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(57) Abstract: The present invention addresses the
problem of providing an a-glucosidase with dominant
transglycosylation activity, and applications of the o-
glucosidase. This modified a-glucosidase comprises
an amino acid sequence in which one or more of the
amino acids selected from the following groups have
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acid sequence of an a-glucosidase: the amino acid
corresponding to amino acid position 385, 491, 535,
450, 534, 537, 538, 554, 556, 630, 683 or 689 of the
amino acid sequence represented by SEQ ID NO: 1,
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WHT BT I /BB (C)
[H21BR A RAWEERETG (MY 27LavF—¥) R9U—=Vi%k
DHE,
[E3IHPLCIC & 24 ) THESRUEMDLLER, WT (BFER) (A) &BEHETG (
W343M (B) . V452G (C) . S496V (D) ) A ') JHESREMELLEL =,
(413 LD A ) THEDEMRE=D LB,
[EI513¥ELL LD A ) THREOSHREDOLE (L) RUMELUEDA Y THEOEK
EOLE (F) ., BREDOTI VB (V7 70TILERR) HERDIEEHRET
GORET, X7 54 ) JEODE% LR L %=,
[E613%ELL LD A ) THEOESHREOLE () RUMELUEDA Y THEOEK
BEOLE (B) , BREDOTI VB (V7 70TFILERR) H"ERDIEEHRET
GORET, X7 54 ) JEODE% LR L %=,
[E71Mk DR ENICET 2 EERFEM DL,
(8127 X / BRI & 2 HEERETCD MK D fRIEM,
[B9127 X / BRBIRIC & BHEEWRETCD A ) THESBUEM., WT (B4£R) (A
) EREETRETG (W343M (B) . W343M/S496T (C) . W343D/V452G (D) ) DA ')
THESRUEMEZ LR L /2,

-
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[B1013%ELL LAY THEOEREDLLE () RUMELEDL ) THEOE
REDLE () ., BMEOT7IV/E (V570 TIKERR) HERDEENR
ZIGOET, €K7 54 TEOE% LR L %,

[B11127 X VBABHRICL 2BERETCOREREM,

[E12]2 4 — NEEEVILIMRVYIA—RELEEZICERNRT 2F ) TED
LEER,

[E13]2 4 — hNEEEZVILN—REAYTILN—ZADBEMIC LIz EZITHE
e 57" THEDLLE,
[M14]avEa—49—vIalb—ravlikca—YLaAYy—EOkEsE
ETINWe B TARVFINZ - ZH=DT6. G : PARIVFIVRA - Z RV
2 DTG,

[H15] 3V E2—4—22al—YaVIilE DK EEEARDRETAF— 4
[EQ161#IERETC (S495X) DA ) THESHUEMEDILE, EBEICIEVIL —2
A L7, MEULDA ) THEOERE (L) S4HEULEDLY THOEK
£ (F) #t& Lk,

[BQ17]1#EWETC (S495X) DA ) TREERUEMHE DR, BEEICIEA V<L b
—2&FR L, MEULDOAL ) THEOSRE (L) sH4EltoA ) T8O
BRE (F) 2Lk,

[E181#E5TRZETG (S495X) D hnsK o &M,

[E191#ERETCHA ) THEEBREEOLE, BEEICETIL MRV S F—2
AR L7, (@WT (F4E) OHPLCF v+ — b, (b)#iEHZETG (S495V) ODHP
LCFv— b, ()EM LAY TEDILE,

[EA20]1#8:5RETG (C498X) DA ) THESHUEMEDILE, EBEICIEVIL —2
AL &,

[5421 #5025 TG (C498X) D hnsK o fRsE M,

[B422]4 ") JREEMEEDILE, (a)TGZRMLAWEE, (DOWT (FE£R) T
CEZRMU7mE. (C)FBERETC (W343M) ZRML <1mE&. (d) 3HELLED
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T ) 7EBEOLE,
[B23]Bh A SER LA ) THEDHPLCF v — b (RISEIIR901%)
[B12414 ") TREARSEMEDLLE, #BIEWETC (S495P) BIRDIZHE EWTE % 6
RALEBEICOWT, 3N LA JBEOEH=E (L) 4Lt 4 )T
BOENE (T) zihglLi, EEICEYIL N—XEZFEA LK,
[R25]< )L b—R (HE) hoEMR LA THEOHPLCF v — b (RIKEIIA4
8BFMEITE) o
[E2614 ") THEAMEEDLLE, (a)WT (F4ER) OTCEFMLHE. ()18
IERETG (S495P) ARMLEE. (WT (Bp4E) &HIERAETG (S495P)
EHALBA, (d)3EUALOTY 7EEOLHE,
(2715 h A SERM LA ) THEDHPLCF v — b (RISEIIR901%)
FHAZEET H7-HDOHRE

[0013] EREADEEL., AFBRICEAL THEATIREBEO—BBICOVWTLTTESR
%,
(Fg8)
a—JNAVEF—CIE bV ZATLAVY—FEEEFIEN S, RBEHET
FRE la—7Wav5—FE] EAE ThSVYRTNIAVY—E] 2HT
BEICHER S %, i TRZEEa— 7Y% —t€] &I, XBEMENIHERT
DFERICE LT, [HIIRDa—T LAV —F] 2WELRVWILEELTE
bNDEBERTHD, APMEICHSVWTHRE REEa—JILIV5—E] |
A BEREa— 75 —¥] . B RELER] RUAE BE
WEER] IRXBARICAVWLOND, EILWSa— 73V 5 —FRERKN
WKEHFERa -7V —ETHD, BL. BUICARBHNBRESEINATL
Za—JNaALE—€%E THEILRDa— LAYy —F] & LTERRBRIOHE
BEaIEAaHF250TIEAY, TRICARZa—ZIIaVd—F] O &
EABPBHETIE EEWNRa—7ILaAL5F—F] XiE EERNRER] &6
TR, ABMETIE, ZREARDT7I/B%E, 7I/BOBEART 11X
FETI/BOMBERTRFTEOMEEGE TRRT 5, HlAIE. 343610 b Y
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TROD7 DN EREASTHNIE TW343] &KRIEIND,

[0014] (REFa—J)LaP5—1)

AEBEOE1 OREIERERE -7 5 —€ (REEER) ICBT S
o ARPOWRERERIE. TENKREROT I /BEINICEWVNT, UTO0)
~(DHISRIBELIYVBIRINEZ—NEZULEDT7 I VIO 7 I JBRIC
BRI NET7I/ BENEZET 5,

(DEHNES 1T 7 I /BEHD38AL 7 I /BRICHEE TS 7 I /B

Q)BEENBESTITRT 7 I /BEEHDOANM 7 I /BBICENT 273 /B

Q) EINEST1ITRT T BEBCHND535hL 77 X JBRICHEHE T 7 I /R

(DENESTICRTT BEECHN D450 77 X JBRICHE AT 7 I /R

B)ERINES1ITRT T BEBCHN D534 7 X JBRICHEHE T B 7 I /R

(6)ERHNES 1ICRT T BEBCHNDO37THi 7 X JBRICHE AT 7 I /R

(MNEHNES1ICRTT BEBCHND538HL 77 X JBRICHEHE T 7 I /R

B)ERINES1ICRT T BEBCHNDO54GL 77 X JBRICHE AT 7 I /B8

(DEHNEST1ICRTT BEBCHN 5566 77 X JBRICHEHE T 57 I /R

(10)EFBES 21T 7 I /ERECHIDSTIMI 7 I /BBICHEE T2 73 /B

(IDEINES2IIRT 7 I /ERECTID8M 7 I /BICHEE TS 7 I /B

(12)EHE S 1 IIRT 7 I /ERECHIDE3ML 7 I /BBICHEH TS 7 I /B

(13)EHES1IIRT 7 I /ERECHIDE8IM 7 I /BICHEH TS 7 I /B

(1) EHES 1 IIRT 7 I /EREHTIDE8IMI 7 I /EBICHEH TS 7 I /B

[0015] f&ROERBEICTIEY. L2387 I /B, 4917 I /BER OB T
(EEFIES 1) DILFEE

TR OHEEETE, BICIKAREQOTEDTSA XY
L7ciaR. BROBEICEETHIETFAINETI/BTHD, AFEBAD
—REFR T, SThHDT7I/RRICHEETDI7I/BEZEEIEEIIEICES
TBEOBEEZWEL, a— LA d—FolsE{tItEsd, JITO
Ml (SRR ROIKDEEETH D, AFEPAORELER T,
FEERRSSEME S MK D BB D /NS Y 2H, REMEREEE LT, EEHBEt

28

I/BIE. BTN —E-TNOATIZ—E
AV NEBIREDFIEERE
7_
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ABAICIRZHFAEICT T MLTWS, HBERICIE, HEDERE LT, ¥
BSEHEDR L XIEINKDEEEDETHWNE I NS OEENE L. HEMA
FEER D RSB R & TR > T W B,

[0016] —H., EER@W~UDITRLETI/BIE, PARIVFILR - ZH—Da—
TNAVE —FETARIVFIVR - Z RSV ADa— TNV —F DItk
BEDLLEY7 X/ BENOLRGREEZRE L ER. BEREICEMTH
LEFRUINETI/BTHD, AFRPOHEDO—EHRTIE. IhH5DT7 I/
BRICAEN T D7 I/ BAZTERIBEZIEILL > THROEBELWEL, a—
JINATT—EOREEELLIE 2,

[0017] CZZT. AEMABICSVWTT I VBEREILODWTERY 25480 ME M8
BI D] L HBRINZY N E (BR) BICBWLWTZOMEEDREIC
EEDOEmMZ L TWS I EZ2RKT %, BHIAIE. EEDY I /BRES (A5
BEFIES 1 O7 X /BERIINXIEENES 2 D7 I /BRES) IS8 L THES
KOT7I/BEENE, —REE (73 /EES) OMONLEREEZEZERL
DD, REREBNTEDLIICHERALEZIC (ZOEZIIBBICIKLCTH
vy TEBAL, PI2AAVMERBELLTHELIWN) | BEDT I /BES
ROBFEEDT I /BRICHIST ZMABOT7 I /8% HHYTE7I /B &L
TRETDIENTES, —REBERTOLBRICKA T, XIEZNIZMAT
MRS (SRTHEE) ATOLERICE>T MEYT27I /B 2BET
522EHTED, UBEEBRENAYT S &ILL > TEBEEOR VLR
RBBOND, TDHER. EROBROILKESORFEFEEZLERL R
S5T7ZAAY M eiToTWKFEZHRATE S, RENRERDOIFBIES
#R 35 % [EProtein Data Bank (http://www.pdbj.org/index j.html) £ U EY

/BITBHIENTED,
[0018] XIRERBERMICL DY VNV EIUKBEDREAED—HlZUTICH
ER

(1) SRV EZHRILT 5, BRI, IEBEREDZDICIIRME
BWH, ZRUAICE, RNV BOEMEDHERE. aBE TRERRE
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[0019]

FELTEEZELOERMEH D, ZDFE. YAV RELTEESL LLIFE
OF7FraJeeamaiEa iy NV EEFERIET D E RV,

(2) FFRLUEBRICXBERFLTCOHRT S 2NET 5, AH. § U1
VBERBIEXERHFICIYIA -V 2ZTEAENISILT 25— ADE 4 H
%, ZTDHE., BREJMI-VI3CREISSAL. TORETEHRT—9 %
INET HEBRERMATELE R L TE L, AbH. REMIC, BEREICH
B 2E0MRET—9 5 RETZHIC, BEOSWS Vo0 MO VKR
NRAEINS,

(3) HRBEMMEITOICE. BT —FICMAT, EBERSBEICK
%, BMOY Y RIEICR LT, EROY VR EOFRBENRKDOBE
. DTFEBETEBERET DI EEARTETHY., ERFREBEREICLY
MEBENFERINAL TEARL RV, ERTFRABEREIE. KEBEvAESH
RFESIPAREILEERTZ2HERICEAL. EERTFOAZT R XIFEHILED
XIROHT—I DTS ZFA L TUBEREZG2HETH D, REINE
I8l BRPOBRERGOEFEREEZILEBLT DI LICLYBEZT D&
DABETH D, BEBFHOKDFIFEOINRZIVWEHDICETFEENEIELA
EERAIINAVWDT, COWBOEFEREZOIEMTZZEICLY. BED
ETBEIOEDLS IENTE, OVWTUINMEIREINEZDTHD, Fik.
FERNHBAICEBDODFNEENTVWEES., ChoDRTFOETFTEELZE
T BT EICLYUBABICKBICHEIND, TOLEIICLTHESL
FUEERWTCHELAESFRERICY VYR IVEDETILE 74y KI5
o ZOFAERIFE, AVE2L—4—TFT74 v RLET, MSIHt (P XU H)
DWANTAZD 7OV S L%EBAWVWTIThNS, D%, MSIHEDX-PLORED 'O
IS LERVT, BERELETV. BEEMEIxET 2. BHROY /Y
B LT, &0y v VEORSBENBRMOBEIE. BRI JE
DRFEZEEZAVTHFERRICLYRETE S, PTEREESEBLIE
7074 5L CNS_SOLVE ver. 1M1 EEZAWTITY Z&ENTE S,

AEPICHBITIEENKEROFAIZE S - VY —E-FILIT7I5—F
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(Human Maltase-glucoamylase) . ZRARILFILR - ZH—Da—7)La
& —+7 (Aspergillus niger alpha-glucosidase) . BN Za—F Sl a—
)24 —+C (Human Neutral alpha-glucosidase C) , ¥R - 1YY
—La—2 )4 —1 (Mouse Lysosomal alpha-glucosidase) . EERID «
— N5 —+F (Yeast GLU2A) , PARIFI R - ZRSVYRDa—F b
a4 —1A (Aspergillus nidulans Alpha-glucosidase AgdA) . 7 ARIJL
FILR - ZRSVAODa—FIa 4 —tB (Aspergillus nidulans Alpha-g
lucosidase AgdB) . LAd—J)L * YR AHRDa—7I 34—t (Mucor ja
vanicus alpha-glucosidase) . PARILFILR - AN EDa—7I)aA 45—
1+ (Aspergillus oryzae alpha-glucosidase) . Mortierella alliacea® «
— a4 —+ (Mortierella alliacea alpha-glucosidase) . V4w
AAIER R ROQa—-7I)L 49—+ (Schizosaccharomyces pombe alp
ha-glucosidase) . TNV A IR - AV FVI ) ADa—FILaAL 45—
17 (Debaryomyces occidentalis alpha—glucosidase) . KEDa—FJ)a>
& —+7 (Hordeum vulgare subsp. vulgare alpha-glucosidase) . > O4 O
F+XFDa—4 )4 —1t (Arabidopsis thaliana alpha-glucosidase)
VIEONRAEDa— IO 4 —1t (Spinacia oleracea alpha-glucosidase
) . WIEXEBEDa—7I)O> 4 —+ (Beta vulgaris alpha-glucosidase) .
Sy HAEDa—7I)A 4 —+ (Solanum tuberosum alpha-glucosidase)
Thd, DHOT—IR—IEFINTVWE, IhoDa—-J)a 85—
TO7 I/ BEIHNZLLTICRY,

EN-vILY—E—-2)373IF—+ (Human Maltase-glucoamylase)
Bo5l&ES 1

FTARIFIR - ZH—Da—7)La> 49—+t (Aspergillus niger alpha
-glucosidase : Fg%&H =S 2

EN-Za—b+S)a—2)L3> 4 —+C (Human Neutral alpha-glucosid
ase C) :fE3ES3

NOR-D)YY—Lha—7)a> 4 —+ (Mouse Lysosomal alpha-glucosi
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[0020]

dase) : ERAIES4

BEODa—7)3> 45—+ (Yeast GLU2A) : E25IESS

TARNWFIRA - ZRSVADa—7)a> 45 —+FA (Aspergillus nidula
ns Alpha-glucosidase AgdA) : EBIEE 6

TARNWFIRA - ZRSVADa—7I)La> 45 —+B (Aspergillus nidula
ns Alpha-glucosidase AgdB) : EHIE=7

LAd=I)L - YNNZHZRDa—7)3> 4 —+ (Mucor javanicus alpha-glu
cosidase) : Er5IES 8

TARIWFIR - AYVEDa—7 )34 —+ (Aspergillus oryzae alph
a-glucosidase) : BEHIES9

Mortierella alliacea® a — )L 34—+t (Mortierella alliacea alph
a-glucosidase) :fEEHFES1T10

VY HAOIER - RURODa—7)LAL 45—+ (Schizosaccharomyces
pombe alpha-glucosidase) : ECHIFES T 1

FTNRYAIVR - FO9F)ZADa—T)2A 45—+ (Debaryomyces
occidentalis alpha-glucosidase) : BRFIES1 2

KEDa—7I)32 49—+ (Hordeum vulgare subsp. vulgare alpha-gluc
osidase) :HEHIEZE=S13

a4 0FXFDa—TI)aA 4 —+ (Arabidopsis thaliana alpha-gluc
osidase) :HERAITZE=14

FEFO5NAEDa—7I)L 4% —+ (Spinacia oleracea alpha-glucosidase
) (BEHES15

WEXEDa—4 )OS 4 —+t (Beta vulgaris alpha-glucosidase) : fig
HEST6

S HAEDa—TI) A4 —+ (Solanum tuberosum alpha-glucosidase
) BEIIES 1T

IIT, ENES207 I /BENZETHT7ARIVFILZ - ZH—Hk
a—JINAV S —CaBENKERE LALEE, LD 7 X /BIEEINE
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[0021]

[0022]

F2M3MLT7 I /BERY,. ERQ)DOT7 I/ BRISEIIFES 2 DA52([ 7 X

ey, EEEQ)D7 I /BISEINES2DA6M 7 I /Beay ., 58 (4
YDOT7 X /BRIGENEFS 20407 I /BERY, EEG)DO7 I/ BRILES
BS20ABMNT7I /BeRY, EEBOG)D7 I /ERIGEIES 2 DI8UT I

JBEERY, ERE(ND7 I /BRISENES2 D496 7 I /B &Y. E5(
DT I /RRIIBEHNES 2037 I /BEEARY., £ DT7 I /BRISE
FIBFS2D533MU 7 I /EeARY., EEE0)D7 I /BIFETIES 2 D579
TIJ/BERY, ERBONDOT7 I /BIIEIIES 2 D87 I JERE MY,
RO D7 I /BIZENES 206627 I /B ERY, LR D7 X
BIIEIES 207107 I /BewY, ERR(I4)DT7 I/ RITENES20D
RN 7I/BRERRD,

ERBEOT I /BOBRIIBICREINLZY, #oT, RENT I /BE
BTH>TEFRENT I/ BBRTH>TEHELWV, TITO MREMT I
JBEBR LiE HDITI/BEEE AROMEOAEEETITI /B
BRELBHMTDIIEEWD, 7I/BEREIZOAMICE > TREMRAIHE (
BlzIF) o>, PIV¥ZY, EXRFVY) | BMAIE (BIXIETZRRSFY
B, JILSIVER) . FEEBEAIHE BIALITVIY, PRASFY T
WEIY, Y)Y, ALAZY, FOP Y, YRATA V) . FERERIE (F)
ZRE7Z=v, XYy, g4y ava4ay, Ay, 27D
VU, AFAZv, M) TNTFY) . BORAIEE (BIZIERAL A=
oo Aavaqaiy) | FERAE BIZAEFOSY, 222075322,
N)TRD7Y0 EZFTVY) DL, WOHDT7 73 —ICDEIN
TWd, RENT I /BEBERIFHEENICEA—O77IY—HNOT7 I /BE
EFOEBEBTH D,

RINES20D7 I /BEINEETEZT7ARIVFIVR - ZA—HEKa— 7L
O —PE2EENRBRE LAEEZIDOEBERBROTI/BOBZETE &L, (
DOF7I/BICOVWTRYRTA Y, PRANRSF U, XFA=v, EXF
VU TIZU, TIZWTIZ TPy AbF =, TIVIIUEE
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[0023]

[0024]

XYL TEIY PRRZFURBAY/AASUTHY., QDT

BICOWTWRE Ty, PRARSF U, JILII VBT S=0THY
cBOTIJBICOWTIENY Y, PRNSFY, JILESIV, 4AvAA4Y
Y, TILF¥ZY, PDATAVRIERLAZVTHY, G)OTI/BRIZOWL
TRy, F7a)ryXENYUTHY, (B)OT I /BICOVWTIFAA Y
YXigE) v TH D,

EEM~NHDT7I/BOR, Z2HUELEDT7 I/ BIBRIATVTHL
W, BRINZ7IV/BOMBEEELT. (NEQ@OBEEERTMERD
HEEEFIRTZIENTED, ITNHOHAEEIK. BABOEREF TREL
ISR EBRICENT 2,

T, REEBROT7 I/ BENOHZEINES18~42, 74~7
BILTRT . INLDEINUEITARILFILR - ZH—Da—-FNLav5—FIiC
LTI7 I /BESR (1)~B). GIRTE)OVWTIHIrDOT I /BRICHL T
). 27 IUBEBR (NE@O7I/BICHLT. HEQRDOT7 I /ERIC
LT XFQ@QEBOTI/BICHLT) . XIF3T7I/BEHR ()&
JEQRDTI/BICHLT) 2T &LICL>THLNDIBREEBERDT X
/BN TH D, BINESET I/ BELONGERIEROBY THD,
PARLVFNR - ZH=—Qa—-FLaAT5—€ED7 I /BES (BEINES
2) IZBWTMGED MY Fho 7>y (W343) A(MMDOT7 I /BRICEYH L, R4
5261/ > (VA52) A (2)D 7 X JBRICHEH L. RA49%6Hid 1) >~ (5496)
NERDO7 I /EEICHEAL, BAGIorvoqasy (140N A)DT7 /B
ICHEZE L. B499GID/N) Y (VA N(T)D7 X /BRICHEA L, BES3GLD Y
WH T UBBESS)A@)DT I /BRICHH L. RASBLO 7T S=> (F
533)A(NDOT I /EICHEYE L., RASIIDOERFT Y (HB7)H(10) D7 =/
BRICHEY L. RS8N T X/ ¥ (N68B) (1) D7 I /EICHE L. H6
2D F O Y (Y662)(12)D7 X /ERICHLS L. A7 oFOs > (Y71
BININDT I /BRICHAY L, A721uonq >y (L7204 04)07 3 /8
ICHHE LT %, £/, PARLVLFILR - ZRS VRO -7/ 5 —EBOD
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73 /BB (RFIFES7) ICBWT2BRDFOL > (Y296) A1) DT =

BRICHY L, 456MID 7 Z/R5F > (N456)AN(3) D7 I /BRICHY L. 36361
AFAZ MBI DT I /BRICHEE L. 45517 5 = (A455) ¥ (5) D
TIJBRICHEYE L, 458 F O v (YAR8) A () D7 X /BRICHEY L. 4594
DT RAINZF (NS M) DT X /BRICHL L, 488(LD T R/X5 F EE(D4
88)M(B)DT7 I /ERICHEH L., 490w nOA > (L490) A (9) D7 X/ ERICHE
B L. 65D TILF =2 (REE)A(10) DT I /ERICAEL L. 571D T4
TUTNAN) DT I /ERICAEYE L, 6466101 vV O 1 > > (1646) 18 (12) D
PIJ/BICHEYE L. 70007 2T SV (FI00) A (13) D7 I/ BRICARY

L. 70624 v OA > (1706)(14) D7 X JBRICHNY T %,
7I/BRN O TI/BEMR
A, EEHFS18 : W343C
B. EHMFE=19 : W343D
C. EHHFES20 : W34
D. FEFIFES21 : W343H
E. BEHFE S22 : W343A
F. E25&ES 23 : W343F
G. EFIEZE=24 : W343G
H. EHHE=S25 :  W343T
I. FESIHES26 : W343E
J. BERHIEZEE=S27 @ W343v
K. EHHE=S28 : W343Q
L. EFHES29 :  W343N
M. EHIHES30 : W343I
N, BEEHHES31 : V4526
0. EHHFES32 : V452D
P. EHHE=S33 : V452E
Q. EHES34 :  S49%6V
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R. BEcH&ES35 S496N
S. EcAIES3 6 S496Q
T. BEANESI7 W343D & V452A
U. BEc5&ES3 8 W343D & V452G
V. BEAIES3 9 W343D & S4961
W. EHES40 W343D & S496R
X. BEANES4S1 W343M & S496C
Y. BAIES4S 2 W343M & S496T
a. BEHEST 4 S495G
b. BESEST 5 S495P
c. BcAEST 6 S495V
d. EANEST7 C498L
e. BLAEST 8 C498S
[0025] 1RADOEFRG (7 I/ BELONROMS) ICKRULAERERZEZAD

[0026]

& FICHBERERICEBNZRICBWVWT, A~C, 0, O~SOBZER «— /)L
VE—EOERMIEEWV., T, MKSEEEIBDO TEVRICEWTVRTY
WOoBERMKIEEW. —H. a-1,6E/ICNT 2 2EMIED TEVLRICBE W
TU XROYOEREREEW, YIEBEREEHICBN I RICBWTHETDEHR
HlEEW, £ a~cldal, FENLEGEREEH 2R T JNFEBNTH %,
dRGellDWTI, a-1, A0 FENLEREEICEBN S,

EZAT, —MRIC. HEIVNRIVEBOT I/ BEHNO—HEEEIELIG
BICBWTERRDY VY NVENEEFIDI VINVEERAFEDOKEEZET
EWNDDB, A7 I /BENDOEENY /N BEOREEICH L TERENR
HEEEZT. YUVNVEORENEEFNRICBVWTHIEINS I E0'HD
o CORMEBEHBEERINIE. LEE(D~(1)DLABELYBRINE—X
EZUEDOT7 I /BAIMEOT I/ BICBRINZT I/ BEINNSRDIEE
BRI LGRS, 7 /BEJOENMMRENIZDOONDZHDOD (
BL. 73/ BEHNOEEIELET I/ BERIEINMABUADOMET
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[0027]

[0028]

[0029]

5922889 2) . BHEICERENLQENRD ONABVEDIE, LEHEER
BREEER—DOBREABRTIENTES, JIITO (73 /BEHNOE
AR &l BEWNICIE. 73/ BENEEBHRT D 1 ~BE (LRI
ZIE31E, 5@, 7M. 10M@) O7I/BORK. B HLLIE1~H
@ (LRRIGFIZIE3E, 5@, 718, 10M@) OF7I/BOMHm HA. X
FINSOEERICEY 73/ BEINICER () PELTWVWEIEAEL
D, [RER—DOER| O7 I /BRIE, BEELD LEREUREROT
T/ BEINEDR—M (%) & FIZIF0RAETHY ., fFF L < IF95%LE
ThHY., FYFFLIEFBYLUAETHY ., REFFELLIFNLULETH D,
. PI/BEINOEERETEBROMUETELTVWTE LY, 73X /BEIOD
ENREE] I WELIERENT I VBEBERICIVELTWVLS,

(REB -/ —tE%2 02— N7 5EEBFE)

AFPOE 2 OREISAFKPONEEBERICEES 2BEIRET 5, B
5, WERBRAI— NI IEBEF. RERBERE I — KT I2RBERET
27260707 LTRHWSAIENTEXIREE. REEBEREI—RKNT5
MEE % BB IERATEEIE I DD SZAY—E LTHAVWS I ENTE
IR IRESI N D,

RERFEFREI— NI 2 EETIEHRENICEHERBROBRICFIAI
%, REEBEREZ I— NI EETF2AVECEGFIENAREICSLNIE
SYUBELRRBOREEBREZBLIENFAETH D, £k, HEAEIEK
EOWERBREANT 2GS ICEFRELAEE VA D, M, RELERE
O— RT3 EGTFORRIEHEEBEROBREICES WL, FxE HER
BROFABBOMIBLEZEHNE LERRADY —ILE LT, HWIEER
DERDIAERETH A U RUSMER T 270DV —IL & LT, LEMEE%EF
RI5Z&HTES,

ABPEMHEICSWT REEBREZI— NI 2EELF] &id. ThaREX
BB AICYSBRERBRNIEONIRKEED I &5V, YEHREREROD
7 X/ BREINICHIS T BIBEBINEE T 2RRISDWMD I E. TDL DMK



WO 2012/124520 23 PCT/JP2012/055558

BRICTY X /BEERSZ O— FLARVWERIMDMMMINTARIBEBZLET, £k
 ARVOBELERIND,

[0030] EEER%EI—RNT2EETFOES (RERT) OB%ZRBNESSL 3~
6 7RUV79~83ILART, INHDEINETARILFIVR - ZH—Da—

1

TN —EBIREDT I /BB’ EINRELEBREI— NI 28

LFTHD, BNESET I/ BELONGEARIZROAEY THD,
BERESN - FI/BRER

A ERHIBS43  : W343C

B. EHFE=44 : W343D

C. ERFIFES45 :  W343M

D. ERHEFES46 : W343H

E. BHFE=47 : W343A

F. FEE5IES48 : W343F

G. ERFIFES49 : W343G

H. EHH/E=S50 :  W343T

I. FEFIHES51 : W343E

J. BEEAESS52 : W343V

K. EFIESS53 : W3430Q

L. E2FIHES 54 :  W343N

M. EHHES55 : W343I

N. BEFHES56 : V4526

0. ERFIFHFS57 : V452D

P. EHIES58 : V452E

Q. EHES59 :  S496V

R. E23&ES60 : S49%N

S. EHES61T :  S496Q

T. EHHES62 : W343DEV452A

U. Ee5IFHS63 : W343D& V4526



WO 2012/124520 24 PCT/JP2012/055558
V. Ec5ES6 4 W343D & S4961
W. EHNESGDS W343D & S496R
X. BEcAI&ES66 W343M & S496C
Y. EHES67T W343M & S496T
a. BHEST 9 S495G
b. HE5IES8O0 S495P
c. BAESS T S495V
d. EAESS82 C498L
e. BEC5EFS8 3 C498S

[0031]

[0032]

[0033]

AFEBFOKEEIE., RAMEIERMTOEINRISHRT EHEHRESEIC
L. BENDEGETIENFE. 2TENFNFE EECENFELRELR
WBZEILE>T, BEEINARBICARTZ2IENTE S,

AFEADOMOERTIE, ARAOWEEBERE I— NI 2B TFOERERR
FlEHBRULABEICENDI—RT 29 VR VEOREIIRFTHIEDD

—EICBEWTRERNIEEY 2B (LT, MERZKE] EHWH, £k
. HREEZHRET HIRERNZ HEIEERS] SH0D) PMRHEIND
o MEAMEOFIE LT, AFEAOUELEREZI— N 5REBOBERS %
HELLTIBLLIIEROBEOER, RKE. BA, 0. XBFELES
CRERIANSRY, RERERICHBNLBEREE (AISEEREE) %
929V 0EZI—RNFTBINAEETEIENTES, BEOEBRPREK
BREFEBDOBBAICELTVWTHE LW, TITO MEHI &k LZBEN
OA—RFTZ29VRVBDOIMEEICETD7 I/ BEEOMBYREREICL -
THEQDINHZIE2~4 01BE, FFELIF2~201RE, LUFFELL
$2~10BETH S,

UED &S LHEEKEREH AL, FIRBERLE, TF+Y XL 7 —EXDNA
) H—EFICLDUNIE, UBEERALREAZE (Molecular Cloning, Thir
d Edition,

Chapter 13 ,Cold Spring Harbor Laboratory Press, New York

) S VA ALAEREEE AL (Molecular Cloning, Third Edition, Chapter



WO 2012/124520 25 PCT/JP2012/055558

[0034]

[0035]

[0036]

13 ,Cold Spring Harbor Laboratory Press, New York) ICLDZEDEA
BREWLEI>TR/LND, T, BARBHLEMDARICE > THHERKEE
GBI ENTED,

AFEADOMOERKIE. ARBOUERERE I— R Y S8R FOEEES!
Wxt U TR RIERES 2B T 2BRICET 2, AEFADEICMDERIE
 ARBOREZEERE I— NI 2EEFOERERT. FWETNICHEBN
I EBLHNICK L THAR L & H#960%, 70%. 80%. 90%. 95%. 99%. 99.9%R—
RIBRRINEE T ORBERHTT 5,

AFEAOEICHDERIE, AEPAOWLREBEREZI - R T 2ELTFOEREE
BEHI I & OEEIEEEIICHEMBRAIEERINICH L TR M) Y2V by
FHETTNNATVIA XS 2REENET IRERICET 5, CITD TR
M)y MRSRH] 3. WhBRFENDR/NT T vy ROEERI N,
FERENDNAT) v RBEERINBVWREEZWND, TOLIBRAN) VY
TV MNREBIFTHEZICAHTH > THIZIEMolecular Cloning (Third Edit
ion, Cold Spring Harbor Laboratory Press, New York)*>Current protocol
s in molecular biology (edited by Frederick M. Ausubel et al., 1987)
HERULTRETDIIENTES, AN VI MREGEE LTHAIE
NATNVETAE=2 a3V (50%FRI LT I R, 10XSSC(0. 15M NaCl, 15mM
sodium citrate, pH 7.0). bXDenhardt;&#&. 1% SDS, 10% TFRX SV
FiBg. 10uwg/mlDZMEY 7 #EFDNA, 50mM') VBR/Ny 7 7 —(pH7.5)) &AWL
THA2CT~E0CTA v FaR—2 3> L. ED1%0.1XSSC, 0.1% SDS% A
WTHIBSC~HTOCTHRF T DR ZEITLIEHNTED, BICHFHELWR
M)V O T MRFMEELTHAE N TVEAE—2arikE LT0%
HILLT7 IR, 5XSSC(0.15M NaCl, 15mM sodium citrate, pH 7.0), 1XDen
hard /&R, 1%SDS, 10% 7T * X b5 VHiBR. 10ug/mlDEMH 7 FEFINA, 5
OmM') > B2/Ny 7 7 —(pH7.5)) ZRVWBRBEEZBEITEIEATE S,

AFEFAOHICMOERIE, AEPAOWLREBEREZI - R T 2ELTFOEREE
A, HWEZNICHEBNQERERINO—HZ2E Y 58 (RBEkTH) %217



WO 2012/124520 26 PCT/JP2012/055558

[0037]

[0038]

[0039]

[0040]

Y2, COEILEEBERIE. ARPORLLEREZI— NI SEEFOD
BERINEZE T IRBREEZRE. RAE. RO/ XIIIBIET D LR EICH
WBZENTE D, ZKBETRIEHIAIE. ARBOBEEEBERE I — KT 2558
ETOEERINCSVWTERT DX 7 L4 F RES (HIAIEH10~#10015E
R, FFLIFH20~W100EE R, BITHFFH L < IEZ#H30~H1008ER) I
NATNVFAXGTEMEDPBRLEEROLDICEEHINS, 7O—-T&L
THRAINZGZEICIIKEBR ZEHLET I A TE S, EHILICIIAX
. BAYE. BR BAMRMTREBVWSIENTE D,

AEBEOISICHOBEEIE. ARAOELT (REEBREI— NI 8
EF) ZECHHBEIDNAICET 5, AFEBOHEIREZDNARHIZIENRT 5 —DF
RTREIND, APHESICEVWTHE IR —] & ThICEAINIE
BB EMIREDY -y NANEEZET DI ENTEIRBELIFEWV D,

FEREN (yo—=v7J, §VRVEOREE) IKISELT, FBEMEO
BHEEEBL CHYRRII—DBIRINDG, KBREBEIETDINRI I —
ELTREMIZ 7 =Y RIBEDOHRER. A 77 —IXIFZEDWEMR, pBR322X
1T DBER (pB325, pAT153, pUC8AE) &, BREBEIXELTINRII—&
L TldpYepSecl. pMFa, pYES2%, BHMfAZEEETEHNI 4 —& L TidpA
c. pVLEF, MILIBMEAEEE T2 94 —& L TIEpCDM8, pMT2PCEE % il
THIENTE S,

AFREDONG I — X L IEREANII—TH D, [RENII—] &
. ThICHEASIh KB EZ BROME (BEME) RICEATEIENT
T, BOYUBMBEAICBVWTRIRI LS ZENTRERRII—FVD, KB
ROH—IFBE. MAINEKBORRICLELTOE—4 —EIIP. R
EREIEDZIVUNVY—BINELED, BIRYV—D—2EUREARI I —
EHEATEIIEHTEDS, MOBIRIENI I —Z2HVWEHEICIE, ERv—
A—%ZFBALTHREANISI—DEAOER (RCEDOREE) 2HRI s &
NTED,

AFEADOKBONRY § —~DEA, BRY—H—EBERFOEA (BELREG



WO 2012/124520 27 PCT/JP2012/055558

[0041]

[0042]

[0043]

B) . TOE—9—0EA (BDERIGE) FIZRENLHEM ZDNAKA (fI A
[£. Molecular Cloning, Third Edition, 1.84, Cold Spring Harbor Labora
tory Press, New YorkABIB9 2 &N TE S, HIREHRRUINAY H—F%
AWERNMOEE) €2BWTITY ZENTED,

BEIMEELTE RYRVWORSZIORNS, KiGE (T ke -
aY)) . BHFER (YyhOov 4t - ELEYI) REOHENERWD
ZEMFELWA, MHBEADNADER AR TEOREUBRDELFIRERT
BLEIMETHNEHATRTHS, KBEOHE LTTIRTAE—4—
ZHMAYT 2% E L KIBEBL21 (DE3)pLysS, % 5 TRWSGHIEKBEIM09%ZZ
FHIENTED, T, HFBEROAIE U THIFERSHY2, HIEFFEIAH22
HBEWEIHEFESINS! (1EMNOY T UH) ZFFEIENTES,

AREBOMLOB@EIE. AFKBPAOHBBRLAINALZRE T 2MEY (B EoRiR
) ICBEY %, ARBOWENIE, ERAFERADONII—ZBVWELIS VR
7x92aVBERMNSI VAT A= A=—2aVIlLoTHERIENTES,
PIZIE, BIEDILSOLE (Pv—FIb 47 ELF25— (40 Y-(
.Mol. Biol.), £53%. 1598 (1970)) . /NF/\> (Hanahan) & (¥ +—
FIVL AT ELFa15— NMF0OY—, F166%, HLH7H (1983)) . SEME
(Y= (Gene), 5B96%., HE23E(1990)) . F+¥ >4 (Chung) SDHE (
O —FTAaVIX 7T W Far PATI— AT 41TV —X
747 4 USA, Z86%, 552172E(1989)) . JVEEAIL S D LHEREE, TL
2 hOR—L — 3> (Potter,H. et al., Proc. Natl. Acad. Sci. U.S.A.
81, 7161-7165(1984)), YR7 o< 3 > (Felgner, P.L. et al., Proc. N
atl. Acad. Sci. U.S.A. 84,7413-7417(1984))FIC L > TEBET 2T &N T
T D, M. AEPAOMEMIZ. ARPORLEBREZEET LI EICNATY
22ENTED (BBOREE a— IV —EORBEOHZESR) ,
(WEB a— 7N —EE2EUERA)

ARPOVLUBEREOIATHFFOFETRIIND, BRFE. B
KD (AFEBAONERESR) oft. BH. BEH. BEF. ZEF. RE



WO 2012/124520 28 PCT/JP2012/055558

[0044]

[0045]

A, BHEH, £EBEBKLEEEBFLTVWTH LV, BRI LTETV S
Y. TFANMY Y R M=Z, bLnO—R, IFE. D-FIO-R, VI
Eh—J. D-v = b=, B¥E. ) E0O0-LVFEZRAVWEIENTES,
BEFIE LTIEY VEBIR, VT VMR, BFRRIEEARVI I ENTE S, &
EFlELTIE7OELY Y a—)b, PRONVEVEEERWS I ENTE
2, REAIELTE 7/ =, BERYHFILIAZT L RYDITIIND—
o, 2007 H /) —=lb, XFINRSGRVEERWDIENTEDS, HERE
LTIy /=, BRI ZT L, RSFFREFH, s007
H)—IVEERAWDEIENTE D,

(RERa— 7NV Y —EDREE)

AFEPAOELRZ2EEIGHEEBROARICEAT 5, HZARDO—DELT
A TEOEETENRBINDG, ARADA ) TROREFEDSE 1 &
BTIE, a1, 4S8 ICHT 2BEEIEVE VD, ARAOUEZRERORF
BEENT D, a-1,MEE558 T 22U LOA ) TEXISZEEREEE L
THW, YBEEICR L TAKBORETRBREZFAIE S, HEEHRICIE
. 1R DERGIIC RTINS EIEERN343M, W343M/S496T, C498L, C4985%, «-
L, MERICRT 2RBEMORVEBRIMEAIh S, BEEOMIIRYILN—X, <
WhRNYA—=Z, V=R, TNSY, VAT RSF—Z, TILERVY
F—R. YILMAFHF -, YILMATIF -, R NFIIF—ZX,
TERAN) V. FrTy (EHRBERM. HERM. 1—X5—F. MNEEH
. YL HBME) RETHD, ZBEULEOF) TEXISEOEREEHE
BEEICLTH LV, AFEAOEERRICINIEDEENS DAV Y THEES
EMBEDWEMICRETRETH D, RISFKHFR., a—7)L3TF—EZAL
o7 ) TEOEMICBERAIND HDICE LT LWL,

AFBAOA ) THEOBEHEDE 2EHETIE. o-1, EERENLIEER
SEMA TR TRERER (B2 38RO ERERICT Y S4956, S495P, S495V) %
AT, TOBEOEEOHIE. 1YL b=, 1YTILMNF—2
IS =R AR =R, TV (EHREBERY. HEERY., -5 —



WO 2012/124520 29 PCT/JP2012/055558

[0046]

[0047]

[0048]

[0049]

F. BB, Y EXHBHE) THd, UZBRICINIE, BERICIE,
DIEEDZ WA ) TEAFENE DMENICHIETEETH D,

BHOA ) T8 (F1BROBSIEDRENDRWA Y THETHY, F2
RIRDIZETHBENICIEDIRFHDOZ WA ) T8E) OENEE2mhd7=0HI1C.
RERBRICNATCHFEREBREZFERIZIEICLTELW, BHOA )T
BOERICELZHEDTHNITFERBRIFFICEEI AL, FIAE &
AT 2UERBRICHGT 2HFEEBR (A6, UBBREUBEREBDILD
ICREZRLAER) 28ATH52ENTES, ZOBIEIEREBRIIC, HE
DEBRIUETUBREFEUBREMAILDLICLTHLL, —flzxt
& PARLVFIR - ZHA—Da—70a 5 —EE2RELELER (RER
BR) ETARILFILR - Z RSV RAOBERa -/ )LaAV 5 —EBE AT
%,

ZZT, BEOERGICTIEY. -, RaBENLEGRRELERY
WERBREFERBRAHBAITNE. o-1, HEEEET2EENGFY T
BEERTIDIENHOLNER >z, FI T, AFEBPOELRZREKRTIE,
a-1,ME6%2BTHREEICH LT, o, 6EERENREGEEEEZ TN
TREER (FIZIERRDOEMRMICTIS4956, S495P, S495V) & B4 REER A
ERIETAY) LR S,

AP ONEEBERICITZ OREEBEEICEIY TV Y OFLBALEIR.
REORKHNEMR. BREWHRENIAFTE S, > T, AEPAONELE
RZOERDAIE LT, BRIPDT YTV OELRILE. BRORKKE, BEiF
ZBITHIENTED, TNOORARANDERZEBEL. ARRITELRDZF
mE LT, BEEBREESET MY (EXEMERY). EXERASER.
fEHRERY. BRERMITERRY) RT3,

AFEPOEFENN R CERRARERIOBFULETERICE>TITH
ENTED, HFLT HHEICIE. BELFFINIMBOKs (HIZIE, B
i, BEL. BRIEF. BER. LH. BEF. BELCH. ZEFH. ®REH
. BEE. H£ERIEKARE) ZZEIRLIENTE S, BFAIE L TER



WO 2012/124520 30 PCT/JP2012/055558

[0050]

[0051]

[0052]

¥ T VILERN=I, -V b=, BESAEAVLIENTE
%, BEBEEHIELTRTY IV, ALRFIAFILEILO—R, xkBEHILT T
LAZEERAWHIENTES, BEFE LTIEY VBB, 7 T VBB, BERE
ZEERAWVWDIENTES, IBFELTETSETITL, PILFVEFRNY
Vi, NSHYIMNEERWRIENTES, BBEHELTUIE/ ZATTY Y
By, E/ATTYVEBTPILNIZUL, AFLEILO-R, ALK
FUAFILELO—R, EROFIAFILELO-R, T YILHEF Y
VLAFEERAWSIENTEDS, EELAE LTIV 7IIO—IL, 70
O7% /=), VIEN—LEEZRWEIENTES, ‘EAELTETO

EL>ZYad—b, PRAONEVEREEZRWSIENTEDS, FEAIELT
27/ =, BIERVHFIIZD L ROULTIIA—I, 2O0TH /
—b. AFWNRSRVEERWDIENTE D, BERE L TUIEBER VY
WA=V L, RSAFVLEBER, /0075 —IVEERWSLIENTE
%,

HEL T 2BEOFELRICREI NS, FIAIEEEHR. 8KH. MnHl. ¥
MEL, ATEIF, POy THEL ERF. ARF. ROCERGREE L THRSE
BAOEZEMERY X ISEERARERY ERETE 2,

AFPBOEREXRMICIE. BREINIZBEIRPCPFHIREFTZHICH
ErnE (5RERLEME) OBWRS (REILER) 1*EEIND, Ak
ICAFRPFOEERADERDICIE, BEFEINIUBVIRCFHIREFEZFTD
OICHEBERBOERONREINDG, AHPDERERYILEZERHM
RIS EFN 2 EMROEIE—RICHIBEPHEEICL > TER DN, FE
DIREEZENRTEDLIDICEMRPEEZMNZIEHO. 1TEEN~WILE
E%DEHEAANTHRET D,

AFEPOEFERNRCESTBRASERYIEZOFE - BEICSCTRO
XIFFERO (FEIRM. BOARM. RT. SR, XISEERES. BR. 85,
RIAE, BHEAL) TRECHEAING, ZITO IFWR] EHICREI L
9. £ NRUE NUANOEELEY (Ry NEIW. RE. EREMESD, B



WO 2012/124520 31 PCT/JP2012/055558

[0053]

[0054]

[0055]

[0056]

ERICIEBIZIER DR, Sy b, BILEY M NARY—, HIL, 9>, T
., ¥, BEYY, 4AX, RO, ZU M), DXZETHD) 250, FE
LW—REER T, BANKIE NTHD,

AFEAOERMERY R OCEXBARMEXMORERE - HAREIF. HiFIh
DMRDVEONDLDICEEIND, BNRIEEEDRTEICEWVWTE—HRIC
EAXNROMEIR, Fh, MR, KELEHEEIND, H, YEETHIIE
INODERZERL THEHALKBRSEZBRET DI ENFARETH D, B5R
JFYa—)LELTRBAIAE—B—BE~KEL., ZHIC—EB., FWE=HIC—E
BREEREATEDS, RERT V21— ILDERICBWTIE., BETROERY
BMHD ONRIFFEBREEERBT DI ENTE D,

AFEBPOCHRHERYIE. RELERE., CHRICEBEFERINIHNS
i (BlziE, &&EhEE. SXxS0FA40. 7€YY, ROV /Y
v, TvOo9, EEFLI=L, SULIFVBTEIN) Y, T)RY U,
gV Y VEEBBIRTIL, TFLYT) =), RSRY, AV T, A
v h—, BREES I, BILE BLFIr. REEB. T7MNB. B
IYLH AZF—F. FFUR FhHYU BE BEHRAY) s
TBHIEINE>TRDIIENTES, LHRERPOFEELT. 714X
XIFHRT 4 —FHOIK. EHEK, 7)—4A, O—>ay, TyvEVR, T4
e Ry, = HHERREEPRTES, LHBRHERMICE T 2HE
ARBRORMEFIFTIREINLRL, AIZIF0.01EEN~10EENELRD L
IICHERBRERMT DI ENTE D,

—%. ARBETO [RSERY] OFlE LT—REE CKERFE. /RVE,
HFR. B, BRR. ¥ENIRH. BEFHR. 43, FREEK 73—
BRE) [ REMEBRTR (WU AV N RERNYVISE) | BRERIME
BFZENTES, REMBRRXEBRRNAOHE. MK, BRI,
HTLy b, R=Z M, BHREOHWRTRETZZENTE S,

AFBAO TEHEMRY OFliE. Ry h7—FK (1 X, x3, B, A, EH
., MEH. BEELEOH) . 8 (RE. RB, BRALEDH) THD



WO 2012/124520 32 PCT/JP2012/055558

[0057] (REE a—7N3Y 5 —EDEREHE)
AFEROELZBHEIEHEUBROZREEICEAT 5, AFEBADEREHETIE
HATFTORFy F)RGGD)EEET 2,
27y 7))  EENRBERTHDZa— /LI SY—EOT7 I JBERIICE
WT, UFOM~(1)D 5428 IYBRINDI—XIETULOT7 I /B%
RET Do
(DEHNES1ICRT T
Q)EHNES1ICRT T

BCHID3BAL 7 X /ERICHHH T 7 X /B8
BESNDAN 7 X JBRICHAT D7 I /B8

BR

BR
Q)EHNES 1ICRT 7 I /BBEHDSBMY I /BICHEE TSI /B
(DENES1ICRT 7 I /BEINDAY I /JBBICHEE TSI /B
O)ERANES 1ICRT 7 I /BBEHNDSMAMT I JBBICHEE TSI /B
O)ERHNES 1ICRT 7 I /BBEANDSIUY I /JBBICHEE TSI /B
(MEHNES1ICRT 7 I /BBEHNDSBAY I /JBRICHEE TSI /B
@)EHNES 1ICRT 7 I /BREHDSA Y X JBRICHE T2 7 I /B
(DEHNES 1ICRT 7 I /BEEHDS6M Y I /BRICHEE T 27 I /B
(10)ENES2ICRT 7 I/ BEINDSIMN 7 I /BRICHEETS7 I /B
(ODBENES 2SR 7 I /BRECHIDS8L Y I /BRICHEE TS 7 I /B
(12)BENES 1SR 7 I /BRECHID6E30L Y X /BRICHEE TS 7I /B
(1IBBEHNES 1ICRT 7 I /ERECHID683L 7 I /BRICHEE TS 7I /B
(DBEHNES 1ICHRT 7 I /BRECHID6E8IML Y X /BRICHEE TS 7 I /B

[0058] EENRT7I/BE()~04H)E, BROFEICEZRT7I/BELTRAES

NE7I/BTHD, >T. Thoo7I /BEEBRTREa -7
F—EORBHEICELIETZ2EARNCHETE S, BESBICHEINE
M, BEREM S KD EETH D, AFRBADRENERE. ThH5Z20
SEMDNZ VAN EL L BREZRFATIFERELTRICERTH S, flx
(. MKDEEMAER AV UERIE I & & HICEEREE2E0BH
DF. AFEPOREEZFRATHIIENTE S,



WO 2012/124520 33 PCT/JP2012/055558

[0059]

[0060]

AFERADOBREIEICBITIEENRERIEa— /I I —ETHD, BE
NRERITHBNICEFLERRBER (RAIKBVWTRHINSER) THD,
LHOLARs, BICHONIDEELW LBENEINZBRZEMNRER
ETBIEEHITEREDOTRAN, ZENREROAIFE S - wILy—E -
I A7 X5—1 (Human Maltase-glucoamylase) . PARIFIVR - =H
—Da—4 )4 —+ (Aspergillus niger alpha-glucosidase) . & b -
—a—+rS)a—4 )4 —+C (Human Neutral alpha-glucosidase C)
CNIR - YYY—Lha—F)a 45—+ (Mouse Lysosomal alpha-glucosi
dase) . BERID a — /I I 4 —+ (Yeast GLU2A) . PARJIFIJLR - =R
SYZRDa—T )24 —1A (Aspergillus nidulans Alpha-glucosidase A
gdA) . PRARILFIR - = RSV 2D a—%)La2 ¥ —+B (Aspergillus n
idulans Alpha-glucosidase AgdB) . AJd—J)L - Y/ N\ZHRADa—7)La>
44—+ (Mucor javanicus alpha-glucosidase) . ZARILFILR - A1) ED
a— )34 —1 (Aspergillus oryzae alpha-glucosidase) . Mortierel
la alliacea® a— 7). 4 —+ (Mortierella alliacea alpha-glucosida
se) . YVYHyHOIER - RURQa—7)LT> 4 —+ (Schizosaccharom
yces pombe alpha-glucosidase) . TN AILRR - AV FUHIYRDa
— )4 —+1 (Debaryomyces occidentalis alpha—-glucosidase) . KZE
Doa—T)aA 45—+ (Hordeum vulgare subsp. vulgare alpha-glucosidas
e) . YO/MAQFXFTDa—7)LaA>4%—+ (Arabidopsis thaliana alpha-g
lucosidase) . IFONAEDa—7)L2> 49—+ (Spinacia oleracea alpha
-glucosidase) . WHERED a — I3 4 —+ (Beta vulgaris alpha-glu
cosidase) . v HAEDa—7 )4 —+ (Solanum tuberosum alpha-g
lucosidase) TH5B, LARDEY, ThdDa—FILaAVF—EDTI /B
BESNIRAHEDT—INR—RICEHFRINTWS (BHNES1~17) , 7L
W—RBHTIE., INo50FhOWTNADT I /BEIINSRIEBREZEZET
RERET D,

AFERATRERATy T DE. UTORFTy F(i) %175,
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~42, 7T4~780W\WINHAD7 I /EEH%Z 11— NT 5% (BEETF)
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ICBEWTEHZ<MESNTHY (BIAIE. Molecular Cloning, Third Edition,
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A EEZBRUTAVWS I ENTE S, MBEREMNEZEZIANLELT, &
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DEE (RUCEZDEE) 2HATDIENTES,

RIS, REENTHIAEEBRIVEESNIFG T OHESRELIEE
95, MEGBEOERITERICHZIIEL W, BHICERYT 2RFRELT



WO 2012/124520 36 PCT/JP2012/055558

FETELRRFBLEMTHNIELL, AIAEETIVI—X, Ya—os0—R
DU M=A, YIN—R, BEE, EINEVEBREMEBING, £ B
FRELTREAARMEARBRRIEEMTHNIT L, FAIAERT MY, BIF
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EfE—BOINY 5, RREYI RIS VR IBETHNISEERLY., %
NUATHNIEERRLIYEIRT B2 &N TE S, BERISOINT 256
IiE, BIAIEHEEEES 2B, BONE L TREAMERE LK. BERRE
RRWE RBT7VEZVLPHREBS M) OLAERB LGN XY/ L
PIY ) —WXETE M REICLDDRCEECE. B, MBLE, FEXQ
RIB, FILABPREI/OAX NI S T4 —, AF RO OYNITZT7 14—
TPI74ZT4 0% NIST 4 —FOZIEI/OYNIT ST 14— (BIXIE
775w U R (Sephadex) 4 (GEANILATTNAFH A ITVR) BEIC
& B4 %, DEAEtE 7 7 O—ACL-6B (GEANJILRZT P/NAAH AL TV R)
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MNITY /) —LVT7IVBEEREERTDIENTES, H. I I TGDOD
FEERE L TIXPIPES, MESXIIMOPSAZEIF SN B,

BEIF. LEDOLDICHERBE-—RIV—RZFAL TEGTFORE~
RIREY) (RELER) ORREZTOHN, BHERERERNREFNAT LI &ICL
THLW, 22T [EMEGAR (EMRESR. EMlleskS #ERR)
1 &l EMREEAVWSOTIEC, £HRERD (FWEERTFIFNFE
TH/ELNE) YRV —LPEES - BREFLRELZAVWT. HRTHIRE D
NAX>mRNA) DS ZFNAT— KT DmRNAN S /NI E % in vitroTERT 5T
EEWD, EMEEHRRTIE—MRIC, MIERRRELEICKH CTHERLTE
Sh3MEMHERMERIN S, MiEHERICIT—KRIC, ¥V /XJEFHIC
WER)RY — L, ABRRFLEOKREBRAF. tRNAREDEERRIS TN
5, SVNRNTEDOERETIRICIE., COMBHERICEE? I /B8, ATP,
GTPIREDR I RIVF—IR, JLT7FV) VEBIRE, VNI EDERICHER
ZOMOYEERNT 5, Wi, ¥V /RVEEROBIC, JIgEELLYR
V—LREBERTF. RO/ XEEEBRLRELZVEIECTHRELTELL

SRV BERICDERESTF (BF) 2BEHER LGS FRROMRE
PHEINTWVWSD (Shimizu, Y. et al.: Nature Biotech., 19, 751-755, 2
001) , TOARRTIE. NITUTDYVRIVBERREEKRT 5 3TEHED
FET. SEHEOMRAT. REICHAST24BHRORT. 87 I /B4it
RNAICKES I €22 OFBED 7 X / 7V ILIRNAS R BESR. RUA F 4 ZJLtRNA
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A [EAEEEBRR] (. EMlEY /X0 BEERHR,. in vitroBliiR
BXiFin vitrofs B BHRRR & RIMAREICHER I NS, in vitroBlERR TR
NADYEEELE LTRHWOHNTAY VR VENENRI NS, FFERNAE L TIZSRNA
. MRNA, in vitrof s BEWRENFERAINDS, tADin vitro#sE FIER%R
TIIDNADGHFEL & L TRWO NS, SFEDNAILY RY — ABERIBESUNE
TH->T, LBUYRY—IX—FBINZSLIEMNFHELL, . in vitr
o8 E /FIRRR T, BERIGKRUCHRRIGHIER L TEITT 5L D ICERIE
ICHEBERBREFARMNINEREDNEREIND,
=St
A. REE -7 )L —EDEE T

a—7)NaAv5—€ BAMNZVRINITE—E, LUIF. 116 &B&H
$2) AETIMICEY., YVNRVETIEARWT, KSRGS FRKES
R&%E—ABEMEd 2547 (One direction technology) ICDWTHE L7z, T
GldA ") THEREICERINZIBERTHY. JILIY NERENKSET 55E
MEBLTWSA, ARFICEGREELEL. YILN—XD 564 ) JHEE%
T D, SYNENICHEEBRZTOTCORZEZBIEL. RZED,
(1) IvEa—4707S5 L% EREEARDOKE

T6EDFLANLTHEERZE L, £ ) THEEREL AL L2 FRERE R
$5ZEEBMNELT, AVE2—49Ya3IL—YavEaERELE, XRESR
BERMAREINTWSE MMERRD a—J 325 —€ (BEHNES 1
) ICBAL. TGOIFEECEHNRMBICE DWW MEFIZREIC, VK
1—422IL—YavIlLYEREBARZRE Lz, EFMICIE, HotSpot
Wizard 7O 47 5 & (FESEEFCHRPavelka® Nucleic Acids Res. 37 W376-83.
(2009) ) ZAW, Eha—JLaAY Y —CILBVWITEEEARIIRE EF
BINZT7I/BAEHELALEZS, 3SRAD7I /B (3854173 /8 : Y385
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a—7NATF—EREOT ZEEREV, CLUSTALWZ BVWT LEEEREBEAR
DEEDEINE T 4 X v MNEB L7z, Y385, V491 R UNG3LIE WG N6 ks
OENDHEAMIAES BEICREINTVWEI ELNL, BROKEICEER

R THEDEFERTEL, INODEREBARICHIST 57 I /BT AN

JILEIR - —ZH— (Asp. Niger) DTGTRELAE (1. C) , Y38IIxwind
273 /BRIEW3A3TH Y, VAUIKIST 27 3 /ERIZVA2TH Y . N535(IT 3
BE BT I BRIESA6THD, INOLDTI/BRICEEABATDLHDT
SAR—ERE L, SVILTSAY—5EBWVIA VNN—APCREATEEEA
BiTo7c, KGRI EESGHL, SZ7Ly TORICY—T > AETZITWL
 BEEANEHER L,

(2) ROV —=v %O

ER L7275 R REBRINscIMRICTEESIR LIEE Lz, BELFER
DMLIBTEILL, DBINBREBERETCOY Y FILE L, REVA
ZLERAWERABBICEIY TORDRMHEEREEZT >, ZDER. B&
Z10~5065 IR HME L =BR Y v TIuzdoni,

BREETHDIVI N —RZRWINKPEEEZRHE L, BEENRKE
BIRNCARD LD ICHHEL, MKSBICLYERT DIV —2%, J)LO—
RAFIH—E (60) &RVFFIEH—E (PO) 22LT7I/F7UFE) Y
- 7T/ —IILEBRICEYERL T, D50%[ETHETEEILLE, ¥
ILOA—2ABERICLYBRER (RYVT—R) BERL. BAEISERT
WIA—REZEWH LT,

) THESRELAANRD /-8, HPLCIC K 24mA4 ) JHEE T L7-, &
BELTH0% VILN—RAKBRERAWT, £XT 24" JfEERE L, HPL
CORMBGIELLTORY & L,

75 L : TSKGEL Amido-80 (BRY —)

ST : MeCN/H,0 = 2/1
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HPLCO T PEEE TS 7ICT 2T & T, ThENLERT 24 ) THED
BHEHE L, MEORVY) —ZV TEOBEER 2 I,

(3) 173 JBREHRIC & 2 HEENETCD T

TARILFIA - ZH=—Da—-7)LaAv5—€ (BEHES2) ICEVT,
FEREEE AL (Y385, V491, N535) [CRIGT BAIE. BlL. W343, V452X
I3S496ICPCRIET S VY LEREZZBA LKL (173X /BEHR) . EEZAR.
=V R%E{TWVW, BALERAZEAZRELE, BONLIEEOBERETG
(W343M, V452G, S496V) ICDWTHM L7, . FHEERZITW. 73R 3
FHRDS VNI BENMEELEBICKELTWS I &, TOBRICIKDEESE
MRNHD EEERL T

T, BREVYI N —RBAREEE L LT, 4 IBESECEEZREL L
o TOWHRTHD, MEIMAHPLCNY — VAR 3ICRT, HER (W) T6A
REIELY Y LT, HEOVILbN—R0E—I7RA LT, Z)LO—
A, AYRIVE=Z, N —=, 4AYTIDMN)FT—RODE—IDBRLND
£ o72 (B3, A) , I5IC, 48O 7ZIL2DICadrnizE—o»
Rohk (B3, A,

—F. WTEHE LT, BERETGICHEWTIE, EEDOYILN—ROE—7
ML T, JIaA—R, YILMRYA =R, X —DE—-IUNRESN 3B
£ o7 (B3, B~D) , ISICA4EOITY) PICIDICEE > E—I N
Ronh/ke (M3, B~D) , BERETCOEKT 24 ) TREIINTEERY, 1
YRIVRROA ) THEOERENAZET LTV,

RIS, HPLCO T ) PHEEAEET 5 Z & T, BEAZETCODL ) THESHE
MENTE B Le, M4 DTS 73U LD PEHEBEDOEGE 2R LAEED
THd, MTHEIELULEDA Y TENER L TWVWEH, WThDBENRETGIC
BWTH, EXT 54 THEOL) P7EHBENTLY HIRELLA>TWVWDS (B
& F20%DIEM) S

BYEOT I/ BROBREEGEEHORRZANIENOT. EEZGA
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=Y (W343T) . JI& 3Bk (W343E) . /N> (W343V) . JILo 3 (
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EIGOAHEMNTEY HEEXKENBNTWE (5. F) , 3FEULOA) I8
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BRICENE WA D,
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Talb—23>»Y 7 hTHBME(Chemical Computing Grouptt) % fF > TTGD
BREARERE Lz, TOBRIC, FHEDOIS CEATHEZT7ANRILFIR -
“H—ETARLVFILR - Z RSV ADEIELEKTH T, BEBAR
BT DR ETo 7,

TARIFIR - ZH—DTIGETARLFINA - Z RSV ADTG (a-7 )L
OY4—+tB) O7 I /BREINNZAHDBRT —IN—AHHAF LT, MOE
(KA A AV E 21— —ETYVNIBEET) VT %51T27 TNETND
7 X JBRBLA A TTIC. MOED T —49 R—Z A SERMOSWET 2R L K,
ZORER., EB508RALCENNSEY LT, B MGRBIENE, RIS, 2D
UREEET Y TL—MILT, ERETRDYVNRIVEDET) VT %1T>
feo 7135id TAMBERO9] T. AEMRETIVEHMEMEKL T, ®REMICIDDET
IWIBIEZER L 7=,

RIS, Ry Fviozalb—vav@mesw, EERT Y NOFRZIT
ofc. 7135% TMMFF99x] ICERTE L T. MOEMSite Finder TR4 v kDR %
To7ce TORR., MHEEBENICKRT v b ERDZAENOH 2 EFHBEHIE
BFAINni, 2IT. BEOMXLETHREINTWBTCOEMFO &%
57I/BERELT, TNRETNOETILOMUEZRELE, LT, &



WO 2012/124520 46 PCT/JP2012/055558

ML THIEROT7I /BN EENDHEEE, YIaL—2 3V THES
h-BEERyy MERE LT

[0096] EFUVIJICHMMLEZNETNOIEEEERT 4I1CRT, 7ARILFIL
R+ ZH—DIGETARILFEIR - Z RS ZADTCO#EELET 2 &, FE
CE RGO FEBEEZTICLTETV I/ LEICEEHLSY. ThENDIL
HREEICIEREREBEVWHS RSN, YIal—Yav L EERyy bl
BIdE, PARIVFIVR - ZH—EHURTFZARLVFILR - Z RS VAD
BEERTY MINILKB>TW e, PARIVFIVR - ZH—TIF307 3 /8
TEERT Y hBEBRINDZDICH LT, PARILFIVR - ZRF VA TIF2
27 /BTHEEINTWE (14) ,

[0097] RIS, PRARIFIR - ZH—DTCHT I /BREFI&E T RANRILFILR - =

KNSV RDTGH 7 X / BEECHI A CLASTAL-WIC L YW 7S A XV M LTz, 2RO 7T

T /BENALETEE, 02005 VR JEOHERMKIKELS. 7I /B
—HIBENEIFBGEFEINL, LHL, EERST Y MOEAICIE > THBR
LGB ICITENDOERMELNE L. PARILFILR - ZA—0OEERT v b
TIZ3VERIIEDT7 I /BN —BHLTWT, PARLFILA - ZRSVAT
F22EHRIMEDT7 I /BN —FH LA (B15) , ZORRIFE. EEICEADS
TI/BEEHROENLY IFEICREINTVWSEILEZTREBLTWS, —
. —BLAH -7 I /BREELCHREEE NS AV ETIILT. B8
HEANTZEDEFRLE, 2T, o7 I/ BE2EEEANEHREL
7z (B15), I5HIC. FTIKEREZALN343ES46MRE TN T & D
5, CNFETICAWTWEE MTGZHW/-Hot spots wizardiCk b I alL
—aviEAErH B EERT,

[0098] EIFRICTRANRILFILR - ZH—DTGUICEEBAT ZLHDICTS1Av—%5K
L. IV LTSAY—%HWA v /X—ZPCR (inverse PCR) ZTZERE
BA%To/, KIBGEICHESERL, =L v 7 (nini-prep) L7EHIZY
— TV ABHEITV., BEEEAEWE L, I5IC. BRICHEESRRL T,
AR BERETCZRIR L T, BzTo7, ERICERL7hH S, S49
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[0099]

[0100]

[0101]

[0102]

[0103]

5&C498M2mICDOVWT DR ETRT,

(2) SA95THZEBITGED FFAE

TARILFILR - ZH—DOTCICHEWT, 495FBHD ) >~ (S495) ICPCRE

TOIVILEREZEALE (W PI/VBRE®R) . O— TV XA%1TW. BALEK

BEEARTEL. AERTGICDWTETET >,

INSDWERTCICDOWT, HPLCZRWTA ) ITHEERCEEZRIE L T
BLi, BEE LT, 50%vIL h—RKAKR. 1Y~V h—RKBR, KU
EOA') JETHDITIL MRV IF—AKBR =AW, RINEE%Z50T &
L CArEBSR (RILh—R, YILMRYIF—RICDWTILM8BERE, 1V~
W —=RIZDWTIXI6EFE) 1 v FaR—b L7,

HPLCOT Y PEEAEET 5 & CHRERTCHZ ) THEABIEME % Lz L
oo BEENTILN—ZADZEICE, SEULEAEL EOT) PEEDEEHE
. WTEEEARTSA95GTIE A E < Ao TUWN =AY, SA95P R TFS495T T I3 L
TWE(E16),

BEENM VYT A—DBAEICIE. SEULOT) PTEEOEEHE. WS
AR TS495G, SA9BPRUSANTAREL m>7=(R17), £/, 4EU LD
THEBEOEE L, WTE AN TS4956R US49BPTRE K AY ., £ JHESKEE
AELELTWEIENTERINA(ET 7), HPLCLOE—V 2R 2 &, 3ETIE
AVYRIN MY A—ZMEMLTHY . WTERRICEERETGIE a-1,61CHE
ZEBIBTDEMNDH D EHRANTE S, UEDHERMN S, S495G, S495P KR TS
AVD3TEFRIFT a1, 65 E DA ) THEZSUALEIBMNI B & ah o7,

ZIT, BERETGE 7Y RIEESIIHT 2 RIGKELNRLR S D TIEARL
NEEZ, BEDOTILAY MaRICNT MK EEEZRE LA (K18
) o BEELTYILN—RKABREA YL N—ZKBRERW., £XKT 2
JINI—RBZEET DI &ETIMKDEFEESEZTML 72, WTIZJIILOY Mg
BICH L TCa-1,4EEE a-1,6EE0RAICEERMUELrHZ & %EZRLT
W3, —7., S495A, S495G, SA95P, S495T R TrS4A95VIE~ L h — 2 DINK LR
SEHUEASNTEIYEETLTWVWBED, 4V TIL b—2DINKDEEEMEIEERBYIC
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[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

EFHRLTW, UEDBEY, S495% B L 2 @EWETCE a-1, 6EEICR T
DREMNELL TUW,

REIC, MHEEEZEOTIL MRS A —RICLTH ) TJRBERRIGZT
W, X7 24 ) JRANTETCE BEXRETCOBTH®R LA (1 9) , WT
BTGTRH /N I—ZADLEULEDTY) PET, BE PBEEENBI TV
Teo 72710828 THOENKREE L, RIGHICMKDIBNETL TWE
o BEWETCTIE, WFhE4 ) TEOEMIR SN, $FIC, S495PE & 54
ISVEIDIEEWETGIE, MKDEI NBREADLRARY, R EDERMRD
%< B>TWk (1 9¢) ,

BEDEY, af, HRNLEEELEET 5 BENETCE BRNET
BT EITHIN LT, T, BERETICHENT 24 ) JfEldal, 656230
EEHRATESL, ) IBEOERENENT 5 &N >,

(3) CA98TRZ BTG FTAh

TARIFIVR - ZH—DTGICHWT, 48FBDL X741 > (€498) ICPC
RECSVILEEEZEALL (I PI/BE®R) . O— TV R%ETVWEAL
REEEZREL T, WEETGICOWTHETZ1T> 7,

INLOEEHRETGCIDOWT, HPLCZAWTA ) THEEREMEZRIE L T
L L7z, HEE L TO0%<IL h—RKAREHAW., RIVEEDS0C TA80FE 1
vF¥FaN—rL7%,

HPLCOT) PEEZEET 5 & T, BERETCOA ) THRENEM% L
Bl (20) , 3ELLLOT) PTEBEOEGE ZHBRLILE IS, WTE KA
TC498L&CA98SIE T ) PEENIAEZ L RoTWe, F/o, MEULEOTY 7E
EOASTHRABKIC, WTE bR TC498L & C498S TIFIE A E RO T,

INFETORFEREF A2, BERETGCTIE /I MESICHT DR
ISHEICEAEDELTVWEDOTIFRWHNEE R, MKSEFEZRHET S &
WKL EEELTYILN—RKAREA VI N—RKBRZRAW., £/
TEHINIA—RAEETEE L, B2 1 TRT LIS, WTELERT, C48LRT
C498SIE~ Il h—Z2 DMK DEEFEENEVW EbI >k, oo ThHDRE
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[0110]

[0111]

[0112]

EWETCTIE, IV =K EEE AV IV b — MK EEEHEDLE
RICKBRLRERAHSN, al, HEEICHTI2HEE A MELTWEZEED
H b,

PED@EY, C48TIFEEFEAICLY A ) TEERNP LR T D EHRS
Nic, Fle. ) THOESRELIED SNIEERETC (al, MiFEMLRES
BiEMETRYT) Z2BERG TSI EICKII LT,

. SEOREHTE W TER L7 S BERETCD 7 X/ Bfg5I % IR IR
ER

BAE=74 : S4956
EAE=75 :  S495P
BAE=76 :  S495V
mAE=77 : C498L
mAE=78 : (€498

C. BERETCOREIHEADHER
BREMDBFANOEBERETCOGHA TR ZIMT 5726, ATHELEET
WRERAWEERRET 7, TOETIVRTIE. BSIPEERBROT IS
—ETHBLTELDA) TRICH L TIGHED L D ICERT 2 D H % 1
5, MREOEIWIIKR LT, BROPHIGEWEEEIZETZIZ—E&T6
ZERAIE (309~285fE, 3TCTINR) . 20%. ¥V 7YV I L TERR
INEElE L, LT, &M LAEA) JEEZHPLCTOM L, RINT 27 3
S—tElF. ERHPOTIS—FOEICHEETS1.45 Uml& Lz, £/, &
BID PR ORRABE 2. T6EIF20ug/mLE Lz, T, RBSO D
— L DFMETRT,

(Foba—i)

(i) BHY (ROFRMKARHE) & I FH—ITHMFTHEREL. M NaOAc/Ny
77— (pH5.0) %Z1/208%MA %,

(ii) 340 |OBERBREERT D (F VN VRE : 20ug/mL)

(iii) AZZHAREIC, ()DENYP 0.65 g0 7IF7—1F 1.45 URUVEER
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[0113]

S ELUNTA s N I

(iv) 3ICOBATI Y FaR—KL, 0HT&IC200ulEvY4 /0T R b
Fa—TIHr )0 T9 5,

(v) BAERA I L TBRRGEELEIE S,

(vi) 12000rpm TROMLIE L 728, EFZHLWF1—TIIH% T,

(vii) 120w L&Z2ELL. MilliQ (BHEE) KTIHEICHERT 5,

(viii) LUFODZA4 THPLCERIT S %,

(H5 LEAM)

715 Ls; TSKGEL Amido-80

S, MeCN/H20 = 2/1

Mg, RI

TE; 1 ml/49

W L7A) JEEZHPLCTHEMLAEERZRK2 212839, 7X7—EDRK
ML >T. 2EOFED D BA~B0D VI b—RICHED (F22 (a) ),
T, IO M)A —IARCIBEORIV N T NS —ABEKT B, 7
WIA—RFFEAEERET, 2BEISIEPBNET R ARD, FEE (W)
TGZRMLZEE, JILI—2ADOERENREFHICIEN L. RIGHEIK602
BOSIEEAYRILN—ZXDEMEFRD. BFERBE &EHICHEULDOA ) THE
R L7 (B22 (b) . (d)) ., al, MIFENLRESERETCTH HW3
AR =HZE . BERTCOBE ERAKICTIL N —IA DB INTHEE:
BRIEDSED, RIGFER302ETIE, FEETCEDOBT, KT 24" I8
ICRKRIRBWERLS, YILMMN)A—R YILb—R, J)VI—2DE—7/
NPROLHND (22 (¢c) ), TED—AHT, WBAME TN I—ZXDERZIMA
BAL, I h—REMELUEOA Y TREICEGEHB LTV (B22 (c) ),
BPERITCE (S ERAIC, W34BMA R L 2B & ICIE3FELLED A ) THEDRD
EP R, BRIICERINALA ) THEOEIIEERICZ W (22 (d) )
o EMEDHPLC/NY — v (RISHIAE0D1E) 2R 2D &, W4MERM L 7235
I, 1Y E—ROE—7RBHLNT, 14 XDKERLY THEOE
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[0114]

[0115]

[0116]

— IR onk (K23),

DLED@EY., BERETCTHDWMMNAEFERT S &, BERTCEFR L5
BICHBRLTAYTILN—ADERENBEPTE—AT, YILhMYF—X
DEODBERORWal, MEFEOA Y TEOEREAEN L /2, RIGHHIEKEI0D
BTHRT D&, BERETCGO VI A—AEREIEFERTCICELRT19,2%D
BWOPTHY, IFLLLDA ) THEOEREILFL2. THDIENTH >, D&
DT, ATBIEETILRICBEWTE, A7) IBOEKISET 2 &0 D, B8
RETCOERAUNEMIT LN,

D. B4£ER (WT) T6& #EERETCD B

(1) S h—2REEBE L) THEAK

al, A FEMNQEREEZE T 5BERETCZAVL., ol MEED2HET
HEVIW M —R2HEEICLTH ) TEEARIGZHATEI S, £) TES
BRAEE A>T, TOEBAIE., o, RN AGREEEE T 2EERE
TelE a1, 4ESICN T B RAEMES., YILN—RZEEICLTH A TESE
MRS TDICEEFRVWC EILHDEBbNh, 2T 1YL EN—R%
AT 2EBREFRINIE I N—XE2EBEICLEBETH>THAU T
HEERRIGEEDONDIDTIERWAEEL, YILM—REAVYTILE—2X
ICEHY DBEREM 2 R DWTEITG S 25K A TG (S495P) ZMHRA L T4 J4E
BEIT /. EMT B4 THEIZHPLCTHRRMT L 7=, 4. HE & L T4~
h—RKBRZBW, 50CTBRBERIGEITYO & E LK,

SA95PEBMMDIZH &, WIBIES4%BPARE L2IGE CBAL2 - 1, 1 : 1
XiE1 :2) IZ2OWTA Y TEEREITW. £ LA ") THE%ZHPLC TREAT
L7z, SA95PEEMMDIZE. SETH B/ —RITENRT B4 LD F ) THE
DEMIEIEFBICDRWN, BIE, AEUEORIGHEE ARV (K2 4 DS495P,
B2 5®MS495P) , —7, WTEL&S405P% A LBEICIE. WFhOEEST
BELTH, SEULEDOA) JEEEAEL LEOF) TJEEDEELHIEML
7= (B2 4 DWT:S495=2:1, WT:S495=1:1, WT:S495=1:2) , BRIEBTREE
. SASPEMODIZBEITENT 24 ) TENMEEAEN ) —RATHHIDIIH LT
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[0117]

[0118]

[0119]

. WTBY S SA05PA A L7=BBICIE/IR ) —REAYTILN N A —2ADER%E
= (K25, REITRLEE—SD) | BICIHAELUEDA ) THEOEKREER
Honf, UED@BY, WTBE ol, s ENLREGEEEEZE T 2RBENRETG
OHABITIRNHY . al, MFENLEREFEE2E T 28 ERNETCE M FHA
TIERIGDEE R W al, 4EESORENIN OB LY TEEZENT 52 E N HHET
o1,

(2) BERETCORBDEFADEHMA

al, A FEMNGEREEZE T 5RERETCICOVWT, ATHEEETILR
HERAWERRET>R, 7ONI—IIEZEREC. DFAEEEAKRTH S,

BEHBRICTIZT—CEDHERMLGE. £HT 2HELHIFI0~50%1 <)L b
—RERDB, Tl SEOVILMN NI A —ZARVAEDOTILN T RS =N
£ MY D, INSIEFTARTal, HEEDEETHDZ DD, al, MFEN
REBEHEEZET2REE a-/II ALY —EOBMERTIERIGIVEET RN
ERbhlk, 22T, DO (1) ERERIC, WTRTCE BIEWETG (S495P) %
HALTAY) TGN EZEH» T,

F9. BOPICTIZ—EELWTEZRMLHEE. 302EL 5 RIGHHE
H. JILVA—RAOEREMNREICEMLE (26 (a) ), £ RHH
BREOD DS A VY RIL b —ZADERMR L. SEULDA Y THEICDWTIFREIC
WP ULice —H. BOWPICTIS—EESMABPERMLEBEIET I 5 —EIC
LOMBOER LRI ST, RISFHBI209ETE., FEAENTILE—X
CNIMMNUA =R, YILNTRSA—RDELETH>7= (26 (b))

o WEMIC, 7IS5S—1, W RUSAPOIBIEDER A HA LB

(WTE! & S495PDEAELEIE T + 2) . I b —RDDEHNE U TSR RIGH
EIT L7z, RIGEIB0DBLUEICE T, WIBIBH RT3 LEDA Y T
MEMEMLE (B26 (d) ) , 3SEHOBRZHALLBEIEVILE—ID
B ESELUEDA ) TROEEDEMAIRO LN (26 (c¢) ) . YT
HEARNEALEEZOND, EEOHPLCIRY —V AR 2 &, SBEDEZE
BRLEBEICE. PI7—FBILE>TEHRLEYIL =R ETILNMNY F
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[0120]

[0121]

[0122]

—2DE—INBYTB—H., 1) —ARMEDQL ) THEOE— IR S5hi
(M274AT. RED) ., /= 7I>—CEIWTEOHZHRALEBE (K2
TET) ERBE, SEULEDA Y TENMFEAERD LAV EnhAY
. SFEFHOER (7IF5—tH, WIEIRUS495P) OHRAN L) THEOERICH
RHUTHDEWVZ D,

DEm@EY., #Y) IEEENT 5 LT, WTEE o, AFEMNLREREE%
B 5EERETCOHAIED THRMTH D I ENTRINE,

EEX L OF A sgtE

AEAOREE a — NI 5 —EFREGHZEEI V. JORFMEEZED
L. ) IREOEE (§K) ~OMAIFIND, /. XEBOREHE
FELEABRLEOEGER I 2SO FRELTERTHY., BEa -7
WAV T—EDOREICHBEING 2,

ZDOFEBRAIE, EEFEPFOREOFERVCEBEHIDHRBICAMSRESINS S
DTN, FFFERKOHLHEDOEH ZERE T, HXEEIBZICHETED
HETELDEHMERDS CORBICZEND, ARAMEOHRTHIRLLHRX
« RRARETAR. ROFHFARLEOARIE., TOLTORBZERICEL S
T5IHd2%2&EET 5,

\N
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FEk DEIH
[EEKIA1] a—JNAVET—EOTI/BERINICBEVNT, UTFo()~04)H

LRBPEIYVBRINEZ—XIEZULEDO7 I /VBENSMMOT7 I /BEICE
BINETI/BREINSRIZBERa— T —F

(MENES1ICRT 7 I /BEHO3IBBAT I /BRICHETE7 X
/B8 ;

Q)EHNES1ICRT 7 I /BEINOANAMT I /BRICHEETE7 X
/B8 ;

Q)EANES 1ICRT 7 X /BEEHIOLAMT I /BRICHETE7 X
/B8 ;
(4)BEHNES1ICRT T
/B8 ;

B)BEEHNES 1ICRT T
/B8 ;

(6)ERHES 11 d 7 X/ BEECHID53746L 7
/B8 ;
(MBEEHNES1ICRT T
/B8 ;
(B)EHNES1ICRT T
/B8 ;

(O EHNES1ICRTT
/B8 ;

(10)ERHES 2T 7 I/ BENDSIGI 7 I /BICHAT DT
2/

(IMEHNES 2T 7 I/ BEHND8M 7 I /BICHAST DT
2/

(12)ERHNES 1ICTRT 7 I/ BENDE30ML 7 I /BRICHAST DT

T

1

J ERERHIDAS0GL Y X /BRICHEE T 27 X

1

JERERHIDO3AML Y X /BRICHEE T 27 X

1

JERICHEHH T B X

1

/ BRECS (05384 77

1

JERICHEHH T B X

1

J BRERHIDO54L 7 X /BRICHEE T 27 X

1

/ BRSS! 055641 77

1

JERICHEHH T B X



WO 2012/124520 55 PCT/JP2012/055558

[E5KIR2]

[E53KIR3]

(13)ERFIES 1 ITRS 7 3/ BRERFID68II 7 I /BRICHEL T 37

/B
(1) ERHNES1ICRT 73/ BETIOSI 7 I /BRICIHY T 27
3B,

a—JNaATVET—EN, Eb-TNI—E-FILITIZ—F (Hu
man Maltase-glucoamylase) , ZARIFI X - ZH—Da—7)L3
o & —+7 (Aspergillus niger alpha-glucosidase) ., E b - =2 —
NSIa—2Z )24 —+C (Human Neutral alpha-glucosidase C)
NDR Yy —ha—-7)3 45—+ (Mouse Lysosomal alpha-
glucosidase) . R D a— /)2 ¥ —+ (Yeast GLU2A) . 7 AR
IWFIR - ZRSVADa—7)La> 4% —tEA (Aspergillus nidulan
s Alpha-glucosidase AgdA) . ZARILFILR - Z RSV RADa—9
L4 —+B (Aspergillus nidulans Alpha-glucosidase AgdB) .
LAd—=I)L - YNNZHZXDa—7)L3> 4 —+ (Mucor javanicus alph
a-glucosidase) , PRANRILFILZ - AV EDa—J/)LaATF—F (A
spergi Llus oryzae alpha-glucosidase) . Mortierella alliacea®
a—7) 34—+t (Mortierella alliacea alpha-glucosidase) .
OBy AOIER - RRODa—7I)LaAY ¥ —+ (Schizosaccharo
myces pombe alpha-glucosidase) . /N A IR - AUV FV4H
J2Da— )24 —+ (Debaryomyces occidentalis alpha-gluc
osidase) . KEDa— )24 —+ (Hordeum vulgare subsp. vu
lgare alpha-glucosidase) . O/ O0FXFDa—7)LaAT 45—t
(Arabidopsis thaliana alpha-glucosidase) . IFYNAEDa—4
JLO 4 —+ (Spinacia oleracea alpha-glucosidase) . WHEXRIR
Doa—)3 48—+ (Beta vulgaris alpha-glucosidase) Xt
Y HAEDa -4 —+ (Solanum tuberosum alpha-glucosid
ase) H2. FEKRKETILBHORZER a - /)L F—+,

a—JINAVET—EDT I /RESN, BHIES20D7 I/ EBES
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[E5K1R4]

[E53KIR5]

[E53K1R6]

[E53KIRT7]

[E53KIR8]

56 PCT/JP2012/055558

ThY.

MO7I/EMN’ET I /BENDIALTI /R, QD7 /B
AEZT I /BRECHIDAS2GI 7 X /BR. QDT X /AT X / BRECS
DABLL 7 X /B, (D7 I /BEMNET I /BENOMNOLY X /B
OOV I/BHIET I /BRI DANBMT I /B, DT I /B
AEZT I/ BRECHIDABAL T X /BE. (D7 X /BEAERT X / BRECS
DAL 7 X /B, B)D7 I /EEMNET I /BRI D3 X/ BR
OOT I /BHET I/ BRERHDS3MuT I /B, (12)07 X /B
AT I/ BRECAID6626I 77 X /BR. (13) D7 X VBN T X / Beld
BIONSAL 7 I /B, (14)D7 I /BAZRT I /BBERANDT21647 X /

B3, BXREICREBORERE a -/ LIV 5 —1,
ERINBZT7I/BNAMNOT7I/BTHY, BERBOT I/ BH
SRTAV, PRANRSGFUR, XFAZV, ERAFIV, T3,
JIZIVTSZv, )Py, RALAZY, TV VEE N Y
TGWVEIIY, PANRSGEYRIEAVOA D THD, BEKRBEIICEKEH
DRER -7 5F—t,
BRINZT7TI/BAQOTI/BERTHY., BREDT I /BN
gV, PANRSEVBIIITLY I VEETH D, HRIEIICKEH
DREE o — 7))LV 5 —1,

ERINDZT7I/ BNAR)OT7I/BTHY, BERBOT I/ BH
WYY, PFRRSGFUYRETNIY IV THD, FEREIICEHORE

S

Ba—7)av5—1t,
BHIND7I/BANNOT7I/BRCQOT7I/JBTHY,
BHEOTI/ENS. (NOT7I/BICOWTETANZFVET

Y, QD7 I/BRICOWTIE TS ZUXIET) O ThHb, 3K
HIILEHEDOHEE a— /IO 5 —t,

BHRINDZT7I/BAMNOT7I/BRUB)OT7I/BTHY.

BEREOT7I/BAS. (DO7I/BICOVWTIETZR/INSF VX
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F5RIR9]

[E5K1R10]

[E5KIR11]

[E5K1R12]

[E5K1R13]

FERIR14]

[E53K1R15]

[E5KIR16]

[E5KIR17]

[E5K1R18]

[E5K1R19]

E5RTH20]

EXFAZVTHY, QDTI/BICOVWTIEIvOIYY, Tl
FoU, VATAVRXIFRALAZVTH D, BRESICEHOREE
a—7IaTE5—+,
BEMINDZT7I/BIG)OT7I/BTHY., BREDT I /BN
gV v, TA)URENYUTHS, BREASICEHOUER a —
JaAvy—t,
BEMINDZT7I/BIOG)OT7I/BTHY., BREDT I /BN
O XEE) v THEH, FREIICTHORER - /)T
_-E“o
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