;-.1012345678e3e>X ;< < = |E F W6WTX J, WD 03/ 0541 77 New gl ycosyl

hydr ol ases PCT/ EP02/ 14210 HO5206PCT The present invention relates to new
gl ycosyl hydrol ases having anylolytic activity and to the 5 nucleic acids
coding for tWRs@3/054b%Y| hydrol ases, to a PCR based PET{EPOR¢1424éNt | fying
and isol ating new gl ycosyl hydrol ases from netagenom ¢ DNA O%) %gkgz vari ous
possi bl'e i ndustrial applications thereof. Anobng these, Pill 3 Tcl eani ng
conpositions with such 10 enzynes, and correspondi ng net hods and possi bl e

uses are of particular interest. dycosyl hydrol ases repr esemmwmmmmmmm,
di verse group of enzynes whi Bewhglyobsyd bidcolades | i nkages 15
or nore carbohydrates, or between a carbohydrate and a non-carbohygpat e

function. G ycosyl hydrolases of particular industrial and technical
interest areltfe RLARAMses iFentizn 2 relalps20 wWhi cheardr dllygesyl

a-1,9-glyco dﬂaﬁoia@@geﬁavmhcha@fmoll%afced ddrithe nt@ﬂidior tef ROy mers,
of starcg such as, for exa ose,

arch-1i ners
anyl opect’i n ’E)‘t‘ctﬁjy‘éoaghgst Gofjéflﬁh d&% ribsang! X%Oﬂylaggﬁﬁéﬁéése to

ol i gosacchara d@SZR—'BIa%)édarrﬁeﬂﬁr@dilg fiche I@éﬁtﬁﬁyirﬁ@obh@ntl%l@tin@ heignzynes
utilized in i dustr greaet reasons for this: léllilj]&stl%/ﬂlthe are
sub 9

usual l'y, i ke ?1 5?%a588ra ﬁ?ﬂ‘ eﬁlﬁ%/ S %as gani sns

into the survmm@tmgpmsllluhesmntlhatrnhéyapamlbetmbhai medrenft,hé\mom@ust rial
scal e 30 wi t%@@@ar@ééwﬂgclarﬁ' ecfa‘arrﬁﬁ bycofng;o@%tl%wsonm% PUiidy cat i on

fromthe culture nedi ases are required for a w de range
of app||@at|%%§ymes, and correspondlng methods and possible uses

are of particular interest.

Glycosyl hydrolases represent a very diverse group of
enzymes which hydrolyze glycosidic linkages between two
15 or more carbohydrates, or between a carbohydrate and a

non-carbohydrate function.

Glycosyl  hydrolases of particular industrial and
technical interest are the a-amylases (E.C. 3. 2. 1. 1)
20 which hydrolyze oa-1,4-glycosidic 1linkages, which are
located in the interior of polymers, of starch and
starch-like polymers, such as, for example, amylose,
amylopectin or glycogen, to form dextrins and p-1,6-
branched oligosaccharides. They are among the most
25 important of all the enzymes utilized in industry.
There are two reasons for this: firstly they are
usually, like many substrate-degrading enzymes,
released by microorganisms into the surrounding medium
so that they can be obtained on the industrial scale
30 with comparatively 1little effort by fermentation and
purification from the culture medium. Secondly,

amylases are required for a wide range of applications.

The principal industrial use of oa-amylase is in the
35 production of glucose syrup. Other wuses are, for
example, that as active components in washing and

cleaning compositions, for the treatment of raw

T
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The principal industrial use of a-anylase is in the 35 production of

gl ucose syrup. O her uses are, for exanple, that as active conponents in
washi ng and cl eani ng conpositions, for the treatnent of raw WO 03/ 0541 77
PCT/ EPO2/ 1424® oBFEDE6PTT - 2 nmaterials in textil e mPpCTA{EPO2¢142410 t he
production of adhesives or for the production of sugar-con\t}{@isgi ng, fTood
products or food ingredients. 5 One exanple of an anyl ase R enpl oyed
particularly intensively in industry Lsathe a-anylase from Bacill us
licheniform s, which is supplied by Novozynes A/'S, Bagsv~rd, Denmark, under
t he propri etadyenades Termasyt i1dhpaaayhasaerebt doredhkr picBuctubii ldfs 10 or
B. anyl oli quefaci ens and difscl O%Ed in U$ ggtent L%S 1 2%71:_?&70%tias Jmar ket ed by
the same compaS°thaRr The Todme CBAN. PTRTECRAGT ast moi"E&N & 4Rd Y near
rel ati ons, héeed 1brbadent$uot hEvodeveyopadenis nuner ous i nventions which were
based on the object of optimzing, with the aid of various nol ecul ar

bi ol ogi cal nodifications, their enzymatic properties for specific

appl i cat PonsOn&uctexptw ke zatdfons amay PBYAREST orWiekalpl e 3 o Wl WMeSt rate 20

speci ficitiesartheushabyl iiny «ofs ke enzy Mendideryvard otBel @At dMse _
conditions or the enzynmatic activity itself. Exa | es of such optim zations
whi ch may bef 7t i BREALAFE t K CPEPEERFRYSpr off rlf:gpriléht SUDER 16810498 B1 for

the sizing ofiotexymbesaapyd Bag¥re26/, 026dalk,f anhdelre thieqyeafapatiiedra rof

starch. Since_devel gpnent® whi.ch consi st rel. f tim.zat] .pf_only a
f ew known staPff ngeéﬁWWés ’\Qﬁehepogrgyg?fler SSHA il)étegdd J?lﬁont‘ Wg'ressu:i ::lslolvﬁﬂ ch can
be 30 adli eved, Bn iamehsligustaridns s anaki dgsplasedi nipar@$ | alattardret o f or

conpar abl e epgyiEs 1 9y OLRCNAUM PUELESsadBOREmBhN LRRKE bagn

identified are starchp-cleaving enzymes for exanple from Pinel obacter,
Pseudononas Baw@e TR&Nnus for the manufacture of food 35 products, cosmetics
and drugs (EP 0 636 693 A2), ones of the sanme type from Rhi zobi um

Art hrobacter, Brevibacterium.and M crococcus (EP 0 628.630 A2), from
This amylase molecule, an its 'near relations, have

15 Dbeen further developed in numerous inventions which
were based on the object of optimizing, with the aid of
various molecular Dbiological modifications, their
enzymatic properties for specific applications. Such
optimizations may relate for example to the substrate

20 specificities, the stability of the enzyme under
various reaction conditions or the enzymatic activity
itself. Examples of such optimizations which may be
mentioned are the following property rights:
EP 0410498 Bl for the sizing of textiles and

25 WO 96/02633 Al for the liquefaction of starch.

Since developments which consist merely of
optimizations of only a few known starting enzymes are
possibly restricted in the results which <can be
30 achieved, an intensive search is taking place in
parallel thereto for comparable enzymes from other
natural sources. Those which have been identified are
starch-cleaving enzymes for example from Pimelobacter,
Pseudomonas and Thermus for the manufacture of food
35 products, cosmetics and drugs (EP 0 636 693 AZ), ones
of the same type from Rhizobium, Arthrobacter,

Brevibacterium and Micrococcus (EP 0 628 630 AZ), from



WO 03/ 054177 PCT/ EP02/ 14210 HO5206PCT - 3 Pyrococcus (WO 94/19454 A2) and
Sul fol obus for the liquefaction of starch at high tenperatures, or strongly
acidic reaction conditions (EP O 727 485 Al and WO 96/ 02633 Al). Anyl ases
for use at adta03Ne5417H val ues have been found i n Ba®dl/EP02y 14210

95/ 26397 Al and WD 97/00324 Al). Because of their |ow sensi i\éi t%?go

washi ng conpositions, other anylases fromvarious Bacilli Fltglé g 367 Al)
are suitable for use in washing or cleaging conpositions. 10 Further

optim zations of enzynes isolated fromnatural sources for the respective
area of appl pgadeosicean b&)c@mrﬂledlmlut abor ewdnpbelbylobliecudar htih@l ogi cal

t hods (f I 71673 V0,99/,207 i cal
gdl 19| (S:a'gl 8:1318%( ﬁ%f%il}llznﬂ ). aer%}ét g[lt appllcf}%at ?gné%\%aggf§%7 g]en‘:c g?

exanpl e, desstidesln kuridher devetbpresendfitikaskndvinh Novidwl 4&5a@u ase.

Simlarities,hp §eauenes bef ween Noyamdsandrspowacyel odexhiiRe pH |
gl ucanot ransferases ( ases) are uti'li zed 20 therei n to construct, wt

th
the aid &f nvrEERs aReBROPES) oo diesBadl +d¥si FRde (BP P8/8088 ndilecul es.

These conpriggd awoarnyl azsy M AD) addethosal @GT@sexﬁp@@wf isenGARSensys
sequences (boxe?%w nd functions, or, conversely, (fGTases wi th additional
regi ons and 2% i%hs CPUBPEAF 18P Sa, - AR as €8V 165 SEhi FEPRs VG YW t wo

nol ecul es. Thecpoint OEPtbDi 670e8élopirent aire t sudpbbiieze fNavamgle fdm t hese

applications, Tgfnnegvregfé/gg%nge&% 8's1£98?1% he optim zation of known 30
gl ycosyl hydro?ase% and ti cu ar, anylases are, by their nature,

I imtedliOn their properties because they represent local optima in the

“fitness |angscaper 8hr9hycasybnlY Yol &sLoned Ni86U8EHO rhrbRd Hatridhar
possibly even better, "local optima it is necessary to 35 start from other

original enz§PRECHRI R TeitHer FePRASEL Ves 2EFr eXfentPREEFRBIPRCERNORS mum  or
can be opti n&zﬁﬂlwtbute%@nehb&@%f Ot midleldl adi EEicRyl ca IWREHQAL77

ol ycosyl 1 anb e aSESRRTCRENE L SUEH 11 grhalCensgABLCP ol &2 Y t he

route oflscl assématali choti 6iogttahsscieeni AYl31h2 ixb) at iBre ofpadefritned
strains. TOUGNSy o2 Ihe iaBo9a8,8% all OGGUI Id i} roaégemﬁgg gannot be

cul tivated, € new g ycosyl' hydrol ases “occurr'i In these
m cr oor gani sABrther| i iyl aieeiny Pds ekhe hdyewiot NPEaFM@e Weanyd@ss®ssi bl e to

characterizagi@fiarities in sequence between Novamyl® and known
cyclodextrin glucanotransferases (CGTases) are utilized
20 therein to construct, with the aid of molecular biology
techniques, a multitude of related molecules. These
comprise oa-amylases with additional CGTase-specific
consensus sequences (boxes) and functions or,
conversely, CGTases with additional regions and
25 functions typical of a-amylases, or chimeras of the two
molecules. The point of this development 1s to optimize

Novamyl® for these applications.

The new enzymes derived from the optimization of known
30 glycosyl hydrolases and, in particular, amylases are,
by their nature, limited in their properties because
they represent local optima in the “fitness landscape”
of glycosyl hydrolases. In order to find further,
possibly even better, local optima it is necessary to
35 start from other original enzymes which either
themselves represent such a local optimum, or can be

optimized with reasonable effort in the direction



10 a- Anyl ases are typically nmononeric enzynes with a nol ecul ar wei ght of
about 55 kDa. The central domain has an a/ (3 barrel structure (TIMbarrel)
whi ch, according to the current state of know edge, represents 15 the nopst
wi despread Wote3 341 ng notif. The |inear protein HOTABRPOX/IG2AUG of in
each case 8 a-helices and 8 (3-pleated sheet segnents ((3 ?{Eﬁ} ts V\hl ch
occur in alternating sequence and fold three-di nensionally T way
that the (3-pleated sheets are disposedsain 20 the formof a circle in
parall el orientation and are surrounded by the a-helices on the outside.
The enzyrrati*@h@ﬁé(bﬂi ty iSch@da@abJ y derﬂ;h/eed frmr&rﬂm aci &b esi dursy whi ch
are | ocated ]%) nal end the i_ndi Vi dual, heli.ces and

(3-pl eated sﬁ’le%(f%sy art]% e%?(%?r%l e o? a%‘?l écfélé: K Yo aalTeernrré’nﬁS from
Bacil lus |i cheamiivesi s, byt haham mougei dOfes¢bR@slcaarJe thies radpariteatiecsd31
(general basgccalalyst) cped slotanple 261 A0 (ganesalaactd ehlyst) . The
resi due Asp 32 was originally regarded as general acid catal'yst is,
accor di ng t()““PJé‘%:eh}tlé“i1 nvest PFalilén® RIS TACTIY 28R SBEs SRTTAIT i3 | uence
on the el ecte@st ad€egondisi onshdt thaecactnae syl9cobyit herydrsiabes such
as, for exanple, 35 His.210 a%e t hought to be |nvolved i he b| r]CcL ng of
the substrat@COPLFHRY herlTf actBFE€ sudh FLOFIHN S0 e ‘iq

03/ 0541 77 - &myP§F¢EP02hbA210 HOE2061CT Basededddre aetuelssahyéasesg
further enzyng I ncl in the anylase superfamly, for exanple

a- 1, 6gl ucosi a%re%:gerl oﬁgei(g’[qu n gl ucanotransferases 5 (CGlases),

i soarryl ddes, neopul | uI anases, glycogen debranching enzyme, dextran

gl ucosi dasesaamyﬂuagsyL&aan%S;s&esﬁy Thenaslikat @ jshg waiRgri fd city,
which differs wd Iy 10 i1,n_sone cases, is_brought abou rotein | oops

which are i reelecwulas: Wedghtaref caboutst ?3ic kbRl @%nﬁﬂf@réﬁd Joamadn

relatively spasl nAdepsipderBariami n§trfﬂ§ﬁﬁrea BrdNmebareelyt S wiikH S
di sposed between (315 §° %Eed sheet rlses i,n the

case of a-anPfFa8ESI™4n e CQ‘FE@& 3:3 5% W&%ﬁ%ﬂ'ﬂ ents

gl ucanotlrfansthke ases Gﬁil’dsml)esdopcbyaml—ibédmlgermtn,f apﬂihexﬂmme&hg/ 40
am no acids y e t

gl ucan- debra%c#%ggeﬁgkggd 8§BSEQES é%m%(?aacﬁl r?%%am dgx elslﬁ:eersseannd HM,;
E.A MacG egdr f-Bleddmd sshaget I\/ISGSFU@mIt§ afffl Bhesgenssonich Spareh- Iand

d ycogen- mbé@@@?hgglﬁ&d %?\Mé‘g dEywesa Shrb-HIRLeL NoCheEN Stiny,

vol unme 12, pp. 791805,
such a way that the P-pleated sheets are disposed in

WO

20 the form of a circle in parallel orientation and are

surrounded by the a-helices on the outside.

The enzymatic activity is probably derived from amino
acid residues which are located at the C-terminal end

25 of the individual helices and P-pleated sheets.

For the example of the amylase known as Termamyl from
Bacillus licheniformis, the amino acid residues are the
aspartate 231 (general base catalyst) and glutamate 261
30 (general acid catalyst). The residue Asp 328 which was
originally regarded as general acid catalyst 1is,
according to recent investigations, attributed with an
essential influence on the electrostatic conditions in
the active site. Further residues such as, for example,
35 His 210 are thought to be involved in the binding of
the substrate or further factors such as, for example,

ca®* ions.



25 Further domains are disposed at the C term nus, such as the C domain in
all enzynes and one or nore further D or E domains (for exanple in
CGlases). These are |ikewise attributed with involvenent in substrate 30

bi ndi ng. Despbdt@3/084Lenerally sinilar structure, th@CHRRO2/A420®| ogy of
the linear protein strand varies widely, making it extreneh%)g*%ﬁjgylt to
define characteristic 35 sequence segnents as probes which 5 e used to
search in an efficient nmanner for new-agylases. WO 03/054177 - 6

PCT/ EPO2/ 14210 HO5206PCT Structural elenments responsible for the folding
may al so be fornmed without honology in the primary structure. Thus, the

anyl ases fr Bacillus, lichenifgrms and Bacil Lus | ol.i quefaci ens, are
nore 5 than %ﬁ?%%nt?%gl.a ?Wﬁnﬂr%g ,aﬁiﬁ!hoﬁ% %%gyovgngTfsamﬁ%%es of
bacterial, aheohideddivegbeabhglosegsnpresfheddyt hdrrl @XxafiNdleajoira et al .,

Appl . M cr obipheo Bl 9185EN0! . VO UEI2% D 355-A6R: ek 8BI)s ek t her

TIMbarrel proteins are, despitée an identical protein-folding structure, no
| onger henol 6getRseH) any hWE9aThageSpr ot BEREPUHAVILRGaSESY] e SlMAC8aty in
terms of 15 QHopPAeEYingy nemerfie) ess disptay an dderddiclsey cl esely

rel ated enzynjc actjvit S long as there is a simlar protein-fol ding
pattern and ¢ %C%ﬁ$155?¥%f%r?%%%rogical di sposition, which is necessary for
the catalytic reaction, of the am no acid residues 20 involved. It can be

stated in s r ere_ate_ gr el ns _J he,.fdnding, . W
gl ycosyl hydro aé‘é%gg%?fﬁgdiﬁg”?%g?hégg%gég%gri t@q&?‘ g fltﬁl%\?ast ?ﬁ%l ny 25
m croor g¢éni shs ahinehcpseducd sgllycosyit hyllewt abespobtponedoions iwitigtest, and

due to the offgen;Qoly.sgeblc3edHeRas themRLeY iR alihe 1fdfddts efngl ycosyl
hydrol ases. 30 It has sur r|S|nggy been found that new gl ycosyl hydrol ases

can be char aE®ERi zetebivety et hy ERACPPBACRRVIPBARRAt al sanpl es, so-cal | ed
nmet agenom ¢ DNA, and be provided in an industrially utilizable nmanner. 35

Mut ual |'y indfgendent spect s, of thetpresegt i nvention %{e tperefoqﬁ_the new
gl ycosyl hydfBrases whi OB détdiied PR he® sEqTESEE i BEFRG Rer®i naf t er
under thHé M>:OBEO54h@@ts 3 and helix 3. It comprises in the case

of a-amylases, and a-1,6-glucosidases and cyclodextrin
glucanotransferases (CGTases) closely related thereto,
approximately 40 amino acids, but may also, as, for
example, in the case of glucan-debranching enzymes,

20 comprise 270 amino acids (Jespersen, H.M.; E.A.
MacGregor, B. Henrissat, M. Sierks and B. Svensson:
“Starch- and Glycogen—-Debranching and Branching
Enzymes”, J. of Protein Chemistry, volume 12, pp. 791-
805, 1993).

25
Further domains are disposed at the C terminus, such as
the C domain in all enzymes and one or more further D
or E domains (for example 1in CGTases). These are
likewise attributed with involvement in substrate

30 binding.

Despite this generally similar structure, the sequence
homology of the linear protein strand varies widely,
making it extremely difficult to define characteristic
35 sequence segments as probes which could be used to

search in an efficient manner for new amylases.



PCT/ EPO2/ 14210 HO5206PCT sequence identification nunbers (Seq. 1d.) 1, 2
and 3, glycosyl hydrol ases which are substantially honol ogous thereto, and
gl ycosyl hydrol ases which can be obtained fromthose described by sequences
1 to 3 by 5 wone8/e84iv® am no aci d exchanges. Furt herrCTABRRO2Y 10f21he
invention are nucleic acids (DNA or RNA) which code for onaﬁz&ge

af orenenti oned gl ycosyl hydrol ases. An expression in the f U/PGTeast xo"
herei nafter 10 neans "Xo to 1000 i ncl udigng the extreme val ues of X and 100
and all integral and non-integral percentages in between". A protein neans
for the purpssescoiirdbe greasants 15 aapRinsCatlicon farpot yaer fovd oig i snagonposed
of the natura_lL am o ac%' dsm §a5w§tﬁgb§tarﬂt3 %Illoy Iinﬁ?r sfLucture, rand
assumes in ndst®casés a three- d'ensional” Strickur e to exX&rcitse 1t
function. |nsthecpuesent d&ppis,catibhe thenydgwest ei nbgemi ¢ Mxadrlalusy
occurring L'fﬁkﬁ&ni‘f%ﬁﬁiér & §§éi9?§&e ngbiéﬂﬁ%wﬁa%fi’@}é opakLl yndised 1-
and 3-letter codes. An enzyne neans for t pur poses of the present

appl i cat ifon Bh@roBERN 1RIFNER Celer A Ys OB PaF 4 CE\B@J homoppgyhemiedalaflunct i on.
G ycosyl hydsgl asessman ¥l €i 415, Wahehahy iRl asegat MeDsT dirg glihnkages.
Preferred ang |nduslt1r| al Ly inmportant glycosyl _hydrol ases are any] o] ytic
proteins or eR3§me5Alvi Pié/"an (gﬁ‘;sflaéll i ¢ Sfunédi-on, ARk i 1A Hose

whi ch hydrol gzetachnd130 gbyamsi 2B3¢c ppnkapes360 pobgsarchari des, especially
those |inkages located in the interior of the polysaccharides. They are
also referred to as a-1,4anylases (E. C.3.2.1.1) or for short: a-anyl ases.
35 Nunerldus prnotkéns Tdte prockicegratesoscaldcod peepiot ebns,identicalget her
wWth a sign rB?QEhdﬁolatﬂﬁgl akterchen meansother Nnbebmhgahspamnt Ay the
protein 037054177 g _ PCI/'EP02/ 14210 HO5206PCI whose function is
usual ly to enN3lre exportation of the produced protein fromthe producing
cell into the periplasmor the surroundi ng medi um and/or correct folding

t hereof. Subsequently, the signal peptide is 5 under_ natural conditjions

cl eaved of f ?Hasrer%liy%‘?fg“%rgg‘ ilﬁlggyjpélcg%naﬁ”?J]:]p‘?ﬁjdé%e,lnsol:?ﬁ% t‘?f‘%s

prot ei n lexer hosetoglys aayuahevetrahplliessacdiviptlypyw tamoutiddreciiqal i adt y
present N-termn ani i ds. ar...J.nd rjal | Lgati , sthe mature
peptides, i. (e:TOF%gyer?fg%\%%%p%%ggé\gecg %Cf%ler L%’rod%c%?]gﬁ ?%e%@%&% e{'rsg a
preferred besamséasf pheteiengghding apeivery tand hetlpr eprrrednisiats

Proproteins angoiBgeEhYe RLESHESOISn Of QUL NS JBEeBEREYr SP65 1Rk eof
havi ng a signal sequence are referred to as preproproteins. Nuc|eic acids

mean for theCphfrpBtes ofr e iRsenfi20 BppI i GHIGh t RE Aol F@F ¥ SHhi ch are
nat ur al 120 conposeded.

It can be stated in summary that there are great
problems in the finding of new glycosyl hydrolases both
due to the impossibility of cultivating many
25 microorganisms which produce glycosyl hydrolases of
potential interest, and due to the often only small
sequence homology within the family of glycosyl

hydrolases.

30 It has surprisingly been found that new glycosyl
hydrolases can be characterized by screening DNA from
environmental samples, so-called metagenomic DNA, and

be provided in an industrially utilizable manner.

35 Mutually independent aspects of the present invention
are therefore the new glycosyl hydrolases which are

detailed in the sequence listing hereinafter under the



of nucl eotides and serve as information carriers and which code for the
| inear am no acid sequence in proteins or enzynes. They may be in the form
of a single strand, of a single strand conplenentary to the 25 single
strand, or ofoaos8pobiaE73trand. For nol ecul ar bi ol ogi cE@CTiEROZ/10023,0
preference is given to the nucleic acid DNA as the naturallé nor e dur abl e
information carrier. In contrast, an RNA is produced to i PGhe
invention in a natural environnment such33Q as, for exanple, in an
expressing cell, which is why RNA nol ecul es essential to the invention
:Di[\bl&evw ﬁe rep£@@@@ﬁc@?@@@h'ﬁ"&Eﬂﬁ.&ggﬁ_ohhﬁluﬂib%&%nt(Sidlj/.enlciépﬁ_-11 n%t1 raelﬁcaﬁ,e of

, the sequences t he two ompl enent ar tran in,all three
possi bl e reaﬂfﬁﬁofygngggf E@Q@ﬁ c thu%feb§u¥iiéﬁgﬂﬁﬁ&yaéE%Eﬁﬁgq%%%ount
nmust al so bethakehopf ahhe Jlactosathyifdlerserd wlhidonm caWObe3/dBHihed g
PCT/ EP02/ 14240, 405200RCT 1 Biplel B oY ygode JLapcbhe samp ago gei gy, So
that a particular amno acld sequence can Be derived froma plurality of
di f f er ent® nuepeserdet sequande watth meghexbesi-t Bhshey t epperdentdty

(degeneracy phet hgvEREELHCaReCAdR) ek aaddist gma & frevAg Nty B aAN s

exhibit differences in the usage of these codons. For these reasons, both
am no aci d se8beRt8sChnbPRuBES ?Wﬁ%tﬁgaﬁgn%%¥cﬂﬁ¥% BEIFALRB8_d i n
consideration of the scope of protection, and indicated nucl eotide
sequences 10, are in each case to be regarded qnly . as,ap exanpl e of coding
for a particilarr3HiTo 58 d*8equ¥hcd®Fhe T hf g‘rer%;tt' o uni ercolrrlr""efgtpe’orndi ng to
a proteil® i smabss I'Eketped008 asmcdendenforthehexiurpeseos:lofes e pf emeit 15

nvention. A ghilded persands,abl ey TRINOL ' abLyckneugegovagays,

such as, for exanple, chem cal” synthesis or po rase chain reaction (PCR
in conjunctiBAtWREA”20 standard net hods of nol ecul ar bi ol ogy and/or protein
chem stry, to prepare on the basis of known DNA and/or am no acid sequences

t he correspondin? nucleic acids as far as the conplete genes. Such net hods
are discl oseft fBFOERARpI BERRSE hd OFLexiNfon PHEFOBISSCchétfi e tNespdkiFifh 25
Akadem sicher appiliagtiBar bi molloRY, wholdhreid, cpppog6d26t and wvodtuweEal, pp
227-229. Alterations.in tnﬁanUC|eO%Eg§?§§%ffnC§ikike Egpse whi ch can be

y S

br ought abouf™f 8P 3?&%5Ve 7 net Ro S ot

ml ecular bi ol ogy Krown per se
are ref erredassumssminamaats. cependi nhres-thaenatione lofs tithe talnteerta® i on,

known exanpl 3.aresdeliell anyndingey ti pn QEesg%ts'bh‘dt I MULALINS Qfe those

in which different genes or parts of genes are fused together, (shuffling);
these are geh@ BBEORALBPEBRIC TIRE WelldvariCH am$nk-arenrePeriidsd 3%F as

mut ant s.2Theqpe@bRLAsqdesi watk f1en ryd el &tk Nug! ekedaci-dsry es+refersed to as

vari ants. Thus or exanpl e,
codes. mp

An enzyme means for the purposes of the present
application a protein which exercises a particular
25 Dbiochemical function. Glycosyl hydrolases means
proteins which hydrolase glycosidic linkages. Preferred
and industrially important glycosyl hydrolases are
amylolytic proteins or enzymes having an amylolytic
function, that is to say those which hydrolyze a-1,4-
30 glycosidic linkages of ©polysaccharides, especially
those linkages located in the 1interior of the
polysaccharides. They are also referred to as oa-1,4-
amylases (E.C.3.2.1.1) or for short: a-amylases.

35 Numerous proteins are produced as so-called
preproteins, i.e. together with a signal peptide. The
latter then means the N-terminal part of the protein



WO 03/ 054177 PCT/ EP02/ 14210 HO5206PCT - 10 deletion, insertion,
substitution nutations or fusions |ead to deletion-, insertion-,
substitution-nmutated or fusion genes and, at the protein level, to
correspondi ngo d@3 051771 Nnsertion or substitution 5 vEOTYEED20M 4210 ON
proteins. Fragnents nean all proteins or peptides which are snaller than
natural proteins or those which correspond to conpletely t P OREET genes
and can for exanple also 10 be obtai nedgsynthetically. They can be assi gned
to the relevant conplete proteins on the basis of their amno acid

sequen?:es: Theyséayuntek oaxamphssuaAadgpttd densheal eﬁ%buﬁhbjﬁeﬁl Off ¥Ry Ci se
proteolytic activities or part activities such as or .exanpl.e,

conpl exat i orPHPIEC9S s%%?&a? efﬁ?rﬁgrﬁrﬁ? s Rirffetid i o(he]sjar idhS dStarting
proteins arepéniprasmai pbe stime | asyrvdherdasy f maghient s dredybrt 0 dcapreegent
relatively s . Pl €GeS et| te ol o] t .regions
and t hus onI@giéh?%iﬁﬁﬁFﬁﬁgi Fﬁ%ggﬁg%§%§¥0 ?ﬂggffégﬁé%tgﬁ%%??gépdﬁh at the
nucl ei ¢ &ci duhdeel natehel parendltsermencesavahi mff ¢ tdye hytamad pma ei ns

nmean for the,pyrPpsed of a25theadr pephtiqapel, i cadi @mapr of gl 8s piiciare.
conposed of elenments whjch naturally originate fromdifferent 1}S)ol pepti de
chai ns from $Re*ShAeS orbehi SRR r EMEALF T Fent bt GahY snE: EhdH p#(rt?cedure

is also cal |l edishafilipgesent ustoarmihagearshs. adh@spoi nt of such a 30
fusion may be, for exanple, to bring about or to nodify a particular
enzymatic function with the aid of the protein portion which is fused on.
It is iAdlhi Borxonndusiconalnegtpdriicat ifaors ,t hiehumpbses opkpthdepresiertd.

i nvention wh er Hﬁm i j r i.n. c i - ing

pol ypepti de € %iﬁﬂgr a‘%|39§¥?%¥&% gﬁ%&%itgggﬁﬁg 1§ gﬁ&%ﬁf%ﬁ% ?ﬂﬁ%tions
may be di st rppeferredo Hegavateneft Hddidt t epzunebiAataate vitty stpoddivl e for
WO 03/ 05417 7preddot EGTLEPO2/ 14210 HO5206PCT exanpl e for a single chineric
pol ypeptide chain to be broken down into a plurality thereof by a specific
proteol ytic cl eavage post-translationally or only after a purification
step. 51 otetoprobebhsedy iiAsettiven pidabt osrsreat varoaaisswhitie have

been obt ai nedrgg ggéh(sjds %rgeq:v&fperhaseirghro%gh Sintrga%guctsiGO{lleggea naurcé eic
acid fragmen? oruprofei ntfragmant "Y€ he Ost artd ng sequgnces. Because 10
of their sintédertgdi hopasnpkpbeoprbeginse to be assigned to the chineric
proteins. They differ fromthe latter only in the ratio of the size of the
unal tered protein portion to the size of the conplete protein. The

proportion ofuebpergraprdt eMedm $a&h tRSeMUGIPSES niifat B piAt&St is | ess
than inoghi NBppLiBaLLE8hNEhe molecules which are naturally composed

of nucleotides and serve as information carriers and
which code for the 1linear amino acid sequence in
proteins or enzymes. They may be in the form of a
single strand, of a single strand complementary to the
25 single strand, or of a double strand. For molecular
biological operations, preference 1is given to the
nucleic acid DNA, as the naturally more durable
information carrier. In contrast, an RNA is produced to
implement the invention in a natural environment such
30 as, for example, in an expressing cell, which 1is why
RNA molecules essential to the invention 1likewise

represent embodiments of the present invention.

In the case of DNA, the sequences of the two
35 complementary strands in all three possible reading
frames in each case must be taken into account. Account

must also be taken of the fact that different codon



| nversi on nut agenesis, i.e. a partial inversion of sequence, can be
regarded as a special formboth of deletion and of insertion. The sane
applies to a 20 regrouping, differing fromthe original amno acid
sequence, ofWoad3/0841ETts of the nolecule. It can be POTYERORY 142 1del eti on
variant, as insertion variant and as shuffling variant of %@ﬁs Eggn
protein. 25 Derivatives nean for the purposes of the prese é%ﬁ% ation
protei ns whose pure anm no acid chain has been chemically nodi fied. Such
derivati zations may, for exanple, take place biologically in connection
wth protaltinpmnwﬁhmaysdmﬁdrﬁbmosheosgmnigmlddﬂdmiﬁspfsaotNBteeular

bi ol ogy can @?@&P g%otQ&§. ugggﬁg W§%§r tQﬁ%ﬁQﬂﬂiakg8 be carried
out chem cal exa € by chem¢c¢ {'Fanstor mati on of a side chain of
an ami no acumllmabytxco@él et fborelthgnotlaesider sarouarb t shipk mect ei n.

Such a conpaiingd; iy é&‘@g Pect3a E%n%&%m)' %eg%@%c@r elreiths Wt jar e
| i nked for exanple via bifunctional c enlcal conpounds, to protelns of the

i nventioR. StRFE hodi fittat PERY tHeV:, f o LEXSEBNE, OXBDBBIBS41 PRhIbIL

PCT/ EP02/ 14240 +OB2REEET imf tHenaesdde sbstiiatie spReinfs.Ci Fyr ot Hdw
strength of bindin tobt g substrate or brlgﬁ about a t npor%%y b%gcking of
the enzymat itV t yPPFt heME0Bst 58 WTCERSISESoudined G4 9

i nhibitor. T@mquamgeberﬁhﬂbr&hwhum@lmaedexanpleomsxdehetpemiodfoﬁjsaorage
De tizat Kk t.
[ vat i 23t 1 90,44 koW 52 PERRIoROVaL ANt MG, LA JRYL AT SR, S UPPO

Pr ot ei ns maya |rmun00|ca
prot ei nd0vi aa¥helpegachorraga htcanbantneg@rrmdororshpa@m éUI @%a@@tllebdhfy Those

bel ongi ng to-8qPhQURoRTE PhetiRguhehediRy Baviangefhensane antigenic
determ nant recogni zed by an anti body. 15 For the purposes of the present

invention, all enzymes, proteins, fragnments and derivatives are, unless
t hey need torhe ep(ﬁbi:matwnrah@tredrtr@s@@nauﬁb tonel yded aimders tdiesgeneri c
term of prot ors mean % e pur poses of:gh present i |nvent|on

el enent s mhlﬁ%g%ﬁﬁ%gstcbfaﬁuﬁﬁﬁe 8Fds andpu PRRSEoriri SBSadre

charact é5i zi igvemicienc acid region a gene of interest. They are able to
establish the latter as a stable genetic el enent which replicates
independentIX 25 of the remaining genone in a species or a_cell line over a

plurality ofAgérerdigconBesporel s dpilsi opy. Maddiosiss apeeTadpicildlawn when

used in bactgsiddagPeCistich PARsSNEds, dldplies, tOhsAYcEl T eyhdheggRetd £
el ements. In genetic engineering a dlstlnctl n i,s made, on the one 30 hand

bet ween vectBPSYRAFRRC ard A2 d TSVt adé CRid tRUsCPD) WP ekt i A58 ent
al so fonrmsgem@ard am@huﬁglog(nmiammbmr ¢aHhm¢yﬂandﬂgrvmenemnand on

the ot her haodenose, whi.ch perLemahie (ungtien o estahl il uhd fis, gene of

i nt erest maki ng expression of the relevan
prot ei n possapieo aﬁeéesee@?6p§5a¢®er@@éﬂﬁ@@omdl@g esrlesisl aeivictas s. VO

037054177 far as the complete genes. Such methods are disclosed
for example in the “Lexikon der Biochemie”, Spektrum
25 Akademischer Verlag, Berlin, 1999, volume 1, pp. 267-

271 and volume 2, pp. 227-229.

Alterations in the nucleotide sequence 1like those which
can be Dbrought about for example by methods of
30 molecular biology known per se are referred to as
mutations. Depending on the nature of the alteration,
known examples are deletion, insertion or substitution
mutations or those in which different genes or parts of
genes are fused together (shuffling); these are gene
35 mutations. The relevant organisms are referred to as
mutants. The proteins derived from mutated nucleic

acids are referred to as wvariants. Thus, for example,



- 13 PCT/ EP02/ 14210 HO5206PCT The enzymatic activity of an enzynme under
consi deration can be deduced fromthe am no acid or nucl eoti de sequence by
conpari son with known enzymes which are 5 deposited for exanple in

general |y adi@s®3/M0%4LET abases. This activity can be RERAREAAAIA210r

gquantitatively nodified by other regions of the protein whi ﬂﬁﬁ’&pt
involved in the actual reaction. This mght affect for exa € enzyne

stability, the 10 activity, the react4amoconditions or the substrate
specificity. Such a conparison takes place by correlating simlar sequences
in the nucl ettiatei@r, afmeeradod, sequencie wfichkb mineapiohei ps uhddrons

consi derat i of AMIthoO 1%’%9{0'%9—“ J0LS,{ pogal l %ﬂbﬁgr{?h?%@f{\h%teé tabul ar
correl ation of the°relévan pdSIJfIOI’]S IS referred to as alignment .~ In the
anal ysi s of figlenti deerneguenzed, i n atur n Heeoumraofisin be teiadny of tsoth

conpl ement ary, st anolsq angd aletdvigs 20 paseirklienr eadi ng fysues Jeigach
case; likew se the degeneracy of the genetic code and the organi snspecific
codon usage. VA iyrems Sreleodwprbeied by conputer programs, such as, for
exanpl e, by the FASTA or BLAST algorithnms this procedure is described for
25 exanpl e D.J. Lipman_and V¥R. Pearson (1985) .i.n Sciencge, .volune 227,
pp. |435- 14415 3F U npi 157300 Bt alE THe Bosi T oSSR adfbes!t n e
conpar ed seqsmntksr | shaef patedal opastaiosnsendin® s vdegue mre:reSysind
conpari son o) ] t u imql arjty. or
honol ogy ofat%ﬁecc %ﬁ%ﬁﬂgégé%ggg% ?ﬁggﬁggggot%%glr .tfoﬁ%ﬁ@lgipdrle%osed in
35 percéfit ienebtgingdesynbepiegdrti-ofhsty | Grimt Peabsgdenedt itdesthsy anmi no

aci d residueseBivihe sanp1BOS ?r%'ﬁ%-in@ tirpades 98648 biror nefi Qi Ry
i ncl udes WO 03/054177 - 14 10 15 20 25 , ,
acid sequences. They may, for example, adopt identical
structures or exercise proteolytic activities or part
activities such as, for example, complexation of a
15 substrate. Fragments and deletion variants of starting
proteins are in principle similar; whereas fragments
tend to represent relatively small pieces, deletion
mutants tend to lack only short regions and thus only
individual part functions.
20

The fragments correspond at the nucleic acid level to

the partial sequences.

Chimeric or hybrid proteins mean for the purposes of
25 the present application proteins which are composed of
elements which naturally originate from different
polypeptide chains from the same organism or from
different organisms. This procedure 1is also called
shuffling or fusion mutagenesis. The point of such a
30 fusion may be, for example, to bring about or to modify
a particular enzymatic function with the aid of the
protein portion which is fused on. It is in this
connection immaterial for the purposes of the present
invention whether such a chimeric protein consists of a
35 single polypeptide chain or a plurality of subunits on
which different functions may Dbe distributed. To

implement the latter alternative it is possible for



30 35 the conserved am no acid exchanges i termthen used is percent
simlarity. can be nade about conplete proteins about individual regions.
PCT/ EPO2/ 14210 HO5206PCT n this value. The Such statenents or genes or only
Producti on 0 034054fkTEnt is the first step in defi nibQr/ERd2fI1ARI0D space.
Thi s hypothetical space includes all sequences which are t%c%od@dgﬁed by
permutation in individual positions and which result by ta account of
all the variations occurring in the relevant individual positions of the
alignment. Every hypothetically possible protein nolecule forns a point in
t hi s sequencexapabe. £bor exapyre thwdmanmiro wmclypegagurncelsahi ¢h, behil e
bei ng subst I y | ti.cal, hav iffen 1 i only. at two
di fferent p%@?‘%ﬁls 4og"%gaé§%8as% tfﬁlu% olrrétﬁteheebr}tfso?frsn pgrag gs}qeu%n%le@space
of four diffrerereohyho atedvagguensestrangdpyibangdysequendy e i s
obtained if fusther; hopphooous,sequences are found for each individual
sequence in a space. Sequences of very |ow honol ogy can al so be recognized
as belonging to a sequence space via such hi gh honol ogi es existing pairw se
in ea](c:h Ca_SEPrcb'J@éfghﬁg@%iagﬁgidorkSy Oﬁn@igfrfgabﬁntm@&ﬁﬁérﬂ_sm@éﬁ thosiearayi ng the
same functions, whi can be recqgni zed by agreements in the primry am no
21 sequencBTidh diadeces T AETee i 0TS RO Y

regi ons, caltedobgxesintwndlct it udef orl ynacflewcananbdact dsgreemit usual |y
exerci se fungi)o0g, WiLehy@Le CHsent ial fOfalheQVeEalibnREL Viddeafanet i ons
of the honol'ogous regions nean very small partial nctions of the function
exerci sé@ byot hetkoipl etanptatein, Buchrrabncipleexabpte, arre fo? mks on of

i ndi vi dual hé/QéP?ﬁé‘d b@B%hE%hQH@EH%X%ter@i(ﬂfs.a iR Orf Adr@n§id | on
conpl ex. WO 037054177 - 15 PCT/ EP02/ 14210 HO5206PCT For the purposes of
the present bppFeEaProM, & dig i hetien dfusttdes hafieCbettiCe it eifithg
(hybri di zat i pRos&I € RiCIG idh DA $tkeedi ) oqndeldEt icvinbY e@8S P ot'Sat eeni ng”
of transfornmants generally neans. a 5 detection reaction suitable. for
recogni zi ng tionés OBy MHi ?ﬁe TR PFS%?ﬁBrrﬁaﬁi §HCBy erft® Fials™ ik en

pl ace. I1t5 usmatdyedi peotasnsfods exaaptbani ant hbihamiti probkuswhite

sel ection, at detection of a biochemcal activity which the transformnts
have acquired or which is no 10 | onger present after_reconbination has
taken place.IMheESi9Ppe BRtHIORREHF cal 1 det ecki oPAFebRti olRYRr$EPRrr@d to for
the purposess@futhee present pappldfatdd aksa aspaetib¥i tio@sSaythlotHownever,
screeni ng al so_desi gnates the searchj ng of ene library wth particul ar
nucl ei ¢ aci deeafb ¢Re 74 nt‘?fi cHEFORt L PBssi ali“% tﬂ%’?%by?p%%les%ff'%i eéhtly
sim | ar 2nucl eégraapingpquencesriiyi sfrakestpeacerf ot ng#kammenyi aaSodit hern
or Northern blot hybridizations as_ 2 re_suffici T ¢ omthe
prior art. FLUERTH i r?gl udes For %?(%ﬁ%l gjfa:{shoe ﬁ@%%%le%\?ngfcho%%\gpoéét he

i nvention forepgdededf psngledred/ion ochrmianthg aswigeras ibnomear icoltl exnd on of
or gani SIe Or o Qugh gk €1 845 d5ar MBhENCRT %h@hé"r§§ﬁﬁé&??§o't_@ihhat PCR priners
having a variable 25 3" "region and a 5 region with high honology to
correspondi ng regions from known genes are used. The perfornmance of an
enzyne meansSpeétsvativ¥kt ymeAnt h€orndusler | Jurgecicdy comsitter edotrds@ach case.
This is 30 baseg.on t he act yal. enzM{ati c activi té but _ al ocg]eg%n S9N
further factoPRIFEPEVEHL RI® Y HE HaltPEq fUF ofB3EC 1Het? FREM e @ or
exanpl e, st abeént ghemubsfilgt ecbiifdiedg, Suttherdaeotiivat wdath artee may erfaf
carrying the atqﬁg i ti j.t ther. .in L ent i

particul ar s?/%%?é%é. u%, rﬁlﬁf?egxé%ﬁé’\,@lﬁg‘el%%&&t ?égﬁ%ﬁgag et@he?rl;an
enzynme is suPrabeénf driqsyathesigshbyigthe diedhi Agdedhpssi fMedheds tof
contribug ONpbPecular biology can be employed for this purpose.

However, they can also be carried out chemically, for
example by chemical transformation of a side chain of
an amino acid or by covalent bonding of another
compound to the protein. Such a compound may also be,
35 for example, other proteins which are linked for
example via bifunctional chemical compounds to proteins

of the invention. Such modifications may, for example,



WO 03/ 054177 - 16 PCT/EP02/ 14210 HO5206PCT the washi ng or cl eaning
performance of a conposition forrmulated with further constituents wll be
considered. For various industrial applications it is possible for an
enzyne to bav@led3/aHpe?7Turt her and 5 optin zed by teclpUTyEE020f14200cCul ar
bi ol ogy which are known per se, especially those nenti oned@gove A first
aspect of the present invention is a glycosyl hydrolase wh Zé)rﬁ Bfd acid
sequence agrees at |east 10 750, at |least 80% preferably at |least 85% in
particular at |east 90% particularly preferably at |east 950 and very
parti cul arl yirpflefatabl ‘glhé.O@Qb\ﬁ/ith:btbh&pwﬁjrﬂica’ﬁ:iyd @Jeqﬂeecetireeligeat e in Seq.

1. 15 A furt e¢t o he, pr invetlonlsa | ycosyl drolase
whose am no g;lirl{ dﬂﬁgqgenc% %greure%ssecat “eas % at east S}emﬁr et erabl y at
| east 70% ilmlqzkingulodr thel exrszyr800]c paatiioultar | yfpr@ﬁer ahibstandeeast 900

and very parv&ﬂf&ﬂ anly RIRIALRP prl09Q W!ahh 20n1Hec 8P norRel d mpguence

i ndi cat ed in Se 2. A further aspect of the present inventionis a
gl ycosyl Shy dFf s ef Ui it ke sdffilenddeagegsiafd  IdaststeumIeat | east

70% preferakdyidtd £asioB0%i ddwide Pakhingul ebvaueheaSE;o&@%gpaiél alarly
preferably at | east. 950 and ver %Z.I’tl cularly preferably 100% wi th the

am no acid %ﬂ%@?%‘ﬂ%%t%‘&’? q. 3. A further aspect of the present

invention is a nucI e| c 30 acid codi ng for a glycosyl hydrolase whose anino

aci d sequencg, a}%py 70%, %? et{ablyr%ag]é?e%et 80% |n rSticuOI r at
r a 0

| east 900, par |cu arI ef er | eas and very yar ticul ar y
preferaﬂ;py 1oo0mneledically orehet@ﬁ Pire tadinso vl dthequencsdonndiiddt ed 35

in Seq. 1 toa3, aRfi¥BPSK B8W RO ACHN SSOMENSRL €0BRY! S%oeepq;etldﬁyl% i's at
| east 70% pref erably at least 80 O, in particular at |east

particul arl ytr et er@bPyP atareV@@%F@Bﬂ‘.’&??hedﬂbYPCﬂaEIF‘@Q/ 1&@@0 mapa
| east 950 anghtvegen ParddatrddhanPredesall yed 0990 Aleaht codbdy o one of the

am no acid sequences indicated in Seq. 1 to 3.
15 For the purposes of the present invention, all enzymes,
proteins, fragments and derivatives are, unless they
need to be explicitly referred to as such, included

under the generic term of proteins.

20 Vectors mean for the purposes of the present invention
elements which consist of nucleic acids and which
comprise as characterizing nucleic acid region a gene
of interest. They are able to establish the latter as a
stable genetic element which replicates independently

25 of the remaining genome in a species or a cell line
over a plurality of generations or cell divisions.
Vectors are, especially when used in bacteria, specific
plasmids, that is to say circular genetic elements. In
genetic engineering a distinction is made on the one

30 hand between vectors which are used for storage and
thus to a certain extent also for the genetic
engineering operation, called cloning vectors, and on
the other hand those which perform the function of
establishing the gene of interest in the host cell,

35 i.e. making expression of the relevant protein
possible. These vectors are referred to as expression

vectors.



5 A further aspect of the present invention is a nucleic acid which codes
for a glycosyl hydrol ase and whose nucl eoti de sequence agrees at |east 750,
at |east 80% preferably at least 85% in particular at |east 90%

particul arl ywepre3As41y7at | east 950 and very 10 part irod/®E02 /U419 abl y

1000 with the nucl eoti de sequence indicated in Seq. 4. A further asTpect of

the present invention is a nucleic acid which codes for a éﬁ C

hydr ol ase and whose 15 nucl eoti de sequenge agrees at | east 50% at |east

600, preferably at least 700, in particular at |east 80% particularly

preferably at |east 900 and very particularly preferably 100% w th the

nucl eot i de sle%uence i ndi cat e urt her aspect, of the present
S

Je gﬁi n_Se 5. 20 A f

i nvention i nucfEM - HEi a° Y%Eycgaegnf EP2XMG1 VOOSYI K Froledd & whose
nucl eoti de segueroe atpdesedt fmwast B0, atideastcitD0,omr eferlaatyidet | east
800, in partj t a : iC I bl I t 95%
and verypparét(lg u%é?? ﬂﬁe?é?ég%%gol{)@%% hq{nﬁ)é‘}rynucg:f]ggﬁ%ge ‘Z%g%}én%?e

i ndi cated@ i dSeepiged A ffP¥rhercsspeée of inhe peasgat livnvemdamssidle

gl ycosyl 30 hyehiodsse. Wwhirglsi s ;eRIiRIDI &ty ope ofpuABEEa¢9Reekvatdve am no
aci d exchanges from one of the, apovenenti onedﬁgl ycosyl hydrol aSes. A
further aspedfafltdle prb¥ahedi hvehtP¥nories repkeas3sts &be ddtisiii ng and

i sol ating nevhiptiycesy hydrdmsasieaiiah iise chataelleriggdtiont hathis WO
03/ 054177 PCT/ EP02/ 1421 206PCT - .18 nmet agenom c i S ohtained
from vari ous ha ?ta]fsge%) H&E?& et agBASM Eg%)l\lAeIi%}g@%bcﬁtoaf@éiW’o gﬁ Sui tabl e,
in partiléul aacthecieyi al thel oant Hosysteni@nths) dihe tgene duldstarat epr oduced

in this way | i d to a screening for new glycosyl hydrolases. 10 In
an irrportanté%%(fs)%%il%{nf' of the method of the invention, the biodiversity of

the nmetagenonic DNA is determ ned by PCR typing using glycosyl
hydr ol asespegidh C aPCRombA FES Sn ARE kSUDSEOHEAT SLAHEREE NG 1 AgNeY i@t NG a

mul titude of gene fragnents (PCR 15 fragnents) which cover one or nore
sequence spa%%%‘?e%%sgllﬁ)cg&ﬂ W]‘Wﬂ%‘?%&% 8F HE NN T oRCARGBCEedH

provi dedsby tieansroteihe artibpdcohstibieranyent wdhh 20eAamattinteat. Which is
(s0i ). The £o; f=5as0r BeE g8 Paralle  H LT eroRREIREEST: A8 S Tea
wor ker, for exbepret dppedtandsméshasifeaided redueedailngsinget. THe ddle is
then chem cal)y fi pestedn ANt ddi®e sequences in turn account must
be taken of both complementary strands and all three
20 possible reading frames in each case; likewise the
degeneracy of the genetic code and the organism-
specific codon usage. Alignments are now produced by
computer programs, such as, for example, by the FASTA
or BLAST algorithms; this procedure is described for
25 example by D.J. Lipman and W.R. Pearson (1985) 1in

Science, volume 227, pp. 1435-1441.

A compilation of all the positions which agree in the
compared sequences 1s referred to as a consensus

30 segquence.

Such a comparison also permits a statement to be made
about the similarity or homology of +the compared
sequences with one another. This is expressed in
35 percent identity, 1i.e. the proportion of identical
nucleotides or amino acid residues at the same

positions. A broader definition of homology includes



25 DNA present in the sanple extracted, for exanple as described in the
publication by Zhou, J., Bruns, MA , Tiedje, J.M (1996): "DNA recovery
fromsoils of diverse conposition", Appl. Environ. Mcrobiol., volune 62,

pp. 316-322.wa80Ipws4sTTRENiNng in step c) is preferabl porgmeoay 181y
selection for glycosyl hydrolase activity, for exanple by selection of

cl ones which forma clear zone on starch-containing agar pIHé)t5@§.6P§§ Cl oni ng
systens suitable for carrying out step 1y .are known to the skilled worker,
for exanple Escherichia WD 03/054177 PCT/ EP02/ 14210 HO5206PCT - 19 coli

and StSr ephoms@scbhglégagga almtpqcalhf_.S@icBigkbhuﬁFFisn ialdg&ﬁwnva@agt?hmm fungi,

e.g. Saccharomyce ndi da, , Pi chi a, pergillus and_others.

screeni ng int%%Ep%éfncéﬁ*xﬂohév@FFcﬁﬂﬁj%ﬁﬁﬁ%ﬁ??@%’OEPC y%%ﬁt nts

hybri di zat i cransberg nErddbhesbbasedcmplicdhe ghoviesiant | omedyRER f pagreniys. The

probes may i&&@{% Siﬁ@fx?icﬁ’@aflefé%fgnyom a single gene fragnent or else from
he € rof

a plurality, Tn xtrene cas om an 10 undifferentiated pool, of PCR
fragment . A mini mrum honol ogy, which depends on the hybridization

condi tions, ps,RESESSAr YofOoraf PesifhMenteagki 0RheSCHERRINg A gene dibrary
with a probe which is derived 15 froma si nqgr;,e, previQusly known enzyne
gene great | yIPeERIRGt 2 t REEBHIYUR h H2E verttS MR P0Gl veéRAGhes to

be found. |Inigttedeso el aleianddndwhiehgeaes whbclhoar elactwad | Yoypr esent
in the gene |libra .including.thqgse.less.closely related, it i rthwhile
20 to use a REFPTETEEORE 1 SBALVAABEL BORpGAPPRoR okl IRs: 1eeud t Fbe

char act é0i zetdakingegaicbubtit othi hl efbenpassiat ijparst ewdehrisgasnl aitge as
possi bl e of f@fe§§1qyer1%%i§rﬁ\?\i’gﬁ'l 250 SBL £G4 0B £0f i ng{gﬁm%gge%\}fe‘)ﬁ

enbraci ng a sequence space ichis as large as possiblfe takes place as
descri bed i nhyrpophedicalilnipogsgpler PRCHEEPO N@eBAPLe WAPERS| & iRftdipor at ed

herein by re{grenGe 38qlbhéei Ssid OWed WSt an@RPr ORKIAL SmbYoanalksi s of
t he sequence of individual clones_found, checking of the open reading frane
(ORF) for cofpléeRreds Whardt det Bt hf n&SIGT ofuketgRhta hynoiBgE1 55
| ndi vi dua , By§es expioessett €1 omes asdnobeadi dehenigaldty ehar atitfefd Zadt and
investigated for their stability in respect qof, for, ex le. p
{enper atr o BRG-CLUEr 031 DoFPA PCRAEPOS TR2 18 B obRPCSo5h Pror 3
sequence space of four different amino acid sequences.
A very large sequence space 1is obtained if further
homologous sequences are found for each individual
20 sequence in a space. Sequences of very low homology can
also be recognized as belonging to a sequence space via

such high homologies existing pairwise in each case.

Homologous regions of different proteins are those
25 having the same functions which can be recognized by
agreements in the primary amino acid sequence. This
ranges as far as complete identities in very small
regions, called boxes, which include only a few amino
acids and usually exercise functions which are
30 essential for the overall activity. Functions of the
homologous regions mean very small partial functions of
the function exercised by the complete protein, such
as, for example, the formation of individual hydrogen
bonds for complexation of a substrate or transition

35 complex.



formul ati on conponents typical of washing and cl eani ng conpositions.

A ycosyl hydrol ase-specific PCR prinmers which can be 5 enployed in the

met hod of the invention are those which bind to highly conserved regions of
the nucl ei c woia3d/es4iny for gl ycosyl hydrol ases. The ROT/BERO2)i14R1L0y Sites
shoul d additionally flank a region which codes for a protei q; havi ng
as few as possible | oops 10 of different |engths. Suitable%hizﬁgga

hydr ol ase-specific PCR priners are espegially those which bind to nucleic
acid regions which code for those regions of the glycosy hydrol ases 15

whi ch are grﬂblf)edth@ digiwetdosd i Nnbty a,m@uncbﬁé\@erctat abhpblecabtyoacti e

resi dues. for exanpl f.or the reglogs at C ternlnal end of

t
(3-pl eated s#%%? %?n(s 6?é§ied eet 4 and cﬁb? ¥ eat ed Shgetr 2. 20
d ycosyl hydthbsedsp@tlémcséfﬁepingeps WNAChcaaﬁnbegénpmdy@¢quﬂﬁxnnaxly

preferably i % nB%@@%éNﬁﬁf**%PV%9559@o§ﬁ§nEgg§%Aéfgf¥b'Helﬁ@l%.1 Wi th

very particu ar ref erence e prinmer pairs and GEX 23/25. 25

A nunber Sof PEReEFhghertescidedr i Fiyl BaRRuéfte LFRBVIFLINY yESSDEShyidY ol ases
has been proyhded whéhqbberahdtetnkieriBthed ekehlehhRvenkie®n.p13k<b0 DNA

sequences have been_ provided b ans of the priner par . 2 /26 and are
listed in th%ts\éaﬁ%ﬁ&é FFE‘??n@g’un er FB8™s et'olfong.heT?flé"&gzx i’

sequences cowmes@osdnégtiOnthesedBNAcsequebiea wmdeeMumiﬂradﬂuyﬁmmuence
l'i sting under 7.to uences hav r Qvi ded by neans
of the prlnev g?rghéEXE5%7§ Or?%§£mb%§g 'baﬁglgg 5%&1 g%) 1054177
- 21 PCU EPD@hJ42 100 HOS206 PAE tate lrnespelblnntuhe skgaentekén stdl®geunder | Ds
206 to 304. t%?%;t%ﬁ@ é@%%%ﬂ%m%aque%@ewttllant he lhries RId MRIFLAMY nations

cover essen e sanme DNA segnent, they are treated together bel ow
and, where appr épri &te, H?WRQ%W%éﬂftEh%sPEERQBFZBPPéﬁcéFﬁﬁpl&1%? afhe ani no
aC|d sequencggtgeif§sggggyng to these DNA sequences are listed in the
sequence listing under IDs 107 to 205. Production of sequence alignnents of
the PCR fragnents 10 resulted in consensus sequences which represent this
sequencdsspagewevepar tscypacdasd hel ®of dekughbheesaspect seaf chirveg poésent

i nvention are therffﬁre ngﬂﬁyl ngygﬁﬁ§3§ gﬂlggagreaégdge Legarded as 15

represent ati Y88 of the Skquence Spaces represente c¢onsensus sequences A
and B or of tdentéflentéospacaxseipesentddriePyeonsehsusswiagisirigslyy and C.

Consensus segugnggs Q’xucq’el% apd;§ A&uAaRiLd edrhis2Q Hidir gsaset Ofcgc and in
the sequence |isting under SEQ ID NO 305 to 308. There js onl ery little

variance in EheMBbRsE¥ASUSONEREERCES dRgkhe i HGY hﬁﬂﬁ%QE%? %1 123
(A), 1-80 are sufficiently well known from the prior art. This

term includes for example also PCR-based methods of the
invention for identifying and/or obtaining new genes
from a collection of organisms or nucleic acids, which
are characterized in that PCR primers having a variable
25 3’ region and a 5" region with high homology to

corresponding regions from known genes are used.

The performance of an enzyme means its activity in the
industrial sector considered in each case. This 1is
30 based on the actual enzymatic activity but also depends
on further 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, in
35 particular synergies. Thus, for example, when
investigating whether an enzyme is suitable for use in

washing or cleaning compositions, its contribution to



25 114-121 (D), 1-12, 102-109 (B) and 1-12, 72-78 (C). This enmerges from

t he PCR-based nethod which is described hereinafter and in the exanples and
whi ch was enployed to identify this sequence: these partial sequences
correspond twoto®/@»&LTEgi ons onto which the 30 pri nercTdEPORyad2iar t he
anplification have bound. Depending on the stringency of t?@ G ndi tions
under which this binding takes place, it is also possible P28 dr ent

nucl eoti de sequences to be bound and .ampdified; thus, with the
conparatively |ow selectivity 35 at these positions, the DNA obtained as

product doesti®t wagha@oCodp! eflelayiwid hpéhetotraptat &f For doips siedasen,
protection is sought in particul for the 03/ 054177 P EP02/ 14210
H05206PCT - 2™ hneF par f”ilg reg%?befrthec%%%%%%%t%equ‘éﬂ s wi%h
corresponds ¢conshdepadi t iFom beimemms t hedseguente aggnerstsidredi tht é¢ above.
5 Conpari so ihee 1 LRo Agi equenges ' r f4yagment s
with the en[tr)(ls)%fs l?netﬁ%%%@m%%@%a?ﬁ%ﬁmﬁg%Kg??gngqngcggetlg?% 5{

Bi ot echndl og§P Tt HrbF ¥t P¥n tRCBR1ANgEI stial Mo etk eBietogkalhhChBatifesda,

MD, USA) conthéw® poatséheysgéeialily panbsal ndfr segeenessyof gl ycosyl
hydr ol ases. The result of this conparison is shown in Table 2. Al so
indicated therein in each case are the database entries nost simlar to the

partial sequencesstoughecand f hehdbpdegeae afndwommilqagyi bebwegdyddwse two.

Conpari son v%tc@r(g e_sequences deposited.in the database shov§ t.hat .t he nost

simlar prot &l hisnave I"evels oft 8rro?%lg(;i/ of° B4 (S?Fﬁ%? p%li r lff‘/sis)
identity0 and5®10 &pri derspai B0/ 260 refehiTheseatani heaati d8S&querices 107

to 205 defi c p i ghRsr ep. rts- f ot

sequence snggae djgggyifﬁe%%yqt%%éswgo%gehsu géﬁ%éﬁ%@?w‘%ﬁ SE%% N%et 307 and
308. It is itR¥edI®n ¥R picaerPoBtseBhar Py Grrafiegeddtyi oh00Thukithevery
poi nt i n thishSegHensecasPACEhEPhESENhEidabadt il ssgguence of the
invention. In other words, all glycosyl hydrol ases whose am no acid
sequences can be honologized in a partial region 30 with the consensus
sequencédd WA hfGEthéD BEped070andhd0Preardthaneentiibhi 4 sr @gigdiycardyl am no

aci ds whi ch g ) ocal ed,al.d he,aper opri gt & psltdonain.one of these two
sequences, ar® clai nmed. h|neth| s sense, they Tan e fPaced back M any
position of ¥hts part tleaste Sf0B5 thweskesdyuences. lege03//0541774n

particular at least B80%, particularly preferably at
least 90% and very particularly preferably 100% with
20 the amino acid sequence indicated in Seq. 2.

A further aspect of the present invention is a glycosyl
hydrolase whose amino acid sequence agrees at least
60%, at least 70%, preferably at least 80%, in
25 particular at least 90%, particularly preferably at
least 95% and very particularly preferably 100% with

the amino acid sequence indicated in Seq. 3.

A further aspect of the present invention is a nucleic
30 acid coding for a glycosyl hydrolase whose amino acid
sequence is at least 70%, preferably at least 80%, in
particular at least 90%, particularly preferably at
least 95% and very ©particularly preferably 100%
identical to one of the amino acid sequences indicated
35 in Seqg. 1 to 3, or whose amino acid sequence comprises
a part which is at least 70%, preferably at least 80%,

in particular at least 90%, particularly preferably at



PCT/ EPO2/ 14210 HO5206PCT - 23 Further aspects of the present invention are
therefore gl ycosyl hydrol ases whose am no aci d sequences conprise a part
which is 960 and increasingly preferably 970, 980, 990, 99.250, 99. 50,

99. 750 or pawoie3fe8417D preferably 100% i dentical toPOTYRP02/Md240
consensus sequences with SEQ ID NO 307 (B) and 308 (O, or 3@&}6@ Ttraced
back in any honol ogous position directly to one of these s@c? .~ This
applies, as described above, in particular-over the partial region 10
corresponding to positions 13 to 101 of consensus sequence B, or 13 to 71
of consensuslesstien96sC. dndt heergspeastsc iofullarel \pr eseaterapent | A00& e
therefore glycosyl hydrol ases e am ho aci d sequences canpy.ise 15 a part
which s 990 SRR T kgl AUy T ares abhyTea0e da SHETEEES " JRE G4t %0870,
99 0 or partimubeq! yl ptef@rably 1000 identical to one of these consensus
sequences with SEQ ID NO 305 (A) and 306 (D), or can be traced back in any
honol ogous position directly to one of these 20 sequences. This applies, as
descri be@ abbvéurthepapepregitacfofdre theerirti aPverbion é6r RedPidiitg to
positions 9 40id1wnalcHCOBEGBSUSE SeqHENgBycody1 Ihlyarblasel seasemuse
sequence D. 25 f\ fur%her SBECIfI c aspect of_ the invention._is a %I cosyl
hydr ol ase whOie!l & H® aBfdUERGReAGE SESmA sE2 S partr wAFchePStai® Yast 920,
in particul aprafetslasy 940, 1qaef eBért i alh ypatrtlieadtr96Q, peefer &y, at

| east 990, particularly preferabl 0o j.dentical to,ene of 30 t m no
aci d sequen %E#ﬁgﬁlgﬁ%ﬁ urPdreer@eaJE%)ﬁ)% I\IOE".JC 7 ELS%E& i%gﬁart?%%l arvq%\}gr t he
parti al l0egi parcbevkaspbndi myafeysdslivt i oh809 t witiB3 athber dimiy ltew ttilge

consensus seguense-of 1 ERLADN0;,3884, 3% A further specific aspect of the
invention is a glycosyl hydrolase whose am no acid sequence conprises a

part which is at least 92% in particular at |east WO 03/ 0541 77
PCT/ EPO2/ 142ﬂ,0fh@53@§P§EFec%4 of94%e poeéesent iabbyt abnl easta M1 guref erably

at | east 990 rticular referably 1000 identical .to one of the am no
aci d sequenc%%f néﬁ%’edcéﬂgér FD ‘N%’c‘?s}f E‘é’,drior}raﬁ%t‘?%gl GFer the
partial l5egi pucbecbidespendenget agresist iadnsléadio 104%, aetoddiasy tadhe
consensus Seﬂ?&?&a}?iﬁ%@ | D10 303 Ailfélr:]bg\li}%ricl g%g'efaltc FIREEL Qs the

invention is a glycos ydr ol ase whdse no "ac quenceé conprises 10 a
part which iBapBbcularpurt iRtdEerakly eastt 97%peapitef ePRAt i adnY atvdmast 980,

preferably ab.least1999y paddailaily piehsr ablptrl00gntdentcalodone of
the am no acid sequences indicated under SEQ ID NO. 107 to 205, in

particul ar ov8AUERES paPeiaRtPEegiBNSEY: cBrresponding to positions 13 to 71
according to the consensus sequence of SEQ ID NO 308. A further specific
aspect of thg ENYeALLoR LRt Uy oasy! pDugLel a3 10088, 2TNG ASlsh seauence
acid which codes for a glycosyl hydrolase and whose
nucleotide sequence agrees at least 60%, at least 70%,
preferably at least 80%, in particular at least 90%,
25 particularly preferably at least 95% and very
particularly preferably 100% with the nucleotide

sequence indicated in Seqg. 6.

A further aspect of the present invention is a glycosyl
30 hydrolase which is obtainable by one or more
conservative amino acid exchanges from one of the

abovementioned glycosyl hydrolases.

A further aspect of the present invention is a method
35 for identifying and isolating new glycosyl hydrolases,

which is characterized in that



20 a part which is 960, in particular at |east 970, preferentially at |east
980, preferably at |east 99% particularly preferably 100% i dentical to one
of the am no acid sequences indicated under SEQ ID NO. 107 to 205, in
particul ar owero3he54E7Ti al regi on 25 correspondi ng t ROQIYERO2011421® t o 101
according to the consensus sequence of SEQ ID NO. 307. Af tr} r ecific
aspect of the invention is a glycosyl hydrolase which is OE{OE?I ??a% by one
or nore 30 conservative anm no acid exchiegiges froma gl ycosyl hydrol ase of
the invention. A further specific aspect of the invention is a glycosyl
hydr ol ase whi ch can et aptadmed byNds desi valitzdineon, fragmertaatiioars,

del etion nutation or i nsgrti on nutation of a glycosyl hydrol ase as cl ai ned
in any of clains 1 t¥%' 3514 to 21. WD 03/054177 - 25 PCT/ EP02/ 14210
H03206PfCT A further speci fietagepeoticof B¥e i asentsubclianed nuthepc a&cid
coding for a glycosy ase ;who j id g conpry a part
which is at | east 96%1,1{‘?’%6%,'[){1”1}“{2”'5%@{;{ eéglgt B%g,%g?g?ére%dﬁﬁ? atp

| east 98% preferabl §yatemeaz®d990, particularly preferably 100% i denti cal
to _the consensus §eaueacegohe SEQibPaNY. 388ducBdparihi Cithak ovwely t hg parti al
regi on correspondi ng to,$osi%i ons 13 to 71. 10 A further specific aspect of
the invention is a ntdPeretadi d*RodPngSEEFSRGPy c sy Wa’rolg;lé’ecqmése ani no
acid sequence conprilksedralpaes.which is at |east 960, in particular at

| east 970, preferentially at |east 980, 15 preferably at |east 990,
particularly preferably 1000 identical to the consensus sequence of SEQ ID
NO. 307,100 n partéacul ampoveantheepaptiimentegiodn dder esedhdiong afo gdsd ti ons
13 to 10I. 29nfe$y£${?er t$REGL {4 &1 y 0b £t NG d YRS §Oflorh B apRrc!gd ¢ acid
coding for a glycosyl’ hydrol ase ose dm no, acid sequence conprises a part
which is at febermbned jhypaf¢Rcutwring 'eus?9 940l YGRBfer dntdT0435St | east
96% preferappycatiteaspc®0 prpaidrscul anby psebesqbéyt 100062erdany,i cal to
t he consensus seguence of SES'I NO. . 305, in 8arti cu#ar over the tial
regi on correSpBRERhY o Fosi 94% 1f§1. AIPTFt het TRPBETFF ¢ apect of
the i nvartt i oAiragmanhsl| ehtcBOcaced ondi ng horeasghyensyl shydesl ase whose
am no aci d sequence conprises a part which is at least 920, in particular
at |east 94% preferentially at |east 960, preferably at |east 99%
particul arl yTheefelwbdgyy100tydueiaseml afo the cdhvsensuonseencesstn SEQ | D
NO. 306, 35 #909%&305&,%&3%?okheheaﬁl&tﬁbdr 89i PRCORLEAROBAL NG tO
positions 9 to 113.

20 A habitat which is preferred according to the invention
for obtaining metagenomic DNA is earth (soil). The soil
samples are processed in a manner known to the skilled
worker, for example dried and mechanically reduced in
size. The sample is then chemically digested, and the

25 DNA present in the sample extracted, for example as
described in the publication by 2Zhou, J., Bruns, M.A.,
Tiedje, J.M, (1996) : “DNA recovery from soils of
diverse composition”, Appl. Environ. Microbiol., volume
62, pp. 316-322.

30
The screening in step c¢) is preferably carried out by
selection for glycosyl hydrolase activity, for example
by selection of clones which form a clear =zone on
starch-containing agar plates.

35

Cloning systems suitable for carrying out step b) are

known to the skilled worker, for example Escherichia



WO 03/ 054177 - 26 PCT/EP02/14210 HO5206PCT A further specific aspect of
the invention is a nucleic acid coding for a glycosyl hydrol ase whose ani no
aci d sequence conprises a part which is at |east 920, in particular at

| east 940, wefe3L0s4R¥Vy at | east 960, 5 preferably @®&CH/EPG2/AN210
particularly preferably 1000 identical to one of the am no g%q}%e%uences

i ndi cated under SEQ ID NO. 7 to 56, in particul ar over theH?? C regi on
corresponding to positions 9 to 113 accpyding to the consensus sequence of
SEQ I D NO. 306. 10 A further specific aspect of the invention is a nucleic
aci d codi ng &6l iaaghycossdp tomifedaseivhdsasambud aslsb seguéndesegonpri ses a

part which is,at, | east 92 in.particular at Jeast 94% preferentially at
Ponst 060, 15t etERabrgohy PRASEUBEG Bacti SRR VB Al Lot
identical toPbokiaf Ahecagihduachudseguenses indicated under SEQ ID NO. 7
to 56, in particular over the partial region corresponding to positions 9
to 115 according to the consensus sequence of SEQ ID NO. 305. 20 A further
speci fi c SaspBle¢ SFrEABINAVARL iSHPH Cla PRkl eheWar¥eH/ c8difRg PRorcar stk osyl
hydrol ase whese 8k N 1anifl BEEHEACEa EOORT LSERHgA fifHe WMbEHed S 0A6G&hd N

ti | to | t 970 tiall t | t 98% f bl 25 at
Peast 99% pARTERFAFTSeRerERabt §2PBB0L b e aP PR Shd et the Wiitho aci d

sequences i ndasat éd uddei v&EQ fidonNGa |0 Adle 285nei rf yeaytaraul ar @deve t he
partial regi orres%g@% posj ti 13 ac in t
consensus segg%ﬁceaof 51']%% 3 Jé %EA feu)}rftorhecz,\réIe sp%%% [ cggéglec[g%of t he

i nventi dl i suadhfiféeent detedcpdphg 6brPEGRgEyegmgnthydr ol ase whose ami no
aci d sequence conprises a part which is 960, in particular at |east 97%
preferentially at |east 980, preferably 35 at |east 990, particularly
preferably 1BOBLPdBHT dOMAHOIe HH GhedafPds abld tequukies!ldii it ed
under SEQ | DodRuitOdnsp 205, hBecpakhikgul @orover tdesipanrtd alrdegiigh. WO
03/ 054177 - 27 5 10 . . . . .
creening a gene library with a probe which i1s derived
15 from a single, previously known enzyme dgene dgreatly
restricts the breadth of diversity of the positive
clones to be found. In order to be able to find the
genes which are actually present in the gene library,
including those less closely related, it is worthwhile
20 to use a multitude of probes whose composition does not
need to be characterized in detail but which encompass

a part which is as large as possible of the sequence

space.

25 Selection of suitable probes for embracing a sequence
space which is as large as possible takes place as
described in DE-A-101 31 441.8-41 or PCT/EP02/06842,

which is incorporated herein by reference.

30 This is followed where appropriate by analysis of the
sequence of individual clones found, checking of the
open reading frame (ORF) for completeness, and
determination of sequence homology.

35 1Individual, overexpressed clones can be biochemically
characterized and investigated for their stability in

respect of, for example, PH, temperature and



corresponding to positions 13 consensus sequence of SEQ I D NO

PCT/ EPO2/ 14210 HO5206PCT to 101 according to the . 307. A further specific
aspect of the invention is a nucleic acid coding for a glycosyl hydrol ase
of the i nverm®od3/@54177her specific aspect of the i nran/BER03A4RI0cC] eiC

acid which codes for a glycosyl hydrol ase and whose sequengﬁﬁgﬁvﬁ%g}east
800, preferably at |east 900, particularly preferably 1000 to one
of the nucl eotide sequence indicated ungler- SEQ I D NO. 57 to 106, or 206 to

304, preferably in the positions which are not specified by the PCR priner

sequences. l1lboAmfiLathen spepbheataspsgticefl tde waykrhhgoands dreaning

oligonucleot(i:gﬁE %EFﬁéﬁgicular a PCR priner, having one of the sequences
indicated in 309 to 316. Further aspects of the invention are

described in 20 clainse 37 to 68. Nucleic acids which code for the variants

possi bl e accgfdingyio f &1%%35&15&%3@% g&ﬁrﬁ’@rg% yeed angqgeeral ly

known net hods. ™ For™ exa the "Lexl kon der Bi ochem e", Spektrum
Akadeni scher €Nt PEgd B@thﬁ meghod gfeddst dnviemtiorumE el thase sgviclyy,

nmet hods for genaove Sfylnj}msléo@éepl)@daméguan\éoldmetﬁe BRc1332¢- 228.d4 he

I h t b fied th
General |y knOAR BBaI FOF syRtTT TEh S0/ R HE et asl Mgt e epipr GRS | n

codon usage shaeactsrdwsitd cadfiipaohatlyarflgeriera. ddgien pebkschl e:didp_senpl oy

for this_purE8§e adgrﬁggyené%gﬂﬁﬁtaggvgﬁ edje 5Qo§§s§%€|60 g for 35

exanpl e in thé man Sanbro k “@nd Vantat ar cl oni ng:
a IabordﬂbryOﬁaﬁyéfé¥eGbl@689thﬁg Har bor Laboratory Press, New York, 1989.
It is also WO 03/054177 - 28 5 10 15 20 25 30

Suitable glycosyl hydrolase-specific PCR primers are
especially those which bind to nucleic acid regions
which code for those regions of the glycosy hydrolases

15 which are grouped in direct wvicinity around the
catalytically active residues. Thus, for example, for
the regions at the C-terminal end of P-pleated sheet 3,
of PB-pleated sheet 4 and of P-pleated sheet 7.

20 Glycosyl hydrolase-specific PCR primers which can be
employed particularly preferably in the method of the
invention are those listed in Table 1, with very
particular preference for the primer pairs GEX 24/26
and GEX 23/25.

25
A number of PCR fragments covering a sequence space of
glycosyl hydrolases has been provided with the aid of
the method of the invention.

300 50 DNA seguences have been provided by means of the
primer pair GEX 24/26 and are listed in the sequence
listing under IDs 57 to 106. The amino acid sequences
corresponding to these DNA sequences are listed in the
sequence listing under IDs 7 to b6.

35
99 DNA sequences have been provided by means of the
primer pairs GEX 23/25, GEX 36/38 and 210-211/25 and



35 possible to use a exchanges into DNA. PCT/ EP02/ 14210 HO5206PCT PCR to

i ntroduce individual base The gl ycosyl hydrolases of the invention can be
further optim zed for exanple by chem cal nodification, directed evol ution
or sequence wWbub3)Y0bhg1d? t he enzynmes or enzyne fragnermcysABRPOA Alal21dy el
proteins or fusion proteins (hybrids, chinmeric proteins). kﬁgﬂggﬁggpomn for
this are, for exanple, the nethods of directed evolution o i ke
"“I'n vivo honol ogous reconbi nati on" (zZhang,-Y.M, Buchholz, F., Miyrers,
J.P.P., Stewart, A F. (1998): "A new |l ogic for DNA engi neering using
reconbi nati oarén 1Esahker i €hi aeol séqudlate Ganatiimes, undeumE 20, 2pp. tk23-128),
" St aggered e nsion progcess StEP' (Zhao,, H. ,. G.ver, L., . Shao, Z

Af f hol ter, J§§«$ %’HSgd?EE. Ei.eqtljeﬁﬁ@%: p.r%lluggﬁll grl\ézivéclhl?t it(%]ﬁ: ey 5 l<'§1ﬂgegrer ed
ext ensi on processnéStERy igpwan r esseodnbilhat i one , sHae. BNBt ectomsEnt, vol une
16, pp. 25B- Y o i m ordi I GFRa 5%%% .,
Gver, L., Afﬁ%%d?rgéEQQ?EgSSqbagﬁgggoggﬁgﬁfﬁ%%'n vitroéﬁggbnbiggfﬁon: an
ef fective tobefevredi fectiso X?ei/caﬁuf%",slmg%i%m(:?a@ REYNO \Aftithe 26,

pp. 681-683} seqiic8buf £bipEspbSi ATl to Whdse (1999) (sedtamiskbevalng i on of

a protein in vitrqQ b shuffling?, Nature, vol ., pp, ~389-391) and
"Mbl ecul ar b}ééﬁ?ﬁglx(Eggé?eﬁgﬁ??ev@ﬁﬁﬁ}nﬂ1?ne?5erggLfggBE§n%9§NI, Cherry,
J.R, Borchert, T.V., Stemmer, WP.C., Mnshull, J. (1999): "DNA shuffling
of subgenom g_sequences of subtiljsip i otechnol,~p V. 7, pp.
893-896). Th raﬁg&%&?ﬁ ﬁgdrscﬁqglseélsceofamt%%rh?é@%% ?Q%n%g%n Pgé{ pr oafuﬁeirét in
particulldr doesnytstoriage copssnabisl i geqsefiors exdyviplhe fepnedenat utaits on,
deconpositio i pact.j i gn, - e h physical effects,

oxi dati on orgggg?ggéyékéeglﬁgngﬁgEcgggg?gcgthgﬁghtary WO 03/054177 - 29
5 10 15 20 25 30 35 or nutually also used. PCT/EP02/ 14210 HO5206PCT
enhanci ng Comkﬁﬁékoﬁ%ﬁ@kt%t ¥ |4 ier srasenOngngeadpoal asteabind zefsrar e
reversibl e pr?tease in ibitqrs such .as, for exaggle benzanigggf
hydr ochl or i d81XRASYEupE¥ETRLa565ax, "IHsh ¢ A&F dstOboPEni ¢ S4AT#E sl¥s or
esters tlter epéprpephtdeiabdeyfdesher spunenrepempades i meplretensesucin as
ovonucoi d or LE] i lisin 4 nhjRitor r r Jamliar S,
stabilizers g?@S%l&E{ﬁ% ;sl%é%ﬁ&%ssu%hggg rrETSDr?o%- ggl E:Egt rsiegﬁ%lﬁ%l - andé]g'a

- pr opanol ani neprabephati éncapbekysie sendsnapst 8 ahd, Cdi car boxyl i c aci ds,

| ower aliphatic al cohols, but especially polyols such as, for exanple,

gl ycerol, ethylene glycol, propylene glycol or sorbitol. Calciumsalts are
i kewi se useHPN8BBAUES, SEBRCRR DI, ghlc?un@%%eﬁhtérér daPerhRf ot e,
magnesi wy saktgurasWsdeovar iagldy ief R Weefsrsch assidpruexanmey 1o gnin,
cel | ul ose etggrs 53% a 'ges or water-soluble vinyl copolynmers, in order to
stabilize th en§9 érgb ration in particul ar agai nst physical effects or
pH vari ations. Reduci ng agents and anti oxi dants such as, for exanple,
sodium sulf! §Re06 reduehig SUgRrs JiRGIRASFathgskabl | bneofcdieepigiel ns to
oxi dative deconposition. Nunmerous possible applications established in

i ndustry for SGAVEBSES BYROFSI adds Pé’rsétlli%ltse&‘lqg afghudl & Kth(Asy, ot/

exglrrpl ﬁ’2d5 Bela?ﬁhz"ll &edyys,g(r ilEJlZ?gg)éUB_SI%GQE (ltmei 5nappllilcz:a,fi gns7gby (¢t . Unli g,
publ i shed by W/l ey, w Yor : e owi ng conpilatign iis npt to be
under st ood aSPaSdeffHitGsRe |§RAM bﬁ?ereBF§§ ﬁ??ga §@E§8ﬁ(ﬂﬁhﬁCQhel%ossible
i ndustrial usescrtbedl theirkeiaagtge tmat iimndihd duoampred edmd wlylaly wais si de
the range of sim|arity ar it e,..because eir | C sl

particul ar a%ﬁ/lbg]@%fjc,)éﬁr ogLedrsetlillltels fortrﬁhsg ;%Edq"?%noén%l atprg |éc(at %ﬁtslélgt
expressly cl aeaegnkeseiapr nes@smdartec the DNA regions onto which the

30 primers employed for the amplification have bound.
Depending on the stringency of the conditions wunder
which this binding takes place, it is also possible for
different nucleotide sequences to be bound and
amplified; thus, with the comparatively low selectivity

35 at these positions, the DNA obtained as product does
not agree completely with the template. For this

reason, protection 1is sought in particular for the



WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT - 30 hereby included present
invention. in the scope of protection of the One enbodi nent of this aspect
of the invention are 5 washing and cl eani ng conpositions which are
characteri zedbi 0310B41They conprise a glycosyl hydrol &3 /EPo2yd4210ent i on
or a derivative thereof. 10 15 20 25 30 35 One inportant ar%g ?{ Zﬁg of

gl ycosyl hydrol ases and, in particular, anylases is that a4V ak
conmponent in washing or cleaning conpositzions for cleaning textiles or
solid surfaces, such as, for exanple, crockery, floors or utensils. In

t hese appl i cathenspatheaampeadikin coictihel tyosesvass t eehneakedowh ilmh

hydrol ysis, 0 rom.t he,subs fe, car te-cant gj

cont am nat i o%ér]g%%&gg%éeci g]PI y }}?oseé%%sgjdorgn g?g%%%ﬁ I ﬁﬁgucﬂslezzaasesc,e t hey
can be used :¢onentsnisdicabéeé akdiva.or el se in washing or cleaning
conpositions. The conditions to be chosen for this, such as, for exanple,
tenperature, pH, ionic strength, redox conditions or mechanical effects,
shoul d bé optPrPZelSPBrof hehpaltPcaranrocreddi §§apeaisesmisriyed £ 58 ati on

tlo the soilifge anpck her sadasdned e.wirﬂ?s,twugér%ﬁﬁra@r alltr%” @shd Orenigitd ng and
cl eani ng conpositions are in ranges. fro or nual_.c sitions via
20C and 60C WL 88 rST AR n %Bh%%ﬂi SR ot | RSO TodY

appl i cati onsInfbemangoedi QB ,0f Naetiopbdvaninsddripdsist i on$ arteairtdf,erably
al so natchedBéthgg%angbheqxﬂglgggnkggﬁgegﬁg%aqHﬁa C@Pe“ﬁ%?!ﬁéf%ﬁé%““Sted

cont i nuousl y T h nodef n washim di ' shwashi'ng nachi nes, nternedi ate
t enper atldr essegecntred ¢hcyldedsy¥heydratasednditions can |ikew se be
designed very specifically for the particul ar cleaning purpose via the

ot her conponents of the conpositions listed below. , WD 03/054177 - 31
PCT/ EP02/ 142%oe HO§Sv6Ppcyf this comparison is shown in Table 2. Also

indicated therein in each case are the database entries
most similar to the partial sequences found, and the
15 degree of homology between these two. Comparison with
the sequences deposited in the database shows that the
most similar proteins have levels of homology of 95.1%
(primer pair 23/25) identity, and 91% (primer pair
24/26) .
20
These amino acid sequences 107 to 205 define a sequence
space which represents a part-space of the sequence
space described by the consensus sequences with SEQ ID
NO. 307 and 308. It is included in the preferred scope
25 of protection. Thus, every point in this sequence space

represents a partial sequence of the invention.

In other words, all glycosyl hydrolases whose amino

acid sequences can be homologized in a partial region
30 with the consensus sequences with SEQ ID NO. 307 and

308, and have in this region only amino acids which are

located at the appropriate position in one of these two

sequences, are claimed. In this sense, they can be

traced back in any position of this part to one of
35 these sequences.



Preferred conpositions of the invention are distinguished by the washing or
cl eani ng performance of this conposition being inproved by addi ng an
anylolytic enzyme of the invention, conpared with the formulation 5 w thout
this enzyme,wona®/osgy7Pf the conditions definable inddD/epe®Ry/14BA0d hi s
extent, the anylolytic proteins incorporated into conpositions of the
invention are preferably those able to i nprove the mashinQIQQQQQQPQﬂ eani ng
performance of a washing or 10 cleaningganposition. Further preferred
conpositions are distinguished by the anylolytic enzymes and the ot her
conponent s ael Qe SYREPELSEEI 63 lnhd OpFr&sove thecfONbAMaRAt tORSe fHHeS 15

t ak I f | e by the h | ysi duct f th | ol yiti
o1 0t i hS. bl F S L PV 3B B35t HEPSEO ABORBNPE 16f S CRpO S TRIES such

as, for exampl earsurdlactlants. ¥6r ahdi nirofrddeiigivenprefiecahlhe A¥ed bot h
in conpositigns foggkarg £ copzuRers 204 ndystri al in
product s forgfib pPP?éteQ%%%%%ﬁbr,@gﬁgeélIq%%ég%hta ?onégﬁﬂﬁ%ﬁhggg

expedi enb amifeofeesthpl ildied idenhacadt &b sonrepprdsebiteserbodinasmsisof t he

present invention, 25 Fhenvashi ng ofocl 880 NG)CUMRPSEEs one) of okhedpvention
mean all conceivabl e téPes of cleaning conpositions, both concentrates and

conposi ti onsP? otbacadedasdi tut eady FEINURIVIS thestohir EL&aPCcséd °in the
washi ng machéme Qif i Rard wasfiengeel. clraasi ngppThey, 30ad Naldudesidear

exanpl e, masq%g conppsitions for_ textiles cqgfets, or, .n tural f.ibers, for
whi ch the tet shi ny” composT 1T ¥ T s WREF accditi nd3d tte priésat

i nventi af. Theyrassondimdudes foosexaonps e, 18l stavastiihg conprsiddronss f or

di shwashi ng i r nual - di i i.tions~or cleaners for
har d eurf acet e ten as et el T gr el SbBaRePsGETRORLEROREC 2. st one,

pai nted surfaces, plastics, wood or WO 03/054177 - 32 PCT/ EP02/ 14210
HO5206PCT | el hefert BEpbeED JrealHd0p FOSPRET £ hQBnkSoHS @G cAGIRI A d O the
present invention for Fhese. Every type of washing or cleaning conposition
represents a®l¥aHdW nBHErELaERE H%@§§n?mﬂﬁﬁeﬁﬁ%ﬁ1%EQQQHﬁf%x§Q¥H¥%ﬁ%nein of
the inventi oa hastbegn edded tdes ehad Brhodige$l pf prheeprapsentoigvention

include all preseptatigns egtablisshed  in the art .and/or. all expedi.ent
presentationgﬁbf ?%é’cgﬁﬁ05§5f0n§%6f £He 5 iBREG ot hdds i e, for

exanpl e, conbB%tidestihathtar ensolbifd thiesepawdererfsorsmsddupniags iwitgel form
or pasty, whege %Bpwr'?ddf A PO 8@”@%‘30‘@9“, go Li:'éﬁ" bbY 9 RRAGERk

conpressed or unconpresse the follow ng al's ong thereto, for exanple:
extrudat es, HrarmilYeshomglegphet Poitpriched resadivaged voteh P 1E_fe

contai ners agsqhdn@sst i onthisTheaghycosyl hwdr oasesibéd pabbieyl arin _
anyl ases, are conb|$ed in com S|t|on%€oﬁ the invention for gxanple 20 with
one or nore BRFTHHEVFRFI SWNY | e@PeMtél nbAPOANRC, CAhT BRFR A GHYY ortTat i oni ¢

surfact ant s, pbseatbes, oblteadi sacif vabtosen s eacshueatal Fsos, Sbuid ders and/ or

cobui | ders, §9I¥8H;%nsﬁgigggggé§e gequestrants, el ectrol ytes, optical
a I on

bri ghteners, "antiredeposi agénts, corrosion inhibitors, especially
silver protectants, soil-release agents, color transfer inhibitors, foam

i nhi bi torss, gbragivasy dypecifiaoranghes. ¥ i M ObijerRGRH S, idVa
stabilizers, enzynes such as, for exanple, proteases, (where 30 appropriate
ot her) anyl aSt¥COFY habaslrodasey| iR #BHRe ePLaFaSEIUGN Exi GRIGISLSES

stabilizers, seppeei athycienignatst abast zens, and phhetcadaporentSekdtown in
the art. 94%, preferentially at least 96%, preferably at least
99%, particularly preferably 100% identical to one of
30 the amino acid sequences indicated under SEQ ID NO. 7
to 56, in particular over the partial region
corresponding to positions 9 to 113 according to the

consensus sequence of SEQ ID NO. 306.

35 A further specific aspect of the invention 1is a
glycosyl hydrolase whose amino acid sequence comprises

a part which is at least 92%, in particular at least



35 Preferred conpositions are characterized in that they conprise from

0. 00000l percent by weight to 5% by wei ght, and increasingly preferably
0.00001 to 40 by WD 03/0541 77 PCT/ EPO2/ 14210 HO5206PCT - 33 weight,
0.0001 to 3WDYIWI541LT70.001 to 20 by wei ght or 0.01 BRQT/BRAR/MA1fht , of
the anylolytic protein or derivative. 5 The nonionic surfa 035%05 d are
preferably al koxyl ated, advantageously ethoxylated, in part qﬁ@fl mary
al cohol s having preferably from8 to 48&«4farbon atons and, on average, from
1 to 12 nmol of ethylene oxide (EO per nole of alcohol, in which the

al cohol 10 raah caprednarbetlibhégr «r, 1pastercasd,y, pmfényébby aachdddgt t he

2-position £an I n a{nc! h La S 1 Xxture
as are custgén%rl I E}gg?gélélfs%grhk g) al'co kﬂ%f % |cg1%%% €+ h%re f'renrence
is, however,thy vemine alcdehoteqidinses at—éélgéh?dl mnﬁ@rlﬁsﬂQ né@r NPadical s of

al cohol s of Rt g ori ghn haying-h1om 1240 18¢6@r boga pt o1, f1Qdg 1@?@”13' €
from coconut, pal m tallow fatty or, ol eyl alcohol, and, on avera from?2

to 8 EO Per FRAECTHORAERMOLC HPRIEFIRRS ePhoxy | dLed 2FITHBING | Rel > for
exanpl e, ClZ=drksafswad cobghsndavongsBoEono4 &0s. CO_11-al cohol having 7 EQ
C13-i 5-al cohols having 3 EO 5 EQ, 7 EO or 8 EQ, Cl12-iaal cohols having 3
EOQ, 5 EOor 7 EO and m xtures of these, such as m xtures of Cl2-i a-al cohol
havi ng 3 EO Aandf@xizhére- atspehtbfihavhﬂgeEtEOofTheth@egrieuezsanmfioet haxyl at i on 25

gi ven are st n L for a
specific pro %fu%ééé?e]flgggéggg%c et ox atggéhhtas\%%%an%ar ?Co({/\é%%hoecrrgqol og
di st ri badfi ord ( rEttowwhelride étShoWI’oat edn I\RE)TtlFHlaHdl a2t onle@st hesks noni oni ¢

surfactant s,pf@féyeﬁtfgbptsa@aw&mégot h@ﬁe?&rla%lgo £aniahse bpyused.
Exanpl es thereof are tallow fat aipp al coho havi ng 14 "EO, 25 EO, 30 EO or 40

EQ A furthé?@et el &F L ypr er&tamaploselORoni it <iff abPartne wAfcHb e used

ei ther as thanbod eadoani @aq@e&@éfsaqtmtca?&oprumdmeom nabi o . witoy atder

noni oni ¢ sur tants are _al gox at ed, referagké et hogl ated or et hoxyl at ed
and propoxy| fafty &&- est Yst pref&rabky 03/

PCT/ EP02/5142<1@rJHE)512@6cPDTg t34 phavihgnérdm 1teo74 cardordatomsoi titdhe al kyl

chain, in pgt ﬁg g&sf%g% eggédogegg?ylgsﬁgrszg of. further class of nonionic

surfactants can dvant ageous e used are the al kyl polyglycosides
(APG . Al kyl poI ygl ycosi des which nmay be used satisfy the general formula

RX(GZ, in whi ct\uﬁchéra gpa@@fler Bspaeledofi N oprl tiigedit iRt hyils branched
al i phatic radical 10 having

in the 2p03|t E rdL unsat ur at ed,
from8 to 22g 3()‘?%?-% a i&’a aﬁtelz"htoo%fl.SarP:Jd?%oﬁcé orPEAUEREF G T RHE S nbol
whi ch standsaf grart glwiciode us t d6ayi ndnd parﬁlcat‘tb@n atonseaptr efErpbly for

gL g?gf:bl ;-hg% e@é].eeri‘gbagi% %%ylfletaldsotn §8LS h%:reef l} enaé" geggq 49&%'

particularly preferably 100% identical to one of the
amino acid sequences indicated under SEQ ID NO. 107 to
205, in particular over the partial region
25 corresponding to positions 13 to 101 according to the

consensus sequence of SEQ ID NO. 307.

A further specific aspect of the invention is a
glycosyl hydrolase which is obtainable by one or more
30 conservative amino acid exchanges from a glycosyl

hydrolase of the invention.

A further specific aspect of the invention 1is a
glycosyl hydrolase which can be obtained by
35 derivatization, fragmentation, deletion mutation or
insertion mutation of a glycosyl hydrolase as claimed

in any of claims 1 to 6, or 14 to 21.



15 particular between 1.1 and 1.4. Preference is given to using |inear

al kyl pol yglucosides, i.e. alkyl polyglycosides in which the polyglycosyl
radical is a glucose radical, and the alkyl radical is an n-al kyl radical.
20 Noni oni c wurd®0341B7 of the anmi ne oxi de type, for éeChERN2/14210

N- cocoal kyl - N, N-di net hyl am ne oxi de and Nt al | ow

al kyl - N, N-di hydr oxyet hyl am ne oxi de, and of the fatty aci d &R des
may al so be suitable. The 25 proportiomp®nf-these nonionic surfactants is
preferably no nore than that of the ethoxylated fatty al cohols, in
particular no nore than half thereof Further sui tabl e surfactants are

polyhydroxylg %tyT?g%g%ggcfgkdes of fg&gul V%h%é 55 ggﬁﬁ%a%%(gll) in

which RCOis an a c acy ra |caI avi ng from on atons,
Rl is hydrogeridanodikyl for aV@ﬂ@@besilﬁyer¥aSd%ﬂh@$@2ﬁm4290EHUEQOGPCT

hydr oxyal ky' Lcal %% &qs& on 14914 gRibAN &t OHE and d+Z] oks, a 4, near or

branched poly rox aving from3 to 10 carbon atoms and from

3 to 10 ﬁydrﬁéﬁ(Wl%H satTHeeagﬁﬂ yﬁY/élroWeffﬁWtd(ﬁld-yanﬁﬂéleéeésér@%mm
subst ances whi&fe £am Wsual | yeder olgt%l ne;@blbylé@p&eiivgramb@abugn foR

reduci ng sugar with , an alkylam ne or an alk
subsequgnt gl:?ﬁ%‘f’r%?lfvxf?hlc °f &YV 5%1"(?, TIHAG a8 §§§ ?Blég)tepjjgogr a fatty

aci d chlorldfn pOrTheudnoupvefr pole hyarokyl f attyyoaciod ramsgpesiddlngo tiacl udes
conmpounds of et{ornui$ éll%% RL pRR RCON[Z] (Ill) 15 in which Ris a
| i near or br%. ched” af k or alkenyl radical having from7 to 12 carbon
atons, RD is a linear, branched or cyclic alkyl radical or an aryl radical

having fromg to8,car QPQcmesasaeetR%fl $ha 20Jdrisan, {1 apahiedi orc cyclic
al kyl radical or an aryl radical or an_oxyal kyl radical having from1 to 8

carbon at onsaCiheFeIENI9-TAkyR GLYFREMH WXﬁHQ%ﬂ%?aYEOE?e?@ﬂHQja%ﬂﬁi[Z] is

iﬁ |I?etar pggyﬁqlgé@daald@ydpm@@scaé \@dg;l&el ahwh cml Ati Ellmh %glgedmémth at
eas WO [ OX grou oxy at re ra t oxy £ or
b opoxyl ot caPAHel FOMT D68 oréath <57 St &dﬁefeeferpc APRY GV 8

15 preferably at least 99%, particularly preferably 100%
identical to the consensus sequence of SEQ ID NO. 307,
in particular over the partial region corresponding to
positions 13 to 101.

20 A further specific aspect of the invention is a nucleic
acid coding for a glycosyl hydrolase whose amino acid
sequence comprises a part which is at least 92%, in
particular at least 94%, preferentially at least 96%,
preferably at least 99%, particularly preferably 100%

25 identical to the consensus sequence of SEQ ID NO. 305,
in particular over the partial region corresponding to

positions 9 to 115.

A further specific aspect of the invention is a nucleic
30 acid coding for a glycosyl hydrolase whose amino acid
sequence comprises a part which is at least 92%, in
particular at least 94%, preferentially at least 965%,
preferably at least 99%, particularly preferably 100%
identical to the consensus sequence of SEQ ID NO. 306,
35 in particular over the partial region corresponding to

positions 9 to 113.



[Z] is preferably obtained by reductive amnation of a reducing sugar, for
exanpl e glucose, fructose, nmaltose, 30 |actose, gal actose, nannose or

xyl ose. The N-al koxy- or N-aryl oxy-substituted conmpounds may be convert ed,
for exanpl e, Wbhyo34e841Dh with fatty aci d nethyl ester PQTYREQRR fr4&lhce of
an al koxi de as catal yst, into the desired pol yhydroxy fatty 025?[0 ] des. 35
WD 03/ 054177 PCT/ EP02/ 14210 HO5206PCT - 36 The anionic surf used
are, for exanple, those of the sulfonat® and sulfate type. Suitable
surfactants of the sulfonate type are preferably

C9_13-al kyl bEnZ@ﬂElSdali:f@patzeﬁlcOth}éﬁﬁUbeOIﬂabea,nvienelomii Atsureswofleaikene 5

and hydroxyal kanesufi:‘lﬁgatf%f gnglgl suI floriglatar-zrdl gége%fn g(r)nagggﬁd;pl e,

from d z_| e-fonoofe8 havi ng AP nal X er na dou .
sul fonati on e gheyas ecwgpgulseyr ar |p@ntdewamdhsutﬁseqt|erﬂteaaﬁlﬂ<a92ﬁe orn aci di ¢

hydrol ysis %af:@?c&l’éfoﬁ%t |1Cg55PJ nggt S*pr%li%cfelﬁ(%l%l'l'ltyabaln? 4k8st 96%

al kanesul f onat es are obtained fromdC z 18-al kanes, for _exa i'e by
sul f ochl &ri n%??%?lr@‘?l%ulaﬁoxlr%ﬁaﬂ oR Oir t PALEHAIAtY hparEryaPs Yorl00%

neutralizati pflentikew $68 St ah:l er1s eaml 86 bhedesteri@ e - mdﬂ‘@ﬁe?d ty
acids (estersulfonates), for a{]rpl e 13161[ he ,a-sul f nat id met h% esters of
orO t er

hydr ogenat ed ReebnutE pdith Egr ne rowfat P?r ¢FHseTFUPY tabl e
ani oni c surfpstanss areysed f ateed dsptdndiaey d tgl yeesdk iesser 8. €attylacid

gl yoer ol st o8 MRAN. 200t DR BNGsee s 0duLLEESLEr Sp020] (HXT 4EgS Lher eo

as are obtained duri repara i on eri |ca on o a nmonogl ycer ol
with frd®1l to 3 nol of fatty acid or durlng the transesterification of

triglycerideg fh&bhéfogbgc§fﬁe gs?@EtOBfgE%%eﬁwveﬂ%fgﬁ”féﬂ%fﬂﬁéf%fﬁlfatty

25 acid glycerol esters are here_the sulfation products of saturated fatty
aci ds_havi ng2F+@meeHa 922 ar BoAlACERY! o ralaist e¥BPSEaffore #Ft]
caprylic aci deqgapeéc oaﬁdphsrasrlatlparapldmbaurm acl alea&aﬁ motk¢ ath d,
stearic acid or behenic ﬂ&? g:ferr aI k(e testar J he

al kali met al PRRhECEA2palt sodi rel 2 mondest ers Of

Cl z- C18-1fat t yrafFeohbl g, aftorleaatrpl%hof mn’ommlé:alyyparledehalblyt ald@w fatty
al cohol , Iaur%q nti“ééis%' on(:eet IIr é?eog %ga[,%lldal %qng% &{1 o{ &Tl] (ﬁ) 0X0
R 51 ese chain Te

al cohol s and'those fonossters second ary alcoh ngt hs.
Further prefended a$ROallf eNPyl Sultat exd.of in WoagLAG94aF7 over the

partial region corresponding to positions 9 to 115
according to the consensus sequence of SEQ ID NO. 305.
20
A further specific aspect of the invention is a nucleic
acid coding for a glycosyl hydrolase whose amino acid
sequence comprises a part which 1is 96%, in particular
at least 97%, preferentially at least 98%, preferably
25 at least 99%, particularly preferably 100% identical to
one of the amino acid sequences indicated under SEQ ID
NO. 107 to 205, in particular over the partial region
corresponding to positions 13 to 71 according to the
consensus sequence of SEQ ID NO. 308.
30
A further specific aspect of the invention is a nucleic
acid coding for a glycosyl hydrolase whose amino acid
sequence comprises a part which is 96%, in particular
at least 97%, preferentially at least 98%, preferably
35 at least 99%, particularly preferably 100% identical to
one of the amino acid sequences indicated under SEQ ID

NO. 107 to 205, in particular over the partial region



- 37 PCT/EPO2/ 14210 HO5206PCT said chain | ength which conprise a
synthetic, petrochen cal -based strai ght-chain alkyl radical and have

anal ogous degradati on behavior to the equival ent conpounds based on fatty
chemical rawoe@®/0%4%77 From a 5 washi ng perfor mance \BOIMREO2/1421df er ence
is given to G 2-Cl6-al kyl sulfates and Cl12-C15-al kyl sulfagfig%gggﬁ%

Cl19- C15-al kyl sulfates. 2, 3-Alkyl sulfates are also suita i
surfactants. 10 The sul furic nonoest er 9 pf- strai ght-chain or branched

C 21-al cohol s ethoxylated with from1 to 6 nol of ethylene oxide, such as
2- met hyl - br anscheds9ndinal eoh@ss ikdwnig, 1 ®ntavardgescSo bdimdg ab etHwyl ene
oxide (EO or C12n|a faét alcoh n?Ega% q@aer@%l to 4 EO, are also 15

sui t abl e. CME?PS? 0 thef T q 1 fDa ehavi or, they are used in cleaning
conpositions onIy in relatlvely smal | amounts, for exanple in amounts up to

50 by weightp P§P9$é¥ gﬁ@ﬁlﬁléoaéﬁggy ﬁ@'ghé 1%9e%@&bﬁeﬁssgiﬁﬂgf%fg”On'C

surfactants are al so the sal g fosuccinic acid, which are al so
referredo %%l§u¢@%%%%cf%ét%sg%wc%%y umY%%%%%$%l%fe%¥%r%nﬁﬁﬂt%ﬁPch are
nonoesters and/or diesters of sulfosuccinic acid with al cohols, preferably

fatty al coh d 25 particul hoxyl ated fatty .al cohol s. Pref d
Cul bsucci nab oG EGNES] APRGLFACT APPR ki COnDIer S CRIS B 1 A IR Sier cof

Parti cul arl yapt@f ertriedt subﬁesucﬁdmabesql:ymbsayh aydatlysal cahdl whadiecal
derived fron%géhg§%éaggg f%tt¥eg£EoQﬂys (géﬁgfaghggseigggtBQ) qnionic
n

surfactants ove Tor descrlptlon nect
sulfosudéﬁnap@stuh@k@riatmweﬁaﬁﬂhﬂyrb@@eamﬁenﬁ;QkhlVQdCﬂEanétﬁﬂxylated

fatty al COhOIll§ct'§¥£{'@e srée;{(re%\a%d DoaPL 0§ %atel@utgw ape,Nd N surnco
partlcularly%Ereferre ewse, it Is also possible 35 to use alk (en)

yl succi ni ¢ a8 havi rd Srie? ePAbr y PredRratly 18 cBRBoROALSHE SN iheh

al k(en)yl chaia &tsabésitheseny. the WrR3HDEAdF 7seqd8ncPET/ EP02/ 14210
HO5206PCT Further suitable anionic surfactants are, in particul ar, soaps.
Saturated fatty acid soaps such as the salts of lauric acid, nyristic acid,
pal mtid5acid, Bustkaricspecdfidydrogenat edf erthee ¢ acvehtansh behenian aci d,
and, in part xture d,fro a at for
exanple coco%g¥58%% %?ﬁg%ﬁéf g& ?aF?EEM t% g?%diHﬁg%g;sJ%¥ggﬁJQ§io

ani oni ¢ surf@Etbh@sseﬁéeuﬁeﬁglééaﬁétﬁﬁylbesﬁQe%@nNOrn39ﬂetﬁoﬁhﬁof thelr
sodi um pota55|un1or ammoni um sal ts, and as sol uble salts of organlc bases
such as nono-, di- or trlethanolanlne The anjonic surf ctants

preferably i RUfhReF or APRFCEhei oL scﬁﬁ?un%ﬁviﬁﬁ%&%lLﬁﬁ%S eftibe hﬁ?ticular
in the foar melaihe sodtunesalts. The surfactants nmay be present in the

cl eani ng conpositions or washing conpositions of the invention in an
overall anmount of from preferably 5% by weight to 20 500 by weight, in
particul ar fNoml8bcbhyagkdghtwhict80@dde wébght theasear banthe doss Shkerl agent .

Conposi t i Onsaeéom?ngn%%ntﬂh%n cfEﬁsté:r%sa' Pepherehesan et R SRIRRUNGS Whi ch
serve as bl eaches and produce
generally known methods For example, the “Lexikon der

25 Biochemie”, Spektrum Akademischer Verlag, Berlin, 1999,
presents, in volume 1, pp. 267-271, methods for de novo
synthesis of DNA and in volume 2, pp. 227-229, the
polymerase chain reaction (PCR). The sequences can be
specified by the generally known coding system for

30 amino acids, where appropriate in a codon usage

characteristic of particular genera.

It 1is ©possible to employ for this purpose all
conventional and expedient methods as disclosed for
35 example in the manual of Fritsch, Sambrook and Maniatis
“Molecular cloning: a laboratory manual”, Cold Spring

Harbor Laboratory Press, New York, 1989. It is also



25 in water, sodium percarbonate, sodium perborate tetrahydrate and sodi um
per borate nonohydrate are of particular inportance. Qher bl eaches which
can be used are, for exanple, peroxopyrophosphates, citrate perhydrates and
H202- produciwgy @®/@5417T salts or 30 peracids, such aPQIYERO2/dt42300r
persul furic acid. Also useful is the urea peroxohydrate perc%r% 1 de which
can be described by the forrmula HZN-CO NH2 H202. In parti@@lg n used
for cleaning hard surfaces, for exanpl edor machi ne di shwashi ng, the
agents, if 35 desired, may al so contain bl eaches fromthe group of organic
bl eaches, alpdosghléhaedisaskheseafcr s tposshblediBeprimdiplfual seage agent s
for washing textiles. . WO 054177 - 39 PCT/EP02/ 14210 HO5206PCT Typi ca
organi c blea%%%%a%?%sd+%E9I roxi des such as, for exanple, dibenzoyl
peroxi de. Further typical organic bl eaches are the peroxy acids, specific
exanpl es bel i a kybo DO OKYa261 9808NdcaEUL BALBRY i8naELllS neMiefiRiad
representatives are peroxy” benzoic acid and its ring-substituted
deri vati ves, oBEERi a8d al Ki@her 6X@pF@RL0iI cP¥ci dzhemigakl s§oskifdaatd-Mapht hoi ¢
acid and maghpesésmaoaepenphthabat geqhbgcal sRhakhenar o3URSld tHAhed i phatic
peroxy acids such as peroxylauric 10 acid, ggéixysteanlc aci d,

o]

s- pht hal i ni dopeFehey&spr bF 2B S (HRt HEH S B cOhcifdsivRp) |

0- car boxybengast doper opywaapirds ¢ atiithe rifcnopeayéansdopatertigds asicvrand

N- nonenyl am doper,succi nates, .and al i tic,and araliphati .

per oxydi carb %glﬂ%:ﬁ%iégeéucﬁoﬁs %fﬁégiﬁ? dF%gro%ﬁgg? 8xy?fc‘%ﬁﬁ%fted

1, 9- di pérfloxyavelat tonci hf di perzymesebadii&eaci YIndi peroxybregmildaoueci d,

di per oxypht hal .6 8¢} 481 o4~ deeyh gi per oxybput ang; d,sdi oi 6= aci q ,

N, N-t er epht ha ode??G-é%%nopgrcaﬁgbic aci'd) may be used. 20 The bl dach
content of t#heFafent STREAHe fPom-1 (693BD: by MvenGit ARELCI nfPar iU ar,
from 10 to 289gb)e¥Ri 8§t uisi10radympl Ageoss| YirheLhenakecapaohysirate or
per car bonat e, % synerglstlc use. of aqéiase mntSU%§ e carbqute or of

anyl ase wi t hVPEr caPBBXYEFEr acY AH18e i< oY b '@EQQUH(Hﬁ'qﬂ%?Rﬁ§

99/ 63036 ;-ande X081 6808FockBsOBAEP”t @ZAabi, eHe,i ivewed Ihl,eadttialg Zacti on in
cases 30 of i at t er at uges 60 db and J.n -p icular in
t he case of ﬁgﬁﬁ ?geﬁfetFég?ﬁentér?ﬂg&bongggﬁti0229%% 'alsg&ﬂﬁ%Lﬁﬁéybleach
activators. 8Vedshiantibat ossagderdd cagrirnebsen @rocvipourtEmRhi ¢l under

per hydrol ysi §; £09dicki-0ns: n@it¥enal, | DRALT Cp PEEOXPn 3D, CavBouyki g sacigs. havi ng

preferably from1l to 10 carbon atons, in particular from2 to 4 carbon
at oms, and/ of°8uBELT t ut eRRBFCHNSRBERIR UL S PIMDEIR O aci Phacmp 03/ 054177
- 40 20 Zhao, H., Giver, L., Arnold, F.H. (1998): “Random-

priming in vitro recombination: an effective tool for
directional evolution”, Nucleic Acids Res., volume 26,
pp. 681-683), “DNA shuffling” (Stemmer, W.P.C. (1994):
“Rapid evolution of a protein in vitro by DNA
25 shuffling”, Nature, volume 370, pPp. 389~391) and
“Molecular breeding” (Ness, J.E., Welch, M., Giver, L.,
Bueno, M., Cherzry, J.R., Borchert, T.V., Stemmer,
W.P.C., Minshull, J. {1999): “DNA shuffling of
subgenomic sequences of subtilisin”, Nat. Biotechnol.,
30 volume 17, pp. 893-896).

The glycosyl hydrolases of the invention can be
protected in particular during storage by stabilizers
for example from denaturation, decomposition or
35 inactivation, for example through physical effects,

oxidation or proteolysis. In many cases, complementary



PCT/ EPO2/ 14210 HO5206PCT Substances which carry O and/or N-acyl groups of
sai d nunber of carbon atons and/or substituted or unsubstituted benzoyl
groups are suitable. Preference is given to polyacyl ated al kyl enedi am nes,
in 5 parti cu@ro3£054m¢et yl et hyl enedi ami ne (TAED), acPECI/EP0O2/i1#210e
derivatives, in particular 1,5-diacetyl-2,4di oxohexahydr o- i‘gg -1rj.azine
(DADHT), acylated glycoluriles, in particular 1,3,4,6-tetr &%&@col uril
(TAQU), N-acylimdes, in particular N 1 nonanoyl succi ni mi de (NOSI),

acyl at ed phenol sul fonates, in particul ar n-nonanoyl- or

i sononanoyl oxybenzeaadyl faitedrecing ebmbsaabiBsy, acysabedl bydrexyaasr boxylic
aci ds such a% %(gl eéggl Oacetylcitrate (TEOC), carboxylic anhydrides, in 15
parti cul ar Jf al it anhhydri de, isatoic anhydride and/or succinic anhydrl de,
car boxam des such as Nmet hyl di acetam de, glycolide, acylated polyhydric

al cohol's, inppart zedl,gr f' e acatims ) eidwd eng gl yealcdkagetat ¢ Js@propenyl
acetate, 2,5-diacetoxy-2,5 20 di hydrofuran and the_enol esters disclosed in

Ger man p&t entNBibpt FRBE | on§u9E 1961516 698°%And PE2MBEC16 7HENZAH HES vyl at ed
SOI‘PI'[O| an%y@wgmzégé maxlwregeﬁp@%sepﬁddewﬂab@d I IPo EUE Opedigegt ent
application EP 0 525 acyl ated s rivatives, in

particul ar pPaRtaAtet y|a§|lﬁl(&53€ ?%%Gﬁ égnt aea?:teetr% gﬁ?ﬁ%% ’t etpreégcléfeyl xyl ose
and oct aacetyldeaicydse, and apetrglat edhempidonalinhiNiabkyl at edclgl ucasem ne or
gl uconol act ope, &)f&ol & or tel‘cll é Iesggl‘cwggwes 4/ or Ilpsal‘tlECEll.J:I

caprol act ans and/ or  caprol S&Cam derrvatives Fef er ab N—ac at ed

| act ans 10f or famabhphe Nnbemzoplt@@prlolmarﬁmwdam@me@M:@htpl@I agtcamasvw ch
are discl osegohH-i ntgrnat { pnat hpabent App! Lﬁ%%&ﬁé éﬁQu%/ 2%%7 haVé@_c

94/ 28102, WD 94/ 28| 03, 'WD 95/ 00626, WO 95/ 14759 and VO 17498. The

hydr ophi | caf?yPa8Y Lips At GPed RefO deer ald HRIDEES i ﬂc@? man Pstlent
application &ﬁﬂ@@til@ z@eoaaus; hpuar ybpba@har@ gesgobilbeduich Ger,maEvpat ent
application DE 19 Z ¥D g &_‘E4177 PCT/ EPQZ/ 14210 5206PCT and
ininter nat|%’ﬁ%’Ppg%t et Y&ppPT eat-on @\beggllﬁﬁ%s EFEPYi k&N Fe¥iSed i t h

preferedce. sorbstal soCpbssibl ealbsuseet he kewnbenatsedms soichc sy erftarmonal
bl each activaf élé“ S%'aﬁ%?tqm' n, &I Jmn d?f’it SQECSE‘? 8%5‘8@ D%a%e%%&r? 7.3
Nitrile deriva es such as cyanopyri dines

N-al kyl ammnmuhtace@omt@leu vagle&ndPdr p@}azm&prnsdéw@r |a\$at |f\¢efs Q?WHEBIIGS/O be

used. Preferyegdnbleachiachiost oLenats, SQQEygmldes or water soluble
4(oct anoyl oxy) enzenesu] fonate, n- nonanoyl - i sonona

oyl oxybenzen%%‘&Y)ron%‘?%OJ(W“e’Eﬁ' i S0t NOBSE; uﬁaeci\ﬁ%’?’rﬁiﬁ‘ﬁen%eselﬂzfy&?at e
( UDOBS) ZOSodpn@pdﬂdemaﬂomexgdaemelmmrll bopahet( m;cﬂecaﬂﬁyboxyMZm c
acid (DOBA, C.10 nd/or d can o e ul . 1 and
N- et hyl nor p]%c%l i %%ln%atacéa on| QS ?‘ %&é’r@ﬂ%h%ﬁi b%rgg%(lgu}? C?{\?%t (Zj%usChrray be
present in tae, cu‘é@bnﬁ%l@j@tl tSa?tOil\k@ r §Hgéiteoned. OdeducOn Huakeight,

preferably ip,appygts tfHé)msQa%ltth%;W%?y R 9BboteRnRartd cWarqak%Ry wei ght
to 10% by wel ght based on the total conposition. 20 In addition to the

conventl onal BF@RBASAEEPRat or s or i nstead of them it is also possible for
"bl each 2zat al ysts" to be present. These substances are bl eachenhanci ng

transition tal salts or .transition netal 25 conpl exe such for

exampl . Nn. FRASTOHS RGSGTNG SN Gk ess GbLas Bemy R o sies

Fe, Co, Ru, Fbr ?gllchsatid hRul redslesx esr e oht aif @dl ngn Nmaopntasniswg ht raspod

| i gands, andfg? é%E angdRu ggjpe w%%r end gssugﬁ%@bl &S, bl each
referenc €l 0S

catal ysts, ing 30 given to usi ng onpounds described in
DE 197 09 28apmlc¢\§e@6ﬁ “t rpY e Her (Wdtiidves pu éééiﬂaidngbi'o Wid- @9/ 63688, and

bl each- agt i vabiRg t1e0s t it Nebah oGB! eXomPIPLHIES, aCcabdi ngot @ N0
99/ 63041, are capabl e of devel oping a bl each activating action in 35

conbi nati on “pgﬁr§ﬁ9pgse§s a efinitive 1list, but ‘Trepresents a
selection of the possible industrial uses. Should it

emerge that individual proteins lying outside the range
of similarity are suitable, because of their enzymatic,
35 in particular amylolytic, properties for the additional

applications not expressly claimed herein, these are



WO 03/ 054177 - 92 PCT/EP02/14210 HO5206PCT Conpositions of the invention
usual ly contain one or nore builders, in particular zeolites, silicates,
carbonat es, organic cobuil ders and, where no ecol ogi cal reasons oppose
their use, @WeOPHeS4haTes. The latter 5 are the pref ®OERORNIARID f or use
in particular in cleaning conpositions for nmachine di shwasﬁio%%i%?gﬁpounds
whi ch may be nentioned here are crystalline, |ayered sodiu es of
the general fornula 10 NaMsi XO2x+i ' yHzE) where Mis sodi um or hydrogen, X
is a nunber from1.6 to 4, preferably from1.9 to 4.0, and y is a nunber
fromO to 20hessidy priof@ruded valrues Heor sxoare 38f Jpostdet Lnystaef | ithe

phyl | osilicates t hi i are described, for exanple, in European patent
15 appli cation® ﬁ‘%t”f) Jlrggeé{iggnpr eferred crystalline phyllosilicates of the

formula indicated are those where Mis sodiumand x adopts the values 2 or

3. In particyhar ’en%cﬁn(eoht anRg 8:fodi um (;%é&' Iggat efie NaZR 2001 oy H20 ar e

preferred. Conpounds of this kind are 2 for exanpl e, under the nane
SKS (d ari ant3shimgs, ksl 6 i SLpRRHBTI | y WRSIHIARTI si viéghe h@ficng the

formul a Na2StRQbytRor i aad SKLSr 7 Itslalal‘l neieyy tcheprdsedi um diglijdaatle.
Reactingthe850|umd [

_ 3 J&h hamdsl_éfg{ E‘r;%‘gcllrtr'c acid or
car boni ¢ aci & 5% BPVel %m”fl%e ?&l 9559 H3BT 1 €3t 4V TnHRF T ERe nanes SKS- 9
and, respecti veI y, SKS-10 (Qariant). It may also be advantageous to use

chemi cal o ﬁécﬁhg%%a%ft sald, Pyl lasilde %Pfa%%gf?)gb Q'sle)é g; nd,he

phyII05|I|c can thus be s uence
Phyl | osillG caL@spé@bééu\l\natfh @m}’sl@ﬁ&tse ior Whath ear behave W@V@OD@@i’ﬁpa}ﬂbd to

the 8-sodi um,digihicate cldfnRf SoMsd& t 1@EPheLegiceeandingsalaig: Mye
rapi dly and di spl ﬁlan i ncr eased calciumbinding ability, "conpared to

8- sodi um di sPFi c3RELd TRIE L Hhy I9U54 | P8at e8°BF FFHEMRyERrer AT EHS Y cal

formul a xNa201o0y8502 0zP2Q%ewhene .t helx- t@;h)esreatlappmt&spmds t acrge nunber
fromO0.35 to atio to a,nu

0541
bor Epos) 149307 Bk b EpcatRifatd sRavesds Btan, Rn the AR Y S8 0 (o a
nunber firfom drt ale280h af eoudesdrd bedbsnrpaeentcmmhsciaia@rm@&mg 063.

The sol ubi l'ity,pf RﬂgtEBXFat eg' Eggg%ﬁﬁgyl %%geb%as%ar %%S%ckaqycws'f}fae o

particul arl y inel'y granu i cat es. is al'so possib
use conpoundsugh ch&egrysthaY | ﬁ@npﬁﬁl lusd | e vvl‘—’flh syifel lengrediant s.

Conpounds whpgh gRMebe ; RENtQREG IR arcqéahlp\?rtl@dﬂ ps iR W tthe
cel l ul ose derivatives which have advanta Qus |S|ntegr i ng actlon and are
used in conditions to be chosen 1s, such as, for example
20 temperature, pH, ionic strength, redox conditions or
mechanical effects, should be optimized for the
particular cleaning problem, i.e. in relation to the
soiling and the substrate. Thus, usual temperatures for
washing and cleaning compositions are in ranges from
25 10°C for manual compositions wvia 40°C and 60°C up to
95° for machine compositions or for industrial
applications. The ingredients of the relevant
compositions are preferably also matched to one
another. Since the temperature can usually be adjusted
30 continuously in modern washing and dishwashing
machines, all intermediate temperatures are also
included. The other conditions can likewise be designed
very specifically for the particular cleaning purpose
via the other components of the compositions 1listed

35 below.



10 particular in washing conposition tablets, and those with

pol ycar boxyl ates, for exanple citric acid, or polyneric polycarboxyl ates,

for exanple copolynmers of acrylic acid. 15 It is also possible to use

anor phous sodd U3 A054L2T es havi ng an Na20: Si 02 nodul uPQr/HRO2/ 1422 & 0

1: 3.3, preferably from1:2 to 1:2.8, and in particul ar frog 352§Jr§tp%,[1 2.6,

whi ch have del ayed di ssol uti on and secondary washi ng conpo Ot

properties. The 20 dissolution delay +elmt+ve to conventional anorphous

sodium silicates can have been i nduced by various neans, for exanple by

surface treabnefdrrednpourntipeg,itdemnzsact i oﬁ/ corpreessi mnventbgmoverad:reyi ng.

Wthintheso inve r.pho I ns
89;86%%Qhéd B% Ebh Pashg ray éﬂ%g%l%% g% f%r%%.%% oiia

X—ray anorp OUS IS nea act’ on exper| nments the
silicates dotlrnm gbmposhelighabpiXgr aypprevedcbivorsidiyyei @al aofy lalystia | i ne

subst ances, %mﬁSBEthéﬂ iRRSeige Qémﬁgfgd"WEtHBﬂWétﬂH%ﬁﬁ¥§6ﬁ%ﬁd X-ray

radi ati on, ave a wdth of 30 severa degree units of the diffraction
angl e. Hé’_\/vev‘é%th%‘c}"én BREEI cANEYING: goBBIBI | @8¥ prdpertties GANII RGP | i kel y

result if, igeeiggbronidi fa‘rrla:,ctwg)p experdHmnt sxtéhe, srthlecane,zlpﬂryﬂlcd es give
poorly def| ned or,even shar |ffrgct on_ maxi ma. This, er preted

to 35 the ef PERESTRAt th%C%f%faﬁ%Y% vjemr‘r?cro%?ll}%?%*trjr?{zsregcf ns WYh a
size from 10itvenatfew Wr@taﬁaramqu erdrnese bebng gtveninproed ugshaip to at

st 50 Y0, 034054 7o PCT E208114210, FOSR00ECT s 44 ands i gpard 1 cular

up to at nos cul-ar nce 1s given to conpresséd/ conpact ed
anor phodd si ¢ieanésy @@W@&ﬂ‘éé@namrphous silicates and overdr| ed X-ray
anor phous silicates. 5 A finely crystalline, synthetic zeolite containing

bonded wat er, which nmay be used where appropriate, is prefera I Zeolite A
and/ or P. AsFREBNeFePpPefsEsEAt SOMRESILESRREr Gl ddﬁ?dﬁé) %r bdfi%l d) is
10 parti cul aéﬂn%l@l?f@él’eénzﬁ@égvedindze’oﬂléteo%@aﬂd @danast ©f Ayt dhqand/ or P

are also suita t%: ﬂ# \ﬁ/mch iS_co rci al lr}'t e}ﬁ/le}{laible andrcan be
used with pr8¥YBFEALBEWFEAIH t K& sESB‘@ng € or SRR %N 15T or
exanpl e,15l sbahesoqarlyasiealf@lf graiple byaridlaebydrely\sis appluok s 800 by
wei ght zeol i ug er trade
e Eeson 5 ATUIeElchs SBLGrOYng bigygft?é HoLBH DY %E? otHEr L hoe
Al28 ( 2- ZComEOyeStBOZJf (t@e cemposifipnEp sucty &git dire %"’eﬂi‘l‘ﬁ’]t%»s have

an average paptegkeantze of b%%%etlhanoﬂo tHa (Yﬁ{rélﬁ’@lghStddrbUbeHJsed
nmeasur enment npet hod: Coul ter couynter) and E]yaeferablg/ cont ain from1l8 to 22 0

by wei ght, iRCpartBul &PMPPSHE26TF0 F2% Watt er. Use
of the ganer ahbluskamwm phespBat @sndas 1ImU| Ipderdisitisst wmes uhae ofpcioatse al so

possi bl e, pr OVI ﬁ I(Jgih?gduselclzn%éje% tg%n%voggﬁghf oL .gc &259‘%&6% n{ easons.

Anmong 30 t he R y of® rcl a y aval | e phosphat e al kal i
met al phosphandéoare ehtahbsshedpor iant thet heawhishi absand eerRERS Rt

composi ti ons el BdHShEK e sWokNRENLIZAEHM AveRebAROt assi um L1 i phosphat e
(sodi um or potassiumtripol yphosphate) being particularly 35 preferred.

25 The washing or cleaning compositions of the invention
mean all conceivable types of cleaning compositions,
both concentrates and compositions to be used
undiluted; for use on the commercial scale, in the
washing machine or in hand washing or cleaning. They

30 include, for example, washing compositions for
textiles, carpets, or natural fibers, for which the
term washing composition is used according to the
present invention. They also include, for example,
dishwashing compositions for dishwashing machines or

35 manual dishwashing compositions or cleaners for hard
surfaces such as metal, glass, porcelain, ceramic,

tiles, stone, painted surfaces, plastics, wood or



WO 03/ 054177 PCT/ EP02/ 14210 HO5206PCT - 45 1In this connection, alkali

net al phosphates is the collective termfor the alkali nmetal (in particular
sodi um and potassiun) salts of the various phosphoric acids, it being
possible to woféd®/@Bdi®nt e bet ween 5 net aphosphori c acirty/EHe@y)1d2a0d

ort hophosphoric acid H3POg as well as higher nol ecul ar wei %Q{
representatives. The phosphates conbi ne several advantages: Sr‘?é)fpggt as
al kali carriers, prevent |ine deposits mn smachine parts and |ine
incrustations in 10 fabrics and, noreover, contribute to the cl eaning
per f or mance. 1 S@€h&iay di ndy ogesphos plied h i NNpHZ2 ROSpoetitsbs asisehytyeat e

(density 1.91 gcm3 |ting point 60C) .and as. 15 nohydrate (density 2.04
gcm 3). Bot hagg?fgl%?remfv%i Fgepo%ﬁ%?%n ilcghvea{]r%elo\}ler%Feayd}ilﬁ/e'solES’tﬂré’ in

wat er and whtygbel ofe wawiimgwader odfeagriyst atdmpasibrompoapheachhg amd at
200C convert ak i di i p i sedilim

hydr ogendi ph%ré%%%?rg?x\ﬁaz P;‘%l{léj C%]Sé%&ﬁlég%&ez 151J"Eéeli?rrperat uroen% o] assodiaum
trimet apfosphaeec{Na3P300g hrvienhderehps kegn| pddedetBRToWy- . NaH2P09 is
acidic; it fornms when phosphoric acid is adjusted to a pH of 4.5 using

sodi um hydroxi de solution and the slurry is sprayed. Potassi um

di hydr ogenphBEPRA+BELHF | rrﬁ%y ermr%]b%%%/r&t 25% 8?§§§Pﬂm 69838%& e,21dot assi um
bi phosphat e, pKERRnt KEZHEY, iestablishedsal inof ttensidyt 2. 38dgeorri a3,1 has a
mel ting point_of ,253C [deco sition with the for i an. of . patassium

pol yphosphat 8P KPS &] %]ﬁ%lsgéj’g?{é%\%%’?y %%I ubie i%"“ﬁ‘%ef?l‘iigs D od;

hydr ogerghosphaéet { seconbiae ye s oth clhugdnos phat e)examPPR09, cdmpas idol ard ess
crystalline Lehsbhgivery r eadisby $eluol g igyivat e Jddi1 ed.5t 4 n
anhydr ous fo‘r%?nigrﬁ\é\@\%\ngt ﬁbgl}rjﬁ’)l ng?l)sity 2.066 gclr i3 I(glss?I 35 of water at
95C), 7 nol Pash¥;t yhEres W@?F*@Wiﬁésﬁoi%mm% ¢h PosdlWalEl4%0), and
12 nmol (denspty dhaxe 4CMed3mpiRkkiedd §O1 Rincafpréidded;osehef & IHAYirg WO
03/ 054177 - 4? PCT/ EPO2/ 54510 H05206PCT V\q{e.r, %anh%% at 100C
and upon nor 899 gBROGRINEETfi§ O orPer (AW e e 2B

Di sodi umshydtageapbhosphate@udlse oy epackdgby neutlr ainzilaggphosphtorireei d with
sodi um car bogat eigol g;t:jcg)nngsi ng 5 phenol phthal ein as indicator. Dipotassium
hydrogenphospﬂate (geconaary or di basic potassi um phosphate), KzHP09, is an
anor phous, white salt which is readily soluble in water. 10 Tri sodi um
phosphate, tepLiary, sadiumphesniats, Ne3PQR & &Gl Obh§3aseEYStals which,
inthe form g? t?}% %o .ecahyglr ate, have a dg%sri ty of 1. 629gc?ri¥i and a

mel ting poi nECBPingd74@ (HBRAPbIeRONPL ithe ndNYerhier (fhe MRS at e
(correspandi pgtho 200 P20BprBavesf@ the following ingredients:

nonionic, anionic and/or cationic surfactants,
bleaches, bleach activators, bleach catalysts, builders
and/or cobuilders, solvents, thickeners, sequestrants,

electrolytes, optical brighteners, antiredeposition

25 agents, corrosion inhibitors, especially silver
protectants, soil-release agents, color transfer
inhibitors, foam inhibitors, abrasives, dyes,

fragranches, antimicrobial agents, UV stabilizers,
enzymes such as, for example, proteases, {(where
30 appropriate other) amylases, lipases, cellulases,
hemicellulases or oxidases, stabilizers, especially
enzyme stabilizers, and other components known in the

art.

35 Preferred compositions are characterized in that they
comprise from 0.000001 percent by weight to 5% by
weight, and increasingly preferably 0.00001 to 4% by



15 nmelting point of |100C and in anhydrous form (corresponding to 39-40%
P205) have a density of 2.536 gcm 3. Trisodi um phosphate is readily sol uble
in water with an al kaline reaction and is prepared by evaporating a

sol ution of woae3/9541m®l of di sodium 20 phosphat e andcClr/BHO2)f14210H.

Tri potassi um phosphate (tertiary or tribasic potassium phoz&pﬁ%%)eg K3 P04,
is a white, deliquescent granular powder of density 2.56 ¢ : @%& a
melting point of 1340C and is readily-szduble in water with an al kal i ne
reaction. It is 25 produced, for exanple, during the heating of Thomas sl ag
wi t h carbon watgipot assoonisuwd a3%. bPespiiatt, he .llicgheto p2écey twed gimnr e
readily sol ubl e d.therefore highly effective Qt assiu hosphates are
of ten prefer?%dooggrtfb?#%s%%n8Fﬁ§H§0dfﬁiﬂ%3%p%ﬂ%ggiynl?h§E§ °¢ egﬁing
conposi ti onsdéndustiye. Tet rasodi um di phosphat e (sodi um pyrophosphate),
Na9P20~, exists in anhydrous form (density 2.534 gcm 3, nelting point 988,
al so 880 quoted) and as decahydrate 35 (density 1.815-1.836 gcrri 3, nelting
poi nt 94 5w t Ah¢ ossnepigdtier) . Bt didtancessatde col6r| efFedyy@bdis whi ch

di ssol ve in. y@k&x% !\h{:@d?na@kﬁé@l't'ag@oﬁl%igi|é)lfhoﬂafé°@e§h‘, i $n pPARGIORAM 77 - 97
PCT/ EPO2/ 14210, HO%ZOG CT fﬁr m?ld uri rg%t%e heat Ir#g of dgsoqigsu%t})osrphate to
>200C or by PEFRRFhgphEEBHSH "¢ Validd R it P bBn&Pe 1i8n FTPO

st oi chi onet ratomat iamdandodewatearageg t ieomollut ton 1y mefdr agEngethileene
decahydrat e L e heav. tale s d r C tit ts, and

t hus reducesggg@ev\gt%?? ﬁg?%nglggg %)o% a%%ﬁt’é}rhggl pﬁglsﬁﬂgjts%](ggfg’asasll%osl

pyr ophosiphat eadickgP2ex, lkxi dtinean tdre, f prafefrabhyg, t mdhdrlattranwhdd a

col orl ess, hygr oph C of,, densi t CIg [ [ hle in
wat er, the p%gof%l(l\eo %h%&;%\gg%?er?éfh&i%l }Stol%gﬁ%tg ?S%eb%%]nghfoﬁnf&{ﬂ

Condensat i onPBRNfAGE POFEAhEa kFZPDD r&suNt%EWFE hidherd ol 1A teamadtel ht

sodi um phosppat §6n8nd nPed:assi L hoSphat 851 st eppettiicvelby, Fwamgsdnai ch
cyclic 15 repres ntatives, the sodium ang& ot asgi u mft aphosphat es,
respecti vel yrSand* CHRSE1 | REVEYPpes® AHECSSdi ufit ﬂﬁ%ﬁ G8gjhtaining

pol yphodpghat esneaespecdiinel 3/, ofanabeodol § ereent nattéde Parigtol ardwirdor the

latter, a mulktiplihcity. ofqn re.in use; her mal phat es,
Graham s sal tf[,Hmklaurl‘réoltos g%dé%gggﬁe%ﬂognss’al © A%%aﬁ{)é%er%rs%@diguo% and”’
pot assi um phpaphat éaldioe tifeiheprr eflevled® thml copddnsed Fitsites. The

i ndustrial l'yeigpor banty pengaggdi wat riphasphate, a3%oNeaR3010  sodidin
tri pol yphosphat e) i's a nonhygroscopic, white, water-soluble salt which is
anhydrous or SER9EYARFPIes AMIHNG H2O0IBRHURS/ of e gRFRIRRICSf or frut-as™

NaO- [ P( @ ONa)c8hpiNanwheng B=30 lor WEg of, yWalaQicohahomavlihg dfEdhe salt

which is freg of ter aof 30 crystallizat, di ssglve at_ roQm tenperature,
approx. 20 gs%ﬁ'gs_& (?hé’tq%gkfa\éh%g agohf)ﬂzé ?bd’l s o%e At 30]8(?’ i #“E'ﬁ%
solution is héabbdlat HOOLrfor 3t WO, hourkQ awou? BY% ofarst t hophusphatef and 150
of di phosphatg.tar mdug g Rgsim!r)éél Bt Qz_ghﬁalrz{&w HdPhPF3 pentasedi um 35

tri phosphate, phosphoric acid is reacted W sodi um car bonate sol uti on or
sodi um hydr o%ides—$dlanhiadn havingt 8i ERi-ondts i @2PHEFS, CAnPHHFE A LI®dN i s

dewat er etb bygiven are statistical averages which may be an integer
or a fraction for a specific product. Preferred alcohol
ethoxylates have a narrowed homolog distribution
(narrow range ethoxylates, NRE). In addition to these
nonionic surfactants, fatty alcohols having more than
30 12 EO can also be used. Examples thereof are tallow
fatty alcohol having 14 EO, 25 EO, 30 EO or 40 EO.

A further class of preferably used nonionic surfactants
which are used either as the sole nonionic surfactant
35 or in combination with other nonionic surfactants are
alkoxylated, preferably ethoxylated or ethoxylated and
propoxylated, fatty acid alkyl esters, preferably



WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT - 48 spraying. Simlarly to Gahams
salt and sodi um di phosphat e, pentasodi umtri phosphate dissol ves nmany

i nsol ubl e nmetal conpounds (including |linme soaps, etc.). Pentapotassium

t ri phosphat €§O KBPA03417Pot assi um 5 tri pol yphosphat e), HCY/BR0H2 /44210

commercially, for exanple, in the formof a 500 strength b i ol ution
(>23 o P205, 25 o K20) . The potassi um pol yphosphates are ﬁ—go&?'c%ﬁggfy in

t he washi ng conpositions and cl eani ng- cpnpositions industry. In 10
addi ti on, sodium potassiumtripol yphosphates al so exi st which can |ikew se
be used w thhawvihg Seopelofcot He qﬂmﬁntaﬁm@nm ohheThégelf ahminf,orirexanpl e,

wh di KOH: 15 (NaP03) 3 + 2 KOH
-~eaa§&2:3§811%££%€9%£(5:grd|ﬁgé'fg lﬂéeeﬂl]%\zlgg ‘}I\%%Q t hese Cal(’l be u)sed |+n

exactly the sane way as sodiumtri pol yphosphate, potassiumtripolyphosphate

or mxtures Of FhesgetWos1 205 M Xt Urr%fﬁnf@d'éﬁﬂﬁafdﬂ%}lﬁ’sphmr@{ e apfl sodium
potassiumtri pol y€hosphat e or mxtures of EOt assiumtripol yphosphate and

sodi um pot asdH VAR ERIPONFProthat st ARt ubRe 16l RAMMIPEIYTIhat e

and pot assi UpAPE] DOMR@QSW@J@%§Mywn@&nsmawmﬁél pskyphesphate 25 can
al so be used_accordi ng ta the |nv§(2gé Or gani. c c%g der .whi_ch can be
used in the WAShiIRGSE r]rpofscirt"iuolr‘?s Yreattt n§ EGhpSsi S oﬁs of**ffie 9nventi on

are, in partbmnha]nedpol yoar paxyha'uésror mpmhyclabbam;chled 3@ nacitdhs, pb{ yneric
pol ycar boxyl |y C y ed
u§ %ftl&f? AR tCe L, J(?lsee cf %bﬂﬁ@k& 2 1 1

dextrins, er organic co ders oS honat es. These
cl asses 16f s@%‘é%%@lcér&ﬂ‘e Qje§@r |2l§’ed mwa@‘é&/ U§é9¥9l é%r*@faml@ kst dlafey

substances ageeméor agxamPl £s the RBOhyear RAXHH Csasidls vsable Vc\joryé&f‘eform of
their sodiumsalts, the ter m pol ycar b%)%l i c acids meanin 03{ 054177

PCT/ EP02/ 14240 HO5DBBPEY - 24907 c atoms, preférably
glucose. The degree of glycosylation z 1is here between

1.0 and 4.0, preferably between 1.0 and 2.0 and in

15 particular between 1.1 and 1.4. Preference is given to
using linear alkyl polyglucosides, i.e. alkyl
polyglycosides in which the polyglycosyl radical is a
glucose radical, and the alkyl radical is an n-alkyl
radical.

20
Nonionic surfactants of the amine oxide type, for
example N-cocoalkyl-N,N-dimethylamine oxide and N-
tallow alkyl-N,N-dihydroxyethylamine oxide, and of the
fatty acid alkanolamides may also be suitable. The

25 proportion of these nonionic surfactants is preferably
no more than that of the ethoxylated fatty alcohols, in
particular no more than half thereof.

Further suitable surfactants are polyhydroxy fatty acid
30 amides of the formula (II)

Rr1

|
R-CO-N-[Z) )

in which RCO is an aliphatic acyl radical having from 6

35 to 22 «carbon atoms, R!' is hydrogen, an alkyl or



t hose carboxylic acids which carry nore than one acid function. Exanpl es of
these are citric acid, adipic acid, succinic acid, glutaric acid, malic
acid, tartaric acid, malefic acid, fumaric acid, sugar acids, 5

am nocar boxywd conto8ie17nitril otriacetic acid (NTA), aPdMEPORY1AXIND a use
is not to be avoi ded for ecol ogical reasons, and m xtures g@gﬁ%
Preferred salts are the salts of the pol ycarboxylic acids itric
acid, adipic acid, succinic acid, glutaggc-acid, tartaric 10 acid, sugar
acids, and mi xtures thereof. It is also possible to use the acids per se.

I n addition hpdtdeyal byl | dediaetli odaviteg &eods Typbca | gaabsn haud he
property of an,acidifying conponent and 1 rtar}llé 8l so serve tg est aq ish a

| ower and ni$Yer l:) of *Rasfi ng1or 3¢l e&ni n conp05|tipon§/, yidf Fré P

resul ting fromdidel nhaving dfromhe remel hi cgrlcompabens sand dicbmdesitreed.
Particul ar ti I de r f S cgpp@}%i angd

envi ronnment a thggfggggi ggslqgl ch Zgﬂg_s%giqtyrq c agy{j,Pace [ (Q)hggi. , ltdaerst aric
aci d, mali c &k dknpyet isthediance yebicke gend,ussiaddivhike aébP§aigedt &Y ¢ aci d,
adi pi ¢ aci d, rghyeenie aqidarNdnanyr MhXtldR®e itther 8edar HRWeWelammy ey, al
acids, in particular sulfuric acid, or bases, 1n particular ammoni ym or
al kal i netal@25 ﬁ‘)}%ﬁ@)@?“d@?, ey aPfSo kAN egﬁpgt orss}l.bsﬁ%leéﬁents of

t he i nventi oacegbat bvn stch regihatoracid, arpufdist fapief eddylly axatemor e

t han 200 by wei gh N partic .from1.20 by weight to 17% by weight. 30
Sui t abl e bui?]aegs£%F{éya %%épgﬁélgrﬁﬁj(e:' pol ycar boxyl ates; these are, for

exanpl el0t he al kali metal salts of polyacrylic acid or of polynethacrylic
acid, for ex |l e e [ iye ul gL ;gas fyfr O to 70
000 g/ nol . 3% heggr:rglggr %g\s{s S l&’}\{/}?nﬁé%g pg?ic/ﬁgri geﬁgﬁy%éngggfyl ;Ht%gpar e,

for the purpbdesudestapyrepedsfPEathenfommiight (11D 03/ 054177 - 50

PCT/ EPO2/ 14210 HO5206PCT average nol ar nasses, MN of the respective acid
form always det ekmjdggﬂ by neans of gel perneation chronmatography (GPC),
using a UV detectpr. The neasurenent was nmade agai nst an external

pol yacrylic ﬁ_C@NqZ]standard whi ch, @mi ng to its structural simlarity to
the polyners studied, provides realistic nolecular weight values. These
figures idiffer considerably fromthe nol ecul ar wei ght val ues obtai ned using
p0|yStyrenFSﬂhfQﬂﬁﬁﬁﬁf?dﬁgﬁsathgn%bﬁﬂd@fdbrﬁh@hﬁa|&gu&@%ra&seﬁﬂﬂﬁﬁﬁﬂred ]
agai nst pol ystyrenes oni ¢ aci ds are_us consi der ably hj,gher than the
nol ar massesrﬁeé%‘éﬁfi ﬁ‘&l‘ﬁ}r%g spedT i QatF%nﬂaJSu?éﬁﬁgpg pot et s%r er®i
particul ar, pbhgaeyylatascHdd whirc heype Bf @r alilky lhavedacabl ecul an rasgl of from
2000 to 20 OggdgégylhégMngEfb&hﬁirc§u§eEE?Eo§méggd%tyangrﬁﬁeﬁgn%§ in
this group may be given i turn to the short-chain pol'yacryl ates which have
mol ar medseslohefrom2oorrhest 10r000y el ol al&vd pardieal ardy phRefafwbly 20

from 3000 to,-380029/ M@} . A Sexs4ilkell eranecaOPOHFBLd C My car begylates, in
particul ar those of acrn?%llc cid with rﬁsyﬁggrgll acid and.of _acrylic acid
or met hacryl FRTEERd 3K malBfFE 25-6& Y opdl WhhteAifave @#oven to
be particul apkyfsuiredabpl andr € Ziihdse a0fl iacrad i ladi yinastyha It lefradiaead whi ch
contain from5b0 to 90% py i.ght .of acryli i, d fr.ogm % by

wei ght of rraY’g?lsg a ﬁ&YPTﬁ: |arlqlr ellgti%léb#) g‘égﬁg%r erarirn}g]s a%asg%a%g 1}% aci ds,
i's 30 gererahygrbrgin 2000pse 20 GAkoyyteltedyr efmafabiapfy oat 2 p0Eed 50 000
g/mol and i ”oPaEE!rangkgiafcéam ?18rEQQtEQeéO\%gOQh%”%diEQQ.(CO) polymeric

pol ycar boxyl at e e used ei'ther as powders or as aqueous sol ution. The
(co) polyneric pol ycarboxyl ates may be fromO0.5 to 20%

[Z] is preferably obtained by reductive amination of a
reducing sugar, for example glucose, fructose, maltose,

30 lactose, galactose, mannose or xylose. The N-alkoxy- or
N-aryloxy-substituted compounds may be converted, for
example, by reaction with fatty acid methyl esters in
the presence of an alkoxide as catalyst, into the
desired polyhydroxy fatty acid amides.

35



35 by weight, in particular 1 to |oo by weight of the content of the
conposi tions. WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT - 51 To inprove the
solubility in water, the polynmers may al so contain allylsulfonic acids such
as, for exampde03A0541DXybenzenesul fonic acid and net lEdTABEOR AIARID0 aci d as
nononers. 5 Particular preference is also given to biodegrgﬂaﬂ*ﬁﬁggjyners
of nore than two different nononer units, for exanple thos i ont ai n,
as nononers, salts of acrylic acid and ®»§ +ml efic acid, and vinyl al cohol

or 10 vinyl al cohol derivatives, or those which contain, as nononers, salts
of acrylic arhe andoﬂicZahkyhatbntsuh%ediar@ci&pramﬂummgag ddrdseatafves.

Further pref g ed, opoLyIIeL34aLe, gj%acryg&hs?{if N2l A avss 35

nmononers, acfofefrn anaaacry Pc Saci I¢ acl 15 UGN Fland
vi nyl acet atehe Fuisuhieonaref drymesd buﬁldeme§ab§bémce@aﬂWn&ﬂkyﬁﬁeﬂﬂﬁnﬁﬁn|oned

are al so DO' TBEL 2885 Nodi car;| P&%YL'f'o% aGids, i 20 tmkﬁufégt%foraltmé-

precur sor stances. Particu referefice is given to polyaspartic acids
or saltsEhnda@@rthQRRﬁy%}kﬁQﬁﬁu eratrs, suiedbl edbavl erakedst arftes are

po: yaf:et albs @thadc%rbee%@wedfwmr Q%Qtlhnxﬂoﬂ?@iéiﬁbﬂﬂeﬁﬁ\ﬂlhb &g

pol yol carboxyl i c. acids hayi atons _and_at | eas

hydr oxyl gr obpE™+ PP féF?eantF gefgrggﬁ? g88 ai nﬁéﬂ?ﬁFéPBeHﬁH&% such
as gl yoxal, géuéaﬁaldehyﬂer terthibelaém@hyﬂ@bam@uammtLﬂxkalim&reah:30 and
f rom pol yol CELROXY! Gy RELES. UCTL AS (gleie i £ oAgk dofndh pqgugohaplan! ¢

acid. Further SUI nic buil er su ances are dex?rlns or exanple
ol i gormerld orSthyhéﬁsaah 351ban@@hyﬂ©a@bgs wﬁﬂéﬁlc@heb@bﬁﬁﬂaﬁﬁedﬁﬁynpartlaI

hydrol ysis of, stargheseslhe diydr )i £an %yf IBﬁlﬁa&faﬁtQﬂﬁry
processes, f ot exanpl e aci d- catalyze 3/054177 -
sulfoxidation wit subsequent hydroly51s or

neutralization. Likewise suitable are also the esters
of a-sulfo fatty acids (estersulfonates), for example
15 the oa-sulfonated methyl esters of hydrogenated coconut,

palm kernel or tallow fatty acids.

Further suitable anionic surfactants are sulfated fatty
acid glycerol esters. Fatty acid glycerol esters mean
20 the mono-, di- and triesters, and mixtures thereof, as
are obtained during the preparation by esterification
of a monoglycerol with from 1 to 3 mol of fatty acid or
during the transesterification of triglycerides with
from 0.3 to 2 mol of glycerol. Preferred sulfated fatty
25 acid glycerol esters are here the sulfation products of
saturated fatty acids having from 6 to 22 carbon atoms,
for example of 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 metal, and
in particular the sodium, salts of sulfuric monoesters
of Cip;-Cig-fatty alcohols, for example of coconut fatty
alcohol, tallow fatty alcohol, 1lauryl, myristyl, cetyl
35 or stearyl alcohol or of C;p-Cyo-0oxo alcohols and those
monoesters of secondary alcohols of these <chain

lengths. Further preferred are alk(en)yl sulfates of



PCT/ EPO2/ 14210 HO5206PCT or enzyne-catal yzed processes. The hydrol ysis
products preferably have average nolar masses in the range from 400 to 500
000 g/nmol. Preference is given here to a pol ysaccharide having a dextrose
equi val ent (W¥)03/054®E7H range fromO0.5 to 40, in par tBGIAEROX/1AR2ID t 0 30,
where DE is a common neasure of the reducing action of a p C i de
conpared with dextrose which has a DE of 100. It is possibl bot h
mal t odextrins having a DE between 3 and320-and dried gl ucose syrups having
a 10 DE between 20 and 37, and al so "yell ow dextrins" and "white dextrins”
W tg hi ghgr @l @r rm:&slfes [ Iletnl’g‘.tl'i’ angaithom 26fPrise30 H00 g/maret ithe

oxi di ze erivatives o ch xtrins. ethelr ctj.o ducts with
oxi di zi ng ag%? %?%hc%ﬁgba%?(g t%tﬁ?& |tzec%1 lrlleagjt]g)g% ll COCEA(’)]IO ;églﬁjcsztl on of
the sacchariltevei ngatlogohe cdedpoxyat tomcbghyiorr om Phﬁtlecgniafalgﬁrﬁr eferred

organi ¢ bui '9&5@ ol P45 COAPOS! {Dhogét@g Eh%ml@\éqntfa%nn%rt%ﬁ@ 14 .z68 53t af ches
and 20 derivatives thereo pl'ications EP 472 042, WD 97/ 25399 and

EP 755 984, wasipbldi PeInfOroRydies uEteHaP bRt an®rEERELNES: | Vit PE§NoftO

di succi nat esg,,pref-efx Jy %td])ﬂa%%dl @mdnecgigmgcamyﬁ, @jﬁf@déﬁJ 25an‘curther
sui tabl e cobui | ders ef h | enedi PI Eﬂ nat e DDS) is
preferably usedCisr atlﬁié’]f or?hﬂo? W% sog:na oFY gﬁélzlltll?%\%altasr | #45 s
connection, $uftdielepaeienenceuirsaatantgiven to glycerol disuccinates and
gl ycerol trisuccinates. Suitable use 30 anpbunts in zeolite-containing

and/ or silicatecontaining fornmulations are between 3 and 15% by wei ght.
Fur t her 16r gabhe cobdiurder smohdestenn lod ustera bglkt -¢lorigsoax dnpinched

acetyl ated hydr oxycalRoXy! i& ok 5, 1Q8q Sabish t her&ef .1 whieh dmy, Bl sor be
present, where‘a propriate, 1n |["actone form and which contain at Ieast 4

carbon VD 8BRP5ANT7OKLERE SNEata Sact YFbYbsP T MRt PeF - akeolply) 15 20

having, on average, 3.5 mol of ethylene oxide (EO) or
Ciz-1s—fatty alcohols having from 1 to 4 EO, are also

15 suitable. Owing to their high foaming behavior, they
are used in cleaning compositions only in relatively
small amounts, for example in amounts up to 5% by
weight, usually from 1 to 5% by weight.

20 Further suitable anionic surfactants are also the salts
of alkylsulfosuccinic acid, which are also referred to
as sulfosuccinates or as sulfosuccinic esters and which
are monoesters and/or diesters of sulfosuccinic acid
with alcohols, preferably fatty alcohols and, in

25 particular, ethoxylated fatty alcohols. Preferred
sulfosuccinates contain Cg-1g—fatty alcohol radicals or
mixtures thereof. Particularly preferred
sulfosuccinates contain a fatty alcohol radical derived
from ethoxylated fatty alcohols, which are themselves

30 nonionic surfactants (see above for description). 1In
this connection, sulfosuccinates whose fatty alcohol
radicals are derived from ethoxylated fatty alcohols
having a narrowed homolog distribution are, in turn,
particularly preferred. Likewise, it 1is also possible

35 to use alk(en)ylsuccinic acid having preferably from 8
to 18 carbon atoms in the alk(en)yl chain or salts

thereof.



25 PCT/ EP02/ 14210 | east one hydroxy group and at nost two A further class
of substance having cobuil der properties is the phosphonates. These are, in
particul ar, hydroxyal kane- and am noal kanephosphonat es. Anong t he

hydr oxyal karRpHBf0dkl2s, 1-hydroxyet hanel, 1-di phospRETARPO2ARZ210 s of

particular inportance as a cobuilder. It is preferably usegﬁ (ﬁﬁﬁgyn1salt,
the disodiumsalt being neutral and the tetrasodiumsalt b Cﬁ% a line (pH

9). Suitable am noal kanephosphonat es -ar® preferably
et hyl enedi am net et r amet hyl enephosphonat e ( EDTMVP) ,
di et hyl enetri am nepent anet hyl enephosphonate (DTPMP) and hi gher honol ogs

t hereof. Th r ef sed | for utr sodi salts,
for exanpleqégﬂ?%?phexgégg%%%gsalanf&E%TNP %%Pé%é?%%P%eptggeénd g%%asodium
salt of DTPNRrtHegwlampy efeppfce Safwiakad t babsyngEDPE @xPHushglr & om t he
class of phosphonaies. ofn1additi gRidt hayarisheal kanepheznhanatesdiave a

mar ked heavy netal -bi ndj ng capacity. Accordingly, particularly if the
agents aPso TR h AEHLhedYTHOTRRAIRA prafesrifhl €43 ysdnd  Behenic

am noal kanepiwisphoaatgs, im N ppaftticellaal, DIEPMP, nirxtivdr @srofredaifkom
phosphonates._ln dit%gn, al%iconPounds whi.ch are able to,formconpl exes
with al kal i f&%E4Fe ﬁ@ Y i%rs" an* Be ﬁé’(gﬂlp&? COBTRT der spa%‘ ‘I]%eemae ents of
t he i nventi o neyl bont atnt huad des, sabst sucesblehere appropriate in anmounts
of up to 900 by weight, and preferably contain themin anmounts of up to 750
by wei ght. Washi ng conpositions of the invention have buil der contents of,

i n partit€ul a¥he f PRPBHChPUTS amdiagis tin B IG weeyps . MK v aitgsant

conposi tions; f o eaBi-RY Har d i f aGR%Hiund) Pabthedhian fOF maeliMie! eani ng
of dishes, the builder substance content is_in WD 03/ 0541 77 - 54

PCT/ EP02/ 1423® +9528BBCEDHafPiebler Saldm 59 bpr@énglit R35880SBFPweight

wi th preferabdnyohp M@Pebﬁlﬁﬁ?eﬁﬂéhdnﬁ¢Ikﬂ.nﬁhéfb&ﬁ%nb@Iﬂynﬁﬁﬂﬁdﬂt§uch
conpositions, A preferred enbodinent of i.nvent.ive c ositions for, in
parEr Ul ar . HREHE e EFEPEhnt R B APEMes C SREAIn THOM 360 By S g to 400
by wei gt wat@ltsol ithl pa ot ganl er bim| teesform partheusadiahkabitaet a
citrate, from5o0 by weight to 150 by wei ght al kali netal carbonate and from
200 by weight to 400 by weight alkali netal disilicate. 10 Sol vents which
may be used Thethéurifggtants gatat i nbs EBRFEEtti o’ ofhRasHiRpning

conposi t i onscash €1 €26h H9 cGONPHSHh L h@NSotbesit@bnexad®l enef riamdiei @ oup of
nmonohydric or polyhgdrii al cohol s, _al_kanol am_nes %r %ﬁ %#ycogéﬁ}hers, as

| ong as theyAr@PnPEErpte AMPHwaPEr fre™ Re SfiSFéhidonce ity HSEN T difye.

Pref erahloy, 3t bgl werdightar eirsepeet edulaomfebhars® ,byn- wel ghtpreopaitd ,

but anol s, ethyl ene y t hyl h . I | ycol ethyl ether,

et hyl ene gIy%%lﬁ%%%%§1C%%%%?,g%tE@%eﬁénﬁgﬂg¥y§§§n%ﬁno-n-butyl et her,

di et hyl ene gl ycol nethyl ether, diethylene glycol ethyl ether, propylene

gl ycol nethytomsthyt i Ofs PEePYheet Nefentdi g ORYY €BEnELY ROk 1R hyd £ Or
nonoet hyl et her, diisopropyl ene glycol nonone h§l or nonoet hyl et her,

met hoxy, et hb}X§ GPMPSURHE0 G gFEDE, 28- AR 2PpPBPEfoHz02

3- net hy23- met hoxwatdeanol , spdpyl enpegbyebbnbtbyt yl sedihen, gurboodts es of

t hese solvenégt S%I%en S ggxibe sg% inetge é%éﬂﬂﬁ%t&% Qg%g nous qgfmashing
conpositions an Y Eﬁlng conp8§|%|0n3p0¥ THe- T nV&enta 8 5 Sandint s~ of

bet ween 0. Ipandi@@lar bympeirgancebubtpeef blabichelbemiciscadry eeiuged and in
particular below |l o y i 135 T j j ily, re

t hi ckeners o%ighickg%?ngm§§gpgég’nay%ﬁ%Qggﬁﬁﬁ&ﬁgmihe.cpﬁ%osi??@ﬁ%hggothe

i nvention. Thesky@érghesol éad arHxergedggigpgandeeracidic  salts or

30 peracids, such as persulfates or persulfuric acid. Also
useful is the urea peroxohydrate percarbamide which can
be described by the formula H,N-CO~NH,*H,0,. In
particular when used for cleaning hard surfaces, for
example for machine dishwashing, the agents, if

35 desired, may also contain bleaches from the group of
organic bleaches, although the use thereof is possible

in principle also 1in agents for washing textiles.



WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT - 55 which are also called swelling)
agents usually soak up the liquids and swell in the process, converting
ultimately into viscous, true or colloidal solutions. 5 Suitable thickeners
are inorganiRo a3/ MB4IETi c or gani ¢ conpounds. | nor ganiBCTABRO@A 61210 ncl ude
for exanple, polysilicic acids, clay mnerals, such as nnn&ﬂﬁ%%gﬁggétes,
zeolites, silicas and bentonites. The organic thickeners a e
groups of natural 10 polyners, nodified3qatural polyners and conpletely
synt hetic polyners. Such natural polyners are, for exanple, agar-agar,
carrageen, tTygacant brgghubhcabakiachesl girmatébacpechbensxifekyeses, guar
flour, carob ggede&gou&b staéfgé ggxirinsré¥§égin gggtﬁg§ei% I%%gfied 15
natural subst@nceS Whrch are USed ad t hifcKeners ‘are prlnarilyﬁg?onf%he
group of nodbfdanlict abdkeshasd cwted ul bbes. oy esawhideh negpdisl hiemt i oned
here are carboxy yl I d C S h

hydr oxyet hyl cel I%lle%)é;e kg%ﬁ%ygf%ﬁgr o%/]it}?ebf_l Ealléojlé%g :ar{(;ﬁ Zgilzyalr 0 efrlo}_(tﬁ et her.
Conpl et ePy s3@idet i PEhk TKEer ST EE T Y S Suchr s RRIGHEE T I§RE &Y
pol ymet hacr ydé£d coamoundss i - A9 B St e POl V&R ROXW £, aCdilsh  as

pol yet hers, $E%&ﬂn1nes, olganldes nd onurfthanes. 25 The thickeners may
be present i %%Wb‘g‘bz B 5RADYSei GHE, Pt &P e RHIFHIBRBPHTISF 20 by
wei ght, and patdi enbdarmagmpsefwn abbyopeaph@hhlbaecl. Shdy adpghticbased on
the fini shed.composiiigns, 30, Thevasning and &l eaping composiyign of the

i nvention may, ere appropriate, conprise,”"as further custonmary

i ngredi éft s,actduesberprysagents, et rol st dinfigadrrosseapieim s. 35
Textile “ﬁShé@ﬂdPQBBQ%%H&%&%o@Erb&%hb&%@@ﬁkpﬂaaﬁ&,C@ﬂb@hﬂuafééfﬁﬁi al
brighteners, derivatives of diam nostilbenedisulfonic acid or alkali netal
salts WO 03¢ 5aR 7FoRe Bex Y PeRT P2/ 12249 HoShusPeEn iiire iRt e are,
for exanpl e, asahit sn@f N-nonenylamidopersuccinates, and aliphatic and
4,4'bis(2-aniIi£$-4-nvrpholino-%,S,S-trigzinyl-6-anino tiIbene-éH%'-disulf
onic acid or®5FHMPRRFC coREFPE¥ELE2EBRBBLAEs RATER ¢ a & ethralfol ani no
group, as5 neipytrexyoerigeoypican atidj no Dy Dghi o r ex Paed hoky et hyd ady no

group i nsteag. lino gr.oup. In Lo righteners_ of .t he
substituted %%%%%%ﬁ%%%@ gt ype ?%I;lﬁ’be prgggglk%)kggrragig%%%e the' _a%%’al i
met al sal ts @ipgraxyphsiial sal edopryl)digheiddrenekybutane-1, 4-dioic

4:4"bi5(4'CQ&PHO'3NFNuﬁéﬁéﬁﬁﬁﬂagéfﬁngévaﬁino ercaproic acid) may
4- (9chl orostyryl5-9'-(2-su|fostyry ) di phenyl . IK/Ixtures of the

abovenent i on?d ®pEfcal brighteners may al so be used. 15 Antiredeposition
agents krave the function of keeping the soil detached fromthe textile

fiber in suspensjon_in the |iquor uitable for this purpos re ,ne
wat er sol ubl e'PIE%I F&eagg GSiES o?fga g Fﬁeﬁgfgurméy f%ef gﬁgﬁpﬁe%ﬁ a4r((): , Size,
gel atin, salkbg weéighheandsborybhctitudeirds fororetifersul¥Mnily act dshof starch
or of cellulgsengOl S Olgbld UG RS er smghofighkutase oy of

starch. Water-sofuble poly ontaining acidic groups _are al so suitable
for this purpesearimpraber nofe, SYREEHLIEEFvatiSfes ®f heMyRaset hoskth

mentioned abg¥ecHBYonate or of amylase with percarboxylic acid is
disclosed by the applications WO 99/63036 and WO
99/63037.

In order to achieve improved bleaching action in cases
30 of washing at temperatures of 60°C and below, and in
particular in the case of laundry pretreatment, the
compositions may also include bleach activators. Bleach
activators which can be used are compounds which, under
perhydrolysis conditions, give aliphatic peroxo-
35 carboxylic acids having preferably from 1 to 10 carbon
atoms, in particular from 2 to 4 carbon atoms, and/or

substituted or unsubstituted perbenzoic acid.



25 be used, for exanple al dehyde starches. Preference is given to cellul ose
et hers such as carboxynet hyl cellul ose (Na salt), nethylcellul ose,

hydr oxyal kyl cel | ul ose and m xed et hers such as net hyl hydroxyet hyl cel | ul ose,
met hyl hydr oXy®ro3{0%41 7l ose, 30 net hyl car boxynet hyl c RATARROR /1AL Qvi xt ur es
t hereof, for exanple in amobunts of fromO0.1 to 50 by wei ghtHogﬁ@ﬂm@n t he
conpositions. In order to protect against silver corrosion, sl r 35
corrosion inhibitors may be used in di sgjovashi ng cl eani ng conposi tions of
the invention. Such inhibitors are known in the prior art, for exanple
benzotri azol &shstaVE2O3WAS4h7 ¢arr§7 O-PGHERN?/ N424P1 HO5206RCHfi rsami(d | 1)

chl ori de or r%i?‘c%lr Asogi scé%srgl by,a vﬁ?nmﬁscexaﬁpdﬁor Eyr%}?{&yﬁgﬁe@t ER.0 736

084 B1, silver corrosion in ors h are 'partic abl'e for

bei ng used teogsehetitited eheymeylareroapganase, S8itabini uRredianaitiam

haf ni um vanggdi umy; geRal t o0r gefEyIakks and/eh 16 9EHdd) Whigh the
specified netals, are present in any of the oxidation states II, IIl, IV, V
or V. EXxanpPeEtbfuldeh tedmssunedy Letomesaqiames BBED) voRCYhade,

KZT: F6, | K2Zr £6i a £0né NQ&)riér,atG@e(sl\lOB)mB.paﬁw@@lm xtiyresiidweseof-2, 4-

Soi |l -rel ease active ingredients.or soil repell re usually pal rs
whi ch, when (Eljs%ﬁoﬁl?lx%h Sl ﬁggt%n{)’é%“f‘ﬁ%%, i rrpzﬂ%‘ﬁggi) I’-repelal%/n]taqb%/dggerti es
to the 15 | aghgeyloirbeesand/ dm asspsttibelabi | i tly, 3fd tdhe dttmarcatasht ng
conposition |j i st ach ,sqj : -Q%[g)ara e al,s0 be
observed w t‘hfgﬁglﬂ'rlfgise i(gAgﬁ ani r%\goécéoyrrlpl@lsll idns ?llcl)r ﬁ%frrgqtgtﬁ%gceﬁ 20

Soi | - r elldasenareinoel sngeeainhde WNCH )ar eaput efed| atignaffwlionatesmd have

been known fon a long tipgeaieu¢apol yesters havigp@ndygar boxylic acid,
al kyl ene gl ycol and pol yal kyl ene gl col units. Exanples thereof are
o5 M

copol ymers ot SARRed": FEPSNBPNPOr{EPRGT8ne 2871 er eBht hal At E MM )

pol yoxyet hyl gael gt ¥dolhy{d¥bxhaalrbd4/l, i andcidespeath velsy, t BPTe2Ry00 ®41) .

Ger man | ai d- ope ecificati 22 53 063 di,scl] oses,acj di ¢ agents

cont ai ni ng, ?ﬁ?g}lfgffﬁ?JCE coggpg t of RGBS car n&)?’ﬁrilcaceasdi d and an

al kyl end 5or pyctoabkytepbtBOlpol pohydoldeGersart odoc améntdy iDe 280d/0R92 and

DE 33 24 ZSSSQQQ%EHEODGt%%Mﬁ'He EP ch§§o%t§ﬁgjg§cri %ﬁ_m?ﬁl ynggs ofy.ethyl ene

terepht hal ate and_pol ye “ene oXi de terep ate a e use thereof in
washi ng conpBsthybdsacehapBpdan padéNEokPdges 948 ataces RO B YBiDsi ti ons

cont ai ni ng a;¢ePRbLYEst ennof pathykeana rgl ¥ealacarahyet mned yegl yesr omati ¢
di carboxylic acid and sul fonat ed a}rqgmatl c dicar boxzylé ¢, acl din péargl cul ar
WO 03/ 05417791288t bR/ EPHRPREAAD Y052 BEET e so-dlacetoxy=s, o=

20 dihydrofuran and the enol esters disclosed in German
patent applications DE 196 16 693 and DE 196 16 767,
and acetylated sorbitol and mannitol, or mixtures
thereof described 1in European patent application
EP 0 525 239 (SORMAN), acylated sugar derivatives, in

25 particular pentaacetylglucose (PAG), pentaacetyl-
fructose, tetraacetylxylose and octaacetyllactose, and
acetylated, optionally N-alkylated glucamine or
gluconolactone, triazole or triazole derivatives and/or
particulate caprolactams and/or caprolactam

30 derivatives, preferably N-acylated lactams, for example
N-benzoylcaprolactam and N-acetylcaprolactam, which are
disclosed in international patent applications
WO 94/27970, WO 94/28102, WO 94/28103, WO 95/00626,
WO 95/14759 and WO 95/17498. The hydrophilically

35 substituted acyl acetals disclosed in German patent
application DE 196 16 769 and the acyl lactams
described in German patent application DE 196 16 770



nol ar ratios. European patent EP O 185 427 discloses nethyl or ethyl group
end- capped pol yesters havi ng et hyl ene and/ or propyl ene terephthal ate and
pol yet hyl ene oxi de terephthalate units, and washing 5 conpositions

contai ning sWw@h03/8%54177¢el ease pol yner. European pat erRCTAEERD2/414 208

di scl oses a pol yester which contains, in addition to OXyEtR%d C&;Toups and
terephthalic acid units, also substituted ethylene units a 5?&% ero

units. European patent EP 0 291 985 10 4l s€l oses pol yesters whi ch contain,
in addition to oxyethyl ene groups and terephthalic acid units,

1, 2propyl eneand, 2nbihykenatandadr pdtrathaypplic2tpoapyoe s /Griddds ,amnd

gl ycerol wuni i ar nd- ed.w t.h, C o] - I oups.
Eur opean pat ie%’t{g‘ggséﬂl]ﬁ%?gat‘“ﬁotﬁj 2%9%]9%%&@@3 5}9’150]1%05%158%0P§§§? Lejlf% htg{/i ng
pol ypr opyl enes¢ etbphtdeaitdiina tamah spod § oxgev &yt earal ebdphichalaatte vatiqss  whi ch

are at |eastyparibabdy SNA¢ouRTCaBREAnPY LdpPi @l kydn ODEAGH J4AdiTAl s.
Eur opean patent EP 0 279 907 describes sul f'oet hyl end-group 20 capped

t er epht hal at Blebht @i nifEL €aF Vel 38 pGt S e HATOPYAC G Mg tH Eulridhean
patent appligaidteop ER Oy 357N280kySahhenatimon ofetisatuidéed enthdfonps
produces soil-rel ease pqlyesters having terephthal ate, alkyle | ycol and
ol y- o4t ol Gestataae s SsESPELTRALT Bd | Bacint Bapplees o W W8 5232

rel ates to abldach aronat actpwhyesters capalke of detsactiiarg soil. 4-

| nt ernati onal j j 085 _di s el

soi |l -repell erg?gg%:ﬁlg%%g?ﬂlgir)%@i&%ﬁ?%%‘?@rﬁ%ép?a %s)ﬁgmbggﬁof %%gﬁtoéoé/nm I|9ch have
a pluralli®ty eylgrybanzenesal fanate: (a-f prstlisemNOBMicinagcdxasdoni c, for

exanpl e, is gbheehOsAUSGRALEO (UIRHEROL! 0868 HLMACER QB JIRANS Qb &l AGtd-O0st ati ¢
interaction, and a second unit which is hydrophobic is re%§0n5|ble for the

active ingre@iehPPRERRI niAgBat - t hedSRARYY Ot YRR Tt @r f %A 35 PRl or
transfer inhoBCto0$y siHd/aM edbaecHAeylbxly/Bendeyewashbngteonuss tions of the
i nvention inclyde, [ 0541 7.7. PCT/ EPQ2/ 14210 HQ5206PCT - 59 i

particul ar, ﬁBayvi%W%&%??éhoe]sl,mp% yvﬁﬁfljﬁf’ﬁlilg§§|glees, (@gﬁ/ﬁer iséu% oxi des
such as Igol ybleaghpyacdinetdroxinay drel copodegmier siof theylpygtratddone with
vi nyl i m dazo : ‘yse | chi | eanphhg 0CesSsEeS, 1kt : of
advant age toagaaéf'gg%ﬂl?%hi Bﬁn s t]gle? e g'ggts&roExa%%resbgf _rscﬁe%/lté;‘ﬁﬁ'e f oam
i nhibitors apeeserpblyf iiat EWQPT%E sypathett & o9 gﬂﬁ’ohéw ngeadhigh in
proportion ofa30i&hBaE24sf @t WvaAGHIS to Ex@Phbeswelightlt #Rlsed on the
nonsur f act an tﬁgi foam i nhi bitors are organopol ysi[oxanes and their

mi xt ures wit hOhfér 6PPRBS16)PMonal Iy sil anized silica and al so paraffins,
waxes, rm@rocrystalline waxes, and m xtures thereof with silanized silica
or bis-stearyl 15 alind.enediamde W LA, adYaR 08 se s aLaQ TR of

m xtures of differen oam’i nhibi tors,” for eXanple m xtures of “silicones,
paraffins orinaxesd Thé fbhemi nhibi tbss,alsopareseible those Cokradhi ng

si l'i cone andfgt,paLatiine, e prefefabl ynbound haranged8NWa p2bach-
wat er - sol ubl e or di spersible support substance. Particul ar preference is

gi ven here t 8NhRREGPEs W puklardn nBednd bFalss ey EFAPFPéREAPaATRL A

cl eani n@exonpespl baasOfsudie afyembirorefapigr dM2p Ful,f axes Ray.od Mo

addi tion, contiiarq ingredients with abr}fagi ve action, 'Mn p%retica,ll ar,fromthe
r

group conpri SPRGRqERFEZ SFESurY, ST bur P pot§ier MFr odfe, CHal e’ and

gl ass ni crobBads, Tand Wi and eSut hepepllexabr asovesinieg prieseentainime
o 8 TEBSEETS Ay QNETEROn O g Sl cam oo 200

are also suitable as bleach catalysts, preference being

30 given to using those compounds described in

DE 197 09 284 Al. Acetonitrile derivatives, according

to WO 99/63038, and bleach-activating transition metal

complex  compounds, according to WO 99/63041, are

capable of developing a bleach-activating action in

35 combination with amylases.



Dyes and fragrances are added to washing conpositions 35 and cl eani ng
conpositions in order to inprove the esthetic appeal of the products and to
provi de the consuner, in addition to washing and cl eani ng WO 03/ 054177 -
60 PCT/ EPO2A4@3 00505206 PCT perfornance, with a visu@hmynmmzﬂmwzmmﬁ ally
"typi cal and unm st akabl e" product. As perfune oils and/or %g es it is
possi bl e to use individual odorant conpounds, for exanple é §ﬁ) etic
products of the 5 ester, ether, al dehyde ketone, al cohol and hydrocarbon
types. COdorant conpounds of the ester type are, for exanple, benzyl

acet at e, phem@myﬁﬁhyiomsobﬂiytﬂée1np@amucbutwényblphexmkaametame dd nal yl

acet at e, dlnetn¥lb% ng%ggiﬂx{ acq%g# %en ny%gg@xk gcet%ﬁﬁlcheé nal yl

benzoat e, benzy for yl glycinate; allylcycloHexyl
pr opi onat e, sayb@m$y¢spropg@nacecahdlbéﬂzylasdblwybaEendﬂﬂ§Qﬁdﬁ;Q§h ncl ude,

for exanple, . benzyl %Emslseetﬂ}%lrtasea' dehydes, i dide . feneexamils, the

| i near alkana avin carbon 15" atons, citral, citronellal,
ci tronel Pyl o&lgl%tcéctl'@ deR9 BB egcuekfia feh§aE, YSRIr dRyPaFoheriar, i i al

and bour geongl ¢ ah ey Kebapesi t N6hsdee r fRd cleXaepd Eshitdigh 1 @pones,
a-isonet hyli onone and nethyl cedryl ketone; the al cohols include anethol,

citronellol, eugenol, 20 geraniol, |inalool, phenylethyl alcohol, and
t er pi neol ; t(bemﬂa(ydm@sawhdmh g/ lldf rpaéximm:hécy hbéeet ampem&yﬂaﬁﬂm | i nronene

and pi nene. ferenc yeve, o the us Xt . f
di fferent odg$ ? &d %gﬁ'to<ﬂéﬁliéﬁ%%%ce gn é%beal§n§£¥$%gran§§12b e. Such
25 perfufe ol&¥Shlexal yd@onwhemendt ural sedoranormibidragsn,asxaie a

obt ai nabl e fﬁ%@kaﬂoﬁowge%o tlorp%%g%slgl @%om h.. oCichr WS Qi land gsm ne
oil, patchouli oil, rose oil or 29 an oi I. Likew se suitable are
e

muscatel , sage @IHUW%%%an%mopthﬂ Hﬁﬂﬂﬁﬁﬁq Whiedi FOr3c
cinnanon | eafrei b, Bise Al Oﬁﬁgmt@lﬂl,lnjeuIiblhmlloléellliyﬁaﬂlleb, orettiniey 1gird

ollbanun10|l aIb numiﬁ q fIabdanum al so orange bl SS m oi
neroli oil, 9%and Qﬁndaﬁ’ﬁf%‘gﬁ%’i | Phe BYEORDIE entBr Mashi ng
conposi tJJSOnSappﬂlcheaonng CE)IP(p@)Sl 640hB4i s 35?ms£t|artﬁe5d I ess:rtymnlﬁﬂeo by

For il aton, SV bEIGETEERF92 081 el B8, Wb e T ances

may be incorpbeaced dis esedyunnasdt re @l hgtlenpediveisonrs and3el ddhi ng

conposi tionsy,hoyevesr, it mRynal sgbe adyant agequgihp applisitiieddagrances
to carriers mhlch enhance the adhesion of 5 thecggrfune to the material to

be cl eaned al@zSPsmBHS BFCsPEREPIELEgr SR TRIEaE BRLEr &P i%st i ng
fragrancs, |Bopart|f:<blfare;wfm]_d]rae,at echdeaxt thes. ndMatersd® wdlcdrihawe becone

established gg, sUCR CARE &S AL 8y, [ O], eXARRLES; GHCRIPIL LAY Hdvigt N
possi ble, in aaaftlon
the formula Na,Si 05 yH,0, and SKS-7® is primarily the B-
sodium disilicate. Reacting the d&-sodium disilicate
with acids (for example citric acid or carbonic acid)
25 gives kanemite, NaHSi,0s:yH;0, sold under the names
SKS-9® and, respectively, SKS-10® (Clariant). It may
also be advantageous to use chemical modifications of
said phyllosilicates. The alkalinity of the
phyllosilicates, for example, <can thus be suitably
30 influenced. Phyllosilicates doped with phosphate or
with carbonate have, compared to the 8-sodium
disilicate, altered crystal morphologies, dissolve more
rapidly and display an 1increased calcium binding
ability, compared to 0-sodium disilicate. Thus,
35 phyllosilicates of the general empirical formula
xNa,0+ySiO;*zP,05 where the x-to-y ratio corresponds to

a number from 0.35 to 0.6, the x~-to~z ratio to a number



10 for the cycl odextrin-perfunme conplexes also to be coated with further
auxiliaries. Another preferred carrier for fragances is the descri bed
zeolite X which can al so absorb fragrances instead of or in a mxture with
surfactant s.Wer@3 L0%4LE7i s t herefore given to 15 washiP@f/EPORJ41i4210ns and
cl eani ng conpositions which contain the described zeolite ? §g%éfr rances
whi ch, preferably, are at | east partially absorbed on the @ KPEC D0
Preferred dyes whose selection is by nagmeans difficult for the skilled
wor ker have high storage stability and insensitivity to the other

i ngredi ents oforh he. toMpoesie0oOnandndhtoylitght, randoal®o ahavebra Fremounced
affinity for, text)heoflber 3, 80,83400L Lo S0 N LG, 3B TOCq0lr Q)

m cr oor gani shs, - washi ng~ conposi t1ons or cleanlng conp05|P|ons may contain
anti m crobi a063gefihs. sbépbidiity @f arite npley bbdal 1 spres unadndlsecieni sm of
action, a dlfﬁ;ﬂ@éé&@ 'Eg”a%ihfg;e gﬂﬂf@m%{g@bag%b%tS at%r%%ﬂ%@;ed

bactericides, fungistatics and ngi ci des, > anpl e I npor t ant
subst ances frlavd ipekbigrbeps dfe ben2dPRoMOFHIORLOrtYedse compounds

al kyl aryl sul §pnat ege hakepbenohsnand phgnybeencuayeacet atieh Thethesrs
antimcrobial_ actipn and ﬁntinicrobi%hﬁ%?ent 5 have t he teaching

I, LR
of the i nventPShAtHRtFreatiPRgCRBH DN MeYarke WAPERCTSIqLSEFT BEE for
exanpl e, by ¥nHpa#lilddadB3ethbre~~Fiaxi seddulSter i desavabives WRIQ3Y 054177
PCT/ EPO2/ 14210_HO P - 1) i - _Konservyier : .
Keinidentifi%gg?u%égggfgéggggyagggéeegg%hgEai?Fgggg ébﬁt?ggrﬁfeﬁeﬁnYork
Thi eme, 1D995partichbing ippswabhéngo eyepedilt pfn t hebdehst aneed Hadagy
anti i crobi af,; agt i 98 JesEpb Pt HEr €. £ 5r Sult Al fo ANt v & ObiAlg agegts are
preferably selected from_the groups of al cohol's, am nes, aldehydes,
anti m cr obi aPCh¥PASI6r RHSIGRR%HYE 3t bk §F i CXEESs, CaRPUYBRF e Pt
phenol s, pheaetydeti yataves, diphenyls, diphenylal kanes, urea derivatives,
oxygen acetals, 10 nitrogen acetals and al so oxygen and nitrogen formats,
benzam di nes, isothioazolines, phthalimde derivatives, pyridine
deri vat ilfes, ITantiismalrabi pbssibiactantusonaoonolsouguarddiunesildntatrescr obi al
anmphot er i Cﬁg@?MgdSanq%é‘%'ﬁ‘%ﬁ hoBudlLAr 0FP- 2¢ Asfll Cyanohuy arie:aa.%i

uty 0 s, 'hal ogen

i odo- 2- propy car banet €,” 71 6di ne, i odophor s, peroxo conpoun
conpounds, apdefayahilxt fr@m ot : 2 héoabbye: 8. Théngntimi ppsbianlagertrathy be

sel ected from gthagol ;.206n- pr@pamol haveoprRpaRRle biddutaned olana
phenoxyet hanol , 1, 2-propyl ene, gl ycol, glycerol, undecyl enic aC|dw%E§n20|c

acid, salicyPPECBERAY di MAMMLE i c &OMEPOSEtaRENy| pREMFITLLIES -
N-met hylomor phokssnaeebanidéide (MIR)LivR beﬂzyéc?ﬂv@ﬂirﬂ:ﬂdjlﬁ)@hell’mdorpﬁbus _
i her (i hi BSARST 2o A A2 P E i B o 5 Thy dvostb BHERYT etfer vt ol osany
chl or ohexi di meanhh ( $aghl exapheayby- NsyBfaceli thestopheny|Jamrranding,
yi E’y;jﬁééﬁ?é?;éggﬁséubﬁi/z:émﬁ%bg'&ew 30 4py! i denedrPisd 1- aptana nele
N, N - bi s(4- cBF@P8phefy|jhss 1 Ardenkifne, £he1 F8ret THROERREY e hRRi i ni dea
m de, glagLopnehaBi neg,-rapti gherphbak” surtace- agddve quader nad y xconppunds,
guant i nes ek uding Lhe bice Al ol viuan gy e, such, Sgoes. L1 rael o
1, 6-di - (N1, Ndhaphenykdrgyani defNbectNEony hexgmeca et r abfydr ooty sora deinel, 6- di -
(N1, NI -phgﬂggtances, but instead, at best, one or more maxima of
the scattered X-ray radiation, which have a width of
30 several degree units of the diffraction angle. However,
even particularly good builder properties will very
likely result if, in electron diffraction experiments,
the silicate particles give poorly defined or even
sharp diffraction maxima. This is to be interpreted to
35 the effect that the products have microcrystalline
regions with a size from 10 to a few hundred nm,

preference being given to values up to at most 50 nm
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N1, N1- net hyl di guani do- N5, N5' ) hexane di hydrochloride, |, 6-di- (N1, NI

- 0- chl or ophenyl di guani do- N5, N5' ) hexane di hydrochl ori de,

1, 6-di - (N1, \HO -@3 6084 LNT or ophenyl di guani do- N5, N5' ) hex 20T /ER02¢1d@100or i de,
1,6-di 5 [N1, N1' -beta- (p-nmethoxyphenyl ) diguani do- N5, %%5&0&% ne

di hydrochl ori de,

1, 6-di - (N1, N1' - al pha- net hyl - bet apheny di guani do- N5, N5' ) hexane

di hydrochl oride, 1,6-di (NL, NL'-p-nitrophenyl di guani do- NS, NS' ) hexane

di hydr ochl oramk, ionegerdnegd-ad - QN1, Md' - phenydsit guhimo. 1®articular

N5, N5' ) - di - n- her, dj ochl oy,
onega:oneganﬁpé€§%%%§g-gfbhégygéhggylé#@ﬁgﬁFa%gﬁﬁ?WBa?F%?-ﬁg%%Qﬂ%ﬂu%ﬂ:her
tetrahydrocmfo]:i@@i;es, compounded amorphous silicates and overdried

1, 6-di - (N1, NL. 72, 4540 £hh 9 opbepyl di guani do- N5, NS' ) hexane
tetrahydrochlo?%%e? 1?3%-d?- le, N1" - p-nmet hyl phenyl di guani do- N5, NS' )
hexane 15 di hydrochl ori de,

1,6-di-(NL, N'-2idebytriebkenophany! disguanicdacNS 2 1)ikexar®ntaining

tetrahydrochl oride, 1, 6-di[NL, Nl'_ -alpha- - chl or ophenyl .
eyl guant ORHES KEEEF" halHies dPRy aPBorias dinese “BBERYpriate, s
onega: onega-pire {&dablly - peblldortephengndi/guan? doANS, M )imexyPeneeolite

di hydr ochl or 20 1, - di.- 1( N1, LL=p-chl hen I jdo- N5, . N5' )
dodecane diﬁ%ggaphléh2¥§é€€¥f -di-%%ﬁ?ﬁﬁp-phéﬁ%ﬁg[gugkgggﬁéyaﬂﬁ'hﬁjhecane

t et rahydifochpartdenlarlyopgpferred. NEowgHeny| degdanicdd- NSNS dodesane
tetrahydrochlerjpdey LGdioy (M\Nlardla1s@-shiesgpbenyl dirguaridomien Ny )
hexane 25 di hydrochl oride, ,

1, 6- di - (N1, NEOBCERL &t bphaNPFdPEEEniCaENT G’ YheXdRe WeithaRrHIEAIS de,

et Ey: eneg! Sggighgﬂ]biﬂh@risﬁﬁﬂpel g;dfyl Q_lﬂ%bi)ﬁfésbﬁtw bhgeapiee) is, for

et hyl enebi s - di et phenyl bi guani de . :

ot hyl encbi o(RETBP L i sRery! BPELUATad) ot RGPRAER: & g1 Z3pLite 2

phenyl bilguani aeproet hyBi0éneby s (yehieyhd begoantde)X), which is sold by

et hyl enebi s( I i guanide ®
ethylenebis(%b@g%gegﬁggégﬁeg'pb?gugﬁﬁgg)Fhe trade name VEGOBOND AX

et hyl enebi s(2n4d- garebpyfippenyPpdghrntae) foeruypenebi s( odi phenyl bi guani de),
et hyl enebi s(m xed anyl 35 napht hyl bi guani de),

N- but yl et hyl enebi s(_phenyl bi_guani de) rimet hyl enebi_s(o-tolyl bi guani de),
N-but yI t ri meth§ai él(‘ﬂh’ |‘&g@9a'ni%'e%'§r§jlq2ﬁé%c§r“ e§§§31ﬁ9i'ng WO 03/ 054177 -
64 PCT/2BP02/ 14210 HO5206PCT salts such as acetates, gluconates,
hydrochl ori dgs,, hydrobrom. des, . citrates, bisulfites, .fluarides
ol ol eat e K SHLBaPROTLEE bkt BboSyed ol mar S Somason s dkeo°
perfluorooct haat €&} st i (Catlese 5dderbabasiosal i vghavesnenmdl eetdwnd:
tartrates, fogR{aLescoghR¥r¢nedippnetatddacetshesini FaRdhaciAtes,

cinnamates, thiocyanates, arginates, pyronellitates, tetracarboxybutyrates,
benzoat es, ¢PYit 4FALES, ﬁﬂho?@%&%%%%%%p%ﬁ?@s?Opéﬁ?I%%FOBVOMQ&H§FeSf1%nd any
10 m xt wes bbeaeaf waesQ suitabl e are hal ogenated xyl ene and creso
derivatives, such as p-chloronetacresol or p-chloronetaxyl ene, and natural
antim crobial agents of plant origin (for exanple from spices or herbs),
ani mal ori gi Bsandof crtbabki ageneirgildy Prkefosmenghaaphdiegyi wven tlouilkdassi ng
antm crob aL,guehacesagl! & WRLAIA Vs 5OBBALRES,, 2 0RLURl AldM £1 obl al
agent of plan? orrgrn and/ or a natural antfm crobial “agent of “ani ma

origin, nostupeepbpubfynat beasivogsiedndialr fcHmdimady diftiafoniye MMYId pl ant

origin f3om the @AQ¥Rplicity of commercially available phosphates,
the alkali metal phosphates are the most important in
the washing and cleaning compositions industry, with
pentasodium or pentapotassium triphosphate (sodium or
potassium tripolyphosphate) being particularly

35 preferred.



20 conmprising caffeine, theobrom ne and theophylline and essential oils
such as eugenol, thynol and geraniol, and/or at |east one natural

antim crobial agent of animal origin fromthe group conprising enzynes such
as mlk protw®nQ3/934kYhe and | act oper oxi dase, and/ or PRT/FP02/Ak21dhe
antim crobial surface-active quaternary conpound having an a rg

sul foni um phosphoni um i odoni um or arsoni um group, peroxo co@ég) s and
chl orine conpounds. It is also possibleso-use substances of m crobi al
origin, the "bacteriocines". 30 The quaternary amoni um conpounds ( QACs)
whi ch are sulhabileiss camriemitdrcaohi akl&gdnt smhbud theogeineras fiov mihe (R1)
(R2) (R3) (R4 er R9 e tic d er al kyl
radi cal s, C~-%921\g%§i%\ér1al y]ﬁ;l gl ca?lrzéoraj qga{leroglgg??c trj;'sllfljl %@t %ne%g WO,
or in the ca%@dbfﬂmaﬁndr daftd s ieor pathsi ef sU&éh agrnﬁuﬁymfmsmoré@n t hree
radicals, togeifel with bBeng WOoA3483417¢c G £ REENERAZ/142M fd5206PCT

ni trogen atom formthe het eroc cIe for exanple a pyridiniumor

i mi dazol iPni AT EIRROTRIOT BRd 2615 e (HEPple PBAS, OBUMPRRRSPRAELC hAfRiski de

ions or simuigro,ani ofs. Fofelopti mls ant hﬁfgﬁé@bl almcapéct@]:\ar at lweasfhtone of

the 5 radicals_pref e{‘r%pl has a ha| n b %éhtOf from Sevn )¢ rticular
12 to 16, cafBOnTaToONs -t (ACs cah Be pP & 8}? re&?ﬂ ﬁ‘él tertl areifp 1 hes
wi th al kyl ata@gaafg@gles stitkyassctf oasexdialld, mhyéra,o phewende, lleley|

chl ori de, O?S;%Qé’lﬁ“'&‘r?t ﬁacmﬂ‘écyf% aPEQM 'Sf"ngbﬁ‘é’%%ﬁfo i dg, The

al kyl ati on ertrary am nes havi one radi c two net hyl
groups dﬁbceéﬂ@rpgﬁtléuﬁarlvoréaﬁﬁry §@@tﬁﬁguéﬁatépnli@ﬁ(ﬂ?kﬁanW§|afy

am nes havi ngetworh&R8e 15 radi cal s and one nethyl group can also be carried
out with the aid of methyl chloride under mld conditions. Am nes which
have three | ong al kyl radicals or hydroxysubstituted al kyl radicals have
Iom/reactiviSydanﬂ arryprefenphbypnyat gr NaERD Y sieng stisteihylitsrldate. 20

Exanpl es of | tabl e 2 e benzal kgni.um chl or |

(Nal kyl - %%?hLYbnglca arAtBhi um g}%‘i |nc(1’e Eﬁénﬁlo 6290(5:1 54‘3‘%3]l Behzal kone
B (mp- d15chl moocbbmdyade nedensCty- & kGA am:mm)um&ﬂﬂkor sabts CABeNwhite

58390- 78- 6) , g%@ %% Qﬂynhgglogééga)readll soluble in water and

(benzyl dodec roxyet hyl ni-um c oride cetrinoni um brom de
(N- hexadecyl WRLEPt llioﬁﬁt e o taw b‘PBn?éé;‘StéA$1KIétlSIF O®om)  hasdriiZet oni um

chloride and at 200 convert to the weakly acidic diphosphate

e P

chl ori ded suctmpsrdtundecybdi mnyxhammmelmpﬂiﬂ)spmaﬁee ( %&3&@09 71 7%3rb1- 5-5),

i eyl oi met IEX#SPQPT‘ g%g%?orgge(gp\%ow ﬁgg P(§8 e lhci .OI’Ji defo(r&s No.

di oct yl di net anmoni um ¢ yl pyr i'um
123-03-5) anﬂh@hl @il@lsipﬂ?@rll@dlétj@q Grs RG] U§S¢G4-t4>8 -A)pHand -t urElNq her eof .

Particul arlysgrehar BALAGAr 8ol e BANZAKorhEM Sy des hayi d\ged.

Potassium dihydrogenphosphate (primary or monobasic

25 potassium phosphate, potassium biphosphate, KDP),
KH,PO,, is a white salt of density 2.33 gcm™®, has a
melting point of 253°C [decomposition with the
formation of potassium polyphosphate (KPO3)x] and 1is
readily soluble in water.

30
Disodium hydrogenphosphate (secondary sodium
phosphate), NayHPO,, 1is a colorless crystalline salt
which 1is very readily soluble in water. It exists in
anhydrous form and with 2 mol (density 2.066 gcm™3, loss

35 of water at 95°C), 7 mol (density 1.68 gcm™, melting
point 48°C with loss of 5 H;0), and 12 mol (density
1.52 gem™, melting point 35°C with loss of 5 H,0) of



WO 03/ 054177 - 66 PCT/EP02/14210 HO5206PCT C$-Cl$-al kyl radials, in
particul ar Clz-C19-al kyl benzyl di net hyl ammoni um chl ori de. Benzal koni um
hal i des and/ or substituted benzal konium5 halides are commercially
avai l abl e, W0 @XAMPALT7as Barquat ex Lonza, Marquat ECTIMERH2/IMRLO0uat ex
W tco/ Sherex and Hyam ne ex Lonza, and Bardac ex Lonza. Fug@ﬁ B
comercially avail able antim crobial agents are N-(3-chlor %§¥363%aninium
chl oride such as 10 Dow ci de and Dowi<€i46 ex Dow, benzethoni um chloride such
as Hyam ne 1622 ex Rohm & Haas, nethyl benzethoni um chl oride such as Hyam ne
10X ex Rohmwatians, betphpyri dinhiydmottsl ordtde 50@hC asandpacpbnchirariede ex

Merrel | Labs, . h tiJm _crohi nt.s. a us i t 5.0 rom
0. 00010 by vELTREOTS 187t b §hﬁfve§?§f Snr r ST By MR o o. 8o
by wei ght, paisediwmr hydgeetapabsphhtemi® 059% dyedebyhtnad @138 wei ght,
and 20 in pa%ﬁbg,gakéfiér%i% Okith Gsa@i ity WRIrdhatEhesSPFPOSHT gy
contain WV absorbers which attach to the treated textiles and inprove the
li ght stabi | PR§NIPRRR2EEHRr s and?®r t he 1HYHi2 Q%I | it y WP WS

formul ati Onfﬁ?@ﬁé@éﬂpﬂb§ph&h/e ab;(lcgéaﬁ;rﬁjarman efrgand Lhssibst anpeas (4 iwht
protection filter iC abl e to _absorb ultrawvial et .radiatiion and to
emt the abs%?%%%ﬁéﬁérngﬁggﬁn ity Fﬁe%ﬂ%ﬁ%ﬁ@#sra ﬁiﬁ%ﬂ?%ﬁtI%ﬂﬁﬁﬂ 1S

wavel engt h, feadekmnpbiubbat in3®atenpounds whi ch have these desired
properties are, for exanple, the conmpounds which are active via

radi ati onl ess deactivation and derivatives of benzophenone having
substi t déht sTrhspdsimi pheopprRals, atdrdriasry Re4AHER nphesprhpte, stipsb®le are

substituted henzotsigzplss. asyytaises whish, aren pheqy! -giubstidut add n
position 3 (cinnam c acid derivatives, with or WO 03/ 054177 - 67
PCT/ EP02/ 1429090308 pe ewi t Adtie cfandefBFohps Ph pdsPti 8Am2), &yl i &I at es,

organic Ni cesptexgs paidtnasfir aB-368Pst arkesoniush ornbelhi tarontand t he
endogenous i goppL Cq8ghflyaPhcBAELELAPohIRRL! 20°%52585 ERIS Ha A,
15 melting ©point of 100°C and in anhydrous form
(corresponding to 39-40% P,0s) have a density of
2.536 gcm™. Trisodium phosphate is readily soluble in
water with an alkaline reaction and 1is prepared by
evaporating a solution of exactly 1 mol of disodium
20 phosphate and 1 mol of NaOH. Tripotassium phosphate
(tertiary or tribasic potassium phosphate), K3PO,, is a
white, deliquescent granular powder of density
2.56 gcm™, has a melting point of 1340°C and is readily
soluble in water with an alkaline reaction. It is
25 produced, for example, during the heating of Thomas
slag with carbon and potassium sulfate. Despite the
higher price, the more readily soluble, and therefore
highly effective, potassium phosphates are often
preferred over corresponding sodium compounds in the

30 cleaning compositions industry.

Tetrasodium diphosphate (sodium pyrophosphate), NayP,07,
exists in anhydrous form (density 2.534 gcm%, melting
point 988°, also 880° quoted) and as decahydrate
35 (density 1.815-1.836 gem™, melting point 94° with loss
of water). Both substances are colorless crystals which

dissolve in .water with an alkaline reaction. NasP,0; is



5 stil bene derivatives, as described, for exanple, in EP 0728749 A and
commercially avail able as Tinosorb FD or Tinosorb FR ex Ci ba. UV-B
absorbers which nmay be nentioned are: 3-benzylidenecanphor or

3benzyl i denewor e3/iphor7and derivatives thereof, for 1(PGT/aRO2Y/14210

3- (4- met hyl benzyl i dene) canphor, as described in EP 069347| PB'S;206PCT

4- am nobenzoic acid derivatives, preferably 2-ethyl hexyl
4- (di met hyl am no) benzoat e, 2octyl 4-(diqethyl am no)benzoate and anyl
4( di net hyl am no) benzoate; esters of cinnam c acid, 15 preferably

2- et hyl hexyl fdrmed hokyci mnardiee, hprnapyl 40t hokyosd hmanmgtley splsdanylto

4- met hoxyci n te, t hyl he - cyang- - phenyl ci.npanat.e (QGt | enes) ;
esters of sa??@@l |€c é]gi g[?ypr%e(%@e?é%r% %@C?ﬁcﬁ%(% asdajl I cy a%e, LI

4-i sopropyl beazlydbnshti dpl &t est dioroimarthydc 20asbd | eptladewaderiivat ithes of
benzophenoneg, P}, ably 25 - thaxbenzonhe ;

2- hydr oxy- 4- ?r%?]ﬁgiglz Egjlr}fet%@?%}g{nr%%hgﬁgﬁe, _ CBiiplexes heavy

2, 2" - di hydr orgtal meehéRy I3ee: dpHchfes e et steenben2BAmkhesi Cabiqes
preferably dingetywddexya rdmishoxybenzpalanad gpndspratde grrdasdives 25
such as, for .ex | e . .

2,4, 6-triani PYRGPPSRARDS! 2 ef#RA%7 1" - RELFEExy )1, 3P8- t f°ZH n&Tandhe
octyltriazoneriagddeserizhed in EP 0818456sAl, horgmissaipddupantdot rafazones
(Wasorb HEB); apexl, 3-diones .such _as, -f ex ,

1-(4-tert-bu ?/?;B)}zgﬁy?)' 3§ ?ﬁﬂ r?et%%c})%;l/’lpﬁesn;sﬂcilu%r(}ep;&gjgyr?gt-ef’&té}eoﬁe% ot
ketotricdykcl otBe2l%. 6¥denahk detuvaenves, 2asCdesergbéd-#n EP 0694521 B1.
Further suitable are 2-phenyl benzi m dazol e-5-sul fonic acid and its al kal i
netal, alkaline earth netal, amonium al kyl ammoni umy _al kanol anmoni um and
gl ucanmoni unfSBfeBsalLoRy| PloniNaHaBPY dad vEHRNRs ESBAkSopHandHerer

preferably 2mbydeaxyrs- mi@wbeaa@@hﬁno%&%ﬁﬁwi Caf@i d pohddiugal ts;

sul fonic acid derhvatl ves of .03/.054 EtPOZ/ 1%21% H052061P.CT - 68
3- benzyl i denBRARBRABFESsuch HESPSGr Y& aitpl e, 2MONTS whic cyclLic
4- (2- oxd3 boragkedeneaet higk) benzertesul f osicdiam d andnd potassium

2- et hyl 5- ( 2- - 3- Lde L6.acid a |_t h itabl e
typi cal UV- Am%??Fg?ngé%%eE{ nggéétgluégpggy’ dggidv%?ﬁa\?gls lé#&bgtrﬁ%%{/ﬁ’n% ane,
such as, forsesappl @énd potassium polyphosphates, respectively, can

1(9' -tert-bupyl pherybre3ti4tenet hoxyphenyblpropanel, 31d on&tter, a
4-tert-butyl -4' - et hoxgdl benzoyl net hane (Parsol |789

\ )
1- phenyl - 3- (BULESBHEEAYY phehy I FRoDarfe @0 11, 39§Rone™ &hd Sharki HMF¥hmpounds,
as descripedphBspPhat8412083aAiml BASER1tThe Kutrdldnd WAdB fNdddresl ey of
course al so be !Elseglti n Fi.x ures. 4.n addi t.i on o sa&d s?ll ubketggbstraences,
i nsol uble |i aﬁtl pr ot 15 5Fgrfse(?1 S ngﬂ‘gl f%%eﬁjy i EpSFEeS, pre? erably
nanoi zed, 1l5tpgtéheoxirdésroedsabt ss apvdahsedsphbabhetfer this purpose.
Exanpl es of suitable netal oxides are, in particular, zinc oxide and
titani um di oxi de and al so oxides of iron, zirconium silicon, manganese,
al umi num andTBeri LAfuaRALAL kY ur B8PPRERRDS . PERAFRSONMIREh HelPSBR tRed are
s: i cgt &5 (Ej abgbgtoﬁpa]g's@ma?l Fﬁ&gogppzlbaph?t@ar,a_ti%. aThmm%@&is_@@di@,?l tts_ are
al ready use n,the formo pi gnen or _.skin-care _and skin-protective
emul si ons athﬂiEEOr atW%Feerc"oss%eki]ces. Srﬂigpamlcﬂ s h%reaélﬁ‘gﬁilr&)uﬁaveoﬁn
aver age di anetrgestaflliess twigrh 100H M a8 prefet abhy etnweed Sfamiubd nm
and in parti ar 15,and_3 They, can_haygesa . spheri hape,
but it is al ggbp g??;@)}’(@ﬁ?& ééén[g%r&%?ees _%éc'h Egve\igg el |JI;|§SOVIS:%% IS’shape or
a shape devi abeng i h7semeobt Hére wap ltr onhipe spherfingel ©ér nvatthe peHnent s
may al sde 30ysuLhaceatheat &dhsdoBre NYEr oM | Gegpd rak uk¥dr ophohs €1 zed.
Typi cal exarrgl es are coated titanium di oxi des_such gs, for exarrf1 € .
titani um di 0¥0d8 FisED (VSedisst oroktisePeRtT3608 NS Ye Ak tobY e
hydr ophobi ¢ g¢@attheg sgardicorares heeetpdeter abloy IFprsidvwe anas gndabout

particul arly grefera?l trial oxyogjt lsi | anes. gr si.nethicones gr %erence
is givento 8§i 85 MK F%ﬁhfgg%il%ﬁc OXi ﬁeS.s‘,’ fﬁfpt LIS |t}rga}b etcorr@\éj‘f) /ﬁ 4177
hydrolysis. In the preparation of pentasodium
35 triphosphate, phosphoric acid 1s reacted with sodium
carbonate solution or sodium hydroxide solution in a

stoichiometric ratio, and the solution is dewatered by



- 69 PCT/EP02/ 14210 HO5206PCT WV |ight protection filters can be found in
the review by P. Finkel in SOFWJournal, volunme 122 (1996), p. 543. 5 The
UV absorbers are usually used in amounts of from 0.01% by weight to 50 by
wei ght, prefwoab3054DM70. 030 by weight to to by wei glRCT/BPO2YA4230ch as
prot eases, anyl ases, |ipases or 10 cellul ases have been us fcbr6 %(Sarcades as
active conponents in washing conpositions and cl eaning co SAUOSE. Thei r
particular contribution to the washi ng snd, respectively, cleaning
performance of the conposition in question is, in the case of protease, 15
the ability &erdyeak. dowimneiraiynacesus cgahbinngs, dait heasase sefdiamyl ase,

t he breaki ng-down of starchcontai ni ng soili.ngs nd, {.n the case of |ipase,
fat cl eavi ng Atk ?/‘T’??/?é%él I%?%%%Sso%lr%lgpr%?le@% Ei/h‘—’{litseed C%lnss'V\C/)atheisng ma%y
conposi tionsinsolpat¢i matat dompbontlei(in2Qudengr lBmei Goaprs ,t e sacondary
washing perfg &c R s a pashi giﬁgg}g Shikon angc @us to thejJe fdef, action
on textiles. The particular hydrolysis products aré attacked, dissolved,
enul si fi & ofripepepdesrhytehe otifer AYSRAIlAG16r cFeBEREAGibhyosi tidh
conponents ofx2mp8Le, fue tik t jrm glgat ar sobubst iéxgtashed waweghtM th the
wash |iquor, advantageously resulting in synerqgistic effects between the :
enzymes and $REUB PRr céﬁﬁéﬁent £2080 Ccomposi tIfzgﬁs of i RAERID ey, in
addition to pbeyproesphaseessentd al dszd hewiide@nt i obn cotips i sevanithiarg
anylolytic enzynes,.in particul ar a-anmylases. These imy. i.ncl ude
enzymes est a%‘f’%@ﬂ%?jt%?)?gus%n‘lgn (\:N%%?lrillnrggan%mé‘foe%lnllnognscorrlpngdslfs%royn's. Lﬁ%<arrpl es
of comérci akfigiBSoavasbdbhm aoikasésmare IRANSphPespimamgs, aPwcastrst

Anyl ase- LT, I I .and/ P egt m ¢ Jhi S d-S,cappEORHat e when
the vari ous Sao oarr 8 st 750 i BS6B 1A950. [B206PCT
to suppl enenPrepenandpHeptigichThesgpplrefenttli SRy rakd 9 KA 8
exanpl e in respeetaphosgadtat ignnyhieb1oxaapkethykodt ual activation or by
inactivation. It may result for exanple fromat |east one part, which is
not 5 honol ogous to the known a-anyl ases, of the enzyne essential to the

i nventi ars haynagoan, ef Pe®oHomst kesmpba) W iHgoactiviti es which are not
essential to the invention. The joint use may, however, also be worthwhile
because of different substrate 10 specificities. Both are enbodi nents of

t he present RApventing. Espethal | yinwenhieheni thatsy diarer dee soisedhgsint may
be advant agegyacwﬁem'h%y ol yhhg engy ey ditmashi figh thapdhied @ani ng

conposi tions together with other enzymes havi ng washi ngf and/ or cl eani ng
activity. ThAStagASHINGEBPR} B TR FAELi tTERSUHRT 19 bEBFPEBs Wt ot ei n

of the igwenhiQBurase cbarackesnidgrd byripslfiekiospryr@s ianaddidédium
represent pr eégrred sent. 20 invention. Beside

enbgdi. rregt shof Bhg pre Besi de
further anyl BSE&SSEHEse F ARPLABIPBPPEREnpPE pPbTeAses, Put Bs5 71 Pases,
cutinases, esteépadgphopphbhtkaraskssodihinulpasessimem toel pel gsess el or
or mixtures of sodium tripolyphosphate and potassium
tripolyphosphate and sodium potassium tripolyphosphate

25 can also be used according to the invention.

Organic cobuilders which can be used in the washing
compositions and cleaning compositions of the invention
are, in particular, polycarboxylates or polycarboxylic
30 acids, polymeric polycarboxylates, polyaspartic acid,
polyacetals, optionally oxidized dextrins, further
organic cobuilders (see below), and phosphonates. These

classes of substance are described below.

35 Useable organic builder substances are, for example,
the polycarboxylic acids usable in the form of their

sodium salts, the term polycarboxylic acids meaning



25 xyl anases, and m xtures thereof. Particular preference is given to

prot eases, |ipases, (3-glucanases and/or cellul ases. Further enzynes extend
t he cl eani ng perfornmance of correspondi ng conpositions by their respective
enzymati c peWo® 03H05417These i nclude, for 30 exanpl e, BN/ BEROSI&24es or

per oxi dases as conponents of enzymatic bl eachi ng systens, %@rs&g%ﬂ e
| accases (WD 00/39306), (3-glucanases (WD 99/06515 and WD 99/ or

pectinolytic enzymes (WO 00/42145), which -are enployed in particular in
specialty washi ng 35 conpositions. WO 03/059177 - 71 PCT/ EP02/ 14210
HO5206PCT Ex@igpdescakboagierciadilds avial tlabkarepzymes fotamwsenken acid

conpositions.of the in tign are.pr es such.as.Subt | Jsi PN
Pr oper ase, Iﬁf_‘ﬁft&?i nﬁga,r'r{p&)e[sl cl éfan%%xataegee, gl}/g%égal %é*g’za%e(ﬁfqﬁ cal ase,
5 Esperase~,2S¥i nasecchmiazyra¢id, Evgibissicandiord Puraeec~Gasridur af ect

OxP and |i pasgse speh g8k, PHaa%8.c [d PomexsuhiPBE agt; aNdkahaki RRZWE, The
protease activity in such conpgsitions can be 10 determ néd béét he net hod

descri be@ i rPTERRFIELOYBE Lifre 271889 70)Lt Hpiotwisicedsic e aklTAdcordd ngl y
indicated i nlﬁw(géogaaae aUnides)is Thet ptot Basavaetew tbeOfedHlfog‘EeraEld
conpositions_may be up_to 1 500 00Q otease_units r m of preparati on.
15 Goncer ni ng TR oot ATHi G T0Re WHEARRS WBT SH REnT behEad 2 "Endels
primarily susdhbseodr &hebteai Ineth fraxmlnicraoi ganssos suckiasilbactaird,a or
fungi, for exanple fs[afirH,BaFédééi%iﬁc[“bk'c'ihsg glutéﬁgn'é&{cﬁ')&ta? Shtonyces
20 griseus, Hum col a T'anuginosa, 'H insol'ens, Pseudononas pseudoal cal i genes
or P. cépfaciacidin pagafcatadst hendnryneunest theseadtural |y produced by
these strains, or mxtures with those fromother strains. They are obtai ned

in a known manner by fermentation processes 25 from suitable m croorgani sns
whi ch are dekkribed 3610 eRFA RIS & s atBeopefiidpech$T cai$ onsl™DE 19 40

488 and DEI _Zéd@it%%btgse}ﬂ}g%%mt EuDSdﬁrG_%&t&%?l,ahﬂhéJlsaéia§4 t@&&,ﬁaﬁwppeanm
patent applicatio and t internatipnal patent application

L) 05795 308 TiReBadR,yiHEs WFPRRESY e O8dcit | BAPt 6V Bt ChRBPESRap Bt | ot e
can al sd5be, tlass dedepi red-feort @xamphblinhEar dpear pat@éniniERe® B4 ol76 or in
the internat| atgnt_applicati .94/ 23005, r hgd arriers 35
and/ or enbedvéggﬁll%&etr?\%el_%pl ngilg(ﬁbgtggﬁ?g%%ilﬁagfdgrf ?gﬁ%r g?ec%%@e%ﬁi om
premat ure i nBEPNvdtionnixheyearef ptésentenal daRAi FETEONEHSS | 6As Prief erabl y

in amounts 43 834054 #ricular mention should be made here of
system—-compatible and environmentally safe acids such
20 as citric acid, acetic acid, tartaric acid, malic acid,
lactic acid, glycolic acid, succinic acid, glutaric
acid, adipic acid, gluconic acid and any mixtures
thereof. However, mineral acids, in particular sulfuric
acid, or bases, in particular ammonium or alkali metal
25 hydroxides, may also serve as pH regulators. The agents
of the invention contain such regulators in amounts of
preferably not more than 20% by weight, in particular
from 1.2% by weight to 17% by weight.

30 Suitable builders are also polymeric polycarboxylates;
these are, for example, the alkali metal salts of
polyacrylic acid or of polymethacrylic acid, for
example those having a relative molecular mass of from
500 to 70 000 g/mol.

35
The molar masses given for polymeric polycarboxylates

are, for the purposes of this specification, weight-



- 72 PCT/ EP02/ 14210 HO5206PCT of up to oo by weight, in particular from
0.2% by weight to 20 by weight, particularly preferably enploying enzynes
stabilized agai nst oxidative degradation, as disclosed for exanple in

i nt er nati onao PB4 7Appl i cati ons WO 99/ 18314. A pr ®CI/ERSR A1HARLi0Onvent i on

can be protected, especially during storage, by stabilizerjgf I |l e
from denaturation, deconposition or inactivation, for 10 e r?% e%ﬂ’p

physi cal effects, oxidation or proteolyspc-cleavage. |Inhibition of
proteolysis is particularly critical for proteins obtained from
M Cr oor gani Sirke BBgaURe ] aPS naFisersQomnManicitstisecrespevat vouscprotfeasgs as

di gestive enz s.intg t S oundi ng ia. These ma :

consideram(f%égyﬁtC)é%ﬁ§$ﬁ%é%§nsq%¥ iﬁ&%gggt Jﬂfin&k%he ?ﬁ%@%%ﬁ@ﬁp
purificati orchtegesogrrphei ns(G@¥Pent i BEing the | Wentdehedbyral sdhise
associ at ed vmééﬂslpf&%@ﬁéeﬁqa{gﬂ wash! n&gﬁggs% %%”'é‘ﬁté?ﬂ???'ﬁdl%rﬁ&%

therefore require special protection. )nposi tions of "‘the invention may
al so conpri s¥ckd aptdndard Voichhi 8WpNPpsSe ltonstdusipt el Sdbilazdns are
reversibl e protease gohiddtor stwhiiel, dissoeidde ebhloptdel wdiawrwfart he
conposition in, the maﬁh | iquor. 25 Benzanid'ngﬁ%%drochtaridE angileupeptin
are establi SHet%or VRS Spur PSR BIPYX SShdtd i G8PSHIFEAPLYadi"®™ or
salts or esttts theicdefcudraer fregudnihy usedaland anooigt 4 tresal especiiald y

derivatives i { ups.. for _ex e Qr -4 Metas
para-substit%?%%gg%géﬁggé%g%$£838ugé%§s?ge?g%%i§$F§%%}f%rn%ﬁ%hggyfﬁbronic
aci d, ohOthenaases oeassirads afasabld @Epsimtenemaptfiaid Gl dehgdesirsd . e.

ol i gopept i degs i 1Dy r edHS8de Fab 8y MhAHBe reSREG! @hley rd1ese nenRes e win 2- 50
nmononers, are also enployed for revérsible inhibition of proteases in
washi ng and 3% EreantPgcebhpdsi®Pons. Reversibl e protease inhibitors which
are peptides include inter alia ovonucoid. Specific, reversible peptide

i nhibitors for,tqg WD 03/ 054177 PCT/ EPO2/ 14210 5206Pq£,- 7 1grotease
subtilisin ar®lbrRbSsUPPRBIR FordtSe i pricft ease i aififi gaccroyﬁfo 5% ons,

and cornespowidicly pusifenapilgt dave Gonmpobech bdr pmaseasé dmcdm AN tor . 5
Further enz bilizers 1 al S nMoONQ:1,, & 1+,
triethanol-ygﬁdéégrgégég[anﬁﬁgnlu;%%xtggggkthggggfg%gHI%%ﬁ%é?%iﬁ%kmylic
aci ds up to wi9fesgrfeadn fidriexdple, Mucchai gigend,imt herndit@arBsxylic
acids or sal {5opf -88L §h ag sisya Enfrpappedniaht ynavd deyalkoxyhates 1k are

al so suitable for this purpose, Certajn organlc aC|qgﬁsgpg%¥%? a§%PU|Iders
are able, astBPBcrHSEd G Q%9 1 8891 a@BFt PGFHUGH t I FERY
containey from 3000 to 5000 g/mol.

Also suitable are copolymeric polycarboxylates, in
particular those of acrylic acid with methacrylic acid
and of acrylic acid or methacrylic acid with maleic
25 acid. Copolymers which have proven to be particularly
suitable are those of acrylic acid with maleic acid
which contain from 50 to 90% by weight of acrylic acid
and from 50 to 10% by weight of maleic acid. Their
relative molecular mass, based on free acids, is
30 generally from 2000 to 70 000 g/mol, preferably from
20 000 to 50 000 g/mol and in particular from 30 000 to
40 000 g/mol. The (co)polymeric polycarboxylates may be
used either as powders or as aqueous solution. The
(co)polymeric polycarboxylates may be from 0.5 to 20%
35 by weight, in particular 1 to 10% by weight of the

content of the compositions.



enzynme. 15 Lower aliphatic alcohols, but especially polyols such as, for
exanpl e, glycerol, ethylene glycol, propylene glycol or sorbitol, are
further frequently enployed enzyne stabilizers. Diglycerol phosphate al so
protects framodedi054K77on by physical effects. Cal ci REBARFQR/ AR Ifgnesi um
salts are |ikew se enpl oyed, such as, for exanple, calciwnﬁﬁﬁﬁggﬁbfw
calcium formate. Polyam de oligoners or polyneric conpounds s as |ignin,
wat er - sol ubl e vinyl copolyners or cellutpse 25 ethers, acrylic polyners
and/ or polyam des stabilize the enzyne preparation inter alia against

physi cal ef fBst Smpiropld vite atsiocdndi 1Raly ahh nealleaxi deheopbayneng podynmer s
act sinmultan I 2Nz tahid i zers col r.an inhi.bitors.

Q her pol yma%)écjgs 8@???%%@%@%&5%@%&% C%ggfgo%ﬁbxyﬁ%rky%%e@.éw kyl

pol ygl ycosi debl chexsbenzenapil forichacadz pmel imetderidodemls aofiq reid
conposi tion 9f thsohd¥gntion and are preferably able additionally to
enhance their performance. Crosslinked N-containing conpounds preferably
perform& dual 35 function as soil release agents and as enzyne

st abi l i zers. piiei @phobi Grdryiai<L pel yaBso has vierst abi |bzddwyeidasle

f bl i xed with ath 03/ 054177 _.PCT/ EPO2/ 14210 HQ5206P: - 74
g::b?[?zeys?ﬁéﬁﬁm%%?ig e"ﬁ%@bﬁizﬂh.é%% élggﬁFﬁpgsgoﬂﬁW@ﬁ ﬂE”BF%se ' wher e

and preferabéyambse orhéde enziurte aforttdeer; Reducmngomgent s aattanteodxi dants

| ncrease th_eaéégﬂéi el Ihe sp2yins 80aldief, X §abiug, deaaumos! tion:
sul furcontai hing reduci ng agents for éxanpl'e ‘are comvonly used for this
pur pose.l 00t heingkampicesiodr edepbivaipd sesf | o8 diPsedubinl sogdesn,102s

Conbi nat i onsp@fiostabi | i zghstkn pakti culakiare englieyed.adfpr examplea
conbi nati on of polyols, boric¢ acid and/or borax, the conbination of boric
acid or boratekYtallEingléanrts afddsugBAnSEIAE! 28 VELAEE S car boxylic 15

acids or the conbination of boric acid or borate with polyols or pol yam no

d ith duci lts. .Th ffect .of t.i.d | d d
ctapi 11 z0r o FUPEARE! PEFAFFS BnRaRoAd By cob Al Sh Wi T BB T B2 S8t Y and/ or
boric adisd deaveat iasesmandmpalsyol scrahdirvemd®0atuyliher ayiddaitybhal use
of caIC|un1|Q€§d %%EPBSB%:89§ QgangﬁatQQh izggeggqulc activities

represent preferr enbodi nents o e present ITnvention. Particular
preferance is given to those with 25 enzynes stabilized in a plurality of

the ways despni-PREr preferred builder substances which may be
mentioned are also polymeric aminodicarboxylic acids,

20 their salts or their precursor substances. Particular
preference is given to polyaspartic acids or salts and

derivatives thereof.

Further suitable builder substances are polyacetals
25 which can be obtained by reacting dialdehydes with
polyolcarboxylic acids having from 5 to 7 carbon atoms
and at least 3 hydroxyl groups. Preferred polyacetals
are obtained from dialdehydes such as (glyoxal,
glutaraldehyde, terephthalaldehyde and mixtures thereof
30 and from polyolcarboxylic acids such as gluconic acid

and/or glucoheptonic acid.

Further suitable organic builder substances are
dextrins, for example oligomers or polymers of
35 carbohydrates, which can be obtained by partial
hydrolysis of starches. The hydrolysis can be carried

out by customary processes, for example acid-catalyzed



Conpositions of the invention are characterized in that they consist of
nore than one phase, for exanple in 30 order to rel ease the contained
active substances separately fromone another in tinme or space.
Possibiliti agoioslé841TPNNECti on are phases in differ &UT/ABRIZA 4210
aggregation, but especially phases in the sanme states of aﬁgﬁﬁgﬁg;on
Conpositions of the invention which are conposed of nore t I|d
conponent can be produced in a WO Q3/954177 - 75 PCT/ EP02/ 14210
HO5206PCT si npl e manner by m xing various solid conmponents, especially

powders, gr agwl @ﬁz?hee&bEHQQI&@& \fgirtdte\saarésnusm@ghgd&amy%1anq1MdLm€§ er ent
rel ease charact %bi% gﬂ\Mth one anot in overall h ose form_Solid 5
\Y;

conposi ti onsplb‘? VoA VRPER J1% acrorﬁﬁ)%se%ls ot ofiB%orr 3RFe Pitises can
be produced 400 atlonofmo nabdeyg/mbdr exanideerbye spsaygdvem ndpeare gtanwl ation,

in which cas él%é‘ &E‘%ﬂ@é ﬁggf_lg&s%' ALy eLher e‘qﬁ%%ﬁ'eh%os(%ﬁ' LV e

|ngred|ents | eaches are approprlate added
separ at ePy |BaRge tb@nfpogrﬁl t‘aﬁs‘lﬁf i hePRAGERUILER Wrom i2ndicealed iR e

density, in partigcubarcdmndihentansgeef rom e5Q gééduelaéo ag;/tlborﬁ-r gfpropduced
preferably in the process disclosed in Eur ogean gat g‘&lﬁ:@’[ 486 592 and

havi ng an” ex®?L%FFChET 5@ pCORPREREhEL tRr EF&EEedep P@ﬁ it t(He aid of
a granulatlODO@romes&sl@dﬁgﬂﬁmdxﬂb|@s£ubopﬁamapabaﬁktEEn@ &%&ﬂﬁ@ia

Protei ns can_be, enpl o for.splid conpositions for 20 _exanple.in drled

gr anul at ed, %ﬁcgﬁgﬁﬁ % 6?(%n2épéﬁﬁaggaiﬁ%dg WRTT oREFEYSdriedd Fort  They
can be dddedbDSepartatehny,20 . endas’,ndepéndasio phasklowr dwktthrlmsﬁerand
conponents taoget her dEQtEQﬁsfa%t@lhgﬁ%hé% tIQoPér"‘anQQEE ﬁg”%%t '

m croencapsul ated enzynes e processed In solid form e wat er
can be rermv%@lomr%%@@h\éoaé@e@)% gomations resulting fromthe pr oce55| ng by
nmet hods known in the art, such as spray drying, centrifugation or by

resol ubilization. The partlcles ohtained_in t nor nal | h ve, a
particle 30 §f%e Betdieeit s6°&Ay2230S5m Offhes‘é’?t}t ﬁ‘?&%/étlé‘& f BF eir

appropril® e foscpiohepirbagctbe warzymesidi ot hgéneensmubherama salehe as, for
exanpl e, bl eaches, .qr _for kln ontroIIe rel eas S|ble 5 endlng
e bt cRsid  Eapsaios LoReE o PPRot P TS Innda e en 11T

on the size i stifcticon s ma mlli-, mcro-
and nanocapssheshawnidé m'rarngcapsul eshéei ngrpaxyilégl aroidor eﬁterm’@xiori or

enzynes. VE%Q@iQéf&ZZy preferred organic builders for

compositions of the invention are oxidized starches and
20 derivatives thereof of the applications EP 472 042,
WO 97/25399 and EP 755 944, respectively.

Oxydisuccinates and other derivatives of disuccinates,
preferably ethylenediamine disuccinate, are also
25 further suitable cobuilders. Here, ethylenediamine
N,N’ -disuccinate (EDDS) is preferably used in the form
of its sodium or magnesium salts. In this connection,
further preference is also given to glycerol
disuccinates and glycerol trisuccinates. Suitable use
30 amounts in zeolite-containing and/or silicate-
containing formulations are between 3 and 15% by

weight.

Further organic cobuilders which can be used are, for
35 example, acetylated hydroxycarboxylic acids or salts
thereof, which may also be present, where appropriate,

in lactone form and which contain at least 4 carbon



PCT/ EPO2/ 14210 HO5206PCT - 76 Capsules of this type are disclosed for
exanple in the patent applications WO 97/24177 and DE 199 18 267. A further
possi bl e encapsul ation nethod is to encapsul ate the enzynes suitable for
use in washiwgy as3/es4ETI7 Nng 5 conpositions in starch, @ECHEREX/AW210
derivative, starting froma mxture of the enzyne solutionéngéggﬁFiflution
or suspension of starch or the starch derivative. Such an C i on
met hod is described in the German appl iation DE 199 56 382. 10 It is also
possible for at |east two solid phases to be present connected together.
Thus, one pasisery | bhy o tDepsOVode o vdidstly coapapi anen of mbeti muwention in
the conpression,or conpaction to tablets. Such tablets may 15 be single
phase or nul??ﬁ%d%%?u 1s presentation thus also nmakes it possible to
introduce a solid conposition of the invention with two phases.
Conposi ti ons, of #‘ﬁed] enthand n tabl eéu]EQE(]f\'hcé‘hi oy PRy, be Csdmglflqj@ase or
mul ti phase, single color or nmulticolor, and/or may 20 consist of one nore
| ayers, are proRkiketedy prefetdlsl y RhRER§OARICEhe cBRSELt ueht®r - WhEre
appioprl ate ﬁ@ﬁ@i@ﬁlfﬂ? h Mt%;é a%QgﬁEhe%n'dnfa%imdglUJalQle%ﬂ{béiﬂ{m{ae&%.ng t he
m xture using conventional table resses, for exanple eccentric presses or
rotary press&8OnGi tHeoMyBEINA! ‘?Fﬁ}%&hc?r}?‘i% réln'g“é’C’fcl?% €B0 to
100 kN cn®2, prefeipidypladndHbet QHEOPKNLENBE bl rdyuhe radvaritragenues,as
especially in the case of _nul.tilayer tablets, for_at least 0 | ayer to be
pr econpr essed. “THI! Ja'lla%rpr(i,T\?:erléT’blpy ect;errraﬁ)gldy o‘ﬂ%e(\j/vi th éS%ggsssia\r/igc’f gcﬁ:ees
bet ween 19 andi2@dBdmk NadiR, bé inpameivduladr and10hen t&tkiBseARumA salil et
produced in i r y ohas «a ;wejight : i n
particul ar f%%%ﬁiggék?%gﬁ% SEhTﬁé'tﬁiigaégsuﬁﬁiiﬂé¥ﬁéﬁigﬁﬁé%%ﬁ?%%ﬁﬁets is
e

as desired anBenkyeheréPhyuledhylargdicnidfiiataransitn SHRGENIREF S hapes
35 al S0 bei ngepous] pl €. \MRHARAY AT operRGHIETIA I HRRAGRCT [t i s

particul arly advantageous in nultiphase conpositjons for | east one of
the phases t6PtEMbti sth a Qgg%ﬁse QPP&@@snatEL?ﬁﬁ?frn Sﬁ??Ycul%ﬁestarch,

or be at1d easteparsbay| yused r dimdeteor foeat edft hehebyneltrdl t eedivay, this
phase is nmechanjcal l.y_stahili.zed and/or .pr.otec{. f exter, j nf] uences
and, at the E%ggstigéf 5??%%%%% %@ gﬁeaﬁﬁﬁiﬁgéﬁﬁhﬁgfggag%i&@ﬁ%?t e wash
li quor, so that the edwwtef- t Bed ngcédisedtisini sshati | PfatRBPMAQ Likesv se

preferred cogpositéfRs 9t & dMVvedt L9Ang" GEPIRI A6t 80 78dri Frlhat idiey are

overall in liquid, gel or pasty form_Thé contained proteins, preferably a

protei n of tRe2FAvEH i BROSRPENEE8Ed t%nsﬁ%%hié‘ﬁbangFti%W%P?ﬁi%%ﬂ%ﬁny

startin@d r ophasphehetdsi sochavéon gar meekedt iMedpgor dencel bindime state

of the art andpgégg?ra ion_in cgncentggyed %gieous or, nonaquequs qgution,
d

for exanple FR SEF 8P T arksl Te At s Usperisi on or°

i on, suspensi on or
emul si on, butoatsbdn20 bleagdled,or mor emgapsbkat quraffermdplry powderse Washi ng

or cleani ng couposi L1008, 8LotBEaLOXENti o) Of LB Sclybe | Mobhgol of ol

sol utions in convention Sol vents”are usual Ty produced by sinply m xing
t he ingredi emistwheehoéapabe puesphdnptieéd or as solution into an autonmatic

25
In addition, all compounds which are able to form
complexes with alkaline earth metal ions can be used as

cobuilders.

30 The agents of the invention may contain builder
substances, where appropriate in amounts of up to 90%
by weight, and preferably contain them in amounts of up
to 75% by weight. Washing compositions of the invention
have builder contents of, in particular, from 5% by

35 weight to 50% by weight. In inventive compositions for
cleaning hard surfaces, 1in particular for machine

cleaning of dishes, the builder substance content is in



25 m xer. One enbodi nent of the present invention are such conpositions
which are liquid, in gel formor pasty and to which a protein which is
essential to the invention 30 and/ or one of the other contained proteins
and/ or one Gfoto®/@B4ET7 cont ai ned i ngredi ents has beerrcny®rd2ot10E10ul at ed,

preferably in the formof mcrocapsules. Particular pref er&&%ﬁé{%%ven
anong these to those with capsul es made of anyl ase-sensiti rial . Such

35 a joint use of anylase-sensitive matgri-als and the amyl ol ytic enzyne
which is essential to the invention in a washing or cleaning conposition
may show W O081 OS¥d7 7 from8 5PCHYERGRI JWR216 HOBRO6RGT syngrgl stWwictef fects,
for exanple in, gg&g way t hat E‘DJ?nStf&k():féClbeai\ii f enz%g]?iafsi St t he

cl eavage of Rhe me o%apsul e aha T Rts eont 7ol sdthe 'B? cessBf Tl Ehse of

t he encapsulased iimgredekntcompses itthamnsr.el Baye 5 arirerde oémballésept ace not

during Storaﬂl’?vér@{%% ”?Bmé&siﬁfoﬁé::lgoﬁ?f the Cb%%@i%_l%_rrqce%ﬁac@ﬁtn@”' y at

a particular tine, mpl ex” washi ng d cleanin nposition systens with a
wi de var Pet yCHPRRHYY eBf etiShEfd WAV afFeby 28fF QipsuetIbypée fll® be
based on 10 g{i ge 1gEbanhsarapd1iBPEEs@Ghnpar buglkarky Rreferredgrodi ments
of the presenf. ipventi.on. Thgre is a corrpa,goable ef f ect ,when t£§°i redi ents
of the V\B.Shi?l%k% oM g CaEmaESirt | 6h%%r &2 Wi % i BEEEET 025 P01 86t two
di fferent phaseshtfalkekxanpéeal woaobonate sabi drphages Wy cfeiayhe aannect ed

t oget her of washi ng. or. cl eanjng conpositipn in tablet form or different
granul es w t%i)ﬁ ewg%toht c%frr%%is%?f?%%g?ngh%ﬁdle?a?%'rm Two- phase or
mul ti phd®e cleaners for use both in 20 machi ne di shwashers and i n washi ng

CONposi ti ONSs &1 forsf &t fnoEnt Reyalde oHIRy a0t i ¥hLY196u2R Y QMG ayMe in
a phase whi ch has been acti vatye earlier is a precondition for activation

of a later pheBRO$itipRs| affer WaShRG ourRBRP DY BPR By PRSe- B ing

envel Opfe 25 @dimﬁ@@itﬂ@r?sorhaiée agukﬁsexaﬁpibr,i vermt_eltih@l rg&pmzlserﬁﬁ an

|ntegra constituent, o the sol | ase, .an n partla r CO ete

ol osi ol o CuRl VB & s LA B Pl 1y e

which id%essghycal tohthe,i avenidngn dortidy sapar paseiBlet mishr eprtesents a

preferred empodi ppnt gEvEHe BB%%%QEEF@Y‘BH“ ‘%gnglihe 'p‘l%rg%dﬁa%'ltf of, yashi ng
surtably ¢ bl'e

and cl eani ng conpoSitrons are€ apa of mut'ual "assi‘stance in
their 35 persoivente. aThe s3drtigdt fronusetdblonadyl ase and icalrapranahnsf er

i nhibi tors tig,ephance Lbgyelganyngc-Ber hekRgace ths i saliRsed d o1 wxanpl e in
the application . VO 03/ 054177
ethyl ether, ethylene glycol propyl ether, ethylene
20 glycol mono-n-butyl ether, diethylene glycol methyl
ether, diethylene glycol ethyl ether, propylene glycol
methyl, ethyl or propyl -ether, dipropylene glycol
monomethyl or monoethyl ether, diisopropylene glycol
monomethyl or monoethyl ether, methoxy, ethoxy or
25 butoxy triglycol, 1l-butoxyethoxy-2-propanol, 3-methyl-
3-methoxybutanol, propylene glycol t-butyl ether, and
mixtures of these solvents.

Solvents may be wused in the 1liquid to gelatinous

30 washing compositions and cleaning compositions of the
invention in amounts of between 0.1 and 20% by weight,
but preferably below 15% by weight, and in particular
below 10% by weight.

35 To adjust the viscosity, one or more thickeners or
thickening systems may be added to the compositions of

the invention. These high molecular weight substances



PCT/ EPO2/ 14210 HO5206PCT - 79 WD 99/63035. It is also known that polyners
whi ch can sinul taneously be enpl oyed as cobuil ders, such as al kyl

pol ygl ycosi des, are able to stabilize and enhance the activity and
stability ofwaods05&t7enzynes, for 5 exanpl e from t h@cayEpo2A1421 0ND

98/ 45396. It is thus preferred for a protein or derivativeHgSt%%C

i nvention, preferably having anyloytic activity, to be nodi &9 i
particul ar stabilized and/or enhanced-iggi4s contribution to the washing or
cl eani ng performance of 10 the conposition, by one of the other

const it uent swhist esirabaveoc €aiitedpendingliygadpyened heumlllgt isoak fupr

conposi tions_of the inyention thuslﬁeprgse@hepagﬁl culs %H yﬁ% AR

enbodi ment s o ©thet Present M Hvent ron I nacc ance 'wi th the previ ous

st at ement s, wkthoaseby itmecivnvemtuon fowe corapdhboidxtisebubionard surfaces
can be inproved by using in at |east one of the method steps a protein or
derivative of the invention, 20 preferably having amil olytic activity. The
met hods & e thERRRER ofHit AECHEIEh& TenviiRT G IEhdOF hRS L¥RBEdPNMERIRIGHC t he

present inveadmecun&Ich Imﬂ@@dﬁoar@hpwé@éﬁbl )(Ln@l&hrc:@qt efbzedsandigt a 25
conposition as desgrl bed above is enp i)f ed |n at ast one of the nethod

steps. Such RRtVoHstGHe par?‘FJc?ﬁ’ar er aft Sa{cterlsﬂecil in t3at the
protein or deonvabtrvklohitde, i memtea, sﬁ)lpr:efselaatil pemdwvnnidg esny I Thleyt i c

activity, is e es or t@gﬂ
di shwashers %?g%%%sstﬂ&{]%g%ﬁgfg ar‘%l nfelg&@gﬁle ergzh CZ?romalotqjorl ng to
900 ng, lr eflé@hwwrﬁorrmgdd)ﬁlﬁg t pa20@aky, ppaivmessl aralnyl prosimarladial f r om

0.02ngt01 t zy t nt he, et hog,,st ep
characteri zeg E?é eﬁézrlﬁeﬁg V\ln?%%} 05%7‘%%%/§EP& n;lél}:45l:210 IrI—EEIE)'SZE).%PCT 80

The concentr%’t"r‘%ﬁ%er e§8|atr| R§atherdGHSS e beRdFeralty EEBMaFaBVES to 20
ng per 1, prgfgiabtys). QQaS:ttllel,O gglperseé Fljﬁét cul@filry pé@f@babde/ecﬁ 005 to
8 nmg of the ﬁfé" ol ytltc roteln % qu‘ﬁ The pr ed ke
concentrat i oh™28h’ b& "¢& Wr??l’ t ﬁ8 ai &nof oA P hod olredexarrpl e
t he BCAltet hodtgbati rmitm'namcne:acwdt,lch 22 Pi qwen:bl Rls- 4t191cldenarbo>eyde c acid)

or the bi uregﬁgé;gp%gy(%%u}%gﬁgl 'gr&n;? Bardawdd; apd MM Pavid, 4. Biol.

Chem 177 (1
celluloses. Examples whlch may be mentioned here are

carboxymethylcellulose and other cellulose ethers,
hydroxyethylcellulose and hydroxypropylcellulose, and
20 carob flour ether. Completely synthetic thickeners are
polymers such as polyacrylic and polymethacrylic
compounds, vinyl polymers, polycarboxylic acids,

polyethers, polyimines, polyamides and polyurethanes.

25 The thickeners may be present in an amount up to 5% by
weight, preferably from 0.05 to 2% by weight, and
particularly preferably from 0.1 to 1.5% by weight,

based on the finished composition.

30 The washing and cleaning composition of the invention
may, where appropriate, comprise, as further customary
ingredients, sequestering agents, electrolytes and

further excipients.

35 Textile washing compositions of the invention may
contain, as optical brighteners, derivatives of

diaminostilbenedisulfonic acid or alkali metal salts



In accordance with previous statenents, the use of a protein or derivative
of the invention, preferably having anylolytic activity, alone or together
with at | east one other active substance which has cleaning 15 activity or
assists the wbead/0p4tTTect for cleaning textiles or POTYEROZ/A62I10
represents an enbodi nent of the present invention. This pr?{? cgsEy akes
pl ace by the use of a conposition 20 of the invention. The g’r?g) G5 on of
the invention or a protein or derivativegsof the invention, preferably

havi ng anmylolytic activity, is preferably enployed in the 25 ranges of
anount s inditﬁéﬁ@loﬁbova;usablélataﬁehe (f@mceékaﬂp'nens sattcatefl ahave of the
arrylolytlc nbe eficially yresult nythe uor, T dosage can
be undert aken™ %?é jr?T%'iII)](l)Jf %lacrfl ¥%h0f%mt)hie cbg %Ell gré)b?/m lj}i:$§fl nal user,
dependi ng onsthbbel@ecikeahrdgsglﬁcbhem aAlﬁurtheSlp@éslrbyl iqopsftoruafsichg a

protein or deghyathe Ofris | epLyona Prefenahlon iano apull vt i

activity, repre ents the activa |on Its own or 35 o phases when
it is prévi deathybaBine t cfeeWRr width atanllé&@P on8rBHRer @ktiv® substance

whi ch haf Clﬁ@ﬂh?ﬁyetﬁ@@%éﬁéﬁl GrokeT/ E_I?Qs?c/eTéb?lOoflOSZ%PCRorpﬁﬂotllafdl vity

or assists e cleaning effect in a washing or c n si ti.on

consi sting ofTABPe tfAn AL bhARe. %F (lsll? ?fg(?r%os blr]EI}} y ¥ Ug;f

protein or deipnahiyvetdrol tihepe nwentibe, mrefearabl sfohavemgnp\rryl dﬂ}')él c

activity, re nt the for | ease, O e e apsul es
'y, QEESS ?n 1§ 1oLy §%? 2 ,Of k{} leagf[ &ﬁ%}jolt JErpaglﬁp

when it is provi one or oge her’ Wi t
subst ande anlch’ hlassctlﬂeahilﬂgoaatBviLfVSbYraétdsplsetlhé, cleawing effect in a

10 washing o 0sibl ed nt A
Furthor. onbod, nBne-F oY soont s Lhe liea ol T br ok arn of dbrrystfue of the

i nvention fthFhealP@‘é@‘Pﬁ%H-OB?dr adPaECaht e??la‘ll%t%‘?e?%t é‘i*%édlaa]t%) pRfducts in
textil e manufigegure, in particular for desizing cotton. Raw materials and

i nternedi ate products of textile nmanufacture, for exanple for those based
on cotton, are 20 finished with starch during their manufacture and further
processiliy i Anbtt dedeposirakenbedideait pr beessi tige pdssidilien Thfs kmedhiody whi ch

'S applled tgpytlgsﬂ_t eté% c?geﬁﬁﬁetﬁé0§8§£§lgnqi§8rtq%%'% §heﬂ§io l | ed

si zing. Amylo ¢ protein i Aventron are Suitab renovi ng
the sizes, iip. the étla{rd@hfeorﬁlalmbnbe porecthve Ipayp@mosEdesrei nptewX furt her

embodi ment '§oiéeﬁ_@ser&toqqo%srret hodsa oy 168y@hacti 9n Ohastakch, #di
particul ar for ethanol
example starch, size, gelatin, salts of ethercarboxylic

20 acids or ethersulfonic acids of starch or of cellulose,
or salts of acidic sulfuric esters of cellulose or of
starch. Water-soluble polyamides containing acidic
groups are also suitable for this purpose. Furthermore,
starch derivatives other than those mentioned above may

25 be used, for example aldehyde starches. Preference 1is
given to cellulose ethers such as carboxymethyl-
cellulose (Na salt), methylcellulose, hydroxyalkyl-
cellulose and mixed ethers such as methyl-
hydroxyethylcellulose, methylhydroxypropylcellulose,

30 methylcarboxymethylcellulose, and mixtures thereof, for
example in amounts of from 0.1 to 5% by weight, based

on the compositions.

In order to protect against silver corrosion, silver
35 corrosion inhibitors may be used in dishwashing
cleaning compositions of the invention. Such inhibitors

are known in the prior art, for example benzotriazoles,



30 production, which are characterized in that the protein or derivative of
the invention is enployed therein. For liquefaction of starch, starch
swollen in water or buffer is incubated with anylolytic enzynes, whereby 35
t he pol ysacommaro2i0541t¥eaved into snaller constituen®PCT/EPOR /14210

predom nantly into nmaltose. Enzynes of the invention are pkifgnay

enpl oyed for WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT - 82 & Q Cﬁ}ocess
or a part step thereof if they can be fgtted well into a correspondi ng
production process because of their biochem cal properties. This may be the
case for exampde(IifIfheyhboeide® beri ntodouceds ntdd st lassidep byn addirti on to
other enzymes, yhieh require Lhe SRR LEAct ian £ondl sy ATVIghyid,c
prot ei ns of THe"Fnvent i'on dre particularly preferre en’i ntérest centers
preci sel y onceheoptonucinhithidyothembdlohesape oderret 1 ¢ukpmwlwctsiudtadflest ar ch
may al So repespenle f desl ePobdt e FUNIIS 208 2hRBSCSFrd Oadhididtiand

et hanol or downstream products derived therefrom for exanplé€ acetic acid.

A furtheP enbbeRWeEW, | s2i BEPBREBNL ed PBYPLHE us¥2BRAZUS pCOPEilE or O

dleri vati Vﬁ ch:%i:b@mi Read O@?&Qﬁrpr&ﬁmidi@é i pean ARy Othéth;rﬁefﬁl et

ol i gosacchari des, Because of their enzy i,c activit anyl ol yti roteins

of the i nvenf oA Pr8dGc®TF 6 st B ALY %gt Zﬁqepo?ﬁh%?g%mé?%éc?tésrglgti vel y

short incubalidbn TVpey predanm maanipl eselcd iswetly domgpourod e catarMmed ght

ol i gosacchary, des h far, np .l t 0se, t\ohe r

mal t ooct ose.{] St er%gg‘“l §§ngér %irlr?cu at kel;\llfﬁ?’rreﬁ,%ﬁ?ﬁ@’ ;%@%)izbneggﬁﬁéaﬁr

ol i gosaddhar anésmsythras, tRereof . exanpl e, naltose or naltotriose increases

anong the reaction products. If there is particular interest in certain

reacti on products, corresponding variants of proteins of the invention can

be used and/®PitnEcteacti 6r teIRdi BRI 1T DT esP GhedCREPLEPEatES. This

30 is attrachb¥glegpegicalymershensihenj nt ehest iuserdt im pur e wemiounds but

in mxtures of sim]ar ounds, such as, .f.or exaggle i n theoprt%deuction
|

co : 1
of sol utionsCOBR8PEhsPBAs BIPYeT s Sher'el’y Rt "Cer PAPREphySEcal® pridberti es.
35 WO 1(E3/ 0b4uddry fiber and/or assist the ability of the other

washing composition ingredients to detach soil. A
comparable effect can also be observed with their use

in cleaning compositions for hard surfaces.

20 Soil-release active ingredients which are particularly
effective and have been known for a long time are
copolyesters having dicarboxylic acid, alkylene glycol

and polyalkylene glycol units. Examples thereof are

copolymers or mixed polymers of polyethylene
25 terephthalate and polyoxyethylene glycol (DT 16 17 141,
and, respectively, DT 22 00 911). German laid-open

specification DT 22 53 063 discloses acidic agents
containing, inter alia, a <copolymer of a dibasic
carboxylic acid and an alkylene or cycloalkylene
30 polyglycol. German documents DE 28 57 292 and
DE 33 24 258 and European patent EP 0 253 567 describe
polymers of ethylene terephthalate and polyethylene
oxide terephthalate and the use thereof in washing
compositions. European patent EP 066 944 relates to
35 compositions containing a copolyester of ethylene
glycol, polyethylene glycol, aromatic dicarboxylic acid

and sulfonated aromatic dicarboxylic acid in particular



- 83 A further enbodinent is represented by protein or derivative of the

i nvention cycl odextrins. PCT/EP02/ 14210 HO5206PCT the use of a for

hydrol yzing 5 Cycl odextrins are a-1,4-glycosidically linked, cyclic

ol i gosaccharw@le®3/@54L7 ch t he greatest economic irrpoﬁC&'d@&?GZsAﬂ@éﬁessed by
the a-, (3- or ycyclodextrins conposed of 6, 7 or 8 gl ucos%ogg QRIS (or
cycl ohexa-, -hepta- or -octa-anyloses). They are 10 able to T ormincl usion
conpounds wi th hydrophobi c guest nol eclB&s- such as, for exanple,
fragrances, flavorings or pharnaceutical active substances, from which the
guest nol ecuhekacandid axl easedpagai npasentqE R €. 1Bucd 1 ndigsilosesonpounds
are inporta endj n th r f f i i el OF
exanpl e formﬁef% j(E:)i %fgeo luff I,]Uﬁ‘*fgr eéghcgrcr#?;/ecgr ﬁfogsléc%%rnr%?i gls%tﬁfjgi

exanpl e in corhebpondi ngapddduct s PEPPYAENEI nal tesrphirbrlatRe reloggse of

i ngredients 5593{%@{391@1@@“&{@& husy & APHNSSEIES airPasSs| blgdis § @h iRt ei ns
of the 20 invention. A further enbodinent is represented by the use of a
protein or de?PTRRTHVECRF tIRNGIVERY oFUCHr Rel st TP }AF SroIPELIET -wei ght
conpounds frompeéysacsheshtde 5 capniepg4qor digelodexst r ans poBgeaitse of
their enzymatic activit anyl ol yti.c,_proteins of the invention_ar | so
able to rel e‘?agjec}lloﬁlo%laé(tfﬁl’arlrb\e¥8ﬂ%tc8ﬁpgﬁn & ?’%hnsfelo“?rheerg%ﬁ?ﬁ fg]da

gl ycosi di cal tgrépmkieal pol ygatdhanndes, Thilsomapubss itateche efyolledext rins,
take place alnlhe HRLCGH\RoAValn AN | Rul8pdsh BURLARD KGN A8, Jey

exanpl e, ingredients e @fsul at in the m of “m crocapsul es. For
exanpl e 10st adtcleses napetyastess abvhsEed ot ar tif oraBh teitapdd at i ng

conpounds sushy@shy{Ofe EXFRI 8RAY MBS 141 BE € al@ dbeun Dt § pduced. in
defi ned anpunts |n¥o reacti on m_xtures, gl‘él 21(31 st orage.. The controll ed WO
|

03/ 054177 - BECPYEIREPOY BAPHE eSS0 60T e Gy 4RI Tapsul es

can be assi sgecupy, amHd| yliiyeeenaynesiof tdiel i pnerhi ofre A drid-tdierup-
enbodi ment i s_represe, ted&gy the yse rotein or derivative of the
0

Thvention fof*Brgduct Foade e L o PPOBE | MVt & Pt
i nvention for2pYoduc f 00d product s /o i ngredi ents. e use of a
proteinldr deppVataveonf EReliaV2n®3on dbschroeiciomglvad s f dedined/ or
ani mel feed y09r60L60iSnd0 | ikewt secrgepiesent s,an emhodiymnfe @iy ldies aspect
of the invenftjl ogﬁ Vﬁgrever st_ar]\'(l:%l or. carbohydrates derived frorr% starch pl ay
a role as ingpeaPeRRabrteobBifFodutticiorakmi #hl 1e55Feldstian dmAslytic
activity cangpbguysedppedpnaduee ,thexgiardt claes | talineaasesdhpduroportion
of nono- or Ol | goner 5 cBrrgqre ﬁatathe ,%ol ynmeri.c suq@r, Wmcg_h may benefit
for exanpl e PRESREst BF Phe’di g8dt afesityPES t R Idcdistlen) fgrﬁ%ofood
product .20Thi sappydbe necesspephthalate-containing soil-release
polyesters. According to European patent application
EP 0 357 280, sulfonation of unsaturated end groups
produces soil-release polyesters having terephthalate,
alkylene glycol and poly-Cy_4—glycol units.

25 International patent application WO 95/32232 relates to
acidic, aromatic polyesters capable of detaching soil.
International patent application WO 97/31085 discloses
nonpolymeric soil-repellent active ingredients for
materials made of cotton, which have a plurality of

30 functional units: a first unit which may be cationic,
for example, is able to adsorb to the cotton surface by
means of electrostatic interaction, and a second unit
which 1is hydrophobic 1is responsible for the active
ingredient remaining at the water/cotton interface.

35
The color transfer inhibitors suitable for wuse in

laundry washing compositions of the invention include,



20 for the production of certain aninmal feeds, but also for exanple in the
production of fruit juices, wine or other food products if the proportion
of polymeric sugars is to be reduced and that of sweet and/or nore readily
sol ubl e sugwWe 03/094L2E7i ncreased. The possi bl e 25 us®@CNEHO2Y 124 | on of
starch and/ or ethanol production nentioned above can be reg[abr o@% as
industrial variant of this principle. In addition, anylase 2 Edunt er act
the loss of 30 taste, known as staling,sof- bakery products (antistaling
effect). It is suitable for this purpose to add themto the dough before
baki ng. Prefaired enbodi pertscaflakrhe present ipvagntiingl paire dihiereefear,e t hose

in which protejns.of,the.invention ar for 35 mmnufacturing hakery

products. %%@%ﬁW%Z%EQSPﬁléﬁg%ﬁ%ggio HHS%&EE&% A fslljlrcpher e

enbodi nent isotepybzelpedidine he dbexdfded proeedn orceeelymeive ofoft he

i nvention fog; by ] - b i hesi ve bonds. 5 Likew se,
S PLE, as; el CopL a0, 20

tenporaré bon are characterized in that a protein or
derivative of the invention is enployed therein represent an enbodi nent of

this aspect gbrth@e NYENH2QMink0 BeshAesyOthecdialdy,al i pr adict e H@rch has
al so been used for centuries as ls)tjnder %glftgfer manuf act lflll’l ng and the
gl ui ng of paPefa L} bohPds 29hi £33 at LeX&nmpF8 t 6PfFri AT books.

Over a | ong peamplesof &f MesubtEhl Papessam maynil it o avereablsvagfd ects such
as, 15 for e | i st one. Wt i.nkl r _br , i ch lead to
conpl ete des%%@??longghé Ig{c:‘)ﬁe]@?(rgl gﬁé%@sh‘g?g?goﬁ c})lﬁ%léu %ﬁé)pretg?ﬁar? boar ds
it my Bé neCmsSar yfatk hraakdsowdxanpladhesi wailtapdies repnd urfiassteat be

consi der abl y; §3¢i ELBAL QAL RiQUGR UsEs 0 r88nd0o 2P¥h LY EHEsPLALEIdhafy the
i nvention. Vegetable polyners such as starch or”cellul ose and water-sol ubl e

derivatives Thetepts are s e lickodinglri aCRE1aBAedYvesl binhERE eS1IHG2 t hi s
purpose, theyndust s35 dadagtr iswgl lwd feyat i capdryat b el iapphia&atsi, orrdd t he
itemfor glui n}lg, dr%/, ﬁ/nere?y tig:gﬂl atter.is fix%d on the substrate. The
enzyme of tHBFNVERTi SASEERTHY 1P HIRY ahta6Re8ds sperfaont i n order
t o i nfl uénceethel cdbesanmeder operh esdwdnttdye g ,esubti ng pabie. meldeevef , 30
instead of ofr.] itign to | u i on,. i,{:.C SO a a the
paste in or e}k%%?ge]naﬁgﬁ i%%lfc%%/ezrl&;/ B%B%rﬁe llri}]ieln}?lf oorlagg’l ui?ﬁlogr a]ge[q(gagngdlreyi ng for
a long tine mivtuexanpife séddcpogss. Priabbiase it t @pzeisen Dliet Heoam

envi ronnent aj n g PG5 ONS, 1A Orp £XEIPh o PY BrodWM idd LA, Lan ddin be
used at a later tinme to activate the enzyne and thus bring about. breakdown

of the paste@N$ACF hiPeiRdhf 1hed §P udtF iediAlah RBFBdedS 1§ ITAOWH541 77

20 water-soluble or dispersible support substance.
Particular preference 1is given here to mixtures of

paraffins and bis-stearylethylenediamides.

A cleaning composition of the invention for hard

25 surfaces may, 1in addition, contain ingredients with
abrasive action, in particular from the group
comprising quartz flours, wood flours, polymer flours,
chalks and glass microbeads, and mixtures thereof.
Abrasives are present in the cleaning compositions of

30 the invention preferably at not more than 20% by
weight, in particular from 5% by weight to 15% by
weight.

Dyes and fragrances are added to washing compositions
35 and cleaning compositions in order to improve the
esthetic appeal of the products and to provide the

consumer, in addition to washing and cleaning



PCT/ EPO2/ 14210 HO5206PCT - 86 5 10 15 20 25 30 35 be detached again from
the substrate. In this process, the enzyne of the invention acts, because
of its anylolytic activity, as separating agent in a tenporary bondi ng
process or agos@3LES4EW? "switch” for detaching the gl wet/Ero2/18240

follow ng exanples illustrate the invention w thout, however, restricting
it thereto: Exanple 1. Isolation of nmetagenom c DNA from mH@r58196§1CThab| tats
Obt ai ning soil sanples The soil sanplesgwere obtained from vari ous

| ocations in Germany (inter alia) and initially processed nmechanically

while dry (Sﬁéﬁﬁﬁhﬂﬂnéé‘fowglﬂh‘l m&gdallg}’maﬂcﬁVgéhsorD&@\lyS0‘|t@tp1Qfahlfr0m
soi |l For DNA preparation soi | re_slurri d by adqltlon 135 m
of extractio %uf‘ﬁ’élf‘l?’i@{ﬁa Tn%ﬁuc%ﬁ 8h8: fﬁé HROFEDPASpH38“0;°1 00 nM

sodi um phosphesgraptes. Gt 115 Mdadlhle o trexadecyindividuneyl amﬂmnanm o
brom de). The ﬁ%(%)engl or}fo\%aseQ%%?féf rqz%een?g%£hgg§cw Wy RE=Tole Tl tl%?t elbl quid

ni trogen (NZy5 und’ i na nor IR 3 nircrowave ei ng
transfered ¢ptora Soheat, ssldahydp, vissenecandlagtiodg ands hmdr@fcdrmlzyne

sol ution (SOtV?ééd)OéJlear&US@@HEbQHd&"asof ngxbat egh at %_Z,gef 05r80 Mgt and
inverted at 1nterval s _of Addi tion of 200 ul of prot ei nase K

sol ution (10°HRL§, wlRSTHNY oReRt By nm{qxé’ﬁté‘tylwhs?@‘t%ﬁaﬁ?nutpes with

i nversi on astbetoperyIBys18Rsx{DI | owadebyttereat nﬂﬁtna\MytLh SDS ddnataddi ti on
of 3 mM of a,l1l00 soiutl on ours n of the;C vessel

every 20 m nfimAFRE b%léﬁﬁ??ﬁah??% ?Eﬁgo;@ nP( e&i‘éf sl AFHHT Wi th 4.5
m of extor aciioal puf fleenpdatse,l mjeruzfyllo%smtet heetsteyll merstt hyagphagailn

extracted ang, | ed at 03/0 214210
HO5206PCT 10 n%’ﬁlc'g% étentrl 3’ \é&olre E}ﬁéﬁgn& néd supe,*\’,-:rPQLf nts from
the two centpr@pga@abﬁsmebmm watlhcyl@@mne’-‘"ftﬁ phBABE/ dildrsieor m (1: 1)
and centrifuggd ag kel er epehBg1DNANYAS RHRG; PithR! &d ddHyMes include,

for example, the linear alkanals having 8-18 carbon
15 atoms, citral, citronellal, citronellyloxyacetaldehyde,
cyclamenaldehyde, hydroxycitronellal, lilial and
bourgeonal; the ketones include, for example, the
ionones, a-isomethylionone and methyl cedryl ketone;
the alcohols include anethol, <citronellol, eugenol,
20 geraniol, linalool, phenylethyl alcohol, and terpineol;
the hydrocarbons include primarily the terpenes such as
limonene and pinene. Preference, however, 1is given to
the use of mixtures of different odorants which
together produce an appealing fragrance note. Such
25 perfume oils may also contain natural odorant mixtures,
as are obtainable from plant sources, for example pine
0il, citrus oil, jasmine o0il, patchouli oil, rose oil
or ylang-ylang oil. Likewise suitable are muscatel,
sage o0il, camomile oil, clove oil, balm oil, mint oil,
30 cinnamon leaf oil, lime blossom oil, Jjuniper berry oil,
vetiver oil, olibanum o0il, galbanum o0il and labdanum
oil, and also orange blossom o0il, neroli oil,
orangepeel o0il and sandalwood oil. The dye content of
washing compositions and cleaning compositions 1is
35 usually less than 0.01% by weight, while fragrances may
make up up to 2% by weight of the overall formulation.



5 the upper aqueous phase by addition of 0.6 volune of isopropanol and

i ncubation at roomtenperature for one hour and centrifugation at 16 OOOxg
for 20 m nutes. The DNA pellet was washed with 70% et hanol and dried in air
and then di sgo! 8do541290 ul of TE buffer (100 nM Tri chyHI@R /A4A.0; 1 nM
EDTA pH 8.0). The high nol ecul ar wei ght genom ¢ DNA was finall epar at ed
from di ssolved inhibitory hum c acids by preparative gel el 2?/Qd%r%esi S
(0. 70 agarose) and subsequent extractiogy (Q Aex Il Gel Extraction Kit; 15
from Q agen, Hilden). Exanple 2: Setting up the expression gene libraries
and screeni ngnhé orf rAPHRIdYd Cmagt ivd t yndOrE¥paesai @i raddiliyngihbot hthe

het er ol ogous host organi sm Escherischi_a .coli_.was .chosen for the cloning and
i sol ation of "edhplet e SQQWFégéOBEneS affom FECAgeRGme. SRS HetB%l ogous
recogni ti on ebwéher pr oot erssy ofaliseknben ddmentegganssnso capmty bechessuned

in the host | ) I i : t whi ch
2 1 nduct bl et TR EIRAG S TEancar tie bR LT St s cRuheBIAT A “The
( 3- gal actoosi thsepprémmeekoothehmaltee iegeton bel ad emedotaard, dy mearpUC 8
plast d vect ge (GAARIK NEBLhMbeeBeUIolRbe AcCondre30 MR Zis gy 1), It

is thus possible in host strains wwth a |aclq genotype (for exanple JMLO9)
to induce expFedspbreof inhpagéeslagaet tHealsst teXdrlahi MaFhomstst by

addi ng | PTG wBbciihBake BeLbmSt £8itA®1d¥Nh2A9 2sDdubdB cand ilbhtsl2S )y oued to be
sui tabl e systens {Lor cl o?i gg E:he met age%\%ge-deri ved .a-a Iaas ..and
activity- depERABRt S detdEt PER*theP8of "G3Fe5FLPTC 88 ¢ EPY2/ 14210
HO5206PQD ThiEsri sthecauyelcdetlizighpelréymeayv eompd egersi pladsw ¢ t@nz e
encoded by reyndlie 3um -B0QS,. sW: _(1986): ;" t@{}g;a "ﬁéﬁl
Escheri chi angégltggrragg?hg ta%H(f%giegni _(r%'glxol&lltah%%gt'r.u@tr@ra gegye% ma %’Td and 5
i dentificatioarsfert fopr dhrgareesa jerthe adaberppedeizgolife B ofhidhem 261
(6), pp. 2949339331 © t;h@%ﬁ&?gfg%ﬂgs&égl bhereakease of anyl.aseiundes the

[

experimental conditions. Purified netagenom ¢ DNA fromsoil was partially

10 cl eaved wWihhreshifectentenzyResiepprrer abfy GaeBaforand?¥ P f risfynent

s: ze rarn%ae fw_@ghmel%f %@%s?ti@xﬁézdfmm&e%haﬁbi oa@hpdsaﬂgohilolﬁﬂm by gel
el ectrophoresi s e ragnents r. igated into suita vectors,
preferably p@@’gabpagﬁied %%%?B?b??nég\é\ﬁigg v)\figt A h & L PS T RESER c‘ﬁ?locﬁh’enzyne
BanHl (Fig. pref®oabdyvabl asé tde dmadstal peestirildyi oabparkedt eps fidret he
preparative partial digestion of netagenomic DNA, firstly restriction

ki netics were carried out using about 4 ug of DNA and restriction enzyne
(Sau3Al) in 20 concentrations of from0.3 to 0.4 U per ug of DNAin 1 X

buf fer wier epappERREHANGY W RQVISRA 221N AlDWY (RSAMedrs a¢Lof tanre W th
the manufacturer's instructions, in a total volunme of 20 yl.. The m xtures
vere for thi £oputpsseiinitsdhl YT ket P?B?agéahalstﬁég% %at%rfc}lhtyen%. Then
the respecti vaseeagtigntyas sébartete by ciddinng degtreddéenas endbnuctlease. At
fixed interval s _between 0 _and . 10 m in o S ~1 of ' m xt ure
wer e added tSOTpQS%\tegﬁnﬁufafnéf t(C> 621%&15’ nﬂﬁ?r ?%%%pﬁa%eo;jnqzo%&g%%ﬂé%:?; 0.1%
SDS) on ice afdiBdtandbyzédxtnle Gipersgasosesgepbt ta shadnwahrem:he opti mal
restrictjon time for a partial digestion was established individually for

each DNA preparation. The preparative partial digestion to,ok,(J)oI ace with the
35 absol ut el ¥Oi dERRILER! prECEARTS S FB t MR FEST i fqgppsitions  or

cleaning compositions may contain antimicrobial agents.
Depending on antimicrobial spectrum and mechanism of
action, a distinction is made here between
30 bacteriostatics and bactericides, fungistatics and
fungicides, etc. Examples of important substances from
these groups are benzalkonium chlorides, alkylaryl-
sulfonates, halophenols and phenylmercury acetate. The
terms antimicrobial action and antimicrobial agent
35 have, within the teaching of the invention, the meaning
common in the art, which is described, for example, by

K.H. WallhduBBer in “Praxis der Sterilisation,



kinetics in 15 to 20 individual m xtures. After the reaction was stopped by
adding 1 x stop buffer, the WD 03/054177 - 89 PCT/EP02/ 14210 H05206PCT
m xture was fractionated by el ectrophoresis on a 0.70 agarose gel, the
region of theoge3/0640h7DNA 8-12 kb in size was cut outPCIEBO2 AakR1i0sol at ed
by el ectroelution in dialysis tubes at 9C for two hours. Tg&%ﬁ%ﬁ 5
precipitated with 1/10 vol unme of 3 M sodium acetate and 2. 3 e

vol une of ethanol, and taken up in a sngdler volume and was, for further
removal of smaller fragnents, subjected to a second gel el ectrophoresis

W th subsequesiiefertior! uti oroasd riveeewsd : 10 Kediderhtdtfiien.e rungat i-on with
the plasm d yector, pUCl 8 topk ce.,n,.a total ol f, I i,ng 100 ng
of BanmHl -1 n%%ﬁﬁ%%&b)&&%ngect rtf%~1 V\Efj(l:ﬁlﬁgd bees\r%ugggﬁggﬁhtz)l% at%) ]{/I\Wth Cl AP
15 (al kal i neTphesphatl¥® )f,r omtcabeindymes)s il eactor dwr e adilt hof hehe

manuf act ur er g gL PstEUCt h9Sn 420 £30A cRGRAL 1PAIH B W ayet ggnad ¢ DNA,
and an appropriate anount o_? | i gase (600 NEB units in this case) in 1 x

| i gase b&f f ePubtalbe avdrimigiiobizd TpaABESr 9 oRTBfCEBRPEL SRIGESLED |

DH12S cel | s ££hRco thdf e Jeehps! ogires, a Kashsraihe) ah@akspl ace ddhydes,
el ectrotransformation.  Fo i S purpose, rClé]tg[%tl on . .mxtyre and 25 ul

CFor t 1 ul of |

of cells wer@hiRearovE2{ n@GH&e®s ntint &l EéhFﬁpo PO YcdTet®E- O i ce for
1 min and trgaied dntidde, elerincdpgr apbaenbBTXAECMS0] véenetdigniaasyIsic. San
D ego, USA) in gccoid? geewithutrhe nﬁélél]];%(]:é urer's ig§<trg%ti ons, A%}er

i mredi ate trARRPEPYTAL TR of*TSBC nadt UhT (2% Bact 5 Y PYpt orie:- G B9 yeast
30 extrddét; AdtndpdlaChceRald snMrkClalpH FxPgendpodt ed twiodenNaGHmalf ocl aved;
SUpplenentedb@%&@y%@iﬂ@%Nb§g%t?@@awggh%esan$ﬁ%%dﬂwﬂ@d€”dé¥ﬂ¥5¥¥ﬂes,a

od of 1 a ol  owed be

recovery period, of f 37C10 before plating. 35 To exam ne the
qual ity of tRErgehBe||brdeyivekdvesmber M YMisAPiRlanst cthe &t 3JEner at ed
in total, andohpeundsber ofubnseiheBar borimgisl Onesiaes delgsmatwedidy WO
03/ 054177 - 90 PCT/ EPO2/ 1421313_505206P1CT bckutg]éV\hi Le Z{s]_eé.ecti orlbitn a test

pl ating. For SPAPSUREFpos@Uitodndefo ull ord iyt n he TR TBH it ur e
were plated dotioed-pBopepilbumyM thrbemaciel, | iimpdinE]Gicodd@onsss masee bed

above) and incubated at ,37C 5 ov i To nf j al |y ned
i nsert si zes?o?ﬁguﬁagé mh(?sl%vgeerne ?é@‘:)(g‘flhgé%sf rg%gatérfyrena@f‘@ig%\%i toéf ctglfegni es of

the test plagbaye.and a suitable restriction digestion was carried out with
subsequent size analysis by gel el ectrophoresis.

The antimicrobial agent may be selected from ethanol,

20 n-propanol, isopropanol, 1, 3-butanediol,
phenoxyethanol, 1,2-propylene glycol, glycerol,
undecylenic acid, benzoic acid, salicylic acid,

dihydracetic acid, o-phenylphenol, N-methylmorpholino-
acetonitrile (MMA) , 2-benzyl-4-chlorophenol,
25 2,2’ -methylenebis (6-bromo-4-chlorophenol), 4,4’ -di-
chloro-2’-hydroxydiphenyl ether (dichlosan),
2,4,4"-trichloro-2’-hydroxydiphenyl ether (trichlosan),
chlorohexidine, N-(4-chlorophenyl)-N-(3,4-dichloro-
phenyl)urea, N,N’-(1,10-decanediyldi-1-pyridinyl-
30 4-ylidene)-bis(l-octanamine) dihydrochloride,
N,N’-bis(4-chlorophenyl)-3,12-diimino-2,4,11,13-tetra-
azatetradecanediimideamide, glucoprotamines, anti-
microbial surface-active quaternary compounds,
guanidines including the bi- and polyguanidines, such
35 as, for example, 1,6-bis(2-ethylhexylbiguanidohexane)
dihydrochloride, 1,6-di- (N;,N;’ -phenyldiguanido-
Ns,Ns” ) hexane tetrahydrochloride, 1,6-~di~(N;,N;’-phenyl-



10 In the screening of the gene libraries, the ability of individual
reconbi nant E. cola clones in netagenomc |ibraries to degrade starch was
determ ned. For this purpose, LB agar with 1% sol uble starch (from Merck,
15 Dar nst adtwo @3pos4Y0r7 #1252) on which cl ones abl e t ecaggrodgidraoch can
be identified by zones of degradation was used. Initial stor % of, the
plates at 4C for two to four weeks until cloudy was necessglog ﬁgIPC{rhi S,
storage degradati on of the starch was. Wsible 20 as clearing around the
active colonies on the plates. For use, IPTG (100 mV) was added to the

plhat esI to 'r}quﬂ?—ﬁv@@hQI@ﬂQﬁﬁﬁ1§BdN§m)5l'C)|h|e|x|ar1he( 102IO u@llmhrwa]}addaﬁ ,to apply
t he sel ectiqn ssure to the trans e faor the titer
of the I|braﬂr5ﬁpd§ne%ﬁ'§d TR~ saiﬂrea gggag\d?ﬂégo @f"ﬁ\ﬁ% g’fa

t ransf or mat |cumyﬂpd¢meomme,pl at ed ibuB dni 81 M.y 2y 6ﬁ=elar¢$11@frog>h&$ls/lbeads
wi t h about Qni €s, te (1 I r) (prigmgry:pl ating).
After i ncubaO? Qg“‘ (%33\% ﬁgrpﬁé ﬁ%%rs téé%g]dgtgggl\?’\g?ggl ncubatlgg gltl 28C for
a furthep 24MagNp’ fbetawpagetb%vebghwh dhgupalidasls, N#{d hexagisat i on at 28C

was usual l'y dndisnensebl g9d or vi si bh egdggradatye aquhgt@f{ectlﬂlyll_tbelt%_posm bl e
that 35 inproved protein fol d| ng and a per rreab|]1 i zéggl on of t out.er cell

nmenbr ane ar eI PN téPﬁBBBGI o81hgdrogddergiids: G 6E&lrlhart
C-F- (1996) (N, W 0 Lﬁ5ﬂi$ﬁhen91dlBGEhE862N34@JQ}kﬁﬁﬁQ5PCT dlhydro—

"Characteriz Escherichia coli expres an A 46-,159) PhoA
fusi on prot e‘?ahnllc?%]c f1zed in tRE°8dc 8FC 939 g 2y ﬁlhpepnl% 1(9& cr)]lldso_)

Bi ot echaol . N4 ( 1 a) nﬂ:ﬂ:?oﬂ)ﬂzg) etTeus dlme'ldeaméll@frltdhae DNEGA : @3@@ pr oduced
in each case;ma Ea&gidL é Wgﬁﬁa %EMlgB —Y@sy Unneg; ditionally

to carry out Te ’I 3}5 nex or e op asmc a I ses. After
i sol ati on ofefthgr cot@hF@hWI@ﬂhlﬁéldéne ﬁe@réhs ¥i-¥He Jord 19181 ng by

renewed (Se%yﬁ@&%i@&-mmh%gﬁ%ew starch e ddchras- ipRrsSi bl e to
sel ect anyl as gro u0|n S|ngle col oni es _on the basis renewed zone

formati on. nERt BE Bﬁflﬁﬁﬁﬁ?&%@%g&“\af‘éfdosgéulﬂi ‘N %! ones,
st ai ni ng sof &hey@t@whopi@é;as WLt B-80%(Nugol’ -szqm;,taml(dmmndyﬁreci@l-pr oved

swtablefor 15 una s.visualizatjon of sta f regions

(degr adat i on Jz%%%%ljdoTlﬁféq\g &?W&“BNA 0 egE P%‘gr {:%g%s{%%t ai neld%afq

m ni prepar at [¥n b(lkralpham(g—a;gén,mﬁihleae'd eGhyiaiiguanddd-Xe, N+f laccor dance
W th the manyfaciyrer’ %n{r}%ff&&h pas e eéﬁ%@e@m%ar -hhe éﬁh ll'ofpi he

insert in arestriction SIS Wt and t hen
sequenced. Ifhhl%I@P}é%@Iéld%%@aFh@@rlﬂsrfNSaﬁR“i PFQ’ I@E@ pr|49é?§édlZQ\ﬂf@ Fhfar d:

S GrAﬁ?@C@i:dqmggNl,M3plzl@hﬂ%%ﬁ%ny§d1h GAGRABACAGNATI GG ananer e
R s A8 L SRR W L R T R
met agenom ¢ PHHs’ bylecane tetrahydrochloride, l 12~di- (N;, Ny’ -
phenyldiguanido-Ns, N5’ )dodecane tetrahydrochloride, 1,6-
di- (N;,N;’ -o-chlorophenyldiguanido-Ns, Ns’ ) hexane
25 dihydrochloride, 1,6-di~(N;,N;’-o-chlorophenyldiguanido-

N5, N5’ ) hexane tetrahydrochloride, ethylenebis (1-
tolylbiguanide), ethylenebis (p-tolylbiguanide),
ethylenebis (3, 5-dimethylphenylbiguanide), ethylene-
bis (p-tert-amylphenylbiguanide), ethylenebis (nonyl-
30 phenylbiguanide), ethylenebis (phenylbiguanide),
ethylenebis (N-butylphenylbiguanide), ethylene-
bis (2, 5-diethoxyphenylbiguanide), ethylene-
bis(2,4-dimethylphenylbiguanide), ethylenebis (o-
diphenylbiguanide), ethylenebis (mixed amyl
35 naphthylbiguanide), N-butylethylenebis (phenyl-

biguanide), trimethylenebis(o-tolylbiguanide), N-butyl-
trimethylbis (phenylbiguanide) and the corresponding



30 PCR To estimate the content of gene sequences for glycosyl hydrol ases in
nmet agenom ¢ DNA fromsoil, a DNA anplification was carried out by the

pol ynmerise chain 35 reaction (PCR). This was carried out using HotStar Taq
pol yneri se @Wo @3/Q5343rv, Hi |l den) and the gl ycosyl hydr BcIJe@PORZURILO pri ners
(Table 1). For this WO 03/ 054177 PCT/ EP02/ 14210 I—|05206PC\‘5 5%@% gur pose,
0.1 ul portions of the netagenom c DNA isol ated by the abo 8 Ph&d wer e
enpl oyed in the presence of 200 ~M dNTRst (A n each case dATP, dTTP, dCTP,
dGTP) , 20 pnol of each primer of a pair (forward s /reverse), 2.5 U

Hot St ar Taqg-ealtsrersuss ( @sageretHtedgn) gdndohateBCR hybfrerhilora dest, al

volune of 5Q ul. .Fra nts of si.zes 150 to A e amhi.fli i.n the
fol |l ow ng c&WJerso:brf'%;géﬁse’ at ﬁﬁ agtresl’S m r? %%&%é}\cgl%és a{r&égerﬁgresiéo S
each, 30 s atol5h@ J(eEX¥336/ 038)- amcok() KA @ yastsharayss ,mer péliolsis?h)lté?ﬁd 30 s at

72 C, 1 cycl 7 ; m n. I L irs )/ and
GEX023/ 02%, }ﬁrﬁgglc%%cﬁalggeegu'ni que Cﬁggﬁﬁgﬁgggbﬁvﬁéggg' 'Gi\EfaégazllSCg%@S'

anplif
(respect PvelSp3BTEas, apdl2eylBpesri galpatemp F?FEégg%ﬁ' i FUMRESdSSases was
frequently passjidfePyi diterrdaddegidsfion of the imphagareatatdN). This
was presumably due to inhibjitory conponents.,in_the DNAgpreq\e}lvro%t itons whi ch
becane i nact§VEaARAHETut | DRLBEYIVAESEr i t PEAL"36%Phr e NSICEEWHR 51 mer  pai 1
GEX036/ 038, RGERdcagmengisut yJbdcand 300 bpenweaneesbt ai ned gdmity raftteesy,
reanplificatjon in ul_.of. the orjginal r .Qn. | P ra ts
firstly undé?%onﬁlf%‘?bepﬁ’n%%‘f% tééi":} cPo‘E%ifﬁgO&é’?ﬁ‘%tpﬁ%@ a‘FA&%O Tﬁ?t !
(1 nvi trd§enmiGioniegehhdcofn Adsor duhiceeia hathehadaarastademyd ene

i nstructions,iptg E?%lpq@rilva?@x%éf,e%%hf ofs t pecaegusnet RereIbE Idrgation
products were useé or transformation into_E. coli-TOP I nvi trogen,

G oni ngen NI)=CRFQemsR By Le16wi ?’édsgPEHF?‘énaBFlF‘éEGH'BiJi%EnP%@In&ﬁef n LB
medi um wi th srgn€i bt igik 1080ugbrhhpl EPTEonl@Rin ard nérGal) ,(4Ghingdlnt ), the
plasmi d DNA of white clones was.isolated ftef\r m_ni prepa at i Qn, n%zam’ ned
in a restri @5 AREFYsPSCHPPhECBREIEBr ?ﬁ@ ESnl&nt 35’ %ﬁ ﬂ%se?i . In
this cage, digfmegencesntinikerdbisdrt sizesface-evtileat, espedieararyin the
CLones oML CEIOERLET0 and HIBARBRLF G, et O
origin and/or a natural antimicrobial agent of animal
origin, most preferably at least one natural
antimicrobial agent of plant origin from the group
20 comprising caffeine, theobromine and theophylline 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
milk protein, lysozyme and lactoperoxidase, and/or at
25 least one antimicrobial surface—-active quaternary
compound having an ammonium, sulfonium, phosphonium,
iodonium or arsonium group, peroxo compounds and
chlorine compounds. It 1is also possible to use
substances of microbial origin, the “bacteriocines”.
30
The quaternary ammonium compounds (QACs) which are
suitable as antimicrobial agents have the general
formula (RY) (R?) (R?) (RY) N* X~ where R! to R' are
identical or different C;-Cjyy-alkyl radicals, C;-Czg-
35 aralkyl radicals or heterocyclic radicals, where two,
or in the case of an aromatic incorporation such as in

pyridine, even three radicals, together with the



- 93 the nolecular diversity of the anplified glycosyl hydrol ase sequences
in the netagenone. Sequence analysis of plasmds with insert DNA took 5

pl ace routinely on an ABI PRI SM 310 (from Perkin Elner, Witerstadt) in
accordance wd h3fos4mrwfacturer’'s instructions usi ngPETYEPU2(1RS1Bi g Dye
Term nator kit (from Perkin Elner, Weiterstadt) and enpl oy ﬁ%‘?i%%ﬁ;ﬁoo ng of
pl asm d DNA, 10 pnol of prinmers (TopoF: 10 5'- GCTCGGATCCA and
TopoR: 5' CTCTAGATGCATGCTCGAG 3'), 4 W gaf prem x in a total volunme of 20
ul. The resulti ng DNA sequences were conceptionally 15 transcribed into an
amno acid g @Qrasmr e@tovina the BhaséxocPtnsy N fowd Bimd;ﬂeal gorithms

Al t schul ' 1990 I

<(31I i gfl(r:reﬁt sé?a}'rrclﬁis m Cf]r Wl‘gﬁﬁwﬁ%bﬁn%?mgguagﬂéfg %g gf %Il?gllr?%(:?he
FASTA progr amddDeassbfnaW? i2@ski pmedr$did€ 1988F |ampr @mdlaoolasllb@ls

bi ol ogi cal €1ﬁ9fp§5%§ ch%QQlN@&h:ﬁﬁ§d §E'l@§étAQﬁu38§E8khe2444 8)

with the entrles resent e sequence dat abase GenBank (Rel 122.0) and

i dentifiéd |WQW%1W%E€WJEY aflla%e%]u@ﬁ%é’é bengthamy| 4388 Sndootlfer

gl ycosyl 25 shydiplases {isee habl 8 2)cafsdd satdmd he constant priner regions
whi ch were unclear owwng to a | ate onset of sequenci ng readi ng definition,

or unexpectedly differed fromthe synthetically 30 presented sequence, were
corrected OrﬂMﬁtcéheb@mmme&H sequereetliervel tandi 4 hyisaphheseddith t he

correspondin k)&c% encerL| ?Jt(??% s L %ﬁ?}%grerafe; S;negﬁgs&gxgm PL DNA seqHences in

t hese const € conceptiohal I'y transl ated
am no adibd &Bummwebenzm 0BLOF4d27 PECThEPDPL 1410f HO5206RCECY194  The

am no aci d déaSEg e"%%tee Sl%ﬂf,&aﬁeseey%ee L higd i ngy wnders swimbar s SEQ

ID No. 7 to i ncluded i n the consensus
sequences A‘-’e%f‘fDala/ ERBAPRE AavidguedR? ARBPYSILYIf FHRLIGRHYI 888 deifes found

A clone HA Jetvych g'r'a)d.l'p%at o@@yaasqme&muwrm Z:@Iaellflqr,rrazan@n the t he

expression screeni ng descrl g g 10 was_co elv?’{L yence nSequence
anal ysi s reV@A e e ek?st ef i \]I\Brﬁpeﬁ‘mllgﬁ |néaf Qﬁes Wé)ne i ch,

ORF1l, was i deqdidad bl enas cary | aseh gengrbypharml cng]ysoz:ohpar:las“mnsd 'Ithet deri ved

protein seque sho i S e F
reveal ed an ‘i%ﬁ%\n%/ﬁ%sgl\éyno gﬂr us&%lgpfdé ﬁHEEr {mﬁd acl% enzyrre vvlth an
AA honol ogy Ahirf@s 3ehidhi Baaﬁythseesﬁagmd allﬂfytlhéfa%mdﬁy-qlérhﬁdra?x&f‘em on of

the protein segue @&ft Sﬁ]§g¥er}é@q@aq_%' gl t No@nrexpel et alnly aver i fied
new type of starc I ndin omain_in the npst simlar _20 khown sequence

(Sunmitani, Preﬁ'%ﬁ%h’ qqate%%%@c%islnq diRgtarai SUMat8 ochem J 350,
A77- 484 5¢( 2000)) .

Examples of suitable QACs are benzalkonium chloride (N-
alkyl-N,N-dimethylbenzylammonium chloride, CAS No.
8001-54-5), benzalkone B (m,p-dichlorobenzyldimethyl-
Cl2-alkylammonium chloride, CAS No. 58390-78-6),

25 benzoxonium chloride (benzyldodecylbis (2-hydroxy-
ethyl) ammonium chloride), cetrimonium bromide
(N-hexadecyl-N,N-trimethylammonium bromide, CAS No.
57-09-0), benzetonium chloride (N,N-dimethyl-N-[2-[2-
[p-(1,1,3,3-tetramethylbutyl)phenoxy]ethoxylethyl]-

30 benzylammonium chloride, CAS No. 121-54-0),
dialkyldimethylammonium chlorides such as di-n-
decyldimethylammonium chloride (CAS No. 7173-51-5-5),
didecyldimethylammonium bromide (CAS No. 2390-68-3),
dioctyldimethylammonium chloride, l-cetylpyridinium

35 chloride (CAS No. 123-03-5) and thiazoline iodide (CAS
No. 15764-48-1), and mixtures thereof. Particularly

preferred QACs are the benzalkonium chlorides having



A second reading frame, ORF 2, with a honol ogy of 460, based on the

conpl ete avail abl e gene sequence, to the nost simlar gene (bifunctional
anyl ase-dextrinase) 25 from Streptonyces coelicol or A3 (Redenbach, M

Ki eser, H MwoDepposdi®r D.; Eichner, A CullumJ; KiecahEpd2/12i0Hopwood,
D.A, M. Mcrobiol 21, 77- 96 (1996)) was only |nconpleteu%ﬁg{%§ent in the
genom c clone . A stop codon at the 3' end was m ssing, Bl act val
30 gene extends beyond the known cl onedggsequence. The anyl ase gene from HA
11 was anplified fromthe isolated genom c clone by PCR and use of suitable
primer ol igoryse);godiKes anﬂb&@él@Joneﬂnln paec EeuTobi 35St ppilomyices
shuttl e vector 01 Af reSS| in the heterol ogous host
Streptonycesb?|5Y e 051884177 PCT/ BP0 14210 HO5206PCT -
95 enzyne obtalned in the culture supernat ant underwent bi ochem cal
characteriz n I i he, bl al

separately ?%%rg %IW%F%QW ﬁasfjtéjeoga %&)j?} > &%ﬁm’%‘%ﬂegd; rbeegégdﬁ(%%“?

| i vi dans 5TK R#lideml yasties @W@@d—éﬂhaﬁﬁﬁﬂéabé@eal ﬁ@lrun@ﬂ@F@L@uslaﬁ an

anyl ase actiyity,ge@sutablie oy t hePisAt@ssay. MhsoRar tva £l gnee® and,
expressed in this way, of the bi functional ORF 2 is 10 called 13, and

the protein @éﬁ%%ﬁ%%e¥%xlﬁHF%aﬁﬁﬁmPﬁl Seq SFD 3°NERanpfRIs5: Barddhenih
char act eri zat.ba 0f Fhetnéare&@mﬁegeﬂaaly5 @vamya&ﬂﬁ tarer idhinexr&ei g eas of

appl t f , ,th It whi.ch be .the b

PO mpl | oot F87 DAL BASS B dar FBROEP o ah g ADE A b L F R PR D & SCth & & ey s

can for]ﬂhlsD@utpDSG‘benﬁﬂ poepaid® byx clboni,ngbandehborivhogrhiso exge essi on

of the gene gggﬁencg§ in gggﬁﬁq RCe m&%@ Exaqgle 4RI£Qp anilolygégéact|V|ty
y

was determ néd by neans o |f|ed rnitrosalicylic acid assay (DNSA
assay; Hof stmetkylbenzgtiFonBanelciioside Halah @i nflyapiae®341085 ex

2133-2139)) . RIS &erﬁe?e\é S EQ%yE?QEQBXEhﬁmOf@@_&QTH@ exushangh sibhstsate
bei ng determ ned on the basis_of the increase in reducing ends of the

pol ysacchar i 8BIO%i ?ﬁeM%BE%ibtP%HSat 540 nm of the unreacted DNSA reagent
serving 1& neasure of the hydrolytic activity. 30 To carry out the assay,

o ade, "1 1000 PR N RSER LUPTRES B, & 8r in THOUhA of T e

appropri ate as8a9lduffer weighd |nbrohbcéu/|wegghhe 3bredapeklandf bdrank
wells of a9 te CRt.hernpe cI " te"
@ %!l él OE wEQLéhI\E/f ey 2y s??gkm p;mf‘ti’@\ﬁalpi

#3416, Mol ecufl ar oduct , San D e USA and el ncubat ed at
preferably from 0.005% by weig t to 3% by weight, and

20 in particular from 0.01 to 0.2% by weight.

The compositions may contain UV absorbers which attach
to the treated textiles and improve the light stability
of the fibers and/or the 1light stability of other

25 formulation constituents. UV absorbers mean organic
substances (light protection filters) which are able to
absorb ultraviolet radiation and to emit the absorbed
energy again in the form of radiation of longer
wavelength, for example heat.

30
Compounds which have these desired properties are, for
example, the compounds which are active via
radiationless deactivation and derivatives of
benzophenone having substituents in position(s) 2

35 and/or 4. Furthermore, also suitable are substituted
benzotriazoles, acrylates which are phenyl-substituted

in position 3 (cinnamic acid derivatives, with or



WO 03/054177 - 96 PCT/ EP02/ 14210 HO5206PCT 50C, or the particul ar assay
tenperature, in a thernocycler block for 5 mn. After addition of 20 ul of
enzyme solution to each well, substrate conversion took place at 50C or the
particul ar agcay3tes®eETRture 5 for 15 nmin. After addi teionyBr02¢/142100f DNSA
reagent (8.8 g of dinitrosalicylic acid, 250 g of potassium sodi um
tartrate, 6.3 g of sodiumdisulfite, 334 m of 4. 50 (V\//\?)OE’@&@CT%S m
of H20) to the sanple and bl ank wells, @nd addition of 20 ~I of enzyme
solution to the 10 blank wells, the assay plate was imedi ately transferred

into a thernppbtiske prepgeadedqgtoup80Cinandoknetibat ed)gt EMGSyarat2B,m n. The
sanpl es were neasure

Dby transferring,60 ul rtions,of the assay m xture
into 200 ul 9FI#RHC %hCﬂ%?HTBéEﬁ i?ﬁﬁio é{é‘&p FHEﬁtﬁn%?m}eﬂlg}r‘%ﬁssuri ng
plhat eb( PS- M amiogpl bt ferSfie wedihd #6354 0 lendagamers  sulisequient lacidbt erdfi ni ng
t he absorpti nm; ysi icrQtjiter. sp ral anmet.er
( Spect r amax ﬁ%ﬁﬁﬁ}gfge)fzurg}rﬁﬁﬂggﬁggg é‘%ﬁ]éni \e/%}@%g% V\Ag'%i Hzeogyaégl%ﬁ%gence.
Three 20 Smreasti bpeme s derieraaireed ot daseachedaseforvaxpmpar t dak pl ace

by subtractipg §hegayer RIEnQf chRfeBchhank wehhSablemakhe idwiAa®® afp the 3
sanple wells. Tenperatu eé:)éofll 25 The tenperature profile was determ ned

. €.. .
by carrying 9t THRESEERVerst ofXbyittfe pYUcRAGPECEESESI BEY HboleYatPSar i ous
TgnpNgra& ;Jresmé\hthoﬂ@@ MV Bdes- nal egt-Benpkl18dénethmpabpha- anytase HALl ( SEQ
. s

f d.to h 30 [ ivit t 50.4C T
above 60| edbEBeY bLUEEoBF GRIPOT Ty B0 hi A A See  T4BIC08) . e
maxi numlfor éhemabhy| dséddnabhplbidd3yhadeheundmpbobe BS. @@S(@;e'_é)eﬁabilre 4).
WO 03/ 054l 77&’%%9%@3&%,10 HOp200 R dben2di e Te@@f@tur%e%tmédﬂéeys,of the

anyl ase domarn er preincubation in the tenperature gradient from
50C to 69. 7CPFeferdbhyn, 2 seibly Haeeykorfret&inat hpr e NS e s ay? 1 ook

place as desgribed abaveqaheBAG1bRiALY Beh&batBH 8. GndTabl enfyishowsst hat the

stability declines narkedly above 60C. Stability to varij ati ons
y (dimethylaminonenzoate; esters %f g{knamic acid,

15 preferably 2-ethylhexyl 4-methoxycinnamate, propyl 4-
methoxycinnamate, isoamyl 4-methoxycinnamate, 2-
ethylhexyl 2-cyano-3,3-phenylcinnamate (octocrylenes):;
esters of salicylic acid, preferably 2-ethylhexyl
salicylate, 4-isopropylbenzyl salicylate, homomenthyl

20 salicylate; derivatives of benzophenone, preferably
2-hydroxy-4-methoxybenzophenone, 2-hydroxy-4-methoxy-
4’ -methylbenzophenocne, 2,2’ -dihydroxy-4-methoxybenzo-
phenone; esters of benzalmalonic acid, preferably di-2-
ethylhexyl 4-methoxybenzmalonate; triazine derivatives

25 such as, for .example, 2,4,6-trianilino-(p-carbo-2'-
ethyl-1’~hexyloxy)-1,3,5-triazine and octyltriazone, as
described in EP 0818450 Al, or dioctylbutamidotriazones
(Uvasorb® HEB) ; propane-1, 3-diones such as, for
example, 1-(4-tert-butylphenyl) -3~ (4’ -methoxyphenyl) -

30 propane-l1l,3-dione; ketotricyclo(5.2.1.0)decane
derivatives, as described in EP 0694521 Bl. Further
suitable are 2-phenylbenzimidazole-5-sulfonic acid and
its alkali metal, alkaline earth metal, ammonium,
alkylammonium, alkanolammonium and glucammonium salts;

35 sulfonic acid derivatives of benzophenones, preferably
2-hydroxy-4-methoxybenzophenone-5-sulfonic acid and its

salts; sulfonic acid derivatives of



10 To determne the activity of the a-anyl ase anyl ases under various pH
conditions, the starch substrate solution was nade up in the pH range from
4 to 12 using the buffer suitable for the particular pH The buffer 15
concentrati omowa3/@8412Ted in each case to | 80 MM so ECIT/ERORYIAAUO at i on
of 100 mMMresulted after dilution under assay conditions. I@ggz) | @l ytic
activity at the respective pH val ues was determ ned as i ndi ove at
50C. The respective buffers and the relggive 20 activity values for the two
anyl ases (HA 11 and HA 13) are to be found in Table 6. It is evident that
bot h anyl ase3-exihi i 1 déhec amphobm ismchheas ange rpHebahpel 6, 5,4 12d ddvat

anyl ase HA 13 . s_distingui shed a_broad, paxi num and still, ha _

cons! der abl & PETE b haoaer UFTL R gusBh FBL SRR, 84 ¢ B radrants:
The surfact aht (3tabdt3thowagl déere hsnkionyc aaf idtamy 2aB0s filmateof.
concentration of SDS between 0 and 10. The substrate conversion took place
with 100 MM Tris-HO pH 8.6 at 50C for 15 mn (Table 7 = HAll; Tab.
8=HA13). > \VEnbdBrpba17%yPiodl EPVedt &f lbP&&chesePCTARPOPRIAATY 105206 PCT

The effect ofiebleaehessves Beheopinedhbhem shenagki 0Foef ek e). 40- H202 in
100 nmM gl yci n@-l\? pH 9.'%-3. 5 P%EI_ cul ati on}él n the p{jesence of H202 at room
tenperat ure underSApprBbYTREE¥Ohd?PT i Ons ARRCF B ohet) BY ¥ UPEher i ncubat i on
at 50C for 15, B+diofdde subst réatte roiwemsli-aii “wes Hdxgrl ileasaoydche trhdrfee DNSA
assay. (Tabl . glﬁ -~ Jabl _iD: Is—ﬁl_ _ ]z}to_.ff r;gg} i go(a ents:
The effect ofp%r)?rp eﬁvn%ér)a’geﬁt %\/%Itl |nve(s igftogg% lf%i%u tlsﬁ.)gr% na%l
concent rldt i oh, fd2omd} Caghd oenamiiveEDTAmppuL8sl, 00 asM TeissrHBepH 81 6 at
50C for 15 mpg. 147, g@b% 14 Hgéksﬁsfab&ﬁe_lavaHé%é) URXaMRiG By sl MLStdgation
of the washing performance 20 The washing performance of preparéd anyl ase
sanpl e was dEPeFfAfnédsion BE nPRash inestsxberay- stfandRAdh e t €8t Suid i ngs.
These consi sgtubliest alstibsitamilisl,i zedi wsoT@ré C, angha Colgfoddudtiicat or
(EMPA 162, starch on bl endid ol éﬁSt?‘/COtto'& fabrigc anq CET PCS 26, 25
cornstarch oR*BEEbR) BBPCLKi &1BErEosld SPES 6% nt AP0 ' afii s 4t e
i ncubat & i m@0all atidesh dr querlte,t haaed ailsbousuhbdalebe blBach.thife anmount
of enzyme enphgggge[n §§5¥bles of suitable metal oxides are, in
particular, zinc oxide and titanium dioxide and also
oxides of iron, zirconium, silicon, manganese, aluminum
and cerium, and mixtures therecf. Salts which may be
20 used are silicates (talc), barium sulfate or zinc
stearate. The oxides and salts are already used in the
form of the pigments for skin-care and skin-protective
emulsions and decorative cosmetics. The particles here
should have an average diameter of less than 100 nm,
25 preferably between 5 and 50 nm, and in particular
between 15 and 30 nm. They can have a spherical shape,
but it is also possible to use particles which have an
ellipsoidal shape or a shape deviating in some other
way from the spherical form. The pigments may also be
30 surface-treated, i.e. hydrophilicized or
hydrophobicized. Typical examples are coated titanium
dioxides such as, for example, titanium dioxide T 805
(Degussa) or Eusolex® T2000 (Merck) ; sultable
hydrophobic coating agents are here preferably
35 silicones and, particularly preferably,
trialkoxyoctylsilanes or simethicones. Preference 1is

given to using micronized zinc oxide. Further suitable



30 case was that able to generate from soluble starch, at 37C and pH 6. 5,
per m nute an anmount of reducing sugars equivalent to 12 unol of gl ucose.
The fabric sanples were incubated at 40C and 80 rpmfor 90 m nutes. They
were then riweed3 /054120, dried and 35 the col or (L PRT/EPORAI4@A0er i ned
using a Mnolta surface photoneter. The |ightening as the %2%%%c§f WO
03/ 054177 - 99 PCT/ EP0O2/ 14210 HO5206PCT t he detachnment of starc nd t hus
t he washi ng performance was then deterndded by form ng the difference from
the untreated fabric sanple. The results are shown in Table 13. 5 1t is

evi dent fromv¥hilsghhaprohecwdshi g lgenrfsoraendee ofolidd 1in( SBEQ IBvNew 1) on
use of the NZ Y] Ctd Vi Ly reat.est_ i C as manyl was
weaker, but T égch¥ggg%§bé% e%¥¥ﬁ§§b%£§glThéggngﬁgyE%g sﬁ%%%%fh g%crease
in the presehté.of a bleach 10 containing formulation. HA13 (SEQ ID No. 3)
by contrast proved to be relatively insensitive to bleach, so that the
washi ng performance in the bleach-free fornulation was bel ow that of the
ot her en2ynesh®ul VAP TVmRRE BibRESW YT afdhargtdi At REBIEEE hOEorft™i ng
olne. _13 Li stoomﬁiggyr ?za:;glﬁitgi:roz 5% @g%gt)jn’ati grsﬁékaﬁengtrbﬁln wfo3she

pl asm d vector nBan CC. used for the expressi on gene
libraries. Thé @%ﬁ?gF ﬁ%s§FiR§aY?§% QMAth BanH for the uptake of °
Sau3Al - di gested netagenomic DNA. ORI: original of replication; lacl: gene

for lac repr -l acZ-al pha: g f.ar. .al ph [ of 4 2
gal act osi dasgﬁgﬁ??ci I%I%lcﬁlR %set a?)?ggtegrsrggé. %%p%égﬁ AnaFgé?é of_OSrau3A|
restrictlifon kRehébiesesf havggelsfic DNEed r ofPBoi Feeadest ablsi siratHe’opt i nal

restriction &bﬂ?oﬁén@sSpeﬁi fi qdson: conpent tabhen. Atk Fr ameasonp! ete
m xture of 20 ul with 0.3 U of Sau3Al per _ug of DNA, 2 ul portions were

transferred GPFRPSHtipnsy 3Fhedr spagtigulad 1GOREIPYLER st §F buffer and
fracti onat edw@Bhan§. 40030 @alvdllygnesl daidd opekebimbncei gt )thdvar ker s
(h@z 1.kb DNA | adde .%in.kb fromtop 35 to.bo%%on} 10; 8, 6'_§§ 4. 3.5; 3;
2.5, 2, 1.5; C‘f“pfﬁﬁtl "t ept eg'éﬁ?{éf? e 35F rEdt FPStiBH S of Ts FHR $i5i% shows
optinmal lgartthe dilgesitiyontpn htealsi dewnamyet@itddpus WOL03n084124A - 100

the case of amylase, the breaking-down of starch-

containing soilings, and, in the case of lipase, fat-

cleaving activity. Cellulases are preferably used in

washing compositions, 1n particular due to their

20 contribution to the secondary washing performance of a

washing composition and due to their fiber action on

textiles. The ©particular hydrolysis products are

attacked, dissolved, emulsified or suspended by the

other washing or cleaning composition components or

25 are, due to their greater solubility, washed away with

the wash liquor, advantageously resulting in

synergistic effects between the enzymes and the other

components.

30 Compositions of the invention may, in addition to the
proteins essential to the invention, comprise other
amylolytic enzymes, in particular o-amylases. These may
also include enzymes established for use in washing and
cleaning compositions. Examples of commercially

35 available amylases are BAN®, Termamyl®, Purastar®,
Amylase—LT®, Maxamyl®, Duramyl® and/or Purafect® OxAm.

This 1is appropriate when the various enzymes are able



PCT/ EPO2/ 14210 HO5206PCT Figure 3: Activity assay to detect anylase in a
nmet agenom ¢ expression gene library. Lugol-stained LB agar plates with 1%
sol ubl e starch. Anyl ase-expressing 5 reconbinant E. coli clones exhibit a
zone of starwt aE(P3417on around the col onies, whi chP&:ﬂ'ﬁE&Oﬁ/M&dOafter

| ugol staining. A Exanple of a "parent plate" (primary p gg} gtsr
zone-formng clone fromthe conplete plating of a 10 pl as 3 érp si on

gene library after transformation of E7¢aoli. B) Isolated colonies after
replating (secondary plating) froma starch zone region of a parent plate.
| ndi vi dual ciod oBupplemthtarncheMm dhothez onSuaihe aevisdppleméﬁta'hﬂonl asyi ds from

col oni es vmth Zone juere aI ¥z ‘591 ?itgd trpek gg ? Pg@e%{?faéfgh'en%%(} Left:
ion ght:

| ugol - st ai nedap?ape Wt h aI g*70Res o degr arffication
zones of actéxaneleney mutuabudytzwagnanchrmbwh@macr;d;galtignau A LFvgyr e 4:

Si ze analys'ﬁe@élﬁhfopcgkéﬁﬁfé'@PoﬂrggugEés%‘Ehepbbg%rswﬁgégzglo%%t
GEX024/ 026 and GEX036/ 038 on sol |l netagenom c DNA. npl e of the size

anal ysi s Sof ReEOPEFOYRack? ort i odtRAY: f r%rﬁ@dia}sei?lr% O(fA) té‘r‘?d $G4Y™§131 (C)

. The PCR wassganfigd a whteh theeatvbaserspat f iae peerees @X024/026 (A,
| ane 1), GEXOZS{O 5 (A, lane.2), and 30 GEX036/ 038 %} Iane 1) arylj).the
reaction prodtbételvkte Acidti §rsedw}(’3r?lioa5fe t At r E2EENS X% a 2%

agarose gel .idv&ORiont h GEX024f/&2x onugenomay, DNAxdwe{)szt reallscryceﬁa sp.
strain Bl124 e 2) t og} cein ralle tive l,... See

t ext (above)‘gy A‘%&%%S con%c‘%%nes. 03/ Oéjzlﬁjsﬁp /EPOf/ %}%f%ﬁ-eloSZ%PCT
- 10l 3010 ageQDficitles Both are embodiments of the present

invention.

Especially with chemically diverse soilings it may be
advantageous to employ amylolytic enzymes in washing
15 and cleaning compositions together with other enzymes
having washing and/or cleaning activity. Thus, washing
or cleaning compositions which, besides a protein of
the invention, are characterized by further enzymes in
addition represent preferred embodiments of the present

20 invention.

Besides further amylases, these 1include for example
proteases, but also lipases, cutinases, esterases,
pullulanases, cellulases, hemicellulases and/or
25 xylanases, and mixtures thereof. Particular preference
is given to proteases, lipases, p-glucanases and/or
cellulases. Further enzymes extend the cleaning
performance of corresponding compositions by their
respective enzymatic performance. These include, for
30 example, oxidoreductases or peroxidases as components
of enzymatic bleaching systems, for example laccases
(WO 00/39306), B-glucanases (WO 99/06515 and
WO 99/06516) or pectinolytic enzymes (WO 00/42145),
which are employed in particular in specialty washing

35 compositions.



25 30 Markers (M: 100 by DNA | adder (in by fromtop to bottom 3000, 2000,
1500, 1200, 1031, 900, 800, 700, 600, 500, 400, 300, 200, 100). A 300 by
band is anplified with the prinmer pair GEX024/026, and a 280 by fragment
with the priw@r034054XFIK023/ 025, whereas 2 products 3®CTAREFORFA4RL0 n sjze
are anplified with GEX036/038 only after reanplification ofHO;f)I}%@rciTgi nal
PCR m xture. All the PCR products were cloned, and the DNA of "up to 18
clones was fractionated after excision 1f the inserts by ECORl restriction
on a 20 agarose gel (B). The clones for the PCR product GEX023/025 show

i nsert DNA shxasplés abfutc 8@ ryialinoughautalpBe leefziynest Heodf rageedn si zes

for the clo PCR o }#g‘EX%)‘%g ar e 5Q by (B,
right) . Thgcec %%%ISQ%%% tgr?e E o] é%g% (Q%eghgyvegggg%gng%a@o%d 300 hy
and 150 by (D)btHiwie 5: BENAsensuBrereirste - A- BRBAE am n&RidiMpSSehanges
of 50 gl ycosypht hytkohBsend-amsed,| Magaeandani sasapdh®, consensue®sequence
is based on an aligngent with C ystal X Versgon 1.64b. (st@ndard settings).
Ani no acPd podRETdTR 1- 8 SAYITEES: 123 RPEEMMpart BYREHETRd by ARE °BCR

pri mer sequepcestdEEX9246926purbifgat® 6:0xConsansusl spasencesubh  as
(subsequenceLn%g)&cT%Sé@ AI)Ji aor}rgaxa@ﬁ r}doungacgadst@(car}l@e/gﬁs Lc_sz 4 ma>rry| ases from soil
m cr oor gani SNs-. & Consensus sequence 1S bas on an dal'i gnnent with
Clustal X Version 1.64b (standard settings ) . Amino acid positions 1-8 and

114-121 are {1, Pagf 5086k fiod py;the RER Driger-sequenceh d GX244Q26) . 35

Figure 7: Consensus sequence -B- ahd am no aci d exchanges of 99 glycosyl
hydr ol adds fiereEdinedikyobhganpshed HrecEdRsEnd s T€dGdclfee Vicd UBEsed on an
WO 03/ 054177&?@?@P!TEE%TWlthE—S_@tZt.i NS mngceawiﬁ@%pi fih@dcated in
(GEX023/ 210/ 211/ ( 5 /| EP02/ 14210 HOy5206PCT - 102 "dustal X Version 1.64b
(standard acP PBEPEPRRE Y015SAndTRE2PFE§CAFE AF tHY Ltie OPCR T SiSTe=d
sequences ) 36ompds CEX2Hhé 0d8Y. bkl giy et B: 1 Congeds8uspreguanee untt s( hsequence
space to B) apc_gma 'noréacziiga i(grpanges of 10 anyl ases from soi l

m cr oor gani sHET" The RoR88hsUs sequence i s based on an alignment with
Clustal DX Version 1.64b (standard 10 settings). Am no acid positions 1-12

and 72-78 ar@oﬁeePﬁiﬁgB&%@ fhiedabyifhe ORI | BRLyREIUEHEERS (GRX0%¥ 210/ 211

and CGEX25). Figure 9 agrammatic representation of the plasmd 15 shuttle
vector pEX604S€ded £HPSEhe RiFIREsdlivon D11t %ret a§8noRPE2ARFFasds Ih

St :rg)f\gsrycesmi&ywagénmaé- sm% Valaﬂ Eéc‘glé)&i?r Qﬁuc%dnw%)iéb i Beer teixlwl[ihl@

er terpi natQr cassette oRl). from pro into the

BanH / EcoRl -g}f@’@stBéchagéﬁsors lgimﬁvsoé: ‘I'I'Hé:hlgé’ﬁﬁ%rf"é&g GG ehce

present 2mn tbeiswlit| clHuming s tkavesi s, t 5. cliose lthe  afdastongerses. Bot h

PUHMBOL and BUENGBOPE, obLALDAtS, |1 am Lhg Laboralary ol Yo fft RN nson
pérs. co fon). 2 p

(University sconsin; nmuni ression of inserted
genes takes phageeshaktihgst pekirheé lyopFodugedy ®Yerihe sgr Gridadms , THE

indi cated sigegstQtetheyvegt oknad offrbhe @t@rEnt staRntai .nedHRer eirde are
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and DE 21 21 397, Us patents UsS 3 623 957 and
US 4 264 738, European patent application EP 006 638,
and the international patent application WO 91/02792.
30
These enzymes which are additionally used where
appropriate can also be, as described for example in
European patent EP 0 564 476 or in the international
patent application WO 94/23005, adsorbed onto carriers
35 and/or embedded in enveloping substances in order to
protect them from premature inactivation. They are

present in washing compositions preferably in amounts



35 Mutations on the Expression and Secretion of the al phaAnyl ase Inhibitor
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tht th C e

sequences W e identifies to their osest atrons in GenBank (NCBI;
Rel ease P21.m3tenietaprd herlt 1onsisiPgo4 AEBERETA program on Feb. 2, 2001. WO
03/ 054177 PCT/ EPO2/ 14210 HO5206PCT - 104 er Pri SEQ ID No. aCl osest

Genel product|dentit Or%gni snmi, n Se%., ,
|i sti ngdat atfasRh?t 1878603897417 §BL108- FANsBSc Profscted, especially
fl avocal - 23125t Licgsi daseagear i Usy108A8ab561aEssamdcase6Banpléus from

[ avocal. 2OMEHRE RTS8 REOL I VSRacotvanion,  cor
sat i vuni® 25a43n8bd 5615i sopsitabe6f feOtpsa oxidation or proteolytic
sati vuni3l 25112A89do615¢ swanyi 85868 B8Oy Sd Sty WP311%5 particularly
critical for proteins obtained from microorganisms
because most microorganisms secrete various proteases
as digestive enzymes into the surrounding media. These
15 may cause considerable harm to the proteins of interest
during the subsequent purification stages. Proteins
essential to the invention may also be associated with
proteases 1in washing and cleaning compositions, and
therefore require special protection.
20
Compositions of the invention may also comprise
stabilizers for this purpose. One group of stabilizers
are reversible protease inhibitors which dissociate off
on dilution of the composition in the wash liquor.
25 Benzamidine hydrochloride and leupeptin are established
for this purpose. Borax, boric acids, boronic acids or
salts or esters thereof are frequenly used, and among
them especially derivatives having aromatic groups, for
example ortho-, meta- or para-substituted phenylboronic
30 acids, especially 4-formylphenylboronic acid, or the
salts or esters of said compounds. Peptide aldehydes,
i.e. oligopeptides with reduced C terminus, especially
those composed of 2-50 monomers, are also employed for
reversible inhibition of proteases in washing and
35 cleaning compositions. Reversible protease inhibitors
which are peptides include inter alia ovomucoid.

Specific, reversible peptide inhibitors for the
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15 Lower aliphatic alcohols, but especially polyols such

as, for example, glycerol, ethylene glycol,

propylene

glycol or sorbitol, are further frequently employed

enzyme stabilizers. Diglycerol phosphate also protects

from denaturation by physical effects. Calcium and/or

20 magnesium salts are likewise employed, such as, for

example, calcium acetate or calcium formate.

Polyamide oligomers or polymeric compounds

lignin, water-soluble vinyl copolymers or

25 ethers, acrylic polymers and/or polyamides

such as

cellulose

stakilize

the enzyme preparation inter alia against physical

effects or pH variations. Polyamine N-oxide-containing

polymers act simultaneously as enzyme stabilizers and

color transfer inhibitors. Other polymeric stabilizers

30 are linear Cg-Ci;g polyoxyalkylenes. Alkyl polyglycosides

can also stabilize the enzymatic components

of the

composition of the invention and are preferably able

additionally to enhance their performance. Crosslinked

N-containing compounds preferably perform

35 function as soil release agents and

stabilizers. Hydrophobic, nonionic polymer

a dual
enzyme

has a

stabilizing effect, preferably mixed with other
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PCT/ EP02/514240i 8852@6REE combination of boric acid or borate with
polyols or polyamino compounds and with reducing salts.
The effect of peptide aldehyde stabilizers is
beneficially enhanced by combination with boric acid
and/or boric acid derivatives and polyols, and even

20 further by additional use of calcium ions.

Compositions having stabilized enzymic activities
represent preferred embodiments of the present
invention. Particular preferance is given to those with
25 enzymes stabilized in a plurality of the ways

described.

Compositions of the invention are characterized in that
they consist of more than one phase, for example in
30 order to release the contained active substances
separately from one another in time or space.
Possibilities in this connection are phases in
different states of aggregation, but especially phases
in the same states of aggregation.
35
Compositions of the invention which are composed of

more than one solid component can be produced in a
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H05206PCT drying, centrifugation or by resolubilization. The
particles obtained in this way normally have a particle

30 size between 50 and 200 um.

The encapsulated form is appropriate for protecting the
enzymes from other constituents such as, for example,
bleaches, or for making controlled release possible.
35 Depending on the size of these capsules, a distinction
is made between milli-, micro- and nanocapsules, with

microcapsules being particularly preferred for enzymes.
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U51129 | 4 i 3 9 85St t 2412gal b
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VK241 26719S38U75445al pha- anyl ase54, 2Baci | | us sp. MK241 26717 WO 03/ 054177
PCT/ EP02/ 14240 is also possible for at least two solid phases to be

present connected together. Thus, one possibility is to
provide a solid composition of the invention in the
compression or compaction to tablets. Such tablets may
15 be single phase or multiphase. This presentation thus
also makes it possible to introduce a solid composition
of the invention with two phases. Compositions of the
invention in tablet form, which may be single phase or
multiphase, single color or multicolor, and/or may
20 consist of one more layers, are produced by preferably
mixing all the constituents - where appropriate each of
one layer - together in a mixture and compressing the
mixture using conventional tablet presses, for example
eccentric presses or rotary presses, with compressive
25 forces in the range from about 50 to 100 kN/cm?,
preferably at 60 to 70 kN/cm?. It may be advantageous,
especially in the case of multilayer tablets, for at
least one layer to be precompressed. This is preferably
carried out with compressive forces between 5 and 20
30 kN/cm?, in particular at 10 to 15 kN/cm?. A tablet
produced in this way preferably has a weight of from 10
g to 50 g, in particular from 15 g to 40 g. The three-
dimensional shape of the tablets is as desired and may
be circular, oval or angular, with intermediate shapes

35 also being possible.
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or pasty form. The contained proteins, preferably a
protein of the invention, are added to such
15 compositions preferably starting from a protein
isolation carried out in accordance with the state of
the art and preparation in concentrated aqueous or
nonaqueous solution, for example in 1liquid form, for
example as solution, suspension or emulsion, but also
20 in gel form or encapsulated or as dry powder. Washing
or cleaning compositions of the invention of this type
in the form of solutions in conventional solvents are
usually produced by simply mixing the ingredients which
can be put undiluted or as solution into an automatic

25 mixer.

One embodiment of the present invention are such
compositions which are liquid, in gel form or pasty and
to which a protein which is essential to the invention
30 and/or one of the other contained proteins and/or one
of the other contained ingredients has been added
encapsulated, preferably in the form of microcapsules.
Particular preference is given among these to those
with capsules made of amylase-sensitive material. Such
35 a Jjoint wuse of amylase-sensitive materials and the
amylolytic enzyme which is essential to the invention

in a washing or <cleaning composition may  show
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surfactants on %c%]e ac |V|?€a%%§§%a§éy%§]€i '\B% 6‘431]7%7431 ol /14210
HO5206PCT - mMi@roGubsetet eandnidusi aroritrale ONSApassagswiotth rEdGEasd wi t h

Tris-HCl pH 8¢ 6 8he506nahsla sMdn  SUidact AdlSs addedPerggnt ak(‘etl'e‘élstey
remai ni ng+ 0, 05 % SDS100+ 0, 10 % SDS86+ 0, 50 9% SDS6fi + 1, 00 % S
thereof takes place not during storage and/or not at

the start of the «cleaning process but only at a
particular time. Complex washing and cleaning
composition systems with a wide variety of ingredients
and a wide variety of capsule types may be based on
10 this mechanism and represent particularly preferred

embodiments of the present invention.

There 1s a comparable effect when the ingredients of
the washing or cleaning composition are distributed to
15 at least two different phases, for example two or more
solid phases which are connected together of a washing
or cleaning composition in tablet form, or different
granules within the same composition in powder form.
Two-phase or multiphase c¢leaners for use both in
20 machine dishwashers and in washing compositions are
state of the art. The activity of an amylolytic enzyme
in a phase which has been activated earlier is a
precondition for activation of a later phase if the
latter is surrounded by an amylase-sensitive envelope
25 or coating, or the amylase-sensitive material
represents an integral constituent of the solid phase,
and on partial or complete hydrolysis thereof the
relevant phase disintegrates. The use of the enzyme
which is essential to the invention for this purpose
30 thus represents a preferred embodiment of the present

invention.

The ingredients of washing and cleaning compositions
are suitably capable of mutual assistance in their
35 performance. The synergistic use of amylase and color
transfer inhibitors to enhance the cleaning performance

is disclosed for example in the application



5 Table 8: Effect of surfactants on the activity of amylase HA 13 Substrate
conversion in the DNSA assay with 100 nmMwith 10 Tris-HC pH 8.6 at 50C for
15 min. Surfactants addedPercent activity renainingw t hout SDS100+ 0, 05 %
SDS90+ 0, 10 We SEHAS47E0 % SDS71+ 1,00 /a SDS67 ' Taldax AEPOX/flakl oof

bl eaches on HAl1l anyl ase 15 Substrate conversion in the DNLS@ y ith 100
nmM gl yci ne-NaOH pH 9.5. Prei ncubation at roomtenperature opri ate
conditions is followed by further incubei-on at 50C for 15 mn. WO

03/ 054177 PCT/ EP02/ 14210 HO5206PCT - 114 Bl eachPercent activity

remai ni ngw tWoud o HZE2IVO+10, A% % H2H288¢wh, ThL H2OPHWr §, 281 hH2324+ 0, 35
% H2021+ O, 7 e fiec hes on 13 anyl.ase 5
Substrate coérzvne(ris_lizor?ne?&nS }ﬂte%%l\éﬁplg LS gst ﬁoE %l gI’yg‘lune RS ]W

Prei ncubat i aroyg¥woms tdaper ater @hﬁﬁjetoaﬁpt@@prhwﬁe whdenhensei sth‘eol I oved
by further ineubaiipn haSOCches 148y e 10c &@ggnggr(:@ﬂtzgﬁ%' Vi taor

remai ni ngw t hout H202100+ ~~ 1+ D, 10 % H20285+ @6H20 280+

0, 35 % HY0268%2TP 1R Jravo, Bigd T“é’l?llécffloéal EPudf dpéifends of St HUsML1

anyl ase Subspraterconvessi onprotehe BNSAcassay iwet b 1A% MInk&e iy, HC1 pH

ED’?’AZZ 50C f];g)rreg'eSraWafy ﬁ‘ggflitnlgonal?ne§lcoeyr£tigcglc¥litv¥tre ! n| BgZ mm\(/:llq.a d2,1001 i
in particular stabilized and/or enhanced in its

~contribution to the washing or cleaning performance of
10 the composition, by one of the other constituents
listed above. Correspondingly adjusted formulations for
compositions of the invention thus represent
particularly preferred embodiments of the present
invention.
15
In accordance with the previous statements, methods of
the invention for cleaning textiles or hard surfaces
can be improved by using in at least one of the method
steps a protein or derivative of the invention,
20 preferably having amylolytic activity. The methods are
then according to the invention and thus embodiments of

the present invention.

Such methods are preferably characterized in that a
25 composition as described above is employed in at least

one of the method steps.

Such methods are particularly preferably characterized
in that the protein or derivative of the invention,

30 preferably having amylolytic activity, is employed in
machines, for example in usual domestic dishwashers or
domestic washing machines, preferentially from 0.01 mg
to 400 mg, preferably from 0.02 mg to 200 mg,
particularly preferably from 0.02 mg to 100 mg, of the

35 enzyme of the invention in the method step
characterized by this enzyme.



WD 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT - 115 Table 12: Cal ci um dependence
of the HA13 anyl ase domain 5 10 Substrate conversion in the DNSA assay with
100 MM Tris-HCO pH 8.6 at 50C for 15 mn. Addition Percent activity

remai ni ng 2 WM GHOMAUTL nM EDTAL104 Tabl e 13: |nvesti POT/®@P02/ 1421 0nashi ng
performance with bl eachw t hout bl eachCFT PCS 26CFT PCS 26%-55'3%%9%61“(:Ft' PCS
26wi t hout enryne3, 80, 43, 70, 2HA11 (S213)7, 739, 44, 5HA 13

(S213Pb) 5, 725, 91, 8BAN4. 20, 77,32, 9Termargd 5; 61 (78) 13,5 WO 03/054177

PCT/ EPO2/ 14210 HO5206PCT - 116 Clains 1. A glycosyl hydrol ase whose am no
aci d sequencEhagreesert raeasths 75esult inghehanehoonciades eguerfde imlilndi cat ed

in Seq. 1. | | ] ' t

| east 800, prafuranpo, tRea BEGpUP 10 BRI A, SR chp oo °
particul ar| yopr efler abtyt beuliarl apredsgabid ver§Oparto clil ad yopr dfher abl y
1000 wi th t hgnad Ner AC1 Br8@QYaNGe 1 Nl CAt edlakA §e_LQ%uo]r. Sthé HnHresiv

hydr ol ase whose am no aci d sequence agrees at |east 50% wth the amno acid
sequence 15 FIRFRBE RPN Seqn Pe dprfomnined with the aid of known

methods, for example the BCA method (bicinchoninic
acid; 2,2’-biquinolyl-4,4’-dicarboxylic acid) or the
biuret method (A.G. Gornall, C.S. Bardawill and
M.M. David, J. Biol. Chem. 177 (1948), pp. 751-766).
10
In accordance with previous statements, the use of a
protein or derivative of the invention, preferably
having amylolytic activity, alone or together with at
least one other active substance which has cleaning
15 activity or assists the cleaning effect for cleaning
textiles or hard surfaces represents an embodiment of
the present invention.

This preferably takes place by the use of a composition
20 of the invention.

The composition of the invention or a protein or
derivative of the invention, preferably having
amylolytic activity, 1is preferably employed in the
25 ranges of amounts indicated above, so that the
concentrations indicated above of the amylolytic
protein beneficially result in the wash liquor. This
dosage can be undertaken by the manufacturer of the
composition or by the final user, depending on the

30 cleaning problem.

A further possibility for using a protein or derivative
of the invention, preferably having amylolytic
activity, represents the for activation of its own or
35 other phases when it is provided alone or together with

at least one other active substance which has cleaning



30 4. A glycosyl hydrol ase whose ami no acid sequence agrees at |east 60%
preferably at |least 700, in particular at |east 800, particularly
preferably at |east 900 and very particularly preferably 1000 with the

am no acid sWQuedtes54n@7cated in Seq. 2. 5. A gl ycosylPOT/BROZMN2A( ees at

| east 600 with indicated in Seq. 3. whose am no acid seque
aci d sequence 6. A glycosyl hydrol ase whose am no acid squgﬁ%gﬂﬁgﬁges at

| east 700, preferably at |least 80% i+n grarticular at |east 900,
particularly preferably at | east 950 and very particularly preferably 100%
with the aniaotavldysequeasestadthatedebnlﬁgqef$ecf iA nUGeaint raciak codi ng

for 2 giycosulelydgl asowhopeoATag. pel d seghanse. OIRLl ses ggatt whi ch

is at 35 | eas pre eas artrcu easf 90%
particularly preferably at Ieast 950 and WO 03/054177 PCT/ EPO2/ 14210

HO5206PCT - Alf,rVREY 9aéghsyhewyfeﬁsehe&ael % {s%ee'ﬂew eaérltxet%ﬁe of the
am no acid seguences i ndi cat ed . nucl ei ¢ aci d whi ch

codes for a §fycoky® 5 H}‘Cﬁrb’%@e’ ancpl?/ﬁ‘f?%@k?ﬂtbél ed‘tél‘@é“%eqlf@%]é’la@r]é‘es at

| east 750 vviabtihetpuckepteseneequﬁeceoh:neleqetaee 0F S8 ihgrhdikdikl eic
acid mhlch codes r a g%ﬁiosy | ase _and . hose nucl eot 1 de sequence

hydr,
agrees at |eas?™16"8062 FgrQBFé é? rEad °¥d6ied ﬁﬁ%%%lQﬁHQﬂg%ﬁ%:%ast
900, part|CUWathy'¢neﬂemamlyoae | glaisd r 95 tarve: venyspantECUWHiéw preef er abl y

1000 with thg Qgﬁﬁgt 'a@%l%%gfe%%ﬁy%é‘ Qéée‘ﬂh in i 1<§ff~ e Ajpuc] ei

aci d which co Fol ase and whose nuicl eoti de sequence
agrees a0 | ed88h506 wWrh ¢heamird ectdreosuancdndicateadansBated. 11. A
nucl ei ¢ aci diMgiehiendss for a glycosyl 20 hydrol ase and whose nucl eoti de
sequence agreeS at |east 600, preferably at least 70% in particular at

| east 800, particularly preferably at |east 900 and very particularly
preferably 1A0euwthbrt bRbBUEheAt depseqeaﬂeethedheete& ian p2Fein &5 12. A

nucl ei ¢ aci d whi ch, codes co hydr ol ase ose nu | eoti de
sequence agr8e5t%E &8s 60€hﬁngﬁ'e %gﬁﬁbl %flgéesgﬁﬁﬁh IPth at'® in Seq.
6. 30 13.5 A matéeriglaci dowhi chintedmasdfietea gloyodsigltshydriol ase eatidh shose

nucl eot | de- spatigpeeraaLeesnataleasty 100copraterabhy abtsast 800, 1n

particul ar at | east icular prefera east 95% and very
particularly preferably 100@6mﬁth the nucl eoti de 35 sequence indicated in

Seq. 6. Raw materials and intermediate products of textile
manufacture, for example for those based on cotton, are

20 finished with starch during their manufacture and
further processing in order to make better processing

possible. This method, which is applied to yarns, to
intermediate products and to textiles, is <called

sizing. Amylolytic proteins of the invention are

25 suitable for removing the sizes, i.e. the starch-

containing protective layer (desizing).

A further embodiment 1s represented by methods for
liquefaction of starch, in particular for ethanol
30 production, which are characterized in that the protein

or derivative of the invention is employed therein.

For liquefaction of starch, starch swollen in water or
buffer is incubated with amylolytic enzymes, whereby
35 the polysaccharide is cleaved into smaller
constituents, finally ©predominantly into maltose.

Enzymes of the invention are preferably employed for



WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT - 118 14. A glycosyl hydrol ase

obt ai nabl e by one or nore conservative am no acid exchanges froma gl ycosyl
hydrol ase as clainmed in any of clains 1 to 6. 5 15. A glycosyl hydrol ase
whose ani no WeieBAMERKTNTLe conprises a part which is aPCI¢EP029ad21i0n
particular at |east 970, preferentially at |east 980, pref Erg?l g | east
990, particularly preferably 1000 identical to the consens 8 (Qélf ce of
SEQ ID No. 308, in particular 10 over- tgme partial region corresponding to
positions 13 to 71. 16. A glycosyl hydrol ase whose am no acid sequence
conprises a parh whipclvdessatot eastpadtdstep pahtreafan fl3 ety | east b@70,

preferential }) I t, 9 prefe t 99 rticularl
preferably 1%%%f%%e§feﬁclal §?150t hg c%(r?l{S)LLe_é(ns (gsnésleq e %g%&&gﬁé I %r%g.e)éfm, in
particul ar defausre pdrtikelirepiioshesicadpopedprrtieposThiensnay e | 01. 20

17. A glycosyle hydsol ase whase18Min0 @fd d SRIUEHNCEe COARLbaGE 8 Rl Whi Cch
is at least 9 particul ar at |east 94% preferentially at |east 960,

20, In
preferabPy & FE&Bt 190RAHdrkIeuFar PHhErerdzaBaf 100%N dEREFERR €525 t he
consensus sespenceclictIoR | EoMNait 36hs. | mmpardliyailar peyeeihbe garttihal region
correspondi nquto 5(:)05i tions 9 to 115 1% A gl cosgl h}zlgygol ase_ whose am no
aci d sequenc Kk ]o%ri%lé% apﬁﬁﬁ’c%% Yi sPEPFEA ? 9296 " nlﬁglgtrieﬁ | ar at
Least 940, preiteent iprégistlyeasth 96Be ppebdnabby ahelyeashed@¥lves
particul arl y, pyef &L abﬂgét@@%hgsgt 'o%?"slttaoréhh%éiPnéfé‘é“?eé?%é@ﬁ%e o SEQ 1D

No. 306, in‘particular over t artial Treglon correspon O positions 9
to 35 118. sStP 03n0s4IMyltighage POTPEPSR/ 1421 PHOBRUGRCTe tBanal gloycosy|

hydrol ase M@&%@E&@&nagp%é%y@nceewv@ai SefcReP@bh, Whireh i $:@lpheast 92%
in particular at, |east 0, preferentially at least 960, preferably at

| east 990, PRFRFECIaF19- preferably 1000 identical to

A further embodiment is represented by the use of a
15 protein or derivative of the invention for producing

linear and/or short-chain oligosaccharides.

Because of their enzymatic activity, amylolytic
proteins of the invention produce from starch-like
20 polymers, after a relatively short incubation time,
predominantly relatively high molecular weight
oligosaccharides such as, for example, maltchexose,
maltoheptose or maltooctose. After a longer incubation
time, the proportion of lower oligosaccharides such as,
25 for example, maltose or maltotriose increases among the
reaction products. If there is particular interest in
certain reaction products, corresponding variants of
proteins of the invention can be used and/or the
reaction conditions can be designed appropriately. This
30 is attractive especially when the interest is not in
pure compounds but in mixtures of similar compounds,
such as, for example, in the production of solutions,
suspensions or gels merely with certain physical
properties.
35



5 one of the ami no acid sequences indicated under SEQ ID No. 7 to 56, in
particul ar over the partial region corresponding to positions 9 to 113
according to the consensus sequence of SEQ ID No. 306. 10 20. A gl ycosyl
hydr ol ase WRWSOIMITMLATI d sequence conprises a part BUYEPOR/d4210ast 92%
in particular at |east 940, preferentially at |east 960, pr%f%r%gh% at
| east 990, particularly preferably 100% i dentical to one ofi9prd ehfilno aci d
sequences indicated under SEQ ID 15 No.g3% t0 56, in particular over the
partial region corresponding to positions 9 to 115 according to the
consensus sefuénceéhefr ShE(podDiment 305 Pdprésghyedsply hylds olaee svhose am no
aci d sequen i ; j [ S. in_p i r .l east 970,
preferentiaﬁﬁ?%%%ﬁ?ggéta§§6§ag?g%e?g%ﬁ§“%tl$§§%¥i€50?g%a% ﬁ%&ﬂg%ﬁy%
preferably 1O00lodRFEFEa$.- to one of the amino acid sequences indicated
under SEQ I D No. 107 to 205, in particular over the partial region 25
corresponding to positions 13 to 71 according to_the consensus sequence of
SEQ I D NG. éf%e?l XS c G Hyaréraé¥caﬁégécaﬂrilﬁo e deqeerdac

refer onti al Ly ol oaet G50, prorer aly ot I oast Soo oarti claTy”
preferentia at. | eas , preferably e 9 particularly
preferably 10T NS cal*S o gﬂESSFS?ﬂe 3ﬁfno%§8id Lequeces Phdi dat ed

under SEQ | Noloddt tin208omppspdr totubar over tthegpatcdsal moagmers

of SEQ 1D No R0 P PIRES sah S Rt o5 LR oM BSsaReT TR0 HEs AT
gl ycosylOhy ol sk obpainnabréubjonnecsponnre wohbehydriopbohiicngugsitd

exchanges frem gl ¥£08¥bnhydr ol @se asakhpd Medrhhraf¥e8f ¢hahkikgsto 22. 5
24. A glycosyl hydrol ase obtainable by derivatization, fragnentation,

del etion nut@¥i cHaTaGREHGHN RetdtifonSBPShagreeosyf Ty drBlisde &&ecl ai med

in any of clqidst IndDebul®F d&ntBe2Ze1d8s288. ahaNHChei eca@ideaQdisngnf or a
gl ycosyl hydrohgse.mhose anm no, aci.d seqguenc i ses i$art which is at

Poast 860, I HUPAFTI €Ul &OHOYEES ( %60, THPEFGrBht | 1THAT Readth 056
preferabby atrdeaasef990@sepacfi cuharl yngrefiéeabby 160@ | deatpdal tfort he

consensus Sg%Hﬁﬂ? : [ No. 8, i qul ver .partia
region corr spondﬁlrgét(])f%gggi(%ulf?nsé 1§§?0%&n§%€§ Aggug]f%l?c%gg:in etéo i'ng for a
gl ycosyl hydiof ag&afpdse aRi neraes oeediingcrosmstissefon pdra whined i s at

20 | east 96Qzondumar!ithbatedbakeast 94grenhghesertbal Iy abdesast n28%
preferably at |east 990, artlcularlybﬁreferabl%flooo identical to the
2

consensus setithcd BT 4 No. PSEPIPLR pHPEi cof arP Rt he Yar P& regi on
correspandi nghtentposh ti ons 13 to 101. 25

A further embodiment is represented by the use of a
protein or derivative of the invention for releasing
low molecular weight compounds from polysaccharide

25 carriers or cyclodextrins.

Because of their enzymatic activity, amylolytic
proteins of the invention are also able to release low
molecular weight compounds from other a-1,4-
30 glycosidically linked polysaccharides. This may, as for
the cyclodextrins, take place at the molecular level
and in larger systems such as, for example, ingredients
encapsulated in the form of microcapsules. For example,
starch 1s a material established in the art for
35 encapsulating compounds such as, for example, enzymes,
which are to be introduced in defined amounts into

reaction mixtures, during storage. The controlled



27. A nucleic acid coding for a glycosyl hydrol ase whose am no acid
sequence conprises a part which is at least 92% in particular at |east
940, preferentially at |east 960, preferably at |east 990, particularly 30
preferably MOPIMEAITEl to the consensus sequence oPCSEQPDQ/Nd-?l@OS in
particul ar over the partial region corresponding to positi %%%2%6P§ 1 15. 28.
A nucleic acid coding for a glycosyl hydrolase 35 whose am™noaci d sequence
conprises a part which is at |east 920,84 n particular at |east 940,
preferentially at |east 960, preferably at |east 990, particularly WO

03/ 054177 PO} EROX 11200eH05Z08RCTsuci 2tappréter alany H9H08&ssdenedcdly to the
consensus s fy@{ %@I&é\bof?,@@e {fvO¢tigul ar over the partial region
correspondi ng to posi t| ons to 113. 5 29. A nucleic acid coding for a

gl ycosyl hydrol ase whose am no acid sequence conprises a part which is at

least 920, ix parthew admpbddlfast 940, ropeéesenddaldyy ehel @ast §60a
preferably at |east 990, gartlcul arly preferably 1000 |fdent|c t,o one of

the am nd ad?tPaDReqdendes! Tad kat &F uhder 186N No. £9% t HTEUGIRT
particul ar ofiesd tpeo@atts ahnd Agt ofiosdr 1 egpedtkmgst o positions 9 to 113
according to the consensus sequence of SEQ ID No. 306. 15 30. A nucleic
acid coding for a glycosyl hydrol ase whose am no acid sequence conprises a
part whi ch iBhatuseasf 92protaipapti delravast veeadt td40 inyeaftdoanttica | y at

| east 990, RSRLSRably ahieast e300 BRI EULALIK 1P ELes atlnn 00U dent | cal

to one of the amno acid sequences | ndi cat ed under . to 56,
in partil®ul aliksetse héelﬁi'é?%‘?%srégl shbedimespondi ﬁ@lﬁoaﬁé@i@@l @rfs t@?et o 115
accordi ng toithenepmsensus sequence of SEQ ID No. 305. 25 31. A nucleic
acid coding for a glycosyl hydrol ase whose am no acid sequence conprises a
part which is 960, in particular at |east 970, preferentially at |east 980,
preferably athaesagér 9%%a ruar t beul catlyolpydferexbl WMel@0%di dEndm caltarachone of

the am no adl§0-semiences Ldueated. nder 8Q LR M dOToL0 2051 0

particul ar fe par on correspon positi ons o071
accor di Ag tﬁ@%co@@en@u&lgbmc@q@ﬁ@réw I@rNob6308sed35t32 prRdwes ei c

acid coding {QLs@ 9£t’§8§¥£ h:r_’grQhé:?@a%gs%h@“‘p&l%p%‘ilt‘_%‘_o%e%‘fe%%ocuor&r' S€s a
part which is_ 960 particul ar | east 970, preferentially WO

03/ 054177 - @232901#@1? EP@?PM??OWPIGSQGGFC’IP%%W%OSUE?& ef”&li‘rlcﬁl ;2 east
99% particupardyipreber akbyplOthiedenticeal the engedfabhe i R atid

;gggﬁgfefe'gpgggg%ggﬁgndeaﬁnggﬁ' DY 200088 2081 L MnBY" Lot Yo 24T, the
for the production of certain animal feeds, but also
for example in the production of fruit juices, wine or
other food products if the proportion of polymeric
sugars 1is to be reduced and that of sweet and/or more
readily soluble sugars is to be increased. The possible

25 use for liquefaction of starch and/or ethanol
production mentioned  above can be regarded as

industrial variant of this principle.

In addition, amylases also counteract the loss of
30 taste, known as staling, of bakery products
(antistaling effect). It is suitable for this purpose
to add them to the dough before baking. Preferred
embodiments of the present invention are therefore
those in which proteins of the invention are used for

35 manufacturing bakery products.



5 positions 13 to 101 according to the consensus sequence of SEQ I D No.

307. 33. A nucleic acid coding for a glycosyl hydrolase as clained in claim
14, 23 or 24. 10 34. A nucleic acid which codes for a glycosyl hydrol ase
and whose sSH@ecPBL0541AT | east 800, preferably at | eaPCTYERO2/A4210ul ar |y
preferably 100% i dentical to one of the nucleotide sequencE%hsghﬁQhed 15
under SEQ ID No. 57 to 106, or 206 to 304, preferably int % siti‘ons

whi ch are not specified by the PCR pr4i s sequences. 35. An

ol i gonucl eot i de,

in particular a PCR priner, 20 having one of the sequences

i ndi cat ed i nA SEQritBelo. edi08d110e316.1 sS36reghesesecdf by ntict eiceacofl as

oLl 1 a0Neely gl ALl QL3 28 18,3 kaplotn PLI guchaal) de o

25 cl ai ned

alm

nd/ or i sol"ati ng a nove cosyl

hydrol ase. 3JowrThetagehofont glytongyadhgsive dsends. cl ai med in any of clains

1 to 6 or 15 to 24 for fusion or linkage to 30 another protein, in

particul ar for deyeloping a novel enzyne. 38. The use of a nucleic acid as
7

cl ai med °n any*dfiefai ms

mperasyor H8nfdngs fBethgdson #Highot héress

nucl ei ¢ aci dehaPaPeetigad annt oclgey ebop PottwMe! oenNZyeivat WR 03£054k77
PCT/ EPO2/ 14210 HO5206PCT - 1%@ %ﬁ. ﬁ vector_ which co risgg)o e of the
AR Th P

nucl ei ¢ aci d*PEGFohe" dési g

FED7 TP DT 280t SRR AT A

cl oning vectof tsiglaspedtiof ctla¢ nild®enbidd. An expression vector as
clainmed in claim90. 42. A host cell which expresses one of the proteins or

derivatives desi
the exprléssibast

nated in claine 1 to 6 or 15 to 24 or 10 can be induced to

eofthepy eftefabhy wHaspchs . expresshomagecabsoadadmi ned in

claim39 or 4ded for centuries as binder in paper manufacturing and

the

gluing of papers and boards. This relates for

example to prints and books. Over a long period of

time,

such papers may with unfavorable effects such as,

15 for example, moisture become wrinkled or break, which

may

lead to complete destruction thereof. In the

restoration of such papers and boards it may be

necessary to break down the adhesive layers and this

can

considerably facilitated through use of an

20 amylolytic protein of the invention.

Vegetable polymers such as starch or cellulose and

water-soluble derivatives thereof are used inter alia

as adhesives or pastes. For this purpose, they must

25 first swell in water and, after application to the item

for gluing, dry, whereby the latter is fixed on the

substrate. The enzyme of the invention can be added to

such an aqueous suspension in order to influence the

adhesive properties of the resulting paste. However,

30 instead of or in addition to this function, it can also

be added to the paste in order to remain inactively on

the item for gluing after drying for a long time, for

example

some years. Deliberate alteration of the

environmental conditions, for example by

35 humidification, can then be used at a later time to

activate the enzyme and thus bring about breakdown of

the paste. In this way, the glued item can more easily



43. A host cell as clainmed in claim42, characterized 15 in that it is a
bacterium in particular one which secretes the produced protein or
derivative into the surrounding nedium 99. A host cell as clained in claim
43, charact WO QR PBALIT7that it is a Gampositive ba@CIV/ERS2/19218 host
cell as clained in claim44, characterized in that it belo%%%zb%PEge genus
Bacillus, preferably the species Bacillus |icheniforms, Bacillus 25

anyl ol i quef aci ens, Bacillus subtilis-or8®Bacillus al cal ophilus. 46. A host
cell as clainmed in claim42, characterized in that it is a eukaryotic cell,
in particul are odet36heli ebanpdiffricss ttHee prlositceite pr dheichis process,
posttrans! atignalduzyfld. J Maiod fipredde | fading anddplating ney

gl ycosyl hydrol ases,” characterized 1n that 35 a) netagenomc DNA is

obt ai ned fr oY1 BusC hadt et sy, b3St RePAERRBAOAPENDNAD & $EBPICSREY into a

sui tabl e cl opbmghisyspesteadbdor W 0H-054iliidd PEIY EPORS 14330 dd@2206RgT - 124
c) the ggne Iibra%¥ @rpduced inthis way is subjected to a screening for
new gl ycosyl SRy 0788kt M8. The nmethod as claimed in clai m47,
characterized 5 in that the biodiversity of the nmetagenom c DNA is

determi ned by, PCR 1yping s ng.glysasy! bydrol asespechiic BER priers and
subsequent sequencl ng. .~ The“nmet'hod 10 charactérized in carried out by
activity. asvttldwed however m d9sorid8ing hat thersteeening in step c) is
selection for glycosyl hydrol ase
10 Example 1: Isolation of metagenomic DNA from microbial
habitats
Obtaining soil samples
The soil samples were obtained from various locations
in Germany (inter alia) and initially ©processed
15 mechanically while dry (screening through 4 mm and 1 mm

sieves).

DNA isolation from soil
For DNA preparation, 5 g of so0il were slurried by
20 addition of 13.5 ml of extraction buffer (100 mM Tris-
HC1l, pH 8.0; 100 mM EDTA, pH 8.0; 100 mM sodium
phosphate, pH 8.0; 1.5 M NaCl; 1% hexadecyltrimethyl-
ammonium bromide). The suspension was shock-frozen
3 times with addition of liguid nitrogen (N;), ground
25 in a mortar and boiled in a microwave. After being
transferred into a 50 ml screw-cap vessel and adding
1.5 ml of lysozyme solution (50 mg/ml), the suspension
was incubated at 37°C for 30 min and inverted at
interﬁals of 5 min. Addition of 200 ul of a
30 proteinase K solution (10 mg/ml) was followed by
incubation at 37°C for 30 minutes with inversion as
before. This was followed by treatment with SDS (by
addition of 3 ml of a 10% solution) at 65°C for two
hours (inversion of the vessel every 20 min). After
35 centrifugation (6000xg, 10 min) and slurrying with
4.5 ml of extraction buffer plus 1 ml of 10% SDS, the

sediment was again extracted and incubated at 65°C for



50. The nethod as clainmed in claim48, characterized 15 in that the
screening in step c) is carried out by colony hybridization using probes
based on the PCR fragnments generated in accordance with claim48. 51. The
met hod as clW@n®3/054LTai m 48, characterized 20 in t h@CTERPO@AL4210

hydr ol ase-specific PCR prinmers selected fromthose |isted E@Qﬁﬂ?ﬁ?&l are
enpl oyed, preferably those selected fromthe prinmer pairs ! and GEX
23/ 25. 25 52. A washing or cleaning comgpsition, characterized in that it
conprises a glycosyl hydrolase as clained in any of clains 1 to 6 or 15 to
24. 53. A cobhfposintihon aasl cl aénedi fagedai ms52,b&fbhar aTther i zethbimeichat it

i f t i gh L.ght d_i. i ngl
breferably o GOBE ra ot by b ShY . "5 oo Ea iy Mt e fD i e 500 by
wei ght or 0.Witho tb bywekinht, of tmhajioldeBlonnfdrrg asell:35 54.anA et hod

for cleani ngedextiFE§e@r aRArK BYFE aCaHhe Cﬁma%%”ﬁ@@ciz%iﬁgﬁéda fFlopcosyl
hydr ol ase as cl ai ned WO 03/ 054177 PCT/ EPQ2/ 14210 HO5206PCT_- 125 in any
of clain® 1 t2°6UBPeT5 aW0HY sPiREE Y a299Eake 0RE Jt- & hBOHBPRo® St eps,

pr e; er agl y im@pﬁmmh itana ascebaitied idt cﬁ@c%nm 5érgpér581ixr@alfbh:cwn@rl y
preferably in machines. 55. The nethod_a ai iLn cl.aim 54,

char act eri zé%h ?%%tc?ﬂgrb?996g§?nh9grg?a?QBfg ggédbﬁnméﬁuéﬁﬁunﬁﬂﬁ? from
0.0l ng to 4007 npelpeefeanabhvyshednw®tB270¢ £oh2001lngndpartieculiar lafr

pref erably férgcg‘_ Pk}%é %%%81&98 19 240 110 E?%g&kgﬁ‘}g?t 3@0%2 hAGhg'd.zed by

this enzyne. od as clarnedincla aracterized in
t hat theOgl yRe5yPH h§d? bl seMiBDTRAeeHi - @) concentration of from 0.0005 to 20

ng per 1, 15rpsefieiap! mdLLAp140 %igqtpergénon&adtlm arlas preafgnakly from
0.005 to 8 n% ger 1 gf wash | i quor. . The use of a glycosyl hydrol ase as
claimed in aPSPFaEFA nkramt P H1vE t Gt IUDIH B er BIBLG n SRS hidYg 20 or
cl eani ng conppspironivs chal nedledtebpheresiscl aNB252agard3efor agldeani ng
textiles or h@éd sur f aces, as, c

|

58., .The i med, i | ai m 57 .
charact eri zed T RCARAL T t K& i3 cosy! H@S%&Xasi?i rsTE%%ega}f aacfr?]a%uﬁ(tltdf 25
fromO0. 0D ngfrom4DDagen, picidembly from 0.02 ng to 200 ng, particularly
preferably fromO0.02 ng to 100 ny.
Example 2: Setting up the expression gene libraries and

screening for amylolytic activity

20 Expression cloning in the heterologous host organism
Escherischia c¢oli was chosen for the «cloning and
isolation of complete a-amylase genes from metagenome.
Since heterologous recognition of the promoters of
unknown donor organisms cannot be assumed in the host

25 organism E. coli, use was made of an E. coli promoter
which is inducible in a known manner with IPTG
(isopropyl thiogalactoside), the B-galactosidase
promoter of the lac operon (lac promoter) on the pUC18
plasmid vector (GenBank NCBI/NIH, Bethesda, Acc.-No.

30 L08752; Fig. 1). It is thus possible in host strains
with a lacIlg genotype (for example JM109) to induce
expression of the genes under the control of this

promoter by adding IPTG.

35 The E. coli strains JM 109, DH 10B and DH 12S proved to
be suitable systems for cloning the metagenome-derived

a-amylases and activity-dependent detection thereof.



59. The use as clained in claim57 or 58, characterized in that the

gl ycosyl hydrolase is used in 30 a concentration of fromO0.0005 to 20 ng
per 1, preferably 0.005 to 10 ng per |, particularly preferably from 0. 005
to 8 ng per WOO03/RS4LT7quor. 60. The use of a gl ycosECTARBOR /A% 145

claimed in any 35 of clains 1 to 6 or 15 to 24 for treatin%[Or v&qrﬁgherials
or internediate products in the manufacture of textiles, i pS;r ar for

desi zing cotton. WO 03/ 054177 PCT/ EPO4 14210 HO5206PCT - 126 61. A
met hod for |iquefaction of starch, in particular for the production of
et hanol , chathltcs erizeteicauskat alghyeglsyltHyydr bbhase #lse Clpainigd dsmiany of

clains 1 to 1 i s.eml_qgyed rein. 62. The use of a gl ycosyl
hydr ol ase asg%?}érﬁ%mdg?%ggﬁé o?yclngila% 1 (H%%g%grﬂlfg'togm fo%rooﬁ'r’odlggi ng
| i near and/ of18%olt - tAdbPhaokingdsaechér Edeberiohds. ctié ,useppfing gingcosyl

hydrol ase ascgbaingd irany Ofeclaisi® Li,@28 or Jend 0 24,595 hydrglyzing
cyclodextrins. 15 b4. The use of a glycosyl hydrolase as clainmed in any of

claims 1o BIBRtIEIEREHANf 00T el d58i NPT AW Hol el ar2 weiRFHIRIGHIGEhdS from
pol ysaccharigeoeaifit £r g7.omieyCl ask rinsl 20) f5ppThe ouse 20633 ,gltessy|
hydr ol ase as_cl ai ned _i n_.any.,of claitirs—l_t_o 6 or_a15 to 24 for the
manuf act ure 8f°¥93d &ecﬂ)ltfc‘%/lsb d/ SFLFB8E i iyt edPBN&5%6. VAR usd St a
gl ycosyl hydexpasemastel acoedithoasy 25 of clainms 1 to 6 or 15 to 24 for
Ol ycosyl nycrarssecds APLeBERRRL e POF A hETL o aE (SRR,
br eaki nd Odownl 2 &ed h WBigt v oresitailieg isghesnesmpandi pregfe s8Rl N fauddd f or
tenporary gl yh@gcheharaghehized Jd thafe aflg&yqﬁ%kemgwl Aseoagochigi med in
any of clains 1 to 6 aor 15 or 24 is enployed therein. ,
was fractionated and isolated by gel electrophoresis.
These DNA fragments were ligated into suitable vectors,
preferably pUC18 plasmid vector linearized with the
15 restriction enzyme BamHI (Fig. 1).
To establish the optimal restriction parameters for the
preparative partial digestion of metagenomic DNA,
firstly restriction kinetics were carried out using
about 4 pg of DNA and restriction enzyme (Sau3AI) in
20 concentrations of from 0.3 to 0.4 U per pg of DNA in
1 x buffer where appropriate with bovine serum album
(BSA) in accordance with the manufacturer’s
instructions, in a total volume of 20 pl. The mixtures
were for this purpose initially equilibrated at 37°C
25 without enzyme. Then the respective reaction was
started by adding restriction endonuclease. At fixed
intervals between 0 and 10 min, in each case 2 ul of
reaction mixture were added to 1 x stop buffer (6X: 10
mM Tris, pH 7.0; 20% glycerol; 0.1% SDS) on ice and
30 analyzed on a 0.7% agarose gel. In this way, the
optimal restriction time for a partial digestion was
established individually for each DNA preparation.

The preparative partial digestion took place with the
35 absolutely identical procedure as for the restriction
kinetics in 15 to 20 individual mixtures. After the
reaction was stopped by adding 1 x stop buffer, the
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produced in each case was assoc1ated therew1th and it
was unnecessary additionally to carry out cell lysis to
detect unexported cytoplasmic amylases. After isolation
of the colonies from the zone regions of the primary
plating by renewed (secondary) plating on the same
10 starch plates it was possible to select amylase-
producing single colonies on the basis of renewed zone
formation, For photodocumentation purposes after
securing the clones, staining of the starch plates with
50% 1lugol solution (from Merck) proved suitable for
15 unambiguous visualization of starch-free regions

(degradation zones).

The plasmid DNA of active «clones obtained after
minipreparation (kit from Qiagen, Hilden, Germany, used
20 in accordance with the manufacturer’s instructions) was
examined for the size of the insert in a restriction
analysis with Eco RI or Sacl / Hind III and then
sequenced. In this case, the insert-flanking MI13
primers (M13 forward: 5’ ~-GTAAAACGACGGCCAG-3' ; M13
25 reverse: 5’-CAGGAAACAGCTATGAC-3’) were initially used
in order finally to obtain the complete sequence by so-

called primer walking as known in the art.

Example 3: Characterization of the metagenomic pool by
30 PCR

To estimate the content of gene sequences for glycosyl
hydrolases 1in metagenomic DNA from soil, a DNA
amplification was carried out by the polymerase chain
35 reaction (PCR). This was carried out using HotStar Tag
polymerase (from Qiagen, Hilden) and the

glycosylhydrolase-specific primers (Table 1). For this
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5 /reverse), 2.5 U HotStar Tag-polymerase (Qiagen,
Hilden) and 1 x PCR buffer in a total volume of 50 ul.
Fragments of sizes 150 to 300 bp were amplified in the
following cycles: 1 cycle at 95°C for 15 min, 35 cycles
at 95°C for 30 s each, 30 s at 57°C (GEX036/038) or
10 60°C (other primer pairs) and 30 s at 72°C; 1 cycle at

72°C for 7 min.

Using the primer pairs GEX024/026 and GEX023/025, in
each case unique PCR products were amplified
15 (respectively 300 bp and 280 bp; Fig. 4). Amplification
in these cases was frequently possible only after 1:10
dilution of the metagenomic DNA. This was presumably
due to inhibitory components in the DNA preparations
which became inactive by dilution below a critical
20 threshold. With primer pair GEX036/038, PCR fragments
(150 and 300 bp) were obtained only after

reamplification using 4 pl of the original reaction.

All PCR fragments firstly underwent intermediate
25 cloning using the TOPO TA kit (Invitrogen, Groningen
NL) in accordance with the manufacturer’s instructions
into the pCR2.1—TOPO® vector for the sequencing.' The
ligation products were used for transformation into
E.coli-TOP® 10F’ ({Invitrogen, Groningen NL). After
30 blue/white selection of recombinant clones on LB medium
with ampicillin (100 pg/ml), IPTG (100 mM) and X-Gal
(40 mg/ml), the ©plasmid DNA of white clones was
isolated after minipreparation and examined in a
restriction analysis with EcoRI for the content of
35 insert DNA. In this case, differences in the insert
sizes are evident, especially in the clones from the
PCR with GEX024/026 and 036/038 (Fig. 4), and reflect
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Sequence analysis of plasmids with insert DNA took

5 place routinely on an ABI PRISM® 310 (from Perkin Elmer,
Weiterstadt) in accordance with the manufacturer’s
instructions using AmpliTag-FS-Big Dye® Terminator kit
(from Perkin Elmer, Weiterstadt) and employing
200-500 ng of plasmid DNA, 10 pmol of primers (TopoF:

10 5’ -GCTCGGATCCACTAGTAACG-3' and TopoR: 5 -
CTCTAGATGCATGCTCGAG-3’), 4 ul of premix in a total
volume of 20 pl.

The resulting DNA sequences were conceptionally
15 transcribed into an amino acid sequence, compared via
the BlastX, BlastN and BlastP algorithms (Altschul SF,
Gish W, Miller W, Myers EW, Lipman DJ (1990) Basic
local alignment search tool. J Mol Bicl 1990 Oct 5;
215(3): 403-10) wusing the FASTA program (Pearson WR,
20 Lipman DJ. (1988) Improved tools for biological
sequence comparison. Proc Natl Acad Sci USA Apr; 85(8):
2444-8) with the entries present in the sequence
database GenBank (Rel 122.0) and identified in this way
as partial sequences of o-amylases and other glycosyl
25 hydrolases (see Table 2).

Parts of the constant primer regions which were unclear
owing to a late onset of sequencing reading definition,
or unexpectedly differed from the synthetically
30 presented sequence, were corrected only at the amino
acid sequence level and thus entered in the
corresponding sequence lists. It is therefore possible
for DNA sequences in these constant primer regions to
differ from the conceptionally translated amino acid

35 sequences.
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the existence of two open reading frames, one of which,

ORFl, was 1identifiable as amylase gene by homology

comparisons. The derived protein sequence is shown in

Seq ID 1. The result of a Fasta3 search revealed an

15 amylase from Bacillus sp. as the most similar enzyme

with an AA homology of 72.3%. This amylase showed in

the carboxy-terminal region of the protein sequence

extensive homologies with an experimentally verified

new type of starch-binding domain in the most similar

20 known sequence (Sumitani, J.; Tottori, T., Kawaguchi,
T. and Arai, M.; Biochem J 350, 477-484, (2000)).

A second reading frame, ORF 2, with a homology of 46%,

based on the complete available gene sequence, to the

most similar gene (bifunctional amylase-dextrinase)

25 from Streptomyces coelicolor A3 (Redenbach, M; Kieser,

H.M.; Depanaite, D.; Eichner, A, Cullum J; Kinashi, H.

and Hopwood, D.A., Mol. Microbiol 21, 77-96 (1996)) was

only incompletely present in the genomic clone. A stop

codon at the 3’ end was missing, so that the actual

30 gene extends beyond the known cloned sequence.

The amylase gene from HA 11 was amplified from the
isolated genomic clone by PCR and use of suitable
primer oligonucleotides and was cloned in the E. coli-
35 Streptomyces shuttle vector pEX60l. After expression in
the heterologous host Streptomyces lividans TK 24, the
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The amylase domain of the bifunctional ORF 2 was
5 separately cloned in analogy to the amylase and was
expressed in S. lividans TK 24. Analysis of the
supernatants revealed unambiguously an amylase activity
measurable by the DNSA assay. The part, cloned and
expressed in this way, of the bifunctional ORF 2 1is
10 called HA 13, and the protein sequence is indicated in
Seq ID 3.

Example 5: Biochemical characterization of the
expressed genes

15
In view of the diverse areas of application of o~
amylases, the enzymatic properties which may be the
basis for application-based selection of enzymes were
characterized. The enzymes can for this purpose be

20 prepared by cloning and heterologous expression of the
gene sequences 1in accordance with Example 4. The
amylolytic activity was determined by means of a
modified dinitrosalicylic acid assay (DNSA assay;
Hofstetter, F. & E. Borel (1951); Helv. Chim. Acta, 34,

25 2133-2139)). This entails the hydrolysis of a complex
starch substrate being determined on the basis of the
increase 1in reducing ends of the polysaccharide, with
the absorption at 540 nm of the unreacted DNSA reagent
serving as measure of the hydrolytic activity.

30
To carry out the assay, 25 pl portions of substrate
solution (1% soluble starch Merck analytical grade, in
180 mM Tris-maleate buffer, pH 8.6, or in 180 mM of the
appropriate assay buffer) were introduced into the

35 sample and blank wells of a 96-well plate for PCR
thermocycler (0.2 ml “thin-wall plate” #3416, Molecular
BioProducts MRAP, San Diego, USA) and preincubated at
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MDA &F) - 8Bhew &apt-icllesr 10owsay temperature, in a
thermocycler block for 5 min. After addition of 20 ul
of enzyme solution to each well, substrate conversion
took place at 50°C or the particular assay temperature
for 15 min. After addition of 65 pl of DNSA reagent
(8.8 g of dinitrosalicylic acid, 250 g of potassium
sodium tartrate, 6.3 g of sodium disulfite, 334 ml of
4.5% (w/v) NaOH, 915 ml of H;0) to the sample and blank
wells, and addition of 20 pl of enzyme solution to the
blank wells, the assay plate was immediately
transferred into a thermoblock preheated to 100°C, and
incubated at 100°C for 20 min. The samples were
measured by transferring 60 pul portions of the assay
mixture into 200 pl of H,O which had been introduced
into a 96-well measuring plate (PS-Microplate, 96 well
#655101, Greiner) subsequently determining the
absorption at 540 nm using a microtiter plate spectral
photometer (Spectramax 130, Molecular Devices,
Sunnivale USA) with H,O as reference. Three
measurements were carried out in each case; evaluation
took place by subtracting the average of the 3 blank

wells from the average of the 3 sample wells.

Temperature profile

The temperature profile was determined by carrying out
the conversion by the procedure described above at
various temperatures with 100 mM Tris-maleate, pH 8.6.
The alpha-amylase HAl1l (SEQ ID No. 1) was found to have
maximum activity at 50.4°C. Temperatures above 60° led
to losses of activity of this enzyme (see Table 3).

The maximum for the amylase domain HA1l3 was found to be
55.5°C (see Table 4).
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After preincubation in the temperature gradient from

50°C to 69.7°C for 15 min, substrate conversion and the

5 DNSA assay took place as described above at 50°C in
Tris-HCl, pH 8.6. Table 5 shows that the stability
declines markedly above 60°C.

Stability to pH variations

10
To determine the activity of the a-amylase amylases
under various pH «conditions, the starch substrate
solution was made up in the pH range from 4 to 12 using
the buffer suitable for the particular pH. The buffer
15 concentration was adjusted in each case to 180 mM so
that a concentration of 100 mM resulted after dilution
under assay conditions. The amylolytic activity at the
respective pH values was determined as indicated above
at 50°C. The respective buffers and the relative
20 activity values for the two amylases (HA 11 and HA 13)
are to be found in Table 6. It is evident that both
amylases exhibit the maximum in the range pH 5 to 6.5,
and that amylase HA 13 is distinguished by a broad
maximum and still has considerable remaining activity
25 even at 12.

Stability to surfactants:

The surfactant stability was determined by adjusting a
30 final concentration of SDS between 0 and 1%. The

substrate conversion took place with 100 mM Tris-HC1l pH

8.6 at 50°C for 15 min (Table 7 = HAll; Tab. 8=HA13).
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The effect of bleaches was determined from the action
of up to 0.7% Hy0, in 100 mM glycine-NaOH pH 9.5.
5 Preincubation in the presence of H,0, at room
temperature under appropriate conditions was followed
by further incubation at 50°C for 15 min. The substrate
conversion was then measured in the DNSA assay. (Table
9: HA 11; Table 10: HA1l3)
10
Effect of complexing agents:

The effect of complexing agents was investigated by
adjusting a concentration of 2 mM CaCl, or 1 mM EDTA in

15 100 mM Tris~HCl pH 8.6 at 50°C for 15 min. (Table 11 =
HA1l; Table 12 = HA13)

Example 6: Investigation of the washing performance

20 The washing performance of prepared amylase sample was
determined in miniwash tests using standardized test
soilings. These <consisted of starch immobilized on
fabric, and a color indicator (EMPA 162, starch on
blended polyester/cotton fabric and CFT PCS 26,

25 cornstarch on cotton)

For this purpose, 19.6 cm® fabric samples were
incubated in 20 ml of wash 1liquor with and without
added bleach. The amount of enzyme employed in each

30 case was that able to generate from soluble starch, at
37°C and pH 6.5, per minute an amount of reducing
sugars equivalent to 12 pmol of glucose. The fabric
samples were incubated at 40°C and 80 rpm for
90 minutes. They were then rinsed with H;0, dried and

35 the color (L value) was determined using a Minolta

surface photometer. The lightening as the measure of
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activity was greatest 1in each case. Termamyl® was
weaker, but in each case better than BAN®. These
enzymes showed a decrease in the presence of a bleach-

10 containing formulation. HA13 (SEQ ID No. 3) by contrast
proved to be relatively insensitive to bleach, so that
the washing performance in the bleach-free formulation
was below that of the other enzymes but was comparable
with Termamyl in the bleach-containing one.

15

List of figures:

Figure 1: Diagrammatic representation of the plasmid

vector pUC18 (GenBank Acc. 1L.08752) used for the
20 expression gene libraries. The vector was linearized

with BamHI for the uptake of Sau3AIl-digested

metagenomic DNA,

ORI: original of replication; lacI: gene for lac

repressor; lacZ-alpha: gene for alpha peptide of beta-

25 galactosidase; ampicillinR: beta-lactamase.

Figure 2: Analysis of Sau3AI restriction kinetics of
metagenomic DNA from soil to establish the optimal
restriction time at a specified enzyme concentration.
30 From a complete mixture of 20 pl with 0.3 U of Sau3Al
per pg of DNA, 2 ul portions were transferred after 0,
1, 2, 3, 4, 5, 6, 8 and 10 min to 1x stop buffer and
fractionated on a 0.7% agarose gel (lanes 1-9 from left
to right). Markers (M): 1 kb DNA ladder (in kb from top
35 to bottom: 10; 8; 6; 5; 4; 3.5; 3; 2.5; 2; 1.5; 1. Lane
7 representative of restriction for 5 min here shows
optimal partial digestion in the size range 8-12 kb.
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() - QuSI-Y & IQYP0& §) - R PoPRE (AaSYYMLOW 0&ebler 10M8&sE) - in  a
metagenomic expression gene library. Lugol-stained LB
agar plates with 1% soluble starch. Amylase-expressing

5 recombinant E. coli clones exhibit a =zone of starch
degradation around the colonies, which appears pale
after lugol staining.

A) Example of a “parent plate” (primary plating) of a

zone-forming clone from the complete plating of a
10 plasmid expression gene library after transformation of

E. coli.

B) Isolated colonies after replating {secondary

plating) from a starch zone region of a parent plate.

Individual colonies with and without zone are evident.
15 The plasmids from colonies with zone were analyzed and

their insert DNA was sequenced.

Left: lugol-stained plate with pale zones of

degradation

Right: clarification zones of active clones on cloudy
20 starch without Lugol stain

Figure 4: Size analysis of the PCR reaction products
with primers GEX023/025, GEX024/026 and GEX036/038 on
soil metagenomic DNA.

25
Example of the size analysis of the PCR reaction
products from soil S196 (A) and soil S131 (C). The PCR
was carried out with the amylase-specific primers
GEX024/026 (A, lane 1), GEX023/025 (A, lane 2) and

30 GEX036/038 (C, lane 1), and the reaction products were
fractionated (1/10 of the reaction volume) in a 2%
agarose gel. A PCR with GEX024/026 on genomic DNA from
Streptomyces sp. strain B124 (C, lane 2) took place in
parallel as positive control. See text (above) for PCR

35 conditions.
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A 300 bp band is amplified with the primer pair
5 GEX024/026, and a 280 bp fragment with the primer pair
GEX023/025, whereas 2 products 300 and 150 bp in size
are amplified with GEX036/038 only after
reamplification of the original PCR mixture. All the
PCR products were cloned, and the DNA of up to 18
10 clones was fractionated after excision of the inserts
by EcoRI restriction on a 2% agarose gel (B). The
clones for the PCR product GEX023/025 show insert DNA
sizes of about 280 bp throughout (B, 1left), the
fragment sizes for the <clones from the PCR of
15 GEX024/026 vary between 300 and 350 bp (B, right). The
clones from the PCR of GEX036/038 show fragments around
300 bp and 150 bp (D).

Figure 5: Consensus sequence -A- and amino acid
20 exchanges of 50 glycosyl hydrolases from soil

microorganisms. The consensus sequence 1is based on an

alignment with Clustal X Version 1.64b {standard

settings). Amino acid positions 1-8 and 116-123 are in

part specified by the PCR primer sequences
25 (GEX024/026) .

Figure 6: Consensus sequence -D- (subsequence space to
A) and amino acid exchanges of 42 amylases from soil
microorganisms. The consensus sequence 1is based on an
30 alignment with Clustal X Version 1.64b {standard

settings). Amino acid positions 1-8 and 114-121 are in
part specified by the PCR primer sequences
(GEX024/026) .

35 Figure 7: Consensus sequence -B- and amino acid

exchanges of 99 glycosyl hydrolases from soil

microorganisms. The consensus sequence is based on an
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part specified by the PCR primer sequences

(GEX023/210/211 and GEX25).

Figure 9: Diagrammatic representation of the plasmid
15 shuttle vector pEX601 used for the expression of the
metagenomic amylases in Streptomyces lividans TK24.
The vector was produced by inserting the
ermE/MCS/terminator cassette (BgIII/EcoRI) from
PWHM680pro into the BamHI/EcoRI-digested vector
20 pWHM601l. The BamHI recognition sequence present in the
multicloning site was used to clone the amylase genes.
Both  pWHM601 and pWHM680pro originate from the
laboratory of Dr C.R. Hutchinson (University of
Wisconsin, pers. communication).
25 Expression of inserted genes takes place starting from
the constitutive ermE promoter.
The indicated sizes of the vector and of the elements
contained therein are estimates. SCP2* replicon origin
of replication in streptomyces; ermE, ermE up promoter
30 of S. erythrea; apramycinR apramycin resistance gene.
Expression of the amylase genes 1in Streptomyces
lividans can also be achieved with other suitable
shuttle vectors such as, for example, pAX5a (FaB S.H.,
Engels, J.W. 1996; Influence of Specific Signal Peptide
35 Mutations on the Expression and Secretion of the alpha-
Amylase Inhibitor Tendamistat in Streptomyces lividans.
J. Biol. Chem. 271, Number 25, 15244-15252).
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GEX 023 |GGTCTACGCCGACGTCGTSWWCAACCA forward
GEX 024 |CGTCGACGGCTTCCGSATCGACRC forward
GEX 025 |GGCGTCGATGCGGAASCCGTC reverse
GEX 026 |GCTCGGTGTCGTGGTTGTCSACGWA revers‘e
GEX 036 |[|GTACGCCGACGCCGTNWTHAAYCA forward
GEX 038 |GGCGGCGTCGATCCKRAANCCRTC reverse
GEX 210 |CGACGTGGTGTTCAACCAYYTNGGNCC forward
GEX 211 |GCCGACGTGGTGTTCAAYCAYYTNGG forward
10

Table 2: List of the 149 single sequences with the
identities to their «closest relations in
GenBank (NCBI; Release 121.0); determined

15 using the FASTA program on Feb. 2, 2001.



gl [M\]] O"WU3ML! ! &6! 10%00&' () -s!}y) ! 10%0& () -

ly)!110%08& () -

l'y)!10% o' o0& ()
1110%0& ()- !'y!!10%0& ()- OMA~AA — ySl!p9! 10%0& ()-2Z'+ 10% o
0& () - SYYMLO#®@ &3(95411'0% 0& ()- 1000 1000 PCT/EP02/14210
1000! " &6! 10%00&' () - s_aabb) ccwlU3uS1!! ~ (! 10%0& ()- !'!10%00
1 110%08& ()- !!10% 0’ 0& ()- Hd9z06ect
I'x9! 10%00& () -2Z!y9! 10%0& () - Zcdeoeeeeawd| ML! ! ~ (! 10%0 1000 1000
1000! 71 10%00& () -!17110% 0' 0& () -!" (110%0& ()- '| (!'10%0& () -
eef ffffdEML! §f ~ (I 0940% o0& | )z s10% o&' () - FFMLO% o& () -] 10% o0& () - $9
10% 0&' () - @ |39, ISEQ ID-K6. %El\@ehe/ (odgg%qp/';fﬁ&zvo&' Oy aanésm 0%/ 0& () -
10% o0& () - 0%0 8. 4g0%p 0 & CP2ops o& P11 1Y (1 v sa) 1 FYMLO% o0& () -,
10% o& ()- 1Goo '
107 ABO003697 |oligo-1,6- 74,5 Bacillus flavocal-
23/25 lucosidase darius
108 AB015615 |isoamylase 65 Bacillus flavocai-
23/25 darius
109 AB015615 |Isoamylase 61,7 Orysa sativum
23/25
110 ABO015615 |isoamylase 66,2 Orysa sativum
23/25
111 ABO15615 |isoamylase 64,2 Orysa sativum
23/25
112 AB015615 |iscamylase 68,8 Orysa sativum
23/25
113 AB031392 |glycogen debran- {77,8 Arthrobacter sp.
23/25 ching enzyme
114 AB031392 |glycogen debran- |63 Arthrobacter sp.
23/25 : ching enzyme
118 AB031392 |{glycogen debran- (80,2 Arthrobacter sp.
23/25 ching enzyme
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53% ching enzyme
. 120 AB031392 |glycogen debran- [76,5 Arthrobacter sp.
23/25 ching enzyme
121 AB031392 |glycogen debran- |86,4 Arthrobacter sp.
23/25 ching enzyme
122 AB031392 |glycogen debran- {86,8 Arthrobacter sp.
23/28 ching enzyme
123 AB031392 |glycogen debran- |80,2 Arthrobacter sp.
23/25 ching enzyme
124 AE001888 {glycogen operon |76,5 Deinococcus
23125 protein GlgX radiodurans
125 AE001888 [glycogen operon [37,8 Deinococcus
23/25 protein GlgX radiodurans
126 AE001888 |glycogen operon [72,8 Deinococcus
23125 protein GlgX radiodurans
127 AE001888 |glycogen operon (77,8 Deinococcus
23/25 protein GigX radiodurans
128 AE001888 [glycogen operon [69,1 Deinococcus
23/25 protein GigX radiodurans
' 129 AE001888 |glycogen operon |76,5 Deinococcus
23/25 protein GlgX radlodurans
. 130 AEQ001888 |glycogen operon [76,5 Deinococcus
23/25 protsin GlgX radiodurans
131 AE001888 |glycogen operon (71,6 Deinococcus
23/25 protein GlgX radiodurans
132 AE001888 |glycogen operon (77,8 Deinococcus
23/25 protein GigX radioduransv
133 AEQ01888 |glycogen operon {77,8 Deinococcus .
23/25 protein GlgX radiodurans
134 AE001905 |maltooligosyltre- [45,6 Deinococcus
23/25 halose trehalo- radiodurans
hydrolase
135 AE001805 [maltooligosyltre- [50,7 Deinococcus
23/28 halose trehalohy- radiodurans
drolase
136 AEQ004643 |probable glycosyl [38,9 Pseudomonas
23/25 hydrolase aeruginosa
137 AE004643 |probable glycosyl (53,8 Pseudomonas
23/25 hydrolase aeruginosa
138 AF002109 |putative isoamy- [71,2 Arabidopsis
23/25 lase thaliana
139 AF002109 |putative iscamy- |62 Arabidopsis
23/25 lase thallana
140 AF002109 |putative isoamy- {60,8 Arabidopsis
23/25 lase thallana
141 AF002109 |putative Isoamy- |62 Arabidopsis
23125 lase thaliana
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23/25 vum
148 AF201335 [maltooligosyl 471 Sulfolobus shi-
23/25 trehalose trehalo- batae
: hydrolase
149 AJ001208 (putative glycogen (82,7 Streptomyces -
23/25 debranching en- coelicolor
zyme
150 AJ133789 [cyclomaltodextri- {91 Alicyclobacllius
23/25 nase acidocaldarius
: 151 AJ133789 |cyclomaltodextri- 93,3 Alicyclobacilius
23/25 nase acidocaldarius
162 AJ133789 |cyclomaltodextri- (92,1 Alicyclobacillus
23/25 nase acidocaldarlus
153 AJ291603 |glycogen debran- (70,4 Rhizobium tropici
23/25 ching enzyme
1 154 AJ291603 |glycogen debran- |44,4 Rhizobium tropici
23/25 ching enzyme
165 AJ291603 [glycogen debran- [41,9 Rhizobium tropici
23/25 ching enzyme
166 AL157916 [putative glycosyl |60 Streptomyces
23/25 hydrolase coelicolor
167 AL355752 |secreted alpha- 93,5 Streptomyces
23/25 amylase/dextrinas coelicolor
e
158 AL356932 |glycogen 79 Streptomyces
23/25 debranching coelicolor
enzyme
159 AL356932 |putative glycogen |95,1 Streptomyces
23/25 debranching coelicolor
enzyme
160 AL512975 |glycogen operon (71,8 Sulfolobus
23/25 protein GlgX soffataricus
161 AL512975 |glycogen operon |75,3 Sulfolobus
23/25 protein GigX solfataricus
162 AL512075 |alpha-amylase 52,9 Sulfolobus
23/25 solfataricus
163 AL512975 |glycogen operon |68,8 Sulfolobus
23/25 protein GlgX solfataricus
164 AL512975 |alpha-amylase 50 Sulfolobus
23/25 solfataricus
165 AL512975 |glycogen operon (75,3 Sulfolobus
23/25 protein GlgX solfataricus
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167 AL512975 |glycogen operon [70,4 Sulfolobus
23/25 protein GlgX solfataricus
168 AL512975 |glycogen operon |72,8 Sulfolobus
23/25 protein GlgX solfataricus
169 AL512975 |alpha-amylase 62,7 Sulfolobus
23/25 solfataricus
170 AL512975 |alpha-amylase 50 Sulfolobus
23/25 solfataricus
171 AL512975 |alpha-amylase 50 Sulifolobus
23/25 solfataricus
172 AL512975 |glycogen operon |689,1 Sulfolobus
23/25 protein GlgX solfataricus
173 AL512975 [glycogen operon [75,3 Sulfolobus
23/25 protein GlgX solfataricus
174 AL512975 |glycogen operon |56,8 Sulfolobus
23/25 protein GlgX solfataricus
175 AL589708 (glycogen debran- |74,1 Streptomyces
23/25 ching enzyme coelicolor
i 176 AX063741 [putative ORF 72 Corynebacterium
23/25 glutamicum
177 D63343 maltooligosyl 62,9 Arthrobacter sp.
23/25 trehalose trehalo-
hydrolase
178 DB83343 maltooligosyi 62,7 Arthrobacter sp.
23/25 trehalose trehalo-
hydrolase
179 D78001 maltooligosyl 50,7 Rhizobium sp
23/25 trehalose trehalo-
hydrolase
180 D83245 glycogen de- 56,8 Sulifolobus
23/25 branching enzyme acldocaldarius
181 D83245 glycogen debran- |74,1 Sulfolobus
23/25 ching enzyme acidocaldarius
182 D83245 glycogen debran- {61,7 Suifolobus
23/25 ching enzyme acidocaldarius
183 D83245 glycogen debran- |[74,1 Sulfolobus
23125 ching enzyme acidocaldarius
184 D83245 glycogen debran- |80,2 Sulfolobus
23/25 ching enzyme acldocaldarius
185 D83245 glycogen debran- [69,1 Sulfolobus
23/25 ching enzyme acidocaldarius
186 D83245 glycogen debran- |70,4 Sulfolobus
23/25 ching enzyme acidocaldarius
187 D83245 glycogen debran- |71,6 Sulfolobus
23/25 ching enzyme acidocaldarius
188 D90900 glycogen operon 64,2 Synechocystis
23/25 protein GlgX sp
189 D90800 glycogen operon [64,2 Synechocystis
23/25 protein GlgX sp
190 D90%08 glycogen operon |55,6 Synechocystis
23/25 protein GigX sp
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210- 194 U18997 glgX 69,6 E. coli
211/2 _
5
210- 198 Y08256 glycogen operon {71,8 Sulfolobus sol-
21172 protein GlgX fataricus
5
210- 196 Y08256 glycogen operon {72,8 Sulfolobus sol-
21172 protein GigX fataricus
5
210- 197 Y08256 glycogen operon |58 Sulfolobus sol-
21172 protein GlgX fataricus
5 .
210« 198 Y08256 alpha-amylase 51,5 Sulfolobus sol-
211/2 pracursor fataricus
5
210- 199 Y08256 alpha-amylase 59,7 Sulfolobus sol-
211/2 precursor fataricus
5
210~ 200 Y08256 alpha-amylase 52,9 Sulfolobus sol-
211/2 precursor fataricus
5
201 Y08256 alpha-amylase 44.8 Sulfolobus sol-
36/38 precursor fataricus
202 Y08256 glycogen operon 70,4 Sulfolobus sol-
36/38 protein GlgX fataricus
203 Z74020 glgX 36,4 Mycobacterium
36/38 tuberculosis
204 Z74020 |glgX 74,1 Mycobacterium
36/38 tuberculosis
205 Z74020 glgX 77,8 Mycobacterium
36/38 tuberculosis
7 A20154 alpha-amylase 42 Baclilus amyioli-
24)26 quefaciens
8 AE006357 |alpha-amylase 44,3 Lactococcus
24/26 lactis
9 AF153911 |beta-agarase 60 Pseudomonas
24/26 sp.
10 AF153911 |beta-agarase 58 Pseudomonas
24/26 sp.
11 AF153911 |beta-agarase 59 Pseudomonas
24/26 Sp.
12 AF153911 |beta-agarase 60 Pseudomonas
24/26 sp.




10' 0& 10% 0&' ()-3!| & 10%0& ()- 3! ~& 10%00& () - 3ux3zX6{\ =! " S! 10%0& ()- 9! ~S!
10% o' 0& ()-9! " & 10%0& ()-! & 10%)0&' ()-N.10% o0& ()-1!010%0& ()-g36! z[ 9
\=11y93! 10%00& ()-"110% 0& ()-!| & 10%0& ()-3!k & 10%0& ()- 3! p& 10%0& ()
- 3" S 10% 0& W9 -@3/845&B1D% o0& () -! 5 10%00&' () - SFYMLO% PE&T/EP02YA%238 () -

1000 1000 1000!~"93! 10%00& () - HUUXzX9uS4$ HO5206PCT

10% 0& ()-!110%0& ()-!!10%08& ()-!!10%0& ()-° 9!10% & () I

91 10%t0#08& () - ( X*BPwW [ Mé$ 10% 1000 100009 -

1000! Y% 10%008&' ()- @} Y% 10%0& ()- @ | Y% 10%0& () - @ Y% 10%00& () - @BM! f
1109\ z\ & () - [S&FI0% &1§) - FYMETES® (Deta-dgiase () -|58098 & |P3eulBmonas
10% & ()-jrM | (110%\& ()-y! sp.
(110%\ & ()-y|[xI 10% \ &14) - 9|ARZDBOA3 |¢lphaSintylBes & @54 t  |[DRbhoti& ()- | h
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(1109%\ & ()-y#* N Hr<rSady, 1 16%32%56( secretagoabiaf ) - 79 Streptomyces

1 1094\ & ()-!" @j&a\ & () - @881004 & (Vaniage0oA &' ()1 i r ouz[lcpelieniorii 1094\ & () -
810% & () - S! x %ﬁé’% h\ & (8- L Lt éﬁ&@@@ﬁﬁ&' gemﬁfeﬁedlaim 69 1 ~ [Btrepiamyges ) -
6789FM b@ ! &1 PSS

(=)

AW V]t 04 ) oL 10\ coelicolor
. VA AY.35§956’ éecre’(ed’ alpha~ 7 [81 Streptomyces
24/26 amylase coslicolor
18 AL352956 |secreted alpha- 88 Streptomyces
24/26 amylase coelicolor
19 AL352956 |secreted alpha- 80 Streptomyces
24/28 amylase coelicolor
20 AL352956 |secreted alpha- |80 Streptomyces
24/26 amylase coelicolor
21 AL352956 |secreted alpha- 80 Streptomyces
24/26 amylase coelicolor
22 AL352956 {secreted alpha- 82 Streptomyces
24/26 amylase coelicolor
23 AX036894 |unnamed protein {54,2 Baclilus
24/26 product stearothermo-
philus
24 JO1542 alpha-amylase 42,9 Bacillus amyloli-
24/26 rotein precursor gquefaciens
; 25 LO1642 alpha-amylase 56,6 E.coli
24/26
\ 26 = |LO1642 alpha-amylase 52,8 E.coll
24/26 .
27 M13255 amyS 52,3 B.stearothermop
24/26 hilus
28 M13255 amyS 57 B.stearothermop
24/26 hilus
29 M13255 amyS 50,5 B.stearothermop
24/26 hilus
30 M13255 amyS 52,3 B.stearothermop
24/26 ' hilus
31 M13255 amyS 50,5 B.stearothermop
24/26 hilus
32 M18244 alpha-amylase 55,4 Streptomyces
24126 limosus
33 M25263 alpha-amylase 65 Streptomyces
24/26 venezuelae
34 M25263 alpha-amyiase o1 Streptomyces
24/28 venezuelae
35 U51129 amylase 85 Streptomyces
24/28 albus
36 Us1129 amylase 85 Streptomyces
24/26 albus
37 U75445 alpha-amylase 56,1 Bacillus sp, MK
24/26 718

38 U75445 alpha-amylase 54,2 Bacillus sp, MK
24/26 717
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40 X15752 cyclomaltodextrin  {33,9 Bacillus ||chen|-
24/26 glucanotransferase formis
41 X57568 alpha-amylase 64 Streptomyces
24/26 rigeus
42 X57568 alpha-amylase 56.4 Streptornyces
24/26 griseus
. 43 X57568 alpha-amylase 75 Streptomyces
24/26 griseus
44 X57568 alpha-amylase 452 Streptomyces
24/26 riseus
45 X57568 alpha~amylase 471 Streptomyces
24/26 griseus
46 X59279 putative alpha- 35,1 Anabasna
24/26 glucanotransferase variabilis
/hydrolase
47 X70255 alpha-amylase 43,1 Streptomyces
24/26 lividans
48 X70255 alpha-amylase 44 Streptomyces
24/26 lividans
49 Y13332 alpha-amylase 58,4 Streptomyces
24/26 Sp.
50 ¥13332 alpha-amylase 94 Streptomyces
24/26 sp.
: 51 Y13332 alpha-amylase 89 Streptomyces
24/26 sp.
! 52 Y13332 alpha-amylase 93 Streptomyces
24/26 sp.
53 Y13332 alpha-amylase 86 Streptomyces
24/26 sp.
54 Y13332 alpha-amylase 91 Streptomyces
24/26 sp.
55 Y13332 alpha-amylase 92 Streptomyces
24/26 sp.
56 Y13332 alpha-amylase 92 Streptomyces
24/26 sp.
Table 3: Temperature profile of the a-amylase from
HA1l
Temperature Activity relative to that at
[°C] 45°C
[%]
45 100
46,4 123
50,4 146
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1000 1000  Table 4: Hal3 amylase

The temperature profile (in analogy to HAll) and the

5 temperature stability after preincubation for 15 min
was determined. The remaining activity at 50°C in
100 mM Tris HC1 pH 8.6 was then determined.

Substrate conversion in the temperature gradients from
10 50°C to 69.7°C in the DNSS assay (Tris-HCl pH 8.6).

Temperature Percent activity remaining
50°C 100
51.4°C 110
95.5°C ‘ 139
60.8°C 118
66°C 98
69.7°C 41

Table 5: Temperature stability of the amylase domain
15 from HA1l3

Substrate conversion in the DNSA assay after

preincubation in the temperature gradient from 50°C to

69.7°C for 15 min, then substrate conversion at 50°C in
20 Tris-HC1l pH 8.6.

Temperature Percent activity remaining
50°C 100
51.4°C 97 .
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Table 6: pH stability of the amylases HAll and HA1l3

5 Substrate conversion in the respective buffer system in
the DNSA assay at 50°C for 15 min.

pH " Buffer Percent activity remaining
HA 11 HA 13

4,0 Glycine-HCI |60 80

4,5 | Glycine-HCI |59 96

50 Na-Acetate [110 107

8,5 Na-Acetate | 104 106

85 Tris-Maleats | 100 100

8l.6 Tris-HCI 64 99

10 Glycine- 41 83
NaOH

12 Glycine- 6 74
NaOH

10 Table 7: Effect of surfactants on the activity of
amylase HA 11
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Surfactants added Percent activity remaining
+0,05 % SDS 100
+0,10 % SDS 86
{+ 0,50 % SD8 66
+ 1,00 % SDS 49

Table 8: Effect of surfactants on the activity

amylase HA 13

1109% & () -m

of

Substrate conversion in the DNSA assay with 100 mM with

10 Tris-HCl pH 8.6 at 50°C for 15 min.

Surfactants added Percent activity remaining
without SDS 100
+ 0,05 % SDS 90
+ 0,10 % SDS 74
+ 0,50 % SDS 71
+1,00 % SDS 67

Table 9: Effect of bleaches on HAll amylase
15

Substrate conversion in the DNSA assay with 100 mM
glycine-NaOH pH 9.5. Preincubation at room temperature

under appropriate conditions is followed by further

incubation at 50°C for 15 min.
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0,05 % HyOy 99
+0,10% H202 87
+0,20 % H,0, 4
+0,35 % H202 1
+0,70 % Hy0, 1
Table 10: Effect of bleaches on HAl3 amylase
5
Substrate conversion in the DNSA assay with 100 mM
glycine-NaOH pH 9.5. Preincubation at room temperature
under appropriate conditions 1is followed by further
incubation at 50°C for 15 min.
10

Bleach Percent activity remaining
without H505 100

+ 0,05 % Hy09 81

+ 0,10 % HyOp 85

+ 0,20 % HoO9 80

+ 0,35 % Hy0p 68

+0,70 % H20.2 60

Table 11: Calcium dependence of the HAll amylase

Substrate

conversion

in the DNSA assay with 100 mM

15 Tris-HCl pH 8.6 at 50°C for 15 min.

Addition Percent activity remaining
2 mM CaCl2 100
1 mM EDTA 44
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Substrate conversion in the DNSA assay with 100 mM
Tris-HCl pH 8.6 at 50°C for 15 min.

5
Addition Percent activity remaining
2 mM CaCl2 100
1 mM EDTA 104
Table 13: Investigation of the washing performance
10
with bleach without bleach
CFTPCS26 |CFTPCS26 ([CFTPCS26 |CFTPCS26
without enzyme | 3.8 04 3,7 0,2
HA11 (S213) (7.7 3 9,4 : 45
HA 13(5,7 2 5,9 1,8
(S213Pb)
BAN 4,2 0,7 7,3 29
Termamyl 5,6 1,7 8,1 35




10% & ()- @10% & ()- @/ rS10! 010%08& ()- @3: 10% 0& ()-,10% o& ()- 10 10

10! " 31109 ()-9! 3'109& ()-9/ wJer S10! S *

10% 0& ()-!!10%0& ()-! 110%0& ()-'t!10%0& ()-!t! 10%0& ()-!p! 10%0& ()-Y
Z[\ } 0aS10! S@A09&/ §54171Doo 1000 1000!s-! 10%0& () - ° sPCH/EROLZ/1)4210
I's-110%08& () -

1 10% 0& ()-' z[ <aS10! S@0% & ()- S10% & ()-1""9110% - & () -1 SOPGHECT

L& ()-@10% & ()-!" @109KX& ()-V}[9+% 106 6! 10%& ()-!0!10%: & ()- @

10% & ()-"f110% & ()-S! “f!109& ()-S!f!10%& ()- SodBl

10!1°1°9110%-& ()-M010% & ()-T@ 10%%%ins - F3MLO% & ()-, 10% & ()- 10
100”"a; o} [ <B1

10! @! 10% &' () -1 @ 109%& () - | @ 10%&' () - SF10% & ()-10% & () -1" 9! 10%#& () - Nb) -
zI "P10@0% & () - A0 dycosyl hydrolase whose amino acid sequence

agrees at least 75% with the amino acid sequence

5 indicated in Seq. 1.

2. A glycosyl hydrolase whose amino acid sequence
agrees at least 80%, preferably at least 85%, 1in
particular at least 90%, particularly preferably at
10 least 95% and very particularly preferably 100% with

the amino acid sequence indicated in Seq. 1.

3. A glycosyl hydrolase whose amino acid sequence
agrees at least 50% with the amino acid sequence

15 indicated in Seqg. 2.

4. A glycosyl hydrolase whose amino acid sequence
agrees at least 60%, preferably at 1least 70%, in
particular at least 80%, particularly preferably at
20 least 90% and very particularly preferably 100% with

the amino acid sequence indicated in Seq. 2.

5. A glycosyl hydrolase whose amino acid sequence
agrees at least 60% with the amino acid sequence

25 indicated in Seq. 3.

6. A glycosyl hydrolase whose amino acid sequence
agrees at least 70%, preferably at least 80%, in
particular at least 90%, particularly preferably at
30 least 95% and very particularly preferably 100% with

the amino acid sequence indicated in Seqg. 3.

7. A nucleic acid coding for a glycosyl hydrolase
whose amino acid sequence comprises a part which is at
35 least 70%, preferably at least 80%, in particular at
least 90%, particularly preferably at 1least 85% and
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very particularly preferably 100% identical to one of

the amino acid sequences indicated in Seq. 1 to 3.

8. A nucleic acid which «codes for a glycosyl
5 hydrolase and whose nucleotide sequence agrees at least

75% with the nucleotide sequence indicated in Seq. 4.

9. A  nucleic acid which codes for a (glycosyl
hydrolase and whose nucleotide sequence agrees at least
10 80%, preferably at least 85%, in particular at least
90%, particularly preferably at least 95% and very
particularly preferably 100% with the nucleotide

sequence indicated in Seq. 4.

15 10. A nucleic acid which <codes for a glycosyl
hydrolase and whose nucleotide sequence agrees at least

50% with the nucleotide sequence indicated in Seq. 5.

11. A nucleic acid which codes for a glycosyl
20 hydrolase and whose nucleotide sequence agrees at least
60%, preferably at least 70%, in particular at least
80%, particularly preferably at least 90% and very
particularly preferably 100% with the nucleotide
sequence indicated in Seq. 5.
25
12, A nucleic acid which codes for a glycosyl
hydrolase and whose nucleotide sequence agrees at least

60% with the nucleotide sequence indicated in Seqg. 6.

30 13. A nucleic acid which codes for a glycosyl
hydrolase and whose nucleotide sequence agrees at least
70%, preferably at least 80%, in particular at least
90%, particularly preferably at 1least 95% and very
particularly preferably 100% with the nucleotide

35 sequence indicated in Seq. 6.
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conservative amino acid exchanges from a glycosyl

hydrolase as claimed in any of claims 1 to 6.

5 15. A glycosyl hydrolase whose amino acid sequence
comprises a part which is at least 96%, in particular
at least 97%, preferentially at least 98%, preferably
at least 99%, particularly preferably 100% identical to
the consensus sequence of SEQ ID No. 308, in particular

10 over the partial region corresponding to positions 13
to 71.

16. A glycosyl hydrolase whose amino acid sequence
comprises a part which is at least 96%, in particular

15 at least 97%, preferentially at least 98%, preferably
at least 99%, particularly preferably 100% identical to
the consensus sequence of SEQ ID No. 307, in particular
over the partial region corresponding to positions 13
to 101.

20
17. A glycosyl hydrolase whose amino acid sequence
comprises a part which is at least 92%, in particular
at least 94%, preferentially at least 96%, preferably
at least 99%, particularly preferably 100% identical to

25 the consensus sequence of SEQ ID No. 305, in particular
over the partial region corresponding to positions 9 to
115.

18. A glycosyl hydrolase whose amino acid sequence
30 comprises a part which is at least 92%, in particular

at least 94%, preferentially at least 96%, preferably

at least 99%, particularly preferably 100% identical to

the consensus sequence of SEQ ID No. 306, 1n particular

over the partial region corresponding to positions 9 to
35 113.
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19. A glycosyl hydrolase whose amino acid sequence
comprises a part which is at least 92%, in particular
at least 94%, preferentially at least 96%, preferably
at least 99%, particularly preferably 100% identical to

5 one of the amino acid sequences indicated under SEQ ID
No. 7 to 56, in particular over the partial region
corresponding to positions 9 to 113 according to the
consensus sequence of SEQ ID No. 306.

10 20. A glycosyl hydrolase whose amino acid sequence
comprises a part which is at least 92%, in particular
at least 94%, preferentially at least 96%, preferably
at least 99%, particularly preferably 100% identical to
one of the amino acid sequences indicated under SEQ ID

15 No. 7 to 56, in particular over the partial region
corresponding to positions 9 to 115 according to the
consensus sequence of SEQ ID No. 305.

21. A glycosyl hydrolase whose amino acid sequence
20 comprises a part which is 96%, in particular at least
97%, preferentially at least 98%, preferably at least
99%, particularly preferably 100% identical to one of
the amino acid sequences indicated under SEQ ID No. 107
to 205, in particular over the partial region
25 corresponding to positions 13 to 71 according to the

consensus sequence of SEQ ID No. 308.

22, A glycosyl hydrolase whose amino acid sequence
comprises a part which is 96%, in particular at least
30 97%, preferentially at least 98%, preferably at least
99%, particularly preferably 100% identical to one of
the amino acid sequences indicated under SEQ ID No. 107
to 205, in particular over the partial region
corresponding to positions 13 to 101 according to the

35 consensus sequence of SEQ ID No. 307.
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35. An oligonucleotide, in particular a PCR primer,
20 having one of the sequences indicated in SEQ ID No. 309
to 316.

36. The use of a nucleic acid as claimed in any of
claims 7 to 13 or 25 to 34, or of an oligonucleotide as
25 claimed in claim 35 for identifying and/or isolating a

novel glycosyl hydrolase.

37. The use of a glycosyl hydrolase as claimed in any
of claims 1 to 6 or 15 to 24 for fusion or linkage to
30 another protein, in particular for developing a novel

enzyme.

38. The use of a nucleic acid as claimed in any of
claims 7 to 13 or 25 to 34 for fusion to another

35 nucleic acid, in particular to develop a novel enzyme.
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44. A host cell as claimed in claim 43, characterized

20 in that it is a Gram-positive bacterium.

45, A host cell as claimed in claim 44, characterized

in that it belongs to the genus Bacillus, preferably

the species Bacillus licheniformis, Bacillus
25 amyloliquefaciens, Bacillus subtilis or Bacillus
alcalophilus.

46. A host cell as claimed in claim 42, characterized
in that it 1is a eukaryotic cell, in particular one
30 which modifies the produced protein post-

translationally.

47, A method for identifying and isolating new
glycosyl hydrolases, characterized in that

35 a) metagenomic DNA is obtained from various habitats,
b) the metagenomic DNA is subcloned into a suitable

cloning system, and
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fragments generated in accordance with claim 48.

51. The method as claimed in claim 48, characterized

20 1in  that glycosyl hydrolase-specific PCR primers
selected from those listed in Table 1 are employed,
preferably those selected from the primer pairs GEX
24/26 and GEX 23/25.

25 52. A washing or cleaning composition, characterized
in that it comprises a glycosyl hydrolase as claimed in

any of claims 1 to 6 or 15 to 24.

53. A composition as claimed in claim 52,
30 characterized in that it comprises from 0.000001
percent by weight to 5% by weight, and increasingly
preferably 0.00001 to 4% by weight, 0.0001 to 3% by
weight, 0.001 to 2% by weight or 0.01 to 1% by weight,
of the glycosyl hydrolase.
35
54. A method for cleaning textiles or hard surfaces,

characterized in that a glycosyl hydrolase as claimed
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56. The method as claimed in claim 54 or 55,
characterized in that the glycosyl hydrolase is used in
a concentration of from 0.0005 to 20 mg per 1,
15 preferably 0.005 to 10 mg per 1, particularly
preferably from 0.005 to 8 mg per 1 of wash liquor.

57. The use of a glycosyl hydrolase as claimed in any
of claims 1 to 6 or 15 to 24, preferably in a washing
20 or cleaning composition as claimed in either of claims

52 or 53 for cleaning textiles or hard surfaces.

58. The use as claimed in claim 57, characterized in
that the glycosyl hydrolase is used in an amount of
25 from 0.01 mg to 400 mg, preferably from 0.02 mg to
200 mg, particularly preferably from 0.02 mg to 100 mg.

59. The use as claimed in claim 57 or 58,
characterized in that the glycosyl hydrolase is used in
30 a concentration of from 0.0005 to 20 mg per 1,
preferably 0.005 to 10 mg per 1, particularly
preferably from 0.005 to 8 mg per 1 of wash liquor.

60. The use of a glycosyl hydrolase as claimed in any
35 of claims 1 to 6 or 15 to 24 for treating raw materials
or intermediate products in the manufacture of

textiles, in particlar for desizing cotton.
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for the production of ethanol, characterized in that a

glycosyl hydrolase as claimed in any of claims 1 to 6

5 or 15 to 24 is employed therein.

62. The use of a glycosyl hydrolase as claimed in any
of claims 1 to 6 or 15 to 24 for producing linear
and/or short-chain oligosaccharides.

10
63. The use of a glycosyl hydrolase as claimed in any
of claims 1 to 6 or 15 to 24 for hydrolyzing
cyclodextrins.

15 64. The use of a glycosyl hydrolase as claimed in any
of claims 1 to 6 or 15 to 24 for releasing low
molecular weight compounds from polysaccharide carriers

or cyclodextrins.

20 65. The use of a glycosyl hydrolase as claimed in any
of claims 1 to 6 or 15 to 24 for the manufacture of

food products and/or food ingredients.

66. The use of a glycosyl hydrolase as claimed in any
25 of claims 1 to 6 or 15 to 24 for producing animal feed

and/or animal feed ingredients.

67. The use of a glycosyl hydrolase as claimed in any
of claims 1 to 6 or 15 to 24 for breaking down starch-

30 containing adhesive bondings.

68. A method for temporary gluing, characterized in
that a glycosyl hydrolase as claimed in any of claims 1

to 6 or 15 or 24 is employed therein.



