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EP 0.273 125 Bl Description 1. Field of the tnvention 5 This invention

relates to DNA fragments contaj ning an al kal i ne cel |l ul ase K gene derived
froma bacterial strain which beI %,{% genus Bacillus and is
al kal ophilic, i.e. capable of opt| gro in the alkaline pHregion, to

plasm ds with said DNA fragnents |nserted therein, and further to

t ransf or nppdcrigiéd 0organ- isns transformed with such reconbi nant pl asm ds.
10 2. Description of the Prior Art So far cellul ase has been recogni zed as
a group oh. madltieciiestbnenzymes cat al yzi ng those enzymatic reactions by

whi ch cellul ose is degraded to gl ucose, cell obiose or

cel | 0- 0od i gostisdivantion elateSdd DNA fragments corddiningtan alkalind oelivlasettogane derivgdhiom gbagterialt he
names of [peain Whichrhelongs, to[ter gehuschaeijjypeand ['sealha]onl@lim'ma Sépgble gf optimal growth in the alkaline
exo- [ er r] o Iregisantaciasmis aish said; DNA dragrients| inpediariathersin.caafl (fusiherold &rangfagmashmiceserapn-
accor di ngisms retstorpesoisiareeopbinah glamidiet | on. For the past several decades
studi es on cellul ase have searched for sources of cellulase supply anong
fundl/ ’gu'é’fpe‘&%"pf"tﬂfﬁfhe@f“”t”ﬁ‘e genera Tri choder rra Aspergl | lus, Acrenoni um and
Hum col a, exglusi rg‘ntree Ylg O R)tu O le | B%lp\egcé{ih}zln %tsé 9\4;:&«:

fr
bi omass resad 8 u'ose’}éde zie Elid
ﬂas

for arti cl.reacuo"

cel l ul ar§e agi}i dﬁ‘ 191\6 o fb ral Mﬁ%\ecmﬁéﬁygf their Q&oﬂrﬁi“ oRkOdehdrdt Of
cel lulase dédaﬁ'&' s‘i'u%ue@ loR Qbliash tiVe Qaﬁ:ﬁ&pﬁgiﬁliMmeﬂlﬁ% BUipbly @mBhg fullf, such as fungi of
above- MeneQaRdla frikhBlermal ABpdrdifs SRTdhdhluf Chnd Blinicab, eRElusively droficthe wbvaﬁat Sipedit-es
whi ch showo® k4B ofdktkhasd ressuRes MZymatr T acfivity at neutral to acidic pH

The occurr ermueerlf, delhfass-Gontaiingedbtefgolitodompesitivas fou ladisies vihdlathings Ifop rstandes afei upblerst
activi tzy devdlopaers,t wtiateccetidlasa | nkight ifind: a pioke! Industrial g Homseér, thh @reat opaipnite pEcriigase
rel a\ljve specide pedgped by cimmagnishs ireiusivr of ghepabiovergentionedfungingre ithe spealied maytial or2 5
Thus™t he atig tchitwidse specles which shaw Prtimat el paliel g@oaymalie asfivity | 3¢ aegtrgb tocadidiq pthsHhe
speci es hasdunence bthp se-sdlier plkaine epflulasn enhich iskaw dis highast acivity ne jscitapie at alkaline pH,
conposi t i Hense ican mestdhe reqyjremprtprrelative: o deteegepingopm P?fr'fe"frr@f ﬁ‘e*a'"gfte aﬂﬂ’u& |V?f 'afe
cel | ul a?éeThPsvxﬂ‘PdPP“ESﬁﬁ? f“‘é é@?we d9rt*he, eregustipn ?;W‘R%Fﬂ ‘Tp8°' e

bel ongi ng el _ °§FRTS 6?5'.' t 8r°8 '\gur e
medi um ( 35 léfﬁées elu 3:|anes ubll ng| the gen?s cnlluﬁi f

al kal i ne Taﬂﬁ'ga%( lm n@sp rlgﬁ tqg

bel ongi pg 6 ate dw@ box-
Lai d- open eiosﬁ{ﬁacsaaluscaa. ws nwwu oriCle] kudb,as e
whi ch COMgy hrﬁleﬁon%é it kvatédﬂngcnﬁloﬁ 144 3@:@?" 2R tHo mhekhidd of r@dtﬁinﬁ‘lelkah“&ﬁulase

[ FUKUNDT i swiyion corkitisdd 1us|tg adfsh 5IQRd §oAnds (Jaﬁiﬁ@se ARt Appiication, Laitidpen K3 88
(1985)] angsgs)) Mmeamitiie) heQf restnty litC\lvé?,gfo iesesp. KSMB3s (WERM) BR-O#ES), ISkt of

usi Ng a5 S tatka@bghili® badtdiie, @R ProBucdlakaipd eénym (ﬂ‘_np rsoitedl févaise intdeldypehticompdsitions for
Lai d- open ciidthing Gtbms, 1B 48gdjficand/izasmitivs | aad, futieymore Gsnprbductivity was dmroved chstahessult of
Baci | | us dpestiteBhiso@6thé isRioli BPcdlukaio), Thas Kientgctmblo@Sol iadukidal derwedtative peeductien. of
can produebsalinb kelbiasecis owking bragresskOn thiother lagd, suan with tiptechnoleay. e gptitob thg apdium
coNposi t i @St egnaintiinedion Wy dkalingsside duringjcgliviase termantaign-and.iin addilion figther improvement

f ur ¢ herftoinits foteacy s destied ipaspalizingpetual Gopymg (FE‘HP'%"c‘&’“r‘ 1 t of | nvest i at | ons on
t he et hod_ofer(rt Wﬁt"feo‘f'P""p“-l'WL% b'feﬁ%" '%Vc‘ﬂ'ﬂ'lﬂ & |e'f’

product i oﬁ'salf'caﬁ tawmeﬂeé'r ylation b gmgwa 8%e “ "; Har ¥ e 3;@ o
even with %;h‘h'ﬁ' tﬁg% %%enﬂ e g?s"bem et Mtar ned o h

al kal i ne S grgwaqm ﬁ'd“a(“,r PEXE: fer ment at i on and in additi on furt her

| mpr oveneny, ‘#M’F"ﬁﬁ "oy is desired for reaI|2|ng actual commer ci al
producti on t reo herefore, fromthe viewpoint of breeding by taking a
genetic apprRak Benpk tdRHA 6NA RagrRnQontiifihy the bRakhe SdlidiNo1K GoRd Fém 18 cHdMoMar
mani pul at ighA dr @k BRAISPARS backridbtrdh bERP herlu® BadARS, AeCpréset ivbitars, byanakng usd dgene
gene of soafinadiptiiaion thhiduss, prpared b Pdcodibinant EscRrichid Straficdapubleli iokikcing alkhinb DéNngset he
resul t ant KodnaSstlathdifdinGaid badteriaDshal ah ialk#ling egliaiBdeck gene-gontaiting(PNATchgmen otidboet| 4.0
condi t i onkb. Eithdtobiy)MRY DBIA frhbtinerit hiVABRWI 43N\kb and Dbtainstieetqui Baoillue k. KISM-685 [Dlegosited
fragment oeFEBMIEPTYSHves atdyaéd fncthe bLis doalainingthg eleling caliipselgene fnddhwas devad theNA
of an al kcehkidgbriel is contpined eve RNA fagmantref alfout 3vkkiy Even whatpa$til lsmalier PNA fragmentcof about

i nvent ofss,1.90kp Ymkﬂsﬁgm @‘P@?s'qgeqfléa'ﬁwenenmlﬂﬁtﬁﬁ aTthme'tt‘?!% H‘PI‘i‘Rj‘LPé§hes Pyﬁasa@aer&s

f ecombi narith mifen epliulesg gongs r'salaﬁdcsarfﬂfb I%ﬁ!‘ﬁ EE'_'E%

and i sol atgganese,9ane gf Bachus subifiis K\ i M éar' %‘E Ac'ds R°s 12,
gene- cont &FM %ﬂ“m ?”Pé&‘ﬁ‘@hf’e"dlf‘sea&%‘iﬁ°fﬁ' %nﬂ?i’h%? ?]' P '&1 eghifg(gaS- Kudo.
fragnent of about 4.0 kb and obtainable from Bacillus sp " KSM 635
(deposited as FERM BP 1485) was anal yze@ for the | ocus containing the

al kal i ne cellul ase gene and it was found that said gene is contained in a
DNA fragment of about 2.4 kb. Even when a still smaller DNA fragnent of
abOUT 55 1 9 kb was used the expre55| on oT sal d gene was not ed The

o . o o o o e o o o I



EP 0 273 125 BL T. and Horikoshi, K., J. Bacteriol., 158, 503 (1984)], the

ced | ul ase gene of Bacillus subtilis [Koide, Y., Nakanura, A, Uozum, T.

and Beppu, T., Agric. Biol. Chem 3 (1986), Nakanura, A, Uozum,

T., and Beppu, T., Eur.J. Bi ocﬁBMf’gq%ﬁ%%l? (1987)] and the al kaline

cel lul ase gene of the al kal ophil.ic Bacillus sp. strain No. 113 [dFu urmrl ,

F., Kudo, T., Narahas dobIQidalR Iy celittase gene OF Bacil

2329 ST 4‘49@55°Ph'ﬂﬁﬂ'l E%de"d ) Abofc':qfa(aunﬁbrﬂ lwt23§eﬂ9§6)[NKa'f' ﬁ acg{,sespnovel
cro 13

DNA  r ot fggiil- £ Bop a @tabaling Tollylapegans P ?6 |
t he abBspeufl rﬁﬂgﬁ%——g;gfh ks 1pg$?ﬂ$mmibrmd tredestioly & ? ErRop@wRr esent
i

i nvent $@R. Ner | Bnd. [WeS st OMA degmensiamr el Kaki ne
cel |%ul #5% )]K'tgc re%ﬁ@tfoﬁéﬁagfqeéﬁd dsnrlweodba\remmlmgsnﬁP erept '["Ye&?fs ar DNA f“?dggnent s

respecfﬂa(ﬁét&mq' HBéd. Sing about 4.0, about 2. 4 a %,lasi%% caargct&hé&“bam1 pairs

10 anf® lﬁ@. g,h@.ug Er&ideks @NAmagmqpscogith alfal T St dhoutd 9adélbdsh gairs3, and
obt ai nahl gﬁﬂm;nym&abusms-pspemm cgyapsisl %I inab18 HoRBatith5sp. KSM-

respec Ya tHoGestadraars shovesiniFigs 1. cfdﬁ’l g}ydg) borkdirfryearok thesa dtént s,
‘d-}setéw :Bgm&d s CEBWT BN f85mEespectivel) as,a@g d pl asm ds. DESCRI PTI ON
CF THE ¢ ra@nﬁlgltmrmf@ﬂmh %"gr egtrl ction map of the al kaline

cel |l ul ase gene containin about 4.0 kb DNA fragnent, and Fig. 1-B shows

t he abipeasCRIPIION QRFHE PR WS, ari ous DNA fragments obtai ne‘g0 fb‘\réﬁm Sal"% 4 0 kb
DNA fsragnment to cause ex reSS| '&J@“Lﬁﬂskalme{-‘wntﬁmdld abhoys 2
shows théix wt#‘?ﬁtp%’ﬁ% Ilty pﬁﬂ@:@ X QdriotieDN/ Iirbgrhcats coblgisnd f’&'Br?P‘ﬁl"‘r? lhbg About

2.4 kb DNMﬁQa Q%Mebéiﬁ restriction | kal i ne
cel | ul as€2g® ws ) r T e %dtmkalch&lha@Nﬁ"é‘M@ﬁE?rtame BL en@ Fig.
6 Fg 7F|g #I o] eg:‘l 6rgmap90f'ilﬂ~°dkﬁlﬁlb icalielase goheoeniaifiag, raéglt |J inaft t he
recoddin rﬁ 46 Qdg. 8RRCEHG2D rep@@wt sh C” hﬁg\ nidRGhicd,

wheg e, t he ‘%h b@dﬂ %Bemsammatpﬂmbﬁ e 1 gmgﬁ%?o%tadufel ved
DNA T agn® g:,,,;,%mwmzaauewgmmwmtéa g'g ?ﬁe aclllus sp.

KSM 635- d%fg"}{g %sﬁd—dﬁgmmmf%mem Fig. 10 shows a process of subcl oning;
Fig. 11 igg oGhewla gdvasy df gubcheingy H range Wi, t iai | ClhubddCpradulsad bynthe slidinay| ase

produ"’éed . § he & fraphi s‘t&wi“Bl'@l!g BegoY ol s eutiio A | { 5
edaﬂ 1| affaling 2ellstasangroduged by

e
activity, ueng Bemwartdlﬂmm(mq? rca'li’@;g\ 539
results of: d(;gkﬂoﬁs ﬂmwﬂql'ﬁd‘i'ffdp ol a?g{“" Whinleas, Rberal @alnificatescan IfiFPRLY
e RO 4na @ Baipeteltesaliline cRIYASY 35

produced mmwmpg%g f rﬁu f§ |
wher ez er rapainsnphirifiect %A e ﬂ% Aol psciropuiresdec®dlyCMCase |1, [err]
i ndi cat es spquméepeéihtﬁ'Qé"a%f %Fg Phes [er r(]6 i ndi cate the al kaline

cel | ul ase speci esﬁglodﬁgﬁwﬁnéhwmmmwfﬁd HB101( pBCL02),
respect i Q€Y ON OF THE | NVEN|T| O\IQ}\?ND"%)S'I‘EFE of the
EMBODI MENTS. 35 The OO SktgSd 1B prritihe cellilagep A
cel | ulsse g@?\é’“ ) il J%ﬁ‘gag FRAf Bre14es), 4 ked Ph%“@l??“"t?rf mle e%lﬁHsL;d._gﬁi
KSM 635 (? r, ° ﬁs b@enKéombdey thd frseophyaniors fEP&b? 8?' n K ée“ 1OR Bidficant
Baci || us, h‘Tﬁ? ?e @lﬁ.fe & 0554 Stdinuababie db@ERCHINEIAEHCH t,grdeaﬁmhumuavmor s
froma 55 eh REdoRitbdiwith MadFarmpniation RSENT ) E‘F’ (eshHt Gvenichp mNJapanese
strain_ c3l g;,op,fc ¥ty AF edid sttaiiy hag begnatetaledly d° " % Gﬁdﬂaﬁ“ea@lﬁjldée Krwhich is

si gni §/ i £4° ceyg ntAplidaticn Nu) 61-2a737506Eled OEIQﬁ'Bgﬁ'tz@'d e n de ﬁ%r,;mhtabveanrsmes@mebh
| NStIT Ut Gy dHlckarin Gl ep Gaid sirai RaseAso DERLJeo5 5ot o ams)aamasa Kihag ke pptigfumseld d
strain h GteReplicdmincildden te spsecyate, ds f07 ﬁ,@e G WNich nmﬁaseola@emthsaﬂﬁﬂ‘é%e

Pat ent Ap-a,h @ ttheoatkalV®. smtelamzaw;g%g’g e,q;,;eomrama&e cdRBS) Kcor*?@smga‘gl .

of al kad |cmcaselad:mb as c2arpoxypty © 2R opilintipR bingesiaitep alialing rpdt
been descernizjras riamedi EMGPse ! " e au%mar&ggjﬁuase Bl tmifommwocmwéh[’m‘”
applicati o0 ehiymes chbe et Wep"d‘ h| s enzyne, nanely al kali ne cc?l Shé@se
K, has anhaypbsemmadp Fl°?‘ 1€ c9bd BBtairdakdnt B ddhal doacteris! My fhemedto i@,{
enzyme acti Vire 3?“%1'1??? a‘ngrog el rhatiodad Stifoend MivplSpitogH: A5
on car lsox ‘I'f 'E N m@ 3&};{%& sdmér dtfiee rsmplare mether. Seglriqtion GFF%"‘&@
cont ai ns &@g Ay eammagmnuc@amg ?“‘ d g8ikd. The
opti mum p ‘T"a an Jiid rhdyeeruegl movidediiatft 'E'%" eg. ﬁ,mbssaheﬁem
by purifi ‘PFTS taJe*Sﬁbd Wéich givbmaraet@ulaﬂﬂ“'ﬂf@?"r 10f Aout 2.4 kb
properties %m&%dﬁb E&rﬁ&fnoreTHbamﬂ‘l@P‘W%%( °°Bf§§§ g «B kit i gsbrabriaten
obtal

t he donBr Eo%f 1 6tkb 8dnrtidi obtalngd hheleavieg K APYP 1 JMB# Bcior glasmid/izhd
Biol., 3, Ql&iénlSEynd oratie rubleasaBeliiddsubgio t? | Eifon [aad tHefdby Kdcatiag the site
Mura, K Iexam,ah@ﬂ{alraaonﬂnaphrqugﬁe'ﬁ'& obigined joy GOTHY or by soffe ot her
simlar method. Restriction enzyme cleavage of the chornosomal DNA thus

obt ai ned gi ves a DNA fragnment containingtthe al kaline cellul ase gene. For
thi's purpose, any restriction enzyne nay be used provided that it does not
cl eave the region of said gene. The use of Hndlll is nost-preferred, which
gi ves an about 4.0 ki-l-o0-base DNA fragnment containing said gene 55 w t hout



EP 0273 125 Bl where the al kal i ne cel'l'ul ase gene resides. Thus, the DNA
fragnent indicated by "a" in Fig. 1-B which has a |length of about 2.4 kb
can cause al kaline cell uI ase gene Egrarﬁa'bg#as wel | . The DNA fragnent of
about 1.9 kb indicated by "b" in FI'g so has been confirnmed to cause
expression of said gene although the expression efficiency nmay be decreased
t0 SONME eXhewlhd dikaidlcbilate §or6 Assides! TRusCAG DRA Brhgriditindlefedan Sedin Fig. 6B WHhEE AdsQ
ef fi ci encyength of st ZAKERN kase Blkdlind edliilase Ypdecaxpreshion as well TheadNAGadgbnt dEdbeiti 18N
of part ofkbtidicatad lbgl"bhia Rie|1H81kiss Basdesreconfiored itn sdusn epregdont of Ghidtgas Phougb ttter
region is espressioc teffidionchomayhies drsssedce tsome oytent dmcérain qages| The eryseyefrfbe decreased

r econbi patexesession mfficiensy incwph gaseahag dotheerydxplatied et talfiougiodeletion of pam ofthmaligineyy
in the netPP'l‘“é?Fe%ﬂerfgm‘@f@"‘:etmwfME’OGP‘R@P@'%SQ'@PWdase K gene can be
expressed, affoihe m—vephesv\?e@tfweqhengr QepP [egphinatignnanypae papde ushs Arevided thal tr host
retaini ng S{rRi canar ?Pé'"?'t'i’" Eﬂ?g-tq'%l*f'e ajgling coljulase K g be pypsesped, ang f

in vx/mch ‘Héﬂ e d 3»?&'[1 g'\ab"étreéaf’}' I?ia?ﬂ}f%z%nﬁso ]"%@f ngr?%a stem e
Ve

-

host'~énd trﬁwhr?% a lu S subtilis Mar i? ora ratidenve ro0! E\%ﬁ een
' ab

derived t b Qg

genEt i call r § xa Q§§f tNe ﬁc@p I%r nﬁbn B\‘@P %Osana':lﬁliw
avai | abl e &P QBQ @ $d shrsins éél?@mﬂ vEtem tas Sth}éto fn addition
nment i ongd « B8 abéve %Q:ﬁptHB]tﬁU-use 8 Qrasig VJMQQpaEe fof w@ &Asv&va‘i bRIRiRRLkith Wi that
strai ns Bl¥stticaNéhzithel Midict erustaét&,r IbvingSthé BhroriSsomQIINATR dofBni¥it GérQigatioh with the
addi ti on ichroinGsomIEDNM Batnefite Molel PbdifRally, fohhe 48R vhbreathddthacimtisémal ©BIAGY cigaa@bwthe
of bei ng direitly there aiay aenedtichgd Such vécfrs st gBRBZE bUC 2dnd pUCT8dor tBe El Sstendand Budhs
used for obdayiangCtddand PBDBNHE thecBM Bidtem. Otiwo mactons Baving o Iclelviagm silecavailablé Hfor tiiee
chr onoswnadstichioh enzyampnused for Noaving dpeahiofmiosnial DNA ayy alsoHe usedié sydkheticlinkdre are used
chr opros ot theRemepslyepidiagtisd mathodh (Nefsprl T} and Brutlag. &.. Methodadn Feaymplogie 88. 41, figademic
vect OF's ad'rgspiasy] or epis arﬁetosfyti)emetomas-?w lgatiosy st em-and such vectors as
pCl94 and Biigptienopf e @beR B al P dragryent wish @ewaﬁit"ﬂﬂ‘ ARFYRP @gga‘?ée%q’ tRNA

avai | ab] e 3'8% @ £ b!@"‘r%"éi“f‘*r '@ﬁ”@ffﬁﬁ‘é“ erdler WP'?:‘PVe‘S‘?/ﬁ“PFB%% N oRse orRy)

DNA hedoper d or th
et o T examp%“%” T ﬁedt ,qﬁ %ﬁﬁ;mﬁe . B'.gﬁgyﬁgf e
780

Academ c I;Wlb jnakg%é

Li gation 97&) fMaf 88 6o mae&@m e%,t tJn ol rﬁ:tturd [EbrtdMd, s. and
enzyme- 4l %M& B Qﬁ&t%en%eﬂh!i?%sﬁuéﬁﬁ 6‘6.'8{0 ﬁﬁﬁ% §icndid€s.|ah@85HeR S 1t SMol.
carried Oljen. é&h@t e8P )] Q3tekhShd30st %l%ﬁmﬁ&nt R¥ecten, tahé?taracter
honopol y m@hcddbdan meaatémnd aah&ematnhfactn&twatmft@ iidbrikgh &R BRBH chRombsmarl
strain w tONA e ek slibibticro@isidncs] i$ Srs@ed G iah itk in Primafily sbieéting XranBkRantst he
cal ci um clebmeyirigdre vaetoh psnhidvinsle Specilidalhg WelerlTfog @xample, pBR322/b the BK @Ystem 5 Implbipedt
(1970) | ssand thelvectaripliseidana tia iHowill dregmant bfakh dhBerosonsal DNACis ivsatbdBata kaibplasniid at the
Met hods i riir@iizsitertiemgly the B8racytiii®, restetande gene ifinadlizatdd1iy B9 inseantivp obthe fiseigh DAY intohe
EK syst emPBB22 atthe &findH cleavade sitedheraships therampicillin resistandecsen paiemed enandndes o imdry30
Dubnau, Dseleqtn sineacthie gemsriet ampicillsTresistance @wmﬂ,h_d'&ﬁhams'tsrtmr@rpﬁas tranpiorrhants

[ Chang sthuaﬁa'e%heﬂ theg trensferog to a'GE*?PmP('ﬁ?I ager megiigm contaifing i‘ém)CMfotv 1) epiing

sys{em ﬂo?f’“‘ a“?d’t'"”f‘?da ?’o?p qnjes; suc%?seglwt&ep@t“e%ge'mdwarpet he
vect or pI g X ks APB- FYEos, Micepiol, @43, 442 (1962)]
forei gn ¢ r r CO mant asm ame :ki’

! Cc)itu!t ﬁte agc?;lle ‘?’nta%‘neg gdn | Srecfoverreﬁ

used as an ton %ont, mgm t%t %
enpl oyed 35., - h%em&ha{ ofm gﬁ& qatem r mt oning of
chr onosony, ma%mtmtertﬁaeéd(amatcaméé m fk&ﬁedrwcue pbrictnboy A8 %

the tetr aer)éCdattm of @alvo BN SR BGEdMDinak ptae.atatmm 4rRGs Styrhdiyl elbePdphdréyis, RF in

forei gn Ditcontained i BRIAD BNA fidd@entitistHolhlengs &FawidB ere Hirddl sitdrCaLMbwrbin IFigl hems 4 o
anpi ci | doi kb DRI iGhrast & chadctiizedIByetile accuidhced thewin df oneBglinddayage Glie Ohd Bl Slbdvagd

t he gene fsita, omnfiiatildavaga sitee snechval cleavigrssite) ond-Ndet bibdvags: sﬁawageatlmehagﬁeraed one

The t r ansfkonimisarage tshe swe Bsiedeavabecsites, tweehspVrdlsawsge sites dtwb Bnalil clspyage sitas ane g ar

medi um corfselicleavage sites.ahd BREL4eycet df eny BaniHl Glel. A8 oR aEcoRY NrefeRstioRYul, SalkiSealibrtSphled.

After appdHe anewligrd by peatse gel elogiraphasesis, The,iwe PHA aments af aboktdr 2 Kot ahout e kb

sel ect e wyvetttﬁefe%%'g'oenzwae ﬁ'eqvw'tfsr@awhe -9 Ra'rst F-e ﬁdrewetue'v Fasslevea'estow agarose

Envi r on. ﬂP‘cﬁ‘% Pgprosis. N

e de flys @ ‘H%P@P‘
cocur 110 e e_aggeg%@ttm i, ra@a ?‘*@mt%ﬂmf;?w

prepar ation nethod [Maniatis, T. et al, Mlecular Coning, Cold Spri ng
Harbor 45 Laboratory (1982); Yasut aka-Takagi (ed.), Ildenshi Sosa Mnual

(Gene Mani pul ati on Manual ), Kodansha.(1982); etc.]. ldentification of the .

t hus- obt ai ned reconbi nant plasmd as the plasmd resulting fromjoining of =
the vector pI asm d WI t h the aI kaI i ne ceI I uI ase gene- cont a| n| ng DNA fragrrent



gel el ect r,oplhoresi s. No. “BanHl, d al EcoRl, EcoRV, Nrul, Pstl; Pvul, Sall,
Scal or Sphl sites were found. Known as the cellul ase genes so far isol ated
from bacteria of the genus Baill e > [err]-glucanase gene of

Bacillus subtilis [Mrphy, N, Nt%?\% T";J% J. and Cantwell, B.A, Nucleic
Acids Res., 12, 5355 EP 0 273 125 B1 (1984)], the two al kaline cellul ase

genes of (ﬁéﬁahﬁp&}b | dGiinBaeliidsh! ez - of %kﬁo&lﬁ@%&bﬁﬁr &. N3 [Saliide, sl kBfdr. and
Hor i K0S hherikbshi, Ky . B386iidt! 158] 503 (10B4], 13 QanuladO§ha bF Baciies sbtiis tHoRS 7. ARREPS, A

Baci | | ususzuf, it] 4n8 Bbiil tlEAgHY. Biol. mmnw @33 (Aess), NaGRta, A, TUozarmdT. BRdBéppu, Tr.., Eur.

Agri c. Bi.adiochéshie g4, 3019878 Fnd 1HdCdidalineNdeilfisd! éne of\ alkalédhilic! Bhcillud sp.asfrein BOPPGD T. ,
Eur. J Bukohdrm., Kud64r,, NadaRashil 98an) Hodkoshi, tika). Gbrk Midrobis!..ck3B 2325 G a86jjcCuenpadison

al kal ophofl the reBriction imass efpthe akafimei celidlise gdrb3Ontaining BN Eragurents aBcorditgdo the Tnvention

Nar ahas hwith t¥ose ah BNAfragrientsiriontaiking thg aba@e-mentivhest geinesoias revediad] that IRODNA BdGphts
Conpar i s easorging forfbe investonjatet glasrly nrgl onesfeat!imving Recwin vistincbiestri¢tion map.

gene- cont aiff M‘IE" "PP&QHB%P@"&E@GP&F corainingthe #lialinet deliipsepeny aeqersling tothe DNA
f r agweht GveRlign P'méfg 'ageﬁegﬂmé (Fig\ R RBCI0% gy 5& PRCIHNA

f r agment 'gaﬁ’cﬁq "? H:\ﬂeﬂ)ﬁ"B Haﬁ‘r'é - Oh A grﬂ’ﬂ?ﬁt A' H% F‘H@ its

own distl

i ee“f-f;f%}a ";*i"gn o 5 i
pBC102 (Egaﬁ ecéé%Bf 116 5.91 14, R%ﬁ f?n‘tgfa LQRE%?L Wmvﬁ‘"’

PBCL 14 Lhing me%laout BEARE GndPd0B &h% KkbAINA o ﬁerﬁ@ﬁa@ A& hd'AiRdm Bk a’%&d@ S at GRS bACRG 6br
above ar@ w weleChigsm, sdidffrohts Werd fpraRided Witk WsyRREYc Hild ihieR GRS baife PBE A1 N J
the KSM gst5hio2, @eCiMedd pbdiab, ¢ pBeHB dhBSET 196 1R dirbdtithsTon fhe W& DMA Ragafehli relathBR322
at t heo Honihl viettorqdizamidapPRIZI drerotdishite @dch other ih bhease of pBCl01 and pBCl02, the
I nsert, DNAThe asgmt sty of Sheisé sdcorhisicegiplasinidsfcad lpadito ekpr@ssiob ofvksidcdene 81 stustiracterial 15
Fig. ~I. stnaint This iodicates difat (hBSiprastiornofcaip B&iblddes ddhdepembe@rany pembleeregidn engoded bn Of
about 2. the késtoriplagrhid; for exawpia therpréfngier réicarad thei tetracyelinecgen® bof dapB@¢ bR am inttinsic
pBCl 14, premeter egien off WgJ?emAsmwt@bmmmmof Khe mmreﬁmantsm-srnmnsmtrqnsfgrmes with n

j oi ni ﬁ@ satregasiinant oplasmigy thetegmayhiea mentionsd (the Mﬁgﬁ‘fﬂss HEARTRECHA). HBMWIE | |

cl eavagetPBF1o2) éla‘%‘r(f@céhﬁ 't“h‘@?‘é%?"?’o HB U PRI B)oan q{ﬂ Q{{pRE1 14971008 frese wer e

e g e o 50 (Rl s o o e g SO0 >
pé‘évididg dg ggto%g"& Sl et vgan U 3 DM, SEpaty W0
éhmu ctl

un,eF

DNA f o Ry Hhouis il Fo f—'%% s?,’vfs ! r‘"é"éti".t“'“ ch
other 1n g;e 1 aireq\gmjﬂ ad
to expr eﬁa%tuﬁé‘ stﬁ 14%5m§ %&D& K gfead toa ik S dhe

t he eprﬁé&?&Embp o Branshd rrgé?t&eon Yo Yo TaMy=Tatvaptals eF wad S‘&t%a%@%ﬁ’ e
on the v@mluRsdifabiesiidrhelsibin e&asmh.e coiNB181 (80D Thad 188h Bdbositbd WitEind PérimaftMieh | NE
gene, abUResBAHE MEtfutd Bnddi tHe HebbsTTumber FERNLE067;(FERM BIP-1386).S PieClIGMR ool Fone abI €
exanpl escoafaining N2 RapFFidhtEdAt beNisGIEtED Irera thes Fachrhtiian pasii bV cleBvingbthe abddmbinant

r econbi nglasmidoviste e destrichivar edzynyHifkdil, Repatatia ke DNAdrapmaln ey iagdiosa geDélectrsiihbmkin S
HB101( p Boti@klactingBid purifyingBatGagmentiBind he pBCHd b)tractdB bOd fynRBidnF the HBRAGHpREL 13)
and HB1 OftgpBE L4l 4the elm'l’lg}wom@p@; McDhareth MiWe Sigton,a\M.N sand Studiew B.W..rJo Mplt Biel.. 410; ai n
HB1 Qf%y"ﬁrﬂq?btberdhq wethask using @ leverel¥nigiterenetaturst aparepeae! [YYststender, L Mari(BlochermE8] 1,
pBC1I2 rBd:PI?)J A may be usedcthe DNG| fipomeny ebiaipad) rpay\patabept 1A kb, abaidi2drib or

ordi nari %"‘u‘s"e’ﬁ’ ipng depending gp F*Hd"“ﬂé?&thé rqcamwta"tﬂ < Incanyrrase, heyyeyer. he;PNA

exanpl e rﬁ lig f 3I°ﬂ'3'l Yeﬁ@' E'%a}"%l” te seme pRzyme Hingl||sigre both The
opti my ?}ﬁ ; m xa roduced shovvs a maX| num at pH
8- 10 and i g ,§

t ransf or @&t $rodlited Were Bs- dﬂﬁrﬂ&h 25d BN éﬁh&thms erKaN@ﬁto no
conf i koTetbididh oqnsshmum | by nsah% SB35y, GdRfsi ShupBan ICAARE B Jah GRA Somers, G.
HB101( pBELQbpratbiSexbemidnts #PBISdIRICHSInisHy, [A3RiemR PHRN3! @134 0943]). IRSRRESSHE enzyme

| NSt it ut gotentieks thel fantBhe POz BGhRE th Ipfsitidd Dnder thERDdvEMerdiidfddl) condilidhs, arbdiiding Ne

cel | ul assiggre fnean it Biguivalegt DNALrial 6iGGROEs pathiniiie whsddfitddad 1fuhib (0 U)Erotein assay

r ecombi neast copdicgeiorh win \BiccRagloprotoig asdag kit @od ivteiramiantly agddation/\wiashmbdeewith bovine

r est r bt bleamaglpppinas pistacdard proteiepar ati ng the DNA fragnent by agarose gel

el ectrophoresis and extracting and purifying said fragment fromthe gel.
For extraction and purification of the DNA fragnent fromthe gel, the

el ectroel ution method [McDonnell, MW, Sinon, MN and Studier, F.W, J.
Mol . Biol., 110, 40 119 (1977)] or the met hod using a

low nel ting-tenperature agarose gel [Weislander, L., Anal. Biochem, 98,

305 (1979)], for instance, nay be used. The DNA fragnent obtained may be

about 4.0 kb about 2.4 kb or about 1.9 kb | ong depending on the Ki nd of

the reconbl nant pI asmd“used In any case, however the DNA fragrrent can be

ed
by the dgpf rﬂBrBQ rass':%l ad “"9 "t é }%é%i‘i?'“
addi ti ony gﬁ ine boHSH w ij&%nlo&é’ed at %t ct) tﬁ)n %ytﬂ@ %



potencies; the quantity of enzyne required to produce, under the

above- nenti oned condi tions, redUC|ng sugars I n an anmobunt equivalent to 1
[err]mol of glucose per mnute wasg ‘i’ﬁ%(@? 1 unit (1 U. Protein assay
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subcl-oning is illustrated in Fig. 10. The strains obtained by
transformati on of Escherichia coli HB101 with the respective reconbi nant

pl asm ds were naned HB101(pBCl11), ﬁ%ﬁgg‘u) HB101(pBCl113) and HBI 01
(pBC114). 55 8 EP 0 273 125 81 After overnight stationary
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HB101( pBC114) showed CMCase activity (i g y/Cine buffer pH 9.0). Table 1
15 Straig G owt h rate([err] nm ClVCase act|V|ty (mJ mg protein)
HB101( pBC101)

HB101( pBC102) %’3'3 Growh ate (O 'Z"’a ﬁ‘gﬁf"ﬂ t’; 11)

5.1 213 HB101(pBG112) on 2.4
HB101( pBC113) HB1GI(SBC101) 48 1.6 HB101eeBCl14

5.0 20 1] 3B2® (pBC102) 5.3 HB10[L( pBR322) 5.2

0 Fugthernore, the injHREWENE) (CMCase Bdoduced hwas eXdm nedjfor the pH
range in which it was m«vwca}?d for the38ptinum pH f0|24|ts aftivity (Fig.
11), and it was found]| ¢ dnzyme c88 exhibif its Qctlw y 30 within
the broad pH range of f}%i%‘ a&ﬂg an opti fMfm pH at{ 8- 10}3These] properti es
were i n®good agreenen of alk2Ffine cellulasd K profluced by the
gene donor Bacillus sp. KSM 635 (FERM BP-1 485). I'n doubl e i nmunodi f f usi on
[ e. g. Shi ger Guitamare theuntecelisihr, CMChsk freducit wisudxsmigedkfor the pld renpe ivtvdrich 4t was active
Experi ment ad @i ted opfigium pirollor its]attivith/iirig. dit), aielt fyast toung dhet this| emmmo@n@my "activity
Qucht er Lpnyithinthe brgd pH apgelrh4-12.ibp loptimum it atifl0; Tipse P@w' '!94'8 d agigement

al kal i ne c@rhﬂmsagfea“ﬁ\"\s&a'bbﬁpﬁ roiyced B e pene dmmﬂas;lasm GEFB 11 (#BC102)
gave a pregi P?"‘Fi“ﬁ’@"%%‘ O Saiggry Myramalsy of jahy nJildiep |Peikyts Hﬁ%g%l T]St
OMCase i1 & H PPE’ A4 m?eébuwo é'"'gwei’f"f?gﬁ ‘aﬁ‘s"

pr eci pi tatH' 1 T a - Sﬁ@fﬁ "p 1L’lsan

| ndi cat el 1;liu o ﬁ&lld?ﬁgs Of?l that formed
Ref er ence us was Q{E{ﬂu ;

| 'chi kai - machr, a gun, oc g refe fure Ja an was suspen d |n 10 m

of steril |ﬁ§g,ep$yga fipfegi cal sal I ne and heat - treat ed at 80 C for 30 m nutes.
The heat- treated liquid was appropriately diluted and the dilution was
spr&ad Shto @ omesrai opladsor shrddie REIREtE® N IcARA-madhK (Hagd-gun] YodBRL PRRRRIED Ddban was
(Difco), 1%shigehdedln i9/m{ of Istelitiz6d iysipiegical safimcdna hedt-@bafedsit 601G for3hhinutds. $Ré Hebt-
Bact oagar] . téatbe liquisi-wha wpmopriately aitiutedinand the[dhitiod was dpmad oltoa mestertphatet [1 ¥ anbaf extrant d
wer e transf dPxairtl, 1% PatttpeptorepiDifen 1% NeCINY1REHERQL 0.50:0N®RCOs ¢separitaly dtodiged), 1.5%
medi um py epdiactdades] Alud-day RRivaBNC! 89" . the colanies thal diad lermed wetectrangiested; byheyeplica

After cul ti wigtingymethed, faop slprilizest agac we erepasvd ordding 2¥e0FMEta e same wedighay be
dye sol uti oﬁ“ﬂﬁﬁép uifiet culiiyatign @hd0 G ’aft g3ys {15 &pl ’d@?@c? CE’&%?H @@ sqlptiongs
whi ch the a é’ﬂ'&l The @lalentor herpRydalast Soloniag AEMEY ¥ unstained on a
corres pond| %{%ﬁ“ e @i‘:@?@éﬁd“&ﬁ"“’f"f’%ﬁ?'? ﬂ'@k 'B? 5'(“%‘9' g sgrasned,
for hi ghe pot e abov ere was

obt ai ned Ba 4@9@: : 3% i%pﬂ};’&p 1&@1}/%3&9&
( FERM BP- 14 1'3 | gy, ! 5}., kzed) under
extract, %Xi@%%&d' c !o{ % dad- Pl I|ters of cold

Cl
(.separ at el y olaRdl (. 102@ TIRSISH m&ﬂﬂ(& thdsHBRinad wgﬁ(ﬁ‘ésl:lv&piﬁ a‘mifiA4® -ambéht 1
l'iter of®theg Cst&.izua Qe@ﬁiﬁﬂ rma&h M@%l@ﬂﬁi%s PoltralizBd wit® biligdl sbed B 1ghd ialyed C)
porti onwi se.agdikgt figwing HNalr r 61 Uk AL yphilkfon Qabed b.oaf] o\pewdelly Sah@linéCsbitbiade K. The
M Ni Mum anophysicthediical progertieslofdias producewbre\ai ddkcribéd tatert Hamins 0l Ut i on was
neutralized with_diluted acetic acid and dialyzed . .—
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agai nst flowi ng water for 15 hours. Lyophilization gave 9.6 g of powdery

al Kaliné cellulase K. The physi cochem cal properties of this product were
as described | ater herein. EP 0 273 125 B1 (iii) The al kaline cellul ase -
K produced in the nedium by thegglgrasnrz2kgyt 635 was purified in the

foll ow ng manner. Thus, cells were renoved fromthe cul tture broth by
centrifugation, and the supernatant was subjected to treatnment with

st r ept on{ji Tre alilinef qoliias #rieaduend imihe imedim i theratrain IKSNHG35 W eurifiedoip the fellgwieg

f racti on™@BetaiThesd cale Worn eowyedaifanm e yiprafrothshygaptifuggiion.and de speraateny was

pr epar at W?Ctﬁﬁ ' P’Br‘t’i‘&nﬁ’é"@%ﬁﬂ 6""5 "a°"°'l,aﬁ?’bl"{m 3gms ‘I’f? ity 37(‘75(?’%"’8%?? um,

Toyo_ Sod "‘]a‘“ ‘6as 'P1 18 iy B8 % jipid

(E|Se| kag roxy euk a r % a{?m 2 )é%? ? ?yaphy
ution. r% ap en &%: %{t ] p

peci es 2@ ega@ Al BQB L ebgn%xmw@&ae& Jese w

el eghr opsigihi p@&'mf‘a&e: BHRAd? Bkle e;ve ai I\)/I 5D, J,, Ann. N Acaq. e

121, 404 Al )u}n aghist cmcﬁkanwgremﬁbﬁﬂﬁémg $irfbbRBlith ool ddﬁﬁe@&)l\ﬁ:a@e #i ngl e
band. ANm@ b BBEHGRY AR ddBlentonbiar@inér (e YRlmmah@glidaESocidyy of apt (b)Y Min-bladiRi t

W t h t biekealimOfEepepinibts inatimGidicapepdris A(ahd 1B Opdhiterlbdy], OG tALta PathoiNMicfaBiolC S¢améN2s, onal
manner 186(19#8)}l munol ogi cal Soci ety of Japan (ed.), Men-ekigaku Ji kkenho
(Experinents in I munol ogy), parts A and B, Quchterlony, O, Acta Pathol.

M cr obiRiysicoghemigs! progegies 9%8(@9418}}3}59 Kns [Physi cocheni cal properties of

al kal i ne cel | ul ase K] The ysi cochem cal pro ert I es of al kaline cellul ase
K are as F‘BP‘I‘VGK'RBC"S'(“ET pY-?E?’f“?ﬁ‘t’?"‘a"Q?)ce““'aseKﬂf? lowier r |1 enzyme activity,
namalya ’ic‘ me_activjty and
[er - gl udd T GuRTE Ay e g7t o U B Y SRR L £ PEevS it e
crystall tge '2asP Tl éi;sc Avi cel , cel | obi ose and p-nitrophenyl -cel | obi osi de.

(3) pH r ubtrat It is
active afs) &_ﬁcﬁno i Q0 uﬁlﬂe Icg'mb& ﬁﬁ%{\ﬁzm@%dafggtn! % ﬂ%‘gﬁésédew thin which it
s stable: “\(y\gcq;\, gwa v;,@aﬁ nAH 4 -,@ for 10 m-nutes and 30 mnutes, it
S stabm)ﬁ,apé—ew}m -Vﬂqghﬁisagm,@ 8- 10, respectively. (5) Tenperature range
Wi t hi n wWhi Gheh hilidwSd &Cdtandut 4@oP TS MG bRNREHIRLY, @ i fdbld 4t PHAE-100nd BB-

It is acio, wepastivelyi n t he broad range of 10-[err], with an optinum

t enper. at @y Beneratubeoratge[within whicl Bjs aktivi) and pptenuad temhehta’emgs agiemts: Its acti vi ty
i s mot i nhiklis dotheb witpiniHis ohpad EGBHA of mrcmﬁnopﬁmm@ature #)abpytfbt@nce of
sur f act af6l Bfivenqef ghefating aggnts:s | ittle inhibited. by |inear

al kyl benze e adivitygsnat inhibited! by FTANEXTN, NTASABK or 2epRe| sul f at e ester 35

sodi um sH ipflyepas)of sytkaetants; v et hyI eneal kyI sul fate ester sodium salt
[err oI ef it Sefivivoiy;fite é{t?lbde"s% ngph akyfbpn 5°"'° @1’ “’é‘hﬁ"dh‘%ﬁ) RS s??él

L O e D o

est <S)
d ?ggf“ gyt f°8 ‘g
di et hyl et S 0, 0, ookt SRR e e

of pr ot egs ofproteaselt has strong resi-stance to protease. (9) Ml ecular

wei ght (ge"hg gtgg@ eg(gtg&ghyprg@;slgod) It shows a maxinum peak at 180, 000
[ert] 10PiQecufat Ao (dbPchlomabigrabOhéathdafl DNA fragment obtai nabl e from FERM
BP- 1485 itGRovaQI RO ASpaald aiiiso doc: 10,006, base pairs of the restriction map
shown in Fig.1l and which encodes al kal i ne cel lul ase K havi ng the follow ng
physi coedesri cal properties. (1) Activity: so It has C, enzyne
actiswity, nanely acts on CMC and, in addition, has weak [err] enzyne

acti vi tty Amisbidtest DNA iHgmetsbdngale fwt FERN BP-1485)whish lsgrhprizsescaboytedd iip baseairsiaf act s
on CMC, cthy sesirictionnmag shdwnl insEg-1 Anil odich eneddes [sikaliing cetilese K having the following

p- ni t r ophRwsi¢achemicabprorestiede, (3) pH range within which it is active, and

0pt| rrum pH(I) Activity:
It has C, enzyme activity, namely acts on CMC and, in addition, has weak C: enzyme activity

and g-glucosidase activity,
{2) Substrate specificity: ]
tt acts on CMC, crystalline cellulose, Avicel, cellobiose and p-nitrophenyl-cellobioside,
(3) pH range within which it is active, and optimum pH:
55 It is active at pH 4-12, with an optimum pH at 9-10,
(4) pH range within which it is stable:
When allowed to stand at 40° C for 10 minutes and 30 minutes, it is stable at pH 4.5-10.5 and
6.8-10, respectively,
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55 ¢ * It is active at pH 4-12,"with an optimum pH at 9-10, (4) pH
range within which it is stable: Wen allowed to stand at 40 C for 10

m nutes and 30 mnutes, it is st § %1% .5-10.5 and 6. 8-10,
respectively, 10 -~ EP 0 273 125 Bl EIII e al kaline cellulase K produced
in the nmediumby the strain KSM 635 was purified In the foll ow ng manner.
Thus, cel | @) W dkatir@renifes K pbuded @ t6dlnbdiing bidthe sIFairdRSM-835t wak burliad InQid, fold@ig t he
super nat anbanners TRusppalis wed removiet drainNiBe tultwiet Biots by epitdugatidnh ar@inte Supatbtaiirmaki on
wi t h anmonsubjettedl kd &éatment lwith sireptonpicinadng ffactobétioo rwith vamonied  aulfatd OFhé Syecipitate

sat ur at i onfragkies oblainpd@38-d5% 1saterelipn avat eubjecter) incspauendeds prepriraddty pigh-Paviommnaadiqlid qui d

5 chr ongiraoglogiapy om@m@mmeswmmAeam garl DEFE- Jasiplo puematog(apby o
Soda) chr orveen ngn??e'k Yo shreetegriptie pndh gading %rgye%lmh@maw pHiytioand,
agai n, A& Toyepeer! chrametegientut i on

moe o eogrwmgﬁo%agy 5#54“@*’&@"4?@?8% D15 o
radi ent n n t e P ies
?ra I ti one( . 'gq qyis ?Bé"é”l & (Mge"?ad ' éggz@g( P

! ai "Zes%?? h  opeit Socga; : qveog%g,;a;f%;%@;;?e |

Bot fie €
nve %

D. J. An ﬁT
BrlllantJ g% afid'B
prepar ed,kgy@,‘( )g’ctl ng a ralg’b@?wvmart t e a@ﬁve pur f | ecra

i nj ectgon) in the conventional manner [e.g. |munol ogical Society of Japan
(ed.), Mprysidetrmicdl pldpéied & Qikaiivg BaGibdgt S i n | mmunol ogy), parts A and B,
Quchterlony, O, Acta Pathol. Mcrobiol. Scand., 25, 186 (1948)]. 15

[ Physi cochang grigsicqehaniedl progsties bf aMalir®l colmse R blewsk fléwsi] The physi cochemi cal
properti es(tActiatykal i ne cellul ase K are as follows: (1) Activity: 20

It hasge [ err] tbmzGremzeretdcivity, \nameln patd gn GME andoin a@liondnd weakrCr adzimeiactvity dmd$B- weak
[ er r]_enzyakesosidess adtiviy.- and [err]- gl ucosidase activity. (2) Substrate

speci T i ci t§)Supgragspecifisly: COMC, crystal line cel | ul ose, Avicel, cellobiose and
p- ni t rophen)y |t agtep) GME Feysigline qetiglosg Hivicglneptiobjgse A P-RiiFAPBeRYkeliqbigside: t | ve, and
opti mum ange within which ‘é‘séﬁtt"P\Péd REMYMPE: 12 with an optimum pH at 9-10.
(4) plgfra "vﬁlaf’?\"eﬁt%“’é?l“ﬁmf opticym BHEt SYhen al l owed to stand at [err] for

ﬁﬂ! ms a’L F l]p

rlgsr;egﬂ SS ‘ﬁt era E Egﬂdéa'wbl'"?ﬁaﬂd\%{mé'ﬁie?t 'p §tab§c%|‘%e Y déngptl mum
&JoYres

tenper at ur(@)‘l{9 erhtﬁ rﬁﬁ& M&ﬂa wl‘ﬁgl it is active, Ia&d ép%ma'ﬁtls‘nigr egﬁuﬁétmﬁ' br Oad range’ of

10-[erg], W itk adivoWhhih e Bload RS GHiblbE- Glvin Rl atollf dorgnce Oof
chel ati ng @0Ridbite of dhdlatiglabshtdt Y 1S not I nhi bited by A, EGTA, NTA, STPP or

zeolite. (7)'ﬁm&wwmm&teawtammtm NTIAL STEPC zeblifeY Is little inhibited by
| i near al ky)hiretedeabdiaii ¢ aci d sodi umsalt (LAS), alkylsulfate ester 35
sodi um sal t (ESs}yivity o lityowpisitel \ty ginea kikyibenzenbsulf@iceRidesodion GaLIAS)Ahikylsiiat) ester

[ err] so| efsodien|shib(HS) Ralyoxyeth@choalkyisiidtd etek(SBdiym alt (HSH, Gradfieshiidnit! 4cid dual Bt er
sodi um sal(a03)| esuiprdBiabatly avisdestamsadiday balt(k-SBE)asagiutSN@Isylfopad (BAB)Y eblioxiativiens
secondary sfdeddry aliddeatherf gty geiigaltl(ssditre sgil.odinethyidiaiyiammonium chioride, and the like

d| met hy| dis#faelasnmoni um chl oride, and the |ike surfactants. (8) Influence

pr ot eas® inf Ef‘°°°”?'?‘°aﬁ&s stro resistance to protease. (9) Mol ecul ar

V\el‘g_bzf“’(gew oisiel %I? A shovvs a maxi mum peak at 180, 000
err] 10, dod¥olespia; “I‘?ég‘;l' £ORA t° g‘ JDNA fragment obtai nabl e from FERM

156
rinj

P- 1485 V\:hl cﬁs%°8'ﬁﬁﬂa§'5'§m§8m %ase pairs of the restriction map
shown in sk 1 and which encodes aI kal I ne cellulase K having the foll ow ng
phy5| gpcﬁem cal properties. (1) Activity: so It has [err] enzyne

activityq, D@nBlalbd HNATraGient DB ot FERMBA 1488 whid AR mPRRK atlof 4d kil BZe4 Firs of
activity angh [e8fitdon thdpCSSivkl 36 SigAC bddV vkidh encodes alkaline cellulase K having the following
physicochemical properties. :
(1) Activity:
§0 It has C, enzyme activity, namely acts on CMC and, in addition, has weak C; enzyme activity
and S-glucosidase activity,
(2) Substrate specificity:
It acts on CMC, crystalline cellulose, Avicel, cellobiose and p-nitrophenyl-cellobioside,
{3) pH range within which it is active, and optimum pH:
55 It is active at pH 4-12, with an optimum pH at 9-10,
(4) pH range within which it is stable:
When allowed to stand at 40° C for 10 minutes and 30 minutes, it is stable at pH 4.5-10.5 and

6.8-10, respectively,
Tox c L M s *




(2) Substrate specificity: It acts on CMC, crystalline cellul ose, Avicel,
cel | obi ose and p-nitrophenyl -cel | obi osi de (3) pHrange within which it is
active, and optimum pH: 55 sqtlve at pH 4-12, with an

opti mum pH at 9-10, (4) pH range vvlfhl |ch it is stable: When allowed to
stand at [err] for 10 mnutes and 30 mnutes, it is stable at pH 4.5-10.5
and 6. 8- 10, r esprReElpbrd@io\rangd Kithin wikidh ibis 3cfide, %Bop%urﬁ TompdRARa6ats wEtRns ange

Wi thin which it it ativeiwithin themba® pinge1af TO-BETY) @ittednUdpemiind feripbratu@acit st 408 C, | S
active w thin @Ghaflubnce atichelatngegets: 10-[err], with an opti num tenperature at
about 40 C, (6) hInédiviwicmt phibitd by EDTA FCAYNTNSSTAR @ zenlitei vity i s not

i nhi bited by BDTwWueegppsurfa¢iits: STPP or zeolite, 5 (7) Influence of
surfactants: |t s aqtiviiy ip itie dnhibjted byclinesralkylopnzensgylfonic geid sodium salt (LAS), alkylsulfate

al kyl benzenesistep dpdium, splty (B3 dpolysryethyien ’Eﬁ&l}‘a“’ &F’R’y?‘%’l&'r“f sAltlER)s eefefingyipnignacidla| t

(ES), p0| y oxy of éﬁ'ég’l asqquatp% falty. agid estey Fodium %KE |godmm alkylsulfonate (SAS),
[err]-ol efi nsWf ' Vuflevd giver. (fatrsgeid éa'% (fP‘i" Sy dimgthy\dialgdammanivmg
sodi um ¥al t ( §'9 o e aﬁtﬁ’?t%tl kyl sul fonate (SAS), pol yxoyet hyl ene
secondary al k | | t (SOdI um sal t),

di et hyl di al ky srtm" e'l'ﬁﬁ’"‘f?t and the like surfactants, (8)

I nfl uence of pro;tgma

%t &;oance to protease, (9) I\/bI ecul ar
wei ght fgel chromat ography rret é) I't s ows a maxi mum peak at 180, 000

10, 000. 1%, 2an BblatbSOMAirrhehiNBabsIRENEERMBR) 488 hh Edntpitds BB BR il thSSpaikebic h
conpri ses abutesifictibn iab GhdWaSIEFif @1 ahd whith dnbGies IR CAIIARE KB rdidgQwClain1.Fi 9. 2
and whi ch encodes al kaline cellulase K according to Claiml. 3. An isolated
DNA fr agmsnt AwistiatedDitd teagieatrobainbtild i EEFMVDBRvINSS vhich ogamprises sabaud 0.8 kiloThals beiirs of
base pador s othe R@triction miah ehowe it Frig. Stand whicheqnesties alkalinacoMilage K3iceordihgth Cleim Bncodes
al ka{ine cellulase K according to daim1. 4. A.reconbinant plasmd which
contai ns &n fgedompiegnt th-ﬂrvstgﬂ%mwta@waisnam ONA frogm e Rblapable] ign FERMcBR:148S.
said DNA fra fragment cpmprises;abgutidiQ) kilo bage gaits of ine reskiction gnap ghawp Figt | e
map shown Fi %‘w%s Afjin ?ﬂ!‘ﬁ'ﬁsé§( '?I"R%t"f’ folloviing| Rhygicgehemieal PiRpetles- t he f ol | owi ng

e R R e Sty 4P o 5 B L S
activity and [ rs”ufsﬁs‘tgﬁcﬁtc ‘e activity, (2) Subst rat e specificity: It acts

on CMC, cr ta
oo ro;ahe%fll A %Jfﬁbb%h’ & sl nf%hlﬁé’sla ﬁﬁ&kogég\d%(}phenyl-qenoﬁioside

is active, ané
active, and opti fi%e a”m“;_swﬁﬁ: dd{ﬁm@ﬁn ng t0l2, with an optinum pH at

9-10, (4) pH @ pBerando bwithin wHibH €8 stable:i S stabl e: When allowed to stand at 40
C for 10 m nut eswaslaldWed o 3tahe & 40k C orA0 Stidkts @ndiBO Prirluds, 3t-id Gtable atyh £5-80.5.6hd
respectivel y, &¥b10, respectively) Tenperature range within which it is active, and
opt i mumst enper(sitTemperhtone range withirt widah: it i bctives aafodplinda@m veniphrataretfrdts lactiomd r ange of
10-[err], w th ahisegévemithin the bywad ehgs of 18:65 ‘Lo witht ankPtirym {ebiperktnde| atidootet0 o€,

chel ati ng ager{édnilugrice otahplptingtagentss not i nhi bited by EDTA, EGTA, NTA, STPP or
zeolite, (7) Inflyastidiy isgfot ishibited by BRTA EGIN NTA, STPP or zeofites activity is little
i nhi bited by I‘?’H‘@H?“‘%P Tfmtfenesul fonl c aC| d sodiumsalt (LAS

al kyLsuf’f ate est E? ' '"e ' %rte 'g‘hg%ﬂ fqlte{ : )e;:%lotyg lfat:
sodiumsalt (ES) AES . “érg'f“%k g?la lum % %%S olefinsuifonic aci
{ ne e ene Se ac| iu sal

isuffonate {SAS),
[err]-sul fonat y
al kyl sul f onat ""?'t“&‘/a"“““t&"‘
on b t Ial’kyl ammoni um chI ori de and the li ke
It has strodgtbsidtdnbs WG Protease: It has strong resistance

salt (sgdium Z(é
to protease, ((Q)M&gabm&gn{(aiy@h,gmm&%y melibdat ography nethod): It shows a

&%’E’w

surf act ants
maxi mum peak at #8woath B4k at 180,000 + 10,000.

s0 5. A recombinant plasmid which contains an isolated DNA fragment obtainable from FERM BP-1485,
wherein said DNA fragment comprises about 2.4 kilo base pairs of the restriction map shown Fig. 2 and
encodes alkafine cellulase K according to Claim4.

6. A recombinant plasmid which contains an isolated DNA fragment obtainable from FERM BP-1485,
§5 wherein said DNA fragment comprises about 1.9 kilo base pairs of the restriction map shown Fig. 3 and
encodes alkaline cellulase K according to Claim 4.
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0 "'5. A reconbinant plasm d which contdains an isol ated DNA fragnent
obt ai nabl e from FERM BP- 1485, wherein said DNA fragnent conprises about 2.4
kil o base pairs of the restricti d‘r%@ Fig. 2 and encodes al kal i ne
cellulase K according to C ai mi. %E r%geﬁrﬁrmbi nant plasm d which contains an
| sol ated DNA fragnment obtainable from FERM BP- 1485, 55 wherein said DNA
f r agnment7. c anfeeomstgania hiedorghniéin kdalryingd a Secdrinarst  idsnidh evhicie Tomtaiest Bro rsola@p BAYOWN
Fi g. 3 and fregnesntieigairrbli domrERMEBP-1488,SehetéinasaitdINA rgmieat oGinpriisas dhout 4.0 KR s€ 73
126 Bl 7. peirsedfothdirestiigionninay showg cfiig. simansiaencyden cplialineceliviase e having| s rieligwioghi ch
cont ai ns amhysicethgmics] pPORAtI¢sr agnent obt ai nabl e from FERM BP- 1485, wherein
sai d BNA fralj¥vityconpri ses about 4.0 kilo base pairs of the restriction
map shown Fig 'tlhaaﬁdeemeeaey'twm'x s PG jaads dn addiier, Pesyvaak &1 PRAYMBRFIYEY
physi cocheni g" @F‘EF‘&“V 5 (1) Activity: It has [err] enzyrre
acti VI ty, na

actj ty andFL%‘faFf e&ﬁf fﬁls a%ﬁ ang §Z?°?"23'°s§35‘€? P'g?pie'gt‘ée@?%s@?t y: It acts

on crys u‘

bi ose and
p- ni trophenyhjﬁe {}&ma? h" able: ﬁ‘ (t%? 1€1 range within which it is

active, and OPHAHEHERAGY 1 o danlt a&e WeerohinRed é%,dlsa,m.msm @rstaeneta& B A5Rbls 3ba
9-10, (4) phssa698p3kidely, N Whi C Is stab Wien allowed to stand at
[err] «f or 10(5ﬂ’1‘é?¢%ﬁﬁ:rﬁ%e3ﬁhnﬁhﬁbﬂ i@ﬁ activb, ah@opﬁ.tnahltanp%tatwoAts%ctm 5 and

6. 8- 10, respechtiy/&tivs, withi the broad rdnDe of HOBH SC, aMithl BreoptiMig Qenvietalivd at WIuC4DICt | S
active, and @phiusbdnol enefatmgadgete for its action: It is active within the
broad range of itd@stiityris fot inhibled by IEDTALEGTANNTAC STRIT atzentite, at about 40 C, (6)

| nfl uence of (7chileadeiohgprfagatet s: [ts activity is not inhibited by EDTA, EGTA,
NTA, ®TPP or zdplaptiviy, is(liftle iphitfited, by, linearogikythgnzeprsulfenic icid Zodium salt (LAS), alkyisyifate
actijty is esterispdum (ol Deerhypyyethyigassikyiaulipte | asten sedings st 38 c-defipeyifenisd rdifn
salt (LAS), 30ditp sall(4QR).cx-gilionaied J@iyi agid) aster podjumssalt «-SFE), sodium alkylsulfonate (SAS),

pol yoxyet hyl @?‘P@%Me ey F‘?ca?‘{f’yegll“é rethep fpitynpdd spit 6?@"" $20 imedyvidialkpemeni ¢
acid sodi um & §'u| fonated fatty acid ester sodium salt
[err]ESSFE), )i stm sﬁIf na“t)tg SAS) pol yxoyet hyl ene secondary al kyl
ether, fatty Pa i g@h q%get hyl di al kyl ammoni um chl ori de, and
the like sur(r9 t po @dﬁce of .protease: It has strong
resistance to prot ease "5 ﬁ/b?' ecul ar V\el ght (geI chr omat ogr aphy net hod) :

I't sheyss 8 AMRYSMBIHENP Riktoordhnish® CafAfiy b Sobombihant Oi3mid3 Whict contdins” &€ Aidlalel ABNA

M Cr oor ganiragientadidingbid @rom FERMOBE1 486, Wheidincsaidl INARgMBnt Compritbd) Bboat2.4 Rl raked
DNA f r agime piirs@biha re3tibor miap enbwht ElgMe &id-ehdodds allihiy Ritulass RiatkofdiNg td CraiginZe Nt
conprises about 2.4 kilo base pairs of the restriction map shown Fig. 2 and
encodes %l katecongbiraatl nigrcagenisth aatyingd B Ngcdmbinit oplasmit. which Rontarsoarhiisolteti DNA

m cr o®r ganiragmentebtaingbla drom AEBNOBR1 488 nhepinasidi ANAHgmlnt comprises aboaint .9 kil msee d
DNA 35 péivs 2§ the restrictiopmanehbyreFig. Sond PriERiids Bikaline gdllulaseltescedrding Wi GRIMDRA f r agnent
conprises about 1.9 kilo base pairs of the restrictionmap showmn Fig. 3 and
encodes él‘?{‘&ﬂ"lsl’!@"'t%l I ul ase K according to Claim?7. Pat ent anspr Uche <, , 40

1. Isoli er erh~ltljich aus FERM BP- 1 das un

NA-| map te i
T e R e m%ewzﬂw

Ei genschaff’ 'k°° 'sc e 'g?"ﬁh Sie weist C -Enzynmaktivitgt auf,

wi rkt nant i c ﬁ e M SR RGRS e b RS, Al
und 650G ucos‘l,,gaﬁs@ugg,gzy : m%g%'ﬁ%ﬁgst rat spez%ll tat 'Chgéé c{‘éatt w
kristalline Jbbkl-a%%&ﬂtg?\V| ceI OeI | obi ose und p- Ni t rophenyl - cel | obi 03| d,
(3) pH- Ber ei i wirkt ButdD, RrisBIiAkCéiNiokss Avicel CaioBidsd U8 bNirophdnylTbRbiosld; bei pH 4-12
aktiv, nit e@nerBaRE, Nl ik und opfhiales BH: © (4) pHBereich, in damsie
stabil ist Vst beBpH & Zakie imidthemGpiald pieemiajnd 30 M nut en st ehen W Ot :
i st ssoe bei @ErpHiBdeidQinHeinzie stdbil 8t 10 st abi | ;
: Wenn man sie bei 40° C 10 Minuten und 30 Minuten stehen [4Bt, ist sie bei pH 4,5-10,5 bzw. 6,8-10
stabil;
(5) Temperaturbereich, in dem sie akhv ist, und optimale Temperatur fir ihre Wirkung:
- Sie ist in dem breiten Bereich von 10 bis 85° C aktiv, mit siner optimalen Temperatur bei ungefihr
565 40°C;
{6) EinfluB von Chelat-bildenden Mittein:
thre Aktivitit wird von EDTA, EGTA, NTA, STPP oder Zeolith nicht gehemmt‘

R . e —

S



(5) Tenperaturbereich, imdamsle aktiv ist, und optinale Tenperatur fM
I hre Wrkung: Sie ist in dembreiten Bereich von 10 bs 8 65-C aktiv, mt

ei ner optinalen Tenperatur bei "ungghyty33ss 40.C, (6) Ei nfluB von
Chel at-bil denden Mtteln: [hre Aktivitat wird von EDTA, EGTA, NTA, STPP
oder Zeolith nicht gehemmt, 12. EP 0 273 125 B1 (7) Elnflut von

ober f | achenakt(rvadnuddntobriichérakiwenittelv:i t at Wi rd durch |ineares .
Al kyl benzol sulifrensigivitie whidt durchnbadras AlkfitgnzolsidfdosiaiNdiduimealt dEASNaAkyisulfaiesteeNz-
(ES), Pol yoxy etiimsaie n £S5y |Polybxyethdenaleylsultestar-Diatgurksalz( EES)., a-Olsfinsulfonsdurenatriumsalz

a- A ef i nsul f o868k erasulfpninres | zFetaiORpster-Natrigmbdipni(eBflhs Natriumalkylsulfonat  (SAS),
Fet t sauf eest erPoanelyptagkzakylethesisysiurongn (Narivepaia)l Simethyiiakylamrmnigchigid und
Pol yoxyet hy| erfhgliche oberfiichepakfive Mittet wenigsgahpra®hy| z (Nat ri unsal z) ,

Di net hyl di al kyPFiHBhYR ‘H?aé? und ahnl i che oberf | achenakl tive Mttel wenig
gehemmt; (8) ?M lf]}ﬁ ttg A Ui ne starke Bestandi gkeit
gegen Py ot easegalt i f'd ";')f}?f) a'°§'€%%% hr omat ogr aphi ever f ahren) 10
Sie\uei &t eine T vun aft 75’ auf. 2. Isoliertes

DNA- Fr ag @t olﬁﬁ&aﬁﬁﬁl Ier I&m@gﬁﬁl%mﬁ Q;?j] éﬁ &ﬁgfbaéew%?ﬁ aar e
der in Fig. 28516 Relfkbon tuRE' 845 Hr lafkal ldég ru e Ch
Cel I ul ase K gemaRn Anspruc kodiert. i$S | sol |ertes - Fragnent
er h~i t| jsch. aigsiehdsARTaghtbid emsiﬁen ét@@eﬁﬂrﬁp-ma@ difd brigbras QYNaIBERerpare bdt ifFigl3 3
gezei gt en Regdzbigiéh ReStAliohsitale WitaR Whd 4e3dur QRkAlistHeCoflidsa Kigeairadsaldnul iddien.K
gendi 3 Anspruch 1 kodiert. 4. Rekonbinantes Plasm d, das ein isoliertes
DNA- Fr agneint Rekembiadntes iPasmidLidas lelnfdliddie's DNABragreet erhdltiich avsOTERN BRABISEIAhENL, argrivent
ungef ahr 4, Odd<i NAYagmephiengeféintet0 Kilobdsprpaard deydin Eigg 1 gereigies tReptiittipnskarie awifagt und
unf ai t nd 2Wr alkalische Celluledl K kaslied, WBiché dib deigendénipbybikeshpmisehen Elnensehialionf ayfwgishden
phyéiéochem sdl'l)e"ﬁft“lf_‘fai enschaften autwei st: JI Aktivitat: Sie weist

ymakt i viFieweis 'E“Wk‘t"“”'r\ B Wiekh négplieh ewiiSMG, Hed walst ysttziich getwvapher CroAkiViEc he
Cl - AktivitAt ‘lﬁ‘ﬂcﬁ q‘"‘ sz YAKHLEE Bt AL ¢ | VI tat auf; (2) Substratspezifift: 25

Sie wrkt auf [lu

| b'
P ofeny! - %1;'{';)95% g, K754 o) i‘l“aé‘ﬂﬁ‘ R T

tinal "':g ey tinal en pH bel 9-10;
5 i o B Hf ik S g op e o 5
Yo He

bit i
und 30 M nut erwgt;, °cl 1%th'ﬁ1'te‘?n @S0 Q%Lteﬁstéueﬂr%ispﬁé!"bes QH&SJ@ 533w. 6.8-10
stabil;g(5) Tegggraturbereich, in demsie aktiv ist, und optimale
Tenperat ur  f f r(s) forperdiibkidion] in dinPsié Sdiv st urkdCspl Ml@TJnﬁ)@raﬁ?ﬂl?MthH@ﬁb 10 bis 85’
C, aktfv, mt %4 keh doRtbieid BéleidioVERA0 Bis8b * Okt ehé ! vptifidlonGemipritubiben lingdi@h 0N
Chel at - bi | dendmrcM ttel n: 35 | hre Aktivitat wird von EDTA, EGTA, NTA,
STPP oder Zeol (BtHmiins edntChefettbildamtion Mitigin: Ei nf | uB von oberfl fi chenaktiven
Mttel ns | hre WiktAktivititadrd vor EDTAUEGTA, NTASIPR sder Zeolith nicht gehemmt;
Al kyl benzol sul (Fidsnstal van-obgriidchenaldizeryMiftélaS) | Al kyl sul fatester-Na- triunsal z
(ES), pol yoxyelbmyAtyidt lojrd sdyrd!a!neer@sewkmnmmmaﬁuzeﬂﬁggsa!z (LAS), Alkylsulfatester-Na-
a- d efinsul forfg'd%ﬁalénéﬁsﬁl M%YQ“' W@!S’/)'s“"atﬁi%h'ﬁtf"ﬁ?ﬁaﬁért( a-Olefinsulfonsdurenatriumsalz
Fet t saur eest er®f@k r j urmien ster-Natiumpalaa| FFBu| gt iymalkylsyiianat  (BAS),
po| y‘@t hyl erf ethg? er Fa s@igra?‘?lzem%mf%t Pum%lﬁtpl%lam oniumchlorid und
Di ne hy| di al k de'ﬁ?llﬂ 9 PRRE oberflichenaktive Mttel wenig

(8) u VO" f

gehemmt ; it § (‘%I ne starke Bestindi gkeit
gegen Prot ease(9 leku 2}? fChr omat ogr aphi everfahren) 45
Sie weigt el negVRgLiA d g,p auf. 5. Rekonbi nantes
Plasm d, das ein | soI Il ertes DNA- Fr agrrent erh ~itlich aus FERM BP- 1485,

enthilt, workékoMBiRantddidshROTR Rin is6iGRE DRA-FRgdiertl HRRIRA BEFERIMBAIRES, oRthiit, Gorin

gezel gt en Reads! prd-Fragitdstuiigeraht e, Skilobasenpdarb ldbr i IFigak igelyn Grbthiktibmskate unitaBe nd
nspruch 4 kelankdische Blufase IRrdch mhspnnt R6diddl asm d, das ein isoliertes

DNA- Fr agment, erhal tlich aus FERM BP-1485, ent hfi | t, worin das DNA-Fragment

ungef ghr B; ORékoinbibetes Airamidedad @in isofierfes GNA-Bragmert. egtéiwhh RigssHERMKBR- 1188 leathlilt worin

unf aBt und das DNA-Fragment ungefihr 1,9 Kilobasenpaare der in Fig. 3 gezeigten Restriktionskarte umfast und

tur alkalische Cellulase K nach Anspruch 4 kodiert.

55 7. Rekombinanter Mikroorganismus, der ein rekombinantes Plasmid tréigt, weiches ein isofiertes DNA-
Fragment, erhilllich aus FERM BP-1485, enthilt, worin das DNA-Fragment ungefihr 4,0 Kilobasenpaa-
re der in Fig. 1 gozeigten Restriktionskarte umfagt und flr alkalische Cellulase K kodiert, welche die
folgenden physikochemischen Eigenschaften aufweist:

N 11T




fU al katische Cellulase K nach Anspruch 4 kodiert. 55 7. Rekonbi nanter
M kr oor gani snus, der ein rekonbinantes Plasm d tragt, welches ein

i soliertes DNA- Fragnent, erh-~l tIEdeE 5/gGRM BP- 1485, ent halt, worin das
DNA- Fragment ungefahr 4,0 Kil obasenpaa- re der in Fig. 1 gezeigten
Restriictionskerte unfatt und far alkalische Cellulase K kodi ert, welche
di e fol gendeq) pavist kochem schen Ei genschaften aufwel st: 13

|| 111 EBle Groi2t/G-En2ymdRivit§tlauf, AlattinimicAtaif GG une iwsit 2086tAictvychwdche Gf-Alaititiauf |
Wi rkt ndnti cimdgaiGludohiaseibitsteifst zusat zl i ch schwache G - Aktivitdt und

, 9- A ucosi da@pSwhistratsppdifidt: auf; (2) Substratspezifitat: 5 Sie wrkt
auf CNC, kr i SieairktiapfcCNG; kiistdlliog Eollulogd, Addel, Cellsblogsiyind pelitrpnbnyl-cellobiosid;

p- Ni t r opheny(3) ef&Borejt)). insder siq akyv igh-yrBeoptimaldi pHi n dem si e aktiv ist, und

opti mal er pHSie &t el pdu- ‘Béﬁ‘t‘vrfﬂ‘ﬂﬂwi’&m’?'\/ﬂ“ bai P-1&i nem optr mal en pH be! 9-10;
(4) pH Ber ei $heH-Boreiehain domesiestiabibist i st: Wenn man sie ‘%()"C 10 M nut en und
30 M nuten sPVEMERN %?)'Pe' 4‘?5‘7[1 M‘g"‘ﬁ‘e"“dﬁﬁ""ﬂ“’?“ f@h@ '%Q'ﬁt si8 b%' ?'OSbZ‘” 6.6-10

st abr'’® (5) ﬁ?era ;)elg nk e aktiy tw

Terrper at ur . f oral in er% hv ma era r tg/&un . 65+
C aktiv, mt :é'smﬁ O} rf"rnatllrg)g"r?' era ur bgﬁo E%'E%ge Pﬂ:\i (B E&Q'P‘%t [ von
Chel at - bi | deg b,.MVM eI}t-bdd&den Mi thre Aktivitat w rd von EDTA, EGTA, NTA,

STPP qder Zem o Axtivith vy "Zm  S1ipPlobidt oM@ il §dnbhing Nenakt i ven
Mtteln: threg é\krturs%,r&%rnmshaﬁkkﬂur filkeihi Near es

Al kyl benzol Slﬂlef Aktivitdt Ui~ NadH linda® &Ll Alky bbrdSidutioribiley-Natlirhsalz e GAS) AlIsuitbtbstern@al z
(ES), Pol yoxvyiahsay qes) kndiysiethgibextkyeunfatitératiiomsdizz (EES) o-Olefinsulfonsiurenatriumsalz

a- O ef i nsul f WOSRUr endbniertess aFatsiuléeSipr-Natdursalk T 0tSFE), e sNatriumalkylsulfonat  (SAS),
Fet t saur eest Bolyokzthylerseiabliyietien - [Sitsuresalz Nbatiumsatel IDjrhathyldiaikmlammori@taiprid 20d
Pol xoxyet hy| &miiche eberitichappidivenMitiol weelg gemmmbsal z (Natri unsal z),

Di net hyi di al ®yFiafivhYer Bietsdeori d und ahnl i che oberfl achenaktive Mttel wenig
gehemmt ; ( 8) Siwris|ains stady Bppténdigkeligegen Rrotegsp awt ei ne st ar ke Best andi gkei t
gogen Pr ot ea@tMalpfulargowicht (Balctyamatopraehjgverfanre )Gel chr omat ogr aphi ever f ahren) 25
Sie wl st ei HEWREN gHvepeange pei 4 ‘bf)‘?oo B0 auf 8. Rekonbl nant er

M kroorg&rnl SHUS q I n reko na.nt es E{ asni we ||

inanter Mikr rgams m rekombin welches ein _ isoOliertes DNA
e For oS et e..tF" é;a Cerar%, o?]%‘. aﬁr Q&,K as
DNA- Fragme igfgn g | Bellu né pruch 7
Restr |, t|o teu alt un |sce uasnge O Anspruch 7 30

kodi ert Re onbi nant er M kroorganl snmus, der ein rekonbinantes Plasm d
tr~gt, w.el HaRMbRkeri AifdlobrBinishis, R einFoeMBHes MERId rldtCRoicNos ol EEMbABE-DMASS,
enthal t. Wefdgierl asihsiRdA-alrs PEHIE BB-1488 08I fworkn SastONACIaRFRANAJetINT @ 90@dbasdpdal §. 3
gezei gt en Redérrin Kigl ®96d6iyteh RebtAtttiamkartdehidsOundofik aikalisthid Cellasd K lgaadn Ansprachs
Ansprech 7 kadert. kodl ert. Revendlcatlons 1. Fragnent d' ADN !sold, pouvant
8tre obtenu a partir de FERM BP- 1485, qui conprend environ 4.0 40 d
kopai r esReyendieatiens de | a carte de restriction representee sur la Rgure 1, et
qui code pour la cellulase alcaline K ayant |es propri6tes

physi co-thiFfAoget <'ARN iFalfi %'aﬂgitje ghienu\# eastic de| FERM) BR-348§; aui sampraed enyirane4.0
enAA® C. | k@pym&p paseg 0 |2 carly do @frictipn, repgeeniée surdfg 'H!"Bs! ot &ui| Gode, P laypelivlags, o

fai bl e act ﬂ‘i?' ﬁep'@?" pﬁ‘ﬁlﬁ°‘f"§"“ﬁ?‘°€ sél(‘f‘i“F"\?l te gI ucosr dase; 45
(2) Specifi cft r subst g Sulla t qus ‘eJrI S&
t || 133" !er 'oir, elle a a ?l @slg
(I;Ir eaea eI Bﬁ gdﬁ' . ” f’af '"épﬁ'@'fcto %@ e'?lym(jm El | e est agt?ve a
ave ’gelﬂro;@cris@ﬂr)e Klidf % égﬁ'obﬂké S S nilr bR cbiRLBLides €St

st abI e 'so (3) Plage de p r,§gg,r,em"[,§s, aatlve, SEpll gtmam: @ 40- C pendant 10 m nutes
et 30 m nutes ﬁgg a8i% a phiabb vt PHHH HERER higuereNt 4 5-10,5 et 6.8-10; (5)
Pl age de tenmpﬁgw&r-dﬁ%la«hﬁwbba sBblbe est active, et tenperature optinum
pour s®N acti ONiorsqu'on la laisse reposer 3 40°C pendant 10 minutes et 30 minutes, elie est stable 2 pH
respectivement 4,5-10,5 et 6,8-10 ;
(5) Plage de température dans laquelle elle est active, et température optimum pour son action :
Elle est active dans la plage large de 10-65° C, avec une température optimum 2 environ 40°C ;
(6) Influence des agents chélatants :
§5 Son activité n'est pas inhibde par EDTA, EGTA, NTA, STPP ou la zéolite ;
{7) influence des agents tensio-actifs :
Son -activité est peu inhibée par les sels de sodium d’acides atkylbenzéne sutfoniques lindaires
(LAS), les sols de sodium d'alkylisuifate esters (ES), les sels de sodium d'alkylsulfate esters
A A T

L



Ell e-est active dans |a plage |l arge de 10-65* C, avec une tenp~rature
optimum & environ 40 * C, (6) Influence des agents ch6l atants: S5

Son activit6 n'est pas inhibee parEf_E'E% ,lA NTA, STPP ou la z~ollte; (7)
I nfluence des agents tensio-actifs on~actrvit6 est peu inhibee par Ies
sel s de sodiumd' aci des al kyl benzbne sul fom ques lineaires (LAS), les sels
de sodi um d' alplydxgéthyisnb€(ESH e sbls (ESddiunl Eacides kDI HRAqUR A0S ks beiddd sabiiem
esters 14 d'esters d'acides grak |a=sulfonks (d-$FE),~1bd alkjidultdriates lde Bddided 1SAS), le=hlkyD &thérs
125 Bl pol yoxsédohgdirénfisyokyéhyiéndscibs said d'ackiss poadi(sahs db sodiualp desaohibtuedsi de aliméthyl-
sul f oni ques ( ABBylamingriuns et les apents tedsierantit' apaldgeess, d' aci des gras a-sul fonds

(a- SFE)s | es & infibengd fesrpeatéasesde sodi um (SAS), |es al kyl 4thers secondaires
pol yoxyet hyl en6sElle|pesenicyns fofte sesisthace rca@téesyets de sodium), les chlorures de
di net hyl - di al(?QMaéﬁﬁm'ﬁcu'ﬁ'[e (@gthedege & Wﬁtsgf%ﬁﬂ”cﬂﬁﬁct i fs anal ogues; 5

(8) Influence de%"eﬁfeé?'ﬁ%\'%%"mﬂ"?‘@b RO forte r~sistance aux
proteases; F9% e m)l ~cu a r (met hode de chromato rap h e sur

pr 65€nt’® fm géneﬁ‘a ¢ rt M BP-1 5'I4e
pouvant etre ?gng g,ei"gﬁ?gx?j;,a M; lﬁ?f"ﬁl—"’pielf °s(’.1'[11a e SRy %‘19\%’?‘5 ‘?

kil opaires of’ FEVHee8 i cti on repr6sentee sur la Figure 2,
et qui Coge Fp%enll &r6f la olél a&ﬁ u:otgrﬁ‘ gpgrﬁll bee FERNF B@ﬁ%ﬂq 'q& c%mk)%nd environ 1,9
revendi,gat i Qfiophirestie tabAURRNE rtd‘a g&é’mb&ﬂ ésE\QébVQPTa FidufeSs, thc}u?EHde %o@‘?ﬁ(ée'llﬁlasg

FERM BP- 148%cafitidiK t6iRIGab 8&tio ANY telkéhBicaiod 1.15 ki | opai res de bases de
carte de restriction represent6e sur la Figure 3, et qui code pour Ia

cel | ul ase4.al mahids @eddmbifdnk Gui Gotierl G fratinRntad’ ADN iSRS/ POLEarE 8td 6bfend 2 pértir dd FERM B
reconbi nant @as, dasslebusn ledi iragmeng IADN cbmpishtl iesvirbre 4,0 dibpaipast decbases ad)laccate alo
partir 2de FHBVicHi*redrdRbtde clatesFigupa) Uil cdde dour laf cetuipye altalios K\EYdntdesuopeidids physica-on
4, 0 \Kil opai rebimiques bivoetes de | a carte de 20 restriction represent6e sur
la Figure 1, &YAgly: pour la cellulase alcaline K ayant |les proprites
physi co- chi ni qudie PEPI HRecAstivité BhzymeiGa/d s3I Bllg 2oitRuBia GMGotydreplus: elle présgnte
enzyme C., a yeﬁ/'a'PPactmth & eareia-aleemt%e-gwwd?ﬁeus ell e presente une

]Egl) bISS ezilﬂ : \é: '8!3 |t U Ia cg ulos bs ﬁl §%&Lvd$§qllébo&ﬁ le Pgltreégmﬂe@oggsude
cristalline, e::’at 5 %ﬁ?ﬁ‘g@:ﬂ@fmﬂaem mrgf’;l “Yhhenyl cel | obl osi de; (3)
Pl age de pHd(w [gﬂ ? s v., et pHoptlrrum Elle est active &

pH 4-13, avec Uy, «ap?af enﬁ’mge o4, S5 RuleBCUlE ool £ 1St

stable: 30 ,espect,vemej,tq;,;sm é8sla; ! a| sse reposer a 40- C pendant 10 m nutes
et 30 minutesys) @Iab@d@t%ﬁ\p&&t&bh&s%qﬂ“e%%&?%#&&%rﬁx&o&&ué pBir sbn &aidl>  (5)
Pl lage de tenper atiklest 2088 Yarsasiplel iRigecdd 10-68SE, addet dn¥ BmpbiatufePAdnah WivitorPgl*iCTUM
pour son acti @@)nfildntedRBhertCdnémentslians | a pl age | arge de 10-65 C, avec une

t enper at ur e opt i Sonnrctitdnest painhids par DGR, €aTIA| NEA) SEPRIGSIa 2dptiat; S chel at ants: 35
Son actvit6 nédinflpmee deshagdrectensioraclOTA, EGTA. NTA, STPP ou la zdolite; (7)

| nfl uence des agRontastivite pstipeu inbibdel par leSeels de sadipm dacities alfudhenaéne suifeniques finéhires
sel s de sodi ut/3).des eels dal sedibmbedialiyisuliata biterni(ERle s | el oiel padiymy fallg)isulfgie osters| s
de sodi um d' aIPR'WXSQJ'I'Wé&?*‘e( ) {8 sgls SSES)G'U"I ¢aciden poletine sulfoniauas (GOF) IR sels der sadium
est\er's “pol yoxii’é‘ft | EAgides g.gg;-sum ©e3FE). Jos dlgdsuiigntes e serium (SAS): des plir! éthers

sul f oni ques (5\ a" se%"'yg I§afs ey el iaciles gras (sels e sopiupl; lag chlofuips e gimathyt-

a- sui f on~s (a- dnc EI?PB?&%?%E*‘B@%%. um (SAS), les alkyl ethers
secondai res p(S yéi p% résesangeeux %té %l des gras (sels de sodium, les
chl orurgs de (@) :{é o,éc ( glh 'EhrU fgﬁrgagents tensio-actifs

anal ogues (8) @q, ente une forte rdsistance
aux proteases; sse nmol ecul a| re (m—t hode de chromat ographi e

sur gel): sEl #uemmfi&embmawan Réritier 8 hrarBhs ARDisdl) Bouvard st 8btoni? 2 phtiPG RERR BP-
reconbi nant 1988, damlehN ledit iradricht AADN SbAVRRINd SMUBn 2R0dHARSs dbl hSeDBd RNtArA de
partir ste FEESvicdn repréSdmiée kNt Figuiel @] ol &db tpodr 18 GeMiake dicalibiNKCRID GuRNdEfiAIe\dI BON
2,4 kil opai meendi@tiveses de | a carte de 50 restriction representoe sur
la Figure 2, et code pour la cellulase alcaline Ktolle quo definie a la
revendi cafi dilesmide recombinant qui contient un fragment d"ADN isolé, pouvant étre obtenu & partir de FERM BP-
1485, dans lequel ledit fragment d'ADN comprend environ 1,9 kilopaires de bases de la carte de
55 restriction représentée sur la Figure 3, et code pour la cellulase alcaline K telle que définie 3 la
revendication 4.
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6. Pl asm:de reconbi nant qu-i contient un fragnment d' ADN isold, pouvant Atre
obtenu & partir de FERM BP- 1485, dans lequel ledit fragnent d' ADN conprend

environ 1,9 kil opaires de bases gs éalaqag de_ 55 restriction
représentee sur la Figure 3, et Co our a cellulase alcaline Ktelle que
deflnie a |l a revendi cation 4. EP 0 273125 B1 7. M croorgani sne

r econbi naNmicRRkgamsthe tBorkirdit Portaht me@aﬁhuaaee&mmm & Bénitie tun FragrienB.@ABM §sol, ADN
i SOh6, pOoUPAEREnt &frd Eotent2epkrir Ao [FERKI BP- 1485, FikNbduiet 1ddtBitagmend RIADINO@hlend exebirdn
fragnent daARipaieeps ®ads @6t datdsdelebridibh @p@EsenEs stda Pigered, € eodeopooaln tdluklss
restricti oncatiepK eponibemomiss biysibicimioesisuivettescode pour |a cel l ul ase al caline
K ayast |es {@ragbriéf:t es physi cochi m ques suivantes: 5 (1) Activité:
El |l e pr6sent e Eheeprézontewine activitézgnaeme Ty, 2 savolarllgiagit sus|lg EME @ ide Plys. qllg PERANtect |
de plus, el|we g?"@%%fﬁ\!'@ opEYEe{Ca jobing falble Faliyilé @- M?WC et une fai bI e activitd
8- gl ucosi das@) E?Z cERRE frUBT'eG pour | e substrat: sur 12 OMC 1 a
cel Iul ose crisf qitﬁg la ﬁvpdéfzellulp ceg?qnatﬂv&gl Ieéfllo |gse et Ie p-mtroph nylcellobtostde
p- At Popheny®LEfge aquﬁf °"°°Sta°“ gg'g“’ﬂe pH dans laquelle elle est
active, et R "é""b 12, avec un pH optinum A

I

4 nslau le stab
9-10; (4) Plage, ‘ﬁg:‘fﬁ @%Béq ? o5 Tl mBBPhClo HARGEYIEOR L e
reposer a 40,(oRfBdaRk 5165 B m nutes, elle est sta
respegt i Veneg| pidhee Minparaie &n@l‘a&m@"s Jl5 ost active, et ﬁ)npg" hierd Spffunt Sdﬁpf‘oﬁﬁétléﬁe dans
laquel l e ell e end estbdile/@ns RiplabEidiys el 61653 CONt DAY TbrSEkiuré Bitimamtal ddldron b1 ce; est
active dans (epiniba@Riet &eake chtitah@-65 C. avec une tenperature optimum &
environ 40 C, (669 adiviIneeriaeinbiose RYEDTAS EGTE INTASSTPE ou BOsdoidCt Vi t € NSt  pas
i nhl bde par @Dithenda@éPageMs fnsi®ddiR:ou | a zeolite; (7) Influence des agents
tensi @ actifs: S@@activité est peu inhibBe pardés seistde seditm dacidasralkylb@etnosplionigeesdiedairesd e
sodj um d' aci @a8). &Eskselsbdmn 2dsine dlalkjlatiate sters| (EGBdés sels (o ASJium |dalkyigeliale edlers
sodidm d' al knalyoxpéfhaitngs 4ES) desssefsiig)sodiyne ¢'aciddsar-aikiing siifpnigues] (AQISk Jas seff figysadiuest er s
pol yoxy6t hy| Sefipss desijes grassa-suifpres (erSER)d [op ipfivisulfienatps desodivmf (SAR. togjafkyrfitiptre s
(ACS), |es smda@s SEMPUSHEnES, fos sels ¢Fagidpsieres (5pls de godiym)¢ 'eﬁergo"(fss dergimetnyl g
al kyl %ul f onaf! '§"a6\§‘° i ﬂgg@@“’"spégmsawwue& hers secondaires
pol yoxy6t hyl H%%"e"ﬁ: . des els de sodium, |les chlorures de
di nr nt hyl - 2@ ssp s:,gQ,La, ents tensio-actifs
anal ogues; P %rg ﬂf*{j esente une forte resistance
aux pgot eases; se no a| re rmlt hode de chromat ogr aphi e sur gel):

El | @ Pr € picfookfanithe retEhitkH Bortant 3 pAShide fddoififint Gt céhtierVuf raghIRBREITRsols,

T ecombi NaNboRaH: EREbbisHY A0paRE Ho FERMERKOTIES, AR toGlidi 1oGORighERI'ADN dohR@RE Brivirh ADN
i sol 6, pouyaikiopdites ¥e BReE BY! 1atcalellid tektrichbn FEBMNEBE 5448 Figud 2N& chb@rpiat 1alcaidiate
fragment dabdihb R @mp g lalr@endicatonkd, | opai res de bases de |a carte de
restrssction reprdsentde sur la Figure 2, et code pour |la cellulase alcaline
K tell e 9uiaisfganisnae ecérabirrastvriahit ma plasmidd recGbbirint duii condient ga fragmemt d'aBW idoenant
portant unppivant §irel ebteraopeutir iva ERYLBP- 1165 tdamsnipquehledit fragment td' ADNARINIPTend) bayiron
pouvant 8t {18 kildpairasde Hagea de o qdde FERRIEIM tep@Bentsd swda Figya @) oticods pouf Mg'lvbm

d' ADN conpplestige K talis auprdéiinio? lajrpvepdigalians’. de bases de |la carte de restriction
repre¥ent~e sur la Figure 3, et code pour la cellulase alcaline Ktelle quo
défrnie a la revendication 7. 45 50 55 16
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