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(57) Abstract: [Problem] Technology for enhancing the measurement accuracy and the stability of glycated protein sen-
sors containing an immobilized enzyme is essential. However, there was no known enzyme capable of enhancing the
accuracy or stability of measurements using glycated protein sensors. [Solution] The present invention provides a fruc-
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B FHEE(RTDEWRY, 2 TOEHAOERNRF
EAATRE) - AE, AG, AL, AM, AO, AT, AU, AZ, BA,
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CO, CR, CU, CV, CZ,DE, DJ, DK, DM, DO, DZ, EC,
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KH, KN, KP,KR, KW,KZ, LA,LC,LK,LR,LS, LU,
LY, MA, MD, MG, MK, MN, MU, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK,
SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) IEEE (RTDLEWRY, 2TOEBEDEER
ENHAE) : ARIPO (BW, CV, GH, GM,KE, LR, LS,
MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ, UG,
ZM, ZW), 2—5 < 7 (AM, AZ, BY, KG, KZ, RU,
TJ,TM), 3 —H v /% (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FL FR, GB, GR, HR, HU, IE, IS,
IT,LT, LU, LV, MC, ME, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CL, CM, GA, GN, GQ, GW, KM, ML, MR, NE,
SN, TD, TG).

RN AREM -
— ER#EATERS (RHFE21%0))
— BAMEORMEDES & LTHRLUZES ) X~

(#R815.2(a))
tosyl-amino acid oxidase comprising an amino acid sequence in which, when aligned with the amino acid sequence rep-
resented by SEQ ID NO: 1, any amino acid corresponding to a position selected from the group consisting of position
5, position 58, position 225, position 277, and position 440 in the amino acid sequence represented by SEQ ID NO: 1
has been substituted.

G EH . [FRE] BECINEBRERAEEI VNIBEEFICEWT, AEDQERECHELS v
NIBEVHOLEERZRO2RMIBEFATRTH S, LHLANDL, EEI VY NIBEVHZERWL
FAEDEREPEEMEZRDE I ENTEIREERIE, MohTwWadolk, [FRFR] KERE,

BEINESTICARSTT7I/BENETSAA Y MLEEEIL, BANESV1ICTITI/BEINICE TS5
fii, 584, 225, 2774, RU4 400N LRBIHLIYBRINBZIMEICHIETZVINDLD
TI/BFIBBRINLET I/ BENEEE, JIVIMNAUTI/BAFVI—EERHET 2,
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Bl =
DA :

TFIWVIMNINTI/BAFRSY—E, BEF. RENRISI—, By

V8tEVY BESVNRIVEDUERE, RTCINVI MUV T I/ BA+

v —EDORIESE
i o 55

[0001] AFERIEZ. ZIVI NN TI/BAFOY—E, TII NIV T I/ BA
FLOH—EDOTI/BEINEI—-NTHEERT. SREBELTFESURENY
H—, TREICEEINLEILI NN TI/BAFO Yo EaEL
SNJEEVY, RUZFRICAEINAETINI NIV TI/BAFTS
—tEDORBICLYREILY VNV EERET DL VI VEDRERE. &
VCINITRNINTI/BAFI Y —EOHREREICET S,

R

[0002] HEFRFEOZETPIAEI Y FO—IILDOEEEIEE LT, LYV /XIEDHR
ENMMThNTWS, ZO—HlE LT, BIEAEI/OEY ERETILTIVIE
. BRORBTHREISHEINTWS, LY VJEDORERZE LTI
. BRIkENA, BMRBRAE O NS ST 4 =%k REE BREASSNS
nTtwa,

[0003] EERZEICLZDHELYVARVEDOREREIZ. E—XA Ty ScrOar7—t
WKLY VNRIEETI/BXRERTFRICHEL. BTy TTERD
TI/BXIERTFROS>BEELE7TI /B (UTF MEE7I /B . X
& T2V RMWNTI/B EOHERT2EE08HD, ) ¥, BELAETI
JBEEURTFR (LUTF MEERTFR] . XE T7)L0 b URTFR
1 EEMMT BIEEDNDH D, ) ICTIVI NIV T I/ BAFI Y —E%ER
IHTEBEKRERESIE, E=2A7v T, TOEREKFRERERG
IR L TRAEERET 5. XIGBBILKRNEBTOMIND I &ICEL
URHIN2ETERET2HETHZ (R 1 B1R) .
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[0004] REDOHELTI/BVEBERTFRFORNERELALIES LD ICHET
NEBRIHEHEET2EBAIZCHMONTVWS, FlalE. BerDBEERIC
WisL. BEINAEEEAES/OEY ZSUHBMICOVWTHEEL (HEIEANE
JOEVERANET DI ENTERTIRY 77— (BHEXEm2B8R) . #Hit
EHICRTRLEEIALTEELIIC. BREDT I /BEILOT7I/VB%E
B THEONETYNY 77— (REXM3BR) . REEMFIOEFEET
IKBWTOEENERET 2L DI, BREOT I /BEF LOT I /BEBHRL
TELNAETIRY 77— (BHFXM4RUVE5ER) . 5VWALREMEET
24£0IC. REDOT7 I /BN LOFTI/VBEBHRLTELNETIILI MY
WTPI/BAFV9—F (BHEXHORVTER) . BEEEOHEEZT
WIKKWPY R 7—Ft (FEEXER8EHR) . Aspergillus or
yzae RIBAOMIPBETZIIINIMNIWTI/BAFIIY—ELZAL
77 R T VDRIERZE (FEFXE 9 EZR) Er8FoNns,
FoATHAT SRR
RS SRR

[0005] #FEFxCll : ERRRREE2019,7221264 5
RErx k2 - EFfRNBHE2019 /70450525
PR3 : ERAREE2016,/1593845
BEFX k4 - EFfRNBHE2016, /70725205
#EFCRG : EREARI®E 201570202008
FrEF ke - EFfRNBHE2015,/70966215
FEEFSCR7 : B 2015—-1777 9 052K
YrEF k8 - EFfRNBHE2016,/063984 5
REFERY  HEBE2009-000084%

FEEA DR E
FRALVBRL LD & TRE
[0006] EERZRALBELYVNIVELVHICEVT, AEOERMELCEV DR
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EMEROIRMEVERAIRTH D, LOLANL, By 08y
HEZRAWCRHEDERECE VY DREMEZEHDE I ENTETZERIE. A
LNTWRh -7,

[0007] Fhabhbt, AFEEMERL LD ET2FER. SLVEREECEVARTE
ME BRI BEEVHEAVCAEOEREY Y YOREMICET
ZEMEFMMEEAETZ 7N M LTI/ BAFII—EERHBTEIE
TH 5,

REEBRT DIODFE

[0008] ARIELSIE, HERTOBETFORMNL, FHROBEZNUEEEET S
TN RINTI/BAF I —EEZREL, IHICEZILI MDILT R
JBAFXFIY—FLLOREDTI/BEBHRTSI LT, TOBIEEMME
PALETZIEZREL. AFERBICHEL &,

[0009] bbb, AEBIE. ZII N INTI/BIFI S —ETH>T. B
BESVICRTT7I/BENET A A MLEEEZIL, BUWEST1IIRT T
I/ BEERAICHIT B 5/, 584, 591, 98, 225f%, 27 7fiL.
285fi, 35501, RV 440U LRBELYBRINDAEBICHIG
TEVWTNADT I/ BABHRINALTI /BEIEETS. 77 )
TI/BAFXFI I —ETH5,

[0010] AFBBIZ, BIEBES1XII199ICRT 7I /BEINSRZ T MY
WPI/BIFOI—FEE FI/BIBREINTVWRWILI F2ILT X
JBAFII—EEHBRLT, IV M IIWTI/BAF S —EEERY
S RITBEEENTVWIIVI N IWNT I/ BAF LI —ETHYES, &Y
BEEMICIE., BAES1XIE1 9917 /BEINSLZTILI N
WPI/BIFOI—FEE FI/BIBREINTVWRWILI F2ILT X
JBAXRIH—CEERULTINI NV T I/ BAFII—EEFERTS
XIFEBEEMD 4 %ULELEVWIN I MW T I JBIF S —ETH B,

[0011] ZF/=. BIOAFERIE., BEIEBES1XIET 99IIRTT7I/BEINILRS
TV NINTI/BAIFII—EEF TI/BIFEBRINTVWERWIILY
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NOWTI/BAFVY—E LB L TEZHFICEEI NRETOEER

U/ RIIBREEDREVWINLI NV T I/ BAXI Y —ETHY B,
[0012]  ZF/=. BUIDOAKRFRRBIE. ZII NIV TI/BAFII—EE2RNIEB L E

OFEMD, BHEST1XIE1 9 9ICRT 7 I /BENNSLRDZT7ILY ML

TI/BAFII—EE FI/BIBBRINTVWAWIILI NIIILTI)

BAF - L BOFHEEBRLTEVWINI N IILTI /B

XS —ETHYED, FIRBNEBORMEIE. FIZIE. 45CXIE48TC

- 1 573ETH D,

[0013] ZF/=. BIDOAFERIE., BEIEBES1XIET1 9 9IIRTT7I/BEINILRS
TNV RINTI/BAFII—EE TI/BIBEEINTWAWTILY
NWTI/BAFOI—EEHRLT, BUBICHT 2RTEESTWNT
WIONIWTI/BAFIS—ETHY S, AIRBRWBOREIE. FIZE
. 45CXIZ48C- 1 559 TH 5,

[0014] &F7. BIOARFBBIE., 77 MDY I VHENBRBEERED 7LV b
VIWTI/BAFOI—ETHYREBS, B, RIEERBEDS. 7IL0 b
W) TPUICHTEIRIGEETOO&E LEEZEDTIILT ML) Y TIbY
NS VESEORTF R, RCTILI M T) D UICRT 2 RIGHED
20LUTTHB, JIWINIWNTI/BAFII—ELNETLND,

[0015] &F/z. BIOAFERIE. EHINES1ICHTT7I/BENE 7 5% U E0OHEE
MERTTI/BRENEZEITZ2 VI NN TI/BAFIY—ETHYRE
5, AEBOIZIVYI N IWTI/BAFI—ENETZT7 I /EBEEIIE.
Ll EH, UTD (1) ~ (9) owInhsraimid 7 I /BESITHY
85,

(1) BIBESVICRT T I /BERIDOEMICHET 27 I /B,
TNFZY FRASFVE YRTFAV, TSIV TILE
VYV BRAFVY, AVAAY Y, OAY Y VYU AFF Y,
JIZNTISZ=v, Favdy, By bAZv MITNT PV FO
U R, NYUDLRBZBFEHNSZBINDZVWTIADTHD

N
Jl
|1

\
I
\
=

G
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(2) EBHNES1ICRT 7 I /BBESND5 8ALICHIET 27 I /BN,
"=V, TANRSFY FRARSFUE YRT7A4V, TS
V. TWEIVER JYI Y BERFTUV, A4vVAATY Y, A4, U
C7IZIVTSIZv, Ay, gYv bLFZU MUTRTPY
O Y, R, NYUDNSRZHEEILBENDIVWTNNTHD

3) BAIES1ICRT FI/BEBEIDS OMICNIET 2 T7I /BN, 7
V. FWFZY, FRNSFXFY, FANSFUEB, P74V, JILFX
VYV BRAFVY, AVAAY Y, O4 YV, VYU AFS
C7IZIVTSIZv, Ay, gYv bLFZU MUTRTPY
O Y, R, NYUDNSRZHEEILBENDIVWTNNTHD

(4) EBHNESV1ICRT 7 I /BBESND 8ALICHIET 27 I /BN,
U, TUFZY, FRARSFY, FRANRNSF VB SRFA4V, JILE X
V. TV U BERFDV A4vAAT Y, Q4D Y, Doy, AFAZ
C7IZIVTSIZv, Ay, gYv bLFZU MUTRTPY

O Y, R, NYUDNSRZHEEILBENDIVWTNNTHD

(5) EEHEBEBSVICRT I /BEEEAND2 25/ ICHINT 27 I /A, 7

|1

N

N

;

At
N
Jl

i

'l

N
|
\ (78RN

“H

~
\ (78RN

“H

V. TRARSFY, PRARNSF U, YRATA, TILY
TV TNIIVEE. BERFTUV AvAOAMT Y, Q4T Y, YU AF
F=v. Zz=N0T7S=v. Fadv. vV MFZv M) T RT 7
. FOYY, R NYUDLRBIENLREIITNZVWTNATH S
(6) EEHESVICRTTZI/BEEEAND2 7 TRIICHIGNT 27 I /A, 7
SZV, PMFZy, FRIASFEFY, FANRSF U, Y254V, TL¥
TV TNIIVEE TV, BERFTUY AVOAMT Y, A4 YU A
FA=V. Jz=ZNTS=v. FAYV BYV MLFZv M) TRT
. FOYY, R NYUDLRBIENLREIITNZVWTNATH S
(7) EEHES VIS T7I/BEEHND2 SE5MICHINT 27 I /A, 7
SZUL ThMFZU TRISFY, PRARNSF U, YTV, TILY
TV, TUYY BRFVY A4vOALYY, Q4P Y, US Y, AFFZ
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v, 2TZLVTSZv, Favyv, v, bLFZv NUTRT U
FOY Y, RO, NYIUDLRBZENMSBEENDIVWTNNTHS

(8) EEHESV1ICRT I /BREHD I 5 5MICHINT 27 I /A, 7
5= TIWFXFZy, FANRSFEY, YAFAV, TV, T X

R
B, YTy, EAFTy, 4AvVvOASy, A4y, Vo v, AFF

\

b

7IDATZZv. Falu. v dFzZv M) T KTV T
Oy, R, NYUDLRZEEINLBENZVWTNANTH S

(9) EEHNESVICRT I /BEEHND4 4 ORLICHINT 27 I /A, 7
SZULTIMFZY, PRARNSFY, FRIASFVRB SRF740, T4
V. TIVEIVEE BERFIU AVAAYY, AAT Y, VYU X F
A=, 7z=ZNTIS=v, TRV, EY Y MFZv N)TRT 7
V. FO Y, RO, N UDLAZENMSREENIVWTINTHS

[0016] ZF/=. BUIDAFRBIE. ZII M IWNTI/BIF S —ETH>T. BB
ESVICRTTI/BEBENET7 9% ULOEBEMEZRT 7 /BEINEZEL
 BAES VNIRRT I /BEINET A4 X M LAEEEIC, BIES1IC
T T I/ BEINCHITH5 8AICHRINTZ2T7I /B, eXFTY, 1)
V. MoAZv TPV FSZU. Ny O4 Yy AvVAS DY,
ROz TSZvowWdhd, Xid, 7z F75=V, 7532V, &
G, AVEASYDOWTIDTHD, FILI N IIWTI/BAFIF—ET
HYigd,

[0017] &/, BIOARFERIE. BIES2~EHNES1 9 8 RVEINES200~
BIHES218OVWTIANNIRTT7I/BEINEETZ 7L ML T R
BAFH—ETH2, IHIC. BIOXRFERIX, RIGET I /BEIICSEWT
1.2, 3,4, 56, 6,7, 8, 9, XIF1T0EO7X/BIRK, &
#, RO/ ELLEBEASNET I /VBENZETZ 7V M2ILT R
JBAFIHI—ETH>THELW, ILHICAFERBIE, LEBOTNLI MPLT
T/BAFUSY—EOT I/ BEINEI—-RTZELRT. KRUHKEGTA
BUORENI Y —%RMHT 2,
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[0018] AFEBBIE., IHIC, ZIIT NI TI/BIFII—PEEZREEEER
RS VRV EE YA RMT B, RIS VRV EEVHICBWT,
IR NV T I/ BAF VY-, 73V RIGERERNIC & 2545
IC& > TRIBXFHRICEE I NG S,

[0019] ARBOtEYHICSEWT, BEE65CTXIEZ80CIC2 0 pRH#HEBER DRI
Y OHNEIR. BHEBERIOEYYOHNED6 O%ULTHY B, i
RET75C - HEEEG6 0%IC1 HEAXIZ 2 HE#REROAIRETOWH
B, “%EBEFOEVHOENEDL 0%, 50%, 6 0%, Xit7 0%LL
ETHYES,

[0020]  AFEBEIE. I5IC, ZIIT ML TIVBAFIY—EORIGICELY L
SR EERET 2B VRV EDRERE RETIVI NIV T R
BAF S —FOT7I/BENICHT LT, HET7 I/ BEINEEIES1IC
NYTI/BENEEZTSAAY M LAEEEIIC, BBAEBST1ICRTT7I /B
BESICHIF D56, 58, 2254, 27 7. RUG'44 0L
FYUBRINZUBICHISTA2WTNADOT I/ BEBERT 273 /BER
AT TEEC, VI NIV TI/BAXRII—EORESEERET S
o AFEBAOEEFETHVWSLNS, I /BERIMOIILI M ILT I/
FFHF—EOT I /BREIIE. BHNES 1ICRT T I /BRETEsVWER
MERTT7I/BEITH>TLL, FIZIEFE50%UE. 60%BE, 70
%EAE, 7T5%LE, XIF79%ULETHYES,

FEA DR

[0021] AFEBAOTIVI ML TI/BAFFIY—ER, ZREFICEEINRE
T, RO/ XEEZHEICEAEEINTWARWRET, BICHLTRETH D,
BRI, AEBBOIIVI MIWT I/ BIF I —EAZFFICAEESINIR
BT L TRETHD I EIF,. BEIEINBRERA DB VY
BtV ORBREREMIALT IR TENTHD, HEELIVNIEEY
Hid. REROBRIHEOETIMMIGIINS 0, REABICEY EFEEDOS
WHIERRIE SN D,
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[0022] ZF/=. AEBBICENIE, FEEDOINI NI TI/BAFIS—EEL
BT, BREUECPAREMSBVINI ML TI/BAFII—E4E
52ENTES, AEPBORESFZEE. BROILI NN TI/BAFY
F—EhbH, FHERYT/ XEBREZEHEOEWHEFREZEET LI ENTED
B DR & 7R A

[0023] [ ]ECHIBES 1 ISR P I/ BENZETZ2 VI NIV TI/BEFTS
—EEBAE VT ORRENEZTE L AEBROBREZTIHETDH 2,
[E2]EE7ESVICRT P/ BENZETZ2 VI NIVTI/BEFTS
—t (&) ZeAfctrdE, BUEBSI8ICRT FI/BENZET
27NV RNINTI/BAFXRIY—E (M58 FODORERK) 2lEatzrt
ED. HAME (£) R, BHEOEE () 2nIHETHD, 2EHE
DOHETNEREIFt " BREZAVWTEE L, BIR, Txksk] (FpfEDO
. 001K TI*xk] IFpEHNO. O1TRE\ETHoIZE%ZnL., In,
s. | IIMENABERENERINLIA 2L EETT,
FAEERT OO RE

[0024] AFRBHOIILI ML TI/BAFII—EIE, BVEBRTERTEVER
REMEET 2, Floo AEBAO—RBROINI ML TI/BAFI S —
T, IRERICEEINORETHEVWRAREREZET %, /. AR
TV NINWNTI/BIFRA—FOT7I/BEEINEZI—RTZ2ERT. H
HEGTESUCRBERI Y —ARHBT D, IOICKRRPIE. IR/FFE. I
BICEEINTIIVI NI TI/BAFII—EE, ZlRAFELS VN
JEEVY, RO, IREFICEEINALZIILI NV TIVBAFIY—F
DRISGICE YRS VIRV EERET 2SRV EDRERE. 77
NOWTI/BAFO Y —EOREREERHTT 2, UT. ERMEICED
WTARFRZFHICEHRAT 2,

[0025] TJNIRNIANTI/BAFII—EIE, a—TFI/VERT/ Xide—T73
JENMEEINEZTI /B, BELKREEXTI/BESATRBIRTFRIC
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ER L. WL7 I/ BEZRELT 2BETEBILKRELENT 2EBREED
o IV NIIWTI/BAFIH—FE (LLF TFAOD] WY 255
H?) &, PIXRYT7—E, T T7IVAFRIH—ER, ZII LT E
vEAFUEF—EEEHIEND, TV NN TI/BEFIS—EIE L
RTIFRIERTZ IV MW RTFRFFIS—E (MTF TFPOD]
Y TFPOX| tMMT2HZEEHD, ) 220,

[0026] TN MIUNTI/BAFIY—HIE. BETI/VBRY/ XISHELERS
FREEEET 2, BETI/BELTE. BEMNICIE. e -7 0L
VoY (TTNI R IN)Tr] EMHTBEEEHD, ) . a—TILT K
W)y (TN T b)) v] EERY 258 6H5, ) . a—T)
TRINTIVSY (TTLVT NN T)OV] EERT IHBEEHD, ) .
a—ZIWIRNIWERFOFY (T MVIVERFI V] EWMT 515
BbH3, ). a—TJorrOqaiy (7008040 v] &
M 2HBEEHD, ) . a—TILT bty (708 EY V]
EHEMT BHEEEH D, ) ENETF LN,

[0027] H$E{ERTFRELTIE. BEEMICIEK. 2~10BO7I /B FELLIE
2~6EDTI/ B, JUYBFFLLIEF2~3EDT7I/EBIASRZRTFR
TH>T, 1EXBEREORELT I/ BEEATREIRTFREEFLN
%, BIZIE, a—TWNT RIWNYJERFIY (79 bR LE
AFTv] EMT BEEEH D, ) FHNFEITLND,

[0028] AFEEBOIILI ML TI/BAFII—EIE, TEROL D RIBILEMNN
BaFED, E@pHEBEApHT7~90&REICEL. EBp HEMAPHS5
~9NEHICHL., FREEA20~80Cn&EAICEL. BERICEAT
Hhd, BERIE. EFRMICIE. M) RIEBIEBER. Y VBEBEELEERIEK
(PBS) Eh&iF5h 3,

[0029] AHEBOIILI M TI/BAFRIF—Eid, BEOHELT I /B
T I/ BESATRERTFRIIHLTERENICRBTZ2EDOTHY B
%, —ERERIRTIE. ZIVI NIV TI/BAFIY—EETIILIMIILY
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VIR L TREELSBEWV., 77 MDY I VICH L TREEI BV EIE
IRV Y TR TN RN OV EEGATRBIRTIFRICRT
DREMEE100& LizEX, HOBEET I/ BIIMOBLELTI /BES
ATRBERTFRICHTEIRIGHEIZ 20U T THBZIELEEIN, T TOD
ORI T IV BXISMORELT I/ BEEATRZRTF NICHT 2 RIG
&, TOUTTHBZIENTFELL, BUTTHZ I &ENLYIFHELL.,
TUTTHBEMNILITHFT LW, MOBETI/BEE BIZAE. 7L
DRIV TV NN T)Y TV RNVIVBERFI Y, TI0Y
hoaqasy, RUTZLI bILED) UHLRIENS 1 RIEHEE D,

[0030] TJIUMIUTI/EBAFISY—ERE, BEREEISLIDDTIL—TIC
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—flEnd, UTFICRT 7 X /BEIE. BINES
BDEBMDTI/BTHEIAFAZVUN, 753V, FIFZV, FAN
XV VATAV, NIV TJILIIVEE. TV &

/

AVBRAYY, QA Yy DYy AFFZv T ZVT SV, 7O

Vo, Uy, doFzZv, MITRT7Y FOYY, RO NY DAL
BBENLOREENDZVWTNHOTERINLZEDTH S,

[0062] C T, EEIES199ICRT 7 /EBEFIEZ. Aspergil lus

fumigatusHEDILIMNIINTI/BAFIH—H [Acce

ssion Number: AAB88209] thHY., P rR)7—+E
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| | &HMHIND, BEHNES199IIRT 73 /BETIE. BBIES1
ICRINZ 73 /BERFEOBIC. 79. 2%D7 I /EOERBMENRD S
hic, BEIES199ICRITI /BRI EDTI 7I/BEZERLTELN
ERHES200~218ICRT 7 I /BEIIE. EBIES1ICRINGT
/BB EDEIC. 79. 0%DT7 I /EROERMLERD b,
[0063]
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REDOHELT I /BORBERTF NIRRT 258VWEERELHEDE
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BZBID2INI M IINWNTI/BAXRVI—ETHB, TIT1XIFHED
7I/BEid. 1~15@, 1~10@, 1~9M@. 1~8M@ 1~71E,
1T~6M{@., 1~5M@ 1~4M@, 1~3@. XiF. 1ELLLIF2@DT7 X
AW,

[0065] &F/z., AFERRIKX., LB LAT7I/BESNZI— NI HEERENEZE0ER
FHEEH®TZ, 22T, BEFIEIDNAXIZRNATHYHE, comp | e
mentary DNA (cDNA) THYRBS, T, I HICAFEBIE,
UTO7 X /BENE1— R 2BERNZ2S0BETF22ORENI S —
EiRMHT 2,

[0066] ARBOIILY NIV TI/BAFVY—EIE. AEBOIILINDLT
I/BAFUS—EEI- NI 2REEINZSUKEEZ. KBE. BE. W
LEEHAE. ERMEEOBIICEALTRRIES 2 ETCELONAMERAZY
VINJETHYEBD, £, MBS VNNV EIF, BHREY VNV EERTR
TERINEHBZI Y VNIV ETHEHYED,

[0067] ARBO—EMEEFRTIE. EROT7 I /VBREIEZSTIILIMILTI
BAFXFY—CETHd, ZEHRTIE. BROBEPREEBTRICT 5720,
NREmAI RO/ XIECRMANCH 7 & L THEET 27 X /BB ZINL T
HELW, #T7ELTE His%Y, Mycy¥Y, HA9 Y, FLAGH Y
EN’PIRIN B,

[0068] AFBDIILI LTI /BAFISF—FERE, ZREICEE I NIREE
RO/ RIFZFHEICBEI N TWRVWKET, EEICHLTRWEREZET
%, ARBPBO—EFEREKIE., LdL27I /BERICLYBLNEZTILS B
DIWTI/BAFIY—ER, TI/EIEBRINTVWGWT I/ BETIH
LIRB2INIMNIIIWTI/BAFRVI—ELIYBEBEIIH L TERWEEEZE
T3, AEBOTIVI N IWTI/BAFII—EIR, 7/ BERFIOY
WONIWTIIBAFY—ELIYBEEDS3I%. 4%. 5%, 6%. 7
%. 8%. 9%. 10%. 20%. 30%. 40%. 50%. 60%. 70
%. 80%. 90%. XiF100%ULEAELEEDTHY RS, ThHD
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PIERNMRIUOEZMEREALLZEDTH D,
[0069] &7 AEBOINI MU TI/BIFII—ED, BEBELELL
EMALEEE, FIAE MTOBRXTELEINES, BEHINEERE LR
. PI/BERICEYEFEEI B LELALBESREDEERY, 7/ BREHR
FUFEMENMET LEIGERAEDIEERS,

[0070] [#x1]

. TR /EBEBRIAT FAOD OFERES ,
EEEERE = BEE 0D OREEH ® 100 — 100

[0071] RBUOKEBO LY NI TI/BAFF—FiE, IREICEEINEL
KRR/ XIEZRHEICAEINTWARAWREO LI ML T I VBAF
DEH—EICH L TRUBZFELLRISUE LEEDS, FEREERLTH
ELEILVINIWTI/BAIFII—ETHD, KEPOTILI MIILT
S/BAFIS—ER TI/BERRIOILNI NN TI/BEFI S —
TLUH, BUBEOFEEDN3%. 4%. 5%. 6%. 7%. 8%. 9%.
10%, 20%, 30%., 40%, 50%, 60%. 70%., 80%, 90
%, XIZF1T00%ULEAELAEEDTHYES, INOOBUEIX/NERT L
DEZEBAALEZEOTHS (ULTHEL)

[0072] AFEBOIILI MU TI/BAFII—EIE, IFFRICEEINIKE
RO/ XEZFERICEEINTWRWRET, BUICH L TRETH D, £F
BAD—RMEREKRTIE. ERLATI/VBBRICLYBLONEIILI NILT
ST/BAFUY—ER, PTI/BIEBRINTWRWT I/ BEINSAD
TN RINTI/BAFIS—ELY EBLEENTV., EANICIE. &
FBPOIIVI N IWTI/BAFIS—ER, 7I/VBERRIOTILI MY
WPI/BIFI—ELYBRLTEEN 3%, 4%. 5%. 6%. 7 %.
8%. 9%, XiF10%ULEAELEEDTHYITS, INHDEEIZ/NEK
RITMNDELZLEAALEZEDOTHS (UTHEL)

[0073] EEHBES1ICRT 7I/BEINLRDZTIVI N IIVTI/BAF S —
ik, TFFICEEINZRET, BICH UL TERZETH D, IFFICEES
NERETRICH L TRETHDINI N WNTI/BAFI S —E &I,
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TREFICEEINARETRUBI N ZROBEEENIBVIILI FIILT
T/BAFS—ETHY., 6 5CONBROEFEENT7 O%ULTHS
CEERHETBIIINI N IIIWTI/BAXRI—ELN, ZO—Hl& LTE
Fons,

[0074] &Y EAMICIK., WIBEEIF. 45C. 48C, 50C, 55C, 60°C
XiE, 65CTHEHYED, T LEFRFEIZ10~309THY., FF
LLIE15~250THY. REFELLIFZ209THYES, BUBEROD
BIEEMIE30%. 40%, 50%, 60%. XIE70%ULTHYBS,

[0075] &L YEBGKICIZ, ARBO—EEERTHEIINLI MIIVTI/BFFY
-, BEIYVNRIBEVHICEEFNS, BEYVNIEEVHO—HI
& ZREICEEINAE IV N LT I/ BAF I —EE2ECEDOTH
%, BEBELIYVNRNIVEEVHICEFENZ IV I NIV TI/BAFI S —
ik, BRI VR VE VY ERBNE LR OBRFEEEIEBO TRV O,
U ESRRETICEVWTS, TOHNEIES#EINS, EANICIE
 AEBEBROEVTFICEWT, JRE65CXIZ80TCIC2 OHEHRERD
Y OHNEIR. BHEBERIOEYYOHNED6 O%ULTHY B, i
RET75C - HYEEG6O0%ICTHE. 2HME. XI&3 HESHER DRI
U OHNEIR. BHEBERIOEZVYOHENEDSE40%. 50%. 60%. X
X7 0%LULETHYES,

[0076] F/, XFHRICBEINRETRICHLTRETHDILI MIILT X
JBAF I —EDRO—FlIE. ZREFICEE S NIRETORRNIER DK
RS, TRFEICEE I N TUWRWIRETOREH TONEERORKREFEME
SYUEBFTWINI NI TI/BAFII—EL’ETFOLNDE, LYEHAKBKIC
X, MIBBREIX, 45C, 48T, 50C, 55C, 60C., Xi&, 65T
THhd, Tz, NEBEEIF10~309THY., FFELIE15~2549T
HY., REFFELLIE20H0TH 5,

[0077] ZJIIRNIWTI/BAFI I —EORTEMRERRTSHDICIFE. 7L
IMNIIWTI/BIFOI—EZEELLXRFREERS — T VP ERESE
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DOBEFMDFETIMREL., ZII NIV TIJBAF Y —EORFEFEZR
EThiELWV, 22T, BEESEIE. SBETOMBRNIEROBERTED
. MNBLIBFIOEBRIEMICN T 2EIE%2E D,

[0078] EEHFBES1ICHT FI/BEINOT7I/BEERL TEONAFERBD Y
WIORNIULTI/BAFRIF—ER, BAUES1ICRT T I /BREIINSQ
2NV RNINTI/BAFVY—ELYERRESELIALT D, EHEFIC
TTBY. BIESVICRTPI/BENNSAZ IV NIILT I/ BE
FOH—EIF., tMOFAODICLERT, BRELEUIBHTEWL, LEN>T
T IBBRICSLZBRLEMOE LAY TH>TH, TONRITEE
ThHhdEEA D

[0079] CCTCEEEMSIZ. BEAMICIE. 45CXIE4 8CTT,. 159BDEMN
BICHT2BEEMTH D, ZVI N TI/BAXFIY—EORTEN
EBOHETITAT A ENTESZN., ZO—HlE LT, BANEBLAF A
ODMEME, BWBLTWAVWFAODDEMHEAREL, BNIBICL -
TEFREENMIBIERGFT 20 %2R EEHE LTERT2HENEIT LN S,

[0080] 7. 2DODOFAODODBRREMAELKT ZHEICIE. ThThORESE
AT NIEEV, FIAE, 7I/VBEBERICLZ2BLERORELRIE, B
TOBKXTEHING D, BEHINARLEMB LXRE, 73/ BEBERICEK
YREZEMAELEULABEREDEERY, 73 /BERICKYBREHEN
BT LAEBEIIEDEERS,

[0081] [#42]

- oo TR/ BREBINS FAOD OBREFERER (%)
e L X

[0082] AFEBRO—EBEROIILI NIV TI/BAFIIF—ER, ZFHEICE
EINIRET, BN L TRETH D, FAODEDERLZIFHRICERE
TEFRIE. BIRMIC. HEREZE. MEBREL 1T VEEE. /B,
SiEE. EMEFNRERBEESENIETONS, EFRINDIBERICH U T
RAKRELAVWE D BRERIETENBRINTH LK. BEROEELLTTEZ
HAELETHAWLWTELL,
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[0083] WL DADEMEFETIE, FAODIR, BT, XIFBKEES LRE
T, BBEICLZEBICL > TEFRELICEREIN D, D DBE. XH
ik, FAODEIFRIDY VIRV ETHY., FAOD EXZRAZREEDLE
THOLTNINTITE RPA YT R— NEEREORBREHAWT, F
AODAZHEEICEEILIND, 4308 E LTIE. BEFEMICKEK., vvm
BEPILTIY (BSA) EO7NTIy, A5—4Y, ESFUENBFL
ns,

[0084] ZRiEHIE. HTFRAXIEHTRTRET 2MENAVLh. BEFMICIE. 7
WHINTLTERPA VST x—NEEE, RLVLTILTER, J)AFY
=), XAVITILTER, ROV TILTE RENBEFLND, BT,
REERELTE 7IVRIGERBRNMFZ LLBAVWLONS, PIVRBME
RIEFNE. 9N VBDOT7I/EERIBLTY VNV EZRIBET HREFIT
HY. BEMICIE, FLELTLTER, ALLTLTER N—kEROF
YIRTI. PERIRTI, A S RIRTFTIENZETFLND,

[0085] 73V RIGMEZREHEIE. AFKBICAWONZ LI NI T I/ BAFY
Y—EORAICEET S T7I/EERIGLTRET 20, &7V b
W7 I/ BAFUF—Hid, TREICEEINLRET, BICHLTRES
ANZYS

[0086] fDEBFETIE. ZFAHIE. alEST. B BEEMH. SBE. 4
¥, HtHEEAVTERW, FAODALREICEETZ2FHELTE, B
HBRICIE. 7 v REAE. 1 74 BBAE. R EZIL I I—IUERE. K&
MRRE. NE RIS, BRESFEMRE. RVA4Avav T Ly IR 9
Ly UEETREICBWVWEESICIE., FAODEZZLNDOXEEICEET S
. Kik. BIR. YYATI, HSR, €154 b, 2546 IS, B
{btF4>v, 52y o, e ROFITNRIYA NEEZRAFEELTHWSEE
ICid, ZR/AFEEFAODDYEMEEERICLIYFAODAE I LOXRIF
ICEET S, 40y, EO77>, TFILEILO-R, FEFILEILO-
A, RYVZAFLVEOHREEY., ) VEEBRZZFHEICAWLSZEICE. Z
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NODETFAODABMALI ETFAODAZHREKICEAET 2. KU T
DUNTIRTFLP, BR. ES5FV, A5F—Fv. PLXVEFNID
LTI, PIVEVBBANS DLTIV, F MU TV EEZXFFRICAWVESS
ICid. FAODZZINLODTIICEET 2FDOFENEFLND,
[0087] &7z, ZFFKIE. KRRFRMRT/ XEE—IXTEHEHYB D, KFERMIE.
H—RVF/Fa—"T. 75—Lb2, 37z VFTH>TLW, E—XiF
—RUHHRTF (B—FRVE—-X) ., YA (Si0,) MhF (Y)hE
—X) . FFU, RN URTILFUVBEOLSREENLOAZIE—XTH>T
HELW, T, E—XE, EEHNFPIMEMEZZATVWTE L, B
ME—XTH>THLW, E—XREFHRETI OnmlETH>TH &L
. 200nmUTFTH>THELL, FAODIE, E—XICHLTEREINDS
ZETEEINGS,
[0088] AFHAIE, I LI, BEYVNNVEEVYERHTT 5, AFEBAOELS >V
NROBEVHR, DI Ed. TR RUSRERICEESINEBREZREA
%, BRIE. P Ed. VI MNINWTIBIFIS—EESL, &FE
BRDOMEILY /0B HId. REBREANRPICETNDIEELI VI VEDE,
TROBEBRABFPOEECS VA IVEOREEZELET S, By VIV EE
VHTHYES,
[0089] AFRBHOEVHILEENZIILI NI TI/BAFII—EIE, IHFHE
ICEEINARETRIIFGLTERETH S H. REBICEY EHEEOS W
EFERVBONDEVIREEET 2, AEBFOEVHIF, BV EEE6
5CXIZF8O0CT200MEBELALBEICIK. BBAIOT7 0%ULDOHENE
PR IN, T, AFRBOEVHIEK, VU %ZEE75C - HEE6
O%DEMICT HEHE LALBEICITHEND4 8BDHENEN., VT %
2HEHE L -ZEICIXBHERIO2 9%DENES. ThEThHMEZTINL,
[0090] AHKFADKELS VI EE Y OFELWERRERKIZ. RARVZRHE
WKEEINEZIIVI N IWTI/BAFIF—EE, BEEBAERA 2, B
ik, ZIVI RN TI/BAFOY—EBILLIYRBLETI VBRT/XIEHE
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ERTF RO LERINBBILKRERET 5, BIEYVRXIVEEVHIE
. RHEBOREBBERNOMELS VINVEDE (RE) Z28HT 5 &M A
TH 5,

[0091] ARRAOWELSY VNN IVEEVFO—EmEKRTIE. HREBRIE. BERI{LKER
ZRET 2IBRIEKRRETHY .. BEMICIE, REERIZ. BEIEKERS
MTHYTS, BERICKRERIE, BEICKRIVERICHBEI N DEICHE
INZETFHERE L THREINSG 2O, REINWAEZEREN L. BEELK
RDOE (RE) 2BHTBZIENTES,

[0092] BIDEMEKRTIE. BREBBIE. XFEXNREITHY. BAEPHKEZRE
9252 ETRBIEKREZRET S, FIZIE RUVFFIIF-—EEBEEER
ROGETTOEERIEY. W/ —INMLLBRENEEEZRET S & T,
BEIEKRENAEEI NS,

[0093] RBIDEMERTIE, HREIIZ. BRIEERAREBTHY., £8B,. O
BB VIO LRXDERER (| TOE®R) MrAVWLNS, LI/
—IWVEOEARBICLIZRNAZAET 22 & THRBILKFE/MREINS, 18
HERIE. ZhUADOHROBERILKRREETHY B S,

[0094]  AHKBAOFELS VBV HYORBREABIE, BRTHYES, BRI,
HTRTH L, BRAZDOBETE L. FROFRERTH>TH LV, &
WiE, HFETARVY GHFRRERE) BRTE L FRXITFERBHEDOB R E
FEFERAXDBROEERTH>TH LW, BRIE. YV TIVAEICERS
N2BBRTH-o-THLL, READAEICERINZIARTH>TH L,
BIZIE, BlRIE, BERPRERTH>THLL, BRIIBERESATYL
TH LW,

[0095] {Aigi&. Mk, miE. miE, ) 2/SRTH->TH L. HHBER. HIEE
W, BERREOMBIRTH > TH & <. FIEmR. S|IERSKE, MK, X
DHBER. KERER (BKR) . BER CBR) . REK (BXK) TH-TH&
W, HRIG. EER, BiR. BB BER. BRACOEERTH>TH L.
FoOR. 8K R, BR. B, EK AATHoTHELWL, FRIG. B
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DIFEBRTH>TELL, EMDIFBRTH>TH LV, FRIE. BYIRFEDS
YRVEESORAPORE (FIZE, FIPCAER) TH>THLWL, &
Wi, EYIOEER, EMERR, XISEYREORETH>THLL, X
. BRISEYMORT. B, BIRTH>TH L,

[0096] ARIE. BENKMWELZZSATVWTE LWL, BIZIE. BRIFRETH> T,
HAERKYMEILRFBICEZFNZTLTIVRTYIATLITIVTH>THE
W, HBWIE, RIENSRYIE. MK, MBEXEORFO7ILTIV, Y2
TITIV, AEJOEY, FJY)ANEI/OEYTH-TH L, BERSD
DOFINTIY, FYATFLTIVTH>THLL RPOTFILTIV, )
APNTIVTH->TH I BRPOTIVTIY, J)IATILTIVTH
2THLL,

[0097] AFEBROWELY VI IVEEVHOAENRIZ. BEYVNIETHD, B
VIRV EIF. TV M FIUTH>TEN, 77 M IV KIS
BENIEEI VR VEORHTHY., BENICIE, MBREFNIHELETIL
TIV®, BEAETOEYDZEIFLN S,

[0098] ARBO—RMEMETIE. 2T ML TI/BAFIF—FICMA, X
HECEELEIOT7—EEEa#5 3, 7AF7—tE&ild dV/1 08
RYRTF REMKDELTERIELT B, RTF RBFEMKDEEROBIFT
Hd, 7AFT7—ER. SVNIEERTF NRICHO#ET 5BRTH>T
HLW, FUNTENMBEINLT I/ BEEEZEUES,. 7077 —E0
ERICEY., BET7I VB, LTI/ BESUORTF A, #BEINT
WAWT I /B, RUBLET7I/BEASZLRWRTF REAEDNLRZELNDS
BIEND 1 RISEBHNELCD D, FVIMNIALTI/BEFVS—FIE 2
homH>5, BETI /B XEBET7I/VBEECRTF MR ERIGL
. BEBIEKBEINELES,

[0099] ARBO—EHEHETIE. BRIBEINALZRED, FEESOZFHE
BaMmLl. REMOBREEICH L TEBINTEEIND, XFE%E, K
HERDMHE EICISREEOEEICERET 2720121, S Ahy T Y
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TEIEOEEEINAVLND, BROZFFEKRHEIE OBICESBIEK
INDIET. IRFAFEREBENEEINS,

[0100] X 5IC, AFBAIL, $Ey VR IVBEBORMERXERET 2, AFKBOFEL
SN EAEREIFZ. SFRICAEINAETIN I NIV TI/BIFTY
—tEDORBICLYRELY VNV EERET LY VN VEDRERETH
%, AEBORAEFZEIR. FBEHNRARY/ XIEBEHRAEREZTHY B
%,

[0101] XSS, AEBPFIE. LI MU TIJBAI X5 —EOEEREEIRME
T2, REROIIVI N NTI/BAFII-—EOREFEIE. 7T K
DIWTI/BAFOI—EOT I /BEERINICH LT, HE7 I/ BES &
NESVICRTTI/BEINEZT A AV M LEEEIC, BIESTICH
7 I/ BEIICHIIBEN0. 58f, 225(. 27 7. RU44014
DNORBELYBRINDZIUBICHBRTIVWTINADT I/ BEBHRT DT
TBEBERATYTEED. JNI NN TI/BIFII-—EDOEERE
Thd, AEEHFETEEINLTIILI M LTIVBAFISY—ED, X
HEICEEINIRETOD, R/ XEEFFICEEINTWRWAETO
OEMERYS REBRREME., TI/BIEBRINTWAWIILI N VILLT
T/BAFRIY—EOFEERY/ REBLEMEELEBR LT, &V,

[0102] CZZT. ZWINILVTI/BAFIIV—EOT I /BEIIE. EINES
IR 7 2 /BB & OERESAEVWEDOFAVWSNh S, BEFENICIE. B
HFES 1 CAHRMEOEWT I /BESNE . BIES 107X /BRES &,
30%LAE. 35%LAE. 40%LAE, 45%LLE. 50%E. 51%
£ 52%LE 53%LE, 54%UE, 55%E, 56%LLE. 57
%ElE. 58%LlE. 59%BE, 60%ME, 6 1%L, 62%LUE,
6 3%t 64%LLE. 65%LUE. 66%LUE. 67 %ULE. 68%LU
F., 69%BIE, TO0%BAE, 71%LE, 72%LLtE. 73%LLE. 74
Wb, 7T5%E, 76%LLE. 77%LE. 78%LUE, 79%LUE,
80%LAE. 81%LAE. 82%LLE, 83%LLE, 84%LUE. 85%L
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F. 86%LlE, 87 %LlE. 88%MUE, 89%LUIE, 90%LLE, 91
%ElE. 92%LlE, 93%BlE, 94%BE, 95%UE. 96%LUE,
Q7%MULE, 98%LUE, XIE9IUNLULOHERAMEFE D7 I /BRI ES
HE2, INHLDHEBEMOBEIRNS I UDEZOEREALLEDTHS
(UTFELC) » 73 /BEEFIOHEBMEIE. FIZE. 2XkNN\1AF77 /00—
fBEHRt9— (NCBI) OBLAST (http:// www. ncb i
nlm, nih., gov/BLAST/) IZBEWVWT, T4 bD/INSA
— 4 —HAWVWDRIEILL>TEHTE S,
=il

[0103] Efefl=SR L TARPEZ I SICFEMICEREYT 25, ARBIETEDERR
BUCIRE X N7y,

[0104] 1. FRANBES 1ICRd TS /BRRRSNEZE T H NI bIIWTI/BEAXTH
— P OBRLREMRVOCEEREN O

[0105] EEHIBFES1ICHTFI/BECKRICMIMLAEH I s 7280710 b
UIWTI/BAFOY—E (LT THFER] E¥FT5, ) & FAOD-
E (FyI—vUKASHE, LT &G &MY 2, ) O, ZFHEA
DEELINIRETORREME AL L &,

[0106] FHAEBRNXIILLBRFHIOEBRZBVWTELIVYNIVEE AL, A2
EBICH L., YISV hy SV TNBETST, EBRAICTI/EEAEA
Lice £, DYVMBEFITIY (BSA) ZTESBRERICIMA. &EHR
EIA, BE¥ L, IS5, BRRUBSADRESRKICHL., FRIEED VIV
SITITE NBEREMZ, HR L, NARE, P7I/E28ALLAS
EMIIHLTT wli@ETFL, +2ICEREBEIET. EUH %6k,

[0107] BEVHIIHLT. 50uMODF—-LysEZECHEPESE&E®REZ20
OuLBEFL. BRHENEAESKL, &Y H%, 50C, 65T, X80
CILHRZEDICIBLEZHEPESEBERIEEL., 209M. HHKEBET
HBELL, TOR. RBICLZIFELZHRT S0, B2 H%24TCT30
DEBRE L, BRELERIORNEERHMOAET, F—LysICRTZHT
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BxEk, BELEFIOHENEEZT100%E L. BRENEBFIOEANEICTT
ZRENBROHNMECEEZENMEDELERE L TEH L,

[0108] EE{EINCEBROBEZEMAEERER1ICTY, IREFICEEINE
HERDIIN I NN TI/BAFII—F (BIUES1) 2EA VY
i, 65C~80TCIC20M#EBRSE. F-LysIiCRHL7 0%ULEDH
NEEHRF L. LBHELRTEBATH >,

[0109] &/, MEICEWT., BERRUERHIOEEREM 2R, BEEIE.
TR YYY (F=Lys) ., ZILIMIUNYLERFYY (F-—
Val—-His)., ZIWIroNRYY (F=Val) RETZILI LY
VoY (F=Gly) #FhThBAWk, ERICT. 47070 —bD&
DIV TmMOEEZECEERZ20uLRML. O. 5EE%DEIL
RABHETOOS (ACHEMRAMR) 210ul. 4. 76ug./m
LRIVAFSF—FRVO., Tmg,/ mL 4—FI/)FVFEYY (F5
SATRAIVHE) #E0BHEE260ul, 0. 1T5M HEFMIDALE
BUHEPESHEE®R (pH8., 0) . RCEEFMLAIZILI b2IILT X
JBEAFIS—EBRRS L ENMATRERML, 37COFEHBT. 555nm
IKBITEIRAEDEZRE L, BERRICIEZ20mMY VEEDY D LN
v77— (pH7. 5) ZHAW,

[0110] BFABRULEEHIE., F-Ly sZBEEELABRICTILI ML T X
BAF S —EEEERET I EMNERINLIENDL, F-—Lys&RFE
#T, F-Val—His, F=Val, RUOUF—-G | yZhZThIlxHd 3
SEMAERELE, F-Lys, F=Val—-His, F-Val, RUOF—
Gl yDENREFNIINT 52HFERRVLEBRFIOLLEEZUTORICRT, B
SOOIV N IWNTI/BAFLSY—F (BEHNEST1) OF—Val—H
is, F-Val RUOF-GI ylilNTI&RIEMHEIF. F-LysIiCNHT2IR
BHEZ100& LAEBEIC. WIThE T RETHo, BEEDIILI MY
WP/ BAFXIF—EIR, F-Ly sHENGRGHEEZET 2 EHHER
Ihi,
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[0111] [F&13]
F-Lys P-Val-His P-val B-Gly
HED (BHAUBE) 100 0.8 0.8 0.4
Jo gty 100 0.0 54.0 7.0

[0112] 2. ZEAHICEHEINTWAWVREROEREFIOIIN T bIIVT I /BAFS
5 —EOEERVORT EM DR

[0113] AEEHUICAWDZZILI NIV TI/BAFO Y —COFMREES L%
TGRS, £9. SV M—XAROAVEEFTBZ2RIERT Y —I(T. KNEBEH
EICEBO7 I /BB Z 01— T HEERNEZEH. ILICKEAY N
JEDONRRICERF I VI TEMNMT D LD ICHREF LAERTEEALL
o UBRBERIY—EBHVWTKBEBL21 (DE3) Derived#t (
ZyRY - I—VHE) EREERREL L,

[0114] 50ug/mL HFTAIY (FHFATRIVUAE) 28T L BREE
WMTHEGR LEABEZ., 288, IkEDFEELL, IHIC. IhHOXK
BEA. REBEO. 1TmMERBLSICisopropy !l B—D—th
iogalactopyranoside (LUF., TIPTG] &EMfT S
) ARMUZL BRIAISHARWT1 6T - 20BBEEL. £ERBLEXE
Ha/NyT77—A (0. 25M BEF M) TLRF20mMM (34—
WEEL20mM Tris—HCI (pH7. 5)) IC&BL. BEK®K
MM TEAZRE L. =0 L CHIRBEME LE %S, MERRRLEE% A
ZO. 45umDT7AINS—EL/ET,. EconoFit Nuvia

IMAC Columns, Ni—charged (BIO—RAD#

) ICT7 T4 0. AT LBEDTRBEDNY 7 7—ATHEEL, ILITAH
ANy 77— (0. 256M #BIFMNYITLRTO. BM 13I45V—-)IL%
Z2H620mM Tris—HCI (pH7. 5)) T&EHLE,
[0115] #wEBoh/iAHKRAE, 150mMiELLFT M) DLRUVUSO0OBER YY) 2O—
WESEGCTOmMY YEBF M) LNy T7— (pH8. 4) TEMLTEH
BaBl, SBRFR0Y VR EREILX, 280nmICETZ2RAEERVT
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BIE L7z

[0116] EIBES NIRRT FI/BEINLOT7I /B2EHRLTELNELZFAOD
(L. TERH &FT 5, ) . RUOBHIES1ICRT 7 I/ BENZS
$GFAOD (AT, TBH4AR] &7 3, ) OFUERUVCBRTESZTML L
o 0. 01~0., Tmg/ MLORERZSOUHEPESESE® (UUTF., T
BERAETKR] T2, ) #50ul T OFa—TICHFEL. KLET, Xk
E=bhTJOv I LETABCICADEDIC, 1 EHREMRF LA, RIS, Tm
MOF—-LysZRELAETA /0545 —TL—bDUTILIC, EREFT
. 0. 5w/ /w% TOOS, POD/4—AAB®K (4. 76umug, /mL
RIAFLH—E, 0. Tmg/mL 4—-FIJ)TFUvFEIVVERDBLD
HEPES#E&#E® (pH8. 0, 0. 15M NaCl) THERLEDBD)
RO, OKEMERE LA, XiE. E— N7 0Oy 0 TRNME L LBERERRE R
mui. ERyF 4 VI TEMLUE, 37CILERELE~M 7091445 —TL
— M) =4FZHAVWT, KINESOMEIC200M. 555 nmIilHIFZHEA
EZRAEL. BAUNEELYOREEEILEFAODEHE LTER L,
BT, KEMBEROBRABVWCHEIN/AEES IFLERIF AODEMY
1 & E=NTOv/0RNBROBREBVTCAEI WAEEE TR0E
#%FAODEM] &Y 2,

[0117] REHIRCEHFLEIDOF AODFEMHDTEEZRBWT, RBUEF KX UENIE
BOEMER LR, BCICBRRERRLERE, UTORATER L,

[0118] [#43]

N EFR PO ERNIET FACD E
BMBEOEERLBON = : X 100 —~ 100
A ) = B LT FAOD T8

[0119] [#4]

. EHEOBRNEE FACD Bt ,
BINIRE OFE ML) = x 100 — 100
O = T RAEE FAoD B

[0120] [#45]

= AR L F SEME S EALIBE P S
B R L (o) ~ RS D FAIE R FAOD ja%ii S HEH O RALIERT FAOD ;é‘!& < 100 — 100
A B OMAER FAOD B + B OMIER FAOD Fi
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[0121]  EFEGIOEERD. RLIERT R OZRILEBEOFEMR LR, WICREEED
EREZUTICRYT, REHIOBERICIE. FEUOERELERL T, BNIEL]
DEME L, RUEBEROFELD L RUBREZEEOE LD S, DA< ED
—DDMRIER I N,

[0122]
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[£14]
EHEHD . o s o
HAOBEOFERLEG) | SABEOFEMERE LR ERE MR L%
T ISR

N5S 117.5 195.8 36.0
N5Y 37.4 47.3 72

N3C 13.1 66.4 47.4

N3P 8.2 -31.9 -37.0

NiL 55.2 07.4 27.2
N5SM -7.0 8.7 17.0
N5W 42 481 422
M58H 7.7 - -
M38S 7.3 - -
M58T 504 - -
MS58G 23.9 - -
MS8A 11.1 - -
M58V 74.4 - -
M58L 74.5 - -
M581 68.8 - -
MSBF -35.7 197.6 363.0
G250 14.0 689 48.1
G225E 392.7 95.9 376.6
G225N 3384 180.0 609.3
G225Q 96.3 105.2 101.3
(2258 314 111.0 34.9
G225T 108.5 128.6 139.5
G225Y 465.0 70.4 327.5
G225C 104.2 81.9 854
G225A 236.7 162.7 385.1
G225V 75.4 {38.8 104.6
G225pP 158.7 1448 229.8
G225L 218.9 85.9 188.0
G2251 168.1 §7.9 147.8
G225F 226.5 943 2135
G225M 2253 $9.8 202.4
K277N -49.0 50.8 195.6
K277Y 450.3 72.4 326.1
K277A 129.4 87.8 113.6
K277F 398.1 49.6 1973
K277TW 230.5 44.6 102.8
K277L 185.8 49.8 925
G440K -16.3 -8.1 9.8
(4408 14.0 1153 14.8

=R, =7 . BLBEOBTEMARAS WAL >, BIENEH
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TERD oL EERT,

[0123] X510, LEEDOERZEIC. BROT7 I/ BEREZEYTSERAIZFEL
. TOBRFMERUCBRLTEM ML 72, FELERAIIK. BEHNES1IC
RTTI/BEBIICHULNSL -G225ND2DODT7 I /BERAET
TERERTHD, FHiFEIE. ERDBEY THB, UTICRT LIS, NBL
CG225NDOBBROT7 I/ BEERZROEEKRELLLERL T, RUEBRODE
MR UBELEMDEE LM EFREI N,

[0124] [%15]

EHRBPO . .
BRI OEER LR | HAEROESER LR BEZENRR LR
72/ BER
NSL + G225N 128.5 674.5 239.0

[0125] &7, BIOEEFICOVWT, XFFICEEINTWAWVRETOFERT
BRTTEMEML 2, FHEAEE. LROBY THY ., BLEIF45CEL
Teo EREGIOBEROBNIZROEEM LEREZLTICRY, EMRGIOBERICIE
. BAEROEBREGR LT, BROEBROFEERLIMERI N,

[0126] [3R16]

REHO BVLIBIE O ETER () RIERO BLIRTE DB EHR(%)

T I/ BER T/ HEBER
N5D 58.1 (225K 28.6
NSE 442 G440D 129.5
N5A 3.9 G440K. 46.1
N5F 2423 G440N 11.2

[0127] E5IC, BIOFAODDHRERFEZFRL., FHERUTREZEMI A LT ZH
EN =R Lz, BIOFAODICIE, BEIES199ICRT 73/ BEHN%
SLFAODAERHWSE, AFAODIE, Aspergillus fumi
gatusHEHEDINIMNLTI/BAFIY—F [Accession

Number : AAB88209] THY. PTKRYTF7—E | &HHEFR
Ihd, AFAODODO7 I /BEEINE. BEIES1ICRIND 7 I/ BES
. 79, 2%0D7 I /EBBOERMNED b,
[0128] LE&EBUHET, AFAODRUEZDHERZFRL., BLEBFIDFMN
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ML, BNBEOFERLE R, BREHRALRZTMELAL, F17
WKRT LIS, BEMUDAFAZVZFIDT I /BICBEEHRATESNANR
BRI, BFEROBRELEL T, 2NERIOEED £, 20IEROFLR
£ RUBRZEHOALDD B, D EH—DDOMREF DI ENHEES
nr,

[0129] [F&17]

RIRAID ROEBHOEER LR | RLBROFZERLR%) B ERE L R%)
73/ BER
M38F 63.11 415 283.5
MS8A 11.63
M58) 28.70 12.9 -12.3

[0130] 3. ZHRAICEIEINILREOERBIOINI b INTI /BEFF
DEM R U ERTE 4 DN
EREGIRCHERDINI NN TI/BFFIF—EIIDOWT, ZFH
ICEE S NRETOFERVCBRREE A FM L 2, ZFEICE. 72 mE
ZILTXY (BSA) #AWE, 0. 1T mg/ mLOEEKRVO. 264
% (w,/v) PDBSAxEETDHHepes buffer (10 m
M Hepes + 150 mM NaCl, pH8. 0) 2.
0. 1% (w/v) &@BELIICTIVILTILTERERMLEZ, 25T
T200EMvFax—avlL, KsLA90 ul TAE buff

\'l
N,
|
;A

er (40 mM Tris—acetate, 1 mM EDTA,

pH 8. 0—-8. 5) Z&RML., —H/7IVEFD Tris %@

FENMADETRINERT I, KETTI5CHIFLE, Xide— T

Oy ET45C - 1 59MRFLABRTRREEEZAELL, BEROF A

ODEMOFHELZRWVWT, BEBRIROBNBERDOFMRA LR, WOICHR
REMMLEREEH L,

[0131] EMREAIOEROBRNIBR R URNIBEROFEER X, WTHICARERR L

RELUTICTRY, TRFICEEINREORBHIOBESRICIE. FEEROE

RELEB LT, BRUERIOEMER L, B0BEOFEER L. RUBRLEED
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BED>B, PR EE—DOHRN

[0132] [5:18]

47

mINT,

PCT/JP2024/025602

RHIO BLERIOEER EE) | BOBEEOFEER EE%) BEEER EE (%)
FI/BER
N5D 1.6 i1 9.4
N5K 15.3 14 -14.5
NS5H 7.8 53 -12:4
N5S 176.0 1775 0.5
N5Y 61.3 494 7.4
NsC 19.0 18.2 0.6
N5G 120 4.1 7.0
N3A 49.6 414 -5.5
N5V 48 2.8 73
N3P 220 13.0 74
NSL 56.0 44.8 7.2
NSF 13.2 5.5 6.8
N3SM 46 03 4.7
NSW 30.6 27 2.3
M58T 217 -10.1 262
MS58G 132 -15.0 248
M538A 54 0.5 6.1
M3’V 469 59.6 8.7
M58L 612 56.8 27
M58] 316 33.0 1.0
MSSF -48.4 315 329
(225D 202 -11.6 10.9
(225E -19.9 117 10.3
G225H 7.4 0.4 7.6
G225N 67.6 92.0 14.6
G2250 -19.1 93 12.2
(2258 25 6.6 4.0
G225T 22.3 305 6.7
G225Y 29.8 -19.4 14.8
G225C 335 -26.2 109
G225A 77.0 101.5 13.9
G225V 7.8 125 44
G225P 343 50.3 11.9
G225L 2292 215 109
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[0133] XIS,

48
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BIDERBBICDOWVWT, XFFICEE S NIRETOEERVRE
WY THY, BNIBIZ45CE L,
SE ) DEER O FRALIER K ORI OFE M L2,

Rt bk

(\:.J:tiﬁ_lz l./(\ /\\Liiﬁuojlﬁ I‘QEFJJ:\ /\\Lii{ﬁojlﬁ I‘QEFJJ: &U/ \\ 'I‘QE@F:I]
tDHBE, PR EE—DOHMRED
[0134] [&19]
SIEHIO SLERIOEER LR | ROBROEER EE ) $TEERLE %)
FE/BER
G440E 30.8 37.0 4.7
G440K 11.3 30.4 172
G440N -10.2 4.1 16.0
G440Y 213 26.2 4.0
G440A 36.5 56.0 143
[0135] 7=, EEHFHIXRVEFERICMA T, L&H (FAOD—E, FyvId—<V
MASHHR) 2BVWT, IEAICEAEINIRETOEERUVRELZEML %
L7z, XEAELTE, D2mMBE7ILTIY (BSA) #HEV, bie
HETREEAAE Lz, BIEEEIFA45CE Lz, BNIBROKRFEMESE
. RUBRLZEMREREDUTORITELE L,
[0136] [#%6]
corhgs b o LIEER FAOD BHE
LB ERERER = R e 100
[0137] [#7]
EHAOBNEEREELER
MEEER LR = x 100 ~ 100
REERRLR) = G vonnaEAs a0
[0138] LIFORIC, BEHIRVCBEEROREEER, KU, ERHIOBREEHESR

[0139]

ERREMEBLEREEZRT, WINOEBEHICEWTH, BFERELLEELT
. EELBLTEEOELAEREIN,



WO 2025/018360 49 PCT/JP2024/025602

[3R20]
FAOD RAIEH TSI () BAERTE M L T (%)
HoE B 8.1
PR (EHES1) 55.1
MS5SA 64.5 17.0
M3A8F 80.3 46.1
M358 26,9 33
EHEH) 7
(225N 74.0 343
G225Y 80.7 46.5
(2238 66.6 20.8
[0140] 4. BAERRUOREEDIINI N IIINTI/BAXIY—tEEEZ LY
@E\ 7 1@

_HEARUVRBREARDFAODZBABEY VN IVBEE Y EERL, &
ZEM MLz, FEEOFAODI, BEHWNEST1ICRT 73 /EBEEI%E
BETBFAOD%, WEFADFAODIE, BEROFAODICMES8FD7
TBERAETSHFAOD, Thbs, BEIESI 8IIRT 7 I /EET
#BIBFAODEZRWE, BEBBICKL, ¥>ZVAv 7)) v J0EB%ET
ST, EMREICTI/EEZZALL, k. DVIE7ILTIY (BSA
) ABREIEAETESEERICEZOFAODAMA, R - BMEL. FHIC
EDHETHRMEY %R & THFRBRRE Lk, COBRABRICH L., TE
EOTINIILTILTE RBREMA. RELE®RLAL, KaKR%E. 7I /&
EEALLZASBBICHLTT puL@EFL, +9ICEZEIET. FAOD
&, XREGTHBBSALE BtV Y EBE, BERDOF AODRUH
EEDFAODICH LT, ENEThA4EOE Y ZERL. SGET8EOEY
Y EBk,

[0141] RBEvHICWL, BOuMDF—Lys%#20HEPES#EE®%2200
wLETL, BONBERECELLZEZDOEVHOHNES LTEHL &,
FERALEREVYIFHEP ESRER TSR, 707 —TKOERIFL.
BE75C - HNEEGC ONDFRHGTTHEL. —THEZBRICIRRYEL
TRROFETEYYOBNEEZTEZ L, COBMBEE HAEDTEORY
RUEEZR—OEVHICNLTIHE. 2HE. 3HB. 6HB. kU7
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HEICITW, RBOENEZREZ L, FEERZB2ICRT, HEAEF A
OD%EAIEVHIE, BEEFAODARA LV ELBELT, 1HHE
~7THEOHEANENERICEL. OHE%Z100%& LEBEOELLEE 1 ~
7HETEHRILBWI ENRI N,

[0142] TFaabb, AREFAOEUHIE, TRAEAELZIFAFICEAEINLZFAODHK
EREESTEYYTHY., 75C - EEE6 O%DEHETI BEEVY
EHER. 7T3%OHAMENMITIN, AEEHET2HEE Y Y 5HER. 6
1%DOEAEIHR SN, BRETCIEEE Y EHER. 4 9%DOHNIE
DHRIN, ARGTE6~7THBEE Y E2#BEBR. 27 %DOHNEI MRS
Ntz

[0143] LlE, ARTOE DI DORBEHEBRUOCERBICOWTEHMALEDL, INb
OERMERVCERHIE. XETZHTMICEHIBT 23D TH S, HIZIE,
LREBEERMERAERZINY T KEHRIBAT HOICFHRICGRRALAEDD
THY., BEIIGCTTE B). M8, OREEMERELTEL WV, A48
. ERICEFARBERO—XIEERORHEERICEAESDOE L EEIED
AETOBEICZEND, FEFEROEEIZ. NERORMNEEDL 5
T5IEDRWVEHET, ERPRICNT2ZROEMHEEZEETHHLDT
Hd, LEh>T, KBMZEICHARI W R ERUERAIE. flndrk
OICRINEEDTHY ., ARATOHBEEZRET2HDEEXDINETRER
W,
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[55KIA1]

[55K1R2]

[553KIR3]

[55K1R4]

55 KIR5]

[E53KIR6]

[55KIR7]

[E53KIR8]

&a R D&
TWNVINIIWTI/BAFI—ETH> T,
BRINESVTICRT PI/BRBNETSA AV MLEEXIC, BIES
TICRY 73 /BEIICHIFH50, 58, 59f. 98, 22
5, 27 7. 28541, 355f, RV, 440Mr5ADEE
YBIRINZABICHBET2VWINHIAOT I /VBEIERINATI )
BB AET 5.
IIWIRNINTI BRI -1,
TI/BABBINTWRWIIILI NIIVTI/BAFII—ELL
BLTINI ML TIVBAFVF—EEERY/ XIGEBEEEH
BV, BEXIBVICEEHO LI NIV T I/ BAF5—E,
TI/BABBINTWRWIIILI NIIVTI/BAFII—ELL
BLTINI ML TIVBAFVF—EEERY/ XIGEBEEEH
A% LW, BRB2ICEEO LI ML TI/BAFIH—F
RISSEMR G/ XISBRREMD. RIEE 7T N IWVTI/BAFLY
—ENTFEICEEINRETOFEERY,/ XIIBRREETH S,
ERE2IEBHO VI MW T I/ BAF -1,
INIRNINTIIBAF IS —ETH>T, UHINLITINILTE
JBAXIS—CEBNIBLBROFUENS. 7I/BAEHRINTY
BWINYI RINTI/BAFL S —E2B0IB LR OFEEE R
LTEW, BERBEVICEBEO LI NIV TI/BAFI 5 —1,
BIGCEVLIBED R HEMN4 0 CXIF48C - 1 59THD, FEKIEDLICE
BOINI NIWTI/BAFI—E,
TIJ/BEBREIOIINI NN TI/BAFI I —EELHERLT, 4
0CXiz4 8T - 1 5BEDERUMIBICKH L TRLEENEL. FEXKIE
TICEBEBOD I MW T I/ BAFT 5 —1,
XREICEEINDRETORRESED. ZREICEEI N TLARL
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[553KIR9]

FARIR10]

[E5KIR11]

[55K1R12]

RETOBREZEELY BV, BRE1I~7TVWIhH—IRICEEHD Y
WO RNIWVTI/BAXRIH—1,

RIEE IV MW TI/BAFIT—ELN. ZIL7 NI I URGE
MARIGHEZRD. BRBESICHBEHD IV NI TI/BAFTY
_-t_,“o

AIEERISIED, T ML) O VICRTERIEEE100& LS
EDQ7IVI NN Y Y TV RN VEELRTF R, KT
TN RN T ) IIRTBRIGEN2 0T TH S, FKRIEIIC
BREOTIILI N IWT I/ BAFI—E,

BEAES 1 ICRT 7 I /BB & 7 S %LU EOMERMAZRT 7 /B
B aET 5, BERE2IEHOIZINI N IIVTI/BIFS—F
PR EE UTO (1) ~ (9) owWIFnh%aiELd 7 I/ BES
AT, BEREBE1VICREBOIINI NIV TIVBAFIH—F,
(1) BAUESVICRTTI/BRESNDOSAICHERT 37 I /B
TSZU, TIFXFZy, PRANSFURE, YATAV, TV,

TIWIYIVEE TPV, ERFVY, QA Y, AFAZV, Tz
V7=, Falv. v dFzZv M) TRTFULTF
Oy, R, NYUDLRZEEINLBENZVWTNANTH S

(2) BABESVICRTT7I/BEREIDE 8ALICHINT 57 X /BN
TSV TIFZY, PRARNSFEY TRRNSF U, VATA
V. TIWEIV TIVSIVEE TPy, EAFVV AVAAY

Y. BAYY Uy JxINTSZv TRV V. B0 ML

F=v. NITrT7y, FOS Y, R, NYUDLRIENLE
ENnsVWFnnrThs

(3) BAESVICRTT7I/BEREIDE OLICHINT 57 X /BN
TSV TIFZY, PRARNSFEY TRRNSF U, VATA
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Vov, AFA=ZV, 72V TS5=v, AV, BV MLF
=V, NUTbNT7y FAYY, RO, N)UDLRZENLEEI
nanwgnnchHs

(4) BAUBESVICRTT7I/BEREIDO 8ALICHINT 57 X /BN
TSV TIFZY, PRARNSFEY TRRNSF U, VATA
V. TWEZIY TV ERFVU AVAAY Y, BA4D Y,
Vov, AFA=ZV, 72V TS5=v, AV, BV MLF
=V, NUTbNT7y FAYY, RO, N)UDLRZENLEEI
nanwgnnchHs

(5) BAFESVICRTTI/BEREID2 25(ICHIET 273 /B
BTS20, TIVFZY, FARNSFY, FRINSFUVE V2T
A FVIIV, JIVIIVEE BERFDV, 4vVAOAY Y, OA
UL NI AFF Y, 7z AVTSIZY, Ay, vY Y
Mod=>, PUTRT7Y, FOYY, R, NYUBLRZEL
LBENDIZVWTIHNTHD

(6) BAFESVICRTTI/BREIND2 7 7THRICHIET 273 /8.
N TIZU, TILFZY, FRNSFUVRE, P74V, JIVF X
. TSI VR T
AFFZU JzZATS=v. Ay BYY LA
N)Z b7y, FOYY, R, N UDNLRZIENLRIENZ WL
ThHhTHD

(7) BAUEFESVICRTTI/BEREIDO2 85AICHIET 273 /B
 TARSFEFY FRRSEVE VAT

DU BERFVV AVAAY Y, AA DY

<~

N FSZv, PILF=
A FVIIV, T)Y
DIV XFA =Y Tz TSZv. Ay v U0 ML
F=v. NITrT7y, FOS Y, R, NYUDLRIENLE
ENnsVWFnnrThs

(8) BAFESV1ICRTT7I/EREIDI 5 SAICHIET 27 I /B

\'

,
K4

V. BEAFTYV, A4avVAATY, OAAT Y
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[55K1R13]

[55K1R14]

[55KIR15]

FERIR16]

B TSI, TIVFZY, FARSFY, YRTAV, TILIIY
TNV TYSY, ERFVUV AVAAMT Y, O4 DY,
Voo, AFAZY, 72075y, FAady. €Y, bLF
=V, NUTbNT7y FAYY, RO, N)UDLRZENLEEI
nanwgnnchHs

(9) BAFESVICRTTI/BEREID4 4 0(ICHIET 27X /B
B T2, PLX¥Zy, FRRAZFY, FANSF U VRTF
A FVIIV, JIVIIVEE BERFDV, 4vVAOAY Y, OA
UL )IY AFAFZY, 7z VTSV, Ay, YV,
foA=>, NUTNT 7Yy, FOIY, RO, N UDLARZEMN
SEENZ2VWINHITHD
TWNVINIIWTI/BAFI—ETH> T,
BIBS1ICRT 7 /EBEEIE T OBULOHEEEATRT 7 I /B
BcSlz=HE L.
RANBSVIRT 7I/BRENET M A Y MLEEXIL, BIES
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