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METHOD FOR STONEWASHI NG FABRI CS USI NG CELLULASE
TECHNI CAL FI ELD This invention relates to a nethod of

wo oromi10237 ocal i zed vari ation of col or density PEI/CN2009/070471
surface of a dyed cellulosic fabric with a conposition
conprising a new endogl ucanase derived from
e DeMETHOL P OB & ENIGASHING FABIUE SIS NS GRLbUAEENg
and backstai ning control. The present application also
relates to a nmethod for biopolishing a

TECHNICALIRIEIC3 e- cont ai ni ng fabric by using the new

endogl ucanase. TECH NI CAL BACKGROUND I n the
manuf acture of garnents from dyed cellul osic fabric,

Th% |Hventﬁr+lﬁarl1étgg'?§ afmﬁlggﬂdgqgl’ @?mwocfggg%ﬂ?ﬂéétgn ofccﬁif%[),,(ﬁ'ensny in

the surfamk of aC&IyEZiedethibeISI Gaorif \mhe @okompbsitibhe cdm‘prmng a new
face). Performance of endogl ucanase on denim i

endoglugerasy Agiived 1A SPE il RAMGRIHHE) rMscpl,ABraskn boosting and
backstalgm%hol.gﬁflj'H%Z)égéeﬁt:%p‘ﬁgéﬁfémalsbqepﬁ@é F]Be 'rﬂéﬁmga'fegblopollshlng

st a indigo are t

a cellulope#domtaﬁailmge‘abndbyalsmgsthfemevaegda@ncem@gl ucanase |t
is rare for a single endoglucanase to both provide
hi gh abrasi on of denimand control indigo backstain to

TECHINRALSSAERGRYGNDEVE! - The interaction between
en(':l' gl ucanase-1 ndi go, endogl ucanase-cel |l ul ose, and

In aimolmamjfaamrrepbf gamheas dcromt rdyledt eellumside fabnicaler@asibare fEads from
ndi go backstain. WO 98/ 45395 descri bes detergent .
indigo- dy@@rﬁ%‘éﬂ it dheommendpderat ihe N @ RSV HO PR Ge SiARE-WagHRd" look

(Iocallzeé)%r%?l@ﬁ%f 9‘%5&3"6 k?ﬁﬁweadeﬁ‘ﬁ"h ROHdST PEES V\%@H&é‘gf éhdoglucanase on denim

crystalline en og ucanase enzyne. 95/ 16782
is strongljeetievcbids daperave therstroctateeahdeidottal catuesef the eheyme.f r om
Trichoderma | ong?r i brachiatumin reduced redep03| tion

In @B@g](gtoa omn,gg)ab S|%@ng)rﬁagk§tﬁ|@ qfaﬁmge 3R ihe two key performance

i [ va loi
|nd|cator§9'q%5/r1 4é§1 é;'%lgalﬂc%}aoggggazél\fgxg s d&%?%gg@bcsrei gotg provide high

abrasionf deremndsaongoland;gan ga@@staunrpmreaucepuadkegéuﬁd;an'&mntémwOR tletween

endogIuq[gg%/?quyl.@tpgoiaﬁrg%qI lng{er%ﬁ H%tétgh;f%%gp |§5@% g% 1contr|bute to denim

abras,on(aﬁ@r}gdw&plggckg@ﬁprl bes the use in "stone washing" of a
si ngl e-conponent endogl ucanase called EA Il derived

W@ 08456395 desmibesrdetecgeni borapbmimnsramm%ﬁh 187 82ter wash processes.
w0 o7 R s SR, BSOS R e BB i Erme. wo
95/167821§d<NOEES ABvdl BrunSdtoNENXRRITLASKE protein from Trichoderma longibrachiatum
in reduced redeposition (backstaining) of dye onto the fabric while maintaining an equivalent
level of abrasion.

WO 91/17243 and WO 95/09225 (Novo Nordisk) describe a process using a
single-component endoglucanase denoted EGV with a molecular weight of 43 kD derived from
Humicola insolens strain DSM 1800. WO 94/21801 (Genencor) describes the use in "stone
washing" of a single-component endoglucanase called EGIIl derived from Trichoderma
longibrachiatum. WO 95/16782 (Genencor International) suggests the use of other
single-component endoglucanases derived from Trichoderma in "stone washing".

A general problem in known "stone washing" methods is that of backstaining, ie., a

phenomenon whereby dye already removed by abrasion deposits on parts of the fabric or
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A general problemin known "stone washing"” nethods is
that of backstaining, i.e., a phenonenon whereby dye
W@bkeeaod23T enoved by abrasi on deposits on part SPOF/CNR®9/070471
fabric orgarnment so as to even out the desired
variation of color density or to discolor any
garment sp ggtto yerbPeldthp gesisecoyarigtien ghelemniensity ef © q"écoéorr?é’@fd'ghhwbred
e or u S
parts of Mé ?Q’rﬁn%]ftnceﬂ%?é{v &Z%ﬂﬁ%&b?ﬁ@?oﬁ? f&ésmgﬂa@@%ﬁgses that have good
paﬂxmahNNENEdﬂNdﬁ%sh@ve surprisingly found that an
endogl ucanase derived from Aspergilluas fum gatus has
very good performance in stone-washi ng while reducing
SUMMAWW?I@EWVENT@W” di ngly, one aspect of the invention
des a nethod of form ng |ocalized variation of
Wecl@dn@r sutprisngdly faundtthat sruehdotucahase dyeddedn Wspsigiuas fumigatus
fabric, conprising contacting said fabric with a
has VeW@S%B%”QrWHC%M?”%Wﬁﬂq'%Q WH@R}@I"H%‘%%@‘S"%@Q -ein said

Acﬁ{ﬂ)&@@lg,f&%n%ggct%ﬁwetlﬁge Fbv%%%g rﬁ&ﬂ&%ﬁs n% t%%%%e@ variation of

m no ac seq ence having at "ea
color derssity ire theesurfdies of b)dy\w tehllUk=R fabrid@dmgtiseigetontdcling thid fabric with a
fabric is indig yed denim Preferabl t he

composﬂgwdg(gmar(%%geengg@é?nqﬁ@d WNEERR SR A%rﬂ@g CANZRe B8 Mgy amino acid
sequencJt? LEEREAR MO BEES ahi a&b‘%&tﬁéd&éf ) E%ells‘;f:zg%céeq%@nce identity

I nvention provi s a net
wﬂhSECbﬁbNOgtalnlng durlng the stonewashi ng of col ored
whi ch net hod conprises contacting the fabrics

Cs,
Pr‘?ﬁ?rﬁﬁlyathem'ﬁé? NAI9R WBAPPTEl ng a endogl ucanase havi ng
Pref&t8nH thB end&d| a?']%gé'%rlfe‘ﬁvgé frotmanl A3 J i sQtraft]) ?é?érﬁ@ly Aspergillus

aci d”sequence havin east 70% seguence |den
fumigatusi th SEQ I D NO 1 . BRI EF DESCRI PTI ON OF THE DRAW NGS

1 sho an oytline of the construction
An%tia%r% ChRf 1 ARYRNHOR ProYIes & Misihod, forfeglucing &@g'eﬁﬁam during the

stonewa§ Q}F' i &Ealf@b@cfs ASREE Ghithys dompreat U&n@%ﬁﬁ@ﬁhe fabrics with a

ndogl ucanase 1 n deni mabrasion at different
composuﬁoemmmmtsmga efdagluca@ndeesicavitgethet dneind ecidesegtience gfrSEQ IR NO:1 or

o i T RS SOEEL FELA2 P20 RSP |

descri bes the tenperature profile of Aspergillus
fum gatus CEL12A endogl ucanase, Super GX and Cel | usoft
BRIEF DESGRIBTI®NOFi T BBAWINGSBO OCto 600C. Fig. 5

Figg‘éﬁﬁé\kg grﬁ agﬁﬁ%gfgﬁgggngfuc ion ce>f eqpre%%%n pgellslnhlél of gHHA% %ESA.

Fig. 2 describes the pH profile of Aspergillus fumigatus CEL12A endoglucanase in denim
abrasion at different temperature.

Fig. 3 describes the temperature profile of Trichoderma reesei CEL12 at pH 5.5 and
Aspergillus fumigatus CEL12A endoglucanase at pH 4.5.

Fig. 4 describes the temperature profile of Aspergillus fumigatus CEL12A endoglucanase,
Super GX and Cellusoft L in bio-polishing from 30 °C to 60°C.

Fig. 5 describes the dosage profile of Aspergillus fumigatus CEL12A endoglucanase at
55°C pH 5.0.

Fig. 6 describes the weight loss caused by Aspengillus fumigatus CEL12A endoglucanase
and CELLUSOFT® L.
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55C pH 5.0. Fig. 6 describes the weight |oss caused by
Aspergil lus fum gatus CEL12A endogl ucanase and
WCEIODWSFT(r) L . DETTAI LED DESCRI PTI ON OF THE PCNENIUODNI0471
DEFI NITIONS In this specification with clainms, the
1 ow n%jp definitions a The term "endogl ucanase
DETTAILER PESCRPTIONF BRGNS an endo- 1
DEFQTP% Dgl ucan 4-gl ucanohydrolase (E.C. No. 3.2.1
Ich catal yses the endohydrol ysis of
In thisbpbeification glithansme| the Fillowagekfinifionsapal:0se, cel | ul ose
derivatives (such as carboxynet hyl cellul ose and

The,yigrdx pedeglycanase Lﬁqtjlé'éb is| P'%fﬁ’@ﬁl erefe@g- an | endgohdrdetanD-glucan
t 3ng! u be Do
4'g|ucangﬁﬁ&|?%gl cglcns gnd ? C\Prggrt? &{tﬁfées E:rgent a?hb@%yms of
1,4-beta-Deylycdsitia dmka)gmonerdeﬂuloﬁ)r cqéllqusesdsrl\@fuvéshE{sthesentarboxymethyl
i nvention, endoglucanase activity is deterni ned usin

Ce”u'ose&ﬂdﬂayﬂmwmyl CUEIORE), dSENTONES- heldhonRs 41 SIoREctar ggltigans such
f d 9
as cered) B QIBGRAMNS 1 /OGNS A6, oFHE SIaR SRt RERing Lelliosic

componenss. 1.For mumposes fof ribel ypoesent smgatien, mrmdgtmeahaser acmvmyme datermmed
referred aspect, the pept i

_ 500C, pH 4.8 1In_a Ip
using camoxyrﬁ@thps'r%%Iéﬁﬁei@b’kgﬁthyarplmﬁ?@r@ﬂ%@%aﬁag rsaf.c%nqsy 1987,
Pure and %@@h%éﬁ%@g:%ﬁ% AV LtV of BHEESUREsE actiR QF defined as 1.0
substrates sel ecte

fromthe group consi stl n
mmole ofkneblacing Xydang broclaced perabinate)af baTC, pH 418bet a D mannan,
and r%al actomannan. The activity of the

In 5% ﬁe%ﬁaaﬁq utgrRRlWeRtides, Pk Sheo‘?fe§%é'é"ep5‘8? glegﬁnpaglucanase
activity fﬁr’ﬂ%?o QL %?12 Me %g\ﬁfé/m’o%% Bre BFY @tsueétrét%{; séll%'@té& rf,%tﬁga the group

yzed ore ing sugars a I ncubating t
consisting Ldjsdyraat eyl@@luozgw [EzeabindXylani, t1k-betpdl-ypepdn, dmdhgalactqnannan The

- ndogl ucan activity of the present inv ntloh g rrg
activity ogflhst %&yﬁe aapg%sg%/lpgﬂr@)se £ghivity @nﬁlaetﬁesoq%fs?ﬁc aride substrates is
determlnle<'i‘t£r %ér{:érﬁ%f $bi SUbshStedhydRblyROtd %u@%sﬁﬁa%ﬁ&ﬁh%&)tmg the

OC. Reducing sugars 1 nh hydrolysiS mxtures are
substrated(aéi engnpeednlb)ym’mhe mnlygan)tldxe(ytaemgoemﬁoahmdnaspdaawut;dmf the present

|nvent|onp(g HBAEPB{q?rgé cPf sHHgt ago ) ﬁ(;Lﬁ'% r@/ﬁﬁ r%?sf)nﬁtg(%nt ﬁ@rrrllﬁg atpH 5.0 (50 mM

sodium &REAY HERBBSE q:@édu\élntg)’sd‘dé@ n'?ﬁycnélyﬁs GhikiREs afd He\!tbFr’Mlned by the
toward xylan. In another nore preferred aspect,

p- hydroprﬂrypegacwdwrazﬁdet(lﬁ’éiaﬁrkésaeaay i nvention having
ndoglucan se actlv fur%he hav

e.enzyne activity. .

N B T BGFbeaTeechn Plitee G DFbrT R hspugtion having

endogluc?aHQsePQl:tMﬁ?mrlh@?%a@é eﬁ%@é@tﬁlﬁwtov\/é}ﬁ%bhonlmﬁﬁfdtm more preferred
endogl ucanase activity further have énzyne activity

aspect, thewahgeptides of the present invention having endoglucanase activity further have
enzyme activity toward xyloglucan. In another more preferred aspect, the polypeptides of the
present invention having endoglucanase activity further have enzyme activity toward
arabinoxylan. In another more preferred aspect, the polypeptides of the present invention
having endoglucanase activity further have enzyme activity toward 1,4-beta-D-mannan. In
another more preferred aspect, the polypeptides of the present invention having endoglucanase
activity further have enzyme activity toward galactomannan. In another more preferred aspect,
the polypeptides of the present invention having endoglucanase activity further have enzyme
activity toward xylan, xyloglucan, arabinoxylan, 1,4-beta-D-mannan, and/or galactomannan.

The polypeptides of the present invention have at least 20%, preferably at least 40%, more
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ar abi noxylan. In another nore preferred aspect, the

pol ypepti des of the present invention having
wepwogdnsanase activity further have enzyne ackCWICN009/070471

toward 1, 4-bet a- D-mannan. In another nore preferred

aspect, the pol ypepti des of the present invention

preferabIMaahlﬁ@s Sfdognoeaprgiasaly &t easy 69[4? tThee Rraipeakiy 2y igast 70%, more
[ 0 I 0
preferablg%tt e\és{r é%‘%aé\@éémcrpgr% gﬁe?é-%gfglg?st dgb gﬁg{lﬁref%ﬁeﬁleast 95%, and
even moktwemtamnath&st nNQoBul &y erigRgenaset dctivityyoff muittul‘eqjonpﬁde of SEQ
enzyne activity toward xylan, xyloglucan,
ID NO: 2gr abi noxyl an, 1, 4- bet a- D- mannan, and/ or gal act omannan.
e t ent | -
crplfBPEP R 45586, M PREIEE o JE Nl bl e
simllarltldsmbrcﬁ@/bo the caspifiedtien alybtgnadedcabed ind@8hriseaty 8. et al.: Biochem. J.,
erably at |east 70% nore preferablg/ at | east_ 80%

r
(1991), 2%99?1 308116, rdiientasey Baer fle Fiqch 96%1 MP9B), 798t Rr 881 4B8at
o BT o S 8 AR o o
aqueousﬁﬁ@drﬁ)ubﬁd inZhe inkzaolay shroaid&ma‘seeamf@tlmdrmﬂo@Iumhalselt:omponents than
mlies on the basis of am no-acid sequence

those Sp%‘?'fl'ﬁq 2INOtS CENRAPEBT A12HE P 627 Rt PIaPFERS §GCRaMICaIY Ry scampinant DNA
technolo%&?g%rl'lhggsgﬂ d@ﬂfdgéé@& by I%:Io gr ?S[glg%oééléﬁghce]emcodmg the single
compondgit, 0 stiteseruently (rér%&)nmgzgi% su;hablé&ibs?%ll witte the DNA sequence and

endogl ucanases used in this invention are preferably
expressing WﬁICQ”'kPS%THr'I%meé“OSF e., the aqueous medi um used in

ActdiEi n%l tﬁ@@l\%seﬂ"u‘él;”:éje%dﬁrfgef ul%hﬁéf@ﬂﬁ9®eq§<ﬂé‘@a By a general

conponents than those speci Si ngl e conponent
method ievatwmeeslomiag, it suifabépacemnts, eecleAﬂrbnaaj kyg. Ixorm enoofithe atdroorganisms

indicatedDI%IAeorl't'eC no%%ggih%t}éjne ﬁr’@etatjﬁﬁémg rarcgutgtﬁﬁgy{e%gtg E&%cﬁ‘%ﬁt\”'t Iseﬂg vectors,
culturlng %&&&%@1 BaRtUNYet §Lﬁt§§l@%ﬂ&|ﬂ&1ﬁo%§bk§§5ﬁy B8 me& i rlnter‘@sf é'hcoded by a

he DNA sequence and expressing the conponent in
clone in the@tNA IAcany) rshre&yhr;g, fot h@sltDN/&Icseq Lberdetermmmﬁygiediulaseaéulwty of the
cel | ul e isol ated

met
enzyme FRGHEH RER SR RG, S ErSLaned e B BreodTE AP Eh flones.

Th& gBneraf MEMo8 e flthel BRCIBE&S RONBASU, /84853 (N6 Ncﬁ&#sl&)%@ lcontents of
in this specification, transformng suitable yeast

which arehbsrleb;ceficbwomted]bmaferemee:t ors, culturing the host cells
ress any .enz

under suitable conditions to, e of .
i PR eShletieoadialy" & R e oR BRGNS B ARgce’ be isolated by
screenlné grm Mtafyods tﬁ@ﬁhérb&r@aﬁlkﬂnﬁ%u@éftlo‘ﬁ%r\%{riﬂléﬁtlﬂg f(ﬂfrH'ones expressing
lulase activity of the enzyme produced by such

the appr@r@tee@qzymecactmb'l @ei agdqgwaemmtlv@r)codl ng DNA from
$#&h cl ones. Th%ﬂg ggral nethod is further dlSC|ﬁ®ﬁg
BT £96'59REFSAWHAXR) RHES it BRED2IGBONH P sequence,
may be GMiindbRE BB JtHEG HiBRbRIARNRY FHIEhGREAS the DRA sBAERBMHAWeLderived
codi ng for a useful endoglucanase may, for instance,
by similae s¢reeming e ¢DHWA library of another fungus, such as a strain of an Asperg/llus sp., in
particular a strain of A. aculeatus or A. niger, a strain of Trichoderma sp., in particular a strain of
T. reesei, T. viride, T. longibrachiatum, T. harzianum or T. koningii or a strain of a Neocallimastix
sp., a Piromyces sp., a Penicillium sp., an Agaricus sp., or a Phanerochaete sp..
Alternatively, the DNA coding for a useful cellulase may, in accordance with well-known
procedures, conveniently be isolated from DNA from a suitable source, such as any of the

above-mentioned organisms, by use of synthetic oligonucleotide probes prepared on the basis
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screening a cDNA library of the m croorganismin
guestion and selecting for clones expressing the
WQppErop28at e enzyme activity (i.e., endogl ucanBSBECN2009/070471
activity). A DNA sequence coding for a honol ogous
enzynme, i.e., an anal ogous DNA sequence, may be
ofa knovwbpémgav%mr om ot her mi croorgani sms. For instance,
Thé Wuﬁﬁ% ﬁ{%&}o P@%Qﬁ@p% L”%Sﬁ%@“‘éi%h%%@é{“a@%?% pﬂ vector.

This may’:lbe Anpeediol thas r’r&@ conlvénlérﬁtryt hec Bligécted &4 FeiombifanADNA procedures
ul eatus or A a strain of Trichoderma sp

and the c@gp@,oé MEGler \glllgftgrapgpqnd on the Sastegell into Whichjitja to ke mtroduced Thus,
the vectbrorrlrgé)})rb@cgﬁ %ﬂonﬁusﬁé?{dh@ﬂf@ %Cta- lfaonbngédtorofha"f‘ exists as an
rain of a

nyces sp.,

extrachrd?ecﬁuomdl lehtity) the. repkcatidg af mbich lspndemhdaﬁtRhaimmcitfmﬁl geplication,
. Alternatively, the DNA codi n% for a useful. _

eg.a plegmduﬁggr@aw@/y th%ve&é‘?de%h% angimvhiehwivhen Kiedpced into a host cell, is

integ rateg Lrﬁ? ﬁ‘%%o%?cellcg%ﬂgﬁ]@' HRLichRd! técTﬁeltﬁt%] rStnlth Qﬁr%stgﬁg@j fito which it

|'e source, such as any above-nent1 on
has beerDintpgratsdrs, by use of synt hetl c ol igonucl eoti de probes
prepared on the basi sof a known DNA sequence. The

DNA
In eqyeriee thayP @ﬁb%eé’d‘ﬁ@?ﬁ |8PCRENg ﬁa%r%r@érg'.%%f@ss should be operably
connecterdet%omhm ﬁﬁaﬁ%t&sﬁhd’ r}ﬁ‘?rgt(gr qt-ﬂggcce % 5}% tof M%Bﬁkny DNA

that may veni ently be su to reco |nant
sequenc@ltr[at edowsatransnnldtldmak activity arethefhosécelbof akioide altfdtreay deplemzbd from

on the host cell into which it is to be introdu

genes engeding RrAEINGeRINGE NARQIOGRUSAT BRiemiRAtNS 4P yNe 8P Q,eélt % procedures
used to Yig&teCfhe DN se eY1€é7§ L R Sérﬁogltﬁc%se the pr%moter and the

ext rachr onpso entity, the replication of whic
termmator,néemm:hdﬂmtandfto ke tmzsmmltd smtapllelveaibrsmTe wellginow to persons skilled

_ |asmd, Alterpatjve th be one whi ch,
in the aﬁﬁ%nrpphw@aa%egamh&o %t dho Maleiler GIombas & JARoY fgnual, Cold
SpnmgHgmgrmgsqggﬁ genonme and repllcated together with the

ronDsonE(s) into which it has been integrated. In
The hestwcet thaat js tréresfddiad seipuibe ONAeseppidneryistdneferably a eukaryotic cell, in

particulareg-q'?l | C E%ﬁgﬁ)ggfauggﬂf?toé?%emﬁ&r 3 %ﬁ fglga?r]ec efjn Fﬁ%@'gular the cell may
belong t@reP@BE&és RYA DR %&%@ﬁﬁ&embgtabréagm Aspergillus oryzae or
transcriptional activity in the host cell of choice

Aspergillas digemnyubgaldcetls wey Her toansfpemed byrecpdcess ipratiag psoteplastdormation
onol 0go or _heterol ogous to the host
and ren gl SRR PL e e g BIGRRLDH KB RRAICE o ek vl gapesr known
per se. TH@U%@PQ\'SF&@WI§§%G 3 ﬂSstphMrﬁ 4nigAds td'é@cﬂb%ﬂnihr@ 988 023 (Novo
respectlve and to insert theminto suitable vectors
Nordisk APk tlwebdmtkmtemﬁ V\tho:hp@*eetm@ysuaccbrloe@tedwby rederence. ( dihe, hdsbeell may

nst e S%gﬁg Mol ecul
also be & (551 g AT o 5P AP PRy TR Bl SRoPgmiiges carvisise, or
Saccharm;saesq%}unﬁ habtrdis of GamBsdicERtomEds $d1esUNAsSSEHRIBEEHaPomyces
preferably a eukaryotic cell, in
pombe, a strain of Hansenula sp., Pichia sp., Yarrowia sp. such as Yarrowia lipolytica, or
Kluyveromyces sp. such as Kluyveromyces lactic.

In the present context, the term "homologous" or "homologous sequence" is intended to
indicate an amino acid sequence differing from those shown in each of the sequence listings
shown hereinafter, respectively, by one or more amino acid residues.

The homologous sequence may be one resulting from modification of an amino acid

sequence shown in these listings, e.g., involving substitution of one or more amino acid residues
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particular a fungal cell such as a yeast or
filamentous fungal cell. In particular, the cell may
wWhe2000nee28 a speci es of Aspergillus or Tri chodeCTEN2009/070471
m)st preferabl y Aspergillus oryzae or Aspergillus
ger. Fun cells may be transfornmed by a process
at one or W@Eﬁ @'ﬁﬁr@ngﬁ'tﬁsdﬂlt%?mf@rﬁﬁﬂ pefveane) d6ietiosfabopgtor RPre@mino acid
residues V%g? H%"r 8F %{h%ﬁ&ns I)fotble gmgérfr e\;tggg?Eéﬂhésg{és% wge%g?lgc? Hzla §?equence,
or insert|a$o15brimtmdfe @iy’ gAd resiuies atlerscer erd sites nfh@ 3BindZitid sequence.
(Novo Nordisk AS), the contents of which are hereby
HoWRY&RSr ?fo‘f"@itbé(ﬁpﬁ?re\”é?oeth%ﬁb'ﬂ:ed A$rEOhFStine afid CHWG&I%% P{?éerﬁbw of a
minor naYtﬁ@SﬁaFfsl \7e Qm?ﬂor Q&l&‘ sﬁgstﬁifbﬁg%ﬁw& ﬁg‘f %gﬁ]flcantlg affect the
particul ar ac nyces cerevisiae, or ronyces
folding ouaivityrpf tﬁesptrastainnsméll Selbtiares apidally ohyee®n amut 3B agincascids; small
Schi zosacchar onyces ponbe, a strain of Hansenula sp

amino- opLRIRPRY 4 Minay exieHRicRs sTYCh S§ AT HBINYRFPERI @emlwe},ﬁs@ge a small

linker pe?{]deé%f%% g}?ﬂ%%g%e%reﬁﬁggt g'rs?n Igln}[?( S{t%{%’)@gﬁma Aitftes bikification,

such as & bolymuﬂgimestrmcamm@émbs;plwmemd@dmt:lmgldmdieu:‘at&ean gamanaoFord et
aci d_sequence differing fromthose shown _in each of

al. Proteie E@ERIREe 20 sPYHIFEISh otin FE0&T nisfler , EXERIEEt 9fy &pyservative
| 0
SubStItutIBMS gﬂ%ﬁl\gg‘{ n rrftgis %Lﬁic”)%r@%rs.g%u nd 5&8%}%@%’1 ?r%— g 41%;:&{32% g%tldlne) acidic
amino acam (eacrms giutaeumamm:end;hspmtlo acld)hmjar dnmisd lanlgs {sueh gs glutamine and
i nvol vi ng?substltutl on of one or npre ami no acid

asparaging)s NYFOBRRLIG AR aRITF ST PR IRHHNSs ISAIUGNES, (VRN nAfpghatic amino
acids (sthi &5 SRR Ene, d ﬁ?hgrgo ﬁos%? =) IGarﬂmonéblcﬁcts@ch as glycine,

resi dues “at elthe ends of e enzyne of
alanine, serimepthrevmire, gictrésning). t he am no aci d sequence, or

sertion of one or nore apl no acjid residues _at one
1t i B8 Gy theSrem L Sisarn SR 9 B i eh S pioradcan be made
outside tH4 |le|g|c}{’1§ cﬁf?&ﬁ‘f@tﬂte fL'irR:tl&li‘ Sf tﬁg'rﬂdlé‘&lleo&rfosﬁﬂ ’reﬁr'f'lﬁ‘ Qn %Eﬂl\% polypeptide.

changes are preferably a m nor nature,
Amino acids sesenditil wetharactictyaafi tde sp@typ&pﬁd@t ermoded lbatthej di)N?Pot:onstruct of the

) , ' ifi tl t th t t f

mventlon;:agg éhé{g n ?’qfera E/g}qt&HEJe {%?@% %o%?mé%lgexggrglﬂsqnac%dmg to

procedur@§l ﬂ%vﬂ?'lﬁsthesw | s @M RR- sRE-dFtOPXMitay8h&bidr  alanine-scanning
ext ensi ons, such as an am noterm nal nethi oni ne

mutagenesgs |(©um|nghammm¢i Wellakéc:emep%éﬂeloaﬂ 1@§5t Paghdotthe (et technique
[ ext e

mutation%%?ql *dwrrgit’fqeg@t egs@/hreglgu% r‘b@ﬂel alpgtﬂ r{@%grrg%ﬁtan%‘rﬁutant molecules

are teste@nfbf B%wgfca?@et ARRIo8IucandteNaListy 48 i@rRfy H8fo! Jblcﬂ?e’kﬁfﬁk that are
Protein Expression and Purification :

critical tOQBe a@timty QQ@IQ mol@cﬂﬂrpl es of conservative substit ut| ons
basi c_am no c ds

sitds §f Shrate BRweE THPelon iah =S o, cBmIRG? B Ay of cvstal
structure@s dEteHMEdCo\P&IcH taEHhiRB s HUEIAF hdhnetRO85nMIE NGy &8Il ddfaphy or

(such as gl utam ne and asparagi ne), hydrophobic am no
photoaffiaityi ldeelihgutee, der ¢x@npiaale Vst @licSeienca28si Ae9-312r'o8dL Sooith et al.,

s o, 5 23 G154, SHE PR R L [ RO LE R Rk

The modification of the amino acid sequence may suitably be performed by modifying the
DNA sequence encoding the enzyme, e.g., by site-directed or by random mutagenesis or a
combination of these techniques in accordance with well-known procedures. Alternatively, the
homologous sequence may be one of an enzyme derived from another origin than the

endoglucanases corresponding to the amino acid sequences shown in each of the sequence
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al ani ne, serine, threonine, nmethionine). It wll also
be apparent to persons skilled in the art that such
W@ apsto26t i ons can be nmade outside the regi onsSPCHCN2@®WANT70471
to the function of the nolecule and still result in an
o active pol ypeptide. Am no acids essential to the _
listings sﬁ@wp\netrg;n@%/er,t FrePpRivelye phyusiehemelogeel my.c fig. [ngicate a polypeptide

- ' t or e rapl

encoced SSYA Hen T hEed 868 LRl ot ORIt Bl ], o Uebtcanase

with the @m0 adidrsgqiienderio gaskiios sindaasrtaintspebifeditdnditone lisL@h as presoaking
site-directed nutagenesis or al ani ne-scanni

_ . €0 . . I ng '

in 5 x S AAg eFRbYPRJiISiITY i iy RAAPARdN Ae$qlglionf 28k forpaide, SX Denhardt's
. I e [ [

soton, 1950 1088 33l LS ol 0 of SSPRLEUS, LI LA s One

followed biaéybridizdtioant theugsmmnd sorolie@csupptensareed @dih @¢d0 fnamM ATP for 18 hours at
o~ Piological (i.e., endoglucanase) activity to identify .

400°C). am%maelpaoq%%wa@ge ViRl exiikii @ geotes Qfoﬂzerﬁ'&)t ?fv‘"r’t_ﬂ?as" 50%,

such as & |éel%F‘ 0% /&Y Er00p! F42% E‘B%’S %9?5, B oF B854k #5d Litho acid

can al so be déterni ned by analysis of crystal

sequencsd shominlin @aals ottt eequaned libjngsshbwh éelemaitee sespectivnety. ear

magneti c resonance, crystallography or photoaffinity
The 1g5®) “joggtity Je defipgyherg g relg dqg@ ketwegn twogmipp @gid sequences

: 5 ne QMAJR- « Bl 224
or betwe B e BE 5 R San ber el Y e e RhBY: So-6a,
ForlP@Posekhef thedpresardtinwemtion, thhedegneenof aentity destesrc evaragino acid
suitably be perfornmed by nodifying the DNA sequence
sequenc%&gﬁtﬁémp% ugﬁggﬁ% ,Negqémanb\yuéquealgwﬁ@r@t @@eggr’qﬂ;\ and Wunsch,
170, e Nl gl ane SUIRQSS package
(EMBOSAI Tee Eatapeah WoledutariRiology Opes SeéyaenBateriycebel an20d, Trends in
_a derived from_apqther origin thap the
Genet/cse‘l:%dggtﬁé@n ageé%ratel?s W?@%&@Bﬁ’@ ?attg t JI]; e gmqpap%%p@eters used are gap
open persfYUF NOETaS RAMRsibA pRASIK QrfO.BhEnoSfF\fléu@@L Ui NER/BEE™Wersion of
herei naf ter, respectively. Thus, "honol ogue” ‘may,
BLOSUM&2) .substitdiiccatratr. pdhg peyputde Neexthe dabetad Dbigashiiddmtity” (obtained
. hybri.dj zes to the sanme probe as the DNA coding.for the
using thegRHPLAAIRRE U5 A PR oAt GNdes RHAEEH RO RIBYET on
. i n .
e R S o e o BT e A ineny
Fosopwposses off 202 presemtniinienti®X [eehdegtee s of oidabiitpn be@en two

.MM sodi um phosphate, pH 6.8, and 5 of, den re .
ceoxyrib B SR BTy iy SEBANES o Do Moy RIS DA algoritm
(Needlenhdh SREVWSALEN 39#@“@9@% RRbIEARATBI et NecktOp iyt bF the EMBOSS

18 hours at 4000C). The honol ogous sequence w | |
package rioMB&ISS; Ténehrurppean Melgeeler Biolagyedpdnt $oftwaratSuiteaBice5@%y., 2000,

sych as at | t % % 70% 75% .80% 85% 90% or
supra), pERfEo G Ssian §0Dins lRe nanaoplPnELAATBMEISLS LheshireiaRp@ReR penaty of
10, gap @kteh&ien TRAHBNGE S, Thtings EHeArUNEe[@BaEEselersion of NCBI NUC4.4)
respectively. The term"identity" is define herein as

substitutiphenatiéy. atTéeretpsit bl ecta labaled dongest iteintitys eiptaimroegsing the —nobrief
option) is used as the percent identity and is calculated as follows:
(Identical Deoxyribonucleotides x 100)/(Length of Alignment — Total Number of Gaps in

Alignment)

Dyed cellulosic fabric

The process of the invention may be applied to any type of dyed cellulosic fabric where it is
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or between two nucl eoti de sequences is described by
the paraneter "identity". For purposes of the present
WO paoenoi2an, the degree of identity between twoPEH{CN2009/070471
aci d sequences is determ ned using the
Needl eman- Winsch al gori t hm ( Needl eman and Winsch,
desired tpgfpgm Igcaligeq vagﬁt&n of4g)Ior4q%qs,453|y the spﬁ@qee,{ghp@jnplﬁ qf Harticular

cmmer S VR FUEGFR AP L PR

Th@’fabﬂb ma0ediredtee el fbrn@@ﬂelﬁéev\m fhbtic 87 &-s@wi )garment made of such
referably version 3. or later. The optional
fabric. It b%?fa‘??éﬂc‘éﬁl%f inteesst o @p@hﬂ“%lﬁr@ﬁeﬁeﬁdh? ynvgpthroto Japw. clean fabric or
xtension penalty of 0.5, and the EBLOSUM52 ( EMBOSS
versi on of BLCSUNBZ) substitution matrix. The out put
of Needl e | abeled "l ongest identity" (obtained using
the -nobrief option) is used as the percent identity
Process gonflitiofScal cul ated as fol l ows: (ldentical Residues x
T DL f
The k%é%ﬁtﬂ% Ev&itloﬁ‘lrﬁﬁ%)ggg%%gne{jhcg}t %th SOmvE ‘E%}é\;fecrc])ﬁ@lgﬁﬁ [k a washing
mackiag ceeventionalguised for bneaershingde ge @xyasheoauted oty de
sequences i s detern ned u5|ng t he Need| eman- Wins

Typé%&?”‘i ¥ns@e adearaRtumal 2k @ha”d1®f75t5’r'°§d'ﬂk‘%r) ratiq from 1:3 to 1:20
t r t
for 15 Mlﬂm SGFSEE(@NE;OSr%&BﬁﬁIyEgb%@QﬁQ etfglg nli?yBl sy qu a buffer, a
surfactarﬁ%o(fahwarceaﬁd!ot eonfdrie edchaias R0AO0QI) samva) a jpolgher ze:*.]chn as PVP,
rsion 3.0.0 or later. The optional paraneters used
polyacrylg}eear’@aqp)agg,l\arggﬁ)m ty of 10, gap extension penalty of
0.5, and the EDNAFULL (EMBOSS version of NCBI NUC4. 4)
substitution matrix. The output of Needl e | abel ed
"l ongest identity" (obEXAMRLESI ng the -nobri ef

option)_is used as the perce and is
XGPS 11 AP POVRSPATT U ASRE AL BoeRaLL relasered so
as to beXca]pQQne/ &f'—&ﬂgﬁé‘ Ogj)ftheAlahWBase gpb@semulﬂpgﬁtloﬁforcﬁpﬁs 't<5‘ produce
Al'1gnnent) cellulosic tabric The process
specific anaogintarase myorbnagaq» fiei reduiteme pf prgpentarfivediied
cellulosic fabric where it isdesired to formlocalized
variation of color density in the surface. An exanple
Material®f particular commercial interest is denim
particul arly indi go-dyed denimfor use in blue jeans,
ChemalsTusedfasylfferaranyd babstratest weteicomnhercibbpnodadts ohakeleast reagent
fabric or a sewn garnment made of such fabric. It is of
particular interest to apply the process of the
invention to a new, clean fabric or garnment. Process
condi tions The process of the invention nay be carried
Strains out at conventional conditions in a washing

garment. e

grade.

Aspergillus oryzae Jal250 strain (WO 99/61651) was used for expression of the
Aspergillus fumigatus cel12a gene. Aspengillus fumigatus PaHa34 was used as the source of

the cel12a gene encoding a glycosyl hydrolase Family 12 endoglucanase.

Media
Potato dextrose medium was composed per liter of 39 grams of potato dextrose (Difco).
PDA plates were composed per liter of 39 grams of potato dextrose agar.
MDU2BP medium was composed per liter of 45 g of maltose, 1 g of MgSO,47H,0, 1 g of
NaCl, 2 g of K,SOy4, 12 g of KH,POy4, 7 g of yeast extract, 2 g of urea, and 0.5 ml of AMG trace
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machi ne conventionally used for stone-washing (e.g., a
washer -extractor). Typical conditions are a
W@ 209paoRsUr e of 25-60C and a fabrics: |iquor reCT/ONLO0ONTO471
1:3 to 1:20 for 15 mnutes to 2 hours. Optionally,
conventional additives may be used, e.g., a buffer, a
metals squiqnabda - ani oni ¢ and/ or non-ionic, such as PWOQ )

FORTSEE BT (DB o PRI 80 2R 250 o

CuSO,-5p@p@a 6@ iof NRDI%HZ@ piSrgg ot BESOI- BI’SO, Bh gtof ¢, H,0, and 3 o) of citric
_ engi neered so as to be capable of producing the
acid.  endogl ucanase of present invention or so as to produce
p d O ¢t €
VP BRI rRE AP IRRUTEE AAAZOL 8 ok o) WPsk SR TR o Rrams of
dextroseand substrates were cormerm al products of at |east
reagent grade. Strains Aspergill us oryzae_ Jal 250
Examplegl; a.%ora'vm @97'@183&1)23\/\&%“%%8 Riehieesef @A 4ppergdlus oryzae
Jlus fum gatus cel 12a gene Aspergl ['1us
um gat us PaHa34 was used as the source of the cell 2a
ngesyntrencmﬂigmcmogdjqcpne}elrs Bicwolbekey haene |d¢3|@;ﬁed to PCR amplify a
| ucanase. Medi a Potato dextrose nediu

Aspersil sBeals gare Pn@@fngoa Ieosyl BYREOIBFS Ty 32 88589 isamase (CEL12A)
|
from the g%@egmgg@ Bt %F.&&.HW@%%&%%Q.n;@f[%‘a&}gﬁ%lonmg Kit (BD

expressi

extrose agar

BiosciencazmpapedltqelA, | USAy wad uddd tp dbnmﬁietfmgfnerﬁ diyectfy into the expression

SHA-7H20, 1 of NaCl, 2 of K2SO4, 12 g of KH2PO4,
vector, p’gﬁﬁzo“l‘”t@%‘é@? r@%fjrf%fchStr'%t'oé‘ esusr%rgjhgéﬁano 5 nm of AMG
Forward bFREEIT!. ASTEOA T ?A@&TT@&A‘I‘@@?T?@ 3! 8EQ D NO: 3)

sol ution was conp ose Iter of 14

Reverse grigéx - EMTQAGCQCEAGWTGAB@,CT@GS@GGFF CHu -Gl @E@-IIQ\IO. 4)

3.8 of FeSO4-7H20, 8.5 g_of MiSO4- H2O, an of

Bo'é' '?trt‘?r reRIpeeNt %@nwaﬂ%ﬁﬂ%ﬁ%m@a@l SERUSNCE ds ﬁ%'%o'@gous to the

,nsemongﬁ@g@&f”_dgeast extract and 20 grans of dextrose.
I'e 1: Cdoning of the cell 2a gene and
Sewmstwaj@tqommle@f ofapacgks pértigg Ipricerorpeae wexgprussdiiora PCR reaction

containin\g/;e‘lgo%rg of Aspergillus fumigatus genomic DNA, 1X Pfx Amplification Buffer (Invitrogen,
Carlsbad, CA, USA), 1.5 ul of 10 mM blend of dATP, dTTP, dGTP, and dCTP, 1.9 units of
Platinum Pfx DNA Polymerase (Invitrogen, Carlsbad, CA, USA), and 1 ul of 50 mM MgSOQOy in a
final volume of 50 ul. The amplification conditions were one cycle at 94°C for 2 minutes; 30
cycles each at 94°C for 15 seconds, 55°C for 30 seconds, and 68°C for 1.5 minutes.

The reaction products were isolated on a 1.0% agarose gel using 40 mM Tris base-20 mM
sodium acetate-1 mM disodium EDTA (TAE) buffer where a 0.9 kb product band was excised
from the gel and purified using a QIAQUICK® Gel Extraction Kit (QIAGEN Inc., Valencia, CA,
USA) according to the manufacturer’s instructions.

The fragment was then cloned into the pAlLo2 expression vector using an Infusion Cloning
Kit. The vector was digested with restriction endonucleases Nco | and Pac | (using conditions
specified by the manufacturer). The fragment was purified by gel electrophoresis and
QIAQUICK® gel purification. The gene fragment and the digested vector were fused together
in a reaction resulting in the expression plasmid pJZhAfum12A (Figure 1) in which transcription

of the cel12a gene was under the control of the NA2-tpi promoter. The fusion reaction (50 ul)
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Two synthetic oligonucleotide prinmers shown bel ow were
designed to PCR anplify a Aspergillus fum gatus gene
wep®oding’ a gl ycosyl hydrolase Fam |y 12 endogP@y@N2me/070471
(CEL12A) fromthe genom c DNA prepared as described in
WO 03/012071. An InFusion C oning {XBD Bi osci ences
was conmpgeed Af tle '@Slowﬁgﬁ%gDu%'@aC'?Weél B’ﬁ@ e Ehalpént 1X BSA (BD
I 0 I
BIOSCIGH%SI’ ?’%o Alt c# g:trA rL_fe_Sféﬁ (?fgrﬁﬁ%gﬂ ?@{18 ﬁ%luf@% t?@)o(rl?w %Bgéfencgs Palo
Alto, CAPUSAR r150 Fg-of AKATI I@H@JMEEW@EET[%KIB&E@QBT@F tBe Aspergillus

) (SEQ I D NO 3) Reverse prinmer
fumigatug,, Ca AL R@rqwcﬁmag incukgted ahreqy temperature for
30 mmut@gl dohgg Gf ﬁhf%%[:fr’&ne%s %@% [, téﬁ%ﬁﬁ‘:&e 007%15‘3@@65581@old cells

uenc he i nsertion sit
(StratagepA] La)ZoIIase(WanlﬂﬁA)‘ |masrpuumlm ok paad Hropi ohlaeransﬂorream using a
wer e used a PCR reaction containing 120 fg
BIOROBQQ’@GQGQQ HRAGEN @ﬁt u\éalwﬂ)r@e [bM angd g, identity verified by DNA
l'ification Buffer (lnvitrogen, Carlsbad, CA, USA),
.5 m of 10 mM bl end of dATP, dTTP, dGTP, and dCTP,
1 9 units of Platinum Pfx DNA Pol ymerase (Invitrogen,
| shad, CA, USA), and 1 nl of 50 MM MgSA in a final
Examp'ev%l urBargstesigatipn o ’f‘PFeAéﬁﬁ’fQ"(‘f%%{"F'eﬁt“c‘cﬂFdlqm'ﬁr%qHéP%e encoding
94C for 2 mnutes; 30 cycles each at 94C
aCEL12$gb$1d%éﬁJSc§gg%%s 55C for 30 seconds and 68C for 1.5
DNm aeqmcmﬁhcm‘ theaésp@g///m ofuimxga&/smeelmé gehatfenn qZhALINDRA was

gar ose using 40 mM Tri s base-20_nM sodi um
Performegdmfh%é’e rhﬁm?r "e%%vﬂe(ﬂ?md%@ﬁéﬂﬁ}r%mét% BNG Sgguencer

- ihe
(Perkin %P@?ﬂgﬁ@e%ﬂ%sﬁ%ﬁf) Ieéistérr 6, iche a8l @}% &éﬁ?*ﬁg’fo’r chemistry

sequenct

Extracti on Ki
(GieseckVaétemci‘I@QZ Chourki8rof \amt@yydMatmods 3Bhd7@dnhufMudlentide' sequence data
ntructlor] The fragment was then Ione into the .
were scrbtmlzLegz‘oEgﬁ @égn ﬁll § ape%\é/erﬁ campgr %Fefnwlﬁbasmstance of
PHRED/ﬂSHRAPE*&ﬁwg%C(UPﬁve oﬁm%ﬁﬁwsgnm‘?‘éé‘rtlé %Aj’ ' ction
endonucl eases and Pac | (using conditions
A wecrrfodekjfdmytheh&spmltﬁsaﬁmmgau; sefihender wgsetvnsinated based on a

fuII-IengtrggH\l;\:sggltleb értﬁéloﬁg ﬁ@]lets 2 dti%]g\e leggé{(%%g?b NO: 1) and

deduced‘é?rﬁﬁ@émd‘@écﬁjé‘nb‘é @EQ‘H@@U‘QEaF&h@M%&M Ofihg §&AErhik V\%ﬂnent of 805
he expression plasm d pJZhAfunml2A (Figure 1) in

bp (mcludlngﬁmrqopbnn)oenooﬁes a@olypéptideaf @énammacudﬁjemteltrbmed by 2 introns of

54 and 4%33{# r kue\%GJE%EB@léz {]ctﬁgtiﬁe @%ﬁqnﬁ}é‘%g%ntﬂgu%%ﬁ? sof m?are program
(Nielsen 5! £S9b8N W@tem@g%é@nﬁ& 10 %) la@@neﬂ He'}h@@éf {EB@Sldues was predicted.

Bi osci ences, | nfusi on

The predited/matufel pvrommrermaum@)zw lmlr& anids witfva g10l6Ralan maEss of 246A kDa.
USA), 150 ng of pAlLo2 digested with Nco | and Pac | |,
and 25 ng of the Aspergillus fumgatus cel12a purified

arcaacacoiebtcRIcCGUG Lorr PR I RAELLRRWAS - REMBRL £E: 8l PRM: 51

tenperature for
M K T F A I L G A F F S S A L A QQ T L CDOQYATY S

AACGGCCGCTACACCGTCAACAACAACCTCTGGGGCATGAGCTCTGGCTCCGGCTCCCAATGCACCTATGTCGATAGTATC 162

N GR Y T V N N N L W G M S S G S G S Q C T Y Vv D s I
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5 30 mnutes. One mM of the reaction was used to
transform E. coli XL10 Sol opac Gold cells (Stratagene,
W@ 2009003287 CA, USA). Plasm d DNA was prepared PCDEN2008/070471
transformant using a BI OROBOT(r) 9600 (Q ACEN Inc.,
Val encia, CA, USA) and the identity verified by DNA
CGCGCCGAC%“@@H?@W@P}TWTTC&@GCEMWF‘@WCMGWFP&W@FFPEWFPGWGWAWh@5
. Aspergi |l us_fumgatus genom c sequence encoding a
" CEL12A endogl Ucanase DNA s sequenm ng of the /&sper gillus
reerarcach tBic@Al kSR daa generchdroltrqad ZRAE 1Bl ZArANaS A Rel-EAr ¥ed
with a Perkin-El nmer Applied Biosystens Mddel 377 XL
w Aut omat ed DNA Sequencer (Perki n- EFn*ErFAprGi gdv @
CCCATCGGCT, IGQASG SCgCeCQ(“JﬁI‘G CAAI??(A:TT GC(EG%%tTgArCTGO tG T TGGTACG GGCl CACSC!?AI?}%f 567
dC ermnator chem sAt f%A{ eseck 852
P I a \L-our nala ef Wisr ol @gye MatmadsE&S. wdd - 60&. sNdcd eotri de
sequence data were scrutinized for quality and all
TACAGCTTT%@Eﬁﬁ@cﬁécé§CGﬁ%i’féTQ;CW?@@TFWA@%FFCWH@FATWG%%A%F%T @hce
of t e (Universjty of on,
ve att E{:/)\A?AP : ];en\ga(rt’ma]ey for% tFlhtew Ahgpepgﬁll% hd
GGATACcCTEdTmGgﬂEMSACSﬁQM&Bﬁ@T&MA&MS&TE"M@&G&@G(’Q@&%T}Q;%CEGATAT 729
full-1ength cDNA sequence obtai ned previously. The
¢ ¥ Pructeotfde Sefjuence (SEQ ID NO 1) and 20 dedutéd
GCAATTCGGQAMQCCQI@%AQT&G%%@G%%C%@Q DG ) AL, 0000, 6l ow The
enom c fragnent % |ncﬁ udi ng stop codon)
Q0 F Gemcades Fano:l ypept hde of T23‘4 ampna@ aciads, v mterrupted
by 2 introns of 54 and 46 bp. The %+C content of the
gene is 56.2% . Using the Signal P software program
[ nd ;
Nucleio Gt qpEfecEinciions}Eif of FEtlind iglsh D8 B8 Bend oPAspelbis
fumigatuprietiorstard shewn italicpred taad he pretiatauissighEB peptideds andeatiinedi t h
a nol ecul ar mass of 24.1 kDa. 25
ATGAAGACCTTTGCGATCCTTGGAGCTTTCTTCTCCTCTGCCCTCGCTCAAACT
MKTFAl@Q@%ﬁ@ﬁ%@g@g@%@@%NNI\lTMééMES%%éQéTG\/BSFers@AWH
TTWTWAGSDEWKSAESQ C T YV DSI SNSGVAWHTTWT

avsLTEL e Fri e vl R VR Bk REGNK Y aaD L ARy o

QplesQag\g,mGngTNWSGDYELW WLARYGNVQPI GS
SVNI GGHNWELWYGGSTQKTYSFV

ELWYG@IQKTPSFVS'ABDIFFSSSG NVND VD YIE TRNINI Y RASS®RY NNMQFGTEPFTGGPA
TLTVSQWTASVN

Amino acid sequence of the CEL12A pre-polypeptide of Aspergillus fumigatus.
QTLCDQYATYSNGRYTVNNNLWGMSSGSGSQCTYVDSISNSGVAWHTTWTWSGGDNQVKS
YANSQVSLTKKLVSQISSIP
TTVQWSYDNTNTRADVAYDLFTAADPNHVTYSGDYELMIWLARYGNVQPIGSQIASVNIGGHN
WELWYGGSTQKTYSFVS

ATPITSFSGNVMDFWNYLTRNHGYPASSQYLINMQFGTEPFTGGPATLTVSQWTASVN

Amino acid sequence of the predicted CEL12A mature polypeptide of Aspergillus fumigatus.

11
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GYPASSQYLI NMQFGTEPFTGGPATLT
VSQWTASVN. Nucleic acid sequence and

W@ e@nsdrsT on of the coding region of the cel 12BCHEN2000MH70471
Aspergillus fum gatus. Introns are shown italicized
and the predicted S|gnal peptide is underli ned.

A cRRIPRALIY SRAINYSAIGOR| EmRNY SNERVP\AGNESICRRERSSEsR Xgtemaed using

the NeedRla A o N R R RO 127 AR AL S5 25

|mplemerht¥\ﬂ/kR’hf@\Neé3H’é EREJrAO\OXIEMBDPS with gap open penalty of 10, gap extension
GGSTQ(TYSFVSATPI TSFSGNVVDFWNYL TRNHGYPASSQYLI N GT
penaly of By eXsbNS FIEFAS RGN G 1 SUETMPNS St Baghe CRLCEa amino acid

L T SR

99.5%, 7RMNQYKndYANSRVBEAHIKI&IIBY daps) to the deduced amino acid sequences of

TTV YDNTNTRADVAYDL FTAADPNHVTYSGDYELM WLARYGNVQP GS%
glycosyl IRIA (U@m(é%glllus fumigatus (accession number Q4WGT4),

T o e

rrat ure pol ypeptide of Aspergl [ lus fum gatus. A
gnpar ative pairw se global ali nmant of am no acid

Exampleséqugﬁe@s% ofj dhe rAsAvsd!Iys HEgHYS N\ % RAFlOYIRaRASe gene in
AsPerg'%‘?gﬁ)Zéé]%lg dl eman and Winsch, 1970, J. Mdl. Biol.

as inplenmented in the Needl e progr am of

AsavBIES om'/ztale gapoE@pemtm@aﬁikt\yeref pri’dbare@apceordiegsioome method of
_ enal ty and the EBLOSUMB2 matri X
Christendgy ﬂrﬂ’m EH?&% #&@%F”PHQW Bhid Belitrded AR %OfaPc’ZBA%*éT&@éﬁ'&%s used to

transfornPAspdIGiASPGEEM Jd1480f um gatus gene encoding the CEL12A
ranstor S‘?f?g’ pOf)';’jﬂoeptéu3@K shared 99.5% 72.9% and 70.2%

The densfotryatioexcfl Askherg/lgapskaé dat BE0 détt ynZhAbum 128\ gieiddd about 20
sequences of glycosyl hydrol ase fa 2 proteins
transformyai ARG PTG e B Ce o o FEL B R RS OTETa)
CoffRAE Bl [H§te§%¥‘ h\?@wﬁle(epg?%%%forrﬁék% %P@(A/é%ll\ed"@lth 5 ml of 0.01%

kawachi | Y2), respectively.
TWEENC'EQﬁraewslsnmmlatéd sémaratelyanigi 29 ot of MmU@BPused:llml in2&@5 ml glass shake

ndo C se g e in per i1l us. oryzae I Z
flasks arAQaPBIoE Dl SAe Il IR0 5h G A P ® L gHpeggatant rom
each cult@fEWESENgly AR Js 8]%3/?]‘?‘33 @IE SBEPIAN g8 (Iﬁ\/ltroégﬁ%arlsbad CA,
Bi o/ Technol ogy 419- 1422. Five ng of pJZhA

USA) acmehnggetlhetmanufacturer s instructions. SDS-PAGE profiles of the cultures showed
that one of the transformants (designated Aspergillus oryzae JalL250JZhAf12A) secreted a
major band of approximately 24 kDa.

Protein for further characterization was generated from Aspergillus oryzae

JalL250JZhAf12A as described in EP0489718.

Example 4: Aspergillus oryzae genomic DNA extraction

Aspergillus oryzae strain JaL250JZhAf12A expressing the CEL12A protein of Aspergillus
fumigatus was grown in YEG medium, in 50 ml culture volume, using a baffled shake flask for 2
days, 34°C, at 200 rpm. Biomass was frozen in liquid nitrogen and ground to a powder with a
mortar and pestle. The powder was suspended in 15 ml of 0.1 M CAPS-NaOH pH 11.0, 1 mM
EDTA, 0.5% lithium dodecyl sulfate and incubated for 60 minutes at 60°C with periodic mixing by

inversion. An equal volume of neutralized phenol was added and the tube was shaken gently
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transform Aspergi |l lus oryzae Jal _250. The
transformati on of Aspergillus oryzae Jal 250 with
WEIhARAL2A yi el ded about 20 transformants. BP@ICN2009/070471
transformants were isolated to indivi dual PDA pl at es.
Confl uent PDA plates of five of the eig
for 1 hr gt A6t oﬁnlﬁh@fscf@/{@rp@rma\%%ad%q Ang the tube \@am%at%mpwysly for 1

minute. Zggaﬂ%eﬁtﬂ%%glé@r{ eaq @?a& efby #0{‘&&1(%@.@&?5@' K g%s Phase was

re-extracB4Cwitd 5éh reoal Ed)lumedafyﬁhéﬁdl ehloidiertb@t:ipmy Ogifatioh fof 5 minutes.
supernatant fromeach culture was anal yzed using 8-16%
Centrlfug‘gpq)% weap y%qqaéecb%i BREIUgeYSPIaseas Bigeant tezrd Mhaigmoriym acetate

o sk ARESRE i DR EMEAEAARR 17 03 A0 Bl .. e

supernatavl‘itentncrlaﬁSécmsnﬁntrm édeshaaat adre\ppsdigiateduby arodirge0.7 volumes of
Jal _250JZhAf 12A) secreted a mj or band of
isopropagQynr B¢ RANEIfYaadan |@bd 7. 08p ot @ f4 HOohinpigst Kigrsupernatant was decanted

and the ;géTlé{ \gg%ﬁ%ﬂgﬁ-’?o Q%E’P?@@%%”B f“%@%%gg}&ol%& ﬁ?@so ul of

delonlzed\wpmr follolved by ragditien geb® pi af PlebAe@a(CemRbs@srpeAﬂpBngIdtlblm$Promega
yzae strain Jal 250JZhAf 12A expressing the CEL12A
Corporatﬁf‘o'i"éfj'ﬁo%f’v'ﬁ@%} IR 'naébewaﬂfcgéun@uwg@t BROBWEMASTAEE.  Ammonium
I
acetate v?%déasc{yép (;d? i 20':_’Iglaéﬁsd ﬁ}élle&:éjéadé’ %fﬂ)ﬁateH%%r%jr?@gg%&gs\)%ﬁmﬁﬂ%eethanol
After ceritmfuga'atupnla:t mQOOOJgtgrfoand rgnmnndthtacp@ema\ddlssowemlrawo pl of 1 mM
rtar and pestle. The powder was suspended in 15 m
Tris-HCl, &1 M E T Gt 8¢ enp 5‘iqre£§ato2of mM EDTA, 0.5%1ithium
dodecyl sulfate and incubated for 60 m nutes at 600C
with periodic mxing by inversion. An equal volune of
Examplen8ut PGRI asplifidatioal ofthe Asbedillas Funtigatus lvel/18asgertoahierDNA from

f 370C. dded
genomi Ak #spetullie Shagt expers i Sraition) 2O RrR e R e
Fo/*faﬁt%%s&@'&? rsb&&@%‘dgogn@tcldh%c}@eﬁbsﬂ fifer cdifodnog ‘%\%s &MSIlfled from

t op aqueous phase was re-extracted wth an equal
Asperg///uslameofstr@hedmlz5emrwrf&/brgen(>mib DNA. byTwgi dyathetn dligondcleotide

tes. on was repeated and the
primers (oG CoP RN S8 oRR i TBHCL Heis SESOBS i Pro fEmiy the
cel12a géﬂe f“r&ﬁ Agge/fg‘i)/ils %g/ng @H&lﬁ%aLﬁdJQﬁAPIQWg"ehBM%N,Qn at
mnutes at 40C, the supernatant
Form\wmcti emmelam ds in the supernatant were precipitated by
, addi n . 7. vol u i sqpropanol . After
5 qggﬁqqit]%}cg@%{}cmg@ @f@ﬁ:ﬁ %9p< g for 10 minutes, the
RetBEPAAEANt was decanted and the pellet was rinsed
with 70% et hanol and air dried. The pellet was
GJE@@ATG@ETT/M(QW%Cﬁﬁ' @ Nedbwat er fol | owed by

ition of 50 a Cel |, Resuspensi on .
T HER oHoqR S 8B ol e PR VBB S0} LoebR) SAGR reaction
containinbnﬁbl&@klhféﬁlelf/ ogoP r@ R B$HeAdilILfsO Oy Aa8 MRArBOYZIGAT 1 ARTESHOWMTE  DNA
(prepared as described in Example 4), 1X Pfx Amplification Buffer (Invitrogen, Carlsbad CA,
USA), 1.7 ul of a 10 mM blend of dATP, dTTP, dGTP, and dCTP, 2.5 units of Platinum Pfx DNA

Polymerase (Invitrogen, Carlsbad CA, USA), and 1 ul of 50 mM MgSO4 in a final volume of 30 pul.
Amplification was performed in a Stratagene Robocycler programmed for 1 cycle at 96°C for 3
minutes and 72°C for 3 minutes (during which DNA polymerase was added); and 35 cycles each
at 94°C for 50 seconds, 56 °C for 50 seconds, and 68°C for 60 seconds, followed by a final

extension at 68 °C for 7 minutes.
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acetate was added to 1.0 M and nucl ei c aci ds
precipitated by addition of 2 volunes of ethanol.
woRdoenoxent ri fugation at 13,000 x g for 10 m nREBEEN2G0ME70471
pell et was dissolved in 300 M of 1 mMTris-HC, 0.1
mM EDTA, pH 8.0, and stored at -200C. Exanple 5 : PCR
Theyrgsactien pedHeth were iRteds P di 3% @9arasRigghESIRI EAF bufigr where a 0.9
I ny,
o prodlEETE BB TS0 i s REL Y A @ exracin ki

accordm@&ﬂmemﬁarfmmonndr@inetm@ct.da@omt the cel 12a DNA was
l[ified fromAspergillus oryzae strain

Th% ﬁPQ’ESOtJWﬁAF@QW HEN G RCRREBIUTPROB gstor ¢1sing a Zero Blunt TOPO
I [ar=1g f
R ol RRIFL L BO B E SATSBAB. L SR e
instructioh® g Irg&rogef r CanlshapeCAy) UISIA$ d?lamd BNA&rom several transformants was
Jal 250QJZhAf 12Aq%enom orward pri nmer:

preparedd@g@&@{ﬁﬁ%l}l BiaRobet$003+ P agg@ frg’nme trgpsfgg‘q@?tg\@s sequenced and

found to %dtgﬁrt &S B coﬁgﬁ gééﬁﬁgg%f& e pri mergloabgz/e

E. v&@i Eattls@comauamacmésmacpﬂl-tm \md@pdsnestgwapynMJAQmamefar Research
. 300 ng of Aspergillus oryzae Jal 250JZhAf 12A
Service Wt(‘g‘ﬂ'%'b%@éﬁe AN Qe 9|°ﬁa'é§%%?&r¢é1 Q?”terlf@ %”'Vers'ty Street,

oo, S CHEBE AR ot g0 iR P
2'5 units of Platinum Pfx DNA Pol yner ase (Inwtrogen
Carl sbad CA, USA) . and 1 of 50 in a fina
Examplef) JRnIBYabrasiRn '*MﬁP?’ﬁ"H{ﬁ HUBHIFHYS %Qr@kz&(ﬁ%ebﬁﬂn%ﬂ in example
3)in LOM! F at agene Robocycl er progranmed for 1 cycle at 960C

or 3 mnutes and 720C for 3 mnutes (during which DNA
Thep ohqmﬁeasstres whtheatbped)llusdmdigabis G128 (barematter r@ﬂafb@to‘ AfrCEL12A)

seconds,, 56 0C for 50 secon and 680C fo
in de”'”&@@fﬁ?&%‘ 'F?JF&BQ\&B%S‘?’“&GF%WSI P@gieeﬁ o‘H‘ﬁa a‘irOfé% ‘M%fef S?te"?m'”ed in
Launder-0- M@fe?s(sﬁh%thgq_cﬁﬁ)oﬁuﬂrg%@& %l%ﬁ&lﬁeﬂeﬁpbﬁt |ﬁgu8ﬁﬂg pIJI 42§/0(5o mM
agarose gel using TAE buffer where a O.
acetate duffad 2isy efxidasedH{O end ﬂﬁe Qiehc wmede @iasolvedad 1u£terndy lanlzed water),

|
o 5.5 (TR AbtiatechoTer; G52 166 NGRS HHR Bl Ggmit AReTE dissalyed in 1L
de_loanélglr\ﬁ%?F)TCPO' P&F? iR Hﬂé§p_ﬁg3e%lﬁfaerv§§ﬁ 9 of N, A CR. 1§ﬁ5(9 and 5.34 g of

Coning Kit and transforned into
NaHPOc2H40 mdiss@ilédslrammrd:leﬂgmt@d mmr}mmruv &ctc0r e |shosphate buffer,

15.05 o oo it Bberad | PAER VA WED e sirelyegdn gy de-ionized

water), pHd £5E80 Bhg Ifﬂ"‘ll%%hac’?@‘ngfferp h 28/ fof KEMPTLE 2H,8NSHPE AR of KH,PO,
was sequenced
were dissolved mq‘l liter de- |on|zed water). The enzymatic treating time was 2 hours, and the

temperatures were 25°C, 3 °C, 40°C , 50°C , 60°C respectively. The results were compared with
Trichoderma reesei CEL12 (Super GX from Genencor).

Raw denim was desized and cut to 12.5 cm tall and 23 cm long. The denim was serged
and sewn, forming a tube with height of 12.5 cm and weight of about 13.5g. The tubes were
placed in the conditioned room (65% humidity, 20°C) for 24 hours before they were numbered,
weighed by the analytical balance and recorded. One conditioned tube was placed in each
beaker, with the blue side facing inward. For each beaker, 30 big nuts (M6M-SR-A4-80, acid
proof), 10 small nuts (M6M-SR-A4-80, acid proof), 7 big star magnets (diam. 17 mm, item

no.3-C0-411117, Cowie, Schweiz via Bie & Berntsen, and 3 small star magnets (diam. 14 mm,
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found to contain the cel 12a DNA. The plasm d was

desi gnated pPH53. E. coli PaHa53 containing plasmd
WQERHS3032a5 deposited with the Agricul tural ResREF/CN2009/070471

Service Patent Culture Collection, Northern Regi onal

Research Center, 1815 University Street, Peori a,
item no. B1GPd11d, %W@@@Ch‘ﬂg'zl\ﬁ?@e#& Bemisrng gugre WQ%thSU@@de‘? fnechanical

n I
s TAFI s UE OGP ARy Aol en RO B Ge ne wom
volume v@sanmlrﬁl thuchmvdu(a\&raéte adiyaldratieab&iti1es!. of t he

‘%:EE gillus fum gatus CEL12A (hereinafter refers
WVompchine wasistariedralisr 8¢ reﬂH'é‘F%E{PE@"i Was ChegsEy ﬁﬂ@u‘té’mu'd hold

when th{[e‘?ﬁdérﬁu@%gt erdth%D%_étit ﬁ?_rd'@%?%g'urﬁ ercgrbgsce dL‘IZAi\ﬁ/ere added to

beakers doritéuerngrmffqméhtl mcbumbragesg@bh\/élﬁ 2(re2k ey fac edcrt pH bIEkﬁrfe!HCh pH, two
2.93 of NaAc.3H 20 and 1.71 HAc wer e di ssol ved
beakers qor]tfr“ﬂ'ég ng @DFHWSZ‘@%F%?@ Ay theptllﬁ ‘B’n(@b?W/PR@é‘feé? éontalnlng 54 mg/L

o ronBU) kol ehod! ghO0E, B 08, D5 51y, o e

herelnaftph@fmklm [y (thIffzarandﬁor&w/o gitbfadigidhiBCrbrrbdlbi Super E)Gdragule to give
O were dissolved in 1 liter de-ionize

a concer\;@p@} 9f Tr&ELﬂZEPr?tg@ t%@ﬁ m%g apohl é 5bw]efee|1xsedi@r %1&?”6?[‘1 Fltted each

beaker AT el W2 HR0pdn 35O andiBides o 2 R HiERfetal clamping device.

Loaded mbolsqﬁkatselnmfﬁeeprehéiteﬂ 1M oMeMZ&Wwé@Fﬁ@datoda@:oﬂﬁo@te and
were dissolved in 1 Liter de-ionized_ wat

secure 6'Pﬁ@k%rﬁz'9l§% hZoPEhPPSHP: INRARRE the harspositians: Giosed th)e LOM lid
and conﬁrﬁ%ﬁ%é"%sﬁ% V)?rB&ra%ﬁQCro&st Qkter, 46RGved g%@akeg@%@ transferred the

respectively.” The results were conpared
denim sampleshtoder imactivatsesol@Enl(2 g(Llkopem Gtbbmnaie) &E8d&NooN ) milaas. Then

m was desi zed and. cut t 12.5 cmtall d 23 cm .
the swatcﬁ}gﬁdverq-ﬂgsqﬂiéﬂlhm \(x%tgr 2 85“6%&” cgi\/mter%&mﬂsaﬁjrgglg l%ugd the denim
samples, V&ﬁd*boh@hlgﬁgd t‘Pife sé%p@sqgﬂ AbE LY Coé5‘%tF@Htprl%§t05&ralum8n

tubes were placed I n the conditioned room/(
Thén @b aicny lev@iCa®) badrstading denes obdlﬁeardenlrmey”m@lseNere determined by

measurir{g‘;g,tgoer d’tan\é@ig%g%gﬁgglfb%%ga n?l téﬁ;@l@glcgggrerﬁg |ag§]were taken for
each sarﬁ&@kﬁﬁe aWafsrc‘)ntIQ\?el Q\La‘éeev%l@?‘eof @ﬁh Rk inBYRICHE LFQJ? tr?é‘ﬁlt]e side of the
beaker, 30 big nuts (MoM SR- A4-80, acid proof),

sample, gndlthe batlste(mlﬁg/llﬂél Mswaltatﬂdjwnm dlog JndeX CEiEgb*stathe back of the
magnets (diam 17 nm item no.3-C0O 411117, Cow e,
Schwei z via Bie & Berntsen, and 3 snmall star magnets
As @Hb\ﬁt’ﬂn Hid. 2MRel dRERibPIevE- (Ferdskhie by pMag.*, éiQEVV_e"JLNéfethe swatch
Bie & Berntsen) were used to suppl’y the mechani cal
treated wdthda ceffaio rcalllu@sh uf f ‘epfsthesvatcidtieatet) as gk oame leondition but without

celluiase$E o8t i e LTS B00E BufETs APk b Sea SSnperaules his oH
profile suaasstéﬂﬂmﬁbEneszasp&ro%b@Qweé WeIl inthiBefsSMtH 1 Betie8l 43 aNnd 5.5,
was chosen, and it woul d hol

revealing its preference ‘towards an acid buffer.

sample.

As shown in Fig. 3, the abrasion levels and backstaining levels (represented by delta L*
and delta b* respectively, the definition of delta L* as above, delta b* = b* of the swatch treated
with a certain celllulase - b* of the swatch treated in the same condition but without cellulases) by
different cellulases were ploted versus temperatures. It could be observed that Af CEL12A could
be applied in a broad temperature range from about 25°C to 60°C. To get a similar abrasion level,

Af CEL12A would cause significant lower backstaining level than Tr CEL12 protein purified from
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when the tenperature reached the set one. After that,
54 ng/ L of Af CEL12A were added to beakers contai ning
waledopaoexrst pH buffers respectively, 2 beakers POr/CN20K070471
pH. For each pH, two beakers containing no enzynes
were used as the blank control. Two beakers contai ning
Super GX4 ng/L of Trichoderma reesei CEL12 (protein purified
f
Fonflrrl fg‘rattslﬁt%gf %W’%ga((i % r‘glaO dgEta&L’Htrﬁ)Eagg (Sbﬁ‘@r (tg?fwas used, and
for otherft@ﬁpierlamltreﬁd TEQpen2 anfgardaflwﬁ forinQlagddvenamereit proldusts iSupepEX were
Tr CEL12 protein to 54 ng/L at pH 5.5, were used for
used instgBfpari son. Fitted each beaker with a lid lined with 2
neoprin gaskets and close, e.g., with the netal
cl anpi ng devi ce. Loaded the beakers into the preheated
Examplel_ﬂ\/lanmcﬂlshing:kysAV\BEMlAed to accomodat e and secure 6
akers, in the horizontal position, in each of th

Th%l Frﬂﬁfﬁ‘ﬁsgﬁft'lcﬁ ghibe ANCELd A inkioPelighing 'Q&Nﬂ“r@dﬁ? quu%atﬂf?eomf”e and
r 0 e e k

dosage YRTHY Werl Betbithed AOLEGdoRCEledr CTRED fostlty WEiR Sbimpared with
CELLUCSAB'M’@lp%te(qE agdlSusedGM(franaGbnelmoe)) at 85 C for 10
tes. Then the es were rinsed in hot wat

Knitpshinteich fabce o Rer O Tast FGTC FURARS. Wl et 16.5 om 16.5
om o o CEITRSETR e S8026REHLE RS TR 0 o i,

20°C) forethar femirobefbebéy waek ratiesdd iwaighgdlog tied amﬁlyttchleba]larrdemnd recorded.
es were determ ned by neasuring the reflectanc

|
Two Conaﬁg&%?"éat@?ﬁﬁ WeTgt Ridcesdln a?@&h @,ealg;r,drg@r)@ao,]aot?ﬁak?réggl%geel balls in
each beakef ? b Grerd 9{1 oe[ﬁ(‘snpﬁ@% ﬁecﬁe‘?ﬁa@?ﬁ?ﬁ HA th@\ﬂ@ilf%"é\’?f?o mM acetate

eval uated wt I ndex ClE L* the bl ue si
buffer, pH 1560) semp bddedabakedhmn thackEuktion nHehzyvwed sohet®neviak tictblecblume was

e back of the sanple. As
100ml, Wgﬁgmm%ﬂﬁﬁt& az"qu'(ﬁﬁaoﬁB?Lg 1:8()” | evel (represented by

Th@ﬁbﬁ\/ﬁméchmg‘\?\}a%%érted‘afﬂe R reﬁbl?eosmg;% %?%ﬁ@%n"‘ﬂaﬁ{i‘ itdvould hold

certain celllul ase - of the swatch treated In
when th%hmperahurdw@aahadkﬂnﬂ sewmlaolimr eaeh ttndlawits enyieaatged 3ﬁ)|°®h40 C, 50°C,
he tested

55°C and giGo i Braers Anea el e CED oA uE eRGHS Apnteiped gAma/Lo

Af CEL%ffﬁfoﬁ%Qa@Hétc%n‘(zﬁh IH% ! %/[eéfss%ém ety JP&EN*@GQn& 43 mg/L of
and 5.5, revealing its preference towards an acid

CELLUCbAST@rprotAmssrhmtwehy wee uRd, ag the bebcetasarbntwoehesksrsagnataining no

enzymespyicrt St Bt ks PR ch SR o B R T 25 HEMa e LOM, and
start the ‘éﬁhfrﬁath: tréatie nplfn L(ﬁ]\ﬂ feMathelr. fASAH ﬁrﬁe‘%éshu@ r8@bi@kll beakers and
| ul ase - of the swatch treated in the same

transfer thena\watploes mJthe\Mrtahtmtlon@IOIuhbas(ésg/Ltgodmnf fcerbenate) at 85°C for 10

minutes et o SRR i Ot S RotPl o Ui TE FP HFiGad tmes.

Tumble- dr%ﬂﬁﬁés%té&nﬁalésa%ﬁé cbh@fiorilaaHé sémpiel Fordfkourd Bt A®C, 85% R.H prior
simlar abrasion |evel,
to evaluation.

For each treating condition, there were 4 swatches. They were weighed and recorded to
get the weight loss data. 1 swatch was used for the pilling notes test with Martindale pilling tester,
and the other 3 swatches were used for the burst strength test with Burst Strength Tester to get
the strength loss data.

As shown in Fig. 4, Af CEL12A could reduce pilling formation in a temperature range from

30 °C to 60°C, which was broader than that of CELLUCLAST® proteins (effective when higher
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Af CEL12A woul d cause significant | ower backstaining

| evel than Tr CEL12 protein purified fronSuper GX. For
wa eioahes2at 25 C and 60 C, conmercial product oPCIEN2009/070471

CEL12 (Super GX) was used, and for other tenperatures,

Tr CEL12 purified from for nmul at ed commerci al products

than 50° @Ji@r&@@r\@? proteir(gffeciive whan lgwes ianest7C). Bj o- Pol i shi ng
1 S
s Hiofh 7, ETRIGIAACE AN AE SofetBE O P o L i
anti-pilllnd @s&gnenamcefwhueh matﬁ@ammrmi 3-1 tibrey BetengdDthd @llucldsteroteins
ults vvere compared wi th CELLUCLAST(r) proteins and
in bio- Poﬁh‘ﬁf@rat@« PoR €enencor) . Knl tted interlock fabric,
cotd.ons o t r t
As ]Sglggh ALFighe 20 %Sﬁ atgé: t rgtn d'!altlﬁ svvath \ﬁeuaq&hloké‘ Hused by Af
CEL12A mhuhﬁSomrtlearpihatMJsea by kDEmeiAsrr @rmdterrrson"( 65%
m di t%e, 200C) for 24 hours before they we

As ﬁ[]%'él‘rb blgydi gheBLiRA ankSHpen §Licedd %HF%H'@PS&H@ same anti-pilling
b
efects o 0LE R0 L R Bhe IR U IENE R SR B PHRNRG 4 SigfPSiberiory
over Supkegiken tdr2i2 ®f girervgth sesed to suppl y the mechani cal
aids. Then the buffers (50 nM acetate buffer, pH 5.0)
wer e added based on the cal cul ati on of enzyne

Tt 1 0L 0Py B hBeligny WPORL oL St |
st artmz@héer the reqwsn@dgtpnm(%yn waildypsaes and it

woul d~hord~whentThe tenperature reachedthe setone.
For e&éRELAZAIIPPME/Lh t enper dPUPes 300C, 40&50500C, 55C

and 6 cont ai 30 ny/L of CEL12A,
fro baTeE AR 36ny/ 1285°% CEL12A, S780 beaker s

cont aiuipBeGRG3eEAL) of Super 1&¥3prot ei ns angl5843 ny/ L
of CEttUCEAST(rproternsrespectivety-were-used-as

t he benchmark, two beakers contai ning no enzynes were
used as the blank control. Seal up the beakers and
place themin the LOM and start the enzymatic
treatnment in LOMfor 1 hour. Wen tine was up, renove
al | beakers and transfer the swatches to the

i nactivation solution (2 g/L sodium carbonate) at 850C
for 10 m nutes. Then the swatches were rinsed in hot
water 2 tinmes and in cold water 2 tinmes. Tunble-dried
t hese sanpl es, and conditioned the sanples for 24
hours at 200C, 65% R H prior to evaluation. For each
treating condition, there were 4 swatches. They were
wei ghed and recorded to get the weight |loss data. 1
swat ch was used for the pilling notes test with
Martindale pilling tester,
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and the other 3 swatches were used for the burst
strength test with Burst Strength Tester to get the
waeeng2b7 | oss data. As shown in Fig. 4 , Af QOEIT/ER2009/070471
could reduce pilling formation in a tenperature range
from30 Cto 60C, which was broader than that of
CELLUCLAST(r) proteins (@AMSive when higherthan
500C) and Super GX protein(effective when | ower than
500C). As shown in Fig. 5, 18-44ng/L Af CEL12A was
1. A methmqba:fafbfmmgolo]:éw hafelidrusdfdoldr densityt in- thd bim‘ﬁgce of a dyed
erformance, which neant Af CEL12Awas 3-4 tine
Ce"U|°S'§tfﬁBH@eP°fthHﬁ'n@eW”d@Ptém spidbidries VAN A @pgmqsgmrhgogprlsmg a
0
cellulasé)"\’vﬁer%wf ??ﬁ {h% 5%% H?%gﬁbméhﬁn? %cbdség %@%&PSE&{?@ NO:2 or an
amino aGElsta&ems hramrig atdeest Ttﬂ%ilseqbemce:mmety Wwiyh SEQ ID NO:2.
CELLUCLAST(r) proteins. As shown in Table 1, Af CEL12A
and Super GX coul d cause al nost the sanme anti-pilling

2. The rﬁlﬁﬁﬁb?%:fa%gm\gﬁ@r%rg&eeg%%n@ﬁs hﬂf suggr p%ﬁwlynol/g?dSuper

GXin terns of strength | oss. Table 1 Bi o-Polishing

erfor ce co arlson pet Af CEL 2A and _Super, GX
3. The n%ﬁ%g%ﬁ@?a BrigPt |ve5@%r@%t$ﬁ¥ﬁhu,¥gseda@e%e sespf family 12.
(30nmg/ L) 10.73 3.50 Af CEL12A (36ng/L) 12.85 3.75

Super GX (36ng/L) 16.83 3.50CLAIMS 1. A nethod of
4. The ﬁmmm@flmabheaﬁ thar clatmer -8f whelen thenseliwasen ig lerived from

ace of _a dyed cel ] ul gsic fabric, conprising
Aspergllﬁaﬁt%@,l W&fesrﬁgé /gscﬂﬁrglggs ’f’ﬁaé”%orrpo& tion conprising
a cellulase, wherein said cellulase has the amno acid
sequence of SEQ ID NGO 2 or an am no acid sequence
5A methadiforgre@llucl@dﬂck?ﬁ%mdemm@thmﬁnnewsmgh)f 8Brédfabrics which
r} t hod ogcwl V\,herelpthefarc'
method ﬁ%%rbse&y%%” GBW“thh% fabr¢R RotOBPORIIGN nFoMRYYSiAg a cellulase
having tH@%rnﬁhB éd't?s@%édﬂea&esl’i@ B RE):D %%earﬁfnofé’c% 'sléq&gnce ﬁavmg at
. The net hod any one of the clains 1-3, wherein
least 75%esequanse |dsntd§emltm‘ﬁlEerﬁ)nN@s2)er gillus strain,
preferably Aspergillus fumgatus. 5. A nethod for
reduci ng back-staining during the stonewashi ng of

6. The n?é'-th@cﬂ ol i whedh ek 1EBYRGS PGP by 8§ 8ehPRt acting the
fabrics with a conposition conprising a cellulase

having the am no acid sequence of SEQ ID NO 2 or an
7. The me%og o? I'alms’fgrugnvsﬁer%?nv{h ceaﬁulase is a cellulase of family 12.

8. The method of any one of the claims 5-7, wherein the cellulase is derived from

Aspergillus strain, preferably Aspergillus fumigatus.

9. The method according to any one of preceding claims, wherein said composition

further comprises a surfactant.
10. A fabric treated by the method defined in claim 1.

11. Afabric treated by the method defined in claim 5.
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25

| east 75% sequence identity with SEQ 1D NO 2. 6 . The
met hod of claim5 wherein the fabric is indigo dyed
wQ@lemwon932¥37 . The method of claim5 or 6 , wher ePCT/CN2009/070471

cellulase is a cellulase of famly 12 . 8 . The nethod
of any one of the clains 5-7, wherein the cellulase is

12.A new&nmuqaw/@@wgﬁlmg the aming acid seapaned Pl SEQ ID NO:2.
Aspergillus fum gatus. 9 . The nethod according to any
one of preceding clainms, wherein said conposition

13. A rrfeﬂlndbdhéor bioguliskiey a @elllufcm@t-mttalnﬂc@ fab‘klcf adzid endthedt @shprising

the pet hod defined in cl A fabric
ContaCt'rt‘g e%ﬁ“@d W‘%h@"ﬁ"ﬂeﬁﬁ‘o@%@%ﬁeﬁmkn S@lquPFh Gontfiﬁ'ngx AeGpmposition

comprus@%%é’%ﬂ{ﬂ%_ggﬁﬁq@‘%ﬁiéum u c#%%oﬁ"égbl opé}ﬁlr%hécﬁﬂ%%%éneé of SEQ ID

NO:2 orcan lamins ecibséquenceghévhgiat, leasti b %esdmpadnceonpentity vgth SEQ ID
contacting said fabrics with an agueous bul k sol ution
NO:2. cont aj ni ng a conposition conprising a cellul ase,
wherein said cellulase has the am no aci d sequence of
SEQ ID NGO 2 or an ami no acid sequence having at |east
14. A me'ltﬁ%i seqiesﬁined im dkalimi1t3y V\xm’eireinSEchﬂlJlNéb-Z:onMningfammom*nprises a
fined in cl wher ej

m 13 ,
Ce"U'OS'Eélqelﬁ | gdected e nt:hﬁggrtoé'ﬁr ?@%SPP& PE@Q“Q%E?% uiehiec hemp, jute,
r r U ~C fo
rayon, I%%‘EI a??mﬁgh%ﬁwe&%ﬁg‘ %ﬂ“gngrcg t@r? ﬂ???)é/%@@pln\?ltgn dé‘éh[ bfHer or with a
non-cellglostiei ficeri ons of any of the for egoi ng with each ot her
or wwth a non-cellulosic fiber. 15 . A nethod as
defined in claim5 , wherein the cellulase is derived
15. A mbfol 4086RhGd 1N A 8 WhASRiA %néigénmséie 4 BBNPSPRGR Whidfein the
strain, preferably Aspergil um gat us.
cellulaserst dlmd/eais‘rcdefAspedgﬂ/ms singino pEeferfabd,y Aspargﬂlslsfuﬂmgatus..
wherein said biopolishing is characterized by the
i mproved property selected fromthe group consisting
16. A rr@cth@dléé @I@ﬂﬁé’cﬁ Sn W%@ oﬁ@%lrﬁﬁpﬁﬁﬁgn%eré% saift BB gBﬁ’é’nlng is
defined in any one of clains 13-1 , Wherein s
charactemzleld ydthetimproviag pnmeerty@etﬁqt@iaﬁ'OMherggup consistizy nEpilling note,
lLected fromthe group consisting of proteases,
handle, @U‘i’ PRREBENCE Ny | ases, pectin-di gesting enzynes, and
hem cel | ul ases.

17. A method as defined in any one of claims 13-15, wherein said bulk solution further
comprises an enzyme or enzymes selected from the group consisting of proteases,

cutinases, amylases, pectin-digesting enzymes, and hemicellulases.
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