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= (57) Zusammenfassung: Die voriiegende Anmeldung betriffi ein newes amylolytisches Enzym aus dem Mikroorganismus Baeilfus
sp. A 7-7 (DSM 12368) und hinreichend #hnliche Proteine mit amylolytischer Funktion, Verfahren zu deren Herstellang sowie
diverse Binsatzméglichkeiten fiir diese Proteine. Uber die ausgefithiten Finsatzméglichkeiten hinaus konnen sie fiir andere, vor
allem technische Zwecke weiterentwickelt werden. Die vorliegende Anmeldung betrifft insbesondere Wasch- und Reinigungsmittel
a mit derartigen amylolytischen Proteinen, Verfahren zur Reinigung von Textilien oder harten Oberflichen unter Beteiligung solcher

amylolytischen Proteine oder entsprechender Mittel, sowie deren Verwendung zur Reinigung von Textilien oder harten Oberfliichen.
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g aforenentioned type, to nethods for cleaning textiles s Rausyoobaces
that involve the use of such anylolytic proteins or anal ogous agents, and
to their use for cleaning textiles or hard surfaces. - (57)
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a-Amylases (E.C. 3.2.1.1) hydrolyze internal a-~1,4-glycosidic bonds

of starch and starch-like polymers, such as amylose, amylopectin or

glycogen for example, to form dextrins and p-1,6-branched

oligosaccharides. They are among the most important industrially used

15  enzymes. Thererare two reasons for this. First, like many substrate-

degrading enzymes, they are released from microorganisms into the

surrounding medium so that they can be isolated from the culture medium

relatively easily on an industrial scale by fermentation and purification.
Second, amylases are required for a broad range of applications.

20 One important industrial use of a-amylase is the production of

glucose syrup. Other applications are, for example, as active components

in detergents/cleaners, the treatment of raw materials in textie

manufacture, the production of adhesives and the production of sugar-

containing foods or food ingredients.




relates to detergents/cleaners containing such anyl ol yti c2eisiuary=005t o
processes for cleaning textiles or hard surfaces in which the anylolytic
proteins or correspondi ng conpositions are involved and to their use for
10 cleaning textiles or hard surfaces. a-Anylases (E.C. 3.2.1.1) hydrolyze
internal a-1, 4ygl bl ¢ bonds of star and starch-1i such
as anyl ose, aﬁ¥g3%§2§$$bcw gl ycogen forquanple, to forE?QQEFp?ﬁgﬁgﬁd

0-1, 6-branched oligosaccharides. They are ai%gg hhe nost iEportant
industrially used FEZ¥MEGnRCh apdraleases: AmYIasssolRases Of kekulapes dpve i ke

many substrat ﬁeeﬁl%bacﬂ%tﬁazdﬂﬁ?&onédﬁﬁ'n éét%rg?}@rﬁ@l@%%ﬂefé Ri?‘d%@c‘éﬂ@@.r §Rgirsms

into the surrounding nediumso that they ca e 1solated fromthe culture
medi um r el at pagioplarasintybuiondn the avashingitieanmgepdsiprinance wf dté partiokhr

purification. cond, amyl ases are required for g.hroad ran of ..

Bopl | cat 1 ons. SO FERECTBorinalte Fade<d" PHiteaey 9 ahilly,Ragedrdh puotein-
product i ong of coplaittingeseis, U the NBas@PHH IRJIASNStha! BegffiatramP! Stards
~active conponents in detergents/cleaners, the treatnéent of raw materials
in textile neAGKEHYNGSO]lstand, i Huricapemfdipagehis lipelytiametivihe Siadidlaseson of

sugar - contai Qj od _J [ . January., 2005 2/ 10356 .
> BeT epor o085t TSty Bher RPGeteliRE 00% affy JRLE oA nBR R0l ABRTP I as s
have been uséth ailtigé washagRoperibimancelel £ HernySntcdrpRe theif Gbedefssles.
Their particular contribution to the washing/cleaning performnce of ‘the

particul ar cBRp&ilesen Tihe pariculs bydrelvsts predusis are aaftagkad; dissalvathgr ade
protein ont.ad, [id: i ' am t ha..de '

Ctarch. oit aPRiuRefidy B <utpehBed 15 675 Butr {AGRECRaRs OFing SBAR 4 B)
activity. Cel vinlueseisthearrelativefyehighl solulsitly, are dedtadosutt with alye veashl liquoy
virtue of their contribution t the nultiple wash-cycle perfornmance of a
deter gent andSPothat Rynergistie eftacts QccupPateeen e enrgngsr and uihgr other
hydrol ysis prpgy&itSedce attacked, dissolved, 10 emulsified or suspended by
the other ingredients of the detergent or, by virtue of their relatively
hi gh solubility, afAa tlamayledeoubrmmdrily tlsedids Nddteqents/cleanthatis SWeesgi stic
effects occur beﬁ vveeg the_enzynes and the other constituents. An a-anyl ase
commonl y (Red@MYgh& dioge Bagitie dicbegifoanisne Ror exampla, athe copesparding us

i cheni for m s ordeRicr AT NMisk O/ SRR, BEARMAL Sl HAEACHRIA, Sk

Al'S, Bagsvaerg, nmar kK and nencor
Rochester, New York, USA are known commercially as Termamyl® and

Purastar®, respectively. The homolog isolated from B. subtilis or B.
amyloliquefaciens and disclosed in US patent application US 1,227,374 is
20 marketed by Novo Nordisk A/S under the name of BAN®.

This amylase molecule or its close relatives have been further
developed in numerous inventions which addressed the problem of
optimizing their enzymatic properties for specific applications through
various molecular-biological modifications. Such optimizations can relate,

25 for example, to the substrate specificities, to the stability of the enzyme
under various reaction conditions or to the enzymatic activity itself. The

following patent applications are mentioned as examples of such

optimizations for specific applications: EP 0 410 498 for the sizing of
textiles and WO 96/02633 for the liquefaction of starch.

30 Above all, however, a-amylases have been further developed in
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a few known starting enzymes may possibly be limited in the resuits
obtained, there has been a parallel, intensive search for comparable
enzymes from cother natural sources. This search has identified starch-

20 splitting enzymes, for example from Pimelobacter, Pseudomonas and
Thermus for food production, cosmetic and pharmaceutical products (EP 0
636 693), from Rhizobium, Arthrobacter, Brevibacterium and Micrococcus
(EP 0 628 630), from Pyrococcus (WO 94/19454) and Suifolobus for starch
liquefaction at high temperatures or under highly acidic reaction conditions

25 (EP 0727 485 and WO 96/02633). Amylases from Bacillus sp. have been
found (WO 95/26397 and WO 97/00324) for use at alkaline pH values. By
virtue of their low sensitivity to detergents, other amylases from various
Bacilli (EP 0 670 367) are suitable for use in detergents/cleaners.

By virtue of their origin, enzymes from newly opened organisms are

30 possibly more suitable than the few established enzymes for further
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nodi fications (DE 40131425%’ atent application WD 99143793, Tor exanple
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domai ns ( CBDs§™Y s%tﬁlé% g?ufrﬁgrlag?qf&r}ﬁh \%‘?‘é{te‘&”‘ﬁﬁn:rm 'ggtiqft&ﬁisf opmenldse
ensure that tmigmﬁ&gm@‘@ﬁw@rfopmsggﬁmgﬁ@,ﬂs_t he textile with greater
Patent application WO 99/57250 discloses another method for
improving the washing performance of detergent enzymes, such as lipases,
20 cellulases, proteases, amylases or even CGTases. The principle described
therein consists in covalently bonding the particular enzymes to cellulose
binding domains (CBDs) of bacterial origin via a non-amino acid linker. -
These ensure that the enzyme acts on the surface of the textile with greater
intensity. WO 99/57252 includes other possible I'inkers in this concept
25 while WO 99/57254 includes other enzymes such as, for example, glycosyl
transferases or acyl transferases which are bound to the CBDs either to
form a chimeral protein or via the linkers mentioned in WO 99/57252.
Every amylase used for detergents has its own performance profile
which is reflected in the fact that some soils are removed more effectively

30 by one enzyme while other soils are removed more effectively by another
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and may be used as a starting point for specific further developments, in

addition to the few natural amylolytic enzymes which are actually used on
an industrial scale either as such or in the form of further developments.

20 Accordingly, the problem addressed by the present invention was to
identify a natural c-amylase hitherto undescribed which would be suitable

- even for industrial applications, more particularly in detergents/cleaners, or
which could be used as a basis for application-specific further
developments. ) ,

25 A secondary problem was to obtain the nucleic acid coding for such
an a-amylase because this would be essential both for the biotechnological
production and for the further development of these enzymes.

Another secondary problem was to find an organism which would

naturally produce the particular a-amylase.

30 Another secondary problem was to enable the a-amylase found to
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a-anyl ase found to 26 January 2005 WO 02/10356 PCT/ EPO1/ 08359 be

bi ot echnol ogi ‘m{)@?duced. Anot her secondary problemwas to Erovi de

det er gent s/ cl &4 96 whi ch the washind or cl eani ng pePCIrRBREEBAGEI d be

i nproved by the a- anylase found, i.e. of which the washing or cleaning

per f or mance cbalbipteehmolagickbnptodumetil y attributed to the anylol ytic protein

according to the iRveption. Further secondary probl were,to provi.de

correspondi ng washi'R %|%%%“HB%P6Q¥&%%§’3§§8 ?'%Vb% ﬁgeéﬁ?nté@‘?aé%ﬁ%r?éi ng

potenti al useghich t f i nti al
Neh %sﬁ@@oardaé&nm%q%rﬁmﬁﬁse e Rodf b&Gm %Jé&eﬁymégn

i ndustrial applications for an a-a ch, primarily, appeare
suitabl e for agwlase fouaddiee.cofgenth tot amsbirg oMtieaniniguypértormanceloufd bbl em
stated abqve and_hence a first . eabodi . of the invention lies in

2yl ol yti & prBVEPRGPaRY i PHiRcH Giaey oaEr dralellareiaing Ginp Bentigee,
“preferably at |easgyufB&s aggccgq;{@prﬁ%?gﬁgl Yweld0% i %%GiaéalcoWe%Poﬁtﬁlﬁ%am no

aci d sequence shown in SEQ I nore particularly over the region

whi ch corr espWagBing&leaning paeserses anddo mig aft cep@spondiog mtertial sisescl udes

anylolytic protein I V. tide equence whi ch is . at .l east
85% preferably at ﬂpgﬁgetr S%gg}glé%&) %B%%%%r%ﬁv Or!pgéqﬂ(i'a&g}dqﬁ}qq{ t he
nucl eoti de segpisiRGEoRS Mah B-FRRLE v&ﬂcm%rirﬁarilsyvégpeﬁefd' SuitaBld toris8rint he
regi on whi ch corresponds to amno acids 32 to 516 of SEQ ID NO 2. Al so
i ncl uded e gelergstgideansnsymes which are sufficiently sinmilar to these

| oyt i t ei i ch der,ived b hods _k .
broferred epresent B Sabfitnn B P8 BRVEEE stotbolAnater b HeePsorgiatsns,
nore parti cul @mbpdmiént Gomiet ihventARcliey inaamfgsrfﬂdﬁid PRtEMBWY VAReh lthe'amino

especially the species Bacillus sp. A 7-7 nor e articularly Bacillus
sp. A 7-7 (DSMgidZgggEncaisatieast %gﬂ&oaref@mblbat lesst PRVeand orpramsefenablyi c

e e onS, 108 PRARY MR BEohinds ol WAL BBy B SERR SOEE
with the 15 more particularly over the region which corresponds to amino acids 32 to
516 of SEQ ID NO. 2.
This includes amylolytic proteins derived from a nucleotide
sequence which is at least 85%, preferably at least 90% and more
preferably 100% identical with the nucleotide sequence shown in SEQ ID
20 NO. 1, more particularly over the region which corresponds to amino acids
32 to 516 of SEQ ID NO. 2. Also included are proteoclytic enzymes which
are sufficiently similar to these amyloytic proteins or which can be derived
by methods known per se. Preferred representatives can naturally be
isolated from microorganisms, more particularly grém-positive bacteria of
25 the genus Bacillus, especially the species Bacillus sp. A 7-7 and more
particularly Bacillus sp. A 7-7 (DSM 12368).
A second embodiment of the invention are nucleic acids coding for
amylolytic proteins of which the nucleotide sequence is at least 85%,
preferably at least 90% and more preferably 100% identical with the

30 nucleotide sequence shown in SEQ ID NO. 1, more particularly over the




30 nucl eotide sequence shown in SEQ ID NO 1, nore parti g gnudry2o®s the 26
January 2005 WD 02/ 10356 7 PCT/ EPO1/ 08359 regi on which corresponds to anm no
acids 32 to 516 of SEQID NO. 2. These preferably include -

correspondingly - the nucleic acids which code for the particular proteins

of the firs 0dj t of the invention. A third enbodi f t
I nvention a&ggtn@qhggﬁral organi sms whith 5 forma prg)tcenﬁg}:’(gﬁ’@@%%vat Ive
of the first enbodi ment or which contain nucleic acids coding for that

protein or degipRawhigh. cargzpandsulcaamingrasids B3@dto Siboefi HEM IDsNOhe2.strain
Baci | | us ‘sp: -7 | -nas _ been | od .under,. _the nanme. DSM.12368). A
fourth emo&t@é"étprgw%ﬁlg '?ﬁ%‘?‘lt— i %q{r%srpgﬁ@g@gr_sthﬁﬁr{q?le['?ﬁgc'rqﬁc\?@f:% CO%% aci ds
of the secofigh thelyedticmat protsias ot tHd first eaitRldaneBtoihe ineigiBnyect ors  and any
bi ot echnol ogi cal processes for the production of a protein or derivative

of the first enbduifenembpdimantiohiesinvention are thenawselRraenismss whiss
[ nvent i og akg e GHRaR LS LBlPANR ST NBITRL oAbGARE 26 WA St hiakic! Moy
rs enbodi ment . ese

contain a proteirrnn or derivative of the fi
preferably iasitlsudediwy dogehtt/mbtsineos ddriveltiveont Ai pattiaalaalyy lpeéfgtried prot ei n

~or derivative in,quantifies of 0.000001 %by weight to 5% by weight and
nore parti C@F’%qu"g@.nggﬁ)ﬁ'@ iR Qg’%ﬁ@h{fi?‘é/{wlﬁﬁﬁm%@ﬂ kgﬂﬂ%@ru ymes,

whi ch are pyesglind B W@I@%BS.OW‘; known per se or in which the anylolytic
activity perforns a ? tion"for the release of the ingredients 20 of:the

det er gent / cl eaneA fourits emixelirfienibof tied liredentiansaret hectotsodithethe odcléioe

i nventi are. pr sses fqr cJeanin textiles or hard surfaces ich are
char a_ctﬁ?i z@ﬁ"%%n&ftﬁﬁts%ﬁ?nam[&?@me&% Ib?%t‘@"ﬁ%fﬁns&rm Wfsttjes MEHPTBI 1 st
~enbodi ment  BAEOARY ﬁé%écpﬁo!opic,}%it” hdr@ééés&”%r He td?@dlﬁ’ét%e%aeﬁltrg&%in or

Det ergents/cl eaners of the | enbodi ment are 25 prefer used for this
pur pose andderéativgobthetfirst gmbediment of the inventie is preferably used in a

quantity of 0.01 0 0, er, pLication an nor articularly in a
quantity of O. oz%ﬂ%pe’%@%d'%ngé’ﬁ t_ﬁgdr‘?’%@‘f‘?%ﬁ'f‘? rqde{?{gen%éﬁ??%ﬂﬁawﬁiﬁ ocess
step. A sevaprd ther@dhizanin thatt eyl CHEAIN aNpRAEINCOHr HESRANG BPtRofiedtial 30
applications of the proteins or derivatives of the first enbodi nent or the

26 Januldy 20URdipson/ Tbese reefeciyiEmalude 3mdergents/cleaners which contain
the amylolytic protein or derivative in quantities of 0.000001% by weight to

5% by weight and more particularly 0.00001 to 3% by weight, which contain

other enzymes, which are present in supply forms known per se or in which

the amylolytic activity performs a function for the release of the ingredients
20  of the detergent/cleaner or is itself controlled.

A sixth embodiment of the invention are processes for cleaning
textiles or hard surfaces which are characterized in that an amylolytic
protein or derivative of the first embodiment becomes active in at least one
of the process steps. Detergents/cleaners of the fifth embodiment are

25 preferably used for this purpose and the amylolytic protein or derivative is
preferably used in a quantity of 0.01 mg to 200 mg per application and
more particularly in a quantity of 0.02 mg to 100 mg per application in the
particular process step.

A seventh embodiment of the invention are corresponding potential

30 applications of the proteins or derivatives of the first embodiment or the




detergents/cl eaners of the fifth enbodi ment of the inventaemnuafy 2pgani ng
textiles or hard surfaces or for releasing the ingredients of corresponding
detergents/cl eaners; preferably in a quantity of 0.01 ng to 200 ng and

nore particularly 0.02 ng to 100 ng of the anylolytic protein or derivative

5 per appli caiQn.i di shwasher or washji ng machi ne. An_ei I ment
of the i nvent%@%ﬂ@ rther potential irfdustrial uses ?@:T%Q“@gg% ases
found. These incl udeg;)rocesses for liquefying starch, nore particularly
for ethanol pfe@igenterleansrpef dhe fifbnambgdipericet fe inventionrfos Heasaent i al
appl i cations, lL.cul t : | or
“internedi ate %%[?ﬁc@?ﬁ%ﬂr?c ?%@%#%eaﬁgor{u%z%%sﬁ}éeF@wg&sgh {)ﬁ&’?g?%@&#ogljﬁ

~desi zi ng cot t deterdents/cleangrsidpieferablyoin i qeantitarof/ ©®01 sigotd 20baing and

ol i gosaccharides, for th rolysis of cyclodextrins, for. the release of
| ow nol ecul ar MREP @#ﬁl%ﬁﬁf&ﬂﬁg’smﬂrf@ﬁ %%éﬁ%@w@lwm@m Qderivative
cycl odext rg nspelf&gp&gﬁ?,p?ﬁe)gg)?ﬂ%@r O?mﬁf@i%gﬁmbpw i ngredients, for the

15 production of ‘anima or ani m I ngredi ents and for
di ssol vi ng st ar ch- Apmlighthiembadimenit oétheoindention preofusiher potdartiial moiustiet of

the present inventiop is a substantiall | i near pol yner made up of the
nat ural ani noY¥d &@' &]‘ﬁ EFP’B&?@P%%BV"&as'ﬁG‘?ﬁ% inclygp PEOeRIAeSSIosIUetingict ur e
for perform ngai Ht?]'%ti ; hg. .2 e Wi ' t

pr ot ei nogeni c;g[ahcg?ur ally d(;c{gtéﬂ[?ril%gfblf- %ﬁrﬁu@ gtc?cg.@ﬁgb,e %g‘ﬁs’?dg}ﬁ% eﬂéﬁr})@% he

i nt er nat i onal pypcesseptard Varians Botestiale applicitions, Anorenpanticulariyt Her dost ext
of the pregsent invention is rotein which perforns, a certain bi ochem cal
function.! Any{r%{f‘tﬁefrg Oggawemﬁger%ls &h ﬁgge&mqpﬂro(gch Fﬁ"ﬁ BAWRGHEn are
under st ood t omee tRgAUINMN F6r f&ﬂé@fzﬂ{g%/ééﬁéﬂ, ﬁcﬁeﬁf)ﬂid(ﬁ:ﬂﬁlf)géfm@dénﬂ&

pol ysacchari des, nore particularly those e Wt
pol ysacchar i dglwrt-pbaior dignfagchatidss, afoe theshydrelysisr ofl aycloglextiing, Jor dmg/| ases

(E.C 3.2.1.1 n rotejns, are.forned as -cal led preproteins, i.e.
{oget her i i e1eA BN BRI Waig Frep R hdSi Rl RebBrRE Raess Pr o
the protein ofyciGdbxins; Yol iRe pibghdtom SERRIAI Aid/bP fééY @rgéarétn@@, foPend €l ease
of the praotein 26 January 2005 WD 02//0356 9 PCT/ EP0O1/ 08359 formed fromthe

pr oduci nd el Prodaetion hef riimgl afaedsr andéors @nimaindead  ingsedientsarandrfor t s
correct fol d'&ﬁs?'mﬁSsté'%ﬂglhrﬁgiﬁﬁggﬁdi%ﬁ%ﬁéﬁi' it off from the rest of the

protei n under hatur con eptidase so that
A protein in the context of the present invention is a substantially

linear polymer made up of the natural amino acids which generally

assumes a three-dimensional structure for performing its function. In the

20  present specification, the 19 proteinogenic, naturally occurring L-amino

~ acids are designated by the internationally accepted 1- and 3-letter codes.

An enzyme in the context of the present invention is a protein which

performs a certain biochemical function. Amylolytic proteins or enzymes

with an amylolytic function are understood to be those which hydrolyze o-

25 1,4-glycosidic bonds of polysaccharides, more particularly those which lie

within the polysaccharides. Accordingly, they are also referred to as o-1,4-
amylases (E.C. 3.2.1.1).

Many proteins are formed as so-called preproteins, i.e. together with

a signal peptide. By this is meant the N-terminal part of the protein of

30 which the function generally is to guarantee the release of the protein




It perforns its actual catalytic activity w thout the I\I—tmmnnu%;_iomistially
5 present. The native a-anylase fromBacillus sp. A7-7 (DSM 12368), for
exanple, is 516 ami no acids long, as shown in SEQ ID NO 2. As shown in SEQ
ID NO 1, the signal peptide of this enzyme conprises 31 amino acids so

that the ma { has a | ength of 485 am no acids Ry f their
enzymatic ac p\%ﬁgagﬁe mat ur e peptides? I.e. the 10 E@ﬁgg ssed
after their grod ction, are preferred to the preproteins for industrial
appl i cat i ondommed Jrasnefhes PreduGInG Gelly intprteuPetiP@sat qsr eeisHEToUNHBDr

precur sor s ibdilnehaaet it RERRIRLC THPURNAFBERIPFOBEA GIRSH o' e

cont ext of e present invention, ntdclelc &cl nol ecul es
natural | y mile regt offthe poiteinturdies nahireahcarediticnsalsy arsignargeptidaseao thatr s and

whi ch code for the ligear amno acid seguence in proteins or enz s. They
may be presdnt® Qr@ssﬂﬁg?‘étuglrcé‘ Yt“‘asa‘i‘ggy n‘ﬁﬁ'@o%tt E’é‘?\d “@B'Hﬁ@%nﬂ*ﬁ%@ to
that single d : i r & manent

i nf or mat ?on pi%%‘ﬁter?ﬁ? ﬁ%tlﬁﬁgggﬁ{ﬁa a%l ﬁﬁgﬂ&aﬁ@u%r f gﬁ-gd&#%%ﬂ E%%%I gﬁjl ar

bi ol ogi cal weekpldyis &dBtarasio, adids lohar ayishgwatih SHE@ IDNNER.i A8 shawa innat ur al

envi ronnent , I le in an expressing cell, an RNA is fornmed _so that
RNA 1ol ecul @ﬁ@é@ﬁﬁ@?ﬁi theignal Heﬁ’@eﬁﬁ?gﬂgﬁf‘%”\eéiﬁ@@'éﬁs 3LABYeP AEBs of the
i nvention. \ht , y strands in all
three 25 r?géhﬁg@rgﬁgﬁeﬁig@t@o eé’i;egﬁg? gg&%%ﬁﬁ%t&%g& factor to be -
considered is t Iyt vidivef ef their eodymatic igoitieity, thennaide peptidds isantheani no

i 1107 o0 A0EYDe HRC SN P NG AR GBI h R TePLRRT Ry

(degener at efgsifd@étribhgpiRAGbAE code). In addition, different organisns 30
show di fferences in the use of this codon. For these reasons, both am no 26

January 2005 WO GZppodsies RTE ERCtve PeaBgsarsi of pegieds: esThain pracirsarsi de
oot ect i on A PR bPobl Bs H81TREEEE oL d onl'y be regar ded as
an exenpl ary codimgtheOiconteker st [FEbORt ANShtRAIUNISSIc Bcille akditheof
I nformation corresponding to a protein is also referred to as a gene in
the predent myleeyles Raty@ly made up of nucleotides which serve as information
carriers and which code for the linear amino acid sequence in proteins or
enzymes. They may be present as a single strand, as a single strand
complementary to that single strand or as a double strand. As the naturally
more permanent information carrier, the nucleic acid DNA is préferred for
20  molecular biological work. By contrast, for carrying out the invention in a
natural environment, for example in an expressing cell, an RNA is formed
so that RNA molecules essential to the invention also represent
embodiments of the invention.
With DNA, the sequences of both complementary strands in all three
25 reading frames have to be considered. Another factor to be considered is
that different codon triplets can code for the same amino acids, so that a
certain amino acid sequence can be derived from several different
nucleotide sequences possibly having only minimal identity

(degenerateness of the genetic code). In addition, different organisms

30 show differences in the use of this codon. For these reasons, both amino




Wth the hel p of nethods now generally known, such as foroee)animlye00shem cal
synthesis or the polynerase chain reaction (PCR), in conjunction wth

nol ecul ar - bi ol ogi cal and/ or protein-chem cal standard nmet hods, the 10
expert is able to produce the correspondi ng nucleic acids up to and

i ncl udi ng CO%‘hg gnes on the basis of known DNA and/or amno acid
sequences. Su {1 are known, for ek@nple, from thePCI&PRYPEIEP

Bi ochem e", Spektrum Akadem scher Verlag, Berlin, 1999, Vol. 1, pp.

267-271 and \atid sequenseg2and TaiclgBidehaagesndas haee nioc beoiniciielesk qudhee,

whi ch can be produc for xanpl e by | ecul.ar - bi ol ogi cal met hods, .known
per se, are r‘gqrbg?djeéﬁﬁ?% gk &m{%qpﬁnsf?%ﬁ i PHg.a&q t‘ﬂ\%&P?‘fﬁ 81“0[@93& e,
mut ations ar esddieides fsPloul ESARNTHE re@irddd! £ bANexdMS8H! b@d}ngrfoﬁ Absdridin't | on
mut ati ons or nutations where “various genes or parts “of genhes are fused

t oget her (" shaMfo agjdsequeres are 20 gene nutations. The associ at ed

organi sns z;are kno s, The roteins derived .fr.om nmut at ed,nucl ei c
acigds are 5r eferr eﬁ%agmiﬁ’%{ﬂ?ﬁﬁ’“ ﬁgﬁesg%%gggz‘ ad%ﬁog‘?'l‘dﬁ %ﬁ%gﬁ&&g@%ﬁo or
substi tution asibaenera tiss pfassineBpetifiegtidm del etion-, insertion-,

substitution-nutated or fusion genes and, at the protein level, to
correspondi ng del ediithriheihelept methests sawgananaloknawn.i sushsasfor egmpkei on

proteins. Fr No]s i NS ' lch are
Gl er i han e SHfings o O PeNk et haid LAl F R W ShAfRcty
transl at ed gewmids mmolécularbivlodical exdragl proteiarcransioab stafidard ehtidsy the

obt ai ned., .On the basis of their am no acid sequences hey can be 30

assi gned 100 1P/ iahie o prsGe: dhereargspondms M@rﬁ%l@‘w H#Y tReg§nde
January 2005 (MOARCIE56Ick RAELERPIMORESR B RHB SRR 4ilr SHG! 565 o
0 ac as,”tor

may perform proteolytic actiVities or partia ivitiés suc
exanpl e, the ssoupehers.n§uch reethols arakeaowh: farreaniple Anoimdhé élliesikoradeant s of

starting proteins are,basically the sane reas _fra ts . are relatively
smal | pi eces,&(ﬁ’&?’m@n' %Pgﬁﬁlw%ﬂﬁfhﬁ\éw?r ag Bﬁﬂl'g@bo?ﬁc}?q’\'eﬂc@ponl y

i ndi vidual pagg7-271 GwacybpRRs pg.p2fx@gcont ext of the present invention,
chinmeral or hybrid proteins "are proteins made up of elenents which

nat ur al | #Senmanat e ¢hanges frf éhemuclentidgpepquetee; halink daroivet pdsmed for gani sm
]9 L S}c g(r)\mrrsit ;;g%%@ﬁfgg rt%ﬁ@lio?e%%lar-l;i_g!io%io%rl %&HH&E kingw‘%l Eé)r Sker:oav}g r%?er?erw{of iaé ng or
mutations. Depending on the type of change, mutations are known, for
example, as deletion, insertion or substitution mutations or mutations where
various genes or parts of genes are fused together (“shuffling”); these are
20 gene mutations. The associated organisms are known as mutants. The
proteins derived from mutated nucleic acids are referred to as variants. For
example, deletion, insertion or substitution mutations or fusions lead to
deletion-, insertion-, substimtion-mutated or fusion genes and, at the
protein level, to corresponding deletion, insertion or substitution variants or
25 fusion proteins.
Fragments are understood to be any proteins or peptides which are
smallter than natural proteins or those which correspond to completely
translated genes and which, for example, can also be synthetically

obtained. On the basis of their amino acid sequences, they can be

30 assigned to the particular complete proteins. For example, they may




10 object of such a fusion can be, for exanple, to producg RnuaRdighy a.
certain enzymatic function with the aid of the fused-on part of the
protein. Proteins obtained by insertion nutation are understood to be

vari ants whi ch have been obtai ned by nethods known per se by insertion of

a nucl ei c agj ) ein fragnent intq,the starting s S. ause 15
t hey are ba%@aﬁ@aﬁﬁé sane, they may 3& assigned to tﬁwﬁﬁﬁéf@%r ot ei ns
fromwhich they differ solely in the size ratio of the unchanged part of
the protei MSEEMenigestical Yfuckyres it iney Rarires proteelyiie astivilien-omnpaitiald
proteins, t i I.Qn 1.0 |21 r than n. chineral
prot ei ns. |%g}’@|5§%9%ta§ggﬂ‘;%|é§f'&ﬁ gh&%(g'&]?!eg(fdigtg\ﬁlgghﬁﬂ%eFg‘?‘qcm?n y be
20 regar ded o delsiimtvatiariterohstdrtihg ool seaicomasicallyl theesdrmen Whbgasane

applies to regrqupi ng qQf .various, parts of the nolecule which differs from
the ori gi naﬁraﬁ‘f‘%r‘i'gs a%fﬁdfé%@ﬁnafkw%ﬂﬁeﬂ%ﬂ@@at%a% @ahesher
var i ant , 53 ragion8 $iiehite Gy MRlARS Rl Sk N0 variant of the original

protein. 25 Derivatives in t’he conte he present invention are
proteins of whi dh théreoptexd aiitheprasént inkantiorhachimeeal arhieybrichbloteimedi fi ed.

Connect b SIS 8 8T i Bl gl o A
Mol ecul ar - bipolyp@phab chafis1Rgm WY s SRfhridth dinfdmPHiROSS: oty al so

be carried out 30 chemcally, for exanpl'e by the chem cal conversion of a
si de chai n dhisaPro@dise iarals@JoSWND282¢LtiEg MCIUSERD MoR@SAesisi ndhaci d or

by coval gnt i t her conpound to . the protein. This conpound may
be, forlltgxarcr)pj:l:’[ebfij 05%8@%?“%'."5@%8%“?’5ﬁx?@%ﬂﬂﬁ?@“%%m %E%'%Bi ng to
the inventi enzyiatic furmtibhaviltythei 4idief thondedcdieph s of thégfﬁié’i!r'lf‘ds-
Derivatization is al so understood to include covalent bonding 5 to a

macr onol ecul ar c&relelrs abtaingd byninsertiast mutatipny ere | understaodertey es,

ins, f , | vat e | | ecti ve_headi f
br ot of ns. unanarenanfhay B Phbfied BYTHSPEF shoin By 8 b B Shcr o i n
the cont ext obh runteic aciehor proteindragrientshaothel stafiiig SehRIrREBN tBedRRE Sti ng

of nucl ,?%c Ci dseggéilch contain an I nteresting gene as a _characteristic
nucl ei cTAci H§¥%edierasiagiy thesame they axsbapesigned te she ghinerahpeatedsor a

cell line oygm WG HeydGREF 8bIbRNR Mo §5& rafll ¥F B UfcASnGed bAR & the
protein to the size of the entire protein. in insertion-mutated proteins, the

proportion of foreign protein is lower than in chimeral proteins.
Inversion mutagenesis, i.e. partial sequence inversion, may be

20 regarded as a special form of both deletion and insertion. The same
applies to a regrouping of various parts of the molecule which differs from
the original amino acid sequence. They maybe regarded as a deletion
variant, as an insertion variant and as a shuffling variant of the original
protein. '

25 Derivatives in the context of the present invention are proteins of
which the pure amino acid chain has been chemically modified. Such
derivatizations can be carried out, for example, biologically in connection
with protein biosynthesis by the host organism. Molecular-biological
methods may be used for this purpose. They may also be carried out

30 chemically, for example by the chemical conversion of a side chain of an




genetic el ement which replicates independently of the resig ffhubRex@gnone.
Vectors are special plasmds, i.e. circular genetic elenents, particularly
15 where they are used in bacteria. In genetic engineering, a distinction
is drawn between, on the one hand, vectors which are used for storage

‘hence also fipr~ Le work so to speak {the so-called | rs)
and, on the ‘@F%@Zﬂﬁghﬁ vectors mhich'd§$forn1the functé@ﬁqgﬂgﬂﬁggéging
the interesting gene in the host cell, .i.e. faC|I|tat|na t he expreSS|on of
the parti cul #Mi§EoReAnOr by comalant WW@ aAnothen sampsuadpoeths BetoBet or s.

By compari so t nlgg}ﬁy}@ S r esige
general ly aC(r:Ta%Mgl a aﬁgé)’g@ fchar ac %I’ %srh C ngqoté%hl @H%?r)'tsgb%du to
structural elprowins actordinx dorthe invegntiong felﬂk)(ﬁmpll@ bachifondtipnal claemtoaﬂl ed

enzynme can be deduce om t he am no aci d or . ' nucl eoti de seque 25 Such
a conpari son § m&gﬂ%ybsg‘é@fm tiRg is AR Yndersippthiceindyde erval WJ&P%’“QJe or

amno aci g S%‘éer'?l‘é%ﬁ)rﬁf)lekt]%r%ta%red proteins to one ancther. This is known

as honol ogi zi ng ul ar assignnment of the particular positions is known
as alignnent. |n tlhdharaniesitof die nwehhom dleesewueappmtembpfragmentd amrént ary
strands and

aI.tpree 0ssi bl e ead haye to.30 en in
Sonal dor ot oeriyatES chBRS I theTol Al AETTn0 f proRins s FSaneat v 2005
WO 02/ 10356 18 ey hict r@?é}&% &k klhéh.or gani smspeci fi c codon usage.

Al'ignments are now produced by conputer prograns, for exanple by the FASTA
or BLAST al gorit hn¥gctors $n fheoentexd 06 thesmelméidn arg wderpioed by I J.

Li pman a 98 I, SCi Vol ., 227 435-1441. A
Comm 1 a 18y aemprt Skistrebcityddle Zeidiificn St A ilestid BRBE &5 2\ nown
as a consenslghasecteasee nucli€ ¢@g§ﬁ§ﬁ“ TPy ah’0 apled Yo dagablzhotHi®tihon on
the simlarity or honol ogi of the conpar ed sequences to one anot her Thi s

i s expressed SPRCigsepicanelliimenevaryseveral ganesatiorsper cebdidsions @sta stable

nucl eoti des oadly
et i ned not i GEmEReaeEg wHi e aislinkEe AR Bl AR o BT B BoBki e
in this val ua/edierscard spedimtplasmidaen.chasimubsr genetittelemantsarpdriiculse h
assertions can be nade about whole proteins gor genes or only abqgut

i ndi vi dudP réf@ﬂeefﬁsthemowlﬂ BeRAdn baglesias Qﬁ"ﬂ'ér@ﬁ‘"%rm%l%g'séﬁnét'%d%raI ly
those with ﬁvlvgada?w%g;gﬁ m@bns'hgﬂa“&écta@hﬂfchféiﬁq}é %r%rﬁge ﬁéﬁgé’e

recogni zed by accor ces I'n mary am no aC| sequen
extends to caisp Erggenetic work so to speak (the SO- called cloning vectors) and, on the
other hand, vectors which perform the function of producing the interesting
gene in the host cell, i.e. facilitating the expression of the particular protein.
20 These vectors are known as expression vectors.

By comparison with known enzymes, which are lodged for example
in generally accessible data banks, characteristic molecule parts such as
structural elements, for example, or the enzymatic activity of a studied
enzyme can be deduced from the amino acid or nucleotide sequence.

25 Such a comparison is made by assigning similar sequences in the
nucleotide or amino acid sequences of the studied proteins to one another.
This is known as homologizing. A tabular assignment of the particular
positions is known as alignment. In the analysis of nucleotide sequences,

both complementary strands and all three possible reading frames have to

30 be taken into consideration, as do the degenerateness of the genetic code




identities in very small regions, so-called boxes, which mormpibseosly a
few amno acids and which generally performessential functions for the
overall activity. By functions of the honologous regions are neant very
small partial functions of the function perfornmed by the protein as a

whol e, such s, f exanpl e the formation of individual en brldge
bonds for é&h&@)@pgéea substrate or mg’nm tion conpl e)?C-Ffﬁé

activity can be qualitatively or quantitatively nodified by other regl ons
~of the prot@and e elgagisrepeciik eogan uspge: Highmands areaowi producdthiby

condit1ons. aPIREY pRarblif, KRR TR HanT o B ASTABG RN B8 an

anyl ol ytic mrot:@clureascwsbnb@dta)rtérﬁampl@vw DQN Ide@annaid IPM.YPEsEont 0 one
with the pure function of carr ng out the hydrolysis of a-1,4-glycosidic

bondls whi clhl(a9§5hﬂ$¢lsnpab)fei . 1435~ h oA onapilalien @l @l petsitionsr obabl e
cuppor t1 g (HECENId R 6 W&Ff%#%ﬁ%ﬁ%ﬁ?&ﬁ%%}%éa@%ﬁg%ﬁﬂé%éé°”S

PCT/ EPO1/ 08359 glsms adcmbambn Sigth pfovidés dfermatioh@nptid airmikstity far

exanpl e, IVI dﬁah ‘gorgtldes and by one or nore individual parts of a
protein by h&’&' ?lRgY hthen E@ﬁ?gls‘a@é‘@&@% fe.ane gngthary d hislgi epeessaskin
definition ok yt l: C i ng
Functi ons. aloreo iSPEHPLE! e PRI o @ehaf pkRT GRS R SmFRf abil "
exact |y whi cesidnesat thd same gosifioas. @fmhebmazﬂi}edeﬂrmtnmbmgf hamblogry

inventi act yal,l atalyze the .hydrol,ysis and, pon the qther hand, certain
ndi vi dodl * fgldded, e %‘?%S(?P’%E arpiBp; Aciet \%‘Fﬁ}ﬁﬂgﬁa (o deist Yaluet nEeseeYet from
participati Gientiy thén BB ?erc@ﬁ? sirfifarity] aSM(f‘.ﬁ %%%ﬁ%ﬂ &in P fiagk

activities |nclude for exanple, the binding o strate, an
i nt er medi at @beut mhmeppmms or gheenot palytabeut gdivideal repidpist i on or i nparting

of a controlling on the hy Vi t This can als i nvol ve,
for exanple, the ﬁ%@g’b%ﬁ rggtogs (?fr%gf?’ 'ﬁl prgﬁeé% evgﬁr@ﬁalfy Blo aWthf rom t he
active cent gfie @anfe Str@itatal RRMhERE MHd/ohiumbtibhE whithéarP Be GBEBSGHIRSI byyhe

rel ease of the protein fornmed fromthe cell and/or its correct folding and

15 wi t hddt Wererdanses in e pspsay amiop daitheenvancy) itsogends & confdeteed in
O e O ARSI B ey SRl RBRS e LRGSR AP 55 o
be its effeeaminerids and which generally perform essential functions for the overall
activity. By functions of the homologous regions are meant very small
partial functions of the function performed by the protein as a whole, such
20 as for example the formation of individual hydrogen bridge bonds for
complexing a substrate or transition complex.
The enzymatic activity can be qualitatively or quantitatively modified
by other regions of the protein which do not take part in the actual reaction.
This concerns, for example, the enzyme stability, activity, reaction
25  conditions or substrate specificity.
Accordingly, the definition of an amylolytic protein according to the
invention does not apply just to one with the pure function of carrying out
the hydfolysis of a-1,4-glycosidic bonds which are attributable to the few

amino acid residues of a probable catalytically active center. It also

30 encompasses all the functions supporting the hydrolysis of an o-1,4-




in the technical field under consideration. This is baseh@pdudfy Zpsual 20
enzymatic activity, but is also dependent on other factors relevant to the
particul ar process. These include, for exanple, stability, substrate
binding, interaction with the nmaterial carrying the substrate or

I nteractions wA| I ngredi ents, no particularly | or
exanpl e, conswgbaﬁbgﬁ%of whet her an én'gme IS suitabl eﬁ%g-?é%é%B%g
detergents will also include an 25 assessnent of its contribution to the
washi ng or cl d¥eesidicpepnd: ndiived &andliongecen geait pesformeshnir exampleat by wi t h
ot her consti t; u I, vel ang _opt i n z for
vari ous technlﬁgglf&gpl)%p @ggggﬁg&g, iﬁ@e J%fntggﬁl'%&%jﬁgr%g\?tgaﬁptae@Ldﬁlg?&ug known
per se, nore getirig onl thd wctusd seatalyticdllyoaetivé megiodisl orEEpidedinitidd bhdes t he
Budapest Treaty oyer the international recognitign of the 26 January 2005
WO 02/ 10356 1 w@ﬁ'ﬁﬁb&?%%@ol%amséﬁs ﬁvgh sdmgsivaciens glaneapthis
1977, thes&f ol; | o) ' ; r ) Js .Lon in
t he Deutsc?he Iégﬁn%nd}%r?g‘ \%@nmegl\/pﬂlrazﬁ)arngdgﬁféém?%ggﬁgt\%eF%%ﬁWﬁﬁpa%ﬂp%rrran
Col | ecti on ofresMuesoof genipsoteiraratcOrdihg Qol ther rvefitibh) adtoally aataghowhe
DSMz): 5 Bacil]us sp. A 7-7. It carries the regjstration nunber DSM 12368
fosm ?98- 587)"?Y‘1fﬂ@5‘|§2?”%a?% t?‘%lcﬁ'ﬁ?fnbaf‘g’ £REaindR IYFCL@?JJP"PWLS S?Bﬁ‘%tg[:;/‘:l'cal |
material, as d&fifVel Brdudd fbe FRMGRBt b pRHISBERA ;ﬁﬂ}eeca@_ﬁis%e’fh@ut in
Table 1 Dbelow. 10 Table 1. M crobiol ogical properties of Bacillus sp.- A
7-7 (DSM 12368)xiljay funidioasorpattislyactivitiesdhezlude, fdreex@mgle ] #@sbinding of a

oot YR bl g PR G B O R B b5 o
Cat al asePosi timgrfifper ebten@oifmg EfrRet tdnv theVRydRgld piNGEAt THEs can also
involve, for example, the formation of a structural element which lies far
from the active center or a signal peptide of which the function concemns
the release of the protein formed from the cell and/or its correct folding and
15 without which no enzyme capable of functioning is generally formed in vivo.
Overall, however, o-1,4-glycosidic bonds of starch or starch-like polymers
must be hydrolyzed.
The performance of an enzyme is understood to be its effectiveness
in the technical field under consideration. This is based on the actual
20 enzymatic activity, but is also dependent on other factors relevant to the
particular process. These include, for example, stability, substrate binding,
interaction with the material carrying the substrate or interactions with other

ingredients, more particularly synergisms. For example, consideration of
whether an enzyme is suitable for use in detergents will also include an
25  assessment of its contribution to the washing or cleaning performance of a
detergent or cleaner formulated with other constituents. An enzyme can be
further developed and optimized for various technical applications using
molecular-biological techniques known per se, more particularly those

mentioned in the foregoing.

30 Under the Budapest Treaty over the international recognition of the




pHin VP nediun®.1 Gowh at 40CPositive/weak G owth at MQa@img,q owt h
I n medi um pH 7. ONegati ve NaC 2% ositive NaC 5%Positive Nal 7% ositive
NaC 10%ositive Nad 12%Negative Nad 16%\egative | soz ne medi unPositive
Aci d from D-gl ucoseNegative L-arabi noseNegative D-xyl oseNegative

D- manni t ol P January 2005 WO /10356 16 PCT/

D-fruct oseP [?%@Oéégrol ysis of st arcaéom tive gelati ?&%ﬁﬁ?ﬁ%ﬁw

casei nPosi tiv rosi neWeak Tween 80Positive Tween 60Positive Tween

40Posi tive 19@3 %N@@&%@lﬁfé@.er%&%é\@pbsﬁ&??véh@fﬂllpwn@mmpprgaémmdr ol ysis

of hi ppurat RaSIddded FSC the Nresehd YRehlibh | hAHL D&ltsche Sammiung von
Mikroorganismen und Zellkulturen GmbH (German Collection of
Microorganisms and Cell Cultures GmbH) in Braunschweig (DSMZ):
5  Bacillus sp. A 7-7. It carries the registration number DSM 1 2368 (DSM 98-=
587). The key data relating to the features of this biological material, as
determined by the DSMZ on the lodgement date, are set out in Table 1

below.

10 Table 1.
Microbiological properties of Bacillus sp. A 7-7 (DSM 12368) (as
determined by the DSMZ on the 9.10.1998)

Property Result
Cell form Rodlets
width [am] 3.0-45
length [um] 0.8-1.0
Spores Positive/oval
Sporangium Slight swollen
Oxidase Positive
Catalase Positive
Anaerobic growth Positive
VP reaction Negative
pH in VP medium 9.1
Growth at 40°C Positive/weak
__Growth at 50°C Negative
Growth in
medium pH 7.0 Negative
NaCl 2% Positive
NaCl 5% Positive
NaCl 7% Positive
NaCl 10% Positive
NaCl 12% Negative
NaCl 16% Negative
lysozyme medium Positive
Acid from
D-glucose Negative
L-arabincse Negative
D-xyiose Negative
D-mannitol Positive
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Positive

Utilization of
citrate Positive
Propionate Positive
NO; from NO3 Positive
Indole reaction Negative
Phenyl alanine desaminase Negative
RESULT Bacillus sp. (RNA group VI,
| alcaliphilic)
Remarks The physiclogical test results point

to the species B. alcalophilus or B.
horikoshii, but cannot clearly identify
any of the species mentioned. The
strain showed 2 colony forms which
were determined as variants of one
and the same species by fatty acid
analysis.

Partial sequencing of the 16S rDNA
produced 94.8% accordance with B.
alcalophilus.

Strain A 7-7 is probably the
representative of a new species.

Now, as has been surprisingly found over and above this

characterization, the amylolytic enzyme produced by this strain has

properties which predestine it for use in a number of industrial processes.

In addition, the strain has properties which favorably affect cultivatability.

As shown in detail in Example 2, the amylolytic enzyme according to




mns. at pH 10/50C. 50%residual activity is observed at #fanudfRe20b8 enzyme
is largely stable to incubation for 10 m nutes at 40C/ pH 5-12, the best
stability being observed at pH 9. In the presence of 0.1% SDS, the enzyne
shows 98% residual activity after incubation for 15 mnutes at pH 10150C
I'n the pres e~of addi tional 10 HP pr ot ease actj \vi fter

I ncubati on 5@?"1 193%@ at pH 10/ 50C, Ej e enzyne still H@E%’@O%Mr esi dual”
activity. Accordingly, the present_invention provides a naturally occurring

enzyne whi cAN@uBVeRion fathee $triadn Basuuas®. o (e (B8MNRIPEYf mays besequence
honol ogi es t hj and_i | lVity. In
principle, ibﬁ)Oénl’%sn 'Eéﬁwugéé%cﬁ%yggé%ﬂ?@& i g?\sé %@@ﬁgﬁé{?ﬁ?-eﬁ%’"%h

anyl ol yti c fappateninmoldcuiss waight @il 58 KD #uideablugingosDEp pbiyestyistesgainvol vi ng
al kal i ne pH Yal m and nedi um t enper at yr e ranqes nore particularly pH

val ues abov&eFNORRSIS sihereas pedolpmalar wightTak aspwnd &8t ikeh cagpbet rum i s

extendeds by deffed AN biibin ddienet Aslbl il ﬁﬁgsufgg@fyiﬁ . Zehgr gent s

and proteases. Accordingly, appears to be par Stitable for
use in det eogenokbblSekDexnfter Emeoval dfethii signalepestiviee cofmptibing 8hzamieci s shown

i n the sequenc rot ocol, under the headi nqg, SE D.NO 1. Agcordingly, it
S tvai 1 abi 20t R0 ta Eebotin Torisen Jas SRieisaiic beitkgh the maturg

mol ecul ar - bipgbesH RAE.0TEINRAS ankIoNc RRYVEE- TREs@BIR Mdubal of the
enzyme is sf?gd\)/m in the 30 secmnce pro[}nggol un%ler themt?gggi ﬁ‘gl@g gI D NO. -

2. 26 Januaigingoet pD10460r G35 McTresRbEl GRE%Y Gowbaentsideat®PfG! yiThe

oo ar e, YRS LHGEL BrkRe,f ichBetd b mities it 40l & . the range
of sinilariigst stabliRy $efi¢EOBSSvVEAMHH 19 FERd Prd¥encé & hfl% SR th® NO. 2.

This simlarity range enconpasses 5 all proteins of which the amno acid
sequence i s SAEYMEsovs6HE Yomsidyal gEpliyity altes mcubstion d@. $8cmingtes alopiE s or

simi | ari ty 1oresbCanE EhEREE o RRRRE Tp RIS RpidRSei PR ABY: | de
sequence i s afier limadtatidh%or 815 FinsORYpH 9R/EOMC, 9% eRBYme 9siith h88%54999% or

100% i d1e$1t ical, wth the nucleotide 10 sequence shown in SEQ ID NO 1. This
appl i es'®n Fesdyaladivity.o those partial ranges of the protein which relate

to amno acids 3%&&0%49%, the present invention provides a naturally occurring

enzyme which must be regarded as o-amylase on the strength of its
sequence homologies to the hitherto known enzymes and its enzymatic
activity. in principle, it may be used for any applications which require an
20 amylolytic function. It is particularly suitable for applications involving
alkaline pH values and medium temperature ranges, more particularly pH
values above 9 and/or temperatures above 40°C. The application
spectrum is extended by the comparatively high stability of the enzyme to
detergents and proteases. Accordingly, it appears to be particularly

25  suitable for use in detergents/cleaners.
The nucleotide sequence of this enzyme is shown in the sequence
protocol under the heading SEQ ID NO. 1. Accordingly, it is available, for
example, for further developments using molecular-biological methods

known per se. The amino acid sequence of the enzyme is shown in the

30 sequence protocol under the heading SEQ ID NO. 2.




The nearest simlar protein known at 17.03.2000 is the a-z83dnass 20060m
Bacil l us al cal ophilus with the registration nunber P 19571 in the

Swi ss-Prot data bank (Geneva Bioinformatics (GeneBio) S. A, Geneva, 15
Switzerland; http://ww. genebio.com sprot.htm ). This protein has a

sequence honqmg f 4% identity at pyptein level to 7‘51? I%c
enzyne accordi ngégglolsﬁé I nvention from B{ci I lus sp. A 7-Ft) /IE%;I@% . The
protein according o the invention is clearly characterized as a- anyl ase

t hrough t he honol dgeiRaralie oATYIakdjs JYetRing | 3w ralsatr embedinentss of otheyr e

presented in dRgepd irﬂi'éggﬂﬁ édﬁdgi'e?'clé'imeg‘intsgﬁlr%itﬁ%)?ftr%gygi ofih %”@eror
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Bi oi nf or mgt | il 1 hRinePdag | i : L . uk),
Swi ss- Pr g’? ofélcgﬂr?g%ﬂﬁ%?%ahg@rﬁl é“tca:!ent erdif'S ggﬁe%%se%tﬂ%%]&o%% ’ n?%?én’a%a??/gh NCBI ,
Nat i onal | nst9%.6YeN8%, B8%h 9%t IREUapr 100% iBtical iwilh fHeeaminp sicidict ur es

houl d if i haul t . there. i f ol di
oo ant aoor eisedluepbashoRiiin SR QbING 2, TR simiBRbSRgs A5 eRtampEssed e
opti mal reactdiioprotsing iof wih e hliglestitRS sé@ichodbis RNERHR5P087 WeY Ao} 0356 19

0
PCT/ EP01/ 08359 speci fi ci t%el s concerned, these are all included’in the
scope of prot&sbVw P8k, 96e FTi%estilo, 9We vt i100% Tuenficas withcthesrycléotids | v,

t he fol diypg ] cLio onditjions, for . ex le in the
presence 1gr %@é‘%@ggﬁ'qwﬁﬁ% Iéeé;@ellﬁ ﬁg%t ﬁde?h(éegghﬁﬁsy ,'n tﬂ%_@%ﬂ‘?faﬁnglmsse can
turn out to hgarfalrahgues af the Protethivilitierdiate toairmpidsadi®s 8ntb 8Heappl i cati ons,
for exanple for the quantitative |iquefaction of starch, for the

hydrol ysi s of cyclOteseares sinilanprajeie knownlet higeh2000]isdhercsantyasd cul ar

o 516 from Hid eBaguke e Ebhhs, VR FREFRERLLASHILMES: £ 198Zh0B.BC" an
be concl uded SwigsRroe dith NsardC i(Gehgvr Bismforihiftic! (GéndBioRB.AQ0, &ENdsa,

represent a signal peptide which, in the case of production in
cor r espon@i ngoWizar s a Afteiwwwgenabiocamisprofthimlk he This epedeinf hage r ot ei n

el aase. t ni Soagner oDl O oFFf% By, 3 RS IOE 3P 1k abidye "

anyl ol ytic enzyme according to the invention from Bacillus sp. A 7-7 (DSM 12368).

The protein according to the invention is clearly characterized as o-
amylase through the homologous regions. Representative related proteins
20  are presented in the alignment in Fig. 1.

On the basis of this alignment, largely the same secondary and
tertiary structures may be assumed for proteins according to the invention
as for the proteins used for homologizing. Their structural elements may
be retrieved from generally accessible data banks such as, for example,

25 the EMBL European Bioinformatics Institute (EB1) in Cambridge, UK
(http:/fiwww.ebi.ac.uk), Swiss-Prot or GenBank (National Center for

Biotechnology Information NCBI, National Institutes of Health, Bethesda,
MD, USA). If differing structures should appear or if it should turn out that
there are various folding variants with varying amylolytic properties, for

30 ‘example so far as the optimal reaction conditions or the substrate




15 activity is devel oped by the remaining part of the pr@sejanuad@oosdi ngly,
for the actual anylolytic function, amno acids 1 to 31 are probably of
little significance, but are of inportance for production and particularly
for the required fol ding. Because of this, they cannot be excluded from

t he scope of ron of the present ,i,hvention. 20 S | out
that there gyg@\?ﬁg}ééons In the | engt ﬂlgof t he signal deEPgéldﬁgépor t he
mat ure protein _?u_ri ng production, for exanple by one or other bacteri al
strain, theSPPEHIRY jepeRGanged.dhper are gl dnaluded 41 ther scoper of protectignr ding to

SEQ | D NO. q i . . i . i E l e,
The transi ¢ 18 PRyserRERRNIbAT TS 8 Bebause ikHRomR BeIYPEadideBeng SRE0 ™ Cob)
use as many s psoductionl emtditites, bef examphleimtid prisetee oreapsamce ofithen i n SEQ
ID NO 1. Before thi robabl e beginning ljie th i X, nucl eoti de TG ACG
These coul d?EE?éJ rr%‘?‘éﬁ’ﬁoe%beggn g Ié’aﬁ?ﬂflét can 'é"“:bé‘hg?u eB?":'t'HEFai"@

N-term ngl | t ' ppTat: I i~dishRe Hi Bnkiadiiky to the
anyl asenfgr o%ugﬁl?:]igl 11635@1% gggg#’b ;%%%?%@H@WE g@d??%n&ﬁ%n%’grm%u glrh%erlEs

obt ai ned. Thguelsiction | ofgstarch,t fos thieg hatirglysis | aofe cutledextamsior2riusedny 2005
W402/ 10356 2 PCT{SFPOII 08359 itself to variation. O the variants falling
within the gle E&P ‘i‘e?%ﬁ{ae menti oned above, those which have optim zed

properties for tiramalignitatsPMAdHERt oS pAhMi SaiRAcaDrikabbhangab! v
preferred. As 'explained at the beginning, such 5 variants can be produced
by net hods, aptiee @cigds §2 i bae dicm the seqyenes shown o &EQ KRR Delhiseis For

oyot b i anbiPEHigt R Bl BB RICS Hou et find Bl i RGee o PP Aot  on
and/ or to repiacaciderpreddntlesignaepdbiide wiidrdiig e easdion prédudliohasi dues in

accordance wth the teaching of WD 10 94/18314. Oxidation stability, the pH
activity pr8&PiTREPRing MictRorganissaprahably initigies the releaseal the preteinway .

Furt her dev t St dah: Poi e ' S e ied, for
exanpl e, i nﬁggggﬁ%acn:eélemvt\n&ltﬁﬂ' \[/1\%9 tﬁé/%‘%@@aﬂ'ﬁ%@i@él%"gﬁ a%‘g{r?ér;[ﬁg :
accor di ng t celehse,i thisesighahpeptidauisdepliftafbdr vivobso @t thd Igualtamylslytic
peptides_that _.are syal|er than the proteins which correspond to those of
SEQ I D f\ﬁ) ?CBY'{VSEééI?@IW bz/,tﬂslf?m@nslmﬁ i tBRPrYteHbol ogous to themin

the correspondi ngceafdih@l, RFPIHEMETal drhybliR¥ HRUEIPRRAMcREIULS! Vid 81
are probably of little significance, but are of importance for production and
particularly for the required folding. Because of this, they cannot be
excluded from the scope of protection of the present invention.

20 Should it turn out that there are deviations in the length of the signal
peptide and/or the mature protein during production, for example by one or
other bacterial strain, the claims relating to positions 1 to 31 or 32 to 516
according to SEQ ID NO. 2 apply accordingly to the corresponding variants.
For example, the fransition of the protein from Bacillus sp. A 7-7 (DSM

25 12368) could use as many as six nucleotides before the nucleotide
sequence shown in SEQ ID NO. 1. Before this probable beginning lie the
six nucleotides ATG ACG. These could be translated as Met-Thr so that
the signal peptide is N-terminally lengthened by two amino acids and a
certain similarity to the amylase from Bacillus sp. # 707 shown in Fig. 1

30 under number 2 is obtained. The splitting off the signal peptide also lends




function or at least a function that supports the hydrol & fangbrya008- 1, 4-
glycosidic bond, they are regarded as anylolytically active fragnments and
20 represent enbodi nents of the present invention. This applies, for
exanple, to fragnments which contribute to the conplexing of a substrate or

to the forn'a,w' n.,0f structural elene necessary for |s. The
fragments may tgg,azﬁgr?’ggxarrpl e, indivi dugo domai ns or fréﬁﬁwﬁé do

not accord with the domains. Such fragments can be produced relatively 25

i nexpensi vel yitselfdo|vgrglienhave certain possibly unfavorabl e characteristics

of the starting . PO&sSi . ) vty ' 1 | ati ng
mechani sm or may g\%ﬁl g%”%"*%f? gﬁ]ga\%ﬁlggqhé %@PI%M éq#oh%lgggh%ga?%%bt ein
fragment s canthabs owbizhpredec etindfized epapphizs ¢hertheapbiential hplithidhs

bi osynthetically. Chem cal synthesi.s can be advantageous, for exanple, 30

when cheni cal €hétAgadcake BadicHIaslyt RrefriTem d s riained atdhatbaainring cslchanuar v
2005 WO 02/ 1 [ | | T es! | ,
St ot T B Bodice Y niehbde BrorbhY MBRCBIEIRIbaEaLY

proteins obtaln

fragments. Suubthmdst Ehownrper sd. aFgelexample, dswonlll alsoded potsibld o deletche
starting nol ecul,es ,or no |onger haye indiyjdual functions. This appears
particularly 'Esbveiap?att%miﬂ% ,e%%n@,a?%f ot eskiies Phimo Shg
regions. In tehfbofrdliﬁg' tNRbY fventibh € andgiretd %?Ia%%ytr?&nu_%ﬁl‘ﬁ @c?éé“ rBQ&ilry :
speci alization and Tor extending the range of application of the protein.
I f an anyl ol yaxXidizéblecamino iacid hesidueadesaccoedaree withntientediohirdy of Ol i ed,

Vet ant s 19na FEBPEC bEo ek he briadtiity miefiE snakd MerpabeRBiGh *The
only additiongn "RAUNPPORIHE ihNHiBI fayeoaFGrhsr dedblopniifs ﬁcﬁéugg@bwﬁt the

honol ogous partial sequence still présent - they should lie wthin the
above- ment i on@dtagenesigrnay alsagee teartied fosprams, SE@ccordance wilimdVOSEQ | D

NO 2. For e L o ' in accordance with WD 99/57250 to 15
provide a pr OQ'BJEI %@%@%?WRS‘%@&H@ invention or parts thereof w th binding
domai ns from ot herFrﬁEﬁi@it@SaOCb?diﬁQpﬁ)l thee iVenfiBRAPaRY iufiderdtofd abSbaénghyt hus to
make hydrolysis of the substrate nore effective. Such constructs fall-

within flRe” SUBiRinDEr peptides that ase smalieptharethe pioleins ivdrichweerresprid tevel op
anyl ol yti ¢ aghhys b 8ERI NGOF §r BRA D No.13 Bt 3PS St lent Hihn AGEERL B tNi S
them in the corresponding partial sequences. If they develop an émylolytic
function or at least a function that supports the hydrolysis of an o-1,4-
glycosidic bond, they are regarded as amylolytically active fragments and
20 represent embodiments of the present invention. This applies, for example,
to fragments which contribute to the complexing of a substrate or to the
formation of a structural element necessary for the hydrolysis. The
fragments may be, for example, individual domains or fragments which do
not accord with the domains. Such fragments can be produced relatively
25 inexpensively, no longer have certain possibly unfavorable characteristics
of the starting molecule, such as possibly an activity-reducing regulating
mechanism, or may develop a more favorable activity profile. Such protein
fragments can also be produced, for example, chemically rather than

biosynthetically. Chemical synthesis can be advantageous, for example,

30 when chemical modifications are to be made after the synthesis.




20 function are sufficiently simlar to the stated sequengefunasg@odsng to
the -invention. Equally, anylolytic proteins according to the invention my
al so be linked, for exanple, to proteases in order to performa double
function. The proteins and signal peptides obtainable from preproteins by

splitting o t rmnal amno acids may al so be regarded as naturally
25 for ned ffr\'ggn@i@g% del eti on-mut at edTproteins. A spIF%iT/Eﬁ’@”ﬁﬁﬁ%ni sm
such as this may al so be used to predeterm ne specific cleavage sites in
reconbi nant pr ot @ynyirtye: Bf ttheir hasiosiriarty proietpseabiinalyé dns detedionar e

recogni zed P ept.l es...Protein cording t he invention can
t hus be act W‘g?{é%qg'héyo@&ég@eitﬁ%ﬁ"& fch t@‘? fffqgm%tg. sc%ﬁ%‘l Brotging: &&i on of
the 30 preséapelyngentsgond aiRA%SSs e8Ghe MiaftigSMdSQNISS B M Whghng it
falls 26 January 2005 WD 02/10356 PCT/ EPO1/08359 within the clained scope

of protecti &AVEnNdiviguak Juaghans! yt Thisa@pipeRrs . partipilady appprophigts,i fbrpr ot ei ns

of "ol omont s canmla. HEHe, BBictER, UPIRRITKASebRo% oM She ML Welibi Renrs:

procedur e i seldtivasknawbeassed bsthufor Ispegiatizatiors bad foLERGAARE the Bhgkei ns are
chi meral protei n'icf _ccord'bn% to the invention when the proteins obtained by
f usi on have ChAfP E&'ﬁnco“ eiroteiny |fananaylehdisfusetioeinsthe braadesisense

devel oped ofs Aftithire, Rodified leciod!diHVEN Satieed i (b fIS] piRS hii @
protein according to the rnvention and l1es wthin e el Biered s | arity
range. The wigyethe deledioohvaiahtsand thafraghdrds drepreteinphecortimgnodigce or

nodi fy anyl ol.ytic.function. or function .supporting:the hydrolysis of
a-1,4-g co%&ﬂhgﬁoﬁ&e Aty @drlgiﬁ@”é EF’%F"GETP\%"Q i L'i'g'édeﬂﬁr igrthabtaveE apfot ei n
accordi ng t ghHhe thd M8RID I i 0f N LOR i Lisdes not
matter whet her such aﬁfg‘#\cfgr%;rs a@%@%@%ﬁgg@%@g&%}t éﬂgflghgﬂg Igo\}l&";[/[ggptide
chai n or of thsegbed-martioned simianiy reanhge lto thke segsernded S8EC IDMO.chanbe

di stri but edS Id;":?[[ﬁ?rzto realize the second alternative, it is possible,
for exanpl e, Et SplTtTa single chimera[ polypeptide chain into several by

control | ed prot ePbytdxanspleavase passibRy i @ekotd=mes! aithonad | go/gyo6d tgr  a
purification step. The present Invention also relates to chineral proteins

whi ch, by vPRVIfE 8t pigieinr acesrding et iheninveatien on naptsi theaeofywitondingent i ty
R R e e R
assi gned t omakeihydralysisagfithe e0bstdtetore 6 &ive. | SUidtoeueedey fdlugitn and
perform t heth%a%%ope of protection of the present invention when they develop
amylolytic activities and those parts of the construct which perform this
20 function are sufficiently similar to the stated sequences according to the
invention. Equally, amylolytic proteins according to the invention may also
be linked, for example, to proteases in order to perform a double function.
The proteins and signal peptides obtainable from preproteins by
splitting off the N-terminal amino acids may aiso be regarded as naturally
25 formed fragments or deletion-mutated proteins. A splitting mechanism
such as this may also be used to predetermine specific cleavage sites in
recombinant proteins with the aid of certain sequence regions that are
recognized by signal peptidases. Proteins according to the invention can

thus be activated and/or deactivated in vitro. The scope of protection of the

30 present invention encompasses each of these proteins providing it falls




functions in this part as in an anylase which falls withijy ihga -
ment i oned honol ogy range over its entire length. 25 Protelins according to
the invention obtainable by insertion nmutation are variants of the
proteins which fall over their entire sequence length into the designated

range of prot ilon of the SEQID NO 1 or SEQID NO 2 _sequences and
whi ch have be@cﬁ5 Qgﬁzg?’ﬁ@d by insertion of24 nucl ei ¢ acid %@Tﬂ%}?Qﬂ/Qﬁ{Q\SQ

fragnent into the respective sequences. As with hybrid formation, 30 the
obj ect of i nswithindhe lrimgdresope of notiestion aod inpads ianilalyticiattiityoperti es 26
January 2005 WO 02@60356 23 PE:T/ ECFOU 8359 of E@otei ns accordi{: to the
I nvention with tho trre)qrabt Rer ¥Jt?r ePIEEINE, S%P nga}% H'febt EVHEYSR  8F%i ng to

the inventi onygddraiceadtdibd prstelnsOWHBH &ré Omade uf NoMBleMerits OdpRativgen t he
regions to be attributed through their honol Oﬁ%(‘ to the SEQID NO 1 or SEQ

I D NO. 2 sequeaidesilyfesna vesious ppbipeptide chains othis papersiiraigialspdnomit @ n has

Accorti naty, RIS REARIIREE PSR e Bl e RESe iR s
regroupi ng oftovind ameerfiaht wheh thee pidleulbbtalhéd ydifiidien shdveo mniyielytic

original amno acid sequence are included in the scope of protection of the
10 present i r@ivity dn. theibreagesiesensear d&is FAYVabEdavelapedyar madifiehpy a

I nsertion v ér?BttrR! mgi‘ed%lé fc,fh'éélﬂfe‘é%dblﬂ’g Rt ih*%ﬁ:cBF&i | Bt frQbAlidh
Anyl ol ytical l'y active derivatives accordi ng Po ? e 1nvention are :
under st ood t cariblieswithinytheclgineidesindlarity @ingbaVvithebelsjsciafdiufcheslfusiar carexanpl e

' ' i1 h tein bi thesis th h ) ' by t 5 host
or gant Smibl  HeriPEERRTIPG.d RiRaIER & §oubeaty ARUPBRRIERGHPTLB! 4 WPEEN chai n
f ' ' : b | t ot

orotoi . Thi & herin g MR Efsis B 4 T-BYeAaRk  Spbg WY e fidl BE g, on

are bound to foseti@nsardotthedbroteih aiccbriingietid ipnention. Bxthepdontdst of the
bi functi onal chenj cal tegIorrpounds. Such nodi fications can influence, for 20

exanpl e, the BY@IAMhidAPeBPt Matiey viletharsuth aFNMER PrpiginERLsiels A
substrate or gafe! BERALANAS YollifC8r 'diCQAAMLENAS tacibhy WARHE vhfisus oup! ed
nhibitor. or ‘exanpl e,

substance is ani I'S may be appropriate, or the
durati on16f stioctores cambehdistributaadi imeordeate reldizevibe iseesndialtemdtivecitlien

obt ai ned by coval ent .bondi ng,to,_a npcronol ecul ar carrier ch as. for 25
exanpl e, pol ﬁé‘f‘?ﬂ;ﬁ%ﬂéorg?i@%'l leyrtogs gsg@gﬁidp}lggt_era polypepﬁl & chaih Ing

several by controlled proteolytic cleavage either post-translationally or after
a purification step. The present invention also relates to chimeral proteins
which, by virtue of their construction, have an optionally lower identity over

20 their entire amino acid and/or nucleotide sequence than defined above for
the similarity range according to the invention, but may be assigned to it in
at least one of the regions introduced by fusion and perform the same
functions in this part as in an amylase which falls within the above-
mentioned homology range over its entire length. '

25 Proteins according to the invention obtainable by insertion mutation
are variants of the proteins which fall over their entire sequence length into
the designated range of protection of the SEQ ID NO. 1 or SEQ ID NO. 2
sequences and which have been obtained by insertion of a nucleic acid or

protein fragment into the respective sequences. As with hybrid formation,

30 the object of insertion mutagenesis can be to combine individual properties




QG her solutions to the problem addressed by the inventiorpaizuagPoos! ytic
proteins or derivatives which have at |east one antigenic determnant in
-common with one of the above-nentioned proteins or derivatives. 30 This is
because the devel opnent of enzymatic activities is critically 26 January
2005 WO 02/ i"géﬁf iélg / EPO1/ 08359 determ ned not j ust lsa/ the pure am no
aci d sequen oy2/ % tein, but also Its secondaryp TEE0H/4338 enent s
and its three-di mensional folding. Thus, domains differing clearly from
one anot her of preteiisragnording o dhe troentien vatinthbee of ofizari proteins uPsetaimsi al | y

correspondi >t ur nd. ca h . provi de for .the . .same enzymatic
behavi or . sdoh Wi PPl 6 e dientcB SHaltRy' B ietupl TBHEMRE Bl 'y
recogni zed ahimeral ssteindi e ifid gfiibes ¢l eittiblasRt threfigiMdisBbRoRigyPur e or
nonocl onal antj bodies. Structurall simlar proteins or derivativeés can

therefore bé2dBeeREQIIINP adspigRER PhNEUgh seawencre bave gortaspesdingact i ons.
10 Accorgi ngj fapr i f 'S L nvaent SO
enconpasges Moo vABEB SR B LREh A3 o anIBVECTRAMer BB GReB SN

whi ch can pesaséby Viruaetihgsedefionshe above-defined proteins according to

the invention or deriyvatives t,hI‘OLl?g[h_ t hei r i mmynochem cal rel ationship, but
not through thei POBFAINGYy PIRiPINE OTRINEHDY INVREFION Jviggeness al thaseei ns

accor di ng t ifhg rbgﬁﬁiﬁir#gj)%f%irishs jir?&iaéﬁtﬁef %lé@lﬂé‘r@%ich ﬁgﬁ%@eﬁ%ﬁrme

preferred enmbodi nents of” the pres nvent i on, particu ere they
ori gi nat e f pogirsliamind acobsepuercesaresinsludgt én thed scdpmgf pootectimacokthea. Thi s
is bec e such '.croqbﬂanit e easier to handle than nultic

sns_ar | |
organi sht oPTEENt IRYRTNe s TJBRY sy "e9a5HRY fisnd Vaigrds &Ry Inseion

appr opri at e vaphhtostsad AhEARE] MriditAdh&BALRal fiddiai s or derivatives
according to the invention fromgrampositive bacteria are particularly

preferred becausémyelyticallynsictivav dedvatvese anadrdingerior dme ianentidrerartor e

direct| t teins | the, . i dj. 5
Protei n or UHaPTaRt B B2 BRUFES  beiat oick IR er Parrgrasmi st five
bacteria of ekhmpﬁﬁnuﬁoﬁféﬂtibh%itrﬁbﬁ)t_éﬁﬁﬁioﬁﬁﬁﬂéﬁﬁ|tﬁfdu)ghpﬂ|51%fcéééiﬁ§ Hyegause they

are established as production organisns wth a particularly hrgh production
per f or nHhcehpst pradnsmiq chamsicalisdfor example by the transformation of a side

chain of an amino acid or by covalent bonding of another compound to the
protein. This compound may consist, for example, of other proteins which
are bound to proteins according to the invention, for example by
bifunctional chemical compounds. Such modifications can influence, for
20 example, the substrate specificity or the strength of the bond to the
substrate or can temporarily block the enzymatic activity where the coupled
substance is an inhibitor. This may be appropriate, for example, for the
duration of storage. Ancther embodiment are derivatives which have been
obtained by covalent bonding to a macromolecular carrier such as, for

25 example, polyethylene glycol or a polysaccharide.
Other solutions to the problem addressed by the invention are
amylolytic proteins or derivatives which have at least one antigenic
determinant in common with one of the above-mentioned proteins or

derivatives.

30 This is because the development of enzymatic activities is critically




O the proteins or derivatives according to the inventiomnd jsman3shdgaci | | us
species, those fromalcaliphilic bacilli are preferred, those from 26
January 2005 WD 02/10356 PCT/ EP01/ 08359 Bacillus sp. A 7-7 being
particularly preferred and those fromthe strain Bacillus sp. A 7-7 (DSM

12368) nost parti preferred. This_is because the %i t of the
enzynme accord o@kﬂ i nvention of whi€h the associat ggﬂé ggﬁg«@?gare
shown in the sequence protocol and of 5 which the enzymatic characteristics
are descri beddeterminedeetipsleby e putsr aminmacig sasusinge of far pioteinabutsalsai n.

ur roundi ng t e aeecr Ry, PR BBtk S Mo ie BB e ¢ nar
al t hough nat uThds,yderaainsr differing @[ba@l?rfﬁorﬂ&bhe dRoticp I aigeinpripiary eliuttgeenzyme
according to the invention, on express it and/or release it into

h
the surroundi %R FREMuAPtRIN Eﬁigﬁﬁamialgfxp@rrespmag stiectutasdnHoRaN i s al | y
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i nvention as [ pOsS e experinenta term e suitabl e

envi ronnent al sexmmndiary citicturel ane nomeally egcogmigitl asr carbespionding antigesicunder
whose influence they can _be stimul ated to@%oduce the protein according to
the i nvent i ondRfRTRINaAR Of LSSt RUrEBh HMPROCINA!| antihadins. a prfeugturally
appropri ate. : I; | S j a : used
or bl ot echnol mradeLiRg, G ASAURRL LA BPrIIS? oenBeittod kP pEkighEY |
responsi bl e pthosagheimmudocbepmaticrogsseactiand.sol ati on, working up or
preparati,oqn, a projein can e associated w.th various-other substances,

o Frcal dby T 71 eARGRIdRly, GR35 of ot al e Biesant grengpn: 480
protein. CertahdbrRbpasdesS BREMBCES defRaltivdie Which VERyl - have
been purposeful_l?:/' igtddeed F_’o it,g fore exét\;rgs’?e ht% ?ﬁgﬁeﬁfggl%?g?ﬁﬁ ?m I n
storage. Accovbichgian pesaiblydfa assigred tf tiesabbee-getined preteinsraticoding to he

i nvention alsg e sseg all..preparatigns of the actual .protein
essential to LRaTTRVGA PbRCMAHES Braydn ReayaHnehettial taleianshin, Dot |
actual 'y devehstRArduyrstherBombibgy @&luiediih Yhé Prichaf¢ strabfire Pr epar ati on because
It can be desirable for the protein to have little or no activity in

storage d%d only tBraieins agcardingaty tbeyinventier iwhich amanate diame wItUGD use.
This can depe%rcégrarg)ﬁg?ér?ed %%6&6%&8%3"bf‘?hétp%é’éntoifnv&#ﬁorﬂr;S’éu%b&aﬂ{; 26

January 2005
where they originate from such microorganisms as single-cell fungi or

bacteria. This is because such microorganisms are easier to handle than
multicell organisms or cell cultures derived from them. These represent

20 appropriate options for special embodiments.

Proteins or derivatives according to the invention from gram-positive
bacteria are particularly preferred because they do not have an external
membrane and therefore directly release secreted proteins into the
surrounding medium. )

25 Proteins or derivatives according to the invention from gram-positive
bacteria of the genus Bacillus are most particularly preferred because they
are established as production organisms with a particularly high production
performance in industrial processes.

Of the proteins or derivatives according to the invention from

30 Bacillus species, those from alcaliphilic bacilli are preferred, those from




WO 02/ 10356 26 PCT/EP01/08359 can result fromthe reversijg gaRiafgeg of one
or nore conpanion substances fromthe preparation or from another control
mechani sm Proteins according to the invention, particularly in storage,
can be protected by stabilizers, for exanpl e against denaturing,

~di sintegrati Lpactivation, for e | e by physical_jnfl ces,
oxi dati on orwg)r@é/éghggi c cleavage. In e case of pro%&ﬁp@gi&:}%d from
m croorgani sns, inhibition of proteol I?)/,sis is particularly critical because

nost ni cr ooBReHUSHEP-sAcfdt beingapawigylaslyoprisdersed anddthgsst from thez girein i nt o

br ot oi ns. b e e TSI ZRRe! oS el INE BrRREr o IR "

st abi | i zer s bacauseter simbodinttafaie entirnoi éd@biidiﬁg@cblttﬂ»ﬁnveﬁﬂén ek aRTIhe,
benzam di ne @/dr och| oride and | eupeptin, borax, boric acids, boron acids,

AsReiated sesusnreRe apqeMednothepseauengs paptecol aRARPT or s,

salts or est
such as gvo | r P ks L LNt Didaps: hel n enzyne
stabili zersr\mél*ﬁée]JI g}%@n%aigcowgl Lghaﬁ'ég% r’sg§§ %6’%2&&5'?)8& I{]rﬂe g%ﬁéﬁ)é?csg%e and

- pr opanol amoniginadllyigbit@ined froar that wlian.aci ds up to Cl12, dicarboxylic acids,

| ower aliphatic cohol s, .but aboye all po)Jyols such as,  for exanple,
gl ycerol, ethyl e%éraérﬁlﬁ‘%'l'qh E?:"’c‘ﬁﬁﬁ a'@Mﬂ%mC Riftein feimed intedhe magiugy) t s

such as, fOrsu?réﬁﬁain@théﬁi&He%?ér?édéﬁo‘?g%d&l'ﬁoﬁidéﬁ%ﬁéﬁme’ magnesi um 20
X

salts, various polyners, such as f anple lignin, cellulose ethers,-
pol yami des or watleris spossible thaty|alttopghy matwalivar ecairsing useducersstcani | i ze

th ti | | i nst,. physi cal .i nfl H
variati Ghe. PREGEE iy auADE anfeumt TBsratiB 1S <8, bk revaprBi e o
reducing  sedpfessiiPAn@sprbase it WMHAAS Sutldandindmbhium & a RRirRAIL éérgts

agai nst oxidative 25 disintegration. The present invention is a
enbodi ed i nUBEEF Bxpeiiiens indtiallycdetesninedpr Dhéy still falhwithincthei scopei ofs i n

guestion co : ' r ot ei i br oadest sense and, show
sufficient gfor#a?g?r?t% {/Whg‘isﬁ# i(f%‘}e)edﬁ'éﬁo%;selqna %Q%t'ﬁe,p%é%?‘? stﬂ@f'mfngag'éfuence,
nore parti ctd deterniine BuithisleCerddioftnemtacEondiiens38r IoW niolBE@hE WaidHtadr
correspﬁgds to the partial range of amno acids 32 to 516 26 January 2005

wWo 02/ 1tB560thersagiorpyndenwhose infiuancerthay casi ke stigulated te prdigethsEQ | D
NO. 1. protein according to the invention on a level which makes economic

utilization appear appropriate. A regulating mechanism such as this can be
purposefully used for biotechnological production, for example for
regulating the responsible promoters.

20 Depending on its isolation, working up or breparation, a protein can
be associated with various other substances, particularly if it has been
recovered from natural producers of the protein. Certain other substances
may then — or even independently - have been purposefully added to it, for
example to increase its stability in storage. Accordingly, the definition of

25  the protein according to the invention also encompasses all preparations of
the actual protein essential to the invention. This is also independent of
whether or not it actually develops this enzymatic activity in a certain
preparation because it can be desirable for the protein to have little or no

activity in storage and only to develop its amylolytic activity at the time of

30 use. This can depend, for example, on the folding status of the protein or




Particularly preferred enbodiments are nucleic acids whi oy gpfignfRis one of
t he above-descri bed anylolytic proteins according to the invention. This

al so includes variants which do not fall within the simlarity range 5
defined in SEQID NO 1 over their entire sequence length, but do so in

I ndi vi dual regions. éh se include, for exanple, the nucleotide sequences
whi ch, as exS&Q@do ﬁgve, have been obit4fl ned by insertiffaT&PYEPEIIDN

nmut ation, chineral proteins or protein fragnments. However, so-called

anti sense corfstr uesdlt from dhanpéersibleoulghdingdiofi dnal gpamadral cesytanions, al so

10 represent di s of the present_invention becguse they can be used
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nmet hods are described, for exanple, in the manual by Fritsch, Sanbrook and

Mani atis " Molrsetacted by sipbilizers; for example sgginghdennturingoidisigiegratipnar bour

ot e nbochiactvatiORy o bt By Physita]ilRBRis  SHARRTT o " BreiRdvie
engi neering igledvageprindhe @ise frotding obsiesd ABni AftcreeRfaniHAL! inbibitgr ¥ the

cl oned gene. Proteins, according to_the invention can be further optim zed
for various (Hd¥olRplysis & pArtieslatlyaeritioab Peeaush MOShyMIGHIOTOaRINMR BRTEs or by
fusion with : L Qe ' rdj t e
| nventi on of ‘aade HoRatEe Es BReCET S mes e Mo, SDirSuRanR HeRR e o
per se incl udazymegardanc dagiouslyostamadd thendntardstrlg proteingi dugsingntheaci d
exchangeﬁ or rggdom’ ed E_oi t tations, 25 deletions of individual am no
aci ds or 18f FAPEPAUetRHIRIGRHRN StERSi ons with ot her fragments or ot her

enzymes, inserti O@né’rg.r&ﬁbs( OF Stifzers e BAELIHL rprré%%gﬁggﬂjiﬂit@’se%ﬁ#fgr%%; Such

mut ati ons or nodificaflo can represent preferred e I 'ment s

speci fi ¢ applforexdropk, tEnzhmidinathgeoedosde and |bepeptin,i mxtanuboneiapidsef ul |y
or by randompnethods, It can be, conbined, for 30 ex le, with a subsequent
ot i Ly v SRR s et On T B PB Y IR VRSB B S
RCT/ EPO1/ 083 %hibi@eSSsud dhvohit a6 epecifite saBRHn Obhiitaps DYOtAME ation
fall within the scope of protection of the present iInvention providing

t hey cod&5f olcomingn gnavime mtakibzers ane amingaloohids: syehsas anend-aldi-, Wit hi n
e oA ot R0 S e AR, 6BRkuL LS REBLESUS 87,
dicarboxylic acids, lower aliphatic alcohols, but above all polyols such as,

for example, glyceral, ethylene glycol, propylene glycol or sorbitol. Calcium

salts such as, for example, calcium acetate or calcium formate, magnesium

20 salts, various polymers, such as for example lignin, cellulose ethers,
polyamides or water-soluble vinyl copolymers, are also used to stabilize the

enzyme preparation, above all against physical influences or pH variations.

Reducing agents and antioxidants, such as sodium sulfite or reducing

sugars for example, increase the stability of the proteins against oxidative
25  disintegration.
The present invention is also embodied in corresponding nucleic
acids providing the nucleic acids in question code for an amylolytic protein
in the broadest sense and show sufficient similarity — as defined above —to

the SEQ ID NO. 1 sequence, more particularly in nucleic acids which code

30 for a protein that corresponds to the partial range of amino acids 32 to 516




5 Another solution to the problem addressed by the inventj®m,Rad 2dmence
anot her enbodi nent of the invention are the organisns which naturally form
a protein according to the invention or derivative or contain nucleic
acids which code for a protein according to the invention or derivative.
This is bec e ... di scovery enables _the inventive concept to 10 be put
into practigfg.6 %é@ﬁbéggani sms are obt ai4fabl e by generalﬁ’C}T dhi08359

techni ques, for exanple by isolating strains froma natural habitat or by
screeni ng ofof fagamiamisid serwenge showinds SEEQUBIN@.5hown in SEQ ID NO.1 nay

be used, for exa reeni n robe or as an original, for the

construction of g%rﬁ%%%ﬁ}@ﬁrﬁ%rr gﬁ?’ﬁﬁ?@&?‘%‘ Sﬁﬁ%lnbla%ff‘sﬁﬁj",dg ?t? Peﬂﬁifﬂf or 15
conpl et e pepinedefthal ot BscriiddaBgRIRIRCIDIERS Acebiiing o BRidventich. 2  may
be used to form correspondi ng antisera with I ch correspondi ng organi sns

wh
or the prot &ilhs 3% dacdades nahiantse which dee nptidalt iwithing the nsigdlatitydeangs wi t h

t he foregoi : V@t 0 I £r.onr ' . r pa [ :
especially g%% gﬁ}gggéi?ilégemﬁyc@e‘rfi%r%@%tﬁ%e tsﬁggéﬁ%‘fgl?‘%%gﬁ %Faé?ﬁ?sm

Baci | | us, nondividaat repibms.! ThBseiihtiudesfor dkampleattk ADSIEodS Isequbticdsy
Bacillus sp. A 7- 7(DSM. 12368), are preferred above all by virtue of their
cul ti vat abi WHGHh. 2§ spiainediiovee haver beelt obiaiasd i yn insestiare or sleletign ch
contain one the i C Lid- r egi . Of co phgdi 5 This
i s because, r?lgtfaﬂéﬂ’ r?ﬁgﬁ%ﬁlz %@F%'QS ﬁg?%%xpiﬁsé@ﬁ?@gbl Qq%‘ﬁoned Srigrglf’%"e‘j\zlect or. .
Such vect or @ntisehselepnéiouctex forpbampledheugh divid @aldedsiritiak dedtioms), absact eri al
pl asm d fromviruses -qr from_bacteri ophages, or, predonj nant | synt hetic
vectors?gr ;5‘!3%@?198@9 %Pﬁ'@?mgéeﬂe%&i%‘gﬁ@m@#p%?e encande ysiader
genetic el engréguIRICEREEMYIMRGE Achvify € able to establish thenmsel ves as 30
stable units in the respecti've host” cells over several generations. In the

26 January 2005 Woaic1e886 JorrRCth&EPstarhapspoindnfaxtmolectutae-bislogiosi on, it

ndependent MigeEdafons pod A ERa R aRenls” SSuch BiRaatt SPOAPSTSR. T nany
systens KnowRafrphs inhtheP thatuzl'By Fhitsche!SihBbol hhd d@RRREs UiMSIcchfar
particul ar individual case. Critical factors in 5 this regard include, for

exanpl e15t h&lonimsea labokalsirg manuali, Celd SeringiHarbeur Labbratory Pregst ens
U ot o P A0, OB AL RARBO b bk Sk
methods which come under the heading of protein engineering in the prior
art are also based on the gene, particularly the cloned gene. Proteins
according to the invention can be further optimized for various uses by
20 such methods, for example by point mutagenesis or by fusion with
sequences from other genes.

The variants according to the invention of a protein obtainable by
molecular-biological methods known per se include in particular those with
individual, specific amino acid exchanges or randomized point mutations,

25 deletions of individual amino acids or of partial sequences, fusions with
other fragments or other enzymes, insertions or inversions, i.e. partial
sequence inversions. Such mutations or modifications can represent
preferred embodiments for specific applications. Such a mutagenesis can

be carried out purposefully or by random methods. It can be combined, for

30 example, with a subsequent activity-directed screening and selection




invention ins

[
~replicating i thF@ﬁ/h

accommpdating the vectors. The vectors form suitable starjg pguRqisos for
nol ecul ar - bi ol ogi cal and 10 bi ochem cal investigations of the particular
gene or associated protein and for further devel opnents according to the
invention and ultimately for the anplification and production of proteins

according to the _inv I on. They represent enbodi nents of the present
Y)\Ripzé sequences of t 8 nucleic acid P@&/%ng@@ééﬁdi ng

to the invention present lie within the 15 honol ogy range defined in
detail in thePioseegsimtie ¢Fpaeed gesesenbirligenas obsdinet dypmeatation fallwithinon are

cl oni ng vect ogs. i des st ar ,ohiglogical anplification, and selgction
of the inter e‘:r&%l ﬁ%‘?&;é’ﬂé’,mﬁ%"gﬂﬁg W@c&éﬁ “EH%V%TEF%BT%’ g qpﬁ% COd% or .
charact eri zat amiyloWtid pretdias in €d Broadaensend® Bn@XAMMtBIn tReQrNafityerafigawi ng
up of a restriction or 20 sequencing. Coning vectors are al'so

m
preferred enb@%ﬁim%m(pﬁ,&tl*%as*br@@emmp iasw foeetienallytraleyantimgicnsmt a

transport apl e and | &f t i ey 0
preferr ed%gt arti ngﬁbgfﬁsﬁl%@%ﬁ) ce{&ﬁl Efqb?%rﬁogggiegg& t%@ﬁ# %‘Z%rﬂ!ﬁi\ gﬂdar e
not restrict ebdetee cridtser suibodiaehhef thel ymermiva ahaithe r eenisms fwhich

exanpl e. 25 Expres & vectors have partial sequences which are capabl e of
3 yalein AsCoginga e fryrentine g5 idtiyative Prdioniiet ei ns

and of expressfgi~t BeiQe N telnt t |

abodi ment s oy hoieic, BRI RRRL for L RRoRAR acRRARL X 1A% BhFERR or

el ement s necedarivativeorT g [ Bscruse. th&r plissvieonensbles the veative tonceptaopl e,

30 by pronopters whi.ch requl ate the transcription of the gene. Thus, 26

January 5 103 T/ t | rough
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the natural We@ﬁﬁb‘ﬁ'ésplférgéi@hb% ng%@Hn hefHRe fldps agﬁﬁfur?lnﬂ B#t%loonabger

genetically engineered fusion both t rou%h a pronoter, o tﬁe ost cel

provi ded on t$wreeningefgane hanksorThenduckstide sequengde shavwndirf SEQ I8} bithier or
atotally different pr ter of another 5 organism_ Preferred i_ments
ot the | nventnaK B #SEAETE SedipISett df ScreRAEhPEIY Heos cuPUOEA! o DR gh
changes in theoruhicibR STosddppnainy POR prférs. OAnafogoBshyaishoPlOsrRAY RftS
such as for exanple the cell density or ‘special factors. Expression
vectors dfabl eomplgtepeptides withproine acid sassienoes @ceorling tu SERQ PP d¥Ac2d,

i.e. in an Orr%%E}i 5&" l?éeQJE to tfgﬁrrl' ég}?ésgorn%mwnﬁge}at with which corresponding
organisms or the proteins released from them can be identified.

In accordance with the foregoing observations, microorganisms,

preferably bacteria, especially gram-positive bacteria including those of the

20 genus Bacillus, more particularly Bacillus sp. A 7-7 and most particutar[y
Bacillus sp. A 7- 7(DSM 12368), are preferred above all by virtue of their
cultivatability.

Another embodiment of the invention are vectors which contain one
of the nucleic acid regions of the second embodiment.

25 This is because, to use nucleic acids, the DNA is suitably cloned in a
vector. Such vectors include, for example, those which are derived from
bacterial plasmids, from viruses or from bacteriophages or predominantly
synthetic vectors or plasmids with elements of various origins. With the

other genetic elements present, vectors are able to establish themselves as

30 stable units in the respective host cells over several generations. In the




can naturally be obtained. Honol ogous protein production dg gifuar/vesh
organismnaturally expressing the gene via a suitable vector also lies
within the scope of protection of the present invention. This can have the
advant age that natural nodification reactions associated with the 15

transl ati on ried out as well gn the protein fo woul d
t ake pl ace r}&?ﬂ?éf)gpﬁ%a her enbodi nment sz%of t he present Cﬁ%g%ﬁ@éi@:
ceII-free expression enzymes where protein biosynthesis is conpleted |n

vitro. Expraeséexdnoktbeeivention, dbt dorss nair eales owhethar itaelecestablishe pri or

one of 1 ﬁQ"“ﬁ%@egfe‘rB%férﬁ%eﬁ%% SR FEFep GRS & Sredflssioll Bor cos: on
vector. Thi g bﬁrdrm@rﬁ@ Whidhhef & rsyodydiding RHan fioph @Bé Grior Wet IS as:
required, for exanple, for nutagenesis, sequencing or stor age of the

vectors, théplegted wilhdspendaeonine nasticwapmaiidipl cases . Coligal fatats tn t he 25
met hod, gra%@%@émc@@g% r %ni%leeff%nﬁhrﬁbelbfﬁ cﬁﬁB&%}r@&H %ad'HAM,Bggat i ve

bacteria, can beJauita purpose. “Ano I'ent” are 'host
cel I s whi ch thepselestion pspstents aavaildble, vatdudingf abbee f alf stesistandesretat or can

- be stinulated,to. expres rotejn or deriva |ve preferab usj ng an
expressi on \F’éﬁ'&’!ﬂi Cof ?Ha ttBBe ¢ W%%?'PWedog ot J&ﬁ r?aﬂﬁgé V@f

02/10356 31 RehiirhsH-4te3IRE vERL S| s because the preferred in vivo synthesis

of an anylolytic enzy accor Ing to the invention requires the transfer

of the associ at ed hegesntorisrfoomastitable stertlng Brintsaiol mdesj!acbidlaglealeandr n

i nci pl Kk kar yot
br cf or 6 noderEaNEa) ivestaations STIfF SRT-EagiF Db SRsRPELRRENERE v f or
exanpl e as figf ﬂﬁ%etrro%%fdifn'?@ﬁtb%co\“dlhg tbhﬁe%@érﬁﬁﬁ‘i Qﬁd\rﬂ%aferm& fHeS stable

establishment are concerned, for exanple single-cell fungl or bacteria. In
addi tion, prsplificatiohest predustien of pivteinsngctarting tﬁyti‘ﬁwentlcmob‘ﬁtﬁyogl cal

o o e ek e LA or e bR ior Mo M B e

and good pr efties ngalewwgcaaeregﬁinlscawoa&:ﬁg tofteé iniricanpresehelid withihheopt i nal
expression systens for the particular individual case often have to be

exper i mft alNophHegirangecdefineshinidesail tirthe forraeing. of different systens
availabl e in the e ofe ALhnolifndiits HFYRY pr&&H? invention are cloning vectors.

Besides storage, biological amplification and selection of the interesting
gene, cloning vectors are suitable for the characterization of the particular
gene, for example through the drawing up of a restriction map or

20 sequencing. Cloning vectors are also preferred embodiments of the
present invention because they represent a transportable and storable form
of the claimed DNA. They are also preferred starting points for molecular-
biological techniques which are not restricted to cells, such as the
polymerase chain reaction for example.

25 Expression vectors have partial sequences which are capable of
replicating in the host organisms optimized for the production of proteins
and of expressing the gene present in the host organism. Preferred
embodiments are expression vectors which themseives carry the genetic

elements necessary for expression. Expression is influenced, for example,

30 by promoters which regulate the transcription of the gene. Thus,




protein according to the invention can be obtained from apd gnaaryrovger . of
15 host organisns. . Preferred enbodi nents are host cells which can be
regulated in their activity through genetic regulation elenents which are
avai l abl e, for exanple, on the expression vector but which can al so be
present from in these cells._The host cells in_question can be
stinulated t %Ogﬁmg for exanple by39,ont rol | ed addi Fpaﬂz%?)“@ﬁéﬁ?cal
conmpounds serving as acti vat ors, by changing the cultivation conditions or
on reaching aexnr@wanrcaﬂetakedﬂasettlyroughu @epn@twmie;srohwtewengmeumrlmatedl
production of | Nt erestin te ns varlant 0 e nt al
principle ar ebéfQE? g’ge é%ﬁe 599@2%%@3 %:,9?,{}%5533 KL EQPYE6H beeéq{bgot)FﬁE @hﬂpl e
those made aV@'bh‘&hbﬁ ointhet hest ceRtgriosided Bhl HRN epkdSidH QeI 8Rd Odiso

pr ot ei ns accord to the dinvention. They be nodi fyi ng gene products
or those whi dh mrpawt%@étahetptalf{/t Hifferert prameien efcapptieng to
the i nvent5| o] famsngxarrpl e to influence its anylolytic function. These nay
be, for exanp g ot her proteins or enzynmes, 30 inhibitors or elenents which
i nfluence the intePrsféired @inbbdimenteust 2he Jmveation %e%@es@&fnl%ﬁﬁ:ré 32
PCT/ EPO1/ 08359 substrates. Preferred host cells are prokaryotic or
bacterial celWRiChpean e reauiated hepugh ¢hanges g ihe Hadiure senditionsyest BY by
shorter gener t [ I c

noxpenstve. psuon i R corh@indst R, 86 (Y etk e drkbhaRPor 1o

i nventi on carspdvied faetest alEkpmlssndn Hmtbrscehiableamé aescbmaﬂetjaprioyemaotbel a

whi ch se ret the protein or derivative forped into the, surroun
medi um (SFQlR0QslY Deadipedy /6t B AD AGABIIR AYIRTNERANARTER MOIERCEN be

directly pur 'édrﬁﬂat@éﬁyﬂﬂb'a}%ﬂﬁ@d' yH%ﬁ.?féﬁ%M(sD roté@SgldeﬁﬂQRﬁ&ﬁ”é st he

present invention uses Baci I'tse
honol ogousl y ca‘ggmss:s na@:rplﬂwemmss:agdbe dieng Wi atuitablenvector also liesivathian be

done, for ex via_.an introduced vector whic duces t he r eady
endogenousty DPeSERRe GnBraPoUAcY 18, POt BV ERIon. ac ABRAEAD Hova ke

I nvention I ntgy ce\dts .ndtfal exsaication aréﬁé:hbh@' @s8y8BRYd lwitRf tﬁé’pl es.
This can be particularly advantageous if, after its synthesis, the protein

is to bel15ubjieansiatiamcan dief carsed ong ashivelh car thesproteibiformped Aisehep wouly
take place naturally.

Other embodiments of the present invention can be cell-free
expression enzymes where protein biosynthesis is completed in vitro.
Expression systems such as these are also established in the prior art.

20 Anothef embodiment of the present invention are cells which contain
one of the above-defined vectors, more particularly a cloning or expression
vector. This is because, in the course of molecular-biological works as
required, for example, for mutagenesis, sequencing or storage of the
vectors, they are transformed into corresponding cells. Depending on the

25 method, gram-positive bacteria for example, but especially gram-negative
bacteria, can be suitable for this purpose.

Another embodiment are host cells which express a protein or
derivative of the first embodiment or can be stimulated to express that

protein or derivative, preferably using an expression vector of the type
30 defined above.




the cells in question thenselves. By contrast, heterol ogousguarespbon is
preferred. G ampositive bacteria, such as actinonycetes or bacilli for
exanpl e, have no outer 20 nenbrane so that they rel ease secreted proteins
directly into the medi um surroundi ng them Accordingly, bacteria preferred

for heterol &@%/ exgressi on include those of the genus Bacillus, nore
particul arl 3’% 80396 t he species Bacidl us Iichenif or RGT/EBRIVOGIRD

amyl ol i quefaciens, Bacillus subtilis or Bacillus alcalophilus. 25
Gram negat i ve badthis iia brevauat sthebpreisreed fior vivet synthegisusf apxamgkdytizn. | n

their case, a_|large nunber, o roteLns are secreted . nto. the erjplasmatic
space, i.e. %W%‘e?ﬂ%coéabwsa@t%ﬁ?vﬁ%‘ﬂ%é@ﬂw% &\ﬁotr??ﬁiﬁbpgﬂées a88P¢'8tdi ng the
cell's. This dene jae acheuiicane Bistabfs hoRessifl ar@ﬁ@'girﬁ@ip‘[ﬁ?ef}%nsyi gq%gﬁ%}rﬁﬂat lve

bacteria include, for exanple, those of the 30 genus K
Escheri chi al-SpPERkarypiey, eukaryplesi ascyanopbyiac hPrefewed hasticells ammthosg 2005 WO

02/ 1035633 . RC e preferab the strains E., coli JM 109, E.
coli DH Oogﬁﬁgﬁ EPQ(%%W%%%&H@%SQ@@‘@[JVO _c?xéglr'ﬁ% agrfgr Qﬁ&@r@mr{lﬁo‘g for the
production afitrathel ekprebsion Meeicridift AS eilslé RBtAlishRfnt BYS toheBmdax #em! es

i ncl ude yeasts, such as 5 Saccharonyces or Kluyveronyces. This can be

parti cul ar | Pxaipasingergs!l fungirordiagipna, Inrasikitions psefsrsidnbostr eeliscatise

subj ected i ny; ' LLh _t.hei v it [ ' Lch such
yst o al | GistERRFEEY Paby miphloiodtal A5 ol CaiGich BhhB: nhBoui ar

wei ght conpanoigides, s fiorh examptemeauye aib/atios, ohighl iggowhc clzaes definirt@ Al l the
el enment s, di scussed.. above, nmay he conbined i nto processes for producing

pr ot ei niﬂ aci%%?rﬁ@“% Mgga ir‘gﬁlﬁfﬂm%'ﬁ?’ gk geed prefutionrandeegieliPRgates t he

i nventi on, e e f ' ' | f L OCESRarSt ePs.
They are al F&ggﬁgﬁncgfotgwbggdﬁﬁgn?@gél tQ kgreﬁzge@ g%&ﬂe |cﬁ&t Fheéa p%r eseanrtS :
i nvention i éndivdeadl caseeftgn dasatto thet expérmpniatly cdetgrminpd deanttheilage 15 of a
protein type - .defin t hrou t he apylolytic function apnd, at the sane
tinme, throuGHMORE i @ﬁe%myg % @Vtaﬂ%b'@e‘ UBRCREOTS Adwnl 11 MEaYs &GR8N ce

D oeess. has 1A, PO BIVETVARERELA) 86 BRI S il ot
case. 15 hostorganisms.

Preferred embodiments are host cells which can be regulated in
their activity through genetic regulation elements which are available, for
example, on the expression vector but which can also be present from the
outset in these cells. The host cells in question can be stimulated to

20  express, for example by controlled addition of chemical compounds serving
as activators, by changing the cultivation conditions or on reaching a
certain cell density. This provides for very economical production of the
interesting proteins.

A variant of this experimental principle are expression systems

25  where additional genes, for example those made available on other vectors,
influence the production of proteins according to the invention. They may
be modifying gene products or those which are to be purified together with
the protein according to the invention, for example to influence its

amylolytic function. These may be, for example, other proteins or enzymes,

30 inhibitors or elements which influence the interaction with various




20 In principle, the follow ng procedure is adopted: nucl® &ndsivdos -
according to the invention, i.e. those which fall within the above-defined
simlarity range to the SEQ ID NO 1 sequence, are suitably ligated in the
formof the DNA in a suitable expression vector. This is transforned into
the host cell, for exanple into cells of an easy-to-cultivate bacterial
strain, 25 wilVEh0?d08a8es the proteins, 3 which the gerRS THEROTREZPS t he
control of corresponding genetic elenents, into the surrounding nutrient
medi um  reguwubstratesel ements for this can be nade avail able, for exanple,

by the expression,vecto The protein according tp the jnvention can be
e fred” From ¢ nd ETELABRhGoRL 81 TRt PP abfirial collfy SPeSin e cn
as, for 30 exgundrally Bistifhlishati fdmosu @ﬁ@t%@%ﬁﬁﬁér JEhRreide tilndssampl € to
scale up a 26 January 2005 WO 02/ 10356 34 PCT/ EP01/08359 systemthat has

been experi mdfssidgmandingi egltivation mendilisosat dngxpensivedurecessgs deflthe

productiop. T t ] t.ant. i i &l .applicatiops for proteins
accordi ng%t 0 lﬂ-ﬁ Hg&fo%é%%gﬂﬁﬁﬁgc$$ﬁi@ ﬁff ! %nt*o& (f%"v\ﬂﬁ'&. b%ﬁ&#’@%@ i shed
industrial 5 appltiegt tels ahar paricutdriyt bgc@ﬁéym&rars@cﬁmécmebfafbtém gpnual s,
such as for. exanple the book z‘pH. Unhlig entit]led "Industrial enzynes and
their -appli , ! ; . 0FPo i no
ppl i dgrivative foumnpedyintoudiie yerounding . mediaim.ospothabthei sxpresses
means conpl I ' . Y, ically
poss bl o appihroists aEELiing {6 BeEhiiahfof oaf e bk buliey THR hArERARY |
accordi ng 10 grefdriegl.i nvention are suitable for additional applications not
expr essl ¥0 clai mred_herein, those applicationps are herebégiﬁ;[}d uded, i_n_t he

scope of 'Yprotecti 'Ple(ﬁm?%nms@ﬁggi PIEERDT BIYENUAN | YsSSr ug 5 it def on for
Vol vt . o . ! '
anyl ol yt1c enpmgigs o3 g? r&gierf o Rofolo | yéséggr‘éﬁgiﬁge&%gelggrafccordmg to the

det er gent s/ cl'eaners eaning te aces.”I'n such
appl i cat i ons,invédrdioamy Thisyd¢arc baatong, tfgr exampled viaoanhiptfodlugéd eatloy whigsol vi ng

ce Doy RS B AL SRS PSS s ST Ut o
their own, i rhc'i:léfdiﬁélt@tﬂ@ﬁiv@ngén ft8Thédk cEIR! %r%@rﬁél%gﬁgdﬁlhﬁ%plér ResBer

conpositions are distinguished by the fact that 20 myl ol'ytic enzymes
and t he dbherofxopiamenbis cambe giasticulaly adetitageous &, aer it mynihesisothe he

o MR i S BELIF BTG SR SRS A o B
the cells in question themselves.
By conirast, heterologous expression is preferred. Gram-positive
bacteria, such as actinomycetes or bacilli for example, have no outer

20 membrane so that they release secreted proteins directly into the medium
surrounding them.  Accordingly, bacteria preferred for heterologous
expression include those of the genus Bacillus, more particularly those of
the species Bacillus licheniformis, Bacillus amyloliquefaciens, Bacillus
subtilis or Bacillus alcalophilus. '

25 Gram-negative bacteria may also be used for heterologous
expression. In their case, a large number of proteins are secreted into the
periplasmatic space, i.e. into the compariment between the two
membranes surrounding the cells. This can be advantageous for special
applications. Gram-negative bacteria include, for example, those of the

30 genus Klebsielia or Escherichia, preferably the species Escherichia coil and



conpositions, such as surfactants for exanple. A protein fgc.?;j%gliy% 50 the
I nvention can be used both in conpositions for institutional or “industrial
25 users and in products for the domestic consuner. Accordingly, another
enbodi ment of the invention are any detergents/cleaners which are

characterized in that they contain an anylolytic protein according to the
i nvention orWEEPZAIABPGe thereof. By thi33 is neant all Mﬂﬁﬁ(ﬁ/@@i& of

- cl eaning conpositions, both 30 concentrates and conpositions to be used

wi t hout di | unbrsnpreferablis theostrain2 . Jeodudvlyl BNGE ol DBY 100B&r3& coli DH

PCT/ EPO1/ 083 commercial scale, in washing machi nes or in hand washing or
cl eani ng. conpositions include, for exanple, detergents for textiles,

~ carpets or nat urglkdri O Seli®rardhiish dutbleetdp fRt Ef&f.f&iohsoﬂléﬁgldlﬁ%é he
present specification. They also include, for exanple detergents for
di shwasher s [eteingagapraing Hodbhi ingentiore| daxamplesoinchaliedysasts asesh asuch as

nmetals, ¢las i erapic. tiles, one ai nted surfaces | astics,
wood o PeatraschaaPyedEbER i, il gan B BuBuRH) edieindafs.
speci fi cati qor example) Rehedf theChrotng are RO Subjefed RPEGSHRIBNAAIEIH-RT Ment
of the present invention_ providing it is enriched by a protein according

to the i nverfyngigsisito medtcationsswhithtsuehpsysiems alloventThasecincbideader al |
v - Hel . . . ! ed i
Ther ot o arveripléy dn6oBRRHd STIECARICAR Wbl ol Sike di n0%¢ 1"

accordi ng t anéimbranengrctiorsr olibescchadiesle, for exanple, solid,

powder-form liqujd, gel-form or paste-form conpositions, optionally
consi st ilfg of sevdl the gigmeants dissussamhpbeve May basemiingd drfedrocassessuppl y
forms al so IfelduGHb! BIALRS. acGirBiY 85 2 MviintioNd POHEDRR BRAERI Poth
in large containers and in portions” Besides an enzyne essentfal to the

i nvention, tdceordimpdsithie dvention ohdrengre a rumbemofepddsiie aohiinatidns eont ai ns

andi o anpherTS LEPFadhaNEES LR GEaLPEHORITEM SRR UERPOMNRH fdor o and
ol kowyl at o oo i R o PRREE AR, QT RRAINERE DRRCAR foprescrtatay < are
al cohol 85pr &f er privtsindype aidefingd ghrough e amydelytio furationsarah dit dre aameage of 1
to 12 nol etti*ﬂ%’éﬁﬂ?ou%)ﬁi ﬁl% ﬁiE@thn%logy to the sequences shown in the sequence

protocols - with the aid of the associated genetic information. The optimal

process has to be experimentally determined for each actual individual

case.

20 In principle, the following procedure is adopted: nucleic acids
according to the invention, i.e. those which fall within the above-defined
similarity range to the SEQ ID NO. 1 sequence, are suitably ligated in the
form of the DNA in a suitable expression vector. This is transformed into
the host cell, for example into cells of an easy-to-cultivate bacterial strain,

25 which releases the proteins, of which the genes are under the control of
corresponding genetic elements, into the surrounding nutrient medium;
regulating elements for this can be made available, for example, by the
expression vector. The protein according to the invention can be purified

from the surrounding medium by several purification steps such as, for

30  example, precipitation or chromatography. The expert is able to scale up a




nol al cohol, in which the al cohol residue may:be |inear BJd%bg wBly. 2-
nmet hyl - branched or may contain |inear and nethyl-branched residdes in the
formof the m xtures typically present in oxoal cohol residues. However,

al cohol et hoxyl ates containing |inear residues of alcohols of native origin

30 with 12 to 18 carbon atons, for exanple coconut oil alcohol, palmoil 26
January 2005 YN® 02/108%66 1 36 PCT/ EP01/0%8459 al cohol, taPCIVERDEEB690r

ol eyl al cohol, and an average of 2 to 8 EO per nol al cohol are

particul arly gystérar tieat. hBsebeenedxpétoentailyedpihdadiblia thmel laberatofyorto
exanple, Cl12 _13 al cohols contajning 3 EO or 4 EQ (C9.11 al cohol containing
7 EO, C93_15 BPesi8l-sclemradystiog- 3’ E0, 5 EO, 7 EO or 8 EO, 5 Cl2 18

al cohol s cont ai ni ﬁﬁhc% ggtﬁéotli Oﬂaﬂf in?dLE‘E?éa?\E%@%&igqgf%&gﬁxggﬁbq&k%n%%_

m xtures of Cl2_14 a ntar ni ng containing 5
'EQ. The degr dss ofveatiboxgteatlistad e nthieo fietbwing. s thMams testalblisimedn indalstrés

- which, f I_al duct,  m b I th nol e. nunber: b
nunbor . PPer AREGALPROfS! SV RaTomat dRaMes mBIINEl. UED DN on 10
(narrow r angeogirioneyirs BBok FEH. URIGItiioanHidistAaP RRYnUY Grid there! ant .

fatty al cohol s containing nore than may al so be uséd. Exanples of
such fatty alapplications?’, Vilii¢ynWNew atrk| 4 988nt Hhaifeltpwing i} is2by BO, M@@nEO or

40 EO. Anoth f f d i onj f whi ch d 15
S ther as sor@BRIE Mo BFERLEReBR Y Selisiinhr BTG Png . WEFeliRi. o
surfactants asessmle@ppliesttshs. PF ffstioal iurAtdi@evatahamiduial pidtems! Aicesdingd

propoxyl ated, fatty acid al kyl esters preferably containing | to 4 carbon
atons i n10he tal kY8 “ipvention mse esyitahle claraadditipnak applications: mpt eqressly

fre the al koo SmeEisrEhy §iesq ApRRoA o ole, PR IntiagEe Jhi tho SPaE ™ "O°
correspond t qrotestigansiithe ptegamtiirivdiiol) Z where Ris a |inear or branched,
nore particularly 2-net hyF- branched, saturated or wunsaturated aliphatic

radi cal cont ai ni ng™8 ipaztant ppplicatian oler yaryloldic gnzymesols Halndisecass a
| [ LR : . abl | h
7c0%e L et i GRS 2P O A T

degree of glycosid nzis etween 1.0
and 2.0 dbd murfagesef efrabsychhedpptieatidng, dhd amidolylic nactivitg! ky| used for

20 YO0 95 s S-S, i LB 3t ™ o
like, soils and/or removing them from the substrate. To this end, the
enzymes may be used on their own, in suitable media or even in
detergents/cleaners. These compositions are distinguished by the fact that

20 the amylolytic enzymes and the other components synergistically effect the
elimination of the soils, for example by the hydrolysis products of the
amylolytic proteins being solubllized by other ingredients of the
compositions, such as surfactants for example. A protein according to the
invention can be used both in compositions for institutional or industrial

25 users and in products for the domestic consumer.

Accordingly, another embodiment of the invention are any
detergents/cleaners which are characterized in that they contain an
amyiolytic protein according to the invention or derivative thereof.

By this is meant all possible types of cleaning compositions, both

30 concentrates and compositions to be used without dilution; for use on a




group, are preferably used. 30 Nonionic surfactants of t ' Ede
type, for exanple N 26 January 2005 WO 02/10356 37 PCT/ E%l‘%gg%ggms

cocoal kyl - N, N-di net hyl am ne oxi de and N-tal | owal kyl - N, N-di hydr oxyet hyl
am ne oxide, and the fatty acid al kanol am de type are al so suitable. The
quantity in which these nonionic surfactants are used is preferably no
more, In paVEOI@ANE35Ho nore than hal f 35t he quantity oPGIH/BEOMIGREY fatty
al cohols 5 used. Other suitable surfactants are pol yhydroxyfatty acid

ani des cor - coawnertill galey ihowazhiag (haghinEd orlil Rart WashirlgZbr Cledning.i N whi ch
RCO is an aljphatic acyl radical containi n% 6 to 22 carbon atons, Rl is
hydr ogen, arPUghkGAMpRs welusle jor exmpls, detsrgentsifag textiles, £aspetEen 15

atons and | i Al d.ne : h o) xy.al radjcal aining 3
to 10 car bo%ﬂag'tl%lrr?'daérﬁ% %rrt gfhicg{ ﬁ@gr g%{}f) %(%(tg}lj?%[ﬁ |}Ighedg'}oélgl 35@3@%)&7%%%@ acid
ami des are lepovificsiidist Bneealsotincbdepipr exampld jleteegarits SdHmdidhwpshemdirct i ve
am natiop of a r?d i ng.sugar wth ami a, an al kylamne or an '

al kanol aii né"&Hf SCE"%B%%\J Op ciRaners fonpald gufagesy syehps matals: g1assi d al ky!
20 ester or chidaldeYarfkl hk@iHed @4 . g¢i d

ami des al so | Incl’utdeee"srﬁ%bgrlpe%h%g?e’ §g}n}-§§€gﬁg§%ﬁ%&ggg ﬁruw%ado?ﬁe%;tﬁéfmﬂfr(‘} R2 25
1 R;C_O_N-[Z];hfse,\AQEdarrﬁegjlwmatrl|Snmglmrthler|arlraa§batjspecb1§t¢atmr?.Swmfnlypelgpfoupl o
cont ai ni ng Q. carbon at ons is a.linear, anche r. cyclic al ky
Group. or o AEANE eaio8R B TP RRsai, a5 pBosd st Lo R send msehion,
l'inear, bra!ibﬁ_b\ﬁ@'in?ﬁt i§ ¥phricRed byd prcﬁéiﬁ‘#&cefdi@t@ﬁé'in%ﬁt‘iﬁh.or an oxyal kyl
group contai ni ng to 8 carbon atons, Cl1 alkyl or phenyl groups being

preferréd, and [ Embaedimentsebihepreaendinsention entompanspall stipplyi fohmshe al kyl

ggai nis substid UbhRiholioRk Ac%%?éinévt\g Y% RO ton2EstA BN irf %Spl\'lt\.& a2/ 10356

and/or all appropriate supply forms of the compositions according to the

invention. These include, for example, solid, powder-form, liquid, gel-form

or paste-form compositions, optionally consisting of several phases,

15 compressed or non-compressed. The supply forms also include extrudates,

granules, tablets and pouches packed both in large containers and in
portions. |

Besides an enzyme essential to the invention, the composition

according to the invention optionally contains other ingredients, such as

20 surfactants, for example nonionic, anionic and/or amphoteric surfactants,

and/or bleaching agents and/or builders and optionally other typical

ingredients.

Preferred nonionic surfactants are alkoxylated, advantageously

ethoxylated, more particularly primary alcohols preferably containing 8 to

25 18 carbon atoms and an average of 1 to 12 mol ethylene oxide (EO) per

mol alcohol, in which the alcohol residue may be linear or, preferably, 2-

~ methyl-branched or may contain linear and methyl-branched residues in

the form of the mixtures typically present in oxoalcohol residues. However,

alcohol ethoxylates containing linear residues of alcohols of native origin

30 with 12 to 18 carbon atoms, for example coconut oil alcohol, palm oil




- PCT/ EPO1/ 08359 groups, or al koxyl ated, preferably ethoxyl _
propoxyl ated, derivatives of that group. [Z] is preferabﬁ%ggizr?ga by
reductive am nation of a reduced sugar, for exanple glucose, fructose,
mal t ose, | actose, gal actose, mannose or 5 xylose. The N al koxy- or

N-aryl oxy-substituted conpounds may then be converted into the required

pol yhydr oxyf aVQ/024d035ani des by, for exdfple, reaction RCTIEPA/0§3532i d

met hyl esters in the presence of an al koxi de as catalyst. Suitable anionic

surfactants ailéohdlctalléwangditol ok base aflohbhansldd avetage of® '8 ERIpésing! t ype.
- Suitabl e surfactants of the sulfonate type are preferabl C9 13 al kyl

benzenesul f orfieYW! ase drarticyarly prefessd. | .ferﬁesdtejhgsylatechglc@héﬁainalude.
hyd | k i t ai Nede ~f f
3SR ool b G R GMEAIR! 22 B8 S B0k e AR Bhat | o

Cl12. 18 nonool efins a er na ond nati on

wi th gaseous comtdiningt 7 iEQ] @8, andicohbieepretainirg BAED)e5 @O aTi BOComBdEO| ysi s
of 15 the _sulfonation products. Qther suitable surfactants of the sul fonate

type ar edt h&arkralohols contginiag GhES), O plomES Aantemixtueasctheredy sestanpl e

by sul fochl q)i i sul fexi.dation. t hydral vsi I
neutralizati 8‘5{13. 9%%'%%5@;??‘16@%§hﬁlcp g%é@ﬁg 32%?)358#32112@? ggﬁﬁpg?ﬁg@g@}]ﬁg for
exanpl e the & E@.f Ohatdufrees oy letestytatonomenlidnhed enatsestistieap mdanovdluepal m
20 kernel oil ar té)l low fatty acids, are also suitable. Qther suitable

ani oni ¢ sur f ¥Aight Or  spstiet eredud, Mma: be Lithgr @ yhsle numbarhrsa brakey .aci d
gl ycerol est L0t [ ' : :

nonoest er s, 3{”32[%% Sﬁ‘;eﬁ%‘i"%? ?igsothgﬁ giﬂgﬁ(g%ﬁﬁ ﬁ{r’eesa n';{ﬁgé‘}é’gibrﬁﬁ?g h&%&ﬁguh%%t ai ned
wher e pr d@uct(hamowsange reitlesikydaitts PNRESt dn iatlditiani tortheée aoniomigbydastahts25 wit h

| to 3 nol fatty acid or in the transesterification of triglycerides_wth
050 To™s oot olohgls Containiit mora thar S e BlPoush HSBts EHEIPIES by 5. nr e

the sul fonatdyeR fafp% nsoéré@él|5hﬂéi%eg6|§tédht§ﬂr@81&. DRI, $0 EO 67

carbon atoms, for exanple caproic acl capry acid,’ capric acid,
myristic aci dt0EQauric acid, palnmtic acid, stearic acid or behenic acid.

e o el A5, Bt df it T5eBhai W e b« o
the sul fypi C citbiefl fxe8bRSheARNYS shifdcthft fortihYcombination with other nonionic
surfactants are alkoxylated, preferably ethoxylated or ethoxylated and
propoxylated, fatty acid alkyl esters preferably containing 1 to 4 carbon
atoms in the alkyl chain, more particularly fatty acid methyl esters.
Another class of nonionic surfactants which may be used with
20 advantage are the alkyl polyglycosides (APGs). Suitable alkyl
polyglycosides correspond to the general formula RO{G), where R is a
linear or branched, more pariicularly 2-methyl-branched, saturated or
unsaturated aliphatic radical containing 8 to 22 and preferably 12 to 18
carbon atoms, G is a glycose unit containing 5 or 6 carbon atoms,
25 preferably glucose. The degree of glycosidation z is between 1.0 and 4.0,
preferably between 1.0 and 2.0 and more preferably between 1.1 and 1.4.
Linear alkyl polyglucosides, i.e. alkyl polyglycosides in which the
polyglycosyl moiety is a glucose unit and the alkyl moiety is an n-alkyl
group, are preferably used.
30 Nonionic surfactants of the amine oxide type, for example N-




al cohol s, for exanple cocofatty al cohol, tallow fatty al ,L‘% |,
nyristyl, cetyl or stearyl alcohol, or Cl10_20 oxoal coho@%ﬁgath 05
correspondi ng sem esters of secondary al cohols with the sanme chain | ength.
G her 5 preferred alk(en)yl sulfates are those with the chain |length
mentioned which contain a synthetic, |inear alkyl chain based on a

pet rocheni cVOPH108B6ch are sinilar iB7their degradat iRSAT/EERA0NEISS 0 t he
correspondi ng conpounds based on ol eochem cal raw materials. Cl2_16 al kyl
sul fates, @bzoakybNKY{dimatHyimineaorid€l4ndlS Natallpivaliayl-Natl ehwadroxysthfler r ed
fromthe point. of 10 view of shing .technol ogy. O her suitable anionic
sur f act ant s HPBS0XAey a4 the,f3 @%‘H aﬁﬁ%nogﬁrlnﬂ?ﬁ' ¥3@ea€i'&ﬂa‘ﬁ8n‘-8€ s 18€ 1 near
or branched ial : ' ; I i de,
Such a5 2. Mt R anaEd s SURE it are boed i e o0 RO 1o

et hyl ene oxiidgarti@lannoCh2ra harb hishit the qlanfiyl of ethokdatechiptty alwoholBO, are
al so suitable. In view of their high foaming capacity,  they are only used
in relat vel"?egnall quantities, for exanple in quantities of 1 to 5% by
vei ght, in cl eangyher QuUiblcs %Hﬁ@ﬂaﬁt@@r@%&yﬁyﬂrﬁﬁ%ﬁpt§ciar§m‘id'é% gakts of

al kyl sul fosuccinic acid which are also known as” sul fosuccinates or as

sul f osucci nirespeiding tofasswda §l)and whi ch represent nonoesters and/ or

di esters of sulfosuccinic acid with alcohols, preferably fatty al cohols
and, nore particularly, ethoxylated fatty alcohols. Preferred ;

sul fosuccinates €ontain 08..18 fatty al cohol residues or nixtures thereof.
Particult@rly pref|erred sul fosuccinates contain a fatty al cohol noiety
derived fromR-€hdkjdlated fatty al cohols which, 25 considered(lin isolation,
represent nonionic surfactants (for a description, see below. O these

sul fosucci nates, .those . of which the fatty alcohol npieties are derived
from narr ow!® &i‘g&fé‘ g&@@ﬁﬁt%@%\aﬂ? aeYldiegiiah centaining $aiq 22 @eEhoR afamas.er r ed.

Aken)yl S ROCKMdrBELA, Qﬁ%@ﬁ%ﬂ%@&g@kyir@aiél EBnihningef RO} B4R | N the

al k(en)yl chain or salts thereof be use her™ su
ani oni c18ur fatema@ns [Z] é5 ailimepaoct brariched FddpairoSalkyd vbdicabedmainimy 32005 WO

02/ 10356 40,PCI/ EPO1/ 08359 s ) e satyrated fafty id so , _such as
the sal ts ofo TAGRYROMEIANS afy 3 G (Lhulipe! Bafike. begiviedoarteagt d,
hydr ogenat egnggesi ﬁrélq{rf?ovﬁﬂ%ub@é?ﬂ:@bcmﬁ%rﬂ’mé?dnéﬁﬁﬁllcynﬁ‘é Wsainear ibyed in
particular fromnatural fatty acids, for exanple coconut oil, palmkernel
oi | or tall ¢eddciiveyamiiation of a reducing sugar with ammonia, an alkylamine or an

alkanclamine and subsequent acylation with a fatty acid, a fatty acid alkyl

20  ester or a fatty acid chloride.
The group of polyhydroxyfatty acid amides also includes compounds

corresponding to formula (lif):

R'-0-R?
25 I
R-CO-N-[Z] : (i

in which R is a linear or branched alkyl or alkenyl group containing 7 to 12
carbon atoms, R’ is a linear, branched or cyclic alkyl group or an aryl group
30 containing 2 to 8 carbon atoms and R? is a linear, branched or cyclic alkyl
group or an aryl group or an oxyalkyl group containing 1 to 8 carbon atoms,

C14 alky! or phenyl groups being preferred, and [Z] is a linear polyhydroxy-

alkyl group, of which the alkyl chain is substituted by at least two hydroxyl




5 The anionic surfactants, including the soaps, may be pres@mualypdose - form
of their sodium potassiumor ammonium salts and as sol uble salts of

organi ¢ bases, such as nono-, di- or triethanol am ne. The anionic
surfactants are preferably present in the formof their sodiumor potassium
salts and, nore ;Béﬁferably, in the formof their sodiumsalts. 10 The

surfactants néAP B/ 19366ent in the detergéhts according tBCTAPO1/888A2i on in

a total quantity of preferably 5% by weight to 50% by wei ght and nore

particul arly @@y, eeatioxylated3(Veteyablyi ethoxylbtesieor propoixglatedaderivétives gent .

Bl eachi ng ager}lﬁa{r@}é}fbe present in accordance with the invention. 15 Anpong
i

t he corrpoundsO 8 H202 in water which serve as bl eaching agents,

sodi um per car bonat gy ispdetabRRsBtaRicEy PSR RIRaAAS opatoliTbep eubaY, at ©

nonohydrate and are particularly inportant. O her usefu bl eachi ng agents
are, for exanfpr &xapurle x@pgess Hospnae emalioser adoper pglacthse, anaamese or

araul 1 or SSRGS e NEak R 3 READEb S R led Rt ke st
descri bed by ddneftetHioaiiehecRebiHBHRRRIroRpAt9) Skt bniES by, Kb cfamplesd, t he

conpositions may al so contain bl eaching agentS fromthe group of organic
bl eaches, parfeastivmwith fatbt acidnegthyleesteesd it e qiresenaey of mar dlkewideasges, for
exanple in di['sé%ﬁgpi ng machi nes, although in principle 25 organi c bl eaches
may al so be used’irn |aundry detergents. Typical organic bleaching agents

are diacyl peroxi dgsitatielchioitc duHacanid ans fToxedemply, thesa oty siditite

typi cal qrganic bl?aching agents are the peroxy acids,-of which alKkyl
peroxy adPds 2hsgf3te "MB‘?-O#“@@I%W&?@%E& of thel svlfanate Aype rerl preferablinpl es.
Preferred reptes t yhenzaj Ld ; ' Liwt ed
derivatives t gépgéc])’%ﬁ Hg&%ﬁn%ﬁ%&p@%%g%ﬁ%g, ’gé;ﬁgfsxltd}%ﬁt ﬁ%éﬁ#anuar y-
2005 WO 02/ 108&60xial ke SIREha068S Tthdohieadiyuléoresed bbtiiteddor erampha dromsi um

nonoper pht hal ate, ali ic Q substituted aliphatic peroxy acjds, such as
per oxyl auric (g@ﬂéi,m?{&gﬂ%ﬁﬁ \éfgg‘i%"‘ ! %‘irt?f' %ﬁﬁﬁ?'ﬁérgﬁv §pe? P&aﬁiﬁ%’i"@h%‘&i d

[ pht hal oi m n BEXLEQ! i r : roic
acid, N noneﬁ@ilﬁg%é%operg@r"git@gkléeaef:rrd?%%]?ﬂeﬁg%mwgﬁ?%@?gﬁ@(ﬁ(?ﬁtgg)z and
al i phat i dSandharsulfophation proguestex y@thearduitable sudaitdats elitite aslfonate type

L 12 di per oxy Rt hox Ul 8o AClithnates ob AIREA FIAZE. 2h CalRGhss, HiPSlayReBe ©
sulfochlorination or sulfoxidation and subsequent hydrolysis or
neutralization. The esters of a-sulfofatty acids (ester sulfonates), for
example the a-sulfonated methyl esters of hydrogenated coconut oil, palm

20  kernel oil or tallow fatty acids, are also suitable.

Other suitable anionic surfactants are sulfonated fatty acid glycerol
esters. Fatty acid glycerol esters in the context of the present invention are
the monoesters, diesters and triesters and mixtures thereof which are
obtained where production is carried out by esteriﬁca'fion of a monoglycerol

25 with 1 to 3 mal fatty acid or in the transesterification of triglycerides with 0.3
to 2 mol glycerol. Preferred sulfonated fatty acid glycerol esters are the
sulfonation products of saturated fatty acids containing 6 to 22 carbon
atoms, for example caproic acid, caprylic acid, capric acid, myristic acid,
fauric acid, palmitic acid, stearic acid or behenic acid.

30 Preferred alk{(en)yl suifates are the alkali metal salts and, in




di peroxyphthalic acids, 2-decyldi peroxybutane-1,4-dioic @@gnu%%os

t er epht hal oyl - di (6- am nopercaproic acid). 10 The content of bl eaching
agents can be from1l to 40% by weight and, in a particular enbodinent, is
from 10 to 20% by wei ght, perborate rmnohydr ate or percarbonate

| . advant ageou i sed. A synergisti use of anyla L1 h rcarbonat e
or anyl ase Sd/ék&gﬁ%ﬁboxyl ic acid is 3§| sclosed in \/\ogg‘élf')%ﬁ%@%éﬁg

99/ 63037. 15 In order to obtain an inproved bl eaching effect where washing

i s carri edpaticuar, thensediuna rasdis o3f BeCsdiuricoaeid %&mlqséersmfu()msyfatm t he

pretreat ment he. c S] S sQ c

activators. gg)htog %)%laéﬂélﬁ C@&%%&t %%gﬁ@&éf@%ﬁ%@ “ﬁ?o&&ﬁ%ly\ phati c
per oxocar boxgtyi Coﬁ@télﬁyb@f&cﬂidﬁl 08 OfLhebréalvotols Oaﬁ@ m@r l@@ﬁe@p@m‘mgnd 20
nore preferably carbon atons and/or optionally substituted

per benzoi c §§f‘ﬂe$1ﬁ@e|0f praoendan piaohols th |t|'c'ﬁlssan3ﬁllfd13érhd§§9%|ear@ﬂ@r0-
d/ t
o onal T ErRRIRPAR SOBaBUTRRY 1RSed O M |, TEAdh REsHBAL "

activators ahictpobytaiy b atyathatick lihearealkgindhais based enpapetrochemical trtir aacet yl

25 et hyl enedi.ami ne (TAED), .acylated triazine derivatives, nore rticularly
1, 5-di acetylwhﬂi HPoR M aﬂydg%’fl egradapien dehaviasatiie &egrpat)@l%? I§8ycol -

W LLs;, o Bl Afdded o deBcitFhicARTAN halrefol oL, (i duitates,

N-acyl I m des nore particu onanoyl succl ni m , acyl ated .
phenol  sul nas akkyl suifa&e@antil@uhgalkyl sulfatesaey braferred dramdhe ointydfenzene
30 sulfonate (n- _or iso-NOBS), acylated hydrocar boxyli-c acids, such as 26
Januar y19005ieWHoh yyashing @WQEP@F98§HQG¥ Ei AHIC- @'@ﬁfé@w ey Ler e
(TECQ), car gggly yhiigstgghydrides, nore particularly phthalic anhydride,

i sat oi ¢ anhydri de and/ or succinic anhydride, carboxylic acid am des, such
as N-net hyl di acé’hansl.dmncgagndodnodeestecsyIoétlméapaﬂrybmdched (azlzqoaiod)bols nor e

L i 3 T M s e S s
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and nmanni t ol e m xtures
pat ent ppl lfaityt aloohﬁl@ dondaihing3P to ad:}d)aamiagogantaﬁml lraviewest theironigh
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example in quantities of 1 to 5% by weight, in cteaners.

Other suitable anionic surfactants are the salts of alkyl sulfosuccinic

acid which are also known as sulfosuccinates or as sulfosuccinic acid

20 esters and which represent monoesters and/or diesters of sulfosuccinic

acid with alcohols, preferably fatty alcohols and, more particularly,

ethoxylated fatty alcohols. Preferred sulfosuccinates contain Cg.s fatty

alcohol residues or mixtures thereof. Particularly preferred sulfosuccinates

contain a fatty alcohol moiety derived from ethoxylated fatty alcohols which,

25 considered in isolation, represent nonionic surfactants (for a description,

see below). Of these sulfosuccinates, those of which the fatty alcohol

moieties are derived from narrow-range ethoxylated fatty alcohols are

particularly preferred. Alk(en)yl succinic acid preferably containing 8 to 18

carbon atoms in the alk(en)yl chain or salts thereof may also be used.

30 Other suitable anionic surfactants are, in particular, soaps. Suitable




al kyl ated gl ucam ne and gl uconol actone, triazole or triazs] snfighidRbi ves
and/or particul ate caprol actans and/ or caprol actam derivatives, “preferably
N-acyl ated | actanms, for exanple N-benzoyl caprol actam and N-acetyl

caprol actam which are known fromInternational patent applications WO 15
A-94/ 27970, - 94 02, WO A-94/28103, WO A-95/00626, - 95114759 and
WO A- 9511749\8/\\3(?92/@@%@ I tuted hydr ophi'I4Q: acyl acetals P&%@éﬁoypéﬁﬁ%r man
pat ent application DE-A-196 16 769 and the acyl |actans described in

Ger man pat entSQERSI PeatsabiTated. fatiyo &citb spaps,aadch ras the caatiat obkaricpacidnt

application =95/ 7 r.e al referably, used. 20 The conbi.nations of
convent onal BYOStn abith: Ralfif ARG, MefhClAAL R Ypntled SufR i o

DE- A- 44 43 179ehvmic dck) A 6ol mitlfdst @efesd VitparBsular FoeM rdlural fatty
cyanopyridines, nitrile quats, for_exanple N-alKkyl ammonium acetonitriles,

and/ or ~ cyanar?@és.def exainplesepaeayt ail. plmekarselpil ot tgllewrfatly agidsach activators
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perborate monohydrate and are particularly important. Other useful
bleaching agents are, for example, peroxopyrophosphates, citrate perhy-
drates and HxOz-yielding peracidic salts or peracids, such as persulfates or |
20  persulfuric acid. The urea peroxohydrate percarbamide, which may be
described by the formula HoN—CO—NH2-H202, may also be used. If
desired, the compositions may also contain bleaching agents from the
group of organic bleaches, particularly where they are used for cleaning
hard surfaces, for example in dishwashing machines, although in principle
25 organic bleaches may also be used in laundry detergents. Typical organic
bleaching agents are diacyl peroxides, such as dibenzoyl peroxide for
example. Other typical organic bleaching agents are the peroxy acids, of
which alkyl peroxy acids and aryl peroxy acids are particularly mentioned

as examples. Preferred representatives are peroxybenzoic acid and ring-

30 substituted derivatives thereof, such as alkyl peroxybenzoic acids, but also
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disilicate. Layered silicates with the general enpirical formla x Na20
H2O - z P205seiof amylase: withrparrarbenate ob amylase cxifo mescarboxdicnagidds of 0. 35

to 0.6, _the ({s%d% deglé35§65ﬁaW6d§9nEgog7nunber of 1.75 to 1200 and
y

the ratio o 0 z correspon 0 a nunber of 4 to 2,800, are described
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silicates can al so be jncreased by %o% particularly fine-particle |ayered
i

silicates. GBMsLAE 8t temperatyesao d%fe@%ﬁrsﬁﬂfjc%@@“ﬁrb/h iptther

pretreatment of laundry, the compositions may also contain bleach
activators. Suitable bleach activators are compounds which form aliphatic
peroxocarboxyiic acids containing preferably 1 to 10 carbon atoms and
20 more preferably 2 to 4 carbon atoms and/or optionally substituted
perbenzoic acid under perhydrolysis conditions. Substances bearing O-
and/or N-acyl groups with the number of carbon atoms mentioned and/or
optionally substituted benzoyl groups are suitable. Preferred bleach
activators are polyacylated alkylenediamines, more pérticuiarly tetraacetyl
25 ethylenediamine (TAED), acylated triazine derivatives, more particularly
1,5-diacetyl-2,4-dioxohexahydro-1,3,5-triazine (DADHT), acylated glycol-
urils, more particularly 1,3,4,6;tetraacetyl glycoluril (TAGU), N-acylimides,
more particularly N-nonanoyl succinimide (NOSI), acylated phenol
sulfonates, more particularly n-nonanoyl or isononanoyloxybenzene-

30 sulfonate (n- or iso-NOBS), acylated hydrocarboxylic acids, such as
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Accor ding to ddpgolabieent WRich arb kr$ovWi ot ﬂlﬂ@rﬁa’tldﬁé?paféﬁt ﬁjﬁi&’ﬁhcﬁas wo-
commercially obtai nabl'e co- crésta |izate of zeolite eolite A (ca.
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formul a:
known from German patent application DE-A-196 16 769 and the acyl

lactams described in German patent application DE-A-196 16 770 and in
International patent application WO-A-95/14075 are aiso preferably used.
20 The combinations of conventional bleach activators known from German
patent application DE-A-44 43 177 may also be used. Nitrile derivatives,
such as cyanopyridines, nitrile quats, for example N-alkyl ammonium
acetonitriles, and/or cyanamide derivatives may also be used. Preferred
bleach activators are sodium-4-{octanoyloxy)-benzene sulfonate, n-
25 nonanoyl or isononanoyloxybenzenesulfonate (n- or iso-NOBS),
undecenoyloxybenzenesulfonate  (UDOBS), sodium  dodecanoyl-
oxybenzenesulfonate (DOBS), decanoyloxybenzoic acid (DOBA, OBC 10)
and/or dodecanoyloxybenzenesulfonate (OBS 12) and N-methyl

morpholilum acetonitrile (MMA). Bleach activators such as these are

30 present in the usual quantities of 0.01 to 20% by weight, preferably in




20 nNa20 (1-n)K20 - A1203 (2 - 2.5)SiQ@2 . (3.5 -- 5.5) J@fhnadhimpbe .

zeolites have a nean particle size of less than 10 m (volunme di'stribution,
as neasured by the Coulter Counter Method) and contain 25 preferably 18 to
22% by wei ght and nore preferably 20 to 22% by wei ght of bound water. The
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Sodi um di hy dnefgkrcqsnplepeat su¢NaaePfn example, deangrnasiehy drait-g cobdlinsi ty
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sodi um phosphpalle, of developing a bleach-activating effect in combination with
amylases.
Compositions according to the invention .generally contain one or
more builders, more particularly zeodlites, silicates, carbonates, organic co-
buildes and - providing there are no objections to their use on ecological
20 grounds - the phosphates. Phosphates are particularly preferred builders
in dishwasher detergents.
Suitable crystalline layered sodium silicates correspond fo the
general formula NaMSixOzx+1 - ¥ H20, where M is sodium or hydrogen, X is
a number of 1.6 to 4 and y is a number of 0 to 20, pféferred values for x
25 being 2, 3 or 4. Crystalline layered silicates such as these are described,
for example, in European patent application EP-A-0 164 514. Preferred
crystailine layered silicates corresponding to the above formuia are those in

which M is sodium and x assumes the value 2 or 3. Both p- and 8-sodium

disilicates NazSi;0s5 'y H,O are particularly preferred. Such compounds

30 are commercially available, for example, as SKS® (Clariant). Thus SKS-




Na2HPO4, is a colorless, readily water-soluble crystal i %‘ﬁaﬂ bry ddosexi sts
in 25 water-free formand with 2 mol (density 2.066 gcnt3, vvater | oss at
95), 7 nol (density 1.68 gcm 3, nelting point 48 with loss of 5 HRO and 12
nol of water (density 1.52 gcm3, nelting point 35 with |oss of 5 H20),
becomes water-free at 100 and, on fairly intensive heating, is converted
into the di pHé2PREOB5Ra4P207. Di sodi um4ddrogen phospha®R@TIEPP/6pasRd by
30 neutralization of phosphoric acid with soda sol ution using

phenol pht hal e§® i@ enaiauatyscdith JRiGRE MBPthetorRiald N20$(,8835PHaO Whfl cat or .

Di potassi um h dro en phosphate (secondary or dibasic potassium phosphate),
K2HPO4, is a meavﬁiyttbes&lsodmhm atisilisater edsly Irgastminu it amd&a(fer

Tri sodi um phos hat e, .terti %dl um hat e, ?4304 consi st s

col orl ess cr aépglevm’qng@ql@géc%r B! 3 e o-spsliypmigiicalg %VMQW%“‘?)Ol nt

f 73-76C (d o oC

'? he decahy((jrg?gﬁ(gf:ﬁ?rrgg{% %%Efggﬁgg%d%@eg%?ﬁ@ ensf?@c Ea;nagi)S%Ig 2
gcm 3 in wat etalf abse Iberuﬁa(dvantmptmndse\g:h'emlw rhodifieatibns ofl theswdlayered
hosphate is r. I ol ubl e wa aI ne reaction and i

20 pr epar ehsbiff@g%%ﬁﬁﬁrs??wa'%%% bty o e laieied siicaisscan 3@.5!@@@% -

h hat
?t gf!tol :rs gquﬂl %ﬁlél c po&g@gl ump ospLat ??o%]‘;lﬂ&,ﬂfsﬁ@ﬁgéfmqmﬁﬁ ] quescent

~granul ar pomte.arbmnaﬂe @opmhﬂaye;redf siicatés ghaves, mbdified n’qﬂstélnmqmphaﬂbg@s 1340
and i s readi l(ﬁsg uble in hrough an al kaline, reaction. It |s forrred

for 15 exanpl @ NGRS ¥| sRow dagreasar an calgium Rinding £8paGRY #1l f at e.
Despite ypei rre@t%%péﬁ&b&ﬁm HRGicAR. e;rgag@r%' AL Qi g}@omgggéﬁéﬁéﬁpﬁ.ﬁ ghl y
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conpl exes heayicags.al G@\hbéuﬁd@' b eggstalline layered silicates with other
ingredients may also be used. Particular mention is made of compounds
with cellulose derivatives, which have advantages in the disintegrating
effect and are used in particular in detergent tablets, and compounds with
20  polycarboxylates, for example citric acid, or polymeric polycarboxylates, for

example copolymers of acrylic acid.

Other useful builders are amorphous sodium silicates with a
modulus (Na20:SiO; ratio) of 1:2 to 1:3.3, preferably 1:2 to 1:2.8 and more
preferably 1:2 to 1:2.6 which dissolve with delay and exhibit multiple wash

25 cycle properties. The delay in dissolution in relation to conventional
amorphous sodium silicates can have been obtained in various ways, for
example by surface treatment, compounding/compacting or by overdrying.
In the context of the invention, the term "amorphous" is also understood to

encompass “"X-ray amorphous”. In other words, the silicates do not

30 produce any of the sharp X-ray reflexes typical of crystalline substances in




salts and, hence, reduces the hardness of water. Potassi wg fi 8 ate

(pot assi um pyrophosphate), K4P207, exists in the formof the trihydrate and
is a colorless hygroscopic powder with a density of 2.33 gcm 3 which is 30
soluble in water, the pH value of a 1 %solution at 25 being 10.4. 26
January 2005 WD 02/10356 '48 PCT/ EP01/ 08359 Rel atively high nol ecul ar
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ratio and the solution is spray-dried. Simlarly to Gahams salt and
sodi um W phéaypaECspheemsiieias are partigwrhheretertissol ves many 20 i nsol ubl e

met al conpounds i i IJTE. S .etc . S ri_phosphat e,
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pol yphosphates are wi_dely used in the detergent industry. Sodium potassium
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January 200(S:cammer(:ialiy obtainable co-crystallizate of zeolite X and zeolite A (ca. 80%
by weight zeolite X} which is marketed by CONDEA Augusta S.p.A. under
the name of VEGOBOND AX® and which may be described by the
following formula:

20

NNaz0 - (1-n)Kz0 - AlO3 - (2 — 2.5)Si0; * (3.5 ~ 5.5) H0.

Suitable zeolites have a mean particle size of less than 10 pm (volume

distribution, as measured by the Coulter Counter Mﬁethod) and contain

25 preferably 18 to 22% by weight and more preferably 20 to 22% by weight of
bound water.

The generally known phosphates may of course also be used as

builders providing their use should not be avoided on ecological grounds.

Among the large number of commercially available phosphates, alkali

30 metal phosphates have the greatest importance in the detergent industry,
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i nvention. Organic cobuilders which may be used in the detergents/cleaners

accor di ng t o peheasoditenttriphosptedte dend F@nmbtés@wrﬁrtripn@émaaél{@asumm @ndor
pol y- carboxylic acids, polyneric polycarboxyl ates, polyaspartic acid, 10
pol yacet al s, PEASSERatTRCIsRheRPNSEE Jesing pAdicubryaRretatRthi ¢ cobui | ders (see

Dol Do and DhoSPnoRREE It BABS6hARECT He BURSARREAMYGE HEMAPERAD, 1"

foll owi ng, Useful organic rsare, tor exanple car boxylic
aci ds usabl ¢miore paetidutairty sbdiuhelandspstassiumilsatts gfofhecwdrivasy bhesphorids i n
t hi s cont ext %@ bei{'}q?i understood tQ be, carboxylic acids which carry nore
than one 2ci @d§ndRG¢Hing TMetaphosphade acids: (HRQai and erthpphoshalic aeifpi ¢

aci d, succinig.BoiYand % h&tiosd ' ' LR | | ic
acid, fumari é aci 4, guga‘?‘b%gcfaélg,éé g’r’fn'hI ggm@%@%%@@% ?P\?ﬁrﬁsgﬁﬁegcet I C
acid (NTA), pooing sgvertad agdyvaniagesntheyrad agiatialinty smates, pregeni limer es
thereof. Preferred salts . are the salts 20 of the pol ycarboxylic I ds, such
as citric acfjg,poﬁ' O maghine pa Eanﬁi'lf"%lﬂcﬁ‘fﬂa@?rﬁﬁ E‘r’Jl ”ﬁﬁﬁﬂ,é’ Fb"?‘q(ﬁ&(?'b aci d,
sugar aci ds apftributd tvfrds 18é eRfaninkeféxgi ds per se may al so be used.
Besides their building effect, the acids also typically have the property

of an acl@ifying Sedpunediydiogen phosphatel(BaHeBOup existestsathia dinydrate

Vel e obt ai ndle T ol et Pielfeg et G5 AFERS npmpufinel (essy 1 "e P
Syst em conmpabi( gyl @vth lsaRERRE IHite Aty vatbaSoludle PoRdefs Which, ofi d,

acetic acid, tartaric, nmaleic acid, lactic acid, | ycolic acid, succinic
aci d, gl ut ar heatieg.dosadhewatae phcrygtailization and, @t Criaxe wosyerte@iniof . are

ot o |y VG e Satfate "Rt PGS St o
2005 WO 02/ 10B56,P107)/ & 160 igeratdtapératires) iy dssuighe rimeriphakpleatee used
as pH adj ust ?!{IS'P U():han%djlvlljésc}derreﬁ's salt (see below). NaH,PO; shows an acidic
3 3%9
reaction. It is formed by adjusting phosphoric acid with sodium hydroxide
to a pH value of 4.5 and spraying the resulting "mash”. Potassium
dihydrogen phosphate (primary or monobasic potassium phosphate,
20  potassium biphosphate, KDP), KH;PO4, is a white salt with a density of
2.33 gecm™, has a melting point of 253° [decomposition with formation of
potassium polyphosphate (KPO3),] and is readily soluble in water.
Disodium hydrogen phosphate (secondary sodium phosphate),
NaxHPOQ,, is a colorless, readily water-soluble crystahlline salt. It exists in
25 water-free form and with 2 mol (density 2,066 gcm™, water loss at 95°), 7
mol (density 1.68 gcm™, melting point 48° with loss of 5 H,0) and 12 mol of
water (density 1.52 gcm™, meiting point 35° with loss of 5 H,0), becomes
~ water-free at 100° and, on fairly intensive heating, is converted into the

diphosphate NasP.0;. Disodium hydrogen phosphate is prepared by

30 neutralization of phosphoric acid with soda solution using phenolphthalein




are present in the conpositions according to the inventi ofs igh@Hpsddst i es of
not nore than 20% by wei ght and nore particularly in quantities of 1.2% by
wei ght to 17% by weight. 5 Qther suitable builders are polyneric

pol ycar boxyl ates, i.e. for exanple the alkali netal salts of polyacrylic
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wei ght ~ of 50&!3/62/10,3660 g/ mol . The ol eébul ar wei ght s mRET/REd/0885hi s
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whi ch’ provi gggdil LbflihGvaml ecul ar wei ght val ues by virtue of its
structural si mdllsé%?ty t'o tﬂg," pol ymers investigated. These values differ

di stinctly from thisodilreqbiasphate, wertigihy sodiems phedpbate, Nd.POR| yehsisine
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particul arly those of acrylic acid with nethacrylic acid and those of
acryl i c18ci Prepaneg: bac eoneentratingad golution ekl exactlycild moler 9f idisediuny nal ei c

aci d copol yngr LAl nin 0 Y% by ' of -acrylic acid 50 to
0% by wei yirospaE S d"hoRol NS H PRt THpplessiu Ry Ssfitien e
Their rel at i(teetiamg| @ctribasicipbigbsiam passghatel) KiROS riee agiitdsdelrfuesesmer al |y
in the range from 2,000 to 70,000 g/mol, preferably in the rawe from

20, 000 t o 5@!@@68@%@5%&@%%’#&89&&@ gcmy, Bas eHeeltinggwint @nd 3°000 to
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effective potassium phosphates are often preferred to corresponding
sodium compounds in the detergent industry.

Tetrasodium diphosphate (sodium pyrophosphate), NasP,07, exists

20  in water-free form (density 2.534 gcm™, melting point 988°, a figure of 880°
has also been mentioned) and as the decahydrate (density 1.815 - 1.836
gcm®, melting point 94° with loss of water). Both substances are colorless
crystals which dissolve in water through an alkaline reaction. NasP;07 is
formed when disodium phosphate is heated to >200° or by reacting

25 phosphoric acid with soda in a stoichiometric ratio and spray-drying the
solution. The decahydrate complexes heavy metal salts and hardness
salts and, hence, reduces the hardness of water. Potassium diphosphate
(potassium pyrophosphate), KsP,07, exists in the form of the trihydrate and

is a colorless hygroscopic powder with a density of 2.33 gcm™ which is

30  soluble in water, the pH value of a 1% solution at 25° being 10.4.




1 to 10%by weight. 5 In order to inprove solubility in v&fghyahhRogol ymers

nmay al so contain allyl sulfonic acids such as, for exanple,

al I yl oxybenzene sulfonic acid and nethallyl sulfonic acid as nononer.

O her particularly preferred polynmers are biodegradabl e polyners of nore
than two different nonomer units, for exanple those which contain 10 salts

of acrylic a¥¥Q ®AH03RE efi ¢ acid and vif§l al cohol or vPEBIVEROEEES59

derivatives as nononers or those which contain salts of acrylic acid and 2-
al kyl al 'yl sul f onRelativiety higt reoigaulaieveight sotdismasndpotassiusn phobphatesef erred

I h whi ch f. I ain rolein and acrylic
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precursors thereof. Polyaspartic acids or salts an erirvatfves thereof
whi ch have achaigalypest thisi sadiumgard petasshesipddyphosphatesobling dbairptypeer t i es
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aci ds cont ai Phagpr!ﬁaté@, Gralt@n20Bal! RUFroPs &aft! ah@® Maddra'gesany, dr AK Highroups .
Preferred polyacetals are obtained from di al dehydes, such as gl yoxal,

gl ut ar al dehygediuneeaghpetassiual @bhgehatandarei knawre sotieativelyf asnebridemsegol yol
car boxylic aﬁhgg hactg%h as 25 gluconic acid and/ or gl ucoheptonic acid.
QO her suitable o‘?gan ‘c builders are dextrins, for exanple oligoners or

pol ymers of car bofydr aidusstidiiyc impaytabe g&htakodidnPYtripRbspitatenYNagPIG{s of
st arches, Th((= qr;_“\{drol ysis may be carried out by standard nethods, for
exanpl e Hti disasiuranbipptypbasahaiesdisnat Mbygroseorindwhite wates sglublg gait
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pol ysacchar i fiemuila NaD-fR(Q)(OBle)-eNealvaste (BE}. ¢lroGnd 17 ofttheasalt fraer e

particularly, 2 to 30.is preferred, the DE being an accepted neasure of
the reduci ngeRtwaterf Gw%llg%tm&aﬁqﬂu% iy 08 shefavates At (RAM teaperatys whi ch

1% el O Ao b ARG RIS 1R 15F Rl a2 M9 dhtef oo
dext ri nstwi t forrZ2hauisviel Y00, giround 884 behopkogphiate @nd21 ®M0diphosphate are
formed by hydrolysis. {n the preparation of pentasodium triphosphate,
phosphoric acid is reacted with soda solution or sodium hydroxide in a
stoichiometric ratio and the solution is spray-dried. Similarly to Graham's
salt and sodium diphosphate, pentasodium triphosphate dissolves many
20 insoluble metal compounds (including lime soaps, etc.). Pentapotassium
triphosphate, KsP304 (potassium tripolyphosphate), is marketed for
example in the form of a 50% by weight solution (> 23% P05, 25% Kz0).
The potassium polyphosphates are widely used in the detergent industry.
Sodium potassium tripolyphosphates, which ma;} also be used in
25 accordance with the invention, also exist. They are formed for example

when sodium trimetaphosphate is hydrolyzed with KOH:

(NaP03)3 + 2 KOH — NazKoP3040 + HO

30 According to the invention, they may be used in exactly the same
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co-buil der properties are the 25 phosphonate nor e rticularly

hydr oxyal kane an@raanigozehuiersmhich prhBedisednin e &(‘ﬁfﬂ?ﬂm%ﬂﬂ(&ne
phosphonat e , p e arly
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preferably ﬂmefwllow:rtgqe form of the neut raI |y reacting sodi um sal ts for
exanple as the h EDT or _as t octgsodl um

asodi um . salt. of
S b, | BB R rgahico BiishtS ATB, oicoramplen Bedralusarbatdls auds
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metal binding capacity. Accordingly, it can advant age, particularly
where tHe fbaing urderstopshtaaba arbaxtic a@dawlquaﬂal mtbmwleoamdes nor e

particul arl o HIEMIneRe ifbRHE! £ Xantfls, ABRSRUS"S4IER: J8RL 5Q985¢ acid,

glutaric acid, malic acid, tartaric acid, maleic acid, fumaric acid, sugar

acids, aminocarboxylic acids, nitrilotriacetic acid (NTA), providing its use is
not ecologically unsafe, and mixtures theréof. Preferred salts are the salts

20 of the polycarboxylic acids, such as citric acid, adipic acid, succinic acid,
glutaric acid, tartaric acid, sugar acids and mixtures thereof.

The acids per se may also be used. Besides their building effect,
the acids also typically have the property of an acidifying component and,
hence, also serve to establish a relatively low and mild pH value in

25 detergents or cleaners unless the pH value obtained by mixing of the other -
components is required. System-compatible and environmentally safe
acids, such as citric acid, acetic acid, tartaric, maleic acid, lactic acid,
glycolic acid, succinic acid, glutaric acid, adipic acid, gluconic acid and

mixtures thereof, are particularly mentioned in this regard. However,

30 mineral acids, particularly sulfuric acid, or bases, particularly ammonium or




101 n- addi tion, any conpounds capabl e of forning conpl exesg Mnblry Rpkal i ne
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the invention may optionally contain builders in quantities of up to 90%
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generally higher than the molecular weights mentioned in this specification.
Particularly suitable polymers are polyacrylates which preferably
have a molecular weight of 2,000 to 20,000 g/mol. By virtue of their

20 superior solubility, preferred representatives of this group are the short-
chain polyacrylates which have molecular weights of 2,000 to 10,000 g/mal

and, more particutarly, 3,000 to 5,000 g/mol. '
Also suitable are copolymeric polycarboxylates, particularly those of

acrylic acid with methacrylic acid and those of acrylic acid or methacrylic
25  acid with maleic acid. Acrylic acid/maleic acid copolymers containing 50 to
90% by weight of acrylic acid and 50 to 10% by weight of maleic acid have
proved to be particularly suitable. Their relative molecular weights, based

on the free acids, are generally in the range from 2,000 to 70,000 g/mol,

preferably in the range from 20,000 to 50,000 g/mol and more preferably in

30 the range from 30,000 to 40,000 g/mol. The (co)polymeric poly-




as swel | ing agents, generally absorb the liquids and sweljs jghubRedes0cess
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as further ingredients. Laundry detergents accor e 1 nvention may
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A Dl e a Bl A st g SRt Basidas their cobuilder properties are
particularly preferred.

20 Other suitable builders are polyacetals which may be obtained by
reaction of dialdehydes with polyol carboxylic acids containing 5 to 7
carbon atoms and at least three hydroxyl groups. Preferred polyacetals
are obtained from dialdehydes, such as glyoxal, glutaraldehyde, terephthal-
aldehyde and mixtures thereof and from polyol carboxylic acids, such as

25  gluconic acid and/or glucoheptonic acid.

Other suitable organic builders are dextrins, for example oligomers
or polymers of carbohydrates which may be obtained by partial hydrolysis
~of starches. The hydrolysis may be carried out by standard methods, for
example acid- or enzyme-catalyzed methods. The end products are

30 preferably hydrolysis products with average molecular weights of 400 to




chlorostyryl)-4'-(2-sul fostyryl)-di phenyl, may also be prasgmuarydogsures of
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magnesium salts. Glycerol disuccinates and glycerol trisuccinates are also
preferred in this connection. The quantities used in zeolite-containing
and/or silicate-containing formulations are from 3 to 15% by weight.

20 Other useful organic co-builders are, for example, acetylated
hydroxycarboxylic acids and salts thereof which may optionally be present
in lactone form and which contain at least 4 carbon atoms, at least one
hydroxy group and at most two acid groups.

Another class of substances with co-builder properties are the

25 phosphonates, more particularly hydroxyalkane and aminoalkane phos-
phonates. Among the hydroxyalkane phosphonates, 1-hydroxyethane-1,1-
diphosphonate (HEDP) is particularly important as a co-builder. It is
preferably used in the form of the sodium salt, the disodium salt showing a
neutral reaction and the tetrasodium salt an alkaline reaction (pH 9).

30 Preferred aminoalkane phosphonates are ethylenediamine tetramethylene




glycol units. Exanples are copolyners or copol yners of pagygingsfyeines20
t erepht hal ate and pol yoxyet hyl ene glycol (DT 16 17 141 or DT 22 00 911).
- DE- OS 2253063 nentions acidic conpositions containing inter alia a

copol ynmer- of a dibasic carboxylic acid and an al kyl ene or cycl oal kyl ene

pol ygl ycol . f ethyl ene terephthal ate and pol | de

t er epht hal at\g@aﬁgﬁ}pﬁggr use in detergents is descri bed*ﬁﬂ)ﬁdﬁﬁ@%%7 292
25 and DE-PS, 33 64 58 E@&_ i;iEFf 0 253 567, European patent EP 066 944
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di car boxyl i g acid ﬁngefﬁgizélﬂnﬁ%ﬁb?ysr at |éodsff Eﬁé}gggé]a r%faétréetﬂp%goﬁ]l 427
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30 propyl ene_t.er ate its and | yet hy]. ene id r epht ate units
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pol yester which, besides oxyethylene “groups and terephthalic acid units,

al so cont ai Wénigodene upkasphanatesichave ta prandugtad ehedvyunetal Bodimgean
patent EP O 985 ribes, pol yesters 5 which,. besjdes oxyethyl ene
groups and tcéééﬁl 'hégﬁ?%r%g@%ﬂ 'h%i“f ée Oéérqt%apﬁgf: E?ﬁ}?r“'g"ﬂ' !\gﬁg[e 1%‘E‘?t}c]%msyl ene
and/ or 3- metdsex yerdtair Plezyl @ @iser ARaitthe ghdwdhlatemlmér@adrtWaig ar e
t erm nat ed B%Cl al kyl groups. European patent application EP 0 272 033
descri bes at? 1B} opanixtitesqf the shopphopategdpentiansidni nat ed pol yesters

i o, B opoan L' 608 PR, 28PR08, BE RHHE, P PlE e Lis
t er epht hal attkalinatearthi mgtas s mal desesedoad yedufitisrs. Accordi ng to European

pat ent applicati EP 0 357 280, soil- rel ease ]pol yesters containi ng
terepht hal ate, alll§canaPesiliers ageerdrl i te invegligr may,aptienalyecyitaBuced by
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onto the CObloBoRBEREINRYoPhBSHIANIH, IPariciATARShARshaN doRigghis agand uni

whi ch is hydrophobic is responsible for the active substance” renaining at
t he wat er/ cbuider ¢ontent iscia. particular from 5% by weight to 88% by weight. In a

preferred embodiment, such compositions are free from water-soluble

C

builders. In another preferred embodiment, compositions according to the
20 invention, particularly dishwasher detergents, contain 20% by weight to
40% by weight water-soluble organic builders, more particularly alkali metal
citrate, 5% by weight to 15% by weight alkali metai carbonate and 20% by
weight to 40% by weight alkali metal disilicate.
Solvents which may be used in the liquid or gel-form compositions of
25 detergents/cleaners belong, for example, to the group of monohydric or .
polyhydric alcohols, alkanolamines or glycolethers providing they are
miscible with water in the concentration range indicated. The solvents are
preferably selected from ethanol, n- or i-propanol, butanols, ethylene glycol
methyl ether, ethylene glycol ethyl ether, ethylene glycol propyl ether,
30 ethylene glycol moo-n-butyl ether, diethylene glycol methyl ether,




Dye transfer inhibitors suitable for use in laundry detergemnsaryogr di ng
to the invention include, in particular, polyvinyl pyrrolidones, polyvinyl
i m dazol es, polyneric N oxides, such as poly-(vinyl pyridine-N 25 oxide)
and copolyners of vinyl pyrrolidone with viyl imdazole. Were the

avant age 1o WEHOLORRER" Toam i nhi bi tor Sk o them - Sui t abPE HEZH/ORA bi tor

are, for exanple, soaps of natural or synthetic origin which have a high
per cent age cdfietdiienss obyrgl diethyk efheicipiepy'sne tglinel methyuethyt esraprdpye 30
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m xtures thereof with silanized silica or bis- stearyl ethyl enedi am de.
M xtures of di-PHiPegthayzPrenand.tmethylctmethmpibatanglypianyienst gl¥etlitcones,

paraffins san(rjr%dr@)@ﬁer Qﬁéfrr‘ﬁk@?e?& fﬁ%@g SWl\}e}I)I > advant age.” The foam

i nhi bitors, particularly srlicone- and/'or paraffin- containing foam

i nhibitors, are pr®bleeatsl y rhaxedbéo pregembul ar waker digaldibl@  qel-form

wat er -di spersihle s ort. Mxtures of paraffins and bis-stearyl

ethyl ened: amdRieragniS/Bldanpes pasarging i e yention dadiuentifies of Bst & 20% ace

cl eaner accorgli RgeibAt, t BRefbRHN o i t 3 [ agi CONPt nts,
nore parti cult?rl y Ipr 6mBﬁ1§ gr oulp C’&g%@?ﬂﬁ%%&&@f a}sls?’ ?%’%a‘??m s%@gﬂflgour S,
pl asti ¢ powdgrasticulady ks qaantitipsasdowi10% byadsighand i xt ur es t her eof .

Abr asi veg,are pres in the ﬁilgﬁaners accordi pg, to the invention i

5 nt i s
quantity '8f pref erdBf P nBRRIRICKeNES: Hop Hekenng system$amay bR ar iy
in quantiti esadefedSt¥ tHe éé%@@%iti%iﬁbﬁrdiﬂlé VRS ADENRA f&ﬁ%%%ﬂd&eﬁbto the

det ergents/cl eaners according to the invention to inprove the aesthetic
i npr essi on crsnositybyfhase highouoleculaameight prhsiankes, mhidvaseatso kratwron| y

ith th ' hi d cl i f | i th
Vi Sual Iy and dsSleliRE 4gehts B8 o AodSib i Mol e Sivell /A ine srdelss
perfune oils mfofd REHIRERARGINMLh fisédud, Helie/bbs@loida 'sblifngonmpounds, for

exanpl e S\ént hetic products of the ester,  ether, aldehyde, ketone, alcohol
and hydr d8ar bon t ypétabie thigkgners argonatanie or ielweede orgaric RompauRds.

cxaml & Deneia R8T, SRR Shhhel SOPLAMNE: AulSlite ui, Lo
acet at e, |inahiperdienzoeh eas montmorilionites, zeolites, silicas and bentonites. The
organic thickeners belong to the groups of natural polymers, modified
natural polymers and fully synthetic polymers. Examples of naturally
20 occurring polymers are agar agar, catrageen, tragacanth, gum arabic,
alginates, pectins, polyoses, guar gum, locust bean gum, 'starch, dextrins,
gelatin and casein. Modified natural substances which may be used as
thickeners belong, above all, to the group of modified starches and
celluloses and include, for example, carboxymethyl cellulose and other
25 cellulose ethers, hydroxyethyl and hydroxypropyl cellulose and gum ethers.
Fully synthetic thickeners include polymers, such as polyacrylic and
polymethacrylic compounds, vinyl polymers, polycarboxylic acids,
polyethers, polyimines, polyamides and polyurethanes.
The thickeners may be used in a quantity of up to 5% by weight,
30 preferably in a quantity of 0.05 to 2% by weight and more particularly in a




25 benzyl formate, ethyl nethyl phenyl glycinate, allyl cyghsinary2005
propi onate, styrallyl propionate and benzyl salicylate. The ethers

i nclude, for exanple, benzyl ethyl ether; the al dehydes include, for
exanple, the linear alkanals containing 8 to 18 carbon atons, citral

citronell al yamq yl - oxyacet al dehyde, cycl anen al

hydr oxyci t r(yr\{g @%@BQHSI ial and 30 bourgéonal ; the ket 0@@81&%?35% or

exanpl e, the ionpne -i.S thyl, 26 January 2005 WO 02/ 10356 59
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fragrances to S Wwhi ch rengt hén erfume to
the articl eslisudfoniy \sithest/ chapoaddandf sirnitdr Rompaditidr edicl dsithinl @s 1 n
particul ar \IgltB a long-lasting fragrance through a slower rel ease of the
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no difficulty in Sél'ectin hi"gh ity in Storage, are unaffected

by the ot hethe hagllieners meptionéd above may also be used.

The function of redeposition inhibifors is to keep the soil detached
from the fibers suspended in the wash liquor. Suitable redeposition
20 inhibitors are water-soluble, generally organic colloids, for example starch,
glue, gelatin, salts of ether carboxylic acids or ether sulfonic acids of starch
or cellulose or salts of acidic sulfuric acid esters of céllulose or starch.
Water-soluble polyamides containing acidic groups are also suitable for this
purpose. Starch derivatives other than those mentioned above, for
25 example aldehyde starches, etc., may also be used. Cellulose ethers, such
as carboxymethyl cellulose (sodium salt), methyl cellulose, hydroxyalkyl
celiulose, and mixed ethers, such as methyl hydroxyethyl cellulose, methyl
hydroxypropyl celiulose, methyl carboxymethyl cellulose and mixtures
thereof, are preferably used, for example in quantities of 0.1 to 5% by

30  weight, based on the composition.




conposition and by light and do not show pronounced substagydnuaiy20060war ds
textile fibers so as not to color them 30 To control m croorganisns,
detergents/cl eaners may contain 26 January 2005 WO 02/10356 ~ 60
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t he above. Th’ﬁ!xa,l'rtasrlh@n‘e@hl al agent may be sel ected from et hanol,

n- propanol , i - é)anol but ane- 1, 3-di ol , phenoxyet hanol, 1, 2-propyl ene
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glycol units. Examples are copolymers or copolymers of polyethylene
20 terephthalate and polyoxyethylene glycol (DT 16 17 141 or DT 22 00 911).
DE-OS 2253063 mentions acidic compositions containing inter alia a
copolymer of a dibasic carboxylic acid and an alkylene or cycloalkylene
polyglycol. Polymers of ethylene terephthalate and polyethylene oxide
terephthalate and their use in detergents is described in DE-PS 28 57 292
25 and DE-PS 33 24 258 and in EP 0 253 567. European patent EP 066 944
relates fo compositions contaihing a copolyester of ethylene glycol,
polyethylene giycol, aromatic dicarboxylic acid and sulfonated aromatic
dicarboxylic acid in certain molar ratios. European patent EP 0 185 427
describes methyl- or ethyl-terminated polyesters containing ethylene and/or

30  propylene terephthalate units and polyethylene oxide terephthalate units
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describes soil repellents for cotton fabrics which contain several functional

units: a first unit, which may be cationic for example, is capable of
adsorption onto the cotton surface by electrostatic interaction, and a

20 second unit which is hydrophobic is responsible for the active substance
remaining at the water/cotton interface.

Dye transfer inhibitors suitable for use in laundry detergents
according to the invention include, in particular, polyvinyl pyrrolidones,
polyvinyl imidazoles, polymeric N-oxides, such as poly-(vinylpyridine-N-

25 oxide) and copolymers of vinyl pyrrolidone with viyl imidazole.

Where the compositions are used in machine cleaning processes, it
can be of advantage to add typical foam inhibitors to them. Suitable foam
inhibitors are, for example, soaps of natural or synthetic origin which have a

high percentage content of C4g04 fatty acids. . Suitable non-surface-active

30 foam inhibitors are, for example, organopolysiloxanes and mixtures thereof




- correspondi ng salts, such as acetates, gluconates, hydrociy ghug§2005
hydr obrom des, citrates, bisulfites, fluorides, polymleates, N-cocoal kyl
sar cosi nat es, phosphites, hypophosphites, perfiuorooctanoates, silicates,
- sorbates, salicylates, naleates, tartrates, fumarates, ethylenediamne 5

tetraacetate I 1q,nodi acet ates, ci nnamates, thiocyanate | nat es
pyronel | itat &go @i‘&g%@r boxybut yr at es, '%gnzoat es, glut a%§'€[§%0q/08359
monof | uor ophosphat es, perfl uoropropi onates and m xtures thereof.
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In the interests of optinmal antimcrobial 26 January 2005 WO 02/ 10356 63
PCT/ EP01108359 acbyestand perfumgstargmsider torfbegiaierdenta/aleanpreaesaiding has a

Chel e ShPLrEng, Whenbf 2l e M) SEPRl hdsth Shided o) oy QTS
products and to provide the consumer not only with the required washing
and cleaning performance but also with a visually and sensorially "typical
and unmistakable" product. Suitable perfume oils or fragrances include

20  individual perfume compounds, for example synthetic products of the ester,
ether, aldehyde, ketone, alcohol and hydrocarbon type. Perfume
compounds of the ester type are, for example, benzyl acetate,
phenoxyethyl isobutyrate, p-tert.butyl cyclohexyl acetate, linalyl acetate,
dimethyl benzyl carbinyl acetate, phenyl ethyl acetate, linalyl benzoate,

25 benzyl formate, ethyl methyl phenyl glycinate, allyl cyclohexyl propionate,
styrallyl propionate and benzyl salicylate.' The ethers include, for example,
benzyl ethyl ether; the aldehydes include, for example, the linear alkanals
containing 8 to 18 carbon atoms, citral, citronellal, citronellyl-
oxyacetaldehyde, cyclamen aldehyde, hydroxycitronellal, lilial and

30 bourgeonal; the ketones include, for example, the ionones, oc—'isomethyl




al kyl ating -agents such as, for exanple, nethyl chloride, Repgfihrydboeride,

5 dinmethyl sulfate, dodecyl brom de and al so et hyl ene oxide. Thé al kyl ation
of tertiary am nes with one |ong alkyl chain and two nethyl groups is
particularly sinple. The quaternization of tertiary am nes containing two

| ong chai ns thyl group can also be carried o )%%ﬁg :L,gq
condi tions %Qlﬁr@ﬁ@ chloride. Am nés containing th egP @%’ chai ns

10 or hydroxy substituted al kyl chains | ack react|V|ty and are preferably
quat er ni zed 1QRNE anﬁe'ﬂﬁwl §adwéi<@ton9mﬂﬂ@tﬂl@rwxml@d% anpihol esitiapeliol,

No. - 001- 5 WpRNBL S8kl kool "oASA BN RN AT RIDHRRCHEL R
ammoni um chlhydratearbAS ihdludas a!E:SBQOaIV8tl’ﬁz) teipenzeXx auickmas hlimonelee and

(benzyl dodecyl - bi s- (2- hydr oxyet hyl anmoni um chl oride), cetrinoni um
br oni de (Mﬁw&e WQVRL TR fewfzfara RPHMsEAHIgR togsthenarodyee@ o)

benzet ongum g Ned b Sk
met hyl - N-[ Zﬁm ?p (qe 1u3 ’%gtarrgn%rﬂ;%agm yﬁd pkll:’eerl{gj@ Oe“tsh%]f?] as’emle e] benzyl

ammoni um chlnoay daso QEiBin. nlamra543e(il)lmedinaikwydas dmh;tatrfajol[e afmmnvelgeiﬁble
chlorides, such as .di-n- defﬁyrﬂ 5'3/ .anmoni um . c de § 7173-
51-5-5), di §2U(% "‘%ﬁﬁ%‘t IR meurﬂ't DrifgRIN A8t OU'MQ&G&? FNG-yfa8: v |

di met hyl amasnnw@bcéﬂ[@bléiﬁre élaaﬁéwlcfafﬁbmualda%%%n dﬁe|€£é~°od\k?n|ni-%§ 03- 5)
and thi azoline iodide (CA 4-48-1) and m xtures thereof

Parti cul ar | gingasen leaf QIIJMTE @mSDﬂEOBeMmafdhﬂ:mdhvehveiaﬂl (niibaaum ng 25

cnrori at” el drBanBRoRaPd et oriieh e fodam Alctwtliclnpiiiasice are

commer ci al | yeebloili atdblsandaRokX allP| Bhe akycBabhleat (df)détéﬁ%@n’es?&éénelpﬁfsquat (r)
from Mason, Variquat(r) from Wtco/ Sherex and Hyam né( from Lonza and 30

as Bar dac( r pstabrbelaw 8.0 GeHatr weishtavhileapefumies gata makeaup iasi muebias 26
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N- ( 3- chl or oal’f xam nrum c such”as Dowi cide(r) and Dow cil(r)

from Dow, benzet ITcml unperfurnes dem@,UChb@S Idya@mlyle( liﬁco]:@@r%téd onin Roth@ & Haas,
nmet hyl gt}gnzet honi um chl ori de, suc Hyam ne(r) OX from Rohm & Haas,
cety] i ddgteraepiy deangys, ﬁIBﬁU% ltc@aacaisehb@r¢fdadvaraiﬁgestowwla| theLabs.

The antim CRrcRIR ESprEs WARR SteditABh the SRindted 8P HE Bérfume to

the articles being washed/cleaned and which provide treated textiles in
particular with a long-lasting fragrance through a slower release of the
perfume. Suitable support materials are, for example, cyclodextrins, the
20  cyclodextrin/perfume complexes optionally being coated with other
auxiliaries. Another preferred support for perfumes is the described zeolite
X which is also capable of absorbing perfumes instead of or in admixture
with .surfactants. Accordingly, detergents/cleaners containing the described
zeolite X and perfumes preferably absorbed at least partly on the zeclite
25 are preferred.

Preferred dyes which the expert will find no difficulty in selecting
have high stability in storage, are unaffected by the other ingredients of the
composition and by light and do not show pronounced substantivity
towards textile fibers so as not to color them.

30 To control microorganisms, detergents/cleaners may contain




wei ght to 1% by weight, preferably in quantities of 0.0015 hnusR ftls t o
0. 8% by weight, nore preferably in quantities of 0.005 to 0.3% by wei ght
and nost preferably in quantities of 0.01 to 0.2% by weight. 10. In
addition, the conpositions nmay optionally contain UV absorbers which are

- absor bed ont ( ed textiles and ipgprove the |ight L] f the
fi bers and/ OMCE§2 1r0 stability of th'eg@t her formul ati %&%bﬁ@ééﬁg . W

absorbers are organic substances (light filters) which are capabl e of

absor bi ng ul tar&vn@r%hlalr agentsnd Dependingaonnifiet artiiccolja!l apectrrpdand théte form

these desir ectuBpaney anish, arRhycRoRR Soolfe, are BRRSHEHGRS hAdPARRRE]

radi ati onl essagtaﬁstandabaaénadds fiRgistatid ugsntef ake AARItIe8s st Iportant
substituents in the 2- and/or 4-position. Qher suitable UV absor bers are

substitut ed DERFRRGNIAINGSR! thgsgr%ﬁyms ate.sfop exampe denzallioniwy qrioidas
acid deri Y)at'édﬁ g@%ﬁl\ﬁﬂéﬂegy éneﬁdl "Yhd ﬁéﬂb??‘ré%rguﬁg&tgfep%'tﬁﬁ%gﬁs‘ntext

salicyl ates, cor’rb S an nat'ura stances

unbel i fer oneofaﬂmk tdwhtrrgjgc@ordmg tor titeamuenaondthe Baptassidnar “asitigiitrobizince
attaches to t pheny, nd, above all, | bene, derivatives_descri bed,
for exanpl e, VB9 SandmeroRGROa hayS dhievel Hleaping$ gefiaedsfor

Ti nosorb(r) F&a’#ﬁﬂeTbQ%PF Wéﬂhaﬁﬁef’% Cpbaxis b S?@:I?s#ﬁdﬁ BESiRfdion Lncl ude
3-benzyl i dene canphor” or 3-benzylidene norcanphor an érivatives thereof,
for exanpl e FHKonsemdesurngnzKeinigentifizienpigr- Betmblssflyg]ede'i‘ r@5iEPEEitrcﬁ1693471

ach 0. ooty reufBadetal’ “orsy° Fhiefier i3Sk nafvbetts dne’ suibsiatessy yWilbat e
and 4- (d i metdntlnaigidinar é&ﬁ}ﬁ deséfbelpiiert b?éiﬁé u‘é@o@/ éﬁme tlmt%roblal

PCT/ EPO1/ 08359 acid anyl er; esters of cinhamc acid, prefera
4- et hoxyci nrRgANES aks deQfeé@biyl srlreglede drosm | the- mlmﬁqafl alcahpls, aarmmaa opyl

t 4- t t h I
aci a2 ot ny AGEY A Mo Bfd, PR S Sl RO SRR i SR ©
preferably saidi¢amides, gedrbls-Hdhol AeMvatives! ﬂiphe‘i@ls %Héhylalkanes urea
aci d-4-i sopropyl benzyl ester, salicylic aci d hononent h éh ester
o

derivati Jés erb/@ﬁ!%hémgen pRG{ Bitigern 2catals oxryd dormelshohgmzaRigiNRsONE,
2 2!y oo NeroT ey BEMAShe SRARARIEE" Sriging doryefiyesy, sptiiprabial
preferably 4- smtdmexadmraz medampouraly, d @uaﬂmrﬁésd hexitimiembedl; tarmpizotedc
compounds, quinolines, 1,2-dibromo-2,4-dicyanobutane, iodo-2-propyl
butyl carbamate, iodine, iodophores, peroxo compounds, halogen
20 compounds and mixtures of the above.
The antimicrobial agent may be selected from ethanol, n-propanal, i-
propanol, butane-1,3-diol, phenoxyethanol, 1,2-propylene glycol, glycerol,
undecylenic acid, benzoic acid, salicylic acid, dihydracetic acid, o-
phenylphenol, N-methyl morpholine acetonitrile ~ (MMA), 2-benzyl-4-
25  chlorophenol, 2,2'-methylene-bis-(6-bromo-4-chlorophenol), 4,4'-dichloro-
2'-hydroxydiphenyl ether (Dichlosan), 2,4,4'-trichloro-2'-hydroxydiphenyl
ether (Trichlosan), chlorohexidine, N-{4-chlorophenyl)-N-3,4-
dichlorophenyl)-urea, N,N'-(1,10-decanediyldi-1-pyridinyl-4-ylidene)-bis-(1-
octanamine)-dihydrochloride, N,N'-bis-(4-chlorophenyl)-3,12-diimino-
30 2,4,11,13-tetraazatetradecane diimidoamide, glucoprotamines, antimicro- -




10 derivatives such as, for exanple, 2,4,6-trianilino-(p-gaidear zceshy! -1' -
“hexyl oxy)-1,3,5-triazine and Cctyl Triazone as described in EP 0818450 Al
or Dioctyl Butam do Triazone (Wasorb(r) HEB); propane-1, 3-diones such as,
for exanmple, 1-(4-tert.butylphenyl)-3-(4'-nmethoxyphenyl)-propane- |, 3-

di one; ket O&Vgﬁ/d 055 2.1.0)decane derivatives as described in EP 0694521
15 Bl. Ot he 4/388e6 UV- B absorbers abd 2- phenyl benzi MGHERGEIH f oni ¢

acid and alkali netal, alkaline earth netal, ammonium alkylammoni um
al kanol ammrbila.ln$lafﬁt:eg$¢1blanquaﬁe|mrsatmmpbhedssoguarﬁdinfeeniinciading trgeii-vat i ves

f b h ferably 2-hyd hoxyb | f
2ci 4 ana sartd t haVafimbBes! A o5 it (AR o B BT e
canmphor suc fguamddi@&aﬁé)adiﬁy@rocﬂromeoxo ﬁsmmm 'ctﬁﬂﬁm’d Qubb.rdommgpe

sul fonic acid and 2-ne 5-(2- 0x0- 3- bor ny dene )-sulfonic acid and salts
thereof. Ty;buee(aneuwetuahy f@@”ﬂlgﬂd@,e h&dlpﬁ&hthhcuhanyl NeNi-raethylgigusideenz oy |

gﬁtegfﬁn? - Nfﬁﬂ ﬁWﬁ?%iﬁ%&ﬁ% géit (_iLl-@Lf d\lbﬁ chlorophenyld|guanldo~
4-tert but yﬂ\’rs‘Ns Fﬁémy@ih?@mldnd@HP@IB&NF’HE'SZJB dH’ﬁ@ﬂophbnyldlguanldo—

phenyl - 3- (4' -i sopropy| phenyl) pr opane- di one and the enam ne com pounds

descri bed i Nsiis'tenEres . Tediela My 'diep- metlmoxynfteewl:)-dm@n of

course al so n_the si des
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and al so oxides of iron, zirconium oxide, sil 0@glanese al um ni um

and ceri um ArRIORYkgthes diRydshlorge, i @xoedi- (Nﬂf‘&ll'é’cﬁhfor enyidiguanidg-e and
le nc stearapg dlt]? {;bgaSAj T t‘e%rahxgreocﬁf(d?f& €S 8% (ﬁaH 'S2Qtrcﬁcl’ﬂ8?dj In the
orm of the 6i skin-care a prot‘

ec éntil'si ons and
decorative phenﬁltilgrmmd‘ﬁhﬁ& PR thexbas istatwdiochieride al Baﬁr(l\ldjwrptmetmvf- |.ess
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be surface treate rop cized: Typical
exanpl es ar ¢p-chrireshdn el)aeﬂhylﬂﬁgummd@ N%S\It;]fﬁdfxaﬁéan’dirﬁdﬂbdmm:as)x' &:J-dB05
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(Degussa) and Eusol ex
(N1,N¢*-p-chlorophenyldiguanido-Ns,Ns')-m-xylene dihydrochloride, 1,12-di-
(NT,N., -p-chlorophenyldiguanido-Ns,Ns')-dodecane dihydrdochloride, 1,10-
di-(N4,N1-phenyldiguanido-Ns,Ns')-decane  tetrahydrochloride, 1,12-di-
20 (Nq,Nq-phenyldiguanido-Ns,Ns')-dodecane  tetrahydrochloride, 1,6-di-
(N+1,Nq-o-chlorophenyldiguanido-Ns,Ns')-hexane  dihydrochloride, 1,6-di-
(N1,N1'—0-ch‘lorophenyidiguanido—Ns,Ns')-hexane tetrahydrochloride,
ethylene-bis-(1-tolylbiguanide), ethylene-bis-(p-tolyibiguanide), ethylene-
’ bis-(3,5-dimethylphenylbiguanide), ethylene-bis-{p-tert.amylphenyl-
25 biguanide), ethylene-bis-(nonylphenylbiguanide), ethylene-bis-(phenyl-
biguanide),  ethylene-bis-(N-butylphenylbiguanide),  ethylene-bis-(2,5-
diethoxyphenylbiguanide), ethylene-bis-(2,4-dimethylphenylbiguanide),
ethylene-bis-(o-diphenylbiguanide), ethylene-bis-(mixed-amylnaphthyl-
biguanide), N-butylethylene-bis-{phenylbiguanide), trimethylene-bis-(o-
30 tolylbiguanide),  N-butyltrimethylene-bis-(phenylbiguanide) and the




(Merck). Suitable hydrophobic coating materials are, abovg glnuarySidoscones
and, anong these, especially trial koxyoctyl silanes or sinethicones. 15

M croni zed zinc oxide is preferably used. Gther suitable UV filters can be
found in P. Finkel's review in SOFWJournal 122, 543 (1996). The WV

absorbers ar 0 used in quantitieg of 0.01 %by weight to 5% by

wei ght and pﬁ'gbeﬁsé;ﬁbég@. 03% by wei ght t &4 % by wei ght. P@T%‘%‘?H@%ordi ng
to the invention and/or other proteins may also 20 require special
protection i fogespegdings sailg, cbuelmeas. austatesi t glusenatesc o hydraghtasidese

. i . c L f hi ¢
stabi |1 zers AVEROhPacs" sl Bisuitel R BYEE AR AP Eoc RaRsoBlY! on
dilution of tsaecouniates) Fh@@plﬁitbsi, heyptRhb shhitskn T perflBeRcttasbates hymicael| or i de
and | eupeptin are established for this Furpose. 25 Borax, boric acids,

boron aci ds &Predipss slicylaies,s maleates: | tariietesdi nangies  eiylensdiagingor on

W0 05/ 12655, EtAREs, Rt R i lee” B Ratlas  BRdRS G |

92/19707 and pyesraslitatest ut edebycartborptiutgrageups ibenzegtes| dancgiutsiratesUS
5,972,873 or salts or esters thereof, are often used for 30 this purpose.
WO 98/ 13460 Anenafitosephesphatesc| Bediuseprpaionaterhyalks, misturgs uathereaios wo
02/ 10356 67 ' ' LIS oW : L nus,
especially t @é&{@é&%@é %8%?2?%@@‘%%@%@%?3} E@%ﬁﬂ?@sﬁfén of:
det er gent pr ehkaeaes-xylEne, grepnatiiral astimicsoliibe agentscef segetabls bragm (focl ude
i nter al |16 ovorruc?i dfggV\D 931004#8% WO 00/ 01826, for exan;pl_e, di s?l oses
speci fi c1Vev&eNe EOMsPIc8s PRHEPELr aNIMA! aRd  AHGgPBIAL 0GRt S &SP £ or
use in prote nt a8 ﬂP\?@f ' L | 1 QSEd-
correspondi ngﬁﬁ ?ngigon@pr?%ét?%ldngﬂ 0 B?%‘?@g\g@arﬁe%?ﬁ@w% %? %% g?\@éarre
stabi li zers guatexnénosbogiooinds, ausatusal amtimicroldal agent péwviegatdble amnigin

- propanol am ne .and m xtures.thereof, aljphatic carboxyljc 0 agcids up to
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succini c aci ¢ |t InedhamirAcantirhierasialdgageht dfaldgetbletdiRyin #nd Shégrddppned.
End- capped fatty acid am de al koxyl ates are di scl osed or this purpose in
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di sclosed in
agent of animal origin from the group comprising enzymes, such as protein

from milk, lysozyme and lactoperoxidase and/or at least one antimicrobial
surface-active quaternary compound containing an ammonium, sulfonium,

20 phosphonium, iodonium or arsonium group, peroxc compounds and

chlorine compounds. Substances of microbial origin, so-called bacterio-
| zines, may also be used.

The quaternary ammonium compounds (QUATS) suitable as
antimicrobial agents have the general formula (R')RAH)(R*RHN'X, in

25  which R' to R* may be the same or different and represent Cq.z alkyl
groups, Cr.2g aralkyl groups or heterocyclic groups, two or - in the case of

an aromatic compound, such as pyridine - even three groups together with

the nitrogen atom forming the heterocycle, for example a pyridinium or
imidazolinium compound, and X represents halide ions, sulfate ions,

30 hydroxide ions or similar anions. In the interests of optimal antimicrobial




Lower aliphatic al cohols, but above all polyols such as, jeJangam0s.

gl ycerol, ethylene glycol, propylene glycol or sorbitol are other
frequently wused enzyne stabilizers. According to a nore recent application
(EP 0 965 268), diglycerophosphate al so stabilizes agai nst denaturing by

physi cal 20 j f&gﬁggg Cal cium salts, for exanple calciumacetate or the
cal cium for / osed for this puBfose in EP 0 028@EEPOHB3RIgnesi um
salts, for exanple according to European patent application EP 0 378 262,

are al so ugsdvilpatyeastomeoifitye sebstit(amsgoeisaidghasra podipdength of Brpounds,
such 25 as Jq gnin (WO 97/ 0093 ter-sol ybl e vinyl copolyners (EP 828
762) or, as1ga%@%l'@é?opﬁeié@%?’?@TG/?%,C&‘E%W @FO(;@% ethers, acrylic polyners
and/ or  pol yam de3sUAT&bidanz &et hﬁt;ﬂﬂéd”ﬁﬁpf@mbﬁt IPNtdrihBf hindsagathnst

physical influences or pH variations. Polynmers containing _
pol yani ne- Naflating pgentsgsudrasafd erarsple, Taathyk chioridenbenzylychletidas enzynme

stabilizers 1. nRIRI er_pal yiaer _stahilizers
are the Pi nlneUff sl SolBI oA dhst 3] Sy oBe LAl Fenso

pol yoxyal kylogrtertilirg chraied ithi oes |oad ek otsdint aiedtiwol MY 9gRpa2ig. Al kyl
polyglycosides,c?uld stabilize the enzymatic conponents of the conposition

accordi ng t &R sHEPlSn dRa iptemisiancel tetiany amingsocamlgiung dwo
ool osed c y &
Conpounds, e REI 304, GG IEYE SLP CanalRb 76 SaltiEd QlurGRud Hin?

rel ease agewpaditiods asirenaette/] shiobide Zenimes ddpthiniphahiez: loagiatiyil chaipksyner in
adm xtu wi th other stabilizer,s accordi to WD. 97132958 has_a
st abi | i igngoéf % Pxﬁ'ﬁuhsgté‘h(ﬁlaé‘é\é QBa’f‘ﬁa[‘]?’%tkhé%%Cthty and; peg Risfeseblyuent s

coul d al so baafdthizehhtd @imdiR@ Lirae essential to the 10 invention.
Reduci ng agents and anti oxidants, as disclosed inter alia in EP 780 466,

i ncrease the staliuitable UATR asezforesxanaplexbeazalienidins ichtozigeatiN-akkyl-
745 and ep - DslhsBbRE AR EEiardS Sam N S Be e iinensd) "1
and reduci nﬂn,splﬂﬁih‘fbrbﬁé’nﬁﬂ6 diHRSthyl-CQL-BROY SR8RShiumO EHIGRdd, OSAST No. _
stabilizers are al so used, for éxanple the conbination of polyols, boric
aci d an®? or 58898 &-6). whenzexanigsp chidtidec trasizyisiodenylebisHaivdrexyiethyd)- bor at e,
reducing sabhg,a30fm chloride), cetrimonium bromide (N-hexadecyl-N,N-trimethyl
ammonium bromide, CAS No. 57-09-0), benzetonium chloride (N,N-di-
methyl-N-[2-[2-[p-(1,1,3,3-tetramethylbutyl)-phenoxy]-ethoxy]-ethyl]-benzyl
ammonium chloride, CAS No. 121-54-0), dialkyl dimethyl ammonium
20  chlorides, such as di-n-decyldimethyl ammonium chloride (CAS No. 7173-
51-5-5), didecyldimethyl ammonium bromide (CAS No. 2390-68-3), dioctyl
dimethyl ammonium chloride, 1-cetylpyridinium chloride (CAS No. 123-03-
5) and thiazoline iodide (CAS No. 15764-48-1) and mixtures thereof.
Particularly preferred QUATS are the benzalkonium chlorides containing
25  Cs.1s alkyl groups, more particularly Cqz.14 alkyl benzyl dimethyl ammonium
chloride. |
Benzalkonium halides and/or substituted benzalkonium halides are
commercially obtainable, for example, as Barquat® from Lonza, Marguat®
| from Mason, Variquat® from Witco/Sherex and Hyamine® from Lonza and
30 as Bardac® from Lonza. Other commercially obtainable antimicrobial




succinic acid or other dicarboxylic acids in EP 126 505 aig Jdngaf/gpsnati on
20 of boric acid or borate with polyols or polyan no conpounds and with
reducing salts as disclosed in EP 080 223. According to WO 98113462, the
ef fect of peptide/al dehyde stabilizers is enhanced by conbination with

boric acid .c acid derivatives, and polyols a ing to WO
98/ 13459 is Mﬁ@rﬁgﬁhanced by the addi% onal use of cggféﬂ'fé‘?{fﬁ&g%
Conpositions with stabilized enfyisne activities represents preferred

errbg_d: _rrenfjs_ @Qmﬁﬁ@bﬁrshbm rhypxanupiyso sihlorisies S(u_@ht]m ﬁllwg'Ciéﬁ@ymd
Composi 1 ons RATERE R DO pdRniRik ABheR! Sullf 5 st Bhfe o

essential to Réiemi&veak] athy) benasthoniles chlorilies backbEHYRAPREII0XM R by
wei ght to 5%%\/\& ght and, with increasing preference, in quantities of 26
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to 3% by i 1 to 2% by weight and, in a nost particularly
pr ef erredygnb%(n)%ﬁrﬁ@htg,ggi n quantities of 0.001 to 1 %by weight. The protein
concentration can Te dattieviciobéd hyemtsoare usedhddgudntitice xafmpl.G001e BLA

i uret ot hodgato abh iy WelahiaprasaTARIIN [AUARUECMR O.004 Yai by JeignbS chom
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conpositions according to the invention my contaln other any
enzynmes, nor eandoaost pgfenably ia-quantitise of 0THetoe 28 baMsightncl ude t he enzynes

beotnni nd0. ExampilBHtch, iBe et apes iGhS e, petang - eyt Deakpeipers | °
Termanyl (1), wiidh asé fﬁb%b)bed“ﬁﬂtb?tﬁ%ﬁtk@ét&%tekﬁﬁé%d( improt tREYGhE StaBNRY OF

Purafect(r) Ox-Am _ This i s advisable en the various enzynes are capabl e

of conpl enentdfrife fhess amoorethe Eahihstabilipy ofréine iothemiymotation, ingoedientsnpl e,
[ | at 5 f t h h tivati
nact | vat i on OY el5g3 e 8ol ShbSiandes dntHlerd) Hicd &' cheBleof e

enzyme essentdnabrising ultfavibley RVl Ad offélessing the teneegPhBSSIBRdLA thEForkiown

a-anyl ases, having an influence on the anylolytic activities not essential
to the i h@entaf drndansvreradiation, foi exarople hegt. al so be appropriate in view of

et og 20 SUbAbBuRRech I, iReaPo b SRR A B oo
soils, to example, the compounds which act by radiationless deactivation and
derivatives of benzophenone with substituents in the 2- and/or 4-position.
Other suitable UV absorbers are substituted benzotriazoles, 3-phenyl-
20 substituted acrylates (cinnamic acid derivatives, optionally with cyano
groups in the 2-position), salicylates, organic Ni complexes and natural
substances, such as umbelliferone and the body's own urocanic acid.
Particular significance attaches to the biphenyl and, above all, stilbene
derivatives described, for example, in EP 0728749 A which are
25 commercially available as Tinosorb® FD and Tinosorb® FR ex Ciba.
Suitable UV-B absorbers include 3-benzylidene camphor or 3-benzylidene
norcamphor and derivatives thereof, for example 3-(4-methylbenzylidene)-
camphor as described in EP-B1 0693471; 4-aminobenzoic acid derivatives,
preferably  4-(dimethylamino)-benzoic  acid-2-ethylhexyl ester, 4-
30 (dimethylamino)-benzoic acid-2-octyl ester and 4-(dimethylamino)-benzoic




use anylolytic enzynes in detergents/cleaners together wdguaubg 2005
detersi ve enzynes and/or enzynes with cleaning activity. Accordingly,
detergent s/ cl eaners characterized by other enzynes besides a protein 25
according to the invention represent preferred enbodi ments of the present

I nventi on. el er anyl ases, for exanple proteases, these other
enzynes i ncﬁﬁ@e&ﬁigﬁgxaml e, lipases, 6Suti nases, est ePgéEP%E]Sﬁéﬁanases,
cel lul ases, hem cel | ul ases and/or xylanases and m xtures thereof. 30

Prot eases, [BCsha8y] gstery esdensast sinnamicr acidl prafatadly A-methex/iciwamicy 26

January 200 D, ( L CT/_ 309 preferred, er_enzynes add to
t he cl eani n%c}p%%r?%}ﬁé@%% O%SQG'JEOA E‘Eeg%é%&ﬁ@aﬁﬁpo%flgi olﬁ@gyﬂr ﬁg% t %i r
particul ar smethokydinrenaienadit dsoamli ebtey, 2Idyans-3, 3pPhedgicidrmimiexadmioe,

oxi dor educt ases, or peroxj dases as_ conponents of enzymatic bl eaching

systens, | aCERARSY wetesoRaieeslene)zesiors oF saliwdis Foib pEfersbis salieylinD
9910651 j ' ' : . I ¢hy d i
parti ch%rO?ﬁ%%@@%’y%ﬁﬁrg%ﬁ%%ﬁﬁp erggéﬁééém%s\r‘% ;ﬁ%f'(y@b#% nalblne

enzynes for hos@menthgloesiersidédrivatives 0bbénagpltiendnes prafeestily GRhypdréxpaot eases,
such as subtilkéi 10 EPN‘, Properase(r),, BLAP(;J', ti mse(r),

pt i cl ean(r M€t ’5(33}%'58? §NONGax ac '%Y@@XW'EBWV F-methyibgagpplhenone,
Esperase(r) p San B) er (r af r)G or
Pur af ect (r) OkP, aW’ﬁf%a@%@?kgﬁ%’?dE?e”EF%’méase r)c?f E@gé@fg&%?@ %&Frcr](éf ast (r).
and/ or Li popyeferably Thenethokgbarznaalonid t3cid n diQedthyglhergsiéstens triaginde

det 1 hed . 15 th t hod | bed in,.T l.de,. Vol. 7 7 .
125 13210 | ¢ Savabes GulBy Foodot: RADPIS n 2HEP T OlRRTE A T’ br of case
activity of hepyiekpL1 8S-RERRSAA] ORSy TRRAZBKe 88 g@%gﬁ?ﬁcg intEPAIB {EABoPA Pt ase

i
units per gram_ preparation (PU, as determ ne met ho escribed in
Tensi de, VopPr Dioctyh Butamidpplriazmel §2yascoro®IJEBYr pexpanke] ,B-disnessiucn i s

concer ned, [ I re, |... those obtained fro

ni cr oor gani é‘l'r;lr’stf&g gfﬁlﬁ@?gﬁ%ﬁg?ﬁ&uﬁ%%ﬁ&'@é eﬂmgﬁpgyl}l PB?H%?E]’ T us
subtilis, Bdivnel ustotiigRes(b201. Odecaber MHRIVES a1 HdseABSd in IRPTI0B94821

| anugi nosa, . Hum col a i nsol ens, Pseudononas pseudoal cal i genes or

PseudonbhasBdep&dthar suibzble JA¢-B absarbels are2ahepmbenzimidazole-5-sulfonic

acid and alkali metal, alkaline earth metal, ammonium, alkylammonium,
alkanolammonium and glucammonium salts thereof; sulfonic acid
derivatives of benzophenones, preferably 2-hydroxy-4-methoxybenzo-
phenone-5-sulfonic acid and salts thereof; suifonic acid derivatives of 3-
20  benzylidene camphor such as, for example, 4-(2-oxo-3-bomylidenemethyl)-
benzene sulfonic acid and 2-methyl-5-(2-0x0-3-bornylidene)-sulfonic acid

and salts thereof.
Typical UV-A filters are, in particular, derivatives of benzoyl methane
such as, for example, 1-(4'-tert.butylphenyl)-3-(4'-methoxyphenyl)-propane-
- 25 1,3-dione, 4-tert.butyl-4-methoxydibenzoyl methane (Parsol 1789), 1-
phenyl-3-(4"-isopropylphenyl)-propane-1,3-dione and the enamine com-
pounds described in DE 19712033 A1 (BASF). The UV-A and UV-B filters
may of course also be used in the form of mixtures. Besides the soluble
substances mentioned, insoluble light-blocking pigments, i.e. finely
30 dispersed, preferably “nanoized” metal oxides or salts, may also be used




25 m xtures formed naturally by these strains or m xtureeyanlagtdees
strains. They are isolated in known manner by fernentation processes from
sui tabl e m croorgani sns which are described, for exanple, in Gernman
O f enl egungsschrifts DE 1940488 and DE 2121397, in US patents US 3,623,957

and US 4, 264-,\Kl38 %)'n Eur opean patent application EP 006 638 30 and in
I nternat i onal WEAPRHO3&BpI i cati on WO 91108792, 26 Januar YOG WHN8359 0356

PCT/ EP01/ 08359 These optional additional enzynes may al so be adsorbed onto
carri ers and/for this papedeat Edanplescobsuiteblarmeatal axides arey ot partictlbeminagai nst

Bba ave or 1o Bhidanifih SB5EE ARalR old Rt fodcarcomin ik Pligon: &
present in dehahgsidse, i BIUMARINNt BRS Bérilhel@idahixtutBst thekBdh. by Simiaadd and

more particularly fromO0.2% by V\gly?ht to 2% by wei ght, enzynes stabilized
agai nst oxi ddfalgémiepadura sufate Ritenatearate eeyiséd @a Balksr nEhe onal

Decordi ot o DY a0 452 Joaa 16109 B oritheSplom S B S8R B 1y &
in order to rsXirepestettig eaiulsions radediovnativedtesabtics.s alRr paticlesf stomlone

another in tinme or space, The phases may be in various aggregate states
but, in a parfdveud smeanstneientof legsthafo! ¢ agspreferablyebatmiaenag ndgel e
state. Conposidi ' ' [ [ of - 15
sever al so i d"aneInBRy Bretchiby Behi¥or 1 SRL AT nil! PR by BESPHEIRH in oo ier s
or granul es hshapegakizoughu llipsgidediipamticlesut/ athedirfdneshnrioat | particles adnavi or

with one another in an overall |opose form The productiqn of soljd,
si ngl e- pﬁgse "‘t‘q‘ﬁo mb?t iusﬁ‘*?asea.bﬂﬁrp%]m‘?'ﬁﬁs MR o AHON L oSFFfECq"Itf@@FﬁCi-oﬂrecan be

ey HSMRIERIRS iy rpiarE CTOH AP ERin A B8 Boairgh el o 2
bl eachi ng agefioxidesr foexaxaphele Diparidioid [Ty 806i {idpgessa) anel Fuadds® 820@0 | at er
Tore par (1 oot MR} nSEREbRLROPRORE Y walertis ord, bie dl SUEGRSS ot ceo
2 o el o o o e deunry e, !
Eur opean 1pat dMicrarzerd gite 6¥ide iPpoeferatdy @aﬁgbeotimcs,uitfable U/afilfgre canrbelr i ed,
granulated, Qfynqgin p. Finkef's review in SOFW-Journal 122, 543 (1996).
The UV absorbers are normally used in quantities of 0.01% by
weight to 5% by weight and preferably 0.03% by weight to 1% by weight.
Proteins according to the invention and/or other proteins may also
20 require special protection in detergents and cleaners. Compositions
according to the invention may contain stabilizers for this purpose.
One group of stabilizers are reversible protease inhibitors which
dissociate off on dilution of the composition in the wash liquor.
Benzamidine hydrochloride and leupeptin are established for this purpose.
25 Borax, boric acids, boron acids or salts or esters thereof, including above
all phenylboron acids orthosubstituted by aromatic groups, for example in
accordance with WO 95/12655, metasubstituted by aromatic groups in
accordance with WO 92/19707 and parasubstituted by aromatic groups in
accordance with US 5,972,873 or salts or esters thereof, are often used for

30 this purpose. WO 98/13460 and EP 583 534 disclose peptide aldehydes,




encapsul ated formor in encapsul ated and additionally drizdnaardops solid

- detergents/cl eaners. They may be added separately, i.e. as a separate 30
phase, or together with other constituents i'n the same phase w thout or 26
January 2005 WO 02/10356 72 PCT/ EP01/ 08359 wi t hout compacting. If

m cr oencapsul at ed enZérres are to be processed in solid form the water can

be renoved fWENEHE388ueous sol utions @sulting from RGEWERGIRE3IH 0r

exanpl e by spray drying, centrifuging or resolubilization. The particles
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exanpl e, =i n ant. lLLcati.ons 97/ 24177 and DE .19918267. |l n . anot her
poss! bl e SendipLGRpfBRoky RiraBE hiiRené SthHiSn TRt veb i roasPinntaing; e
enzynme sol utdopipoditidhsawhie WO000/0N 834 iGN cOfreSicHdIY Risidh PFREMR
derivative, the enzynmes suitable for use in detergents or cleaners are 15

encapsul at e®fipfoiegae @nddphibier.st arch derivative. One such encapsul ation
process i s descri [ | I on. 63 "A.P ss,for the
fr TS RibRRs 586 Aidoycbhons Xifen, AsPrBRgaTal ..

production of m croencap duci’ng -a

sol i d conpogri¢thanoRcard dprspdroldrhide amy enixtures ithetcdl) Slighatie cirberyligact i ng.
The tabl ets produced y be single- 20 phase or nmulti-phase tablets.

Accor di Agl y 89 é‘pstﬂ)gi*y 3D KRPYNs $ok xBMPle. affaRN R @o@%ﬁs?ﬂ ABWOr ding to

the inventi gy/dspe HIHAHE N abifo cife! G{CRW(;GOCI& Br %%?{geof the

conpositions according to the Invention in e-phase or
mul ti - phase acdsngiestionEdr Bnd-capped daity acidabinidess alMokylatamygre disckisetd of

several layers, all the constituents - optionally_ per -- may be 25
m xed t oget e tiF BUTROREr NaGErMRE Palsnit (akriicafion LP@ Fr%é%"’t-ab@%‘ft 1Bd in
ti I : f : ' :
convent i onalorg ARt eAcids {e8Sas b%iid@@éaﬁﬁé adafieRaly I{’%Bgﬁﬁséﬁétaﬁ%ﬁ gpy

presses, under applied pressures of about 50 to erably
60 to 705kNepapmeVrelsentlasidisojesed iaBNE 87/MB2B&rticul ar, it can be of
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glycerol, ethylene glycol, propylene glycol or sorbitol are other frequently
used enzyme stabilizers. According to a more recent application {EP 0 965
268), diglycerophosphate also stabilizes against denaturing by physical
20 influences. Calcium salts, for example calcium acetate or the calcium
formate disclosed for this purpose in EP 0 028 865, and magnesium salts,
for example according to European patent application EP 0 378 262, are

also used.
Polyamide oligomers (WO 99/43780) or polymeric compounds, such
25  as lignin (WO 97/00932), water-soluble vinyl copolymers (EP 828 762) or,
as disclosed in EP 702 712, cellulose ethers, acrylic polymers and/or
polyamides stabilize the enzyme preparation inter alia against physical
influences or pH variations. Polymers containing polyamine-N-oxide (EP
587 550 and EP 581 751) simultaneously act as enzyme stabilizers and as
30 dye transfer inhibitors. Other -polymer stabilizers are the linear Cg.1s




26 January 2005 WO 02/10356 73 PCT/EPO /08359 15 kN cnR. o Jamdbgtagesoduced
in this way preferably has a weight of 10 g to 50 g and nore particularly
15 g to 40 g. The tablets The tablets may be of any shape, including
round, oval or angular and variations thereof. The enzynes and even a
protein essenwﬁj ?o the invention - starting 5 froma conventionally

of¥? 2

per forned pr 98t i on and preparat$®n in  concent rB@E&B@UQ&ﬁ@gor
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‘the other prpsgoms PdasEmbleand/ Uil asleasé ddentOtdRy akneh enétabingesent
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the  encdPsulBV&¥IQhgredi ents so that they are only rel eased at a certain

time and not duripg @619 2genf" @%nﬂﬁild%ﬁtst I&Eéﬁ?@béﬁq MePkiid e ?3’6“ ng

process. 25 This rre am m-can form:t asi's ex detergent or
cl eani ng syﬁﬁﬁmlmﬂm e gstabitityo wd ﬁh&geedymesstcammdealveodssmtpgealonf

capsul es @ re sent eferred nbodi nents of the SenEFJL i on.
conpar abl e efé g{r—qpcg] Gl &C\me%? 8 arRdne ’brﬁ?%e@mp 3eﬁ$
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exanple two or nore solid, jolned-together phases
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In many cases, combinations of stabilizers are also used, for
example the combination of polyols, boric acid and/or borax in WO
96/31589, the combination of boric acid or borate, reducing salts and
succinic acid or other dicarboxylic acids in EP 126 505 or the combination

20 of boric acid or borate with polyols or polyamino compounds and with
reducing salts as disclosed in EP 080 223. According fo WO 98/13462, the
effect of peptide/aldehyde stabilizers is enhanced by combination with boric
acid and/or boric acid derivatives and polyols and, according to WO
98/13459 is further enhanced by the additional use of calcium ions.

25 Compositions with stabilized enzyme activities represents preferred
embodiments of the present invention. Compositions containing enzymes
stabilized in several of the ways mentioned are particularly preferred.

Compositions according to the invention contain proteins or
derivatives essential fo the invention in quantities of preferably 0.000001%

30 by weight to 5% by weight and, with increasing preference, in quantities of




detergent or cleaner or various granules within the same moygean R0
det ergent/cl eaner. Two-phase or nulti-phase cleaners for use both I n

di shwashers and in detergents are already known. The activity of an
anylolytic enzyne in a previously activated phase is essential for the 5
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10 invention et ergents/cl éaher Suitably to

support ond%urint teightn Theiprotsin faaneentationm Iaansty@efewmﬁrhédlt%ﬁkﬁéwﬁﬁw ase
and dye trans er iphibitors for _increasi nglpc eani ng performance is
|

di scl osed, fRtNOES.qi05 exampie fhecBEAaplstheddbisinchenisoaedn 2 -hiquinalyh so
ko gt 165 RALIBERCMSG P S FBIRRUAIS NGolnAl G S hfeT
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are characterized in t ytic protein or rivative a cérdlng to
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|
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cleaned at different tines fromone "ano Such processes are applied,
for exahpl esense ifpecxpmpie fyough mutsel am\ra@narorflb@@tl\r@treparlamayrarma,ts on

the other hand..pEole! #Rodgs Al 1lst! part of the enzyme essential to the

invention, which is not homologous to the known o-amylases, having an
influence on the amylolytic activities not essential to the invention.

However, the joint use can also be appropriate in view of differing

20  substrate specificities. Both are embodiments of the present invention.

It can be of advantage, particularly with chemically diverse soils, to
use amylolytic enzymes in detergents/cleaners together with other
detersive enzymes and/or enzymes with cleaning activity. Accordingly, -
detergents/cleaners characterized by other enzymes besides a protein

25 according to the invention represent preferred embodiments of the present
invention.

Besides other amylases, for example proteases, these other
enzymes include, for example, lipases, cutinases, esterases, pullulanases,
cellulases, hemicellulases and/or xylanases and mixtures thereof.

30 Proteases, lipases, pB-glucanases and/or cellulases are particularly




the invention, by virtue of their enzymatic activity, aredhlfiBgi20es
capabl e 5 of attacking carbohydrate-containing soils, even in the parti al
or conplete absence of detergents or other ingredients characteristic of
detergents or cleaners. Accordingly, in one enbodi nent of the present
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detergents for textiles and for Increasing the cleaning performance of
di shwasher d&€t8"geRISs. Accordingly, other preferred enbodi nents of the

present i nvent | on g apea0Y of | CAMRERIIN° SRS Rrabld BHOLAS TBKaL e bY

especi ally machi ne eani ng processes; are c cterirzed™Tn bhat a |
conposi ti on 2bmpositionsracdopdingetoi theeinvention arelpectensest slictnat subtilisih t he

process eps, ., ., Su rocesses_nay be both processes for_cleaning textiles
or conpaf(ib ?PNM ﬁ}PEP@S& p'?%é@sesoﬁwaéq?@ani%'ql\%ﬁﬂ@vsUM%E@G(@:
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suitable for use In’cleaning processes, exangl e in convent 1 dnal
domesti ¢ di skvedase® and/donurafect@6s irnBuradetti®ede?, and Bfaskanusarch 2605 WO

02/10356 PCJ/ER01/08359 0.02 0,400 aof the_anylolytic protein or
fragment, prbfpglqu@Ta- Lﬁ&'ﬁ'ﬂ%&-'ﬁﬁ?ﬂ"@art icularly 0.02 ng to
100 ng of the anyh‘ﬁleY;Bﬂo‘t‘eas%ﬂé&ﬁKﬁtlinh $1icH0 BB MboBRbna kLY B H@ﬂer@ir’ibcPB

possi bl e enbodi nent of nmachine cleaning processes for® 5 textiles o? har d
sur f aces?% acthesénetbadedescritiashén cfercideoValy 7t (19M0)koppert25H13%r Hesh

liquid and p[a?tfn%rsggéiyac%o?&gg@? irta 93@ (EPotBSée Iuintztgf. \Aﬁ% plr;lft IS e?c%\{fﬁy of
preferred compositions can be as high as 1,500,000 protase units per gram
preparation (PU, as determined by the method described in Tenside, Vol. 7
(1970), pp. 125-132).

20 So far as their isolation is concerned, suitable enzymes are, above
all, those obtained from microorganisms, such as bacteria or fungi, for
example from Bacillus subtilis, Bacillus licheniformis, Streptomyces griseus,
Humicola lanuginosa, Humicola insolens, Pseudomonas
pseudoalcaligenes or Pseudomonas cepacia, more particularly the enzyme

25 mixtures formed naturally by these strains or mixtures with other strains.
They are isolated in known manner by fermentation processes from
suitable microorganisms which are described, for example, in German
Offenlegungsschrifts DE 1940488 and DE 2121397, in US patents US
3,623,957 and US 4,264,738, in European patent application EP 006 638

30 and in International patent application WO 91/02792.




proved to be particularly suitable for a protein essenti ag JaubRe2005
I nvention. Accordingly, they represent preferred enbodi nents of the
present invention. In other suitable enbodinents, the correspondi ng val ues
may 10 differ significantly fromthe above figures, particularly when it is
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textiles or nheredhartichlady sromora, hyavtightitca2 ¥y by weightubhigheg stadiilzedi ng
process. 25 A preferred enbodi nent are any potential applications where
conposi t i onS988EsIGRiIVedegradatiRne n@sonawn, for axdmies BRm Intarmgtionalr d

surfaces ar ?’Pm?ﬁf f afidP A ¥ 8499 %iﬁg)?%wri}é&%é@d_hat the anylolytic

protein or rag I's used in a qua 0 400 ng, preferably
0.01 ng to 30 2@d>mpositiohsrarceoming itoutha lipvehtidR mavt consiSt f sevseral
applicatjon in a 26 January 2005 WD 02/10356 77 PCT/EPO1/ 08359 di shwasher
oF Pashifg. REBREHe O TREATIRE 51 R 17 HEleRode PEIG daOBEERSINGEDD & ho

i nvention feppakREM! #ER B8 aRAkésd h di %'rvé;p%eprgﬁw%? h¥ded Bedpound
d I'S

constituents of sofli detergents or cleaners or i ntegrating solid
phases wi t hvanguagggegsde statey buhyin amiasticuipr esbodiment, are sy phasasi ing, t hem

i s anot herngrﬂbgdi ment  of t%e resent invention. The sane al so applies to
t he enbodi it agmez?%greg%ﬁ ?S‘F{)i C proteins are present in one of these
phases either onQdigpésifims RicofdesitBethevihverifon! @akdh ARe PhBETupledfer sive

substance or an active substance which supports the cleaning effect. To
this exient several #ffidocompenents may readily be produced by mixing various

powders or granules having various ingredients and/or different release
behavior with one another in an overall loose form. The production of solid,
single-phase or multi-phase compositions according to the invention can be
carried out in known manner, for example by spray drying or granulation,

20 the enzymes and optionally other heat-sensitive ingredients, such as
bleaching agents for example, optionally being separately added at a later
stage. Compositions according to the invention with a high bulk density,
more particularly in the range from 650 to 950 g/l, are preferably produced
by a process involving an extrusion step kown from EP 0 486 592. Another

25 preferred production process based on granulation is described in
European patent EP 0 642 576.

Proteins can be used, for example, in dried, granulated, or
encapsulated form or in encapsulated and additionally dried form for solid
detergents/cleaners. They may be added separately, i.e. as a separate

30 phase, or together with other constituents in the same phase without or




10 protein is intended to activate the rel evant phases oro@idigaryitages in a
detergent or cleaner consisting of nore than one phase. The rel ease of the
i ngredients to produce a cleaning effect of the ingredients on hard
surfaces or a textile-like material is particularly preferred fromthis

per spective 0 se of the enzyne _according to the invention to
achi eve the Z‘l@ %EBEQE or conplete di sdé ution of car b&%ﬂE&’@éIQﬁﬁﬁﬁai ni ng

capsul es, nore especially nanocapsul es, microcapsules or mllicapsules, in
li quid, gel-Mithaut spmpastiags Hrmiccosmasisuiaied enzymes and telbegrocessechia

i i ' he ,si gnifi f h |led rel f
Phe-encapsul SPug oty nedbakr 536 0% RIS BER 1 adiibuS R iins thsbfing ™ °
di scussed i nfigme 2dbrkinige 9@h,Nfor Thixangi® odiyTesbrays dyied! t icehtriigingPra&f erred

enbodi ment of the _invention when the ingredients are released to produce a
cl eani ng ef f ées0ldhilizatiomr §he pertictes ebtainedic thissway nermatiy have a paiticlrer

enbodi nMeng i %i%ﬁﬁgoa?%ﬂpprot ein or derivative according to the

i nvention for of raw materials or internediate products 25

in textile manuf adther encapsutatedr foreuisaapproppiatelésd protectirn) tien .erReities
materi al s angr I nt eElrredi ate products for textile production, for exanple
those based &P RDEH Copslituents, sHch @St hleachingn agartsniprt 8¥amMPley r@diRtt i on

and further : j ' f AGh L A e Ar ' S

and further EIERaY Yok IgH 18aba. {BEPLANRL P NAIPGER! ETRRes LS.,

5 extiles, 6 Z nmﬂlogp?wlgzg |6 m&aé%cam?%ggg |9 m_apooa;?mss,aqnmrmatr[gglle:s ]Ebe[n@6 _
anuary , i nyention are sui e r _renoving

the si ze?gi . é’%\%%’iaréf 69"3’;‘?-"@5415% fHYMER ot ?"io\‘fépﬂi?%raﬁed $Q‘P$ﬁj£. f%&not her

enmbodi nent o LN ' AT S ' [ : re

particul arl y%%(%ﬁﬁ);{)dﬁ'ogﬁgalrt\%ﬂet @Ir?%:h,aﬁﬁh\ﬁg %ﬁgﬂ.ﬁgﬁ‘]@{g{?zg?ﬁ\mS that they

use a pr ot ei anethetqrassiie eacapsdatiomgrecesshehich\sdants oot fréor al ixtiereyafng
starch, star swol len_ in.water or buffer is incubated ,with anylolytic

enoymes so 1 il SemgoryRudtingh Gesptiiogion SysRrSeRuel sidroh des ety o

ul ti mately maerlative)t heTBhiR8s deiipJoreser i Betdr§eht8Cor idErs Odfear €

preferably used for such a process or for one of the steps it 10 invol ves

where thERr BnEapytRtesl inpsteply or dhe starely derivative. Hene saghl sncapsulaiont ed
s Ence” L DRI LAMEN 8 CRERAE Spputlich BR1bISRSRE A et ©
the production of microencapsulated enzymes”.
Another method of producing a solid composition according to the
invention is tabletting or compacting. The tablets produced may be single-

20  phase or multi-phase tablets. Accordingly, this supply form also enables a
solid composition according to the invention to be produced with two solid
phases. To produce compositions according to the invention in the form of
single-phase or multi-phase, single-color or muiti-color tablets which may
consist of several layers, all the constituents — optionally per layer -~ may be

25 mixed together in a mixer and the resulting mixture may be tabletted in
conventional tablet presses, for example eccentric presses or rotary
presses, under applied pressures of about 50 to 100 kN.cm? and preferably
60 to 70 kN/em?. With multilayer tablets in particular, it can be of
advantage for at least one layer to be pre-compressed. This is preferably

30 done by applying pressures of 5 to 20 kN/cm? and more particularly 10 to




ot her enzynmes which require the sane reaction conditions.2gAmHuBhYI006
proteins according to the invention are particularly preferred where the 15
products which they thenselves formare the focus of interest. The

| i quefaction of starch may al so represent one step in a nultistage process

for producing-etd or derivatives thereof, for exanpl tic i d.
Anot her enbé@préﬂ?8§$6t he i nvention i sr}ﬁhe use of a pp%tcgﬁlﬁgﬁﬂmﬁi vative
according to the invention for the production of linear and/or 20

short - chai n & ¥hYsantec dhiableiaodeged, in thissway preferable has maweightof 1Qiattp,

anyl ol ytic ' C | hnyveni | florm rel atively high
nol ecul ar mg{ogit% h@ﬁ?g’&@%{g%@gf[gg? é P(’gﬁgw{azh%g%lgﬁeﬁi%gaebﬁem%ﬁ’gquaose- or
mal t ooct aosanfyahapeaimpluging raamd, svaretargulsr el yareitnaftherecd rel atively
short incubation_period. After a 25 relatively | ong incubation period,

! Y.. s |
there is an incr da8eLNZYMascand 48R @& PRteIR esseiial t@ﬁh@d@@é‘é’ﬁﬂr‘iﬂé@ﬁgsuch as
mal t ose gr o4 I bRk % : ti . Mher e
t here isga E‘g)lrr@i%:u ar |n£t1|t8é€rﬂ@s<t [ n(ﬁE:nert |ﬁte"§ giggf{aiﬁgﬁ %ﬁgdﬁgﬁgﬁ{(‘:@r}rﬁé\gpondi ng
vari ants of cpno¢rirated saxpmodisngr honaduesousnsalatioron mag/me atided rieditjuidn

conditions may.be nodified_accordingly. This 30 is particularly attractive
when pure c@ﬁ%mjﬁbsorarpésfﬁiforﬁhecﬁ?&'ﬁ%e@?ﬁor‘gﬁg\] é‘ﬁuﬁﬁl 'Em'cﬁ) %ﬁ/ 10356
79 PCT/ E POBxARMES In elicr RFRACT.e Mg bl dtstid, stispbhdibn %‘?@ﬂh&ﬁ{é@, Bt alsg"

exanple, in the formation of ‘solutions, suspensions or ge aving only
certai n phy#t gal fopnapenteneapsulatachfarmenbasiardried pewdére Bseh detergentst ei n or

derivatjye C ' to the.inyvention.for the hydraqlysis of.cycl.odgextrins.
5 Qycl ol ?fﬁiéagieggae%pgélgg JE%Pd'i"XQES’FPT i e ifa%eﬁcﬁvﬁ%%mg whi ch
those of 6, s@iventsBaf JeRsRITREPEEE. by Bitngle mikfrg @”%é/ngédiéﬁﬁx\hhﬂcﬁs (or
cycl ohexa-, -hepta- or -octa-anyloses), have theé greateSt economc

i mpor t ance. MAM Renptipduersbirdogar auterpptie unixer asusdchaor perthenfiesm of avors  or
phar naceuti%giuﬁgﬁtive principles for exanple, they are capable of 10

form ng inclusion conpounds from which the guest nol ecules can be released

as required. Depéndemgodimériteof the) thvehtien riredrjuidgdélifottieor pagtesdint s,
such infé)usi on coppounds are of inportance, for exanpl

product 1dn §PMPESHISNS §p dehigh arrotein e§$elz£i?éﬁ%thecinyea@%g’gglq%neé&fghm e in
S e T
been added in the form of microcapsules. Corresponding compositions
containing capsules of amylase-sensitive material are particularly preferred.
The use of amylase-sensitive materials and the amylolytic enzyme
20 essential to the invention together in a detergent or cleaner can have
synergistic effects, for example such that the starch-splitting enzyme
supports the splitting of microcapsules and hence the release of the
encapsulated ingredients so that they are only released at a certain time
and not during storage and/or not at the beginning of the cleaning process.
25 This mechanism can form the basis of complex detergent or cleaning
systems containing various ingredients and various types of capsules
which represent preferred embodiments of the present invention.
A comparable effect is observed when the ingredients of the
detergent or cleaner are distributed among at least two different phases, for

30 example two or more solid, joined-together phases of a tablet-form




according to the invention. Another enbodinent is the useefandafyf2viosi n. or
derivative according to the invention for the rel ease of | ow nol ecul ar
wei ght conpounds from pol ysaccharide carriers or cyclodextrins. 20 By
virtue of their enzymatic activity, anylolytic proteins according to the

i nvention ar _ bl e of releasingpw nolecul ar | ds
from ot her a%ﬁ%ﬂ@?g@i di ¢ pol ysacchar i-}cﬁs. As with t@éiﬁ@@%?ns
this can take £I ace at the nol ecular | evel and even on larger systens such
as, for exanplserdenUdrieRNsT e ¥aiQHsagENYIgs (within oihg §8Mes PRVERGIMRS ul es.
Starch, for ed@g;g i e bl r f ty ch
conpounds as, fo e@)gg%ng?. ezg\@ﬁéhﬂée%{@ﬂﬁiﬁ@steo%eg n%lf’%? ?ﬁ?&%e%&.ﬂn 0
reacti on m xtdiskgasherdedndhed deterderits emre- aldeadyngnetvor agkhe sthidtyc ofitarol | ed

Locordi g to AREOMIGEAERS GO ARG REBURREnprRsS in STRaTaY T by o
or derivasi veadivaféilion @ %@eﬂﬂﬁﬁé@’wtr@%g ﬁ@gﬂ%ﬁ;ﬁg@@% &9 ahtylad0dn @39 to

the invention for the production o d I ngredi ents. The use
of a prot ei n eMsane ar coatinger thecamyladesensitivemateriabis dreiategralurboef ani nal

feed ingredi S not her .enbadi ment ..of the present jnvention. 5.

Wher ever staﬁ Sc?ﬂiasﬁaféqscgn-gﬂﬂ'?g S(‘?aP%ﬁ{/SF&PE'E)I%tPaQY(HOLYEISeE‘&sph?%dei ents
of foods or ajigstibnideaftegratesaMdcordihgly, el iiyd b tHBPYnAnd 288edtR to iHe
production of these articles. It increases the proportion of nono- or :

ol i gomer s i n R¥griionofor dhisheupsemis ia prefriredwerobodimrerieot dhe herelsenef it of
t he tastegq diiﬁ’\geﬁ'h{ow lity or consistency of the food. This nmay be necessary
10 for the production of certain animl feeds and al so, for exanple, in the

production of fruiThg rigredientd of detergémelcldarasts dré dthe duitvbly tof supspayreri ¢
sugars is to be reduced and the |evel of sweet_ and/or nore readily soluble

sugars i ncr &i€cnotiaeinaihsicPeriormaneed B syneroistie yssrof amylesgiang rch
and/ or prodyg] ; j i al Iant this
ot nel pi . 18 qTRRercilFe"RY RERHR ciforitTn HhdiHeRGE' & dltidesf, Bt | Mom
bread and cax@egiléoneryateht capghication eWe» 0V9/68035.st & iiscaled flewiwn that t hi s

end, the are suitab added,to t he dough before baking. Accordingly,
preferre?g5 e%ﬁpﬁ‘@n‘f"b}%‘f Ca Sirprlkanaausi, %dﬁ%@%ﬁ@'h%@?@viﬁ#’%"cﬁ&ﬁt’otei ns

polyglycosides for example, can stabilize and increase the activity and the

stability of enzymes present, cf. patent application WO 98/45396. An
amylolytic activity essential to the invention can also be modified, more
particularly stabilized and/or increased, by one of the other constituents

20 mentioned above. Accordingly, correspondingly adapted formulations for
compositions according to the invention represent particularly preferred
embodiments of the present invention. This applies in particular when the
washing or cleaning performance of the composition is increased in this
way. '

25 The basic concept of the présent invention is also embodied in
processes for cleaning textiles or hard surfaces which are characterized in
that an amylolytic protein or derivative according to the invention becomes
active in at least one of the process steps.

Machine cleaning processes are distinguished by multistage
30 cleaning programs, i.e. by the fact that various components with cleaning




according to the invention are used for the production ofadypadnasbs 20
confectionery. Another enbodinment is the use of a protein or derivative
according to the invention for dissolving starch-containi ng adhesive

bonds. Tenporary bondi ng processes which are characterized in that they

use a protei O%?Hﬁéjs ative according to the invention re_Eresent anot her
25 enbodi ne ()t %resent i nventi on /Besi-des ot her n&tGt/EPURER% s,
starch has been used for centuries as a binder in paper manufacture and in

t he bondi ng astivitly Bfe:applieipthesartigies tpaprecleanedsat différenttipies dmymfome
exanple, to _gr i Cc d_books. Qvuer__1l.o0on eriods,, suc apers. _can, becone
vvav;rpor can rogg u?’d@?‘ ngcl?r?%%/oqrgb?%p]'eﬁglﬁén%é‘?plguérhqgg (ﬁrﬁ?@{]gr%f for
exanpl e, r esndtititighdl fodd prdpatftichaumity. YORGRE o074 réteths @Q&fnﬁgpty 08359

conpl ete destruction. To restore such papers and boards, it may be
necessary t &NQiiRENtioa, by irdem ek ihair eapanatiqactvity, arediemselves wapableasi er

b h | | : | . l.avent i ot abl
ool ymor 87 st iRacREd, CabhfoRiEha ARG Rafts B il W bAMELEY SarefEE™ ' ©
thereof, 5 @bsensedfattadieats vestimr ingsidients Tuharadteristicl of Hefitgéhtssér have to

be swol | en Qin wat er and then dried after application to the surface to be
gl ued so th&teaners, sAccQiingly imensygmbodinaentrpt the Aesenlc iveatiag, €o t he

i nvention may;dMne addsRinkC ap,a u ' | elyd-0 Yanf I uence
t he adhesive propert?@gbopt espg)srte ’or rreoa. ﬁm\@r&,ﬁ?n@{a&a%ggf ng in

addi ti on tosekicted i Whittt & Proteirt esesntial TotHeeinaddiish totstdretheasdits fon aor der t 0
stay inactive on the or, a Jogaqqti me after drying, for exanple for

f f
afewy r_s.cef%_m p%qlq%@ﬂﬁgﬁlg(ﬁaggc[pﬁnpg : W6 CREPMHESt i ons, for exanpl e
through noi steni Fgefrall BebddfREnisCoffid ‘b@éé’eﬁthﬁv&%ﬁ@rﬁ?n& J:I%Eﬁ@gdat e and

hence to induce dissolving of the paste. In this way, t u rface is
easi er to s@pegessesf msliding manalbbut especially mMechine ceasing processeyne

2000 8 19, R o KRRl Uil AV Belbl o R A abeber S o
for separat tdiehd evedtios beabiries! RutivEiR R Iasst YneranBlfodesd Glepanddat es for
.a mcrobiol ogi cal screeni n% for anyl ase-formng .
processes may be both process for cleaning textiles or comparable
materials and processes for cleaning hard surfaces.
As shown in the Examples, the o-amylase from Bacillus sp. A 7-7
(DSM 12368) essential to the invention is suitable, when incorporated in
appropriate detergents or cleaners, both for increasing the washing
20° performance of machine detergents for textiles and for increasing the
cleaning performance of dishwasher detergents.
Accordingly, other preferred embodiments of the present invention
are any cleaning processes, including manual, but especially machine
cleaning processes, which are characterized in that a composition
25 according to the invention is used in at least one of the process steps.
Such processes may be both processes for cleaning textiles or comparable
materials and processes for cleaning hard surfaces.
Quantities of protein or fragment according to the invention
particularly suitable for Use in cleaning processes, for example in

30 conventional domestic dishwashers or domestic washing machines, are




m croorgani sms with the selection criterion growth and haedn@aiBloogn on
agar plates with starch as sol e carbon source included the Bacillus strain
25 Bacillus sp. (RNA group VI, alcaliphilic) A 7-7 which has been | odged at
the DSMZ (DSM I D 98-587, |odgenent DSM 12368). The cul ture medi um used was
YPSS nmedi um t gl ni 15 g/1 soluble starch, 4 g/l yeast _extract, | g/l
K2HPO4 and oﬁggﬁ“% x 7 H20.  Aftér'Baut ocl avi ng, tﬁ’@yﬁp\%éoaé?@jgusted
to 10.3 with 20% sodi um carbonate 30 solution. Quantities of 25 m nedium

wer e i ntrodu®dl mg te 43®migl of the@mmyloigtic paotesr gr PapBenDpofelasE0.(8omg
PCT/.EPO1/ 083 nmeyer flasks . .w th chi.gane and .J.nocul ated w t cul ture
of Bacillus g%%dA%:ig %@ngrﬁzg%@?ulﬂﬂyc(ﬂ‘o aﬁ‘gog%ﬁ'o&mﬁ’i&ﬁﬁ aﬁ%@l 1(‘jar
plate. Cultignayineorsgrhant' pedGpplitatidri.h shaking over 48 h at 30C/ 200

r.p.m 5 Exanple 2 A singul ar enz%@rzs_ was obtained fromthe culture nmedi um
through the fol |l dionre poskible ambedigtantsof prashing wclaandng girocessasufarur e

super nat aat ; i up L el n . 0T tris/ HC
urrer ot o eles, Bt HARP burtadH, BB colFeRriciig R fPpE> B Eaddrs s,
exchange 10 (iteravadtolinug Bindqreferablyf(.005 mdep Bang et liler(Ast ligedirehaleer sham
Bi otech, Freiburg) with 50 mMtris/HCI buffer, pH 8.5 as eluent; |
rebuffering PERVEchio beypardicuiadhitsitabig) fon 8 anotain ssgantidatonthe pyention.

gl yci ne/ NaCH . 0,rai 0 u cia- r

Bi ot ech) ; anlecﬁHHelﬁ lxhﬁgg}cﬁﬁe%ﬁstgggrgéﬁﬁﬁgﬁ I%ﬁ% @ r {%ngrtﬁaggipng\gn@r sham
Bi ot ech) 15 irsiemffonheinsaiher lsuithbie embedimentsywilich canesponiding ivaluesahtay

gradient,of 0.fo 1 N. Cl, The anyl ase eluted at ca. 0.25 M NaC . 2.6 ng
of a pro'{(gi n%é'@%‘%ﬁ@dﬁgﬁ &ﬁi gg%ﬁg‘l"@ﬁr ?Qﬁ‘cﬂar@fwﬁﬁpt'h'rse%%ﬁ@d'i‘tﬁm as
determned b ({% h S b Stwiginds =0 i :

bi dui nol yl - 4?‘2&%%& g%/ I C Sggdl)r%mﬁ@%;% pr ot g??l 3@35505#58\{% c%fow%seh B%lﬁoer by 20
SDS gel el ecforoytvalbsite aanhecquantity @f detdrgsnt aeer uséd foiematichinengleSniBg

pol yacrylic ﬂgl el ectrophoresis in an 8-25%gel in the PHAST(r) system
( Phar maci a- AREYSRERf- and in conparisons with relevant size markers, .the

anyl ol yti c enzyme TheogsBafid lpasteRP acfording tOINE Hdefion bR Roffidatiehar

wei ght of 58 kD. 25 According to isoelectric focussing frompH 3 to 9 in
t he PHASH] r) acegislingriq Hiainvenitian Aspresanty anotheri erobodimernt ofgberpreserts at
6. 0.

invention. This use may take place by machine or in any other, more
particularly manual, way.. This concerns the cleaning of all kinds of
materials, more particularly textiles or hard surfaces. The protein essential
to the invention may be embedded in a formulation of other detersive

20 substances or, depending on its nature, may even be largely
unaccompanied by such compounds.

Another corresponding embodiment is the use of a protein according
to the invention on its own for cleaning textiles or hard surfaces, more
particularly in a multistage cleaning process. "

25 A preferred embodiment are any potential applications where
compositions according to the invention for cleaning textiles or hard
surfaces are used.

An important use is characterized in that the amylolytic protein or
fragment is used in a quantity of 0.02 mg to 400 mg, preferably 0.01 mg to

30 200 mg and more particularly 0.02 mg to 100 mg per application in a




The anylolytic activity of the purified enzyme was det er mg\gshubdy 2008
so-cal l ed DNS nethod, i.e. using dinitrosalicylic acid. To this end t he

ol i gosacchari des, di sacchari des and gl ucose units rel eased by the enzyne 30
in the hydrolysis of starch are detected by oxidation of the reducing ends
26 January %&%eﬂz}? 83@10356 83 PCT/ EP01/.08359 wi th dinitrosali cg@ c acid
(DNS). The i P f col or devel oprre_(th S proporti(ﬁ{éT/EP@V ¥unber of
cl eavage products fornmed. This test is carried out as follows: after

i ncubat i on &Iswﬁer@ﬁmlr@mhm with 100 pi 1% sol uble starch in

t /Itbf 1211 11. 6 deto |

[ tor. pit adj ust dde R o BripRachy SebiedisS Meoturb do e et
sacchari des o@lhfapl@wi;ﬂorzp@lrﬂwrsm:ﬁg @ﬁote@ﬁvélé@@r%%n&%r@htue@b@oﬁ@élw i on
(8.8 g dinitrosalicylic acid, 915 distilled water, tartrate,
334 m 4. 5ydelendents Drg claaiensn af s@lsmmwtmg\f seiid dthﬂsleﬁg wn% a&mylaae- bat h,

b t |
absor pti gn i3 RH0L IELHERI X ACHESE ElrBlndAl ABARRLAThoR ohlAMndf} Val ue.

The assay. is calrbrate osSeé conce tivity

I s expresseafitme prasent athentiog. Thegaszané bissesppiestelthe eaibdiimentswhemnd i .
According to Is.test, the protein of the Exanples clearly has anylolytic

activity. r?”f'ln@ W’%Iﬁrm%arq Reesglt i PRg Ocﬂélf'%‘ﬁrphé%ﬁ$ ﬁ'ﬂf'%" an fhgir oy serves
as a par a”Etcﬁrth%'Ehébhﬁntﬁt ﬁp'lb%\%ty ofb Bﬂ‘%reﬁé%@vé'rgﬁ%té( 8:}1'Sanc€&ﬂ) gtions.

The tenperature st of e enzynme was neasure
i ncubat i ons sabstangk vdﬂcli@upp@rts ﬂt&ml&enmr@[am eTo3his, extent, Ma&@r[alyttche

activit){ls at, L east .85 At 40C, nga ase gasMs m of ., 90% 20
i tualOnoPioteiy  JptSaeed T Aetgate, e RELv St pases, oF oIhok PRESRIN Gy oo
above 60C, 'deté’fpgﬁf Méaﬁeﬁ%d%{rﬁ &%ﬁ?ﬁ-:f thantdnd rYasebUThéFé[éJTa?é‘éﬁth%O%

residual acti at 80-90C. The ytic enzyme fromBacillus sp. A 7-7
(DSM 12368) ln@’edlemg@ grosimblaeclaanmg affgah of thef ingredient® evnbard swerfidzesed f or

stanl o, At grieriEAe Rlerafs aaer biaSet ok Mefbipyan dthos

al t hough the enzyme géé |df thasendyphe échéfd:@%rtﬁé'lﬁvéhtuﬂﬂd ‘éich}év@ttHéH 5 and
pH 12. For further characterization, the adverse effect on enzymatic

activityd oPapislarmtampliets dissiohsionaet eabohyditie-sentining capsolesigneriegent s,
especially nanocapsules, microcapsules or millicapsules, in liquid, gel-form

S

or paste-form compositions is an embodiment of the present invention of
which the significance for the controlled release of the encapsulated
ingredients of the compositions has already been discussed in the

20 foregoing. This embodiment is a particularly preferred embodiment of the
invention when the ingredients are released to produce a cleaning effect on
a hard surface or a textile-like material.

Another embodiment is the use of a protein or derivative according
to the invention for the treatment of raw materials or intermediate products

25 in textile manufacture, more particularly for desizing cotton.

Raw materials and intermediate products for textile production, for
example those based on cotton, are finished with starch during their
production and further processing in order to facilitate better processing.
This process, which is applied both to yarns and intermediate products and

30 to textiles, is known as sizing. Amylolytic proteins according fo the




30 investigated. After exposure to 10 HPE/ml of the protegsgnoaniaoase(r) 26
January 2005 WD 02/ 10356 84 PCT/ EP01/ 08359 (Novo Nordi sk Al'S, Bagsvaerd,
Denmark; the HPE units can be determ ned by the nethod reported in Tenside
7 (1970), pp. 125-132) and 0.1% SDS for 15 m nutes at pH 10150C, the

enzyme shows 74%re5| dual activity. After exposure to 0.1% SDS under the
sanme conditi oMOPBACESS 15 5 ninutes, 5008, the enzyme hBETHEEH1/883Eal
activity. Still under these conditi ons, it has 10%residual activity in

~ the presence ipfedtionVd&EBTsuvitatde 65 %enesiinty dheasizeyiiey the stmciprestainieg of 1

mM EDTA. Exa Al 1. ol ecyl ar - bi ol ogi cal process steps follow
standard met E@ra’ge"%\mq%efaﬁﬂs '&5!93'“ bed, for exanple, in manuals such as the

manual by FrltSChAnﬁﬁ@Pré?ﬁlKo:ﬁﬁ%nW'tﬁb'lﬁvéﬁ'ﬁdﬁ |a‘?'<§l Bb &L R IHY%M 1989

| aboratory rmanual”, Cold Spring Harbour Laborat or Press,
In order to cEBEdiMere mrélcu@lrlya‘m poodiging g&qamhcwhlch aneeclmfactermed 15

obt ai ned ign and n accordance with
Exanpl e 25wa2‘?‘§ P h%tm ee%PBﬁ“? ‘{aﬁvgtaﬁgﬁgﬁ hﬂﬂpnlgﬁeg rated by
denat uring SDS pol W@crquefpmgeétaﬁihe@tér@ﬁfw&@hsln WhieRTort BRTeTas igaUubed N9
- bands had been_cut out fromthe SDS pol gacryl am de gel, digestion was

carried out tw%tamwlpwclqen@im@ sphthat ¢bal polispenheridects spliteintesmalieed by

Fol | owi ng t e oAty uRRGN SRRERY Thicd e Chemeyiiits AERORRG" 0 JIY,

fragments obtiaveretibri ard preferahyy uBdd f6i SUSHBRITEYESS or EIMNbAEIST Aldstepl IECN CON
TGG 25 YPSV| YGDYYG PTH 5' - CA ATN CCN TAN TAR TCN CC-3' The

correspoﬁgl ndN¥RINES WALk theiR B‘PPH@'F’%C%P@P@HF@ rallevedhemote b eieadivr no
e 7k i OB A I SRS P,

on the right (N stan for an uar
02/ 10356 85 R!XBM&FP@;LMSﬁ&Bepraré:t@lbeTntrﬁﬁlstte.thtlﬁo faoprodess stép Id adcﬂmh; tdor A,
Gor T). Fr om 81[ rg%lzg/% prvevRﬁ:rhereqCur?Feot es %g%e ?Qéct?gn %%%Idltllolrjig S%mylolytlc
proteins according to the invention are particularly preferred where the
15 products which they themselves form are the focus of interest. The
liquefaction of starch may also represent one step in a multistage process
for producing ethanol or derivatives thereof, for example acetic acid.
~ Another embodiment of the invention is the use of a protein or
derivative according to the invention for the production of linear and/or
20  short-chain oligosaccharides.

By virtue of their enzymatic activity, amylolytic proteins according to
the invention mainly form relatively high molecular weight oligosaccharides,
such as maltohexaose, maltoheptaose or maltooctaose for example, from
starch-like polymers after a relatively short incubation period. After a

25 relatively long incubation period, there is an increase in the proportion of
lower oligosaccharides, such as maltose or maltotriose for example, among
the reaction products. Where there is a particular interest in certain
reaction products, corresponding variants of proteins according to the
invention and/or the reaction conditions may be modified accordingly. This

30 is particularly attractive when pure compounds are not the main concern,




(DSM 12368) as matrix, a ca. 1,000 bp large fragnent was sipddubheshos th
this primer pair in a standard PCR For storage, this PCR fragnent was 5
cloned in the vector pGEM Teasy(r) (Pronmega, Mdison, Wsconsin, USA).
Exanpl e 4 Using the nonradioactive DIGH gh-Prine(r) |abeling kit of

Boehri nger ej rmany: product 1245832), the ‘[E_‘lﬁ e 10
f ragnent m%ﬁg}ﬁggggﬁ directed as a probe. For sd%@g &11885%?
hybri di zatign, chronmosonmal DNA of the strain Bacillus sp. A 7-7 (DSM
12368) was dptirathgrimixires of similar ¢asnpewngsmes Xoa example.saghe foedatiom a

0. 9% agar os h 4~ He t r mblotter to a
posi ti 8e| y @f%?’é‘%@“%y?gﬁ%nﬁé%%‘%@%@%@% @%%ﬁé?ﬁ%w?g?% ¥$-di zdat i on
and i mmunol ogi cal Astether embodithenthie theRidg ap agitbtdis @4 dRSivative Becyliry carri ed

out accordi 38 to,.the directions of the DI G H gh-Prinme(r)
Label i ng- and® B¢ &nengan denthedivdrplysis of cycloderddsr i nger Mannheim 1t was

f dth h [ L. atly ca. .3,.000-4. 000
arge | DRA secti qrtiaiififs SebbeFStvdbial, ARRG Slcokerfarides, Al oo,
agarose 20 gghichnHosdensl 705 &giudost MoNEHr, tﬁ@%@?ﬁ- bhiqRyBlodeseidd i s DB

104; described in application W 91/02792) cut with the réestriction
enzynes XbdOf Cxa@hrie-|-hepta-cor tpatastvylaseshnhave de grpdtest ecogamiose

sy e o o rogi . e b ouah
naio  Tor matitpetiaRod: LR nvBRILRRE B0t Beiede Sial BE Rt Bt VRS cof ate
carried 25 drhphasnucaital nective . pincipRise fér BRAnFASUBNS) e ObapdifePbpsni d

obt ai ne(‘il was carried out by standard chain term nation nethods. The
pl asmi d1Rond@imies Hislysierdompaynds &ope which3the2 goest imleciies opan ikes t he

1,545 bp | ar e, ko e i nt ki z J 5 2/ 10356
86 PCT/ EPO1/ g%gg&mﬁugcﬁe‘#@%ghomﬁéﬁ%tédgﬁgsﬁg HE (gt 18'?%%@1’[.%%80&& n |

protocol of ingredigmtssanth implusionatorapourids bhe of mporsmsy)dsr exaapipdet i de of
516 am no agj e sequence s shown In SEQID NO 2 in_ the

sequence pr %S(PB‘Pé)JCt%ie&fr:fB})gﬁuiP%r%e@ﬁPa’o‘éﬁ pearmelic pradusts fanreramate d

oduence 1 I okEsRenalaloakEs P Ene REIRPDIREIEIY B ILIR0 o1

t he BLAST nef hogrediemts bt olyalodextriak. is a practical application for proteins
according to the invention.

Another embodiment is the use of a protein or derivative according
to the invention for the release of low molecular weight compounds from
polysaccharide carriers or cyclodextrins.

20 By virtue of their enzymatic activity, amylolytic proteins according to
the invention are also capable of releasing low molecular weight
compounds from other «-1,4-glycosidic polysaccharides. As with the
cyclodextrins, this can take place at the molecular level and even on larger
systems such as, for example, ingredients encapsuléted in the form of

25  microcapsules. Starch, for example, is an established material for
encapsulating such compounds as, for example, enzymes - which are to be
introduced into reaction mixtures in defined quantities — during storage.
The controlled release process from such capsules can be supported by
amylolytic enzymes according to the invention.

30 Another embodiment is the use of a protein or derivative according




Nuci. Acids Res., 25 (1997), pp. 3389-3402) carried out s Jahuld- 060
characterize the enzyne as a-anylase. At the protein |evel, the honology 10
of this protein to known proteins is between 71 and 95% i dentity, as shown
in Table 2 below. Table 2 Honol ogy of the enzyne according to the invention
from Baci | | uag gA 5-7 15 (DSM 12368) to the nost simlar and ot her
representati 889 f83A8; expressed in %0 dentity at pr &eIFERWVES359 D
stands for the entries at the Swi ss Prot Data Bank (Geneva, Swtzerland).
Or gani s DI ddaithe inveniomfordhe grogictionsst f0o8F 8a6/0Bfoad rajregibhtsus WO

96/ 2387391 B. lichegniformsP 0627872, B. |0l j,quef aci ensP 00692 .
sf ear of her nophi : us %B%%f Wﬁ’?%lpicﬁn%ma%%tf r #%P@?ﬁﬁ?iq@rﬁ%féeﬁs i s
shown in Fi g.anbforahihfiefeel iMGrRbRIMS 18" 8ndthBRYAABSinfkht! BRlthe Oprekbit basi s

of the substantial accords, it nust be assuned that the enzyne according to
the inventi oMVeNti@hso an a- amylase. This is in line with the original

i sol ati f th f t - dj ' X Exanpl e 1
and ¢ he dPscover y SPereer idich B Farce R oM vAPAR URYan Tl 5 t ne
i nsert - car r yiimgrediextsrofl fdodsasrurinal fectize aRtardABIEE ach0Rp mAY) B2 uted%ér 87

PCT/ EPO1/ 08359 properties of the anylolytic protein obtainable fromthis
product i on sth@irfodugianeghiinsenntticlashodleinsreases thiel propppiion of AENg-EXanpl e

5 Exampl e 6 Ligptiers 3 reiafict I B pATARERE MRt WRCATEN 68 16 g bEREMATP L
the four difiietaste, digestibifty( ohoondisteacymithe)food (T ridypbesnaddsBagocoa),

C (oat i&aﬁgs ith cocoa and a little mlk) and D (patato starch) and,
using th PreePregiisdiop, dpeedain gnaimal feeds @nd;also. fier srpmpiens Here 10

| aunder onet ey : kNG ; | r ratio
of 1 12 vas. BPEER itiBRS HIReS! AT Ris (Tile IoVeLYTemefic SR " Ti
dosage was 5i8® becseduted pad the ldwal of siveeyant/grenoild teadilpastuble gugars The

ter hard 6 hard : I
water hardnege ¥es.d _[%%r _gggve-%enq{%%%d application for liquefying starch and/or

producing ethanol may be regarded as an industrial variant of this principle.
15 In addition, amylases also counteract the loss of taste from bread

and confectionery through staleness (anti-staling effect). To this end, they

are suitably added to the dough before baking. Accordingly, preferred

embodiments of the present invention are those in which proteins

according to the invention are used for the production of bread and
20  confectionery.

Another embodiment is the use of a protein or derivative according
to the invention for dissolving starch-containing adhesive bonds.

Temporary bonding processes which are characterized in that they
use a protein or derivative according to the invention represent another

25 embodiment of the present invention ,

Besides other natural materials, starch has been used for centuries
as a binder in paper manufacture and in the bonding of different papers
and paperboards. This applies, for example, to graphics and books. Over
long periods, such papers can become wavy or can break under

30 unfavorable influences, such as moisture for example, resulting in their




The control det er gent for A, B and C was a basic detergerds Jantirytdoes 15
follow ng conposition (in %by weight): 4%Ilinear alkyl benzenesul fonate
(sodiumsalt), 4% Cl2-18 fatty al cohol sulfate (sodiumsalt), 5.5% C12-18
fatty alcohol x 7 EQ 1 % sodi um soap, 11 % sodi um carbonate, 2,5%

anor phous Y isilicate, 20% sodi per borate tet rah drate, 5. 5% TAED,
25% zeoli tiﬁ&[ﬁ%@éfébol ycar boxyl at e, % 5% phosphonat eP /Eri?odf%ﬁﬁ ar foam

20 inhibitor, 5% sodium sul fate, 1% protease granules, rest wat er, opti cal
bri ght ener , CREWNetgedesirtion. Foto rastorarsushs papens sodi beardsarit oway eyl ases

dded
TAU of - any! BRERErIE HifonRoid #s REIab R whBE S Rte SR BGRRASR 1V v
in TAU was tgtthendseeds anu%ummommbn‘eue@c@ordzg; B tHeo ventibn Ml égdigpieaosi de

of which the term nal glucose unit is block by a benzylidene group which
is split by P&Wﬂ%@eslﬁh a3 8tarph gr cetyrsapnd V@fpgégu@t&ndenww@ﬁ.tbﬁraoﬁ turnis

[oacter 81« aré Ded dXiddribiie8 M HRTes ITHIRRIBAA e fide DO R B inTl2S2 ' 0

form gl ucose an rophe € quant rophenol Flased is
t hus propor in wataebr armi thiea drind alter Atblieatiow itd the Q’dﬂ%mm glmsak so fhatitr ried

out, for exa ott_Quick 26 January 2005 WO 02/10356 88
PET/ EPO1/ os%ng e 19 1“2‘? )Sugééb Tb%t?d*tzty“lﬁ‘aﬁﬁcoralﬂé feothe 'Q\Bﬁl}'on THRY PhRcr ease
in absorpti aadedd8 sueMar BqliBSus %%%p@?mé‘iBHrlﬁ dref) fLS cQ c?%ht@sﬂno at 37C

agai nst a blank value using a photoneter. An enzyme s wn
activity i spepstties of thmpabteaformed( f bhowermhstel&tﬂxdnw (rr adcmtloastbahl(sr) of

Ge i th 5. act 0, TAU t b
ot ot 1 niP ¢ niihelny 7o I aridad 4o 460 abtes g sk o Y, Ingglirhen D enzyme
concentrati gorface idr& Ioﬁb%ﬁﬁ@%ﬂer E;&ﬁn%”ﬂb} ekartngre e eV ng&ﬁ@r de}ﬁhdll%dt he

invention from Bacillus sp. was conpared wt
Ter many! (r) Ch@ngesmipl tha)arablaandlylons_Ldon( mp@%mwgh nNrnsIenlNgr das keA/ S,

Formilat i onloR0TS ALV/A G APUAECa: 4 RE6r idle S8) beBrS R Molte GRarR adoed

anyl ases. | of tmep@stes dRtthExaap| the gllﬁédvévrfa%éﬁﬁ Se&ferttbesépﬁﬂéiecﬁomrthbhe
Cl ELAB system was neasured before and after washing with M nolta CR 310

in 15 tonparbebievilnfhis moassmrtheaizymenaecasdingdar ezememtwnlcbmwgmhe
aitrer encesird rhyi6iyi€ Sibity, 0481 264 Hifarsfitg Adbnl th ZRGootaRFbOKGRG" the

process or as a so-called “switch” for separating the glued article.

Examples
20

Example 1
The candidates for a microbiological screening for amylase-forming
microorganisms with the selection criterion growth and halo formation on
agar plates with starch as sole carbon source included the Bagcillus strain
25  Bacillus sp. (RNA group VI, alcaliphilic) A 7-7 which has been lodged at the
DSMZ (DSM ID 98-587, lodgement DSM 12368).
The culture medium used was YPSS medium containing 15 g/l
soluble starch, 4 g/l yeast extract, 1 g/l K;zHPO,4 and 0.5 g/l MgSQO4 x 7 Ho0.
After autoclaving, the pH was adjusted to 10.3 with 20% sodium carbonate
30  solution. Quantities of 25 mi medium were introduced into sterile 100 ml




respective tests. The average values of 5 measurements args $dwauR:20bBey are
a direct indication of the contribution of the enzyne present to the

washi ng performance of the detergent used. 20 Table 3. Basic detergent

cont ai ni ngABCD Anyl ase essential to the invention29.326.020.915.2

T 1(r)2 717.412.3 Duranyl (r)28. 623. 420. 214. 2
Bih???‘éz.(?zz. ?g&%’fg’.gEécOntrol ‘V\A'r?hg)u% &R/l ase22. 922. 211PGTERPEPEIRr d

devi ationl. 30.61.42.2 26 January 2005 WO 02/ 10356 89 PCT/ EPO1/ 08359 It can
be seen that Erngnraeyenfasks witbehiBaoe landdneqilatedwith ansiiurd 28 BaYillps sguces

distinctly beft | f n Inst soil Bt any. of .t he
three refere%eﬁZni@m%)n@b%hégat ﬁggns%'fq“@ " E’shY S EQ%@WJ@R?- o

i mproved wasiCumgvatird wasraeed vit With shiigng iovel 48th 81 300/200 rpaHgh 5 this is
still well above the conparison values w thout anylolytic enzyme. This

result is all the nore conclusive insofar as all the detergent |
“formul ati 8ns gesh ﬁﬁont ain a bl eaching agent to which wild type enzynes
are general ly veré sensitive. 10 Exanple 7 Cotton fabrics were treated

under standardi zedA cinglilan ensymé twas obtained fiopatthé |cuitare whddiueotea)gand C
(oat fl akes wgtt} cocoa and a little mlk). . Launderoneter testi ng{ was
carried out 48eillowingusificatian stprsH srerdbitatios: of hefuliuge suParatat Wtthe! y

in %b [ ~ | L4%0; n syl £gn v | € ahol
g:ﬂnf a(; e?/ 2&%6%?%63§$I§$e@ é}ll'li_%%tgﬁ aé‘?gﬁ a c%ﬁoWlt%gfgo%ngL%%g%@o{%?te NaA,
10% Na car borbalgsis5%gaimstmésd cmMpoltnsgidChobkuffat, e pi-SoBdl; amatipn CeaEharigeo
trisodiung,citrate di hydrate, 4%citric cid, 1%partjcul ate foam

b bt o0 1 B BRDBRIORT ardh oo Sl Sp ol o (PhEUPACABREAR sal ¢ s.

L W gk s o o S
activity per dfither aofylageshohtaming , bragkdetosighi agdinsy 2thanM glycine/NaOH
buifer, pH 10, in PD10® columns (Pharmacia-Amersham Biotech); anion
exchange chromatography on Mono-Q® (Pharmacia-Amersham Biotech)~
15  using the same buffer as eluent with an increasing salt gradient of 0 to 1 M
NaCl. The amylase eluted at ca. 0.25 M NaCl.

2.6 mg of a protein were obtained in this way from 250 mi of culture
medium, as determined by the BCA method (bicinchonic acid; 2,2'-
biquinolyl-4,4'-dicarboxylic acid). The protein was shown to be pure by

20  SDS gel electrophoresis and coloring with silver.

In denaturing SDS polyacrylic gel electrophoresis in an 8-25% gel in
the PHAST® system (Pharmacia-Amersham) and in comparisons with
relevant size markers, the amylolytic enzyme from Bacillus sp. A 7-7 {DSM
12368) has a molecular weight of 58 kD. "

25 According to isoelectric focussing from pH 3 to 9 in the PHAST®
system (Pharmacia-Amersham), its isoelectric point lies at 6.0.

The amylolytic activity of the purified enzyme was determined by the
so-called DNS method, i.e. using dinitrosalicylic acid. To this end, the
oligosaccharides, disaccharides and glucose units released by the enzyme

30 in the hydrolysis of starch are detected by oxidation of the reducing ends




nmet hod described in Exanple 1. The anylolytic enzyne essem jspuatydoBe

I nvention fromBacillus sp. A 7-7 (DSM 12368) was conpared with

"Termanyl (r), Duranyl (r) and BAN(r) (manufacturer: Novo Nordisk A/'S, 25
Bagsvaerd, Denmark). The dosage was 4.45 g of the particular detergent per

liter wash | }],quor. er washing, the I teness of the washed fabrics was
det er i ned Wﬂ)&{éog\% way as in the cedi ng Exanpl £CTHEE 883 %nces

obtained are set out in Table 4 and represent the average values of 5
measur emrent ity diitresalicatiai atid {DNS). di Fletinfengity anfi ooloofdevetoproentr isbut i on

of the parti . ry. 2P05 02/10356 90 PCI/EPQ1/ Q8359 enzyne to
Che neshing AidedioREl JEHE" YurBE> of Teidadde Hpdlets nbed” 4 dis desh &

cont ai ni ngBCarded/ basss fsivaat i dter titcubgiohfeT il ntel€olation with 100 i
Termanyl (r) 29, 315. 0 Duranyl (r)29.216.7 BAN(r)28.915.6 Control w thout

any| ase28. 514e SSOQ#laﬁ?%?E*U&/F%/m@lﬂ?ﬂ%lbtﬁ%. 6n (b%‘[éeﬂelﬁriﬁ h‘ﬁﬂ Ttk g
- | f i. 7_ . . . . _
Getergont 1 OTARIERY 0 Ber M Gl NI E NaBH bR AR ERSEl RECsoi 1 s

and C than &ny reflutdtt saettearzizseanayidized forak®Ineing. 40 100tC ogith Jo0i g wer e

soi | ed under andardi zed conditions with two different types of
commer ci al | P@\%ﬁoﬂ-&!ﬂn erdipiyesaliqyiic acd.F915 ml distiied watesr25at-Ng was

then carrie reao i ; : o] used was
Lhe g ¢ goridle e LRPAIRNEON, BPIRCAUN dlifief RRERalfE g los o ps v
t he vari ous ba#ist absorpien is fphotemeticeilpnddtestes 26 546r amaddaihst m blenksane way

as in npl e, 2. e detergent.was used in the same dosage. Aft washi ng,
t he whi @negglug‘f EFIE'@ e ‘F%{WV?I@Q Yias? Ralione goncentealippassries inen t hat

of barium sutidityeisvbiFBs @ inshA s dlichey! shigarkP@%sed on maltose) per min.
and mi.
. According to this test, the protein of the Examples clearly has
amyloiytic activity. In the following, the activity determined in this way
15 serves as a parameter for the stability of the enzyme under various
conditions.

The temperature stability of the enzyme was measured in 10-minute
incubations at a pH of 10. At room temperature, 30°C, 40°C and 50°C, the
activity is at least 85%. At 40°C, the amylase has its maximum of 90%

20 residual activity. At 60°C, the enzyme has 50% activity. At temperatures
above 60°C, it undergoes a serious loss of activity, but still has 10%
residual activity at 80-90°C.

The amylolytic enzyme from Bacillus sp. A 7-7 (DSM 12368) is
largely stable at pH values of 5 to 12 when incubated for 10 mins. at 40°C.

25 At pH values of 8 to 9, the amylase is up to 100% stable. At higher and
lower pH values, its activity slowly decreases although the enzyme still has
more than 65% residual activity at pH 5 and pH 12.

For further characterization, the adverse effect on enzymatic activity

of possibly disturbing factors, such as protease or detergents, is
30 investigated. After exposure to 10 HPE/mI of the protease Savinase®




The neasurement was carried out using a Datacol or SF500- 2hneREciongmet er
at 460 nm (W bl ocking filter), 30 mmorifice, wthout gloss, [|ight type
D65, 10, d/8. The results obtained are set out as % reflectance, i.e. as
percentages in conparison with bariumsulfate, in Table 4 bel ow 26 January

2005 5 WO 02/ / EPA / 08359 whi ch_ al so shows the particul ar startl ng
val ue. The va\&g)eggléf?g% are the averag(-:-%4 of 5 measureme%@g

direct indication of the contribution of the anylolytic enzyne present to
t he washi ng fbloveNerrdisk AS, Bagsvaende Dpmmarks the: HPEhIndtsScarBhe detaistimedyent

t EF | t th 70
Termamyl (1) 6 PYa0Y SRRGEERPRHeRn Tanside dal DR o825 e and 0124 RO
anyl ase61. 13¥ort 18t mirkiiteg at pHe@is54a5, ﬂleSteﬁﬂﬂﬁédaHb@o@ ?H"/@'ﬂés@&aizaéﬁwt?an be

seen that the a-anylase fromBacillus sp 7-7 (DSM 12368) in this
fornul ati on pP¥EIuEEROR St Indt-1% lf@Sek!nMsﬁhﬁgG%@%fmﬂdih@aﬁ ApH: r10t htb case

Compar ant 2wt POr HER BB PR AT 0695 bEadRtho i ot 2Ber Bhed cani ng

tests, vesselmnmttdrnshHMSSm%trbsmhéi avtifigciashueirésérceotis i EDTANGhd
foll ow ng so under standardi zed 20 conditions: A (DIN oat flakes), B

(oat fl akes Isqlﬁc%fPlr%ﬁ dud adivily In thedPresenred 1 MMJERTA, and were washed at 45C
with the normal program of a donestic dishwasher (Mele(r) G 575). The
detergent dosage was 20 g per cleaning cycle and the water hardness was 16
Ger man har dnd&samplee3 f ol | owi ng basi c fornul ati on was used as the detergent
(all augg tities i/-‘ﬂf % b[%cu ar—% I%g|03|5(yporgggésun;té;r)s'l, pfglllgv%h%fapnhdzgrg Enee)éﬁéf?sssed s
which are described, for example, in manuals such as the manual by
Fritsch, Sambrook and Maniatis entitted “Molecular cloning: a laboratory
manual”, Cold Spring Harbour Laboratory Press, New York, 1989. .
In order to determine internal amino acid sequences, the protein
15  obtained in accordance with Example 1 and purified in accordance with
Example 2 was first precipitated with ethanol and then separated by
denaturing SDS polyacrylic gel electrophoresis. After the corresponding
bands had been cut out from the SDS polyacrylamide gel, digestion was
carried out fryptically in situ, the resuiting peptides were separated by
20 HPLC and analyzed by Edman degradation and MELDI-TOF analysis. The
following two fragments (D1 and D6) were selected from the many tryptic

fragments obtained in this way:

D1: GITAVWIPPAWK 5-GTN TGG ATH CCN CCN CGN TGG-
25 3
D6: QGYPSVFYGDYYGIPTH 5-CGD ATN CCN TAN TAR TCN CC-3’

The corresponding degenerated PCR primers were constructed from
their amino acid sequences (shown on the left). Their nucleotide
30  sequences are shown on the right (N stands for any bases; H stands for A




26 January 2005 WO 02/10356 ~ 92 PCT/ EP01/ 08359 wat er - f r eg) jandi&pyaits phous
sodiumdisilicate (expressed as water-free), 22% sodi um car bonat e, 9%
sodi um perborate, 2% TAED, 2% nonionic surfactant, 1.4% protease granul es,
rest: water, dyes, perfume. For the various tests, various anyl ases,

“nanely Ter | L. ranmyl (r), BAN(r) (manufacturer % Kk A/S

- Bagsvaerd, %@i?sggr t he anyl ol ytlc g .enzyme from Bzﬂ&ﬂﬁ}@ d35

(DSM 12368) were added to the basic formulation in effective guant i t [ es of
150 TAU. of &%ﬁ@Tth@t%Mﬂﬂrﬁ/Olb@rDﬁaé%fQﬁd\ c@@lré',) as det erm ned by the

thod d bed t
gSaI 38.'[ egsgttes cF|o oring él@of)req%ke&r IEBES)QQF’he[lN 'ﬂoso‘éac |on

eval uati on BB 12368) asl rmmxvaauaalﬂ 0003& élaﬁg@afré?l@fenﬁv(as ﬂﬂ\@)hﬁéwwith i
very pronounced 50|I% (=no soi | discernib The renoval of 30|Is B

and C was d&RigrRAMY a'!jr"é\ﬁ ﬁ%‘t‘ﬂﬁ@bﬂqR trog,staipgenthisdR@R tragment masence
h
v 50 gt e AT DRk (R, 1

wei ght of the vessel nceé 1 n weigh t ween t he
uncl eaned vessel and |ts starting wei ght. This relation may be regarded as
percentage r nnw@l The results obtained are set out in Table 6 bel ow where
they are %he averages of 9 neasurenents for A and B and 18

measur errent s for Using'hene arr%rﬁa&bé@ﬂe | meA thl"Iﬁ'L(é a5 | Rt ign of the

20 enzyme present to t he cl eani ng perfornmance of e detergent use Tabl e
6. Basic deB@eQéngeltM@mahalmd@lﬁn@m predioch Neo ri@#ﬁﬂaﬁ) Ahglpwﬁedsl%@lﬁt ial to

i TSP BR80T Y 3 bS] v
02/ 10356 9%?@?@.&51%/&%&ﬁ%smeﬂeomsetttﬁesdtﬁamteaém&ét%pa "Ry agesir om
Bacillus sp. A 7-7 (DSM 12368) is superior to all the other anylases
tested in ifl23€8ewasngplit with the restriction enzyme Xba 1 and separated via a
0.9% agarose gel. The DNA was transferred by a vacuum blotter to a
positively charged nylon membrane (Roche, Mannheim). DNA
15 hybridizdation and immunological detection of the PCR fragment used as
probe were carried out according to the directions of the DIG-High-Prime®
Labeling-and-Detection Starter Kits 1® of Boehringer Mannheim. It was
found that the target gene is present in an apparently ca. 3,000-4,000 large
DNA section. The fragments of this size were purified via a 0.9% agarose
20 gel and then ligated in the vector pCB56C (from B. Subtilis DB 104;
described in application WO 91/02792) cut with the restriction enzymes
Xba | and Nhe |. After transformation in an amylase-negative Bacillus
subtilis strain, amylase-positive clones were identified through halo
formation on starch-containing agar plates. A representative isolate carried
25  the required insert.

- Example 5
The sequencing of the plasmid obtained was carried out by standard
chain termination methods. The plasmid contained an insert with a size of

30 2,015 bp. On top lies the 1,545 bp large gene for the interesting enzyme




performance against all three soils in dishwasher deterges mnahry40s5 5.
Exanpl e 10 Vessels with hard snooth surfaces were provided with the sanme
soils as in the precedi ng Exanpl e and washed at 55C. The cl eani ng
conditions and the formul ati on of the detergents used al so corresponded to

t hose of the precedi Exanple. 10 After_washing, the renoval of soil A was
visual |y eva|VgQ[(i2ﬂQ§gﬁn Exanpl e 4 on ‘$8%cale of 0 to 1@3@3&5@3@59

i odi ne/starch reaction. The renoval of soils B and C was determ ned
gravi met ri caMhjch ris oghaygniundes SHQ EXdMQL €l 4n traesequanices puboc! nefdther e set

out in Table el.ow .e they .are sho as_the avera of .9 .

 moasur ement s FETe Tk PRYCRfidy B inis T reRPRlRs 3 hiPeBiiE BERTa Aonite acits ¢
They are a diof @Hich tHl §&dueHteds shb@n if SEQIBUIOOR iAfths RegeEZNETBrdib@sient to

t he cl eani ng(_ferfor mance of the detergent used. Table 6. Basic detergent

cont ai ni ngABC e Mmeiasiiareeighbdariveshfrpasthis agdng iagid sequense if\ashkD eis- 39799

amy aoss. 37139 donBUATHIEh o RAHER, BY Nt el 88 bl A eliballth 1 <p

A 7-7 (DSM 3A8A6)acids s¥psg kpr to all the other anylases tested in its
cl eaning 26 January 2005 WO 02/ 10356 -94 PGI/ EP01/ 08359§£erformance agai nst
all three soils i PRAUSRGEIERPFIscBsganthe BbAST mrethod dSdhwaltsahabet al.,

t enperature S56ni I pha t A £ | b A r@ﬁ?ﬁ‘p f the
anyl ol ytic eﬁ];uﬁnﬁa’@gyggﬁg%iﬂ% 8'??%?9% Ve%%‘rr%&?%)o%ga‘gcoleloﬂlhgﬁ gg -7 (DSM
12368) with tcharddiedee thesengyme lagro-amyllases At e brdteinllevel, the homology
10  of this protein to known proteins is between 71 and 95% identity, as shown
in Table 2 below.

Table 2

Homology of the enzyme according to the invention from Bacillus sp. A 7-7
15 (DSM 12368) to the most similar and other representative proteins;

expressed in % identity at protein level. ID stands for the entries at the

Swiss Prot Data Bank {Geneva, Switzerland).

Organism ID Identity [%}]
B. alcalophilus P 19571 95
B. alcalophilus WO 96/23873 91
B. licheniformis P 06278 72
B. amyloliquefaciens P 00692 72
B. stearothermophilus P 06297 71

An alignment with representative proteins is shown in Fig. 1. All the

20 .proteins are a-amylases so that, on the basis of the substantial accords, it
must be assumed that the enzyme according to the invention is alsc an o-
amylase. This is in line with the original isolation of the gene from a starch-
degrading microorganism (Example 1) and the discovery of the amylolytic
activity of a transformant with the insert-carrying plasmid (Example 4). The




1 = anylase fromBacillus sp. A7-7 (DSM 12368) 10 2 = nat2g sanaekl &8 from
Bacillus sp. # 707 according to: Tsukanmoto, 3 4= Kinura, Ishii, Takano and
Yamane, Bi ochem Biophys. Res. Commobn. 151 (1988), pp.25-31 anyl ase of SEQ
ID NO | fromWD 96123873 anylase of SEQ ID NO 2 from WD 96/ 23873 26

wthan am WO UEnce wii i s ab 1 cast 5631 dehtTUEP R Ehe “ani no

acid sequence shown in SEQ ID NO 2. 2. Anylolytic roteln with an am no
aci d sequendPEORfiien qfsthatamﬂabftlc mom%qm@ﬁﬁb@afrom his tieduetionostiaing

sequence sh A t By an nQ acid
sequence m%\gfﬁ'eb@O%vagigsﬂtNQS%G%ﬁ'enwdcgwé %tﬁ% ie ae{%nwg 2 |dsgg;bu§nce
shown in SEQrbdudtion 2raimcapbeigrodncedd dccobddncedwitiBxaeiplé 4c protein with
an am no acid sequence which is at least 10 98% identical with the am no
acid sequence shown in SEQID NO. 2 in positions 32 to 516. 5. Anylolytic
protein ger i%ﬁ@a‘?n e @ nucl eotide sequence which is at ~ | east 85%identi cal
with the nuc eotlge sequence shown in SEQ ID NO. 1, nore particularly over
the partial regi &ottgmni fabrlcsmweamﬂtedtmcmmmandmﬁmd déndiforisowithéthien SEQ | D

NO. 2. 6. Anylol.yt derived f I tid whi ch t
east 90% | Ao FHaTONLRERS PrfEAGeial oisSEh R dRe RS o6e®. DIges 1, &
more parti cbRes WnW@bcéé‘%nEaétthé rﬁ.tkglema wmafboéfa@@raoaﬁé bSingnihee aci ds

32 to 516 in SEQ | . Anylolytic protein whi'ch is 1déntical: with
t he am no a@’@te%lquethb,l@ Qlﬁpmetﬂ,n SEGouD Ndetargast a fonmiukationg/ orwére

20 s, ShbRsRatieRdde s LuERubB SLRURAEh. BBl d0l6lifcreeee
and/or in pesiftiDR@s33djustcdllind tife fARdsOWEr Wvadheldeion J0r AERENAt 30°C.
anylolytic protein as clained in any of 25 clains | to 7 obtainable by
del eti on nutTh€i épsage was 5.88 g of the particular detergent per liter wash liquor.
The water hardness was 16° German hardness.
The control detergent for A, B and C was a basic detergent with the
15  following composition (in % by weight): 4% linear alkyl benzenesulfonate
(sodium salt), 4% Ciz.4s fatty alcohol sulfate (sodium salt), 5.5% C4z.45 fatty
alcohol x 7 EO, 1% sodium soap, 11% sodium carbonate, 2,5% amorphous
sodium disilicate, 20% sodium perborate tetrahydrate, 5.5% TAED, 25%
zeolite A, 4.5% polycarboxylate, 0.5% phosphonate, 2.5% granutar foam
20 inhibitor, 5% sodium sulfate, 1% protease granules, rest: water, optical
brightener, perfume, salts. For the various test series, various amylases
were added to the control detergent so that the final concentration was 44
TAU of amylolytic activity per liter wash liguor.
The amylolytic activity in TAU was determined using a modified p-
25 nitrophenyl maltoheptaoside of which the terminal glucose unit is blocked
by a benzylidene group which is split by amylase to free p-nitrophenyl
oligosaccharide which in turn is reacted with the auxiliary enzymes
glucoamylase and alpha-glucosidase to form glucose and p-nitrophenol.
The quantity of p-nitrophenol released is thus proportional to the amylase
30 activity. The measurement is carried out, for example, with an Abott Quick-




9. Anylolytic protein obtainable by insertion mutation orogamslghyioos
chinmeral protein consisting at |east partly of an anylolytically active
part of a protein identical with the protein or fragnment clained in any of
claims 1 to 8 30 10. Anylolytically active derivative of the protein
clainmed in a Oé /%8 January 2005 WD 02/ 10356 -96 PCT/EPO1/ 08359 cl ains |
to 9. 11. AWB‘KIQ ¢i1033%otein or derivati8 which has at Pea&EP@HE83R i geni ¢

determi nant in common with one of the proteins or derivatives clained in
clainms 1 to art® Testkivfibolt\Rark, Hinnisi USA). dde inatéase iasaldarptiend (406 any of

claims 1 to 11.,.characterized .n,that it is,naturally,qbtai.nable froma
i clr oor gani sy i %%Sélrpff(ﬁ'geﬂ%oq%t?ﬁ eglr‘)%é'r%\yﬁ'f“gv@{ é? |%gqlqg§t ?ﬁji%q“hi m 12,
charact eri zedaludusingta bhBtdFEtepO rm@hﬁymb%tan&éniﬂ%fpﬂ%\m VREDREILhsaM 14

Anyl ol ytic protein or derivative as claimed in claim 13, chardcterized 10
in that the deamapbrtionydopsxamplanMaxaomi®iiurastar®eol Sawmridor uith 18

Anyl ol yti g prokein I} WV lai.med in claiml4. c¢haracterized in
that the Bacidentty ehagPEc A& Al alicE S St Sufly b U Aal e

Baci | | us sp. differericé [BBMARP Z0R). pdibmilugdsihst el shAesk réntehtratior ey kied ytic
protein of which the nucleotide 15 sequence is at |east 85% identical with

t he nucl eoti &éa%%dence shown in SEQ ID NO 1, nore particularly over the
partial region whi ) | b0 NO. 2.
o Nicl ei e aci d oo aavRRANAma ey Bhdinvifl i A &e, e
sequence i s a7 |(BSN 123E8) dead icomipaned withFenuahgi®| DersegiE@ e BAN® in
cor respotlls(EnuGHeRNao BOHRIGAS] Baguders, (qanmarklo. TRadiegeat d
coding for an 1t [ ' | ' I ' h

nucl eot i de sgggg]rf%géésﬁhmg% ﬁ%é%%b%c} L@r,nmrrgfrieeﬁ’%gﬁwlgﬁuéﬂ%feggé’egs%%e
partial regi @s agntrohfard-Cespeitbadtiedamylasesxi ds 32 to 516 in SEQ 25 ID NO

G el A el S, TRy B B i T SN o
or derivativegstehfwHImeasured before and after washing with a Minolta CR 310 in
15 comparison with a standard which was standardized to 100%. The
differences in the results obtained are set out in Table 3 below for the
respective tests. The average values of 5 measurements are shown. They
are a direct indication of the contribution of the enzyme present to the
washing performance of the detergent used.
20
Table 3.
Basic detergent containing A B C D

Amylase essential to the invention | 29.3 26.0 20.9 16.2

Termamyl® 259 227 174|123
Duramyl® 286 |234 (202 (142
BAN® ' 225 220 17.0 | 13.2
Control without amylase 229 222 11.9 [10.0

Standard deviation 1.3 0.6 1.4 2.2




inclainms | to 15 or containing nucleic acids coding for 4hfsgaR/@lei ns or
30 derivatives. 26 January 2005 WO 02/10356 97 PCT/ EP01/ 08359 21. Organism
as claimed in claim20, characterized in that it is a mcroorganism

preferably a bacterium 22. Organismas clainmed in claim2l, characterized

in that the cter] Is a grampositiye bacterium 5 _23. I.Sm as
clainmed in c\'lgg @ié{,”jg%har acterized in tgﬁat the gram pg’é_ﬁ/ﬁ%’q%&@ﬁ riumis
one of the genus Bacillus, nore particularly Bacillus sp. A 7-7 and nost
“particul arly Bacill cas bepseen that (EsM-amgk8e. fram. Besititsrspe ohtZar nfigMa
nucl ei ¢ aci L on _according,t | ai s, 16 to, 19 or a nucl ei I d region
Whi ch codes 1PaPELRPEESS risiRey Befie®sPSaBe Riorvences Goaltat sl HoE ar s
to 15. 25. QrgnbNethe’ B’ rel6fficdi S8nifes! HAGBIR: the? BthdPBIRS St BRoWECt Of
according to claim24. 27. Cell contiaining The vector clainmed in any of
clai ms 24 t ¢lighily raproMedtwashing wierioiimenpe dwiibin theelimit efherrpr)althionghor
derivati yes ,cl ai 15 in clains 1 to 15 ar whi.ch can-he /stinmulated to
expr oas DhadtirBral el abqufi GarTaapadiely wlbes i fronende MBS vect or
clainmed in Citad medbit #9.allHaRé ARIE 88nALSIVEERsORrCIR BI28he COlcAgdr i zed in
that it is a bacterium nore particularly one which secretes the protein
or deri vat i yermilationsitasiecd conlain grhleaching goestifamhicowild typp enzymes as
clainmed in i I racterized in that it is a bacteriumof the
genus Baci | I%'&%‘g@hﬁ%r%g?a/aeﬁ??%ﬁ% 'y of the species Bacillus licheniforms,
Baci | | us anyl ol i quefaciens, Bacillus subtilis or Bacillus alcal ophil us.
31. HorsTﬁ cel] as clainmed in claim28 or 29, characterized in that it is a
25 gram Beg&XA@PBAt eri um 32. Host cell as clainmed in claim 31,
characterized i nddi@h tsbri Eﬁf%ﬂe " wef erably to
t he speci es Escheri chiﬁgbggﬁkh%gggretﬁgerdehng?'gﬁgﬁgﬁl y OE%ISI&(;‘{[?)?S Wr‘\t@ sE,Jtllg'lai ns E.
coli JM 109B MmattfdkesDiitil @@8ca)y akd € dbht flakésl 8th 86ciB antios tittleehlilkps

claimed in ¢laim?28, characterized in that it, is a 26 January 2005
?_aung?erorﬁeter ?esahcng was carn%d out as in Exampe 1a us?n another

detergent formulation, namely (in % by weight): 14% Na alkyl

15  benzenesulfonate, 6% Na fatty alcohol sulfate, 6% 7x-ethoxylated Cqz.1s
fatty alcohol, 1% soap, 25% zeolite NaA, 10% Na carbonate, 5% polymeric
polycarboxylate (Sokalan® CP5), 11% trisodium citrate dihydrate, 4% citric
acid, 1% particulate foam inhibitor, 1% protease granules, 5% sodium
sulfate, rest: water and salts. For the various test series, various amylases

20 were added to this basic formation so that the final concentration was 33.5
TAU of amylolytic activity per liter of wash liquor, as determined by the
method described in Example 1. The amylolytic enzyme essential to the
invention from Baciflus sp. A 7-7 (DSM 12368) was compared with
Termamyl®, Duramyl® and BAN® (manufacturer: Novo Nordisk A/S,

25 Bagsvaerd, Denmark). The dosage was 4.45 g of the particular detergent
per liter wash liquor.

After washing, the whiteness of the washed fabrics was determined
in the same way as in the preceding Example. The differences obtained
are set out in Table 4 and represent the average values of 5 measurements

30 which, again, are a direct indication of the contribution of the particular




Wl 02/10356 PCT/ EP01/ 08359 eukaryotic cell, nore particuwaldnia
posttranslationally nodifies the :
production of the protein or derivative clained in any

ArEooshi ch

protein fornmed. 34. Process for the
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. comon comaﬁt#ﬁ%érgtcgeﬁ’.'a%w. Det ergent or cl aar‘ja3 as
clains 39 to 41, characterized 1n that at 1éast one of the phases contains

an anyl ase- 30 sensitive material, nore particularly starch, or is at |east
partly su®?rounded!26a0druseen 2006 thaDopamytassfroo BaTHER0SH.08369 Skl

coated with IIB%SWH fhis at;k'a.f.;\ch—free detergent formulation produces better washing

performance against soils B and C than any of the reference enzymes.

Example 8

10 Cotton fabrics were soiled under standardized conditions with two

different types of commercially available milk cocoa (E and F).

Launderometer testing was then carried out as described in Example 1.

The control detergent used was the basic detergent formulation of Example

2, but without protease. For the various test series, the various amylases

15  were added in the same way as in Example 2. The detergent was used in
the same dosage. |

After washing, the whiteness of the washed fabrics was measured in

comparison with that of barium sulfate which was standardized to 100%.

SF500-2

spectrometer at 460 nm (UV blocking filter), 30 mm orifice, without gloss,

The measurement was carried out using a Datacolor

20
light type D65, 10°, d/8°. The results obtained are set out as % reflectance,
i.e. as percentages in comparison with barium sulfate, in Table 4 below




43. Detergent or cleaner as clainmed in any of clainms 35 tm dahuary 2005
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the other 5 conponents present
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ts, preferably i
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e material.
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characterized in that the

anyl ol ytic Adtichialsp sRowdihe padiciarstartiot aee.oiliner valugs sbawniareethes of the
det ergent/ cl

contributi or?%%aﬁ(éﬁé &%&é'ﬁgéﬁ%}@ %fegglr#'ﬂﬁé?%g%g
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det er gent / clofather amfolyf ategme Presdreat Nige t\wAshihg Spsrfofirites bf fthees,

characterized in that
of clainms ‘1
46. Procgss for cleaning textiles or
the detergent/cleaner clained in any of clainms 35 to 44 is used in at

hard surf aces,

the anylolytic protein or derivative clained in any
96Nt Y8ethecones active in at | east one of the process steps.
characterized in that

| east

one of the pdradesSs steps. 47. Process as clained in claimd45 or 46,

char acteri z

proteln-

or derjvative is used in

t he process %Séﬁaeﬁel@%gﬁo&wpﬁpgl quantity & 0/01Fg {0 200 ng per
applicatiognand preferably ima quantity [of 0702 g tou]100 ng per
application. _48. Use of the anylolytic prptein of derivative clained i:n any
of clainms 1 tAmylaseressentiaivto thie imasitivar | W70I8 al l4gast |one ot her detersive
agent or an—%s—aet—i—v%;subsl_an&e supportihg the ¢l eaning effect for
ci eaning text 1CERNAMYIRr d  surfaces. 49. [UsB7ef théSdet érgent claimed in
any of claimspip d4—for cheamrng—text{d rThghdsurfaces. 50. Use
claimed injclal mahg’l@r 49, characterized ng?hgét tﬁ'g'ua-am lolytic 30 protein
or derivativeBAN®sed in a quantity of 0.Dlggy tp 30®B ny and 26 January
2005 WD 02410356 PCT/EPQ1/08359 preferably in alquantily of 0.02 ng to 100
ng per applli c&andrel witheut amylaseer  appl i pabildn | n34.4di shwasher or washi ng
machi ne. 5Ig} ntihe—anytotyticprotern def S‘%—\ﬁ e clainmed in any of
clainms 1 t(?tﬁlﬂgﬁ;altqés own or together w thggt1 I aa? ong ot her detersive
agent or anStandard deviation 1.0 1.2

It can be seen that the a-amylase from Bacillus sp. A 7-7 (DSM

10

15

20

12368) in this formulation produces distinctly better washing performance

in the case of E than any of the reference systems tested and, in the case

of F, comparable washing performance.

Example 9

For application-oriented cleaning tests, vessels with hard smooth

surfaces were provided with the following soils under standardized

conditions: A (DIN oat flakes), B (oat flakes swollen in water) and C (mixed

starch), and were washed at 45°C with the normal program of a domestic

dishwasher (Miele® G 575). The detergent dosage was 20 g per cleaning

cycle and the water hardness was 16° German hardness.

The following basic formulation was used as the detergent (all

quantities in % by weight): 55% sodium tripolyphosphate (expressed as




5 active substance supporting the cleaning effect in a defesmanly Roscl eaner
consisting of nore than one phase for activating those or other phases. 52.
Use of the anylolytic protein or derivative clained in any of clains 1 to
15 on its own or together with at |east one other detersive agent or an

active subst e ting the cleaning effect in a detergent or cleaner
10 contai ni néﬁg%@g@g%t ed ingredients’ r el easi ng th@@%@rpéﬁli/%@ from
the capsules. 53. Use of the protein or derivative clainmed in any of
claims 1 to MRateofree), %t pemrphous sbdiuay disiticatea(expoessact asnwatestieeg)r oduct s

in textile facture I icul.arly for desigzi tton. 15 54. A
‘process for %eﬁ#%ﬂ %qrgge&e}?%r"es%dﬂm ﬁ)ﬁfbﬁ!ﬁ%’%ﬁ Eggg‘ﬁc#%gm@l(oﬁgnol ,
char act eri zeduirfactangt 146 RorRiaBENgr@hulS irgst iwdtet! dyd hdrfurmdy Pér thel ai ms 1
to 15 is used therein. 55. Use of the protein or derivative clained in any

of clains 1 tV@reys figsts, (Masiogsodiytases. drmMelyetermanayl&: Buenyl@hBANG®

ol i gosacchari .. e ' ' ve ¢l ai i.n. any of
clainms 1 ?o {&%ﬁg;&%%@ ﬁéf@?(ﬁg%g %Ig%aqugaggg’ Sﬁ{@‘g@{) SFJQLG gﬁﬁﬂﬁg%pr otein
or derivati venzymien&dm Baailisodp.CAarTs(DSMo 12868 pvers ARl &g thewast ecul ar

wei ght conpoynds fr_om,polf}/sa,cchari de carriers_or cyclodextrins. 25 58. Use
of the prot eiftrmaylatien iy fffective| guartiiesnohdyOoT ALl &f ramyloby§ic1activily pehe

producti on of m?ff / o | %IJE)% 'tbq? ein or
derivative cIG};{’-TI me Fﬁﬂgn% g%@gﬁéﬁéﬁkgﬁﬁﬂi%&%@?%aes edgboE uc @%ﬁﬁof ani:mal
feed and/ or ani malAffezedashing ethee ermovalOof Bbit Aofwashevaluated mfter addoringat i ve
clainmed ip any, of clains to 15 for . 30 dissolving. starch-containin
cdhesi ve Bondutn 3edfind B e BsiaeiBiss) 7886 oavakiabAIg 08358 Tid ol

o med In any oy SorEae  IPEGAGARY. 1 YaTprobBuRtal S i faid T ve
02/ 10356 SEQSBNICHisPROIOED. <IH®>rereonatl oKoseitsr iBli ands & | wahadeteamirietkt i en'
<120> New a lré)\.lli%teitr?ca(ﬁgzlx %. ffoomisB %ﬁldl {huesdifference between the weight of the
soiled and then cleaned vessel and the starting weight of the vessel was
15 related to the difference in weight between the uncleaned vessel and its
| starting weight. This relation may be regarded as percentage removal.
The results obtained are set out in Table 6 below where they are
shown as the averages of 9 measuremenis for A and B and 18
measurements for C. They are a direct indication of the contribution of the

20 enzyme present to the cleaning performance of the detergent used.

Table 6.
Basic detergent containing A B C
% removal | % removal

Amylase essential to the invention 6.2 91.2 95.8
Termamyl® 3.7 53.9 15.7
Duramyl® 2.2 78.8 35.5
BAN® 3.7 69.1 34.2
Control without amylase 4.3 31.7 0.6




and detergents/cleaners containing enzyne <130> H. 4713 /28340849 2005150>
DE10036752 <151> 2000-07-28 <15Q>_pE1003. 6753 <151> 2000-07-28 <160> 2
<170> Patentln.Ver. 2.1 <210> 1 <211> 1552 <212> DNA <213>..Bacillus sp A
7-7 (DSM 12368) <220> <221> CDS <222> (1)..(1551) <220 ~ <221>

mat - pepti de,,, < > (94) <400> 1 -afig a aaa cgt aaa }8 at cl agt
att ' Met AP%OE@%“XS Lys Asn"d y-Leu PPe Sex Ile 30§§Lrélg96§ %gﬁg ctt aca
tca ata cot Lau Val Leu Thr Ser Ile Pro -15 -10 cat'aat ggc aca"aatgga aca
H s Asn dyThr AJdheekyesulis st®w that the g-amplasedmnEBac/8 39 Aspr7 (RSM 7 ( DSM
12368) 12368) is superior fo all the other amylases tested in its cleaning

performance against all three soils in dishwasher detergents at 45°C.

5 Example 10

 Vessels with hard smooth surfaces were provided with the same
soils as in the preceding Example and washed at 55°C. The cleaning
conditions and the formulation of the detergents used also corresponded to

those of the preceding Example.
10 After washing, the removal of soil A was visually evaluated as in
Example 4 on a scale of 0 to 10 using the iodine/starch reaction. The
removal of soils B and C was determined gravimetrically in %, again as in
Example 4. The results obtained are set out in Table 6 below where they
are shown as the averages of 9 measurements for A, 10 measurements for
: 15 B and 18 measurements for C. They are a direct indication of the
' contribution of the enzyme present to the cleaning performance of the

detergent used.

Table 6.
Basic detergent containing | A B Cc
% removal | % removal
‘ Amylase essential to the invention 8.3 97 99
Termamyl® 6.7 95 53
Duramyl® 6.9 95 89
BAN® 6.2 92 77
Control without amylase 5.3 71 27

20

These resuits show that the a-amylase from Bacillus sp. A 7-7 (DSM

12368) is superior to all the other amylases tested in its cleaning
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Description of the Figures

5 Figure 1:
Alignment of the amylolytic enzyme according to the invention from Bacillus
sp. A 7-7 (DSM 12368) with the three most similar amylases.

In Fig. 1,
1 = amylase from Bacillus sp. A7-7 (DSM 12368)
10 2= mature amylase from Bacillus sp. # 707 accordihg to: Tsukamoto,

Kimura, Ishii, Takano and Yamane, Biochem. Biophys. Res.
Common. 151 (1988), pp.25-31

3= amylase of SEQ ID NO. 1 from WO 96/23873

4= amylase of SEQ ID NO. 2 from WO 96/23873




WO 02/ 10356 PCT/EP01/08359 2 tta gga gaa ttc aat caa aaag@pudqCm@ba cgt
aca aag tac gga acc 336 Len..dy GQu The Asa Gn. Lys. Qy. Thr "Val Arg Thr
r-Lys Tyr Ay Thr 70 75 80 cgt aat caa tta Arg Asn Gn Leu .. 85 caa gta
tac 'gga Gn Val Tyr Ay 1:00 caa get gca gta acc gcc tta aaa agt.aat ggt
att 384 dn 6 Thr-Ala Leu'L Ser AsnGIyIIe9095®tgtcgta
atg aat cat Vg M Q%a gcg gat gcc 43 Asp Val Val MVEICTAER Oy 3L595 Ay
Gy Ala Asp Ala 105 110. act gag tgg gtt.cga gcg.gtt gaa gtg aac cca agt
eat cgt aat WAIMB0 Thr.du Trp Val Arg Ala Val Gu Val Asn Pro Ser Asn

Arg Asn Gn315 t pat CL tat ac tgg act
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the Asp Phe 9639 idehdigalldih Hbafiio a6t aeﬂgé sR@lvn iMSEG Y N@l2.aac ttt, aaa
tgg aga tgg tat cat 576. Pro G Asn Thx.Hi s Ser Asn Phe Lys. Trp

Arg Trp Tyr %i s Tsnvielytc myotein le¥tgéit1 gmn@mlﬁéeqm@@egmlmgs etdeayt caa
Gln L G
nsh Ag e R0 Ao id aueile SBWRIE SBAITHO 4 0. e tog
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Val Asp -Thr 180 185 gga aac. tat tat cta ‘atg tac
gcg. gat at 196£ﬂd%ﬂt5:aég{|t%7tf@ a "EP ﬂ@l‘i‘ gpguenGe W'Aéb 3@@ 2iryr Ala
~Asp |l e AsppMBiioNSB2 to 516.
4. Amylolytic protein with an amino acid sequence which is at least
10 98% identical with the amino acid sequence shown in SEQ ID NO. 2 in
positions 32 to 516.
5. Amylolytic protein derived from a nucleotide sequence which is at

least 85% identical with the nucleotide sequence shown in SEQ ID NO. 1,
more particularly over the partial region which corresponds to amino acids

15 32t0516in SEQID NO. 2.

6. Amylolytic protein derived from a nucleotide sequence which is at
least 90% identical with the nucleotide sequence shown in SEQ ID NO. 1,
more particularly over the partial region which corresponds to amino acids
3210516 in SEQID NO. 2.

20 7. Amylolytic protein which is identical with the amino acid sequence
shown in SEQ ID NO. 2 as a whole and/or in positions 32 to 516 and/or
which is identical with an amino acid sequence derived from the nucleotide
sequence shown in SEQ ID NO. 1 as a whole and/or in positions 32 to 516.
8. Amylolytic protein fragment or amylolytic protein as claimed in any of

25 -claims 1 to 7 obtainable by deletion mutation.

9. Amylolytic protein obtainable by insertion mutation or amylolytic
chimeral protein consisting at least partly of an -amylolytically active part of
a protein identical with the protein or fragment claimed in any of claims 1 to
8.

30 10. Amylolytically active derivative of the protein claimed in any of
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characterized in that it is naturally obtainable from a microorganism.

13.  Amylolytic protein or derivative as claimed in claim 12, characterized

in that the microorganism is a gram-positive bacterium.

14.  Amylolytic protein or derivative as claimed in claim 13, characterized
10 in that the gram-positive bacterium is one of the genus Bacillus.

15.  Amylolytic protein or derivative as claimed in claim 14, characterized

in that the Bacillus species is Bacillus sp. A 7-7 and more particularly

Bacillus sp. A 7-7 {DSM 12368). _

16.  Nucleic acid coding for an amylolytic protein of which the nucleotide '.
16 sequence is at least 85% identical with the nucleotide sequence shown in

SEQ ID NO. 1, more particularly over the partial region which corresponds

to amino acids 32 to 516 in SEQ ID NO. 2.

17.  Nucleic acid coding for an amylolytic protein of which the nucleotide

sequence is at least 90% identical with the nuclectide sequence shown in
20 SEQID NO. 1, more particularly over the partial region which corresponds

to amino acids 32 to 516 in SEQ ID NO. 2.

18.  Nucleic acid coding for an amylolytic protein which is 100% identical

with the nucleotide sequence shown in SEQ ID NO. 1, more particularly

over the partial region which corresponds to amino acids 32 to 516 in SEQ
25 IDNO. 2. .

19.  Nucleic acid which codes for one of the proteins or derivatives

claimed in claims 1 to 15.

20.  Natural organism forming one of the proteins or derivatives claimed

in claims 1 to 15 or containing nucleic acids coding for those proteins or

30 derivatives.
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tg.t 1152 G u Ser Phe Val .u GQu Trp Ph ég[& Pr :@g

Al a: Cys 32(3’ %Ol‘ggg 350 get ctc a.cta - aca cg'ﬁD ‘ PO&ZQ?’ t at
cct tcc gtt ttt tat gga 1200 Ala Leu Thr Leu Thr Arg Asp An Gy Tpr Pro
Ser Val Phe 2ilyr @Prganissgsas 3gaimed in 3g8inyad0,t ghanagterggd i thatcigisa@g cat

ggt-gta cca . Tyr r ‘=Pro Thr Hs GQy,,Val.Pro Ala 374 375
380 att gat @@SD%’@?RP apé%%a'ra@%l 64‘&%" p: Prolle Leu..du Ala 390. atg

aaa Met Ly3.ct @eanidrieasldsim#hn odlin ZRaciRrgctelizgéd dethat 8t Bacterigma caa
Arg Gn Lys. Tyr Ala Tér Ay Lys. Gn . 395 400 3248. 1296 adt gat tat

ttg gat cac lR&gragrPasivePacigdint gg acg cgt gaa ggt 1344. Asn Asp Tyr Leu
pSP s .o 30 nld 8 Wil Wyfee 8 it 10 i Snaangs o2
Pro Asn Ser p@sytivieebadibeurhis drhee oMitie genudBadius, 426red@artidédarly Bacillus

sp. A 7-7 and fnost particularly Bacillus sp. A 7-7 (DSM 12368).

24,  Vector containing a nucleic acid region according to claims 16 to 19

or a nucleic acid region which codes for one of the proteins or derivatives

10 claimed in claims 1 to 15. |

25.  Cloning vector according to claim 24.

26.  Expression vector according to claim 24.

27.  Cell containing the vector claimed in any of claims 24 to 26.

28.  Host cell which expresses one of the proteins or derivatives claimed

15 in claims 1 to 15 or which can be stimulated to express that prbtein or
derivative, preferably using the expression vector claimed in claim 26.

29. Host cell as claimed in claim 28, characterized in that it is a
bacterium, more particularly one which secretes the protein or derivative
formed into the surrounding medium.

20 30. Host cell as claimed in claim 28 or 29, characterized in that it is a
bacterium of the genus Bacillus, more particularly of the species Bacillus
licheniformis, Bacillus amyloliquefaciens, Bacillus subtilis or Bacillus

. alcalophilus.
31. Host cell as claimed in claim 28 or 29, characterized in that it is a

25 . gram-negative bacterium.
32. Host cell as claimed in claim 31, characterized in that it belongs to
the genus Escherichia, preferably to the species Escherichia coli and more
preferably to one of the strains E. coli JM 109, E. coli DH 100B or E. coli
DH 12S.

30 33. Host cell as claimed in claim 28, characterized in that it is a
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5 and/or using the vector claimed in any of claims 24 to 26 and/or using the
host cell claimed in any of claims 28 to 33 or using a cell which naturally
forms the protein or derivative, more particularly the cell claimed in any of
claims 20 to 23. ,
35.  Detergent or cleaner, characterized in that it contains the protein or ,
10  derivative claimed in any of claims 1 to 15. '
36. Detergent or cleaner as claimed in claim 35, characterized in that it
contains 0.000001% by weight to 5% by weight and more particularly
0.00001 to 3% by weight of the amylolytic protein or derivative. |
37. Detergent or cleaner as claimed in claim 35 or 36, characterized in
15  that it additionally contains one or more other amylolytic proteins, more
particularly a-amylases.
38.  Detergent or cleaner as claimed in any of claims 35 to 37,
characterized in that it additionally contains other enzymes, more
particularly one or more proteases, lipases, B-glucanases and/or cellulases.
20 39. Detergent or cleaner as claimed in any of claims 35 to 38,
characterized in that it consists of more than one phase.
40. Detergent or cleaner as claimed in any of claims 35 to 39,
characterized in that it is solid and in that at least two different powders or
granules are present in admixture with one another in an overall lose form.
25 41. Detergent or cleaner as claimed in claim 39, characterized in that at
least two solid phases are joined to one another, more particularly after a
common compacting step.
42. Detergent or cleaner as claimed in any of claims 39 to 41,
characterized in that at least one of the phases contains an amylase- |

30  sensitive material, more particularly starch, or is at least partly surrounded
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by or coated with that material.

43. Detergent or cleaner as claimed in any of claims 35 to 42,

characterized in that it is liquid, gel-like or paste-like and the protein present

and/or at least one of the enzymes present and/or at least one of the otherl

5 components present is/are encapsulated on its own or together with other

constituents, preferably in microcapsules and more particularly in

microcapsules of an amylase-sensitive material.

44. Detergent or cleaner as claimed in any of claims 35 to 43,

characterized in that the amylolytic activity is modified by one of the other
10  constituents of the detergent/cleaner, more particularly ‘stabilized and/or

increased in the contribution it makes to the washing/cleaning performance

of the detergent/cleaner.

45.  Process for cleaning textiles or hard surfaces, characterized in that

the amylolytic protein or derivative claimed in any of claims 1 to 15
15  becomes active in at least one of the process stebs.

46. Process for cleaning textiles or hard surfaces, characterized in that

the detergent/cleaner claimed in any of claims 35 to 44 is used in at least

one of the process steps.

47.  Process as claimed in claim 45 or 46, characterized in that the
20  amyiolytic protein or derivative is used in the process step in question in a

quantity of 0.01 mg to 200 mg per application and preferably in a quantity

of 0.02 mg to 100 mg per application.

48.  Use of the amylolytic protein or derivative claimed in any of claims 1

to 15 on its own or together with at least one other detersive agent or an
25 active substance supporting the cleaning effect for cleaning textiles or hard

surfaces.

49.  Use of the detergent claimed in any of claims 35 to 44 for cleaning

textiles or hard surfaces.

50. Use claimed in claim 48 or 49, characterized in that the amylolytic
30 protein or derivative is used in a quantity of 0.01 mg to 200 mg and
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preferably in a quantity of 0.02 mg to 100 mg per application, preferably per
application in a dishwasher or washing machine.
91.  Use of the amylolytic protein or derivative claimed in any of claims 1
to 15 on its own or together with at least one other detersive agent or an
9 active substance supporting the cleaning effect in a defergént or cleaner
consisting of more than one phase for activating those or other phases.
52.  Use of the amylolytic protein or derivative claimed in any of claims 1
to 15 on its own or together with at least one other detersive agent or an
active substance supporting the cleaning effect in a detergent or cleaner
10  containing encapsulated ingredients for releasing the ingredients from the
capsules,
93.  Use of the protein or derivative claimed in any of claims 1 to 15 for
the treatment of raw materials or intermediate products in textile
manufacture, more particularly for desizing cotton. |
15 54. A process for liquefying starch, more particularly for producing
ethanol, characterized in that the protein or derivative claimed in any of
claims 1 to 15 is used therein.
55.  Use of the protein or derivative claimed in any of claims 1 to 15 for
the production of linear and/or short-chain oligosaccharides.
20 56. Use of the protein or derivative claimed in any of claims 1 to 15 for
the hydrolysis of cyclodextrins.
57.  Use of the protein or derivative claimed in any of claims 1 to 15 for
releasing low molecular weight compounds from polysaccharide carriers or
cyclodextrins. '
25 58. Use of the protein or derivative claimed in any of claims 1 to 15 for
the production of foods and/or food ingredients. |
59.  Use of the protein or derivative claimed in any of claims 1 to 15 for
the production of animal feed and/or animal feed ingredients.
60. Use of the protein or derivative claimed in any of ¢laims 1 to 15 for
30 dissolving starch-containing adhesive bonds.
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