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»bti&o 

[0053] M^P 7*'J ^ 
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n-;k T7? •; U- k 'J 7? 'J JUT < K\ 
^Utt-tuup-;^ Hiii-tzjup-x ^T'^P-

x, mrn?*xv^yt££(D%mWi-frbt£z>mmm, 
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t!: K J: o T 7# £ ft £ - Ml & if © & if P 

tf£ft£0 miSnni: LTH #?LK-tz;up-x>f;u-efeSGC L 2 0 0 0, 

T'JJUT** K 'J)UT< K^MIS^iL/c S 

ephacryl S — 10 0 0, - T o y o 

p e a r I N 7 jj U — XMCD^^iMfaX fo& Sepharose CL4B 

% 33<£0\ 1zJl'n — Z&<D£ffifBfo?£>Z>Ce I I uf i neftif^^J^f 

z>z.£.1fxi*z>0 tztz Ls 7KT;#14tI$^ Lfccft^ofiifto^icpji 

[0056] ^77^ -T^-» K 'J 

yjxtt tttttt jgtf (*£*£#&) ftif^ffttRrti-efeys ES© 

[0057] 'J tfy 'J tf> Ktzfefet§7^71, 

j3JUtf**>JUS, Jfcli, L/c, fi£3fe©*J v 7°'J y<7fe-2 

tj'y7°>J y<?mt Ltd iStt£^b*>;p 

>N xtf^ppLK'JX S>yjl/X—xJk h^>J^P7^ K\ Kb 

f>;U7Px^K\ b Kr>'X 33<£0\ iia 0M&i~ K 'J "5 A&if iijxjfc;* 

VTSmZfemtL ^ 'Jtf> 

Kt y<7Kjfctkfi^mfe{btz>J5}ik, ttz 

s iitti: 'J > Ki: LTS^bf $ K© 

S£ W-DISH£ JDXXis£\ H^Sf &Z.t £>ft£0 

S/c, 'J K£Jlfa0P^C*fi£0Jl^fr^&SX^-Ht-:fr^£®ALT 

SttlC'J KSrit&S^bLTfc&^o zom-Ss mfeitOtz 

toiz, ^©^>/^iC)pHT, ib^MfrLTt&^u 

yiias^iPxTt^i^o mfeibiz^m&7$ smt LT^ MMIZ 
mfeib(Dib¥JRJfcLTi^ST7$ y£>tu $]x. 
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s yys^ y si?mib 

tiSo V 15 y K£ LTSSIkL/c? K U 

[0058] LT, 'J 15 y FlZftfetZ L y s 0 e T7^ J ̂ 1X L 

T, ft* U\, *fgB£ 

(D$y/<? Ute, L y s &^i§£-^&S0T\ ±*E© 

H^lbtC^&L y s FlZfiQZZZ t 

tfti?£L<s Lys PcD^mlZft^iftiZZt 

mf£Ll\ *%BJllZ&tfZ> rL y s tte, '>&<£=& 1 

<@JU±©L y s Lys OiH $?£ L < li 1 ~ 1 0 

R <ty$fSL<li 1 ~ 5~3flrc&£0 £tc, Ly 

s *!£££> S*I£rta£^0L y stf&m ($&) LT^£i&^&4l\, £ 

fc, TfeJffiHL y s £tt^LfcS3?!l©7$ 7 
^<N L y s 1 {g]fr£&Slfl^l?&oTt4i;b4l\ L y s £tt^U/clB^!] 

(D7$ L < te 1 ~ 2 OR J; y $f£ U < te 1 ~ 1 OR 

Mic&s L< li 1 So 

1£@B?O0N^1 s/ctt, C^5^©^#^^-rSo J:?T, *fgB3©tf 

K©^^«^^-rSC«hT\ Ly s4W4LTtitiftl\o 

[0059] r^^^P7"'J >0F >A^ftj 

[0060] £tl£>0&j£^P7"'J y(D F fClCrfr 

l£nnn£ LT #4t5^J7A^ffll^c77'f —x <-^7A • ^P7h^77 

< HtlSl&lCIigi;£>#JIIlc: J: y^j$t~£ &0 M^P^ 

'J >©F cHM££ >s<9M&tsIf tr^££4sS J: 9 (CIiM 

L77< — 7~-f -#St'-7 h'J ^±1 Lfc7 7 < -X< 

M^P7"'J >CD F 
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-r K 'J v 7;ucP##3ti 
Tl^0 ;^T\ iitjft p H Izm&LtzMfeM&fe (§£^ K 'J v OX-frbCD 
#¥SI£{Eiit~£$]M£#ifri^xAtCii^U Plri©M^P 
7"'J>0F 

itj$3tiSo 7 7< —x-T K 'J y 7XH 'J 15 y 

gm<%&zmffizw£t>tj:^mm<D. s/cit ^TJ^IJ'J 
i40M^&iiffifa 
s) ^s^sttTayrraci^Ccfcy, mm^mxh^o 
mmm 

[0061] 1) IBI*°'J^7°^ wmm 

13^#^ 3 33<£t/4 tCHE®0 7 0 \y^^~ KI3^y ^^"3" •i>Tl"lJif77b7l""31K 

£;Fb"n U *°'J P<x—tztCB I end Taq 

l\ KP;U^^^T^-/<-X>>7°PC RJ^^T^/CO PCR 

safest)T?s-*n D N A £ T7 15• -xmnpm-ea& • mm u * 
HBamHI^Hi nd I I I (^"ftl^ * £ x/<<{ tC ofc 

y « L tzo H*§0^;£T\ I3^y#^ 5 33 <£ £/ 6 £§E*6© 7 ̂  b^51 KSB^l 

'J =T7 7 K?!)^, PC RJ^4CT@ft]0-*llD NA^f 

T, ftlUBfSlH indl I I^EcoRI ($ 13 M) tC <fc 

y«L/c0 

[0062] 7°xX$ K^7^-pGEX-2T (G E^jUX^rT7 • 

) ©7Jbf^P-z>^+)-^ h^COBamH l/EcoR I "tf htC, ±IE 

2l0I*iDNAW^P-z>^l/:o « 

BamH I i;EcoR I tC cfc Alkal ine Phos 

p h a t a s e ($ 1J tCcfc Sift 'J Vlt'fbJxJ^A^tTC) 7c 

^^-pGEX-2Tt _hlE 2 DNA 

PU Ligation High ^\l"CD 
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:/• SzUUCfiEoTfrofco ±IE2a®~^llD N A^\ Hindi 

I I KT'ilp'n LN pGEX-2TCt7^P-->^L/c^$(:, 

£=l- FtZ&vlZ, IB^S^3, 4N 5, 6 0DNA£!£ftL 

tzo i!©I3^#^1^P-KtSDNA^tt;pGEX-2T 

a *JISH B 1 0 1 « 

Tl\ 7°xX $ K D N A • lift L/c0 

[0063] d0fgii7°xX $ LT, ( 1 ) IB^S^ 7 £J;tf8 0^ 'J zf* ? 

h'f7-f7-^^TPCR^l\ PC RJ^ii^l^milSl 

Ps t I he f r 1 3 I (ft) =?JU T-MH U -f K 

A£ij^L/c0 S/c, (2) BB?y#^9£ 

ctt/ 1 OO^ 'J =f2? K7°X^ PC R£fjl\ PC RJ5 

f r 13 11 E C O R I -f yv— \-m~ 

7^11 D N A&MM L tz0 2ffl0^ >Ht-N A^N (3) 

«l#Sl (Pst 1/EcoRI) MUhJ&'J >IIMlI^^L/c7"b^/< 

N K3 2 6 0' (i^Hl2 0 06/00406 

7^>7b';h) ^4?-*/ay KfclZ&^T, IB^S^I (D 

7 $ j m&mtf&fa-z titzT $ J niB^y % m? s *° u ̂  7°^ K % =i - K-T s 

D N A X $ K£$iilL7co 

[0064] £tzs -tlEhMfr LT, ^ 'J =f^ ^ K7°x^T V —( 1 ) T? 

&BB?y#^7£J:rM 1 £, (2) 9 £&zf 1 2 U $y 

PBg^tCO^TH (D -mPst IhXho I {$-h=7JU*$f&£LQ 

m) ^ (2) tn XholhEcoRI »t§cht\ IB^y#^2 0 

T7 $ y itiB^y HtzT $ y niB^y £ # r s *° u ̂  7°^ K £ =i - Kf a 
DNA^^7^U^iiLfc„ ftfc\ iHs^}#fF©|Pl§rfr^ C 

3^m (2#@0'J tr- h 01111) (D7$ yitasti L y s 

t>\ Cft(DXOtlC^ciT!¥«£ H&^ to £ ft l\, 

[0065] Ctl£©fgi!7°xX$ 
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Lfc ( l"B i o s c i . Biotech. Biochem. JN 199 

6 1 2 0 2-2 031) „ &fc\ a 

i/^FY-1 P D 3 1 -OKft 

(^H¥6 - 2 9 6 4 8 5 ^&$g) LTt#^tl/cP h e • T y 

[0066] ^ 1/ • f a F Y - 1 60/ig/mL(D 

?47^i/>^5mL03YCiSl (*°'J^7°h> 3%, 

0. 2 %s =l - X 3 %s w V 0. 0 1 %s i@|i 

o. 001% o. o o 1 %N o. 0001%) 
IZT, 3 0°c-e3 

[0067] SP Fas 

t Flowi7A (GE^JlX^ry • L/cfi 

^^P7h^77^-CT, HI* 

ft ten M£f" K 'J £A£*|}I]£5 OmMK&aJ^KgsjbDU 3 

T?pH4. 0 tCfMlM L/ctp#±;t^:, |5§^ A (5 0mM 

CH3COOH — CH3COON a, p H 4 . 0) CT¥llbL/cSP Fa 

st F I o w£) x AlC^jQ Ls A |5§^T ^ 

>^Hir^AhPi^^>^liir^B (5 0 mM CH3COOH-CH3 

COONa, 1 M NaCI, pH4. 0) S£ 

^C^SftagftOtf'J'^f1 K^^IXL/Co DEAE Fast 

F I ow 1)7A (G E^jUX^rT7 • L/cPi^ 

^>^P7h^77^-CT, gftO/^'J^^f1 K£*i^L/c0 Jlfrft 

^ixufcgft^>/^ff;m^ isM7K^^/fL, 
ffilA (5 0mM Tris-HCI, pH8. 0) CT¥i{bL/cD E A 

E Fast F I o w;fr U PIH ̂  A 

s Pi^^v^liir^AhPi^^y^liir^B (50mM T r i S-H 

CI, 0. 3M NaCI, p H 8. 0) L/cj£;f 

JC^ai^tL-SgftO^'J^^f1 K^^IXL/c„ ^IXL/cgft^/lf'J^^ K 
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£ s tc Ls @ ft 0 *° 'J ^ 7°^ K 0 ̂  £akv.K}£}t £ SI# 

*ii^t>70JUh L/co &fc\ U±(Dti^A^m^tc<pn^ h^77^-CJ; 

•g>^ ^TAKTA prime p I u s^XjA (GEA 

JUX^T7 • y-w*y&iS£*t§!0 ^fUfflLT^L/co 

[0068] JU±0I^^^TI^^tl, 2ffl|l0/TO|J^7°51 K 

0T7 $ y IIIB^IJ^S iB^ys^i 3 (BB?y#^i ©2^i) N iB^ys^i 4 

(SB^1#^2©2^M) hU^o 

[0069] (^MJ2) K0L K I gGhO|»M 

^1^7X:E>^i^fiJfflL/c/,V'f7t"iz>Ht-B i aco re 3 000 ( 

GEAJ^^7 • ^MJ1 

*° 'J ^7°^ KOft^P 7" U ©IIffl'l4£ML/c0 

[0070] t hMA^^IL/ct: K&^P7"'J >G^iJ thl gGhlE 

tS) £-tz>-t>—^v^KS^bU 

L/co UK I g G0-tz>Ht-^>>7oCM5^0g|^b 

H N—hydroxysuccinimide (NHS) , 33 cfc 0\ N — 

ethyl— N' — (3 — d i met hy I am i nop ropy I) ca 

rbod i imi de hyd roch I o r i de (EDC) I^tz.7 

$ ytl y 7°'J 7" P y & E thano I ami ne 

zm^tc itGEN^^? • 

ym^^tm) o UK I gG;MhLTfV7^]-K 0«7 7. *-#.&) * 

U ( 2 0 m M N a H2 P04—N a2H P04% 150mM 

NaCI, p H 7 . 4)^1. 0 m g/m L £&£> & 9 )#$? LZMBk Ltc 

„ HOb K I g G5§&£, (10mM CH3COOH-CH 

3 C 0 0 N a N p H 4 . 5) *ei 0 0^C^L/co bn K I g G H B i a c 

ore 3 0 0 0 ft M CD 7° P K P J 143^1 \ iz V+f-51 v 7°^®£ Ltc0 £ 

tc, 7°_hCDSyCD7 n—izJi/lzM LT, EDC/NHStCctU Stt'fb L tc 

f|CE t h a n o I ami ne fr 9 CI h Z\ 7" 

• p> KP-JUh&S 'J 77 byX-tz^UtfflEL/co 
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[0071] ^y-yfmnm ( 
2 0 m M N a H 2 P 04-N a 2 H P 04N 150mM NaCI, 0. 00 

5% P — 2 0, p H 7 . 4) %m^Ts 1 0~ 1 0 0 0 n M 0150-^1: 

mmL x, mtez*y«7nmg:<DmfeZ3mmmm) ^ 
0*° 'J *7°^ K}§}t^s IS20|iL/mi n T5 3 07°tC 

^iPL/co >IJJSJt2 5°CtCT, mm m-Sfa 9 0#I1) N 33<m gs 

(Mllffis 90#H) L/c0 &*0il>fJj 

4 0 m M NaOH (1 5#^) £gsjbp LT"tz y^-^ y 7°£li 

£L/c0 

fco (>J 7 7 \syX-\zJl<(D%5'£}Rlfcm%%:£L3\^tc 

ftn-nKl&Mi) iZttisTs ^>XTA#IV7 KB I A evaluatio 

n^rffil^/cl : 1 CDilnn' ̂ E^rJ^lZ cfc •& 7 -f y x -f > £frV>\ t: h I g 

(KA= k on/k of f) £WttL/c0 

[0072] i3^y#^i (Dtfvu? (KA) IB^US^I 3 <D# 

Ktf 2. 1X108 (M-1) T?S>yN BB?!1#^1 4 0*° 'J ^7°^ Ktf 

2. 6X1 08 (M~1) Xh-otco t h&^P7"'J 

£ # f £ t H a. £ )il ̂  !iT? £> o /c o 

[0073] (^»J3) S DS- PAG E$#HC J: 'J ^ 7°^ F<D7J\,J] 'J tZM 

T&£fc1£Wffi 
mmm 1 -e&mLfc&mtf'ju? PIZ-D^T, 
PeM >^PZL^- itc.qk<Os s D S - PAGE±®/\"> K0tf 

Sl^hblJt" tffl L /c„ 

[0074] 2 0 0 FIZMLT 

, 0. 5Mh^§i9(:NaOH^j]PiT, 2 5°CtCT4N 8, 

33<m 2 4 BIPEIH K U 0. 5M HCI (fe^^S!)p Htf 

4«cM£nh£56!IL/c-£#i) K;#^^^LT^iP"T^ 

£ U SDS-PAGESt>^bhL/co T7^'J MUfu (MH 



WO 2012/133342 23 PCT/JP2012/057799 

y^tl'jmmiZ-hUPi^N aOHM, 33<fctf, * 

mmistco iMiiux77ii»^yx7>ci 5%tfvrt'j 

JU7$ K • 7°ls*vZh?JU fe • P AG E Lj (glZT h-&j££ti:W 

%m^Ts ftI©7Za7Jb (£;£) SDS — PAGE 7ce Ife 

fe • S5il'feMlI^CDB:^,;7]<S]^>'U;&®#I^IXSSC hem i Doc XRS( 

K7^7 Kzm^Tn^mmtL, /\*>K© 
$?#r KP< K'J —) H 1^1077 KQuantity One (A 

^7'^ h'7'f7h 'J _ tCT, V — XL T7 J143^ TfjO /"Co 

mi USDS-PAGE o 

[0075] T7^ 2 K&Jttb (j7^ <J MUfti % 1 0 0%h 

IZ-D^T, K (tb&0!l 

K IB^OS^I 5, 2^M) tf'5 5. 0%-C$>?tc<DlZttL, IB^S^ 1 

3 (Dtf 'J ^7°^ K if 6 0. 9 %, 1 4©*°'J^7°^ K^'9 1 . 6 % 

-Zfo-otz o 

[0076] K(t JtLl^U^ 

f#tC, IB^US^I 4 (IB^US^^X-X) 0*°'J 

0. 5M NaOH, 2 5 °Ct4 0#^-T >^PXL^- K LTt, 

'<> KSiUtMh/uif^bLft^ (9 9. 8%) Ztfrb, *§*&JS®TH 

[0077] (^»J4 ) |BI*° 'J ^7°^ KOli^i 

1 L /clB^S^ 1 ^H- KtS D N A^atp G E X - 2 T^ 

liMDNAhLT, 2fflH07°x^ 7-^ffl^T, ? -f «> /? 

5teU K£lxt#L/c0 

, DN A/1N°'J p<x--tz® P f u Turbo, 33<fctf, ^JMbDNA (li 

IDN A) pnl (htlCS t ratagen e %tM) 

St ratagen eft® 7°P K =Ul4C^l^ife L/c0 IB^l]#^ 1 6h 1 7 
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, ifcii, 1 8h i 9, jfcii, jfcii, IB 

mm^2 2£2 3, IB^#^24h2 5, IB^U#^ 2 6 h 2 7 , |B^S^2 

8h29hl\^ 7®U 07°5K 

/cfgii7°xX$ K£iJ^L/c0 IB^S^I 6h1 70^7^7-^ 

L/c^iE7°xX $ K^HiD N Ah LT, IB^US^ 1 8h1 90 

t9-Jt^H£»AL/cfgii70xX$ KtiJ^L/c0 

Ltcif-o X, ^ctC8ffl|l0fgii7°xX$ K£iJ^L/c0 

[0078] Ctl^0^ii7°xX$ K^liMh LT, HC§B*6©I*£ (1) ~ (3 

) ^"RC^-t&^O^yitlB^ (IB^#^3 0-3 7) 

IZ-D^T, n DIB^JCO 'j t°-
7°^ K£=l- K1~£ D N A£#frfgi!7°xX$ K£IXt#L/c0 

ADNRFNREQQNAFYEILHLPNLTEEQRNAFIQSL 

RDDPSVSRE I LAEAQRLNDAQAPR (IB^J#^3 0) 

ADNRFNREQQNAFYEILHLPNLTEEQRNAFIQSL 

I DDPSVSRE I LAEAQRLNDAQAPR (IB^J#^3 1 ) 

ADNRFNREQQNAFYEILHLPNLTEEQRNAFIQSL 

I DDPSVSRE I LAEARRLNDAQAPR (IB^J#^ 3 2) 

ADNRFNREQQNAFYEILHLPNLTEEQRNAFIQSL 

HDDPSVSRE I LAEARRLNDAQAPR (IB^J#^ 3 3 ) 

ADNRFNREQQNAFYEILHLPNLTEEQRNAFIQEL 

RDDPSVSRE I LAEARRLNDAQAPR (IB^J#^ 3 4 ) 

ADNRFNREQQNAFYEILHLPNLTEEQRNAFIQLL 

RDDPSVSRE I LAEARRLNDAQAPR (IB^J#^ 3 5 ) 

ADNRFNREQQNAFYEILHLPNLTEEQRNAFIQTL 

RDDPSVSRE I LAEARRLNDAQAPR (IB^J#^ 3 6 ) 

ADNRFNREQQNAFYEILHLPNLTEEQRNAFIQSL 

R I DPSVSRE I LAEARRLNDAQAPR (IB^J#^ 3 7 ) 

[0079] ItlB^Kl IB^J#^ 3 8 ~ 4 5 iZ^to &fc\ 
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tmffiiz, (2#g0u tr-

[0080] Cft£>0fgii7°xX$ 1 K£ 

fgHU ItMU/co 
[0081] (^»J5) S DS- PAG E MHC <£ 'J ^ 7°^ KOT7^ 'J 

»^|J4 L/c&ffi*0 'J ^7°^ KtC^T, ^»IJ3 

, s-r£*ra£fTo/H£<z^ SD 
S-PAGE±®A"> h*0^tbSt5C:it?l?iLfco BB?!l#^3 8 ~ 

4 1 40#rPmt/2 40|PPM >^PZL^-K L/ctt 

©Sa^iL/co I3^y#^4 2-4 3 0 

y*=LS<- K &fc\ #0^h LTIB^US^ 

1 4 CD7fs 'J ^ 7°^ H*§®}#fE^ fco 

[0082] IH2 tCS D S - P AG E0^7®jf ̂ ^"T0 7J\st> 'J LTAN ^ 2 

40^^0/0 KSiUttbtC-^T, I3^US^3 K^'7 3. 4 

%s BB?!1#^ 3 9 (Dtf 'J ^7°^ Fif7 9. 0 %N BB?!I#^4 0 0*° <J *7°^ 

K^'8 5. 6 %s BB?!1#^ 4 1 0*° 'J ^ 7°^ K^'8 2. 8 %V$> o fc0 HD*§ 

tC, T7^ O0ir^^®/<> 

(DTJUtl 'JMfetf'JU? K (hb$^iJ2s @S^g^4 6s 2g^M) 2 3 

. 1 %Xfo-otcCD[ZttL, BB?!1#^1 4 0*°'J^7°?1 Ktf4 5. 1 %N BB9!J 

#^4 2 0*° 'J ^7°^ K 1f 4 5 . 8 %N IB^U#^4 3 CD *° >J ^7°^ Ktf 4 3 

. 8%, I3^US^4 4 0*°'J^7°?1 Ktf4 9. 6%, I3^US^4 5 0*° 'J ^ 

7°^K^6 5. 0%Xfo^tco Ltcif^X, Ztl £>0*°'J ̂ 7°^ Kt, Jt L 

^TJlst) 'J 0kftTTbmtlfc£fc>&Z^T Z 

[0083] (hbl^ij 1) C-G29A. 2d ©ilfe J: XfWffi 

C-G 2 9 A. 2d &7°PTM >AOC KPW >^SG 2 9A^iAL/c 

yN T7^ u itiw#;t c hx&$n (^fF&SK5) 
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'J ^7°^ FV&Zo tltctf 'J ^7° 

51 K 1 5) £=l- K1~£ DNA^ Pst l/EcoR I h 

9 tcpcR-ei^su N K3 2 6 o' iz+t7?n 

--y^'Lfc0 mMMT ^»J3h|W|*§ 

(Djjfe-eTJUtJ 'Jlttt^ML/co 

[0084] (hblJ^iJ 2) C — G29A/S33E. 2d ©ilfe J; t/M 

C-G 2 9 AIZ&MS 3 3 E A Ltctf 'J ^7°^ K(t C-G 2 9 Atm 

m<D7)ll2 KT-fe^) (i^Hl20 1 1 / 

1 1 8 6 9 9§^i) 0 K (SB 

^!l#-§-4 6) ^MJ1 

3 'JIt14£ML/c0 
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!t#©S6SS 

RFX1X2EQQNAFYE I LHX3PNLTEEQRNX4F I 

QX6LX6X7X8PSVSREX9LAEAX10X11LNDAQA 
PX12 

(tuiET7^ 

X, D, E, N, Q 

x2 = E, R 

X3 = L, M, 1 

x4 = A, E, F, R, Y, w 
X5 = D, E, H, I , L, Q, R, 

Zte V 

X6 = H, 1 , R 

X7 = D, 1 , R 

X8 = D, E 

X9 = 1 , L, V 

X10 = R, Q 

Xn = H, R 

X 1 2 
= R, G, K 

£#<2^ fl&VP7"'J y(D F C^IJMlZlfc'gT& z t 

Ko 

Z1Z2Z3RFX1X2EQQNAFYE 1 LHX3PNLTEEQR 

NX4F I QX5LX6X7X8PSVSREX9LAEAX10X11LN 

D A Q A P X ! 2 

(tuiET7^ yitiB^y^N 

X, = D, E, N, X& Q 
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X2 = E, X& R 

X3 = L, M, X& I 

X4 = A, E, F, R, Y, X& W 

X5 = D, E, H, I, L, Q, R, S, 

T, Xtt V 

X6 = H, I , Xtt R 

X7 = D, I , X& R 

X8 = D, Xtt E 

Xg = I , L, Xtt V 

X10 = R, X& Q 

Xn = H, X& R 

X12 = R, G, X& K 

z,~z3 = A, D, E, G, H, I, L, 

N, Q, R, S, T, V, Xtt Y 
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