EI5 0 265 832 Bl Descri ptlon BACKGROUND OF THE INVENTION 5 1) Field of the
| nvention This i nvention relates to a novel cellulase, a CMCase isol ated
fromthe cellulase, and a mcro abl e of producing the cellul ase.
10 2) Description of the Prior % a%efﬁsfgges consi st of a conplicated
enzymatic sysf em serving as a catalyst for an enzymatic reaction in which
cel | ul opesapdosi mi | ar pol ysacchari des are deconposed into gl ucose,
cel | obi ose or celloligosac- charides. Cellul ases are considered to be a
gener al BAGKGROUND QRINEMNVENNIONh are cal |l ed, dependi ng upon 15 the nmechani sm
of activity, [err] enzyne, Cx enzyne and bet a-gl ucosi dase, or
exo- bet 4) Geldiofdheinventioando- bet a- gl ucanase, cellobiase and the like. Over a
| ong term cellul ases have been studied mainly for the purpose of
ef f ect i vel Tpistvention sip 8 nevekcalidasy 2 EMGase isglated from haccellulase,and g iseorggpism
cel | ul as®® &prﬂ“lf’“ﬂ%%t?%?"?'ﬁ? mai nly on fungi bel onging to the genera
Tri chod I I , Acrenonium and Hum col a. However, the cel-
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pr ovi despimuiropteht anlkaihe sigs. cel | ul ase K enzyne as defined in claim1 having
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ER O 265 832 Bl BRI EF DESCRI PTI ON OF TEE DRAWNGS Fig. 1 is a graph show ng
a ‘grow’h tenperature range of Bacillus sp KSM 635; (FERM BP-1485); Fig. 2
is a graph showing a growth pHgpggsesPer Fig. 3 is a graph showing a
wor ki ng pH range of CMCase of alkaline cellulass K; Fig. 4 is a graph

showi ng pH stability; Fig. 5 is a graph showi-ng a working temeprature range
of CMBHREF RESCRIPTION ORTEECDRAWING® K, Fig. 6 is a graph show ng thernal
stability; Fig. 7 is a graph showing the relation between elution fraction
and actF'911t'93|9ﬁP'g§1°W@9|PGf?m Repsfiyje rangp(pf Bacilis gp KPM-635; FEGMAFH48Howi ng t he
rel at i o917t aeph ghawing agrowihrp se | is reacted and relative activity;

Fi g® 9 fie %'sgg hs@ﬂlﬂ%ﬁ’ggﬁewaég%?ﬂ%%f\%@ﬁefﬂ"f"ﬁ Kwhi ch CMcase | is

t r eat ed" g ing p ig. 10 h h | at
bet ween” p’e%aesenh o ron e B el g bt ve. Sori ity

Fi 11 f
EE BE% i §E°’£§ L1 ,gtwg,:uﬁz e %n:m;éggfpfi .
SpeC”U o m etr ﬁi ébn pH 3t w 9.: 1S ébtddland? Fosia 4

rel athpig QEW Eﬁﬁ@f&e ot urwfmém%ecmsﬁﬁ"ymﬁeg 14

s a gr ghys hovm ng the re atlon bet ween treatlng pH of CMCase |l and
resi duakg aﬁt is Mighayh stiowihg the relation Betsrbefbating QMdatkke 6 OMUa8d | B olophina@ssiiuaieact i on
temperaaéﬁr,,g of CMCase I'l (pH 9.0) and relative 20 activity; Fig. 16 is a
graph shigwi2nga U absotich spedrulel CRICEse It biaRd iwdgtichenper at ure for CMCase || (pH

. 9. 0) andigr®ds algraph showing/ihé valatibri isptwedn’ reactioapiUidr GldSase itand relaiyseectivityym of CMCase
I'1; andFigi ¥.is 4 Grapheshawing tharatiovibetvpen inaatimoys-Ldf ICBICase lband iresiviual eclisityy | sul f at e
el ect r oplgotsds a graplh siowiRa $hegrelhtion hekwdeh redctianttempdBature pieMGase 8 (cH 9N Bad tefatye
DESCRI Paatigh: OF THE | NVENTI ON AND PREFERRED EMBQODI MENTS The ni cr oor gani sm
used f oFi9piedeiagmplyshonias feyeiatioe Rotyess Jreatig ismapratyroties GMGase PO and alt he

f ol | owi ’H‘%‘vgeiﬁ coI ogi cal erties. The media used for classification of
strains”é&r suitahl e
stert 1 {34 0Vt ik F'l?rf?“t’:'!ﬁ%&?é‘?%d‘f‘e‘fy el shsbaranrogt SEaHE ity dare

ndfcat 8™ nposi ti ons of Test Media for Oassification (W% 35 Medi um

Eo BEg&@Bﬁoﬂ &Tﬁﬁﬁsw gﬁ%gsénngﬁﬁhﬁogac yg9ar 1.5 Medium 2:

Bacto pep{l'one nmeat extra 0 peptone 0.5; neat

extract ﬂle:'}mcr msr?r thtMgpertmcﬁ]ig the no@?-&*z?m&%&d?&i l% in\}gﬁtﬁ% hﬁg(thé %ﬁ&wnﬁ 3
Bacd,0 ng@bicidalprépertids. Mg intébia sed for dRBSHicAtidn! of Skkins &Hd ﬂsosl 400 24 ahEhnidiad
Bact 0 spgpb @mbutof steiliab 1©%i% 36diund carbondts (Nap CE)) slosd\(admass zaherw.se Ra6digd. pept one

0,7; glucose 0.5; NaCl 0.5 Medi um 8: Bacto peptone 3.0; neat extract
\0/ 3; Doohpositiohddf Tt IMetib or Claldiibatios yat%ei ne hydrochl oride 0.02; iron amoni um
citrate 0.05; Bacto agar-agar 0.5. Medium 9: Bact o peptone 1.5; neat

extssact Medidp 1| actBaste pépt@ie Osuimpad 9¢radt OF; Baphaagesegar1.9; NaCl 0. 5; 45

sodi um Medigm 2| f atBacio pedehe Obonpalmxtacti®3 t e 0. 04; ferrous sulfate 0.02; phenol
red 0. 08RduBdct o BegiaPerieg0-51meat REWrtdd MB!I 70 Bact o peptone 1.5; yeast
ext r act Mgdigm 45 LﬁiF'éPQEt%ne&F Q'G‘\‘)e"t[a@rq‘% B@‘Olae'aBa%‘{Q) agar-agar 1.5; [err] 0.02
Nedi um i"f"'“"‘%mnﬁ?f"ﬂr‘ﬁ O'p 0. 02 yeast extract 0.05; [err]
0.09 s I"§6 Bggto pe tone 5 meate""acto t‘% ‘1? zed separatel y through

filtrat PR geptned) t '
d: hy(r:ifog 8nlzr6 hos pLE?' pt n eaf gﬁ ; | UIB O(? @Sgg?%teﬁa&dr%ngo&l um

Br oot hyjap 'LB% actfwna 1 quc §/ee Bl biact

0. Og; CySte' “e hy &n 9srulfai($o oduﬁﬁ)‘iulﬂéno(bh i’aﬁ‘&u‘s‘ tath 0.
t hi osul fate 0. 008 acforaeg ganBNI um citrate 0.04; glucose pot assium

di hydr 08@Bium3B:  Bacto peptons 1.5; yeasd BREBIES: em@onelgtarcrpben@hpbed 108433 1egar-43@Ct O
agar-agar 1.5 Medisimgdd,.7H,800Ni um phosphate 0. 1; potassium
di hydr ogmaiph a$:p hainenddiuf Sihosphste 07 KGI 10081 yeadd extiactR05t Mg8QaVHD0R02; dugars 1foerr] O
0. Oéd (sterilized separately through filtration)
Medium 12: potassium monohydrogen phosphate 0.1; ammonium dihydrogen phosphate 0.1; sodium
citrate 0.2; MgSO4 + 7H20 0.03; NaCl 0.5; Bromothymol Blue 0.0024; Bacto agar-agar 1.5
Medium 13: yoast exiract 0.05; cysteine hydrochloride 0.01; sodium citrate 0.3; NaCl 0.5; sodium
) thiosulfate 0.008; iron ammonium citrate 0.04; glucose 0.02; potassium dihydrogen-
55 phosphate 0.15; phenol red 0.0012; Bacto agar-ajar 1.5
Medium 14: ammonium phosphate 0.1; potassium dihydrogenphosphate 0.05; sodium citrate 0.2;
Bacto agar-agar 1.5; MgSO; «7H,0 0.02
Medium 15: yeast extract 0.05; Na2SO, 0.1; KH2PO4 0.1; glucose 1.0; inorganic nitrogen sources
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Medi um 15: yeast extract 0.05; Na2SO4 0.1; KH2PO4 0.1; glucose 1.0;

i nor gani ¢ nitrogen sources 4 EP 0 265 832 Bl suitable anounts* Medi um
16: yeast extract 0.05; [err] gpgogsgaalgf; | norganic nitrogen sources
sui tabl e amounts **; [ERR] (sterillzed separately through filtration);
[ERR] 0.02 (dterilized separately through 5 filtration)
Medi um 17: Ki ng AvitablelaraonntsEi ken" (avai | abl: e from El ken Chem Co., Ltd.),

i ndi cat edMedimoutf: s ki era .05; NiiSOg 0B; KEPOH 0.1 Blukose 1.0( morganicatirager saumeBi ken
Chem Co., Ltd.), Buyiteble ameuntsihota®zs2HyBuP.0%h MESO: «4-PH0a 080% FeBPoTH QP01 agar
medi um " El ken" (E Kstavlized separalply, throughdiltiation); MUSOert7HzL) 8.0 (sietilized sapprately Xmough
Bact o® pept one 0, 25filrafiop 0. 25: yeast extract 0.25; mannitol 0.5; Bacto
agar - agar Mediyp 17 1ing A magiy ﬁl"ﬂ (ava"aahé'amrﬁéﬁ GPH""@? wid indicalediamaunte f r om

El ken Cheﬂ? iy, 18: Nﬂg'f "‘ﬁdh’m "Elen’ {availgs g 59, Lid), | g?:;%’ﬁ ne 0. 1;

NaCl 0. 5; i - L °3m‘t‘1‘ésnol red
): 5} 1.5,

g 801f2\/f? } ?@%ﬁ engga%{sg rggg P :t 8%ﬂn , gl ucose

( Hammer st el n, gﬁ ‘iLg 5 gl °1°er d| % 5.

Bact o agaﬂed’i\ﬂ@éa 96k LstE’:FnQB%rst kz%b 8. litoS mBéo, Vg bQﬁszp' C

Cbservat i ﬂ@dﬁ%Qthey HS0.5; %n&sé'ﬁ)ec |n ( % ﬁ%&gﬁrﬁ) ¥5: 1K

[err]isand make an fgEeSHEAICE0.0F gerr] ) [err]) at one

énd of the bacillus body. Perlflag I\/bt| lity: p03|t|ve G am st ai ni ng:

posi ti veMycdlogickhProgditizle of growth in var| ous nedia 25 (1) Meat broth and
agar-agar nedium (nmedium 1) The colony is circular in shape and is flat on

t he sur flaResultslobMieoscopid Obsenatiamny is white or yellowin color and is

seni -2eransparent and glossy. (2) Meat broth liquid medium (nmedium 2) 30

G owi ng ariie Be@bmh $izerdh04.to (.3 umrod.Stol 4.0 wm and inaketan ehdospere(0dall Brinf x2di um
3) G owtaRP ket ofifje bagilis lbpdy. (P45iﬂamtﬂ°iﬂt’ybmﬁmryeﬁ@t"| stpiningpesitivel t ur e (medi um
4) Not grovvlaﬁga (5) Litmus milk culture {(nediumb5) Coagul ati on and

pept oni Zat'P cS’fQ’P‘ﬁ‘B"h‘iaf'?é’s"??é'@atlve Because of the alkalinity of the

medi (ffh 5, i n coI or of t he trrus |s recognl zed. 3. Phy5| ol og| cal
e*‘@g‘f% e e i

P t
A M R e P R AR R ey

(2) MRte ecause of the aI kalinity of the nmedium
I\/Ethal, Rg'a Ig Eg‘&\adwm

&Ny Change, thus the judgenent being
| nmpossi bl §9) 7°£§llt ,}(g;tg,gﬁ,t,,q i Redit nfdaiuivegi tive. (4) Formation of indole
- dium 8

Towing and bededRb kvt WM 1 h respect to t he reaction agal nst an

| ndol e- pr @pmedt a.gthtgeﬁﬁn Stdbl dulire (a,@ayaﬁ,.;é" Ni ssan”, nmade by N ssui Seiyaku K K.)
and al so t oNotwowa®. or change wi th Kovacs' i ndol e reagent. * Sodiumnitrate
was aelded(s) tirbs diRoulae thasiamB)t rite was in 0.2025% anmoni um chl oride was |n
0. 158% and Coagulation and peptonization of the milk: negative. Because of the alkalinity of the medium 5, no
change in color of the litmus is recognized. '

s/ 3. Physiological Properties

(1) Reduction of nitrates and denitrification reaction
Reduction of nitric acid: positive.
Denitrification: negative {(medium 6).
{2) MR test (medium 7)
45 Because of the alkalinity of the medium, Methyl Red does not undergo any changs, thus the
judgement being impossible.
(3) VP test (medium 7)
Positive.
{4) Formation of indole (medium 8)
§0 Negative with respect to the reaction against an indole-producing test filter paper ("Nissan", made
by Nissui Seiyaku K.K.) and also to the color change with Kovacs' indols reagent.

-

* Sodium nitrate was added in 0.25%, sodium nitrite was in 0.2025%, ammonium chloride was in 0.158%, and
o ammonium phosphate was in 0.195% (each corresponding to 0.0412 N%).

** Sodium nitrate was added In an amount of 0.25%, sodium nitrite was in an amount of 0.2025%, ammonium
chioride was added in an amount of 0.158%, and ammonium phosphate was in an amount of 0.195% (each
corresponding to 0.0412 N%).



amoni um phosphate was In 0.195% (each corresponding to 0.0412 N&. 55 **
Sodi umsnitrate was added In an anmount of 0.25% sodiumnitrite was in an
~amount of 0.2025% ammoni um chlgy b 965 fdded In an amount of 0.158% and
ammoni um phosphate was In an amount of 0.195% (each corresponding to 0.0412 .
N9g . EP 0 265 832 Bl (5) Formation of hydrogen sulfide (nedium 9)

Negat i ve(s) fcﬁ)\atbtyd’rmumansulﬁde (sbdireB) A pl ate agar-agar medium i.e. medium

~ 10, which MNagatieen rendered acidic by the use of 4 NHCl is 5 negati ve
when det @ Hydmivdisloystareh or di nary det ection nmethod using the iodine reacti-on.
In the |i quiriptnegdl-agar madiung, be.medivari0ofhichdiatbrep rendered #ridiasbyriayeee ioteN HCls
Utilfty tﬁQWPt"\‘hP'@: determines)ti amnerdinary geradlion V@thOWQFmﬁﬁlgl'PNG%Cé?" dn the; ligeids' )
citric a®peiym ih formglian of solyble starghiis npgativenegat i ve. A |iquid nediumwhich 10 is

obt ai ned@hYiliy of fifrig 2¢id ng agar agar from t he medi um 12 and, instead. 0.05% of
yeast extr “‘I“s:1 o m 13 riste Ien s .

plate nedi "‘ml?gel P '\f( 'ar ar ge:‘a nd'Bﬁg "}95%? 'q '5 a?ﬁ@'d' !fcgcause

of t'fe a!s ity yy "Wéhd'guaﬂr T e aﬁl e gr oW h ?; respect
to a liqui NRAt dn r rdfigomthe
medi um 14,24 ¥ H:i" 'ﬁé% st é‘%ﬁug‘ tpos'ﬁdg Hl]‘L)tr I"lr' g,%ﬁa‘gﬂ % rrr%rganr C

ni trogen sQugfmsial W(ﬂé gro%&a%s\iﬁe it RSFHCBRARLIE méRiud Qhnichid oﬁi‘imealb&r I C

aci Gy Ni biinfiingPdghichgaHdmARTTEHA 14\iRd aliiing U594 1 Geddt &E&RT Nedi um cont ai ni ng
ery srrakayum.mu,nafsmeg‘amgaﬁadsns de8 IS positive with respect to nitric acid

Ni t r OUMedRIMA5: HEFIE tolpsdudbositivedst all PEMREEISRL Mitrdus \éeld ad¥EwPwniaM phosphate: 20

poSi tive. (MbdiumOTerake priasedf mediins chiadinhy cany B@ali Bmbun® dfi nmsdial Aaltseid i posttive i um
17) and respecptrssiiriblaeidtand jnitcigre acid. | Ayiwtonipal ¢hinridd: | psewaibpasitivp. Aewnfohivwo rpbesphatee) i n

t he i ngpdditimedi um (nedium 18). Gowing in a potato/dextrose/ agar-agar

medi um ((ReBomation ghdyamid in a manni tol /yeast extract/agar-agar medi um 25

(medi um 20)N°b9rPW'ma'géh°|WW?Q*P"r@?[é'eféﬂ};)[%dﬂ?f@@mt“ﬁ@m of d;/ (10) Ur ease

Medi um 21: Lght vellowviinueivinanae, deresserspici thacKing Brinediem (asivm; 19). Frownairs 8| er ' s

reagent RRIEOAYFFPRIREATE fredium, dRRsm 19 argh@narmqn@&'/rerﬁ P aagRERpPl Me9Y™and
cul t¥vat f '”NZO{%"TPP@@&H? '°6?°(j‘afﬂi"‘§r‘r?""ﬂ’? PLIPS 2 (Chrr stensen's urea rredr um

to which®

ammoni a g ﬁ'@ég‘i %g E%S& a?f\?@““""% ki °§i.aowg" N%f; '5 °'Q red
fromthe tu}eerné?i wﬂ&he%'ag

testgd by, amr er( %ssfe?@ rft"’lvas doﬁ%i?méd“aﬁ ‘?erﬁffv‘ 'dr'"Bh

0 5, 1. Om%B}Gn %n@cﬁltﬂ&hoﬁ Bﬁm@ﬁr@&HP&&ﬁisﬁ\' Réhas whist Q&t@&bﬁehaﬁ&r?g) b &‘ﬁé‘entra—
" Posi t i Veon iR the nd@im ik ¥£0.1, 102, 619)t.0Gh@B0% of e prdsippbsifion ofé yﬁﬁcﬁmPOS' tive. (13)
Fa(nge of (1% Oxdals (Medi UM 23) A tenperature gradient incubator was used for

shaki ng cul"Positee'i ot "Aagativet igpat cledst tube for 3 days. The grow ng tenperature
rangs wa$12jCaatas20 to [err] and an optinmum grow ng tenperature range was
from 40 Pgitveo 37 C (Fig. 1). In order to determne a pH range for
growt h, #13} Bange ofXovgufmbdioned) i n whi ch the concentration of [err] in the
medi um 23 viatsmesreivg atedien "a,ch%atr:gya%meﬂ for shialing piure fin anHatyprdtast ibe 1003 daysy Bwul t it
s ;f oun@rowing tempRiature raRgerigs fiem 26 yts * G/éﬁd 1 eR¥MgmiaPwing tepReraliie Bpas YASIHPHr owi ng

pH r‘t&ngezg\&syf?éﬁ‘ﬁ &5 to 10.2 F| . On the ot her. hand, vvhen the pH of
t he medi ’é’ef ’8 ar"r'ega PHy/a19 : ﬁ: %"‘ F‘ ‘f: "f(;mli' ft“%‘“d@"’“ the 0] E‘“{ [%{1 t he
grow ng e growmg p gegr’rlrﬁa%sl flr‘om :t)gtrmum ggcgwgﬁgn p ;?\Jge was%sroré\ o 10.2
(Frg 2). On the other hand, when the pH of the medium was controlled by the use of K2COg, it was
45 -found that the growing amount was very small and the optimum growmg pH was about 9.
(14) Behavior on oxygen
Aerobic.

(15) O-F test
Undergoing no change in color because of the alkalinity and growing only in an aerobic condition.
50 (16) Utility of Sugars (medium 11)
Utilizable carbon sources: D-ribose, L-arabinose, D-xylose, D-glucose, D-mannose, D-fructose, mait-
0se, sucrose, trehalose, mannitol, inositol, and glycerin.
Non-utilizable carbon sources: D-galactose, lactose, sorbutol starch, dextrin, and raffinose.
(17) Hydrolysis of casein {medium 24)
56 Microorganism was grown up in an agar-agar plate culture, into which 30% trichloroacetic acid was
poured for judgement, revealing that any transparent zone was not formed around the bacillus colonies,
from which it was judged as negative.
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(14) Behavi‘or on oxygen Aerobic. (15) O F test Undergoi ng no change in
col or because of the alkalinity and growng only in an aerobic condition.
50 (16) Wility of Sugars (npgligwgsadd ghti!izable carbon sources:
D-ribose, L-arabinose, D xylose, Dgl ucose, D -mannose, D-fructose, malt-

ose, sucrose, .trehalose, marlnitol, inositol, and glycerin. Non-utilizable
car bon w@eyLRega@mmebt-fgalmiettose, | act ose, sor bi 'gol , starch, dextrin, and
r af f i nose.As(slshpwi-Hp delgdé y.ictin @stiveliatinkis ésserdial dontid 4yowdb M cr oor gani sm was

grown up in an agar-agar plate culture, into which 30%trichloroacetic acid
was poured for judgenment, revealingfablmdt any transparent zone was not
forfred around the bacillus colonies, fromwhich It was judged as negative.

6  EP 0.26p 86&08ihaéok%)vﬁﬁ\wu§/ﬁﬁeqtnég% of\Grbivth SN BaBillddSs r@msdagmn in Table 1,
biotin (desthiobiotin) is essent [ aI ,Jf or qmo,ggnmm& Cbncentrati on
of Vitamn ( 1 0 owth of Bacillus sp KSM935

(Absor bance, | QF ?'h Desthiobiotin 10

0. 061 ®.001 4.6 4B 01 0

4.6 0 001 0. 00 -o 48 3 0 - 0.01
4.4 nil 0 0.001 0.0 Referedte is made tp Bergey's
Mannual of d=t er @ nati ve| Bac®&#i ol ogy, eighth edttion, with rgspect to the

aboy)e mycol ofr cal proper,t“l es, W|th tlhe result trm; t he presen strain is

consi dered aS—a—spore—ter-rg—20—Fmeroorgant-sirbetongt .15 +6—t he genus
Baci | | us, However, 5| ce the t stra n doe no eu
but grg%;xm sl s ':% E%f* g ey, qup sl :s’baé": ggﬁ;gjr%f%nm ly
?gpgﬁﬁipo i ot Slemiel SPGB 7;@} %"33%% B %ut"gi
| ] d' as
Sci entaikﬂ‘b SO BYan she%m,c B o Sinl W bﬁi e o

baci | Mlcrwréh‘ﬁfsﬂg' ool lohtiit | Solle ty%ess (Tok Cﬂidﬁ ean a d.msslﬁéhe& i knerﬂfcﬁht i es of

the prgsdglin fdulrdityd do not coinci de wit those of known al kal ophi | i

baci | I'l', pdckife D& 58blogidal ProPerieds ofd@6 brébeit esiraih "RUnd ScofciBd Whth #idsé it rkn@m named

Bac#l Iatksco;mc loadwli, the3presentlrainhas O¥endRRAGHIISR adfovdr Bl ANA.na®&Y Bacalis Eh1RSM-

Fer mergag ahdid nbie 8apasint as FERNT Noltee720dt thé aFp@ientation IRedeaeh mstadel ot agan, o1 al kal i ne

cel | ul askor Ehebyrodubiion L @lkalihe icbliplashio\bg tieouse | of thieboemgeeh imiunorddaism. Bagdlusssp

KSM 63GM-a3bcthe Srain of BrcillBasy K$NME35qr HESRHiBBE coktivateddn w amadiumt toi podyed dlkalinet ed i n
nﬁdlcamatso&ﬁrh@mgd& Sublpétertto 30 ordiewy ahzume pidiigatiorsmethaddeiselate gndspulifydet ed to an

Qr di nar yFas ugtion by i fermestation pialkaling qeliuldse §| o suitakigme fw.m iisf sterlized sogly ast ye

pr odudwestivg apd, the skraie Ak Bacllesspof SMIPISAFERM BRAGSY [sdansulpted iy the mpdiysp.dolowetvum i s

st er i |shaking o gerplion spipRer igultivalionpt 24 ¢ 4956 %’PfP"éP'Yl g7 2R3 57 °(Cy for 4 rg;ﬂk%%%“( FERM

- 14823P1s e jopigiaer) Wheadhq P s\ fiupe RGO
E Ei iﬁe‘ﬂ,‘&‘ﬁg{% a\‘)’éﬁfﬂ ’“"z"%‘ﬁef "'g éﬂé}"&‘{‘ o ol VeF?’?FH"?g‘?’('PS %"QPB'PWT to 4
5

days c{gon ' b:narl?? ?e regle adl n |otne<9 nlit e% go(arc% andS I nce
t he prc%&? bs bntaif hgh%nm L
i ltr te,

'rm:é rpgou%p % ino tuH gmfatg ar@m&t
amountchfa ideA BmAbHilnt BRYSBHate? bodRiHy .tuaabé ﬁmdtthef'rﬁé and nra,i Usdal, 88anHourt Béin %&al ' ne
cel Ul gse, disdrfblAcice Foadt Sitrhd:FNafnafioih)i sBidinb RidalOmedd bkiiaBi Bébions,HyBRS AfbBRerc ar bon
SOUT CadmCRMean ARE, td¥os gounds UdoRorREH Wilmed! hedtRaton Rinifies) i) IZEQSAJR) #hd e
Criti amé..Exérfplesi of $isadamon sotkdos MGGty (St AtResSsubingsl dhefe bianaitgrapaber, GrGikdrg pspesliCh as
anmoni savdusi dnd alfedike, anthBasteUmalsssids| intett, suganTOMY, Aviaet] Oelicihdiocattore xylamypatin anhthe
phogpHiag¢. Furtiseo diilizablen carpont soursesdingiide, for kemplavibogeo prabigriseit ylosergiubgse.oreamosel our ,
corn Stuclegs. malipsersucroses drafialpse. arancitol, ynositol glyserin aed the Piken randh mseia acidsaguehl a2 neal
meat eaceticersid, citie aeid med theylile- d\ny Ajefip woieg combinptipns; ef;ﬁb@arWRMI and cgypgresouigeounds,
cott orf"aye'?fd ugeid| andhg nutigRt SPuyGes éhoul%mtfqeéxn'tedxjtq 0??9""2‘(33‘193 ideyfrony #@se he
|i ke. irgradianiserhophosiqaeid-and ingroaaip, ﬁ?“é &uchiag of Mg Cata Mn**s 755 G s Neth Kaanddthenf f |

br agy, 1k? ,sf n .@fy merlgmlqﬁ{rp)?rag }:) nutnent sources may be suitably added to the medium.
The alkaline cellilase K may be ned from the thus obtained culture product according to any

known techniques of collection and purification of ordinary enzymes as will be particularly described in
examples appearing hereinafter.

For instance, the culture product may be subjected to centrifugal separation or ultrafiltration to separate
the bacillus cells. The resultant culture broth are subjected to.ordinary isolation methods including, for
example, salting-out, isoelectric precipitation, solvent precipitation (using methanol, ethanol, isopropanol or
the like), thereby separating the protein as a precipitate. Alternatively, ultrafiliration (e.g. Diaflow Membrane
YC, available from Amicon Co., Ltd.) may be used for concentration to obtain alkaline cellulase K. After
precipitation in ammonium sulfate (30 to 70% saturated fraction) for the salting-out method or 75% ethanol

" 85
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sawdust and the like, and waste nol asses, invert sugar, CMC, Avicel,
cellulosic cotton, xylan, pectin and the |like. Further utilizable carbon
sources include, for exanple, ridaQpses @bady onse, xylose, glucose, nmannose,
fructose, maltose, sucrose, trehalose, mannitol, inositol, glycerin and the
li ke, and organic acids such as acetic acid, citric acid and the |ike. Any
medi a uBt e soKeHD blRGibiatoNsmethod, iRSdhzythed MEy B6) ﬁlm?éib eéntringallySpsraes ondygaliae talsed
and t heohait # fresab-disd posdes. Thh @asatiing oy be offéctatl b én brdina prosqieei siichcasatiaysis oAsi de
from t hed ditratiog rugitg Serthedex Kh2fsprhibe like. Moiedvearins puritivatiaendf thesankyms is podsiblesbyod

[err] asuiabieheombinition ofafrd exaniplen e brdsearapatits chimptogiaphya Arlion pxphange chreraategraphit r i ent
sour @esumvasgma@mrwml% anch meiegyiay piever gl chtomatpgrarby d@ing Serhadex kY nay
be obt aPig® from the thus obtained culture product according to any known

t echni quedhtesyiignt pikalipe enljulags K g thejinvention hays "‘81‘°"8‘?"BH PRFISH! e A)erRee! BePeiP  be
parti cuI arl é described in exanpl es appearing hereinafter. For instance, the

cul tg(;e b‘f"b" ct may be subjected to centri fugal separ ati on or
ultratiltration to seeg]araththe N tceI ew(,er's' Ak ¢ re broth
i f‘:s&:se;?%%“ g ’L’;‘%“ﬁt Ja%&@ R U R -

] A| I is>call Al i ,
et hanofs B BaROL o o Eﬁ oGBS achiHR 4¢Pk} Conk Aol Ot €1

as a.pr sdoabssata@uvs ﬁeéueasseva%h y:elloUl gB§a€$HaMer adamo,{ eheJenzymhebilgRKy MBNGN Bge YC,
ayaj | ab ,gﬁcfarﬁagmoﬁnm:@|.be,§tgg.nﬁro,5myo|be used for concentration to obtain
alkaline cellulase K After precipitation in anmoniumsulfate (30 to 70%

sat ur at @ylsibsedtd spaticity or t he sal ti ng-out nmethod or 75% et hanol 7 EP 0 265
832 Bl for the solvent precipitation nethod, the enzyne may be filtered,
centee f ugdheé yikaiep zeltagd Kdas che sdegladation activitt en mylan, famglesse deitrine deqimviokdin .and’ he
desal t i caydaleny THecAVishiRsscand dFPPgsecastivitied iareaabput1.336 @bl the CMOassh aclivitydThel gegradation gel
filtrat aalivityegithecprtificial suhsbiate of. pariiraphenylnslidbjoide (PNBE)wss @bout 1.5t 1% eifthecGMGase of

t he enz§wBtyi(5abpidsi bl e by a suitabl e combination of, for exanple, a hydroxy
apatite chromatography, an ion exchange chromat ography 5 using
DEAE-2§ephadex or DEAE-cel |l ul ose and & gq‘ﬁﬂecul ar sieve gel chromatography
usi ng Sephadex or Biqg-gel. The resultant alkaline cellulase K of the

i nvention have the f @l haloh oftEnpmyes (sﬁecuarpdtnmhecmlstgzﬁferpzymgqrti es. (1) Activity
The present enzyme hds Fohost Ja&%ynitTC AcTT VI Y, of —actimgl on CMC. However,
it alsio acts on phosphgiigg.ge! ol | en cel | l,ose and has such action

. Speciticities as exhi bléméggean activity as ggg enzyne actjng on crystalline
el lul ose (cellul osiq ogpggn) or RAvicel whicRad s cell.ul ose having high
gl“ﬂ/Stéﬂ linity (i.e. /\Vl%blagee) apd an acti vi1t1y of a [erf]enzyne typical of

which is a filterpap L gl at etvty—t rruaatf, atret beta- 15

gl ucaesi dase activity &&NEJ_Eﬂﬁféﬁf Hhd cellooligosaccharide. In addition,
the enzyne slightly acts on the artificial substrate of PNPC to |iberate
p- ni trophenol. (2) Substrate specificity 20 The al kaline cellul ase K
has. no Woadarterd epimireivoskingpHxyl an, anyl ose, dextrin, pectin, inulin and
cafgdol an. The Avicel ase and FPDase activities are about 0.3% of the CMCase
acti v ty. Trmeorkiagpt ghihe gigsemt enzyme i# fom ¢4 iec! 2aang jthj aplingym worlieg pl iscapprpximately

p- Ni troé ﬁ}q 10cé‘|*%?8§|°85’iWPGPPW§SQHW(F29§HO 1.8% of the CMCase

act|V|t§ g% & Table 2
Action oY a‘f’g} SpeC| fc Activity (units/g of enzyne) [err]-d ucosi dase
Stable pH values, which are determPuE) Ef‘ Ig\z) “%y.stan in buffer solutions of different %Hgat%cése

298 ﬁgDﬁ:? %0 minutes and 30 minutes espectively, and to 10 1.1
{Fi 4) When allow d to

35 stand at §-C, the pH.is 4 to 11 2 S5 o0l o[t 'rNdn V" (3)° Wl e fg"p7 BRE 0Pt i num

wor ki ng pH 40 %e wor ki ng pH of the present enzyne is from4 to 12 and

t he - opt gy Wahivg idrpB@tuRiaigd aRPRER Gh YenfgeRafited t0 10. At about a pH of

10. 5,50t|r(1ere ?gpegrgs a sﬁ?)ul der lE‘dF(;eméItn 3). (4) pH stability 45 Stabl e pH

val ues, WTihe presént ert@ine Woik$ mch Waisle hiperatuiaGarige o frdhin 610 100 85 F ¢.eWhef AelibachidiSis Of

di ffer eaﬁec{e&lsm Bglychd blffr sbiation IdH 9yifer 20 @snusasthé3Sorking aptidem teiperatufeds foantd th wel v,

from 4. Bbautd0rG.(Bg.&hd 6.8 to 10 (Fig. 4). Wen allowed to

55 (6) Thermal stability

When thermally treated in a glycine buffer solution (pH 9) at different temperatures for 20 minutes, the
present enzyme is not inactivated at all at about 40° C, and has a residual activity of about 50% at 60°C
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Stand at [err], the pHis 4 to 11 and is stable over at |east one nonth.
(5) Working tenperature range and wor ki ng opti num tenperature 50 The
present enzyne works in a w de tEpEeL,Ps girange of from[err] Wen the
reaction is effected in a glycine er soI ption (pH 9) for 20 m nutes,

t he wor ki ng ogotlrrumterrperature Is found to be about 40 * C (Fig. 5). 55
(6) Theransmbboot 25t dt 70 4C §aes). t hermal |y treated in a glycine buffer solution
(pH 9) at different tenperatures for 20 mnutés, the present enzyne i s not
i nacti vdldtbaswinguinbthals obdnzymatid ctiGiesandiprbtains a resi dual activity of about 50%
at [err] 8 EP 0 265 832 Bl and about 25%at 70 * C (Fig. 6). (7)
Measu#i ng(in@Mbaselectivly enzymatic activities and proteins 5 (i) CMCase
activity 0. 0.ywlgien a‘m@ﬂi@’lﬁ@" wesl addeddin asubstratel shiuion epmposadted 6.2 ad of GMG @i5MdN
conposed 84 "@J 023 HPMcﬂ‘YC ayipn (ph), 10) gpd @7 m oftdeipmizerl waterfellowed byoreaddien &t i on
(pH 9.0) 4¢ AféPéP @wfm'eﬂctw"f sycHaseRh a%@@a@taiwyw daie"muﬁdfbve f or

sp@geﬁlly nml é 05 ml of
HT"P‘P?? ?" °r'2g ﬁ'ﬁ ﬂ‘d Nor e

20 minute '5"" P"
quant i’t at ? t'° a 19?,
speci fi cal { m s gr:e onz le of pro ucmg
reaction rép CI'I d. conditions
devel opmea éng a I |on W el onl zed

wet e, T b R B a%m&s&%sosm Y- Gbn 30 ,m;&a ,&ﬁtﬁ%@&n%ﬁﬁ e
eQzyne ti Lmbl di'ﬁtpﬁésfm fiSSsoliA (BH1Y.9) ahéo@'&nﬁﬁ'ﬁ'l*ﬂbc igrh. Ry diter _
capabl e Obf PP HELOIGnd FFURN 61 GioidhiEEAT wakeh WeRSZMAEH in"teis loRier! I byOJubﬁétmg eh%e in
one i nut eestiaAtEFes iphftroptidndl G EikHMBINDRAOE MM 2Bt of(the dnzlRE B4PRNS bit Iberaing 1
activity afmolINRés gHhitrophenol in Aneriiniitelidder thé1BboveE condiitidnd/Wassdtdminecbdstionslumt 30 C on
1.0/ ndo of (iif} Avieslasb mahFPDabadctiviies cont ai ni ng 100 [err] of a phosphate buffer
sol ut i on ( p12 il i R resaciidn Goldtioh éar mppasufemBIiBENG SMGase aGivity wistpriovided, &if whieh theing ds 0. 3
m of 1 Mugedringtead ofithg CMCsubsatrhte cROInipndf Awich! {iderie inc.werracbulisabibeelofi arfilteripager bavihgre,
fol | owed Midthsei|§5eem pnsp tehath picSs e ((iten Papercer deterrnination bicasthilase activith. dpyonlis. 5 at
400 nm THReecHrp Emtebb#et?rﬁw@mﬂ@ec%ﬂﬁafBP@e@pﬂvabeﬁnaqmon@ of tecanzymep¢apphieoef
p- Ni t%oph@ﬁfﬂ"“q h “e1ekofpdiiging sudsn splcyiaiRel agriFesee Urﬂ?Pt"i"b&‘%"Ws‘hﬂé QP Redliensas

5‘3@

one unit. ter 'f‘?q gé O M| ase and FPDase activities d@‘? @ aAs:ﬁex?\ﬁ{(léﬁ
| uti ' in Assa
there 323 RS st mﬁs%gfmm%ﬁgmgg JRPRE (Nerk 1 nc. )

or a r paper having a width of 0.5 cmand a | ength of
5cm f| t'@'&‘%%’%&*" m?%*‘?erm nation of cellulase activity, Toyo No. 51-
Speci fic) , THehiekistthte BF TaR Tdkye By A¥tbrgEHtP RCcHRIhoMEgloRS Sn- %;%{aé{ér tis&B as A tedRHAUN
the QBANIHRor RRAPMEst Rhportant factor. AKEIMG IcBifiade %§ refPdatddSHH EOE (B4 G), EGTA
cal cul ates! mng, TAIDSSHM), éd&luﬁﬂﬂpdiﬂpﬁ&ﬁlﬁtel{@w 50 RMMAY SediBE] MginfhS d¥ierhine a
det er i NEuBACHME bikrzhy infifehss)was 6 rébogHideb.at i ve determi nation of proteins was
effected by the use of Bio Lad Protein Assay Kit (Bio Lad Co., Ltd.) and
bovi ne d9rnfereb bipmteinassss used for cal cul ati on as a standard pr otein. 30 (8)
I nfl uence of chelating agents The resistance of an enzyme for detergents to
chet at i ng Rrgteinesss functiomtolimpriovbethe detgbnersof detergent coranpsiianspissirtingin itiisa inbiter ofost
i nporParseurseietiyiner impreed the detergancy byaadsling collylases i proteesscrontpinig ERISTYRNMS R0k thisl) |
EGTA (0. F’S'Pﬁ‘m it inrazegsgry o (FRYSTY 8% sRaurement; thas | cplvissespian ftergenis e “Qd‘yﬁ@Wmd)byand
zeol i te c"l"os‘iPé‘t BFiRiRiA dhey actity, Allaline, spilulges K\/jeg g ggg¢h tresigtapes terachialivc e
was not ¥ o3 Tgf) defergeps & AP R Mpgiees filkeass anst iy @15}1%{'9@5""?{}{%‘1‘?'%9% 0
i mpr oy, e(??lé’ 4% y of detergent conpositions. Accordingly, it is a
rratter of 40 course to further inprove the detergency by adding cellul ases
t o proteinase-containing detergents. For thisfpurpose, it is necessary to
satisfy the requirenent that cellulases for detergents are not hydrol yzed
by proteinase and can stably naintain the activity. Al kaline cellulase K
has aspgood resi stance to actually enpl oyed proteinases for detergents (e.g.
APl - 21, Maxat ase, Al kal ase and the Ilke) and ordi nary proteinases (e.g.
pronase) (Table 3). 45 50



55 9 ¢ EPO 265 832Bl1 Table 3 5 Added Protei nase

Concentration Rel ati ve Residual (wt% Activity (%9* -10
APl - 21 P 98 ( Showa
Denko) : . 0. OZEP 2Bl 100 0.2

114 15 Maxat ase 0. 002 113
(G st) ‘ ~0.02 , 199 0.2

99 Al kal ase ThDH 3 : 110 ( Novo)
0. 02 108 0.2 99 Pronase

0. 002 Q9 30 __ (Signm) :

0.02 - 98 0.2 : 102 35
*Treated Afded BnpteinaspciivLonreptrzbion Relakive Regiduad hours. The
activity of an enzynme preparati ofwe®r treated vistieken &%) *00% and the
activity of the 40 respective treated preparations was indicated
as _an i neex-t-eo—t+he—pof—tteat-ed—preparat-tof——do—{ttor—tafverce—af—-net al s

Di v3l ent al,41 ONS [err]and thspléﬁ) at a suitabl € oncentration give an
effect of “InhiDition. A slight degree of inhibition1s experienced by neans
of rmonol odSdeua Penka) and p- chi®srBrer curi benzoate. 18D (11) Influence of
surface active agents Al kaline cg]2ul ase K suffers 1j4tle inhibition of
actiyity by means of various surface active agents such as, for exanple,
LAS, ‘AS, ES, ACS, alpha-SFE, SAS, polyoxyethyl ene secondary al kyl ethers,
fatty aci Maxaltiase sodi um salts),0a002 di net hyi di al kyLE3moni um chl ori de. 55
10 EP O 6‘:1)832 Bl (12) Mbl ec Itg% wei ght (gel chr%at ogr aphy usi ng
Sephadex Havi ng a maxi rrum(gb at 180,000 10,000 (Fig. 7). The

al kad i ne cellul ase K of the invehi2on as conpared wi%h known cellul ases has
the followwng 5 properties. The present al kaline cellulase has an opti num
pH in a high pH range and is thus clearly distingui shglbl e fromcellul ases,
whi ch hav@%é‘rﬂ@gﬁq mum pH in an 21082 range, of mol ¥&8 or gerns belonging to
t he gener gNbvigghoderma, Penicillgue2 Aspergillus ("8 ul ases" by Kazut oshi
Ni s# zawa, Tokyo Nankodo, 1974), Af remoni um (Japanige Pat ent Publ i cation
No. 59-166081). Hum col a (Japanest®Patent Publication”No. 61 10 16316) and
the like. When conpared with the al kaline cellul ase disclosed in Japanese
Patent Pubjjgation No. 50-28515,,thes present al kalinggcellul ase has a

ol geul ar “wel'g havi ng a maxi rrum:a‘geak at 180,000 [erT] 10,000. On the

ot her handSigma)known cel | ul ase ®e@2a nol ecul ar wei gd8 of 15,000 to 30, 000.

. Th Il ul f Bacill No. .
Jhe cellulase of Bacillus o,_z 102

35 *Preated with the respective proteinases at 15°C for 12
hours. The activity of an enzyme preparation not
_ treated was taken as 100% and the activity of the
Nt regspective treated preparations was indicated as an
index to the non-treated preparation.

45 (10) Influence of metals

Divalent metal ions (Hg?*, Cu?* and the like) at a suitable concentration give an effect of inhibition. A
slight degree of inhibition is experienced by means of monoiodoacetic acid and E—chloromercuribenzoate.

50 (11) influence of surface active agents
_ Alkaline cellulase K suffers Jittle inhibition of activity by means of various surface active agents such as,
for example, LAS, AS, ES, AOS, alpha-SFE, SAS, polyoxyethylens secondary alkyl ethers, fatty acid salts

_ {sodium salts), and dimethylidialkylammonium chioride.
§5.
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1139 Had a nol ecul ar wei ght of 92,000. Mreover, other physical and
chem cal properties are different from15 those of these known cell ul ases.
Thus, the present cellulase is clqpad %%@ { hgui shabl e from these
cel l ul ases. For obtaining CMCase an se Il fromthe al kaline
cellulase K, the alkaline cellulase Kis purified by means of a preparative
hi gh per {12y mawcoler weightijgel chidmatogriphg Ly Sephaleh GOOPXy apatite chromat ography
and a DEAE- Toyopear!| chronmatography and the like, thereby Isolating the
respect i ve Hedmgst mddnaunt gaak GVIBA0S + 1080Qi(FGVDase 11 have different nolecul ar
wei ghts andhelalkgling  cotilldsy K lotithgi hgnmnogﬂemmta@dswmgmow celidases hast the dellowing)
" they canprerisgpar at ed from each ot her elution using a |linear

concent r at iTBhPrgseatalieline cofulasgms ap gptimun F[béAEJ“Pb (jenge F"ddﬁP‘Bﬁ%{?ad Y digtipgyishabie o
t hus obt E:i:c'?] Sﬂ“‘Eﬁ?Ed@'é’h I“a‘ffrﬂﬂ WE"’ ‘Ig;‘?;é’?&'?@ ree GPP?)W Q?Q“ @PQ Pé@: 99(‘96{:as e
l: 25 (1 Mt ng
on CMC, °FFa§at té’ Bb"&?f‘f"é N8n59§1?8986n(ﬂ5[95’3&é‘i' '?%F ?‘@1‘. PE@'F‘FP; 5‘§ and

has“sdth tl‘fl ct i of
. he n celfalS i Pat Fy l)ll 'o a‘ﬂ) %y
(A e asr% ‘c.,, c:% i i Fool
ich isg h‘hﬁﬁg@%&g mﬁg rg% dlter
paper de@{sﬂ M‘Qmﬂféé d@ﬂ; Vﬁfghepﬁy aH&&v% %?op%"gﬁést on 6119“ ng
on: celd Ofpb4asH thadstk Je £ PRRCthe prbdeHEcoiul ﬁm&ﬁgunshiblesfrd Yelidfa
PNPG whi ch Fb.soumn@rdm 256 | 3h0 GMEASS I it Qikhiid BOIBIBSS 1) 1! olikiB REkRses K §5unﬁ68
Subst r at py mp&eiof 4 proparativé Mg FBHErMASDe liYfiid YhrethatdghPhy) a@G@Bly 2R/ eoniatogiapty dhd/Case
acti vi t ya aEdedrampad ahfomaiogridphy RS - iRe, théicbyEdidlingl e réspbdtive dnsthenBetMsRe and
FPDase aaid GMCdsed hpwer differeat inbledulay Weighté andosidctrically i chargif\Brapettieg stiytlilyd Gorciastanes, t v
i s\gbwt thdy Sart e SepBited Tminl eack! pther(Qyy ¢lition asihg e linean doncertrationsgrattient einlyaQll ingthedi ng
acti vi t yDBAE-Foybrear! chaerpdtegsaphy.dextrin, 40 pectin, inulin and curdlan. Table
4 Subst r at dhe thupyebtained GMEdse | and CMCase Il havertbe/fallowing ppertiesi t y (speci fic
activity, units/ng of protein) of CMCase | CMC
6 56 Fil PMPaedper 0. 020 Avi ceI
0.0193%%0 Cel | obi ose 0. 010 PNPC
0. 099 55(1)f‘§‘)"t"\/‘brk| ng pH and opt| mum wor Ki ng pH The vvorkl ng pH of the
present enzrne IS from 6 to

e
T e R e dﬁgf i”iiv“%”ﬁgg}’ s T
about % ty of a%f% %ﬁ & her 3&05& ghiogéf?w a.e;e)Q s

co dsE actwuty of

determ ne&n@xn oAb 38 EdhBolifdsaRRatd ﬁl&mrr‘n v it o,dbm@m .srah' aMifididi €S
[ er r] sfoeratelio MiAdte BRfogkBREUr i Ng a resi dual ac VI ty As a result, the
enzynme was very stable at a pH of from5 5 to 12 and was not i nacti vat ed

(Fi g. 3®) (2) 6Gstrdvegmuifiditng met hods of enzymatic activities and protein The
CMCase activity, PNPC degrading activity, Avicelase and FPDase activity,

and t he corvhemtaincdctivit} ©f [he presen Snayeeds head\Gasel activityt énd hes aleoul@.8% Olbhsers onning h

t he al kameinactyity, biAvicsiasel@nd FBasy\betikitiesC @tiyig). AvearificilciNRS degrddingoackiinés abpiti num
t eqper at & de Ti§E (Teik th @ntteerplberaiand. dt rag mgleanyf de@itiing: activityi an xyjani mylosey rrigdring f
from o pestip.dulinandyydianyr ef erable 15 tenperature range is from22 to [err].
The opti mum worki ng tenperature of the present enzyne is [err]. The present
enzynme has a good resistance at |ow t Mt at ure and has about 50% of the

activity at a lQw tenperature of [err] (Fig. 10), (7) Thermal stability 20
o Substrate to be Reacted Enzymatic Activity .
{specific activity, units/mg of protein) of CMCase |
CcMC 6.56
Filter Paper 0.020
: Avicel 0.019
50 Cellobiose 0.010
PNPC 0.099
" 58 (3) Working pH and optimum working pH

The working pH of the present enzyme is from 3 t0 12.5 and the optimum working pH is from 6 to 11.5
(Fig. 8). The pH at which the working is the highest is about 9.5.
The working pH range with respect to PNPC is from 4 to 11 and the optimum pH is about 7.

11
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When thermally treated at [err] for 30 nminutes, the enzyne has residual
activity of about 50% (in glycine buffer solution: pH 9.0). (8) 1nfluences
of netals 26 Metals and ions: gtpq,mfdsggces on t he physi cochem cal
properties, particularly a viscosity, It wll be apparent that when
the activity tof the enzymatic conponents of the present invention is
neasur(exbﬂmabmg a CMC substrate, the factors of the reaction kinetics of the
al kaline cellulose K are not correctly reflected. 30 Accordi ngly, on

t he basi Stabé pH veluésrwhre determined b illowving H@\iDsssnt enzymmdo staed alatifterepopHl vahen at

act i viI0yCdar 1brpr@nd mepduringrowesiduabdctivity: Asl asroault, tharenzymeyyaseveiystaletet & bt pf froey e

det érnﬁ*ﬁéaa"dﬂ&asa'mr'@@tlﬂa!ed(’ﬁq %as found that [err] [err] inhibited the
activity of the CMCase |. On the other hand; [err] pronoted to activate

sl i ght(Fi}“*’aS‘!S'“g UQW?WP%’HE“SW‘“&%@F&M% agent s V\hen CMC was used as a

substrat su f i nhi b| L on W|t EGTA STPP and
zeoljte, f % éw:? ggg&ﬁ% A ‘Tea ‘gﬂé"“WF@wg °&'§ g
sub% rEPES e PREY saf“et"g P nces of ‘various sugars
Cel | ob ts and thus exhi bited t he node
of pro ?rk'h%}ngér%t?%n 8%%%%%%{&%00 %%llg es, | act ose and nal t ose,
gave no gy h&ﬁﬂ&?empﬁ%ﬁr%ds%fWMé@& 170%h 8 hinBb to?ﬂorWtbh:o‘bﬁ -C.TRRGRAGENRAT | des
i nChgu ctunﬁbratru FeRgS1H0M. 22Nb 85, YhdJbpHmim WIS tenfpbldRicor 1 pRitbM @RS meIPIGS €,

Xy | s eThefpredéiit @fyme Iaé @ gbddaSBsistdibs! SASH tomPéiBture AAd hasEBhut B6% ol 6 adtvi lataow

3- 0- mebhpdrativebreoPe ghglaose, al pha- met hyl - bet a- D- gl ucose,

al pha- net hyl - D- gl ucosi de, al pha-net hyl - bet a- mannosi de and 2- deoxygl ucose,
and ot@eThesatadbility des such as rhamose. 50 (11) Influence of salt
cwntratl on A phosphate buffer solution, a bicine-Na buffer solution and

a tris- Héhemithermalls trehteginat 592¢€ tfor(0 mlonn%@lerﬁmwmnd@s wesisidal ctivity) of gouisiO¥%efigt h
adj ustglysipe huftensolutighieH®O onposi ti on activity -of PNPC was used as an index to

determ ne an effect of the ion strength on the CMCase |I. As a result, it
was_f o@hpflupneat oS on strength had 55 no rel ati on to the enzyrratl c

act ity V\nthées ect othe pro tion orj nh|bt J] 285 832 B1
(12) In@@éﬁ & or egces ft %ﬂ 'E°§"°F "stt '@ |ted
by maa a cpb;rgg s?gé ° : aors f0 eac y nét %a rét‘%gl '%%?‘33{

al kyl et sal? A SETP UM S ST sTe to I T Pammn ‘0

chl gride cc%!&ﬁ\ Qé%ls of 18 inditGtioH that tha CMBLAGHL AL ionl BGMDdnGSNE2
wei ght.ndéﬁﬁsétﬁmsﬁi ﬁ; &B%Méhtvare Yo &M%%ﬁ. g.%;g ;aaﬁa'tﬂa%ize cfomm Toyo
g?da 102+ Cowet and Mg?) iniBioa’k CNfOBse 1{ Grfhthe biNerdHas Mat+! 4B B8P YFdniotédtd he

eseruct.@&zsygmywas di ssol ved [ n a b| ci ne-sodi um buffer sol ution and
subj ected to neasurenent of 15 a UV absorption spectrum revealing that it
hadsa @pirfushtecbéieRtingtagens at about 280 nmwi th the existence of a shoul der
absorption at 290 nm bei ng found by checking a differential absorption
spect r unWhbrgCMEMas ugetds HDpbeiaie, GMCade | sulfpredsnohibition willin EDPAIIEIGTACHT A2 STRE
pr ot ei adyedltesubj ected to a col or devel opment test using a phenol/sul furic

aci gl method, with the result that a maxi num absorption appeared at 480 nm
Thi & r%@d‘rﬂt""ﬁéafrfsgi‘?tat the present enzyne cont a| ns a sugar. The sugar was
det ect ed rrato SI n an Al etj c aQ|
i ndi catif %QM ?Fﬁt 'H Qg’r?)r esent
enzyne, Su Ha’ ’r°"‘8?“°f"P8PH “53," '° ° E 6‘5;
R t er dlsacc es e an altose no i nce The actl was n Ij with
eS[’sS rﬁ ac %n sogi & m ésb y A/

rivan mat:lrli(b sf - 002 to
at:t Vi és;amfh s:hé‘ a%%'eﬁ?l%@ﬁﬁnaﬂhdsﬂ 2-950 $se Ydifer @ thDh gu@ﬁ' dual

hed

s0  (11) Influence of salt concentration

A phosphate buffer solution, a bicine-Na buffer solution and a tris-HCI were used and salt (0 to 250 mM)
was used as an ion-strength adjusting agent. The decomposition activity of PNPC was used as an index to
determine an effect of the ion strength on the CMCase 1. As a result, it was found that the ion strength had

55 no relation to the enzymatic activity with respect to the promotion or-inhibition.

12



30 préparations pre-incubated at [err] for 12 hours was neasured.
| nactivation was not recogni zed. Thus, the present enzyne was found to have
a strong resistance to the proteigpagsss gspafy e 5). 35 40 45 50 55 13 EP O

265 832 Bl Tabl e 5 Added Protei nase Concentration

Rel ative Residual (W% Activity (% of CMCase | -10

Ref er enc@2)(inflyenge) dfi suifass pctive agents 100 API -21
0.1 99 (Showa Denko) 0.01

112 Maxat adbe activity was little inhibited by means of LAS, AS, §S,|AOS, alpha-SFE, SAS, polyoxysthylene)?
(G st) secondary alkyl ethers, fatty acid salts (sodium salts),(dimpthyldialkylammonium chioride, and tagigchelic

Al kal &seacid: | 0.1 - 111 (Novo)
0.01 . 116 30 CMCase I1: (1) Activity 35 The present
enzyme hd® Molesarapidhtniic activity of acting on CMC. The enzyne has al so
acts on ph ' - R cell 1)

speci f"i chd ﬁ_ﬁ?gn%iu%g%ﬁﬁﬁb b(?bg 'erﬁ(ra]b ya@t' ic%rgitg%%ﬂgﬁﬂg z%ﬁg&( %&f’%ﬁé f]z;ao?e oygcstof'ang on
crystalline celTul'0se (cellulosic cotton) and Avicel which is a high

crystal | iy ywabséiptidn st ty of a [err] enzyne such as FPDase and a
bet agl ucosi dase activity on cell obi ose and cel |l ool i gosac- 40 chari des.
Furt her mor &ne prbsefl dngyiie was AREdved i diNte-sbbium bukie? s@dtion brid subjédtedl to MedBlemaitar t O
| i ber a4 ea PV AbdofpAgspBcium, ferdaligLibid ithad @ nfaRidinfabsoigtivn dtaBoutBE0MnaGiH té bystente t he
present efrzyicuidet abstrition @\iBa s taibg found by diackingasiifiatantist abSorin siEamenl(Fgn12.he 45
main activity, of Avicelase and. FPDase activities [err] activity). The
artifici &) BstegtirmrohsugarPNPC degradi ng activity is about 1.5 to 2.0% (Tabl e
6). On the other hand, it has not any degrading activity on xylan, anyl ose,
dext/r #h, pdbe pyrified przyne, Pietein wasrwbisgied B0 Spipr Havelopmend test aeiy B phienpl/pulfprig) paid 6
Subst r at Bethes pith e rogelt tha) a mEanimumeabsamtion Pﬂlya’t’%ﬂéé? pcThigdpsult (pegns that the prop of
ug e sugar was detected by gas chromatography using an idmyaquq f

prot ei n) SBYMTRAUANS 3 # S y .
Paper method, indicating that ( -acetyl)glucctﬁarwzezwz—}g\ﬂo@@ped as a sugar. The present enzyme had a content

0. 020 , CePEER & from 1310 40wt | 0.010 10 PNPC
0. 1402?3216)%&&9 t&’ﬁot@lﬁgaé)pt' mum wor ki ng pH “, ’

Proteinases for detergents, e.g. API (showa Denko), Maxatase (Gist Co., Ltd.) and Alkalase (Nobo Co.,

Ltd.) (0.0002 to 0.1 wit%) were used in coexistence with the present enzyme and the residual activity of the

30 preparations pre-incubated at 15°C for 12 hours was measured. Inactivation was not recognized. Thus, the
present enzyme was found to have a strong resistance to the proteinases (Table 5).

45
50

' 65
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15 | The working pH of the present enzyme is from3 to 12 and the optinmm
working pH1ls from6 to 11.5 (Fig. 13). The pH at which the working Is the
hi ghest is about 9.5. The V\Drk'qu)%g apge of the present enzyme with
respect to PNPCis from4 to 1 nd the optimumpH is about 7. 20 (4) pH
stability Stable pH values were determ ned by allow ng the present enzyne
to stand at different pH values at 30 * C for 1 hour and neasuring a
residual activity.. As a result, thé'aé?;l'z%/n% was very stable at a pH of from
25 5 to 12 and was not deactivated (Fig. 14), (5) Measuring nethods of
enzymatic =t i L i ng

—octttes—afe—prot-e-hs—Fhe-CMoase—actlvity, . PNPC degrad
actPvity, i ebq_.% Dase acg}ivit the content of 30_proteins
wer e maasﬁ/ré\ggal n t%gqs%%ﬁ{epmnner(aé’g‘q/ﬂ%qfﬁ%%l k:ﬂ‘?ﬂ%t ¢ | Rgsiduad (6)
‘Working tenperature range and worldt®d optinum t ermetieitse [#e oPr ki ng
tenperature range of CMCase Il is in the range Ofcﬂ}dé’é@ to 58C. The
prg;oerabl e tenperature range is from14 to 45 C e optT mum wor ki ng
tenperat U+ gjf tJnn prncnhf QI"I7yI'TP ig 20 I Q [Prr] At 15 c:l the Dresent
enzynme has an activity of about 50% of the case of 30 to 40 C where the
maxi mum agl ieYi .S ,sho Fi.g. 15). (7) Thermal stability Wen thermally
treated agg?téké}‘fzgr ( g \r%%ﬁié‘tt ,“)t he "enzyne has a resk®MUal ~acti vi ty of about
75%;(in glycine buffer solution: pH 9.0) (Fig. 16). (8). Influences of
netdl s Meggksagnd ions give infl uenges on t he physic em cal properti es,
parti cul arlt\; a viscosity, of CMC. It "Will be apparent®™t hat when the
activity &PPPH8 BRREMIti ¢ conponent 9.6 the present Ik®ention is measured
using a CMC substrate, the factors of the reaction kinetics of the alkaline
cet4dul aselﬁg ﬁée not correctly refleﬁt ed.- Accordingly, on the basis of the
i ndi cati ot tRat5Fhe CMcase Il has t eldecorrpositi onld’&ivity on PNPC,

i nfl uenceéGdsthetal s on the enzymatioc0activity were i@ ernmned. As a
result, it was found that [err] [err] inhibited the activity. On the other
hand, [err] [err] and [err] pronoted to active the present enzyne to 1.1 to
2. £t i mesAikalasegi nal activity. (9P.Rnfluence -of -chdllati ng agents When CMC
was used ggovopubstrate, the presen? gRzyne s’uffereg%rgé inhibition with
EDTA, EGTA, NTA, STPP and zeolite. 15 EP 0 265 8 1 (10) Influence of
sugars Si-+H-ak—t-0(8)PNRPC was used as a substrate for the CMCase Il to
detgrm ne the influences of yarious sugars. Cellobiose inhibited both
enzymati c conponents and thus exhi bited the node of product inhibition, 5
\Qut otdMasgli:sacchari des, eg. |actose and malt ose, gave no influence. The
activity was not I|nhibited by nonosaccharides Including gl ucosam ne,

N acet(ylagivitg osam ne, ri bose, arabi nose, sorbose, xylose, fructose,

galsact ose, glucose, and their derivatives such as

3- O net hithe-doeskrat-abeytyielitas SeCx azphatic nlivity bf StihgloDCRICLITKESéhzyme has also acts on

al phaphesphoyit agi-gfallegrossidess and hdszuchedctivt) sipelicitiosas eamitig tandivily lem ey gimsCose,
and, otAvisplasph @eting ron chevstatijor bellaigser (halinipsics eotton) 1:@id (ALid! whith lisiemigh chfstalisily} and
cOTicerftivin nCrepne sichtas AfDasecnd adietaglicosidasa aivity ore cdilabidze fahe celisaligasaé-on  and
a t*i Shadges- Gehermgeeilsighily aslaen PRRS vijchois en ariificialmubstigtsdeliibgatesgniraphensk 1 engt h

adj ust%')%g?fggent.,_'[he deconposition activity of PNPC was used as an 15

i ndex ! FRPRHEYan effect of the ion strength on the CMCase I1. As a

result, 4t sacf“‘gyr%qﬂ;teharg.etthe%zimoen. ter 0 th had no relation to the enzymatic
S Vi ) ANl b S T e st S e en o
SUr T ag&QiviCls! abbut AR Book Y1a . ?@t\;ﬂevd ey WAt iad hbtSany, A S BoC Sty ?ﬂ%?ﬁg of
LAS,  AylodsextibPectill iR sl teraieg S, POl yoxyet hyT ene s S8t e 87 1)1V 8 her s,
fatty acid salts (sodiumsalts), dinethyldialkylanmonium chloride, and
taurocholic acid.

50
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(13) Kbl ecul ar wei ght 25 The nol ecul ar wei ght determnined by gel

chr omat ogr aphy (Toyopear|l 55S, available from Toyo Soda Co., Ltd.) was
170,000 20, 000. (14) uwv absorpt@hi%e%{zrw 30 The present enzynme was

di ssolved in a bicine-sodi um buffer ion and subjected to nmeasurenent
of a WV absorption spectrum revealing that it had a maxi mum absorption at
about 280 nmwi th the existence of a iy der absorption at 290 nm bei ng
found by checking a differential absorption spectrum (Fig. 17). 35 (15)

i,

Det ect i f TS—Th ) MZy e POt eriTy sthrected: |
devel oprent 1 ed “HETHE =X SREHEY | SNV FLV KPP s SO EREMosul ¢ ¢ hat

a maxismum absorlptian _appeared atl 480 nm  Thi g g

) S revealed tHat the
present enzyne |[cont a#M& a sugar. The sugar was78&tected by gas
chr omat ogr aphy |usi ngFiltenPadetieyt ol|/ acetic 40 acP82ret hod, i ndicat|fi ng that
(N-acetyl) gl ucqsam M¥aghs cont aijned as a sugar 90%he present enzynme had a
content of the |sugarC¥ePi¥Pom 1.3 to 4.0 w% (9610 Resi stance to|proteinases
45 ~ " proteindses fP%etergentls, e.g. API (SRdth Denko), Maxatlase (G st
Co., Ltd.) and Al kal ase (Novo Co., Ltd.) (0.0002 to 0.1 wt% were used in
coexi stence with the present enzyne and the residual activity of the

pr epar at {(3pWerkipg pH amticapiatredotiing @8 C for 12 hours was neasured. |nactivation
was nQf recognized. Thus, the present enzynme was found to have a strong

r esj st ance Theowerkieg pil of thé presant enzyag Isdrom)3 t05@ andthe optirMORBE GRS BIM BapIES 7 5
Added Pr tfigel3xdbepH at which the working is the highastla alvort?-%-on Rel ative Residual (W%
Activity (199 worhpg phl£ange.of the prgsepiegnazyrampith regnset 1 NP isdtem 4 to 11 and the optimum _ ~
100 15 PHisahget7.07 0.1

102, ( 0 ( | 0. 01 ' 115

Maxat ase}’k?p.PSEﬁﬁﬁ’) 0.1 | 100 20 20

(()Glst ) Stable pH values w 4 r;nihed by a!t in\?ﬁeo prgslent enzyme to stand at differe]r'IQ gH '\A/‘Llllfe%la? S€
) 30°C for 1 hour and me resi,dua‘_ﬁ f&@ a result, the enzyme was very. stable at a pH of from

0.01 5 to 12 and was notd:l ateP(Fig. 14),| € Conparison i'n"properties between

CMCasés | and 11 and those of a known cellulase is-as fol lows. The present

enzymes [¥AMBasiihg Aathbdd dhefdimbit Rtivitied Brhddrbiinge and are thus clearly

di stingui shable from cel |l ul ases, which have an optimum pH in an acidic

range, of The dMCase @avitysPRIRG ABghdivg ActivityhAvi@REL eI AFDasd) acliGityand e rooftbdt!df um

AspergiIbmin(WGehba&;aamﬁeknmmmrashithMslkdliaeacbmlasa'ﬁkyo Nankodo, 1974), Ac-

renoni-um (Japanese Patent Publication No. 59-166081), Hum col a (Japanese

Pat ent P(@bWorsiag teowmerjore r@ige agbworki3sbéiuratechperiaterel | ke. When conpared with the
| ul ase di scl osed in Japanese Patent Publication No. 50-28515 and the

cel | ul ase rMBpyetking terpperptureceange of EMEBIeON Is in\ig range of frem §cto $§3G Thpogefprable ¢

will Qe PERFEWe ke sHoMCMOada " ¢ Tha optinumverdng iampefaivrg Kt the presettenayype is138 1900

and the Cadk19 (. thaPresentsnavyme has ap ety of Fpout H8% sHEe cows, B3R to & whste Peie

al kal i cBPP™EVYs PpaEs S pat ent Publ i cation No. 50-28515 has a

nmol ecul a ight of 15,000 40 to 30,000 and the nol ecul ar wei ght of

Bacr| | usk’m)oﬂ'%"%ifs;@"% 92, 000. Moreover, the enzynes of the present invention

appar ent | y i . i nvari : ' jnatic -
P e g o G580 LB b PG I8 DL
and CMCases | and 11 obtained according to the invention are specific

enzynes whinfildndet 8lthetasork in a-w de range including an al kaline side.
5 Metals and ions give influences on the physicochemical properties, particularly a viscosity, of CMC. i
will be apparent that when the activity of the enzymatic components of the present invention is measured
using a CMC substrate, the factors of the reaction kinstics of the alkaline cellulase K are not correctly
reflected. Accordingly, on the basis of the indication that the CMCase Il has the decomposition activity on
PNPC, influences of metals on the enzymatic activity were determined. As a result, it was found that Zn2*,
Co?*, Ni?*, Cu?*, Hg?* and Ca?* inhibited the activity. On the other hand, Mg2*, Mn?*, Ca?*, Ba?*, Fe?*, Li*,
K*, and Na* promoted to active the present enzyme to 1.1 to 2.4 times the original activity.

(9) Influence of chelating agents
When CMC was used as a substrate, the present enzyme suffered no inhibition with EDTA, EGTA,
NTA, STPP and zeolite. :

" 55
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‘45 ° For instance, the alkaline cellulase K has, at a pH of 11, a
relative activity of about 75 to 80% based on the activity at the optinum
pH. Al t hough the optinmum pH i sepp2gssszengly al kaline side, the activity is
shown at a strongly acidic side of about a pH 4 or |ower. Likew se, the
CMCase | hasta relative activity of about 75 to 80%at a pH of 11 based on
t he adtQ¥ifivapceef suagrsopt i num pH and exhibits an activity even at a pH of
about 3.5. The CMCase Il has a rel atlve act|V|ty of so about 70% at a pH

of 11, b§!§‘é‘ﬂ %ﬁ»ﬂ’h‘@cm Pwtayaavbsaﬁe rigtegming e influeneps SEyariNst y at a
Hpbiogey ﬂ&gygaﬂﬁémmf‘?w'\dwsab’wfed “‘PWé’daPk‘an“ﬁé“'EbéPT"ul ase K
and Hpél%' ch | r@g SAYe Tﬁ hea?‘é‘“@ %P’%g}%WM| ch
g ,I
! ka" P‘ﬁo%é 60,08 d:m:r d@n?)era ;‘?f:;ﬁ g ?"ﬁ° A

' trgng reS| stance to surface actlve agents, cheI ating agents and

pr ot ei g sfiSencd GG Shéiration t Ne al kaline cellul ase K and the CMCases | and 11

of the invention can be effectively utilized not only as an additive for

cl ot hi NgA@RésBHAELEISr solbtin, @lblRe-NE bateh NS Sncd) HisiHB! Wrb @SedldngINdG (0 7250 EP 0

265 83AmPaasTised ps &b RALrdnHM QOjustAG ageht. TRS AsdoMPekitiof abikyCof FAPBI was igedVéasyanOf

r ef ar dike 3o Gadiming anpies of thix BARegh dn the CMBaseqi. |As @abdult,af v faind ltabhthls @n- machi |

Kaga- gtrengthltad ho gilatiénetn the bagyaaticoastivity sitreresh@ct to the profrtivniok inibitbns al i ne sol uti on

and thermally treated at [ERR] for 30 mnutes. The thermally treated

sol ut i (#3) Infleencesefisurédoé getive dgemted and spread plated on a plate (conposed of - 1%

of- a meat extract (Oxoid Co., Ltd.), 1% of Bacto eptone D|fcoCo Ltd.),

1%.8f Nathe, a%v'tl%aéf" Hngiigited) by anegns AR ABs eg Rolygyvetaviene1 . 595 of

Bact o s&g’&f‘%g"&ﬂ phersg 'l‘!b%éﬂsaBi/ (sediyre seak diethy 'a'rmmi“ﬂ'rch@"‘éﬁa?%d WrPRbPlishy

form M5%ol oni es. Tranplantation on a 2% 10 CMC containing the above plate

accor(Ljf#}g’l 0,8 r.egtl ica nethod was effected to again formcol onies, followed
TP ReUESRIE Red dye sol uti on to obtain col oni es whose periphery was

transpar t r e and

hi gh tdd g_l%) ar &agﬁ@%i%ﬁ*ﬁg P?JMa? @r gLAr'?EBga'[ EB %g' %)?%C edure,

Baci |l us sp KSM M BP- 1485) of the i nvention was isol at ed 15

Exarrpl(e,;)z,v'l;hgo,&,g,;gyeamm‘ Bacillus sp KSM 635 (FERM BP-1485) was aerobic

cul g vated in | i quid medi um consisting of 1.5% of neat extract, 0.5% of

yeast eXWeQﬁ&sant:E%y&fe viab/bissolVed. Hoa®icine EbIRlm Biidr Siutidlanafsubjdited ﬁmﬁbm&rEER] for

.2 day sa UB athsbrpfighSspetitruf Oevealihg @tiah B Agd a hadhunChbsomtich 44 bisudtizEo nyh vamdiRtexistance | it er
a Sof pehduidibraabsorption) ati 2d0 orh béitiefoand| by whetkipg © dif@rbntibiabsoppisrespgpttailmaFinS17). 0

precipitate. The precipitate was dissolved in a mninum anmount of

st efsi | (1P Sdteckion ofdugarsl wat er and neutralized with diluted-acetic acid,

foll owed by dialysis with running water for 15 hours and freeze- dryl ng to

obt ai n 811 prifad efzxma prateinEs |suhieptpd X 2 cplee devaigemenh tosh ying acefenafbuliuric aidnad t he

fol I ovW nt%};{z m?gﬁcht?"“s&guzgr‘i‘%‘i;@@ %bﬁ‘?mﬁ?:‘ elaﬁpef‘ﬁﬂl% :80 "'25:’7%&::&" ?"@Gdl{i’%d‘eof

3 5 ‘%IEFQQf %tf |8¢§c i tggt (N-acetyl)g cosrrzﬁne waﬁ\s@ t?oﬁt)gxﬁz as(zam;grg rg%prggqﬂ%gazq@gaaewer)

tent t esugaro rom 1.3 to 4.0 wi%. 325 40 FPDase

qq aSS, 1 1.1 45 * PNPC
degrad(:1 ng acflet\?lptr?/e"f:aﬁarrpl e 350 '

45 Proteinases for detergents, e.g. APl (Showa Denko), Maxatase (Gist Co., Ltd.) and Alkalase {Novo Co.,
Ltd.) (0.0002 to 0.1 wi%) were used in coexistence with the present enzyme and the residual activity of the
preparations pre-incubated at 15°C for 12 hours was measured. Inactivation was not recognized. Thus, the
present enzyme was found to have a strong resistance to the proteinases (Table 7).
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A Hundred ml of a medium (pH 8.4 to 8.6) containing 1% of CMC, 2% of

‘poi ypeptone, 0.1%of [ERR], 0.1%of yeast extract and 0.75%of [ERR] was
placed in a 500 m Erl enneyer flgplﬁﬁgq?gbqri lized by a usual manner,

foll owed by inoculation of the strain of Bacillus sp KSM 635 ( FERM BP- 1485)
and shaking culture at [ERR] for 4 days. After conpletion of the culture,
the bacillus cells were centrifugal | yaB3e Henmoved and the resultant
supematant |iquid was subjected to neasurenent of the CMCase activity. The -
activity was found to be 3,100 units/liter. This supematant |iquid was

treated in pner_as 1 n anpl To _obtapn.g, TKali ne

cel | uPase l%wgeaég‘?ﬁgaby‘g& Bl E&gﬂﬁngggia?ﬁg“stra ﬁl&tiggc%ﬂsgé“éﬂ' KSM 635
(FERM BP- 1485) was inocul ated in #dwksdi um of ExanphAet2vityw{®dho¥. 5 % of
meat extract was added instead of Bacto peptone, fobh&\ggg lﬁ shaki ng
culture at 30 * Cfor 3 days. 5 After the culture, ~a centrifugally

separ at ed supemERtaTt— T UUrWas SubTeTtedt U Teasureent— o tie—tMCas e
activity. As a result, the activity was found to be 3,200 units/liter.
Exanpl e 5 1lRaferefB& I(hbeadafittibg?super Ratant |iquid qlggai ned In Exanple 4
was purified according to the follow ng procedure to obtain CMCases | and
I'1. The purification was conducted by (1) treatment with streptonycin, (2)
fract jsonat i API¥21h anmoni um sul fate (30.00 75% sat ur ak@@ preci pitation
fyactioh), p t|ve hi gh perfgrmgnce I|qU|d romatography (e.g

SW 3000 G Cg%ﬂoaa §§g£’ oda Co., Lt d))8 ) DEAE- Toyopgarl (Toyo Soda Co.,
Ltd.) chromat ography (5) hydroxy apatite (Seikagaku Ind. Co., Ltd.)

chr omat ograﬁgyatg?g 15 (6) DEAE-Toyopegrh chromatogragy At the sixth
st.agezof the ggrl I cation, when elution bi a NaCl Ilnear concentration

gradi ent (f )25 M NaCl to 0.35 M N2 was effectd82 CMcase | and
CMCase || were eluted according to the order of the elution speed to obtain
24 ny of and 15 ng of CMCase b The thus obtai,ned CMCases | and
11 were sm?%ﬂs?o el ectrophoresis a (38‘r ding to the is nethod (Davis
D.J., ®Ann. WNawvolced. Sci., Vol. 121, Pa@d 404 (1964)L08f ol | owed by dyeing
with Coomessie Brilliant 20 Blue. As a result, "it was found that a single
band was o | and

11 obtai ned Exanple 5 were subjected to el ectrophoreS| s using sodium

dodecy] Sul mheldmbastn A HRBbrils Hiwosh EMERVEAL n thosg E,pmqm ol de % dsilhd. © a1 €

shown 1 n Fingy dhesentteneb ﬁveraﬁ%bilrﬂuﬁr pH ih a R ths!tfea Mﬁﬁhébl&%
Wer e asSqfiliabd, Whick IavdUsr Sprtumdd n%eaara.crmfgeczgr rﬁonasp@c‘deﬁr% Beiohbing) 1cithb QéRspd

Wl ecul aTricHbgal Petficilibh, XRbrgillis Qﬂﬁnmeh"abyhxagheéht NigRaa8,UTdkyo Waiked, 1974), 120, 000

15, 000. réenivalVidasassel Paagntl Publicaibe NO.SSLNTEMB1), Blubicola fanesdt Ratbnp Pukiltatiérs NQf61-

enzymes preoigzemsthaiech are strongly associated by sone physical and chem cal

i nt er act i oserapeinderedevith theveigesendisaosed nrJapanpsphPatepf PEUCAIOO Np. 30-IBOT. anddeever ,

how t he @fuiase caperted in d. GensMigiobitle Yoli 131mage %338 (1R8It vill kesfeynd that the CMICeseri basier ed

that t hemelesular peight of A4%098 ¢ EX00Bfand the Ezse B hes h anvleguiarotelohlipial70RY ¢ 30,00

f hom 55, 08Pt Hhe gkalomtivlagn @f JarenesRatang PublicationsNo, SOréd5ae s melgsuighveight off 16909

95, 00¢ '8 39999 dche melesyjariveight of Bacilus Ne-Jfi%ds 82,008 Mpreryer. the sprvmes et thprpesent o

merely a’ﬂ"°8'i?5nj??%f°’8‘f' itfoe fopsth st°s""8‘f’" fﬂ@azead? df’ﬂ%%lé??(j’l% Uinelt 8’°B?"é‘i§ HB? esis

Xjste
and shou"? HTﬁ act ubu structures o

Tled Jgg L [
Cicases no calliip g0 a"f’ Rl e '"va%w? S dpie Shayid?
Jﬁ?&m gﬂf E s % E% WD QPRI B 5O

For'i
cul ture gy Q&Iuﬁ, L 86 cbifil i il s g s, tﬁggﬂm
havi ng taesr&biy%m.eg‘dpwa%b&a pHAH lo@v@ﬁm cal pr oper t ies: Activi t Y Havn ng
a Cx enzymakdwisehb CNICkss 10hs & felakiviCactVRy 61edbBR 7Y BRdoRYat a Gl of W 9a%6d &1 Ko ectivilylsh a
weak [ ERRlopfid BB lah& exbltd ¥ dctivig ddenat WRkor Blies.5) The OMEC A8 Hithasi @ tdiativd dctivily 2)
Speci bd Caboyt 70% abd Ipsitat a1, Rasedn the activity at anApliruig) ptd BndCexhibieanraeivity bt a pH of about
cellul os®(CMC), crystalline cellulose, Avicel , cellobiose, and p-
ni t r opheny ks @il HeGlpp@enit drerp FAdPLBpve, (He)alkdime lcbllulysepki aadhitie GHCasas rhapdHil ldthe psent
wor ki ng iptention arehenzyras geoupst whichtshown2goadh detigity a thei nmststiohgly alkalifecsidecamypsg bitheBo t 0
10; ( 4) iSowhilkalinegeliulases.

Moreover, these enzymes has the features that their activity is shown even at low temperatures and that
they have a strong resistance to surface active agents, chelating agents and proteinases. Accordingly, the
alkaline cellulase K and the CMCases | and I of the invention can be effectively utilized not only as an
additive for clothing detergents, but also as a biomass and in other fields.
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50 ° Having stable pH values of 4.5 to 10.5 and 6.8 to 10 when

al Fowedsto stand at 40 C for 10 m nutes ‘and 30 m nutes. respectively; (5)

Working tenperature range and gy &b 8:p‘_',péermterrperature Wrking In a wde

tenperature range of from10 to [ER% W th an optimum tenperature being

recogni zed at&about [ ERR]; 55 (6) Influences of chelating agents The

acti vi t y TRepresenyindatibn v deh':nﬁéchy heraidtad by Way df edférareeind exanples. ( EDTA) ,

et hyl enegl ycol -bi s- ([ ERR] - am noethylether) N,N,N ,N'-tetraacetic acid

( EGTA) Exaxpee bi s( car boxymet hyl ) gl ycine (nitrilotri aceti c acid) (NTA), sodium

tripol yphosphate (STPP) -and zeolite. 419 EP:0 265 832 Bl Exanple 4 The

st rain ofA slcqollecied a&ﬂphkgmae*%ﬂqmﬂm Torhighers )Janan s isuepended ina sforlizad 19eiee um of
anp| &olution and fhereplly frested at A0 * frer: 30aninytese Thefher ma'ad@ateﬂ ﬁ@‘!"@'auaiﬁ"'@&’c‘!"ﬁted

peptoné“d sresad Biled op Pé?F?a@? s%‘l”t‘ﬁ#@faa'f‘ Eﬁﬁfté 1%5’“3 %?pmf‘ fie

| t ur @i %C?: b i P g el . Ra
rea é;ﬁ F@ ;EW 3{3{ Sde;hcar;glgwmw g ?’){S?TZ{‘ i g %gnd to
€ 9 @ﬁ on ye solution 0 m S ﬁﬁ:

I d
! C& ' an'é'pw n@ﬁflél 1Et| cat | O%%,%g“ c QW Q

Q

proced A n@ farn ses ucte b (1)
treat mentg %Jésoétﬁr&@am&.ms d Kam-b ém@%alm&pof%et.memmgs .wratewl fate (30 0
75%,§aturat ed precipit ?rac tion (3) a preparative high perfornmance

qui d egdmgdeBt Ogr aphy (e g. SwW 3000 G colum (Toyo Soda Co., Ltd.)), (4)

E— Toyopear!| (Toyo Soda Co., Ltd.) chromatography, (5) hydr oxy Apatite
( Sei kagakie | sttein oE®Bacillust €p. )(sm-bssnr(rmnwglsaﬂhss) vl cherbbic cifiyatddEAR Tquito pedidirh
chr onategistng hof 1.5% ofinheat itrstth0.5% af geast extbea, 126rof CMCa0.1%of KWERR sl VI7BBOIDY a
NaClzo | Na€s at GACE iarratiayans3 ditosdofesoblod fethendl (-10°%) Metdagihdually &id8b tovi NkeCol) awas
ef f ect ewpern@Rtdiguid ¢f thacii@h/Oradust o] cayerproteins jo ewcipitatso Thii pregivitale wascdisspivesiin af  t he
el ut i ominipseameuat Aisteriized delonizad wetercEae\dralizod with dilgtephgeatie aqiyifoiiewed|by diaiygis t hus
obt ai n&#h Erngeater for 1 fours) andeliepzeiniiade rhidn B3 oAt alkeling priwiasedt- Tha beoeiAneg t o
t he Da@?laspet baddhe(ilioving enzymatic apiyijes sqown in f@big8. Scj . Vol . 121, page 404
(196%)), followed by dyeing with Coomassie Brilliant 20 Blue. As a result,
it was found that a single band was obtai ned fior the respective enzynes.
Exanple 6 The CMCases | and 11 obt Tabde Bxampl e 5 were subj.ected to
el ectrophoresi s using sodi um dodecyl sul - 25 fate according to a

convgnti onal—procedure  The results are shown in Elg.. 18 - _Erom.-the
results, Kindadffghagmehat the CIVCsmﬂfldeﬂiwﬁye associ ation products
of different nolecul e speci es haV| gwé] st m)l ecul ar v&lg&ht of 30, 000
T\e’rr] 2,000 and a hi ghest nol ecul ar t"g'ﬁ'etlgve é? 15, 000. The
CMCases | _and 11 are assuned to be associ ated products of enzyne proteins
whi cl8 are sf{rongly associ ated by sone physical and chem cal Interactions
and have a ffofdycosdBasel ar wei ght of 30,000 §err] 2,000. However, how the
so proteinphpcaga®ci ated is not known at present. It is consider ed t hat
the main protein species of the CMCase | has a nol ecul ar wei ght of from
55,000 to 6§M§Géeand the CMCase ||l has a%?(ajﬁecul ar weight of from95,000 to
120,900. Aceeppdisegl y, the products obtainedi this exanple are nerely an
exanpl e of é rﬁ%? ts of the sodiundodecyl;sul fate el ectrphoresis and
shoul d not BEE8AEPPuUed as limiti ng exact ibunit structures of the CMCases
| and 11. 35 _C ains Clalms for the followng Contracting States: DE, FR,
GB, )T, N | g which is obtainable froma culture
pr othSJct of ggglel Ih% Il:siagl'K tg%ﬁ'eégo& ted as 40 FERM BP- 1485, having the
foll ow ng physical and chem cal properties: (1) Activity Having a Cx
enzymatic activity of acting on carboxynethyl cellulose along with a weak
[err] eRrampr@bi c activity and a weak beta-gl ucosidase activity; (2)
Specdpficity on Substrates 45 Acting on carboxynet hyl
cel | ul oseq Bkdred @r Yt alelib gpie @4l Wl & contdiving @be of Cvd,| VD oD pRypeprtKd, PA% of
ni t r oplkeieRds, 08l aihjices iethecPMA().75% of Na2CO; was placed in a 500 mi Erlenmeyer flask and

sterilized by a usual manner, followad by inoculation of the strain of Bacillus sp KSM-835 (FERM BP-1485)

~ and shaking culture at 30°C for 4 days. After completion of the culture, the bacillus cells were centrifugally
§6 removed and the resultant suparnatant liguid was subjected to measurement of the CMCase activity. The
activity was found to be 3,100 units/liter. This supernatant liquid was treated in the same manner as in
Example 2 to obtain 9.2 g of alkaline cellulase K.
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(3) Wor ki ng pH and opt| mum pH HaV| ng a workl ng pH in the range of 4 to 12
and’ an optimumpH in the range of 9 to 10; (4) Stable pH so '

Havi ng stabl e pH val ues of 4.5 to 10.5 and 6.8 to 10 when allowed to stand
at [err] for 10 minutes and 30 g r%iﬁ é{espectlvely, (5) Worki ng
tenperature range and worki ng opt| enperature Wrking in a wde
tenperaturetrange of from 10 to [err] with an optinmm tenperature being
recogmxzﬁgdsaat about [err]; (6) Influences of chelating agents The
activity not inpeded with et hyI enedi am ne tetraacetic acid (EDTA),

et hyl enefieystrain-obBaxillu§ 8y K$M-63(FERM BRYIUES) Wey ihodlaid M a MNedidne b Exadsé 2 @ whichd

( EGTA)1,5 W, diismioatsstrart anadded instbadgl Bactayepions, fallbwedtby isbakint icaitusscit &) * & dITAJays.s odi um'
tripo |lylphmg p:ﬂu[eea €OTRIRRllvongparateth$uperpatant fiquid was subjected to measurement of the CMCase

- 11111 Jetvity- P BIresuit.the| activity was foulkito he 2860 @BFIIt®] (7) | nfl uences of surface .
active agents Undergoing little inhibition of activity by neans of surface
act i veEXamRl#S such as SOdI um |'i near al kyl benzenesul fonates (LAS), sodium

%I sul f.ates %AB% um ol yox et hyI ene aI k | suI fat es ES SOdI um
aI pffa- ol 8% H?[l é‘tam “'d cmgest ers
(al ph monium 83 é? agsﬁl igh

dn Wit n
Seco” g %l:ﬁ.ﬁl&é h : E-T earl
;1%,&[“‘ {%Yiz ? anf L‘Pcf 5
St fl%n%)r@é«laﬁf@&&%n ﬁlola d?ncall&l o ﬁ%{,%‘ﬂ%@ i X ge|
&hr omedoRahdaby grablisht on® @E@Qﬁﬁxdil% b waL fected, CMCase lrlﬂqulmaee RglgMum
peak aélut&ﬁ&c&ﬁgg focthé brddiOor @40siutidn spléeartbt 440mg B CMICHBb NGndiskad bremesss Il ase

K haviTg thizeobtiridti LtMGasetef aritenl weid subjadtéd b, elebhbphbrosi® Botdig o Ghél Davisarhéti@
al kal i(paviscel)| ahadEY. Mcat. S ol g213pajel 4041 £1964)), Hdved 3 dyslap et Codthagsic Brifiaht
BP- 4 88ye. Anial resalf, tee$ fonuy thatlaaingia barciovas nbtaisasl fét the @spettive enzymes.t i Nng cul ture
"product. 15 3. CMCase |, which is obtainable froma culture product of
Baci | | Exmple &KSM 635, deposited as FERM BP- 1485, "having the foll owi ng
physi cal _and chenical properties: (1) Activity Having the Cx enzymatic
act i vi t'y TR CMEssPhbangr! eotpined Examp 'evﬁ ‘l’?le a“bl?é‘all“’[w P“@'ﬁ 5% HEing “@d‘a@th‘l‘ﬂ"Y'?-'"and 20
kfa‘B 99’ 91}%6§?'H3‘%"8"5ée’f’?‘ll’l"ﬁ (’2@ opp in R ‘Brrf r t"?sélt‘seg wazfoy
@p pr d@gr nt Clei) vﬁ@f pH
ar wo % °t '\% “opt i mum

S
and OprP are sume E S en ICh ar .b
pH ' ng%'v |ca algfestzxt ﬁla %ﬁ@g aﬁ‘ip‘%%; (& at a
asE %@, at aes%ttami cals. Ellr]a R)Wn D)%
Hrn?olé%ﬂl

terrper OB tRd SBas leolegul W kr ﬁor ange
of fr agadodoOadcsid fn V’thé B’o&l&ts%ﬁalné@ﬁ‘tﬁ@mb@taw&er ?'aﬁgxa?ﬁpl tHeQesuftd df

(6) I rﬁoh.um&dasynsaffat& S&t@ﬁdrﬂik MG SRR nbitss @RstruYd &s)inmtRiA P okdEPEUBET studtieddPTHR,
EGTA, ®idgseSTdiBPuand zeolite. (7) Influences of sur ace active agents
Undsrgoing little inhibition of activity by means of LAS, AS, ES, .AGCS,

al pha-Geims SAS, pol yoxyet hyl ene secondary al kyl ethers, fatty acid salts
(sodi udiriss fosthe fellombidGordiaiirig/$tatesoRE,FM @8, IT, N chl ori de, and taurocholic
acid.. (8) Resistance to proteinases Having a strong resistance to

pr ot ei hadgline (cg g:s%'al%b Kewhithais oiieingiin frore atculivrd predrchyf Beelliuscanr iM@5lengsiise '1‘§S| ng

Toyt'S’p ear |F @qu § having the following physical and chemical properties:
1) Activity

Having a Cx enzymatic activity of acting on carboxymethy! cellulose along with a weak G,
. enzymatic activity and a weak beta-glucosidase activity;
(2) Specificity on Substrates
45 Acting on carboxymethyl celluloss(CMC), crystalline cellulose Avicel , cellobiose, and p- .
nitrophenyl cellobioside(PNPC);
(3) Working pH and optimum pH
Having a working pH in the range of 4 to 12 and an optimum pH in the range of 9 to 10;
{(4) Stable pH
50 Having stable pH values of 4.5 to 10.5 and 6.8 to 10 when allowed to stand at 40°C for 10
minutes and 30 minutes, respectively;
(5) Working temperature range and working optimum temperature
Working in a wide temperature range of from 10 to 65°C with an optimum temperature being
. recognized at about 40°C; '
55 {6) Influences of chelating agents
The activity not impeded with ethylenediamine tetraacetic acid (EDTA), ethyleneglycol-bis-(8-
aminoethylether) N,N,N'N"-tetraacetic acid (EGTA), N,N-bis(carboxymethyl)glycine (nitrilotriacstic
acid) {NTA), sodium tripolyphosphate (STPP) and zsolite.
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Havi ng a nol ecul ar wei ght of this enzyne of 145,000 10, 000. 40 (10)
WV absdrption spectrum This enzyme has a maxi num absorption at 280 nm and a
shoul der” absorption at 290 nm t%lyﬁ gggﬁ i:onponents bei ng contai ned. 4.
CMCase || which is obtainable froma Bf e product of Bacillus sp

KSM 635, depogsited as FERM BP- 45 1485, having the follow ng physical
and chergxg,aﬂ,,ehropertles (1) Activity Having the Cx enzymatic activity of
acting on CMC along with a weak [err] -enzymatic activity and a weak

bet a- gl uC ORedR&® ofoBaEIING shKSMEBS (FERMCBF-1465)twds MBcufaltd 3 & Ab@EM o0Example 2 in which
Acting ais Lhlineat bxiGtota adddd iriehd it Bacto pepione. Fdlloweityl shidking Sattufa e 36°\dR6r: 3 dags.

Wor ki s1g Attbt thenclltopta cvniritugetly siipaiated supemitant Gjquid-vas subjectadae greasofemantlobthd 2MBasand an
opt i mumagtivity. As & inesult, Hegetivity wes foupd folbe’3,20¢ ddits/itet. st abi | ity Not inactivated at a
pH of 5 to 12 when allowed to stand at 30 C for 1 hour. 55 (5)

Wor ki ng Exempjeat ure and wor ki ng opti mum t enperature - Working in a
terrperature range of from5 to [err] with an optimum tenperature being at
14 to’°[ err litey of the gupernatantjiquid, obtamed in Prample gt wass purified eg?rd’nﬁftp d@n@@%’"’@f

chel ati b*PHé"‘%&‘?F? ia "'HB"P PP @B%H%%‘PPCEB?A (1) grentment Nyt

zeolite.t '°P 8 preparajive h'gh
i nhi bi t ‘& ? r g‘f’ :g '?APE% ag
I vo o hp =] (ien agal %& hro Fﬂa%ixﬁt‘ﬁ
poy?éy J&L\é:&b@fﬁ(& gﬁ ﬁz Za:%&?
o .
V' “9 il RIS R o?éb?%f&aé’el%%ﬁée@%@&mn %nd’\ﬁs! Bf nﬁt?aké?ﬁm ned
by Gel ¢ Qﬁmtogﬁfnacp l@¥cHss 1 Gind AWRIRE &lblekBd fid redis accordmg to the! P&vis'Rétkaul ar
wei-ght  QbavieNB-RSAn! N.Yi Read /€. O 121,34y mndsl )mnb%ua&svsa%. WRCSRRSSd BHlaaVi Ng
a \[TRXdo MBNetASOIGEUR| 1OWasTound it 416 ndwdslbBtdin rﬁbﬁe@ﬁd&ﬁ\b@ﬁzyﬁfes 290 nm 5.
Bacteria Bacillus sp KSM 635, deposited as FERM BP-1485, capabl e of
produci rexampledl i ne cel | ul ase K 15 and having the follow ng enzymatic
properties: (1) Activity Having a Cx enzymatic activity of acting on CMC
al ong wi t hThe GiéCakes| IERR]! ebtaigerefxample.8 wereistitjectaddo eloctepticraie usingyiodivn godregeul-
act i vast yate aerprdimg dacd ¢dnydntignalarocssivss Thepiedus @@ shown in Fig.-18. e thegesylts, TS found
cryst al I%ahdhec EMCerep d cand Al were| asseeistianpipdysts , of flifferepmgiocyies ppegigs |bpving ﬁFP"@PFd
opt i mum™Aeculsr yeight of 3IPQ # 2909, and; - highest 'P%l??g'é’ ‘Q‘ﬁ'ghﬁl“t't?oﬂ ﬁl’nﬁm&nT MGASPR IoH i n

d War (o] r gr
El hg [gnﬁy %ﬁé"gﬁs{s‘g‘?"fd g?fgt'% Pr&‘g ?'P‘P'{‘ g%@g %F?” Fi‘ 95%3‘1'{{‘%3 of

m nut sgs pé%?in 303?10 atv%? L r? red 3- rila mo cu (-]

yange arl mo% ﬁ%mﬂ&d& YR ”ﬁ argéé ;@“ge
fromglQuhddad ato Yidciprdfsid d %ﬁr@%xgc? Ul’ﬁj

[err] (FimMbased)i-and fp) 1Nl uences o S ng agen S

activigty not inpeded with EDTA EGTA NTA, STPP and zeolite. (7) Influences
of surfam@mactive agents
Claims for the following Contracting States : DE, FR, GB, IT, NL

o~ 1. Alkaline cellulase K, which is obtainable from a culture product of Bacillus sp KSM-635 deposited as
40 FERM BP-1485, having the following physical and chemical properties:
(1) Activity
Having a Cx enzymatic activity of acting on carboxymethyl cellulose along with a weak Ci
enzymatic activity and a weak beta-glucosudase activity;
(2) Specificity on Substrates
45 Acting on carboxymethyl cellulose{CMC), crystalline cellulose, Avicel , cellobiose, and p-
nitrophenyl cellobioside(PNPC);
{3) Working pH and optimum pH
Having a working pH in the range of 4 to 12 and an optimum pH in the range of 9 to 10;
{(4) Stable pH
50 Having stable pH values of 4.5 to 10.5 and 6.8 to 10 when aflowed to stand at 40°C for 10
minutes and 30 minutes, respectively; _
{5) Working temperature range and working optimum temperature
Working in a wide temperature range of from 10 to 65°C with an optimum temperature being
) recognized at about 40°C;
55 (6) Influences of chelating agents
The activity not impeded with ethylenediamine tetraacstic acid (EDTA), ethyleneglycol-bis-(8-
aminoethylether) N,N,N’,N"-tetraacetic acid (EGTA), N,N-bis(carboxymethyl)glycine (nitrilotriacetic
acid) (NTA), sodium tripolyphosphate (STPP) and zeolite.
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Underdoing little inhibition of activity by means of surface active agents

such as' LAS, AS, ES, ACS, al pha-SFE, SAS, pol yoxyethyl ene secondary al kyl

ethers, fatty acid salts (sodiugp Qfgggz gnd di net hyi di al kyl ammoni um

chl ori de 35 (8) Influences of pr oFei nases Having a strong resistance

to proteinases. (9) Ml ecul ar weight (determ ned by gel chromatography

‘usi ng sephaakbences dBsdrd09 adiid/dga@s a maxi mum peak at 180,000 10,000 40

Cl ai.nms for t hendeqbing Wtie phiGitior cfacivity gy Dlesrisaf sufacelactivd agartd eudh fa® soduoliheari Ng

al kal i ne cdaliylibragesuifpnalels(lofsSy, sbdiam dik@diiate(AB), satumepolyakyetbylbrecalRylstifateb ES).er i a

Baci | | us spEodi@M aiBaoldingdionatesd(AQS), Feadivh Bibhd-48Bnatedalipiatic @ciil zewdrsi (lpbSRE). t

conpsi ses cafim \alvisdianatss SAB)I Polievethylone axerantary alkitysthers, Jattyt asid] ealts [(sodiam pH 8

to 11 by ugieksy apd dippthyldiakwasmonimmehipids. cont ai ns a suitabl e 45

conbi nat i odﬁ)dm'um%%@g@#'@mr ces and carbon sources, followed by isolation

of the desireH *lb‘g rﬂ’?‘ W2S8¥nown t echni ques of col | ection and
Ay #

purificati d??M ¥ ?'F pradiegraphy. using 3opadeP G\ 00 pans of
sepafat i on of Hevird aﬁ%"\"ma'&rg% dqb '%Eos centrifugation, filtration and so

on, f O! %BX fo(? p% ¥ gy itk aﬁn%l g,% San d% eﬁ‘m :t,lln QIH'LI\ coni QgésECt ric
precipita, dlt%{m %WJ Ewﬁ iiii ar;g S taﬁ%&@fs?rom al'Kal i ne

preC|p|ta
SO 4 J?ase by nmeans o a preparat|ve hi gh performance |iquid

T
clro rrataogbﬁeiu 1, w?ﬂcm%b@h‘ébl@i?@rﬁ lalcBitufd ProuBL P BEARNY RéM-Basiepbsitd@uPRSM Bb-er T ]
chromat ogi@phﬁvmgtthefomhglpﬁgyioatdnaghm|;5rgﬁ,aﬁs‘t‘rve constituent. 4 2. A net hod
according t@mlvym 1, characterised in that the alkaline cellulase K has

t he f ol | ow ngHpAngInecEd engyithtic iRty kactipg o EMCiaeag wilhita weak C; efzyhati®Gitiivity angd
Hayiseg a Cxawsakpeteplucsidasbiactivityy of acting on carboxymet hyl cel |l ul ose al ong
with a weaki2)Spesificiteorrsubsttates activity and a weak beta-gl ucosi dase activity;
EP 0 265 832 BAdting o1 CMGearystefiing cajluiene, Avigek cefluhiass, and PNP@ on car boxyrret hyl

cel | ul ose( orkigg BH5and|opimuen e | ul ose, Avi cel, cel | obi ose, and p-

nitr ophenyl ?W"‘@l?l V(?S'?'Eé’("F“I\FE:)'a"QT 9)3 t‘Nﬁ i?ﬂﬁ’g’"ﬁP#‘"&'ﬂtP"Ubf“erﬁﬂ'ﬁ? pie 'PldW ng a

wor k¥ng pH ¢ aneof 4t n the range of 9 to

10; (4) Sta ng‘g‘m a? ‘?’°’ ‘ WW&!“U’@%” a"ﬂa%a"tgf%“%“'and 6. 8 to 10 when
|1 dt 0 t 5
ot o+ orel A T R it S GRS S ()
Workj,ng in @;Mﬂ&é&%ﬁ&&a s’ @Nge of from 10 to [err] with an optinmm

tenper at ure beﬁmﬂwﬁ&% wmsﬁhogériﬁmsrp&@adéea&el uences of chel ating
agents The @Ghdu¥ichyoiliGtace Sgonté t hyl'enedi am ne. tetraacetic acid

CEDTA), et hyl SRREomE qimabinﬁm{u{neafr hetivifyThy) QRbY breL AR Ta)s, lsNNos NaiphaS3FERBAST | C
aci d ( EGTA) polybkyblniabrio( ssa6riasns YaRpH &tiyers, Jatly Ciclaesaltsisbdim Sdits)| aifrinliGialtylammonium aci d)
~ (NTAs, sodi enride; rjichygehaspbiat e (STPP) and zeolite; (7) Influences of
surface act@wresagaettsproteidaesgoi ng little inhibition of activity by nmeans of
surface acti véadrgerstrengsasifianas togoakeinasesl | near al kyl benzenesul f onat es (LAS).
sodi um al ky®RxNiidcaiaicwsighp@ptermingd by gel stiompelsgrarihi yéinarkeyeneip683)| f at es (ES),

sodisum al pha- bprgiaealdchigneightof MATRPYmesf 40 18RGL- sul f onat ed al i phatic acid
est ef’s (al phd-V¥m@psorptiomspectrum  5odj um al kyl sul f onat es ( SAS) polzgoxyet hyl ene
secondary al kyPs etai@e bas § mptimum absgrogien %‘§8‘l %G?qﬁrf’?&'ﬁ‘i@?smpél?mat 0 nm, thus

di net hyi di af¥ P%’H’?PB?H‘?J’?ﬂ"@f?P'B hede:  (8) Ian uences of proteinases Having a

ihiﬁﬁtéégﬁst a'?'cv%g% °°°é 's?r%se%}'f;? 8; gl o Rl Gt S Pl B 0

peak at 1 RCor di ng to claiml,

char act eri se Hthgtthaéx én‘%ﬁn&%& QQHKJ of QMR&%# cchibig Wita &k '@%ﬂ&a&%ﬂ& Gd
a weak beta-glucosidase activity.
(2) Specificity on substrates:
50 Acting on CMC, crystalline celluloss, Avicel, cellubiose and PNPC.
{3) Working pH and optimum pH
Having working pH jn the range of 3 to 12.5 and an optimum pH in the range of 6 to 11.5.
{(4) pH stability
Not inactivated at a pH of 5 to 12 when allowed to stand at 30° C for 1 hour.
56 (5) Working temperature and working optimum temperature -
Working in a temperature range of from 5 to 58°C with an optimum temperature being at 14 to

45°C.
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and chem cal properties: (1) Activity 30 Havi ng the Cx enzymatic
activity of acting on CMC along with a weak [err] enzymatic activity and a
weak bet a- gl ucosi dase activity; éﬁ)o.z%g%ghgpi ty on substrates Acting on
CMC, crystalline cellulose, Avicel, cellubiose, and PNPC, (3) Wrking pH
and opti mum phkl 35 Having a working pH in the range of 3 to 12.5
and an opt i mgyimpihdenottchelatingagpatsof 6 to 11.5; (4) Stable pH Not i nactivated
at a pHof 5 tdhd@tivilyant imbddegwsith EDTASEGTAI NIA, §TEPapd feolite.1 hour; (5) Working
tenperature ﬁhldﬂunmekpfrﬁgrf@ptaﬂwagemerrper ature Wrking in a terrper ature range
of from 10 to [Usdergoingi itte imhibitien pivaciivitye b éhdans oo LAR| Afy BES; ADS, plphai$FE, SAS, 53
C (6)5 | nf | ueaowethyipne; H@P’éﬁa!ynﬁkv&g@ﬁ'lssfa#h@cia@@ilsv Iseqiurp, seits). rp9e irepthwidialitylemT A
EGTA, : NTA, Srtpmmeilpride|jte; (7) Influences of surface active agents

Under goi-ng Ifsl'f‘?sﬁtaf‘mgyl"l"ﬁ?sof actrvrty by neans or LAS, AS, ES, ACS,

al pha- SFE, S é'}a onda hers, fatty acid
~salts; (sodiu E E’e'QW ﬁ % E Iﬁ H"f’w %?Wﬁeé}ﬂﬁgii t aur ochol i ¢ .
aci d;’ (8) Rea u{a rong resistance to

pr ot ei nases; i’%‘i’arﬁ t%nhtaéas%ear.m BBl B 001 aphy usi no

Toyopear | [err] ving a no ecul ar this enzyne of

145, 000 g ef ¢! : raRtFEAR BHORES, ChbRoib Ik o&i!&#: Bﬁalnh@éellé\as@%' mim
absorgt|%na%:$@%sﬁ%§&ﬁggﬁhﬁgbsorptron g'%beQ ér ? hus sugar
conmponent s baj A@vigont ai ned. 65 4. A nethod according to claim1,

characteri sed IHavihg @Cx brizPm4tiE @€tivigt of Gitg 58 CME althg witth@wéam|0, QMyﬁﬂtudH&Wityﬁrﬁia and
chemi cal pr opekbbeglucdsitiyseAetviwi ty Havi ng the Cx enzymatic activity of
acting on CM2) Speoificky b Stbsatescak [err] enzymatic activity and 22
11111@111111113mmmc crysiiing c&li@ibse8 8dceB tellabigseadnd IPMPG- gl ucosi dase activity;
( 2)"Speci f i ci3) Worsing piBact aptime pACt i ng on CMC, crystalline cellul ose, Avicel,
cel | ubi ose and Hevimca werking WPWH@‘%N 4atﬁ(12 Glﬁﬁ"rmr'ﬂ“m-l"sm the range of 9 to 104Kjg- 9y
wor ki ng pH i ) ethelatihoge of 3 to an optinumpH in the range of 6 to
11.5; (4) pH stHayng st Rratva'r%apéﬁwaﬂ&a aa? 68 1P ghens alioged b igpd 3t A3 TSoRRetP t o
st and®at [erE{':tF’i)?"dfo erat ur e -and wor ki ng optr mum

;@9 P ﬁ@ 5’)‘"
orgl tu
tenperature t§ §° :Eﬁ %’P ur? Bang_rbor%}m 10 gﬁ(? éf“ Pt %{}1; @%egattg? Bélng

3 4

opt i mum t enpg; r;
: '35t i npeded wi t h EDTA EGTA, NTA, STPP and

chel ati ng agg Fn@l
zeol i ge; (7) Gﬁr% .&?r Cv rﬁ@@rAaEé’rA/%rTRQ%%%n&J%ﬁwO' ng little
I nhi b| tion ofz Afidohdss b¥su %er;a@glgg S, ACS, al pha- SFE, SAS, 15
pol yoxyet hyl enevna gdmdﬁrerrmwdn%y ot R4¥H9 05 mdard b¥suideb Actvé bients(sB&asUNSSAY, (ES) |
and di met hyl fos) diha-8rE, SHBNpoNEXythYIeNe 8ondkr alkifCsties] ABE Bcid” Salth (ki RABE Snd
Havi ng a st r gimgthyigiatkyddnaviveiomicAloeot ei nases; (9) Ml ecul ar wei ght (determ ned .
by gebs chr ons) bileadel vf pistsinggesl Oyopear | [err] 559)

Having a strong resistance to proteinases.

(9) Molscular weight (determined by gel chromatography using sephadex®G100)
Having a maximum peak at 180,000 = 10,000

8’5%—9;:;

“~ 4 Claims for the following Contracting State : ES

1. A method for producing alkafine cellulase K, CMCase | and CMCase H obtainable from the bacteria
Bacilius sp KSM-635 deposited as FERM BP-1485, characterized in that it comprises cultivation of said
bacteria aerobically at 22 to 40° G, at pH 8 to 11 by using a culture medium which contains a suitable

45 combination of nitrogen sources and carbon sources, followed by isolation of the desired products by
means of known techniques of collection and purification, whereby alkaline cellulase K is isolated by
means of separation of the bacillus cells such as centrifugation, filtration and so on, followed by
ordinary isolation methods such as salting-out, isoelectric precipitation, solvent precipitation to separate
the products as a precipitate; and whereby CMCase | and CMCase Il are obtained from alkaline

s0 cellulase K, by means of a preparative high performance liquid chromatography, a hydroxy apatite
chromatography or a DEAE-Toyopearl® chromatography, therseby isolating the respective constituent.

2. A method according to claim 1, characterised in that the alkaline cellulase K has the following physical
. and chemical properties:
" 66 (1) Activity
Having a Cx enzymatic activity of acting on carboxymethyl cellulose along with a weak C,

enzymatic activity and a weak beta-glucosidase activity;
[ —

2 O



20 ¢ The nol ecul ar wei ght of CMCase 11 is 170,000 1 20,000; (10) W
absor ption spectrum Havi ng a maxi nuns absorption at 280 nm and a shoul der
absorption at 290 nm 5. A neth ng to claiml, characterised in
that the bacteria Bacillus sp &p%&%gﬂs, ted as 25 FERM BP- 1485 i s
capabl e of prpducing an enzyme having the follow ng enzymatic properties:
(1) Activi tméﬁadmcm,go,as‘g%edgzynat Ic activity of acting on CMC along with a
weak [err] engstigtonCeansoky voanﬂse?cmakwmm SIS0 AelaP € Rfidblogs,t sha 1-2)
Speci fi ci t yhit@photwy lksilobiadi® Acting on CMC, crystalline

cel l ul ose, (ﬁ)\wailerfg,p}-tﬁhlobmmm and PNPC; (3) Working pH and opti mum pH
Havi g a wor kHavipgahioridngtpHen tharsge a4 tel12 and b optimdmaph i ihb ramperofi®Ho t®) t he range
of 9 to 10 (f)Stahpler®); (4) pH stability Having stable pH values of 4.5 to
10.5 and 6.8 HeyingGtaplecntl velies wbd5 ta 165 anid6.8ito [Cwheh afioyed 10 si8ad at 40°C fornidnut es
and 30 mi nutieues and 3peinutes;egspecfivelyy. 4); (5) Working tenperature range and
wor ki ng opt@ﬁ’!ﬂ‘r‘i“tgéﬂ‘ﬁ@fﬁ!'ﬁfaégwwﬂ%ygPﬁ‘"&'ﬂﬁ?’ﬂ@’%‘ém)erature range of from 10
to [@rr] wit hwa'i'f'"%{ﬂi’ Wﬁ]t?'@?ﬁé’l'ea{aﬂﬂee"ft?@mﬂﬁ 19 BR Gyt a8PrEmum freperainp keingri g
5); (6) I nffgenied 'atl g _agents 40 The activity not

i npeded wi t®! °s§ TPP an zeol | Le: %7%/ Ll[ es of s rface
active agent §noe ﬁ’f‘ . E z (%g t iac ‘Elrface
actiye age%@ ohalB ST '5 57570 &ne
secondary 3 sOdl um sal ts), and

é’a :
Mret hyl di 'hHEninﬁ i6H b vuté ﬁy means of Siftace SieURBRE Such fas BSRIEhnRaS €S

Haw ng a stavkgqusﬁmsﬁa?daq&st) Bofiir? bRyIARESAS), Sodi Wo?yﬁ*{)eﬁl}le%edllgﬂﬁlfafegﬁ@r m ned
by gel chr @i Gipha-BifiréioRdess QIRBR BMbR Michsiohateicanbaic AciBosielL@IPRESHE),at
180,400  1Qo8lEH . alkyRulioRdtN{SABE [Polybétnyithb SaEABEP falkahétherd, Ifatfy OdcRIE SIS (sodium

VeTt r agsst aaitskrnd dinethfiRaikylahmohilm chibridb; Al kal i sche Cel lul ase K, erh& tlich
aus ei nem Ka)lltfusrpeod phateinagsd Baci | | us sp KSM 835, hinterlegt als FERM

BP- 1485, mt Haingratbwiredstanceto ppitsjmsdsal i schen und chem schen Ei genschaften:

55 ( X9 Mutercisten weight (@xtermined knapél slbreatolidphy jusing sephadex@& 190 y et hyl cel | ul ose
zusadmen mit Havingra maxinweaieenat @80,000¢19.09kt i schen -Aktivit~t und ei ner
schwachen f-QG ucosi daseaktivitdt; 231111111111111111] EP 0 265 832 B1

2) Spézifimelpd agpprdig i plpige Te cATACIEliTR mitipt WroaRrBRyRl (GRS | as|thafolsyin PLISIH,
(kl‘l)St gl I :?ﬂlé('cbﬁ‘F'FaUP"Bg‘?ét'esAV| cel, OeIUT?gbl ose und ‘p- Ni t?ophenyl cel | gbl 03| d
PNPO); (3 H- W\ d
o e Ev'ﬂgrﬁes% r*}"ﬁ@%@oﬂ@ P o MG o i e S el iy Sy

Berei ch vorléég beta% cosi ¥ert-Stshilitat Stabil be! pHWerten von 4,5
‘ei/s 10,5 un ﬁ)et crst¥‘ﬁ.ﬂ£‘cJﬂﬁi$se4Rnc9 I:% bmls?ah/(l, n bzw. 30 M nuten

bel assen; 78 WOrkmg t enper at Ur ber e opt| mal e

Ar beJtstermerﬂw awf'{F Hn b RAGS B33 1 £9anbiGHB fnﬂﬁr%l—hﬁitﬁ' ¥BhohP5PI s 65
Cm t5 ei nergydd g eﬂnprérat uf‘Ha be! etV\g 40 * & (6) Ei ﬁ??i sseo von

chel at bi | dendaﬁt uMcivEﬁh at IPHeof Al ¥ iviton aliowsd tonstaﬁmtsﬁoofor 1 hour;
Et hyl endi angywerkiigiempérgiora aficewdrititg loplimunttempbeng@l ycol - bi s- (, 6- am noet h-
A Working in a temperature range of from 10 to 60 * C with an optimum temperature being at 22 to
C 40 53°C;
~ (6) Influences of chelating agents
The activity not impeded with EDTA, EGTA, NTA, STPP and zeolite;
{7) Influences of surface active agents
Undergoing little inhibition of activity by means or LAS, AS, ES, AQS, alpha-SFE, SAS,
45 polyoxyethylene secondary alkyl ethers, fatty acid salts (sodium salts), dimethyidialkylammonium
chioride, and taurocholic acid;
(8) Resistance to proteinases
Having a strong resistance to proteinases;
(9) Molecular weight (determines by gel chromatography usmg Toyopearl®558S)
50 Having a molecular weight of this enzyme of 145,000 = 10 000;
(10) UV absorption spectrum
This enzyme has a.maximum absorption at 280 nm and a shoulder absorption at 200 nm, thus
sugar components being contamad

s5 4. A method according to claim 1, characterised in that the product CMCase II has the following physical
and chemical properties: }
(1) Activity
Having the Cx enzymatic activity of acting on CMC along with a weak Gy enzymatic activity and
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15 : ylether)-N, N, N , Ne-tetraessigslure (EGTA), '

N, N- Bi s{( carboxynethyl)glycin (N trilotriessigsaure) K> (NTA),

Nat ri untri pol yphosphat (STPP) undﬁ; 0l | ?QQEES' nfluSt. (7) EinflUsse von
Tensi den Unterliegt kaum I nhibier § itat durch Tenside wie |lineare
Nat ri umal kyl benzol sul fonate (LAS), Natriumal kyl sul fate (AS),

Nat ri unpol yoxayﬁgapygtg aolsdss hibigt € (ES), Natriuma-ol efinsul fonate s’ z20
(AGCS), Natri yprspoadittin sHSuBdtlaRs al i phatische Saureester (a-SFE),

Nat ri umal kyl sul iﬁ@BrECMé%llun?&&l&i&%y%bb’ééﬁﬁbidiewcg Al kyl et her,

Fet t saur esal zg) wddaig pHaraapireym pid Di met hyi di al kyl anmoni um chl ori d (8)

Ei nfl uB von ProHaingasdking bHin thetasge dBa3d taXlanglas optinymeriaihe ranfs aftsas msen. 25
(9) Mol ekul ar(geph stebtiity( best i nmt durch Gel chromat ografi e unter Verwendung von
SephadexoG 100) NiMinactyatad: ah apkiof Gid B2 wioe alowbd o skf0SF0°C pOOQN; 2. Verf ahren
zur Her st el | ubighVarkirgibipardhee ar@eddrkinigeoptimik teimperefere i N Bei spiel 1 definierten
Mer kmal en, unf a¥eking indutempératumatrange ebirea$ ko8 S itk aentimymdereperetuss beinge titom
Baci1l@s sp K8/F635, hinterlegt als 30 FERM BP- 1485, und Gewi nnen der
al kal i schen 8hiflypnsesofRhelaliag 8geAts er hal t enen Kul t ur produkt. 3 CMCase I,
erhaltlich aus,  EraRefyitkoetd %‘HE‘I&DTOO'FPT&EM ST8F & RAW% 635, hinterlegt als

FERM BP- 1485, ﬂt"'e'g‘]"g $:0f A0Ye) kal sch nd gghepi sche
Ei genscshaf ten m gﬁ‘ge sec %ﬁwl et?tcetrsrtfg}t\f :ctt%l Agi%alﬁ sa&ﬁ) %Td;n@ I’kyga -

cMC
zysamen mt &ﬂ: enzy Gha “Erne
schwachen p- %9. r&&&éé (2) Spezifit~t auf Substrate ert auf
CMC, kristalll nga ,,%srgsngé ©Shoteidatdsl UbI 0se und PNPC. (3)
Ar bei t s- pH Vgfm {‘@&%i Y6di Ehrﬂ\Qatography using To)dpbarRi55t
Ar Qel ts- pH V\rt thdm :@t&fCMOAEb PBisArGood4.20,0000d el nem optl rral en pH Wert

i m Ber ei ch vogig)@vizbsorptidn Specttuy PH- Vert - St abi | | t~t Ni cht inaktiviert bei

ei nem pH Wért vaavidg draximbizhs avddtptiora 280Ba indG@ dhbiiidet atisbiptihaat Bm@lnassen. (5)
Arbei t stenperatur und optimle Arbeltstenperatur 45 Wrkt in

ei nem TerfpeAanethol @c@rding tv olainl 0 dbaract@idedOnrihat thei hacteriaoBecillussdptBMFEATsiepaitadr asv on
22 bi s2553 CFERN BP{H85fis @pahie of orededing|an ietrdynd dandarihelfpliowing anziinatic kapertigst at  wi r d
ni cht von EDTMACMYA NTA, STPP und Zeolith beeinfluBt. (7) Einfl~sse von
Tensi den 50 Having a Cx gpeyspefis acgvityloh agiing PFhPMPéPEmgﬂt’cPe‘f’eab&t PRAYRYC agfiyiieandeAS,
AS, ES, ACS, ‘%?—aSFﬁa'g‘QRSdasPG‘Ft '&'xyet hyl en- sekundare Al kyl et her,
Fett saur esal Z& D| rret hérl dj al k%l ammoni: H(gchl orid und Tauro-
chol i n¥aure. ficgt ESMHRISE PR M foher Best andi gkei t

gen Prot ei né)s a" o e a be .
&7 chr omt oural 1% 3{ °'k'r\9e°r Wena' R S RS S REBL W Bl 0 a3
ei n Mol ekul ar stéb%”pl-iL\‘} 0Qy 4%%’9@5 %hlggs(té% h@:’n PSR Blstni8SACKLYE Das -
Enzym yei st e,hinﬁ noted) gsggog di @ nm oder el ne
Schul terabsor@twg,nné)@ Sbe Zthge and 2@{;}” Br3dmBraty@) auf , somt sind
Zucker best andt ewmoRingt a}adeqanpe{’amrﬂét?@ese floh, 1096 88+ ¢ Wit bh S38Mmud i tehi8tature being
Kult ur pr odukt rebcgiizddat bdolius® - S RFig<Siy+ 635, hinterl egt als FERM BP-1485, nit den
naQb,st ehendengphyerdsabiiceadiagagsnd chem schen Ei genschaften: 5 - (1)

Akt i vidat Cx- enZhmativitg obtdmpdded witht ERTAQBGTACNICA, AT8RmEzeolie;t  ei ner schwachen Ci
- enzynat i sche) ipdubnces of-surfage dcties agentsschwachen fi - G ucosi daseaktivitAt. (2)
Spezifitat auf Spdesgoingtiittle inhibition of activity by means of surface active agents such as LAS, AS, ES,
AOS, alpha-SFE, SAS, polyoxyethylene secondary alkyl ethers, fatty acid salts (sodium salts), and
dimethyldialkylammonium chloride;
45 (8) Influences of proteinases
Having a strong resistance to proteinases;
{9) Molecular weight (dstermined by gel chromatography using sephadex®G100)
Having a maximum peak at 180,000 * 10,000.

50 Patentanspriiche
Patentanspriiche fiir folgende Vertragsstaaten DE, FR, GB, IT, NL
1. Alkalische Cellulase K, erhiiltlich aus einem Kulturprodukt von Bacillus sp KSM-635, hinterlegt als
. FERM BP-1485, mit den nachstehenden physikalischen und chemlschen Eigenschaften:
55 (1) Aktivitét
Cx-enzymatische Aktivitit auf Carboxymethylcellulose zusammen mit einer schwachen Ci-
enzymatischen Aktivitit und einer schwachen g-Glucosidaseaktivitit;

R




Wrkt*auf CMC, kristalline Cellul ose, Avicel, Cellubiose und PNPC. - tO
(3) Arbeits-pHWert und optinmaler pHWrt Mt elnem Arbeits-pH Wrt in dem
Bereich von 3 bis 12,5 und einem.optinalen pH Wrt imBereich von 6 bis
11,5. (4) pHWert-Stabilitat N EEPQWP%%H be! ei nem pH\Vert von 5 bis

12, wenn be! 30 Cflir 1 Stunde bel assen. 15 (5) Arbeitstenperatur
und opt i mal(g éﬂeQﬁ‘tﬁttaﬁ? atur Wrkt in el nem Tenperaturbereich von 5 bis
58 C mit eineiy % Eébibde m;,lﬂ.saﬁ..% Eelfutosd, vick! &Lnloblﬁs%euaeost

chel at bi | demg@pn cg,]og &d tivitl ni cht von EDTA, EGIA, NTA, STPP

und Zeol i t hapesdisbhiet-un th,ma,erpH.wz,), Ei nfl Usse von Tensi den Unterliegt kaum
| nhi i erung defit efNeini AtbditebH-NSFGR Hofdieh vOS4 bisS2 ui@Biner oftinkalen pWert im Bersich

Pol yoxyet hyog®obissiekundar e Al kyl et her, Fettsduriesai ze ‘(Natri unsal ze) und

Di net hyl di a@gkpH-wenrssebilitarchl ori d. ( 8) Best andi gkeit gegen Protei nasen Mt
hoher Best andSgkibbdi ptjd¥petan Mmoot % bin 48.8 ond 6.8 bis 10, wen )bei\A9)* G l4ir] 18rNjmxancizv. 30

(besti mt oMingen i@ldsssnr onat ogr afi e unter Verwendung von Toyopearl e 55S) Das
Mol éteul ar gefl Arbitstomperativizaejeh ynd optimaloyiRBgiemperg00.  (10)

UV- Absor pt i on¥4rer eingrmbreiien Temperatuthereish very 1cbis g% Crraft einenprlimelen iTempasater bpi0; nm
oder eine Y& absor tlon bei 290 nm auf. 30 5 Bacterl en Baci | I us sp

KSM 635, hlﬁ)c'@‘i‘ﬂ" t"°'é1f'“§ 'tf 5 die.in der Si aI ka

Cel | ’%\lk ase K h Ui Z§§7ﬂ"‘° ? Eef ié"ﬂ (E"?'I yf°§ ril n S ur[.’gaften
(1) Aktivit

schwachen %ﬁrﬁ) a1 ° eﬁi&t \)"{‘& e&tg °°'" und e| ner schwachen

~C7) Eiftfdgeb VBN
. 8.- G ucosi d nggfl df'de %chﬁtfgns H ! ingdr | l%yrtzol
krlstalllne,_;ﬁ)e gr % ff, bishin ,o,\&gt und
opt i.gal er pﬁﬂo r Nat%rﬁ-«%bll‘&%ﬂd“‘réﬂﬁiaﬁs%h@ e'éter' f‘(a F n‘?dnrfa I¥nﬁ¥9naf’e 12 und
el nem opt | nﬁdly%ﬂyeﬂﬁa klind#® Aliglether, Fetts4iR69aRs MNatrimSal )Q’ldthant idi éll@lam%')omu 4)

pl --Wert-Stewibi t~t Stabil bei pH Werten von 4,5 bis 10,5 und 6,8 bis 10,
wenn bei 40@fEihtiB vonPrdtbinaséen bzw. 30 M nuten bel assen (Fig.4). (5)

Ar bei t st enper Mitlhohen Basstindigkditajegoniitieb Biotehbssnper at ur 45 Wrkt in

ei nem wei t ef?) Maekplargavicht kestina ldureio GeldlPoniEitagrai®d urdr Vistweadung vondsbhaderei T 00)
Tenper at ur voMiteinam mh@'mleCPQdElbgl 18g000 +(16000Ei nf | Usse von chel at bi | denden
Mtteln Die Aktivitat wird nicht von EDTA, EGIA, NTA, STPP und Zeolith

beei nf |4 BVerfaprpy 7ot (lersioliung gYksfiscimenGelidiase lsomit den:in Beispigln{ cdefiniesign Measimalon,

| nhi bi er uH faggepd dast ZUghter; yon platisshereellulasecK ergpugendarm Bagiliys sp (S hinjerlegirals SAS,
Pol y"ES’xyet ’F'ﬂﬁg éR‘E?nH!&’r%‘Y'"A?W é'ﬁ'l?ﬁ?" Gellyipse X Aus dorp oraptepaqRuitireraguit ze) und

t hy, ngﬁgﬁv aani?' Eea#%‘r;:h 'ﬁ%éé) B stngsngpl %%%hﬂi‘tg nT %lp?r g%ﬂ Bﬁ?ﬂ M t
(best It ?he to%}'rs%{’ n ¥ m'sc a%‘s‘a‘ung von SephadexO G 100) Mt
ei ne n’B.XI .
111111111119,,1. eg,,g ?,’Eﬁf @ﬁiﬁ?&@?@”&’éé’ﬂé’%‘? AR Uy e
fol genden Ves éﬂeaﬂtatssuaﬁtbstr
_ Wirkt auf CMC, kristalline Cellutose, Avicel, Cellubiose und PNPC.
\_,e (3) Arbeits-pH-Wert und optimaler pH-Wert
40 Mit einem Arbeits-pH-Wert in dem Bereich von 3 bis 12,5 und sinem optimalen pH-Wert im
Bereich von 6 bis 11,5.
(4) pH-Wert-Stabilitdt
Nicht inaktiviert bei einem pH-Wert von 5 bis 12, wenn bei 30° C flir 1 Stunde belassen.
(5) Arbeitstemperatur und optimale Arbeitstemperatur
45 Wirkt in einem Temperaturbersich von 10 bis 60°C mit einer optimalen Temperatur von 22 bis
§3°C.
(6) Einfllisse von chelatbildenden Mitteln
Die Aktivitat wird nicht von EDTA, EGTA, NTA, STPP und Zeolith beeinflust.
(7) Einflisse von Tensiden _ _
50 Unterliegt kaum Inhibierung der Aktivitdt durch LAS, AS, ES, AOS, o-SFE, SAS, Polyoxysthylen-
sekundére Alkylether, Felisfiuresalze (Matriumsalze), Dimethyldialkylammoniumchlorid und Tauro-
cholinsgure. S e
(8) Besténdigkeit gegen Proteinasen
. Mit hoher Bestiindigkeit gegen Proteinasen
§5 (9) Molekulargewicht (bestimmt durch Gelchromatografie unter Verwendung von Toyopearl® 55S)
Dieses Enzym weist ein Molekulargewicht von 145000 £ 10000 auf.
(10) UV-Absorptionsspektrum
Das Enzym weist sine maximale Absorpuon bei 280 nm oder eine Schulterabsorption bei 290
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1: Verfahren zur Herstellung von al kalischer Cellulase K. GMCase | und
CMCase 11, erhgltlich aus den Bacterien Bacillus sp KSM 635, hinterlegt als
FERM BP- 1485, ‘dadurch gel kennzel cppglogs @38ges di e ZUchtung der
Bakterien aerob bel 22 bis 40 C, bei pHWert 8 bis 11 unter Verwendung

ei nes Kul turnmedi uns, bestehend aus ei ner geei gneten Konbl natiorn von

Sti ckst of f quetd ah smﬂsnm\lckamﬁdteuethﬂltbren gefol gt von Gewi nnung der
gewanscht en Produkte dutch Ooliche Verfahren zum ] soll eren und Rei nigen,
wodur ch & kEMPase Heertsitich sus siner KeftwregsuRtvorm Besifusien K085/ hinteriegs) alsciFRM BP-1485,
Zentri f ugi eMifen 'PF'PW?’\QP"EPFYEH!FCWBWPW'SWW@9°"§<‘@?fi9r'gt von bl ichen

I sol i eFungsnéi)lﬁBWéﬁ vm e Aussal zen, isoel ektrische Fallu

Lvéungsf Al | ung enzw' é?t apm% SBMEPR, Mibeings; Sﬁwaa'remﬁanm@chw&@ |

und CMCase ié '§°’@ g{ e K durch priparative

Hochdr uckf | US®; L le odr ezi\_% quchrn ﬁgrafle oder
DEAE- T yopear(g)q EH 1' : c? SWMBdUrCh di e betreffenden
Bestandt ei | e ._

gekennzel chnegere,cqiq%, b@ﬁ!l Ea I?éFJ‘{thsaé% %?%1%@ steﬁgﬁ‘gﬂm gﬁ%ﬁﬂ

physi kal i scheg ,pgggmgﬁchen E| genschaf ten aufweist (1) Aktivitit

Cx-enzynat | SCheNne‘fttaleeFt%Bl oftdin fHAWGOVOY BRishis! wedh bétla0 6@ iz 1 8@RIERRIatEch. €1 Ner
schwacigen Ci (5) Asehotsidordist RRdoptikle WilsitsteripBfnei Ner schwachen
' e- G ucosi daseaisirktvih biném Téperaturberei€h2yon SARF 58-ICE it eifidi foptihdmt Tothperatdy vosUR ®isau f

Ca?b/oxyrret hyl4se€l ul ose (CMC), kristalline Cellul ose, Avicel, Cellobiose und

p- Ni t r ophenyb)Ebifibssh voechelatbiisitep Mitte) Ar bei t s- pH Wert und optinal er pH Wert

Mt _ei nem Ar bei Die-AtiNitiddwird nichhvBe ERTAs EGTA INTA, $iiPE ub® Zedlittl bedinfiefh opt i mal en

pH: Verae i m Bef)Einiisseon Tensidenyon 9 bis 10; (4) pH Wert-Stabilitat Stabil bei
PHYér t en von 4Unjerfingt kaup ahibigrungesiepAgiyitit dusch kASHAS. 158i AQR) = BFE§AS1 Polyerysthwiepr

bzw 30 M nut%FF“I?é? Alkylather, 59535“5&?%@(?'%*‘(‘%6#) srdPipethddizicylagmmeniypeniong e

Ar bei t st errper "°'t9°9°" P'°‘°'“ P N n e| nem bre| ten Tenperat ur bereich von

10 bis_65- C 40 * Usse
von chZl at bl %\:{a wg%yo;% \ﬁa ng voh Tgyc)peaEl r155&)

E][ hylhen?i am W\% tﬁ#%j "I':(Bli%s eng coI b| S- (# am noet h-

yl et her) - N, N i i n
(Nitrilotri es,§,{ aure gm‘i‘ﬁﬁ'&gﬁ@% tr’ell Sgrbt%r?g??yp %@WP@ ¥éﬁr(l)ld
Zeol ity beeinfl u~t (7) Ei nfl Usse von Tensiden Unterli egt kaum I nhi bi erung
. der AKti g, t Bécterel @J&.naifmsmessvmeriebr@@mzmbé V4850 .kuérb.s?*bz@dséﬂaﬁ&n@muws) ,
Nat ri umal kyksubieian, (b ndiadtéhehtish Shymutserion Elgemakdin: sul T at e (ES),
Na¥ri um a- ol efyAxsvitsf onat e K> (AOS), Natriuma-sulfonierte

al i phati sche Segbsregwitsche(AktivBEEUf CME tzadaimah kijtleiner dchwalied Cy(cbAtiatiscHdh Aktivitat

Pol yoxaset hy| eumd sipénsaliecken/i-®ydositdseakiivittiet t saur esal ze (Natriunsal ze) und

Di net hyl di al ki) SperiiétiauSubsttatleor i d. (8) Ei nfl uB von Protei nasen Mt hoher
Best i ndi gkei t g¥yldrpulf@C, mrigialiine Galidose, AViodl, Qaliobidee bndrRINP@I cht (besti mt durch
Gel chr omat ogr(é)f’f"'@f’'‘ﬁrIal't''<‘,“f9'ft\e/'é<iI opimgengWem SephadexO G 100) 45 M t

ei ngem naxi nal enWé&l@"‘b@Pe"f@UM o @"05?!9‘0" 3on dist Bnyndrpinedceptimalep ptivyprtyim
dadur cf! geke ﬂ%%f"“ 489 8as Produkt CMcase | di e nachstehenden

physi kal i sche chen Ej i a auf wei s ‘@1 @lﬂ at_50

Cx- enzymat i sc,ggut ' be' ?\‘% %uf"’"d\;%g ggﬁﬁg%sﬂoe‘fv |tbe' h\éf\é éﬂ\x"” on bzw. 30
Cl-enzynati SG r’né@r&dr &1 m?de?ﬁ{&% waghen f-Gucosidaseaktivitit. (2)
Spezi fjtat au turbiYbich ton! 18 bt dsk & it Glbd &Htlpﬁlgn TéAr\E{'de&@Jr von

Cel | ubl ose urgit,,ﬂxl?g F i A bel ts pH Wert und opti mal er

Mt einem Arb(g;g,,amgl;lv hblaibfhed@elml\ﬁ%ﬁrﬁ' ch von 3 bis 12,5 und e| nem opti mal en
pH-Vert i m Ber ekt vird ichit vdd EDTA, EGra,NFAVETHP-uRl a&u:.ihlbta¢|ﬁfuukdl cht aktiviert
bei ei nem pH-(WmEdnusseRobTdakidenl2, wenn bei 30 * C fOr 1 Stunde bel assen.

50 Unterliegt kaum Inhibierung der Aktivitdt durch Tenside, wie LAS, AS, ES, A0S, o-SFE, SAS,
Polyoxyethylensekundéiren Alkylethern, Fettséuresalzen (Natriumsalze) und Dimethyldiatkylammoni-
umchlorid.

(8) Bestéindigkeit geen Proteinasen
Mit hoher Bestindigksit gegen Proteinasen
" 86 (9) Molekulargewicht (bestimmt durch Gelchromatografie unter Verwendung von Sephadex® G 100)
Mit einem maximalen Peak bei 180000 £ 10000 (Fig. 7).
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26. - EP 0 265 832 Bl (5 Arbeitstenperatur und optinmal e Arbeitstenperatur
Wrkt in einem Tenperaturbereich von 10 bis 60 *C mt einer optimnalen

Tenperatur von 22 bis 53 1 C ( L.nflfsse von chel atbil denden Mtteln 6
Die Aktivitat wird nicht von EDFRY 2BYrA, STPP und Zeolith beeinfl uBt.
(7) EinflUsse yon Tensiden Unterli egt kaum | nhi.bi erung der Aktivitat durch

LAS, ASp, ns’%@heﬂi’rﬁﬁ&ndﬁﬁ%mﬁ% Y hyl en- 'sekundare Al kyl et her,

Fett sduresal ze (Natri unsal yi di al kyl anmoni unchl orid und Tauro- -

chol i NSy UnRriahidd zur Hersteluig v&ﬁﬁlﬁdné’éﬂér%ﬁﬁﬁseg@maﬂ PirRl EMGESE nMrhaikANBE den
Best andi gksitbried Ea6ius Rp HSM-e38,IleribGals MERRKBH-H488 CtidGith geksimkdichiet, dab 5o
Cel chy omatzughuing | '@®r Bakierien \GFoncsidl 22 Bisv 50T CT BEiOpIeWelt 8 bibA) UsteR SBAveRdUAY BInvei St
ei n Mol ek umungedivineh beslohbridOdls teindi) Qédignétorf Korfblifhlio AdtisKstaiuetsnSithd ekohlbnstor-1 5
Das Enzymangies,tgefeigheonGewinnumg aler\{EsWinsobtero Prolikie diitB Ublich®datahren auen Isolieren und
Schul t-er alisigpt. iwoduriheatkaBRip CallviasefK dusbTrdnnen ded Batillehzelich avitt Zendiugiple Filrigreral t en.
4. \Ver f ahrusw isclieth wikd.sgafalg fyorl Ublighahuisoliarupgsethnden| wit Aessalzena iBoejeiyisfheoichlling,
CMCage | | Ldsusosiiliungs unshBrennerider Rypdisielaln Prgaipitah unshuohehEMPaseHand Mfapasthists t en
auf wei st : ajkgiischer Cellulase) K direl Rrinaralivectiochdiycliifissigabromatopriie, Hydraxyapatishramatoosafies amen
mt ei ner Sehbkitororeare-Chionaingrfie eralien Al vedugh it betefienden Sestpgielirdppliort

, B-d ucosﬂ't?éf?%akt | VI t it. (2) Spezifitit auf Substrate Wrkt auf CMC,

kri stal A Cel | obi P
g s Sp e "3 i b sﬁ:" i e Bigen i e et e b ortngery
Bere| ch von e| nent optl aren H-V‘ért I m Bereich von 6 bis

11,5. (4) PP Wldnayalafdih Inkifat Nuf Barb Fn'eiﬁh@én Qeel*.usﬁhrﬂt%'krﬂ whGidn T, D1 S
12, wenn bei, Qatnscr‘;n?%wtﬁlu%% ?chh & 5-Blcosidaseaktivitit; rl?g' tst errper atur
und Qpt i mal @) Spdist sk iBR&et Ur Wrkt in einem Tenper at urbereich von 5 bis
58 1C mt ei newinQpy iatfeCabbxyrRdilyRbiulosd (MB), kAstdhingd Cbuidse, A¥idel, Felidbioss BRd YON
chel at bi | dendepheifidelictiosidlenpopkti vitit wird nicht von EDTA, EGIA, NTA, STPP
und Zeol i t h @y ameifgHNBbrt undDptimaler pHWlt Ei Nnfli sse von Tensi den Unterliegt kaum
I nhi bi erung devit éikdm wibbitstpHelMsrtim Befdich vab 4 HiS12 didSsineff opfithiten @ AWert im Bereich
Pol yexyet hyverg bisekundi re Al kyl et her, Fettsiuresalze (Natriunsal ze) und
D net hyl di al(ﬁyl'lﬁ\r‘mtﬁbuﬁthl orid. (8) Bestindigkeit gegen Proteinasen Mt
hoher Best i ndi¥dibei pit\estenmpR#.8idisaiHSrind §.8 bis 10, wom) bel/B0 €kt  Yoviprbaw. 30
(bestinmmt difinvien Lelpssen: onat ogr afi e unter Verwendung von Toyopear | e 55S) Das
Mol ekul ar gef ApitstpgiRerebarsieh pnd qoimale Adejtstymaersigoo. (10
UV- ABSor pt i ons‘g 9"!?!“ brpiten EoroRerAtyRereigh vap AR IS ER | it @'“MHP%?W APeEr BB nm
%/er ei ne S abso ttblgn be! 290 nm auf 45 5. Verfahren nach Anspruch
dadur ch é LE% ' § '\gﬁ%

< ﬁ
wutafé |c tvo gth en mmmteq 1gSaure Etﬁ‘?en -bis-(8-2 tlr?ore egt
al s FERM BP. 1 r GT i{ ﬁme gﬁﬁ?htﬁl %gkure)

enzyngti sch .
Cx- egynﬁt|§“éﬁﬂ(’% Ui&lﬁ&&%gh&% P un mt el ner schvvachen C, -enzymatischen

Aktivitat und ynteriegt kaum Inhibierung der Aktivitit durch Tenside, wie lineare Natriumalkylbenzolsulfonate
(LAS), Natriumalkylsulfate (AS), Natriumpolyoxyethylenalkylsulfate (ES), MNatrium-a-olefinsulfonate
S (AOS), Natrium-a-sulfonierte aliphatische Sidureester (a-SFE), Natriumalkylsulfonate (SAS),
40 Polyoxyethylen-sekundédre Alkylether, Fettsiuresalze (Natriumsalze) und Dimethyldialkylammonium-
chlorid.
(8) EinfluB von Proteinasen
Mit hoher Bestéindigkeit gegeniiber Proteinasen.
(9) Molekulargewicht (bestimmt durch Gelchromatografie unter Verwendung von Sephadex® G 100)
45 Mit einem maximalen Peak bei 180000 £ 10000.

3. Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB das Produkt CMCase | die nachstehenden
physikalischen und chemischen Eigenschaften aufweist:
(1) Aktivitat _
50 Cx-enzymatische Akdtivitidt auf CMC zusammen mit einer schwachsen Ci-enzymatischen Aktivitit
und einer schwachen g-Glucosidaseaktivitét.
(2) Spezifitét auf Substrate
Wirkt auf CMC, kristalline Cellulose, Avicel, Cellubiose und PNPC.
. {3) Arbeits-pH-Wert und optimaler pH-Wert
85 Mit einem Arbeits-pH-Wert in dem Bereich von 3 bis 12,5 und emem optimalen pH-Wert im
Bereich von 6 bis 11,5.
{4) pH-Woert-Stabilitét
Nicht aktiviert bei einem pH-Wert von 5 bis 12, wenn bei 30*C fUr 1 Stunde belassen.
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ei ner ‘'schwachen A- G ucosi daseaktivitit. (2) Spezifitlt auf Substrate Wrkt
auf CMC; kristalline Cellulose, Avicel, Cellublose und PNPC. (3)
Arbeits-pH-Wert und optimal er pH Pprotagsss2 B1 Mt el nem
Arbeits-pHWert in dem Bereich von 4 bis 12 und einemoptimal en pH Wert im
Bereich von 9 pis 10 (Fig. 3). (4) pHWrt-Stabilitat Stabil bei pH Wrten
~von 4,5 bis: (W@ltﬁtﬁdp@atﬁumgpﬂmlemmmmamo Cf~r tO Mnuten bzw. 30 27
1 ss~~~~I| ||| eWirkyin eingr Tempgriturherich]von 10 bis 6-TC @it 2Her @BrRal@ Tapipaaive vonR2lbisssen
(Fig.4). (9) Wﬁeltsterrperatur und optiral e Arbeitstenperatur Wrkt in

ei nem wei t en W@?s&tvﬂ'?ﬁﬁla@ﬂ@ﬁdq?dﬁ“"l'b bis 65 C nit einer optimalen

Tenper &t ur vop ivitgt wird i EG?)A NTA, STPP ung Zegjith fopeigflut. oy

chel at bi | den 'Wf‘ﬁ %T%F' °"Akt a, h NTA STPP
und Zeolith be 1 Eﬁ”‘& <y (L%ii %ﬁ gﬁ % pyetiylen-

| nhi bi er ung l v tl VI " Wesfgﬁ ﬂréumsﬁ\nze s aEgmmA "g?—'lz—_r,aur%AS,
Pol yoxyet hyl e&s&&gn&i?;ggéﬂﬁ loblnagh: Fettsauresaize (Natriunmsaize) und

Di met hyI di al k np didMa8ds d. (8) Bestfndigkeit gogen

Protei nasen Mg M&]&hﬁfgeﬁ@ﬂb% :'cﬁ GG@:G&&tJDFa% Gritd? ¥8SBndufly vaBrofdpbarrsggIM Cht
(bestimt durch pfesdsah Emw&,agrnaﬁdmnw whdht mﬁoﬁnﬁmuwon ephadexeG 100) Mt
ei nem maxi mal @g). Uverbsorpdhsspel@d0 10000 (Fig. 7). 15 \s_, Revendi cat | ons

Revendiscat i ons pasiEndy@Swdsh @6 nasimbis AGsonstibre bés @B0/ i basr elnk, SchRerabsbrptidnThei Do 1.
Oe*l{ul ase al oo aulsoikit sifdl Zuckerbdstapdisile enthdtenue a partir d' un produit de
culture de Bacillus sp KSM635 ' .7, 20 d~pos6 sous | e nunero FERM

BP- 1485, 4ay ¥ertahier Dagbr Anppriiht te slaghivgls pejenazelshnethiatidgs Bodkt CMEateddie pdchstehen-

Act i vite El Hen physikalisghen unﬂehmhqmlilgsn@hﬁtywmfwenpye Cx d'action sur |a carboxy
6t hyl 2ocel | ul @sAktvitgh nene teng qu' une faible activite enzymatique C, et
une faible acti 9?“9@\’5‘6‘[35’1 Squf GME z“‘(“!‘)“"'Sb‘&@l“P’l sshwaghag frenpymatisshionAliivitts o5
Elie agit sur“"l"z?'n r "(B‘? "r%@'H‘iPP'd%sé?kF‘ bse (CMO), la cellulose cristalline,

I' Avi cel , |a @kPRe E‘F ioside (PNPC); (3) pH

t | |
dactign et p r ?lts tk;,%?f B rog‘p%n 'oggfe"'ddﬁgge situant dans |la
s 1@ stap

plage e 4 a reik n G 3
(4) Stabilit e%; |‘§"‘au°){e'va 033’?,23 12,8 % gige%b?&mgleﬁ X;lgﬂlert ;%0 5
et de 6,8 a (1%, ,j\%ﬁ_gub,mgn, ] a | aisse reposer a 40 IC respecti venment pendant

10 m nutes et Io ivierthel ikt SEWerk voh sHiAREwdIR bhiQIPEfuRt Bhufadbeisdshyi t € et
tenpergture d(smbé.fgtbﬁ,gergmunmtﬁ,aglAr&,taemgt@ct|V| td dans une | arge plage de
tenperature de UWikdin@inels, ToBarati@SHER Kind Bis GG R oRier Uptimalen TempRiatu bon AAMINUE
a environ 40 45+¢, (6) Influences des agents chelatants L' activit6 n'est pas
enpechee par (6) Eufitsse voi bhelalbiigondkinaviitahe t et ra ac6ti que (EDTA), |'acide

6t hyl bne gl ycol PiesAkfivitdewiidmizht voy EBTA EGFANYTN, $TPPNhd Zedithdesiniesti que (EGTA), | a
N, N- bi &( car bof)/FidgtubselvpyTgnsidere (acide nitrilo triacetique) (NTA), le

t ri pol yphosphat &ngdieas dahiny inhipiepmrger Aktivitds durefol AS; 83, ESOAOS, «-SFE(SAS, Peifdxyrtryises
des agents te??k‘i"ﬁéfa(ﬂkv'ﬁ@efEfqﬂéa%ﬂﬁ(Nﬁﬁ'é“sﬁ'a?)191"13'3'WﬁhY‘@?‘l‘M’W"G’“Q@'ﬁ‘Q’% t6 par
des agents t e@sPastaadighoit gogep Peote] nI es@gal kyl |ineai re) benzene sul f onat es

Mlt dng
de\’Odl um ( LA@; Mollekugaargem (bestlmmt durc] Gelchr%rr?a%glflaﬂe nteSr erwer?c?ung' !,olﬁy oyt;spléaltrrﬂbagsg)s de

sodi unf Das Molekulargewicht von CMCas Il ist 170000 + 20000.
{10) UV-Absorptionsspektrum
Das Enzym weist eine maximale Absorption bei 280 nm oder eine Schulterabsorption bei 280
nm auf,
45
B. Vertahren nach Anspruch 1, dadurch gekennzeichnet, daB Bacterien Bacillus sp KSM-635, hinterlegt
als FERM BP-1485, in der Lage sind, ein Enzym mit den nachstehenden enzymatischen Eigenschaften
zu erzeugen: '
(1) Aktivitit
50 Cx-enzymatische Aktivitdt auf CMC und mit einer schwachen Ci-enzymatischen Aktivitét und
einer schwachen g-Glucosidaseaktivitéit. ;
(2) Spezifitdt auf Substrate
Wirkt auf CMC, kristalline Cellulose, Avicsl, Cellubiose und PNPC.
(3) Arbeits-pH-Wert und optimaler pH-Wert
" 55 Mit einem Arbeits-pH-Wert in dem Bereich von 4 bis 12 und einem optimalen pH-Wert im
Bereich von 9 bis 10 (Fig. 3).
(4) pH-Woert-Stabilitét
Stabil bei pH-Werten von 4,5 bis 10,5 und 6,8 bis 10, wenn bei 40°*C fiir 10 Minuten bzw. 30
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pol yoky6t hyl ends (ES), |es al pha-ol efine sul fonates de sodi um (AOS), |es
esters d' acides aliphati- ques al pha-sul fones sodi ques (al pha-SFE), |es

al kyl ~sul fonates de sodi um (SA%PolzegP{’% yl secondai - 45 re) 6thers
pol yoxyethyl ~nes, les sels d' acrdesS gras-(sels de sodium, et le chlorure
de di nmet hyl d&al kyI anmoni um (8) Influences des prot~inases Elle presente
une forte rnﬁmtﬁ.tbaﬁg‘senm@q prot~i nases; (9) Masse nol 6culaire (d~term n~e par
chr omat ogr ag)lrrsitdsnipe®k undoptimalé d.@e.dﬁm‘p‘erplb.adexo G 100) 50 Elle

present e un pweiktirasiheiineian T&hpbeiibbereichGrof @@ bis 85 * Ginid enelmptitraldnalamperatd von de
cel | ul ase altveador¢rigispryant | es caracteristiques telles quo definies a la
revesdi cat i(@rEirdijisse win chelatpildentiein Mitelnoper at i ons consi stant a cultiver Bacillus
Sp KSM 635 pr Bid iktiyiiit wird| eichit soncRTAUF@RS NEA.CHIPP med Zeolit 8ppind@tsous | e numer o
FERM BP- 144D Einfliisssvanclepsiden|-ir | a cel | ul ase alcaline K a 55 artir du
produi t de cubterfiegt kauayiphibierung der Adiyitiitslurch Temn pe S A% ESoMPBecEESSMar ti r

d un pr odU|Fi°'Vﬂ’é’°fE¥J?’lsﬂﬁ“EdéffeA'E¥éR§'P°F '| ig¥sdyygsqesniNaidumsaizel 15d DimsyialkdaypeRiims FERM

BP- 1485, a T‘ les ri~t es hyS| gues et chi m ques suivantes: 28

C* C L () g‘ %Bl(l) Act|V|te Elle pr~sente
tactivite ai bl e

e§> ,,,,,:59; R o e B Rt

Spéejficite pour es su agit sur la CMC, la cellul ose

cKi stalde;,m,ca{,o,éw cel, Ia cel | obi ose, et le PNPC, (3) pH d activite et pH

op Irralnevﬂab&ums%amee:sm SYitdctamt suivafls SOE, ¥R} &, ndans | a pl age de 3 a
12,5 et un pH optinal se situant dans |a pl age de 6 & 11,5; (4) Stabilite
au pH -1. &&lulase alcalinebi,|i Poubsite léhué B3gatti YRR prduiNdPEGe dB Fciflud sparsamssson | a
| Al s@e I eqspessisoas 18 BuniérdFERMERN485,layhret is @ropfiéids phesiques @ichimiuel saRdntesi: t e et

t enper at ur gt)Retutéi vite optinmale Elle a une activite dans une plage de

t enper at ur eElid erésdhtount Betigts ananatiquepex dectionssunip carhedy enéthgl celiulasaen mémetempsal our
de 22 a 53 qu'u® faib®)actvild enaymatiove @@umj@h'?sctuméMQ%daiﬁ L'activite
n' est pas e(?r)p"@é PRYF leg Bubpirats | ' EGTA, | e NTA, le STPP et la zeolite; (7)

| nfl8ences e a0iksyeiaicarbpyméthyl ealliosp {CNEP), la callylgps cristalines Bvisplelaiopliabieser ot dp-

d activite %‘QF“‘? §°'|9H§‘d°|(8§"9i8 les ES, les ACS, |les al pha-SFE, |es SAS,

gt . i g
(5015 de sopagena e quﬁ%% Bl Frion 56 257 o v O et e ™

taurgchol i (8) R6sistance aux prot6inases Elle presente une

forte resi IE%gtesta%H&)p é?éu%' abl 4&’&%6% gggk@'l&%%ﬁﬁésﬁ‘r&%?ﬁ r B3
chromat ogr afyl gesp ,veg,g Jan ﬁg sse noliculaire de
beote enzy i s o b G ezt absor pti on du
rayonnenentemld 2@ activitd dans & e %ﬂéé’ H@teﬁfp@%t@ﬁtd% M@Gﬁ@s GHeRbrhserbr iR SptiRlee 2
280 s#m et  UslaneRBskh@ ®éhviroh 4896 . Nm  des conposants de type sucre etant de ce
fait cont engsinfluénces ddsagents dnélgnits pout etre obtenue & partir du produit de
cul ture de iBmwité Inlest pap oBAdhéSpar I'dblfpostHyiéae diamine tdwd EEtiqusHEBRKA)BRcide dfiéneay ant

| es propri GQI)e:slblp-I(‘gfamnp,émléﬂaér) AL NINHéte scdtiu@ni{ESTA), 39 N,N-bis(carfjokymétad)glyditee El | e
priggent e | ' (acidei nitiile maeﬁhwwmq(pen@)vphbset@telctarsogm (STRP)IGI/E zéciterane t enps qu' une
f ai bite act i () lofvenspy Jas@pentpiensotacs une fai bl e activit6 beta-gl ucosi dase; (2)
Speci fi ci t eEligaupit P’@s“”?lﬁb iitiop d'FEtivith Pag s aggpts It%vs'e:m'fs telg que|les(plkd dinsaire)
cristalli nebe"%e"%ﬁl"%‘ig@s dp godium (LAB) lg8 alky! ayltajeg dpgofum (85). les alkyl s‘g‘gz fig-podium

d' activite @Eyo ﬁhg ), les alpha-oléfine sulfonates de sodium (AOS), les esters ides aliphati-

ques alpha-sulfones sodiques (alpha-SFE), les alkyl sulfonates de sodium (SAS), les (alkyl secondai-
45 ve) éthers polyoxyéthylénds, les sels d'acides gras (sels de sodium), et ls chlorure de diméthyl
dialkyl ammonium ;
(8) Influences des protéinases
Elle présente une forte résistance aux protéinases;
(9) Masse moléculaire {déterminée par chromatographie sur gel, & I'aide de Sephadex® G 100)
50 Elle préssnte un pic maximum 2 180 000 £ 10 000.

2. Procédé de fabrication de cellulase alcaline K ayant les caractéristiques telles que définies & la

revendication 1, qui comprend les opérations consistant 2 cultiver Bacillus sp KSM-635 produisant de

_ la celiulase alcaline K, déposé sous le numéro FERM BP-1 485 et a recueillir la cellulase alcaline K &
55 partir du produit de culture résultant.

3. CMCase I, qui psut &tre obtenue A partir d'un produit de culture de Bacillus sp KSM-635, déposé sous
le numéro FERM BP-1485, ayant les propriétés physiques et chimiques suivantes :

. .
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Elle presente un pH d' activite se situant dans |a plage de 3 a 12,5 et un
'pH optimal se situant dans |la plage de 6 a 11,5; (4) Stabilit6 au pH Elle
n' est pas inactivee a un pH de 5 uonlalaisse reposer a 30 C
pendant 1 heure; 40 (5) Teﬁg%ﬁéﬁg activitd et tenperature

d activitMoptimale Elle a une activite dans une plage de tenperature de 5
a 58. C une(ﬁmgrature optimal e se situant & une valeur de 14 a 45 1 C
(6) Influencem gpiesntagasniit ohrtyalafidua UxSaklicnGli iOMT 81/Mashe RAps QiieCiabIe aftrité

| * EDTA, |' EGIngymétiqud\Gi et uhectaibld BEtivied bétarylucOadasd £; 45 (7) Influences des
agent s tensi (2) skkidit phirlies sehsbats une fai ble inhibition d activit6 par |es
LAS, Ises AS, Elecgit B Ja CNG, la'¢atylosk edstalling i AvioF I8, cellabivsés 483 PNBG ; (al ky!

secondai re) Gl bréd'ectipisiepoblp@iimial/| en6s, | es sels d' acides gras (sels de

sodi un) et - |-Blegifsente te P d'aekivi antians leylage der8 Ai 1Mot ¢rBgH il Altaat dansc
prot ei nases BElagede8a 1Pl e presente une forte resi stance aux prote| nases;

(9) Masse rm(“éﬁ%‘l’"&??‘bp"( d6term nee - ar ohromat ogra hi gn ai de de
Toyop#ar| O 5 B%? qs?" di’)‘d 'BUB 20
000; (10) Sp} % Pb‘ﬁ"; % AL
absor pti on 1 ;;'ur % &?, q?n e a"’@a{’@ e &
Baci |l us sp °v | e nurrero FERM BP- 1485 capabl e de
produiye la tiques
Suivaltes: 2 ,,,,,,ueﬁﬁi@" Gt‘?i‘?t“i‘?%f?'ewpﬁr 2 ne act i vit%

enzymat i que Eye S Ghe ﬁmuesmb %t@ﬂarmst RINS, B8 EYNBs hob DbLaidalgre be
enzymati que Qﬂs abs {4k doBdnBhiR) firk Y:bl&&y&l%ﬁéﬁég I44CRIRI AhRfs £a2)( oRDRL tddiuf), tig]
pour |es S UbHigrar S Giméthyl dialkylshin®nio) ét I'Scid tdurbckus ;| 2 cel | ulose cristalline,
| ' Avi el , | a(eyBédistdateoaR profinatee PNPC;, (3) pH d' activit4 et pHoptimal Elle
préﬁente un fie mésantd hite*forterédstanuaaix pcbidimasdsa pl age de 4 a 12 et un pH opti mal
SO situant dhdassa npléadaire disteminéelrar ¢hiinpiog@phie fud pel Btl'aide te Tayopeari®B6S)t 0

El |l e est st ab# wassemnokeliarade calte epdyime estloe d450@004,19080 10, 5 et de 6,8 a 10,

| orsqu’ on |a(1ph$msf@d’@p@st@ndaramnem@twés ectivement pendant 10 nminutes et
30 mi Butes (Fplip engyme @fenm @pteoermm!eu% @8Q) necet; upj §naulerpent 2398 g, e

d activité oﬁ?"i‘ﬂ?ﬁﬁ“@@ YRS SHOTQ t&%t’qf@‘F?@‘eﬂ%ﬁns une |arge plage de terrperature

5 Pt e S o
pas eqpdch "8'“? fFERM Ak iy q‘1°§ “8? syVaMstolite; (7)
| nf | uences d 9&%% a&ﬁ‘%s Qyn?a% def& lio‘?r SR éMé'Qr? ’"féﬁ'kigﬁ’ 'qﬂlﬂhéj {ble%tivnéES

d' acti vi t6 pak ; . qua
les ACS, les 231 Bﬁ%c, Jgur, sesgb : aloiys seconda| re) 6t hers

pol yoxydt hyl @ it slr9€£cMe) |§céiulaéélcﬁ§i§nn3 I'AW&I 4DcoNsHicds, ot RENPcde sodium), et le
chloryse de @ Bmwv,@t@hlgyﬁmaammm un ( I nfl uences des prot~inases Elle
presente une Eﬁ@ﬁr&@n@% IpAldHoeRAS Sdisitusnk Bdne lldlﬂé‘geije 3(2912,5\1.56 pH BBtInMACsY shiidnBdans
(ddt er mi n~e molagelas et sgr aphi e sur gel a |'ai de de Sephadexs G 100) Ella
presente un ) Stahibikiewpin & 180 000 t 10 000 (Fig.7). 25 Revendications pour
1' Et at cont r &b lest pasiinacivié 2 uiESH do 5 P12 beddorde laflsadorepasart 4 301 Cbendaet 1 hebias e

al cal me K, ¢ TaMEatwe (aclivitéchb te@pélatuie dBdtivikbenlimale et re obt enues a

Elle a une activité dans une plage de température de 5 a 58° C, une température optimale se situant
a une valeur de 142.45°C;
(6) Influences des agents chélatants
L'activité n'est pas empéchée par I'EDTA, I'EGTA, le NTA, le STPP st la zéolite ;
45 {7) Influences des agents tensio-actifs
Elle subit une faible inhibition d'activité par les LAS, les AS, les ES, les AOS, les alpha-SFE, les
SAS, les (alkyl secondaire) éthers polyoxyéthylénés, les sels d'acides gras {sels de sodium) et le
~ chlorure de diméthyl dialkyl ammonium ;
(8) Résistance aux protéinases
50 Elle présente une forte résistance aux protéinases ;
{9) Masse moléculaire (déterminde par ohromatographie sur gel a I'aide de Toyopearl® 553)
La masse moléculaira de la CMCase Il est de 170 000 + 20 000 ;
(10) Spectre d'absorption du rayonnement UV
) Elle présente une absorption maximale & 280 nm et un épaulement 2 290 nm.
5. Bactérie Bacillus sp KSM-635, déposée sous le numéro FERM BP-1485, capable de produire la
cellulase alcaline K ayant les propriétés enzymatiques suivantes :
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partir de la bacterie Bacillus sp KSM 635 deposee.sous | @ nunbro FERM

BP- 1485, caracteris6 par le 30 fait qu'il conprend lia culture a6robie
de ladite bacterie, & une terrpeEr H% eB122 a 40* C, a un pHde 8 a 11, a
l*aide d un mlieu de culture qui ntient une conbi nai son appropriee de
sources d' azqte et de K> sources de carbone, en faisant suivre par
| " i sol ementy) fasiigpr oduits désires a |'aide de techni ques connues de collecte
et de puri leCﬁédeﬁtGl uneCatiifk8 lenhidiiqub 8, €8l BEMU éhthdnRtQertipsRfilund RbleGotivie.r
separ at i onertgmatiged Clstans Biblolaaititd baksgiudosibidse; qu' une centrifugati on, une
filtrati on(2) spéecificité pourflesi sebetrbtsSui vre par des procedes 35 ordi naires

d' i ol enenEle dgit kg laCMC.l Iz callgdbsarcgsiging, NAsicelrieclighidsatel o PNPE€0~| ectri que, | a
preci pi t at i3pH acruwgécﬁtvunptim our separer les produits sous la forne d' un

prdci pi t 6 Ellegrésepte g pH % sitnantidens Ja nisge dp/bA <@ of un phimptima)ise sitvert slang Ipart i r
de la cel | Bipgesie 93 iﬂnfﬁ K, au moyen d' une chromat ographi e |iquide haute
per f or man- Qgtag;@é ®harati on, une chromat ographi e sur hydr oxy apatite ou

une™thr omaFR é ' aux lJ’P'eﬁEAEPHF@Z g’édrs 1 310,888 06 88:2,1Q; lorspuen; la [fisse;19pespr 3 g
"E’é'F ﬁf'q é)'revendl cation 1,

consti tuan
t ~ t
Sﬁ;ifqﬁé'ssg mﬁ% s %ﬂb ey Do oS bR £
(6]

enzym tiqu xy nmbthyl cellul ose, en m-ne tenps 45

qu une fal a.v. ési’bés%mﬁéh?n!é‘ﬁiri@bﬂ (EaTal 1 WAR, 1§ 3PP & 13Rike t €

bbT a- gl uco§;?lay (d€3 agehis Senbib-gditse Pour les substrats Elle agit sur la

car boxy neg Aubmlel 1ab16 FibiiéA\iractivits ParCddh bibnRSéhs kit taIb bid6s LAS, BY A6 8ds ES, @

cel | obi 0Seles 0S| Bs BphaBHE] P 1BRBYIbs GRYI| BEnasbyshet N PIGIysth{iddés bt ShiS@idides t e et
pH-@pt i mal gfad(sels de sodium), ebleXhioid ddhmatiyl @allyl aimgdldmse si tuant dans |a plage
de 4 a 12 ¢ infuengdsdepprosiasese situant dans |a plage de 9 & 10; (4)
Stabilite &lp pésobib e forsd régstaod euxguotéinesdssur s de pH de 4,5 a 10,5 et de 6,8 a
10, | or squi@Massa noiéicaine (détgoinés pan cht@natq@rapbis pur gelidvaide de qubmwlﬁ 1900 i nut es
et pendant Efprégentauepic mggimum a 180 000): 10099 EFie@- tenp rature d activite et tenp
ratdfe d activite optinale Elle agit dans une |arge plage de terrperature de
10 h GBe@"d'&ﬁ@"Eéﬁ'ﬂ'éFEﬁtﬁ?’l}“’Gﬁm?Fﬂ‘faét'(isant reconnue a environ 40 C, 30

1111111 lé 11111 11111 111l * EP O 2 832 Bl (6)
I nf | ue?rcé’° % '§’!" 928‘?“& ' "’L° Ko\gf Cs us "é’ﬂgg ggé:gl“'e"faam de
6|t h%' bne falt u tempéé: pH de 8
g yco é 11 uu co e | o .8 r eQde

N, N-bl's ( é;bt fX‘g £ rsdu sfr&ug 'ai i oS
‘i pol ypfbgﬁﬂa eec Q%b‘ﬂt sﬁﬁg pgliq ﬁa ﬁlgl ée a?calm K est isolée Eé QCces
des agentgudes 3 vacifis] ol esq nb Qertritdy aﬁonuﬁ\% itAakidN bk is@e § E'p}'bbéa%s par

des sagentcidifafésSdiSoisent, fisls &Rl 18 rdliifigh, Sa b@bihté{mnrxé&re&hduﬁ) la BRGBRAG Sovlshimat es de
sodi UM ( LoAS) sépdrét st sbus RtiGme @%in HRGIHIET dt ASpar qudt S GUbsb §6d NGRS Il dnt SOdi UM
pol yoxy etdbishs @afiESs la coRmas@ bipdine K B fmogén Gurefchdbibgaptia ligudb Hatk p&fthan-| €S
est ers d'cacdedpspadtio) hab i chrofd@graghied bt - Hytlokyo Bsesite Slrding Lebeomambipptoe SirEDEAE- €S
aMNey | sutTopapadrt®s pal@etiothingha it @A Bs, constisarfarbdpptitsecondal - - tO re)
et hes s pol yoxydthyltnds, |les sels d' acides gras (sels de sodiun), et le
chl or uke Ft!@e@ﬁy Agethia| remné.lpat'yrr TapereAtiriednpar( B)fail Ad [zeqeiuase d’@s'mpr'bpéism b8 Elle
pr dsent e RPESERMYEqUer 8f chimigver suaNesT ot ei nases (9) Masse noleculaire
(determ neé” ‘éH”'tébhr omat o ra hi e sur ' ai de e Se hadexe .G 100) 15
Elie pr~se "' iUpe Y g’ﬂ %6‘| Sy a?g??’“’@ B?)e enMERe feqes
r evéhdi cat ég\ﬁ‘%?:"e °é'F 8“"\8 o ‘épef%\‘?? 2y PPEORAESER || obt enue comme
prodult pr s, ph t chi. u vant.es i
Activite o ét:rclea“omf;x Sihyl celdj? g fdl\&lffq a‘?lulose cnsq'lﬂlq\ elavu?ell' la ger\&osa eg (il:é%pl on sur
| a CMC, en @Yol Brabt ﬁ,@g)equ%pm fal ble activitd

Elle a une activité & un pH se situant dans la plage de 4 3 12 et un pH optimal se situant dans la

plage de 9 4 10 ;

(4) Stabilité au pH '

Elle est stable aux valeurs de pH de 4,5 & 10,5 et de 6,8 & 10, lorsqu'on Ia laisse reposer & 40°C

_ respectivement pendant 10 minutes et pendant 30 minutes ; :
58 (5) Plage de température d'activité et température d'activité optimale
Elle agit dans une large plage de température de 10 & §5°C, une température optimale étant

reconnue 3 environ 40°C ;
, * ¢ L M § x



enzymatique Ci et une faible activit4 beta-glucosidase; (2) Specificit4
pour les substrata Elle agit sur la CMC, |la cellulose cristalline,

" Avicel, la cellobiose, et le ngi ‘i(?:;)#t’ d aclivite at pH optiml 25
Elte presente un pH d' activite s ? ans la plage de 3 a 12,5 et un
pH optimal segsituant dans |la plage de 6 a 11,5; (4) Stabilit6 au pH Elie

n' est pas ingyinhieRGs dodMyembtidftamsN 12 lorsqu' on la |aisse reposer A 30 * C

pendant 1 hepediis(mast padBripaeHsl bsr 18cias kthylbro Qisiiine! tFHPRERIub! (EDTH), Rbcide \bitlyBne

optimal e 30 glycol-bis-(FdmimdéPPétherd RN WARstR! AGRUE QEGTHTPRN ﬂ,N'-Hs@:an@@(yﬁ!@thﬁ)g Gine C,

une tenper at (cide Aol tilgkRué) EN), ldIFAPdlyphosphdiede/ RLIMISTRP) &ida Zofts:; * C,  (0)

I nfl uences d@yInt@aces deciyehtatonsid-actils' acti vite n' est pas enpfch6e par t' EDTA,

| " EGTA, | e NEik subit uld idlee inhibitlonz d'adtivitéepar (dé9 agents! tatsivezetifs dats quwges fatkyl lindaire)

t ensi 0- act i f ben@&ne sulfonates @& sodiumU(bAS), lemakyisalfdidsalei sadiur (AS).des akylzalfates ide s@iium | es

LAS. | es AS, pélyoxyéigléndsc(€S)ABS alphedéiink shifen@ide $adivmIASS), les estaiskdjdcidsediphrtiai I e)

et hers pol yoSf @W’%ﬁ@és sqdinigess(aiphs-GFE) s @iyl syfonatey @eqog'urd@%msumyl sejcendai-

chldorie de ﬁ@?ﬂ%w0'yﬂ’fyé‘f‘¥!‘§ﬂés’a?ﬁrﬁﬁ'ﬁ @ufﬁ'deétgrqs (8 8 SQdTD Rt HO Fhigjure :de (dimpéthyl

Resi st ance a F'BF‘%’P’%se EI te presente une forte r6sistance aux

pr ot 6i nases; Ie#‘f"ces des iy nol 60 laire (det erm nee par chronat ographie

- sur gel al’ ‘t@{ lajre d te enzymne
est de 145 0 al o @%&3"‘{%‘“’&' 8'?'?3?‘1’8%%‘&"*’&%?@‘8 %t Cette

enzynme presen °eP tne ab I 'on~ maxI ma ‘280 nm et un 6paul anent h 290 nm

deés’ COWPQSQBP&@ A8idnYIRG Mﬁ:@ﬁmelt ‘}Wactgi'gé $§r o2t q Eeoﬂtﬁﬁk&é? o §'3ptsRi c%ﬁ.ln pro
Proc6d6 sel pggge @,egg,gﬁ;@ ﬁ,ayggqggge Gh,rﬁal;egg&“%{ege par ait quo
obt enue cormg gkUi t presente |es propriet6s physiques et chi mques
sulvags es: (ke pﬁﬁeht& irbvitsl dngyniatique O dPactionaf la\OMGS of HBMERdngd @' uwmﬂleasﬁvtt@n
sur la CMC eBnzZiindigud SN sindiidibie Rctiviiebat-gucssiddsy| t € 50 enzymati que C, et
une fai bl e aq)spiciicislpotraesgubstrasi dase; (2) Specificite pour |les substrata
Ell e agit suEild agit 6ivilz CMG, i< aibiose @8ealing, I'dvied),|1a ¢aligbidss, Avie®MPC ;| a cel t obi ose, et
| e PNPC; (3) (3»bH d'activitd o pHeptiatal pH. optinal Ell e presente un pH d activit6 se
si tuard dans Elleaprésentgan did d3ctiyité] $ sfuant dans lqxHege e iBréal2,.5% us pil optirtal shasiteantodns
la plage de Brlggade8a1f8) Stabilite au pH Elle n'est pas inactivee & un pH
de 5 A 12 Io(‘%ﬁ@bl%alrﬂ*l ai sse reposer h 30 C pendant 1 heuro; 31 * ¢ L

* EP 0 Eey'ehpesinpctivéy 2 Bt 12 lorsge’ %[b'? appe 'emsﬁr%%ﬁ@ﬁ%ﬂaufﬂe’\eaeact ivite
opt| mal e El | &3 Réfaaamaqyﬂ\é% g%a"ﬂfédta@ g‘ﬁ'Pe de 5 a 58 C
t empert ur e 8 Plage e, impPeyatyrg e\ 18 R A9y ’d@eieﬂ'pé'aﬁ'? ?B"mf%fe T'W?Wtaé’ﬂ?:es

des agents C n an Ehelat L' activite nWest pas enp~chee par |'EDTA,
[t e ) I gents
ten5| o act [ f%,a e %r dgki nEﬁ(Té '? h% |é‘§‘|:ﬁﬁe?| d%@'tg
ne aﬁ)fél l

|on actlv par |es LAS | es
AS, |gs ES, El%’é

its ph e ERERONRAS! LElRIdRE! B
pol yoxy~t hyl gagSies lafk§i s%@énﬁal @lﬁér Sty aﬁ;}g o8 has Qlotd &'epgda Eufi e de

di ndt hyl di abﬂﬂ&bream@ihﬂrﬁalkyl dhmonium, et &)de%?dcﬁ&lla&ce aux prot 6i nases
pr. dsent e une (d) Redistantesik ploRiinaSsaux pr ot ei nases;

N Elle présente une forte résistance aux protéinases ;

40 (9) Masse moléculaire (déterminée par chromatographie sur gel & I'aide de Toyopearl® 558)

La masse moléculaire de cette enzyme est de 145 000 = 10 000 ;
(10) Spectire d'absorption du rayommement UV '
Cette enzyme présente une absorption maximale & 280 nm st un épaulement & 290 nm, des
composants de type sucre étant de ce fait contenus en son sein.

45
4. Procédé selon la revendication 1, caractérisé par le fait que la CMCase Il obtenue comme produit
présente les propriétés physiques et chimiques suivantes :
(1) Activité
Elle présents I'activité enzymatique Cx d'action sur la CMC en méme temps qu'une faible activité
50 snzymatique Ci et une faible activité béta-glucosidase ;

(2) Spécificité pour les substrats
Elle agit sur la CMC, la celluloss cristalline, I'Avicel, la cell‘oblose et le PNPG ;
(3) pH d'activité et pH optimal
) Elle présente un pH d’activité se situant dans la plage de 3 2 12,5 ot un pH optlmal se situant dans
65 laplagede 62 11,5;
(4) Stabilits au pH
Elle n'est pas inactivée 4 un pH de 5 & 12 lorsqu'on la laisse reposer & 30°C pendant 1 heure ;
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(9) IVfasse mol ecul aire (deterni nee par chronmatographie sur gel a |'aide de
Toyopear|'S'55S) La masse nol 6culaire de la CMCase Il est de 170 000 20
000; (10) Spectre d' absorption El |l e presente une absorption
maxi mal e a 280 nm et un epaul engytdésfaﬁBﬂm 5. Procede selon |a

revendi cati on \1 caracterise par le fait quo |la bacterie Bacillus sp

KSM 635, dd@%ﬁ@%é@,@g@ﬁ&rgﬁ%&emb est capabl e de produire une
enzyme ayantiel {3k daisQab plabsde RAPSED0Ide SAISS- G5 Uhe/BMp&atire optintallse situant 2 e
Activi-te ElVamupdeemeidsec yne activite enzymatique C. d' action sur CMC en nBne
t enps qu' un¢) ihthiehdee desCdgbnts thdlanizymat i que C, et une faible activite

b~t asgl ucoskaivg® n'esas Bppithdel par IEDTPOEGTAOSNTAI s TPRtes lalzEdlis ;agi t sur | a CMC,

| a cel | ul os@) loktueadsa dés agents lehshractifel , | a cel | obi ose, et | e PNPC, 25 (3)
pH d' act i vi Elil® subit yrig fajble inhigitiorEy" B@Vl]érpes'eﬂt-'ts U5 P1§He@IE§cles A8, dosxaipheSEG HA8. dans

| a pl age de'em(al&yllszcoeﬂa'ra)rﬁﬂm ROpOYVEYIénds, lesi 8lg liscidescanes (sals dsl segiumbiet lecchisrure)

(Fig. -3) (4 dimeéthy! diakd apemogym £ | e est stable aux valeurs de pH de 4,5 &

10, 5%t de ré!i‘amauraﬁoﬁ Bseén Ia | aj sse reposer & 40 C 30

respectivel h&l? ujair dée ML c)o 35
B T e

une | arge Pl

hel
L aokvits n%é’“{ o d enpgc VB § ot o SR AR RO 1 e
2601 teg @&édé%ioh‘?a%@e’ﬁdu&’a%&m ﬁ%ﬁr@&&ns& B&FSé R §6d h bacdre 63 uﬁHQb ksMgs, dBbdiks

i nhi bi t1 08od 18Rdnars FERN BP-19855 oA LG5 do DRoILIR B TehIythe 43 Proptiéiss atil €S
AS, | es Egueslsgisant®®, | es al pha- SFE, les SAS, |es (al Kyl secondal re) o6thers

pob/wyGt hylipadseis | os sel s d' acides gras (sels de sodium, et |le chlorure
de di net hyl Emdi mdssité ussTEBHHS Wokymbfique C, d'actiof surl CMG BieMEMS teilpS Pl freible asweaé El | e
pr 6sent e unenzfroatiye €6 usd faibie ectiitdbdrghicesidasses; (9) Masse nol ecul aire
(d~t er m nee(2pSpéciitié ppmtiesgolesplise sur gel a |' ai de de Sephadexe G 100) Elle
pr 6sent e unEljsiagit siie Ghienlacel@gse @astalling, ¥AGGD la odlipbivge, 566 8NPC ;
| 1135 | 1! 1(BApH- potivité|et pitjoptimp| | |
: Elle présente un pH d'activité se situant dans la plage de 4 2 12 ot un pH optimal se situant dans la

plage de 9 4 10 (Fig. 3) ;

(4) Stabilité de pH

Elle est stable aux valeurs de pH de 4,5 & 10,5 et de 6.8 & 10, lorsqu'on la laisse reposer & 40°C
3o respectivement, pendant 10 minutes et 30 minutes (Fig. 4) ; ;

(5) Plage de température d'activité et température d'activité optimale

Elle agit dans une large plage de température de 10 & 65°C, une température optimale étant

reconnue & environ 40*C (Fig. 5) ;
(6) Influences des agents chélatanis
35 L'activité n'est pas empéchée par 'EDTA, I'EGTA, le NTA, le STPP et la zéolite ;
' (7) Influences des agents tensio-actifs
Elle subit une faible inhibition d'activité par des agents tensio-actifs tels que les LAS, les AS, les ES,
L les AOS, les alpha-SFE, les SAS, les (alkyl secondaire) éthers polyoxyéthylénés, les sels d'acides
N gras {sels de sodium), et le chiorure do diméthyl dialkyl ammonium ;

40 (8) Influences des protéinases
Elle présente une forte résistance aux protéinases;
(9) Masse moléculaire (déterminée par chromatographis sur gel é I'aide de Sephadex® G 100)
Elle présente un pic maximum & 180 000 = 10 000.
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