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PRAZ AT R A= B bR X nisin BEUBCPEAR 24, 1245 2R 40
JfaBEZ 5 nisin Poik 099 R UL T B .

2 ff B iy ) 2t R T T ) TR A
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TAs #RBA B D-NABEAL S . X 8 dir 5875 B R U
FF 2 50 T JOR i) R M I S 4 iy, T X v M A T I
AR R B AE . R P2 nisin (9 L. lactis %t nisin
OBLPE o 5 3L TAs f9 D-P 4 B Ak B 8 MI e T,
AWk T B oy M 2 Lo lactis MG1363 oI
MGI1363AdiD L. lactis NZ9000 F11 NZ9000 ( dit) U kf
T P18 200 P 3 T P i A B, R i BB I 22 5
L. lactis 1 TAs ) D-Ala O L AR 2 52 5% 76 40 i
T J2 5 T 40 B BE /Y 9 TR, -7 2 I AL K F- i 22
ST AN BE B A0 M SR T SR B K P, BT
nisin 73§55/, BE A E A G0 A BE P S o R
56 08 T A 4% FL0 M AL T 44 Bt BE Y &R Y D-
Ala HUAR KL BE 06 Ul /D HC7E 40 i BE DY 0408 30T 240 Jfd 7
RS DAL R T AN X nisin AOBTRET
1.2 ‘MAfRZHMR

20 i R 2H 73 1) O B 22 SR X nising
TR RSP . 7 L. monocytogenes Scott A
AR TR T, nisin X 2H BT ¥ 3h g R i R 4R B S

AN R R B T I A R A T L
EH A LA 3G 2 7, AR B Sy S i L (4 e T
i misin X5 A 538 0 0 IR ARG o 32 TR R A0 R ok 2 1)
O I 3R AE B B 1 W R o 1 R AR 4 U7 T X
U REAR T nisin 5 67 HL AT Y 200 S 64 45 5 i
M T s

200 JH 55 5 32 1 A0 L BB 8 5 ) misin [ TP
5 G A R fabDGIG2Z1 22 ¥4\ 1) KA
IKSEAE L. lactis L1403 nisin JTIEFE P REMK T 1.5
557 fab 9T 12 5T BE W7 8 A 1 R % B G FE K
PRI B N 7 3R 38 K P 1 B ARORE 52 2 nisin $T M
Tk eh AR R U7 R 25 i A AR LA S i I TR i 1) 4 L, A
T e 5 200 L RS 8 AR AN 1 SR T A R 545 31 1A [A)
MI45 R 1 L. monocytogenes W1, 2 it 240 it 5 i) g
P2 1) 407 S0 6 45 12 TR 6 mising BRI R B
2 i 15 e 1R I R 5 A B S A AN 5 nising AR
B G FR o AR UL G 4, T AT AT A T 3k — 2B WF 5
1.3 ARANEBEFHNSS

20 L A0 PR ) pH B AT 520 nisin 35 R 09 & 45
arc Y 72 5 A ML GE B AW, 7E L. lactis 111403
nisin Yo PE B R T, arcAC1C2DT2 1 Fe ik K F 2B 4
PR 4 550 H g 0 2R 11 A0 S AE R B RS AR
Rok A% 7= 0 s S50 200 M BB A0 3R 5% oh i pH(E T L B
1ET nisin 540 EARES S (RATETR AT
nisin A 8 540 R E B S ) .

BT A3 o X nisin 9 45 A A L B 0
P, B0, nisin XFF L. monocytogenes 412 ZE 7% F #f
fi) MIC {& ( Minimum Inhibitory Concentration , #% {f§ i
W) Jexf R 2 -4 1. TEIZRAZ RS,
H 75 K 4545 A (PBP, penicillin binding proteins ) f
W B il 45 A 110 [ 05 1 BE TR (pbp2229) S 4H
SRR (W PR (hph1021) (982 35K 7 T
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2, 4 Bacitracin, A I, 753X 26 B B b ] BB A7 A5 R
SPGB AN R o> . A4 R RIRIER
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subsp. diacetylactis DRC3 " % 5 B — /> nisin $T 1
FL A (nisin resistance gene,nsr) , H. v T — 4> 60 kb
B BOKL (pNP40) | 3% B X g i — 4> 35 kDa 1Y &
F1,NSR &7, BlJA , 249050 % MR nisin f
L. lactis 13 BB & nsr B Y nisin TP, A
S L DK B AR AR S P o B S B 3 Bk B AT
nisin FLPEE A nisin 19 FL R FLER I, Hh— R
L. lactis TS1640, %53 PCR #14F1 DNA ¢ 51 & 3iF
W15 A i i nisin HUPEREE A (nsr) o 3% 4052 55 K W
nst 30 F— KR pTS50 b, J5 2800 FF % B nsr 4
fh—4~ 318 aa KYE 1 (NSR) , HAHE 751 5 B i
H 9 IR 99%

X NSR PR ST 45 14 3l 43 A7 45 5 7R, NSR i A7 7
— A C R S O 5 10 R S 4 S 1 5 AL B, 4R R
NSR FF A5 (4 nisin H AR AT B8 2 38 2o B¢ A nisin 52
B R T R — I, A S 0 PN AR AR NTE
E. coli W RIKIFalifl T £ FR1F 5 KT 51 NSR, 1K
B PG I 45 5 3 W HE T R A mising, [ A 0 1 A2 R
R ) PMSE 1 EGTA 9 38 244 i ™, W fi
P BTG A Edman 73 47 48 715 B i AL s 7R nisin 73
F I MeLan™ ( Methyllanthionine, H 2 “E F B & R )
Ml Ser” Z ] (& 1), 5 52% nisin 4 74 [L, nisin
W& A 7= 40 (misin' ") 5 410 16 JEE 285 45 1) 8 0 I A 40 i
JE - n LR A4 BE T3 24 DR DR B AR, G40 T 3% A e A1
T 100 45, XF NSR ik ok 28 A8 0 5 W B
FLAEAR 5 BRF SITE N N AR 3 1 38 A 28 i iR 4% ik
JEAFZ M NSR B fif nisin /3% 25 , UE 8% BT 91K
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BHE R A

Nisin z + H,O

(3330.6 Da)

NSRSD

(2697.0 Da)

29 34
+ - DEVENK)-coon (6516 Da)

1 NSRSD {4 nisin Z 7k fi# % 57 o 2 B
Fig. 1 Proteolysis of nisin Z catalyzed by NSRSD'? .

20 0 Y. € 7 52 5 3R B, TC R 2 TR B AR TR AR L.
lactis TS1640 A E T A TR EHE L. lactis MG1363
o NSR # A S EE 6F T AR [ o A nisin [
iR AR PN S 5 5 AR A S 0 BT A 45 R — FF NSR 1 24
nisin FEA# A nisin' 7 F1 nisin® 7 B AN BBy, AT R
TE L nisin YLk IEJE dt T NSR X nisin f [ i
ER, 4% nsr W 1 T NICE 3 ik & 4t ( Nisin-
Controlled Expression System ) {F & & & 2% 0 & Fr ic
32 B — i BRI 3% 2 5 oy B ik 7 0 1 5 RE I AH I
524K nisin JEAE T 400 — 2000 f57

LIAXE L. lactis H NSR AE FHALE B 0T 52 2= 0
NSR 3 o R i nisin 43 o JH B3 A0 400 381 90 1 A7 fi
nisin HLEINRE, BJ& L. lactis "3 — 1 5 5E B R
Ui 4 S P 2 1 U R OB ) B A el 2 e
WA nisin 10777 A= HUME Y nisin FTAEDLH

3 4iE
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JOL 32 U148 78 AN [R) 20, AN [R) A A i 381X misin )47
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Advances in the study of nisin Resistance — A review

. 1 2 . 2 . 2 . 2 4
Xiaodong Chu'®, Yuheng Lin*",Zhizeng Sun®, Liandong Huan’, Jin Zhong’"
('College of Life Sciences, Capital Normal University, Beijing 100048 , China)

(*Institute of Microbiology , Chinese Academy of Sciences, Beijing 100101, China)

Abstract ; Nisin, a lantibiotic produced by some species of Lactococcus lactis, has broad antibacterial spectrum against

Gram-positive bacteria species, especially those with close phylogenetic relationship to the nisin producing strain. The

broad use of nisin did not lead to widespread resistence. However, some non-nisin producing bacteria could develope

certain mechanisms of resistance against nisin when growing under laboratory or nature selection pressure. Nisin resistance

mainly involved two strategies, namely, the non-specific physiological isolation mechanism (by the change of cell wall or

membrane structure and composition) and the specific protease-mediated mechanism. This review introduced the advances

in the study of nisin resistance mechanism.

Keywords: nisin; resistance; nisin resistance protein ( NSR)
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