P T RAFE YR 2008,16(5):442 ~445
Journdl of Tropicd and Subtropica Botany

FKINEKE T
BREe g, A

= & B R & a0 B B
17, A

1. BN EEA YRS SRR, BR BN 363000; 2. BEIFHE RFEHREEE, M 350007;
3. TERSMGLHEREYR, BE THE 352100)

= 85 7K/NREE(Chlorella p acifica R BUR 2 PR S UTIE \DEAE-S2 B TRBZEHTH SephadexG-200 ¥ B Uik BT
EABah 1 FEEB. £ SDS-PAGEWE, B LR G FRAHIN 61 kD 1 70 kD; ZHEE AN
#RE, AERUABASITRES 17 HEER, HPAERNVEERR, HKAHTERSRLER HERNWEE
B, EHEEES, 4HE B RN 8 B8 (Penicillium chry sogenum)F1 R HEARE (Rhizopus chinensis) 8 BRI
MHITER, X &R OB IR (Stap hy lococcus aureus)F [ #5597 IR W (A meromonas punctatayBAEMHAER, K E

BiGPE L AT R .
KER: BAKNRE; BIEER,; ik, MR
thE 4 #£5: Q946.1 XEFFRINED: A

X EHS: 1005-3395(2008)05 -0442 —04

Purification and Characteristics of Antimicrobial

Protein from Chlorella pacifica

. . 1* 2 . . 3
CHEN Xiao-qing , ZHENG Yi, LIN Xiong-ping
(1. Department of Biology Science & Technology, Z hangzhou Normal College, Zhangzhou 363000, China; 2. College of Life Sciences,
Fujian Normal Univerity , Fuzhou 350007, China; 3. Department of Biology, Ningde Teachers' College, Ningde 352100, China)

Abstract: A antimicrobial protein was isolated and purified from Chlorella pacifica using ammonium sulfate
precipitation, ion exchange chromatography on DEAE-52, and then gelfiltration on SephadexG-200. By SDS-
PAGE determination, the protein appears two bands with molecular weight of 61 kD and 70 kD, respectively. The
protein consists of seventeen amino acids, in which the contents of Glu, Gly and Asp are abundant. The protein

had strong antifungal activity against Penicillium chrysogenum and Rhizopus chinensis, and also exhibited

antibacterial activity against Staphy lococcus aureus and A meromonas punctata. The protein was stable under heat

stress. Antifungal activities were stronger than antibacterial activitives in the antimicrobial protein from Chlorella

pacifica.
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AT B BT BA T AR o & BE % K /) 3K B (Chlorella
pacifica)f B A BB ERE" , AR —P%t
WHIEE BT aifh, R0 E R aMmE, h
TR FI R IR R AL E A M A BB
1 AR B
1.1 ##

SEEG BEFP N 48 7K /N IR BE (Chlorella pacifica), 5|
B o ER e R TR B, SR K IR
HATIRG TR, FEFRIEER A 3 000 pmol m*s™, b/
B =12 W12 h, BFREE R 25 ~30C, BOTEHI 8
7% 8 d JHIBFRY), BLO LN, WERR, 4CRE
2R, Wk B REIFE R 2 E MR = # B e
YISC I = FIAR R AR AR LR R (YR R )
E R =B K BT (B R IR IR )

1.2 EEARNRNS 4L

BEIEFBOERAE K/ NRETR BRI T 0.06 mol /L,
pH 7.5 KIBHRE IR (PBS)F, B 4 CIKMER, &
RGBT 45 A AR S AR, B0, IS, L
BHMARBRE ZMMEL 30%, RS, B
4CTKMRRE, B.L, WERITEHE T EMBERREL
FZph, BT, R LB, BAEORERY, &
WIHL oA, SRR K5, 4CRE

BEEREREREMREEEOHER &
DEAE-52 #, [ 0.06 mol/L, pH 7.5 K PBS #k ¥k, F
F& 0.5 mol/L NaCl ¥ PBS # 17 ¥k B, 3 &
30 ml b, WERPLEE LS, B4 SephadexG-
200 4+ F75 247, LA 0.06 mol/L, pH 7.5 B PBS ¥
JiE, W 12 ml b, SeAME, I BRI BB ETE
PR E ARG, X TYE, RBgeHER, &A
Jo TR B 5 R 5 5 [R5 1A 4 5 3k (CBB-G250),
afiAb A o A 78 2 3R TR M Tk P G vl K (PAGE)
ELiE,

1.3 S FERIE

B Laemmli B 5™, 3517 SDS-BRA BB
BERLFELIK (SDS-PAGE), 73 BS BV BE 12% , Ve IS Mk
B 3.9%

1.4 SEBARSH

BEAKLMN 1 mg, A 6 mol/L th#R, E&
¥R 120°CKA% 6 h, FAZMKRE#H LR, XA
H 57 835-50 B MR B S0 0N E .

1.5 MABEMEERIIHIER

Budlifb /e i AR, Fofl B 10 mg ml' VBT,
SR BT 46 A v 0 T L B v D o 0 B B IR
H6 MEET 5 ml LEKSP, IRGBIBHEER
B, A E 40 ~45CHEF T, 125
G, M T RIS, FEE)S, REHELTH
B 4K(ER 6 mm)3 B ABBHREAZARE
BU& 20 wl, BT RT3 2 AR b, FBME—¥
M=, BEREREPERGE 36 ~
37°C, 18 ~24 h; EF 28 ~30C, 48 ~72 h)/5, 435l
MEMENE BER KD, U LB ELHE
RMERAE, BRI 2 NTATHE, SSRBCERIE,

1.6 HBEEDHT

KPR 1 (10 mg mI)2FIE T 50C,
60°C ,70°C .80°C £ ¥ 30 min, LARZACFREIRE T h
M, DEREURE - EE N A, Sl = A

2 GRS

2.1 BANKEREZEANS B4

BRKPMREEORHRBRENESES L
DEAE-52 #2#7, 53] 1 bl R k(A 1), fr-&
HFEAESEQN BB EEE, BRI IEE
Prikih . ¥ 45 /5 b SephadexG-200 ¥k — 2 44k,
BB RBIEE 2), EHEREL RS RN HR
AHEEE PAGUNNEES, ZEHE
PAGE HLIKR I Ky B —457, ULBAHL R H I 4E4L
C RBTE R T B R B TR EER

2.2 i EAWMER
221 SFEMNE

K /N KRB DL | 04 SDS-PAGE H K,
BRI 2 &4, FHEDH 2 M ERER, @it 55
R HEMENTBERROILE, 4 FEAH 61 kD
170 kD,
222 FEBRA

MR 1 EERABINKE, REEARESIH
We SRR W LASE, A/ NRESEE QT HAE
17 MEER, Hb, FERSEES, SEERA
¥ 1699%, RIRAXRLZARSHEAR, 734
1185% 5 12.1%, HEARSREAR S E&D, Y
0.634% 5 0346% ,
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Fig. 1 DEAE-52 chromatography of protein from Chlorella pacifica
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Fig. 2 SephadexG-200 chromatography of protein from Chlorella pacifica
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of antimicrobial protein on SDS-PAGE
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Table 1 Amino acid composition of antimicrobial protein from Chlorella pacifica (g mi™)

H PR Amino acid 4 Content H PR Amino acid 2 Content

REHAR Asp 3626 BHAM Glu 52
EERR Cys 1.06 SREAR Lie 14.16

KA Phe 632 BEMR Try W No detect
A Thr 19.02 HE® Gly 37.02
WA Val 189 M Leu 32.12
R Lys 12.12 WEM Arg 18.66
225 Ser 17.92 HAR Ala 2542
HEEAM Met 26 MR Tyr 30.52
241 %R His 1.94 fii 2 Pro 70

223 YU N 4 R B A R

B 9 FRATE Y, MK/ NERBEDL R & B X
4 FRANBEAHIME R R 2), HoAp, SHBE# A\ BRE
Sarcina utea) M HEHB K, MEBEER N
9.2 mm; HIR N £ %R B (4 eromonas sobria),
B EAE R 9.0 mm, K/NEREEDTE E X 4 Fp
MMM HIE IR E RN ER

Bk 7 FEES, BK/NRESEEBX 5
FhEHAMHAER, 2, X 7= % F % (Penicillium
chry sogenum) ¥ HI R B T B B, T B EE N
15.6 mm, B AT £ F BIE AN EE B 4tk
HIFE 7S B o UK O H BE 28 8% % 5L I (Ustilagu
scitaminea), T # B H £ K 144 mm, X} 2 i &
(Aspergillus niger) F1 £ K K B %5 B (Helminthos
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porium turcicum)IZ B MHVER . BA/NRBEIH
B AT BB R R B A e, X i s
W2 B HGE R A & H A — 3
224 I E ARG E

HLEE H7E 50°C ,60°C ,70°C .80°C F 2 FAb 3
30 min, FI&H St HACH B E A 1T R, K
WEHERA B TR, HHZEEAECT

®2 BANRREARNEHEE
Table 2 Antimicrobial activities of the protein from Chlorella pacifica

WEEER
Diameter of
inhibition
zone (mm)
HE  MEFHITE Bacillus subtilis 86
Bacteria & HEHEIRE Staphylococcus aureus 0
BRRN\EBRE Sacina lutea 92
HEEREREE Faaium oxyssporan 0
B RIRIEHE Pseudomonas fluorecens 8.8
ERIRIRIEE Aeromonas sobria 9
KT H Escherichia coli 0
LB TEHE Proteas vagaris 0
R RmIEE Ameromonas punctata 0
HE WNEBHE Saccharomyces calsbergengensis 8.8
Fung F=EHEE Penicillium chrysogenum 156
IR EE Rhizopus chinensis 8.8
BT Aspergillus niger 0
TR KBERE Helminthos porium turcicum 0
TBIRJR B Piricularia oryzae 84
HEBRBRREE Ustilagu scitaninea 144

3 i1

WEHRFRH, MEYH 5 Baib i Rt
BB AR U A BRI S, x40
BRI, R, WK/ NRER
E SR A L 40 B A BB 3 A )RR A 9
YERR, o BT B0 i 55 04 L A0 B i o, PR A
FHECATRE, 7E 80°C AL 30 min 4578 A T 14 o
HEHEAYP ORI SRAOTIEEA, WS
5 (Ginkgo biblobayFi{—H RGP E H, 7 90C
THE R T T A B B TR,

MY P24k PLTE B A P E LA 58
SoRE R, B0, 2 e e ) R A B LR SR
B BT RHANRER FREEERARE

KABGERZIR, RI5Y BZH, Ik BHiE s
BB s JLT PR SR = AR A TR IR A B4
FEE s R E AR R E R BRI TR IR A B 4
BOFHR ), iR A A K EEF. BT
B SR EA A= yE  a E  R d = P N
HiE, Ht, HAHDRE R A RSB AEE, R
AMHAEBRFIINEZ G, BEE—PHTR,

METLEE A VKRR TERYIR, BB EER
REFARIR . B E Ry 1L, EXMERE Qi S
RHEEPSHEYIRIRE I EE . Hi, &
LR HBE A v PR BT R AR 2 IR AE
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