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[JPBLOO2 R Z#FIH L CTAE SN TNV T T —8 1 122\ T, HEEFEREOER %
PN T bt B s 28T 2 520 L 72,

AU N ¥ X . Bacillus licheniformis Ca63 ¥ % 15 £ & L <. Bacillus
acidopullulyticus NCIMB 11639 #H kD 7V F F — ¥ iE s 1 O — a8l & O
Bacillus deramificans LMGP 13056 #kHi 3k D28 B 7V Z - — B8 An 1 O —ERE IR
DR AT 28 A L CER L7 JPBLO02 #iEFIA L CEE SN T VT F—ET
bb, RKE, 7IvXrFr TNTUEDa-1,6-D-7vay RiEgad o R
BTHIR DT DR TH Y . 7 o 7 UG IC B W TR oM E2 B E LT
R IN5,

MRS T 2 U E 2R L CROE S e iy oz VRt EE e ) (SFRk 16 48
3 1 256 HEMEEZERIE) ICKIE, ARG ORENE, ARG bIEL
SN L N7 EOTMEROT VL= ROV THERR LSRR, kIR
Y& b U TRz iCZ e 20872 0 BE O & 5 ZHITFEO bhe o T,

L7=MRo 7T, TJPBLOO2 #iZ#FIH L CAEINTZT VT F—E ] IZOWTIE, B b
DA 72 5 BT &l L7,



I. FHiERFMPOBME
i H : JPBLOO2 kAR L CAESNTE T VT —E8
A 77 R RERF OB LR O
HEES .« VR A AR Dy U BREeH
BI¥EE : Novozymes A/S (T ~—7)

RIS W) 1% . Bacillus Iicheniformis Ca63 ¥k % 15 £ & L T . Bacillus
acidopullulyticus NCIMB 11639 #kH kD 7 v 7 F— B #ix 1 O — & Y
Bacillus deramificans LMGP 13056 #EH kD2 BT Z F—Bi8fn DO
ROBAE S T2 EA L CER L 72 JPBLO02 #&FIH L CAES N7 VT ) —
BThs, RKRIMIE, 7InXTF R0 NT UED a1,6-D- 7 Va3 NG %
TV REICHIK T AR CTH Y . 7 v 7 U pilEIc B W Tl ks oM % H
& LTRSS,

I. BEmEEEZETM
F1. KEUFMSVWTHERNRE LTHWSHEMPRUVBEEIEOHE T VITER
FHBZ FMI R VHEBRZ EEDORE
1. HEROFMYPOEERVAEREZICET S2EH
(1) &#. HEREEERIRSY
TERDUI DAFR, KR X GRS IE, LFTo L0 THD,
4 W7 —E (SP962)
p-S JR . Bacillus deramificans LMGP 13056 ¥
BT N7 —8
IUB No. : EC3.2.1.41
CAS No. : 9075-68-7

(2) #EHk
SP962 1X. 5 TR, ARZEDORIANLTREAZR CRIEIND, AFEREIL, 2
[BIDOBRE A K 0 bR E S 5,

(3) H#EKLOME I RE
SP962 1%, 7 v 7 UG ORHEL TRICE W T/ L a T I 5 —P L & il
Hansd, 707 U BEOBRILZIZAEKR LT AR D a-1,66D-7 L3y R
A (OB % SP962 Wofkd bz Lick v, Zar I 7—Enpfitd s
a-1,4-D-7vay NG (BE#H) 2HT257F 2 MY U0 MEacsEme ., b
bR Em ESEr 2 2 HME LTHERSND,

(4) #HiuE
SP962 DT DT v 7 LG I v, Hf&BLi Iz 100%5% 73 % &
E L7z D k— BEEETX, 0.0045 mg TOS (Total Organic Solids)/ kg



KE/HTHL EH1~3) .

2. BXERUZEADNA
(1) wEEofys (F4) | MAEELOHE
16 11X, B. licheniformis Ca63 tK Cé %, B. licheniformis Ca63 #£1%. BHX
RN HoHESNTCEHRTH D,

(2) DNA ftERDFEA | B TR B4 F K OHK
TNTF—8 (Pul256) &int DU, B acidopullulyticus NCIMB
11639 ¥k K& Y B. deramificans LMGP 13056 #£ Co 5,

(3) f#iA DNA OMEE K O A J5 1k

Pul256 Bin11%, SP962 O C Kuflld—7 I/ BICEHREZEL DL L HOE
FLE A LN RuAl—E8 583k 2 B, acidopullulyticus B30 7 v F—+ (PulC)
D N Kl — Bk c @ L= 77 —8 (JPUL256) & =2— K9 5,

Pul256 BIETHBLAIEY VoA T 7 7 —BICXVEES /) LOEKOE
R IBIE AN LT, ZDBE, Pul266 8 a1 5810 v MR S V851
DHH, —HWOEMLETFIEIZBN B T REDHEREINT-,

B, EEEOERICNTZY | aprL &6 1% & 0EBEEEOEG 12 KK
WA 2 — % AW RS 2 12 L0 KRS E T,

3. BEXEDHRMYHUE~DFARERRIIBEERICET HEH
B. licheniformis 1%, EMIZH7= 0 &LCEMABER OIS ICZ IR S
TW5, B licheniformisCa63 #kiZ., o —7 I 7 —FVOAFERE L L THERHINT
W5,

4. BEXEDOBHEEIFICETHIEN
B. licheniformis A EABEMEYE M REBEMEWE L EET H L0 O WG
1372 < ENLEGYEM FE TR R AR EZ 2 HEE LBV TS ' —T T ¢ L
/b (BSL) 1A% T 5 (H4) .

5. BEFHBZAFMYOEERVAZEFICEATLIEHN
(1) 54 K OH RSy
AR DA e OB IGTE, LT &Y Th D,
5 4 . JPUL256
BRI F—F
JUB No. : EC3.2.1.41
CAS No. : 9075-68-7



(2) #LEHE
JPUL256 %, JPBLO02 ¥kZZAPER & L C, fEROTINY & RFkIC, BT
2, AREORANL TRAR CRIEIND, £EERFEIT. 2BIOREA®IZED
EERRE SN D,

(3) Hm®KOMEHAERE
JPUL256 1%, 7 v 7 U liEOR L TRIZBW T, Z/raryioy—BL e
BIEHT A E T/ N a—RNES ) XA,

(4) ARhESy OMHE M ORER DU & O s
JPUL256 1%, fiEkdD SP962 LRILL 7 IuaXIy F oo VT V5D a-1,6-
D-7vay Rifg ey RETIKS S %5, JPUL256 (% SP962 &tz LT
B TR (BER Y v BRATEEY - 0 OFERIENE) 2R,

6. KEMFEMB VTR DEL SN HEGRTFHRIELZ FNY & REEDRMP K

VHBAREBEIEOMEER

(1) BN & ek OUINY)
JPUL256 &7k SP962 & OE M, #iEEIs FORER LT I/ il
FINREI2 D Z Lizk v, JPUL256 1% SP962 & th~Emn\W7 LT —F leiEtt %
TATRTHDL (M5B, 6) ,

(2) fHfax (K& fsE
JPBLO02 ¥k & 15 1 & OFE AL, JPBLO02 ¥kiC1E Pul256 s+ 1385 =
v A X4 JPUL256 A PEME 2115 L T2 58 % Y JPUL256 DA FEM: % &)
DD aprLl a1 % & DEBFEEOBIE 2B RELTWVWDHRTH D,

L1 ~6000, REINYK OARENIN O EPER O Lefeet G2 & 72 0 15 2 0ER DR
MR OIE LR H 5 LB L, 82 LT OFFHICOWTGRHEZ T 72,

2. BEICETSEER
1. PEFEOMERMNIT (R (FR) - H%4L%) (CEBT5EE
5 ElX. B licheniformis Ca63 #kT&H 5,

2. FRERVESHEEEHEYESFOLEEICEAT 5F1E
B. Iicheniformis 73RN O EAIEEWE #FET 5 SV o wiEIT R <,
[E R GEMF ST RN 22 2 PR I B80T 5 BSLL 1Y 35 (=R 4)

3. FEMRUEEEICET 5F1E
B. licheniformis 21X, & N~DOZFAEM L ONEBIEDOHEIL /20,



4. IREEONEEF (DMILARE) ITHEEINTWVEW EICET HEIE
B. licheniformis \Z1%., JRIEMED I KIK 1 DIFAE 2 mE 3 5 &S 13720,

5. BXEDABHKROBRERVASEEETEMEOLEEICEAYT 5FEIE
B. licheniformis Ot T % Bacillus subtilis & ¥ Bacillus pumilus 735
HIVTWBN, MEME EFEAT D Bacillus cereus % & XM XA S 41TV
2o

F3. RYA—(CEHTSHIE
1. AMRUBXRIZEYT HER
B - E AT Z—pdPV006 ODVERUZIL, Staphylococcus aureus HH35% D~
7 A3 R pE194 BNHWS T,

2. HHEICEHTHEIE
(1) DNA OHHH N ONZ O IR & 7R HIH
77 2 X N pE194 OHEEEH R OHERSNIIH Lo Tngd (BRT)

(2) HIPREEZEIZ L 2 U)Wt B3 5 F1A
77 A3 K pE194 OfillfREER I KX D UIWTHIEKIZBH 5 7M2 72 > T 5,

(3) BEEnoAEREESN 25 E RN L2353 IH
77 A3 K pE194 OHEFEEFNEIH LR ->TEY . BEEOA EH A
ITE TV,

(4) AN B3 5 HIE
75 23 FpE194 121%, =V 2~ A L UEEEFREEN TS,

(5) fmEMIcBI4 5 HHE
77 A3 R pE194 \21%, [mEA PR & T D HERANITE ATV auy,

(6) 18 FRAFPEICEET 5551
7'Z 23 KN pE194 OERBMEELYNIX, Bacillus J& THERES D,

Fa4. {HADNA, BEFEY. HVICHERIF—DEEICET 5FEE
1. A DNA Dt E(XIZEEY HFIR
(1) &#. HRMEOHEICEET 5 FH
Pul256 Bn 1O 5ARIX, B. acidopullulyticus NCIMB 11639 kMY B.
deramificans LMGP 13056 #£ CTH %,



(2) L2MIZHET 5HHE
B. aczdopu]]u]ytzcus KX B. deramificans 13 & $12., [ESLIEGEMIE TR R
REZREHBRICKIT 5 BSLLICHEY T 5 (R 4) o

2. EADNA XILEERF EPEHET—h—%28T, ) RUTOEGFEDOD
HEICET 5EIE
(1) FHABLTDOI7ua—=2 78 L IZERFIEICET 5 HH
Pul256 511X, sp962v BIn 1D 5’ I pulCv iEls 1 % ks S w7 fs
BT Th D,
sp962vigts L. B. deramificans LMGP 13056 ¥kD %7/ L7»5 PCR 12 &
015572 SP962 D C R 600 7 2 / Beh 22— N3 28RSOV T,
3T XV BBICERDEC D X OMERAEMICEREAL TELNLT,
pulCv &5 7%, PulC ® N Kl 200 7 /a2 =2— KL, B
acidopullulyticus NCIMB 11639 ¥k 7 7 L7526 PCRIZ L W 5 H 7z,

(2) HEIHRK O LA & I IREE SR K DO X (2 B 5 2 S5 18
Pul256 &1s1 O FE, HFERCAH M O BREE R 12 K 2 01 X138 & vz
fé?/)fl/\%)o

(3) FHABLE ORI 2 FIR
Pul256 Bin+03%813 5 JPUL256 1%, 7 ImXTFLoRTNVT L ED -
1,6-D-7 v ay i cEx= RRICIK ST D57V 7 —8Th D,
O BABELETFOHGEDOT LV X —FRMEICRE T % 5 A
B. acidopullulyticus 2 (X B. deramificans ®7 L)V —ifFMED etk %
TR D IO R A AT o To A R, 7 LV —a R M2 R4 5 Wi i3
o Tz,

@ Bl TEMDOT LIV —FRMEICET A
JPUL256 & A%hksy & T DR [ANCHONT, 7 b —F M2 mkd
LT, 2B, SP962 KX PulC Z A%y &9 2R RANC >\ T
b T LA —FREME AR DA LR,
¥ 7-. B. acidopullulyticus N (X B. deramificans D7)V 7} —E¥D7 L)L
— A IEMED T REME A TR D T2 DI STHRIR SR @ 24T o T2 2R, 7 LV T —a5 38
Mea R LM TR0 o7,

@ BT PEY O PR ALER 53 2 e PRI BR 3 % Jn A
- NLBHRISH$ 2 s
JPUL256 O N L H T TOHEMMEIZHOWTHER T 572912, SDS-

a F— X _—2 : PubMed. 2017 4 6 /]



PAGE 3t U0 = 2% 71y Nohr AT o 1R, maBRIZRB VT,
ERPAARTE 2 S URNICHfRS NS Z &mmaniz (BR) |
b. ANTHGHRIZ 33 2 ks
JPUL256 O N TG TOHELEIZS>WTHER T 272012, SDS-
PAGE kOO0 = 2 Z 71y M adT o TRk, maBRIZI N T
ABRPHIATE 4 IFRIUINICOfRS LD Z & aniz (BR8) .

@ RS RO T LV L OREERFRMEIC BT 2 M

JPUL256 & BEFNIDT L V7 & ORGER RO A B2 R T 572012, 7
VIV T = B = 20 % W CHIRMERR R 24T o 7o . ik 95 80 7 X
J B EDELHNT R LT 35%LL LOFRRMEZ R BER DT VL7 J Ot
T5 8 73 JBEANN—ET HEEHDOT LA T S o 7- (B

9 .

PLEDZ EBRaEr il L, JPUL256 137 LV X —k3M 2 a9 5 AlfE
PR EE 2 BTz,

3. BAEBEGFRUNAEYVEMEY—H—ECFORRICEAH S MEEICET 5518
(1) FmE——ICBT5HH
Pul2568in D7 0T —F—L, amylL4199 7' 0 & —X —_ amyQsc 7 B2 E
— =KW cry3A TuE—F —THiSd P3 Vet —4%—fdThD,
amylL4199 7 v & — % — KW amyQsc 7’1a €& — X —L. T EN B
licheniformis Ca63 KD amyl 7' v E—%— KN B amyloliquefaciens
DSM 7 kKD amy@ 7m & — X —|ZEREZEAN LD TH D, cry3A 7
0 E—4 —|L, B. thuringiensis subsp. tenebrionis DSM 5525 fRIZH KT %
crySABIn 1+ OBAR T 0t — X —FHTH 5,

(2) F—Ix—F—ICHTLFH
Pul256 &5 DH — I F—H—%, amyL ¥ — I F—H— KW\ aprH % —
F—H—ThV ., ZTNEI B. licheniformis Ca63 tEH KD amylL Br1 % —
I p—4 — KW Bacillus clausii DSM8716 #£H KD aprH i&la DX — I %

— 4 —EATH D,

(3) Zft, HFABE T OFEHMIENBE D 2 RS 2 A TZG AR, £
DOk, HEEIPHOLNTHDL Z L

fAEE - OFIRICVE L B, clausiiDSM 8716 ¥£H 3D aprHRBS B4 &

" mRNA %2 Eb S¥ 5728 B. thuringiensis subsp. tenebrionis DSM 5525

FRERD cry3A mRNA ZEMBSN AN LTz, cry34 mRNA ZEbBE S,

b XTI 2B KFET LV T —2~_—A (FARRP version 17)

10



BTEE R & Ly B o — R B IE T 07 1 E— # — B CAEET 5
BT B8, &2 BE a— R A8t E nian,
ZOIEI, A VT 7T —PREEIIN O B,

4. RYBZ—~DHEA DNA DAL EICET ZEIF
75 A3 RpE194 (2, A T V' F—P & a— K45 int i&is+. aprH RBST
B, cry3A mRNA ZEACEA., A > T 77 —BiFRES M O Pul266 8 s1- Wil
HEFAL, B EARANRY 2 —pJPV006 ZER L= (2 10) .

a

. BEINERERI 2 —ICETS5EE

(1) BRI O SELRLS] & HIBREEFR I X 5 U)W B3 % FH

BARTE AT 2 —pdPV006 O IEL, Hi AL K ONHIRREESR (2 & 5 Gl
HXIZBH 02> T B,

(2) JFHIE LT, BRI RIART X —12iF, BRSO X X7 8
PN TREAT AT ) =T 4 T 7 L= NEFENTNRNT &
FH5—2— (2) IO LEBYTH D,

(3) EEICKHLTHWAEAFEIIBWT, BEXT A2 AMEENA BRI~ 24— |
THLINTHAHZ &
B E AT 2 —pdPV006 LD EX T D4 AGERIL., Pul266i&fn+%
Bty MEOHEKTH D,

(4) BAL LD LT RELNY Z—L, BESOBETFDOIRAD WIS LS
nNTn5Z &
BAG AT 2 —pdPV006 1. HEZN OB DIRANR RN L D IZHiAL
SNTWD,

6. DNADBEE~ADEAFEICEHT H5FIE

HONLOHEET ) LOBIERBIR TR, ~— W —BaFEETE Y & (P3
TaE—4%— cry3A mRNA ZEES R A T 77 —BRES & G, )
ZAAFRELZ IC L VB AL, &~—0—IZ LV REEREIIARZ®IN LT,

HWT, Bin FEAHANRY ¥ —pJPV006 8 A L, X7 X — LD int Ba10
WHT DA T 7T —EBOERCLY, XU ¥—EDA T 7T —BiRikEs &
EET 7 A EORESNOR T DNA AN Z VO | X7 ¥ —OREF|0NE 1T/
LIRS Nz, EERRITIT Y 2a~A 2 UmiEic X 0 @R L7,

FD%, ~— W —BIaTRIATE Y FHND cry3AmRNA ZEES & Pul266
B REA Y FNORES OB TL—7T 7 MBI Y, ~— T —BIE T,
it BIn Kk OA 7 7T — B EYR8E ET /) LB Lz,

B, = —@8EFREIE Y FRO P3 7ot —4 — K cry34A mRNA %

11



EAESNIEOE RFEES ) b LISk Y | Pul256 BIGTRBA L v bO—HL
L CHET %,

7. EYMERE T —H—EEFOLREEICEAT 5FEE

BT EARNRY Z—pJPV006 X 21~ A 3 UitEEG 2 ON . HE
DT ) MATFBASHRY, o, —RTOBEFEIC~y— T —BIz L LTH
F~ AV UMMEELE N EA SN TWD, R ICEZ O REL TS, BT
HEWVEE~ — 7 —8IE FIIAEE LR W 2 & A& R D > — 7 o AT
X VHER LTV (R 11)

F5. HBRZKICETIEHE
1. BELOERICEAT 551
JPBLO02 ¥k1Z. Pul256 &30 v BN EASH., EHOEIEA % RE
LCWDETIHEEERRD,

2. BEFEAICET HEIE
(1) WHIFREERIC L 2 U1 HLXIZ BS99~ 5 1A
Pul256 B 1FHBAT T N OEBEFEOENIEZHERT 5721y
— 7 T AT AT o T AR, BRI TEIZ 1 a B — A SN TWD Z &3k
RNl B , Fo. BB ASEIRO SRR SE K OV FREE SR B H
ity —2 = ARITIC L VBN > T D (B 12)

(2) =TV —F 4 77 L—LOFENZ OHRE K OFE B O A RerE I B
T HEIH

ffiAN DNA LTEEST ) AOEEEHMICAE LD A—T L ) —TFT 4 T 7 L— A
(ORF) OFEAEFARD =012, A DNA O 5’ IrfHES & & Tefak & Ot 8
I EFRCY 2 B e fEIC 31T D ORF MR 21T o7, £ DFER, 6 DDOHAPETE
W IEa R bl o R TRAET 28k % 30 7 X/ #2LL o ORF 7%
ARt 615 R =i,

B0 ORF LEERDT LIV L OMEEDFE LR T 57212, 7
VIV T — R =2 b B W THRIMR B 2T - 7o R, i35 80 7 X /
Ll EDOBRHNIZR LT 35%LL EOEEMEZ RTBER O T L v g v e Ui
%87 2 BREAIN T HEMOT LA TR SN o T,

IHIZ, ZHO ORF EREMOFENMES X7 E L OFRIMEOA 4 iR
572912, MvirDB 7 —4# X—2Z (%M 13) % T E-value<0.02 % f5#% &
LU CHREREZIToTofE R, HEMEZ R TR OB S o 7 BT O 6o
= (W 14) |

6. MMAGLUNDORERHRURERMICET SEE
1. FMPOBERHRFEERM E L TOERAREAHD &

12



JPUL256 OHLEFEE G OEESM T, M AEZ oG LRIl ENT
XTEER DY, Fo. ARG OFEEHT Food Chemicals Codex (FCC) 2 #
AIZ#EAE LTV 5D,

2. YOS ERMRIFEER/HELTOREEIZODVTHMENESIATLNSC
&

JPUL256 OHLEF L L& M 1L, FRRo BV 2RI T -5
BMEaATHZ G, AFEHETRVWEEZZIOLND,

F7. ECFHEBEZFMYICET 5FIE
1. BNEICHITSHER, BRAFICEET 53F1H
JPUL256 (%, K[ET 2016 42 GRAS & L CRFESINL TV D

2. HiBEZADEREFEICET 5EHE
Ry b7 vy iz kv, JPUL256 BAIHICIT#HEL 2 DNA 2357 L7
T ENHEREI LT (B 15)

3. BHEICHETIFAMHSOREEICET HEIR

JPUL256 O fF|F DB 711 JECFA O & 5L B o HisE & X FCC
DOREME AT L TW5D, £/, BEREHIE M HBERE ~OME 20 A7z i
BOLDOBHNWOIZEMICHEEOH DIEANR TN EEND E1THE 2T,

4. BEAERVEOHRIZET HER
JPUL256 i3, ERER DR 2 M Al BRI A, RIS 1% 0 **%I‘?Fz%
THOE S, ZRVECHEOH 2WENEANT S Z & 135 212<

5. SHENEHICIYVESHENREINIERSOEEICET 5EE

JPUL256 DR QS HIEIIIER OB AR ORLEICHEH ST
HHDOTHY, EHREOEENC LV AEMENRE SN D HERSOEEIT RN EE
Zoh5,

F8. E2HhoFET7ETHFHICLIYREHDMENFOATULAWMEEICHELSE
- |
F2MOETEFTOFREIZLVEZEEOMAITELNLTVD,

I. EREEZETMER
[JPBLO02 ¥4 FH L CAEE SN TN T F—F ) 1o\ TlE, [EE TR
WA ZFIA L CHERE SN O Z MRz (FRk 16 45 3 H 25 H &M
HRFZERVGE) IEDZFHE LRER, b FORELHEL 5 B2 &
L7z,

13



<zHE>

1
2.
3.
4

o

10.
11.

12.
13.

14.
15.

PRk 274 [EIRMERE - SREREwE (R4 EE)

Typical Composition: Extenda Peak 1.5X. (EN3C3E)

Application Sheet: Extenda Peak 1.5X. (tEIN )
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JPUL256 LPulC O7 X/ BEES| Db (FEN SCH)

The comparison of specific activity of SP962 and JPUL256 proteins (¥ENCE)

S Horinouchi and B Weisblum, Nucleotide Sequence and Functional Map of
pE194, a Plasmid That Specifies Inducible Resistance to Macrolide,
Lincosamide, and Streptogramin Type B Antibiotics, Journal of Bacteriology,
1982, 150(2), 804-814.

Digestibility of PUL256 protein in PPY 38874. (1N C&E)

Assessment of sequence homology of pullulanase expressed by JPBLO002 to
allergens. (fEPN3CE)

Outline of pJPV006 construction. (f:PN3CE)

Genome sequence analysis on genes of concern. (f1:/N3(E)

DNA sequences ***,  (#LNCE)

C.E.Zhou, J.Smith, M. Lam, A.Zemla, M.D.Dyer and T.Slezak, MvirDB-a

microbial database of protein toxins, virulence actors and antibiotic resistance

genes for bio-defence applications, Nucleic Acids Research, 2007, Vol 35,

Database issue D391-D394.

***JPBLO02 (+hPN3CH)

The analysis of residual DNA in PPY 38874 by mean of dot blot hybridization.
(FEASCE)
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