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[0005] 

111. TIB (A1) fr (A5) 

(AI) 
(A2) i) yitl3^(C>^LT8 5 

fro, i i) 2-th'P+i/-4- ( 

)^^-)\/^-^) LT^l'J^At"'2)2 —V — 4 — 

a-t KP^ri>--r 7 ;k 7°P 

'fb LTm-r* a -^ 7 - -f 7 ̂  7°• (C^l" £t(Dl^t 

n-fr^-£'m%ikMtz>$y^0W(Dj7^ 

(A3) i) IB?U#^3T-^ft£7$yi£lB^C£LNT 1 gU<(iM©7 

$yi£fr^ S^L<mjP^tl/c7$yitlB^-eS)^T. fro, i i 

) 2-th*p^>-4- mm.mmw%:mkLTttjfctz>2-t 
dpy-4- a-khW-

-f 7 ̂  7°• £Itlb L Tm-rs a — t * 7 — -f 7 *J 7°• 
<h ©iN-fftfrxra^^-r* * >A7»©:P $ yitra 

N 

(A4) i) IB?U#^4 £/c& 1 

K^^huv^ivh &£#"F-e/w 7° u y>r xr U 2 7 

K(C=I—yItlB^y"eS)^Ts i i) 2-th'P + 

*>-4- S§ItI^^^:I^bLT^'r^2-^dr7-4- (* 

a-t; KP^>--f 7^7°P>It 

i^^bLTMtSa-^^rV-'fV^^PV (C ̂ 12> fg 

(A5) i) IB^[JS-^-3 J I£lB^KC£l\Ts 1 0 9 #1=1 CD/<'J 

>(ZM 7CK *>V^©S#U 1 9 1 

iM'2 4 6#g©^ju*$ 

•i> 1 liliCD;7^ >'ItS^;&;^t"'2)B^^(altered)77$ 7fro 

, i i) 2-th*P^>-4- SMf^^I^bLT^t" 
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•2>2—— 4 — «-HKP 

vti^uy 

mW5&telZ&&TZifej3t(DVTtlfr5U&M%%£TZ*y'V7W(D-F5i; 
; 

£=l — K (J*IT* *fgBJM*'J 3*^ K(A)^I3tc 

<h & S>l)o ) ; 

112. fu§E7$ yitlB^y^P-K-t£j^SlB?U(Z)=l Jt£*Jla© 

=1 K>f£ffl#lJt^;b1±£J;9(CM^ft/c=l K>£#frB£^£tl/c(altere 

d)^SSB5!J^-ri>tuJll §E*6©tf U 3*^ U;*?1 K ; 

113. ?si«mc£lNT^tgprtg&7°P^-^-<hfulI1 £fcl£ 2EBM(D 
tfv nx & & # u 3? * u ̂  =$- K ; 
114. tuin fr^3©^Tftfr-ii(c§Ei6©^u 

115 . full 1 fr£> 3 ©i\-f tifr-iKclEtfc©^ 'J Z? Is*?- KX(ituiI4|E 
W.cnW&x.'tV $ -fr?siilfflJ^c>IA£ tiX&ZJ&W$K&# ; 
116. ; 
117. tuin fr^s^^Ttifr-iKciE®©^1; \s*i-

lis. tuin fr^3©^Ttifr-ii(c 
IES©^U 3^ \s*3- ; 

119. tuin fr^3©^Tftfr-lI(C§Ei6©^'J z<7 \s*=f- Kt/c(itulI4 

/i ; 
in 0. TIE (B1) fr£> (B4) ©^Ttlfr©7$ 

(B 1) IB^S^I x^ti&7$;mm. 
(B2) i) iB^ys^i -e^^ti^7$yitiB^y(c^LT9 5%£i±©iB?y^ 

—'^^t^y^yMM^Xh-oX, fro, i i) 2-tKP^ri>-4- ( 

)^^-)\/^-*) l^ItH^^'f^^rlt'fb LT^l'J^At"'2)2 —^"dpV — 4 — 
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t, a-t: Kmdp:>--f 7;b 7°P 

it L T m-Ti) a - * dp 7 - -f 7 7° • £ tb^l © IN t 

(B3) i) -e^tlZTS-JmMmzSVT 1 SU<(iM©7 
^yitfr^ s^L<mjp^ti/c7$yitiB^-e^-^T. fro, i i 
) 2-HKP^>-4- mm.mmw%:mtLTttjfctz>2-t 
dpv — 4 — mmtmmzmmtzmtit. «-khw-
-f 7 ̂  7°• £Itlb L Tm-rs a -1 dp 7 - -f 7 ̂  7°• 

<h ©iN-fnfrxra^^^-rs * >A7»©:P $ yitra 
, t/c(i 

(B4) i) 3?7 
f Kt^hu >^x > K &£#"F-e/w 7° u y>r x-r u 3? 7 Ktc 
=1—y ItlB^y"eS)^Ts fro, i i) 2 —t Km dp->-4- ( 

l^ItH^^'f^^rlt'fb LT^l'J^At"'2)2 —^"dp7 — 4 — 

a-t KPdpi>--r 7 ̂  7° • It 

'fb LTm-rs a -1 dp7 - -f 7 ̂  7°• >I£g^>I{*(C^l" £fg^J 

£=l-3? 7 K (J-MTs *fgBJM*'J 3? 7 K(B)<h§E-to 

<h & <SbZ>o ) ; 

111 1. ?si«mc£LNT«prt£&7°P^-^-<hfuiI1 0=ES©^U 
3? 7 U * T K <h fr^ltgtlT &£^lJ3*7U:t51K ; 
in 2. tuin 0£/c&1 1 =ES©^U 3? 7 K£^fr£M&;L'<£ 

(J^T% *fgB£M&*^**-(B)£§ETc:£fc&£o ) ; 
in 3 . full 1 0 £ fctt 1 1 lEtfc©^ U 3? 7 KX&fui11 2 §Eij©M 
^A.^ 7 ̂  -fr ?s (CgA£ tlX ft &; 
in 4. ?si«fr»^t/c(i^lia-eS)^fuiIi 3=E®©^»$E^; 
in 5. tuin 0£/c&1 1 =ES©^U 3? 7 V*UMtZ>WW%$kW 
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in 6. tuin otfciii HEm®# 

in 7 . lull 1 0 ztcte 1 1 IES©^ <J Z 0 \y^^- Kt/c(itull 1 2 =EW,(D 

in 8. tuin fr^s^f'ftfr-iitciEtfc©^1; JLO \st?- K-htuin o 
StclZ 1 1 IE(&~FN * 

&Bm&z.'<?*-(M)tB3TZtt,$>&0 ) ; 

111 9. cc-t*Vt)Jl'tfymt^%:77zi JfclsTttIfoTZ>\--oi-j7$. J 

iz&&T2> itiB^y £ =i - Kt & ^ 

pTtgft 7° • ̂ - * - <h fr«£ tlT ft £ # U 3? £ U * 31 K £ 

^^(c#^tuin (UTs 

C)£aZTZtb&Z>0 ) ; 

112 0. a-X*VtiJ\s7$y&ik'&y!l%7$J4kLTttl&T2>L-a-j7$S 

inb^ti iz ̂ t z> ffijo % ̂  t z $ y i ̂  m • -f > J«SI ® m xfc&m 
111 9=E«6; 

112 1 . >Mb UTttJfct"£L-a-7$ J 

mtt;^zm%tz>ffctiikmtz>$y^j?m.(D7^jmmt>K TIE (CD 
fr£> (C3) (D^ttlfrQJ7^ y@tSB^J : 

(CD iB?u#^7-e^£ti3 7$yiiiB^ 

(C2) i ) IB^iJS^ 7 l£lB?[HC*t UT 9 0 %^±(DIB^JH 

—J&WM'&b'oTs fro, i i) a-t^VtJU^yS^it 

'Sya&TSSfcLTttl&TZL-a-TSSMfc'SyMZM&TZffiJj&GTZ 

#y/<?M<D7$SMm7\}s £fc& 

(C3) i) ffl?iM^7-ezk$tlZ7$SME5?!}lZ£^r 1 %L<&m&<D7 

$JM&X£s i^g U < i? tifc? $ ^ ^ t, fro. i i 

) a-**VJjJ\s7fi>Mfc'£y!l&T$Sfclsrttl&T&L-a-7§SMfc'£ 

yaizg&T&&jj&GTZ$ys<?n<DT$sItlB^ ; 
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V&&tuin 9 ^ felt 2 ; 

112 2. tuin 8fr£>2 1 ©^Tftfr-IItClEi^M^PL^^-fr^iilffl 

112 3. 2 lEiSCDJ^ftfegH* ; 
112 4. i) SfcLZttlfcTZL-a-7 
$smfc^lzm%TZmtl$:%TZ$>s^M<D7$smsm$:=l- Kt" 

U 3? 7 K\ U 3? 7 K <h?s 
ICfclNT&fgRTtgfcXp - <h tiTft 

•!> 1J 3? 7 U ^1" 51 K\ 
i i ) tull 1 fr 3 (D^ttlfr-lKClEtfc©^ U3^^ K\ 
i i i ) tull 1 0 £fctt 1 1 lEtfc©^ >J 7 7 Ut? K ; 

112 5. TIE (A1) fr£> (A5) (D^t tlfr(D7 $ 7 : 
(A1) IB^S^3-e^^tl^7$yitlB^. 
(A2) i) BB^J#^3-e^£ft£;p$y$BB^JlCttUT8 5%J^±0BB^J|t| 

—y$SB5U"C£>oT, fro, i i) 2-HKPdp:>-4- ( 

l^ItH^^'f^^rlt'fb LT^l'J^At"'2)2 —^"dp V — 4 — 

SSSIl3i£ftlc:g£#lt"£ti2j£* a-t KPdp:>--f 7 ;b 7°P 

'fb LTm-Ti) a - ̂  dp V - -T V ^ 7°P £ tb^l <h CD^ t 

n-fr^-£'m%ikMtz>$y^0W(Dj7^ 
(A3) i) IB?U#^3T-^ft£7$yi£lB^C£LNT 1 gU<(iM©7 

fro, i i 
) 2-tKpdpi/-4- mm.mmw%:mkLTttjfctz>2-t 
dpv — 4 — mmtmmzmmtzmtit. «-tKp^>-
-f 7 ̂  7°P £Itlb L Tm-rs a -1 dp 7 - -f 7 ̂  7°P 

<h ©iN-mfrxra^^^-ri> * >A7»©:P $ yitra 

N 

(A4) i) IB?U#^4 £/c& 1 3T-^£ft£^SlB?U©*@MlB?Ufre>ft£tf 
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huv^xvh7<j y^r xtz># 
\stj- K(C=I — J MJ5U"C£>oT, fro, i i) 2-tKPdp 

i/—4- — mm.mmw%:mkLTttjfct&2-t*v-4- u 
mmtmmzmmtzmtit. v^7°p>it 

iiM^kUT^t5a-^4rV-'fyi)^P> (c ̂ 1" £ fg 

(A5) i) IB^[JS-^-3 J I£lfl^!K;:£l\T, 1 0 9 #1=1 CD/<'J 

>©^VP^^>^0ta 1 9 1 #@©yj 

iM'2 4 

•i> 1 lilXCD;7^ >'ItS^;&;^t"'2)B^^(altered)77$ J WM¥\~£fo ~o T, fro 

, i i) 2-tKP^>-4 - SMf^^I^bLT^t" 

•2>2—^"jpy — 4 — mmtmmzmmtzmtit. «-tKp 
dp S/ - -f y £ 7° P £I£lb Ut^n«-^V-'fV^yp> 

ItlB^y ; 
£^-T£*>/^ft (i^T, ^fgBj^y/^ftCA^ifl-rci^fc&So ) ; 

112 6. TIE (B1) fr£ (B4) CDlN-ftlfr©7$ 7Itlfl^U: 

(B1) IB?U#^1 

(B2) i ) IB?U#^1 LT9 5 %J^±0SB5!J|t| 

—fro, i i) 2-HKP^S>-4- ( 

)^^-)\/^-^) SSI^SI^^^r^b LTMJ^"f"^>2 —^"dpV —4 — 

SSSIl3i£ftlc:g£#lt"£tg2j£, a-fc; KPdp:>--f y ;b 7°P 

-fb LT fcfjfcf £ a — * dp y — -f y *J 7° P £ tb^l <h © IN T 

(B3) i) i3^y#^i -e^7$yitiB^y(cfc^NX 1 gu<iiM©7 

$yi£fr^£, s^gL<mjp^ti/c7$yiti3^-e^-^T, fro, i i 

) 2-tKp^>-4 - mm.mmw%:mkLTttjfctz>2-t 
dp7 — 4 — a-UKPdpi/-
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-f 7 t) 7°• L TZ> a -1 dp 7 - -f 7 tl 7°P 

& (c -t $ mti t CD ^ t tifrx tcM t z> $ y> \° * ma 7 $ J mm 

(B4) i) l3?y#^2T-^£ft£^SlB?y©*@MlB?yfr£>&£tf U 27 \s* 

^ K <h X h U >Vx > h ft&ftT'C/W 7 'J y-< XI"£# 'J 2 7 U:t51 KIZ 

3—Pt?tl£7$ y§£M5FJVfc-?r, fro, i i) 2-tKPdpv-4- ( 

WiM&{*lzM%TZHttl ts a - t: K P dp:> - -f 7 tl 7°P 

lb LTfctefS a — ^dp7 — -f 7 £ 7°P >I£=^I{*ICg&f &t(Dl^f 

tifrxim%%^tz>$y^<?n(D7$ yitiB^y; 
£^t£^>A7lt (lilT, *fg0^>A75t(B)<hl3-t;:<hfc£>£o ) ; 

112 7. (1) TIB (A1) fr£> (A5) (D^ttlfr(D7 $ 7 ItlB^J: 

(A1) IB^S^3-e^^tl^7$yitlB^, 

(A2) i) iB^#^3-e^£tl£7$ yitlB^(CMLT8 5 %£1±©|B^ 

yitlB^T&^T, fro, i i) 2-HKPdpS/-4- ( 

mmmfozmkLxttitt&2-t*v-4 -
a-t Kpdpi/--r 7^7°P>itlf#^^:lt 

'fb LTm-rs a -^dp7 - -f 7 £ 7°P 

(A3) i) IB?y#^3T-^tl£7$yillB^C£LNT 1 gL<(iM©7 

^yitfr^^, s^gL<mjp^ti/c7$yitiB^y-e^-^T, fro, i i 

) 2 — t: KPdpS/ — 4— l&ItE^^IHb UTMJJ&f S2-^ 

dp7 — 4 — a-UKPdpi/-

-f 7 ̂  7°P £Itlb L TfcfJfc t" £ a — t dp 7 — -f 7 ̂  7°P 

,h ©iN-rtifrxti^^^-r^ ̂  >/^7»©7 < yitiB^y 
N 

(A4) i) iB?y#^4 t/cti 1 3-e^^ti^J^siB^y®ffiiiiB^yfr^^^^ 

K^T, huv^xvh &£#T*C/W 7° u y>r xr a# u 2 7 
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K(C=I — J ItlB^T&^T, fro, i i) 2-th'P + 

i/—4 — -4- u 

mmtmmzmmtzmtit. a-t v^7°p>it 
iiM^kUT^t5a-^4rV-'fyi)^P> (c ̂ 1" £ fg 

£fc& 

(A5) i) IB^[JS-^-3 y I£lB^KC£l\T, 1 0 9 #1=1 CD/<'J 

>©^VP^S/>^0ia 1 9 1 SI©^'J V077^7^>i^0i 

iM'2 4 6#g©^ju*$ vro^ju^-y^ros&fr^&assfr^jitfft 

•i> 1 lilXCD;7^ (altered) 7ItlB^JTS)oT, fro 

, i i) 2-tKP^>-4 - SMf^^I^bLT^t" 

•i>2 — ^"dpy — 4 — Ml!^imc^-t£tg^|(h, a-tKP 

dp S/ - -f y £ 7° P £IIHb Ut^n«-^v-'fv^yp> 

ItlB^y ; 

TIB (B1) frf, (B4) ©IN-f tlfr©7$ yItlB^y: 

(BI) iB^ys^i-e^^ti^z^yitiB^y, 

(B2) i) iB^ys^i T^ti^z^yitiB^c^ LT9 5%£i±©iB?y^ 

—yitiB^y-e&^T, fro, i i) 2-HKP^S>-4- ( 

)^^-)\/^-^) jS§i£i^#^£:iilHb LTMJ/ST&2 —^"dpy — 4 — (p^^v'U^1^") 

•Sfg^i<h, a-t: KPdp:>--f y^PVltlfPIfa^rlt 

'fb LTm-rs a — Xdpy — -f y 2J 7°P £fg^D£01^1* 

ftfrXttj^£^t"£* V/^MfiDj7^ yitlB^y, 

(B3) i) IB?y#^1 T^^tl^7$yitlB^y(Cfc^NT 1 gL<&*ti£©7 

^yitfr^^, s^gL<mjp^ti/c7$yitiB^yT^-^T, fro, i i 

) 2-tKp^>-4 - mm.mmw%:mkLTttjfctz>2-t 
dpy — 4 — &m.m&mzmmtzffitit. «-tKp^>-
-f y 2J 7°P £Itlb L Tm-r* a - X dp y - -f y 2J 7°P 
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(B4) i) l3?U#^2T^£ft£^Sl3?U©*@Ml3?Ufr£>ft£tf U [st 

f Kt^h'J h &£#"F-e/W 7 'J y-f XTZ# 'J 2 £ \y^^- RC 

=l — J MJ5UT£>oT, fro, i i) 2-tKPdp:>-4- ( 

LTMJ^"f"^>2 —V —4 — 

SSSIl3i£ftlc:g£#lt"£ti2j£, a-t: KPdp:>--f V^PVltlfPI^It 

'fb LTm-rs a -Xdp V - -f V 2J 7°P >Itf^>I{*£tb^l £01^1* 

£ ̂  f & * > / ̂  ft £ CD i\"f tlfrX &j3!p# £, 

a-fc: KP^^JUtfy^b^KCfM^-ttT, a -^dpy^JU# 

>I^b^t)£t#£ii, 

(2) yjbLTM1"i)L-a-7$ JWi 

ik'gi¥mzm%rz>i&t>%^Tz>$y^<7W%s ii d) Ti#^ti/ca-^ 

dpv£JU#>Itlb^t)(C £ 1± T, ^-t^L-a-Z^yItlb^t)£ t# £ 

ii, 

^#^L-a-7$yi^b^©M^)i (OT, 

tjifo-£>o ) ; 

If 2 8 . a - t: K P dp:> t)JU^KVlt'fb"• a - t K P dp:> t)It 

lb ci $3T£> y, £ a -1 dp 7 ̂  ;u#>ltjb CI a - ̂- dp 7 ̂  ju 

#>iHb^t)T£> y, m-rsL — a — T $ J It^b^fr#^L- a - 7 $ y 

It^b^T^y, Ii (1) ££lNTa-fc KP^>aJU<KV^fb£-$KC^ 

ffl^1±£^>A^ltfr\ 2-tKP^>-4 -

^bL«tS2-^ + V-4-

£'>&< <ht^-t£^>A^ltT£>£fuiI2 ; 

II2 9 . a - tl K P dp*/ tl ;U#>It^b ci ( 1 ) : 

OH 
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t ; 
T^ti^b^-e&y. ss (2) : 

R 1 &nunfl<h[R] ; 

#^L-a-7$ yi^b^t)fr\ 5$ (3) : 

NH2 

R 1 &nUnE<h[R] ; 

113 0. a-tl KPdpi>^>/U#>I^b^i^fra - t K • dp:> - -f V 2J 7°P > 

$"C£> y, ttJ&f £ a - * dp v *J a -1 dp V - -f V 2J 7°P 

>it-e&y, Mjj&f sL-a-7$yi^b^fri-p-r*>v-c£>y, ii ( 
1 ) (Cfc^Ta-t KPdp^;bJU,:K>Itlb^(C^ffl£-t±£^>A^ftfr\ 
a - t K P dp - -T V ^ 7° P £Itlb U T fcfjfcf & a-^ + V-'f 
7* 7°P < £ fc^-r £* >/^fCe&£iiu 
If 2 7 ; 
113 1 . a-t*Vt))[/7}<y®kik^%:77$ J ikLTttfctZL-a~7 § J 
mk-&mz.g.&T2>ffij3%GT2>$>'wn p > J&TKH® n x$>&m 
112 7 fr£> 3 OCDlN-f tlfr—II(C|ES©M3a^")i ; 
113 2. 
mtt>^zm%t%&tiikmtz>$y^ow(D7$.jmmt>K TIE (CD 
fr£> (C3) ©iN-f tlfr©;7^ yItlfl^y : 

(CD I3^s^7-e^^ti^7$yiti3^y. 
(C2) i) |B^y#^7-e^^tl^7$yitlB^(C^LT9 0%^±©l3^y^l 
—JWM¥\Xfo-oX, fro, i i) 

o 

X75s^n%>\bt;tfaXfoZ>, fyil2 Q§dM<DW8kl5fe ; 
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; itLTMlfct ZL- a - T Si z 

$y/i?W(D7$ 

(C3) i ) 1 gL<liM©7 

iMl< fro, i i 

) a -1 t) $ y^LtMTi)L-a-7$ SMitS 

JWmm; 

"e^)^fuII2 7 fr |Q 3 1 ©^-rtlfr-II(C|ES©M^^ ; 

1133. X|M (1) lC£lNTa-fc 

{££ft£fuH2 7 fr |Q 3 2©^Ttlfr—lI(ClEtg©M3a^)i ; 

113 4. fu!B^K$E^fr\ tuII5, 6, 7, 1 3, 1 4, 1 5, 2 2, 2 3 

£/c(±2 4 0^Ttlfr-lI(Cl3®0^«$E^"eS)^tiIlI3 3 

/S ; 
113 5. y^bLT^J^-r^L-a-Z^ y 

&^>/^itfr\ Kt" 

ii^(C#ttl^ff^ll"eSJ^^(C^^tl^fuII2 7 fr ^ 3 4©^Ttlfr-II 

113 6 . fulfill!$E^I*fr\ full 2 2, 2 3 £ fctt 2 4 CD^-f tlfr-II(C§E 

5=m(DM&i5& •, 

113 7. Ii (1) fr\ s^/8 --ZI^VT7^ VT'r-yVTL'? K 

^/C&MTUS^/3 — — zi -31 V T7$ KT'T1 — y V~% 0 51 K U VSt^rSt'fbS^C 

^&t"£ti;fi£^t"£*>/^ft©#£~F-CfTfoft£iiuJi2 7 fr |Q 3 6©^ 

•ftifr-iI(C|ES©M^)i ; 

113 8. MTUM /S — — ZiJ-yy^. K77'x — yVl&O h'tfc (iSiTuM /3 

-K T "T — y i/~Z V \s ̂  "3- K 'J >S££gHb 

Mtz>$y^owifcc-t%-vt> jutf y&it-a-1) £ 7 $ y it u t ft J&T &L -
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713«6<DS^:£)£ ; 

113 9. MTKMP --ZI^VT7^ K^/C^STEMP 

-~=i^>7$ KU >m%&4kmz&&TZifeti% 

Mt^I^V/^ft^rP- K"t£^'J ~ZO 1st?-

Mn&izmx-z tixtazwn&Xkw^ u < 
mzmi&^nzmms i £tc&3 ; 
1140. II (2) ti\ MslH/3 -Z3f>7^ K 

t/c(i!^biy/S--=l51>7$ K'J >lt£S5i;§^C 

^&rati:fr£^£*>'^ft©#£T"C?Tfeft£iiLPi2 7fr£3 9 ©IN 

114 1 . ItlbM/3 - ~=l^>7$ K7f->v3?^ K^fcteSHb^/S 

K'J >m%&7bmzm&TZffitl* 
^tZfy^VMrfa-kiFn^i/ti JU<K vif •ib-n •% %M-ib U T fctcfcf £ a 
- ^ y £ J U # > It^ tuc 1" £ ^ 1" 3 ̂  ^ ft T- £> £ 
full 4 0 tcifl; 
114 2. It^bM/S --zi^V75 K7f-Vy'3?^ KSfc&Msiil/S 

^T£^>A^Stfr\ ^l£^>/^ft£:P- KT^'J Kfr?si 

nx ft SISSMS L < 

mzmi&^tl^tul!4 0 gfciz 4 1 ; RXf 

114 3. Ii (1) iill (2) «hfr—0©JSJ^^-etT^btl^fiJII2 7 

4 2©LNTtifr-iItclB*l®ia^)i ; 

£ =&©•?£> £<, 

#gB0<D'3&IH 
[0006] *#g^n:j:y, ^n£=i-K-ra#1; s\ 

*b%mmbtcs y-^t-ys p-r^>>^©a-7$ 
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[0007] *fgBj^c£iNT. LT^, 

Lc^9<^'^"'2)7'$y It^r'a til7 $ J ItlB^Ll^: P — K"3~ 

K(cftLTM^#lft^#liIA£fiteL, ^©^d©#U 2 

£<fcyfg^;*l±£#&tf#tfe>ft£o LT&, 00*. 

11 O I f e r t Landt £> (G e n e 96 125-128 1 

9 9 0), Smithy (Genetic Engineering 3 

1 Set low, J. and Hoi I aende r, A Plenum 

:New York), Vlasuk^ (Experimental Ma 

nipulation of Gene Expression, Inou 

ye, M. :Academic Press, New York), Hos 

. N, Hunte (Gene 77 51 1989) M u t 

an — Express Km t):ttM) , TaKaRa La 

PCR in vitro Mutagenesis Kit t) "y A" 'f 

^fttHc) , QuickChange I I Site — Di rected 

Mutagenesis Kit (STRATAGENE *±M) #©Tfrl5=*=-

7^ uttt ttz 

7 < y It^r'a til7 $ J P — K "3" •!> 1J 5? ^ L ̂1" 51 K i/ZM LT ̂  y $ 

Alc^SASrJfeL. ^(D'&ZLCDtf 'J 3^^ Utf K£t&£<fcyfggE;*-ti-£ 

Ltd 

, ±IE©7$yitlB^^:=l-K'r^^lJ2^L^51K^ilSy«hL, 

L;*?1 Slt(cffllN£d 

ATP, dTTP, dGTP, dCTP©£*©M)j!Jt£®t 

U p< =?—tf©J5J&£{£££l±£Mg2 + ©*lJt£iIt<fc l) 

JSJ&£#TPCc©j;9ftPCR©#;^L 

T(i, Method in Molecular Biology, (31), 1994, 97-112 (C|E® 

<Q tl'So 
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[0008] tit, 2^07$ 

0 tuiB i^ imn^mm(D±$miziotc-ox, 
izy^^y^y h£tifc2o©iB?U£J;b$$1-£o<h(ci:y>£££ti£o 
T\ OmW^^^y^ y h(Cfc^NT 

UWGCG Package BESTF I T 7° 

• y^A(Devereuxet al (1984) Nucleic Aci 

ds Research 12, p 3 8 7 -3 9 5) ̂  P I LEUP^BL 

A ST7J^'J XA (Al tschu I S. F. (19 9 3) J M o I E 

vol 36:290-300; Altschul S. F. (1990) J 

M o I Biol 215:403-10) ft 7 

SB^JIl—14ttTfrl5©SB^J$#r7 7 h^i7^ffll\T $ilsbZ>Zt 

[0009] 

bfim LT t <fc IN u t>m\t& z. t iz^ y A#T& z. 
o 

^i A#t S ^ UT, mA.lt, TIEOstt 

1 . IFO (Institute of Fermentation Osaka : M0/iAI^l#5ff^P/T) P U 9 

is a > 

mm*, 34IIWT2&&A MnnnMMSM*i (NBRC 
) lZ&W^tlT^Z>0 ^£tl0A#lC&UTttNBRClC0iA£$U&a&tf <fc< 

. MXft&lZtttfijpLimRCVfr-A^-VlZTt-tXttl&<£INC 

2. ATCC (American Type Culture Collection) 

ftj^7 7— 4 y^—i-is a ATCC^Hy>/U— 70;&jfi UtA 

#RTfg-e&y. »^©IiA(C^LTH m^§£^U-7°©*-A^-

*>*(C 7 V -tr X1" tl<fc IN0 ATCCfr £ SSIiA L T fc <fc INQ 

3. JCM (il-fb^Sff^P/r^^^^i^l^^Stelx (Japan Collection of Microorg 



WO 2016/006522 16 PCT/JP2015/069106 

an isms, JCM) 

mm*. (RIKEN BRO 

A£$ <, A^—*/(Dti)V^~* -=l 

^IZ-rtizXTtitt&^o 

4. — \sO*s a > 

IAM^JU^-P u^>a Ifflgs iS, 

^ (JCM) izs ffi.Mmmiz-DvzimiLftm.feA miimim^pm^m 
(NIES) £&W£ftTlN£o ^£tl©A#lC&UTttC:fte>©$l 

M(cliA£$ L3£M<£ <s £ft 

[0010] ~-y<ftz>tcisbiz, MDNAX 

&D N ATK 7'^ U -(C7°P-7^/\-r 7°U LTtt, 0!J 

pp--/\-rxuy-r-tf-i>a>jp7°^-^/\-r7°u-tf-^a> 
Z> H t ifX 7 -f ^7 U IN b tltc^V $ — CDffiUlCJfc 

i;TJ5fe%M$Rt£ o £ tfX $ £o 
^7 U — 7°^7>$ 

^(c(ipp--/\^rxuy-r-tf-^a v£*uffl-r££<fciN0 ^ 
-f 7'^ 'J-0DN A *m±ffi^lzmAtZZ. t IZ& y Jl2ftfe&te£l5tf# L 

- ftwou & t "ei&^f & o 
^7 'J — if ~? 7 —Vs<<7 $ — 

ffi£Mh=?4-j=fu~(D77-v^bizwt 

[0011] ±§ElN-f tl©/\-r yj yj if—*> a >0*1^1(Ct, ±§E©i&^£?To;/c^ 
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7—V&&* y-J\sy\z%. 

z.o* yy'[sy%7)iti uMiiL/cti, ixv 
T?D N A%=%?( y7isyizmMtz®M%ft?0 <£yjM*^c&, 
-?=?-<7'\4 7"'J yomSlZtes fulB^^±fe±(C- hP-feJU 

• —7>P< P>p< >7°U> (0!l*.l& Hybond-N+ (GE'SJUT. 

#J1 ^^IISLT7 7-^i^^p<>7,U>(CPM 

(0!J*.tf1 . 5Mlftt 

MJ^A, 0. 5M7KI^b^ h U £A) lCfa3#F^UT7 7-*>lTF£^ 

y 7 7 - ̂ D N A ^^ >±C)§li^ tfcfl 

(0U tf. 1 . 5 Mikity MJ £ A, 0 . 5M h'J X-mmWWsL P H 

7. 5) (C^5^;lt0 0. 3M 

^b^-KU^A, 30mM^i>H, 0. 2 M h U XP H 7 . 

5) T?$J5O°CT-^9 

y 7 7-^DNA^ry7"b>[C@^t^o 

o©i;97°p-7,©/\-r 7°u y-r-tf-

•y a >?:IT9O /N^f 7°U "tf—:> a 00*. H J.Sambrook, E.F.Frisc 

h, T.ManiatisH TMolecular Cloning: A Laboratory Manual 2nd edition ( 

1989) J Cold Spring Harbor Laboratory Press^(Z)|E®(C^ UTfr9 tl <h 

o 

7°P-7HCffllN^D N Ad ^ 

tl/c 10-efe o T t & l\ 
7°P - 7"(CIN £ D N A £IH(C <£ y Hfggf £ «h L T 

Random Primer DNA Labeling Kit (<^ ^ ̂ A'f ̂ "ttM) 

£o<h(Ci:y, PC CT P£ (a-32p) dCTPtcifplT, 

7° P — 7"(C IN £ D N A %mm IZ L T P C R 9 tl£ 0 

7°P-7"(CffllN^D N ECLDir 

ect Nucleic Acid Labeling and Detection System (GE 
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J^TFCDiiy 

4 5 0Avf)9 00m MCDiaUt,^ K 'J ^ AJktf 4 5 AN b 9 0 m 

h U OA£#^ VTisMMm.l- K U OA (SDS) £0. 1 1 . Ofim 

%©}jiS"e#^ Ittlfc«fiDNA^0i)^2 00/i I /m I ©}j§Jt 

-e#<^ x 7<=i-,ik #•; <j K>^ 

2fia%©^jtT-#A,wTt<UN70u/w7"uy>r 
-tf—>a>)S (£?£ L < £9 0 0 mMikfci- h <J OA, 9 0mM©^x>It 

~y h U 0 A% 1 . 0 Mm%(D SDS J&Xf 1 00/i l/ml (Z)^ttCa If-thymus 

D N A £#fr7°U/W 7° U a V&) £±§E©<±: 9 (C LTflLfc 

*y-j\sy 1 cm^fcy 50*^200^ I ©tUi^-e^Mlu §£7°u/w 7" 

U y-r -tf-^a >)fcfu§Ep< >XU>^ILT4 2fr£>6 5°Cei fr^40t 

5o 

0!!*.#, 4 5 0 9 0 0 mM0^bt h U ^ AM'4 5 9 0 

mM©^x>It^- h U 0A£#<^ SDS£0. 1 1 . Ofim%©)j§Jt 

-e#^, L DNA^0fr^200yLtg/m I ©}j§]fe#^ 

MnlZk-iTltTJiy'^ys 7<=l —Jk tf-JUlfP U 

tiofr^o. 2fia%©^jtT-#A,wTt<uvw7"u-tf-^a 

(fc?£L<&. 9OOmM0lftth'JCA, 9 0 m h U 

OA, 1 . 0 Mm%(D SDS JkZf 1 0 0 jx g / m I (Z)^ttCa If-thymus D N A 

7°u-tf-^a >;§;<&) <htu^©;fr;£T-iiMLTt#^ti/c70p 

-7" (^>XI/V1 cm^^fcUI. 0Xl04fr£>2. 0 X 1 06cpm*@^M) 

<h L/c}^^ > 7" U > 1 c rr^ fc y 5 0 £ 2 0 0 *t I ©SU^-e^ 

#f U §£/W 7° U a L 4 2 ^ 6 5 °C-e 1 2 £> 2 0 

5o 

§£/W 7° U a p< > 7°U > £IX y !±! U 1 5 £> 3 0 0 m 

M0SlbthlJOA1 . 5fr£>3 0 mM^i>It^- h U OASt/O. 1 

1 . Ofil%0SDSi^^4 2fr£>6 5°C©&&& ($?£ L < & 1 5 m 

M0^bt h'JOA, 1. 5mM©^i>Ht h'JOAM'l . OfiM%© 
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SDS£#fr6 5°CMLfcyv7"l/>£ 

2 xSSC (3 00m K U OA, 30mM^i>@!:»-S U OA) tr^< 

t" 1" fcfts f£'Jft 3 o C 0 ̂  > 7° U > £0!lx. &X - h =j f*? 7 -f -% 

IC& UT / > 7"U >±07°P-:/<DfeS£&iii t" £ £ h ICJ; y, 7°P 

-7*^/\^ 7"'; XT^> D N A©^ >7"U>±0lig^|g^T^^ p — > 

£7c©^i£;fcfe±-c^u ^iDNA^t 
§^p-v^^it^o 

o©i;9 (C g^J 

ttzrfu z? is*? vzmmt&zttf-ezzo 
[0012] gft£-f£#'J 2^7 ?si 

«Ti!tgpTt£&7°p —y—<htuiB^° •; ^ ? ut ? K<h 

&m$tlZti:Z>tf,J *0 K^rlMIM U £ tl£?§i«(C>IAT £0 

o^-es rat^prfg^-e^M^tiTft^j 2^7 u 
*51 tzm^mmzmAT&ctiz£ y i±/c^tc, ^ 
§£^'J 2 0 btff- Kfr\ 70P^-^-©MPT^f§l!t£J;9^70P;E-^ 

- <h £ titcXtm iz&z>z.t%MMTZ>o 
[0013] LTtt, K-X^^P> 

®XPf-^-> AUs© K >J Xh77V^-^PV©XP^-^-t U< &T 

77 7-i/©XPf-^- tac7°P^-^-, trc7°P;E-^-t L 

< &T7 lac 7°P ̂  ^ ~^0AS§m ft T&WRT7°P ̂  ^ £ & if 

Z>Z.£1fZ^Z> o 

[0014] gfa£-f£#'J 2^7 U^-51 K\ X(t ?§i«(Cfc^NT^tgprtgft70p^ 

fr"e$^o UTti, 
£iLMlZtgm-e$% fs±«fr^0#H, H^A^RTfgt?S» 

y. ?si 
IfflSSAliM"££>•?>if-n (C^UqTtbft^^^ LTd pUC119 
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-f s pTV118N ^ s pB luescr i ptll 

% pCR2.1-TOPO (Invitrogen£t!^) „ pTrc99A (G % pKK22 

3-3 . pET-22b (y/<^i>ttM) . pET— 15 b (y 

^frwe>ti&0 ^ — £ LT, jiiRv-a-iafc? m 
A.fc£\ v ^KIfffiftt 

^ o 

[0015] m&lttztf1) K\ 

?S (C a IN rati RTfift 7° • ̂ ^ - £ tu IE U 2 <7 is X ? K £ tfWM 

tirt tc c: ti e> # u 2 * u t 

ZL£tf-£:$2>o 

LTd Escher i ch i al, BacillusjlL Corynebacter i u 

ml, Staphylococcus]^ StreptomyceslL SaccharomycesjlL Kluyveromyces 

Ms PichiaMs RhodococcusM^.t/Aspergi I lusMI/ZMTb 

tl'So 

Is J? AtZ?5fe£ LT(i 

s TMolecular Cloning: A Laboratory Manual 2nd edition] (198 

9) , Cold Spring Harbor Laboratory Press. TCurrent Protocols in Mole 

cular BiologyJ (1987), John Wiley & Sons, Inc. ISBNO-471-50338-X^(C 

tl & lUifc tl )U is 0 TMethods in Electroporation:Gene Pulse 

r /E.coli Pulser SystemJ Bio-Rad Laboratories, (1993)^(C|B®^tl£ 

KP^U-i>a Z £tfV$ Zo 

[0016] EKl£TZtf'J Zfls*? KX(«^- ftflA^ 

mz. $-iz^3.nz>m$R^-ti-mfcT(D%:m 
mz^mz LzmfcTzz£tf-et*2>o 
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m b s ft 11 & # u * <? u t ? K L T IN & ^ ̂  & 
s TMolecular Cloning: A Laboratory Manual 2nd edition] (198 

9) , Cold Spring Harbor Laboratory Pressed IE® ̂  tl£ 

I;T. ikmmvmfTs v-vy^?1)?*-tf—>a 

x femtzzt 
o 

[0017] LTtt, 0!J 

A.its 

^liii £IN £ o <h T? $ £ o 

j^H)JI<h LTd h 'J v, iyn-^n-xW 

©mi, V1) izn-JUs 7-?)UB.s ^i>®, £°Jis£ym 

K^)4S a &t/fis ̂ ^ tf b ti ̂  o ^tib©^^}jFs©i§±-te 

1fr£>30% (w/v) SStl)l.o 

LTd ^7°hX gSxdrX, 

s Zi-y- X'r-r— 7° • 'J^J — (Corn Steep Liquor) % $£ 

'J:#i#Ss ^ +f $ y 7 $ J Itlls 5^'It^- h'JOAi© 

WMB.(D1~ K U U>It7> 

£>tl£0 otl^©9 

7$ yi£§m&#< ©*§£•£ 

1 |Q 3 0 % (w/v) iJ£-e&£0 

L"a£. ^'JOA, t h'JOA, "7^:>0A 

. 7>^A =iA>k »}^(Z)j^btk 

u ymik%mfz>zti?Tj^z>0 JM^CH ^bth'jOA, & 

Ib^UOA, flfci&WtfX i^bPA'JUh 

. mtm, m%ti)\sisOAs 'jym^m-ti'j 
oARxfj ym'm~ti v oAtfmifbtiZc zn*><DG&ikx.rj(/x&m 
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0 0 0 1 |Q 5 % (w/v 

) SSl!fcl.o 

tac7°P;E — $—, XrcXu^ — $ —, T7 lac7°P "E — 9 — RXf lac7°P "E — 

^-|©7P7^ 7°©7°P;E-^-«h, aft-hf^ 

^ W It £ P - K t Z U 3? £ U ̂  ? K <h Rlt£ftffimg^£ tlx ft 

U 3*^ Ktf$A£ftTft£^ftfe&tt©ii^;:tt, gft£"T£* 

£I!l^t~£/c(£CDl!|2#£y<h LTs 00*. H isopropyI thio-/3 

-D-galactoside (IPTG) lacUV57°P;E 

-^-©^I3T(CT7 RNAtf "J p< 7—U ̂ 7 7 

-*>*DE3CD^JIM UDE3 lysogen) (C, T77 T7 -^7°P =£-$ ~ £ @ ft <h t 

Z> $ y / W M £ p - K t Z # U 3? £ U * ? K <h RTt^ftffimg^£ tlT 

^tt^^y^<7M(D^m^mmt^tcdb(Dmmmt LT. I PTG^ 
(OmJpx.Tt^o 

[0018] 

mcxnoz.ttfx^s am^jm%m. *» 
— yy — ̂ y^— (Jar Fermenter) ^ 

1 5°Cfr£>^4 0°c-e&£o i&ife©pHttfa6fre>fa8 0iBHtf$?3ilA\, i& 
j^^mc<£ iiftstfisa 1 ap^frb^j5 au^ 

o 

[0019] mfattzty'Wn* p- KT*#1; K^i^L^sft-h 
gft£-r£*>/^ft£p 

- K1" £ # U 3? 0 U ^ 51 K izm A £ tlT ft £ ©i£# 
LXtes $y/<?W(D'MMlZ 
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Mn. J $ juMii. 7 u >?7°\s 

%m L < U <fc o Tfi&ftf 

•2>o ^'Q^ >7 b V7< <£ y TM 

t)£P££-t & o «h(ci; yu oti^Pi-rtyt^k<p • v 

h^77'f- i<^V^P7h^77'f- IfoK^ p-7 K^77 -f -

s ^U3i§^ p-7 h^77 4 —, #SdrU-h^P7 h^77^- 77^ 

-J<-^P7 h^77< <h(C 

@ ft <h t & ̂  it £ o «h fr-e $ So 

^P7h^77-f-M^?n5^i:LT(i, 

JU (CM) s, ^If^7^;if^ (DEAE) g, 7 x^JUgg U <tt 

y?JU&^mXLtcizJUa-7^ -xdpTv h U VX&ZtfP 

•2> r(i|R(Z)|S'f^3:5i^)^;^ ^ A<h LTd 00*. H Q-Sepharose FF% Phenyl-Seph 

arose HP (^pnp^, ^TtltGE^)\,7>'rJ7#M) . TSK-gel G300 

OSW (^pnp^, MV-ftWk) mtfmibtl£0 

@ft<h-t£^>/^jtfr\ Jg 

^1"£i£^g©t:x?vyjp^ntc$yj^owzfoz>#s*i> 
- h7 7<-7^;b^A£ffllNT, i^*>/^ft£3li£!i'f 

o h^>X7x^--tf<hS^r£tl/c^ 

>A^lt<h h7^7i7-^ J V 

P —)-)]/&,#*} 7A^ffll^L tl^WMT ZZttf-Z^Zo 

[0020] t LT(is & 

i^wit^*. mmmmw. mmmw 
iBm%s 
aim Bn&&fa<D7)\,tii)]mMtfmft>ti2>o 
•a*. MfflMfii±i^ Bw$mm^mmzntcmm$y^twxmm 
#y/<?Ws Rtf, S^fbti £*#£:£&£ 
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u-x, xn -< 
}£) RZf&ffife (# U 71 U K\ <f)L> (Mx.l£ti ? =£—?> 

>f)\A s 7)V^yl£?)W Xlt ^3WU^©im^©Mlf£©^Cgft 

<hT& $ y>^9 Ji^^rllti U<3A#><b7j/£) £> tl&o 

tlH ^ IN 

fr>fti,N «h IN 9 L^N0 B%&&W®'RWkymJ5fet LT(is m 
7L&s (jinnsr. s&Ms %n, )t^s mm) ^s 
fc^££nDn£ffllN£g§^ (TJUtl'Js Ms /\P^'>. SHb£!k flfclt frOm 
s fiifcHs ii, ZJUP-JK 7i;-ik 7$>s ^7 7^h\ x-x;u 

. 7^ft S\ ^rhX ^3P>&t^/C£#JSf) frW£tl&0 -ff&ftfCd 

o ti <b (D$&mfe(D -5t> t? t £ /c (t @ ft 11 & $ yj \° ^ ^ ̂  £ 

•t*l\ 

[0021] jfcfgBJ!#'J Wt? K(A)tt, TIB (A1) thb (A5) (D^t tlfr07 $ J 

Itlfi^: 
(AI ) iB^ys^3-e^^tii>7$ jwmm. 
(A2) i) 13^y#^3-e^^tl^7$ yltlB^0(CftLT8 5%£Lh©iB?!]|t| 

—yitl3?y"eS)^T. fro, i i) 2-HKPdpv-4- ( 

a - ti K P **> - < v t> 7°p vsti^^st 

{bLT^na-^+v-'fy^^pv tc ̂ 13 mti t o v t 

(A3) i) ia^JS^3-e^^tl^7$ ylt!3^(caiNT 1 gU<UM©7 

^yitfr^ s^su<mjn^ti/c7 5yifiB^-efeoT. fro, i i 

) 2-tKPdr^>-4- Mlt!i^*£l^bLTmT£2-;t 

dpv-4- (*?)\s?t) mM.mmmz^tz>mti£. a-ti^p^-
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W(D7 $ y StlB^J 
N 

(A4) i) |3^|J#^4 s/c(i 1 3T^ft3^SlB?y©*gMlB?yfre>&£^ 
U K<hTv h U >vx> hft^T"e/\< 7 'J y>f Xf £# U 2 £ 

K(CP-yStlB^-e^-pT, fro, i i) 2-fcKP^ 
^>-4- mmmw*mk[,Tttfc-tzz-**v-4r- u 
Killa - t: KPdpi>--r y^J 7°P Vlt 

Bf gfr £ @t^b U T ft J^ 1" £ a - :* dp y - -f y ;b 7° P > (C 1" 3 fg 

(A5) i ) IB?yS^3-e^^tl^>75 y@tS3^[J(caiNT, 1 0 9#@©/('J 
y<D-( vn-( i/y^(DW$k, 1 9 1 Sg^y'j 

Mt/2 4 V^©S^fr^&£^fr£)lW;tl 
£ 1 U±<D7 5 yifS^^^Ti>B^E(altered)7$ JMMmXh-oX, fro 

, i i) 2-bKPdr^>-4-

•i>2 — ^"dpy — 4 — (p^l^;*) a-bKP 

^ *> - -f y 2J 7°P >MWs&fo%M.ik L Tftj t̂" -5 a -;*dpy - -f y ^ 7°P > 

MM&folZ&&t2>ffeJl£Wttlfr5U&Wi%%:^T2>$>'$<7W<DJ7$.S 
ItlB^y ; 
£p- K"T^o 

*fg^*>/N°£ff(A)fciu ±13 (AI ) fr£ (A5) cDu-rtifr^T7^ ygtiB^y 

£#-t£0 

[0022] *fgB£#'J K(A)frp — K1"^7$ yitl3^t/c(i^B^^>/^ 

<>»(A)©7$ yi£iB?y(c&^T, iB^y#^3-e^^ti^7$ jwrnrntom 

(^~K ICt7$ J£*>&%>o ) XfoZ>0 tu§3 TOPJ 
(C(±x ygf©{\ti][]0^&e>t\ y@t©^A 

frfr^>7$yi£©fi£^<hUT&S (a)sa^y#^3-e^^ 
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tl%> T $ J 1 £ 7°P -fe *> y V\Z <fc £ 

ilJfcliffl, Ifclt (c) 

ttflP £"C £ £0 

ttM-ztiz-rss&fDmZs B^fr^i;/c±iE7$ 

A7Sfr, SP^2-tl KPdp^-4- ( 

l^ItH^^'f^^rlt'fb LTftJ^t"'2)2 —^"dp V — 4 — 

SSSIIi^ft IC ̂  t" £ fg^J £ a - K P =£ s> - 'f 7 *J X P > £ Mit 

L Tftjfcf & a — ^ dr V — -f V 2J 7°P Vglligtt; f & tb^ tCD^ttl 

K(A)frp-K1"^7$ yitlB^y© (A3) 

B£*v/^ft(A)©;p$yitiB^y© (A3) icfctt* r^©7$yitj ^LT 

tt, 0!l;Ltf, 2, 3, 4, 5, 6, 7, 10, 15, 2 0, 2 5, 3 0, 3 

5, 4 0, 4 5 fc L<&4 

T7$ y It©S^<h L"Oi, flUtf. JfoKtt, B^, pK, 

<fc-?&S&£ LT(i, IfWClittill (1)7*'^>>, ?7-> ; (2)/<U 

>, 'fVP'fi/>, P-T ; (3)7X/^^>lt% 77/^ 

dr>, 7*JU^$>, (4)-tz'J>, 7l/^-V; (5)'J^>, " > ; (6) 7 

x 51Pi>>^©y>'U-70ft-e(Z)S^fr^tf £>ft£o 

T7$ y ItCDfa JP<h L "Oi, 0!l*.tf, yitiB^y©7$ 

iffiXtt* mmt zmm^co 17?v1 mmz. 
Jtfr^>2 5%&fe&(D7 $. Z £tf-Z$ 2>o <fc 

tt, yitlB^y©7$ IB^S^4 4 tl%> 

7$ yitlB^y^^JP^, $y/^0W(D7^ 

IB^y#^4 5T^tl5 7$ 

[0023] ^B^^U 7 7 K(A)frp-K1"^7$ yitlB^y© (A2) 
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ymmo (A2) r85%^±©i3^^i-tt 

J £ L T (is mt£8 5, 9 0, 9 5, 9 8 £ 9 9 

tfmibti&o 

[0024] *fgB£ U jR £ U * ? K (A) =l - K t Z> 7 $ J £ tc tt*fgB£ 1 >/ * 

^»(A)©7$ r|B?U#^4 £/c& 1 3-e^£tl£^SlB 

•frbt£Z>ft')mist?\!£.7s h U >*>*X> hft£#~F'TV\-f 
7"'J yy Xt&tfV \s^=5- KJ <h&, 0!l*.l£ r^n — -ysfti/ — <7JL 
yxj mmm^s teffim&mms 1989^ ^IZEB 
m$tirvz+>-+Fys\'T yj yy -tf-^a yfeiz&^Xs d) m-rtyM 
EET [0!l;Ltf, 6XSSC (900mM©^b^- h <J OA, 90mM©^x>It^- h <J 0 A 

) frWe>tl£0 ] tc, 65°CT/\-r 7"'jyy IB^U#^ 

4 Sfctt 1 3T^£ft£^SlB?y©*@MlB?yfre>ft£tf U U;*?1 K<hiH 

7"U v KWU (2) €^>>j§JtT [flUtf. 0.1 X 

SSC (15mM©^b^- h <J OA, 1. h <J 0 A) 

] iZs 65OCT30^{£^ L/ctiT fc g^/\-f 7" "J v Kfr£#^tl9 £ £ 9 

U \y^? K£^9Q 

±§E©tf'J K<h LT&, IB^S^4t/c(i1 3 T 

\y^? K, IB^y#^4t/c(i1 3T^£ 

ti£j^SlB^C£^T, ^©-SPCD^S#^, L < 

\s^? K, ifctt iB^y#^4t/c(ii 3-e^ti 

^J^SlB^y <h 9 0 %, 9 5 %, 9 8 %Xtt 9 9 %£l±©IB^-tt£^-t £ 

J^SlB^y&MT£frVUlst? FtfJbIfbtiZo 

[0025] *fgBJM*'J HO \y^? K(A)frp- VTZ>7$ JW®m(D (A5) 

0^^>/^»(A)©7$ yitlB^y© (A5) : 

(A5-1) i ) IB^JS-^-3 J I£lB^KC£l\T, 1 0 9#@©/<U 

>0^f VP-f N> y^(DW.^k&^'f 'btyiM.(altered) 7 J ItlB^JTS) o T, t>x 

O, i i ) 2-HKPdr^>-4- (;>< ?)\z?^) Ml!^I{*£iHbLTftj^ 

1-^2-^dr7-4- MilmmzmmtZffitlts a-kh* 
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;mm (j-^Ts 0 9itmtztb$>z>o ) •, 

(A5-2) i ) yitl3^J(Cfc^NTs 1 9 1 #§©<7'J 

^>>©7X/^^>lt^©S^^:^'r^B^(alterecl)7$ 

, fro, i i) 2-HKPdr^>-4-

Mi5t52-^ + V-4- a-

t. KPdpi/--f V^7°P>ItI^{*;&I^bLTftj^'r^a-^drV--r 7*J 

7°p >stif^(c^-r-?, ^ © u-r tifrx^^^^r ̂  ̂  ^ 
(J^T. B^7$y|tlB^yG 1 9 1 DtmtZtbfc&o ) ; 

(A5-3) i) IB^y#-^-3 tl^i)T7$ y I^IB^y(CJplNTs 2 4 6#@©yjl/ 

V©7JU=£=y^©S#l£^t"£&^(aLtered) JMMWh-oX, 

fro, i i) 2-bKpdpS/-4- UTft 

J^1-^2-^dr7-4- &W.m&mzm&T2>ffitlt. a-t 

KPdp:>--T 7;b^P>lt!^H*£lHbUTftj^-f £a-:tdpy--f 7^7° 

• > it mm & (c t & t ^ ^ -r n fr x & M ^ i- & * > / w jf © 7 
^yitlB^y (J-^Ts B^7$yitlB^yQ2 4 6 RtmtZtbfoZo ) ; 

(A5-4) i) jmmiz&vTs 1 0 9#@©/<'j 

>©^VP^ *»^<DW.&RXf 1 9 1 #@©y u i>>©7X/^^>l|^0 

S^^^lf'SB&lgCaltered) T7-^ y StSS^JT^jT\ frO% i i) 2 - t KP 

dpv-4- mmmmft&MfcLTttj&T&2-**y-4- c 
KP^^-^V^^PV 

LTftjfcf £ a — ^dp7 — -r 7 ̂  7°P & 

^^©^rftfrxra^^-t^v/^ft©:^ yitra COT. B&E 
Z^yitlB^yvi 0 9I/G 1 9 1 D t^T Z t&$>Z>0 ) ; 

(A5-5) i ) IB^y#^3-e^^tl^7$ smmiZti^Ts 1 0 9#@©/<'J 

>©-r VP^>>7^©S&&tf2 4 6#@©y/U^ $ >©7;udr" >^©g 

^^^"r^B^(altered)7$ yillB^y"eS)^T. fro, i i) 2-HKPdp 
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mmtmmzmmtzmtit. a-t v^7°p>it 
m&w*w.k,\;Tttfctz>a-**v-4vi3zfuy mm&fc izm^tz m 

(&Ts ^M7 
O 9I/Q24 6 RtmtZt1bfoZ>0 ) ; 

(A5-6) i ) IB?y#^3T^£ft£7$ yitlB^Cfc^T, 1 9 1 #s©yj 

isy(D7X/'\^^yM^(Dm.^RXf2 4 6#g©y/U* $ XZWUdr " 

CD (altered) 7 ItlB^JTS) :3 Ts frO% i i) 2 — t: K 

• dp^>-4- (p<&2-t*v-4-

mmtmmzmmtzmtit. a-t KP^-^v^7°p 
> £ It^b LTMtSa-^ + V-'fVii^PV (C ̂  f 

yitiB^y (J^T, B& 

^7$yi£lB?yG ! 9 ! D/Q 2 4 6 R <h§Ef d 1fc ) ; JkXfi 

(A5-7) i ) IB^y#^3 7I£lB^KC£l\Ts 1 0 9 #1=1 CD/<'J 

>©^VP^S/>^0ia 1 9 1 #g©yj 

^^.t/2 4 $ >CD ZJUdr^V^CDg^^r^lT•Sfl&I^Ca Itered) 

7$ yitlB^y-e&^T, fro, i i) 2-tKP^$/-4 -

mmmm#&MfcisTttj&T&2-**y-4- mmmmmz 
a-M KPdp:>--f 7;k70P>It!^I{*;&ItlbLTftJ^t' 

Z> a -1 dp 7 - -f V £ 7° P 7(C ̂1" Z> mts t (D V t tlfrX ItM=£ 
yitiB^y (J^T, B^z^yitiB^yvi 091/G 

1 9 1 D/Q24 6 R^=Bn^tl)i.o ) 0 

&M.7S. yitlB^yv 1 0 9I/G 1 9 1 D/Q 2 4 6 RCD^ftfliJ*: LTd 

IB^S^5 tl'i) 7 $ y ItlB^y^r^tf •!> il <hfrT$' 50 IB^y#"^5 

yitiB^y^P- K-r^j^siB^y«h uttt iB?y#^6-e^£ti& 
j^siB^y &mf z> zttf-zzzo 

[0026] *fgBJM*'J 2 7 1st? K(A)(i, g^^(C#S-r^DN A©^fr^P-_ 

yy^tltcif^) HOist? o©7P-->y^tl/c^U 3? 7 
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KT&^Tt, it^^n/c^u * 

0 \y~t? KTifo :3 T & lNo 

[0027] HO \st? K(A)d 

tz>a-t*vt))\stfymzm4kTzmt}%%Tzfflt±y!is y 
9 0 — • jz h 'J 7 -f ̂  V7, (Achromobacter denitrif icans) ATCC 

55564^&£,©7^P^/<^-S(CS't£^£^fr'M#£;:<>:fr-'e$£o 

T0 • 01 — • TJ— K U 7 -f t) yx (Achromobacter denitri 

f icans) ^(D7 <7 $ -MlZMt 

emu rgf iffl^x^^7°p SP-JUJ 
HSffi&SBifii. 1993^) (C|E®^tl/c^)i) t¥i;TDNA7'fy7 

IMIM^tl/cD NA7^ y^> 'J LT, 7° 

T7 -f "7 — P C R £rfj9 il <h (C<£ y, IB^U#^ 3 T^T* tl& I7 $ ^ It 

IB^U P — K"3~ •!> 'J HO \y t ? K\ 3 T;u\^ tl%> I7 $ J IHlB^Ll i/Z 

£INT 1 

IB^U =l — K-t£tf U K\ XttSB?!J#^4 T^£ft£J£SSB?!J£ 

K(A)£ilMt£ 

±IE©PC R(CffllN^tl^7°^-r^-©5' 3fcMX&3' 

CD^tCd ftiJPSS^iSSB^J^WiJD^tLTlNTt <fclN0 

[0028] ±IEDN A?-( LT, 1 1T^ 

nz>ikmm%^tz>* u K^IB^S^ 1 2T^^n^^ssB 

'J K«h^r7°^-r ^-(CffllNX P C R^T9 o <h(C 

<fcy. m \y^? K£±^i-t& 

ZLttf T$£c 

±§ECD P C R CD^# t L T (is 0!!*.#, 41i0d N T P^/? 2 O^M, 

2fflH(Z)^" U zf3? 0 \y^? K7°;7'f "7 —£:i§-^ 1 5pmo I, Taqpol 

ymerase£1. 3 U D N A7-f 7°7'J -^lp L fcS 
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J^£940CT2^^ L tc<£, 9 4 °Ce 1 0 65°Ct30 

iN-e7 2°ce9 o1 oni^Ti\ 9 4°ct 1 o 

6 5°cu3 1 2oc-e 1 5#P^©GUS+M 

2o®^Ti\ ^bizirci:!zmwmibti&o 

[0029] ±|E DNA7^f X=> V-ZglMt LTIB^S^ 3 ft£ 7 $ 7 

£=l- FT&&&&%}&'J 

F (0!) TL H 3T^j\^tl'2)7'$ J ItlB^y £ • — K T Z> imSlB^Ll (D 5 

' Mmorn 1 4jkm&±(Djkmmfrt>ti:z>tu zr**K) ^DNA 

^ u -mmizmvbtitc<t*-<DD N A^AM^©J^SIB^(C 

*@Mftft^SlB?yfre>ft£^ 1 4J^S^±©^ U =f3?£ K<h£7°^K 

7-tLtffl^tPCR?;f79c^i:J;^Tfc, IB^y#^3-e^^ti^7$ 

y itiB^y^ =i - FT%MTZF*. ras^-3 -e 
1 iMb 

< £ tl/c 7 $ J ItlB^y % =l - Kt ̂ J^SlB^y £ # U 3? £ u * ? 

Fmtktnm U 3? * u * 51 K (A) ZMMT zzt #-c $ &Q 

[0030] *fgBJM*'J 3*^ K(A)d »t)£/c&7 7-^fi5fc©^ 

1 — (Cjif tltc DNA7^f 7'^ U — i/Zs IB^y#-^ 3 tl&I7 $ J ItIB 

?y£=i- K-r^^ssB^jA^ji^nssp^ssB^j^^-ri)^ i 5^s^i± 

©J^SlB^y e> ft £ D N A £ 7°• - X <h L T, ±£&©£#(CT/\•-f 7" U 

X £ H\ §£ 7° • - §DN A I±l f &ZtlZ£? Ttlx 

t#"3~ •!> il t. if-X $ •!> 0 

[0031] *fgBJM*'J 3^ K(A)d ^(Z)j^SlB?y(cS-3VT, lilf/t^7 7 

-f h • h U XTv^v/U/i (Hunkapi Uer, M. et al., Nature, 310, 105, 1984) 

oztiz&vmgkTzztbt^Zo 
[0032] ±=B (Al) jbN£> (A5) tlfr©7 $ J ItlB^y £ n — FT2> =1 K > <h L 

IZ J: o T J^SlB^y £ ISIt L. ISIt £ tl/c J^SlB^y ^ ft £ # U 3? ^ Is T ? F 
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& o tm<t y. y 2 t u*? K(A)zzttx 

(0y*j& *BM) tz&vzzi 

5 yiftCftj£Nt"£=l K>£M}RU 

Ft&tkmmttmitZo *Ma^c£;tt£=i K> 
^M^i/ZyA%U(D D N Aj-^-7, (GenBank, 

EMBU DDBJH) %mm 

[0033] £IT. J|{*ftft#|III£^To 

;m^mz<5t.nz>&7ZJWLom!$k^i$bz>o ^y 

ate, iiB'e^^/c'fgiiifOT7^y@t(cotxrf^ffl-r-2.=i K>£iyy^T30 

(W1-Z1 K>7^&^<}g$iu&^<J;d fc, ^n^ticozi K>©{£ffliHI#£o 
y@tfr^)III#{C, £-7$ y@£{CO^T}£^L/c]II#® 

y (c=i ^©7$ yit^s©=i K><h{^^^-r-i)o ctie>©#]m 
^y^LC^^T^^ y@£©=i K>£{5;*^U g&£#$±=i K> 
^riBS-r^o K>fr^&£ittsa?ij(coi,NTs m±mmiz 
a^Tmfc^(D$zwzmmtzi«@e^ ̂  1-&#jmmm 
tfmwttzik&fflwtffefcistevzt%fem?2>o z.(b&o&i^siB?y## 
fcistcmsizi^ ie^ncfrfr£=i L/C=I K> 
fc^ts0 c©<feaftmssB5yigit©^^ 
mmffmmt&^s@B?y£ 5' ^§IJ&&xf3' 3£»jizmn u t & < c «h 
tft&t. lA\, 

Z.(D<k?i,Z UTlxIt^ tltc^mm Z> F(D^mts P 

fl&I^>y—X7 rutiop c R^7°P KZ1-JUJ . 95-100Ms • 
1997^7^ 1 SfiJfj) (UTs *>££A s s e m b I 

y PCRfetmtZt&foZ) o 
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? K7°^-f UTDNA^^^cf^o "7 —CDfcUi, 7°^-f^ 

~(D&*(D 3' 

<fc9 (C^rj^tU 1^0X7^7-^^^: LT D N AM^fT?o 7°^K 

"7 — CD:£S<h LTd ^60merfr £>i|*j100mer||£:^:f.i> CI 

o fc? i£ L < (is 0!) X ti\ i|*j80me r fr £> i|*j 100me r Hfr^tf <Q tl •£> 0 

d tl e>* U =f3? £ U t ? K 7°^ -f V-£JHI#(C P C R J^JTStC <fc <<J Hfrg-f £ 

z: <>1 tct-J. @ft©^SlB?U£^-t£DN A£*§£0 ?#£>tlfcDN A£t& 

izfitw n--yys<H-izmAl;s <7n——y<f?z>0 %btitc<pu — 

y (Dikmm £DNA TAIIS L . s ft © J^siB^y ̂  r & # 
U \st? Ftf%btltcZ.)i%feWtZ>0 Z.(D£^lZLTs Mm 

#^1 3T^£ti£J£SSB?!J£^t" £#'J z<7 1st? K^AlMLT, * 

fgB£# U 3? £ U*51 K(A) d <h frT$ £0 

[0034] 3?£ \st? K(B)(i% TIE (B1) fr£> (B4) (D^ttlfr(D7 < J 

wmm-. 
(B 1) i3^y#^i -?^ti&7$;mm. 

(B2) i ) IB?U#^1 -e^^tl^7$yit!3^(CftLT9 5 %J^±0SB5!J|t| 

—y$SB5UT£>oT, fro, i i) 2-th'P+i/-4- ( 

l^ItH^^'f^^rlt'fb LTftJ^t"'2)2 —^"dp V — 4 — 

SSSIl3i£ftlc:g£#lt"£ti2j£* a-fc; KP^ri>--r 7 ̂  7° • It 

'fb LTftjfcf £ a -X* V - -f 7 *J 7°• >ItI^{^£tb^l £01^1* 

tlfrXttj^£^t"£* yitlB^Os 

(B3) i) I3^S^1 T^^tl^7$yitl3^(Cfc^NT 1 gL<«m©7 

S^gL<mjP^tl/c7$yitl3^TS)^T. fro, i i 

) 2-th*P^>-4- SS$BI$te£^bLTttJ&-r£2-* 

dpy-4- mmtmmzmmtzmtit. «-khw-
-f 7 2J 7° • >It!^I{* £Itlb L T ftjfcf & a - * ̂  7 - -f 7 *J 7° • >ItI^ 

«h ©iN-rtifrxti^^^'r^ ̂  $ yitiB^y 
, t/c(i 
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(B4) i ) 2 'jmis* 

? Ftx h 'j yv*.y s&£#~F'C/w yj yy Xt&tfv vt? KIC 
=1- JfflfflMtfo-oX, i i) 2-kh'P^>-4- ( 

!§ItIf^^I^bLTftJ^'r^2-^drV-4-

mmmmz^mtzmtit. « -t: K• ->r v± 7°p 
4b LTMtS a -^^ V --f V£ 7°P fg^l<h0l\-f 

£p- K1"^o 

V^ff(B)tt, ±IE (B1) (B4) 0lN-ftlfr07$ 

[0035] *fgB£#'J K(B)frp- K1"£7$ yi£l3?y£fcte*fgBj^>A 
^i(B)07$ i -e^^ti^7$y@tiB^y«h0^ 
izmit>btiz>z.t.(Dfoz>msM&, -^07$yii0^^ s&sfciittijp# 
(j^"F. ) i?&£o tui3 rf^pj 

ICtt, E5IJ0^07$ ySS0ftJl0^fte>t 13^^07$ 7lt0lf A 

ttStlSo ylt0B^^ Ltd (a)IB^iJ#^ 1 X^ 
tiz T $ J & 7°P -tz^> >yiz& & 

%.$zs iz& y ^tc£ i; 

s»fe?^I(:«tot4i;5 7$>'i0^ a&gfcttmns £tc&s (c) 
A&toicSASftajafc^^iCcfcy^i;*;^ yit0^^, 
ft flP £ ̂  If & d <h if X $ £ o 

K^ns7$ JWtomz. i%Mif^tc±.m7<jmmikMtz>$y 
n^2-fc KP**>-4- ( 

!§ItIf^^I^bLTftj^'r^2-^drV-4-

tzm&TZ>ffitita-£\:n**/->(vt}7ny % mt 
LTftjfc f £ a -1 * V - -f V 2J 7°P lZ^$&t & ffell £<DV?tl 
frX&W%%f£WTZ>Z£<D-Z%Z>&mte<Df&-Z$>M£&\,\ 

y-<P \st=5- K(B)frp- KTi>75 Jimmo (B3) 
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(B3) tea its yi£j t LT 

Its Mz.l£s 2, 3, 4, 5, 6, 7, 8, 10, 12, 15, fc L < 1 

7 {®CD7$ y £>tl£0 

T7$ y<h LTti, mz.&s jfoKtt, mPK, 
u tc T 5 y S&£ & tf £ d <h "C $ £o d CD 

<*:•?&«&£ UTtt. IftfiClilill (1 7^-> ; (2)/<U 

>, -fycKS/>, !=K^>> ; (3)77>/\°^;£>§£, TX^^> 

=£>, (4)-tz'jV, ; (5) U ^>, 7;U^r-> ; (6)7 

x-JU7^->, v#©y/u—btiz>o 

TSJ&fDtthntisTtes ^y^OWCDl7^ JWM¥\(D7^ 

ti&mt £6ggggj6© tx?*/v i &&m. 
&.frb2 5m&fem<D-F5i;m<Dm*m-f2>zttfi*%2>o 
&, fy/wwwrs yitiB^y©7$ y^i^©, iB^y#^4 4-e^ns 

yitiB^y©^^, ^V/^ffCDT^ JmMWt)Vfr^iyMrn^(D, 
IB^y#^4 5T^tl5 7$ 

[0036] *fgB|#'J JLO \st? K(B)fr=l- KtZ7§ J mm® (B2) 

^^>/^S(B)07$yHil0 (B2) ££#£ T9 5%Jil±0IB^yiD-t4 

J <h L "Oi, 9 5, 9 8 9 tl 

o 

[0037] *fgB|#'J JLO \st? K(B)fr=l- KT^7$ yltlB^t/c(i^B^^>/-s 

tn(B)<oj75i;mmmz&vZs riB^y#^2-^£ti£iMSiB?y0*11113 
no \st? Ft* h <j yi/jiy s&£#~F"C/w 7'1; y-tx 

J r^P-->y«hi>-^x>7>j (}Jt 

1989^ miztm^nxv 
•S+f+f V/W 7'U yy M—i/ a >;£(C&l\T, (1) iffK >)J§I3:T [$J*. 

tf, 6XSSC (900mMCD^b^- h 'J OA, 90mM(Z)^x>lt^" h U OA) ifmib 

tiz>0 ] (c, 65°c-e/\-r^uyyi3^y#^2-e^^ti 
£ j^siB^y commnm tc <£ & / \ -< 7" u 
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V KWU (2) 0.1 x SSC (15mM©^b^h 

'J OA, 1.5mM©^x>It^-h U OA) ] (C, 65oCe30^^^ 

7"'J v 2^7 \st=5-

0 

±§E©tf'J \st? K<h LTtt, S3*y#^2-C^£ft£J& 
mm^mt%>#') 71 \st? K\ i3?y#^2T^£ti£^si3^c£^T 

^7 K\ Ifclt S3*y#^2-C^£ft£J£SS3?y£ 9 5%, 9 8%X& 
9 9vist? Kfr&tf 
<Q tl&o 

[0038] *fgBJM*'J 7^7 K(B)&, g^^(C#S-r^DN Atf^fr^P-" 

>y^tl/c^U 7^7 \st=5- d©^7P-->y^tl/c^lJ 7^7 

K©j^Sl3^C£^T, "tV-tm)k&(D%.$ts S&SfcttttflPtfA 

71 FZfoiT&s it^^tl tctfV 7 

1 \s~t ? K T ifo "3 T & <£ l/No 

[0039] *fgBJM*'J 71 \st? K(B)&, 

TZa-t*Vtl)lstf>MlzMfcT&ifejJ&GT&$&£<&!* 7 
1 P^J^l1 — • TJ— K 'J 7 -f t) yx (Achromobacter denitrif icans) ATCC 

55564fat££®7 $ n^;<$ $ —mizmt Z>o 
71 P IrA"11 — • TJ— K U 7 -f ^ >7v (Achromobacter denitri 

f icans) ^©7^7 P^/<^7^—SJCSf 

(mn rtf «x^,i^7op KP-;UJ 
HSffi&SPifii. 1993^) (C|E®^tl/c^)i) (C^t LTDN 

U-£flMU IMIM^tl/cD NA7^ 7°^ U LT, 

i3^y#^ 1 

13^y P — K"3~ & 'J 71 \st ? K\ I3^y#-^ 1 tl-2> 7 $ ^ IHl3^y (C 

fcs^T 1 S^SL<(i^JP^tl/c7$yit 

I3^y P — 71 \st? K\ X&l3?y#^2-e^£tl£^Sl3?y£ 
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zLttf-e^&o 

±B(DPCRlzmi^tl^y°^^^-®5' 3fcwtJX&3' 

CDj^frlCtt, tlT^T t <U\ 

[0040] ±§3 DNA7^f y=> 'J LT, 9 tl 

Z> J&SB35!] t & * ]J =f 3? *? U t ? K <h S3?!]#-5§- 1 0 IZ ^ £ tl Z> i^SSB^J 

'J K<h£7°^K^-(Cffl^T PC R£?T9 ZtlZ& 

Vs sa^y#^ 2 JLI \st? F^mstzz. 

ttf-ettZo 

±15© PC R(D$kft£ LTtt, m?Ll£s 4 SH® d N T P 2 0 yu.M% 

2fflH(Z)^- U =f3* £ K7°^^T "7 — £#* 1 5 p m o U Taqpol 

ymerase^l. 3 U^t/tiiflch&'g) D N A ^-f 7°^ 'J — ^/HcT L/CJR 

Jt^£940CT-2^^ L/cfi, 9 4 °CTr 1 0 6 5°CT3 0 #P^ 

IN-P7 2°ce9 0^©{£^-tM47JU£ 1 O0^Tl\ ^IN-e, 94°ct 1 0 
6 5 °CT' 3 7 2 °CU 1 5 #P^CDf£;^-f 

[0041] ±=3DN A?-( LTI3^S^1 T~-^tlZ>7$ J mm 
£=i- •; =r* ̂  ist? 

K (®jA13^y#^iti3^y£ =i-Kt&i^sis^y©5 
' 1 4^sj^±cD^ss35y^e>fts^ u =T7 ^ \st? K) ^DNA 
7 -f 7=? 'J btltc^^P $ — CD D N A jf AgPfeifiteGD^gBB^HC 
ffiiiftKikmm^e.^14MW±©* u =r 3? ^ u*? K^ £70^-< 
-? — £ LT^^TPCR^tT9d^;(Cj;^Tts I3^JS^ 1 

y ItI3^y^:P— Kt~'J 7 51 K-1^ SB^Jlt"^1 T 

^£tl3 7$yi£IB^C£^T 1gL<ttIt©7$y@tAm S&3gU 

< £ ti/c 7 $ y iti3^y ̂  =i - K-r £ &ss3?y £^-r a ̂  u 3? ^ u ̂  51 

Kf^ilitSLT^BJ^iJ 7^ K(B)£IM)Mt~£>d<hfr-e$£0 

[0042] *fgB£#'J 7^ K(B)d m^s 7 7-^fi^^7 
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y — (Cjif A^ tltc DNA7-f ~f-p 'J —IZS 1 tl£ T7 $ J ItIB 

?u£=i- i st&&&± 

oikmm e> & & D N A ^ 7° • - yt L T , ±^om^ izx / \ •-< y u yy 
X £ H\ §£ 7° • - 1" £ D N A ft f 

t#"3~ Z) Z. t. if-X $ & o 

[0043] *fgBJM*'J 3*^ K(B)d ^(Z)j^SlB?y(cS-3VT, lilf/t^7 7 

-f h • h 'J (Hunkapi Uer, M. et al., Nature, 310, 105, 1984) 

oztiz&vmgktzztbtzzo 
[0044] ±=B (B1) (B4) Wt tlfrOJ7 < J MJ5U £ =1 — K1~£ =1 K > <h L 

Xs AHa(c£tt£=i K>f£ffl#lJt^;bl±£<*:9(c=i 

IZ J: o T £ ISIt L. ISIt £ tl/c ^ ft £ # U 3? £ U X ? K 

£ d <h (C J: y, *fgB£# 'J 3*^ U^ K(B) £ilMf ZZtbX 

(flUtf. Alia) ic£tt£=i 

K>{£ffl#lJt(Ci£lN=i K£&£<*: 9 (c, IB^S^I X^ti&J7 

K>£)URU 
•2> ~7 $ y ItlB^y^: =1 — Kt" •2>±mSlB^y^:lxI+t" 50 

[0045] ±^©<£9 (C LTilM£tl/c<KU 3*^ K& TMolecular Cloning: A 

Laboratory Manual 2nd edition] (1989) , Cold Spring Harbor Laborator 

y Press% TCurrent Protocols in Molecular BiologyJ (1987), John Wiley 

& Sons, Inc. ISBNO-471-50338-X^(C|E®^ VT^W — 

(CV • — - ><ftZZtifX^&o 

±T&<D£?lZ[sZmWk-Ztltctfl)Z<7[sX1LF<Dtk&ffimZs F.Sanger, S 

.Nicklen, A.R.Coulson||\ Proceeding of Natural Academy of Science U.S 

.A. (1977) 74: 5463-5467H#£§Eii£ T* *-*-

femiz&vMffitzzttfxttzo 
s A —dp > £tCDABI PRISM Dye Terminator Cycle Sequencing Ready 
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Reaction Ki t#©Tfrl5©!iiii£ffllNT fc 

[0046] ±^©<£9 (C 3*7 Kfr\ a - t KPdp^JU# 

ym. 2-th*P^>-4- MlX&a-UKPdp 

2-^drV-4- mmXUa-t^V--< VtlXuym) (C 

^-t£t^£^-t£7>A7it©:p$ yitra^P-

IStt. iilT(Z)i;9(CLTtT9d^:fr-e$^o 

±^©i;9(C LZmbtiZtfiJ Z? Is*? K£* 

7° • ̂  - 7 - © T;jft £ ti£i:9(C'<77- (cjf A U ?# £> ftfcM 

7 — ^r?sii||^(C^A 50 t# ̂  tl/cfl^Jt$E 

£ a - t: K • dp:> t Jlfr >It (0!l A.I& 2 - t K • dp- 4 -

SS^Xtta-t: KPdp^--r 7^7°P>It) 

* 0j^(5t £ a -1 dp 7 £ Jltf ym. (0!l A. tf, 2 - ̂  dp 7 - 4 -

S§ItX(ia-^dp7--r 7^7°P>It) ©fi£##r-r£C:£ 

mbtitctfv 3?7 

7 $ y itiB^y £ P - KI- & d <h $ &0 

[0047] 3? 7 K(A)X(i^B^^U 3^7 K(B)^i^-e 

?si«T«^tg&7°P^-7-^ *fgB£# 

u 3?7 \st? K(A)xti^B^^u 3?7 \st? 

3? 7 K£11MU d ft£?ii*ifflJ]&l;:gAf£c 

»t)T^t^tg&70P^-7-<h LT&, AMMF»3"C$I 

77P;E/<77- • T1 

— h U 7 -r ^b VXlCfclNT*^# IJ 3? 7 K(A)Xtt*fgBj3# IJ 3? 7 U 

^ K(B)©fgIl£»P LT^^7°P;E-7-;&^yffl ITti^o 

[0048] *fgB£#'J 3*7 K(A), Xtt. ?si«(Cfc^NT«pIt^ci:70P^-

7 - <h*fgB£# 'J3^7Utf K(A)^:tlTft£# U 3? 

7U^f K£^7 7-tcM<^3£frd<>:(ci:<<>U *3§BMI^x./><7 7-(A)£^ 
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^ - <h 'J 5? ^ U^l"-^- K(B) <h tlT ft 3 # 'J 3? 

£ U^-f- —CI htcd; y, —(B)£fE 

i) ^fgB^U^U^KCA), tL<(i% 

7°• ̂ ^ ^*#SBM u 3? * ut? K(A) ^ nx& 
Ztf^ytlst? K ; <h, 
i i) tu<(i, 

Z>tfVZ<?[st?F ) izmfr&t*Z-tiZ&Vs *S8B£*i&*./< 
o $ - (AB) £ ftmr z z t &x $• -g. o 

[0049] — (AB)(i% a tlJl/frym.it J it L 
rftj^-r-g.L-a-77^(J^T 

?isj?i<\ gfciis ^mtf,j*?is*?FtmHEmmfoiz&vzmm'Rim 
tfm^iwmx^m^ uxt^fr^yo^fr^F^b 

IZ^TZZtbZ^Z o 

a) jfcfg^'JS^Utf^KCA), tLOi. ?s±«(Cfc^NT^tgqTtg^7° 

• ̂ ^ ^ *fgB£ <j 5? ^ i> * ? K (A) <h nt & & 
^ 1) y. 0 \/fr ? K ; t s 
b) T^SB^'J^U^KCB), tb<(is ?si«(Cfc^NT«qrtg^70 

fr 1J y. ^ \/fr ? K ; 

t. 
c) *$y;<ymc)(D7$jmm%:=\-\:tz>tf,jy<7ist?F, &tc& 
s ^1Ztfijyyist? K<h?si«P^c£iNT^t^tg&70p^-^-<hfr 
mtttz&Mxmmztixftzfr u y y ut? K ; 
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ZLttf-Z^Z o 

[0050] y{bLTM1"l)L-a-7$ 

LTtis 7$ yiUWHSH^:^ 

y h7>77x7-WPfe>ti50 7$ LTti, 

lc&* n-< *>yf&7KMMM 

Rtfy u-fSs vJWHSSl 

y{bLTM1"l)L-a-7$ SMitS 

mzm.&TZ>ffiJ3%GTZ>±3Z*>'V7n£L-Cs Journal 

of Molecular Catalysis B : Enzymatic 23 (2003) 239-247(C|E®^tl/cBac 

illus sphaericus IF03525^S^© • -f :> yft&kMW-Ms JkTfs fu§EP'f:> 

1 1 3#@©7^->fry u y>c 

IB^y#"^"4 2 tl'i) 7 $ y ItlB^Kis Journal of Molecular Catalysi 

s B : Enzymatic 23 (2003) 239-247(C|E® ̂  tl/cBaci I lus sphaericus IF035 

25U-fSy yRfrkmrnrnVT7 < J Mffl&JV&Zo 
iB^y#^ 7 yitiB^ytis iB^ys-^-4 2-e^^ti^7$ JWL 

SB^JtcaiNT, 1 1 3#@©7^->fryj ̂ y[Z^$k^titc7< yitlB^y 

tfeSo 

[0051] y{bLTM1"l)L-a-7$ Jl&itt; 

^zm%tz>f&tiikmtz>$y^ow(D7^jmmt LTIZ. 
, TIE (C1) fr£> (C3) Wftlfr(D7$ JlMm : 

(CD iB^y#^7-e^^ti^7$yitiB^y. 
(C2) i) iB^y#^7-e^^ti^7$yitiB^y(cftLT9 o%^±©iB^y^i 

y^SB^iyefeoT, fro, i i) 

yMbUTttJ&'f £L-a-:7$ Jmtts^zm^TZ> 
$yrt<7WG>7 5LJ Sfctt 
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(C3) i) i gu<(iM©7 

$yi£fr^£, s^gL<mjp^ti/c7$yiti3^-e^-^T. fro, i i 

) a-t^-VtUltfymk^ZT^ y{bLTM1"l)L-a-7$ 

mz&&TZffiJ3%GTZ*>'V7W<D775iS&E&W ; 

[0052] *^>A^|t(C)(Z)±=E:P$ yitlB^Cfc^T, 13^0#^ 7 ft£ 7 $ 

y$SB^y£©F^cs§&£ft£££©£>£*ij£tt, s 

tuiE r^ipj tc&, 13^0^07$ Jitomm 

ftttbt. i3^y^^©7$frfr^z^yit©B^«h 

L"Oi, flUtf, (a)SB5!J#^7-e^^ni>7$>'^SB5!J^-ri>^>/^M 

frlfflJ®ftT^tt£7°P-tz:>>y(Ci:£;K£, (b)fu§E^>/^ltfrfi5fc-t££ 

& y i; ^stc ,tot4i;57^i 

yi£©$u£, B^fr^i;/c±iE7$ 

A^ftfr, y^LTftJ^-r^L-a-Z^ 

y iz ̂ t & mti * %nt & z t ©-e $• & m 0 ft © & •-e & n # & ̂  

o ^^>/^»(c)©±iE7$yitiB^y© (C3) r^©7$yitj 

<h LT(is mt£, 2, 3, 4, 5, 6, 7, 10, 15, 1 8, 2 0, 2 

5, 3 0, 3 5, 3 6t L<&4 0<@©7$ £>ft£0 

T7$ y It©S^<h L "Oi, mt£, JfoKtt, B^, P K, 

(1)yj*>X 77-> ; (2)/<U 

>, -<yp^>>, p-r^>> ; (3)7x/^^>it% /x/^ 

dr>, (4)-tzU>, (5)'J^>, " > ; (6) 7 

x 51Pi>>^©y>'U-70ft-e(Z)S^fr^tf ̂ >tl£o 

7$ yitottjp<h LTti, mTLtf, 7$ yitiB^y©7$ y3«x&;b JU# 

^>3*;^©, 0^S©7$yit 
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4T^tl5 7$ 7 
V W®7 < J mmoft I3^y#^4 5T^tl5 7$ J 
mm <Dm%&tfzz£tf-ei*z>0 

^^>/^»(C)©±IE7$ jmmo (C2) r9 0%J^±©SB5!J 

III-ttJ <h LT(is m«!9 0, 9 5, 9 8Sfcli99 %£l±©IB?U|t|-ft 

[0053] a -1 t) $ y{bLTM1"l)L-a-7$ 

^zm^tz>f&tiikMtz>$y^09.0)7$. Jmm^- KI-^^U Z<? 

[st?F (j-MTs z? is*? Fiotmrztbfo&o ) 
y{bLTM1"l)L-a-7$ 

Bacillus sphaericus IF03525&& 

^ © / < :> =? 7, MIZ M t £ £ Ml <Q ?# £ d <h ifT $ £ o 

[0054] Bacillus sphaericus IF03525Jfat£t(D/<is ̂  7sMlZM1t <Q® 

tLT D NA7^ 7'^ U -£11M L. tl/c D 

N A?-( LT, ^IWd;X7^7-^il\TPCR^T 

•? d £ ic <t y, i3^y#^4 2T^£ti&7$y=i- K-rU 3^ 

Xtt, I3^y#^4 2T^^tl^7$yitl3^y(Cfc^NT 1 gL<(i 

7 $ y L < (ittJP £ tltc T $ J ItlB^y £ =I — Kt" s 

# U 3? ^ U*? LT*# U 3? ^ U*? K(C) £ilMf £ d <h T$ 

^ o 

IB^y#"^-4 2 T^j\^ tl'i) T7 $ J I^IB^y^: P — KT-SK IB^y#^4 

3z^n&M.mmitmtz>t^) *<? \s^? K©±^LT 

. IB^y#^1 4T^£ft£J£SBB?y£^-r£* U =f3?£ K^IB^y#^ 

4 2T^ti57$ smmco 1 1 3ms(DT^-y^yj ssyizMi^t^ 
tcdb(0^mmxmyo^-(^-t[,x, ras^i ez^tizikmrn^m 

K^iB^y#^ 1 7 z^n&M.mmitmtz>t u =J 
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3? 0 K£r 

±§E DNA^'f 7'"7 'J —&MM£ LT, IB^#^ 1 4 T^£ft£J£SS3?y 

u K<hiB?u#^ i 5-e^n&tk&mn*t%tzx 
'j \y^? K^^7°^<^-(Cffl^TPC R^T? Z£IZJ:<>JS SB^US 

^4 3-ezk$tlZ&gE5f\}%GT&tf'J *<7 1st? K£i^it£0 

/CTJ\ 'J 3^ y71/^"? K*? — (CiH^iiA/vTs 1B^S^4 3 tl^iUS 

I d$lJ&:&'t~ 'J 3? ^ \s~% ? ^rH^o %btltc 

LT, IB^S^I 6T^£fta^ssB?y£^-ra* 
u K«hlB^y#^ 1 7 T^ftSi&SSSflJ^"*-** 'J 3'Z?U 
t? PCRfrfrlK m^tlfcPCRm^ZVpn ITM 
sum *Hatc>#Af£o 

-©J^SIB^^^/TUS ypt^Sfr^A^tl/c7$ yltlB^s f 

SB^S-^4 2T^^tl-577$ y^IB^fcai^T 1 1 3#g®77-

> y 'J "> > £ tl/c 7 $ y ItlB^J (IB^J#-^- 7T^£tl£7$y ItIB 

$J) . £=l- Kt£^'J 3*^ K£?#£0 IB^S^ 7 T^£ tl£ 7 $ J 

ItlB^^P- K1" <5 ^SS35!J£ LTIt @35>J#^8 T/^^ ti^i^SSB^fr# 

[0055] *#'J U*?1 K(C)tt, ^©^SIB^J^S^\NT, *7 7 -f K 

• K lJ iXr^/i (Hunkapi I ler, M. et al., Nature, 310, 105, 1984) H© 

<h (c <£ y IiMt Z> z. t. i T $ £o 

±13 (C1) frb (C3) 0lN"ftlfr07$ yStlB^O^zi-Kt"5=l K>£ L 

(C<£ -z> T J^SlB^y £ISf+ L* ISIt £ ti/c^SlB^y ^ & £ # U 3? £ U ̂  ̂  K 

£fc^J$-r£ir£KJ:y. *#'J 3?^U^^ K(C)£!IMT£ £££-?$£ 

o 

[0056] 3^ K(C)£?ti«T^Il£l±£(C&, flUtf. ?si«T 

mmRT£B &7°P ̂  ^ - <h 'J 3*^ U 51 K (C) <h Mfg 
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LZHs ±5&© *HIMF»3"C$I 

tbRTtb^n" J5jc 7° • ̂E — *7 — Z hifZ^&o Bacillus sphaericus^ 

¥<D/<*>:?7>MlZMTZffl±MllZ&VZ&7lt'J Ztist? K(C)©fgIl£»P 

UTI^XP^E —* —ITti^o 

[0057] ±J!i© <fc 9 (C U 3* <7 \st? Kfr\ a-sf^V JoJlstKy It 

4b^t) 2-^drV-4- mtXtta-^V-'T 

7^7°P>It) £7$ y{bLTM1"l)L-a-7$ L 

-^^"VXteL-P^f isy) lzm&TZ>ffitl%GTZ>*y'<ltn<D7 5i 

yitlB^P-KLT^£d<h(Z)5i§;m, MTL&S }ZkT<D&?lZ[,Zft?Z. 

±^©i;9(C LznbtiZtf1) \st? 

7° P ̂  ^ -(D~F3S ic&fli £ — (cjf A L, ?# £ ftfcM 

*? — ^r?sii||^(C^A {;ZBW§i^W'tk^l%~t50 ?#btltcB'MMi. 

$kW(Dt%Wfolk a tlJltfyM. (00*. 2—^dpy — 4— {^?)\s 

?t) S§ItX(ia-^drV-^7^7°P>It) ^i±^>0 

©ftj^-r^L-a-7$ JWL L-t^t-yxitL-nj isy) CD 

mzttffiT&z.tizl:vs mbtitctfij *<7 \st? 
tz>$y^0W(D7^ J itiB^y^p-

[0058] *f%w# 'J z ? Is * ? K (A), *fgB£# >J Z ? Is * ? K (B) fc L < U 

3*^ K© 1 

;^^-£?si«(C>IA-t£d<h(Ci:<<J, £ d t ft 

•e^^o 

LTtis Escher i ch i al, Baci L LusJUL Corynebacter i u 

mS% Staphylococcus]^ StreptomyceslL SaccharomycesM% Kluyveromyces 

jH% PichialL RhodococcusM^.t/Aspergi I lusMI/ZMTb 

tl'So 

[0059] ±T£(D£?IZLZ. *fgBJM*'J 3^ 1st? K(A), Xtt, 
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xmmprig# 7°• ̂ - * -1 # u 3? * u t ? K (A) <h 
1st? K£?si«(C>IA-t£d<h(Ci:<<,U *fgB£ 

tf'J 3*^ \st? K(A), Xtt. ?si«mc£LNT^t^t£&7°P^-^-<h 

*fgB£# U 3? ^ U^? K (A) <h tlT& £ # 'J 3? £ !• * 

51 K£&^T£^ftlE&te£?#£C:£tfTS£o -fr-frZ>%m%i.m*t LTtt 

, ^5fe©±§E# U 3* 0 \st? Kfr?si«©lfefe{*(C>IA£ tiTt£ZMW& 

&&s Ttet>t>s «©±§E 

^%m^')^0\st?F{B), Xtt. ?si«ft(Cfc^NT«pIt^ci:70P^ 

-$-£*fg0£# U 3*^ U ̂  K (B) <h &fg RTtgfc^T&lli;* tiTft£# U 

3*^ \st? K^i^^A-rsci^^cfcy, *wM^)-zoi<t? KCB) 

. Xtt. ?si«ft(Cfc^NT«pIt^ci:7oP^-^-^:^0^^lJ 3*^ !•* 

51 K(B)<h«tgprtg^-e^^tiT^^^ij 3?^ KSH&^-r^ft 

&&{££*#£ ££tfT££0 LT&, ^5fe©±§E#'J3? 

o\st?Ft^^mM(Dm.^{Mzmx^ux^^m%i.Mt, t•&*>*>. ^ 
5fe©±iE^ u 3? t \st? ztt, 

T$&0 

[0060] ±^©<£9 (C LT, 

a) *fgB£#'J 3*^ \st? K(A), tL<(t ?si«(C&LNT$lt£prt£&70 

p ̂ ^—t*m%# u 3? t [st? K(A) t tixtnz 

#'J 31^7 \st? K ; <h, 

b) j^U^KCB), tL<(t ?si«(cfc^NT«pIt^ci:70 

pf-^-t *fgB£# u 3? * u t ? K (B) ^ tir & & 
1J 3I -0 [st ? F ; 

c) JKC)©/7-^ 7 ItlB^Ll^rP- KT-2)^ U 3? ^ K\ ^/c(i 

. mZrf'J Z? 1st? K<h?si«mc£LNT^t^t£&70P^-^-<hfr 

U 31<7 1st? F ; 
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t AT £ Z £ [z <fc y, 
a) #fgBJ3#iJ 3*^ K(A), ?si«(C£lNT«prtg&7° 

• ̂ - *—t & u z ? is t ? K (A) t tit^s 

tf'JZ?ls#?h' ; t% 

b) Ztls*?F(B)s ?si»(C£lNT«prtg&7° 
nt-f-£fa&BM'JZ?ls*? F(B) 

1J 3? 0 \s t ? K ; 

c) fay VA^JKC)©/7^ 7 IHlB^y^rP — KT-2)^ U 3? ^ K\ ^/c(i 

. 3*^ K<h?si«mc£lNT^t^t£&70P^-^-£fr 
tixta*# u 3? y \st? K ; 

£ d <h fr-e $ 30 

±IBa) 0*°'J 3*^ \st? K\ b) <Dtfl) *0 ist? FJktfc) (Dtfyy 

<? \st? Ktt, 

SASftTfc <fcl\, 1 £l±(DtflJ *y [st? K£M£-(Ds<W-izmfr&te 

%Bft£TZ>tf,J x<7 1st? ^(D^ti^nizmuLZ^y $-Izmfr&A,!: 
"yO S—x:fr^p >©<£•? &}tf&©s>3. Fny^lzfct^nyt 

LT^$\£tZ>ttx)>iy\st? F%f£m-Z-&Z£?lZ'<ty-lZffl.fr&A,-Z 
±IBa) 0^'J 3*^ \st? K\ b) ©# 'J 3? £ K&tfc ) 0 

tfVZtlsXTFWTtlfrs Xtt, dtl^CD?*, 1 £Ltfr\ 7s±«C9^ 
fe{*±(C{£^£ tlX fc J: l\ 

[0061] fa&BMfy/CfnWlZs famBM'JZ?ls*?F(A)&&GT& 
BM$E&#&1&mLfa&BJlty/<l?nW%ftm$1*&Z£lzJ:'>Js mmtz 
ZttfVZZo 

fa&BBt>/<?n(B)iz% famm#1) *y \st? K(B)£&;£-ra 
Bmmw^mLfamnyy^ynw^mis^^ztiz^^s m&tz 
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L*^ztizjuVs mzttz£ £ 

o 

lJZ? \st? K(A)% famm 'JZ? U:*?1 K(B)X&« "J 2 £ 

K(C)£^T£^St$E^*®t£#^fr^^BJ^>/^St(A)s 

Bj^>/^f|(B)X&^>/^St(C)£*fiaT£^;£<h LTte, * V/^Jt 

2-th'P^>-4- (p^JU^) S§It^:I^bLT2-^drV-

4- U^JU^) KPdpv-< V 

£ 7°P >S*£SHb LT a -t* V -< V tl 7°P >l££ft5feft^tbf] 

(C LT £ £ £ if'T $ 3 o 

2-^7-4- (p^l/^) 

mm%7 5ij'4bL-cL-*?x->%&9cmz±mtz>ffij3x.&a-x*\/-

-r V^7°P>lt;&7$ y-fbLTL-P-r 

[0062] 

(1 ) #fg^*>/^ft(A)£*fgB£*y/^St(B)£©tNrftjbxXM^£ 

, a-t: KPdrV^;U#>I^b^(C^ffl^#T. fcfj&-f£ a7*JJU 

(2) a-^drV^^^>lHb^?:7$ ̂ bLTMliSt5L-a-7$ JWi 
4t£;*<mzm&rz>mt)%^T&$y«7n%:s TM o) T?#e>*itca-t 
*vti)\s#ymit^mzftI±T, MfatZL-OC-7$;mit^m&wz 
urns 

L-a -7$ y|tfc^O)M^)iTfe^>o 

[0063] ±@Ea-fc KP^^JU/KV^b^^LTtt. j£ (4) : 

R2-CH (OH) COOH (4) 
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R2(i?km-e&Zfrs Kitl -1 0©$§^ L< 

T£>£A\ S&gfiDj7^ S\ 7$ A ^ J 7)1^)17 $ J, V7 

)15-)17$JS 7)1*117$ K\ ^7)1*117$ K\ ZJUPdpX 7)1 

tKPdpX ?<-)lt) 7°k ^JU^dp :>,/[•& L < (iZJUPdp^JU 

7$-)l$:mTZ>®zm%L 1 - 1 O0g«t L < li#ll£^J|*© j^U^UgTfc* 

A\ t/c(i, 1 H--r ^yy'U^USs 7x-jUSs 3' --rvKU^USs p-

t: KPdp:>7x"JUSt L<(ip-7>'UPdri>7x-jUS"eS)l'J. fulBS^ 

1 -3T£>£ ; 

a - t: KPdp'v^v'U/KVltfr^tf btl&o 

±IEL — a — 7 $ J It'fbn" ̂  h L T (is L-7^/^7^rX L-7^/^7^r> 

It, L-^T^-fX L-<f)l$$y, L-tXfi/X L-

•fe'JX L-Xl/^-X L- h U 7° h 7 7 X L-^Pi'X L-Z^-X 

L-'fVP'fi'X L-P-f:>X L-p^^-X L-7x~jU7 

^ -yRxfi-s^iJ ytfmibtis fcftLOi. L-Z^-X ^ji/X L-

-f 7P^>X L-P-f:>X L-L-7X 

-/<•; bti&o 

[0064] ±!Ba - t: F n* is tlJltf yMik-n^t LT. ifS L < (is a-th'Pir 

$/--f 7£ 7°P >It££>If £ £ <hT$, ftjfct" £ oc~t*Vt>)lt<yB.it 

SWat LT(i. <x-t*V-< 7;b70P>It;&#Hf£d<hfrT$. ftJfct"£L 

-a-7$ yi^b^«h LTtis L-P^>>£#Hf£d<hfrT$£0 

[0065] ±§Ba - t: KPdp^;bJU#>i^b^t)<h LT, if S L < (i. #^a - t; K 

p ̂ -> t )it<ymt^^^i^ ztiv^s ttjfctz a-t*vti)it<y 
It^bciWat LT&s iZfl&a Z 

ft JZT& L - a - 7 $ y I^b^t) t L T (is #^L - a - 7 $ J I^b^t) 

tfZ>Z£1? T££0 

±§3^a-fc KP**>2JJU<KV$£ LTli, 5fc ( 1 ) : 

OH 

(1) 

COOH 
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R t 1 - 8CDZJUdpjUg^glf 

j 

VTjk^tl- t: 

±§B^ (1) ~Z7js-$UZ>1kl%a ~ t: 

/7 Jf (A) <h *fg0£ * > / ̂  ft (B) £ © IN "f tlfrX &»=£ £ £ n-T ?# e> tl £ 

-^-drV^>/U#>Itjbci^<h LTtis 5& (2) : 

O 

R 1 &fu§B<h^] ; 

T? ̂  £ tl £ #fife a -1 dp V J U <J\ > It ifI^U 7jk £ tl £ 0 

±§B^ (2) "C^£tl£^fllEa -t^VtUi/TfiyMlZs ^ >A^5t(C)£ 

^ffl^1±Tt#^tl^#^L-a-7$yi^b^«h LT(i. ^ (3) : 

NH2 

R1 (3) 

^S COOH 

"e^^tl^#?lL- a-7$ y Itfr^y^^tl'So 

[0066] ^ ( 1 ) CDHfila - t: K P dpJ[•#>!£, ^ ( 2 ) CDHfila -:tdp y^JU 

#>!£, 5$ (3) ©#^L-a-7$ yit(Cfc^NX, R^il^tl^ 

S^£tlTlNTt<UNC 1 - 8(D77)l*)imz.&lj&C 1 - 8(D7)l*)l& 

«hLT(i. X^JUS. 7°PHMUS. -f v 7°P fJUS, 7° 

^JUSs ^dp^/jUSs ^7°51,'US£<£tM^51,'USfr$y^£tl 

^ o 

5& (1) "e^tl^Hfila - t: KPdpi/^jU/Kvlt.h LTtis 

2-tKP^>-4 - l§it 2 — t: KPdp5> — 4 — 

(x^U^) l§it 2-tKP^>-4 - (7°n¥)\s?t) |§it 2-t: 

K P dp 5> — 4 — S&8L 2 — tl KPdp5> — 4— (^y?JU?t 

) SS8L 2 — tl KPdp5> — 4— (^dpi/jU^^-) |§lt% 2 — tl K P dp :> — 4 

— (/S-7°51>'U51^") l§Its 2 — tKPdp5> — 4— (^"^7 
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o 

^ (2) L"C&* 

&s 2-**7-4- (p^U?1*) l§it 2-**7-4- (x^JU^* 

) l§Its 2-**7-4- (7°P HMU51*) l§Its 2-**7-4- (7> 

JU51*) SSSL 2-**7-4- ('O^JU^1*) SSSL 2—**7 —4 — 

(/s*^^^*) 2-**7-4- C'^^JU^1*) SSSL 2-** 

7-4- C*^^^^*) 

^ (3) ^n5tttL-a-7$ LT&, IfWlClittill 2 

— T7 $ y — 4 — (;><-^JU^1*) 2— J7 $ J — 4— (x-^JU-^1*) |§lt 

, 2-7^7-4- (7°P HMU51*) l§Its 2-7^7-4- (^JU?1* 

) Kits 2-7$y-4- 2-7$y-4- (^* 

1£I£, 2-7^7-4- 2-7^7-4 

- u<7?)\s?x) &m%m-fzz£tf-e$2>0 

[0067] R ^^tl^S^tlT^Tt^C 1 -8(D7)\s*)\s&t LT&, * ? 

JUSfrfcft L <s ^ (1) T^£tl£#^a - t KP*:>;b,iU*;>It<h LT 

2 — t: KP*5> — 4— L<te^tl5o 

[0068] ( 1 ) (C£^T. a-t KP*i>--r 7^7°P>It 

£Slt <h L /cif^rIi ( 1 ) (C £ IN T a — * * 7 — -f 7 t 7° P 

£>tu Ii (2) (C^3l/NT L — P-f ^ 'Qtl-2>0 

(1) 2 — t: KP*5> — 4— 

*) SS$£Sft£ Ii (1) (C£LNT2-**7-4- {*? 

JU51*) btls Ii (2) (C<13lNT L — ,X 51* — Vfrt#<Qtl'So 

[0069] ^0|ll^;i01i (1) 

m*(Djfm?\ a-t KP*^>^;U#>I^b^(C 

i (D (DfcjfcKizm&ztiTtKkvLs 
X©Milt)iz#£ tl£MlTfu§EJ5 (Cjll*£ tlT t <UNQ r 
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t <D%Mmt zo ^0^* > /it (A)*fgB£* >/^ it (B) (i^e 

. i^*>/^ft£P- FTZrf'JZtls*? 

u < &?(Dmmiz^£nzmm?-±BZ%jtimizmm$ nr 

Itlb^r tl tZ ft m £ 1t £ /c ̂  

IC, $yxJ£\ *fg0^>A^lt(A), *3§0,B* V/^M(A)©@ 

^btk *fg0£* V/^ft(A)£p- FTZrf'JZtls*? FtffeZMmizm 

§E^ft$E^*©Mii^£. (1) ©SJ^cJi{*T£ 

*fgH£ * > / ft (B )^-th*p^>M# >iHb^t) (C £ -tt £ /c to 

flUtf. *fg0£*V/^ft(B)% *fg0£*V/^ft(B)©@ 

MitMs Ftfm±Mmiz& 

§E^lt$E^{*©MiIt)£. (1) ©J5J&SUcai&-r£ 

Z. £&-?%%>o 

*fg0£*>/^ft(A)£P- KT£tf U U*?1 Kfr?si«(C>IA£tl 

Tfc£^ftfe&teXtt^©MStl£. *fg0£*V/^ft(B)£p- KT£tf U 

d) ©sj^cji{*£tiTt<u\ 

ft(A)£p- FTZtfVZtl'X? K£*fg0£* V/^ft(B)£p- KT£tf 

U HO 1st? K£©M^tfll-©^i^J]&lc$A;*ftT&£^ftfe&teXtt 

^(Dmm-hK ±§ESJ^Cjl{*£tlTt<U\ *fgB£*V/^ft(A)£=l-

KT£tf U K£*fg0£* V/^ft(B)£p- FTZ#1) ZtlsX? 

Kti, <fciN L 

K£J£——0U3.1& XP^E —, * — 
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KCD^jvetucji 

=yO S-7,*^P VCDJ;9&*ti£© 

i>7> Vuy^&t^ny t LTi^'J K£^li£l±£ J: 9 lz^< 

0^ — \^g0j^>A^St(A)£=i— KT 3?^ U* 

51 K£#fgB£*y/^ft(B)£=i- KT£^'J K(Z)^-ftlA\ Xtt 

[0070] if0|ll^i0xg (1) &% MMs 7kJktfmim(3--zi?y77$ K 

7f-V^'3?^l/tf K (J^"F, N A D + <h§Et~ Z1 <h t S)'2)o ) 

<DftfcTtzftt>tiZo HS^Jc^src&oTfcJ:^ 

o MSJTK;^Km^ btl£Mii^y t LT(is mA.ti\ h'JXtKP + ̂ y 

s'jymi-h*j0A &u<&'jymt>'j0Am®uym 
J7 Jit) 'J #)SilL h U 0 At L < D 0 A^©Mt7>/U^ D # 

SilL X(is dtibOW^a^if^ibti%>0 

[0071] (n 7jacj&n*T##^g££/&suc: 
ft LT(i, flUtf. t-7> 

JU^Jl/X-T^k ^W^Pt°JH-fJk Th7kh*P77>l©i-

; drStx^Jk g^x^Jk bJk M7>Jk 7°PH°*> 

Itx^Jk 7°P ; KJUXX ^^+)-ys 

p/s*Ht>% -f y*^>iF©j^b7kll§i; ̂ y-Jk x^y 

—Jk 2-7°P/V-Jk 7*y—Jk t JU#07JU=1 — 

JU§S ; ^ 7-tz h y%(D>T K >11, 

7-tr K — h U;U^©- h 'J>»HSs JkXfZtlbO^Wmibtl£0 

[0072] famm&l5:&(DJ:& (1 ) (ca^Ttis &®L$k£L-Cffi®? (c o f a 

c t o r) iffijffi^tl&tc&bs jfi^ (coenzyme) 

£«n-3£<u\ mu^tizM&mtiLT&s mitmi3--^? 
yy$ F7T-yVjL<? vt? K (NAD+) ^fbsn/s --p^>7$ 

KU >@f (JJTF. NADP + t!3tcttfci.o ) 

& Z. ti fr tf $ §0 SffTifo'i) 
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Ltfi< (DifUt IA\ 

(1) a-n 

2-th*p^>-4- KP* 

i/t)Jl>7KyMXl£a - t: KP*i>--r V^7°P>It) (DM.it Jx.J&(DMftlZ{¥ 

i\ N A D+tiMTuM(3 — — P ?yy K7f -yV 5? ^ K 

(J^"F, N A D H tmtZtlbfcZo ) 

ADH&, NADH^I^bM (NAD+) V/^ft 

A D + (CMTd^fr-e$^©T\ ±IEXi (1 

) N A D H£N A D + lzmmtZmtlZ^TZty^fMZ 

£ £>(C#fe£-t±Tt <fcl\, ±§EIi (1) NADH^NADt 

If, M&fi"C<fc<, SStfe^a-tKP^ri/^) 
j u # > m.i b-git <D m t m=E J U t ^ n \xT-e & * 0 

NADH^NA D + LT^ 

U >Pl»KSl®Sl^©^I»KSl®S^ MTUSSIS ZJUP-JUJ&TKSI® 

n, z^yiuwusit x&. NADH^bSfHtf# 
tfe>ft£0 7$ LT(i, **v/^ft(C)£#tf£;i£tf-e 

Baci UusS(CST^^^©P-r 

tfzzttf-ezz o 
NADH^NA Dnc^-r^t^^^T^^V/^SfrNADHI^bg^-eS) 

flUtf. SJ»(CFAD^£jQ7lTt<U\ NADH 

£ N A D nc ̂  T £ t^J £ ̂  T £ ^ It NADHIt jbg* T? & £ *1^ (C tt 

s ®SHb7K^lcg£#i£ft£o Is&icj; 

iz^vTuoft^wMmtzmtzttf-zzz®-?, ±iExi©sj^^ft(c, m. 
&4k&m* izm&rzmti$:£Tzfy;<?M$:$ biz±±&$-& 
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kti&o 
[0073] NADH^NA DHzm&t 

& $ nT t <t IN u m(ovmm 
<fciN0 \^±ty(09mm\ tit 

. ±&(D 
tf, NADH^NA DHzm%tZ>mtl%:^tZ>$y/Om%^- KT^^U 

z$yy<?M%=i- vtztf'j z? is*? Ftfis^mi&izmA^tirtezm 
ftfe&ttXtt*©MStlJb<±I3£Jfc2Uc £ b izmi^tix t <fc V/NQ 

NADH^NA D + lzmmrzmtl$:%r£$y^?W$:=l- FTZrf'J z 
? is*? Ftf^MmizmA$tiT%:zmw$mi*x.te?(Dfi!imtyt, mm 
fc7m%ft?wmmizmmrzmti$:£Tzfy;<?Mz=i-K-T*#1; 3? 
o \y^? Ftf^mmzmx^nTUzmm^w^t^om^tyt-hK ± 
§S£j&m izm&z tir t <fc IN0 

NADH^NA D + lzmmtZmtl$:%rZ$y^?M$:=l- FTZrf'J 2 
*? \st? Ftmk4k&m*ft:?iim.mizm.&Tz>ffiti*mT2>$y'WW% 
P- K<h(TO#fr^-©?si«tC^A£tiT&£^ 

±BZ&.fcmzm&-Ztl-C*,&\,\ NADH£N 

Tt <fciN u ^ <fciN0 

WTK'J K£J£—©^*—XP^E— 
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—U =7^ y®£ 

hP>£#fr*^P><h LT^'J \s^=5- K£fgll£l± 

Z£?lZ'<t*-lZffl.fr&A,-e*,£\,\ NADH^NA D + lzm&TZt th* 

p- Ftzrfijztis*? FtmMfcTkm&ftTwmm 
IZg&TZffiJj&GTZfysWM&i - FTZtf'J Ztls*? PWfti 
A\ ti~€ t <£ tNo 

)£p-FTZtf'J Zfls*? K\ NADH^NA D + lC^&f £t^j£^t" 

£^>/^lt£P-KT£tf U U*?1 K\ 

miZg&TZffiJj&GTZ*>s<?M&=i - FTZtf'J ztls*? KfrP>& 
2£LtCD#'J \y^? Kfr^-©?si«(C>IA£tlT 

±§ESJ^CJI{*£nrt<fc^Q 

[0074] ^0|lI^;i0Xg (1) flUtf. 7K. a-HKP* 

i/tuitfyMik-SMi (flUtf. 2-tKp^>-4 -

CD^flfea-fc: KP*s>^JU<Kv8Hb-^X&a-fc: KP *:>--f V2J 7°P > 

It) WNADt^ *fgBJ3*V/^ft(A)£*fgBJ3*V/^ft(B)£0lN-fft 

JSM^C i; y ££££<£ y?rfeft£o 

[0075] ±§E;&&lC£tt£J5J&0#CDp H&feg.MlRt Z Z ttf-CZs IlpH»3 

omm-zfo&o 
O'CCDiBH-e&So 

[0076] a-th'p^>il Jl/tf V^fb^tl (0!l A. 2 - H K P * *> - 4 - (p< ? 

)l?t) SSSNIfiD^fifea - \L K P *$/2JJU/K VgtXli a — t K P *$/ - -f V 

^7°P>It) 0^bJ5J&0iIfTlcm\ J5J»^©N AD+ttN ADHIC^I 

£ft£o <fcoT, ±IBXi (1) ©JSJ^F^C, NADH^NAD + Clif 

flUtf. J5J»^©NA 

D H©iitftm^/cy(Dmm, IP*>. tu 
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fiM.it (DM ft= 

jxicm 
zi£\ 2-th*p^>-4- mm(D^m,a-\i KP**>* 
ji>7$>$&ik'£yax.&a-£. Kp*i>--r v^7°p>it) ©i^^pvh 
^7 7 -T -#ic <t y ##rf £ d <h (c <fc y >£<& & d t fr-e $ &Q 

at^o. 5we.nn oen® 
15 HITS) •So 

[0077] 2-**V-4-

SSSNIfiD^fife a -1 * 7 2J Jl/<1\ VgHb n^Xli a - * * V - -f V ^ 7° 

P>I£) ©H]J|Xtt. -JilS!lCfte>tlTlN£ftE©:£&Tft*.tf <fcl\, 

SM©iWiiiii^ il!fs}#^©«il£s j&^Ccty 

i)7A^P7h^77^- d tiz£ y, @ft<h 

f £ Ib^rt) £ ft Ml" £ 15 If b tl £ o 

[0078] ^0|lI^i0Xg (1) -Q%t>tltca-**Vt})\,tfyW. (flUtf. 

2-**V-4- WsMM(Dlil%a -t*-Vh)V^yMitaty 

Xtea-tJrV-J Vt)7°U>M) £. Lfc 

m, Ii (2) Ii (1) ®M^Ii (2) (D 

ii d) -z%btitca-t*vt\)i#yM 

($yxJ£\ 2-**7-4- WiMM(Dlil%cc 
>i^b^t)X&a-**y--f 7^7°P>It) ^Ii (2) 

-e$£0 

[0079] ^0|ll^;i01i (2) 

% a - * * 7 ̂  J U <K > Itfba'iZ ft £ -t± Z> tc tsb (D Jx Jfc ̂  (C }!{£ £ tit# £ 0 

**V/^ft(C)tt, ffM^tl/c^>/^»©ff#J-e±IEIi (2) ©£]&& 

il^ (C # t tl £ Ml-etu IEJS (cjii* £ tix t <U\ r atiroiiij 
tmmizmwkztitcbfDzmmtZo 
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tlT & <k l/N0 

MTLISS &$y$<7W(c)s 

^»(C) =l — KT£tf U V/* 

±§Eii (2) 

[0080] ^0|lI^;i0Xg (2) at, TK. 7Vt-^A^>St/NA 

D H#©M®ffi©#£"Flc:?Tfeft£o 

tl (Z)Plft(<_j^ UN |Q *P ~C t <£ 1/^0 

^£>ti£MSj£y<h LT^, 

. U >I£f" h U 0 A t L < & U ymti U 0 A^© u U It 

mi- K U OAt L< &Ml;b U 0 A^©Ml7JU;b U#S^ Xtt. 

© I^ll ^ if btl^o 

(2) (cfc^NTti, 7K(CJPA.T^)^^J5J^^(C 

^#£l±£d<ht-e$£0 LT(i, t-7> 

JUp< f;n-^Jk yy Vfn^JH- 7^k T h7t KP77>i©i-

; ^Itx^Jk g^i^Jk Mt7°PtMk Mt7>,ik 7°Pt°*> 

Itx^Jk 7°P ¥tym~??)im(D±X?)im. ; hJUxX ^ 

p/s*Ht>% ^7°^X -f 7*^>iF©j^b7KIMi ; **y—Jk 

—jk 2 — 7°pAy —JVS ~7$;—)w t 

; V* Tiz h y^O^r h >11, 

7-tr h — h ium©- h <JJl>$Ms JkX$Z.tibOT*t;tytf^ibtiZ>o 

[0081] ^0|ll^;i®lg (2) (Cfc^NTti, Z^ySi^^Lt/Vf-

0 A'f If, —0 Ai^jb-n^fr^JP 

£ti£0 »^ti^7>;E-OA^b^«h LTti, fly*.#, tittmyy^-

OA, ^ItZV^E-OA, J^bZV^-OA, li/Vf-^A, 'J >MT 

>f-OA, TKI^bZV^E-OA, le^Vf-'JA, fti7>f-^A 
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f s Sl*efc5 afctt^tULt 
T?s>y, jsjfcu^ic^jn LT&< IA\ 

[0082] ^0|lI^;i0Xg (2) IcfclNTtt. TiEf (c o f a 

c t o r) if, (coenzyme) 

M£ti£li®ll<h LT^ /S - - =l ? 
yy$ \z-r?-yVzo MTUM /S - - =i ? y T $ ^y?-yv 
Z<?[st?wyIt (J-MTs N A D P H tmtZ.£1bfc%o ) %mfZZ£ 
tfVZZo JxlfcMftlZ&tfZMB^fDwtes M%s &WV&Za-#lrVtj 

)i/rfymikSty(Dm£miEJi'fr£fcte^tiix±?£>i'Js fcjfcHfiffifeizmn L 
T £<©#$?£ IA\ 

[0083] ^0|lI^;i0Xg (2) a-**V^;U#>It (flUtf, 

2-**V-4- (p< l§It^©#^a-^dpV^v/U/KVltXtia 

-**v--rv^7°p>lt) >MbJ5J&©iIfTic:#i\ 
©N A DHl£Mfcm/9 -~=l?yr$ FT-r^yisZfls#? K (N A D+) 
izm&ztl&o m$lZj:'>J£UfcN AD+tes N A D + ^HTUM (NADH) 
izm$Tzmjj££Tz$y/<?W£ftH$i±zz£izj:'>j^0 NA D HIC 

±IEXi (2) NAD + £NADH 

±IEXi ( 
2) ©J^^F^C, N AD + £N ADHlzm&T&mtl&tiT&t>s<?n& 
$ blZ&fc$1±&l§-£lZlA% MMs Mtm 
T?<fc<s 

J2TF-c£>£0 

N A Dt^NA D LT^ 

TKHSII. ZJUP-JHWHSH. KJWHSSI. z^yit 
If <Q ti & o 

[0084] N A D + £N A D Hlzm&tZ* y'WM&s ffM^tl/c^> 



WO 2016/006522 60 PCT/JP2015/069106 

Jit)izsstizMI"efu §BSJ^izmm$tiTb&\,\ r 

N A Dt^NA D mc^T£t^£^T£^>A^|t£=l- KT£tf U 3*^ 

U * 51 Kfr?si«(C>IA£ tiT 

3Uc}l{££tiTt <fcl\, 

[0085] ^0|lI^;i0Xg (2) ICfclNT. *^>/^lt(C)£=l-KT£tf U 

A Dt^NA D HlZ^mtZ>mtl%mtZ>$y^<7n%^-KT£tf U Z<? U 
a-* 

* V £ JU#ymttity IZftm $ tf £ fc#> CD J5J&& (Cjll*^ftlttcJ: 

^Blll^iroxg (2) ICfclN-C. **v/^ft(C)£p-K-T£#'J 

K «h N A Dt^NA D Hlzm&tZtfej3%^t &*>'<$ n*=i-

KT^^U 3?£ \y^? K<h©^fr^-©?si«(C>IA£ftT&£^lt$E 

&WX.&:t<DVmmti\ fu§BSJ^Cjl{*£tlTt<U\ **V/^ft(C)£ 

=1- KT£tf U 3*^ [st? Ft N A Dt^NA D H 

v/^ft£p- KT£^'J 3?£ Ktt, 

£tiT?si«^IA£tiTt<UNU IH 

£iWJ 3?£ K©^ft^ft(C^i£LT^^-(cM^3£A,"et<UNL 

s ^ h— 7>*^P y(D&9 &*ti£©:>7> h P ><h 

U 3*^ K£fgil£l±£ <£9 ** V/* 

/7ft(C)£=l- KT^^U 3^ K<h N A D + £N A DHlzm&tZtfejJ 

KT£^'J 3*^ K©^"ftl;6\ X(is ^ 

[0086] ^0|ll^;i01g (2) flUtf. TK. 7>^E-OA 
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NADH, ym.it nty 2-**V-

< &^©M ilt) tt^lZs t&miz NAD + ^NADHC 

if#, 
y i§pt Z> ZL £ i/Z <£y 

[0087] ±§E;&&lC£tt£J5J&0#©p H&feg.MlRtZZttf-eZs IlpH»3 

omm-zfo&o 

o'cmm-zfc&o 

[0088] J5J^©it£J£. £J&te*<Da-**VtiJl,tf>mk'£® (00*. tf 

% 2-**V-4- WsWm(Dlzl%a t))\/tfym.it n 

VJo 7°P>It) (Dm&faWV n^? h ^ 7 <-iHCi: 

y ##rf & d <h iz i; y &isb z> z <h fr-e $ &Q 

at^o. 5 0#^fre>#ji OBF^© 
15 HITS) •So 

[0089] J5Mtfr^©L-a-7$ yit (flUtf, L-P< ^*->^©#^L-a -7 

$yitx&L-p-r^>>) ©niJixtt. -jlS(c^p^tiT^^{3ES©^)i"etTA.# 

<fclNo 

mz.&s sMt©5i®. H#K mmmtmoxmw* 
s y t>z>AO Px' h^77 -f alf^^M^-nto-ttTfr? d £IZ 

<fcy. 

[0090] ^0|lI^i©Xg (1) <hli (2) <h£. —D<D&fc$k-eft?Z£ 

d©*!^ *fgEE*V/^ft(Ah *fg0^>/^||(B)&tj^>/^ft( 

c) ^ ti^tiffl* ©m^±§ESj^cjii*£ tit#&0 

£tifc^>/^lt©m^±§ESJ^cJl{*£tiTt<UNU dti<^>A 

£ It *m^t £ fi&£tix ©Mii^ iz # t ti & ff#J-e±§EJ5J^ (c 
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^g0j^>A/7ft(A)s KmRtyWRWBrt**>/^st(cm, zti 

g»gL< 

*%m$y^ow.{h)ik^- vtztf'j z? \sj? Kfr?si«(c 

TZrf'J *0 \y^? 
tytWtt*^>A^lt(C)£=i- KT£^'J 3?£ \st? K 

A £ tiT ft £ ©Milt) £ fr\ ±§3J5J&& (C 
m&ZtiTt, <fci\, *&BMfy/<?M(A)&=i- VTZtf'JZtlsJ? Ft* 
&BJl$y/Wn(B)&=i- FT&tf'J Ztls*? FtCDVttifrXteifigts 
**>/<?n(c)&zi- FTzrfijztist? Fttfm-<Dfe£MifcizmA$ 

±E3JxJfoMlZfiEtit$tiZt> * 

ftBB$y/<$MW%=i — PTZtf'JZtlst? Ft*ftBB#y/<?M(B)& 

=i- FTZtf'J Ztls*? FtWttifrX&ifigts **y/<?M(C)&Z] 

- FTZtf'J *0 1st? Ktt, ttiTtiM'*# tiTfe^M 

nrt <ti\, W&fDtfvztisX? 
7°p^-^-, *-5*-*-^0fg3raimciii:b£^$£±ss# 

S—3.*^•>©<£•? hPV^WPVi: LT±I3^U 3? 

£ <U\ *fgH£* V/* 

£ft(A)£n- VT&tfV *<7ist? K\ *fgB£* V/^ft(B)£=i- KT£ 

U 3?^ U * -51 K.Rtl^ St (C) P — K "t" -i> "J 3^^ \s~%? K 0 lN if 

tlt\ X&» 2£Ltjb^ ?sii|ffl^(Z)^'fe^±(C{^^tlT:fci;l/No 

[0091] *mm^fe(DJl^ (1) tig (2) <h£—O0SJ^-etT9*I^© 
Jxlib&s ±M(D*^B(2) (DKUhlZ?$ UfcfxIJhfi&RZ/JxIih 
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ii (D iz&tf z> a-1 JVtfyMikSty (fly*.#, 2-th* 
• *:> —4— SSSNIfiD^fifea - \L 
- t KP*^>--r V^7°P>It) ©^fbJ5Jfc©JI?TlC#l\ JSJfc&^CDNA 

D + liNADHCl^n-So Ii (2) a-**7 2^1/#:/$ (fly 
2-**V-4- (p< -^dpV^v/U/KVlt 

x#a-**v--rv^7°p>it) ©g7cft;p$y<bJ5j&©£fTicm\ s 
M^0NADH(iNAD + C^tl5o <fc^T. ^0|ll^;i01i ( 
1) <hii (2) <h£—t. mmm (NAD+M'NADH 
) zMmmizzv-wrjisTzzttf-ettZo 

jxitom&tts Kp+^^M'viM (fly 
Zl£\ 2-tKP^>-4 - h'P^>i) 
Jl/rfyBgfcStyXtea ~ t. KP*i>--r 7^7°P>It) 0i^)S^P7h 
/f ^ 7 ̂  -^c <fc y ##rf & d £ (c <fc y >£<& * d <h fr-e $ &Q 

at^o. 5 0#^fre>#ji OBF^© 
15 HITS) •So 

yit (flij*.tf, I-^?t-ym<D^l%l-a-~F 
$yi£x&L-p^>x ©0W. ±^®^f0ill^;i®ii (2) <om 
-&£mmzft?z£tf-ei*z0 

mmm 
[0092] ^stefly^(ci:y^0^^M(ci¥iiffl(c^0^'r^fr\ ^mm^tibco 

^Stefly (c j: o T PS M £ ti & t ©T? & & i\0 

[0093] #^flyi (Ifefel* D N A ©ilM) 
2^05 0 0ml #7^3>P(Ci£±fe (TK 1 0 0 m I (C^UP-32 gs # 

U^7°h>0. 5 g % i#Sx*X0. 3g, ^i + XO. 3g, fikM7>t 

-7A0. 2 g „ <J yM2 7KMt) >J 0A0. 1 g % flfegtV 0 A 7 7j<ffl 

tlO. 0 5g»U 2 N0HC I T? p H £ 6 (CilS L/ct ©) Zttl?' 

til 0 0m I "foAtU 1 2 1 °Cei 5^flilUfc0 
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0 °C (C T 4 <7 n=£rt<7 $ — • T— K 'J7^ 

>7v (Achromobacter denitrif icans) ATCC55564^CDipS)S^:^' 0 . 

3 m I t-DmX, 3 0 °CT 2 4 L/c0 ?# b tltcQWfa* 8 0 0 

Orprn, 4 °C (C T 1 0£fH5I/t>#SI U 4Cfc»^fc0 t# <Q tl/c;;fcjg&£ 

0 . 8 5 %j§£im[7j<. 5 0ml T/7k/^ LT, 3 . 5 g 0 

t#<Q^ QIAprep Genomic-tip System (QiagenftM) 

MDNA (£IT, WDNA (A) (hIBTo ) £?#fc0 

[0094] 1 (*fgB£# V JL <7 \s*1- V 'J 3* £ K(B), d 

tl £ £ ̂  ti^f tl# ^ . MtHc ̂  t & 

&fo(DWWk) 
( 1 ) 77^7-M 
i3^y#^9fr^ 1 2-e^^ti^^si3^y^^ti^ti^'r^* u P*3^ u* 

51 "7 — tknfiZ't•So 

[0095] [^1] 

-fe- -s?— T 7-~f-7 -< N' — 

SB»^9 : 
CCATATGAAAAAGCTCTCCATCGCCCAAG 

O : 
ACTCGAGGCCTTCGTGCGGCAGGGCTTC 

sa»^i 1 : 
CCATATGAGCCAAAAACCGAAAATCATCG 

2 : 
ACTCGAGGCCGCGGGCTTCCCACACCTGC 
GGG 

[0096] (2) *fgB£#'J 3*^ K(B)£^frM&*.'<£*-

u =f3?£ K7°^K^-<h 

IB?y#^ 1 OT^^tl^* 'J \szb=$- K7°^-T -?-£%mvTs ±§Blfe 

MDNA (A) £S£^CUTT§3J5J&&M/rCPCR£?rc>fco 

[0097] 

»DNA (A) 1. 5/x L 

dNTP(i§-2mM(Z)mixture) 10/x L 

7°^^ "7 — (50pmol/yu, I) ^§-0. 3/x L 

2xbuffer 25yu,l 

KOD-FX(IU/MU 1*tl 
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JHMTK 11. 9 IJ, I 

[0098] (PERKIN ELMER-Gen 

eAmp PCR System 9700) izizv SU 94<ClCT2£f^S L/cft, 9 8°C(CT 

1 0#P^lN-e 6 0°C(CT 3 0#P^^lN-e 6 8°C(CT 6 0#F^©f£;S+M 0 

)V% 3 0 o tc.m. 4 °CZim L fc0 

^©&, ±IEPC RJ5Mt©-^;&7^P-X^r>'UBE)7l(S!](C^L/co $J 

1. 1 k b©DN A©A'> Ktltco 

iU©PC RJ5Mt(C$iJ®gmNdeIMXhoI^JPA.T D N A £=fi$f^b£ 

1±\ tltcm 1 . 1 k b © D N A L/Co 

7°^X$ K^^-p ET-2 2 b (7/<^x>ttM) £*®HNdei;& 

t/xhoncj: y -fi^b£-t±\ gumi?nfc^^-DNA^llfco 

ZtlbOMWk^tltcD N A£;f^U T4 D N A 'J tf—-f ?-**/ a 

>U tf^tl/c^-r^-^a >)S-eE. co L i DH5a L tc0 

m b tl5 0 M g /m I ©7Vbi/'J 

i£ife"Ci£^U ^^LT$/cP •--©^fr^8 P • 

fco jl£££tl/cP P--£^tl^tl5 0 yu, g/m I ©7>t%> U 

•2>SI L B igjfe 2 m I (Cgffl U SSifcW*T 3 7 °C, 17 L tc 

o ^^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co IX y !±i£ tl/c7°^X$ K©^tl^tl©-^£frJ 

mmmMemmhouz*y L/cm, z# P-XWBE^KHCI*L 

fco 6O©7°^X$ KtCfc^NT, ^Jfveftftjl. 1 k b©DNA^±!B^^ 

^ - (CjfA^tlT IN £ d <h tltc0 Ztlb7°^X$ K© 9 © 1 O 

{^T^^1. 1 k b©jfAD N AVik&m^ftffiLtctZZ, ^iDN 

A frlB^U#^ 2 tlZ>M.mm *kMt Z> Z t MBS L tca Z(D 7°^ X $ 

K£ p E T 7 7 4 IB^U#^ 2 tl£^SlB?miB?U#^ 1 

yitlB^y^rP-KT^o 7°^X$ Kp E T 7 7 4 |B?U# 

^1 jtiii-fa6is©t^f 

^>£#^87$ yitlB^y (IB?U#^4 5 : LeuGluHisHisH 



WO 2016/006522 66 PCT/JP2015/069106 

i sH i sH i sH i s) £ tltcT $ J WM¥\ikM't £ * y^<7ft RTtg^C<fc 

9(Cf£!+£tlT^£0 

[0099] (3) *fgB£#'J 1st? 

1 1 u =r*£ 
<hlB?U#^1 2V^t*tlZ* 'J =f2£ [st? ±§E 

D N A (A) IsZs Expand High Fidelity PCR System (P:> 

i. • V4TV i ttM) % ^ /c TIESJ^M^-e P C R £ ?j o fc 

o 

[0100] 

IfefeflsDNA (A) Ul 

dNTP(i§-2. 5mM©mixture) 1 ix I 

7°^^ "7 — (20pmol/yu, I) i§-0.4ju,l 

5xbuffer(wi th MgCl2) 10/x L 

enz. expandH i F i (3. 5 x 103U/m I) 0.5yu,l 

JHMTK 36. 7 u, I 

[0101] ±§EM$©J5J&&^^fc^£+f-VJU+M (PERKIN ELMER-Gen 

eAmp PCR System2400) izizy SU 94<ClCT2£f^S L/cfi, 94°C(CT 1 

5#r^^iN-e65°c(cT3 o#r^^iN-e72°c(cT 1 ^©{£^+M i o 
®^Tt\ 94°C(CT 1 5#^;^lN-e70°C(CT 3 0#^;^lN-e72°C(CT 

1 ^©l£^+M 2 0 ®?Tl\ ^ ^(C72°C-e7^^M# L/Co 

^©ti, ±IEPC RJ5Mt©-^;&7^P-X^r>'UBE)7l(S!](C^L/co $J 

1. 0 k b©DNA©/\*> K^tl/cQ 

miJ©PCR^mzummmndemmhoi^\iz.x. DNA^-mmt 
$-t±\ wmmt^ntcm 1. 0kb®DNA^iLfco 

7°^X$ K^^-p ET-2 2 b £*®HNdei;& 

XhoIlCJ; y -£-tt, gfHSfiHbi?nfc^^-DNA^llfco 

dtl^©ffM^tl/cD N A^r^L. T4 D N A 'J tf—-f ?-**/ a 

>U >a V^TE. coLi DH5a Ltc0 
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mbti5 0 » g /m 

i£±fe-ei£#U UT$fc3 • =1 • = 

fco jl£££tl/c=l 0 yu, g/m I U 

•2>si L Bmm 2 m 1 izmm L. sti$w^ -e 31 °c, 17 etr^jsMiM L/C 
o ^ tl^tl(DtaWkMWt)x ^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co M !±i£tl/c7°^X$ KO^tl^tlO-^frJ 

mmmMemmhouz*y L/cm, 7# P-XWBE^KHCI*L 
fco 6^©7°^X$ KtCfc^NT, Okb©DNA#±IB^^ 

^-(CjfA^tlTIN£ d <htl/co d tl 7°^ 3> $ h*09^01Oif){ 

0 k b©jfAD N AVik&m^ftffiLtctZZ, ^iDN 

A4ztMBSLtca zo7°^x$ 
K£p ET4 3££mitc0 IB^S^4-e^^tl^^SlB^(ilB^S^3-e 

^^tl^)7$ yitlB^y^rP-Kt^o ^7X$h'pET4 3(i% IB^S^3 

J mm<Dt> )lt<*is3imlZs (D\l7,?Vy 
^87$ (|B?y#^4 5 : LeuGLuHisHisHisHi 

sH i sH i s) £ tl/c7 $ J ItlB^y *mt £ $yrt<7 ft £fS3E RTfgfc& 9 IZ 
mtztirvZo 

[0102] mmmz y«7WWRx?*%m$ y^twttXDmms &xtiz% 

d) *%m$y^ow($) 
^77$h*pET 7 7 4^ffllNtE. co L i BL21 (DE3)Jfc£Jl2ftfe& L/c0 ?# 

£>tl/c^St$E^{*£0. 1 mMffl I PTGih50ju.g/m I 

L B i£±fe 8 0 0 m I (Cgffl U 3 0 °C, 15 

L/c0 % b> tl/cipS)S^:js/L>^il Ls /Ss^^rt^/co tl 0iSIft^]4 . 9 g 

0. 5 M NaC l(h 5 mM-f $ *?sJ—)\/ <h 2 0 mM'J yWi/iy 7 7- (p 

H 7 . 4) (JilT, Ay >7^ y^f^^y 7-t$itZt^h^>o ) 4 0mUC 

ML. vJU^kT-XS/a V*J- RXfj3?X¥-X (0. 1 

m m O) £:^KNX% 2 5 0 0 r p m Ct 2 O^fl^Mi Lfcc tf'Qtl/c?® 
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W&Ltk 8 0 0 0 rpm% 4 °C(CT 1 0 Ls js/L>±;f 28m I ^ 

%tc o 

-f — 7^ ti^A (HisTr 

ap HP, K5mU (C7 7°^-T L/c0 Z.(Dt)^AiZ 

^2 5ml©/<-r >7^ yVrtv 7 T7-^^ 5ml/minT;,tLT#PM^>A 

^lt£}§!±!£l±/co LfcSt, 0. 5M NaCI <h 2 9 . 7 

5mM -f $^V-,/U<h£#fr2 0 mM'J 7 7- (pH7. 4) ^3 5ml 

LT, > A ̂ sa<£M£;§!±!£ i±/cQ 

47. ^ V-JU>j§Jt £ 2 9. 7 5 mMfr £>500mM(Ci^ 

1 20mM^f)27 OmM^5£0®^2 5 m I ^^IXL/c0 t# ̂  tl/c®^^Ami 

con Ultra-15 U 'J (C{* LTJjj^Iftlfc<fctf0. 5M Tris-HCl (pH9) 

^(D;<V7 ^2m\.(DWUW-Wk (40g^ >A^ft/L) £f#/c 

o t#^tl/cffM®*)S©2{^W0.31ml(h, 2-HKP^>-4- {*?)l 

W$Q(Dt>)VisO AM. qJcttM) 5 Omg, NAD+1 Omg, 

0. 5M Tris-HCL$gffi>$ (p H 9. 0) 0.04 m lN M7Vt-7A4 0 

mg, jktfu4*/ym<mmm m%mm±m) 6ou3O°CT 
2 4 0tP^}JS<h9 L/Co h^77<-

lC<fc£^fi##r£?ro;/co J5J&£ffllNfc2-fc KP**>-4-

) 5. 3%£j5£LT^£ 

CI tiftofr-otco 

[0103] (#*£«;#) 

tl^A : UNISON UK —C18(4. 6mm0X25cm% 3yu,m) 

: 50mM 'J >!££#& 1 2mM 1 -^7°^ K U ^ A7j</§ 

&(A&)£;p-fe h-h 'JMB&)£A& (%) : Bjft (%) =90:1 0©tU 

"n" T /^"n" 

/ii : 0 . 8 m I 

: 3 7 °C 
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JiHH : 2 1 0 n m 

[0104] (2) 

7°^X$ KpET4 3%m^ZE. coli BL21 (DE3 

tcMW&&to%0. 1 mMffl I PTGih50ju.g/m I © 7 > ' J > £ 

£ii L B igjfe 8 0 0 m I izmm U 3 0 °C, 15 L tc 
0 t# Ls /Ss^^rt^/co tl 0/Safr^I 5 . 2 g 

0. 5MCDNaCl<h 5 mM-f $ $'V~)U 2 0 mM'J 7 7- (pH 7 

. 4) /H>jOy^'y7 7-) 4 0ml[C|SU VJU^kT—X 

*>av*j- Stftf^XtT-X (0. 1 m m O) 2 

500 r p m(CT 2 0 ̂ FIMlLfcc 8 0 0 0 rpm, 4 

°C(CT 1 0^PP^JS/L>^H Ls 3s/[>±;f 2 8 m I £rt#/c0 

t#(Qtl/cjs/L>±;f)SCOi|^10ml^:;;1t3S5ml/min"T:'777 -f — 7^ (HisTr 

ap HP, K5mL (C7 7°^-T L/c0 Z.(Dt)^AiZ 

Hi2 5mi(£>Ay y?/<v 7 5mi/minT;,iLT#PM^>A 

^lt£;§!±!£l±/co LfcSt, 0. 5MNaCl<h29. 7 

5mM 'f $ ^ 1/-JI/ i: 2 0 mH 'J ViA V 7 7 - (pH7. 4) ^3 5ml 

LT, sa<fcft £>£(±1£ i±/cQ 

47. 5m I;,if P^C-f $ ̂  V-JU>j§Jt £ 2 9. 7 5mMfr£>500mM(Ci^ 

SMHC<fcyi!R^*V/^ft£Mi£-t±\ -f 

1 20^^27 OmM^5£0®^2 5 m I f#e>ftfc®#£Amicon 

Ultra-15 U U^7ttM)(C^LTS^)jilsai:t/0.5M Tris-HCl (pH9) ^(D 

(9g*V/^ft/L) £?#fc0 ?# 

^tl/cffM®*)S0.62ml^Amicon Ultra-15 U 'J (CT2{£)j§|fs L/c 

o %btltc§. 31ml(Z))®^s)S<hs 2 —tlKP*^ —4— (;><WtWMD 

AiH 5 Omg, NAD + 1 Omg, 0. 5MTris 

-HClMSi>S (pH9. 0) 0.04m I, 1iMM.J7y:£ — 0 A 4 Omg, ^.T^CK 

(fflftMHttM) 6 0 U<h Ls 3 0°CT2 4 BtHfliljl£ 9 

L/co £©J5Jfc&lc^£T§ElM£"C>$tt:£p-7 h^77'f-i:J:5^IM 
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Srfrofco - t: KP*i>-4 - B&BtOtDlis 

6. 9%£j5£LTV&Z. ttffrfr-itc 

o 

[0105] (#*£«;#) 

: UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM 'J 1 2mM 1 -<^7°$ >h U ^ ATK/§ 

&(A&)£;p-fe h-h 'JMB&)£A& (%) : Bjft (%) =90:1 0©fy 

"n" ~C /^"n" 

/ii : 0 . 8 m I 
: 3 7 °C 

JiHH : 2 1 0 n m 

[0106] (3) 

mmm2 CD (40g*v/^ft/D ©2M» 

. 31ml<h^Stefly 2 (2) (9g*V/^ft/L) ©2^)1 

ls>S0. 31ml<h Ls Amicon Ultra-15 ($ "J (CT2{§>J|$fs L/c0 

f#£ft;/cgfli>$0.31ml£% 2-HKP*^>-4- (^,/U?1*) 

£ AJ& (JlCjS'fbJ&ttlO 5 0 m g % NAD+IOmg, 0. 5MTris-HCl 

(pH9. 0) 0.04m l% T >f-^A40mg, Rtf P -f :> > 

JWHSil (fflftttM) 6 0U<h£;f^U 3 0fe3iflItUfco d© 
^ P x' h ^ 7 < - (C £ ̂ fi##r£?r o fco 

J5J^Cffl^/c2 - t: KP*S>-4 - (*?)\s?t) Ws®k(Dt))li/0 Aik(Dm 

(CftLTL-p<51*->(i4 7. 

[0107] 

: UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM 'J >!££#& 1 2mM 1 K U ^ATK;^ 

&(A&)£;p-fe h-h 'JMB&)£A& (%) : Bjft (%) =90:1 0©ty 

"n" ~C /^"n" 

/ii : 0 . 8 m I 
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: 3 7 °C 

JiHH : 2 1 0 n m 

[0109] en 

Bacillus sphaericus IF03525^^:Ss L/c L Bi^tfe 1 0 0ml f^T'ipSL 

s HK^O. 4 g fc0 ZKZ)S'f^Av'QOiagen Genomic Tip (QiagenttM) 

l\ — 3.T)[/lZtiW.(Oy5:)HZ LfcA^TlMD N A (Ji-IT 

. WDNA (B) (hIBTo ) ^ffML/co 

Journal of Molecular Catalysis B: Enzymatic, 23 (2003) 239 —247(C§E 

tl/cBaci I lus sphaericus IF03525$fc|±|^CD • -f :> P — K 

i3^y#^ 1 4-e^^ti^J^si3^y (GCCATGGAAATCTTC 

AAGTATATGG) U =f3? £ K7°^ 1 

tl^J^SlB^y (GGGCCCGGGTTAACGGCCGTTCAAAATATT) 'J =f2 ̂  U* 

51 "7— i)o 

IB^y#^ 1 'J K7°^K^-

±§Elfefe{*DNA (B) £ii§y(CLT, Expand High Fidelity PC 

R System (ni/n • '^ttl) tNfc^T©JxJ^^ikiU5£ 

TPCR fc0 

[0110] [SJ^S>Sil&J5^] 

IfefeflsDNA (B) Ul 

dNTP(i§-2. 5mM(Z)mixture) 1 ix I 

7°^^ "7 — (20pmol/yU, I) 0. 4yU, I 

7°;7'f "7 — (4pmol/yu, I) 2/x I 

5xbuffer(wi th MgCl2) 10/x L 

enz. expandH i F i (3. 5 x 103U/m I) 0.5yu,l 

JHMTK 35. 1 ix I 
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[0111] <7=7- (PERKIN ELMER-Gen 

eAmp PCR System2400) iZizy SU 94<ClCT2£f^S L/cft, 94°C(CT20 

#P^^T55°C(CT 3 0#r^^lN-e72°C(CT 1 . 5 2 

5 -c p, (C72°CT7^M# L/c0 

^(D^s ±§EPC Hi 

1. 1 k b©DN A©/<> 

miJ (D PC R&fcmz$mmmticoI%.XfiSmI%1]\iz.T D NA^ZIM^? 
-t±\ n^Hi 1. 1 k b <D D N A %mm L/CQ 

7°^X$ K^^^-pTrc99A £*®IINcoi;&t/S 

mal IZ J: y -M^it £ gfHSfiHb£ tl/c^£ ̂  - D N A %mU L fc0 

N A£;f^L. T4 D N A 'J #—izT^'f f—is a 

VU tf^tl/c^-r^-^a >)S-eE. co L i DH5a L tc0 

m b tl5 0 M g /m I ©/Vtfi/'J 

i&ifeTi&^U ^^LT$/CZ| •--©^^^8 ZI • 

fco jitfe^tl/cZl • 0 (J, g/m I U 

•2>SI L B igjfe 2 m I (Cgffl L. Stl$W^ T 3 7 °C, 17 L tc 

o ^tl^tKDipSI^^^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co M !±i£tl/c7°^X$ 

PSSffiNcol <hXbal IZ <£ y L /c^ 7 • - X ̂ UBE^K](C{* L fc 

o 6^©7°^X$ KtCfc^T, ^JfVfftHll. 1 k b©DN A^±§E^^-

(CjfA£tlT^£o<h;«§££ti/co Ztlb(D7°^X$ K©9^0 1 -DfrpT 

rcLD££tttttc0 

[0112] (2) 

Journal of Molecular Catalysis B: Enzymatic, 23 (2003) 239 —247(C§E 

tl/cBaci I lus sphaericus IF03525$fc|±|^CD • -f :> Zl — K 

T^^SlB^y^S^ LT, fu§E®H©1 1 3#@©7^->^yU ̂ >>(CS 

IB^S^I 6T^£ft£J&SBB?y 

(GTCGCTATATTACCGGTGAAGATGTTG) 'J 3'Z ̂  K (^>7.7°^ 



WO 2016/006522 73 PCT/JP2015/069106 

-f-7-) ts 1 7 -e^ti^sra (CAACATCTTCACCGGTAATATAGCG 

AC) U =f3?^ K (7VftV^^7^?-) 

0 I3?U#^1 6T-^£ti£^Sl3?U£^1-£*lJd^U*?1K<hl3?U#^ 

1 7 T?^£tl£J&SS35!J£^t"£* U K <h £ 7°^-f x'-

Ts HMJ3 (1) lZ3Zm<Dm&z.'<t*-pT r cLDZmmzbT. Qu 

ikChange II Site — Directed Mutagene 

sis Kit (STRATAGENEttl) 

PCR fc0 

[JX£S)&$IJ3C] 

p T r c LD(Z)DNA}§)^ 0 . 4 ix I 

d N T P mix (_h§EK i t (C "a tl •!>) 1 ix I 

(5 0 yu, M) 0. 4M I 

7WV7^7'f7- (5 0 yu, M) 0. 4^ I 

1 Oxb u f f e r (_L§EK i t (C "a tl •!>) 5 yu, I 

P f u U I t r a (_h§EK i t (C "a tl •!>) 1 ix I 

mwk 4 1. 8 M i 

y—^)\sV--( <7^- (PERK I N 

ELMER — GeneAmp PCR System2400) (C iz "V h L 

, 9 5 °C-ei^{£;U Ltc&s 9 5 °C^T50#^^INT 5 5 °CIZZ 1 

V 6 8 °CIZr 5 ftm(DU.^-f £ 1 2 o tc.m. 4 °CLfc0 

?#£>tlfc P C RJx£5)S(C% Dpnl restriction enzy 

m e (±§EK i t (C#£tl£) % 1 fx I fSflp L/ctt, 3 7°Ce 1 Bt^l^L 

tc o tf'Qtl/c^jm^^ffll/NT E. CO I i DH5a^IS^Lfc0 

KL/ctils 

(cj; y^mwpfj(Dikmm£>££L. isity A^ tix^5^ 
££flH§Lfc0 ra#^8-^£tl£^SlB?U£;Pi't£70^3^ K^pTrcLD 

(A113G)££ttttfc0 l3?U#^8T-^£ti£^Sl3?mi3?U#^7-e^£ti£ 

7$ 71113^0 £=1- Kt^o 
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[0113] (3) 

(3 - 1 ) 

Journal of Molecular Catalysis B: Enzymatic, 23 (2003) 239 —247(C§E 

tl/cBaci I lus sphaericus IF03525$fc|±|^CD • -f :> =1 — K 

LT, 9 9 3#@©:PT1->£r> h^XCS^-T^/cto 

CD^fi^A7°^'f t LT, 13^#^ 1 8T^£tl£J&SS3?y (GATAGTATT 

CCAACCTATGTTGCGGC) ^Mt'J =f3? 7 K (-tz>77°^'f "7 — ) 

I3^y#^1 9T^£tl£J£SS3?y (GCCGCAACATAGGTTGGAATACTATC) *kMtZ> 

i3^y#^ 1 u K^IB^S^ 
1 9-e^£ft£J£SBB?y£^-r£* U K«h^r7°^-r 

T, HMJ3 (2) p T r c LD(A113G) (C LT 

, Qu i kChange II Site — Directed Mutag 

enesis Kit (STRATAGENEttl) 

$I$cT P C R o fc0 

p T r cLD(A113G)©DNA}§)S 1 M I 

d N T P mix (_b|EK i t (C "a tl •!>) 1 M I 

•fe>77°^-r^- (5 0 yu, M) 0. 4^ I 

7WV7^7'f7- (5 0 M M) 0. 4M I 

1 Oxb u f f e r (_b§EK i t (C "a tl •!>) 5 M I 

P f u U I t r a (_b|EK i t (C"a tl•!>) 1 M I 

JSMTK 4 1. 2 M I 

<p=7- (PERK I N 

ELMER — GeneAmp PCR System2400) (C iz "V h L 

, 9 5°CTl^^^;UL/ctt, 9 5 °C(CT50#^^^T 6 0 °CIZZ 1 

T 6 8 °CIZT 5 . 5 (D\^V-i 7JU£: 1 2 0^9 4 °CT{£# Ltc 
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%b>tltc P C Dpnl restriction enzy 

m e (±|BK i t (C#£tl£) ^1^1 3 7°CT 1 

fco ?#£ ft fc E. CO I i DH5a^IS^lfc0 

K£tt!±!L/cm. ^T^^C^y 

£>££Lfco isity ©^S^HA^tirvzzt 
K£ pTrcLD(A113G)nd<h£tttt/c0 

[0114] (3-2) *#'J K(C)^#^-r^|I^X.^^^-

Journal of Molecular Catalysis B: Enzymatic, 23 (2003) 239-247tC§B 

1#6^ ft/cBac i I lus sphaericus IF03525$fc|±|^CD P -f S' P — K 

"t^SlB^StC LT, IB^y#^2 OT^£ft£J&SSB?y (GGGCATATGGAAA 

TCTTCAAGTATATGG) 'J =f* £ K7°^-f V- (-tz>X7°^^ 

-) IB^y#^2 1 T^£ft£J&SBB?y (GGATCCTTAACGGCCGTTCAAAATATT) 

'J \S^=$- K7°^-r-7— (yy?-\zyx 

j&t&o ra#^2 u P**^ K7°^ 
-f ^-^IB^y#^2 1 T^ft^* 'J 3'zsnst? K7°^-f 

HMJ3 (3-1) (C§E*6©M^;L^^-pTrcLD(A113G)nd£ii§y(CLT 

„ Expand High Fidelity PCR System(P5>zL • '^ttl)^: 

PCR fc0 

[0115] [JXJ^5M&J5£] 

PTrcLD(A113G)nd(Z)DNA}§)S 1^1 

dNTP(i§-2. 5mMCDmixture) 1 ix I 

7°;7'f ~7 — (20pmol/yu, I) i§-0. 4 ix I 

5 xbuffer (wi th MgCl2) 10ju, L 

enz. expandH i F i (3. 5 x 103U/m I) 0.5yu,l 

JSM7K 36. 7 ix I 

[0116] (PERKIN ELMER-Gen 

eAmp PCR System2400) (C-fey h U 94°C(CT2^^{^ L/cft, 94°C(CT 1 

5 #P^INT550C(CT 3 0#P^^lNT72oC(CT 1 . 5 
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1 O0?rl\ 94°C(CT 1 5^f|^^-e60TC[:t3 0#f|/tl^721C 

ICT 1 . 5 0)1% 2 0 ®?rl\ ^ ̂ (C72°Ce7^^M# L/co 

^(D^s ±§EPC Hi 

1. 1 kb0DNA0K>h'«^tlfco 

BV (DP C RJ5Mt(C$iJ^gmNdeI^t/BamHI^JPA.T D N A£=fi$f^b£ 

n\ tern i. i k b ©D N AL/CQ 

PET- 1 5 b £*®HNdeI$:t/Bam 

HHC<fc y -£-tt, gfHSfiHbi?nfc^^-DNA^llfco 

N A£;f^U T4 D N A 'J f—is a 

>U tf^tl/c^-r^-^a >)S-eE. coLi DH5a Ltc0 

m b tl5 O iL g /m I 07Vbi/'J 

i£ife"Ci£^U 4tLT$fcP • --0^A^ 1 0=m--£ME&lC]i& 

L/co jl£££tl/c=l P--£^tl^tl5 0 u. g/m I U 

t^aiLBi^2m I IC&ffiU iS,i^W^-e3 7°C, 1 70tP^JSMi£#L 

fco tl(Z)ip#S'f^Av'QOIAprep Spin Miniprep Kit (QiagenttM) 

K^rlxy HH L/co IX y !±!£tl/c70^7.$ KCD^JVeft©— 

$ijps®^Ndei^BamHnc<fcy-mmitLtcm. 7tin-z?j\,n%&mzm 

L/co 4^©7°^7.$ KtCfc^NT, ^tl^ftlHH . 1 k b © D N A ^±=E^ 

0 0~ (CjfA^tlT \,\%Z.£ tltco Z (D <fc 9 (C L X% b tl%> 7°^ 7> 

$ Ktt, M&*^£*-pTrcLD(A113G)ndlCP-K^ft^P'TS/VjjJkMfi® 

•2> j7 $ y (IB^y#^4 4 : MetG LySerSerH i sH i sH i sH i sH i sH i sSerSerG ly 

LeuVa IP r oA rgGI ySe r H i s) JP £ tltc 0 > / ̂ 0 W £ RTfgft <fc 9 (C ISIt £ 

tlT^^o fe»ftifc^77$ K©9^0 1 ^£pETLD(A113G)££ttttfc0 

[0117] (4) **V/^ft(C) 

II^A.^^^-pETLD(A113G)^ffllNTE. coLi BL21 (DE3)Jfc£Jl2ftfe& L 

fco %btltc^m%i$kW%:0. 1 mMffl I PTG<h50yu,g/m I ©7>t° 
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y t &ii L Bmm8 o o m i izmm u 3 o °c, 15 mmm 
MipSL/co % Ls 1^6 g 0)Saft^ll/co iI(Z)/S 

g 0. 5 M©NaC I <h 5 mM'f $ SJ—)l> t. ̂ r"a 2 0 mM 'J 

^7 7- (pH 7 . 4) /H>jOy^'y7 7-) 4 0mlC|Sl 

, vti- Rtffi^X^-X (0. 1 m m O 

) SrffllNT. 2 5 00 rpm[:t2 O^Mllfco %htl tcWfik*: 

8 0 0 0 rpm% 4°C(CT 1 O^^js/O^ilLs js/L>±;f 2 5 m I tk%tc0 

% b tl/cj34>±;lf 1 Om I ^ ;|3S5ml/minT777 -f — 7^ ( 

HisTrap HP, K5mU (C7 7°^-T L/c0 Z.(Dtl7 

•MC$j25ml©/<>r >7^ 7 ̂ -^^^Sml/min-e^LT^PM^V/^ 

^lt£}§!±!£l±/co LfcSt, 0. 5MNaCl<h29. 7 

5 mM 'f $ ^ 1/-JI/ i: 2 0 mM 'J ViA V 7 7 - (pH7. 4) ^35ml^ 

$mwoy^ow&&xfimwoy^ow%:)%&m*:tc0 4 
7.5ml^fF^C>r $yy-JU*lJt£2 9. 7 5mMfr£>500mM(Ci^-ty^x 

> h)^!±HC<J;y PM^>A^5t£}!§!±!£l±, -f $ y V-JU)j§]t^160mMfr£>4 

43mMtt5£©!i#3 0 m I ^^IXL/c0 f#£ft;/c®#£Amicon Ultra-15 U 

J&^Ift§£<fctR5M Tris-HCl (pH9) ^(D/<v7? 

#j2ml©®# (32.6g*V/^ft/L) £?#fc0 d0®#£J2TF 

. (AH3G) mmmmmtmto 
[0118] mmm4 (*m%$y«7WWs *&w$ywmB)Rxf*$ywmc) 

£rffllN/c L — a — 7 $ J 

(1) (40g*V/^ft/L) ©2M» 

. 31ml<h^Stefly 2 (2) (9g*V/^ft/L) ©2^1 

ls>S0. 31ml<h Ls Amicon Ultra-15 ($ "J (CT2{§>J|$fs L/c0 

f#£ft;/cgfli>$0.31ml£% 2-th*P^>-4- MlO^U 

£ AJ& (JlCjS'fbJ&ttlO 5 Omg, NAD+IOmg, 0. 5 M Tris-HCl 

$HSr)& ( P H 9 . 0) 0.04 m u — "7 A 4 0 m g % ^.T/^Jfefly 3 

(4) ^y^mmm (AH3G) mmmmfa (32.69^>A 
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OWA) 0.15m I t&M&U 3 0°Ce 1 btca dCDJSJfc&lCO 

fc2-tKP^>-4 - mk<Dti)\,*/OJxik<DmtZtt[;-CL-

[0119] 

: UNISON UK —C18(4. 6mm0X25cm% 3yu,m) 

: 50mM 'J 1 2mM 1 -^7°^ h U ^7 A7j</§ 

&(A&)£;p-fe h-h 'JMB&)£A& (%) : Bjft (%) =90:1 0©tU 

"n" ~C /^"n" 

/ii : 0 . 8 m I 

: 3 7 °C 

JiHH : 2 1 0 n m 

[0120] (*fgB£#'J K(A), ^fgBJIM&^^-CABC), 

^ £ * - £{£;£ f & 

(1 ) *fgBJ^J2£l^^K(A)£^T£M&*.'<£*-

IB?y#^1 3-e^^nS^SSB5lJ©5 '^ifiHCillSiSB^yccatggct, 3' ^ 

j£SlB?Uggatcc^\ ^*kMt2>-*flDNA£il 

It5o 1 3-e^^ti^j^siB^(iiB^y#^3-e^^ti^7$ JWL 

iB^y^p- Kt^o 

IiM^tl/c^1 . 0 k b©-*|tD N A^$iJPSg^NcoI^BamHnc<fc y ~ 

gi^k^tlfcDNA^HLfco 

K^^^-pTrc99A £*®IINcoi;&t/Bam 

HHC<fcy-$-tt, mmmt^?nfc^^-DNA^ufc0 

N A£;f^U T4 D N A 'J tf—-f ?-**/ a 

>U tf^tl/c^-r^-^a >)S-eE. co Li JM 1 0 9tOT®Lfco 

?#e>5 0 iL g /m I ©7Vbi/'J Bg^ 

i£ife"Ci£^U 4tLT$fcP P --©E£fr£8 n p -L 

fco jltfe^tl/cP P--£^tl^tl5 0 ix g/m I U 
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SI L B mm 2 m I iz&m U T 3 7 °C% 17 L fc 

o ^^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co M !±i£tl/c7°^X$ KO^tl^tlO-^frJ 

mmmncoi tBamHncj; y ~mmit L/cm, 7 # • - xyjum^ujizm L/C 
0 6^©7°^X$ ^tl^tl^l. Okb®DNA^±IB^^^ 

-(CjfA£tlT^£o<h;«§££tl/co t#^tl/c7°^X$ K©j^SlB?U£>£ 

"M. U @W«h'r^J^SlB^^^'r^70^X$ K£pTrc4 3SC££ttttfc0 

[0121] (2) ^fgEEM&^^-CABC) 

(2 - 1 ) *#'J 70 \st? \t(C)tk^mtZ>m%7L'<0 0-

Journal of Molecular Catalysis B: Enzymatic 23 (2003) 239 —247(C§E 

tl/cBaci I lus sphaericus IF03525$fc|±|^CD • -f :> >1^7j<^i#^CD±mSlB 

m*mz LT, 5 6 1 m^(o</y-y^y?-yizm^t^tcdb(D^mmx 
IB^y#^2 2-e^^tl^J^SlB^y (CGTAGCTTACAAACTTTGC 

GAGTATTTAC) ^Mt Z>* U 37 £ K IB^OS 

^2 3T^^tl^J^SlB^y (GT AAAT ACTCGCAAAGTTT GT AAGCT ACG) 

370\st?V (7VftV^^7^?-) IB^S^2 2T 

^£tD K.hlB^yS-^-2 3-e^£ti£j^ 

^«y3© ( 

3) (C|E®© 7°^ X $ K p TrcLD(A113G)nd^:^§y (C LTs Qu i kChan 

ge II Site — Directed Mutagenesis Ki 

t (STRATAGENEttl) ^/C^T©J5J^MJ^T P C R £?JO 

tCo 

[JxJ^;MiU5£] 

PTrcLD(A113G)nd(Z)DNA}§)S 1 M I 

d N T P mix (_b|EK i t (C "a tl •!>) 1 M I 

-tz>X7 7-17- (5 0 yu,M) 0. 4 jj, I 

7WV7^7'f7- (5 0 yu, M) 0. 4M I 

1 Oxb u f f e r (_b§EK i t (C "a tl •!>) 5 M I 



WO 2016/006522 80 PCT/JP2015/069106 

P f u U I t r a (±§EK i t 1 ix I 

mm* 4 1. 2 n i 
0^>~ (PERK I N 

ELMER — GeneAmp PCR System2400) (C iz "V h L 

, 9 5°C-ei^^{^L/cm, 9 5°C(CT50#^^lN-e6 0°C(CT 1 

T? 6 8 °C IZX 5 . 5 (D\^V-f <7 )l £ 1 2 ®?j o 4 °CL /c 

o 

%btltc P C RJx£5)S(C% Dpnl restriction enzy 

m e (±§EK i t (C#£tl£) % 1 M I glfln 3 7°Ce 1 

tc0 col i DH5a^iMLfc0 

K£tt!±! Ltcik. ?4TX**>&IZ£V 

^mwpfKoikmm£>*£ Ltc0 isiti) x^nxv&ztt>< 
K^: pTrcLD(A113G)nd h d 

[0122] (2-2) 

IB?y#^2 4-e^tl£j£SlB?y (CCATGGCTATGAAAAAGCTCTCCATCGCCC) £ 

mr&x u 3zo K (izyxy^-r^-) tmm^2 sx^nz 
j&SSB^J (CAAGCTTGCTAGCCTTCGTGCGGCAGGGCTTC) Z>t 'J =f3? 0 Ut? 

K (7mvx^7^7-) tz7°^-(^-izmvx. ^wyi (2) iz 

mm(D70?X$ K pET7 7 4£S£^lCLTT§EJ5J&&M$'CPCR£?Tc>fc 

o 

[0123] i&jtmm'] 

p ET 7 7 4 ©DNA}^ 1. 5 >u. L 

dNTP(i§-2mMCDmixture) 10yu,l 

Zf^^f "7 —(50pmol/ix I) ^-0.3^1 

2xbuffer 25(x[ 

K0D-FX(1U/ML 1/^1 

JSM7X 11. 9M I 

[0124] <7=7- (PERKIN ELMER-Gen 
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eAmp PCR System 9700) iZizv SU 94<ClCT2£f^S Ltc&s 9 8°C(CT 

1 o#p^iN-e 6 o °c (c T 3 o#r^^iN-e 6 8°cizx 6 o t'pmvm&y-j o 
)V£ 3 0 o tc.m. 4 °CXim L fco 

^(D^s ±§EPC #J 

1. 1 k b©DN A0A'> Ktltco 

mV<D PC RJ5Mt(C$iJ®gmNcoIMHindIII^JPA.T. D N A 

<b£-ti\ . i k b©DNA&WMLtc0 

7°^X$ pTrc99A (GE^jUX^"7ttM) £*®IINcoi;&t/H i n 

diinccfcy 
Z.tlb(DMWk^tlD N A£;f^U T4 D N A 'J U—izX^-l' f—is a > 

U tf^tl/c^-r^-^a >)S-eE. co L i DH5a£Jl2ftfe&Ufco 

?#^5 0/ig/m I ©7Vbi/'J 

i£ife"Ci£^U ^^LT$/cP •--©^^^8 P • 

fco jl£££tl/c=l n--^^tl^e'tl5 0 U, g/m I U 

•2>si L Bmm 2 m i izmm u sti$w^ -e 31 °c, 17 etr^jsMiM Ltc 
o ^^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co M !±i£tl/c7°^X$ 

PSSffiNcoI&tf H i nd 111 £ y - fiSf^b L/ctts 715 • - X BE^K] IZ & L 

fco 6^©7°^X$ 1 k b©DNA^±!B^^ 

ft/co Ztlb(D7°^X$ K CD 9 CD 1 c 

£ PTrc7 7 4NH<h£tttt/c0 

[0125] (2-3) *fgB£#'J K(B)&tf*#'J K(C)£#^t" 

Z>W$kXs<9 0 — 

IB^y#^2 6-e^^tl^J^SlB^y (CGGATCCGAGGAAACAGACCATGG) *kMtZ> 

K (-tz>X7°^K^-) ^IB^y#^2 7-e^£ft£j£SBB 

M (GCTGCAGCCTAGCCTTCGTGCGGCAGGGCTTC) 'J =f3? £ K (7 

>ft>7^7^?-) ^»y5 (2-2) (C§E*6©7°^7^ 

K p Trc 7 7 4 NH£i|§y (C UT~F§EJ5J&&M$-C P C R £?jo fc0 
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[0126] 

PTrc7 7 4NH0DNAJ§>ft 1. 5>u. L 

dNTP(i§-2mM(Z)mixture) 10/x L 

7°;7'f "7 — (50pmol/yu, I) i§-0.3ju,l 

2xbuffer 25yu,l 

K0D-FX(1U/MU Ul 

JHMTK 1 1 . 9 yU, I 

[0127] (PERKIN ELMER-Gen 

eAmp PCR System 9700) SU 94<ClCT2£f^S L/cft, 9 8°C(CT 

1 0#P^lN-e 6 0°C(CT 3 0#P^lN-e 6 8°C(CT 6 O#P^0^;S+M 0 

)V% 3 0 o /cti, 4 °CXim L fc0 

±§EPC #J 

1. 1 kb0DNA0K>h'«^tlfco 

mV<D PC RJ5Mt(C$iJ^gmBamHI^t/PstI^JPA.T. D N A 

$-t±\ tern 1. 1 k b ©D N A%mmu/cQ 

HMJ5 (2 - 1 ) (C§Ei6©7°^X$ K pTrcLD(A113G)nd h d £*gHB 

amHIMPstnc^ytl/c7°^X$ KDNA^ffM 

L/co 

N A£;f^U T4 D N A 'J tf—-f ?-**/ a 

>U >)S-eE. co L i DH5a L tc0 

m b tl 5 O/ig/m I ©/Vtfi/'J 

i£ife"Ci£^U ^^LT$/cP •--©^^^8 P • 

fco jl£££tl/c=l 0 i^g/m I U 

•2>si L Bmm 2 m i izmm u -e 31 °c, 17 etp^jsMiM L/C 
o ^^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co M !±i£tl/c7°^X$ 

PSgfUBamHI&tf PstI (C y ~M'Mit L /c^ 7• -X ̂ UBE^K](C{* L 

fco 6^©7°^X$ ^tl^tl^l. 1 kb©DNA^77X$ 
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K p T rcl_D(A113G)nd h d (CjfA£ tlTVZ> Z. Utc0 Ztlb(DX=> 

K©9^© 1 -D^r pTrcLD(A113G)/774<h£tttt/c0 

[0128] (2-4) JLO [st? K(A), 

lfl?y#^2 8-e^tl£j£SlB?y (GCTGCAGCAGGAAACAGACCATGG) *kMtZ> 

K (-tz>X7°^K^-) £BB?y#^2 9-e^£ft£j£SBB 

M (CAAGCTTGTTAGCCACGGGCTTCCCACACC) tl&t >J =f3? <7 Ut? K (7 

>ft>7^7^?-) HMJ5 (1) (C§E*6© 

7°^7v$ K pTrc4 3(C LTExpand High Fidelity PCR System(P5> 

i. • V4TV i ttM) % ^ /c TIESJ^M^-e PCR^^fco 

[0129] 

pTrc4 3 SC(Z)DNA}§)^ 1 ix I 

dNTP(i§-2. 5mM(Z)mixture) 1 ix I 

7°^^ "7 —(20pmol/yu, I) i§-0. 4 ix I 

5 xbuffer(wi th MgCl2) 10/x L 

enz. expandH i F i (3. 5 x 103U/m I) 0.5yu,l 

JHMTK 36. 7 ix I 

[0130] V=>~ (PERKIN ELMER-Gen 

eAmp PCR System2400) izizy SU 94<ClCT2£f^S L/cfi, 94°C(CT 1 

5#^^lN-e65°C(CT3 0#^^lN-e72°C(CT 1 1 0 

®^Tt\ 2«aNT\ 94°C(CT 1 5#m^-e701ClCT3O#^&IN-e72°C(CT 

1 2 0 £ £ (c72°Ce7^^M# L/c0 

±§EPC #J 

1. 0 k b 0 D N A ©/<> ^ ftfc0 

mv<DPCR&fcmz$mmmpsti%.xfiH\n<iiii%i]\iz.T. DNA 
<b£l±\ S¥ffi^b;*ftfc#j1 . OkbCDNA^Slfco 

HMJ5 (2-3) (C|ES©7°^X$ KpTrcLD(A113G)/774£*|#||Pst 
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KDNA^I 
L/co 

Z.tlbCDMWk'^tltcD N A^JI^U T 4 D N A 'J f—is a 

>U >)S-eE. co Li DH5 a L tc0 

m b tl5 O iL g /m I ©7Vbi/'J 

i£ife"Ci£^U UT$fc3 • --©^fr£>8 =l • 

fco jl£££tl/c=l n~-^^tl:e'tl5 0 ix g/m I U 

•ssi L Bmm 2 m i izmm u -e 31 °c, 17 etr^jsMiM Ltc 
o ^^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co IXy 

PS®HPStistfH i nd11nc <fc y -mmit Ltcm. T 15• -x y;u® ^& 

L/co 6^©7°^X$ 1 . Okb0DNAtf77X 

$ KpTrcLD(A113G)/774(CjfA£ftT^£o<h;«§^tl/co otl^©7°^ 

K09^0 1 pTrcLD(A113G)/774/43SC<h£tttt/c0 

[0131] mfe0iJ6 

fcL-a-7$y 

[0132] 7°^X$ K pTrcLD(A113G)/774/43SC^ffllNTE. coli JM109*fc£^lt$E^ 

L/co 1 mMffl I PTGih50ju.g/m I ©7> 

'JV^^tttSSlLBjgjfe 10 0ml (Cjgffl U 3 0 °C, 15 0#^ 

iSIMip 3t L /co %btltcip 3t)SJ3'L>it L s /SIK^t#tc0 d 0 

0. 8 g £0.5M Tris-HClA'y 7 T7- (pH9) 5ml|JlU VJU^tT-X 

*>av*j- Stftf^XtT-X (0. ImmO) 2 

500 r p m(CT 2 0 ̂ FIMlLfcc nbtlttfoWfo* 8 0 0 0 rpm, 4 

°C(CT 1 O^ni/^IL, (2 8g^>/^l/L) #]3. 5m 

i zmtco 

3 4ml£Amicon Ultra-15 ($ 'J (CT3. 4 

fe)jiisL/c0 t#^ti/c)jiis^±;f)S0.imu yy^-y^mvprnzmm 

lfc2-kh'P^>-4- B&& (H€j^b$*t£!0 ©4 0%7j< 
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o. 35ml, NAD+IOmg, 0. 5M Tri s-HC lMSi)S (P H 

9. 0) 0.05m U MM7>f-^A2 0mg^U 3 COT 10# 

mil5^9 L/co £©J5Jfc&lC^£T§ElM£"C>$tt:£p-7 h^7<-(Ci:£ 

93. 5 g/L®L-*?X = ytf£.j&LTVZZ£tft>fr 

n fc0 J5J&lCffllNfc2-fc KP**>-4- SS^CDfilCftUTL 

-^^^->W(i3 o. 4%-efeofeo 
[0133] 

^A : UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM 'J >!££#& 1 2mM 1 K U ^7 A7j</§ 

&(A&)£;p-fe h-h 'JMB&)£A& (%) : Bjft (%) =90:1 0©tU 

"n" ~C /^"n" 

/ii : 0 . 8 m I 

;b^A;U]t : 3 7 °C 

JiHH : 2 1 0 n m 

[0134] mmim (*:pgB^>/^it(A)£p-Ki-£tf 

\%M t z <D wm) 

— K "3" -i> "J 5? ^ $ — 

(1 - 1 ) 

IB^y#^3 O-e^^tl^J^SlB^y (CCATATGTCTCAAAAACCAAAAATCATCG) 

tzx 'J 3JL<7 \sX? K (-tz>X7°^K^-) IB^S^3 1 

J^SlB^y (ACTCGAGGCCACGGGCTTCCCACACCTGCG) U l/tf K 

(7mvx^7^7-) iB^y#^3o-e^^ns^ssB^y 

U 3JL<7 \S^=5- K7°^-r ^-«hlB^y#^3 1 -£7jk^nz>t 'J =f* 

£ HMJ5© (1) (C|ES©7°^X$ KpT 

rc4 3SC^r^M(C LTExpand High Fidelity PCR System (P5>ZL • $ 4 T 0* 

J Xf-f y PCR /cQ 

[0135] [JxJ&)&$lJ$] 
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pTrc4 3SCCDDNA}§)^ 1 /x L 

dNTP(i§-2. 5mM(Z)mixture) 1 ix I 

"7 —(20pmol/yu, I) i§-0. 4 ix [ 

5 xbuffer(wi th MgCL2) 10/x L 

enz. expandH i F i (3. 5 x 103U/m I) 0.5yu,l 

JHMTK 36. 7 ix I 

[0136] <7=?- (PERKIN ELMER-Gen 

eAmp PCR System2400) (C-fey KU 94<ClCT2£f^S L/cfi, 94°C(CT 1 

5 #^^lN-e55°C(CT 3 0#^^lN-e72°C(CT 1 . 5 

1 OHI^Tl\ 94°C(CT 1 5#r^^lN-e60°C(CT3 0#r^^lN-e72°C 

(CT 1 . 5 2 0 ®?jl\ £ ^ (C72°Ce7^^M# L/c0 

^(D^s ±IEPC #J 

1. 0 k b©DNA©/\*> K^tltc0 

m©PCR^mzummmndemmhoi^\iz.x. DNA^-mmt 
$-t±\ . o k b ©D N A&WMLtca 

7°^X$ pET— 2 2 b ^frJPgSHNdel&t/Xho 

uz<fcy~mmit$n\ gum^mtDNA^iu/cQ 

N A£;f^U T4 D N A 'J f—is a 

>U tf^tl/c^-r^-^a >>ft-eE.coLi DH5a L tc0 

m b tl5 0 IX g /m I ©7V^>'J 

i£ife"Ci£^U 4tLT$fcP • 1 0 =i • 

L/co jl£££tl/c=l n--^^tl^'tl5 0 ix g/m I U 

t^aiLBi^2m I IC&ffiU iS,i^W^-e3 7°C, 1 70tP^JSMi£#L 

fco tl(Z)ip#a'f^Av'QOIAprep Spin Miniprep Kit (QiagenttM) 

K^rlxy HH L/co IX y !±i£ tl/c7°^X$ 

$yps®^Ndei^xhonc<fcy-mmitLtcm. 7Xn-z?j\,n%&mzm 
L/co 4^©7°^x$ KtCfc^NT, ^tl^tl^l. Okb^DNA#!^ 

<7 $-lzWA^tlTVZ>Z£ifWm^tltc0 Ztlb(D7°^X$ K©9^0 1 
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pET4 3SCcHis<h£tttt/c0 7°^K pET4 3SCcHis&, I3^S^3 

^8 7$ (IB?y#^4 5 : LeuGLuHisHisHisHi 

SHiSHis) rfmjD^titers;mzmMvimta£o^ 
mtztiT^Zo 

[0137] (1-2) 

IB?y#^3 2-e^tl£j£SlB?y (GCCATGGCTATGTCTCAAAAACCAAAAATC) & 

'J 3JL<7 \S^=$- K dzyx7°^-r^-) ts mm^3 3^^n 

^J^SlB^y (GGATCCTCAGTGGTGGTGGTGGTGGTG) %Mt'J =f* <7 Ut? K ( 

7>ft>X^7^?-) SB?y#^3 2T^£ft£J£SSB?y£ 

MTZ>t 'J K7°^-r ^-«hlB^y#^3 3X^tiZ>t 'J 

mmmi d-n (CIES©7°^X$ KPE 
T4 3 SCcH i s£:ti§iHC LT Expand High Fidelity PCR System (P5>ZL • -f 

7^V Xf-f y ^ttM) £ffl^N/cT§EJx£5>&T PCR 

[0138] 

pET4 3SCcHis©DNAJ§>ft 1 >u. L 

dNTP(i§-2. 5mM(Z)mixture) 1 ix I 

7°^^ "7 — (20pmol/yu, I) i§-0. 4 yu, I 

5 xbuffer(wi th MgCL2) 10/x L 

enz. expandH i F i (3. 5 x 103U/m I) 0.5yu,l 

JHMTK 36. 7 u, I 

[0139] <7=?- (PERKIN ELMER-Gen 

eAmp PCR System2400) izizy SU 94<ClCT2£f^S L/cfi, 94°C(CT 1 

5 #P^INT550C(CT 3 0#P^^lNT72oC(CT 1 . 5 

1 0[1]^TI\ ;^^T\ 94°C(CT 1 5#P^^INT60OC(CT3 0#P^^lNT72oC 

ICT 1 . 5 2 0 ®?jl\ £ ^ (C72°CT7^M# L/c0 

^(D^s ±§EPC #J 
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1. 0 k b 0 D N A ©/<> ^ 

miJ (D PC RJ5Mt(C$iJ®gmNcoIMBamHI^JPA.T. D N A £ ~fi>fi4b 

£1±\ H^/i'fb£ tltc D N A ttWM L fc0 

7°^X$ K^^-pTrc99A £*®IINcoi;&t/B 

amHHC <fc y =fi$f!Hb£ 1±, gfHSfiHb£ tltc D N A U L fc0 

N A£;f^U T 4 D N A 'J tf--tzT^-f ?-**/ a 

VU tf^tl/c^-r^-^a V&TE.coli DH5a L tc0 

m b tl5 0 iL g /m I ©7Vbi/'J 

i&ifeTi&^U 4tLT$fcPP--©^i)^1 0 =1 • 

L/co jltfe^tl/c=l 0 ix g/m I U 

t^aiLBi^2m I IC&ffiU Stl$W^T3 7°C, 1 70tP^JSMi£#L 

fco tl(Z)ip#a'f^Av'QOIAprep Spin Miniprep Kit (QiagenttM) 

^T7°^X$ K^rlxy HH L/co IX y !±i£ tl/c7°^X$ 

$yps®^Ncoi^BamHnc<fcy-mmitbtcm. 7tin-z?j\,n%&mzm 

L/co 4 0(Z)70^7>$ iu§E$J 1 . 0 k b CD D N A #jf A£ tlX 

V&ZtifWm^tltco Ztlb(D7°?X$i F(Dot>(D 1 -D^t pTrc4 3SCcHis 

tZtttttco 7°^X$ KpTrc4 3SCcHistt, 13^0#^ 3 T^£ tl%> T $ 7 It 

m^\(Dt>MMtZ 6iS©b^f^'V^tt)s8 7$ yitfr 

^^^7$yitl3^y (IB?U#^4 5 : LeuGluHisHisHisHisHisHis) ^{\tJP£ 

ft fc 7 $ 7 It IB ?y £ ̂  1" £ ̂  ^ It £ fg II ̂ ft <£ 9 (c f£ f + £ ft T ̂  £ 0 

[0140] (2) B^7$yiti3^yvi 09 i >/^»(A)£ =i- Kf 

13^0#-^-1 3 tl^imSlB^y^rS^C LTs 325iil=| CD^ T7 — y^tT^— 

Vi:tit5fc«)©IfiiA^7^7-^: LT, IB?y#^3 4 T^£ ft£^ 

SlB^y (CGCTGTTGCTGATATTACCATCGGCCTG) 'J =f* £ K ("tz 

>X7°^-r^-) IB^y#^3 5T^^tl^J^SlB^y (CAGGCCGATGGTAATAT 

CAGCAACAGCG) £:*• U =T* £ K (7>5L-fe>X7°^-r V —) t & 

StfcTZo IB^S^ 1 3lZzk$tlZ1U£ffl?!}lZ£tfZ325mE<D<y7 = XD7 
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~r — 3 tl%> ~F $ J IHlB^Ll(C <1311 £> 1 0 9#@ 

0/<'J >(ZM Vn'(5/>^<DEj&&tjfcbTo 

IB?U#^3 'J K^SB^J#^ 

3 5 'J \*t% 

X, (1-2) (C§E*6©7°^7^ KpTrc4 3SCcHis£il§y(CLT, 

QuikChange II Site — Directed Mutage 

nes i s Kit (STRATAGENEttl) ^/cJilT©J5J^M 

&X PCR 

pTrc4 3 SCcH i sCDDNA)§)$i 1 ix I 

d N T P mix (±§EK i t (C"attl£) 1 ix I 

7-17- (5 0 ixM) 0. 4^1 

7WV7^7'f7- (5 0 ixM) 0. 4 ix \ 

1 Oxb u f f e r (_h§EK i t (C "a tl •!>) 5 ix I 

P f u U I t r a (±§EK i t (C#ttl£) 1 ix I 

4 1. 2 ix I 

y—^juy-j (PERK I N 

ELMER — GeneAmp PCR System2400) (C iz "V h L 

% 9 5°C-ei^{£^L/cm, 9 5°C^T50#^;^INT6 O°CIZX 1 

T? 6 8 °C IZX 5 . 5 (D&^V--f <7 )l £ 1 2 0^9 /c^ 4 °CL /c 

0 

mbtltc P C RJxJn>)S^% Dpnl restriction enzy 

m e (±§EK i t (C#£tl£) % 1 ix I fSflp L/cft, 3 7°Ce 1 Bt^l^L 

fco ?#e>tlfc&^&£ffllNTE. col i DH5a^iMLfco 

K£tt!±!Ltciks nTX^iymz&V 

^S®p/f©J^SlB^y £>££ L fco ISIt ££ y (D&mtf&AZ tlT IN £ d t if 

K£ pTrc4 3SCcHis-g325a<h7°^X$ KpTr 

c4 3SCcHis-g325a(iN IB^S^ 3 X^ tl£ 7 $ 7 $BB?!HC£INT 1 0 9# 
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@ CD A" 'J > CD'f V • -i i/ y ̂ CDS^^r^t" Itered) ~7 J WM¥\(D~h 

MMtZ 6^S0t^fi/*V^87$ j7 

(13^#^ 4 5 : LeuG LuH i sH i sH i sH i sH i sH i s) 

J itiB^y *M t % $ y i w m. *m% RTmta <fc 9 izISI+ $ tvz ̂  & 0 

[0141] (3) yitlB^yG 1 9 1 D£^f£*fgHJ3*://^ft(A)£=l-Kf 

IB^y#^ 1 3 hZTjk^ tl^imSlB^y^rS^C LT, 572# ̂ OX/T — y&T7?— 

LT, IB?y#^3 6 7^^ 

SlB^y (GGCGGCATACGTCGATCGTGACGAGCTG) %Mt 'J =f* £ K ("tz 

>X7°^-r^-) IB^y#^3 7 T^^tl^J^SlB^y (CAGCTCGTCACGAICGA 

CGTATGCCGCC) U =f* £ K (7VftV^^7^7-) £% 

StfcTZo IB^y#^ 1 3lZzk$tlZ1U£ffl?!}lZ£tfZ572mE<D<y7 = ><D7 

^'—y^tDSi^i&s IB^y#"*§" 3 T^j\^ tl%> I7 $ J I^IB^y (C<13ljZ> 1 9 1 #@ 

<DVl) ^y(D7XJ^=>^ym^om.^^tcbto 
iB^y#^3 u =r*£ \S^? K^SB^J#^ 

3 7 'j \*t% 

Xs (1-2) KpTrc4 3SCcHis^i|Sy(CLT, 

QuikChange II Site — Directed Mutage 

nes i s Kit (STRATAGENEttl) 

J5&T PCR fc0 

pTrc4 3 SCcHisCDDNA}^)^ 1 M I 

d N T P mix (_h§EK i t (C "a tl •!>) 1 M I 

izyx 7°^-r^- (5 0 yu, M) 0. 4M I 

7WV7^7'f7- (5 0 M M) 0. 4M I 

1 Oxb u f f e r (_b§EK i t (C "a tl •!>) 5 M I 

P f u U I t r a (_b|EK i t (C "a tl •!>) 1 M I 

JSM7K 4 1. 2 M I 
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<77- (PERK I N 

ELMER — GeneAmp PCR Syst em2400) (C iz "V h L 

, 9 5°C-ei^^{^L/cm, 9 5°C^T50#^;^INT6 O°C^T 1 

T 6 8 °C IZX 5 . 5 (D&^V--f <7 )l £ 1 2 0^9 tc&, 4 °CT{£# L tc 

o 

%btltc P C RJXJ^A^C, Dpnl restriction enzy 

m e (±§EK i t (C#£tl£) £ 1 *t I gSflD L/ctt, 3 7 °CX 1 BtP^UL 

tc o E. CO I i DH5a^IS^lfc0 

L/cm, 

ufco ISIt ££ y g A£ ftTIN& d ̂  # 

K£ pTrc4 3 SCcH i s-g572a<h KpTr 

c4 3SCcHis-g572a(i% IB^#^ 3 T^£ 7 $ 7 $BB?!HC£INT 1 9 1# 

@©yj :>>07^/^7•I>fl&l£(aItered) j7$ 7ItlB^J 

(Dt>)Vtt*isMmlZ, MMtZ 6^S0t^fi/*V^87$ 

(|3^y#^4 5 : LeuGluHisHisHisHisHisHis) 

7 $ 7 It IB ?y £ ̂  1" £ ̂  ^ S £ fg II ̂ ft <£ 9 (c f£ f + £ ft T i N 3 0 

[0142] (4) 2 4 6 R >/^ft(A)£=l- Kt" 

IB?y#^ 1 3 IZ^tl&ik&MmZ&lZ LT, 737mB(D77?-y%<f77-

>i:iit5fc«)©IsiA^7^7-^ LT, IB?y#^3 8T^£ 

SIB^O (GCAGCACTGGTACGGGCACTGCGCTCTG) 'J =f* £ K ("tr 

>X7°^-r^-) I3^y#^3 9T^£ft£J&SBB?y (CAGAGCGCAGTGCCCGT 

ACCAGTGCTGC) £* 'J =f* £ K (77°^-f V —) <h £ 

Mt5o I3^y#^ 1 3(C^ft£j^SlB?y(C£tt£737#@(Z):p7:1->©y 

T7 — V^(Z)S^(is IB^#^ 3 TTJN^ tlS T7 $ y ItlB^J IrZfct/j%> 2 4 6 #@ 

(D<f)\/$ $ >©7>/U^—>^©S^^rt/c^1"o 

iB^y#^3 8T^^ns^ssB5y^-ri>^ u K^SB^J#^ 

3 9T^£ft£J£SBB?y£^-r£* U =f3?^ K«h £7°^-f V-(CfflIN 
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Xs (1-2) KpTrc4 3SCcHis^i|Sy(CLT. 

QuikChange II Site — Directed Mutage 

nes i s Kit (STRATAGENEttl) 

f$X PCR^fi^fco 

pTrc4 3 SCcHis(Z)DNA;§)^ 1 M I 

d N T P mix (±=EK i t (C#ttl£) 1 M I 

(5 0 yu, M) 0. 4^ I 

7°^-r^- (50MM) O. 4M I 

1 Oxb u f f e r (_b§EK i t (C "a tl •!>) 5 M I 

P f u U I t r a (±§EK i t (C#ttl£) 1 M I 

JSM7K 4 1. 2 M I 

(PERK I N 

ELMER — GeneAmp PCR System2400) (CiZ'VhU 

, 9 9 5°CtCT50#ra^V,N-e6 0°ClCT 1 £f^&V,N 

T? 6 8 °C IZX 5 . 5 (D&^V--f <? )l £ 1 2 0^9 fc^s 4 °CXfefe L tc 

o 

%btltc P C RJx£5)S(C% Dpnl restriction enzy 

m e (±§EK i t (C#£tl£) £ 1 M I L/cft, 3 1 °CX 1 

fco E. co I i D H 5 a L/c0 

^MPJT<D&SEB5U U fco I£f+ ££ y (D^Stf >1 A£ tlT ̂  £ <h 

5tlH^tl/c7°^X$ K£ pTrc4 3 SCcH i s-a737g <h 7°^X$ KpTr 

c4 3 SCcH i s-a737g(i% IB^U#^ 3 X^ tl£ 7 $ J 2 4 6# 

$ yCDTJl^f— >^©S^^^1"^B^(altered)7$ 7 ItlB^O© 

7$yitl3^y (I3^y#^4 5 : LeuGLuHisHisHisHisHisHis) tf^W^UtcT 

< J mmmzmt & ^ w £ 9 ic m-f $ nx ̂  & 0 
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[0143] (5) ygtSB^V 10 9 1 /G 1 9 1 D J&M't 

1 3lZ^tl^>ikmmiZiS^^>572mS(D</T-y^T?-yiZ 

ga?!]#^3 6-e^£ft£j&gg3 

u K^IB^S^3 7 
TMJd^U^K-h^0^ -7-[zm^X, ^iffifl!]7 (2) ICIES©^ 

K pTrc4 3 SCcHi 5-93253^:1^ §y(C LT\ Qu i kChange I I 

Site — Di rected Mutagenesis Kit (STRA 

T A G E N EttM) PCR £frofc0 

pTrc4 3 SCcHis-g325a(Z)DNA;§)^ 1 M I 

d N T P mix (±§EK i t (C#ttl£) 1 M I 

-tr>X7°^-fT- (5 OftM) 0. 4M I 

7>51-fe>7>70^-r x7- (5 0 ju, M) 0. 4M I 

1 Oxb u f f e r (±§BK i t tCa j£tl£) 5M' 

P f u U I t r a (±13 K i t fC # t tl £) 1 M I 

JHMTK 4 1. 2 M I 

+J—(PERK I N 

ELMER — GeneAmp PCR System2400) (C "tz y K U 

, 9 5°CT1^ML/C||, 9 5°C(CT50#^^tN-e6 0°C(CT 1 

-e 6 8 °C (C T 5 . 5 (D&^y--f £ 1 2 mi o /cti, 4 °CL tc 

o 

%btltc PCR Dpnl restriction enzy 

m e (±§EK i t (C#£tl3) £ 1 M I ^iJDU/c^ 3 7°Ce 1 

tc0 %btltc{%)m}fc%:^\,^TE. co I i D H 5 a l/cc 

nbntcft>mmwfrb-j^x< K^ai±iL/cti. 
^ffim©^SlB?U £>££ L tco ISIt ££ y $ A£ tlTIN3 d <h if 

tltcZ? ̂  7, pTrc4 3SCcHis-g325a/g572a<h^'f^"^fco 7°^7.$ 
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K p Trc4 3SCcHis-g325a/g572a&, IB^#^ 3 X^ tlZ> 7 $ J ^SB^HCfc 

VX 1 0 9#@©/<U y(D4 V CK *yy^(DW¥&JkXf 1 9 1 Sv> 

(altered) T < J WM¥\(Dtl 

3fewf:\ MTZ 6 m&(D t7fy>^t08 7$y@S£SB 

flj (I3^ys^4 5 : LeuG LuH i sH i sH i sH i sH i sH i s) tltc7 $ J ItlB^J 

£ M t & $ y / m * mmRT mtz £ 9 iz isit $ n-x ̂  & 0 
[0144] (6) yitlB^yV 1 0 9 I/Q24 6 R ^Mt >/^ft( 

A)£=l- Kt" 

1 3 tli)^S@B^y^B^;2?737S@©^77 — y^tl7?1— yiZ 

IIt5fc«)0lSiAf7^7-1:'S>§, IB^y#^3 8-e^^tl^J^SlB 

'J 37.0 K£i3flJ#^3 9 £ 
HMJ7 (2) (C§E*6©7°^ 

7v$ K pTrc4 3 SCcH i s-g325a£:ti§y IZ LT, QuikChange I I 

Site — Di rected Mutagenesis Kit (STRA 

T A G E N EttM) PCR £frofc0 

pTrc4 3 SCcHis-g325a©DNA}§)^ 1 yu. I 

d N T P mix (_b|3K i t (Ca^tl^) 1 /x I 

izyx 7°^-rv- (5 0 yu, M) 0. 4 At I 

Ty^izyx^^^ -7- (5 0 M- M) 0. 4 M I 

1 Ox b u f f e r (JilEK i t (Cla j^tl^) 5 yu, I 

P f u U I t r a (_hlEK i t lZ~az£tl£>) 1 jx I 

^S,M7j< 4 1. 2 /X I 

+J—(PERK I N 

ELMER — GeneAmp PCR System2400) (CiZ'VhL 

, 9 5°CTl^^^L/ctts 9 5°C(CT50#^^INT6 0°C(CT 1 

X 6 8 °C IZX 5 . 5 ftm©l£;^ -f <7 )V* 1 2 o td£s 4 °CT{£# L /c 
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%htltc P C RJxi/&>i&(C\ Dpnl restriction enzy 

m e (±§EK i t (C#£tl3) 1 yu. I glflp Ltc&, 3 VCT 1 

tc o % E . co I i D H 5 a 

mbtitcnmrnm-frb-j^x^ K^ai±iLfcrn. 
Ltc0 mfz&v^ 

5i!££tl/c7°^7^ K£ pTrc4 3SCcHis-g325a/a737g<h£tttt/c0 7°^7.$ 

K p Trc4 3SCcHis-g325a/a737g&% SB^US^ 3 tl3 7 $ 7 ItlB^C& 

l/NT 1 0 V(ZM 4 6#@0yjU^$ 

>©7JU^>^©S^£^1-£B&^(altered):P$ yiilB^ytf);^#^^ 

jsai-ra 6is©t7f^v^ti)s8 7$ yitiB^y 
(IB^O#-^ 4 5 : LeuG luH i sH i sH i sH i sH i sH i s) JP tltc I7 $ J I^IB^O ̂ k. 

[0145] (7) im.17^ yltlB^yG 1 9 1 D/Q 2 4 6 R *Mt>/^St( 

A)=] — K-t^u 70 ^^Mt^m^x^oo-
IB^y#^ 1 3 (C^^tl^±MSlB^y(CJ5^'i)737#g(Z)y77 —XC 

u&t2>tcto<D&m&iB^y#^3 8-e^^ti^j^siB 

U 37 0 [st? K«hlB^y#^3 9 ti&MMMm&Mt Z> 

JV370 ux? mmm7 (3) (CIE®©7°^ 

7v$ K pTrc4 3 SCcH i s-g572a£:ti§iHC LT, QuikChange I I 

Site — Di rected Mutagenesis Kit (STRA 

T A G E N E ttM) PCR^ofco 

pTrc4 3 SCcHis-g572a(Z)DNA)^)S 1 jx I 

d N T P mix (±1EK i t (C"attl&) 1 fx I 

-tz>7>7°;7'fT — (5 0yu,M) 0. 4 jj, I 

7>^-tz>7.70^ V- (50yu,M) 0. 4 yu. I 

1 Oxb u f f e r (-LIEK i t (C "a tl •!>) 5 ix I 

P f u U I t r a (JilEK i t (C "a tl •!>) 1 ix I 
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mnTK 4 1. 2 ix i 
+T-^+M ̂ 7- (PERK I N 

ELMER — GeneAmp PCR System2400) (C -t? y h L 

, 9 5 9 5 °C^T50#^;^INT" 6 0°C(CT 1 #H^IN 

t? 6 8 °C IZX 5 . 5 ©f£;^+M £ JU £ 1 2 ® tT o 4 °C u tc 

o 

%btltc P C RJxf&O&^x Dpnl restriction enzy 

m e (±IBK i t £ 1 At I HjbPU/c&, 3 7°CT? 1 

tc o E. co I i DH5a^®Ifeilfc0 

K£tt!±!L/c^ 

£>££ U tco ISIt y SA£ tiTIN£ d £ 

tl/c7°^7v$ K£ pTrc4 3SCcHis-g572a/a737g<h£i'f\l"tf/to 7°^7v$ 

K pTrc4 3SCcHis-g572a/a737g&% 3 X^ tlZ 7 < J !f@3?[HC& 

tNTs 1 9 1 m^(D<fl)^y(D77,/^^yW.^(Dm.^M2 4 6#g©^ 

><Z>^U#->^©gg|£#T£afc^(altered)7$ y$BB^J6D;bJI//J< 

5!$rcT £ 6 %£<D 17.51 V > 8757 Itfr ̂ ^5 7$; 

ItlB^J 4 5 : LeuGluH i sH i sH i sH i sH i sH i s) £ tltc 7 $ J It 

oy^on rt£& <fc o ^i$f+ -ztixvzo 
[0146] (8) i^7$ yitlB^yv 1 0 9 I /Q 1 9 1 D/Q 2 4 6 R£^T£*^ 

0^^>/^K(A)^=]- Kt^u 70 \y^? v ^m^o o-

i 3iz^tizi&mmtcaw-a737#§ © 7 x - > £ y 7 - > tc 

I3^y#^3 8-e^^ti^J^aiB 

K^SB5U#^3 9-C^3ft£&SB3?y£*fr£ 
tf'J 370Vt? Ft^y°7-(^-[zmvX, ^»|J7 (5) (C!ES®7°^ 

7v$ K pTrc4 3 SCcH i s-g325a/g572a£;ti§^C LT, QuikChange 

II Site — Directed Mutagenesis Kit(S 

TRATAGENE *±M) Zm^tcUT(DjxlfcmmX P C R £ y{j-?tc0 

[jxJEfoftMfifc] 
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p Trc4 3 SCcHis-g325a/g572aCDDNA}§)^ 1 ix I 

d N T P mix (JisEK i t (C "a tl •!>) 1 ix I 

7°^^- (5 0 fxM) 0. 4 ix I 

7WV7^7'f7- (5 0 yu, M) 0. 4 ix I 

1 Oxb u f f e r (_h§EK i t (C "a tl •!>) 5 yu, I 

P f u U I t r a (_h§EK i t (C"a tl•!>) 1 ix I 

£p$y< 4 1. 2 ix I 

"f —^ (PERK I N 

ELMER — GeneAmp PCR System2400) (C iz "V h L 

, 9 5°CT1^{£^L/cm, 9 5°C^T50#^;^INT6 0°C^T 1 

T? 6 8 °C IZX 5 . 5 (D&^V--f <? )l £ 1 2 0^9 tcM, 4 °CL fc 

mbtltc P C RJXJ^A^C, Dpnl restriction enzy 

m e (±§EK i t (C#£tl£) £ 1 ix I fSflp L/cti, 3 7°Ce 1 

fco E. CO I i DH5a^iliE^Lfco 

^mwpfjcoikmm£>££ L/CQ isity ©^S^HA^ tix^ & o <h# 
5tlH^tl/c7°^X$ K£ pTrc4 3 SCcH i s-g325a/g572a/a737g <h 7° 

K pTrc4 3SCcHis-g325a/g572a/a737g(£% IB^US^ 3 tl£ 7 $ 

yMJ5!HC£lN"C\ 1 0 9#@©/<U >(ZM 7 l=K s>V^0S#U 19 1# 

@©yj 4 $ XZWU 

4s— y^CDM.^^cM't (altered) 7 $ J )Utf^is^mlZs 31 

mt 2> 6 m&(D t; X 51 *>* > £ 8 7 $ y f) & £ 7 $ ^ (IB^U# 

§4 5 : LeuGluHisHisHisHisHisHis) £ tltc7 $ J I£IB?U £^1" £ 0 

yj^Oft£fgSERTfg &ct 9 (Clxlt^ tiTl/N'So 

[0147] mfe0iJ8 (*fgB^>/^ft(A)©fi££ttM) 

(1 ) 

7°^7v$ K pTrc4 3SCcHis% pTrc4 3SCcHis-g325a/g572a% pTrc4 3SC 
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cHis-g325a/a737g% 7°^7v$ K pTrc4 3SCcHis-g325a/g572a/a737g 

CO Li JM109Jfc£^ftfe&Lfco 1 mM 

CD I PTGih50ju.g/m I (D7 y U > <h §;II L Bi£±fe 2 0 

m i iz^n^nmmLs 3o°c, 1 mbutc^u^u 
L, 3KJO. 1 g®SH|:^ifco 0. 

1 g fks 0. 5 MCDNaC 11. 5 mNK $ *?SJ—)V <h 2 0 mM 'J 7 T7 

- (pH7. 4) /W >^77-) 1 

, VJU^kT-XS/a Stftf^XtT-X (0. 1 m m O 

) SrffllNT. 2 5 00 rpm[:t2 0 L/c0 

1 3 0 0 0 rpm% 4'ClCT 1 0#^Sa/t>#BI U ^ 0 . 7 

m I ^rt#/c0 

3m I CDAV >7^ y^t^v 7 T7 

— LTJ^J 1 ml<h L/cti, itl^77< ±)^A (HisTrap HP% ^ 

K1ml% (C7 7°^-T L/c0 ^ AJC^3ml©/< 

-f > y v i < v 7 ? - % L T # p& m o y > w ft % & i±i £ n- tc 0 ^ o m, 
0. 5M NaCl<h 5 0 OmM -f $ ̂  X/-JU <h 2 0 mM'J 7 T~ (p 

H 7 . 4) ^2ml£;|LT, >A^ft£;^!±!£l±s 

ifefco ^ft^ft©^ai>$$j2ml£Amicon Ultra-15 ($ 'J (C{£ LT 

5M Tris-HCl (pH9) 7 T7-£&£?rl\ 

fco PTrc4 3SCcHis^A^K$E^^^©ffM®«)S©^>/^»)jiS(i3 

. 1g*V/^ft/U pTrc4 3SCcHis-g325a/g572a^A^»$E^^^©^ 

tU£ 2 . 5g^>A^ft/U PTrc4 3SCcHis-g325a/a737g>lA^ft$E^{*fr 

£>CD^tU£3. 1g^>A^ft/U pTrc4 3SCcHis-g325a/g572a/a737g^A 

MW&&# b CD* tilt 3 . 2 g * V / ft/ L T & o fc o 

4 5 g^>A^ft/UCft£<*:9(C^fK 

Ls ?#£> tl/c^lK®*)S0. 06m I£41 °CT30£f^MiI L/c^ 4°C£)%£p L 

o t#^tl/cg*)S0. 0 4 5ml<h 0. 5M Tr is-HCllgffijft ( p H 9 . 0)0.0 
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5 5 m I 2-th*P^>-4- B&BttDlisOA 

(MMtti) if)U 7 mM, NAD+^3. 2 mM<h&£ <fc 9 glflD LT, 3 

0 °C T{^ L tc o P^Jt ̂ 34Onm0;tlT10# CT £ IC&J 10 

I#F^C 1 1 LT, gn 

SJ^A>SCDP^71CS;&/IU!^ L, 

1 0 0%<h LT, »iIL 

L/Co 

[0148] [^2] 

UTOtt (%) 
K T5 /SSfiJU Ma 

L (41t, 30^53) 
pTrc43SCcHis aswi-3 100 0 
pTrc43SCcHis g325a/g572a V109I/G191D 100 51.6 
pTrc43SCcHis g325a/a737g V109I/Q246R 100 56.4 
pTrc43SCcHis g325a/g572a/a737g VI09I/G191D/ Q246R 100 59.9 

[0149] (2) 

7°^X$ K pTrc4 3SCcHis, pTrc4 3SCcHis-g325a, pTrc4 3SCcHis-g 

572a, pTrc4 3 SCcHis-a737g, pTrc4 3 SCcHis-g325a/g572a, pTrc4 3SC 

cHis-g572a/a737g, pTrc4 3SCcHis-g325a/a737g, 7°^7v$KpTr 

c4 3SCcHis-g325a/g572a/a737g£ffllNTE. coL i JM109*fc£^lt$E^ L/c0 

%btltcMW&®kW%:0. 1 mMffl I PTG<h50yu,g/m I 

LB jgjfe 2 0m I tC^e L, 3 0 °C, 15 0#^ 

ISMipSL/co t#<QtKZ)ipS)S^:js/L>^ilL, J^JO. 1 g©Sa 

Sl^fnfnftO. 1 g£, 0. 5M©NaCl<h 5 mM-f $^V-

JU££^fr2 0 mM'J 7 7— (pH 7 . 4) (IP^>, A'-OT^O^A' 

VDT-) 1 mUC^tl^tlML, vti-

) tf—X (0. ImmO) £rffllNT, 2500 rpm(CT20 

WMiLfco 1 2 0 0 0 rpm, 4°C(CT1 O^f^/^it 

L, 0 . 7 m I £rt#/c0 
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. 3m I CDAV >7^ 7 T 

-£j£flD LT^ 1 ml£ L/ctt, otl^77 -f -7^ t\=>A (HisTrap HP% *f 

K1mU (C7 7°^-T L/c0 ^ A(C^3ml(Z)/< 

-f >>vi<v 7 ?-£LT#^ >/itm%i±i$-t±/co t(Dm, 
0. 5M NaC L ^ 5 0 OmM -f $ $'V~)U 2 0 mM'J >W<v 7 T~ (p 

H 7 . 4) ^2ml£;!LT, tM'tKDWWt V/^ft£S§di£-t±\ 

Mfofc o ^ft^ft©)^!±!^2ml£Amicon Ultra-15 ($ 'J tfTtiiW LT 

5M Tris-HCl (pH9) 7 7-£&£?rl\ 

fco pTrc4 3SCcHis^A^K$E^^^©ffM®«)S©^>/^»)jiS(i2 

. 3g*>/<fM/U pTrc4 3SCcHis-g325a^A^»$E^^^©^tl(i2 

. 9g0y^0M/U pTrc4 3SCcHis-g572a$A^ftlE&tefr'3©^fttt2 

. 9g^>/^»/U pTrc4 3SCcHis-a737gJfm$zj%fafrb(Dttltt4. 2g 

PTrc4 3SCcHis-g325a/g572a>lA^lt$E^{*fr£>(Z)^tU£2 

. lg*V/^ft/U pTrc4 3SCcHis-g572a/a737g^A^»$E^^^©^ 

tU£3. 3g^>A^ft/U PTrc4 3SCcHis-g325a/a737g>lA^lt$E^{*fr 

b®^tlte2. 6g^>A^ft/U pTrc4 3SCcHis-g325a/g572a/a737g^A 

Ut 2. 7gf>/<?n/LV$>?fc0 

mbtitcffimmmfc&*ti?tio. 45 g*>/<?n/Lizttz^nzmR 
L, ?# £ftfcltlKSSim 06m l£40. 5oCT30^^»iI L tcM, 4°C tC>%Sp L 

fco t#^tl/cg*)S0. 0 4 5 mL ^ 0. 5M Tr i s-HC l3fSi)S ( P H 9 . 0)0 

.05 5 m I t ?:/Ip LS 2-th*P^>-4- (* ̂ U^*) Ml^U^ 

A A* 4 7 mM, NAD+^3. 2 mM<h &£ <fc 9 flflD LT, 

3 0°CTft/m L/CO 4 0 n m©;MT10#^t (C^1 

0£fM£L/co 1£f^lC 1 Mmol©NAD+£M7i;£l±£g|lM£ 1 U<h LT. @ 

SJ^A>SCDP^71CS;&/IU!^ LS 

1 0 0%<h LTs »il 
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L/co ip^£ll3 
[0150] [^3] 

0lsi$: (%) 
K T /gggaM m#km MSI 

(40.5t;. 30^FB1) 
pTrc43SCcHis S£?l#"§"3 100 6.9 
pTrc43SCcHis g325a V109I 100 16.6 
pTrc43SCcHis g572a G191D 100 8.1 
pTrc43 SCcHis a737g Q246R 100 22.5 
pTrc43SCcHis g325a/g572a V109I/G191D 100 10.9 
pTrc43SCcHis-g572a/a737g G191D/Q246R 100 11.9 
PTrc43SCcHis-g325a/a737g V109I/Q246R 100 53.1 
PTrc43SCcHis-g325a/g572a/a737g V109I/G191D/Q246R 100 65.1 

[0151] mfe0y9 zmmm 
wcowm) d) 
^ft(A)£=l- 70 [st? —(ABC 

) 

[0152] (1-D *#'j70\st?^m^oo-
Journal of Molecular Catalysis B: Enzymatic 23 (2003) 239—247(C|E 

tl/cBaci I lus sphaericus IF03525$fc|±|^CD • -f is >1^7j<^i#^CD±mSlB 

W&&IZ LT, 5 6 1 #@©y7->^7f->(:Iit§fci&©ISiA 

IB^y#§2 2-e^^tl^J^SlB^y (CGTAGCTTACAAACTTTGC 

GAGTATTTAC) Z>* 'J 37 0 \szt? K (izyX7°^^^-) t, IB^U# 

§2 3V^$tlZlk&E57!l (GTAAATACTCGCAAAGTTTGTAAGCTACG) 

(7VfizV7^7^7-) 

iB^y#§2 2-e^^ti^j^sra^^'r^^ u 3701s*? K^IB^OS^ 
2 <j 3701st? K«h£ 
X. m&m3(D (3-2) lZtm(D7°7X$ KpETLD(A113G)£i|Sy(CLT, 

QuikChange II Site — Directed Mutage 

nes i s Kit (STRATAGENEttl) ^/c^T©J5J^)Ml 

J5&T PCR fco 
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pETLD(A113G)CDDNA^>ft 1 M I 

d N T P mix (±§3K i t (C "a tl •!>) 1 M I 

(50yu,M) 0. 4yu,l 

7WV7^7'f7- (5 0 yu- M) 0. 4M I 

1 Ox b u f f e r (±§3K i t 5 yu, I 

P f u U I t r a (±13K i t (C#ttl£) 1 M I 

mwk 4 1. 2 M i 
[PCR£J&£tt] 

±§3£J&&M$0J5J&$tf (PERK 

IN ELMER — GeneAmp PCR System2400) [Ciz 

y KU 9 5 °C-ei^f£^ Lfcrn. 9 5 °C(CT 50# PemN-e 6 0 °C(CT 1 # 

8°C(CT6. 1 2®^/c^ 4°Ce^ 

^ U fco 

P C RJx£t>)S^% Dpnl restriction enzy 

m e (±13K i t ^£tl£) £ 1 *t I 3 1 °CX 1 

tco E. col i DH5a^iSlEiLfco 

K^rtttb L/ctit% #-f x4^:>(C ct y 

£>££ Lfco ISIt ££ y £ AS tiTIN£ d ̂  

K£pETLD(A113G) h d t%mitc0 

[0153] KpETLD(A113G) h d (C$y®gmNcoI^t/BamHI£j0x.T, ^1^7° 

h*D N i. 1 kb©DNA£*t 

lUfco 

7°^7v$ pTrc99A (G E'MUT^ZttM) ^rjtyiSS^NcoI^t/B 

amHHC «fc y ~ £ 1t, gfHSfiHb £ tl/c^ £ * - D N A ^ L fc0 

HtlP)©ii^nifeDNA^U T 4 DN A'Jff—tf-e^'Cy-S'a 

> Ls tf^tl/c^'f >f— :> a >>STE. co L i DH5a L/c0 

t#£>tl/cff^lt$E^{*£5 OyLtg/m I >£#^"T^L BiS^ 
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i£ife"Ci£^U 0 =1 • 

L/co 0 ix g/m I U 

t^aiLBi^2m I IC&ffiU Sti$W^-e3 7°C, 1 70tP^JSMi£#L 

fco tl©ip#S'f^/)v'QOIAprep Spin Miniprep Kit (QiagenttM) 

K£lxy l±l L/co IXy l±l^tl/c70^X$ 

ftiJPSS^NcoI^BamHnc<fc y Ufcm, 7# • 

L/co 4 0(Z)70^7>$ $J 1 . 1 k b CD D N A ^±§3^ 0 ~iZ 

WA^tlTV&ZtifWM^tltco Ztlb(D7°^X$ K©9^0 1 -3>£ pTrc 

LD(A113G)nh<h£tttt/c0 7°^X $ K pTrcLD(A113G)nh&% 7 

ti&7$ JJkmiz, m™tz>QB&(D£x?^y%:^hs2 0 

7 $ -/ T7 $ -/ ItlB^J (IB?y#§4 4 : MetG LySerSerH i sH i sH i sH i sH 

i sH i sSerSerG lyLeuVa IProArgG lySerH i s) tltc7 $ J ItlB^J •& 

^ m RTtifc ct 9 (Cfxlt^ tlTl/N'So 

[0154] (1-2) K(B)£^f£M&*^*-

IB^y#§2 4-e^^tl^J^SlB^y (CCATGGCTATGAAAAAGCTCTCCATCGCCC) £ 

K (-tz>X7°^K^-) <hlB?y#§4 

J^SlB^y (GCTGCAGCTCAGTGGTGGTGGTGGTGGTG) >J 3'Z 0 Ut? F 

(7mvx^7^7-) ^«yi© (2) tciB 

KpET7 7 4£i!Sy(CLT. "F§EJ5J&>$M$-C P C R £?jo tc 

o 

[0155] [JXJ^5M&J5£] 

7°^X$ KpET7 7 4©DNA)§)S 1. 5>u. L 

dNTP(i§-2mM(Z)mixture) 10/x L 

7°^^ "7 —(50pmol/yu, I) I§-0.3A(,1 

2xbuffer 25yu,l 

KOD-FX(IU/MU 1*tl 

JHMTK 11. 9 ix I 

[0156] (PERKIN ELMER-Gen 
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eAmp PCR System 9700) iZizv SU 94<ClCT2£f^S Ltc&s 9 8°C(CT 

1 0#P^lN-e 6 0°C(CT 3 0#P^^lN-e 6 8°C(CT 6 O#P^0^;S+M 0 

)V£ 3 0 o tc.m. 4 °CXfeft L tco 

±IEPC #J1 

. 1kb©D N A0/O KA^tl±l^tl/co 

iu®pc RRjtmzmmmncomxfPsti^i]UPi.x DNA 
1±\ SH^b £ tltcm 1.1 k b (D D N A %ffim L tca 

7°^X$ K^^^-pTrc99A (GE^jUX^"7ttM) £*®IINcoi;&t/P 

stuz<fc y -fi>i^b£-t±\ gumi?nfc^^-DNA^llfco 
N A£;f^U T 4 D N A 'J f—is a 

>U VSTCE. co Li DH5 a£Jl2ftfe&Ufco 

?#e>5 0 iL g /m I ©7V^>'J 

i£ife"Ci£^U 4tLT$fcP • --©^fre>8 p • "L 
tco )ltfe^tl/c=l 0 yu, g/m I U 

•2>siL Bmm2 m i (cgffl u um.w*-e31 °c, 17 etp^jsMiML£ 
o ^tl^tKZJipSs'f^^^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K£Ixyi±lL/co ixy l±l^tl/c70^X$ K(Z)^tl^tl(Z)-SP£SiJ 

mmmncoitPstuz^^j-mmitLtcms -*?j\,n%%mzmLtc 
o 6-D(DX^X$ K(C£l\Ts $j1.1kb©D N — 

Ztlb(D7°?X$i F(Dot>(D 1 -D^t pTrc7 7 4ch 

NP<h£{\ttf/cQ 7°^X$ KpTrc7 7 4chNP&% I3^S§ 1 tl£7$ J 

WMtM<D-h)\s-&**s3$&iz, jtai-r* 6is©t^f^v^tt)s8 7$ yit 
jbN£&£ (I3^y#§4 5 : LeuGLuHisHisHisHisHisHis) 

£ titc y $ y itiB^y t &nz ISI+ $ tix ̂  & 
o 

[0157] (1-3) JLO \y^? K(B)M^^U JLO \S^? K(C)£#^f 

IB^y#§2 6-e^^tl^J^SlB^y (CGGATCCGAGGAAACAGACCATGG) *kMtZ> 



WO 2016/006522 105 PCT/JP2015/069106 

K (-tz>X7°^K^-) <hlB?y#§4 o-e^^n^^ssB 

M (GCTGCAGCTCAGTGGTGGTGGTGGTGGTG) T^£ U ^ 51 K (7> 

7°^-r^-) t*HMJ9 d-2) iztm 
(D 7°^X$ K p Trc 7 7 4 chNP£i|Sy (C LT, ~F§EJ5J&>$MJ$T P C R £?jo 

tCo 

[0158] 

PTrc7 7 4chNP0DNAJ§>ft 1. 5>u. L 

dNTP(i§-2mM(Z)mixture) 10/x L 

7°^^ "7 —(50pmol/yu, I) ^§-0. 3/x L 

2xbuffer 25yu,l 

K0D-FX(1U/MU Ul 

JHMTK 11. 9 yu, I 

[0159] 0=>~ (PERKIN ELMER-Gen 

eAmp PCR System 9700) izizy SU 94<ClCT2£f^S L/cft, 9 8°C(CT 

1 O^&^T 6 0°C(CT 3 O^&^T 6 8°CIZX 6 O#P^0^;S+M ? 

JU£ 3 0 o tc.m. 4 °CTfejf L fco 

^(D^s ±IEPC #J 

1. 1 k b©DN A©/<> 

mV<D PC RJ5Mt(C$iJ^gmBamHI^t/PstI£JPA.T D N A £=fi$f^b£ 

1±\ tlfcffi 1 . 1 k b (D D N A %mm L/co 

HMJ9 (1 - 1 ) (C|ES©7°^X$ KpTrcLD(A113G)nh£*|#||BamHI 

&tfPstnc<fcyg||^b£tl/c70^7^ KDN A ^rlllLfc 

o 

N A£;fb^L. T4 D N A 'J tf—tfT^-f ?-*s a 

>U V&TE. co Li DH5 a£Jl2ftfe&Ufco 

?#e>5 0 iL g /m I ©7V^>'J 

i&iteTi&^U 4tLT$fcP • --©^fr£>8 p • 

tc o )ltfe^tl/c=l 0 i^g/m I U 



WO 2016/006522 106 PCT/JP2015/069106 

SI L B mm 2 m I iz&m U SSifcW* "C 3 7 °C% 17 L fc 
0 ^^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K£lxy I±1 L/co W l±l^tl/c70^X$ 

PS®mBamHI^PstI^JC<fcy=fi5^bUfcm. TiSu—7,^ JUSSIVE!]IZL 
fco 6^©7°^X$ $J1. 1 k b©D N K pTrcLD 

(A113G)nh(CjfA£ftT^£ ft/co otl^©7°^7>$ K©9^0 

1 K pTrcLD(A113G)nh/774ch<h^i{\t^/co 

[0160] d-4) 

IB^y#§3 2-e^^tl^J^SlB^y (GCCATGGCTATGTCTCAAAAACCAAAAATC) £ 

MTZ>t 'J \y^? K (•fe>7>7°^-r V —) IB^y#§4 1 

^J^SlB^y (CAAGCTTGTCAGTGGTGGTGGTGGTGGTG) 'J =f3? £ K 

(7mvx^7^7-) iB^y#§32-e^^ti^j^siB 
u \y^? K7°^-r ̂ -«hiB^y#§4 1 u =r 

K7°^K^-<h£fflLNT. HMJ7© (1-1) (C§E*6©7°^X 
$ K p ET4 3 SCcHis£^§y (C LTs Expand High Fidelity PCR System(P5> 

ttM) £ ^ tcTIBS PCR^T^fco 

[0161] [JXJ^5M&J5£] 

pET4 3SCcHis©DNA)§)S 1^1 

dNTP(i§-2. 5mM(Z)mixture) 1 ix I 

7°^^ "7 — (20pmol/yu, I) i§-0. 4 ix I 

5 xbuffer(wi th MgCl2) 10/x L 

enz. expandH i F i (3. 5 x 103U/m I) 0.5yu,l 

JHMTK 36. 7 yU, I 

[0162] 0=>~ (PERKIN ELMER-Gen 

eAmp PCR System2400) iZizv h L, 94<ClCT2£f^S Ltclk, 94°C(CT 1 

5 #^^lN-e55°C(CT 3 0#^^lN-e72°C(CT 1 . 5 0)\z^k 

1 OHI^Tl\ 94°C(CT 1 5#r^^lN-e60°C(CT3 0#r^^lN-e72°C 
(CT 1 . 5 2 0 ®?rl\ ^ ̂ (C72°C-e7^^M# Lfco 
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±§EPC #J 

1. 0 k b©DNA©/\*> K^tltc0 

mV<D PC RJ5Mt(C$iJ®gmNcoIMHindIII£JPA.T D N A 

$-t±\ . o k b ©D N A&WMLtca 

K^^^-pTrc99A (GE£*®IINcoi;&t/H 

indiinccfcymmmt^titcs<oo-Dn/K^mmLtc0 

Z.tlb(DMWk^tltcD N A£;f^U T4 D N A 'J 15-izH=> -f a 

>U >>ft-eE.coLi DH5a Ltc0 

m b tl5 0 iL g /m I ©7V^>'J 

i£ife"Ci£^U 4tLT$fcP • 1 0=m--£ME&lC]i& 

L/co jltfe^tl/cP P--£^tl^tl5 0 ix g/m I U 

t^aiLBi^2m I IC&ffiU Sti$W^-e3 7°C, 1 70tP^JSMi£#L 

fco tl©ip#S'f^/)v'QOIAprep Spin Miniprep Kit (QiagenttM) 

K£lxy l±l L/co IX y l±l^tl/c70^X$ K©^tl^tl©-SP£ 

frjPSgHNcoI&t/H i ndlIHC <fc y -L /cfi, 715P -X ̂ UBE^K]IZ 

mu/co 4-D(D7°^X< PlZtiVZs #J1. Okb©DNA^±IB^^^-

Ztlb(D7°^X$ K©9^0 1 l&pT 

rc43SCchNH<h£tttt/c0 7°z?X< K p Trc43SCchNH(i% I3^S§ 3 tlZ> 

7$ litS 6ii© t^f s;V^18 7 

$ (IB?y#§4 5 : LeuGLuHisHisHisHisHisHis) 

rfmap $ titc 7 $ J mmzmt %oy^o <t •? ic ISI+ $ ti 
TV&o 

[0163] (1-5) *fgBJM*'J 7,0 \y^? K(A), lJ 7 0 is t ? V (B) RXf* 

#'J 70 \t(C)tk^mtZ>m%7L'<0 0-

SB?y#^2 8-e^^nS^SSB^J (GCTGCAGCAGGAAACAGACCATGG) *kMtZ> 

tlj370[st?V (izyX7°7-(^-) «hl3^y#§4 1 T?^£ft£J£SSB 

M (CAAGCTTGTCAGTGGTGGTGGTGGTGGTG) >J 37 0 Ut? K (7>? 

iz>X7°^^^-) 7°^-(^-lzmvT, HMJ9 (1-4) (C§E*£© 
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K pTrc43SCchNH£^§y(C LT, Expand High Fidelity PCR System( 

Ui/ =L • y ~70* J X? -f v OQM) PCR 

tc o 

[0164] [JxJ^;MiU5£] 

p Trc43SCchNH(Z)DNA}§)S 1 M I 

dNTP(i§-2. 5mM(Z)mixture) 1 ix I 

7°;7'f "7 — (20pmol/yu, I) i§-0. 4 ix I 

5 xbuffer(wi th MgCl2) 10/x L 

enz. expandH i F i (3. 5 x 103U/m I) 0.5yu,l 

JHMTK 36. 7 ix I 

[0165] 0=>~ (PERKIN ELMER-Gen 

eAmp PCR System2400) iZizv KU 94<ClCT2£f^S Ltclk, 94°C(CT 1 

5#r^^iN-e65°c(cT3 o#r^^iN-e72°c(cT 1 i o 

®^Tt\ 94°C(CT 1 5#^;^lN-e70°C(CT 3 0#^;^lN-e72°C(CT 

1 2 0 ®?Tl\ ^ ̂ (C72°C-e7^^M# L/co 

±§EPC #J 

1. 0 k b©DNA©/\*> K^tltca 

^ y © P C R J5JC^lJ PSg^Ps 11St^H i nd 111 £ JP T. D N A if £ ~ 

mmmt^utcmi. 0kbDNA^iifco 

HMJ9 (1-3) (C|ES©7°^X$ KpTrcLD(A113G)nh/774ch£*|# 

mpstiRm\ndiiuz£i>jKDNA^ 
ffML/co 

Z.tlb(DMWk^tltcD N A£;f^U T4 D N A 'J f—is a 

>U VSTCE. coLi DH5a£^K$E^L/c0 

?#btl5 0 ix g /m I ©7V^>'J 

i£ife"Ci£^U 4tLT$fcP • --©^fr£>8 p • -L 

fco jltfe^tl/c=l 0 |ig/m I U 

•ssiL Bmm2 m i (cgffl u um.w*-e31 °c, 17 etr^jsMiML£ 
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0 'bQIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ I±1 L/co W l±l^tl/c70^X$ FCD'ttl^tKO-^^U 

Ps®mpsti^Hindiii^tc<fcy=fi5^bufcm. -rxn-xtfomnfomzm 
L/c6^©7°^X$ KtCfc^NT, $J1. o k b(DD N K pTrcLD 

(A113G)nh/774ch(C^fA^tlT^^o^:^5ilH^tl/co K© 

1 -D^t pTrcl_D(A113G)nh/774ch/43SCch<h£{\m/c0 

[0166] (2) yitlB^yv 1 0 9 I /G 1 9 1 D/Q 2 4 6 R 

B^>A^lt(A)£=l-

^ —(ABC) 

IB^y#§2 8-e^^tl^J^SlB^y (GCTGCAGCAGGAAACAGACCATGG) *kMtZ> 

K (-tz>X7°^K^-) <hlB?y#§4 1 T?^£ft£J£SSB 

M (CAAGCTTGTCAGTGGTGGTGGTGGTGGTG) >J =f3? £ K (7V51 

•fe>X7°^-r^-) HMJ7© (8) (C§E*6©7°^ 

7v$ K pTrc4 3SCcHis-g325a/g572a/a737g£^§y(C LTs Expand High Fide 

lity PCR System( • S/ n. • -$? J ~7 <f J 7,? -f V OQWk) tNfcT§EJxJ^)M& 

J5&T PCR fc0 

[0167] [JXJ^5M&J5£] 

pTrc4 3SCcHis-g325a/g572a/a737g(Z)DNA}§)S 1 ix I 

dNTP(i§-2. 5mM(Z)mixture) 1 ix I 

7°^^ "7 —(20pmol/yu, I) i§-0. 4 ix I 

5 xbuffer(wi th MgCL2) 10/x L 

enz. expandH i F i (3. 5 x 103U/m I) 0.5yu,l 

JHMTK 36. 7 ix I 

[0168] (PERKIN ELMER-Gen 

eAmp PCR System2400) iZizv KU 94<ClCT2£f^S Ltclk, 94°C(CT 1 

5#r^^iN-e65°c(cT3 o#r^^iN-e72°c(cT 1 i o 
®?rl\ 94°C(CT 1 5#^;^lN-e70°C(CT 3 0#^;^lN-e72°C(CT 

1 2 0 ®?Tl\ ^ ^(C72°C-e7^^M# L/co 
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±§EPC #J 

1. 0 k b©DNA©/\*> K^tltca 

mV<D PC RJ5Mt(C$iJ®gmPstI^t/HindIII£JPx.T D N A 

$-t±\ mmmik^ntcmi. o k b ©D N A&WMLtca 

HMJ9 (1-5) K pTrcLD(A113G)nh/774ch/43SCch£ 

$lJPS®^PstI^HindIinc<fcy=fi5^b^1l-. S¥ffi^b;*ftfc#j6. 4k b 
(D7°?X$ h'DNA^ilfco 

Z.tlb(DMWk^tltcD N A£;f^U T4 DNA'Jif—itT> =? >( f - */a 

>U co Li DH5 a L tca 

m b tl5 O iL g /m I ©7V^>'J 

i£ife"Ci£^U 4tLT$fcP • --©^fr£>8 p • 

tco )ltfe^tl/c=l P--£^tl^tl5 0 ix g/m I U 

•ssi L Bmm 2 m i izmm u sti$w^ -e 31 °c, 17 etr^jsMiM Ltc 
o ^^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K£lxy I±1 L/co W ^tltcX^X^ FCD'ttl^tKO-^^U 

Ps®mpsti^Hindiii^tc<fcy=fi5^bufcm. -rxn-xtfomnfomzm 
Ltc o 6^©7°^X$ KtCfc^NT, ^ 1 . 0 k b(DD N A^±IE^6. 4k 

b©7°^7>$ KD N A(C^fA^tlT^^o^^5ilH^tl/co Ztlb(D7°^X 

$ P(D?t>(D 1 pTrcLD(A113G)nh/774ch/43SCMch<h£{\m/c0 

[0169] mfefljl 0 

lN/cL-a-7$y mt t>ty(DW^) 

[0170] (1) IB?U#§3T^ft£7$yitlB?U£^-t£*:PgB^>/^lt(A)£=l 

7°^X$ K pTrcLD(A113G)nh/774ch/43SCch£ffilNTE. coLi JM109^£ff^ 

»$E^L/CO %btltc^m%i^W^O. 1 mM© I PTG<h50yu,g/m I 

Bi^±te2 Om I (Cjgffl U 3 0°C, 1 5 

0#^ISMip# L /co %btltcip3t)S£js/L>itLs /Sl'tfc £ t# /c 0 ii CD /SI 
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te#jO. 1 g£0.5M Tris-HCL/<y7 7- (pH9) 1 m I CISU 

-Xisavtl- Stftf^XtT-X (0. ImmO) 

, 2500 r p m(CT2 0 ̂ FIMlLfcc nbtltcWtfe* 8 0 0 0 rpm 

, 4 °C (CT 1 O^ni/^IL, 0 . 7 m I £?#fc0 

f#£tlfc^/t>±Ji>$©0.1mU 7>;E-77j<£ffl^pH9(CliML/c2 - t K 

• dp^>-4- mk ©4 0%7K;^£0. 4 

m U NAD+1 Omg, RXf^MT7 >f-')A20mg £/ftfn Us 3 0 °C 

TH 8^riIfcUfco h^77< 

-lC<fc£^fi##r£?rc>;/co 85. 1 

J5J&£ffllNfc2-fc KP**>-4- mm.(Dw 
(C>^LTL-p<51^->W(i2 1 . 5%-efcofco 

[0171] (#*£«;#) 

: UNISON UK —C18(4. 6mm0X25cm% 3yu,m) 

: 50mM "J >!££#& 1 2mM 1 -^7°^ >7JU* >!£:»- h U ^ATK;^ 

MAmtTiz h-h 'JMB&)£A& (%) : Bjft (%) =90:1 0©tU 

"n" ~C /^"n" 

/ii : 0 . 8 m I /ft 
: 3 7 °C 

JiHH : 2 1 0 n m 

[0172] (2) im.17^ JWMW 1 0 9 I /G 1 9 1 D/Q 2 4 6 

B^>A^lt(A)£=l- 70 VlS? 

o - (ABC) nmmw 
7°^X$ K pTrcLD(A113G)nh/774ch/43SCMch£ffilNTE. coLi JM109^£ff^ 

ftlE&Ufco %btltc^m%i^W^0. 1 mMffl I PTGih50ju.g/m I 

Bi£±fe2 0 m I (Cjgffl U 3 0°C, 1 5 

B#^iliMiaS L/co t# <Q tl /cip£JS/Oit L% Ssft^llfco CI 0MM 

tt#j0. 1 g£0.5M Tris-HCL/<y7 7- (pH9) 1 m I CISU 

-X*>av*J- Stftf^XtT-X (0. ImmO) 
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% 2500 rpm(CT20 8 0 0 0 rpm 

, 4 °C (CT 1 ia/t>±5f 0 . 7 m I £t#/c0 

1mU 7>;E-77j<£ffl^pH9(CliML/c2 - t K 

pdp^-4- &M. ©4 0%7jC^&£0. 4 

m U NAD+1 Omg, RZ?$ftM7 >f-')A20mg Us 3 0 °C 

T? 2 0tP^JS<h 9 Lfco £~F§E£#"C>$tt:£ p-7 h^77<-

lC<fc£^fi##r£frc>;/co 8 2. 5 

J5J^Cffl^/c2 - t: KP+5/-4 -

>^LTL-p<51^->W(i2 0. 8%-efeofco 

[0173] 

tl^p A : UNISON UK —C18(4. 6mm0X25crru 3 yu, m) 

: 50mM 'J 1 2mM 1 ~^7°$ >7JU* >!£:»- K U ^ATK;^ 

&(A&)£;p-fe h-h VJlsCBmZA)®. (%) : Bjft (%) =90:1 0©fy 

"n" ~C /^"n" 

/ii : 0 . 8 m I 

;b^A;U]t : 3 7 °C 

JiHH : 2 1 0 n m 

[0174] ^JfefliJI 1 (*fg0£*V/^ft(Ah 

C) £^K\/c L — a — 7< 7 

[0175] (1) iB?u#§3-e^£ti£:p$ * 

mm 
2 (1) (40g*V 

/<?MA) (D2i%mm0.ini£s mm® 2 (2) -zmmzntc^mRoy^ 
omwommmmm (9g*v/^ft/D 02^1^0.imi^, (4 
) TilS^ftfcP^>>J&7Kil®ll (A113G) (32.6g*V/^ft/ 

L) ©2fe^>ft0.1ml<h£;f^U Amicon Ultra-15 ($ 'J tfTttW (CT)lls 

u 0.imi©lfMi#m;Fb^£t#/co t#^ti/c$iMi#«;Fb^0. 1 m u 7 



WO 2016/006522 113 PCT/JP2015/069106 

-77K£ffl^pH9(CliML/cDL - a - t: KP=£W72J 7°P>It (ACROS 

ORGANICSttM) ©4 0%7K;^)S£0. 1ml, NAD+IOmg, 0. 5 

M Tris-HCl3fSi)S (p H 9. 0) 0. 3ml, JktflWkJ7 0 

m g £ U% 3 0 CT' 1 8 0^^i^(h"5U/co C. (Z) $ ~FPE^M^~C 

jftfts^p-7 h^^7 <-(Ci;^#M^/T£tT^/co JSJfclCffllNfcDL- a - t 

KP=£W 7^7°P>It©M(C>^LTL-P-r i>Xi6 0. 9%£j5£LT^£ 

d <h^>bAvo/co 

[0176] 

: UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM 'J 1 2mM 1 -^7°^ >7JU* >!£:»- K U 7ATK)§ 

&(A&)£;p-fe h-h VJlsCBmZA)®. (%) : Bjft (%) =90:1 0©tU 

"n" ~C /^"n" 

/ii : 0 . 8 m I /ft 
: 3 7 °C 

JiHH : 2 1 0 n m 

[0177] (2) yitlB^yV 1 0 9 I /G 1 9 1 D/Q 2 4 6 R£^-T£*fg 

V/^ft(A), V/^ft(B);&tf** V/^ft(C)£ffllNfcL-a 

-7$ J rnkStyOWk^L 
mmm2 CD ^mm^ntc*%moy^ow(B)mmwmM. (40g^> 

A^lt/L) ©2. 5fiifM0.1ml<h, mfe0U8 (1) T p Trc4 3SCcHis-g3 

(3.2g*V/^ft/L) (D 4. 5 {£>j§«0.1mL^. 3 (4) 

ftfcP^>V]&7MfiS¥ffi (A113G) mmmmfa (32.6g*V/^ft/L) ©2{£^ 
IK)S0.1ml<h£;ftfn Ls Amicon Ultra-15 ($ "J (CT)J!$f5 LS 0.1ml 

i m u 
7K£ffl^pH9(CliML/cDL - a - t: K P drW V £ 7°P >It (ACROS ORGANIC 

©4 0%TK;§)S£0. 1m U NAD+IOmg, 0. 5M Tris-H 

ClMSi>S(pH9. 0) 0. 3m l% RZftfftM.J'y — 7 A 2 0 m g £;]!-£• 
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u 3 0TC-C1 8^fllt9Lfco 

h^77 <{-lC<fc£^fi##r£?ro;/co JSJfclCffllNfcDL - a - t: KP=£W 

V^7°P>It©M(C>^LTL-P-r *>>&8 8. 

•o tc o 

[0178] 

^A : UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM 'J >!££#& 1 2mM 1 -^7°^ >7JU* >!£:»- K U ^7 A7j</§ 

&(A&)£;p-fe h-h VJlsCBmZA)®. (%) : Bjft (%) =90:1 0©tU 

"n" ~C /^"n" 

/ii : 0 . 8 m I 

;b^A;U]t : 3 7 °C 

JiHH : 2 1 0 n m 

SaUzflDfUfflRTfiBtt 
[0179] ^B^tCcfcn^ mtmm. ^ti£P-K-t£tf 

tib%$mLtcs p-r i/ym<Da-7$ 

[|B^lJil7 U —-^^rTv h] 

[0180] IB?U#§9 - 1 2 

P C R©/cto(ClSI+^tl/c^" U =f2£ K7°^-T x7-

1 3 

T1 t KPy^---tf£P- K 

14-41 

P C ROtctsblZWili^tltct 'J 370 K7°^-T x7-

IB^y#§4 4-4 5 

f£!+£tl/c7$yi£ra 
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[11^111] TIB (Al) frb (A5) 

(A1) |3flj1Ht3-e^;*ft£7$ 

(A2) i ) 1B^J#§ 3 tl% 7 $ J UT 8 5 %&Lt® 

Jimm-zh-iT, fr-?, \ \ ) 2-HKP 

^v-4-

- -f 7 tl 7°P vitalUT ttJ&T 3 a — ^ * 7 - -f 7 £ 7°P 

vitlUM* ^ £ (D v i* tifr ^Mt^oy^om. 

©757 

(A3) i ) 3 tl3 7 $ 7 (C T 1 g L < (ill 

$t©7 $ J WK'k. U < ttttiJUS tltcT 5 7 ItlB^JTfe T 

s i)^, i i) 2-tKP=^>-4- (p< ^JU^) 

^uT)(tj^T^2-^^7-4-

Zffctlts a-t KP^>--f Vt)7°U>mmmfa$:MfcLrttlfcT 

Z> a -1 %-V ~ 4 V tl Z? U yj&BS&fa £ £ tb^l t CD IN 1* tlfrX 

£*>/*£St©7$ y&EB5!k 

(A4) i) lB^y#§4 1 3-e^^tli,J^SlB^y©ffllilB^^^ 

&£# V70 1st? K <h 7 MJ >VX> hft^TT'/\< 7'U V-t X 

TZtf'J 70 Isst? RC P — K£tl£75 ygtlB^ye^-pTv ANQ% 

i i) 2-tKp^^>-4 - wmmmw^mkLTN 
ititz2-j*v-4- (*?ji>?t) mmmmmzm&r zmt> t 
s a-t: KP4^>--f Vt>-?uyM%mW%M:kik{sTttlfoT&a-t 
*v--(vt) 7°p ymmmmzm&t zmutav 
MtZ>0y^0W(D7$ J StSB^k 

(A5) i) i3?y#^3-e^£ti3 7$ y@tiB^y(cfc^NT, 10 9#@ 

CD/<D y(D4 7 PI' :>>^CDS^s 1 9 1 #@©^'lJs>V©77./^7 

df>II^©g^S.t/2 4 6SI©^^ 5 7©7>/Udr->^®g^/)v 
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btzzmfrbm&tiz 1 JWM 
i i) 2-th'P+i/-4- l&It 

- A -
a-t. KP^ri>--r V tl 7°P 

LZttfoTZ>a-t*V-'(Vt70ny izm%tzmtit(D 

JW&RM ; 

£ P — K "3" -S # 'J 7 0 \st? K0 

#312] tuBE/7-^ yIHlB^Ll£P — K'^'SimSlB^Ll©P K7{|£ffl#IS£AI]||lli 

/cJ^SlB^£^-r1 IE*6©# 'J 7 0 1st? Vo 

#313] ?si«mc£LNT«prt£&7°P^-^-<h§f#iI1 Zfcli 213 

ii©# U 3? £ U*? K <h $fg'RltZtemrigMZ tiT ft Ztf1) 70 \s 

t ? K0 

#314] !f#il 1 ©iN-f tifr—iKclEifc©# x)70 K£#^f 

ZM&X^OO—o 

#115] !f#il1 e> 3 ©INI* n^-3ltciB^©# KX&ff# 

31 •4 IE® ©M^ *. •^ £ * - ̂?s (C >1 A £ tir ft £ 

#iI6] IES©^S$E^^O 

#317] II#I11 ̂ f)3 ©iN-fftfr—3Hc!Eii©# 'J 7 0 Ut? K£{£^f 

•2) 

#318] II#III ̂ ^3©^Tti/)v— 

IKCIE7 0 1st? 0-(DM 

o 

#319] II#I11 ̂ f)3 ©^Tti^-IKCIES©# x)70 \st=f- Kt/c&ff 

mR4tm(o^mpi.^<o o 

#3110] TIE (B1) frt) (B4) ©lNTtlAv©7$ yitlB^O: 
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(B1) 1 J ItlB^ 

(B2) i ) 1B^S§1 T^£ft£7$yillB^CftLX9 5%£l±© 

IB^OIWI—ft £^"T£7$ y ItlB^yefe-pT, fro, i i) 2-bKP 

dPv-4- mmmw%mik{.Tttj&T&2-x*y 
-4- a-kh* P^ri> 

- -f V ^ 7°P LX>tfj^f £ a -^ dp V - -f V tl 7°P 

©7$ 7ItlB^Os 

(B3) i) BB^J#^1-e^£ft£7$y$BB?!HC£lNT 1 SlXfcMt 

it© 7 $ y u < ttttjp £ titc 7 $ y stiB^y x& o x 

, fro, i i) 2-kKP^>-4-

ftUXMtS2-^drV-4-

a-k KP^>--f V^7°P>ltIl^£@^bLXM^t-

£a—^7 — <7;b70P> ItlHilfa (C 1" & tb^l <h © ^ 1* ftfr X 

£7>^7lt©7$ yitlB^y. Sfctt 

(B4) i) iB^ys§2x^^n^^siB^y©ffiiiiB^y^e>^^#u 7 

7 \s*=f- h "J y VX> h&£#T"C/W 7 "J 7V XT £# "J 7 

7 K(CP- K£ n§7$ y^SB^JXfeoX, fro, i i) 2-

th*p^>-4- mmmmw^mitLxM!^t^>2-
t^y-4- (>(?)ls?t) a-kh* 

P^ri>-< 7^70P>ItIl^^£I^bUX>^J^'r^a-^dr7--r 7 

^ 7° p > it if mi* izm&tzmtit(Dvrtifrxtemg%tiTzo> 
A7lt©7$ yitlB^y ; 
£ p — K if •?> # U 77 U ̂ 1" 51 Ko 

#1111] fsMfflM(C&lNX^t^tg&7°P^-7-<b!l#iI1 0§EfS©tf 

U 7 7 U X ? K t tlx t£% # U 7 7 U t ? K 

o 

#1112] gf#iI1 1 1 §Ef6©*°'J 77 
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0 0~. 
#1113] $mm 1 o £ tc1 1 IE®©# <J 7 0 Is*? KX&ff #il1 2 IE® 

(Dftm^oo- izm A $ nx ft & o 
#iH4] 3IEmmzmmw 

o 

#1115] §!#il 1 Ogfcttl 1 IE®©# V 7 0 1st? 
<*o 

#1116] Ii#ll 1 0£/c&1 1 IBS© 

#1117] II#I11 0 £ tc1 1 IE®©# U 3? ? U t ? K £ /c(ill#111 2 IE 

js^/io 

#1118] =|#il 1 £> 3 ©^Ttifr-iKclB®©# 'J 7 0 \st? K«hll#il 
1 ot/ctii 1 IE®©#U \st? bt^mt^m^oo-

o 

#1119] y{bLT)ttJS1"l)L-a-7$ 

btztfvzo\s*?b\ ztcu, %m#i)zoi>x?\ttm±mm 
^ iz & ivxmmxn^-o-t RT mtmx&m-z nxtt 
ZTnuzoisj? $ biz#frif#iii 8BBm<Dm^xs<oo-o 

#1120] a-sf*Vt)Jl>7}iymfc-£ty$:77< J LXttltiTZL-a - 7$ 
y iz t z mti * m t & o y / so n • -f > jwni# m 
-e^^n#iii 9IE®©II^X.^^^-O 

#1121] a-tlrVtDltfymkSitylkl7^ J \tLXttfot Z>\-~ oc ~7 $ 
smfcStyizmmtzmtiz^Tzoy^oMVT^suraT 
IE (C1) frb (C3) ©iN-f tlfr©7$ yItlB^y : 

(CD iB^ys^-7-e^^ti-2>7$ystiB^y, 
(C2) i) iB^y#§7-e^^ti^7$yitiB^y(c^LT9 o%iii±© 
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fro, i i) a-**rV 

J ikLXNfotZL-cc--7$. 

jmMms $.tc\z 

(C3) i) BB5>J#^7-C^;*ft£;p$y$S3^JtC£lNT15gL<fcM£ 

moT<y stfr^£, su < umn$tifc7$smmx-hox 
, fro, i i) a-t^VtUlstfymik^ZT^ SlkLXttifotZ 
L-a-77^ jmib-styizm&t&mti^TzoyyioncDT^ y 

XS)^!I#II1 9 £/c&2 
[||#II22] If#lI1 8 fr £> 2 1 CDlN-f tlfr—lltClBi^l^x.'^^-frfsi 

SfflJ® £ $ A £ tiT & £ J]2ff 3£&tto 
[§f#lI23] ?silfflmfr^^^/c^ASiMTS)^II#lI2 2 IBS WSt$E$M* 

o 

[1I#II24] i) a-^-^V^;U7K>ltjb^£7$ y-fbLT^J^T^L-a-

=i-70 i<t? K, ttc&s 

0 \st? K<h?si«^!(Cfo^NTatgpItg^70P^-^-^;fratgpI 
wmx&m^ tixftztfi) zo i/t? K, 

1 i ) Ii#ll 1 fr £ 3 0tN-ftlfr-lI(ClB«c®# 0 1st? K, R 
t/ 

i i i ) If #111 0 Ztcte 1 1 IB®®# 'J 70 l/t? b ; 

[If#II25] T=B (A1) fr£ (A5) ®^-rtlfr®7$ yitlB^O: 

(AI) iB^s^3-e^^ti^7$yitiB^y, 

(A2) i) IB^y#^3-e^^tl^7$ yitIB^(C^LT8 5%Jil±® 

JWMMXh-iX. fro, i i) 2-bKP 

**>-4- (p<^U^) S§ItIf^;&I^bLT^'r^2-^drV 

-4- c/?)u?t) mmmmmzg&Tzffijjts «-HKP^> 
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CD77$ J itSJ^k 
(A3) i) i3^y#^3-e^^ti%>7$ jmmmz1 gu<mn. 

%l(D7< S&gL< fcmj)D£tl/c7$ yWT-feot 

% froN i i) 2-tKP^^>-4 - (^^^^^-) 

'fbur^-r^2-^^v-4-

SffijJt. a-t: Vt)-Jnym.WI^W%:B.4kLTtt!fot 

£ a - :* dp V - -f V £ 7° P > If If (C HE&f -5 <!: CD ^ "f tlfrX 

>^£110)7$ y@f!3^Js 

(A4) i) iB?y#§4 t/cti 1 3T^£ft£^aiB?y(M}iiB?yfr<b 

7 0 btTs h U >^x> h^^TTv\-r X'J y^rx 

Ktc =1 — K^ti£7< fro% 

i i) 2-tKPdp:>-4- SS8ll3i#{fc£®Hb LTft 

ifctz>2-t*v-4- (*?)u?t) mtmm&mzm&tzmtit 
s a-t KPdri>--r V^^^VlfllSfr^lf^UT^J^T^a-^ 

^ v ->r v±> XP v$gi$mc^&T£tg;&£0^i*ftfrXttM#£ 

^T£^>A£|tCD7$ yiflB?[k 

(A5) i ) EE5y#^3-e^£ft£7$ yiflB^Cfc^T, I 0 9#@ 

CD/<U >(ZM VP-r :>>^CDS^, 1 9 1 S@©yj i>>©77>/^ 

^>@f^s(Z)g^^.t/2 4 6 §§©<?%£ $ >07^=^->^s©S^fr 

£&3g#fre>5if£ti3 1 ^±07$ y@fie 

?y-e^)^T, fro, i i) 2-kKPdP:>-4- (p< ^l/^#) S§S£ 

mmw%mtLxttifct%2-t*v-4- mm.mm 
faiz^&tzigtits a-b KP^s>-< V^7°P>@fM^£if{b 

U T Jfct" -j Vti7°n >If £ fg^l <!: 0 

^•rtifrx^^£^-r^^>/^»©7$ yitiB^y; 
*kMtZ>0 y^OWo 
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[Ii#II26] TIE (B1) fr£> (B4) WttltiMDTS. J 
(BI) 1 smmyis 
(B2) i ) 1 tl% T $ J SfSB^JCCft UT95 %£Lt<Z> 

fro% i i) 2-kh'P 

^>-4- (*^1/^*) S§lf!l^£i^bLT^'r^2-^drV 

-4- mmm&teizm&Tzffijots a-nKp^ 
- -f V * 7°P U T fcfj&f £ a-^V-'fVA^P 

> It gggfc izM&T £(Di*t on 
(D77 < y IflB^lk 

(B3) i ) 1 tl £ 7 < 7IfiB^iJICfi^TlgK 

msccD7$ Jmtfk&s L < ^nfc7$yifsB?u-e&^T 

% fro, i i) 2-bKP=^>-4-

fcLTfcfJ&T£2-^7-4 -

a-H h'P+iz-'f 7^70P>III^{*£@^bUT^JSf 

^.a-^drV--ry^70P> SUfif fa fC ̂  f 3 tb^J <h © 1* tlfr X 

(B4) i) S3^J#^2T?^3tl£&SS3^Ja>4@^gB^Jfr 3? 

£ b * ? K t X h 'J V y x V h ̂ ^ftTTv\< 7" 'J Xt 3 # 'J 7 

0 Vt? RCP- K£tl£7$ yltiB^-e&^Ts fro, i i) 2-

HKP^>-4- 6&^§&tt£^fbl>TttJft-r£2-

^dpv-4- «-HK 

Pdp:>--f 7^70P>IfIl^^£I^bLT^J^1"^a-^dr7--r 7 

*J 7°P £ ©l^-f ftfrXM^£^T& * > 

ypflB^y ; 

yjWWo 

[II#3127] (1) TIE (Al) fr£ (A5) Wftlfr(D7 $ J IflB^O: 

(AI ) iB^s^-s-e^^ti^T7^ yitSB^s 

(A2) i) SB^J#^3-C^£ft£7$y$BB5>JKfcfUT8 5%J^±© 
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fro, i i) 2-th'P 

dp^>-4-

-4- milmmzmmtzmtit. a-kKp^> 
- -f V 2J 7°P >If L £ a -1 dp V - -f V 2J 7°P 

> If (c ̂ 1" £ <h (D V t tlfrX &^ 1" £ ̂  W m 

(D7$ yitiB^y, 

(A3) i) yiflB^C£lNT 1 gL<(il 

%L(D7$ yiffr^, 1ML< yiflB^"eS)^T 

, fro, i i) 2-HKPdpi/-4- S§IfIl^fa£If 

4kLxtti&Tz2-**y-4- &mm&mzmmt 
zmtlt, a-t: KPdpi/--r V tl 7°ttltit 

za-t*v--r vti 7°u> mm&# iz m%t & t <D ^ t tifr x 

yifiB^y, 

(A4) i) IB^S§4t/c(i1 3-e^^tl^J^SlB^©ffililB^fr^ 

K^^h'j >vx> K^^#T-e/\-r 7 u y-r x 

TZrf'J 70 K(CP — K£ft£ y$SB?y"C£>oT, fro, 

i i) 2-HKPdpi/-4- S§IfIl^fa£I^bLT^ 

i&tz>2-**y-4- mmtmmzmmtzmtit 
, a-n KPdpi>--r V^7°P>IfIl^fa£I^bLT)^J^'r^a-^ 

dp v - -f V tl 7°P >IfI^fa(C^-r £fg^l £ ©IN-f ftfrXM^£ 

yifiB^y, t/c& 

(AS) i) iB^y#§3-e^^ti^7$yifiB^ytcfc^NT, 109#@ 

©/<•; van vp-r ^>>^©1^, 1 9 1 #@©yj ̂ yoTXJi^ 

dr>If^©S^S.t/2 4 6#@©y,IU^ $ XZWUdr" >^©S^fr 

e>&£i#fre>jitfft£ 1 i^±©7$ yifiB 

^y-eS)^T, fro, i i) 2 — t: KPdp5> — 4— (p< ) l&If 

mmw*m]c\,xtti&tz>2-**y-4- &mm& 
{MZ^kt^ffctlt, a-k KPdp->--r 7*J 7°P VlflfPIfa^I^b 
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Vtl7°uy ^ t £ tb^ t 0 

xWMm; 
%^TZO>s<OX£s 

TIE (B1) fr£ (B4) <DVttlfr(D7$ ySfSB^J: 

(B1) 1 tl£ ~F $ J If SB^lk 

(B2) i ) IB^J#§ 1 IflB^HcM LT 9 5 %U±0 

E5?im-&&£TZ7$SMffl?!lV&?rs fro, i i) 2-th'P 

dps/-4-

-4-

- -f V * 7°P >lf fl2#fa£lf ̂  U TttJ&f £ a - * dp V - -f V £ 7°P 

v^7ft 
07$ y If IB ¥1 

(B3) i ) @B?y#§ 1 yifSB^HCfe^T 1gu< li4t 

t©7$yifL<nmnztifcT^sifie^-e£>^T 
, fro, i i) 2 — t KP^>-4 - (p< g&lfgfiifa^Jf 

4bLrttifcT&2-#*v-4- t-) 

a-b KPdr^-'f V^7°P>lfIf®fa£lf<bLT^J^'r 

^a-^dpV--ry^7°P >|f 0 ftfrX 

iffif^t"5^v/^S07$yifiB^y, t/cti 

(B4) i ) 1B^J#§ 2 V&Z n^^SlB^J0ffi^l3^Jfr ht£Z> # 'J 2 

huv^xvh&£#T"e/\>r 7"u y^r xts#u 3? 

^7UTI-51 Ktcp-yifiB^ye^oTs fro. i i) 2-

bKPdr^>-4- i§lfll»fa£lf^UTmT^2-

dpv — 4 — mmmmzm&t&mtits «-HK 
• ̂py--f 7;b^P>lfIf5#fa£SffcUT2tJ&T£>a-2t'dpy-^ y 

£ 7° P > If sulfa fc ̂  T -2) <h 0 IN t tifr X tt £M t z 0 > 

/^107$yIflB^y ; 
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[If#lI28] 

[If#lI29] 

tDUtfyRtf 

(2) a -1 t) J\s7fsymit'£ty%:77 < J it LTttlfct &L- a -

M CD -e 

-7^ J 

a — \L K • dp $/1) JI/*J\ V®Hb ntyiflklli a - t: K • dp :> t) 

lb ci $3"££> y s £ a - ̂  dp V ^ >/U#>Ifjb CI a -1 dp 

v ̂ ;u#>i^b^-e^ y, m-rsL - a - 7 $ y 

-a-7$ y^b^tl"es>y, Ii (1) (Cfc^Ta-t: KPdpS/;b 

2 — t: K P dp :> — 4 — ( 

S§IfIl^fa£I^bLT^'r^2-^dpv-4-

mmmmmzmntt^mtzoy^ow-z 
& z> II#II 2 7 §E*6 

a - t: K • dp^( 1 ) : 

OH 

(1) 

S ^ "COOH 

R 1 1 - StfWUdpJU 

2) : 

o 

R1 (2) 

^S COOH 

JWC^mt\ ^ (3) 
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NH2 

R1 f (3) 

^COOH 

R H£ftilfl<hll ; 

[If#lI30] a-t - t: K P dp $/ - 'f V ^ 7° • > 

y, -2> a-t*Vt Jlsst-symt^tf a-t^-V-^V 

tl 7°P y s fcf J&1" -2)L — a — 7 5 J St^tlfr'L — P -f ^ > t? 

fey. Ii (1) iCfclNTa-t: KPdp^;bJU#>gHbl^HC^ffl£ 

1±£^>A^ltfr\ a-k KPdpi/--r V^7°P>lfIl^fa£i^bU 

T^tsa-^+v-fvA^p >it mmi* iz^t & mt> % '># 
< <h t#1-^^>M°^«-efe-2.Ii#II2 7|3«6©Mat^o 

[If #1131 ] a -4r 7*JJU# VS&fb^tl£7 5 J it LTMl&'t &L- a - 7 $ 

-efe^If#II2 7fr£3 0©^Ttlfr-Xl(C|Etg©M3a^)io 

[If#lI32] a-^dpv^>/U#>lfjb^£7$ y-fbLT^T^L-a-7^ 

y miztzmu%Mt%> * y*\°*ft©7$ y m$mfr\ T 
IE (CI) fr£ (C3) CDlN-fftfr©7$ y@tlB^y : 

(C1) IB^J#"^- 7 ti^ 7 $ J IflB^k 

(C2) i ) IB^IJ#^ 7«tl57$; mm iztt u T 9 0 %J^±© 

IB^JH-t4£^T?)7$ yiflB^-efe-^T, fro, i i) a-^dpy 

aJU<K>^b^$l£7$ ylbUTttSfc-f £L-a-7S yMs-g-tlK: 

StlB^J, Stcte 

(C3) i ) IB^IJ#^ 7 ft£ 7 5 J StlB^Hcfc^T 1gL< (£*t 

it©7 $ y u < ti/c7 $ y ifiB^J-efe ̂  x 

, fro, i i) a-t^ytDU^ymit^ty^T7^ JiklTttl&TZ 

L-a-T$;M4t'£ti!llZ&&TZffiJ3$:GT&*y/V7W<D7Si J 

mm; 
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#1133] Ii ( 1) (Cfc^NTa-b KP^>;bJU#>I^bl^C^£-t±3 

^s£^>A^lt£p- Kfrfsi 
fcfflj® £# A £ tlX ft Z> MW$£&W% L < lt^<DtikWfa IZ # £ tl -5 
T"J5J^3UCJf{££tl£il#iI2 7fre>3 2©^Ttlfr-iI(ClB®©M 

#1134] tu!B^ltis$HW\ ff#II5, 6, 7, 13, 14, 15, 22, 2 

3 t/c&2 4©i/xf!nfr—iI(C|B®0ff^$^fa-trfe^II#iI3 3IB 

#1135] >Mb LTttJfcTSL-a- 7$ 

P- 1st? Kfr?§i«lC#A£tlT&£^St$E^fa 

%u< ̂ (bm^z^n^mx^mz^^Mmim.21 
fr <o 3 4 ©V,\-ftlfr—IIiC|BS©M3s^)io 

#1136] ittllBMIt$E^W, If #Jf 22, 2 3 2 4 ©^"f tlfr—iflC 

!3«So©ffm$E^*"efe £ll#il 3 5 IB«KDS^^>£0 

#1137] Ii (1) fr, &5uS[/3 --p^>7$ K75r-Vi/7^ U;tf- K 

£/c(£ji7u§y/3 - -p^>7$ K'j >Sf£It 

4bM(Cm%t %fgt)£Mt Z>0 y/<<7M.(D#£'"FVftt)tl£ 11 #II2 

7 b 3 6 ©^Ttlfr—II(Cl3W©S^^)So 

#i!38] m.jtw.p--^?yT^ bT^-yvy,o\st?bt.tz.[rMjtm.& 

--p3-y-rs. \st? K'j y^mtrnz^t& 

0 yt\°0 Mif a -1 dr V ^ JU# >SHbl=rt] £ 7 $ 7 lb L 

>/^»-efe^il#ii3 7iBS©M^)io 

#1139] MT^/5--P^>75 KSfc(iI^i^ 

--p^>7$ K'J >I££iHbM(C^T3 
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tli>!i#lI3 7 £fc&3 8=3*6®®^ 

^"/io 

[It#1140] xll (2) t>\ MitMP --H?y7$ bTT'-yisZO 1st? b 
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