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7 >5211/ 711/ 1- 1f47 • Ali) Zt 	(Vande rwa I tozyma _L 

o I yspo r a) NBRC0996 	ELI ' Ot/l/t=)1.32GATZ. 

giAffati-tttt, 	ii_•/ffinAIIIPATifi--OrliaM714/4 A- 5- 	) 1=1:') -*3,E,13 

tt3.1ffiRs3,1319 (NBRC : -T292-0818 	IA*E;$75\f 

22-5-8) ,t9A -4-- ZzriLe-- Z. 

*RHAofft32NAtt, gEN.s ogo.1#'-4 2 vc..,-T -L's ti.Z AI ') 	h 	A- 	Kt: 

ct 9 	— K -L'stt.Z. 1NA..6 , 	Molecular 	Cloning 	2nd 

Edition 	(Joseph 	Sambrook, 	Cold 	Sp r i 

ng 	Harbor 	Laboratory 	Press 	(1989)) 	 

vc..,Eili,-,'s ti,Z3B4031ffi+T*VgItz=it U-c1)-  V t1=1Z -'t 	fl- , 	L< 

17>52)1/ 7)1/ 1f47X.,t9t7TV_i<U17>52)1/ 7)1/ 1f47't 

I) 	t 	(Vande rwa I tozyma 	po I yspo ra) 	tz..- x 

-4-- Zfati-tt, 	-Ls66z.lTli<tt17>52/1/7/1/1 1f47 • t I) 	t 	(V a 

nde rwa I tozyma 	po I yspo ra) NBRC0996 	75\ 

6 gR•f41 4 Z zri L e—, Z . 

Ni] -5, 17 > 52)1. 7 )1. 	If 4 7 • t I) Zt 	(Vande rwa I t oz y 

ma 	po I yspo ra) NBRC09967"-AG)itiADNA756 [04 

IN 1 ] 6z.-1ENC,0)51--e P C R 	.,'ff -3 Z: L VC, ct 9, 	go.1#'-4 1 --e,-T -L's ttZ 7 Z 

i OtigEN 	- K -4--  Z AI ') 	A- 	K, 	tz_-. tt gEM# I-4 2 -e7T -L's ti.Z AI ') 

IA- KteMIEV,zT,TtMEI,A3Affi±M_TITZ'J_LeeZ. 

*RBA ig)t I) 	7° 	K tt, gEM#-I4 1 tz.:77 -4--  7 Z i 031gOlit:..ziri A. ---  04 

64-Lztay-e-D-rtak,\„ 

gEN# 1-4 1 tz.:77 -4-- 7ZintigENtz.-SA..zzO.LL,---ctt, Zii. NM, 4At 
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L<ttiY(164-t., 	1 fUROZ3Tgr_ (INA_6 Z0) 10)(7). -g-ti‘tioD--e -D 

-rtaoli, 2a1-;LEOEM (INA_a, Z-70,L4A) 	-g-A,--eo-rtao. 

_EEG) lAtk1E07Z IOC L tt, NA_ a, 400, 	li < tt 2 01E, ct 

(M V, < (4, 1 01E, 	--,'s 66: 	li <tt 8 fa 	51l 	41l 	31l 	'V'c. 14, 

1l:1077 Z ink741] -  4 - Z . 

2 

[0040] 'V-z_-_, EM.'ili1A..tz_-_,1077 Z intgEML, gEN#'-4 1 r.:77 -4--77 Z intgEML 

OEM 0 PI -ttl,J-, 8 5 0/01.),_E, tzT 	L< 6 	9 0 0/01,),_E, 	ct 9 	L< 6 	9 2 

°/01,),_E, 	--,'s 6 t: tzT 	1, < 6 	9 5 °/01,),_E, 	9 7 0/01.),_E, 	9 8 0/01,),_E, 	9 8. 5 

°/01,),_E, 	9 9 0/01,),_E---ezo  

[0041] gEN-soDgEN#'-4 1 t,7...,-Tlitc.77 Z inkg01.11,7.8k,N -C, 	7 Z inkeZ -0, 4A 

, 	Niirl-L'sti.ZtaPfitt=ircAla-L'sti.fsk,Ne, t7T 	L < 6tgO1J-sOgEN# 

'-' 1 t,7,,-7 -4-77 	i WAOUIJO -5 -5, 	2, 	22, 	25, 	39, 	42, 	45, 	5 1 

, 	56, 	7 1, 	87, 	90, 	1 02, 	1 09, 	1 24, 	1 35, 	1 38, 1 

55, 	1 5 9, 	1 7 5, 	1 77, 	1 83, 	1 90, 	1 95, 	21 2, 	2 2 0 

, 	226, 	228, 	236, 	238, 	250, 	254, 	257, 	259, 	2 

65, 	267, 	270, 	279, 	298, 	300, 	301, /-3,tVe3 3 1# 

H75\ 6int1R --,'sti.z 1 --Dt 1, < tJAtko)77 Z i OtZle4A-,'S ti.-C-  0 Z t I) 

7° 	K --eZ •J_. LetzT 	lik,N. 

[0042] --,'s 6 t,ztzT 	L < tt, gEN-sogUIJ# 	1 („7..77 -4-  7 Z intgENt,71-3k,\ --M0g 

; 2#He-(`/CI4:>>, 2 2#H7Y77)1/*=>, 2 5#He7i=)1.77  

=>, 3 9#H7`77 /1/*=>, 4 2#H7`77 /1/*=>, 4 5#H7`77 

*Ak, 5 1 #H7Y77 =>, 5 6#He'):)>, 7 1 #H7Y7 > 

t li < 6t77 /1/*=>, 	8 7#He-rVi=i-r>, 	9 0#H/ 1)>, 	1 0 

2#H7Y-(Vi=14:>>, 	1 0 9#H7Y:>>, 	1 24#Hei=14:», 1 

3 5#H7Y7=>, 1 3 8#H7Y77 >, 1 5 5#Hel=14:>>t 

L<U77 /1/*=>, 	1 5 9 #H7Y7 m=)1.77 =>, 	1 7 5#H7`77  

*At, 	1 7 7#H7Y7i=)1.77 =>, 	1 8 3#H7Y17J-=>, 	1 9 0 

#He-t')>, 	1 9 5#He1=14:>>, 2 1 2#H7Y7i=j1.7=>, 
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17J-=>1`,li<tti=1:>>, 	220#Ple/0)>, 	226#1A75' ,)>, 

228#H e/0)>, 236#He77 >, 238#Ple-rVi=i-f 

>, 250#Heli=i 1)>, 254#H7Y77 >, 25 7#Hiy-ti) 

>, 259#H/)1/Z>K6, 265#1A/P)>, 26 7#He7° l=1 1) 

>, 270#Ple)(7J-=>, 27 9#H7Y77)1/*=>, 298#He7° i=i 

,)>, 300#1A7Y7>K6, 301#ple:>5--r>, s-3 ,ty33 

1 #He7 i=)1,77 =>tLIT-0, b\6int1R-,'sti.z 1 -D1-;LE07Z inktL, 

77 Z )K6Z-Oe4A-L'sti.--CoZt ,),1 	K --eZ. 

[0043] Vz.-_, *RHA0t ,), 7° K6t, VICTOIRLW4-WZItoDF61_E0DEAb\6 

, g01.1 	 A011# 	1 Vc_77 -4-  7 Z i OtgENtLS-3l,\ --M07g ; 2 #H e 4 v 1=1 

4:», 4 5#1A7`77 >K6, 	7 1 #H7`77/*>t, L Ktj-,77)1, 

=>, 1 0 2#He4 V1=14 	>, 1 2 4#Hei=14 	>, 1 7 5#He 

77 *>K6, 	1 7 7#H7`7i=)1,7=>, 	1 8 3#1A75 	7J-=> 

, 	1 95#Hei=i-f>, 220#He/0)>, 226#H7`",)>, 2 

36#1A7Y77 >, 238#He-rVi=i4:>>, 25 7#He-t')> 

, 2 5 9#H/) .z>nt, 265#HiP)>, 26 7#He7i=i 1)> 

, 2 7 c)#ple)<A-=>, 3 0 0#HiY77 >K6, S-3,ttn 0 1# 

HiY5--r >vc_xl, /J\ 6int1R --,'sti.Z 1 -D1,),_E07Z i OkallY4 --,'S 41, 

--Ck,\ Z J_. L751Tlio . 

[0044] -,'s 6 lz, TEO (1) - (3 5) 	; 	g01.1-VA01.1# 	1 Vc_,-T -4-77 Z i OM 

1.1t•c_S-3k,\ -C -F,E0 	(1) 	- 	(3 5) 	; 

(1) 7 1 #H7`77 >, 	1 9 5#plei=14:», 

(2) 7 1#He7)1.*=>, 25 9#Hi")1, -Z>K6, 

(3) 7 1#H7`77)1.*=>, 27 0#Ple)(A-=>, 

(4) 7 1 #H7Y77)1.*=>, 3 0 0#ple77 *>K6, 

(5) 1 0 2#He-rVi=i-r>, 	2 7 0#HiY)(7J-=>, 

(6) 1 7 7#H7Y7i=)1.77 =>, 220#He/0)>, 

(7) 2 2 6#ple7,):>>, 	27 0#Ple)(7J-=>, 
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(8) 25 7#H7 -t')>, 	25 9#H7V7)1/qZ>nk, 

(9) 25 7#He-ti)>, 27 0#H7Y)(7J-=>, 

(1 0) 2 5 9#H75 /1/Z>K6, 	2 7 0#Ple)(7J-=>, 

(1 1) 2 5 9#H75 /1/Z>nk, 	3 0 0#H7Y77 >K6, 

(12) 26 7#Hei1=1,)>, 	27 0#H7Y)(7J-=>, 

(13) 27 0#H7Y)(7J-=>, 300#H7Y77 >K6, 

(14) 2#H7`4V1=14:>>, 25 9#H75/1/qZ>nk, 27 o#He 

(1 5) 4 5#HiY77 >K6, 	1 7 5#HiY77 >K6, 	1 83 

#H7Y17J-=>, 

(1 6) 	1 02#He4V1=14:>>, 226#H75 1):>>, 26 7#He 

il=1,)>, 

(1 7) 1 24#Hei=14:>>, 259#H7M1/qZ>nk, 270#He 

(1 8) 1 7 7#H7Y7i=)1.7=>, 25 9#H7M1/gZ>nk, 2 7 

(19) 220#H7Y/0)>, 25 9#H75/1/qZ>nk, 27 0#H7Y)( 

(20) 236#H7Y77 >, 259#H751/qZ>nk, 270# 

(21) 238#He-(V1=14:>>, 259#H751/qZ>nk, 270# 

(22) 25 7#H7Y-ti)>, 259#H7Mi/gZ>nk, 270#He)( 

(23) 25 7#H7Y-t ,)>, 259#H7M1/gZ>nk, 300#He77  

*>K6, 

(24) 259#H75 /1/Z>K6, 265#He'):')>, 270#He)( 

7J-=>, 
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(25) 25 9#H7V7)1/qZ>K6, 2 7 0#Ple)(7J-=>, 3 00#H 

1Y77 /*>g$A, 

(26) 25 9#H75/1/q Z At, 2 7 0#Ple)(7J-=>, 30 1 #PI 

(27) 2#H7Y4V1=14:>>, 238#He4V1=14:>>, 

(28) 7 1 #H7Y77 *>, 	1 9 5#Hei=14:>>, 

(29) 1 0 9#P175):>>, 33 1 #H7Y7i=j1.7=>, 

(30) 1 24#Hei=14:>>, 2 3 6#H7Y7 >, 

(3 1) 	1 5 9#HiY7i=J1/ 77 =>. 25 9#H75 /1/Z>K6, 

(32) 4 2#H7Y77 /1/*=>, 	1 5 5#H7Y77 /1/*=>, 2 7 9#H7Y7 

)1/*=>, 

(3 3) 4 5#H/Y75*>nk, 1 7 5#H/Y77 5*>nk, 1 83 

#H7Y17J-=>, 

(34) 1 5 5#Hei=14:>>, 2 5 0#Heii=1,)>, 2 9 8#Heii=i 

,)>, 	S-3,tt)e 

(35) 5 6#H7P):')>, 	1 3 8#H7Y77 *>, 	1 9 0#H7y-ti) 

>, 2 5 4#HiY77 >VC_Z-0-,'Stt,Z7Z i K6Z-0 

b\65EtR--,'Stt.Z7Z )0kZ1e4A-L'Stt.--CoZtI)1 	K --eZ .J_.Lect 

[0045] it, *RBA Ot I) /'1 	KU, VIC'4AIJt:ct zawfAtLw4-ztati-Ato 

r.i_Lopu,,,75\6, gumogoi#'-41 6::,-T -4-  7 Z JOH01.10D -3 -5:ZDET ; 2 

2#H7Y7/1/*=>, 3 9#H7Y77 /1/*=>, 5 1#H7Y7=>, 87# 

H75'4V1=14:>>, 	9 0#H7Y"'):>>, 	25 9#HiJI/Z>K6, S-3,t 

Ve2 7 o#HiY)<7J-=>t:A14--,'Stt,Z7Z inkZ1, 75` 6intR--,'StLZ 1 --D 

1,),_LOD7Z i K6Z1e4A--,'S tt.-C 0 Z .J_. L etzT 	1,k,\„ 

[0046] --,'S 6(Z, g01.1-VDEN#'-4 1 (,:_77 -4-77 Z i OHENVC_TE0 (1) - (7) 	; 

(1) 2 2#H7Y7)1.*=>, 

(2) 2 2#H7Y77 /1/*=>, 	8 7#H7Y-f vi=i-f:>>, 
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(3) 3 9#He7)1/*=>, 

(4) 3 9#H7V77)1/*=>, 5 1 #H7y7=>, 

(5) 5 1 #HiY77 =>. 

(6) 8 7#He-r VD-1 	>, S-3AZT 

[0047] 

(7) 9 o#Hii)>(,:ff-o--,'sti.z7zintx-0 

ok,Nfti.b\--e,-T -L's ti.z 7 Z inkZ1e4A --,'sti.-ck,\z•J__Lect 9 tcTl,k,\,, 

VV4AIJL Li--ot, 	)1.*)1.L.77z K, 	)1.)1.* 	K, 	2 -1 

1=1/)-)1., 	Oki 	)1., 	Hi.' >, )( y )-)1/, i . )-)k 	n -1) 

-)k ,N 1)->, 	7-t I-= F. ,) )1/, 	nk7°CI EA., fffK61)1., 	7-t I->, 

:'))< I- 	-11=1/>, 	t -) 	)1/1)1/i-5-)1., :')=9-)i,i-5-)k :')-( 

vii=1E)1,=-5-)1,, 	:)7J- -it>, 	5 	I-L Ki=i7>, 	:'))( 	)1/ 77-t 1-7 

Z K,'' ,)1N, il>",)-)1., 	1-i. >, niti4M'A, it 

ib)< 	l>, 	i)1,--t 1=1 v)1.1, 	lifnk-t 1=1 v)1.1, 	1 , 	3 - 	11.- 2 - 

-I ZYNP) 	)>, 	Vz.-..tt, ,N 1)-)()1/ ,) >K6 I- ,) 7z Ki-sE --eZ•J__L 

etzT 	L <, 	)1,*)1,/,. 77 .z K, 	)1/)1/*K, 	2 -11=iii 

-)1/, 	fffnki)1/, 	1-)1/i>, 	fffK61)1., 	Vz.-..6t, 	1 , 	3 -)< 3 	1.- 2 

-4 Z YNP):')J> --eZJ_Lect(m 	L <, :-),()1,*)1,L,77z K, :- 

)()1,)1,*-:>Ki-cl,t2-11=iii -)1.--eZJ_Le-,'s 6t,zt1T1,k,N0 

[0048] *RHAGAIAtt, VC4A1J4? -F-et )3 )1,t=)1,4batt:j4-4-  zazitiyo, 

00 VICTO1J4? -F L tt, EIA -A-ti•Af*Lvvolieniat,--ck,\z1xs---e 

t) A kiN  e, NA 	-A-ti•Af*LVICTOIJIYti-1-s1XE---e t A < , X41. 	1-tt11 

nrc_1214-  Li, ma LA-AXE-et ao0 

[0049] 1-VV4A1J4? -F--eaVt00k,\MAJ Lit, gEN-sog01.1# 	1 vc_Eili,o) 

fftTIEFIA L tAl Li -c, ilthEVC4AIJ4 -F-e-tHemo__1.11 t, A-A, t Li < 

it, ilthEVC4AIJ4 -F-e 2 -,''gi > tLW4-  ZNAOric5t,Itel-Ak,\ •J_. 

L 	i-T -4-c, t7T 	L < ttVC4A1J(zW4-zEFIAG -k-Ate-Ak,\, t L < ttVA 

'7.101Jvc_ct zazoia0(zw4-ztati-Atem,l1A--ezo 

[0050] 1-VV4Alit:W4-Z'k7 Iter=1_E Li-Co Zj L tt, WM:it, Eg.,VA 
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'74 Ali L 4 > 	a 	— 	l_i it T1— . 	2 —' t2—' ' 

1-  z R45tt 	3LR.GYArtiN 4 	it tt 5 rc_,E$41-z51--eglirk-  LA-Aar:, 

fftTIEFIALtht1L-cR45tite 1 cyolv,_EFAO .j_. LT 	(,) , tcT 	L < tt 5 % 

iv,_E, 	--L's 6 rc_t1T 	L < tt 1 0 0/01,),_E, 	t -D L t tzT 	L < tt 2 0 %iv,_EFAo •J_. 

[0051] 

L 	ki\ -) c, 

Vt., 	1-VV4AIJtLct za)t,\FE,V, r:W4-Ztati`,,Iter.i_E Li -c ozi L tt, 

i4gYgt.c_tt, VC4A1J4?Alt-F TOD 2 —,N 1)-) > (ZW4-  Z$D',-15t,t3zt 

op-AIM 3 1 rc_,ENC-4-z51--ege-/f LA:Aar:, fftTIEFIALtAIL --c$D'cl 

5t,lt e 1 cycd,),_E iv,\ .J_. LT 	9 , 	I, < tt 5 °/01,),_E, 	ct 9 	I, < tt 7 % 

1,),_E, 	--,'S 6 t•Lt1T 	L < tt 1 0 0/01,),_E, 	A t) 	L < tt 2 0 %1,),_EI-Ao J_. L 

[0052] ViCTOIRLW4-ZEIMODZittt, INA_ a, tl-Fa)I--eg,T15--ee_k z o  

[VV4Adt:W4-zNAGYk-kmItoi,Tifi51] 

EFIAA-ti•,:,:alflatt±,ArcyfISVAI. (INN _ a 0. 5 %— 5 0%) ODVC74 

AIJ -g-tilt-lia (T' 	L< tt p H 5 — 8 op 0. 	0 1 — 1 M I) Akrg§i-A) 

)inA_ ---ciI00)21. (I1J7_a4 —4 0°C) ---e-r>3_, -1--4-Zo vtgliiL 

ali-aeti — tstmatttaL 	, 'A-.. tt1,214- Li tse 6 4 > 	a 	— 	-4-  Z 0  

C4A1J4-Miiii Olt > i 11/ LVICTOlit)iii Litc9Lula 	0. 	1 —4 8H 

ral VC_ It > 7° ') > 	I, , 	-4-t. 	0. 	1 MO ') >nkt ,) ,,L.7_1% ( p H 7 . 

0) --e*gi Li, -o0)*fRACEI10-c-F0) 	[t)i.t=)1.4balttLW4-zri 

ch4g)30),Widt511 --eitA05ttCRIP-Z-4-zo $HWtittt-F,E4-e*,±,-4-z 

.J__Le --ee_kzo 

$D',1-5tit (%) = DTOMMAit-e0DNA5t,t1 ± DF014-MinAlt-e0DEFI 

„;ti] x 1 0 0 

[0053] gEN-sOgOli# 	1 vc_,E$40 )3 )1/t=)1/3.EFIA L tAl Liz, VICTOJvc_ 

1-  zk-k-ft er.i_E l_i -C kiN Z EM32t )1/t=)14:47LNA L tt, _LEOD,Wifi - 

tS -D ittaaoR45tite, TItTIrc_th -c 1 °/01,),_EFA0NA--e 	9, t7T 	L 

< tt 5 %1-)._E, 	--,'S 6 vc_t7T 	L< tt 1 0 0/01,),_E, A t t7T 	L< tt 2 0 °/01,),_EA 
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[0054] [t)i.t=)1/ibi- 6:W4-Z35citg)30,1Tifi511 

1 oommi) Ak.), I) ,,Arggia (pH6. 	5) (ZNADPHtL<UNJG  

32=>77 Z K • 7752=>7J- K (1,),1, NADH) 0. 	25m 

M, Ltkic5t,ItiFifi 1, it k,\ )3 )1/t=)1.4balt (IN A_ a 2 —,'>')>, 	2 — 

'N-1)- i >, 	2, 	3 —1>7J- >) 	1 —5 0niNAS-3,tv,*RH)Jot ,)1 

K 	-g-ti-aa,,a 	3 ot-eakt-L'st-, NADPHtl,<UNADHI'Vg 

i.)) (.:.. 1* -3 	r<  3 4 0 n m Oa Y6 .g.. 031-C-. 	Cfld if T Z Zr_ L t Z.: ct 9 , 3Acag,‘ a) 

if_Vff'-gArc_i,Tifil- Z •J_. LIY --e 	zo [9kl.b,r,',1,- 	ottma, *RH)10) .  7°  

Ktti,TiMAmt)i.t=)1.4battt3. -4-zhkg)] -4-Z, 	LIJC-4-z •J_. 

LIY - Z„ 48, [1/1.onfil.1./Y3totgE, ,iTiMAM )3 )1/t=)1/4b 

- •ii-tMt:-..1--4-- ZR7clig)DY-1,4o L ,\ A..Z 0 	it, 	t 1 ) 	1 	Kort chkg)jtj-3,k 

04L -4z <-_:. L t iThIg-e 	9, 	317G5tft 1 u it 1 3131.1r..-  1 gmo 10)NADP 

H Vi4NAM-4-ZEFIAEL Lito 

[0055] it, VC4Adt: ct za)t,\FE,V,(zW4-Ztat-tittt, INA_a, 1,)1-FoIoct 

vcA-Z -4- z •J_. L e-- 	Z. 

[VV4Alit: cl: zazoia,v,t:W4-Ztat-titoi,TifiI 1 ] 

1 oommi) Ak.), I) ,,Arggia (pH6. 	5) (ZNADPHtL<UNJG  

32=>77.Z K • 7752=>17J- 	(1,),T, 	NADH) 3mM, 3Lt 

G5t,Iti,Tifil,i-c.k,\ )3 )1/t=)1.4balt (INA_a 2 —,'>. i > , 	2 —,N 1)- 

1 >, 2, 3 —1>J- >) 1%, VV4Adc). 01-60% (v/v) 

it ttVC70114-Min, 8 ct ti,*R131J ot ') 	7° 	K 	-g-ti-ari'r,‘ A 	3 0°C 

-e 0. 	0 1 — 5 Hemaz-L'st-, 	)11=1717-1-14:Et:_ct93$fil_i, 

)3 )1/t=)1.4batttb\ 6 77/1. a —)1./N00:1$6Z. 

[0056] $D',1-5tittt-F,E4-e*,±,-4- z •J_. Le-  • - e 	z . 

$D',1-5tit (%) = [VV4A1J4T--eogr1$1 ± [VIMI.14.4? -F--ea) 

0_1$] X 1 00 

[0057] *13)Hafitre, go.j.s ogui.j#,4 1 tLiEili3O)t)i.t=)1.3EGEFI„L.LAIL-c 
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, VC4Adt:_ct zaZIE,VsLW4-ztat-titer.i_L l_i -C kiN Z EM MI )3 ) 1. t = ) 1, 

3°A -GEFIAL  	tt, _LIEGATifi"ff -D ittaa0R45tite, fft32t:...LL -C 1 % 

1,),_L A 0 .J_. L--e9 , 	4T1_, < tt 5 %1,),_L, 	ct 9 tff 	li < tt 7 %1,),_L, 	--,'S 6 

:L<11 0 °/01-)._L, 	Tillt 	li < tt 2 0 °/01,),_LIA0 Zr_. L ""CZ„ 	V-z_-. 
, *RHAGAtAtt, gEN-10)gEN# 1-4 1 r3Ei1i3O)t 11/t = 11/32 -GALtAtt 

li -C ' , MkiftteFt, 00  

[0058] *RHAOEM'32t)l/t=l1/32LEFIAtt, -FigEOIVC..ct 9 MATZ  L'i c eT 

Z . 
I-7°1=1 — >PCRI (Leung 	et 	al. , 	Techniqu 

e 	1 , 	1 1 — 1 5 	(1 9 8 9) ) , 	ZliNtJ--PJOOTAllt:..a-il,NtcAv 

CER 0-C, gEN-siOgOli# 1-4 2 tZ.:771-ttagEN (fftTINA311±) tLi 

--Div,_Lott/OEM0N-11, 4A, 	Illine4A-,'stilz_-.DNAC1,-V4Z 

Zr_ Le 	Sao INA.. a, fftM-SAiiffi+ .5-  > 7°  1 — 	r= li, if It: ct 9 

, 2 4 0#PIOT 	. Cl,:..Z.7'6;gcl_i, fftMINA0)77 Z intigENO.A..ftLN d 

e I Mitiigii`LiMAT 	Z (gEN-rOgOli# 1-4 3 ) . j- 41. .5-  > 11 — 	::. 

7° -(7-1 : 5' —GGGAATTCCATATGAGTGTTTTAG 

T T AC A G G-3' 	(gEN-rOgEN#-14 4 ) , ./3,tT1.7° -r 7-2 : 5' 

—ATACGCGTCGACTTACTATTGTTCTTGAACCTT 

CA-3' 	(go.j.s oguij#i-4 5) LD i ye rsi f y 	PCR 	Ran 

dom 	Mutagenesis 	K i t 	(C I ontechtll) cEilk,\ 

---c, fftMIEFIA 	K -4-ziaffi+o)r<tz.-.>Y.Atz=gz..RP,e4A-L'sti., 75" 

-D11448 l K>VC_Nd e I Ote1310P14)N-,'st1., Mi8 a K>oll•ItLs a I 	I 

Nitig31A7M-M-Lsti.k.M,M00=*$14D N A (gz.RAMI Aiiffi+) 	.•'f'4'z 

L'i L e T 	Sao 	L'i 0) ii, OFEI* A- 	.Nd e 18 ct Tf S a I 	1 ---eAibL, 	1 	Z 

KpUCN 1 8 	(PCRItZ.:ct 9 pUC 1 8 	(')J-(7J-tt'i) 01 85 

#HIOTAt:_:Erzll_i-CNd e 1 1)-4 liJOAl_i, EVC.4 7 1 —4 7 2#H 

IDGCTG(.:_.-EMTZ<ILt:_-.ct ('Afitz_-.(,:_.- Nd e 	1 1)-4 	1, Ai_ii-z_-.7°  

z K) (DI a ci 1=1 	— 	— 0) -F A CD Nd e I gintiigiA LS a I 	I gre,1311 
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CANZ..4AL, <7_07°"-Z KCE110-CI:>i') L7 • 	') 	(E sc he r 

i ch 	i 	a 	co I 	i) 	HB101 	(1.),T, 	E. 	co I 	i 	HB101) 

.):M$R1'1" Z. 	M$R1' li tz: 	liain 	1 001.kg/mL07> E:>') 

As ti' I- B 7°V- 	igtt VC)t h L, 	>'7)l. 	1=1 = - 0 )clirffi 	•/i141  Sao 	VZ.-.., 

fftM-1 31ffi+Ottb 9 VC. AligiE51-0141  6 tLitgz..ATIEIA31ffi+ 	PI 0-C, PI 

0t3111F-e-,'S 6 tLgtA4A litcgtANA5 4 15 ') 	41F2'1-4-  Z J_. L t -e 

Z. 

[0059] _EFiE 	-I 1 	I) -75` 6, *RIEI)JODEM2t/l/t=)1,rt7a„intA-4Z ,7: L 

IP-e 	Z . intAI L 1, -c tt 4 VC- FR7VS ti.14: 01Y, tff 	li < 6t-FigE051-e 

Z. 

[VV4AIJ VC- W4-  Z k-kmteltl_E li A-11„o 7°I.- 	PM t: cl: Z MAI 1 1 

gtANA5 4 15 ') -GA-C1A_Ms-sctzMt31-1EgAtT1-4-zttillAA ( 

INA..a, 	_4,fN3 vz..,-7 -4-  E. 	co I 	i 	H B 1 0 1 	(p N K P) 	) 	.i_gt•ci.; 

tigb (IN A.. a 2 0 0 ii, g/m I (D7> E:> ') >.-gst,•2 X Y Tigtt ( 	1) 1 

I>1. 	6%, -(- Z II1. 	0%, taibt P)r,L. 	0. 	5%, 	p H 

7. 	0 ) ) VCAM L„ 3 7 °C-e 2 4 	 Tao11124#53:4±gA 	"14 6 41. itA igAA 

Mi*aM6911.11 L. Air_iN3AM, INIV 	L„alflatt±AV4Z. MIA 

-A'sti`,:,::Alli8tElEaatLig_ 	t.S.MI.OVICTOIJ (t7T 	L< it *gal. 1 0 - 3 0 

%0:'))( T )1/*/1/L.7 Z K) 	.-gstilt-0.15A OT'li < tt p H 5 - 8 0 0 . 	0 

1 - 1 M') ACT 1;A) 	)iii A_ --ciA_ 	tsgril. (IN A_ a4 -4 0°C) -e-r > 

3-1- 11-"Z0 	0. 	1 -4 8 HeAl fi'l. 4 > 	a 	- 	LikA, 91_1.11 li tz: 	,W, 

WatElEaa 	9 6 i'K'11- 	( A G CT- 	i 	''5 	t-1.'1) 6.L3A 1_,, 	N A D 

PH 	(t1T 	li < tt 1 . 	5 mM) Lt)i.t=)1.4battt (L<1 o mmo 

2, 	3 -1 . >7J- >)fat,`') ACI-ICA (PH 5 - 7 ) 	)iliA_ -c, 	1 o 

-4 0 tTaZTZ. Rlirligt: U V It> i/l/tatAtT FAS- I I I 	(A5 

Mtat-11) TN ADPH 0'43;36 	tAr,-4-7ao 	•OD11, azeir±i_itsk,\„ 

AttNADPHogwYR4-4-ze, azeirff LA-_,amatiliffiattN A D 

P H On; /- VC- i* 0 , '.4WYtS. < tSZ. M,',4-ezT,ItTIEFIAVC_th, 	AN 
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---egY6etS < td: -D tz_10„ .ilibi-tt VC_ W4-  Z 	'Itelti_E lit _11„L Li -TWA 

Lit. into li tz _AI A 0) ig A A 75 \ 6 1 	Z KfEli,±,1,,BigDye 	Te 

r m i n a t o r 	Cycle 	Sequencing 	Kit 	(71-f 

Ki-(7J-:>5-.AX:')-tii>t1I) S-3,tTfA pp I 	i ed 	B i os ys t 

ems 	31 30x I :')i ,T4 ‘y 	7 t 	4 if (777. 4 K,-(7J-:>5 

/NX-tii>ttl) 	JEllk.\ --CEM:It/l/t=J1/3°C'AtAiiffi+OttagEN 

A-Z L. gM3,131PL 	-i'-if-4-  Z .j_. L eT 	Z. 

[0060] [VV4Alit: W4-  ZkZiter=i-E L tclIAOD 7°  — 	PM t: cl: Z MAI 2] 

0.AFFIA 	41 1)—GA-E-70,A.-ffis3ctTfifft3:1E0AtrITZM (4 W..6 

, 	4'fN 3 rj....77 -4-  E. 	col 	i 	HB1 01 	(pNKP) )tom 'f4 	tstigt) 

. i,_f4 	491§X±igt (NA_ a, 	1 0 0 g, g / m L 07> 	")>E 	.-Asti• L B i 

— 	±g±t) tzliM L. 	3 0 t --e 2 4 13rAtgI-4-  Z. "i4 6 tilz: 	1=1 = — 	t 

4 1=1 >IR (BiodyneA, 	0 . 	4 5 µ. m ) 6Z.:fi4 li A-A, -0)t 4 1=1 > 

IR.V.-C74AIJ (T'li < tt 4 0 %0):')) 	)1/*/1/L, 7 Z K) 	at,`/  ‘y 7 7 

- (T' li < tt 5 0 m MG) 3 — (N —mo r p h o I i no) 	p ropan 

esulfonic 	acid 	(MOPS) /v77 -1:1=ItZ=0. 	1 3-2 4 

Hemam -4-- zo J_.0)/v 7 7 -tt 4 0-8 0 °C (ZA13.H. -,'S 41,-0, \ Z -c: L751T 

l_A\ . -• 0) ,1, 	zri ot 4 1=1>JRNADP+ (Tl_i<tt 1 mM) , 	n i t r 

ob I ue 	tet razo I 	i um 	(Tt_i< tt200µM) , 	1—me 

thoxy-5 —methy I phenaz i n i um 	methy I su 

Ifate(Tli< tt 1 0µM) , 	2 — 11=1/i—)I, (INA..a0. 	1 —5 

0%) 	.-gst,`/‘y 7 7 - ( T'l_i < tt 5 0 m MG) 3 — (N—mo rpho I 

i no) 	propanesu I fon i c 	acid 	(MOPS) iv777 

—) 1:1=4:-:igt-S3.E.g.. (INA..a 4 —4 0 °C) TO. 	1 3— 2 4 Hemam-4--z. 

- 0,1, t -I 1=1 >IR 	,-4 ii0 7_1<TAA L. 4 *t 	lit. 	Q=— 	V,,C74A1J(..: 

W4--  Z k-kmItelti_E litz_-.EM:It/l/t=)1.32GEOAGAtL1A.AL liZintAT 

ZZ:Le--e,Z. 

[0061] Z: 41. 6 0E1' A. a 	A 	Wai*iigt (IN A_ a, 2 0 0 µ. g /m 107> E:> 
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')>Ast,`2XY -Figtt ( P) 7° 1> 1. 	6%, 4 — Z li-Z 1. 	0%, 

ilibt 	') r, L. 	0. 	5 %, 	pH7. 	0) t.C..4fML, 	3 7 °CT 2 0 Hemtgai 
igAT Z. "ig 6 ti.itAigAat: -D 0 --C, Aii_iN3AttLct 9 in47t6, /‘Y 7 

7-  OT' li < tt 5 0 m MG)3 — (N—mo rpho I i no) p ropa 

nesulfonic 	acid 	(MOPS) / 'y 7 7 -) t.c..SE§TZ„ 	zri 

tt. 	U H — 5 0 3:1Eig;)* 	ift 4 It—  (S M Ttll ) CEROZIO'h' Lit'l 

, Ai i_iN3At t L ct 9 **RI 	M 	li „WAli8tEli ±, A 	''i'4' Z. 

[0062] I 'y 7 7-  OT'i_i < tt 5 0 mM0)3 — (N—morphol i no) 	pr 

opanesulfonic 	acid 	(MOPS)/y77—)L:))( 

)1/*/1/L,77 Z KOMIa'rA, :'))(J1/*/1/L,77 Z KOOVA.g..751Tli<tt 0 

. 	1 — 6 0 %r=t-S Z ct -3 V,A-,WleatElEarfIrAFIA., )31:12 (iT'li < tt 4 0 — 

8 OtTO. 	1 	— 2 4 EqrA) 	litz_-.10-5, *niZ. 	L'itt.r.:, 	N AD P+ ( 

V_i<ttlmM), 	nit 	roblue 	tet 	razol 	i um 	(T 	1_, 

<6t200µM) , 	1 —methoxy-5—methyl phenazi 

n i um 	methylsulfate 	(t7T_,<610µ,M),2-7°1=1 

i' i —)1. (INA..a 0. 	1 — 5 0%) 	.-Ast,`, ‘Y 7 7 - OTV,<tt 50mM 

D3— (N—morphol 	i no) 	propanesulfonic 	a 

c i d 	(MOPS) /v77 — ) 	.)miat_i, 	9 6 1A1 7°I-1 	(AGCT-J 

t.-11)  VC..41,--C#MTZ. *t-L'Sti.tz_-.ta)VV4AIJVC.W4-Z —kmIt 

ect 9 Iti_E litz_-.E0.32t/l/t=J1/32LEFIAL li -TWAT Z L'i Le-  C 	Z. 

[0063] WA litz_-.El'A.AG)igA54-05\ 6 7° 	"-Z K 	fili,±, L, 	BigDye 	Ter 

m i n a t o r 	Cycle 	Sequencing 	Kit 	(71 	4 K 

/-f 7J-:>5-1NX:')A7/>t2O 80 	)pp I 	i e d 	Biosyste 

m s 	3 1 30 x I :')i ,5--f ‘y 	77j--r1 	(77 7c. -r Ki-r7j-:>5-.L.\  

X:')-t-ii>tt,) CE110-"Cg,'P,3:1R K Pilffi+OtaIgEN7f li, 	P3,13 

itL-itTZ .J_. L /PC 	Z. 

[0064] [VV4AlitLct za FE,, VC_ ',1-  1-  Ztaiji-,,ter.i_E 1_, it NA OD 1 	— 	Rifi VC_ 

ct Z MA I] 
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rzIAEOA 	4 1 	I) —co*-roA.-ffis3ctTfifft32E0AtrITZM (4 W.6 

, 	_4'fN 3 tz..- 77 .-4-  E. 	co I 	i 	HB1 01 	(pNKP) )tom 'f4 	ts9XXig 

tt (IN A_ a, 	1 00µ,g/mL0)77 > E:> 1) > 	As ti• L B 1 	— 	ig±t) t: 

*Ila L, 	3 OtT2 4 1] IV to A Tao "14 6 41, A-. 	1=1 = —t-f 1=1>a (B i 

odyneA, 	O. 	45µ,m) 6z.:fi4litcA, 	NADP+ (T'li < tt 1 m M 

) , 	nitroblue 	tetrazol 	iurn 	( Tl_i<tt200,u,M 

), 	1—methoxy-5—methyl phenazi n i urn 	me 

t h y I s u I fat e 	(Tli<tt10µ,M) , 	2-11=1/i—)I, (NA_ 

a 0. 	1 — 5 0 %) LV-VOIJ (T 	li < it 0 . 	1 — 8 0 %0):'))( 	)1,*)1, 

1\7 -Z K) -Ast,•/‘Y 77 —  OT'li<6t5 0 mM0)3 — (N—morpho 

I 	i no) 	propanesu I f on i c 	acid 	(MOPS) i'7 

7 — ) 1:I=I6Lig_43n1g. (1NA_a 4-4 0°C) T 0. 	1 	— 1 oFqrc.55*-4z 

o -. 0,1, t -I 1=1 >IR 	,41i0 A< --CAA li, *ttglit. 	1=1 = — 	V,,C7.4Adt.c._ 

ctzawfAtz.-.w4-- ztati- ter.i_ELitEM2t)1A1=)VAGAottjalA. 

MGAIKA L 1, --C intAT Z .j_. L 'Pe 	Z. 

[ 0065] Z: 41. 6 0E' A. ti 	i_g 	WriIi*iigt (IN A_ a, 200µ,g/m 10)7> E:> 

' ) > 	-A'sti• 2 xY - r tigt (I- ') 7°  I- > 1. 	6%, 	4 — Z li- 	1 . 	0%, 

ilibt 	') r, L. 0 . 	5 %, 	p H 7 . 	0) ) t.CAM L„ 	3 7 °C -e 2 0 HeAtgal  

igATZ. "ig 641  1. tz: -±g4A 	itf4q04.9.1.11 1,, itii_iN3AM, In' 	M 	li 

, )M1E84 i±ia V4 Z . ,Mlatt±Atz= N A D P H (T'L< tt 0. 625 

M) , t/l/t=J1/ibaltt ( Tl_i< tt 1 0 m MO 2, 	3 —1' >:')A-  >) , 

-V4Ad (T'li < it 0 . 	1 —8 0 %0):'))( 	)1/*/1/L,77  Z K) C8P974  i_, tc 

/ v 7 7-  (TI_i<ttO. 	1 MO I)>K6/V 7 7-  (P H 6. 	5) ) 	.3M' 

aTZ. 	Zritt 	9 6 1iK7° l — 	(771)- LT- is't1I ) 	6c.. >̀ 	t‘wi 

nr.:Benchmark 	Plus 	microplate 	spectr 

ophotomete r (B I 0—RADt2O TNADPHOgY6U,r, 

T Z. aa-.05qcfft,t-son 	ADPHogy6eR4-4-ze, azeirE 

•ff li it ,WAlli8tEli ± A tt NADP H IVIC-. 	0* 0, T3,'Y67`,W,< fci: Z. )]/l/t= 
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mbatttorc-aLct-D ---c NADPH b94M --,'s 41., V,E1134 --e1WP-s < 4: -D it 

t 0D 	VC74A1Jrc_W4- Za)t,\FE,VSLW4-Ztaij-tite-L's 6 tLI-6]_E litc.EMTIt 

J1/t=)1.:4GA0DE-OAAL 1,--CintAT Z. 

[0066] intA litz_-.EliA_MoigA54-05\ 6 7° 	z K 	.fElEh±i_, 	BigDye 	Ter 

m i n a t o r 	Cycle 	Sequencing 	Kit 	(777° 	4 K 

/-17J-:>5-.AX:')-tzi>t•TO 8 ctTfAppl 	i e d 	B i o s y s t e 

ms 	3 1 3 0 x 1 :')i ,5--f v 	77J--rit (777c. -r Ki-r7j-:>5-.L.\ 

X:')-t-ii>tt,1) CERk,\ --c- gtATIRKP31ffi+VIIEN 	> 	L. gz..P.311E13 

ftL-i7f-4- Z •J_. L iY - 	Z. 

[0067] VC4A1J41 -F --et)1.t=)1/4balt --4zaZit -146z J_LOD ---ez, 

8 ct Tf / V-z_-. tt flt,g tit 	A/91) Z zr_. LOT ,ZW,ka)gz.PA., iiill3ii`L*Angz.. 

A4AtLci: -D -C41.(74-yt- Z j_. L lzci: -D -C, Vtka)gtA0ftWi4-tti-DE 

0.32)J )1/t=)1/32GEFIA 	,fift.r-e ,Z. 

[0068] *RIEIAGAI') 	I7J- Tit, *RHAot 1) i'7° 	K.— K -4-- Zt o)--e 

ti.a=itz=lir/f -L's ti.ts 0 e, INN_ a, gEN-so)gUIJ# '4 2 VC..-il_i it T1 t TINA 

— Kl-ZilIgUlJb\6i-sZt ,) 	17J- 	K, Vt.tt•J_tt.tLEM)NA_ 

---04641.Zt ,), 1 	K751,1641.Z. 

[0069] TItTINA31ffi+0)EMIL Liz tt, Current 	Protocol 

s 	in 	Molecular 	Biology 	(Frederick 	M 

. 	Ausube I, 	Greene 	Pub I 	i shing 	Assoc i a 

tes 	and 	Wi 	ley—lnterscience 	(1989)) 	 

vc.,,E$54,a)/j_moIcEilk,NzzriLe-e,z. -4-44-D -5, TItTINA31ffi+a) 

zao 1 1E, 	A-JJ-A 	(NA_ a, 404®, 	li < tt 2 0 1E, ct 9 tzT 

L< tt 1 0 la 	--L's 6 6z.1T 	L< 6 	5 la 	4 1111, 	3 1111, 	A-. tt 21Eotta) 

Z1,„ 14)ill, # ht L < 1,t 	-4- Z •J_. L t: ct 9, TItTIEFIA0 7Z i KIEN 

.EMl_itz_-.t1) 	17J- 	1 .11f11-4-- ZzriLe-e,Z. 	IIJA..a, 	i—li=i 

—>PCRI (Leung 	et 	al., 	Technique 	1, 

1 1-1 5 	(1 9 8 9) ) fSEG)PCRCE110k.gz.'PAAIA-D, 	ZliNtJ-- 
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liRa) 	V HDiversi fy 	PCR 	Random 	Mutagene 

s i s 	Kit 	(ClontechtV, Transformer 	Mu 

tagenesis 	K i t 	(C I ontechttO , 	EXO I 	I 	I /M 

ung 	Bean 	Deletion 	Kit 	(St ratagenetll 

), 	OuickChange 	Si te 	Di 	rected 	Mutage 

nes i s 	K i t 	(S t rat agenetl) fSEG)*IJJElle(164-LZ 

0 

[0070] t') 	A- 	K311131A-iArliggM4A5ItLct 9 4,F11-4-ztaa, 3aftL .xn 

0.A43IL 1,--c6t, INA..a, 01 f e r t 	L a n d t i (Gene, 

96, 	125-128 	(1990)), 	tSm i th6 (Genet i c 

Engineering, 	3, 	1, 	Set 	low, 	J. 	Plenu 

m 	Press), 	VI asuk6 (Experimental 	Mani 

pu I at ion 	of 	Gene 	Expression, 	Inouy 

e, 	M. 	Academic 	Press), 	Hos. 	N. 	Hunt6(G 

ene, 	7 7, 	5 1 	(1989)) 0)51-\'“)uikChange 	I 	I 

K i t 	(1—>t-I‘1) ODW.-Y IOD*IJJEM-eV,1641.z. ts8 

, 	2 f2Pfir=0.PAAATZtaat:..tt_EgiEIVCA Utz_-.51 .  2 liln9ig_TZ: 

Ltz.-.,t9, 	HnL.-4-- z*RHAt ,)17J-KV4'zzriLe-ez. 11,1, 

Not o t 	i a > eft o 7Z i Ok-eiT-70,--,'s tt.-c k,\ z mat 	i,A51(,:ct 9 

, HnL-4-- z*RHAt ,)17J-KV4'zzriLe-e,z. 

[0071] *RIEIAGAI')7° 	K 	a - K-4--  z t ,) 	A- 	K L 1, --c it. IN A_ a, 	2 

gEN#-I4 1 r=75 -4-  7 -Z i OtigEN75` 6t-SZ )3 )I, t = A/A ,-GN AL tLet L-c-, 

#V4A1J4? -F-et)i.t=)1/4bai-tttLW4-zaziteo,k,Nt i)/ . 7° 	F' 	- 

K L. 75\--D, gEN-sog0.1#'-4 2 t:...-Tlitz_-.±1IgUIJ75\ 6 ts z t ,) 	A- 

KLMAntsiki/gENA-ti•t ,) 	A- 9 KL, 	''>F. 4 

-F--e/ \ 4 1') Y-f X-4-zt,) 	17J- 	KetzT 	LA,N. 

[0072] L'IL'IT, 	rgEN-VDEN#'-4 2 tZ.-..-Tlitz_-.t ') 	h I7J- 	K L$HAntSitiagE 
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Mb .̀ 6t-sZt') 5 h 17t 	K L 	I- ' ) >i> 1-fsAit-F--ei\-f 1 I ) Y-r X 

1-  Z t I) 	h V7J-•KJ L it, gOIJ-rOgUIJ#'-4 2 t:-_ ,-T li tc:±PaIg01.1 L MA 

ntstaIgEM75\6tszt I) 	17J- 	K 	—1 L I,- -C" , 	I- ') >:')i> 

1-i-sAit-FtLi=1=— • /\1') '5  -ff—i 	, 	7° — 	• /\-11') Y 

-f -ff—i a >I, 	z1,\6titit>i\-r1,) Y-f -ff— 	a >5I-CE110Z .J_L 

t: ct 9 •f4' 6 ti.Z t I) 5 	7  VAS1 .41] -4-  Z. 

[0073] / \ 4 ii) Y-f -ff—:> a >tt,Molecular 	Cloning 	2nd 

Edition 	(Joseph 	Sambrook, 	Cold 	Sp r i 

ng 	Harbor 	Laboratory 	Press 	(1989) ) 	 

> I- tSAit-ei \ 4 1') Y-f XTZt') 	h I7J- 	KJ Lit, INA_a, a i=i= 

—Zli\l,t7°5—FIEIRO)t')I7J- KtififLlitc..74)1.—CEIll,\ 

-C, 	0. 	7 —1. 	0 MODttibt 	I) r,L.4? -F, 	6 5 °CT/ \ 4 1,) Y-f -ff— 

:> a > .•'ff •D it•I, 3 isPkg..0 S S C '74'a ( 1 igS31.0s s c74AGAJM,J 	

, 	1 5 0 mMilibt I-') r,A, 	1 5 mMi>nkt I-') r,Act9tSZ) C'Il 

k,\, 	6 5 tODAit-FT 7 4 )I/' — 	5A541--4--  Z J_. L t: ct 9 gy'f'4I--e 	ZDN A 

61Z J_. Le---e 	Z. ct 9 T1_, < (4, 6 5 °CT 1 iga'1,0 S S C '745A---e5A549- 

, 	--,'S 66-1T 	li < (4, 6 5 t ---e O. 	7 igal .g.0)S S C '745A---e AA, 	Et:.,T 	L 

<6 	65°C--CO. 	5is,,, 	O. 	4 5ig, 	O. 	25ig, 	O. 	2 ig, 	0. 	1 5 ig 

V) S s c '74 A --e A AT Z J_. L t: ct 9 iiRM T 	Z t ' ) 	h L A-  9 K --(Z. 

[0074] 1-;1_LOct', VC-/ \ 4 i') Y-r -ff—i a >Alt 	1,Eilsc, I, it e, 	•J_. 41. 6 0AittL-i 

vcAIJIN-L's 41,4 k, \ . / \ 4 1 ' ) 	'-r -— 	a >a 	I-') > 	i> 	— Vc_JSZT Z 

SAL I, ---c ttgrilAbilMI.ts EM,k0DRA/Y4 A_ 6 41., 	M-Z --ett.a X41, 

6RAiLA'Aint1R-4- Z •J_. L--CR iLAts. 	I- ') >i> — '-*-IR,-4- Z •J_. LeUi 

itg --e 	Z. 

[0075] _E,E0A4t6: -c/ \ 4 II) Y-f XIMIgtst I) 5 h V7t 9 KL 1_, --C tt, g0.1# 

2 t:.,-T --,'s ti.z t I) 	A- 	K L ogEN PI —Ite, 	I, < tt 7 8 0AL),_E, 

ct 9 	I, < tt 8 4 0AL),_E, 	--,'s 6 (,,-.1T 	I, < tt 8 7 %J,),_E, 	--,'S 66-1T 	L< 
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6t8 9%, 	9 0%, 	9 4%, 	9 5%, 	9 7 %1V,_L(Dt ,) 	17t161 

ZJ_LIY -- , 	a —K --L'sti,Zt ,) , 7° KlY, *R13)Jot 1) i'7° 	K 

-4-ZIN(,), 	_EgEt ,) 	17J- 	Klz -A---,'sti.Z. 

[0076] *R13)Jot 1) i' 7° 	K— K-4-Zt ,) 	17J- 	KRIR,,.—(,:_t*A 

-4-ZJ_Llzct 9, 	t'), 7° KRIR,,.— ,fiFt.'1-- Z. 

[0077] _LETJEllkiNZRIR1 	— L Li -CU, iLAtsrgti-tM--e,!,At ,) 	I7J- 

KiY— K-4-Zt ,),'7° 	KRIR,-- Zto-ett,a, -irc_Frk---,'sti.ts 

k,N„ 	•J_.0),t -)ts, 	—L Li -CU, IN A_a, 	7° 	K, 	—. 	7 7- 

1 	—, aZ Z Ki . —i-sE/Y1164-t., --,'s 6(, fthaYrg 	Lowe 

03.1ffi+3-coeui ilgts-t,  1-)1,, 	—tIVIIT 	Z. 

[0078] L'i 0) ct -3 41 	— (4-, INA..a)clit'aotaa--ett, mg', 	I acUV57°1=I 

—g—, 	t r p 7°1:1——, 	t r ci1:1——, 	t a ci1:1—— 

, 	I ppl1=1——, 	t uf Bli=i—g—, 	recAll=1——, 	p 

L 7°I=1— 	—-0$1J411t ± 	-A-(7.)-, *RH/JO DNAL'f/FIMgrLAM --,'S tt, 

it. 	IRAIA 	-A-ti‘RIR, 	— L 1,--C 	iL4 	z 	Z . IN A_a, 	pUCN 

1 8 (04IN 2 VER) , p S T V 2 8 (g) 	/ 4 A-  tID , pUCNT ( 

MiiǸrAffi 9 4/0 3 6 1 3'-4) tS.E7V6i641.z„ 

[0079] *13)jalf,---ejEilk,NzlE11,1E- 111J411t+J 	it, MglYgil=1——S-3,tz, 	4I74a) 

rAi,C4-Z$T4RA (INA.6 i>/\>1)--, CCAATt‘y. TATAt 

v 	. SP I 531VsE) 	-4-ZikiIgUlAk.N. 

[0080] *131N16,--e1,110Z111,1E- FfFtliU,  kgrc_3*Aii it, 3.1ffi±oRIR,gArn-4-zim 

—.—, i>/\>1)---ogi7oxmit.)<> I- L3.1ffi+e, 'rg*IfIli81:1=1  

--efFE 1A4Z1X,V---CAM-,'s ti.Z •J_. L 	kiN -) 0 $1All t +0 	4 is-3,tveame 

, 	',Igt•c_g‘ U--Cg0-)(,),f4Z•J__Ltt, 	-Zt,7.,j71%-do$IA---ezo  

[0081] -atttttLS-30--C*IAERUI kgt:4—, 	7°1=1——i-sErc_124 I, --Mti-tt'34 

IMM 	(8, 	AZ±) &, 	(1 9 8 7 ) ) fsEtLIARLEA-,sti, ,',_g, 

-ck,\Zo 

[0082] —it. ri7GTIMIAtilC -4-Zt ,),'7° 	K— K-4-Zt ,) 
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[0083] 

[0084] 

17J- K --,'S6(,:_ -As/1,-"Cl.\ --Ctal.N. 	GM'-IMEFIA.thkg -4-zt ,), 

7° 	ILL I,- - c lt, INA_a, 	s')1,—N,71KAFFIA/Ytf6ti.z. 

—(,:_ct 9!ig*ifiaTMR-0-4-z•J__Lt:_ct 9, TMfilli* ,"/'4'z•J_. L 

e- - e‘z„ Aott, TMR-0,i4Q t,--c, *RHAot 1) i'7° 	K— K-4-- z 

t') z h I.A- 	K*t44v=1=i6z.-.4A t,---04641z)MR-04t6f6ti.z. 

—VC..ct 9 TMR-7-01- Z tz_-.60)rg 	WIEJ8L li --C tt, fit')'7° 	K 

—K -4-- zt i) 	I7t 	K -Asti`t ')/7° 	KR/R,,— tz.-.ct 9 TM$R1 

ti., 4Alitz_-.t')I7J- K7V—K-4-Zt')/7° K .RIR,-4-ZZ:IL 

iY."Z*11i8--ett.a, WC-MIN-L'Sti.14:00 rg*IIIIi8L li-CMJEll iThIgt0At 

'AL li-C tt, INA..a, i:>i i) L7 (Esche r i ch i a) X, /)I, 

(Bac i 	I 	I us) X, :>a—Kj- Z (Pseudomonas) IN 

, 	-t5 3 	(Se r rat 	i a) X, 	IlEsi - ')r,L. (Brevi ba 

c t e r i u m) X, 	i 1) 	5 1) -fr,11,(Corynebacter i 

um) a, Z 1-1,70 1-‘yt 	(S t rep to coccu s) a, 8,tTf 

'7 I~/~9-JI.Z(Lactobac i 	I 	I us) atserg .— A,DIM 

R-L'sti,---0,Nzes, 	1=1K‘yij 	(Rhodococcus) X8 ctlf 	I- 

7° 1-7 4 --t 	(St reptomyces) Ws Erg 	— AGAMR 

tvz- k,Nzwits, it‘yt1=17-f-t 	(Saccha romyces) a, 

-rii=17-r-t 	(K I uyve romyces) m, 	:>Nisit‘yti=i74 

-t 	(schi zosaccha romyces) a, 	=s1)-‘yti=17-r-t 

(Zygosaccharomyces)m, -\-71=047 (Ya r row 

i a) X, 	1) a Z ti=i> (T r ichosporon)X, 	i=iKti):') 

,,A(Rhodosporidium) X, 	E-77 (Pichia) a, 8 

ct-tz>7--fY (C and i d a) Ws E org 	— A011WS ti.--C 

k,Nztge, 	) 4 I=It 	(Neu rospora) X, 	77')1,*)1, 	(A 

spergi 	I 	I us) X, 	-t771=Iti)r,LI, (Cepha I ospor 

i um) X, 8 ct Tf 	') aTJI.7 (T r ichoderma) a ts EGYrg 

' 	— AORMR -L'S WC 0 Z t Es, t -SEeti 641.Z. 'V:-::, •fattl,),M-T 
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t, *WA, Eltrc_s-3k,\ --01/7tsrg 	• i . —A/Y11M-L'sti.-cs-39, -irc_M 

llotz_-..mi 	(Nature, 	3 1 5, 	592-594 	(1985)) Abrz 

f, 	1-1=1, 	-tiiis-ii-sEGAIli-tti=1=itz'Arc_AfM>NRIR, 

t- zAiRAR-L'stl.-CS-39, WLECAJE11- Z. 	•J_.41.6o -3 -5, 	,tv$  

RIR,5thSb\6unetzT 	L <, 	lia-ffie-it:_ 	t,k,N0 

[0085] *RIEIA0) . -6t, /i_r_10)51t:_ct9',ig ,Mti-tttL4A--ez,, NA_ a, 

t 1) ,..70 KRIR,, g—L1_, ---cni,E(DRIR, 	q—p UCN 1 8 r_.-EM32 

t/l/t=)1.3AGEFIA— KT z t ') 55 7 L i-9 K4A1,1-z_-.*R13)Joi 

'-z K (Aroj2-3, 	6-1 5, 	1 7-27, 	306:=77 -4- pNKPm01 

—5 3) 	, 	'rg ,t4ti-ttL1,-clia-MCEI1k,Nztaatt, 	rfl&a)E. 	Co I 	i 

H B 1 01 a >L°5-> F. -t) 	( . )J-17J- t•ID tsECEI10-c, - .0)7° 

mi, —)14:_a-D -ctafF-4-z J_. L tzct 9, 	,!,A, '—',igIVIi8t,:_4AL, 

tz_-.TMTIii* (INA.a, 'Art4N276~.77 -4- E. 	CO I 	i 	H B 1 01 	(p N 

K P m 5 0) ) /0464-t.z„ 

[0086] it, *RIE9Jot ,), 7° 	Ks-3,tv,ICLR.-4-zricTIMEFIAtitg -4-zt 

') 	7c' 	KOAt ') 	7° 	K 	Pl-04q -eR/R,-,'st-i-z_-.TMR,4t VfM 

TZJ_Le."- Z. -4-44-D -5, *RH)Jotip7°K—K -4-Zt') zh 

17J- Ks-3,ttnt:7ti324141,Atitg -4-zt '), '7°K—K -4-'zt I) 

zh~A- 	K, 	pi-0), —(c4ft(7.),12(7.),, 	J_tt.rgOli8t:_4A -4-Z .J_. 

L vc_ct 9 ,f4' 641.zit, 	•J_.41.6 2MMOD N A 	T lia,it7)1,-7°G)AtsZ 2 

fM0), —(,:_-,Ttaft(7.),12(7.),, 	-41.6P1-0`YrgOli86C-4ATZ .J_. L 

r c_, t ) -C t ,f4641/f4z. 

[0087] •J_. 0) ct -3 tom. t„ --04 6 ti.zffMR-04 L Liza, INA.. a, EM32t)i.t=ms 

GEFI,A— K -4-z 	17J- 	K 	ilthgEoRiR, 	. — P UCN 1 8 VC-4A 

Litz_-.E1A..— (INA.a, 'Att4N2r=7Tlitc:PNKPrn01) L3`1GM-1 

AFFIAtitg -4-zt I) /'7° 	K --eZ")1.—N,7_1<AFFIA— KT 

zti)1,7j-1,--g-,t,•,g—, 	E. 	co I 	i 	HB101>E5-> 

Ht/l. (')J 	/-17J- tt'l) vc..4ALitz_-.TMfiiii*fsEetf6ti.z. 



WO 2014/157185 
	

29 
	

PCT/JP2014/058248 

[0088] *RHA4MI'), 7° 	Kt L < tt):Mfilli44-3,t tiV 	it (,t- 09Lullt 	)3 

)1,t=mbatttrcyfiNER -L's -ftz .J__LtLct 9, 	77 )1. —)1.4batttl'itiTZ •J_. L 

e--- 	Z. 

[0089] IN L 4: Z)3 )1/t=)14battttt-itLMIN-,'s ti,tsk,N0  t)i,t=)1,4batttoiti----e 

t, 44,-J-f-V7 I- >tt, -035011-tteVElltsY6'45tt77 )1. 	—)1/L tsZt.6 

, 	LA,N0 

[0090] nE )3 )1/t=)1/I -4-  Z Mat L Li-CU, INA_ a, TEA ( 1 ) 

PL31 

0 

RiR2  (1) 

(41:1=1, 	R' .T-3tYR 2  ttzIKATA. / \ 1=1 /72 >TA, 21-Lst1.-00C* t Ao 77  

)1, -)1,a, 	ff-o--,'sti.--co-ctak,N7)1)1,a, 	ff-o--,'sti.-co-cta07 1) 

-A/a, ff-o--,'sti.--co-cta07)1a, 77 Z )/, 	'V-ctj-,= 1,  ma---e 

Z75N., 	t 1_, < (4., 	R 1  L R 2  7VM,N (Z. *ii a Lill 	TM 1_, --C-  t A00 TEL, 	R 1  

L R 2  ttaiSeAtSZ) --e-S -L'S t1,Z4`ffi5/7 	>e 	6f 641,, -0`)tiCi-tt L L 

-Clt, INA..a, TEA (2) 

CiLL11 

OH 

R1   R2 	(2) 

(41:1=1, 	R 1, 	R 2  ttgia L pi u, 	*ttArA'A-s. 	ID -e-s -,'Stt.ZY'345t'lt 

77)1.-)1.75(1641,z0  

[0091] ilthgER 1, 	R 2  ttA'Atk 1 - 1 4 077 /1//1/I, A'Atk 6 - 1 4 07 ,) -A/a 

, A. Atk 4 - 1 40),\T-1=177,)-)1,a, A'Atk 1 - 5 0 	J1,a 	:>a, A'„ 

2-5 0)77 )1. a 	i )3/1/t/l/I, A'Atk 1 - 5 011$14t li < 6t3$14 

77)1,)1,a, A. AN2-50)77 /1//7=)1,a, A'At,k5 - 1 00):>1=177 /1/- 

)1,a, A'At,k4 -9 0),\51=1:>1=17)1,-)1,a, t)i,t-:»1,a, ziKATA± 

, /\1=1 /72>R+, 	L. Ki=1)1//, 	7Z i /, 	ft. 6t 	1- DaetzTv,k,N. 
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[0092] 48, _LET rs -3 IT-0--,'s tvc k,\ -c tak,\ L tt, Z-0a 	1, --C 0-C t ao L 

k,\ SATV,), ZIA L 1,--C ', /\Q /f %I,$+, 	L. K 1=1 	.)1/a, )3)1/t 

:»i,a, 77 Z Ja, :>7)a, = H=ia, 7)1,-)1,a, 7 ,)-)1,a, 77 )1. 

-)1/a, 	v-c 6t7)1/%atsEe 6f6ti.z. 	tom., i\i=iit>rf,±Lt,-c 

, 7‘yAff,+, ZATA±, RATA+, 	r,Aff,±i-sEetf6ti.Z. 

[0093] Af*ntst)i.t=)1.4balt L L-C', 	2 -,'>. i >, 	2 -,N 1)- ) >, 	2, 

3 —1g>7J- >, 7-t 17ii>, 	(S) - 1 - (4 -7/1/7J- 1=1-7i= 

)0 — 5 —  (2 — 7J- Ni — 4 -7i=J1,-A- It`J') 	>- 3 --1)14 —,' 

>>— 1 , 	5 — :')A- >, 7°1=1E7J- 7 i J >, 	n — 11=17 i J >, /qA=I 

7 i i >, 	-1)- J7ii>, 	1 —7 i=J1. —  2 -1. / >, />:'))1.77--t 

1->, 	2, 	5 -,N 1)->7J- >, 	2, 	3 -,N 1)->7J- >, 	3, 	4 - 

>7J->, 7ii 	- 2 -11=Iii >el,f6ti.Z. 

[0094] *RHAGAI ') i'7° 	K 	,ftEll 1, --Cta--,'sti.Z 77 )1. 	-)14batt L L--C, 	2 - 

,' > g i -)1., 	2 -/\ 	.A)- ) -)1., 	2, 	3 - 1 .  > 	7J--)1., 	3- L. K 1=1 

:>— 2 —1 . ) >, 	1 —7 m=)1/i)1.7)1.—)1., 	[3— [ ( 5 R) — 

4 — 7/1/7J- 1=1 -7i=J1.) — 5 — L KI=1-:>> . )-1/1/i — (4 S) — 7 

i=)1.- 1 , 	3 -A- 	1)-Vs ') 	> — 2 — 7J- >, 	1 — 7i=)1.—  1 — ii=1/) 

— )k., 	1 —7 i=)1.—  1 —1 	) — lk 	1 —7 i=)1.— 1 — /'>)—)1., 

1 —7 i=)1. — 1 —-1)-  ) — lk 	1— 7 i=JI,-2 -1)—.fl  g 	., 4 — 7 

i=)1.-2 -7 	) - )1., 	2, 	5 --1)->:')A- -)1., 	5 -L Ki=i-:>-2 

- -1)- )>, 	2, 	3 --1)->:')A- -)1., 	2-L. Ki=i 	-:>/\-1)->- 3 - 

t>, 	3-L. Ki=1-2-,N 1)- )>, 	3, 	4 -,N 1)- > 7J- -)i., 	4- 

-3- -l)- )>.. 	1 -7i ) 	- 2 - ii=i/i -)1/eti6 

tt.Z. 

[0095] *RBA Ot I) 	7° 	K t L < tt*RHAGAI I) 	7° 	K .RIR,-,'S -ft tz_-.):Mfil 

i44 - 3 ctt) V Vt.tt-0)911,111MEIlk,\--C, ilthEt)1/t=)1/I -4-Zibattt 

iLtkul,--C77 )1. -)1, t.asi-4-ztaa, 	1-).-F0ct -) tL'Att --L'sti/f4Z. 1E11, 	1,), 

-F051t:_lirk--L'sti,Z4D(1--etti-sk,\„ 
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[0096] ig 	t-d:'74tIg (IN A.. a 1 0 0 m M') Act-gia ( p H 6. 	5) 1-s E) , t)i,t 

=)1.4battrezIN (INA..a, 	2 —,'> . J>tli< 6t77-t 1-7i)>) 

)iliA_, 	N AD P FlAbOkiL32=>77 •Z K • 7752=>17J- KI)> 

nk (1-).-F, 	N AD P +) 	J-0414,1A, s-3,ttnATMR-0,40ti,,Attts-3,ttiv 

tz.-..tto)91_1.IP-tttsEt)31:11,, 	P H gel-F. 	ral/4 	i, -c 	t,‘ -L's t.  zo 

[0097] •J_. •J_. --e, SIP-tt Ltt, INA_a, Adtdi,±,A, ig40*, Aeitati-tti*, 7-t 

I-Atati-tti*, 04q3Mbi-tt, 	'A-.. 6t,- ti.60 -Zibi-tt---e, p t')''7°9 i'7°  

K 0 EFIAACCtiteR4 i, --c 0 z ttt 	7#_,A-4-zo 

[0098] azaimj-,5 —8 Ot---eZJ_L 751T1_, < , 	1 0-6 Ot---eZJ_Lect 

(mv,<, 20-4 Ot---eZJ_Le--,'s6t,ztzTV,00  ag-,\Aop I-W-.3 

—1 0 --eZ•J__LiATV,<, 	pH4-9--eZJ_Lect)t1TV,<, 	pH 

5 — 8 ---eZ J_. Le--L's 6tLtIT 	1,00 aritttiV 	AZk,N1,t3,CIP,4---e"ff 

bta4Z0 i‘yAotaatJ-s, aZINtto. 01-1 00% (w/v) 

, 	TV_i<1,t0. 	1-70% (w/v) , ct (MV,<ttO. 	5-50% 

w/v) 07fiQs,7)41.--etAi-L'st1. -3z0 'V-z_-_, aritoltitrzlfitctLINA 

MtAil u-c ta00 

[0099] Vt., aZrcitzIKA 744CER0-cta0 L, 7_1KA0734ALVtA07>4AL 

3 	li-C/E110-CtakiN o VtA 74t7gL L-ot, INA_a)< 	)1/t)i.L.77 z K 

, 	:'))( 	)1/)1/* 	-:> K, 	2 —ii=1/)—)1/, 	fffnki)1/, 	1-)l.=>, 	)( 

) —J1., 	i 	. ) —)1., 	n — 1)—)1/, 1N-1)->, 	7-t I-= I- ,))1/, 	nk7°  

1=1 EA., EIM61)1., 	77-t I- >, 	I- 	i 7c =1/>, 	t — )< 	)1/1)1,i 

—5-)1/, 	:')i)1/i-5-)1., 	:')-( vii=1E)i/i-5-)1., 	:)7J- -1)->, 	5- I- 

L. Ki=17>, 	))1/ 77--t I-7Z K, 	s' ,)L., 	il>",)—)1/, 

I- 	i'>, nitiLA'A, ilib)(>, i)1,-ti=iv)1,1, ffok-t D 

V)1/1, 	1 , 	3—-2--9"J'))>.. ,N 1)- )<J1/')>K6 1- 

') 7Z K-iY(164-t.zo aZAlz-gti.ZVtA 7.440M1.tt, *LINZ 

--,'s 41,4 0 e, 	li < tt 1 — 9 5 %, 	ct 9 tff 	li < tt 5 — 9 0 %, 	--,'s 6 lzt7T 

li < tt 1 0-8 0%---ezo 
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[0 100] •J. •J. --e):MR-04091_1,111-tt- Ltt, IN A_ a „alflatdi ,±,A, to 	o4*, AM 

	

1:410*, 77-t I- AVIV*, 	Z k, \ tt 	41. 6 0,6461-tt, •J_. 41. 6 omat ts 

	

eyo-_,A-4-zo Et:_ti.6tt, 	ti),.7° 	K ii,f7tz k,Ntt-gf*o 	Vi_.%ia) 

[0101] V-z_-_, a,A-T7 -3 mtL, *R13)Jot ,) i'7° 	K. 8 ct TfrAGTIMEFIAtitg 

-4-zt,),'7° 	K0r4-ZtT1-4-z):Mfilici*CEIlk,Nti,a, AFFIA01 

1,11EMET,LA 61-  •J_. LeiThtgLtsZ. 3. 324EFIAtitg -4-Zt ') 

[0102] *RHA0t ')'.7° 	KoDtTlIg 	-4-z):MR-Oci*CEllo-c, )3 )1/t=)1.4b 

attt35G1,-c 77 )1. 	-)1,4battt 	aiz-4 z ma, MIA L Lt NADPH 

t 1_, < tt NADH ei,6RL td: Z. _EgEOctr.:, aktAtLNADPHt 1_,< 

tt N A D 1-1/,6Rt-sate:o. tmu---c- tmag-A..-4Y-ft L-3 Z. 	L75\ Li, OkiL 

--L's ti,j-cgAMEM (NADP+AbNAD+) 	Jc32NAD P1-1AbNADH(Zg 

1-4- Zitg)3 (1-;43. 324EFfAtitg)iLn ,$) 	-4-zgil,AL-oaNj.j\. 

6 ts z441,AtA 	, *RIEIAGAI ,) 	1 	K Lmaa.),a4D-ff-caz•ff -) •J_. 

Lt .  c _ ct 9 , AifitsMIAGACEIIMMEWAIBT5-1-  4 - z•J_. LIY -- 	Z. 3. 3241i 

EFIAtitg)] -4-zEFIAL li-cit, 	L. K 1=1 if t 	-ff, *OkEzIKANA, )3 

)1/t=)1457GNA. 	")1/ 	-- 6 —  ') AkEzIKAAS-3,t 	a -N, 

•J_. 	 '')I. zIKANA_CEilk,\ z 	L iY--- 	Z. tcH_Arcit, 	-v,7_KAFFmejEll 0 

641.Z. 

[0103] .J_.oct -)tsa)7rAt, AFFIAtAAr5carit‘Aiiii-4- Z •J_. L vc_ct -D 

-ct"ffbti/f4Ze, *RHAGAIA- K-4-zt,) 	17J- 	KS-3,tv,ric 

324EFIAtitg -4-Zti), 7° 	K- K-4-zt,) 5 h 17t 	KoDr4 

vc. ct 9 TMfilic --,'s ti.tz_-.):Mfilici* 	MA L 1_, ittaa 14-, A° GM-1  A 	EFIA 	t kg 

-4-zEFIA.ircii7e.ilt_ia)7r,\Aiint_its< -ct, 	5-thsnrc_a)7r, 

•J__LIY ---ezo 	•J_.0),t-) 1-s):Mfilf*tt, A3LR.0):Mfill4041FtlItLct 

9M6tt.Z. 

[0104] az,loazab\6o77) -)1,0DIRItt-it.,---Fr/ftqltsoe, aza 
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[0105] 

[0106] 

[0107] 

75\ 6114, 	'V-z_-.tt/2,Rt::1,‘ U-c-M-4-3AtE521, lifOki)1/, 	Hi.' >, 	t 

—1)1.)( 	)1/i-5-)1/, 	,N-1)->, ilib)( 9 I>J-,V7-01J--etEli,±,1_„ EAK 

•1„41%), MiiiETFAzott:> ,) )3 if)i/t 	/0 1=17 	7 4 — -tZ.:ct 9fit 

t1-4- z J_. Le-e 	Z . 	•J_.0D51t: ct 9 1-441.o7 )1,— )14battt'-ggt:A4 

zzriLe-e,z. 

-Aa4i.1 
'V.-F. ArtiN--e*RHA VAIN:N.13AT z e, *RBA 6t •J_. 41,6 t: ct 9 Frk- 

z t o-eutso. t_ 	JV,TGYArtiNt:-.80--c1,110A-AL,7).1A. D N A —Orgt,-- 

rATZigUitStai/FItSEtt, :ZODZigt:_gaili,--,'Sti,-"Cl,\Z : 

Molecular 	Cloning 	2nd 	Edit ion 	(Jose 

ph 	Sambrook, 	Cold 	Spring 	Harbor 	Lab 

oratory 	Press 	(1989)), 	Current 	Proto 

cols 	in 	Molecular 	Biology 	(Frederic 

k 	M. 	Ausube I, 	Greene 	Pub I 	i sh i ng 	Asso 

ciates 	and 	Wi 	ley—lnterscience 	(1989 

))o 

(_41N 1) 17%52)1.'7)1. Ilf-( 7 • ti) Zt 	(Van d e rwa I t 

ozyma 	po I yspo ra) NBRC0996 	ELL tjl,t=j1,4L-E; 

ttt3. -G5t'lt -4-Zt')/7° 	F' (fftTIEFIA) 	— KT zDNA ogy•fg 

17 >52)1/ 7)1/ 1-1f-(7 • t'Jt 	(Vande rwa I tozyma 

po I yspo ra) 	NBRC0996 	,t9 )3 )1/t=)14baltr.3-,j--4-- z32' 

G5t,l‘t -4--zt ,),s'i 	F' 	(i,),T, 	*t ')'~ i9 	K-IR K P L*',.3) 

— KT zDN APCR tZ.:ct 9 iiRM 1_, tz_-.„ 

[17>52/1/7/1/1 1t4 7 • ti) Z t 	NBRCO 9 9 6 	0)*ti*D N 

A GAM 

500m l'-g±N1=176,:, 	II')7° 1>1 6g, 	toei 	1 0 g 

. itibt I- ') r, A 5 g. 	77 52t i—JI/LG— 1 09 	(19 FlittO 	0. 	1 g 	( 

kiNftl.t 1 L 	1-c. 9 ) GAMJ\ 6i-szai*iigt (p H 7) 	50m I 	gitit.Ill_i 
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, 	1 2 0 t ""e 2 0 3124,4%,*(R 	8 L'_. td: -D tz_-.„ 	L'i (Dig±ttL, 	6 Pitigt tZ.: -C 

nigAL-C8Otz_-.17 >52/1/7/1/1 1f4 7 • tl)t 	(Vande r w a 

1 tozyma 	po 1 yspo ra) NBRC0996 	0)*,V,A5m 

I 4 a L, 	3 0 °C T 1 8 11124tgal li td:e 6 ig A 	"ff -D it 0 zi 0) ig A 5405 \ 6 , 

Mur ray 	-0)51 (Nuc I. 	Acids 	Res. 	8, 	4321 	(1 

9 8 0 ) ) r=giENCOItZ.-.4t -D --Mt4D N A.#11,±, Litz_-.0 

[0108] [ p c R azi 

7c. 	4 7— 1 : 5 ' —GGGAATTCCATATGAGTGTTTTAG 

T T AC A GG— 3' 	(gEN-rOgEN#-14 4 ) , 7° 	47-2 : 5' —AT 

ACGCGTCGACTTACTATTGTTCTTGAACCTTCA- 

3' 	(gEN-rOgEN# 	5) CER 0-C, 17 >52/1/7/1/ 	1f4 7 • t') Z t 

5 (Vande rwa I tozyma 	po 1 yspora) NBRCO9 

9 6 	0)*t 4 DNA.   03:1L liC P C R 	.,'ff -D tz_-.„ 

[01 09] - 0)*IiA, gEN-sa)gUIJ#'-4 2 (,:_77 -4-11Ig01.1b`61-S.Z31ffi+G)RN18 	K> 

g33 (Z. Nde I gre13117M-Ai -,'S 41,, 75N --D M8 	K ":., 0) 11'1 tz= Sal 	I ma 

311'131DP14)N -LStl.tz_-.*ND N A 	(R K P3,Iffi+) 	e'f'4' 641i-co 	z_-__ ti,timit.c., 

--,'S 66z.: P C Rag-A--71,\, 7fIrc.ct 9 2 4 0 # H CD T 	C VC..EM' Lt z_-.„ 	L'i tt, 

tZ.:ct 9 Z:10)311±75 — KTZR K PAG)7Z intgENttgM6-41.:, 31 

4r+1=1=10)N d e I gre,i341eam-,s to-cgomogEm#24 3 r.:771-1-PiAgEN 

iJN. 6 is Z-*$14 DNA 	(Nde I 31,13fILL 	aM 1_, it R K P31ffi+) e•fg 6 tt, tom. 

0 	PCRtt, 	DNAti))(5 --ffL L -r, 	P r i meSTAR 	HS 	DN 

A 	po I yme rase 	()J5i47J- t_lp cER k,\ ---cffk,N, aktAittt 

-.(i)iix 9 fRoN,HA ,o,6~.4t-D tz_-.0 

[0110] (04IN 2 ) El A.., 	— p N K P (/)4 

4IN 1 Vig 6 tt.tc. N d e I 5311 	atA li it R K P 314+Nde 18 ct TT 

Sal 	I TAM 1_,, 15"-ZKpUCN 18 (PCRIV,:ct ) pUC 1 8 

.)Ji-r tt.TO 0) 1 8 5 # H 0) T 	A tz.-.EM li-C N d e 1 1)-4 lijOA 

L, E6Z.:4 7 1 —4 7 2#H0)GCTGVC.,Wz.'1"ZZ:LtZ.:ct l'Afitz_-.(ZN d 
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e I 1)-4 1 .4Al_itz_-.7° "-Z K) 	0) 1 a cli=i—-0)-F5A0)N1 d e I 

Enti5311 LS a I I tinti53110Alt:.4A l,, halA.., 	—pNKP 

li it . 

[0111] (04IN 3 ) t ') 1'7° 	K 	.RIR,-4-"Z*R1A..ti-tt041F-11 

04IN 2 ---ea 	 1_, tchalA.. 	q —pNKPCEIll,vr, 	E. 	co 1 	i 	HB 

1 0 1 	>L°5-> I. 	(g)7 	/-f t t21) 	):Mi-7.01_,, ClA_ttt E 

. 	col 	i 	HB 1 0 1 	(pNKP) 	"f'4' tc 0 	'V-z_-. , 	pUCN 1 8CE110-C- 

E. 	col 	i 	H B 1 0 1 a >ET-> Ht/l. (')3/4 A-  t2'1) 	.):M$T 

1 1_,, *f[lA.Alt E. 	CO I 	i 	HB 1 0 1 	(pUCN 1 8) 	.•'f'4' tc. 

[0112] (4) halAAttt Vc., 8 tj.  ZDNA ORIR, 

4IN 3 Vigit. 2 afia)C1A.Attt (E. 	CO I i 	HB 1 0 1 	(pUCN 

1 8), 	E. 	co I 	i 	HB 1 01 	(pNKP) ) 	, 	200µ,g/rn 10) 

77 >E')> -gt,•2xY -Figtt (P) 7°1> 1 . 	6%, -r— 	li- 	1 

. 	0 %, ilibt 	') r, L. 	0. 	5 %, 	p H 7 . 	0) 	5 m 1 t.c..4a1_,, 	3 7 °C 

T 2 4 11124#55:4±gA Lit. _EgE(DigATM 6 ti,tz_-_-. ti,TtLigAat: 'D 0 —C. 

it / r_iN 	At t Z.: ct 9 in-i4/9'), 	5m 101 00mM 1) Atirg§fa ( p H 6 . 	5 

) tLEALt0 X 41. 	, U H — 5 0 MIE, * 	it t -I It — ( S NA T tll) 

PI 0-C aHthb li itA, Aii_iN3At VC_ ct 9 **RI 	M 	li „:,:alflatEli ±, A V4' 

it. j_. 416,:,:,011184±A0)77-t 	7 i ) >35G5tftCglit 1_, tc„ 7-t 	7 i 

) > 04-  4 - ZA7G5tfttt, 	1 0 0 m NA 1) Atirg§i-A (p H 6. 	5) (Z., 77-t 

17ii> 1 0 mM, ANANADPH 	0. 	25 mM, 8,tTf,:,:a[11aft±, 

54It)J1:11, -"C 3 0 t -e 1 	rimar,,,.7,•ffk,N, 	ir< 3 4 0 n m(Z.80- Z19kY6.g.0 

ifil'-.1.ct 9*±ILA-... 	.J_.oa)t,,Aitt.c_s-3k,\ -c, 	131.m6.: 1 gm o 1 ON A 

DPHNAD P (Z.Okibl-  Z EllA5tit 	1 U L t 6, li it. -. 41, Tt1.0) hd 1' A_ 

ti-tt0)77-t 	7 i i >35G5tft1,),-Ftz..- 77 -4-„ 	E. 	co 1 	i 	HB 1 0 1 	( 

pUCN 1 8) (Z-DO-CU, 77-t 	7 i J >32'7G5t'ittt 0 . 	1 U/m gl,),-F 

---C-D it. 	—, 	RKPRIR,-,'St- tz_-.E. 	co I 	i 	HB 1 0 1 	(pNKP 

) 0 7-t 	7 1 i >32'7G5ttttt 5 U /m g --e.D j-co  .1.),_E a) ct -36z.:, 	,-*. 4IN 



WO 2014/157185 
	

36 
	

PCT/JP2014/058248 

[0113] 

[0114] 

[0115] 

[0116] 

3 Vig 6 ti.ithdA_ tlt tt 7 --t 	7 i J > t•LW 4 - ZL4.5t'lt 	L. 	R K P 

ORM IAE6 6 ti.tc. 0  

(5) fft32EFI„ R K P OVV4Ali t: W4-  ZkZlt 

_41N 4 L P100)51-efftTIEFIA0,:,:alflaft±,AV4A-..„ 	.j_.0,:,:allj8ft±, 

AtL4Cal. 3 0, 4 0, 5 0 %0 	)1/*/1/L. 7 Z K Ci)iil L. Mkt L 

< ttA<Okibt I, 1) r, _AT p H 6 . 	5 t.C.AV•1, 	3 0 °C-e 3 Hem 4 .:., 	a 	- 

li it . 	tz_-. , 	-,-11A L li --CN t tAil li td: 0 ,alflatt±A t Piet: 4 > 	a 

- 	Lit° 	3 Heal, 	-,:,:alli8tElii±,A*1)i 1, it. 	.j_. 41. 6 ,:,:aM att±, A 0 2 

-i' > g J >3L3C5tit4IN 4 L P100)51-egIdif li it. TEA ct 9 3811.J 

Ailio$D',1-5t1t*,±, L. 	•J_.0)11-Wfbai-tt6LW4-zk-kmItof8SL L 

it. 	MA 	1 t.C.-77 -4-. 

$H -15tit (%) = [ 3 lirAH0EgA5tit 074Mt)in) ] ± [ 3 lirA HoEg„ 

5t,lt 07014-Min) ] x 1 0 0 

[1] 

-.. 	tli)ttAti i]1:1Vgil 	;alt 	(%) 
g3 Mn 	 100  

	

),4 )1.t/1.1.77:Z-F: 	30% 	64 
40% 	9 
50% 	0  

	

.)4 /1,731,7k--iiK 	40% 	91 
50% 	58 

fftTIEFIAtt)< 	)1.)1.* 	i Kt:_tL -C, 	)1/*/1//,.77 Z KVC-W4-  

Z rk-kmIteeb\ -D ito  

(6) fft32EFI„ R K P OV4Ali t: W4-  Z rk-ifit 

_41N 4 L P100)51-efftTIEFIA0,:,:alflaft±,AV4A-..„ 	.j_.0,:,:allj8ft±, 

AtL4Cal. 3 0 °/00))< 9Jl.tJl.la  7 Z K Ci.)31:1 L. Mkt L < ttzKOkibt 

PP, A --e p H 6. 5 (Z. gAg'1, 3 0 t T 2 HeA 4 > 	a 	- H, tc. Vt 

, Mi L li --C iFT t Wu 1,40),:aMatt±ia1` Rat: 4 > 	a 	- 	1_, it 0  2 

Heal, 	-,:,:alfIli8tEli i±ia 	*f)i li it. 	.j_. 41. 6 ,:,:aMtEli ±, A 0 2 -/• 1)-  ) > 

3`17G5t It Cfld t li it 0 	1 0 0 m NA 1) >K6  a gi-  A ( p H 6 . 	5) VC.., 	2 -,N 



WO 2014/157185 
	

37 
	

PCT/JP2014/058248 

1) - ) > 1 0 mM, 4f 	„N AD P H 	0. 	2 5 mM, /-3,tTf,w,VJEJ84,±,5A 

)31:1 li -C 3 0 t T 1 3rimari'si.7,--ffk,N, 	ir< 3 4 0 n m (Z. 8 t. / Z a Y61)Vi-C-. 

A.I. CAI] '-'if I, it. 	J_. 0 A /-311. ct 9 2 - iN 1)-  ) >3°C5t,l't 	*,±, Li it „ -F 

EA ct 9 gllitAilioDCIWt'lt*,±, Li, 	•J_.0111-fMiLattttLW4-Zk-k- 

It oDf8OL Lit. gllit)iriAlt-FofftTIEFIA05tit ($D',1-5t,t) 6t8 114

t)iu A-it -F0) 8 %-e.b .D /to  

$D',15ti 	(%) = [ 2 Hem H ontA5tit (i74Alit)iii) ] 	: 	[2HemHoto„ 

5tit (370114-Miu) I x 1 0 0 

[0117] (_ ,fN 7 ) fft32NA R K P 0)V-V4Adt:_:ct zaraa,v, 

_41N 4 L Re0D51--elftTIEFIAo,:,:alli8tE11±,AVV-c.„ J_.0),:,:a1ME11±, 

AtL4Cal. 3 0 %,o))< 	)1.*)i.L.77 Z K C,)ilii li, Mkt L < 6t7_1<ntibt 

1,1)',A 	p H 6. 	5 rliNg"*, 	3 OtT213r44 ''..1-ai- 	Utz:. 	'V"z:.- 

, MiL li -cirTtt)iu Li tso,:,:aE84±At Pli 0 VC_ 4 > 	a 	- 	Li it 0  2 

Heal, 	-,:,:amatiti,±,a*.c Lit. X41, 6,wAli8tElii±A0 2 -/• 1)-) > 

317G5tftCgriflitz_-.0 	1 oomm i) Aka-CA (pH6. 	5) (Z., 30% 

)1/*/1/L, 7 Z K, 2 --1) - ) > 1 0 m m, ANA N ADPH 	0. 	2 

5 m M, 8,tTf),:alflatElEaatAil li-Cag,‘"ff-D tz_-.„ 	N ADP H GYAY0) 

ffili-._1,75\ 6N ADP HVANIII5R/91), 	2-') ± 

Lit. TEAct 9 '74Alit)irilioD$HWt'lt*,±, L, 	•J_.0)111-fMiLatttlz 

-4-Zgifit0DfgaL Lit. gllit)irAitTofftTIEFIA05tit ($1Mtit) 

6t 74A114-Mira-4t-F0) 2 4 % --e ,b .D tz -_- 0  

$D',1-5tit (%) 	= [EFIA5tit (374Alit)iii) I 	: 	[EFIA5tit (374A114-Miri) I 

x100 

[0118] (AttiN 1 ) gMEF1A 	-17 	')-011F-11 1 

41N2 --eilf-l'aitz-_- RK Pilffi±.-gst,`1.:i: Kp NK P.5-":.,11,- I,  

r.:, 7°-(7- 1 : 5' -GGGAATTCCATATGAGTGTTTT 

AG T T AC A GG- 3' 	(gEN-rOgEN#-'44) 8,tTf7°-r 7- 2 : 5 

' -ATACGCGTCGACTTACTATTGTTCTTGAACCT 
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T C A — 3' 	(gEN-s og0.1#'-4 5 ) CE110"-CI-7°1=1—> P C RI (L 

eung 	et 	a I. 	Technique 	1, 	11-15 	(1989) 

CER 0-C, R K ID 31ffi±r<t::>Y.L.xt-sgz.PAAA Lit D N Ate,CA 

''f'4'itc, 	.J_OPLEIGMA- $IJINEFIAN d e 1 SictveS a I 	I TAM i, /tot, 

RNA---eV.111 i_, tc-ARIR, 	g—p U C N 1 8 tad(7).1_,, *tkOgz..AFFI„ 

R1=,, 1 5 	Z K 	4'f2'' li t- .o 	zri o) 1 5 	Z KCEIll,vr E. 	co I 	i 	HB1 

01 	.):M$R4q,1_,, 	1 00µ,g/mL0)77 >E:>')>Asti'l_Bi1— 	iii , 

±-bl.Z.:*1_, A:0 t V 1_, tz_-. 	i=i= — tt O_A4 A -,'S 41, tc. R K P 3.1ffi+ 	-4-  z ha 

11A.IIAMTVJ, -c7.0C1A.METANA5415')-1Llik. 

[0119] (2) EM.''32t/l/t=J1/31GEFIAIDintA 1 

gMEFIA5 4 1 	') — 1 ct 9 VC74AIJVLW4-Zk-kmlterbi_E litc.EM:lt)l. 

t=)1/321,1A C.NtA li A:. 'ArtiN 1 T 4iFt4 li tz_-.1..ANA 5 4 15 ) — 1 a) 

-*.ld-11A. -M 8 ct Tf_41N 3 ---ei'M litz_-.E. 	co I 	i 	HB 10 1 	(pNKP 

) 	( 	11'.4) 	.--4-1.T4-1._41N4 L ROO 	51--eigA l, tz_-.0  "f1 6 tt,i-A-igAA 

60µ16Z1OmM 	EDTA.2Na8ct.Y1% 	Triton 	X-1 

00 	As ti• ') ACI-1 Oi A (PH7. 	0) 240µ I 	)]p A_, 	3 7 °CT 1 Hem 

4 > 	a 	— 	1_, it. 	-91._1,Il'rfCiii_iN L. 	_EA 	,:,:aM a tEli ±, A L 1, Az . 	-,:,:& 

WatEli,±,A 2 0 0 µ I (.:Aekg, 1 0 — 3 0 °/00):'))( 	)1/*/1. L, 7 z K 	.-gt,- 

') AC1-110.15A ( P H 6 . 	5) 	)ili1A.., 	3 0 °C-e 2 Hem-r >"3-1- I' l_i tZ--- 

)( 	)1/*/1. IN 7 Z K911.11) 0 	)1/*/1/L.77 Z K911,11 1, tA-,:,:alflatElEa 

A961/K1 7° 1 -1 	(AGCT- itt') VC_ 5 0,(1. I 3A1_,, 	6 m M 

(/)NADPH-Ast,`I)Akaia (pH6. 	5) 5Oµ I Ll 33mM 	2 

, 	3-1 	>:')7J- > 	''Asti•') AC1-10.1-5A (pH6. 	5) 	1 00g I.)31:1,.3 

0 t---eakt Lk.. RHrligtLuvit>imiamtmF AS- I I I 	(A5Mta 

ttl) TNADPH GY4Y6Er, Lit. azeirff LtsonmattN A D ID 

Hogeq41- ze,azeaLkAmlatEliffiattNADIDHogt: 

i*o. gY6et-s<t-s-Dito 	-clIE.i-ez E. 	co I 	i 	HB 101 	(pNKP 

) 0,WAIEntElii±A (fftM-11A) t:...LL, 	< gi'Y6ets < ts .D tz_IFIA))< 
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[0120] 	 

[0121] 	 

[0122] 

)1.*)i.L.77 z K4 -F-eaZ,Ito-,M,41A, -4-1-s4D-5VV4Adt:W4-z 

titer.i_E Litz_-.W 	1, ---ciatA Lit. into LitzllAo 

igA54-05\ 6 7°.:::.-..• K-I,EL±,i_„ 	Big 	Dye 	Terminator 

C y c le 	S e q u e n c i n g 	K i t 	(777. 4 Ki-r7J-:-,5-.Ax 

A7/>tTO S-3,tTfApp I i e d 	B i o s y s t e m s 	3 1 3 0 x 

I :')m-5--f v77t-ilt (77 7° 4 K/-1 A-:>5-.LNX:')A-, />t1I ) 

Ellk,N -MATIRKP31ffi±ott/gEN 	> 	Li, /0.A3,1311`L i=i7f Lit. "f4 

6 tLiz.-..VV4Adt:W4-  zk-Z,Itori;i_E 1, itzM32t )1,t=)1,31,-GNA ..s 	2 

[-s 2] 

pNKPm01 	 T257S 
pNKPm02 	 K259E 
pNKPm03 	 S267P 
pNKPm04 	 K270M 
pNKPm05 	 N1021-E226G-S267P 
pNKPm06 	 H71R-G300D 

-s2 tz.-.77 -4--  6 fURoVV4AIJ vc1,1-  1-  zk-Z,Iter.i_E Litz_11„ 	.11•R•f4' 1_, it. 

(AYOIJ 3) E0.32t JI/t=J1/32A0)intA 2 

gMEF1A 	-I 1 	,) — l ct 9 	C4A1Jvc_W4-zk-kmIter=ii_E Litc.EMTIt)i. 

t=)1/3`1GEFfAintA Lit. AVM 1 --e41F11  Litgz..ANA-11 7 1) — 1 o 

-*.ld-licA. -ffiSict4IN 3 VIM' Ltz_-.E. 	co I 	i 	HB 10 1 	(pNKP 

) 	(41,E1,',4) 	1 0 0 gg/ml_ 0)77 >E:> ') > -A-ti•L Bit— i- igtt_E vc.. 

es i_, it°  •fi4i 6 41, tc. a  1=1 = — 	4 OtTAML-CS-30itt-(1=1>a (B i o 

dyne A, 	0. 	4 5µm) vz..fi41,tz_-_,I, 	- 0)t-(1=1>liM30%0):'))( 

)1/*/1/L.77 Z K .-gst,•50mM0)3— (N —m o r pho I 	i n o) 	p r 

o pa nesu I f on i c 	ac i d 	(MOPS) /''y77— 	6.40°C 

T3 0 35.1.M LA:. -. o),1, zri o) t 4 1=1 > a 	1 mMON A D P+, 	2 0 0 µ. 

MOnitroblue 	tet razo I 	ium, 	10µ,M0)1—met 

hoxy-5—met hy I phenazini um 	methyl su I 

f a t eS-3,tTfi1 0% (v/v) 0)2 —7°1=1/J —)1. -gst,•5 OmMOMO 
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P S / V 7 7 — I:1=1  VC1 2 --e 3 0 35.1.M li Az. 	0,1, J-4 1=1 >IR 	4  lig 7_1c-e 

AA L. *t-L'Sti.tc.1=1= — )( 	11/*/1/1a77 Z KtLW4-Z3Htt'Iterbi_L 

Ltz_-.EM:It )1/t=)1/32LEFIA0C.76;c4A..01KA L l i C 	L i to ilK-4 	2 

0 0 µ, g / m 1 0)77 >E:> 1)>Ast,•2 X Y T igtt ( 	') 7° 	> 1 . 	6 %, 

-r — II-1. 	0%, ilibtP)r,L. 	0. 	5%, 	p H 7. 	0) 	5m 1 

t:., 4a L„ 	2 0 I] Mil igA L A:. "i'4' 6 tt.tA-igA5AtL -D 0 --C-, itir,N31t t: ct 9 

Mi4/91), igA5A0) 1 / 6 MG)1 00mMI)Atiagia (pH6. 	5) r.: 

SEN li A:. X 41, 	, U H-5 0 32mga* 	if t 4 It — (s m nil! ) 	ill 

k,\ -c am,  t, itA, Air_iN3A1E VC_ ct 9 **RI 	1 	li „:,:alflatELI±A 	4' tc.0  

L'i a),:maji84,±A 2 0 m. 1 6z.-.4chb.g.2 0, 	2 3, 	2 6, 	3 0°/00))()1,* 

JI/A7Z K L 5 0 mM 	MO P Si‘Y 7 7 — (P H 7. 	0) 	11254-CA7V4 0 

µ 1 (.,= tS Z ct -.) tz=t)in Li, 	4 OtT 3 0 3}rcium LP:. A< L --e 1 3}rA;13•Aii t, 

tz_-_ ,I, 	1mMONADP+, 	200µ,NAG)n i t rob 1 ue 	t et raz 

o 1 i um, 	10µ,M01—methoxy-5—methy I p h e n a 

zinium 	methylsulfate8ctTf10%(v/v)02- 

7°1=1/J—JI/Ast,•5 0 mMOMO P Si‘y 7 7 —.2 0 0 gm A.tz_-.0  ait 

541 	9 6 'A'11.,— 	(A G C5- 	i 	21)  6z=4 L, 	1 Heaar, Lit,-.0  

t --,stt.tz_-.t 0) . :'))( 	11/*11/1-1.7 Z Kr.341-ZkZIte-,'S 6 tz.-.F;i_L litcE 

gz..'32t/1/t=11.32GA0AfL.70,A.AL li-CintA Lito intA litz_-.E.14A.A0ig 

54-05\67° 	Z 1.4,±, L„ 	B i gDye 	Terminator 	Cy 

c I e 	S e q u e n c i n g 	K i t 	(77c. -( Ki-r 7J-:-,5-.Ax:-)-t,  

/>t._11) S-3,tTfApp 1 	ied 	Biosystems 	313 Oxl:') 

i ,5-4 V 	77t-ilt (77 7° 4 Ki-(7J-:>5- /NX:')-t7/>t•TO 	.JEll 

0 ""C 0.A3:1 R K P 31ffi+OttIgEM 	> if 1_, , /0.A3,131A 	.1=it li A:. "i'4' 6 41. 

tz_-.VV4A1J 6z.341-  z k-kmit a) F..] _L L tz_-.E0.32t )1/t=)1.35GNA ..s 	3 VC...-7 

T. 

[0123] 
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[-s. 	3] 

/5.1Z-KZ#T, 	 X ii5i1 
pNKPm01 	 T257S 
pNKPm02 	 K259E 
pNKPm03 	 S267P 
pNKPm04 	 K270M 

pNKPnn05 	N102I— E226G—S267P 
pNKPm06 	 H71 R—G300D 
pNKPm07 	 H71N—F195L 

pNKPm08 	 L177F—A220V 
pNKPm09 	N45D—N175D—I183T 

pNKPnn10 	 K22R 

pNKPm11 	 Y25F 
pNKPm12 	 T135A 

pNKPm13 	 Q155L 
pNKPm14 	 F195L 

pNKPm15 	 S212F 
pNKPm16 	 S212T 

pNKPm17 	 S212Y 
pNKPm18 	 E228V 

pNKPm19 	 N265K 

pNKPm20 	 R301C 

pNKPm21 	 S2I—V238I 
pNKPm22 	 E109G—K331F 

pNKPm23 	 I124L—S236N 
pNKPm24 	 I159F—K259E 
pNKPm25 	 L177F—A220V 

pNKPm26 	K42R—Q155R— K279R 
pNKPm28 	Q155L—S250P—Q298P 

pNKPm29 	E56K—T138N—T190S—D254N 

[0124] 	 -s  3 t:,,-T -4-  2 9 fMNOV-VOIJ t: W4-  Z g-T'Z'Itelti_E lit _11A .11Z I4' li ito 

j_. 41, 6 0 -.3 t 6 afittA'AIN 2 -Mfg li tzlIA L PI — 0 gz..''P, NA ks..D it . 

[0125] (A'AIN 4 ) Egz..''M-It JI/t=J1/32GMA0ATifi 1 

A'rtiN 2 TIM li tz_-.EM.'32 )3 )1/t=)14MGEFIAGA-E1 A.M 8 ct Ve_41N 3 

VI' li A-. E. 	co I 	i 	HB 1 01 	(pNKP) 	(4 IR) 	.-.4-t,T4-t,_4 

9N4 LP100)51TigAli it. "i'4' 6 ti.tz_-:-±gA'riIt: --D 0 --c-  , 311b3Att: ct 9 

itif4/9'), igAAL 	- 1475N. 6 1 / 5 MG) 1 00mMI)Atia1ji-A (pH6 

. 5) t:Saa Lit. X41, 	, U H — 5 0 32Miga*If t4 It—  (SMTt 

I'i  ) 	PI 0 --C aHthb L A-A , Aii_iN3AtE VC_ ct 9 **RI 	M 	li „alli8 NEI ,±A 

"i '4 A:. ,MIEH a tEli ,±A 6 0 1,c I tz:ICA I. 3 0 , 	4 0 % 	A-. tt 5 0%0):'))( 

)1/*/1/L. 7 Z K -Asti`') ACIACA (p H 7. 	0) 	60g. I 	)iliA_, 	3 0°C 
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[0126] 	 

[0127] 	 

[0128] 

---e-r":.,-3_ , -11_,tz_-. 	(::;)()1,*)1,L,77:-..i.-  KV.1.11) 	0 	3HemHa):-.;)()I, 

*)I,A7z Ko_ulait>7.1) >t_i, *Ai li --C 	41N 4 VC_ ,-T li it 	I---e2 

—i' > g i > (ZW4-  Z3.5t'ItCflirif Lit. TEA ct 9 R45t'It6t*,±, Li, 

•J_.0111)< 	)1.*)l.L. 7 Z KtLW4-Z'kZ1t0f8OL li it° 

$HWt'lt (%) = [ 311 rim H0EFIA5t't 0701Jt)ili) ] ± [ 3 lirmH0E11.. 

5t'lt (70114-Mili) ] x 1 00 

)1/*)1/L.77 Z F'4 0 %4? -F TIM litclItTIN„SicttRM2t)i. 

t=)1/35GEFIA0DCIWtft-s4 t•c_77 -4-0 

[4] 

A.,±4131iLL 	4431t 
(%) 

TT, MEIM 	 7.9 
T257S 	 20.2 
K259E 	 29.4 

N1021-E226G-S267P 	25.6 
K270M 	 36.2 

H71R-G300D 	 17.8 

-s 4 r:. /-i litz_-.EMT1t)1/t=)142GEO„(41,1tTIEFIAct 9 1`)M 74Alit,71,j--4- 

Z g-T'Z't erbi_E I, --C o it° 

(AttiN 5) EMM-It/l/t=)1.3°C'MOD,Wifi 2 

AVM 3 TgR'f'4' li itEMT1t )1/t=)1/35GMAGA-Ell AA 8 ct ti'41N3 

VI' li A-. E. 	co I 	i 	HB 1 0 1 	(pNKP) 	(4 pg) 	-. 41, T 41, _4 

IN 4 LP1001"-CigAlitc. "f'4' 6 ti.tz_-.-±g45At: -D kx-c-, Air,N3At (.: ct 9 

Mi4/91), igAAL 	-'475N. 6 1 / 5E0)1 00mMi) Aka-CA ( p H 6 

. 	5) tLEA Lit. •J_. ti., u H — 5 0 32Miga*If J-4 It— (SMTt 

I'i) 	PI 0 --C aHthb L A-A, Aii_,N3AlEt: 01Z 9 **RI 	M 	li„:,:alflatdii±A 

"f 41-z.-.. 0 	2 5 g. I 0,:,:aMatEb±154-W-E08 0 %:))< 	)1/*/1/A7Z l'74A 

)31:1 A.., 	3 0 t T 3 0 3AIFIT li A:. 	L'i tt.t: 1 0 0 m NA 1) Atirg§i-A ( p H6 

. 	5) 	2 0 0 µ, I 	)31] A.., 	Ea Li tz_-. 0 	zr_. 0) '745,A 1 5µ I (Z, *CA .g. 0 . 	6 2 5 

mMONADPHL1 2. 	5mM02, 	3— 1.  >:')A- >C74/174litz_-.100 

rnivH) AC1-10.1-5A ( P H 6. 	5) Q250µ I )ili A., Ea li A:. 	5VgL-3 
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L, 	NADPI-10)19kY6 (340nm) 	Benchma rk 	P I us 	m 

i cropl ate 	spectrophotometer 	(BIO—RA 

Dttl) -e 1 5fAlglirif L. -onfili-3111J\6 2, 	3 —1>7J- >v,=W4- 

zric5t,ht5R6A-... TEAct 9 	)1.*)1.L.77 z K4-MinWLW4-zt 

MWAIA5t,It*,±, L. 	•J_.0)11-1)( 	)1,*)1,/,,77 .z Kt:j4-4-zk-k-Ato 

Vie; L Lit 0 

$HWt ,lt (%) = [NA5tit (:)))1.*)1./N7Z KtM) I ± [NA5tit 

()<)1.*)1./N77 z K4-Mju) ] X 1 o o 

TftMINAS3ctTfEM.Mt)1/t=)142NA0D$M-5t,ht-s. 	 5 1,=.77 -4--. 

[0129] 	 [.s 5] 

P_Ainim 	:44111: 
(%) 

Tftw* 8 
H71N-F195L 24 
L177F-A220V 47 

N45D-N175D-I183T 16 
N102I-E226G-S267P 26 

K22R 13 
Y25F 11 

T135A 13 
Q155L 13 
F195L 29 
S212F 11 
S212T 10 
S212Y 12 
E228V 28 
T257S 20 
K259E 29 
N265K 28 
S267P 38 
K270M 38 
R301C 41 

S21-V2381 36 
H71R-G300D 12 
E109G-K331F 9 
I124L-S236N 38 
1159F-K259E 15 
L177F-A220V 47 

K42R-Q155R-K279R 14 
N45D-N175D-I183T 16 

Q155L-S250P-Q298P 23 
E56K-T138N-T190S-D254N 14 
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[0130] 	 5 rz..,-Tlii-cE0.31t)i.t=)1.32GEO„ttfft3:1EFIAct 9 t 	Mg'AIJ tz34-4-- 

Z g-e-Ztt erbi_E I, -c k,Ni-c.0  

[0131] (6) t,,RgMEM3:1t)i/t - )1.3°C-GAo4/Ft'l 1 

AVM 2 -egx,f4 I, tz_-.1 	-Z KpNKPm0203:IL Liz, 7° 	4 7- 1 

: 5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G -3' 	(g01.1-s0g01.1#-'44) , 7° 47-3 : 5' 	-GTTAATTT 

CAT TAGCGCGAT TTT TAAT TACATG - 3' 	(gEN-sogE 

M#-'46) 	E110 -C P C R 	.,'ffl,N, gOli# 1-4 1 t:-..77 -4--  7 Z i &ARM a) -3 -5T 

257SOD7Z igkiT4q, -4-z NAsaigijot 1) 	7°9 K- K-4-Z=* 

$14 D N A V47-z_-. ( N *MJDNA)  0  pat,=7°.:E.-.-- KpNKPm02 	ti 

3:1L L-C, 7° -(7-4 : 5' -CATGTAATTAAAAATCGCG 

CTAATGAAATTAAC-3' 	(gUMogEN#7) , 7°54 7- 

2 : 5' -ATACGCGTCGACTTACTATTGTTCTTGAA 

CCTTCA-3' 	(goioguij#,45) CEllo-cPCR -k,N, goi# 

'-4 1 vc..,-7 -4 7 Z i &ARNO -3 -5H71R, 	K259E 0)7 Z i gtZ-7-0, -4-- 

Z c**-11J0Dt ,) 	7° 	K 	- K 1-  Z _*$14 D N A 	.,/f41-c. (CS*1141JD N 

A) 0  N *MI] DNALC **id D N A UA' a L, •j_ti,t,13:1L Liz, 7° 

47-1,7° 4 7-2ERO-C P C R 	.,'ffl,N, gOli# 1-41t:...-7 -4-77 Z igk 

gEN0) -3 -5H71R, 	K259 EG)77 Z igkZ-7-0, -4-- Zt ,), 7° 	1 .  

- KTZ=U4DNAV47:7:0  04IN 2 Lpia0)51-"ep UCN 18 vc..4A 

L, 	p NK Pm 30 	.,(if IR, A:0  Z: 0) p NK Pm3 0 CER lxr , 	E. 	co I 

i 	H B 1 0 1 	>E5-> Ht  )l. (')J 	/-(7J-tl'') 	):M$R-11l_i, EM 

32jj )1A1=)PLAGNA H71 R - K259 E 	trIc-4-z*ja-0A..tttt E . 	co 

I 	i 	HB101 	(pNKPm30) 	"f7-z_-.0  

[0132] (7) t,,RgME1 	:It)i.t=)142-GEFIAofF2',  2 

'AVM 2 -egx,f4 I, tz_-.1 	-Z KpNKPm0203:IL Liz, 7° 	4 7- 1 

: 5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G -3' 	(g01.1-s0A01.1#-'44) , 7° 47-5 : 5' 	-G A TC A ACC 
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TT TCACCGCT TAACTCATCAT TATG-3' 	(guMogE 

M#-'4 8) CE11 0 -C P C R 	.''ff 0, gEN# 1-4 1 t:-_,-T1-  7 Z i &ARM a) -3 -5 T 

2 5 7 SOD7Z igtZlic -4-zNAsaigijot i),'7° 	K 	— K -4-Z=* 

$14 D N A V47-z_-. ( N *Mu DNA) 0  pa t,-_, 1 	:::.-.- KpNKPm02 	ti 

2 L L -c, 7° -(7-6 : 5' -CATAATGATGAGTTAAGCG 

GTGAAAGGTTGATC-3' 	(guMogo.1#'-4 9 ) , 1 4 7 - 

2 : 5' -ATACGCGTCGACTTACTATTGTTCTTGAA 

CCTTCA-3' 	(guMogo.1#'-4 5) CEIlkx-c- PCR - k,N, go.j# 

'-4 1 t.c.,,-7 -4-7Z i &ARNO -3 t T 25 7 S, K 25 9 E 0)7 Z i gi'Zii 

1-  Z C**1141J0)t ') 	7° 	K.-K-4-z=*$14D N A 	./'47-c. (c*ItAltu D 

NA) 0  N *MI] DNALC**111] D N A UA' a i_, , 	•J_. 41, .t,13:1 L i_, -c, / 

5 4 7-  1 , 	7°547-2 CE110-C P C R 	.,'ffl,N, gUli# 1-1  1 t,-:..77 -4-77.-Z i 

&ARM 0 -3 -5 T 2 5 7 S, K 2 5 9 EG)77 Z i g'AZ-14 -4-- Z t ,) 	1 	K 

— K 1-  Z =*$14 D N A V47-co 04IN 2 LP,  00)51--e pUCN1 86: 

4A L, 	pNKPm31 	,fft,'i i_, A:0 	Z:10)1DNK Pm3 1 CEIll,vr, 	E. 	c 

o I 	i 	HB101>E5-> Ht/l. (')7-(7J-t11 ) 	. ):M$T4q, Li, 

EM''32t/l/t=)1.3JAMT257S-K259E 	trIc-4-zhalA.Attt E 

. 	co 	I 	i 	HB101 	(pNKPm31) 	.•'/'4'/-co  

[0133] (ArtiN 8) t,'RgMEM:It JI/t -)14MGEFIA0D4IF_Tz' 3 

'ArtiN 2 -CW14 li tz_-. 7° 	-Z KpNKPm020 32 L Liz, 1 	4 7— 1 

: 5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G - 3 ' 	(gEN-sOgEN#-'44) , 7° 	-17-7 : 5' -CTCGT T AT 

GGACACGATCTCCTTGAGGTAACTC- 3' 	(guMogE 

M# '4 1 0) CE110 -c P C R 	.''ff 0, gEN# 1-4 1 t:-_,-7 -4-  7 Z ) MENG) -3 -5 

K 2 5 9 E, G 3 0 0 D 077 Z igkZ-7-0 -4-"Z N**-411J0)t ') i'7° 	K 

- K -4-  Z =*$14 D N A 	4I  it ( N **1141J DNA) . Re t:7° 	Z K p N 

KPm02032Lli-C, 7° -(7-8 : 5' -GAGTTACCTCAA 

GGAGATCGTGTCCATAACGAG- 3' 	(guMogoi#,4 1 
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1) , 7° -17-2 :5' —ATACGCGTCGACTTACTATTG 

TTCTTGAACCTTCA-3' 	(goi.s ogoi#245) CEIllx-CPC 

R 	.,'ffl,N, gEN# 1-4 1 r.:77 -4-  7 Z i &ARM 0) -3 -5 G 3 0 0 D0)7 Z i gi'Zi' 

.-4-Z C**1141J0Dt ') /'7° 	K 	— KT Z —*ND NA 	.•'1141 /-. (C** 

ifili DNA) 0 	NSJDNALC *MI] D N A U.ga 1_, , 	Z: 41, 	OM L 1_, ---C 

7° 	4 7—  1 , 	7° -17 —  2 CE110-C P C R 	.''ffl.N, gEN# 1-4 1 VC..77 -4-77  

-Z i &ARNO -3 t K 2 59E, G300 DO)77 Z ig'AZ-14 -4-"Zt')1 7°  

9 K —  KT Z= *g4 DNA 	"14 it . 0 4 IN 2 L ROOD51"--e pUCN1 

8 tz= 4 A 1_, , 	pNKPm32 	,(if IR, tz_-.„ j_. OpNKPm 32CEIllxr, 	E 

. 	col i 	H B101 	> ET-  > Ht/l. (' t 	/ -17t11 ) 	.):M$T1 

li, EM'32t JI/t=)1.3JAIA K259 E — G300D 	trIc-4-ZhallA..t 

JE. 	co I 	i 	HB101 	(pNKPm32) 	"f'4' tz: „ 

[0134] (Artie 9) t,'RgME1 	:Itli.t=)142 -GEFM0D4IFI'14 

'ArtiN 2 TIM' li tz_-.1 	-Z KpNKPm0403:IL li "r, 7° 	4 7— 1 

:5' —GGGAATTCCATATGAGTGTTTTAGTTACAG 

G —3' 	(g01.1-s0001.1#-'44) , 7° 	47-9 : 5' 	—GT T AAT T T 

CATTAGCGCGATTTTTAATTACATG-3' 	(g01.1-siDgE 

M#1-412) CE110-C P C R 	.''ffk.N, g01.1# 1-41 t,7:77 -4-  7 Z ign01.10) -3 -5 

H 71 R, 	K 27 0 N/10)7Z igkZ-7-0, -4-- z N**-411joti)7° 	1 .  

— K -4-  Z = *MD N A V4k. ( N **Id D N A ) 0  pat: 7° 	-z KpNK 

Pm0203:1L L-C, 7° 47-10 : 5' —CATGTAATTAAA 

AATCGCGCTAATGAAATTAAC-3' 	(gEN.s ogEN#'-4 1 

3) , 7° -(7-2 :5' —ATACGCGTCGACTTACTATTG 

TTCTTGAACCTTCA-3' 	(goi.s ogoi#,45) CEIllx-CPC 

R 	.,'ff 0, g01.1#-'41 r.:77 -4-  7 -Z ) &ARNO -3 -5 H71 R, 	K270M07 

ig'AZ.70 .-  4 - ZO**411J0A1 ') ' .7°9 K 	— KTZ=*$141) NA 	.•'f'4' 

t (C**411] D N A) 0  N*ItAllij D N AL C*1tAld D N A Uga L. zri 41, 

03:1L li -C, 1 	4 7 —  1 . 7° -r7 — 2 CEI10--C P C R 	ffk,N, g01.1# 
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1 VC.,77 -4-77 Z inkg0.10 -3 tH 7 1 R, 	K270 NI0)7Z inkZi' -4-Z 

t') 	7° 	K 	- KT Z =*$14 DNA .•'f'47::0  04IN 2 L Rea ) 	51." e P 

UCN 1 8 r..-  4A Li, 	pNKPm3 3 	ilf .1'1 1_, tz_-.„ 	Z: Op NK Pm3 3CER 

livt , 	E. 	co I i 	H B 1 01 a > ET-  > Ht JI. (g t 	/ 4 t tll  ) 

M$T1 Li, EM32t/l/t=)1/3.NAH 7 1 R- K 2 7 0ivitg-4-7aga 

-0A.Alt E. 	co I 	i 	HB1 01 	(pNKPm3 3) 	.''f'4'tz:0  

[0135] (ArtiN 1 0) t,'MgMEM32t/l/t -)14MGMA0)4/Ftt'zi 5 

AVM 2 -eg 	l,tz_-.1 z KpNKPm0413:1L 1_, -z-, 1 4 7- 1 

: 5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G - 3 ' 	(gERI-s0g01.1#-14 4 ) , 7° 	4 7-1 1 : 5' 	-GG A T ACC 

TT TAGTACCAATAACAGCTGGGAT TAAG-3' 	(goj 

10D0 0.J#-'' 1 4) 	'1Ellk,N .0 P C R 	'''ffk.\, 	nUli#-II  1 t,----77 -4-  7 '' 	i MEM 

0) --) t N 1 02 I 0)7Z inkZ-70,1"- Z N*ItAIIIJ0A11)1 	K- K 

.4-  Z =*$14 D N A 	4' tz: ( N **NJ D N A ) 0  pa 6:7° 	2:: KpNKPm 

0403:ILL-C, 7° -(7-1 2 : 5' -CTTAATCCCAGCTG 

TTATTGGTACTAAAGGTATCC-3' 	(guij.s oguij#,4 1 

5) , 7° -(7-2 : 5' -ATACGCGTCGACTTACTATTG 

TTCTTGAACCTTCA-3' 	(guij.s oguij#,4 5) CEIllx-CPC 

R 	.,'ffl,N, g01.1# 1-4 1 VC..-7 -4-77 Z JOH01.10 -3 -5 N 1 02 I , 	K 2 7 0 MO 

7Z i OtZ-70, -4-Z C**IIIJ0A1 ') 1'7° 	K-K-4-Z=*$141) NA. 

"f41-z_-. ( c *Mu DNA) 0  N **Id DNALC *MI] D N A U.a' a 1_, , Z: 41, 

3:1L1_,--C, 	7° 47-1 , 	7° 47-2CE110--C P C R 	,'ffl,N, gEN# 

'-41 t.C.,77 -4-  7 Z i &ARNO -3 t N 1 02 I, 	K270N/10)77 Z i &AZ-0 

-4-  Z t 1) 	7° 	K.- KT Z=UADNA .•'f'47::0  04IN 2 L P100)5I 

Tp UCN 1 8 VC.4A Li, 	pNKPm3 4 	fif•tIl LA:. L'i 0) pNKPm34 

CER 0 ---C , 	E. 	co I i 	H B 1 01 a >E' 5-  > Ht/l. (g)3/ 4 t t2'1  

) 	.):MT-7-0, Li, EM.'32t/l/t=)1.35GMAN 1 0 2 1- K 2 70nntrl 

-4-  ZE1A.Alt E. 	co I 	i 	HB1 01 	(pNKPm34) 	.•'f'4' A:0 
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[0136] (ArtiN 1 1 ) t7.  ggz'AEM.'32t/l/t=)1.3:tb'al„0)11F11  6 

'AttiN 2 --eilM litz_-.1 	Z KpNKPm0403:IL L -C, 7° 	4 7- 1 

: 5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G - 3 ' 	(gERI-rOgEN#-'4 4 ) , 7° 	47-1 3 : 5' -T T T A TCA 

AT T TCACTGCCTGT TGGAGCAAACATAGC - 3' 	(gE 

M-sOg011#1-4 1 6) 	CEIlk,\ --C P C R 	.''ffk.N, 	g01.1# 1-4 1 t:-_ ,-7 -4-  7 Z i gkgE 

No-3 -5E 2 2 6 Go77 Z igkZ4q, -4-z N AsaigdOt 1) i'7° 	K- 

K -4-z=*$14DNAV47:: ( N **lid DNA) 0  pa vc, 1 	z KpNKP 

m 0 4 .03:1L L -C, 1-17 -1 4 : 5' -GCTATGTTTGCTC 

CAACAGGCAGTGAAATTGATAAA - 3' 	(go.J.s ogo.J# 

'-41 7) , 147-  2 : 5' -ATACGCGTCGACTTACTAT 

TGTTCTTGAACCTTCA-3' 	(gUMogEN#'- ' 5 ) CEIll,NC 

P C R 	.,'ff 0, g01.1#-'4 1 VC..-71- 77  Z )K101.10'3 -5 N E 2 2 6 G 0)7Z i 

g'AZ-70, -4-"Z C**1141J0A1 ') 	7° 	K 	- KT Z=*$141) NA 	.•'f'4't. 

C*ItAIIIM N A ) 0  N **VD N ALC **lid D N A .)ma L, zri 41, OM 

LI,-  - C , 	7° 	4 7-  1 . 	7° 	47-2 	)E110-C P C R 	,'ffl,N, g01.1#'-4 1 VC_ 

/-71" 7 Z i &ARNO -3 t E 226G, K 2 7 0 NA o7 Z i g'AZ-7-0 -4- Z t 

i) 	7° 	K.-K-4-Z=*$14D N A 	.•'f'47:7.0  04IN 2 L ROO 	51.-C P U 

CN 1 8 tz_.- 4A 1_,, 	pNKPm35 	ilf21 1_, tz_:„ 	zri 0) pNKPm3 5CEI10 

-C, 	E. 	co I 	i 	HB101>E5-> Ht/l. (iJ/-17J-tt'') 	.)± 

T-0 li, EM.'32t )1/t=)1.35GNA E 2 2 6G-K 2 7 0 m 	tr'lc-4-  z ha 

1A.tt E. 	col 	i 	HB1 01 	(pNKPm35) 	"f gtz_-. „ 

[0137] (ArtiN 1 2) t7.  RgMEM:It/l/t -)1.32GEFtAGAIFI'17 

'AttiN 2 TilZig litz_-.7° 	'-Z KpNKPm040 32 L li-C, 7°  X 4 7- 1 

: 5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G - 3 ' 	(gERI-s0g01.1#-'4 4 ) , 7° 	47-1 5 : 5' 	-GA TCA AC 

OTT T TACCGCT TAACTCATCAT TATG - 3' 	(gEN-so) 

g01.1# 1-4 1 8) 	CEIlki\ -C P C R 	.''ffk.N, 	g01.1# 1-4 1 t,7:77 -4-  7 Z i gkg0.10 -3 
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-5T 2 5 7 SO)77 Z intiZI' . 1-"Z N*ItAllijOt 1) i'7° 	K— K .-4- Z 

=*$14 D N A V4A-, ( N *MI] D N A ) 0  pat,z7° 	::::: KpNKPm04 

.03:1L1_,---C, 147 —1 6 : 5' —CATAATGATGAGTTAA 

GCGGTAAAAGGTTGATC-3' 	(goi.s ogoi#24 1 9) , 7°  

'f7-2 : 5' —ATACGCGTCGACTTACTATTGTTCT 

TGAACCTTCA-3' 	(gui.j.s ogoi#24 5) CEIll,v-CPCR"ffl,\ 

, gEN#1-4 1 t:-.771- 77 Z i MEM 0) -3 -5 T2 5 7 S, K 2 7 0 MO 7 Z i nk 

Z-7-.0, -4-"Z C**1141J0A1 ') 1'7° 	K 	— KT Z =*$141) NA 	. ''f'41 1-z_-: (C 

**VD N A) 0  N *ItAIIIJD N A L C **IP] D N A U 3a  al, , zritt,t132 L 

L-C, 7° 	4 7 — 1 , 7° 	-I 7 — 2 CER 0 -C P C R 	T70, gEN# I-4 1 VC-77 

T7Zinkg01.10 -3 -5T2 5 7S, K2 7 ON/107Z intiZI'l-Zt') 

'.7° 	K 	— K -4-  Z =*0 D NA .•'f4tc.0 04'01J2 LP100)IT pUC 

Ni 8 rj...4A1_, , 	pNKPm3 6 	,(if .1'1 1_, A:0 	zri Op NK P m3 6CE110-C 

E. 	co I 	i 	H B 1 0 1 	> L°5-> Ht/l. (')J 	/-17f t2'1) 	.):M 

$T-7-0, L, EM.''32t )1A1=)1.35GNA T 2 5 7 S— K 2 7 0nnta.-4- zga-0 

A., 	tttE. 	co 	i 	i 	HB1 0 1 	(pNKPm3 6) 	.•'f'4' A-.0  

[0138] (ArtiN 1 3) t7.  RgMEM.'32t JI/t=)14:tb'GNAG)41f._'t 8 

'ArtiN2 -eilV4 li tz_-.1 	Z KpNKPm0403:IL li "T, 147-1 

: 5' —GGGAATTCCATATGAGTGTTTTAGTTACAG 

G — 3 ' 	(gERI-rOgEN#-'44 ) , 7° 	4 7-1 7 : 5' — G A C A A G A 

TCAACCTTTCACCAGTTAACTCATC-3' 	(go.j.s ogE 

M#'-4 2 0 ) CE110-C P C R 	.''ff 0, gEN# 1-4 1 t,7:77 1-  7 Z ) MEN 	-3 t 

K 2 5 9 E07 Z i 031Z-7-0, -4-  Z N*ItAIIIJO)t ') i'7° 	K 	— K .-4- Z= 

*0 D N A V4A-, ( N *MI] D N A ) 0  pat: 7° 	::::: KpNKPm04 

M-I L li-C, 7° -(7-1 8 : 5' —GATGAGTTAACTGGTGA 

AAGGTTGATCTTGTC-3' 	(gEm.s ogEm#i-4 2 1) , 7° 	4 

7 — 2 : 5 ' —ATACGCGTCGACTTACTATTGTTCTTG 

AACCTTCA-3' 	(gui.j.s ogoi#24 5) 	EIll,v-CPCR"ffl,N, gE 
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M#- 	1 VC-77 -4-77 Z intgENO -)-5 K 2 5 9E, K2 7 0M077 ZinkZ1 

-4--  Z C*ItAIIIJOA1 ') 1'7° 	K 	— KT Z =*$141) N A V4A-. (CAsta 

ifili D N A) 0 	N*ItAIIIJD N A L C*ItAigli D N A U;a a 1,, 	Z: 41, 4,13:1 L 1, ---C 

, 7° 	4 7— 1 , 7° 	47-2 CER 0-C P C R 	.''ffl.N, gEN# 1-4 1 VC..771-77  

Z i &ARM 0 -3 -5K 2 5 9E, K2 7 ON/10)77 Zin'AZ-14 -4-Zt')/7°  

K—K-4-Z 	DNA=*fA 	''1141 tc.. 04IN 2 L ROOD51--e p UCN1 

8 r_.-  4A 1,, 	pNKPm37 	,(if20_,tz_-.0  <7_0) pNK Pm37 CER lxr, 	E 

. col i 	 'E ° >ET-  > Ht/l. (' t 	/'l t t11 ) 	.TM$T1 

L, EM.'32t/l/t=)1.3JGNAK 2 5 9 E— K 2 7 o NA 	tr'l--4-ZhallA..t 

tE. co I 	i 	HB 101 	(pNKPm37) 	.•'f'4'tzr„, 

[0139] (Artie 1 4) t,'RgMEM.''M-1  )3 JI/t — )14MGE4A0)41F11  9 

-ArtiN 2 Ti1V4 li it 7°5 	-Z KpNKPm0403:ILL-C, 15 4 7— 1 

: 5 ' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G— 3 ' 	(gERI-rOgEN#-14 4 ) , 7c' 	4 7 - 1 9 : 5' 	—TTTGCAT 

AGTGAACGGAGCATTTGACAAG-3' 	(goi.s ogoi#24 

2 2 ) CE11 0 --C P C R 	.''ff 0, gEN# 1-4 1 t.C..77 -4-  7 Z i &ARNO -3 -5 S 2 6 

7 P 07 Z i n'AZ-14 	-4--  Z N**1141J0A1 ') ' .7°9 K—K-4-Z =*$141) 

NA 	4' tc: ( N *MI] D N A ) 0  pa t:7° 	2:: KpNKPm04/32L 

L-C, 7° 47-20 : 5' —CTTGTCAAATGCTCCGTTCA 

CTA T GCA A A— 3' 	(gERI-rOgEN#-14 2 3) . 7° -( 7 - 2 : 5' 

-ATACGCGTCGACTTACTATTGTTCTTGAACCTT 

CA -  3' 	(gEN-rOgEN# 1-4 5) 	.111k.\ --C PC R 	'''ffkiNN gOli#24 1  r.:77 

T7Zinkg01.10 -3 -5S 2 6 7 P, K2 7 0M077 Zin'AZ-14 -4-ZC* 

*Di Ot ') ' .7°9 K . — KTZ=*fAD NA 	.•'f'4'tc (C**ffili D N A) 0  

N *ItAIIIJD N ALC **Id D N A U;a a 1_,, Z: 41, 4,13:1 L 1, --C, 7° 	4 7 — 

1 , 7° 	47-2 CE110-C P C R 	.,/ffk,N, goi#24 1 VC . ,-T - 4 - 7 Z i &ARNO 

- 3 t S 2 6 7 I', 	K 2 7 ON/10)7Zin'AZ-14 -4-- Zt')/7° 	1 . — K 

-4-  DNAZ=*fA 	V47::„ 04'01] 2 L P100)51-"e p UCN 1 8 t.C.,4A 1_,, 
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pNKPm38-fift,0_,A-.„ 	Z:10)pNKPm38CEIl1,vr, 	E. 	col 	i 

H B 1 0 1 	>L.°5-> Ht) 1. (')J 	/-f tt-I1) 	):M $R 	li, EM3:1 )3 

)1A1=)1.35G A S 2 6 7 P—K 2 7 OM 	tr'lc-4-ZhalA.Attt E. 	co I 

i 	HB 1 0 1 	(pNKPm38) 	"f'4' tz _-. „ 

[0140] (AttiN 1 5) t,'Rgz..'AEM.'32t/l/t=)1.3:tb'ag„GAIM 1 0 

AVM 2 T ilV4 li tz_-. 7° 	'-Z Kp NK Pm04 	. t,t 32 L li -r, 7° 	4 7— 1 

: 5' —GGGAATTCCATATGAGTGTTTTAGTTACAG 

G — 3 ' 	(gERI-rOgEN#-14 4 ) , 7° 	47-2 1 : 5' —C TCGT TA 

TGGACACGATCTCCTTGAGGTAACTC— 3' 	(go.j.,a) 

gEN#'-4 2 4) CER kiN --C P C R 	.''ffk.N, gEN# 1-4 1 r.:77 -4--  7 Z i MEMO) -3 

tK270M, G3001)077  Z i &AZ-1 	.-4--  Z N **Id Ot 1) i'7° K 

- K -4-  Z =*ti4 D N A V4tc. ( N 	Iiii D N A) . PIM:. 7°5 	.-Z Imp 

NKPm04 3:1Lli-C, 7° -( 7-22 :5' -GAGTTACCTC 

AAGGAGATCGTGTCCATAACGAG-3' 	(goivi)goi# 

24 2 5 ) , 147-2 : 5' —ATACGCGTCGACTTACTAT 

TGTTCTTGAACCTTCA-3' 	(goiv0)goi#24 5) 	E110-C 

P C R 	.,'ff 0 , gEN# 1-4 1 t:-..-71" 7 Z i &ARM 0) -3 t G300D0)7Z) gt 

Z-7-.0 	-4--  Z C**1141J0A1 ') 	7° 	K 	- K -4-  Z =*$14 D N A 	.•'1141 1-z_-. ( C 

**VD N A ) 0  N **Id DNALC *MI] D N A U.a' a Li, zri tt, .t.,i3:1L 

L -C, 	7° 	-(7 -1 . 	7° -( 7-2 CE110-C P C R 	,'ffl,N, g01.1#'-4 1 VC-77 

1- 77Z igkg01.10-3 t K 2 7 OM, G3 0 0 DO)77 ZigkZ-14 -4-Zt') 

'.7°9 K 	- K -4- Z =*$14 DNA 	.•'f'47:7:„ 04IN 2 LP100)51-"C p U C 

N 1 8 rz.,4A L, 	pNKPm39 	,(ift,'l 1_, tz_-.„ 	Z: Op N K P m3 9 	E110 -C 

E. 	col 	i 	H B 1 0 1 	>L°5-> 1- -t)l. (')J 	/-(7t t2'1) 	.):M 

$T1 L, EM.'32t)1A1=)1.35GMAK 2 7 0M—G300DtaTZE-0 

A.ttE. 	co I 	i 	HB 1 0 1 	(pNKPm39) 	"f'4' tz _-. „ 

[0141] (Artie 1 6) t,' Wgz..'AEM.'32t/l/t=)1.35GEFIA0),Wifi 1 

'Artie 6-1 5 TIIM li itt,'Rgz..'AEM.''M )3 )1/t=)1.32GEFIAGA-ClA..-M 
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8 ct TfO4IN 3 --e 1/MI  li tz_-. E. 	co I 	i 	HB1 01 	(pNKP) 	(41,E,i) 

- 41.T41.04IN 4 L P10051Tig4 Lit. 'AVM 4 L Pielzt,' RgME  

gz_RM-1  )3 )1/t=)1427GEFIA0): ' ) )( 	11/*/1. A 7 Z K 04-4-zk-/fit,Wifi Lk 

. :'))( 	)1/*)1,/,.77 Z K 4 0 %4? -F-eiiTifi I, A-IftTIEFIAS-3,tTfEMRTIt 

)1/t=)14GEFIAOCIWtit 	- 	6 t:-/-7 -4-0 

[0142] 	 [6] 

AilEMit 	44;t1' 	.. 
(%) 

TT, EltX 	8 
K259E 	25 
K270M 	31 

H71R-K259E 	30 
T257S-K259E 	38 
K259E-G300D 	36 
H71R-K270M 	29 
N1021-K270M 	26 
E226G-K270M 	31 
T257S-K270M 	44 
K259E-K270M 	64 
S267P-K270M 	33 
K270M-G300D 	44 

[0143] 	 -s 6 rz..77 litz_-.E0.32t)l.t=)1.32GEO„ttfft3:1EFIAct 9 t 	Mg'Alitz.-1,1-1-  

Z 'k7f 'It erbi_E I, --C o t-.0 

[0144] (AVM 1 7) t7' WgzRAEM.R32t)l.t=)1421„04/Ftt'l 1 1 

'ArtiN 7 T IN ''114 li tz_-. i 	''Z KpNK Pm3 7 	.03:1L L -T, 	7° 	-17-1 

: 5' —GGGAATTCCATATGAGTGTTTTAGTTACAG 

G — 3' 	(g0M0gEN#-14 4 ) , 7° 	4 7 — 2 3 : 5' —CCAG T AG 

CACCTGTAACTAAAACAATCAT-3' 	(gEN.s ogEN#'-4 

2 6) CE11 0Z P C R 	.''ff 0, gEN# 1-4 1 6:..77 -4-  7 Z) gkgEN0) -3 -5 S 2 I 

077 Z i gkiT1',. -  4 - - Z N**1141J0Dt ') /7° 	K 	- K 1-  z =*$14 D N A 

.•'f'4' it ( N **Id D N A) . Pet: 7° 	KPNKPrn3 7 	M'-IL I, --C 

, 7° -(7-24 : 5' —ATGATTGTTTTAGTTACAGGTG 

C T AC T GG— 3' 	 27)) , 7° 	4 7— 2 : 5 ' -A 

TACGCGTCGACTTACTATTGTTCTTGAACCTTCA 
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-3' 	(g01.1-s0g01.1#'-45) 	CE110-C P C R 	.''ffk.N, 	g01.1#'-41t:...-71-77  

Z ) &ARNO -3 -5S 2 I , 	K259 E , 	K27 0 N/10)7Z igkZ.70, -4-"Z 

C**114IJOt ') 	7° 	K . - KTZ -*MD N A 	.•'1141 /Z: ( C**114IJ D N A 

) 0  N**-411] DNAL C**-411] D N A UA' a 1_,, 	-j 41, 4,13:1 L 1_, -C, 1 	4 

7-1, 7° 47-2CE110--C P C R 	.,'ffl,N, goi#24 1 VC...-71-77 Z i ME 

MO -3 -582 I, 	K259E, 	K270N/10)77 ZigkZ-7-01-Zt')7°  

9 K-K-4-Z =*0 DNA 	''1141 itc, 041N2LROOD51-e p U CN 1 

8r=4)_,, 	p NK Pm4 0 	-,fiftaitz_-.„ 	<1:. 0) p NK Pm4 0 CER l,\ --C , 	E 

. 	col 	i 	H B 1 0 1 a 'E ° > Ht)l. (' )3 	/-(7J- t-I.1) 	.):M$T1 

L. EM.'32t JI/t=J1/3JAIA S2 I -K25 9 E-K 27 0ivitg-4-z 

4[4q,A.Attt E. 	co 1 	i 	HB101 	(pNKPm40) 	"cgtz_-. „ 

[0145] (-AVM 1 8) t,' MgMEM32t/l/t=)1/31a1A0)4/Ft4 1 2 

'ArOIJ7T/IV4' 1_, tz_-.7° 	'-Z KpNKPm 37 	.03:1 L li -C, 1 	4 7 - 1 

:5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G - 3 ' 	(gERI-rOgEN#-14 4 ) , 7° 	4 7- 2 5 : 5' -GGC A GC A 

AT TGAAGAAGTCAGAACAAAT T TOT TCAC-3' 	(gE 

M-sogoli#'-4 2 8) 	)ER kiN -C P C R 	.•/ffk.N, gEN# 1-4 1 6,-.:77 -4-  7 Z ignE 

MO -3 t I 1 2 4 LOD7Z i K6Z4q, 	1-Z N **IMOD t 1) i'7° K- 

K -4-Z=*$ADNAV47-,7, ( N **Id D N A ) 0  pat: 7° 	z KpNKP 

rn3703:1L L-C, 7° -(7-26 : 5' -GTGAAGAAATTTG 

TTCTGACTTCTTCAATTGCTGCC-3' 	(go.j.s oguij# 

'429) , 7° -(7-2 : 5' -ATACGCGTCGACTTACTAT 

TGTTCTTGAACCTTCA-3' 	(goiogoi#245) CEIllx-C 

P C R 	.,/ffk,N, goi#24 1 VC..77 -4-77 Z i &ARNO -3-5 I 12 4 L, 	K259 

E, 	K27 0 N/10)7Z i gtZ-14 -4-Z CAstentlja)t I) 1'7° 	1 .  a-  ITT 

Z=*$14 DNA V4I  it ( C *MI] DNA) 0  N **Id DNALC **Id D N 

Augat,, j-t1.03:1L L-C, 7° 47-1,7° 47-2CEIll,v-CPC 

R 	.,/ffk,N, goi#24 1 VC..77 -4-  7Z i &ARNO -3-5 I 12 4 L, 	K259E, 
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K270N/10)7Z)031Z-0 -4-Zt')/1 	1 .—  KTZ=*$14D NA 

. ''f'41 1-z_-.0 04IN 2 L P100)51--e p UCN 18 t.C.,4A 1_,, 	pNKPm4 1 

1MI  li tz_-.0 	L'10) p NK Pm 41 CER l, NZ , 	E. 	col 	i 	HB101>E 

5> Ht) I. (')3 	7ft2D 	):M$R111_,, EM:It/l/t=)14:4 -GEFI„ 

I 124 L — K259 E — K270M 	tf'1-4-ZhalA.Attt E. 	co I i 

HB101 	(pNKPm41) 	"cgtz_-. „ 

[0146] (ArtiN19) t7.  Wgz..'AWV:It JI/t=)14'ag„0)4/MI1 3 

'ArtiN 7 T IN 'f'41  l_ i tz_-.7° 	Z KpNKPm37 	.03:1L L-C, 7° 	4 7 — 1 

: 5' —GGGAATTCCATATGAGTGTTTTAGTTACAG 

G —3' 	(gERI-rOgEN#-'44) , 7° -( 7 —  27 : 5' —CC T T T A T 

TCTCTTCAAAGAAGTTCCAAGCAGC-3' 	(gEm.s ogE 

M#-'' 3 0) CE110-C P C R 	'''ff 0, nUli#- 1 t,7:77 -4-  7 	i MEMO) -5 t 

L 177 F0)7Z )031Z-7-0,1-Z N**1141.JOAI')/1 	K— KTZ= 

*0 D N A V4' tz: ( N *MI jDNA) 0  pa tz_-, 1 	::::: KpNKPm37. 

ILL-C, 7-17-28 : 5' —GCTGCTTGGAACTTCTT 

TGAAGAGAATAAAGG-3' 	(gEm.s ogEm#i-431) , 1 	4 

7 — 2 : 5 ' —ATACGCGTCGACTTACTATTGTTCTTG 

AACCTTCA-3' 	(gEm.s oDgEm#,45) CEIll,v-CPCR"ffl,N, gE 

M# '4 1 t:-.7J -4--  7 z J gtgoja) -3 -5 L 177 F, 	K259E, 	K 27 0 MO 

7Z i 031Z-7-0,1" Z C**1141J0A1 ') i'7° 	K—K-4-Z =*$141) NA. 

"14 tc ( C As ItA IP jDNA) 0  N **lid DNALC **III jDNA U;a a L. zri 41, 

3:1L L-C, 7° 	4 7 —  1 , 7° 	47-2 CEIllx-C P C R 	''f -1,\. gEN# 

'-4 1 t.c.,77 .4-  7 Z i MEM 0) -3 t L177 F, 	K259E, 	K 270N/10)7Z 

J n'AZ-7-0,1 - - Zt' ) 1'7° 	K .—  KTZ=*$141) NA 	.•'f'47-,:c, 04IN 2 

LPJ00)51-  ep UCN 18(Z4AL, 	pNKPm42 	ilft'l 1_, A:0  j_. 0) p 

N K Pm42CEIllivr, 	E. 	col 	i 	H B101>E5-> Ht/l. (')J 

'(7J- t-I.1) 	.):M$T-7-0, Li, EM:It )1/t=)1.35GA L 177 F — K 2 

59E—K270MtaTZE1A.AtE. co  I i 	HB101 (pN 
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K P m 4 2) .•'f:j-co  

[0147] (ArtiN 2 0) t,' Wgz..,E0:1)3/1/t=)1.3JAI„GAIMI 1 4 

'AttiN 7 ---C' 11V4' 1_, tz_-. 7° 	-Z KpNKPm37 	.03:1L li -C, 	1 	4 7 - 1 

:5' —GGGAATTCCATATGAGTGTTTTAGTTACAG 

G-3' 	(gERI-s0g01.1#-'44) , 7° -( 7 —2 9: 5' 	—GGACCA A 

AGACCAGAACTGGGTTGATCG-3' 	(goivi)goi#24 3 

2) CEIllivr P C R 	.,'ffl,N, g01.1#'-4 1 t:-...-71-77 -Z i &ARNO -3 -5 F 1 9 5 

LOCI Z JgkZ 	1-a N***ffiJODt') -.i9 K— KTZ=U4D N 

A 	.''f'4' it ( N **Id D N A ) . Piet: 1 	KPNKPrn37 	M'-1  L li 

-C, 1 	-(7-30 : 5' —CGATCAACCCAGTTCTGGTCT 

TTGGTCC— 3 ' 	(g01.1-s0A01.1#-14 3 3 ) , 7° 	47-2 : 5' 	—A 

TACGCGTCGACTTACTATTGTTCTTGAACCTTCA 

— 3' 	(g01.1-s0g01.1# 1-4 5) 	)ER kivr P C R 	. '/ffkiN N 	gOli#24 1 6z.-.771 7 

-Z ) &ARNO -3 -5 F 1 9 5 1_, K 2 5 9 EN  K 2 7 0 N/10)77 Z i gkZ4q, 

T Z C**1141J0)t ') 	7° 	K 	— K -4-Z =*$14 D N A 	.•'f'47-c. (C*ItAld D 

NA) 0  NSJDN ALC **id D N A UA' a 1_, , 	.J_.4-t,t,13:1L Liz, 1 

4 7 —  1 , 	7° -17 —  2 CE110-C P C R 	.,'ffl,N, g01.1#'-4 1 V,7...-7 -4-7 -Z J 

&ARNO -3 t F 1 9 5 1_, K 2 5 9 EN  K 2 7 0 N/10)77 Z i gtZ14 -4--  Z 

t') 	7° 	K 	— KT z =*$14 D N A .•'f'47-co  04IN 2 L P100)51T P 

UCN1 8 t.,-...-  4A L„ 	pNKPm43-(if2flitz_-.0 	Z:10)pNKPm43CER 

livt, 	E. 	co I i 	HB101> ET-  > Ht JI. (g t 	/ 4 t tl') 

MT-7-0, L. EM.'32 )3 )1/t=)1.3`1GNA F 1 95L—K259E—K27 0 

MtrIcTZE-0,A.AtttE. 	co 1 i 	HB101 	(p NK Pm4 3) 	T4 

ito 

[0148] (-AIM 2 1) t,'RgMEM:It/l/t=)1.3°C'ag„0)41Ftt'l 1 5 

'ArtiN 7 ---C' 11V4' 1_, tz_-. 7° 	-Z KpNKPm37 	.03:1L L-C, 	1 	4 7 - 1 

:5' —GGGAATTCCATATGAGTGTTTTAGTTACAG 

G— 3' 	(g01.1-s0g01.1#-'4 4 ) , 7° 	-(7-31 : 5' 	—CTGTTGG 



WO 2014/157185 
	

56 
	

PCT/JP2014/058248 

AGCAAACATCACTTCCTTGATGATTTC-3' 	(gEm.s  

ogEN#1-4 3 4 ) CER 0-C P C R 	.''ff 0, gEN# 1-4 1 tz.:77 -4--  7 -Z ) &ARNO 

-5A2 2 0 vo7Z igkZ4q, -4-z NAsatijot i), 7° K- KT 

z =*$14 D N A V47-z: ( N *Mu DNA) 0  pat: 1 	2:: F'pNKPm3 

7L - -32:5' -GAAATCATCAAGGAA 

GTGATGTTTGCTCCAACAG-3' 	(go.J.s ogo.1#'-4 35) 

, 7° -(7-2 :5' -ATACGCGTCGACTTACTATTGTT 

CTTGAACCTTCA-3' 	(gEN.s ogEN#'-4 5) CEIll,v-CPCR 

,/ffk,N, go.J#i-4 lt:.,,-T -4-77-Z i &ARM 0 -3 -5 A220V, 	K259E, 	K2 

7 0 MG)77 -Z i gtZ7-0, -4-"Z C**10i0A1 '), 7° K -K .-4-z=*$0 

DNA V47:: ( C *MI JDNA) 0  N*ItAllij DNAL c*ItAllij D N A uga 

Li, zriti4.032L li-C, 7°547-1, 7°5-17-2C110-CPCR"ffl,\ 

, go.J#i-4 1 vc.,,-7 -4-  7 -z i gkg0.10 -3 -5 A 2 20V, 	K259E, 	K270 

7°9 

04IN 2 L peo)51--e p ucN 1 8 tz..-  4A Li, 	pNKPm44 	,(ift,ii Litz: 

0  Z:10)pNKPm44CEIllivr, 	E. 	co I i 	HB101>E5->Ht 

)I. (iJ/-17J- t_l'I) 	J'Mfilic Li, EM:It )1/t=)1.3°C-GNA A 2 2 0 

V-K25 9E-K2 7 onnta.-4-zhalA.Attt E. 	col i 	HB10 

1 	(pNKPm44) 	'‘ ,1'f'41-co  

[0149] (ArtiN 2 2) t7.MgMEM:It JI/t=J1/3°C'ag„0)41Ftt'l 1 6 

'AVM 7 --eilM li A-. 7° 	-Z KpNKPm3703:ILL-C, 1 	4 7 - 1 

:5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G - 3' 	(gERI-rOgEN#-14 4 ) , 7° 	4 7 - 3 3 : 5' -CGTACAT 

CAACATAGTTACCAAAAACAGATTTATC-3' 	(gou 

-s. 	ogEN#1-4 36) CERO-CPC R 	. '/ff 0, gOli# 1-4 1 t:-.77 -4-  7 Z i MEM 

o) -3 -5 s 2 3 6 NO)77-Z igkZ-7-0, -4-- z N*ItAllijotipl 	K . - K 

-4-Z=*fAD N A V4A-, (N**ffiliD N A) 0  pat: 7° 	2:: KpNKPm 

3703:ILL-C, 7° -(7-34 :5' -GATAAATCTGTTTT 
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TGGTAACTATGTTGATGTACG-3' 	(goivi)goi#24 3 

7) , 7°-(7-2 :5' -ATACGCGTCGACTTACTATTG 

TTCTTGAACCTTCA-3' 	(goivi)goi#24 5) CE110-CPC 

R 	.,'ffl,N, gEN#1-4 1 t.C..-7 -4-  7 -Z i MEMO -3 t S 2 3 6 N, 	K 2 5 9 E, 

K2 7 0 MOD7Z igkZ-7gq, -4-ZO***ffd0DtH)7° 	K — K -4-Z= 

*0 D N A V4Itc: ( C **Id DNA) 0  N **IUD N A L C*ItAIIIJD N A 

ma L. J_tt.tiTILli-C, 7° 47-1 , i47-2CEIll.\ --CPCR 

"ffl,N, goi#24 1 (..C.,77 -4-  7 -Z i MEMO -3 t S 236N, 	K259E, 	K2 

7 ON/107 -Z igt1Z-70, -4-- Zt1)17° 	1 . — KTZ=U4D N A V4I  

it. 04IN 2 LPJ00)51-e p UCN 18 VC.,4AL, 	pNKPm4 5 	'fif.t'l 

1_, A: 0  Z: Op NK Pm4 5CEIllivr, 	E. 	co I 	i 	HB101>E5-> 

Ht)l. (t5/47J-trl) 	ffM$T1' li. EM32)3)1A1=)1,3S5DNAS 2 

3 6N-K2 5 9E-K2 7 o Nntr'1.-4-zga-0A..tttt E. 	col 	i 	HB 

1 01 	(pNKPm4 5) 	"f'4' A:0  

[0150] (ArtiN 2 3) t7.  Wgz..'AEM.'M-It/l/t=J1/32GMAGAIMI 1 7 

'AttiN 7 TIM' li it 7° 	-Z KpNKPm3 7 	.03:1L L -C, 7°-f 7 - 1 

:5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G - 3' 	(gERI-rOgEN#-14 4 ) , 7° 	4 7 - 3 5 : 5' -GC T AC A T 

CACGTACATCAATATAACTACCAAAAAC-3' 	(gou 

-s. 	ogoi#'-4 3 8) 	)ER 0.--C P C R 	.''ffk.\, gEN#1-4 1 6,-.:77 -4-  7 Z i MEM 

0) --) t V 2 3 8 I0)7 -Z i gt1Z-7-0 -4-"Z N**ffiliGAI 1) 	7° 	K 	—K 

-4-  Z = *0 D N A V47-z: ( N *MI JDNA) 0  (7 	6,.7° 	2:: KpNKPm 

37 	.03:1L L -C, 7°-(7-3 6 :5' -GT T T T TGGTAGT TA 

TATTGATGTACGTGATGTAGC-3' 	(goivi)goi#24 3 

9) , 7°-(7-2 :5' -ATACGCGTCGACTTACTATTG 

TTOTTGAACCTTCA-3' 	(goivi)goi#24 5 ) CE110-CPC 

R 	.,'ff 0, g01.1#1-4 1 t.C..-7 -4-  7 -Zigtig01.10 -3 -5V2 3 8 I, 	K259E, 

K 2 7 0 M0D7Z igkZ--4-ZO**10JODtH)7° 	K— K-4-Z= 
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*E4 ID N A V4 tz_-. (CDNA) 0  N **III JD N ALC **III JD N A. 

maL, J_tt.tiTIL L-C, 7° 47-1 , l'17-2CE110--CPCR 

,/ffk,N, goi#,41 t.c.,,-7 -4-  77 Zigkg0.10 -3 -5V2 3 8 I, 	K25 9 E, 	K2 

7 ON/10)77 ZigkZ-14 -4-Zt')/7° K—K-4-Z=*$14DNAV41  

it. 04IN 2 L PJ00)51-e p UCN 1 8 VC.,4AL, 	p NK Pm4 6 	-fift, 

1_, tc„ 	Z:10)pNKPm46CEIl1ivr, 	E. 	co I 	i 	HB1 01 	>L°5-> 

I- 	(')J 7 /'1 A-  t-111) 	):Mi-0,1_,, EM:It )1/t=)14:CGMA V 2 

38 I -K25 9 E-K 27 o Nntr'lc-4-zhallA..tttt E. 	col 	i 	HB 

101 	(pNKPm4 6) 	"f'4' tz: „ 

[0151] ( 24) t7.  RgMEM.'32t JI/t=)1.3°AGEFI„GAIMI 1 8 

'AVM 7 T 11V4 li it 7° 	Z KpNKPm374,13:1Lli-r, 7° 	4 7 - 1 

: 5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G - 3 ' 	(gOli-rOgOli#-14 4 ) , 1 	4 7 - 3 7 : 5' -G A T C A AC 

CT TT TACCGCT TAACTCATCAT TATG-3' 	(g01.1a) 

gE M# '4 4 0 ) CER kivr P C R 	.''ff 0, gEM# 1-4 1 t,7:77 -4-  7 Z i MEMO -3 

-5T 25 7 SO)77 ZigkZ-7-0,1-zN**-411joAli)1K— KTZ 

=*$14 D N A 	4' tz: ( N *MI] D N A ) 0  par= 7° 	2:: KpNKPm3 7 

.03:1L Liz, 7° -(7-38 : 5' —CATAATGATGAGTTAA 

GCGGTAAAAGGTTGATC-3' 	(gui.j.s ogui.j#,441) , / 

47-2 : 5' -ATACGCGTCGACTTACTATTGTTCT 

TGAACCTTCA-3' 	(goi.s oguij#,4 5) CEIll,\ -CPCR ,/ffl,\ 

. gOli#24 1 r:751-  7 Z i &ARNO -3 t T25 7S, K25 9 E, K 2 7 0 

NAG)77 Z igkZ-14 -4-Z C***MIJOMI') i'7° 	K -K -4-Z=*$AD N 

A 	,f'47-‘: ( C **III JD N A) 0  N *ItAIIIJD N A LC *all] D N A U.a' a L , 

•J_.tt.tiTIL Liz, 	1-(7-1,147-2CEllo-c1DcR 	,/ffk,N, gE 

m#'-41 VC.,77 -4-77 Z i &ARNO -3 t T25 7S, K25 9 E, K2 7 °MO 

7 Z igkZ-7-0, -4Zt ,), 7° K —  K -4-z=*$AD N A 	"14 A:. *4 

IN 2 L imi ao)51---e puCN1 8 r..-  4AL, 	pNKPm4 7 	,fif I'l 1_, A: 0 	Z: 
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OpNKPm47CEIl1ivr, 	E. 	col i 	HB1 01 	>L°5->Ht11/ ( 

'iJ 	/-f tt-I1) 	):M $R 	li, EM:It/l/t=)14:CGMAT 2 5 7 S — 

K25 9 E—K 2 7 0Mtg-4-ZhalA.AtttE. 	co I i 	HB101 	( 

pNKPm47) 	'‘ ,1'4j-co  

[0152] (AIM 2 5) t7.MgMEM32t/l/t=)14:C'Gfil„0)4/Ftt'zi  1 9 

'ArtiN 7 TiiRM li tz_-. i 	Z KpNKPm3 7 	.03:1 L li -C, 1 	4 7 - 1 

:5' —GGGAATTCCATATGAGTGTTTTAGTTACAG 

G-3' 	(gERI-rOgEN#-'44) , 7° 	47-3 9 : 5' —GCATAGT 

GAATGAAGCTTTTGACAAGATCAACCTTTCACC- 

3' 	(g01.1-rOgOli#4 2) CE110 C P C R 	.''ffkiN, gOli#24 1 t:..77 -4-  7 

Z i &IRMO -3 t K 2 5 9 E, N 2 6 5 K 07 Z igt1Z7-0, -4-"Z N **lid 

a) t I) ,' 1 	K— KTZ =*ti4 D N A 	''1141 /-c (NIAMAIJD N A). qa 

(..,=1"-Z KID NKPm37 	M'-I L li-C, 	7° -(7-4 0 : 5' 	—GG T 

GAAAGGTTGATCTTGTCAAAAGCTTCATTCACTA 

T G C-3' 	(gOli-siDgEN#-'44 3) , 7° -1 7— 2 : 5' 	—ATACG 

CGTCGACTTACTATTGTTCTTGAACCTTCA-3' 	( 

gOli-rOgOli# 	5) 	.1110.--C* P C R 	.''ffk.N, gOli# 	1 t,7:77 -4-  7 Z i ME 

MO -3 -5K2 5 9 EN  N 2 6 5 K, K 2 7 ON/10)77 ZigkZ7-0 -4-ZCAs 

alfidiDt ') 1 7° 	K.—K-4-Z=*$'14DN A 	.,/f'47:-: ( C**Iij D N A) 0  

N*ItAllijD N A LCAsallijD N A U.ga L„ zri 41, 	t,t32 L 1_, --c-  , 1 	4 7- 

1, 7° 	47-2 CER livt P C R 	.,-ffk,N, goi#24 1 t.c..77 -4-  7 Z i &IRMO 

-3 t K25 9 EN 	N2 65K, 	K2 7 ON/10)77 ZigkZ7-0 -4-- Zt 1)1 7°  

9 K —  KTZ =*0 DNA 	''i'4' it. 04IN 2 L P1, 0051---e p UCN 1 

8 (,:=4)_,, 	pNK Pm4 8 	'-fift,ft,tz_-.0 	<7_0 p NKPm48CE110C, 	E 

. 	co I 	i 	H B 1 0 1 a >L°5-> Ht/l. (' t 	'7t±) 	.TM$T1`4 

L, EV32t/l/t=)1.35GMAK 2 5 9 E — N 2 6 5K—K2 7oivitrl 

-4-  Z* 41 A..t t E. 	co I 	i 	HB101 	(pNKPm48) 	"fgtz_-. „ 

[0153] (Artie 2 6) t7.  RgMEM:It )1/t=)14:CGMA04/Ftt'l 2 0 
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'ArtiN 7 T IN 'f'41  li tz _-. i 	-Z Kp NK Pm3 7 	.03:1L li-C, 7°  X 4 7-  1 

: 5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G - 3 ' 	(gERI-rOgEN#-14 4 ) , 7° 	47-4 1 : 5' -CTCGT TA 

TGGACACGATCTCCTTGAGGTAACTC-3' 	(guij.s o 
U44)  ) 	)ER 0Z P C R 	.''ffk.N, gOli# 1-4 1 t,7:77 -4-  7 Z i MEMO -3 

t K25 9 E, K2 7 OM, G3 0 0 D 0)7 -Z i gtZ4qc .-  4 - - Z N **I 0) 

t') 	7° 	K 	- K -4-  Z =*$14 DNA 	.•'f'47:7: ( N **lid DNA) 0  pat: 

7°-Z KpNKPm3 7 	.3:1L li-C, 7° -17 -4 2 : 5' 	-GAGT 

TACCTCAAGGAGATCGTGTCCATAACGAG -3' 	(gE 

M-sog01.1#-'4 4 5) , 7° 47-2 : 5' -ATACGCGTCGACT 

TACTATTGTTCTTGAACCTTCA-3' 	(guij.s oguij#i-4 

5) CE11 0 -C P C R 	.,'ff 0, gUli# I-1  1 tZ.:77 -4--  7 -Z i WAIEN0 -3 -5 K 2 5 9 

E, K2 7 OM, G 3 0 0 DO7Z igkZ4q, -4-Z C**Ifidot 1) /7°  

K 	- K -4-  Z = *0 D N A V47:: ( C *all JDNA) 0  NDNAL 

C **NJ D N A U.1'a li , X 41. 	OM L li ""C" , 7° 	4 7- 1 , 7° -(7-2 

CER 0-C P C R 	.,'ffl,N, gOli# 1-4 1 6:-..-7 -4-  7 -Z i &ARNO -3 -5 K 2 5 9 E, 

K2 7 OM, G300 DO)7 -ZigkZ-14 -4-"Zt')/7° K .-  Kl-Z 

= *0 D N A 	4'A:0  0 4IN 2 L P],  a 0) 	I -'-e p UCN 1 8tz= 4AL, pN 

KPm4 9 	,(if20_,tz_-.0 	Z:10)pNKPm4 9CE110-C, 	E. 	co I 	i 	HB 

1 0 1 	% E 5 > Ht JI. (g)7 	/ '(7 t-11) 	):M$R-70, L. EM32 t JI/t 

=j1,-AGEFIA K25 9 E-K 2 7 0M-G3 0 op 	tr'lc.-4-ZNalA..tttt E 

. 	col 	i 	HB1 01 	(pNKPm4 9) 	"cgtz_-. 0  

[0154] (-AIM 2 7) t7' MgMEM:It )1A1 - )14MGE4A0),(iFtt'l 2 1 

'ArtiN 7 T IN 'f'41  li tz_-. i 	-Z Kp NK Pm3 7 	.03:1L L-C, 7° 	4 7 - 1 

: 5' -GGGAATTCCATATGAGTGTTTTAGTTACAG 

G- 3' 	(gERI-s0g01.1#-14 4) , 7° 	4 7-  4 3 : 5' 	-CTTCTCG 

TTATGGACGCAACCTCCTTGAGGTAACTCG-3' 

gOli-s0001.1# I-4 4 6) 	)ER 0 -CPCR 	.''ff 0, gOli# I-4 1 t:: /-7 -4-  7 Z) gt 
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ENO -3 -5K 2 5 9 E, K 2 7 OM, R 3 0 1 C 0)77 Z igtiZi' -4-Z N 

**IfiliOt ') 1 7° 9 K.— KTZ—*E4D N A 	. ''f'4' it ( N **Pi D N A ) 

. I 	KpNKPm37 IM'-IL L -C, 7° -(7-4 4 : 5' 	— 

CGAGT T ACC TCA AGGAGG T T GCG TCCA T A ACGAG 

A A G 	—3' 	(EN-siOEN#-14 4 7 ) , 7° 	47-2 : 5' —A T AC 

GCGTCGACTTACTATTGTTCTTGAACCTTCA-3' 

(EN-sOEN# 1-4 5) CER 0-C P C R 	. ''ffk.N, EN# I-4 1 r.:77 -4-- 7 Z i gti 

EN 0 -3 -5K2 5 9E, K2 7 OM, R301 C0)77 ZigkZ-'0, -4"- ZC 

**MU Ot ') 	7° 	K— KTZ —*E4 D NA 	"gilt ( C **1141J D N A) 

o N*  *MI JDN ALC As ItA ifili D N A U.a' a L„ z: 41, 	t,t32 L 1_, Z. 1 	4 7 

—1 , 1 	4 7 — 2 CE110 --C P C R 	''ffl,N, EN# I-4 1 VC_ ,-T 4 7 Z i MEM 

0)-5 -5K 2 5 9 E, 	K2 7 OM, 	R301 CO)77 'Zigkff-1 -1- Zt I) 

7°9 I~ 	K -4-- Z=*$14 DNA V4A-.0 04IN 2 L Reo)51---e puON 

1 8 (Z.4A L„ 	pNKPm5 0 	,(if20_,/-z_-. 0 ZriOpNKPm50CE110-C, 

E. 	co I 	i 	H B 1 01 	> ET- > 	'('t 	/-f A- tll ) 	.):M$T 

1L, EM:It )1/t=)1.3.GNA K 2 5 9E—K2 7 0M—R30 1 C.t 

TITZE4q,A.ttE. 	co I 	i 	HB 101 	(pNKPm 50) 	.•'f'4' jt o 

[0155] (ArtiN 2 8) t,'RgMEMM-It 11/t=1142GEIA0),Wifi 2 

AVM 1 7 — 2 7 -Mg li tz_-.t,'RO.AEMM-It )1/t=)1.32GEFIAGA-C-OA. 

inSictT1O4IN 3 VIM' li A-. E. 	CO I 	i 	HB 101 	(pNKP) 	( 	1],F; 

)••- •4-1.T41.04IN 4 LP100)51-CigAlitc. 'AVM 4 L17etz:4 *OA 

EmeittAAI=A,m7amo:-)1,*)1,A7zKol-Tzttgflat 

1_, it. :'))4 	)1/*)1/ L. 7 Z K 5 0 %4? -F -CIT4fi li it T1 tTIEFIA 8 ct TfEM. 

32t)l/t=11/37i5LAOCIWtit-s 	7 t•c_77 -4-0 

[0156] 



WO 2014/157185 
	

62 
	

PCT/JP2014/058248 

[-s. 	7] 

kAilEMiLL 	RWAti 
(%) 

TT, 	MA 	 0 
K270M 	 1 

K259E-K270M 	5 
S21-K259E-K270M 	2 

1124L-K259E-K270M 	25 
L177F-K259E-K270M 	3 
F195L-K259E-K270M 	21 
A220V-K259E-K270M 	16 
S236N-K259E-K270M 	24 
V2381-K259E-K270M 	15 
T257S-K259E-K270M 	33 
N265K-K259E-K270M 	15 
G300D-K259E-K270M 	20 
R301C-K259E-K270M 	35 

[0157] 	-s. 7 t.C..77 litz_-.W02t/l/t=)1/32LEFIAttfftTIEFIAct 9 t)M 74AlJtz.-1,1-4-  

Z'k7tteltl_E li --C-  0 tco  

[0158] 	(AttiN 2 9 ) gMEF1A 	47 	') — 011F-11 2 

'AttiN 1 5 -OM li A-. K 2 5 9 E — K 2 7 0 MgzA,NAGAA,32R K P 31ffi 

± .-gisti'7° Z Kp NK Pm3 7 	. 5-> 7° 	— 	tL'ArOIJ 1 LP100)51 

Tgz..'AFFIA 	4 1 	') — 	.'fif 	L. 	J_. tt.gz..'PAIA 7 -I 1 	') — 2 L Lit 0  

[0159] 	(AttiN 3 0) EM.''M-It JI/t=J1/32GAG)infA 3 

gMEFIA-r 1 	') — 2 ct 9 VC4AIJO 1 -D --eZ)< 	)1.*)1,L, 7 Z Kt: 

ito  

zazoia,v, t: w4-  z tat-tit eri_E L itEM2t )1A1=)1,31 G A 	infA 1, 

AVM 2 9 Ti1F-T1 li A-. gz..AEIA 	-I 1 	1) — 2 0A-C.1 AA 8 ct V' _4 

IN 3 VI' litz_-.E. 	co I 	i 	HB 101 	(pNKP) 	(41,E) 	1 00m. 

g / m L 0)7 > E:> ') > 	. -git,` L B 7° I — ligt-b_El.:41M 1_, tz_-.„ 

[0160] 	"f'4' 6tt.tz.-.. 	1=1= — 	J--f 1=1 > a (B i odyne A, 	0. 	4 5 ',km) 	t:_fi 

Ltc'1, 	--0)t-1 1=1>I1M 	4 0 %0):'))( 	)1/*/1/L.77 Z 1 .-g,st,` 5 0 m MO 

3— (N—morpho I 	i no) 	propanesu I fon i c 	ac 

i d 	(MOPS) /v77-1:1=4:..3 0-6 c)35..cCitc.0  - . 0`) ,I, 	j_0`)J-4 

1=1>j4 	1 mMONADP+, 	200µMOn i t rob I ue 	tet r a 

z o I i um, 	10µM0)1 —methoxy-5—methy I p h e n 



WO 2014/157185 
	

63 
	

PCT/JP2014/058248 

[0161] 	 

aziniurn 	methylsulfate8ctTf5%(v/v)02 — 

i1=1/J — JI/Ast,•50mMODNAOP Si'Y 7 7 -1:1=4::.'13.ET3 o 35..c0 Li 

it. -0),I, 	t-( 1=1 >11'0,4 lig 7_1<--eAA 1,, *t-,'sti.tc.i=1=—vc.74. Ad 

tLcizzaZIE,V,(zW4-ztat-tit er.i_Et,itzm:It)i,t=)1,rc-GNAGAR-0 

A..-Moig-AL Liz-MAL/to J_. 41,6 oig-471-200/..cg/rn I 07> E:> 

,)>A-ti,2xy -rigtt ( 1- ,)11-> 1 . 	6%, -(— Z 1-i.Z 1 . 	0%, 

taibt I- ,) r, L. 	0. 	5%, 	p H7. 	0) 	5m I („7..4fM i,, 	2 olilVigAl, 

it. "f'4' 6 411-z_-.±g4A 	ffi-,f4q04.9/.1.11 1,, itii_,N3AM, IN 	M 	1,, AM11,18 

tEli,±AVV-z_-.. ,M11184,±,A 	96 VK' i 	— 	( A G c 5- 	i 	tl'i) 

tZ.:200µ. 1 3A L, NADPHO. 	625mML1OmM02, 	3 -1 

>:')7J- > 	. -A-ti• 0 . 	1 m i) Atirg-gia ( p H6. 	5) 	50 µ I 	.)jri Am,  a i_, 

it. *113 11/gt:Benchmark 	Plus 	microplate 	sp 

ect rophotometer (BIO—RADtV TNADPHOg 

tR,r, Lit. 	2, 	3 —1. >7J- >0)35Gt:_ct -D -C NADPH e;t4M-L'Stl. 

, gWY1-s<1-s-Dtc.t 0'), 	ICTOR: ct za)t,\FE,V,(zW4-ztat-tite-,'s 6 

tLiti_ELitcW02t)i.t=)1.3.GEFIAG)ClicA..-ML Liz-MAL/to WA Lit 

EliA.-ffiotgA54-05\ 6 7°'-z K 	fdi,±, Li, 	BigDye 	Termina 

for 	Cycle 	Sequencing 	Kit 	(71-r Ki-(7J-:> 

5-.AX-A-ii>tli) 3;,tTfApp I 	i e d 	B i o s y s t e m s 	3 

130x I 	m ,5- 4 'y 	77t 	4 It (77 7° 4 Ki-r 7J- 5-/NX-t., / 

>ttin cEilk,\ --Cgz_RAMIR K P iiffi±O±PaIgENif li, 	iiill3ii'Ll=iif 

1, it. ,f4' 6 tt.tz_-.VV4AIJ Vc.. ct Z a g‘ FE ,V,t: W4-  Z tat-tite1-61_E Litz_-.WV:It 

)1/t=)14A 	8 r:75-4-0 

[8] 

7°5AZ-1-: 	fir, 	 N.iiMit 
pNKPm51 	K22R-F871-K259E-K270M 
pNKPm52 	D90G-K259E-K270M 
pNKPm53 	K39R-T51A-K259E-K270M 

-s. 8 t : : . ,-T 1 - - 3 MMoVV4Adt:.ct zaZFE06,71,1-1-ztat-titer.i_ELA-MA 
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W4 1_, it. 

[0162] (ArtiN 3 1) EM:It)i.t=)1.31-Al„op,153 

AVM 3 0 --egy'f4 LitzMT1t)i.t=)14:4GMAGA-C-OAAS-3,tV`04IN 

3 VIM L A: E. 	co I i 	HB1 01 	(pNKP) (1E) 	-.41,Tt1,* 

4IN 4  L imie051--eigALtc_. "f4 6 tLitAigAat:  	-D oz. Aii_,N3A1E VC_ ci: 

9 ini7t/91), ig454-0) 1 / 5 MG) 1 oomm i) Atirggia (pH6. 	5) 

vc_ BA 1, it. X41, 	, U H — 5 0 32E,A;)* if t 4 it — (S M Tttl) 

PIO -CaMbl, A-A, Aii_iN3Att: ct 9 **RI M 	1, „wAli8tEli ,±,A V4' Az 

o  ,:,:amaft±,A 1 0 0 i..c. I (Z. 1 MI) Atirg-gia (pH 7. 	0) 	400µ. I, 

ZIKA:14,60%DMF'74A5 00µ, I, 	2—/N-1)- )> 1 %, 	NADPH 5 

%, 	s'Jl. 	— 	3. 4%umai,30t-e2H1341R14- 1,, az oto ag-y1 

, 	ag,\54INfoki)1.--efEli,±, Lk.. Idi,±,54IF,E0 Cii1=17 I- 	7-f 

—t: ct z3*Az-,it] vc_ENC,0Alt-e3*-4-ZJ_. Lt: ct 9, 	2 — ,N 1)-  ) — )1. 

oDtiCAtiElitz_-.0 	2 — 	-1  ) - i — JI/L 2 	1)- j>0)E- 175\65-1 

1$ 	i±i Lk. 

[0163] Ciis 	i=i7 1-7 4 —vc_ctz3*Az-,41 

)3 	1L, : 	I 	ne 	rtCap 	I 	--t-,Lc' 	')—t 

mm, 	—IJI. 	it-f i>ttl) 

1.1, 	(3 0 m, 	1,f10. 	25 

A AguniA : 2 5 o t 

t 	Ago'g : 5 0 co 

w±,, 	a20,. 	: 2 5 0 co 

Az ,) 7 — f 	: iN i) r, A , Al' 1 5 OkPa 

[0164] J_ogz..R1S75\ 6, 	-*Jd-O7..-M0):'))( 	)1,*)1,/,,77z K4gAz,-,ftt:14-4-z, 

)1/*)1/L.77  Z K 6 0 %4? -F--eoCIWtit*,±, Litc... $D',1-5t,Ittt-F 

EA ct 9 *,±, L..J_0)11-1)< 	)1.*)1.L.77z 

it. MA 	- 	9 vc_77 -4-. 

KtLct za)t,\FE,V,0f8SL L 

$M-5t,lt (%) = [)< 	)1.*)1.L.77 z K4 -F-eogr_1$1 ± [)< 9Jl. 



WO 2014/157185 
	

65 
	

PCT/JP2014/058248 

[0165] 	 

[0166] 

*)l.L. 7 Z K4-4? -F-e(DgC0$] X 1 0 0 

"i'4' 6 tt.tz_-.VV4AIJ t: ct zawfAtLw4-ztati-At er.i_E Litz_-.wolt)i,t= 

)1,31-GtoA.-. 	9 t,7:77 -4-0 

[9] 

RAgliiit 	44git 
(%) 

Tf74* 	 24 
K22R-F871-K259E-K270M 	35 

D90G-K259E-K270M 	31 
K39R-T51A-K259E-K270M 	31 

-s. 9 k,-7 -4-  3 Mmovrionzct zaziu,v,(zw4-ztati-Ater.i_E L tz_1„ 

•gZ114 Lit. -s 	t ,-. : ,-T 1 _ i itEM.R32t)l/t=l1/32 -allAttfftM-11Act 9 t, 

'74AIJ 0 1 -D --eZ:'))<J1/*/1/L.77 Z Kt:..ct Zag-4.1diVit:31-1-Ztati`,'It elt1 

_L Li --C 0 it . 

(32) 3—  [ ( 5 R) — ( 4 — 7 )1. A-  1=1 — 7 i =A.) — 5 — L K1=1 

:://s' .:Jg./-r)1,1 	— 	(4S) 	—7i=)1.— 1 , 	3 —7J- -1)- Vs'):'.;":.,-2 — 

A-  > alb :S. 

4IN 4 TIM' li tz_-.1 7 >52/1/ 7 )1/ 	It 4 7 • t') Zt 	(Vande r w 

a I tozyma 	po I yspo ra) NBRC0996 	ELL 0))3/1/t 

=J14:4 -GEFIAR K P (fft3:1) 	RiR,TZEllAicIlrffiotgAA, 8 ct tivA 

rtiN 2 4 -Mfg LA-LEM:It JI/t=J1/32GA T2 5 7 S—K 2 5 9E—K 

2 7 0 m 	to 	z halic  A. 	jjaiti 	4,fN 4 LP100)510ERO-CigAlitz: 

ig15417 00/11 r.-., 	'7)1.—N,7_1KANA (01:%, : GLUCDH "Am 

a n o" 	I 	I , Xffi>l)-rAt11 ) 	1 2. 	5U, '7)1.-8 0 m g, 	N 

A D P+0. 	6 m g, :'))( 	)1/*/1/L.77 Z K 	tz_-Jt 0 . 	1 NA 1) Akrg§i-A ( p 

H7) 300µI, 	(S) — 1 — (4 —7/1/7J- 1=1-7i=)14 —5— (2 — 

7J- V-4 — 7i=J1. —7J-1)- `11):')> —3 —4)0 —/'>'>— 1 , 	5 — 

7J-  > 1 0 rn g 	)iliA_ --c, 	3 0 t-e 2 0 H nil #'114- 	li tc . a)7r,\a)( 	)1, 
)l.t. i K-e*fii L. TigE0AitTA3CiIi71=17 	7 4 —3*ft l,, 3 

— [ (5R) 	— 	(4 —7/1/7J- 1=1-7i=J1.) 	—5 —L KI=1-:>>.J-(JI. 
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] — (4 S) —7 i=)1.— 1 , 	3 — 7J- -1)- `i'):')> —  2 —7J->O$, 

-0`)Y'441.Cflirif Lit. -0`)*IiA-s 	 1 0 VC-77 -4-0 

[0167] [10] 

FM 	Dm Falk(%) 	gtt* (%) 	S11K03'6*141t (%e.e) 
TT,± 	 0 	54.4 	 89.21 
Ti, 	 30 	16.6 	 87.89 

T257S-K259E-K270M 	0 	47.5 	 80.15 
T257S-K259E-K270M 	30 	99.0 	 73.91 

[0168] [3 —  [ (5 R) — (4 —7/1/7J- D —7i=j1,) — 5 —L Ki=i>, >g) 

4/1.] — (4S) —7 i=)1.— 1 , 	3 — 7J- -1)- `j'):')> —  2 — 7J- >a)gz..'0 

$0)*±151L3*Az-,it] 

/.1,: COSMOS I L 	5C8—MS (250mm, 1 ,f14. 	6µ,m, 

tt-(5- t-l<9 

tA3.011,:40°C 

W±,M:254mm 

RM:7X/7-t=11,=1/1 

atiHem : 	[3 —  [ (5) — (4 —7/1/7J- 1=1-7 i=)1,) — 5 —L Ki=1:> 

/'>'/-r/l/i — (4) —7i=)1.— 1 , 	3 — 7J-1)- Vs '):)> —  2 —7f> 

n8. 	53, 	1 — (4 —7/1/7J- 1=1-7i=)1.) — 5 —  (2 — 7J- -V — 4 — 7 

i=)1.-7J-1)- `j'):')>-3 —4)0 —/>'>— 1 , 	5—:')f> 	n1 2 

. 	93 

gz..'1$= [3 —  [ (5) — (4 —7/1/7J- 1=1-7i=)1.) — 5 — L KI=1-:>/' 

>J-r/l/i — (4) —7i=)1.— 1 , 	3 — 7J- -1)- `j'):')> —  2 — 7J- >Ot 

14/ ( [3 —  [ (5) — (4 —7/1/7J- 1=1-7i=j1.) — 5 —L Ki=i>,  

>J-r/l/i — (4) —7i=)1.— 1 , 	3 — 7J- -1)- `j'):')> —  2 — 7J- >Ot 

hC 	-F 1 — (4 —7/1/7J- 1=1-7i=)14 — 5 —  (2 — 7J- -V — 4 —7m=)1. 

— 7J-1)- `j'):')>-3 —4)0 —/>'>— 1 , 	5 — :')7J- >0)R4E) X 1 

00 

[3 —  [ (5 R) — (4 —7/1/7J- 1=1-7i=)1.) — 5 — L KI=1-:>> . / 

4/1.] — (4S) —7 i=)1.— 1 , 	3 — 7J-1)- Vs '):')> —  2 —7J->0)Y6'4'n 
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1.0*±IL*Aiti 

/.1,: CH I RALCEL 	OD-H 	(250mm, 1 ,f14. 	6µ,m, y 

-I -t)14L'4'It2u) 

1J/N3.011,:30t 

W±,M:254mm 

f4f)AH : 	-1)->/i)-)1.=8/2 

atilt IV : 3- [ (5R) - (4 -7/1/7J- CI -7s-J1.) -5- L Ki=i- 

/>gj-r)1,1 - (4S) -7i=)1.-1, 	3 -7J- It`P):')>-2 -7J- > 

n18. 	13, 	3- [ (5S) - (4 -7/1/7J- 1=1-7i=)1.) -5-h K 

1=1://s:.ig./4)1,1 	- 	(4S) 	-7i=)1.-1, 	3 -7J- -It`P)::;":.,-2 

-7f> 	n21. 	73 

R4ODY6'13#4.g (%e. 	e. ) = { (R4 ODE-7 g 	- (Si*ODE- 

gIt) } ± { (R-) + (S40) E- 	gI-0) } X 1 00 
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Sii5R0feiR1 

LIM5RIAli 1,),-F0) 	(a) 	- 	(c) 	; 

( a) gEN-sog01.1#14 1 lz.,E$40 7 Z i MEM L7 8 °/01),_Log011 

Pli -ft 	L, 

(b) 	2 -,'>./ >iA7Gli -C-  2 -,'>g j-)1,tizi_,, 	75\--D, 

( c ) g01.1-s0g01.1# '4 1 t:..,E$407 Z igkg01.175\ 6 tSZ )3 )1A1=)1, 

NJAIALtAl LT', VC701J3 -F-et )1A1=)1,4battrcjj--4-  z a 

Vte-h4 0, 8 ct tiV' it ttflFkZItelt; k,\, 

0,1tN .,-7 -4-Al ')'7°9K. 

[1151 	2] ilthEVVOIJe)( 	)1.*)l.L.77  Z K --e 	Z. 115RM 1 Vc_ENCopt ') 

7° 	K. 

Hil5RIA3] gUIJ-sOgUIJ#'- ' 1 tL,E$407 Z igtgUlit:..8k,\--MOU ; 

2#H, 2 2#H, 2 5#H, 3 9#H, 4 2#H, 4 5#H, 5 1 

#H, 5 6#H, 7 1 #H, 8 7#H, 9 0#H, 1 0 2#H, 1 0 

9#H, 	1 2 4#H, 	1 3 5#H, 	1 3 8#H, 	1 5 5#H, 	1 5 9 

#H, 	1 7 5#H, 	1 7 7#H, 	1 8 3#H, 	1 9 0#H, 	1 9 5# 

H, 2 1 2#H, 2 2 0#H, 2 2 6#H, 2 2 8#H, 2 3 6#H 

, 2 3 8#H, 2 5 0#H, 2 5 4#H, 2 5 7#H, 2 5 9#H, 

2 6 5#H, 2 6 7#H, 2 7 0#H, 2 7 9#H, 2 9 8#H, 3 

0 0#H, 	3 0 1 #H, 	S-3,tVe3 3 1 #H75\6int1R--,'Sti.Z 1 --D1,),_EG) 

7Z igktL, 7 Z i K6Z-075'4A-,s t1.-C 0 Z, EiN5RIA 1 	it 14. 2 t:..,E 

$54,0tH) /7° 	K. 

[115RIA4] 7 Z i gtZle , g0 1.1-1000 1.1#'-4 1 Vc_,E$407Z igkgENrc_Sikx-c 

2#H7Y-1v1=1-1:>>, 22#He7)1/*=>, 25#H7Y7 i=)1. 

7=>, 3 9#H7`77 /1/*=>. 4 2#He7)1/*=>, 4 5#H 

iY77 *>gt. 5 1 #HiY77 =>, 5 6#HiP) 	>, 7 1# 

H7`7 >t, 1_, < tt7/1/*=>, 8 7#H7Y4 vi=14:>>, 	9 



WO 2014/157185 
	

69 
	

PCT/JP2014/058248 

0#H7”''')>, 	1 0 2#H7Y-(V1=1-f>, 	1 0 9#H7''):> 

>, 1 2 4#Hel=14 	>, 1 3 5#He7=>, 1 3 8#HIY7 

i*>, 	1 5 5#HIYI=14>t li<tt7)1.*=>, 	1 5 9#H 

e7i=)1.77 =>, 	1 7 5#H7Y7>nk, 	1 7 7#H7Y7 

i=)1.77 =>, 	1 83#H7Y17J-=2, 	1 90#He-ti)>, 	1 

9 5#ffiel=14:>>, 2 1 2#H7Y7i=j1,7=>, Z 17j-=>t 

li<tt -1=1>, 220#He/0)>, 226#He7')>, 22 

8#H/' ')>, 236#He7>, 238#HIY-(V1=14 

:>>, 250#ffieil=11)>, 254#H7Y7>, 257# 

He--t')>, 259#Hi/1/Z>K6, 265#HIP)>, 26 

7#Heil=1')>, 270#HiY)<A-=>, 27 9#HIY77 /1/!= 

>, 298#Heil=1')>, 300#H/Y75*>nk, 301# 

He:>5--(>, S-3,tVe, 	3 3 1 #H/Y7i=)1.7=>(,:_ff-gr,'Sti, 

Z7Z/K6Z-0, 

/J\ 6int1R --,'sti.Z 1 -D1,)1_L0D7Z inkZ-0-eZ, gfi5RIA 3 VC-FiENCOt 

')/7°-  K. 

Clifi5RIA5] 7Z )0tZle, gEN-s. 	0g01.1#'-4 1 Vc_,E$,M7Z intgENVLS-3k,\ --C 

:0DgT ; 

2#H7Y4 V 1=1-(:>> , 4 5#H7Y7 	/*>nk, 7 1#H7Y7 

/*>1`,li<6J-.7)1.*=>, 	102#He4V1=14:>>, 	1 24# 

Hel=14:>>, 	1 7 5#ffie7i>nk, 	1 7 7#H7Y7i=)1, 

7=>, 	1 83#Hel7J-=>, 	1 95#He1=14:>>, 220 

#HIY/0)>, 226#ffie7')>, 2 3 6#HiY7>, 

238#He-(`/CI-r>, 	25 7#H7Y--t')>, 	259#H751. 

..Z Ak, 265#He')>, 267#He7° l=1 1)>, 270#H 

iy)<A-=>, 300#ffie7>nk, S-3,ttf, 301#He 

5--( >VC_R-0--,'Sti,Z7Z inkal, 

/J\ 6int1R --,'sti.Z 1 -D1,)1_L0D7Z i K6Z-t-e9, 
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gOIJ -10gUIJ#'-4 1 6LE$4077  Z I gkgEMIJ\ 6 ts Z )3 )1A1=)1,31 Gg# 

„LtAl li --C. VC4A1J(zW4-ZkZIterbi_E li-CoZ, 115RM 4 t: 

EENC,O)t ,) /7° 	F . 

Clifi5RIA6] 	7 Z i gtZle, g0 1.1-10g0 1J#'-4 1 Vc_,E$4077 Z igkgENVLS-3k,\ --C 

FI,cD 	( 1 ) 	- 	(35) 	; 

(1) 7 1 #H7Y77 >, 	1 9 5#Hei=i-f:>>, 

(2) 7 1 #He7)1/*=>, 2 5 9#Hi s')1/ .  Z AC 

(3) 7 1 #H7`77)1/*=>, 	2 7 0#ple)(7J-=>, 

(4) 7 1 #H7Y77)1/*=>, 3 0 0#ple77 *>K6, 

(5) 1 0 2#H/Y-1 vi=i-f:», 	2 7 0#H7Y)(7J-=>, 

(6) 1 7 7#H7Y7i=)1,77 =>, 2 2 0#H7Y/0)>, 

(7) 2 2 6#He7')>>, 2 7 0#ffle)(7J-=>, 

(8) 2 5 7#H7y-ti)>, 2 5 9#H7Mi/g Z AC 

(9) 2 5 7#He-ti)>, 	2 7 0#H7Y)(7J-=>, 

(1 0) 259 >C 2 7 0#Ple)(7J-=>, 

(1 1) 2 5 9#H75)1/Z AC 3 0 0#H7y77 >gt, 

(1 2) 2 6 7#Heli=i 1)>, 	2 7 0#H7Y)(7J-=>, 

(1 3) 2 7 0#H7Y)(7J-=>, 3 0 0#H7Y77 >gt, 

(1 4) 2#H7`4 Vi=14:>>, 2 5 9#H7Mi/g Z AC 2 7 0 

(1 5) 4 5#H7`77 >gt, 	1 7 5#H7`77 >gt, 

1 8 3#H7Y1A-=>, 

(1 6) 	1 0 2#H7Y4V1=14:>>, 	2 2 6#H75",):>>, 	267 

#Heli=i I) >, 

(1 7) 	1 2 4#Hei=i-f:>>, 	259 J.>C 	2 7 0 

(1 8) 1 7 7#H7Y7m=)1,77 =>, 2 5 9#H7Mi/g Z >K6  

, 	2 7 0#ple)(7J-=>, 
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(1 9) 2 2 0#H7y/o)>, 25 9#H7”")1/Z' k., 270# 

(20) 236#H7Y7 >, 259#H75)1/Z>K6, 2 

7 0#ffie)(7J-=>, 

(21) 238#He-rVi=i4:>>, 	25 9#H75)1/Z>K6, 	2 

7 0#ffie)(7J-=>, 

(22) 25 7#He-tI)>, 259#H7"7)1/gZ>K6, 270# 

(23) 25 7#He-tI)>, 259#H7"7)1/gZ>K6, 300# 

He7 jotii, 

(24) 269#H75)1/Z>K6, 265#H7P):')>, 270# 

(25) 259#H751/Z>K6, 270#He)(7J-=>, 30 

0#H7Y7 >K6, 

(26) 259#H75)1/Z>K6, 270#He)(7J-=>, 30 

1#H7Y:>5--(>, 

(27) 2#H7Y4V1=14:>>, 	238#ffie-rVi=14:>>, 

(28) 7 1 #ffie7 >, 	1 9 5#Hei=14:>>, 

(29) 1 09#H75):>>, 33 1#H7Y7i=)1.77 =>, 

(30) 1 24#Hei=i-r>, 	236#ffie7i>, 

(3 1) 	1 5 9#H7`7i=)1.7=>, 	2 5 9#ffi75')1/ 7 •Z' k• 

, 

(32) 4 2#ffie7)1/*=>, 	1 5 5#ffie7)1/*=>, 279# 

(3 3) 4 5#ffie7 >nk, 	1 7 5#H7Y7*>K6, 

1 8 3#H7Y17J-=>, 

(34) 	1 55#Hei=14:>>, 	250#ffieli=i 1)>, 	298#H 

eii=i ,)>, Sieve 
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(35) 5 6#Hei):')>, 	1 3 8#H7Y77 >, 	1 9 0#H 

/ -̀t')>, 	2 5 4-#Ple7>vc_Z-0,-L'sti,z7ZintZ 

/J\ 6intR--,'sti.z 7 Z i OtZ ce4A--L's tc-c 0 Z, 115RIA 5 tLENCot 

,), 7° 	K. 

[115RIA7] 7 Z ) OtZle, ;)gT ; 

2 2#H7y7)1.*=>, 3 9#H7Y7)1/*=>, 5 1 #H7Y77 => 

, 8 7#H7Y4 vi=i-f:», 9 c)#plei):», 25 9#H75)1, 

b\6int1R --,'sti.z 1 -Div,_Lo7 Z i K6Z-0--e 	9, 

gEN-sogEN# 1-4 1 tL,E$407Z I OHEMIJ\6tszt)i,t=)142,Al 

„ L tAl l i - C , VC701_1(zct Zaziiiagt:w4-ztEtivter.i_Lu-co 

• , 	gfi5R1A 4 tLE,Eili,opt I) 	7° 	K. 

[115RIA8] 7Z i K6 Z -01Y, g0.1 -10g0.1#'-4 1 vc_,E$407Z intgENtLS-30 -c 

1E0 (1) — (7) 	; 

(1) 2 2#H7Y7)1.*=>, 

(2) 2 2#H7Y7)1/*=>, 8 7 #H7y4 v 1=14:>>, 

(3) 3 9#He7)1/*=>, 

(4) 3 9#H7Y7)1/*=>, 5 1 #H7y7=>, 

(5) 5 1 #HiY77 =>, 

(6) 8 7#P1e4 vi=i4 	>, S-3,tv 

(7) 9 o#Hii)>(.:_ff-o--L'sti,z7zintx-0, 

b\6intR--,'sti,z1-Div,_Lo7Z i K6Z-0--e 	Z. 115RIA 7 tz=zENCot 

') ,. 7°3 K. 

[115RIA9] gfi5R1A 1 — 8 oofti.75\ 1 mtL,Eili,ot ,),7° 	K—K-4-zt ,) 

17J- 	K. 

Ci,fi5RIA1 0] p4 	1A 9 vc_,Eili,ot i) 	A-  S K 	-g-ti‘, 	—0 

[115RIA11] 3.7c324EFfAtitg 	-4-' Z t 1) 	7° 	K 	— KT Z t ') 	A- 
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K 	.--,s 6 (z-gt,•, 	gfi5R1A 1 0 t:-..FiENC,0 	— 0 

[115RIN121 35-GMAAFFIAtitg 	-4-'Zt I) /'1 	Ki")1. a —N,71KAA---e 

[115RIN131 

z, gfi5R1A 1 1 vc_,Eirc,0 	— 0 

115RM 1 0 — 1 2 00f ti,i.J\ 1 IA t.C_Eirc,0 	— t: cl: 9 rgI*1111i8 

TMR11 li -04 6 41. Z TMR114. 

LIN5R1R14] nigErgIVIi8eliatiTZ115RIA 1 3 t.C_ENC,OTMR114. 

[115RIN151 115RM 1 — 8 OliNftLiJN. 1 1 tLE$540t 1)1'7° 	K, 	/tit, 11t1$ 

1 3vtuM*M14(zEa0TMR-048,tve/VtuoVIt 

, 	t)i.t=)1.4batttrcyfiNER --,'s -ftz•J__L-VAL -4-z, 	77)1.—)1.4b 

atttosts_51. 

Eit5R1R16] ni,Et)1, =)14battte4o-c5/71- >--e 	9, nigE77) 	—)14balt 

eYe#5t1t7)1. a —)1.--eZ, giVRIR 1 5 VC-E$540gii 	. 

Hfi5RIN17] nigEt/l/t=kibattte, TEA ( 1 ) 

CM11 

0 

R1/  \R2 	(1) 

(Alt!, 	R 1 	TfiR 2 14,71<„1.$±, /\1=1 /72>R+, 21-,'St1.-co-c 

ta07)1,)1,a, ff-otg-t.-ck,\ -ct,a07)1)1,a, N-1--sti.-c 

l.\ --c-  tak,\ 7 1) -ka, Z-0--,'sti..-co-ctA07)1a, 77z) 

a, 	kit= 1-1=ia--eziJN., t t, <tt, RiLR2eMAZAiaL 

if 	ffmz  i_, ---c t a k,,„ 11E1 L, 	R 1 L R 2 ttaiteAtSZ) -C-s -,'Stl.Z 

440-05/7 	>""e' 	9 , 

nigE7)1. a —)VfLattteTEA (2) 

Eib2i 

OH 

W 	* Fe 	(2) 

(41:1=1, 	R 1, 	R 2 ttniaL PI U, 	*ttAriA'„. 	1) 	--e --,'S ti.Z 
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Y6'345t,t7)1. a —)1.-ez, 1158M 1 5 ktt 1 6 vc_,E$40113.51 


