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SHOBE B A PRGN G RIZAR R S s B SN Aj-pl05 Aj-pS0 Aj-rel Fil Aj-lys mRNA X0 639
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Uik 2 )8 T ICH MESh W), A 1 HE 3l W) IR A
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Tab.1 The initial weight and final weight of sea cucumber ( A. japonicus)

e 23] group

index CT PO PM RH FL
W) /g initial weight 4.71 £0.03 4.68 +0.02 4.66 +0.01 4.64 +0.01 4.66 +0.02
KT /g final weight 11.45 +0.54° 13.46 +0.84" 15.37 +0.46° 14.44 £1.24% 11.27 +0.42°

T« 32 PO R] 7 B R R TR Ak PR ] 22 5 AN .35 (P >0.05) o CT Xt FRZH s PO 8% 5 Z2 i 21 s PM . T [Q &l 3R 1 40 120 s RH: SR 320 5 FL . UK

EHE4l

Note: Data with the same letters are not significantly different( P >0.05). CT:control group; PO :yeast polysaccharide group;PM: Paracoccus

marcusii group ; RH :rhubarb group ; FL : florfenicol group

1.4 HF@XEMUNE

Mo RE A FRIH S A WG, & b
PR AR H AL BEALR 4 3 kP72 ] 1 mL B
SR T SE I A PTEE] (0.02 mol/L EGTA,0. 48
mol/L NaCl,0.019 mol/L KCI,0. 068 mol/L Tris-
HCI,pH =7.6) H i 2 5 5l PO 5 W, 2 DU e
SRR A ARy 1 10 B 70 PO BE A 1 W 4%
JH T s 240 1 1) 1 5 A e 0 e R e W % A
g o RS BEALR AR S Sk A R 2 i ) U
B H SAE S — AR A %R, - 80 T
AT

R Ak Rt 2 8% S0 L {24k
JEWOMAE 150 L % — W 1 % W b 2847 [ € ,
ML BRI EARTE 10 x 40 % & 305 T 247 74 5 40 i
B, THIR L 0 0 2 U I 200 1) %

WEm AL EE RS Y
W 3 1 SR P A W PP T B ks AT E Y O
WA 23l , J 100 WL s 40 2 14 15 40 470 B8 O A
3 96 LA, LB A& JEE 41 M 0 BE 30 min J5, 3 B
AR E A PR £L, 75 4 10 4R i A Wik vh R 21 30
min J5 , FRER R 25 R AR 0 200 i A Wk Y b PR AL
TE 96 FLAR H I A 240 e 2 fige 8 XoF 477 0 2 4 i 2
2% 20 min, 4 A BEAR X 540 nm T O
{H (ODy,, ) 25 UAE 10° 414 1 40 i 7y T e fi 46
AT S A i 240 i A W B 0 ) v AR o

Rt e R K E S KA Song 45
TrAE M B, 7 96 LAk 5B A S0 uL
0.2% % B ¥ & & ( poly-L-lysine, Sigma ) 34 fiii 96
FLAR A W B BE 1, SR IS HIA 100 L 470 B8 07 1 2 14
W, 50 10 min(300 x g,4 C) J5 £ B, 4
JEIA 100 WL (1 pwg/mL)PMA ( phorbol myristate
acetate,Sigma) , J& & 30 min (37 C) J5 i A 100
wL 0.3% NBT ( nitroblue tetrazolium, Sigma) , 7F
37 CF,iEE 30 min 5, £ 5.0 10 min(560 x g,
4 °C), LB B E A 200 pL 100% HEE2% 0k 2

(10 min) , £ 850> 10 min(700 x g) ,4 C, £ %
gL 70% VR 3 W, B L R RIS,
EiR T, TG, MA 120 pL 2 mol/L KOH
1140 pL DMSO( — H B AR |, 72 53 ¥ i AL N 4
JBT 5 4 R AR A I 5 H5 WCZE 630 nm T (4%
JEAE (ODyy, ), 75 % 2 44 i 40 H 0 12 9% % 0% 71 LA
B 10° A I 240 i ) WO (I R /SR R

B i 0 A AE S B RNA J2ILZ cDNA % — 4%
B 4 %, % F RNAiso Plus( TaKaRa) #2& Hu4J5 il
Zh i B 38 41201 i RNA, B RNA (1) 52 45 P Al
2 J3 P O G R PR I . 4% B PrimeScript’™ RT i
M & (TaKaRa) #:AE 3] & L cDNA 55—

5B R K EF PCR Ab i 0k K R g R ik

JE B #s b sz it i # PCR Y ( Mastercycler

ep realplex, Eppendorf, Germany ) % | SYBR
Green [ Jy 3 X% 4 3% JL Al Aj-p105 | Aj-p50 | Aj-rel
M Aj-lys mRNA FRIRKCFHATRI (£ 2) . &8
PCR [ & & J25 pL, H 0.5 pL = F#E51 9

®2 ASHMBEMEREESY

Tab.2 Primers of internal reference and target genes

Hi .
S Gl 7B igdl
- primer primer sequences(5'-3")
gene
actin-F ~ 5-TTATGCTCTTCCTCACGCTATCC-3’
B-actin
actin-R  5'-TTGTGGTAAAGGTGTAGCCTCTCTC-3’
pl05-F  5'-GCAACACACCCCTCCATCTT-3’
Aj-pl05
pl05-R  5'-TCTTCTTCGCTAACGTCACACC-3’
p50-F 5'-TCCTATCGGTCTGAATCTTCCAA-3’
Aj-pSO
p50-R 5'"-TTTCTTCCCTTTCTGGCTATGTTC-3’
rel-F 5'-TGAAGGTGGTATGCGTCTGG-3’
Aj-rel
rel-R 5'-TTGGGCTGCTCGGTTATG-3'
lys-F 5'-AGGGAGGTAGTCTGGATGGA-3’
Aj-lys
lys-R 5'-GCGCAAAATCCTCACAGGTA-3'

VAR S 0 o BT 01 5 B 1 0 2% Wang 4511
Notes: Quantitative primer in this experiment selected reference the

study of Wang, et al. [
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SHOBE A ARG RIS AR R SR I AIE SR Aj-pl05 Aj-pSO Aj-rel il Aj-lys mRNA ZIXMEE - 641

(10 wmol/L) .1 pL % —4% cDNA 12.5 pL 2 x
SYBR Premix Ex Taq™ II ( Takara) 1 10.5 wL f
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min 1 MEFR;95 CTHegk 10 s, 18 KR E 60 T
%210 5,72 CHpgE 20 s, 33140 MEH ., 25,2
il e A ith 2k DLAG: 36 45 1> PCR i A A7 — > PCR
PR EEFORAT 2k B S Rk R
S TS B A GE R SPSS 16,0 SR HT LA
% )7 %43 H7 (One-Way ANOVA) #il Duncan [ £ &
K AT GE 1T 0 e (P <0.05)

2 45

2.1 4aMEMYRNFRSECEARERRHE
%2 718 55 i

Tkl s o i Bk 22 8 (PO ) AT IS [G R BR
(PM) W] LA 35 72 v 5 3R 2 1A 58 200 T F) A W
(P<0.05) ,fH KRB H (RH) 5 X 22 55 08 B 3%
(P>0.05) ; 904 J& % 41 (FL ) {15 ) 2 14 5 20 Jfd 7
TUERE ) i 89, (A S X A T F 2= 7 (P >
0.05) o GaAErp 3 fin e B 22 B AR B 12508 5 ) 2
TACIES 240 M0 f R W R VS ) B R R (P >
0.05) ,fH 15 [G & 2K 7 41 (PM) B I I g 4 3 )
F T (P <0.05) 5 A JE % 4L p il =
AR J 200 L ) I I o R ) A, AR T X R
(P<0.05)(H1),
22 4MEMYMAERSHEERSRER A)-
p105  Aj-p50., Aj-rel #1 Aj-lys mRNA RiZEH
=)

I EE Z 05 (PO ) | B IR R BR 7 2H (PM) HTR B
21 (RH) f/f fi| 2 g 16 4 21 Aj-pl05 & H R ik K

1.6
14+ ¢
o 12} ¢ be
32 1.0+
H 208t il a
’%é 0.6
504t
02}
0 1 1 1 L 1
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SEH4H treatment

8w T A (CT) (P <0.05) , 70 548 & 1
43.2% 49.8% F124.0% , FaAJE % 4 (FL) 4 15
R Z B A4 Aj-pl05 193238 7K1 U2 3 Ak
HEA A (P <0.05), 50 A M AR T
20.0% ,fHAIEF B F KK (P >0.05) (& 2-a)

Wbk Z W 41 (PO ) FI 5 [G R BR 1 41 (PM)
D7 2l i 41 Aj-pSO & R KK F 235w T
XFHRZH (CT) (P <0.05), 5 5425 T 63.1% fl
48.0% ; K ¥ 41 (RH) i # 2 i i 41 41 Aj-p50
FEH R KK i T B (CT) L (H 22 53 9 R ik 3
BFKF-(P>0.05) ; 4 JE % (FL) A0l 11 =
EALZUr Aj-pSO Y 2 35 /K - ) 2 25 % T %) R 4l
(PR T 37.9% ) (P <0.05) (F 2-b),

Wbk Z B4l (PO) | & IR 41 (PM) I K 35 41
(RH) /5 41 2 Ji7 6 41 41 Hp Aj-rel 2 X ) 2 38 0K F-
WE XA (CT) ArE R #E 25 (P >0.05),
WAJEE A (FL) 5 0 2 i 18 41 21 Aj-rel FE A
A 2 TR K - 50 AR T X B (R IR T 61.1% )
(P<0.05) (K 2-c),

G HIER 2 (PM) 71 £ 2 B 41 (PO) s
R ZJpiE A Aj-lys e B9 R IB K B 3% & T
XHHRZH (CT) (P <0.05) , Hi iy 46. 4% ; W £ =
W2 (PO) 115 ) 2 Ji 8 20 81k Aj-lys Jik X i 3% 3K
K TR RZE (CT) MY i o 33.4% A 22 530k
R EN K (P >0.05) s R4 (RH) 5 1 2
JmiE 4L 4 Aj-lys B R 3% 3K K SF 5 O IR 20
(CT) WA B EZR(P>0.05), 1 RK Je % 4
(FL) /i 4 2 iy 18 2 U Aj-lys 5 B 2 3k K 1
O S AR 0 B AL (R AR 1 62.6% ) (P < 0.05)
(K 2-d),

0.6 .

g 0.5 b be be
4&; 0.4
x 503 g
=y ‘é 0.2

2 0.1

0 L 1 1 1 1
CT PO PM RH FL

SZEGAH treatment

Bl 4fFmoxGRsEREanESRERREANZM
Ve PO [ 5 B 9 S [ A B ] 22 52 R L35 (P >0.05)  CT. X$HE4L; PO. Wk fh41; PM. I [T HI BRI 40 B4 ; RH. K #41; FL.

FAEeEAl. T R

Fig.1 Effects of four different additives on innate immunity of sea cucumber

Data with the same letters are not significantly different( P >0.05). CT. control group; PO. yeast polysaccharide group; PM. Paracoccus

marcusii group; RH. rhubarb group; FL. florfenicol group. The same as the following
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Fig.2 Relative mRNA levels of Aj-p105,Aj-p50,Aj-rel and Aj-lys genes in the mid-intestinal tissue
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T T HE S P K S0 Sk 4y bl B T AR
24 7 W D O W R 2 A Ay A S 4 88 ) 9 45 A
ez T K P 3 B BL IR S g fE
SO BRI R M NF-B {7 53 B 1 SR
1B O WL A 4 5 4 S8 R E 3 K T B
R T AT L 2 BRSO 0T | 80 J5 19 NF-«B
% 537 G AUAE I EE Y 150 2R B i 2L 1Y
Rk, T Aj-plo5/pS0 Al Aj-rel ¥ B A
— A~ N 3t rel [7] Y545 #4948 (RHD ) | i 3 1% — 25 44
15 DNA 254, 15 TF 56 98 45 4% B F U 5 D3 i 3%
LI IR AL R T 0 R T ORI R4
DRI - 2 416 K S 28 v 7 X9 D6 A 2 4 1 R A g
PR o T T B — 3 T A T, R —
ol T S 0 A B PR T o B T LA ) B O SR

rh N- Tk B R F1 N - 2 Tk 22 35 ) 26 % =2 1) 7Y B -
1,4 BHE B {6 20 TR R SE T, DTV R 4= AR Y
s SR o IXORE S T A L I Aj-lys
mRNA ki, n] DUAE— € 7 2 b 4 ) 2 1 A
e 5 M G g K T R, B SR ALAR Aj-plOS |
Aj-p50 (Aj-rel Fl Aj-lys mRNA ) 3% ik it 28 {L 1 DL
RETE — & T2 B BRI S A R e 9 928 A L
M, CAMFE R, 7E R 2 1) NF-«B {5 5 8 3
B S - Aj-rel W] LLS3 51 FT Aj-p10S il Aj-pS0
o R AR i H— B 5E R Aj-pS0 Fl Aj-rel
HEARZ NG T LAJE 8 3R A4, I 18 43 A DG IR 1Y
Rk,

Wb Z 0 & A7 B-H R WE, MT3R mK " S By
G I3, Tt 2B B B0 B 1 T 32 8 T B A X i T
R G5 932 Ty R 196 S8 R 9 450 S 3 EL 4 M A
M B 2R TR RO L R 4 i An i 1
Tl g 3K S AT M 3 T A 2 AR S 3 T O
T 1 1 e 2R 48 AR m LR 9 S i g 5 R
EHREER, HAEATRN 1,3,8- =5 H-6-H 3L
B, BAT P 0 B A A el 5 A A e 98 1 3
Ao G T I B: 20 0 4 2 v L AR S 8 ) i 5T
O 76 BE 45 X HF ( Penaeus monodon ) ™" i) %"
FLY 3 S 0F ( Litopenaeus vannmei) " W50 7R )7
fili ( Takifugu obscurus )" F1 F #f ( paralichthys
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SHOBE B AE PRGN G RIZAR R R SR I AE S Aj-pl05 Aj-pS0 Aj-rel Fil Aj-lys mRNA k[ 643

olivaceus) "' K 7 5y f A A SEIRGE L R
IR # s R R AT LA R B S R R
¥ WF ( Procambarus clarkii )" Fi sk fiy
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BORIRAE X — RS Yan 2570 2515,
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W) Y 2 B I AR o 30 2 10 S A 25 4 4 IR
faf o, JE e AR I N e E W EE L S T
A I R 4 PR 4 s (8] H G T M T8 B 8 TE R 2 11
HE AR Sz b (9 A7 8 RIPE T, H R fif B 5
i, A SR L T UM 2 iE Aj-pl0S | Aj-
p50 \Aj-rel Fl Aj-lys Hk Pl 2 1k 7K - X 4] 6} v 5 A
W BE 22 B | IR R A K A N, . T LAE
T B 22 Ml R b PG I 3K A AT 3 4 v 0 2 H
2 Aj-p105 Fl Aj-pSO K& P iy 23k &, [6] i 5 [
A BRS04 2 Aj-lys B A 2R 3k K7 B
FACHEAE T, 3k — &5 2R 5 4 15 40 10 A A Wk R g
I 87 e T e ) Wi 7 A BE AR — B, AN it Aji-rel
B PR A A5 MR B 22 W L D R 3K TR T R B Y 47 )
2 1B vh Y 23K KT 5 X B A [ 22 S AN 2
&G, I 7E NF-«B {5 5 3d g% b, 5 s 7
Aj-p105/p50 n fE J& T BR il 1 A 5, i %% s I 1
Aj-rel W A] g — AR BRI PR 50 AT,
T Rg 22 A D EG ) 3K T T B 2 8 2o 0 16 4 21
 Aj-p105 F1 Aj-pSO kR Ay K3k, nag 115 5 18
NF-«B {5 5 il 19 e 5 98 45T % £ 435 V5 74 i ik
Aj-lys TE N R AH 3G Ho 5 B PR 1) 3638 R 42 1 17
P14 B 928 SN, 2 T B fm T 0 R 2 A T A 1 A
A8 R R KR i 3% P, i 26 3 0 7 0 2 10 A R
PEGET) o (EAFTE RIS 4 Fh syl i, U7
25 gy 308 2H ZRUXF R ) o 1 A BN TR o i T 2
Zlrp Aj-p105 J A i KB K W & T X A
(P <0.05) {0} if 3 [H Aj-pSO F1 Aj-lys fY 3 ik
KAV 0 B ) 22 S S S R, OB %k

2 a3 1 (5 W) AT RE S T A K s, 0K
SO0 R 2 G5 I 1 Aie R AR AT RE 55 T Al F T
K= s 4y (B BARLE B A 15 Tt — 220

SRS 25 9 WIS 2K B SRS AR W), Ao 4
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Effects of four different additives on non-specific immunity and
expression of intestinal immune gene ( Aj-p105,Aj-p50,
Aj-rel and Aj-lys)in sea cucumber ( Apostichopus japonicus )

YANG Gang', TIAN Xiangli'* , DONG Shuanglin', PENG Mo’, WANG Dongdong' , ZHANG Kai'
(1. Key Laboratory of Mariculture ,Ministry of Education ,Ocean University of China,Qingdao 266003, China;
2. School of Animal Science and Technology, Jiangxi Agricultural University ,Nanchang 330045, China)

Abstract; A 60-d feeding experiment was conducted to investigate the effects of basic diet with four
different additives of yeast polysaccharide (6.3 g/kg) , Paracoccus marcusii (10° cfu/kg) , thubarb ( Rhei
Radix et Rhizoma,25.0 g/kg) and florfenicol (15. 0 mg/kg) on non-specific immunity and expression of
intestinal immune gene ( Aj-p105,Aj-p50,Aj-rel and Aj-lys)in sea cucumber| Apostichopus japonicus, mean
initial body weight(4.68 +0.36) g]. Five groups of sea cucumbers were fed with the basal diet ( control
group ), basal diet with yeast polysaccharide, P. marcusii, rhubarb, and florfenicol supplementation,
respectively. Each diet was randomly fed to five tanks at a density of 10 sea cucumbers per tank. The results
showed that the phagocytosis and respiratory burst activities of the coelomocytes of sea cucumber fed diets
with P. marcusii supplementation were significantly higher than those in the control group. Dietary yeast
polysaccharide supplementation significantly enhanced the phagocytosis activity of the coelomocytes
compared with the control group. However, the respiratory burst activity of the coelomocytes in the
florfenicol group was significantly lower than that in the control group. At transcriptional level, the relative
expression of Aj-p105 and Aj-p50 genes in mid-intestine tissue of sea cucumber in yeast polysaccharide and
P. marcusii groups were significantly higher than those in the control group with increase of 43.2% and
63.1% in yeast polysaccharide group, and with increase of 49. 8% and 48% in P. marcusii group,
respectively. The relative expression of Aj-lys gene in P. marcusii group was significantly higher than that in
the control group with an increase of 46. 4% . The relative expression of Aj-pl05 in rhubarb group was
significantly higher than that in the control group. While the expression of Aj-p50,Aj-rel and Aj-lys genes in
mid-intestine of sea cucumber in florfenicol group was significantly decreased compared to the control
group. In summary , these results suggested that dietary yeast polysaccharide and P. marcusii would enhance
the non-specific immunity of sea cucumber, but feeding florfenicol may have an opposite effect.

Key words: Apostichopus japonicus; yeast polysaccharide; Paracoccus marcusii; rhubarb; florfenicol;
non-specific immunity
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