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Nisin—an antibacterial peptide with exceptional potential—
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I FL&IC

BB IR A LRERICHFEEL TR, REARRY
D% &> TAXICHENCERINT WS, TET
i3, BRREOHELR & OBRBEICH T ALK aES L v
SADPDD, FEKEERZED TS, TOABEL,
BEEBLT IV O—), NZTFUTYVEEOTENYE
HEETHI LT, FERPESUMOMBELBHRL nh
b, BECBVWTATFRSFZEBMLIGED TN AD, HEE
BT, COXSRABEOTEERAEFHEL T, &
THRAEHD LN TWS,

NZFVTV /e, MEBSEETHHEENTFF
THD, FRAEEROESEEL VICHEDRE R, ¥
7o, —HAVICHEREER, EpHKICBWIRETHY,
nM B CEMEICH L CHEFAY L, Bk
ICHETRIZE WS EHEAHEL TS, IEFITE
BECEMMBEICIER T 5720, BhkmEEOHEIT
BIDENEW2 D, ELIINTFETHE0, BT
NOMLEER CoEI N, AR LU TOEMEL L L,
BRE~OAM LD VE WL B, FTHE, RBELTEL
RAEMICAEL CBREN S, AMRICEETH 54 H
RONBEEWE LAV TRBEREFET HTFE, (342
FUVYPR—=V g v ] BEEBEED TSP, HEENY
FUFVVRZOFELZHWFEE L TRKWICHFEEINT
W5,

—77, WEINAHAEWEL, & & TERRLME
ks TAESN, BEWHKEARZ FVERFLTY

HgE EITH= (T812-8581 {BMIEEM HHX Fk 6-10-
1, INKZRZEREEZWIEBE, Fax : 092-642-3019, E-mail:
sonomoto@agr kyushu-u.ac.jp)
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%o —MICHRINIC K, uM BALTHE ~ 7 fE R
BTHREMRERT, TEBMERICE L TLEARE
BEE255035H0, ILIKHHEOHERST TITK
2R E > T3, BlzE, AFV U VIHEEE T
Fo7EE (MRSA) NN vaxf Y Vit BRE
(VRSA) 7 & 0% FIMtE O BEUIEZ 28 & 7 -
TWb, INLOERERTSH L, AMESEETEN
7 F VTV VIRPEBEIC R CGER GBS E Y %
{FESTWHEWZ B,

2 REEILIBENITUFL L, 42

FAVVE, ABEBPEET IR T ULV V/OFT
BELREWNZIDTHD, TOEAFRBESIHICET
LFROBERIIE <, 1928FICF MV VABRERIH
THhOLESHICESETC, 5L HHRFCEREEIGHEOHE
TS INTWBE), 4 2 V/IidEBEE Lactococ-
cus lactis subsp. lactis D—IPDORIZ & » TEEZX N,
1969541 WHO & FAO IZ &k » TRRATIN T, 7o
BEBAEO—2THhLF AV VAR, ELHHRPTAR
BERELTRRIA TS GG, T4V VRER
BHREE TS LB L TREWITE AR Y
PV EBDTERE T ERL (F2)0, #LEpHICE
IAEBWRERERL TW5, TOXDIFHICEN
BEEEL BT A4 Y Vi, BREBETEEE L COBER
TR RIS TEYD, SEFA TV VICEL CEEL L
SRz TN CARICWERS,

FAVVEE, W OPOEBRGPHFELTED, &
MCRRIN/T AV AGMOERE L ZRAIL T
BonTwb, BEECIKEBESTLIREL TH5F
AV VERBREE, FAVVA, FTAVVIEY, FAY
VQWEBESE (K1), 3BOF AV VidwTFhd347
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/B, ALEREENEE A EREIELIL T
W5, F7/oITLEE, Streptococcus uberis BAERET HF AV
v UD L Le lactis IMEFET BT A4 ¥ FOBHEKWT
HEIN TV,

x1 #HRCEFBIF1>ADFEHAPB (Cleveland 5
(2001)9 & V)

B & ERTTRER R wmRAGEHE (U/9)*
F—=RA+5U7 F—X, HE fEEHIPR
AFY R F—X, & ETHIPR
RYE7 TNTORM RETHIRR
A F—X 4000
A5V F—R 800
A 2T F—X, HiE 500, 100
AFva FTNTORM 500
TAUH F—AA TV y F& 10000

*LIU BRI A > A D25 ng 1KY § 5,

K2 FTALLAQTZLBUYEEICHT ZRNEFHEIEE
E (MIC) (Fujita & (2007)19 & V))

®OE B MIC (ng/ml)
Bacillus cereus JCM 21527 84.9
B. coagulans JCM 22577 30.2
Listeria inocua ATCC 194357 231
Lactococcus lactis ATCC19435T 265
Streptococcus salivarius JCM 57077 2520
Staphylococcus aureus ATCC 126007 158
Ewnterococcus faecalis JCM 58037 295

HH59%

3 ABMBENIV TV OEELENE

AMEAPEET AN\ T ULV VL, ZTOPE AN
MV, THEWES pH BEME &V o IO R B« 7
LOPHFELT5b, ABEXIILD ET57 5 LGN
MEPEET AN TV VL, TOBERREICKE
DD I7FALGEEINBYW, BET I/ BEEl
TI3ALEEEEWITSANTH D, JSAINTFY
Fv VRS VvFEYL T + v 7 (lantibiotics; lanthionine-
containing antibiotics) & dMEFINTED, ZOREEF
ICERRBEMNIC L > TELBARET I/ BERF T 59,
OB RHBEN TV LYV THEF A /IS
DIZSATICHEINS, —F, RETI/MEE%k
WIZSANREILICA D0 T 75 ARG N5,
75 ANaldEVWHRI ATV TE®REETHLD, 75
ALb Z2DNTF F OEFEFER CHEEE R T D
D, 75 ANcENEKWEE CRW\BRTF FIEE LA
RIREELET5LD, /75 A MNabhblcitYTidE
LIEWISAUNZFIF Y Va7 S AT DT
bo Fle, TVFBYY VA (B45kDa)9k Y, 4T
BOKE L Z VNV ERORBEWES W 2r@ESh
TWABR, IhberS AN ESET S, £hidNy
TUZYVERFITEPREBERPT LN TN S,

B 4 R ORE
BEITERET 3 /BERL, QRS EREMTRES Y 3 /BBREERT,
FALLZ R 1RE, FA1o QRABENTA S A LRI D,
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d-1 F 4L OEERE
EFTETAVVREDLOC L TEEIN TV S 0%
BCnEiw, ThETII AV OEERBERITEN
FNCBFE A d N TE e, EFRICES T 5110EE
FHE TS AZ—%HEL TH/  LRICa—F3hTE
D, EEETOBERFEMCHIEINLD, F4v v
A Z QRTNTHEZR COIIDBEFRIC & » THE
RBIRbh Tk, TITH, RELTFHFAV VA
DEERBEYHRNT5 (K2), FAYVADEREITE
BERET msA DB URY—LETHIRENAECHPD
WEE S, FEREI N/ NisA [B57TEEOT I /BrbizD,
CREMOBHR F A v/ 75347 2 JBEALICN
K 0237 2 /BEEDO Y — X —EFI AL 72k
fBE Lo TWhb, NisADEEDEY Y, PUA VR
ERBNsBIZ L - THAKEN, ThZFhTelFnryso
vV, FeFaJFy s bRENARERT I JBRICEER
INb, SLIFOFOBEEORMMNT I /BEV AT
A VEED, NisCOfBHERIC L > TF 4T —FIVis
ErNLUIERILEREZZY, ThthsvFA=yv, 3
~AFNSUF A B0, EHEIBEO NisAE, K
I HFTE L T ABC (ATP-binding cassette) =
VAR—Z— NisT IZ & » TEHEMZHEH I h o %, M
JaBEElOBIC 7 h— L7z NisP i L - TN E#HO Y —

I |)—5—BEF DY l
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F—EFIB g s, HEEOT A v BEEIN W
ENB, FAVVEGUIVFEFT 4 v 7D —F—
A, EHEAT S R PEAINC WS N S ERET
T, EERZ VN7 BIC L HEERHCAREN &
x> Tnd, HETHE, FTAVVOEEGHZ VY
BREEV—F—BANERACTGEES VF T T o v 77aX
TFFCRET I /BrBALRELHD, RET I
/BB HHIIRREEE AT R ORISR E N T
W A 18~21)

4-2  FA S DEETIEE
FAVVEEGUESONIF ULV, T x—F A
UV T EEEN DR BERTNR Y 7 IVIGERRE
ICho TEESIHMIN TS, Zx—F AtV T
i, AN AT 0 VE (VT
a—Y—), BXUZhEREAMT /Y -2V RIE
(L AFVvHEF—) LfEMciEEEL 5 2%
I8 (VARVAVFE LV —F—) D3RP LT
BRI TWE, FAY VDT =5 AV /7R
Wi, FAVVEERT R EVEYE (- Vv
Fa—Y—) LLTEE, CAFVVFF—ETHES
NisK &7 52, BE&LNsKiz Y vtz %
o, UVEBELVARVAVE 2 V-4 —TCH5 NisR ~
EETET, T L TEHEL /2 NisR i3+ A v
BETF7 5 AZ— FROBEN L 0E— 7 — LI F
AL, BEFHOBEL—-FKF|&RIT (K2), T

B2 FA4 DEERE

1) — 4 —Bi5) & &% NisA (&, NisB & NisC (L& » THIIRBBEHZ ST, NisT (L& o THEANELDWEN, NisPlCLo
TY——EFHNTEE N TERBO A2 > A &85, Nisl, NisF, NisE, NisG (&, BOMiEEEEB->TW3, T4
CARBEMEELTHHLTEY, FORHEIE NisK, NisR S{mZEE R, nisA & nisF O LFICRHET 3HEM 70T —
S —EEBICERTSC&T, TROLAH., BOMEREFHORTEE{RET 5.
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DF AN EHBEFRAFHETEECHD, bIh
2.5ng/ml (0.75n0M) DBERE DI A ¥ v TRIBD
BEME D, COFA VYLDV T FIRELFIH
Licx vy BHEHY A5 L, NICE v 25 4 (Nisin-
Controlled gene Expression system) 2fgEah, 4T
WIKIES IS T 52,

-3 FA L OFRBE

FAUVIER, INETCKHFESNTOEHAEDES
HE L CAIEFICHBEDRESE WS, EEFHICEWT
FOELELATEEO®ME T A 3Ty, TR
OHBERKITET < 7oi, FRAEEY NS C L3RR
CEHEEC VWA, A \/\/LE@LT&?L 3 CICEE
M E B AHO bl o TWAEBID, F vy
3, AMABERC AT S U R T &M S AR BERTER
a2 —7y P ELTRHEL, MR ICIEE 22
BEDSCHTFNWBOERLAD CATHWL, ZO%K, 8
DFOFAVBAZFOIEFITEEESELTH VR
WIRIZAL AR L, ZIrbMEND 1 4% ATP 7%
COWEABENANRE S8 5 2 L THEAREICE N
5 (E3), £/, HICk- T, 8BV ThWniZh
b bE, EHEANEH NS LOLBHH, Jhidt
AV VIMGETHIET, JEFIBKEDODERETHS
ARBERTERAR & U THE T E B b 0D T &M
O Eins TnBBE T F A EMTRS
S LRI BEDRE R IR WS, 75 ABEER
BT AHIMERT AV ORAREE, MlaE~OER%
Ty 7 L TWHBIZDTH 5,

pilioket

3 +4 OfERBETETIL

H59%

44 F 4L EEEOBECHE

— RN T RCONT F ULV VEERIT, BHOE
BELINZTFII P OEEFBIOI, TONTT
VAV VICHEOHCRERELXE L T»5%9, HE
mﬁﬂvﬂﬁﬁ%éAmﬁyﬂﬁﬁﬁﬁ SR ETR
i FantTws, 74V VEEBEOES, 200
%%_iofﬁﬁ%%ofvéw(ﬂwoMﬂiUﬁ
ZUINTETHY, M LT v — Lo RETHEE
LTBY, BIEALED 957 AV Vv aRETAHT
CCHOW®EEZREL T\ 5, —F, NisF, NisE,
NﬁG@@é%%%&Lt%fﬁ@ﬁkﬁEb,Am:%
FUAR—F— & UTHEMCT A V2B L Twy
Be CNB2ODEKEIHI- T, HLOTELELED
MEREA FIEL, TN ENBERAINCERL T 5 &%
Z2bhb,

5 FAL DA

5-1 ZHnETOHARAM

K2R T LI, FAVVEARBRECRTE
HRES L 7% B Bacillus B Clostridium BWE IO L i
IEWIED R %R L, Listeria J&=° Staphylococcus J&
HEIC S FALRPRERT L0, HxrhBRORA
~NOFIRAPRAA DN T &, RICBRALDIK, BT
AV ARMFRSOTED ETRBREAER L L THFIBE
n, F—X, R, HEESFCEHINTWS (E D,
B 2ZIEPEIC BT, T4V OLEREEL
NIVTHREIL TR Y, T4 VORI L » THIDIA

ECHBLIETA S A EHBEERICL » THIRICERL, MIERERE&THD Y EFTICHEL, MEE~RATS. 4
AFOUVERTIESHTFOTAL L HNERBEERTIC LT, BER2.5nm OALEZFERL, ZIADATPOL 420
> MR E A RS ~NRIE & €3, (Breukink 5 (2006) 22 DX % Z)
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£33 FAr AOHEREE (BEHBETHRER - ANY
EREEYZMLY)

. = FHEEDORARE"
fRACE SRS (B A3V A & L)
BRHES
F—X (FRERAF—ZL) 0.0125 g/kg
KA v T 70—08H
DAV
Floyyvvs 0.010 g/kg
<3 R—X
7o AF—X
0.0625 g/k
HET g/ke
ST
0.0050 g/k
i 50 g/kg
HEAET EERUTAHBEER
BT L h D) 0.0030 g/kg

* RNAREROFTELLRAR RIS DIRTORYD T
7w,

BARENTREL 2D, FHZRO WO BEPLE -
TETWAD, &, FAVVEEEET R RBEA
F—X—b L THATAHI L TF—AXRI—T IV OR
FHRPRLELALD 55, ELAERICENTDH,
2009 3 AiCF A vV APRRENY L L TORTE
BT, BRRRENOFIAPIRE L ko7, 1 HOBEGE
%8 (ADD) 130.13 mg/kg A8/ R LREIN, AT
OAREEEE 2, EHTE AR LUHERAEEDS
rINle (E3I),

52 ChhoBFInDICREA

75 LBHEMEICN L CERICE WIS R Y F T 5
FAYVIREDR, BHMTRT S AREEICR L TidhEr
RITEWT EFEIC DRI EBVTHS, LirL, 7
S LABEHEOMIBNELXHE, BETIHREODSF
V—TrRIEBHRT A 8T, 75 ABEEICR L TLH
HSRERTIEBELDL o TWBEMN, Tk
I, fOTMEWE IRELIE L OMBICL-T, F
AV OFIEFIAOFMEEA BRI TW5, flz
i, 75V EOBRIC X AFEAIRANOTED R L
BEINTWB, Bacillus B0 Alicyclobacillus & V3T 2k
DOFEREER TS L C, 100C %@ 3 SHELEKpH D
BEICBVW AR TICRRPCEFELTCLES &
BBb. FTAYVVEONTFI L/, SRR
L CiRBESHREZ R T 0D, FhioH L TinRer
TRV EWIREDLD S, £ T, REBFEWETHS
TSZVEFAVVENATS I LT, FREOIH T
ERLHAPHRE SN TN B,

RBANDIGAIC EEE LT, ARPKREORBRGIETEIC
L CThARERPEITRE LN, HEDPBAICTONT

63

W5, £OIELRITE, ThETRECD > TFHXIEK
BELONTELLOD, WELRICEREREICSL KR
LD OTEARERTH S, B, ZOFHEREL
T, UERROABEBEA (F+—FFT 1 v EVTHD
BEEBRHTECHAVWON, BANBICHAEAHEET S
Z &C, Staphylococcus aureus 2 Streplococcus agalactiae
5 EDIBERERNENOREREETFH L TW5, Lal,
HEREBRE*TELICHAT 2 ETICEE->THELT,
HEAFOI - FHABRELRE L ko TWh, T ITXE
NICEL 2 FHAIC, BEL CHAFAORERRNAC
i, MEEEZECIKL L, OB/ HEFHEEZSE
T5E W BEN SR BT AT AV VICRERN
BRFERONTWS, TA YV VEGAZEAZH, F
b LSRR TAEVWISHRAINETICAINTE
D, TTCEXDTHRCHEBEACEE L TRFIRAO—&F
BiECRTNBIIN, F A vEERS E LICTFHANT
HEY FOREICH L QIHRO 3 — FRIEA % LBl S
FHRERL, ILICEEREOFRICL > TF 5 Ak
HECTH L5 ABEICH L CAIEFICREVSRERT &
BHEOGREESTWS, TVRER, ZORNTHEEEREY
A WEE DL I EBHRFIN S,

BhYIC

T B ABHORAETFBICR PRI VWREERST, £TODF
KEENTWAIABEIC L » T2 R HEYESEE S
N, Ax3msFandoS bt eDREEZiTHT T
Wie, 2D XD IEBENTERIC K > TEOREMIMR
Bah, IDHIEREELLAREICD> TERLTE
T EREMBOEMNT#ZITTCOBF AV VIR, RER
MIZE S FMOBR~DEH, SHICARRKEEELT
EEEADGEEETLAVWCH/FENLI LSS,

51 Ak
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