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B T 25 B7 Bk = X & 2 B ¥R (Exopal aemon
carinicauda) e E B X B E RIE M

REY F @ FERY K #' oA 5

(1. Ay F g gy BE PEOT AN i se s P EAO" Ba i e B m K = g s ir - 7 M
2. ROV FE Y AT RS R R TS P UK R R R B K R H
3. W IR SHEARZLRE R S IR E W R

510300;
266071;
266071)

HE H T HF % B 1 2 7 21 (Enterococcus faecalis) ¥ 4 2 & T (Exopalaemon carinicauda) %
BAE R HERAN T, 2H A EREER G ES AR KA EGERE, W E T F R oA & 48
Fn BT B% o B A (L B R (proPO) . C AL & £ (CTL). # A L4734 (LE:(SOD), 44 % H B D (Cat D)
FALEAEL(CaL)ERNENREELT . FRET, GXHEAML, AL ERRE R, La
A Fn FE JE IR P proPO 2B & 3K 3T 6 h 3£ 2|5k A H(P<0.05), M J5& & R E Xt B AAKT; s
AR CTL £ H k%848 T 12hf6h EAFTH AME, MEEHEK; M CTL &
Fxk*ET 72 h BAMIK, E47 825 T3 H(P<0.05); i 48 ji 2 iF & ik & SOD £ H &% &4
Bl F6hfMm3hik B HAM, MEZRMHEK, FTF 72hA B EFAKF; fmwampafffEE+ CatD &
HR#rEZMBHBEA-F, ZAERKEAT. AERERREATNASE e s iR+
CatLEFEKAERNH T 6hMIh BERK, MEZHATERAME, HT 72h KB X EA KT,
HREW, KW EMRARLEGERONARMRERERAY MR E, KAFRPA fZA X
] 347 o7 1 28 B 3R R S 0 1 U 39 A

XER  HRAN, £ERE; BEAMERE CARER, A W ILE ALK A8k
FESES S917  XEARIRES A XEHRS  2095-9869(2017)05-0148-08

# FE F ¥ (Exopalaemon carinicauda) 23 F 456
ML TRIRDS, LU, i o im, HAAK
MR BAERE S5E . BRI N SR (B R
4,2013a, b). LAk, HREFIRAEMARIA X /)N,
fEFEg R, BRI, —FET 2R %EH, A
AR SRR A XA IR 1 (5T TR, 2014),

PAESde, WA TR BRI, WA R PR
(TR = e = Qo0 = D) R 1 7 w2 (| A X e
JEBRINBELE AR T o o, R BELAGIR S 3558 7=l
{a B & JE B2 —(Joshi et al, 2014), (K, #F3
20 B B HL A B AL A F 5 S AR Ok S
%73k 1% (Enterococcus faecalis) /& T4 2% [C fH P

* [ MRl AR K R (CARS-47) 5 FARBF 4342 (31472275)  INARAE ZR 1L Mk 4042 A A T2 H (LNJY2015002) , 7
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W, HA BRI . BEE R, ek
@ T 3 W 1 1E R R, AF R 25 2R R TR A
M= 25 (Lee et al, 2000; Ricke, 2003), {H #5432 175K 6
HAZEMm 250 BuRtkgHHF, YIS
SRR RGBS, Yoz . RS . i
REATC RN PR 25 A AR BT, 25 4 A 2 0 I e R 24 L
WYL, G| RGP R TR SF, 2013; K IEE4E,
2012), Huycke %£(2002)% B, 95%HIEUH 3 7Bk
DATE NAR N 18 N 23 77 2B o 4 i A1 2o 4804k 4 Fl Ak
F3E, S1E4000 DNA i, W3R bt s
PRI, 2% ok P 2 B B s A SRR 4 %) . L B00 RN A 5
HH (5 YL B /R A o

FEMER B AE A 25 2E B AR K = 3R 58 b ) 0 B 2§
W%, EHEAT BE 1 T 10 TR AR 1T R 2 Bl SR A sl ) Ik
Yetk g &, B A K =0 D B Y T R (2
8, 2011; i, 2009), B, ZEMERE AT DAFEER 3
J U1 (Pactinopecten yessoensis)ZH 21k 2, H i
) Ao 5 BTG PR (R A, 2011) 5 X IREE Ktk
. opH . IR M E RS KA B, B IKIA IR
(Macrobrachium rosenbergii) X Ji% Bk 7 i 5 B 1 i 2
H4iN(Cheng et al, 1998, 2002a. b), WFFEEM, W%
BRI UG TR Z I RE M Z NI VR 45 2R, R
[ f V5288 i Kk BT 485 707 2 0 PR T I R 28 ), L0
B 7 B 571 R R SR Tk A DR g = Bl XY A [R] T
KA ZES, BIRABRGEAUNE, ATE N5 shy) ik
KA R (D S H4%5, 2005; XIFESESE, 2013). I,
3 W BR TR G IR 2 0 B0 P DL B G 33 A G 3k PR R 3k AR
FEARAE A 5% B B 28 3 o ARG 3 X R R
T SRR SO 1 2 W BR AT, 052 AN [ R ] 5 S 3 A G
JHE BR] 4 iy 48 AL L (proPO) . C FIBESE K (CTL) . M4
W AL (SOD) . AU F Rl D (Cat DYFIZHZUE M
fiti L (Cat L)FRiki A1k, W15 B0 P %M 2K 1 5%
YU X5 F R BE WL A RZ R, L) R R 28 10 24 BUR
PE S 2R B RS 1 G B AL T AF 5% Gt S At 45 8 o

1 HHE57E
1.1 ##

AT B PR A 1A R T T e 4, F
PR H(5.81£0.32) cm, AT K(1.18+0.35) g;
T 200 LPVC Afih 4832 7d, 4k 40 BB, SCEe i,
KiRHN 24°C, EHEFEH 25, pH=8.2, AHWFES, &
KoK 1/3, BEEXTEREC AR AL

TRIzol Reagent Il H Invitrogen /A ] ; M-MLV X
B, DNase | . SYBR™ Premix Ex Taq™ I %0y

FI TaKaRa /A &5 ASSCHe B IS 1935 th A= T AR TR
(1) B A7 BR 2 ) Bl s At R 2 g [ 7= 7 M 4l

1.2 FEBFBHKERBELE

S5 FH N R B0 M 28 I 3K T T Rl (ATCC29212)
W H AR MA Y E AR O . BRI
M A TR PR IS T TSB RS SR,
36°CH KIEFE 24 h; 4°C 3000 r/min B0 15 min, M
UUvE, F 0.86% AL BRE KRB E 1x10° CFU/mI
FITE W, 4 CIRIERH,

VIR 7 d WE R AL 2 41, BIXT IR
FURYLL, RA 3 A FAT, BATAT 50 BAF, Ry
21 43 R R A S 288 T B R B 20 l (29 2x10° CFU),
X HEZH 1 5 0.86% JC I A= BiER 7K 20 pl, 1 55580238 K
WREYEE 2 BT, 0 TS 0L 3. 6. 12, 24, 48
F172 b, BRI 200 L 0 AR R 2 209 R R A R AR
TR R IB ST, LA & Hi8E5 (0.45 mol/L NaCl,
0.1 mol/L 7z %%, 30 mmol/L #* &4, 26 mmol/L
FEEERR, 10 mmol/L EDTA, pH=4.6)HY JC B E 5] 24 i%
AR BN , #5.0(4°C, 800 r/min, 15 min)U£E Ifil 4 it
UUUE o [A]— B[] s BRSP4 T 41430 B 3 BB HF, K il 4
L B JHF TR R 2 23 53 TR A5 A S — 2R, RIREAS (]
SRR B R S 3 dRES .

13 REERRZESF

TRIzol X HEBCE JE F UF YL 26 iy Bk 1 I 4% i
(i) A5 ML 200 R BB AR 2 20 5. RNA, BT o it ARG
N 208 3 R B2, 1.0% 30 Mg AR 6 Jg H, ok A ) L o
M. FIFH DNase I 2BR &L RNA H158 8 1) DNA,
il M-MLV [ 5 EEEG RNA K5 cDNA, H
IRER R A B R 4T, cDNA {847 F-20C# .

MIEAR L EH A E GenBank F I H E H IR
proPO, CTL, SOD. Cat D fil Cat L fII S 3L 18S
rRNA i) cDNA /51, ffi /] Primer premier 5.0 #4445
At 1 XPERFERETIER 1), FIA Real-time
PCR XA [v] B[] 28 gy 2K A1 B G S5 1) 6 2 11 A i 240
T JR A v AR TUP 35 PR 1 2 38 e tHEA A, A
i 3 AT, #5218 SYBR Premix Ex Tag™ 11 (TaKaRa)
WA S UL BT,

AR ZE M 20 ul, 445 10 ul SYBR Premix Ex Tag™
I1(2%), 0.8 ul 10 pmol/L 1514, 0.8 ul 10 pmol/L J3Z [
5197, 0.4 ul ROX Reference Dye 11 (50x), 2.0 ul cDNA,
6.0 ul DEPC /K. JWFERF: 95C 30s; 95C 55, 60°C
34s, 40 MEFF; 95C 155, 60°C 1min, 95C 15s,
R 278 R A% R B RO R s
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Tab.1 The sequence of primers used in this study
FH A FR Gene name RS Accession number 5|97 %] Primer sequence (5'-3")

proPO JQ812983 F: AAACGATTCGACTACCATCTCCA
R: GTTCATTCGGTTTCCCCTCTC

CTL KF791035 F: CCATGGATGGGGTATCAAATCCTG
R: AAGCTTCAAAGACAACGGTTTTGC

SOD KC819309 F: CTCTCCTTGGATTGGATGTGTG
R: TGCGGGCGTTTTCGTAG

CatD IJX508644 F: CAGTAGCCGTGAAAGACCAGA
R: AAGAATCAACTCGCCACCTTC

CatL IX508645 F: TGACTGGACTGACTAAGCTGGA
R: TTGAGATAGTCGTAGGCCCATT

18S rRNA GQ36979%4 F: TATACGCTAGTGGAGCTGGAA
R: GGGGAGGTAGTGACGAAAAAT
1.4 HURSH Xt RALY 7.93 £5(P<0.05), K5 A%k B #T T

JIT A S 56 B8 4 12 LY 34 {8 475 1 22 (Mean+SD) 3
/N, 1 SPSS 11.0 #47 HLK &K J7 2% 43 7 (One-way
ANOVA), P<0.05 #mRzEHFTE,

2 HE

21 FEAKERENEEBUL proPO EERZHINT

S5XTRRAIAIL, HR ARG B 6 h, I
YA proPO JERAIXS Fik i i LA EH KM,
XTRRZH Y 7.30 £5(P<0.05) 5 Fifi 5 AR XS 235 f 2 T B %,
JETF 24 h MREZEXIRAKE(E 1-a), AFERAR T proPO
LR AR A B TGS 3 h P8R BT, J+F 6 h k%)
W RAE, AXTHRALY 5.30 £5(P<0.05); FifiJ FHXT 35 &
BRI, IFT 48 h i FH (LT BRZH(P<0.05)(#] 1-b).

22 EBEBFHEARBRREWNEREBCTL EERENZIT

EXTREAAR L, B EKE S 3 h, IL4H AR
SRR CTL JEPARRN Rk B2 B, I 0T
12 h A1 6 h kB KA, Wxf BRALIY 24.90 £5F1 8.71
5 (P<0.05) ; Fifi Ji5 FH X 2 35 5 40 T B o JER YL 24-72 h,
JFRBERE T CTL &P AT ik Pk &2 % F IR ALK F,
7 1L 240 A P AR X SR 3k B B 2 R RS, (B e m T
Xt BB 2H (P<0.05) (& 2).

2.3 FEIAHKE BRI ERE B SOD & ERAH T

S5XTRAM L, B mEKE S 6 h, If4nfirh
SOD FEH AN FFEH B E LT, HF 12 h ikl Kk
{8, JXTHRZH Y 4.90 £%(P<0.05); BJG AN ik E %
W NRE, IFT 48 h IR E EXF R K (A 3-a), HFE
fiRrh SOD F:H AN Fk T 3 h B LA EHE KA,

%, JFF 12 h K& ZE X} I KF-(F 3-b).
24 FEAREBAEREAL Cat D EERIEMNFM

5%t B A L, R 36 Bk B S A A Rt 40
FUFBRARH Cat D FEPIAIXT Fah A L A AR —
B, WT3hBETRE, KT 6 hikBlRKME,
FIRXT BRAL Y 1.92 F5 1 2.51 £55(P<0.05); B J5 T84
J5 12 h AEXF R A B B TR, 405 T 48 h Fl 24 h /i
W T BB R AE(P<0.05), T 72 h YK Z %}
HIKF-(E 4)

25 FEFIREBRREXIERERL Cat L EERIZHIFM

XA L, R EERE)S 6 h, HRALF
MLARHEH Cat L 3[R Al A X 258 8 25 I, X iR
201 0.28 f5(P<0.05); FfiJ5 2 LIt EHKAE, Axt
HEZH 1) 4.89 f5(P<0.05); ficJ5 T 72 h & T B 2 %)
HAKT-(E 5-a) AFBERH Cat L LK A HIX Kk T
JYLJE 3 h B NI, SRS EWT L FIET 24 h Bk E
KAE, AXTIRAM 2.21 £5(P<0.05); FJ5T 48 h
F1 72 h K5 2% B4 /K F- (B 5-b).

3 Wit

S FREE A = b, 2 Bk R 25 A B R R
IG5 S B R ¥ (Lee et al, 2000; Ricke,
2003), HIF LR E LIS, FEMHERE A SRk
WA, SRR RN F S e AR, STER B
R IERE T RN L Y B S T R AR T R SR A
BF, ZEMEREE S R BRI R A FAEF B,
R 40 M o WA BE PR R AN A 2, 5 Rk
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Fig.1 Expression of proPO gene in hemocytes (a) and hepatopancreas (b) of E. carinicauda after E. faecalis challenge
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Fig. 3 Expression of SOD gene in hemocytes (a) and hepatopancreas (b) of E. carinicauda after E. faecalis challenge
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Fig. 4 Expression of Cat D gene in hemocytes (a) and hepatopancreas (b) of E. carinicauda after E. faecalis challenge
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Fig. 5 Expression of Cat L gene in hemocytes (a) and hepatopancreas (b) of E. carinicauda after E. faecalis challenge

PEGORG (B S 1845, 2012; RIFHESESE, 2013) ABFFEH,
HREAMTESEBRERBRES 3 h RIHBET M
%, KA IFYCTRRIC, s, MEAFW; 6h
TR T- IS, BEIFLAFL A, R,
Koo Y 72 h e, BRI ShiEGE, SRR, M
IR, O PESE I B B R BB 5 XA 2 1 IR Rtk
7= A R

FEBFRE X E R QT proPO EE R XA M

proPO R4t Je H 5a s — P B 2 <IE O &
g, nTIARORGNE L IR R R 2. BRI
B-1,3-7 SR MH AR =2 [CPHME R O B SRE 55 . TEH 523
YW AR L 20 R R A AL S A
R FEP R HEEEAEH . PO M DL TEME R OB
3 proPO FF7E , proPO i i — 7 51 G Ik S by % Ak il B
AIGPER PO, MATITE I5 BRI L 19 S i S hiy & #5
LAEHI(HFHE, 2013),

5T R, FFH RNAI £ AR &R proPO K 5 Y
URZE, HOOH IR A KT ) 44 25 AR (Piti et al, 2009;
Yeh et al, 2009)., J& YL 4 #7452 3K 17 (Saphyl ococcus
aureus)i, 81707 (Scylla paramamosain) Ifil 4 fif
proPO JE K Rk K- i 2 I IH(FE SR 4, 2013), K
S P E (Aeromonas hydrophila)ZEA& P (in vivo)r] i
FH 5T proPO JEPH LK EK-, HHALEHY PO I\
PEAR AR — B, (A LR FRR K 0 T v BT Bl O
(ESCHERE, 2012), ABEFE, A R FIE i 20 F T
JFERR H proPO JE A XS R ik & TG ZE BRI )5 6 h
12 h WETHE, THAEGERERYE S proPO K
Rl 5%, 72 A K a PO DAIRHUZE I B B X LA e J e

3.1

JRYL I, proPO HEPRIAR X 2 34 1 4 Wik 52 2 % HR 21
K, TRES R FERAL TR R IR B A K

3.2 EBFKBEXWEEAN CTL EERERZ

HH 3¢ 3 4 R A TR i) 32 At T LR 5 o D A
R, WA A B A . AR 2P AR
T 52 A IR it R TSP 200 B B A, DT SRS G i A
BRIERGE A —FhEZ MR AZ K, CTL BA
Z AV EIRE, QN HORS R L 9 AR A G s RO A
REAE FUN I 25 & 45 Pl JE U, B UIR R SR
FERLR , M AR S AL B TR (LB S, 2011)Y,

W5 RMT, MOSHER I Hh o B 2k 20 iy CTL XFF
Z VMR ARAT RPN EESETE R, HE CTL WEE Xt
AL 40 T 4 B SR SR (PR, 2009)7 . FLARTEXT AR
(Litopenaeus vannamei) 2% 44 1% B fi 3R & (Micrococcus
lysodeikticus))ri , FLAFBEAR CTL JEH ik it i E 2w
(% )4, 2010); te4h, o E X HF (Fenneropenaeus
chinensis)f 21 CTL fig il i 5 % 45 45 68 9L & (Vibrio
anguillarum) 3 imiks Hoi B (Wang et al, 2009), A1
H, B R ARG EK TS 6 h, H: il 20 A RN R
frh CTL FEPIAHX Rk w4 2 B, RUIATREML
R K SRR G BTN RS SRS G R A,
SR HLAAR IO XT3 J5E A 1 % 1 — Bl B AL o (R, T
JE1(24-72 hy, iMm4ai CTL BEPIAHXS Kb B A
TR, (B3 B S TR, nTRE S 2Rk K E
BHH T BRI Z A K

3.3 ZEFIKEXMEEBUW SOD EERIEMZ N
AR IR S HLR ST, 23355 & MR Sos i g

1) Ji XW. Functional studies of C-type lectins from crustacean. Doctoral Dissertation of Shandong University, 2011 [/LEE3C.
H7e2 C-RIBEAR R INREAT Y. LA R E LR A #0038 3¢, 2011]

2) Sun J. Purification, cDNA cloning and relationship study on three kind of immune-related factors in shrimp
Fenneropenaeus chinensis. Doctoral Dissertation of Institute of Oceanology of Chinese Academy of Sciences, 2009 [FhAs. 7 [E

A XF R (Fenneropenaeus chinensis) JLFT G AHIC R 7 19 7 g5 alifh . LR sa e RAH B SC R/ BFFE. i ERL 2= B o5 4= Be (O A

XD 058 A2 22 38 3, 2009]
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P R EEEA(ROS), 1 H,0,. -0, MI-OH %5, fH
i B ROS SR AL A BALAE R 28 ThRE(BE W &
4, 2015; FRIEEE, 2015), HUIAPLSEILEE R S0, AT LA
HROERHUAZ 4019 ROS, 1R P 2 B A 3547
SOD 1 Rt B AL 2 48 bRk Bl , Hog ok -0, ik
5 Hy0, 1 Oy, HIEMEw LU FPEM HLIATEBR ROS
FIRE T 2 24, 2015; HIESE, 2015; FhECHH &,
2016).

5T, IR 8 I TR S B4 v X W i 3K 2 SOD
fitg & T 1 h T B R, BEJS 2 5ET S R
TRA A B A5, 2013)0 0 PLAA Vs X R R e 15 5 oI B
(Vibrio alginolyticus) , H: SOD J& K Fik /K- i % 1
Jh(Liu et al, 2007), AWF5EH, BRYWIHE, AR IR
I 20 f AP AR P SOD JE A A X A= 2 FTH#
B RIS ER R IR AR ST A LG R S, 1S
SOD FEHFRETE, LLIE BRMUATE R X AR 4
AP AR R ROS; Y], SOD FE K AT
FIR BT R, v RESE T2 ER B Y K B
il TR ST AR T, PLAR BB R ROS i S
ML Z I, PUEALRI RS TR

3.4 ZEFIKEXNEEAN Cat D#Cat L EEERE

b

AP IR AARBILAHS , 4 A o 7 WA DR 3
993 TR 55 A T AR R, R A5 K e TP S80S 1A S R
B B A A K o1, AR5 8 AMHEVE I HE 2
Jitd(Press et al, 1990), Cat D Hl Cat L 2 A ) i 2
ZH SR Y, I L PN i 1 O A A R R G 2R K i
IREsh, Cat D B A WMIEEE . MR SAK K
+, Z 54T A6, 1 Cat L 2 53R EH
T PUsiis . HLUA . Mg AR AR . 4
AR R (B K AR, 2013a. b),

Cho 45(2002)8F5% & 1., #% 4 (Parasilurus asotus)
Cat D FifR 5HiHE MK Parasin I MM, &
(Bombyx mori)/gk ¥ ik B i3k 7 (Micrococcus luteus)
Je, Hm4niE s Cat L ZE R AYFEA K Cat L 2 H
F PR 34 2 R A BORRSE, 2015)5 sbAh, BRI
JRYLIS , K= Cat D Fl Cat L JER Rk B 3%
FHBEW KAE, 2013a. by WSS, 2012; Li et al,
2010), FRUIIHAEAK ™ Bl ¥ b sie Iy Hh 4% 8 ZE AR o
AWFFEH, Cat D Ml Cat L 3R F ik a7 B ge A1 1)
BT E N 3UE T 1P ol e e 778 e e R i

B RIL BER AR R RS TR TR, R
Cat D Fll Cat L J& K 9 T J2 15 1 R0 20 K T
JEGEALA Y — T S 2 B AL

25 BITR , BURYEZE N ER R RE FER S A O
% proPO. CTL. SOD. Cat D Fll Cat L AHXT ik
EWRE, SRBHIE ARG, B THMER
TR E Bt A A 0] b g 0 T 4 19 22, FEAE TG
T A58 A Tk 24 JAE R ) DR 7 B T R R AT R
W, B 13 R S YR B A . HRT, G T
O BRSO S BB SEAR X 8D, 14 T
B AH L A RIB RYBIESE o ASBIFTE AT by R 28 107 25 B0
P 2 i 3K T S e 1) 5 R DR 3R SR L AT 5 it it B
(S
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The Expression Profiles of Immunity-Related Genes After Pathogenic
Enterococcus faecalis Challenge in Exopalaemon carinicauda

DUAN Yafei', LI Jian*®, LI Jitao>*, ZHANG Zhe', LIU Ping>*"

(1. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture, South China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao  266071; 3. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National
Laboratory for Marine Science and Technology, Qingdao  266071)

Abstract In this study, we investigated the effect of pathogenic Enterococcus faecalis challenge on the
non-specific immunity-related gene expression of Exopalaemon carinicauda. The expression levels of
prophenoloxidase (proPO), C-type lectin (CTL), superoxide dismutase (SOD), cathepsin D (Cat D) and
cathepsin L (Cat L) in hemocytes and hepatopancreas were measured with quantitative real-time PCR at
different sampling time points after healthy E. carinicauda were injected with 0.86% sterile saline
(control) or pathogenic E. faecalis. Compared to the control group, after infected with E. faecalis, the
relative expression levels of proPO gene in hemocytes and hepatopancreas both increased to the highest at
6 h (P<0.05), and then decreased gradually back to normal. The relative expression levels of CTL gene in
hemocytes and hepatopancreas increased to the peak value at 12 h and 6 h respectively (P<0.05), and then
decreased gradually. Although the relative expression levels of CTL gene in hemocytes decreased at 72 h,
it was still significantly higher than the control (P<0.05). The relative expression levels of SOD gene in
hemocytes and hepatopancreas both increased to the highest at 6 h and 3 h respectively (P<0.05), then
decreased gradually back to normal at 72 h. The dynamic expression of Cat D gene in hemocytes and
hepatopancreas was consistent, which was a significant decreased in the beginning followed by an
increase. After the decrease of expression at 12 h, it was increased significantly again. The Cat L gene
expression in hemocytes and hepatopancreas both decreased significantly at 6 h and 3 h respectively
(P<0.05), then it increased to the highest and recovered to the control level at 72 h. The results indicated
that pathogenic E. faecalis challenge affected the immune status of E. carinicauda probably by changing
the immunity-related gene expression, and that proPO, CTL, SOD, Cat D and Cat L were all sensitive to
E. faecalis infection.
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