O K R
Journal of Fishery Sciences of China

FE13EH 6
2006411 A

Vol. 13 No. 6
November 2006

REMIN R EER S B SRS
WA RAERLFIELRAELLE B BLE R KERELKRET

(1. RN RS EmAlER, L7 B 210095; 2. R T2 LA BEEEWEARE SLBE 117 E =i 222005)

FEE: LUK B0 R B o B #5 5, E 5 5T ( Penaeus chinesis ) 15 15 5 43 B 07 45 H71 B 3K, 18 )T Sephadex G-50-RP-
HPLC %54 B iR, 15 2 —Fpa K = S B BT IK PC-V-2. 2400 %5, BHE KRB Sk, AU g
FC HI /R 7% FC B ( Yersinia ruckeri) , T BT 4 3% (2. %] 45 BR B ( Staphyloccus aureus ) A% 5 AT B ( Bacillus subttilis ) %5 % >4 (G [
B, KIGIAT 61 Escherichia coli) % % % [ 1 7% 1 ¥ 5 4 2 2R W ( Candida albicans ) 5 B WA BB MBI, A5, SHiE

TSR — 5 B R I 3 A (R R R I B A 2 H R B A BRI RNE 7 . £ MALDI - TOF S 447, K F &4 1
848 D. (B FH| R A Y R B HE — B0 5. [ EAK7FH72,2006.13(6):1 012 -1 016 ]

KRR A AT BURA MK : 2 B Ak B S IS H R 7R G T
FE 5 25:994;0959.223;Q51;R93  CAkFRIRAD: A

Fl 1981 F 15 {X 3 38 477 151 ik C Antimicrobial pep-

EEHISURY, UK 2 A T A ) HE
MIEEHEN YT, RERBERGE TR EER T
AP B IR 5T i H A% % Nukamua 27
I % ( Tachypleus tridentatus ) ' & IR i & Bk 7+
7,20 40 90 AU IS DUR MK R, H AT S
% ( Callinectes sapidus ) FL. 2% %} U ( Penaeus van-
namei ) WL ( Styela clava) FIG UL C mussel ) 55 % F
AR A B % BRI . AR DUK
7 B LB A bR AN I T B2 i R e
[E| X 8 ( Penaeus chinesis) 1 i3 i 1B K, & J K=
T B R B i R A BB A

1 #MR57E%

1.1 ##l

o BRI SR B VL I8 = W T A B R R R
¥3%; Sephadex G-50 JJ Amersham Biosciences 1= fn »
2. H 78 |5l Merk Lichrosolv 3 A1 2,3 & F iR A1) 5
K F M 2 5B ( Vibrio anguilarum ) V& 7K /< 5 Ml 1
( Aeromonas hydrophila) . & 5t ECHE /R £ FC BT ( Yersinia
ruckeri) K #F 5 ( Escherichia coli ) < i % 5 {8 AT B

Yris H #1:2006 -01 -22; 51T H#3:2006 - 05 - 06.

X EHS:1005 - 8737 - (200606 - 1012 - 05

( Bacillus subtilis ) « %> ¥ 4, 7] %4 Bk & ( Staphylococcus
aureus ) F1 A 5% 3k B ( Candida albicans) , ¥ B 75 5%
= RAF

1.2 FH&k

1.2.1 HEFIVEERIKE K ENITEES
Mk AAL, 1 H A B AR B A BARE i
SR i 3L B B R 0 HLFE 4 °C 10 000 1/min
TEL 10 min, B _EFHIHE, 20 CRAFE
1.2.2 InERHISEDA{  Sephadex G-50 F 71
KM 2 h K™, $2 N 2.6 em x 100 em JEHTHE,
A% 0.1 mol/L NaCl (] 0. 05 mol/L Tris-HCl %X
(pH 7. 8) “F 4  LE B, 3% 0.3 mL/min, & & W&
3 mL, W8 Ay, ( HBEHNT 0.050 B ZE A T I
520, LU 5 A AL  Aggy AP AR, W 1,

#54 Sephadex G-50 Fri 42 15 T.U& H) PC-V&
TR, R/ Bl Al KV AR C LA S8 ViR 0 HE)
FIBACERT 6 h, H K 2 VK, BT IR 52 O
# o KBTI A R OB €, 3 ( RP-HPLC)
rEsgifh, FAER 100 pL, #ii# 0.7 mL/min, 1% T 51
FEIFHEAT BREE VR : 20 AH ACO. 1% =T LFE 7K
W WAIAE BCH 0. 1% — 5 L8R I AE (1% & F
L5, i 2 Pros #EAT B RS

HEWA: BF BEARFE 47 E (30200044/C01040101 ) ; B 5 R K% FH4F 65 2 400 5 (200417 ).
TEE BT RIAE(1965 - ), &, BIBR, Bl WS EY R IR 5 Y i 7. E-mail: anxh2006@ yahoo. com. cn
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1 Sephadex G-50 %t/ id
PC-1:% 451 ~74; PC-1: £ 4 75 ~ 106; PC-II : & % 107 ~
148:PC-IV: & 41 149 ~182; PC-V : & 4k 183 ~220.
Fig. 1 Sephadex G-50 Gel chromatography
PC-I: Tube nos. 51 - 74; PC-II: Tube nos. 75 - 106; PC-II[: Tube nos.
107 - 148 ; PC-IV : Tube nos. 149 - 182; PC-V : Tube nos. 183 —220.

1.2.3 REFEWHRN RAHE B 2216E
SRR B 77 H 43 T A 8 5 T L R KR B R D
e [RHR R AR B, 7E LB SR 35 77 3 v 43 3l i A K
TR BT T < B 1 2 IR TR A 3 £ 2R AT, A
HEA 1 em BELCH B3 B0 N 20 pL H [ 0k
PR A2 ok 7y B4 B 2 Ik (4 B0 ), DA
TowE K CCK, D AR R 22 il C CK, ) 4 0 TR, 23 ) 7E
28 C(2216E ¥ 7)1 37 C (LB Hi 37 d6) i 55
I WLEEIRAR F JA [ 2 75 A 410 T B, F 2 52 4 s L )
Koo BUBENSVESR S H A B H A ¢ Ron (HUESE
T AME IR EE, A 3 IREEME AT
i), % ¢>1.5mm.1.5mm =¢>1.0 mm.1.0 mm
=¢>0.5mm.0.5 mm =¢ >0.1 1 ¢ =0 K}, 537
4+ 4+ +7 + + 475 4 + 7 TRIC 7R
TRo FERAME AR ER BRR P E RE ME, E 3 K.

1.2.4 “FBEABNHFIREERNS  KKE
1 em x0.5 cm 355 L A8 41 A 0. 05 mol/L Tris-
HCI(pH 7.8)410 pL,0.4% (w/v) Trypsin 50 pL,
PC-V ¥ 30. 2 mg/mL{ & T4} 1 0. 1 mol/L PBS,
pH 6.0 Vi ## )20 L, MR TS, 76 3R T RIE 5 min
G NN 0.2% (w/v) K (8 %) N-a-Benzoyl-L-argi-
nine 4-nitroanilide hydrochloride( fij 5 NBLAN )40 pL
JA B RN, RTEE A LA, F 405 nm KT H3)
94 2 min, Y8 WBEAEB) 0y % R . DLGE WA

501 7T 7 100

w809 180
- 10 Sz
. 3or 1 60 gg
o 2 Gg

201 440
1 N <

13
1or U 120
0 M 0
45 50 55 60 65
B AT/ min

Time

2 RP-HPLC 7} & PC-V JERLAEE R4 R m B
Fig. 2 Condition and results of RP-HPLC

PC-V Ax} R, 8T HL AL AA (B T 22 2 R e 400 71 771
k.

1.2.5 {RSMEIEHENE" B PC-VERET
¥730.2 mg A 0.1 mol/L PBS 1 mL pH 6.0 ¥ f#)
20 wLT 15 mm x 100 mm X%, L PBS L& PC-
V& 0o B, 37 C R 5 min, S0 A 100 pL &
2.5% Frig RS M A 6.25 ul 0.4 mol/L HY
CaCl,, JFUG I, 6568 10 s MAHRE R A — R, UK
7 74 2 TR AS T390 90 st 3.2 o BT 7 1) BP0 g o 33 o [
IR

1.2.6 RIUEMEME™  BURERSILE T4 g
BhCERE R 0.38% ) (HEL .2 000 t/min 25
A5 min, 3 _FIEW, H 0. 85% A3 Eh /K PE 4 41 i
TEE T 2 ERR RO R 1L, BRI
20 B I A= B £ /K AR BE B 107 ~ 10°/mL ¥R AR B
o BT 20 M BRI 20 L, 43 BN PC-V ¥ i
10 pL 20 pL.30 pL.40 pL, A A= 3 & K4 2 &
1.6 mL,2 000 r/min &0 5 min, %% T 540 nm
M GE . ¥ s e S BOGERUE .

1.2.7 SFEWNE T EXUF PC-V£ RP-HPLC,
1 13 AN B BT, 535 T LABUR , Shim R,
S H AR K 2 B PC-V 2 FIHUR AT 47 2
€, B 78 AT BT ( matrix-assisted laser desorption ioni-
zation time-of-flight( MALDI-TOF) mass spectrometry )
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1014 OE KA 13 %
W5 . ZAHRHTE A N 100% (1 25, HoH 2.2 HEEMEAN

#H 2-cyano4-hydroxycinnamic acid( HCCA) .
&R

2.1 HFEMNIFHRERSESY

Sephadex G-50 #¢/ke/= i B it B 1, 79 5 Wi gk
PC-1(51 ~74).PC-T (75 ~ 106) . PC-TI ( 107 ~
148) .PC-IV (149 ~182) .PC-V ( 183 ~220) = #ité

BT PUE G M PC-V W P2 474 % T8,
ViR ENT, 4 RP-HPLC #F— 5 B 4lifh, SLi &5
BRI 13 AN, IR & PC-V -1,
PC-V-2.--.PC-V-13, 8 2. % 1 F4 5K K E N
1~13, 7 EEIELE 2.

2

2 Sephadex G-50 Wi % %I/ i) PC-V W f1 22 2 #H
R AR L T 4 B I 13 AN, 4 T AT B
MR, 45 gk 1 frk. PC-V [ RP-HPLC =4
1~ 13 43 5l 0 K Jo AT BT, Aol AT BT, 4 2 €678 265 BR
W, BRI E R AR FFR R U, BT R
BT IEBUIEN 2 WD PC-V -2 XFHFEE KRN K fa 2k
73 55 1) IR T 8 T T TR /K /S, B B TR AN B G R
AR H P AE A, 45 AT T 2] PC-V-2( 0Dy, =
0.008) X & 3 ECER R AR B M DU EAE A . MR IX—
FUR K B UM = AP LB A A Pt — 2
R

1 PEFNIHIERKOREEEEN
Tab.1 Antimicrobial activity of Penaeus chinensis
. 5 M i 2 L%
ﬁlﬁéﬂ. PC-V The pz)flu‘itiiotaﬁﬂfjflgﬁ ;:of PC-V*
Type of strain
1 2 3 4 5 6 7 8 9 10 11 12 13

KAt H E. coli ++  ++ o+t - - + - - + + - - +

FHEFTE B. subtilis + o+t o+ o+ o+ o+ + o+ o+ 4+ + +

EHEMWE KA S. aureus + + + + ++ ++ ++ o+ +

H 6 2ZRE C. albicans +++ - 4+ - - + + - - 4+ - - -

#8390 E V. anguilarum - / - - / / - / / / - / / /

TEK SN A. hydrophila - / - - /7 7 - 7/ / / -/ / /

& 5 CHR/R AR I Y. ruckeri t+ /x-S S =SS S =S/
I/ TR IRA R % "RP-HPLC Y it 4 L ] 2.
Note:“/ "not detected; “ 3 "M The peak of each product was shown in Fig. 2.
2.3 “FEEOBIEITE N PC-Vi#1T. 4 REW, PC-V B A — € i il i

Xt PC-V 3 RP-HPLC P=4j3E 1T T 2 A &
TR0 SR A U0, 5 A S 0 38 0 ) 20 v
WARFIND, BT 4> & 2] PC-V & H RP-HPLC 4
B % 22 TR B 1 B R A 1
2.4 BRMFNAMEENE

i1+ RP-HPLC 4 & %) 7= = 8%, th il B A%

=2

YER (3R 2), T AR 2 ME T CHIRRFIAD .
2.5 HFENE

HEXTIF PC-V -2 HiE k% MALDI-TOF MS £
W, 2R WK 3. mE W, PC-V-2 BiE ko1
EH 1848 D.

H E X AR E K PC-V (R SMgt IR 14

Tab.2 Anticoagulating effect of PC-V in vitro

ME PBS(20 pL) G-50 %5 5 U&(20 pL) PC-V
Item I I I} I I 1
Jf]l?'?/p,L Plasm 100 100 100 100 100 100
S/ uL CaCl, 6.25 6.25 6.25 6.25 6.25 6.25
Yk 87 19/s Clotting time 410 420 410 650 660 660
J%Jﬂla‘flﬁﬂyﬁﬂﬁ/s Average clotting A3 657
time
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AT Rzt FA AR B b A BT 4 B R A Bk
WIAEHR 7R B A, i1k F 889 1 ( Vibrio anguilarum ) W&
JK S, 5 P 15 ( Aeromonas hydrophila ) € 7 I HE /R AR G
T8 ( Yersinia ruckeri) =5 3 P /K 7= 21 & P4 955 Ji B, i Y
AR EEZE AN 2R A5 7 i Y BRSO R, 5
R F B K IR 1 2R R R MR T R SR
—, BUEATA B AR BT s [ AR IE D

SEEY R IR, PC-V 2 % & 58 FCHR R #% KRR I
H PR P, X R BB — A EDR R R .
MR TR E B K= il o 6 B R SR 0 R IR W] RE 1Y
A BER X TETE B A T 7 A L B R Ikt —
WA R A EA R AT
K= AEDRRE IR B 16 7K 7995 55, AT 0k B 4ge B 7R A
I E B AR 5T R B, HAl i B3RS 4
FIT e 1) 45 7 LA K AE R DL 90 56 0 AT

PC-V -2 BRX & 5 [CHE /R 2% K BRI B s
YEAE, X KA B, 4 B E A BR B, F R IRE, i
BT B S R I — E ROAEIE e HR AT
A HE N D R A5 B B R s AR T
A2

PC-V-2 % MALDI-TOF & W, H 4 + & H
1 848 D. A4 K/ & A Al T 258 WA [E 0 A
SYE B PC-N R P E L™, JL4r FRH 1071 D
1311 D ZRAN ] - B 32 7 47 ey LA i3 ) T 4
Wi A P ik, Hr TR 5 652 D. PC-V -2 )
H A AP i — P 5.

6 TR TEES o B AR P B R 2 B A S ThRE A 4T 1015
100
2
52
H5
=
0 1000 2 000
T L
M/Z
3 BEAHTE
Fig. 3 Matrix-assisted laser desorption ionization time-of-flight mass spectrometry
3 i PRAMEEIIL SE 5, & PC-V -2 HIR &4 PC-V
1SR4

ELAT e Mpit M AF F » (8 AT 20 B B A8 A &
R BT .

Bl AT 8 R AR G <3337 A F TAZ Y
K, BMEBLFRAUTABRMEBETH LFFI 254
IFeg A ).
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Isolation and purification of a novel antimicrobial peptide from Penaeus chinesis

AN Xian-hui'?, LIANG Jian-guo', LI Wei-guo®, XU Chun-hua', LU Yi', WANG Xu', DONG Jin, ZHANG Chong-
xing' , ZHANG Ke-yun'

(1. College of Life Sciences, Nanjing Agricultural University, Nanjing 210095 , China; 2. Key Laboratory of Oceanic Biotechnology of
Jiangsu, Huaihai Institute of Technology  Lianyungang 222005 , China

Abstract: It is one of the important things to find more effective biological medicaments to prevent the disease
in aquaculture. The purpose of the study was to get antimicrobial peptide from Penaeus chinensis body fluid.
Some pathogenic microorganisms were used to detect the activity of the antimicrobial peptides. The results
showed that a novel antimicrobial peptide to Yersinia ruckeri was isolated and purified from Penaeus chinensis
by Sephadex G-50 gel filtration and reverse phase high performance liquid chromatography. The molecular
weight was 1 848 D determined by matrix-assisted laser desorption ionization time-of-flight ( MALDI-TOF )
mass spectrometry. It had characteristics of broad spectrum. It not only inhibited the growth of Gram positive
bacteria such as Staphyloccus aureus and Bacillus subttilis, but also Gram negative bacteria such as Escherichia
coli, especially Yersinia ruckeri. It also inhibited Candida albicans;a kind of fungi. The peptide could delay the
coagulation time as anticoagulant did. No inhibitory effects on activities of serine proteases and hemolysis were
observed in current studies. The study on the amino acid sequence and other characters of the peptide are nee-
ded in the future. [ Journal of Fishery Sciences of China,2006,13(6):1 012 -1 016 ]

Key words: Penaeus chinensis; antimicrobial peptides; isolation and purification; Yersinia ruckeri
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EE AR AR AE R o FERLHFR
har RUERFERELEFS AA P ERBBAOL T EARE S R SORBE BT

FERHATIR AT SV S FK AU ER R BURE L R =R E e R EAE |
AT B R ERE S S R E S S R E BB SRR R IR R v RO AREA S TR SR
WL E B e S TTIAE RS EIE AN R . gk . T E R

B G e P i R e A RO TR R UE AT R I & A AT BUE B RHT B LR A T L R R
NG S A R E ST I N A

AT ARA T, EMH 10 HHR. K16 FFA, B EOIUE,56 1. 2E & R ST, e E
BEIA T B A BT R ek, MRRAC S 82 —223, [ E A :6. 80 T, &5 1L 40. 80 JT.
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