37 4 Vol.37 No.4
2013 4 JOURNAL OF FISHERIES OF CHINA Apr. 2013
: 1000 -0615(2013) 04 —-0614 - 08 DOI: 10.3724/SP. J. 1231.2013. 38284
pH
1234 123 4% 14 14 14 5
(1. 361021;
2. 430072;
3. 100049;
4. 361021,
5 () 361021)
: pH ( pH
3.0.4.0.5.0; pH 2.0.4.5.7.0) (
)
. :pH 4.0
16.43% 2 ; 3
pH
1 1 le 1
: S943 CA
1-3
:2012-08-03 120124228
( ) ( nyhyzx07-043) ; ( JA09157) ;

(3502720110014) ; (3502720103023)

E-mail: rzguan@ jmu. edu. cn

http: // www. sexuebao. cn



4 :pH 615
| o
1.4 pH
1.1
Source
( ) —-80 C o SR RPC-ST4.6/150 o
( E. tarda B09) . SmLA A cAl( pH
( Aeromonas sp BIS) . (A 2.0 0.1% TFA 2% ACN) \A2(pH 4.5 0.01
hydrophila B27) ( ) mol /L. 2% ACN) A3(pH 7.0 0.01 mol/L
o 2% ACN) 45 mLLB (70% ACN)O
( TFA) o ~100% o : AKTA Purifier 100
1.2 :1 mL/min . VO 3 pH
150 o
g 900 mL 10% 1.5
10 min( 6 000 r/min) o
4 C 4 °C 10000 x g Milli-Q 10 ku 4 C
35 min ; 500 mL 10% 10 000 x g 10 min
4 C 3h 4 °C 10000 x g 35 Sephadex G25 o
min AKTA Purifier 100. 300 mL
o ( 10 mmol/L pH 6. 6) 1 mL/
min T A0 i o
500 mL 10% 4 °C 3h Source 5R
4 °C 10 000 x g 35 min o RPC-ST4.6/150 o
300 mL 10% 4 °C 10000 x g SmbL A (pH?20.1%TFA 2%
35 min o ACN) 45 mL B (70% ACN) 0 ~
10 min 4 C 100% o : AKTA Purifier 100
10 000 x g 35 min o *1 mL/min DA o
500 mL Milli-Q 10 000 x g 10 min 1.6
10 ku
8 ~10 Psig Bradford
10 ku -80 C o A
1.3 pH 1 x10° cfu/mL 20 mL
1 x10° cfu/mL o
Milli-Q 10 ku 4 C 4 3 mm 3
10 000 x g 10 min ( HiTrap™ 16 pL 500 pg/mL 4
CM FF 5 ml) o 16 pL Milli-Q 28 C 24 h
AKTA Purifier 100 A 0.1 mol/L o
(pH 3.0.4.0.5.0) ; B 4 mol/L 250.125.62. 5.31. 25 pg/
° : 20 mL A mL o
: 100 mL 4 mol/L 0~
100% 1 mL/min 1 280 Anderson  ’ o
nmo 3 pH 1 x10° cfu/mL
= / 10 ku 500. 250+
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125.62.5.31.25 pg/mL o
96 16 wL
16
pL 0. 85% ;
16 pL 0.85%
32 nL 0.85%
o 96 28 C 3h
50 nL MHB 28 C
21 h 0Dy, o 2
(K.%)
ODﬁZO -
ODgy) J x

K% = (1 -(
OD620) /( OD620 -
100%
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Fig.1 Effect of different pH solvent in cation
exchange chromatography for isolation of
the protein sample of MW <10 ku
( a) solvent of 0.1 mol/L sodium acetate pH 3.0; ( b) solvent of
0.1 mol/L sodium acetate pH 4.0; ( ¢) solvent of 0. 1 mol/L
sodium acetate pH 5. 0. The asterisk indicates flow peak the

arrow indicates elution peak.
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Fig.2 Effect of buffer solution with different
pH in reversed phase chromatography for
isolation of the fractions obtained from
cation-exchange chromatography
() solvent A1(2% ACN/0.1% TFA pH 2.0); (b) solvent A2
(2% ACN/0.01 mol/L sodium acetate pH 4.5); ( c) solvent A3

2% ( ACN) /0.01 mol /L potassium phosphate pH 7.0) .
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7.00.01 mol/L 2% ).

Fig.3 Effect of Sephadex G25 gel permeation
chromatography and reverse-phase liquid
chromatography for isolation of the
protein sample of MW <10 ku
(a) Elution profile for Sephadex G=25 gel permeation
chromatography of the protein sample of MW < 10 ku; ( b) Elution
profile for reversed phase chromatography of the fractions obtained

from Sephadex G25 gel permeation chromatography.
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10 ku
1 x10° cfu/mL B09.B18  B27
8 ug
( 1),
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1 10 ku 1 x10°cfu/mL B09.B18  B27
Tab.1 Antibacterial activity of different quantity protein sample of MW <10 ku against 1 x 10° cfu/mL
B09 B18 and B27 with agar plate diffusion method( radius of inhibition zone mm)

/mm
different quantity protein sample bacteriostatic radius
bacterial strains
8.0 pg 4.0 pg 2.0 pg 1.0 pg 0.5 pg
B09 11.00 +0.85 0 0 0 0
B18 13.20 +1.27 0 0 0 0
B27 15.50 £3.11 0 0 0 0
2.5 10° cfu/mL B09.B18  B27
10 ka2 5 1 x 10° cfu/mL
I x B09.B18  B27 o
2 10 ku 1 x10° cfu/mL B09.B18  B27

Tab.2 Antibacterial activity of different quantity protein sample of MW <10 ku against 1 x 10° cfu/mL
B09 B18 and B27 with microtiter liquid culture method

/ K. %
R, different mass protein sample bactericidal /bacteriostasis index
8.0 pg 4.0 pg 2.0 pg 1.0 pg 0.5 g

B09 100% 100% 79.75% +1.83% 65.27% +2.00% 28.05% +2.33%

B18 100% 100% 85.04% +3.13% 73.35% +4.39% 30.79% +3.19%

B27 100% 100% 96.38% +3.49% 87.47% +2.71% 45.07% +2.35%
3 3.2 pH
3.1 pH ( reversed phase chromatography

RPC) N
pH o pH
pl pH > pl o pH
o pH pH2 ~4 pH
/ - pH

o Noga s pH
5.5 ( white pH
bass Morone chrysops female x striped bass o 10 pH 9
Morone saxatilis male) Piscidin 4. pH
Wang ° pH 5.0

( Siganus oramin) o
( Cryptocaryon irritans) ! pH
o pH4.0
2 pH9.0 (0.01 mol/L Tris-HCI 2% )
4.0. "

o Jiravanichpaisal

0.05%
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TFA

( Pacifastacus leniusculus)

astacidin 2,
0 pH
100%

7.0
pH

pH 7.0

3.3

o

Sephadex G25
1~5 ku

1~5 ku

pH2.0 4.5 7.

. 16
- Birkemo

pleurocidin
Hipposin
iwanovii) o
Hipposin
. ( P. flourescences) .

anguillarum) o

13-15

Cy5-Cs-Cy
3.4

10 ku
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0.625 pg

o
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Effects of pH and chromatographic column on isolation
purification of antibacterial peptide from Japanese eel liver
and determination of antibacterial activity

ZHANG Dongling' >** GUAN Ruizhang' ***" HUANG Wenshu' *
XIONG Jing'* XU Jisong' * SONG Baodong’
(1. College of Fisheries Jimei University Xiamen 361021 China;
2. State Key Laboratory of Freshwater Ecology and Biotechnology Institute of Hydrobiology
Chinese Academy of Sciences Wuhan 430072 China;
3. Graduate School Chinese Academy of Sciences Beijing 100049 China;
4. Engineering Research Center of Eel Modern Industry Technology Minisiry of Education Xiamen 361021 China;
5. Subio-Tech( Xiamen) LTD Xiamen 361021 China)

Abstract: In order to quickly isolate and purify antimicrobial peptide different flow phase pH values( cation—
change pH 3.0 4.0 5.0 and reversephase liquid chromatography pH 2.0 4.5 7.0) and different
chromatographic columns ( cationchange and gel chromatography coupled with reverse-phase liquid
chromatography respectively) were used to isolate and purify antibacterial peptide from Anguilla japonica
liver and the results were analysed and compared. The merits and drawbacks of agar plate diffusion and
microporous liquid culture methods on determination of antibacterial activity were analysed. The results
showed that pH 4.0 buffer solution was the best flow phase in threepH-value buffer solutions which had
16.43% extraction ratio and isolated two elution peaks; We did not obtain perfect result from reverse-phase
liquid chromatography ( RPC) in three-pH-value buffer solutions; Sephadex G225 gel coupled with RPC
significantly improved the isolation effect elution peak amounts were greater peaks were sharper and
narrower baseline was flatter and low than those of cation exchange coupled with RPC. Agar plate diffuse
method to determine antibacterial activity was simple to operate and experimental result was intuitional. It
required much protein so it should be used to determine antibacterial activity during protein crude extraction
period; Microporous liquid culture method to determine antibacterial activity was sensitive. It required little
protein so it should be used to determine antibacterial activity during isolation and purification of protein in
chromatography period.
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