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ABSTRACT : An antimicrobial substance was purified from the giant snail body extract (Achatina fulica) using
solid-phase extraction and separation on HPLC reversed-phase chromatography. The primary structure were
determined by a combination of an automated amino acid sequence and MALDI-TOF Mass. Its molecular mass
was found to be 1392.64 Da. This result was in excellent agrement with the theoretical molecular mass calcu-
lated from the amino acid sequence. purified peptide showed antimicrobial activity in vitro against Escherichia
coli D31. This result indicate that giant snail whole body was potentially antimicrobial.
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Sep-Pak Vac Cyy cartridget> WatersA} (Miliford, MA,

USApPIA 8k}, Tryptic soy broth (TSB)$} Lactose-
Boullion (LB) ¥ Muller-Hinton Broth (MHB): Merck
Al (Darmstadt, Germany)l|A] F33}ed Algel] AR&-3)siet.
HPLC-grade®] water (HO) % acetonitrile (CH;CNYS TEDIA
A} (Ohio, USA)} MerckA} (Darmstadt, Germany)ol|4] 74
8}91 L, Trifluroacetic acid (TFA)E Sigma} (St. Louis,
MO, USA)ESFE T3]3 3L, L o]9je] BE Al EF
< Agelein.

EHHO| (Conger myriasten25E| A|B9 £=

T4 239 dHgo] 45kgS 519 BE o] 1587
7rdsiAet. 24 5% HA) @3 Bl (Multi Blender
Mill, Nihonseiki, Kaisha, Ltd.)2 S}j3F 3 4°Col|lA] 244
7F FEsin. oAl FEES dAEe] (7,000} g,
4°C, 30831 S FHAHIL, AR MeOHS 1:5
(volvol)?] &R Hrlsle] dAEE] (8,000Xg, 4°C, 308)
2 A A4S AASY. $58 AE= EtOH ¥
NaCl& AJE (100 mL): EtOH (500 mL): NaCl (1.2 g) ¥]
+8 H7ksle] e (15000X g, 4°C, 30)E st
oA AkZolle] (1N HCl0] &3 HCKE A7)skx, 9
AEE] (15,000Xg, 4°C, 303)3te) AAES AA% F
Sep-Pak Cig cartridgeol] A1 35 T3}t Columno 2 X
Bl 10% MeOH (RM 10), 60% MeOH (RM 60) 2
100% MeOH (RM 100)%] A58 247t 82417} (Fig. 1).

Giant snail whole body (4.3 kg)
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Fig. 1. Extraction of antimicrobial substance from the giant
snail whole body, Achatina fulica.
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Fig. 2. Antimicrobial activity of the marine mussel extracts
eluted by sep-Pal C;g Cartridge. An aliquot of each extract
was applied to a freshly poured lawn of E. coli D31. A:
10, B; RM 100, C; RM 60.
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E. coli D31} &7 EAE Jepd RM 602 654 <)
HPLCHA & B3l 384 slefo| =2 Be) AAlsielct
(Fig. 3). A HAZ 54 7xF F%F RM 602 Vydac
Cis (10X250 cm, Waters, USA) columnoﬂ FAdsle] A A
39 FElxe o3 g <5 2.0 mL/min, B &
o] FE; 0 60% (120%), & 40°c4 Z702 A
At (Fig. 4). Sl e r%]—% Vydac Cig (4.6%
150 cm, Waters, USA) columnol] F43lgT £ 1.0
mL/min, B 4v]2] %; 20— 50% (60%)9] 7o
AAsIES Al HA = A DA 2UF columng
ARS8l B 4ol9) m=at 20 — 30%E AMSIslCh o
% @& size exclusion column?l superdex peptide
HR 10/30 (10X300 mm, Pharmacia, Sweden)s ARg-s}
et FHEAHLZ Zorbox SB -phenyl Ci3 (Aglient,
USA) columng AR&8te] H<4: 0.5 mL/min, 28% S-&
o] 2oz AAslgdel (Fig. 4). 2E o4 HPLC zﬂ,zﬂ
M A SWlRE 0.1% TFAE Z3sH= H,0 (pH
22)2} B £v2+= 0.1% TFAS E3sl= CH;CN (pH
2.2y8 o|43le] B £vl gradient® H2] A} =
8t size exclusion HPLCE 0.1% TFAS E3sl= 30%
CH;CN (pH 2.2) dmf AMS3ld 248 434720 A
Aol AM-EF F4AS 220 nm, 254 nmet 280 nmE A}
43lact.
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Giant snail whole body extract RM60

N 2
Ce~HPLC (Vydac Cis, 7.8 X 250 mm)
3
C1a~HPLC (Vydac Cig, 3.9 X 250 mm)
4
Cig~HPLC (Vydac Cis, 3.9 X 250 mm)
3
SX-HPLC (superdex peptide HR 10/30, 25 X 300)
3
SX-HPLC (superdex peptide HR 10/30, 25 X 300)
3
Cig~HPLC (SB-Phenyl Cis, 4.6 X 150 mm)
4

purified antimicrobial substance

Fig. 3. Procedure for HPLC purification of antimicrobial
peptide from the marine mussels, Achatina fulica. SX-HPLC;
size exclusion HPLC.
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Fig. 4. Reverse-phase HPLC profile of giant snail whole
body extracts RM 60. The RM 60 loaded onto a Vydac
Ciz (10x250 mm) column and eluted with a gradient of
CH;CN (dotted line) at a flow rate of 2.0 mL/min. The
fractions indicated by the arrow bar were active region
against E. coli D31,
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BA Foll 2 2 EEo didt Frdae 2>
Radial diffusion assay'l-S ©|838}o] E coli D31e| gt
A7 JAIE REs T I S-S oS3} 2T} (Lehrer
et al, 191). E coli D315 37°CE& TSBelA] mid-
logarithmic phase7}#] ®)o¥3tch. 2 % 1.0 M phosphate
buffer solution (pH 6.7)2.2 3 AA 3 Fulekad 1.0
mL (ODs;=0.1, 5X 107 CFU/mL)S LB%} &asich A}
43 LB wiA] AN okg3 72t} 5 X LB broth;
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Fig. 5. Final purification of peptide. The active fraction of
was loaded onto a Zorbax SB-phenyl C;3 (4.6x150 mm)
column and eluted isocratically 28% CH3CN in 0.1% TFA
at flow rate of 0.5 mL/min.

20.7mL, 1.0M PBS (pH 6.7); 20.7mL, D. W., 586
mL, NaCl; 0.5g, Low EEO agar; 1.57g streptomycin;
10 mg/mL Al8% 0.1% ZAF Soof] =o] AMSslge. &
HE LB ¥Rl 2-3mm HEY welld 9= & wello]]
ARE FUT F 37°C 1877 ekt ) clear zoned)
272 & FAEH.
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HElo|=9o] x|

23t (Mptilus coruscus) 3359 RM 10, RM 60 2
RM 1002 AH83led E. coli D310 W8l sod@4 L 24
3T (Fig. 2). 2 FolM RM 60& AH83te] 34 &
AL AHABAT RM 602 QA column} size exclusion
columns= TP LR AMSle] AAElG ), HE 2=
Zorbox SB-pheny! column (4.6X150 mm, Aglient, USA)
S ARkl 455 05 mU/min®E 8l 0.1% TFAS E
33 28% CHCNG| 580 27102 48l A5
(Fig. 5).
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Fig. 6. MALDI-TOF Mass spectra of antimicrobial peptide
in marine mussels. Anaysis was carried out with a voyager-
DE™STR spectrometry, c-cyano-4-hydroxycinamic acid was
used as matrix.
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