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[ Bacillus subtilis NT105 (pHYT2Aopt) #kZFIH L CTAEI =7 1T F X K
VY TNT ) NTU AT 2T —8 ] \ZONWT, RS EREAN 2 FEhi L 7=,

KM% . Bacillus subtilis ISW1214 £k % 15 == & L T. Paenibacillus
campinasensis HED > 7 a T XA N IV ) T U AT =T —V Bl fEETe
T 5 22 R pHYT2A0pt %A U TIERL L7= B, subtilisNTI05 (pHYT2Aopt) kk
ERALTEEINTY 7 aT XA NI VTN ) VT UAT 27 —BTHD, AU
M, 7Iva—RE0 a1, 47NV A AER L, Bk al, 47 vl v EAERT 5
R L LT, vZ7usrxA ) oAb,

Ea R Z 0B &2 R U ClLE SN2 SNe) O 2 MR A E ) (SRR 16 4
3 H 25 HEMWKAEZBR/RE) ([CHKSX, AR TFOLRENE, HABLTF»OESE
INDZURTEOEME, T LA —FRMEEIZ OV TR Lo, 1ROy
E G LTI 227 O BENO B 5 BERNTFE O v n -7,

L7=M->7T. [Bacillus subtilis NTI05 (pHYT2Aopt) ¥z FJH L CTAE SN
JOaTXARNY U ITNT ) N T UARAT 2T —8] IZOWTIEL, AOREELHEA S B2
AU 7w &l L7,



. FHE R AN OBE

(FRENA)

¢t B : Bacillus subtilis NTI05 (pHYT2Aopt) #kZFIH L CTAFES LV 7 0

TXANI TN ) NT AT 2 T—F

A @w:vr7arxA M) ol
HEEE « BARM b TR
B © H AR TSt

R 1X . Bacillus subtilis 1SW1214 ®f % 15 & & L T . Paenibacillus

campinasensis H kD> 7 a7 XA NY )N ) T AT =T —8 (pecgt) &
%2 a8 77 A K pHYT2Aopt % A L CIERL L 7= B. subtilis NTI05
(pHYT2Aopt) #kZFIH L CAES NIV I/ R T XA NIV IAD ) NT VAT =
T7—ETH D,

I. BfAfEEEEMm
$1

1

(1

REHFAMICHS O THERRE L TRAVWSHANMPRUBEFEOHELLITE

EFHRBRZ FMA R CELRZ & DHEE

HEXROFMPOEERVRAZEICET LEH

)RR M OAH RIS
PERD U DAFR, IR L ERIIE, LT LY TH S,
4 Fr : CDA
o8 J& . Paenibacillus campinasensis
HhEsy > 7a T XA NI TN T ) VT UART 2T —8
IUB No. : EC 2.4.1.19
CAS No. : 9030-09-5

(2) BG&ETTE

(3

(4

CDA IX. P. campinasensis #=/FPERE & L CHU, Bige, R, ®HLED
TRARCHEINS, FERT. BRTECTOEE BREINLD,

) ﬁH@&KM%H% ZHE

T XARNI TN ) NI UARAT 2T —BIX, TIa—ARLEYD a-
L¢7Wﬁyﬁwmtwﬁ%WL¢7WﬁV%Eﬁ#6%$T%@\iﬁ?yf
VNHEREE T 7 eFX 2 M) oG HN LS,

) EHE
VIBRTFXARN) TN H ) VT AT 2T —BOEMNEICEIT SIS
DETH, BHBOY 773 A b U OREE - S, %@ﬁmuﬂp
WZARFER DS 100% 581477 5 ERE L7256 Ok — BEIEX, 2.03 mg / kg
ﬁ—‘%/ﬁ Ths (R .



2

EEXRUEA DNA

(1) 1EEOfA (F4) | RAFELTHSEK

BEIL. B subtilisISW1214 B TH 5,

(2) DNA 5 ROREA  BRA SUTRb40 5 K OV H K

(3

3

4

5

(1

(2

(3

pecgtiBfn - DM 5ARIX P. campinasensis, trpSi&fn{ D ERIX B, subtilis
ISWI214 Bk CH D, /BT AT 2=a— LT vFIL T2 AT =5 —F (cab)
BinF Ot 5K Staphylococcus aureus T 5,

) 1A DNA O J O8N 715

pecgt Bl X7 a T XA NI I NVh ) v T AT 2T —F (PeCGT)
Za— KL, apSEBIFIZ ) 7 F7 7 =/LtRNA G4 2 — R4 5,

INHDOBIGFEEGTIRBLT T A K pHYT2A0pt %15 FIEA L,

cat B, Va9 Ah7z2=a— LT FNLETFT L AT 2TF—FEa—FR
L. “HEZEMRMETEZICEIY Z ) MBS,

BEORFMYBE~DOF ARRXIBEERICEAT &8
B. subtilis 1%, BMEGERBEEOAPERE & L THREZ< ORARR RS . il
O RnREICEEIEH SN TWD (B 2)

BEXEDEEESEICEAT IEH
B. subtilis 3 EABIEMWE 2 APET D &V ) HEIT e,

BRFHEBEZFNMYVOMERUVEEREFICEATIEH

) LA K OVE By

AN DB e OB IRTIILL T O LB TH 5,
4L 4 : T2-CDA

HEhEsy v r7arF% 2 )k ) v A7 =5 —8 (PeCGT)
IUB No. : EC 2.4.1.19

CAS No. : 9030-09-5

) BhETT ik

T2-CDA 1%, B. subtilis NT105 (pHYT2Aopt) #Z&APER & LCHV, il
SN, BLEHIET, EROWM LR TH Y | Bk, M, RSO T
RaTiEsng, AERIT, BRIECBONTOEE, REShb,

) A@ KL OMERERE
T2-CDA DOFZhKS T 5 PcCGT 1%, WSRO & FEEICY 7 0T % A
MY oSS S, RISk, MERTEFEICLIVREIND,



(4) ARG OPEE K OGER DU & 0 Lk
PcCGT 1%, 1EROEIRINY & 7] USROG % filifd 285 TH 5,

6 REHFIMICESVTRENMDEL ShHEGFHRIEZRNY EM/EDFMY
BRUMBA G LEITFOMHEER
(1) BA=FHBZ TN & AER DRI
PcCGT LUEROIMB DT X/ BERINIF—TH %,

(2) M ARLEE
B. subtilis NT105 (pHYT2Aopt) # & 15 5 & OFHESIX. B. subtilis NTI05
(PHYT2Aopt) #RiZ> 7 a T AN Il ) b T A7 2T —BEATRE,
FRIPA 7V UER R BT AT ==a—LiitEa L TWEETH D,

172756 ETEY . KRB AT O ERERE O LLE G & 72 0 15 D06k D
W R OE £33 5 LRI L, LU T O FIHIZOW TR 21T~ 72,

F2 BEICEATHIER
1 HEFLOMERT (BR (B4R) -#%4%) ICEAT53E
151X B, subtilisISW1214 ¥ CTdH 5,

2 WRERVAESEHEEMMEFOLEICEHTSIER
B. subtilis DIFFMETMONTE 6T, AFEEEEEDEZEEST D L) &
XA, Fo, ESLERGYENT TR IR RS 2 2 E BRI ED D A —7
T4 Loyb (IR IBSL) W), ) 1IC#%T 5 (BR3) .

3 FEMRUEHREICET 5EHE
B. subtilis ISW1214 ¥RIZHEMESCEBMHITHE STV 72R0,

4 HEREONERF (IMILARE)ITELEINATVEGWS EICET 2ER
B. subtilis ISW1214 #R1%. JREMEDI KR 1 DFIEZ R T 5 FHFEITRD S
T (K 4)

5 BEXEDAEBHMOBERERVESERIUYEOLEEICEET HAEIE
B. subtilis DitixkE CTd 5 Bacillus cereus (N Bacillus anthracis . &
WVEEEFETDZEDNMBIVTWDEMN, B subtilis & ITHREIZXAI STV D,



E3 RNU4—ICETHEHR
1 AMRUBRICETHFE
BT 23 N pHYT2A0pt DVERUZIL Escherichia coli ik 7 5 A3 K
pACYC177 & Streptococcus faecalis HK D 77 A I K pAMoal /> HHEE S L7z
7'Z A3 K pHY300PLK AW Sz (B 5)

2 HEHICEYTSHEHE
(1) DNA O HEH K O OIS % /R4 $1AH
7'7 Z X F pHY300PLK D HE K O ARSI 60072 > T % (B
5) .

(2) HIFREERIC K 2 OIWr I Z RS9 5 95 1H
77 Z X R pHY300PLK Dfi|[REESE (2 & 2 UIRr 1L 6 23272 > T b,

(3) BEFmoOfEHILE S 2 & /W2 ST 5 5FHE
72 Z 3 K pHY300PLK O KA HNIZEH ST » TRV | BEE O A =
IS N GAYAS AR

(4) FHNMHEICEE9 25 FIH
72 A3 K pHY300PLK (2137 b T %A 7 U UiitEEE LT el
Vit EE SR E EN TS (B E)

(5) {mEtEICBIT 2 FHIH
7°7 Z X K pHY300PLK (213 miE#E% Alfe & 7 2 M ARSNTE £ T,

(6) 18 EARAFPEICEE T 5 I
77 A X R pHY300PLK O BHMALHIL, BacillusJ&, Escherichia J&}&
W\ Streptcoccus J& THERET A Z E D BTV D,

B4 HADNA, EEFEY. HiVITREARIVFI—DEEICHT 5EE
1 A DNA Ot ERKICEET 5HIA
(1) &F, HEREOHEICEET 5 FIH
peegt a1 O EARIT P campinasensis #8. trpS &fn 10t 5KI1T B,
subtilis ISW1214 ¥ CTH D, cat B+ DOHEIRIX S, aureus TH 5

(2) ZRMIZET 5FHE
P. campinasensis %k} Y B. subtilis ISW1214 ki3, & MR 295 EME &
OBERELEMEIT LN TR, £/o, 26X BSL1ICHEY TS (B 3) .,
S. aureus 13 BSL2 2324 505, cat BIn T KO cat AL+ D FEM I RS
IFTET S TVRYY,



2 HADNAXITEEGF MEYEMMET—H—%28T. ) RUTDOEGFEND
HEICET 551E
(1) HABBLRTDOIZua—=2 7L AITERFIEICET 5 HE
peegt B 11X, P. campinasensistkD> 7 a7 XA RNV TNV ) NT
27 =T —PEETOEERINCIES X | B subtilis CORBE R+ 57~
OOWHRERZEANL, NLEKLIZEIETFTH D,
trpS Bin 11X, B. subtilis ISW1214 #£®D trpS Bin %7 n—=27 L7
%, WREERZEANLI-BLEFTh5,
cat Bin 1%, pCl94 7F A 3 R EOESNZHE T LT,

(2) RSO OHEEACA & il IRIESR [ K 2 GIWr X2 B4~ 5 S50
AN DNA OHg IS, HERCAH M OV BRI SR (2 & 2 ST I3 5722 72 -
TWws (e .

(3) fHANEILTDOEICEEd 5 HIE
pecgt B T332 — R34 2% PeCGT 1%, 7 7 U IKGHIHEH L, 71
TXA N ARG E LT DEEE TH D,

O BIETFEYORELRDT LV XF—FERMEICET 25 R,
peegt Bin T OULEARTH 5 P campinasensis FRIZEH L T, 7 LV X —F
FEMENZOW TSR a LT R, OB TR0,

@ BETEMIZHOWNTOT LILX—FERMEICET 58 R
YIaTFXARN) IS ) N T AT 2T —RBIZB LT, TLAF—5
FMEIZOWTHZR a LTS, ZO8EIL7R0,

® BlaTEY (X2 /37E) OB LRI 5 s I B3 2 FIH

a. NTHWRIZRH 5

PcCGT O AN THEHIZE T D HEMEIZ OV THERT 572912, SDS-
PAGE 73tk Xy = 2% 7 vy Myt aiT o7z, £DfEF ., SDS-PAGE
ST CIEEBRBALAT: 5 PLINIZ, U X Z 7y Moy TIEaBRBA a1
15 BUWNICHb &SN D Z RSN (R T7) |
b. NTABRICxH 5z

PcCGT O N TR HFIZE T DIELIEIC DWW THER T 572912, SDS-
PAGE 53#i e Xy = 2 & 7 vy Mt AT o TR, maRizis Tk
BRBHIATE 6 REM 2808 L CHiFb SN hoTz (BT
c. NNEMLFZ %4 5 sz

PcCGT DINEMZ K 5 009% KOS D ZEAUIZ-DW T ELISA V5% F VW Tortlr

a Google Scholar } O PubMed (FizZ H : 2021 45 10 H)



U7zfE R, BRI TRREOSMTH D pH 4.0 T 6.0, 80°CDANEILEL|Z
XV 1 B THL PeCGT HUR~DOFIRHEE S RENMERTD 3%LL FIZ F TIK
TL7= (Z=HS8) .

@ BETEYW (ZoV'B) LEBEFOT LIVE Y (ZT i g Bl
BIg A X 0 EhEte, LF [T UAAFLVE] Ly, ) & ORBEEMENE
(B9 5 HIH

PcCGT EBEFND T L v & OFEMEO A AR T 572012, T Lb
FoT =B N_N— 2 b DT ER 21T o T R, 80 7 X/ Rl T
35% LA EOAHFEIMEE TR TEEE T LV U Sz, PeCGT o7 2
R AR DY 7 0T XA NI VI AT ) N T AT 2T —B LFE—T
BT END, EREEEIT LV AIREROEINY) & OFRRIERRRIC S [AlEE
IR STz, Ei T 5 8 7 X BRELHIDBER O T LV v b BT B LY
ITRWE SNl (B9

LIEDNS | PecCGT T LVF —FROAREMIIRWEE X bR,

3 WAEGFRUREMEREYT—Hh—EEFORBRICEHLSEEICEET 5F
]
(1) FmE—¥—ICBET5HH
peegt Bin 7O v ®—H —|% Bacillus sp. JAMB750 kD~ FF—Ei&
faroO7ue—4—fFHKTH S,

(2) #—Ipx—F—|ZHT5FH
peegt BAn D% — I x—4% —|% Thalassomonas sp. JAMB-A33 #H kD
@7 HT—ERET DS — I F— 5 —EFIHKTH S,

(3) Zofth, FHFANEETFOIFBHIEIZEE D 5 HE RS2 MAAATE LG, £
DOk, HEEIHOLNLTHDLZ &
AKEER 2 HIRINZ g S 5728, Bacillus sp. JAMB750 #RH K~ )
—BDO T FNESINCE R EE N LT pecgt s O LML=,

4 RHyF—~DiEADNA DA SEICEET HE1E

IR TFXARN)UINANT ) TR T 2T —PDORE ST A K pHYT2G
DI AFXARNI U TINT ) N T AT 2T —PELE RIS 7T VRS &
peegt BIn KRBT 7 FAEINCEIT 22 218> T, BHATTAIR
pHYT2Aopt MER ENT= (ZH6) |

b AllergenOnline version 21 (F&5E H : 20214 9 H)
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5 HBEINERBERIZ—ICETHEIR
(1) BRI O SRS & HIBREEFR I X 5 Ul B3 % FiH
FHLT T 2 X R pHYT2A0pt OHEES, HEELS K& OHIBRIESR (Z K 5 )k
KIZBH L N> TV D (BH6) |

(2) JFAIE LT, REIITHEE SN RBINY Z —12id, BUANDFZ VR0 E

EREZ AN TRET 24— V=T 4 V77 L —AREEN TN &
HHL T T A R pHYT2A0pt O IERLHIIZ DOV T, 6 DDOFAFHIIBUNT
F =TV —F 4771 —5 (LT TORF) &9, ) MBEITo -5 %,
iz Rohbiklba RO TTREET 2845 30 7 X /UL Eo HJLL
LD ORF N ABG FiEIkIC 78 [ 72 &z, 2 H O ORF IZOWTH
VNI IET —H R— R e T blastp (2 X DHHEIMEMRTZE Z Evalue<10 %45
BEE LT To oM, 26 8> ORF IZHEFEIMEN GRS Hivi=2s, BEFO w4 v
NG EOMREEIZR ST, £, BEMOT LVF v EOMEEDE
WAMRTDDIZ, TUVAT T —H_X—Z b W CHRIEREEZIT- 72
fE. 80 7 X/ FERLAIT 35% LA L ofE[FME A~ 9” ORF KOV d 5 8 7 3 /
FEBCHIMNBEEI DT LV v & —H T HESNT RV IZ S o7 (B 6) |

(3) EFEICH L THWDEAFEIZEBNT, BEXT 2 AFRNEHR Y ¥ — L
THLNLTHDZ &
BIXT AL, BB 7 A2 I F pHYT2A0pt OIS THY | 15
FIZBWTET T A I RORIETHRIF SN D,

(4) BAL XD ET 2RI 72—, HESOBIGFDIRBAN RN S flifk &
nTns ok
FELTZ A X RN pHYT2Ao0pt 1% HEISN DB T DIRAD 2N L D ITHEE I
TW5,

6 DNADBE~ANDBEAFEICET HFEE
FHL T T A3 R pHYT2A0pt #7102 F 77 A MEIZ LY FREKIZEAEL, 7 b
FHA TN CMER O T~ A ¥ M A R TR A 2 Rk D T LT K
- C B. subtilis NTI04 (pHYT2Aopt) #% 157, #i\ T, BEREEMEOLE(LE
XU, 53 B subtilis ISW1214 £EOFMFEFLIL 22XV . B subtilis NTI04
(pHYT2A0pt) & [F Uisfs 7243 5 B subtilis NTI05 (pHYT2Aopt) #% 15
= (B 10)

¢ NCBI Non-redundant protein sequences (nr) (F5% : 2020 £ 9 H)
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7 hEYEHMET—I—BEFORLEICET 5EIR
(1) BTAOERTEDOREICET 5 HH
FRELT7T A3 K pHYT2A0pt HIZ7 U UiiEBLE M ONT FTH A 7

U UMMM T 23MF(E L. B, subtilis NTI05 (pHYT2Aopt) #7775 DNA
i/ m I L7 x=a—VitEBE T D cat BT ET D, T EY
U UEE LR 11X NTI05 (pHYT2A0pt) FRIZEBWTHRIL LW, 7 h T A~
U Ui B 22— R T "7 EiX, MlaN»oT7 I8 A4 270 0%
REENVICHE T 5 2 & Tt A2 5795, cat BloFii/n 7 L7 c=a—
TEFNETFT AT 2T —E (CAT) Z=2— KL, 7EF /L CoA D7 EF /L4
IR TAT = a— )VOKBEANERIELZETHEC/ R T AT =2
— VIt 2 595, 2D OB FEMOAFMEICET D& IE e 4,

(2) BIETFAKOEETFEDOEIUCET 5 5FH
T2-CDAH DT T %A 7 U VG FED ROV v T 5T = =a— /Lt
MBI T EEM O G A B4 ELISA L THIE L72fE R, £4241 0.05 pg/mL A

K r0.025 pg/mL Kim Th -7z (ZH11)

5 HHBMAKICEHITHER
1 BXLOERICETHEE
B. subtilis NT105 (HYT2Aopt) ¥k & 5 EDOFHE AL, PecCGT FEAERE, 7 b T
PA 7 ) UL BT AT == a— Uit L TN B A Th D,

2 BEFREAICETSER
(1) HIFREESRIZ X 2 IR X2 BE 9 % FIH
FEL7 T A I R pHYT2A0pt O REESR IZ X 2 UIRTHIXIZE & 72272 > T
5 (B 6)

(2) =TV —=F 4 77 L —DFETNZ OERE K QS BL0 A HEME I B

I 5 HIH
EEDYT ) DTHRAZ I cat FIK, £ O B L O P OBA FIKIZ OV T,
ORF MR Z1T o T=fE 5%, 23 g Sz, 215D ORF & BERIOFEME S v )
VL DM EZRBET DD X XTI ET— X _— R e VT Evalue<10
FRREL UCTHRB LIRS, BEMOBEMEYE & ORI b o7,
T, BEIOT LV UL OO B EZERT A0, T UL T —
HR—=AbH W TRBEIT - T2FER, 80 7 2/ BRALHI T 35%LL_EDOFHFIMEZ
~9 ORF LKWNERET 5 8 7 X/ BERLAHIMNBER DT L v v & —Ed HRdsIIE
RWiZEnemnot- (B 12)

d Google Scholar & O* PubMed (% : 2021 410 H)
e NCBINon-redundant protein sequences (nr) (K% : 2021 46 H)
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%6 MBAKLNORERNRURERMICEYT SEER
1 FNMPORERBRIFEERME L TOEAREAHS L
T2-CDA ORGEFUEHE, &dn T EMFIERER & LT RIICAVW 5T
WS bDEER L, BEESHRMIEL. 1682 b & AFERAIOIEICHVWHEN TV D
bOEEHT D,

2 FAMPOREFRENIHNERMELTOREEIZODVWTHRERELIATINS
Z&

T2-CDA O#LEFENT, &5 XIIRATMELER & LTS T
WD LD L, BESRMIT. R D BMAESEAOREIC AN TS
HOEMEHAT 5,

F7 EBExFHEZIFIMDICETSFEIER
1 BENEICHIT5R0., BAFICEAT 5EIE
T2-CDA 1%, #EFL TORRGE & OMF H S5 1L 7e v,

2 HiBAHOREICET SEE
T2-CDA [ZAEPEFDIRENIR N L ZIEBEIC L VR L TS (B 13) .

3 HEICHXRTAFEIRSTDERLEICET SEIR
FERF M FCEHITER O AR OGO BN TE B TH D, Fe,
BETH D B. subtilis ISW1214 BRSH FABEDE 2 EPET D &0 9 I
R, L72ido T, b2 80E o T CRIENMTON 572 613, & IZhkT
L IR RNy DL NI RN E B BN D,

4 BUAERUVUTOYRICET HEE

T2-CDA IX, EFER OEZEY NG, A1, IBHEEDO TRZ#ES 2 & THLLD,
W) 72 BEEEH O T CRIEMTON DR HIE, ZNHOTRIZEBWT, Zattic
MEOHL2MENEAT L Z EiXnEEz b5,

5 EREOEIICIVABTUNRERINIERSTOESICET SEE

T2-CDA ORUEFUEH K CHIETT 11T, TEkO R iR ORGE I s T
LD LERRTH Y, WEIREEEHO T TRIENMTON L2 61E, GARERDE
BN LV AEEDNRR SN D TR OEETRNEZZbND,

13
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