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ZE #©
[JPBLO09 ¥ZFIH L CAEEINTZ a-T7 2 7 —F ] IZ2\WT, &AM
Z I L7,

KWW 1% . Bacillus Iicheniformis Ca63 #k % 15 &= & L . Geobacillus
stearothermophilus C599 HRHRDOKE o -7 I 7 —EBE I FEZEANT H Z & TIFER
L7- JPBLO09 ¥k ZFIH L CEEINTZ -T2 T7—¥TH D, KRNI, 7 ra—
AEAEED a- 14 FEEENMKRZEL, THFA M) U ROA Y THEE AR ST LHFET
HY ., NOEBIEICER IS,

EAn T 2 AR 2 FIH L CHLE STy O 22 M FEmE e | (CFpk 16 4
3 H 25 HEMLEZERIRGE) IZEOX | AR ORENE, HAERFINLEL
SINDZ T BEOEMEK T LILF—FRBEFEICOWTHER L7k R, 1EkRoEMN
W& g U TR\l Z 2272 5 B2 O H 2 EHRITRO b o7z,

L7eni-> T, [PBLOO9 #EZFIA L CTAESNTZ -7 I T7—8] [V TiE, A
DREFEZ 72 5 I Z UL &l L7z,



R FEMPOBE
N

o : JPBLOO9 Bk 2RI L CAESNTZa-T X 7 —
M & R —F o/ IE

HZEE © )R A LR v U RS

BI¥EE : Novozymes A/S (7o ~—7)

ARUS I W% . Bacillus licheniformis Ca63 ¥ % 15 3= & L . Geobacillus
stearothermophilus C599 FRHEDSNE o-7 2 7 —PELEFEZEANTHZ L TE
L7 JPBLOO9 BR 2RI L CAE SNz -7 2 7—8BTH D, AUz, 7 v
A—ZHAEED a- 14 FEENMKIHEL, TFZ Y ROF Y THEZ AR SED
BERTHY ., NUOEBHILIER SIS,

I. EmEECEM
F1. REHFEMICEOTHERERE LTHWSHAMMRUBEFOREEVISER
FHBZAMNBRUHEBRZ AL DORE
1. EROFMIOEERUVAZFICRETIEH
(1) AR, HEIFEREOE R
TERDUI DAFR, EFEX EIETIE, UTDEED TH D,
&4 B a7 IT7—E (NA62-7) a
£ PE W : Bacillus subtilis DNT121 ££
By : a7 27—
IUB No. : EC 3.2.1.1
CAS No. : 9000-90-2

(2) B&EHIE
NA62-7 1%, &, A, BilEo TRA2RCbESNnN s, AEEIL. RE
Az kvrEEsNn s,

(3) MK OMERERE
NA62-7 1%, MHEWENR RR 7 v —RftEE A L0 —X OB IED
HEITHWOILS, NAB2-T (X, /N0 — PR D Bk B Tz L v
FIET D,

(4) HHuE
NA62-7 BT O/ B AO B S, ffé B i iz 100%
BT 5 ERE LIEEEORK—BEREILX, 2.8ug TOS (Total Organic
Solids) /H/ kg KEETH D (B 1) .

a ROMEBENET Li-a-7 37— (2014 4F 12 H 15 BB #BH)



2. BEXRUEADNA
(1) 1EFofs (F4) | HRAELKOHEK
18 1%, B. licheniformis Ca63 ¥k Cé 5., B. licheniformisCa63 #£1X, B
NGBS NT-ERTH 5,

(2) DNA fGRDFEA  #RA T RH4 F MO HR
a7 7 —8 (amyM62.7) Bis T DU H5RIL, G. stearothermophilus C599
CTHD, prsdidictOB5K1% B licheniformis Ca63 B TH 5,

(3) A DNA OME K O A1k
amyM62. 785113, G. stearothermophilus C599 tkH KD -7 X 7 —F
(TS-25) O7 X/ BEEHIHHEHOT I/ BREH L7z NA62-T # 2— R 5,
TS-25 & b U CTIMEME K VA 7 1 — AR ] LTV 2, prsA B T-13,
FRIN i Z AT DI 2 X7 E T D PrsA X o7 Exa— R§
%
amyM62.7 BIa 1 REIvy NREA T T I7—BIZLVEES /) LORE
B E TR EAN LTz, DR, — OB HEIZB W TRAR R E
RE T, prsA BB ATy MIAERERL 2 X EAE A EIEA
L7, 7ok, EMNBETEOEEFEBEOELETZ2H 00 UHREIETND
ZH2) .
3. BEXDHFMPHEE~DFARRNIIERRICET H2EH
B. licheniformis 1%, EHWIZHO7- 0 &M0R M HAREE ORNEICZ RIS
TW5, B licheniformisCa63 ¥ki%. «-7 X7 —YDAEERE L L THEHAINLTH
%,

4. BEOBEEAEICEATLIEHN
B. licheniformis 73A FAEBEEME M O REREWE ZAET 2 &0 ) His
(372 < ESLEGYENT LRI A S L 2 BRI T AL =TT 4 L
b (LR IBSL) &9, ) 14T 25 (ZR3) .

5. BoFHBAFMIOMERVAEFICETLIEH
(1) #5402y
AN O e FIE, UTDERY TH D,
5 4 0 NA62-7
BRhRS a7 27—
IUB No. : EC 3.2.1.1
CAS No. : 9000-90-2



(2) B&EI7vE
NA62-7 1%, JPBLO09 ¥k & A FERE & LT, kD o -7 2 7 —8 LRERIC, B
&, A, MHLEO TRZR CHLE SN 5, AEEIX 2 BIORRE A@I L0 |
B - BREIND,

(3) MK OMEHFRE
NA6B2-7 L. kD a-TIT—VBLEKTH D,

(4) AT DIEE KR OTER DI & O H
NA62-7 (T, 1ERkD -7 I F7—ELFH—Th 2,

6. REMFMICH VW TRIAIPDEL ShLHBEEFHEARAFTMMEEROFTMI R
VHBEZA K LBEZOHEER
(1) BRI & BEk O TRMY)
JPBLO09 ¥k DpEA 5 NA62-T &tk D B, subtilis DNT121 KRS EEA T2
NA6G2-7 & OfHE T, EEENRRLHTH D,

(2) fa#Lz K& I5E
JPBLO09 #£ & 15+ & OfHE S IX, JPBLO09 ¥:IZ1X amyMe62. 7 8in1 KO
prsA BT DA S TN D R NTEEBI T2 RELTWDHETH D,

U E1ME 6 £THO, RN K OGN DA PER O ELOS 5 & 72 0 155 1¢E
SROTWIM KL O ENH D L, LUTOFFHEIZOW TRl 21T~ 72,

2. BEICET5EE
1. HEBEFLEOMENMIT (B (F4) - #%4F) ICETLHEE
15 E1%. B licheniformis Ca63 ¥ C&H 5,

2. ARERVEETEEEHEYVEEOLEEICEET 5FH
B. Ilicheniformis MR N O E4AIEMEWE #FEET 5 &V o #EIT 7R <,
[E SR G EMF e TR AR R 22 2 PR I 381 5 BSL1 IZHYS 55 (PR 3)

3. FEMRUEEKICET 2EE
B. Iicheniformis \21%. BFE WA~OEFEM L NEEMEOBRE T2,

4. IRREONEEF(VAMILAE)ICEFELEINTULVEWC EICET 5EIE
B. Iicheniformis \Z1%., JRIRMEDO AN KK 1 DIFIEZ RIBT DML 720,



5. BXEDEBKRORRERUVEEEEEEMEOLEICRET SHIE
B. licheniformis Ot T % Bacillus subtilis . (¥ Bacillus pumilus 73 F
SNTWDN, BMEWE % FEAT D Bacillus cereus 5 & IXAREICX B ST
é o

%#3. RY4—ICEHT SR
1. ZMRUBRICETHFHE
BARE AR X2 —pdPV041 KON pJPV035 DOIERLZIL, Staphylococcus
aureus HRD 77 A I K pE194 W6 T,

2. HEICET 5EIR
(1) DNA OHHE N O O RE S % 73 FIH
77 A3 R pE194 OB O IERANITIHA G0 >Tnd (B 4)

(2) MHIPREESRIC X 2 UMW XIZ B9 5 $ 1A
77 Z X F pE194 ORISR C X 2 BRI 5278 > T\ D,

(3) BERoOFEH LAY 2 & F /02 ST 5 FHE
77 23 K pE194 O EEFNIA SN2 > TR Y . BEEOA EiE LR
XEFN TRV,

(4) FHFIm B9 % HE
7523 FpE194 121%, =V 2~ A L UiMEEEF RS EN TV,

(5) {xEMICET 2 HHE
7T A RpE194 121%, {mEZ alE & 3 ARSI E TR0,

(6) 15 EERAFMEICRE T 5 FIE
77 Z 2 F pE194 O RIBHAAAECINL. Bacillus J& THRET 5,

Fa4. HADNA, BEFEY. VICHKERII—DOBEICET 5FH
1. f@A DNA Dt 5&KIZEET H5FEIH
(1) AR, HREORICET 2 HIE
amyMe62. 7851 DL 5ARIX, G. stearothermophilus C599 K CTdh %, prsA
BAn 1 Ot 54813 B. licheniformis Ca63 £ TH 5,

(2) Z&eMicBd 5 $EE
G. stearothermophilus |3, t NI 2 WM Q%8 EAMEITE H 3TV
72\, B. licheniformis Ca63 #RIZEAFDOMEHREERH Y . & MIxET 590 R M
M OEREAMEITI O TV, Zhvbid, ESLERYSENZEAT RN S 2 42



EHHBICRBITIAAN T =TT 4 LUV 1IN TS (BRI)

2. A DNA X T BEF (MEVEREYT—H—BEFEZED, ) RUTDEEF

EPotEICEYT 5FR

(1) FAELTFDOZa—=2 7 XTERTECHET 5 HE

amyM62. 73815 11X, G stearothermophilus C599 ¥k X Y PCR £ L v B

L7 amyM BoFICAIERRE G ANELZ AW TEROT I/ BosEfh
THERAZEAN LT, F7-. B licheniformisCa63 ¥kHKED o -7 2 7 —F &R
T KON B. amyloliquefaciens DSM7 KD -7 X 7 —BBIn DT 7 F v
BoAI & fL A R T Be S 23 ey 7 v & LT inE i Tuna,
prsAEfL+11% B. licheniformis Ca63 ¥£ X PCR EIZ L 0 Bifs L7-,

(2) HEHRHEK OHEEEACS & HilERIESR I X 2 G0 B9~ 5 S5 I8
ffi A DNA OHEIEHOKL O ELACA & il BRI SR (2 & 2 GIWT I3 5 M2 78 -
T,

(3) FMABETOWIBIZET 5 HIH

amyM62. 7385771 — R4 5 NA62-7T (X, /L a—RAEEED a-1,4 #5E
EMAKRGIREL, TFXA MY U ROAY IR AR ST LR THDL (B 5) .,
prsA B TIE, BRI A RET 22 o X7 T D PrsA # %
78w a— KL, NA62-7T DExINVrEZ NS5 (Z]R6) .

NA62-7 ZH %Nk sy & T R MANT, R ARESR & LT 5 FREF b EH
SNTEY, T LAF—FR ML RmET 5 8HmEIT2R0,

PrsA % /X7 EIZHOWTLT LV X —iF RN Ot 2 R4 2 3s 137
W, 72, BRICZEMEREDOKT Lz INZYM-AV BAFIH L TAEESNT- o
-TIT7—E| OAEEICHLEAINL TV,

3. FAEGFRUMENENEYT—H—EEFORBICEH S EEICET 5EE
(1) FrE—Z—IClT5HH
amyMe62. 7851 KON prsA B O 7 aE—4%—%, amylL4199 7' v € —
X —_ amy@Qsc 7 E—%—KW\ cry8A 70T —X — TR IS P3 7 uE
— &2 =W TH D, amyL4199 7 0T —X — KN amyQsc 7 HE—X —(L, &
WZi B. licheniformis Ca63 ¥EH KD amyl 7' v E—# — Kk Bacillus
amyloliquefaciens DSM 7 #fHK D amy@ 7o —4% —|IERZEANLTZH
DTHD, cry3A 7 v —H% —|X. B. thuringiensis subsp. tenebrionis DSM
5525 FRICH KT % cryS8A Bin+OBARM T nE— 4 —kSITH %,

(2) #—Ix—2—IClTHFH
amyM62.7 851D X — I F—X%—X, B licheniformis Ca63 ¥ kD
amyL % — X 3% — % —E5 & Y B. clausii DSM8716 ¥RHI KD aprH % — I *



— X —WFTH D, prsABInT DY —IFx—%—L. B. clausii DSM8716 £
HkD aprH % — I 32— % —fH¥|Th 5,

(3) Zoft, FHANBIRTOIBLGIENCE D 2 HIERY 2 M AA L TEGE I, £

DOk, HWEEPHLNTHLZ &

amyMe62. 785+ D3 BHIENZ . B. clausii DSM8716 ¥kHisk D amyL RBS
Bl % K% N B. thuringiensis subsp. tenebrionis DSM 5525 fEHISED cry3A
mRNA ZZEAF 2 VT D, cry3A mRNA ZELECSNIL, % RiEME %2 R
TH R E R a— RTABLETFO T 0T —&F —FERICIEET DR T 5 3,
BRI R a— RT55IEE e, ZTDIE0, A 7 77— B3R
kS ARG AYH

prsA B ORBGIEIC, cry34A mRNA ZEECY 2 VTV 5,

4. RYZ—~DEA DNA DA S EICEET HEIH
7T A RpE194 12, A T 77 —BBIEFWH . cry34A mRNA Z2 &L,
amyL RBS/amyM62.7 BinfWhEx4MAL, Bl EAHRXY % —pJPV041
PERL LT, [RIERIC, 7T A X R pE194 (Z prsA B Wi, cry3A mRNA Z2 €
fbEAEZfEA L, Bl FHEAHRY % —pJPV035 Z{Ff L7,

5. BESNE=HRBEARV2—ICEHTHFIR
(1) SR OMEEERL S| & HiIFREESE 1 K 2 DI Z B9~ 5 95 1A
BAR T E A7 2 —pJPV041 KON pJPV035 D IS, M IHEEC ] K OV R
BESZIC L D UMW HIXIZEA 052> T D (BT, 8) &

(2) JFAIE LT, BEHINITHEEINT- BB ¥ —\2iX. BN O % 78
R ZAANTREAT AT V=T 4 v 7 7 L —2NEENTWNRNT &
FBE5—2— (2) [Ti#HDOLEBY TH D,

(3) BEIH L THWDEALECKNT, BXT AN RRE Y Z— |
THLNLTHHZ &
B E AT 2 —pdPV041 KO pJPV035 EDEX T 5 AfHIgIL, %
NWEI amyM62. 78151737 > N RO prsA Bn FRBL & v FOfEKT
» 5,

(4) BAL LD LT 2HEA~Y Z—1T, BRSNOERRTFORADRWE Sk
nTnsz &
BAR T E AT #—pJPV041 K OY pJPV035 1%, SR EFS 2 fZ4T L 7=
AER, TORANITHEE LB THD Z LRI, IO NH
WHENTWAZ &, BIAADOBLETORANRNE S ITHifb ST 5,

10



6. DNADBE~ADEALEICET HEIR

55T ) DOBENEG T, HOEP LD~ —h =@ FRATE Y b (P3
Tt —4%— cry3AmRNA ZENWALS], ~— D —BIETFROA 777 —EiR
EA e, ) AAREHHHAZ IRV EAL, H~— I —IC KV RE LT, £D
%, BlaFEAHARY Z—pJPV041 #EANL, A>T 77 —EBOEHICE ST
amyM62. 7B THB Iy FEfAL, =Y Au~vA o Uitz 3 iRt
RSk LTz, SAERERA T EICBWTIE, ay3AmRNA ZEVESIE CLr—7
TORNEL, v~—b—8aTF. AT T—BEIET. AT 77—
F R Y 2a~A 2 VIR T E LT LB LT,

HET ) ADOEREIGETEBICH LN LD~ —h—Ba Rty b (P83 7
1 E—4%— cry3AmRNA ZELESI N N~ — I —Ea &2 &1, ) ZFHR/#
ZIWCEVBEAL, ~— I —I2 X0 E Lz, RIZ, BIE 85 AHRY % —pJPV035
ZAFHEBLZ IC XV EA L =) 2 <A 3 Uit &2 m T TR 2085k L 7=,
Z D%, cry3AmRNA ZELEHITL—7T 7 hRAEL, ~— T —ElF LD
T Y RuvA ¥ UMMEESR TG T ) LD Lz,

7. hEYEMET—H—BEFORLHEICEAT 5FIH

B EAFARY Z —pJPV041 } ) pdJPV035 (F Y 2~ A ¥ ittEiEs
FHFFON, BEDT ) ADHA—TT 7 MIEIDBEL WD, AEEEICIE
AEWEIME~— I —BIa FIIFEE LW 2 v — 7 o AEATIC LD Mg L
TWo,

5. AMmAKICET H5ER
1. BELOZERICEET 5ER
JPBLO09 #1%, amyM62. 7816138~ N RO prsA Bl 188> b
DEANSN, HBEOBERTFEZRELTNWDRATHELER RS,

2. BIEFEAICEHTSEH
(1) HIRREERIC & 2 UIWrHi X2 B3 5 951
amyMe62. 7 &5 T RBA ' > RO prsd Bl B v b OERERL T
JEDBANLEZ R T DD — 7 = AT 2 AT - T2k 5. amyM62. 7
B A — L prsABR TR AIILTWD Z ERfER SN, T2,
AR AR O SR B R K OV IRIESR DI U 1 X o — 7 = o AT L 0
HOMNIR->TWND (BRI

(2) =TV —=F 477 L —LOFENTE DERE K OFEH O A HEMEIZ 4
T 5HHIH
AN DNA L1517 ) DOBEEEMNICEL DA —T ) —FT 4 T 7 L—A
(LR TORF) &9, ) OFEZFHL7-012, A DNA O 5’ ffHhls| %
H O O 87 T ELY & B e fEiRc 31T D ORF MR 21T o 72, 7ok, ~—

11



N—EETREAIE Y hOBEFHANLT-BIEFEIZBWNT, ~— I8 1%
PRELIAER., amyl % —I % —4%—, A4 7 77— BBy E N A7 LT
72, ZOHEBIZE TS ORF MR E1T o 70, ZOFER, 6 DOFHAHEITIE N
THIEa Rebf&ilha RUOETTHRAET 2695 30 7 2/ BELL D ORF
MEFE 335 fEfEH S A7z,

b ® ORF LEEHDOT LLA v & OMEMEO R ELZERT L7012, T
LIV T = 2= 2 b W TCHIRIMERR SR 21T - Tofi R, i 45 80 7 X /
FEBLSC 35% LA EOFARIMEZRTRBEFDOT L7 K OER: Lz 8 7 /g
BeAN DS —E T BB DT LIV 3o 1= (B 10~14)

X5, ZHD ORF EBEMOFENES > X7 8 L ORI O B4 iR
572912, MvirDB 7 —#X— 2 ¢ (£ 15) % H T E-value<0.02 % {52 &
L CHMBREIToT7, FORER, Ty o7 BE L MRAMEEZAT % ORF 1 3MiH
SNemolc (ZR10~14)

%6, HBRAAUNOHERHRUVMESRMICET HER
1. ZMPORERHMITIHER ML L TOEARERHL L
NA62-7 HH| DB R L OGS 13, R AR oG I 2l s
TELFEDRD D,

2. ZMPYORERHRIIHERME L TORESEICTOVWTHEMNAGELINTINS S
&
NA62-7 8A| O FLEFRL S OBEESA 13, ZRIFEH SN TEREEEHT D
D, AEHITRWEEZOND, £2. ARG OFEEHT Food Chemicals
Codex ZZHDHMEIZH A L T\ 5,

B7. BEFHBZIFNYICET HEE
1. ENEICEITS5RA. BAFICEAYT 55IH
NA62-7 fFN L, BAZETMALET 5 EL EFEH ST 5, JPBL0O09 £
ZFIH U TARE S L7z NA62-7 A, 7o ~— 27128\ TIE 2020 Fi2, 77
YAIZBWTIE 2021 FIZ, N ENELAITEAIE L TER I TV D,

2. HBZAAEOREFICEET HEIE
PCR £l X 0, NA62-7 ®ANC X, #H#L X DNA N S 722 & DR
niz (x| 16) .

3. BEICHET HIFFUHSTOREMEICRET HEIF
NA62-7 AT, BMAEEORKEEZ- LT\ DE &R , £/, #|

b RT T ANRET VT T —2~_—A (FARRP version 20)
c MRFEH 1 2020 4E 7 H

12



EFEHI R AEER ~OHE AR ONTZMEDO b OBV S, )2 RJEE
HOFCRIEMTON D R 61X, ZeMICMBEOH 2R REEND Z &
ESANARE Ay (R

4. BRAERUVUTOMRICET 5FIH

NA62-7 fANT, AFEFEOWEEY 2, AR, FRE A, RIS IHEEORR T
BERDHZ ETHEOND, MUIARREEHEO T CREMTONL 726X, Zib
DTRRIZEBNWTLZEMICHEDO S 2WENRAT DL Z LiFhneEE I 6D,

5. EHBROEBICKYEEUNREINIERSOERICRET HEIE

NA62-7 Al fl5E FURE e OGS HIEIIRER O Al O RE I ST
WHHOLREETH Y, WU eREEHO FTREMTbN R biE, GHED
EENZ K0 AEEDRE S NDF R OEELRNEB X HILD,

$£8. F2HhoE7EFTHFEHICLIYREHDOHMEANELSATWVEWNVESICRELRSE
- |
FH2MHETETOFRRAIZIVLZEMOMAN G LN TWD,

I BREETENMmER
[JPBLO09 #ZFIH L CTAES N a- 7 X 7—8] 1o\ Tk, [HEa
R WAEMEFIR L TRYE S i oz st m s (Epk 16423 H 256 HE
mn BT ERIE) ICHD EFHI L7oRER . ANDREFEAZ LR 5 BEIIT v &l
L7z,

13
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1.
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3.

11.

12.

13.

14.

15.

16.
17.

JEA GBI . 2020. WAL 30 4 E RAERE - A RS

Bacillus Iicheniformis Ca63 tRIZE 1T 5 RIGE AN~ Z —% Hu 7= DNA K5
OWEEE (FEPNSCE)

] LRGSR ST T IR IR A S £ A PR AR

Horinouchi S, Weisblum B. Nucleotide sequence and functional map of pE194,
a plasmid that specifies inducible resistance to macrolide, lincosamide, and
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