
m vfl-££ii£;in ?M4*'<4~x&w *%M4*'<4&mQ)?M4*":4Q) 
WS ^temW£lK + ¥?12.^T2lz)—c{ (,<r£:£PQ)W$ vxn^ 

CfCDZl °£<W¥^£^£^l1g3#^0)MWI^/t! 

>rnmiK2Si^ 
v> £M/^? 17 P zx)W±Ws:±¥7\ [^000] 

H vQ9-y0i 0 

O|^f¥]l1^B#II|0ii^^ v (|/\| W — 91 — 0 L = P >1) > 

=!21 U#?ffl\&lgQ) < r£r ¥7\ 3 < C*7\ £ H A1 H *£M <2: <$ v< ̂  -£,3 :? < 

°cg:^Ml'<2:4^^<^^a)i^ L fi-y^Wlir KX\^Ci7\^L 

H ,£ 1 H Y.&TSP<.<^ ^ ^ > $##¥l!r?1#W=a> 2 

\^£OX^£^^^^liO)=FIMW¥= V?1^*EZI0 2 °<2:^a^e 

a >1 0 9?1¥i^G0-3r "nmuzwwM v^M£v<£M 
vaM^/v<(! ! u ! P I AB 

S©OAUJO 1 d s J IS) EIW£1 < C*7\ £ H A1 H * °£ 4-^^ > ^ 

3 [£000] 

°<2:4ljI1<.<^ A £ n tim* [2000] 

>PS-19 L L£ 62-

0 L O3M!il*0-^?IW:iS8 2^2 L^O L 02 VMW¥ [L000] 

fi#»¥f 

* m £fe 

ISt080/n0Z<IfAL3d 1- 01116011101 OAV 
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[0005] b + y H *T (Pueurotus conuc 

op i ae) W f 

¥Vy 1 ^^7^y>2^ML/c (WOO 2/0 7 2 8 1 7) 0 

\zvy2\z4 $ y y^iciiisi-esfc (w 
0 0 2/0 7 2 8 1 7) 0 ^ 7 > 1 7 > 2 0M^M L 

, 2(i7^y>JpXKL/^ 

t IN ̂  /c^TMStl/c KT'fe ̂  fco 

[0006] T\lVy, XhL/^K7^y'X ^ V 

If til hb^ Tift < s t^%^^-y^m^tcm'^.yk^^^7\^Vy, Xhb7°h 

T7 ti'v >s ^ \f.Vy<m7 9 °c 

N 7 4 °CN 8 5V-C&Z (Takakura et a I . 2009 F 

EBS J 276: 1383-1397)0 

[0007] L^U mmfcmo^z&tfztctos hb7°h:Ptfy>0it 
x K U7° h7^>'>-ett 

, Re z n i k et a I . 1996 (Nat. Biotechn 

ol. 14: 100 7- 1 0 11) 

(His) (Cys) lZ^m$-£s — 

C^XJl/7^ hU^h7^>'V?:iiU 

14£[q]±3-&/co m^.M(DX K 7 0°C 1 0#©$rtM& 

5 5 %© tf 51 > 01# LT IN/C^\ d 9 0 °C 1 

OMU^C, m 7 

[0008] 7¥*/><DM%kittes Nordlund et a I . 2003 

(J. Biol. Chem. 278: 2479-2483. ) tCj; 

Vs mfcTJi¥Nlz7¥isyv-y'=L=v ^mizm^^yXJ^y < 

It^tt^fq]±^-&TlN^o 9 9. 9°C2^ii©W 
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7Wy-e&&&-t£n-e$>?tcmzMLs 1117 

C 1 7#@©^VP^i/>^i/XT^>CgA/ct©) V3 

OXtM-CfoV, D86CI 106CI 1 17C (7 8 6mS(DTX 

I\=7%yII, 1 0 6^ 1 1 7#@©^ > 

C^i/ct©) T?5 0%il-efe^/co 

[0009] S/c, ( 

Hytonen et a I . (2005) J. Biol. Che 

m. 2 8 0: 1 0 2 2 8 - 1 0 2 3 3 ) 0 T \Z*j y <£ y 

AVR4 (Av i d i n — re I ated gene 4 Z| — K 3 tl tc 9 

yj^Cn.) + 9 9. 90C3 2Mt©Wf 

9 8%^^-ei^^/c77^y>^afrC h i A V D (I 1 

1 7 Y) 3 tl/c (T7 t" v 4 %s A V R 4 -e 7 2 %) 

o 

[0010] 

K b 7° K 7 

z.<0&0\,z^?*M0*yjWn%s "tcomzk 
izfrtevozIX u 

ftffFAitt 
[0011] f#I^£it£l : WO 02/07281 7 

^fF&S^ : WO 201 0/01 8859 

IMSSfAift 
[0012] IM^fF&SKl : Ta k a k u ra et a I . 2009 FEBS J 

276: 1383-1397 

: Re z n i k et a I . 1996 Nat. Biot 

echnol. 14: 1007-1011 

: No rd I u nd et a I . 2003 (J. Biol 
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Chem. 2 7 8: 2479-2483 

:Hytonen et a I . 2005 J. Biol. 

Chem. 2 8 0: 10 2 2 8-10 2 3 3 

mmoWiW 

[0013] 

LT t ̂  y^o nomitzmftt & £ ^it^tt^fp]± itczmm 
$ -7 \f.v y 2 ztxh&o 

BS£»a-f3fctf>a>#K 
[gen] *JIS-C 

miiLt*>*y'V7n<Dmm.zm#tz 
9 tcit^iwiqu v \d*jy2 zmz> z. t izj$$i u 

mtLtco 

[0015] UtTOcte, 2 (J^T, rT 

M2j t.EE1®6"3~•?>) ©77$yitIB^lJ (13^#^ 2) £C£>INT1 1 5#|©7 

yizm&tz (IB^y#^4) 99. 

9°c-e3 2MnHLT:b, 

±Ltc&£M<Dk:xTyfa'&* y^tn^ntc^cDTi'fo&o zmmMt-? 
\ZVy2\%s #7°P h fp]± LT^/Co 

[0016] *3SBfl(PEf3; 

L < fcm~F©J^£#k\> 

[Mi 1 ] 

Ifl^Oili"^' 2 tCEES©T7 $ J •§> lNfc£ Z. ®IB^y tC<13lNT 1 

M®:P$ xtic®i3^y^ 8 O%J^±®IWI 

ys<<7Mizt$ 

I3^y#^2 0 1 1 5#@®:PX/^dr>^g7^:>X7M 

TIN£ d t %$¥$itTZs WL^M\d^^yt ys<7Mo 

imm 2] 
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99. 9°c-e3s%u± 

[Mi 3] 

6 o%0#7°p owiu/cit, immu 

£J:b$$LT5 0%U±(D¥l-Ty1t$£}m%:M#tZ, Mil X&Mi2K 

^yfa-S* yy<<7ffG 

[Mi 4] 

fu§E#7°P h v KT'&S, Mi3tC 

§E*6©&^M 51 ffG 

[Mi 5] 

13^#^- 2 tCEES© T7 $ 7 t. 9 0 %£l-tCO|W|—14^:^'"3" •?> T7 $ 7 It 

BB?y£#k\ Mil &lNL4 0lN-ftlfr 1 

[Mi 6] 

IB?y#^2 0 1 1 5#@®:PX/^dr>^g7^:>X7M 

£ (T M 2 N 1 1 5 C) N 

[Mi 7] 

Mil L 6©i\-ftifr 1 tclEic©^ V/^ff^m^bL/ctlfro 

[Mi 8] 

Mil L 1 tclEic©^ >/^ff£p- Kt"-g>^IIo 

[Mi 9] 

Mi 8 K§Ei6©^I££#fr^ ̂  -o 

[Mil 0] 

Mi 1 L 6©iN-rti^ 1 ^lEic©^ mm, it 

1) ^9 o°C0^jt-e'>&< £=& 1 o 
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2) ±§E1) tC<fc <J 

%; 

mm 1 1 ] 

MtEs 

JUTCDIg : 

D mmtk 

2 ) #7°P K 6 0 %&IN L 8 0 

3) mmmizm-sLtc¥i-^ytm$Ltc$m%:mxtz>ztizj:<>)mz 
%nn.*$ms mu<ttiiu &£tf/£tci*, & 
tb ; 

tulE^/io 

[Mi 1 2 ] 

fulE#7°P h y\^M\^M^MtifV^^)\y7s)\y^i/\^Xhb, Mil 1 

£<- pE®(Z)^/io 

[0017] *sp£izj; ot, Aflia-eqn§te•prtg-e&oTi^-eMutt 
* <fc 9 KiliiHf tf[p]± L/c, MTM 2 ^Jl#t 

^ 'Pi tg •T? & £ o %tcZ(DZmm TM2(i, # 7° P h > tC ft 

t£ffitttt,ft±LTINtco w«»i4*kmtz>*%m(Dimm.iM2[zv 
*z tif^mxh^(DX\ tt^-y 

%z t-tfx^% 
o %tcs M®mTM2(i, 
£&& ifiz t,fUf £ d £ *e $ So 



UiWX (3 I/Ml) V£1 [L300] 

°2 Oil* £2*31# 3 2 

2 $?mmm^cDm$cDB w L^ri-y^#^© i 

^os va#^0^#0s * 17 ±4-

11^ : £4lli£^l1^ffll.^l£iiMiEf¥ v£12<^A£-

vi% s • s 9£ii-iMi@ti!r >z 051*0L <a7\A £ -
V£1HW^§^ ° ( L i<ZZ L0/Z0 OM) <2 

<5j?i||£V< (SB ! doonuoo 

s n i o j n © | d) Il^i 1= 

A£ [0200] 

°£4^IiOCrifj^n £±$0C#^£4»^0§£* [6L00] 

iWZ><^<2:4-1^3 £fei£ 
°-y 

ea.H ^ 1 rz 1 r^ ^0^0^g 

M£v<£§K^ 

,^Z0^si5a^32wi vos L LN z n Lmw®-(Dtia%¥- v?i sn[ell] 

+ sao.6 '6 6 3: 

-T = M£V<£§K^ 

,^Z0^Si5a^32Wl vOS L LN 2 l/Ml^$0Ef0§£¥ v?l2ll[2lll] 

°=^»O2W^OL va^i7 VEU#3 mL-ia 

6 -6 6?inw v0fpynnw^ 

M£V<£§K^ 

,^Z0^Si5a^32Wl vOS L LN 2 l/Ml^$0Ef0§£¥ V£1 L Ml LH] [8L00] 

£feft§#ifrBia>Mlil 

ISt080/n0Z<IfAL3d L 01116011101 OAV 
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Mvfct&o TM 2Xltt(D^mi^(D^(Dy^ 711 

as Z zm 3 *£ 3 d «>: IZ £ y N £ # t & T M 2 £ Jl#t f £ t» © 

"efeSo r^v^y>2j N r T M 2 J £§Ei6L/ciI"£iC 

^ tctcL 

s M0MTM2 tt«)TTM20g4I, ^Sgy, * 

s/c, TM2liWf>IS 

ffll*cfcs^tTM2^ 

J £P¥$Ft~S CI ttffo&o 

[0022] T M 2 (£?£M) te&mmztes I3^1JS^2 077$ yillB^U 

J; oT=l— K3*i£>* -e&oTJa\, £>-2>W^ TM2(i, IB^U 

Xtts BB?!l#^ 1 ©J&SBB 

/uTr^-S^S^tzot oT=i — K3ti£^ 0^1W^T, 

* V tf ̂  > 2 ^ |W]*§0 tf :*51 >£#I-£ 

TM2 0^Ifttt, IB^lJ#^2 077$ yillB^U^felNT^ 1 ^tcteWW? 

M#U JfA£<££//S 71113^1] £#/u"e 

it&teu MiM^tt<J:<, dti 

ZtXfoZ>0 I le, Va I , LeuSfc 

ttA I affiI0iIOJ:9MIiM7$ >^0|g©^©M^ Lys 

&t/A rg, G I u $.t/A s pN Gin $.£/A s n ffiliCDil^CD cfc 9 

^ S © ̂  T? (D W. ̂  & if 1$ # £ tl £ o 

[0023] 7 5L;M<D!K^ m^s ffi\&£Xf/£tztettmz.£Z&mMZs £?£M 
* >/^ff£=i- K1~ £ D N Atc% 

^ Nucleic Acid Research, Vol. 1 

0, No. 20, p. 6487-6500, 1 9 8 2#B§N %\miz 

<fc y ^ © £<* £ * B£ ffl# K t~ £) £ & t~ d £ K J: y fMTT £ d £ "C $ 
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ttcs r 1 yitj 

[0024] T M 2 l£% lB^U#-§-2 

T 1 L & 1 0 jgk fcf 3; L < 9 TOT, 7 TOT, 5 fiJ^Ts 3 ®&LT 

s 2 flJ^Ts <fc <J $?£ L < & 1 TOT© T7 $ 7 W&s L < 

fctttiin3tLtc7$yitiB^ye>&<J. ^ 

[0025] TM2©tItt;^Lt 
s m^m • (WO 2 O 1 O/O 1 8 8 
5 9) m*.& 

s IB^S^2tC|Bic©77$ 71113^0, 1 i^bMWT 
$ yit^^^-r^T7^ ys£g2?ik X^CCDSB^^ 8 o%j^±0no-tt£W 

1) @2?!]#•§• 2 © 1 0 4 Hii ©T7)[/3r — >0|jS ; 

2) I2?US^2© 1 4 1 #g©'j ̂ >aS ; 

3) S29!J#^2©2 6#i©'jy>^S ; ^ 

4) BB9U#^2©7 3#i©'jy>^S 

*i£ 1 X&ltffc<D0IStf, StttT7 $ J StaSXti$ J WB 

Stca^^tiTyj^9%.Xfo-?X J; 

lNo 

[0026] cfcySfS L< ^ S29!l#^2tC33^Ts 1 0 4#g©7M->iitf7 

Jl/^sy^SISlcM&StiTfckK fit, 1 4 iSI^'J^VilW 

^$>@tES(cg^^tiTiN^s tf^^y^^yy<^M (Ri 04E-K 

1 4 1 E) ; 

@2?!]#^2JC£lN-r, 4 

IzmmZtlX&V, fit, 1 O 4#@077>»Udr->aS^^U^ $ >11^ 
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(D4 0N-R1 04E) ; 

S3^J#-^2tCfcxUTs 4 OSg077X/\°^^r>ltaS^77X/\°^^r>aS 

tlX, 1 4 1 #@©'j^>as7^u^$>itastc 

(D40N-K1 4 1 E) ; Mtf 

ic, 

SB5!J#^2K£IN-C\ 4 

izm&$tix&lJs 1 o 4S@0 7;u^->^S^y;u^ $ 
fit, 1 4 1 #g©'J iS>j%£tf7JUf$>m%glZW&3 

titles >s*?M (D40N-R 1 04 E-K 1 4 1 E) 

N 

[0027] gambit 
s 17 7-yDNA 'J =T 2 0 U * f-

K7°^ T —£JBV,N-C&<DJ;9K:fT9 ZttfVZZo 7°^V-«hL 

T±1E^^ 'J =f2? 

t#^ti/c-fiiiDNAX'^±mm%jfm$m?z0 mn&&3tifcMm®# 

ZM&3i±£o mm^izn5 o%mff=iu--i}<-MMt LX 
& 7 y — U $tlJ CD 5 0 %7^7uGD13^!J;£;^'t~-2>o -tlEpfr 

7r'J 

7G©$l£^-r5 =&©£&'W 71; XL&WattCfcUTs %h-*Mt-f=? 

-<7^:^r±—tz^miZj: y^IfiL/c^7°P-7^/\^ 7"'J X3t*£0 

;^tCi^7°P-7^/\^ 7 'J y^X"t£7°^-^£^\ iSSLTDNA^g 

JRt^o 

[0028] ^fc\ £^14^^K07$yg® 5UtC^^jfLooU/c 
Ii07^ySI©^ &ARVc/Xl£tfj!J[]&t&TX%£ LXte, ± 
$d,(D^mmB^mm%omz^, m^^mwsxm^t^)^ Rtfm 
fc^zmmuzmm^s mzmfc-zntcz? \s*^ K£P&£. HAX 
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[0029] I3^ys^2 077$ y ItlB^iJ £'>&< ti, 8 0% 

U±s $?£ L < 8 5 %JU±, 9 0 %JU±, 9 5 %U±s 9 6 %J^±, 9 7 

%J^±, 9 8 %U±s Xtt 9 9 %U±s J: <J $?£ L < 9 9. 2 %J^±© 

2 <U\ 

[0030] 2^077$yi||3^0|W|-tt%^ 

2^0^>/^KI3^lJ®|W|-ttA--tz> Mi, 

Needleman, S. B. RZf\N unsch, C. D. ( 

J. M o I . Biol., 48: 443-453, 1 9 7 0) 0 

TJUzf'J XAtzS-zS^s LT^ -f XP >tfn. — $ — ? 

)\y-7° (UWGCG) cfcy A#RTt££GA PP>L°ZL-^ • 7°P?^A£ffl 

V,N@3^U'l*^^hb$^-r ^ U. ^LTt,J:^o GAP^P^AO^ 

S lA^7*Jl/ : (1) Henikoff, S. R 

t/Henikoff, J. G. (Proc. Natl. Acad 

Sci. USA, 8 9: 10 915 -10 919, 19 9 2) 

tl£ ct XP7'J • 7 h 'J y Xs b I o s u m 6 2 ; ( 

2) 1 20^>«>7°iPtt; (3) 40^>«>7°SiPtt ; Rtf (4) 

[0031] BB^JJ£&©ffe©7P?7At,£/^ 

|W|-tt®A--tz> 0!la.l£A ItschulMNucl. Acid 

s. Res., 25, p. 3389-3402, 1997) tClE® 

3 tlT ̂  £ B L A S T 7°P A £ ^T IB^U'lf $g t tb$$ L^fctZZt if 

Rfti-efe-So ^§£7°P^A&N -f K±TN a t i o n a I C 

enter for Biotechnology Informatio 

n (NCB I ) , N A Data Bank of Japan 

(DDBJ) 0-7X7"+M Vifbmmt^^tif^m^h^o B L A S T 7° 
n?^Aiz£z>m-m$m(Dmmtt im-v* K^I¥L< 



WO 2012/091110 12 PCT/JP2011/080451 

mmznx&v, &mzm. 
XteU 2-D(D7< m 

fe'l»lV7h^i7GENETYX Ver. 7 (-tz*7^ -f V 0 XM) 

&£f©7°P^AN FASTA7J^UXA^i;^ffllNT}^Lt:fc 

<U\ =t(D^ 

[0032] 2 ovmmm©n-14%^ v&^mx 
$>Z>ti\ t.tc[Z& yjfS L < teu d®J:b$$&P • 7°P?^A£^ 

L°ZL-^ • 7°P^A&, mfe^P>bfzL-^ • ^;U-7° (GCG ; -7-rX 

py^vWvjryv) -r XP>:>> • j^y^r—Vs A'-ya>i o. 

O^P^7A fGAPj (De ve re ux, et a I . , 1 

984, Nucl. Acids Res., 12: 3 8 7) 0 Z.CO 

TGAPJ 7°P^A0^ffl^J; lJ, 2 ^ 0^1113^0® hb$$0ti!j^ 2^0 

T7$ J 1113^0GDtbl^ ^1113^0by ̂  J 1113^0^©hblx^tT9 Z. tifx^ ~b 

o lit; TGAPJ y°n</^A(D^-^L^^y — : 

(1) 2 0 \y^f- KICO^T© (m~^IZ-DI^X K &t/#|W|— 

0®lii£#fr) (una r y) J;b$$V K 'J '^X©GCG^T^, S C 

hwartzM'Dayhoff r*° 'J ^7°^ K©B3?!l£ <fcrfl*i£© T7 

h7X (At las of Polypeptide Sequence 

and Structure)] giiA'^f 3 5 3 — 3 5 8 

JIN 1 9 7 9 tC ct lJ lE®^ tl'i) cfc 9 Gribskovfectt/Burge 

ss, Nucl. Acids Res., 14: 6745, 19 

8 6 ©JPttT7^ y Ilhblxv h <J v 0 X ; X&ti!j©J:b$$prt£&J:b$$V h 'J y ^ 

X; (2) t&^W7°*P 

1 JUT1 -f ; Xti^ KIB^l]©^^I7 '> 

7°^OINT5 ^#dr>>>7o^®#IE^^^lNTjiiP0 3®^ 

; (3) X> K^rl7 ^ 7°^©y —: IkZf (4) 



WO 2012/091110 13 PCT/JP2011/080451 

^ik$£7°p 0!la.l£, 7"^ 'J K 

: http://www. ncbi. nLm. ni h. gov/bLast/bL2seq/bLs. htmLtdcfc lJ RT 

tg&B L A S T N 7°P?^A, /<-^a>2. 2. 7, tzfcte UW-BLA 

ST 2. 0 7JU=riJXAtftefflRTtg-e&£o UW-BLAST 2. OICO^ 

h+M 

K : http://bLast. wust L. edutClE®^ tlTlN^)0 ib>t,Z^ BLAST/'JUZf 

'JXA&, BLOSUM6 277$yi|XP77^^V K'J it •• (A) 
•§> 0 ^ 'J — I3^!j©iz $ y* y K (W oot t o nfevJ:t/F e d e rhe 

n©S EG^py^A (Compute rs and Chem i st ry 

, 1 993) IC <£ U J&/E- 3 tl £> ; Wo o t t o nfevJ:t/F e d e rhen 

19 9 6 (Ana I y 

sis of compositional ly biased regi 

ons in sequence databases)] Methods 

Enzymol., 266: 544-71 =&#*&;* tlfc^) , X&, 

®JTOI4£>lWJ tf- h (C I a v e r i efc^t/S t 

ates (Computers and Chemistry, 1993 

) ©X N U 7°P^AtCj; y^^3*l£>) %^X<7tZ>tc&)(D 7 1-JU^ —£ 

ttfit Rtf (B) 

£tcteE-X=\T (Karl i nft&ZfA I t s c h u 

I, 1 9 9 0) (DUfcst^tti'ETJMZLtctf^Ts &izi%mz J; <J JUtti3 ft 

;^SLINE-XPymi&ogm 
ttO. 5-e$>&1)\ L37^;L£JlitC, 0. 2 5, 0. 1, 0. 

0 5, 0. 01, 0. 001, 0. 0001, 1 e — 5, 1e-10, 1e 

-15, 1 e — 2 0, 1 e — 2 5, 1 e-30, 1 e-40, 1 e-50, 

1 e - 7 5, £tcte 1 e - 1 0 OVfoZo 

[0033] T M 2 (D&MtottSfc* 1 <D&gE5?!l<DffitijffilZZ K 'J V^'i > 

http://www
http://bLast
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[0034] lit, rx K 'J >y'i> $m&£fctefim&izz K 
'J yy'i> 7"'J XTZZtZMtilzTZo 
It, 4>m&lZZ K 'J >y'i> D NA01^®1 

&Miz%fctzzti)<Riffi-cftZo s 
Samb rook^j, Molecular Cloning 

: A Laboratory Manual, 13®, 16$, Cold 

Spring Harbor Laboratory Press, 2 

0 0 UZzkZtl, W7L&5 X S S Cs 0. 5% S DS, 1. OmM ED 

TA ( p H 8 . 0) »4 2tJm ttl 5 0 %^JVA7 $ K\ 

2 xfti\ U 6 X S S Cs L < & 5 xfti\ U 6 X S S Cs 0. 5% SD 

S 2°Ce®^5 0%/t^A7< K^OX 

0H*§©/W 7" 'J "tz v a >}§}t) ©/\>C 7" 'J "tz v a & 

^5 0°C^IN L 6 8°CN 0. IX, &INU 6XSSC, 0. 1 

% s D S # S ft £ o ^L< tp&m izxwy V m 

^5 0°C, 6XSSC, 0. 5% S DSffi/\-f 7" 'J ^ if 

m&'DN A0j|3tCg^3\ &miz&fet2>z.£tfpim 
?$>Zo 

[0035] 19 Lfc0km±* $m&lZZ K 'J yv^yvy 

^^tZ/X^glN^I^-e^/N^yj^y-tz-^a > (m^ 0. 5 %g 

t0SDS^t^, ^6 5°C, 6XSSC^L0. 2XSSCN L < 

(J6XSSC, J; yjft L < & 2 X S S CN <£ y Sft L < & 0. 2XSSC 

, &£WiO. 1 xSSC0/WyiJ^1z-5'a» W/XttUtMt 

m«±IB© J: 9 t&j\4 7" 'J y>T -tz—> a £ J; ̂  6 5 °C, 

^L6 8t, 0. 2 X &t\ L 0. 1XSSC, 0. 1% SDS©M^ 
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#9 ̂  fem3 tiZo 'W y"'J yj iz — S/ 3 >&£ tfffigKDMWfc'Clis s s 
C ( 1 X S S C&N 0. 1 5 M N a C I £<££/ 1 5 mM ^ivHt h >J 

OAV&Z) tCS S P E (ixSSPEIi, 0. 1 5 M NaCI, 10m 

M N a H 2 P 0 4% aScferje 1. 2 5 m M E D T A% pH7. £ 

£ d £RTtg-Cfc y s 7"'J *y -tz-v a 7 L/c^T 

1 1 0tP^MJt*T9o 

[0036] £/c, 7°P-7"tcMtl4^ff 7"'J ^y -tz—> a > 

^'?h ECL direct la 

beling & detection system (Amersham 

*t§so L/C/\^ 7"u *y -tz—> a ymifmi?>nz>0 x K U 
h 7" 'J -^y "tz — :> a > £: LTtis '> K 41 CD h y b r i d i 

zat ion bufferCBIocki ng 5% (w/ v) , N 

aCI£0. 5mzt£2>&?lzl}\\7Ls 4 2 °Ct 4 0#P^TI\ 0. 4 

% SDS, 0. 5 xSSC^t, 5 5^20^^20, 2xSSC^T 

^ is0 

[0037] T M 2 0^S^0 tLAHC J: U >UJ£ 

t~ •?> Zl £: if qTtbTfe •So Kadaf) (Biochim. B i o p 

hys. Acta., 1427: 33-43 (1999)) tClE® 

3*i£> J: 9 IZ^^u^'^^y^m^zyj^Zj: <U\ 

t, L/c^y-tz^-e^o 

ii^xtL/C/W^-tz>nt- (m«tf:p=i 

•i>l HABA (2- (4'-Hydroxyazobenzene) Benzoic Acid) 

R p (*-x^y 

tcj5& (U^Tt, IMf Z> Z. t tfi3fe £» 

[0038] Bfl (DM# £ [5]±£ -t±fc* V bfy > 
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zmmt 8 oyo^om-'&ztitz>7$ ty^ont 
LxoMitzmfttz* &£L<&t:x?ym'&%fe%&T*y't?n££ 
lNT\ IB^lJS-§-2 CD 1 1 5#@®:PX/^dr>ag7^:>X7M 

[0039] S/c, ^0®TM2(t SMT M 2 £ M 2 

t, lB^iJS-§-2CD 1 1 yil^S^ 

, yKM&3*iT^£>c:££^$c£t-.So 

[0040] -? tfy > 2 fcm~F© j: 9 

[0041] ^7tfy>2©N1 1 (Cys) tC^7L/c^S$;£§£ft L 

N mfc^^rfEJ^c L/c0 CI 

^tt/co ^iiL/c^Sfr (TM2-N1 1 5 C) & y^VUt LT 

^7^y>2 (T M 2 ) £!!*§, i^b^Jl4CfgiiL/co -f $ ^ 

P-;UC<£5:P7-f-7^-f ^PV K ^77 -T — L/c^ £ 5s 3 

0 0 m L (DiSmifcfr b& if 1 4m g©TM2-N 1 1 5C if%bUtc0 

[0042] f LT \f.v y 2 KflSflr L/c0 

[0043] mm Lfc T M 2 — N 1 1 5C©^f 

TM2-N1 1 5C&TM2 

tm\:\y^<)\y(DmisbX^^^^y^)^^LX^tc0 ttcs T M 2 — 

N 1 1 5 C, T M 2 N T\lVy, - ZL-K 7?^>'X Xhb7°h:Ptfy> 

£.9 9. 9°Ct3 0-3 2Mlfdl, P 7°b-MClH^b U 

^ tf 7l" 51 > jb H o rse Rad i sh Pe rox i dase (HR 

P) H R P;£14£>fJJ£L/c0 7^>'X -•.-K 

^ T7 b"v >s X h U 7° h T7 b"v > &ti £ A, 3 ti&fr 

U TM2S1 2 %®;£<|4^ 3<^CTM2-N1 1 (9 

2 %— 1 00%) 7^y>© I 1 1 7Ct 

S&, 9 9. 9°C-e5^MlI"r5^Stttiti^-tzP^45C(>: (Nord I 
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und et a I . 2003 J. Biol. Chem. 278 

: 2479-2483. K StcX 1 2 7 C^S& 

9 5 °C 1 2 0%lZ%T:'m'PtZ>Zt (R e z n i k e t a 

I. 1996 Nat. Bi otechno I. 14: 1007-

1011.) 7^^3tlT^-g>0T\ TM2-N1 1 5Ctf9 9. 9°Ce^ 

3 0 L T t S Id % UWT? $ tc Z t ItH < ^ $ d t V ft Z 0 

WC h i AVD ( I 1 1 7 Y) (Hytonen et a I . (200 

5) J. Biol. Chem. 2 8 0: 10 2 2 8-10 2 3 3 

) IZVmtZo 

[0044] *nm&Z£^T r^7^>*>2 (T M 2 ) j t It, ±1 L/c 

MVCfcZo 
[0045] Z(Dt? mmm. T M 2 it flPffMM Ltc&*> tLT (DMItZm 

L < *fg0£ TM2(i, MUfu ̂  tb$$ L T 7 5 % JU 
±,8 0 %JU±, L < it 8 5 %JU±, 9 0 %U±s 9 2 %U±S ft =fc $? 
£ L < 9 5 %U±(D 2JPMkS©^j£tt, '> 
^<^t9 0°C, L< &9 3°CJ^±, 9 5 m, 9 7 °CJ^±N 9 8°C 

U±, 9 91CJJl±, fttfcfS L<&9 9. 9°C-efe&o 2JP$rtM©^j£©± 
«i oo°cj^T-efe50 '>&<£=& 1 O#TO±, $? 
£L<&2 0#TO±, 3 0^riJJ(±, StSfS L< £3 2^-efe-So 

[0046] T M 2 7° • K #«&§&* -C*M L 

t>, MHtu^J:b$jLT5 #7°P 

K T?$Mf 5Pf©^^}§®©)l)ttis '>&< tt 6 0% 

U±, $?£ L < 6 5 %JU±, 7 0 %JU±, 7 5 %JU±, ft =fc Jf S L < 8 

0%-e&£„ #&5§&©)I]£©±PBtt9 0%^-efe5o #7°Ph>1«14 

'>&< tt 1 0^s $?£L<tt20£TO 

±s fttSfS L < & 3 0£f^J->Lt"e&£o &fc\ 

(2 5 °C) -etT9 ZttfVZZo 
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[0047] HTm^tl5#7°P K 

(DMSO) N jh7kKP77> (THF) N ;p-tzSX ^-tzh-K'J^U 

, fcit/N, K (DMF) ftl 

L^#7°P h>1»14;#»DMS 

OV&Zo 

[0048] r*>'<?ntLT<Dm&%m#T&] t 

It, ^©®TM2^; flDf§&L/M£t>^©TM2tf#LT^£*:"* 

?Mt IH •& <1 <h §0 9 y 

So 

[0049] ffllffl^Cfc^T ^5 0%U±(D^^^ym^'\^m^tZl * 

PI©ESMTM2^>/^I® HftfttS 33 <fc tf / S tc ^ 

tdtik iz ti'Tt ^ ym^'\^m^ L /c±I^tcs f©<t9 9 tu ^ tb$$ 

LT5 HT\ JP»H© 
^J£©±H&1 0 0°CJ^TTfe5o 

[0050] Jfc^OMTM2(i, $?£ L< &IB^]#^ 2 ^lE®©;7 $ 7 I£IB 

^9 oro^^iwi-tt^w-rsT7^ yiiiB^y^#^ 
>/^fftC£lNT, IB^y#^2 0 1 1 5#@®:PX/^dr>ag£:> 

XTM HJCSfS L< 

iTM2tt, IB^lJS-§- 2 CD 1 1 5S@07X^7^>iS^>7T'f 

&3*lT^£ (T M 2 N 1 1 5 C) Z£%&&£?& (IB^S^4) 0 

[0051] T M 2 tc fi IAT£ tlft IN d <h 1)<& £ L IN 7 $ J 

^1I0®ITM2 tt=5-y 

1fe&ffilZ&W*R&Zt£^Z£tfj£lsbt>tl2>o ZtDZtZ^fatZt, $m 

fetfllZ, ^7^>'>2 0|lft(t IB^y#^2077$ yillB^y^fclNT, 4 

K >J 7° K7 7 >^S (W6 9, W8 0N W9 6, W 1 0 8) 

£>£Wi, d ft *§£•&;:&, 

^^li^L/c^ygt ^lJA«7x-;i/7;7-> (F) ^CD&^WiiL 
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u0 (NM 
% SI 8, Y 3 4 N S3 6S S 7 6, T 7 8, D 1 1 6) K O T =fc 3 

£ #tft "C 3 5 ft & £ L tc T < JIIIZt Z Z 

WJK, (N 1 4) ©*§£•&, <?)l$$y (Q) 

(D) $f£ L < S77/<7^V|^, 

(D4 0) 0iI£-£N T 7,^=7 *y (N) >x -tz'J V (S 1 8N S 3 6, S 

7 6) ©*§£•&, XL/^-> (T) fo&^ZJ-nisy (Y) fc?3;L<& 

?n*>> (Y 3 4) 0t§-&&N -tz'jv (S) ( 

T) 7 x —JUJ7^ — y (F) p.? ^ U < &7 x —)\s~J7=j — y^s 

(T 7 8) ©*§£•&, -tz'J> (S) (Y) 

(D 1 1 6) 0i§£-&, (E) 

*?77,*=?*ry (N) Jfg L < £>d 

<!:#$?£ IA\> 

[0052] 3P$ 7fflt05ft^7T)£ 

TM207$yi^LT, *^05^ITM2 tcSbO^^t 

£ L < &*fgBJ30fi£^ >/^ff£=l- K1"£>$^0J&SBB?!Uc:4£$fc£;&jgL 

W50 

[0053] 7$ ̂ 1115^0^^0^07$ $JPU£P 

C R%m Ltc^ifmi btlZ (H i g u c h i et a I (19 8 

8) Nucleic Acid Res 16:7351—7367, 

Ho et a I. (1989) Gene 7 7 : 5 1 - 5 9) 0 W 

*>, [**>£#&7°^-T V —LT PC R£tTlN 

, KtSDN A£fFj5£L£ft£^i!3-&5C^CJ: 

@ W 0 2ft ̂  fa £ ?# 5 Z t ifT? $ 5 o 
[0054] s/c, mm, ffiXRzf/xtettmz&z&&m*s ms. 

K"T5 D N Ate, fu^0Ji^M"efe5^uf#s^^a 
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ft if©;£;£tc y 5 <11 ifx $ 5o 
[0055] gitffJTM2 * K-t&teBS 

IB^J (13^#^ 1 ) %s MTM 2 * y 11^=1- Kf 
sJ^siB^ytcB^L/ct^-efeSo 
II^=I-K-rs^ssB^yefetL^p^^tL^^o mt£\ iB^ys^i©±^s 

(JUT, rTM2Mfe^j ), s/c&fti^©*@Mimcx 
K 'J h&^TTvW 7"'J y>r XL, fro, £©$££•£ RT 
mttZs K-t&^it-e 

h^Xs *%mo ZMTfcdblz J^SlB^y £ 3 •£ fc t, © £ #&„ 

[0056] ^u<it ^^^©^yitiB^p-K-t&o 

tiiB^y#^3 ©^HIB^ £>&&<, 

[0057] $ — 

£tcs ®ITM 2 * 

-^ti>o MTM 2 ^ 

[0058] M0MTM 2©^ >/^ff£=|-h'tSfeitt, ±§E r$tIT 
M 2 * >/^ff£=|- K"t5^I£j tC§E<6 3*1 Tcil^ T?S>y, fttCPB^$*l 

®ITM2^>/^I^i- K-r5^II©±)ttctimM©?s±-e^ 
t £ 1" 5 7° P ̂  ^ £ ̂ ©TSfctCti * — #BBit3*lT^£> 
d LiN0 

[0059] *fgB£©^^-tiN Jfg i^< fgS^^-ti, 
_tBE©cfc 9 &3§i!zL- y K (7°P;E — 9 — + StIT M 2 =l — K^Iii+^ — 

$*-*-) ©ffetc, p/rM©?s±"e^-e$5/cto©zL-•> k mxm$M 

$?£ L< ti*JHS"C£> 
§o *fgii^^-tC, MPLU, ^JUStCfctti)^? K-X'J 7°b>> 
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[0060] T M 2 £ mfcit L tzfcik 

o 

[0061] -tuup-x 

, T7P> , — K P-tzJUP-X mWfcT1Su — 7,s T^fXh 

/^'JX^bX tf'J T7^ K\ *°'J 

£-***- k *° 'J 7 $ k *° U 7°P b°U>s ^ PX *° 'J v bf-'J 9y 

k 7T'y^x, :>'J 2K ;tt^xN IS 

, £1 XrVL/XXf-Jk 7i7-fK ^>'jp>-7x/\ i^jt*°'J 

oo£I£-t^ 

[0062] tf-X «tf-X\ Ml, 7 -f )[/$~s 7° 

b-k V^P7°b-k tJ-tf>j-S iz y+t — ̂ y -?%:£:%: 

^1^70b-S&ifOTfi&SttJStttt, ^ 

kfy k Ms 7-r,»U^-Jg^&<>:£§£tt 

TU^o 
[0063] ^0^0—tf-X&, $)2 5 n m~^ 1 m m0|5g|0J>fH*i& 

tf— Xti$*] 5 0 n m ~$*] 1 0AJ,m©|5EI 

tf-X®+MX&ft£®M^i;T5iiJR3tl9 So 

[0064] 

•tt5 /c^®&$n(Dt z> z t RTm-xh z>o mww, 

[0065] Bfe^^y T M 2 (pmmm(D^& 
^OMTM2^ys<<7nzmmmtzj5)£%:mm 

tZo *%BM(D&gmTM2?%$ 
E(D<9 yj^O% mt L T L 3; 9 Jt L ̂  "Tr JP »H Z ft o T t 
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So f M2^ y/^9 t)NS£ 

ht9o°C0)^-e'>4< 1 

ttfX'ZZo M 2 ^ 

§U©^&£"Ts }§fe Mfes t$&Xffo&<D&mz*,&mt2>Z.£tf-C 
$So 

[0066] d dTiafWiit- s^m±, '>& < t % 9 ooC0^jt-e'>& <ti 1 o^ 
ns, $?£ u <& 2 o ^ e> icSf t L <» 3 o stent u <ti 9 5 
°C-e 3 0 #F*k 9 8 °c-e 3 o 9 9 °ce 3 o t L < 9 9 
. 9°c-e3 o^^-efeSo d-e^ttL4fro7c^>/\°^K^[5iiix-rs^ 
mtemztLT, mfoftmz£<>j&te.i,tc*>'V7n**i'y Mtu ±;t 

77-r-4if£mifsc£ifT?$s^ft^cps^snafcflmi&^o 
[0067] Bfr^g" T M 2 

t5^0MT M 2 L t, 

51 > i: L tcMM%s rimtZ>Jj£&iMftTZ>o 

^) T M 2 u/c£<* ̂  ̂  ̂ > t m$ u/cti 

6 0 %&IN L 8 0 L&fro /c^ltt) 

3) mmmzmtiLtc^tj-ytm£Lt^m*mjtz>zt 
o #7°p tf 

#ss, )ife MtE, airman 
S ft Hi & d i: tf"C $ So 

[0068] z.zv£X3->£i£$i£lstzM)U£te, iii&Sft 

tc^]%(DW5^^o R^B-SIZ 

i: WWilp'n tCct U jSIn L7c 'J Jj'y Ktcftt LT, 3 fr\ XGffi&s -f 
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J$3tiS0 £*!£•© 

KJfc tc J: Z> tf b ti 5 0 

[0069] S"T\ 

tf^^V-fb L/ctCQ^-f >^r zL^i— Kt"-g)o JjtfrCOtf^^V'fbMJx 

t£P i e r c K^ffllNTtT9 d 

tC, ^10|O®MTM 2 LfcSttJStt, mX&m&X-X$:l}\\7L, 

Sat So J/LJ^-S7 y^o jK— tfy— 

«TM2-«tf-X0*fi§rfr£;ilft3t^ ±i^Piiu, #7°PK>14 

U p/fMcDMir^tc 
au famty^tnvmmtk^jt&o 
• K y>&M^M%£afcmir&rpr-}%)$t2>z.ttfT*Z&tc6biz, 

'>&<, d^fr-e$So 

[0070] dd-e^}#tc^iNS;m^a)#70p K>tt®tt}§®©}l)ttis '>&<t*> 

6 0 %4lN L 8 0 %s Jfg L< ti6 5%4INL7 5%-efckK fttC&fS L < 

ti 7 0 %-efeSo ^/c#7°P h L < tiv^< ̂ JUTJU* 

**> KTfeSo 

[0071] *|g0|fflTM2 N 1 1 5Cti, p< ^JUTJU*^ KIt'l4£ 

J3tff£#iMb£t)&^ 7Km«<^lJt (6 0%4INL 

8 0%) (DV^^)VX)\y^^ KtC ^^y\^M% 

h (D K m t c *IJ m t s c £ AM tt-e h s 0 

IIMJ 
[0072] 1. It^ttfq]±^^fp]L/cB^M^vey>20lSIt 

^7^'>2©N1 1 (Cys) tC^pt/c^fr T M 2 

N 1 1 5C£|£ft L/c„ 

[0073] 2 . gfc^g! ̂ 7^y'>2 ©*Itg ̂  tC 33tt S fgil 

2 -1. 

T r c 9 9 Atcli^^tl 
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/c7°^X$KTM2/pTrc99A (W002/0 7 2 8 1 7) £$HMt 

itPCR^fco v-0i3^y (13^0#^5 

8 ) 1 

[0074] [H1] 

[til TM2 N115Cl^«li/7^v^ 

mn (5'-3') 
Tm2NtermPci 

Tm2CtermBam 

AAA AC/)7i5T CAGACGTTCAATCTTC 

TTT GGATCC 77/4CTTCAACCTCGGTGCG 

25mer 

28mer (ga^iJi 

i-^-5) 

If-6) 

TM2 N115C FW 

TM2 N115C RV 

CTTGTGGGGtgtGATTCGTTT 

AAACGAATCac aCCCCACAAG 

21raer 

21mer 

mrnt 
mm 

if-7) 

lf-8) 

Tmimmmmv-j K \ K>^^-T0 w&Ltz 
=1 K>ti/jN^?"e^L/c0 

[0075] TM 2 - N 1 1 5 C 

TM 2 £#fr7°^X$ KTM2/pT rc9 9 LT, T m 2 N 

te rmPc i £ T M 2 N 1 1 5C R VN Tm2Cte r m B a m £ T M 

2 N 1 1 5 C FW07°5K -7-m^rm^iZPC R^-otco %bU tc 

J\sfrt>mmLtc0 m§L[sfz2m<DPCRmMl%mmzLr. Tm2Nte r 
mPc i ihTm2Ct e rmBam CD$I"nt±"C' 2@@©PCR (TI"—A'—^ 

ykfy^PCR) £frofc0 &fc\ PCRtt, 5 0 *t, I 7°^X$ 

K\ 1 OXPy roBes t/\"'y77- (TaKaRaft) 5^l% 2. 5 

mM0dNTPs4/x I, 7°^^ V—# 25 pmo I e s, PyroBes 

tDNA^'J^7-1z (TaKaRatt) 0. 5 ju, I 9 6 

°C3^^1[g]N 9 6°C1^N 55°C1^N 72°C1^^1 50, 72°C6^ 

£ 1 /"Co 

[0076] % btltc P C R ^^-pCR4B I untTOPO (I nv i 

t rogentt) [Z<7 U—~y V Ltz* M§m T B Hex b 0 K • b — *> 

a 7°^X $ L, (Sambrook et al 
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. 1989, Molecular Cloning, A laborato 

ry manual, 2nd edition) 70;7 X $ K D N A ̂  

a & u p c Rutc0 

[0077] Pci I^BamHItmL 

TciJft*. ~y JJ P X ̂ k. XU% ~3 tc0 AJMisifflfilijj!, 

PTrc99AW8lNco U B a m H I -e>F=Ht LPlt 

Ltc0 mHHMlIL/cDN =7<>f-*s ( 

$:ffl^T7'f^-s>a>Lfco 7^f ^-4>a L 

2 1 =!P=-PCRtCj;<<JJiAmfc^£#t^P->£>*£ 

U% tN/c0 

[0078] 2 - 2. Mmm% 

9 "7 \f.V y 2 £ J; t/±IE©ct 9 ICfNBl L tc 9 "7 tf ̂  > 2 

ti/cAflia©^-PP--^, > (lt$t;fJt1 0 0 ix g 

/ml) BigjfeK&ffiU 3 7tt-|I^?iSiLfc0 

>£#&L BigjfeK&ffiLT, 3 7 107 2^11^ -f V 

7°P L°JU-/3-D (-) K K ( I PTG) 

T?1 mM^&aj^KjbDa., fgii!^LT3 ̂ tC5~60|^±ML/co 

[0079] Stt£^/fr#SlKJ:y[ilJ|XU 5 0mM NaC I ^tt?5 0mM CA 

PS (pH 1 2) ^CISL, 

fri\ f®±;*tc2->r $ J tfj^yyjjn-x (s IGMAS) 

NaOHtpHI 2lZimLfcm, iSt"f h L7C0 ^ 

-7°>^^AtC^±lL, A7A01Ofei05OOmM NaCl^tt?5 

0 m M CAPS (pHI 2) T'i7A^<J: <lfLm tl^A(D 5^1 

05OmM N H 4 0 A c ( p H 4 ) T?* >s«7 ff£5§ai Ltc0 

5 0 m M N a C I 0. 1M HEPES ( p H 7 . 4) T?^#r L 

tzbOZVLTOMtiTlzm^tco TM2-N1 1 5C&, 3OOmL0t® 

1 4mgOi^>/^I^fe>ilfco t# btltc T M 2 — N 1 1 

5 C ©MJt & 9 5 %M±Tfo o fc0 
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[0080] 3 . \f.V y 2 

3 - 1 . 

tmM L/c T M 2 ̂  T M 2 — N 1 1 5C0It^14£, 

IP % ^y-fftt^y m-stysttn 

ff£*Uffl LT, TM2-N1 1 

£, TM2ttmLtc0 

[0081] 0. 1 ju, g/ju, UMJttC&S J; o IZ 2 0 m 

M K P i (p H 7) L, 50, 60, 70, 80, 90, 9 

9°CX2 O^^JPl^L/co 1 5 0/iL7'>t^/^777- (5 OmM Na2 

P04, 1 OOmM NaCI, 1 mM EDTA (pH7. 5 ) ) c£tC, d 

tC 5 0 p m o I ^7*6 51 (tf^l" 51 V — 4 — 7Uiz-f > : 

—7°P —7") £;Jbfl]L, iSt' 2 Infinite M 

2 0 0 (TECAN) ^|l\TEx = 4 60 nm, Em = 5 2 5 n mCTi 

7*6^^)1^L/co yx;u7-r K (S-S) 

T%mtZ>tcSb, ffKL/c^>/^l;MC1 OOmM DTT£JP;L30 

±lE®^Jii-eip^L, &%^3-ymfe%:^MLtc0 

[0082] fffllSI, 9 0°C-eM'>L 

T < SCOtC^t LT, TM2-N 1 1 5 C K HI L T&9 9. 9 "CtCfc^T t,S 

iP^LTlN^lNHt>7°;U® 5 

0%tCft.g)^jt&, TM2ti8 5°Cefe-g)®tC^L, TM2-N1 15C& 

99. 9°C&±Xfc^tc0 titz TM2-N1 IBCKfc^T, 99. 9°CtC 

^§1 < 

/cfr, $ fc0 -^, T M 2, 7^'> 

, X h b 7° K 7 \f.V yX , 9 9. 9 °C 60 % Jp$tf£ &, S t ̂  if^S 

LTlN^fr^/co 

[0083] T M 2 N115C&DTT T 9 i: 9 0 °C 2 0 #2jpf§&-eS1f 1§ 
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<£56113 tlfco TM2 N 1 1 5CtC£lNT, $r 

fctCjfAL/c^X^M>tCJ:<<,iy;UU7'f K (S-S) d 

ft ©fp]±5 RTtgte ^3 ti/co 

[0084] 3 - 2 . y{t H R P 
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