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*f)\s> . Tju^ym.?ji>. x&s 
frwe>ti*0 

fsi^o MM$i&W(D^mk^j5&£isT&, m 
X.fc£\ 1^iMft$xlli/£ (JQ^\ )P/^S 7*nl^s JHEI)J£% ®B) *Ps 

te^HnDn£ffliN5^lli^ (yjuti'Js Its /\P^X SHbftk flfcH, fcOM 
s ilkMs #Jls 7)lZ\-)Us 7xy-Jk 7$y, y-JU?7-fl<\ JL-7-)l 

, 7)1 fkK, ^rhX is7yR.mfi±Wm) tfmf>btl&0 -JiKftlCfc}:, 
c n e> ©isa)i© 9 *> t? $ £ £ w- @ ft <b -r 3 * 
1if\ c: 

<hfrH^ IANC 

[0016] *#gBJ§#iJ K(A)tt% "FIB (A1) fr£> (A4) ®^-fftfr07$y 

IIIB^y: 

(A1) I3#J#-^ K 3 0^t'tlfrT^$fl£7< J&WM* 
(A2) i)i3^y#^u 3yiiifl^cft 

LT4 5%J^±©SB^JI1I— £7$ JWMWZtb^X. fro, i i) 
2-HKP^>-4- IM!^{*£I^bLT>tfj^'t£2-;tdr 
v — 4 — 
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$ J 

(A3) i)ras^2, 

mfre>&£#'j i^*?1 K^T, h <j h^^#T"e/\-r xu nx 
T&tf'J z<7 \s*T K(C=I-K^n57$ fro, i i) 

2-tKp^>-4 -

v — 4 — 

(A4) i ) IB^U#^ 1 , 3 £fc&5 (Dl^ttlfr"e^£ tl£ 7 5 yMJ5!HCi> 

^NT 1 su<mmoT$ystfr^^s L<temnzn/crssmm 
FJTfciTs fro, i i) 2-th*P^>"4-

%mikLTttifctz2-t*y-4- mmm&ftizg&t&ffi 
t^^Mt^oy^owoy^. ; 
£=l — h*t5o 

[0017] *;pgB^>A^ft(Am% TIB (A1) fr£> (A4) ©^Ttlfr©;7$ 71113^0 

(AI) IB?U#^U 3 sfcttsroiN-rnfr-e^^ns^^ yitra. 
(A2) i)EB5!J#-^U 3 £fc&5 (Dl^ttlfr"e^£ tl£ 7 $ S&fflfWlZtt 

LT4 yitl3^J"e^)^Ts fro, i i) 

2-tKP^>-4 - (^JU^*) S§ltI^^^I^bLT^'r^2-^dr 

v — 4 — u^u^) 
$ y 

(A3) i ) 15^0#-^- 2„ 4 tfc&6©^f'tlfrT^£ft£±^®IS^(Z)*@*ilB 

^Jfr^&^'J 2^7 U^t?1 K<hX K >J > vi > K^^^TT/\-f 7"'J X 

ncn- h*^ti5 7$ yiUB^-e&^T, fro, i i) 

2-tKP^>-4 - (^JU^*) S§ltI^^^I^bLT^'r^2-^dr 

v — 4 — u^u^) 
t/c(i 

(A4) i)IB^JS^-K 3 Sfc&5 (Dl^t *lfr"C^3*l£> 7$ JWMMIZ& 
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1 g L < mmko 7 $ J L < tettiP £ ft/c 7 $ 7 ItlB 

MXfciT, fro, i i) 2-tKPdri>-4-

^tt5o 

[0018] HO \y^^- K (A) fr p — K1"^7$ 7 >/•? 

^S(A)©7$ 7ItlB^y(Cfcs^Ts IB^U#^ 1 . 3 t/c&5 (Dl^tftfr"e^£ 

ft^Z^ y$SB^J£©F^Cs§&£ft£££©£>£*lj£tt, ~%W7$ JW.(0 

S&SfcttttflP# (£IT, H&VTTS.J&fD&g.tUtZtb&Zo 

) tulB r{TtJpj (c&, m^\(Dm^(D7^ JmommMbt, IB 

frfr^Z^ yit©B^«h LT^i, 00*. 

t£, (a)|B?U#^1, 3 t/ctiS^lN-rtlfr-e^^tl^Z^ JWMV&MTZ 

Oyj^OWifW&faX^jZ>-Ju-\ii/yyiz&.Z>,K^ (b)fulE^>A^ltfr 

y ^ T£ I; 

(ci;y^i;^7$y t /c ttttjp £#if £ c «h fr-e $ & 

o 

B^fr^i;/c±iE7$yitiB^y^^-r^^v 

A^ftfr, 2-HKP^>-4- (P^U^) 

1-^2-^drV-4- mmmwiz&®ktz>mjl*:$mtz>z. 
£(DX^ Z>mmfo(D§kXfom£&^o "J HO \s^=5- K (A) fr p — Kf 

^z^yitiB^y© (A4) t/c(i^B^^>/^K(A)©7$yitiB^y© (A4) 

r^©7$yitJ <h LT(is flUtf. 2, 3, 4, 5, 6, 7, 

10, 15, 2 0, 2 5, 3 0, 3 5, t L <£4 O{®07$ 7 ItfrW ̂  

ft-So 

7$yi£©S$!<h LT(i, flUtf. JfoKtt. «^, P K, 

y^0&#ftS&££>tf£;:£tf-C££o Z.(D 
<fc-?&S&£ UTtt. (1)Vl)*>y. 7=?~y ; (2)/<U 
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X -f7CK*>X CK 77/^7 
=£X ^U^X (4)-tz'JX ; (5) 'J *>*x yji^-y •, (6)7 

i "JUZ^-X 51Pi>>^©y>'U-70ft-e(Z)S^fr^tf ^tl^o 

7$ 7I£(ZM\tJP<h LT(is 0!lA.fc£\ 7$ 7ItlB^y© 7$ 7 

O^S©7$yit 

©ft JP £ # If £ d <h T? $ £ o 

flUtf. IB^#^ U 3t 

/c(i5©^Ttifr-e^^ti^7$ yitiB^y^P- KI-^U HO \S-*T RC 

yfg^£-t±£#&tf#tfe>ft£o LTtt. m?Ll£s 

Olfert Landt £> (G e n e 96 125-128 199 

0) , Smithy (Genetic Engineering 3 1 

Set low, J. and Hoi laender, A Plenum:N 

ew York), Vlasuk^ (Experimental Mani 

pulation of Gene Expression, Inouye 

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

. Huntf, (Gene 77 51 1989) ^(015^. M u t a n 

— Express Km (01):y J ^ ttM) % TaKaRa La PC 

R in vitro Mutagenesis Kit (01): 

M) sQuickChange II Site — Directed Mu 

tagenesis Kit (STRATAGENE *±M) >> K 

fr-e $ & 0 

LT&. IB^S^U 3t 
/c(i5©^Ttifr-e^^ti^7$ yitiB^y^P- K-t&^u HO \S-*T RC 

LT^X^AtC^ailA^SteL. 
e>ns0 dd-c^vyAic^^SA-r*#^L 

Tl&s ±IE©7$ yitlB^y©^Ttlfr^rP-HO \s^=$-
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Slt(CffllN£dATP% dTTP, dGTP, dCTP©£-^©M)j§Jt£ 

+©>j§jt£®t <fc y t±^jp^i±/cs^#-e PCR ̂ 9 nimftmi 
o il©<£ 9 & P C RCD#/£<h LT(i, $yxJi\ Method in Molecular Biology 

, (31), 1994, 97-112 (ClEi^tltt&tffolibtlZa 

[0019] r|B3^-t£j £&, 2z>(D7$SME5?!}X&1k&E5?im<Dm-fe&^? 
o tuiE ri3^y^-ttj &, tmtt$i<DE5?\}<D£mmzt>fc?Ts m$mm 

iZT^-ry^y b $ tlfc 2 z><DE5?!}&tkgtT Z Z £ IZJ: V tlZ0 zz 

Vs tk&ZttM(D7$SMEfflJX.tt1k&EfflJ<D£k&&7:7'< > MCE^T 

&, maxuxs: yzco^^mm 
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) 

14ttTfrl5©SB^yfl¥#r7 7 -&t$bZ>Z.£ 

HO \y^^- K(A)fr=l- K JWmmCD (A2) 

0^^>/^»(A)©7$ yitlB^y© (A2) r4 5 

J <h LT(is 0iJ;Ltf4 5, 5 0, 5 5, 6 0, 6 5, 7 0, 7 5, 8 0, 8 

5, 9 0, 9 5, 9 8 £fc&9 9 tl£0 

[0020] *fgBJM*'J 3?/7 K(A)fr=l- FTZ7S SME5?!}£tc&*&BJl$ >/< 

OM(A)07< J MJ5!HC£INT, ri3^y#-^-2, 4 t/c(i6©^Ttlfr"e^ 

HO [stj- b£x b U >^X> K& 

£#~F-C/W7"uy>rx-r*#1;KJ £&. fon--y 
?£*>-? Jiy* J 1989^ 

m?) §iz53M$tiri*z-y~lfys\'f7,jm?—>3y%iz&i*rs d 
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) 6XSSC (900mM0^b-f K 'J OA. 90mM©^x> 

tfm-fbtiz>o ] ic, 65°c-e/\-r7"ux^v&ztizj: 
y. IB^S^2. 4 

3*^ K£J&Sfch&lC<fc£/W 7"U v KWU (2) <£-r 
:*>>j§JtT 0.1 x SSC (15mM0^b-f K U OA, 1. 5mM©^x>l£ 

frWe>tl£0 ] IC, 65°C-e30^^{^L/cm-et^/\-r 7"U 
>> £<£?&#'J 3*^ K£^9Q 

±§ECD^ U 3* ^ U 51 K <h L "Ois IB^S^2, 4, 6, 1 

5, 1 6tfcli1 70^'Ttlfr'e^^tl^J^SlB^^^'r^/l-xU 3?^ 

K\ IB^S^2, 4, 6, 15, 1 6tfcli1 7 CDlN-f ftrfrc^;*ft£j£g 
IBS^C^T. L< mjp^ti/cJ^siB^y^ 

3*^ K\ IB?y#^2, 4, 6, 15, 1 6£/c& 

1 1 9 0%s 95%, 98%X&99%£1 

±(Dmm-i&%mtz>ikmm%mtz>#,j *<? ist?- bttfoUbti&0 

[0021] 3?£ K(A)(i, &mmzfe1±TZ>DNA(DtpfrbOn--
y<f^tltctflJ 3o©^P-->y^tl/c^U 3*^ 

K©J^SlB^y(cfc^NT, ^©-gpcD&g©^, S&SfcttttflptfA 

HO \st9- K-eS)^Tt, ^b^J^tl/c^'J 3? 

0 \st J- KT'ifooT&ctl/No 

[0022] *fgBJM*'J HO [stj- K(A)&, a-£\in*ist))ltfym.%ttlfc 

T2> a-X*VtiJ\,}jS>mzmkT2>ffiJ3%:£T&$&£.%}* 7 

0 • ̂y^O 0 — • TJ— K 'J 7 -f t) yx (Achromobacter denitrif icans) ATCC 

555Mfote£(D70 nf<0 *—£>?#£££ tf-C££0 Z. 

iyAft^^^t'^o 

ci ® i?:A#t S ^ UT, TIEOstt 

[0023] 1 . IFO (Institute of Fermentation Osaka : M0/iAI^l#5ff^P/T) Z\[/0 
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:> a > 

mmts ^AZfrlEft/iA MnnnMMSM*i (NBRC 

) «W£ftT^£0 ^£tl©A#lC&LTttNBRClCjiA£$L&a&tf <fc< 

. MXft&lZ tttfij A. NBRC© *- A ̂ - VIZ 7 0 iz X t ft & <fc 

2. ATCC (American Type Culture Collection) 

{iEM~J 7— 4 y^—i-is a ATCC^H^U— 70;&jfi UtA 

#RTfg-e&y. fi&£tl©0iAlC&LTtt. m^§£^U-7°©*-A^-

*>*(C 7 £ -feX1"ft <fc INo ATCCfr £SSIiA L T fc <fc 

3. JCM (Japan Collection of Microorg 

an isms, JCM) 

V-Xty$- (RIKEN BRC) 

A£$ L&a&tf<fc <* (Dt>)V1-^- z\ \sO*s 

a>Cltl)t^ MCj^-fe^-ffttf <fcl\, 

4. IAM^jU^^-P a > 

IAM^jU^^-P L^>a IfflSs iS, 

(co^TraiitT^iA v-x-tyo-ffi^mmm 
(JCM) izs ffi.Mmmiz-DvzimiLftm.feA miimim^pm^m 

(NIES) «W£ftT^£0 ffi^CDX^lzmLZ^Z.tl'bCDm 
M(cliA£$ L&a&tf <fc <* \y\Xl£z.tib(D$km(D*-(Dt>)V1~^ 
— zilsOi/ayizmt&y-^ K(C7^-fe7>1"fttfi;^o 

[0024] *fgBJM*'J HO [stJ- K(A)&, \>XT<b£?lZ\;ZmWkT%Z.}itf 

o 

~7 0 U^J^O 0 — • T1— b 'J y ^ tl y X (Achromobacter denitrif icans) 

^(DTou^/<oo-mizmtm 
z.&s rtf iffl^x^^7°p K=I-;UJ 

m. 1993^) (C|E®^ft/c^)i) IzmtZDNA^JJ^V-Zm 

ML. IiM^ft/cDN A?-( LT, ft 7°^^-
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IB^S^U 3 £ tclt 5 CDlN-f ftrfrc^ 

lStlZ>7$ yiflB^J£=l-KT^^'J HO \st=5- K\ IB^JS^K 3£fc& 

5 (D v t n-frTr^ £ ti & 7 $ y itiB^y iz & ivr 1 £ L < &*ti£© 7 $ y itfr 

L < tettiJB £ titc 7 $ J If IB^IJ £ • - K1" £ U 2 ̂  U 51 K 

, 4i£tc&6Qvtnfrz^n%M.mm?kmtz>ir^) 
HO\sX^ iUT^BJltf'j ̂  K(A) £ilSrt3 d <h "e^ 

^ o 

±§E0PCR(:m^tl£7o^'fV-0 5' ^<UXtt3' 

(DM15IZ&, ftiJPSgH^SB^J^WJD^nT^Tt <fcl\ 

[0025] MPL^S ±§EDN A^-( LT, 9 IZ^ tl 

zik&mmzmtzx u K^IB^S^ 1 cuc^ti^siB^y 
U i]*2^ K<h£7°^ ̂ -(C^T P C R^T9 Z <h(Ci: 

U % @B^[JS^ 2 1J 5? ^ U ̂  51 K^rltite LT^ 

U 3? £ b^9- K (A) £ d ^<7?$ So 

±IEDN 'J-£&§!!£ LT, fro|B^S^1 UC^^tlSJ^S 

u =rzo is*? K^iB^y#^ 12 iz^nzikmrn^mt 
Z>* <J 3'HOlst? b£%y>7<f^-tzmvrPCR$:l7?Z£lZJ:<<J. IB 
£y#^4T-^ft&j^giB?yfr^&&^'j HO u*? K£i^i-t&d<hfr-e 

±IE DNA7-f 7'^ U —&MM£ LTs 1 3(C^£tl£j^S 

ss^yz^tzx'jzfzois*? K^iB^ys^i 4iz^nz>ikmm%mt 
Z>* <J 3'ZOls*? b£%y>7<f^-tzmvrPCR$:l7?Z£lZJ:<<J. IB 
?y#^6T-^ft&^siB?yfr£>&£^iJ HO V*? K£iifli-t&d<hfr-e 

[0026] ±!E©PCR©2M^£U"0£, 4Hi© d N T P It&s? 2 0 jxMs 

2 U Zf3? y7 U^"^1 K7°;7'f ~? — £i§-^ 1 5 p m o I % Taqpol 

ymerase£l. 3U $.T>'tiM A7^ ̂ 7'J- ̂ r/Hn" L tcEL 

J^;S^940CT-2^^{^ L tdks 9 4 °C-e 1 o 6 5 °ce 3 o 
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iN-e7 2W9 o1 oni^Ti\ 9 4°ct 1 o 
6 5°cu3 i 2°cu 1 ^ 5 

[0027] ±|E DNA7^f 0'=> 'J — %MM£ LTIB^y#-^ 1 .. 3 £ fete 5 (D^ttlfr 

yifra^P-

mtz* 'J 3JL<? \y*? K iB^ys^u 3Sfett5©iN-rn^-e 

yifra^P- K-r^^siB^y©5' 4j^sj^±© 

J^SlB^yK) (h D N A 7 -f X^ U -liH(CIN £> 

titc^OO-VD N AJiASPfe£^©^SlB^c*@Mftft^SlB?yfr£>&£ 

#j 1 4ik&lX±(Dt 'J 3'zoist? K<h£7°7K^-<h LTffl^TPCR^ 

ft? ztizjz^ris iB^ys^u 3 t/c&5ovtnfr-z-^n&j7^ y 
mm*z\- btzikmrnzmtztf1) zo 3 

yifiB^ytcfc^NT 1 gu< 

y if L < £ ti/c T $ y if ra £ p - Kt &^siB?y £ 

U K^i^iLT^B^U -*0 \st? K(A)£ilMt£ 

o 

[0028] K(A)(i, »t)£/c&7 7-^fi5fc©^ 

^-(CjfA£tl/cDN A^X^'J-tC, IB^yS^U 3 £tcte5(DVttl 

yifiB^y^=i- KT£&sss^yfre>gtfft£gp#J&ssB?y 

£^-T£#n 5j^S^±©j^SlB?yfr£>&£DN A£7°P-X<h LT, 

-t^mc-r/wxux$-t±\ §£70p-xfr4#s^ci^r-t£DNA^ 

[0029] m&W D N A Xtt D N A ^ -f ?=, 'J - IZ 7°P - X£/W X U X£ 1±£ 

PP"-/\-r xuy-r-tr-^a VpX^-^/x-r X 

<J y-rn-i/ a 7<^7 U 

^7 0 - comm. tcjTS UT £ jiiRf & ^ -e $ & 0 

^7 U — ft 7°^7>$ 

^(c(ipp--/\^rxu^y-tf-^a>^yfflts^<ti\ ^ 
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-f 7 "7 U — CD D N A £ lZ£ y L 

- friito ti & t "Ci&^f & o 

^7 U -fr7 

(C&7°^-^/W 7~U^y -tr'-^a <h <U\ ?si 

»t)<h7K 7T> U -0 7 7-^^^jS^Rrfg^#"F"eJI^U. £ 

m±iz£%s y^-o±miotiz> 

[0030] ±IE^Ttl©/\-r -tr —a (Ct, ±§E©i£#£tT-3 

^±te±(cp<yy'isyizm 
d©p< UMilL/cti, ^fflMilU ^ 

T?D N A£§£p< <£yjM*ft(C&, $!*.#. 

-?=?-<7'\4 7"1; y-r-tf-^a fulE^^±fe±(C- hP-feJU 

p—7>P< >7~U>X(i^--r P>p< >7°U> ($1*.#, Hybond-N+ (GE'MUX 

^1 ̂ ^IISLT7 77-^i^^p<>7,U>(CPM 

•$i?^iii)o )Xizs m*y?'isy$:7Ji>t)ij)g)®. (mwn. 5Mitt 

hUt7A, 0. 5M7KI^b^ h 'J OA) (C^3^;!LT7 77-yl$^£}£ 

y 7 7-^D N A£p< 

(0J*. tf. 1 . 5 MJ^bf" h U A, 0 . 5M h'J X-mmWWsi P H 

7. 5) (C^5^;lt0 y 7" U >£&;#;« (flUtf. 0. 3M 

^b^-KU^A, 3 0mM^i>@l 0. 2 M h U X-J^Mii)S P H 7 . 

5) ^8 0°C-e^9 0^^Jp^-r^d^:(Ci; 

y 77->yDNA^^>7"l/>C@£tl)o 

[0031] d©i:9 ±§E D N A 7°P — 7°<h LT 

/W 7°U iz —:> a V^rfr^o 7°U "tf—a Xis 00*. J.Sam 

brook, E.F.Frisch, T.ManiatisH TMolecular Cloning: A Laboratory Manu 

a I 2nd edition (1989) J Cold Spring Harbor Laboratory Press^CDlE® 
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7°P-7"(CfflLN£D N Att, m 

ft/c & <DV$>o T t <fc INQ 

7° • - 7"(C IN £ D N A £IH (C <fc y Hfggf & £ L T 

Random Primer DNA Labeling Kit (•£ "7 Ay 

Sil^tCcfcy, PC RJ5J&&*CDd CT P£ (a-szp) dCTP(CifplT, 

7° • - 7"(C IN £ D N A £|£§y (C L T P C R 9 £ ft £ 0 

7°P-7HCffllN^D N ECLDir 

ect Nucleic Acid Labeling and Detection System (GE 

[0032] J^"F©jiy (C^9 

4 5 0Avf)9 00m MCDimb^ K U 0 AJktf 4 5 AN b 9 0 m MCD^x>jif^ 

h U OA£#^ b?is)H%WLl- K U OA (SDS) £0. 1 1 . Ofim 

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

ti^lCcfcoTtt^U^X 7^=1—Jk tT^JUtfP U K>^ 

^^ft^eftOAN^o. 2fia%©M]t"e#A,--eiN-rt<UN70u/w 7-1; 
•tf-S/aVjfc (ifS L < £9 0 0 h <J OA, 9 0mM(Z)^x>If 

f" h 'J 0 A% 1 . 0 Mm%(D SDS J&Xf 1 OO/i l/ml (Z)^ttCa If-thymus 

DNA £#fr7°U/W 7"'J a >m £±§E©<±: 9 (C LTflLfc 
*>7\s> 1 c m^fcy 50A^2 0 0M I ©SUl^-e^MlU l^7°U/\-r 7" 

\J #4 M-i/B >)fcfu§Ep< >7~U>^;1 LT4 2fr£>6 5°Cei fr^40t 
5o 

^lN-e% 4 5 0 9 0 0 mM0^bt h U ^ AM'4 5 9 0 

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

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

ti^lCcfcoTtt^U^X 7^=1—Jk /t^Pb-J^PU KVi^fftf 

ftofr^o. 2fia%©Mjt"e#A,-eiN-rt<UN/\-f7'uy-r-tf-^a>}§ 

(fc?£L<&. 9OOmM0lftth'JCA, 9 OmM0^i>®t h'J 

OA, 1 . 0 Mm%(D SDS JkZf 1 0 0 /x g / m I (Z)^ttCa If-thymus DNA 
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7"'J if-*/a LTt#^tl/c7°P 

-7° U >7"U> 1 c 1 . 0X1 0 4fr £> 2 . 0 X 1 06cpm*@^M) 

Ly 7~u > 1 c m2^y 5 o ^e> 2 o o M i ©ty 

#f U §£/W 7 U a L 4 2 £> 6 5 °Ct 1 2 £> 2 0 

5o 

§£/w 7 u y>r a p< >yu>y i±i u I 5 ^ e> 3 o o m 

MCSIbth'J^AI . 5fr£>3 0 h U OASt/O. 1 

1 . Ofil%0SDSi^^4 2fr£>6 5°C©&;#;S (ifS L < 1 5 m 

M©^bt h'JOA, 1. 5mM©^i>Ht h'JOAM'l . Ofim%© 

SDS^6 51C(DM)S) Sfc&UfcpC/TWS: 

2xSSC (3 0 0mMHfttMJ^A, 3 0 mM^7i>it h U OA) T?&< 

$£j£f£0 d©p< y7*isy%fflx.i£tf- v=?v-tv=?-? * —# 

(C{£ L T P< > 7° U >±© 7°P - y©{4S^dif £ d t IZ <fc y, iNfe 7°P 

— ~J£i\4 7'U Xf£ DNAro^ ^>±©{4Stc4l^f P — > 

£7u©^i&ite±"e^u 

p-v^^it-r^o 

Z(D£? IZ ^ 

B£tf U 3? £ U * ? K (A) £ilMf fr-e $ So 

[0033] *fgBJM*'J \y^? K(A)&, ^©j^SlB^CS^VT, lilf/t^7 7 

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

9 z£lz£ymMT&z£^TJ^&0 

[0034] ±=B (Al) jbN£> (A4) ©lN"f tlfr©7 $ J MJ5U£ p — K1~S P K > £ L 

Ts Alis(c£tt£P Kv^ffl^Jtic£-fe-t±-£<fc9icp by %m$RT& z. £ 

iz^-oz£ISIt L. ISIt£ ti/c^ ft S # U 3? ^ U ̂  ? K 

S d <h (C J: y, *fgB£# U 3*^ U^ K(A) £ilMf &Z£&TJ 

S^o 

($!*.#. Alia) (c£tt£p 
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<t-5 (C, 3£tcl£5 

ft <5 7 K J ft£&* ©7 $ J If iZjtfJfot S =1 

mxi& ^IICWDNA 

(GenBank, EMBLS DDBJH) UT#£ £ 

[0035] PITs 

\st? by(D^m&mmmz-gkifc<tez>£ 

oiz, ±i3"e^^/c«©7$yiftcoiNT^ffi-rszi K>£tuy^Ts0 

n-=i -tft^eft©=i 

(Ho N3£MJ©7$ J If <b)IIIS iZ, #7$ y|flCO^T>^^U/c]IIIS® 

y (c=i K>^3it>\ ^©7$ yif^s©=i dti^©¥im 

^^y5iuc^^-e©^7$yif©=i K>£^>*£U g&icanitu K> 

£ EST So «>^^^ti/c=i K>fr^^si^sgB^j(cour, m^mmiz 

£U Tmfc?<D&W£Pi#t Si^aSB^ym©^^^E t SfrjPS®* 

u^<h&femt&o Z.(D&O^J^sis^yfr# 

fcLtcm-glz^ o©J^SIB^y(cfrfrS=i Kv£By©SB#"tH£fflb;/ci] K> 

£&&TZo £©<£9&jMSlBM£f+©Pgf^ &<D&W(DtMzm%tj:$m 

mmmimt sik&mm % 5 • 3£»Ja £t/ 3' 3^»Jizmu u x & < c ^ 

#$?£ lA\ 

£©<£•?£ UTfM+^ft/c^SlB^^TS^'J U;*?1 K©^(i. P 

f^I^>'J-X7 rtlffl PC R^,it70P hP-JH s 95—100M% £**5 • 

1997^7 £ 10fiJtT) (tkTs iMAs s e m b I 

y PCR&£§51"££=&&£) „ 11^$;*'j =T* ^ 

51 K7°^< LTDNA^^-rSo 7°^-f 7-CDfcfli, 7°^-fV 

-©£ * © 3 ' 3« (C ̂  10bpfr £ 12bp©*@MIJtX tt ^ - / < - 7 >> 7° £ & o 

5^©7°TK^-£il§y<h LTD N A^J££*T3O 7°^ 
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"7 — (DikMt LTtis j^j60merAN^>j^j100mer^^:#tf Z. tifZl*Z> 

o fc? i£ L < (is 0!) A. i|*j80me r £> i|*j 100me r Htf b tl £ 0 

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

d£lC<fcy, S^ro^SSB^J^-r^DN A£f#£0 fWcDNA^ 
izfitw n--y7s<0 $-izmAl;s <7n——y<f?z>0 %btitcOu-

y (Dikmm £DNA L . s ft © ^ r & # 
U *0 \s^? \?tf%btltcz.)i%fewtz>0 Z(D£^lZLTs Mm 

s§i5, 16tfciii 

# U 3? £ U*? K^AlM LTs *fgB£# U 3? £ U*? K (A) d t tf 

zi*z0 

[0036] 9 (C LTPM^ft/c^ U 3? ̂  U^-51 K(i 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®^ CZ^OO~ 

lZOn — -y 0"t ZZttfiZ^Z o 

±T&<D£?lZ[sZmWk-Ztltctfl)Z<7[sX?F<Dtk&ffim*s F.Sanger, S 

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

.A. (1977) 74: 5463-5467H#£§Eii£ *-*-

s A —dp > £tCDABI PRISM Dye Terminator Cycle Sequencing Ready 

Reaction Ki t#©Tfrl5©!iiii£ffllNT fc 

[0037] ±^©<£9 iZ LTllS^ft/c^'J *0 1st? Kfr\ a - H KPdp^JU# 

ym (flUtf. 2-th*p^>-4- (*?J\,?X) s&$) 

TZ> OC -si-^V JjJl/TKyM (0!J*.l& 2—^"dpy — 4— (?(?)l?t) i§If 

) izu&tztfeti%:^tz$y'Wn<DJ7§; 
©filsStt, iilT(Z)i;9(CLTtT9d^:fr-e$^o 

±^©i;9(C LZmbtiZtfiJ ZO lsj? K£* 

7° • ̂  - ̂ -(D~F3SIz&Wt$ (cjf A U ?#btitcM 
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$kW(Dt%Wfo£ oc - £ K • dp*> ti Jl/tf>If (0!lA. t£\ "a?! a - t K • dp^ 

2-th*P^>-4- SS$) (c 

£lfc±my!irp<DttlfcT&a-**Vj3Jl,7fi>M (flUtf. 
a -^-dpv^ju^vlf, J: yMfafftlZl&s 2-^"dpy-4-
|§lf) <DM&fttifT&ZtlZ<l:'>Js mbtlfctf'J Z? 1st? FtfgMtTZ 

Iflfl?U£=l- K1" £££tffiis§"C££o 

[0038] *fgB£#'J 3*^ 

RTtifc 7° • ̂ ^ - £ *3§B£'J z 0 Is X ? K (A) £ tfWm 

&:£-$-£ isTi&s ±^©<fc-p^ *Elaft-e$l 

2> ££&-£$ 2>o TO n=E/<$$- • T 

= b 'J 7 1 tl>xizdSlNT^B^y^ 'J z o Is t ? K(A)©fgl!£»p LZVZ 

[0039] *fgB£#'J 3*^ \st? K(A), Xtt. ?si«(Cfc^NT«pIt^ci:70P^-

^ ^ *fgB£# u 3? <? \s t ? K (A) £ nx & * # u 3? 
0\s^=5- —££ <fc y, — 

tZ>Z.£1?X^Z> o 

[0040] *3§B^'J U:*?1 K(A), Xtt. ?SX«(C 

£ IN T&ti RTtifc 7° • ̂ - * - <h *3§B£ 'J 3? £ U X ? K (A) <h &fg RTtgfc 

3*^ RCfln^T, a-^dpy^jU^vl^b^ 

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

V/^ft (J*l~F* *^>/^5t(B)<h§E-td<ht&£o ) ©7$yifl3^^:=l 

— K ~f Z> U 3? 0 \s X ? K\ ^ /c (is ^ U 3? ^ U 51 K <h ?s ilffliS ft (C 

& ̂  rati Rrti'S 7° • ̂  ^ ^ nx & * # u 3? * 

\sX? b & Z. £%jXt* &C 

[0041] a-^dpy^jU^Vl^b^^Z^ y^LT^J^T^L-a-Z^ 

MzWkt^ttt-ikMt^Oy^OW£ LTtis 7$ JMkkffiSffi^ j7^ 



WO 2016/006521 30 PCT/JP2015/069105 

y h7>77x7-WPfe>ti50 yifJWHSH-h 

s ?jL=jW7 = yf&i7kM&M%&tfzz£tf-et*s I=K*>yRt7km&M& 

B£L< d tfV $ So 

y^bLT^J^TSL-a-Z^ 

LT. Journal 

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

illus sphaericus IF03525^S^© • -f x> fu§EP'f:> 

1 1 3#@©7^->fryj ̂ >>C 

IB^US"^" 3 9 tl&I7 $ J IflB^Kis Journal of Molecular Catalysi 

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

25U-fSy yRfrkmrnrnVT7 < J IfBB?y"?£>So 
iB^y#^ 7 y ifIB^y(is iB^ys-^-3 9"e^^tisz$ yif 

IBflHcfclNT. 1 1 3#@©7^->fryj yiflB^y 

•e&£0 

[0042] a-^dpy^u^vifib^ti^:^ yibLT^-tsL-a-z^ yifib^-

tHc^Tst^^Ts^v/^it^z^yifiB^y.h 

s TIE (B1) fr£> (B3) (D^t tlfr©;7^ J IflB^y : 

(BI) iB^y#^7-e^^tis7$yifiB^y. 

(B2) i) iB^y#^7-e^£ft£;p$y$iB^yicuT9o%j2Ui©iB?yiti-

yiflB^ye^-^T, fro, i i) 2-^7-4-

yifiB^s t/cti 

(B3) i) IB?y#^7T-^£ftS7$yiflB^C£LNT 1 gU<(iM©7 

$yiffr^^. s^L<mjp^ti/c7$yifiB^y-e^-^T. fro, i i 

) 2-**7-4- (p<^U^;t) Klfl^^^Z^y^bLT^TSL-^ 
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[0043] *^>A^lt(B)(Z)±§E:P$ yiflB^Cfc^T, 1 tl2> T $ 

tulE r^j £&, 13^0^07$ Jif(Dmrn 

15^^07$ yif©JfAt#£tlSo JW.(O^M.£ 

LT&, mi*. {mm^7x^nz>7^jmmitmtz>$y^ow 
MJ®ft"eStt£7°P-tz:>>y(C (b)fulfil >A^5tfrS5fc-t&£ 

^(Dm^mw^mz & y i; ,tot4i;57^i 

y 4^7$ y$©&£, 

A/7ftfr\ 2-^dpV-4- y^bLT^J^ 

T s L - p< - >$f§mmzm&T& mti %%ntz> z t <DV $ s IBH ft ©$t 
-e&tui&^o ^^>/^»(B)©±IE7$yifiB^y© (B3) r^ 

©Z^yifj <h LT(is mti\ 2, 3, 4, 5, 6, 7, 10, 15, 1 

8, 2 0, 2 5, 3 0, 3 5, 3 6 t L <£4 Om<D7$ J IffrW btl%> 

o 

~7< J If ©S^<h L "Oi, mti, JfoKtt. B^, P K, 

yif^©{£#ftS^£&tf£d<hfr-e$£0 Z(D 

<fc-?&S&£ UTtt. (1 ?7-> ; (2)A'J 

>, -<yp^>>, p-r^>> ; (3)7x/^^>if, yju^$>if, 

dr>, y>/U^$>, (4)-tz'JX Xl/t-> ; (5) 'J ^>, > ; (6) 7 

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

-y^jif(Dmut LT&, $yA.ti, 7 $ yifiB^y©7$ yJU<K 
^>3*;^©, 0^S©7$yif 

LT^, mt£, sB*y#^7-c^£ 

yiflB^y^rP- KTS^U Rett LtSPIi|SfiIi| 
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A£Jfeu 70 
<Q tl£>o 

T$SM<D&g&A&tolZ?j?^%£LTlZs mti\ I3^y#^7-e^^ 
KT^^U K(C>tf LT^>y.MC^S>I 

A£JfeU 70 \y^? K£t}£(C<J;yfgIl£l±£#;£t#Hf 

<Q tl'So 

yiflB^y© (B2) r 9 0%£LtCDSB?y 

m -ttJ <h L T (is $1 *. tf 9 0, 9 5, 9 8Sfcli99 %£LtCDSB?y ID -ft 

e>ns0 

[0044] a-^dpy^u^vifib^ti^:^ y^LT^-t^L-a-z^ yIf^b^-

tHc^-t£t^;&;Pi-t£^>/^^t©:p$ yifiB?y£=i- 3?^ 
(£IT. zo is*? b(B)£mrz£t,&z0 ) &, mti\ 

a-X*Vti)\,7£>mk'&y!}%7$. y^bLtMTi)L-a-7$ yif^t) 
^yx.ti\ Bacillus sphaericus IF03525&& 

¥ (D/<*> ? 7>mizmtzffli£.y!lfri2l§zz £&-?$£ o 
[0045] Bacillus sphaericus IF03525lfat££(D/<is ̂  XMlZM't <Q® 

lOjtfsfl^^C^UTD NA7^ 7'^ U -£11M U tltc D 

N LTs ^IWd;^7^7-^il\TPCR^T 

9 d £ tZ£ y, IB^#^ 3 9 ft£ 7 $ J mm*: =l - Kf 'J 3? £ 

iB^y#^39-e^^ti^7$yifiB^y(cfc^NT 1 gL<(i 

T$ yifL < £ti/cT$ yif ra£ =i - KI- & 

# U 3? £ U * ? LT*tf,J70\/J?b (B) ̂ MUt Z>Z.t tfU $ 

^ o 

mA.ti\ iB^y#^39-e^^ti^>7$yif ra£ =i-Kt&40 

iB^y#^ 1 Qx^n%M.mmitmtz>t u 370 \s^? K^IB^S^ 1 
9 iz^tizikmrn^mtzx u 370 \st? iB?y#^3 
9-e^^ti^>7$ yifiB^y© 1 1 3m^(oy^-y*ouJ ^vci^t^fc 
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0 \s^? K^r'n^t"§0 

±IE DNA7^f 7° "7 'J —%MM£ LTs 13^#^ 1 8 

•2>^" U 0 \s^3~ K <hlB^[J#-^-1 9 tl'SimSlB^y^r^T•2>^" 

U =f2^ \st? K<h£7°^-f "7 —JCffllNT P C R^^T9 d <h(Ci: y% 13^0# 

^4 K^±i^iT^o mi$n 

'J U:*?1 K£^^-K||a^£A,T\ 13^J#^4 OT^^ti^g 

•2>7t\lJ3?^U^"^K ^r'a^'T •2>i|&^x./^ y7 0 ~ ̂ rt#'2)o %btltc 

it, SB?U#^2 
u =f3?^ K«hi3^y#^2 1 u 3*0 u 
^ K<h£7°7K^-(C^NTPCR£m\ #e>ftfcPCRgtl£Dpn I"eM 
sum *Hatc>IA't£o 
-0J£SS3?y£##rU gft©7$ yif^Sfr^A^ti/c7$ JmWM. t 
t<zio%, i3^y#^3 9-e^^ti^7$ yifi3^y(ca^T 1 1 3#@©7^-
> 0* U :> > £ tl/c 7 $ y If 13 ̂ y (13 ̂ y#-^ If 13 
W . £=l- btZtfy 7 0 \y^? K£?#£0 13^#^ 7 tl£ 7 $ 7 
ifE^y^P- Lxits I3^y#^8-e^^ti^j^si3^yfr^ 
if £>ft£o 

[0046] ^7$ 'J 7 0 \y^? K(B)&% ^©illSlB^KcS^VTs ^UxJi^Tv7 T7 -i h 

• h "J XTs-^JU/i (Hunkapi I ler, M. et al., Nature, 310, 105, 1984) H© 

±IE (B1) (B3) ©^Ttifr©7$ yiflB^y^P— KT£=l K><h L 

Ts *Hg(c£tt£=i K>f£ffl#ljt(ci^;b-t±£j;9(c=i F>%MlRt2>Z£ 

lz£-z> T^SSB^y£Kit U. Kit£ titcikmm fr bUZ>'J 7 0 U t ? K 
*#'J 7 0 \st? Fwzmgktzztib-ezz 
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[0047] 70 ?si»"e 
mm RTt^cC 7°n^-o-t*7j-s<j 70is*?b(s)t 
nx 7?is*? z.ti*fe±mmzmxr&o 

LT&, ±5z&©<fc9£\ 

tbRTtb^n" J5jc 7° • ̂E — 0 — Z <h T'$ £ 0 Bacillus sphaericus^ 

t?<D/<*>:?7>MlZMTZW±y!llZ&VZ*tf'J 7 0 \y^? K(B) 

[0048] 9 iZ U 7 0 Kfr\ 

2-**7-4- !§!£) %7 5-XfcLTtt 

^t^Oyy<OM(DT^ y 1113^0^=1- KLT^£d<h(Z)5i§;m, MTL&S 

IXT©<£ 9 (C LTtT9 d <hfr-e$£0 

±^©i:9(C \y^? K^s ^i^JSlCfclNT^fgRT 

7°• "E~0 -(D~FSS iZ&Hto-Z tl £ 9 IZ^OO- (CjfA U ?# £ ftfcM 

*? — 50 t#btl/cfl^Jt$E 

% j;y 2-^-^7-4- (p<?)i>?^) s&$) 

&fc£.J&M*<DttfcT2>L-a-7 5iXm. (flUtf. ^W--a ~7 § X&. 
cfcys^jc^ L-t?*-y) <Dm*fttiTt2>ZtlZ£V, mbtltctfi) 
70 [st? y$S35U£=l — K 

[0049] *fgB£#'J 70 K(A), *#'J 70 K(B), 

')70\st? K©^-rtifrSL< s^m^o o 

miz&xTzztiz&<')s z>zt#-e$ &0 

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

ml, Staphylococcus]^ StreptomyceslL SaccharomycesMs Kluyveromyces 

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

tl'So 
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[0050] 'J 3? 0 Vt? K(A), Xtt. 

T^tbRTtb7^7°P ̂ ^ - <h*#gBJtt$ 'j 3? £ u t ? K (A) <h hmm*5Wmz 

giji^ tlX &Z> 7fs u 3? <7 U T 51 K AT £ £ «h (C <fc y % *fgB£ 

#'J 3*^ K(A), Xli. ?ti*ft(Cfc^NT^fgqrfg^70P^-^-«h 

*fgBJ3# U 3* U T 51 K (A) <h qlt^cC^-eg^^ tlTft£# U 3? ? UT 

^ LXlt 

, ^CD±aE/tf U 3? 0 \y^? tlTftZMWfa 

&{*:, Tftt>t>s ft5fe©±§E^J £J12ff$E 

[0051] *fgBJ^'J 3*^ UT?1 K(A), Xtt* fsi«ft(Cfc^NT^tgprt^d:70P^ 

- * - £ *^B^ U 3? £ b T ? K (A) <h «tg tlX ft £ # U 

3lOlsl-?b%l%^TZMM$mmZs £££, *#'J UT51 K(B)N X 

tt. ^i^fttCfclNT^IfgRrfg^^P^-^-^^'J 3^ UT51 K(B) <h 

ttWM^wmx&wt^nxtz&#v 3?o ux? K £&wr *ctt-tss 
o 

±$©<£9 (C LTs 

i) 3^ K(B), Xtt. ?si«ft(Cfc^NT«pIt^ci:70P^-

3*^ UT51 K(B) <h tlTft3*° 'J 3? 0 l> 

51 K ; $.TJ\ 

i i) *$gB£#'J 3^ K(A), Xtt. fsi«mc£UT«Wtg&70 

u 3? £ U T ? K (A) £ pStfeteM-Z&MZ nx ft z> 

7t\ U 3* 0 U T ? K ; 

£?si»(c>IAT £ d <h (c <£ y, 

i) WJ 3^ U:*?1 K(B)S Xtis ?s£«mc£LNT^t^tg&7°P^-

^ 'J 2 0 U ̂  51 K (B) £ tlX ft Z> # U 3? ^ U 

7t" -51 K ; $.TJ\ 

i i) *3§BJ^U 2^7 \yt? K(A), X(i. ?si«ft(C£^TatgRrt£&7° 

3*£ K(A)h«tgp[tg^-eSM^tlT^^ 
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1J 3? 0 U T ? K ; 

£f#£ d <h V $ £o 

±§E i ) 0# lJZ<7 \s^=f- K<h i i ) CD# 'J 3? £ 

(Ds<t*-lzmfr&£tiT. ?si«^IA£tiTt<UNU 

iWJ *0 \y^? K£^— 

©/<£* —MTL&S — #CD 

zo is*? KCD^*I^MZMH&LT*?*-
cfclN U ^ hP>£# 

frT^P><h LT^#'J 3?£ \y^? K£3§H£1±£«fc 9 IC<£0-(C$I<^3£ 

A,-et<U\ ±IB i ) CD#'J 3. <7 \y^? Ft i i) CD# U 3? £ UT51 KCDIN 

[0052] *wn$y^ow(k)&. *fgB£#'j*<7ist?bw*{%mtz> 

ZL£tf-Z$2> o 

**V/^ft(B)tt, flUtf. *#'J 3*^ UT51 K(B)^{^T^^K$E^ 

I*£i£# L*^ ^ It (B) £fgll£ 1± £ d <h (C <£ y, £ d <h "e $ £ 

o 

*fgB£#'J jR/7 UT51 K(A)Xtt*#'J 3^ UT51 K(B)^{^T^^K$E 

^ LT^ $y;«?n(Dmmiz&vzi$.m^tiz>mi%(DJ5fe^Mmt&z.£ 

*f£BR*y'WnW*^teW#&s 0!J;Ltf. 2-kKP^>-4- {*? 

)V?t) !§If^I^bLT2-TdrV-4- (p< ?)l>?^) S&$£ft$fcftlC£ 

mt z>mt}*mmiz isxmfat & z. ttfz^ &Q 

2-**7-4-

;4kLTL-?t?x-y*m%mz£_mTz>mti*mmiz L-01& 
Tz>zttfu^z>0 

[0053] His ^gB^>A^ft(A)£% a - t KPdpi>^>/U#>If 
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IZftm £ -tt £ a - * dr V tl Jltfymt ̂ (DM^l5feX 
&>Z>o 

±§Ea-t: K• dp^jU#>Ifjb-n^<h LT(is KPdp^JU 

# >Iflb^t) £ & if z> z t tf-z $, ttjfcf £ a - * dp v a JU# t 
L T a - T dp V £ JU#>Iflb^t)£#Hf Z> 

±§E#^a - t: K• dp*>1)JU#>I^b^t)hUTIt S (1) : 

OH 

R 1 tlTlNT 1 - 8 (ZWUdpjUg^glf 

j 

Z7js^tlZ>1kl%oc - t: KPdp'i>^>/U#>lffr^!J^^tl'2)o 

±§E^ (1) t KPdpi/^jU/KvlKc, 

0 M (A) £ 1±Tt# tl£ a -1 dp V £ JU#>Iflb^t) «h L T (i, 5$ 

(2) : 

O 

R 1 (ifulE<h^l ; 

T? ̂  £ tl & #a -1 dp V ^) U # > If tf $J 7jk £ tl £ 0 

[0054] ( 1 ) (Dlil%cc ~ t: Kadpi/^jU/Kvlf, $.tJ\ ( 2 ) (Dlkl%cc 

t))ltf ymz&VT. R 1 -8 (DT 

)l*)imz&tf&C 1 - 8(D7)l*)l&t LT(i, if 

jUSs 7°Pt°,IUS. -f V7°PH°;US, 7>JUS. 'OfJUS. ^sdpi/jUSs 

^ Xft <7 ?)\sM,W\7js^tlZ>0 

5& (1) - t: KPdp^JU/Kvif t LTtis 

mti\ 2-bKP^>-4- mm.. 2-bKP^>-4-

|§If% 2-HKPdpi/-4- (7°n¥)\,?t) l§it 2-t 

K P dp — 4 — S&8L 2 — t: KPdp5> — 4— (^y?)U?t 



WO 2016/006521 38 PCT/JP2015/069105 

) SS8L 2-bKP=^rs>-4- S&8L 2-bKP=^rs>-4 

— 2 —tKPdp:> —4 — ^ 

^ (2) -^-dpv^jU^vSf<h LTtis 

tf, 2-**7-4- |§it 2-**7-4-

) l§Ifs 2-**7-4- (7°P HMU?1*) mk. 2-**7-4- (7> 

JU51*) SSSL 2-**7-4- (s<y?)\s?t) S&SL 2-**7-4-

('s*'^,/^*) S&gL 2-**7-4- S&gL 2-** 

v-4- uo?)[,?*) i§it mz&tfzz£tf-e$2>o 
[0055] R 1 -8(D7)\s*)\s&£ LT(i, * ? 

JUSfrfcft L <s ^ (1) ~Z'7js-$tiZ>1kl%ot — t: bn^i/tDlTfiyMt LT 

2-tKpdpi/-4- mmm3.L<m^ti&0 

2-th*p + i/-4- UfJU?1*) S&If^r 
SJt<h L/c % 2—**7—4— (.X-fJUf1*) i§If AM# b ti£0 

[0056] *&BJim£Jj%UZ£VTs *&BJlty/<l?n(A)tes a-
t; bu*isti)i#ymkti^z\m^^%tc®(D&fomzm^nmz>0 * 

&izm&^ tir t j: v Ls ^m* y/^jf 
(DVmmiz#t ti&Ml-etuIEJS tcjn* £ nx t <u\ r©Mil 
tu ±^© tmrnzmmztifctazmmt 
Zo *&BM#y/<?n(A)tt* %B%fy<?n&=i- K-t&#u ZO ut? K 

T?±§EJ5Jfc^ tiT i £ i\ 
0£^ >A^It(A) £ a -1 K P *:>;b Ju#>mtSWaizftm$ 1±£tcsb 

izs MTL&S *%B%$y;<OMWs *f%B%$y/<ltM(H)<Dm 
MikMs *fg0£*>/^ft(A)£p- bTZrfiJZOlst? FtffeZMmizm 
A$tiTft''J*&BMty/<?n(A)&g±T&BW$K&#<Dtgmy!ls Xtt. fu 
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*?) o 

[0057] ®ts 

TKM®i7K;^)S"e(cIN£ti£m%M£ LT 

K'jxn toy*?. 'J ym? S lJ OAt 

L < & u ^ u o Amo v ymrjuti >j £MMs mm.i- K U o A t L < & 

M;b U 7A^©Ml7JU;b U#IS^ Xtt, 

o 

[0058] ^B^ii^UcatNT^ 7K(CjQ^T^;£$£JSJ^C^#£i±£ 

UTti. 

— xJk V 7°P tfJH — xJk x K "7 t: K P 7 ̂  >||CDi — -xJUlS ; * 

Ifxfjk fFlfx^Jk Mt7°PH°,/k Mf^f-Jk :/P H^ylfifJk 

7°P t°*>If7>>'U^(Z)X7>x>'HI ; hJHX :>^P^*+f> 

% A^x -f 7*^>if©j^b7Kltli ; p^^-Jk i*y-Jk 2-

7°pAy-Jk 7$J—)W t-7>>'U7>'UP->'U^©7>'UP->'HS ; v7 

K#0^$flfc|t<b^tk 7t h>II, 7-trh-h 

|JJimO- h lUU^ btlZo 

[0059] *ftBm£Jj%UZ&VTs 

2-HKP*^>-4- KP**>2jJUtfV 

If) mm^KMlzm 
mztiZo m&izj:'>j±i;tcffiMfc]kmiAs mm^m^^ummizm^ 
TZBbJj&^TZO Z £ IZ J: V TLtDft^FWMMtzMT 

Z£rf?'&Z(DT:\ ±B3J3%<D£j&&filZ. 

ffiMfc&m&ftTWMmizm&T&ffijj&Gr&fysvmt LXH. m 
*J£* 1J$7—bti%>o ti$ ̂ —1z£ LTl&s AS§m(Dt}$7—-tz 

£i3^y#^4 1-e^^ti^>7$yifiB 

[0060] mmk7m?kftTmmizm%Tz>mt>?k^Tz>$y^omzs mm^n 
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tc$ u < i o^mzm 
& $ n r t ^ u m&$y;<ow%:m±tz> 
(c#tn^ff^j"etu§ESj^^(c^$tiTt<u\ mMn<Dvmm\ t& 
. ±*m tmmizmu^ntc^o^m^t^, iiit 

j^tcji^tiTtcUNo i3^ys^4 1 

— -tr^P — KT£±^tt!B^<h LTtis 13^0#-^-4 2 T?^;* tlS^SiS^J 

*mi%>z.t.tf7:^z> o 

[0061] Jca^T. *fgB^>/^ft(A)£p-K1"^#'J U 

MSttt 
btzrfv zo is 

t? btf^£mi&izmA$tizti:zjfm$mi*xiz"£(DmMW£fr\ a-t 
K • * *> t ;u# >11^^ izwm$-£ztcfy<Dfcj&mzm&-ztix*,&\,\ 

)£p-Kt£#';3^u 

*? Ft mmtimz izm%tzmti£%tzo>^o ft £ p -
FT&tfi) ZO K£0W#tfll-©^£iffflJ&£&A£*lT&£J]^$5 

tetoXtetiDtimW, ful3S^KJii££tiTk<U\ 

A) % p - K t &# 'J 3? ^7 U * f K <h ® $te7j<ffi £t£If *IZ^&TZmtJ 

&£T&*>'<?n&3- FTZtf'J Z? l/X? Ktt, 

<ttN Us 11 

£HT?si«^IA£ftTt £l\ Mtf'J ZO [,*? 

x^7 s —•>©£•? hPV^fo^PV 

<h LT^#'J 3?^7 

o ^^BJj-^ V/^IKA^P — KT-S# 'J 3? ^ l/*^1 K <h 

K1-^#U ZO \st? KCDIN 
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[0062] 7X. 

2-th'p^>-4- ggsmo^moc-

L < iA?<Df®>mwtt t izs Mmiz^v $ biz^m^m^ti $ ? 
—tmWs mmmz£<'jM&Tzz£iz£<'jftt>ti 
^ o 

[0063] ±§B;&&ic£tt£J5J&0#a)p lipH 

#j3frp,$ji omm^h^o J1 
mx.xf£.j&m<D£Mfes o°cmmz 
foZo 

[0064] Ka^>;bJU#vi^b^t) m 

Ztfs 2-th'P^>-4- Silfflt^a-kKP^^i 

p-7 h^77< —#ic <t y fttittZZ. £iz& 

V%;6bZZ£tfV$&o 

fcjfcftmtmgmfcT&zttf-ez&tfs at^o. SW^IOB 
MmmvfcZo 

[0065] JSJJ&)SAN^)©a — 2—*4r7 —4— O f JU 

51*) ©EHJlXte* — jlS(C^P^tl 

T l/N ^EElSCD^j/icTMT A. fc£<£ l/N0 

j^ic^y 

i7A^P?^77<- s Mm^£$Rfrc3t}1+TlTy ZL tlZJ: V S BtfJt 

t z ita^a *mmt&j5fe if % n %> o 
[0066] *^§^^£2^ 

( 1 ) ^gB^>A^ft(A)£a-t; KP*i>^>'U#>I^b^i^<hSJ^^-t±T 

. MlfcT&a-x*vtij\,tf>m4b'&y!i%WZJ:m, Rtf 
(2) oc-t*y±)Jis7}<ym4t^$:77$ yjbLTM1"l)L-a-7$ JW. 

(**>/^H(B)) is o 
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) ttfctZL-a-7 

[0067] ±|Ba-t LT(i, j£ ( 1 ) : 

OH 

(1) 

*S "COOH 

5$^v R <£ Initio - 8©7i^il/Mtt 

±IB^ (D 

0 WW -&T1§ ibtl&litM a - j- t) JlstfyMQit-a^ £ LTfis j£ 

(2) : 

o 

R1 (2) 

^S ^^COOH 

J£^S R 1 ; 

Z'Tjk^ tl^l^lfaa 

±§E^ (2) -t$-Vt))l/7fiy®klZs ys<OM(B)& 

smfc&Mit urits £ (3) : 
NH2 

(3) 

"S" ^COOH 

-7<s Mtf@m $ tl Z> o 

[0068] (1) ©'a'^a — t KP^rV^JU^Vl^ ^ (2) ©"afrit a — **VJU 

#V|fs £<*:#, 5$ (3) <D^W--a-7$JWz&VT. R1_C^£ft£ 

®^^tlTV,NTtJ:UC 1 - 8©:P;U*;US^£tt£C 1 -8(D7;i/*;i/S 

x^JUtts 7°PH°>lUSs >r V7°P tfJl/S, 7° 
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^ o 

(1) -t KP*:>;fr,iu#>If£ LTtis 

2-th*P^>-4- mm.. 2-th*P^>-4-

(xfJUf*) 2 — tl K P * :> — 4 — C^pkMUf*) l§it 2-t: 

KP*:>-4- S&8L 2-th'P+s>-4- ('OfJUf1* 

) SS8L 2-th'P+s>-4- C^*^^*) S&8L 2-th'P^>-4 

— (/s>7°-51>lU-51*) 2 — tKP*^— 4— (*-^-fJUf1*) 

^ (2) -**7 2JJI/<K>SI<h L"Ois 

&s 2-**7-4- UfJUf*) |§it 2-**7-4- (x^JUf* 

) l§Ifs 2-**7-4- (7°P HMU?1*) mk. 2-**7-4- (7> 

JU51*) SSSL 2-**v-4- (s<y?)\s?t) SSSL 2—**7 — 4 — 

(/sdr^/jU^*) 2-**7-4- (^7°51>'U51*) SS^ 2-** 

7-4- (*^^Uf*) 

^ (3) ^n5tttL-a-7$ yif«h LT(i, IfWlClittill 2 

— T7 $ y — 4 — (;><-fJUf1*) 2—7$^ — 4— (x-fJU-f*) |§lf 

, 2-7^7-4- (7°P HMU?1*) 2-7^7-4-

) i&lfs 2-7$y-4- (s<y?)is?t) 2-7^7-4- (^* 

2-7^7-4- i^y°?)l?t) l&If, 2-7^7-4 

[0069] R 1 -8(D7)l*)lS=£ LT(i, ^ ? 

JUS^fil<, ^ (1) Z^nZ>^l%a - t: KP*i>^>/U#>If <h LT 

2 — t KP*5>—4— u^u^*) mmm%L<m^tiz>0 

(1) 2 — t: KP*5> — 4— 

?t) m&%&W£btcm^^ Ii (1) (C£LNT2-**7-4- (* 

•fJUf1*) l§Iffrt#btls XfM (2) (C <13lNT L — 51*nbtl%>0 

[0070] (D *3§0£S^&1 <h^mc^tet£d 

<hfr-e$£0 
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Ii (1) (00*. 2-**V-4-

Ii (2) (C{*-t£d<hfr-e$£o IS (1) 

0M^Ii (2) IS (1) X%btltca-t 

^VtlJltfyIf (00*. 2-**7-4-

^Ii (2) lZl&TZ>Z.£^Z^Z>o 

[0071] (2) (C&LNT. **V/^ft(B)tt% 

"C\ a - * * V ^ J U # > Ifib-&••(C ft £ 1t £ /c ̂  CD Jx Jfc ̂  (C }!{£ £ tit# £ 

o **V/^ft(B)tt% ffM^tl/c^>/^»©ff#J-e±IEIi (2) ©£]& 

mzm&-ztiT*,&vLs <D 
mmiz#t ti&Ml"etu IESJ^(CJII* £ tix t <U\ rcovmm 
j £mmzm^titc*><D%:Wfotz> 
o **V/^ft(B)tt% Kfr?si 
^J&£$A£tiT&£^ftfe&tegU < &^©MiI^C#£ti£ff#i"e±§E 

tlT t <£ l/N0 

y^OWiB)* OC - **V^>/U#>Ifjbci^(C^ffi^-t±^/cto(C, ft fa 

^>A^7ft(B)% >/^S(B)©g^jb^s &$y/i 

£ft(B)£=i- Kt£#'J U*f Kfr?si«(C>IA£tlT&y*^>A 
£ft(B)£g£T£^ftlE&te©i£^tk Xtt. fu§E^lt$E^fa©MiIt)£. 
±§EI*M (2) ©J5J^cJl{*1-£d<hfr--e$£o 

[0072] (2) at. 7jc. yVf-OA'f^yWi 

g*©#ST(c^^ti^o 

tl (Z)Plft(<_j^ l/N b tl,?)7K(i% IM®I7K)^5^"?'$) ~o ~C t <£ l/^o p^lM®l7K)^5^(<-ffl 

vbti&MWMt LTtis h'J^b 

. u >if-f h u o A t L < & u >if ;b u o A^© u ymrjuti u #)s^ it 
Iff- h U OAt L< &Mf;b 'J OA^©Mf7JU;b U#S^ Xtt. dti^ 

CD I^ll ^ tf btl£0 

^0^ia^2 0Ig (2) (Cfc^NTti, 7MCi!]D*.T^&§*g£J5J&& 
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?Jly / ?J\yJl — ?J\ss V 7 7°P 7°>>H — XJIA jh7t h*P77>i©I 

-X-/UH ; *lfxfJk MfxfJk Mf7°PHMk S^lt^Jk 7°Pt°* 

VlfxfJk 7°P t°*>If7'>^^©x7.-r;HI ; SJl/XX v 

^7p/s*Ht>, ^7°^X -f 7*^>^tf)^'fb7j<lt|I ; **y-;k 

y-jk 2-7°pAy-;k 7^y-;k t -y^jiTjizi-jv^oj7)^^ 

-MI ; Klftf^Wft'fb^tk 7-fe K>II 

, ZirK-h'J^CDzh'JjUi RXfZtlbn&GWltfm-fbtlZo 
[0073] *3£B%§8£j3fe2<Dxm. (2) (Cfcs^T(i^ 7$ J LT7>^ 

^iQ^n^77>;E-OA^'(b^«h uxtt, ^mryt 
-OA, *Sf7>^-OA, j^b77^-OAs fi^'S^V^-OA, U >gf 

77^-7 A, TKSt'fb7 > ̂E — 0 A, )15lf7>zE-OA, Mf7>^-0 

ii t s SitTr h £ a — * * y £ j u # v 

XZfoV, £jfolj§j&ft£ffijl][lbr£< (Difmt. Ll\ 
[0074] Mliig^2 0Il (2) (cof 

actor) fr^y^$tli)/ctos (coenzyme 

) zmutzt 
?yy$ K7f->^^ K (J^Tx NADH^IBtl^tfeSo ) 

JITU^ £ - - P f >7$ K7f-V^3?^ K'J >If (J^TN NA 

D P H tmtZtJbfc&o ) o 

ii^x £S"C£>&aV*Jk^ylfjb^gcDil^iF^EJUfr^ 

fc&^tUUh-C&y, SM£&0t(C;^O LTfcX (DifUt. IA\> 

[0075] ^%BnU^l5fe2(DXm (2) IZBVT, a-** VjJJUrf>M (0UZl£ 

s 2-** 7-4 - MMWOlkfMa-t^rV © 

MTDft7 $ 7 fcJSf&Oitfrtcmv N A D H &@£M j8 - ~ =1 f 

77$ K7f->^3?^ K (JilTx NAD + tlBtciitfe^o ) IZ^ 
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AD+tt, N A D + ̂ MTUM (NADH) IZM 

Z.ttfX^Z(DX\ ±IBXjg (2) NAD + ̂ NADHCI 

TtJ:Uo ±§EI*M (2) 

©S^MtC, N A D + £ NADH \Z^t ^t> 0 b 

If, M&mX£ 
<s &n~C$>Za-#*VtiJUtiOMfc-SyiKDSt^JI/frgfctettllXT 
V&Zo 

N A Dt^NA DHlZg&TZf£Jj&GTZ*>s<?nt LT^ 

'J > 9)l =i -TJft 

*mmms 7^ft KJWHSII. 
wi&mmmtfm-fbtiZo Baciiiussics-r*^ 

ra#^4 3 
mmfommmzmfz z t t<x $ & 0 

[0076] N A D + £N A D Hlzm&tZ* 

'wn*>b<te;t<DmM4kM<DBm-e*f£vmi£i5fe2<Dj:m. (2) ©SJ^ 
mzm^tix^^bs © 
mmizsztiz%mxmIEJS izmm$tix*,&\,\ rq&^mvmm 
J ±^© r^»$s^fa©Mii^j tmmzmm^ntc^o^mmt^ 
o N A Dt^NA D mc^&f£t£;&£^-r£*://^ft£=l — K1-^#U 3? 

tl~C t <£ l/N0 

[0077] ^0^M^)i2©Xi (2) ICfclNT. **V/^ft(B)£=l- Kt£# 

U 3*^ is*? 

N A DI^NA D mc^&f£t£;&£^-r£*://^ft£=i — K-rs#1; 3?^ 

* * V j U <J\ > Ifita'Ml (c ft £ -t± £ tc 6b © J* Jfc ̂  £ }!{£ £ tl'X t <fc IN o 
^0^M^)i2©Xi (2) tcaiNT. **V/^ft(B)£=l- Kt£# 
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'J 70 1st? Ft N A Dt^NA D 

fu§EJ5J^cJl{*£tiTt<U\ **>/^ft(B) 

£=l- FTZtf'J ZOls*? Ft N A Dt^NA D Hlzm&tZ 

oy^ow*-1- Ft&tfv zo [st? Fit. "tn^nmo^o o -izmfr 

iWJ *0 \sX? Ffr^-Q^OO-lzmfrXs 
fly*.#, yn^-o-. o-$*-o-t§(Dmw%nzmiD&%M 

U =yO F— 7>*^P y(D& 9 &}t$(©s>3. h • > «h LT^ 

/^S(B)£=I- FtZ>tflJ *0 ist? Ft N A D + £N A DHlzm&tZtfe 

j3%^T2>$y'$<7W%=\—FT2>tflJ>l<7\st:f-F<DV?tii!)\ X&, M 

l5t\ 

[0078] *mm&i5fe2(Dj:fc (2) TK. yy^-o 
AiUlb-n^s NADH, a-^^V^JUTKvSHbn^ (0IJ3.1& 2-**7 

-4- @§11^©#^a-**v^>/u#>i^bci^) s ^oy 

IZ& y ^e^iM^NA D + ^r NADH 

a#, ^a^tccfcyji^-rsci^^cfcy^ni) 
o 

N A Dt^NA DHlzm.&TZ&tl%GTZ>*>'Wntf?Jl'U-7>f8l7km 
IC ?\/U=l-tt^il^lCcfcy, it 

*mxxt<fciN0 N A D+^T NADH ^zm^t ^>o y ̂ owtm 
mfokmmm-zfo&m^iz&s LTSII&yy=t 
= OA*&ft-z-&z>ztiz& y, 
y, m?Li£s ^mzmkyy^-OA^m^x^^o 
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[0079] If pH 
#j3fre>$ji ommxfo&o JI 

o°c©ig0-e 

fc>Z>o 
[0080] 

s 2-**7-4- (*?)[,?*) m%m(D^a-t*Vt))l7f<ymt'£i 
W (Dm^MtO PT h^77-f- ZZtlZ & *>))££)& Z.t 

PEU <D 15 HI "C £>£><, 
[0081] fcfcfefrbfDL-a-TSiJM L-^tzV|©^L-a-7 

$ypf) cD@j|x&, 

flijx.#; sc&;>£©ii#r. 
CLtlCcfciJ, 

g ft «h 1- £ it^ *m mt & xfctfmf e> ti& 0 
[0082] (1) til (2) —0©J5J^3TOT9 d 

d©*i^ *SgBJ3*://^St(A)£**://^ft(B)tt* ^tl^tlffi*©^ 

mx±t EJS $ ti?# * 0 

*fgBJ§*y/^f|(A)&tf**://^ft(B)ttx *fM£tl/c^>A7lt(» 

X imU±^(Dmm (C # £ tl £ ff#J-e±!EJ5 ]&& (Cjfl* ̂  tlT t <£ l/N0 

*fgB^>A7lt(A)$.t/^>A7lt(B)&N Ztib$>;<OW%=i- K 

"T £# U 2 7 U*f Kfr?si«tC«A^ U < U"t(D 
MH^(C^tti^ff^-e±IESJ^^(C^^ tlT fc <U\ 

m7L&s Kt£#u 27 u*?1 K^?si*(c 
mAztix&zMWfa&itxtt^am&yats **>/<?M(B)%=I - vtz 
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Z<? \st? K<h*^>A^ft(B)£=i- bt&tfV *0 1st? K£0i^gtf|t| 

±§BJSJ^C 

bt^vzoxst? 

^>/^S(B)£=I- *0 ist? K&, ^n^nsy©^^^-tcM 

<^3££tlT?si«^IA£tlTt<UN U IH i;^^^-±(C|I<^3AttlT 

?si»^iA£tiTt<UN0 

3£fr*I^£s yu=£-$~. 

^£iwj \st? $-izmfrZsA,-?^£ 

IN U =yO h— 7>*^P y(D& 9 &*ti£©:>7> h • > <h LT 

K£fg^£i±£J:9ic^*-Ufi^&A,-c:& <fciN0 *f& 

V/^ft(A)£=l- Kt£#'J U*?1 K£** V/^ft(B)£=l- K 

1-^#U K©^TtlA\ Xtt, ?si»©lfefefa±(C{£ 

[0083] mmkfrm*#?tm.mizm.&Tz>ffit>*mTz>$ywn%[,<teUA 
D+^NADHizm.&Tzffiti%^Tz$y'Wn* x&ztibm$yy<ow 

bizfern*vx ib £i\ m.mt7m*fi^vtm.mizm. 
&t2>mt}%GtZ*y'WWJkXfi N A D + £ NADH IZM.&T 2>ffiJ3%GT 

ztywntes mm-ztitctywn*> u < &^©®£Mi©Mi--e±§B 
s $ n T t <t IN u znb*y/<?m&g±T& 
±W(Dmmiz^£nzmm?-±BZ%jtimizmm$tir:b£i\ iiifttm 
%ft?wmmizmi%Tzmti$:£Tz$y;<0M$:=i-vtztfu ztis* 
? KSLOiN AD + £N ADH IZg&TZffeJj&GTZfyWM&l- K 

yatf±B3JxJ&&iz}%&$tir i <fc IN0 

*fgH£*>/^ft(A)£=l- bTZtf'J ZO 1st? K\ **V/^ft(B)£ 

=1- Kt£#'J U*?1 K\ 

-t£^>A^lt£=l-Kf^#1; ZO Is#? K\ NAD + ̂ NADHC 
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- FT&tf'J Ztls*? bfrbte&m 
•frbm&tlZ>2VXX(Dif^)-ZOlst? Kfr^-©?si«(C>IA£tlT&£ 

±§EJ5J^cJll*£tlT fc <£ 
[0084] (1) tig (2) £&-?<D£jfc%??T?m'£ 

(Djxmz, ±&<D*mBjim&jj%2<Dj:m (2) (D^mzmctc^^Rr/ 
J5jfc£#£T?T9 d ttf-e$Zo 

fcjfoam&iZs (fly 
Z.I& 2-th*P^>-4-

©fi £>${*:£ p-7 h^77< — #IC <fc y fttittzz £IZ& 

at^o. 5»^IOB 
P^CDiS HIT'S) •So 

ypf (flij*.tf, L-^f*->^(Z)#^L-a-7 

$ypf) ©0W, ±I©^f0SlI^i2©ii (2) ©Jf^^ura 

?ZL£tf-Z$2>o 

HJfeflJ 
[0085] J^T, ^ffifly^(ci:y^0^^M(ci¥iiffl(c^0^'r^fr\ 

^Stefly (c j: o T PS M £ ti * t ©-e & & i\0 

[0086] #^flyi (Ifefefa D N A ©HM) 
2^05 0 0ml #7^7>=UCi£±fe (7j< 1 0 0 m I IC^JUP—*2 g, # 

U^7°h>0. 5 g % i#Sx*X0. 3g, ^i + XO. 3g, 

-OAO. 2 g „ U >If 2 7K*^ U 0 AO. 1 g % flfcgtV #%*/ 0 A 7 7j<ffl 

tlO. 0 5g»U 2 N0HC I T? p H £ 6 (CilS L/ct ©) 

tl 1 OOm I ToAtls 1 2 1 °Cei 5^flilUfc0 |W]|IJ5£©i£ 

Jfet£"C3 0 °C(CT 4 8 0trP^J5Mi^#L/c7^ pt/<^- • x- h U 7 -f tl 
yx (Achromobacter denitrif icans) ATCC55564^(Z)ipS)S^:^'tl^tl0 . 

3 m I ??l]Qz.s 3 0 °C-e 2 4 SI±S#Lfc0 ?# bUtcitWA* 8 0 0 

0 rpm% 4 °C (C T 1 0£fH5I/t>#SI U 4Cfctt^fc0 t# <Q tl/c;;fcjg&£ 
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0 . 8 5 %j§£±nl7j<. 5 0ml LT, 3 . 5 g 

%btltcmWhxb^ QIAprep Genomic-tip System (QiagenttM) 

MDNA (JilT. »DNA (A) tmto ) £?#fco 

[0087] K(A), 

51 "7 — 5o 

[0088] [^1] 

-fe Tyf'ty^7'7'|, 

wmz-'j : 
CCATATGAGCCGGCTGGACCGCTGCCTGTC 

0B?!I#^-1 0 : 
GGAT CCCT AT GCCGGGCT GGCCGGCCGT ATC 

1 : 
CCATAT GAACT CAAAGAAACT CTT GT CGATAG 

0B?!I#^-1 2 : 
GGAT CCCT AAGGGCGCGACACGAT GAAGT CG 

mm-%i 3: 
CCATAT GACAT CCAT CCTT CCGTCCGT CACC 

4 : 
GGATCCCTAATCTGCCAGGCTCTCGCGGGCC 

[0089] u =r*£ K7°^-r^-t 

1 o-e^^ti^*u K7°^-r±§Eife 

MDNA (A) £S£^CUTT§EJ5J&&M/rCPCR£?rc>fco 

»DNA (A) 1. 5/x L 

dNTP(i§-2mM(Z)mixture) 10/x L 

7°^^ V — (50pmol/yu, I) ^§-0. 3/x L 

2xbuffer 25yu,l 

K0D-FX(1U/MU 1*tl 

JHM^K 11. 9 yu, I 

[0090] ^=,- (PERKIN ELMER-Gen 

eAmp PCR System 9700) iZizy KU 94°C(CT2^^{^ 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^0f£;S+M 0 

)V£ 3 0 o tc.m. 4 °CL fc0 

±IEPC #J 



WO 2016/006521 52 PCT/JP2015/069105 

1. 2 k b©D N 

BV (DP C RSJ^jfttC^JPSg^Ndel^BamHI^Jp^T D N A£=fi$f^b£ 

•tt. tern ^. 2 k b <DD N A%mmu/cQ 

7°^X$ K^^^-pET-22b £*®IINdei;&t/BamH 

nc <t y-£n\ gumi?nfc^^-DNA^iifco 
Z.tlbCDMWk'^'fotcD N A^JI^U T 4 D N A 'J f—is a 

>U tf^tl/c^-r^-^a >)S-eE. coLi DH5a Ltc0 

mbn5 0 n g /m 

i£ife"Ci£^U UT^fcP • --(D^frbQ =l • L 

fco jl£££tl/c=l 0 jLt g/m I U 

•2>SI L B igjfe 2 m I izmm U SSifcW*T 3 7 °C% 17 L fc 
0 ^ tl^:tl(DtaWkMWt)x 'bQIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co IX y !±i£ tl/c7°^X$ Kro^JVeft©—SB£Nde 

ItBamHHC^y7tfnL/c0 690 

7°^X$ KtCfc^NT, ^*veft#j1 . 2 k b©DN Afr±§E^^-(CjfA 

•ZtlTVZZLt tltco Z.tlby°^X^ K© 9 *> © 1 9 

1 . 2 k b (Dm A DNA (Dik&Mm LtctZ.%, D N A 

^2z^ti&Mmm*mtz>z.t.t>mmbtc0 K£PEH74 
ii&rntco ra#^2T-^ti£^siB?miB?u#^i 

Kt^o 

[0091] IB?U#^1 1 U =f2£ K7°^K^-

tiB^ys^i 2-e^ns^r u =r*£ ±§E 
»DNA (A) £S£^CUTT§EJ5J&&M/rCPCR£?rc>fco 

»DNA (A) Wsi 1. 5/x L 

dNTP(i§-2mM(Z)mixture) 10/x L 

7°^^ V — (50pmol/yu, I) ^§-0. 3/x L 

2xbuffer 25yu,l 
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KOD-FXOU/MU ui 
11. 9 yu, I 

[0092] (PERKIN ELMER-Gen 

eAmp PCR System 9700) iZizy 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 tc.m. 4 °CL fc0 

±§EPC #J 

1. 2 k b©DNA©/\*> K£tltca 

By O PC RJ5Mt(C$iJ^gmNdeI^t/BamHI^JPA.T D N A£=fi$f^b£ 

1±\ SffiSfiHb;* 1 . 2 k b (D D N A %mm b/co 

7°^X$ pET —22b (7/<^x>ttM) £*®IINdei;&t/BamH 

nc <t y-mmit$-t±\ gum^?nfc^^-DNA^ufc0 

N A£;f^U T4 D N A 'J tf—-f ?-*> a 

>U tf^tl/c^-r^-^a >)S-eE. coLi DH5a £Jl2ftfe& Ufc0 

m b tl5 0 M g / m 

i£ife"Ci£^U • --©^fr^8 =i • 

fco jl£££tl/c=l 0 yu, g/m I U 

•2>si L Bmm 2 m i izmm u sti$w^ -e 31 °c, 17 etp^jsMiM L/C 
0 ^ tl^tl(DtaWkMWt)x 'bQIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co IX y !±i£ tl/c7°^X$ KO^tl^tlO-^Nde 

ItBamHHC^y7tfnL/c0 6 9© 

7°^X$ KtCfc^NT, . 2 k b©D N Afr±§E^^-(CjfA 

^tlXl^Zt tl/co F©?^©19 

1 . 2 k b ©jf A DNA (Dl&mm LtctZ.%, D N A 

^4x^ti&Mmm*mtz>z.t.t>mmbtc0 K£PET2 
O4h»c0 IB?U#^4-^£ft£^SlBmiB?U#^3-e^tl£7 

[0093] IB?U#^1 3-C^£ft£J£SSB?!J£^-r£* U K7°^K^-
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'J \st? ±IB 

»DNA (A) £S£^CUTT§EJ5J&&M/rCPCR£?rc>fc 

»DNA (A) mm 1. 5/x L 

dNTP(i§-2mM(Z)mixture) 10/x L 

7°^-T x' —(50pmol/yu. I) ^§-0. 3/x L 

2xbuffer 25yu,l 

K0D-FX(1U/MU UL 

JHM^K 11. 9 yu, I 

[0094] ±BB$Zj$<D£j&)&tfAz>fcgm&-y—-?JI/-y-'rt:7- (PERKIN ELMER-Gen 

eAmp PCR System 9700) izizv SU 94<ClCT2£f^S L/cft, 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 °Cmm L fco 

±IEPC #J 

1. 2 k b©DNA©/\*> K£tltca 

my (D PC RJ5Mt(C$iJ^gmNdeI^t/BamHI^JPA.T D N A£=fi$g-fb;* 

H\ S¥ffi$f^b;* 1 . 2 k b©DNA %ffim b/cQ 

7°^X$ pET —22b (7/<^x>ttM) £*®IINdei;&t/BamH 

nc <t y-mmit$n\ gum^?nfc^^-DNA^ufc0 

N A£;f^U T4 D N A 'J tf—-f ?~is a 

>U tf^tl/c^-r^-^a >)S-eE. coLi DH5a £Jl2ftfe& Ufc0 

m b tl5 0 M g /m 
i£ife"Ci£^U =l • 
fco jl£££tl/c=l 0 yu, g/m I U 

•2>si L Bmm 2 m i izmm u sti$w^ -e 31 °c, 17 etr^jsMiM L/C 
o ^ tl^tl(DtaWkMWt)x 'bQIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co IX y !±i£ tl/c7°^X$ KO^tl^tlO-^Nde 

ItBamHHC^y7tfnL/c0 6 9© 
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7°^X$ RCfclNT, . 2 k bCDDN AtfisE^^-lCjfA 

•ZtlTVZZLt tltco Z.tlb7°?X$ K© 9 *> © 1 9 

1 . 2 k b p ©jf A DNA (Dik&Mm LtctZ.^5, D N A frlB^U 

K^PET 
43 6t»fc0 

7$ Kt^o 

[0095] mmmz {^%mmm%i.mt(Dmm*mvtci-a-7^jm\t^(Dm 
m.) 

7°^X$KpET1 7 4%m^TE. coli BL21 (DE3 

tl/cJ^ft^fa^O. 1 mM® I P T G £ 5 0 fxg/m I 'J >£ 

L Bi£±fe 1 0 m I (Cgffl U 3 7 °C% 15 L/c 

o t#bLs /Ssfa^rt#/c0 tKZ)/Ssfa^1 g Iks 0. 1 M 

h UX-HCl/<>>7 7- (pH8 . 0) 1mlCiIL7J^tf-X^a>^- (£# 

tf—X (0. ImmO) 2 5 0 0 r p m(CT 

2 0 L fc0 ?# ^ tltcimm* 8 0 0 0 rpm, 4 °C IZT 1 0 £f^SI 
/O^ilLs js/L>±;f 0 . 7 m I tk%tc0 t#lQtl/cjs/L>±;f>S0.45mUC% 

2-HKP*^>-4- MlO^U^Aj^ 

1. 0 m g % NADH2. 5 m g % 1 OOmM Tri s-HC l$illr;S (p H 8. 

0) 0.05 m \s frltlf yy^c — 0 A 0 . 2mg% • 4 

M) 0. 4U£5I^U 3 0TC72 2^fllt9Lfco d©J5J&&£~F§E£# 

h^^7 <-(ci;^#M^/T(c^L/co J5J^(cffliN/c2 - t; K 

pdp^-4-

[0096] 
^A : UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J 1 2mM 1 -^7°^ f" h U ^ ATK/^)S 

(Ajft) .hZ-trh-hU^ (Bjft) %Afo (%) : Bjft (%) =9 0 : 10© 

SUcT "C/M'n' 
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/II : 0 . 8 m I /ft 

: 3 7 °C 

JiHH : 2 1 0 n m 

[0097] 7°^X$ KpET2 04^ffi^TE. coli BL21 (DE3)Jfc£Jl2ftfe& btca Wb 

. 1 mM® I P T G £ 5 0 ix g/m I 'J >£ 

L Bi£±fe 1 0 m I U 3 7 °C% 15 L/c 

o t#bLs /Ssfa^rt#/c0 tKZ)/Ssfa^1 g Iks 0. 1 M 

h UX-HCl/<>>7 7- (pH8 . 0) 1mlCiIL7J^tf-X^a>^- (£# 

TkX$j3^7s tf—X (0. ImmO) 2 5 0 0 r p m(CT 

2 0 ftmL fc0 ?# £ £ 8 0 0 0 r pm, 4 °C IZT 1 0 
JS'O^IILS js/L>±;f 0 . 7 m I £rt#/c0 t#lQtl/cjs/L>±;f>S0.45mUC 

, 2-th*P^>-4- (H5^bj5£ttM 

) 1. 0 m g % NADH2. 5 m g % 1 OOmM Tri s-HC l$illr;S (p H 8 

. 0) 0.05m U 2mg% P>J$7KH®H 

ttM) 0. 4[)&MC3 LS 3 0TC72 2^fllt9Lfco d ©J5J»£T§E#: 

P-7 h^77< -£ <fc L/CO 2 - t: 

h'P^^-4- WM.(Oti)\/i/0 AiUCDiitC^t" LXl-^ ?* — 

ytf2. 8%£.$tl,ZV2>Z.£t>it)fr?t£0 

[0098] 

: UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J 1 2mM 1 -^7°^ >XJU*>If ~f h U 

(Ajft) <h7-tz h-h IUU (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

SUcT "C/M'n' 

/ii : 0 . 8 m I /ft 
: 3 7 °C 

JiHH : 2 1 0 n m 

[0099] 7°^X$ KpET4 3 6£ffl^TE. coli BL21 (DE3 

tl/cJ^ft^fa^O. 1 mM® I P T G £ 5 0 y, g/m I 'J >£ 
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L Bi£±fe 1 0 m I iz&m U 3 7 °C% 15 L/c 

o t#bLs /Ssfa^rt#/c0 tKZ)/Ssfa^1 g Iks 0. 1 M 

h UX-HCl/<>>7 7- (pH 8 . 0) ImlClSU ^ kT-X*> a v t - (£ 

RXft^X^-X (0. 1 m m O) 2 5 0 0 rpmC 

T 2 0 L fc0 ?# ^ 8 0 0 0 rpm, 4 °C (CT 1 0 ftm 

JS'O^IILS js/L>±;f 0 . 7 m I *k%tc 0 t#iQtl/cjs/L>±;f>S0.45mUC 

, 2-HKP*^>-4- MlO^U^Aj^ 

) 1. Omg% NADH2. 5 m g % 1 OOmM Tri s-HC l$illr;S (p H 8 

. o) 0.05m u i%m.yy^-0A0. 2mg% EK^VJWHSII 

&.M) o. 4U£5I^U 3 0TCT2 2^fllt9Lfco d ©J5J»£T§E#: 

h^77-f -(ci;L/CO 2 - t: 

KP*'>'-4- WM-OtDl^O A iHCOmC;^ LTL-P< 51* — 

>fr3. 9%£j5£LT^£d«hfr;bfr-3/co 

[0100] (#*£«;#) 

^^A : UNISON UK —C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J 1 2mM 1 -^7°^ f" h U ^ A7_K/§)S 

(A&) tTizb-bVJU (Bjft) ££A& (%) : Bjft (%) =9 0 : 10 

©sy^-eji^ 
/II : 0 . 8 m I 

;b^A;U]t : 3 7 °C 

JiHH : 2 1 0 n m 

^wy3 btzrfijzois*? t 

ommmm) 
[0101] (1) \s*=5-

t $ -Jktf^ask^o $ (1 ) 

Bacillus sphaericus IF03525^^S1§ L/c L Bi^tfe 1 0 0ml f^T'ipSL 

s HffaO. 4 g fc0 dCDlifafr£>Qiagen Genomic Tip (QiagenttM) 
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l\ N A (J^"F 

. »DNA (B) tmto ) ZmmLtco 

Journal of Molecular Catalysis B: Enzymatic, 23 (2003) 239-247(C§E 

tl/cBaci I lus sphaericus IF03525$fc|±|^CD • -f is Zl — K 

-r£j&gSB?y i3^y#^i 8-e^£ti£j^siB?y (GCCATGGAAATCTTC 

AAGTATATGG) JkMT&t <J =f* £ K7°^ V-1 

tl^J^SlB^y (GGGCCCGGGTTAACGGCCGTTCAAAATATT) =tZ<7 Is# 

1 8-e^^ns^ssB5y^-ri>* u K70^K^-

1 'J 3'zoist? K7°^K^-

£$±§ElfefefaDNA (B) Expand High Fidelity PC 

R System (UisiL • '^ttl) tNfc^T©JxJ^^ikiU5£ 

tPCR fc0 

[0102] 

IfefefaDNA (B) Ul 

dNTP(i§-2. 5mM©mixture) 1 ix I 

7°^^ — (20pmol/yU, I) 0. 4yU, I 

7°;7'f V — (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 

[0103] j?=j~ (PERKIN ELMER-Gen 

eAmp PCR System2400) iZizy SU 94<ClCT2£f^S L/cft, 94°C(CT20 

#P^^-e55°C(CT 3 0#P^^lN-e72°C(CT 1 . 5 2 

5 -c p, (C72°C-e7^P^M# L/co 

±§EPC #J 

1. 1 k b©DNA0A'> K£tltco 

m ©PC R&fcmz$mmmticoi%.xfsmi%i]\iz.T D NA^ZIM^? 
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tern i. i k b©D N A 

K^^^-pTrc99A £*®IINcoi;&t/S 

mal (C J: y ~ £ 1t, gfHSfiHb £ tltc* 0 0 ~ D N A *%%U L tc0 

ZtlbOmU^tltcDU T 4 D N A U 

>U tf^tl/c^-r^-^a >)S-eE. coli DH5a Ltc0 

mb5 0 n g /m 

i£ife"Ci£^U UT^fcP • =i • = 

fco 0 yu, g/m I U 

•2>SI L B igjfe 2 m I (Cgffl U SSifcW*T 3 7 °C, 17 L tc 

o ^tl^ftKDipSIfafr^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co M !±i£tl/c7°^X$ 

PSSffiNcol <hXbal IZ <£ y -M^it L /c^ 7 • - X ̂ UBE^K](C{* L fc 

o 6o©7°^X$ ^tl^tl^l. 1 k b©D N Afr±§E^^-

(CjfA£tlT^£d<hfr5i§;g£ti/co dtl^©7°^7>$ K©9^0 1 pT 

rcLD<h£tttt/c0 

[0104] (2) y It (B) (D ~7 $ y If Ifl^Ll zi—KTS^'J l/^f 

t Z 7LS<<7 $\%M t Z (D ftU ( 2 ) 

Journal of Molecular Catalysis B: Enzymatic, 23 (2003) 239-247(C§E 

tl/cBaci I lus sphaericus IF03525$fc|±|^CD • -f :> yft&kM&Mtk Zl — K 

fu§E®n©i 'i 3#@©7^->^yu^>(cs 
^t§fc^©IsiAf7-f v — <h LTs I3^y#^2 0-e^^n^^SSB^J 

(GTCGCTATATTACCGGTGAAGATGTTG) U zf* £ K (-tr>X7°^ 

-fv-) I3^y#^2 1(CAACATCTTCACCGGTAATATAGCG 

AC) K (yy?izyxy0^^^-) 

o i3^y#^2 o-e^^ti^^siB^y^^-r^* u zr*£ K^SB^J#^ 
2 1 u^tizikmrntk^tz* 'j bt*7°^-r 
Ts ±IE (1) P T r cUi^mmz LT, Qu 

ikChange II Site — Directed Mutagene 
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sis Kit (STRATAGENEttl) 

P C R fc0 

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 /xM) 0. 4 ix I 

(50^M) O. 4 ^ I 

1 Oxb u f f e r (_L§EK i t (C "a tl •!>) 5 ix I 

P f u U I t r a (_h§EK i t (C "a tl •!>) 1 ix I 

JSMTK 4 1. 8 ix I 

+J—(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 °C IZr 5 ftm-f <7 )V£ 1 2 o /cti, 4 °CL fco 

%btltc P C RJXJ^A)S(C% Dpnl restriction enzy 

m e (±§EK i t (C#£tl£) % 1 fx I gSflp L/cti, 3 7°Ce 1 

fco E . coli DH5a^iliE^Lfco 

(C y £>££ U ISIt <>: & y A£ tlT IN £ d 

£*WmLtc0 l3?U#^8-^£tl£^Sl3?U£^-t£70^7^ K^pTrcLD 

(A113G)££ttttfc0 S3^J#^8T^£tl£^SS3^JttS3?!J#^7-C^;*tl£ 

7$ 71113^0^=1- Kt^o 

[0105] (3) **V/^ft(B)©7$ 71113^^=1-3? £ 

i" & ^ ̂  ^ ^ i" & <D wm (3 ) 
(3 - 1 ) IIij|0fcS!)©Slif|fiWffiiA 

Journal of Molecular Catalysis B: Enzymatic, 23 (2003) 239-247(C|E 

tl/cBaci I lus sphaericus IF03525$fc|±|^CD • -f :> =1 — K 

-t£j^Sl3?U£S(C LTs 9 9 3f@07f->^^ h^XCS^-T^/cto 
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£ LT. EWM^2 (GATAGTATT 

CCAACCTATGTTGCGGC) 'J =f* 0 K ("fe 7°^ -f V-) 

3-e^^tl^J^ara (GCCGCAACATAGGTTGGAATACTATC) 

xmztisx? K (7>f-fe>x70^-r^-) i3^y#^2 
2-c^£ti£i&ssB?y£^-r£* u =f5?^ K£SB?y#€2 3-c^sti 

U ±=E (2 
) p T r cLD(A113G)£iiSy(C LT, Qu i kC 

hange II Site — Directed Mutagenesis 

Ki t (STRATAGENEttl) ^ffl^fc^T©J5MI»PCR 

'tft-O fco 

[JXJ^5M&J5£] 

p T r cLD(A113G)©DNA}§)S 1 fx I 

d N T P mix (±!EK i t (C"attl£) 1 fx I 

iz>7>7°^'fV— (5 O/iM) 0. 4^tl 

7>f-tr>7>70^-r (50yu,M) 0. 4 >u. I 

1 Oxb u f f e r (_b§EK i t (C "a tl •!>) 5 ix I 

P f u U I t r a (_h|EK i t (C "a tl •!>) 1 ix I 

MM7JC 4 1. 2 ^ I 

+J—(PERK I N 

ELMER — GeneAmp PCR System2400) (CiZ'vKL 

, 9 5°CT-1^{£^L/cm, 9 5°C(CT50#^;^INT6 0°C^T 1 

T? 6 8 °C IZ r 5 . 5 ftm(D{^v-i 0)1/*. 1 2 Htfr o 4 °C L fc 
o 

%btltc P C RJXJ^A)S(C% Dpnl restriction enzy 

m e (±§EK i t (C#£tl£) 1 yu. I fSflp 3 7 °CU 1 0^{£;^L 

fco E . coli DH5a^iliEiLfco 

(C y £>££ L /cG ISIt <>: £ y A£ tlT IN £ 
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d pTrcLD(A113G)nd££ttttfc0 

[0106] (3-2) J IflB?y£=l-K£ 

i" & 7LS<<7 $\%M t z <D wm 

Journal of Molecular Catalysis B: Enzymatic, 23 (2003) 239-247(C§E 

tl/cBaci I lus sphaericus IF03525$fc|±|^CD • -f i/ y$$,7kMW£M%: =1 — K 

-r^J^SlB^^StC LT, 13^#^ 2 4-e^^tl^J^Sl3^y (GGGCATATGGAAA 

TCTTCAAGTATATGG) 'J =T* £ K7°^-f V- (-tz>X7°^^ 

-) SB?y#^2 5-e^^nS^SSB^J (GGATCCTTAACGGCCGTTCAAAATATT) 

U 3JL<7 K7°^-f V- CPVf-fe >X7°^-f V-) 

i3^y#^2 m<7 K7°^ 

-f ^-<hlB?y#^2 5-C^£ft£* U =f*£ 

±§E (3-1) -eiiM^tl/ci||^A.^^^-pTrcLD(A113G)nd^i|Sy(CLT 

% Expand High Fidelity PCR System(P5>zL • '^ttl)^: 

PCR tkft-^tco 

[0107] 

pTrcLD(A113G)nd©DNAJ§>ft 1 >u. L 

dNTP(i§-2. 5mM(Z)mixture) 1 ix I 

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 

[0108] j?=j- (PERKIN ELMER-Gen 

eAmp PCR System2400) iZtv SU 94<ClCT2£f^S L/cfi, 94°C(CT 1 

5#r^^iN-e55°c(cT 3 o#r^^iN-e72°c(cT 1. 5 

1 0HI^Tl\ 94°C(CT 1 5#n^-e601C[:T3 0^FI^^772t 

ICT 1 . 5 2 0 ®?jl\ £ ^ (C72°Ce7^^M# L/c0 

±§EPC #J 
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1. 1 kb©DNA0A>h'M^nfco 

BV (DP C RSJ^jfttC^JPSg^Ndel^BamHI^Jp^T D N 

•tt. tern ^. 1 k b ©D N A%mmu/cQ 

7°^X$ pET— 1 5 b ^frJPgSHNdel&t/Bam 

HHC<fc y -£-tt, gUmi?nfc^^-DNA^llfco 

dtl^©#i$^tl/cD N A^JI^U T 4 D N A u 

> U ?# £ tl/c^ -f $*-*> a E . col i D H 5 a £Jl2ftfe& Ufc0 

?#e>tl/cffi0t$E$!fa£ 5 0 n g /m I ©/Vtfi/'J 

i£ife"Ci£^U 4tLT$fcPP--©^i)^1 0 =1 • 

L/co jl£££tl/c=l n--*^tl^'tl5 0 n g/m I U 

t^aiLBi^2m I IC&ffiU IS^W^-e3 7°C, 1 70tP^JSMi£#L 

fco -^tl^ftl0ipSMfaAN?>QIAprep Spin Miniprep Kit (QiagenttM) 

K^rlxy HH L/co W !±i£ tl/c7°^X$ KCD^tl^tl©— 

ftiJPSS^Ndel^BamHnc<fc y L/cm, 7# • 

L/co 4^©7°^X$ KtCfc^NT, 1 . 1 k b © D N A ^±=E^ 

0 0~ (CjfA^tlT V&Z.£ tltco Z. CD <fc 9 (C L X% b tl£ 7°^ 7> 

$ Ktt, M^Pl^^-pTrcLD(A113G)nd(C=l-K£tl£P^>>J«ll® 

*©7$ lit § 6 is© t x f ̂  ^ t 2 

•2> j7 $ J If IB^U (IB^yS^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 t#e>tl/c7°^X$ K©9^© 1 pETLD(A113G)<h£tttt/c0 

[0109] (4) *^>A^lt(B)CDilM 

M^Pl^^-pETLD(A113G)£ffllNTE. coli BL21 (DE3 

fco t#e>tl/cff^lt$E^fa£0. 1 mMffl I PTGih50ju.g/m I ©7>t° 

$/ U > £ *k^mt Z ii L B mm I OOm I (Cgffl U 3 0°C% 15 
MipSL/co t#"Qtl/cipS)S^:js/L>^il Ls $*J0. 8 g tl 

0SM^]O. 8g^ 0. 5MCDNaCl<h 5 mM-f $^V-JU<h£#fr2 0 mM 
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7 7— (pH 7. 4) Ay y9t%v 7 77-<hlE1"d 

£i)$)£)o ) 1 0 m UcH;1i L% 7JU-51 tf—•X'v a y ^ Iktf 

tfzrXtf—X (0. ImmO) 2 5 0 0 r p mCT 2 

ii L fc0 ?# ^ 8 0 0 0 rpm, 4 °C (C T 1 0 £f^SI/t>#SI U jg/t> 

±/f 7 m I ^t#/co 

t#lQtl/cjs/L>±;f>Sil^ 7 m I y^r-i y 7 T7 — ^SmljiJP LT^ 

10ml<hL/c^s d tl^;*3l[5ml/min"T:'HisTrap HP;ft "7 A K5ml) (G 

(C77°^-rL/c0 d©^^A(C^25ml(Z)/<-r 

5££*tftUfc3i3U 0. 5MNaCl<h2 9. 7 5 mM -f $ V V~Jlt 2 0 

mMiJVi/^7 7- (pH 7 . 4) ^35ml£;|LT, #P£*^ 

M#^>A^lt£;£!±!£l±/co 47.5ml;|-rr^(C-r 

*29. 7 5mMfr£>500mM(Ci^-ty^X> h)^!±HCi: y P£*^ 

-f $yy-JU*lJttf160mMfr£443mMtt£©lj#2 5 m I 

fco ?#e>ftfc®#£Amicon Ultra-15 U 'J LT. 

<£t/0.5M Tris-HCl (pH9) ^(D/<y 7 7 — 1.5m I(DW\^*Wtc 

o P^>>J&7KH®H (A113G) mMgH^-hlEto 

[0110] rnmrn^ 
m.) 

7°^X$KpET1 7 4*m^XE. coli BL21 (DE3)Jfc£Jl2ftfe& btca 

Utc^W$i$kW*0. 1 mM© I P T G £ 5 0 yu, g/m I 'J y£ 

L Bi£±fe 1 0 m I (Cgffl u 3 7 °C% 15 L/c 

o t# "Q Ls /Ssfa^rt#/c0 tKZ)/Ssfa^1 g *s 0. 1 M 

h UX-HCl/<>>7 7- (pH8 . 0) 1mlCiIL7J^tf-X^a>^- (£# 

JkXfJj^X tf—X (0. 1m m<l>) 2 5 0 0 r p m(CT 

2 0 L fco m b Utcimm* 800 0rpm, 4 °C IZT 1 0 £f^SI 
4>:fritLs js/l>±;f 0. 7 m I *%tc 0 t#(Qtl/cjs/[>±;f>S0.4mUC% T7 

>^-77K;&ffl^pH9(CliML/c2-H KP*^-4- UfJUf*) Ml ( 
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0 4 0 %7jC^&£0. 02 m U NAD+IOmg, 

mm (SIGMAttM) 2 U% ii7>f-^A2. 5 m g % 3 T?f# £ tl/c 

P^>>J«II®II (AH3G) mmmrnfo (36g^>/^»/o o. imi^ 

jli'p L* 3 0 C7? 1 6 0lf[10ilS<h "5 L>fco tl 

• "7 h^77< — lC<fc£^fi##r£?ro;/co J5J^(CffllN/c2 - t: K • * — 

4- (;>< ) SS^©fi^MUTL-^^*->3bn . 7%£j5£LT^£ 

Z. t-lflo-fr-otco 

[0111] (#*£«;#) 

: UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J 1 2mM 1 -^7°^ f" h U 

(Ajft) .hZ-trh-hU^ (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

SUcT "C/M'n' 

/ii : 0 . 8 m I 

: 3 7 °C 

JiHH : 2 1 0 n m 

[0112] 7°^X$ KpET2 0 4^ffilNTE. coli BL21 (DE3)Jfc£Jl2ftfe& L/c0 

tl/cJ^ft^fa^O. 1 mM® I P T G <h 5 0 u. g/m I U >«h 
1 Bi^t-te 1 o m i izmm u 31 °c, 15 iiriiiigSLfc 

o t#bLs /Ssfa^rt#/c0 tKZ)/Ssfa^1 g *s 0. 1 M 

h UX-HCl/<>>7 7- (pH8 . 0) ImlClSUi^tf-X^a^- (£# 

TkX$j3^7s tf—X (0. ImmO) 2 5 0 0 r p m(CT 

2 0 ftmL fco mb Utcimm* 8 0 0 0 rpm, 4 °C IZT 1 0 
JS'O^IILS js/l>±;f 0 . 7 m I *%tc o t#lQtl/cjs/l>±;f>S0.4mUC% 

7>;E-77K;&ffl^pH9(CliML/c2 - t KP*i>-4 - l&If 

(H€j^b$*t£!0 © 4 0 %TK;^£0. 02 m U NAD+IOmg, 41I»J< 

mmm (SIGMAftM) 2U, ii7>f-^A2. 5m9l ^Wy3Tl#^tl 

fcP^>V]&7MfiS¥ffi (A113G) mmmmfa (36g*V/^ft/l) 0.1ml 

^/lip"L* 3 0 C"C 1 6 0lf [101611 "5 U/co tl$-FpE^'fflI"£?54£'fa 



WO 2016/006521 66 PCT/JP2015/069105 

£•"7 ixJfclCffllNfc 2 - fc; KP*i> 
-4- (;>< 7%^LT^ 

•i> Z. htf'fofr'otc.o 

[0113] (#*£«;#) 

: UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J 1 2mM 1 -^7°^ f" h U ^ATK)^ 

(Ajft) .hZ-trh-hU^ (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

SUcT "C/M'n' 

/ii : 0 . 8 m I 

: 3 7 °C 

JiHH : 2 1 0 n m 

[0114] 7°^X$ KpET4 3 6£ffl^TE. coli BL21 (DE3)Jfc£Jl2ftfe& L/c0 

tl/cJ^ft^fa^O. 1 mM® I P T G <h 5 0 u. g/m I ©7>H°:> U >«h 

L Bi£±fe 1 o m i izmm u 31 °c, 15 iiriiiigSLfc 
o t#bLs /Ssfa^rt#/c0 tl ©/SUlfa 1 g 0. 1 M 

h UX-HCl/<>>7 7- (pH8 . 0) ImlClSUi^tf-X^a^- (£# 

TkX$j3^7s tf—X (0. ImmO) 2 5 0 0 r p m(CT 

2 0 L fc0 m b Utcimm* 8 0 0 0 rpm, 4 °C IZT 1 0 £f^SI 
4>:fritLs js/l>±;f 0. 7 m I £rt#/c0 t#(Qtl/cjs/[>±;f>S0.4mUC% I7 

>^-77K;&ffl^pH9(CliML/c2-H KP*^>-4- B&& ( 

© 4 0 %TK;^£0. 02 m U NAD+IOmg, 

mm (SIGMAttM) 2 U% ii7>f-^A2. 5 m g % 3 Tl# ̂  tl/c 

P^>>J«II®II (AH3G) mmmrnfo (36g^>/^»/o o. 1 m i * 

/SP*LN 3 0 C~C 1 6 0lf [101011 "5 U/co tl©j5£j/5)4£(<-_ o$ 

P^ h^77-f J5J^(CffllN/c2 - tl K P * — 

4- SS^©fitCMUTL-^^*->^6. 7%£j5£LT^£ 

CI t-lflo-fr-otco 

[0115] 
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t) ~7 A : UNISON UK — C18(4 . 6mm0X25crru 3 yu, m) 

: 50mMU 1 2mM 1 Iff" h U 

(Ajft) (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

IllJ'a 

Sfcfi : 0 . 8ml/# 
: 3 7 °C 

^tb : 2 1 0 n m 

[0116] K(Ah 

1 5 tl£±nlSlfl£lJ© 5 '7^um(C±^SlB^[Jccatggct% 3' ^ 

w(CJ^SlB^ggatcc^\ t*MtZ>-*flDNA£il 

mtZo 13^#^ 1 5Vzk$tlZl&&E5?iME5?iM^Teijk$tlZj7$SM 

@B^J£=I- K-TSo 

N A (fal. 2 k b ) £»gilNcoI&t/BamHnc 

J: y Sijm^nfcDNA^Sbfco 
7°^X$ K^^^-pTrc99A £»®SlNcoI&t/B 

amHHC <fc y ~ fiSJIHb £ 1±\ S¥fH$fiHb £ Hfc* 19 - D N A *%%U L tca 

c:tlf)0ii^nifcDNA^U T 4 DNA'J jj—izZz? 4 f—is a 

> Ls -< 'tr — -> 3 ym.l:'E. coli JM 1 0 9t?:fSlE^Lfco 

m btltcBn&&i*%5 Oyccg/m I B|^ 

i£Jfe"Ci£#U UT^fcP •——©^3bN^> 8 =i 

tco Oju,g/m I ©7> 'J V£^f 

•2>;la L B mm 2 m I (Cjgffl U ESIfcW* *C 3 7 °C, 17 BtP^JSMi£# L tc 

o tl©ip#®fa^V|QOIAprep Spin Miniprep Kit (Qiagen£t§!0 

T7°^X$ K^rlxy HH L/co IX y Hj£tl/c7°^X$ bCD'ttl^tKD-^^Pl 

PMUNcoI £ BamHHC J; y =fi$f^b L /c^ 7P -X WBSl^E!] tC^ L /c 

0 6-D(D~?=>X< RCE^T, 1 . 2 k b©D N A^±§E^^ 

<h#£6IS£tl/c0 t#^tl/c7°^7s$ K©^SIB^^>^ 
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K£pTrc174<h£tttt/c0 

[0117] ra#^1 6-e^^tLi>^SSB5!J©5 '3fcMcj£SlB?Uccatggc-U 3' 

£J&gSB?yggatcctf, ^£tltcik&mWZGTZ-^IIDNA 

ZmWktZo ra#^1 

IiM^tl/c±IE-^llD N A (#11. 2 k b ) £*g||Ncoi;&t/BamHnc 

<fcytcDNA*mm\,tc0 

7°^X$ K^^-pTrc99A (GE£*®IINcoi;&t/B 

amHHC <fc y =fi$f!Hb£ 1±, S¥fH$fiHb£ tl/c^£ ̂  - D N A U L fc0 

dtl^©#i$^tl/cD N A^JI^U T 4 D N A 'J ?-*/a 

>U mbntc^j >f-isaymzi. coli JM I 0 9MIl^Ufco 

?#e>5 0 IL g /m I ©7Vbi/'J 

i£ife"Ci£^U UT^fcP • --©^fr£>8 =1 • 

fco jl£££tl/c=l 0 yu, g/m I U 

•2>si L Bmm 2 m i izmm u sti$w^ -e 31 °c, 17 etr^jsMiM L/C 
o ^ tl^tl(DtaWkMWt)x 'bQIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co IX y !±i£ tl/c7°^X$ KO^tl^tlO-^Nco 

ItBamHHC^y-fi)ijbL/cfi, 7tfnL/c0 6^0 

7°^X$ KtCfc^NT, . 2 k b©D N A^±§E^^-(CjfA 

tifwm^ntco mbtitcy°^x^ K©J^SIB^^>^^LS @ 
v *pjrc2Mt&tt vtc0 

[0118] IB^yS^I 7-e^£ft£j£SBB?y©5 '^MytCJ^SlB^yccatggct, 3' 

^My JC^SSB^Jggatcc^ * Ultima $ titcik&mWZGTZ -^IIDNA 

zmwktzo iB^ys^i 7-e^^ti^^siB^y(iiB^y#^5-e^^ti^7$ 

N A (#j1. 2 k b ) £*g||Ncoi;&t/BamHnc 

<fc y -fi>i^b^i±, gum;* ntc DNA zmmbtco 
7°^X$ K^^^-pTrc99A (GE^jUX^"7ttM) £*®IINcoi;&t/B 
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amHHC y $ H". SH^b£ tl/c^£ ̂  - D N A M L fc0 

dtl^©#i$^tl/cD N A^JI^U T 4 D N A 'J ?-*/a 

>U mbntc^j tf-isaym-Zl. coli JM 1 0 9»Jg«ilfco 

?# £ 5 0 iL g / m I (D 7 > U > 2> L B ̂  

i£ife"Ci£^U UT^fcP • --©^fr£>8 =1 • 

fco jl£££tl/c=l n--*^tl^e'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^rlxy HH L/co IX y !±i£ tl/c7°^X$ KO^tl^tlO-^Nco 

ItBamHHC^y7tfnL/c0 6^0 

7°^X$ . 2 k b©D N A^±IE^^^-(C 

t#^ti/c7°^X$ K©J^Sl3^y^>^^L 

. K£pTrc436<h£tttt/c0 

[0119] mfe0iJ6 (Ifra/3 - K^MTUS^C^ 

- * \%M t z <D wm) 
Journal of Applied Microbiology, 111 (2011) 1075-1085(C|E®^tl/cBa 

c i 11 us sp. F1(2010)ttfi5fe©Ml»J<m®m©7$yifl3^^t«h(C, IB^U 

#-^-2 6 tl'SimSlB^y^rlxI+t"5o IB?y#^2 6 

(iiB^y#^4 3-e^^ti^7$ K-t&0 ra#^2 6u^ 
tl'SimSlB^y© 5' 7^iffi'fiy(C±mSlB^yccatggct% 3' ^ffi'fiytCi^SlB^yggatc 

c^\ ^ultima$&0 

N A (#j1. 2 k b ) £*g||Ncoi;&t/BamHnc 

<fc y mmmt^utcDNA*mmu/cQ 

7°^X$ pTrc99A (GE^jUX^"7ttM) £*®IINcoi;&t/B 

amHHC <fc y =fi$f!Hb£ 1±, S¥fH$fiHb£ tl/c^^ ̂  - D N A *%%U L tc0 

Z.tlb(DMWk^tltcD N A£;f^U T4 D N A 'J f—is a 

>U >)S-eE. coli JM 1 09»Jg«ilfco 
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mbn5 0 » g /m 
i£ife"Ci£^U • --ffl^fr£>8 =1 • 

fco jl£££tl/c=l n--*^tl^e'tl5 0 ix g/m I U 

•ssi L Bmm 2 m i izmm u sti$w^ -e 31 °c, 17 etr^jsMiM L/C 
o ^ tl^tl(DtaWkMWt)x 'bQIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co M !±i£tl/c7°^X$ Kffl^tl^tlffl-^£Nco 

ItBamHUC^y7tfnL/c, 6^ffl 

7°^X$ blZ&VTs . 2 k bfflD N A^±§E^^-(CjfA 

tifwm^ntco mbtitcy°^x^ KOJ^SIB^^U @ 
K£pTrcFDH££ttttfc0 

[0120] 7°^X$ KpTrcFDH^ffilNTE. coli JM109Jfc£Jl2ftfe& L/c0 

5t$E^fa£0. 1 mMffl I PTGih50ju.g/m I ©7> U > «h 

f £ SI L B mm 2 0m I (Cgffl u 3 0°C% 15 L fc0 ?# ^ 
Ls /Slfa^rt#/c0 tl (Z)/Slfail*J 0. 7 g^;, 0. 1 M h 

'JX-HCl;<'y7 7- (pH8 . 0) 1 OmlCil kT-X*> a >> tl- (£# 

tf—X (0. ImmO) 2 5 0 0 r p m(CT 

2 0 ftmTWMil L fc0 ?# £ £ 8 0 0 0 rpm, 4 °C (C T 1 0 
JS4>#HLS js/[>±;f o . 7 m I *%tco 

[0121] ^MJ7 

£) 
7°^X$ KpTrc174£ffllNTE. coli JM109Jfc£Jl2ftfe& L/CQ 

W%i$kW* 0. 1 mMffl I PTGih50ju.g/m I ©7> U > «h 

f £SI L B mm 2 0m I (Cgffl U 3 0 °C, 15 L fc0 ?# ^ 
Ls /Slfa^rt#/c0 tl (Z)/SIfa^ 0 . 1 g 0. 1 M h 

UX-HCl/<>>7 7- (pH8 . 0) 1ml[:|SUj^b-X^>a^-

MttM) Jktftl^pX tf—X (0 . 1 m m O) 2 5 0 0 r p m (CT 2 

0 L fc0 ?# ^ 8 0 0 0 rpm, 4 °C (C T 1 0 

#HLs js/l>±;f 0. 7 m I *mfco t#lQtl/cjs/l>±;f>S0.4mUC% ZV 
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^-77^m^pmzmubtc2 -t KP*V-4 - g§& cm 

©4 0 %*;§>$£0.02m ls NAD+1 Omg, ^6til 

^n/c^±;f)S0. 05m U A 2 . 5mg, ^jfe#!J3T 
%htltz.U-i i/ywmmm (A113G) (36g*v/^ft/l) 0. 
0 5ml 30°Cei7. 5 9 U/c0 cOSlSICOfT 

— tl KP*N> — 4— l§@f0M^^LTL-^^*->7f)^5. 6 

%:£j3c ZL 

[0122] 

it)T?A : UNISON UK —C18(4. 6mm0X25cm% 3 yu, m) 

#SM§ : 50mM'J 1 2mM 1 yTJU^Vlf f" S U OA7X;^>S 

(A®) ^7-fe K - K ]) )V (B$) %Am (%) : B>^ (%) =9 0 : 1 0® 

/Ii : 0 . 8 m I /# 

: 3 7 °C 

^ttj : 2 1 0 n m 

[0123] 7°^7.$ KpTrc204£S^TE. coli JM109*fc£MfllE& U/c0 

lf$E^fa£0. ImMffll PTG^50jxg/m I 'J 

t^ilLBi^2 0ml (Cjgffi U 3 0 °C% 15 L fc0 t# ̂  

Us il0. 1 g %rs 0. 1 M K 

';X-HCl/<^77- (pH 8. 0) ]rnnzmmL^)l?¥-Xi/ a v±>- (£#& 
(0. 1 m m 0) 2 5 0 0 rpmlCT2 

0 U tc0 % b UtcWtfa£ 8 0 0 0 rpm, 4 °C (C T 1 0 

ML, 3S^±;t^0. 7 m I £f#fc0 #e>tiycjs/t>±5t^0.4mUC, 

^-77K^ffl^pH9fC|ii^L/c2 - t KP^>-4 - MM (M 

mfcdittW © 4 0 02 ml, NAD+IOmg, 6 Tl# 

^tl/cj@/l>±;f)SO . 05m U iSltZV^E — ^ A 2 . 5mg% H$§0!]3T 

mbtifcn-fSsyMTKmmm (AH3G) *fas¥tfi$ (36g^>/\°^f|/i) o. 
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0 5ml^U 30°CT17. 

13£# Vm* £ fr o fc0 JSCS tC ffl IN 2 

-tKP^rV-4- |§lt®M^^UTL-^^*->^3 0. 

2 %±^ L T VZZt -3 tco 

[0124] 

t) 17 A : UNISON UK — C18(4 . 6mm0X2 5cm% 3/U.m) 

#SMI : 50mM'J 1 2mM1 -<^7°$ y XJUfcyMJ- h 'J 0 

(A&) ^7-tz S-S'JJU (B$) £A$ (%) : B& (%) =9 0 : 1 00 

'Mm : 0 . 8ml/# 
: 3 7 °C 

^j±l : 2 1 0 n m 

[0125] 7°^X$ KpTrc436£ElNTE. coli JM109*$£^ff$^ U/cQ %h*Vtd& 

1 m M0 I PTG(h50/xg/m I 07V^> 'J 

Bi§ife2 0 m I ICgfflU 3 0°C% 1 5 0^JJ5Mi£# U/c0 Wb 

tl/cinit>^^jSu[>#jit L, tl ©/SUlfa 0 . 1 g ^;s 0. 1 M h 

'jX-HClAy 7 7- (pH8 . 0) ImUCj&SUTJU^fcT-XS/a yfc- (£#£5 

«*tM) (0. 1 m m 0) ZflVTs 2 5 00 rpm[CT2 

0#r^MSLfco #e>ftfc®#)$£8 0 0 0rpnu 4°C(CT1 0#^jg/t> 

#itU 5i/i>±5t^O. 7 m I %%tco f$0.4mUC\ yy 

^-^7K^ffllNpH9(CPML/c2-H KP^r^-4- 1&1£ (JH 

© 4 0 02 ml, N A D + 1 0 m g % 6 Tl# 

^tl^cjiS/5±;f^0. 0 5 m I % $§M.7 y =£-0 A 2 . 5mg, HSfeflJ 3 T 

mbntcu^isy^mmm (A1130 mmnm®. (36g*v/^st/n o. 
05ml^U 3 0 °C T' 1 7 . 50^ii£9b/to d0£j»(CO$T 

PT h^7 7-f — tCd; 2 

— KP^r5> — 4— mk<DMlZtt[,TL-*nr = >tf1 2. 

1 %3iJ$LTVZ>Z£t)<frfr^tca 
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[0126] 

: UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J 1 2mM 1 -^7°^ ~f h U ^ 

(A&) tTizb-bVJU (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

SUcT "C/M'n' 

/ii : 0 . 8 m I 

: 3 7 °C 

JiHH : 2 1 0 n m 

[0127] mfe0ij8 (*%mft')-zoi<t?b(h), 

IB^y#^2 7fr£>3 2-Z^tlZ>ikmm%:sttl?timTZ>ti)3Zt>\s 
K7°^-r 7-$:Mt5o 

[0128] [^2] 

-fe > ;*:/;?'f-v— T -*=r~-

2 7 : 
CCATAT GT CTCGCCTGG ACCGCT GTCTGAG 

Sa^iJ#^- 2 8 : 
GGAT CCTTAAGCCGGGCT GGCCGGACGG 

mm2 9 : 
CCATAT GAACT CCAAGAAACTGCT GT CTATC 

Ba^JS^ 3 0 : 
GGAT CCTTACGGACGAGAAACGATAAAG 

Sa?lJ#^§- 3 1 : 
CCATAT GACCT CTATT CTGCCTT CT GTTAC 

Sa^lJ#^- 3 2 : 
ACTCGAGGT CAGCCAGGGATT CACGCGCCAG 

[0129] ras^2 7-e^^tl^J^SlB^^^'r^^ >J K7°^K^-

«hlB^y#^2 8 7^*1-5^ U =f3?^ 7°^ 

KpTrc174^:^§y(C LTTIES^Mj^-e PCR &fj?fc0 

[0130] 

pTrc1740DNAJ§>ft 1. 5>u. L 

dNTP(i§-2mM(Z)mixture) 10/x L 

7°^^ "7 —(50pmol/yu, I) ^§-0. 3/x L 

2xbuffer 25jxl 

KOD-FXCIU/MU m&fattm) ui 
JHMTK 11. 9 yu, I 
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[0131] (PERKIN ELMER-Gen 

eAmp PCR System 9700) iZizy 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 tc.m. 4 °Cmm L fc0 

±§EPC #J 

1. 2 k b©DNA©/\*> K^tltc0 

By O PC RJ5Mt(C$iJ^gmNdeI^t/BamHI^JPA.T D N A£=fi$f^b£ 

1±\ SffiSfiHb;* 1 . 2 k b (D D N A %mm b/co 

7°^X$ pET—15b (7/<^x>ttM) £*®HNdeI&t/BamH 

nc <t y~mmit$-t±\ gum^?nfc^^-DNA^ufc0 

dtl^©#i$^tl/cD N A^JI^U T 4 DNA'Jtf—ttT> =? >( f - */a 

>U ?-*> a >}&VE. coli DH5a&BW$s&Lfc0 

mbn5 0 n g /m 

i£ife"Ci£^U ^^LT$/cP •--©^^^8 P • 

fco jl£££tl/c=l n--*^tl^e'tl5 0 n g/m I U 

•ssi L Bmm 2 m i izmm u sti$w^ -e 31 °c, 17 etp^jsMiM L/C 
o ^£>QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co W !±i£ tl/c7°^X$ Kffl^tl^tlffl-^Nco 

ItBamHHC^y-fi)ijbL/cti, ZtfPL/c0 6^0 

7°^X$ KtCfc^NT, . 2 k b©D N A ^±§E^^-(CjfA 

(c LTt#e>ti£7°^X$ Ktt, 

X.^^^-pTrc174(C=l- K£ft£*fgB£* V/^ft(A)©;p$ y^glC, Jg 

Hit" £ 6 ggg© t: X51 *>*> 2 0 7 $ J W* b ftZ> T $ J (SB^U 

#-^-4 4 : MetGlySerSerHisHisHisHisHisHisSerSerGlyLeuVaIProArgGlySerHi 

s) ±^i}\\^titc$yj^tw*m%m&£&oizm\^tiTvz>o mbtitc-j 
=>X< K©9^»© 1 pET174SC<h£tttt/c0 

[0132] I3^y#^2 9l:^tl^M.mm*Mt^t 'J K7°^K^-

«hl3^y#^3 OU^tl&t 'J 7°^ 
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KpTrc2 0 4£S£^CUTT§EJ5J&&M$-CPCR£?rc>fco 

[0133] 

pTrc2040DNAJ§>ft 1. 5 >u. L 

dNTP(i§-2mM(Z)mixture) 10/x L 

7°^-T x' —(50pmol/yu. I) ^§-0. 3/x L 

2xbuffer 25yu,l 

K0D-FX(1U/MU UL 

JHMTK 11. 9 yu, I 

[0134] (PERKIN ELMER-Gen 

eAmp PCR System 9700) iZizy 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^0f£;S+M 0 

)V£ 3 0 o tc.m. 4 °Cmm L fc0 

±§EPC #J 

1. 2 k b©DNA©/\*> K^tltc0 

By O PC RJ5Mt(C$iJ^gmNdeI^t/BamHI^JPA.T D N A£=fi$g-fb;* 

H\ S¥ffi$f^b;* 1 . 2 k b©DNA %ffim b/cQ 

7°^X$ pET—15b £*®HNdeI&t/BamH 

nc <t y~mmit$-t±\ gum^?nfc^^-DNA^ufc0 

N A^JI^U T 4 DNA'Jtf—ttT> =? >( f - */a 

>U ?-*> a >}&VE. coli DH5a&BW$s&Lfc0 

m b tl5 0 IL g /m I ©7V^>'J 

i£ife"Ci£^U 4tLT$fc^ • --©E£fr£8 p p -L 

fco 3li££tl/c=l n~-*^tl:e'tl5 0 n g/m I U 

•ssi 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 IX y !±i£ tl/c7°^X$ Kffl^tl^tlffl-^Nco 

ItBamHHC^y 2fi;ijbL/cfi, ZtfPL/c0 6^0 

7°^X$ KtCfc^NT, . 2 k b©D N A ^±§E^^-(CjfA 
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Z.(D^^ (C LTt#£>tl£7°^7^ Ktt, 

PTrc204lC=l — >/^S(A)©7$ 75t 

Hit" £ 6 m&(D £ X ? V y 2 0 7 $ J W* b & £ 7 $ ^ (SB^U 

#-^•4 4 : MetGLySerSerHisHisHisHisHisHisSerSerGlyLeuVaIProArgGlySerHi 

=>X< K©9^© 1 1* pET204SC<h£tttt/co 

[0135] 1 U =f2£ \y*=f- K7°^K^-

«hiB^y#^3 2-e^ns^r u =r*£ \s^? 7°^ 
7 $ KpTrc4 3 6 LTTIEJxJ&^M^c'C PCR ^rfr^/co 

[0136] 

pTrc436(Z)DNA;§)^ 1.5yu,l 

dNTP(i§-2mM(Z)mixture) 10/x L 

7°^^ "7 —(50pmol/yu, I) i§-0.3ju,l 

2xbuffer 25yu,l 

K0D-FX(1U/MU Ul 

JHMTK 1 1 . 9 yU, I 

[0137] (PERKIN ELMER-Gen 

eAmp PCR System 9700) izizy 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^0f£;S+M 0 

)V£ 3 0 o /cti, 4 °CXim L fc0 

±IEPC #J 

1. 2 k b®D N A0/O ^ifco 

mV<D PC RSC&jfttC^iJPSgmNdel^XhoI^ijp^T DNA 

1±\ SffiSfiHb;* 1 . 2 k b (D D N A %mm b/co 

7°^X$ K^^^-pET-2 2b (7/<^x>ttM) £*®HNdei;&t/Xh 

onej:y-m>m$-t±\ gum^?nfc^^-DNA^ufc0 

N A£;Fb^U T4 D N A 'J ff—-f *f-
x>a>Ls %btvtz.^s{ /f— -y a y^TE. coli DH5a L/c0 
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mbn5 0 » g /m 

i£ife"Ci£^U UT$fc3 • --(D^frbQ =1 • 

fco jl£££tl/c=l 0 yu, g/m I U 

•ssi L Bmm 2 m i izmm u sti$w^ -e 31 °c, 17 etr^jsMiM L/C 
o ^ tl^tl(DtaWkMWt)x 'bQIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co M !±i£tl/c7°^X$ Kffl^tl^tlffl-^Nco 

ItXhoHci; y -m'Mitbtcm. Z^P-X^UBE^KtC^L/co 6^0 7° 

^*veft$j1. 2 k b©D N A^±§E^^-(CjfA£ 

Z.(D^^ (C LTt#e>tl£7°^X$ Ktt, 

^^-pTrc436(C=l- K£ >/^S(A)©7$ 7 

-t&6is©t7f^>^^207$yitiB^y era# 
§4 4 : MetGLySerSerHisHisHisHisHisHisSerSerGlyLeuVaIProArgGlySerHis 

K©9^© 1 -D^r pET436SC<h£tttt/c0 

[0138] ^wy9 

- K1" £#'J K£^t" 

^TZMWttizfizs 

o $ - £\%M t z> <Dim 
*J]flBL21 (DE3)*fc£SI L/c L Bi£±fe 10 0ml U 1 . 

0 g *mtc0 Zl(Z)I'f^Av'QOiagen Genomic Tip (Qiagen£t||i) ^ttllZ 

ttMCD^ — J-TJl/lZBEWtCDJj/HZ LfcA^TlMD N A (£IT% IfefefaD 
NA (o tBBto ) zmmufco 

Journal of Bacteriology, 170(9) (1988) 4415-4419(C|E®^tlfcE. coli 

Kt"tiZs IB^S^3 3X^*1% 

ikmm (CCATATGAGCACGTCAGACGATATCCATAAC) >J =f3? <7 Ut? K 

7°^ -f "7- tlB^y#^ 3 4 n^^SSB^y (ACTCGAGCAGCAGGTCGAAACGGTC 
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GAGGTTC) 'J 

«hi3^y#^3 u =r*£ K7°^K^-

fulEJ&'fe'f^D N A (C) tki^MlZLTs Expand High Fidelity PCR 

System (ni/n • 

PCR fc0 

[0139] 

IfefeflsDNA (C) mm 1*tl 

dNTP(i§-2. 5mM(Z)mixture) 1 ix I 

7°^^ "7 — (20pmol/yu, I) ^§-0. 4/x L 

5xbuffer(wi th MgC L2) 10/x L 

enz. expandH i F i (3. 5 x 103U/m I) 0.5yu,l 

mwk 33. 7 yU, l 

[0140] (PERKIN ELMER-Gen 

eAmp PCR System2400) iZtv KU 94<ClCT2£f^S L/cfi, 94°C(CT 1 

5#r^^iN-e60°c(cT 3 o#r^^iN-e72°c(cT 1 o 

®^Tt\ 94°C(CT 1 5#^;^lN-e65°C(CT 3 0#^;^lN-e72°C(CT 

2 ^j^2 0 ®?Tl\ £ £> (C72°C-e7#^M# L/co 

±IEPC #J 

2. 2 k b©DNA©/\*> K^tltca 

mV<D PC RSC&jfttC^iJPSgmNdel^XhoI^ijp^T DNA 

1±\ SffiSfiHb;* 2. 2 k b © D N A &ffimistc0 

7°?X$ K^^^-pET-22b £*g||Ndei;&t/XhoI 

(cj:y~mmit$n\ gumi?nfc^^-DNA^iifco 

Z.tlb(DmU^tltcDU T 4 D N A u 

>U >a VSTCE. coli DH5a Ltc0 

mb5 0 n g /m iro/v^uv^t^LB^ 

i£ife"Ci£^U ^^LT$/cP •--©^^^8 P • 
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fco 0 yu, g/m I U 

•ssi L Bmm 2 m i izmm u -e 31 °c, 17 L/C 
o ^tl^tlffliniil'f^^£>QIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co W !±i£ tl/c7°^X$ Kffl^tl^tlffl-^£Nde 

IMXhoHC^y7l5u-7,^)Vm%%mz^tc0 6^0 

7°^X$ KtCfc^NT, ^tl^tl^2. 2 k bfflD N A^±§E^^-(CjfA 

dffl<£9 IZ LTt#£>tl£7°^7>$ Ktt, ±§E 

Jtlli-f £ 6iS©t^f^V^tt)s8 7$ 

(IB?y#^4 5 : LeuGLuHisHisHisHisHisHis) if 

ft flP £ tltc t y / <? tbft <fc 9 (c ISIt ̂  tlT •So ?# <3 tltc 7°^ 7> 

$ K©9^0 1 ^ pETcatE<h£{\ttt/c0 

[0141] (2) 

M&^^-pETcatEfeElNTE. coli BL21 (DE3) 

%btltcMW&®kW%:0. 1 mMffl I PTG<h50yu,g/m I ffl7>H%>'J 

> t &si L Bmm 2 o m i izmm u 31 °c, 15 etp^jsMiM 
L/co t#"QLs J^JO. 8 g ffljSI^^rt^/co ilffl/SI 

1*^0. 8g^ 0. 5MfflNaCl<h 5 mM-f $^V-JU<h£#fr2 0 mM'J >It 

Ay77- (pH 7 . 4) (Ip-£% A4OfO^A*'y7 7-) lOmlCHL 

, VJU^tT-XS/a v*j- (0. 1 m m O 

) SrffllNT. 2 5 00 rpm[:t2 O^Mllfco %btltcW^L^: 

8 0 0 0 rpm% 4°C(CT 1 0 #P^jg/L>#it Ls JS/1>±;§7 m I tk%tc0 

7 m I (CAV VT1/ yfj^y 7 T7 — £r3mljj|ip LTJ^J 

10ml<hL/c^s d tl^;*3l[1ml/min"T:'HisTrap HP;ft "7 A K1 mL) (G 

• iS*/<yti:W (C77°^-rL/c0 dffl^^A(C^5mlffl/<-T > 

T<r yt^V 7 7-£3&5£ 1 ml/min-esft LT^i^ >A^5t£}§!±!£l±/c 

o ^ffltts LfcSt, 0. 5 M NaC I <h 2 9. 7 5mM-f$yV-

Jl/t^2 0mH'jyiAv7 7- (pH 7 . 4) ^7ml£;|LT, #P£*^ 

9. 5m 1)11"P^C-f $ 
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9. 7 5mMfr£>500mM(Ci^-ty^x> 

*V/^ft£S§di£-t±\ -f 3 OmMfr£> 1 8OmM^5£0®# 

5 m I Zft&Ltco ?#e>ftfc®#£Amicon ULtra-15 ($ U ZttMHCl* L 

Ts 1M Tris-HCl (pH8) 7 $J1ml 

<DWft*mtco dffl®#££lT. %$=?— 

[0142] ^«yi o 

7°^X$KpET1 74SC£ffl^TE. coli BL21 (DE3 ?# 

£>tl/cff^lt$E^{*£0. 1 mMffl I PTGih50ju.g/m I ffl7>H%>'J> 

Bi^±te2 0 m I (Cgffl U 3 0 °C, 15 L 

fc0 t# <Q Ls /Ss^^rt^/co tlffl/Ss^^O. 1 g ft 

, 0. 1 Mh UX-HCl/<>>7 7- (pH 8 . 0) ImlClSUj^tf-X^ay^] 

- Jkt}-ti=?7,\Z-X (0. ImmO) 2 5 0 0 r 

pm(CT20 b fc0 ?# tlttfoWfo* 8 0 0 0 rpm, 4 °C IZX 1 

0#PP1JS/L>#H Ls js/l>±;f 0 . 7 m I ^t#/co t# <Q tl/c3s/l>±;§>&0. 

3 5mUC, 7>;E-77j<;&ffl^pH9(CliML/c2 - t KP^ri>-4 -

?t) mm ©4o%7K)^^0.02m u mmm9xmbn 
0. 05ml, StfO. I M K 

UX-HCl/<>>77- (pH8.0) 0. 1ml£;f^u 3 0 °CX 2 2 mmMt 9 

L/co h^77 < 

^tT-^/co J5CS(Cffl^/c2 - t KP^r^-4 - l£Itfflm(C>tf 

LT2-^4rV-4 - SS^tf 1 8. 

[0143] 

: UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J >!££#& 1 2mM 1 -^7°^ >7JU* >!£:»- h U 

(A&) tTizb-bVJU (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

SUcT "C/M'n' 
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/II : 0 . 8 m I /ft 
: 3 7 °C 

JiHH : 2 1 0 n m 

[0144] 7°^X$ KpET2 04SC£ffl^TE. coli BL21 (DE3)Jfc£Jl2ftfe& L/c0 ?# 

£>tl/cffi0t$E^*£O. 1 mMffl I PTGih50ju.g/m I ffl7>H%>'J> 

£ii L B mm 2 0 m I U 3 0 °C, 15 L 

fc0 % b Ls /Ss^^rt^/co tlffl/Ss^^O. 1 g ft 

, 0. 1 Mh UX-HCl/<>>7 7- (pH 8 . 0) ImlClSUj^tf-X^ay^] 

- . 13=?7,\Z-X (0. ImmO) 2 5 0 0 rp 

m (CT 2 0 L/cQ ?# ^ 8 0 0 0 rpm, 4 °C(CT 1 0 

#P^js4>#itLs js/l>±;f 0 . 7 m I %:%tc0 t# b >&0. 3 

5mUC, 7>;E-77j<;&ffl^pH9(CliML/c2 - t KP^ri>-4 - (*?)l? 

X) mm ffl4O%7k^&£0.02m u ^Jfe0iJ9T?#e>ftfc 

(3.3g^>A^ft/l) 0. 05m U WO. 1 M h U 

*-HCl/<v77- (pH8.0) 0. 1ml£;f^U 3 0 °CT 2 2 mmMt 9 L 

tc0 dfflJ5Mt(C^$TIE^#T)<W^P^ -< 

fiitc0 J5CS(Cffl^/c2 - t KP^r^-4 - (*?)\s?t) mm<DmiZM[s 

T2-^dpy-4- (*?J\,?X) mmi?22. 8%^LT 

fr-otc0 

[0145] 

: UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J >!££#& 1 2mM 1 -^7°^ >7JU* >!£:»- h U 

(A&) tTizb-bVJU (Bjft) £A& (%) : Bjft (%) =9 0 : 1 Offl 

SUcT T/^cT 

/II : 0 . 8 m I /ft 

: 3 7 °C 

JiHH : 2 1 0 n m 

[0146] 7°^X$ KpET4 3 6SC£ffl^TE. coli BL21 (DE3)Jfc£Jl2ftfe& L/c0 ?# 
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1 m MCD I PTG<h50yu,g/m I 

L B 2 0 m I U 3 0 °C, 15 L 

fc0 t# "Q Ls /Ss^^rt^/co tl 0/Safrl^I 0 . 1 g ft 

, 0. 1 Mh UX-HCl/<>>7 7- (pH 8 . 0) ImlClSUj^tf-X^ay^] 

- Jkt}-ti=?7,\Z-X (0. 1 m m O) 2 5 0 0 r 

pm(CT20 b fc0 ?# ^ 8 0 0 0 rpm, 4 °C (C T 1 

0#PP1JS/L>#H Ls js/L>±;f 0 . 7 m I %:%tc0 t# ̂  tlfcjs4>±;§>&0. 

3 5mUC, 7>;E-77j<;&ffl^pH9(CliML/c2 - t KP^ri>-4 -

B&& ©4O%7j<^&£0.02m U ^Wy9Tl#^tl 

*.%$=? —(3.3g*V/^ft/L) 0. 05ml, StfO. 1 M h 

UX-HCl/<>>77- (pH8.0) 0. 1ml£;Fbi^U 3 0 °CX 2 2 mmMt 9 

L/co h^77 < 

^tT-^/co J5CS(Cffl^/c2 - t KP^r^-4 - l£It©m(C>tf 

LT2-^4rV-4 - SS$tf2 4. 2%tj|Ut^§l 

tofr-^/co 

[0147] (#»#^#) 

: UNISON UK —C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J >!££#& 1 2mM 1 -^7°^ >7JU*>!£:»- h U ^ A7K/^)S 

(A&) tTizb-bVJU (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

SUcT "C/M'n' 

/ii : 0 . 8 m I /ft 

: 3 7 °C 

JiHH : 2 1 0 n m 

[0148] ^Steflyi 1 (mtMP -~z\?yy^ K7f->i>'X^ \s^=$- K^MTUS^C 

bTZrf'J 

m&TL^W-JktfmMtHc, ̂  

( 1 ) WtitM@ — — • 51 >T7$ KT7"^— yV?. 0 Xy-ft? K£MTUM 
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^ ̂  - w ̂  ^ £ \%M t z (o wm 
Journal of Applied Microbiology 111 (2011) 1075-1085(C|E®^tl/cBac 

1 11 us sp. F1(2010)ttfi5fe©Ml»J<m®mffl7$yitl3^^t«h(C, t(D 

P P K <&•!> <£ 9 (CIB^I#-^-

2 6T^£ft£J£SSB?y£sSf+U ^I^SlB^cS^ |B?y#^3 5T 

(CCATATGGCTAAGATCGTTTGCGTTCTGTAC) *kMt*) 0 

\y^? K7°^-r ̂ -«hlB^yS^3 6T^£ft£J&SSB?y (ACTCGAGAGCAGATTTC 

TTGAAACGTGCAG) 'J K7°^K V-<h 

iB^y#^3 5-e^^ns^ssB5y^-ri>^ u =r*£ 

«hiB^y#^3 u =r*£ 

y7 ^ — P TrcFDH^r^gy (C LTs Expand High Fidelity PC 

R System (ni/n • '^ttl) ^NfcJ^T©JxJ^5MlJ5£ 

t'PCR fc0 

[0149] [jxj&)&$lj3c] 

pTrcFDH©DNAJ§>ft 1 >u. L 

dNTP(i§-2. 5mM(Z)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 

mwk 33. 7 yU, l 

[0150] (PERKIN ELMER-Gen 

eAmp PCR System2400) (C-fey SU 94°C(CT2#P^{£^ L/cfi, 94°C(CT 1 

5#r^^iN-e55°c(cT 3 o#r^^iN-e72°c(cT 1. 5 

1 0®?Tl\ 2^T\ 94°C(CT 1 5^f|^^-e60TC[:t3 0#f|/tl^721C 

(CT 1 . 5 #P^©{£;U+M 2 0 ®£?rl\ £ b (C72°CT7#^M# L/c 

o 

^(D^s ±§EPC #J 
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1. 2 k b©D N 

mV<D PC RJ5Mt(C$iJ^gmNdeIWXhoI^JPA.T DNA £=fi$f^b£ 

•tt. tern ^. 2 k b ©D N A%mmu/cQ 

7°^X$ K^^^-pET-22b £*®HNdeIMXhoI 

(C J: y - £ -tt, gUm ̂  *P — D N A Iff in L/co 

dtl^ffl#iM£tl/cD N A^JI^U T 4 D N A 'J f—is a 

>U >a VSTCE. coli DH5a Ltc0 

m b5 O M g /m 

i£ife"Ci£^U 4tLT?fc^ • _-ffl^fr£>8 ZI • 

fco jl£££tl/c=l n--^^tl^e'tl5 0 U, g/m I U 

•2>SI L B igjfe 2 m I (Cgffl U SSifcW*T 3 7 °C, 17 L tc 

o ^ tl^tlffliniil'f^^'bQIAprep Spin Miniprep Kit (Qiagen£t!^) 

T7°^X$ K^rlxy HH L/co IX y !±i£ tl/c7°^X$ Kffl^tl^tlffl-^£Nde 

iwxhoHc^y-mmitLtcm. 7Xn-z?)\,n%&mzmLt£0 e-DO 

7°^X$ blZ&VTs ^etl^tl^l . 2 k bfflD N A^±§E^^-(CjfA 

dffl<£9 IZ LTt#£>tl£7°^7>$ Ktt, ±§E 

Iit5 6iS0bXf^>^8 

T7 $ -/ £>&•!> T7 $ y (IB?y#^4 5 : LeuG luH i sH i sH i sH i sH i sH i s 

=>X< K©9^© 1 -D^c pETFDH<h£tttt/c0 

[0151] (2) ^fbSH/S K£3S7c§iUC^&f 

M&^^-pETFDHfeElNTE. coli BL21 (DE3) 

%btltcMW&®kW%:0. 1 mMffl I PTG<h50yu,g/m I ffl7>H%>'J 

> t &si L Bmm 2 o m i izmm u 31 °c, 15 etn^jsMiM 

L/co t#"QLs J^JO. 8 g ffljSI^^rt^/co ilffl/SI 

1*^0. 8g^ 0. 5MfflNaCl<h 5 mM-f $^V-JU<h£#fr2 0 mM'J >It 

Ay77- (pH 7 . 4) (Ip-£% A4OfO^A*'y7 7-) lOmlCHL 
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, vh— Rtffi^X^-X (0. 1 m m O 

) SrffllNT. 2 5 00 rpm[:t2 O^Mllfco 

8 0 0 0 rpm% 4°C(CT 1 0 #P^jg/L>#it Ls JS/1>±;§7 m I tt%tc0 

7 m I y^r-i 7 7 — £r3mljj|iQ LTJ^J 

10ml t Lfct> d tl^;*3l[1ml/min"T:'HisTrap HP;ft "7 A K1 mL) (G 

(C77°^-rL/c0 d©^^A(C^5ml(Z)/<-r 

V7 7-£3&5£1 ml/min-e;lLT#PM^>/^»^)§l±l^1±/co 

LfcSt, 0. 5 M NaC I <h 2 9 . 7 5 mM -f $ ̂  2 

OmHiJ>Bl/^7 7- (pH 7 . 4) ^7ml£;|LT, #P£*^ 

9. 5m 1)11"P^C-f $yV-;U)lS 

^29. 7 5mMfr£>500mM(Ci^-ty^x> h }§!±HC <£ <<J P£*^ >A^7 ft £ 

-f $ y V-JU>j§Jt^3 0mH^P)2 3 OmM^5£0®#4 m I 

L/co ?#e>ftfc®#£Amicon ULtra-15 ($ UtfZttSmc {* L T. 

i><fctf0.1M Tris-HCl (pH8) >v©/<y 7 7—$j1ml©jlj#£?#;/c 

[0152] ^«yi 2 

mm 
7°^X$KpET1 74SC£ffl^TE. coli BL21 (DE3 )Jfc£Jl2ftfe& ?# 

£>tl/cffi0t$E^*£O. 1 mM0 I PTGih50ju.g/m I 

Bi^±te2 0 m I (Cgffl U 3 0 °C, 15 BtP^JSMiM L 

fc0 t# "Q Ls /Ss^^rt^/co tlffl/Ss^^O. 1 g 

, 0. 1 Mh UX-HCl/<>>7 7- (pH 8 . 0) ImlClSUj^tf-X^ay^] 

- Rtftf^X^-X (0. 1 m m O) 2 5 0 0 r 

pm(CT20 #Pe1»MiI b fc0 m b tltctimfe* 8 0 0 0 rpm, 4 °C IZX 1 

0#PP1JS/L>#H LS 3s/l>±;f 0 . 7 m I ^t#/co t#^tlfcjs4>±;§>&0. 

3 5mUC, 7>;E-77j<;&ffl^pH9(CliML/c2 - t: KP^>-4 - {*?)l 

?t) mm ©4o%7K)^^0.02m u mmm9xmbn 
(3.3g*v/^ft/i) o. 05m u ^«yi 1-e 
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mbntcmmfommmmmmmm o. osmu N 
AD+1 Omg, — 0 A 2 . 5mg% 3 Tt# b tltc • 

<mmm (A1130 mmmmfo (36g^>/^»/o o. 05m i ^ 
jli'p L* 3 0 CT 2 2 0lf [10161 "5 U/co tl ©j5£j/5)4£(<-_ o $ 

• ̂  h^77-f -(C^^M^/T^T-^/co J5CS(Cffl^/c2 - t KP^ri>-

4- LTL-^^-VAM 2. 0%^LT^ 

•i> CI <h^>bAvo/co 

[0153] 

: UNISON UK —C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J >!££#& 1 2mM 1 -^7°^ >7JU* >!£:»- h U ^ ATK/^)S 

(A&) tTizb-bVJU (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

SUcT T/^cT 

/II : 0 . 8 m I /# 

: 3 7 °C 

JiHH : 2 1 0 n m 

[0154] 7°^X$ KpET2 04SC£ffl^TE. coli BL21 (DE3)Jfc£Jl2ftfe& L/c0 ?# 
£>tl/cffi0t$E^*£O. 1 mM0 I PTGih50ju.g/m I ©7>H%>U> 

L B i£±fe 2 0 m I (Cgffl U 3 0 °C, 15 L 

fc0 t# "Q Ls /Ss^^rt^/co tlffl/Ss^^O. 1 g ft 

, 0. 1 Mh UX-HCl/<>>7 7- (pH 8 . 0) ImlClSUj^tf-X^ay^] 

- (0. 1 m m O) 2 5 0 0 r 

pm(CT20 b fc0 m b tltctimfe* 8 0 0 0 rpm, 4 °C IZX 1 
0#PP1JS/L>#H Ls 3S4>±;§0 . 7 m I %:%tc0 t# ̂  tlfcjs4>±;§>&0. 

3 5mUC, 7>;E-77j<;&ffl^pH9(CliML/c2 - t KP^ri>-4 -

©4o%7k^&£0.02m u mmm9xmbn 
(z.wywn/o o. 05m u ^«yi i-c 

mbntcMmfommmmmmmm (5.3g^>/^»/o o. osmu N 
AD+1 0 m g % —^ A 2 . 5mg% 3 Tt# b tltc • 
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(A1130 (36g*v/^ft/i) o. 05m i ^ 

jli'p L* 3 0 CT 2 2 0lf[10ilS<h "5 U/c0 tl fflj5£j/5)4£(<-_ o $_FpB^,WIT54£'t:fc y? 

• ̂  K^77-f J5J^(CffllN/c2 - t KP=£S>-

4- SS^0fitCMUTL-^^^->^7. 7%£j5£LT^£ 

Z. t-lfto-fr-otco 

[0155] 

: UNISON UK —C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J >!££#& 1 2mM 1 -^7°^ >7JU* >!£:»- h U ^ ATK/^)S 

(A&) tTizb-bVJU (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

SUcT T^Mcs 
/II : 0 . 8 m I /ft 

: 3 7 °C 

JiHH : 2 1 0 n m 

[0156] 7°^X$ KpET4 3 6SC£ffl^TE. coli BL21 (DE3)Jfc£Jl2ftfe& L/c0 ?# 

£>tl/cffi0t$E^*£O. 1 mMffl I PTGih50ju.g/m I ffl7>H%>'J> 

£ ̂ Mt 2>ii L B mm 2 0 m I (Cgffl U 3 0 °C, 15 L 

fc0 % b Ls /Ss^^rt^/co tlffl/Ss^^O. 1 g ft 

, 0. 1 Mh UX-HCl/<>>7 7- (pH 8 . 0) ImlClSUj^tf-X^ay^] 

- Jkt}-ti=?7,\Z-X (0. ImmO) 2 5 0 0 r 

pm(CT20 L fc0 ?# ^ 8 0 0 0 rpm, 4 °C (C T 1 

0#^JS/L>#HLS 3s/l>±;f 0 . 7 m I %:%tc0 t# ̂  tlfcjs4>±;§>&0. 

3 5mUC, 7>;E-77j<;&ffl^pH9(CliML/c2 - t KP^ri>-4 -

©4o%7k^&£0.02m u mmm9xmbti 
(3.3g*V/^ft/l) 0. 0 5m u ^JfeflJI IT 

mbntcMmfommmmmmmm (5.3g^>/^»/o o. osmu N 
AD+1 0 m g % —^ A 2 . 5mg% 3 Tt# b tltc • 

-iisywmmm (A1130 mmmmfo (36g^>/^»/o o. 05m i ^ 
/SP" LN 3 0 CT 2 2 0lf[10ilS<h "5 \-stc0 tl fflj5£j/5)4£(<-_o $,_FpB^,WIT54£'t:fc y? 
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• "7 - t: KP=£S>-

4- (p^U?1;*) MlfflmtCft LTL-^^-V^S 3. 9%^LT^ 

•i> CI <h^>bAvo/co 

[0157] 

: UNISON UK-C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J >!££#& 1 2mM 1 -^7°^ >7JU* >!£:»- h U 0 Afrfefa 

(A&) tTizb-bVJU (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

SUcT "C/M'n' 

/ii : 0 . 8 m I /# 

: 3 7 °C 

JiHH : 2 1 0 n m 

^«yi3 (*&nm 

[0158] (1) **V/^ft(B)£=l- KfflliM 

pTrc99A (G E/MUT^ZttM) ©*>*-f >^U^V 

IC, I3^S^3 7 (CGGATCCGAGGAAACAGACCATGG) 

•i>^" 'J zf5? 0 K7°;7'f "7 — ^"nJ5jct"'2)o Journal of Molecular Cataly 

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

03525&a5fe©P>r*>VJ]tt7Kffi®ffi©SB^J£fc£lC, 3 8 7^n5 
J^SlB^y (ctcagagTTAACGGCCGTTCAAAATATT) U =f* £ K7° 

"7 — 5o 

iB^y#^3 7-e^^ti^^siB^y^^'r^^ u =r*£ 

«hiB^y#^3 u =r*£ 

£*mi\ ^wy3 (2) (C|E®fflM^X.^^^-pTrcLD(A113G)^i|Sy(CL 

Ts Expand High Fidelity PCR System(P5>zL • '^ttl) 

[0159] 

7°^7v$ K pTrcLD)^ 1 ix I 

dNTP(i§-2. 5mM(Z)mixture) 1 ix I 
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7°;7'f "7 — (20pmol/ju, I) i§-0.4ju,l 

5xbuffer(wi th MgC L2) 10/x L 

enz. expandH i F i (3. 5 x 103U/m I) 0.5yu,l 

JHMTK 36. 7 yU, I 

[0160] ^>=>- (PERKIN ELMER-Gen 

eAmp PCR System2400) iZizy h L, 94°C(CT2#^{^ L/cft, 94°C(CT20 

#r^^^-e55°c(cT 3 o#r^^iN-e72°c(cT 1. 52 

5®^Tl\ ^^(C72°C-e7#^M#-r^o 

±§EPC #J 

1. 1 k b©D N A0/O 

BV (DP C RJ5Mt(C$iJ®gmBamHI^t/XbaI^JPx.T D N A^~S)^t,^ 

•tt. wmmt^ntcm 1. 1 k b P©DNAttmmtZo 
[0161] (2) 

HMJ5 $-pTrc]14%mmmmZam\\IRmbaIlZ£ y 

t# <Q tl/cDNA<h_b§E ( 1 ) Tittle ft £#J 1 . 1 k b p (DVUkt &Mci Ls 

T 4 D N A U tf—-tf-e^K >a > U ?# ^ tltc=p -f ?-*> a VSTCE. c 

oli DH5a£^ftfe&"r£o 

?#e>ftfcjl2ftfe&te£ 5 0 iL g /m I ©/Vtfi/'J V^Mt^L 

i£ife"Ci£^U 4tLT$fc^ • £ 

o ji&^ftfcP •- —0 yu, g/m I U 

Ms L Bip2 m I IC&ffiU 3 7 °C, 1 7 50 

^^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

7°^X$ K^rixy aifo ixy l±l^tl/c70^X$ bCD'ttl^tKD-^ttmWIR 

t/xbanci;y-mmitLtcm. ytfu-x'f^nmxmzmt&o %butc 
7°^7>$K(C^1. 1 k b(DD N A^JfA£ftT^£d £%:WMt£o Z.(D 

£?lZLTmbtlZ>7°7X$ K£J£UN pTrc174LD(A113G) <h§Et"0 

[0162] ^»y5 $-pTrc2M%$mmmZamUIRmbaUZ£ y 



WO 2016/006521 90 PCT/JP2015/069105 

t# <Q tl/cDNA<h_b§E ( 1 ) Tittle ft £#J 1 . 1 k b p (DVUkt ftMci Us 

T 4 D N A U ?-i/3 y U %btltc^^ f-isa VSTCE. c 

o L i DH5a£^ftfe&"r£o 

?#bft5 0 M g /m I ©/Vtfi/'J 

i£±fe-ei£#U 4tLT?fc^ • 

o jl£££ft/c=l •"-£^ft^ft5 0 yu, g/m I U 

MaLBi£±fe2m i ic&au is,i^w^-e3 7oc, 17mmmm±mt%o 
^ tl^tl(DtaWkMWt)x 'bQIAprep Spin Miniprep Kit (Qiagen£t!^) 

7°^X$ KSrSXytHfo ixy I±l^tl/c70^x$ bO'ttl^tlO-^^BamHlR 

t/XbaHC^y -mmitLtcm. «fU7j<E!HC{£-t£o t#^tl/c7°^X$ K(C^ 

1. 1 k b p©D N A^fA£ftT^£d t^BMt £c d (D&. 9 (C LTt# 

£>ft£7°^X$ K&J2TF. pTrc204LD(A1130^131-0 

[0163] ^»y5 K^^-pTrc436£*g||BamHI&t/Xbanc 

<fc gSim^ft/cD N A£$iMf £o 

t# <Q tl/cDNA<h_b§E ( 1 ) Tittle ft £#J 1 . 1 k b p (DVUkt &Mci Ls 

T 4 D N A U ff—y-$/a > U ?#^ft/c^-f *f-*s a VSTCE. c 

o L i DH5a£^ftfe&"r£o 

?#btltc%m%i.m**: 5 0 M g /m I ©/Vtfi/'J Bg^ 
i£ife"Ci£^U 4tLT?fc^ • 

o jl£££ft/c=l •--^ft^ftS 0 yu, g/m I U 

Ms L Bip2 m I IC&ffiU 3 7 °C, 1 7 50 

^^QIAprep Spin Miniprep Kit (Qiagen£t!^) 

7°^X$ K^rlxy difo W HH L/c7°^X$ Kffl^ft^ftffl-^BamHI&t/ 

xbanc^y-mmitLtcm. mbtitc.7°^x$ nc#n 
. 1 k b p©D N A^fA£ftT^£d t^BMt£o Z (D&. 9 (C LTt# ̂  

ft£7°^X$ K£J2UN pTrc436LD(A113G) <h§Et"0 

[0164] ^wyi4 
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mm.) 
3 (D (2) KpTrc174LD(A113G)£ElNTE. coli 

1mM©l PTG^5 

0 yu, g/m I (DTy^is >J L Bi£±fe2 0 m I U 

3 0°C% 1 5 % b> tl/cipS)S^:3s'L>#il Ls /SUK^^rt# 

So c©;SH^O. 1 g%s 0. 1 M h 'J X-HClA'y 7 T~ (pH8.0) 1mUC 

KL^U^-X^a vti- (0. 1m 

m O) 2 5 0 0 r pmlCt 2 0^n®MIt5o mbtltcWt 

>S£:8 0 0 0rpm% 4°C(CT1 0 Ls JS/1>±;§ 0 . 7m I ^ 

fiSo t# <Q tl/c3s/[>±;f 5^0. 3 5mUC% — Z7K^ffl^NpH9(Clll|i L/c 2 

-HKPdr^-4- (*?JL>?*) mk ©4O%7k^>$£0 

.02m u (s.sgtywn/o o. 
osm u ^«yi 1 (5.3g^>/^»/ 

l) 0. 05ml, NAD+1 Omg, Jk.tfM,Wi7 y ̂ — 0 A 2 . 5 m g 

"• U 3 0W2 2^mtvt^>0 

7h^77-f t KP^ri>-4 -

U SS^CDfilCft LT0L-So 

[0165] 

tl^A : UNISON UK —C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J >!££#& 1 2mM 1 -^7°^ >7JU* >!£:»- h U ^ 

(Ajft) tTizb-bVJU (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

SOcT "C/M'n' 

/ii : 0 . 8 m I /# 

: 3 7 °C 

JiHH : 2 1 0 n m 

[0166] ^»yi 3 (D (2) (C§Ei6ffl7°^X$ KpTrc204LD(A113G) £ffl^TE. coli 

%btltc^m%i^W^O. 1mM©l PTG^5 

0 yu, g/m I (DTy^is >J L Bi£±fe2 0 m I (Cjgffl U 
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3 0°C% 1 5 L, WMWtk% 

SQ :©SM0. 1 g£% 0. 1 M h 'J *-HCl/<v 7 T~ (pH8.0) 1mUC 

Jktf-ft^XM-X (0. 1m 

m O) 2 5 0 0 r pmlCt 2 0^ri®MIt5o mbtltcWt 

>S£:8 0 0 0rpm% 4°C(CT1 0 Ls JS/1>±;§ 0 . 7m I ^ 

t#S0 t#<Qtl/cjs/L>±;f5^0. 3 5mUC% — T77K^:ffltNpH9tClJi|M L/c 2 

-kh'P^>-4- i§It ffl4O%7K;^£0 

.02m u (3.3g^>/^»/o o. 

osm u ^«yi 1 (5.3g^>/^»/ 

l) 0. 05ml, NAD+1 Omg, JkTfM —^ A 2 . 5 m g 

u 3 0fe2 2^iitano £©J5j&&£^ST§E^T&te£p 
7h^77-f — lC<fcS^fi##r£?T9o J5J^CffllN/c2 - t: KP=^TS>-4 -

U Mlfflm(C>tf LT0L-J|X^£i?ls§f So 

[0167] (#»#^#) 

: UNISON UK —C18(4. 6mm0X25cm% 3yu,m) 

: 50mM'J >!££#& 1 2mM 1 -^7°^ >7JU* >!£:»- h U ^ATK)^ 

(Ajft) .hZ-trh-hlUU (Bjft) £A& (%) : Bjft (%) =9 0 : 10© 

SUcT "C/M'n' 

/ii : 0 . 8 m I /ft 

;b^A;U]t : 3 7 °C 

JiHH : 2 1 0 n m 

[0168] ^»yi 3 ffl (2) (C§Ei6ffl7°^X$ KpTrc436LD(A113G) coli 

JM109Jfc£Jl2ftfe&-rSo 1 mMffl I P T G <h 5 
0 yu, g/m I ffl7>t%> 'J V^^tttSilL Bi£±fe2 0 m I (Cjgffl U 

3 0°C% 1 5 B^^HSMipSTSo % b> tl/cipS)S^:3s'L>#il Ls /SUK^^rt# 

So ^fflSMO. 1 g%s 0. 1 M h 'J X-HClA'y 7 T~ (pH8.0) 1mUC 

mML^)\sm-X*/ayti- Jktf-ft^XM-X (0. 1m 

md>) 2 5 0 0 r pmCt 2 O^fUftMItSo *§£>tl/c» 
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8 0 0 0 rprru 4°CiCT 1 0 . 7m I ^ 

t#S0 t#<Qtl/cjs/L>±;f5^0. 3 5mUC% —777j<^:ffi^NpH9(ClMlM L/c 2 

-t:Kpdr^-4- (*?)\s?t) mm (D4 o%7kmm%<n 
.02m u (3.3g*v/^ft/i) o. 

05ml, 1 (5.3g*V/^SI/ 

I) 0. 05ml, NAD + 1 Omg, JkZfM,m7 >t-0A2. 5mg £;;f| 

-• u 3 0fe2 2^fiitano 

"7 K^77 <J5J^C^/C2 -tl K P =^r — 4 — 

(/S§lt0*(CM UT0L- y ^^VCDJlX^fllirf £o 

[0169] 

A : UNISON UK —C18(4. 6mm0X25cm, 3 yu. m) 

: 50mM'J 1 2mM 1 >7Jl/*>l£^ K 'J 0 A7K>§>t 

(A&) tl7-tzh-hlUU (Bjft) £A$ (%) : Bjft (%) =9 0 : 10© 

SUcT 

;I1 : 0 . 8ml/# 

: 3 7 °C 

JiHH : 2 1 0 n m 

mm±<D* ufflRTiitt 
[0170] ^fbS¥ffi. ^tl£p-KTStf U U;*?1 K\ 

nb^mbtcs i£4b^<DSam^^i^ ert££ 
ftSo 

[033^7 U -71** h] 

[0171] IB?y#^9- 1 4 

P C R(Dtcfclzmtmtltct 'J P'^^7 K7°^T-

0B?U#^ 15-17 

tz£P- K-TS^U K 

13^0#^ 18-38 

P C R 0/cto (Cl£ft £ 'J P* 2 £ U ̂  ̂  K 7°^ -f "7-
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4-4 5 
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HacOlfiH 
^111] TIE (A1) frb (A4) WttltMDTS. yitlB^: 

(AI) iB^ys^u 3 
(A2) i)IB^y#^U 3 yitIB 

m iz M u T 4 5 %^i± © iB^y m-tt £ ̂  i" s 7 $ y itiB^y T & T , 
fr-D, i i) 2-HKP^>-4- SS$BI$te£^b 

(A3) i)IB^y#^2, 4 t/c(i6©^-rtl^-e^^tlS^SlB^y© 

ffililB^yh U >vI> h&£#~F T / \ 

-f xu x-ts^u 3*^ K(CP- h'^?ti5 7$ yitiB^ye^ 

•PT, fro, i i) 2-th'P+i/-4- U^JU^) 

^bLTMt52-^^y-4- SS^fStelC^ 

^-rst^^^-rs^>/^»(Z)7$yitiB^y. t/c& 

(A4) i)IB^y#^U 3 yitIB 

mz&VT 1 

tc.7^ yitlB^yT&^T, fro, i i) 2-tKP^r:>-4- (*? 

)\/?^) LT^1'J^A1-'2)2 — ^"dp V — 4 — 

*) i§iti^^(c^-rst^^^'rs^>/^»(Z)7$yitiB^y; 
P — K •!> U 3? ^ K0 

5RII2] IB?y#^2, 4, 6, 15, 1 6£/c&1 1 (DVttlfc-Z^tlZ> 

ikmmzmt SII^II 1 §3*6©^ n 3^ KQ 

^113] ?si«mc£LNT^t^t£&7°P^-^-<h!f;£iI1 £/c&2§E 
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