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(57) Abstract

A lipase gene isolated from the chromosomal DNA of Pseudomonas sp. SD705 strain (FERM BP-4772),
a gene encoding a protein which participates in the production of a lipase; and a process for the production of the
lipase with the use of these genes. The use of these genes makes it possible to efficiently produce a lipase which is
industrially useful in detergents, food processing, paper making, oil manufacturing, etc.
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B oW &

FREZYVAA-PREFREZTAERV Y N -YOREL &

B 45 B
AFPIIHEHA. ARENIA, HETEXH., I XxAFOEXLE
BRUEESBERTHIFHAR IR —F¥E2a-FFTI3RETFHLEZOD
X7 LVAF KBS, 2O YN N-—FYOEEREET25 /X 7B%a—-F
TEBEFHLTZDX 7 VAF FEF. ThooRiEEFEEUMBEL
Ry 45—, AR -2 EUREGRHBMER, THE-HEREAV:
DR—-FOREHEICHET 3,

HREW

DR—BRHETIHEME L TIE. ¥ a2 — F€F+ X (Pseudonmonas
B. 7IVHY X xR (Alcaligenes) B. L2 —JL (Mucor) B. ¥+ >~
7 4 % (Candida) . 7 3 23— 35 (Humicola) EB. YV 42 —JL (Rhi
zomucor) BRENHON TV, ThoDFITRBEFAMBINT
WBHLDNRNWLD20B BN, BHTH Y a— FEF X (Pseudononas/@
BT 2MENO ) N —EFREFHEEMEBEINTVLSE, THETIC
MonhTwsbDELTIR. Ya—FEF X+ 735 Y (Pseudomonas fr
agi) (45BAME62-2282795 . #BF2-190188%) \ Ya—FEF R+ &
/27 (Pseudomonas cepacia) (4FBAFE3-47079%5 . &BIF3-871875)
. Ya—F¥+ R« FF¥ (Pseudomonas putida) (EP268452) . ¥ a

—FEF+Reva—KT7ILAY A 3xZX (Pseudomonas pseudoalcaligene
s) (%BE¥3-5008458) \ Ya— FEF X+ 7 ¥ /Y (Pseudomon
as aeruginosa) (EP334462) . ¥a2— F¥®F R - J )l <wx (Pseudomon
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as glumae) (Appl. Envir. Microbiol. (1992)58,3738-3791) . ¥ a2 —
FEFZX e+ 7)1+ X (Pseudomonas fluorescens) (Appl.Envir,
Microbiol. (1992)58, 1776-1779) »'% 3,

—¥ DY 2 — FEF X (Pseudomonas) BHMEIcHIF B3V S—FYD4
BRicl, V- ttRERETF THOBEFHERENI-—FLTVWE S U3
JENBELTVARIEPHONTVS, Ya—FEF R s 1R YT7

(Pseudomonas cepacia) IKHWF 3V NRX—FYOERKICRBEREYORE
HICEADLSF IO THAKBETFNHSLATSH 5 (EP331376) o Y a— K
E£F+ X+ )<L (Pseudomonas glumae) OET AU -3, BFH%
EYOBRICHDLOT ) N—YORENASRERT 7 L RIJEN DR
Bica—-FahTwa Il eMmonTns (EP464922) .

—khH Y a=FEFZX e va—FKT7IAYS xR (Pseudomonas pseudo
alcaligenes) T3, FEOHNANBEE - RISV —2HVWALRTREE
BEAYREZRTN, ATOOHABBE - RV I -Z2HVALRTOD Y
WR—FPHEEICRIOTHARBEZFIILHATIZIE W (EP334462) . F /-
Va—FKEF+ X+ 75 Y (Pseudomonas fragi) T3 I O T HAAE#E =
FREELMEWV,

PNR—FEEHICESG L TRERYICNELCIEHEZ2BRE L &
MEEMETELZIERRERLODAONTVE, COHRE. T FL
— (H.Andree) Sic&k % [BEAFKSZELTDY/X—+] (Lipase as
detergent components) &REY A# X (Journal of Applied Biochemis
try, 2, 218-229(1980)) FEiITEMEI TV 3,

FELLWEBAREAGHADY N—E R, BBBEPTEIIC) N—-EEHSEN
BT 2D TH S, BEORBRHTRERKRDOpHNTILA Y HHH
Mich D, TILAVED HTHEEET 3 Y N —EXkbonb, £/,
—BICEEFNEIERRE 7TV A2 ) RET TREREVBREI AL T LA,
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BB (6 0CUT) ORBFETRESKBEFNERETER VI L2A
BATWVW3E, RLDFELLTERERBNTOLATLEIDAER S & X
D, RKICBVWTHRBEEERIERB/AELTIHRICHO, -THEFLL
BHREERY NN-FR, BETLRSICHETILDOTH S, /.
FLLVHEAERSGHY N -FRAEFEERFORFKT . £ DA
BENTVE3 7077 —ErBEOAGEET THRERICTKOKEL RIE
LB2bD0THd, xoic. FELLVERAESAY -z, &HFIck
GELIEREBTRETILZICHLIETIRFAEERDICH L TRETH
B2bDTH 5,

NDR—EEEETIHEMEL TR, ¥Ya— FEF+ X (Pseudomonas
B. 7NAY S5 XX (Alcaligenes) B. 77 0 €,%7 ¥ — (Achromoba
cter) B. &£ 33—V (Mucor) B, ¥+ 7+ % (Candida) B, 7 I 2
— 5 (Humicola) B. Y /4 3—)L (Rhizomucor) BR EA&MShTW
20, CHoDEKISRKONSZKREBHDY N—ERRZDOEHp HHi b
ENSHETILAVHICTHED. TIAHVHEDOERBRP TR X
— AL T, £, BRABRPTORERLEV, 2512, 77
O €827 % — (Achromobacter) &. L 2 —JL (Mucor) B, F+ >~ 74
% (Candida) B\ 7 3 3—35 (Humicola) OBV /"—€¥&. 7=+
VHREFEEFOEETIRBLWTZOES®EZECHEEIN S,

T, UNR—FELEET S a2— FEF X (Pseudomonas) BICE T
2WEYEL TR, Ya—F£F+ X+ 75 (Pseudomonas fragi) .

Y a— FEF+ X« t/2Y7 (Pseudononas cepacia) ¥ a— FEF X

e Y a— K7L HYH %X (Pseudononas pseudoalcaligenes) . ¥ a

— FEF+ R« 7 NF /)Y (Pseudomonas aeruginosa) ¥ a— NEF

Z e+ 7% L+t v X (Pseudomonas fluorescens) W ENHEZHN, T h
SOEBENOCEBOLNINHOBEDLIGCORUELMET S LD TITE W,

._3_
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| O BAR

AFEBAL, RAAFOTESBFBAVONIBEN-KEELE T2 Y S
—+¥, KicSD705# (FERM BP-3772) HIRD Y X—¥ S %K & ¢
HETIHEICHT 3,

SolkFLIVAE, FRBHR, ALV - ¥SE2a2-FT238#EF
BLUZDOX U AF FEF|, V—¥SOLEEICEETEY 378
20-FT3REFELEEDORI 7 LA F FES, hh2REFE2ET
MBANT 5 — IHhBMBANY 5 —TREEGEHI W B EERAK.
PR EEBEERID V- SERAET 2 HEICHET 3,

X D fifj B 75 3 B
K1375ZXIFpS1OHRBERMRTS 3,
273 ZXIFpS1SOHIBERMRTH 3,
K3R752IFpS1EDHBRERMNTH 3,
41375 ZAI FpSL1DOHIBERMKTH 3,
K5i375XIFp SL2OHIBERHMXTH 3,
K675 XIFpSPl1OHIMREEMKTS 3,
K775 ZXIFpSP2OHMRERMX TS 5,
8375 XAIFNpAP1. pAP2, pAP3DHEKXTH 3,
K75 ZXIFpSB1OHEERTH 3,
K10RF5SAIFpSB2OBEXRTH S,

F B O 3 75 3 BA
AHPES I, THAZFOHARICEAR VNN —EYSHERD1 2T
55V a-FEFZABHETHY . FHBACIY IXRBEWMEEGTF
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TEEFEHEFR (BAEXRBRBES(IMEITHIEIS) KFEIN.
THRZPEMHICESCEBSHCBEIN Y2 - FEFZAsp. (Ps
eudomonas sp.)S D 7 0 5# (ZIEEFESFERM BP-4772) £, Y/ i—F
S 31— FT2REFBIUVZOLEICMET 2 VX 7HEEI-FT
ZREFEAUDNAKKEEMB L, CODNAWMAF EZBEEMAICH
AL, BohrHEGHRAKXEIEE L EBYFICY A -ESHR SN
ZEAEBBEL. ARBPERRT IICE- T

+Hbb, ARBEUATOLOERH{TEHLDTH S,
1) RFIBE L IcEMXINi-7 I/ BESI%E 22— FT58KET
2) BFIBE 2z < —€¥2a3-FF3X7 LA F FEFI%
SURET
3) BRFIBE @RI LTI/ BEFEI-FT58ET
4) BRES4iciMI i) —FYoLEEICEETE5 " 7H%ED
— K237 VA F FEFIEECRET
5) ¥ a2— FE7F X (Pseudomonas) BMIEEROAIFL 1) TWVWL 4)
DVFhhicEEROBET
6) v 2— FE+ X s p. (Pseudomonas sp.) SD 7 0 5 # (RFEHSFE
R BP-4772) BIROFIFE 1) KL L 4) oI, BMORET
7) BiEE1) BWL6) onFhhicEBI & EZFOXILAFF
RFo2BH L IE—HEZSTDNA,
8) BiE3) £i34) KEMIhBEFOZ I/ VA F FEFO L2
bLLRB—WENATVIFAXTSEDNA,
9) Fisg1l) BWL4) owTFhhrcEBMIncB/ETFOLELD]
S AEEMEMMBEATRER T LS cBEEREMHEN THEETES
R7y—icflBAALEBEBIDNA,
10) 1) Buld) onFhhricERI W BETODEL LD
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122WMENREELICHEHEBRAICL > THARAAFLHEEL REHED

NA,
11) AIEL9) KEMOMBADNATHEERI WL EERE X%
&Y,

12) FIEEl 0) KEHMOMBEAREBEADNAX S ERBKLEY,
13) MEMALZRY 2 Y7 (Escherichia) BMIE. v a— Fe s
ZE@#ME (Pseudomonas) \ F i3 NF )L XBMEE (Bacillus) T& 2
AIC ]l 1) MO EEGERBLEY,

14) MEYNY 2 — FEF ZBME (Pseudomonas) . F 7= id N F L
ABME (Bacillus) THAHIIL 1 2) EROTEE GBI EY,

15) BEMNY 2a—FEF R« 7IH Y4 %Z (Pseudomonas alcali
genes) . Ya—REF+ X+ Ya—FKF7IHYH%RZ (Pseudomonas pse

udoalcaligenes) \ ¥a— FE+ X s 4 » K+ (Pseudomonas mendoc
ina) \ BN FILVR e XTF Y 2 (Bacillus subutilus) Ta& 3 R
bl 1) £/:1312) EROFHEGEMEY,
16) MEHMNYa—FEFZsp. (Pseudomonas sp.) SD7 05
B (XELESFERM BP-4772) \ Y2 — FE4+ X+ x> N>+ (Pseudomo
nas alcaligenes) SD 7 0 28 (ZFELFSFERM BP-4291) . NF L 2
(Bacillus) NKS—2 1% (ZFZESFERM BP-93-1) . £/ 137 h o
DEEKTHIAIEL1I 1) £/41312) EBMOLEEBRMLEY,
17)AEc11) Bwl16) ougFhhicBBOFAERE MO
PBCEL I DRBELTY A~V EALBRNER. ) =% B
TEHEIELERMETE ) N —YORBEH %,
PFEAREBICOVTHMICHET 2,
[ F O Big)
AERPIBVWT, V-2 a0—-FT 3 8®EFIZ. 30— 7Y
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FAE¥ -V a VRERERETO IV T/ -V OEREVSEDHDH
ETHREEDNALSHBT I ENTESE, TUDLL, FTHREHLS
475 ) —%2fKRT 32, RicUXN—¥DLWPFRR—BDO7 I ) BRET
Y- TVWERREICR. TOWH/ICHKTE2AVITX I VAF F SO
TEAEBL, ThE2HAVWTaoZ N4 TVSLE -V a L EFTHE&
KED, VN2 - FT 2 BEFEBBETIIENTE S,

VR—¥DT7 I ) BEFIHNEL > TORVEEIR. —KicKEYY
NR=BRBOWIREEOBVW I LBASN TV AFESEPLOEREEFEOR
NS T A4 Y TR VAFRETa—TELTHWEIEHTX S,

FH50VE 2HoORBIZRFHENICHYET IAVITXI I LA F
FE2FS54<—-¢ L. BRIV R-FPEREFELORBHEEHERELTD
NARYAS—FILLD 20D S5 A< -—HOEFNNEZBEENICAKT 3
CERIDVBONK2EAHEDNAOWE T o -TELTHWE I &N
T3,

H3VR, VN —EEREELBVHEETREEKT A 75 ) —2FRIL,
JR-YORBAUEEL*ECRRETERERT 2, V- YBETZE
SUCHREBADNAMA 2K MBI, 203 0=—-DOFHOEHEEX LK
TERDIVTS =V RFERTEILICE-TRKTZ S, TOHEI
Lo THYUNRN—FE2a2-FT 2 BRETFERBETIIENTEEZN, 0T
NOKEETHERL,

YNR—YOREICHETE /B2~ FT 2B EFIE. V-
¥%22- N9 238 EFOL2EHI30VIF3 fllo—WESo—-7LLTa
OZ=NATYFAE-Va VEFTIZERIDY -~ FREFOTH
ODNAMIHEL THRBEEDNAMSHETZIENTE S,

REEN
BohBREFEZBATILDDEFTLEL TR, XORETFHINRET
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2350 THhNTEL ALY a— FEF+ X (Pseudomonas) BHIE.
I XYzl 7 (Escherichia) BHIE. YF I X (Bacillus) EXE
ZEHOVWB I ENHK B,

Y a2— FE+ X (Pseudomonas) BMIE TiE. Y¥a—FEF+ZXsp.
(Pseudomonas sp.). SD 7 0 5# (XFLESFERM BP-4772) b L < k%
DEREK. Ya—FEFZX s 7TIAY45 XA (Pseudomonas alcaligene

) Ya—FEFReVa—FT7ILAY S %XRX (Pseudomonas pseudoa

lcaligenes) . ¥ a— FEF+ X+ A~ F ¥+ (Pseudomonas mendocina)
NEFF LV, KOFFEFLLWR, Ya—F£F X s p. (Pseudononas sp.)
SDTO05HbLLEZOERME, Ya—RFEFZ « X Ky F (Pseu
domonas mendocina) SD 7 0 2 # (ZFEFHSFERK BP-4291) $ L < i
ZTOERKTH 5,

TRAYxY 7 (Escherichia) BMME T3, KBE (Escherichia ¢
oli) M % L\,

NF VA (Bacillus) BHMIE T, NFIL X« X7F 1) X (Bacillus

subtilis ) W"FIN X eF7 i) 77 x X (Bacillus amyloli

quefaciens) . YFIL X « Y 4 =:kJL I X (Bacillus licheniformis) .

NWFIJ R e 7 7—<X (Bacillus firmus) \ NFIL X« L% X (Bac

illus lentus) « XFIL X « 7 AT T 45 A (Bacillus alcalophilu
s) BEFE LV, KWFF LG, NFIXs p.(Bacillus sp.) NK
S—2 1% (ZFLESFERN BP-93-1) b LR ZDERKTD %,

BiZ %3

Boht) —EREFLVAA-—YOEEKHEETE 7 /) H%:D
— N2 BETFA2BIEICHAT S, MBETFEZRKIC1I>DONY 5 —
. REAPCEELTOVOLEKROENICE S K3 ICEBET 50,
b3V, TN EBEIMREITHRETE 220D 7 4 —ihl 4
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BT B,

¥ a2a— FEF+ R (Pseudomonas) BHIELIAZBELLTHWVWSRE
2. BEHTREATILIIC. TOBETHRET 20— —-RUY
SEVEINEI—IX—F—DRICHATIESICERET S, BET%
BEELHBEBIANI V-2V IEIRAEEGERT S, 2008 ETF
A DONRI S —itBELLEBER. V-FYREFOAZECHBZ
R75-DHEFHAVTEREGEHRLTbHEVWL, £/, 220HBA XY
S-—TRIKBIKEEERLTbLL VL, AZE, KBEZBEEXELLTAHWVS
Ba,. pUCHE®,. PACYCREOTSAIFEAVRILENTES,
NF X (Bacillus) BHMIEEZBELLTAHVWSHEA&IE. pUB110
. PE19407FS5RXAIFZRHVAEIENTES,

¥ a— FE7+ X (Pseudomonas) BHMIEZ2BEEXEL L THWSIHESI.
RSF1010%5D7S5RAIFEHWVWABIENTEZS, Thoitk-T
REFRETRHODBHEACREICHEZEIN S, £/, BEENTHY
TERWEODNARXHVWTHREARICHIRACHEICL > TEET R
HALTH KW,

[V =¥ DBIE]

¥ a— FE+ X (Pseudomonas) BMIE:2BEL L THVWALHE, Y
NP REFEDICHWBING, BEBREIODY X -FOHERKRRIE.
EERICKEEZMA. UV i—¥E2HSE L. BTICE > THEZRER.
CMELNO—ZAASLTHMTZILEICEDSDSKRYTIYIATIF
FLEKKHTH—BNN FIIR3ETY)—E2ERTES, LHL.
YR—FOREE, RUBMERILIEFERCBREZINSZLOTREL,
DHETHLLHBAATBETH 5,

[V/8—¥ SOHHE]
DtoFEICEDEBONRZYRR—ESRUTIREBTI2HEEZTRT,

_9_
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(1) 15H

MY ZYVEY FIERAL. ZOZ XTI EMKART 5,

(2) BE/RRERY

BEIJVEY F, 2XATFABEELGEHRICDI- O IMKkSIRT 2,
(3) AP HKRUZE#EpH

AV —TFANEEBLL,. pH-statEs#HL,. pH8~1
208BEATHEL -ZEOEHPHNA8~1 2. Z&p HAX#10. 7,
(4) FHEERVEHEBE

PUF VA NI a v 2BEBELT, 30~80Co®aBETHIE
LABEOERBEN30~80C. ZEHEEMNG6 0= 5°C,

(5) BEFIRSICLIEE

77T P2 AU RBRABRTTREVEREET 5,

HUPAERTI2-HORBOERE
ARAZEFER BT THRET 20, FRBEBLUTOEBEHICBRE X
N3HLDTIIE W,

KHEH 1 : REMADNADORK

Y a—KN¥E3+ X s p.(Pseudomonas sp.)S D7 0 5% L& (£
RFhr1%. BB+ X0.5%, B+ bY T L0.5%) 101 0%RE
FhYUTLE3mIMA. pHOICHARL 2Z511000m 1 icEEL. 3 -
S5CT1BEREE,. BELMIck-TLELEEREL. BEkE2B7, Th
20.4MELF P L, 10mM EDTA%2&8TL50mMbPY RiE
BE%HK (pHS) 8mlicBELA, ChitYV/F—LERNase
ArZhZThREE(ISmg, ml, 0.0bmg mlicBi3kHTmR,
3TCT3ORMEMBLIIIIRESIL. BILFFVIMHEF MY YL (S
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DS) 2¥BE1XIcBZXOCmMA. 37 CT30LHHEEPHHICIRE
5L, BEXHE7, Z0O%, 60CT1 0MMAEL. Z2ICaE{LE
B, COBRKICTESEK (1mM EDTA%24810mMbYX
EmEmK (pH8) ) THIXEL 7=/ —ILEZEMA. BPHhic
GERL. BELNMIcL-TLBOKELZENT 2 L% 3EEDIE
Lo SEIBICENLIZKBII-20Cics®Lizsy /) -V EIZE
mi. k\ESSRAF vy /BETEMN -, COUBET S/ —LTY »
AL, BEERL, TESFR1m lIcHERL,

EEH 2 : A DNAS A TS5 Y — DR
nEEDNAZSBEXRSaul3AITHRLHNMBLLE, 7THo—-2
ESEKEETV. 2~10kbpDODNAKHEEIRL 2o —H. 73
ZIFpUC118%BamHITHEL. TIAAVFKZXT 75 —FM
BiiTotzo MEZTA4DNAYVH—EEAVTHEBEL L, ThELE
HTEELE. S50mMELAN Y LTRBLALZRBEIM101
BE0.3m licmA. OCT3 O MA vFaNx—bLBkR, LEgHE]
mlicaLsicmA,. 37TCTIRMEkRESI L, ChZETEVY
»50ppmEESOLEREMICEBRL. 3TCTIHBERELL, O
F£E H00oo -0 BEREEE -,

EWMH I : AVITXIVAF FTo—-TOER

ERIL7-Y NN —FONXET I/ BRENETOTA Y- 09—
Nodel 4764 (7734 FRAF VAT LX) THH L. BEFESS
KRTRREE2EBL, ChHKESVWTDNAAKKTESIBES6ITRTA
VIR LVAFFTo—-TEaK L1, ThE ECL (BHBE ;T

-oligolabelling and detection system, Amasham life sciencett) %
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}ﬁb‘fﬁﬁ L fCo

EHM 4L : V- FERa—- FT 2 RETFOBR
¥100oo=——DHEEBRGEEZ LEREM EiIcE Wi+ ror o000
S—LT3TCT1BERB LI, 7407 —%F L. 0.5MAKBI{LF b
Vo L1 5MEEF PY Y AIRBLARIELET] O QRIAEXE, 1.5
ML+ P DL/1IMMY ZEREHHE (PHT7) TRLREELT
T4H. 2EBbFLIkc, 7405 —%280C2KMMEEL. 0.5%SD
S/6xXxSSC (1xXxSSCi. 150mMiE{ftk+HrPY) YL 715mM
JI VBT M) LBHK, n XSSCRRB1IXSSCOnfEOBED1 5
OmMIE{F+ MY DL,/ 15mMI VB> MY LBRK, ) BTEOD
BEZ®®HR LK. 001%SDS "5 XSSC/6XForn— b EK
(Denhardts solution) (0.1% 74 a—J, 0.1V E=)NEO Y F
VL0 18T vmMETANTIY (BSA) ) T4 A5 —DF AT
VYA€ —va %6 0CTIRET- . RIROERFIC LT EH
Licx VT2 VAF RO —-TZMA. 74NL9—DONATV5AE
—Yar %60CT1HIT-Te TDOH’. 7405 —%0.1%SDS
1XSSCT60CT154M. 0.1%SDS 70.5XxSSCT60CT
1 59Mk#HR L, Thi, ECL (BSMWE; 3 -oligolabelling
and detection system) @ 7o b JNIZHE > TRE L 726
C0&IBARZ—NATYFTAE-V a3 VOER, O2»DBH
ao=—-%28k, Bohica0=—-D55D 125675 X1 FEREY
L. §IfBBEZEcoRI&EPstI, Sacl&XbalTHELKE
B A7 Ho—-2BREKBTHBL THRANRORSZHELLE A,
¥TkbpDODNAMAEDPEONIZ LMK/, TOFF5AINDS
1 28 BHBRERTHBRL. HRERHMXEZFRLL, 5T Ho-
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AXNEREKHTHRLTHFAO VT4 NI —CRESIE T, 0= —
NATVEA Y=V a VERIBOFIETY Y oNA TV SAE -V a3 »
AfTotco TOFKR. W4kbpOHindI~-SaclBiFBXUH
2Tk bpDEcoRIMKIINATIIAX LI, COERLD, Y
NR—¥S%2a—-FT3BEFELVUZOLEEICLHE TS5 /X 7H%2
- F928EFI3H4kbpDPHindI—Sac IhBLUTKN2T
kbpDEcoRIMKFIKEETNTLWRLHEEIN/A, 1XpS 1D
SRR ERT, STy BRANGY N -YRET. BRREG Y S
—VvOHEICES5 T3 8&F. PlacidlacyoE—%—, or i
BEBIBESA, ApTRTVEVY Vit BEFEEDT. Sh OO
FxERL. 75 ZXAIFpUC118(EZBE&EMB))DOHindl-Sa
c IMhIE~iIFEcoRIFhiczEnThEEL. KBEIM10 1%
PRHE#ELT. ThZThODNAKRE2EL 75 XIFpS1S. p
S1E%28%, M2ikpS1S. M3ikpS1EDHKIRERMKERT
(HFoiRBRR1LELBELTH S, ) o

EHH S5 : V- EREFOX 7 LA F FEFIRE

5 ZIFpS1EZBWVWT. # 4 — (Sanger) O P TFAF V&
(Sanger, F., Nicklen, S., Coulson, A. R, (1977) Proc.Natl. Acad. Sci. USA.
,74,5463) TY/X—¥S%2a2-FT 23 REFHIVZOLEEIIHET S
SUNRIBREI-FTA2REFOXIVAF FEFERE L, THD
LA FAFVI—IF === TFy b (TT54 KN
AV AF LX) AWV, DNAV—27x % — (Model 3704, 77
SANNRAFVRTFLRR) IKk>TX I VAF FESIZBIT LI, £
DR, BFIBEE 20k B Y —¥E2a3-FF537 AT FEIE
JUBRFIBEADESBY A —YEECHEE5T 25 N7 HEE22-F7
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ZRMEFDIIVAF FEFNEBI, TIHOHEINEZT I RES
ZEYNES1BIUVEINES 3 TRT,

EEH 6 : HB|ANI S —OBEB IV EHEGEBREDOIER
DRBHE
DR—EREFOY RV —LFEAWA (SDEF) RUBBa N %
BUHAICHYTAETOS’ KWMICEcoRIMUNMIMINZ LS
BENBSTICRTAVIZIVAF FELLEEKR LI, COF Y TX
JVAFFEHEROM1 3754<—RV (ZH#E (B) ) 0250+
VIR VAFRE2TS5XIFpSIEEBAL, BUAST—FEF 2 —
»UY72va3r (PCR) RIt%2fT\, SDEFZ&EL Y A~ EHRiETF
BLUZDKEEICHMET S X/ B2 0 -FT 23R8 EEFE2ESLDNA
W28k, COMF%A2EcoR I TRR2ICHBER, THO—X4¥ LE
J[AKBTREL, THoO—ZF Vb XD HHBEY L e, 52X FpU
Cl118%EcoRITRHR2IIABE. LLDOLSICHERYLIDNAWK
FEEABL. TADNAYVA—F¥iItk- THEREA2TVL., KBEIM
10152 EE#BL, 7oV ) Uit ORBEiEBRESER L,
NODOREEHBELD Y52 I FDNAZME., 8. 4K L. Boh
REEE#EN, pUC118DE coRIYIMEHAICY —CEET
BIXUOZOLEEICEETES VB0 - FT 23 8BEFEETDNA
MA@ AXIh, lac7OE—9-DTFTHRTI N N-¥YRBEFBLUZ
ODEEICEETE Y " IJHZ2-FT 3 REFHEARBEINSE S5 X3
FEABRBELTWVWAEIEEHEL, COF5ZXAIF%EpSL1&ELE X
4ixp SL10HRERMNETT (RFOLSHENLILEALTHE) ,
DR—FREFD3 KMWMICEcoRIFUANNENE LS BEF
BEBIRTAVTX I UAF F2b¥EEAK LI, ThERIKERKRLE
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EAIESTICRIAVIXILVAFFE2F5XINpS1EERAEL.
BYAS—¥Fz—=rYVF7s7¥var (PCR) RIEZETV. SDEF%
SELYNN—FPREFOHE2ELDNAKKFE 28, COWHF%2EcoR
| TRAL2ICHRE, FREREBICSSXINpUC11 8 &8, HE
EZ# L. pUC118DEc oRIVIFHMAICY N —YREFOHEE
LUDNAMEREAXIN, lacOoE—9—DFHTY N —E¥HBETF
ARBEINZTSAIFpSL22RAFTIHEGREEEB, K5I
pSL20HIBERMNETRT (HIPORLESRK1IEELTH S, ) o
ii) Ya—-FEF+ X

75 ZA3IFpS1SA2#Hindll&Sacl TRLICHBREK, V-
PREFELVZOEEICHEET 2 /B2 -FT 28 &T%2E
UDNAMEA27 Ao -2 VEBRKBTREL, THo—-X 5l &
DRI L7 5 AIFpPMFY42%HindlI&Sacl TS5
2l fEE. LROXSERLAADNAKKFELEBE L. TDNA ) 4 —
Piok - THERIEZTV, KBEIM1 0 1 k2 BEEREHEL, 7+
Aot ao=——%2BRLc, ChoDEHEBEID S X IF
DNAZHH. ¥8. 2 L. pMFY420OHindO&Saclti)
WMD) - REFBIUVUZOEEICEE TS5 VX7 E% 2
— FT 2 BEFEZ2AUDNAKMAAEAINILTSXIFDpSP1%2E
2o M6icp SP1OFIBERMRERT. 2T, BRE, BXRAR
H1ERL. Kmiidhr=A v Uittt BETF. Tc ' @Fb544 2
it REFERDT

HHROM1 3754 <—-M4 (ZHEE () ) LEFNEFESSITRTA
YIX I VLAFRD22DAF YV ITXIVLAFRETSRAIFPS1SE
BaL. RV AS—¥Fz—2vYT727var (PCR) RIGZTWV. V
N—PREFOLZEZEUCDNAMF 2B, COMRFZHindI&S
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acl TR2IHRE, LELARBICTSZXIFpMFY 42 &8,
PMFY420HindIl&Sac lUIRBAEOMIZY - REFOD
BEEUCDNAMIRAABAINIZ TS AINpSP248B4, HTiCp
SP2OHMERMNERT (RPDORESEIR6LEIL)
T75XAIFpSPlBLUDPDSP2%2HW, Ya—FKEF+ZXsp. S
D705% (ZFEESFERM BP-4772) 2L 7 boR—L - 3 VEIC
SOEHEEHRL, VMY U tEO a0 =—-%2RBR L, THbBL,
FTESDTOOKEZPHOICHREL/ALEEEHSm ]I TOD=0.5%
THEBIELR, BOABMICKVEKERIIRL -, COBEKETEEKIC
BMEL. BUORKLZE., 0.5m | OBBEKICERBE L. COBHEBE
BICTSXIFDNAZMA, BB ZELVICB LR, BEEES S
NWA%EBZ 1z, TOH%. BRBRICPHIDO L#AEEMAE I1m I MA.
STCTIRKMIRESITELAKR, AF<A 5 0ppmERTY /-
FPORBTHE2AV—TAANDITNLYa 5288 pHID L EHE
WItBHL, 35CTIBMBRL,. AFLLao=-D5b, ao=
—DEDIZIVTV - EERLAZLOEZREL., BFEEHKEE -,

Va—FREFZX e+ A FUF (Pseudomonas mendocina) SD 7 0 2
B (ZFLESFERK BP-4291) o) X—¥REB#HTH B LD IBKEFKIC
FHEGHRL, PEGRGEEE, B, LDIKR., va—-FEF R -
AV RFYFSDTO2HKITN—AFILV-N —=bo—-—N-=tov/
T2V vRERASE. V- CYEHZEOCEREICT VL TEEL. 7
V7= AR LEVEEZRINT S LICKDERL 72,
i) F I X

BB X—FDONKRICXba I UL MEN2KSBETES 1
OWRRTAVIXIVAF P2 LFEER LI, 72, VI —FDHEEK
5425 N7 B%2a-FT 23R EFD3" RKmicX b a I EAIM
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MENZBLSBENESL1IIKRTAIITXIVAF FEAEESKL I
cho220FXYITX I VAFRESSXIFPpSIEERAL. RV
AS—FF =272 ar (PCR) RIEZTVL, REE Y X—-F
REFELUZOEEICMETES N/ B2~ FT 2 EF%2E8T
DNAMF 287k, COWKF%2Xbal TEL2IHRE. LBEFRIC
F5ZAIFpUC118¢E#EL, pUC118dDXb alfJlEhLic
BB NN—PRETFBLICZOREICES T2 /%20~ T
2 BETFE2SUDNAKMAMEAINALTSSZAIFNDpSM1 2817,

YR—FODCKEEICXba l AN MEINZESUEFESL 2
MRTAVITIXILAF FEAFEER L, COFVITXILVAFFLEE
FIBE 10 RTAV IR IVAFRESS5AIFpS1ELERAL.
RYAS—¥Fz—2UT727¥ar (PCR) RIGZTV, RBEY /3
-t RIZFOAERUDNAMFR%21®K, COMRF%2Xbal TE2IC
SRRk, LRRERKICTSXIFpUC118LH#EEL, pUC118
DXbalIBPAIcRBEY A N—¥YREFELUZOLEICHET 3
SR BRI-FT I3 BETFEECDNAMREABAINIL TS 23
FpSM2 %87,

EHNES13. 14IRTAYITIILAF REAEESRLI, Ih
5220FVITXIUVAFNE2FTSXIFNpSDT81 2 (&B¥1-14
15968) LBAL. BV AS—¥F2—-rYT727¥va3r (PCR) R
T, TAAY) TorT—E¥D o - —HB KU VT oD
—HESUDNAMR Z87, COBF%2EcoRI1&XbalTRHS
CaR%, LR EEBICTIIRAIFpUCLI1I8EHEEL. PUCL L
8OEcoRI&EXbalUIBNOMICTAAY TuoFT7—E0 SO
E—S—HBRUVTIVToRMNO—MEECDNAKAINBEBAINLS
5Z2IFKpAP1%8B7,
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EFEES 15, 16IKRTAVIXIVAF FEMAFEARLL, Ch
522DFANVITRXIVAFFE2TSSXAIFpSDT812¢EAEL, &
VA —¥F 22— YT72vary (PCR) RIER2fTW, 7IAY Fo
TT7T—EDI—IXx—5-FAEEEUCDNAKAEBL, COMR %X
baltHindIHTRL2IHBR., LEEERAIKRICTISXIFpUCL
18&#EL,. pUC1180XbaltHindIUIWBADOREIIT
NAYTa7F7—¥0s—IX—F—FHEBEZEUCDNAKARMPEAZL
1275 XIFpAP2%EBI,

75 ZXAIFpAP1%2%EcoRI1&XbalTUML, 7IAY SO
FT7—-—¥0 T oE—5 B ROV T oBEFNO—B42*ELDNAKE
ZEMR Utz £y P75 XIFpAP2%Xbal &tHindITHN
L. ThAV o077 —¥DI—-Ix—7—FBZEUCDNAKHR %2[E
RLtke CO2-50WR%275XIFpUC118LE&EBEL. pUCI
18DEcoRI¢EHIindOUMEMNOMICTLAY ToFrT7—¥0
ToE-F -, TVToEFO—HRUESI-Ix—F—HEEEET
DNAMRFO®BAINI TSI XIFpAP3 %8Bk, WIB8IKpAP 1.
PAP2, pAP3DHEREAERI, I Ts Papri3d7isnrs
o077 —tEtBEFToE—F9—. pre@7IANV T F TS LVE
Fl. prold7ila) Fosr7—E7 oS, teri37LAY FoF
7T—-YREFI-IXx—F—%FEDT,

75ZXIFpSM1, Y5ZXIFpSM2%XbalTUML. 2
DYV NN—E¥REFEEUCDNAMAZEIRLEL, CO20DW Rz Zh
FNFS5XIFpAP3DXbal BALcEEL. 7T5XIFPAP4,
75ZIFpAPLERIK,

75ZIFpAP4, P5RAIFpAPS%ZEcoRIEHindI
TUM L. 220 ) —¥BEFEZEUCDNAKAZENRLZ, 202

141
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SOMAR%ZNhENTS5XIFpHY300PLK(ZEAGE)) & HEE
Ly X FIVR e XT7FIYRSD—-800 (#FEFEI-141596Bic8HDH
BICEVER LA To 77— REEKR) 270 M S MEIREDE
HE#E L, 739420 VT, o, 0.5%F UV —-TF 10z
LAY a VEBUCEREMTREL I VTV - V22 EkEKE 8
WL, ChooEEERELD IS XI FDNAZHE., 8L, pH
Y30O0PLKODEcoRIEHIindIUIMBALOMIcTIAY Fo
FT—¥DOTuE—5 -, 7L 7oREMNO—K. RBREY - ¥R
B, ELRBEBRB YA -V REFHLFZTOEEICEETE 5 /)
BE%2a3-F928EF. RUTALAN) FToFT7—-¥Dsy—3Ix—% —8
BA2EUDNAMARMBAINAZTSXINpSB1, pSB2%87/,
KO9icpSB1.K10icp SB2oHEEEE2RT (RbDiLEIIX
1. 6. X8&LMEL) o

CDOFIFZXINTRFILANKS — 2 18 (ZEEBSFERM BP-93-1)
OFuF7—EREKE TN TSAMEIRCIOEEEHBL, F 54
A7) VidtEOEEEBEHE L RBINL 12, BB, XFILZANKS -2 1k
OFoF7—EREBHEIR, NFILANKS -2 1BICN— XA FIL—N’
— b -N-ZDPOVIST2VUEERIE, AFLINIEEBLE
REMICEVTEREL, 7V 7YV -V EEBRLEVEKEERBIRT 32 &1
XOEEL 1,

EHEHAT V- OHEY
DKRBHE

75 ZIFpSL1BLUDPDSL2A2ECEEGEHEKELZ, ThEhT
YEVY)50ppmEESULBAEMSm I h, 37 CT1BRIKRE S
BEELLZLOZ300mlOEEMIC]1 ¥HEEL. 37 CT3HMEEKRE
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SEEL. AV TOEN-B-D-FAHS7bES /)Y F (IPTG)
A2RBEIMMMAT] ac 7O0E-4—DOREZHEYL, S50 48
MiRESERLEL, CONBYERLOML. LEEZED, V-FE
BERBL 1o,
ii) Ya—-F®+r 2

75 2IFpSP1BXIXUpSP2%28CEHEEGHKEZ, Ththy
£ —v80%1%&EB L. pHOICHBLALY X—FEEE#MHM3I00m
1 T35C, 1 4BRRESBERL, BHhIcY NP E2HJWEES
o COEEYERLSML. EEEEL. VA-FYHBERERE L/,
oI, ChEHRENEBE L. EHRICE > THREZREZE. CMt Lo
—ZHSLICTHREL, SDSHYT 7 JILT I FERKBWICE—IC
RWAZETHERL K,

iii) X F I 2

7523 FpSBl1BLUpSB2ASUCHEEGRRKE., h¥1 1
%, ALFZX1%. BLUERIRT I 1%%2EH. REFMVT LT
pHT7.5 i HBLAEHM300mIBT35°C. 6 6FMHIRE SEEL.
gEithic ) R—¥EHWEEIE L, COEEYEELOSREL, £FE%
L, VR-—YEBERERRL 7

EHEH S : V- DEE

AKBEBLU Y a— FEFROEEYH OBV A —YHEROER,%
REL 2o BHEAERMNIALVAYy—RY)EZATILI—IL (PVA)
I2 LY avARBEETANEEEZRHVWTERBLAL, BEMICRLUTO
HEILXDT- o '

) 8-k Iml, 1mMEEALIYTLZEA. 1 00mM
e—-73I/) 7o B, 100mMEX MY X (EX (2—-k FoFv
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ITFILV) A3 MYR (EFaFIAFIN] 25Y) BLXTF100mM
TAPS (N=-MUX (EFoFIAFIN] AFILV-3-T73I/) 7D
NRYyZFEVBR) Mo B I2BAKEKRILF PV VLTpHREL L&
#iwk (pHS8.0) 0.4m 1, BXUTMVA VA T2 LY 3 0.56m ] H
SRIBABERBRMAXERET3ITCTI0AMBLTRIEEE. R
BEEKELTINERL 2l ZHAVWVTREZEFIESE K, T I T,
PUFLA vz YavElLTR RVE=ZLALTLI—-IL (PVA)
2%KiE® (BNX—=IVPVA11T7 (25V#) : RXN=ILPVA20
5 (75LV#) =9:1 (W W) ) 10mlic2.5gDd UL A Y
AMA. REVFAXLEDOERAVE, RIGELEE, n—~FH¥ 2
ml,. AV7obEil7la—-L2ml, BEKIm]lEZMAHLLHEE
L. #EEANFY UV BEYSY L. TLC-FID®& (3+47
5. Lipids, 18, 732(1983)) TH LA vBEERL 7z, EH OB 1
Al A 208 Ll0or VA U BEERTABEXEEZ 1 2=y b
(1U) &Ll
ThZhoEBEEREISBL Y/ —CEK GEBLEE) OB,
SD7TO05#40FEHEEZ100&LA-EEOHEMETRLICARLI, U
- PEEFEHRALLEZTCOREGERATY A —EEHORENED S
hish, V—POLEEIMET25 X/ BEE2~-FT28EF%2E
UDNAMEWNBEBAINAEZTS R FE2EUCEEGERETIR, V/S—F
REFOAAXSUCEHEGHEEID OV —CPEHORRENLEC, IO
BEFHRYR—FOLEEBHERICHREND S E2H - 1,
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# 1

)= BEH
7523 Pk &
BwL/7IM101 0
pUC118/JM101 0
pSL1/JM101 20
pSL2/JM101 10
“L/SDT705 100
PMFY42,/SDT705 100
pSP1/SD705 520
pSP2/SD705 320
XWL/LDY 0
pMFY42,/LD9 0
pSP1/LD9 110
pSP2 /LD9 o0

EHEH9 : Y- EFDOEH
RFNZADEBYNSBIL )V A—FYOFEUERE Lz, BHATER D
—=b@ Tz IF—b (DNPP) ZHEELALAMEETLUT
DHETIT- 1
PNPP22mg,/mlIiZBB3&XIAVToEATILI—=ILICEN
Ltzo COpNPPHEKELIOOMME Y VMK (Bicine buffer)
(pHS8.0) 21 : 1 00HATEY. BHEKRE L/, EEHBH®I. bm
LI R—EiEw|0.02m 1 2MWA. FRT1~1 040BRIEX LK,
I NEBEZ20.2m | MATRIEZ1ES, XXETF T4 05 nmDREEL
ELxRIELL, BHOBAMNRBRIAMIC405 nmOBXE:21 LRI 5
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BXBEZ1pNPPa=y b (1pU) &L,
FNEFNOBEEREBELHOBL YA A—FPOFEH-ELEER2ITRL X,

' 2
- PEHR
75X F/HE#H% s it
X"L/SD-800 0
PHY30O0PLK.SD-800 0
pSB1/SD-800 3.2
pSB2,/SD—-800 1.1
WL/NKS-21 0
pHY300PLK/NKS-21 0
pSB1/NKS-21 9.2
pSB2/NKS-21 2.3
EX Lo AEEY

AFEHO) N—FRIZFiIc& D, BRA. BRNIAH. KHMETER.
BT XRFOEXLARAGIEESBEXRTHS YV - SOLEL L
CRENBBILTRZA S, £7:. ARHO IV N —FYDEEICHE5T 24
VIR BEI-FTARETFICKD, UNRN—FSOEEEZHMAIEEZ
ENTE, EXLFRHRYAXN-YEEREFRICRHET 2 ENTE S,

FitshrewmEYcET 2HR
EERCHEROERICER L - BEVO TR, ZORBZRUF
EHEDHERITELOELTH %,
(1D)Ya—FE+ s p. (Pseudomonas sp. ) SD7 0 5% (ZEH
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S FERM BP-4772)

FHICHRE  EREXRELEEWELES TF IREMBFFEA.

it BEAERBKRE D CEHHRITHIEI S,

Y55 (1993%F) 8 A4 HICP-13781 B LTHIE I, 74X
FEMICEDZERKG6HE (19945%F) 8ALRHICYa—FEFZXs p,
(Pseudomonas sp. ) SD 7 0 5# (ZFLFESFERM BP-4772) & L TH
BHERIcBEIN
(D a—KNEF+ X At N+ (Pseudomonas alcaligenes ) SD 7
0 2 (ZFEESFERM BP-4291)

FWEE  EREXETERNRES T TREMBF L.

s HBEAEXRBESCIWR1ITHE1I&E3 S,

YRk 45 (1992%) 5 A1 HICP-12944 S &L L THFEEI N, 7H4RXRX
PEMICESEFERSE (1993%) 5A12HICYa— FEF X s p.
(Pseudomonas sp. ) SD 7 0 2# (FEZFSFERN BP-4291) & L TH
BEHFLICBEEINI,

(NN F IV R (Bacillus) NKS —2 1% (ZFE&ESFERM BP-93-1)

FILWE  BREEETEBNREMED T EEMTI.

g BAEXRBEAKBEHTAORITEHIEZEI S,

WIHESFE9 35 (FERM BP-93) OFZHFFE L L CHETI6 04 (1985
%) 52 1 HICHMIHEFLEI 3 — 15 (FERM BP-93-1) & L TH
BHL i,

BE, LG OFLHEII, BEMABRETINT [EHEXELE
BWmBEAER T TERMHIR] K5l #IFN, X 0HEELER [BE
ERBESCEHRITHIE3IS] TRFEEINTWL S,
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