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?>=i*> KfE7ja£n «HH $ t±- s n^i^tc fc^xm^m£y.temmm 
L< s 'j L 

-7X=Ul/£>®&££JI5ft£ LT, ^^©E^^pnpM0)^®ii^;i(>: 

Z(Dfe^MxtJj/tii'Z & -o T, E^|3^pnp|R®^J: <J t, 

#SicbitiN7x =i;u kf>112 - $0u =i *> 

£ £ £ ifx ̂ z>(bx\ ^ £ is tix iN 

tc(Dt±m^mr^ %tis mmm^ w^ht\ 
tchb^TW#acg|^LiliN7'x=i;ue>i|2 -?'ju=r> KM7K^r0#W^ 
£§Uiit~ £ £ £ •? $ £ £ IN 9 9.titcm&1?m bti^o 
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[0027] 

#pnp)^iP^^^ iYM. 

P°P^^ EH^nnSl^ ^ 

wmw%:mf&tz>7xzu[s¥ym.2 -^u=^> 

^3fcft 14© £> £ ̂ T? £> £ £ t % tuJ1 £ ft b tlr IN Z> Mm. 7°7 > h IZ^ 
fflLTt, U£:teZ:(D70nizXlz3zm%:^tct?& 
tiiftz. IN «>: IN 9 fij £> tl £ <> 

[0028] *Wmm&J5}t;lZ£-iTm^tiZ>7XZ\)[s¥ym2-<7)l'=\i' 
&FnmWte£lzM£>bti&$L&fifts ttet)%, %L 

il 5 0 7 0 nm%U±, ^ 5 3 y, m 
JU± 1 5 O/im^;i06f^^ft04 0 7^6 01f%ttt§liJt^ 

CiltS c ̂ ^zti^^mt, 
'fbfj±nn^^\ E;fSp|3^qq^^\ XfctElfSnn^^£. LTffiINX^iut>sb(D 

vtmy izim-ezzt^? m& 
tfmbti^o isb[z, *wmm&j5}t;iz£-iTm^tiz>7xz\)[s¥ym 
2 — ^OUZI :> KM7K^r0#W^ti, L -:PX=UUtf>It&0;/X&D-? 
JU=I-X£#W U Mo, 11i%^i 
T:'h^(DT:\ ittlkSlSgK h 'J y(b^ttlfrt L -:PX=UUtf> 
nt*wLmz[sxmit-ztitcM3i-i*$>2>izibfrfrt>t>t, msn^wi&n 
ft if © l*l IZ 7 $ y S £ # "T £ ffe/£# £ ;Fb^- L T t ft £f 0 p°p ff £ 

^iB-r^^ati^^iN^iN^fiJ^^f^ti^o 

^Ti^3ti£:PX=uutf>l£2-?'JU=I^ KM7K^r0#W^ti, L-77 

x=i;ue>ii#M^M7K^^W"e0KM%;&|Sx0. 1 ii%^Tt^5 0 

^Mfalc&iife-eafe©^*: LT, #p°p^^, #p°p^iP^^^, 
'fbfj±RR^^\ E;fSp|3^qq^^\ ^.t/EsfSpP^^ t. L Tf'J f %> Z. t. jfiT:' $ •?> 
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[0029] [gll^SCft^yXPJUtf >I|2-$Ol/P*> 

It 2 — £OUPi/ 

(D-mxfc&0 

[HI2]ffftizmftfr bftz> Tx =i)u tf yIt 2 - #)UP $/ K0 
#-i4 x m iz£&m3ix$mm^t>-y a>-m x&$0 

[IEI3]£MffilZTXZlJU£'yM2 -7'JUZIis KftSzKJfinl! AN <b &£> 7X =1JU tf> 
It 2 - ?'JU =i -> V > 0 p K • yMl%IZ£Z>^X$£ 
0 }ff y <? - y (D-mx fo § o 

isy On K P J: i>^Xili[5]iffyN0^->©-^iJ-e&^o 

[|15]^^B^-efflLN/c^>/<51;L/7. • 7T7P+^-^7^I/7, Tc-91fi 

JCCGTa s e}i{s?£#frfI$lPLD N A TpRSET - i BTC1 2j 

[ m 6] A 0 — y % fH t El X S> £ o 

fgEfclfclfcTS/cafrCDJBIB 
[0030] 1 . 

*m mm IZ & I vT OT <D sg&&~F <Z)BD*£ ̂  u X ^ § o 
[0031] <*£IHbl£> 

IN9 r7xpJUtf >lt2 -?'JUP v K$$TK$£HIZ-D^X<ofan 

IbJtJ tit, TlBiC [1] 

[0032] it [ 1 ] : 
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imi 

ISIHbJt(%) = "S "° x 100 
H ioo —Ho 

2-^;u=i v Kte7KIS0BH#^^^2i 

Ho :|!K0<][z^^ff^a5^b^TX=];ue>^2-^;u=ivK#^|»^2p 

Hs :ffiKK#££'&7*3JUfcf>&2-'5^U3*>K'£^l&£a>f»£X!S[i]iJT 

[0033] it [1] JC33^T, MHtH10(^ H 0% HsW5iIt45^Xi|S 

mny°uy^)\y (P r o f i i e) it mn, 

m^xmmn^ny 
•i :PX=UUtf >I£2 -?\/U=l -> KMzK 

^ o INT © 0#T£ l/rfr£^ X^lUJfr7°• 7 -f JU 

fr£^IMbJ£KoiNT©$ffilii£^-r£;£££ LTti, /\-v> 

7 * £>ti£0 £ti£>MW;£©9"^ 

^s, ztiboMffiumzs 
iN-ftltP >L°ZL-^-V7 K^x^-fb^tlTlN-SC^^^^ SJrfr-2>=l > tf 

i-^-V7 K^x^^lN-rtl^^M^tl/cM/fgS^iix/c^Xilglg] 

#T gg £ ffl IN £ © 7WlB£--e & £ o 

[0034] #¥#HIH ! 00^:^^ r^ffft^:PX=UUtf>I£2-?'JU=I^ KMTK 

AN £ & £ J7 X =1JU tf >112 - ?'JU =l *> KM7K^r0#W^^I^^J 

LT^ :PX=UUtf>I£2 -^JU=^> K^OINX®M^^9 9. 911%]^ 

± (J^Ts 4$i;:c:£tae>&iN|jgijN *B£«ffl#-ettffM%£ r%j m§E"t£ 

o /c/cu ^0^lffl»"eiN9^r0jb^^^^ti/c%tic®^''j-eti^iNo ) -e 

fe^^xti^r0"efe^T^ ^xsig[5]j/fA^->^feiNXN 7x^jbb' 
>112 -9')\sZ\is t°—U. ̂ mtttZ7XZ\)\s 

tf>I£2-^JU=^> 
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ait Ltii, xteztizmsmikLxmbtizTx 
=uutf>l£2 KM7K^rH#W^Xti77x=i;ue>l|2 -^;u=i 

^n&0 mmz, ^nft^:px=uutf>it2-

V)\s =1 v KUTKIPII £ & § ±§E7 X =1JU tf >112 - ?'JU =l V K^7Klp0B0a 

W^^I^^0^Xi|g[5]J/f7oP7 -r /\-v>X;£tCd;£=l >tfn. 

-^-V7h^i7i:«L/cil^0MH1Oo(t 7 0. 2 7}^ 

7 0. 5%gj££&£0 

[0035] MHiH 0*M6bZ> ^m^zm^n^frbt£Z>7X^)\s¥yWL2. 
- ?)\y =l *> £ L T &, 7X =1JU tf >112 - ?'JU =l *> K 

^OINT®M^^9 9. 1 %U±XfoZ>m^Xfo-?T, 

0• -tzttfr77 =iJU tf >l£2 -? 

JU=^> l/r 

±.mLtcmm$-M^oo**fo%Wkmun%:'M.wL(D 

UtiSkMc^fl? U )IlsL/c^, ;^$£'JtU t)-JU7 -( <y *>*-)£ 

mfrzmMZMLfcm-siz, mmuzmfeM 

Z. £&, HH-lift] b tlT lN §0 H<TMCN 

^M^JF^^AN^^^±IE77X=i;ue>I|2 -?'JU=I^ 

0^Xi|g[5]J/f7oP7'r>'U;&^ /\-V>7j£tCd;£=l >L°ZL-^-V 7 

ILT^CTMT LfciIl§r®MHiH0&N 7. 37^7. 6 %m&£%Z 

o 

[0036] &fc\ LT&, 77XP;U^>I|2-?'JU=I^ 

£&i\9 S 

fi!H ! £>±j£® <£ 9 tC LTfJ^3tl-g>MfHiH 0%$i& 

zmmuniztiv&7xzuis^ymz -

1 -1 iz^tt&v, #¥#HIH ! 00^lt>^^UM(D7X^)\y^ym.2. -V 

J^^K1H^9 9. 9%J^±£®*&Ti^lHC:fcfrfr;b£>t\ 9 9. 1 %IZ 

r^ffft^it£j^:frfr£&£:px=uutf>i£2-?j\, 
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®:PX=UUtf>I£2KMJttt ±1E© 

9 9. 1 %J^±t L/co 

[0037] 

-ASK, 1 ttufr-z 

\ ^Jlift©i|pll^C<£ y £> tiTlN•So $PH^7MC$5t"t•i>$pH 

«£n?s) m$mm^(D^mzjR^nz>t%^£bnz>0 *EE 
lffl»W9 r:px=uutf>i£2-^JUZI^ 

SJ 77X=i;ue>I|2-^UZIi/KM7K^rH#W^;&^Xi|g[5]J/f 

##rizmu >ice^-c^ainn&mfttr-? 
©i*u 5j®©[5]j/fLo-^, ^r0?©TO-^^i3ni-r^[°]j/fbf-

^ti^)i;b$Jft^©^IiiT\ ffe©0#Tfcr-? £ J: < 

riifc, mnn (20) 1 0. 4° u^-mm (h k i) =120), 

1 3. 2° (Si =7-%&. : 1 3 0) N 18. 3° :2 3 0), 

2 1.9° (Si =7-%&. : 0 6 0) W22. 6° : 1 3 1 ) 

(Dmft¥-<? (i1 ©f^a7}^e£#B§) ( 

^w§) tmiffitzmi\ g$pDnHTHi (^iiiiiswM 

(N I ST) X«£0#TfflJiigtm ( rs i 64 0CJ ) 

©jD^itlCg^SJilEL/M^ TIEit [2] r*>i^- (S c h e r 

re r) ©sfcj £ J; y ft/^ll^©¥iM£j»lifc-r£o 

[0038] it [2] : 

n 

[&2] 

0 = KA 
jS c o s 6 

D • $SJI?©;*:££ (A) 
A : X^©^ft (A) 
0 : ( r a d ) 
9 : HUffa (° ) 
/<-: mm C* (CRISIS (¥®H) £m^«£0. 9) 
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[0039] 

7 7X-UUtf>I£2 -^JU=^> KMzK 

mM%mnMz£>vz>7x=ijis£'ym2-

?\H/=I *> ^ z. t tfzzz>0 

&fc\ 
lJif Lfcll 5 3 fx m ©HtC <£ lJ A$N£> 

[0040] <MTU7J> 

r^^0M7U^IJ D-^f)\yZ\-X^WM^Ut 

S/r^JC£IVTMm 3 tlZ> V ̂ V >& & tfT7 >X • > W 

;£tc<£ y ^ti^tiD-^;u=i-x^W^S^< 

TIEit [3] -aStl^^llM^^-r^MTull 

ll©Ia^^ (%) 

[0041] it [3] : 

[&3] 

ilTC^I (%) = ^J°s X 1 0 0 

[0042] <&]££*&> 

*vm&lZ&^Z, M^0%Lg:ftmZ&LT<D&?lZLZ5kfetZo tftt> 

%s ( J i s z 8801-D icigsrra, mmztf* 2 

5 N 3 0 0, 2 1 2, 1 5 0, 1 0 6, 75 J&Zf 5 3/xm ®^JS§^|¥|/SN^> lN 

(&5S£*tf&H§!^m§!0 zjEmzwmLtc&s zmmzmn^^zn 

-$ j^pp^S ITR — 1 J 

) )X^Z\ m%Ltc-few(DmH%:m±®(D,SsZ>^ (@1$4 2 

5 Mm) ±CiiL, 1 5«IL/cll & 

/SN-2)tNLN •i>iu©ffil:^:ML'i> 

/SN-S lN_htC®S L/ci^^©H:^^i^"•i>N lNtC J; o Tli^^ tl/c^&IS 
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(%) £ftWU Ltito 

[0043] <7X~UUtf>I£2-^JU=^> K©£j$$> 

*0Slffl»W9 r:px=uutf>i£2-?'JU=I^ K®£J«J 

igl< K 'J >©^1"*ifr£ L £}§$ 

tCCGT a s eM 

7K^^WL/c77X=i;ue>I|2-^UZIi/K0#M (%) 

[0044] <7X~UUtf>I£2-^JU=^> 

:px=uutf>l£2-?'JU=I^ 

lN-eitW MtC T7^ =l )\y tf >I£2 - ?JI/=| *> K©I1S 

^ (%) £EP*~t£0 0!la.l£, ;#^^©77x=i;ue>I|2 -?'JU=I^ K® 

BlJ(D±MM 
^cft"t£:PX=uutf >I£2 -?\/u=i:> WMw^fr^ZMMTZo £fcs 

izn£ y x =i)\y tf >n 2 - =i *> K®#at 
^ tpm£ ##) & IN T?g|£B £ hit ft W L /c*I£-0 

Mtctt"t£:PX=uutf>l£2 -?'JU=I^ K©IiS^$^Mt§o 

[0045] <C G T a s e ®;£'I4> 

rCGTase©;5ttJ J: 9 tl£0 f 

0. 3% (w/v) qT;m«^ 20mMM||iir^ (pH5. 5 

) N 1 mMM^J^>^A?:t^il7KM5 m I KttU 

H}S0. 2m I lIM^4 0°Ct:ffi^O9N 

1 O^gtCgff^^O. 5m lf9t>^'J>^U itt4C0. 0 2Nfifc 

W&fo 1 5m I KflP*TJ5J&;£te±3t!:7M^ &m%^mz0. 1N30I 

}§&£0. 2m I 10m HR^JtIt^J;y^S6 

6 0 n m^fctt£P»Jt£^ft^tl>IJJ£U TIEit [4] 

&t LTW-&t%o CGTase©Mlflittt, l/rfr £>IJJ£^T\ ;# 

5 mg03 7lMfe^^:;^t§ll0i^H-§o 

[0046] it [4] : 
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[M 

stt i) = * 660nm x „ 0 x uttofem 
A

JKJCOTT n ^ 
660nm u ^ 

[0047] V7$ tz©S1f> 

0. 83% (w/v) (L i nt ne r) RT^b^^r 

*>-=i-y;**—3% 0. IMMilfS (pH3. 5) £#frgff7K;#>S 

3 m I L/cl#^)SO. 5 m I *k~h\\X, 4 0 °CtC 

U^S-D-D, J5J&3 0®m£3 0ft3 OWBlZgntefc £0. 5 m I 
>7°'J >?'U it^KO. 0 2 15ml 1"Ojbna.TJ5J&;£te± 

3t!\ ^tmnmzo. OINBOMfefoZO. 5 m I "f 2 5°Ct 
1 5£f^fe£-&/c^ 1 OnmCfilj^P»Jt£ 

^ti^ti>IJj£U TIEit [5] LT?ldi-t£o -fVT7 

$^--tz0^tt1 Sl6 10n m©|M^ 

0. 0 0 4ffl^iiSgi©it^itl.o 

[0048] it [5] : 

[&5] 

A SIS® « fctJSiiS 

Stt (*&/m I ) = ™ nn, X #«ft* 
0. 004 

[0049] <7o;U^^---tz0Stt> 

1. 2 5% (w/v) 7°;u^> 

7°;u^^---tzStt)UJ^ffl) 7K;§}t£ Sft;£}t£ "t S <, ioiIM4m I t 

0. 0 5M^x>It-'J >mMWfo (p H 5. 8) 0. 5mltmtfC 

ix^u 3 0°c(:fiuta<o o. oiMMiiiis (PH6. O) 

, jSlilHIR 5 m I 3 0 °C\,Z\%%'D'D, fx. 
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J&3 0#@ (ft,0,^) ^3 0^3 0#@ (jxJ/&0&) £0. 5 m 

1 f-D-y-yyij y<?L, m i 

, 7^dr-*JU7>;£tC#tU y^S5 2 0 nmlZ&ttZW 

& Z t iz <k V ^J5C bs TIEit [6] 

tCofc y 7°ju^yftmmt LrWmtZo 71 JiMu^ 

1 #^£1 7^^PfJb07Jl,h h 'JJ-ZlZffilUTZ 

M7£ti$:Mm$ttzmm(DwtfcmTz0 

[0050] it [6] : 
[&6] 

.filtSt _ A»B8* f. 1 1 

Stt(JHtt/ml)= 52°"m *2°"m x 100 x * ~~ x "^T x#Rft* 
A|£* 0.5 180 30 

[0051] <»p;£i;p;£> 

r$y^p;^ip;ij tiz, r»p3ti/-c)£i;pj 

I1$T^ lNl\ LTEX/E! L/cfEllB^fll] Trj N HtffH! 

T T o J N r T f J N 0#^ TtJ 

IZ&ttZfe^* rTJ tTZt, &rMtlZtSttZfe^Ttfmi\£LZT^jX. 

[7] -eH3ti£;£i;p^;££iN9o 

[0052] it [7] : 

[&7] 

T = To - (To -Tf)( t /r)3 

[0053] LTIx^t"'2)'f/Fll0l^;&mWN I!#r0#©/l£/m£: 

«i$S£ aiitftto ^6©^ 

a ltZ7j\~$~ Z1 h ( 7:'3b £>o El 6 (Dffl-% a t. i5 U % ^U^P/riP/itC <£ tlfc£ 

, fr'iii ^n^fca^T ti^ ~F U 
®TL/cr0ffi1©^flmcfclNTra^^il3S^'fgT-r^C«>:^^yN t = r/ 
2 ©0^^N U, r T m J fc£% J}>ti.< t1 
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Tm> [ (T0—Tf) /2 + T t] (Dm% (O^y, 

5 0 %^>i £tj:Z) ti<m&3 tl £ o £ 0^0 

»^T0^e>Tf^-e 
0tfSr £*M}Ti&Jii£fttc4£T1"SiS^>&& ^ 
^Niz fcINT tf ffi&IUffcttJ£MmKH&TU 

u7CH#T©&&K&&&uT^ < g( 
@6tiiB^jbHUEsy^tiSo 1ST£±IB^; [7 
] T-a^tl^B#^ t LT^bSttaiCfciu m®^tlTlN§ 

[0054] rxnjutfym 
2 - V)\,-1 V K0?iH£;M Ltc&s 0l#f©ffl(CfcaNT(i% 

©JIMtftfPftlStu gsflp 

imcfciNX^ &^£&5£i;:)%£p-r3e:tiz&yN 

S3 •£*> c £ ic&£ ©-eN »p;£2;p;£tcj;tut iss^iitf'>&iN^tf $,o 
tc^mh # ?# e> ti£ £ IN 9 m&tfn ̂  ti£„ &fc\ r»p;£ 
£p&J tCOlN-c^ r^y ̂ lv<y * 

M22^4^30Biff, 3 2-4 7U tCl^^tlTlN^ 

o 

[0055] <»(«P>££P;£> 

^B^iffl*"eiN9 tit, £^z& y ± IB utcm#m;£ 
tcM^U/c;^£(]}£-??&y, tfiT^r^t lift UTf^tC±lB5& [7] [ZL 
tz if-o x mt is -t* & CD-e ti & < % r0^T ̂  ffl IN & 7 x =i ;u tf >if 2 - ? JU =1 -> 
K^)§^^33W2>77.=UUtfVl£2-?';U=^> KMJts 5ig§jffi^ 

MH©m&£'tC fc <fc £> ttft £=&, fFH0^ t = r / 2 ©0#j& (Htfrlfi©* 

PeH/&) lAN££fr^ t=r/2©0# 

j£UC£tt£$^T©^bM (T0-TJ t>\ i^Jt^bM (T Q— T f) (D 5 
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%U± 5 0 gSKIi, 10 %u± 3 0 Z £ 

9 Izm&T t left 

£o t = r/2 00t£jC£tt£>^T0^bM (T o — T m) if, »SJt^b 

m (T0-T f) 0 5%J^±5 O%^T-fe£<£9tC>S;mT£0tP^t tCftLT 

lz{&T±I^tcti, iz£i^Tti 

}t;m T if mm t tctt LTli^AHC^T U L 7cHtfr<Z)f£ 

JOlcfc^-ai^STAW^t tzftLTii^tC'fgT-r^cttc^y, L 
T, ±*!i L/c$iJ«£P;£tCti&ti^^ii^&S £0©s 

&fiy o /c^H £v X ^ >;/ h ?# bti&t^v, %y«£P;£ t ti&mffi 
(o f y ^ <o ti %> o 

[0056] JlfafttCti, mti\ ^H0ir^ r %, '>& < 11 2 Jf g L < ti 3 -DU 
±©|x^tc^tt, ^Ig©^©^^tC33lNTtt ^SPlCfctt-S^Jt^BB 

0££P3lJt£S<) U M^^ti^l^N^^imcfp]^9tcL/c 
tf\*\ 0%£P5£j££5£< ) LT, t = r/200|^tcfetj-
SiSiST 0^-fbt (To-Tm) tf»£]£^bM (T 0— T f) (D 5 %J^± 5 0 

M £ L < tt 10 %J^± 3 0 £ & £ <£ 9 tC^S T £ 0#P^ t tC 

ftLT^ftXtilSP^fttCffiT^tttiti'SlNo t = z/2<Dft&UZ&tt2>%L 

;£T©^bi (To-Tm) *m;UJt^bM (T0 — T f) 0 5 0%J^±tfc5 

il^tcti, H#T(DWmIZfctt£;^ip5£j£ 3?T, ;^iptc<£ £tolfc&iifS 
ffi^®±#tc<£ oT*i£>s**itf &yN 5 %^>i'es> 
sii^tcti, ntfraMstcaw-s#SP5£J£ # sir5't, Ltemm^m 

InHiz HH#Sufc>fttN S S tcN S £ HftrfllSB £Jffl 
A £ d £ iz tj: y N IN t'tiiz LTt, if'pte 

VXt1) K il t ̂ fflittC^'So 

[0057] ±$Lfc»p;^;££tT9tCti, &^T£iS [7] tl£0tP^ t ©HI 

©-c^%mm^mtftftif>&mx&Z)if, mmm^maz<£tut t = r/ 
2©0|£jC£tt£}^T©^bM (To-Tm) (To—Tf) 
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© 5 %U± 5 0 %^)i, 10 %iU± 3 0 %£jg £&£>£•? 

izMfrtz z t -e 

[0058] 2. *fgB£©§g^;£tC<£oTt#£tl£:PX=UUtf>If 2-?\iU=h> KSSTK 

J-M~K ^%8%<DW&J5)£lZ&^XZUUtfygf 2 -?VUZi;> K 

M 7ja£H ^ tc ̂  IN T m BM t £ o 

[0059] CPXZUUtf >I|2 -^;U=li> K#mWe©ti!l©3*5$£^#M> 

^0^©^3a^tc J; ^TtfbtiS zxzuutfypf 2 -?>=i v KilTta* 

±&bfc££i'J* ffizkM&WV* rX=IJU£'>m2-7'JU=l 

>>K^9 8. 0%£itMpL9 9. 9%fcffiXfo£7Xi]Jl<£'>m 2-?JU=i*/ 

±iE^(t im&3fc© 
L - 7 X =1 j\y tf >m RZf/Xtt D - V)l =1 - U ^^©JSTE^J 

1 %^mxhh0 ^< ® L-7X=i;ue> 

7 $ J S £ M t £ {k-sm ©£#TXMt z> £ *lfe©i*fe £ 31 $ & Zt ©T? 

, £tl£©^K7^qDq£ LT©57^=lJH^>^2 -^;HJS/ KMTKHPHI#^ 

tf^c^icti 3 U<LfrU «MgL<tiT1' 

K <J ><D^?tlfr£ L-7X=Ulst:>M£%-$1iT£%fclZCGT a s 

e & £'©1111 £ wm 3 •&£7X =1JU tf >If 2 - ?> =| v K^TK^ 

^s(S0L-77a 

JUtfygf^ K 'J >©lN~ftlAMCfi3fc1-

£ D-^UZl-X^^'^ LTS^pnp-efe^TXl];U^>If 2 -

?>=lv K^7K^r0#^^tC;FtA"r^dtM^^ti^lNo 0J3.1& $3fe 

© EUSIW PDP HR©^ iz&^ztes £ £ ti -5 L — -p x =1 ;u tf > If £ D - ?;u 

=1-X©M^\ »^WU/c^©^rl+-e^l %tct,^-rscii:3b<&y. 
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•O tc0 

[0060] £*1&IN |_-7* 

=1 ;Utf>l£&tf/XteD-<?>=!-7,0)^X^1^1"^ ££ tilCs :P7=UU 

tf>I£ 2 -7^U=I^ 1 %^ 

1 %^tc^yr-5e: 1£ Ltc0 &3rr£Sifcfc:^ 
tt&Vs *mnowiik?5&iz&-oT*mR(D7x=u\s£ym.2-7*^=1v 

0%£j|g;L 

1 tte&%T*3bZo L- 77=UUtf>I£W/X&D-7MU 

^£l*0M7u^O %££§*. 1 

% 7$ y|f^g£St&£,0:fr?l*l^:'7$ J S^lt5ft^il0^T1fli 

Ltctf^Z, L-yx 

=UUtf>ll;%t//X&D-7>=l-7£#^U 

0%£it§;i 1 %^T-fe£77=uuif >1£2-7>=i*> 

Its fkl±pDPs E^^P°PS E^pnp-

£tf-e$Z£^?fi]&&1iLr^Zo BfrlZs 

<DM7cJ3rf1 ^£ti£L-TX=UUt:>m(Dm:&, M& 

tmnzo. 1 

[0061] £tc, ^%Bft(DMikJ3}£t/Z£-z>Zl§t>tl&7XzlJl/td'yM%.2. -7~VUZI^> K 

L-7X=i;u^>if^M^ffl7jcMWeo. 1%JUT 

, l¥lffltC&0%£ilg;i0. 1 %&rFT?£>£o L-77=uutf>@£tt StfcES 

±}»J»Sl$iJ t LTMft if JCffl IN e> tlT IN £ £ £ y ^ II* £0J5J&1£ 

^i%lNo z.(Dtztos L-7Z3J\st:>m*. 

t)0it#T-e »t z> £ *ife0i*fe£ 31 $ & d f £ W"C& < , L - 7 7. =1 )l 

r^^LTlN^.v^^^tlSo iitc 

^ E^^pnpm0»^tiL-z7=i;ue>if 

#0. 2%fIJt^ttiTV,N£^\ *§£m%b1fmtc%\^z&tn£, gUSBfl-

pnpM0^tt cn^tu^L/cj^pnpms-ei;b$j^ftfls^«#"r^«h^ &*iz 

LTs m%UWtfffl&&lzm&?Z>Wk1f%ii>*iZ>o CtUCttU 7X-uu 
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tf>I£2 -7')\sZ\is L-7X3Jl/tVitiif 

gft izm^t^m 
l&tfti:INQ *%m(Dm&J5)t;lZ£n^ D-?>P-

x & if © mi 

7 -f — £fT9 Z. £ tCcfc o T, 

• V h^77-f-t 11^7 h£±# 

icN yxP;utf>112 -p-> 

^^c£tt£L-:PXPjUtf>l£#M^ 0%^|Sx0. 1 %JU"FtC-r-2>d 

tifZ'^&o 
[0062] 

^^0^©ii^;itCJ:^Tt#^tl^77XP;ue>I|2 -^JUPSz KMTK&P 

^xmmfi7° P 7 ̂ JU tcg-3' $ W tJH 3 ti £ 7 x P JU tf >l£ 

2-^;upf> KM7Kilp0l^oiNT©^0Hb^^9 0%J^±-efel'J^ lo, ¥ 

1 , 4 0 0 A^Lt 1 , 7 10 A£Ji-e&£0 UT(Dmmz£-3 

mm\t^mi^m?^if±i^^)iizh^%m(D77s 

pjutf>I£2-?'JUP^ KM7K^0H0#W^tis 77pjutf>I£2-?'JUP 

K©M^s M7K^^W"e©77XP;u^>l|2-^;UP^> K©# 

pjutf>I£2-^JUPSZ E^^P°PM 

©^tctb^TWEtclII^Lii^ S/c, ^M©^^hb^T«p°pS.t/ 

E^p^pnp^)Hffl 3 ft£$!7K14£g^©;#$?14^Ift£ t IN 9 

iN ̂ >0 

[0063] <&]£#*&> 

*%m(DMm.j5)t;lZ£-oZmibtlZ>7X=\)\s¥ym.2. -?'JUP^> KMTK^ 

0H0#W^tt M1 5O/im»|0^ 

^fr© 7 0 %£Lt, fro, 5 3 y, m J^± 1 5 0 y, m^©|i? 
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±W(D 4 075^6 0%$£TZo 

)lt">@£2 -m*> 

«pDp^ E^^pnp^ XttIIpDpil^Lt, 

&ch&<, ^HUif33yHH^ET?u 
T^5o 

[0064] 3. *fgB£CD7x=UUtf>lt2-?>=r> K&|7K^I1##^0§^^";£ 

J^TN ^^B^077XI];ue>l|2-^;u=l^ 

&lCO^TU£B||t" £o 

[0065] *fgBE©:Px=unf >i£2 -^;nis/ 

J^T© (T7) Tbm u) (Dxmz^-e^z .• 
(T7) + X K 'j XDlN-ftlfrt L-7X=Ul/£>Bgi:£ 

ttfMCCGTase^ffiifti:, ;^T\ 40 m T $ 3 •£ 

t7^3jnfyg|2-^p$/ K^^^-yrsc:<^tcoty, 40m -

1z^S&©J5JS$©7X3Jl/£y^2-40m*> K£j$W2 7%JU±-efe 

«) t#^ftfc:P;mjUtf>I£2-40m^> 7X3 

juif>l£2-40u=r> Kti^i7XMt8 6%git5is ; 

(£) 77x=i;utf,>l|2 -40m*> K£fE7M^WT?8 6 %jg#;pf-t 

y«£P;£^ & ^ x 7 x =1 JI tr >m 2 - 40u • K 
(DliT^H £ #f Hh\ 3i± £ X*£ ; 

(X) L/c777.=i;u^>S|2 -40m*> K©it7M£ll£$IX~t£X^ ; 

&0\ 

U) m^stitcrxzuuif >l£2-40m^ KroitTK^^ M$p 
HlbT£;:h&<, !M, $£&U y, « 
1^We777>:ii;Hf>@t 2 -40m v K£ 9 8. 0%£|g*_9 9. 9 %^>i® 

^x^@j/t7°P7-r;utcS^$Wai3ti§77x=i;ue>i|2 

jm*> K^7K^r0tc^iNT0^0Hb^fr9 o%j^±-efe^77xp;ue>i|2 
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-40U=^> 

&T.mz-D^Tmmtz>0 

[0066] < (7) 01i> 

(T) (DIltt, ittlbttSK K 'J L-7X3 

JUtf>I£££#fr;#>fcCG T a s ^-e^OUP 7$ 7—tz 

£ 3 •£ £> £ £ £ J: Hi N 40U =l 7 $ =? - -tz MUti © jxJ&tffc© 

I£2 -40U=l:> 2 7 %J^±tt"-g)IfM-efe-g)o £1% 

[0067] A. 

(L -:px=uutf>i£) 

L -TX=Uls£'>mt LZtts tl KP^r^II®ME®:fc©"efe^T 

7J\sti'J &Miks 7)\y~h 'J 

[0068] (^b»g L < K 'J y) 

Ztcs ffli^}^b»SL< K 'J >t LTtt Hi^Mh ttH 

'tzT'/S'fb LTt# ti'i>/S'fb/^^XtiT1^rX h 'J yif^l~f<otiZ)0 JXJ/5UCP!RI/ 

Tit CGT a s e tt^iZs 0Ja.lt -fVT7^—tz (EC 3. 2. 1 

. 6 8) N 7°JU^-iz (EC 3. 3. 1.41) 

ttimLTs iibrnK 
&^xh'j>tt PT^X K 'J ypy< p-;uctb^ IHM*1T 

(D±mm£.izmLtcWsn-zfoz>0 
[0069] (CGT a s e) 

ffll^CGTase (EC 2. 4. 1. 1 9) £ LTtt ^b»g L < 

K 'J XDl^ftlfrt L-TZ=Uls£'>mt$:-a£TZ}£}MzCG T 

asezmnvs ;^T\ ^UP 
2 7%J^±0£j»T:PX=UUtf>I£2 -

^ou=^> ^(D&^m&izmkoumz 
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=&&<, 3^tcti^SL<tifI^;LMI#SltC7$yi£0M^ <m 
?:iAL /c^S^g^-efe 

[0070] &fc\ *fP£#£tf?#fcfcmt;:<£titi\ L < tif^x K 'J >0 
\--7X=\)\s¥ymt%:<a^tZ>}®MzCGT a s e 

£L<liiS»nygitftm^^ :x^x\ </J\,zi7 5i?—t£ZWm 
$-\±tctt*lz, 2 7%J^±0£j»T:PX=uutf>I£2 -40u=^> 

^ii§Ct^$§CGTase(t W®1~5p^7$ 7IIIB^Ut L 

T, TIE (a) 7}^ (d) tC^t^T^ J LTIN£ : 

(a) Asn— G I u — V a I — Asp — X, - Asn — Asn ; 

(b) Met-I I e — G I n-X2-Th r-AI a ; 

(c) Pro—Gly — Lys—Tyr—Asn— I le; 

(d) Va I — X 3 — S e r — Asn— G I y — S e r — V a lQ 

(IIU X^ProXttAlai, X2ttSe rXttAs p^, X3tJSe r 

XtiG I y ) 

[0071] Ifr|,CGTasetLTtt, mti\ • XT^P+J—^7 

- 'J 

L< tifl^iLMIISlfr^tf^ti, UtTOcti, • XT^P+J— 

Tc-91|fijCGTase, t~&fo'£BB?!]^tc:33W-£>BB?!] 

#•*§•1 tl-S T7 $ J ItlB^lJ liCGT a s e IB^lJi^tC 33 t^ •SIB 

?y#^i -e^3ti£7$yi£iB^ y 7$ yitas 

coit^ ftiin At S 11 ta y M L fcc G T a s e a 

fo W IZ tiN W$m IZ 33 tt £ IB?!]4 x ti 5 3 tl £ T7 $ 7 IIIB^U £ M t 

SCGTase^Ift, 3^tCtiN IB?U^tC33tt •SIB^U#-^ 3 tl£> T7 

^ >^BB?!J£#t"£>-**—'J 

T^CGTas e^p^lCGT a s e £ LT^tf£ 

[0072] ^y^M-XT7Pt-f7^W T c - 9 1 *fctiN HD Dtii 
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HAKJ: 5 0-6 3 1 8 9^&$g 5 3 - 2 7 7 9 1 

) tcM^M-zibv, im FERM-P 2225^LT 197 

3^7 £3 OSft-Cgfc^fEStU fsti§FERM BP-1 1 

2i 31 utMio < tfmnc 1-1-1 tp&MGpfjfcM&iLfimtiAmm 

^ T c - 9 1 W0CGT a s e ti 

, »68, oooyjbh>©^i^Ti)im-zhv, ffe©^tia3fe© 
CGT a s etCtb^$E#fFfflfr^££fr^tlTlN£o ^iCG 

T a s ete^(Dm:k?1?OU--yyiStl, (BB^Kfc 
^•SSB^J#^2-e^3tLi)^SSB^J) iN|3^iIC G T a s e 07$ 71113 

m i nzJIIIB^U) tf^snrfcy 
N =3 C GT a s e©7$y IflB?lJ_htCti a — T $ y — iz 7 T < 'J — tC^*I 

3 *l£|#HSUC±±® L T#£"t £ 3 tl£ 4 o 

^^tlTlN^o s/c, ^I^CGT a s egfi0iI^i^tiXmr0^M/f 
tC^^TS3£tC0^^frtC3tlTlN^o ^CGTase©39©MI 

ms, t&£>*>* 1 -e^3ti£7$ 
5 2 2 5SI07^7^>i (D 2 2 5) N 2 5 3SS0^$>i ( 

E 2 5 3) N 3 2 4SI07^7^>i (D 3 2 4) LTIN£ ( f 

K7> 01 , IiM:+Mx>^ 7 -r <?#.Wk, MWkti. 

56M63I (1 9 9 9^) #B§) 0 

[0073] t-:E7tiPA^^ - • +)"-^7Jb7lJ^?^a^©CGT a s 

e t LTti, UtTOC^ ^MWCCGTa s 

LT§^j|3 titcW-MM (FSRR^S f hJU+f A (To ruzyme) 3. OL 

1, J A • fr?1?IM3tlTlN-g>o t-t7tiP^^ 

- • 'J 4f^Xfi3fc0CG T a s e 

ff ^ 7 $ 7 IIIB^U & if frS3E tC BE £> tC 3 tlT IN £ o 

[0074] (»M y i#*) 

ittlbttSK tiT^X K 'J y©^1"*ifr£ L-7X3JHf>Kt?:ttf 
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L "C TA=I 

2-O'jvziis z tti^x^£0 

LT^ ^V7$^--tzfr\ 

^(DX^lZft-% lA\, -f VT$y-i£t LT^ MZ.&S i/a-KftX-

T7 $ J (Pseudomonas amy I ode ramosa) 

N A'-^jUX • XX hf— (Bacillus s p. ) , 7 'JO A 

• XX tf— (F I avobacte r i urn sp. ) Efi^CQt CD"1^ |W|f$ 

z>mfe? £ ii ̂  xx m btitc^m-f v T ^y-^mi^t>zt 
ifX^Zo &fc\ 7^/^x11 ̂ A • ^ K^Afi3fcaM yy^y-ift 

UTtt, V7$7-tz'if^ij 0Snnq£ TGODO 

-F i AJ ) z&mt&zt-tfx^zo 
[0075] 70;U^^---tz^ A'^JUX-xXtf- (Bac i I 

lus s p • ) % /^fibX • Ti/ K7°,IU 'J ^ X (Bac i I I us 

acidopul I u I y t i c a s) , 0 b ~Jis JLy • — n.0 ̂  — T (K 

lebsiel la pneumoniae)N 0 U 7"'"> X ̂  • 7XP>>"I 

^ X (K I ebs i e I I a ae rogenes) N O y^^O 'J 0 

• ^. — Tisyyx (F I avobacte r i urn penn i vo rans 

) , xVjP/'i'^ - • 7xpi/x^X (Ente robacte r ae 

rogenes) £ Z1 £: frT $ £<, 

[0076] (40U=I:P$ 7—tz) 

ffliN-g)^;u=i77$^--tz (EC3. 2. 1. 3) fa 

< &T^X K 'J yo^ttlfrt L-TZZDUtfymt 

}&falZs CGTaseM^, >X^X\ 40UZI 7$ y—tf 
t^iz, :px=uutf>it2-o')\y^i/ 

•oX'i§ibtl£>WMXfc> 
[0077] ^U=l7$^--tz^ mn, H^JS^^iP^LTCGT a s etCj:i)M 

%iMK\z £ &± ̂  ttx ^ asan ^ ti £ ©tc w 
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3.1*4 0 JbM 6 

£tc, a-*>?—•& 

tctmns £j$3ftfc7X=UUtf >I£2-40U=l:> Ktf2JDzK#fl?3*lT Lt. 9 

(D T\ <?)l> =1 7 $ =j — -tz £ L T ti a - 40U =1 *> y — -tz £ ̂ ff ^ tC# £ & l\ t» 

z.<n&otSL$k&*:Wz?ib<m*ibin\&s 
£40UP7$^--tz®^Iu MJttctif#f£0*ti&<^ $iJ;Ui\ 40u =17 

^^--tz^ij^ LTTfrlSStlT^a 'J VVXStCS1-£^£^tCfi3fc~t£l#Sl 
SO (j^p°p^ r//-j^f-A#2 00 00j 

m) ^ 7x^;udr;uxsa)^^tca^"r^i#»J (j^pnp^S r^;u/7Hfy 

A A F 6 J ^iy+f>r "Tad 

o 

[0078] B. g^JSJS; 

;^tcN L-7x=i;ue>il^®||$E#J5J^tcoiNTl^0^-r^o tzt, feib 
iSiSK tiT^X K 'J y©^1"*lfr£ L -7X=uu £>!£,>: 
& (mmz&fefe) CCGTaseM^t^o L < tiT^X 

K 'J XD^ttlfrt L -7XPJUtf>I£££#fr7K;#>StCCG T a s e 
CGTaseOgMia^T, L - 77 =1 )\s 2 & 

©7j<iistc 1 2m&L±<DD-u tuiE2^a^xus 

tC 1 M(D D-?')\sZ\—xM$S L/c:PX=UUtf >I£2-#)l,z\*/ 

ZttblZs fulE 2 \tL(D TKIIS tC 2 m U±(D D - 40U =1-7. Ltc 2-

0 -a--?JU K *>JU- L —TX^IJUtfyMs 2-0 -a-^JU K h >J?Ti/JU 

- L-7X=UUtf >I£, 2-0-a-7JbhT h7^i/Jb-L-7XPJ^' 

>1 ttSiZtoa-w =\i/)\s-L -7x=uutf >i£fr£j$t--g>0 

[0079] CGT a s e tiN gffjfJttf 1 75M4 0 %£&£> J: •? tC^b»g 

L < tiT^X h 'J y<D^?tlfrt L-TX=Uls£'ymt$:}£fflLfc7k}£mz 
ML, Sff 1 g^y 1 75M5 0 00fij3ti, 

3M1 0, $SJ£3 0 75M7 60|^J^±, $?£ L < ti^ 1 
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275S96B#|g&Jfc3t!:So L - 7 X =UU £ > y L ̂  "T 

L < N mt&mtaztoMTuM 

[0080] S 'J L -7X=UUtf>®£ 

&*$)&£•? 8 : 2 Till 3 : 7 ©i&HlClg^f £0frM3; L 

Uo K 'J >0^-rtifr«>:0SiJ-^frca)l5HJ;yA$ 

L-7Xujutf>@t^0H$^&}Wcfc7X 
mJUtf >lf 2 — K0£J$WL -7XP;utf>l£0j£fg)§JticJ;£ 
$y^£^w\ {&\s'<)i'iz±£&zt£t<i:z)0 mz, L-7x=uutf>i£0#y 
£-fr±§E Ltc.%5H^^0 L - TX n;u\fymt<mrnB 
fet&Z L< cfcoT, ±!BU/cJ;b$0 
t60£t>^Tg&£ L/Co 

[0081] &fc\ CGT a s etCjP^T, UT-T V7$^-"tz^^ 
-f 77$^--tz&, ittlbliSK h 'J >0^"ftifr 

hL-7X=i;ue>lth^#^"r^)#^^'eCGT a s e 
TiikagL < K <J XD^ftlfiHZftJ%1*1±Z(DtfM£l<s gs 

-f vr<y—\zOmm, MiSp 

tliftis ii^ SS1 g^y 2 00M2, 5 0 0$feiL 5 5°CJ^T-e 

JxJ^i±£0 Sfc, LT7°>IU^±—® 

^ Sff1 g^U 1M5 0 0M^L -< 77$ ̂ -"tzHS 

^tNo 

[0082] CGTase, X&C G T a s e y J; 

ii5&MSt>aniLXCGT a s e, XUCGTas 
ezomm 
R Ifcfa IZ V)\s =l 7 $ 7 - -tz £ M 3 t* £ o 40U =l 7 $ 7 - "tz £ wm £ tt § ̂  

, L - 7 X =l jly tf >1|0 2 {vL07j<ltStC^ L T ̂  £ 2 j® £l±0 D - V)\y =1 

-TJIMtfr^tlT^ 2-0-a-v;UKvJU-L-7X=UUtf>l^ 2-
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0 - a - V JU S SU - L - 7 X =UU £<D a - V 'J P i/JU— L 

pizg&stizztizftz 
o 

[0083] < m ©I3g> 

(^) ±13 (7) (DT&r-mZtlfcTXzUlsbfymz -40UP 

*> K£fiiiLTs 7X =l JUhf ym.2 - 40U =1 K#M£M7j< If 

-C8 6%m£TZT.WZ&&o (7) 0X^T?#^tl/c7X=i;U 

yflft&U $ibiz, -hyixO PTh^7-f-£Mt" 

3 C £ tC cfc y s 0 7 X =UU tf >|£ 2 - p K#«£ 

8 6%jtL $?£ L< tt 8 8%J^±tCS-el*^-r^o IliSUCjE^aJj^A^P 

^ h^77<-t Ittt, M^®7X3JHf'Vl|2-?\IU=|^> Kti^l 

7kti&&-c 8 6 %&££-efftfe& ci hifx$ &PSy, jgca'jftfc: zo><t 9 

7A^ Q7 h^77 -f - UTWU D-^;UP 

j-izm^s 

VV=y-J< -£?T9©tf Ja\, D-tfjl/Z\-*fj:£:(D>mM%:V%i;t&tc$b(D 

MS LTtis IT7>A-^-r hi RA41 1 Sj , 

r7V^-7>TH RA4 7 8 RFJ (J^±, P—A • Ty K • /\-X*±§^ 

K Wt^^>WA3 0j (HSlb^^#*±®0 #frWbtl£0 7 

xzuutf >B2-7')i<zii/ FtL-7zziji,b:yMt&ft1S&TZfcdb<DM£ 

50WX8J (y^>r$ 

fcMtiiD N Fyy/t-yj h CGI 20j (P-A • 7> K • /\-ztt 

m) ^ ITXT - 1 o 2 2 Ej * iry>r-w 

^>SKI 04j , ry^^y UBK 5 5 0J aM±, 

gtfm-fbtiZo IT K g/\°—;m W- 4 0 

J (|y-|^ttl) , R2JU77-T >GH-2 5j 
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J-^0 P7 h^77/f fT *3 ^S"n\ tl ~7 ti 

#] 1 OJbmBO %, 1/1 000M1 
/2 o, s£#M©*t§!kK£«£5£j£o. 5jbm5 m/rnmx 

jutf>l£2 -40UP^> K®MJtfr^3; ̂  L -^xpjut^lt^pD-^Oup 
f#tC, L -7X=UUlf L-7XP 

jutf>i£#Mfr«^Jf:"eo. 1 %j^T,>:^^iN7x=i;ue>i|2-40u 
=i^> Ll^o H^tc, 

LTffliN£Mi^B]J*it®;k^A47 PV h?'^7 -r -tc£tt£ 

£ L T ti, l££3fc5£& if tc t <£ £ fr\ £ 

ylxV P7 h?'^7 -r -tc#^ti£:PXP,'Utf >I£2 -40UP:> 
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o 

[0126] pH4. 5tC=j^U 

?)U=lT$y—tz (j^p°p^ r^U/7Hfy AA F 6j 3^?x>Hf^ 
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W&#fe£^ L ft < T J; U t ¥0Iff 3 titzo 

[0143] 2 75M1 5®J:9tC, 
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[0144] M^;£tc^BHLT, L -TX^)\s\fyWJk 
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5u2i£0%££g;i 1 %£JS£-r£t§£-tctiN 

It 2 - =l K M TKitn H TlA5o 

t*N L-:PX=UUtf>I£0#i&, 1 %J^T^ 

&fi£ L^C<i:^^Ltl/N§o 



WO 2012/121297 56 PCT/JP2012/055849 

[0145] <^|£5 : 

x =i ;u tf >it 2 -

r0ibjttc&ti:i-i^iP£ij^£/c&tc, i5^t? 

x =1 ;u tf >112 - =1 v Kte7K^r0#W^ («§J® 1 7 ihm 2 2) £ 

iJ^L/c0 &fc\ i#^J5^^a)77x=i;ue>it2-?>=^> K©£j»ti 

s 1 - 2 ©^;£T)I£L/c0 

[0146] <i$i£§i®0Pi^;£> 

(1) mmn ̂ 1 
(OT;£tC£ CGTas e &rM V T7 $ 

Bira1 0 T& £ 2 5 mm 0 TMfit U T7X =l ;U tf>112 - ?;u 

=r> K#m 8 6 %J^±^ £ T*tl[ L TX =1 JU tf>112 - ̂OU =1 •> K £ 

6%^-eMJ±;IlsL/c^ &r>\ ?#£ftfc}§ft§&£Ji0 
\ZV*?>TV h 9 >^ £15 L/cIilliErtC# U V*?>TV F $ y PKDMEL^'m 

mt&ZtlZ£ yN 1. 5 Sr^^^T4 0°C^^3 Or^li^^tC^iPL/c 
^ 0. 5 sr^^^T3 o°c^^ 1 5°c^ii3Stc;^ip-r§Mmy^P^£P^tc 
£uisn£nftT^^/c^tis mirts##®] 1 iz&rt&tmmzLTT7 

xzuutf >I£2 -?'JU=I v 1 7 £H£ilL 

/Co &fc\ i#^JS^^®77X=i;ue>I|2-^uzii/2 5. 

3%Tfe^/c0 

(2) »^1 8 

1 ®^;itcfcsiNT^ LTSu/c^bJIi^Mfr^^ 

XMJ> iSpnp^ r/u>x>>^x# 1 0 0] 

) tcfta.fcj£u MJ±}f«L 4 0°cfr£>1 

5°c%xm2BmfrttT&m)§mu$m*mih3j£tc£sm&, mm\ 1 tc 
ll^itC LT:PX=UUtf>I£2 -^OU=l^ K&^ll^l^T&a 

»^1 8£iJ^L/c0 &fc\ S#^S^^0)77x=i;ue>it2-?VU=I 

*> 2 7. 0 %T£> ̂  tco 



WO 2012/121297 57 PCT/JP2012/055849 

(3) »iimi 9 
Ji0tc*»$-y S*>?£SBLfc 

liUfttC^U V*?>TV 1. 50 
mtmx4o°c^^3o°c^f ̂ AHC^P^ o. 5 0igfr 3 o°c^^ 
1 5 °c ̂  tc ;^SP t s mmm ;^SP & tc <£ 

18 ,>: mmz L T T7 X =I ;u tf >gi 2 - =i *> 
9£=J^L/c0 &fc\ l#SlJ5J^}W©:PX=UUtf>I£2 

;u=r> K0£/CT& 2 7. 0%-efe^^Co 
(4) »Iim2 0 
fii!i0|IMJ4 0^-;itCfcNlNT^ ZXZUUtf >S£2-?VU=T> 

£H*/T"t£^ :PX=UUtf>I£2-?'JU=I^ ;IH^]7 6% 
tCtTMJBlSsU t#^tlfc4 O°C©;^£fijbr0mtC^L^ 4 0°Cfrf>1 5 
°c s -e^ 2 s pei frtf-rg^spL isn £0B0tii^^/cJu^tis mmm 4 tc a t^ 
ztmmz LT:PX=uutf>i£2 -?'ju=r> KM7K^r0#WM"efe^» 
^2 0 £lJ^L/c0 &fc\ CD 7x =uu tf >I£ 2 - ̂Ou Z| :> K 
(D±&mz 3 2. 5 %Xfo o tco 

(5) »M^2 1 

MJ±)Ils^ Ji0tc*»$-y S*>?£SBLfc 

S&UfctCi&U *»>ry K^>^l^07K^£UilS1-^C^tCj: yN 1. 5 0 

F^frttT 4 0 °Cfr b 3 0 "C^li^^tC^iP^, 0. 5 0 PeWtT 3 0 °Cfr b 

1 sr^^stc^ipt-^MmufP^iP^tcj; y^m%mtft$#tc&smm& 
i£=im 20 t mate L T 7 X =l )\y tf >112 - fjl, =l *> Kte7K^r0#W^"e 
fc£M$MH2 1 %mMLtc0 &fc\ mMKJfcfatp(DTX=IJUtf>m2-f 
JU=T> K®£j«ti3 2. b%Xfo-itc0 

(6) »M^2 2 
3-1 tC £ V & »§iS tc a IN T ̂ CGTaseMV? 

$ ̂  — iztCj: O0#PEI]T^± U Itii LTT'XZUUt^iit 

2 - ?>=! */ K#M£ 8 6 . 2 %£Xm&tc®fa%:, jfJt^ 7 6 %tcSTM 



WO 2012/121297 58 PCT/JP2012/055849 

j±)iisu mbtitcA 4 0°c^p,i 5°c^-e^ 

2 s m &iz £ u ^HHH^^/CJU^^S 3 -

1 IZfctt&tmBlZ LT^XPJUtf >1£2 -?)\sZ\is K^7Kilp0l#^^"e 

h Z>2 2 %mW: U tzo &fc\ (D T7 X P JU tf >1£ 2 - ? 

JUP^> K®£j«&3 5. 3%-efe^/co 

[0147] CPX=UUtf>!|2-^UP^> Kfefcj£;&tJ^IHbJ£©}flJ^> 

7Jbm2 2(D7X 

=IJU 2 - <f)\y~lis KMits RtfTX =IJU tf > m 2 - ?VUP *> K$S7_K$P 

n IZ-D^X ©^mbj£ £ >u^ u fc0 

[©us] 

»§imi iTbm.2 

©it [2] lZ£&WlhO)tcSblZs 

X$§[s]tfj-70p7 ^ jUiCg^§M3tl/c0}fiv^->tC&V,N-t, @1 (DW^ 

a7bmex^tmn^-<piz$mt^s mnfi (2 0) 10. 4° u^-
mt (h k I ) : 12 0), 13. 2° : 130), 18. 3 
° : 2 3 OK 2 1. 9° : 0 6 0) W2 2. 

6° U^-^££: 13 1) K#fcai3*l& lZ-D^Z(D¥i$. 
mtmnn (20) 
ip°n« rx' Pert PRO M P D j ) P > L°n. 

-^-V7h^x7 ( Ti^/^-h J\<X 37 7°^X (X' pert 

Highscore P I u s) J l^T&LH L, IHV7 S ^ 

xT^CD r^/x^- (S c h e r r e r) CDitJ tC <fc £ ̂  P'T'^ AIC T\ d 

tl£Mi^^C£tt£:PXPJUtf>l£2 -?'JUP^ 

S£WtHL/co 

[0149] 5 tC^fo 

[0150] 



I—I <s> 
cn 

i i 

• O \0 -T; ^r )<1 
n n tft- m LI 9+ % 
a 2 ilia * V" CO cn 
/\ tft- n !*' off -T; M n 

• 2t • Sm DJ> " ^1 
* <T HSI ir(- cn ,4 

M M • s Sffl i& Pr 5 • M off 8 5 i& Sffl a a-s ¥ . c~ 

fcH-•a mfr JJ 41 rt vJ' m • 

s H$ A • 

%\ M 
n 

• r\ 9+ • Mil s si >J 
<h r V r^l 

•s// 

& u 
. c* 1 na 

Xr£ 3" <T M tft- *r 
M M M 5 • 

IT. 
1 5 * V 

LI JJ ^C. -1 >B> fcH-•a m na 
Xr£ 

^r s M 
r\ r\ LI 3S n i& 1 
V V V" cn —» 9-r mfr 
na 
Xr£ 

na 
Xr£ -T; o CD . c~ ^r 

M 
1 

M 
1 

8 
H* 

>o 

CI 
M 
>J 

• 

r 
U 
V" 

^C. gt CI M JJ 1 -T; 

^r ^r -> *r M 8 
LI LI 9+ r\ >J H* 
V" V" M CD 

• 

V JJ gt 
-T; -T; cn cn oH-

na 
Xr£ *r 

DJ> o Sm M r\ 
* ir(- CO >o CT 1 V M 

off ^C. 
na 
Xra? 

Sm 8 ^r M 
a-s ¥ 0 CD LI 1 O 

Sffl vJ' m ft- O V" \Q 

«ms» 17 18 19 20 21 22 

7X=UUtf>S£ 
2-^vK4ltf (%) 25.3 27.0 27.0 32.5 32.5 35.3 

2-^U3*>K«Jt (%) 98.6 98.5 99.2 98.3 99.3 99.6 

(%) 86.0 88.5 90.7 87.3 92.1 98.9 

^K)i^0B0^S(A) 1,410 1,220 1,450 1,250 1,650 1,705 

m cn 

O 

-4 

cn 
CD 

n 
H 

O 

o 
'Jl 
'Jl 
00 



WO 2012/121297 60 PCT/JP2012/055849 

tirts-GTmmLtci&m.uni nz. 4 1 

Sfrofct,©©* a£mbj£&9 o%izffitztefr?tzo tztz, :px=uutf>i£ 

2-/?j\sz\*>19&xf21 tmv< 27. 0%x&3 

2. 5%xh^mmjRjt^s mMs ;iis^ L-yx=uutf>m2-?JU 

=1 b^ g[Z&VTT,-uu tf >I£ 2 -=i*> KMTK 

^r0£r^/f^-&TI^L/c»^1 8 J&Zf 2 0 ISIIk)l^9 0%(:i 

tzts i^ti 1, 220AM1, 25OA^ 

AN^/c0 —15s 7X=UUtf>I£2K®£j«fr3 5. 3%®|#H 

Ht§!k }f ls^ L - T X =1 )\y tf >112 - =1 *> Z 

s y 7x=uutf>i£2 -^\im*> Ki^^^raftf^-traMi 

SLfcM^2 2(i, ISIW9 8. 9 %^;i^ < N 1 , 

7 0 5 A^^^^/c0 

[0152] 7X=UUtf>I£2-^JU=l^ 

£>!J^L/c:PX=uutf>l£2-?'JU=I^ St 

{^»p;££P;£tC<£^T:PX=UUtf>I£2 -?'JU=l^ Ki^KISH£HfrT^/c 

*I£-(OTfr\ S^^iPtC J: y N fro 

s £tz, ^m^amz^^xy 

X =UU tf >11 2 - ?'JU =1 *> KMTK&PH £ H#T3 tt £ &N HH 

®7X=i;ue>I|2-^uzii/ K®£j«fr3 -fgHlbJt 

1f 9 0 % 5773JHf>i2- ?'JU =l *> ?# £ tl 

®7X=i;ue>I|2 -^JU=^> K©£j$$tf3 5%tC)^/cftl\ 3 2. 5% 

(»^2 1)^27. 0% (»§imi 9) *£IHbJ£tf9 

0 %£ 7X =l )\s tf >112 - ?JU =l *> ?# £ tlT ̂  

§o ilti£>Mi^y^P/p£P/£fr$pll^bj^(£>-h#?-J£\ ilp^-fSc^iH^ 

£#$]-?£> kK MBKlfcfatp(D7Z=IJls£'>m2-^JU=^> 2 

7. 0%J^±-efeti^\ MMs 

:PX=UUtf>I£2-?j\,z\*/ 



WO 2012/121297 61 PCT/JP2012/055849 

T^£>0 &fc\ 9^2 Hi, 7X3 

JUtf>I£2 -^JU=^> K©MJtfr9 8. 0 %|p 9 9 . 9 %^0i5SII*UCfe 

y, flSIUbJttf 9 0%£Ma.T^£©-Cs f^©ElS^pp®©S^ 

tctb^TWEtc|ll^Lii^7X=uutf>l£2 -?'ju=r> 

[0153] <^6: 

±IE^-effl^/c»^1 7M22, 

1 ^4 0^;£Ti^iL/c7X=UUtf>I£2 -?'JU=l^ 

, ^ 1 - 1 Tij^Lfc»§im 1 Rxtmm3 - 1 Tm^c»§im 1 6 ( 

EIS^P°P®©S^) zm\>\ 
:M£ iztttz ;£®'I4 £!MK7c0 

[0154] ttatts 1 Jbm4(Dm^(D^tM^, 
0. 2 5gfflU © 14ml $*° 'J 7°Utfls >^R 

M^n — y (^<^7 h > • "r-f y :*r>V >1±8!R75S FSRR^S T77JHI Vf J.-

7° 2 0 5 9 J tCAtl/co ^©i^^Atl/c^-^C, 1, 3-7'>b> 

?>j =i—;u gS££^8&) ^^^30%! 

Jt^^L/ct©^ 5 m I JP^N 5 0°C©tI^7K*iT\ 3 

, 2 0fe|jt?t, ^^tC5 0°C-ei 

(-) s 

£*§£•£ ( + ) ^^J^L/Co £©^§$l©a#tf5is&3*i£ 

*II=K 3 ££5 0°C-ei 

ti/c*ii§r& (±) tm^Ltco mmz$k6iz^to 

[0155] ±IE»^^lHi^»J 1 7bm4(Dtftttm\>\ ^1-4& 

3-2 J; y N Lfc0 

#f-&TH6^-t0 &fc\ Mi^^1S.t/1 6 lZ-D^X(Dm^^?^t^ 

i£5 0^;£-e)UJ£U ^6^#-&T^L/c0 ttz, 1 Jktf 1 6 ICO 

^T©7x=uutf>i£2 -?'ju=r> KMH, ^lUbJts 



WO 2012/121297 62 PCT/JP2012/055849 

1 RXf 1 6 tC-3^T®^!l£$E§E Lfct® 

?$>Zo 

[0156] 



WO 2012/121297 63 PCT/JP2012/055849 

[^6] 

m 
nil/ TJTTN 

32
.5

 

99
.7

 

92
.4

 

1,
67

0 

I I i 

CO 

* m 31
.0

 

99
.2

 

91
.5

 

1,
61

0 

I I i 

CM 

m 
nil/ 
UH\ 

29
.5

 

99
.5

 

91
.0

 

1,
54

0 
I I i 

m 
mi/ 
Tm 

28
.0

 

99
.3

 

CO 
o o> 1,

46
0 

I I i 

CSJ 
CSJ 35

.3
 

99
.6

 

98
.9

 LO 
O +l I i 

CSJ 32
.5

 

99
.3

 

92
.1

 

1,
65

0 

I I i 

o 
CSJ 32

.5
 

98
.3

 

CO 

00 1,
25

0 

I + + 

a> o 
l< 
CSJ 99

.2
 

90
.7

 o 
LO I I i 

CO 

27
.0

 

98
.5

 

LO 
CO 
CO 

o 
CSJ 
CSJ I + + 

r-

25
.3

 

98
.6

 

O 
CO 
CO 1,

41
0 

I + + 

CO 

\ 

98
.9

 

88
.9

 

1,
38

0 

I + + 

-
\ 

99
.9

 

10
0 

1,
77

0 

+ I i 

a 

? 
A1£ 
U4H if 

"n «<2 
i 

I 
w 

< 
m 
if % 

m n? 
#± 
it 31$ n 

K n 

if 
"n «<2 

i 

•U 
< 
m 

mg 
» 
S 
H-

*8! E m 

I 
CSJ 

CM 



WO 2012/121297 64 PCT/JP2012/055849 

[0157] ^6 IZ^t 9 tC, 1,6 7 0 AJUT^&£$ifctm 1 6 

jbmz 1 Rxf&T&ommmi (-) tm^sn 
tzo ztuzttL, 1,705 A©®(»2 2&, 

(±) tm^ntc0 , 7 7OAOI«I 
(ISIISR©^) &s (+) s^ic, 

ftK 19, 2 1, 2 2, RXfmmmMbrn4(Dm^s 
&\£.M,mz&^Ts (-) £¥y£3ti/c(mcttu 
1 6M1 8M2oii, rg^-raj (+) tmfezntc0 

, TX=UUtf>m2 - ̂ ;u=l Fm7kffia§i$tiffl%<D%i7k1£%MlZttT&& 
mmzBWtkRi1, 7 0 5A&y 
^ n, 1, 700 A^>S, J; y 1, 610 A JUT© 
:PX=UUtf>I£2 -?'JU=I^ ISIISR©^J: y 

7Kfem^^t-^;mttfrffitiT^^)«>:¥yiff^ti/co ^ btcs ;£M£s Sin 

14, ^ttlizfcIN•Tt,&?#e>tlfc$|fctm 19,21 
, &t/, ^MJ1 M4©S^©9^ 1 , 45 
OA (»§imi 9) -efe£©-e, SftL^¥t«r0^©l5Hti 1, 40 
0 AU± 1 , 7 0 0 A^, J; y Jf S L < 1 , 4 5 0 A^Lt 1 , 6 7 0 A 
UTzfoz>tmm$ntc0 

[0158] <^|£7 : #ffl^£^fi3fcCGT a s etCj;£:PX=UUtf>I£2-^U=l^ 

K©£j«> 

mtmmt\--7XZ\)\s\fym.%:^t&nmzCGT a s 
, <?)\s=\7^y--\z%i/Em$-£Z>MMjRi&iz£-oZ7x=\)\s¥yM. 

2-^;U=li> CGT a s e©fi3fc©ji 

i#^J5J^"et#^ti^i#^J5^^©77x=i;ue>i|2-^JU=^> K£ 

VLTommzft^tzo 
[0159] <miMCG T a s e> 

#I^4tlftS©CGT a s e©9t>, tlTl^-S C G T aseH 

T&, OTOCGT a s t"&fc>"£, A'^JUX • Vtz^ >X (B 



WO 2012/121297 65 PCT/JP2012/055849 

ac i I I us mace rans) |±|5fcCDCGTase£:LTtiN rfrlxCD 

CGT a s e (j^pnp^ r=|>^HfyAj N ^ I y^f-[ £ 

s • 7r7PHt-:E7^l/Xft^©CGT a s e t LTteU V 

• Xf7Pt-:E7^JL/X Tc-91|fi|CGTase (Jfc 

'jmfi5l50CGTa s e £ LT^ 

rfrlxCDC G T a s e (j^pp^S IT K A(Toruzyme) 3. OL 

[0160] <^7-1 :#It4WCGTase©il> 

<^7 - 1 - 1 : Ax-A'^JUX • -f 'J y -HzyisX N B RC 1 5 3 7 

9ISSCGT a s e(DWiWk> 

/^iz/^JbX • -f 'J J <-fz>isX N B RC 1 5 3 7 9*fc£, K 

'J > 2 %N M7>^-^AO. 5%, 'J 'J ^AO. 0 5%, fife 

ItV 7A0. 0 2 5 XRtfiMmtJUiy 7A0. 5 

2 7°CN 3aiSiU 

IttSC tC«tyCGTase ?# 

f,ftfcCGTase|Ilti^ D E A E - h B A-JU 6 5 OS 

?)\s 4|Ufc|'f^>^7A^P7h^77'f-

M'7>Jb-ha/Hb 6 5 0M>f;U (HC7-jfc5S£*t§!0 

£^A?PV h^7-f-tC#tLT*iiiU SP^^CGT a s e£=j^L 

tCo 

[0161] <^|£7 - 1 - 2 : • X^P+J—^E7 -f Tc-9 1 t 

C G T a s e 

• Xf7Pt-:E7^ T c - 9 1 C G T a s 

ett, mi^LtcZlt < mfe^0±^Sl3^lJ ( 
SB^tC33^i>SB^J#^2-e^$tLi)^SSB^J) ^MiCGTa s effi 

3tITI^O ^iCGT a s e (Dmfc? D N A K~F§B©#JIII-C^£#A L 



WO 2012/121297 66 PCT/JP2012/055849 

% MCGT asej: UU tf >I£ 2 - K©£j$t^C®tl 

•S C G T a s e L/c0 

[0162] ttafo-ta, 

Tc-911 m^mmm^y 
9— flt#§FERM B P- 1 1 2 7 3) fi^0CGT a s 

m^\ ^©=i-z>y$; 

SCGTase^- K"t £#&$!&*. D N A £fFlt L/c„ 

MDNA TpRSET - i BTC1 2j ©*i^£IH 5 L/c0 ;^T\ 

AK£tt£©£MCGT a s e©Mil^:tt?M^ 

P-Kt^lfefliR (Nde I -E c o T 2 2 I mft) ZVJV&L, P 

C R |£#|^r y K (j^pp^S fGeneMorph PCR Mutagene 

sis K i tj , 

7U©II^^D N 

fcCGTa s e^#H*£=l- K"t ;Fb1=r^£fFl[ L/c„ ^©^Hmfc 

II^XDNA^^L/CO mmm 
XDH CGT a s 

'J -£fFi^L/co 

[0163] 1 3, 0 0 0*fc 

iSiLtf^n/cI^^CGTa s e 

flUSl^£ LXMM Lfco ?# ^ L - T7X =UU tf >I£,>: 

###¥$) 3t!\ £ a - V 'J =1 is)l L - T7 X =1 )l 

tf >11 £ <?)\s =1 T7 $ ̂  — "tzMH L T 7 X =1JU tf >112 - ̂;U =l :> K £ 3 

t!\ f©4M^MCGT a s e ttt&tZ> Z tlZ£-?T, ~77s~UUtf 

>I£2-?'JU=l^ Ki^jtMCG T a s 

? ij_->/7X/c0 ^©X? iJ-->^©iifM-e@^^-r^^SCGT a s 

#129M^#2 6 8H 

£?#fco iftlffiit^tSCGTa s elfe^OM 



v r L # J ^rn < r.H 
^1=1^-SlK^iriZ^Z : S-Z.^i¥> [99L0] 

[17] £ v 

nSim v?ii'^#ia)8SEIOo^-yn\<?# [9910] 
o-ni»^i?DDDswas(i3^s|8 s 

0^5^ ^I«^0£>ia0 9^iTM 
^^xvx vro09-Hn J8ZJU©6OWOH O 

! u o s B J 1 1 nj 

mm °~j-^Mm-m%m^mpzxo0L£2-^&% (u^yor, 
(\ n^z L vy6ri^—i<fi 1/M^Z.L v 1 w sir-cm-r,^ *6^3 

H *->-H £.v L<H^rH-H^.V v fi ̂  1 III 

§|) I HJ/I ^0 0 LleN<ri<^/:^ v^.ar^i 

V N s e 1002IT [fr9L0] 
o 

\ 8 Z Z )>\ Y2¥ VH 2 S 17 A/id 9 L I 01^1*^ v$Pg-1 

a s M0o^2 °-yn^ri^^ 

4 "mwmr(i) g^<^>nA>^ (>i) giK^n0 
st8 s zg Vispxn^M^g^n^ L 
<2rl*£^a L ^#[1431 ££1^21^431 v?1^w^s s e 

892# v-y ¥ °-i n ftp*# ^ 2 <2 fi^Slll ^ 

a 17^#r^0a^^321^30^^4- vfi^lll^^^^n^Mn (H) gig 
(A) Si<<^^0@i2 s 17^ VM vn (y) stg<-

(o) g!g<<* ri^0@S9 L iM ViSPxn^M^g^ll^ 
<2)^3iosprir^0a^^^^?:i+?^a V«J-

Iiesu00?m?lt6 2 L#^?$M^ v£ 2 0431 

6t8££0/ZI0Z<IfAL3d Z9 /.6ZUI/ZI0Z OAV 



WO 2012/121297 68 PCT/JP2012/055849 

ISro) 5KM^^7K2 L -77P Jl,lf>M3 

pH^5. 5 (<_PJP]IELU& L>Tc0 <_tlU/i rt? 

i©CGT a s e, Jktfs Hit 7 — 1 ~CMM btcC G T a s e 01^ tlfr ̂  

K 'j 1 g 1 0 O^UJPA, 5 5°C-e4 O0tP^jS£tts 

y £,*£;* teac^icj; yN 7Z=lJlst?>m 
2-^JUUS/ Ftt&lZs 2 - 0- a-^Jls hSsJls- L -7X=Uls£'>Ms 

2-0 -a-TJU h K 'J L - 7X =UU tf >It, 2 - 0 - a - V'JU K 

•X S^S/JU- L — T'T. • >*U tf >®t& if CO a — $ 'J Zl ;Wl/ — L-TZU jutf 

-&fz0 &btifcJxJ&fc&l]Qj&L&MZ£f£$-&/z&s 

P H 4 . 5KIISU C^fJiy-ifW A*fci££t± 

j^pDp^ A A F 6J N 6, OOOWg) 

ywm% 1 g § U 5 0 SMfcJp*. 5 5 °C-e 2 4 0|^MH U a - ? 'J =l 
L —77xi];u^>lf^77x=i;ue>!t2 -$Ouu$/ Ktc^T\ t/c, M&T 
zmn^D-yji^-xiz^-zfifflLtc^ JxjfctitziinmTzztizj: y ? 
;u =1 T7 $ 7 —if * 3 tgisisi 1 ibm 6 % mtc0 

[0167] <mm. 7-3 : 777vZUUtf>|£2 — =1 K£J«0}PJJ£> 
mm. 7-2 1 nm 6 iz & w & T7 X =I ;u tf >m 2 - ?JU =1 

v b'±l&&ZyLT<D<l:?lZLr##)fco 1 75S6 

tl^'tl^iS^KtCJ; y 2%}£$£ U 0. 4 5 ^mp< >7"^>7 -f -tC<£ 

y;JiML/c^ -2§a®0HPLC^/Hcmu ^iiStfrf+KJ:*? 
P7h <? =5 A tz ttUE b tc if— 0 GQMIi £ jxjStffc© T7 X =UU [f >S£ 2 - ?'JU 
p is K'aM^It® LN L/Co 7 ^7tC^: 

t~#i#^J5^^®77X=l>'U^>I|2 -?)\sZ\i/ ^CGTas 

e tCOl\T|W| — (D£ftT7X3)lslf>B2 -?)\sZ\is K£j®jxjfc;&tf$0ni 

^^^--tf^LiI^ 5Ig]^y^L/cii^tCt,, £=F©tf e>o$©iBBP'3'CjS3E! 

14 cfc < f# £> tl 2> M T' <fc -2) o 
[0168] 



WO 2012/121297 69 PCT/JP2012/055849 

IW1 

SffriSt CG T a s effllli 
B*si6ja+(»Tx • ii e ym 

2 -^;un v K±J$^* 
(K*%) 

1 /^JUX • 7"b7>^ft^CGT a s e 16 

2 /^X-/\*T;UX • -f 'J J -f -tz^vX NBRC1 5379 
fiHECGT a s e 18 

3 Tc-91fiJ|E 
C G T a s e 28 

4 • "tl—^EXJU^'JY^XfiJfc 
CGT a s e 30 

5 vt/<f^X • Xf7P^-:E5^JI/7. Tc-91fiJ 
CGTasefS^ G176R/Y452H 32 

6 vt/<f Jl/X • Xf7P^-:E7-f Jl-X T c — 9 1 fiJlS 
C G T a s e K 2 2 8 I 31 

[0169] £.7 IZTFitt&Vs • ~7"tz^ >Xfi3fc£>C G T a s e 

Qxj&tffci) tcti, ?'ju=i:p$^--tzMil^©:Px=uutf>it2-^;u=i 

*>K£j$$ti1 6 % tc £: £: ;£ U N /^iz/^jbT, • -f 'J y -f-tz>:>Xfi3fc(£> 

CGTase^ffilNfcif^ QxJfc$2) =fcN :PX =l JU tf>I£2 - ?\/U=l -> K 

£j«tii 8%^®fr^/c0 —^ iy^y<^)\yX • x^yn^—^y 4 J\yX 

T c - 9 1 ^a^CDCG T a s e QxJ&$£3) tCti^XZUl/ 

tf >I£2 -?\/u=i:> K£j$$ti2 8%tc^U •y-IE7i-JLns<<7$— • +f 

-fXJl/7 'J ^*Xfi3fe©CG T a s e (J5Jfc$4) tCti, T7 

X=UUtf>I£2-?'JU=l^ K£j«ti3 0%tC^L/co ^^tC, ^A'^JU 

X • XT7Pt-;E7^ Tc-91ftCGTas e^MSG 1 

7 6R/Y4 5 2 HM'K2 2 8 I £ (J5J^5&t/6 

) tCti:PX=UUtf>I£2-?'JU=I^ K^^ti^tl^tl3 2%RZ?3 1 %tc 

L/co 

[0170] Z.(D$£Ml£s A'^JUX • &0\ /^iz/^JbT, • -f 'J J 

-f iz >:>Xfi5fcCDC G T a s e"et^ JR$J:< :PX=UUtf>I£2 - ?'JU=l -> 

K£§!list~£>££tf"C$1% £*l£!&£!$]E3fe©C G T a s e^XZUUtf 

>112 KO^jttCjg^^lNd^^B^li&tC^t-tiO'efeSo 

[0171] <Hi£8 : 77X=i;ue>I|2-^uzii/KM7K^r0#W^a)77X=i;ue> 



WO 2012/121297 70 PCT/JP2012/055849 

M2-?)u=i > KrnrnRtzR#-t H^^<0mm> 
rxzuutf>H2LT, HE 

Hit7xm 
tcrxz\)\y tf >112 - ?';u =1 *> 3jbm6frt>, 
TX-UUtf>®£2 -?VUZT> ffl?fc(D7XZlJU 
tf>it2 -v'jiszii/ nmRxfrn^^zR^tmrn^omm^m^t^ & 
fc\ S#^J5^0)ISPieb"e77X =1 }\y tf >I£ 2 - <fj\sZlis K£j$wsiigtc-fg^ 

1 RXf 2N • Tiz^>Xfi^CG T a s eRXf 

Ax-z^JUX • -f ljy<t>v7S^CGTa s e £itxmfcgi 

=iti:>ig2-^\im-> K^7K^r0#^^ 

[0172] <Hlt8 - 1 : 

<mmn2 3jbm2 6> 
Hit7 -et#/c7X=i;U^>lt2 -^;ui]^ K£f£«W«i:£l#fSlJ5Jfc&3 

ibmeottitn^s ;frl^Ti&fe)jl3§u (H+M 
) ICTH&&U ft^X\ 7-*y#&MU (OH-i) icL-7x=uutf>l£ 
RtfTX^)\y[fym.2 -?>=! v K£D$#3"&s zK8fc LTD- ̂ Ou P — X £ 
atJ1tft;B&^7,c^ 0. 5 N±^@t7jC}§^l?)§t±iU/co 3 C0)gt±i^ 

o%ic£-ejiiRiu 
«ftf> UBK 5 5 0J N a +M> 

0 PV K^'^7 -r -tC^L/co 7X=UUtf>It2 -?VUP^> K#M^8 6% 

J^±^:4^J:9^77XP;U^>lt2-^>=I^ K,ftltM#££PXL7c0 $ 

<DZti?tilZttfctZs 77XP;U^>I|2-^JUP^> K#W;#^37^^6 ( 

3PXPJUtf>I£2-?>p v K£»^Jf-e8 6. 3M87. 1%#^ 

) £*§/c0 

[0173] ±=B77XP;U^>I|2 ~^UP^> 3 75M 6 £ 

Mi©§ic^LT^2% (w/v) ®rx=uutf>l£2-?'JUP 



WO 2012/121297 71 PCT/JP2012/055849 

L"an;LTjf#Loo4 0°Cfrb 1 5 °C ^ "CM 4 8 0^ 
AnnsM>££pf & £ £^& y abn u% T7X =I;utf>m2 -=i*> K& 

7K^r0£0H0*/r£t^cV7>*>.y hrillfco lulBTTv^^ ^>£tc<fc 

y, KS^D>#Sf£$tcd; y 7x3;utf>m2 -?;uzi*> KH 
£Ls MxL7cyx =i;u tf >112 - ?';un *> Kff7ja£HKfi 

MtC^L8%0^^^>7K^ffi^T)5t)f 4 0t7?3^ S£*H3 

£lZ£Vs 77X=i;U^>l|2 -£OU=r> K&zKJl&il ##*»££ U/CO 7^3 

JUtr>it2 -?vu =1 s/ STb^ecDzn^tifrbS2*;£iP;£tcTm 
bntc77,^)v\fyit2 -?-;u=^> 
2 3 75M2 6t Ltz0 

[0174] <mmn2 3 c 75312 6 c > 
±IBT:ilfliiU/cm7j<tl^W"eC0 7'X=I>'Ue>@|2 -?>=!;> K^m£Wc£ 

£7X=UUtf>l£2 -^3 5/ MEET~C 

$J 7 5 %tc £ Tills U SijUfctC t y, ^©^MtCft L2 

% (w/v) CD777.=];Utf,>®t2-?>=):> K$t7jOispll£*III £ LTiP^T 

if# LOO, 4 0 0Cfr b 1 5°Cg;-£$j4 8 0^^AHtTM$!J^iP;£tCj; y 

S&H L/cJU^ti, ±§Btmite Lt, 7x =I;utf>m 2 - 3 v K»$£ 

+ K^II^L/Co &fc\ M»p;££p;£t±s ±4 8 0$ 

i©i«i^2 4 0#^ I 20m 12Bm®3-D(D&mizfttt, mm 
|x ^-etJ 2 4 Z 4 0 Vfr 6 3 5 °C £ T?#£p L> ^©K^Tte: 

1 2^m3 5^e,2 7. 5°C^T-;«L^ 3btC, 

1 2 B#Ps5 j&S£ 2 7. 5 °Cfr e> 1 5 °C s -e^iPl" S d <b tc J; ̂  T*T o 

tzo %bintc^x*-v ^^tcj:y. *X*TV ssy^s^^itcj;y 

;PX=i;Hfy|£2-?VU=r> K^Ki^Jl^WLs iflXL/cT^ZUUtfylt 

2 — <7"JUZIs> hfimtc^L 8%©$H Jryy^m^T 

&&L, 4 0oCe3Bm &f&% 2 5 oC0;f)t4^m^:3 0 

^^^5-^t^T^y^iPLs »-r^C^tCcty, 7X=UUtf>l£2-?'JU 



WO 2012/121297 72 PCT/JP2012/055849 

=1 t Ltco 7X~UU tf >I£ 2 -9')\s =1 *> 3 
7hm 6 (D t b ^ xm b ntc y x =i ;u tf >it2 -

K»^r0#W^^;etl^tl»^2 3 Clb^2 6cih L/co 
[0175] <Hit 8 - 2 : »§im 2 3 75^ 2 6, N $ifctm 23cM26c© 

T7X =1 ;u £>112 - ?'JU =l *> KMJt&t/§»l4> 

±IETl#/c»^ 2 3 75H 2 6 &rfl$ifctm 2 3 c 75^ 2 6 c tCO INT 
s Hit 6 mrnizyx =i;u tf >it 2 - =1 *> KMH, ¥isj^n 

S!£'l4s &r/\ 1 , 3-^L/>yij3-JK©i§ 
^H£H8 tc^L/c0 &fc\ iIS^pDn»©S 

1 6®^j|tcoiNT:&li6fr£>$E§EL$:-&Tli8 iz^utc 

o 

[0176] [H8] 

&®Stim 
7Xajl,f>i 

2-^l^v R$lt 
(WM%) (%) 

¥•&%£&*& 
(A) @*£14 5§fl?t£ 

23 98.5 87.2 1,220 + — 
24 98.4 87.8 1,240 + — 
25 98.5 88.5 1,280 + — 
26 98.5 87.6 1,280 + — 

23c 99.5 90.6 1,480 — — 
24c 99.5 92.2 1,520 — — 
25c 99.6 93.4 1,540 — — 
26c 99.5 92.8 1,500 — — 
16 98.9 88.9 1,380 + — 

[0177] H 8 IZ^st t&Vs $ifctm 2 3 75H 2 6 N $ifctm 23cM26c© 
:px=uutf>l£2 -?'JU=I^ 

xzuutf >l£2 -^;u=ii> K#MS 1-&t>t>:PX=uutf >l£2 -?\/U=I:> K 

^t'tii 9 8%^JSXN f^©ElMppI© 
yX=UUtf>m2-^JU=lSy 1 6 £:|W|=f 

®i^M^©77x=i;ue>i|2 -?'JU=I^ KM7K^r0#W^"efe^/co 

[0178] ^lUbJtKIIILTfciU :PX=UUtf>I£2-?'JU=l^ 

LTM$tLfc&mmft2 3 7bM2 6 



WO 2012/121297 73 PCT/JP2012/055849 

1 6 t. RlfCO 9 0 %7fc>i§tC 

±%-?tc(DlZttL, l|ffiIgtC£^T&M$P>HP££Sgffl LTPi^L/c^ 

mMft 2 3 c 75S 2 6 c ti^l"*it> 9 0 %U±(Di$.^ U Jj|M$P>%£P& 

if, #£>ti£:PX=uutf>l£2 ~<?)\sZl^ K&7k5l£ll#^i|ft^©ll£IMbJ££ 

Mlb&Sh^iffc&ZtiffoibtcZbTmmtStltco £tcs &plHbJt<h|W]*§^ 

^©¥t^r0?StC^lNTt»^2 3 75^2 6-eti 1 , 2 2 075^ 1 

, 2 8 0 A®|5HH±^^T^/c®tC)^U, 2 3 c75M2 6 cttt 

1, 4 8 075M1, 5 4 0 A £i%lMittf?#£*lfco 

[0179] ttc, ^©@^tetcoiNTt,^^bjt^9 o%^ 

, 4 0 0 A^)H0»^2 3 75^2 6^\ ( + ) £¥0^3*1 

tcvizttbs m$kitmtf9o%&±. i, 4OOAJU±©$ 

%mn2 3 C75M2 6 cti rgl-^L&lNJ (-) tm^tltc0 &fc\ 1, 

3 - 73- U > </ 'J =l-JU^©;#$?14tC3> tit> 

&J (-) <h¥iJ^^tl/co 

[0180] ±§EHi£7&t/8®^JiitiN :PX=uutf>I£2-?'JU=I^ 

j&^OiSlistCIfc^Ts • ^r7Pt-:E7<JbXaS©CGT 

aseWf©|Sftlt Xtts t-t7tin^^- • +J- —7JU7 

'J y^7fi3fc©CGT a s e INT7X =1 JUtf>I£2 - */ 

2 7 %JU±©gffiJ5Jfc$£f#s T7X =1 )l tf>I£2 - ?)\s =1 *> K#M 8 6 %U 

±tcS-elfm U H^i^tc33 u T)^SP;i£Mir 

titi\ ^HlbJt9 O%J^±0III^Liil^^l^T$££££^LTl^ 

o 

[0181] <Hi£9 : a s elZ£Z>TX 

=1 ;u tf>112 - 7)\s =1 *> K(D£.f&m 

mk:B.WSt\--7XZ\)\s\fym%:^tZ>®mzCGT a s 

2-?MU=^> aMuiiffliffitf 

% #It4WCGTa s e^m^tcW$ikKi&X%bn&frl!m.^(D'7X 



WO 2012/121297 74 PCT/JP2012/055849 

=uu tf 2 - £(D£ 9 < 

s JUT©^ifc£fTofco 
[0182] <HI^9-1 : :PXPJU tf>I£ 2-?\/U=l:> 

^i7tffllN/c#ICGTa s e ££ ttc, LTT>7 

g^ciJI, 0 0 OiiMuaM 77^7-tz|#Sl$iJ (*>•.-K 

ftx • &5fc£*t**JI§!D £fFffl3t*/cJ^&Hi£7 

£iw]*§tc:px=uutf >i£2 -^;u=ii> ^;u=i77$^--tz 

1 - 2 07 75^ 1 2 tc £ tt £ T7 X =l JU tf >112 - V)\s =l :> 

K£j«£>fJj£L/co ^H£H9 tC^L/co 

[0183] [H9] 

SfSiifc CGT a s e<Dfi^i 
<D7X =l Jl e 

2-y,/L,nvK±l5lo$* 
(KS%) 

7 • V-tZ^ >X[fi3)EC G T a s e 21 

8 /^I-y^n-X • -f 'J V -f "tr>vX NBRC1 5379 
fi>|? C G T a s e 25 

9 i^/^jux • x^fTa-y—Tc-91S$ 
C G T a s e 37 

10 • -9— 
C G T a s e 33 

11 V^TJUX • XTTa-y—t7-i-;ux TC-9I£3)E 
CGTase^Jift G176R/Y45 2H 37 

12 V^/^JUX • Xf7Qt-t7-f^7, Tc-9 1SS 
C G T a s e K 2 2 8 I 36 

•^3 7 5 7-tfiaafc 

[0184] L/cil^, A'^JUX • V"tz 

7>T,fi^OCGT a s eOtlp (Jx£t\/S7) J&Zf, Ax"A'^JUX • 'J 

y^tyyxaS©CGTase©il^ (J5^t8) tCti, <?)\sZ\7$y-

-tzMH^©77X=i;ue>I|2-^Uzii/ K^^ti^tl^tl2 1 %X&2 5 

%Xh^tco —^ • 7r7Ptf-:E7^^fi^©CGTa 

se (J5J^9) -m:px=uutf>it2-?'JU=I^ K£j«&3 7%, +J— 

^ T^xmA^- • 'J ?*xm$k ©CGT a s e 1 



WO 2012/121297 75 PCT/JP2012/055849 

0) :PX=UUtf>I£2 3 3%-efcofco 

s • X^TU-it-^y 4 yX Tc-91|fi|CGTase 

(DgMte-CftZ G 1 7 6 R/Y4 5 2 H&tf K 2 2 8 I (JSJfc 

&1 1 &tM 2) ^tl^tl3 7%^t/3 6%-efe^/co 

[0185] CGT a s e 0^ T ti'£ o $ ti10®N CGTaseCJ:^ 

i#sij^4c»Myi#si (>rv7$7-iz) zwHT&ztizAv* mm 
KUbfolTbrni 2 0lN-ftUC£^T:fcs ^;UZI77$^--tzMlI^a)77X=l>'U 
tf>I£2-?'JU=^> K£j«ti, CGTase^M^/cil^ ®70 

J5J&& 1 lb^ 6 ^#B§) J; y =fc ti^'ti 3 75^ 9 %WIttCi^P L fcG L L 

A'-^JUX • viz"? >Xfi5fcCDC G T a s e CDilliJ- (Jx£t\>S7) JkXf 

\ /^iz/^jbX • -f 'J J -f-tz>^>Xfi3fc(£>CG T a s e ©*!£• (J5Jfc$8 
) tcti, S»yii^fiUfctl^fc^Tt, V)\,z\7 5L=7-Mym 
moyxzuutf>I£2 -?'JU=^> K£/£^ti ̂ *1^*12 1 %Xti2 5%tc± 

ftlWCGTa s e (^ 7 CDJx£t\>S3 75 H 6 

£#B?J j: y tii^gtcfsi^j^-efe o /cQ 

[0186] ±§Ei|p^tis • x^ynv-'Ey -r Tc-9 ilfij 

©CGT a s e N Ht-=E7txp/^^- • t-=E^7 'J ^Xfi&OC 

GTase, A'^JUX • XT 77PHt-;E7 4 =z>X Tc-91t 

fi^CGT a s e(D^mWXfoZ> G 1 7 6 R/Y4 5 2 HM'K2 2 8 I T? 

^ wBmjwmmzimtzztiz^v, a^ygi^^tfcG 
T a s ei£aT^ffl3t^ciIl^tCtb^3 75^9%*Mjti^£j«^#^ft 

J:y*WJ:< 77XP;U^>I|2-^UP^ CI £ 

LTl^'So 

[0187] £tc, ±§E^Hfr£>, s^JlsZ • -?izy>X&&%.V:s<^=s<3LJl'X • -f 

'J 7 -f-tz>^Xfi3fc©CGT a s e ©Ji^ aWyilfflLfcH 

T< :PX=UUtf>I£2 -?'JU=^> 

in^©CGTase (J7^3Jl/t>i2-^3S/ K®i^itC5ig3 d 

tifhbtcsbxwmstitco 



WO 2012/121297 76 PCT/JP2012/055849 

[0188] <HI£1 0 : CGTa s 

x=uutf>H2 -?'JU=I 

CGTa s e LTlfcS® 
TX=UUtf>m2 

8 £|W|*§tC^L/co &fc\ 7X3Jl>tf>M2 ~ ?JU3*> K£J$^;6MS;INSF 

n 7 &t/ 8 1Z-D i^xtt, mm 8 £ mmvmm tz £ y ^©nisuifTfo 
t&fr-otz o 

[0189] <HI^1 0-1 :»§im©ij^> 

<i»^2 7M3 0> 

HI£9Tl#fcl#SlJ^}S9 7^1 T7 

X=UUtf >I£2 -?\JI/=|*> Ktl8 6 %l>X-t(D7X^\ J\/\fyWi2 — ^Ouzi is 

K#W;#>S97^1 2 tLtc&s Hl£8-1 LT 

7X=Uls£>m2 -?'JU=l^ K^Kilnll^llftT Ls ^tl^tlPi^L/c^XZI 

JUtf>I£2-^JU=l^ K»i^r0#W^£»§im2 775^3 0tLfco 

[0190] <mmn2 7 075^3 o c> 
77s~uutf>I£2 -?'JU=I^ Ka^/ri^c^i^ Hi£8 £11 LM1M 

7 75^3 O^il^^liatCLT^XZI 

JUtf >I£2 -?\/U=l:> Ktl8 6%J^±®:PX=UUtf >I£2 K# 

9 75^ 1 2 b 77s =l JU tf >I£ 2 -

Wkbs tn?nmmn2 7CM3 0C^L/CO 

[0191] <HI£ 10-2: WtmUft 2 7 75^ 3 0 27cM30c©7 

x =uu tf >l£ 2 - =1 *> KMJt&t/§»l4> 

»^2 775^3 0, RXfs »^2 7 c75^3 0 c0:PX=UUtf> 

I|2-^U=l^KM^ ISHIbJts 

LT® 1 , 3-7°fL/>^'J 

^/co ^H£||1 0 tZyjk L/co S/c, tb$$0/ctf), E^^pnpM©^Tfe 



WO 2012/121297 77 PCT/JP2012/055849 

0 tC^L/c0 

[0192] [H10] 

ffiS£SS*4 
TX=iJl,tf>M 
2-^y hl»6j£ 

(Kft%) 
^aro'fblS 

(%) (A) @*S14 

27 99.4 92.6 1,440 — — 
28 99.2 88.0 1,280 + — 
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