER g 4
FEITETE 2, HIZ UL 1000 mg/Lp- 5 0E 09 03 A7 1 17
TR TR 100 mg/LB-H BBHAYIG A1, BT, &TF

Hs} 18] Time/h

Kl 4 SRALUN Lectin I3k
Fig.4 The expression of Lectin in gill

Aab

Ba|

Ba

Fi}[E] Time/h
K5 ANERY Lectin ERIE

Fig.5 The expression of Lectin in mantle

B- 7 SR MR 0.2 e VR IR BIFIE C A R 2B (X 5 45,
2017; Robertsen et al, 1990; Rorstad et al, 1993; Aakre
et al, 1994) {H -] M AE X5 DL 2K B BIFFE AR X A/
Anderson %5 (2011)7E 3, % JE W4T Wi (Crassostrea virginica)
oI, B SRBE REER R G P I 20 B ) A T B A
SN, AR 1020 LAY S T A, R i A
AR IR IR rESh Y, uE B K Ty B SR
S — RN E R . AW KB, TR, A,
F Ay ZHI¥ TLR2 £ 6 h I X W Af, 1 25 & T Al A
[[](P<0.05), 7EH A =] B34 TC W # 2 5 (P>0.05)
£ By Fl By 4, TLR2 BRAeTHE R REIRMaH,
1.5h WPk, aTRUE , G EOR B 4R
IR P RE PR e ak 0, U I I IO P R IS AT S,
FFREIER (23K TLR2 SR B LPS A . (FAH [R] B
[, ANfE B SRR W B R G H (B B, 1 B,
H)EAE IO A W E 2 S, A B-HI R
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TRV He B B AR LZH (ED A, FT A, 4H)TE 3~6 h N, A,
HEmT A, HEFARE, MM ERS, By
HRBPAZ MFEHERIRIDE2Z S, BT, 768
W& BF 65 (Labeo rohita)(Samanta et al, 2012), KZZ Y
(Scophthalmus maximus)(Zhang et al, 2016)F1f1 B
(Epinephelus coioides)(Li et al, 2011a)AJ4+HCHF5T
KL, TLR2 WIRIATEZAE RAAIREIR T, ¥l
WEMTE . A, ENEMCHIFE H, FifLE L
TEAE—A A Y SR ) MyD8S8 MK TLR {5 53 %,
JFf 5 1238 BEAE B DLIEA S R G0, 5 ) e HK A 8
SN (Vibrio anguillarum)fz 4id #2 ik 2 CE 2R
AL L EARYURI T e 5 R b AL SR R R Rk | 2
RN A B R E DA R bt o AR 1 R R Y 3R 38 (Wang
etal,2011). Qiu %#(2007)& 8L, HifLEs DL ML 20l
cftoll-1 7£ 1 pg/ml LPS P T FRINTTE 6 h B3N T
2 f%, {H7E 100 ng/ml WEERT, HIMFTR T, 45%
KU, cftoll-1 FIKWTHERZ LPS BTG, XA
BN EARER . KT KAWG (Crassostrea gigas)'
TLR WIWFSERM], TLR SEAL T NIRRT R, OF
H TLR i@ TLR #% Oyster Herpesvirus-1 (Oshv-1)
W5 E R IT HAE — 2L R g S 0 O R 2 R
(P<0.05)(K:LAMM, 2013),

AR, AL EEHLT, Lectin 37
KB IHET G N, 7E 1.5~3 h ZJal, Lectin
FIA H BLEAE o UL B-H1 SRMEXT Lectin Feih A R M
FH ELR S i G R BG5S T AL P ) 5988 2% Ab
LI B 2H MR L HEE 1000 mg/L B SEEG2H H 100 mg/L
YA B A g p ki, (HHEAT 0 #1124 h 2
5 (P<0.05), FHXTRIBRMIGHE S B-H R E
M C R Bk — D5 . TEH W, Bl 5
(2017 i# , FEMER T (Enterococcusfaecalis)fE T | EA
& H ¥R (Exopalaemon carinicauda) il 21 i A0 T JBE AR
1 C BIEEGE LD (CTL) A AN R i
o CTL ATAE R 2 1 M IR e 28 7 B 1 95 i ) A g
Fro XTTFMEEIZE Lectin, WRIGTH(2013)WF5R &K,
FifLEs DU Cflec290 TE LA L B H Al 45 L 2Uh
Foak  HAEINERRE B RE DL S i A 0 2 SR KO s
I 250 A SRR AR IR =, FE LA Hh B 2 SRk B85 o
FAN, ERQO06)WFFT & BL, 7 % [C BH I i B 1
BRE (Micrococcus lysodeikticus)FN 7 %= [ [ P B B2 51
PRI, FiFLR DR CFLec-1 W) 323RY W 2 =
TR, Jf H 2 0] W agRERT [ AR fh g, 451Uk
Wi, CFLec-1 NMUEAPMARMED R LIGE, 1M H
AT REAE A RON; A B 428 R AR A PR

At DT 9 A DG 58 A5 31 1 AH R Y 3R s a3 (R
85, 2013; A4R4E, 2015), XKV, BEERIENZS 5
SNIBAE N AR B S BLE A Bl T4 v S B A E
o FRTFIEEEWAT Lectin HPEN A T I IBFFT,
Adhya % (2010) & 8L, #5441 Lectin 1514 B
(Perkinsus olseni) K E (Vibrio tapetis)&YLJ5 Rk a1
% FFt, Li %011b) 8L, S@yEHIE , FEME
W A 1L 240 L v e 9 R 45 5 BB AR 3R (SABL)RIA RSB
W b T

ARWFFERY], B-H RIS 21 TLR2 F1
Lectin BUARXS K4 e B-H MR 2 i i 1B Rl
WG R , S PRERIE TLR2 I Lectin, %
SRYIT . ARBTG5 DU R AP | iR SF ot
PTG B B 4 S — T A B AR

Aakre R, Wergeland HI, Aasjord PM, et al. Enhanced antibody
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B-1,3-M-Glucan as adjuvant. Fish & Shellfish Immunology,
1994, 4(1): 47-61
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Diseases, 2010, 33(11): 889—899
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Effects of f-1,3-Glucan on the Survival and Expression of Two Immune
Genes in Ruditapes philippinarum Infected with Vibrio parahaemolyticus

MENG Xiangyu, ZHANG Yanli, HUO Zhongming(D ,

MU Zhengqiang, WANG Huamin, YAN Xiwu

(Dalian Ocean University; Engineering and Technology Research Center of Shellfish Breeding of Liaoning Province;
Key Laboratory of Mariculture & Stock Enhancement in North China'’s Sea,
Ministry of Agriculture and Rural Affairs, Dalian  116023)

Abstract In this study, the effect of beta-glucan on survival rates and the mRNA expression of Lectin
and TLR2 in both uninfected and infected Manila clams Ruditapes philippinarum were studied. The
results showed that beta-glucan could effectively improve the survival rate of Manila clams infected by
Vibrio parahaemolyticus. The survival rate was highest at a beta-glucan concentration of 1000 mg/L. In
the gill tissues of the uninfected group (A; and A;), the TLR2 peaked at 6 h, which was significantly
higher than that of other times (P<0.05). In the infected group, TLR?2 increased to a peak at 1.5 h and then
decreased. Lectin expression in both the infected and the uninfected group increased first and then
decreased. The relative expression of Lectin in the A; group was significantly higher than that of the B,
group at 3 h (P<0.05). In the mantle, the expression of TLR2 in both infected and uninfected groups
decreased gradually between 3~12 h. At 24 h, the expression of group A, was highest. However, in the
infected group, the expression of Lectin in 1000 mg/L beta-glucan was higher than at 100 mg/L in the
mantle, but there was only a significant difference at 0 h and 24 h (P<0.05). The expression patterns of
Lectin in the gill and in the mantle were different, but the feeding of beta-glucan promoted the expression
of Lectin during the early stages of infection. From these results, beta-glucan soaking can increase the
relative expression of the two genes, and TLR2 and Lectin are expressed more quickly after infection by

V. parahaemolyticus when soaked with beta-glucan. The aim of this study is to understand the dose
dependent effect conferred by beta-glucan on the immune system and the survival rate of Manila clams,
which might provide some theoretical basis for the stock culture, seed breeding and disease control in
pond culture of Manila clams.
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