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coliK-12W3110 (pWKLP) #kZAWVWCEE S WAV a—Ax A 7 —F] {20
T. 5 (B8R CET2a0@EEE B (FHR29%F 78 18 HRERE
£EHEELSRE, T MR L), ) kU [BEFRBRXBEVEZFIRA L TH
BEh-FNGOT2MTFMmERE) (ER16FE3 8 25 PRATLFBRSHRE, UT
MEEMmERE) LWVWo, ) KESE, FREBRRES AV CRAREZENMmL £k
L7

MG U RBRAESIL. E coli K-12 kR U Arthrobacter globiformis D¥RIR
BRUEZEAMIIETILOXECN E, coli K-12 W3110 (pWKLP) HREAWTAE
EENTra—Az A7 —V2HBRYE L L BEEE. REREEE, 7L
FUoHZILETAL0TH S,

AEES L LT, 25 HOHB 2 DNA i BHnhoLetEETICR AR
REREITMIz oWV TIL, FEMERICESEZTFMUEZER, E FOREZRROIBE
N7 BT L,

¥, AEBESL LT, ARBOFMG L L TOBERVHAEBEEREIKR LR
SRR FMEICOVWTIE, BT LS ICHBrLe,

AELBORLEL B L TEEICER SR AEBKRIC OV T, &K B ORI
ELTOEBRICEWTHEE 25 & 5 RESEOBEITRW,

AL BIZOWNWT, BERREHIBIT S [BEOHEENTOSAEEIEET 5 EIE)
PRI LI-ER. ARBOERICOVTIEL, REtHcESE, BEEE. RERSC
LX2EHECT LA o HIFRIMRERAWTEMEZITIZ L & L,

AHEBOBMIEIHMRERNLAER, ARBROWVWTIL, EEEHRURER
Bz k5B HOBEITRL, FREOT LAF AEOBEESIIED TELY,

Sv bEHAVWE 13 BREEEORESHRRICBITIIEEAENOELONT
NOAEL 2.0% (TOS & T : 1.02g TOS/keg {6E/R, #f: 1.12g TOS/kg #K&E/A)
L ARBOHE-BERE (EEL4 T 0.332 mg TOS/keg AHE/B, /NET0.918
mg TOS/kg FE/B) ¢ B L THOLILIELS—VVi3+aTHD,

Pb#EE 2 AZFBSL LTL AKBIZOWT, @M & LTEDICEASH
BHHE, BREMIBRER RV EEZ LN, ADI Z5E T SMEXAR WV EHBT LI,
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Fo4a : Escherichia coli K-12 W3110 (pWKLP) ¥ #HAWTAEEEN7 2
—ATERAFT—E

B4 : Psicose Epimerase expressed in FEscherichia coli K-12 W3110

(pWKLP) (R 1)

EC2EE : x%B& (B8 1)

CAS %% 5 : 1618683-38-7 (B 2)

EiEE - M bEIERAH

ML A bFETEHESH

. RRF, HEAE. e, ERERVERREE

) #ER

&SR3, BAEFEE NG [ Escherichia coliK-12 W3110 (pWKLP) #%* M
WTHAESREFYa—Az A T7—¥] (LT [F&KB) &5, ) OFmy
ELTORERVCFNCEEL-AREEDRELZERL-F UUT BEEE
BE L\ 9, ) wEiud, Ad B OERIX Arthrobacter globiformisM30 T
HrEaNTW3, IBEEEFHICLINIT., A glbiformis 3% 9 [REREMDA
EEILBWTINVa—ZA( VA5 —FOERE LTETONATRY, 7A Y 25
FHR BB (ATCC) 2B 54032 Biosafety level 1 (B MIER%E
BITIERBDLRATWRVED) ThHdEINTWD, (BE3, 4. 5)

BESEFEILINE . FREOLEEEK TH D E coliK-12W3110 (pWKLP)
BRIX A. globiformis WARAT B 7 a—RAx AT —EREFEELRHEIRA
7 #—pWKLP 218X TH 3 E. coli K-12 W30 BHRIZEBA L TH b= Eh
w3, (BRI

(2) MERE®

BESEFHFCINE., AHBOMEHFEOHKIIN 1 oLy éah T
%, FEEIT, FEIRTRELEN, 2818, BEABTERVCKRE AT
BTEEDHORSICHHEREINRD D, ARBICERFETSZ LV E &h
TW5a, (BB 1)

? RTPCAVGNEBEIRII- W, B 1 ITAHREERTT,
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(3) k%
BESEFRHICINE. FREOFDEADIIRET FFv—0OBRTHY ., ¥
o=y pMI32kDa, 7 I/ BMEFNLLCTFREINIEESIL486 ThHhd L Eh
TW3, 7a=y b7 I ) BERERKT 289 THV ., TOEFIER 2 IZ7T
EBYThrEENTWVWE, (BE1, 6. 7)

H2 HMRESOY Ty b7 3/ B—RES
1 MKIGCHGLVW TGHFDAEGIR YSVQKTREAG FDLVEFPLMD PFSFDVQTAK
51 SALAEHGLAA SASLGLSDAT DVSSEDPAVV KAGEELLNRA VDVLAELGAT
101 DFCGVIYSAM KKYMEPATAA GLANSKAAVG RVADRASDLG INVSLEVVNR
151 YETNVLNTGR QALAYLEELN RPNLGIHLDT YHMNIEESDM FSPILDTAEA
201 LRYVHIGESH RGYLGTGSVD FDTFFKALGR IGYDGPVVFE SFSSSVVAPD
251 LSRMLGIWRN LWADNEELGA HANAFIRDKL TAIKTIELH

Ee, BESERFICING, BEmo s 78 L OEREICSWT, AuE
D7 I 7 BEEPI % ZIZ National Center for Biotechnology Information (NCBI)
@ BlastP 7’2 77 ATRELIHER, AGBEFROZ U ARIBETHLHI LN
BERINEINTWD, (BHES8)

RESERBCINE, AGEOLF VU RIEY VOV a—ARE AT —
PRI, 65.0~7L7%ICHBYELELInTn3, (BRI
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DOFEREROLREABETHI LINTNS, FYra—Axx A T—Fo R
(EERREERIETHY, FIZIE0CTRINVG F—R . T a—RA=T76:24
Toho T, TV 2—ADEEICBVWTCIIEREIGRE 2 RE L CEEfHEE ¢X
IRERBLINTWVWD, Fh, BEEEFHAICINE., BIGEHmLR TV
LEIhTW3, (BR1, 3. 6)
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1994 F, FIKFOMBZEHIL, 77 P—ZAERELL TT v a—RLERTH
BRYERLE, CRICED T a—2A0AERTREE R, Ty a—XiET7L
7 PR ICEEOEESHERFEL,. A F—HELZEE e THY ., BREOMLE
LEMEERERTEERTWS, (BB 1, 10, 11, 12)

RESEFREIC LT, TENKBRAEEICHEHERMEYBEO T a— R EER
HOBRFEEZRBLIZEZA, TVa=ARBINAT b—RAOEMCREERE L,
FNLSNDOBIRIGB I A, globiformis M30 #REBED 7 b—R 3= A 5 —¥ %
2011 FIZHR LIz SNTWD, 2012 F, A globiformisM30 kB DT a—
AZEAZ—EREFNRIB—=V T IR b, YERBRIEFE E coli K-12
W3110 82" ALTHEESN-BERENEMETHL, RHEPMET 524
bR, B3 IWITTERBYTH D,

3 L2 T DHREET.
1 ST D EERET,
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(3) kEIi=BIT5EARR
KXETIL, BEEEEEN SV a— ROV T—RIZEe2 LR ENS
(GRAS) MEL LTORBRHEIT-o- & 25, 20144, FDALYUZEHEICA
BN VWEORLERRENTEY, 207y a— A2 ART5BER L LTALR
PERTEDEINATVS, (BRI 16, 17, 18)

(4) BUIZBIF2ERKR
BESEHFEIC NI BRINES (BU) (77 ARUBTrv—27 #k<, )
TiX, MIBhFI & LTRWAELABERIZOWT, 2018 4 9 AHETHREINZ
W, AR BIRES EERAFRETHAIB. EFEAINEZER IRV E IR TS,
o, T VARVGTFr~—7 Tk, BRICET2MEORBNREE S, A
BidES EERART LI TEY, ERIANEERI 2. SR

(5) FOHOEIH T HERIKR
BESEBELINE, AR MV TRF=2—V—F ¥V FTE, AMBR
ESEERTTE EhTEY, RS ZERK IR, (BRD

6. ERFEBFCH TS5

(1) EXBIZH T HFHES
BREICHBWT, A B oRGEREEFMITbh T2,
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(2) JECFA IzE 1T 555E
FAO/WHO &N EELE (JECFA) 2B\, £& B o liziTh
LTUNARLY,

(3) XRBEIZH T SEHE
AHEIXFDA T LT GRAS HE & L TOBHR2 &I, 2016 £, HiEE
HIERBEL2VWEOEENRHER TS, (B8 19, 20, 21)

(4) EU Iz A5
KN ST 2EE (EFSA) ITBWT, R HOFEIXIThhTWaYy, (&
BB 1)

(5) TOMOBBEIZH I+ 251
F—ARAPFVT r=a—U—F  FEREEERE (FSANZ) iBWT, AMH
OFEMITITNA TV, (BB 1)

7. EFARIENICEIRSHEMICELVTHERSRE LTHWSENBRUE

EZEOHBIUCT EFERIFNHRUVEBRIGLOHEE

(1) HEOFEMBDOMREUVARFIZETIEH
T a—ARTEAT—FRREEOHFENMD THLH-H, BNREIZBWVT, L
SRE SNBUEROTMB B2 RBAO XS RBEFRBIHEFEFIBLE
FEEFNHOFMIZBNTIT, LR ERIFMDIIRVbO0, BEOHE
ip e LTI LERERNIESSBREHIM L, FHHEEICE S & FHlmee
REHPRITEILICLY, B2HOFMERTRETHDL EEELILNE,
B, FEEIZBITAHEHRE TR LRV, B8E L L TREILBWT GRAS
BEEINTWDS A globiformis B RD TV 2 —A T 2 F—F L DHEIZOWT
LH L=, (BR16)

@ AW, BERRUVEMES

£FF: T T—ATEATF—F
EI] : A. globiformis

FYRs : Fva—ATERAS5—F
CAS No. : 1618683-38-7

@ HEFZE

BER#REMOEFEZER L, v—-XIEAWTHIRBERE, B00BELTLEE
ZERIT D,
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@ HBFERUFERRE

INT P—RRZELBERERIRDIET, JA7 P—RERE{ELTT 2
—ANEFRENDZ D, AAHBIXTya—2ofERAE LTERSNS., 7
7 F—AKRRICEAREZEERNL, A 3 Tl@BER S CASEEEELE
%, 7A7 b—RAKBEREBRIYETERTS,

@ {ERE
T a—AREMENZHBAGBO—BERE (B3R 22) L7 Ya—2A0K
REMBERL AL T, 7ya—D#FE—ABREZEH L (20.34 g/ A/
B) , 2OV a—ARIBREFETAS Vv a—A 27 —E0efMEE S
(Total Organic Solids (TOS)) DFIRER LD I LIXEDV TV a—RAT AT —
PoOHE—RERBLYEHLEZ L 25, 429.1 pg TOS/kg EE/A Th-7z,

(2) BERU A DNA
@ EBEOHER (%f) . REFRUHXE
EEIL, E coliK-12 W3110 % TH 5,

@ DNA#EZFOEL. BEXIRHAERUABE
TFra—RATv AT —EREFORSEIL, A gobiformis M30 K TH 2,

® A DNAOHERY AFAE

T a— Az AS—FBEFIIFVa—RA AT —¥Ea— T35, Y
BRI, N0 bP—REeFva—RIIEBRT L — (LRGN ET 5 RIEL
BETHD, BB Z¥—pWKLP IV T LEIZLY E coli K-12
W3110BRICEBA L, HEREZT 7,

(3) BEOFMPRE~OFRAERNIEZEICHTIEH
E coli K-12 #1%., ozl bni-EErd 5, (R 23)

(4) BEOBRASFICRETIEH
E coli K- 12 kR U F OBERICHFEABEEME #EE TS LW O REETR
. ENRBRIMEMERTRRGSZLSEEHARZIZI VT Biosafety level 1 IZHAHF
5, (B 24)

(8) " EFHBRAFMYOMERUVAZFICRET 5FH
@ HRILBRUEHDHEHS
a4 - <5 —¥ FR
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HES : Fa—A A 5—F

@ BEFRE
3. (2) kDO LBVTHS,

® H&RUMERREE
7. (1) @ REHEDLBYTHD,

@ BHIRSOHBERVEROFNME O LE
FYREDIRAR—TdH 5, 2. E coli K-12 W3110 (pWKLP) #ix. 4
globiformis M30 BRIZHEB L THERFDOEEEZF TS5, (B8 25)

(6) REBFFMHFOWTRAVKREL ShHBEFHBRAFNY LEEOFNME
VB GELBIZFOEER
@ ' EFHERIFMY EEEORNY
EROTMB DOEFERE T A. globiformis M30 % TH Y, XSG EDEERIL E.
coliK-12W3110 (pWKLP) #THBRTHd, B, 7/ BEFHIR—TH
5, (BHEe6. T

@ M|AELEx
E. coli K-12 W3110 (pWKLP) #k & 18X & 0IEAIL. E coli K-12 W3110
(pWKLP) BRICIEHER I 23 FpWKLP BEAZH, 7Va—RAxTERXAF—
PELAEEZHTIATHD,

8. HEE-FOEH. BEOHE

SR, BEBIZOWT, BESEFENLELEFZBHEAIC. TP L LTOBRER
UHREEOREL AL BICBIT 5582 DNA EiffICBE+ 3 E2M11250 T,
BEREEARDELDLONI LA L, BRAEZLEKRE (R 15 FIERSE 48 5)
FBUEEIRF 1SV CRREE 244&E 1RAE 145, AHTELERESH (E
15 FEFE 273 5) B1EF 1 HRCEMELERSFHE 1EH 1 HONRFS
TEDD L EEZEDINBEFS (ER 15 ENBIFEH665) H1 5ORERED
¥, RAELEFRSITH LT, ROHBEREFMOERSRLZENELOTH B,

mE. BEAEFBEIX. RRBREREERRTRZVNIEELTNS,

9. FMEICERShAINEHEHE

ARBEZONT, FFRS L LT, BFEEHICESSFMEIT> L & L,
e, BEIZIGUT, HMOEECESEFMmzTT o,
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I ReHICEIMNROBE
1. " EFHERZICRITEN

(1) BEIZET55IE
@ SEFLoOAEST (B4 (B4A) -H%4%) (CEATI5%RIF
BEIXE coli K-12 W3110 5k Th 5,

@ EEHRUVESEEENVESOLEEICEHT 28R
E. coli K-12 B8 EII, © Mo T3REHEUVEZFEARIIRONATES

3°. Biosafety level 1 {2853, (&8 24)

@ FTEHRUTEEMCETIESR
E coli K- 12 SR EABBEMICER T Z LM bN TV,

@ BEEOAKEF (DAILRE) (ZBEShTIVENWC EICHT 23E
E. coli K-12 BRiF AT, MEHONERFOFELZ R T 5HEIT 20,

G BEXEOIBBEORFREERUVEEEBRENYHOEEICET IHEIE
E coli 13, BEPIZEFEETAANIITIVTOFERFEDC 1 2THY., £ VEORK
MHE TLH D, Ecoli DELITEETHIN, FREXBEOFEESHLNT

AT

(2) RO F—IZATHBH

@ AHRUHXRICETLIER
R~y Z—pWKLP O/ERIZIX, pBR322 BN 7T 2 3 F pKK223-3 2 H

Wwhhi,

@ MHHICETIER
a. DNADEEREUVZFOERERNEZFTER
7T A3 FpKK223-3 DIEEME CIEERFIIZHAL MR- T 5S, (R 26)

b. HIBERICLZ UMNbEICREdT HEIF
75 A3 FpKK223-3 OHIIREEEIC X 2 EIBTHERIZIA S )iz 2o TV B,

c. BHOAEERBNEZSFTHNILICHT HEE
75 A3 FpKK223-3 DEERF|IZEHOMNI2-TE Y, BMOFERERY|

TEEN TV,

d. ¥EXImEICEETSEIE
7F A3 F pKK223-3 IZit7 v ) VB EFREOT F YA 7 U T

15


MMRBB
テキスト ボックス


HEREEFHEEN TV S,

e. EEMICETAER
7Z A3 FpKK223-3 I3 EEA FIRE & T2 ERFIIIE TR T iz, (&
3 27)

f. BERFHICETIRIE
75 A3 F pKK223-3 DERBBESIX. E coli THfET 5, (2R 28)

(3) A DNA, BEFEY. XVITHBR/AL 2 —OBEICHTLHBE
@ A DNAO#SEICHTLEER
a. f. AERUSEICET 58E
Fya—Ax AT —ERIEFOUEREIT A globiformis M30 ¥ Th 5, A.
globiformis M30 #1X, FRESEFEIL L - T, TEMRKEBEEICHEFRRZT Y
a—ASXERRSEATIHEDE LT, TEIOGEBEINZBEYTH S,

b. ®£&t%ZET 5H8I1F

A. globiformisi¥, & MIXT2REERUCHEREAMINONTE LT, BX
BRREFN TR RS SRE2SF BRIV T Biosafety level 1 128435, (BR
24)

@ A DNAXILEREF EVHEHHEY—H—%28T.) RUTOEEFEYDD
HHICET SHIA
a. A EFOI/O—ZUTELIEERBEERICETSEHE
A. globiformisM30 D25 ) ABFINEREL, 7 a—Ax X 7 —FR{E
FOBRERFIZRE L, 7yra—Rn A 7 —ERIETFIX. A globiformisM30
WOy ) 2EHEICLUTCPCRER LV EE, (B3R 15)

b. BEEERVIERERNLFIBEREICKSVEIERICAET 52FR
Ta—RAx AT —FREFOEREE. BERY R UHIIBESRIC X 58EH
LA B nci > T A,

c. WMAREGEFOMEEICEYT S8R

T a—RX AT —PREFRERTHSVa—RTAT—FiL, 717
P—2EEMEELTTa—2E2ERT S,
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@ BABEFREUMEDEHET—I—BREFOXRRICEHIEEICET SE
1]
a. JOE—4—[cP¥ HHBIA
T a—An AT —PBEFOTE—F—IT tac 7T —F—EBEFTH
b, tac7aET—HF—iX, E coiB¥D tip7ut—F—KkWRlac7at—4%—0
FREFN—HEBEZEIEANA TV N uee—F#—Th3, (B 29)

b. #—z2x—4—I|Zf3 5FH
T a—RARERA T —PREFOFI—IF—F—IX. E coli A¥D rrnB 7 —
T R—F—EBIITHD, (B 30)

c. FOft, HABCGFORBAFMBHLIERRINEHHAALLEESICE. TO
BE, BEEMRALHITHIZE
Tya—ATERAT—EPREFOBRDELZALIREED, v A2 T
HJ (SD) BF| 2T a— AT AT —ERIEFOLEFICHBALE, (S8 31)
%7z, E.coli BDHE Jad BIEFHEEALT, FYa—Rz A5 —ERETF
OERE @I L7, (R 32)

@ ~R58—~0O#ADNA OHHAFAHFAXICET IEH
REAR7 #—pWKLP i3, 77 A2 F pKK223-3 2% lad B=zFERHEAL
THRR ZF—%ERL, 7Y a—Z2x VA S5—FBEFEVUSD BEFZHFEAT
HZEZXVERENE., (BHE33)

® HBEINRRRS/2—ICHTILIEHR
a. BEWRCIEERS &HBRBERICE SUMRBEICEEY 53IH
FMA Y ¥ —pWKLP OEEHE UHIBEEEIC L 2 IR IR &M -
TW3, (BHE34)

b. BMUADZE RO BEZRBATIA—T o V—T4 072 L—ALIZBATSER
FHA 7 Z—pWKLP 22T, 6 2DRA BB TA—T v V) —F 1 7
7V —25 (ORF) BE*1T-of, TOHR, R FUrhbilka FTRES
NDEFT S 307 I /B LD ORF BEH 105 BRVWH Eh, (3R 35)
5D ORF EBEHOT LTy L OAHEERRE T 720, T—F—R 5
ERVWTHRERRZELZ TR, 80 7 2/ BRECFIN 35%LL EDfERIE 2 R385
HOT VAT RUERTS 87 I/ BESF—RTIBERDOT LS i3
ENiehot-, Flr, FURAIEF—HFR—Z 6 HAWT, E-value<0.01 #3512

5 AllergenOnline v16 (Jamuary 27, 2016)
6 Virulence BLAST Interface
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&L THRAMEREREZIT R, HEMELTRT 14 B0 F s EARHah
BN, WTFhLEES 7B 0BEIT T, (B8 36, 37)

c. RERIF—LDOERTHHEABRLEICEHT SRR
BRT2HAREKIT, BHRAZ ¥ —pWKLP OEFEHTH D,

d. BARGFOMLICEATSER
R~ Z —pWKLP |3, BMADBRFOBRBANZNE S ITMEERTVS,

® DNADBE~AD AFZIZHTHEE
BW|A7 ZF—pWKLP ZAWT, bV U AEBC IV EZ2REERL -
®, TrEVY VEEDRRIEMTRIETAZLICLD, E. coli K-12 W3110
(pWKLP) % %157z, ok, BERY7 ¥ —pWKLP IfaENTIAIFEL
THEELTWS,

@ hEpEmET—h—REFORSMEICBET 5HIE
BB~ F—pWKLP 37 v ) Vit F 282, 72y ) UiitteE
EFIXB-Z7F~—FEa—FTHBEFTHY. -T2 F~—EI3—REHEH.
HBBERVCBEETHOAEINDZ ENALATWS, (BB 38) ZhFETERL2IZ
FEREINTEEERERHD. B, AanBoREODOLEERERARIZBW
TT eV ) VidERERL TV,

(4) tHBMZ KT 53BR
D@ BELOERICETIER
E. coliK-12 W3110 (pWKLP) #ki&, BH 27 #F—pWKLP #7352 I F DNA
ELTHETARTEELELRS,

@ W EFEAICETLIER
a. HIEMRICISUREBRICET SFR
A7 # —pWKLP OFEES| R UHIIREFRMRIIAL LTS 5,

b. A—F ) —F 4 57— LOFELEVIZZTOEERUVERO RN
LER
(3) ® b KRB LBV THSB,

(5) MRAFLNORERHEUVRERHICBET IR

@ FMPORERHRIEERMELTOER FEAHHZ L
A B ORERHIRRFEHR VRGN ZHVCTEY | RESHEIRLA
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BEFORMBEZEITER SN TEREFANDH 5,

@ FNYORERHERITZBEBRHELTOREHIZIDLTHREABLIATNS
&
A& HOREREIA SRR RUESEMEBVTEY . MESEite s
BEOREICRESIERENTELREREEHL-D, BEL2ThHBLELXLNS,

(6) BEFHRZA FMYIZET 5FEIR
@ HNEIcE TS8R, ER%CETAIER
1. 5. RU'6. IRFEOLBLTH A,

@ MBAGOBREFIZEIIER
FLBPOFREES ¥ —pWKLP E¥* D DNA EFIZSWT, €& PCR &iZ
THEAT LT-#E R, a7/ DNA 81349 10ppb EIEWERTH -T2 (BH
39), ZLMITIXRMBEIZRVWEEBZ LN,

Q@ HEICTHETIFEEVMRIOREMICETIBIR
E coliK-12 83 i3, BNPREERASNTWL2ERERSH Y. MEDOH
SHABAPERABEEND Z LIFEB XTI,

@ HEASERUVETOMRIZETLIER
ALBORBEIL BE. 518, REFOTEEZ2RUTOh, Z2EICHBEOH
DMERBAT DI LIFZZITW,

® &8F OEBILIUVBTERNARRIASIEHESOEBIETHIER
FRBOT Y I— AT AT —EEFROEBCL D  FERENTRENDE
RO OEBNIZVWEEZDLNRS,

2., BROHILELENTOSBEICEET 25
BERIGEHCESE, UTO (1) #5 (5) ETI2O0NTHREL-,

(1) HILENTERIZHBINDZ &,
BESEFREICIAT, AR B OBERFEK (Lot 5 :37-2) £, ATBRXIT
AILBEPIZBWT, 37CTA v Ha— g & fTo7%. . SDSRHIFZ U A
7 I RFNVERKEBNEICHT ARBRBERINTWVE, f rFaX—1a VEH
IIATBHHRTIX 15 E LT 30T 1, 2. 5. 10, 30 /. AT TII 1,
10, 30, 60, 120 T 180 BRI & &N T3, FOHKR,. ATHRAE IR
1 4B CUMBEFE N FIISERICEE L), YEEEOSMRIZHEV 10kDa LT
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AR FORTF ROV FRROD LN & ENTWS, —F, ALBERQET
TR 60 PRI CULBESE Y FIIZELRIZHEE L., M oESFTF FOARUF
LN ENTWS, (B8 40)

BEESEFEIZINE, MBI L3558 E 0o W TiE, Fya—
ZDRETRTNEBENRRNWI L, b FAEDERTIEIINBEERNR2WE
ARHBEZOBAICIY, EELTWR2WEEINTWS, (R 1)

ALBEAE T, A&LB O 10kDa LT ETOLREBHER I, Moo
ROt ALBRLETIIRDO LA Rl e, FFEASEL
TiE, AL Bik, HILEATERIISBENS LEX T,

(2) HILBENTOLRICEALSTELZEF (pH., BFE) MXBELSMTHEI L,
BESEFEEFICINE, 2. (1) OBEERBRICBWT, RGBO2RICED
AXELEFIEpH 11 TONT YRR pHE.9 TR LT Fr (HRIZE
FNEAZBBEOBEORADTHY., VITYURUSER) 7L SOBELS
o) THdDEEINTWS, (BE40)

(3) BREOAFOEAFHETTEELRELXFRALBES. SHRBREXITOSEY
DER~NDOREABERRDLERRBETHY .. hOFX ESsOREREREEFELGZNC
&Eo

AERSL LTI, BESEFETOZELHIC, UT2BE A2, AR BB MmO

RERDTORRZILET 2BV EEL, (BR1)

- ARG BIXHEEERNTES IS, hOBREBEROZ 7B ERL LS
IZERA~NRIRENRD EEXBND L,

cAREBET VI ROEEIFRAINDIEETHY, T —ADEERRE
ORBBTETHEAICERESNS D, AREARAEPIZEEN 5 ATEREIZ
FRWT &,

(4) BREEZFERALA-ESREZERLEZLE, ABBERUVTOSBYLAEBBZOE

BURSOBHBENOMELXECSHENI L,

BESEEF I, ARBO—ABRERI. 2. KEROLBY, R
2ERVVMR (1~68) TENFN 18.29 mg TOS/A/B KT 15.15 mg TOS/ A/
BLHEFEESHh, TNEEREEO Y V7 HOEHERE 68.5 ¢ D 0.027% Kk
CNRD & R B OEHERE 44.1 g OF 0.034%ICBE 202 & h, A
HEFERALE-RRZERTIILICLY, HEBERVCEZOOREYNEYABERD
FEL2RSOBRBEROMELZREZTESIIRVEETWS, (B3R 1, 22)
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(5) BRESh-BENIHLEERTHRESLLGVEE, RORYRIRSIREMEL

TK

fzERBLARWND &,
FEBEESL LT, BESEFHFOEELREIC, UT2EE2. ALBOXS
BT oY R REICEEPICHR AN 2 BSRTEERBPICERHEIN

ATV EEB R T,

(BR 1)

[CTHEERICHHShRONI &, T, ROBYTRS 2 RYL EFER

- 2. (1) OELHEBRICRBNT, ARBEOBEERRIZ. ATB|TIE 10kDa
UTETORMEPERIN, Booyi@ivbnzbon, ATBKRTIX
RO DREDIER IR TR L,
cFARERET V- RAOEEBICRAENIBERETHY, T a—RA0EERE
DOREBMTERTRESIIBREIND =D, ARBAEHFICEEN I IRERIZIZ

Erewvwz ke,

UEFRBEER, RAEBSL LTI, AR BIIEFBHE 2020 BEOWHLE
NTOSREICBETSHIEI @ (1) 26 (5) ETZMTEHMLE,

3. BEROFKE

(1) °

e

A BOBRER (Lot HF5 : 3T-2) KETI#ECERORBEEIT. 10
EBYTHD,

#1 FREBICET S EHEHEOHBREE

(24 FFRTAL

HiE | AR KB R HEE ABRGEBE (2R
Bz | HERRERE | M@ (Salmonella EERE fats HHEE
F2 | BB typhimurium 5 mg/plate (fRiEH L | (2015a)
RE (in vitro, | TA98, TA100, FOREICE | (BR4D
® GLP) TA1535, TA1537 & PHT)
W} E. coli
WP2uvrd)

R IN G b hRigmY 5k | BERE fatE HAEE
®R | (n vitro. 2,000 pg/mL RBIEMAL | (2015b)
" GLP) (FREELER | ROBERV | (B3R 42)

FETRUHTF | AZRRFRIZES

ET. flgdE | o)

D 7= 500

pg/mL ¥ TH

)

(4 FFRIZLEE)

EEmAR

800 pg/mL (1%

MHIEE(LRATRT

ET. HREYE

D% 75

pg/mL F T#

£)
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)

UEDHERIZMZ, 2. oY, KLBRFHIELENTERIOHEIL, i
DOBRGHEDFRIEERILLSIZERN~RIRENE EEBELX LN, LR
>T, AEES L LTk, invivo DRBERRZIZ2WVWL 00, A& BITIZAERIC
o THEBRIEL 22 BEFHIR WV EHBT L,

(2) REREER
@ SvrEAV: 1I3EMEOHRSHEER ((EREH (2015¢). GLP)
Wistar 7 v b (MERERR 10 IT) 12, A& EOBEFRFER (Lot 5 : 3T-2) %,
F2DLIBREBEEHIREL T IS BRARERSETIRBBERLINTHS,

2 RBHORE

HAERE 0. 0.5, 1.0, 2.0%

BERFRERE |#:0. 0.28, 0.55. 1.14 g/kg (6E/R
#£ . 0, 0.31, 0.63, 1.25 g/kg (KE/R

TOS 2B HEHRE | # : 0. 0.25, 0.49, 1.02 g TOS/kg K&H/A
#E : 0, 0.28, 0.56, 1.12 g TOS/kg {A&/RA

ZFORE. UTOFRRBEL LRI TV,
1.0%#% 58 : RMEREOHEM 8) . RO pH o LF ()
- 0.5%LL LR 5B - BAKEORY (B, 39~40 A)
- 0.5%F EH R L.O%R G : BBEOHN R UHAIEROHL (M)
- 0.5%R 55 BAEOHEA (., 73~74 B) | BRBOEANEEROED ()

REREREIEL. TREFROFRIZOVWTHUTOLIIZEZBEL, WTh LB
RHOTHY, BEOEEBIZLDZBOTERNELTWS,
c TRBOBIZOWTHL, BAEEEER2L, BREFFE2ECEBKECE
EBRFDH LR TVRNY,
- RIMEFRFOBMERRO pH O LERIZOWTIL, BAEBETRDL LTV
vy,
- RO EREOBIZOWVTIE, EHEENRBES LTBLT. BREET
BHHNTHRYY,
- BB OENEUHANEROE L ICOWTIL, BREFH TR, FEESY
B2 ZERIC L > TEMMT T2,

UEDRERNG, BREEEIL. FARRIZBITS NOAEL 2 &=HAETHD

T BFEREO TOS H 89.4% 05, HESEREMRE L ERTWS,
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20% ¢ LTW3, (R 43)

HEES L L TIE, RBEREOHNEZE LEZ ARRIZEBITS NOAEL
PEEBARTHD 2.0 % (TOS METHE : 1.02 g TOS/kg HH/A. HM:1.12 ¢
TOS/kg fRE/B) LHIMT LT,

(3) FLLAYUH
O BEODT7ULLSFUICETHHEE
BESEHECLINE, E coli K12 HFBEERTVASF A HEFTH L0
HixhwkEnTns, (BRI

@ BEOTLLSUHICEYTAER

EEEEEEFC LT, ARBOT VAF VBT MRIIBICALA T,
2OR, QRUVDICERT I EEBY., AREXTVAFR—RKEEFERT S HeH
IBEBIBVWEZEZLRA EEINTWVWS, (BE 1)

@ EFOVELFEMNMEROELIZETIER

AZEBLSL LTI, BESEFHOEREEIL, 2. (1) OBFERRZAV
EATBEEOCAIBEIC L AEEERBRIcBWT, ATERAETIEAKBD
10kDa U T COLERERIN, BooBY»RRo ot oo, ALBRQ
TR YA EREN TV ARV L ZEEE X, ASRBEBT LV
F—BREDBIE R RIER SUTETHREND Z LBBBENLLEL
7. (BRI

@ BEEBHAOTFTLILS D EOHBEERMECET28HE
AEEHLEHOT LS EOT 2 ) BEFIOHEEEICSWT, 8 7 I BE
BB —BRER 80 7 I/ BESIT 5% A LR EZTTLOORESL
E L A BT LAYy EORRMERREEN a7 E STV S,
(BR 44)

U EFEEE 2. BESEFEIT. ARERT VAR —RIGEFRET 5Lk
WITEWEEBEL TS, (BR1)

AEELS L LTI, BB IIETAT—#BRESA T ENHOD, 4B
PEERUVEZBIZONT, FUASF UHIZBETAHRBBICMOR TRV &
ATIEBRETT LAE—BREEOBEB R RIEEBUTETR2RINL LR
BRI L, RUBHOT LA DT 2/ BEFIOMRMESRE Eh 2

8 BERISSIOME 72V T Huby (2000) Iz Liid, T LAY ERE 20 E#&8FuibH. 1208
RFRIETSH 1573 /BBETHILEIRTWVS, 20D, TLAF T30 7 I/ BEREM ETRiThIT
bd. BEIF3KDat&h3, | LEEIhTVWE,
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ST ZEEBEZL, B LTEDCER SIS, ARBOT VAT D
BB TRV L HIBT L7,

I —ABER OHH%
1. EfSHEEFICH TSR
EEER%EIZ BT, AfhEo— BEREROMEHITHONL TV RN,

2. BEAEIZHITHHE
BESEHFEL. RRE0—BERELZUTOL I IZHFH LTS, (BR 1)

ARBR TSV a—RA0EEIERATIEETH»LH, £, 72— —H
BRBRAPHS L, 7V a—RA3BECRELEEZRE T RAEFH L LTHIAS
haeExbNE, £ T, WECEMERMERENTVWSRAH %7 a—
ARERENITENCHZERANREMREL L, FREGHO— AERE %X FH 28
FEEREE XEFAERENOH/T, TNENEEEIND T a—RADORREMP
(%) 2L, TRLOBMERDT, K3DEBV Fva—RA0—AERELH#
L7, s, ER2KERVINE (1~68%) D2 20K S E LTITo7,
B, Fa—A0BRKRKEME (%) 1. RETTa—RIOWTIEESEHE
EN GRASPE L LTORBEIT-o=BICREL-HFNE CRETOREER 2B
EFx-b0) EREICLTWS, (B 16)

FOHER, 7va—2A0—BEREL, BREEFERVWNET, £1€h 20.34 ¢f
NBEU16.84 g/ A/B EHEFH ST 10, (BB 45)

£3 Joa—RA0HE—BIERER

{ P ot S f S ¥ Tz ER2& MR
— 2D
B ARBRE | 7va—2x0| ARERE | 7va—20
o $“ (g/ AA) —pEng | @Aam) — BB
(%) (g/A/8) (g/ A/R)
=2 I N A8 | 5.0 33.8 1.69 24.2 1.21
#-| (EF
mI| A&

S IBESERENAORBCESVTCERIRLEE SR TWVWE,

0 20164 2 A, AREEERLR. 7 a—REFMERS L TAHEREARLS V7 RA— ) IZ20WT,
(RAEG—HY-VOERAERsg DICSERHMERSE, D-FYva—2xb6g THD, | . FEHOH
EREEELHE LTOESEERET I DI, Lt ROBIE IOV T, HHT~0FRREOHE
NEATHA AW L, OFRERFIBRLI-BSIZ LDL-C AL 5aEENH D, $#iZ, % LDL-C IfE
BRUMERER LDLC MECAZTEETR& L, QFXEHO—ABREEZEETY . BRERITDLRN
L, @D Fra—ARRHEE LTS0S EOHREITAZ &, | LLTWS,

U EESESEIZLAE, XEBTo GRAS BHICEWTHETARGHEN LWL Ehb,
Frostings| RAEFHAVEEZIRTWS,

[ Confections &
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& | B
BT Y500 4.8 0.24 4.7 0.24
Ve
o - HOEEHR 10.012 | 6.5 0.65 3.6 0.36
BFX|HRS=—2 |35 12.2 0.43 10.0 0.35
<}
BRE| Vv 10.0 1.3 0.13 1.0 0.10
M| R BHEE 35 10.7 0.37 25.6 0.90
A | A | A&MUE ] 50,012 0.2 0.10 0.0 0
|Oo|mIT |
5
LE [+ | BB | 5.0 38.4 1.92 40.8 2.04
oo |HEE
LB | Bk
o | F O] 5.0 8.4 0.42 17.8 0.89
R
&h
¥ | kTR 5.0 10.4 0.52 7.5 0.38
B | y—F2ZAF |50 7.0 0.35 5.8 0.29
V—%
LAy M8 | 5.0 2.0 0.10 3.3 0.17
F ¥ 74— |50.0 0.3 0.15 1.5 0.75
<]
£ O OREF | 10.0 6.6 0.66 12.4 1.24
]
MEEF | FD 2 — v {35 133.3 4.67 1.7 0.06
K | | —em=
O\ EE|T
BE | T o35 134.7 4.71 169.1 5.92
D g 4F
st
Fek | Aok [ = oM | 5.0 64.5 3.23 39.2 1.96
B | F D ¥ B
HE #
EHR

Z EESERFICLINE CERECO GRAS BHBIZEWTIL, TSugar) R KEME L 10%, TSugar substitutes)
DEKRIEMBIL 100% & Eh Tk, R#fCrimiEOELAVW L ERTHE,

13 ETO GRAS BHIEBWIHIET A ERERRVW I 00, BESEMERBORECESMEL LELE
nTwa,
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Fa—20H—HE
REDEEH

20.34

16.84

Rz, FRENEFALERBRRI L a—ACBRETA LEELERED. BIF
TARBED TOS DEIEGE2RDIZLE A, F4DEEY 0.090%E 72T, (BR

46, 47)

Fa TOO—RICBABRBRFIHERELE-BEOEREOES

A5 B D TOS1

2.57 %

Fya—2 1kg ORI
RAwaFE&sEOR 14

0.035 kg/kg 7 a—2A

TOSICHE L, Fv=
— Z 1kg ORPUZHAWV B
FmBOE

0.035%0.0257=0.00090 kg TOS/kg 7 =2— A

Ty aA-RTEFT AR
& B o TOS oFle

0.090 %

R3IDOTVa—ADHEE—ABEREIC, FEBDOEFT S TOS OFE 0.090 %
¥RCC, AHEC—BEREBE2HESOELEBYVEHLEZLZ A, BR2BERUVNR
T, FNER 18.29 mg TOS/A/B (0.332 mg TOS/keg F&E/H) B * 15.15 mg TOS/
A/B (0.918 mg TOS/kg KE/R) &, 2B, FHEERL LTEREE
T 55.1 kg RUVNRT 16.5 kg & AV i,

£5 AmBEOHE—BERE

2P Al s T F EE2& IR
Fya—A | F&EEBED FRBED | Fyz—R | XHEO— | KRE®
O—RER | —AERE | —AERE | o—BER | BERE | —RHERE
2 (mg TOS/ | (BEHT- & (mg TOS/ | (FEHT:
(g/ A/B) AA) Y. mg (gl AfR) MNA) . mg
TOS/kg #& TOS/kg &
#/R) #/R)
®BE M- |2 || 169 1.52 0.028 1.21 1.09 0.066
MmI& | (BFAS
: v BB
<)

1 EESERE C L OMEMICESS,
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BHF 024 0.22 0.004 0.24 0.21 0.013
]
RUBE - HREHE 0.65 0.58 0.011 0.36 0.32 0.020
BREE | HFRV=—2 0.43 0.38 0.007 0.35 0.31 0.019
BEH | Vv b 0.13 0.12 0.002 0.10 0.09 0.005
Rt - BB 0.37 0.34 0.006 0.90 0.81 0.049
AN | A | & (@] 010 0.09 0.002 0 0 0
& &)
L 49, - | FBEERL - | 192 1.78 0.031 2.04 1.83 0.111
LA | IR
28
F Do | 0.42 0.38 0.007 0.89 0.80 0.049
L
BrE | METHE 0.52 0.47 0.008 0.38 0.34 0.020
=% ~2 kY — 1035 0.31 0.006 0.29 0.26 0.016
il
YAy v MR 0.10 0.09 0.002 0.17 0.15 0.009
¥y 7T4—38 0.15 0.13 0.002 0.75 0.67 0.041
FOMOEFHE 0.66 0.59 0.011 1.24 1.12 0.068
RELFER | £ oM | 2 — b | 4.67 4.20 0.076 0.06 0.05 0.003
¥E | owmF|— - oz
¢
oo | 4.71 4.24 0.077 5.92 5.32 0.323
B LT HOR
AOmk | RSN | Fofio | 3.23 2.90 0.053 1.96 1.76 0.107
k- & WA
FER
&t 20.34 18.29 0.332 16.84 15.15 0.918

V. BERi@EE B

AFEBLL LTI, BESEFEFOHHERYZLOLEL, ARBO—BER
%, ERA2M4&T0.332 mg TOS/kg $E/B R U/NNET 0.918 mg TOS/kg #H/R
EHIET L7,

AEBS L LT, A&EOHE#Z DNA Eif-BHRN0RZMEETIHRLE
R MIC OV T, FMEEBCESESTELAFER. £ rOoREEEALD
BETRWEHBT LT,
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¥, AEES L LTH, ARBOFENME L TORERUVHEBRELERTEIZED
BSEEEZBEMIZONTIE, LT X 5 ik Lz,

FRBOREZBENE L TENICEBINZAEERICOWTIE, AHEOEHMN
YeLTOERICEWTRIEE 25 X 5 R0,

A BIZOWT, BERESHIBIT 2 [BROWLEN TOLEEICEET 5$IE)
PRI LEBR, ARBOFEEIZONTIE, REHcESE, B-EE. RERE
WEBDESHROCT VLS AR AMRERWVWTEHEEZIT I & L,

AL BOBEICRIMRAEBRN LEER, ARBIZOWTIE, BEEEERVCRE
BE L HESEOBRESITRL, ARBOT LAS U HOBREIIED TRV,

Zy hERAWVWE: 13 BMREROIBRSBEHRRIIBITIEGAENOEONT
NOAEL 2.0 % (TOS #E T# : 1.02 g TOS/kg FE/R ., # : 1.12 g TOS/kg K&/
B) &, ARBOHE—BERE (ERE2#T0.332 mg TOS/kg F&E/A., /MNET
0.918 mg TOS/kg 4 &H/R) L+ 2HBLTELNAIRL—TVUIE+STH S,

UrxBEE2, AFZRSL LT, AHBIZOWT, gL L THEMICER S
NEHEE. BEEICBEBN2NEEZ R ADI 2BETHHETRVEHET L,
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<RI - BEFE>

BE T AIF

ATCC American Type Culture Collection : 7 # U X FER BRI IRTFE
5]

EC Enzyme Commission : Ef4ELTE - S FAEDFESEREEES

EFSA European Food Safety Agency : ERM & faZ 214 E0

EU European Union : ERHEAS

FSANZ Food Standards Australia New Zealand : #F—A + 5 U7 » =a—
V=7 v FEAEHERERT

GRAS Generally Recognized As Safe : —f¥MICER L AR EIND

GSFA General Standard for Food Additives : =2—5 v 7 X Adismi—
AR E

JECFA Joint FAO/WHO Expert Committee on Food Additives
FAO/WHO & RI&&HINYEFARES

LDL-C BHEYRZ o IEa VAT

NCBI National Center for Biotechnology Information : XEEZ AT
FEBREF—

ORF Open Reading Frame : #—7 > V) —F 4 77— 4

PCR Polymerase Chain Reaction : & U X 5 —E¥#EEKIL

TOS Total Organic Solids : BHEEF S
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<BHE>

! MBEZETEBRESHE, Fa—RAxERA 7 —PHESE
2 CAS Registry Number (CAS RN): 1618683-38-7

3 P LFTEHNE, Escherichia coliK-12 W3110 (pWKLP) ¥%BWT4&E
EEh7va—2zAS5—¥ TEMBEEDEEE

1 BEEYEE WEET, B IMKRHFMHAEE, 2018
5 American Type Culture Collection, Product Sheet. Arthrobacter globiformis

6 Yoshihara A, Kozakai T, Shintani T, Matsutani R, Ohtani K, Iida T et. al.,
Purification and characterization of D-allulose 3-epimerase derived from
Arthrobacter globiformis M30, a GRAS microorganism. J Biosci Bioeng 2016;
123(2): 170-6

T # & $l, Physical and chemical parameter of D-allulose 3-epimerase. 2018

8 tLINE¥l, Arthrobacter globiformis M30 BN TV a—A T A 5 —F O
HifE. 2016a

s HEER, Fa—RAT AT —FOMEIZONT. 2017

10 Ttoh H, Okaya H, Khan AR, Tajima S, Hayakawa S, and Izumori K: Purification
and characterization of D-tagatose 3-epimerase from Pseudomonas sp. ST-24.
Biosci Biotechnol Biochem 1994; 58(12): 2168-71

11 Tida T, Hayashi N, Yamada T, Yoshikawa Y, Miyvazato S, Kishimoto Y et al.:
Failure of D-psicose absorbed in the small intestine to metabolize into energy
and its low large intestinal fermentability in humans. Metabolism 2010; 59: 206-
14

12 Tida T, Kishimoto Y, Yoshikawa Y, Hayashi N, Okuma K, Tohi M et al.: Acute
D-psicose administration decreases the glycemic responses to an oral
maltodextrin tolerance test in normal adults. J Nutr Sci Vitaminol 2008; 54: 511-
4

B R BT A EEEEREER, ERST EEREARES - W0 2013/005800 Al
REDAFR: TR T 22— FobiRAIZR0O4LETIEEE HEA  2ALE
FTERRSH

4 BAREMNET, ol SRS . 5 5848834 B RBHOLFR . TA AR

NI FZ—ToEFRNVIADEETBE S bP—~A3 - AT —¥ BTFHEE B3k
FLEHNSHT
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15 ARESHT, LBRREFAE BEFHRBEARRES 5 2014-140361 3EBHO4A
B 7 b—R3 -V AS—PEFE HEA BB LFEITEHRNSHT

16 Matsutani Chemical Industry Co. Ltd., GRAS notification for allulose (psicose)
(GRAS Notice (GRN) No.498). 2013

17 Food and Drug Agency, Agency Response Letter GRAS Notice No. GRN 000498.
2014

18 Food and Drug Agency, Agency Response Letter GRAS Notice No. GRN 000498.
2014

19 Matsutani Chemical Industry Co. Ltd., GRAS notification for D-allulose 3-
epimerase from Arthrobacter globiformis M30 expressed in Escherichia coli K-

12 W3110 (GRAS Notice (GRN) No.624). 2016

20 Food and Drug Agency, Agency Response Letter GRAS Notice No. GRN 000498.
2016

21 Food and Drug Agency, Agency Response Letter GRAS Notice No. GRN 000498.
2016

2 BEAFEE, k28 FERERE - FERERS F1 H ZEFZEBERARAE
DFEE, FERK29 F£12 A

23 NRBTEEA, BARESEEMRIRERARME, BEERENYASRESHE UV A b,
(B E ER 2641 A8 30 H)

24 FENRYENER, REGASTEEEAE 1 HEEHEZEDOBSLSHE
) R 2246 A

2% HRNEE, T a—RT R T —PEREEORERR. 2017 GRER)

26 FEPVEEL, 7 A I F pKK223-3 OFERR. 2016 (CRHER)

27 ¥. Bolivar, R. L. Rodriguez, P. J. Greene, M. O. Betlach, H. L. Heynekerand
and H. W. Boyer: Construction and characterization of new cloning vehicles. II,

A multipurpose cloning system. Gene 2; 1977: 95-113

28 J. Brosius and A. Holy: Regulation of ribosomal RNA promoters with a
synthetic /ac operator. Proc. Nat. Acad. Sci. USA 1984; 81: 6929-6933

29 H. A. de Boer, L. J. Comstock and M. Vasser: The fac promoter: A functional
hybrid derived from the #rp and Jac promoters. Proc. Nat. Acad. Sci. USA 1983;
80:21-25

30 A, Orosz, I. Boros and P. Venetianer: Analysis of complex transcription
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termination region of the Escherichia coli rrnB gene. Eur. J. Biochem. 1991;
201: 653-659

31 J, Shine and L. Dalgarno: The 3’-terminal sequence of Escherichia coli 16S
ribosomal RNA: complementarity to nonsense triplets and ribosome binding
sites. Proc. Nat. Acad. Sci. USA 1974; 71: 1342-1346

32 J. W. Warren, J. R. Walker, J. R. Roth and E. Altman: Construction and
characterization of a highly regulable expression vector, pLAC11, and its
multipurpose derivatives, pLAC22 and pLAC33. Plasmid 2000; 44: 138-151

33 HNEE, BEFERBERN7 ¥ —pWKLP OB, 2016 (REXR)

34 tENEEL BB ST A I FpWKLP ORFER. 2016 (REXR)

35 tEPNER pWKLP OF— 7> ) —F 4 77 b — LD, 2016 (GR%ER)

36 3EREEL pWKLP OF— 7V —F 4 77 L— LD T LV AR, 2016 (R
FR)

37T HAEHE, pWKLP O3 — 7> ) —F 4 77 v—h_EBH2 7 BTERER.
2016 (RERXK)

38 BHAYR BT 7 ¥ LARMAEDE, REFHE_. XifER. HAEDERRORS
W, ER{EFERA, HE, 1987 ; 121-129

39 HHNEE EEPCRENCLZ Y Va—ZAxz b 25 —PRIRFOEBLGFOER.
2016 (RHEFXK)

0 HNEE, Fa—Rz AT —EOiEEERER. 2016b

41 & #H Bacterial reverse mutation test with Matsurase FE. 2015a

12 #-P&E RN, In vitro micronucleus test with Matsurase FE in cultured human
lymphocytes. 2015b

43 N ¥EL Sub-chronic (13-week) oral toxicity study with Matsurase FE in rats.
2015¢

1 HPEERN, Arthrobacter globiformis A7 23— AL A S—EDT L AX—5E
REZETH7 VAT VEFIT —F -2 BV, 2017

4% ELEEERES, BHERBRAERTEME V7 A —1] . 201652 4

46 t+N&EH), EscherichiacoliK-12W3110 (pWKLP) k&AW TEEEN-T o
—AZERAT—BIt LB T a—AAEEORR. 2018
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47 N8, Escherichia coliK-12W3110 (pWKLP) #k&# RAWTEE IR TV =
— AT ¥R T —ED Total Organic Solids MEH. 2018
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[RI3% 2
Fscherichis coli K-12 WSIIO@WIQ.P)#EFEL\'CiﬁéhT: Joa—RIEAS—

FICHRIBER Bz T2FMER (B) ICOVWTOER - WEOREE
BRizDOIT

1. EmafiM  FR314 1A 16 B~ 314F2H 14 A
2. #BHFE ArF—Rvb, TryvI A, BE

3. EHRR 438

4. BER - BBOBERUVRGKELFZFELSOEE

BR - HsomE"

BEREERESoEE

AAREBBEMBOFAIRETELZOT
ER2WTLE I BETHRAKLRTY
HEERALHDLBWETL,. 7AVD
R CIREBEILEDe—H Y HWET
IZIRFE SN T ET. BIEEFAAME LB
TR TBRAZIRLTWTRR
ICRHEIAHEIRHES LHFHAIN
THRTTTE, SOERREEMLTS
OHERBEBRACHZTT T, ¥HTT
AV HWHOEETBEVLET,

wNHoORESZD ) 27 FHEEIC

B3 2EEBERIZOVTIE, VR 7 EEHE
BThHrBEEFBECBELNELE
—a-o

B HEERICSW T, #ngic
B33 R ETMAsE  (FRL 22
£5H 27T ARGEZELZASPE (R
274 7H 18 BHIE)) Tk, #HnH%
BEBRLUEBSORFELREEIZ>N
Tk, BRRELER2OFK 18 FER
MELHMRRESRE RLHFNBOEE
BT HHBINERAE) BEHICE
S&, Bl& OEFEMHOJMEE2 21275
T LT, WMMYoOEESEEIC L AREBIC
DNWTHEENRESE L+ oRERT
HIEWAEEEZ NS, 1L, B
MH2rBEBRLEEBESOY A7 2
TOHMABRSHLIBEIL, LBEISCTH
MEITI.] L&hTELET,

cBREY T, BEFROEEOEE,
b ZAFRS<2BEL TR
FhhB LAz &R . pl11(2)
(3T M B/EFiL - - BELBEEL R
WT 5, Lo RBEMEL TS, 8
EFiE, mRNA ICERB &h, # o 0 E
WHRENADTHD BERE VWS F
NRIGERRTEHZ L3720,

- p SDOA4DERBOMBNBE LWV ET
5726, p6m3) (1) oEFDER

- HEWRERT., HMEEREZEELEL
il

AR E 2, XV EDRERICE
EERFEELE L,
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HEELZTVWD, A& EOoERIX
Arthrobacter globiformis M30 #k & 72
LT THD,

*p 7 (3) OEEEFBORENE LW
L5 bE, REF F T e—BENK
fh B OFBIES &V O RRIBIIEEAT
WA, BEEOHBHIERRNENHIXTE
2, RRBOERSTHIICTER
W, ZOERGBFRF L NIEELT
BlastP TR EINZZ LIz 3,

. ARBIIH1IEEp 8 (4) L
D, ARG & R O S ORI
HBELEILRDB BENTHYEY
DFva—AT AT -FRIZTOS B
TOHRRDD,

HIZ,BVORRIZZFENEF 7
Bz oWTIIEHOF 78 -0
FEMEZ BT D,

HEESEFHICLINE, AEEOFD
BANIARET hFv—DOBFZETHH -
SNTEY, FEEF p7 ITBNWTEFD L
LT £,

BEVRITEY DO a—R T
VAS—ERIT, MEMHREELY
/X7 @O SDS-PAGE TD/3» FOME
EREBRILOEBLTHWAZ 0D,
TOS |EIXIN TRV EHA,

BOOEZ A7 ELTIREBEERT
BRI I ICHEKTHFRIED
AIREMERE XL BRE T,

BEETHD E.coli K-12 W3110 BRiZ.
FMHREOFRARRYEHY, FFF
RAEEEYHEEELE TSI Lidas
NTVWRNWIENLREENHERBIN
TWAbLDLEZ BRI NIELD
HEEEZRRTEBY E¥A, £, BH
AT F—TH3 pWKLP i8Il
ENeF—F )V —F 47— A
NHTPREINEZ o T EHICOWTIL,
BEmo & 7 H & ORISR FHRT
WET,

- 5. A ERCENEIZB T A ERR
T, BXETREME LTED
ENTHRVL,. 7T R, Fre—7,
F—RArF VT, . =2—P—F U FTCE
FERARZMETHLIEEINTVWD X
2T, ERFRICIIR L TRELBD LA
TV EiEELLNR2W,

- [6. EPBEEIZ BT 53] 12T, &
NETCIRBEFHIIEEEIATE LT,
EU RZEMETH AL X Tuew,

EREEZFALIT, BROBEORE
BELEAETHD LWV ERBEHRD
T, BHHREED Y A7 EBREITH>H
FRATERERIA 5 LT, BEMmRIC
ESEEBN»OPIAAECRSKICS
EFNAFEEOHLIEEERNRAORE
BIZEZARBIIO W TERBERE
M ZTT> TWET,

A BT BERES BT FHBEHE)
WESE, LELINHZEEIOWTHE
ML= RR, B e L ORYICER &
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KETi FDA OBHICX L TREHF NS
ZHNTWENLSAILBET, 2HA
EBEMAITLA TN N,

- ZOX 3 RRRCHEBL LT, BEE
BEDATIARBOREEZEMNE LTHE
Y EF R AN ZEERKIC W TR, &
BB OFEME & LTOBBUZEWTH
s ko iaReEoBaxizvn, |
LERSTH0RBEROBELXKER
VR ZICHET, B TRRZENT L £ X
bIvET,

ZbEh, BATORCFHEELME
DOFRAIEIT 300 2B . FEAELHLT
RO TERVIRIE T, RIZEVWDIKE
@ 197, PEIL 64, T 7L 24 TR
FETHEGE S L LTWARRTT,
BEFAZFLAELOERIENENWE
+ETRRE~OEEIL, To&0 LT
2, HBAWEESEThhs TN
TORIETT,

SEIOWMEEZRD, BERHITIZEA
EBALTWAREBEATWET L F
HTHAANEABERICE>TVEMN
DZELTT, BBV AZBYE o L
HTERWRY , BEFEEXOEOME
RigEEE LTS,

NASEE., BT/ B L
x L7,

BEFRBIBELROBETED) A7
TEEARICETAHERIZONTIE. Y
27 EEEETHIEERBEICRE
ZWi=LET,

2B, BEFEBRZBEHREIZOVTIE

BETHEHBRZ AR (BETHEY) 0%
EMETFMELE) (ER164E 1820 AR
MEEZRSWE) FicES5%, 20K
BIZBWTEEZN TV A KEOR S
HaRCESHNTRARRER M
fToTWET (BRTEEFREL 1FE
3m),

=T A8 2 BfFlic oW T OER

1. p11 (3)lzmonT, (2) (DTIX
TBXiX Ecoi K-1.2W3 11 0%
ThHIEhb, ZOHEKOHERE
BOFEELFRIBRT <%,

2. (B) T2\ T, (1) TEFv=—-X
TEAF—FBIRIREBEOHMY TH
AT EMnL, RS EHEROHEM
ML OHBIITER, EEKED
HEIX (6) DIzl ~%,

3. (6) (D> T, EieRiRIcREEFE
NRBERMB THE b, (1

1. &ZTE B Tt Ecoli K-12 W3110 ¥ %
&t K12 BRlc oW TEE LT E
7T,

2KU8. I. 7. (1) TRR#ELieR
D, BEFEL LTKEICBWT GRAS
RBESNTWAHENG L OB %5
WLTHET, Fh, BkOEHEIL.
MEEMEEHE | IZin-TEICRE L
TWET,
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ECHEMGOERER | ZTFELRY,

4. p13 (1) @~WizHoW\T, FBE
DR 5, Ecoli K-12W311
OBRDEEE 4 1&, BHRIZ>WNT
FEHE LW OERBL, BRI,

5 pldelzconT, [GiERAEELT
HZlE.MErokic. ¥Fiizfs
HTAHI LD,

6. (3) Meo>W\T, ftEHDELHET
HAH7 61T, Aglobiformis M 3 08
DREHEFEIE,

7. (3) @~@D-HnT, PCRETHE
RESTHLRLE, BEFTRAR
< cDNA Z5>W TRl &, £/,
BEFIrABEERRATIZLIER
BV RN T E2BMT_E,

8. pl5@iconWT, tac T2 E—F—
BABRIZERINELOTHY .,
[E.coli B3E] Tixiawv,

9. izoWT, tacFTE—H—_ rrn
B I F—F —IFB Y 7 —
ALV DD,

10. pl17 (BY-W\WT, M1 Xhi
EHREHIEEROERR L EZ LS
2, BRECRESEE R R AERM
MEERTHIZERHDON,

11. p 9 (3} p 6 (3) iIZ2\T, FDA
REIELZFERCFETERND
B,

4. E.coli K-12 W3110 ## % E.coli K-12

BHEEERTHY, T MTcir—
RO ERL LTRHWERTWE
TO

5. Ny F—DEENLMOEKR~B D
BETH5ZLEEWRLET,

6. &I B T, A.globiformisM30 ¥ %

Etr Aglobiformis [T oW TEHH L
TWVWET,

7. BARGTTHHETVa—RAT A
T —¥R{=TFI13 A.globiformis M30
WO AhBEBEE I mRNA
ORI LV H bz (DNA %7
n—=Z Lizhir il 5Hl
EROTRITFED 2 b0 LBLTH
9, E, EELZER ORBC
DWTIT, R A Z T, FFMERE
EELE L~

8. HiEfHEZT. FMEEBEREZEBELE
L7,

9. MRCFI & HITHEART Z—ITHEAR

RENRTHWET,

10.EESEHEICINIE, BERET
RERIFE, BER. 588%. ZEA
ERERIN, ZNHRTXTRER
BEEERUCRESEMERVTHNE
T

11. e fp 9 (3) p6 (3)] 1%,
I. 5. (3) BRI, 6. (3) 2%
LOEEZETN, AIFE TRV a—
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AZ2NT, BETRSVa2—2%
EETIERTHHIABBITON
T. GRAS & ¢ LToRBICEE
B2VWE% FDA BEIELEFNE
NOEEFTLZHRLTWET,

¥ TEW-HER - -HREFEF0TFHEBLTWET,
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