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relates to_new gl ycosyl hydrol! l anylolytic activity and to the 5
nucl ei ¢ ac?‘&’soégagﬂé"f or these gl ycosyb* hydrol ases, tRET/EBRCE bt nmet hod
for identifying and isolating new glycosyl hydrol ases fr%%é}gﬁgom C
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t hese, washing and cl eaning conpositions with such 10 enzynes, and

Gycosyl hydrol ases T epr csdfaw @lrasyl verdeobnoep. of C“'eﬁiymmmﬁmmﬂl\\n\llllli
ates, or
¢

hydrol yze gl ycosidic |inkages between two 15 or nore carbohyLr* o
bet ween a %gr bohydrate and . a non-car bohi/dr ate function. d ycosyf®®
hydrol ases 8f paPffealhr iHYRIr1ar ancelaelhini dab i Mest estdlac@ste

a- anyl aseshfyBr€lades2. hhvillg Z&mywhé THt hydr elorzeriayl, 4394 ycesi ditg,d i nkages,

whi ch e 2d in.the interior of polynmers, of starch and starch-1ike

pol yrreraf'{s, éggﬁggg a%&rd@excaorrpllne? W1 82'3,3% agrr)ny%%@éfi EYGFOéF‘?@égerEO to form

dextrins afAd FER;sdst amehbddol fgosdcelmdrifdesng They at €o haohggt hewost 25

mportant g yablythe noapyTendd | Th2ed | pekidustiv, There ate,tvg reasons
Y. ny \dl

for this: firstly they are usually i Ke m _substrate-de‘afl goenzymes,
rel eased bY2Ri-EBHBoPEERILEAS M sttie adurarihittaigl oeeli thersoft hamankgey can be

obt ai ned oenhtbe,i ndushiha! seal ecB0amihl ceBRppbaticvehy | iLthe effert by
fermeritoat i on_and purl_iH%i cation fromthe culture nmedium Secondly, anyl ases
are requi red?¥8rsa it FRAGESEPTEIMS cBELBRES and MeTwibe usewstri al
use of a-aaykasé psrincther3bnpeeddcti on of glucose syrup. O her uses are,
for exanple, that as active conponents in washing and cleaning

conpositions, for the treatnent of raw
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 a-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 B-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 little 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 uses are, for
example, that as active components in washing and

cleaning compositions, for the treatment of raw
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textile manufacture, for the production of adhesives or fot#l {une 2806ducti on
of sugar-containing food products or food ingredients. 5 One exanple of an

anyl ase which is enployed particularly intensively in jndusjry is the

a- any| ase W& 0394477 us licheniforms, which is. sW'%%%quéllzf\bQ/ozyrres
A/'S, Bagsvalrd, Denmark, under the proprietary name Ter ngmdddpcT The

anyl ase obtained fromB. subtilis 10 or B. anyloliquefaciens and di scl osed
in US patent US 1 227 374 is narketed by the sane conpany under the nane
BAN(r). This anyl ase nolecule, and its near relations, have 15 been

further d&fdiedged s nihupr®¥rblke i RIBRERGRYETRMI ERT dite RIRSBIFtOrPR He obj ect  of
optim zi nggnMditvddhe ai drefr vRei opisod@tecsharcbi owag watormgidigqt i ons,

their enzymatic operties_for specific applications. Such optimzations
may rel at eé/qoéi per«%‘tﬁPtes t%rt%%oiub‘gqlf% Jee'%)QSpeci ficities, the stability of
the enzyne under various reaction conditions or the enzymatic activity
itself-E@ |l e f ch imizati i.ch- be . pent] e the
foll ovmsng p;g(;p_efetxy%mrpﬁ‘;]%t_s?ﬁt Eg]aé4lo%gglg§!ef orwgﬁéé(.hsi z}%‘é oéf i%ec%l es and
25 WD 96/ G2E33 AL nky t hatengasrdet iloh dhdysireh.1si ke devalpbreat s whi ch

consi st menely OBs-PPILE ZatbRBA i ebrARkY awhewnknqwn stigidiing; engymes are
possibly restricted in the results which can be 30 achi eved, an intensive

sear ch i s NOHaHE DT €S i nBaparaFfiel PERBREKe PO STorpis TP YRS from
other natdanéd Seuner§1®Thase Whheghabavebheamddentohi &l asebtilis

st ar ch-cl eavi enz for exanpl e from Pi. el obact er eudonpbnas and
Thor vt SR PARTRR e G SRR B TERSRRE Shn TR TGS T o
636 693 A2)S loriss7 4t he samietpde byr crhdRhsawobi gompaAntyhroliEat ethe _
Brevi bact g[i 3¢ M crococcus (EP 0.628 630 A2), from

This amylase molecule, and 1its near relations, have
15 been further developed in numerous inventions which
| were based on the object of optimizing, with the aid of
various molecular biological modifications, their
enzymatic properties for specific applications. Such
optimizations may relate for example to the substrate
20 specificities, the stabiiity 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 1in the results which can be
30 achieved, an intensive search 1is taking place 1in
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 A2), ones
of the same type from Rhizobium, Arthrobacter,

Brevibacterium and Micrococcus (EP 0 628 630 A2), from
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94/ 19454 A2) and Sul fol obus for the |iquefaction of starch2hfurng2R6
tenperatures, or strongly acidic reaction conditions (EP O 727 485 Al and
WD 96/ 02633 AI; . _Anyl ases for use at al kaline pH 5 values have been found
in Bacill Lféos%./?w%z/zasw Al and WO 97/ 00324 Al ) PCTHERA3d 430 heir | ow
sensitivity to washing conpositions, other anyl ases fromH\()%rziO%Lg,%T Baci |l |'i
(EP O 670 367 Al) are suitable for use in washing or cleaning
conpositions. 10 Further optim zations3of enzynes isolated from natural

sources for the respective area of agzgcléi cation can be carried out for
exanmpl e byPrispeedrds bl®Pog?tAal 94t hdtld) (drd exahprkokiss i fayS 5bR1673 or

WO 99/ 20768; fhd £ Q&+ bY¥n15 HhenkeakcRodifd cakiigns (R Fg0L3dd4 ) . othe patent
application 99/ 43793 Al, for exanple, descCribes a further devel opnent

of the knoWh™RBY&HyI2G-Lhfy| BSACL18 M TR FEQNF n EFqulnde Thet $red INovany !
and known amgcwadexérdm6gBuaanat rangl esases(XCGIases): asEkalihézem 20

therein to nstruct ith the aid. of |.ecul ar _bi ol ogy,.t Lgues, a
mul ti ttr%de %%P?%aggc‘férr\gee?ul%%gn#hégeégg:&%lﬁsses%’- any’ aggég&ﬁgh éﬁdi ti onal
CGTase- speaidli #0 cOhsehdis déquefremdoxes) tdred of uhowi seesdtivicgnversel y,
CcTases With adeliti falechBlans HG 28chitact Lapsatubi calodl wazagylases, or
chineras of the two ~nol ecul es. The point of this developnent is to
optimze RRGAME fSEPt He§dOapll’i @i oriste Theuhiedbbnazyhes desfvednfromthe

optim zat i wasefingnewnc138Anghycesmbolydridmases and, in particular, anylases
ar e, y their nature, limted in their properties because they represent

| ocal 1 ptima in the "fitness | andscape" of glycosyl hydrol ases. In order
to find fuFtheher ppsdiilzatdvers beft enzyhesaliapidted i fros pacagsary to 35

start fronégﬁPgésogéyr%ﬂeegégggétwggﬂ%fgéhg% application can be
carried out for example by molecular biological methods
(for example as in US 5171673 or WO 99/20768 Al) or by

15 chemical modifications (DE 4013142 Al). The patentr
application WO 99/43793 Al, for example, describes a
further development of the known Novamyl® a-amylase.
Similarities 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 is to optimizé

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 represént such a local optimum, or can be

optimized with reasonable effort in the direction
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PCT/ EPO2/ 14210 HO5206PCT - 4 thereof. However, the finding of new

gl ycosyl tr, %f/&fﬁ%%"’m ch may be such original enzygfé%%ggy%?gggf by t he

route of classSi‘cal "mcrobiological screening, the i i ned
strains. However, 5 nore than 95% of all occurring m croon@gapospsrcannot be
cultivated, so that the new glycosyl hydrolases occurring in these

m croorgani sns, including the anylasés, have not to date been accessible

to char actt erization. cc- Anyl ases_ar e typj%cal l% rmnorre%i C . enzynes with
a ol ecul AFF W ght of BB E5 kDa. *Hfie centtaf4nmi n “has an"8¥(3 barrel
struct ur e {INdMhartreinsfshiades wiotohdmay te tshelcurriesninst atezeheknow edge,
r epr esent i no i desp pr gtei i i T k r

protein stsrre;%dl%%sn’si z)?swgﬂ%i nigg_gﬁ cggsfe @%%ﬁ%ﬁ?c;Hs?{_“'é%%blgf?@%ggat ed
sheet segriEmtee(i® shebesisthiaiogecod | definedr sariedgsseqgiievereand fol d

three-di mpsionaldy ¢ SHCHIR Weruhahd ke (i patedhshestsoar gedi sposed
in 20 the formof a circle in parallel orientation and are surrounded by
the a-hel iCESOREHY ouPSi dét.hegthe ERZy et §E altvereyli s prdbabpyederi ved
from am nocaottinesi dues s edh ame dragatgthiadmd he €nicenmiing etde 25 of

t he indivi duaﬂa hel i ceﬁaand (ﬁ%-@l e%toed 8Q%et s., For the exanpl.e of the

anyl ase koW Hs" Ter miAyE fronT BaSH | 1 O8 Fi cHEHTH or ACSESPHE Eimi nbCaci d

resi dues arletdwetemispricaaite 231 (general base catal yst) and glutanmate 261
30 (gg@eral acid catalyst). The residue Asp 328 which was originally

regarded as general acid catalyst is, according to recent investigations,
attri but e WAL aFes estERt | BYPIARLd¥ncROBPmeFd | @nAwRast i¢itBndRti ons in

the activenSlddulddr hBeghtedgluaboattC 58S xph0! @ MRleitral domain
has an a/f barrel étructure (TIM barrel) which,
according to the current state of knowledge, represents

15 the most widespread protein—folding.motif. The linear
protein strand consists of in each case 8 a—helicés and

8 P-pleated sheet segments (f sheets) which occur in
alternating sequence and fold three-dimensionally in

such a way that the PB-pleated sheets are disposed in

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 is,
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.




35 His 210 are thought to be involved in the binding of the substrate. or
further factors such as, for exanple, 2 Ca ions. 21 June 2@béunog906

03/ 054177 PCT/ EP02/ 14210 HO5206PCT 5 Besides the actual anylases, further
enzynes are included in the anylase superfamly, for exanple a-1, 6-

gl ucosi das¥Q, 08¢eB&¥&Xtri n gl ucanotransferases 5 ( CGPETLEPO2i/ddampl ases,
neopul | ul anases, gl ycogen debranching enzyne, dextran gl%ﬁgéigg% s and

gl ycosyl transferases. The substrate binding specificity, PeR 8t er s
widely 10 in sone cases, is brought- &out by protein | oops which are
inserted between particular structural elenments and formrelatively small

i ndependent domai ns. Thus, a B domain exists and is di sposed between 13- 15

pl eat ed shgetsadsandnhel ixcialt SAPPELSSS | k408 Lase., 9 8zamylases, and
a-1,6-gluc05|ga es and cycl odextrin® gl ucanotransterases ases) cl osely

rel ated t hePet89edapPr SRPmaeIhR SE0 SIRST ikl e, Bk awgmaleoa-as 6-f or

exanpl e, igltbestassesf gl ucansydevreRehing enzygescaR8t ¢QARRkL$Es€40 am no
aci ds @ges Mac G egor issat, M Sierks and B

en .M LE A B. .
Svensson: Peé?%?%ﬁy’andlépfgg&gﬁﬁﬁébraﬁgﬁﬁﬂﬁtﬁﬂgﬁ%ﬁ%ﬁﬁhingglEHEQﬁﬁs", J. of
Protei n Chéebsénghingl uneed2ympp. 79dex885n 1993)ucd5idabkukt her adamai ns are

di sposed at;thesGr i LAk pUS,s8Uch as the C domain in all enzynes and one or
nor e furtﬁ%r§D S%i E g%na?ﬁg for exanple in CGrases). These are |ikew se

attributed with involvenent in substrate 30 binding. Despite this o
general |y shai babssbauet Bi8dihie spRAUENGE c ol gy of rkbes! i ngay protein

strand varies widely, nmmking it extremely difficult to define
char a (%rié?iéome cases, 1s "brought about by protein loops which
are inserted between particular structural elements and

form relatively small independent domains.

Thus, a B domain exists and is disposed between B-
15 pleated sheets 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). B
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 in CGTases). These are
likewise attributed with involvement in substrate
30 binding:

Despite this generally similar structure, the  sequence
homology of the 1linear protein strand varies widely,
making it extremely difficﬁlt_;o define characteristic
35 sequence segments as probes which could be used to

search in an efficient manner for new amylases.
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PCT/EP02/14210 HO5206PCT 6 Structural elenments responsible for the

fol ding nma 0 _be formed without honology in the primary structure.
Thus, the Z%§4¥76n18a0|llus li cheni fornis and B&&/EPQ2/14210
anylollquefaC|ens are nmore 5 than 80%identical. By contrggt, %Q%Thonnlogy
over all anylases of bacterial, animal and vegetable originis Tess than
10% (Nakajima et al., Appl. Mcrobial & Biotechnol., volume 23, pp. 355-360
(1986)). 10 Further TIMbarrel proteins are, despite an identical

prot ei n- f oF BFWGE WF3 Lictalrne oS | grageroTHorl DgdiEr | iFheny fodalingThusy prot ei ns

having |it41&osi Bl aridymdd t RLERoAE %M@épgylﬁay t{}?é/erw%s%g di spl ay
closel related_enzym c 8 tivity as long as there is a

an identic
simlar pr%ilé AEYBT di ng |5‘éd rern BRE thé IpTi at efroc“bpol Bgréalus _
di sposi ti ohi.chdn thoisinecessaBycl blusheamgbd Bl §hié La&@8AEI Qke OfokBe ani no

acid resi ol It tated. in t hat the are
gr eat %pro %%sgﬁﬁ ?é%h¥§n L I%? ﬁgﬂyé?y%bs h h?ﬁ?%!ﬁéﬁé Poth 2@ ége to the
i npossi bi lanylategubrti \k&tdmu‘grlmhy asimiadr omaganesmawilecmzpr@ﬂucésgl ycosyl
hydr ol ases; ofs petshti abe |ntg5Q§51mgnde4ueE;p theﬁgéien ALy gggﬁt has

sequence honDI %%nwnthln the famly of ycosyl F ol ases.
395’

sur pri si ngPyPbRERN e bundve e nédr gPyeo 3ﬁ9dré9§§é§ -can be characterized
by screenlng DNA from environmental sanples, so-called nmetagenom c DNA,
and 2 ed | n i ndu trlalkg.utilizablg manner. 35 NUtuaIIi

i ndep ﬁd E& %Et 'fQQﬁfégegﬁﬂ thvertin J8FB tRerdt o SPhéCAdW

glycosylInﬂbtﬁrﬂﬁﬁpldWm@hsaractdebaihﬁﬂ longbe $egisanremUds Sihngny
her ei naftevga)y.nder t he

Thus, proteins having 1little similarity in terms of
15 homology may nevertheless display an identical or
closely related enzymic activity as long as there is a
similar protein-folding pattern and the appropriate
topological disposition, which is necessary for the
catalytic - reaction, of the amino acid residues

20 involved.

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
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identification numbers (Seq. 1d.) 1, 2 and 3, glycosyl hyd?blse)0@hi ch
are substantially honmol ogous thereto, and glycosyl hydrol ases which can be
obtained fromthose described by sequences 1 to 3 by 5 conservative am no
acid exchaWNge83/PBARAGr aspects of the invention ar ECAUEPSRY 14@1ds (DNA or
RNA) which code for one of the aforenentioned gl ycosyl égs; %%
expression in the form"at |east X% hereinafter 10 nmean G T 100@6

i ncluding the extrene values of X and7 00 and all integral and
non-integral percentages in between". A protein neans for the purposes of
the presenseqisnappliideattiign ca tpolny membydi £h(8sqcofgosed ,0f2 t hadnat,ur al

' d ti.al l oSt S |n nost
am no acl dg1yhasyd SURRIANIIA landineat Syl e and, ASRUTBY

cases a threb structure to exercise its 90t he
present appPPE&EPon anchd 1 v sitlotley degbases natdcll Iq/arod@@r pbﬁglmeeim no

acids are zgoﬁles:ctgr@é@d Q)ésbh}@bleatferlﬁ ti Cg@;}déﬂ—;d.@@d Ijl a?lgoﬁ jae';)trbg{ o (r:]odes.
An enzyme neans fo ose presen applica

whi ch &xer EPEBSTE2pAVEi @E‘Péf % &&?g}ﬁrl%ﬁs'f uRBEE gﬁr ASRYSYF KYdr ol ases
means protehes1mheoh1bmda®baaecgby©0$dmdsI@meg@ﬁ Rﬁmefehﬁed cod

i ndustri al i r{an 'y are tlc roteins or
enzymes ha%?ngggg gﬁyﬁh?y¥?§§¥#ﬁﬁﬁglon gt |§ltg%§§Vy € which

hydrol yze a-1,4 30 glycosidic |inkages of polysaccharldes especially

those |inkages doad ot nlhhetﬂ@t Gorp Oft hfea%’ &ﬁ%CHékhﬁﬁaftEQ‘ay are

also referred to_as a-1,4 lases (E.C. 3.2.1 for ases.
35 Nuﬁ@rod@e%FﬁteKﬁsthé08Podﬂ€é&d&§gsdjEMQKﬁfe%ﬁeﬁ@b@@$n§f X. éndtogether

with a sigpab peplidel Theedmiit eanbihatormeanse §Rg1 NdErdiialgdar inof the
protein 21bJEne 2006

A protein means for the purposes of the present
15 application a polymer which is composed of the natural
| amino acids, has a substantially linear structure, and
assumes 1in most cases a three-dimensional structure to
exercise its function. In the present application, the
19 proteinogenic naturally occurring L-amino acids are
20 designated by the 1nternatlonally used 1- and 3-letter

codes.

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 interior of the
polysaccharides. They are also referred to as a-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 8 whose function is usually to
ensure exportation of the produced protein fromthe produc?h§ieedd96i nt o
the periplasmor the surroundi ng nmedi um and/ or correct folding thereof.
Subsequently, the signal peptide is 5 under natural conditions cleaved off
t he renmi r?i¢1903,£)¢5)‘!b771 by a signal peptidase, so thaPCTAEBOR/DERIN
exercises its actual catalytic activity without the ini thﬁgﬁé Eﬁisent
N-term nal am no acids. 10 For industrial applications, P

peptides, i.e. the enzynes processedsgafter production thereof, are
preferred because of their enzymatic activity to the preproteins. 15
Propr ot ei nthese Fnactive psecmsdrlsy ofoproseires.exfuetairiesursdr sheher eof

having a g}a0alcS@AYenee. e c1&her{Rd 085, P8 AR 0RLRY el g oNuphgiC act ds

mean for the purposes of the present 20 app I cation ecul es which
are natur ¢ Rbapbsedr dihquceoreeedingd @@@Wmasanﬁf@rrratibénecérrl ers

and whi chf&miﬁl Orthtell%df' negﬁb@@t;u@n@q'yd Sﬁﬁée%r{ﬂ plepllides 95 enzynes.
They singl e strand

y e formof a  single st
conpl gﬁent%ﬂ Ifo R 4 '?ﬁl‘%l%%‘?%ﬁd %?a‘&?da BBEbI Eggt r BB RSP I ol ecul ar
bi ol ogi calpopesat i tys, aprsafcﬁfaelncpepslglla\ser) t eot hthathuelhaisc pebde DNA, as the

natural |y d bl infQrmti rri.er. _ln.contrast
pr oduced t%@éfc1$]é§ ]tetst h%cl%n\rfr’gnt %%r?%ﬁﬁtalcnataﬁrtélmtﬁvi ‘P%EHSHFR[\E}&% 30 as,
for exarrplléllﬁmhhy expeest NMy-terninghi enine whydsRNA nol ecul es essenti al
to the inventi on Iikevvi se represent. enbodi nents of the present invention.
In the case of he_ -sequences of the two 35 conplenentary strands in

all thPee %"ssiLBﬂBSFééaﬂng"pr]#&r‘?éslanﬁreaElhec&@éuﬁﬁstP%Jt%ﬁ@n in€eo account.

Account nusd alrsomess t pkerlfsddie sffaetr t Babqdickiienentheeder, 215 June 2006
WO 03/ 054177 FCT/ EP02/ 14210
red because of their enzymatic activity to the

preproteins.

15 Proproteins are inactive precursors of proteins. The
precursors thereof having a signal sequence are

referred to as preproproteins.

Nucleic acids mean for the purposes of the present
20 application the 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 is given to the
nucleic acid DNA, as the naturally more durable
information carrier. In contrast, aﬁ RNA is produced to
implement the invention in a natural environment such
30 as, for example, in an expressing cell, which is why
RNA molecules essential to the invention likewise

represent embodiments of the present invention.

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

must also be takeh of the fact that different codon



HO5206PCT 9 triplets may code for the sane am no acids, so that a
particul ar amino aci d sequence can be derived froma plura?l {ypect006

di fferent nucl eotide sequences which may exhibit only little identity
(degeneracy of the genetic 5 code). In addition, different organisns
exhibit dNPf@3Las4E77n the usage of these codons. FRCT{ERG2/142BS0NS, both

am no aci d sequences and nucl eoti de sequences nust be m@bjg‘?@g LN
consideration of the scope of protection, and indicated ¥¢He

sequences 10 are in each case to be-regar ded only as an exanple of coding
for a particular amno acid sequence. The information unit corresponding to
a protein ¥sipleos mefeosid tooasthensaier dmiem@uapdses eb ttheatpr@sent 15

nvent i on. pA-skibl ed RRssen 45 able bt hods genesal |y knqun,, nowadays.

such as, for exanple, chenica %nt hesi's or polynerase chai i Fealti on
(PCR) in c%%‘f%%ﬁbn% i e seahdarelesttickes sfduohees| ahigholrgy and/ or

protein cherisitYyont e Di@@@ée1a@nfttibe8($ie%;e91feﬂéW%MeaQ§’é ti@m no acid
sequencges th corr ond I?]ﬂ nucl ei c s as far "as the conpl ete genes.

Such tho%l% e dildtl 088¢ ton: exaﬂﬁ%gelrﬁthe ®£‘é§<i‘k%‘HSdere>BPd%h"em e",
Spekt rum Zﬁlﬂkaﬂmmss:ham Vehtagisdips | olf, 989 \wdores.l, FER. Rfse 271 and

vol une 2, 22 t on t he nucl eoti de sequence |jke those
whi ch can & %g%ugh Ot ou%‘n?};lb e%g%%l esﬁﬁuﬂcﬁgds a(ﬂ‘ds gﬁ“ﬁo %r bi ol ogy
known per Seq@eRCeef é!rqréﬁd e adneduagleidond n Depeaﬁﬁegabmohheoflattme of the
al terati ongcofoyp ﬁi‘@f‘@&€§oﬁr e dal & Tn'dﬁ%at'e@is%rutdl%tqr c?} ddmtdon

nmut atigns or those in which different genes or part es are fused
t oget h8r (¥F0f +1i REFD GsSe %ﬁ’e §eA&9I3% dag a?m]dhsaSThé reeclaer\pdm @f gani sns

are referresdimg asor Mt si cdher PARL8bNacder s¥gdehit@m nut at ed nucl eic
acids are referred to as variants. Thus, for exanple, 21 June 2006 WD

03/ 054177 PCT/ EPO2/ 14210
The information unit corresponding to a protein is also

referred to as gene for the purposes of the present

15 invention.

A skilled person is able by methods generally known
nowadays, such as, for example, chemical synthesis or
polymerase chain reaction (PCR) in conjunction with

20 standard methods of molecular biology and/or protéin
chemistry, to prepare on the basis of known DNA and/or
amino acid sequences the corresponding nucleic acids as
far as the complete genes. Such methods are disclosed
for example in the “Lexikon der Biochemie”, Spektrum

25 Akademischer Verlag, Berlin, 1999, volume 1l, pp. 267-
271 and volume 2, pp. 227-229.

Alterations in the nucleotide sequence like those which
can be . brought about for example by methods of
30 molecular biology known per se are referred to aé
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 variants. Thus, for example,



HO5206PCT 10 deletion, insertion, substitution nutations or fusions |ead
to deletion-, insertion-, substitution-nutated or fusion g@hdsnaZ6 at the
protein level, to corresponding deletion, insertion or substitution 5
variants or fusion proteins. Fragnents nean all proteins or peptides which
are smal | 8P PR4R5A47"0r al proteins or those which cOrBGRREAR/142X®npl etel y
transl ated genes and can for exanple al so 10 be obtai ned %M?%ﬂﬁ%£ I1y.
They can be assigned to the relevant conplete proteins on the basis of
their amno acid sequences. They may,10for exanpl e, adopt identical
structures or exercise proteolytic activities or part activities such as,
for exanpl 8elesiprexatioirofony 15ubgbitrgtion Pragmentss and dalstdron

vari ants ofiestardd N@e1 8t ObRLNS @R rith J3f ,nCEQiagt_?t{ﬁch%LinﬁE%“c%sdé{ agment s
tend to regresent relatively small pieces, deletion nutants ten o lack

y )
only short *F&4PBns FRBSChusWBAlry  Bhdi vitdfal BPHACFidnct ileRkel 20 Tiwe
fragments correspondialy t h@ebucliehs acimlséevebnt 0 of he paydddluisesuences.

Chineri§_ogapxgﬁkg 8&0%%EQ%nnea%£for t he purposes of 25 the present

application proteins which ar réoﬁﬁ6§%d of elenments which naturally
originate fromdifferent polypeptide chains fromthe sane organismor from

different ergankses. FBLS PLeged [ | sq .cal | . shuffli.ng or. fusion
mut agenesi s. ?he pointggﬁ ség% agggtkag%bngﬁﬁ I?églﬁé§} e%gﬁp e, 'S bring
about or t8MABYPFy thanpaatvadlarrsising i e f theseonhiichh colreesipbraf t he

protein potbi eBmphieed1iys tfirased Ld Iderds i andhkan 8RNeGLIENd WHRLLrial for
the p rPoses o% the present invention whether such a chineric protein
consi sts ofSa®353P5¢ & PUIRPetd teY chilRYorcah Raurasrigned sgbddias on

whi ch di f f eedavahtncompistmypbet ¢lirsd rohuted bEosid NPk ersst rt gt t er

alternativgci& g%q%%%%égﬁi%ﬁgyzéa§9n%a%xg§ample, 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 répresent 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 is 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 pfesent
invention whether such a chimeric protein consists of a
35 single polypeptide chain or a plurality of subunits on
which different functions may be distributed. To

implement the latter alternative it is possible for



WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT - 11 exanple for a single chineric
pol ypeptide chain to be broken down into a plurality theredf Joye 20@pecific
proteol ytic cl eavage post-translationally or only after a purification
step. 5 Proteins obtained by insertion nmutation nmean variants which have
been obt ai HedOBy 0s8idds known per se through i ntrogeay/iEeo29m4210uc! €ic
acid fragnent or protein fragnent into the starting sequences. Because 10
of their simlarity in principle, they are to be assigne§0§@0@W§Tbhineric
proteins. They differ fromthe lattenjonly in the ratio of the size of the
unaltered protein portion to the size of the conplete protein. The
proporti oneskmpdeeifgnr pi oseéhnlien ke f NSepbil §heptd dautaiLich PEOt @ens 'S

| ess than | Lmeric prateins. lLaversi.on agenesi s, i.e. a partial

i nversi on %?Oﬁggqu%%§%1:§2ﬁgb§ rBgar Z&% snggg g8l al®¥ orin EBER1SLC del et on
and of insREPFeRlYThe sdgevagsl irss td wardl aegroupl nger dohi gr afigefr om t he
original apiparagidargeauerep. of various parts of the nmolecule. It can be
regard%y as deletion variant, as insertion variant and as shuffling

vari ant” of the original protein. 25 Derivatives nean for the purposes of

t he presenproapphiscaibto m¥dt By NS nhse pwir fuadBicienacidhshakbp 1hass been
chem cal ly dhfiﬁd. Such derivggizatio s may, for exanple, take place

bioIogicaIYﬁQFn cBRNEct PER Wi PRE2pPEEei RYbi BETRORSsI £NBY™ h&SRosESor gani sm

Met hods of tBOonghecuhtrodiotbgy cah be enpiloyied fawid hifsapdiep@seor However,
they can al,sg¢ C j t. m I . exanple by chem ca
transforn:%iongg .§E§Qﬁ§%:afﬁégfgﬁgléﬁﬁ%glgi(f%g%?ﬁp%%Vaﬁgﬁ?UBSnding of
anot hé® c®fpolilgiro sheipabityn. iBuchrancéppeundtimy ahse beo 3bef or

exapl e, obeigReat ebnenuhichlined d kA iy, exapphecybp PLOyNERLoNal
chem cal c nPounds Ho proteins of the_ invention.” Such nodiftications nmay,
for exanpl a ter only 'in the ratio of the size of the unaltered
protein portion to the size of the complete protein.
The proportion of foreign protein in such insertion-

15 mutated proteins is less than in chimeric proteins.

Inversion mutagenesis, 1i.e. a partial inversion of
sequence, can be regarded as a special form both of
deletion and of insertion. The same applies to a
20 regrouping, differing from the original amino acid
sequence, of various parts of the molecule. It can be
regarded as deletion variant, as insertion variant and

as shuffling variant of the original protein.

25 Derivatives mean for the purposes of the present
application proteins whose pure amino acid chain has
been chemically modified. Such derivatizations may, for
example, take place biologically in connection with
protein biosynthesis by the host organism. Methods of

30 molecular 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 1linked for
example via bifunctional chemical compounds to proteins

of the invention. Such modifications may, for example,



21 June 2006 WD 03/054177 PCT/ EP02/ 14210 HO5206PCT 12 influence the
substrate specificity or the strength of binding to the suBbfvret 2006r bring
about a tenporary blocking of the enzymatic activity if the substance
which is coupled on is an inhibitor. This may be 5 worthwhile for exanple
for the pePFPo@34P54137age. Derivatization |ikew se meayEroR/4sxto bondi ng

to a nacronol ecular support. Proteins may also be incl udeﬂ% ;Q roups of
10 immunol ogically related proteins via the reaction with GSerum or

a particular antibody. Those bel ongi-ng2 t0 a group are di s"‘fi ngui shed by
having the sanme antigenic determ nant recognized by an antibody. 15 For
t he purposé8fdpepgre Fheseaitbdtmate i en?catflice‘m/yrces_,tbelretele:cn@,thf (rj@:gments
and derivabi@sngr &o URheSSstBsY rapged; t 019§  £X tly referred to as
such, incl uded r}%ndeci the gsenesi c“ter m of p?éltggl %%%3850_%/@5@8}%”@&% for the
pur poses OE PHELBPestht theyefiPrymatdrceneftsvikivchifondist sobsherias ¢ aci ds

and whi ch whoahri & aso@hbs@ct®d | zi N9 JHICliGiH G S I eGhPN: angaépe pof
interes;:. ;\I;Q ¥hag‘elablg to estabbjl sh_t he It tter as a _sftfabl e genetic

el enent” whi CE Fepl T cat e8%i ni&pBRAENt f§T258f t RETRERRI Rifng S§eFGmE-i n a
speci es orDaréehtiraneonovkikewpbar ahedysof cgensat i sndingeldo diavi si ons.

Vectors ar i gd in bacteria, specific plasmds, that is
to say ci r%ﬁfgéﬂggﬁgﬂ%ﬂe\?gﬁgg?g In genetic engineering a distinction is

made on the one 30 hand between vectors which are used for storage and

thus to a pestainsexteny al spsbor phe gepet |;§egenaiineeri eratijon,
p y N the. other lﬁaﬁg thége V\,:q?%hl%%erf&f%the

cal l ed cl oni ng vectors, and qQn € . r i {

f unct iqé)n ofmgg?gﬁg’r%ﬂ%hﬁ e 3f&nk RACTRIRT e¥iai Flicherdsticrl Wits5 i. e.
maki ng expaesshohseftunhe:r el eyantipudhei RntA®HD! erhdNeSBeYBRLILS ar e
referred tQoasa eéPéSBSIQQe V%ﬁ%%ﬁ%guished by having the same

antigenic determinant recognized by an antibody.

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 inventien
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 ceil 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.



21 June 2006 WO 03/054177 PCT/ EP02/ 14210 HO5206PCT 13 Thf ﬁizynatlc
activity of an enzynme under consideration can be deduced f be€Y%ni no
acid or nucleotide sequence by conparison with known enzynes which are 5
deposited for exanple in generally accessible databases. This activity can
be qualitatdwdAoSori7uantitatively nodified by othePCTﬁ@P0m$1cﬂ10he
protein which are not involved in the actual reaction. ht affect
for exanple the enzyne stability, the 10 activity, the re%é?%%a1€%nditions
or the substrate specificity. Such azomparison takes place by correlating
simlar sequences in the nucleotide or am no acid sequence of 15 the
proteins under consideration with one another. This is called

honol ogi 2a] 0N, A LAbUL ag £0LE el apion Of (NG, 18l YNt posiLLons i s
referred to as alignirent n analysi'$ 301 nuct eot Y §eqUentds in turn
account mesn e t geshvasfd boﬁlfpr@:orﬁﬂ%rre&mmfy swa(ﬁldsoandmaﬂe@m@@ 20

possi bl e readidird r apEsSchbip8a¢honasgithi keyhwe telh%ynfé%geaﬁ&eﬁy aPf the
genetic code and the organism specific codon usage. Alignnents are now

pr oduced b%FPQ,Solrﬁﬁﬂ ¥ogr af¥amBleh adP foid o byPtFRSERSIA  or
BLAST al gméﬂém&sest.hl STRI 9Cedta viis ydes€sn bedef orqudl iexanplea oy & J. Li pnan

d WR P n (198 227, 435-1441. A '
22npi | at i o%a%? O%E{tjt‘he?%dg??fgi‘lggv\ﬁycﬁgbéggei%qﬁp % tﬁ?)ear%ﬁog%h%ences i's
referred twhiash aacensemsus ny3ll weljuencethSucdrtaralonpaecsarnal srh;o:er mts a
statement i Q%rﬁce 1Bqe oAbyt tgﬁaﬁx'pﬁ'e' aphby 85 fao! gQXb&’L%{) ared

In 3 i déen

sequences Wi one ‘anot her. s expresse per cen ity, i.e.
t he ptBporadtohidfy i ddriid caieafuidreot¢Uedibiomgi nor actle r esilisiesatte t he same
posi tions.sduradary definition of honol ogy includes 21 June 2006

Such a comparison takes place by correlating similar
sequences in the nucleotide or amino acid sequehce.of

15 the proteins under consideration with one another. This
is called homologization. A tabular correlation of the
relevant positions is referred to as alignment. In the
analysis of nucleotide 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 1is described for

25 example by D.J. Lipman and W.R. Pearson (1985) in
Science, volume 227, pp. 1435-1441.

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

30 sequence.

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 1in
35 percent identity, i.e. the proportion of identical
nucleotides or amino acid residues at the same

positions. A broader definition of homology includes
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exchanges in this value. The termthen used is percent si HFﬁgy.GSuch
statenents can be nade about conplete proteins or genes or only about

i ndi vi dual _regions. 5 Production of an alignment is the first step in.

defi ni ng a’@e&?efrpcséls"’ﬂace. Thi s hypothetical space i/ mkee/ald21equUences

which are to be. derived by permutation in individual posjitions and which
result by 10 taking account of all the variations occurriﬁ&%%?qqﬁ?

rel evant individual positions of the aldi gnment. Every hypothetically

possi ble protein nolecule forns a point in this sequence space. For
exanmpl e, t\kbearfdibseever smgneness dvnixbhandiés e ibeitrgi substast i athey

i denti cal , t&smhavie=d Wasdif fier e Wale} js I i_fferent
positions in _each case thuéﬁiogiffﬁﬁgbégﬁgqggﬁnax 2%%%%ﬁ§ga§6§@€t5f f our
different SAnd®acldd€efRtesCOMALGERy RLptsd iFeqeen@enspacer i ondht ai ned i f
further habolagdnsiisdguancesgdioasf.ound for each individual 20 sequence in
a spacey Sequences of very |ow honology can also be recognized as

bel onging to a sequence space via such high honol ogi es exi sting pairw se
in each caS&odudénpinogods reeyi erisgrimeditf f erenttips ot ei Ast ar gtpose 25 having
t he sane fyagti iC r i zed, b re nts in the primry
am no acid,Eg%ﬁgﬁgengh?Sgﬁggggesgggggér ggléonggngHgaéﬁ?htiéEaFﬁ very
smal | regiBA31AES| | 8Ylboxeguenpeeh Winttluderon| ytaa bew arirnoedacbgs and

usual |y expeeinseatuset iians nshivaluane 3 assat i aly f i&tﬂerQ%’S;%"% activity.
Functhgps gfkthe honol agou regions mean very small partia uncti ons of

the functioft &R8r AEEF Yy thededmpist evpF bl Ans seesurag naf okn exhepl e, the
formation oélemdnvi diraliwiydirigeposbendssf asr cenpl exaldre Al agysppstrate or

tranSitiOnhyggtﬁgggkgilyz%dggl fgxg§otein molecule forms a point
in this sequence space. For example, two amino acid

sequences which, while being substantially identical,

15 have two different amino acids only at two different
positions in each case thus form the basis for a

sequence space of four different amino acid sequences.

A very large sequence space is obtained if further
homologous sequences are found for each indiﬁidual

20 sequence 1in 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.



WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT 15 For the purposes_of the present
application, a distinction nust be nade between screening 2‘(H&F‘Brziof‘é]gzati on
screening or DNA screening) and activity assay. "Screening" of
transformants generally neans a 5 detection reaction suitable for

recogni zi ngwol 08gesum77whi ch the desired transformatipergupeesd /Dasdaken
place. It usually ains, as, for exanple, in the famliar blue- white
sel ection, at detection of a biochenmical activity which tH@S520eRSTor mants

have acquired or which is no 10 | ongerjgresent after reconbination has
taken place. This type of biochem cal detection reaction is referred to

for the purposes tofe t hrufpesant appl itgat i opraksAtas appatiickitiyradssay. 15
However, sc(gfgfl'i]ggt%go desuid‘%nat e%the segrchi ng of a gene library with
particul ar nucreic aéids aht the 9Cdent MPFEati oRStPBSERi bl STHRAEHYT of

suf fici ent| {hylsrhfif aat hoel ecceanidgsequeneesscrium fpkesmdlacei fory exanpl e
vi a Sout her Norisher % ridi i s, 20 are fficiently well
known from {lsh%{)'ri otrSt&(;lq:Fe'lt%.nl'%l1r_J i swj?.e'r‘;%a?l%éf:o%g\eg% ordExanpt e al'§8"PCR based
met hods2of ¥Pecchiventrastion |wehiahle ngoandrerombizimi ngloewsgeires from

a col | ecti ayhDéh OFPANHESErO8 PUShEESrAGHISH WRiER h%rseg%*kaefna%ﬂéé.ed in
that PCR prj,ers h@ m%.a variable 25 3' region and a 5 region with high
honol ogy toit coTrd &n RS r 297 ohSTf PEATRASWN igerds femiddad binee-

per f or mancevloft @nseheyttompans HéGeaelibdi bY lan Hilkehamuat 14 i &GS O

consi der ed ‘M}-L clghgasce. n-[;@ S, is, 30 based on the actual enzymatic activity
but al so depends on f urther TEE s Pal&v ity $heCparthiGh af Spictess.
These. 10ncllianger ommeensl epfseabi ketymbsubstipat ehabi ndikeh ipLtaeseact i on
with the rd reyi . S i ractions wth other

i ngredi entn?f}ﬁiénaé @aé%’i%]g?%l?&%/?\%? ?%gggﬁ’gég Qfgo?%é?élnﬁlse,r & ed

i nvesti gat ity Tt Eg? RHTBAZ§ e Oifs tbdeetiorapséicationashilsg ars cl eani ng

conposi ti onsst i w@Eddpution to

15 However, screening also designates the searching of a
gene library with particular nucleic acids and the
identification, possible thereby, of sufficiently
similar nucleic acid sequences. This takes place for
example via Southern or Northern blot hybridizations as

20 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 is
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



21 June 2006 WO 03/054177 PCT/ EPO2/ 14210 HO5206PCT 16 the washing or
cl eani ng performance of a conposition fornulated with furtRbfurea¥pit uents

will be considered. For various industrial applications it is possible

for an enz vel oped further and optim zed by techniques of
K5 0393872 (530 S A% Thed

mol ecul ar ol ogy i'ch are known per. se, especially¥

above. A first aspect of the present invention is a glycosysodpsiol ase
whose am no acid sequence agrees at |least 75% at |east 80% preferably at
| east 85% in particular at |east go%KP° particularly preferably at |east

95% and ve particularly preferably 100% wth the am no acid sequence
i ndi cat ed fgﬁesga%éril.n% f%rt(ﬁg?aréﬁﬁgctpeo‘ft/‘fﬂ%arbqeesé’ﬁt F nFeMPIoe Gy

gl ycosyl HKydmolasedt he wirtimo afiudtbequencmroft Whiarltd s i denti calpe With the

am no aci d-gggugncegset r Is €0:  J; | t. 80% A further aspect
of the present inventi okﬂrlgfsbgrépygoslﬁ&u%?ﬁ?% a?g%flhlé:a%rﬁoﬁjos attd *Sequence

of which iB°Pdéktecaforwiah EmeYafi néoacbe séeneheredetfymrhdr i mnSeq. 1 to

at |east 8p¥imiRepaldyl G nAjudsast H e A B S} Qﬁf%ﬁr%%% at | east
95% and eerBtl onal ly preferred éo 100% A further as%yect of thé present
i nvention {8 E“gPﬁéogﬁr CRPEFIPIdY WhOSE MATTd UEd akayirence agrees at

| east 50% at |east 60% preferably at least 70% in particular at |east

80% partigulaar er.ab | east 90%.and yery particularly preferably
100% wi t h gt ﬁeehje#ﬁ éll.‘{osegaeccirﬁél1 é%q%@ﬁcep]f%%?%%t SHVFR $8\é. 1B 3 ghYeReY laspect of
t he presenbtYfdhoéastorviiasa gimigusybciklydsefasectheaquea® ad disagwence of

which is identicak widi hegeni no ackd, 389yence sefof@rthgln Seq, 2 to at
| east 50% 21 June 2006 16a ' © y Teast 58, *in
particular at least 90%, particularly preferably at
least 95% and very particularly preferably 100% with

the amino acid sequence indicated in Seq. 1.

A further aspect of the present invention is a glycosyl
hydrolase the amino acid sequence of which is identical
with the amino acid sequence set forth in Seq. 1 to at
least 80%.

A further aspect of the present invention is a glycosyl
hydrolase the amino acid sequence of which is idehtical
with the amino acid sequence set forth in Seq. 1 to at
least 85%, in particular at least 90%, particularly

preferred at least 95% and exceptionally preferred to
100%.

A further aspect of the present invention is a glycosyl
hydrolase whose amino acid sequence agrees at least
50%, at least 60%, preferably at least 70%, in
particular at least 80%, particularly preferably at
least 90% and very particularly preferably 100% with

the amino acid sequence indicated in Seq. 2.

A further aspect of the present invention is a glycosyl
hydrolase the amino acid sequence of which is identical
with the amino acid sequence set forth in Seq. 2 to at

least 50%.



A further aspect of the present invention is a glycosyl hydrolase the

am no aci d sequence of which is identical wth the am no adlibng@gfence set
forth in Seq. 2 to at |east 60% preferably at |least 70% in particular at
| east 80% particularly preferred at | east 90% and exceptionally preferred
to 100% A further aspect of the presed +nvention is a glycosyl hydrolase
whose am no acid sequence agrees at |east 60% at |east 70% preferably at
| east 80% in particular. at |east 90% particularly preferably at |east

95% and vér yurdhsirc dsrdgt prlf ehabbPyeio0% whnvkntilka dfi fo HeVPIehuence

i ndi cated i R, 9803+ fa“ﬁ‘[frﬂ?ra@%egé gEnthe pr g3ant, ivendd,onidsi a

gl ycosyl y(frol ase the am no aci seauence of which is identical wth the
am no aci wigéquédreceamsioto facidl sraSeqce3 I afortleasp 66% A fifr tder aspect
of the pr i ayent i i ycosyl drgkase 1 hg ami;pg1a¢ dysequence
of which ie%%l%%en?(i\{chl p(}v%flte%at%@ a%nen)geaacgl% zgqtﬁence ggt florth inaSeq. 3to
at | east 1e@%t pBéfer abhytarulleadty 80%efemrpart éul draat PRaAstamdy

parti cul ar] r.ef err %% g exceptionally preferred to 100% A
eﬁ%%%ﬁ%ﬁ%ﬂggbiﬁéf¥¥¥e£5i3%m% .

further aspec esent invention is a nucleic acid coding for a

gl ycosyl hydrol ase whose am no acid sequence is at |east 70% preferably
at | east @0%uitherparanesl avf ath¢ easese0y, ipapntéonadiby prefeeadyy at

| east 95%and MefaL Pahbiseu! gk % pr&@ﬁgabéé’ I8 'ag;‘i'%fe'scaéttol@é@t of the
am no - aci'd-sequences I ndi ca ed Tn ed. 150 3, Or. whose amno acid
sequence &Opri ses  hepakt Witeh imrefieradaky 78Y% peapsrafifFat.ikast 80%

in parti Ctﬂaaﬂti%uﬂae@statFJO?(féa@%rtb@%l,a;bxr@ieﬁ%e!p y ptefdrdbpg 2006 WO
03/ 054177 PCT/ EPO2/ 14210 HO5206PCT 17 | east 95% and verﬁ partjcularly
pr ef er abl Y- eBE0% Pgermitarery orRrbictharini RF G PRIBquéRfsEs Tridicated in

Sed. 1 t0}e amino acid sequence indicated in Seq. 3.

A further aspect of the present invention is a glycosyl
hydrolase the amino acid sequence of which is identical
with the amino acid sequence set forth in Seqg. 3 to at

least 60%.

A further aspect of the present invention is a glycosyl
hydrolase the amino acid seguence of which is identical
with the amino acid sequence set forth in Seg. 3 to at
least 70%, preferably at least 80%, in particular at
least 90%, particularly preferred at least 95% and

exceptionally preferred to 100%.

A further aspect of the present invention is a nucleic
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
lleast 95% and very'_particularly preferably 100%
identical to one of the amino acid sequences indicated
in Seq. 1 to 3, or;whose amino acid sequence éomprises
a part which is at. least 70%, preferably at least 80%,

in particular at least 90%, particularly preferably at



A further aspect of the present invention is a nucleic acid coding for a
gl ycosyl hydrolase the am no acid sequence of which is i dehlt Ww51200p t h one
of the amno acid sequences set forth in Seq. 1 to 3 to at least 80% in

particular at |east 90% particularly preferred at |east 95% and
excepti onafPyOBYOPAAdd to 100% A further aspect of RER/ER@2EM21Qvention

is a nucleic acid which codes for a glycosyl hydrol ase aqg?g@@ﬁfcrr
nucl eoti de sequence agrees at |east 75% at |east 80% preferably at |east

85% in particular at least 90% partitutarly preferably at |east 95% and
very particularl M‘)r eferably 100% w th the nucl eotide sequence indicated
in Seq. 4.la2aptrther® aspdst ofetle paadertuliariont | paeiferabdircl el @0% acid

whi ch codesqtak iaagdl Wepsyhe hydr alidseamngo Whesa suglsrldde; seaLensg agrees
at |least 50% _at Iﬁagtq.GO% preferably at |east 70% in particular at
I

| east 80% *Mpaffic ypreferably at |east 90% and very particularly
preferably 100% with the nucl eotide sequence indicated in Seq. 5. A

further aspecurehetrhexqyesentri Brentresdrt aimkcheisn asi d which icodes for
a glycosyla%gr ol ase and whose nucleotide uence agrees at |east 60% at

Se v .
| east 70% ef SILHIY 4T edstIBURRSYh PaiiASE &Del eaRinQogmcid
particul ar bgqgpeater alff ywat cheass 988mandaveryicpaphkcWartyeprafigrably 100%
with the nucleotide sequence indicated in Seq. 6. 21 June 2006 17a A

further aspett SFEIHEPresaft i i Of 1% glydosyP UR/dRbl d€&@Skhich is
obt ai nabl esdy, ote @& ritdicR 1 aGONSEr M dveoag] Npaaeh duexehanges dorempone of

the abovenentioned _glycosyl hydraol ases. A further aspect of the present
i nvention ‘?E i\eﬁégt 886 ﬁﬁécﬁxggﬁﬁﬂpgégﬁé’né’r@ffec%%lﬁﬂ ei®%cid regi ons of

the invention. A further aspect of the present invention is a host cell
whi ch expr®sfesthre ofsgdre psOt eh8Speesdend VialvateSion is a nucleic

acid which codes for a glycosyl hydrolase and whose
.nuCleotide sequence agrees at least 75%, at least -80%,
preferably at 1least 85%, in particular at least.90%,
particularly preferably at least 95% and very
particularly preferably 100% with. the nucleotide

sequence indicated in Seq. 4.

A further aspect of the present invention is a nucleic
acid which codes for a glycosyl hydrolase and whose
nucleotide sequence agrees at least 50%, 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.

A further aspect of the present invention is a nucleic
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%,

o\

particularly preferably at least 95 and very
particularly preferably 100% with the nucleotide

sequence indicated in Seq. 6.



of the invention or can be induced to the expression thereg
usi ng an expression vector of the invention. A further asp &9
present invention is a nmethod for identifying and isolating neM/egcosyI
hydr ol ases, which is characterized in that 21 June 2006 WO 03/054177
PCT/ EPO2/ 14210 HO5206PCT 18 a) netagEhonic DNA i s obtained from various
habitats, b) the nmetagenom c DNA is subcloned into a suitable, in
particul ar bacterial, cloning 5 system and c) the gene library produced
inthis way is subjected to a screening for new glycosyl hydrolases. 10
In an i nportant enbodi nent of the method of the i nvention, the

bi odi versi a4y @ @g%gg& t y .PCR t p|n i ng

gl ycosyl XdroFggg% C|f|gﬁ;%ggyﬁié?§ggn ggagent seéﬁ' é%%?
gener at i ng"¥ ﬁﬁﬂ?ﬁ?udewbicbenel$ragﬂ@@ﬂkﬁ4hﬂ3R b& fragrentsy whmaite cover
one or nor eoﬁeqwaeev&paﬁﬁ\inoTh%c%yC%%aéham@%@ 5%t Oforfdre diﬂveﬂ{é on have
been prOV|§ed bé gean of .the nethod of the invention. 20 A habitat which
i s preferr 83°5ELGPERE S0 ILHESH e ALIBHP L 3TH7S obt ai ni ng net agenonic DNA i s
earth (soil). The soil sanples are processed in a manner known to the

skilled warlkeirtHear expapt eodrited ande sEghaNNGAN Jredused ki ct3ze. The
sanple is t en chenlcally di gested, and the 25 DNA present in the sanple

extract ed, "PoFPecoARTe S5 CHE%c?beHelﬁWﬂ%@HﬁﬂﬂQ%%IF%%l%VSZﬁéuthﬁ Br uns,
M A, Tiedheendl&h (1996): "DNA recovery fromsoils of diverse
conposi tion”, Appl. Environ. M crobiol., volunme 62, pp. 316-322. 30 The

screenin n c refer bl carried out b
9 A fﬂf%ke asp ct o? %e present 1n3gntlon is a host

preferably

cell which expresses one of the proteins or derivatives
of the invention or can be induced to the expression

thereof, preferably using an expression vector of the

invention.

A further aspect of the present invention is a method

for identifying and isolating new glycosyl hydrolases,
which is characterized in that



selection for glycosyl hydrol ase activity, for exanple by lei ecEiO8§ of
cl ones which forma clear zone on starch-containing agar p?a R§ Va5
Cl oning systens suitable for carrying out step b) are known to the skilled
wor ker, for__ex grPI e Escherichia 21 June 2006 WD 03/054177 PCT/ EP02/ 14210
HO5206 PCT wolg @281 7%nd Streptonyces lividans, but BCBERNRI14200 in
addition yeasts and fungi, e.g. Saccharomyces, Candi da, PA&Q’@BP
Aspergillus and others. 5 The screening in step c¢) can, howeVe A so be
carried out by colony hybridizatiom us®ng probes based on the _
abovenentioned PCR fragnents. The probes may in this case be derived from
a single gene fragMetaInnanse ONdm alpl urditaijned n €hemextvasnieowase from
an 10 undifferentimdeicktpaol , of PCR fragments. A m ni nrum honol ogy, which
depends on the tg/)bri di zat i gn conditions, is necessary for a positive
reaction. Screeni nd'a gBREZPPBPELG Wil a pPobeWRFLINGS dénrEeed a5 from a
single, previously «nowblenzyneéngemamgrieailar rpsttkeisithe ctlroe;ﬁq,tgh of

di versi gy of the pos'éjgge\ﬂe ¢lpnes to be found. In order to be able to find
the genes which are act u’ala‘y present in the gene library, including those
| ess closely rel@tddie itgdne wokilbwiniy e pOodocede annukhibudeagf prsobes
whose conposition dags; n to b erie.zed in detail but which
enconpass a part whi chemftgedasqﬁgr g§ a%cgggé?\g?e gégt hlrelggeql?eﬁgé)sy pace. 25
Sel ection of sui taﬁ]yélrﬁrléﬁéfss-f or enbracing a sequence space which is as

| arge as possible takes. place as described in DE-A-101 31 441.8-41 or
PCT/ EPDR/ 06842, whi ch i.s incorporated herein by reference. 30 This is

fol l owgg vvhqglre AbpridFtdcd by ed‘ﬁ%‘?@’s’i‘esn%f ?he tg%qu’@ﬁ*éboéf PAdi #heual

cl ones fourd\vestidoki,ngled bhedivpesitgadimgtheame ta@R¥nonfi@r GIEAPk &t eness,
and determined by PCR typing using glycosyl hydrolase-

specific PCR primers and subsequent sequencing,
generating a multitude of gene fragments {PCR

15 fragments) which cover one or more sequence spaces.

The glycosyl hydrolases of the invention have been

provided by means of the method of the invention.

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 Zhou, 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



determ nati on of sequence honol ogy. 35 Individual, over expras;ed %I nes can
be biochemcally characterized and.investigated for their 1% 9§ in
respect of, for exanple, pH, tenperature and 21 June 2006 WD 03/054177

PCT/ EPO2/ 1421 206PCT 20 fornulation conmponents typical of washing and
cl eani ng ]‘%‘%r@%};@?’o’ﬁ% d ycosyl hydrol ase-specific ?@%/EPP%HZMi ch can
be 5 enployed in the nethod of the invention are those V\Q@)$§06p&?d to

hi ghly conserved regi ons of the nucleic acids coding for _glycosy

hydrol ases. The primer binding sitest%hould additionally flank a region
whi ch codes _for a protein segnent having as few as possible |oops 10 of
di fferent Tehyt ARY SHASEHIWYSIRF 08¥V 1 AFAP0l d3E- spéepf iReRAH ysi nens are
especi al | yaddiosgomhy edis s ngnd o DHELE 1 € .aci dd @M DASHy Mt chegpdegbor those
regi ons ofP}ckbe.aql yézsos h%//fi%ol ases 1§? which are grouped in direct vicinity
around the " CatH viTRa I ottt iV resiTuds. Thus, for exanple, for the
regions at the Ctermnal end of a-pleated sheet 3, of n-pleated sheet 4

and of g( 3- 0s hy -speci fi.c PCR priners which
can be’ e%%ﬁﬁ%ﬁ&%ﬁ%u?gr %3(% T )eé?e_ré/aejbqy ﬁ%‘g{aﬁé%ﬁetaﬁosﬁ o]?et%%rpjrﬁ ention
are those Y4sten crlray ybrigisntioy upangi quicheprbhepdnee fonet he

pri mer paldiso merd ied AndRCEX- D s 25 Th1Upbepeal R RGNS
covering a sequence.  space of glycosyl hydrol ases has en provided with
the aid of®%he’fret Y9 t BEOPmARNPLBF L e3098De DNIraRpithc 0% hadvee been

provi ded Miyrareans oblulelipwinerirpai th€EX 2dinandcase | irstgd ignt he
corr esBondifie 4 SIS i ke ueios G  179PRHLF A the Sequence |1 sting
under IDs 7 to 56.
A minimum homology, which depends on the hybridization
conditions, 1is necessary for a positive reaction.
Screening a gene library with a probe which is derived
15 from a single, previously known enzyme gene greatly
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 Individual, overexpressed clones can be biochemically
characterized and investigated for their stability in

respect of, for example, pH, temperature and



35 99 DNA sequences have been provided by nmeans of the priger Ipaj'orog GEX
23/ 25, GEX 36/38 and 210-211/25 and 21 June 2006 WD 03/ 054 furie
PCT/ EP02/ 14210 HO5206PCT 21 are listed in the sequence |isting under | Ds

206 t o fe,;u; sequences produced with the tpéfﬁ%%%ﬁ&%}%at od

conbi nat| ons c ver ‘essentially the sane DNA segnent

toget her bel ow and, where appropriate, 5 referred to as G&34&bct or
sinplicity. The am no acid sequences corresponding to these DNA sequences
are listed in the sequence listing uifer 1Ds 107 to 205. Production of

sequence the PCR fragnents 10_resulted in on ensyus sequences
which  epreaNET e SRlRRRTE: S p b ior part - SpALAE5: HOFbor Lo Tat thor
aspect s ofcdanmpogpirtesam. i nvention are therefore glycosyl hydrol ases which
are to be regarded as 15 representatives of the sequence spaces

represented in consensus sequences A and B or of the sequence spaces
r epr esent €l Y¢P20hs diysiye lasguepess fHcandCR. wphsensuyisiaduenses e D, B and

C are éeplegﬁ;efbyéu 29 ﬁa@%eehédtef8taed iR drft8 GHEAHRN G dd Stigcynder  SEQ
ID NO 305 308 There is only very little varjance i.n the consensus

sequences o highdiv .W%r‘se%naeiienfzsof(A}helneclezs: 132id91 (D),

1-12, 102- clcm)lr@) eord  LylhRiosh: 781)(&)015&&:5 eneigespf et t hei RGhpased

nmet hod whi ¢/ [ becgldher ei nafter q( in the .exangges and i ch was
q

enpl oyed toh-iedsentsg'f)y Ehi et ytt?els Lart i B9t YeqllBrEls ¥ ®spond to
t he DNA refpong pmogein cledimnt30hpyingr ssenfprwyed forsstiftd eanjdops cati on
have gunq) &pﬁ@pérfyg C‘i; figs stringency of the conditions under which
this dlng takes place, it is also possible for different nucleotide
sequen_cee to be bound and anplified; thus, with the conparatively |ow
sel ecti vi tah 3apte t RASRRQAI th9H§ole%—@H@c‘l@i@! nedrasppidust gdaes

especially those which bind to nucleic acid regions

which code for those regions of the glycosy hydrolases

15 which are grouped in direct vicinity around the

catalytically active residues. Thus, for example, for

the regions at the C-terminal end of PB-pleated sheet 3,

of B-pleated sheet 4 and of PB-pleated sheet 7.

20 Glycosyl hydrolase-specific PCR primers which can be
employed particularly preferably in the method of the-
invention are those 1listed 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.

30 50 DNA sequences 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 56.

35 _

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



not agree conpletely with the tenplate. For this reason, protection is
sought in particular for the 21 June 2006 WO 03/054177 PCTAEPwry 26510
HO5206PCT 22 inner partial region of the consensus sequences which
corresponds to_the Qosition bet ween the sequence segnents indicated above.
5 Conpari s8R 88/PR41729 ani no aci d sequences deri ved POTJRPORYE 423R
fragnents with the entries in the enzyne database GEnBanﬁoggagkgﬂgl Center
for Biotechnology. Information NCBI, National Institutes O alth,

Bet hesda, MD,. USA) confirns that theylare all partial 10 sequences of

gl ycosyl hydrol ases. The result of this conparison is shown. in Table 2.

Al so indi @Bted ite&®i Ani rFlrachecascacar elihbidat abader edDsi e2306 st sim | ar

to the pargpal segueneas Leundnand dheidddegies ei‘uehgﬁ%ggéﬁ%‘@e“ these

two. Conparison with the sequences deposited in the database shows that
the nost SPAPFARCHPBEei TRY Hav & SSERIS Y héksl og9mer DB 1seamenitner pai r
23/ 25) i detbéyyarand réa¥edpiiomert Heai rbe Pt 260 d, 20hdhesappiope iaied

sequenges 05 defj ence space ich fepresents a part-space

of the%seq%%%%%geépggea&e?%??%%gﬂgy ?ﬁeﬁggﬁ§€ﬁ£3§“séé‘ neBL Qi AF1SEQ I D

NO. 307 anged@8nces isornebpdeding the prékeer edNacopegdenakspr afrect i on.

Thus, every; pebgt;hnefhi (of -0 =Yolg rtj sequence of
i ihnehbi $c360HER 7i3R38S [ERNESON 9 Gy A IS

the invention. In other words, a ases ose amno acid
sequences can be honologized in a partial region 30 with the consensus

sequences RkbdduSEL h DoOseherand 308gnabdtBave ithd hbEer' egheReaRlsy am no
aC|dslwh|cP ar g llocated at the apgrogrlate position in one Of these two
sequences, Tar &' tFQi mel. CPRSERFYSsensdiepAgEy B HeRR&SEMackbils any
positi on ofeqhéscpaspate onepatt-3patckesehseguances.

Further aspects of the present invention are therefore
glycosyl hydrolases which are to be regarded as
15 representatives of the sequence spaces represented in
consensus sequences A and B or of the sequence spaces

represented in consensus sequences D and C.

Consensus sequences A, 'D, B and C are depictéd in
20 Figures 5 to 8 and in the sequence listing under SEQ ID
NO. 305 to 308.

There is only very little variance in the consensus
sequences shown, in positions 1-8 and 116-123 (A), 1-8,
25 114-121 (D), 1-12, 102-109 (B) and 1-12, 72-78 (C).
This emerges from the PCR-based method which is
described hereinafter and in the examples and which was
employed to identify this sequence: these partial
sequences correspond to the DNA regions onto which the
30 primers employed for the amplification have bound.
Depending on the stringency of the conditions under
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 is sought in particular for the



21 June 2006 WO 03/054177 PCT/ EP02/ 14210 HO5206PCT 23 F”5}§?%ﬁ?ﬁ ects of
the present invention are therefore - glycosyl hydrol ases whos i aci d
sequences conprise a part which is 96% and increasingly preferably 97%

98% 99% @§.8§%%8%§g§@6 99. 75% or particularly 5 prgég;g?é¥/igg%§gge?z$?aJ

to one of ese’c nsus sequences with SEQ I D NO

or can be traced back in any honol ogous position directlyobooepng of these
sequences. This applies, as described__above, in particular over the
partial region 10 corresponding to ﬁo%?trons 13 to 101 of consensus

sequence B, or 13 t%.éﬁhof consensus_.sequence C.  Furt her aspeﬁts of the
oresent i nvBREFoR3d Ahet @I PR OFi y'dbsy FORYEPSHEs et HHIREE Sint'Ad CAci d
sequences conpespend5 atparttiwhi chosstd20 ametiwecneastingl yspryetacably 93%

94% 95% 96%9{ Y% ; % QafcRarticularly preferably 100%identical to
one of thesed;gnséﬁéﬁg%%ggggﬁceg with SEQID NO. 305 (A and 306 (D) , or

can be traced back in any honol ogous position directly to one of these 20

sequences. cIRparaBBhi 8%, tAS dASCidield ahoMe sddheRdbti QUL aLeQVeLohhe
parti al regkon correspondlngato .positions 9 to 115 of consensus sequence A

or 9 to 118"€of PeBnskhia®eBEquetitelD. thS AchtiFiR&r &PecFPPc 88F¥BE of the
invention dstabagkycesyBahydr ohaseonhdsecantae acbd SRYUEBERn60BRKI Ses a
part which is at_|east %, in particular at_least 94%_prefe tially at
| east 96@613?8 erapty at Rt R§§%?n6%rti %T%%? t%?efé?%blse gg ¢ i denti cal
to one of Bothhedan MP,adithsequefdensi rMdiadat ebeyndere SEQ | PaNOial to 56,

in panty cukar.9MeLst Be Ragthal1r §9heR 1 ,6Q%r esponding to positions 9 to 113
accordi ng to&?he gonseﬁsgs sgquegce OP%SEQ I D NO. 306. 35 A further

specific aspect of the invention is a glycosyl hydrolase whose am no acid
sequence CPRPI k8861t aoPathiwhichdasidfor] eastsiAM 1M Pawiicyl ap gl | east

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 sequencé
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. caﬁ be

35 these sequences.



21 June 2006 WO 03/054177 PCT/ EP02/ 14210 HO5206PCT 24 94%; 6
preferentially at | east 96% preferably at |east 99% part C{H“§|2I09
preferably 100%identical to one of the am no acid sequences indicated
under SEQID NO 7 to 56, in particular over the partial region 5
correspondfdPIPITTi ons 9 to 115 according to t hePCESBBOAZM4230quence of
SEQ ID NO. 305. A further specific aspect of the inventi op i5§ %chl ycosyl
hydr ol ase whose ami no aci d sequence conprises 10 a part WPI PI FS796% i
particular at |east 97% preferential?2y at |east 98% preferably at |east
99% particularly preferably 100% i dentical to one of the amno acid
sequences THditak ediSRAgEF SEQ U NoXresepy tiemver05.on napar theukdprever the

partial regipmds ﬂéﬁ@pggégnghbgepgﬂiﬁi&%i@ $05ddn¢ QOEghggig the
consensus sequence of SEQ ID NO 308. A further specific aspect of the

i nvent i on 3 sPAT L gI"Ytidsy| LRy dt bt a8B9nndser $F HBJh¥| P I fuIaRley c8ipri ses 20
a part whigds, s 96% irmoPparsicul an.ak, | eass. 95% pef epgntialiyray | east

98% peef east, .99% articularl referably 100% i dentical to
one of 5t h?laegérfelyrnagéla%i g%soéquéngggllcﬁ&i clé?eoalr&%deorfesg PO NEPREB7SES 205, in
parti cul arsesEnadre patkhi SEQ e WO 253600r r@)poanling0Bo (Wosi téonsan3 to 101
accordi ng 4o  PgceGOPILAS USy SEAYE MG A @5@' 307 g Addriher specific
aspect of the inS/eénti onis a glls,ycosyl % rol Eg%@\%?igh dlisdfgocg{la??négl e by one
or nore 3coder fhEisfe &RTHENSESd eXBR&ngaBPiiem a gbycdeytrihgdr ol ase of

the inventitsue A funt herpspecddigr aspeesrof the i nyepEL QN i S aqighycosyl
hydrohgse whi ch can, be obt ai ned by. 35 de{ai vati zation, fragmentation,
del et i'9n MG T hser? i AP ERTOn bf atgl yEdsyl Ofydrenagesas cl ai med

in any of seaiarsel B,0 & D3 tld 1b @f.c@isdupas288Guence C.

Further aspects of the present invention are therefore
glycosyl hydrolases whose amino acid sequences comprise
15 a part which is 92% and increasingly preferably 93%,
94%, 95%, 96%, 97%, 98%, 99% or particularly preferably
100% identical to one of these consensus sequences with
SEQ ID NO. 305 (A) and 306 (D), or can be traced back
in any homologous position directly to one of these
20 sequences. This applies, as described above, in
particular over the partial region corresponding to
positions 9 to 115 of consensus sequence A or 9 to 113

of consensus seguence D.

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

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



the invention is a nucleic acid coding for a glycosyl hydr%l e se
am no acid sequence conprises a part which is at least 96% in 5

particul ar_at_ |1 % preferentially at |east 98% preferably at |east
99% parti%@l%#f@géﬂ’zzer ably 100% identical to the %Sﬁ'égﬁ%élé@ Qence of
SEQ ID NO. 308, in particular over the partial region conpespgpgirng to
positions 13 to 71. 10 A further specific aspect of the inventionis a

nucl eic acid coding for a glycosyl~hy8irol ase whose anino acid sequence
conprises @ part ichis | east 96% in _particular at |east 97%
preferentiggq‘l”y Btr\é?&ﬁ’f’t@gg%tlyl?tbré?é?&bl%ﬁ@t PEsLeTIOdyY it ileararly

pr ef er abl Y2 400%pairdéntileal yt g tdee cansensos ssetuencec®f 86Q 4k NQs 307, in
particul ar_over t ritial region_ correspondjn o] itions 13_to 101.
20 A furt hteﬁr)e s%géggi (%%algpe%?q%'?n?%se ilH\C/iér(ftai%c? ilg“élelhuggéi E[D al\i?d doding for
a gl ycosyltchydridl.aseinhosparhinolaci d oseguerde coppritied a pagtowhich is
at | east WWrdfhoRitscylary,ddsdeast % prefer Lalky at le 96%
preferably atrlig%t 99% Sar%i chl arl¥ pr e%cér aq153e/ %g%%@égxpdetn%i gg{% to .the
consensus SEFENTES oF CBEENFD NO SBO5ID NR-paPbi-cul ar over the parti al

regi on corresponding to positions 9 to 115. A further specific aspect of
the inventjon_is a nucleic, _30 acid c%din for a g] ycosy|l hydrolase whose
amino acid® sEYUENSE cORPFEEES a?BRPETWhiCh W&t 1T HM, iR Particul ar
at | east YWgcesel ehgdrbahby athdseasdmBbd) acpdeferqincat cbrpsi s89%
partigglar]y erabl %, 19Q% qidentical to. the consensus sequepce of SEQ I D
NO. 302, 345 ipﬁgregart“?gu%ar q%ver%t Ke %glrtP%Irtrlerlilgﬁ c8Fr e288ﬁ inggt"o

posi tions Frefenantizphlyuas 20065t WB B3/ QB4 NOTY ERO2/142H0 99%,

particularly preferably 100% identical to one of the

WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT - 25 A further specific a%sg%ect of

amino acid sequences indicated under SEQ ID NO. 107 to
205, in particular over the partial region

15 corresponding to positions- 13 to 71 according to the
consensus sequence of SEQ ID NO. 308.

A further specific aspect of the invention is a
glycosyl hydrolase whose amino acid sequence comprises
20 a part which 1is 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 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 is a
glyqosyl hydrolase which can - be obtained by
35 derivatization, fragmentation, deletion muﬁation or
insertion mutation of a'glycosyl hydrolase as claimed

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



HO5206PCT 26 A further specific aspect of the invention iz 2 nucl ei ¢
acid coding for a glycosyl hydrol ase whose anmino acid sequ h ‘énelc%mgri ses a
part which is at least 92% in particular at |east 94% preferentially at

| east 96% y at least 99% particularly preferably 100%
i denti cal ‘fé @%&6%{ e amino aci d sequences i ndi cat B§T/B89&7 14230 D NO. 7

to 56, in particular over the partial region correspondi agsb@gpesi tions 9
to 113 according to the consensus sequence of SEQ ID NO _306. 10 A
further specific aspect of the inventfen-is a nucleic acid coding for a
gl ycosyl hydrol ase whose am no acid sequence conprises a part which is at
| east 92% in particular at least 94% preferentially at |east 96% 15
pref erabl yA afuteast 99861 pact hspkar| yrpreferiablend0H% i sdgntiveak o one of

t he am no i enc i ndi ~.under SEQID NO. 7 to 56, in particular
over the %%(?i gﬁg!rﬂg ig?l)rconar rég%gga?/ngq%drp% ??og’goﬁet FMA%° 3E¢6rding to
t he ponsemmeﬁ@@p@ﬁSSEQé} DpR@t 30b6ich20iA faurt heasspexéd,i ciaspect of
the | nyention. i & B sl eine.o 401 67600 {fe,pt Gy oSyl Myglrol asggunose

ich s % I'n pa

am no aci ’e‘%fe uence conprises a_part whi rticular’ at |east
97% pref REMHTARYY adt| deAS10899  pr dtaFlabFyl 25l vt Hnsfsiradoby pacsi cul arly
pr ef er abl yi déi0% dalentd cahet eonge@sefs theqana® 8¢ drgequeness kadi cat ed
under SEQ .InD NQt 10]7 to 205, .in particular over the partial region
correspondi'hg®To" posf 2t oRECI3 1S AP Hetdt diFRFICH tHF TeorRedsne s8quence of
SEQ | D NOp3908.1i@80 AF urd her. specific aspect of the invention is a nucleic
acid ¢gding for a glycosyl hydrol ase whose anmi no acid sequence conprises a
part which is 96% in particular at |least 97% preferentially at |east
98% pr ef & abIELIBE atpe@lsic 9mvpephr pictihar [y vemefisrrably 400%cidéntical to

one of thex@m neoachd seauencesyiodieatfindere SEQLR amino acig
sequence comprises a part which is at 1least 96%, in
particular at least 97%, preferentially at least 98%,

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 1least 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,
35 in particular over the partial region corresponding to

positions 9 to 113.



NO. 107 to 205, in particular over the partial region 21 Jugf 20222)0 WO
03/ 054177 PCT/ EPO2/ 14210 HO5206PCT 27 - corresponding to po lhimg ?3 to
101 according to the consensus sequence of SEQ ID NO 307. A further

specific e invention is a nucleic acid coding for a glycosyl
hSdr ol asea'?)(? ﬁw/ea)%ﬁ{(/Zﬁtl on. A further specific aspeé’FTe{F:%tol?dll"r?\?é)ntl on'is
a nucleic acid which codes for a glycosyl hydrolase and whese e uence is
at | east 80% preferably at |east QOW% particularly preferably 100%

identical to one of the nucleotide séfuénce indicated under SEQ ID NO. 57

to 106, o 06, to 304, preferably in the positions which are not

speci fi ed %yg?ﬁghWB?Fﬁér‘Lcsé&&?r‘f&eé’.g Aur tREPNEPRR| fFcaadpedeist the

i nvent i on asidncoadlngonimet eat igd@/,cdslylpahpﬁeuhaéeg »Jg@%elgrarﬂﬁxﬁo B%\ildn? onfe

of the se indjicated in SEQ 1D NO, .309 to . urt , aspects o

t he inven?%l%ﬁg%?ceédggg%rgés s|n§ gfaa]iﬂnsw??wt%o 68. %fﬂl??ﬁér pect'Tof the

i nventi on Partheulge eft aleémt:! Bilé ,acvebereohf gohligl ent i Heaof w©l6e,i nventi on
for Identiiyragadngl ot ipoksti mhea noyel8LYGosyl o VALOlgss. jfghurt her
aspect of the invention is the use of  a glycosy h%/ rol'ase of "the

i nvent i on ¥&P 1SR bnter ong dageh e o2BABChe< st obeawneneas pandicaltad f or
devel opi ngurdeOVelE@ENZYITE NOA furtifa@r ?@pgcltn ?fpé;ﬂﬁteitdhﬂv&nt |Oq,|rgar! sttnlggadus;anof
a nucleic_ acid of the. invention for fusion to another nuclei-c acid,

parti cul arP3o" Vel 6 B hoVd T EHRARI I NAuct i Pt dOWhi ¢h dqdelfler the
vari ants posséibliing aceotkie ngohsehbesconsgersids $E0 ST XaD besqy oduced by
21 Jupg 2006 - 27a generally known nethods. For exanple, the "Lexikon der

Bi ochem e", Spektrum Akadem scher Verlag, Berlin, 1999,
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%,
15 preferably at least 99%, particularly preferably 100%
identical to 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 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 is 96%, in particular
at least 97%, preferentially at least 98%, preferably
25 at least 99%, particulafly preferably 100% identical to
one of the amino acid sequences indicated undér SEQ 1ID
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%, preferentiélly 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



presents. in volunme .1, pp. 267-271, methods for de novo z,%n h%;i 86 of DNA
and in volune 2, pp. 227-229, the polynerase chain reacti 9 The
sequences can be specified by the generally known coding systemfor am no

aci ds, wh%{oe ﬁ)&%@ﬁ,ﬁte in a codon usage charact er#é%lé%ﬁgéﬁggéﬁlhfu;%

gener a. e to enploy for this purpose al

expedi ent rret hods as di sclosed for exanple in the manual yob2F&ptsCh,
Sanbr ook and Maniatis "Ml ecular cloning: a |laboratory manual", Cold
Spring Harbor Laboratory Press, Ne‘vv%rT( 1989. It is also 21 June 2006
WO 03/ 054177 PCT/ EP 2/ 14 10 H052Q §8t po &#bl e to use a PCRto

i ntroduce SHdISARRIAT® © ECH: éhsl 8NA§E h8°gPyEdsy T dFBPases of
t he |nventqa)1rsara5mi)esefquerhe¢ ob PDi Mbzed. f 807exanpl e by cheni cal

nodi fication, directed evolution or sequence shuffling of the enzynmes or
enzynme fragrrents to give novel proteins or fusion proteins (hybrids,
chineric pgrtWiHYr spenbisckasmactf of thies iayventfigm ekfam)lleucmgcrret hods

of directegdild @wing i dr-of ¢ §l|ﬁ§§r Las¥i ¥e hﬁ@ohgg%%%lon
reconbi nat i on” (Zhang, Y.M, " Buchhol z,” F., Miyrers. J.P.P., Stewart, A F.

(1998): "A new logic for DNA engi neering using reconbl natl on in

Escheri chizm fanttiter ﬁ\i@éleE@e&bpéctVGEumeZvaﬁa@mt1302'3 1283 , nuSt aggered 15
Affholter, J. A,

ext ensi on pr.o es EP' (Zha .. Gyver
Ar nol d, Fﬂ%i.lcflg £h= ﬁgecu%é)rr Bvol LT C(B)Sny]r)y hsyt%éjg]ear S0 8RFenPBRprocess
(St EP) insaﬂqqmoaeo@nbanatl©m6t NE1%, Bipotedetnaddly, v@jumeaéﬁ pp%,

258-261) !igﬁ Rgggnfge%izpnam@ﬂ" (A% F - B0 a0, p G ver, L.,

Arnol d, FH In V|troreco i nation: an effectlve
tool for rmcrlé?&‘i IS@%?HF?on‘mdwﬁﬂ%ﬁcuﬂéﬁds . IDyoN@me 56, topp.

681- 683) , de@f\utblel " $G1 ppRefeWBIG {d90AY: poRanichLewphpthon of a

rotein in vitraq DNﬁ
P are not Q%e ied by the PCR primer sequences.

A further specific aspect of the invention is an
oligonucleotide, in particular a PCR primer, having one
of the sequences indicated in SEQ ID NO. 309 to 316.

Further aspects of the invention are described in

claims 37 to 68.

A further aspect of the invention is the use of a
nucleic acid or oligonucleotide of the invention for
identifying and/or isolating a novel glycosyl
hydrolase.

A further aspect of the invention is the use of a
glycosyl hydrolase of the invention for fusion or
linkage to another protein, in particular for

developing a novel enzyme.

A further aspect of the invention is the use of a
nucleic acid of the invention for fusion to another

nucleic acid, in particular to develop a novel enzyme.

Nucleic acids which code for the wvariants possible

according to the consensus sequence can be produced by



25 shuffling", Nature, volune 370, pp. 389-391) and "Ml ecijll rnel%hggdi ng"
(Ness, J.E., Wlch, M, Gver, L., -Bueno, M, Cherry, J.R° Borc¢ t,
T.V., Stemer, WP.C., Mnshull, J. (1999): "DNA shuffling of subgenomc
sequences of subtilisin”, Nat. Biotechnol., 30 volunme 17, pp. 893-896).
The gl ycosyl hydrol ases of the invénti'dh can be protected in particular
during storage by stabilizers for exanple from denaturation, deconposition
or 35 inactivation, for exanple through physical effects, oxidation or
proteolysis. In many cases, conplenentary 21 June 2006 WO 03/054177

PCT/ EPO2/ 14210 HO5206PCT 29 or nutually enhanci ng conbi nati ons of
stabilizer. r | s d. ou f bilize ake reversible
pr ot ease e?‘r‘? F%?L o%sn%z"ﬁlchm%%)(?%'r g)?grnpﬁ%gea?h%leedza@%i ng‘exﬁyé)rnoc Y oride and
| eupept i n, Bdochenileldni Speditdyim AdordemiseltédsVesdbygs Berddiner sLader eof |
peptide aldehydes o R AlYe PPt pde W 10T Sntichaas £oQv Gl g, o
specific subtilisin inhibitors. Further 10 famliar enzyne stabilizers are
ani no al coR¥PEheFdls a’f MiHb- andi - int (YRl Weol2 aBRB- - ptopandf anmithe

a: i pﬂalti c E@al’yb@&)é's!ec cftcéﬂsl ﬂ@iat:eisﬂﬁ,(@&fc)?.r boxyl ige 'rdc,se-izsl @wellr pel ihplhati c
al cohol s, but especially polyols such as, for exanple, cerol, ethylene
gl ycol , pr BB?ICéf%ée yL?XI g 9159%16‘?5?{1&’._ @?%ﬁ‘urﬁ%cgﬁi‘% a%ég/tf?lkevﬁ%’é used,
such as, feminexargliejs,calwheme acapptepatateal ciirm far mebeonmagnesieim

salts, a w ggrgg:ccie%@étq% R gpgr_acrﬁc%ti%t}: nd 9 exanple, [lignin, cellulose
et hers, polyam des or wat e ol'ubl™e ™ Vi 2% copolynmers, in order to
stabilize the enzyne 20 preparation in particul ar agai nst physical effects
or pH varigatiagns. dugihng agent s @nd, @nt kg dant;s. sugh pase f exanpl e,
sodiumsulfite or .r%{guci-ng sugars 1 ncrgase t he st%bi Ifgt 3r/po et hgdrlplr ot ei ns

t o OXi dati?@nv&éééﬁ’ﬁééitﬁﬁﬁ. expedient methods as disclosed for

~ 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 Numer ous possi bl e applications established in industry for glycosyl

hydr ol ases aPe li sted PE manual s such as, for exanple, t heZ bbuie 2006
“I'ndustrial enzymes and their applications” by H Uhlig, published by
Wley, New 30 York, 1998. The followi ng conpilation is not to be
under st ood ¥9 R3486¥ATHI ve |ist, but represents a sebeeykpo2¢iqbhe
possi bl e i ndustrial uses. Should it enmerge that individual gro%elns | yi ng
outside the range of simlarity are suitable, because of Hfe?P BQEynatlc
35 in particular anmylolytic, propertieggfor the additional applications
not expressly clainmed herein, these are 21 June 2006 WO 03/054177 _

PCT/ EP02/ 14R26SHO3206RCT us30 aheP@Ry tioclimtedduret henggopauah preLecti on of

t he resen o] ther aspect of the invention are washing and
cIeanPng coﬁ%gg¥§?%ﬁsmﬁﬁ$bEHére characterized in that they conprise a

gl ycosyl hydrol ase of the invention or a derivative thereof. A further

f ot gl |
?ﬁ€:ﬁ§|gp hﬁel@!?ﬂbb?ﬂ h§dEB@aB§§ ef %Efeéﬁﬁﬁﬁxééﬁ%g%i ﬁ%n d?rE$ .

fera in a washing or
i nventi &n, $%§ tF%ﬂ H%”fexﬁ%%ﬂ?%% hBYd seireBiesl Omodifporaimnarea of
use of gIyc@syéchydrebaBeslandor saqpahbbcﬁhﬁﬁfﬁaﬁb|?&C%qfséﬁ%g $%Sact|ve

t cl aning conposi tions for “cl ean
sol 14 surf acns LR Bra SRl 28 or SR BREF), PRI oPLurersian. I 1
t hese appllk%ﬁt%#ﬁs tGhbeNQHﬁnyﬂMﬂeaatlvptytsEhyez tioe Bieak dawwby
e rate,,car r.at e- cont.ai ni_.ng

hydrolysis, fo@r wgtach gromgh T €& @%?%Hd of &@ﬁﬁﬁﬁﬁg

hey
conta ations, and especial Ty those based on s , t
can brrhﬁseoe‘écfjdh eton n Qfi t asheymesi a ldkeel selmn v&e:sxm ng homedlcegnisng

conposi ti OrkSecdfﬁtElnmrtdi’t' OEhdy Pe Yhpsen fhHJ S, such %ﬁlyrfe%rs,exarrpl €,

tenperatur ﬁﬂ% | ngewggkengthF re?OX9gdelggongorlog1c for DNA
engineering using recombination in Escherichia coli”,
Nat. Genetics, volume 20, pp. 123-128), “Staggered
15 extension process StEP” (Zhao, H., Giver, L., Shao, Z.,
Affholter, J.A., Arnold, F.H. (1998) : “Molecular
evolution by staggered extension process (StEP) in
vitro recombination’”, Nat. Biotechnol., volume 16, pp.
258-261), “Random priming recombination” (Shao, 2.,
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, PP- 389-391) and
“"Molecular breeding” (Ness, J.E., Welch, M., Giver, L.,
Bueno, M., Cherry, J.R., Borchert, T.V., Stemmer,
W.P.C., Minshull, Jd. (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



mechani cal effects, should be optimzed for the particular cleaning
"problem i.e. inrelation to the soiling and the substratel TUng200Gsua

. . L . 10C
tenperatures for washing and cleaning conpositions are in ranges from
fo?pnanual conpositions via 40C and 60C up to 95 for machi ne conpositions
or for indu¥Ori03/054p[Eli cati ons. The |ngred|ents of tﬁ@Tyggfgggg%%o
conpositions are preferably al so matched to one anot her .
teggerature can usual ly be adjusted 21 June 2006 - 30a CcBPP2ZAEBOTIY in
nodern washi ng and di shwashing machings,_all intermediate tenperatures are
al so included. The other conditions can |ikew se be designed very

speC|f|caIIyrfmnnnhﬁjgarémhuh@inglQﬁﬂkﬂ%aQQQﬁgsaafV%%a%ﬁ?19%€%; gPgponent s

of the co i |isted below 21 June 2006 WO 03/05 |
PCT/EPOZ/QB%%%BF8§§86PCT 31 Preferred conpositions of the invention are

di stingui shed by the washing or cleaning performance of this conposition

b I npro b iIn n i e me _of the.invention, conpared
Wle![ Rgt hqrzpf o?ﬁg a%élrgﬁQS %f?ho%%%ﬁ%%e%’zyn%%un &r %4 r‘?ﬁb&fe t ¥ UGithi’ i ons
def i nabl e hn?h?é Way. TEUCHi s @aent,fehe arphobyeic [rotaimsdine

hose abl e
 ncor por at e dP6OhTOPDAS| 1 iapRS Of e p8 tmve”tﬂo%xare Leterably
to |ngrove %%e mashlnggand/or cleagl%g per f or mance o? a mashlng $r 10

cl eani ng conpoditT on2CEAPr herSPi'et er PEd &oThsdS t | Bhsrapé, di steptdudeshed by

t he anyloIqldehﬁmxynesrandphhelpthqnxﬁgnnpnemhglggkb@g lzg@@gghgﬁgcally to

15 takes. pl ace f exanp
L;g?\éf tsrg &\Q&ﬁd‘ﬁé(;gt :‘O%nt ﬁg I18I y‘?‘l?%tb}gfjeﬁ’ ns”&%lﬁgt%%‘{ ubi Wrii(@dfrby ot her

conponéft s m%%kﬁ%o@@bﬁmel@hsblimchrasarbommmﬁnnﬁftoh§y§fgg&gngg.
protein of ﬁ&ﬁbJﬁV@QL[OQng{ﬂgh&ﬁﬁdand —propanolamine, aliphatic

carboxylic acids up to Cjz, dicarboxylic acids, lower
aliphatic alcohols, but especially polyols such as, for
example, glycerol, ethylene glycol, propylene glycol or
15 sorbitol. Calcium salts are likewise used, such as, for
example, calcium acetate or calcium formate, magnesium
salts, a wide variety of polymers such as, for example,
lignin, cellulose ethers, polyamides or water-soluble
vinyl copolymers, in order to stabilize the enzyme
20 preparation in particular against physical effects or
PH variations. Reducing agents and antioxidants such
as, for example, sodium sulfite or reducing sugars
increase the stability of the proteins to oxidative
decomposition.
25
Numerous possible applications established in industry
for glycosyl hydrolases are listed in manuals such as,
for example, the book “Industrial enzymes and their
applications” by H. Uhlig, published by Wiley, New
30 York, 1998. The following compilation is not to be
understood as a definitive list, but represents 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



both in conpositions for |arge-scale consuners or 20 industrial users and
in products for the private consunmer, and all presentations! iimecd@0ar e
expedi ent and/or established in the art also represent enbodiments of the
present invention. 25 The washing or cleaning conpositions of the invention
mean al | MhA3ALRAXTypes of cl eani ng conpositi ons, PCESERORSAEBALr at es and

conpositions to be used wundiluted; for use on the comrergbs& %%%lre’ in the
washi ng machi ne or in hand washing or cleaning. They 30 inc u8e, for

exanpl e, washi ng conpositions for teX®ites, carpets, or natural fibers,
for which the termwashing conposition is used according to the present

i nvent i onheRsdyY aliggliuadiden f dheexsmsire  ofi shwaskiotg cwonpdsi thens for

di shwashi pgaweitd nasy&it 35n manual ‘di shwashi ng conpositions or cleaners for
hard surfaces such as netal, glass, porcelain, ceramc, tiles, stone,
pai nted surfaces, plastics, wood or 21 June 2006 WD 03/054177

PCT/ EP02/ 742 ¥ Hi0206RGhbec®? dreather ; ibhenteom cheani Rase9RBOSEhEON 'S
used according to the gresent invention for these. Every type of washing
or cl eani fig-% i EPBROFeprEEENt L EfodFhehe ChbertReprigsehRafnvent i on
as | ong axtey Scqnptesa af qiIRedswemy@ro hase been raddedh$her £39. or

Enbodi ments of the present invention include all presentations established
in the art® éf‘?orllovratalt‘fe “f'ent presentations of the conpositions of the
10 invention. These include, for exanple, conpositions which are solid, in
powder fomm fhirghied, &Bpget fof Mtble paskntiWer esappropris e &l s§ conposed
of a pl uralitcy %I) ghgse , congfes ed or unco ressedé the followng also
bel ong t h&&tS S % or PELAMPPES et r 1St eS"VGPEAGNes, PASI SR LY s 16 Bouches,
packaged batshiiny | ar geleentigigietsmpadde i Bnp@f i ORS. iR iVve0SYfor

hydr ol ases,, i n .particular anyl ases, are
y dleanﬁ%g fext Ned Or ard surfaces.

One important area of use of glycosyl hydrolases and,
in particular, amylases is that as active component in
washing or cleaning compositions for cleaning textiles
or solid surfaces, such as, for example, crockery,
floors or utensils. In these applications, the
amylolytic activity serves to break down by hydrolysis,
or detach from the substrate, carbohydrate-containing
contaminations and especially those based on starch. In
such cases, they can be used alone, in suitable media
or else in washing or cleaning compositions. The
conditions to be chosen for this, such as, for example,
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
10°C for manual compositions via 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



conbined in conpositions of the invention for exanple 20 with one or nore
of the follow ng ingredients: nonionic, anionic and/or cati 8hiene 2006
surfactants, bleaches, bleach activators, bleach catal ysts, builders

and/ or cobuil ders, solvents, thickeners, sequestrants, electrolytes,
optical brighteners, antiredepositi-on3@% agents, corrosion inhibitors,
especially silver protectants,. soil-release agents, color transfer

i nhibitors, foaminhibitors, abrasives, dyes, fragranches, antim crobi al
agents, WV stabilizers, enzynmes such as, for exanple, proteases, (where 30
appropriate other) anyl ases, |ipases, cellulases, hemcellulases or

oxi dases, cerdbinyowsky especi atddermnzywaesiindi | i aeds, ansheabkingonponents
known in thehs; 35 prefe ] Li ans, chatacterized in that they
conpri se f_r(;%rlﬁlg].r%s"OOOS?lper%%ﬁgng‘g@v\g?!gaht to E%}oeef)y V\%i g%trj,e ana‘ngo

i ncr easi ngPFipiEEr ary otbepotongisdepy RN k0o WD desdsned7

PCT/ EPO2/ %4410 £P6206PE311y 3or Wehehipa Pr DOQ1at 0 3%k neei BhtpoQe001 to 2%
by wei ght _.or g 01 to 1@6Q¥ me“ght,_of.%he anylolytic protein, or
derivativ&:% TRE nohPBhi CURILA LRt LTusddear SOPPeFeEaBPy ALRBRYI at ed,
advant agebedlow .et hoxyl ated, in particular primary al cohols having
preferably from8 to 18 carbon atoms and, on average, from1l to 12 nol of
et hylene oxide (EO per nole of alcohol, in which the al cohol 10 radi cal
can be linear or, preferably, nethyl-branched in the 2-position or can
conprise linear and nmethyl- branched radicals in a mxture as are
customarily present in oxo alcohol radicals. Particular preference is,
however, given to al cohol ethoxylates containing 15 linear radicals of

al cohol s of native origin having from 12 to 18 carbon atons, for exanple
fromcoconut, palm tallow fatty or ol eyl alcohol, and, on average,



from2 to 8 EO per nole of alcohol. Preferred ethoxylated al cohols

i nclude, for exanple, Cl12-14 20 al cohols having 3 EO or 4 E& J@a® 2006al cohol
having 7 EO, Cl3-15-alcohols having 3 EQ 5 EQ 7 EO or 8 EOQ, Cl12-18-

al cohols having 3 EQ, 5 EO or 7 EO, and m xtures of these, such as

ni xt ures offOcP2/98437dohol having 3 EO and Cl2-18- aPEB/BPORA14R305 EO. The
degrees of ethoxylation 25 given are statistical averagesHp{glzﬁlg may be an
integer or a fraction for a specific product. Preferred alc SF

et hoxyl ates have a narrowed honol og-dBdtribution (narrow range
ethoxylates, NRE). In addition to these nonionic surfactants, fatty

al cohol s h&¥eAGrirste t MBS UL EG canodl so beeused.nErdnipires t hereof are

tallow fathyeahoahohehagingntd JEGniah B 3050105 80 FOknAnLurbher cl ass

of prefera used nonionic syrfactants which are used either as the sole
non!ooni c SE%&CFQWPOS‘%%]‘SP PR LOGDTRRA A WY e @ehe? ABnABHlLlelgtiifact ant s

are al koxykatgte m@ftﬂ’r&abir}'v@:ﬁhi)%llyl at:edlp@&e@ltzg%)gjﬂ a@@%s/@ggzm%gggﬁyl at ed,
fatt id esters, prefera 21 June ,

PCT/ >Iéng)(Z:/ 12@%%}3652%&5& eglfymﬁaévi )rglél SomAY o A caFBSn ﬁ?Bé%tilﬂ“Fhe al kyl
chain, in dgdinebdkarirf athis aghg . ndtchythest extenA ,f urkteheamylllamtmf: noni oni ¢
sur fact ant k¢hCan; eou be . al k
pol ygl ycos?ég{s%g?g\PG) ?“g?ﬁg?@%?% yzggfdesgaﬁﬁgga%g?gge u(sjéeéd_.stép?sf y the
general forRUFPEERONG Zrei PIHiTRIRY s Whosaeablsr tor admbedyei ntharti cul ar

met hyl - br agaBBdnign dMe/@r RASANiGN pakUbaHAGQr YRSa Utakednqal Lphatic
radi c IO 10§;trl1r%vi ng froma38 22, preferably from12 to 18 carbon atons, and
e s

to.
Gis 't gt igﬁmg?aﬁgéof‘or a glycose unit having 5 or 6 carbon
atons, preferably for glucose. The degree of glycosylation z is here

between 1 4 r n 1.0 and 2.0 and in 15 particul ar
bet ween 1. {gggggf E?eﬁfg%?%rge%%g%ioggtéﬁ\%éﬁ to © u%%%”??‘h]e%?ecglk%l fre '
pol ygl ucosp@Edoliytac agkyymes and the other components acting

‘synergistically to remove the contaminations. This
15 takes place for example by the hydrolysis products of
the amylolytic proteins being solubilized by' other
components of the compositions, such as, for example,
surfactants. A protein of the invention can be used
both in ‘compositions for large-scale consumers or
20 industrial users and in products for the private
consumer, and all presentations which are expedient
and/or established in the art also represent

embodiments of the present invention.

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 wused 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



ol ygl ycosi des in which the polyglycosyl radical is a glucose radical, and
Pheygliyl radical is an n-alkyl radical. 20 Nonionic surfaél &#e2096 t he

am ne oxi de type, for exanple N-cocoal kyl -N, N-di met hyl am ne oxi de and N
tall ow al kyl - N N—d|h droxyethylanlne oxide, and of the fatty acid

al kanol ani BR2s0#A b be suitable. The 25 proport|ORCEVEF93§é4Réﬁ|on|C
surfactants is preferably no nmore than that of the ethoxyhabegdplatty

al cohols, in particular no nore than half thereof. Further SU|tabIe
surfactants are pol yhydroxy fatty aci @2 30 amides of the formula (I1) Rl
RCONT[ZJ (1l1) in which RCOis an_ aliphatic acyl radical having from6 35
to 22 carbbrliors, RDS s h§dPogehleantBPky| CHRPRIi iR 2006 W03/ 054177

PCT/ EP02/ 14248r #105206RCTth35 phydeaxyal kybnt aghcatohavinagd.r opyd 4,0 4

car bon at ons i.s a linear or. branched polyhydr 0X aIkyI radi ca
havi ng fromB® tSQIBE%ﬁPﬂﬁh 8F ot SHH 1 ofiPBPLS T4 hyif et dups. The

polyhydroxgmbemimemmldaﬁn1ﬁbs 5paeEeknommnsabSEanceasmhuehgcaasusﬁalIy be
obt ai ned C j f r i wi t.h anmonia, an
alkylagane o?{gﬁya ian&?g%ﬁﬁéhggagsaésegggﬁtg%g%y aﬁ%ﬁ?gﬂtkla.fatty aci d,
a fatty acid alkyl ester or a fatty acid chloride. 10 The group of

pol yhydr oxgmib@d inferdcs d am degeal S[S)res@ﬁjcUdg%v%%@%ﬁdslﬁél%@g f%&gﬂ' a (1)
RI-OR2 | RCONJ[Z] (Ill) 15 in whi Ris a linear ranched al kyl or

al kenyl presentations established in the art and/or all
expedient presentations of the compositions of the
10 invention. These include, for example, compositions

which are solid, in powder form, liquid, in gel form or
pasty, where appropriate also composed of a plurality
of phases, compressed or uncompressed; the following
also belong thereto, for example: extrudates, granules,

15 tablets or pouches, packaged both in large containers

and in portions.

The glycosyl hydrolases, in particular amylases, are
combined in compositions of the invention for example
20 with one or more of the following ingredients:
nonionic, anionic and/or cationic surfactants,
bleaches, bleach activators, bleach catalysts, builders
and/or cobuilders, solvents, thickeners, sequestrants,

electrolytes, optical Dbrighteners, 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% Dby
weight, and increasingly preferably 0.00001 to 4% by



radi cal having from7 to 12 carbon atons, R is a |I|inear, branched or
cyclic alkyl radical or an aryl radical having from2 to 82tdvixo008t ons,
and R2 is a 20 linear, branched or cyclic alkyl radical or an aryl radical
or an oxyal kyl radical having from1 to 8 carbon atons, where Cl_4-al kyl

or phenyl PWQdP84P54a7@ preferred, and [Z] is a |ineRCTgBPYRydAaipal kyl

radi cal whose alkyl chain is substituted with at |east t ?g g¥droxyl
groups, or al koxyl ated, preferably ethoxylated or propoxéﬁé 8, T
derivatives of this radical. [Z] is-pB&ferably obtained by reductive

am nation of a reducing sugar, for exanple glucose, fructose, nmaltose, 30
| act ose, guPaBhEse 0 -M¥¥Hoske 083 xPoseidiite NoaDRbxyo A% by weight

N ar yl oxy- gubst igtjut unds C er I el ¢ e, by reaction
with fatty acid rrettﬁel eerdr %ﬁr@h%rggéngﬁéflﬁlﬁ ml_“ 3
catal yst, PREOVER&Vedesired pol yhydroxy fatty acid anides. 35 21 June 2006
WO 03/ 054177 PCT/ EP02/ 14210 HO5206PCT 36 The anionic surfactants used
are, f exanpl e, those of the_ sulfonate and sulfate type. Suitable

surfac?%ntéggf ORI Fonat B 1 ipe- e prel'8fgbl y & 13-BFR§EBRRZ Ene-
s. ul f onat es]l kokgl ahsdl f aabtaes,ageceis I xéuhesydhtalkene Spafdicular

hydr oxyal kgpes on n J f e s .0obt ai,ned, r exanple, from
C12_18-n0ngole%%%s %ggﬁﬁégaqwggil a (ﬁé%?fgrﬁg?mdgub(% %§n8§59g8
sul fonat i oOAtHRE h anghseBls asifrage t r forindel ate slbseqlientt adklyiaseor

aci di ¢ hydeelysi Sef) ther swbfianald ogy ppRLNCt Siy, N«ﬁ? £O 3 taplengie
al kanesul f onat es. whi ch are qbtained from €12 18-a ﬁanes, .for exanple, by
sul f oct) or AL FBh &PN SR f dAPGAL R mi PReSEBsBdventmaiyily btlysarcled

neut ral i zathomheli kepbser Soi t all ecai e cakpoitke PSLEsS 9fd ansthfp-fatty
15 the a-sul fonated nethyl” esters of

oS et EALAgIac shgler cxanel o b Lo sl fonst o, eI B3
present in oxo alcohol radicals. Particular preference

is, however, given to alcohol ethoxylates containing

15 linear radicals of alcohols of native origin having
from 12 to 18 carbon atoms, for example from coconut,

palm, tallow fatty or oleyl alcohol, and, on average,

from 2 to 8 EO per mole of alcohol. Preferred
ethoxylated alcohols include, for example, Ciz2-14—

20 alcohols having 3 EO or 4 EO, Cg.11-alcohol having 7 EO,
Ciz-1s—alcohols having 3 EO, 5 EO, 7 EO or 8 EO, Ci2-18—
alcohols having 3 EO, 5 EO 6r 7 EO, and mixtures of
these, such as mixtures of C;,.14—-alcohol having 3 EO and
Ci2-1s—alcohol having 5 EO. The degrees of ethoxylation

25 given 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



Furt her suitable anionic surfactants are sulfated fatty acid glycerol
esters. Fatty acid glycerol esters nmean 20 the nono-, di- dhdurg?@®$ters,
and m xtures thereof, as are obtained during the preparati on by
esterificatiopn, ,of a nonoglycerol with from1 to 3 nol of fatty acid or

during t he"®r&48H¥L7i cation of trigl ycerides wi t hPCE/ER08/3924% nol . of

glycerol. Preferred sulfated fatty 25 acid glycerol estergoanggpeie the
sul fation products of saturated fattg acids having from6 to 22 carbon
atons, for exanple of caproic acid; dprylic acid, capric acid, nyristic
acid, lauric acid, palmtic acid, stearic acid or behenic acid. 30
Preferred l'éﬁ“i’@(ré‘iv‘n)§FO’§ullf &ed Farhde aFrmpsi imettdle ahyli AhpaPti dm ar the

sodi um sabdst bfusaltf H8t €y n@ODESkhetBEy10bs€E2<Cl8-fatty al cohols, for

exanpl e of coconut fatty alcohol, tallow fatty al cohol, lauryl, nyristyl,
cetyl 35 or stearyl alcohol or of C10-C20-oxo al cohols and those

nonoest er A of feetlwedarylatcohof s mwénidese charmackengtshswhEaht hemnpr ef erred

os206RCT LS Tt S TRL n Tendth bty comt | S2°% "oy RGP oot det

pet rocheni E3fGhas@d kytr a?@hfgléﬁ“a‘?%l%fkywhr% daky abe Ueee amaliedous

degr adat i OtEh@eBéWeQélt Gdhtiequkyabent 1 RORPAWIISR based, o fakty ogheni cal
raw materi al s. ma.5 washi ngéierfor mance Vi ewpoi nt, preference is given

to Cl2- c1%r%n<kw suwat eBaghdceiarci siehngA-Riataied, &hd thea- €rs- al kyl
sul fates. poSiAldy] sulthateedareralwsatsutdadde &mlwatlwrﬁca@h&atls 10 The

sul fu est ers of Straight chai r anched 7 coho Sh
et hoxgpate@ W 't (1[’1 rom 1 tJ(é) GQ%ﬁI %]fegef%?/an &I}d%g L hﬁ%\ car
2-net hyl - breerehedacd_Tl-id cohel symbaMi nghiom atendge,fB: 5an’g[Ly0‘bset hyl ene

oxide (EQuore Gl2odfgfabtyonl cahols,hayl ng, faem L éPeéeEQDl@ref@' ys0 15
suitable. Omng to the| r high foam ng behavi or,
glucdse. The degree of glycosylatlon z is 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 nralkyl
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)

R

|
- R-CO-N-Z) (n

in which RCO is an aliphatic acyl radical having from 6

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



are used in cleaning conpositions only in relatively small _anounts, for
exanple in anounts up to 5%by weight, usually from1 to 5% Bynagdoght . 20
Further suitable anionic surfactants are also the salts of

al kyl sul fosucci nic acid, which are also referred to as sulfosuccinates or
as sul f osul®i AB¢0848drs and which are nonoesters and@CdyEHOLs a2 0of

sul fosuccinic acid wth alcohols, preferably fatty al coh(gll 2@&% élj n 25
particul ar, ethoxylated fatty al cohols. Preferred sul fosuc? I ed contain
C8_18-fatty al cohol radicals or mxtobes thereof. Particularly preferred
sul fosucci nates contain a fatty al cohol radical derived from ethoxylated
fatty al coRgRsoxwhilEl lareadienbeheed @0 finaimodi cteurdf acéends @semsabove for

descriptiophg | nzjthisg cennection. syLfoguggipates f | gohol
radi cal s are de?i \}ed lf rom et hoxyl ated fatty al gghowaﬁg\?f%&él%gﬁr owed

homol og di SEFFGELI BAVARE, §4P% uf nto pAr GadioAY 13 gt @ eBromi Rewiose, it is
al so possi bbe Baitaxyisegabkpen) ikslcsbDyByaebdyhadiig, psefgr ablinelsrom 8 to
18 car hon %to in_the aI{é‘gn%%l hain or salts__thereof. 21 June 2006 WO
03/ 054177 PEV BRHI ASTC HOROBPEFL i O3ty PREALLYI 5ol @obAT bR c DY

surfact ant sednetive guamatcidrar ofs@apsed®ai ngatsedyafratwytlacbam®aaps such as
the salts | apyr y i stjc aci Lm.tic acid, 5 stearic_ _acid,
hydr ogenat g;& efél}q%fcl%%i% a%gbehder{r:li cgiggpgfiagﬁgfa i narbcgrt Fgﬁlsgﬁ,u%%ap

m xt ures defFy¥e8ippomiithataur AptEst BFighi o8, fR&t Yerxamisl eatlbgbnastepal m
kernel orotahl gwrtattyiacktdsorage . suitable. 10 The anionic surfactants

i ncl ucli ng soaps nmay be present in the formof their sodium potassium or
ammonidm salts, and as soluble salts of organic bases such as nono-, di-
or triethafbkanmgreuplhe fani el ghgdrbrgt aFas tyar exdref esmbhysi nathg form of

thei r sodi yL[qRY! ASRLETRAS 83! b5 'P0,BR0L /) | n the formof the sodium

sal ts.
R1-0-R?

R{X}ALEH ' (1]

15
in which R is a 1linear or branched alkyl or alkenyl
radical having from 7 to 12 carbon atoms, R! is a
linear, branched or cyclic alkyl radical or an aryl
radical having from 2 to 8 carbon atoms, and R? is a

20 linear, branched or cyclic alkyl radical or an aryl
radical or an oxyalkyl radical having from 1 to 8
carbon atoms, where C;_4-alkyl or phenyl radicals are
preferred, and [Z] is a linear polyhydroxyalkyl radical
whose alkyl chain is substituted with at least two

25 hydroxyl groups, or alkoxylated, preferably ethoxylated

or propoxylated, derivatives of this radical.

[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



The surfactants nmay be present in the cleaning conpositions or washing
conpositions of the invention in an overall amount of fron2plefesd0dbly 5%
by weight to 20 50% by weight, in particular from8% by weight to 30% by
wei ght, based on the finished agent. Conpositions of the invention may
contai n bl ¥cP2405€177t he conpounds whi ch serve as bPEZ{RBE24md2pPoduce
H202 25 in water, sodium percarbonate, sodi um perborate ESE%@E)@E‘MG and
sodi um per bor at e nonohydrate are of particular inportance. er bl eaches
whi ch can be used are, for exanpl e; perexopyrophosphates,” citrate

per hydrates and H2QO2- produci ng peracidic salts or 30 peracids, such as

per sul f at eBhorapeesiff anréaatratsAused wseful for ekenplea peesszohydrate

per car bani gge Woi ChoaPe REqdesarraRed Ry d hesf pr g @ 5@%%%&%@ - o202 . In
particul ar_ when used for cleaning hard surfaces, for exagB e fof machi ne

di shwashi ngfet AL i%Yess @S r BdeTvgypdivs o Ceontral kybpensfes—f r om t he
group of oupsehstbspachesinahiifoungh ctshe LliS@.tHQIXQQlfreisS d)pSﬂI@éﬁe—i/ n
principle o i,n agents for ing textiles, 21 .June 2006 WO 03/054177
PCT/ EP§2/ 1%%@0 I%’é%%éﬁ@?[kaébe%?r&%e%’r gafit bl écghlggo ediracy®Sper oxi des
such as, dlhradredpl éordidemmole, péroxi dé.-kumbheoleypnsalhawirganac _

bl eaches af &rhdie, PEIAXY; ACLHa1 SREAIIIE HBERAMDLES NAIAG Al peLpxy act ds
and aryl peroxy 5 acids. Preferred representatives are peroxy.benzoic acid
and its riFREeRUBSt i Tl B deFFvaxides, ardchsabseghRptped bkgbéngoi eraci ds,

but al so perpxyca-HaARBhRiCs and draed BRARESLUTIONBREHARLRAl afegs t he
ali phit ic or, supstituted al |$ha£| c!hgeroxy aci ds such as ,perox%/l auric 10
aci d, bero%%‘f%}é ¢ c & PR AL PRT HePe iy daprbfc Obi@iged from

(pht hal i mciepgraxkhaxanoi coaci éxapR), o-par boxyfodenzant Sopes oxyeapr oi ¢

acid, N-nope m doper adi pi ¢, ., aci d_and N-nonenyl m'cgo rsucci nates, and
al i phatic anic]y(l”glr% 1?% Btic parBxydi g’él?)t?g)%ﬂelncnc aci 3’9’ {thlﬁy S 1, 12°F
neutralization. Likewise suitable are also the esters
of a-sulfo fatty acids (estersulfonates), for example
15 the a-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 C;2-Cyg—-fatty alcohols, for example of coconut fatty
alcohol, tallow fatty alcohol, lauryl, myristyl, cetyl
35 or stearyl alcohol or of Cip-Cig~oxo alcohols and those
monoesters of secondary alcohols of these chain

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



15 di peroxycarboxylic acid, 1,9-diperoxyazelaic acid, diperoxysebacic
aci d, di peroxybrassylic acid, diperoxyphthalic acids, 21 June 2006
2-decyl di peroxybut ane-1,4-dioic acid,
N,N—terephthaloyldiéG-aninopercaproic acid) may be used. 20 The bl each
content of "Ph@3488A137may be from 1 to 40% by wei ghPCEABPORM1BALDI cul ar,
from10 to 20% by wei ght, wusing advantageously perborate gﬁgﬁ§¥g&ate or
per carbonate. A synergistic use of anylase with 25 percarE _ of

anyl ase with percarboxylic acid is -dB3closed by the applications WO
99/ 63036 and WO 99/63037. In order to achieve inproved bl eaching action in
cases 30 didmshityimt tlansgrat umwds odf 60CTand seel ow, asgnthetparti cul ar

| n the casgeofolaupdey)PhetEgal BBRL: ghBEChEORPOS] L ONS TR gl so fnc ude
bl each activators. Bleach activators which can be used are conpounds

whi ch, und?Ve p@PRYRIIYsi e @6REr t1 ORs Pgiari o i pRattine peeksadsntar boxyl i c
aci ds havi agupseh@s abhyelir om rat@yl@heatiken @wikatdMiPRLLi ppbArafrom2 to
4 carben atons, and/or. substituted or nsubst:tuted per benzoic acid. 21

June 2006 "VO'H37 0651 7P BETEP02T 4RI Hos enceplssistethcks which
carry 0- ahdfBisNldcyll gdupsesf saidd pmnberabdkytar babfatess aagdor

substitutqﬂfQEHng Stii@%%ﬁ%ﬁ?gﬁ?%gégkﬁﬁeé Sgﬁgﬁ%tkgfh%rgkegfggnce i's

given to polyacy|lated all ren _ _ _
tetraacet yFethyPbneanbpnhe sTnEDFtantylated triazine derivatives, in
particular 1,5-diacetyl-2,4- dioxohexahydro-1, 3,5-triazine (PADHF),_
acyl ated lycoluyriles, in particular 1,3,4,6-tetraacetyl- glycoluri
(TAGJ;I,8 N-%&%//I Fﬁhﬂéég,lci rf“%‘%???‘b%lf Ar O 19" FoheRhbyFRate it kreapwost) ,
acyl at ed phepelaiddhenat essthdsypardd cubath N- AORANOY! -t O 6 mol of
'SO”O”a”OX&9§XR§%%EQE§H£fOE%E% %%- Imééﬁ?fgggghched Cg-11—alcohols
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.jg-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 is 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.



acyl at ed hydroxycarboxylic acids such as triethyl O- acetyIC|trate (TEOC)
carboxyl i c anhydrides, in 15 particul ar phthalic anhydride, 2] daa2Q0
anhydride and/ or succinic anhydride, carboxam des such as N

met hyl di acgf ani Lycolide, acylated polyhydric alcohols, in particular
triacetin,%étﬁbggﬁégaﬁycol di acet ate, isopropenyl aBET{FER02/14210

2, 5-di acetoxy-2,5 20 di hydrofuran and the enol esters dlsthg%yﬁéd% CGer man
pat ent appllcatlons DE 196 16 693 and DE 196 16 767, and acetyl ated
sorbitol and mannitol, or mixtures ~tRé&reof described in Eur opean pat ent
application EP 0 525 239 (SORMVAN), acyl ated sugar derivatives, in 25
particul ar pentaacetyl glucose (PAG, pentaacetyl- fructose,

tetraacet yFuythse andudatzadeetyldmcoose, andirmeatadad ed, apptional]y
N—alkylateg gkgﬁa ne qr | uc nolacﬁgae triazole or triazole derivatives

and/or paFticularateapit8Pact ans" 2hd Sriol agtafh ®Pakst i Sachves
pr ef er abl ytNeaeylasedfl deuans, akumhexanpi@t1©+bemaoybaamﬁnhaﬂkﬁﬂkﬁnd

o oot | o e Ph AT R B e 68T Bk Bkl
95/ 14759 af@if0 g8yd7498. Pﬁi%tllﬁ%bl]r@phl ISicga | pigsuzsebstde i eed a(fyiorracet al s

di scl osed hat@esmarapatenici@pl ireat | Ok d96.H6,(89 ang ke g '1 | act ams
described in Ge at ent aggllcatlon 196 16 770 21 June 20 WO
03/ 054177 ?fﬁ?%%gawlgﬁﬁﬁykﬁg 8PCTre4fuid@®lien i nternati onal patent

application WD 95/ 14075 are |ikew se used with preference. It is also

possi hlye t u ations of ¢ entional bl each activators
dISC|gégd ?%ecéﬁﬁéﬂ§catengﬂbpp |é%t}%%ffé 09 £R3PF7 MY \PEr PFESEBL vat i ves
such ascw%ﬂoﬁhﬁdﬁ@@m nftmh%&rqmndnuw,gpd%aﬂiyhamunuammmmﬂmm|UwIes

and/ or  cyaagakde der i yat Lyes,ray @A s DB useflha BT ET ghied  Dleach.
activators are sodi um 4- (oct anoyl ox benzene onate n- nonanoyl or
i sononan ™ono-, di- or trlethanolamlne The anlonlc surfactants

are preferably in the form of their sodium or potassium

15 salts, in particular in the form of the sodium salts.

The surfactants may be present in the cleaning
compositions or washing compositions of the invention
in an overall amount of from preferably 5% by weight to

20 50% by weight, in particular from 8% by weight to 30%
by weight, based on the finished agent.

Compositions of the invention may contain bleaches. Of
the compounds which serve as bleaches and produce H-»0,
25 in water, sodium percarbonate, sodium perborate
tetrahydrate and sodium perborate monohydrate are of
particular importance. Other bleaches which can be used
are, for example, peroxopyrophosphates, citrate
perhydrates and .Hﬁb—producihg peracidic salts or
30 peracids, such as persulfates or persulfuric acid. Also
useful is the urea peroxohydrate percarbamide which can
be described by the formula HoN-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 in agents for washing textiles.



10 oyl oxybenzenesul fonate (n- or iso-NOBS), undecenoyl oxy- benzenesul f onate
(UDOBS), sodi um dodecanoyl oxybenzene- sul fonate (DOBS), decahdyheod@enzoic
acid (DOBA, OBC 10) and/or dodecanoyl oxybenzenesul fonate (OBS 12), and

N- net hyl m)rghol iniumacetonitrile (MV) . Such 15 bl each activators my be

present i n"Ph@3£08€¥%Ary quantitative range from 0. PCT/EPRRYldR ei ght

preferably in amounts fromO0.1 to 15% by weight, in part i@%lz%r %%o by
wei ght to 10% by wei ght, based on the total conposition. P9Fddition to
t he conventional bleach activators er39i astead of them it is also possible
for "bleach catalysts" to be present. These substances are bl each-

enhanci ng TYRhsfti engpeial N@adher 2randiibicod metmbxR%esonapthxes,such as,

for exanpl gor Mo 280160, RYiBELMBy1SAl SopLexe bony!l_.conpl exes.
Mh, Fe, Co, Ru, . I\/pri, V ]énanchorrpEI?%(es cont a%nﬁtﬁ{{co%%{’gilﬁia% tripod

| i gands, aPBIERic Feblegches RaER néhonmppPexesy aracidso sgpbeablifdécas bl each
cat al yst s, epsep be £nciee hedg Nga BRy i vls@rbgyusgagdghoggdcogggqndgegggkgri bed in
DE 19709 284 éAI. ﬁg@e gpiééi Ile deri va%i es, accordi ng to WD 99/63038, and
bl each’act TVATT hg TTENSI 170N hetar=cl ﬂ%%?scoﬁﬁ&nﬁ rox¥coPargg§ifto W :

99/ 63041, aedd capibleof devetspbsigitubbdacheadvbvabicBy aguicen ke 35
conmbi nat i o W 1 he ADIIRSESH 1 21 JUNg, 20 /054177 PCT/ EPD2/ 14210
HO5206PCT 4%41{98 %:onpo%}(tgi oarllésjlr%' t%gltl \r?gé%t%l o~ uShAI ?y%‘BﬁEgPﬁcone or
nore bui | d&f%d PRIpdRaIRRS Bim z BeRPPesPhding lgdtes, theardonztiasic obgani ¢

cobui | der ssangh i tWhes® 20 8ESL 981 pak oxheaRANE;s %P&%ea%ggieb%??au%éo.

phosptrﬂ tes. The latter 5 are .the preférred builders use’in particular
in cl8ani Ay ConpBSrPE¥RLCREE Cradiift di SRl hinidoRrpsonEsamhPés my be
nentioned defe@ dpetbeyimabbpReoxyhexancic acid, PAP), o-carboxy-

benzamidoperoxycaproic acid, N-nonenylamidoperadipic
acid and N-nonenylamidopersuccinates, and aliphatic and
araliphatic peroxydicarboxylic acids such as 1,12~

i5 diperoxycarboxylic acid, 1,9-diperoxyazelaic acid,
diperoxysebacic acid, diperoxybrassylic acid,
diperoxyphthalic acids, 2-decyldiperoxybutane-1,4-dioic
acid, N,N-terephthaloyldi(6-aminopercaproic acid) may
be used.

20
The bleach content of the agents may be from 1 to 40%
by weight and, in particular, from 10 to 20% by wéight,
using advantageously perborate monohydrate or
percarbonate. A  synergistic use of amylase with

25 percarbonate 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.



| ayered sodium silicates of the general formula 10 NaMsi XO2x+1' yH20,

where Mis sodiumor hydrogen, x is a nunber from1.6 to 4, 2pdede2®ly from
0, and y is a nunber fromO to 20, and preferred val ues for x

or 4. stalline phyllosilicates of this kind are described, for

1.9 to 4.

are 2, 3
exanpl e,

i‘l’PEQﬁ’ 7hatent 15 application EP 0 164 BEA/EPP2/32d@

crystalline phyllosilicates of the fornula indicated are blg%%
sodi um and x adopts the values 2 or 3. In particular, {l

disilicates

ere Mis
8-sodi um

Na2Si 206yH20 are preferr&@d. -Conpounds of th| s” ki nd are 20

sold, for exanple, under the name SKS(r) (Clariant). Thus, SKS-6(r) is
primrily b saritem Whsbhi catre yhavi myndf pe Noemylla C_NazSDQCEfyISIZG)d and

SKS-7(r) i sumbdaridy thesjdsn sodiumdi sibhgase. Rgasgwgutt%% S- sqdi um
disilicate wth acids (for exanple citric acid or carbonic acid) 25 gives

SoEVEesl SENFUHdePTPHESnamER SSRES- aRgefeaspset i vel y,

SK(?— f10(r) 1€ ar‘if;iiﬁél)l |ton’lﬁ?/pofi:y%@ﬂ%t@dﬂlantﬁ?lﬁpll:@néﬁlélﬁ@ntégem cah
t 0 sal oSl 1.l tes. e al Kall

IR R R N A NN R e ML S

Phyl | osi | |t1ai@51rd©peténmwdt1pkm,phame partictilacar bphatieabavgl-2cdrpared to

the S-sodigm, Mkl faf&:1 a!atgreﬁlsg?zﬁga' Torphane) oS, i 330hue pr e

kanem t e,

rapidly.

S-sodi um dILY¢e @t eleThus, 136 phppFbirnleat es bi

fornmul a

and di sp an increased cal crum bin g 14]a’bl | | ty,
t

W@aﬁh@z PZQli’mtyeyr e they oyt Qnyadat i 0160r responds: &

anpared to
e69§ﬁ§|’faﬁcéﬁmlr-l cal
fg-nunber

from 3835 to O. the x-to-z ratio to a nunber 21 June 2006 WD 03/054177

PCT/ E

2/ 1%%@“%]5?6%@@'1‘“1 93 NBh)r. 78<wdatedo BRenPhevyfppasesatio to a

nunber from 4 to 2800patelde$aﬁcl bed in patemomppdyrati on DE 196,01 063.

h | ubi |
-pl)-a(rat;sguralrlrl ?rrlﬁla g‘?}g u‘?a%erdegu %yﬁa Silicadles. ¥ is &FSo §§§§|’

| osi | y al so be 1ncreased

use conpouheglated hydroxycarboxylic acids such as triethyl O-

15

20

25

30

35

acetylcitrate (TEOC) , carboxylic anhydrides, in
particular phthalic anhydride, isatoic anhydride and/or
succinic anhydride, carboxamides such as N-
methyldiacetamide, glycolide, acylated polyhydric

alcohols, in particular triacetin, ethylene glycol

S1 ng

ble to

diacetate, isopropenyl acetate, 2,5~diacetoxy-2, 5-

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 EBuropean patent application
EP 0 525 239 (SORMAN), acylated sugar derivatiﬁes, in
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
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

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



of the crystalline phyllosilicates wth other ingredients. Conpounds which
may be mentioned here are in particular those with cell ul ogéJaes 2008t i ves
whi ch have advant ageous di sintegrating action and are used in 10
particular in washing conposition tablets, and those .wth

pol ycar boxPPa084 05437 Texanpl e citric acid, or pol ymPOYBpol2y/aar2axy| at es,
for exanple copolyners of acrylic acid. 15 It is also po%%igle to use

anor phous sodium silicates having an Na20: Si Q2 nodul us o PEEREED (o

1: 3.3, preferably from1l:2 to 1:2.8, 4and in particular from 1:2. to

1: 2.6, which have del ayed di ssolution and secondary washi ng conposition
properti esan@hé n20 rdiesgeititdren. deltentr edpp 1 vea t bosowdeati/anal7 sammrephous

sodlunlslI&gggggsgaqhﬁgyewpgﬁn -aguced Ay v |9gsa1@§9n30 £ g gxanpl e by

surface treatment, conpounding®  compaction/ conpr €5sion or- by Lovérdr yi ng.
W thin theUS§cép oforlpiRat Huaht Pon Conyerttdranalant phohs a cAliya t2E steans

"X-ray anogpbBeus's dThiﬁ ﬁﬁ@ﬂ&m{h®bﬂéﬁtx-@% 1f@3&ﬁ&ﬁptb@n4qxggrqmgnts t he
S|I|ca1§s 0 no& ive the har p X—hay reflections typical of crystalline
subst antes, *hat 'n P@édva5ﬁvﬁéstsu8 e oP nﬁyénﬁﬁyFﬁglﬁﬁsrth€l§ééﬂﬁbred

X-ray radi guaos, whe ch. ha\be—aalk/yllcﬁlrmq)fnﬁﬁ) sevestaln idadriess uni kdebt he
diffractio ggﬂgh§Ftkb?§¥%%Btl%%%n Rar ﬁ_arlybgoogggﬁlIdﬁge%%gﬁgrtles W |

very |ike resu inelectron |ffrac i on~ex %ilicate
particles Bile¢acpoorly defdtig@terseven stare diffrasbddnm nmaxi mad-This is

to be int ereeesﬁgytlgx%bten%eﬁfegs@nsoha% “He—rFH £- haye;migracrystal line

regions with.a sjze from10 to a few hundred nm ref erence belng given to
val uestQip 8 QFY%§?3965PI1§PQ§t§uHé"ZGU€ Ly M3 954 17rdPCENEPARKYA210

HO5206PCT bédAzeasdullfiopatel CUIBUBIIP, t @cdli UiPSHo48cAAbY E@&Pb%HE%ﬁe—
RN N e T R L
OBC 10) and/or dodecanoyloxybenzenesulfonate (OBS 12),
and N-methylmorpholinium acetonitrile (MMA) . Such
15 bleach activators may be present in the customary
quantitative range from 0.01 to 20% by weight,
preferably in amounts from 0.1 to 15% by weight, in
particular 1% by weight to 10% by weight, based on the
total composition.
20 '
In addition to the conventional bleach activatoré or
instead of them, it 1is also possible for “bleach
catalysts” to be present. These substances are bleach-
enhancing transition metal salts or transition metal
25 complexes such as, for example, Mn, Fe, Co, Ru or Mo
salen complexes or carbonyl complexes. Mn, Fe, Co, Ru,
Mo, Ti, V and Cu complexes containing N-containing
tripod ligands, and Co, Fe, Cu and Ru amine complexes
are also suitable as bleach catalysts, preference being
30 given to using those compounds described in
DE 197 09 284 Al. Acetonitrile derivatives, éccording
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.



X-ray anorphous silicates. 5 Afinely crystalline, synthetic zeolite
containing bonded water, which may be used where appropriaféJune2006
preferably zeolite A and/or P. As zeolite P, zeolite MAP(r) (commerci al
product from Crosfield) is 10 particularly preferred. However, zeolite X
and m xt urt® 0H0%41%7 and/ or P are al so suitable. A PEBIERO2AhAZHO S
commercially avail able and can be used wth preference V\%&&FE? scope of
the present invention is, for exanple, also a cocrystal of zeolrte X and
zeolite A 15 (approx. 80% by weight-z&dl+te X), which is sold by CONDEA
August a S.& A. under the trade nane VEGOBOND AX(r) and can be described by
t he for mul@TA&POC1¢11s nPIK2GAL 20T ent(ipp, uEhadilgp cgigtaBr5ons) 20 20

Sui tabl e zgotd t epuhaveran average, pajthehe siz19f Jess ffﬁ?agg pm (vol une
di stribution; nmeasurement nethod: _Coulter. counter) and” preferably contain

from 18 t FPPRPYLHei JRI2N1R paPHiidRas A6 2Uars Imoesoleebhal of 25

bonded watsfasdise oppbbe geraralhiyeknewsphospbpheseas hwid desrrspbst ances
is of gourse, alt%o pI(D)ss' bl e use ,shoul d_not _be ayvoi ded for

i.ded h
3 PREERET S0 I SRR 5T plCE: tY50f ConHRFEL SRR Tavif | abl e

ecol ogi'cal “‘reasons. :
phosphat essleamienal kahposet Bdn phbsphmeelineedi bbwashtngnoportant in the
washi ng and cl eani ng conpositions industry, with pentasodi um or .
pent apot assi um tri phosphate (sodi umor potassium tripolyphosphate) being
parti cul arf3PPBHGF eVt Fladmayl bruieePooeneY\Che3L054E7 TRETY EPDR4 4210

HO5206PCT 14perdd tBbaiGRNNesi bt &d kabie mefiad phespbates #Srhbes .
col | e;féi vw m for .§Ihe al kali met al (ggdpalrntl crul ar —sodi um and potassi um
sal ts~of t sy Prds piBrFe MacksSOdtEmp @t Y529t e Ko idi fRerenti ate
between number from 1.6 to 4, preferably from 1.9 to 4.0, and \%

is a number from 0 to 20, and preferred values for x

are 2, 3 or 4. Crystalline phyllosilicates of this kind

are described, for example, in European patent

15 application EP 0 164 514. Preferred crystalline
phyllosilicates of the formula indicated are those
where M 1is sodium and x adopts the values 2 or 3. In
particular, both B- and d-sodium disilicates
Na;S5i,05-yH,0 are preferred:. Compounds of this kind are

20 sold, for example, under the name SKS® (Clariant).
Thus, SKS-6® is primarily a 8-sodium disilicate having
the formula Na,Si,Os-yH,O0, and SKS-7® is primarily the B-
sodium disilicate. Reacting the J&-sodium disilicate
with acids (for example citric acid or carbonic acid)

25 gives kanemite, NaHSi,Os-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 0-sodium
disilicate, altered crystal morphologies, dissolve more
rapidly. and display an increased calcium binding
ability, compared to d-sodium disilicate. Thus,

35 bhyllosilicates of the general empirical formula

o xNay0-ySiO;- zP,0s where the x-to-y ratio corresponds to

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



~acidic; it when phaosphoric aci

5 nmet aphosphoric acids (HPO3)n and orthophosphoric acid H3PO4 as mell as
hi gher nol ecul ar wei ght representatives. The phosphates cosbiwee 2®fer a
advantages: they act as alkali carriers, prevent line deposits on machine
parts and linme i.ncrustations in 10 fabrlcs and, noreover, contribute to the
cleaning PerPar/aaALa7 Sodlun1d|hydrogenphosphate NBEEPE292é1A2u9 as

“di hydrate density 1.91 gcm 3, nelting point 60C) and as hydrate
g 04 gom 3 Hpagergt

(density 2.04 gcm 3). Both salts are white powders which are“very-readily
soluble in water and which |ose thei#43water of crystallization upon _
heating and at 200C convert to the weakly acidic di phosphate (disodium

hydr ogendi preBphat’ 8, tRa2R2P2eTy, thie & -HigtrerraX0ic enpes ahumbetofsodi um

trimet aphosphat @86Ua§@%0%)es%&qbewqw ?dteﬁqt?azlf%ﬁ?@&Pg}l @@O%B‘g'@ﬁo“. s

to ap usi ng

sodi um hydPé rd§h§olﬁﬁ’t]1‘%5ﬁlalﬁ'd’ e Sher PPW%%&#&W&GS mAasal sen be

di hydr ogenphosphata (P Muiging npaebasiitazdypPot@ssdiym p§esRlaLEeqPOt assi um
blphosgpate f g s a whiite. sa1t§ég density 2:33.gcm 3, has a

mel ting pobiY gP %%éﬁ?%ﬁECO os}?|8ﬁs&1ﬂ9§ 1§ ofRatih 6?m58P5§§|um

pol yphosphate (KR63) Xkramsd aild ineeadidhy l1sladsuill ie-d tre svat g&tﬂo Dbsadlruml

hydr ogenph co i ' 0 a 2H is a colorless

ydr ogenphpgg g&geﬁlaﬁ &%@%uﬁ% YR lﬁggl ) negstd néré SPels r

crystall'ine ich s very rea Ie WA er
anhydrous 1Br rRaiolGikar 2 these( d@h%ht)ﬁezlloﬂ@sga:n@erh@§$1%sof whathr at

95Q), 7 nDhaGQeBQVEMtAgégugCHh%1n%§b§b@9ngp@dﬁidﬁyaﬂﬁtg%éOéée f i g H0),
and 1ﬁ8 denS| cm,3, nelting, £0|nt wth [oss o HZC» of

21 Ju gé?o?ﬁ‘lﬁ BETNEPOSPIRT bt LpB 20EPEEt 6 aRgk efhoBecones
anhydr ous aitﬂoolﬁ.‘oayndaulp@ﬁynmes Vi g@fO%xﬂﬁpléngcﬂﬁﬁil@rtéle thSr

d'phOSphatSof?égggc polycarboxylates, for example copolymers of
acryllc acid.

15 It is also possible to use amorphous sodium silicates
having an Na0:5i0; modulus of from 1:2 to 1:3.3,
preferably from 1:2 to 1:2.8, and in particular from
1:2 to 1:2.6, whiéh have delayed dissolution and
secondary washing composition properties. The

20 dissolution delay relative to conventional amorphous
sodium silicates can have been induced by various
means, for example by surface treatment, compounding,
compaction/compression or by overdrying. Within the
scope of this invention, the term “amorphous” also

25 means “X-ray amorphous”. This means that in X-ray
diffraction experiments the silicates do not give the
sharp X~-ray ‘reflections typical of crystalline
Substances, but instead, at best, one or more maxima of
the 3cattered 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 eveﬁf
sharp‘diffraction.maxima. This is to be interpreted to )

35 the effect that the products have _microcrystalline:-"
regions with é size from 10 to a few hundred nm,':.

preference being given to values up to at moSt 50 nm



D sodi um hydr ogenphosphate is prepared by neutralizing phosphoric acid
wi th sodi um carbonate solution using 5 phenol pht hal ei n as i Ad{iugt2806 Di
pot assi um hydrogenphosphate (secondary or dibasic potassi um phosphate),

K2HPO4, is_a S, white salt which is readily soluble in water. 10 -
Tri sodi um%gb??fg% tertiary sodi um phosphate, Na3PE#T E%?%?ES?BPI ess
crystals which, in the formof the dodecahydrate, have, godepgpty of 1.62
gcm 3 and a nelting point of 73-76C (decomposition), in the form of the

decahydrate (corresponding to 19-20%%20%5) have.a 15 nelting point of 100C

and in aggyd oys form .%cgrresgondi ng to 39-400 P205) have a density of
2.536 genSorr ifodPamtpHYSfat BPi stPeadfl yOshl ubf eMn  RRfeiCWeR an
~al kal i ne neadftdremcaandiks qunepar ed byompyapsedycbgpacteldut amdrphogsact |y 1

mol of. di [ 0p n Ll of CH._.Tri pot assi um. phosphat e
(tertiary %ﬁql%r%gsgi c@%ﬁ)é@g%@n %ﬂ%ggﬁ% g) ,Sl}l'aﬂﬁadt,esl sa‘rélé71 %?’f%,glea |
del i quescemray amdrphpewdsrl ofatdehsity 2.56 gcm 3, has a nelting point of
1340C gnd is readily soluble in water with an al kaline reaction. It is 25
produced, for_exanple, during the heating of Thomas slag with carbon and
pot assi umfsulFdtelY Desprteat heneni gh¥ptpetde tarckire reemtaynsogubl e, and

ther ef or e bdHdE ywetéft Whech PR ASBEUMRDSPRALES Yt it e pr gherred
over-correps'{po€d| n& sodi u .gon&gund in L%e .30 cl eani ng _conpositions

i ndustry. Pr&TTHSR 'YurrFﬁ?‘pnﬁ €p t@n?§85i p@rgop?l%%]gh"a?e)?,' NE@PDE?S  exists
i n anhydr or® or m(cémasctiyl?. 53drqdueB, nmErdmg pebstiedds, .. atso . 880

quot ey 2 a5 ABCASIAL e 35 LdengLi vy L, 81510830 gem 3, el 1ung. poi nt 04

with Toss ances are’colorless ‘crys
di ssol ve iaf vat ef andhournPaldesl ialesq eseitahl eNaAPR@P A2 Whiinte 2006 WD

03/ 054177 RAahlER021H42 10y 4PPROBECIndd Carl Opaedsdur it Nor DAL L NG, Of

di sodi um phosphate to : )
' within the scope of the present invention is, for _

example, also a cocrystal of zeolite X and zeolite A

15 (approx. 80% by weight zeolite X), which is sold by
CONDEA Augusta S.p.A. under the trade name VEGOBOND AX®
and can be described by the formula |

nNa,;0- (1-n)K,0-A1,03- (2-2.5)Si0,+ (3.5-5.5) H,0.
20
Suitable zeolites have an average particle size of less
than 10 pm (volume distribution; measurement method:
Coulter counter) and preferably contain from 18 to 22%
by weight, in particular from 20 to 22% by weight, of
25 bonded water..

Use of the generally - known phosphates as builder
substancés is Of course also possible, provided such a
-use should not be avoided for ecological reasons. Among 
30 the multiplicity of commercially available phosphates,
the alkali metal phosphates are the most important in
the:_washing and cleaning compositions industry, with
__peﬁpéépdiﬁnl or pentapotassium triphoéphate (sodium or
poﬁaséium. _tripolyphosphate)m ‘being ' particularly
'35 preféfréd. ' |



>200C or by reacting phosphoric acid with sodium carbonate in a
stoichionetric ratio and dewatering the solution by sprayi AdJumhz006
decahydrate conpl exes heavy 5 netal salts and hardness constituents and

t hus reduc water hardness. Potassi um di phosphate (potassi.um
_pyrophosph&&e?%pﬁﬂﬁéég, exists in the formof the tPFRYBPRRL14RA0Is a

col orl ess, hygroscopic powder of density 2.33 gcm 3, whigh 8@ seluble in
water, the pH of 10 the 1% strength solution at 25C being f .2.
Condensation of NaH2PO4 and KH2PO4 red@l ts in higher nolecul ar wei ght
sodiun1pho$§hates and potassi um phosphates, respectively, anongst which
cyclic 15 +Bpridibht AIRRRCL 1M scth ad andiglet hs fhasphadtssphdsphahes,
relspeﬁti Vﬁwnaadi_ehaitnehhrefdrypeﬁe tagk?wdim'@pdéaw aggwrﬂ}:ullar f h
pol yphosphat es, respectiyve can ifferentiated. Particularly for the
latter, a g%ﬁ%Ppr¥%ft%°%?s%£H%§ gﬁggfh ﬂEeFEWéIYa%ﬁOQ%ePHEFPQG?ﬁﬁosphates,
G aham s safidsKuritl' bedmg Mypohdrseldles sal tdiAférdhghetesopieunrand

pot assisum pheSPRALER -k he flerred t condensed phosphates. The
industrially ?ﬁpor?aﬁtﬁgeﬁéggg%iJ%F?%Rﬂhosﬁ%a%g%%of%°ﬁ§§$56f8 ?gggium
tripol ypholgtlt e) 2sis avabhhygrascopildigheshi t emodgicedagsol ubweighkt whi ch
i's anhydrodsppéseftystaklki zes ryet h H@ggﬁggggs of e.gene mul a.
th)[P(O)(Chbg-CUn;hp where n=3. |n§ioo . of mater? about %%&e?%# the salt
which is fPRERFadRPer LR 30ACt yafaldtial ofadiriessye RiteYem Lémper at ur e,
approx. 2fegogissolate alachlrandpakbest 3249 Miksolive rakth®Qond f 1hhe

sol ut ign i d at ;100 for two hours out 8% of orthophosphate and
15% o %hip %@%ﬁé e_$8?ﬁ1dﬁgrfgveﬁyduﬁ%ﬂﬁﬁﬁ Y5 t he® priepar afL8ANSRI

pent asodi upeBEormaphesphat e, phosphoric acid is reacted with sodi um
carbonate solution or sodium hydroxide solution in a stoichionmetric ratio,

and the solution is dewatered by 21 June 2006 WO 03/054177 PCT/ EP02/ 14210
HO5206PCT SQ@ium dihydrogenphosphate, NaH,PO,, exists as dihydrate

(density 1.91 gem™, ‘melting point 60°C) and as

15 monohydrate (density 2.04 gcm™). Both salts are white
powders which .are very readily soluble in water and
which lose their water of crystallization upon heating
and at 200°C convert to the weakly acidic diphosphate
(disodium hydrogendiphosphate, NaéHszh), at a’ highef

20 temperature to sodium trimetaphosphate (NasP:0s) and
Maddrell’s salt (see below). NaH,PO, is acidic; it forms
when phosphoric acid is adjusted to a pH of'4;5 using
sodium hydroxide solution and the Slurry is sprayed.
Potassium dihydrogenphosphate (primafy or monobasic

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

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

35 of water at 95°C), 7 mol (density 1.68 gcm"j, .melting'
point 48°C with loss of 5 Hy0), and 12 mol .(density
1.52 gem™®, melting point 35°C with loss of 5 H,0) of



sprayi ng. S| mlarly to Gahanmis salt and sodium diphosphate, pent asodi um
tri phosphate di ssol ves many insoluble netal conpounds (i nc%diﬂrﬁgm%rre
soaps, etc.). Pentapotassiumtriphosphate, K5P3010 (potassium5

~tripol yphosphat e is avail able commercially, for exan}) in the form of
a 50% st r HYtBMRPUATght  sol ution (>23% P205, 25% K EPORL 421 @ssi um
pol yphosphates are used widely in the washing conpositi %sf@@péﬁfean' ng
conpositions industry. In 10 addition, sodium potassiumtripol yphosphates
al so exist which can .likew se be ‘us4éij Wi thin the scope of the present
invention. These form for exanple, when sodium trinetaphosphate is
hydr ol yzed'afidth KOPECABEF NaPOBYABORs) RAH - *0NABK2PBEL0 WP O MREDr di ng t 0

the inventyigfbrddiesaetdinge ¢S@eeits @ACthy tAEPH3BBhUBY a%a 398, UM :
tripol yphgéspha £, lgyéasm umtrlg?ggphosphate or xtures of_ these two; 20

m xt ur es FR?SRBe PR and R Do Xssﬁljrﬁ’far orYPhosphat e
or m xt ur q:ﬂmcm‘prpmJassaunm twitpiol yphbsphaterdbotasedi salpoiassiwsding

tripoly gﬁﬁﬂg{ ures qf, sodi r yphosph ot assi um |
tripol yph Spha 33 and softﬁ um po%asm um ;irqﬁoo %osphat eaé canga‘}@o be used
accor di ng lnsindgenphasntiae  Olgasicadeshui | éérs dbbehican metasstumn t he

washing  oHBQRiddONS Bados! €28l BE GABRERLLISONSMAftd G ltvadpnisare, in
parti cul ar, polycarboxylates or pol ycarboxylic 30 aci ds, pol ymeric

“pol ycar boxiAadidyy SIS Am iMatREd, pol yacetal s, optional ly oxidized
dextrins, further organic cobuilders (see below), and phosphonates. These

cl asses. sub tanc descr i bel ow. rgani_c_hui | der
subst gﬁceg[fralrso e}}%ﬁ%l atery ?‘_ig 6fa§éfarsooo§3)‘f’? cPIS%FBEaﬁEabw@Fﬁ% he form
of their asodi umlsadltesss t e tsdraths podhyicar boxinl | ctlaei dSormeandyfig t2de June 2006
\é\gr (r))?;/ 215)?(15{(%7 aﬁgpa?del“%@a\}@%%%@nsﬁ@y tggselc.:%ﬁbg)&ﬁl-j C aar% d.s'av\-hi ch
meltlng point of: 73-76°C (decomposition), in the form
of the decahydrate (corresponding to 19-20% P,0s) have. 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 phbsphate is readily. soluble in
water with an alkaline reaction and is 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), KsPO4, 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, potassiﬁm phosphates are often
preferred over  corresponding sodium compounds in the

30 cleaning compositions industry.

Tetrasodium dlphosphate (sodium pyrophosphate), NayP;07;
exists in anhydrous ‘form . (density 2.534 gcm™®, melting

- point  988°,  also :880°' quoted) and as -deCahYdrate

35 (den51ty 1. 815 1 836 gcm melting point 94° with loss
- of water). Both substances are colorless crystals which

dissolve in.water wlth an alkaline reaqtlon. Na4sP,07 is



function. Exanples of these are citric acid, adipic acid, succinic acid,
-glutaric acid, malic acid, tartaric acid, maleic acid, fu?h&me209€i d,
sugar acids, 5 amnocarboxylic acids, nitrilotriac.etic acid (NTA), as

| ong as such a use is not to be av0|ded for ecol ogical reasons, and

m xtures tW@r83705#t2ferred salts are the salts of PAE/BBPYLaARDAYIIC
acids such as citric acid, adipic acid, succinic acid, ghgggpégc cid, :
tartaric 10 acid, sugar acids, and m xtures thereof. ﬁossible
to use the acids per se. In additiend4d7o-their builder action, the acids
typically also have the property of an acidifying conponent and 15 t hus
al so servefepmedt adi i g a Henveheatdng | ¢t okl sofd i uwas phngpbrtecl eani ng
conposi tiopsgobE the p&yrelsy;_l,étﬂg fﬁe&ghsr%xt% dofd gﬁ rsggiﬁ}nng

conponents is not .desired. ,Particular nention s oul ere of
syst em conpAEPBPRt&ndNedyi Figtiant AMe yT 5@f Eakdpdenslicdewtteming t the aci d,

acetic aC|§olﬁaibﬁrk@ra§pﬂbyﬂﬁ¢lcﬂwéCHecéBQBthémd$m§ﬂé%§§'Heé@&d
succi n

i-C g ric aci conic, acid and any  m xtures
t her eof”. I—%(\L}Ag%ler %ﬁeraélldagﬁ’%%ne?g SEie &GP%P SulPst i U cFgdueeSbases, in
part|cuIarthﬁnnwﬁuﬁn(mhaﬂdaﬂss nePatazsluhyddmphdephanay a¢60a§§IN@ as pH
regulator ggﬁhggﬁggée) kqgﬁinveg&&ngcoqﬁglqj§uch rqgulg#o;galn amount s

of prefera not. nore’ tha in par i cular 2% by
wei ght to tlv%mrawéu gmd B9 Sui£a pél@gsbdemysgrcaas@ozaicsoppmmroﬁ

pol ycar bOXdéﬁéE@ 2tﬁ1§8<§cﬂ1’3e, wthrche&%ﬁrél,&luﬁl@ PA kit e TBLA) tSg of
nethacryllc agi exanple t aving a

pol ya i Cc ac or
relatﬁg n%h%ctTa§tﬂ%%% g?%%ﬁ+°§06tt8575 bseng/%8| -35 The nDIar nmasses
gi ven for polymeric pol ycarboxylates are, for the purposes of this :

ISDEC' ti CatégrpdeH\Ba gnzjbf]u aH2986 awa Ol’y 6141771:e§c£ EPOZ/ 1423{"(_(:;) e|_r|05206PCT

molecular weight sodlum phosphates and potassium
phosphates, respectively, amongst which cyclic

15 representatives, the sodium and potassium
metaphoéphates, respectively, and chain-like typés, the
sodium and potassium polyphosphates, respectively, can

be differentiated. Particularly for the latter, a

- multiplicity of names are in use: melt or thermal
20 phosphates, Graham’s  salt, Kurrol’s and Maddrell’s
salt. All higher sodium and potassium phosphates are

together referred to as condensed phOSphates.

The industrially important pentasodiuﬁ triphdsphate,

25 NasP30;0 (sodium tripolyphosphate), is a'nonhygroécopic,
white, water-soluble . salt which is anhydrous or
crystallizes with 6 H,0 and is of the general formula
NaO-[P(O) (ONa)-O],-Na where n=3. In 100 g of water,
about. 17 g of the salt which is free of water of

30 crystallization ‘dissolve at room temperafure, approx.
20 g dissolve at 60°, and about 32 g dissolve at 100°;

if the solution is heated at 100° for two hours, about

% of orthophosphate and 15% of diphosphate form due to
hydrolysis. In the preparation  of pentasodium

35 triphosphate, phosphoric .acid is reacted with sodium
carbonate solution or sodium hydroxide solution in a

stoichiometric ratio, and the solution is dewatered by



2000 to 10'B®BlYgPHBI MehR £2

average nol ar nmasses, MN of the respective acid. form always determ ned
by means of gel permeation chromatography (GPC), using a WA ér. The
measur enent was- made agai nst an external polyacrylic 5 acid standard which,
owing to its structural simlarity to the polyners studied, provides
realistic W8I 83{PaAL7Hei ght val ues. These figures di PEB/EBBAZLA8LAbIY from
t he nol ecul ar wei ght val ues obtai ned using _polystyrenesuhéggbgpﬁiids as
the standard. The nolar 10 nmasses neasured agai nst pol ystyrenesulfonic
acids are usually considerably highed8than the nolar nmasses given in this
specification. Suitable polynmers are, in particular, polyacrylates 15

whi ch pref 8PEBY yNfiave SAholadul ar tems $raham’em 2680tt 0 argd 080dghmol . .

OnM ng to tBEﬁﬁo%HﬁEéPr SehtRsbhl ¥m OFEHEHSPRSLEN §D5S-970UP HBRY PE given
in turn to,the, short-chain Rglyacrylates whi ch have nol ar nmasses of from

PERAST |y Nsrlerdmnsh | 4ine 0593k 38b0-10 5000
g/ mol . Al spestapabhesiamne copalipmisiphape,ycar bkyesbad es, (potRasiimul ar

those qf agcrylic acid with methacrylic .aci and. of acrylic acid or
nethac?§ligr%%?gyﬂﬁ?ﬁpﬂﬁﬁg?c ZSH%Ciﬁyaégﬁ& rgomﬂffﬁlﬁiég'proggﬁ to be
particul aréyamgléet able arkee t Hosm ofofackeyl BO%acstdrenghhmabei cwatgdt whi ch
contain fr : 909 oWel of lic id fro 0 .10% by

wei ght of'ﬁg}ggéggcidfggﬁéir g?%?atiégyiple%%ﬁdrjéiﬁk b egg%%l %ee aci ds,
i s 30 genePalYpheFRRRROB0 t3rF0 0DTY/ nwidedvef edabl ytheomwaghdag to 50
000 g/ ol apgpbsiPabhsCUbAE fEDEARDNYO0csMpodPr PORs 9/ MRAusThe. (coppol yneric

. pol ycarboxyl,ates may be. used either as powders or as aqueous solution. The
JO meredi Eog cappiyliapes

(co)p AFgy e HrGRIYPR PRI R R0 WRXHBE, in
particul arwlith 1286 byikewdse obet hsedontehtinofthde LymoSbli ofse 21 June

2006 VI’0849?@%€715$§£EE8%(1%%%QeH9%%%§P§E;-%%ample, when sodium
trimetaphosphate is hydrolyzed with KOH:

15 (NaPO3)3 +°2 KOH — NaszK;P30,9 + H30

According to the inyention, these can be ﬁsed iﬁ
exactly the same way' as sodium tripolyphosphate}
potassium tripolyphosphate or mixtures of these two;
20 mixtures of sodium tripolyphosphate and sodium
potassium tripolyphosphate or mixtures of potassium
'tripolyphosphate and sodium potassium tripolyphosphate
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,.“optionélly oxidized dextrins, further

organic-cobuilders (see below), and phosphonates. These
classes,oﬁ'subétance.are described below.

35'ﬁ Useable_'organic"_builder substances are, for example,

the polycarboxylic acids usable in the form of their

- sodium - salts, the term polycarboxylié -acids meaning



To inprove the solubility in water, the polyners may also contain _

al | yIm;uI fonic acids such as, for exanple, allyl oxybenzenes@ﬂf’b‘?ﬁ 2008¢i d and
met hal | yl sul fonic acid as nononers. 5 Particular preference is also given
to bi odegradable polymers of nore than two different nononmer units, for
exanpl e t H8@eO3APEALZBNnt ai n, as nonomers, salts of 2cTyEP023di4a2 1and of

mal ei ¢ acid, and vinyl al cohol or 10 vinyl alcohol deri vatHl \é%%,GPoCr t hose
whi ch contain, as nonomers, salts of acrylic acid and of ﬁ- T

al kylal l yl sul fonic acid, and sugar denbvatives. Further preferred _
copol ymers are those which preferably 15 have, as nononers, acrolein and
acrylic actldpaer yhairboxadiid satids owhachol @ nrangovienylhacebaseadidrt her

referred i su i«h be ntjoned are al so pol.yneric
'gr‘ri nodi car %@y)&&??énéc%ﬁgﬁ%s \tA%Iethr tgg%fe s %fg?h%%?rfoc?ecau(}ls%r B8 Ences.
Particul ar2ptef er ENGE LIS Qi vedldo palydspeakei cagdidds onakidt saand,
deri val| vesathereol ackurt hernesu (bl e, bubkdes Subsi@ncesqate pglyacet al s
25 whi ¢h can; be obt ai nfd by reacting dj al dehydes wth %o carboxylic
aci ds Ravi HF-PPGATFBO¥ 8L #C c 2065 rat’oher L habrAecetast avie) dfi¥ES) - gpsups.
Pref erred hohgaast aush ar exsabt s nedt f gomk:d;' adﬂefwﬁ@sf§$cggaiog|if_@&a| :

| utaral d er t hal.al dehyde an 1 xtur t hereo an om
go'l yol car g%%???%gémggg é“dﬁ“&?%ﬂ%&%ﬂ?%%aﬁeef%&% ﬁl]&ﬁ)h@ﬁ?oﬁ € acid.
Further suf2-bb$ecdr gauei eduidaddroxpubist anceédsasachdexd reisrifoncedanpl e

oligoners ofippty of iGardohydrat es y uwhy can.he obtained by

par'?i I hy%!ri})llpysi ?éoi;dstgiqrug%és. The hydr oléryél:gs;rc%n %gl?érr?égkagﬁf by
cust oflr y Fridestedarfafidsanpnd BéKHUEgSalPLE€OLE June 2006 WO 03/ 054177
PCT/ EPO2/ 14210 HO5206PCT 52 - or enzymne-catal yzed processes. The_ hydr ol ysi s

product s It is also possible to use the acids per se. 1In

addition to their builder action, the acids typically
also have the property of an acidifying component ahd
15 - thus also serve to establish a lower and milder pH of
washing or cleaning compositions, if the pH resulting
from the'lnixtdre of the remaining components " is not
desired. Particular 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, glﬁtafié"
- acid, adipic acid, gluconic acid and any mixtures
thereof. However, mineral acids, in particula: sulfuric
acid, or baseé, 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 molecﬁlar 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-



preferably have average nol ar masses in the range from 400 to 500 000
g/nol. Preference is given here to a polysaccharide havi ng2d Juex20Q@se
equivalent (DE) in the 5 range from0.5 to 40, in particular from2 to 30,
where DE is a conmmon neasure of the reducing action of a polysaccharide
conpar ed \W®h03éa$4b2e whi ch has a DE of 100. It isPPOZEPDRELI4R10se both
mal t odextrins having a DE between 3 and 20 and dried qugBE;ﬂg¥r¥ps havi ng
a 10 DE between 20 and 37, and also "yell ow dextrins" and PrE:
dextrins" with higher nolar masses +nsbhe range from 2000°to 30 000 g/ nol.
The oxi di zed derivatives of such dextrins are their 15 reaction products

W th oxi dizvegaggenbdavhimalssarse dihd.e of othel diepattiwasicomefakmphol

function S i i ng,.t,0 t ar boxyl i c id Lon, _
Particul a(r)%%/&%fsef e?t?gegg%lj?%g%{ic bla' I deﬁgaﬁ%r )é%)érrpoglg i onéggﬁg%ggopnventi on
are oxi di zetrenatesrarhnd 2GRS vatisiex t hér ed¥V of deiechssl-i calhens EP 472

042, WO 9 253P8mand ERs/5Ra%44. a§588R8EL i €l ext LOnedi sPegi,RaL¢s and ot her
derivatives of disuccinates,: preferabl hyl enedi am ne. . di suCci nate, are

et - C
al so 28 fAtHerSEANEapfe"Robli | &9 Het el t 3t Ay uRBdraki aémilarity
N, N - di suces nathe (RD@mets prebdeall ypuseddes tie:fiytic ohollbsusadi um or

magnesi um sal ts. ln.this cgnnectiqn further. preference i.s al so.given to
gl ycer ol él%%%%i Yars Sangﬂb?fl%erfgllgutrreissugésgggesqonﬁfi earb‘?@)ﬁs_irg anount s
in zeolitetlkont aimplerwlsd or sidiigidt e- ot si ng obdanimlest | onssang bet ween
3 and 15% /by, el ' i ¢ cobyilde i c e are, for
35 exanplé?yé%etg %%%%Eﬁgéﬁgéyggr oxyf%% gg%dség?MQ%f€é teﬁrggisgmhich may
al so BE preagses wWeesatgshreprinss, Pehyshrrenestibfanind adiidsh asAtain at

| east 4 caidea ¢ JUnASidOPEL1 WOnGIh@F4 ki P ERALT 44240 5052066, 53

n
atoms and af | et one, bydioxy, group and at mst tuo

Suitable polymers are, in particular, polyacfylates

15 which preferably have a molecular mass of from 2000 to

20 000 g/mol. Owing -to their 'superior solubility,

preference in this group may be given in turn to the

féhqrt—chain polyacrylates which have molar masses of

7 . from 2000 to 10 000 g/mol, and particularly preferably
20 from 3000 to 5000 g/mol. '

Also suitable are copblymeric 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 particulariy
_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
20000 to 50 000 g/mol and in particular from 30 000 to

40 000 g/mol. The_(co)pélymeric polycarboxylates may be
"used either as powdérsf_o:_ as aqueous solution. The
(co)polymerié poiycérboiylateq_may_be from 0.5 to 20%

35 by weight, in particular 1 to 10% by weight of the

 content of the cdmpésitibns._



acid groups. A further class of substance having cobuilder 5 properties is
t he phosphonates. These are, in particular, hydroxyal kane-2hhehe 2006

am noal kanephosphonates. Anong t he hydroxyal kanephosphonat es,

1- hydroxyet hane- 1, 1-di phosphonate (HEDP) is of particular inportance as a
cobui | der . WQt0340p4ET2rably used as sodi um salt, thePtl®/diroadiia21gal t bei ng
neutral and the tetrasodiumsalt being alkaline (pH 9). %%istz%%lp%ff

am noal kanephosphonates are preferably

et hyl enedi am net et r anet hyl enephosphenate- ( EDTMP),

di et hyl enbt ri am nepent anet hyl enephosphonate (DTPMP) and hi gher honol ogs

t hereof . They iapeolvs prie¢ esallupilsiedy i hnt heatdoy mthb t el yreeit s almagodi um
salts, forafXampbeegsgylly %qﬂga@ﬁ%ﬂg sablagl SHRML oF 82 Lheppgpta and.
octasodi um salt of Her e preference i s gi ven to usi'ig as

bui | der frobYhexvhenzenesubhespRonstics.andt melthalbulsubifonitnealikane 20
phosphonat£§ méwemér SAr ked heavy .metal - bi nding capacity. Accordi ngly,
particyularly if the agents also contain bleaches, it may be preferable to
use %noal kanephosphonates, in particular DITPMP, or mxtures of said
phosphonat Bsrt P&ular agdidfiearened | 1@0n@§)uad5gimé@h ta{jebabh@gkadltagu@ 30 Th
conpl exes n rt.h nmet i gns .can _be used as ui | ders. e
agrenr::ts of %%ﬁ?%\%n{)lkoﬁloﬁ%y tt(;hon alg‘?”]obgl 5&”“&5@?%%%% Uihere ciﬁﬁropri ate
i n anount seXimpke t ¢180%%  Iwhiwd gltontarich pr efser atdrwnm,al satitem bif armunt S

of b 10 8% by WSk gl arWiod NR-00TROS 19N Bl UG venAR Bave

bui | der. contents of articular, from

In i n?r@ntl‘(/’em@onﬁ&PFPén §lokva el eani n@’rhat?fép%%urfﬂéééél ¢¢ﬂ'fpia¥m cabar for
machi ne ahaestengs of dsshes, tbe buidl igubstance cophgnt Lg iny2l June
2006 V[)ngk;i 77 f) {E%QEélggi Fggé gﬁggr %@rlvatlves

Further preferred copolymers are those which preferably
15 have, as monomers, acrolein and acrylic acid/acrylic
acid salts or acrolein and vinyl acetate.

Further - preferred builder substances which may be
mentioned are also polymeric aminodicarboxylic acids,
20 their salts or their precuréor substances. Particular
preference is given to polyaspartic acids or salts and

defivatiVes thereof.

Further suitable builder substances are polyacetals
25 which can be obtained by reactihg 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 polyolcarboxyllc acids such as gluconlc ac1d
and/or glucoheptonic acid.

Further suitable organic builder substances are
dextrins, for example oligomers oﬁ polymers of

35 carbohydrates, which _cah be obtained by partiai

' hydrolysis of starches. The hydrolysis can be carried

out by customary processes, for example acid-catalyzed



particular from5% by weight to 88% by weight, with preferabl y no

wat er-i nsol ubl e buil der materials being used in such conpod} {ungRH06A
preferred enbodi nent of inventive conpositions for, in particular,

machi ne 5 cl eaning of dishes contains from.20% by wei ght to 40% by wei ght
wat er - sol- UlP O QL T7 bui | ders, in particular al kal PCHgEROD2¢14220e, from
5% by weight to .15% by weight al kali netal carbonate and %é8g}%20% by

wei ght to 40% by weight alkali nmetal disilicate. 10 Sol vef FEh may be
used in the liquid to gelatinous conppsitions of washi ngconpositions and
cl eaning conpositions are, for exanple, fromthe group of nonohydric or
pol yhydri comal enhghe;-catkapokdnipresemsds. girfieolhyethelgssisasptodgeas they are

i sci bl it e g &1 j h t Pr ef | th _
Soivent o Arsctaflishy hivb E-AES, SRNSETALLER HaNSe ERLEE PR | P ene
gl ycol rretW étohe500 e@@n?l@ﬁ@oblycﬂﬁef@t@weetMr gletehylleweegltyzcoh propy!

ether, ethyd g&gﬁm@mg@m nabHE)élt elh&lquidj Lidi e 'y ofpget hyl
et her, _di ghp*%%e gl yco geqet er, []):roopy eqr%lelg yco% {.‘?}Ee)tghy et hyl or
0

pr opyI Set HeA 9% HFIpy?P e?le @I IlnrrBﬁcF AR orf b oet HY | 3@t hehere
di i sopr opymenesgla{c@gmmmnomﬁhbykeoroﬂort@ﬁ h).‘%dat:ﬂﬁfgl é%&f&iﬁ%ofehﬁﬁxy |0r 25
butoxy triglycol . .1-butoxyet hox p met hy ne oxy anol ;
propyl ene lg?]y THEHUAT ?Iﬁ%?rg%n‘dﬁﬁl %F ESSE WHede Nt venbs %ol vents
may be usel@n Iheibi goisdibile dgel anse\ohsthB@naﬂa:sida}gmrmdsaﬂm@Saand

Cl eani ng GRPOSELEERS 0fadd1e, '9}4?5%%” At Ffeup! vesy 0, 1,and 20%

by weight, but pre erab bel ow in-particu bel ow
10% by Owei Rfit PetBseno 244] @8@ BHe v@%@osﬂl]{%@ oneleantmthKenem@ or

t hi ckeni no@yst&nBeRBYi R~ added tade: ROTRLShhsABS: 19{ tﬂéeréﬂaiént' on.
These hi gh_nol ecul ar we@l(ght sub;tances 21 June 2006 WO 03/05417

PCT/ EPO2/ 1%% 4955

The oxidized derivatives of such dextrins are their °
15 reaction products with oxidizing agents which are able
to oxidize at least one alcohol function of. the
saccharide ring to the carboxylic acid function.
Particularly 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 hydroxycarboxyllc ac1ds cor salts
_thereof} which may also. be: present where appropriate,

in lactone form and which ‘contain at least 4 carbon



55 which are also called swell (ing) agents usually soak up_the |iquids

and swell in the process, converting ultimately into visco#une3¥oor
col | oi dal solutions. 5 Suitable thickeners are inorganic or polyneric
organi ¢ conpounds.. I|norganic thickeners include, for exanple,

pol ysi-l i cid0a@BAe54tVay minerals, such as nontnoril gy 802 220816 €S,
silicas and bentonites. The organic thickeners are fron1th%y?rou s of.
natural 10 polyners, nodified natural polyners and conpleﬂﬁ? 0 hetic
pol yners. Such natural polyners are, {@r - exanpl e, agar-agar, carrageen,
tragacanth, gumarabic,. alginates, pectins, polyoses, guar flour, carob
seed flouatomtamel, fexlebBs, @ed ahydraky caseip. aMadi{i edold nafdira
subst ances g@&cgrgﬁe,used as thickeners are primarily fromthe group of
modi fied starchds ahd" cel | ul oses. Exanpl es whi ch may be. . nentioned here
are carboxynet hyl cellul ose and other cellul ose ethers,

hydr oxyet hyl ceg |t se ar%kgysdrogfprog\db%eéalr{geosem@%gl 0 %%rbqlqlﬂeorur et her.

Conpl etely synthetic thickeners are polyners su ol yacryl'ic and-
pol yne?hacﬁ”;?‘?ﬁ’%r’_%j%?rpou%ﬁis, Wiyl BRSISRRIRAL 9] ycalboxy| | ared ds,in
pol yet her spa pol yi I AES hyBebgailtancanth ! ¥uk AbRARES e p2d sHM ddtiLkener s may
be present_in an nnug{ to ggbb¥ hmelﬂgt, preferably from0.05 to 2% by
wei ght , aﬁ?m?ﬁwt€@%I X%#ﬁﬁ%ﬁ AFHPPBRPBESFo 115YEY Weigfhanebased on
the fini shkdlcdipssphonat80 (FEePYadl REE apalr €1 €ahh AY i fPBReSInHom Hf t he
i nventi on appr i ise,_qas further cus na&%1
ingredient%?gégaﬁggégfiﬁg §5£H$%$f%§ecg&oﬁ§F sE%%dFO?h?ThéfagXC| %nts. 35
Texti 1€ wedhtodiemmseditt i basnef ndutialerndonthay teomn sddiuas S}Ti{.(tl Icfal I
bri ght enerseiglgrhypii YRs QgH dhamNost A b nggi 8%% P Al | meta
salts 21 June 2006 WD 03/ 541%7 PCI[EP02$14 1% ggB%B@% %- 56
" are preferably ethylenedlamlnetetramethylenephosphonate

(EDTMP), . diethylenetriaminepentamethylenephosphonate

(DTPMP) and higher homologs thereof. They =~ are

15 preferably used in the  form of the neutral sodium
salts, for example as the hexasodium salt of EDTMP or
as the hepta- and_ octasodium salt of DTPMP. Here,

~ preference is given to using'HEDP as builder from the
class of phosphonates. In. addition, the aminoalkane-

20 phosphonates have a marked heavy metal-binding
capacity. Accordingly, particularly if the agents also
contain Dbleaches, it may be preferable to use
aminoalkanephosphonates, . = in particular DTPMP, or
mixtures of said:phosphohates.

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 $f up to 90%
by weight, and preferably contain them in ambunts of up

" to 75% by weight. Washing compositions of the invention
have builder contents of, inm_particular, from 5% by

35 weight to 50% by weight. In inventive compositions for
cleaning hard surfacés,' in particular for machine

cleaning of dishes, the builder substance content is in



thereof. Suitable are, for exanple, salts of 4,4 -

bi s(2-ani | i no-4-nor phol i no-1, 3, 5-triazi nyl - 6-amni no) - 21 June 2006

stil bene-2,2'-disulfonic acid. or simlarly constructed conmpounds which
carry a diethanol ami no group, a 5 nethylam no group, an anilino group or a

2- met hoxyBPhPBA8PAd 7dr oup i nstead of the norphol i no PGI/ERP2 /KA t i on,

brighteners of the substituted diphenylstyryl type may beg ﬁﬁﬁﬂif for.
exanple the alkali metal salts of 4,4 -bis(2-sul fostyryl )éﬁj eny-rlj 10

4, 4' - bi s(4-chl oro-3-sul fostyryl)di phehg¢l - or 4-(4-
chl orostyryl)-4"-(2-sul fostéroyl ) di phe,m{1 . Mxtures of the abovenentioned.
optical brPghtéfEAeImelr At sg? ey WwWsdghtistant§Gedbposveioht agenittsh have t he

function oprkeepabdy the saickrdehachesifd oputhackextiter{iiber ddy syispensio
in the liquor. Suitable for this purpose are water- soluble collords, :
usual |y or§8ffc tth REF re‘fo’?%‘?s”eﬁ%'ﬁ%i e ’5t BFERETERHe SBRPAINANLsRE s of

et her car boiykieat2eacicdmpors ietiberss ulffaani ¢ Aei dpaet istaneh omaefhigad | ul ose,
or salts o i.di four i S c ul osg,or _of starch. " o
Wat er - ssol u%llggggbga%%decgﬂc%% algﬁl{l?ia?ééi ?#l"lcorlll gégﬁpgyarwee]a?}%% §GitHbi e for
this purpob¥. wRdobhitemades,~sodtdrleh akgdviat i vesldeher tihapartiseileent i oned
above ney 25xhes UsedalasieXAml © exdl dolydeystopehae. Foefpreng is
given to cell ul ose_ethers . such as car boxymatyhyl - Cellulose Nad:soal t),

_ met hyl -

net hyl cel | HESSBE Rydadiy Brk@l- ceabanadse 3l FrBd2egnhbysw

hydr oxyet hybgeblulesghtmat kuh by geesypaapyliGeldud ose, 30

met hyl.car boxynmet hyl cel | ul ose, and m xtures thereof, for exanple in anpbunts
of fr 0.1 to 5% by weight, based on the conpositions. In order to
protect agéphsensisl wirichomegsilom, usedivén t3fe chbidqosdonoi miilkitieraidmy be.
used in di L | ean ng . ¢ iti . i nventi on., Such. :

i nhi bi torség}gggg Eg\%&i n%tryheghﬁl&g?ggrt ,nglg’ro%letxlgﬁlp e %ﬁzotcrliegilollr}%, 21
June 2006 CWBPQOSAG381%7 RCE,EPERI14ZFENEOS206P0Iom the group of

- monohydric or polyhydric alcohols, alkanolamines or

15 glycol éthers, as long as they are miscible with water
in the given concentration range. Preferably,. the
solvents are selected from ethanol, n- or i-propanol,
butanols, ethylene glycol methyl ether, ethylene glycol
.ethyl ether, ethylene glycol propyl ether, ethylene

20  glycol ‘mono-n-butyl = ether, diethylene glycol methyl
ether, diethylene glycol ethyl ether, propylene glycol
methyl, ethylr_gr propyl ether, dipropylene glycol
monomethyl or monoethyl ether, diisopropylene glycol
mondmethyl or monoethyl ether, methoxy, ethoxy or

25 * butoxy triglycol, 1—butoxyethdxy—2—propanol, 3-methyl-
3-methoxybutanoli propylene glycol t-butyl ether, and

mixtures of these solvents.

Solvents may be used in the 1liquid to gelatinous

30 washing compositions and cleaning composiﬁions of the

invention in amounts of between 0.1 and -20% by weight,

 but preferably below 15% by weight, and_in pérticular
below 10% by weight. . | |

35 'To adjust the viscosity, one or -more thickeners or

thickening systéms méy bé:addéd to the éoﬁpositions:of

the invention. These high molecular Weight_substances



57 iron(lll) chloride or CoS4. As disclosed by, for exanple, European
patent EP O 736 084 Bl, silver corrosion inhibitors which &kéupaiQObcul arly
suitable for being used together with enzynes are. nmanganese, 5 titanium
zirconium hafnium vanadium cobalt, or ceriumsalts and/or conplexes in
whi ch the ¥pe@Bf0B4177netal s are present in any of tperyegpdat/iiarigates |1,
11, IV, Vor VI. Exanples of such conpounds are MhSO4r V205r V204, V02,
Ti OSO4, K2Ti F6, K2ZrF6, Co(N03)2, Co(N03)3, 10 and ni xt ufi¥e20%&Eof .

Soil -rel ease active ingredients or sogf repellents are usually polyners
whi ch, when used in a washing conposition, inpart soil-repellent _
propertieswhbchheréSalaundaylbbeMeandhnﬁnasﬁﬁéﬁt§hesagﬂhyhﬁogm+?ﬂﬁ ot her
washi ng co sition.Lpngredi,ents tq detach soil. A conparabl e effect can

al so .be obgggve%igﬁf#ﬁ t%gpr ﬁgglqinﬁﬂexiq%g RBRPBEPt i oSG tHAH
surfaces.. pbtBoatelyl take wtscowsingredi emt sollicdhiadr esqiart iend ar |y

- effective and have been known. for a long tinme are copol yesters having

‘di-carboxylic,acid, alkylene glycol —and polyal kylene glycol units. Exanples
t her eof arduitdpbtyhBiskeressxar ol §pEP3nsE 59l ye hymehec 29 rgendpnt hal at e
and. pol yoxyenpyheas. gliyedlgarBt 16niékdAbers anfc1688PeCtd Y eb¥ampl 22 00

911). German, | aid:- open. specificatipn DT 22 53 063 di'scloses aci dic agents
cont ai ni ngPCtHTE l%f'a, a?%b%%fynerc ?Ya diBABFEALEar boxPMCE aci @Sand an

al kyl ene omomymdoal kgh tnes 30zpoll ygkgeols.i 1Geramm s cherobai DEs28 Thé 292 and

DE 33 24 2 E ean en P 3 7 descr.ibe ol rs qf
et hyl ene tég%%ﬁ%%aﬁg?g andg%%Iy%f%ylgﬂéé ogﬁ e gggﬁﬁthg atéggﬁﬁaﬁhe use
t her ed0 i nPQb¥ReRY coapdSiefonsatBrrdpedrnmers EPnO66compleekdlyes to 35

COMPOST 1 08gn €I AL N G AnEPPO! YESERT RLeBEDYI eB8) yAEYGO! o RO YELY] ene
gl ycol, aromatic dicarboxylic acid and sulfonated aromatic dicarboxylic
acid in paffPRRtSr 29230AE22006°2 A9 I D54EY2IPCRNLDG2/quR 16 rabic,,

alginates, pectins, polyoses, gquar flour, carob seed
flour, starch, dextrins, gelatin and casein. Modified
15 natural substances which are used as thickeners are
primarily from the group of modified starches and
celluloses. Examples which may be mentioned here are
carboxymethylcellulose and other cellulose ethers,
hydroxyethylcellulose and hydroxypropylcelluloée, ‘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 wéight, ‘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



HO5206PCT 58 nolar ratios. European patent EP O 185 427 discl oses nethyl
or ethyl group end-capped pol yesters having ethylene and/ o?l psp08ne
terepht hal ate and pol yethyl ene oxide terephthal ate units, and washing 5
conposi tions containing such. a soil-release polyner. European patent EP 0
241 984 - d¥QcP3488437d0l yester which contains, in aBETYEBA2¢Y348tpet hyl ene
groups -and terephthalic acid units, also substituted ethMbg?Sspﬁgits and
glycerol units. European patent EP 0 241 985 10 discl oses polyesters which
contain, in addition to oxyethylene gbodps and terephthalic acid units,
1,2- propylene, 1,2-butylene and/or 3-nethoxy-1, 2-propylene groups, and

gl ycerol ubhescahd whrthrhte ek grdigr cappeden tfsadls t ofC44alkyl groups.
Eur opean naign@-Aﬁi@prL@a&beﬁthiQOZZe39%3tQ'i%%|i%§q&69%Ln>§]%%t)QrS having
pol ypropyl ene. t erepht hal at e .and pol yoxyethyl ene terephthal ate units, which
are at | eaStihaPRrarty eRdsSUGEBRPCcASHEH BY cimilandy eenatyrciadi cal s.
European patestn&P 0 wha4H07cdesgri kes @ﬂétﬂ@hBYthﬁQ-ggﬂHﬁq%Q cgpped
tereph%halaégﬁcfg%%gning soil-rehgase ol yesters. Accor |ngato Egropean
pat ent Japplt cal ron "Bp Og§%9p280,’§ulfﬁﬁ§tr5h ofSTH¥At uPdt ed 2end4gr oups
produces suethoryetbplpuoiyest groupavingsteadpholfal attes @abkyphebéngl ycol and

POl Y- C2_f-ghyGo! UPh! SaadPe |0k o1 NBL | GHELNEPLENG £ ADPRLCALYON Y2, 21132232
relates to acidic, aromatic pol yesters capabl e of etacﬂlng sor'r.”
| nt er nat i oREPRYRAY EREYEPH| i RS ofMaWD be/ FUBSewt sclisves exaopdsl yhbei ¢

sol |- repel 4 pra1 ACHac@ L NG ok eBles 4,01 -ipd 0718 proBer pf) Gobhopy1whi ch have

a plurcalit gj 30 f nctional unlis: a. first unit _which may be Xaflonlc,

for e npl%ﬁ i SPLB L EBLI APPSO PREYEYLY BhPEEPYace byoTneand-éf- -

el ectrost athtoiroseyagl) on’ - apdsal sesopdyUndtiphwhiyeh i ﬁJJihMILQi%”'OthJ% i's

responsi bl or active ingredient repnmining at the water/cogton

intgrface.@%%dfﬂ%gg% %%k%?%%%fe?pgh ?%it%?%ggt?ggﬁfe F3¥ u8&SPn Pe
used.

15 Antiredeposition agents have the function of keeping
the soil detached from the textile fiber in suspension
in the 1liquor. Suitable for this purpose are water-
soluble colloids, usually organic in nature, for
example starch, size, gelatin, salts of ethercarboxylic
20 acids or ethersulfonic acids of starch or of cellulose,
or salts of acidic sulfuric esters of céllulose 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 is
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-benzopriazoles,'



| aundry washi ng conpositions of the invention include, 21 June 2006: WD
03/ 054177 PCT/ EP02/ 14210 HO5206PCT 59 in particul ar, 21 June 2006

pol yvi nyl pyrrol i dones, polyvinylimdazoles, polyneric N oxides such as
pol y(vinyl pyridine N-oxide) and copol yners of vi nyl pyrrolidone with

vi nyl i m daWel @3/95r&77use i n machi ne cl eani ng procesBeT/EPD2yay2he of
advantage to add foaminhibitors to the agents. Exanples gg SU|tabIe f oam
i nhibitors are soaps of natural or synthetic origin_haV|ﬁ 3 PSW.
proportion of 10 C18-C29 fatty acids.5%xanpl es of suitabl € nonsurfactant-
type foaminhibitors are organopol ysil oxanes and their mxtures with

m cr of i ne, i@pniéﬁéDIyCQRbamdzedosiICosoqandAaIsdlsalaéédnsbywaxear
nlcrocryst@kghggemaxegurgggaae x%§£§§tthe £EBOh YhEhqsil gni zed s ééca or

bi s-stearyl 15 et hyl enedi advan ages,; use’is al so® Tof

- m xtures of°drPFéPBntiflpErd Foks biwrah fagre eramplieulmintiyur ssibébidkl i cones,

paraffins Qbrmadéihg-ﬂugéboaﬁbgéﬂﬁébltﬁ&@h |éhﬂyygg cykar ﬁgﬁggngggtalnlng
[or paraffin, are preferably bound-to a granu

|
a;tsfogglugF BBy s p@rhErHPE Ul pp BRE Pt an@Radipiie i cePld lbr ef eFence i s

gi ven her ecéoinxtsulass ohnd;éatafcfdmlawls bl1$1- swma%h(l @‘]Icéyl gp@gggmbges A
cleaning c ti aof _the |nvent|on f surfaces my

addi ti on, @g‘ggg%n %rr%grgede Eits Wt APV alst asH}% gétlégﬁlolnn ﬁ)‘%ﬁ‘i‘?%ui[ér fromthe
group con§118|ﬁ§ g¥arorz Vill.olrsympdesd df osmsh pohyuendélamesmnsmhalks and
gl ass m crofsiads,,oandydy, xtﬂr@é@) t thrfeP,; [(\er%m V8§| ﬁbe Oe{yooi*énf Lgﬁ 0%

cleanlng conposi tions of 30 t ‘i nvention oreféra
by mé1ghtan?nmbéFPFéﬁlEFGF?6ﬁ1596by wei ght to 15@6by melght Dyes and
fragrances are added to washi ng conmpositions 35 and cl eaning conp05|t|ons

roye
in order tg Tpre ease actlve 1ngred1ents or soil repellents are

usually polymers which, when wused in a washing
composition, impart soil-repellent properties to the
15 laundry fiber and/or assist the ability of the other
washing composition ingredients to detach soil. A
comparéble 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

: oxidé terephthalate and the wuse 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



esthetic appeal of the products and to provide the consuner, in addition
to washi ng and cl eaning 21 June 2006 WO 03/ 054177 PCT/ EPOZZM‘ZIF()?Q%SZOGPCT
60 performance, with a visually and sensorially "typical and
unm st akabl e" product. As perfune oils and/or fragrances it is possible to
use i ndi vi salo3g@dsuarrt? conpounds, for exanple the syutyseo fradust s of
the 5 ester, ether, aldehyde, ketone, alcohol and hydrocarbon types.
Odorant conpounds of the ester type are, for exanple., bé*r?z'%ao ate,
phenoxyet hyl isobutyrate, p- tert-butylgcycl ohexyl acetate,”linalyl acetate,
di met hyl benzyl car bi nyl acetate, phenylethyl acetate, 10 |linalyl benzoate,
benzyl formeler ethylioset rsahmyeémh ;giw@ﬂnnat@ mlilgd cyxt Of&ﬁ_)@dldyé%pi onat e,
styrallyl elAols) |lonate agﬁ ?enz sal i cyl at_e. e etlher |ncI for
exanpl e, bBRZYF et Ayl &EAE 8ugl déf d§§ppﬁ ufs. yes‘f i}‘?p"ijé‘gthe
linear al katalydenavi ng ad:d/®car barrdpy beones, ctérabhthaﬂamnel | aland N
citronellyl@x l.dehy cy - rOXy i tyonel i.lial
s 3ledieny g e g%@%@%ﬁ exanﬁw Y &ird ldiAlng |

tas)
and bourgeongfa he ketones in I onones,
a- i somet hyICoBResd timasmecaptaérdpgl gachnea %Wel'an%lcﬂﬂﬂ% inediyier -anet hol

citronel | 0|Eu grmol pad@nder & qf 241 nag ol 4 pheyyLst hyl %Jochlé%erand
terpi neol ; bl gs rocarbons |nc de, r| marlly t he terpenes such

| i nonene a EP‘r"é?'eréﬁcéEl Oj LXyiaRIY ke t BEOUBE @Tndrn Xt ures
of differ emtereqb(mtauatlicv\hia@ﬁd togatthse,r pabducesabsampealedng eftfk@greiﬂsce not e.

Such 25 pe aj | al s cgnatain at ural odoran ur.e are
obt ai nabl e{];’lrig% p né‘rgltgPs%C?E%s YHor exar}‘lpﬁoe[ma‘al“?'nepajé)‘ra’il£ E‘?ﬁoug@] 986'1$asn‘i ne
oi |, pHl chddlsicloiskes r Dod yeisite ror yihdedp- vy lcamdradinl,.  link ewidsid tsigirt aldee ar e

nuscat el , Seiad ?fillenec 8&ﬂ>§ Urg ‘E'e(}\é h@h'aqbb;a' 294! udi g, 0yl 530

ci nnanmon | e | ossom oi |, erry ol veti vér oi |
ol i banum OPFOPgéﬁﬁﬁnunJro?Tb‘a‘hﬂ ‘P‘a%da‘%ﬂﬁﬁo%l B m&ﬁboébfsé SrRxgeyBlesss om oil,

neroli oil groups, and glycerol units and which are end-group-
capped with C;- to C4-alkyl groups. European patent
15 application EP 0 272 033 discloses polyesters  having
polypropylene terephthalate and polyoxyethylene
terephthalate units, which are at least partially end-
group-capped by Ci4-alkyl or acyl radicals. European
patent EP 0 274 907 describes sulfoethyl end-group- -
20 capped terephthalate-containing soil-release
polyesters. According - to .European patent application
EP 0 357 280, sulfonation lof' unsaturated end groups
produces soil-release poiyesters having terephthalate,
alkylene glycol and poly-C,_4—-glycol units.
25 International patent application WO 95/32232.relates to
acidic, aromatic-po}yesters 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 surfacé by
means of electrostatic interaction, and a second unit
which 1is hydrophobic 1is responsible for . the active
ingredient remaining at the water/cotton interface.-
The color transfer inhibitors: suitéble -for usé Cin’

laundry washing compositions of the invention include,-



orangepeel oil and sandal wood oil. The dye content of washing conpositions
and cl eani ng conpositions is 35. usually less than 0..01% by IWengR¢Q6 whil e
fragrances may make up up to 2% by wei ght of the overall formulation.. 21
June 2006 WD 03/054177 PCT/ EP02/ 14210 HO5206PCT 61 The fragrances may be

i ncor por at exd di3/@siy7i nto the washing conpositi ons peidE@lo2aisBg o
conposi tions; however, it nay also be advantageous to apply the
fragrances to carriers which enhance the adhesion of 5 th805206ReT to the
material to be cleaned and, by neans saf _slower fragrance Tel ease, ensure
| ong-lasting- fragrance, in particular of treated textiles. Mterials

whi ch haveilecone eStanhah@ﬂB?ﬁrﬁych ggr[!ebgl ggPyﬁB?ﬁr%KQEBh%s,
cycl odextrin i.t heing possible, in addition, for e S
cgclodextrpﬁiggﬁpg m&%ﬁﬁP@f&s al $& TV codl e vfeh fuPERBr adfiliaries.
Anot her pr gbdyr(ednydayriielinkor fNagahdes is éﬁﬁ&dé&ﬁﬂkﬂg&mﬁﬁp|l$@fx m?lch
can al so aR fragh y e f.on 4 mxture wth surfactants.
PrefefenceQﬁgyﬁﬁ&fegégggggvgﬁ%%b%?gg%égﬁf$§%§;§ﬁpositions and cl eani ng
conpositions which contain the described zeolite X and fragrances which,

preferablyfpoareusd lLeashadRiféd alc'Déa?ag.?lfQ;]; _bﬁgoeé‘s%gg, z0! tl%?l hoiog Pref erred

dyes whose selection ii's by no neans icult or the s worker have

hi gh st or aB8@V&P&BAF t yan®dq nsEpdht i ¥PPyLigoEse diherthegr egesiiss of the

conposi t i oRgaapdeto bEghbuiaadla!sgobﬁveigﬁigieBQBPCS?e aEBEB%thFSLE
washi ng_ cORBSATPLoRE SV EErEaR 1 "G BHTi e raySE REGPRE ARENPEr obi a
agenpslo_Eﬁpgﬁbhngabhyaatﬁdbcr@kﬁmpkamaﬁﬂgﬁniﬂmbn@chagsgggagtaggg;gn, a
?Lﬁ;;gfglﬁggbgn?%%aﬂgﬁéi e§¥E§P%§QE§g§%ﬁ§?%¥y§ﬂ%§§4%%i %R%s%hﬁé§s from
mixtures with microfine, optionally silanized silica '
and also paraffins, wakes, microcrystalline waxes, and
mixtures thereof with silanized silica or bis—stearYl—

15 ethylenediamide_. With advantages, use is also made of
mixtures of different foam inhibitors, for example
mixtures of silicones, paraffins or waxes. The foam
inhibitors, in particular those containing silicone
and/or 'paraffin, are preferably bound to a granular,

20 water-soluble or dispersible support  substance.
Particular preference is given here to mixtures of

paraffins and bis-stearylethylenediamides.

A cleaning Composition of the -invention_ for hard

25 surfaces may, in 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.

~ RAbrasives 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



these groups are benzal koni um chlorides, alkylaryl- sulfonates, hal ophenols
and phenyl mercury acetate. The. terns antimicrobial actionZ2dgne200

antim crobial agent 35 have,.within the teaching of the invention, the
meaning comon in the art, which is described, for exanmple, by K H

Wl | haul 3ewo m3/Mrseaisy der Sterilisation, 21 June 20GgT MRdL/Lb#hly 7
PCT/ EPO2/ 14210 HO5206PCT 62 Desinfektion - Konservierung:

Kei mi dentifizierung - Betriebshygiene" (5th Edition - StutiQEdd6P@®Rw York:
Thienme, 1995), it being possible to_ugg all of the substances having
antimcrobial action described there. 5 Suitable antimcrobial agents are

pref er abl y relfecthethcd,r onithe agr@ﬂ%aPi%a|aQ@0£§nséﬂQ§§y al dghydes, .
antim crobial, acids. aor ]%Ugier,, salts, car Oégl ic esters, acid'am des,

phenol s, pi&iol “FBHIS&R di A s phBRYIEAMRan&d L sur e H&T vat i ves,
oxygen acetfalagrat®es t iagehs agetsalibland tal sasexyged vl t rgsifor mal s,

benzam di n i SQt i oa i thalim de derivatives, ridin
derivat i vegc:%m r?'?l?lé-ydroéggl %garr?pglg aﬁbe ct n%ﬁ%%ls‘,:. p&@éirﬁcdip%eg,g the
antinic?obﬁ@tQﬂnﬂﬂﬁhﬁﬁm;akﬂﬂhﬂﬂﬂﬂs&eQQmﬁokhheshol and hydrocarbon

1, 2- di br omangeds. di 648PRRHT ASnpoukRid 08¢ 2¢ P& 03&4&&&! yltg&%r bé‘P@ €.¢d,0di ne,

i odophors, peroxo conpounds, hal-ogen conpounds, and y mxtlres of the .
above. The SXRPiiSer OBPARY Agéfte tfdif -hePBEPEEYEF YA 0N 2eakvrate 20 p-

n- propanol teritsoRItgRaR@ILohk:3 but anestiite, phengzg»sgnplanol i _a%e%;ﬁézpyl ene
g veol, 9 isgghyuuideall she, o dedioreel © BBt ATS | oy,
2- blenzyfl) - 4-lcihnladrydphbaolzpa25_, 2, Ben el hyﬁm@@s{}fi(—ﬂr&m- fredtiilyQripeitenol ) ,
L4 el oneobeoilostyer CBALORN  shurakia o ne,
N- (4- chl or BFREAPNRLR (2nd- Beahlydr sabieyyayer efhe ethers include,
N, N - (1, 10rdecanesipd, dipdra icinyl ether; the aldehydes include,
for example, the linear alkanals having 8-18 carbon
15 atoms, citral, citronellal, citronellyloxyacetaldehyde,
cyclamenaldehyde, hydroxycitronellal, lilial and
- bourgeonal; the ketones inciude, 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 terpeneé such as
limonene and pinene. Preference, however, is given to
the wuse of mixtures of different odorants which
together produce an appealing fragranée note. Such
25 perfume oils may also contain natural odorant mixtures,
as are obtainable from plant sources, for example pine
0il, citrus oil, jasmine oil, patchouli o0il, rose oil
or yiang—ylang oil. Likewise suitable are muscatel,
sage o0il, camomile o0il, clove o0il, balm o0il, mint oil,
30 cinnamon leaf oil, lime blossom o0il, juniper berry oil,
vetiver oil, olibanum o0il, galbanum o0il and labdanﬁm
oil, and also orange blossom o0il, neroli oil,
orangepeel o0il and sandalwood o0il. The dye content of
washing compositions and cleaning compositions is Co
35 usually less than 0.01% by weight, while f:agrances.may “Q.-V
make up up to 2% by weight of the overall formulation. . .



30 4-ylidene)-bis(1l-octanam ne) dihydrochloride,

N, N - bi s(4-chl orophenyl)-3,12-diimno-2, 4,11, 13-tetra- 21 June 2006 .
azat et radecanedi i m deam de, gl ucoprotami nes, anti- mcrobial surface-active
quat ernary conpounds, guanidines including the bi- and pol yguani di nes,
such 35 asWO @3/&ale, 1, 6-bi s(2-et hyl hexyl bi guani calrem/14210

di hydrochloride, 1, 6-di- (Nlr N1' -phenyl di guani do- N5, N5 hexane
tetrahydrochloride, 1, 6-di- (N1, N1' -phenyl 21 June 200610 054177
PCT/ EPO2/ 14210 HO5206PCT 63 Ni | NL- gt hyl di guani do-N5i N5' ) hexane

di hydrochloride, 1, 6-di- (N | N1' -o0-chlorophenyl di guani do-N5, N5' )
hexane di ﬁy@rofhhgrhdeesl by dbe (MddHpor2ted- dilfzr_iaalcctllq;ph@ﬁyb the

d do- g hl d 1.65di 5 [N - bet a- _
(:oglr:g?kogypheﬁggc)dl gua ed&%oq{oc %“ﬁeiaﬁ% a8itRdr o “k?ﬂsdetlofse di - (N1,
Ni |l -al phah@elteI’vgﬁlr—,betlé;- phEnyhdsgualné doadbahBayeexanetdi prlochitard de,
1,6-di- (NEY faqldystreeh%vﬂﬂe&lga%ﬂ@ é\tﬁﬁ%a {15&)%9 gaﬂé.!g‘ié?n Gy ori de,

- A% et her
glmﬁygr Oggfgﬂedg)eng:%ggl %E}thq:ymgl guanl &g | to be cleaned and, byprmoe%yns
N1' - p- chl ompheﬁybdeguarﬂxfm;ﬂ%d@ )rd&e@sl@r Opyéns&wer 1 dn@tnaydnRehl ori de,
1, 6-di- (N| 4-dich oro %gganl do- 2 §hexane .
t et r ahydr ocﬁlagrrl (Tg -0 R 5eﬁﬁFﬂyl BEEAVES gtiRtedd s N5 )

hexane 15 #ihiydr dehieorbetemel, eﬁstchbli\ﬁhedﬂléskécﬁ tétt&mbaéow&oylforh

di guani do- he ocC N1 r -.al pha-
(pgchl orop%ny ))e h§ glcéoﬁeté{]targ%d%\‘ls %éfgg ﬁgggﬁe 8?hf/8r 8'5\%311 , onega:
onega-fi - ( KK NZFhep @ lsrdspitaniyn dhepigmel o- (Bmphexgs m aykeneto be

di hydr ochl ebia@@d 2Gikh 12flﬁlthe(ﬂ\ll,ad1\£hll§r§8£0r OP.QSEMEQ' 9%&%‘@‘}%? |
dodecane di: hédr ochl oride, 1,10-di- (Nl - phenyl di guani d )

decane t et FARYAESCHIY | HeA9ANCeD_ §i5- they demcrlbed zeolite X which

phenyl di guaande: NG I\Ebidﬁﬂetf&taqﬂaeer%hyﬂ{M@rb@eorl £ 8l mikihreNL
- 0- chloroph xane 25 di hydrochl ori de,

h .
1, 6- di - (Nlr ¥‘I dls ﬁ|8 Sﬁ%ﬁw di 6%5&%&6‘0%\15]1%5 JREXSNE et FANFEr o&R or i de,

ethy|dﬁéb|y@§h1ng compositions and cleaning compositions which
contain the described zeolite X and fragrances which,
preferably, are at 1least partially absorbed on the

zeolite.

20 Preferred dyes whose selection is by no means difficult
for the skilled worker have high storage stability and
insensitivity to the other ingredients of the
compositions and to- 1light, and also have no pronounced
affinity for textile fibers, so as not to stain them.

25 |
To control microorganisms, washing compositions or
cleaning compositions may contain antimicrobial agents.
Depending on antimicrobial spectrum and mechanism of
action, a distinction is méde here between -

30 bacteriostatics and bactericides, fungistatics and
fungicides, etc. Examples of important substances from _
these groups - are benzalkonium chlorides, allearyl—
sulfdnates, halophenols and phenylmercury acetate. The
terms -antimicrobial aétion ‘and antimicrobial agent

35 have,_Within the teaching of the invention, the meaning
commoﬁ'in the art, which is described, for example, by

K.H. ' WallhduBer . in  “Praxis der Sterilisation,



t ol yl bi guani de), ethyl enebi s(p-tolyl biguanide),

et hyl enebi s( 3, 5- di net hyl phenyl bi guani de), ethyl ene- 21 June 2006

bi s(p-tert-anyl phenyl bi guani de), ethyl enebi s(nonyl 30 phenyl bi guani de),
ethylenebiséphen | bi guani de), et hyl enebi s(N-butyl phenyl bi guani de), '

et hyl ene- BPsP3/ 5Gilgf’hoxyphenyl bi guani de), et hyl enePCT/EP02/14210 -
bi s(2, 4- di net hyl phenyl bi guani de), et hyl enebi s(o- diphenylFbgggg%ﬁ ),
et hyl enebi s(m xed anyl 35 napht hyl bi guani de), N-butyl et hyl' enébi’s Ehenyl-

bi guani de), trinethyl enebi s(o-tolylbi §dani de), N-butyl- ~

tri met hyl bi s(phenyl bi guani de) and the corresponding 21 June 2006 WO

03/ 054177 ﬁ@ﬁ%Eﬁ@gﬁlﬂzlo—HO lggngy| t Kesmidensi fteiatesg gluconates,
hydr ochl or Bdesi ebBygEobREAT dESenh CiHdiaties, bi Sgifiigspt ! lxlﬁem desyy.
polynaleatiﬁ, N—cocqﬁg¥{lsar005|nates, phpsPhltes, hypophosphi t es,

per f | uor oot tafiB&t est i cdttesPesngorpRetb 1 alticy raeesal niafat Ebe

tartrates, shusaaates, haetihyl emedirgrdmetietr ascet &t eSesépipedi agetat es,
ronellitat

ci nnangt es i anat.es.. arginates, ,

tetr aggr boﬁ?%ﬁ%ggét sSSP RS GG T at 35S prﬁ?%rfalbd& opfidEphates,

per f | uor opfophondtes, andupay ¥ m axloebelther enfined,so slidehplesare

hal ogenat egn kyheBEon2RS ClcaRA ST LKBELYEan O A5 B ol T oELACT €Ol or
I agent's pl an

p-chloronetaxélene, and natural antim crobial . ( 5?fgin (for
exanpl e frdfitSpidesidt. hatienolsani plencdr i genizndinesr obilabhenyysn.
Preferenced el 81 KeAeb) 1R NgdapiiaLELERI al sWdare- ackiygsquaternary
conpoy ds, _a natural antimcro |ai agent of plant _origin and/or a natural
anti mitCr oAt * 3geRt 26F tAPARd o7 +P nOXHESP Ak dHdider fer®2lsne natura
ant i ni cr obbahzagedines, pliapthdoiagiol ifeem tgtet g i &0 §6APrasivgscaf f ei ne,
t heobr om . £ heophyl L. essential .0ils such as_eugenol, thynol .
and ger an?%Y?{IQ%a}rl]%/ or §te!rllt(a}§éct§@%ﬁé nat ur a l“élh?]f?%]c‘?‘tﬁobi al S'éﬁg?l?t%’?t ani nal
origin frorempeungdsup cogpansdhgesnzymeansimbcasbial amphoteric:
compounds, quinolines, l,2—dibromo—2,4—dicyanobutane,
15 iodo-2-propylbutyl carbamate, iodine, iodophors, peroxo
compounds, halogen. compounds, and any mixtures of the

above.

The antimicrobial agent may be selected from ethanol,
20 n-propanol, . isopropanol, ' 1,3—butanediol,
phehoxyethanol, l,2-propylene glycol, glycerol,
undécylenic 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’—hydrokydiphenyl ether .(dichlosanf,
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, :_'anfi—
microbial' surface-active quaternary ' édmpouhds,
guanidines including the bi- and polyguanidihéé; sﬁCh
35 as, for example, 1,6—bis(2—éthylhexylbiguanidohéxane)
dihydrochloride, 1,6—di—(Nl,le—phenyidigUanidd—
Ns,Ns’ ) hexane tetrahydrochloride, 1,6-di-(N;,N;’-phenyl-



m |k protein, |ysozyne and | act operoxi dase, and/or at 25 |east one
antimcrobial surface-active quaternary conpound havi ng anZhdwis?Qdé

sul foni um phosphoni um i odoni um or arsoni um group, peroxo conpounds and
chlorine conpounds. It is also possible to use substances of m crobial
origin,. tW@ O3ARF4r7dci nes". 30 The quaternary anmmDRCI/ERO2PDYRUO (QACS)
which are suitable as antim crobial agents have the general formula (R)
(R2) (R3) (R4) N+ X- where RL to R4 are identical or differeRpFCT

Cl- C22-al kyl radicals, C7-C28 35 aratkyl radicals or hetérocyclic

radi cals, where two, or in the case of an aromatic incorporation. such as
in pyridibheNiemehhyhdéguradidoalNs, Nt‘Ogethenewi t h tdehPdrJenEo2086, WO

03/ 054177 024 14210 B r taom . formthe
het er ocyclieaca-f(girD éé(ér@zﬁl eOHg%%Q)(E gﬁ S’%d&;al}an ggzo s’ﬁ He3#5und, and x-
are hal i dedihyieockipride, i ons, ﬁy&r@lm—déhv Hns-b,rfisdmlhhmrcapm@nngl— For

opti mal arulgué:rqgmms,q%t ) g@xagte I eastdl(}%]ggc};f@rﬁjé adl cal § prgferably has

a chalg | e from particular 12 to carbon atons. QACs
can be’pr efp}g‘r'gd pYeFeadPr H‘&tpé?‘tYPé‘re?Yéﬁﬂ%&él%th? bblrk’ﬂ bhewgnagents such
as, for emrfmcﬁ:ocﬂ’eldmyide,w chl or iide-daenay! Nghl@[p;d@,mgt 1yl gul fate,

: -dodecyl br en oxi de. | at i o of tert | ary am nes
havi ng oné’ 1ot W(uefn} a%elg ﬁg‘ef(\%le JHW %ce S p%ﬂ’l cularly

readily, afd,thé- pquateophzayﬂdmgufanﬁelu%ac ys'améueandaaw ngjil\i\pdf@ng 15

radi cal s aih gngydret hyl gro n th the aid of '
nmet hyl chl ori de uérréer m | glgﬁ |§t P@%?g la?: hhl% e%fé qtﬁré]ed? ong al kyl
radi cafs 6?5'Hyd?b‘i%%/‘nsﬂﬁﬂjb’lluﬁébeél @uhmm@rme Jroga eeeegaity and are

pr ef er abl yaitugt, g &t Zﬁdcﬂibﬂg deret by GuswilRl &, RO )EX@M-eﬁrc%ny' tabl e QACs
are benzalKSPIL”négﬂégﬂygréhﬁlorlde, 1,6-di-(N;,N;’-2,4-dichloro-
phenyldiguanido—-Ns, N5’ ) hexane tetrahydrochloride,
1,6-di-(N;,N;’ -p-methylphenyldiguanido-Ngs, N5’ ) hexane °
15 dihydrochloride, 1,6-di-(N;,N;’-2,4,5-trichlorophenyl-
diguanido-Ns, N5’ Jhexane tetrahydrochloride, 1, 6-di-
[N1,N;’ -alpha~ (p-chlorophenyl) ethyldiguanido-Ns, Ng’ ] -
hexane dihydrochloride, omega:omega-di- (N, N;’ -p-
chlorophenyldiguanido-Ns,Ns’ )m-xylene = dihydrochloride,
20 1,12—di—(Nl,Nl’—p—chlorophenyldiguanido-Ns,Ns’)dodecane
dihydrochloride, 1,10-di-(N;,N;’ -phenyldiguanido-
Ns,Ns’ ) decane tetrahydrochloride, 1,12-di-(N;,N;* -
phenyldiguanido—Ns,Ns’)dodecane'tetrahydrochloride, 1,6-
di?(Nl,Nl’—o~chlorophenyldiguanido—Ns,N5’)hexane
25 dihydrochloride, 1,6-di-{(N;,N;’~-o-chlorophenyldiguanido-
N5, Ns’ ) hexane - tetrahydrochloride, ~ ethylenebis(1-
tolylbiguanide), ' ethylenebis (p-tolylbigquanide),
- -ethylenebis (3, 5~-dimethylphenylbiguanide), ethylene~
bis(p-tert-amylphenylbiguanide), ethylenebis (nonyl-
30 phenylbiguanide), ethylenebis(phenylbiguanidé),
ethylenebis (N-butylphenylbiguanide), ethylene-
bis(2,5-diethoxyphenylbiguanide), - ethylene-
bis(2,4—dimethylphenylbiguanide); ethylenebis (o-
~ diphenylbiguanide), = ethylenebis(mixed amyl
35 naphthylblguanlde), ' . N- butylethylenebls(phenyl—
blguanlde), trlmethylenebls(o tolylblguanlde), N-butyl-
trimethylbis (phenylbiguanide) and the corresponding



al kyl - N, N- di net hyl benzyl anmoni um chl ori de, CAS No. 8001-54-5 benzal kone
B (m p-di chl or obenzyl di met hyl - C12- al kyl anmoni um chl ori de, 112006

58390- 78-6), 25 benzoxoni um chl ori de (benzyl dodecyl bi s(2- hydroxy-

et hyl ) ammoni um chl ori de), cetrinoni um brom de

(N- hexadeBP OR/R5ATHet hyl ammoni um br oni de, CAS No. POF/ERQ2A143khzet oni um
chloride (N, N-di methyl-N[2-]2- HO5206PCT
[p-(1,1,3,3-tetranet hyl butyl) phenoxy] et hoxy] ethyl] 30 benzyl ammoni um
chloride, CAS No. 121-54-0), dial kyledi met hyl ammoni um chl éri des such as

di - n- decyl di net hyl anmoni um chl ori de (CAS No. 7173-51-5-5),

di decyl di Fethyl afHeRi ugsbr 8FEEELEEAS N3 UCPRI(-6B- 3wydr0Ch10rldeS:

di oct yl di gehkybaamRaiedn chl @rllr%,te%« cet ylayhiidiiidim 35 ghliRyd dees (CAS No.
123-03-5) and thi azoline iodide No. 15764-48-1), and m xtures

t her eof . PRLYMELPALRF- preNeFP&@gggﬁ§%%§§QQﬁ?%ﬁ9&aJkoﬂhﬂﬁﬁﬂﬂ?ﬁﬁdes havi ng
21 June 26§6opWOspB/ide4] 77 PCT;beEPBBuAdﬁa&ethBBa%BCT 66 si08-dakeal kyl

radi al s, SorBartlcular C12 §§4 al k Ie%} zylg '%ﬁ‘ hIorlde
Benzal koniPaA RalPdesS & r sTbst | lt énza?ﬁonlu Tl des Hr e
conner0|abt@yé&aeh&bhanahatnaﬁﬂqﬁ&te%@ Barquat(nyumpdmanﬁtawﬁﬂquat(r) ex
‘Mason, Vag.li ex %ﬁgﬁ an r) J#Q]z éggg Bardac(r) -
ex Lonzg ﬂé%&%Eéf'co&#£r0|a €§%a| gﬁpzﬂgﬁgsﬁlcéﬁhi ]ggénts are

N ( 3- chIoFG&F?FPFP@%MMWﬂMHﬁQﬁﬂror|de sh@ﬂzaétfé Dowi ci (492 Zatee Dowi C|I(r)
ex Dow, bﬁl@ﬁ@ﬁ‘:’hﬂ@r%@h‘é@#ﬂdt%% sugarﬁu&t@@ﬂr@@ﬁb}la&?@ eXaB@hma%lﬁa

met hy. enzethonlun1 hl ori ch as % % LCM ex m & Haas,

cet yl pYri BieitikcenI O e ucﬁ as & € cHf aéosﬁnﬁéﬁ YYSHR. 15 The
anti m cr okinal aged s dee ivaed vies ,anvuohs aaf prohilobof80itrbyoleight to 1%

0y Y2190 pr B LSER Y/ O SOV, VEL O LR, 0., v o

partlcula prefera y Wwelg and
plant origin (for example from spices or herbs), animal
origin and microbial origin. Preference may be given to
15 using antimicrobial surface-active . quaternary

compounds, a natural antimicrobial agent' of plant
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' caffeiné, 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, peroxé 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 (R!) (R%) (R®) (R') N' X~ where R! to R!' are
identical or different C;-Cz—alkyl radicals, Cq7—Cog—
35 aralkyl radicals or heterocyclic radicals, where twof
or in the case of an aromatic incorporation such as in

pyridine, even three radicals, together with the



20 in particular fromO0.01 to 0.2% by wei ght. The conpositions may contain
UV absorbers which attach to the treated textiles and inpr%béuQQQbQ§ight
stability of the fibers and/or the light stability of other 25 fornul ation
constituents. UV absorbers nean organic substances (light protection
filters) wo ™Mbl e to absorb ultraviol et radi apco/iErod/fLa2¢nit the
absorbed energy again in the formof radiation of |onger ggéglength, for
exanpl e heat. 30 Conpounds whi ch have these desired propePp' 8Fé&, for
exanpl e, the conpounds which are actig® via radiationless deactivation and
derivatives of benzophenone having substituents in position(s) 2 35 and/or
4. Furthemirmygeral oy t dblren at@esubsitticruiatd 1 henzetr | @azakpde aaryl ates

whi ch are nyl - stit Ln. ittion 3 (cinnam,c,acid derivatives,
R orr S BYR S uRsbL 2R BB Al LA TSN E B PR RE YA Voo
cyano groupmsn pusfeten iPns,sahvdypatide, ierganicc Nimiclkampl erésnand nat ur al
subst ance%qsycgp%mayma?lltlih{i%rmﬂnda&b%oﬁod?fn@géser QraNi Graghd. O

particul ar i nportance are bl phenyl and especially stil bene derivatives,
as deseri H&figaks Egireabin heEp 6758249 At ot el Bytavadlabl e as

Ti nosor b( rijn FRArorcdiwspr bfs )1 FR exrbbhaatUsB absorbers which nmay be
mentioned are: 3-benzylidenecanphor or 3- benzyli denenorcanphor and
derivatives thereof, for 10 exanple 3- (4-nethyl benzylidene) canphor, as
descri bed QACs EPaf6 924 Hirfi5 reld abynatsnzioi kg atied tdariyv aednmiress wpekf er abl y

2-ethy|he2¥ﬂkf{%#%gihc é@gk 0) bgpzpate, 5 2- ol yl %kgg%ﬁg%h;Lﬁg¥H§£benzoate

and anyl m no) benzoat e; eSters of cinn
pr ef et8bl Pl ige hel@nzylrechdeydidenamaime thndpy sud fatepet Holgcivhnamat e,
i soanyl 4-dRidoxyCi HaMalige 2etiMiiexWxiZelyanded, 31RGERYGNNaRBE €
(OCtOCry|%2§Egiary amines having one long alkyl radical and two
methyl groups proceedé particularly readily, and the
quaternization of tertiary amines having two 1dng

15 radicals and one methyl group can also be carried out
with the aid of methyl chloride under mild conditions.
Amines which have three long alkyl radicals or hydroxy-
substituted alkyl radicals have low reactivity and are
pféferably quaternized using dimethyl sulfate.

20 |
Examples of suitable QACs are benzalkonium chloride (N-
alkyl-N,N-dimethylbenzylammonium chloride, CAS No.
8001~54~5), benzalkone B (m,p—dichlorobenzyldimethyl—
ClZ—alkylammonium chloride, CAS No. 58390-78-6),

25 benzoxonium  chloride (benzyldodecylbis (2-hydroxy-
ethyl)ammonium -~ chloride), cetrimonium bromide
(N—hexadecyl—N,N—trimethylammoniunl bromide, CAS No.
57-09-0), benzetonium chloride (N,N-dimethyl-N-{[2-[2-
[p-(1,1,3,3-tetramethylbutyl)phenoxyl}ethoxylethyl]-

30 benzylammonium chloride, CAS | No. 121—54—0),-
dialkyldimethylammonium chlorides  such as di-n-
decyldimethyiammonium chloride (CAS No. 7173-51-5-5),
didecyldimethylammonium bromide (CAS No. 2390-68-3),

_ dioctyldimethylammonium chloride, l—cetyleridinium

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



esters of salicylic acid, preferably 2-ethyl hexyl salicylate

4-i sopropyl benzyl salicylate, hononenthyl 20 salicyl ate,; de?l@%&qzﬂ9§ of
benzophenone, preferably 2-hydroxy-4-net hoxybenzophenone,

2- hydr oxy- 4- nmet hoxy- 4'-met hyl benzophenone, 2, 2'-di hydroxy- 4- nmet hoxybenzo-
phenone; &8 €13/ @F41khzal nal oni c acid, preferably di peT/BPhZ/N4E2%0

4- met hoxybenzmal onate; triazine derivatives 25 such as, fﬁé gﬁgggle,
2,4,6-trianilino-(p-carbo-2'- ethyl-1"-hexyloxy)-1,3,5-tr ? “ahd
octyltriazone, as described in EP-0848450 A, or dioctyl butam dotri azones
(UWvasbrb(O. HEB); propane-1, 3-diones such as, for exanple, '

1- (4-tert uCydphidnyl ) - 3rddiahet hoxyphenph)t3Guprapan€;1;34dadkg]l -

ketotricyglQf ]]%ijmeoc)tﬂglfﬁﬂx‘?onf%éiéfﬁﬂ)i‘fﬁe as described in EP 0694521 B1. .

Further sul tzi'b e are pheny nzi'mdazol e-5-sulfonic acid and its alKkali
netal, alkaline earth netal, amonium al kyl ammoni um ' al kanol anmohi um_

and gl ucam@ydiMorsiald S:hadd &M f oig/ S€i ds @t yahit ¥gs BEnbgnzeRRgRONES,
pref er abl é}é\ Z-CE%S(rjrox - 4- met hoxybenzophenqgne-5=sul fonic acid_and its salts;
sul fonPc 4 i PEE vESTBETSTaddNe 2§66 1aARD D3/ 69417 2 XPEPAERPO2AT4210

HO5206PCT Bfifjuad:-Herxzy lLbdenccamphana t&uck xasMaken , ex Faplquat® 2eaxo0-

3-bornyl i enethyl ) benzenesul f oni ¢ gici d and 2- net hyl - ®

5-(2-oxo-§ﬁ35¥ﬂ§$¥3%ﬁ%)§ﬁ¥fo#ﬁ i and s opftheﬁﬁgf.BgrgﬁFtabﬁé typi ca

UV-A fil tdranzae, Furpeeti cabmmercdedilyat iasesi lfbbenzeytmihanbiaiuch as
for exanplfyenls (fre L {3 buhYLPEERY L) ) Rebin Xtvrpi(‘tgw PLORANG:

_ 1,3-dioneéafleitégﬁuylg4'- _tgo ygy%%nfgéfﬁgﬁ%gﬁe _af%%l£§g§9§?

1- pheh§| - Poyigidesopppgy | Poeagiipr span®ord 1bgngesheniamd ehapride
conmpounds,sutth desggi bedujfni PEP19712633 Al ¢BASF)ronkie UY- A apgdabV- B
filters may qof .. course also be used [n m xtures. |In additjon to said
sol ubl e sﬁi%stt%a)ﬂt??s“,zq HdBt e qfllig}ﬁl% ot B 0RS p|H@r"f‘\E‘H‘t”set@5 na?&l yeki nel y
di sper sed Raymef er aalay , nacwoit ypoyr 1§imetal oxlideisdor saght sas acgpaksd suitabl e
for this chloride ex Merrell Labs.

15
The antimicrobial agents are used in amounts of from _
0.0001% by weight to 1% by weight, preferably from
0.001% by weight to 0.8% by weight, particularly
preferably from 0.005% by weight to 0.3% 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 light stability of other

25. formulation - constituents. .UV absoibers mean organic
substances (light protection filters) which are able tb
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
bénzophenone 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



purpose. Exanples of suitable metal oxides are, in particular, zinc oxide
and titanium dioxide and also oxides of iron, zirconium sfl{¥Er006
manganese, alum num and cerium and mxtures thereof. Salts which may be
20 used are silicates (talc), bariumsulfate or zinc stearate. The oxides
and salts HPeO03/p84dY7used in the formof the pi gnewce/eea2 Akaxcar e and
skin-protective emnulsions and decorative cosnetics. The particles here
shoul d have an average di aneter of less than 100 nm 25 pﬁ@ﬁ&@ﬁﬁQF bet ween
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
el |'i psoi dakishapé oryanshaperaigs atimg pes sonen ot her  way iflamdde

spheri cal . Th i b Jmy o be 30 surface-treated, i.e. _ _
hydrophiIi%?%ghlgrqnﬁyggggﬁéﬁlC|z§ha fg%F%ﬁ?iex PRINGFR COHERdAS t ani um
di oxi des suEhedsiferepeexanpl ethei t andagedposi derdcddbic (Bejussalfor

Eusol ex(r) p32000uf ber ckinpstidrll € oy dr eaRARKGIC0aLLR0 RABALSLANG Nere
prefergﬁly 35 silicones and, particularly preférably, _ B
trialk yoéﬁllg’?f‘ﬁnegeﬁ?‘vé'%’é?ﬁ{ cohes detidiedhce far gixampleo udinng

m croni zedERi 0T28%4den Enﬁt@@mmﬁﬂdﬁﬁ¥kyEﬁv&MMQxQQEQ?tV@h@%b@@gﬂ%P 4in
PCT/ EP02/ 1421Q,.HO5206RCT_ . 69 L light protection fi s can be found i

t he reviemﬁgb&ﬁﬁoﬁﬂéielFBne§5§@%%UthI% 9%% @ IRy b&43. 5 The
UV absor bementiienadual | yaxsed in&mhmmﬁyiiﬁeﬁe¢nmpmbﬁlzbbynME|ghB-to ﬁ@bby
wei ght, pr by { gh 9 wei ght . zynmes such as
pro?easeg,sgﬁé ggégﬁéﬁ?%gggéﬁ%ﬁ f%g%elﬁﬁkggé§%%§§elua?F?é%ﬂ P%Prqepades
as actie e¥8Bpdaeitd4rneihyibegzydigesicticemphant cdeadeagribedpadsiti ons.

Their partgeubgp3gont gibuti op-4RiHh86en¥B$BI NY 3R4q respeet L%el ¥esC! €ani ng
performance, o L1y Co P Oy D e Sl kSt a b Bebass 2 POt ease,

octyl 4- (dimethylamino)benzoate and amyl 4-
(dimethylamino)benzoaté; esters of cinnamic acid,

15 -préferably 2-ethylhexyl 4-methoxycinnamate, propyl 4-.
. methoxycinnamate, isoamyl 4-methoxycinnamate, 2~
.ethylhexyl 2-cyano-3,3-phenylcinnamate (octocrylenes) ;
esters of . salicylic acid, preferably 2—ethy1hexyl
salicylate, 4-isopropylbenzyl salicylate, homomenthyl
20 salicylate; derivatives of benzophenone} preferably
2-hydroxy-4-methoxybenzophenone, 2—hydroxy—4—methoxy:
4’-méthylbenzophenone, 2,2’—dihydroxy—4—methdxybenzb—
phenone; esters of benzalmalonic acid, preferably di-2-
ethylhexyl 4—methoxybenzmalonaté; triazine derivatives
25 such as, for .example, .-2,4,6-trianilino-(p~carbo-2’-
_ethyl—l’-hexyloxy)—1,3,5—tfiazine and octyltriazone, as
described in- EP 0818450 Al, or dioctylbutamidotriazones
(Uvasorb® HEB); propane-1, 3-diones such as, for
example, 1—(4ftert—butylphenyl)—3—(4’—methoxyphenyl)-
30 propane-1,3-dione; ' ketotricyclo(5.2.1.0)decane
' derivatives, . ‘as described in 'EP 0694521 B1. .Furthér
suitable are 2—phenylbenzimidazole—S—sulfonic'acid and
its alkali metal, alkaliné 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



15 the ability to break down proteinaceous soilings, in th ase_of
anyl ase, the breaki ng-down of starch- containing soilings, gh@‘,m.e 2906¢ he
case of lipase, fat- cleaving activity. Cellul ases are preferably used in

washi ng ¢ 0sitlon in particular due to their .20 contributiontothe'
secondgr y%s@#%ﬁgﬁinor mance of a washing conposit PER/BERA2434218 t heir

fiber action on textiles. The particul ar hydrol ysis. progHgE%Gg%%
attacked, dissolved, emulsified or suspended by the other washing or

cl eani ng conposition conmponents or 2568&re, due to their greater solubility,
washed a with the wash |iquor, advantageously resulting in synergistic
effects bet weeh?YhtdensGHBRIARd (ot REr  ERRpeemE.e,304 EéApositi ons of

t he i nvent3-arormy]l i denadeilhy DnbénzEhesulFeheicnsaesgentisl 2tﬁeEh§éi§2Vﬁ2§/i on,

conprise ofhey _anvial ytic. enzynes, -in particular a-anylases. T
al gg i ncl %e%n%’?%eéso%%f%%ﬂgﬁ%%’g?ﬂ}fﬁggcl RWEs Ry Salds dheanady
conposi tions. Exanples of comercially 35 avail ab: ((a arryIDﬁses iare BAN((j/r),

Ter mamgl (rdy s t Amyl.age- r anyl (r), r r) and/or
Pur af rerycstErjmo,%\En%a(_§ %&iﬁlglag%{r]o%ri Iaf}el \%résn_'v%ree’var}%usp%ﬁggﬁﬁiaére able 21
June 2006 98A3 0B 0529 791 PeIn EPpne D20 eH05208PEE , 78or t exsmpbéeneéat one

t her. -8 SR J r L3Keh : _n respect of
?ggul Z[i oFQ;m ot?? exanpl e b?%ﬁ?liygct i %glt ?%%ﬁgre;l l_)%g)g;tgl!n\%at ion. It may
result for’ i"aci'rb(?’be'f rom at I EESE O Yard”, et exydiberzey eabhageus to the

known a- anflaasesl df7a&de. enz—p!nie_ny_ﬁs-saea(thzl:'alhiécspﬁc%g){iggl\s{@zg%jf?ger %h?gea”

Cnventfon he TG e oeh s ey POt R s e it ¢ T PELRRR AUt of

di fferent Fubst tA@ A REpERAST LI t Tes. UBeRh aade UMHBOMf iBnd 18s afa § he£ pr esent

invention.capeei ghky Wd hugbemical hy. dhyerse 301 Liggs: Ll My be; 4
soluble substances, insoluble light protection
pigments, namely finely dispersed, preferably nanoized,

15 metal oxides or salts, are also suitable for this
purpose. Examples 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 thereof. 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—cate-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) ; suitable
“hydrophobic coating agents  are here preferably

.35 silicones and, particularly preferably,
trialkoxyoctylsilanes or simethicones. Preference  is

given to using micronized zinc oxide. Further suitable



advant ageous to enploy anylolytic enzynes in washing 15 and cleaning
conposi '?i ons toge?ﬁer with other enzynes having washing andﬂbﬂu@qM| ng
activity. Thus, washing -or cleaning conpositions which, besides a protein
of the invention, are characterized by further enzymes in addition
represent M%03/0541dTodi nents of the present 20 i RECSVEPOR/1B2liales

further amylases, these include for exanple proteases, b I gr?’ pases,
cutinases, esterases, pullulanases, cellul ases, hem cell 5}06?%@}% d/ or 25

xyl anases, and nmi xtures thereof. Partk®ular preference“ i§ given to
proteases, |ipases, (3-glucanases and/or cellulases. Further enzynes
extend t he UM ddriiviy pypetrdarimancei bferor cespdrdifmprcbnpostheomsvidyewt hei r

respect i Ve pgNZyMate i kAr f of Messify - Thesss | ,nClvléq%][nef 0f 30 | e, p.
oxi-dor educ(tﬁ es or peroxidases as conponents of enzymatic eachi'ng
systens, for “exanple |accases (WD 00/39306), j3-glucanases (WD 99/06515

and WO 99/06516) or pectinolytic enzynes (WO 00/42145), whi cglage . 2006
enpl oy i articular jn_specialt hing 35 conpositions, : une

V0 03] 051 e ERESPTRSTE" RS oepeA Ty, bt e§MERNESIRE citalory

avai | abl e éndlfedif oreige: ito Bdnpgsmeiigris: ,ofptdiee tanpnt f?.ar)naloe oot eases
such as  Sybtidishe BBNis Broper (r), BLAP(r), Optimase(r),
Opticlean(ry, I\e/égla?as%e( rl) , %ﬁxaégﬁ?r) ,  Mazapen(r), Alcalase(r), 5
Esperase(r), Savinase(r), Durazyn(r), Everlase(r), and/or Purafect(r)G or

Pur af ect (r eand didpsesssUgtrAsaddPol agri) gi,ponpﬁ ;ggg Lupafast (r)
(@ oy The pr ot Zasgﬁact iavi ty in sgchsgorrpom tl onesS can be 10

Sgsles:ﬁdﬁleg%%ﬂ’h)ésﬁﬁt hd@VedetGSbed Pl TehSFde daraidafe 7S (1876)Vepp.
125-132. Theppanenaecor i nglwashidigat edrigds iR oy Ot gage UBEShinghe
e S o e ST Rt RV XL
washing and, respectively, cleaning performance of the
composition in question is, in the case of protease,
15 the ability to break down proteinaceous soilings, in
the case of amylase, the breaking-down of starch-
containing soiiings, and, in the case of 1lipase, fat-
cleaving activity. Cellulases are preferably used in
washing compositions, in 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
synérgistic 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 a-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®, Durarﬁyl® and/or Purafe_ct® OxAm.

‘This is appropriate when the various enzymes are able



15 Concerning the obtaining of the enzynmes which can be wused, those.
primarily suitable are obtained from microorgani sns such a2lBamt2006a or
fungi, for exanple fromBacillus subtilis, B. licheniforms, Streptonyces
20 griseus, Hum col a | anuginosa, H insolens, Pseudononas: '
pseudoalcéﬁigﬁﬁ@§4ﬁ713 cepacia, in particular the RGRYERO2Y%8216s
natural |y produced by these strains, or mxtures with th$¢§ 6 ngother
strains. They are obtained in a known manner by fernenta % % esses 25
from sui tabl e m croorgani sns whi ch-ar®® descri bed for exartple in German

| ai d- open specifications DE 19 40 488 and DE 21 21 397, US patents US 3
623 957 ar $P@leeant73gneElrmpeadr patawth applupatlicovenER t0G6 688y and t he

i nternati anale pgigal aoallcalinoneVOo1L02032: SP Tageq enayescuhich are

additional |y used where appropriate can scrlbéd or exanpl e
in Europ&aipdicety mpity a6 a7bvatien Pﬁehyntlé’rar%tll‘t?ﬁaﬂlonpai%nmay

appl i cat i oS 94 RA3WMmmEAdS of beel 90t DedBES bRleS p%‘Srtandmicrenpgdﬂgg in
envel opin uq§tances i n. order protect themf f renature

i nactivati e f}?'&erﬁ“qwﬁl WEEHTRG 237Posi 2+ onshPr eFRFEBEY . i n
anounts. sthﬁm&JZOOGtoV[tﬂélOﬁﬂWQHtf&ﬁYEﬁﬁzht$2kﬁlH@EI@@RCTonYZth@f up to

10% by m'ﬁg{yml ROLPEERYRLSCEOML 200 e VRLIMed S fot b WRI 9Bk

particul ar i ab oy|ng enzynes ilize aga|nst .oXl dative
degr adat i dmveddiginscl o'%lé%i f dpiskanphee i nmayver naewewnak, 5 adatcentbe

appl i cati qus-¥Qr34/c18314pAapkat €i N gF the jyeptipp can he,prpLest ed,
espeﬁéglly during storage, by stabilizers for exanple from denaturatlon

deconpBsi t9REF i Gitd@S vaBiosh  age 1enBeditenty sithe opresest

oxi dat i on igrveirtdiceal yti ¢ cl eavage. Inhibition of proteolysis is
particularly critical for proteins obtained from m croorganisns
Especially with chemically diverse soilings it may be
Iadvantageous 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 include for example

.proteases, but also 1lipases, cutinases, esterases,

pullulanases, cellulases, hemicellulases and/or

25 xylanases, and mixtures thereof; Particular preference

- is given to proteases, lipases, f-glucanases and/or
cellulases. Further enzymes extend the cleaning -

performance of . corresponding cdmpositions by their

respective enzymatic performance. These include, for

30 example, oxidoreductases or peroxidases as components

of enzymatic bleaching systems, for example léccases.

(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.



because npbst m croorgani sms secrete various proteases as digestive enzynes
into the surrounding medi a. These 15 may cause consi der abl e2h&mn 2086t he
proteins of interest during the subsequent purification stages. Proteins
essential to the invention may al so be associated with proteases in
washi ng andocbsgosag7gonpositions, and therefore regfgeyRpspPeisdto
protection. 20 Conpositions of the invention may al so conprise stabilizers
for this purpose. One group of stabilizers are reversiblBOprobtRaEe

i nhibitors which dissociate off on_dijution of the conposition in the wash
l'i quor. 25 Benzam di ne hydrochl oride and | eupeptin are established for

thi s purpoERampBOEaX otbGtbindss d51 1 POBIAIA BASe 0f ymsal 8 0r, &5t ps ther eof
are frequenl y derl vatives having aromatic

used, and a t hem es eci al |
~ groups, fo?O‘XEQA’ﬁ?TH%“Brt‘h’gD t%r‘?et ADVEPThQPa- B s HRARSAF PhefyiChor @8i ¢ 30

aci ds, espgebailysiafor menghenyl bﬁbpétésé@l,d ®LAsfe sabltggllqgsg@ters of -

sai d conpo |d des, i gopepti des edug ed. C

t er i nus, g%(::llg %%Egejl?c%r’gfosg Xafcaz1 30 &8 GOREMs ¢ %i‘c% §8eenpl oyed

for re5\/er§$wéa$ﬁ b| tSQY]lIDEfSGprIOt edsEs Zym® washEngraade 5 clseafog

conposi ti opgra RE¥EPSI bhe p@Q&%%%%ﬂ@ﬂndQwag mhlgg gr% PeRtddes, i ncl ude
n

i nter alla ovonucogd.  Specific, reversgble pepti ors fOF the 21
June 2006 LiigPbaF P54 1FPRERF EPo MDA I—mlg@zmot ease subtilisin
are also suitable for use in protease-containing conpositions, and

correspondjn fusi on protejns, conposed of protease and |nh|b|tor 5
Furt her eg'iz'yér:]re %’f%‘b???g 3SR B B% N al SHRBI sCUMRPS Bsiompng=an djke
triet H@noldemdnltm@playlothm methnd dextuieed tiherraisidd, phatige CArboxylic -

acide o EATD rPEY 322 AR SreatREbrySaRive SR o 10 dre

al so suit ¥ e(PopPtenses poipsse. Ter papheasgamiativity of preferred
compositions may be up to 1 500 000 protease units per
gram of preparation.

15 |
Concerning the obtaining of the enzymes which cén be
used, those primarily suitable  are obtained from
microorganisms such as bacteria or fungi, for example
from Bacillus subtilis, B. licheniformis, Streptomyces

.20 griseus, Humicola lanuginosa, H. insoiens, Pseudomonas
bseudoalcaligenes or P. cepacia, in particular the
enzyme mixtures naturally produced by these strains, or
mixtures with those from other strains. They are
obtained in a known manner by fermentation processes

25 from suitable microorganisms which are described for
example in German laid-open specifications DE 19 40 488
and DE 21 21 397, us patents US 3 623 957 and
US 4 264 738, European patent application EP 006 638,
and the international pateht application WO 91/02792.

30 ' |
These enzymes which are additionally used ‘where
appropriate can also be, as described for examplé iﬁ.
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  ordér_ to
protect them from premature inactivation. They aré

present in washing compositions preferably in amounts



acids enpl oyed as builders are able, as disclosed in WO 97 287

addi ti ogl I § to stabilize a contained enzyne. 15 Lower. al ilztﬁ%&qup%

al cohol s, but especially polyols such as, for ﬁxan?le, glyferol,lethélene
| ycol , pr.opyl.ene | ycol or sorbitol, are further frequently enpl oyed.

gn)z/yrre s?éfﬁh%&%“.l gl ycerol phosphate al so prot ec?%T/lF?%{Hé%_&Pur ation
by physical effects. Calciumand/or 20 magnesium salts afﬁoé%dﬁéiﬁt e

enpl oyed, such as, for exanple, calciumacetate or calciumformte.

Pol yanmi de ol igoners or polyneric conptlinmds such as |ignin, water-soluble

vinyl copolyners or cellulose 25 ethers, acrylic polyners _ang/ or _

pol yani de’st #Bi 1 12e LOBhePen X PreparatPonrt e beralizpragdi-A$t physi cal

effects orwgidhtvartati ons. Bl yamingdy- oxpdeteeqtaining pﬁofé/ggtgj@yact

si mul t aneously as enzyne sta iIizz:Ir‘al .and ol or transfer |n_hC|ib| tors. O her
pol yneric eﬂpr%?}f]irk%rs 3BZEPESI i né &Y pol §IRYECkyY| erfstdaf kye

pol ygl ycosiedtpsadatairorgl sas stidbicl bzedt hfe;:en?xam%im qa,brrpﬁﬂmﬁl i ddr%piorﬁ%% t
conmposkti- [nvent. erably able additionally to
enggncg t he %npérafepéirl&a%(}’le%oq%r o@dgldgl%/k]ggdﬂﬂ cont ai ni ng conpounds preferably
performa dual 35 function as soil release ﬁgents. and Ft_s enzyme t :
stabilizers.pnds i NP, QM o] ; i . ct,

pref er abl fsrﬁ_xed %}mpmpoﬁ]eerﬂggQ@E%%HZ%éEEB\?D%%??%(?ﬁél 7 F('4 /%%0%{132210
H05206PCT W4 %t aBFPF28Fs, &Y a BePPLLAZETHNI cIPT s PraBEAE whEren _
appr opr i atderartdh prtaifeer,abl el owi tith enzope ofnddeivd et | ongop Reduci ng

agent g an nti-oxi dants increase_the, stabil. . of the enzynes agai nst _
oxi da Pvede gaénanlﬁos Yi &WY S r?f%%ﬁl:ﬁi’nioﬁbl ngradditiebrt Exanpl e are

conmmonl y algedrdgs. t Hiriitpese. ot herrabearniptseiss aries sqdintmcwldfige and
reduci ng sYga%a110 for proteins obtained from microorganisms

because most ndcroorgahismS'secrete various proteases
as digestive enzymes into the surrounding media. These

15 may cause considerable harm to the proteins of interest
during the subseqdent purification stages. Proteins
essential to the invention may also be associated with
proteaées in washing and cleaning compositiohs, and
therefore require special protection.

20 ' '
Compositions of the invention may élso 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 derivafiﬁes 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 1include inter alia _oVomucoid.

Specific, reversible peptide inhibitors for the



Combi nations of stabilizers in particular are enployed, for exanple a
conbi nati on of.polyols, boric acid and/or borax, the conbi Ahfuns296 boric
acid or borate, reducing salts and succinic acid or other dicarboxylic 15
acids or the conbination of boric acid or borate with polyols or polyam no
conmpounds #WAdO@¥0&41educi ng salts. The . effect of pepykde2aidehyde
stabilizers is beneficially enhanced by conbination with boric acid

and/or boric acid derivatives and polyols, and even 20 fUPPREPPEY
addi ti onal use of cal ciumions. Conpoggtions having stabilized enzymc
activities represent preferred enbodi nents of the present invention.

Particul arppoeéesanceubsigiven tarthosq s t hsuidmenzynesyr st@bilizgd in a
plurality 2 escribed, Conpositions of the invention are
characterig%%??%3¥ﬁé§ntgﬁéin%omﬁ%ﬁp%)l?&ﬁ%?thaﬁqﬂuafﬁﬁg%?P?B?l%ﬁanple in
30 order thupdprapeothénsoncmposddacti peosebskeannes isdpariabel.y from one
another in time or space. Possibilities in this connection are phases in
differ%nt states of aggregation, but especially phases in the same

st at es2of BYHFRYEt RHFYNSS Tkl 2¢ohs ase taeingvahcpbalwhissicharas conposed

of nore thefoepedse|i dreernanent aam b ISR 1L ardd JHRE.2006 WO
03/054177,ECT/E992/1421B gDSZOGP%& 55 si npl e manner by m xi ng vari ous :
solid conponehtel: BLHBRALEFy CRERAEYL I yramidSs Rr texEradat®@h wish vari ous

i ngr edi ent§omnekampiief f eneniniel eatd, clhamaat el idtsyl M tAcone @pot her in-
overal | |o09s o] i > GO i_tions of_the invention which are
conposed o? g%éé Bglr S%?)lr_jegﬁ ggégeggncgg)pﬁrdgcf ctgcél i ?n%&/ﬁo 7S for
-exanpl@ byaEpr AL sdr yshgteblgr afer attlois  purpisiseh ca@sesaihheoepmyies and
possi bl y odbgds t RepTREW SeNShhliiBersNds £l @RLS,SULD 35 sch s X! €
bl eaches are, yhere L

WO 97/18287, additlonaily to stabilize a contained

enzyme.

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 such as
lignin, water-soluble vinyl copolymers or cellulose
25 ethers, acrylic polymers and/or polyamides stabilize
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~Cys polyoxyalkylenes. Alkyl polyglycosides
can also stabilize the enzymatic components of the
composition of the invention and are preferably abie
additionally to enhance their performance. Crosslinked.
N-containing compounds preferably perform 'a dual
35 function as soil release agents ‘and és enzyme
stabilizers. Hydrophobic, nonionic polymer has a
stabilizing effect, preferably « mixed with other



10 appropriate, added separately |ater. Conpositions of the invention with
i ncreased bul k density, in particular in the range from 6501 &}@%086950
g/l, are produced preferably in the process disclosed in European patent
EP 0 486 592 and having an extrusion 15 step. A further preferred '
product i oW I IALEId of a granul ation process | PERAERIDEH2HO Eur opean
patent EP O 642 576. Proteins can be enployed for solid W@é}_@,é,}ons for
20 exanple in dried, granul ated, encapsul ated or encapsul ated and
additionally dried form They can be 74dded separately, i.e. as independent
phase, or with other conponents together in the same phase, with or
wi t hout cohpdt}irersf rﬁ%r@ené&&éﬂ&éﬁéd shzghesiar ePX¥@sSOBt bewhgeessed in
solid formpghspmedes ean herdeimumer, afikemddecgauenys, s wiei onse resul ting
fromthe processing by nethods known in the art, such ‘as spray drying,
centrifugattoi of°by resol ubilization. The particles obtained in this way
normal ly have a particle 30 size between 50 and 200 pm The encapsul at ed
formig a iate r cLj 1 nz s _from. ot her, constituents
such ag, %agé%r?é)lae%&%ge%}éﬁeéw%?& §?n§§k¥ﬁ§r§8ﬁter& eeds?agrf@sfey possi bl e.
35 Dependidfy e trzgnes againeteosagstiigs, dgodimposidtiicor swlfmde bet ween
mlli-, mgg ANh N aNRGARS; S i LCr O jes in artigul arly
preferred forsr)caenzyn%s. 21 JuLHng: gg\géﬁtgvxog%%/ o%%%gi%m%%o%%@él 5206PCT
76 Capsul®Edf 19 s thpe aPUrBPSEt osB8REsr examplesi nanfe sndiam
appl i cat i ansl fAR & g Irfedwdith P dPdrd8 267. A further possible
encapfbll ation nethod is to encapsulate the enzynes suitable for use in
washing or cleaning 5 conpositions in starch, .or a starch derivative,
starting fGawhinatixing eobHf sthieibhzygne s$ol phrodcwilbh @aresamplgredy
suspensi o o] rj Lve. h _an engcapsy) ation
suspensi one o S{ARGTL O LOEAREEDn 8T HYRLLYE, BUGN AL AR

borax, the combination of boric acid or borate,

reducing salts and succinic acid or other dicarboxylic

15 acids or the combination of boric acid or berate with
. polyols or polyamino'compounds and -with reducing salts.

The | effect of peptide aldehyde stabilizers is
beneficially enhanced by combination with boric acid
and/br' 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



in the German application DE 199 56 382. 10 It is. also pOSZL | e f@r at
| east two solid phases to be present connected together

possibility is to provide a solid conposition of the i nvention in the
conpression or _conpaction to tablets. Such tablets may 15 be singl e phase
or mul ti ph¥Re9348P41B7esentation thus al so makes itPBELEPBRELABLPNt r oduce
a solid conposition of the invention with two phases. CDHP$§'hb8@s of the
invention in tablet form which may be single phase or nu ase, single
color or nulticolor, and/or may 20 tohSist of one nore | ayers, are produced
by preferably mxing all the constituents - where appropriate each of one
| ayer - toYERRE? | MABNATEXt bYe A& idenpressiais t heolhd xt apepasenys,

convent i On@-é%é@béﬁlypfﬁ%@%%s f grragvaenr! &r e&@@fﬁda&sorﬁ@ﬁ%gh&aéary
presses, ressive orces in the range from about 100

kN cne, p+%$€?§g$9tﬁi ?Rﬁ%%?’?@lﬁﬁﬁfﬁ@t IFeﬁﬁ9SSe %H@é%?%@ébﬁ%lcsespe0|alIy
in the caseioh mdrd | agabthabl et;sn f oveatlll eabboove Irayal. t 0sbBid

f th i f
betwoen o antPd 6ok B Fien dakepfdrar it o' SGMRy oo robbl ot
produced i®rthpsewaphaaef ecabl l;oeh@goaiumadghin o fknomnlOnamné¢n, 560g, in
particul aref£om 4519 Q%fg}ghrg_ $¥9§Faghﬂgﬁﬁb nal; shape.of -Lbhe tablets

is as desired and nay be C|rcu or angular, wit |nternea|ate
shapes 35tfa¢soerbm@5po§§¢b|reosszabbxjneom@a W@G&?DSMHSGPWEP@Z/ 14210

HO5206PCT idJrediiehss p%rufdl'ch&s?lﬂ Yo2d\anigaeouspi BaBHLEI Rhase wkepRosi tions
for ﬁ Ieast one of th fRQ%% s to conprise. an anyl ase- senS|t|ve mat eri al ,
{

in parti cutRRT®REIRRS or at> R3S nar LRdrry sGPPBRAALACEF cOhted |
t hereby. |thé&- tfnmeww@onthwaiphaséanemE@hanlbauky stahklityed apd/ or

protect ed f1om exjgrngl, 10l ugngss $9%m 3sh NG /A2 bEGEg ALt agked by an
arrylase ch IS ac Ive I n :
produced preferably in the process disclosed in :
European patent EP 0 486 592 and having an extrusion
15 step. A further preferred production with the aid of a
‘granulation process is described in European patent

EP 0 642 576.

Proteins can be employed for solid compositions for
20 example in dried, = granulated, encapsuiated or.
encapsulated and additibnally dried form. They can be
added separately, i.e. as independent phase, or with
~other components together in the same phase, with or
without compaction. If microencapsulated enzymes are to
25_ be processed in solid form, the water can be removed
from the aqueous  solutions resulting from the
processing by methods known in the art, such as spray
drying, centrifugation or by resolubilization. The
particles obtained in this way normally have a particle

30 size between 50 and 200 Hm.

The encapsulated form is appropriate for protecting the"
enzymes from other constituenté'such as, for example, -
bleaches, or for making controlled release possible.

35 Depending on the size of these capsules, a distinctioh-- '
is made between milli-, micro- and nanocapsules, wiﬁh'

microcapsules being particularly preferred for enzymes.



wash liquor, so that release of the ingredients is facilitated. 1
preferred conpositions of the invention are charaét éme&96in t hat
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they are.overall in liquid, gel or pasty form The contained prot
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and _t tic enzyne ich is essential tp the i
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142 10 eHEEAOGPCRppA8 cayimer gt 189 e56e882, for exanple in
the starch-cleaving enzyne assists the cl eavage of the
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such a

ul es and thus controls the process of rel ease of the encapsul ated
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and/ or noprafsernit connected together. Thus, one possibility is to

provide a solid composition of the invention in the

compression or compaction to tablets. Such tablets may

'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
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
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
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

‘also being possible.



the start of the cleaning process but only at a particular . tine. %orrpl ex
washi ng and cl eaning conposition systens with a w de vari elzél Tage 2006
ingredients and a wide variety of capsule types nay be based on 10 this
mechani- sm and regresent particularly preferred enbodinments of the present
i nventi on.WaAHR3£L0541%7 conparabl e effect when- the i RGTEBPORAY24@1O0 t he

washi ng or cleaning conposition are distributed to 15 at §§§§% E\gp
di fferent phases, for exanple two or nore solid phases whf? E%donnect ed

toget her of a washing or cleaning eoffffosition in tablet form or different
granules within the same conposition in powder form Two-phase or
mul ti phaseltl eahers portiaselbotly i n &vancdgeeusli shivashemslanghiasewashi ng

conposi ti asm£it 5638 ec9F Lheratlse T agk i vid Vol s 20 @S‘Y{:%éﬁr}i%eenzym
in a phase whi ch has been activated earlier is a preconditro or
activati ofbfaBY}33e7Sphaskive fR&eniglierin Pakkieuiedsbyran, or

anyl asel-smiatveeeetelgami%aglr -€Qatblfdedr otrp%ohaae@d a@@el i J_Seﬁ;@;?itit}{e d _
mat eri al epresents_ an integral .constituent t he solj ase, and on
par t'i as | ortfhclosrrpy%Yé ﬁs&rsol%‘%se thar charjéye\ﬁaﬁbﬂ%%ﬁjd?gﬁﬁf’égr at es.
The use ofpndieeerey ngranhi elktiesnedsenhifdlehaeisheahdyeniti orhkor shfies

pur pose. us r nt,s..a e r e ent, of 1he prese _

i nventi on%‘luﬁlé;' i ﬁg?ggﬁ%ﬁt sﬁ%f a’\j\{as%ﬁ%lggﬁd C .Jiéjéé}[’nrieﬁgs c%(r:ril')%)‘é?t il@nsgﬁﬁre
suitably ¢&EsEbl i6MaFut ugP atbast aﬁ@geaﬂet hef r tIgs pegiredients. The
syner gi stifaaisE wftadyl ase and col or transfer inhibitors to enhance the

cl ean'i{)}wg) performance is disclosed for exanple in the application 21 June
2006 03/ 054177 PCT/ EP02/ 14210 HO5206PCT - 79 WD 99/63035. It is also

known t hatLigadwines s paifel rean cempulstiaienus| yfbenpliayedtasncopus! ders,
e % " BBl TS i) oyt SLAELL L el v e
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 cohtained proteins and/or one
of the other contained ingredients has been added
ehcapsulated, preferably in the form of microcapsules.
Particular preference 1is given among these to those
with capsules made of amylase-sensitive material. Such.
35 a joint use of amylase-sensitive materialsjﬂand the
amylolytic enzyme which is essential to thé:ihvention

in a washing or <cleaning composition ~may show



exanple fromthe application WO 98/45396. It is thus prefe d for a
protein or derivative of the invention, preferably having %{rﬁf f?mé .
activity, to be nodified, 1in particular stabilized and/or enhanced in |ts

tribut shing or cl eaning performance g ition,
g(rjlg o:‘ ;Jhleﬁéc:ti%/ré%%lnys\?i tuents |isted above. Correspg'%'ﬁ(% $§?gg?g§t ed

formul ations for conpositions of the invention thus reprgsspbepcT
particularly preferred enbodi nents of7 he present invention. In accordance
with the previous statenents, nethods’®f” the invention for cleaning

textiles ur f ac an be inproved hy usi |n at | east one of.the
met hod st Ipe%'[éilgt i eg%ec%eh \?)8 i \r;rge)( ﬁt hé‘¥'| n'aY ot Reer 5BRy havi ng
anyl ol yti cstaazztcrtmq]yeavrheg nmetihoyise ar@ssihen atber dchgatragéheofnvehél on and -

thus enbogﬁl%éapﬁ)sfuléﬁeaﬂae%%ﬁts | et pa.- tlﬁ‘?f r % rssaScPFCEePe%Ehe present

invention is a nethod for cleaning texti surfaces aFacteri zed
in that £l yEbRyl cRyapsrds&est |narrdbents, usé@ i that |cebeasme of the

met hodsst epissrquef enabky pna@e SORPOShti0g @fdrgd nygaybenndargicul arly
preferably . in rglénes Sych net hods are preferably characterized in that
a conposith%n X st bé eabo?/]ee?%”é?ml%’g‘é‘ae?ﬁ AFeacPlYondtofat he

nmet hod st gpsct2ullune 2006e. - 78ampdech meiatdsqre fpadti colashyngref erably
characteri i hat ot giR o derivative,of the.inventio

pref erably Egv?énl&lam %’Q??@Ea&% \?ll %, V19 e KprovEd %h Jn‘é%ﬁ‘?(ﬁ’e%n{léf or

exanpl e i magual V@msvamatyhv@%hea@surle doyess i mayashé ndpasechi oes,

prefefgntially mMdhilh Mhnd 0 A0 dWanPr ?ﬂ@?&%l;%?@ }P&é@r%g 200 ny,
particularly preferably fromO0.02 ng to 10 nzymnme of the
i nventi on e?“ﬁ“tqfé“erfﬂ%%dﬂf s‘%}é‘?) P’é%?’&‘été@?’?@iéllﬁy this enzyme. 21 June 2006

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 oOr 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 cleaners 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
la'tter is surrounded by an amylase-sensitive envelope
25 or. coa-tirig, or the  amylase-sensitive material
represents an integral constituent of the solid phase,
and on par.tial or complete hydrolysis thereof the
relevant phase disintegrates.' The wuse 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 suita_biy' capable of mutual assistance in their
35 performance. The synerglstlc use of amylase and color
.  transfer inhibitors to enhance the cleaning performance

is disclosed for. example . in the application



WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT 80 The concentrations resulting
therefromare beneficially from0.0005 to 20 ng per 1, pre®b/usi3006. 005 to
10 ng per 1, particularly preferably 0.005 to 8 ng of the anylolytic

protein peryd @3/0%&i7yi quor. The protein 5 concent rai,%:ﬁzﬁg?g(g?ﬁgﬁt erm ned

with the aid of known nethods, for exarrpl e the BCA ne oninic
acid; 2,2'-biquinolyl-4,4'-dicarboxylic acid) or the biurrospeskad (A G
Gor nal I, C.S. Bardawill and M M Davi J. Biol. Chem 177 (1948), pp.
751-766). 10 In accordance with previous statements, the use of a protein

or deri valiwe @/ é31p3s nveRt S, 2 P& RhaBhY 2y gglgﬁ%' @ Y Gt LY Y,

al one or together wth at |east one. other
cl eani ng 1544} §3180¢5 1 wske sesPlAred| agniarPwiiidss f osuch eami agkylext i | es

or hard Surﬁcﬂq&ﬁly@f&ﬂﬁ@@,tsa@@ efpqdi %nts@blii?epéﬁée HAR&Nt L. Thi's

preferablyt | ace ytheueof acorrp05|t|on 20 the 1 nventi on.
The conposii| othJoq‘)yt hah nvéﬁ'ﬁb 15Y a Pk ot EPR éllneéierle%?t}fw:of far
invention, quasfrerabifyohaviing apmilicayttiion awbi vigyws3i9%.pref ernabl yhg8pl oyed

in the 25 r n ted above, .so th the . concentrations _
vi ndi cat edlagove % t P g ?Q%E% 8 r SE&Y AferVst i 3[ Attty FREMRELIPR t he wash
| i quor. ThiPFeifssdgey cbﬁvbégurﬁi@rltcaﬂ@m bththe'lrtmuf‘act breermadi £ hed,

conposi ti ofyor partheuihpal dishls1 denendbig @ ey 30l eaning frob' em A
further pOSSIbI usmg proteln or derlvalve of the inv hition,
‘érhﬂrbl Ca

pr ef er abl y G0RV Wik (‘:’talsxli‘llw QRpFésaningt e rfgrmaatdesabf on of

its own or tBe odempopiiases Wesy i lores RIOVided alane: orcdngethas 1‘_’\%/\0“ at

| east one ve substance whjch, has ¢l eani n% 21 June 2006

03/ 054177 g %Eﬁgfy A2 orrespondingly adjusted Tormulations for
compositions of the invention thus represent
particularly preferred embodiments of the present

invention.

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,
preferably having amylolytic activity. The methods are
then according to the invention and thus embodiments of

the present invention.

A further aspect of the present invention is a method
for cleaning textile or hard surfaces, characterized in
that a glycosyl hydrolase of invention is used in at
least one of the method steps, preferably in a
composition of the invention, particularly preferably

in machines.

Such methods are preferably characterized in that a

composition as described above is employed in at least
one of the method steps.



HO5206PCT 81 activity or assists the cleaning effect in a washing or

cl eani ng conposition consisting of nore than one phase. A #Lfunest006
possibility for using a protein or derivative 5 of the invention,
preferably having anylolytic activi t_)/, ~represents the for release of the
ingredients fromthe. capsul es when 1%2is provi ded al one or together with
at | east one other active substance which has cleaning activity or assists
the cleaning effect in a 10 washing or cleaning conposition having

encapsul ated ingredients. A further enbodi nent represents the use of a
protein or derivative of the invention for the treatment of raw 15

mat eri al s 8RChnmatheflsat erer parsticulanlext prefemabilfacthamsctier paedi cul ar
for desizipg coidOncnRavpBterhal s apd 4iRtarfRdi ate PROIUGHF R SExL T @
manuf act ur e, for exampl e for those: b ased’ on cotton, are T HI Shed wi th
starch durPﬁE’; Fﬁépllynd?ﬁj‘flét‘i upBYaRd Yitd h@?tbf*’éééfssﬂrﬁg enpdeyed tbn make

better proeeshifgs, @y kdeampgie SiAeURRG] V@bxﬁ@stﬁcaaﬁlsh%st}ﬁ:ﬂéar% to
i nt er medi a(%ioﬁn%ggducts nd to t%tl | es, is cal | Sjzi ng Anyl ol ytic

_proteins o i v &S B arBP OB RET ¢ aBF@fled?e’}@ﬁ)VMg EaB é)l Pds, m? e. the
starch- coboai I4IOI09 ot eqhreetatyey (deshzi )02 A hyrther emwgodimgnt is

represent efactio st arch, arti ar for
et hanol efg%? ?ggnpr |eéjﬁbg @ a4l a fgé ACTRT Y W}Qt ;Jfrct){i}b?n .or
derivati vee@q‘!ymﬁe i afent tha | sleﬁphbyed t hémei n.theor Imeqlm:fdact i stref
starch, st@hgPaéveLlsaqdi ByWehek @Bzyﬂ ffer is incubated with anylolytic
enzymes, whereby 35 the polysacchafide is cleaved into smaller
constituents, finally predomnantly into. maltose. Enzynes of the
invention are preferably enployed for 21 June 2006 WD 03/054177

PCT/ EP02/ 14210 HO5206PCT 82



such a process or a part step thereof if they can be fitted well into a
correspondi ng production process because of their biochem @élju'ﬁﬁ%ﬁﬂérti es.
This may be the case for exanple if they are to be introduced into 5 a
step in addition to other enzynes which require the sane reaction.

condi ti on¥O ABACF4TTc proteins of the invention arRCPAERPO2/L42L0Q
preferred when interest centers precisely on the produc'(t)l_s1 %2 ¥ {;ji]emsel ves
produce. Liquefaction of starch may al so represent one 1 ¢ g Fhla

mul ti stage process for obtaining et-ha&ml-or downstream products derived
therefrom for exanple acetic acid. A further enbodinent is represented by
t he use ofThe cdhqurdtwitniars deesvhting thetrlked fomvemtd dredeofipiatlgi ng

| i near an hai n-gl i har i en0 hei r z tic
activity, (ye]lﬁ(r%r{r/r\ 3?'3{(?%59 _%ar)otzgi rllrgjog?&tghg'i g)\e/‘%nftl on Eﬁoguéggf S’é)m S a%{ h-11ke
20 pol yneP$r att ePag tigludiEandel ypsréerabdaub@: PBA tiae8 preder nbhel y

rel ativel vanjiigh yralcecyidte M8 Pir 0l igosaasharl desosUChHS, pffe xanpl e,

mal t ohexose, .malt ghept ose og n?{:t 00cCt pse. Af_tgg a}%onger i hcubation tine,
the prdporGFGFEAhHEY AP gBSactHr iRyl ths the pif Q&P nal t ose
or nal t ot meo$wds)cr gages exiamipd & hecha edBA omguinsdict ebidfntheneni s

particul ar_ j.nt.ergst,,in. rtain.r tion products, correspondi ng variants |
of prot eiar%lq%f ?htez i %\}gﬁlﬁingﬁ@anﬁ%g ués)le%gﬁhr)l%)f%;l?heac%ggct?Bn the :
condi ti ondicmethe methohed @pli-opr Farahyl, ThiG. 30 | Baatdemddtli veardpeci al |y -

when the iMIMEr RlvilS NP dib1 PUiRak OMPPYNESo by !g M ¥EYLOF 9T, sim lar
conpounds, such as,” for exanple, in the producti R of sol utions,
suspe)ﬂgi ons or gels nerely with certain physical properties. 35 21 June

2006 WO Q3 054d37a&Kdé ERQ2h14828vHERR06RG e®dnt &, f whHchensembadi gent is
represent%gxg%igpeogsedggi%ative of the invention, preferably
having amylolytic activity, alone or together with at
least one other active subétance which has cleaning
15" activity or assists the cleaning effect for cleaning
textiles or hard surfaces represents an embodiment of

the present invention.

_ This prefetably 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, is 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 wundertaken 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'pnases”when_it is provided alone or together with

at least one other active substance which has cleaning



protein or derivative of -the invention for hydrolyzing cyclodextrins. 5
Cycl odextrins are a-1,4-glycosidically linked, cyclic oligds&eerddes, of
whi ch the greatest econonmic inportance is possessed by the a-, ~i- or

cycl odextrins conposed of 6, 7 or 8 glucose nononers (or cyclohexa-,
-hept a- orwoo0840&84RI3ses). They are 10 able to forpciryepogi/aaza@rpounds
w t h hydrophobi ¢ guest nvol ecul es such as, for exanple, fra%rances,
flavorings or pharmaceutical active substances, from whi ER°2RE8PCuest

nol ecul es can be rel eased again as fegui red. Such inclusi"on conmpounds are
i nportant, depending on the 15 area of use of the ingredients, for example
for produsthgviopdstubbsister theacaehialg fof feosnehi §Swash@hgexanpl e in

correspondj :odu c bl inal .consuner. The release of ingredients
fron1cyc|og£§?$?ﬁ E%ﬁaégégéggséﬁﬁgkgtﬁggknggmﬁ§%%@FQM9ﬂ%ﬂ§h?%ﬁ'the 20
invention. A further enbodinent is represented by the use of a protein or

deri vati vepok,thgel-nygati L QL gl easiy ul ar L ght .conpounds
fromp Iysaccﬁarige ¥25 cgggﬁe?sfgf ?é%ﬁg%é§ﬁ¥%£€%ﬁ@e%gugggéga%ﬁgfr
enzymati ¢ 8ti viRy, alpYeRyieR. pretefasabivt nehawieati oAmalelyktic able to

rel ease | osctiwiegpl aepwesght sC@RROYRAS fdIMB Y heF end, 4n3Peal¥pesi dically

| i nked pol saccgsrldes. IhIS ga ,.%s.for the(gyclodextrlns, take place at

the nol ecul &F™ &V&l “2BRYFR Féeﬁ sy$t dHOGIRGH RLORYr OBxhRPPEher

i ngredi enteitkncepsdleatsed bnet hetfier maoft ver coapHdmSs koL c@Xanpke,

starch is I a lj shed_Ln.: nt for 35.enca | ating conpounds
21884 &1 léc%m%s& #ﬂ%@s e T e gt 19

such as, for exa , Eenzyres are to be PRtPEda Pned
amountld i n¥ashiegctobn M sanies, compegitionageavihe centapbliddtad June
2006 WO 0848§p4d7dnPST/ EP02/ 14210 HO5206PCT 84 rel ease process from such

capsul es can be assisted by anylolytic enzynmes of the invention.

A further embodiment represents the use of a protein or
derivative of the invention for the treatment of raw
15 materials or intermediate products in textile

manufacture, in particular for desizing cotton.

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 fdr removing the sizes, i.e. the starch-

containing protective layer (desizing).

A further embodiment is 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
35 the polysaccharide is cleaved into smaller
constituents, finally predominantly into maltose.

Enzymes of the invention are preferably employed for



A further aspect is represented by the use of a protein 2[1 derjso\égtl ve of
the invention for producing food products and/or food ingr § The use
of a protein or derivative of the invention for producing aninmal feed

and/ or ani_gml ingredients 10 |ikew se represe urt her aspect of
t he invent onq;&%ﬁfeﬂgr starch or carbohydrates derlgfe"('ﬁ?l?m%?%*%h play a
role as ingredient of food products or animal 15 feeds, @ 2epOFYytic
activity can. be used to produce these articles. It increases the

proportion of nono- or oligoners cofFared with the pol ynméric sugar, which

may benefit for exanple the taste, the d| eStablllth% or the consistency
of the foot'Ft o?jué’troc?ﬁl s Yy hBahEc ek y ThETEEE tHe BRBHUGENOPDf cert ain
ani mal f eeftis;tdalit walldo 1f'1®b exanpd eré Spdhei pg odieddedt 0bn f rptdcd sl ces, wine

or other oduct gporti.on of nmer i sugars is to be
reduced arg cg%%)er ggsmtg’e glw%rrg‘rlgalr ﬁo?grt#ﬁbl MipaleYi P20 be -
i ncreased. thﬁwecmsfbreezsmuée fidr tlha}uedJa@ttonbef isttarcetucantl/ it @t hanol

producki on, nBeLy OBRY RRANE AN HeoL RERM Aotk ites | IANSH! IRlqutaldl gt Of this

principle. In addition, anylases al so counteeract the | 0SS aste,
known as st4l§ nﬁeaSFlﬁéke‘F?/n%*‘bH‘E&%s Amyamth g | By odfefieet ) of | tthe suitable

for this purpassiorn o el thertioulhel gouphebeieore balddg. Rywfalded
enbodi nents qf the present. invention are therefore those in which proteins

of the i nV&MIGT arF Uk ¥%or °35 TRAur REPARCRS bdbey PrsoRRES7e21 June
2006 WO (/@bai/l7 m—dmﬂMlefH@&%&@PCEHaﬁ5aléof ltl'efph@rseaﬁ:pﬁﬁie iI's '

repr eggnt e%ﬁ ihe, u%lq:f ro F%(Eegg I’rl Votl ngnﬂ%tGh Lav nt| on for

br eaki ng st afch- cont €si ve ‘bonds: mpor ary
bondi ng nmeEtdEEE- KeATE h Ealffedumr aderivedd therhfirom, pr dicei n eofamiﬂre vative of
the invenldand Ss&Wl oyed therein represent a further

A further embodiment is represented by the use of a
15 protein or derivative of the invention for produc1ng

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,
preaominantly relatively high molecular weight
oligosacCharides such as, for example, maltohexose,
maltohéptose or maltooctose. After a longer incubation
time, the proportion of lower oligosaccharides sudh as,
25 for example, maltose or maltotriose increases among the
reaction products. If there is particular interest in
certain reaction products, corresponding variants of
préteins of the invention can be wused and/or the
reaction conditions can be designed appropriatély. Thié'
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 ceftain_ physical
properties. . | | o |
35



. aspect of the invention. 10 Besi des other natural products, E&anﬁgxgas al so
been wused for centuries as binder i.-n paper manufacturing a% " | ui ng
of papers and boards. This relates for exanple to prints and books. Over a
| ong periqd of_,tine,_such papers may with unfavorable effects such as, 15
for exanpl® 334+ %7 becone wrinkled or break, whi cRCTABDO2 14210 conpl et e
destruction. thereof. In the restoration of such papers g@gzgggégs it may
be necessary to break down the adhesive |ayers and this can be
considerably facilitated through use  .-an 20 anylolytic protein of the

i nvention._ Vegetable polyners such as starch or cellul ose and

wat er - sol ubl éUdétieFat ¢t PR kofl Sar EeREEgeNkedr kY i 4heasusehedi vas or

past es. Fosrdtésn puppeseiviaieyemust 28ef ihsknswell ddy V‘@%@fof‘ﬁz‘gi ?fter
application t éhe item for gluing, dry, whereby the latter 1s tPxed on
t he subst?%ﬁtb FThe"thZyne of the invention can be added to such an
aqueous suspension in order to influence the adhesive properties of the

resul t gng r,..30 j,nstega f.ar. i.n._.addition to this, function
it cansalé%ﬁs%%d%%géﬁxfoﬂf%é %agfg 9%989 éﬁ#%?#i waiﬁn?ﬁgCtiﬁ%?§16n t he
itemfor PligRsageerriigsng fodr awhbap tithe fgreatrampl eesomemiyears.

Del i ber at ejbd efatdON Qfs thgosggggggnnqg%al gRndi ions,gfor gxanple by 35
humi di fication, .can then be used at _a |later tine to' activate.thé enzyme
and t hus b‘iﬁr“rgo%%‘iﬂf”b? eSRIBRESSE % h& pabt €F I GALSORey Mem@Ngrsied item
can nore e@si | yy2lohene-2006he¥€h03/ 864166 tRCEEAMYIA210THAZ206FCT 86  be
det ached in fromthe.substrate. In this pr.ocess,. the enzyne of the .
inven?lﬁon ac%es,t%e‘g%ﬁ elB??F?éonaﬁﬁPBPW‘Fé éi’dt%l?\/ﬁ't%ﬂroég‘%r%ﬁ‘?%‘@ agent in
a tenpor amplégniingspebcess diomsesamphe| ed ragwianek’s,f of Laws eohgHg 5 the
gl ued i terg, The, falJowiing examehs.d | LUBLEahENe EDYENIRDch che

guest molecules can be released again as required. Such

inclusion compounds are important, depending on the

15 area of wuse of the ingredients, for example for

producing foodstuffs, for pharmacy or for cosmetics,

for example in corresponding products for the final

consumer. The release of ingredients from cyclodextrins

thus represents a possible use of proteins of the

20 invention.

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 oa-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 is a material estab{ished iﬁ 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



w t hout, however, restricting it thereto: 10 Exanple 1: I|sol ation of
met agenom ¢ DNA from m crobial habitats Cbtaining soil sanpl ésneld®6soi |
sanpl es were obtained fromvarious locations in Germany (inter alia) and

initially pﬁ@cggzlggﬂaﬁ mechani cally while dry (scr eelg,i Etptarg(}ég%fb nm and
n,

1 mm sieves). isolation fromsoil For DNA preparati soi |
were slurried by 20 addition of 13.5 nl of extraction buf#es2083@T™M Tri s-
HC1, pH 8.0; 100 mM EDTA, pH 8.0; 100 sodi um phosphate, pH 8.0; 1.5 M
NaCl ; 1% hexadecyl tri met hyl - amoni um brom de). The suspensi on was

ShOCk'frOZEBeléadEiﬂ‘gﬁg‘@e_%E agdifi g&fc?lgré' LA i Eggg;eo% (Ell\lszgiﬁg(rsgu%g{ 25 1in a

nortar and boile m cr owave. elng transferred 1 a’s30 m

screw cap vBB¥éPlyhiha emaymgs ofsthe dnviepddpyme sol ution (50 mg/ ), the
suspensi on was incubated at 37C for 30 min and inverted .at intervals of
5 mn. Addi i?n of 200 Bl of a 30 proteinase K solution (10 ng/m) was

f ol | owed byl‘(‘ RELRSEi BAPEFT33E KEPTSFemtaR & it uswerSi anpastebef or e.

Thi s wass f obt oveslr byat 1 eat neat wheh. i SRS {by, a gktiggoﬁhc§n§1 gfo% 10%
solution) at_65C for tC\W hours (inversion of the vessel every 0 m n) .
After 35 cemtPTiCgatdeY 260609, 19T adlagnakd slurrying with 4.5 m  of

extraction buffer plus 1 m of 10% SDS, the sedinent was again extracted

and i ncubat edeat; s6855¢f Qr e : 054477 PCT. 1 14210
HO5206PCT 87e 18, mn gngg%g%;i?i foégg%ral}s@btg%?r e&é%%gcﬁéggﬁééi%ns%%r nat ant s
fromthe twBreEREINF uGRiiHs Herd naredorwiarimel olfees of ngheddknthl or of or m

(1:1) amd creréwibdgedpasshehey & e NA va eglgpitated from S the upper
aqueous phase by addi tlpon of 0.6 vol une of ?‘E%r%ﬁaﬁ&% Zlgjdvel% 1®3ti on at

room tenperature for one

Wherever starch or carbohydrates derived from starch
play a role as ingredient of food products or animal
15 feeds, an amylolytic activity can be used to produce
these articles. It increases the proportion of mono- or
oligomérs compared with the polymerié sugar, which may
benefit for example the taste, the digestability or the
consistency of the food product. This may be necessary
20 for the production of certain animal feeds, but also
for example in the production of fruit juices, Qine or
other food products if the proportion of .polymeric
sugars is 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 mentibned "~ above can be regarded as

industrial variant of this principle.

In addition, amylases also counteract the 1loss of
30 taéte, 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.



hour and centrifugation at 16 000xg for 20 m nutes. The DNA pellet was
washed with 70% ethanol and dried in air and then dissol vedl {#neZ®6p| of
TE buffer (100 mM Tris- 10 HC1 pH 8.0; 1 nM EDTA pH 8.0). The high

mol ecul ar vwo gdd/a@rori ¢ DNA was finally separated fpefydp6spiagdo

i nhibitory hum c acids by preparative gel electrophoresis (0.7% agarose)
and subsequent extraction (Q Aex Il Gel Extraction Kit; H852P6RFE agen,

Hi | den). Exanple 2: Setting up the exp§gssion gene libraries and screening
for anylolytic activity 20 Expression cloning in the heterol ogous host -

organi sm Eschridardy a £ddctvasi €hosepr & sent By Cbgni Bfeandsel sgkat jon of
- conpl ete a-anyl ase genes from netagenone. Since heterol ogous recognition
of the promATEIDdf OXunRebWHa8N6r ~ of gdlis nd NEERtdtCheTaEs PR KANEhe host

25 organi sradwn CH 4 xcHSE€oWRS iR fdrs five B8hHspPronoter which is

i nduci ble in a known manner with 1 PTG (isopropyl thiogalactoside,),. the
(3-gal actosi dase pronoter of the |ac operon (lac pronoter) on the pUCl8
pl asmi dovedtidfeiGmBankc GBI ¥ kY, Bephdddg, ApethNels 30 WloBME2; &ig. 1)

It is thus possdddedie0sh SHA Ng prddefn | 8¢ LOLPRLY PG (T3 ﬁﬁéﬁpl e
JMLO9) to induce . expression of the genes under the control of this
pronmot er by"REH WP PTES ¥MRheYED cHPRI&immi epmE et DM 10BrahdrDH 12S

proved to dmpet tebl eheyshoantfien cl oning the met agenome-derived
a-anyl ases and activity-dependent detection thereof. 21 June 2006 WO

03/ 054177 PCT/ EPO2/ 14210 HO5206PCT 88 This is because, although they have
t he petfpl Badidesengyner emeddech by pred8dthE,eusthireh, Has Bde®, Béen (1986):
" Al pha- anyl asey ?Ign Welsl | pi: ng |_Qni of _the structural
gene, mal S, andq;fagﬂl.E enetlrdfrlcl?a i%% %’fn??g %Bogggtgraglagmpfga%tp %lsrl{l cam%r otei n";
J. Biol. Cidm g2dwipg), ofp.p2p4ss2988), boeyds. 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 be 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 exémple 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



showed negligi ble rel ease of anyl ase under the experinentag ondj ti ons.
Purified netagenom c DNA fromsoil was partially 10 cl eave 1 Je2 006
restriction enzynmes, preferably Sau3Al, and the fragnent size range from
preferably 8 to, 12 kb was fractionated and isolated b el

el ect r ophdtfR L3/ 0543 kke DNA fragnents were |igated i@ﬁ’g%ﬂ%/a]tﬂ?el%ect ors,
preferably pUC18 plasm d vector linearized with the 15 ngpiddgddpn enzyne
BamHl (Fig. 1). To establish the optinmal restriction paraneters for the
preparative partial digestion of nmetd&fenomic DNA, firstly restriction
kinetics were carried out using about 4 pg of DNA and restriction enzyne
(Sau3Al) ke dekarledt pdaiBnd oM fEmBRStHRBe 4 UNpdhigy RTINS i n 1 X
buf fer wheit apIBpid ater WidHe bavwee tssesimaldym HdESA)sd N Aecargance with
the manufacturer's, instructions, in a total volune.of 20 |. The m xtures
were for CHL Porpds eI V1o 1 y 8t PRBRACEE 26°8FC 195 WSHRA Ty me, Then
‘the respediantineaptooassasr sisardedtdlyladidiagitebt'r ifod cleterthainuge! ease. At

fixed cintgry t 0 and 10 min, in each case 2 iil of reaction
m xturg wetﬁl{ee zrédt}eéc?tlo e%px stop buffer (6X: 10 nM Tris, pH 7.0; 20%
gl ycerol; 0.1% SDS) on ice and 30 anal yzed on a 0.7% agarose gel. In this

way, the ﬂ{giW@olrlwigﬁzti@aaﬁbme_sformw@tkgeé digesti gy i fst abl i shed

i ndividually for each preparation. The preparative partial digestion

t ook pl ace' MR Emdovdrehs FER Vi Rt catDpFeteéure as for the |

restriction kinetics in 15 to 20 individual mxtures.. After the reaction

was st app b ddj ng.1 top buffer,.. the 21 J 06 WD 03/.054177

PCT/ E §2/ i fI}DS 06PET ia%@ogm‘))tg lﬁeeta\‘/%esn%%tiljg%at%%gmbﬁcfr@%lr%phoresi S

on a 0. 7%hatyckadse gel, the region of the gel with DNA 8-12 kb in size was

cut out a i1 i t | ectroelution in dialysis tubes at 4C for
Bhtiolfly 2oL St

two hours. ) . _ ) .
‘The soil samples were .obtained from various locations

in Germany (inter alia) and 1initially 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-
HCl, 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 liquid 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
intervals of 5 min. Addition of 200 pul 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 Vessgl every 20..mip). After
35 centrifugation (6000xg, 10 min) and slurrying with
4.5 ml of extraction buffer plus 1 ml bf_ld%iSDS, the

sediment was again extracted and incubated at 65°C for



5 pr eci pltated with 1/10 volune of 3 Msodiumacetate and 2.5 tines the
vol ume of ethanol, and taken up in a smaller volume and wa3l Junsr200Qr t her
renoval of smaller fragnents, subjected to a second gel electrophore3|s

wi th subsequent el ectroelution and renewed 10 concentration. Ligation wth
t he pl asm Honét/<9|54|é@@18 took place in a total vol u?@TdEPDQ/ﬂMZtm ng 100
ng of BamHl -1inearized pUCL8 vector, which had been dephggﬁgg% ed W th
Cl AP 15 (al kaI i ne phosphatase from cal f t hymus) in accor With the
manuf acturer’s instructions, and 806 Ag ef partially cledved genom c DNA,
and an appropriate anount of ligase (600 NEB units in this case) in 1 X

| i gase buf 18r arineCGoder geghtif2@etr anss$ or etfiose .of Tlapetenbibedcol i

DH12S cel | §u?@r9§@an|tbf €f rom €¢/pHRO! ngescerlﬁ?fi§u?‘§€%0590&6@@0ﬁ19%d

el ectrotrans OI‘IT&'[IOI’I For this purpose g ation m xture and 25
pl of cell¥ifBre hi xedolvBe| ncRbat eBNPROAAC ﬂ@é?lfép‘@r at i{dn lduveend on ice

for 1 m ncandrtfegtad 4 bb@oebectTmormtpprwéBT>§£ﬁe)c1l%§i\%3’r£bd EeRel roni cs

I nc. ngg US,:% i n_accordance V%Y manuf acturer's_instructions.
Af t er |mTe t e REEnsFAY MRt 725 §8€1M“un? 28 @acY%l‘f’P‘?/pPé:ne 0. 5%
yeast 30 exsppcbpabhdlninNaGincuhad in K&t ; rphm? . tempdjatsiss fbthoneNaOH,
aut ocl aved p C

D(+) gl ucoshgﬁyaglrnggg\%tgr%%lpe? é% qu%@(%g%‘%@ﬁlgo ’alBeESFMPﬁu ng. 35
To examn neDPNRePgdakitt yasf Wﬁlﬁéeglehlétlh o Qe yethmEOhuwb@rdrmédpanrrany '

transfor maaha gaear at 8don fekiotal Q@ngllt R FRIbeFcQ RogT mh?ig%r i ng
cl one g termned by 21 June 200 WO 03/ 054177 P EP02/
CT

H0520 PH| flePanit BMsEPERt PBN8irA)a test plating. For this purpose, 1
and 10 pl phetibhghofmbhectlgat i woighyt ugénomeee DPNAt edagut F9RakBymedi UM

Wi th anplcggparategTGErom dissolved inhibitory humic - acids by
preparative gel electrophoresis (0.7% agarose) and
subsequent extraction (QIAex II Gel Extraction Kit;

15- from Qiagen, Hilden).

Example 2: Setting up the expression gene libraries and

screening for amylolytic activity

20 Expression cloning in the .heterologous host organism
. Escherischia coli 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. col;, use was made of an E. coli proﬁoter
which is inducible in a known manner with IPTG
(isopropyl thiogalactosidey), the B-galactosidase
promoter of the lac operon (lac promoter) on the pUC18
plasmid vector (GenBank NCBI/NIH, Bethesda, Acc.-No.
30 1L08752; Fig. 1). It is thus possible in host strains
with a laclqg 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.



' X-Gal (as described above) and incubated at 37C 5 overnight. To confirmthe
actual |y cloned insert sizes, the plasmids were isolated fPbhna2008ast 10
white colonies of the test pI ating, and a suitable restriction digestion
was carried out with subsequent size analysis by gel electrophoresis. 10
In the scr¥@nPaf08417he gene libraries, the ability BET/ERO2/14R10

reconbi nant E. coli clones in netagenomc libraries to d@@%ﬁg ﬁ%arch was
determ ned. For this purpose, LB agar with 1% sol ubl e st %? m Mer ck,
15 Darnmstadt, Order No. #1252) on whi&® €l ones able to dégrade starch can
be identifi ed by zones of degradation was used. Initial storage of the

pl ates at TAGSf drs t Weceoskourabkebksghnttihey| dudye wabenegpesiptysmior this,

storage deghagatio e glargh ¥as Wil g 29, as <l eard aroynd the
acti vg coleglﬁu%géon@n%déJg tggs/ &Il%o\gaus(el%l PTG (1do My’ Wa%&gsd’degdqlto t he

plates to ‘$+7%bte ﬁépb?oﬁ’ﬁt’éﬁseaﬁé gﬁﬁaf@nuqm@( 100-ipg/mApPiRG ardded to

apply the 6Bd>1€£1t1gon prressutige t 0 sheuctiuransf organts. 2 ARproprigge for the

tit f th bra enerated i.n each case, a defined vo] urre of the
tlraﬁgfgr rrang%‘?iJc %‘f %/tﬂg el at L OUQr?I%IKf:BI‘ M3 by2mePRTPL1JFRES  beads

w t h aboutpi@t® ”coUomBa'@lperCI';ﬁna.t e2¢14 (6 3ppdi ater)ogIr,i neigy pl ating) .
Af ter mchz?g,lg tr%g;?lq 16r@985§e t gfpl aagngl Ver e |n utlgfate at 28C for
4 h a?mﬂ as

a further 24- e expression and r |"édse. i ncubat i on at
28C was ustrPeyimemiabependleiens. visible degradation of starch. It is

possi bl e t@@%1§§ednpﬁ€¥39e96ﬁﬁé'ndNﬂ‘“f@bﬁ“dselﬂer @p'légf@%ggr%f the

out er ﬁel I ne are involved in this (Stathopoul os i ou, ,

Ear hatt aY%‘g%*)lt*m reghé 1s6d6On Wernesnes4 1 7er eETr Epby/ 1&@13}\%5206PCT
and the fragment size range from preferably 8 to 12 kb

was fractionated and isolated by gel electrophoresis.
These DNA fragments wefe 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 ng of DNA and restriction enzyme (Sau3AI) in
20 concentrations of from 0.3 to 0.4 U per ng 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 pl 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 mlxtures . After the

reaction was stopped by adding 1 x stop buffer, the -



"Characterization of Escherichia coli expressing an Lpp' A(46-159) PhoA
fusion protein localized in the outer nenbrane"; Appl. M c£bbins2006

Bi otechnol ., 45 (1-2), 112-119). Thus, rel ease of the a-anylase 5 produced
in each case was associated therewith, and-it was unnecessary additionally
to carry oW 88VPSK}E37s to detect unexported cytopl REm/EPaRY142a0 After
isolation of the colonies fromthe zone regions of the pF_li rg%ggy | ati ng by
renewed (secondary) plating on the sanme 10 starch pl ates P épﬁgrssi ble to
sel ect anyl ase- produci ng single coloaPes on the basis of renewed zone
formation. For photodocunmentation purposes after securing the clones,

st ai ni ng oflkherst alech pratesompthd 5G% ¢ ugotrephatesns( farona Mer.glk) proved
suitable f n ig i i zat| f.istargh- e, regions .
(degradati g%aigﬁgs?gﬁfhgﬂéf aﬁs/érﬁlti@DNiﬁoFg_gc%ie\}et‘gtgﬂeéﬁ%b? a?%eggafltner

m ni pr epar 8t FBnWERI €U Q) ay@én i tHvageni s Gatrmyby usédctzoellntaonor dance
wi th the manufaciysrs sthpskr ual i 9ne) m&s examse-§ or thhe smize,af the

i nsert é n a r-estrgc%ign .?ﬁalﬁﬁri s wi.th Eco or Sacl / Hind Ill and then
sequenced. PFRCERI§3E§8e " 1 Re 17 e MM hg® ML3SORt MRerseERES POAar d:

5' - GTAAAACGAEGRAGAG 3'theMldo Pme evefr Set hahoCACGHMACAGREATGAS- 3in were
initially Ln_akder finally to-Qbtain.the conplete sequen by so-
called pri %@%%\g#kyﬁéﬂg\g I?r?o%amw%lsn’ tﬁgpaﬁu.rtéfarnpﬁegp%‘{a]ch% aéf“érc[ﬁfé)t/i on of

t he net agehbadBepbsl HUbBICIRER To est isatend hgedonedattobphemesiequences
for glycosyktnhydr h@ses ddhiet agenest £ DNALE Lam SOEJ( a DNA.,applji fication
was carried out by the polynerase chain 35 reaction r]:SjCR) TThre S as

carri eéd outCHSERGTRBESRar Taq pol ynerase (from Q agen, Hilden) and the

gl ycosyl hydr ol ase-specific priners (Table 1). For this 21 June 2006 WO

03/ 054177 f§gégP02/l4%%0tHOSZQ§PCI 92 ' :

10n Wi he ‘plasmid veé&tor pUC18 took place in a
total volume of 20 ul using 100'ng of BamHI—linearized
pUC18 vector, which had been dephosphorylated with CIAP

15 (alkaline phosphatase from calf thymus) in accordance
with the manufacturer’s instructions, and 800 ng of
partially cleaved genomic DNA, and an appropriate
amount of ligase (600 NEB units in this case) in 1 X

ligase buffer at 16°C overnight.

20
Transformation of competent E. coli DH12S cells (Gibco
Life . Technologies, Karlsruhe) took place by
electrotransformation. For this purpose, 1 pl of

ligation mixture and 25 pl of cells were mixed,
25 incubated in an - electroporétion cuvette on ice for
| 'l min and treated in the electroporator'(BTX® ECM630,
Genetronics Inc. San Diego, USA) in accordance with the
manufacturer’s instructions. After ‘immediate transfer
into 1 ml of SOC medium (2% Bacto tryptone; 0.5% yeast
30  extract; 10 mM NaCl; 2.5 mM KCl; pH 7.0, adjusted with
‘NaOH; autoclaved; supplemented with 10 mM MgSO,; and.
MgCl;, and 20 mM D(+)glucose), a recovery period of 1 h

at 37°C followed before plating.
35 To examine the quality of the gene library, the number
. of primary transformants generated in total, and the

number of insert-harboring clones was determined by



- " purpose, 0.1 pl portions of the netagenomic DNA isolated by the above
met hod were enployed in the presence of 200 pM dNTPs (in edtBurmsn2@6dATP,
dTTP, dCTP, dGIP), 20 pnol of each primer of a pair (forward 5 /reverse),
2.5 U Hot Star Taq-pol ynerase (Q agen, Hilden) and 1 x PCR buffer in a
total vol Wée GF/@®MIPI7T Fragnents of sizes 150 to 30BCHYER®2A142p0ified in
the followng cycles: 1 cycle at 95C for 15 mn, 35 cycle (?é 95C for 30
s. each, 30 s at 57C (GEX036/038) or 10 60C (other pri nerH(E%? FCTLnd 30 s
at 72C, 1 cycle at 72C for 7 mn. Ugng-the prinmer pairs GEX024/ 026 and
GEX023/ 025, in each case unique PCR products were anplified 15 '
(respectiVvelue /300t asell@80idp; Fng. ad) tehnpl ifliadtipn iFbit hesigigsases was
frequentl l e;0 fie Iut n, f the tagenomi ¢. DNA. Thi s
was pr esury?xaﬁii éc}uelt(%hl)énﬁll% LE r?ggtlg(lr)]ne ég |ﬁet t%égﬁ%i ﬁ?epﬁ’?%‘t}’f%ns whi ch
becane i na@-ﬁevepléyﬁltédl wuon ovel b anediumcalit?o anpésholdn, WIPT@ri mer pair
GEX036/ 03&-GR f(@g%&déé@ apgo3a9 ba}\dvverl%&maaeerqed foul y?ﬁ* ter

reanpl Lfication using 4 pl of the original reaction ragments
firstly ufd&WeRhS ntke nedhbtem2Bhe| srtHg iy g« ”r?éi'P@@rltA Kizes,
(I nvitrogame Gparisigels MNe)el nlaaccatéalncerwmt hatheigapuf acy uraiise
|nstruct|or2>sl mtothgp . 1- TOP ect.or for the sequenci I%]rThe

ligation pro uct’s wer St ort§% ans 1% i AP Ecol§Y § 10F
(Invitr oge?est@mnmendmgazstﬁ\bnemam bhuelfiehl te@utseléthi osmhnsfeqmmu:rbi nant

clones on B AT pati?si’! tw c%éé& Cxﬂ@grgg{@) | PTG (100 mM and X-Gal

(40 rr?/n1) Ite nes was isolated after _
m ni pt@paration and examined in. a restriction analysis with EcoRI for the
content. afn 3hd NseréeMNiy bR tiies g”e%?@ lﬂbié?i@gce%h'e” alﬂlql' Sl zes:
are evident, Lespeci ally in the clones fromthe PER W GEXO 4/ 026 and

036/ 038 (BRI uaa@ndfFEPF‘E&Pa*ZI Jhne bbb MONEH osal‘ff?emﬁmw 14210

llbrarles to degrade starch was determined. For this
purpose, LB agar with 1% soluble starch (from.MerCK.
15 Darmstadt, Order No. #1252) on which clones able to
degrade starch can Dbe identified Dby zones  of
degradation was used. Initial storage of the plates at
4°C for two to four weeks until cloudy was necessary
for this, storage degradation of the starch was visible
20 as clearing around the active colonies on the platesf
For use, IPTG (100 mM) was added to ‘the plates to
induce the promoter. and ampicillin (100 pg/ml) was
added to apply the selection pressure to . the
transformants.
25
Appropriate for -the titer of the library generated in
each case, a defined volume of the transformation
- mixture was plated out uniformly by means of glass
beads with about 10 000 colonies per plate (14 cm
30 diameter) (primary plating). After incubation at 37°C
for 16 hours, the plates were incubated at 28°C for a
further 24-48 h for amylase expression and réléase' The
incubation at 28°C was wusually 1nd1spen51ble for
visible degradation of starch. It is possible that
35 improved protein folding and a permeabilization of the -
outer cell membrane are involved in this (Stathdbéﬁldé}.
C., = Georgiou, G., Earhart, C.F. - +(1996):



HO5206PCT 93 the nol ecul ar diversity of the anplified gl ycosyl

.hydrol ase sequences in the netagenone. Sequence anal ysis oflpmesfi0fs with
insert DNA took 5 place routinely on an ABI PRISMr) 310 (from Perkin
Elmer, Weiterstadt) in accordance with the manufacturer's instructions
usi ng Anpl ¥af3¢858137Dye(r) Terminator kit (from PRGIAEG2%L4210

Weiterstadt) and enploying 200-500 ng of plasm d DNA, 10-MO6OJCIW' ner s
(TopoF: 10 5' - GCTCGGATCCACTAGTAACG 3' and TopoR 5
CTCTAGATGCATCCTCGAG- 3" ), 4 pl of prem3t i-n a total volume of 20 pl. The
resul ting DNA sequences were conceptionally 15 transcribed into an am no
aci d sequeneBargshpaiedtira phe Blsgdex i iast Nalnd Blraste® sl rgpr idrhs

Al t schul )| S ma 0). Ba 1S | ocal
gl i g?lfrelrjlt Egprgﬁ%ggf\l\igb"wglh%%l X\Ifu%%gg tg&g in‘%%liigg JO‘? u%3| ng the

FASTA progP8hfT PedIFSBF AR 20 #PBfan I( ieveshnedls fdis

bi ol ogi cal (1séﬂuenc1&20—mmmr| sofmhubr, oc lhaléaggad oICi HRA A@rﬂangﬁ(a%)
- 2444- 8) in the se dat abase GenBank (Rel

nt ri es present en _
122. 0) andlsp(c)i |e5l iS¢ Thi S Way Y gs apsa'sroﬁ%aﬁ %ngﬁfé?ﬂg%glglp, a28flylidses and
ot her gl ycéayl unQSChydaob’asdsil(ts@@a'ﬂdm et@)cakPayt sudf cehe agrstsanio 8” mer
i ons } r t e uenC| .r eadi ng
(rj:]gi niti \gﬂd,i@b%(\ré@uﬁrel@;!g%t%g%d e elraeél%’f(% génr]ﬁ}/ﬁ%gg%/nt %\ff‘l rcal >9 r?tnesent ed
sequence, Yr &hcor¢ ‘?@He%nlfﬁoa’t the Zeneo regidnseqfentee| @wsmaanyd t hus

entered i Npl&EingOrNsEsSNAHWEH SeHUENSeIA L i S piétiﬁgt@;{ef@{ee RagRi ble  for
DNA sequences in th g constant priner regjons to fer Tromt
conce‘gi i onatt C?raﬂg? B8d ahi n&'3%ci (Po%%l%%]ueﬁ%esselEEtJuﬁé‘yzl@(§§“ o

03/ 054177 ﬁfﬂdﬁﬁﬂﬁ@léim@lHOEﬁlﬂﬂﬂés9dn 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 manufacturef’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 M13
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 in metagenomic DNA from soil, a DNA

_ amplification was carried'outnby the polymerase chain
35 reaction (PCR). This was carried out using HotStar Taq
- polymerase (from Qiagen, | Hilden) and the
glycosylhydrolase-specific primers (Table 1). For this



The ami no acid sequences are listed in the sequence listi ng &mder nunber s
SEQ ID No. 7 to 56 and SEQ ID No. 107 to 205 and i ncl uded #hi#1%%8nsensus
sequences A to D. 5 Exanple 4: Sequence anal ysis of the anyl ase genes

found A clone HA 11 which indicated amyl ase activit b/y zone formation in
the expre¥9i 83788A24Ai ng descri bed above 10 was con‘;ﬂycé'% dRP /ALt ed.
Sequence anal ysis reveal ed the existence of two open rea@jgigdg@nes, one
of which, ORFl1l, was identifiable as anmyl ase gene by honol ogy conpari sons.
The derived protein sequence is show?2im Seq ID 1. The résult of a Fasta3
search reveal ed an 15 anylase from Bacillus sp. as the nost simlar enzyne
with an ARURBRSPegy Jofl 7218y PPRE4CARY| &fe sHeedmERageremégr bBNA t er ni nal

regi ]‘3-“ gf ikBeapeat eb{ selq@ehné:@ob_ v@?(tr@é}lzsilh&@_ hospd Oﬁér@ﬂd\}é@_ ai_r}} ewzoi rkrent ally
verified new type of starch-bi main in the nost simlar nown
sequence ?5531‘3{%% ,O%. ?zo?);t PMHQHJ%EQ Kéb\%gl?@rﬁh, C?’.Sean‘ﬁf‘ﬁ?ai ,daWiP;'Bi ochem
J. 350, 47dcZ84, dGZEOQ) RO Amxdcorn] exchli pgikheanef 6RPair Wifidrwadwnol ogy of
46% as conpl et e avaj, ge € t . t simlar
gene (él;i fgggtglggtﬁg?’anyr?h%e- ngt’#{”ﬁgﬁgf 2???%@%%%?%%% lca?e%ﬁ%l"col'or A3

- (RedenbacH1lNEnKi eser 1 x HPGR; bBépaRaite,a I-otd chabume ACLOHN whJ;
Kinashi, HragaBdtsoRwoad zdy ALsoMeb. 3Mocipi v rdlamgri 88e61986)haras  only

i nconpl etng present in the _genom c clone, A stog codon _at the 3 end was
mi ssing, $BLERYLNPhEYSdEFal 1 SV g lexPentstBBydRdMRe BroVGYISshed
- sequence. atheshy| ase @gesf reeoHjA 16 wasaany7iflg edcExoBsybes)i e at ed

O onad i noPnG BOtESH TISTEY dit bipbeannat 1t VeolorCpEkGOTo IR B
expressi om2i’G fomhe7hmtier.ol ogous host Streptonyces |ividans. TK 24, the 21
June 2006 WD 03/054177 PCT/ EP02/ 14210 HO5206PCT 95 :
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 waé 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, Groning'en"
NL) in accordance with the manufacturer’s instructions
into the pCR2.1—TOP-O® vector for the seque_n'cing.' The
ligation products were used for transformation into
E.coli-ToP® 10F" (Invitrogén, Groningen NL). After
30 Dblue/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 o

sizes are evident, especially in the clones from the -
PCR with GEX024/026 and 036/038 (Fig. 4), and reflect.



enzynme obtained in the culture supernatant underwent biochem cal
characterization. The anyl ase domai n of the. bifunctional CGFIumeZd§é 5
separately cloned in analogy to the anylase and was expressed in S.
lividans TK 24. Analysis of the .supernatants reveal ed unanbi guously an
anyl ase aCWQv03&05ﬁb%3urable by the DNSA assay. The paryErpokgmddiand
expressed in this way, of the bifunctional ORF 2 is 10 cahbgg HA 13, and
the protein sequence is indicated in Seq_ID 3. Exanple 5 88REM cal
characterization of the expressed gefies-15 In view of thé diverse areas of
application of a- anylases, the enzymatic properties which may be the
basis for tippl icaléonlbasediselredtiyonodf erimymesnpket £iedhagagtesiyzed. The

enzymes cayg, %p&kggégenguggggsbgnZthrﬁgggggng%eclon|ng and het er ol ogous

expressi on o sequences I n accordance with Exanple 4. The
anylolytic activity was determ ned by neans of a nodified dinitrosalicylic

acid assaYSé @Ssa'i'yal $0f sttt @ashids Ew1@@1r elln@%%l) pnel ¥ookhi m
Act a, 2133- 1 Thi s entalls t B a conplex starch

substréte Bet Ry H%?%%%? d°Bn?R BB HaBRE SHf %%% fﬁ%@eﬁ%ékiﬂ EiB8&rng ends
of the polysicehstade) wihh atherabﬁaéptmamhat1549 naaghrabeuvsreact ed DNSA
reagent s S asur.e of Ct VI 30 To carry out the
assay, 25 p'lr'gpor |ocr)1rggofls 08stf iR ﬂhay % Jﬁg( %sol%"élréaf%?léh MEr ck

anal yti cal (freme, Ferkingo mmmarﬂs rﬂﬂx%ﬁesb@dtbr Phid8. 6emptoyang80 M of
the appropyhat ay, sbufif i N{IH0 t 5 ¢ and

bl ank wel | s of §9a§§méf %E;gﬁgiyﬁ?ﬁA HO nnc?glg}J%§”§§ (§3€ﬁ?n wal |

pl at e %343 67 CHET AT GFACHBRePRBBETES NBP §%ﬁ Di egoToPSR} and pbéirncubat ed

at 21 Junec2OBScAVECABEOPAAAG-BCT] ERO2/A2HF HORZQBRCT in a2  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 éearch tool. J Mol Biol 1990 Oct 5;
215(3): 403-10) using 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 sequehce
datébase GenBank (Rel 122.0)-and_identified in this way
as partial sequences of a—amylases'énd other glycosyl
25 hydrolasés (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 conceptibnal%y-'translated amino acid

35 sequences.



96 50C, or the particular assay tenperature, in a thernocycler block for
5 min. After addition of 20 }il of enzyme solution to each2hdime2@fbstrate
conversion took place at. 50C or the particular assay tenperature 5 for 15
mn. After addition of 65 pl of DNSA reagent (8.8 g of dinitrosalicylic
aci d, 250 WO 093/854327um sodiumtartrate, 6.3 g of Qam/umoai/awzfme 334
m of 4.5% (wWv) NaOH, 915 m of H20 to the sanple and gloggﬁ p and
addition of 20 pl of enzyne solution to the 10 bl ank wel | & say pl at e
was i medi ately transferred into a-tBeérrobl ock preheated to 100C, and

i ncubated at 100C for 20. mn. The sanples were neasured by transferring
60 pl portThms agfinheagédaysequemere ianeo 206ted oinHZIDe/miselquleaxd:ebeen

i ntroduced; {5 | A 0ua426- WahbeFBaSEN 1S m@tev (&5 %/130598' aks: 1%621

#655101, Grel ner) subsequently determ ning the orption~at nm usi ng
a mcrotite?! pltst 8pedPdalinGhisieshetdr USpecrrapmeus0semerees a® Devi ces,
Sunni val e ¢&A4). with H20 as reference. Three 20 neasurenents were carried
out in_.each case; evaluation took place by subtracting the average of.the
3 blanR wells from the average of the 3 sanple wells. Tenperature profile
25 The t enfreammplie ed pr Séguenvasadalgsisned Whec ampliaxge @eéned MEowedver si on’
by the procedure described above at various tenperatures with 100 niv
Tris-maleate, pH 8.6. The al pha-anyl ase HA1l (SEQ ID No. 1) was found to
have 30 na&lﬁhﬁﬂacﬁﬂnlt]y vhigo. uoiigehpdr anyleseabovei 60ty edy onkosses of

activity ofothisisnz e T m dormai n
HA13 S fOCl).Ind tJf) beﬁrﬁg é@% F}gg@%;g%og 498]:%?}&% e JZE%{)%}WS%}%ggl

PCT/ EP82/ 19390 I992kFdY  $PAUepCr&hme |S§Hj|1teé‘c§t aBPRLp 16t Fﬁ@eéﬂr?ldase

domai n HAlthe existence of two open reading frames, one of which,

) ORFl, was identifiabie 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 enzymé

with an AA homology of 72.3%. This amylase showed in

the carboxy-terminal region of the protein sequence

extensive homologies with an experimentélly 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 secénd 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 'génomic clone by PCR and use of suitable-
primer oligonucleotides and was cloned in the E coli-
35 Streptomyces shuttle vector pEX601. After expre551on in
the heterologous host Streptomyces lividans' TK 24, the':



After preincubation in the tenperature gradient from 50C to 69.7C for 15
mn, substrate conversion and the 5 DNSA assay took place &4 Jdes2060dbed
above at 50C in Tris-HCl, pH 8.6. Table 5 shows that the stability
decl i nes markedly above 60C. Stability to pH variations 10 To determ ne
the activi Wp OB/0Bd41a7anyl ase anyl ases under vari oupcpiiepongiiaias, the
starch substrate solution was nmade up in the pHrange from4 to 12 using
the buffer suitable for the particular pH The buffer 15 H8R€8&FLCEti on was
adjusted in each case to 180 mM so -thagt —a concentrati on Of ;00 mM resul t ed
after dilution wunder assay conditions. The anylolytic activity at the
'respectiveepHymaIuebtmbmedehﬁwntned<ﬁ£ld&£&caﬁ@ﬂnﬂ?ﬁﬁﬁn?ahn?EQQFBQe I
respective f d the_relative.20 activity val ues for e two anyl ases
(FmPll andbgé %%&ﬁc%?e %Foun %lﬁnTable 6. It is eV|dent that both

anyl.ases exhi-bi.t the nHX|nun1|n the range pH 5 to 6.5, ~-and that anylase HAT;; 

13'is di stippgui aﬁwagx adBhagd  gRX| EHA Qfﬁ LEb ohas cgR 'dﬁrab' g
. act

remaining activity. 25 even at, o sur
sur f actant SCRREBIRILYY GhRNeRbt élnm %%@Il%?Yadqusthﬁg %my?B@S¢| rcvaid cwasent ration

of SDS betwegre@saad 1% FEhe 1Swhsldral e 1gonves si %5}1;5951@ age wihig 100 mM
Tris-HCL pH_ 8.6 able 7 = HAL1l: Tab. 8=HA13). 21 June

2006 WD 0§P8§£T?gaﬁg‘?/ Eﬁb’?}%&?w lyggn @W%@S%faﬁ%aéﬁé{s The
ef fect of mkeacmeblwasbylettdrar DHGAT ragshahe amk;ommnjpf @p ohed0. Z%H202 in

100 mM gl ygl 9 ei ngubati.o |n t he prese f H202 at
roon1tenpe§§?§?g§§§ g?‘aﬁg%gpﬁfgge ggngﬁf %& W&gtﬁ&nﬁﬁmeﬁﬁgb f 4Pt her
'|ncubdﬁ]oncaﬂlgécﬂﬂoﬂ3u5aﬁd1thmepsgbsunaﬁequeoneem5(nndwmat@@nlneasured

in the DNSéeaiigyg.(Table

Example 5: Biochemical characterization of the
expressed genes

.15 _
In view .of the diverse areas of application of a-
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 in 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% SOIuble.starch'Merck analytical grade, in

180 mM Tfis—maléate 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
thérhoéyclér'(O.Z ml “thin-wall plate” #3416, Molecular
BioProducts MBP, San. Diego, USA) and preincubated at



9: HA 11; Table 10: HA13) 10 Effect of conplexing agents: The effect of
conpl exi.ng agents was investigated by adjusting a concentrai vare 23062 mv
CaC12 or 1 mv EDTA in 15 100 mM Tris-HCL pH 8.6 at 50C for 15 min. (Table
11 = Tab! 12 = HA13) Exanple 6: Investigation of the washing '

per f or man(?{? s hi ng perf or mance of prepared a?@Té%%o%éWbowas

determ ned in mniwash tests using standardized test soi}hdH9§spdphese
consi sted of starch inmobilized on fabric, and a col or |nd| cator ( EMPA
162, starch on bl ended pol yester/cot¥n fabric and CFT PCS 26), 25
cor nstarch on cotton) For this purpose, 19.6 cnR fabric sanples were
i ncubat ed 9% Q0 T of tRAshPRTGIGU MR h aRSRWI t h6BPeraddae bl édeh. aThe

~amount  of ,tmmﬁrgﬂ qyle@lckn f%&ChS JRigasamas thadiabbe bg ganenate from
- soluble starch, at g pI—‘fG er nlrﬁute n-amunt of redum ng '

" sugars eqin a?%ﬁi’m?osf % 0 ofO gfAEGs VS The PEBSTEE 2teani e IRt @i ncubat ed
‘at 40C and®k rpladerat 960rYCnlﬂresthé'hp_err:alhlnerasrsayseﬂempéhatﬁﬁe dried
and 35gt he val f.ermn n n surface -
photorret er hegl ?rhhnt en‘?ﬁ%ewsﬂ%%@su?’g g?% % June. %%% Yo 93 bs4177
PCT/ EP02/ 14280 mmsp@mltg@satlne:m@camm 0258t & chfarmbtassiwhe washi ng
per f or ManGR, d¥dsn t@a?f‘tﬂ@ﬁ@r mgned Pyof oL Gint %sﬁf{@%en%z;f R éPe

untreated fabric le. The ‘results are shown in fe 13
evi dent 1 rlom hi DniiaGiire. WhEhiihg OBeFeel mhcENsr SR IEL a(rEE@l@lNo 1) on
use of thezeqarm ety nhddiBLbhVity 289:110r €at 8akyinB edafutGase.tJdermany! (r)
ta T Hrh MRS S Do DB ) o RIS L
| D No. 3) thyarcdinrast into a thermoblock preheated to 100°C, and
incubated at 100°C for 20 min. The samples were
measured by transferrihg 60 pl portions of the assay
- mixture into 200 pl of H,O which had been introduced
15 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 190, Molecular  Devices,
Sunnivale USA)- with H,O as reference. Three
20 - measurements were carried out in each case; evaluation
| took place by subtracting the average of the 3 blank
wel}s from the average of the 3 sample wells.

Temperature profile

25
The témperature 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 HAll (SEQ ID No. 1) was found to havez
30 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). | o



proved to be relatively insensitive to bleach,. so that the washin _
performance in the bleach-free fornulation was bel ow that %*JQRRQQ@gher
enzymes but was conparable wth Termanyl in the bleach-containing one. 15
List of figures: Figure 1: Diagranmatic representation of the plasmd
vector pUM® QILEABERK7 Acc. L08752) used for the 20 BXI/ERG2ONE2EDeE

i braries. The vector was linearized with BanH for truatﬁﬁé%ﬁkég
Sau3Al -di gested netagenonmic DNA. ORI: original of repli P¢Bel gene
for lac repressor; |acZ-alpha: gene $or-al pha peptide. of "beta- 25

gal actosi dase; anpicillinR beta-lactamase. Figure 2: Analysis of Sau3Al
restricti ofeipeeatiere oftalpel dgenofi thNAmleresdbiaio Balabli sh the optinma
restriction tine at a specified enzyme concentration. 30 Froma conpl ete
'm xture of 20 pl with 0.3 U of Sau3Al per pg of DNA, 2 pl portions were
transferr eiiftét epr@inclipaicd, 4p 5;hé, t@mredat®ine ngtaedisnst opedmf f er and
fracti onategk 790 ag secgel: (I -9 fromleft. to right). Markers
(M:. 1 'kaDN(g\n?ﬁdgge'r?(?neég ?rsorﬁﬁltnép%%%%tt%agc& tom" < g aé‘,d %rhe) 4;.3.5; '
.3; 2.8; DNSAs5assay| dieok 7 plemeesant sldsaridfed esbovet iagn 56FC5 dmin here
shows optised-mearti @y dggest i 18 tde g r . e 2006
WO 03/ 054177 PCT/ EPO%J/ 148%% HO'gg(b)%I%C;I'Eh S?{f.?‘d‘gs Elﬂggrgf%g %ﬁ%ﬁ%%ssay to
detect amASEE 19 AR THEMPPES eRPression gene library. Lugol -stained LB
agar plates with 1% sol uble starch. Anyl ase-expressing 5 reconbi nant E.

coli clon hihit a zgnhe of.starch degradation around the col onies,
whi ch appeDStaEB(‘Mbc £ 1l t ning. A) Exanple of a "parent plate"
(primdPy plating) of a zone-forming clone fromthe conplete plating of a

10 pl asm drexXpeeeshRcdePe! 1 RLA Vi @)t & ¢ Eﬁ@Sf(QIMiQQe Ofamylases

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 thé 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 determihed by adjusting a
_30' final concentration of SDS between 0 -and 1%. The

substrate conversion took place with 100 mM Tris-HCl pH

8.6 at 50°C for 15 min (Table 7 = HAll; Tab. 8=HA13).



E. coli. B) Isolated colonies after replating (secondary p] at| n froma
starch zone region of a parent pl ate. Individual colonies o {4€z986wi t hout
zone are evident. 15 The plasmds fromcol onies with zone were anal yzed and
their insert \A was sequenced. Left: |ugol-stained Iate vvlth al e zones
of degra®®@iBH RYM? clarification zones of activ OH21Qudy 20
starch without Lugol stain Figure 4: Size analysis of thq{@%&g@fti on
products with prinmers GEX023/025, GEX024/026 and GEX036/038 on soil

met agenomi ¢ DNA. 25 Exanpl e of the si%e analysis of the PCR reaction
products fromsoil $S196 (A) and soil 5131 (C). The PCR was carried out
with the &hAssdefpdigsadgsimers GEX024/026 (A, |ane 1), GEX023/025 (A,

| ane 2)- and 30 GEX036/038 (C,- lane 1), and the reaction products were
fractionated (1/10 of the reaction volune) in a 2% agarose gel. A PCRwith"
 GEX024/ 026'Ten gEFeAt c oBNA easthe st vept slatcagnigied sframn tBe2adid ot ane 2)

- took places nyppargl |@l7as \;;%93' tiye 1Nt @y - gelh@mabﬁb%ﬁ) §of PCR 35
conditjions, 21 J ne 2006 3/ 054177 PCT/ EP02/ 14210 HO5206PCT ~101-

NVarker3 (MECITGHRAT A | dBderth®n BIFFSRRS op Mo  HeRa onRt 300020000,

é508’ _ 120&,errikﬁﬁl|at1&®t hutﬂeer 7&@3ro;ﬁﬂﬁat50@on4ﬁ(2£41/o3®026 wggg fdl-ﬂﬂs%webeﬁ ?00 bp ’
and is a Wi e priner b an ragnen

with the pri marr glal ’tﬁ%ﬁiﬁz tvﬁg gagof r}(rg’oéﬂ}&s s&ﬁ?)s %p in size
are anpli chedremaﬂor@m&ineﬂ malayua"btderln r elaepDNBAC atsisary .of (Tdiel er i gi nal

PCR m xturge. A 144, hefakg 1y .0qyci$ were cloned, and the DNA of up to 18 10
cl onefowas fractionated after exci SI on of the inserts

Effect of complexing aQents:

. 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 =
HAl1l; 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 liquor 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 reduciﬁg
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 thé color (L value) was determined using a Minolta.-'

surface photometer. The 1lightening as the measure of



by EcoRl restriction on a 2% agarose gel (B). The clones for the PCR
product GEX023/ 025 show i nsert DNA sizes of about 280 bp t Bl w96 (B,
left), the fragnment sizes for the- clones fromthe PCR of 15 GEX024/ 026
vary between 300 and 350 bp (B, right). The clones fromthe PCR of
GEX036/ 038WoOnOwR/Pb4didnt s around 300 bp and 150 bp EDr/EP0@J14230
Consensus sequence -A- and amno acid 20 exchanges of 50 §§¥ngé : _
hydrol ases from soil m croorgani snms. The consensus sequeH dsed on an
alignment with Clustal X Version 1.64B9(standard settings). Am no acid
positions 1-8 and 116-123 are in part specified by the PCR priner
sequences ths ( ERXORAINDE) . Eﬁgur@tﬁrcmbnsﬂntustbequend&a DWaésuhgequence

/ ! ases Q :
space to 5)3r§8(§m§%e0 aghd e%%%%“geée%rﬁﬁ 2 0}2 0%8?‘5'14 gnfBft with

m-cr oor gani sns. The consensus sequence. 1S
Oustal X JefsPsRNECEAH {8t anthe d uBBrenfgs) . tRkC acqe@lmmb@;tl Bhe 1-8 and

114-121 areekQltBabteSpBGWhHI €€ bﬁbqge1@CR priner sequences = (GEX024/026).
35 Figyre 7; Consensus, sequenc am no acid exchanges of 99 .

gl ycos h%ﬁr&Fa?@&deﬁnF om t (ﬂ%ﬁﬁ%ﬁﬁﬁ%d%asﬁﬁ%gc8ﬁ§§ﬁ§ﬂ§n§§q9§nce is
based on aHA211JunesEXDOGD WRo03/ 05413 FEEéERQQ/kﬁ&iOsHﬁéZOQRQ}mléOZ

al i gnnment W st 1.64b (standar se t|n ®An1no aci d
positions %&%Evgk gé 10??%?%8?5 ggrtgsp§C|F|38 “by Fﬁg pr Fgr _
sequences Weekxg23/bub/ 2in/ 088chndc@RX25hE88r Stiragur BAY®. Cofibeasus

sequence - &nz{RHRSeRUEREE SRACErd e Bina@ﬂea?r%%&%ed @fcgaﬂgggcﬂf 10

anyl ases from soi l m _croorgani sns. The consensus sequence 1S based on an
al i gnncht ﬁPPﬁaEP&QBaﬁomeéP§98ﬁ 1W§ﬂ§(Qﬁ§9uﬁQcho 3btbyngentragtno acid

positions prddedando/de/8rél£rively 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 plesmid

vector pUCl8 (GenBank Acc. L08752) wused 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 Ilac

repressor; lacZ-alpha: gene for alpha peptide of beta-

25 galactosidase; ampicillinR: beta-lactamase.

Figure 2: Analysis of Sau3Al restriction kinetics of
me?agenomic 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 png of DNA, 2 pl portions were tfansferred after O,
i, 2, 3, 4, 5, 6, 8 and 10 min to 1Ix stop buffer and
fractionated on a 0.7% agarOse.gei (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; 3.57.3; 2.5; 2; 1. S 1. Lane
7 representatlve of restriction for 5 min here showé

optimal partial digestion in the size range 8-12 kb.



part specified by the PCR priner sequences (GEX023/210/211_and GEX25).
Figure 9: Diagrammatic representation of the plasmd 15 shat e 2096t or
pEX601 used for the expression of the netagenom c anylases in Streptonmyces
| i vidansTK24. 'qu vect or was produced by inserting the ernE MCS/term nator
cassette (Y93 ) from pWHVB8Opro into the BarBFY/ERAS/EAYRt ed
vector 20 pWHM601l. The BanmHl recognition seqguence presentHdﬂzd%
mul ticloning site was used to clone the anyl ase genes. Both p 01 and
PWHVB8Opro originate fromthe |abord®9ry of Dr C.R Hutchinson (University
of Wsconsin, pers. conmunication). 25 Expression of inserted genes takes
pl ace starting from the constitutiveernE pronoter. The indicated sizes of
the vectoFiaudeof I:he mitenEinty Losdqi ned t herekh angasiddmtgs. SCP2*
replicon oreit in-_ of. replication in stregt.g{yces; rnEl ernt up pronoter 30
of S. erytlre2 SPrEm T REEAPF 8y AT edit S ande gBYEOLEkArBEY| dP of the
anyl ase genes ipld8teepvbulicds sdliuvbldanstaanhal $myldie sctdgmesssiid ot her
sui tabke shuyttle togs s . as,; r. e 2. P FaB_S. H. Engel s,
J.W 1%96; In ug\r%% o;f:'SpééE(%il1 i%lglkgr?al éfgfqu{)?g]e ﬁg(%%ﬁl%ta ot he
Expr essi oflegiFddsddiont i amogndt hehal pral apjtase winbehi tappdendamasteat in
Streptonygesdd Mi SstainiBipl . Chem 271, Nunber 25, 15244-15252). 21
June 2006 WO 03/ 054177 PCT/ EP02/ 14210 H)5206PCT - 103 Table 1. PCR
priners oY FHATRICaPfoR oA aPlakequeiddsagty nelagiRghi @fDNA o
sequences zeodi-Iprofioky glolonsy| firpdr oltases cdmpludw! iorikpoener a e base
positjpons (im xt.ures of different cleotid . R=AG _Y=CT; .MEAC,  K=GT;
e, 10 el B aBension S&k [Haeh \aERker tRans tSagitice & - 3)
Orientatidh 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

degradatiqn

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
s0il 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, 1lane 1), GEX023/025 (A, lane 2) and
30 GEX036/038 (C, lane 1), and the reaction products weré
fractionated (1/10 of the reaction' volume) in a 2%
agarose gel. A PCR with GEX024/026 on genomic DNA from -
Streptomyces sp. strain Bl24 (C, lane 2) took place in
parallel as positive control. See text (above) for PCR

35 conditions.



GEX 023 GGTCTACGCCGACGTCGTSWACAACCA forward GEX 024
CGTCGACGGCTTCCGSATCGACRC forward GEX 025 GGCGTCGATGCGGAASC%bi*@er?é\?érse

GEX 026 CGCTCGGTGICGTGGITGICSACGMA reverse CGEX 036 GTACGCCGACGCCGTNWIHAAYCA
forward GEX 038 GGCGGECGICGATCCKRAANCCRTC reverse CGEX 210

CGACGTGGTGTT (PALTBAYTINGGNCC forward GEX 211 GCCGAC@(BEI@GEMXEAMYTNGG
forward 10 Table 2: List of the 149 single sequences vmth %3'38 identities
to their closest relations in GenBank (NCBI; Release 121 H 8BEEr i ned
15 using the FASTA program on Feb. -2,102001. 21 June 2006 ~WD 03/ 054177
PCT/ EP02/ 14210 HO5206PCT 104 Primer SEQ ID No. a Cl osest database

Gene/ produdarkeent i tM) 1 yl@Ogalnpsrﬁ)Nm/ Seqlddd st(iing hpt fhﬂin A&@@SGQ@BOISMS
of go-1, 6- acislyl f cal 3/ 2 ucgs{gdase P§

|sgarryl asegégé%lgm |3|0l5)8‘63f|i6‘€({)§ I 13@%25 g%?é)Us(i%l%g Z ase 61,7
‘Orysa sati%fn 280254980 ABW15898. i 468Nyl ase 66, 2 Orysa satl vum 23/25-111

ABOL5615 i soadyd asisp 6420 Y8 Sat yymea?:/@étﬂﬂtﬁ@mé%ﬁ Esoggfx%ase 68, 8
Orysa atl cogen debr.an- Art hrobac

113 AB031392 gl
23/ 25 3%%%%201& %633‘3‘3@% é@%gra@mawlt@s the R OHBRE ePasp. 23125
chi enzyrreGElXL(EZZ‘Bﬁ)BELB%:hglme@g% pleddadt s 83,02 Aiddr obachey iSP. sigd/ 25 chi n

enzyme 21 Jupe 2Ogmpllfled 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 is 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- (subsequenee space to
A) and amino acid exchanges of 42 amylases from soil
microorganisms. The consensus sequence. is baséd 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- lend-'amiho acid

exchanges -of 99 - glycosyl hydrbléses.~ from soil

microorganisms. The consensus sequence is based on an



WD 03/ 054177 PCT/ EP02/ 14210 HO5206PCT 105 116 AB031 Y92 ggﬁﬁ?gen debr an-
77,8 Arthrobacter sp. 23/25 chin enzyme 117 AB031392 gl ycofeP¥eid%8n- 79
Arthrobacter sp. 23125 chin e e 118 ABG31392 gl ycogen debran- 77,8
Arthrobacter sp. 23/25 ching enzynme 119 ABO31392 gl ycogen debran- 81,5
Art hr obacWer 08054331725 chin enzyne 120 AB031392 gl yRIRyBRPaiAI4210 76, 5
Art hrobacter sp. 23/25 ch' enzyne 121 AB031392 gl ycogen =%rﬂaé1- T86,4
Arthrobacter sp. 23/25 chin e e 122 ABG1392 gl ycogen d 1Okl 8
Arthrobacter sp. 23/25 chin enzyne 123 ABO31392 gl ycogen~de ran- 80, 2
Arthrobacter sp. 23125 chin e ane 124 AE001888 gl ycogen operon 76,5

Dei nococcad ig28k2% prwttei n GluS¥atadlXoduvansioid251AEAB1888:targiaedgen
operon 37 i oc 3/ r j n. adi,odur.a N AE001.888
gPycogen g%érlegh%%,'B o %I rﬁoogcét}gsﬂgﬁ%g %rg?elgﬁ?GQ%rzaéi%gdt?rréenslnu?
AE001888 BRy&ogerPRpekiored7, 8oei nédeccusPCR3/ 2primen G Xequirohs ans 128
AE001888 qbLy&oasy2apenan A%l JPRi egocus3@p/ 25 protein G gX. radi odurans
129 AE001888 gl ycogen operon 76,5 Dei nococcus 23/25 protein G radi odurans
130 AE001888 gl ycogen operon 76,5 Deinococcus 23/25 protein @ gX _

radi odur aFs gutal %EQO&:&BB&)@hgcengeaQer cm:-?l(§u15)$j;@g§%g§u%p3@e2&d)rzg} ngn
&I L( radpodurans_ 132 AEQ01888 cogen_ pper.on . I nococcus,

Pr ot (ei n Gbi radl odUFaRsV iﬁﬁgiég ‘ggl?‘gog@n W&%ﬁ?%??%?’mmﬁ%}coccus.

microorganisms. The consensus sequence is based on an
alignment with Clustal X Version 1.64b (standard

10 settings). Amino acid positions 1-12 and 72-78 are in.
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 - Dby inserting the
ermE/MCS/terminator cassette (BgIII/EcoORI) from
. pWHM68O0pro into the BamHI/EcoRI-digested vector
20 pWHM601. The BamHI recOgnition sequence preéent 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 in 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 Mutatiohs on the Expression and Secretion of the alpha-
Amylase.Inhibitor Tendamistat in Streptomyces lividans.
J. Biol. Chem. 271, Number 25, 15244-15252).



23/ 25 -protein & X radi odurans 134 AE001905 naltooligosylgkgéﬁiggg
Dei nococcus 23/ 25 hal ose trehal o- radi odurans h rolase 135

mal t ool i gosyl tre- 50,7 Dei nococ cus 23/25 hal ose trehal ohy- radi odurans
drol ase 136 AE004643 probable glycosyi 38,9 Pseudononas 23/25 - h drol ase
ae inosa WQ70AF0BA823 probabl e gl ycosyl 53,8 PseudomamdEPd2//a%2M10dr ol ase
aeru inosa 138 AF002109 putative isoany- 71,2 Arabidopsis % /25 | ase
thaliana 139 AF002109 putative isoany- 62 Arabidopsis 23195 20REET t hal | ana
140 AF002109 putative isoany- 60, 8 -Arladd dopsi s 23125 | ase thaltana 141
AF002109 putative isoany- 62 Arabidopsis 23/25 |ase thalana 21 June 2006
WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT 106 142 AF002109 putative isoany-

64, 6 Arabl fopsLsy. 23628 | hal i ' 02109 putative_i soany- 65,4
Ar abi dopsis 23725 | ase thgﬁﬁgﬁag 1§%ﬁAFé%§i§ggﬁﬁ a%?@e ?%oaﬁﬁf%éégg
Ar abi dopsi s 23/ 25 | asguehacanallas tAroIo At seeueroaay cofi2ng

Ar abi dopsis 23/25 | ase éhgbb§9§-hy@4@16%e%42590 i soanylase 1 66,7 Triticum
aesti 23125 vum 147 AF142590 isoanylase 1 53,2 Triticumaesti- 23125 vum -

148 AF201335 nml t ool i gosyl 47,1 Sul fol obus shi- 23/25 trehal ose trehal o-
batae hyd$yhlasks for degenerate base positions (mixtures - of

different nucleotides): R=AG; Y=CT; M=AC; K=GT; W=AT;
S=CG; B=CGT; D=AGT; H=ACT; V=ACG; N=ACGT ) '

Name Sequence (5'-3) Orientation
GEX 023 |GGTCTACGCCGACGTCGTSWWCAACCA  |forward
GEX 024 |CGTCGACGGCTTCCGSATCGACRC forward
GEX 025 |GGCGTCGATGCGGAASCCGTC reverse
|GEX026 |GCTCGGTGTCGTGGTTGTCSACGWA reverse
GEX 036 |GTACGCCGACGCCGTNWITHAAYCA forward
GEX 038 | GGCGGCGTCGATCCKRAANCCRTC reverse
GEX 210 |CGACGTGGTGTTCAACCAYYTNGGNCC forward
L [cExE GCCGACGTGGTGTTCAAYCAYYTNGG forward

Table 2: List of the 149 sihgle sequences with the
identities to their closest relations in
GenBank (NCBI; Release 121.0); determined

- 15 : _ using the FASTA program on Feb. 2, 2001.



149 AJQ01206 putative glycogen 82,7 Streptonyces

coelicol or

nase aci docal dari us

23/ 25 debr anchin

zynme 150 AJ133789 cydonal todextri - 91 AIicydobéHFWﬁ%

23/ 25 nase aci docal dari us
Al i cydobadQ W3/ @B¥PBI nase aci docal darius 153 AJ2916Q6TgEyOQg&ﬂ2debran-

70,4 Rhi zobiumtropic
44,4 Rhi zobiumtropic
Rhl zobi um tropi c
St rept onyces

93,5 Strep
gl ycogen 7
putative g
160 AL5129
sol fataric
X sol fatan

solfataric

X sol fatar
165 AL5129
sotfataric

coel i col or

151 AJ133789 cycl onal t odextri -
152 AJ133789 cycl onal t odextri -

23/ 25 ching enzyne 154 AJ291603 gl
3/ 25 chin enzyne 155 AJ291603 glyc
23/ 25 ching enzyme 1096 -AL157916 putati ve gl ycosyl
23/ 25 h drol ase.

93,

92,1

éCO

en-
3/ 25

AllcyclobaC|IIus

en _debr an-

0886Fan- 41,9

60

157 AL355752 secreted al pha-

onycles 23/ 25 nylase/dextrinas coel fcolor Je 158 AL356932.
St BEIDNME B eb@gg tgcCOp! Hediton  @rapm 159 AL356932
y cogerBeqbstibg t tyftes 23/ 25 debr@chigg cDelicol of- enzyme
5 gllycogen. o n 71 b Sul f ol obus }23/25 protein G X
IS~ 161 Aggl29 awbmg FiRg@BGE ON /5, Pr4kil T Ol BhtiRus fiavodal- pr ot ei n a
26725 1162 AL512975 al phajgwopkiaase 52, 9 Sul foll@dius 23/ 25
is 163 AL#9B2975 ABOYaRIGe [iscngtasa 68, S|asul Ol BaﬂmsigkﬁﬁTbroteln G
24251 164 AL512975 al phh-anmyl ase 50 bul folo iug@3/ 25 sol fataricus
/5 95I ycod®l opgPABR1FBS53|iRdTyisisebus PBIIP5 piOtysa patidund
110 ABO15615 |isoamylase 66,2 Orysa sativum
23/25 '
' 111 ABO15615 }isoamylase 64,2 Orysa sativum
23/25 -
: 112 AB015615 . |isoamylase 68,8 Orysa sativum-
- 123125 L . o
113 AB031392 |glycogen debran- 77,8 Arthrobacter sp.
23125 ching enzyme :
_ 114 AB031392 |glycogen debran- |63 Arthrobacter sp.
23125 | . ching enzyme : _
115 AB031392 |glycogen debran- |80,2 Arthrobacter sp.
123/25 ching enzyme




21 June 2006 WD 03/054177 PCT/ EP02/ 14210 HO5206PCT 107 166 AL512975
gl ycogen operon 70,4 Sul fol obus 23/25 Protein G X solfat afl égpe 20087
AL512975 gl ycogen operon 70,4 Sul fol obus 23/ 25 protein @ solfataricus 168
AL512975 gl ycogen operon 72,8 Sul fol obus 23/25 protein G X solfataricus
169 AL5129%8 @BHAS4L#Y| ase 62, 7 Sul fol obus .23/ 25 setirgEaoR¢ua21b70
AL512975 al pha-anyl ase 50 Suffol obus 23/25 solfataricus 171 AL512975

al pha-anyl ase 50 Sul fol obus 23/25 sotfataricus 172 AL51299828°¢&dgen
operon 69,1 Suffolobus 23125 proteinoG X solfataricus 173 AL512975

gl ycogen operon 75,3 Sul fol obus. 23/25 174 protein G X sol fatari cus

AL512975 gl ycogen opttéon HEBaE315a2 1ol cdauh deran2 3708 Ot ElTAoBacrish af ar i cus
175 AL5897083%@%icogen debrlan- 74, lctitg @pimsyces 23/ 2% chin enzynp
coel i col or 176 AX0637F1 pyhEe313e2 ﬁEFoo@én detrynelzet edUlAdtddatier gh U} am cum
177 DB63343 - 2.9 Art Hehitgenzmmesp. [23/ 25 firehal ose trehal o- h
drol ase 178 ABOYIPP2 qalycpgen deraiva(Ths sp |AtdSsadtersp.enal ose |
trehalo h di Lt qelingereymesq 7 Rhi zobiumsp 23/p5 . -
trehal ose t | _ 2 1 36+ toyen gaethrgigicsr Spif [ ol obus
ranchin : ety 154 P83 248 NYymE o debrand 74_1 Suffo
branc a geraqearagy _“° ABO31352 an- 176,5 Arthrobacter sp. obus
23/25 : ching enzyme _
121 AB031392 |glycogen debran- |86.4 Arthrobacter sp
23125 ching enzyme o
' 122 AB031392 |glycogen debran- [86,8 Arthrobacter sp.
23/25 ching enzyme ’
123 AB031392 |glycogen debran- [80,2
— | chiﬁggenzyme | Arthrobacter sp.
_ _ ‘124 AE001888 |glycogen operon |76,5 Deinococcus
23/25 protein GlgX radiodurans
125 AE001888 ‘|glycogen operon  |37.8 Deinococcus
23/25 - protein GlgX radiodurans
: 126 AE001888. [glycogen operon |72,8 . Deinococcus
23/25 protein GigX radiodurans
b 127 AEOO1 888 |glycogenoperon |77.8 Deinococcus
23125 ___|protein GigX radiodurans
: 128 AE001888 |glycogen operon 69,1 Deinococcus
23/25 protein GigX radiodurans
N 129 AE001888 {glycogen operon 76,5 “|Deinococcus -
23/25 . . protein GlgX radiodurans
. 130 AE001888 " |glycogen operon |76.5 Deinococcus
23/25 protein GigX : radiodurans
_ 131 AE001888 |glycogen operon |71.6  |Deinococcus
2325 ____|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 o '
: 135 AE001805 |maltooligosyltre- 50,7, . |Deinococcus
23/25 : halose trehalohy- - . jradiodurans
- - _ _ drolase e B
136 AE004643 {probable glycosy! |38,9 Pseudomonas
23/25 - - hydrolase aeruginosa
: 137 AE004643 |probable glycosyl [53.8 - |Pseudomonas
23/25 ' hydrolase N 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 . _llase = ' thaliana
_ 141 AF002109 (putative iscamy- |62 Arabidopsis .
23125 _ lase thaliana




23/ 25 ching acidocal darius 182 D832 55 gl ycogen debr an- 2; Sul f ol obus
23/ 25 chi enzynme aci docal darius 183 .D83245 gl ycogen debr an- 11 ne f ol obus
23/ 25 chin enzyne aci docal dari.us 184 D83245 gl ycogen debran- 80,2

Sul f ol obus_ 23125 chi__enzyne addocal darius 185 D83245 gl ycogen debran- 69,1
sul f ol obud© 2FPP4I T e” e aci docal darius 186 D83245PgTyYEBQEA148R0an- 70, 4
Sul f ol obus 23/25 chin a aci docal dadus 23/25 187 D83245 gg%%ﬁge debran-
71,6 Sul fol obus chin enzyne acidocal darius 23/25 188 D90 gl'ycogen
operon 64,2 Synechocystis rotein & 186s-189 D90900 gl ycogen operon 64, 2

Synechocystis 3/25 protein G s 23/25 190 DI0908 glycogen aperan 55, 6
Synechocystlis |otetf2a XA50g2109 e*amowan\m (184.654 1] ArapigppsiP02/ 14210
HO5206PCT 123/4% 191 DA0AN8 gl vc W ,g}abﬁfﬂa\lc.f is—1210-
protein G ¢gx %) 2114%  g/AF9EZI09 {|gutativeg gl 9gﬁgen mﬂs‘%B 6
Synechocyst P12 pHateR -G 2 G938 —ghyepgen operon
56,8 Synechggyst i s M1/ P%%‘Q?Jnia@:&? '5‘1?“9’ 5"!%8 194K 53l gk 69,6 E.
coil 211/ 35 :1Q 14'1'5'95 Y 665’[0_5' Pl Ts S O 63 I, O B Dl - -
23125 | ___|lase thaliana
: 146 AF142590 lisoamylase 1 66,7 Triticum aesti-
23/25 vum
147 JAF142590 {isoamylase 1 53,2 Triicum aesti-
23125 . . vum:
148 AF201335 |maltooligosyl 47,1 Sulfolobus shi-
123125 trehalose trehalo- batae
‘ B hydrolase
149 AJ001206 |putative glycogen 82,7 Streptomyces
23/25 _ . |debranching en- coelicolor
zyme . - e
. 150 -JAJ133789 |cyciomaltodextri- |91 Alicyclobacillus
23/25 _ : nase acidocaldarius
: 161 AJ133789 cyclomattodextn— 93,3 1 Allicyciobadillus
23/25 nase acidocaldarius
S 162 AJ133789 |cyclomaltodextri- |92,1 Alicyclobacillus
23/25 ' - |nase acidocaldarius
_ 163 AJ291603 |glycogen debran- 70,4 Rhizobium tropici
23/25 : ching enzyme
- 154 AJ291603 |glycogen debran- |44,4 Rhizobium tropici|
|B3r25 | ching enzyme
_ 155 AJ291603 |glycogen debran- 41,9 Rhizobium tropici
23/25 ching enzyme :
' 156 AL157916 |putative glycosyt |60 Streptomyces
23/25 . .| hydrolase coelicolor
: - 157 AL355752 ‘|secreted alpha- 93,5 Streptomyces
23/25 amylase/dextrinas coelicolor
: : 158 AL 356932 |glycogen 79 Streptomyces
23/25 | debranching : coelicolor
_ _ Jenzyme
159 AL356932 |putative glycogen 95,1 Streptomyces
23/25 . debranching ' coelicolor
_ . enzyme ' '
160 AL512975 |{glycogen operon }71,6 Sulfolobus
23/25| 2 . |protein GlgX solfataricus
o 161 ~ |AL512975 |glycogenoperon |75,3 Suifolobus
23251 . - protein GigX solfataricus
1 . 162 AL512975 |alpha-amylase. 52,9 Sulfolobus
23125 : . _ ' solfataricus
163 AL512975 |glycogen operon [68,8 Sulfolobus
23/125 | .. : : protein_ GlgX . solfataricus
: 164 AL512975 |alpha-amylase 50 Sulfolobus
23251 . solfataricus
© 165 |AL512975 |glycogen operon |75,3 Sulfolobus
23125 protein GlgX : solfataricus



211/ 2 protein GgX fataricus 5 210- 196 Y08256 gl ycogen op
211/ 2 protein AgX fataricus 5 210- 197 YO
211/ 2 protein G gX fataricus 5 210- 198. Y08256

21112 precursor fataricus

Sul f ol obus sot -
operon 58 Sul f ol obus sol -

gg%eé%\?gogen

5 210- 199

al pha-anyl ase 51,5 Sul f ol obus sol -

Y08256 al JFRA-234#24%789, 7 Sul fol obus sol - 211/2 precREEHEPO2(142E0s 5 210-

200 Y08256 al pha-anyl ase 52,9 Sul fol obus sol - 211/2 precutso% égé,f;ri cus 5
?a aricus 202

201 Y08256 al pha-anyl ase 44,8 Sul.f ol obus sol - 36/ 38 recursor

Y08256 gl ycogen operon 70,4 Sutf ol obd87sol
6.4 Mycobacterium 36/38 tubercul osis

36/ 38 protein G X fataricus 203
204 774020 gl gX 74,1

Z74020 gl gX
‘Mycobact eri ym 36]38 ti6ber c|AL5$285 AReng1Teck4 7 7. Gsiigigpgcter] um 36/ 38
t uber cul osi §2¥2820154_al phh- any| askpraidin Bigi | | ug_anyl ol soifa#d6 uef aciens = 8
AEO06357 al [l 2 | ad€7 44, PALB129Z5  |mivoegepioperol 4/ 2641 ac | SacibbAE 15391 1
‘bet a- agar asq Sé ' Seug%'g' ab. 241 26/pelein GIRX AF183911 basatabgarsase 58 -
Pseudononas |,24( 26 SP°° 11 AEPE9G3 1| dlyspaenagerras 6728 PsdBultafmboas 24) 26 SP.
12 AF153911 [82€3 agatase—6h Psoydopiien Glg : Solfataricus |
_ 169 572975 |alpha-amylase 62,7 Sulfolobus
123125 solfataricus
170 AL512975 |alpha-amylase 50 Sulfolobus
23/25 _ solfataricus
171 AL512975 |alpha-amylase 50 Sulfolobus -
23/25 solfataricus
172 AL512975 |glycogen operon |69,1 Suifolobus
23/25 : _{protein GigX solfataricus
173 AL512975 |glycogen operon |75,3 Sulfolobus
23/25 protein GigX solfataricus
_ 174 AL512975 -|glycogen operon 56,8 Suffolobus
23/25 protein GigX solfataricus
_ 175 ALS589708 ' |glycogen debran- 74,1 Streptomyces
23/25 ching enzyme | coelicolor
23125 176 AX063741 |putative ORF 72 Corynebacterium
. 177 D63343 maltooligosyl 62,9 g\lrt:l:argg:;tr;s
23/25 trehalose trehalo- | >
178 D63343 e .
23/25 ?:#:lgrsgotffhalo- P27 [Arthwobacter sp.
179 D78001 hydl'Ola_Se .
23/25 ?e?tllt;gggozlhalo- i Rhizoblumsp
hydrolase
o35 180 D83245 glycoggn de- 56,8 Sulfolobus
branching enzyme acidocaldarius
paros 181 D83245 glycogen debran- [74,1 Sulfolobus
. .__lching enzyme acidocaldarius
o312 182 D83245 glyoogen debran- {61,7 Sulfolobus :
5 ch_lqgenzyme _ acidocaldarius
. 183 D83245 glycogen debran- [74,1 Sutlfolobus
23/25 ching enzyme acidocaldarius
3125 184 D83245 -gl;{oogen debran- |80,2 ‘| Sulfolobus
ching enzyme acidocaldarius
- : 185 D83245 glycogen debran- |69, 1 Sutfolobus
5 ching enzyme acidocaldarius
2312 186 D83245 glycogen debran- [70,4° Sutfolobus
5 ching enzyme acidocaldarius
- 187 D83245 glycogen debran- [71,6 Sulfolobus
= S50 ;%ggeennzymemn e acidocaldarius -
glycogen operon ynech
28 190 |D90%0 protein GigK | o2 ssp Pt
8 glycogen operon [55,6 i
23/25 pro(:gigrl ﬁ.ﬂ.&e . gg nechoq’stjs




24/ 26 SID. 21 June 2006 WD 03/054177 PCT/ EP02/ 14210 I—|05206§E£ #g)%
AF153911 bet a- agarase 58 Pseudonobnas 24126 SP. 14 AF20800 ‘fnﬁ grryl ase
45,4 Diabrotica 24/26 virgifera 15 AL352956 secreted al pha- 74
Streptonyces 24/26 am ase coelicolor 16 AL352956 secreted al pha- 89
Strept omyR 09 Bhy| ase coeliool or 17 Al. 352956PGBAERO2414RpRa- 81
Streptonyces 24/26. anyl ase coelicolor 18 AL352956 Secreﬁx&%’zﬁ%ﬁ@@ 88
Streptonyces 24/26 anyl ase coeticotor 19 AL352956 secreted a

Streptomyces 24/ 26 anyl ase coelicol 868 20 AL352956 secret’ed aI pha- 80
Streptonyces 24/26 anyl ase coelicotor 21 AL352956 secreted al pha- 80

Streptonmycds 2§/ 261%My| adi90etBe! i phycogen2perdh399936 sd@yaeahdcystiphd- 82
St rept oryca&10-241/ 26 anyl ase coel i poitein GIgd3 AX(Q36894 uspaned protdin 54,2
Baci | | us 242Y@2 product stlkarot herpp- hilus 24 J01542 al pha-anyl gse 42,9
Baci |-l us arﬁl ot} 24/26 prbtein precursor uefadiens 25 101642 al gha- anyl ase
56,6 Ecol | Zfﬁ% b6 2894 016120808 h al FH w0 d8&6col i (Sypeshoeyshy N1L3255 anyS
52,3. B.st e§ nernop  24[126 hi | ufP™'98 255 |amyS 57|SB. st ear ot hdr mop 24126
hilus 1 210- 193 °~ |D9Y0908 glycogen operon  |56,8 Synechocystis
21112 protein GlgX ' sp
5 1 '
210- 194 U18997 glgX 69,6 E. coli
211/2 |
5 o _
210- 195 Y08256 glycogen operon  |71,6 Sulfolobus sol-
21121 ' protein GigX fataricus
5
210- 196 Y08256 glycogen operon 72,8 Sulfolobus sol-
2112 {protein GigX fataricus
5 _ o i
210- 197 Y08256 glycogen operon |58 Sulfolobus sol-
21112 : : protein GigX " |fataricus
210- 198 Y08256 alpha-amylase . 51,5 Sulfolobus sol-
121172 precursor fataricus -
5 o .
210- . 199 Y08256 alpha-amylase 59,7 Sulfolobus sol-
§1 12 precursor fataricus
1210- | = 200 Y08256 alpha-amylase 52,9  |Sulfolobus sol-
- §11l2 _ ' - precursor  |fataricus :
. . 201 Y08256 alpha-amy!ase 448 Sulfolobus sol-
36/38| - precursor fataricus
: - 202 Y08256 glycogen operon |70,4 Sulfolobus sol-
36/38 |- protein GigX fataricus -
: : 203 Z74020 glgX - 136,4 Mycobacterium
36/38 | ' - - tuberculosis
204 Z74020 - |gigX - 174, Mycobacterium |
36/38 L _ ' tuberculosis
1 205 Z74020 glgX 778 Mycobacterium
36/381 - _ : tuberculosis
: 4 - 7 - jA20154 alpha-amylase 42 . |Bacillus amyloli-
24126 | - quefaciens
S - AE006357 |{alpha-amylase 443 - Lactococcus
24/26 | . : {lactis
-9 1AF163911 |beta-agarase 60 Pseudomonas
24/26 | . A sp.
B 10. AF153911 |beta-agarase 58 . Pseudomonas
24/26 | - ' ' o sp.
o M AF153911 |beta-agarase 59 Pseudomonas
24/26 : S . sp. 5
B 12 AF153911 |beta-agarase 60 |Pseudomonas
24/26 | sp.



© .29 ML3255 anyS 50,5 B.stearothernmop 24126 hilus 30 ML3255 @%’g %é 3
B. stearothernop 24/26 hilus 31 ML3255 anyS 50.5 B. st ear ot het§3 3%/ 26

hilus 32 ML8244 al pha-anyl ase 55,4 Streptomyces 24/26 1lnmosus 33 M25263

al pha-anyl ase 65 Streptonyces 24126 venezuel ae 34 M25263 al pha-anyl ase 91

StreptonycH@ 0348541F8@nezuel ae 35 U51129 anyl ase 8 BLTAPPOR L2104/ 26

al bus 36 U51129 anyl ase 85 Streptonyces 24/26 al bus 37 lﬁ? 44?

al pha- anyl ase 56,1 Bacillus sp. MK 24/26 716 38 U75445 f%%%—%%l ase 54,2

Bacillus sp. MK 24/26 - - 717 21 Juna (@006 WO 03/054177 PCT/ EP02/ 14210

HO5206PCT 110 39 Ur75445 al pha-anyl ase 55,9 Bacillus sp. MK 24/26 718 40

X15752 cycl ¢rmal t pdextiBi n J2F95BVati|bbtamghiasheni [584126 [Psdodumongangyf er ase
forms 41 XBYZHEB al pha-anyl ase 64 Streptonyces 24/ 2Bpri seus 42 {X57568
~al pha-anyl age 56{ 4 Stlftept oiyeesdo3 Jalphsamyisseus |46 X57@6dbraticaha- arfy| ase 75
St r ept onyce$2%¥28 pa Jiﬁgms ég@ggé 63 atltgha- arrylgse 45|vitgiera ept omjces 24/ 26
: 75 _ At Streptomyces
riseus 45 XP;4§§68 alp any ’ gmq'yjlsea:e E‘P"Gﬁ'rycer ooel;::olory
16 AL352956 (secreted alpha- {89 Streptomyces
24/26 amylase _ coelicolor -
1. 17 AL352956 [secreted alpha- 81 Streptomyces .
-124/26 amylase coelicolor
: 18 AL352956 {secreted alpha- 88 Streptomyces
24/26 amylase coelicolor
19 AL352956 |secreted alpha- 80 Streptomyces
24/26 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 Bacillus
24/26 product stearothermo-
' oy ’ philus
- 24 J01542 alpha-amylase 42,9 Bacillus amyloli-
24/26 ' rotein precursor quefaciens
o 25 LO1642 alpha-amylase = |56,6 E.coli
24/26 :
J 26 01642 alpha-amylase 52,8 E.coli
24/26 - :
e 27 M13255 amyS 162,3 B.stearothermop
24/26 5 T35S ' hilus -
a ' 57 | B.stearcthermop
24/26 s . hilus mfh :
. .29 |M13255 amyS 50,5 B.stearothermop
24/26 4 hilus
: 30 M13255 amyS - 1682,3 B.stearothermop
24/26 s ™ . hilus
31 M13255 amyS 50,5 B.stearothermop
24/26 : ' hilus
32 _IM18244 alpha-amylase 55,4 Streptomyces
24/26 __|limosus
33 M25263 alpha-amylase 65 Streptomyces
24/26 venezuelae
. 34 M25263 alpha-amylase 91 Streptomyces
24/26 _ : ' |venezuelae
35 Us51129 amylase 85 Streptomyces
24/26 ' albus -
36 uU51129 amylase 85 Streptomyces
24/26 . albus
37 U75445 alpha-amylase 56,1 Bacilius sp. MK
24/26 _ 716
38 U75445 alpha-amylase 54,2 Bacillus sp. MK
24/26 T '




24/ 26 griseus 46 X59279 putative al pha- 35,1 Anabaena 24/ 26

gl ucanotransferase variabilis
24126 |ividans
49 Y13332 al pha-anyl ase 58.4 Streptomyces
S p. 51 Y1338crtpda/paghiese 89

Strept onyces

i vi dans

al pha- amy| ¥@e08408412@pt onyces
24/ 26 1s p. 52 Y13332 al pha-anylase 93 Stre

St r ept onmyces
24/ 26 SP-

p. 53 Y13332 al pha-anyl ase.

86 Str

24126 . .

ept onyces

/h drol ase 47 X70255 al pha- afl/fese2¥®g, 1
48 X70255 al pha-anyl ase 44 Streptomyces 24126

24/ 26 s 50 Y13332

54‘%{%%%%81‘

24/ 26 |s

al pha-anmyl ase 91 Streptonyces 24/ 26 31p. -55 Y13332 al pha- anyl ase 92

Streptonyces

24/ 26 SP.

56 Y13332 al pha-anyl ase 92 Streptonyces 24/ 26 s'p.

5. 21

Tabl e 3: Tefrper gt ur e39r of i{UES4EE t haplm-amyldsase. |S5190m  HkiliusTspypic dt ur e
Activity re|2#36ie to that fat [C] |45C 45 100 | 46,4 1p@8 50,4 146
June 2006 WD 03/ 0544%7 PGXAENS32/ jazipoaleErE6PSE.9 -  1|BaciladljcBerdi2 1
_ 24/26 glucanotransferase formis
' 41 X57568  |alpha-amylase 64 Streptomyces
24/26 | griseus
42 X57568 alpha-amylase 56,4 Streptornyces
24/26 riseus
1 43 X57568 alpha-amylase 75 Streptomyces
24/26 . ' : griseus
44 X57568 alpha-amylase 452 Streptomyces
24726 ' griseus
45 X57568 |alpha-amylase  |47,1 Streptomyces
24/26 . ' : _ riseus
46 X59279 putative alpha- 351 Anabaena
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
24126 sp.
50 Y13332 alpha-amylase 94 Streptomyces
24/26 | . - Isp. :
P 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. -
S 56 Y13332 alpha-amylase 92 Strept s
24/26 . i g sp. pomyes
Table 3: Temperature profile of the a-amylase from
HA11l
Temperature |} Activity relative to that at
[°C] 45°C
L [%]
45 - 100
L 46,4 123
- 50,4 146
5



61 38 64,7 28 Table 4: Hal3 anyl ase The tenperature profigEJéi rbo%gal ogy
to HAIl) and the 5 tenperature stability after preincubati Tt mn
was determ ned. The remaining activity at 50Cin 100 mM Tris HC1 pH 8.6
was then determ ned. Substrate conversion in the tenperature gradients from
10 50C to W9. 98/PR41R@ DNSS assay (Tris-HCL pH 8. 6). PCTERPORA1L4Ra OPer cent
activity remaining 50C 100 51.4C 110 55.5C 139 60.8C 1%@5 gggc%s - 69.7C
41 Table 5: Tenperature stability of the anylase domain: 12 ‘HA13
Substrate conversion in the DNSA assaylBfter preincubation in the
tenperature gradient from50C to 69.7C for 15 min, then substrate
conversion at 50¢5%8 20 Tris-HCL. pH §181 Tenperature Percert activity

remai ni ng 50C 108;5+4Cc-9+—21—3Jure4006- WD 03/054177 PCT/IFP02/ 14210
HO5206PCT 112 “?. 5C 82 60.8C 38 .E?@ .2 69.7C 2 Table g pH stability
of the anyl ases H@hE and HAI3 5 SUDSTN@ge CONVersiomTn—thedrespective
buffer systemini_the DNSA assay at 5dCfor 15 min. pH Buffler Percent
activity remaining HA 11 HA 13 . .

Table 4: Hal3 amylase

The  temperature profile (in analogy to HAll) and the
5 temperature stability after preincubation for 15.1nin

was determined. The remaining activity at 50°C in

100 mM Tris HCl 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
514°C 110
55.5°C i 139

[60.8°C 118
66°C | 08
69.7°C 41

Table 5; Temperature stability of the amylase domain
15 from HA13

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-HCl pH 8.6.. |

Temperature Percent activity remaining
50°C - 100 -
151.4°C 97.




4,0 dycine-HO 60 90 4,5 dycine-HC 59 96 5,0 Na-Acetate 11110 Jz% 6,5
Na- Acetate 104 106 6,5 Tris-Mleate 100 100 8,6 Tris-HC B4Tugs 2096

G ycine- 41 83 NaOH 12 dydne- 6 74 NaOH 10 Table 7: Effect of
surfactants on the activity of amylase HA 11 21 June 2006 WD 03/054177
PCT/ EP02/ MR 1@3 /4B4UEPCT 113 Substrate conversi on PET/BERODNBIRE@say with
100 mMMwith Tris-HCL pH 8.6 at 50C for 15 mn. Surfact ar}i%g(ggg Per cent
activity remaining + 0,05 % SDS 100 +0, 10%8DS 86 +0, 509 1,00 %
SDS 49 5 Table 8: Effect of surfaetdds-on the activity 6f anylase HA 13.
Substrate conversion in the DNSA assay with 100 MMwith 10 Tris-HC1 pH 8.6
at 50C for 155&°@. Surfact ant BZadded Percent actiyity remaining wthout SDS
100 +0,05(V,E§—Qﬁ—+9—,—$9%DS 4—+—0—50—%-SPS-71-{+ 1, 00 % SDS 67 Tabl e 9:
Effect of BHPEthes on HAL1 arﬁﬁ ase 15 Substrate{conversion in the DNSA
assay W thrggeomv grycine-NgOH pH 9. 5.7 Prerncubati on at room tenperature

169.7°C . 2

Table 6: pH stability of the amylases HA11 and HA13

5 Substrate conversion in the respective buffer system in
the DNSA assay at 50°C for 15 min.

pH " Buffer " Percent acti\)ity remaining
_ | HA 11 HA 13
4,0 Glycine-HCI |60 90
45 ~ [Glycine-HCI |59 96
5,0 Na-Acetate [110 107
6,5 Na-Acetate |[104 106
65 [Tris-Maleate | 100 100
86 Trs-HCl |64 99
10 Glycine- 41 83
_ | NaOH
12 : Glycine- 6 74
NaOH

- 10 Table:7: Effé¢t_ of surfactants on the activity of
' - amylase HA 11



undér appropriate conditions is followed by further |ncul()ja|:£f§ azto 0C for
15 min. 21 June 2006 WD 03/054177 PCT/EP02/ 14210 HO5206P ung 298P each

Percent activity remaining wthout H202 100 + 0,05 % H202 99 + 0,10 %
H202 87 + 0,20 % H2O2 4 + 0,35 %H202 1 + 0,70 %H202 11 Table 10:
Ef f ect of Woded3h@S4DN7HAL3 anyl ase 5 Substrate convecsyErORy{1d@e 0DNSA
assay with 100 mM gl ycine-NaOH pH 9. 5. Preincubation at r t enper at ure
under appropriate conditions is followed by further incuﬁgg'% Paf 50C for
15 min. 10 Bleach Percent activity-rams ning wthout H202 100 + 0,05 %
H202 81 + 0,10 % H20,2 85 + 0,20 %H20-2 80 + 0,35 %H2q2 68 + 0,70 %
H202 16-0 Swhdterdtle Cahceunmidepéndehee DOSA hesddd) | watly| ase mSubsthat e

conversi o s y h 0 15 Tris-HC1 pH 8.6 at 50C for 15
bR ES L3 o e WO ia 38\’:%%%’% %3““& iM CaCl2 100 1 nM EDTA 44 21

June 2006 WO 03/ 054177 PCT/ EPO2/ 14210 HO5206PCT 115 Table 12: Cal ci um

dependence OTSJr]?a téﬂﬁ&%dé‘éﬂ’ 'ay ePquém a@tlwty remaining
|+ 0,05 % SDS 100
+0,70% SDS |86
{+ 0,50 % SDS 66
+ 1,00 % SDS 49

Table 8: Effect of surfactants on the activity of
amylase HA 13

Substrate conversion in the DNSA assay with 100 mM with
10 Tris-HCl pH 8.6 at 50°C for 15 min. o

Su_rfacta'nts added Percent activity remaining
without SDS 100 |
|+ 0,05 % SDS 190
+010%SDS |74
+ 0,50 % SDS 71
+ 1,00 % SDS 67

Table 9: Effect of bleaches on HA1l amylase

15 B |
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.



Substrate conversion in the DNSA assay with 100 mM Tri s-Hg% ?H 80?) at 50C
for 15 mn. 5 Addition Percent activity remaining 2 nM Ca b‘i’t?oz SV EDTA
104 Table 13: Investigation of the washing performance 10 with bl each

wi t hout bl each CFT PCS 26 CFT PCS 26 CFT PCS 26 CFT PCS 26 wi thout enzynme
3,8 0,4 3,90003/PA4177S213) 7.7 3 9,4 4,5 HA 13 5, 7PRTFEDO02/34218213Pb)
BAN 4,2 0,7 7,3 2,9 Termanyl 5617813521June Zoogoéég CLAI VEB:

1. dycosyl hydrolase the am no acid sequence of which P4dRECLal with
the amino acid sequence set forth imi118q¢ 1 to at least 80% 2. G ycosyl
hydrol ase the amino acid sequence of which is identical with the am no

aci d sequenicBleaglh forth in S%rcéntt&tuaﬁie%’a‘iﬁm§5@ in particular at |east
90% partijettarty—preferred least %and-exceptionally preferred to
100% 3. GW‘MFhu%rol ase | am no acid sequengce of which is identical
with the a mogc%q.{ﬁgguence gt forthim Seq. 2| to at |east 50% 4.
d ycosyl hyde ol ase t- am ngl acid _sequence of whigh is identical with the

am no acid s"e%d@néd*g@g fortf8fin Seq. 2 to at |east 60% preferably at

| east 70% cy/ Ia. at 4' east—80%—partieularly preferred at | east
90% and exdg] |on§I 12/ %r eferfred to 100% 5. dycosyl hydrol ase the am no
acid sequereeoesm-l I's 1|[dgentical wth the amlno acid sequence set forth
in .Seq. 3+to-at-ldast 60%

+0,70%H202 1

Table 10: Effect of bleaches on HA13 amylase

5
Substrate conversion in the DNSA aesay 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. '
10
Bleach | Percent activity remaining
without H50, 100
+0,05%H202 181
+0,10%H20_.2 ' 85
+0,20 % HyOp 80
+0,35%H,0, |68
+0,70 % H20,2 60

Table 11: Calc:Lum dependence of the HA1ll amylase
Substrate conver31on 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 - 1100 -
TmMEDTA |44




6. dycosyl hydrolase the am no acid sequence of which isoidfnti cal with
the am no acid sequence set forth in Seq. 3 to at |least 7 }; 0 ?ably at
| east 80% . in particular at |least 90% particularly preferred at |east
95% and exceptionally preferred to 100% 7. Nucleic acid coding for a
gl ycosyl H¥Qr®BA9841W@ anino acid sequence of whi chPCT/EReRVild2100 th one
of -the am no acid sequences set forth in Seq. 1 to 3 to %é l%%%tr 80% in
particular at |east 90% particularly 21 June 2006 WO 03 547
PCT/ EPO2/ 14210 HO5206PCT 117 preferkisl at | east 95% and~exceptional ly
preferred to 100% 8. A nucleic acid which codes for a glycosyl 5 '
hydr ol ase Balehbde Gatféoni depsadeasee ofgrtdes Hil I eamtlasb%amdin t he
nucl eoti de sequence indicated in Seq. 4. 9. A nucleic acid which codes for
a glycosyl_ hydrol ase and whose nucl eotide sequence agrees at |east 10
80% pr ef e$%¥9fé¥e|e°a%ft"%@%or?n igar heul BNSAt peasdy 9odkb parRQ caoar |y
preferabl yraisipastpA58q andtveoyc gakrt ncukam.y preferably 100% w th the
nucl eo?}i de sequence indicated in Seq. 4. 15 10. A nucleic acid which .
codes for a glycosyl hydrolase and whose nucl eotide sequence agrees at
| east  50%|vAdditiscrhe nucl eot i lePermméactivityneeginiag ¥ 1 Seq. 5. 11. A nucleic
aci d whi ch lteedes—or—a—ghycosy yerot-ase—and—whose nucl eoti de sequence
agrees at, heast~—=G%—pref y—at—teast—F0%— n particul ar. at | east
80% parti c?ﬂ?ﬁ 9"&% erably | east 90% and verly particularly preferably
100% wi th t{hemmyEDA 1 de  sefigigpce indicated in Spq. 5. 25 12. A nucleic
acid whichlcodes for a glycosyl hydrolase and whpse nucl eoti de seguence
agrees at least 60%w th the nucleotide sequence indicated in Seq. 6. 30

- 13. A nucleic acid which codes for a glycosyl '

Table 13: Investigation of the washing performance

b

I

T
g O

9

\

10 |
with bleach without bleach -
CFTPCS26 |CFTPCS26 |CFTPCS26 |CETPGCS 26
without enzyme |3.8 0.4 N 0.2
HA11(S213) |7.7 3 94 . 45
HA 13]5,7 2 - 5.9 1.8
(S213Pb)
BAN 142 0.7 7.3 2.9
Termamyl 5,6 1,7 8.1 _ 35




hydrol ase and whose nucl eoti de sequence agrees at | east é gpsr abl y at
| east 80% in particular at least 90% particularly prefer PbJ‘E’ peast
95% and very particularly preferably 100% with the nucleotide ,35
sequence indicated in Seq. 6. 21 Jung 006 WD 03/054177 PCT/ EP02/ 14210
HO5206PCT - 118 14. A glycosyl hydrol ase obtai nable by one or nore
conservat&]\J/]gI 1no acid exchanges froma glycosyl hydrolase as clained in
any of clarns “to 6. 5 15. A gl ycosyl hydrol ase whose am no acid sequence
conprises a part WhICh is at least 96% in particul ar at least 97%

preferentjally, f c 80/ gr e]‘cgr abl %{' st 99% icularly.
preferably’ 10096 ¢fe |ca fie 2onEE Eﬁs a§é e DI £ 1 308, in
particul ais 1@deméncahema:rkt|’aheregmn ca@mdasmdjndem@eteeposldrltcmslrm to 71.
16. A ¢l y§$§yl dr oI | as ag\@ogg am no aci d sequence conprises a part which
is at-leas T par?l cular " 15 at least 97% preferentially at |east
98% preferably at |east 99% particularly preferably 100% i dentical to

t he consepsus ue SEQ | D No. 307 np tlcul ar ver the partial
regi on co?r esp(fs)]ﬁ’af n%ycfoh B5P |onsy§§ a{ngjhfofu%o ﬁ:fgs l%§/dr ol ase
whose am h® adedtseqﬂnemu&h ctanpr amésoa apdrd th@énd:é aétl E@&ttlrQZf/ﬁ in

parti cul 940 eferential ly_at.least 96% .pre er

| east 998é artl cu?aral y pre éra N% 168%%%!@%{’? rtdEl gﬁ E ‘é’nsus
sequence p)ar‘SE@llaDrl\jo 3@Seriredpaati Cldast @B&r aha m{dezﬁdlcﬁmm
correspounéi c‘i’O@éti(?(f“S 9 to 115. 18. A glycosyl hydrol ase whose am no
aci d sequence % conprises a part which is at |least 92% in particular.
at |east 94% preferentially at |least 96%,: preferably at |east 99%

0,
partlculagly gff§§g§§iyh&@@B&éQ&”%ﬁgaamlgo acid sequence of which
is identical with the amino acid sequence set forth in
Seq. 2 to at least 50%. '

4. Glycosyl hydrolase the amino acid sequence of which
is identical with the amino acid sequence set forth in
‘Seq. 2 to at least 60%, preferably at least 70%, in
particular at least 80%, particularly preferred at least

90% and exceptionally preferred to 100%.

5. Glycosyl hydrolase the amino acid sequence of which
is identical with the amino acid sequence set forth in

.Seqg. 3 to at least 60%.

6. Glycosyl hydrolase the amino acid sequence of which
is identical with the amino acid sequence set forth in
Seq. 3 to at least 70%, preferably at least 80%, in
" particular at least 90%, particularly preferred at least

95% and exceptionally preferred to 100%.

7. Nucleic acid coding for a glycosyl hydrolase the
amino acid sequence of which is identical with one of
the amino acid sequences set forth in Seq. 1 to 3 to at

least 80%, in particular at least 90%, particularly



>

t he consensus sequence of SEQ ID No. 306,:in particular over the partial
regi on corresponding to positions 9 to 35 113. 21 June 2008l Jw® 2986054177
PCT/ EPO2/ 14210 HO5206PCT 119 19. A glycosyl hydrol ase whose -ami no acid
sequence conprises a part which-is at least 92% in particular at |east-
94% pref eierad 8418t | east 96% preferably at |eagcry®¥o2pardzioul arly
preferably 100% i dentical to 5 one of the amno acid sequences i ndi cat ed
under SEQID No. "7 to 56, in particular over the. parti &058GF&T
corresponding to positions 9 to 113 agcprding to the consensus sequence of
SEQ I D No. 306. 10 20. A glycosyl hydrol ase whose am no aci d sequence
conpri ses prgfetradi alt | Seast| exst 2% déxcoptiocal By patefledasid 9480
preferent;ﬁa at |east 96% preferably at |east 99% particularly
pr ef er abl 0% i dentical to one of the ami no acid sequences i ndicated
under SEQ ID 15 No. 7 to 56, in particular over the partial region
correspondi ng t0 p S 11 or di o] cons quence of
SEQ I D Noq’305szlﬂakﬁéP§COEV%q%ydggﬁgge %g%é a%?ﬁb d%ld%ﬂiéég ce
conpr i Ses hydrakasthiand i $hose, npﬁleelttnd@u%eqtsemea@greewetprlee@rtent| aI ly
at | east 98% el aidlnudtedenst s88¥%enkar intldldiden Refespbl y. 100%
identical to one of the am no acid sequences indicated under SEQ I D No.
107 to 205, in particular over the partial region 25 corresponding to
positions 93 t® 71lnacteidi ngdial t hehiednsensdss seqaencea of g3RQolsh1No. 308.
22. Agly (drol ase whose a d Seguence ris rt which
is 96% |§8%%%P?%u & Whogé nugg §§ % prefe réHF?a?$§n§ gaéﬁaﬁ % -
pref et @bl B0, Ieasfege%typaam dekatl y8$a% ef e.rrabpyrﬂ;ﬁlﬁ%LaderHt calea1s(u one of
t he am no d e to n

R, %%%‘%ﬁ%f ggﬁte R0 3. L i,g'y A,

particul ar over the part| corresp ng to p05|t|ons
accord|ngl%%¥Q%ﬂ¥ arly preferably 100% with the nucleotlde

sequence indicated in Seq. 4.

o\

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 whese nucleotide sequence'agreee 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
sequehce 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 Seq. 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 prefeiably at least 95% and very
particularly - prefefably 100% with the nucleotide

,35 sequence indicated in Seq. 6.



35 consensus sequence of SEQ I D No. 307. 21 June 2006 WD 03/054177

PCT/ EP02/ 14210 HO5206PCT 120 23. A glycosyl hydrol ase obt &ildaid 2006y one
or nore conservative amno acid exchanges froma glycosyl hydrolase as
clainmed in any of clains. 15 to 22. 5 24. A glycosyl hydrol ase obtai nabl e

by derivatwdabspbs agnent ati on, deletion nutation ix i O} Arut ati on
of a glycosyl hgdr_gllZZe as claimed in any of clains fHT/W@r to 22.
10 25. A nucleic acid coding for a glycosyl hydrol ase who&S206RTT acid
sequence conprises a part which is at east 96% in parti-eul ar at | east
97% preferentially at |east 98% preferably at |east 99% particularly

proferabl ys 100K IGRES SR Hdn LANSUE BAAMENSS OhndS SEQLLR IO 308,

in particul ar over the partial region correspond| nd to positiOns <13 to 71.
26. A nucl EPRSREVALEVEI n§TEHP a AfyEoSEChgRFDs asEromhose artivewsadi d

sequence Cloypirbseseaapaclanhbah ins aaly 20 d1easis 9%, i@ particul ar at | east
97% preferentially at |east 98% preferably at |east 99% particularly
preferably 100% i dentical to the consensus sequence of SEQ ID No. 307, in:

particel arlbverAt hel paosy Bl hﬁgi@laseorme@@ncﬁn[ﬁg)d 0 s t iselmehdd o 101.
- 25 27. Any&;n id jglﬂ g a.ql ycosyl hydrplase, whose.am.no. acid
sequence conp %gzgga H\2\/{1‘?’% Ps 125',[ g‘?eég é /90 Tn Dar Pia‘(’f?lllgl’llé’tr | east
94% pref e@%ntlleélsrty oF Bt . Plré§§tre%%aldryafetaﬂlepsa:t 9&%1,stp99fﬁ;erpaﬂty| cularly

- 30 preferabty1499% bdent b@%ttlmtafzqfw@f@yébfngeaﬁelagnt% ) | P No. 305,

in partlcul ar over the partial. region correspon oSl ons 9. to
115. 28. Afh%c‘F%PﬁenﬁEFdSEHHPﬁ&e Sﬁ%l%o@?i %QHFOFESQaISBC\M@ge ani no

aci d 36quencer calpr isest fa Pakrtgivhi C&btﬁe@@onai—‘ﬁ%t tR%Bod N PeRE 1 qul ar at
| east 94%1_[5)@{ erentially at least 96% preferably at |east 99%

particul ar

16. A glycosyl hydroiase 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 td
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 sequeﬁce
comprises a part which is at least 92%, in particular
at least 94%, preferentially at least 96%,-preferably'
at least 99%, particuiarly preferably 100% identical to

25 the consensus sequence of SEQ ID No. 305, in particular
over the partial region corresponding to positibns 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 9694 preferably
at least 990, particularly preferably 100% identical to )
the consensus sequence . of SEQ ID No. 306, in partiCular.

over the partial reglon correspondlng to p031tlons 9 to
35 113 '



21 June 2006 WD 03/054177 PCT/ EP02/ 14210 HO5206PCT 121 pggﬁere(agg):oé 100%
identical to the consensus sequence .of SEQ ID No. 306, in " r over
the partial region corresponding to positions 9 to 113. 5 29. A nucleic
aci d- coding for a glycosyl hydrolase whose am no acid.sequence conprises a
part whi chWPsO3y0582233t 92% in particular at |east ®¢W/Epof/aidally at
| east 96% preferably at |east 99% particularly pref erat[){loézhgop% i denti cal
to one of the ami no acid 10 sequences indicated under SEQ'I PCE to 56,

in particular over the partial regian¥ofresponding to positions 9 to 113
according.to the consensus sequence of SEQ ID No. 306. 15 30. A nucleic

aci d codi n§9f orha glycosyl Hypdiodlsee \Mmmammﬁmmcmd:isiequ;e?ﬁ@rwa{rplr: ses ?
part which.} ; eas % ., ar:t a lepst 94% preferentially at
| east 96% Cbﬁ%?é?%ﬁl 2 ;%%Zteagﬂtlggg%_ltspg%i gﬁ%%rtl 3e?a2sj|dr e%re{r ESIrilf('J’g%ﬁ denti cal
to one of ®Re 1&diSto %‘E%:d pgesegeanded livhdi tatlea sinde® SEQredeXably t o 56,

in pgrticataaﬁ@ger obhe @arrttii@hlbgqiyorg%ﬁ%fE% ) ndwg%g ngg‘egiﬁ_:tailz%%ugl 2?0115
ing to t nsensus sequence . 0 1D No. ) . |
Zgicgr cosd?nﬁn?ofp%a%&eyfé@ﬁo tﬁfg’r‘gl 388UeRFESe 1AHITR LR quIRdLeSER dbhprises a

part whi chNos "B6%p i%6 paritn cplaatiahl:aeraisbvef%t@é_eﬁﬁ%dbloa/l !%ggabn 1 Fatst
98% prefe t . 99% ticul e refera o] dentica o]
oneQ 01I‘O theégﬁ#%%sé%%iglqgo tsoeq%%%%%oflﬁd?%aiégd%e?cg@ ALBINGEC 167 0 205,
in particepPascoyes sheuparei af BBQI &R ¥orr&9sonding to positions 13 to 71
according to the consensus sequence of SEQID No. 308. .35 32. A nucleic
acid coding for a glycosyl hydrolase whose am no acid sequence conprises.
a par t1%ni gﬂ'i sh %CeTY battYHif @St Wwhess grmingr eéfcdidensealiepcat 21 June

2006 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 sequencé'

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.



WO 03/ 054177 PCT/ EP02/ 14210 H05206PCT 122 | east 98% prefe%ﬁﬁk%:g@?least
99% particularly preferably 100% i-dentical to one of the d

i ndi cated under SEQ ID No. 107 to 205, in particular over the

sequences
partial r
consensus
gl ycosyl

whi ch cod

egi on corresponding to 5 positions 13 to 101 according to
W ARRRALT

t he

SEQ I D No. 307. 33. A nucl ei creT/EPC2d1ag100r a

hydrol ase as clained in claim14, 23 or 24. 10 34, A _nuc
eg for a glycosyl hydrol ase and whose sequence HQS206PET

leic acid
st 80%

preferably at |east 900, particul arl y2preferably 100% idéntical to one of
the nucl eotide sequence indicated 15 under SEQ ID No. 57 to 106, .
304., prefét-abl®y gdilcphglpokydiohasehiahtaimanbe specidriceedoby mbee PCR

priner se
havi ng on
use of a
of an oli
i sol ating

of the sequences 1ndicated In 1D
ﬁw&fr&]@%cia& &8 admachea ianargt orlabpai kB ot 8213 or 25 t
gonucl eotide as 25 clainmed in. claim35 for identifying

Bianeaa e MbRIAPONEL £0! LdBnabRRAT R Ot 3, FERLEL

or 206 to

mer, 20
6. The
0 34, or
and/ or

nqvel, gl ycasyl ol ase. 37. The use of a glycosyl hydrol ase
as clainmedi'n nfl&o¥syg1 g?@giat‘%e 6°BFaigapder by feriiqokrakrionnkage to
30 anot herf yagotesitatiiom,padeletion hataddvel opi NGnaeR@MQn WNZYE-n 38. The
' clains 7.to.13 or 2.5 to 34

use of -a elf,a5kd, a [ i1 any. s of .cl:

f or fusioﬁﬁggla g ﬁ§%913§yﬁggﬁgﬁg égidey?ﬁmﬁgrffhu?%Y'Pg FHEmh L novel
enzyne. 2¥C1fne 2036 SAO2$3/ 054177 PCT/ EP02/ 14210 HO5206PCT 123 39. A
vect or which conprises one of the nucleic acid

10

25. A nucleic acid coding for a glycosyl hydrolase
whose amino acid sequencé 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

15

20

25

30

35

SEQ ID No. 308, in particular over the partial region
corresponding to positions 13 to 71.

26. A nucleic acid coding for 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. 307, in particular over the partial region

corresponding to positions 13 to 101.

27. A nucleic -acid coding for a glycosyl 'hydrolase

whose amino acid sequence comprises a part which is-at

least 92%, in particular_at leastt94%,.préferentially_.

at least 96%, preferably at least 99%, particularly

preferably 100% identical to the consensus sequence of

SEQ ID No. 305, in particularlover the partialffegionmﬂfv

corresponding:fo_positions 9 to 115. .

28. A nucleic acid coding.fﬁgr a giycbsyl?fhydrbiaéé ffj'.

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



regi ons designated in claims 7 to 13 or 25 to 34. 40. A clopj vector as
clgined in c?ain139. 5 41. An expression vector as C|ainEd9|5$hﬂ%90§l40.
42. A host cell which expresses.one of the proteins or derivatives
designated in claims 1 to 6 or 15 to 24 or. 10 can be induced to the

expr essi onWoheB¢0541pref erabl y using an expressi on vecTgEPE2/thainoed in
claim39 or 41. 43. A host cell as clainmed in claim42, characterized 15
inthat it is a bacterium in particular one which secr eHB82pPRBC Broduced
protein or derivative into the surraendi-ng nedium 44. A~host cell as
clainmed in claim43, characterized 20 in that it is a Gampositive
bacteriunlpééfeﬂabmytlﬁePlidﬁhﬂﬂdﬂkﬁfbingelabmﬁéﬁsdﬁﬁﬁéﬁ%fﬁéffgf in that
it bel ongs enu aci.| | ys ref.era speci.es Bacillus
I|chen|fgrn1§ Ehc 1 U3 % anylgllgué*aC|e%§er 5@?H3ﬁf§ﬁﬁﬁlF?918P Baci | | us
alcaloph|IGgrrﬂspondhogtt@epbsaglehalﬁed0|ﬁlélain142, characterized in

that it is a eukaryotic cell, in particular one 30 which nodifies the
produced pr teln post- translatlonall . 47. A nethod for identifying and
i sol at i %g J‘hyéFéPas%gdleﬂar%%¥eﬁ%z@éYFﬁSVﬁathBQre}aﬁetagenonlc

DNA is obtahaed Bh@ﬁbv&Uﬂaﬂ%dﬁﬁﬁﬂd%fbomﬁ&l§@§ HEbagnggyggg?g%lﬁtSUbC|Oned

into a suitabl oni SYysS an une

PCT/EPozlliﬁiﬁgkﬁgﬁoeﬁE% iz &éghl fﬁé é%ﬁét||6rary?5$%%ﬁ%%81F%th|s way

i's subjectad leaet s@ﬁéempgeferalnbyv gaitycd;e)alsmyd%l,azpértﬂ@ulél'h%yrrﬁt hod as
I d cter t t Q |ver5|ty of .the

e om REBERERATy IHLCkOLAads 1> 10 LOAL e By A blace.

netagenom term ned ypi g usi'hg ¢ yc8
sequences indicated under SEQ ID No. to 56 in

particular over the partial region corresponding to
positions 9 to 113 according to the consensus sequence
of SEQ ID No. 306. |

15 30. 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% identical to one of the amino acid

20  sequences 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.

25 31. A nucleic acid coding for a glycosyl 'hydrolase
whose amino acid sequence comprises a part which is

96%, in particular at least 97%, preferentially a
. least 98%, preferably at 1least .99%, particularly
preferably 100% identical to one of the amino acid
' 30 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.

'35 32. A nucleic acid coding for a glycosyl hydrolase
whose amino acid sequence comprises.a part which is

96%, 1in particular at least 97%, preferentially at



specific PCR priners and subsequent sequencing. 49. The rretgﬂﬁi as Ia| med
in claim47 or 48, 10 characterized in that the screening é) IS
carried out by selection for glycosyl hydrolase activity. 50. The method
as claimed in claim48, characterized 15 in that the screening in step c)
i s carri edQu@34954EH ony hybri di zation using probesPGRARROZA14220PCR
fragments generated in accordance with claim48. 51. The %@% s clai nmed
in claim48, characterized 20. in that glycosyl hydrol as F¥fc Pcr
priners selected fromthose |isted iLB2Table 1 are enpl oyed preferably

t hose sel ected fromthe primer pairs GEX 24/26 and GEX 23/25. 25 52. A
washi ng orl®3%¥ani A8 conpaositeireblychatact beaged 9198 thqtarttlmrr@flﬁes a

gl ycosyl hyslsod ase @s 1008l MedehPicany @83 (‘clr?é el R0 ﬁ 924 °3. A
conposition as cl ai rred iin claimb52, 30 c aracterl zed i n % Pe orrprl ses

from 0. 0000AYCHE T ehiPdbFakeAgHinder 566y TRi diet-, 4Ad iter é’Q§|,ngily

pr ef er abl YO AMat 0 A¥rbY thei gﬁértﬁa@ooﬂeépoﬁ%éb’rr g 001 to 2% by
hydro ase 3 54, . A et hod

wei ght gor 0 ta 1% by t he ycC

for cl dani Soltjtexcf 7e£s§)o?° hjaQJc] éﬁ??’éﬂ%@g @ EgSCF&r‘lsfé’cFQ% $efeRCY| ycosyl
hydr ol ase Qafs FHQAi NP1 3Nihe 2006 WO 03/ 054177 PCT/ EP02/ 14210 HO5206PCT
125 in any-of clains 1 to 6 or 15 to 24 is used in at least one of the
met hod steps, preferably in conposition as clained in claimb52 or 53,
particul arddr pr}éf@i‘%lfﬁlyclﬁﬂ@ra%ﬁﬁég f®155 ' g Theoapl hdydaslelsa resl in clai m

54, charaddlerimed id itdid e o W09y, hydrolase is used in an anmount of
from9001 ng to 400 ny, preferably from0.02 ng to

34. A nucleic acid which codes for ‘a glycosyl
hydrolase - and whose sequence is at least 80%,
preferably at least 90%, particularly preferably 100%
identical to one of the nucleotide sequence indicated

15 under SEQ ID No. 57 to 106, or 206 to 304, preferably
in the positions which are not specified by the PCR
primer sequences.

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 clalmed in -«claim 35 for identifying and/or 1solat1ng 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 wuse of -a nuclelc a01d as claimed in’ any of., :
claims 7 to 13 or 25 to 34 for fu31on to - anotherf_f*"'

35 nucleic acid, in particular. to develop a novel enzyme




200 ng, particularly preferably from0.02 ng to 100 ny, 10_jn the nethod .
step characterized by this enzyne. 56. The method as cl ai med! J?PQﬂQQ§n154 or
55, characterized in that the glycosyl hydrolase is used in a
concentration of from0.0005 to 20 ng per 1, 15 preferably 0.005 to 10 ng
per 1, par¥Pc@B&PP417Preferably from 0.005 to 8 Ny pBCTIEBO2)/agP1bi quor.
57. The use of . a glycosyl hydrolase as claimed in any % 5%8§ns 1to 6 or
15 to 24, preferably in a washing 20 or cleaning conposi P §“Clained in
either of clains 52 or 53 for cleanil®® textiles or hard Surfaces. 58. The
use as claimed in claim57, characterized in that the glycosyl hydrol ase
is used i Ban ahousctef MHidhoﬂ@@p@lSﬁg toamed 08f myheprafadreld yagt@em 0. 02 ny
to 200 ng, {éh&u&@élgngfééeiﬁbbiaiﬁgnhotgz1@90202 0,19, 59. The use as
claimed in claim57 or 58, characterized in that the glycosyl hydrol ase is
used in 30 a concentration of fromO0.0005 to 20 ng per 1, preferably 0.005
to 10. ng per 1a prshikyl aetyor psebesahby fHOBNAi1Q0Soto 8 ng per 1 of wash
| i quor . 60. The use of a glycosyl hydrolase as clained in any 35 of clains
1 to 67or 15 to 24 for treating raw materials or internediate products in
t he manuf atl ur Anfexpesssies, veatparasctanimed dasiczeag qotton. 21 June
2006 WD 03/054177 PCT/ EPO2/ 14210 HO5206PCT 126 61. A nethod for
li quefaction of starch, in particular for the production of ethanol,
characteri%®ed i%h hosE @Clélybé§9lehyaﬁ§5§§eqm§(ﬂﬁmthniprntﬂanfonlalns 1
to 6 5 Ordé@xi@tﬁ\f’eé Sd@gpgﬁxeédt Hﬁr Qi1 inf2 1Tﬂ§‘ 958r0f1254t?J y£PSYL

0

hydroh se as clai ned clains 1 to 6 r produci ng

| i near~ ardf’or’ §ho]r‘?d‘é‘Fl%?nt61 i E;B%a(?é‘r%ﬁ‘?%j%]son 1Gh6390fhe Rt eraklyl ycosyl
hydr ol ase wsi g aafrBCiax;rreaengaorOf v@babms als te18iREd1Sn t@124mf @9 hydrol yzing

41.

43. A host cell as claimed in claim 42, characterized
- 15 in that it is a bacterium, in particular one which
secretes the produced protein or derivative into the

surrounding medium.

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.

467 A host cell as claimed in claim 42, characterized

in that it is a eukaryotic cell, in particular one

30  which modifies the produced protein -~ post-
'~ translationally.

47. A method for identifying and isolating new
glycosyl hydrolases}-character;;ed in that
a) metagenomic DNA is obtained from various habitats,

b) the metagenomic DNA is subcloned into a suitable

cloning system, and



cycl odextrins.” 15 64. The use of a glycosyl hydrol ase as C|ﬁlﬁEd i n any of
clains 1 to 6 or 15 to 24 for releasing | ow nolecular weig {‘Hﬁéﬁ@énds
from pol ysaccharide carriers or cyclodextrins. 20 65. The use of a

gl ycosyl hydrolase as clainmed in any of claims 1 to 6 or 15 to 24 for the
manuf act uM® &3/0S3F Hr oduct s and/ or food ingredi entEcT/AR02MA2E of a

gl ycosyl hydrolase as clained in. any 25. of clains 1 to(ﬁ¥ﬁg515 to 24 for
produci ng ani mal .feed and/or animal feed ingredients. e of a

gl ycosyl hydrolase as claimed in anyi2ef-clains 1 to 6 or"15 to. 24 for

br eaki ng down starch- 30 containing adhesi ve bondi ngs. 68.. A nethod for

't emrpor ary ajl ui ndne clereact Bviaey pnodudead. angkiidesyayhydr eluaseasee! aimed in

any of clains %oté)ézfgeﬁfhénfé¥lAé%‘ﬁﬁ&é%@?ht£§ﬁgéfases.

48. The method as claimed in claim 47, characterized
5 in that the biodiversity of the metagenomic DNA is
determined- by PCR typing using glycosyl hydrolase-

specific PCR primers and subsequent sequencing.

49. The method as claimed in claim 47 or 48,

10 characterized in that the screening in step c¢) is
carried out by selection for glycosyl hydrolase
activity. '

50. The method as claimed in claim 48, characteriied_'
15 in that the screening in step ¢) is carried out by
colony hybridization using probes based on the PCR

fragments generated in accordance with claim 48.

51. The method as claimed in claim 48, characterized

20. in that glycosyl hydrolase—épggific PCR primers
selected from those listed in Téble 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-f_
preferably 0.00001 to 4% by weight, _0;0001 to 3% by f t -
weight, 0.001 to 2% by weight or 0.01 to 1% by weight,_  . 3;2;
of the glycosyl hydrolase. | o o ' U

35

54. A method for cleaning textiles or hard surfaces, °

characterized in that a glycosyl hydrolase as claimed -
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in any of claims 1 to 6 or 15 to 24 is used in at least
one of the method steps, preferably in-a'composition as
-claimed in claim 52 or 53, particularly preferably in

machines.
55. The method as claimed in claim 54, characterized

|

} _ in that the glycosyl hydrolase is used in an amount of
} from 0.01 mg to 400 mg, preferably from 0.02 mg to
| 200 mg, particularly preferably from 0.02 mg to 100 mg,
|

10 in the method step characterized by this enzyme.

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 ﬁsed 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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61. A method for liquefaction of étarch, in-particuiar
for the production of ethanol, characterized in that a

glycosyl hydrolasé as claimed in any of claims 1 to 6

or 15 to 24 is employed therein.

62. The use of a glycosyl'hydrolase as claimed ih'any

of claims 1 to 6 or 15 to 24 for producing linear _

and/or short-chain oligoéaccharides.

63. The use of a glycosyl hydrolase as claimed in any
of claims 1 to 6 or 15 to 24 for hydrolyzing

cyclodextrins.

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.

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
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-

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.



