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fromBacillus sp. A 7- ?E and Washi ng and Cl eani ng Agents

Cont ai ni ng this Novel ﬂm mmﬁmm nzyme This invention relates to a new
anylolytic enzynme from eﬂsﬂ%gcr oorgani sm Bacillus sp. A 7-7 (DSM 12368)-
and sufficiently simlar proteins with anylolytic activity, to processes
“for their plMAERXY1@3¥6ind to various potential applicaPGHERMY0836%e
proteins. Over and above the 5 potential applications nentioned, they may
be further devel oped for other, above all industrial purposes. Mre
particularly, the present invention relates to_detergents/cleaners

cont ai ni ng sublevemnaylolytic bnaymenkxtractedirar Bagilltsspc le@al (RSMext i | es or

hard surfaces in which the anmylolytic proteins or correspondi ng

conposi ti ons &2368)139U\)\Nas¢m%md@manmg% ents Conta faistNuvel es or
hard surfaces. a-Anylases (E.C. 3.2.1.1) “hydrolyze interhnal

a-1, 4-glycosidic bonds of starmn? hke pol ynmers, such as

anyl ose, anylopectin or glycogen for’ exanplre, to formdextrins and

P- 1, 6- branched oligosaccharides. They are anong the nost inportant
industrially used 15 enzynes. There are two reasons for this. First, like
many substrate- dbigr davenjioenzelates they rmew aeiydelytc énzymei fnooor theni sis

i . e i [ . h I
ot um r ot iSRS BoLHR b Ratt 1OV 2B 5 Belcien simbpra
purifi cati oproteingomitlsl, araylslytie esctivhp, e proderdel Tor InEiF GREJLEHHIE afll to
applications. 20 One inportant industrial use of a-anylase is the

product i on WArious petenialanplicatient fon these aroteins. ar Over andeahopectheas
o1 v P PBABAEL s ARORASRNBE E e BF 0G0 BB o Bh G REREC o o
sugar- cont abovenGlf relistrial pepdsesgr MorenparticulayOqRE*present invention
relates to detergents/cleaners containing such amylolytic proteins, to
processes for cleaning textiles or hard surfaces in which the amylolytic
proteins or corresponding compositions are involved and to their use for
10  cleaning textiles or hard surfaces.
a-Amylases (E.C. 3.2.1.1) hydrolyze internal o-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. There are 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 textile
manufacture, the production of adhesives and the production of sugar-

containing foods or food ingredients.
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WO 02/ 10356 2 PCT/ EPO1/ 08359 Enzynes such as proteases, anylases, |ipases
or cellul ases have been used as active conponents in detergents/cleaners,
for decades. Their particular contribution to the washing/cl eaning
performance of the particular conposition is, in the case of protease, an
ability to degrade protein 5 containing_soils, in the case of e the.
- degr adati on WO @léﬂgﬁﬁ cont ai ni ng soils2and, in the casPeCEfEORQ@ggégsi ts
lipolytic activity. Cellulases are preferably used in detergents, above
all by virtue of Eri¥iviescouth idsuproteades, andases, tlipasesvarseeltyasas pave or nance
of a detergent and for their fiber ef,fe%ﬁg on teixti I esf. The (ﬁ)artt ul ar
hydrol ysi s [peeautaes as activa eemeanentsda detergentsicleaners; for dgeages ﬁ 'hded by
t he ot her i ' 3 ' | hartiehilaki vel y

hi gh sol ubi {R}u%{r@‘?u'gﬂe&}tﬁéﬁtﬁﬂﬁt&éﬁemgﬁh?@eea&%p}éiﬁbfjdggn‘%sgf o o syner gi stic
ef fects occuwoniisitom is,hin énezyoase ehgroteaser i@y abﬂkb)hst@i degnade. prteid- anyl ase

| dind /¢l ' h - 15 Wl
¥ Cheni £ 5r meontaiandesallp 41 theo caspr b il 1R oAeetafon BTttty o
A'S, Bagsva?doﬂt?iﬁ;?/.@;@di andl iﬁet?érk%ye bmlijoase, RecKsyRs aciNgty. YCeKulaseé are

known commerci a s Termanyl (r) and urastar(r), res,p_ectiv_eluﬁ. The
horol og i solartenteferably Risediibtdetérgeots, Bbovaallity viguerafdheif soatitpugipede osed i n

US patent application US 1,227 374 | . ' S
under the ngﬁ% %‘?‘E@ﬁlﬁ(’?%"c %jeﬁp’gige%&a%ﬁ&egﬁ ﬁs%g¥rg%€ﬁ§% %c\%s have
been furthergy demaboPreth patieMaR Ufydrolysist prodsictdiaed atttibkeds elfssdheed)r obl em
of optimzing their enzymatic properties for specific ;&pl i catti ong t hr ough
vari ous 16ol ezroulsifiedi of syspendath gy itheethehingredients of ithe Aatergedt G5ndye| at e,

25 f l.e, h A jufd CLLJ kobd ; h
enzyme unadirtys of A rafivel High Sl cale fdatefifbude s R WdshYidtor) he
i tsel f. The gd ahhowyRergsticceffestepbiccart ibetweean etheeshizymed and ethenpthes of

such optimzations for specific applications: EP 0 410 498 for the sizing
of textil escanstituant®e/ 02633 for the |iquefaction of starch. 30 Above all,

however, a-anyl ASKh Q?avrr?ylggg nchHFntorﬁW u%%ﬁehp%‘ieljg%nts/cleaners is the o~

15 amylase from Bacillus licheniformis. For example, the corresponding
products of Novo Nordisk A/S, Bagsvaerd, Denmark and Genencor Int.,
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, o-amylases have been further developed in



WO 02/ 10356 3 PCT/ EP01/ 08359 regard to their use in detergents/cleaners.
The followi ng patent applications are nentioned as just sone exanpl es of
‘this: the anylases of WD 99/02702 are nore stable at relatively high
tenperatures than the starting nolecule. The enzynes of WO 99/23211. are

_stable at high pH 5 values, in the presence of calciu

rel ativel y WQR2{19356r at ures. The a- ar?yl ases of WO 9%@3&588%&)@%%3

nodi fi ed binding capacity for calciumions and hence nodified enzymatic
properties.refaed md atimiesuse jor odﬁetagauﬂs/tzbaaemom'ﬂhe edollowiog apatgitase

ariants wh ticularl h f
o edi ent sAPREBHORbars risonRY a5 JBhaoTS PiAEeiBh Y RE! I ek e i n
i ndi vi dual Wﬁyéﬁwﬁoﬂré?eeﬁfo'r@sstétb@oéﬁ rélbﬂ@éi§ h@ﬁ&eﬁme&ém@é tRan ahber

properties and on the washi ng perfornmance of particul ar enzyne. One
exanpl e of startoyg mdleculeonT e mme@b@fawaoaalaszm @revﬁgblﬂf@fchlghsphow on

oxi dati oh (YEYESNB P Seesgics SLGIGnHY o A BCRIRE RASe bt o5
(1997), pp. THE %- E%i;)lase% Bwvd)ewmwmowha Ghodwied! Nn@ﬁ@pbap‘@cﬁWﬂ)r
optim zation of onl'y a few known starting enzynes maymgosm bly 'be limted

in the [) fasud:alsmnmerm ard henicermodified raymaticaprapedies. | hhermsutagesesisch f or
conpar abl e enzyne ral sourc h h dentified
tarch 20" spiacers ah WRRHETES 1l torispiiassyasiants LicH are Pelitionas and
Ther nus forslfaBRﬂRh H%PFés'e?i e GFRtE e‘F\t cBIRATR YR intadificatRMLChStheEP O

636 693), from roba revi bacteriumand M crococcus (EP
0 628 61D), tyrpeomqapsuon,caoba(\gmrgnm\sdwal)erauma&mnropemg almpstawayﬁ

condi (1 ons. b3S @Ereteoi A BHSIopaPaSe L sae Wash G strforER fne op.
have been bé#@?h&é mz? e%éﬁé X8k Y@o%ﬁ%ﬁ%ﬂiatfdﬂ pr‘é)ﬂﬁcﬁébtéidé%l intRispH

val ues. eir | ow sensitivi ty to tergents, ot her arryl ases
from vari ouwaymtmchus nowmmttm?maslset)lsd)tﬁam%w(a 25879 with reduced

et erenL = SLRSIGhoin BHyoh e, BBk, e R el A AR
for furfder JYGraY 1283 %9997), pp. 723-731).
Since developments which merely comprise the optimization of only
a few known starting enzymes may possibly be limited in the results
obtained, there has been a parallel, intensive search for comparable - x
enzymes from other 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 Sulfolobus for starch
liquefaction at high temperatures or under highly acidic reaction conditions
25 (EP 0 727 485 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



PCT/ EPO1/ 08359 devel opnent towards specific applications. One exanple of
this is the anylase from Thernoal calibacter (WO 98/13481) of which the
natural activity is largely imune to calciumions so that, fromthe
outset, it has the right qualifications for use in detergents. 5 Further

optim zations of the enzynes isolated fromnatural sour r
~particul ar ¥WPI02%H3I%h can be undertakéh, for exanpl e, Fﬁ?ﬁ/ﬁﬁ@é@%}%
bi ol ogi cal nethods (for exanple according to US 5,171,673 or WO 99/20768)
or through dbesibpaienttidivbrdsitspeaific(a@Eplicatians.2) Onpaexampleaphithisatsi Hie wo

99/ 43793, for examl e, scrihbes,..a f
ovany! G a- gm&uj%gee”‘%rqm Hheerorialieer DR SHILSAGERE wiibn the, BRGiER ™
vany an ' WHan
construct a ﬁogwfléﬁlgﬁﬁ@hﬂg%gﬁ es géﬁ@%@&%ﬁf@mgﬁ%ﬁfﬁfggzﬁﬁﬁgée_(li_htege

;:gﬁgﬁgerml( gggggsalﬁir?gti?ﬂaf?ﬂlweig dﬁte'mgn ditional CGTase-specific consensus
. nct. 0 S it |ﬁag§l%' tional
regi ons ‘and func_%':lumrt%'mzfﬁ%i}s éf:thi%ﬁrﬁ%@é%é Esﬁil%tﬁfjcn@-@sﬁ%tyvﬂoﬂ nol ecul es.
The obj ect @br thi sarflemat appRddtionscart iSe aptiértaken, Nor exgin@d, dy mblevalar-
applications. Patent application W 99/57250 disclose ﬁno gr d for
|2 gpr o?/: nlg t théologisal nge&@dson(f@aneéarapledacgpgtﬂs @nz@gre%v S"l.!éﬂ as’ | ses,

cel lul asgg, ease, I : g{%},fé T, o Ci scri bed
therein cong_%é%@ﬁ 85vt3‘l’r%Wy egﬁ'&?Lg'ﬁ%‘ﬁiﬁcpar |gg)lEarhg1néz){/4r$L2"s F%ﬁtggl?l ul ose
bi ndi ng dorgippficaisHPWO @9/43T9 3 forbxampls, tiescrAbes adorther developtheint oker .
These ensure that the enzyne acts on the surface of the textil el W'hth

aflHe% hi s

gr eat er 10i nttbadinown Novegwi® zeamylase. dks this Kocumess; $r-anceIr

concept 25 while WO 99/ 57254 i u h W‘S I
gl ycosyl t rbffr‘i‘g?gﬁz'as_ QV%WVW g‘?&r aﬂgﬁ)ﬁ asgdy ¢ Ich ar yﬁ%ﬁﬁiﬁrﬁgé%e’
either to fo@Tased)i BRS alised ofcei construct aat hest i ofk aelated nrialeedes nby\O

99/57252. Every anylase used for detergents has its own performanc rofile
whi ch is refrhiscokidlagical tectinigwes. hAhese felated rfsolﬁ?léemﬁ%@@a"wg?s@se‘ﬁ’&légtive|y

30 by one ena?;ﬂ?t?o% 'd&TR808hesRt bBnEETsusBARACHR (Bosed) &l fifibioty ognot her

WO 02/ 10356
15 conversely, CGTases with additional regions and functions typical of a-

amylases or chimeras of both molecules. The object of this development is
to optimize Novamyl® for these applications.
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 linkers 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




PCT/ EP01/ 08359 enzynme. This further denonstrates the necessity to enrich
the art with other anylolytic enzynes which al so have their own
performance spectra. This necessity also arises fromthe changing habits
and demands of the consuner, according to which there is, for exanple,  an

increasing demand 5 for detergents for cleaning at |ow and nedium -

- "t enper at ur e4/0 0A/18386t i on, new enzymesSwhi ch can be obP&TARR01/088P8r gani sns

hit hert o undevel oped for this purpose may be used as a starting product for

further gensidyenendrtisefuithgr wedidnstratestise mecepsity ¢o rereichi theeartngith Thei r

objective is to produce Flro erties whic hi t hert o _known enzg/rpas or the
eng *Cld,

10 det er ger@thena{nwelyie e Which @isa Bﬁ‘t’%h el PWRLPRIERTMANCE SR t he
ot her hand"ﬂﬁgv\’f‘é’c%rssitg%ﬁé{f ghsé’é"?ﬁﬂf‘i‘ﬁhé"‘?ﬂh%k\ging] ﬁgbiié‘%ndodlérﬁﬁhds %ﬁ.‘iﬁéf‘

certain washing or cleaning perfornmnce i n-conjunction Wt typi ca

deter gent i c@isteihanascording toowhizhpthere is,ifar éxanaple; abliscreastigdaemandor  such
optim zations., 15 Despite al]| these devel gpnents, hqowever, there is still a
need to X in@r dgtefgentsdor slegning %ﬁ?‘ﬁyrﬁ%j "\ﬁﬁﬁﬁﬂ t%f“p?fagwe_shave a broad

appl i cation specfy 4gyitisRd nBRY eREyrHES Avtfigh 2ot BBt ottained fbnd @nge_ﬁ*ﬁﬁﬁéf ic
further devel opments, in additi'on to the few natural -anyl ol ytic enzynes
whi ch are ahithertd yndevedoped fanthismiupose mayshelsed asieestagingpissiust farn ¢ he

formof furiher devel.opnents. .20 Acgordingly, « Rrobl. re by the
present inv 5 9REYC IR P‘fcﬁﬁ‘\r‘?g'f)ﬁ?‘aq{y aé%%ﬁagﬁé'ﬁ%wt o%ﬁggesgri bed
whi ch woul dolBceid [s38! frod By Propurtibs WinidH tHal higirto kREGWA BhzyRiseor the

particularly in detergents/cleaners, or which could be used as a basis for

appl i catQ ondeteegeritianzymestdsariveddiam dhemrdasnober gannet §RESESS-pr obl em was t o

obtain the nucl ejc acid i f S | woul d be
essential both fgn ?hee %ﬁ%’?@%ﬁﬁoﬂgﬁ%{g’l @%@Lﬂiﬁ%nwgﬁ ?rr?gﬁ]ftﬁret her
devel oprment o@fset, how & RenaRswashing e Icisaving perfpranbeé ércoajantiior with an
organi sm whi ch would naturally produce the particul ar a-anyl

Anot her sectypiral detargentingiedients seeanfq be pariculanly ﬁﬁiéaq|8lﬁ?&di‘§%$ﬁ%g/ 10356
6 such optimizations.
15 Despite all these developments, however, there is still a need to find
other amylolytic enzymes, which a priori have a broad application spectrum
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 a-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



PCT/ EPO1/ 08359 be bi ot echnol ogi cal |y produced. Another secondary problem

was to provide detergents/cleaners of which the washing or cleaning

performance woul d be inproved by the a- anylase found, i.e. of which the

washi ng or cleaning performance could be 5 at |east partly attributed to
t he anylolytlc(ggoteln according to the invention. Further_ secon

- problens we VWOt 3B de correspondi ng Bwashi ng/ cl eani rPgCHEPc%y%g %nd to

poi nt out correspondl 'ng potential uses. Another secondary problemwas to
define furt berbiptechnologicallpgnsducenl. applications for an a-anyl ase which,

primarily, appeared tabl e, f det /

sol utj[pnytlo ?Eeawékéqod'ted@&ﬂ%g@g“g%% 820\35864193% C%ﬁ%B&aSHQFEOf t he
i nvention

at toast oodiict) IE Weshind bF oy, B5riBhmaes Wi Kiithoveq ) BREEICC | o

with the amamylace tbmmuenoemmwneu washiay ldb ch@nikg pbﬁ‘omaeceaouldcbe arly
over the_regi on which corres | D NO

2. This 5nc|a&!ﬁ?§t9ﬁﬂlyo?t§'ft?‘ﬂeg ﬂtﬁfﬁ@ygg‘t‘tl%@??'mﬂﬁcaf Uglt%ﬁ'? H‘é’eng uence
which is at |easty jing ggt%pggagﬂeq%@baérﬁestw&%%@n S, BaREGSGHRliNg 100%

identical with the nucl ence shown in S 1, nore
parti cul ar| washing/tleaninggprocessescand to pempouusonresmnmng @otemlal 89es.0 516 of

SEQ ID NO 2. A | uded | ' '
ST ar o ¢ hese ANQNGR, $9GONSREY OISR W t!tﬁrv%?ﬁéqeﬁhé“@bﬁ & il oae
known per se, PEP&&‘&E fof ahed? é"Whch?ﬁ Sgﬁﬁ'brﬂ ;?édrééd%ltabreol’oﬁh%@ ihrom

m croorganis nor e partlcu y gram posi ti acteria of 25 the genus
gam : : uso este@ergehtsjclehﬂetspem es Baci | I us sp A 7-7 and nmore particularly
acillus sp. A7 (DSM 12368) ., A se nt o | nvent .on are
nucl ei ¢ aci ds codillfg "tc&{\l‘t'orhﬁﬁl &S PO rBt @ § ogBWﬁ’ cﬂn%hgeﬂﬁ%l 8o Tséie

Feduerce s ipddaen o n B itk Adtingdr e mekain v 100%
parti cul ar | yacil sequénece/i® a¢asi BH%% 7preferab|y at least 98% and more preferably
100% identical with the amino acud sequence shown in SEQ ID NO. 2,
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 proteolytic 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 gram-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




PCT/ EPO1/ 08359 regi on which corresponds to am no acids 32 to 516 of SEQ ID
NO. 2. These preferably include - correspondingly - the nucleic acids

whi ch code for the particular proteins of the first enbodi nent of the

i nvention. A third enbodi ment of the invention are the natural  organisns

.which 5 f r in or derivative gf the first enbodi i ch
contain nughg 62}%9@%55 coding for that 9protei n or deriéékﬁb“ﬁ&%
particularly preferred enbodinment is the strain Bacillus sp. A 7-7 which

has been .| gegem whiky co;raﬁpm t@S}Wi_(IQZQG'Q'ﬁﬁZ_\t@ oﬁﬂ;& @;‘] 3BQdIDrdV®. 2 d_t he
nost cel | WTeRgcretarantnEkee : R eSedpundly ot pSurkt ade iy B ™

processes figf tﬁéﬂﬁarm@léu?wt@msﬁftaeﬁrstfeeﬁmbqlmend@fiheamwﬁtim. the first
enbodi nrent of the invention. A fifth enbodi nent of the invention are

det er gent s/ cl earfetiirdiaimbiediraent efithedeventionearei thetnadural peganigms ayhick prot ein

or deriyati fl.r.8t: frﬁ[é N

deter ge§t s/f}éﬁg(agn%iotg&\?\hdlrcﬁ%'ggﬁ\?%lsn dftéggrgr{nb&-& yﬁ |§§t %ﬁ@ﬁ@ﬁ%@g}fmh@ﬂc\\#jﬁ ve in
quantities aﬁid%éﬁ&@@ﬁfdﬁ) mtv\ﬁmém top dE%dra]tjavez\ei thaudjvshaﬂy epreferegul arl 'y
0. 00001 to 3% by wei ght, ich_coptain ofher enzynes; ich are present in
suppl y f or AINRAGMmEN ds the shain Ragius $p- '@WJ}'F‘%\ 6?? i)egetlpglg@‘} ungef orns a
function f the ingredients 20 of the detergent/cl eaner or
Is itself %ﬁﬂé@ﬁ ?‘Wi@%ﬁﬁ)ﬁ)h enbodi ment- of the invention are processes for
cl eani ng textilA&Soorth eanbodiordrd adf sthehingantiore acd aregtdre rwitle dheé mucheit an

anyl ol ytic r ot ei derivati f the first di,nent b ti '

201 oadb o raditgpf ik Shednid edborkpert. hofEpals Fansiosnre: Wit sughaepiore n o
enmbodi nent ' r iC
protein or %Lofia@gt P{ﬁéﬁrﬁ)@% % Zﬁgﬁe?%ﬁge Fitﬁgaﬁmr???ﬁyéﬁ;? g%t%mng}lto 200

nmg per applderiviative ofithe firsb emboedimentofdheyinventionquantity of 0.02 ng to 100
odi ment of

e DL e bR, o BB e Brodh B STHSH ort ¢
or deri vatiggscipdrablefizbH rift thathRey Hontaifra PreteOd? 2deki@tife Sof the first
15 embodiment. These preferably include detergents/cleaners which contain
the amylolytic protein or derivative in quantities of 0.000001% by weight to
5% by weight and more patrticularly 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




PCT/ EPO1/ 08359 detergents/cleaners of the fifth enbodi ment of the invention
for cleaning textiles or hard surfaces or for releasing the ingredients of
correspondi ng detergents/cleaners; preferably in a quantity of 0.01 ng to
200 mg and nnre particularly 0.02 ng to 100 ng of the anylolytic protein

or deri vatlve er_application in a di shwasher or wa -
- eighth emboMf ‘PQﬁ 58 he invention ar edé urther potenti ﬁf&(ﬁ@?&?% uses
for the a-anylases found. These include processes for |iquefyihg , starch,

nore parti cdemrgqntsmlemefamﬂ ther 6tuam 'Tleé\*rrﬂfrt&ﬁymtd@ﬁ@ﬁméor ledningses and
various pot Fegfn ﬁﬁgkﬁgfﬁg%& ’olrgﬁt??lggélhbctﬂleaiﬁbyecﬁ&‘its ereédo?ﬂﬁaa”t of

raw materi a S Irnvtextl manufa ure, nore

particul arl uefé?geﬁlt%mléamscméf@rably an 4 mﬂantltyduf:to @h mg tbi mrmgmmmbr
short-chain oligosaccharides, for the hydrol ysi for the

odext
rel Faze of mateparbeuw BE\YQ{@?@I‘QQ&H@@Q@*?@W@B‘W@&%@ %)élé’relﬁ'ggweers or
cycl ode f ood d f h
T2 o oaut | Bt apBlisdtl R Etwagtoor WA HEhe; C0C i ohi e and for
di ssol vi ng st ar ciarceighth emdadmsofwaetixwe:monﬁarprfuttbenpmentualanduamakt of

the present invention is a substantially |inear of the
natural ani wgeadptshen-amyRsas fyng. a@@?ﬁeg‘cﬁ’%g@g/ EEF i‘HHEfyérig ucture

for perform ts f S i f

br ot 61 nogen iAol K bafibui®, 10F SlteRbPSSiduERes, tefldrary, baifudg |
internati 0n®¥éces%ége§hddvénowqboﬁedtmltansplmatless nmreepammlarly fore thent ext
of the present invention is a protein er o 6fertal n, bi, ochem cal

functi ohQ Alipaynent ef FAwreatega rOVeWi‘V 'aﬁ 'E)I?défﬁ e manufagtitesn ar e
under st ood Itng%n%epénﬁﬁf‘ary cfrhd%:1 F19 ?ﬁt@o@ fo?Eth% ﬁrdﬂuﬁﬁ@ﬁ'é*‘ ﬁ’né’é?“gﬁd/@f

pol ysacchar nore par | cu whi ¢ e wthin

pol ysacchar Isﬂ@&t—ch%maﬂ@oaebohandasy far ¢hal parolysisr ofecd:ycbdextrmsl far tlaeryl ases
s are fornmed as, so-cal ot ei ns

(E.C. 3.2.1. 1 pr ot ei
t oget her wi ' eaﬁeﬁfi%ﬂlm‘ﬂ@ﬁ Apweight comroynds tpobﬁséc%?g %Fﬂ%ﬂef%&F t of
the greogf'ot“eg& ogERerkA, 560 e photilictioAMorfiRs Aridlot fodd iGHaERME fof ke ! ease
15 production of animal feeds and/or animal feed ingredients and for
dissolving starch-containing adhesive bonds.

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 a-

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




PCT/ EPO1/ 08359 fornmed fromthe producing cell into the periplasmor the
surrounding nediumand/or its correct folding. The signal peptide is then
split off from the rest of the protein under natural conditions by a
signal peptidase so that it perfornms its actual catalytic activity wmi.thout
the N-terminus initially 5 present. The native a-anylase _from Baci || 0s:sp.
A7-7 (DSM 196302/10886 exanple, is 516%mi no acids | ongCTAEPOMORRSPN SEQ I D
NO. 2. As shown in SEQ ID NO 1, the signal peptide of this enzyne

conpri ses 3formednfroacitde predutingt célhdntmitthe eperiplgsra basthe bemgamding 485

am n i ds. irt of thei ; ic.activity, t t tides,
o BT O peghay el B cb S RRRY ThivsB5alartie n PR nlf SRR FS (e
prepr ot ei ”Sth]gfr‘éét o8 SIrbicih uRAGY h&t%?él%ditﬂn?ﬁfys)zls gi i EBtidARESd Wat

precursors of protelns. elr precursors w requency are known
as pre- propit operforms lits tactual ooatalticoBctivity pyithostt then\N-terninus niniladlyc aci ds
are the _ 15 nol ecules naturally nmade u f pucl eoti_des I C ve as

i nf or matd onPresgpti b—r%se %‘%ﬁ’%i‘ y'@éﬁeﬂqrgrg?ﬁg’-’? isHeéYﬂ.Zn(p%A a&:%%é'eﬁhrence in
proteins or ; : ] tor a single
strand con%)fagﬂn'é%fn‘jas?gﬂ?gﬁmgtmgj?ﬁ%ﬁ ’%{gg%\’gﬁgfsﬁg gbg\é)éub%' e'&gtS P gﬁ’&ﬁ“As t he

natural |y 8SBQelpbiOrehd¢ne signabpeptideaf this enzyme tcompriseised caminalaCid i s
preferred for 2

| ecul ar_bi ol pgi cal trast, f i t
Phe. ©nvent | ShH1E) 198 nialiis 413 PEb AR STASLAEIR BORR' an’expr e ng cel |
an RNA is for ”EdBYmS\th&é'%f R &2 ice%cﬂﬁv\t}lt?ﬁh%m\ahﬁet BéptidBsSNid. GRed! SO

represent enbodi hents of the I nvention. t he sequences of both

conpl erféht aenzynes paxcessed|dfter liheie praflationdareg) pfefarred thdhe preptateins
consi dered. . Anot her fact.or,.to be considered is that different codon
triplets caﬁ?r&r&h‘éﬁ%’raﬂﬂh‘éam amino acids, so that a certain amno acid

sequence can be pigRihd P8 iRGMREAprébursSset prateisCOtTHé PRIGUPSSISS
possi bly having onl'y mnimal identity (degenerateness of the genetic
code). |n adiihsignal fregnpeaeeate WIQYhAS RES-PIORILRINGI f f er ences in the use of

this codon. For {hege L&RRRNDr BRY rbr@g'ti.rﬂoirw/‘((gn?laﬁ,1Or?iﬁ:‘?eitj:oacids are the

15 molecules naturally 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 preferred for

20 molecular biological work. By contrast, for carrying out the invention in a
hatural 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



PCT/ EPO1/ 08359 aci d sequences and nucl eoti de sequences have to be included
in the consideration of the scope of protection and di scl osed nucl eoti de
sequences should only be regarded as an exenplary coding for a certain )
am no acid sequence. 5 The unit of information corresponding to a protein
is also referred to as a gene in the present specification. Wth the help
of met hods WEMOGEKS68I |y known, such a30for exanple cREM/ERO1HBINesi s or
t he pol ynerase chain reaction (PCR), in conjunction wth '

mol ecul ar.- bacit osequeencaesdand muchkeatide cequeneds dtavadty demiridudisd in thelO

CheTudi ng CORRAIAATENGRn0L Hie ¢ HEo ook BPIoRn a5t dRblosadhusbaldey
sequences. d@&mmﬁwﬁ%gamﬁ %%ﬁpé&mﬁlra@gggam\g'fle% Kefaifler

Bi ochem e", Spektrum Akadem’scher~Verlag, Berlin, 1, pp.
267- 271 andamiria adid,segpefd@d.- 229. 15 Changes in the nucl eotide sequence,

whi ch ¢ be produced.far. . exanpl e by nol ecul ar-biql pgi cal net h k
per se, gre r ef e?ﬁ%d‘nftcpc%dgformggf’i"&ﬁés"ﬂ@ '@H&Pr@%ﬁet’ﬁ@ éﬁ%éeft&fr% ﬁ&ngg\,m
mutati ons aggq Nn the presertBpksificaforslel etion, insertion or substitution

mutations or nmutations where various genes or parts of genes are fused
t oget her (" shuf f Withgthp; halp of sethede ooyegrnarativuknows, sutieasdenexample

oL 930 ST A el e n e LT IS EOR) P R

substi t ut i oRjitRuineldcuns-iblogical Qitid/be proteih-clieriial Gtandards Atetheds, . the
substitution-nutated or fusion genes and, at the protein level, to

cor r espiéhdi expertiist able, to reduce ther cemiesponding Jwaleiei asids Bp tox@ndysi on

proteins. F n =V ry0ept ich are
Gl Ver i nalfORRTTH P Ciities, ANk hes B hoBUPt DAVS allyd B el
transl ated geqeshcead Sudiciettiods sredimove, forexarhple, frensthe tieéxikoh! der

obtai ned. On the basis of their am ngo acid sequences, they can be 30

assi gned t oBieghemie”, Spektrum fkademischer MerlageBeslin 1989, Vaby1,rRR- wo
02/10356 1l567.971 and Vol. 2., pp.227-229.

15 Changes in the nucleotide sequence, which can be produced for
example by molecular-biological methods known per se, are referred to as
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-, substitution-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
smaller than naturél 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




PCT/ EPO1/ 08359 assune identical structures or may performproteolytic
activities or partial activities such as, for exanple, the conplexing of a
substrate. Fragnments and deletion variants of starting proteins are
basically the same. Wereas fragnments are relatively small pieces, x ..-
~deletion nutants | ack only short 5 regions and hence OaﬁEi ndi vi dual’="-

partial fundfQ 0340366 the context of tht present invenP POMOSSPAl or

hybrid proteins are proteins made up of elenents which naturally emanate
from di f f.erggsume tdeomicat stiactthes os nay petfoemgaoteddytiaactivities of pantiali f f er ent
organi sms. This prochgdure is al so known as shufffl [ nB or. fusion

mut agenesi sactiviiesI1Y ?gcfpr@?(a & té?.ef‘?ﬂ?. AXOQrOR S Etrrat@xaﬁﬁgé',‘e'?tﬁ produce
or modify ag.&&a&grtigtne\ii%ﬁi@ﬁgfbf Stakrtif e bt RBINY drB Bdifeatlydnefsdme IWs&dasn part

of the protein. btained by insertion mutation are understood to
be “vari antfsagieots b gelativalyosmalinpitcey, delations mutanis faok oslyoghoriserti on

of a nugleic acid o rotein fra mt 1.0 the starting sequences. Because
15 they%ar eregggr]sc%{pcf 98?%09&@?'\’ Ipﬁﬁk?tl ﬁ‘g‘cgggﬁgned to the chineral

proteins from wy s Ebmextof e predeitViniehtione chiraérd] ari I‘Iiyb?fd bfteingchanged

part of the protein to the size of the entire protein. I'n .
i nsert i on- naneapradeips anadedp ofelemertpovhich materallyremgnater Gom diffesentoner

Lhversion RalyPepe sRa RS oyl es el MaBREN S stra BiiefHscpBanBiing °
insertion. Thi§ sRduRP iabso kRown! 89rshumlling &f fusisn enstaganksisof Thae

mol ecul e which differs from the original amno acid sequence. They maybe
regar déd asobjegkpksucinha fysien £an beyJoaaxample. e Mroduge anmagtify axgedaiBhuf f | i ng

vari ant of L O} : ot.ei .. H@{' tlV i text of the

present i nvé&&rﬁ%ﬁcgfru@%h?%%ﬁntgbggf'd %\ﬁ}n C dszéﬁ-ednpﬁiéré og%wngmg%ﬂd chai n has been
chem cal Iy nodi f PesteinSu®btaifled i byt insetticrnanatatiohe acar understodd tbobeexanpl e,
biologically in connection wth protein biosynthesi Sp%(ngt he host, organi sm

Mol ecul ar - byaiasgs sdich havaheematitained, By metpds KinowsLPelose bYTIREGMRAY ~al so
be car i ed guh il SOERICE! hibteih Hagiiéiihtd the $BRirg SEREHces OBEaRIsen ©f 2

side chain
15 they are basically the same, they may be assigned to the chimeral proteins

from which they differ solely in the size ratio of the unchanged part of 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



PCT/ EPO1/ 08359 am no acid or by coval ent bondi ng of anot her conpound to the
protein. This conpound may be, for exanple, another protein which is boupd
to proteins according to the invention, for exanple by bifunctional

chem cal conpounds. Derivatization is also understood to include cavalent
bonding 5 to a macronol ecular carrier,,In the context | tion, .
al |l enzymesWQP3HO386, fragnents and #Rrivatives conepﬁﬁ@%m@%?’& | ective
headi ng of proteins unless they need to be explicitly referred to as such.
Vectors i.n arminccaoideat byf cavatentnbending rofaarothad cosipnsimd: to Bre proted).enent s

consi sting of. nucleic acids which contain an in oSt | n

char act eri stig GAAPRYRD Ay, bee §0TAXAMR %ﬂogh%'bbg&gi‘ g@%’éﬁ% @ﬂaﬁﬂﬁg in a
speci es or IcBfdi ViRV ShtiGH 'Br aixa My Blhctibnal Thehsicals a
stabl e gen@oﬁhgldgggﬁqlﬁgﬁi{)c’tﬁérlgglé‘l?(I:at es indggjé?lc_ieyntly of the rest of the
genorme. Vecarpeurds: Heswatizatignaisralge undeestoed te include savalept boadipg: s,

particularly 15 where, th ar sed in bacteria. In genetic engineering, a
di stinc n%i%m%rrgmﬁlq?@f%é@ﬁﬁe%n t he one hand, vectors which are used for

storage hence ajpsthef @InteRNGHthe imBsrtion) all erzprids, préteirso fraghierds @ndni ng
vectors) and, on the other hand, vectors which performthe function of
produci ng t derivatives @omegyndeethe colleckive headingeof profeias uplass theyesd « he
expression of the | CU teif. 20 These vectors are known as
expressi on @et?:‘%8%@'?@*%‘5#%@#‘??&13%\%‘]’[h known enzynes, which are | odged for

exanpl e in genevatioys ajpcehei bbrtesiatof trrnkaventionr are eundeéistoat| tecllee parts
such as structural elenents, for ex or the enzt)ématjc activity of

en r exanpl e, h a
st udi edlO enQ@ﬁlﬁrﬂﬁﬁoﬂéﬁtj@G%Bécbi%ﬁ?'aﬁévhﬂ? RBNLAIN an dRterRRtNg N8 quence.
25 Such a c rl [ e Lgni I | q I+Riat
nucl eoti de gﬁrg@ﬁ#eﬁ%ﬁgcﬁ%é@gqﬁéﬁce of’ tﬂgegtag%i%e;@otggaﬁg&t‘ c}ﬂlgngﬁgnot her .
This is knogpeciss nprpteipline nger Severaliganertiongroresell divisiariseaparstablel ar
positions is known as alignpent., In the anal ysis_of nucl i de_seguences,
both conpl egeRets 9!%qqﬁﬂ§|cgﬁ3pgﬂ:qte§ Fﬁ&?%@?ﬁﬁ)ﬂl%%@éﬁ?%@o‘%ﬁag@lmﬁﬁve to 30
be taken | NiBcfALsiespblian pidinide, 1.6° cHedaR Yetistcarniints pariiiiyc code

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 for genetic work so to speak (the so-called cioning 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




PCT/ EPO1/ 08359 and t he organi smspecific codon usage. Alignnments are now
produced by conputer prograns, for exanple by the FASTA or BLAST

algorithns; this procedure is described, for exanple, by D.J. Lipman and
WR.  Pearson (1985) in Science, Vol. 227, pp. 1435-1441. A conpil ati.on" of

‘all positions 5 in accord in the conpared sequences is_known as a_consensus
sequence. \W@0240366pari son al so provi3es i nformati onPed/ER@1EB3PParity or
honol ogy of the conpared sequences to one another. This is expressed in

per cent i desHd the ofgamisrispepificadonarmsagfe. i Alignmeats anechewtprddsced byni no
acid residues at the same positions oadly, defined notian of
homol ogy 10CQMRYeAPEOIRENS: JakexamRiehy @beng&%d-'bé% %'QPf{qh'i“é: Wip ye.
Percent i ' ! ReReDSHUE Shirip ar | I can be
made abou?ﬁ%é{%repgo?%?ns of %8'2‘:?3%&@6'0% ylj'gbldsﬁfnlaﬁ | VI gﬁﬁle l?éég?g?ls.

Horol ogous (1986 rsSeferndiel, Molc227 pppt t435-1448. denempilation bbsl pasttionst he same
structural elenents §z;.nd/or fléactions whi ch can be recognized b

15
accor dafc esiNiascord nyineRAPARA RS WENEGES IRANANR aS & CANZEIRYS SPSL%B%I ete
identities in VeSMcﬁrBalcan%giiseﬁsalsé;’pﬁ@ide%dinlp&miod”@hcihecgmrdrﬁ)@ omly a

few am no acids and which generally performessential- functions for the
overal | achombtogy dfthé contpased sequemeesHioranaaaether.eghisis expeesaegin very

whol &, SuchpSisent HentBes e FrRoRG & idteA! Fhcietate or s Bs8h Fage
bonds for g %tﬁﬁe%aﬁ@?ééiﬁéﬁs.% rhé R BioadBd&MaY RutionToEhemalogyt | ©

activity can be qualitatively or quantitatively nodified by other regions
of the 18 ot isicludeisi the donaervedarmiprracid rexaha@nges uisl thisavaluen. Peregnt

concerns, for appl e, the en iJaty, LY bk Wik S Lan

condi ti ons GP“E@bEF%P@C‘%’BsgiFﬁlrgg?\j.&ﬁﬁ'c%@'disng y?\é%’%%loaéf%hgowao? an
anyl ol yti c gp@italRolaqteteiddr gendsier onlpabout imividesl regionsppl y just to one
with the pure function of carrying out the hydrolysis of a- cosidic

bonds which are Homalegeunregioss idiffent Dpienaare geé'@rﬁ%éhlcéﬁég g’%r obabl e
CSmortt . Mo S ARpENer Bertdn DRI RENE BT gA be'beobisd
15 accordances in the primary amino acid sequence. It extends to complete
identities in very small regions, so-called boxes, which comprise only a few
amino acids 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 hydrolysis of o-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-



PCT/ EPO1/ 08359 gl ycosi dic bond. Such functions can be perforned, for
exanpl e, by individual peptides and by one or nore individual parts of a
protein by acting on the actual catalytically active regions. The i
definition of the anylolytic function also enconpasses such nodifying -

functions alone. This 5 is because, on,the one hand, i{ | t
- exactly whi MO Q4{10358¢ci d  resi dues of e protein accobﬁﬂggﬁalcﬁﬁ\e‘n i
i nvention actually catalyze the hydrolysis and, on the other hand, certain
i ndi vi dual glycagidicnboodnndiudie funetiansi canebe pedbuded, fovexampleutyet from

ticipation.ip th lysis. Th i Liary. ' i al
Petivitres infiidil Pariies, ity SRR of e Balidut Aty Ahatein, By
i nter medi at gty AtHY UG cataftisally \sxtive regfioridle TR ddfiritsh F thempar ting

of a controlling effect on the hydrol ytic activity. This can also  involve,
for exanpl eamvlogytrcdunam¢malsoferwompaasearwphén@dléﬂmg funatiensialeng.alrhisf r om t he

el case i EracipBecidll s RER bl Ml i ey IMERTGRINE pobl - ana
15 Wi thout esiciiesner anGyTotaianadording foutes ivérmion acuellgr eitaiyzbomeed i n

vivo. Overall, however, a-1,4-glycosidic bonds of starch or starch-like
pol ymers  nhiydrolysishaadopybe. othre haed; serfait individual funsinps canaglidest ood t o

be its effegld ' ' ' ) ' LQNnTwEhis is
based on 1 Aty Bxlyeh Horh B BLER bRt beriitfionindhe GakAENTHEN & L
factors rel awdidrytfanttiensoor parial activities #xtudel Hfesexampledie bindingofiapl e,

stability, substrate bi ndiaﬁ%,ﬁwi nteractior{ Wi th th? mat eri al yrying the

. . ial
subst r atle osubsifate @R iMEEM 8f gad prodigtethe-actvatiop Qr tbﬁr'ﬂh'@ﬁloé'rq’ry

synergi sns. ; : Id [ r + Nz | i+ abl e
for use in 'é'ﬁ?%’?@é?f@é Sﬁqnlﬁ%g?' o%%l%éﬂénh%aﬁgggggﬁt 'ﬁlﬁ?lc%a? 2
cont ri but i oimvblve ifier eaaimpley the formationfpe rstructrat elemhert whiehelieg fiar or

Gevel oped ATOE APMEICPBIS A d SiEna Sentine 1 WHiSh: Ba FBRLIORQoRGems
o ooy 1l of 8GR o 2IoREgE e R, RS chiel R e
i nt er natd onwithoetcwhichtiamenzyme icapaigleosf/ fuoctiming issganamdly fosssbin 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



| odgi ng of m croorgani snms of 28th April, 1977, the foll ow ng m croorgani sm
was | odged for the present invention in the Deutsche Samr ung von '

M kroor gani smen and Zel | kul turen GrbH (Gernan Col |l ection of M croorgani sns
and Cell Cultures GrbH) in Braunschweig (DSMZ): 5 Bacillus sp. A 7-7..]1
carries the registration nunber DSM 12368 (DSM 98- 587). The key data-

rel ating thQ]82/f1@§56res of this biolotffcal material, §T/EB®‘U0&35%d by t he

DSMZ on the | odgenment date, are set out in Table 1 bel ow. 10 Table 1.
M cr obi ol.ododgihgfanieréorganissEaic28thuspriip 1977, Ahé folSMng2afsdorganism

det d b D the 9.10.1998) P Cel| fornRodl ets width
[T 8.0 4. sviilggaeq a dhe Presentdarerdists i 08/ éeatscgsoséﬁgn P81 VO
Teoct o Q(Il\q @@@%bfsﬁé’r{lc‘i‘fnﬂl a%%@eﬁt%é’ at 48%0& tive ﬂéé d Gl‘ g\xlltph at

reactlonNega ve p P ned
50CNegat i vd\/l@rmxfghnlsmsrmhdmﬁ)le (Zuml}kegatGmle)lai Moschweg KBSIMZ)G/POSI tive
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NaQl 7 @OSIéalc\;/lﬁus sp. A %Ofpﬂséatmgs the regls%t?aﬁ\ol%gr%m er B%?/I 15@6%'%9)%% \é%-
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 [um] 3.0-45
length [um] 08-1.0

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-arabinose Negative
D-xylose Negative
D-mannitol Positive




| soz nme nediunPositive Acid from D gl ucoseNegati ve L-arabi noseNegati ve

D- xyl oseNegati ve D-manni tol Positive WO 02/ 10356 16 PCT/ EPO1/ 08359

D-fruct osePositive Hydrolysis of starchPositive gelatinPositive

casei nPosi tive tyrosi neWwak Tween 80Positive Tween 60Positive Tween . . -

40Posi tive Tween 20Negative LecithinasePositive PullulanPositive Hydrolysi.s

of hi urat MBORINBSEscul i nPositive UilBization of cit PSUEES1{G8359

Propi onat ePosi tive NO2 from NOBPositive | ndole reactionNegati ve P nyl

al ani ne desanhfasgdgati ve RESULTBaci | | juBosifive (RNA group VI, alcali |hilic

Remar ksThekpggﬂwgiggf cal test results ppint to the species B. alcal gphilus
0

or B. hori bich but cannot clearly idepgéifive
gelatin Positive
casein Positive
tyrosine Weak
Tween 80 Positive
Tween 60 Positive
Tween 40 Positive
Tween 20 Negative
Lecithinase Positive
Pullulan Positive
Hydrolysis of hippurate Positive
Esculin Positive
Utilization of
citrate Positive
Propionate Positive
NO, from NO; Positive
Indole reaction Negative
Phenyl alanine desaminase | Negative
RESULT Bacillus sp. (RNA group Vi,
alcaliphilic)
Remarks The physiological 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




any of the species nentioned. The strain showed 2 colony forns which were

~determ ned as variants of one and the same species by fatty acid anal ysis.
Partial sequencing of the 16S r DNA produced 94. 8% accordance with B.

al cal ophilus. Strain A 7-7 is probably the representative of a new species.
‘Now, as has been surprisingly found over and above this _characterization,

~ the anyl ol YWQOBHHBHE produced by this!&train has proped{ERA1/AGEER

predestine it for use in a nunber of industrial processes. In addition,
t he strai,n thesinvengtient ofthahstedinf Baoillabl gp.aiX o7 (DSM V2BEB) | By . bés shown

In detail i le 2, th | ol yti di D, 02/ 10356
o o ofegh e M BT aR ot S e otk P rRBRR T 53)
may be bi Oéﬁﬁéqeﬁﬁmdeemaf i 6 883KD fiR! dNRuriRg SDGHAH Ecidte i, it has

an apparent nol ecul ar weight”of 58 kD in denaturtng SOS pol yacryl ate gel
el ect r ophore&sctopiaresiss wheneas: aulredlesrliag hwveight aofoarainglo 58DkBPagabebs deri ved

f th [ f 516 ] L ds .( SE
555 kDOl 1 Gyek B hgiprelRin SPguaRce B fEminn arids (S 1BNPng) B a.
Accordi ng tehd HRPHFSIKD GfteP FemovaD of &rﬁ@_sigﬁmlpép&iab%@ﬁFﬂéingf31 RgniAdt ur e

protein is 6.0. It has anyl ol&qlt(; activity. I't 'is stable to incubation for
10 nins. aacigsi Accenling sirpekestintacussinpytheispelestiicepaintiobihegoaturghe 10

enzyme is | el y. ble tq | [eJA TN ¥ol s ' . 2, the
best ot abi | PO T Bouf D MSIENRl B’ R Ried Atpbdfat i

enzyme shovwgif3%tr pHli H/80°GCt 60 yesidiualr activitybist obsedved d560t@uUt Fheat pH
10/50C. In the presence of an additional 10 HPE/nml protease activity and
after ifcubenzyene islaraelystable tarineubationsior, 10 minutes @hd0seinH Sntd thed, 15

residual achiuidihility being observed at pH 9. In the presence of 0.1% SDS, the
enzyme shows 98% residual activity after incubation for 15 minutes at pH
10/50°C. In the presence of an additional 10 HPE/ml protease activity and
after incubation for 15 mins. at pH 10/50°C, the enzyme still has 74%
15 residual activity.

Accordingly, the present invention provides a naturally occurring
enzyme which must be regarded as a-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.



Accordingly, the present invention provides a naturally occurring enzyne
which nust be regarded as a-amylase on the strength of its sequence
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87.[:,22’ Fs seauenth shown BOSEW D, Nebod o§hropPRIRAT dERiTAS hteasEhe *
nucl eoti de L1 . TR S0i [ gn particular t
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15 Switzerland: http://www.genebio.com/sprot.htmi). ~ This protein has a

sequence homology of 93.4% identity at protein level to the amylolytic
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 (EB!) in Cambridge, UK
(http://www.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




sequence honol ogy of 93.4% identity at protein level to the anylolytic
enzynme according to the invention fromBacillus sp. A 7-7 (DSM 12368). The
protein according to the invention is clearly characterized as a- anyl ase
through the honol ogous regions. Representative related proteins ZOEQLQ
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of the present Invention. This is becadse tly, oldlng can depend
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16  activity is developed by the remaining part of the protein.

Accordingly, for the actual amylolytic function, amino acids 1 to 31
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 transition 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



Accordingly, 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 folding. Because of this, they cannot be

excluded fromthe scope of protection of the present invention. 20 Shoutd
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and/ or 1@ r S/HB4. hOxidation stakility, ﬂ?ﬁlp{"yaCtWW(ﬂ’i“iélﬁlaé‘ therma| sta dues in

accordance w.t.hpkh FRJY : 0 Yl ' Walyl h hbwe the pH
activity pr\ci#lhl gbaﬁg}) or thg'?mals }s/%%'i I IQf‘_;/ ca?eggé:pﬂnﬁdggegﬁ{’ﬁg? h?émzt/vay.
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exanpl e, in_accordanc | t 99/ 09183 and WD 99123211. Fragnents
accordi ng t@ﬁ%ﬁ%@'ﬁ%%lﬂwder stood to be any 15 proteins or
peptides that ar %gﬁ% - p Wehtivhi dot Be Ampse of
SEQID NO | or Z:é I hﬁ)*ga%ﬁ@qgrg%m@gpgn?%y%ﬁgﬁo gg‘?)ug to IW)
16  proteins or peptides that are smaller than the proteins which correspond to
those of SEQ ID NO. 1 or SEQ ID NO. 2, but are sufficiently homologous to

them in the corresponding partial sequences. If they develop an amylolytic

-

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.



themin the corresponding partial sequences. If they devel op an anylolytic
function or at least a function that supports the hydrolysis of an a-1, 4-
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function in the broadest sense is maintained, nodified, specified or even
achi eveld i ninvaetion.r $hemnly additional kequitagnent lire this regarshis\thet aever and t he

fragnents are proteins r.di t h J e} h l3 l,t i onal
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sequence stiHe atiiseightionédeimidiitylrandé & the bbquendes SBQVID NI 1 @ndd
simlarity range to the sequences SEQ ID NO. 1 and SEQ ID NO 2. For

exanpl e, itSEQBbNE.A.e in accordance with WO 99/57250 to 15 provide a
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15 provide a protein according to the invention or parts thereof with binding

domains from other proteins via peptidic or nonpeptidic linkers and thus to
make hydrolysis of the substrate more effective. Such constructs fall within
the scope 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 also 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



make hydrolysis of the substrate nore effective. Such constructs fall
within the scope of protection of the present invention when they devel op
anylolytic activities and those parts of the construct which performthis’
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proteol ytic cleavage either post-translationally or after

possible, for example, to split a single chimeral polypeptide chain into
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
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30 the obj dotthef SERLEPtINOn hor BRef NQag srauencesnitavRe CPHEERPRRIAY
properti.es / el Tal el he

i nventi on V@%&?ﬂi?[}i&@%@(ﬁgé E}r%g @ﬂﬁé&&%&q@élﬁ@@?@%&%@ﬁﬁéﬂ? %O%dgec%r ding to
the_ [ nventlsbyhs@tﬁyaqyigad dgyh%mmgﬁldmh mutation or chinmeral proteins when the
regions to be attributed throug ei r honol o to.the SEQI1D NO 1 or SE
| D NO. I 2I sequepcfé@CQfﬁm@%(ﬂ*P@’ﬂfoﬁgtW% bNdﬁ%‘P‘%&P V!Htﬁ%%neﬁﬁ? Q"Bethﬁﬁﬁt ein hag
an anyl ol yt L QR AN : t Wi i ons.
Accor ai gt yVis 2 RS ERinfof PEHEBARS tof (hERBIRIS WiidHE dffors TREA 16X 01",
regr oupi ng @iginaramin® acid tsequéncé areniraludadindhecscopiel dfeprotéctiom afitbe

original am no acid sequence argﬁi ncl uded in tdg%tscope of Erot ect.ion of the

49| .

10 predént PRSERAt INYENUPR. thiNPEDPJELR as 3 lon; Yafianty pgpsergan
I nsertion r : L1 h ihe original protein.
Anyl ol yti ca‘?/%@rgg Ia\@/ea %fﬁ@?%fgg\l gg%h\gfé il%gélt@%ﬁ@ I nvention are
under st ood t o beAmyidlytically c aptive ederivaties hateordingeda theliinventiortf are exanpl e
in connection with protein bi nt hesj s through,processi ng by.the:15 host
o][ gani sm orURGRIRI0CS 19 ‘FOP"H@ 1 '@%ewﬁ'rcﬁnggx?nﬁ??ﬁnwféed;i f?i chain.
of “an ani nosaghaielh dhneRYSh With Hrofsih tosintRES IvougRNiToUassing byt
protein. Th?s cglﬁpound may consist, for g(narrpl e, gfu@omr prlo?gynseMi ch

host organism or chemically, for 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. Another 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



are bound to proteins according to the invention, for exanple by

bi functi onal chem cal conpounds. Such nodifications can influence, for 20
exanpl e, the substrate specificity or the strength of the bond to the |
substrate or can tenporarily block the enzymatic activity where the coupled

substance is an inhibitor. This may be_appropriate, fo I r-tfhe
duration of WE 8REEB56An0t her enbodi nen4ar e deri vati ve?ﬁggﬁ”meéh
obt ai ned by coval ent bonding to a macronol ecul ar carrier such as, for 25
exanpl e, ,podstermineshrotgusthy the purepamine acidsequencerafa peaein; Pohalsoo t he

probl em addy essed b he i pvention apyl o | : | r [ vatives
whi ch have B2Y 'fseé?PXB‘i%ryaﬁ{}Véé’hqlceleﬁgﬁet? ﬂ%dtsyftthféggﬁigﬁ%eﬁs&%ﬂ fggogﬁ%.f t he
above- ment i pRES AErRBMsIiffefing eRsdriyafrbivedne dPotibrsinitheir qrrimary sthecture

devel opment of enzymatic activities is critically W 02/ 10356 24

PCT/ EP01/ 086&® fasmespatially substantiallypcoriesppudiagafiruetuses Ansbg@Bntisof a

protein,_ but also. by its secon r I 1 1S

t hr ee- di%nQTQY_ fqrp%&l e é‘?ﬂygﬁétgcoﬁéﬁ%\gbgl guecﬁ g@“@f@ar yu#é‘rsol% the,
anot her in s&eiddary i sTRICHuret A hBfmally a8codgized pat tafrbgpending anttigahicy
correspondi ng structures and can thus 5 provide for the sar‘r&enzyr‘iﬁ;l c

behavi or. Sdeteraénanis qfe@'ﬂtiﬁeég 9mPpUfRe OFSTEQBQ‘HQP?' §E‘W€R,qiﬁ$e. rachE&RIbal |y
recogni zed %\ﬁwfaggéﬁzegﬂgg@?ggﬁgéﬂ chn. fiieléfore rl?é“(ﬁt@étean%hé%s%i edoure or

nonocl onal alTy “simlar proteins or derivatives can

t her ef ore bthrdagle ahatinoetentcdl gness redetiongh | mmunocheni cal cross reactions.
10 Accordingly, the scope of protection, of, the Q{ﬁ/esent .nventj.on ?I SO

enconpat¥es prot éicﬁg"dcbﬁ‘gm-_thQ/&PPD%SOfV\WP@Pq‘P&v@f_ |P<5?§R'th'_"¥€@‘i'qn &F%nd
e ven: SRCh kel RS B kA URASKAE rip ey 19
not throughwhieh campossiblyybe assignedriotthe ghoverdefinetrproteing acesrdingtei ns
B e e puios e U AEaR ek IR Rl RBR AL Bt o,
originate fRgMibghh R ROMBRIYyEuSS irstheBrinas/ stnfcig. o
| 15 Proteins according to the invention which emanate from natural
sources are preferred embodiments of the present invention, particularly
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



bacteria. This is because such m croorgani sns are easier to handl e than
multicell organisns or cell cultures derived fromthem These represent 20
appropriate options for special enbodinents. Proteins or derivatives
according to the invention fromgrampositive bacteria are particularly

preferred because they do not have an external nenbrane and therefof.€.
directly raVEHEY1986Fet ed proteins intddthe surroundigTHAFNUAB3SS

Proteins or derivatives according to the invention fromgrampositive
bact eri a.ofBddikusgspud Bat ibeings partcutarit prefetred udrad tyose &oed itel steimuse t hey

are established as prod [ r Isms with a particularly high production
per f or manc q‘(‘rﬁlﬂ!%(ﬁﬁ’st |i‘1¢‘|C7I 6&%@@5&3}28%Cﬁ‘oﬁhé)%??}ﬂ'@f'}’]spr@fer i vdiSyds
according t [ | dim | | ; e f :

al cal i phil i 8ot €fi 6répgﬁt2§%ﬁ@£eé¢®5§nﬂ%bgg? [t Which

PCT/ EP01/ 08R6&9asinridted ssequenes - drebshown piar the: seguence rprbtooobdamahdf t hose
fromthe strai Bacillus.sp, A 7-7.(bSM 12368 st particularl

br ef er . WHIEE thE - Sizietis BhaRcleRdtss e GaFortbed i M a00RIem Was 1 o ¢ he

i nvention quigqmgﬂbbtémdefﬁﬁqﬁ@ttsqggﬁ_equences are shown in the sequence

pr ot ocol and “of whi ch the enzymatic characteristics-are described in the
Exanpl es was orSighinalwhichinglease theé amylalytic peateini formsd rinforthevihedium el ease

h | ol yti n f d i h X di h
or et orred TortopPeEigon S RemAL for WoBfRlatasdéhha: "l Though nat ural Iy

occurring produderis passibfd tRAQdHfolRh afthRlyt becmihpn@r@damyréie@nto the
I nvention, they only express it and/or releaSe it into the surroundi ng

medi umifo Pratucenan eamylalyticu eaaymeh@ceording i tonshe ninveationy, theywratilned. They

still fall within.t f.. protecti he.present .i.nventi on as | ong
as it is po%&%se'tgggleoﬁ'ﬁ%%%ﬁgl'ﬁ 'QPO ﬁ‘g sﬁ}ét"@ﬁﬂ%@fﬂ“ﬁaﬁﬁé ’i‘wmagﬁﬁ‘& al
condi ti ons derake Banditiohariniigilg dete?middd. oThey stid Fap Withim des sbbiss of

i nfluence they can be stinulated to produce the protein accor to the

i nventi on doteatienaf thaiReserfiiayertiothagileng asiit i8za9$sihlea@ﬁwimglpigﬁbpri at e.
A regul ati ng JREHANESLiRIBR eRVirdith&n&f 2oREitions or low molecular weight or
15  other factors under whose influence they can be stimulated to produce the
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 preparation, 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



purposeful |y used for biotechnol ogical production, for exanple for

regul ating the responsi ble pronoters. 20 Depending on its isolation,

wor ki ng up or preparation, a protein can be associated with various other*
substances, particularly if it has been recovered fromnatural producers
of the protein. Certain other substances may then - or even independently.
- have beenWQORGKI35H |y added to it, BBr exanple to HQT/EE%/QQ%Q
stability in storage. Accordingly, the definition of 25 the protein

accor di ng tean heesuitv $in otheal revemsiislenbirsding  of | ome epar mor@nsompaniodme act ual
protein essential to the invention. This is al so indi endent of whether or

not it act uwtpglamﬁr%thpmrgpgr@}pﬁﬁr i"eRene §nLEoNyo ! AI¥M- preparat i on
because it can bpréjt@?\'srgé&ﬁfifngrt&ﬂ?e RVBhRLA, bariRAKEYY if SloPaé, Boh BRCLT VI Y
y 10 develo

in storage and on I'ts anylolytiC activity at the tine of 30
use. This cprotectpdrisy sfabilizexsnfor eexaomple agdinstddenatatiag udisaftegiatioprart ei n or
WO 02/ 10356, 26 PCT/ EPO1/ 08359 can reslékt, fErom t he reversi bl eﬁi)i ndi ng of
one or ror ein@gtiyatian, for examplacky RhYSIeA Haflyences, axidatias: of fher

control ”Ecaagbéga. I %&E§§%6FE%tgiqégoﬁtﬁinteﬁefrérﬂvrﬁﬂfré ani%%é,iiﬁHigﬁfer in
storage, can be ~protected by Stabilizers, for exanpl & agai nst denaturing,
di si nt egr at obpradeolysisi ia guarticutaily critiCalr because! molst mitsooirganisinsf $ecratees,

oxi dation or_proteolyti

| . he . f ] i f
i or oor gant €AEUH At Re RIEEAFR ey e RS RGCRidbd r &Rl S hocause

most mi cr OOéﬁﬁihéémcﬁﬁcéeﬁsuslyaabmeﬁgeprtﬁéemﬁesmgdgﬁ@ﬁéiwedeﬁﬁgnﬂﬁe into
the surrounding nmedia. Such ‘enzynes can seriously danage the interesting
pr ot ei M dusibspquent pudficatinnestapdt purification steps. One group of

bi | i i bl i nhi bj . ,
bensam di ne nyar DY BDHReSSABIERTEAte FovasbBIs, pPolEhsd Tabligfs SEAIBR"wci os.
salts or esfgrexadniisieeBEnzafRiins Byatcthloritisand |euehtipe Rioralk,Cboridatili] or s,

such as ovonucoid or specific sugtl lisin inhibitors. Gher 15 connobn enzyne
stabi | i zer shafon anidsosalisre estessidhereofnbaptide @ldehydes. ok ihdReRtdice and

o) orlath, Bigh. SsCRUORALI Leife, 10uffy ofBEL o ihg 2l o
gl ycerol5 etbnmheire edizynel stabilizeys ere amjmozlicaholsostich @ls. nigros] div, tri-
ethanolamine and —propanolamine, aliphatic carboxylic acids up to Cio,
dicarboxylic acids, lower aliphatic alcohols, but above all polyols such as,
for example, glycerol, 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 patticularly in nucleic acids which code

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



salts such as, for exanple, calciumacetate or calciumformate, nagnesium
20 salts, various polyners, such as for exanple lignin, cellulose ethers,
pol yam des or water-sol uble vinyl copolyners, are also used to stabilize
the enzyne preparation, above all agai nst physical influences or pH... -
variations. Reducing agents and antioxidants, such as_sodium sul fité&-or
reducing sW2P2/10850exanpl e, increase2fhe stability oPGHEPPAESSHRs ~
agai nst oxidative 25 disintegration. The present invention is also

enbodi ed i nofctheramsiporatiichgequencs shovare irdSER BYND.Ag t he nucleic acids in

QUFTi cient s m | Barty R et Biiodifents s WyqliC Heidd whih codtifasuence,
more parti Cohéiof Yhé RbBYEIIRISENBEN Senyiblyiid pFetBms3acddtbing 1 HeShlehtic

corresponds_to the partial range of amno acids 32 to 516 WO 02/10356 27
PCT/ EPO1/ 08Bbis alsp inslidesi variants avkieh ude dwtsfiallvwwithin threQsirmilavity rrange

Particularl i t r el c | ds, whi.c ode far one of
t he above- dﬁ%@fﬁ@ﬁ%ﬂ}mﬁ 2'13 EY%'L @\e sgli@go$%ﬂ®3mgolepﬂg]’méfﬂ P8AM  This
al so i ncl udiggdividudl aagionehi Thegtoinefidd, dbt exbinpid) thl utldbtider séquieneege 5
defined in SEQID NO 1 over their entire sequence | ength, but do so in

i ndi vi dual whBighoms. explaised; aeoyrichaver beerohtpined: hy insertieot erideletignences

o S on® SHRMAIE PR, sRAHRS B ARk BelBted. " EFr o GhRY,
anti sense camtigenget constracts;fermpkamphe ehpbgh riddividliaipaptdl tdertiorscalsons, al so
10 represent enbodi nents of the present jnvention because theggcan be used

to reguitat erepreseharapqdiments. of the presgptinypation bacayss theyeanbausedg poi nt
for nol ecul@Jr-eg'h%{t%gl,;jé:g#n |d|%y(§§éti\&2_tipns and further devel opnents. Such
ofe cri bed, gr exanpl e,

met hods are in the manual by Fritsch, Sanbrook and
Mani atis "Ml ecuNacleicc adidsi farm athieabstatingr ypoinin ual " maliedudaShiologicdtiar bour

Laboratory Press, .. New York, 1989. All the geneti¢ engi neering an
b ot o1 b1 GEHERIIRHIONS A bR ARYBICRETRS o SUICR TR SR RORICTBP R 11

T Shee pencotlbl R Uh8 mahlay B AL, SARGAORE dhke IR EMIOCHR! ), L1

f or variSuscloniisgba laboratory manual”, Cold Spring Harbour Laboratory Press,

New York, 1989. All the genetic engineering and protein-biochemical

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



20 such nethods, for exanple by point - nutagenesis or by fusion with
sequences from other genes. The variants according to the invention of a _
protei n obtainable by nolecul ar-biological nmethods known per se include in
particular those with individual, specific amno acid exchanges or . . -

random zed point nmutations, 25 deletions of individual or of .
- partial seqWAé2é! 0356si ons with ot her 2Pragments or ot ﬁﬂ%ﬁ’{ﬁz@%
insertions or inversions, i.e. partial sequence inversions. Such nmutations
or nodi fi,capiozess (Dlntrreeploaedrgenqsr eT ke gemesmhtdinedrivys niutation él witbin

F B dom et niies SCRe &f POIERIR:PHAN Bresensonuani Srovifing Ry, sede) il >
activity-di %\ﬁgﬁcﬁftléﬁf &ins e tﬁé‘ﬁr&éﬂ&@%bﬁ@e WRdGal mmtr?@sma@%@sm

process on oned genes. The genes obtained by nutation fall wthin
the scope otiefimed above).ratdéasthatmﬂ bemologauseand tunchpaeliyirelgvanteodiopse f or

anylolytic protelns |n t he .br gadgst | | r|ty
range otibfl ned abBPLerggo nggt O & Rée‘ﬂ'Bﬁb%@gB‘I(F egnﬁhtﬂ {q&gﬁ%ﬁ?ﬁ ;Bri el evant
regions. 5 ﬁea&@eéncﬂﬁéﬂtérﬁﬁodumédﬂeoﬂowmvemdﬂf ef6 ethedrgdsisimay amidion and
hence anot her enbodi nent of the invention are the organi spns which

natural |y foatarallyfarmearprateiaragcarding toibejinvamionoar gerivaiive ek cortaiy
cont e LS A L AP Ao A AR B8, ki B

or scover the i nventi

concept to HBripstivelt Thigti® betagse tirir (ﬁsctbwaymbmmnﬂvmﬂ\m curigept hy
general‘%& known technl(gues for exanple by isolating strains froma
a

nat ur al bbeaputointy praclicec e SURR BEAREMS BEhREtaINgRle NI oeperally K bnce
shoun 1n SERdTRiqRs! fofWeal (1’%’%|so§£fngf§ﬁ%%eﬁoﬁsag}§8ﬁi%m&tFHrOW or as

an ori gi nal respondi n

Anal ogousl| yscﬁdmﬁrig oﬁgem‘e banl& &'bawiwt&tuﬂerﬂeqdneacwshbvmnmﬁf@dDd\l@ehuences
according to SEQ NO. 2 may, be usedtoformgorre ond I?;ﬁﬁié‘[}t era with
whi ch correé'pﬁ)haﬁdgsed@rf@%lﬁ?(%rﬁﬁﬂ%rastﬁescﬁ?"d?'ﬁgr%m %Ioé BN LR %n be

e b saApRSGRIT I SErkhintitg FOrCpafs HasiNabudpe snatahan gen <1
t he 15 complete peptides with amino acid sequences according to SEQ ID NO. 2
may be used to form corresponding antisera 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 particularly
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



20 genus Bacillus, nore particularly Bacillus sp. A 7-7 and nost
particularly Bacillus sp. A 7- 7(DSM 12368), are preferred above all by
virtue of their cultivatability. Another enbodi ment of the invention are
vectors which contain one of the nucleic acid regions of the second- .. -

embodi ment. 25 This is because, to use_nucleic acids, the DNA is suifably
cloned in aVNQBHSB56such vectors inclzﬁie, for exanpl e'?CfrI‘FeEQ“\QﬁBéﬂ are

derived from bacterial plasmds, fromviruses or from bacteriophages or
pr edoni nantdgntexty f htitei dnventiony, sit odoes asoti deatién iwhetheertheyokstahlisious

I gi . Wth th ' I bl
establ i sh themssipscedEcslsabsaaly, AF rshendast ats BEars Isgeledlf s over
several gengichbMBSombN WHICEF R4 HARP sgoteRETKAENA RSRMeCoMexit iof t he

invention, 1t does not matter whether they establish thenselves
ext r achr onsalectetywill slependpiparctie particylas individuaheasg. aCsiicahiastora in

h aich of th f ' ' | ected
i 11 e gendhisirdingie. B anple e AL o E8bleR el Berthid pldbe. %5 T hiS
regard i nclde seldutiofx ayBtetms t Aairiberinglidingpiaddvehialih resistdicesads, the
sel ection systens avail able, including above all resistances to

ant i bi ot i csantibietiasne angl t theat gultivatapildy ©ofie thesthasd| |cellsapranabler of
accomodat i vectors formsuitable starting points for
nol ecul ar - b$o oﬁ;&ﬁgé?ﬁrﬁgﬁe \i%ggris()chem' cal investigations of the particular
gene or associ at the Reotors foransuitdbde staring pointe ferl mpleenis-biclogicadl agdt o t he
i nvention and ultimately for the anplification and production, of proteins

accor ditfly tRjoshemica) dnestigationsegf thedprrtiselar dens ¢ianseciated profeinpadent
Lnvention |25 iheP3eldIBpRBAKCAESSdiInY td B MYEhBLR A HithRAbRforafsCr di ng

to the invention present ' I'te wthin ogy range Ined in
detail in téampfification ad pRoductioneaf probeids reecording to e inesrdion. | Mhept i on are

ot “Thei nt ciepEgéens oraRMImeto Al AL pERses danUoR Nelar @orbe sofbiences
char act eri zgf fn@mleit Meid Pédibrs! beEord#y ' tHeliveNaom breddmt RINithiR&nET awi ng
up of a resiriction map or
15 homology range defined in detail in the foregoing. :
Preferred embodiments of the present 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 themselves carry the genetic
elements necessary for expression. Expression is influenced, for example,
30 by promoters which regulate the transcription of the gene. Thus,




20 sequencing. Coning vectors are also preferred enbodi nents of the
present invention because they represent a transportable and storable form
of the claimed DNA. They are also preferred starting points for nolecul ar-
bi ol ogi cal techni ques which are not restricted to cells, such as the

pol ynerase chain reaction for exanple. 25 Expression veg h r"t-:'i.al .
- sequences WMY@W241@3%upabl e of replicdfing in the hosﬁpé)f@rmz@ﬁt i'mi zed
for the production of proteins and of expressing the gene present in the
host or gani exprelsipinecar dake ptansi theowgh the nakyrak proroatercriginallywecated

5 Tt 1 vencoatort she Gelpnd disp 5P GRoRIRIS S i dareRduSERIE fifbugh tP" es! o
transcripti gPor%Lérth Yed ehost Neth pHRiGEd 168 The SOxIPESIBROVEEBR Hhd S S| on

can take place through the natural pronoter originally |ocated before the
gene and al shroafhea medifiedc pramotengomaetatally (differgnb pramated @f arther oot er .
of the ggst cel l. '%rovi ded on the expression vector and also through a
nodi fie prgﬁgﬁ'@f:‘ or atotally different pronoter of another 5 organism

Preferred embodi mafeiredf dnitSodifénts icinthid enwertions Sr@nexprebsibn vedtoed can be
regul ated through changes in the culture conditions or- by addition of

certain conpduchisansbe itegulates througpl ehangescisy they sHlure, conditigpe @ray

factors. Expr I ong V. t oel | 0, :

et er of ogouddgNerodL caaR SaiBRhgs 3ol R TorbRAMBIEY teludidYor o\ 1,

can nat ur al Ispebial ¥hétaid)e Expriossib® yectorsraniable the casoiciated fproteim to dseé

organismnatural ly expressing the gene via . a suitable vector also lies
b WBigh i

wi thin 10he hetesplogausiy prosiicPdnl- @+ int &k osgaRIEM: Othey dnan dhat f ave the
covan 290 185, AGUAR) pEbELRL L PpSREELe ORI e |
take place ragamish natufllyeexpressing tengenevia asujtablecrectomaleaties withim be
cell-free expression_enzynes where protein. biogsynthesi.s is qonpleted in
vitro. ExptBessepesphiRy %'eehogéh% h@@éea{]é"‘éﬁ’ié“est Bi 9%3‘?% ?'T‘l% prior
art. advantage that natural modification reactions associated with the

15 translation can be carried out as well on the protein formed as they would
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 Another 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.




20 Anot her

of the above-defi ned vectors,

required,

enbodi ment of the present invention are cells which contain

nore particularly a cloning or expression
vector. This is because, in the course of nolecul ar-bi ol ogi cal works as
for exanple, for nutagenesis, sequencing or storage of the. . -

one
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host organisms.

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
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
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,
inhibitors or elements which influence the interaction with various

or bacteria. In addition,
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20 express, for exanple by controlled addition of chem cal conpounds
serving as activators, by changing the cultivation conditions or on
reaching a certain cell density. This provides for very econom cal
production of the interesting proteins. A variant of this experinental -
principle are expression systens 25 where additional genes, for exanpte
 those made ¥WNQi0ZHI®n ot her vectors, 32 nfluence the 8?% ERO140B3H9
proteins according to the invention. They nay be nodifying gene products
or those wheuabsteatest o be purified together with the protein according to
the invention, for exanple to influence its | ol.ytic fupctjon. These may
be, for exanpl e, BB?fEérfedp'FQﬁte‘?q‘@ Ye %W%?FMQ&'F Qf(a)ggqﬁf'%li ellss &ac &8 s which
i nfl uence t ' r ' ' rd ;
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establ i shed. HosHggse!delsaand Rsartib@HHRA bactoAs tWhich ¥bérete IBET Sroeih NGr Prot ein

or derivative forned into the surroundi ng nmedium so .that the expressed
prot ei ns acdervativg fermerk intey the ispirosading: naediday, | 0 ghat the dgxpressed
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accordi ng t préfegedi nvention. This can be done, for exanple, via an
i ntroduced vector_ which |ntroduces the already endogenously present gene

or nodi ¥4 cat i ons Qneepetbodimeatphithr) presemdnyvention uses iBacillusepeAcéil s, for

exanple in ' L& [ ' [

advant ageouplgw, H%?é@r ﬁ%@@yﬁn@ép@ﬂ&& h%(pr%_%d;ﬁ%ﬁgﬁe@ﬁ gsééeljdgﬁofoeﬁeed to
modi fi cati ofrventionh Hiie cani beabbyies forréxamnple) viayan timteodiflddsvedtoflwdidh on

t hensel ves. . By contrast et er ol ogous expression is preferred.

h preterr
Gram posi ti ififodyges dhe already endegareysly presartgese grmpdifications thetpel e, have

NO outer  according to the invention into these cells, for example in a muitiple number
15  of copies. This can be particularly advantageous if, after its synthesis, the
protein is to be subjected to modifications which are suitably carried out by
the cells in question themselves.
By contrast, 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 compartment 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 Klebsiella or Escherichia, preferably the species Escherichia coil and



20 nenbrane so that they rel ease secreted proteins directly into the nedium
surroundi ng them Accordingly, bacteria preferred for heterol ogous
expression include those of the genus Bacillus, nore particularly those of
the species Bacillus licheniform s, Bacillus anyloliquefaciens, Baciil.us
subtilis or Bacillus alcalophilus. 25 G amnegative bacteria may al sO. be
used for heV& 6RHHIBE expression. In BReir case, a | aPGI/RBADLHBIGD
proteins are secreted into the periplasnatic space, i.e. into the

conpar t ment mbed wesferdilg thevastramsnBr sokIVs 409 0ENdoHOH HOOBEbt €. coliiBHcan be
advant ageous_for special applications. G amnegative bacteria include, for
exanpl e, t hb&2 of the 30 genus Kl ebsiella or Escherichia, preferably the

speci es Escheri chj P 1 ef er abl
the strains E. ch?a&mlﬁd%m gEf%ch\%/lo %ﬁlﬁ%‘b&%gogﬁé%gév{:%%?1@'8%‘&& yot i cy
cell sdare a;bm&;]iasniac&bmngouo téixaeirwenml ont i ]Eotgm‘plesryrh' dﬂjdeiyer?stﬁ,osl.EiMSs
according tqQ the inventio a es i ude yeasts, .such as 5

Sacchar &y cedcrarRimysee op @ro MF%S-Ciﬁ'sb‘@’bg? P?Etlﬂ%rr adyaniageqitous, for
exanpl e, ' | LA i gt hei r

synt hesi S%nggﬁp?%%ﬁ%ﬂgh%%%mg%ﬁ%?g gﬁn@g%qepc;\ﬁv. ﬁggté&?nwﬁjutggfr for
exanpl e, t hegyrthesis ig mbdificationd ahithasuckisybtereo@lownddhesadnclade, farnbr ane

anchors or oligosacgharides. 10 Al the el enents discussed above may be
conb ned | BT BBONgn B Jatrc ISREE kRSN CESFHPRGS 0 XKD PRvent on.
For each prﬁbﬁimané%ghg}sr@-6|@dsagcﬁ,grmt_i on, there are a nunber of

possi bl e conbi nations of process steps. They are all practical enbodi nents

of the 10dea on wAll ¢ihe etemenpisediscussedvalnveomaly e gerddinehindd Proerasest at i vel y
produci ng rgpresentatives, 15 of a_protegi ype -.defined through,t.he

amyl ol ytic ﬂne'ch@ﬁ'%cﬂmtﬂnst i?é’cgé(ﬂﬁg ﬁ H’Bé ?‘N?Bﬂ%ﬁ tﬁerhfeaﬂﬁhgﬁ?«gﬁg'ggy to

t he sequencgscoripigntol thetiRferiRy enere aRr®hafMed of piskibld BEmbithtdhstdfe

associ ated geneti € information. The optimal process has to be

exper i ment aplogege stansg. nEwey aie alkpractieal rnbediments ghthe igigacon which the
present invention is based, namely quantitatively producing representatives

15 of a protein type - defined through the amylolytic function and, at the same
time, through the high homology 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



20 In principle, the follow ng procedure is adopted: nucleic acids

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 WO®&2/1@35kses the proteinsddof which the géeHERM/QBIRE f he
control of corresponding genetic elenents, into the surrounding nutrient

nedi um 1 egydtaii nBat! e Been wxpefintertally eptimaided airai theblaboratery etanpl e,
by the expression vector. The protein according to the invention can be
purified finslustrigd-sealerRi@AHFYIRN-nedi um by several purification steps such
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expressly I'ai med 'herein, those applications are hereby included inh the
scope of0 ptotthet inventiont are muitabler fom\asditional applicaions anet gxpressiit i on f or

anylolytic epz s.is.their use as. active o] |
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appl i cat i ongroteBforrBYiHe preséneifVentidn, i s used for hydrolytically dissolving
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a4 R TEL R Boupfeldanfb i Blshie tice o R
15 surfaces. In such applications, the amylolytic activity is used for
hydrolytically dissolving carbohydrate-containing, more especially starch-
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 solubilized 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
amylolytic 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



20 the anylolytic enzymes and the other conponents synergistically effect
the elimnation of the soils, for exanple by the hydrol ysis products of
‘the anylolytic proteins being solubilized by other ingredients of the
conposi tions, such as surfactants for exanple. A protein according to.the
i nvention can be used both in conpositions for institutional or industrial
25 users an®Q A2/0386cts for the donesdPc consumer. AcCETAERGIAPS83BAOt her
enbodi ment of the invention are any detergents/cleaners which are

char act er,i zesmimeréibBRbcalbe in a@shing naa‘chlmwboluythandpmshing eccleading to the
I nvention or derivative thereof. By this is neant all sible t pes of
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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 (EQ) 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




20 surfactants, for exanple nonionic, anionic and/or anphoteric
surfactants, and/or bl eaching agents and/or builders and optionally other
typical ingredients. Preferred nonionic surfactants are al koxyl at ed,
advant ageously ethoxylated, nore particularly primry al cohols preferably
containing 8 to 25 18 carbon atonms and an average of 1 to 12 nol ethylene

oxi de (EO W& 08410386cohol , in which t3@ al cohol resi dRETHEPOAOB3ISRear or,
preferably, 2- methyl- branched or may contain |inear and nethyl - branched
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for exanple, Cl2-14 aI cohol s con Q EQ . C9 11 al coho

cont ai ning G125, aleghol §§°QFQ!BW9I% %%hpﬁg dsn'Etsfeﬁjﬂmeeﬁ $ICBO, 5
Cl2_18 alc chd xt & such
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whi ch, for a special pro may be Ie nunper or SE roken
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fatty al cohol's contal ning nore may al so anpl es of
such fathty Macmlvofawethbayllam MRE))olmaMMmtmtmemmlcwrfﬁdarﬁﬂ EO or

40 EO Anot | f f d h 15
ei t her agosgi?t& aﬁ%‘ﬂ‘ﬂs@ﬁi%e" %Paré{‘grrﬂt?‘%ﬂlﬁtbosur %‘M; %f(ﬂ%ﬁ%ﬁo i oni c
surfactant Sﬂf&f tyl;é]édﬁéikeﬁe tAN&Y BESHorls @bﬁ%hg“ﬂdE@r 281 BOX B ©brand

propoxyl at e acid al kyl esters preferably containing 1 to 4 carbon
atons in théOEOcyI chain, nore particularly fatty acid nethyl esters.

Another class OfAﬂg{Hecrmc':I%sss,ucg %(r:éf%rrea nonloﬁlc”as\ﬁr%%tan?g mchhare used
15 either as sole nonionic surfactant or in combination 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 particularly 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-



20 advantage are the al kyl polyglycosides (APGs). Suitable alkyl

pol ygl ycosi des correspond to the general formula RO(G Z where Ris a

| i near or branched, nore particularly 2-nethyl-branched, saturated or
unsaturated aliphatic radical containing 8 to 22 and preferably 12 t9..18
carbon atons, Gis a glycose unit containing 5 or 6 carbon atons,

257"
preferably WQ®&24t35fhe degree of glycdéidation z is bEGEEFO1/ABIHAX 4.0,
preferably between 1.0 and 2.0 and nore preferably between 1.1 and 1. 4.
Li Inealr al kylbomﬁlkﬂlNl,bbdinwhyla'miﬂe oxidg! apd! MetallowaikgeN, N-ditydrokyathy
pol ygl ycosyl noiety, is a glucose ynit and the alkyl nmojety is. an_p-alkyl
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type, for e .0 . . .
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quantity_ in which these nonionic surfactants are used is preferably no
more, it p4P®¥cular no nmore than half, the quantity of ethoxylated fatty

al cohols 5 used itSiliat f 0 cid

am des cor - respc?rﬁ%’ggh{tgb!? O?anlfiﬁ%télzltl'sl ?Fé %ﬁlﬂ}%fr%xyg%txl_hé[@? %ﬁiﬁidlgs; Y’loﬁ whi ch
RCO i s an aréspomding tacfprmubdldal containing 6 to 22 carbon atoms, Rl is
hydr ogen, an al kyl or hydroxyal kyl radical containing 1 to 4 carbon 15
atonms and [Z] is a | i near or branched pol yhydroxyal kyl radical containing 3
to 10 carbon atoffe and 3 to 10 hydroxyl groups. The pol yhydroxyfatty acid
am des e knownlsubstances whi ch may normal |y be obtained by reductive
am nation oR-@O-RqE¢i ng sugar with ammonia, an al kyl am ne or (R

al kanol am ne and subsequent acylation with a fatty acid, a fatty acid al kyl
20 ester or a fatty acid chloride. The group of polyhydroxyfatty acid

ani des al soin w@pqﬁuég(};malﬁuagatlc acyl radical containing 6 to 22 carbon atoms,

R' is hydrogen, an alkyl or hydroxyalkyl radical containing 1 to 4 carbon
15 atoms and [Z] is a linear or branched polyhydroxyalky! radical containing 3
to 10 carbon atoms and 3 to 10 hydroxyl groups. The polyhydroxyfatty acid
amides are known substances which may normally be obtained by
reductive amination of a reducing sugar with ammonia, an alkylamine or an
alkanolamine 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 (111):

R'-0-R?
25 |
R-CO-N-[Z] (1

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,
C1.4 alkyl 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



corresponding to formula (111): RI-OR2 25 RCON[Z] in which Ris a

| i near or branched al kyl or al kenyl group containing 7 to 12 carbon atons,

Rl is a linear, branched or cyclic alkyl group or an aryl group 30 ’

containing 2 to 8 carbon atons and R2 is a |linear, branched or cyclic atkyl
group or an aryl group or an oxyal kyl group containing I to 8 carbon ‘atons,

Cl al kyl or\Wsh&RN03P6oups being preferd®d, and [Z] is EGV/EEM/QGBEShydr oxy-
al kyl group, of which the alkyl chain is substituted by at |east two

hydr oxyl Wy@ubs03balkdXyRidd GhteléraBRoethoxylasd ooprapdoptated] derivativefser abl y
et hoxyl ated or Eropoxyl ated, derivatives of that group. [Z] is preferably
obt ai ned byokBaLEAUR" ani nation of a reduced sugar, for exanple gl ucose,

fructose, malt Osg]ii% gféefgﬁéﬂ%%gtﬁ%d)ﬁg;ecﬁﬂ%sﬁnmatioﬁ ofd Rtfrcedugitral koxy-

or N-aryl oxy-sub co en be converted into thé required
pol yhydr oxyfont éxanapledglucose s fragtosEpmaliceep | lactosee galaciose\i mannaseyoraci d

net hyl esters in the esence of an al koxi as, catalyst. Suitable anionic
sur f act tsxﬁP%‘?- f e E{ZQ%P‘& Of %g@li@fyﬁﬁ%sqgg@poﬁquou%@s ARy 48R B type.
Suitable su f i Sciar kyl
benzenesul f{c:)(fgl':';}tféer;ﬁ"l?)t g‘t(gft?éh bgﬂ?lr%ang? ggw?df . Q t% x?‘grﬁﬁ%%bg?ﬂkfg%xgﬁ?é '

hydr oxyal kareactiohfwitlatfatly amidi noétbyd esters dnahespreisence «af, an @alkesiderdse, from

C12. 18 nonool e[ni ns with an internal or term nal double bond by sul fonation
wi th gaseouS@@¥Sf-ur trioxide and subsequent al kaline or acidic hydrolysis

of 15 the sul f ongjtaplePamenict surfdtdifts ave] forlh@nsle mosandfthefsulfdpatell f onat e
type are the al kane sul fonates obtained from Cl2. 18 al kanes, for exanple

by sulf®chaodisulfateotyper Suitablei sustactantared theissifgnate typpdars preferably
e ot o Ry pGRiauRb ea bl tn B ol kel AR Lo
20 kernel ohyd@ikyhfikbhewuifehatespandthe aistilfohatessobtaimede for example, from
C12-1s monoolefins with an internal or terminal double bond by sulfonation
with gaseous sulfur trioxide and subsequent alkaline or acidic hydrolysis of
15 the sulfonation products. Other suitable surfactants of the sulfonate type
are the alkane sulfonates obtained from Ci..1s alkanes, for example by
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 esterification of a monoglycerol

25 with 1 to 3 mol 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,
lauric acid, palmitic acid, stearic acid or behenic acid.

30 Preferred alk(en)yl sulfates are the alkali metai salts and, in



O her suitable anionic surfactants are sul fonated fatty acid gl ycerol

esters. Fatty acid glycerol esters in the context of the present invention
are the nonoesters, diesters and triesters and m xtures thereof which are
obt ai ned where production is carried out by esterification of a

monogl ycerol 25 with 1 to 3 nol fatty acid or in the transesterification of

“triglyceri d&9 QRHR3O63 to 2 nol gl yceddDl. Preferred sOCTHRBOHOBBROty acid

glycerol esters are the sulfonation products of saturated fatty acids
cont ai ni ng Fartioula?, ther bodiunmatalts of fthe sutfamipl s&cid agemiestersi of, Coaprfattyc aci d,

EZELL?caSLi Alo0es o XA sovgiahy picansh oy Talok Adkobiimit, THURa. sal 1 <
, in VO 1035 P 1 j , ' : f th
0T url ¢ aciaYs o AEPo <HIbpe 200 T FEIddAN add SO EbRERpAMRR L ()

al cohol , t addmiestaastgf sbcomddry aleohgls, withr thet ysame ahtajn lengtht ea®theral cohol
C10_20 I I t di | est nd

2l conoT 2 wiRRTaTe PAREN I aFHHAHER iR, MasReE b rcBRirbdSndth BITOIPNEY 1 at os

are those wyhiahtdmtaiRad ByhtABaE hindai bl eAain'basdy m{%ﬁéﬁoﬁéﬁi&hhﬁhbg

| inear al kyl chain based on a petrochénical and are simlar in their
degr adat i orwbighaarersimiat He Hwir alggradation hehaviantes thes earreapendiogheni cal

raw materials. C12 16 alkyl sulfates cl2 15 al kyl sul fates and,Cl4 15
iyl sul 1 aopaits, papertan Hedehieffeal, B geRel | G AR SHRteS

technol Ogy-Cg_ﬂeélkyﬂ%ﬁ@@seaﬁd‘mm&mg@m@@h% feferted froth thé poititictt es. The
sul furic acitd nonoesters of linear or branched C7/_21 al cohols  ethoxylated
with 1100 6viewl ofwaghmgetemhindingys uthers saitable ariohicasurfaniant§are128-cohol s

cont ai ni ng av e 3.5 nol ethylene oxide (EO or Cl2-18 15 fatty
ﬁR i ?{ i i
al cohol's coltdisHfa to 4 EO are also suitable. In view of their high

foam ng capaci t yThé N@fuAE Sadid Mond&sletsN of Ghaht \Gf!braRdkéd CLAMILOR&S. for
exanple in quantities of 1 to 5% by weight, in cleaners. er suitable

ani oni ¢ suréthoxyated with 1hte 6amok ethylem& yaxidail sushuesi Airsethykbrenghedh are
oS0 Known 65 S HbRISSANER T B clbesh SE AL elhior biao TR OPbeES, 0 it
15 fatty alcohols containing 1 to 4 EO, are also suitable. In view of their high
foaming capacity, they are only used in relatively small quantities, for
example in quantities of 1 to 5% by weight, in cleaners.
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.1g 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



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

et hoxyl ated fatty al cohols. Preferred sul fosuccinates contain C8_18 fatty
al cohol residues or mxtures thereof. Particularly preferred

sul fosuccinates contain a fatty al cohol noiety derived from ethoxyl at ed

fatty al cohol s which, 25 considered in isolation, represent nonionic: "
sur f act ant sV\(@QQ/‘d)QfJ@scrl ption, see bélow). t hese ST F/6H0308%0Ces,
t hose of which the fatty al cohol noieties are derived from narr ow- r ange

et hgxyl a]E edsciﬁﬁst wral sabeited gfa&y axﬁdtéoapigarémhpaeftaer eﬂts /éilf E(éaﬂ%yécldiﬁcci ni c
acid preferably containin tQ carbon atons in the alk(en chain or
salts ther eBWIEES %'%opﬁ@gﬂgeﬁp'deét@me?c@wfl%@@e%ﬁiﬁgnﬁﬂl%ﬁcﬁﬁ% s are,

in partic”'g%herﬁegélgd SHi | 4P RS MBI AR BRHOERR b AaRuraopRg o ©

saturated fatty a 'soaps, he sa auric acl nyristic
acid, pal m acids afor eéxasipbacocoratiail, paly kegeh ail ed taltove fattyeacidsand  beheni c

acid d soap nm_xtures deriyved in rticular fromnatural fat aC|ds
for exampl e cocoRle QSH'Q’“'Cﬁ‘HFfﬁ‘Pt?é}t%e'Ba‘HF’I"Qo 3 s94RRw may by presaut nther,

ani oni ¢ sur{Ref dfnsir d0MfM gﬂ%s%fﬂﬁn B @RfmofiRin B8P ﬁaeepé soll reh§a|¥ s &F m of

their sodium potassium or anmmonium salts as soluble sa ts 0 organic
bases, suchomnumrtmsesdlsuabr asrlmommnodnanmménethlaeolamlom c Therampionients are
preferably in the fo of thei |um otassium salts and,
For e pr of or SHTSEENS SR pRTAPBE Biesbt A B Gsthel Sefin S plAstiiany oy
be present gatd §d %b%g@?ér%wwmﬁféﬂniéfthéﬁsodﬂ)fﬁ%bﬂ@n in a total
quantl;t,\éof preferably 5% by Welgwfe to 50% by weight and nore particularly

8% by ght to 3becssyfagtangatmaybecpresent inathe datergeetSea@@fdmgBIOeﬁtem ng

t b t L th
compounds yIuplig Tz iotaRaGaR A hrdterdub e ) BGR o, 59% BLREEAC G i i
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nonohydrate and are particularly inportant er useful bleaching agents
are, for exdetsrgentper oxopyrophosphates, citrate perhy- drates and

F202- 11 1 9 PEBAfy B0biS Moy PRkhy 7 EborRnBE i, Y Fiefliof”
15 Among the compounds yielding H,O, in water which serve as bleaching
agents, sodium percarbonate, sodium perborate tetrahydrate and sodium
perborate monohydrate and are particularly important. Other useful
bleaching agents are, for example, peroxopyrophosphates, citrate perhy-
drates and H2O»-yielding peracidic salts or peracids, such as persulfates or

20 persulfuric acid. The urea peroxohydrate percarbamide, which may be
described by the formula H,N—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



described by the formula H2ZN- CO - NH2ZH2Q2, may al so be used. If desired,
the conpositions nay al so contain bl eaching agents fromthe group of
organi ¢ bl eaches, particularly where they are used for cleaning hard
surfaces, for exanple in dishwashi ng machi nes, although in principle.25

organi ¢ bl eaches may also be used in laundry detergents. Typical organic
bl eachi ng MYy&h02/18886di acyl peroxi des,4kuch” as di benzo§CTHPEX08850or

exanple. O her typical organic bl eaching agents are the peroxy acids, of
whi ch al Ikylpc—:nerqmynathttieioanadidanamdi magnasiuat intsnaperppthatate ulatiphaticrent | oned
as exanples. Preferred representatives are peroxybenzoi¢c acid and ring 30
subst i t ut ecubstifufed jaliphatic,peey acidesuch a8 B?TOXQI B@y@ﬁ‘g’z%@r@x&%tpéﬂ‘,: but
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acijd, Flidperdjpgtm@azglbioc acidd, dipemeysebguid hakid; adipexybrassylic acid,

2- decyl di per,oxybut ane- 1, 4-djoi c acid, N, N . . .

{er epht hal dYPelxyBbAIRop8FERpr - SeSUABProubUIaRe-d dhillik ACiH e ng
agents can _d9e 409 | d, in a particular enbodinent, is
from1l0 to %g%g'ﬁggmll glﬁ? %%?%%ﬁ?@é ran():ﬁ hydr ate or percarbonate

advant d@eousl y bEhe@gontant. of/blerckingi agents canebeffraam/1 e &l0% thy weighdr bonat e

I it h b i id | di I 1N, WO 99/6303 d WO
50/ 63037 BN InGs GEIRAAL BBORTEAM, i BTR A (L 40H Ry WPBbE PSIRERE was hi ng
s carri edngibnddrate B ebatRhal! aB04nEbebAYY hARG B | AubRrdristie the

pretreatnment o aundry,” the conpositionsS may al so contain bleaCh
act i vat or s. usiiof shylase auithh paecarbanaies oramydase svithd pevgarboxylier agidl isphat i ¢

or o pr of or brigsed i Wo BRI S WEBIERL onai 1y “Slbsti tuted

15 In order to obtain an improved bleaching effect where washing is
carried out at temperatures of 60°C or lower and particularly in the
pretreatment of laundry, the compositions may also contain bleach
activators. Suitable bleach activators are compounds which form aliphatic .-
peroxocarboxylic 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 particularly 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



per benzoi c acid under perhydrolysis conditions. Substances bearing O-
and/ or N-acyl groups with the nunber of carbon atons nentioned and/ or
optionally substituted benzoyl groups are suitable. Preferred bl each
activators are polyacyl ated al kyl enedi am nes, nore particularly tetraacetyl

25 et hyl enedi TAED), acylated triazine derivativ articularly
1, 5-di acet y‘&@oaﬂwgﬁohexahydro 1,3, 5- ‘tZal azi ne ( DADHT) S%a-égggﬁlﬁﬁ%pycol
urils, nmore particularly 1,3,4,6- tetraacetly glycoluril (TAQ)),

N- acyl i mi.detsiethyibr-acetyt tCitcalea(rﬂESD&) noarboxylic anbydrides, dmo(retcmr)is:uladyl at ed
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anhydri des, nore part icularly phthalic anhydr| de, isafoic anhydride and/or

succi nic arﬂ19dﬂ¢|§emq15arﬂﬁ§5t§ulal&y triageding ethydene glyoe! sisaqetatm nﬁaprapemdt ani de,
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2, 5- di acet 0@grmah patdht @] itbét&fhsalDE 1962161693 i DES196196/767, adetyl@edan
patent applications DE 196 16 693 and DE 196 16 767 acetyl ate sor bit ol

and manni t ojoreiiel and mereiteleand Hbeéﬁfﬂ%@m (SORMAN) idescrbed daan

patent appl g-ga Ie eﬂ Pliéaton 598 gaﬁc 3 d %[1 re%env Vés,
particularly p tt ucose A pen aace

tetraacetylmnpé opartwmdart;ctpaueayetyl agtu@sse a(m\@)cepphwaeﬁtylomumly N-
al kyl at ed %ucam ne a gl uconaol act Ogﬁagtt riazol.e or g@ zol e der| vatives

and/ or 19ar ttelapgely! yjass; éBgaﬂ%taaﬁ@W 988.0PAH: asely aPPU%%a lYoMNsf er abl y

N-acyl at ed : a c c
caprol act arr% %@% gaée ﬁévmgn‘? cIl)lblé?ﬁmer ngtef gﬁé?&%a%grq' appI Ica ié’%s WO 15
A- 94/ 27970, ailoAparticaitté Lapviladtadds 2043 ca\btbléew @l@ﬁ%twé&}p%efe@%lyﬂw and

WO- A- 95117498. The substituted hydrophjlic ac acetal s from Ger nan
bat ent - appl Neisy R0 SIS [ais eXITRIn N RIZRYY (capraleciam Aedcirasel

ot ol ror RSARARSURED B i o TAbritoid prtohCppleton weter.
convent1|50naA-QﬂIEE&TD,aWQ-tPa-BéfZMIORmWQ‘-A&Q#IZﬁiMonO-A-95IOO626, WO-A-
95/14759 and WO-A-95/17498. The substituted hydrophilic acyl acetals
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 also 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 (UDQBS), sodium dodecanoyl-
oxybenzenesulfonate (DOBS), decanoyloxybenzoic acid (DOBA, OBC 10)
and/or dodecanoyloxybenzenesulfonate (OBS 12) and N-methyl
morpholiium acetonitrile (MMA). Bleach activators such as these are

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



patent application DE-A-44 43 177 may al so be used. Nitrile derivatives,
such as cyanopyridines, nitrile quats, for exanple N-al kyl amoni um
‘acetonitriles, and/or cyanam de derivatives nmay al so be used. Preferred

bl each activators are sod i um 4-(octanoyl oxy)-benzene sul fonate, n 25
nonanoyl or isononanayl oxybenzenesul fonate (n- or iso-NOB é :
undecenoy! oHBRFKIESUI f onat e (UDOBS) , 430di um dodecanofCT/EP01/08359
oxybenzenesul fonate (DOBS), decanoyl oxybenzoic acid (DOBA, OBC 10) and/ or

dodecanoy. oqyarditisnefs 0l 1 riay eve(lgﬁiStdZﬁ%lrtﬁy Nelgahhthahd mnre)fpnéﬁeramy in ]
acetonitrile ). Bl.each actiyat such as these are 30 present in the
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PCT/ EPO1 / 083adidsluantities of 0.1% by weight to 15% by wei ght and nore

preferably in quantities of 1 %by weight to 10% by wei ght, based on the
conposition as i waditon ta addnstead of tbhe cosvartivnal bleack cactaatorsnal

bl each tiyv nment i one C ed bl e ch cat al ysts y al so
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and, ad@r FARPEr SOMRILXRS wﬁbmtrow:sg@mramg {ringchiipandsnand robaleiran-,
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15 capable of developing a bleach-activating effect in combination with
amylases.

Compositions according to the invention generally contain one or
more builders, more particularly zeolites, 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 to the
general formula NaMSixOz.+1 - y 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, preferred 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
crystalline layered silicates corresponding to the above formula are those in
which M is sodium and x assumes the value 2 or 3. Both §- and §-sodium
disilicates NazSixOs -y HxO are particularly preferred. Such compounds

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



I n di shwasher detergents. Suitable crystalline |layered sodiumsilicates
correspond to the general fornula NaMsi XO2x+1 - y H20O, where Mis sodi um
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silicates. Compounds of the crystalline layered silicates with other
ingredients may also be used. Particular mention is made of compounds
with cellulose derivatives, which have advantages in the disintegrating v
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 (Na;O: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
encompasé "X-ray amorphous". In other words, the silicates do not

30 produce any of the sharp X-ray reflexes typical of crystalline substances in
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However, zeolite X and mixtures of A, X and/or P are also suitable.

15 According to the invention, it is preferred to use, for example, a
commercially 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
nNazO - (1-n)K20 - Al,03 - (2 — 2.5)SiO; - (3.5 - 5.5) H,0.

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

distribution, as measured by the Coulter Counter Method) 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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nmonobasi ¢ pot assi um phosphate, 20 potassium bi phosphate, KDP), KH2ZPO4, is a

white salt heatings leasthe y/atﬁr of crystalfization angs ak 2@& i AEE soNMerted intg3
[ deconposi than Webpf OLERId OQigHosphate  (disodium hydrogen diphosphate,

15 NaxH,P207) and, at higher temperatures, into sodium trimetaphosphate

(NasP309) and Maddrell's salt (see below). NaHPOs shows an acidic
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,PQO,, is a white salt with a density of
2.33 gcm™, 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),
NaHPQq,, is a colorless, readily water-soluble crystalline 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,0O) and 12 mol of
water (density 1.52 gcm™, melting 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



pot assi um pol yphosphate (KPG3))] and is readily soluble in water. D sodium
hydr ogen phosphate (secondary sodi um phosphate), Na2HPO4, is a col orl ess,
readily water-soluble crystalline salt. It exists in 25 water-free form
and with 2 nol (density 2.066 gcnB, water |oss at 95), 7 nol (density .1.-68
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| L ' f. - d LLi 3 h d hyd ,
o et g po BolopBds Bistis el Rale 3 GIRII bt 0dBhy At amelRasidtts poos;
and a densi by 78{762C5@@coBpdsiion) abhe Hotleeshydratd, GCRABIRZAHIAL HIH 4 C39- 40%

P205). Trisodi um phosphate is readily soluble in water "through an al kaline
reacti on an@sitge decphygrate:(casrespondingt toat9-2g%aPsQanda densily of 215361 nol e
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point of 1340 and is readily soluble in water through an al kaline
reacti ol | Prerared, Ry congantratingy ansplitionheh exasiiis 1smejei of rlisediumyi t h

CO o e PRREPUL U 4ot GERRH o I TopERsa DEBERgfecs |
preferred t ¢tediary expibdsicgpotassiunmphosgitatelj KiRFO4, He aletitegdstiquesdest ry .
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has al so begRqiERéddiDIusath Aatdihrsligax Hiddifie (E5BRA.Y it s flmhed, o336
156 example, when Thomas slag is heated with coal and potassium sulfate.
Despite their higher price, the more readily soluble and therefore highly
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 gecm™, melting point 988°, a figure of 880°
has also been mentioned) and as the decahydrate (density 1.815 - 1.836
gem™3, 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), KsP207, 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.
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15 for 2 hours to 100° around 8% orthophosphate and 15% diphosphate are

formed by hydrolysis. In 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, KsP301 (potassium tripolyphosphate), is marketed for
example in the form of a 50% by weight solution (> 23% P20s, 256% K20).
The potassium polyphosphates are widely used in the detergent industry.
Sodium potassium tripolyphosphates, which may 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 - NaaKsP304¢ + H20

30 According to the invention, they may be used in exactly the same
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as citric ame:lfougwiny c acid, succinic acid, glutaric acid, tartaric acid,
sugar acids and m xtures thereof. The acids per se nmay al so be used.
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of an aci di {15\ if WO LEbf &k sodium salts, polycarboxylic acids in this context
15 being understood to be carboxylic acids which carry more than one acid

function. These include, for example, citric acid, adipic acid, succinic 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 thereof. 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
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15 weights measured against polystyrene sulfonic acids as standard. The
molecular weights measured against polystyrene sulfonic acids are
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 particularly, 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-
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containing 5 to carbon atons and at |east three hydroxyl groups.
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15 monomers.

Other preferred builders are polymeric aminodicarboxylic acids, salts
or precursors thereof. Polyaspartic acids or salts and derivatives thereof
which have a bleach-stabilizing effect besides 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



al dehyde and m xtures thereof and from pol yol carboxylic acids, such as 25
gl uconi ¢ acid and/ or gl ucoheptonic acid. OQher suitable organic builders
are dextrins, for exanple oligomers or polymers of carbohydrates which may
be obtained by partial hydrolysis of starches. The hydrolysis may be . -
carried out by standard nethods, for exanple acid- or enzyne-catal yzed.
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conposi t i ondo IOQNUGmpltroay he usedent i on are oxi di zed starches or
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N, N - di succinate (EDDS) is preferably used in the formof its sodium or
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hydr oxycar b&?fl i c acids and salts thereof which nay optionally be present
in lactone fAV2938anghEF789844i n at | east 4 carbon atons, at |east one

hydroxy group anGgl BithbibVy-BGidhre 5?8 Bkydisuccinates and other derivatives

15  of disuccinates, preferably ethylenediamine disuccinate. Ethylenediamine-
N,N'-disuccinate (EDDS) is preferably used in the form of its sodium or
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
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wei ght to 50% by vvelgh_t. In hard surface cleaners according to the
i nvent i1On, part iloubdditipndiattywaonmpounds eeapatile , oft farmibyi ¢ateplexeatwith is in

particul ar f,rom 5% Lght to 88% by weight..ln a preferred enbodi nent,
such comos?'%&m%e%%mﬁagopfm ?é'r“éé@ls_&ga‘%““ I$1 ders. In another
preferred enmbodi TR&ConfpIERRWS! AcUdFdiAG 26 'tHE NAvéion@aybptibrany icdRtain _
particul arly di shwasher detergents, contain 20% by wei Fh't to” 40% by wei ght
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or gel 4bor neartemesaftingpertialilar 5% by weight to 50% by weight. In hard surface
cleaners according to the invention, particularly dishwasher detergents, the
builder content is in particular from 5% by weight to 88% by weight. In a
preferred embodiment, such compositions are free from water-soluble
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 metal 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,
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de
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Suitable thickeners are inorganic or polymeric organic compounds.
The inorganic thickeners include, for example, polysilicic acids, clay
minerals, such as montmorillonites, 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, carrageen, 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 cellul ose ethers, hydroxyethyl and hydroxypropyl cellul ose and gum
ethers. Fully synthetic thickeners include polyners, such as polyacrylic
and polymnethacrylic conpounds, vinyl polymers, polycarboxylic acids,

pol yethers, polyim nes, polyanides and pol yurethanes. The thickeners.may be

used in a quantity of up to 5% by wei ght 30 preferably in a uantlty ‘of
0.05 to 2% tWQ/\QQ/éﬁBf)@nd more particul £y in a W 02/ %@ ﬁ@ﬁﬁ%POl
/08359 quantity of 0.1 to 1.5% by wei ght, based on the final conposition.
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the brighteners mentioned above may also be used.
The function of redeposition inhibitors 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 cellulose 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
cellulose, and mixed ethers, such as methyl hydroxyethyl! cellulose, methyl
hydroxypropyl cellulose, 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.



as carboxynethyl cellulose (sodiumsalt), nmethyl cellul ose, hydroxyal kyl

cel lul ose, and m xed ethers, such as nethyl hydroxyethyl cellul ose, nethyl
hydr oxypropyl cellul ose, nethyl carboxynethyl cellul ose and m xtures
thereof, are preferably used, for exanple in quantities of 0.1 to 5% by- 30
wei ght, based on the conposition. WO 02/ 10356 56 PCT/EPQ1l /08359 |n order
to protect WOWVR/ASS agai nst corrosi of silver corrosiF$nl/ERAHOBI} s may

be used in di shwashing detergents according to the invention. Si | ver
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15 ingredients of the detergent. A comparable effect can also be observed
where they are used in hard surface cleaners.

Particularly effective and long-established soil release agents are
copolyesters containing dicarboxylic acid, alklene glycol and polyalylene
glycol units. Examples are copolymers or copolymers of polyethylene

20 terephthalate and polyoxyethyiene 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 to compositions containing a copolyester of ethylene glycol,
polyethylene glycol, 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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processes, sl,éil-release polyesters. International patent application WO 97/31085
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 Cyg24 fatty acids. Suitable non-surface-active

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



can be of advantage to add typical foaminhibitors to them Suitable foam

I nhibitors are, for exanple, soaps of natural or synthetic origin which
have a high percentage content of Cl18 24 fatty acids. Suitable ‘
non-surface-active 30 foaminhibitors are, for exanple, organopol ysiloxanes
and m xtures thereof WO 02/10356 58 PCT/EPO1 /08359 with mcrofine,

optional | y WO Q19356 silica and al so Paraffins, waxesPCTHRROYOBIEPal line'
waxes and m xtures thereof with silanized silica or bis- stearyl

et hyl enedi avittdemidrbfirier eptiohaltli fdilenized, f silica | ahd balsor paraffins e veaxsse

m xtures of silicones, paraffins and waxes qal so be used with. 5
advant age. rﬂ*ﬁ@’%%ﬁﬁ‘ﬂﬁhﬁ’ﬁ?‘?%r%ﬁf YK rﬁ%ﬁﬁ?@ﬂ?g‘&'lﬂ)‘/ %'?Plzés'néfﬁcan%n B}S'
par af fi n- | Bf i i f ihit nul ar
et o - so U B R e e T orS o e

bi s- st ear ylmixtureg| of esllicoriese spanaffinsarancc waxasy mray éisedbe | usediawithon, a

Const; t Benrdvaniads: TAe feamdRpBrs detbamsuEnydiaccer agaiyrodtafifea” °
flours, woontdiRingSfoal fftibiforBOURE pfefefdbl Kike@nd DbAfIaN wathamiisle and

m xtures thereof. "Abrasives are present in the cleaners according to the
i nvention ias ouatar-dispersibler efuppent. y rdixtures e of haaraflins bendebigsteand nore

eted to 1t hYBREHBRNES Ble B Bl T o2 he Ivention to i mprove the
aest hetic i npregpi sdditd®a4 SthrdsurfaRe cleadsichscardihdg m@mmtrohane?nsurrer

not onII\S with the required washing and cl|eaning performance but also with
a vi sudll y containeahrasivel ggnstityaints.amore particiiady g’l@ﬁ'ﬂ)lt'@e grevR sensistingt abl e

f i | f i 20 i ndivi d f
et e oyifialGeL AAREANGRED v, BstP dites (et Bl Es€ ATBRIRGES | 20,
and hydr ocaipmiktipss tiRgedl MAbrasives arel prederitlin thetedsanerseactoeding do

exanpl e, benzyl acetate, phenoxyethyl isobutyrate, 2(;[ ert.bu_tﬁl cycl ohexyl
acet ate, |ithalipvention ia quantitynel agafelabhy et Mmgre; than 40% By wveightapf et hy!

oyt e BIboRERERIA RIS @ TBYy R T P
sal i cylnste. The Bydsaadiperfundes afeaddadnpitiee detergents/cleaners according
to the invention to improve the aesthetic impression created by the
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, a-isomethyl



benzyl ethyl ether; the al dehydes include, for exanple, the |linear alkanals
containing 8 to 18 carbon atons, citral, citronellal, citronellyl-
oxyacet al dehyde, cycl amen al dehyde, hydroxycitronellal, lilial and 30

bour geonal ; the ketones include, for exanple, the ionones, a-isonethyl WO
02/ 10356 59 /[ EPQ1 /08359 ionone and_pet hyl cedryl ketone; the al coliols

i ncl ude anéWEB ?Hgaﬁﬁonellol, eugenol 89 gerani ol , 1i naPEJVEPRRLSHO%et Ryl

al cohol and terpineol and the hydrocarbons include, above all, the

t er penes,. sioohnasarnd metkylcedny keionenthe slcokolsrincinidet anetholp foitvanelloys

perfunmes which together. produce an 5 attractjv erfune note ar referably
used. Perfu?rlég%q?’s QQ&WOQS"QQE%@e pqmﬁzﬂtt@ é@ﬂﬁgfﬁqﬁlalt?ff’me e‘?'?FfretRf’h xt ur es
obt ai nabl e fydfrataepsalicfides CaBARS allf Ahe RTINS, PEIh 8 JiklbhenkaaRline. |

pat chouli, rose or ylang-ylang oil. Also suitable are clary oil, canmomle

oi |, cl ove RNENe¢lqweneromixturgsmf wsrious periwmeswhickatogether produceranssom

actanumor G SRt Bole’Bfe, Breterdthy, BT, Poifing o 51BN 4 Resas
sandal wood w'm'tanzi alBoe coyitais ondtardl pEfuled emp@ves/ obranable from Usdgetdbiebel ow

0.01% by wei g whil e perfunes can make up as much as- 2% by wei ght of the
f or nul at i onS@Cas.wies|axamme piee citrs, jasmine, patcheuliyrosecor wém—xdangn t he

15 detergent.s/ al ; f.a Q .apply the
Fragrances 0b onanapie 2o MY b, bafiBinih OF s bilcep 8. bt o
the articl esinhamog leaf bitdlimeeslossbransll, Wipbr béﬁzicﬂﬁ‘ vietioat efl, bdddmes 1 n
particular with a | ong-lasti Bngrag[ance t hrough a sl ower release of the

per f und0 suflt gaRanyp piandadapyn &l and orange Rivgspmeil, dpeolbab,arangs, the 20
cycl odextri i %qﬁ pt HeRa ' ' .
auxi liari es‘%eﬁﬁ%{ lﬁkgra pre é"r@erséél @Opg(cp)lr% t H*%r&g\gé}?u&n@géﬁgg%%m esrgaﬁé b'%d
zeolite X usually belowl @61%apyweigbt while perfunges eah umalke iupsaeacucif asr in
adm xture i,th surfh?% ntﬁs?. Agarcf.ordi naql , ,detergents/cl eaners contai ning
t he descri _ébwmq ' e IRIMyEICHASs ®rably absorbed at |east partl
on the zeolite Phoar BeRURTEY T alayP He!  @recleS iHBbPBrARA SHREr thyi || T
no difficulty in selecting

15 detergents/cleaners, although it can also be of advantage to apply the

y
i nd

fragrances to supports which strengthen the adherence of the perfume 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 zeolite
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



have high stability in storage, are unaffected by the other ingredients of
the conposition and by light and do not show pronounced substantivity
towards textile fibers so as not to color them 30 To control

m croor gani sns, detergents/cleaners may contain WO 02/10356 60 PCT/ EPO1 -

/08359 antim crobial_ agents. Depending on the anti m crabial ssboectrum"and
the acti onWOARAMIRE antimicrobial a§bnts are cl assi Mel/ER01/08359

bacteriostatic agents and bactericides, fungistatic agents and fungi ci des,
et c. | nport antimicrebiat agents.i [2eperiding ere thp antimicnobjal f spectruamang, the

benzal koni um ¢chl ori des,. 5 al kyl aryl. sul f opat es,  hal.gphenol s and enol

mer curi acet 8EHON I"H@'P@“E%t%’@lm'cdb'?lhégﬁﬁ cﬁf%f'%%%ﬁé)%i% Q%?%fff&?? enti on,
t he expressi ! e il Yk tahe da0hbicidadokit@! 1Re8Rbnt have
the usual modals AN BRGRIRRIES, fyRgbtall ers S pa TR e, BeRant
Praxis der Stpresentativesof titess gfasipsi ane, forkexaraplei beoralkonien ghlorides,

identifizieryng -, Betriebshygi ene” (5th Edition, 10 Stuttgart/ New Yprk:

Thi ome, 3908 0rBm soralRs, dRrTanols A5 pRenalRmuseatale: 38i¢ Flledcr i bea
therein bei g ths abhéhinFuicdcaRlifg A thBTiRVEMNGH, tha IsHréssibAs Partinictobial
selected fromthe groups of al cohols, am nes, aldehydes, antim crobial

aci ds and sactivity’ rande@ntimjeiobisl gent’akave the uswal maaningsasidefingshdao! s,

phenol derivatijves,, dj l,sx, AL PhG . . = ' oxygen
Bnd i ¢ rogefambeiy ki Whiau e B PARISHRE SteHiBRpR, SRlnieie-

pht hal i m de Kiftiderdldrung. : Weintidentifizierunl v Betridbishyigiend! bth Edition,
surface-acti ve conpoun guani di nes, antim crobial anphoteric conpounds,

quid no|ih@sasiutﬂgaﬁl Vork- dT'E?&%bdtggﬁ[é, aR¥io0b- the ppubsiances (y.gﬂbamite,f
the above. AP aponB.feBH er B oRE uarle” FTURRIY Raftfferdbl o o= ©

n- propanol , aigenfy Gpenprefelziblyarseidctéd dirom thbegmupst lnfinalcohdls?-amines| ene
gl ycol, glycerol, undecylenic acid, benzoic, acid salic&%ic,aoid,

di hydr aceti@lwydp%anﬁﬁé@rybiﬂheﬁﬁwﬁ aqdrréaiﬁwhﬂﬁﬂ%heﬁh%y adfhiasterse (M)
e it o FBIE ShRISEARAKls BnEpBAREE, SpfehiPEpmRrAt Rkahesc!)
2,4, 4' -15i cliedivatids, hpdygery danthanitrbgen acetals and formals, benzamidines,
isothiazolines, phthalimide derivatives, pyridine derivatives, antimicrobial
surface-active  compounds, guanidines, antimicrobial amphoteric
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-propanol, 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- -



ether (Trichlosan), chiorohexidine, N (4-chlorophenyl)-N3,4-

di chl orophenyl ) - urea,

N, N - (1, 10- decanedi yl di - 1- pyri di nyl -4-yl i dene) - bi s-( 1-

oct anam ne) - di hydrochl ori de, N, N -bis-(4-chlorophenyl)-3,12-diimno 30 -
'2,4,11,13-tetraazat et radecane dii nmi doami de, gl ucoprotanines, antinicro’ WO
02/ 10356 61WMEPRABRSH08359 bi al surfacllactive quat er nRCI/EBABEGIES,

guani di nes, including the bi- and pol yguani di nes such as, for exanple,
1, 6- bi s- (.2-BahguHaggidotive Medﬂmm&pa@d&;o@wﬁdiaeéﬂmcludmg the bi-

- - h| ori d

T 6o di - (T, A - RBRiRIGINGR - soehy ian gJaE.eé%%&qiéf \E6 b Btbyinexyibi-

di hyd hi ,@my hi i j & cxane

di hydr oohl %*ﬁdoﬁe medraghloﬁdé up s p,emgingﬁg%éﬁgwmﬁ

N5' ) - hexan&@ﬂaﬁmdrtﬁdm;wdrmtﬂonueﬁ i, 6{1d1+1NINN1—pme"!sﬂ-Nﬁdﬂhmqtbyldrgjalahidd]-lggan-

i do- N5 d i guan-
:dg N5, %)]IH %f?h?ér @qu!?é"del GPQ '((&1' C&?prphﬁéﬂg Jani go 10
N5, N5) - hexaﬂﬁmﬁ%ﬂéﬁémllﬁ’idrdéhloﬂﬂ#4“6‘&lNN1WN2P61@iBHI&bBHéﬁ§/IH%u§ﬁd85 )-di -

n- propyl ether di hydrochloride, ww -di- - p- chl or ophen I guani do-
N5, N5) - di - nNgNepiexané edihydrochloyideo chb ati-{Ne\1-B- (@-meﬂ(dﬂ/phéhylz,digtmmhl or o-

henyl di - h tetrahydrochl oride, 1, N1, N1 t hyl

Phenyi di gu AP Nel-REFan Ao TRRGR NI & elbuiy rasthyhi-phenviignse 1| 15
hl h t NL' - a-

e ot r oot e R} fSxdme [y REAIdr | BRI BabiBRnenfiduandh: i

( N1, N1'10p- chi, Ngwbﬁanéddmydmdﬁbrl@ h&a)-dn(wNe'rmwehylmgumbbmg ldgr)-drl 12-di -

(Nl N1' - p-chl orophenyl di guani do- N5, N5) - dodecane di hydr dochl ori de, 10-
- (N1, N1' -ioReeMl diedgy qgibyduscmsﬂ;iede@awn(hln d\hhpmhl);zmpbenﬂdtguanmd. 20

Eﬁi, N o Q%Z—Sfﬁ-@ﬂ%rﬂﬁw ouelitno RBEREORNRHE" o i AF D arefenior: o

(NL, N1' - o- oeryfig@amyitoiNe M5 -Hexdike f&baﬁwmﬂorﬁdﬁ re6R e, N Opiniethyl-

et hyl ene- bi s- (1- tonIb| uani de), ethyl ene-bis-( -toI | bi uanlde) ethylene-
bi 57 (3.5 di PRATIGUARIP B gd Bk nebySERETTRs. ( p ke (Rl ha i 25

b1 guani'de) otBRPBR Gt i dPRENR RaeD By ol e BB 5.
(p-chlorophenyl)-ethyldiguanido-Ns,Ns'l-hexane  dihydrochloride, o:w-di-
(N1,N¢*-p-chlorophenyldiguanido-Ns,Ns')-m-xylene dihydrochloride, 1,12-di-
(N4,N¢-p-chlorophenyldiguanido-Ns,Ns')-dodecane dihydrdochloride, 1,10- T
di-(N1,N+-phenyldiguanido-Ns,Ns')-decane  tetrahydrochloride, 1,12-di-

20 (N4,N4'-phenyldiguanido-Ns,Ns')-dodecane  tetrahydrochloride, 1,6-di-
(N1,N+"-0-chlorophenyldiguanido-Ns,Ns')-hexane  dihydrochloride, 1,6-di-
(N1,N+-o-chlorophenyldiguanido-Ns,Ns')-hexane tetrahydrochloride,
ethylene-bis-(1-tolylbiguanide), ethylene-bis-(p-tolylbiguanide), 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



di et hoxyphenyl bi guani de), et hyl ene-bi s-(2, 4-di net hyl phenyl bi guani de),

et hyl ene- bi s- (o-di phenyl bi guani de), ethyl ene-bis-(m xed-anyl napht hyl -

bi guani de), N-butyl et hyl ene-bi s-(phenyl bi guani de), trinmethyl ene-bis-(o 30"
tol yl bi guani de), N-butyltrimethyl ene-bis-(phenyl bi guanide) and the WO -
02/ 10356 62 PCT/ EPQ1/ 08359 correspondi salts, such as acetate o

- gl uconat es, M&/8200808r i des, hydrobron@%e citrates, Bpgﬂﬁ?pﬂ@@359
fluorides, polynmal eates, N cocoal kyl sarcosinates, phosphltes

hypophos phi ameasmedfngjosaits:t sucht s, acatates; eglucomtemt dydrectiorideésat es,
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deri vat i vessorbates, asalicytatesr dnateetaoltamtqs, fumaratesy xsth@eoediamineat ur al
ant i mcroblt%h ag s of. ve tabl]a ori ger 13 exanple fraom sg'té:es or
her bs) anl pa ‘?ﬁ cr'gﬂ? a g‘?sh a Qn% aips P{Q’%ﬁ ates, o rgin

anti m cr obi @lrog@fitatesar e aatraBhmoxhbalyrates| ace-mtizoutes, quat glufariaes,
conpounds, a natural antim crobial agent of vegetable. ori gin and/ or a

natural antmanefiugpahosphatesof peRiuAIPPIAINates ndandrosmiXiueser targof. at

compr i oi ng APBENAER MR AU Tred Moy Rlvei BFk R s bl e R B 2 °SEein”
as eugenol ,cHitwormi-xyléde gand miatliral andmicroblal |Rpits ofeegatableloriygin i(forcr obi al
agent of animal origin fromthe group conprising enzynes, such as protein

from nmillk, exarepRlenroahSnicrRs &5ehashsdaavimakasd &%'C!%t oHgid e i ABer obi al
surface- actd yapuat glaalkyy %H%uéﬁoﬁé&tg'% Qﬂtuﬁﬁﬁmﬂna\”&r@g@a‘iﬁb&m 20

phosphoni um 1°0doni um Or ~ar soni X0 compounds "an I'Ori ne
conpounds. dudtetreang eonybounds); cbinatural agtimicrebiat algeat! diatage;talme agrigies, nmay

| b d. Th
ot or b AH1ER 8 A ARt O et 4 "pougp@vé% 40, mas! REBIRIARY, n 25
whi ch Rl t%ﬁéa@?a?n@?\aftuﬂ'%l %ﬁﬁﬁnd? bidl b @ﬁ? é%kﬂab?e% ﬁrﬁ‘orﬁjthg?%rahée case

gr oups, Kyl "groups or eter cyc roups, two or -
of 16 comprising caffeine, theobromine and theophylllne and essential oils, such

as eugenol, thymol and geraniol, and/or at least one natural antimicrobial

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, peroxo 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')(R%*)(R*)(RYN*X, in

25 which R' to R* may be the same or different and represent Ci.2 alkyl

groups, Cy.2s 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



an aromatic conmpound, such as pyridine - even three groups together with
the nitrogen atomform ng the heterocycle, for exanple a pyridinium or

i m dazol i ni um conpound, and X represents halide ions, sulfate ions, 30
hydroxi de ions or simlar anions. In the interests of optimal antimcrobial
WD 02/10356 63 PCT/EP01/08359 activity, at |east one of the substituénts
preferably WA 02/19886n | ength of 8 to 638 and, nore prBCI/EBOY/08859 0 16
carbon atons. QUATS can be obtained by reaction of tertiary amnes with

al kyl ati ng axgmrtysaisleabt@se of the substiflents prafbsdbly has i chain bengtly of 8itbor i de,

5 di et hyl te, dod al so et hyl ene oxi de. The al kyl ati on
of tertlgr y?éﬁ{‘ eQIofe Pre 8??@'\( &??82%16@9?'%9% ﬁ”’t?ndytwo met hyl groups |g
particularly singUaTd hﬁarﬂuséewtaméd Ofedchbh i afygwiarye mggégnwmng two

| ong chai ns and one net group can al'so be carrie
condi ti ons alkylatingsadents cslulcbralaiefor Andanyde c ovethylnchigridéyr benzyd rahlaride;l chai ns

O A A RISt SO b BRS SRk ie PSR BlEh =Y
benzal koni ugh edtiary dfifds ity loneNidited kgt felalteraiel vRoTRGRHYY %-Bh?gllge cAS
No. 8001-54-5), beéenzal kon (m p-dichl orobenzyl di met-hyl -°C1

armoni um chpaiticdlarly sispie . Tlha anmnlzatler) ,oferliary aminesceontaining two

brom de. (N RES=EReAy P Rk B WY, droufirBRl AR Al Rk ety

benzet oni U%@ﬁdl%ﬂ&d@&b@ rﬁétﬁyl-chlorlde Amines contalnlng three long alkyl chams
met hyl - N-[2-[2-] p- ( -tetranmet hyl butyl ) - phenoxy] - et hoxy] - et hyl ] - benzyl

anmoni ch‘l)f()rh)’déoxmﬁ%u ed? alkyh - @')a'"% lapkyreagtivigy hgnd adieo mrefarably
chl ori des g rﬂfe&i%mtﬂ d?r?:‘éiﬂ;%ﬂﬁé anmoni um chl ori de (CAS No. 7173-
dl(;%l% [ n

51-5-5), rum brom de (CAS No. 2390-68-3), dioctyl

di met hyl anmoni uSuﬁdlther(DUATSlaﬂathDi' exaiple; bemzéik@'ﬂudﬁcm@ﬁﬁel‘(w alkyB- 03- 5)
and thiazoljine jodide (CAS No. 15764-48-1) and m xtures thereof
Parti cul ar | M.\sdime M"@M@WW@'W@&Q&%M%@@&%@WW Bing 25

c(;:ﬁl_(%rBi gla%(y:B%rﬁ'rf)g#E@r?{éan%rﬁXFaéitgé&gkla?g}/als tz)st | Enﬂ Iﬁyclhben;garﬁdg: um h | ggrsmglr gm
15 58390-78-6), benzoxonium chloride (benzyldodecyl-bis-(2-hydroxyethyl)- :

ammonium 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

D

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 Cg.4s alkyl groups, more particularly Cq2.14 alkyl benzyl dimethyl ammonium
chloride.

Benzalkonium halides and/or substituted benzalkonium halides are
commercially obtainable, for example, as Barquat® from Lonza, Marquat®
from Mason, Variquat® from Witco/Sherex and Hyamine® from Lonza and

30 as Bardac® from Lonza. Other commercially obtainable antimicrobial



commercially obtainable, for exanple, as Barquat(r) from Lonza, Marquat(r)
from Mason, Variquat(r) from Wtco/ Sherex and Hyam ne(r) from Lonza and 30
as Bardac(r) fromLonza. Other commercially obtainable antim crobial WO
02/ 10356 64 PCT/ EP01/ 08359 agents are N-(3-chloroallyi)-hexam nium _ |
chloride, such as Dow cide@and Dow cil @from Dow, benzethoni urn chloride,

such as HyaMQe&10828 from Rohm & Haa®4 nethyl benzet REAIBPR1EH388; de,
such as Hyam ne@1 OX from Rohm & Haas, cetyl pyridiniurn chloride, such

as cepacal cagents dee fN-¢Bachiordallyl phéxarmimumTdhdorae,i sualr abilRdwisge® andre used
in quantities of 0,0001% by wejght to,1% wej ght,, pref Ly in
quantities 'BPWU’.'l@)&@!;'béOWe%&HFeW nig %ﬁ%@f"@h%s ﬁ%g@"lﬁ%éﬁ%rzébﬁ?ml n
quantities 0 Y | CHIGk r ie® A OXUpdhi ti es of
0.01 to O. ZIOQ}o)B@T %eqlfag t,n%ltgyfiﬂnéhazggl\c??%w thédgéosg#ggsﬁ ?gﬁ@'r}r?a@))/ﬁopt ional ly
contai n UV Rbhor BeHaaswiatyl pyridinibso rdhéerident sucheast cepacalchlokde | fsgmand

I nprove the li tability of the fibers and/or the |ight stability of
the othé& fMPﬁ%ﬂiﬁ%én i ngredients. UV absorbers are organi c substances

(light filters) yhécintphRrénaragenty ar@bsesdiindquantitte’ of €0.000Y% dyd of
rel easi ng the energ&absorbed in the form 15 of |onger-wave radiation, for

exanpl e heaweigbbrtpolfhdey wreight, prefasablytineguantitiesr efld0803 e rhy weighteto f or

dor | vat | vesO 87 TRSBORLBRES wRhrabiy f ablifee B 0 8% R 67 . 1 on
Ot her sui t agh@ nidst preferdtfy in gusntitidesifiC.of el Olxs 2yt weighel es, 3-phenyl 20

substituted acrylates (cinnam c acid derivatives, optionally with cyano
groups it the 2-osddition) thes spmppsitions, may gptionally coptain dyt¥sabsadberst ur al

Part1 oul ar WP PRCabRRBoy onfl 06 1RRted WA dnd oV AU by, . e
derivati vesofitfs fibbedand/or the dight etability 7 1hé26théd férmdilation angredients.

comerci al | é avai |l abl e as Ti nosorb@ FD anzll_ Ti gﬁsorb%F Rex G bﬂ. ui t abl e
UV- B absor bEVsabseibgs ate reganici sithatangasy dight diiters)w @u Atge FaPakIS arphor

and deri vat LyeshififlfalioldtYay§ 4naR frefsdsttig Bid Wh&G)AtdoiE8E In the form

15  of longer-wave radiation, for example heat.

Compounds which possess these desired properties are, for
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



canphor as described in EP-B1 0693471; 4-am nobenzoic acid derivatives,
preferably 4-(di net hyl am no)-benzoi ¢ aci d- 2- et hyl hexyl ester, 4 30

(di net hyl am no) - benzoi ¢ aci d-2-octyl ester and 4-(di nethyl anino)- ben20| c WO
02/ 10356 65 PCT/ EPO1 /08359 acid anyl ester; esters of cinnamc acid,
preferably 4-nmethoxycinnam c acid-2-ethyl hexyl ester, 4-nmethoxyci nnam o

aci d propyl Wé302M1,0386 met hoxyci nnani c @&id isoanyl estBCT/EP01/O_8359
2-cyano- 3, 3- phenyl ci nnam ¢ acid-2- ethyl hexyl ester (Cctocrylene); esters

of salicyl la?cu&Carﬁl | psRfreestry sfatingghii€ dridiCprbfdradhn il memoxyeiindmic
salicylic acid-4 |sopropylbenzyl ester, salicylic acid hononenthyl ester;

deri vat i vesa@d-2nethyhenyhogsterpr drmethaxycmnamic oxacid- prepMox PBtaizodhenone,

2- hyd ,
I PATC Y IREIAPARBE E.cvang.3 3 phenyicinnamic agid3-
preferabl y éthylhbhﬂXGQEﬂIOEtwﬂylene);Iedstehs-éf- Szhlh}yllb@tﬂd @%ﬁa@blyt saligylioe 10

derivatives such as 6-trianilino-(p-carbo-2'-ethyl-1'-

hexyl oxy) - 18¢id-2- @WNE‘PP(M'ee%ﬁB Q&!'Fyﬂ'c ?P'Fja‘k'dﬁ%’r@%y beray! iaster. |Sﬁ|"BFhCCﬂ¥l@450 Al

or Dioctyl I r such
as, for exa@p&gmeﬂﬁylésg‘%r? uty eny zé'p‘??non@ g%p %%ﬁ?ydpggggne 1, 3-
di one; ket anethoxybeZopghehddid e c aBehydieoxy-dimethoxpst' -dwhyllbbadopmerﬁ?ld;)694521
15 131. Qkﬁé Hltable UVE yﬁ)@ rbe S are 2- hen Ibgnmm zol e- Sdiulfonlc
acid and al I' ihydeoxy-4-qiethpx n@QP ﬂ”?i%?’aleseof rNZzaAmaenirmasi

al kanol anmuis ﬁgm S r ; [ d vatives
of benzophenoF]%Fg preb&ably Zdiam %‘Ey-@m?ﬁgxﬁﬁghég@ en't)né[@géﬁlfom C
aci d an® salerivatives e@ﬂphstﬂs’i oforc @Gardplder RvAa6triassilind- (G—cﬁﬂ)d&éhethlyl -tlene

i Toni ¢ adraoi) 3.3 EfRng s O Thazen or ercsoed i bh (BBl ALNg oot s

thereof. Tygy Bi%ict)W\B@tathé frfazdhe (u\iaseﬂs@I ISEB#T propRnkeYABldGTeLSUBRNZOY

nmet hane such as,” for exanpl e,

1- (4’ -t ert .ast farpexample, 31((4ten&buwwm-l(’} rpeﬁmpheuﬂ)-pr@aneehé-

ghgﬁ;lt buty lopgO@%@Q&yﬁ%ﬁ?%Bﬁe&%ﬁ%@%g &?%%g §B%g 'Qrﬁf 9841‘?%11} pounds

descri hﬁd | B1 DECHYerltGiblAU-BAdiisorbdizeardV2-phangdibdrzimitiakblers 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; sulfonic acid derivatives of 3-

20 benzylidene camphor such as, for example, 4-(2-oxo-3-bornylidenemethyl)-

benzene sulfonic acid and 2-methyl-5-(2-oxo-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 “nanocized” metal oxides or salts, may also be used



may of course also be used in the formof m xtures. Besides the sol uble
subst ances nentioned, insoluble |ight-blocking pignents, i.e. finely 30
di spersed, preferably "nanoi zed" nmetal oxides or salts, may al so be used WO
02/ 10356 66 PCT/EPO1 /08359 for this purpose. Exanples of suitable netal

oxides are, in particular, zinc oxide and titanium dioxide and al so oxi des
of iron, ziWEARINO3SHB de, silicon, mabGanese, al unmi ni PATHEROJNEIGH and
m xtures thereof. Silicates (talcun), bariumsulfate and zinc stearate nmay

be used as foplthis.pufpese Exafigiesof saitable raetal oxilési arel ire pattiomarf zinke

pi gnents for skin-care and, ski n-arot ect | ng ?r,rul sions and decorative

cosnet i cs. oide gagd:titaniug dipxidejand also axides of oangirepnigm pxide, siHePN.100 nm
preferably n Na. 1% f g% n 1&:; 30 nm
They mmay bemgbﬁgﬁug%%l %urﬂﬂ“ﬁ@h’é‘pghgl et g, ﬁ‘i’@?* A qgg?r/‘%-b?'cl SiiggesS |
non- spheri cglcpar) batiam saifattOand szinbestearde by B wsedt as neaftsal Jhebe
surface-treated, i.e. . hydrophiljcjzed or drophobi ci zed., . Typi cal exanpl es
are coatded %ﬁ%iém S@F%?F%é@_,edf By {h@xg’rﬂﬂ QP i?éﬁ@?‘@?fsdgof %ﬁ‘cef%@’@sa) and
Eusol ex(r) JigR@fotelifg Eulsionstai] BebydtioB bt THE paRidés dhsumr e,
above all, silicones “and, anong these, especially tri-alkoxyoctyl silanes or
si met hi conelsavel 8 mvkan aliameterzofiesssthare 108 mme peafatably hetwieemShand SO t abl e

wv fil b f d. i P., FEi nkel' ' ' SOFW J | 122. 543
(1996) - The DAb s BBTETesatIV nstwarh 1 5.t 3h i, Ay Be:iestaom,
vei ght 10 S5¢adhe Wihelgh aifbddi®aleparbclesOoP dthdty ndRisphbriEdl particles wriyght .

Protei ns according to the invention and/or other proteins may also 20
requi r dGspealsal her oused.i onThe drgmegtnt ayndls e feersurfagentseated ohe.

ar oup of st BrppouPeld MulBRupBrlRsr Tulte’ ofihfiesdire' Qiated HdifRy i ot e
of f on dil u§joRideaf féhéxérﬂﬁl@ﬂtbh@i@xid?ﬂ&%gﬁébuééé{)}@ﬁd E (s THo0o
hydrochl ori de and | eupeptin are established for this purpose. 25 Borax,

boric aci ds(Mexskpn Sitable diydsephadie coating meaterialscare, ahaveual.nglieifte  al |
Pecor dance Afdn JBShh, 15688 <oy FERBRISC IS of hriiAenEs: "
15  Micronized zinc oxide is preferably used. Other suitable UV filters can be
found in P. Finkel'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,



accordance with WO 92/19707 and parasubstituted by aromatic groups in
accordance wth US 5,972,873 or salts or esters thereof, are often used for
30 this purpose. WD 98/13460 and EP 583 534 discl ose peptide al dehydes, WO
02/ 10356 67 PCT/EPO1/08359 i.e. oligopeptides with a reduced Ctermnus,-
especially those of 2 - 50 nononers, for the reversible inhibition of.=

det er gent  pr¥:82d835Gnhe peptidic revedkibl e protease PGR/EROHOB3SAcI lide
inter alia ovormucoid (WD 93/00418). WD 00/01826, for exanple, discloses
speci fi ¢ reie Jdligopeptipepwitheai redubed C-derfminus hespeciaipatitosabf id Lstm f or
use in protease-containi r}gq con%oai tions,.while WO 00/018. 31 di scl oses

cor r espondi MPORRTEGH [Aofls Heversibig, tien 0fq detargsnt giroteasgsr eMhg e

stabilizers AR : ATaT Ty [P ' -
- pr opanol ampnﬂe‘ﬁlgﬁg}éﬁ%%%?rt e@?ﬁ@bf‘m’gﬁ%ﬁ%ﬂ%&éﬁtﬁéoﬁ/ ?ggﬁ@gbgcm@) up to
Cl12 as know93/00418xani@, 00/04B26&P for FB@nATe, aliscloERD BPREHAR reversibl@s
succi ni cgaci d, gt her. di cagh lic,acids qr. salts of, the acids nentioned.
End- capp8d fpﬁptt@edEf]@ﬂQFﬁ f%otgék‘?ﬁ?ﬁaéﬁe?tgwémd%oé&S@s'@dp"oﬁ?ﬁserﬁ‘i’%taﬁm%ose in

Ger man pat erdorduditiciad while WOLOO/ABIT - dis@bsed Borr@55GHHiAg 3G S
builders are additionally capable of stabilizi %g an llggeefﬁ?;d/mgég%%nt, as
di scl osed i f\apteasegpginhibdasr al i phatic al cohols, but above all polyols

h as, f et | ycol | | ycol .
Sorbitol are o nalther ST SniEE 48] fetatiGiaS.Rih B fttigtro a nore
recent appl itdethianol- (&) CpRsfanctifiine dha@!His@ireBAERIGEL alighae shdoxlfices

agai nst _denaturing by physical 20 influences. Calciumsalts, for X xanpl e
cal ci umlfcetasids §P tthLreAciknawn; dormexamnlecfroeER & 378 26fuapdWQ n EP 0

028 865, an Wi sglt £ or I.:Ng. 1.0 Eur opgan, pat ent
applicati on% 78 gz,ggas;ifecc'né gg%?éﬁé'eﬂﬁ%%@%éfg %‘f'&%(ﬂ‘?e?@%( 9&)957‘3/ 43780)
or pol yner i acidsm@mtidacds uEhd-capped fhitgaicli aMRIS AlkHYREds ar8idvsciesid bl e

vi nyl copol yners (EP 828 76 s disclosed in EP 702 712, cellul ose

ethers, acryPi ¢higoPyipese @na%g‘ra’“pé’gﬁﬁfrh appjication PEz 4965053 y Pertain
preparation grghGe fidg R8a' 45 buRB¥Y SR additionally capable of stabilizing an
15  enzyme present, as disclosed in WO 97/18287.
Lower aliphatic alcohols, but above all polyols such as, for example,
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



I nfl uences or pH variations. Polyners containing polyam ne-N-oxide (EP 587
550 and EP 581 751) sinultaneously act as enzyne stabilizers and as 30 dye
transfer inhibitors. Other polynmer stabilizers are the linear C8.18 WO

02/ 10356 68 PCT/ EPO1/ 08359 pol yoxyal kyl ene di scl osed besi des ot her

constituents in WD 97/05227. Al kyl pol égl ycosi des coul d stabilize tmhé"_'.
enzymatic cOHDOREWIIS60f the conpositi BB according to Pel/ERAENREIRI and

even enhance their performance, as disclosed in WD 97/43377 and WO
98145396.. Spélyosydikylend disclosédi besides amtheumdnstitients dol WA97/0522T .

98/ 17764, rfor dual role as spjl rel ease agents and as, enzy

tabi || zer SRRy RANGIHERIR, G SaBUPS e REYTAR: GPERRNBAIS i aihe

stabl |1 Zer ScafpBLHbAY aécaraﬁﬁg9163aﬁé8 iRGéntorS! 3Rk levieRo ghitdiide Othey
cellulase so that these or imlar constituents could also be suitable for
the enzynme psdemarde,t ast hdisclosed mientWEn. SRAIITI7 nand) e VO 298/45396.

[ [ . i ] | i i EP 780 , 464, .i
Shabr 1 B Erasinked cNaEtangic watmmdindh, e LRgoRR in SN 983264 i g
reduci ng aggaksm’ & duPole far sBK%@@a‘%e( %g@ﬁ?sEE’n@ 88 @nziffe absbifrRrs. 080

223. Ot her exanples are sodiumsulfite 533 239) 15 and reducing sugars
(EP 656 058Kydtaphabit/nasiosic, palymer imadoidurs withaaiher stabilizersaeterdingsed, for

exanpl e the, c [ ' f pal yols...bori.c acid /or bo i

061 31580, ¢ 1o Wi 2888 e 3 piiang Bireet 5,2 22H0B5e Y et e ang
succi ni ¢ ackighiir @nBefuchits sblitexalkb bersuitisblé Torthel éAzpfe é¥sential &Pty nat i on
20 of boric acid or borate with pol yols or polyam no conpounds and with

reduci ntP sainventiendi scl osed in EP 080 223. According to WO 98/ 13462, the

effect of peptid i is.e y | nat i th |
boric acid and/ geahgﬁ?’zgi%ﬁ%%@gr%‘@g{x?dvde@s'a%gd]a%%ﬁ%gpsmgérﬁg,% iaa@c%? iéryg to WO
98/ 13459 i s466/ tificreass hivec ethbility t b thel derizyoned tos oxidktival disintegration. 25
Conpositions with stabilized enzynme activities represents preferred

enbodi ment sSyifuk-aentginiag fedycing Fgepts atekpRYN: fasxaselealrMEPRARR S
stabilized yRgSHVPER! o Yaol 223" WiRelBRAMPIE afd Sodidht LGt (EP s33588y ed-

15  and reducing sugars (EP 656 058).

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 to 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 to the invention in quantities of preferably 0.000001%

30 by weight to 5% by weight and, with increasing preference, in quantities of



Conmpositions according to the invention contain proteins or derivatives
essential to the invention in quantities of preferably 0.000001% 30 by

wei ght to 5% by weight and, with increasing preference, in quantities of WO
02/ 10356 69 PCT/ EP01/08359 0.00005 to 4% by wei ght, 0.00001 to 3% by _
~weight, 0.0001 to 2% by weight and, in a nost particularly preferred_

~ enbodi nent, WA G24t36 i es of 0.001 to 69 % by wei ght. RCT/RPON8859
concentration can be deternined by known nethods, for exanpl e the BCA

met hod ( bi cOR066ito 496 iby;welght, 0000 il 3% We@htoboeobwzl%s ¥dight or the
bi ur et Irethod (A G ardavvlovfy and MM David II B@IIO Chem

177, (1948) a”ﬁ%vp'“ Qﬂcﬁé@rImlﬂ@gY (ﬂ’é% efed embpdinents ixauanlitiesoot a@m rtoent i on,
conposi ti onga, gcw&@hﬂg Tihe td?aém‘a%ém GBS durdid 3 KBk, ©

enzyn‘es nor e artrcul arl ["ases. ese ny a enzyn‘es
est abl i shedmethdds;, fos@xammetthegmAsmetmmemhoni@ A& 20 mn@m at the

I I N
e AP Rk TR ) XA G P
Pur af ect (1) afd-Mum. DJﬂUSJIl.&dc'h%ﬁb' Fr286048) ppy P54 gy enzyes are capabl e

of conplenenting one another. Such g may .occur, for exanple,
in a regul atory Bsesideasdhe f proteitangssential otogtheutioeentiaey, i cotripositiohs

I [ t t of th
enayme. essersafingotq RS TventiR Ry Ghrtain p@%ﬁ?nw%cﬁééaﬁg%%gkmmﬁ
a-any| ases iy Aariylddse TPReR ) a8 A e Bkl BtaiRhefosent | o
to the invention wever, the joint dse can a proprirate rn view of

differitfy @0 usehin rcMerwptsicléanem emjchmtéTeamneohedlatEtHes bebirinirey. pr esent

| ar | th. ch I di
ol 15, to Gl Bf rorineray e cveitie: siyEinel are NG, Tomdtavio  n-

other det ePﬁIdé?ar@“éAefrﬂ?léséIW@rMS%ﬁ‘lgﬁé DhiainfGraRNIB0 PRTafeKId Oxea

Accordi ngly deter s/ cl eaners ch enzyImes g‘e’si des a
protein 25 Hdigds advigable when ithe vatioumenzymes ane capahlerofmmnmlbmmmgt s of

et o norond Ak SR A 05 sl BB T B9 TR
pul I ul dBasesense, for example through mutual activation or inactivation. It may arise,
for example, through at least a part of the enzyme essential to the
invention, which is not homologous to the known a-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, B-glucanases and/or cellulases are particullarly



cel lul ases, hem cellul ases and/ or xyl anases and m xtures thereof. 30

Prot eases, |ipases, fi-glucanases and/or cellulases are particularly WO

02/ 10356 70 PCT/ EPO1/ 08359 preferred. Other enzynmes add to the cl eaning
performance of corresponding conpositions through their particular
specific enzymatic _activity. These include, for exanple, oxidoreductases
or per oxi daé&@ @2/1083Gponent s of enzymefQ ¢ bl eachi ng syB@E{FsDOWﬁBBéQes (WO
00/ 39306), 0 5 glucanases (WD 99/06515 and WD 99/ 06516) or :

pecti n- di ssqrefengd. enzQthear (myﬁﬁusfl%d&) tehitied  @feanivigd pefforAahtEULRr i N
specialty deter corrrrer&wall y obt ai nabl e enzynes for use
i

in conposi tCPBrﬁ§8 é’&gdpﬂﬂ‘%ﬁﬁpﬁé tHough i teira partisulare spesifics gprymatic

btil N t @
Mvacal @ Ko EheReCRRIRRE fr Bkfidle, BigdRa ﬁe@sag@gp&DEé&&ﬂ%es vgdgig@
and/ or Pur afcemp@ents Bfieazynat@ @dachmgjsystpamei’accaseb(m 00/39306) h
Li Lupaf ast t tivit
compoe: { Pondpases o e RIS G WS SbiiFisS oF | pedtn Elsségﬁme Vol .
7 (1970 1 |

(1970), PRnzigrRslIWO! boV@zm?pm&fdar%C ol 9 rticﬂlzfr u&p%é&ggﬁ)ﬁi ah as

units). The protease activity o preterred conpos |ons ca
1, 500, 000 pld@t@rgentauts per gram preparation (PU, as determned by the

met hod descri bed nsi d Vol 1970) .. . 125-132). 20 So far as
their isolation é‘%?fﬁ@%r rﬁ’zd WP%@'@’ Bgﬂﬁ'%ﬁﬁr ENZYPRe fof) |use hifse
obt ai ned fr@mﬁﬁdéitﬁﬁfsgé‘ébo?ﬂm Uy fvehfioh edééapuﬁfedcs*é'gg'sucﬁoés sﬁﬁﬂgﬂ{ue from

Baci |l lus subtifis, Bacillu i cheni form's, Streptonyces griseus m col a
| anugi nb8a, BRI cd?r@perﬁaﬂ&nsBLRE’&do@phmse&elmptid:leah@gerMaxa?tase@

P d t | | 5 t f
nacur ol 1y o) EREEIE, MEERetE! HidaiBhed. \FiheaiHE aitses Dhracy
i sol ated i nEveﬂn@emaﬁéfoerufaﬁféét@G arl %r@ﬁe@@@ﬁPs dcrfoo'lrﬁsé’é toggér? as

m croorgani s whi ch are described, for exanple, enl egu

ngssch rift SinaseR.dipeman®, bEnEiQ&@and/DhLlD@Zyﬂl@ants us
The protease activity in such compositions may be determined by

15 the method described in Tenside, Vol. 7 (1970), pp. 125-132. |t is
expressed accordingly, in PU (protease units). The protease activity 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.



3,623,957 and US 4, 264,738, in European patent application EP 006 638 30
and in International patent application WO 91/02792. WD 02/10356 71

PCT/ EPOI / 08359 These optional additional enzymes may al so be adsorbed onto
carriers and/or encapsulated in nenbrane materials to protect them against
~premature inactivation, as described for exanple in Eurpean patent EP:0
564 476 or MO DR{G388t i onal patent application WO 94/ 2BOUBEPUN&B350e 5
present in detergents in quantities of preferably up to 10% by wei ght and

nore partd cul arl héserofiod% additinahterizyn?dé byayweilshtbe esisomBed ssrbi | | zed
agai nst oxidative degradation - as known, for exanple, fromInternational

e . )
pat ent appl ?QfH?T‘brﬁ’\@?@mQﬁwam%énng‘%b'iaﬂ@umtﬁyabr &9 eprotect themositions

di ; | | O; ' . . f xanpl e
o or der t o g BRI BVt i tostlibSE 5 Blomdig 8 ETBEay bilert Gne
anot her in EPr:564 @ﬁmggn Iﬁtbmatimaabpaif[mt(abplidaﬁion}wo ?ﬁ&?g% qg@y?éé; ?g es
' t, are ases in e _
tai e, EonpErebCOaEigntts g Quaniies ohPERErany i ko 185 iraeiatpaD is
' WS ] owder s
several soljngr& aaam%wrémm%ag* Wél@'ﬁ atﬁ(rﬁ‘lg W?@Ht,@qﬂy%sv%bmggd P

or granul es having vari'ous ingredient or “di'fferent “rel’'ease " behavi or
wi th one anagdiest oxidativerdegeddatipoosas tkoown, Toreepamgle; tfram laferaafiorl

. r S8 % fam | i o
car f1 ed” outPatnI ARRIaHER IO SEBST4 hehe Bartiauy Bueried”or "o anul at§ on, 20
the enzynes and Qpfipesfioh¥ S&GREINGER tRENRVEMIGH 'rﬂaye&s i tsgazsg‘&g{eﬂ‘s

bl eachi ng agents for exanple, optronally being separately a a later
st age. 1@0n‘dg'£8&a'sorf§r fxaomde rig order Ho release itbe adtive mgnedjentsupkesbmtsi ty,

ti r ' he range.fraom 650 to 950 g/ are preferably produced

Bgrg B?gcggslsgplaaﬁé%m?rﬁé" é’r?eeﬁﬁ?wgfdﬂ tgpgporkg%ce.f.ro .%Fpl'@sgg.ﬁmgggl?e Aot her 25

preferred Nmmta?giegé@%éﬁsﬂﬁﬁﬁﬁ @ﬂaﬂi@@@#'eﬁﬁbd&inﬂeﬁt,d@é%bwes'g@ in Eur opean
. Pr :

patent EP 0 642 5 oteins can be used, for exanple, in dri _
gr anul at ed,thersamsaagragete s@te.orm or in encapsul ated and additionally dried

formfor solid Gompositions according to the invention which are made up of

15 several solid components 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 sdlid
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



detergents/cl eaners. They may be added separately, i.e. as a separate 30
phase, or together with other constituents in the sane phase w thout or WO
02/ 10356 72 PCT/ EPO1 /08359 without conpacting. |If mcroencapsul ated
enzynes are to be processed in solid form the water can be renoved from

t he aqueous solutions resulting fromworking up,. for exanple by spray -
“drying, centWX@lAg58r resol ubilizati®h. The particl SBCIEROHOE3L t his
way normally have a particle 5 size of 50 to 200 pm The encapsul ated form

i s appropr.i atithdubicompactingi tigmidreercapsutsted fenzymeishare todss prddesséd in such as
bl eachi ng agents for exanple, or for facilitating controlled rel ease.
Dependi ng O%OBQZ?V“sﬁhfe‘{"a &aeatt%mfeev‘%ﬁgrom#hq pgUe”ys salutipns resuiiRgl es or
nanocapsul e ' ul,8s [ arg,j VARES er £ 0k eNzZynes.

M cr ocapsul erorg‘r gﬁ(glﬁg’?lsolsjg'd, ﬂ?o;& e aIrQrpI%)}, ?haajat gﬁ{'ﬁé@.{pp#%g{%n %

97/ 24177 andeSgiubitigatd®e 7 Therparticles bbtaiped in tis wayosgrmdliythave ppadicie whi ch

starts oyt ftom@@&é&e of the enzyne solution wth a solution or
suspensi 8Bn HZ&P ¥t arch derivative, the enzymes suitable for use

in detergents or Meeéﬁeéﬁs@é%dlﬁ)rﬁﬂﬁaﬁggP@dr%qeifﬁgir@fe%ﬂa@{tﬁbgg?%rﬁé@

derivative. One such encapsulation process Is ribe
appl i cat i on foEn 16thes 3RMstitients cegch fasr bladehing ageots dar eExamplepencfapsul at ed

". Anot.her. neth f duci lid sitign according to the
Cnvent  on 1 daliaagcafouBl SBIBRETT FEraRila dn HBPE Sre dBR. B RAYFD AT ngl o-
20 phase or mslicapsileas eniiélokapsuled\c v ddrdckpstiless figilcupb@es aeigy enabl es
a solid conposition according to the invention to be produced with Two

solid pRasdarticdaty dereferredniobsenzyones.ac Micthaoapstles: lasei disclasedn fon t he

whi ch . COROIE B @lieht apbICRIBRS Wb SrRY 20 50 BEND9IBZBTI oI Iy per
| ayer - nay diotier possitsle ter@apbelation protéseewhithUstalte dLdSFrdrhi Henixtud bfFe nay

be tabletted in conventl_onaP_ t abl et presses, for exanple eccentric presses
or rotary hesnzyme,sakitionpyith < splutionuer suspengiontof sgatch eo@ riare? and

preferably  fQbive OtHdVehTmel SitdBib ol 1Y it WtSigentd d1obibhfldiPare! t can

be of
15  encapsulated in starch or the starch derivative. One such encapsulation

process is described in German application DE 19956382 “A process for

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 compaosition 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 multi-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/cm?  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



advantage for at |east one layer to be pre-conpressed. This is preferably
30 done by applying pressures of 5 to 20 kN cn2 and nore particularly 10 to
WO 02/ 10356 73 PCT/EPO1 /08359 15 kN cnR2. A tablet produced in this way
preferably has a weight of 10 g to 50 g and nore particularly 15 g t.0.40

g. The tabl he tablets may be of ny shape, including round, oval-:or
- angul ar andmlo§é1(QQ§%s t hereof. The en%?mes and even aP[?r M/Mtial to
the invention - stgrti n 5 froma conventionally perforned protein

i sol ati on ah9 kp¥epar Attﬂglet inmdlmﬂdcierthisauay}lpgafeahm hes anweightiob 8 gstol ut i on -
Tha nvent S ¢ 9 AuE pacfiahiand 1Bty B38, Tne teRISRIERE tatipimal 5oL pens  on

or enul si onanyPshapé,SAclutlihgd@unti C6VAIDT dnguticRsWmitRfsitheraopr as a dried
powder. Such detergents 10 or cl eaners accor di ngi to the invention in the

form of sol uti on§he@nzygiesaand even arprotein esgential 4o the invasdioad grtivgnpl e

e suen S 1am 78 ERERiondlY Barioléd” Broir bckeREn: oh PRabOAT ron e

liquid, gelebmtent@tedasueotisron ndiadu@oRessdliin’s -trhayie BddeartatIRjuid,
essential to the invention and/or one of the other proteins present and/or
one of the 8eIHEFM; &§r eastentosmy compasitipife agseetingddrdthen inventiasy, nfast

m cr ocapsul E | I L L:1] e

Ayl ase: sencraTbE HERBAAORE, EOTROR SRR, SGBbRtioh o izl BuPgiso

anyl ase- senisi gel\fermairém ieabapandtedrfermrt{ﬂ as atdriedemmuh der. 28uetls detdrgentst ]Qf t he

I nventign together in a detergent or cleaner, can have synergistic effects,
for exaﬁ)pl ek G n?F?dlacPﬂ(éﬁ%g 536HQS'BY?@QQ%5‘ é'ﬂﬁ?ﬁﬂm of spiutiens imdyriedli t ti ng

of m crocap é@{g “ ; ' Lents so
t hat they a?%wgﬁﬁs)a/é}r@ e easgy gt?e %ﬁggﬁgﬁﬂw% @m@ﬂ%ﬁﬁ%in@tﬁg%@%{v@@?ge

and/ or not mnaytbe ibteoducedintofan aetarhatoimigeprascsesch ok5n Tthesforacofiai sm can
formthe basi,s,of conplex detergent or cleaning systens containing various
i ngr edi ent sSYHOYar i ous types of capsules which represent preferred

tego?ingfgg isegI St}é}g ?ﬂgééiﬁﬁeﬂt%ﬁ’eﬁh@ PRentios HFB AU, g&itbRhl of padtesermed when

15 compositions to which a protein essential to the invention and/or one of the

other proteins present and/or one of the other ingredients present have

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



detergent or cleaner are distributed anong at |east two different phases,
for 30 exanple two or nore solid, joined-together phases of a tablet-form
WO 02/ 10356 74 PCT/ EPO1 /08359 detergent or cleaner or various granules
within the sane powder-form detergent/cleaner. Two-phase or nulti-phase-

cl eaners for in dishwashers agg in detergents _are already known.
"The acti vi ty@ﬁgz%%ﬁyl olytic enzyne i 2ga previ ously aEtGT/EPQa/Qﬁé& S
essential for the 5 activation of a |ater phase where it is surrounded by
an anyl ase- séefergenteor glganesiner yarieuatgragules withinatye szame epowdéniormat er i al

IS an integr t he ' ase duri whgse partial or pl ete
hydr ol ysi s tﬁ%te%iﬂg?éﬁperqué@ﬁ‘bﬁa%ﬁrnw&"gﬁg? ‘i@@%&&i . |9,Setlﬁﬁﬁu e of
the enzynme edishwashérst antihin detetghtsOlrd @lrelbldly SkitdWR.0S FhiSadtivityehe ahed
enbodi ment of the present 10 invention. The ingredients of

det er gent s/ cREXIC gpgYmBI B Auiprevieysly cadlivgtest tphaseeisaessertiali fort thei r

per f or mance. : r oSk transfer inhibitors

for i ncr?asi %%i ct@é@nag'agér § 8‘?‘%{9@6 rgg?' %ﬁ’aﬁlﬁ’r@g&@yﬁ%@n 2Ny F'es,er\sﬁ'vﬁat ent

appl i cati on Wen#4A8@BToatihg o8 titd amykasausenditiie Aatdidl YSTBA Sntebidl haredr

si mul t aneous|y be used as, co-buil ders, such as al k%klyd qpiol_ygl ycosi des for
tqesis

exanpl e, canthér $@id phase qyringcwbase parial art samplete hlﬁtﬂhasteyinof
Sof et F i .
St ity eocistioh dishiidalesTDRCABIGR, W38 g Bnffhe SErRaltd the

parti cul ar | yinveation i foedthism@urposenciseas pebfelrgdoambeidirnbat afhtie qreséntt uent s

20 nenti %ned above. Accordingly, correspondingly adapted fornulations for
corposi ti%nsM4eRY™Yi ng to the invention represent particularly preferred

hashing or ol eani nae g Eolerts VA Bigent-liibalBr, ni able PRIdNFOTURRRT, ¢
way. 25 The @reaoothende theiopetformaneseiheisynergisticiuse ofilastylasbard elyei n
processes for cleaning.textiles or hard surfaces which are characterized in
that an anyl G#R&fPE 'B'P'gtt@isntf(ﬁ'r "lfé?‘"‘l’ﬂﬁgiaéaﬁ'@%%%ﬁ@“@%cq He disdlesed.ofPtbecones
active in atexfagle, e paferit NSpPIcREBASWOEDS/63035. It is also known that
15 polymers which can simultaneously be used as co-builders, such as alkyl
polyglycosides for example, can stabilize and increase the activity and the
stability of enzymes present, cf. patent applicaton 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 present 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



Machi ne cl eani ng processes are distinguished by nultistage 30 cleaning
programs, i.e. by the fact that various conponents with cleaning WO

02/ 10356 75 PCT/ EPO1 /08359 activity are applied to the articles to be
cleaned at different tines fromone another. Such processes are applied,
for exanple n the cleaning of institutional food preparation units.*On
" the other W\@ 0241@3%8 ns essential to 76he inventi on, BYCVEPOU£08F59 hei'r
enzymatic activity, are thenselves capable 5 of at t acki ng

car bohydr at aefivityt aziermmglesidblthe atielssitd behdleinéd bodifffrefOlIMARS RO M Jpgence of
detergents or t her Egredients characteristic of detergents or cleaners.

Accor di ngl yan?P#ehne SurB RfickresReD 1Are HaPRYieds dat examate,i i they clemingtrm‘d
a ct.e |n
o 2010 7 PRGBS G O AOSER T 5l o RALE',

which a protein essen

certain per thmnnmentmu bsovintue of theiri ergzyawtlo/actufiypareafﬁanséfvﬁ eébélde ! udi
mbodi t res nventlon are any cleaning processes, including
(raranaa: B@@f'ﬁg rﬂ@ Caniaining, splis, vescn, theypartinl aF soatRietact er i zed

i'n that an aﬁyérﬂié/bf He@rﬁé%rbroétp‘é?ﬁhg'@ﬁle‘ﬁ?s %ﬁﬁfé&%%ﬁétlgﬁﬁd%@?%érg%e tion

becones active In at | eaSt one of the process s ses may
be both proélegpersor Atagadingly, tinxoné esmbodiownpaofathe presdritr invkatiomda

har d f t Exanpl the
B oyl ase PR SECHIRUN proRsss For ieflRs>8bd)erds suraces eyt Aloi heent i on
i s suitabl eselebed inVIHERY ﬁr‘(ﬁéin'é},seﬁﬂélrtﬁ%é%\?erﬁﬁl eé&@@nsthgrsoqlgefﬁpgr s, both

for increasing the washing 20 performance of ne detergents
textil e aneefaip neml@de/umq»g other cleaniagiactiv@eofmpomentse of di shwasher

d A f d_enbo s of the present
i ﬁf/g;\tg FS;S ar gcgﬁgé fgﬁgéne égg'ﬂbegﬁg Ogrtrhgl R’&SEBPHQV iR0afre gy “é%%ﬁgal ly
machi ne  cl prtesgesinciaiRs maniaf; Fblﬁr@spﬁ&ﬁl@%@bh%@%léﬁnﬁm?%r&e&%@oS' tion

25 according to the invention is used in at |east one of the process steps.
Such pr oces@@@ hrafe eharaeierized it thal@n amylalytisaprotejnandsrivative essentialr abl e

materials %dthgrlﬂg?lﬁtﬁfbéﬁ]egé 3@(%@??\0%?19%3?8&2 B the p%J aeréts'stteps QlcRrotern

or fragment accor I nve
15 processes may be both process for cleaning textiles or comparable

materials and processes for cleaning hard surfaces.

As shown in the Examples, the a-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




particularly suitable for use in cleaning processes, for exanple in 30
conventional donestic di shwashers or donestic washi ng machi nes, are WD
02/ 10356 76 PCT/ EP01/08359 0.02 ng to 400 ng of the anylolytic protein or -
fragnent, preferably 0.01 ng to 200 ng and nore particularly 0.02 ng . to
100 ng of the a Io%é; enzyme or frggnent per application. In one

mac

possi bl e enf¥§d0 hi ne cl eani ng®processes for PEWERONQS35% Fard
surfaces, active concentrations of 0.0005 ng to 10 ng per liter wash

| i qgl d and (préfmgwnﬂomglﬁﬁtt}wamkﬂyﬂ@mwmIortfmgmmhpfefﬂtably 0@emgpr oved

to be particu sui tabl e for rotejn essenti e invention.

Accor di ngl yi© bﬁéﬁ'%ﬁ?és’@ﬁfe M‘éﬂg@ﬂ Oe‘hgdﬂg n@nf‘gsomgt RE the camplolytic

i nventi on. ,?Zy%@@ frgg P@rggg nts, the correspondi ng val ues may 10
i rom ove

differ signifi‘cant fgures, particularly when it is taken
into account t hiat onacposmblecenﬂmdilmgnbelfvmanhmeanmaﬁmg iprecessas Varsh

| f tually th t t f det h
cl eani n§ pesties SEdare sirazas, petve popdamiratoBarat 005 e &S ilvediedih or "
conposi ti 0rl|te|15Ja§ﬁ‘}|Qhﬁi 8 rp?efteraw Vs hmor@mg?gsﬂht%rmm Rjudt'HeRd ment  of

the present 1nvention. This use may take place by machine or 1 n any other,
more partipoved|tp mmnculamy suitable fosra protein leesemuairtontgleomvamnom nds of

mat eri al s, |Ie or sut fac pr ot ei
essenti al Rg&ﬁ'ﬂﬁ’%ﬁ% gﬁ%?ohélq{ége% %TE,%‘E ﬁ?%"m‘a‘r‘ I%ft .h‘ﬁﬁ‘ eﬁ?rﬂer
det ersive 2gaventsi.angegther sun@ﬂﬂé@hﬁ@dlﬁmdté Sthida&dHr s pdidin r%wamelgeni a9 gel y
unaccorrpanl ed by such conpounds. Anot her correspondl ng enbodi nent i's the

use of 18 prdiffer sigaificantly ftpm the ahove figures.opartiauiarly when ftois tekeainteg

brocess. 2ot AEEHneRHenfing eEenk; barad e B SERCIERT o7«
conposi ti onfor airHlig the $amé Rfuantivest detergent arecased forl @athinescleaningr d
surfaces are used. An inportant use is characterized in that the anylolytic

prot ein or Processes.

The use of a protein according to the invention or a composition

16  according to the invention represents another embodiment of the present
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



fragnent is used in a quantity of 0.02 ng to 400 ng, preferably 0.01 ng to
30 200 ng and nore particularly 0.02 ng to 100 ng per application in a WD
02/ 10356 77 PCT/ EPO1/ 08359 di shwasher or washi ng nmachi ne. The use of
proteins or derivatives according to the invention for conpletely or
partly dissolvin rotective layers around constituents of solid '
“detergents (WQ:O%&B@% or disintegrating solid phases WER/ERY1/8835%
sensitive materials present in, or surrounding, themis another enbodi nent
of the presdishwashartarovashiinge meahineal so applies to the enbodi nents where

anylolytic proteins are esent _in one of these ases either gn their own
ogyt oggt her with di€ |u§358{ SFesnar ‘f?é'f’@{“é‘?%@cgﬁ%ﬁ@%%et%@r inygntier i foe

subst ance WHJghbISIENPEF bart i i ' :
anylolytic 1% ottéy)nf f)g &%seér\ldc!l\gggt@&§EI?€§§r%%gé®£ %‘?ﬁ?‘%ﬂétggg%"r ot her
phases in adefergentemr mleanasaner disindegrating eblidropkasdsarwitmeamilase: The

rel ease @f the .ingredients to produce a cleaning effect of the.ingredients
on hard urfsa?eégwe a%r @pﬁqsgnf1mgrm{rQPPQ1ngr b‘%ﬂr‘? PEBfWIeymtﬁ?CB'F@% ed from
this perspecfitNe pPéseht ilNemtishe THe $difie IS0/ SBpIRECERY tHeEbodihiemtd WHerd i on to
achieve the 15. partial or conplete dissolution of carbohydrate-containing
capsul es, mmylowgpézfo@m%/arﬁmmém ese afitbese phasee sitber pnltherapeul es, in

liquid, gel-fo t e, f [ 1] .S a odi nent__of the
prasent vt iieter Wi B8RS ERERBMr. AR Er “BuEBAG 18T mod erlBase of
t he encapsulsubsthncengtiieHisappsrtothd bleahimypemedt qosthiextaht, ARe Mnif&iptic
di scussed in the 20 foregoing. This enbodinent is a particularly preferred

enbodi ndft droteir is jinfepded dr ativate tee iralgvant phasesas otheephages dn@ oduce a

cl eaning eff : 4 i le- i rial er
ot nont . 1 tergRt ofcleBher iieidfify O mbrd i o bhe " hereRiase e
i nvention f angreldéerits éaprathicedd cleaningpéfedtaf the ingretiehtedh diaed Buffdoes s 25

in textile manufacture, npre particularly for desizing cotton. Raw
material s afti§ xtilenit maters g”‘d%’it'ﬁmﬁgy preferreddroindhisderspectiveralsexanpl e

those based on cofddfise HMfetnk! BhAIMRE é’&cbﬁiﬁgflé gﬂﬁ%ﬁﬁoﬁ qsiéchié\feoﬂﬁtion

and further processing in order to faci er processing. S
pr ocess | Swhipahtialsorapqrinplede [dissolutiony ef carbahydratecomtainmigecapsudes; t mopnd

especially nanocapsules, microcapsules or millicapsules, in liquid, gel-form

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 to the



30 to textiles, is known as sizing. Anylolytic proteins according to the WO
02/ 10356 78 PCT/ EP01/ 08359 invention are suitable for renoving the size,
i.e. the starch-containing protective |ayer (desizing). Another enbodi nent
of the invention are processes for liquefying starch, nore particularly

for produci ng ethanol, which are characterized in 5 that they use a" "
" protein or 02AtG3R6 according to the?Pnvention. For IAGUERANRB3GS%r ch,
starch swollen in water or buffer is incubated wth anylolytic enzynmes so
t hat the poinyeatiamaanedsuitablepfdrt removingnthe size, cicmsthd wtarchrcontainimet el y
mainly into m;(ll tosg. En{d%/ﬁrsres ccording to the invention are preferably
used for subiPleCtyeJa¥e(deSIZNG) one of the steps it 10 invol ves where their

e el o OPRABIE BB, thedveRfioh afre biicBgEed f6r lidhdhyig

correspondi ng production process. This may the ca exa
t hey are t ostaech, moral paditulartyofon prodecing ethamol; whichdate chatattenigduein enzynes

whi ch regui eh?r:ee sanme reaction conditions.. Anyl ol tic.Rroteins accordi ng
to the ihvelBl JieYyse ﬁﬂ?ﬁaeﬁhPaaWV?BW&?e?%@"ﬂ%#%eYw&n_i@ products whi ch
they thensel ves Fgf iy@éfRingstarét; Wtakth sWoREEH watétCor ]bhﬁélefsaﬂchﬁgte‘af starch

may al so represent one Step in a nultistage process f.or producing ethanol
or derivatiwil amylobdic enzymes aepithatathet polysacchariteiseplibintodsmalier of t he

i tion i . t ei. derj vat i di .0 _the,i ti
for the_pr ooRsstRSs Bltrfally by nto GRatdH | (nAiNes Acooutita P s By O
virtue of tipebntiemayepréferasly ivsetYior 8lith @ PidcesBrdH fBf %ﬁea@m&détaﬁstip the

invention mainly formrelatively high nolecular weight oligosaccharides,
such as!Omal 'ﬂMﬁlé’ﬁéoW@Pr%qhﬁﬂh@m%@Q&!C@'r prepertiest allye them cpabel eeadilyom

starch-1i ke 4 t [ i vel Lngubat.j on riod. After a 25
relatively 'P%gfgr%\{:'m)%%lc?re%gplﬁg%tg #fﬁgﬁgﬁ&gb&éq@(ﬁt E@Hﬁ 2‘@3};&1&(@33& gﬂ'ort I on
of . | owerexdmples at@mtheyesre tousdhini®diiebt M0 @ proddsdsoitep 4 additioncteanpl e,
anong the reaction products. Were there is a particular interest in

certain re@ler aNgyminswhich ceaviea Jbadsarge reactinn scaiditions: i Avaylabdisr di ng t o
tTEfS I nvent b RRei8 U &ordig 0" 58 iMortiir akd PartichdnY hraRdtdd Sohet&Caied! N9l Y-
16 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,



30 is particularly attractive when pure conpounds are not the main concern,
WO 02/10356 79 PCT/EPO1 /08359 but rather mxtures of simlar conpounds as,
for exanple, in the formation of solutions, suspensions or gels having
only certain physical properties. Another enbodi ma][lt | sht hﬁ gseI of a _f
rotein or derivatjve according to the_invention for the rolysis of~
'(F:)ycl odext ri ng\(é@ extrins are a-1, 89gl ycosi di ¢ cycPICd'/éPDQ&?é@@harl des
anong which those of 6, 7 or 8 glucose nononers, the a-, P- and
y- cycl odext r butsratiier mixtateshefxsimilar bepmaud ndsrs] aspdichraexambl%ﬁﬂhel fmmatibhﬁ
reatest ecoppm,C,. I mportance. Wth ] Olglc uest nol ecul es, such as
gerfumes, flgﬁ%(?lgt'or('ﬁ' SHHB?H%IBQ%PIQQIS%WQSQH G 'rbpé}és'ﬁ@ﬂrg@f?ﬁﬂ@ﬁe, t hey
are capabl e of 10AhStHSr Knbatiieht X tH 188 WIS pidtaiRy VAtiVg, 48Erdin
nol ecul es can be rel eased as required. Depe_n%I ng o%%e\,%l el%}&o? 9
appl i cation @ffhﬁheveﬁtlﬂjvf@dﬂ@hﬁdrom;’omﬁawlo@xh';ns?orrgoundrs] are Oft' I
| nportange, for exanpl.e, for the, product.ion of foqds, pharmaceutical or
C(r)rgmat i c%groduct sCyeighekting ae o 4gyresidicn ayelic H'B@?ﬁﬁ@aﬂg??tmoggq _
consuner. A i : S | lent s, | xtrins is
a practi cal C@g%ﬁ t(‘;:}hgtg ?gétq"jg,r Bﬁém‘?"% m?@%@%g%'ﬁ@et‘gj’hé“ﬁ?%%‘?@%ﬁ”ﬂﬁot her
embodi ment i @rtdyelatexaef -Iaemaobei—molta-adfylasat),! hﬁ\t/@Cth@rgIle@gest]EébdrIMic
invention for the rel of . | ow nol ecul ar weig conmpounds from _
pol ysacchar i ‘P esgﬁt rhYQVQWQR%‘XQPPﬁEmoﬁP%Fv\ﬁUﬁh@ perfumep: flavarg mat Ib f
activity, a | h I BStivAC G ?’lﬂst e\ op. Aar 0 gapabl e
of rel egsi ngrgw 'II gjvrx}\é mﬁggﬂﬁ%ﬁ Qvgtll%h?ﬁ 'hgi rlrpojﬁ'asé){é?npﬁn@bte{ ﬁéy %r-el,c%-pgb&c gl dic
pol ysacdiar i feemingadndiisiont bempoyeds deom r which the gusst melceuisaeanabet he

I I I | ..and even an | arger ystens ,such gs, . for exanple
imrjlgreggi Zatser\éﬁ gulalgt éﬁqu'FP‘I-hegI_eBPHﬁ P23 ﬁﬁ%rgﬁpgmwhcg@m chf th?; .
e s . _ s |
o el o, B B e T paital e oL xR s
in defined dhariroduetion ofifoadsg pbarmacauticalrbe cosmetiopreducts) forsexapple ess

[ di to the
}c L\C/):annts :182 CaIRSéngeSspSﬁHin%epr%'ﬂBB%rfto? eb %ndac%lsamgr.l CAc?cr]ozra/i%Fﬂ/, tCeC Cr’élel':lgg ©

15 of ingredients from cyclodextrins 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 o-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 encapsulated 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



30 Anot her enbodinent is the use of a protein or derivative accordi ng WO
02/ 10356 80 PCT/EP01/08359 to the invention for the production of foods
and/ or food ingredients. The use of a protein or derivative for the
production of aninmal feed and/or aninmal feed ingredients is another, -
enbodi nent @; th resent invention. 5 Wherever starch or starch-deri‘ved
* car bohydr at &Bﬁgﬁ%ﬁrol e as ingredie®@s of foods or RGTHEPONA8IS9 an’ :
anylolytic activity may be used for the production of these articles. It

i ncreases tlodhprinyentiondor tife prodaction of fdddgcarel/sr foodriagridientst o t he

pol ynmeri c sugar ich cgn be tp the henefij of the taste, digestibility or
consi stency of t e1u(§800_af FRfteor g@”Y&E’@sé"&rtbeﬁof’B‘Pt'Qm@f phaRiderdn of

certain ani gd/of effihaftded! #aredidhtst i ; C{ 0 ruit
juices, wine or other foods I@%'e t'ﬁgsl Eé%bg?erp(%@d@r'mghgggawg rﬂxlrg&?rfg be
reduced andnvemtiorevel of sweet and/or nore readily soluble sugars

i ncreased. The ve-nentjoned appli,cati.on,for, |jquefying starch and/or
produci Ng et han%@v%es%‘a}rﬁegt%égh'aﬁrw%L&acrp?géﬁéjré' § &Y & relg; as

principl e. hgrddiertd Gffoeds oRBMiInGE Feeds, Bh SRWIBIGIASELIV; te from
bread and cgnf ectionery through stal eness (an i-sté\{'mbgﬁ%e%%&@o this

end, they theeproduction of dhesel articlese ItingRases the proponign ecmond rogl v,

f d | mant t . {ior h i n_which t ei
Pecordi ng SRRSO cdiafion "G B EATRbt SURRF kAT oo Brensbdiptie™ 5°' ™
conf ect i onethg. taéten digestibitioy dr Tonbistendy"6F theefoel. aTﬁfs%Vbé’he@éﬁ%ég?t i ve

according to the invention for dissolving starch-containing ad ve

bonds. 10Terfpbthe ypreduetion of certains asimal taedsr and raisacfasr éxardplen in the t hey

use a prot : F vak | ' d.avention represent anot her

25" empodi maPIFtgtEE! L 1iGed A8 o BiherdabiSr e Fe OF gl aiea ol o
starch has isdebeusetcédrandetheuevelsof sgeet dridiclemors readiff soraplf agdarse and in
t he bondi ng of diffe{_ent bggg%gn_and paper boards. This applies, Tor

( : . app
exanpl e, t dNgeasRAcsThAA tionad applicatiosy fasdiquetyipg stagsdy end@n becone
Wavy or Ca%r@ﬂﬁ&hg@?ﬁ’éﬁol 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




30 unfavorabl e influences, such as noisture for exanple, resulting in their
WO 02/ 10356 81 PCT/ EPO1 /08359 conplete destruction. To restore such papers
and boards, it may be necessary to dissolve the adhesive |ayers which is
made very much easier by the use of an amylolytic protein accordlng to t he
I nvention. Vegetable polyners, such as starch or cellul ose and

~ wat er - sol ubVWO @&710856i ves thereof, 5 aBé used as adhesPGHESO1(G8358s. To
this end, they first have to be swollen in water and then dried after

appl i cati.oncémplete dastiuation! 0 Te rgdturs stieht paberst and Sbdarded it thdyde
substrate. The enzynme according fo the invention may be added to such an
aqueous susPREASSSRY Fchd@ﬁ@b!ﬁ the adhesiyerayetsnwhightis snade veropwichieasiert t he

paste forne , 0.f

may al so beg)éggg yg%edf Aﬁﬁliaﬁ’ @g“&kré(}r% é’er"?‘%“fda%qﬁﬁea!ﬂ%b@% Y‘Ik‘lgge%élﬁrface
for a long pmlymeuétﬁ.rchdais/sﬂagch 6oce|&){@smhﬁdWteasélame/@@«rxﬁatw@rthé@lolred
changes in the anbi ent conditions, for exanple through noi st eni n(ghegcan be

used t o Qact PREMEEG AR aghegives oF pastes: cfo $is @ngdnthevelirsEhave to hacw sol vi ng
of the pastg, w%f%r{aﬁhsth@ﬁﬂﬂeﬁrﬁteql flestiod #Ffhe J@% Obe% ﬁlu%%psad ﬂ}a:? (Bt];]r om the

15 substrate 'S process enzyme accor € 1 nven

t hrough itis fixed tol the substratei t'l]he mzyrmsaeccsdmrmthmgirwgaﬂcbn imaya beenpor ary
bondi ng pro a so-c "swi.tch” eparating the gl ued
article. ARG su0 A ARusUs Rusesptan oxtdrs®d Blibese the suiele.
screeni ng f GlonRMdsASLtH astagformberonb%we.snﬁ Waamftﬁemssa& bh 90 tfifs! T on
growth and halo formatio agar pl ates vmt starch as so e carbon source
i ncl udeld t hinption,| it massalnsame addeddo Ithleuspasta ln(GmsIArgm stay Mactieé oalthphilic) A
7-7 which has_ bee

| 5 d
12368, oSl e alofE Tk alier dn oy met SAmPE fOr &l vaaTS. Lofalleduol ubl o
starch, 4 %Had@%ﬁh tRe tantsibnt éorgfltlioﬂﬁz'ﬂﬁ@xé}ﬁ GhroutH mm%PgOZaﬁ'%@ Al ter

le
aut ocl aving, the pH was adj usted ﬁ 20% sodi um ca nat e
sol uti on. QA@ﬁﬂtQ aelivaie tlzesenZymgoatmﬂatm@aferand)benwtcp md:ucetcbssélwngoo m

of the paste. In this way, the glued surface is easier to separate from the
15 substrate. In this process, the enzyme according to the invention, through
its amylolytic activity, acts as a separating agent in a temporary bonding

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 Bacillus 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 K2HPO,4 and 0.5 g/l MgSO, x 7 H20.
After autoclaving, the pH was adjusted to 10.3 with 20% sodium carbonate

30 solution. Quantities of 25 ml medium were introduced into sterile 100 ml



WO 02/ 10356 - 82 PCT/EPO1 /08359 Erl enneyer flasks with chicane and

I nocul ated with a culture of Bacillus sp. A 7-7 (DSM 12368) whi ch had been
grown on a YPSS agar plate. Cultivation was carried out with shaking over .
48 h at 30C/ 200 r.p.m 5 Exanple 2 A singular enzyne was obtained from.the
cul ture nmedium through the follow ng purification steps: precipitation of
‘the cul ture W&pBPHA3Bt with -ethanol; 82king up the prBCI/BPAEIA8E59i n" 50
mMtris/HC buffer, pH 8.5, dialysis against 50 mMtris/HC buffer, pH
8.5; cation Ererimasyer ﬂdsksfwmnmgner#m)inocﬁﬁtﬁg) Wiélil/l\/& &;l&frﬁfgrmb f]gtfs)sp. HB s
Phar maci a- i ch, Freibur W t tris uffer, p )
gis el uent ; f&ﬁﬁﬁzﬁ]ﬁ Pﬁsz{}hyﬁéﬁi\/l g-bceGHt SrWMm O 3aXPEH Aggh Rlgte.nst 20
mM gl yci ne/ NaGily , ik R ) I i a- Amrer sham

Bi o?ezh); ani on' a@(‘i a%é:g%%gﬁta\kvggrsgéﬁﬁbo% 4?@%{ ??%@ﬁrﬁa‘gﬁa Amer sham
Bi ot ech) 15 using the same buffer as eluent with an increasing salt

gr adi ent _of to } gl NaCl . The anyl ase eluted at ca. 0.25 MNaC. 2.6 ng
of a protei ¥RMP®Bt ained in this way from 250 ml of culture nedium as

determi ned by thep %ﬁgndlﬁlt Eﬁ%&@i\ﬁ?@%héd%tﬂ;thé&ilf re medium through

bi qui nol yl -4, 4" -dic oxylic” aci The protein was s e pufe by 20
SDS gel el edhedphewiagi puricationistepsigpregipitation obthe cultute rsaipernatgnSnih

[ I . h s _i.n. -25% el i n . thea P 1) t
(Phar mei a. A10Pefadakiadaip (3. ApPrC BRBEGR 150 M cisiiCL Bifhapke B, ¢ ne
anyl ol ytic anaysk faquimdtacso | #iM S Rris/HCT- bufBEMpH 2368) ditiona dRhargbar

wei ght of 58 25 According to isoelectric focussing frompH 3 to™9 in the
PHAST( r J10 syahremategraphci an Ankastfiow-S-Sephamse®: c t(Pharpacia-Amessham 6. 0.

Th | ol ytg: t iV f . i et erm ned, by t.he

o called DB, Exeblig) wift Bl sHIGERAYAE Y8 o 56 SR TelYehRS ¢ e

ol i gosacchargfdtia aihydass-eaniaitting abrallthrstigh Waairtst” 20 apfP GIdindMRaGHzy e 30
in the hydrolysis of starch are detected by oxidation of the reducing ends

VO 02/ 10356 miffescpHERD1 inoBEP® 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 m! 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



with dinitrosalicylic acid (DNS). The intensity of color devel opnent is
proportional to the nunber of cleavage products fornmed. This test is
carried out as follows: after incubation of 50 pl enzyne solution with 100
pl| 1% soluble starch in tris/maleate buffer, pH 6.5 (12.11 g tris +.11.-61

‘g 5maleic acid to 1 liter, pH adjusted with 0.2 N Na for 15 mins.”.at
50C, the rE¥OR41QIRE& hari des are oxi dBPBed for 20 ni ns PGVEPOIOS&AS 300 pl
DNS sol ution (8.8 g dinitrosalicylic acid, 915 m distilled water, 250 g
K-Na tartrwith, dedtrosalicylico #cha (BINS). 3 Thes intensitydio utdlot elevelpnssntcigol i ng i n

[ bat h b tJ ' otonptrically detfected at 540 nm agaj nst a
glnalnﬁelo 3apt?é)% n alg)gglfl'is r@?ﬁri gfﬂ%ﬁi’agiegpﬁf)%%ﬁ doemedncdhis é?S ol§ )seri es.
Th tivi i i ' ; e) per

e acti Vi gxrried QUtRIsSRREWSs! %ﬂ@ﬁﬁicub@ﬁ&ﬁ bFSOﬁ?%&?rg&bﬁg@(Ethﬁal doo@

mn. and m. According to this test, the protein anples Clearly
has anyl ol §% soluble stargh inntristrealieate buiffag, ptihg.5a¢ta. ¥1 ty trieterdiéled in this

e
10-minute  {hecéthidednSacthafides! 816 ddizA foP 20 ki@ eaR100% wifcao8qg and

50C, the activity is at |least 85% At 40C the anylase has its maxi mum of
90% 20 resi BDE selationi(8B. g dinitogalicylie asick P16 mhdistibed saterni250. g K-Na

t enper at ure 0 b r9ge X Lous.. |l oss.of activity,. but still
nas” 1006 r cary S34 1506 NAUHE! 633 sSBRLABHBRoF A odfilparinli s 11 us
sp. A 7-7 (BsM, Eb3oftions is |phbﬁﬁhdtri$:hﬂ§b|d%t@c§te@|'btvsho%n05%§ngpalglaWRe” _

i ncubated for 10 {p ns. at 40C. 25 At pH values of 8 to 9, the anylase is
up to 1i8bo \Qldsy eTheassayHs caliReatedwda amaltpsgeeongentrationisarieg. siTbeal y

1 5 and prr T S SPRFRENRTEbL fodsfl odtrE (bABSy Rchaisuru Agh V'Y
enzymati c aand mlty ~of possibly disturbing factors, such as protease or

detergents, is 0 investigated. After exposure to_10 HPE/m of the
prot ease Savi nas F?‘?rgm (5‘2/t%@é%StBZihP(ﬂV@OleéB%9Examples clearly has

amylolytic 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/ml of the protease Savinase®



(Novo Nordisk A/'S, Bagsvaerd, Denmark; the HPE units can be determ ned by
the nmethod reported in Tenside 7 (1970), pp. 125-132) and 0.1% SDS for 15
m nutes at pH 10/50' C, the enzyne shows 74% residual activity. After
exposure to 0.1% SDS under the sanme conditions (pH 10, 15 5 mi nutes, 500C),
t he enzyrre éﬁ%{é I dual activity. Still under these conditions, it. has
10% r esi dual 3 & %I n the presence & 3 nM EDTA and P@%R@Hﬂ%ﬁ@ -
activity in the presence of 1 nM EDTA. Exanple 3 10 All

mol ecul ar - bi{NO¥Y dleNSEBGQSV&ﬁTd Pehhank;stherdRE dinitstdandse determinet e

h. Sanbr ook
S M o i 29dnE B8 b BulR N teneln 2 A070) iy 15192 sadhi % SBSd
Spring Har best 15 ahmutéay pA el@%O"@Wh@éﬁzyrﬁ@%ﬂovan?@%d?ésﬂm?aldﬁétﬁrtg‘ce with

i nternal am no acid seguences, the protein 15 obtained In accor
Exanpl e 1 afftepupxrasseete Qct%r $4H% eurdlarhthessame ecanditionst |(pblt 1ﬁr elcﬁ pi tated

ol ect ophor Euates, PEECT. AR’ B hasFRY Msidli SR REe 3L noBr Heseom ¢ ne

SDS pol yacr gbaditides die has di0%6 sésidaaV@ctivity 3 the Préxéncer ofs W'EDTA%rﬁi tu, the
resul ting pegtldes were separated by 20 HPLC and anal yzed by Ednan

degr adat i onSamiresdysl activitiindheqresengeof 1 MMERHA. t wo fragments (DL and
D6) were selected fromthe many tryptic fragnments obtained in this way:
Dl: G TAVW PPAVK 5' - GTN TGG ATH CCN CCN CGN TGG 25 3' De6:
QGYPSVFYCDYE®aRIple3 - CGD ATN CCN TAN TAR TCN CC-3' The correspondi ng
degener gt ed PCR r| ner.s VYSFE onstruct ed from their amno acid sequences

( shown the | eftl) moteeH qieali peocasss strRrs dellow starders methods ri ght
(N stands T ghich )éré’a&@s%rlgads?@r“‘éi eAmV\Qu ﬁﬁhfsgst / a&,? pY or C

or T, R stands tfor A or D st an or A From repar ed
chr orsonal FEitSQhofSeEabndolkuan&Mamaﬂs kntltl@BMMdéﬁt&)ar loritAgr aXIab@raléry 1, 000

ob large ! AL L3k BPlbatiaboul dboralttry PRt el York! fode. St andard PR
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 tryptically in situ, the resulting 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 9'-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



5 cloned in the vector pCGEM Teasy(r) (Pronega, Madison, Wsconsin, USA).
Exanpl e 4 Using the nonradi oactive DIGH gh-Prinme(r) |abeling kit of

Boehri nger Mannhei m (Gernmany: product No. 1245832), the purified PCR 10
fragnent was | abel ed as directed as a DNA probe. For subsequent -

“hybridi zation, chronosomal DNA of the strain Bacillus sp. A 7-7 (DSM-_=
12368) was ¥YPi02/10356 the restriction 88zyne Xba 1 andPOIEPSIMB35% &

0. 9% agarose gel. The DNA was transferred by a vacuumblotter to a
positively ohGrareli Rigtamisrfornrar®; Dtarus fol@her M).. DNA 15 hybri di zdati on
and i nmmunol ogi cal: detectign of the PCR fragnent used as _probe were carried
out according tof (A8 Rermally; erepaggd heompeomal NA; ofeBagillus sp. A 7-7

Label i ng-ang%éﬁt F@éé@%ssh?étﬁ)‘?,r% Lt § ddd bp YrgEoR ﬁg%ﬁf)&vaggémg%v@ has

found that e target’ gene I's preseht I n" an¥appa 000
| arge DNA 8ug prioter pdieirf aastandarsl BCR. hiFer starager tits (RCRf fragmehtwas0. 9%

agarose 20 gel and_then i jn t vect or 56C (fromB. Subtilis DB
e O ackor fonad M tie Vator SBER ReRey P ranesn Magion. IMESoRsin USR).on
enzynes Xba | and Nhe |I. After transformation in an anyl ase-negative

Bacillus subtilis strain, anmylase-positive clones were identified through
hal o for neExampde 4st ar ch- cont ai ni ng agar plates. A representative isolate

Bk pe e oo PRE G LJOBFAASN SO ATRERT S uPhockf e ©
pl asmi d conBaéhmsheManakéim YGbfndnyei prodaét N891§49%%)§&%gﬁg§8@g9§5 t he

1,545 bp large gene for the interesting enzyme WO PO1
/1 08359 Mhi chagmeshowvas dakrled Sax) dipoted as ian QMK Bradpeendéompisubsequentf t he

01 "o ch- ¢ AR, SheooSaf IRRCHY B i RERIAE" Bl dee Welioce) -

The nol ecul #2368 ghs stit withdtHer pIBtEEtoh 8AkRRecaXb4 ﬁ@ﬁaeé%rbfe&%_akﬁ) or 5

for the mature protein obtained by splitting off the signal peptide with 31
am no aci dsO-9% mgarqge 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 I® 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



Sequence conparisons by the BLAST nethod (S.F. Altschul et al., Nucl.
Acids Res., 25 (1997), pp. 3389-3402) carried out on 17.03.2000
characterize the enzyne as a-anylase. At the protein |evel, the honol ogy 10
of this protein to known proteins is between 71 and 95%identity, as_shewn
in Table 2 bel ow. Table 2 Honol ogy of the enzyne according to the invention
“from Baci | | WO&2/1Q3568 7 15 (DSM 12368B6to the nost si MCHERMHMIFEr - -
representative proteins; expressed in %identity at protein level. ID
stands for whisheig shewnaundér SEDI I8 N ot Patie RegkienCe nerotocdbvdft &y | and) .

Organi sm Dl dent i % _B. cal.ophilusP 1957195 B.  al cal ophi |l us\WO

96/ 2387391 %resertﬁehﬁ%m?to 267‘*_8’??389" Wlt m'vmffﬁ?éﬁi@amegms B.

st ear ot her ngply Qeel RRHQ r ns is
shown in Fig. ?.&itﬁle thea%%ﬂgﬁotdglﬁrlls ar ewgcw-%hgmgzésagé@%'ﬁ%’?&gélﬁlhe basi s
of the substbatmelecalac weight darivedsfromethissamiredacidesequencerig Wk otoer di ng t o

the i ti ' I - lase., This .is ip, |li ith t i gi nal
ool ati o ofoNthE Heibeiofiin aeH bhaniuns A e M aarine kA o 1)
and the di sg@wes ¥cids L9853yl ol ytic activity of a transformant with the

I nsert-carrying gl asm d (Exanple 4). The WO 02/10356 87 PCT/ EPO1/ 08359
properties of theegupnes gompapisonsiby et BLASH methar($ . Altschdliet abn strain

correspond e, W p raj . Examl e .
producti on igp?gléﬁ@%ﬁa%ée, ggo&@cdgﬁ H{? g@?@r’%&%ec%"? %léhﬂl &'@B'@qg(arrpl e 6
Cot t on f abr tikgravRir2etthe EBredmegs (- &) di hileGalS tHM f our
different soil g Ar( ghocolrgge rrgugsgl;n? B (og!tm%l g@gghv!ﬁé?ﬂ' EI‘{)&CEQTF)R@y( oat
fl akes W t hotihispraieio ta Knowrn proteink)is hetivéer( o tartdo9SY%aidentityand shoainng t he
mat eri al thusTég e%qd, vari ous detergent fornulations were

in le'Z2 below.

Table 2

Homology of the enzyme according to the invention from Bacillus sp. A7-7
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 [%] . x
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 also an a-
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



10 launderoneter-tested for washing performance. For the tests, a Iiquor
ratio of 1:12 was adjusted and the fabrics were washed for 30 mns. at

30C. The dosage 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 follow ng conmpositien (in
% by wei ght )WQ102/10886r al kyl benzenesB87% onate (sodi urPGT/ERO1/08850.2_18
fatty al cohol sulfate (sodiumsalt), 5.5% Cl12.18 fatty alcohol-Xx 7 EO 1 %

sodi um soap prépefties st the amymﬁgi grotéin58bt%m%ibll\é“#b$n tﬁ@dgm@eg@% ISzt €. 20%

sodi um per borate tetrahydrate, % TAED, 25% zeolite

pol ycar boxyICQF@,SPQ?Q%VB othesenaf dheowild, tyipfpagginei(ﬁaam?iﬁaci%)hi ﬁ?g:ﬁaeﬁoe/?
or fune. saraductioft fh CAROERMEES in bEGY0alES Wi SBPBA, " ver e added

to the control detergent so that the final concentration was 44 TAU of

anyl ol ytL.c tivi per liter wash |liquor. The anylolytic activity in TAU
vvams/ de%/ejlsm' %ﬁfrﬁgf @ a nodified p- 25 nitrophenyl naltoheptaosi de of which

he t i nal gl 0 I whi,ch is split

T R MR S T ol

WILco;eeaﬁg snitrophenol . The, guangit f_p-nitrophenol rel éaseg I s thus

oropor t 1 onallBke® HE &hga andsg Tie o), And . (aetate.starent and, ssing the out

2 EETTAE A R et S e AN, B

.Tﬁsi hletﬂ st?aﬂndaanvmétef-teetedcfoéWashéﬁg %em'?m?nwt Bﬂlﬁhegtaét@_%liambg ?eﬁ!p val ue
[ hot A t.an 0 nown acti vi i.s used for

2l 1 br at | on o ol SEsBrEToHERgIhF) ARiPS MeiF (F9SHSe tokrdh sunsupt RO 5

2bsorption L TTer ehoe tE (o o erpatiobiah (RGB! BY e WoRAiduar.

erence .
2oflgreﬁtlrg?i a'ﬁled/ffatﬁﬁéaf@%ﬁmsﬂ6°I'G@rmapll'mr§}me83.enzyrre according to the

'Tg‘r’ ﬁ’gtle Io? r ; r 0 a rBa | : Wroiﬁgtﬁgﬁﬁﬁ K7Pr WDRLag %?%Jasmala%ag%n&)&rereg%nw&i& the
15  following composition (in % by weight): 4% linear alkyl benzenesulfonate
(sodium salt), 4% C+2.4 fatty alcohol sulfate (sodium salt), 5.5% Ciz.18 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% granular 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 liquor.
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-



10 (manufacturer: Novo Nordi sk A/S, Bagsvaerd, Denmark). The detergent used
for soil D was the sanme basic fornul ation, but w thout protease, used as
control for A-C or with added amyl ases. In the present Exanple, the
whiteness of the fabrics in the ClELAB system was neasured before and -
after washing with a Mnolta CR 310 in 15 conparison wth a standard which
- was st andar W@dR2/1@33D0% The differen®8s in the resul tRCHMERN1E8359 e set
out in Table 3 below for the respective tests. The average values of 5

neasur enent Stant® Fdutkit (ADdte Pariqritineis]iUSA). Thdiinetdass infatisaeptic{409ut i on
of the enzyne present to the  washing performance of _the detergent used. 20

Tabl e 3. Ba8M ipeinergshmixiing 45 seteptedoverd miss. at 3éifriagaing ahiank

Dur amyl (1) 2478505188 2 ROREIRE st edane Sarea Bkt petyin s yed
anyl ase22. 985, 2alibrafion (St exdapi dakatyBIPUSSIAID A5t BANBNEBF MBS GarB

PCT/ EPO1_/ 08359 It can een_that the a-anylase fromBacillus sp. A 7-7
(DSM 1 68?%‘(‘6’&&%&93@\@’9& Eya@é\ﬁlpeﬂs fRLRARUt Ry plgtingtheabsemlan soil B
than any of; [ ' |t shows
slightly i né'rf‘c?@%'&“&é’?‘ﬁﬁoégﬁféﬁ%? TR deEms e ‘{}l?é’"f‘??ﬁﬁ&%ﬂae@o#’fthﬁ t hough
5 this is sstdndamkl | above the conparison val ues w thout anylolytic enzyne.
This result is a

for mul ati ons tesIt.Hgﬁt%ﬁWP iriﬁ %%Qﬁ@%ﬁ\ﬁ%@hﬁég&ﬁé f%%ﬂﬁlf)hﬁ}qrﬁl%e"%’%gseﬁgﬁynes
oo YOS T80 V8 cdfpEIGTIR TeRin, Oifihyioran BARE o
10  (manufacturer: Novo Nordisk A/S, Bagsvaerd, Denmark). The detergent
used for soil D was the same basic formulation, but without protease, used
as control for A-C or with added amylases.
In the present Example, the whiteness of the fabrics in the CIELAB
system was measured before and after washing with a Minolta CR 310 in
16 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 | 29.3 260 [20.9 15.2

Termamyl® 259 227 |174 |123
Duramyl® 286 (234 (202 |142
BAN® 225 (220 |17.0 132
Control without amylase " 229 222 11.9 10.0

Standard deviation 1.3 0.6 14 2.2




B (oat flakes with cocoa) and C (oat flakes with cocoa and a little mlKk).
Launderoneter testing was carried out as in Exanple 1 using another
detergent formulation, nanely (in % by weight): 14% Na al kyl 15

benzenesul fonate, 6% Na fatty al cohol sulfate, 6% 7x-ethoxylated Cl12_18-
fatty al cohol, 1 % soap, 25% zeolite NaA, 10% Na carbonate, 5% pol yneric
- pol ycar boxy VEODZHReB an(r) CP5), 11 %BOri sodi um cit r atRCHIERAMA83H9 4%
citric acid, 1% particulate foaminhibitor, 1% protease granul-es, 5%

sodium sul fate, Itr ean :bevgeen thatltisald-amyfese from \BaidilligSsp.eAl 778 (DSM
various anyl ases 20 were added to this basic formation so that the final

concent r at i dR3@akProgiuses diglingtly QﬁﬁﬁbWﬁhE\g&QWQfm%n%éragaimsirSOﬂLB M‘nl -
i r, as erdn t Crj ' . anylolytic
ensyne coschll oy Y id fatErenBBLsRAriEs S AGRTS Mg B, Sols, s SPEIRE Sy Ve
conpar ed w slightlyeimproved rwashing parformanas AwWiAM the (irftnof aprbry gkhoddhy 0

Nor di sk Q/S .25 Ba,ﬂsva] r@g DeBmar k). The dosage was 4. 45l0§)nyf t he
particul@r Hugds tweE ovetlge GRBpPanisaiLyaluess withowl-amylelytic aezyme: eg_ess

f the washeg; 1§ S: erdy.ne LN e ' edi ng
(I%xarrpl e. isl'hgﬂtljﬁlff E?Enlg\g?logﬁ%i ﬁ@é& g?gélgg'ﬁlgob@?% %I%ﬁihgnggfeégéggen_t t he
aver age val fmsuldtidhsrestad eortairs adfleathing agepéito whicke wilddlype anzyrtliscat i on
of the contribution, of thegs) rticular WO 02/ 10356 90 PCT/ EPO /08359 .

enzyme to t AL GERERANY VEEF FeNF¥ e of the detergent. Table 4. Basic

detergent containingBC Anylase essential to the invention30.617.5
Ter manyl (r) 29. 315. 0 Duranyl (r)29. 216. 7 BAN(r) 28.915.6 Control w thout
anyl aset®. 5Exameahdard deviation0.61.2 5 It can be seen that the

oy ase {1 O e 3 ved e U gz A8 SnBhAS il Sie

B (oat flakes with cocoa) and C (oat flakes with cocoa and a little milk).

Launderometer testing was carried out as in Example 1 using another

detergent formulation, namely (in % by weight): 14% Na alkyl

15 benzenesulfonate, 6% Na fatty alcohol sulfate, 6% 7x-ethoxylated Ci.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 Bacillus 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



performance agai nst soils B and C than any of the reference enzynes.
Exanple 8 10 Cotton fabrics were soil ed under standardi zed conditions with

two different types of comrercially available mlk cocoa (E and F).

_The

Launderoneter testing was then carried out as described in Exanple 1
control detergent used was the basic detergent formul ation of Exa "2,
- but w t hout 6 For the various P8st series, thePéa/EFQI/ gases 15°
were added in the sane way as in Exanple 2. The detergent was used in the

sanme dosageenzyime to tieeswashingtpesformaneaas thetletargentashed f abrics was
conparison wth that of barium sulfate which was standardi zed

neasured i
to 100%

spect romet e

n

The nmeasurenent was carried out using a Datacol or

FaBik 460 nm (UV bl ocking filter), 30 mmorifice,

SF500-2 20
wi t hout gl oss,

light type Dob. 10, d/8. The results obtained are set out as %reflectance,
i .e. as perBasicadetergentoaptainingh wi t h barji unBsul{f at@, ijn Table 4 bel ow WD
02/ 10356 9—PCH-EPOL-08359-whi-ch—also—shoews—the—pgartieufar starting val ue.
The val ues| shown are the averages of 5 neasurengnts and are a direct
v v ook eSSl Ot PyeRCATY W TRATL prescr 1o e
cont ai ni ngEF Tmami@essent ial to the inveri29.8n70.10. 0
Ter many! (r}-67 339_ 7—Dur-am{+)-68-340-5-BANC}68-439-8 Cont rol wi t hout
amyl ase61. {131% Dyramy|®; | ng val ue21. 125. 0 St an deviGafi dn1. 01. 2
BAN® 28.9 15.6
Control without amylase 28.5 14.5
Standard deviation 0.6 1.2
5 It can be seen that the o-amylase from Bacillus sp. A 7-7 (DSM
12368) in this bleach-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%.
The measurement was carried out using a Datacolor SF500-2
20 spectrometer at 460 nm (UV blocking filter), 30 mm orifice, without gloss,

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



It can be seen that the a-anylase fromBacillus sp. A7-7 (DSM 12368)

in

this fornulati on produces distinctly better washing performance 10 in the
case of E than any of the reference systens tested and,
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It can be seen that the a-amylase from Bacillus sp. A 7-7 (DSM

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



shown as the averages of 9 neasurenents for A and B and 18 neasurenents
for C. They are a direct indication of the contribution of the 20 enzyne
present to the cleaning performance of the detergent used. Table 6. Basic .
det ergent contai ni ngABC % renoval % renoval Anyl ase essential to the = -

I nventi on6. .295. 8 Termanyl (r)3.753.915.7 Duranyl (r)2.278.835.5

" BAN(r) 3. 769" @.221Q§§$trol wi t hout anyl 82e4. 331. 70. 6 WOPSI/EROIHERSPCT/ EPOL

/ 08359 These results show that the a-anylase fromBacillus sp. -A_ 7-7 (DSM
12368) i s. swptariftae); %l amotphaushsodiany disilcate qekprbsisedi 4s wateafrea

f ingt all th j 1 s in di shwasher ents at 45C. 5

Bxanpl 6 10 Adespaiugs carbeliaiis Bbiodiiin; BEBOTalE; 2%r HAEHeL%i FONIORE same

il i ) I Wasdie arg
condi L ons SR R Prw sy e e Wakr, W, BTN e 10
t hose of t héanguscéentsg vasiouplamylases\f namehadiermamyi®e Duranwi®, dBAlﬁ@i | A was

' |1 | uat.ed ' | e og _a scale of 0O 10, usin e
od nel 5t ar ArETUEEWRS NavooKBrEg als . Brdsirare” Boamerly. eidngardiiviea
gravimetri ,cerhigarné fréfm BaGillds 3p. 1A 7-E(BBM &1 2868) \Refe adbibd t%bgrﬁgeﬁgicafe set

out in Table 6 bel ow where they are shown as the averages of !
nmeasur enent rmglatian iro effegtive civantities of 180 BAlddofl amytelytic caativity gesr C.

R e e L I L
cont ai ni ngABC % AftepwalsHirg; theatemoval of soil A was evaluated after coloring
10  with iodine by the iodine/starch reaction, evaluation being carried out
visually on a scale of 0 (= unchanged, i.e. very pronounced soil) to 10 (=no
soil discernible). The removal of soils B and C was determined
gravimetrically in %. To this end, the difference 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 measurements 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 16.7
Duramyl® 2.2 78.8 35.5
BAN® 3.7 69.1 34.2
Control without amylase 4.3 31.7 0.6




Anyl ase essential to the invention8.39799 Termanyl (r)6. 79553

Duranyl (r)6.99589 BAN(r)6.29277 Control w thout anylase5.37127 20 These
results show that the a-anylase fromBacillus sp. A7-7 (DSM 12368) is
superior to all the other anylases tested in its cleaning WD 02/ 10356 94

PCT/ EPO1/ 08359éj)2erforrrance against all three soils in dishwasher
detergents, V¥ di shwashing ten@8rature of 55C. ReFERQOIODS The

Figures 5 Figure 1. Alignnent of the amylolytic enzyne according to the

i nvent i on. fr om Babieké wesultspsholy that th&SMhyRE8)fromtBadifs smreg-mBsMsi mi | ar
anyl ases. In_Fi A, :,anzcl)ase fromBacillus sp. A7-7 (DSM 12368) 10 2
mat ure anyl 53363} dén BiaReNarudo sall ther @therc @sylases ttesters URaitst eleanidgur a,

| shi Tak | | A 1988
op. 25313 LeraniaddB0sastPRIRHsoff FrAkhnadRy el athio! 2200 seo
ID NO 2 from WO 96/23873 WD 02/ 10356 95 PCT/ EPO1/ 08359 CLAIMS 1.

Anyl ol y:t’:éc Erotei n ‘w'n;th an am no acid sequence which is at |east 96% .
i dentic I no acid sequence shown in SEQID NO. 2. 2. Amwylolytic

Tre! S oo o RS A GG s s Biae g B 1
an am no ackdils@guienthe pheadding Examplasand 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 resuits 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 C
% removal | % removal

Amylase essential to the invention 8.3 97 99
Termamyl® 6.7 95 53
Duramyi® 6.9 95 89
BAN® 6.2 92 - 77
Control without amylase 5.3 71 27

20
These results show that the a-amylase from Bacillus sp. A 7-7 (DSM

12368) is superior to all the other amylases tested in its cleaning



96% i dentical with the amno acid sequence shown in SEQID NO. 2 in
positions 32 to 516. 4. Anylolytic protein with an am no acid sequence
which is at least 10 98% identical with the am no acid sequence shown in -
SEQIDNO 2 in positions 32 to 516. 5. Anylolytic protein derived froma
nucl eoti de sequence which is at |east 85%identical wth | eot'i de
sequence sh&0RA0S86 1D NO. 1, nore $hrticularly ovePQTﬁéB§Ah%|%§§ region’
whi ch corresponds to amno acids 15 32 to 516 in SEQ ID NO 2. 6.

Ayl ol yti ¢ perfdrenanceeagaiest Bl diree rsois dot didbwasiyere detergentsh evenaat al east
90% i dentical with the nucleotig %ﬁquence shown in SEQ 1D NO. 1, nore
par ti cul ar | §isByashingdemperatyre p 55 whi ch corresponds to amino acids 32
to 516 in SEQID NO 2. 20 7. Anylolytic protein which is identical wth
the ami no acid sequence shown in SEQID NO. 2 as a whole and/or in

positi ons 3DescriptionafdherFiguhésh is identical with an anino acid sequence
derived SJrom t he_ nucl eotide sequence shown in SEQID NO. 1 as a whole
and/ or i po9HS dns 32 to 516. 8. Amylolytic protein fragment or

anyl ol yti c RigHReAt GBthe! shyTBRItiE Bn2Pheldccording!taithd irlvention frdrh Batillse by
deletion nutation. 9. Anylolytic protein obtainable by insertion nutation
or anyl ol yt$p AZH (RSH 12368)avith thentbiree mast similaramylpges! y of an

anyl ol yti cafg{ly. aqtive part of a protein identical with the protein or
fragnent cl nBd'i n any of clains 1 to 8 30 10. Anylolytically active
derivative ¢f=t hgmyld¥esfromBadiNRdsp. ABAYDSM 12368) 10356 96 PCT/ EPO1/ 08359
clainms 1 to 9. 11. "Anylolytic protein or derivative which has at |east one

anti gerfit A&t er matnet amylasenfrom Baciuswp. 3t 7PReagnosdisgnte: Jisukamoldit i ves
claimed in clai to . ) I LCPr i r hvati as
claimed in any ogﬁ'éf" i n%sw’ t‘ﬁakﬁ\,o %a%%f'é’rqle'nglshgpﬁatﬁlsp h g n'g Tral | y
obt ai nabl e from @ommomno1§4(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



13. Anylolytic protein or derivative as clained in claim12, characterized
in that the mcroorganismis a grampositive bacterium 14. Anylolytic
protein or derivative as clained in claim 13, characterized 10 in that the
gram positive bacteriumis one of the genus Bacillus. 15. Anylolytic.
protein or derivative as clained in claim 14, characterized in that- the

- Baci | lus sp¥¢P&2/1@3%8ci I lus sp. A 7-79%nd nore parti cRGHFPOIRERSA us sp.

A 7-7 (DSM 12368). 16. Nucleic acid coding for an anylolytic protein of

whi ch t he. nCLAAMS de 15 sequence is at least 85%identical with the

part i al region wAPDIONGS MEcBimadth eb A ask] 38adshae Whidh i3, LHePsD No 2.
17. Nucl ei CQ@%i@Jeﬁﬁé‘éthﬁ@feé’rﬂl ¢iflsehlEnds Shé nlﬁfs(e@uemé@ nucl eoti de

sequence is at least 90% i1 dentical with the nuc eot| sequence shown in
20 SEQ | D N& 1, Amylelyliamrotein avithy apvamind acighsequencee gihich \iiat Heast

d i SEO | D NQ. ; | ei id
codi ng Saﬁ%@"h?@ﬁﬁ‘ iR ABine agid Srale bRV SEQIE NG F the °°
nucl eoti de gequepgdiSEMprowickih BnNaniro atRf §e§@ér‘iéé¢WfﬁéH Ys a‘?W@éstt he

partial region which corresponds to am no acids SEQ I D NO.
2. 19. Nucl 86% idandicahwith tt\@d%@lﬁQ)ﬁC@née@Jer’IQ%Sm\MﬂdnrﬁE@rIQjé‘iG)vatlnves

claimed in 20. Natural organismform ng one of the proteins
or derivati éégﬁ@ﬁgéﬁgg 51||%h claims 1 to 15 or containing nucleic acids

coding for ZIhOSGAmyPéI?tI@?pr@tfeln itrdani aming’ asid YehOence) dficiP Ts BETE&SI01

/08359 21. gani sm as | ai med in claim?20, characterized in that it is a
mcr ooerml BM’ M@?EMW thepaming agie) SQ%JerGegﬁh@‘HmlassEQaIW4 R Bl ai m 21,
characteri z thé g?tto%q bacterium is a grampositive bacterium 5 23.
Organi sm as in c im22, characterized in that the gram positive

bacterium i 5. OneAmyId)IEmc wouem dedvéd rom rep necleatitie csdqueinge Bakich| is sat
least 85% identical with the nucleotide sequence shown in SEQ ID NO. 1,
more particularly over the partial region which corresponds to amino acids

156 32to 516in SEQ ID 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
32 to 516 in SEQ ID 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



sp. A 7-7 and nost particularly Bacillus sp. A 7-7 (DSM 12368). 24. Vector
containing a nucleic acid region according to clainms 16 to 19 or a nucleic
acid region which codes for one of the proteins or derivatives 10 clained-
inclains 1 to 15. 25. Coning vector according to claim24. 26.

Expr essi on ording to claim24, 27. Cell containing the vec?%ﬁf
“clainmed in ‘M@b%@%i ms 24 to 26. 28.%0st cell whi chpg¢5§9§@§3§ﬁe of thé
proteins or derivatives claimed 15 in clains 1 to 15 or which can be

stinul at ed alaimspit@Os that protein or derivative, preferably using the
expression cto i ln. claim26.. 29, st _cell as,clainmed in claim
28, char acttﬁi ze’%nﬂgl?%ft&:g"%’@'q Q?aéng@BY%r‘f"l]ﬁ hﬁ? Atpleast aﬂeaﬁr‘gg%we whi ch
secretes t hiotefainghd irP oo Hithy 8ne Tt rotiins bRletivatitey eiditpedsfi um 20
30. Host cell as clained in claim?28 or 29, characterized in that 1t is a

bact eri um ofaifel §@A0s Bacillus, nore particularly of the species Bacillus

l'i cheni |5, ' Ol | ' Ll L Baci | |
al cal ophi 1 U a7 st GRS SHENHLES orfified 18 207 e to B zed i n
that it is chardctegizednmtiea ity aabirallyobtamablé froneatmiceddrgapiseh.ai med in claim

31, charactgrized in that it belongs to the genus Escherichia, preferably
to the spectds FARYIyticRreteinar deriative as caieesriamigim 32 oeharseterizedst r ai ns
E. coli JM; | i _ ' 30 33. Host cell as

Gi ai ned 1 n ‘At the ARIGorIENEAPR £hram-rielive EdeRn 005 03g. 0

PCT/ EPO1/ 08359 eAunglolytic protein lor denivativeas ictaimad! in oim 18] ciaracterized

posttrgnslationally nodifies the protein formed. 34. Process for the
producﬁBon 'Bﬁh@ﬂberﬂrﬁﬁi’?ﬁ'ﬁ\‘e heﬂeo'ﬁm iseong afi thewanwsBacillys. claims 1 to 15

R ot L PP & e by e i 19, ool 1o
cl ai med i n ianthabfthe| Bacibu® 8peoied3isoBaciluagsm AeVi7 ahdcmonat partitlbarly
Bacillus sp. A 7-7 (DSM 12368).
16.  Nucleic acid coding for an amylolytic protein of which the nucleotide
15  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 nucleotide sequence shown in
20 SEQ ID 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. |



forns the protein or derivative, nore particularly the cell clained in any
of clains 20 to 23. 35. Detergent or cleaner, characterized in that it
contains the protein or 10 derivative clained in any of clains 1 to 15.

36. Detergent or cleaner as clained in claim35, characterized in that_i-t
contains O. O%POI%b wei ght to 5% by wei ght and nore particul arg 0:.00001
"to 3% by wei 0%10%%@ amyl ol ytic prot&/n or derivativéCBEPWEOBIS RNt or
cleaner as clainmed in claim35 or 36, characterized in 15 that it

addi ti onal | YlcontQrgasisoneasorclaimed in rodainarQ, otlyaractepizetieimshatmitr & a

particul arl .a-anb/l ases. %a}&t rgent or cleaner as clainmed in any of
clai ns 35 t SVSFPOTORNIM, DIFPIARY A QA MM ¢ additional Iy contains ot her

enzynes, nopo. p@rb'ggléggééhlé%@d% B2 P Plapadefized iPf3Ethe Ba&bHﬁﬁPaseS

and/ or cel |l ul ases. 3 Detergent or cl'eaner as clalned in any of clains
35 to 38, &hagaamepositive bactetiam.it consists of nore than one phase. 40.

Det ergent op,Cl eaner as clained in any of..clainms 35 tp, 39, har acteri zed
in that Tt ?g"sol 92aRY AR ?lﬁﬁ?eﬂi:\tm Ic@cl{g‘c E?y\ﬁﬁachlt%ﬁ'@ﬁf"bgﬁfe 8f@Myr anul es
are present pbaitiedrﬁacmmnwstdheoaf_etwgémg BacilRs, W&é%értib@l%ﬁyf%cfﬂlus% 41.
Detergent or cleaner as clainmed in claim 39, characterized 1h that at

| east two s&Pi 4 pRasdsmastparticuady Bacilys spdt Fer (DSMri2368)t i cul arly after a

comon conpagti n - : re ol . clai qed | ny, ~Of
clainms 39 tgaﬂl, We?&%?cgﬁ%lp '."52%%P?%%@%S&da’fégf‘ﬁ%"%ﬁ@%o ﬂﬁ%“%ﬂggigégcom ai ns
an anyl ase- oB@ meclsictacie regibanwikith ovdes forbhe oflths!protdind eh defivativesat | east
partly rrolunde MO 02/ 10356 99 PCT/ EP01/ 08359 by or coated with that

mat eri al0 48laimeddn glamsdrtoci®aner as claimed in any of claims 35 to 42,
characteri zgﬁ indl&ﬁé%ivhcio?glc.ggﬂirs%tcgﬁlhﬂlizﬁ.e or paste-like and the protein

present and/or at St on zymes' present and/or at |east one of
the ot her 526onp&xprassiqn esctot accrding torutains24at ed on its own or together
with ot her 29f)nstd'et“uc%r'11 aslhingrtﬁfee\/ré%%r%laili&e@igra%():/ac?fscllj;irenss éat{] ?o gg-r e particularly
in

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 protein 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 1008B or E. coli
DH 12S.

30 33. Host cell as claimed in claim 28, characterized in that it is a



m crocapsul es of an anyl ase-sensitive material. 44. Detergent or cleaner as
claimed in any of clains 35 to 43, characterized in that the anylolytic
activity is nodified by one of the other 10 constituents of the
detergent/cl eaner, nore particularly stabilized and/or increased in the -

contribution it nmakes to the washi ng/cleaning performance of the
- det er gent / cWNROZ/103BE  process for cl e88ing textil es oPGHEPGEB3RDs,

characterized in that the anylolytic protein or derivative clained in any
of cl ai nms. leukarybtic 1¢ellh evaregrartculiashe one which pasttranstatimhallp engdifiee e st eps.
46. Process fcir. cl eani,ng textiles or hard surfaces, characterized in that
the det er geRMRINIQHBRAc | ai med in any of clains 35 to 44 is used in at |east

one of the gaoceppoEdRPdr tr?JBrda&%ﬁ%fﬁ% rALIFESE dérivdtdbBIgimed in‘@nal |
characterized in that the 20 amylolytic protein or derivative 1s uUsed in

t he processobclamsri tpudbtusing ithe auclgizacidt glaimmed irp anyrpftalaiptD 16go

application_a preferably in a.quantit £, 0.0 1 . pe

appl i cat# on?nag’.”{ﬁgkg _ Y%%%ﬁ%”ﬂ?@t'?@ r%fggﬁn%%43§ré68398&ér%lr%% in any
of clai ms 1ho$cdibclimed Sn @MYy OF clafiS28eo 38 Idh Wing @P6élI WhicHPhBRirafiet er sive
agent or an_ 25 active substance supporting the cleaning effect for

cl eani ng t efarmsetheoproteindr deriviatives mote parkieulany the: celbchaiged incany afd in
any of claing,; for cleaning textiles or hard surfaces. 50. Use
claimed in gﬁgﬁ%@&fﬁm, characterized in that the anylolytic 30 protein

or derivati 88, i sDét@dehtop clsamer, tharattelized iNdhabit 20PtdiBs #esl 8%926&0356
100 PCT/ EPO1/ 08359 preferably in a quant i{g of 0.02 ng to 100 ng per
| qQ

appl i cat@ onde 'v%tiva%lair@eq)mame%@ﬁm f‘dﬁ_ a di shwasher or washi ng
TRt 30y el SRR o AERHE T BN ek BeAb L ) 2
agent or ancoftaing iVGOCG001%% almy eveight do t 5%g by hweight samdgnefd pattidutary
Cheee e o haogd oz by Weight 6fthe amylolytic proten or dervative, o V2t!
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 o-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, p-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



52. Use of the anylolytic protein or derivative claimed in any of claims 1
to 15 on its own or together with at | east one other detersive agent or an
active substance supporting the cleaning effect in a detergent or cleaner
10 containing encapsul ated ingredients for releasing the ingredients_from
the capsules. 53. Use of the protein or derivative clained in any of'=>*-_
clainms | toW®02103%e treatnent of r& materials or iPCEMERAN/E835%r oduct s
intextile manufacture, nmore particularly for desizing cotton.- 15 54. A
process f or byiajoshjedwyithtthatohaterial.e particularly for producing ethanol,

characteriz in at the protein or derivative claimed in any of clainms 1
to 15 is usgg' t hg}t,eggr,g_eng5c_>lpw§%aqﬁr @fe ClRiMed; in canyierfli wlaimse 38 4042, i n any

ol i GooaceharTgracterd in'thg RIHHEL SERb oridRSRE-URTHNG Ing BRIBL BRSNS, any o
Claine 1 toandldrat leasteorieyalf thieyerizymss presentlant/or ms ledst onldsef 186 dthér Pr ot ei n
to 15 for releasing | ow nolecular

or derivative clained in apy of clains ]

wei ght ¢ WSBHWS"P%TPW%&%W%)SHQWé}ns't%Pwrwetquémrrwﬁb.otlz@ ﬁ8. Use
of the protep O ri ' | 84 | f i it he

pr oduct Pon of ﬁ?tgogggéngﬁ‘rs@é%dﬁ? @%@?3?%?95@"35@5&% P%g‘:]cg'rl% ei I or
derivative Bligioesgsulesaf anagmylpsésengitive matefiak t he production of ani mal

ol aimed 11 43y oPelp SRRt AP, B SBimacuti Ao cRIBe. Santai fing
00655, - Ohat agter 1 aed. not pat ol te HaNy s ngdiiod oS TR L1y of
cl ai ms 10 t ocamstityentscef 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 steps.
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  amylolytic 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.

51.  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
consisting of more than one phase for activating those or other phases.

92.  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
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.

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.

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.

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 claims 1 to 15 for

dissolving starch-containing adhesive bonds.
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61. Temporary bonding process, characterized in that the protein or
derivative claimed in any of claims 1 to 15 is used therein.



