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(57) Abstract

A novel enzyme which is useful in the optical resolution of D,L-pantolactone via D-selective asymmetric hydrolysis and a gene
encoding the same. The invention discloses a gene encoding a natural D-pantolactone hydrolase (for example, one originating in Fusarium
oxysporum ) or a protein having substantially the same activity as the same, host cells transformed by a DNA containing a base sequence
encoding the above-mentioned protein; a process for producing the protein with the use of the host cells, and uses of the protein and the host
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PIZE. YV FaAVRs - boFxoZ2 TFO 30561,
INVS 70784 1FO 6349, TANRILYSA-FTIEY
IFO 4033. X2 UDL 20 9%+L 1FO 4626¢.
10 YUY ZZAAYHFL TFO 4706, £WF5-7%> 1FO
6003, 7UAIS5SF4DL-ATXS5%L TFO 6121.
A=074UhLevINYTY [FO 4334, 27F1)7 -
TUVAH A TFO 7187, vV 7454L-akx 1FO
4928, Ik IL-0YFL TFO 9531, /4azxf5.
15 727% 1TFO 6067, T/VEZIL - TLoFA4A4L4F 2
ITFO 6813, YyNWZ7UF+ R+ 1TFO 6464,
T7o97 ke 41 1TFO 4009, 2oz sz -
Y oF TFO 5983, "=F4 L2y tg
IFO 6624Fh3T7TNRADY—< D 0+ 94 TFO
20 T865ENEITONSG,
BoN/mMRNAZSHR L THEERE (Y -2+ 5227
T =) WEEROWTcDNAZEHKTS. mRNARUSIEER L
ZROTO c DNAGKRBEEABTLAMOHitd 0 132N & EGW
ZRER S EPHEEICLDITH) 2 EMNTEBH. H Land et al..
25 “Nucleic Acids Res.”. Vol. 9. 2251 (1981): L. Gubler et al..
“Gene”, Vol. 25. 263-269 (1983): S. L. Berger et al. ed.,
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“Methods in Enzymology”, Vol. 152, p.307, Academic Press, New

York (1987) B &ICiEBOAENBITOoNE, IH L THLNT

cDNARBINEHERD 7 7 — VX7 7—CHAL, SOITHEIILD

Ryl —=U g h, 2HLTIEREN/c DNAZEIZcDNAS A
5 TS5 —RKETE 5,

b) D=/ bS5/ bk EBEEcDNADIOD—Z 27
BEMRac LRy =2 7 LizcDNAS A TS ) —ARKEIY,

TSI ATNVILE=2a VIO KRDT 4T - TS5—-7%F5
Bont-so—ray—0IT AL, 731/ BRI ERT TSI LEICE
10 b, D—/Sv b5 7 b Uk RBEREE TN /- TEN5l L
DR TE S, $hT77—IURI I —%2FRATHLUNT. KBELGLED
BEMBOBEERRE TG, FIZEANV Y Lk VEYT LS
RS LTS E S TR S N iES B T N & EEEFH
BHETITHY I ENTES (D Hanahan, J. Mol. Biol.. Vol. 166.
15 p. 557 (1983)72&)
fEBlX N/ c DNAZSRICP CREERIEA{ITHIELTES. B
RIS E. LiE2) THONATSA— 2RI HIENHKS.

D—/SY b5 7 b UMKREBEREEFEHAL TS AT FELTE
BEFIF¥MCERAINABEIME (B, KBE. HEEFORY

20 wiamE. B, SOEKMRET) PTEZDNANRRTESLT 52
IRTHNUIEDESI TS AT FTHL L 29 LEBEMAIIZE.
ZITBRUAETMIEATRRTE3OIFELT I N 2BATE L0,

HIREE LA AR TR ELAEETH S, /2. BHILETHEIZTOR
RBAREICT 30D HET]. RERTIGE. BT SHEET A2
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BT BDIFIUDY A~ THT I —10E | & S4BT
EEHEL20. REEFBELAD L, BIULE - HHLRNSAS £
5 LENTERETH B,

FELCR BYNToE—S— PIAEKBEEEL L4275 2
INTERO MIT T2 (trp) TOoE—9—_ 54 h=2
(lac) 7oE—%— PUF+ T 7250 =2 (tac) 7o
T—Y— VKT oF14L (1pp) FoE—¥%—_ ) 7+—UPL7
BE—Y—F% BEBEEFLSTES5XI FCIE. GAL L.
GALI OV oE—9 -S4 FEHLES,
RNGEEBEELTETS5AI FELTIE. HlZISpBR3 2 2.
pUC18\pUC19\DUCIIS\DUC119\DSP64\
pSP65\pTZ—lSR/—18U\pTZ—lQR/~19U\
DGEM—B\DGEM—4\DGEM—32\DGEM—4Z\
PGEM-5Zf (=) . pBluescript KS§'
(Stratagene) W ENHEF SN L. RBETORBIZHEL~T5 X3 KR
77—&LT@\DAS\DKK223(%ummw\DMC]JOS\
PMCO3 1. pKC3O0RELEFONG. MEEELETETS5 2
iF&LTm\YIDﬂ&7ﬁ—\YED@N77—\YRp@N77—\
YCPBIRI I —LENEFON, HIAIEDGPD - 2 EhBIF o n
o WEMIRE LTI, BEMEASKBEOES . HIZITKIBEK | 2
BRICEHRT 2 L0 BT SN, HIZIENMS 3 3 XL1-Blue.
CGOO\DHI\HBIOI\JMlOQUEﬁ%ﬁ%ﬂ%:

ARPOBEFIFNFECIBOTL, YEAHTHON-H 302
MHSNTOBHIREER, FEEBE. DNAWRE A 70— (t420
KL 7B L0 B2 VIR T 2 0OBETH LD N A S
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ffi « PHEBER. DNARYAS—E, RKBXILAFONALIS VR T 2
72—, DNAVA-ELLEERHVWA I XS, HIFREERE L TE.
#1Z &, R J. Roberts, Nucleic Acids Res. Vol. 13, rl165 (1985):
S. Linn et al. ed. Nucleases, p. 109, Cold Spring Harbor Lab..
Cold Spring Harbor, New York, 198272 &IZiC#DLONEIF oSNNS,
WEEBEEE LTI, fIAETYREox M AMFBEY 1L X (nouse
Moloney leukemia virus; MMLV) BkOWEzEEEE (reverse
transcriptase). =7 bV BREFEKIEY 4L X (avian myeloblastosis
virus: AMV) HROFEERZRSENEF SN, £F12I1ERNase H RiEfk
BERBMHELI(HWAIENERSE, DNARYAS—EELTIE, #
ZZRBEDNARY AS -, ZOFEETHEZIL /7 - TS5 4
YhOKBE77—YT4 DNARIVAS—H RKBE7>—VT17
DNARYAS - MAEDNARI AS—ERENEITFOSNS.
KGR 7 VAFIONDIS 27 25 —FE LTI, FAER Wu et al.
ed.. “Methods in Enzymology”. Vol. 100, p. 96, Academic Press.
New York (1983) 1ZE2#kD 3" —~OHRKWKIIFAF L X /LA F N
(dNMP) 2356 TdTaselENEFoNS, DNAIES -
SEBELLTE, 2FVIXILT—F, TR LT —HERENE
Fon, FIZENEERRARVIZATS—€, BBHF ARV 275 —
Y. KIBEDNAZFYXI7LT7—¥ 1., KBEDNAZFYRX I LT —
I 11, KBBEDNAZFYXILT7T—EVII, 22FYXIL T~
¥. DNase 1. X7L7—+¥S1. 17023y #A X (Micrococcus)
R7LT—=ERENETFTONE. DNAVA—EEL TR, FIZIEKEE
BDNAVA—¥, T4 DNAUH—ELRENREITONS,
DNA#IEF2/70—= 7L TDNASA TS5 —%2BETIHDIC
BLAERIY—ELTR, SAIF, 27—V, IZIFR, P
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T77—Y. FRF. YACKENEFON, iFE L1327 7—vEk
DOXR77=nBFon, flZldCharon 4A. Charon
1A, Agtl10, Agtl!l. ADASHII. AFIXI1.
AEMBL3. AZAPI 1" (Stratagene) LEAEIF SN B,

I oIl ARBEIHEDBED -/ bS5 b Uk REBEEZDOBIZTE
BT ERICBEEFIFMCERAINAFERRV A EICED, D-
INUNS TN UK EBER DT I BRSPS EE. 1 ES O LR
BLULEDT I JBOEHR. RE. BA. BBHZ 0 EMMLATLEL
REBALIBET LS LNV BAEMGET L ENTES, JHLAE
R ZH - B E LTI, BAREESE. HELYERBE .
BIoFHET T . p1 05 (LR#EE) . EEEF¥FEA (1986)
BAEFESR. HEFEREE2 . BEE1 1 1 EBRADNARK
firy o p233 (LM . HWEAEEA (1992) R W, L
Grossman, ed., “Methods in Enzymology”. Vol. 134, p. 350 & p. 367
Academic Press, New York (1987) :R. Wu, L. Grossman. ed..
“Methods in Enzymology”, Vol. 100, p. 457 & p. 468. Academic
Press, New York (1983) :J. A. Wells et al., “Gene”, Vol. 34.

p. 315 (1985) : T. Grundstroem et al., “Nucleic Acids Res”,

Vol. 13, p. 3305 (1985) :J. Taylor et al., “Nucleic Acids Res.".
Vol. 13, p. 8765 (1985) :R. Wu ed., “Methods in Enzymology".

Vol. 135, p. 568, Academic Press, New York (1987)

A. R. Oliphant et al., “Gene”. Vol. 44, p. 177 (1986) 7& &1z

DHENBIT 6N D, BIZEERA ) TR LAF KR EAFHT B

BEIEEEREAE (BAHFENERBEAEL) . Kunkel &, d\NTP a S it
(Eckstein) &, dhERAE-CHEIERE7S S 2 MO APEBIEELEEAEZ 0
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HENRBTFOoN5,

ISICBONIAREPD Y L/ BEIE, EENRBFETEDEREIN

B )MBREAEBMTLIIELTEEL. XTFF/—-F, FIZERT
YU FENIT UL 00 TaXSAy, T RRTFI -,
IFRYRTFI—EREBELELHOTEM LD, BAELZD
LTEFDFEHELENTEIENTE S, B FHRAETHEET
ZHICRE 7 LN VBE LTRAIY, £AAH 5 WITEFEATRAD
D—/Sv F5 7 b UMUK REER S EEMICRIFOEMFENEREZF L
TOWBHDOIIER - ML ThbiL. BEFILEMNIEAINIREE
HEABWAIENTZEEN, 2HLI@EY v/ VERZORMEN =
FRLTT 74274283 N5 74— ETHETSEIELARET
Hb, 7oV EOWEDEE - XELER, HIATERELFRR.
AL FEEREE L. U VBEVI L. SV ETIE . BRYL
ZRERIA (1993) 28F L. £ IlidBOAEH B WIIZE I TIIH
INFEEEEHOAE. I oICi3EN o XGRS HETITH C
EINTES.

M LTERREIE, 1EULEDT IV BEREDE—MHOLRTRAD L
DERBBZLO, 1EULDT I/ BEEONENRADLDLENL S
bOTH->Thdb, KREREIE. RADD -/ 2 b5 7 b ks #EEE
FICHBERT I /JBEENITALLE BlZE. 1~8 0. FE LR
1~6 0fE. SoIZFFEFLIETI~4 0@, 5XiFELCE1I~20
B, B3l ~1 0@ERE) RIFTVLAREEZE, HBEDOT I/ Bk
Eo1@AUL BFAE 1~8 0. FE L1 ~06 0. &S24
FLARI~I0E, SOITIFELIETI~2 08, 31 ~101M
ME) BhoERETERINTOL AEREZE. 1 BLLE (BIAE.
1~8 0. FFLWE1~60E, aoXFELLEFI~4 06, &

PCT/JP96/02620
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SDIHFFELCRI~2 0. BIC31~1 0FLE) OF I JBEEN
ffmanTOAMERAFELEET 2, REDD—/30 357 b ok
DEBROB-THE N A UHEAE LTV A LD LEEINTL L,
72, ABOD—/32 b5 7 b UKD REBERIEN A ET B L0 LT
oMb,

RIKDD =732 b3 7 b UIIKAREBEF OB TH B K A 1 LD
MFINTONE, EROTEEERKIEZ. 2TEARBIAEIN S,
FHERBPORKDD —/S2 bS5 7 kUK BB & EEMICFZED
—RHEI T A A= 3BV EEO—BEELTLALO LA
NTEVEEZLON, ISICREDD — /32 b3 7 b Uk s iREES: &
KEMCREOEMFNEREBFLTLELDLEENTLIVEEZ S
Nb, SOILRARIETZERFBO—HDTHBEILELTES, 25 L1
ARHDD -5V b5 7 b UIKAEBEFEL. T THBET 2L 5125
Bt - BB INZZ E0TESE. —HTE. 295 LTAEBIRETL
PRYNTF REa3— FFB3DNARY. # L TRAOEBEHOLE S 2
WE—8ZEHTBED /S ST b UIIKDEBEOE Y XTF K, X
LICZOHBREHBLVIEFEEFEE I - NTADNABRMLEET S, ¥
D—/S2 b5 7 b oIk MEBESR OB R TNIL, &8 (B2, f0.
BrEu. BIREE) SNBIELTE. ) LABMianibobaas
NTE,

AFPDODNABTZ. ChEFTHONTWEA 7D -/ bS5 7
bR REER S XV EDT I BENCE T AR AR L Tu
2o, IO LIEREFAT AL bARBICEEINE, 25 L1
MAEL TR, FIAED /S0 bS50 b UKD RBEZ R U BE S o8
7EAI—-RNTAMEY. HFIFE LD -2 b3S R LIk R
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BEEEAREE LOWEY. FIZE. 7HVILREB, YY) yFaAaldy
B. URNLISB. TARLMY S ZAB. R=VIILE. V/TRE. £
WFSB. VA I ST4OLB. 2—uT 4+ TLE. *7 MY TIE.
ST A4S LB, TutbtvuLE. JAuRARSE. T YT LR,
YRV FIB. TTVVTER. AR AN I RE. N—FT4 T L
BE/37NRAuF—<RBILBTAMENMTHY., D57 b
Mk fREEEEEREE LOBEMD. 7/ ADNAKRU ¢ DN ADBEE
RURBREIO I HD T 00— T DR ENETOoN S,
AFIFODNABTNIZ. #AED -0 bS5 7 b ok iR AT
gy VXV BEHT—F33D— 30 h5 7 b UKD RBEREERES
LOoMAEY. HIFE L R ERTH I LBEEIUDE LBEND.
7 ) LDNARU c DNADOHBRUORIOI:HDDOTo—-7E L THA
Thb, BIEFOBEICHI>TIE. PCRE. SoICEEEERR
(RT) 2BW/APCR# (RT-PCR) =#HTA2I O k5.
D=3 bS50 b UK HEBEERUZOEEDNAR., 7o—-—=27
AN, BFlREINED -/ M5 7 b Uk R ¢ DN ABLY
MOHWEINET I/ BEECHICE S ZBENLETIAEEEC. DNA
TS5A4<w—%FHA L LTEEERL. BOoNKDNATS A< —%H
\WT. PCR#. RT-PCR. ZDOH#OFEZRWTD -/ 357
bk BB ER T O BB, BB EICHIRAT S I LK S

Pl XS ICARBICRAED -/ b5 7 b kSRR D
BEFRUHBZDNADFEABEEIIBAL, DS b3 7 b ok
NMEBFEARBEIE, BMETED /S0 b5 7 b UKD ERER %18
LZHEENRMEEINS, 25 LTEREBEICEINE. D b5 7 ko
KA REELZEDBIZFEEEWIRATAHEBRA AL LIVEI IS VAT =
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78 RGO, I51EF0RALIBRINS,
BIOETIE. ARBIED /0 S N Uk REBERIELAET 2
TN IRENRBENEEENCRISNEREETA L L ABMET S
FUNTEEIRBEDE, LOFFLRTHIIL A F U RELL
BROD -3 M55 b oIk RBEE 72 d 20l & . EEIICRS
BEHERT B0, HEVEBEEMIIRZEO—REEI L T4 A - 5
YEFOEI VNVEDODEL L b— B RV EHEET A E ) KT
F R, KBRS EOEKENS 2\ REREY TREBEX 45 - &40
HEICTADNAPRNALEDORBEICHT 3E T2 EATE L. £ 4-
SO LB, $ITIIDNAE. (a) BVIEDRTIEE . 1 TEah
7 X/ BEHNE I~ FTEBEYH 5\ 320 &I L E .
(b) &% (a) DDNAEFEHIZZDOME E N1 TV 51242
DTZHET. KR (¢) & (a) XiF (b) OEFNZ N T Y 54X
TOILDTELMEI— NERE - BIITH L ENTED, 25 L
BB TR EER SN, ARFOZRYRTF FARBETX 3 KIBE7
EDFEZENS 2 VIZELEY b EARBPOS A 154,
BREBIIHAEL, DU bS50 b U KMBBEEENAE T2 4 o
NIBEERIRENEEBNICRSNESAE T L ABH LT 2
NI7E%EI-FFAEDNA. HAVEEDNAAREAHICISA TS
NI T—1EEDDNA%Z, D—/SU 57 b Uk RBEEFEEE S ¢
DAY, I THUTLE, YL FoAaLEVR. URLISRE.
TANNVISAE, RV TLE, VYT RB, KLFSE. 7+
7274 VLR, 2—0F 4 LB X7 FMUTRB. V7 15 LE.
ROEVILE, JAURRSE, TUYEZILR, YN FE.
TTUOTB ARORY 7B, "—=F 4L YUY LBE #1471 2 0
F—TRBIIBTAMEMIBALT, D—/30 bS5 4 b Uik RS

PCT/JP96/02620
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EERERELBEMEBAZELTEL D, IHLIBAEYELT
3. PR, 7Y L - AFOXERNLL O TFO 5942,
THYTL-vIFIFL TFO 30200, Y rFahlRr.
hoFxoZX TFO 30561, YXv5-727%704 1FO
6349, TARILWLIYSZX-TOEY [TFO 4033,

Nz Yok JUYS+L TFO 4626, UJTR-FUHT
IFO 4706, FK)V7F5-72> 1TFO 6003,
TIVFAISF49 L7354 TFO 6121,
1-—oF44vLb-vxzNyxy [FO 4334, %x7b07:-

LA A TFO 7187, vV7454L-3Lx1FO

/

4928, gty L-ayyL TFO 9531,
JAOARS 5y TFO 6067, T77VE=TL:
ToFAAATA TFO6813. YNLALIYF NVt
IFO 6464, 7727kt 43 TFO 4009,
ZApRY 7R yF TFO 5983, "\—F714v DL
<IbkoEs4 TFO 6624, F223T7ILADFT—7 "

oy bwL TFO T865WEEMNETONS.
FaiOFEE LT, SRR s RO TRARLT
o bh7S 2 MELZZHRIC, BlkAN YD L RYZFL ) a—
BEODHEETDNAZEMIELEN. LY bofL—2a viE (f
Z(%. E. Neumann et al., “EMBO J", Vo. I. pp.841 (1982) 0 &) |
A4 0 VY v a vk BEFHICKOITOACHELENET
LB,

BEdid. SEEH. fIZdMEERE. MiRgRERyas. PHEEK
R IRE EOBEEAMED SERAROAE. PIARHEKT > €=



10

20

WO 97/10341

ULEBRES EDEN. ¥ T 2Ty VR EICL B LLBE. AL
SIFILNT I IFINESBEVEAINEF L A FAEL S A ESREL
EERWIAF R rao< IS 70— WA TFLE, A2 F
VEL 7 2 VR EBUKME R oKL R RO Bk 7 o< b
7574~k BESN IO NTS T 4 —iE. BRKENE. BT, B
WoOBE. T74=2T4 - 20% 057 4—F, Bfkilkso< by
T4 —EBEICKORBRE L TEBLIIENTES, $-8AKE LTHE
LNIIHEITIE. AELNE, I, BRI T=0 . REE V-1
ZRAEL SOILEBEILEL, 2—ALAT by /=L, SF4 2L
TP —ABEDBTAFAETICNEL TEMRRELTLILLTE S,
BRE L TRBREEMEAZOTERAVA I LA MESL, BElties
ELTHR. BZAHTHONIHETREX SBEEEMIaL & 4BE
LU bONBF SN, REREGECPREEE O - ke E. 2245
. AREEREICLIOBEEITE S, PIZE VLI AT AFE K. A+
YAFLLIAY T R= M ANFHAFL ULV FA LT R— b
EOMEGRIELBEIIECTHERL., BElkTE2. 1T/ v—4E4
RIETT LSS TS E/ v —&. @HDOE /) v—L 0 L KE5T
EEEIEBZT LR z—E U =AU I TITFOIAEY v—iF
BEBBESFON, RVTI7IVAT I FEAOEEEL, TAF VB, T
T ETF U ER k- ASF-FLLBEORAESTFEHL
FEEEAL. EREILMERIS. YL R v S OEKESF AR -
B ENBT oNE. BEMOKE, BELHO LD /L +S5 2
KD EEEZUHELIcS 7 b ok B E R B OB R0 N
RGBIZE BT 7 b U RALEMD TS EIRIE T U HE R D AR 2 4459
F3—-63198FBLUHHMELI - 1446815 8H\OLS 2L

TITH 2 ENTE 5.
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BlZIE. A TIREEE LM EERELEE L. Bon @k
2D, L—/S2 bS5 bUkiBil (2~6 0%EE) #MA. pH%
6~8ICHBLILEASERE] 0~4 0 'CTHEM»S | BRIEEE 5
RIGRT %, BEE08 L. RIERPORRIEL -0 57 b %
sl (BRI FLOLS BT AT NVE, XovEr0&HUFEERRL
KEH. 70nFLLOL S as AURIOKEFSEAIFE L L)
AROTHBYET 5. KBIIEFLTOLAD -/ b1 VERZIRIREE
BT, MBTZ22 L8057 bbb IRL0, L LICHERBERT
HMETAZEICEOERLIED -/ b7 b EBBIENTES.
COEHITLT, FEERBEONEE K (REKCRELEAESF) ©
FEGREN OB ONBECEEMBESFLEKRICLTEINLS 2L
MAJRETDH %o

AFFDFIE L7t DREZHATHILICLD, D/ b5 7
homMKSREILHE LIS 7 b Uk EEEEF B OBERII A F N
KAMRIZE DS T b o RIEEMORFESENE D L ERMFTIHER
FRELT. HA0RZTOMBORERICERA INL5E 2 DEITFREZRME
TE5IENTES, LITICEMEI 287, FRAEBENICRBT 505
AFKBEIINOEBIICREINT. APMEOBBIES L LH
W EED AIRETH B Z L LB INEIRETH S, B, PHEERUK
micBWT, BERUT I /BEERSTERTTSEE8. IUPAC-
[ UB Commission on Biochemical Nomenclature!Zk A4 HAL (2
LYAFICEBWTERAMNICHERINIHBOERICASCLDTHO.
71 BICRFEREGVNFEET AHEE. HlHSLUNEDNL —KE
ER
BEDERS 1 THONIZD /S 57 b IR BEBER DB T
ZBALN77— (PFLCH4O0E) 2REIAREBAEIMIL 09

[

N
g
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(EJM-ESE-1) 3. FRTESHI 08 (BEHFEH) » o Fhk
BOCEMHITHIES (BEES305) OBHEES T L
Bean THE TEBMMER (N1 BH) I2FEINThY (SHES
FERM P—-15141). Pl8ESH28BIZESELY T~
5 A PRMPCESCHFHENOBEF KNS, FEEEFERM
BP-5638&LTNIBHIZEEINTLA.

E i)
VITIZERGI 5, AREPEBRECHIES 205, ARIFIZERS)
CRRESN G LMmOBA WY S ENE 2 L UBRINBNETEH
10 %,
Ei3iRE
1) HEBEDOT I BEFIRE
FBIS — 144681 5 DFEHEH | 1CHE U THE L - BEEEIB D — /S b
77 b UK EEERILS mol (T2 KRFEOFHLELT) %
15 M IRFEZZEL 5 0mM Tris-HCI (pH9.0) 4 4 pl I2/AM L. 37T°CT

PEFRIZEME S 2. A5 0mM Tris-HCL (pH9.0) 4 4 41 ZiRA0L
TIRZFBREZ AN EF5. 12 mmol/mlDY DAL KRFF ¥ —t
(FOZEHEZE) 12 w1 (0.144 nmol, E/S=1/100) Ai&ML. 3 0°CT
I 2ERHIEE B TS, BONIBIERTF FAEBIEAS L (F45

20 ATA7) THHWU. ABl #4147 7A FoFso—s1 -7 3
JBRECTI D B 218 - 1.
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SR

715 L : Cosmosil 5C18-AR (4.6 x 250 mm)

& ;1 ml/min

BRE:35C

BeHiEE : 21 0nm

ISEEE A 0.1% TFA (MY 704 oFrl)

B, 0.1% TFA/80% CH-CN

BHEHE A B 0730y MEHUSY /nin)

T3 BEFOSTOHERIIR 1 RUR 2 D& TH - 12,

2) 4/ LDNADES

a) D—/SUh57 b UKD EEER DT/ LD N A
SIS OER L BT RATER L 7. BAERDITEEE A
N, 7=V 2777 —THEN LI, HEREMNCE-7HE
FEFHICB LREEREMA AT OO L. TOCITREL

2 x CTABi#%& (2% CTAB (Cety!l trimethyl ammonium bromide. ¥ 7 <).

0.1 M Tris-HCI, pH8.0, 1.4 M NaCl, 1% PVP (Polvvinylpyrrolidone.
PO)ITRREL. 6 5°CTI~4mRiA v F X — b Ui EELTHE
LicbE@EARIER, 72/ =0V, 7/ =N 780KV AL, 7ookil
LTHEBL, ER0A4 Y70/ ) —VTDNAXRLBRXE:, T0%
15 )—=)VTHk#EL, BE#%. TE (Tris 10mM—-EDTA
ImM, pHT. 8) IZ/EMLI, VRZ LT —HA BEXUUEKRRZY
L7 —ETITRNAZSEL., 72 /=L, 7z /=)L .77800DFLL,
700 RNLATERLEBLT]Y V0 BEABIL -T2 FEDAL Y
TJo/8 ) —LVTDNAZ2GB XY/, T0%T7 /- LTkl BE
%, TRICEHLY ) LEEREB .
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b) D=/ b5 7 b Uk B R BIEF DG
D-/"U b3 7 b UK EBEROARRTF KO T 3 ) BETIOE
(X1 RUR2) 2812, N-KK7 3 /BEFOEL ZZA PS5 K
CXHIET B AT S AT —EAPRTF FEFIOT > F L XA RS
5 RIS T BT o F L AT SAv— A& 4G5 L ("3) .
D=/ b5 7 b UKD RBERDY ) LDNAXRSER S L TFLO
ZBETPCRA2B 7 ~7. PCRWEIZ. #1212 R Saiki, et al.,

Science, Vol. 230, pp. 1350 (1985): R. Saiki, et al.. Science,
Vol. 239, pp. 487 (1988) : PCR Technology. Stockton Press (1989)
10 UfiiﬁéﬂtﬁﬁﬁﬁafﬁbﬂtoPCR%@C&O\%Ikb

DIBIED N AW 287,
P CR%&H%
g+ kDN A 2.5 ug
Tt ATSA4 7~ 250 pmol (K3 &)
15 ToFELRAT S A7 — 250 pmol (K3 £H8)
d\NTP(2mM) > oul

Tth A A S — LK (x10)
Tth DNA KU XAS—+ (FHEH) 3 units
H.0

20 &t 50 u 1

<
I

92C/ 15, 535C 149, T3C 34 :304%47.L

ERONIWBIEBDNAWMR.2 Y — 720 XL, 73/ BRECHNIC B L
12EIAH D=/ bS5 b UK RBEROAMART F KOS T 3
/BRI OB RS N
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3) ¢c DNADEH
a ) mRNAOD{ESH

BB AT CRE L. 7o B IR AE R THEERER L.
AGPC (Acid Guanidinium Thiocyanate Phenol Chloroform) /& (flZ{5.
EREF. Vol. No. 15, p99 (1991)) I~ TLZRNA
Pt L7. BOoNAERNALXA ) IdT- ELlo—ZAAS L (T7 0L
TUT) AT A EICE DL

b) cDNASA 735 —DfEH!

Bon/mRNA %Z#BEL T, cDNASEY FTFT7—-51
77— a3 EYa2—J)L (¢ DNA rapido adaptor ligation module,
cDNA synthesis module RPN 1256, 1994: 7 =< + L ft (Amersham
[nternational plc)) ZHWTcDNAZERL .

¢c) D= bS5 broimkatEBEFZc DNAD I O—= U )
BEFRKBEICcDNASA TS5 —42KLELXE, 7S—7 47 1U%
A= a3 i l&OROTF 4 TTS—0%EB. 72720, 2 THULI:

To—TR3T7HN)T L FFLARLLDOD S0 bS5 7 b KSR
BEZRBIZTEZETH kO AR E L. v F 751 LETERT
BLEICKOERIL, Bohiu— A2 -0 AL, T /B
B EBmLUIER. EEEOD -V bS5 7 b Uk EBER B4
RO o—= 7l Lo 2 EAHIBRL f2.

O LTENNES : 2 TRINIEERBENMNE SN, ZOEERT
&V a—-FINAENES . | TERINBAT I /BEEY SBEMAT
FTEFIZNBRF (National Biomedical Research Foundation)
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Protein Sequence Data Bankth!ZidFZEH T, ZOBEERIAHF T 3
DNARBLRC(HRLLDTHE LB o1,
BRI ERE L2 c DNAIZE. NERBESHS—ERIFTOT, B
IEA N ERLTOROLI NI LT, BIE3 Ko A2 Hi7ICAT
5 BUCHIALICRBANT 5 — (PFLCA0E &) OEAP CREIZLD

ja:fc[’)f:o

K1 TRENGHIRBERY 1 M 2HTE2E L 28LU0T7 0 F 2L 2T
TAR—DERA VTR I LAF FEERL, CNho5DT 51 v —%E
W LITOEBTPCRRIEZS I 7. PCRMIEIZ. 121 R
10 Saiki, et al., Science, Vol. 230, pp. 1350 (1983): R. Saiki, et
al., Science, Vol. 239, pp. 487 (1988) : PCR Technology., Stockton

Press (198978 SIZEEBM I Nz AR - TiThh .

PCR&EMH
Total DNA (¢ DNA) 10 ug
15 Tt RTSM 7~ 0. I nmol (X4&Mm)
ToFEL AT 7— 0. 1 nmol ([} 1 &)
d\NTP (2 mM) 10wl
Tth R A S5 —EEH K (x10) 10wl
Tth DNA HIUYAS5—+  units
20 H.0

&it 100 p1
94°C. 714, 35C 149, T5C 3% :304147.1

o LT oNAP CREM I ZZFNFNECOR] & Xbal DHIfER:
EH A2 LODT, SHIREEE (BEcoRl (Eifiid) LXbal (FiED) )
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WMEAZB IV, pUCI8 545 =2 a VRIEEITH (E5A4 75—V 3>
Fouobh) JELICEDRRNI Y- (PFLCYO0E) ZHELI.

RIZHFZN T 7 —% “Molecular Cloning” second ed., 1989, ed. by
J. Sambrook et al., Cold Spring Habor Laboratory Press !ZERdk 11
FoHEIZREW. Eocoli M 109 oavEF L bEAIZNS VR T 4+ — 4
—Yarl. BEE#REB U -7 UE. B EE&350ng/ 10
TELY EFD 2 x YT 1 (U T b L5 BEIF XL
NaCl 0.5% ) ETERL 7. HEEBOTBIE, BLAL e Y LEIZE-
72-

CHLTHEoNIGHHBRZ RIBEZ LEd L/250mg/lOT7 v EV ) VU &F
2x YT #iionl 2 8CHBE TR EL B LV ZOREER
GI100ul) ZBEE L THEEREE CHERD S0 2 REER
100m ] TEERE., B8EE. 1V 7oL -8-FAHS57 Y
5/ N (I PTG) RNBEEFTRT L. BEEREZX1IITRT.
BEHR. SoNtERTBEERERRL. E0ELFEHOTD -/ b5
7 b K REEEESZAE L. RBEGETORGEMZ2 25 U/ng
TH>7o D=2 b5 7 b UKD BEEER OB R E L ORITER>RD %
BETiITOL TR umol OD—/32 bS5 7 b U AKARY ZEEE
mEE 1B (unit) £&9% D=0 b3 701 0 %BED
0. 5M PIPES #%&#@is® (pH7. 0) 200 ¢ | IZEERER
50ul%ZmMA. 30CTI 200MIRIEEE7HE2mMM EDTAD
A=V 250 4 | ZMARIEREILESE 5. RIERTiRE
HP L C (Nucleosil 5C. 4.6x150mm . /ABiE 1 0% X 7/ — L,
FUE I ml/min, BREHEE230mm ) ZROVTIKSEELE KDL, BEIE
WEPIZIIKAEEN ] B THNL, BRER I m ] HoODEKE

PCT/JP96/02620
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I. 6210 "U/mlé&ts3,
PFLC4O0ETHERBINAKBEIMI 0922 - Y THHhh
THEBEL, PTG, BRBRE2MMEL 3 L5104 7.

* 1

IPTG T 3L EERE bR

HEAG BF

(hr) (hr) ‘C) (units/mg)
0 ¢ 6 28 0. 86
0 - 12 2 8 1. 94
1 7 2 8 1. 33
4 12 2 8 2. 25
0 6 37 1. 05
0 12 37 1. 73
1 T 37 . 31
4 12 37 1. 67

a: PTG, BEMIAELFERIC2 <Y THDIIMNE 2.
b: I PTG, B&EMER 4 BHIL T2 Y THEMdIzME 7.

SDS-PACEZ B Z 1 > 7R, ELLBBOTNAEKES ZFHESTFED
KON RPEHINIZDTID/NN L Nizo0TT oy 510 7 4SS
BOL TR Uy BREICEONKIBEDT 3 ) BRI AT~ 5B D -
N bS T P UIKDBEBEOZNE—B L, EoTD -2 RS Y
MRS EEER c DNADAKBERBRSZIZHBLTD -S> b5 7k
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YK ERER DI RAEUTRIAL TV A D0, K#HE
inclusion body (FAH) LLTRELTWALDEEZ LN,
LD =N M5 UMK EBEORETFEEA LN ¥ —
(PFLC40E) 2RE4HARBEIMI 09 (EJM-ESE-

5 1) E. ZWESCETRITEHI &35 (BEES305) OBEE
EHTERNE o TFTERMMFEA (N1 BH) (I%iEES
FERM BP-5638&LLTHAERFINTVS FKTHESH
308 (RHFFEH) ICHFEINAZEESFERM P-15141
(MIMEFFEP - 151415 FEHED 0TI/ RZMEIES

10 CHFEENOBEFRVERSES A2 s gizliansz. .

E¥ F ORI R e
RRDD /32 b3 7 b VIR EER. PIZE. 79UV L4 F
v 2 L (Fusariﬁm oxysporum) HEKRDRHKDD —/S b5 7 b il
KNEBERE L BENEEENIRISENEEFTE 5 NV EE D —
15 No 2 BERFEENIHONIIN, T /8% 3~ N3 HEERY
2583 A5DNATHEEZRE LoBEEMR, ZEImparsiuiy
RN VEORERE. Ioiiith sy VNV EBIUEEMEA A
WTDD -/ 2 57 b OB EORBIIEVTREN SRR A1
FTE, IBIID—"NU M3 UKD RBEZDO LODREIZLD
20 BEREMOREN S LR ZREERL O LHE I ENTARETH 5.
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B2 7 %

(Bch&S : 1]
eyl D& &« 380
BLHDE - 7 1B
bAoy— . B8R
ALY DIERE - NTF K
il
Ala Lys Leu Pro Ser Thr Ala Gln Ile lle Asp Gln Lys Ser Phe Asn
1 5 10 15
Val Leu Lys Asp Val Pro Pro Pro Ala Val Ala Asn Asp Ser Leu Val
20 25 30
Phe Thr Trp Pro Gly Val Thr Glu Glu Ser Leu Val Glu Lys Pro Phe

His Val Tyr Asp Glu Glu Phe Tyr Asp Val Ile Glv Lvs Asp Pro Ser

Leu Thr Leu Ile Ala Thr Ser Asp Thr Asp Pro lle Phe His Glu Ala

Val Val Trp Tyr Pro Pro Thr Glu Glu Val Phe Phe Val Gln Asn Ala

Gly Ala Pro Ala Ala Gly Thr Gly Leu Asn Lys Ser Ser lle Ile Gln

100 105 110

Lys Ile Ser Leu Lys Glu Ala Asp Ala Val Arg Lys Gly Lys Gln Asp

Glu Val Lys Val Thr Val Val Asp Ser Asn Pro Gin Val Ile Asn Pro

130 135 140

Asn Glv Glv Thr Tyr Tyr Lys Gly Asn Ile lle Phe Ala Gly Glu Glv
145 150 155 160
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Gln Gly Asp Asp Val Pro Ser Ala Leu Tyr Leu Met Asn Pro Leu Pro
165 170 175
Pro Tyr Asn Thr Thr Thr Leu Leu Asn Asn Tyr Phe Gly Arg GIn Phe
180 185 190
Asn Ser Leu Asn Asp Val Gly Ile Asn Pro Arg Asn Gly Asp Leu Tyr
195 200 205
Phe Thr Asp Thr Leu Tyr Gly Tyr Leu Gln Asp Phe Arg Pro Val Pro
210 215 120
Gly Leu Arg Asn Gln Val Tyr Arg Tyr Asn Phe Asp Thr Gly Ala Val
225 230 233 240
Thr Val Val Ala Asp Asp Phe Thr Leu Pro Asn Gly Ile Gly Phe Gly
245 250 255
Pro Asp Gly Lys Lys Val Tyr Val Thr Asp Thr Gly Ile Ala Leu Gly
260 265 270
Phe Tyr Gly Arg Asn Leu Ser Ser Pro Ala Ser Val Tyr Ser Phe Asp
275 280 285
Val Asn Gln Asp Gly Thr Leu Gln Asn Arg Lys Thr Phe Ala Tyr Val
290 295 300
Ala Ser Phe Ile Pro Asp Gly Val His Thr Asp Ser Lys Gly Arg Val
305 310 315 320
Tyr Ala Gly Cys Gly Asp Gly Val His Val Trp Asn Pro Ser Gly Lys
325 330 335
Leu fle Glv Lys lle Tyr Thr Glv Thr Val Ala Ala Asn Phe Gin Phe
340 345 350
Ala Gly Lys Gly Arg Met Ile lle Thr Gly Gln Thr Lys Leu Phe Tyr
335 360 365
Val Thr Leu Gly Ala Ser Gly Pro Lys Leu Tyr Asp
370 375 380
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[FE7&S . 2]
BFDES : 1140
L7 DB . BBk
HO : A%
PRo Y- Bk
RCHIDFERE @ cDNA
o83}
EWE TS LA FOZANL TFO 5949
B

GCTAAGCTTCCTTCTACGGCTCAGATTATTGATCAGAAGTCGTTCAATGTCTTGAAGGAT
GTGCCACCTCCTGCAGTGGCCAATGACTCTCTGGTGTTCACTTGGCCTGGTGTAACTGAG
GAGTCTCTTGTTGAGAAGCCTTTCCATGTCTACGATGAAGAGTTTTACGATGTAATTGGA
AAAGACCCCTCTTTGACCCTCATCGCAACATCGGACACCGACCCAATCTTCCATGAGGCT
GTCGTATGGTATCCTCCTACTGAAGAGGTGTTCTTTGTGCAGAATGCTGGCGCTCCTGCC
GCAGGCACTGGCTTGAACAAGTCTTCCATCATTCAGAAGATTTCCCTCAAGGAGGCCGAT
GCTGTTCGCAAGGGCAAGCAGGATGAGGTCAAGGTCACAGTTCTTGACTCGAACCCTCAG
GTTATCAACCCAAATGGTGGTACTTACTACAAGGGCAACATCATCTTCGCTGGTGAGGGC
CAAGGCGACGATGTTCCCTCTGCGCTGTACCTCATGAACCCTCTCCCTCCTTACAACACE
ACCACCCTTCTCAACAACTACTTCGGTCGCCAGTTCAACTCCCTCAACGACGTCGGTATC
AACCCCAGGAACGGTGACCTGTACTTCACCGATACCCTCTACGGATATCTCCAAGACTTC
CGTCCTGTTCCTGGTCTGCGAAACCAGGTCTATCGTTACAACTTTGACACTGGCGCTGTC
ACTGTTGTCGCTGATGACTTTACCCTTCCCAACGGTATTGGCTTTGGCCCCGACGGCAAG
AAGGTTTATGTCACCGACACTGGCATCGCTCTCGGTTTCTACGGTCGCAACCTCTCTTCT
CCCGCTTCTGTTTACTCTTTCGACGTGAACCAGGACGGTACTCTTCAGAACCGCAAGACE
TTTGCTTATGTTGCCTCATTCATCCCCGATGGTGTCCACACTGACTCCAAGGGTCCTGTT
TATGCTGGCTGCGGTGATGGTGTCCATGTCTGGAACCCCTCTGGCAAGCTCATCGGCAAG
ATCTACACCGGAACGGTTGCTGCTAACTTCCAGTTTGCTGGTAAGGGAAGGATGATAATT
ACTGGACAGACGAAGTTGTTCTATGTCACTCTAGGGGCTTCGGGTCCCAAGCTCTATGAT

900
960
1020
1080
1140
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1. REROD—/ U377 b UMK HEEERE I3 E N EEERIE
ENEMERT AN, HAVEEBNICRZEDO—RI T+ A—v a3y
ZROLDTHAILERFHETEI NV EE 3T DR,

5 2. FRHKROD— U537 btk BEBERNTHY T LB LY
»RFNoANNKRVE, VNXLVIEB., TANILVISZAE, XU LE,
VT RE. RVTFIE. 7IVA ST oo LE., 2—aT 17L&,
F7 MNITRB. V745 LE, IavivuLE, JAoRRIE. T
JUVEZDLE. YNLVIUFRB. T700T7R. AR R 7 AR,

10 N=F 4 V)T LBELRTNADY —TBIIBT 2HMEMHEKD LD
THdI LM ed KAl LEHBDO Y VY E.

3. BRAROD—-/SUFNS7 b UMIKDEERNTY )T LBEHRDOL
DTHBHIEERHMETIHEKIAITHBDY V37 E.
1. BOWNEROBHES : 1 TERINDGT I/ BEMNFILEIENLEHR

15 BCREFEDT I BB EBTAD /L S b Uk ERER 2
BZEDHRTHAILERBLETAFKFI ~3O0 TR —L#]DO Y >
”7,%;:

5. HARMEDNARINNZREZEMCBOTREALTELLDOTHE
LABYMETAFERAEI ~4o0nFnNr—LHO Y L/ E,

20 6. EIWNEDOEINES : 1 TERINAT I /BEIE/IFIENLEEH
BYCE—DT I VBRI AEBT A B ETAH KB ~500F
Nmr—iL#qD 7 NI E
T, EXRKEI~6OWETNA—LEHOT LN THOENTF FE1:

3Z DR,
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8. WEKEI~TOLTIHL —L#OY o SV BEEIIFDORYRT
FRE23- NI 2EERMNERET L LA s T 2.

9. BENNROEINES : 2 TRINBZERRIOS bA—-T L 1) —F
1277 L= LBRERENEEEBMICASRELLE T 2 LR
R A EABHME T BHRIA S THO K.

10, FKESNBILHOBMAELETA I LAHBHETING ¥ —,
11, GBEKIED 0EC#ONY ¥ —~%2BET L2 L4584 2IPEH
187

L2 GFKIETD | BB EiniRh £ el a e S R B H h THEZR L
MR Z 2V BHELTD -0 bS5 7 b Uk BEEE T - 13 7 i
2USTHFEKAL ~TOLTNHh—LED Y LSV BERIEZDEHH N
TFREERBELOBEEEBYMETEID~/0 b5 7 b kS REE
FEBEOEEBETEIERFEI~TOoLFNh—B#HD > <28
XI(3ZDEHRTF FO"EH ik,
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