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Isolation, purification and partial characterization of anti-bacteria
peptide from the skin mucus of Monopterus albus
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(Huaihai Institute of Technology, Jiangsu Marine Resources Development Research Institute, Lianyungang 222005)

ABSTRACT An anti-bacterial and analgesic bioactive peptide named MAS-1V-4 was isolated
from the skin mucus of M. albus and purified by Sephadex G-50 gel chromatography and DEAE
Sepharose Fast Flow ion exchange chromatography. The molecular weight of MAS-]V-4 was es-
timated by Tricine-SDS-PAGE as 10. 4 kD, and its melting point was measured by microscopic
melting point meter as 208~211 *C. The anti-bacteria activity of MAS-]V-4 was assessed by de-
termination of the inhibition zone. The results showed that the growth of Aeromonas hydrop-
nila , Staphylococcus aureus and Bacillus subtilis was strongly inhibited by MAS-IV-4. In addi-
tion, the pain threshold of the mice was significantly increased when 0. 75 ml or more of MAS-
V-4 were injected. MAS-IV-4 also demonstrated weak hemolytic activity and serine protease in-
hibiting activity,
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96 JELAR s TR BB A SO WL (R 2 22 i SR 45 7 T B B MAE A W B S AE LR et e B R
HARSFH, X WIB R B EELR RS AN EEREENMAG (Kozlov eral.  2006), EKAANHAE A
B SR R A — S W R I VR FE A LR AR R B A 2 EE S PARE R ETHAE RK
R BT B (Kamysz et al.  2005), #&E Monoprerus albus R E L ROBKBIE T —, HAFRMM, BEHFE
B . REAMEN RS -ENHNE CREEEE O NEEKSSZ—G] F 20100, BHEHRFED
0L B T K BB AL S A2 BT RO AN, E AR F G TR RM(E B 2009, 3 M G B By 3E N BB 7 T
NE TR EA & MAFINLE . TR, WA TR THER B HX B 5K IRR
WY R MBI AR . AT A B #4540 5 85 PR K X LM PR SR AT R0 B AR O B R N 25 T R A
FH VBB 72 i B 0B S S 2B iR AR

1 ##5F*E

L1 #M#

L1 #HHFdE*®

B, WAL HEE BT APRTTS.

SIS EE R A A BK S BT Aeromonas hydropnila .8 55 [RBRIRFRE Yersinia ruckeri FIEBINHE Vibrio
anguilarum, B 41 . KGFTE Escherichia coli F 3 FHIAT B Bacillus subtilis LB BIRE Staphylococ-
cus aureus M B MOEHE Candida albicans, VA LYW RARLE SR,

1.1.2 B4
Sephadex G-50 Fl DEAE Sepharose Fast Flow 3 #} ( Amersham Biosciences) , Biologic Duoflow 58 £ it 2

MRS (ERMASRAFD LGS EE% R T EILCEETT .0 LT 3T D » XA-3 BAUE SRR B R
BENFED ,BH22 #IAEY) B 55 (H K Olympus 22 &), 040 B3 20k B RO A i AR 2 §]) » Synergy
HT £3hee % FLAR M ML (3£ 5 BioTek 2 1), % H Corning Costar 48 FLESFRMR ( L 1§ & R WA 2 H R A

C1DN
1.2 FHi&
1.2.1 AR AH &

AT W I rh A KN BB, T E SR AR SR 0.5 d, IHEGR IR I 4 4. G BE T TR K M UE I IR G
A3 518 FRFRAEL (120 mmX 200 mm) H, A AR F M E A FEe, ORI R R e i F CRALR T
BYRGHEE RERER, HEEAHE.ONTE 4 °C.12 000 r/min B4 20 min, B EHBRAHEFEESH.
1.2.2 Sephadex G-50 K EM 5 &

26 mmX 1 000 mm JZ#74E . Sephadex G-50 BERFIE R}, #2220 45 (1994) Wy e A0 38 364, A 0. 1
mol/L PBS (pH 6. 0) 4. b4 BEf 8, 2 280 nm Al 220 nm 48 69 % S (R, LU S A B4R VA {E
SR Ak AR AE B, o Wi R K 45 0 A AT B A T MR AS T
1.2.3 #Mth

%% Sephadex G-50 43 B (4% Wi/ 47 B 0> (12 000 r/min,4 *C,5 min), B _EE W MA BT E(BE > T &
3 500 Da)p, A 0. 05 mol/L ) Tris-HCl ik (pH 7. 8)BH T4 3 h, PRI EHIE | 1 X,

1.2.4 DEAE Sepharose Fast Flow & F & #%& &4

EF 12 mm X 200 mm (323 160 mm) Bk ,DEAE Sepharose Fast Flow ¥}, Biologic Duoflow 1 .
AT R G A 5 AR TR LR VR VE A R BB EE ML, VEBLME A 0. 05 mol/L Tris-HCl 2w (pH
7.8) e B UER W A M 0. 8 mol/L NaCl, i 1.0 ml/min, R 3E Biologic Duoflow i Z W &
BERMERM BRI, ST REREE 40 CHKAPTHRERERR 24 h L L, BRI LGS AR K TR
A HHEATR TR T4, —40 CHRAF. :
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1.2.5 MAS-NV-4 5FF6m

2B Schagger % (1987) Tricine-SDS-PAGE 3 3k J5 %, BEWR B 1500, ZCBRJE Ry 5%, B Uk T 4R B SR B
20 VHLIE B 5 E A MR8 B P, BB R 4 5 2GR BT WY 3E 4> B RE R, RV HL R & 50V, 4k 2 E Uk ; YR I K R
WEBIBIRY 2 e Ab (5 IR HLVK . AT 4 he FIZB D505 R250 Je 68 2 h, KBARR-H B AR RR 1L 7+ 100 R
BEHRRRKRERECES, BREWHEDEAR,
1.2.6 MAS-IV-4 & & 653 &

FH XA-3 B s A e B i R (X B 2006), AR T R T 1T .
1.2.7 #AERLERN

FMEEEQE % 199D 08 7 MEREHIURA Ao w=0. 06 FITEEMW .57 A H 100 pl 347 T LB
B b, FMER RS I 20 ] BEE R AR R E S B AR AR AT A & TR 4, BRI I AR (AR 6 mm, 2 J2) R IR 4K
K THRAEERMERE L. EE 3R, UXHAKESE, ABHEKSHIET 30 CH 37 CHIRHE DI
F£ 20 h, JUEME B ER.
1.2.8 4R4hiE o iE MR

X 3 FE 4G (2003) I 40 B8 1 4 o 3 » BUTIT 3 306 09 52 2% B O B A9 6 I VK 29 20 ml, 550K (Alsever so-
lution)# 1 1 AR S B F&.L%H,2 000 r/min,4 CE.C> 5 min, 55 1 R &0 2 A9 L35 RN R i 3%, 4% 8
#F ., BT KR EREE LEREBLO 6, R85 R KRR 10" ~10° L4/ ml CR AR
BEF I AN ARG B0 B R A . BB TE M 30 pl I AKE S W 30 pl, AR BB K AN 2 £ 1.6 ml, 37
CA£IR 30 min, 2 000 r/min B> 5 min, B EIEW 400 pl JIA 48 FL Costar fLEGFARM , & 3 K, 7£ BioTek
Synergy HT B bRAY b 58 H 540 nm WOGAE (UL AR BRER K BARAE S X B . W ILIE PR DL Aso RAR Asyo 8K,
hd, B I A AR G
1.2.9 RIS S iE AW

HURE L 20 pl TR P, L% PBS UERE S X R, 37 "CARIR 5 min, A 100 1 X8 if1 3% (55 1 K& .015
B EWEW W 1. 2. 8)H1 6. 25 pl 0. 4 mol/L A CaCl, , FF IR I, 40 30 s AHAE A 1 Y RINKRE
T N R B, 30 % B 7 st ) B Ok ofn 3% % F5 A IR) CRI36 RESS 2003) I 3 B8 [ i 75 I 1) Lo of FRR st 106 A A 5 1.
b e BB 158 B 0 ) 6 i
1.2.10 2R 8%& G874 A & Eg

2 822 5 B4 (2006) 1 )7 15 K IR FE Costar 48 FLEGAR AR _E A 0. 05 mol/L pH 7.8 Tris-HCI 410 pul,
0.4 Y B2 1M (Tripsin) 50 pl, BE 5 20 pl, I FAEBEE 5 min, LK MR Y N-2K P BEJE- L5 2 E-4- A0 %
AR PR (NBLAN) 40 pl, B 2% ¥ 57, IR AXAE 405 nm AL 4348 4 min, B 30 s &M 1 W, i+ E #E3h /)
SRR . LLZE rh g R R S X IR 3 e R R B AL RS T Yo 22 T R A D o Ak
12,11 e Rh B0 %R

SR WTH Q9D MBARIE, BUAE N 1941 g (@R DA R. BKRET 1 d, 50k &4 /D K, B
14~ 1000 ml AR BACHAR . B F 5520. 5 CHEE KB (BEAFIRH —E E#Alokm . HEFRREN
AN BB, K 1 R8N BURA BRI i [E et R e et . 38 BREAR, BUS/h B BRUIR 32 B4 T A BE AR 19
B . /NELE R B AR 2 H BRI B TR S R TR A I IE] Cs) s 4 S B R AR R R S R /DN R
B, ML REHE/NF 5 s BROKTF 30 s SRBkERE F 2 AF . MR 1 h, 38 005 H i 5 % = A, BURIKIE#
I 10 S H4E AV Ry 22 B 45 24 B R A B, DI BIE R AT 30 s ek

B EREMB/NEA R R 15 4,84 10 B, 4254 5 58 B 0. 25.0. 50,0, 75,1. 00 ml # & 3%
f W, N TR ZF B v B A FEER K 0.5 ml. S FIFEL 24 15.30.60 min J5 W E & 4 W HE. #&HED/D
BT I A BB R PO AR B2 /S B EIR & a3, el m S 8E R R kAT
L.

SR 4y 3R = (A 25 A sh iy o IR B — X BE 2 S Mo B (ED /%o IR 4 3 9 R < 100 %
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2 BRS5SW
3.0
2.1 E8EFBEFEEL Sephadex G-50 ERIME LR 25 MA?; =t Ao
£ -"”A
2.0 fn 2200m
H% F7 AR B W 4 Sephadex G-50 43 B5, A5 RAE 1. I < 15 i
B 4 A ERSY . 5B 45 & N MAST.MAS I .MAS 1 1 MAS- V. 10 Y asd
N ; , - 3 i 3 MAS-IV
HOTB A SRR IR B A L s s, 5 ——
%w_‘% 1, 0 50 100 150 200 250 300
N - — H ¥ Tub
B 14 NIRRT 7 T A0 0 B B R R L 3L T
1 MAS- VAT /K SERE M FEAE HASHKRE. S EH Bl 1 s KBTS Sephadex G-50 947
HEREMKXGARE 5 P E MM ERCRET, BT R Fig.1 Sephadex G-50 gel filtration of
MAS-[V st — 4405, M. albus skin mucus
#& 1 Sephadex G-50 S HEH 4 MEMNHEH YR
Table 1 Bacteriostatic activity of the elutes from sephadex G-50 gel filtration of M, albus skin mucus
178 B8 B 42 Diameter of inhibition zone(z=+s,n=23) (mm)
B IEGS
Separation peak KB MiRFRATE & Railess 35| KEFHE SEHAMEHRE L EIN: &0 [RER/RBR
A. hydropnila B. subtilis C. albicans E. coli S. aureus V. anguilarum Y. rucker
MAS-1 7.6+1.0 6.3+0.3 7.3+1.1 6.3-4+0.4 7.3+1.4 6.2-£0.3 6.0+£0.0
MAS-TI 7.240.6 6,540, 4 7.3£0.5 6.540.5 7.340.6 6.1+0.2 6.2%£0.2
MAS-1I 9.5+1.7 8.7£1.5 8.3x1.1 9.5+1.4 8.230.8 6.1+0.1 6.8+0.3
MAS-TV 10.5+1. 8 9.54+1.7 10.3+0.9 10.340.8 9.840.9 6.2+0.2 6.610.4
A T B
Distilled water 6.0
(Control)
L JE4CH B2 6.0 mm  Note:Diameter of filter papers:6. 0 mm
2.2 MAS-N i DEAE Sepharose Fast Flow B F X ZE #4008 R IMEHE
¥ MAS-IV 22 DEAE Sepharose Fast Flow & 73 # Buffer B oo
. £100 )
RN AR AR 2. JLICET) 7 A A MAS-IV - ' 1 Lo
1.MAS V-2, MAS-IV-3 . MAS-IV-4 , MAS- V-5, MAS-IV - » e
6 A1 MAS V-7, 2 B4 BIARTE R 1.2.3.4.5.6.7, | joose
BRI 7 AN 4 F X R KA TR A BEAT B L ,[0-023
O RERE KA AT 8 L & 75 (0 30 29 BR oA 17 90 o8 08 Mk i, Lo
%%J’L%2c ‘\k L LA A L R A TR AL MR |
e e Q 120 240 360 480 600
M 2F H, MAS-IV-4 X 0 7K A5 B 08 L A B AT Min
EEAHERE M AR L.

2.3 MAS-N4 i FENE

] Tricine-SDS-PAGE H, 3kl i MAS-IV-4 2> F&# K&
i, R ILE 3,

& 2 MAS-IV#% DEAE Sepharose Fast Flow

EFRHBNFEER

Fig. 2 DEAE Sepharose Fast Flow filtration of MAS-IV

HE 3 &M, MAS- V-4 545 I AR E sk, BN EASFRESTERKERTE,ITH

H MAS-V-4 B K4 F 54 10.4 kD,
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2 MASNEFIHRENSBENMNEHYR
Table 2 Bacteriostatic activity of fractions of MAS-IV DEAE Sepharose Fast Flow filtration

111 & P8l B 4% Diameter of inhibition zone(z=+s,n=23) (mm)

AE R i
Separation peak RSB T i B 2F AT SRk $ 3] KIGHFHE LR OMERE
p p
A. hydropnila B. subtilis C. albicans E. coli S. aureus
MAS-V-1 6.840.3 7.0£0.4 7.0£0.5 6.52£0.2 6.8%0.2
MAS-V-2 7.2x1.0 6.310.1 6,.510.2 6.31+0.4 6.8%0.3
MAS-IV-3 9.5+1.0 8.2+0.6 7.240.6 7.54+0.7 8.7+1.7
MAS-V -4 11.5+0.7 10.540. 8 7.2%0.3 7.240.3 10.840.9
MAS-[V-5 7.3%0.2 6.5+0.2 6.5+0.3 7.240.6 7.0£0.5
MAS-IV-6 6.4+0.5 6.540.3 6.31+0.3 6.5£0.5 6.5+0.4
MAS- V-7 6.2+0.3 6.2%0.2 6.0%0.2 6.5+0.3 6.7%0.5
IR O D 6.0

Distilled water(Control)
FEHKHE BHAH 6.0 mm  Note:Diameter of filter papers:6. 0 mm

2.4 MAS-NV-4 B8 S

2% XA-3 WRUE AN RE  MAS-IV -4 HUE IKBIME S 208~211 C, M SIS E BN, # — B IEB A S5

SrEEH) MAS-IV-4 B 4 BB 5. %3 MAS-N-4 R MiEY
Table 3 Hemolytic activity of MAS-V-4
2.5 MAS-IV-4 K7 #0 5 i i 1 MAS IV 1 67 15 Ao
B . Hemolytic activity of MAS-TV-4(Asy)
BT 1. 2. 8 Xt MAS IV 4 3645 9 1L 3% 4o 1 e —
g5 R W% 3, MAS-IV -4 0.021 0.036 0.027 0.030
MR A LIE B, MAS-IV-4 BLA& % 55 1 % 1L %} i Control 0 0 0 0
b

HITHE 1. 2.9 X MAS-IV -4 HEAT S MEE I 376 1 3k 56 5 oA 46 0 20 8% I 778 1
2.6 MAS-N-4 £ 58 E 580§ 5 &5

Xt MAS-IV-4 #E47 22 E BR 2R X BE-0 ] 500 05 A ), 45 SR A0 18] 4 BoR
B 4 & L, MAS-IV-4 B H 2 i0 R 08/ T30 B R BT MAS-IV -4 A G055 Y 22 EIR 28 1) I 40 0 300 056 1

kD M 1
30.0
0.08-
0.07
204 0.06%
0.05
4 004}
14.3 0.03}
0.02r
0.01}
0 1 1 1 i
5.5 0 50 100 150 200
= i1 B} (8] Reaction time (s)
B R g X B, SR S MAS- TV A4
Bl 3 MAS-IV-4 f Tricine-SDS-PAGE H, 3k Dotted line: Control;Solid line: MAS-IV-4
Fig.3 Electrophoretogram of MAS-IV-4 K4 MAS-1V-4 8922 & 12 5 1 B0 6 570 76 24

by Tricine-SDS-PAGE Fig. 4 Serine protease inhibiting activity of MAS-V-4
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2.7 MAS-N-4 x/MNERBRENRT

12,11 #RE L W E MAS-IV-4 X /b BRIBBIEM 45 R ILEK 4.

4 ATLAEH L ZELZE 30 min J5 . W E K 0.75 ml/ B 1. 00 ml/ RWAHHS5ES AX RAMYNFEY
FREARENS, E5 KRR B EKFEP<0.05), A2 60 min 5, 7&K 0.75.1. 00 ml/ R A HHS = H
ot HE 20 Bl 4 84 7 2198 B0 22 SR aA BIR B E K (P<<0. 0D, B REER H 0 R W] 25 8) 98% ., fH 0.75.1. 00 ml/ W
AMFEHZREI TR L2 30 min B2 60 min, EF W REBNBEKFCEPRIRE) ., dbRHEG RESH 0.75
mi LA MAS-IV-4 X/ BUR W S0 REA 3] 2 8952 mi .

£4 MAS-NV-43/hERBHREMNHIA(zEs,n=10)
Table 4 Effect of MAS-IV-4 on the pain threshold of mice (zZs,n=10)

. NP B9 B0 % 75 K (7] it 18] B 9 (L
A TS 0 Basic pain Pain threshold at different time (s)
Group Dose (ml/mice)
threshold (s) 15 min 30 min 60 min
i BR 4 S HER K 0.5 ml
A EBEBAK 0.5 m 20.343. 3 11.6+2.5 11.541.8 10.841. 4
Control Normal saline 0. 5 ml
12,5+2. 4 14.7+1.9 14.24+1.9
0.25 21.2+2.4
2 (8%) (28%) 31%)
0. 50 19.643.6 15.1%3.3 16.0+3.1 17.2%2.2
.5 .613.
i (30%) (39%) (59%)
Treatment N
+ + +2.0%"
0.75 20, 84 4. 1 18,0+2.3 20.6£3.9 19.4%2.0
(55%) (79%) (80%)
100 20. 6L 4. 5 20,8%3.6 22.6+3.6* 21.4+2.8""
' T (79%) (97%) (98%)

L SR EX AR, « P<{0.05; » x  P<{0.01;2. {§ S AN B LA WHIER E X
Note. 1. Compared with the control group: * : P<{0.05; * % . P<C0.01

2. Analgesia percentage of animals in treatment group was in brackets

3 g

18 2 L35 #8870 1) R AR Z 4 M 3h 4, LA I S BE BREE 120 o0 19 3R 48 %% (Systematic immunity) % R
2%, R BRI R R TR AR B R R AR E R, HPEREI WK BT, X LR
B A R E R R AN B 2 B SRR A RS MUK R RS U/ B A, RIER AR
R E R R PR E BRI, K B4 (2007) B S 1 A 18 R 4 B AL S ERE 1, R R
(2007 EBEIM VE P B A b T A B AR RE A AT RN BRER T S THEK MAS- V-4, B
RALEEAMH G WK SR T BB M G M EFRTEMe RO ERANER, XBEHYRNSE
FBFST R AUH 85T P AT %8 885 68 55 B ML 60 T 4% - 100 EL A BB E B G D BB G BB Z NS
BT Ay i PO AE (BRIF TS 199D 34 T NS R,

HLEMEEAMUTMNHRSTEARPORE. RN FEAR. EAERYHELIRPRE
TR A, T LA ok UL £F 4 4 B 22 SR (T WG G FE F T 7 2 11 9 (BRI 2005) . 22 8 BR 7% 1 G 400 0 7
555 P A0 T R AL NS MR AL 45 A, 400 o T ) A B L S kS A T M G T A T 90 0 B R AR K
. B EBRTE R B I P 6 R T AR B B A WUBL A A 0 IR R SR B R A A BES h MAS
V-4 2R BR7E (B 3005 M5, FOAE PR A A R

ORI MAS- V-4 EHBURVER, AR A G EYEZHER. SVEFENHFEL - PEENEH
B, TR H RS R K L R BB B ROk A WS T RO P g T LR AR IR AL 2 (D RE AR R AL & 7
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