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AR, FiE: WA LA B PLA, ZEERRINUT 43 5 53t & B 3 ARG F MI7 (psyer) P26 (poging ) > Ny (P ) o SR B
AT B0 T A TS B R R R AT AR R A B 5 S B T (G ) 4 68 7 80 BR B RN KT B LR B BR BRI S B R
(G7) RIGFFIE GEMRAT A 2 RS AT IR LE 37 CHERE 2.5 h A EHIMRITE T 37 CHEEAEHIR 18 ~24 h, il R G — Bk L
B ERC(CFU) I E S E G MR Z . 558, 1A 5 PLA,MI7 XFAR BFT 1E 4 o 65 8 75 BR 1 R % BK 187 19 2% 18 1Al 1A
FREA R Y = 1. 464X +3.795(ED,, 6. 65 mg-L '), Y =1.152X +3.419(ED,, 23.57 mg-L "), Y 0. 836X +3.832 (ED,, 24.95
mge L") s X KM AT B 8008 TR Sl AT B S BT B A % B R UA 5 R AR B M 0 Y = 0. 877X +4.054 (ED,, 12.00 mg-L™") ¥ =1.094X
+3.371(ED,, 30.83 mg-L™"),¥=1.027X +3. 626 (ED,, 21.77 mg-L™") ; M17 K4 F X G B 5 G~ 1 ¥4 508 (0 5 15 1% .
P26 I N, % 4 o €5 % 745 BR B8 1 2% 8 101 9 J7 240 31 : Y = 0. 915X +2. 766 (ED,, 276.39 mg-L™") ¥ =1.389X + 1. 668 (ED,,
250.52 mg-L~"), P26 1 N, X RIGHF- B ATEEIE 5 FEH .Y =1.327X +1.437(ED,, 484. 18 mg-L~"), ¥ =0.881X +2.903
(EDy, 240.02 mg-L~") ;N Al P26 Xt G * B 45 F 00 M A8 BG4V  (H 6 G~ P R R T MR 55 o M7 K40 7 % 4 3 €00 % 4 BR B 1Y)
ARUETEPESR T P26 J N, MI7 JIk 43 %8 KM FF 14 19 8 18 16 PE I 3 P26 S N, 0 S5iR:AT4E BN LA B PLA, fR=F X 35
17 A GEAETRFRFL R K M17 X% G WA G~ WA BB MR THIEYE X AT a8 5 M17 ik4r 730 5 T 540 45 5 0F R EAEHTA X,
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[ Abstract | Objective: To study and compare the bactericidal activity of the polypeptide M17, P26 and

N,,, which derives from hunman group Il A phospholipase A, (PLA,, phospholipase A,) in vitro. Method:
Peptide M 17 (ps,7) > P26 (pooina) s N, 11 (p,.,) were synthesized according to the sequence of human Group
I A PLA, amino acid. Six species of bacterial, Gram positive (G ) Staphy lococcus aureus, Bacillus subtilis,

Enterococcus faecium , Gram negative (G~ ) Escherichia coli , Acinetobacter baumannii, Bacillus pyocyaneus , were
incubated with different concentration of polypeptides at 37 °C for 2. 5 hours in a water bath respectively. Then the
reaction solution was diluted and agar plates were poured. After 18-24 hours incubation in the thermostated
container at 37 °C. The colony formed units were counted and the bactericidal rates were calculated. Result.
Regression equation of PLA,M17 bactericidal activity on the G bacteria ( lococcus aureus, Bacillus subtilis,
Enterococcus faecium) were Y =1.464X +3.795 (ED, 6.65 mg-L "), Y =1.152X +3.419 (ED,, 23.57 mg-
L"), Y=0.836X +3.832 (ED,, 24.95 mg-L ™ '). Regression equation of M17 bactericidal activity on the G~
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bacteria (E. coli , A. baumannii, B. pyocyaneus) were Y =0.877X +4.054 (ED,, 12.00 mg-L '), Y =
1.094X +3.371 (ED, 30.83 mg-L '), ¥ =1.027X +3.626 (ED,, 21.77 mg-L™'). PLA,M17 possessed
potent bactericidal activity on the G* bacteria and G~ bacteria. Regression equation of N, ,, and P26 bactericidal
activity on B. subtilis were Y =0.915X +2.766 (ED,, 276.39 mg-L "), ¥ =1.389X +1.668 (ED,, 250.52
mg-L""). Regression equation of N, , and P26 bactericidal activity on E. coli were ¥ =1.327X +1.437 (ED,,
484.18 mg-L™"), Y =0.881X +2.903 (ED,, 240.02 mg-L""). N,,, and P26 possessed strong bactericidal
activity of G “bacteria, but weaker activity of G~ bacteria. M17 possessed stronger bactericidal activity than N,
and P26 on B. subtilis and E. coli. Conclusion: Peptide M17 derived from human II type A PLA, highly conserve

region possesses a strong bactericidal activity, this may be related to the M17 peptide molecules more easily binding

to bacteria.
[ Key words |
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PO R — R BA R E SR LSS, th TixX
B RO IR AN [, 454 2% 5, $0 A 1% A PR BN —
BE W — ERBIRE B — A B R K
T2 HAR R T A AE BV AE T8 S5 AR W n &% i L 26
AW WAFTE TARGE R n B dy, — S Y AP A
U K o SE ARk, X RAR BT I A AT AR i 2 Ik
FEAT W IR AT 5T/ — DB A, — LE TSR AS
TARKA 1, sk A LR E AT A IR, B & kA
TR R B 5T B BE . ON A BB IE BE A,
(phospholipase A,, PLA,) , W # My /Mg 24 T A 1Y
PLA, , o — i 2 B 0 18 85 1, 78 15 3 By 48 40 7 J%
Yi R AEE EE N BEERE A TA K
WENREE A, 73 T4 A i 2 IREAT e e F 5, 54k
Y EAT B AR HT A IR 231, O X BT A BT R R
SR HEAT 3 AT, T K B T IR S T T 2 A 4 i — sk

(S
1 ##
1.1 {5F  Hepes FI/N4 I3 H & A ¥ b b 5t

Solarbio 2% &) P i ; LB B5 35 A8y (4t 5 1009533) . A=
PR (EE) ARA AR LB E R EE (it S
100127) -1 A Jb 50 B& B R ST AE A IR 2 5l Tk
CaCl, (it 20081106 ) : BCER PR AL T30 | A= 7
RPMI-1640 (#t5 970810) &y Gibco BRL A &) 7= o

L2 Z0mE 3 A PER (G ) : &m0 A 4
BRE ( Staphy lococcus aureus, ATCC26003 ) | i B FT
( Bacillus subtilis, ATCC63501 ). P& g ¥k
( Enterococcus faecium ,ATCC32088) ;3 F 2 = [H M B
(G~ M) : X ¥ % ( Escherichia coli, ATCC44113) |
15 N Bh K 7 (Acinetobacter baumannii) | 2% W ¥ &
(Bacillus pyocyaneus, ATCC10104) , VL I #5 #fE B8 A

human group II A phospholipase A,;

conserved region; antibacterial peptid;

By 7P RS A Y Bt AR AR (A b
1l 2 A E AT BE ) o

L3 UM Anke TGL-16C 5B .LAL( E
g e B 2 AR ) s TU-18108 24073 e B it (b
AU IE A ALAS A PR 5T 4L 23 7] ) 5 Thermo 420 %I 48
A B HEIK (Thermo Electron 23 &) ) ; HWS-20 {H i3
KA (VLI KRBT E &) 5 J3-NAPCO-5410
BRI FRAA [ e A% BLJE ( B ) e A g A BR A W) ] o
2 FHiE

2.1 Zjkpdle MSEEBERAY TREE SO
(National Center for Biotechnology Information, NCBI)
B3GR ITA TUBE A i A, 8 H 20 7 A9 2 L IR I
JP, LLONOR s A1~ 11 A & R R AR A
(NLVNFHRMIKL) f5F XI5 51 ~ 67 19 17 A&
F g 7% F ( YKRLEKRGCGTKFLSYK ) A1 C K ¥ 58
99 ~ 124 4~ %k £ ( ARNKTTYNKKYQYYSNKHCR-
GSTPRC) SR , H 1 ¥ i 28 A= ) TR A BR A m) H%
HA WA N 95% 2 Bk N, ,M17,P26, 2 Jik{f
RIS B0 R U T R 28 UK I L2 7K 400
pLop B AL 10 g - L' Z KR, L 20 L/ 4%
A% F 500 pL A9 Ependorf 451, - 20 C ¥ HARAT o
2.2 REVEMEME  CRIUE B AR RO S
k' COMGE ROHE % 09 40 T4, 45 1 1: 50 A 3 mL
Frt ) LB Br 3R b, 8T 37 °CE IR A R K R
B 2.5 ~3 h BB KI . @B o sk, skl
WA L UTIE W T 500 L Az 3R K o, FH 22414y
JE6 BE T A WL BE Gk 0.1 BT R A A0 B R (L
Th) AR 2 T S B A K. IS 4N R R
L, WECZ KR4I ER (1 x 10°CFU/L) 4% 10 pL it A
RPMI-1640 fz i & & ( B4R FL A 100 wl, 10 mmol
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L 'Hepes,1 mmol-L'CaCl,,1% BSA,pH 7.4) iR
)5 37 CAREMEE 2.5 he @2.5 h J5, Nizfk &
B 40 WL A 360 WL i e K B 9 A= BRER K 3%
2 10 A5 F R, 3 3 Uk (O DA U B I B 100
L B TE R B SR L (60 mm) A S mL £ 55 C
K LB B SR BUR 4% 2), 15 BE 1 )5, iCE T 37
CURAFHE TR, ©18 ~24 h J5 WU 15 20 1 7 V& £X
(colony-forming units, CFU ) , 3138 K [a] ¥k & T 4k £
JRH AR AR IE IR E TR . AR R S K,
WCF 2 1H .

AWER = (X4 CFU - SL 8 4l CFU) /b i 4 CFU

x 100%

2.3 Geitardr SR A Bliss 22 i % B Il U3
T, 75 ED,, , (] SPSS 13. 0 r5g B HL T 8977
2203 M BT AR 4l R AT GE i e, P <0.05 Ay
Gt rE L
3 £R
3.1 T A #I PLA, fif 4 ik M17,P26,N,,, 9 &5 14
fiite A LA 4 PLA, /9 3 SR> 72 9 Bt 05, H
PE e IE H e, R R O A P R e
B2, BEA (N, F P26 Ik 73 ) sl 2 A i 1 4 ik iR
(M17 ik 7 b A — DR AR A AR ) .
1,

#1 1A Z PLA,fT4% Rk M17,P26,N, ,, 4

ek R IE

.
AT s B /%
M17 YKRLEKRGCGTKFLSYK 29.40 5
P26 ARNKTTYNKKYQYYSNKHCRGSTPRC 30. 80 8
N,.;; NLVNFHRMIKL 27.20 3

3.2 MI17 fk4rF5%F G A G B A A B IS
M7 G XoF 240 A1 1 085 B oo BRI R < A REFF
> WO A IR > R IAERTE  KIGATF A > gk
FRGE > 8 R S AT . M17 JIK 2> 7 %0 A 5 AT 14 1
AR RCR 5 4 W00 3 A BRI R i 3R A L A B
MG 22 5 (P <0.01) ; M17 K4 F X K B kF 1
(A TR ROR 5 012 R S AP S IR AT T R 2= S A
Giit2EE L (P <0.05) , ) & AR FF & 5 2 Mk 18
2R A HEIT% B X (P <0.05), TA®
PLAMI7 X G* 5 G~ B ¥ A 50 19 2% 1 16 %
W2,
3.3 MI17,P26,N,, ABEAEM L
3.3.1 x4 v 60 R A BRI AR R OR M1T K4y
TP WO A BRI R AR 5 P26 L ERA
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Giit 2B L (P <0.05) , MI7 BK43+ XF 4 8 0 7 4
i*%ﬁ@%%fﬁ‘fiﬁ%ﬂ: P26 K& Nie L33,

£2 MI73 G'EA G HHREEAFER ED;,

A N IOVEDE EDgo/mg-L~!
i HEFT T Y =1.464X +3.795 6. 65
S WO A R Y=1.152X +3.419 23.57
B J Bk Y =0. 836X +3. 832 24.95
KAt Y =0.877X +4.054 12. 00
15 R 3 FF 1 Y =1.094X +3.371 30.83
23 e A 1 Y=1.027X +3.626 21.77

R3 IMEUMNEECHERENRALIFFTER ED;,

Z ik R I 7 EDgo/mg-L~!
M17 Y =1.152X +3.418 23.57
P26 Y =0.915X +2.766 276.39"
N Y =1.389X +1. 668 250. 52"

VE: 5 M17 EDy 4" P <0.05,

3.3.2 3P KRGFITFE B ARESE  MI7 K
Oy F XK AT T R AR S P26, N, LA B
BHGI % ER (P <0.01),P26 5 N, ,, L% R
ALt FE (P <0.05), ML7 Jikr 5 X5 Ko A i
M5 B 5 PR B R 3R T P26 K¢ N, N, Al P26 Xf
G TR A B I R TR P L (X G B R TR MRS o
WL 4,
F4 3HEMWABHFEOREEASRE ED,

£ Jik T T 77 7 EDgy/mg-L"!
M17 Y =0. 882X +4. 049 11.97%
P26 Y =1.327X +1.437 484. 18"
N, Y =0.881X +2.903 240. 02"

5 M17 EDy, 3R P <0.01; 5 P26 EDy, %% P <0.05,

PP <0.01,
4 itig

Btxb LA 4 PLA, BIBFSE 2 B H I8 (2
IWHEIE BA REAE A A 10 248, AR PR X}
EAEA AR SN 3% AR T, B SR BBIL A A AR
PR O AE A DL AT i — R BB OF 5T, X E R BT
TR T FIC T P o B, LA R A A ) A 9 0 U
DA — AR b s A R
PLA, B BRI A |2 MR AR BF ST H
X LB ST AR SR ET X 52 % T A AU PLA, 4y 7 3E4T 1 A
FE, M LA B PLA, 73147 42 59 2 IO 75 w] LA
HAREEM, NS A H AR G55, —HAR W
WFFEARIE . AP AL 2011 4F T 4R 93X — [a] i Jig



BT, % LA BIBEIEAE A, AL 2 Ik M17 R AR T T 52

TEWFSE, BRI T M T A % PLA, £i7 4 H 1 AN £ ik 4>
T HA BB IR AT TaRE

FEARTIME ST, 3 F B R K25 44 1) 85 3 45 A5, AR
PN A B PLA, () — 2254 (55 51 ~ 67 2 H 2 it
JP) X — B ERKEAEY T AR PLA, E4aff
SPXHE, B — A 17 B M7 501, 9F BEAT R BE
PERIE , 55EaT A 2 DSHOR AR5+ N, Fl
P26 A LU, B X 4 B0 2 BR TR R R 1 AT TR B R TR
IEPES SR, 7E3X 3 T4 F AT A B PLA, (94008
JKAr -, B AT S5 R AR B A — AN ) A 5 A R
2 K ) B R 5 A R R A 2 i it TR L n
AR K 2 TR P4 22 , WK 43 - ¥ IE A for , IX 5
4 K ZHGTHEKAR L o SR, 4% Fhob R IR A B0
T PE RO B S A AR K 2200, X U6 W B i Ik 4 FRR T
TR R Z WM AR AN X 5 L R R AN A
TEMEEEMETREN., EEETRN 3 H
BBK 21, M7 7 a7 099 ¥4 I fL fof R 2 B 22 19, ek
SRR FIT o 1) L 1914 AN 2 e v 1 (ELDR: B N K R
PR AR AE A 0] e N, A P26, 3 i W A7
B8N B 4 b B S R A LB R e i B R
PRI M A A 25 K TR 3R A oM S K 1 R 7K
P2 HBAT AT BE 52 ) 1T B IR A R TR SR

M17 20 F BARATAE T N LA A PLA, , {H 75 45 4
Mg LAFL 2. NTA R PLA, H 124 %
SLMR AR I B, A A S 24 W 25 (B 254, 1 M17 43 F
JEM 17 AR A N, BRI AT A A
PLA, 15 F— R 28 51 3 67 [ MR &
M. FEARAEA L, N TTA B PLA, X85 2% BH M R
A TR 14 R B A T (EG 2 SR AR AR g
MI17 (A BE/E R BN TTA A PLA, 55, (HE
XiF 2 BH I BRI 22 BH P TR VR A R A X
XA 5 ZHT &R B PURE R N, R P26 A5 B X,
BT R T S 2% P TR A A R SR 6 2 M R A
FHES 0 M7 Aof 8 % B 0 9 v o A 2 i
MAEH L ATRES TS ME S T4 TAH W R A
K, M eSS LS TR S A B T4

Ja TF A T R BT I
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