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ACYL TRANSFERASE USEFUL FOR DECONTAM NATI ON [ 01] The
present application clains priority to currently
w@ewnditsied). S. Prov. Patent Appln. Ser. No. 60/ FdBUFRAG/047022
filed Decenber 9, 2006. The present application is
al so a Continuationin- Part of currently pending U S.
Pat ent Appln. Ser. No. 10/581,014, filed May 30, 2006,
which clains priority under 35 U S.C. 371, to WD
05/ 056782, filed Decenmber 3, 2004, which clains
priority under 35 U S.C 9, to U S. Prov. Patent
Appl n. Ser. No. 60/526, 724,  filed Decenber 3, 2004,
now abandoned. FIELD OF THE | NVENTI ON [ 02] The present
i nvention provides an enzyne systemthat efficiently
generaté peracetic acid for use in_decontanination
appl i A YINTRANSTERANE HaEE o 0 RECONTANINARION
i nvention provides a systemthat conprises an ester
substrate, a_hydrogen peroxide, and at |east one a(i)yl
[01} t The presenisapplicationhrrainyupriority te epyerslyependingiU.S. Prov. Patent Appin.
Ser. I\%”@?% ! Q?ﬁle‘&irﬁﬁc@m&?m 3006t NGle éffi‘gﬁpn{ Rafb ise.'ﬂ?& a Bfitinuation-
surtfactant. In alternatively preferre enbodi men S,
in-Part hEcywradbmendinggditS. Batept dpplie SernaiNd. 48418101 d, fildddMuy Be, 2006, which

clalmw(érgﬁy %1?13% §§‘b.§‘.€:yu gg’ﬁlf ,ﬁQ 372@2(%?@56759 eﬁﬁﬁ%e%\re)lgmlbie}? %,S%gh?(‘vhlch claims

cular amnationi
priorityi whdew 35 (. ¢ 12.Held.SaProxnBatbntoA ppincSér. War 6@/526,724, filed December
rial ag well as for general surface cleaning and '
3 20%2}6§Wta§ﬁ$%°é%°§bn. BACKGROUND OF - THE | NVENTI ON [ 03]
Peracetic acid is wdely accepted as a
decont am nati on/ di si nfecti on agent. However, it is a

hem Lri with it all the problens
FIELE’S@?C&ﬁ%Sﬁ&ﬁIﬁTEQEOf chenmi cal reagents. First, it
[02] JTUE PARSNOMOENt I ProFALs Bh ehlydhe $yRPREBR BffRSenthygenerates peracetic
addition, for |arge surface area

acid fon ysgip AgPRERB EHAR ABRKGHONS- IR greltied prabodimantsy thegpresent invention
provided @Hys@In RhEcdBptides 8H esteh SHIBAIEDL Ry dioes PRRRIADEnd at least one acyl
transported easi | ?/ due to its corrosive action on )
transfergsge dn sema preiculaglyaeferied embodihenys.ahe sysem dushdregmprises at least
iyt ' ' [ [ .
one s 808! WSl lrtd HARURAo|S  PRIGRTHIRf bovides a s
one wilddyppand/or earises acyldransferase. Hie preband aventiog énd$ particular use in

t : . . | i cal. . .
deconl BB I By LT PP B osival et atrials.as well
as foriganeral suwofacp ciahthgand nlcenmyminasipat em t hat efficiently

generates peracetic acid in aqueous solution for use

i n decontam nation applications. In preferred

BACKGROUNDIOF THE INVENTIONventi on provides a system

that conpr.i ses, ester .substrate, .a hydrqgen, .
1031 BiseFiucia Sevidely Eepiegas adiegr inUPHSEeoHphagaY, However, it i
a cherhical snd@rritdWvRRGEA 1hBHroBIBMAs associated with use of chemical reagents. First, it

degrades over time and at high temperatures. In addition, for large surface area

cleaning/decontamination, large volumes of liquid chemical are required. Furthermore, it cannot
be transported easily due to its corrosive action on tanker trucks. In addition, it has a large
chemical footprint. Thus, what is needed is a peracetic acid generation system that resolves
these storage and transport issues, is active at a broad range of temperatures, and has a small |

chemical footprint.
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present invention be limted to peracetic acid, as any
peracid {e.g., pernonanoic acid, as well as peracids
wora@e/183263n | ong chain fatty acids CLO-C 8 or PONY82006/047022
chains) find use in the present invention. In
addi tion, peracids made from short-chain fatty acids
find use in the present invention. Indeed, a variety
of peracids find use in the present invention. In sone
enbodi nents, the present invention provides an enzyne
systemw th an additional 2$zyne that forns hydrogen
peroxi de. In sone addition enbodi nents, the present
i nvention provides enzyne systens that contain
addi ti onal compounds that generate hydrogen peroxi de,
SUMMARRYUOFITHE INVENTIONed to such conpounds as sodi um
car bonat e, %Jucose oxi dase, urea, and vari ous

[04] ol (PEESSNL ARYERTION RIGVidestan sngymesysiem epleTHeisatly gegerates
peracktic bid inPRfuco®PRI0tioR%6r udin d¥on&n hfion!dPppsions. In preferred

preferred enbodi ments, the ester substrate'is a
embodiments, thg|rresrart iwantion piovides gisyistem shatsomprissagogster substrate, a
hydro Qﬂ{p_e} dQ,r%ﬁﬁ!eeﬁtlebﬁvo%rétdc?P }Qﬁsilekgget. AW eRNY is not ilntended that the
articular’ ester substra ezs . I'n some particularly
presept imventienl be dimpidedrtnperacetieagidese aby pessend (@g., pemdndasic acid, as

. Q - jsted perh .S, 1N _aqueo .
vt & PYSHATLIE SORINEL ST AT IR PP AR on e i
the presentsnvaitiomisrdditidt) perddids mads drom ishogrdhatm fdiey acids find use in
limted to a articul.ar rcenta of water . .
the pigbREpEPra, IndRRl:* SRS BEHeFENGE HhafisgdR 1B resent invention. In
some earbdients| ﬂ#@?se%ﬂinbént@cﬁﬂi)ﬁim@t AfledNaie sPReMOBR AN additional
i nvention w ind use in varioys aqueous systens
enzymne, () oG Fhirascperondgehasqms addigieRaLemBadinginipeibe prosont
inven{ion provides en 14 sgh@tﬂs 18208 orfiBinCa ddiBen AR p Y Fhat generate
nore than about 95% water), as well as those with

hydroggnerrerecneisiag byt el iinited te such gemppHads aperdium percarbonate,
gluco8® ¥&idabOAreh PRI At thERN ﬁ{cllﬁ’@iﬁg' ot B Livn iR £fShb 8 described in

enbodi nents, the system further conprises at |east one
U.S. Ralr Applmnter. Nieud 0/58] . Glohrelnesamriprafearsd enthodimentsnthe ester substrate

is a st281% ﬁicg%l @Ete},%tgﬁgﬂg% %gﬁtenagd 'tﬁ{i;tbe ggegsgw i vg‘iifiﬁn be limited

peroxi de sour Ce, one est
to anybpéiftien] arl astey cubstrate()en smbophrtienlidy prdferred embodlimlesits, the present
| east one det er

imventi B3 B e R A ETLGLAEN BTy i potutions e.g. more
than abeats20% veateryaltlanighrit is nbirtendedthatube presentliavdmion tarimited to any
particxg%i)?er{ggxlht,%tg?e %f élgwfé)l c&%&%&!&l‘é&?ﬁpﬁé g%?rgé@ﬁ\feea% Iogé] perlmr{]ide. Indeed, it
is contediipttedtthaike preeril @aidndibn WillFd Wdetin aiS@ Rueous systems, including
those B}%é helz\?elljzlh @yg%p]é)r,r:%{tggrqr(e \fv%gxp di ,n‘lglg%-‘%ﬁ)ﬁ}l Ig}gg@%}(/ge rfcigrsc’attﬁgf about 95% or
more tHaWiabOWFESV Svaler),Ghs wellss tho AR WeierberéentdRY bf Wler (e.g., less than

gg} It is contenplated that the enzynme system of the
about 85¢®ent i nvention will find use in various forns,

[05] | Mebdipld BAditibAAI ARt c RN e red BB mEAN] Bk )SemBufther comprises at
designed to fit the need at

least one surfactant. Thus, in some embodiments, the system comprises at least one enzyme, at

least one hydrogen peroxide source, and at least one ester substrate in a buffer. In some further

embodiments, the system also comprises at least one detergent, while in still further

embodiments, the system also comprises at least one surfactant. Thus, various formulations are

contemplated to find use in the present invention. In addition, in some embodiments, the present

formulations are neutral in pH, but in some particularly preferred embodiments, the enzyme
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hand. Indeed, it is not intended that the present
invention be limted to any particular format. In yet
wo evovhaneenbodi ments, the acyl transferase sysPENUSI006/047022

the present invention is used in conjunction with

addi tional enzymes, including but not limted to

prot eases, anyl ases, cellulases, etc. [07] In

alternatively preferred enbodi ments, the present

i nvention provides at | east one w | dtype and/or

variant acyl transferase. In sone preferred

enbodi nents, the enzyne(s)Z%Iso have Iipase activity

The preesent .invention finds particular use
Syste%@%ﬁ%iWﬁaw aikaling gnd,shghtly wdd%emafqnéwt%&e g;h@Iﬁf frgm about 6 to
about 30yl bi ol ogical warfare materials, as well as for

general surface cl eaning and decontan1nat|on [081 I n

[06} s Brté centsmatedhthet therpazpme spstemi afWaspregentinvemgiop 9llifind use in
o) t r
vano@%ﬂ@g 3151@ %r E‘m[t Ei; ggﬁhﬁfeb ﬁliol rtng &xtuﬂ??rc])g? Ecld.hgé’s%%d gg ;l"ﬁ the need at
hand. [ndeedcitl ist mntumbcnded:tﬂnemhe Preseninms etich, belignit&d tcaatt}hpartiblﬂar format. In
vet fu%@er en?b(b eﬁtesh{ljlﬁ}a%:&lxﬁrannsi’lergsrees%%e%%tf tgxg %réﬁgr?t 1&7%13 On'} 13 élsed in
conjunaion with additienalrhegmes indluding blieadt lireited tol p:mﬁeaé@ gmylases,
nlfIaV|V|ruses ort honyxovi ruses, paranyxoviruses,
ce‘lﬁ?%ﬁablruses r habdovi ruses, arboviruses,

[07] el eh@uhtivese §refh‘hiétl/ ambodigRats, tHeGpresent thveidn provides at least one wild-

i cuyl arl referred enbodi pr esent
type SPApE NEF B aﬁ?‘b@@&&a% BRI %mé%@a*sm@ enzyme(s) also have
lipase fadfiGity. Ot jste S80€ Inv@nibl Eind £ pREEARHAL ihARBENtaRithtion il Ving a wide
about 160C to about 600C). In yet additional preferred
variety ghekrmicat and hiplogisal PaRR Y Botedels, 85 wak e fartaspprah urface cleaning and
decont@hREdnt and is stable during short and/or long-term

storage. Indeed, it is intended that the system of the
[08] pleswne embpdiveents the pltesqfnt flavensien fmdﬁ useinglesontamination of materials

Contarg?{eggég}?} ?%@Iﬁtté}gg] I n d gel’IIH r é eco ht am na Q’Bg{ﬁ%gflw?edJo toxic

chemiaald/ mosthek X, B clrktioaty sbutesnﬁtpelmmﬂ el aremsise feigh Binddoxins (e.g.,
frU|ts and ot her food and/or,fee
botulln%m 8; 1{nénc o} élaottolgl(ar%s, ftﬁ %eré/%lé as o5 |qlns Vuéﬁetn’{seg rwj\;l\nlg qqd?tlve dvmons (e.g.,
flavivirpsesj mhhaymmﬁmesa pafmmong-umés hrenatisyses, egﬂmivhmscs arboviruses,
etc. i.nte

t d, t hat
enterc g Sasn PR ST oLl 11 Py Prie ol PEET R ORAEp Gy, the present

invenfi@eprovidbdsisvsem that iseapyde 6ORimRbRiaBovef 4 Gl RifRHRure range (e.g.,

from %nggagﬁgﬁ) ébofuﬁg&’ﬁgdgl }reé Ialdglgggglg{gtlaer Lhey aEﬁnXelPtg et{lg g}[s?éjm provides a

small dR&RICAPIoHMHtARd $€5tabledufinp ¥hé sncﬁeprbr@&dnﬁrst&age Indeed, it is
Adm ni stration _and/ or other food safety entities, as

intended s thesyskesa Of Hte RIRsaNf iventipr Will find jusg|inaemegoup apiplications.

[09] PLESEN Furkid¥ @Hbolinerdtd Ghe ﬁ%sélﬁ%%h%ﬂ 16 %tsenm dd¥8ntamination of food
resent i nventi on pr OVI des enzyms syst ens for

and/orgf@ﬁér iaehudingdrutpet Haitgdito vegptatdess fadfs arndorihersiopd apd/er feed items.
Indee(fl Qf 1s%ﬁtérﬁbl%ﬁ%§t 3 gliégé[xﬂ BnvenBiof SR fHANRH TR s?rrfac% cleaning of

esyst emconpri ses east one ester subst rate
fruits I\@gstabbﬁ,eeggydmegarctpehme@et isdotended thatithapréseatinvention will find use

in the food and/or feed industries to remove contaminants from various food and/or feed items.

In some particularly preferred embodiments, methods for food and/or feed decontamination set
forth by the Food and Drug Administration and/or other food safety entities, as known to those
of skill in the art find use with the present invention.

[10]  As indicated herein, the present invention provides enzyme systems for generation of

peracid in aqueous solution, suitable for use in decontamination. In some embodiments, the
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one acyl transferase enzyne. In sone preferred _

enbodi nents, the peracid is selected from peracetic
W@e00d/13326¥ nonanoi ¢ aci d, perproprionic, perbutBeDU82006/047022

per pent anoi ¢, perhexanoic acid, peracids nmade from

l ong chain fatty acids, and peracids made from short

chain fatty acids. In sone alternative preferred

enbodi ments, the systemfurther conprises at |east one

chem cal hydrogen peroxi de generation system wherein

the chem cal hydrogen peroxide generation system

conprises at | east one chentcal selected from sodi um

ercarbonat.e erborate, and yrea hydrogen peroxi de.

systerl COSRRSe ) A5 o et %Lﬁ’é“%tﬁs?tg?ﬁ# 8RS ReFrogghpePEide squrce, and at least
one adydasinsnse eRZyma! IifsdiépREfsredrahBodifenBeMe Rt ADis selected from

system sel ected from oxi dases and their corresponding =
PeracGlify AGiq RERONAPAICISHb PETIPRTCIGY PEFUARQI¢.RETRITRIMI orpRThsxanoic acid,

{dB oA SERISHY SIS FAGHRIdsS 4188520 fiff fatty acids.
peramh dr ogen per%g;(i de gﬁﬁe@atﬂ %ﬁd g‘i/rgtle?n A eﬁgwdl atty amc?s In
some é%%‘%ﬁt’q prefirsdojabodimentsi the systomrfurthoncanysrissamat least one chemical

' : l ucos .
o fORBEASER Sheh 35y 285, AN aBRLERI AL SRTLAEHAREE secrin
systeng gpopsiees af|leash ohe olxindizsloselegtedcfeomisodinimiparearbonate, perborate, and urea
ol ' ranqgse oxi das car boxyal cohol .

hydrog%‘:) hgrz)él,%feblg Snéth% %ﬁ%a&ﬁ%&rﬁ%gg% ,sysée:r? %}ﬂﬁl%er (S:)?F’d’ég s at least one enzymatic
hydroggm perakislegeneiasion systemaaiteddxim agRiasSadndaiéin €orresponding

[ s [ | act at j dase, vanillyl |
b35Sl XA 85 ch RS0 S 38 m  cmorces s st on
enzymaticdneleogen et @tide garedaten sy, RiliteifXhél &8 maAdthydrogen peroxide
erein said the enzymati c hydrogen peroxi de i )

generdlLPAIThERYES A 15t e er@B R SFEEsddrom glpicosqmedase, sorbito]
oxidasel htadse @xid#es,tdhalifie bRidad) Blcdhol ®A&4se ORQ c&BEYKMBase! Pholesterol

.. sone_still additional enbodiments, the syst emfurther
oxidasee pprangsssoxiflasce saporyideoialiptidaseal -aminpsid pxidassuelycine oxidase,
pyruvBexelase b ekt 8Lk, sdb&if olidas! lggﬂﬁu‘?ﬂ%ﬁé’l 1388e oxidase, vanillyl

., enzyme is selected from proteases, : ' .
oxidasgnglygslate oxidescaelaeippapxidesel utiedst, ekadpta Okidgse maythie, oxidase, and

wherellsal@ ¥ Jﬂi?fntéﬁﬁ hgfﬂg)%%g l‘E@xr&?de éeiﬁ?ra?ﬁxg:‘s[g&?/xtgt fﬁgggf ?c%nggr{gﬁes at least one

substrate I's an esters Tn s
suitablergybgirate fowsthe mhlastymeamemet fesomestill rddiions] dneirsliments, the system

song,.preferred odi nents, ,th stem
R ST e O I LTI
one adglifivorial emapmeistretticrodfrem prdteasey,sielinlaisss, amydast§ramd microbial cell wall

froom Li quids rapul es, .foaps, and enul si ons.
deerafl B BT L o SRULES: o 08 i SR T 5 an lcaho
ester. de comt 3ui additioml earbpaiméensg thb@ysﬁdrﬁﬁ?lf&{ricloﬂﬂbﬁ;éééjéﬂl&sﬁﬂne surfactant.
and, a east one

item.in.need of decontam nation, .
In some LG e, G SoTepQMIBTFommPrisgEatEes: oo deleeggnt. In some
additicnail tmbbeinthits, Uhesyisentl @CIAN! b RBlebRA frdt fig8iROSiaRBled, tBams, and
jtemto the systemunder conditions such that the i'tem
emulsio@Secont ani nat ed. In some enbodi nents, the exposing
[11] 0}712@ Ffesa& iAVRRN M d RBvide S Metidds I?ﬁr FHBhBMHARSH comprising the steps
al ka

. ine or_acid pHconditions. | .
of: providing an item in need of decontamination, and at least one system for generation of

peracid in aqueous solution, suitable for use in decontamination; and exposing the item to the
system under conditions such that the item is decontaminated. In some embodiments, the
exposing comprises exposing the item to the system under alkaline or acid pH conditions. In
some alternative embodiments, the exposing comprises exposing the item to the system under
neutral pH conditions. In some still further embodiments, the exposing comprises exposing the

item at high temperature. In some preferred embodiments, the high temperature is about 60°C
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sonme alternative enbodi nents, the exposing conprises

exposing the itemto the system under neutral pH
w@omditsizens. | n sone still further enbodi ment SPCT/082006/047022

exposi ng conpri ses exposing the itemat high

tenperature. In sonme preferred enbodi nents, the high

tenperature i s about 6Q0Cor higher. However, it is not

i ntended that the present invention be limted to any

particular tenperature, as various tenperatures find

use in the nethods of the present invention. In sone

errbodl ments, the system isdn a form sel ected from

ranules nd emnul si ons.
or highy HHoy Heyeyspt ek endidbhe BreseRmYgALaD e 3 56 apyagarticula
tempetf@%! aPRRiRS t@hpSHRFES Bl Cuscih theARthodIf médﬁr@&@ﬁ invention. In some
eroxi de source, and at |east one acyl transferase. In

embocgm?etSpH}et%temsny agpen epleeiad Sioppliawndhigraniles fopmaapd emulsions. In
some & fﬁﬁk&%r@ﬁrfeﬁ%ﬁlb%ﬁﬁrﬂ@ﬁg | thie 8t&hn cB gﬁgé’saaﬁ%é‘st gﬁé Ester substrate, at

per proprionic, perbutanoic, perpentanoic, perhexanoic
least caeibydrqeen aciakidarsaecd, aodet l@ng aphakyl traasteyasec il somgpdrticularly

prefe a te@r?l{;}&?mgﬁtgethfe #Jgfgcf’chﬁrste ﬁlﬂbl{l ?mta%f g ﬁcqg% gﬂ?nsa% acxd

ive preferred
perpropoivpid, peasbuainoie @enpenmaomhpeﬂlemnoﬁryahl@,g peragids maddérom long chain

fatty ag}scigg%? af?eggcn %n grz)%kggoﬁg%éah gag%yo%ﬁ urP pﬁlrnga bon?itve preferred

embodidnts] t‘heahethbtl @mﬂadrlcwmpeﬁémﬁllm bAe cﬁdiﬂcﬂlﬁiyhlmgd‘npeh'bbaﬂe generation
conpr.i S at east one enz e er oxi

systen Sted TR SiTR e Gttt PP G AN A B PG ptpide. Tn some

additi6] bReMaried éhﬂbﬁ&ihfdlﬁs?ﬂ%smeﬂhﬁdif@zmﬁer@,@fdprﬁbﬁ #&T1kast one enzymatic

referred enbodi nents, the sten1conpr|ses at | east
hydrogfrnep%ﬂ’z reeneraHyy SrYen Sﬁlsﬁsa it geidasestang Aheiy eeregpponding

substra®s.eti &nd p %gﬂaﬂﬁ‘iﬁﬁeﬁéﬂ EADBdinSRR KDy sRf g&%ﬁnses at least one
hexose oxi dase ol i ne oxi dase, alcohdl oxidase,

enzymyitip hwdlrigen peridde sotrmtion wstsm sehecteikBompgluease suidase, sorbitol
oxida@X h&ane ’oxﬁﬁﬁg PRYBLE QJ?l‘aLlseo éicg% Coxidise n%l?@er@lcé))gdﬁ%' ER5iEsterol

gfyC|ne OoXI ase gyruva OXI ase anmat e oxl ase
oxidaseapyranpsrcoxastisdacaat oxypd¢ahel oxidaises b- arnm@taatdeomdmt}aslercme oxidase,

pyrqut@r(])é cia% l%}n%?es&ldggey aa?‘l:(?s'il?e c%ghgs%sgfgg%%x?&agg Slg(atate oxidase, vanillyl

I case, oxalate oxi hi'ne oxiI
oxidasen glyubkateemmdawe gwlacztysmdmdadey dricgye oxadate vkidasq amathirte oxjdase, and

wherel e e b Yo RRORpLop SR Bonm@Rik s by oast one
suitabiidubslirare idrsthe tah asmire@thzime! headdidoplicadndihenteabé neded further
compiits P Spri st o oL ar e aid aal B D gAEe geterred
embodiledts] Gt fat WNsP6I QRFHR. is 8638 BBDm ﬁx@téddés@%ﬁ@las@@ @ellulases, and

miorofjef &by f‘*l\‘z‘gg’lé'hﬂl\%g‘%%ﬁ‘ﬁg B st llbaiie spebieBis the at least one ester

substratels hih alcBhlSestdr. dh SHRE lad&iﬁbﬁil ertBbdsAEEs A8 ntdtdtBfurther comprises at
enbodi nents, the nethod further conprlses at | east one

least g spefactant In|Sﬁ%mﬁeﬁﬁéﬁm@aﬂ@ﬁb&ap@@m@mon comprises
deconBRAANEA AR EORanRREd 55 184 ORE AWiR Qﬁc}l/ggaﬂ lE@sI'in thogen In some

contamnated by at |east one toxin and

preferpegh snplpdiments, theriexipriesdeqted| fremblertihmnn éoxmmﬂ@r@ms oxXig, ricin,
scomb?gﬂdetgkﬁ‘lg cfgﬁQf@xBﬂ 'iéﬂ'dcﬂ'tgglntl,%d%y&%ﬁﬁécinsﬁﬁﬂéf ﬁefgrrfeﬁ' e'?nbodlments,

the pathogen is selected from bacteria, viruses, fungi, parasites, and prions. In some
particularly preferred embodiments, the at least one pathogen is selected from Bacillus spp., B.
anthracis, Clostridium spp., C. botulinum, C. perfringens, Listeria spp., Staphylococcus spp.,
Streptococcus spp., Salmonella spp., Shigella ssp., E. coli, Yersinia spp., Y. pestis, Francisella
spp., F. tularensis, Camplyobacter ssp., Vibrio spp., Brucella spp., Cryptosporidium spp.,
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sconbroid toxin, ciguatoxin, tetrodotoxin, and

mycotoxins. In further preferred enbodi nents, the
w@adoios®em i s sel ected from bacteria, viruses, PCIYB2006/047022

parasites, and prions. In sone particularly preferred

enbodi nents, the at | east one pathogen is sel ected

fromBacillus spp., B. anthracis, dostridiumspp., C

botulinum C. perfringens, Listeria spp.

St aphyl ococcus spp., Streptococcus spp., Salnonella

spp., Shigella ssp., E coLé Yersinia spp., Y.

pestis, Francisella spp. tul arensi s, Canpl yobacter

Gior - ST 5B e A5 S S8 tn SBER B ociments,

item iRRed bR d&dontdmihbifid Rl se RICRUETdR haRTRRFHCHE Thtsrics! foRdl £84) apparel,
in need of decgntam nation is sel ected from hard

rugs, CUPFIECELtIcrBPHIEd inftgprents. apd velesipareinsirumgats. Iy peyae articularly

prefertr&éthb&dim MR tfeAool Sl IR M Sm FRREL, V@ RAB18811¥%h, seafood, and meat. In
instrunments. In sone particularly eferred

some gi¥h Harthas preferredh embedingngs, shg bardes ﬂwsmrcf sel¢qted from household
surfac\é§ Qﬁ% ﬂﬁiu@t?l §iglbes eﬁlﬁ&gﬂﬂgal"ﬁggla g)tr%fel'rgd SRR aftddil, the household

furt pre erre nts ard su aces are
surfagge Iaeecﬁeé@tefdr emHateben mmtsmnsaelaks,@nnbwardmsumral boards tables,

shelvfnﬁéfcﬁagﬁee% % Oosns ur%aggga}seag,;%aﬁygﬁ ;@?r?r 1“%) olhn rsrz?\rz]v%ﬁs, and bedroom
areas.c nustinge parpisulagly ipksferred pheraad@e emblcbdlmegtsb deridgdystiiglisefaces are

shel vi ., 1ood prepara n_stor.age ar t.hr oo .
selectfd Fol B4 PGk SRl Heed Brodsing el i e SRS Bhars. ceilings,
walls,) sinle) bBttipg bobrds] aiFplynds] aitembbﬂesahhﬁfsnaid bisats.

iments, the industri al # es are selected fr.om

e
[12] fg@a PP BERUY PRI TRRIEa BrOvides dng % fRgpnizraination gompsing the steps

of: préviging diditerh PRS ofc®icbhtathSnatiml hisd atleadéSne § d}’dtéxh'f@r generation of
boar ds, airpl anes, autonobiles, trains, boat s

peracidjipaqypRusHoBEIOR, SYitapl T g5e & %oswwpﬁ@ BeReidiiRg thperacid in

aquediS GORtiBAI A1 é)%s&gqpé jt&th8 e Serdig B a(ﬂfeouﬁ’ EQWtiGh RdéRonditions
itemin need decont an nati on, and | east one

such thetthe ptefrois @emtﬂmnaé@ﬂ ol wmmbpdlmemqu@e $¥PeUNg coroprises exposing
the 1te3ﬁI 'tc'i ﬁE ds?slfeﬁf ultRy allﬁhﬂ? 6PR;8 m&%{dﬂ%nsg i @51‘3% aﬂ&'ntaﬁ% embodlments

I n aqueous sol ution exposing t
the emoemg@pmxses meqmgdhe itel tatthesystema anderm@tral pﬂsosdmhns In some
. bt i,s_ decontamnated. In. . 0
still ﬁ%xﬂ%tr éa%(n%g)sdlnﬁgﬁ%, otﬁ%r XRosin co%%nsrea e%%osnllg @%}1{% tﬂ%gsye&per[ﬁture In
some ptfened babdinenty, tixchigh péﬂape:mnhlré isaibeut 607Csartagher. However, it is not

. |ternative enbodinent th oSl .
intendg BRI bR TRR R Bl o R st R gy as various
temperatnebistiiraigse ihthsmethods bf thefpiedehemventiadi Eﬁﬁ)ﬁlﬁe ethb&liments, the
exposi conprises exposing the |tem at_high.
systerfhifcs St SIocros Soma G ERPblFeciraath A putisians: i gme vet fustber
prefextrﬁfféiﬁbadlhd{eﬁtd sheadytein EHIPris abicAbedne JSRMBYStratd, tat le§st one hydrogen
pres invention be ljmted t

t d that th
peroxg}%ﬁ s A Past%@ﬁﬁégﬂttmnéger%sg VR FORIE DA CHIRElYRIE d Smbodiments,

the pdradid id&fedtét fbM ﬁ@i&ﬁgﬁcﬂf ptiASnSIS 80N, ﬂ)é?ﬁx%%hbﬁﬂ: Bérbutanow,
some enbodi nent s, essem|3|naformse ect

Perpeptapgicy p%fbpwmgﬁcaﬁ,u pe@?ldﬁ &xads from donenehain Sy acids, @tmeramds made
from Mﬁ)trt EHsEA BRfy a‘?:‘icf‘sf 9 sBFhe BHRARVE g}éferr&ci@mﬁbf HF:‘E}S the method further

onpri ses at | east one ester substrate
compnwﬁ@ dgast one chemical hydrogen peroxide generation system selected from sodium

percarbonate, perborate, and urea hydrogen peroxide. In some additional alternative
embodiments, the method further comprises at least one enzymatic hydrogen peroxide
generation system selected from oxidases and their corresponding substrates. In some

particularly preferred embodiments, the system comprises at least one enzymatic hydrogen
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per oxi de source, and at |east one acyl transferase. In
sone particularly preferred enbodi nents, the peracid
WO 2003a8163 ed from peracetic acid, pernonanoi c BCT/US2006/047022

per proprionic, perbutanoic, perpentanoic, perhexanoic
acid, peracids made fromlong chain fatty acids, and
peraci ds nmade from short chain fatty acids. In sone
alternative preferred enbodi ments, the nmethod further
conprises at | east one chem cal hydrogen peroxide
generation system sel ected from sodi um percar bonat e,
per borate, and urea hydrogeh peroxide. In sone

addi ti onal altern tive.enbqodi nents, the ther

peroxe eraLion syste ec N ISAsP exWaq., (§agﬂt ﬁ) exose oxidase,

choligeteitak] SldoBol Uxedhss S1196droia 8] chdlekas8Boaaskel B?I'ahose oxidase,
correspondi ng substrat, es In sone particularly

carboxyaleeiql opidase darminn acid oxidass, @lisinc exigses Beruptel axidase, glutamate

oxidaQ8 RaRBENERKIdasd] 319&99 BRRGLDXcRe BERBEALLRANYPYSUELE, glycolate oxidase,
sel ect ed fron1g ucose oxi dase, sorbitol oxidase

galacipsg oxidagsyueigass, oxdlaleigxidass, xhadtine axigasro Andwhereie the enzymatic

by 1R 3 SRRSO 5083 BUEAR e e for e

least gmwmzumeoﬂndaémonpmwaentsL tlﬁsm@thgdl ﬁlrﬁwabempmisﬂ&ﬁéca’st one

enzyxﬁgl bf ?ﬁsll % 08 g@i@%h%l: f%/ﬁgz%]l%gt X%%ﬁ% §§eé‘err ?r'gg?(glgben S, SHhe at least one
enzyrox lmmted,lﬁrom qseteamaimyhs@x cdhﬂzfs,es,)eﬁndtrhicﬁﬂnﬂ)@eﬁasﬂl degrading

enzyrgg;stfgx%g%r )ér}a 1ve %%n?&eqf 1 %ﬁgg gé;e? %%E’gteerlg tan aﬁ:ohol ester.
In sorat hdditiah&l dnsodifents] thb@ﬂéihod)ﬂﬁ't}ﬁﬂ EdiBrisdst &het dheOdtidfactant. In some
quo%%n%vg t.he method further %fnprlses at | east one
prefegfd § exs, decontamiation 4PPERe dessipminating ilggpscontaminated by at
least ORefoR T HRY/GNH MHsIBRY Pathdgd. Th sbRRSrefRREd %ﬁﬁ%ﬁﬁnérﬁs the toxin is
sel ect ed fron1proteases anyl ases, cellulases, and
selectgf &rogn pefulinam) tosip, pn@ézgmsat@p(m}, riging ymbro;mtog(mlguatoxm tetrodotoxin,
L
and rxg{f%gx?lg,t em%;&g%qglbfggﬁh%me%o{ag?é{t tﬁ@ggthggﬁn g%}e%%%ed from bacteria,
virusesgrHui.rpantsites; tand prienholh $Qm¢ h@tlcw@dp prefemed embedistents ¢he at least
A f
one pgﬁ'l %ﬁx?%%@‘ne'g%efigl%&g O'Ezc?l?:ée dec /ﬁp %;@B&ét‘dnfm sep-, C. botulinum, C.
perﬁmgemaﬂwmuespmﬁtqphﬂmtumw hﬂnvepmcandlmppaﬁalmmﬂlaapp Shigella

ssp., B ﬁC '&f"f’lagﬁl?got %ef) tzﬁu r[c{ngzseéa spavr,],t EE tg qugns[z %‘ )(l_}z&(ﬁcazr ssp., Vibrio
spp., Bczzm’ﬂn oppl , Copptospoeidiuratsppl, Giarded fp}d,d[’ﬂ:?lasporcaw and Trichinella spp.

urt her preferre iments, the
tn sulf$6ied St eteired Bmbiinihis. B hGh i o Chifep HR B aatighs selected from
hard fiefad&d, fatsrics pfoddPfde@)Eppaltdl, mgHRafRitd, tGiiley, hedia {Rtte@nts, and
enmbodi nent s, {he at | east .one athgﬁgn I s sel ec

ed .
veterip B PRty I fapme PRTcult i PaEaed SBeiR RS P, eslected from

ﬁ'ults,bﬁg@{db[&i NFisH;sedfBbd, dndGREE, IhESthe iR fiSBRr preferred embodlments the
hylococcus spp., Streptococcus spp., Sal nonel

hard syé%lces apisglerted feam hous;gho yrfacesang mﬂgstgglrﬁurfaves In some particularly
prefeR&S Ex'nﬁodlﬁfe"i‘x%c uREhdiRe RN surficesard @l&f'ﬂ&i ﬁ*omqafﬂﬁgﬂ QDAL REps, sinks,

Ss Vi brio spp., Brucella spp., yptosporidium
cupb cu@mgr‘t@p@ssﬁgbles @é\rlgg,ggp@pgpppranoampragq s bpthgoom fixtures,

floorsS Qahngﬁ v@%ﬂsl dnd HArOSh REST 84 E&te ?Qﬁ%gg?ﬁ?%%enteﬁ%ltbﬁﬁme

decontam nation i S se
embodlments the industrial surfaces are selected from food processing areas, feed processing

areas, tables, shelving, floors, ceilings, walls, sinks, cutting boards, airplanes, automobiles,

trains, and boats.
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hard surfaces, fabrics, food, feed, apparel, rugs,
carpets, textiles, nedical instrunments, and veterinary
w0 p@unsazent s. In sone particularly preferred PCT/US2006/047022
enbodi nents, the food is selected fromfruits,
veget abl es, fish, seafood, and neat. In sone stil
further preferred enbodi nents, the hard surfaces are
sel ected from household surfaces and i ndustria
surfaces. In sone particularly preferred enbodi nents,
t he househol d surfaces are selected from kitchen
countertops, si nks, cupboar%s, cutting boards, tables,
el vin oodmgragaration storage areas, bathroom

f
DESQWWQ& OF| BH $gs, walls, and bedroom areas.
131 | !F‘lgiQQQ R8Vides Yl Raby skﬂvﬁﬁgrtﬁ@gnﬂjrﬁﬁfcﬁé’édeﬁﬁlon of perac%e‘uc acid from

di ments, the i'ndustri surfaces are sel ected

hydrogmaemxm%pqrgarépgatg feed processing areas, tables,

s :
[14] h?%\.g'é nggf)?ipqg a;?lg ﬁl%dgﬁg‘% trﬁgs{:ﬁéﬁt&% Q}(ﬁeragéﬁct éd?@ from glucose and
PTOP}'MEB'CDE%RE@HH ON OF THE FI GURES [13] Figure 1

p i des aph _show nag t enzynatice enerat i Q
[15] p%‘? ucrg?;l Crgggfl’ea fgrr%% \F{'%/oa%gggﬁ 531}%&10 gerscéert (501 ﬁp { ee different
tempe[rém}esF(Qgt(Ee4(ECpamd/66%&).a graph show ng the generatl on

eracetic.,acid fr | ucose Iene
di é£ 8r0\t1_dL%s] aﬁraggnhgwm% edgg'?'g\y é’?a%ﬁ agg \}mtﬁaéls{'eﬁ%se enzyme to
produgeﬁeﬁc&tnlt@tbdqﬁer@&at@c;ﬁﬁd,c acid at three different
tenperatures (21C, 400C, and 600C). Figure 4 provides
a graph showing the ability of the acetyl transferase
DESCGRIFTEONCOR PHECEN VEINEIONat ed peracetic acid.
DESCRI PTI ON OF THE | NVENTI ON [ 16] The present
[16] i dhemretsnt presntipesPranidas Aprenzy st isieon shatefficiengytgeperates
peracgl%‘ﬁ{:ﬁti%? uk€ 'iﬁg%drﬁaﬁ%éilofnoa{pﬁfﬁ:ﬁnbﬂs Ciﬁ%ﬁ@ﬁ f@(ﬁé}hb&nments the
I'tcations. In preferred enbodi nents e present
presenhmefmm@lm ppe\ydre systenythab ppmprisecampstes subsiraie st lyrdrogen
[
perox%c;%;%% gt Z%aes%‘ ogo%@gﬁgns‘}?{a?é lﬁgv{ve?ér}?eﬁgexl&%ﬁég{aﬁﬁteﬁ?%e present
lnvenppesberitmltnd empletmebe akidyias edytp@rqmd &cgt,imrmam,oicascidnqs well as

perac??gs k} ri& ﬁ}%ﬁ‘ (%nt?nm ids ggl: glgfé\T%lgegaixraPr}sgﬁég (use in the

presenh'nwaﬁt)loiﬁ.l Ilmdeeld;,ea vanéthe;frp”eeasﬁdi finduse tih olie pidﬁdﬁleldveﬂtlon In some
.variety of peraci,ds findg use in._t resent in ent

particifiebp i fBisp Reogiigntsr thecoeia St SAERRASs i Loy GpE prtactant.

In altérmaticely ﬁ@m}fécﬁﬁﬁbaﬂlmﬁﬁﬂth@g\ﬁeé’eﬂt ird@ing@idh-prbitides at least one wild-
alternatlvelgb&referred enbodi nent s, present

type RYRYHEA G B ITaRRCESC| TG ProsREr wwavgm%n&ﬁ dpRgicular use in

deconta@himfondiayblvih@ St Ried&eictyl BE cREBRANAnd BYRBEIcANwatfAeS materials, as

particular use in
well as for general surface cleaning and decontamination.

[17] The present.invention provides numerous advantages over currently used methods
that utilize peracid for cleaning, disinfection and/or decontamination. For example, the
present invention facilitates the rapid generation of peracids in situ. In addition, the
careful sequential addition of ingredients, peracid extraction, and removal of enzymes by
filtratlon typical of current methods are avoided by the present invention.

[18] While straight (i.e., undiluted) peracetic acid is useful for spore killing, it decays
high levels can be corrosive, it is a biohazard, there are transportation issues with the
chemical, and there are limits on storage capabilities. Likewise, hydrogen peroxide is

useful, but suffers from similar issues as peracetic acid.
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decontam nation involving a wide variety of chem ca

and biol ogical warfare materials, as well as for
w@emensd2exur f ace cl eani ng and decont am nati on. PET/U$20061¢47022

present invention provides numerous advantages over

currently used nethods that utilize peracid for

cl eani ng, disinfection and/ or decontam nation. For

exanpl e, the present invention facilitates the rapid

generation of peracids in situ. In addition, the

careful sequential addition_of ingredients, peracid

extraction, and renoval of %nzynes by filtration

typi cal of current nethods are avoi ded by .t he present . .
1191 | hsrizsatiElic o BoLon spgRos iions andmeghods ey présent invention
proviB@hafirb€s fightfidaht H8PinhgdsBv R RN UskBGolvent BaS foactive

hi gh |l evel s can be corrosive, it is a biohazard, there

chemgiy decondppinants. Semeeliysapdrentagesdinededhe nanccauRide
chara@{e‘?islti!c@o?;%h@%\?éo%:é%‘%e& @H%?#lé 'rsgétgﬁr \Ayﬂigﬁfﬁ’}lgr@s_d}%yt%%%?ely use the

peroxi de is uSeful, but s rém sim I Ssues as
systepewitbevt feanof injptwjo temssivepntheireqiipmentdrithe iepvironment. In
additRATRRSE i 81800 1BEIBALPLAleh S MCSEMM BURIL B casil

provi de nunerous sFgni | CANt hd@antag S over curren?1§
transpeyrtet, seby tntisd amddequae the/esecbbmush dgssceaton theam maditional
demn%ogﬁngﬂjtgpﬁﬁxpdvantages i ncl ude the non-caustic

CRAMATL B PSHICS of the aqueous- based enzyne system
[20] WFuetheahbreywithseiditidml ariteldy, ther it A@esd & edlledt pdWddécontaminant by-

proauioin Sl 1 B 15 T AR wrodlerddiBre. The
peracidodicoinposds Spuhi@Bousts td 4tRti€ AEMIBR pdSibRIFRcRY, Bo®ad Which are also
easy. to use, .and require the use of nuch

: t%gngf%grted, e, . | : :
biodegadablya ety maracid srACFItioNAN VirbtoRiah desbTSoM i fsgymatic system of
the preddk invéhtiBEIiFBEfrabld 4t i AHEH sABRthaiRIR[IS chérﬂﬁ?ﬁgén@r&@ion in

n

need to collect post decontam nant byproducts. )
solvents apd sequires pauch Jessacl wne MaErayer, gneyrbatis astization of hydrogen peroxide

has a sRYAET d’lﬁﬁligap go%ﬁﬂﬁ AhadaE of ERSyRE haN Mol RGA ARBIBAirol the peracid

spont aneou adetic acid or propionic acl
lifetim¢. Intadditioar sineg bysirbgerdpgyosidathasa pbor diclfilifpcthgaisel of percarbonate or an

_ : . e B L NSty
cau ISRPEADLBRSER SSEHL S SRS, BB FIANFRS g e
assocratarhwih hgdragen peroxadst. iThe ushefiparasrbgeatey atdther hydrogen peroxide

sl vents and.r i res .much | ess.vqlu r eqyer. .
sencrifi Fath P TS o0 ar 3% He SR g in formutasion
compsn@its.eIn soienprefdrrddoh udiments athe foteul bte@nscfongpiisy lilgredients that are
. .activation n al so control gﬂe eracid ife]ine. I n all
inactS i 5 Vater YRGS G elier PP Tiaese IRFBPIaLiES pro especially
suited fof ®einigligilorsd totheepdy bonateriaRito d8 deepHtralmmd, fdindulion

resent stem cj rcunvents thi robl.em besi des . .
comphiiTiay ﬁaé wi%@dﬁggﬁé@%@e@a@ BEPXifie APt Rl et veness. In addition

to fin@iaE @k d1iquias, tHs enBimPEystadi BO NR! Fesedf irVehBén AKE TRERBe as dry and
er oxide generatin COQ@§$nd, i nstead of hydrogen
oy

compag REQRUELS, 2F 3¢5 ligstestss © 05 Fict Jhos, thegprreang invsAtion provides the
desired flexibility of formulation design, such that the formulation chosen for use is the best for

that application.

Definitions

[21]  Unless defined otherwise herein, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention pertains. For example, Singleton and Sainsbury, Dictionary of Microbiology and

Molecular Biology, 2d Ed., John Wiley and Sons, NY (1994); and Hale and Marham, The
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conmponents. In sonme preferred enbodi nents, the

formul ati ons conprise ingredients that are inactive
wairao7i13163 i vat ed by exposure to water. Theref oOPET/USIve&@17022

formul ations are especially suited for being tailored

to the type(s) of materials to be decontam nated,

formul ati on conpatibility, and the use of additives

(as needed) to provide optinmal effectiveness. In

addition to finding use as |liquids, the enzyne system

of the present invention also find use as dry and

conpact product s, as vel | 48 gel s, enul sions, etc.

Harpqrr](:gg zm‘ ]qut rnggve fr’l Ven Ia?prt]aa é%\é.hld }I% R??%]gtsplr{) e those of skill in the
art mﬁpa 241 BRiHRBS S 61 ﬁaﬁﬁ Bf thel ténﬁsh@seathe‘ Rledtidl Although any
ication. Definiti ons [21] Unl ess defined otherw Se

methqdé raéii materials sigdls ioF aquinplgniie] thege deseriredrhpseinding weeriethe practice of
the pr&%\’l?mtvgﬁtloc‘nﬁ‘QFe BRAGHMnBRo 89 P aYeerkdﬁé QLB edNe e Alcordingly,

|nary In the art to Ich this rnvention
the teypasy defined impendiatglarhslay asi mgtrecfubly damlsdmysbfﬁr«ynce to the Specification

asa v@gﬁ% Lf\?g(}ﬁ e{d Mrg n u%%%@éﬁﬁ@@%ﬂ%% 'e'calﬁl ée' 1%%1&@@ (tjhe plural
refereibe tmleys the ebiaep‘earleaﬁty indicatesi mhermr ylnte‘ss Bﬂmhwg;y 1nd1cated nucleic
acids ?.rﬁrewerg{t?npf rfttetﬁ rl]‘i %t iennge“}g Eil%ﬁlerzt?tgc%g\lélfrggo t?lgs %‘Vng?s ?rﬁ wrltlgen left to right
in aminerto®attoae olrlbntaltlenJ my;m@mvelly It/id; td‘llﬁmtyi‘deed’tyomﬂiahﬂﬂ&rﬁﬂﬂnon is not

llmxtega &9 g{elrgalﬂsl Iarlr?glg oﬁo ﬁ@?fﬁpval 10CP{S, gn ?eatglf}gg gp Cr Iaset[;jnese: may vary,
depentliijonQRie cbitexhey arenadd Boithedofaril iNRhe kit al s are
descri bed herein. Accordingly,.the terns defi ned

[22] ﬁwéaﬂiltsfl%qdﬁhﬁte?‘f&w ﬁ’raé“ﬁib‘?’é“’mﬂr1°?l lmitatiom giyep fhroughout this

A spemﬁc%fn%ﬁ @MEdés‘évEgeloa@? Bl rn'eﬁé‘et.l' 12t fond aéMT%'u@h ld%e?‘hunﬁﬁlcal limitations

used herein, the singu terns "a,
were gxprpssbiewriten pengim Evest @p@m}@l aﬁmeggaltlwe,mém@mn throughout this
spemf%aﬁ%fl Ly 1ﬂah§@5€f§y ‘Bﬁéh%& %ﬁi@ncé—l’rﬂrﬁﬁactlo%t he fﬂ%él?hl her numerical

I ndicated, nucleic acids are witten [eft to rlgh In
limitagjons we® exprésslyt wriftemhergin. Hyenohumeraal vnge givenghyaughoetthis

specxijicgiglglééﬁllrxhﬁgnae %:?er??a{}gw%g nﬁrﬁé@?&si%f%r% tﬁzﬁt t?fl% ﬁﬁthm such broader

numerlclaleanigeo As 1f$uc|lmt1aﬂrd>wélt monérical hmgpamterq:a.ll axpressly written herein.

t hodgl o r toqps and reagents desc
231 ReOBeT g B BB anarenL s o R AR IR Of iR any thing tha
needsus &d dbyoﬁdihﬁﬁﬁtdzf I8 i6i dt intBndddethar the ik te litited to atyepdteicular thing or
that e er i mum numner i tation given

type of jitegy, afrw & I pupe F{né’aﬁ%ffm% %r Hierads apard surfagewhile in other

embodiaiERits, @1@& itérh 1 4@kl omoﬂhfngs Ualyet AdvEfiofdl BBiHodahents, the item is a
Ilmtatlons re.expre wrltten her ei n. Eve

textilay by e FHRET SR @é}m?qtfntﬁ%\ttmﬁs yrssein tbﬁm&elgﬁb%nd/wegermary fields. In

some PRAEHED ERLLGMM, the 1&.% V@@sﬁé%)ﬁn@hﬁﬁ@ﬁt N TRfth&ambodiments, the
imtation, as if such higher nunerical limtations

item iqaped imdEAOsRAIAti R (e-aRadre FenrwRysERENAY B FRIRS. cats, Piangre ships, etc.). In

furthe® EMBBARERY IO Hrm!i D LiSe SiRGEfckd et $sbdMrld/or f@G&Ms ,§Y&Hhding but not

narrower numerical range that falls wthin such
limitegte mpat, meat by-products, fish, seafood, vegetables, fruits, dairy products, grains,

~ baking products, silage, hays, forage, etc. Indeed, it is intended that the term encompass any

item that is suitable for decontamination using the methods and compositions provided herein.
[24] As used herein, the term “decontamination” refers to the removal of contaminants from
an item. In some preferred embodiments, decontamination encompasses disinfection, while in
other embodiments, the term encompasses sterilization. However, it is not intended that the

term be limited to these embodiments, as the term is intended to encompass the removal of
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nunerical range, as if such narrower nunerical ranges

were all expressly witten herein. [23] As used
wheeoais3263 he term"an itemin need of decont anP@EUSIING047022

refers to any thing that needs to be decontani nated.

It is not intended that the itembe limted to any

particular thing or type of item For exanple, in sone

enbodi nents, the itemis a hard surface, while in

ot her enbodi ments, the itemis an article of clothing.

In yet additional enbodineq& the itemis a textile.

In yet further enbodi nents, the itemis used in the

nedi ¢ and/ or veterina flelds,lns referr )
inani afﬁ@magﬂs’ eRaels mcg%aalscafl@rreatﬁ% U Fubesieral fingal, viral,
pnomjekgher enbodlnents the itemis used in

transport ation roads, runways, railways,

[23] t Agiuged berging thepteaﬁeélsusfﬁttw” refegs 1o, tha remeyyal w@ gontaminants from the
surfacgmg Nl Be i tlbﬁ roﬁnkrlﬁxé# Hkérebéseér? Heafrat& Jﬁ@ﬂls It is not
and/or feedstuffs, inc not |n1ted
intendgd ghat e preseii daeentiph hny@faifto@dy padipadarishieface, ﬁtem, 08 contammant(S)
grai ns, baking products, silage, hays,
or mi g#%égﬁgg%§8L(%deed it is intended that the term
[26] eﬁ@m&pﬁhh@retmyhﬁ team“stealizing” sefietsablthe kidling of all microbial organisms on a
Surfacgecont am nation using the nethods and conpositions
provi ded herein. [24] As used herein, the term
[27] " dsased hefeig theoeimrspaicd410 réfes to e]mkﬂlhngaéf microbial spores, including

t f it f
e B 6 e o L8, e ot

effectiv@iih @réventihid) gérn€ifRsl oBspbses, adreell @ RO COMIPASIEBHAs that render spores
sterilization. However, it Is not intended that the

completelypopsvigblf-t ed to t hese enbodi nents, as the termis

[28] | AkaREeHelem, %@Hﬁ@sﬁa&é}ﬁ:maﬁ m‘f&'l%l@lﬁibWﬂﬁd‘%lﬁCldal” refer to
cont am nant S, as wel |l as m CrObI cont am nati on

compqsitions thafetl &aptgpa funglyand virpses) requaqtlcyﬁgv The gern “l‘[l%?bl(:ldal” refers
to conﬁ?osﬂftﬁ)g the"ifhiBit éfr!rt? %rac»:\]at% 'i?f-ud/gi‘ ?étﬂTxfcgt%ﬂ ?g ﬁicﬁ% \%exﬁifxtng,:includmg but

renoval of cont romthe sur
not limited forbwcksirial Bmgbrvikises, ipngjoeda, mC&t:mg@n t he sur f aces

Of I (13 ’h E
[29] | r/}&\;z é}rst ereLrI tlilesteplflg E%o&a[b%?aqwar tq{m% Pﬁtl@ %’?1 (nrostiat g rrr]efer to
compmtlwrthatrmhﬂmttbs grevthrandfop bqﬂldatloh) ef bmmvae, dungi2a&id suses,

« St
respectNEP B S hitip aPtBl B0 o FeumEosiicr i iy iy gpin andvor
replic#torusfethyhicedorgatibms tiaclndingiat noi Halited tebasterid, duidigviruses,

¢ kill.i,ng of mcrobial spores, including but not limted
protozog ?’ﬂﬁg‘ﬁt &%d bacteri al spores. The term enconpasses

[30] conrnsed heweiig thd@imaaeylafineferdsét réforsib @enkyme that is capable of

erm natjon of spor.es s wel | hose conpositions
cataly g 1PRH A h ghsPuts indhpfasmation o RRARCIBAE highgpopys gf peracid

suitablefo? bpplidaliend SudMBas ki, bfdatRing, and UBBFEHAS! In padiéhlarly preferred
"viricidal" refer to conp05|t|ons that kill "bacteri a,

embocilm?@ts themeyl randergse enzypiestof g presey ényeatign produce very high
perhyd i OB aeRY sis FRIRT $he high perhydrolysis to hydrolysis ratios of these distinct

enzymes makes these enzymes suitable for use in a very wide variety of applications. In
additional preferred embodiments, the acyl transferases of the present invention are
characterized by having distinct tertiary structure and primary sequence. In particularly
preferred embodiments, the acyl transferases of the present invention comprise distinct primary
and tertiary structures. In some particularly preferred embodiments, the acyl transferases of the
present invention comprise distinct quaternary structure. In some preferred embodiments, the

acyl transferase of the present invention is the M. smegmatis acyl transferase (MsAcT), while in
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to conpositions that inhibit the growh and/or
replication of any m croorgani sns, including but not

WO povirt183t63 0 bacteria, fungi, viruses, protozoaPCT/US2006/047022
rickettsia, etc. [29] As used herein, the terns
"bacteriostatic,” "fungistatic,"” and "virostatic"
refer to conpositions that inhibit the growth and/ or
replication of bacteria, fungi, and viruses,
respectively. The term "m crobiostatic" refers to
conpositions that inhibit the growh and/or
replication of any m croor &ni sns, i ncl udi ng but not

l[imted to bacteria, fungi, viruses, fprotozoa
alterngtivaeapipadingents; the ale’d}arﬁgera%eela ajyepiantp! thisecybirsrsferass while in stil

furthek Eé\'Bééi%éi&%se thd &y8 trindferad® i BotABlok bAkhik %cﬁ%%@fe@aééf In further
cat al %élng a reaction that results in the formation of
prefersagk gmigdiments, amgmomesigrydralasede eagineersd ta ptaidce @ pronomeric or
multlrgpx‘% E%eﬁtﬁg‘t ﬁ’ Eﬁ%tglrs %1 : égﬁﬂéi]%%s% ?Jét Ly ecg ’thrﬁz&ggmal monomer.
Howeveér itds ppt mtmdsd ehaasl@ preggptrisvenfion he lipritssign this lspemﬁ«p of smegmatis
acyl t@ﬁ&%ﬁa%g sY:ggéx)rf' c eof Ii]l¥1d rag I1 Oanoferzgse hX(gjrr !e%lgilcghpn%a% X Sof this acyl
transfehaset ilmsdme mma@ﬂya;heﬁeﬁddmﬁmlhnymhs lacjzlatﬂmfefmre mﬂ& wild-type M.

smegndligoe FlindisSe dRblcSed ot adBRbd I WRIB5/0 5878 icorfitted herein by

refereﬂéeeﬁxafst entifst§ NI mmaﬁleerﬁdrtareq:&tr@crulm)dpﬂyeri’awemgocﬁmhtsnﬂie acyl

tertjary ucture and prinary seq e ce. | o1
translggae e AR HE PR FROM S5 JErRAELIog e dg5g) described in WO
osmsévsmsﬁ 86A8 &&orefpahmlaqu&%euwmwnﬁen@ QHPWh&fht comprises the

stinct rlmai_(andtertlary structures. /I n_sone
f

substlﬂg}qnl Vel v[sﬁ,c tsteed tonpssainas ﬁhes“SQAh\é vg&;}t” or “variant S54V”"),

[31] tAANREEHhARES R ke RiIBRRPT refdtY %‘M&Br &%@?ﬂo‘f&ns or peptides that are
di stinct quaternary structure. In sone preferred

covalentlyorinasrfoyalenty asgogiated anfk¢dsiasa complerinpsodution. A “dimer” is a
% BORAAE #38e protei d
8 G SRS RO Profing BP BOFRIAS, Zlbimerl BORLAL Me proteins or peptides,
etc. As pagrshercias éoc'ptsmar”\mfdram a pfultimesofzigiht Hrmmfcerpame@es.
I ld S
321 M5 el el i REmr RNy TR Sedntfe Ridulaions” refer o
compbsitidinethatpfird eser mdheard)mjvalreﬁ tlsdesaedmompamhcts ftkmdnmhaste be cleaned,
nerLKc

such 45 T9GRE TRat- oaChBOEr Oy POTY AHEFEPadE RGP i (soaps and
creamis}) @eedli (9 buhiwashey) toithpasizapstes The terh enboipasstensieshatehials/compounds

esent nventl be limted.to,thi
select g e BEben o e AP EL RS Jesh PRLHE 15Fm(a) the product
(e.g., BEYM, %élagl‘iﬁﬁre{:\SﬁsprﬂﬁEoﬁp@ﬁtlf)ﬁ)@ ad /AP a6 i &fmlbcmusora@wbmpauble with
transterase. |In sone artlclarly referr

the acy] ransferash and ther %R?Q’Fneﬁ Ased gy ths o Oﬁrﬁl@ni]d heyspegHie spfection of

cleanih a blﬁoﬁ%teﬁﬂ'slafef&amenﬁué o} @58 daih HeSGHARE fteinor fabric to be
056782, incorporated herein by reference in its

cleanggy flmi thedesirad Sgrpeokithe sompopifien far tF clrsaingcopdiions daging use. |
[33] erf@l@QéI%%&helt H:?er&}@éhy t(:E) gﬁélﬁf)ﬁ?l’?at 'isss&?ﬁ@ f&f clE;t}ﬁn% bleachlng,

vari ant enzynes or homol o di scl osed descri
disinfegtings podlersterilizing soyebirst andier surfage-dit nsymtﬂnéﬁ@ theg éhe terms include,

but ar€ %Pﬂfn%@ S det‘érg%nf’ @(Kdiﬁ&tl&%r@.rg'.,slﬁﬁu& Qx?d/o; solid laundry detergents. and

fine fabric detergents; hard surface cleaning formulations, such as for glass, wood, ceramic and

metal counter tops and windows; carpet cleaners; oven cleaners; fabric fresheners; fabric
softeners; and textile and laundry pre-spotters, as well as dish detergents).
[34] Indeed, the term “cleaning composition™ as used herein, includes unless otherwise

indicated, granular or powder-form ail-purpose or heavy-duty washing agents, especially
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substitution S54V of MsAcCT (referred to herein as the

"S54V variant" or "variant S54V'). [31l] As used
wheeoeis5263 he term "nmultimer” refers to two or P@F/ES2006/047022

proteins or peptides that are covalently or

non- coval ently associ ated and exi st as a conplex in

solution. A"diner" is a multinmer that contains two

proteins or peptides; a "trimer" contains three

proteins or peptides, etc. As used herein, "octamer"

refers to a nmultimer of eight proteins or peptides.

[32] As used herein, "cleanng conpositions” and

eani ng for i ons ef e 0 _compo i.tions that
cleanip (F1eTRSE 1 Op b BF LRI BT RSP P SIS Srissially the so-
calledi HeQﬁS‘B-dh@f igl(ganydypestEuid Fideabiie det@t%hﬁss hakP8isR®hshing agents or
| enses, er solid substrates, hair éo anpoos), skin

light ctt’@béﬁéwaﬂan& PEHE)esPedalbnthor ot hrdisheoaming binsastaghipe dishwashing

agents; ﬁtﬁ:lucir H% theSVdR RN QW%%ﬁla?rquMEﬂ faleARAPRURH Rousehold and
Sel ected for the parficular type of cleaning

institugionplosses liawid sdesningcrndrdisinfeeting pgenss, indludipggatibacterial and-wash
| |
types, aéé,éllt%a% bd§'m %%e@ déHtux%Q:?ea%nF 8, g\nﬁ?ﬁ %#%P%I%ay?ﬁods%hmom

coﬁpos fon' 15 CoO
cleandrs;dagf @.aagneoa Aok balh-emsem zmt(rgelsﬁggﬂfoiam batles and metal cleaners; as well

as cofAAPARLILAN o5 SRGEh EhSiuEL BRI 00 Ohof) 5ARL ALy v

FoR M S are reéa onsi g
[35] t As Lfsad haxbm the 'eemns r‘détaxkgenbcdmpdsmmi”mdé‘detemmt fchﬁmlatlon are used

esired f .the co ition for the cl.ean
in refdigae O By Mhich A BRCRER NS iy R ar ey o Sregleqning of soiled
objectdsTn sbﬁ{&)mfdrte@rbnﬂiibaﬁmbﬁts sthié terth fsaised ireRfirdtke to laundermg fabrics

andOE GG - BT SrETEHISh B A RALVS FEOPQAES, 8 e refers to

other @é&rg@hﬁ S dsitibdeafted o SRLLABRE, cGREMOSL! (NS dighvehshing
and/ or solid | aundry detergen s and fine fabric

||
deterg@ets } é’enfrt@t ifendeddhatithe éreéwéamfﬁ@lop&emmd torpdy pagfiqylar detergent
formulstidn®r o%lnﬁﬁﬁltlo‘PPﬁQi’ee& gt ﬁ%&n@é@thﬁ?fnae{ddm%yi RRSEE, the term

w ndows; carpet cleaners; oven cl eaners; bric
enconfpasssiseletargents gist conteisf ekactents, tinrbferesa(s), éydm&b'timms oxido

reducﬁ%%éégl?a% gr;lﬁ%aé:?l?inlg%ehtsaﬁle%l%gct% oq% gagﬁﬁs'@{aage%tgélad fluorescent dyes,

ean
caking gnhébimrs,i madkineagantd, essynat mtmmzre, antidkclahsdandysalwlilizers.

[36] g%&esm%@@ %Eareflrg) Ho t?}{ﬂb o A R0 Sce l J}ﬁg‘ y X?SBB%{uX\@ 8 géfn q tP detergem

especl a eanl ng
compmﬁcbmi-foobl‘aaairig haud ﬁmﬁz&:emﬁm asg'lcmge,nﬁaslls Bbpbaih a:lnkl;kﬂt;hem fixtures, and

. |l ed h dut H d
the 19EP §80h EpPE TRl B a0ed 24 vty B g g B Umiied to sotias,
liquldlsidjﬂnilsﬂws}etdl shwashi ng agents, especially those of the
f hi ne d h t
137) | §d et Rt R regae fé%:e)gil{lg@?@ﬁﬂ'ﬁ i alt Yoy g gpmpositions for

cleanihf e ifcludR@ DUt Abt NOKEE ROLAnARH ahd BhhidUblANal use;
[ Tquid_cl eani q%aand di sinfecting agents, includin

"n g
[38] adviusad feveim [ARisrlcaning sqpRasition”asfrnty alhfogms of detergent

comp&RESAVRS 'Efeﬁnm%%ﬂtk!s 1rﬁ;‘hﬁﬁﬂ§5§t ndt ¥mifdd 16 2§R8h1as, hﬁfmp% bar forms.
bat hr oom cl eaners; hair shanpoos and haiT-ri nses;

[391 shewsed ferein, sk tilsarfarathyoremifabtieslas oredbasetaple Sberganyl filaments
sultabfe:ft'og :cﬁf_:l‘ﬁrlgi%ﬁQH %t {léeaa[s }t%?%éé %@eﬁ‘skrm %ﬁ& noﬁ‘%%h\fg&lén?he term

encompasses yarns made from natural as well as synthetlc (e.g., manufactured) fibers.
[40] As used herein, “textile materials™ is a general term for fibers, yarn intermediates, yarn,

fabrics, and products made from fabrics (e.g., garments and other articles).
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[35] As used herein, the terns "detergent conposition”

and "detergent fornulation" are used in reference to
wOorRoorases3 whi ch are i ntended for use in a washpaEUS2006/047022

for the cleaning of soiled objects. In sone preferred

enbodi nents, the termis used in reference to

| aundering fabrics and/or garnents (e.g., "laundry

detergents”). In alternative enbodi ments, the term

refers to other detergents, such as those used to

clean dishes, cutlery, etc. (e.g., "dishwashing

detergents”). It is not |nténded that the present

invention be |inmted to any particul ar detergent
[41] f SYSHSEA PP S fatsismsasPpRises anydiestle material. Thpe Abisdntended that the

term didphss g?'a‘iiﬁin'eﬁisoﬁ's Lol as Yz{brfcﬁ ARTHLHRRR, nbSvdveh %aterlals, natural

enconpasses defergents that ‘contain surfactants,
materials ﬁl’s’lﬂ@ﬁ%@@?ﬁalﬁh 9@4’1 ahy pther tersilammaterieki do r educt ases,

[42] bujd dé%& %ﬁrgm Q%mg'cggi$ghﬁle "%§%§ I?ha%%%&g!n?;)? ’c091|p8§199n materials

agents a "lI"Uoresc yes; rng in
do notrmdkcmgleaageymsnc actpvityeofdtbe hejd ttansferasato sm}rmm:sentahni the acyl

transt‘ér% ugl Aot% eghvel as cles1red Hsed%rqgr&r?e{l Nsd h%uaitxona. e%pelg ch ncileamng

ace cleaning (R
compos‘.imsm matermrlnsark@xemlphﬁed hgddstaul Hewritrafier.es such as
floors e ba dktc%enﬂxtur,e

31 | Kb ﬁﬁ%‘i}i‘?ﬁ' oL syl dragsistase sy SiRjers G the quantity of
acyl ttaﬂ@ﬁewile REzyIHE nBssdry b h&ﬂe\kﬁths @htﬁﬁatld aai:l/h@'&equlred in the specific

n 37 d herein, "di shwashing
apphce&% T8 Péspntsinirghin; ok g?“é‘r"ﬁﬁ“f%““c%fﬁﬁ 1 35peaingd by one of

ordindry %Eﬂl MAhel bt a8 ard PAded %"iﬂaxﬁf%cl%@i sbéHQtst tﬁg hRicHARHLAhe variant

and liquid forns. [38] used herein, "fabric

used, heAgrmirg eRATSALPR:i 18R queéﬁ%?@nwltm of the icapmecromnagision, and
whetHEP Hmaﬁid anﬁ? (8l gleérﬁﬁal Béy fcaﬁabbﬁaon idYeltied) gma Leﬁe n@é

l[imted ranu bar forns.
[44] us“édJSIaéhemn, np@af@bm@clemn@p@np@smmeémnfuampassdlar@mface cleaning

comp&‘ﬁjué)nsaﬁlsim%lﬁ% r(:bgl§re§ltl%9§j AJr‘ }soﬁﬂieél&é cl%%%??hﬁlgég Yons (e.g., oral

conversi on as yarns, woven
cleaning gompeesitiohs,lsienbwe cIEhmnge:pmpemlonpasmay«apmingmmpositions, etc.),

. u n et|
and o AN BRI oabicdBr e in 8 pIbARI Fobr f8bSon ¢ et e
As usedhereig FsXididngclyanieaki| refeey 1 d c:l’renflcdi ahs, hay alle”lcapabllity of bleaching .
e I ale arn, fabric oduct s nmde .
The o fiifh g ehordieslts niSient ot S i, Ak fHF Ry e i Eplo 0 bicaching. The
term intRded) ®iueismhot liﬁ'lﬁtHdl 6 hyﬁfﬁ‘g@ﬂ'@aﬁﬁi@&: @idypdrevids.| e
' i.S |nte ded §Pat t he tern1enconpass

teri
[45] g%sﬁb*ﬁ? iler% WéYll § Qlefggs?ﬁa vamg, for arganie geidgrovps, wWhishate the
res:dd@f@bﬁ&éx@bﬁyhd"&h&g @ﬁterrraﬁa@wadfshe S(m &ip . dgfﬁétﬁaﬁ&yl %h]oﬁﬁ@ CH;CO-
any other textile materi al used herein

1, s g ER¥rpde foymed: %ﬁﬂzanpw@ Ig{&(é@rﬁ{}a ewﬁt?éuof fhgindividual
acyl giSiRldréksmiia ByleplRiiaRe k6" SNy Bl Wy aglbvity of the
acyl transferase to such an extent that the acyl .

[46] t Aerised hersén.ithe from “erylationeslers te|thsi ohemienl tiangformptinn which

bstit€s el (RAS- It § pEdIGRN 95t 4l hyd fan -OH
S Rt et;ﬁl al's g ar e gfg ﬁdf eg%l n dé{églnftgﬁgr eﬂl na lgre ycrogeh ot an
group.
[47]  As used herein, the term “transferase” refers to an enzyme that catalyzes the transfer of
functional compounds to a range of substrates.
[48] As used herein, “leaving group” refers to the nucleophile which is cleaved from the acyl
donor upon substitution by another nucleophile.
[49] As used herein, the term "enzymatic conversion” refers to the modification of a

substrate to an intermediate or the modification of an intermediate to an end-product by
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[43] As used herein, "effective anount of acyl
transferase enzyne" refers to the quantity of acyl

W@ p@nssesnse enzynme necessary to achi eve the ePyDs100€047022
activity required in the specific application {e.qg.,
decontam nation). Such effective anpbunts are readily
ascertai ned by one of ordinary skill in the art and
are based on many factors, such as the particul ar
enzyne variant used, the cleaning application, the
speci fic conposition of thq cl eani ng conposition, and
whether a liquid or dry (e. granular bar)

conmpesition is requi d t he I| 44
contaq3EaRR bR O BB 61 EORPRE L SOME SBiR s pontact s made
by dirb@Tyle:fpokin@aBe SLIRARIS Y iARAROShTI t8MBs aisirspas Bifne. In other
COWpOSItIOﬂS personal care Cleanlqg%conpOSItlons

embodigegts, coptagting GOIMPTAYS élﬁﬂ?ﬁb’éﬁ the FHbstraie At intermed e fap) organism that
expreé%@mbf ERNStes R’ 22PRE, £ étggol%gpﬁésdésh@ﬁ %ubs%gi?e and/or

and composi tions surtable or use in the pul
mternpglpﬁéfr tq the Wesirgd intgrmgdiate /el fmd-pr@du@:tr lzersngctwnbm cal "

“ 2 |
[50] b?\e g%%‘.i iﬁ(gre%, %EE eﬁg)ﬁ(?ﬁ! (}el?e@gelﬁas%&l ?@f&%kﬂ) tflé yt?lg%l{y of a detergent

chem
compasibemtin spide amboﬁimmts ahel stabﬂmy tsaetsbasécbduﬂndl@ﬁxe hisa@f th'Ehriatergent
n.ine

wite Y5k PR e Y b o B ORERPEONL on i
sunaggeneral name for organic acid groups, which are the
[51] g%l d u% Berg;n, ct:lge{ gl%ﬁ%l L gt@ﬁ'%%? ?qjgrfoge-@lie Wr. eﬂok’le% goo{hﬁ tguﬁ@ gf_la protein

(e.g., @NEBAYINES td Qﬁflﬁﬁnﬁ&@&b@ﬂy@i@ﬂn |1§n@ﬁh&nd%@£@eh&rm O Emited to the use
nanes of the individual groups are forned by

of any; pastiglppprofeqse to pssessdhe F‘HE%&PQE‘ Bipteiny| " [46] As used

[52] helsQisBd hbledh, Bk iatios Mhﬁﬁi‘tﬁnreférﬁ&fh‘é a'bﬂltﬂr Rea Ir°@ lfunction under
transformation which substitutes the acyl ( ) group

oxidativg epnglitinyise Bupasticylar dheaterm retsrs Whggbql%oﬁy Hradgjarto gnction in the
preserfl':re1 of%%@ﬁ@&ﬁ;ceﬁé t or@%f lf—?z@% alﬂgfo? ?%gracﬁh Qtatb?ﬁt? under varhous oxidative

erase ers to an enzy cat yzes
condntlcpra?r@hdze ro¢ashiredetithenby Staodgdtmwdnmsa\mpmqe thdse in the art and/or by

the m&H?&g dc%%:? g%c#wrg ?‘:o%ﬁte tlgle rh%'ngé in cl)xei e\lltiv% ég?rlp éérp s eﬁldenced by at least

ers e nuc eave
about ac%h odgreater umaasubsibcxteuta (Om ndwgt anbd)dlerenn;,r itlie pmfex’a‘ely an increase) in

the ha.ﬁt4 I?% gﬁ]{] used aﬁ)ézga:c 1&/8%,?2}% c}ﬁg{ﬂranreéle tgﬁﬁg?axt}zlggréa )f():ga\égﬁﬁy present in the

absend:eﬂbﬁdiﬂ&ﬁiﬁ\éﬂ(&) mipounlde. nodi fication of an internediate to

591 SRS B0t Brsantao Lo, e SHRSLEALE 80 v it

pH. Ixcgaﬁeeal; mbSt diRf@ebYiadl 4 aite YHEMRES htnghich ehe&§UREI fut€o0/n addition to
|MeHmmaHeH)szagom|Me nzne I n ot her

enzymssiibeti THasHen ingpicrzees RS ofrpiious p@x@o@ierf‘garp [gazymes that are capable

of woRkiRg Lh&dreoflitioRs SHfBrA hisH & vy RIVIBAL SSFaBlﬁ‘l%} at various pHs can be
expresses and/or excretes the enzyne, and

measipied gHribyestandaed BosFwEs kupur fothesaindhe art dor by the methods

described herein. A substantial change in pH stability is evidenced by at least about 5% or
greater increase or decrease (in most embodiments, it is preferably an increase) in the half-life
of the enzymatic activity, as compared to the enzymatic activity at the enzyme’s optimum pH.
However, it is not intended that the present invention be limited to any pH stability level nor pH
range.

[54] As used herein, “thermal stability” refers to the ability of a protefn to function at a
particular temperature. In general, most enzymes have a finite range of temperatures at which

they will function. In addition to enzymes that work in mid-range temperatures (e.g., room
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intermediate to the desired internedi ate and/ or

end- product, respectively. [50] As used herein, the
w@kooaass2eziet ergent stability” refers to the stBdi/iiE1096/047022

of a detergent conposition. In some enbodi nents, the

stability is assessed during the use of the detergent,

while in other enbodinments, the termrefers to the

stability of a detergent conposition during storage.

[51] As used herein, the phrase, "stability to

proteol ysis" refers to the ability of a protein (e.qg.

an enzyne) to wthstand pré?eolysis It is not

intepded that the termbe limted to the use, of any
tempepatpie).HRergrars, Pmméh%t&ragw@ée ehworkdngin Yary high ¢f very low

tempePJt@feS! Ther[ré?];ta@ﬁlt*' s&afbdgkgiled el%r‘i? ldn%%n%r@@édtﬁésyor by the methods

refers to the ability of a protein fo function under

describgd Bereiny & sbstantinkghangs in tharmalstgbality is peidergas hyegt deast about 5% or
f

greateI' ‘i}xc'i'&ﬁ% gp g%ér%%srelc(grb @“’g‘gﬁ{&@ Irntgﬁs’o ﬁ 2§:g‘eﬁ}&l? akﬂﬁcreasa) in the half-life

of the petagmcda.custta loif hlmlycaluuwmn axposei® adifidadrit \t@nm;ran!uret (f@nshigher or

lower)[ ﬁgg é)pturﬁrleu?r}s,' eermg)?etra ngi)% rr? ttﬁ:naq: r‘%&%ﬁp o%vgegrgléﬁ 91ntend%d that the

preserit émaintion Ae slmlmssetchmtanaltemba‘agne stability teviel uer mmbrdum'e yange.

1551 oASHBEY Bt (B4 eBe EhambaLy RS “ore | FlarRKise § Bt (o0 an

enzynid) owade ):hbrﬁldalb&hbﬁdcfvefslefy%fﬁéct ith actevigy MR torfic aﬁibioﬂirﬁf}hts such

dto th tic act|V|t resent i.n
chemiggls STt Pubate it 7O YR BB nESH PPN deaBeiReids: HupHP ctergents,
cationiddietérgahis| héﬂ#mrﬁ@ﬁ@&%eh@ ¢Rartfickd. t MoRbve, RAOHEY ifitch@ed that the
function at a partic I'n general , nost enzynes

presery Ayeengion b linaitgs-foramy partgu fwiﬂhémlw égabwty level pet 1apge of phemical
stablh@fidltl on to enzynmes that function in md-range pHs
around pH 7), there are enzynmes that are

(. e.

[56] cé!pam@eheﬁelmhwhrgsm tedisratioorigisubyrade speciiojiyr yeﬁffrsgh chpanges in the

r [ | r
substof¥sher BEH(D oF an shigh, 1Kok bcBontR; EcififBe B IR AR Bekificiy s
definedras aedlﬁkmncb}oemnrth& K&dedaBo pbirvechwitbian engyme compared to enzyme

bst 0t | Ll [
vari %éé ali ?tﬁ Ogs}tg)a ﬁ?lf: étélésérager sp%élcf‘r%gtéese ()F )ﬁeggndmg upon
the substsdte mstmidil‘tm sulsstraltd spesfmrtgfoef malkhyyraeis det¢reaaed by nombaring the

catal g gI‘fél %oi]ft E)tclélg{tf; %‘{Hﬂ é%repﬁg&b:g]\;/{é{; T}?SSE'F R agpps find particular
use inkAQYRYIAE thé tfficferR@tof Inmt@rﬁtgﬁldyﬁlbﬁlfas ﬁﬂ’ile geﬁﬁ’éﬂfyﬂ Bemfe‘daﬁ pr&duce variant
stabilit eve

be J]imted to an H
enzy“[f@zﬂ* vexfideerenir tatles fo Kgfisilnr SDSBRieS 9§ ot Par gl the acy!
transfédabd édyyns oF the PrleSdii uth:nleH Gld MBréffidieP@id prodhding peracid from an
tenperature. In general, nost enzynes have a finite
ester subsigale ghan @pyBrea cuReRtiabeinguesd infeponipminatipne pleaning, Heaching and
disinféS gl dpPlicAiforRNAKERRr EXhplWRIF khd Prefbnd1v2AE6N is an acyl transferase with a
tenmperatures (e.g., roontenperature), there are
lower agtiyigpen ppracidgdegr: BlcempRragge theyild AyRe Ancthegtexample of the

present §hVerkiB¥ is a acyl transferase with higher activity on more hydrophobic acyl groups

than acetic acid. However, it is not intended that the present invention be limited to any
particular substrate composition nor any spec1ﬁc substrate specificity.

[57] As used herein, “surface property” is used in reference to an electrostatic charge, as well
as properties such as the hydrophobicity and/or hydrophilicity exhibited by the surface of a

protein.
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tenperatures. Thermal stability can be neasured either

by known procedures or by the nethods described
wheeoeiss26A substantial change in thermal stabiPCT/yS1086/047022

evi denced by at |east about 5% or greater increase or

decrease (in nost enbodinents, it is preferably an

increase) in the half-life of the catalytic activity

of a nmutant when exposed to a different tenperature

(i.e., higher or lower) than optinun1tenperature for

enzymatic activity. However I's not intended that

the present invention be I|z1ted to any tenperature

551 58300 bl Sl S TREDSLAL By ARG Aofh S g or...

. meansSthalbieti¥s 6f eldmh@!tRAthré Selécted mnemeye@}eﬂcewcd&ush group can be the

chem cal s that adversely affect i t% activity,
same, &t Bgl dHHETRRY, Or Y ANIXHEROE slemrenfiasadicatsd dn &feefOHewmg example:
(59] | Adis&fndRid) it RARY "REI A" AR d “ROIAGI AR ferdd iR Netoval of contaminants
detergents, cationic detergents, non-ionic detergents,
from z$paplptEor cxpmplaioneiegnsidrascs grapmitios; higatpvehat cqrfgminating
protelf?%%?‘t]?c?}glaf gb}fg@t&\]ln:atg }\/I\l;]ﬁ‘lel{ll "él%f#?rénto? R?eg%ré%@gtﬂel%%r@ Flot acyl transferases. In
some embbdinenys, r¢cddibinent aspldrdnsfeaases atemacmm%m bagitaréal at fungal host cells
and thggeblse{légxgﬁ)@%il %S I(;’a.ltc'n% ;}vllsts%/ argr e;ﬁ;eﬁ H&thpe%]gs%?f ok' the{J fost cell
constiardhog thaepersent af edcanddnam aeyltt&tn&&taﬁe gpbgiepiides ig thegeby increased in
th defined as a difference between the Kcat Kmratio
©SafPs%erved with an enzyme conpared to enzyne variants or

[60] OIAEQfse@ REIFg tﬁ@ﬁﬁﬁ31dbt10ﬁt$ve” ey e asprosdin @thech is derived from a protein
ecificities var gsgndl

n on t.he _su at e,
by addifiep sfonaHEmSHR T Hrin IS AL PIB IS @Hﬁéfrﬁs"wal end(s),
substiflfR{oRIdFione Gr Bore aRRs hdlds Etr&ef‘(ﬂta&{%b& o@ﬁiﬂfﬁeﬁmdeem fhle amino acid
exhibits with different substrates.

sequepies; aP¢PRAeIEERR of PRRIOHEPES FRINgracifsat Fﬁh%régé%l? fRfls; ¢fdhe protein or at

one o Bfecél Qﬂtkféfan‘iqﬁb%md SRGYARS and@Sr inbertidn $8BRE 8} Inbre amino acids at
esire to produce variant enzymes that exhibit

one opmes wtes imthegymingracishyeduensead he preparasioa of efprotienreqieématwe is
prefergﬁ’lé/ a%ﬁfe@lgc]}] 9; rrll%(l&gﬂ%qg b ﬁrﬁﬂ@é@%@é GhRFAHTB aeOf: For tct:li}lkenatlve protein,

are nore Icient in pro
transfpnnzamncbﬁthmﬂDHA sgtercesutost swtabletivat) asd zypression |0f thetrhgdified DNA

cont am nation, cleaning, bleaching and
Sequeﬂ?em%fmg??enaer%a’Iveé’a(?tfgons Anot her exanpl e of the
[61] pRetaed (and\denivatve)ipgoteinsaoypprise &naiert @scaemisf’linaohmmeferred

emboa%eém\tls! %B?rﬁetgg{g :'fgﬁg gn%? aﬁéﬁr%{ﬂé@%? %rﬁle? ?%ﬁhﬁefr\%y a small number
of am&fbéztcgd fhe%gﬁxfeE rmum%ét dﬂc@ﬁfﬁ?}ngg«?gin;ﬁgdcﬁ:fbgldﬁes fhay be one or more,
preferpiyOR. Srtchdldl 3 JBrdb P eGEROr FBRLFIH SIS i sege profered

embol@neiity, thehihBeH Fdifelat 4l @ﬁumdvéémmra@ts idM¢tween 1 and 10. In
specific substrate specificity, [57] As, used herein

some PETHCRIER et enbadimenta elated Ry Ragtighfarly variant proteins
compﬁ!seeﬁtléé)&@é% Q09015055095 358416096, BPOPRIAIB%6, 0B, F5%, 90%, 95%,
hydroph b|C|t and/ or hydroph|I|C|ty exhi bi ted by

97%, 9&% on P9 %eanigp agid sequence identity. Additionally, a related protein or a variant
protein as used herein, refers to a protein that differs from another related protein or a parent
protein in fhe number of prominent regions. For example, in éome embodiments, variaﬁt
proteins have 1, 2, 3, 4, 5, or 10 corresponding prominent regions that differ from the parent
protein.
[62] Several methods are known in the art that are suitable for generating variants of the acyl

transferase enzymes of the present invention, including but not limited to site-saturation
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protein.[58] As used herein, the phrase "is
i ndependently selected fromthe group consisting of
WO 2007/13326ans that noieties or elements that aPE€r/UuS2006/047022
sel ected fromthe referenced Markush group can be the
same, can be different or any m xture of elenents as
indicated in the follow ng exanple: [59] As used
herein, the terns "purified" and "isolated" refer to
the renmoval of contami nants froma sanple. For
exanpl e, acyl transferases are purified by renoval of
contam nati ng proteins and 18t her conpounds wWthin a
sol ytion qQr preparatiqn that are not a

MUtageREHESERHIRS MUIEeaETHS 1gwmt%genﬁﬁé€/ﬁ%¢%mutw5w site-directed

mutaéeﬁé‘éﬁ faRi ARt oRIINE S RE S vERGIsSIthél re @S mbinafdal Atbaches.
|'s and these reconbi nant acyl transferases are

[63] pg[,rp ppqtlgglagly nrefsred gpbadirggntg thearolegpits preleins are engineered to produce
enzyn‘fé%%f‘t Hee R Red %&va feg)gm scﬂfle Eﬁh@ﬁ’géfeﬁ‘é& mbodmﬁems the

tran erase pol ypept S IS t ere rease
engmwﬂqb broteihs 6§e insluded withar @prSGNHeh)tcbolm;e' tharilyved pmgﬂns In some most

preferre del{@oéx DI e%l pne\é,ﬁe'd proie?nsdc%rnlap sg aft [e% é:fcj;r %61{‘% Ethon of the

R Y o S e e I F
follovhhg cGhseavll d&srﬂaesnLﬁalWEth(/3‘},,L3ﬂ,l BRs6] D6Rj v, 3780 H810P83, M90, K97,

' ' 0 nunb i fferent
o110 4 T3P B8, (208 ot At R iR G g e ot Ssf e ypeins
compm‘,?elr e dFDBD-GRTTandlorARTE I‘mdths Hﬁtfhnbéﬁhnlﬁdﬁdlmbﬂtspmebﬁzmes are
ne o nDr ' sites jn the am no a¢id sequence, ...
m“““aﬁffﬁ H}"? g byt ‘tﬂ% igHitedie dlb‘f‘eﬁo?‘éa’a‘ﬁ{snﬁn‘gﬁ‘r&g‘eg% ?’6 Xet gglditional
preferd®y @nsbalﬁfenw tHel @ gde Rl BR6teinsSE@MiENE Perh] BRI ERAU A SIGHis ratio that
of proteln derivative is preferably achi eved by

.‘ngﬁﬁﬁﬂﬁylng a DNA sequence which encodes for the native

[64] P ﬁ'gfhe ’ﬁ:ﬁ(ﬁflﬁf&ﬁ"e 101 t?zinstfa@ge 1%%&&’1@&%68%@ of M. smegmatis

sul t ost expreSS|on the nodified
acyl tepagfeeasedf it s ¢ihemhpmelemaus (ot | lwnpg dEeirespopding méltlamea either the

pnma]('f]‘ggd/gxe{eh ﬂ'& st a\&g%%g@ﬁ SR s}r Reifib ALt o %&ngh ?? that residue in

sone preferre RENE'S, lant prote
M. sniegoaia apﬂrtqunasat(ee Hhaviog draesaarm:‘rwmlblyﬁacsml lcapacity tO combine,
d resi dues. The nunber of differing

react 3&3&5 cgﬁm%faﬂ]gémara@ may be one or nore, preferably 1,

[65] 2]In3omé enthodirfientd,5n o2dkr t3Ostaklish xfinology toprémary stucacedhe amino
i R ey SRR e R B S R e s
prima@y deqlﬁncd IEpartcilany ite b serdfitefid dstinodsh 1©rBRaaN drRimit & all acyl
transtjéeI al fogqugm ?eléyglgrgca%g%qg%% l 20 grg%ga/g Iegog}% 8& e g@@& allowing for
necesZ&%ns%%ns&Qn%deﬁ%s %Q%’MeQﬁ)/maﬁl?e%h al8fine Mt (lz .89 % @idinEChe elimination

acld sequence identity. Additionally, a related

of consepredirasidresthiongharbitigpogedetionand inserting). dheresiduppequiyaent to

pamcalaQ RS Reibib 8t th@lpfnfiﬂnz s&{d%m:@GPM‘ Shebmibal 841 RfaRtfRide Qfe defined. In
fo ar ent proteln In the nhunb promnent redgl ons.
pre rp:gi

cmkeadipieats, phguroemrt @mosﬂrﬁ%teglduvmwﬁtves 100% of such residues.
However, alignment of greater than 75% or as little as 50% of conserved residues are also

adequate to define equivalent residues. In preferred embodiments, conservation of the catalytic
serine and histidine residues are maintained. ‘ .

[66] Conserved residues are used to define the corresponding equivalent amino acid residues
of M. smegmatis acyl transferase in other acyl transferases (e.g., acyl transferases from other
Mycobacterium species, as well as any other organisms).

[67] Insome embodiments of the present invention, the DNA sequence encoding M.

smegmatis acyl transferase is modified. In some embodiments, the following residues are
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proteins have 1, 2, 3, 4, 5, or 10 correspondi ng
prom nent regions that differ fromthe parent protein.
W eRp/18eeer al net hods are known in the art thaPCHDS2006/047022
suitable for generating variants of the acyl
transferase enzynes of the present invention,
including but not limted to
site-saturationnutagenesi s, scanni ng nutagenesi s,
i nsertional nutagenesis, random nutagenesi s,
site-directed nutagenesis, and directed-evolution, as
wel | as various ot her recoﬁ%lnatorlal approaches [ 63]

_In particularly preferred enpodi ol
modifis BB heAsRi B S8 ricurize bt i oo Seie PHOL AN oo du53, Sersd,
Alassd?ﬂsaesisﬁ&i | Aoy (CS)7, Thfmsaaﬁwaxstpgs utﬁ@byvanefseplroegs Leul40,

nbodi nents, the eng%qeered proteins are

Pr0146u Rrnil 8. Fre | 458hei$ 0 s 153 ePhal St yhﬂﬁ%’,l‘gﬂgﬁngel%n I@b% and Phe196.
HoweV8S]t iPh6( Bfenod fiHe ad eﬂ%%n% mv%ﬁ_ﬁor? Bé llﬂﬁ%ﬁqg s@cﬁ&h@é {hat are modified at

ohprlse at east on I nati on of
these pasitiansi Fgleediris srmmdubﬁxadtbssvressat 1mmlon/emon1pass VaRBBIS

K97, d 10, LI 14, L135,
mom@%ﬁ%’%&?ﬂ‘% mfseorfﬁng C|h{/ie enbodi nents, these
[68] ehpadditomad eprbodeness,compralat residicGBR] ddBRER byrdttarmimiRg iomology at
ti . In further embo ts e en rres ar.e
the leyf oF fottipey St B T R rRi s I GS (EOIAAY RiEpigiire has been
deternﬁmédiﬁ? XSray &Bﬁht:ﬂﬁigr@ﬂﬁr #n thigicomgéxtactbdiuiviaber respdvel 2 areattfined as those
inments, the engi.neered oteins .exhibit a . ]
for wfﬁ&? ﬁ'&‘?cﬂt%‘ﬂfs‘f%or‘ih&a'ﬁ? 3 b9 of mofe.pt e raip CF@H@?%&% gf a pyigular amino
acid rdsiddetst théBardBhichyiebldsd A%l MUSmedmarisoayl h’aﬁﬁﬁﬁfse (498 N,SCA on CA,
equi valent to a residue of M snegmatis ac

C on €, ap< ondeare within0gl 35y and plﬁmlg é)ohgm(qﬁeé ah ligpmgaty §lignment is

achie 4R RRIGHsDA cAeBhdsi Heen bRefed BRA pbiifloRéd 1¥BgiVe BRRAMSEimum overlap of
tertiary structure) or analogous to a specific residue

atomig pocp’dmate@rpf@mnthﬁi[mge@@rg@@ atam of. g%wltragsfg@?p in question to the M.
smegrgr 3fis I on sq'el(a'se As kﬁWﬁ n_%'ﬁﬁ §RBesOhodel s }}f&rcrystallographlc model

capacity to conbi né, react, and
givingthe i wedt|R, factrdpnexperinfcd]l dififrastione detatst thierhighest r¢splution available.

Equwgfen? Ies cPue? %\Ih‘rflc% %I}urbcqgglaﬁgé%%/? ?chiﬁr | Salh&lgg&ﬁg t?) a %}Qﬁﬁc residue of

no~acid sequence o FAnSter ase
M. smgﬂmak acyltteantfeeashlars dmtasshm)dmmb avgls ef ﬁmea.qyl tramftyrases that

se and rticul ar to,a e
prefergiiH ihrolp ahrinian FtyrOpPu i TheaAlicb S o SRt e the protein
structﬁ@qubgéﬁf&t cBargeeim subAfraerbiading ahdigr titalysris ermi@ther defined and
s S B SR RS e A SEERE 15Mher they e hos
residuY Of eyl RendTbiabd (1atchaR vitfere rf&aar\yesﬂnfcaﬁe Huebedntuboaigéd by x-ray
arbitrary deletion and insertiaqn), resi

crystalgaraphy Hibiely ORFAIPY| B ANZIOBGHE PoS1eR t?sthP ﬁ"{eﬁ‘éﬂ’ﬁ pithgugh the main chain

atomsscﬂqH@ BARnEsiMhe HEAPHOBEARIPHME lcritrdn e e‘%u RE®ndBE badof occupying
In preferred enbodi nents, alignnment conserved

a homalegoms ws@@ns@@@ggmfmdwa%%atrlw ttie of thasygs dain atoms of the
resicifd! 11eSHTR 0L dl r eS| ?ﬁ’é @d'rréngﬁ'iﬁlzégPd@ chaS dibihb bE ARSHREHUAS acyl

conserve ues ar e
transferase.

[69] Insome embodiments, some of the residues identified for substitution, insertion or
deletion are conserved residues whereas others are not. The acyl transferase mutants of the
present invention include various mutants, including those encoded by nucleic acid that
comprises a signal sequence. In some embodiments of acyl transferase mutants that are encoded
by such a sequence are secreted by an expression host. In some further embodiments, the

nucleic acid sequence comprises a homolog having a secretion signal.
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adequate to define equivalent residues. In preferred

enbodi nents, conservation of the catalytic serine and
woeavigizee resi dues are nmaintai ned. [ 66] ConseP@EUS2006/047022

resi dues are used to define the correspondi ng

equi val ent am no acid residues of M snegmatis acyl

transferase in other acyl transferases (e.g., acyl

transferases from ot her Mycobacterium species, as well

as any other organisns). [67] In sonme enbodi nents of

t he present invention, the sequence encodi ng M

snmegmati s acyl transferase?Ps nodified. In sone

o1 SERESLIE o S AP0 S8 0007
suitablEindSs pkefei@Bly aRES n tHY &3EssmERT 6fpropediied of M@t Foy&xhmple, pH
Thr91l, Asn94, Asp95, Tyr99, Val|25, Prol 38, Leul 40,

and/oHemparAtuIPR 35 Well asrﬁ‘?fpr@@nt wibAos gxidative stabifity jséare deferingd in some
embodifenBSf Ji’nl: Efe%gnt ih &hid: 1RIBeY, Phﬁ'c%ﬁtenﬁm&@a ®Hat ehﬁyx’n@s R¥Rfing various
I nt ende at the present |nvention be |Imted
degressenfistabilitytin ane ar marpaf theseicharacterisies (ol ‘{errm%atunen gedeplytic
stabilit deﬁar%emt @%ﬂ?gy tMorth?(‘fdegfv@§?a%§htZ?mm Hha rﬂls@ Th QEADter embodiments,
I'Catl ons an I ons
acyl tmpsfefasesawitbdew pe®jd degradidioni agtiwity entasthcmint s,
equi.v 5 et Vi Iy NP
[71] h%‘r%o sgél SQIIG r{ ﬁérg‘%sgg (Iﬁlg ftg st (reérinlesqok?i re%irﬁ{lljeg %g F&Pegﬁed positionin a
protein©y hoe]btlckn sf erashicvthatsie ahapgous; yomblqgotmrce ehaivalemé tp an enumerated
id deternuned q¥ § ray crystallography. In this context,
residue in §;PEtFI QT BoRUAG o5 are defined as those for which
[72] t h& Re@ herein; 0osiespahdingabgibng geheratly @efofs folud amalagous position along
% n atons of a particular am no acid residue of the
relate HFC%‘H?/Pr fyaest BO*Bnd M smegnatis acyl transferase
[73] ('heRerbhs "aficlit o n@léﬂ%l@enc@ﬂﬂl ‘Aclc &fi@ s¥quehtdencoding,” "DNA
0. 13nm_and preferably 1 nm af t er al i gnnent .
sequepgq eisREmE. | 2nda DN A ragoding brefeie theeideR Bt IURReE Heen

dcoxy%bﬁa&ls&h&@ A0S ttRARH deBx FHiBEULRE: 4K I TREB YL BBseOf
atom ¢ coordi nates of non- hgdrog qqﬁ)rotel n atons of

deoxyribenadlgotides slgtermings éhe prdguetam sthengtheqobypentife (protein)
r best nodel
chain ¢ PRALRELA s E4cs18H o dhih0 e @idkayerldf, BES1 T
[74] f acﬂmed hetelrexmteméianallogdms‘ feqaended meﬁmtta aaaequme within a protein that
provi 's%}ﬁﬁar iﬁ.lgy?t%nuttér% c 1@' la%d/cﬁ'q:%hg { s[(ﬁn% g%“ﬁl% rotein of interest
Whi Ch' uncétion and/ or struc uraﬁ ana
(i.e., typicallg ﬂmmﬁglnalrpeeuedw ipferddt). $oe gxm:npls mcqmtopc mgcbr@rthsfecontam an
re defined,a hose aci ds, of
atpha ff x 6F & PRGSHER bR e, At BRAEIED: Shinst R fps pralosous seauence
preferablgfmbingdin tiayne dpbéificatiueture. Mg téim also m“ﬁ)fétd tatrmcldotide sequences, as
prot.ein structure, to effect,. chan in substrate
well B aiRe Roid RANAIEES, Tn bmE ebgdipseiny apalogBs faendhy are developed such

that tt@tﬂe]blabétha@t dnfind a%ide ¢ésultGin28&irid HeeRfynie MoNinS A e@iirios improved
acyl transferase. Further, the ¥ are those residues
1

flmcnpﬂelnasgme prefered smbod 1rppxp;s,ct§§ MYtRichire gp@/pxépcg,nservedfremdues of the

amincS4didCinihe phAsinREAeRRE AleNECht&Y ator'RYr fhe %8 gﬁhhmrw%i:xyém of interest.
whi ch occupy an anal ogous position to the extent
Thus, gyhese thersegmentey fagmentf interest contains, for example, an alpha-helix or a beta-

sheet structure, the replacement amino acids preferably maintain that specific structure.

[75] As used herein, “homologous protein’; refers to a protein (e.g., écyl transferase) that has
similar action and/or structure, as a protein of interest (e.g., an acyl transferase from another
source). It is not intended that homologs be necessarily related evolutionarily. Thus, it is
intended that the term encompass the same or similar enzyme(s) (i.e., in terms of structure and

function) obtained from different species. In some preferred embodiments, it is desirable to
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atons of the given residue may not satisfy the
criteria of equival ence on the basis of occupying a
wheowl1agezls position, the atom ¢ coordi nat es OPCHUS2006/047022
| east two of the side chain atons of the residue lie
with 0.13 nm of the correspondi ng side chain atons of
M snmegmatis acyl transferase. [69] In sone
enbodi ments, some of the residues identified for
substitution, insertion or deletion are conserved
resi dues whereas others arg not. The acyl transferase
mut ants of the present inv htion include various
tants, including those ] [ idt. .
identify phmaeleg tﬂatéxaaﬁa a@%ﬁ%ﬁfﬁf %9%/8 T%ﬁl'a/gi'ic %'F%f%l?gm the protein

of inteB&st) astrE AASERERTEr tHlsBPhentl diatag it BHRGREte Y ofSinedResd with an
sequence are secreted by an _expression, host. |In sone

analogioys spERert Haa theshemolog yallredycsithe disreptiveners adhe change. In some
embodi fIERfs. BERoRBANBIAGNY 1B dRecitihAhE RRmah&Baical €83onse(s) as a
Characterization of wild-type and nutant proteins is
proteimof ongrestshed via any neans suitable and is preferably
b (14 [4 b 30 1 i i r
761 QA3 RrRertl - BERSS BT ML RRKILE Brcthol WGBS Bl nath! The terms
“wild-ayyek sequerssej daudi “weild-tygiei dene atiesised ntelehangerblychergingstorrefer to a
enbodi.nent.s_of the.present i.nventi on. i fye .
soqueriQh 1RR PR Uei0f TP AR SRR A oL & 1t SHGE Smbliigihus, the wild-type
sequerndearefdrs to/a beuenee of intevest tindt id the startih@apaint ef & ptateia efipireering

.t erature, proteolytic stabilit detergent . .. .
projecty i gopey encaiomeaielaraly-SetRting Pty P Opipind jugocord with the
generdmnah@x(hjd l((jrﬁivhﬁté) BERogkinainsthe agyThé fnlaﬂs:‘de gaﬁﬁﬁllyvicblhpﬁSW\Synthesizing

per aci egradation activity are selected. [71] As .
labeled quep e diayng, Putather ¥GRIFAF ARcadine regigs of Thepraterbof Bgrest, preparing

genon@it 1foRRieRTHIR RS5Ot réRihd the PrdtéRl Shds@Eer@Piteddras for the
a residue that is analogous, honol ogous, or equivalent

gene qfgnigrest Ry rsbridization il Ba&robes Posithrady Rybridigingiclenss are then mapped

ands&ﬂ%ﬁmﬁ@ used herein, "corresponding region," generally

refers to an anal ogous position along related proteins )

[77] ofTha tgrax &mcombivant ANA aRlectled as usetsherpingietere tosg DINA molecule that is
nol | ogi o ' i ' u .

compBAEF R ERE D0 o T S A5 e SR U SRRl cchnines

[78] t Mheaerdelrecombigneoiigonutledtidel\refdrn ual eligimieksotiloengated using

R B SO SE e BRE AS vo oc mr
oligorfelddtidaseq@nt &Lgdirtat@epy raderidioh@neymg digetion ol apoPiNAcleotide
TR AT S T

and tHeQil@. sequence within a protein that provides simlar
function, tertiary structure, and/or, cqQnserveq . .

[79] r ddiedisarcef homolpinbepien Fequrpessdasy b ¢ %t.ef,m't“ﬁg P3igg gy suitable

methdd EndWd B RahrtR5e4 8ig SekitH AME VAR nanFAHY EXBPIP Math.i 2:482 [1981];

epi t ope regions that contain an .
Needleman and Wunsch, J. Mol. Biol., 48:443 [1970]; Pearson and Lipman, Proc. Natl. Acad.

Sci. USA 85:2444 [1988]; programs such as GAP, BESTFIT, FASTA, and TFASTA in the
Wisconsin Genetics Software Package (Genetics Computer Group, Madison, W1); and
Devereux et al., Nucl. Acid Res., 12:387-395 [1984]).

[80] The phrases "substantially similar and "substantially idenﬁcal" in the context of at ieast
two nucleic acids or polypeptides typically means that a polynucleotide or polypeptide
comprises a sequence that has at least about 40% identity, more preferable at least about 50%
identity, yet more preferably at least about 60% identity, preferably at least about 75% identity,
more preferably at least about 80% identity, yet more preferably at least about 90%, still more
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al pha helix or a beta sheet structure, the repl acenent
am no acids in the anal ogous sequence preferably
woriontiad2zed t he sane specific structure. The ter PCHUSH06/047022
refers to nucl eoti de sequences, as well as am no acid
sequences. I n some enbodi nents, anal ogous seguences
are devel oped such that the replacenent am no acids
result in a variant enzyne showing a simlar or
i mproved function. In some preferred enbodi nents, the
tertiary structure and/or ggnserved resi dues of the
am no acids in the protein interest are | ocated at
i nt erest

prefergiy ABOH b RToISFOrY ML A LI ontib e BE o g as sbout 98%

and aboBf 98%a8héhce aaerﬂitp hantiRkddtodhe ffBiRhes (16 wild- t)tif’eD Béqfuence
t he, repl acenent am no _acjds preferably rml nt

Sequeggseidentily ey be fetprnined spingdkngu@ProgiagisFuch Ay ALIGN, and
CLUSQK%‘L ﬁ.ﬂﬂé s{aﬁﬁﬁﬁ§>a}aﬁnéteﬂf @e‘é'erg (BHsthul, 3¢ ¥, 1.8 ia%laﬁﬁé 1403-410

simlar action and/or structure as a prote

[1990}HenikafF ersal., Peogy Nath dcadyScit VAT OIS HPBM; éﬁ%ﬂﬁéﬂl Proc. Natl.
Acad. SRR 90: #kﬁ @I%@l ddnﬁtﬁﬁgﬁq o Hﬁtﬁ}é}gﬂigg"ﬁ ?§4 [1988]). Software for

necessar evorat i onar’
perforimt e BiASE hmlyieheas ptd:rlml:emmhpbebrotugé theaMational dfantérfor

Blotechgf% (éaaofréngtloxal %#sg,r &a% rgg sg{r:llaiﬁne lé% ngtéeél nlgsnrg% I:%@,QIA gﬂ:)a.rson etal.,

Proc. Hathodtadk Stk USA 86 5244953448 i ess)n I(ﬁmﬂﬂndfcytlan Howolvo golyipaptides are

TR A TR R T —

second pelypeptiden Typically qgﬂﬁbﬁptlldes f}iaedﬁfeﬁbglcﬁnsh‘rvatme&trmb acid substitutions

M LR RN T TR

polypéiiR| RERUAmMPIED WleRSthBawe pb?ﬁ&’@s&ﬂfféﬂ ml!y@y d ¢OERRAE Silstitution.
res Onse(s as a rote|n 0 i nt erest..

Anothgp ],rgl'lq@tlon qtawpﬂ,l@lelcam SHICNGRS A1) §%l?séqrﬁ1§ IXAgenft)ﬁalﬁxé that the two
molecfl.l\%l!é Pl%bh&z@ 36 Uhdh othBurtdRE BBinglht DnidRBs 3£8Y Wfken 2 rﬁ@ of medium to

] _ type gene" are used interchangeably herein,
high sgrétfigency)e a sequence that is native or naturally

[81] o%%gfs[eﬂ ﬂ&‘eﬁrp “@ 193knCekidued e ROB q;%g%?:gé ﬂg?m}%re f)&'ﬁcular amino acid

type séqu nce refers to a se | nt ef est
resxdtmhd't'onexampbe sqeivalientrepidenmayibeddptidiediby datgrininimgihogology at the

ect in I
level %:ts{tgr)ﬁ stﬁé egf%{)% Pro ﬁlgm & rfgdg&igtgarg%rg v{rl}v1 58 ?ecerﬁé&aﬁx%cture has been
determimed bgl&-ﬂasramystilmgrmge F;qklvlalead rasmlut:h eremdﬁnea lae thmt fimdshich the

ener.al e sy hes zin be ed _pr.obe VAN
atomlg ﬁ?cgldm% S ogggzgr% &orgr? laa rﬁamrchg gmg fo(il éirtbcruo reanhmg cid residue of
the prorireh®dhg ppfatpacduigalgenesidacd ard the peadm@hmreg;a(m oAmN, CA on CA,

C on E3RIEESH B SHROEDTH Ny SR S50 b PSS mvomenc i

achieWdalfes theP&sst tiodel Mashykh beitAledgné bosiesnad ® glhe themapgiatum overlap of
and sequenced. [77] The term "reconbi nant

atomif6pRITHPe G PPEALe O O PR A Th gfeferied

model & tﬁé’&%ﬂaﬁ% ?raﬁfncstﬁgdi@ '%ﬁﬁng ihe[?%ektq{ PR4ort P88k imEhtal diffraction data
means Of ecul ar Og|Ca teC n|ques

_at the highest resolution available, determined using methods known to those skilled in the art

of crystallography and protein characterization/analysis.

DETAILED DESCRIPTION OF THE PRESENT INVENTION
[82] The present invention provides an enzyme system that efficiently generates

peracetic acid in water for use in decontamination applications. In preferred embodiments,
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[78] The term "reconbi nant ol igonucl eotide" refers to
an ol i gonucl eoti de created using nol ecul ar biol ogi ca
worewfsd2es i ons, including but not limted to, PEEUS2006/047022
ligation of two or nore oligonucl eotide sequences
generated by restriction enzyne digestion of a
pol ynucl eoti de sequence, the synthesis of
ol i gonucl eotides (e.g., the synthesis of primers or
ol i gonucl eotides) and the like. [79] The degree of
honol ogy between sequences_pmy be determ ned using any
suitabl e method known in t&e art (See e. g Smth and
Wat er man, , Adv. pl. Math., 2:482 [1981 Needl ena
the preseat pteotien providgp @ sysjegt that ggmpaises 28 Fofer SPE%H%tSna Qydrogen
perox1|d'epm at Ra9Cond\adyl traefitascSHowdi2h, R%s 21614ﬂ1t$r1c&5%8ﬂ1at the present
rans such as GAP, BESTFI T 3FASTA, and TFASTA in
lnventt“ma qulsRisets fnpTepktic aeidset emaperapith(eagre PEOORERPICscid, as well as

peracﬁ%c efrox? l%ﬁg’chh’ﬁldfa%tg&%%% o ({ gt‘f‘gplg)?l’cﬁ{g%yﬁhﬁhs?h?g use in the

preseri‘tsub@ttm |Ia¢1¢e5d gwmriqu ofparactdshind uss &l t}y: pragsentiiawgntion. In some

partlc%lgfly&grsfeﬁ- dée L g{llﬁqt%fetggtgxgt\éﬁhﬂ#me@cgrr@nﬁgs gghaat one surfactant.

In altq@nhmmﬁrdkrmdrmnb@mems gbel prﬁzsent imayentias paevidesst least one wild-

sre G D b B e Al 5

decontadﬁifﬁatlbn mﬁdil@ir%’ ablide arhrlbeacﬂ clentich] AbPbiodegical warfarr materials, as
ref er abl st .about, 80% i dent |t yet nore

well aﬁer? gragp S‘éﬁfaqe Qg’fm%&ﬂfl c@ﬁe/ntagilf’?tllo‘%/mr epreferably

[83] aRPsEmE2MbommEnR! eHePprabint inbentioPRidds denin dé’contamlnatlon of

soneti mes as _nmuch as about 98% and ab ut 99@6seque
matef}aél%ﬁ?lﬂtﬁylln%t@ﬁw#éﬂlat‘%“i‘lﬁé“‘iléfl’é‘ngg?%é‘o(‘ imited tg joxi¢ @ywals

taPE VKNG anAB AL BNGRréd Nkl Yy, TR 1 RPARS SufbT) @R dUskiMg (e.g.,
musa known prggrans sucﬁ as ELAé% [ Gﬁ andH%LUSTAL usﬁﬁg

botulisppmdipin, PHEAOEINS) Ste. X asavedl o celm lln&mgql wighy) infective v vmons (e.g.,

ol Sl AT A SR SRR, e

mbovﬁuaa,eN&tbvhwﬁadbUQﬁaWnM#$Bﬂc5873 [1993]; and nggins

[84] meG%nt?%tigi%iefeln%ﬁd'en[ﬂ}&ﬁ%]%n | C%ﬁ?é bava 1'{ngfentlon provides

per orm analyses I's pu
systerhf kit Gine t:hpablllablfcﬁmmdtlcﬁﬁmg evef WIdeBIem;mcrmod n?ggges (e.g., from about

5°C tc;:;a_]\l%%r&r%tggg?@ é?ut f&&%rooab ouf\lagwc ar C lgél €4 about 100°C).

In yet&ﬁid?t‘iéﬂal%ﬂ‘é&rfeﬂ%ﬂ)édmﬁms ithel B}Zsﬁtéﬂanrot/ftRis atSAEall chemical footprint

and SRR ! SR L LTLIEA! e DSt v sy

of the%&gbdthﬁv&ﬁﬁﬁﬂqn]ﬂ)@irﬁdﬂﬁé&tlhdﬁ}m&ﬁﬁé epplioatidde) pae I@bh&ﬁﬁplated that the
that differ by conservative am no agid subs%ltutloq
enzyng éystmﬂfahsgare%?m jension. widhiipd pge impgdousforms, including liquids,

granuﬁ%:, YPAR | Rulsons Ubiet Qféﬁig%'eh)fo ifHQRAE nead at Rardl. IREE] it is not

pept’i de, for exanp where the two peptides
inten tﬂmprysw lavwmb‘a o Yirnitad o Anst partiengR SOTARk her
i r
[85] 'ﬂxgé/;égm a | G éfl?reliép%g I%e‘leéé&? ﬁgftngfe?g%'@é@ﬁﬁ of'tRe present invention is

used in conjunction with additional enzymes, including but not limited to proteases,
amylases, etc. Indeed, it is contemplated that various enzymes will find use in conjunction
with the present invention, including but not limited to microbial cell wall-degrading and
glycoprotein-degrading enzymes, lysozyme, hemicellulases, peroxidases, proteases,
cellulases, xylanases, lipases, phospholipases, esterases, cutinases, pectinases, keratinases,
reductases, oxidases, phenoloxidases, lipoxygenases, ligninases, pullulanases, tannases,

pentosanases, malanases, B-glucanases, arabinosidases, hyaluronidase, chondroitinase, laccase,
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nol ecul es hybridize to each other under stringent

conditions (e.g., wthin a range of nmediumto high
wa@reornggesxy) . [81] As used herein, "equival entPCT/US2006/047022

resi dues” refers to proteins that share particul ar

am no acid residues. For exanple, equivalent resides

may be identified by determ ning honol ogy at the | evel

of tertiary structure for a protein (e.g., acyl

transferase) whose tertiary structure has been

determ ned by x-ray crysta Iography. Equi val ent

resi dues are defined as thd%e for which the atonic

oordin nore of ..t he t.0
endogfyEgaieh AN apoar e Rer §or B NAEOF TORLTH1 QPROR IRAgTRgmbodiments,
enzymRta8ilixes ffduvaleht praghoinesntiid Itib eoﬁéﬁipﬁtéti tHat by using
interest (N on N CA %F CA C on C

e .
combipgtias Pl AT il B aBF YNt fodht fiignia %#wa%shemmals
needed\ i gnnent i s achieved after the best nodel has been

oriented and p03|t|oned to _give the maxi num over] ap of

[86] almovame pwdewlarynEefcard gEROAiRRGY die PResRTd iRy eRtiohd! néf use in the
enzyn‘fg'rﬂ§ ﬁﬁ%ﬁbﬁ‘ of ﬁ&%hﬁﬂg Sl%fm & s%b?lfrﬁﬁé' ?ﬂh\é%?@%eﬂ ﬁerEQﬁe It is not intended

ogr aphi giving t faactor for
that tllepp@entrmntlaﬂlordbé limétet ito anydsptesifin enzhimetfoythesgeneration of hydrogen

pe:romtdg,S e?slnal‘r@ Qfxé}a%%hgliahe%%&%'ﬂn?%gufﬁtﬂ ?lsﬁﬁmé? gﬁbéﬁ@l@ ds use in the

ogr aphy
methops of Eherpresh*at aokstion dor erAmple] gasta:te (03 5 LfEml Lactobaczllus species

i G\ EEESOT bl RS B R

inven@én dhddedsopeidiaatige oﬁﬂhd:&neﬂhodabﬁlhefp@ésensmvemlon is that the generation

econt am n applicati : refer
of acid FEBRFTBRELL PHEbRPEIUieR RABRPEDRTES BUMHED e spapigis most cfective
in bleddhdig GRITRE bf BSlodthe pKRY. GlbsénAhRes (A ghultohgbskidase, ethylene glycol
peroxi de, and at |east one acyl transferase. wever

oxidase; glyserndoxidase #EERC pRidioXdREC RS B9t CathgRalsrate Rygogen peroxide also

find ubd With@dtet QuReaRseh k6mBilation MitHAMY pRRIyAEHIEse hz¥mes of the present
pernonanoi c acid, as well as peracids_made from | gng

invenigoricreanarate Pererids. nayms that generatepsid &Rm sdpiraten Mh@et the
generétﬂ) m(}%%:e%:};erbﬂﬁg Bish 3id UsPHECREL: r@se\r'ltf"friv@hﬂorprxamr?Ees of such
peracids fTn

use In the present |nvent|on
enzynpaninclodé, it yrqm«ﬁﬂmm@ﬂoa:mgmeneﬂw, as fescrihed beneiny thetpresent

mvent?or{TBfov?cﬁ% d%}r;g & g&\t?an?%%s %%Lf tﬁg tcﬁx% 1)! Gse‘al rﬁ&hﬂ&é éﬁ’c?éééne%ositions for

FESERT I ventTon provi
decon&trmlnemsﬁmnnmtmn ladd ype aambﬂcas wagsivuaotheaapplicatiansf er ase.

571 SO At BB, DS BB el i g g o e
follovdngt formicomiid,alcetiaadid) gropnir dcid, hutyrte aud| valeyid anid, caproic acid,
eneaal sur f ace, ¢l eani, ng @(ﬂ¥pecontan1nat on (5331 Iq. d
capry o i deRBaPIfeiTtS oPHIE I PUSHRICFHRAARET Sy FiHifs &Pl tie 2cid,
steariél@GaNdriddlertdciy of rrat erl als contam nated with
ted to toxi,c

materi.al s including
(881 R AREAPS 10 ectonl Hansistas atesgribrl Bepi. Spiusdydyolases find use in the
prese€ftdrtion mch{éﬂnﬁ Bitsiot zhnfltéﬁgb caroslylaXdshsr Hy@rdlase, thioester hydrolase,

phosphate monoester hydrolase, and phosphate diester hydrolase which act on ester bonds; a

thioether hydrolase which acts on ether bonds; and a~-amino-acyl-peptide hydrolase, peptidyl-

amino acid hydrolase, acyl-amino acid hydrolase, dipeptide hydrolase, and peptidyl-peptide
hydrolase which act on peptide bonds. Such hydrolase(s) find use alone or in combination with
perhydrolase. Preferable among them are carboxylate ester hydrolase, and peptidyl-peptide
hydrolase. Suitable hydrolases include: (1) proteases belonging to the peptidyl-peptide
hydrolase class (e.g., pepsin, pepsin B, rennin, trypsin, chymotrypsin A, chymotrypsin B,
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botul i num ricin, nycotoxins, etc.), as well as cells

infected wwth infective virions (e.g., flaviviruses,
W@RG0OBAZEDVI r uses, paranmyxovi ruses, arenavi r usBGT/US2006/047022

r habdovi ruses, arboviruses, enteroviruses,

bunyaviruses, etc.). [84] In sone particularly

preferred enbodi nents, the present invention provides

systens that are capable of functioning over w de

tenperature ranges (e.g., fromabout 5C to about 900C

from about 16C to about 60C, and from about 25C to

about 10000). In yet addlt?%nal preferred enbodi nents,

t he systen1prOV|des a snmall._chem cal _footprint .
elastase; POk g hopeC-A7BAEy CRBREPAPEITISTD Flgr@glb“rﬁ'ﬂw&?ym renin,

subtlllbf‘n bsﬁ;ef@ﬁl@&%ﬁ‘hié"&t cdlR@enaks! ﬁH%tﬁHlothﬁmﬂHs@Si‘ Rhllikrein, %astrlsm

I nvention W | use I n nunerous, [i Catl ons.

cathepsin Robromebinakeratinasas chymeoterpsime. reps) %?Pelt R?PE%WB urokinase,
carbo%ﬁ\égfq%dggl?\ Wd B glllcflg}‘l ﬁsbﬁhaﬁg '(ﬂl'l:%rﬁd?ﬂg'i[%c eét@lcil%bﬁge %ncluchng

gr anuf es, I'si‘ons desl gned
carboxyil testbhase Jigade,giectin nsterascbcb@ldd:hlqrpph}sllamnandr{ﬁbﬁ@g@nqs thaving high

perhy$r8fynsg %[ygrﬂlirﬁq\s/rea 1otso$ L}P?ﬁl 1§/’£'ﬁa§§vdé e?m@l?%ﬂféﬂﬂeqw adds, as well as

esteraiersalmfe&hﬁmehlg}y $bmydndlysxk1m hvydireb'ais ratinsg a$ weH asyr@tsmobngmeered
conj yncti on th additi enzy dln

esterafipr B s bsbat e, Y Printey randary et Apdth oltbrmary

struct@@Nfeaipésid e bbﬂiydiﬂtﬂide@@ﬁt}&l’lﬁ'yms invehtiod.i nd use in
conjﬁnctlon Wt resent invention lnCIUd'ﬁglgﬂ%quhed

[39] ndbe pydiolasg is Bwﬁ{p@.r%}s‘? 510 28 detgggent GEPSHRFIR

accordlhy &P Puepdte IR hawld rjﬂef@fhbwrﬁé incbp®eatydn an amount of 0.00001 to 5
hem cel | ul ases, perOX|das eases, cellulase
Wﬁé‘é

weighg perseatls ard mpre'bg@g@t lm{bg gercggtl, § glzyme sKould be used in
the fofth tog g?s’agﬁisesp entc?ff@ﬁ@esen A SNASER cofBAHASSRh other enzymes and/or

oxXi oxi dases, Ilpoxygenases l'i gni nases,
compgmnnmahadetgrgmammn@ssmpéhabglaﬁa ewde garp@aEsed in such an

amou&;%!#&iﬁ%??ﬁﬁéd eﬁi)lqrp ﬁq)s(’) gﬁ)gw%gn r%ﬁtqﬁ‘%}% %ranules The granules are

I'nase, ’l'accase, en Ses,
used ianmlaasent o£O OOZ t@20aed preafsrablry vl xo 10 e@lgmeﬁm@m Ihgome

conoSPREETR AL b EPRATE S A SR Bl e

dissolQti6in rdtaﬁamm@flamzy meeridlhbataeglates the dissobutcur ofegranules during
reduction in the anount of chem cals needed. [86] In
use)- sone particularly preferred enbodi nents, the present
[90] | My aadition, dNidskes Bae usd i the peeseynAveticgs Iilﬁﬂﬁthng ﬁaltbf)hydrate oxidases

per.aci ds fron1ester S ates. an i
seloctp 08 (061 ETAIERLATIoHE Oﬁdé%ﬂpgr\g%ﬁfﬁlﬁ g tcfis9),
galactlobé"bii@gset @URRY: slRgfiddtion Y. 1B. ‘f)O&elFobﬁ)sl RETagé (IQJ’PAIE classification
rogen peroxjde, as any enzyne enerates

ECL LA S rast kot (RO s SHEARncE - hodo Dearbaser dilase (UPAC
clasmﬁ@aﬁtggxgéeg Y f1 31D PRk odd VG sk QTP KO c14% AR Sn EICACE, §t5? glucose

oxXl rom’Lact obaci || us species which are known t
oxidassy dBPA Glassifieasian Bl il 8- Aoind mixiures thgeapts Irﬁae%s@s\ﬁpvwmplated that

any shit®1PEHTER that follows the equation:

Enzyme + reduced substrate = oxidized substrate + H,0:
find use in the present invention. . ‘
[91] Additional components find use in the formulations of the present invention. Although it
is not intended that the formulations of the present invention be so limited, various components
are described herein. Indeed, while such components are not essential for the purposes of the
present invention, the non-limiting list of adjuncts illustrated hereinafter are suitable for use in

the instant compositions and may be desirably incorporated in certain embodiments of the
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i nvention. |Indeed, one advantage of the nethods of the
present invention is that the generation of acid
WO e@aasres he pH of a basic solution to the pH PERys2006047022

whi ch the peracid is nost effective in bleaching

(i.e., at or below the pKa). O her enzynes (e.qg.,

al cohol oxi dase, ethylene glycol oxidase, glycerol

oxi dase, am no acid oxidase, etc.) that can generate

hydr ogen peroxide also find use with ester substrates

in conbination with the peg%wydrol ase enzynes of the

present invention to generdte peracids. Enzymes that

gen atea id fromsubstrates.w thaut the erati
inventip, i rOBEN BHR eTBRLS JIPRiE BETTRAHE (F BEufient of the substrat

to be dlé!i‘ﬁ@dl‘terB méHHMPE ASstRti BWThLEIEMTRE compbsitien adistthacsse with
not limted to prot eases. Thus, Cefg&lrades ribed herein

perfumesecqlpranis fyesoiche ke 18 ioundeeto h$ucd adinpgH g 4 addition to the
enzymgy BF tHePre et [rﬁ’gh{lé{n,%@ijoééﬁtﬂ%%d@ﬂm/&%mﬁ§géd P8xil®kource and

econtam nant fornul ati on and use, as wel as varil ous
materigk ¢rampriging pe g;tpmgletx g[‘,i]e prgclg@n@um@ftb@s,e@gldltlonal components, and
levels %%%9%45‘?%&1 %hteﬁ%f S\Hﬁlsci gg %n‘%'i ﬁ)%kc%ggcgr?} {):f tgg:ceﬂl‘fyoﬁ'hon and the
naturenf ¢ deaming opekatibn ﬁ'«yxrwhlchctl id to bahead. Suniabld admapt waterials include,
N
deposiiohdjdsadidpelsents, @icdioni8Bibitbrs, additibhaenzymes enécyiyme stabilizers,
ot AP e B9 BRET ool L R BEARRE ol ispering
agentd try 561l réBovardtixeliapoRitast fenlsy bfightasas, sulls e@giredsors, dyes,

ydr ol ase, phos hat e nonoest er, 8 drol ase, and

perfurm SRS SINISTARE AGR CAT TS, Y RIPIRPES SROSTOE oislsifgdlor pigments.

In add®iddioqRE H%ld%ﬁﬂ:" KIGW SsuitablexafiptesOT sﬁél’ﬂ@ﬁhab@djdﬁcts and levels of use
a- am no- ac%/ A epti de hydrol ase, peptidyl anino acid

are fogrydiindy & Ea fos aﬁns'ﬁ%z I@Q%]rz(ala’é 6,328i348phsrgia incorporated by
referefded FIﬂle %. gHﬂDmd i eheh 1 Ptilbﬂ’t@ RbAGE: MRibatinde bf M8 cleaning

pept uch hydr ase(s) find use alone or in
Compmmsrceftth‘t)prwmhnmﬁﬁydrol ase. Pr eferabl e anong them

2] 3Lfss égﬁﬁXéx%&tﬁ%ﬂeeﬁn%)@{s?ggépof RP% &@H&t h)g¥ﬁtxdﬁeﬁ%gﬁcompmses

hy dr ase ta ncl ud pr ot eases
enzynimlthatgemgve any mlqnappctrdylld apd{nrlHié)z hlfﬁldr @m@m;thatssn has been

achie: Sycn BERBIN indEREHE e nbEAIRa 18 (HREL anfl0¥ FOLIAR! dhzymes.

ypsSi Tald er oki nase
[93] p&ﬁﬁmﬂanﬂ}h ylrmmpemt ﬁ]nveimon promdlﬁsontnns forf ¢fifedtive Ic},@nmg, bleachmg, and

ot el SR T R PR bR I SRRC eI range
utlhzéaélhhﬁﬁ S‘gleﬁe@nmb istrFJ lih, sokrﬁ:r aﬂtelrxm’éié/e enﬂil?}dtfﬁéﬂty,phe ferfperature range
PEP pepf 1, ur oki n
RS TN R A T —
the pré#hl9 Xﬁéédﬁﬁﬁst@ﬁ G’S]’ee Ry O A1, 187L304988.95 & fh@t(bflleachmg is p0551ble at the
esterase, || pectin_esterase, .and chl oropha/ }?
optlmgﬁycpl-é gf p@qqlg dﬁgm, ﬁ@“ﬁilg"ﬁ pﬁ(é\fl rbg?%? hing at geutral p acidic pHs, and

at low ARl s ratios. Especially effective anong themare
| 1 pases, as well as esterases that exhibit high

perhydrolysis to hydrolysis ratios, as well as protein

EXPERPUISETRT. |
[94] The foilowing Examples are provided in order to demonstrate and further illustrate
certain preferred embodiments and aspects of the present invention and are not to be construed
as limiting the scope thereof.

[95] In the experimental disclosure which follows, the following abbreviations apply: °C

(degrees Centigrade); RT (room temperature); rpm (revolutions per minute); HO (water);
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esterases, cutinases, and |ipases, using the primry,
secondary, tertiary, and/or quaternary structura

wo e@vausers3 of t he perhydrol ases of the present PCT/US2006/047022
invention. [89] The hydrolase is incorporated into the
det ergent conposition as nuch as required according to
the purpose. It should preferably be incorporated in
an amount of 0.00001 to 5 wei ght percent, and nore
preferably 0.02 to 3 wei ght percent,. This enzyne
shoul d be used in the for granul es made of crude
enzyne al one or in conbina on with other enzynes

Yt AR RS e
pair); ld)f(kllédh@toﬂblf Igﬁi @‘ﬂarﬁﬁbz YiERnd 9gqniétdgtanHOmpRinditigrars)e ﬁ‘glt

granu granul es are used_in an_anoynt

(nanogxa@e)a e ﬁnwrcﬁﬁ@%r@bﬂwlle}ﬂ&wi IR HErSyIR é?ﬂnogﬂetefs)’
and urh Im3QBRRAR MIABMS miNGnifliA0KhE AM AR GI0F (RicAIR6lad OURBNts); V

to contaln an enzyme protecting agent

d
(volts)yiMWolmalperar weighblasae (reroads)amip(s) émnu?nsg{m@mt%ﬁ) kgt (hour/hours);
MgCl @%Jrgn?%ﬁ{} d@h&l&’égsﬁ%v loQur? h@éﬂ{:}"(ﬁiﬁ %erdé?l@tj{ at 420 nm);

ases
PAGEI (robrativiamidergel ak&ctngpmacimh‘y?tﬁﬁt(ethemldtds‘é éLm bratloy LA (Luria

o, FFRT O SBT3t s i

7.2D); Slm(sodmnadodenyﬁﬁi]faﬂa)ﬂﬁs (tris@lyiohyosthyd)eniasme betDAB/v (weight to

assifi.cation ran dase..(| UR
vohumg 328 ({q1iRe S RoBE: ¥t % (e ReARRR BAK 3Gt prjicper
(perh}@ir@l%idc):f pelﬁﬂ@bﬂ?diﬂltse g’hn3)CLLTI§.QMaﬂﬁHg0ﬁatb§:)MsAc'ﬁ )(Jgﬂ amegmatis acyl
cl assifi tion E ucqQse oxl da
transffrﬁi%@‘b‘( yauant (M, s1riggmaps agyl éra&§feaﬁ%a VAT RBT I BS54V
substmm%ﬁ?dusI(hxabsssﬁéeﬁb&r@wtmdl at BRmYs, Jut.| 8bbiesdak, AZIeK emira
equati on: %QF + reduced _substrate

(Kemlra badueinpé @@M% HelsinghrepSyrden: By $qienasdEpL Sgisnee, Gibbston,
NJ); }F“?{%&l‘e&%&%ﬂ PétédAﬁb Q&Y Iéwmeﬂeﬁﬁa?rmfabélﬁmu&emcn G&@a Mesa, CA);

mul ati ons resent I nventi on.

Dial (Raxl, Cﬂ@arﬁmasdaiatAZh é’lcfrg«r ﬂ?}b@puﬁm@cmolme Rsm!sg@ﬁt IL), Amlcon

t| I|

amgB LA, L PG EA AP pC RGRTERLBER Masss, V)
Amersinim ¢Smershaml Bxbmemchas i, Pisesway, Nﬁ)e Bectondickinson (Becton

i nv ion, ;t.he ki
Dickip A TatAPs L REYE PAik D! PR o Bloible, ARUMRGIE qay: pigeo ifeo
LaboratosicaMetesitibi GIBGS BRI orayibbe BRds (LrifibT schinnbogigso et déhithersburg,

i e ' di nen of,. t hei n for | e .
vD); M T e s D wigmreot b Eieh CBiemS A Thrg gt Lovis, Mo
Sorvallf(SbRallIHAasIm&lts 4 bbRlid) efDedPonDCol, BidechroyogyhBystems, Wilmington,
DE): A5 e chEiob PRSP TP Mol PRty MigtETmacy, o

and ZEREEC St 2eds tihat mg%@&mts are in addition to the
enzynes of the present invention, hydrogen peroxide

and/ or hydrogen peroxi de source and

EXAMPLE 1
Killing Curve for B. subtilis Spores by Peracetic Acid (PAA) .
[96] In this Example, experiments conducted to determine the killing curve of peracetic acid
and peracetic acid in conjunction with detergent (commercially available PUREX® [Dial] was
used in this Example) for B. subtilis spores. In these experiments, the B. subtilis spores were
prepared as known in the art (See e.g., Siccardi et al., J. Bacteriol.,. 121:13-19 [1975]). Assays

were carried out in duplicate in 96-well, round bottomed microtiter plates (Costar) with
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mat eri al conprising an ester noiety. The precise
nature of these additional conponents, and | evels of

w0 pwongaaskat i on thereof, will depend on the phyBCTEE2006/047022
formof the conposition and the nature of the cleaning
operation for which it is to be used. Suitable adjunct
materials include, but are not limted to,
surfactants, builders, chelating agents, dye transfer
i nhi biting agents, deposition aids, dispersants,
corrosion inhibitors, addlélonal enzynmes, and enzyne
stabilizers, catalytic mat $|als bl each activators,

persce BB 58h h Se L TBSe5E5 PRRHIRE et i e 50 v

KPO, Baﬁat ?H P1 i(GBEBGES, Sr i® HISDURRARS DI ParexdbeiginaD %ﬁﬂm@smal) in the
strucfure elast|C|2|ng aqents carriers, hydrotr

same yffes € Bufifey nPet) imareal yalgmeof S0 ulThemeunspf PAA ﬁgged to the assay
was 00,8 G54 & eA QW rﬁéjbf §‘m &f %Qmees% dﬁg Cg'orﬁﬁll?aﬁ{g 109 10 spores,

d ‘uncts an eve use are foun I n Lf
was thmsddesl ©z6ck 82l ad306 282 incubhated fopkS augat Mr Eren:old LB (150 pl)

e < SSERAAE SPYISIRISPyninR BRSO A, Setpsion ol

Sprmg)Idmﬂm_s)l, {19893) whs thee agdeb®ntach mwedinmixed, ahd 20 uhtramferred to a fresh

oo 3 S5 s SRS SISl T L gy 00 e, A
volum%%?'SqHQJf ch& éﬂﬁtg)r@ﬂrgé %oﬁ%%t@ik‘%ﬂat@? Rt REbR @I SR uPAD, and

been ‘achi eved. Such enzymes i ncl ude but are no

incubatedutt WICtfor E%24Iha Ssdonitwere qwmeéwytiuﬂee éawﬁeekﬂlnﬁ&gps determined
t
relatn)e??ect%gﬁédwe Lo &S %@ﬁg‘gc &}é@& Hu md%‘(ér?@rﬁi WRABS: JePicid). The

cl eani ng, disin I ng over

resultsbare @despntednm Tablepsrabnrecrage g%éuphonteg dram enpexpariamm. However, the

H r.an Ll Lhzed
experigie Wi PERRYiEh it Qal i i AR EER Bl B bnde reslls, PAA im he
range of hbduz ddoiabotietOnadi wals daterirgddo Ab eufﬁc@@mo K3, pwéaén spores in 15
i nvention provides advant ages over the presently used
systems {See e.g., EP Appln. 87-304933.9) in that
bl eaching is p033|ble at the optimum pH of peracid

S nr oVi-dinag—bleachi nn at—Rneut+g
LB AA® Il S I

oH, aci Felle JrKilling plf. spbeifis §H15Teﬁsé’ty:ﬁ’%§ EXPERI MENTAL

[94] The following Exanples are provided in order tlo

min.

denonst rat e andBeffer her i |1 ukt r atfenfdes ?Detﬁl‘ﬁPm‘ errad

PAA, nEpexesimb] ¥sYroredKibiing n8poresinh; % Apers Killingrd
fre not 1.8xb@ construdd as | niﬁmd@ the scogk therdof.

(1.85] |h 2RAe1@kperi medbal di stl b3wrl® whi ch 003 ows. |t he

#ol | ow ny.6ab®t elvi ati o9& appl :2.8R100epr ees 86.4

4ent 1 grade)d; RT| (roomopenperatur®); rpm (reMd uti ors

per mnute); H2O (water); (I H20O (distilled water); HC

(hydrochloric acid); aa (amno acid); bp (base pair);

kb (kilobase pair); kD (kxangpLpns); gm (granms); ngy

and g (m orogramsy  Tmatic Genevation of PAA
[97] In this Example, three methods for generation of PAA by acyl transferase are described.
In one method, at least one acyl transferase (wild-type or variant) is combined with at least one
ester substrate, and hydrogen peroxide in a buffer or detergent, with or without one or more
surféctants. In an alternative method, at least one acyl transferase (wild-type or variant), at least
one ester substrate, and sodium percarbonate (or other source of H>O,) are combined in a buffer
or detergent, with or without one or more other surfactants. In yet a further method, at least one

acy! transferase (wild-type or variant) is combined with glucose oxidase and glucose, in a

concentration sufficient to generate an amount of PAA with which to kill spores in buffer or
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(nanograns); m and ul (mcroliters); m
(mlliliters); mm(mllinmeters); nm (nanoneters); nmm
w@na7as3263 m crometer); M (nolar); mM (ml i ol B€Y/USI0N6/047022
and uM (mcronolar); U (units); V (volts); MN
(ol ecul ar weight); sec (seconds); mn(s)
(mnute/ mnutes); hr(s) (hour/hours); MCk (rmagnesi um
chloride); Nadl (sodiumchloride); OD 20 (opti cal
density at 420 nn); PAGE (pol yacryl anm de gel
el ectrophoresis); EtOH (ethanol); LB (Luria broth); LA
(Lurl a agar); PBS (phospha'%% buf f er ed saI i ne [150 nvi
10 nmM sodi um phosphat e buffer, % ?
deterge(rgo@i @medf@gl@g&gtmg@”qnﬁtog)morqloﬂger surfactants are also included. Other
enzym@g Haﬁé%.%‘ijﬁt? )fyz@tam ﬁm&qm@ %?ﬁém Mcl’ucﬁﬂfbﬁ'&ﬁsets Opxidoreductases
(volunme to vol une (wel ght
(e.g.s g@mromxyiasemhe(cpmca@éaset Im oy preferred p@bwlm%ﬁw@p-factor
Ms (M snmegmatis}; MSACT (M
lndepe@?réerg%g%?)gygﬂ%?e ?ggs er ase) S54V variant (M snmegmatis
acyl transferase variant conprising the S54V

substitution). M SS spectroscopy) Dial (D al
Deterginghion gg#fgﬂ C%@%ﬁ”&@%& %, Kemira (Kenira
[98] |mcklissder dxplrifdeats, metisds ﬂhbwnrigldm wEregked to dElvnBiieshe e

e R0 15 L5k s P, T RS S s

assay, %b pl B #e sfoﬂtﬁln’ to@é@ﬁalyz&?%& ad@dddro M of PJZS?fn(M potassxum citrate
(Pi erce Bi ot echnol g/%\ Rockford, 1L)

buffer) pid 5,0, Beviginiyg 10! lkml%omeﬁraéfm ?‘E}é‘ 4ABTS] ahd 50 uM
KI, angght)%a ko ﬂrcu%@ asRESHOr YMinuREET RN EofHANBE /A8 Measured at 420 nm in a

I osciences, Inc., Piscataway, NJ); Becton D ckinson
HP 846Badiode Birtsk Smtropbsﬁmeean@mmmd taf Rtandgryl-cupyegmgpared using

authex%gts?%%?{d. W %@ﬂaﬁ?@hﬁu tgf% fé&fw%ﬁ@?ﬁt?&t@c[ {W§iR addition of

enzymEeagidrohdgited at R’lﬁcAliqwismeqf wmlhdgl,wﬂ\@))m the Biactiphit the indicated

times ﬁfgaﬂalgeﬁ@é Eﬁé@wﬁ’%ﬁ ) VaPF (?éugmh el{r?ér gi?att%gn«{éingl%ese experiments

was ottt dion Kegfirdaddohe hfdrogemipeioxidenehoghtaifiyd fiems EM Science.
Wl mngton, DE); Agilent (Agilent Technol ogies, Palo
Alto, CA; Mnolta (Koni ca M noI ta Ransey, NJ); and

Zeiss (Car| _Zeiss, Thor
Compgrisopa§ P 0 Bpatisall roer Ried dpmatoty or-Sp et Pereagbgnate
[99] ( RAMutid¥df I9m bédl@hﬁf@i’éa@bo@t@%ﬂmﬁlbﬁrbﬁﬂﬁé peick§hydrate, Technical
determne the killi n%vcurve of peracetic acid_and
J

grade §&¥am yisiding 480 anVrefteshy ek tr ohemitehwas Prepgiefin 320 mM KPO, pH 7.1.
After &%m&ﬁ: %%ihlegéoﬁﬁ %b%@@oﬁa@%ﬁlﬂﬁ@bﬁhﬁo%% H$Eof 6. To compare

subtilis spores

the engympeti¢ produgtion ﬁ%PBA' Gemtnrenased HoPe 20t %, ps*fléaﬁwéa HgQ> formed from
percaljggf}%\@ u!ngelI 1'3%1}‘[?[6 igﬁ?gﬁflf}g%% SW%' L6 SHs vidre @Ha alJed One reaction

Assays were carried out
contained A0 MM HL-iin 396 mdd| KP Oy, pkhd-6b b@@ Uﬂéd Arprapylanegdycol diacetate

(Aldneﬂcf gg& il(pg%{/%;la}nt \.gShQ’p 266ddite %Bh%n@t%é T‘)\'tof bn wAS §§ u?ned from the

vvas seria Pn et
value S@teniMn the label and not confirmed by analysis. The second reactlon contamed 39 mM

Sodium percarbonate in 320 mM KPOy, pH 7.1, 100 mM 1,2-propylene glycol diacetate, and 2
ppm S54V. The reactions were initiated by the addition of the enzyme. Samples were
withdrawn at the times indicated and the concentration of PAA determined as described in
Example 1. The results are shown in Figure 1. As indicated in this Figure, the progress of the

reaction and final concentration of PAA is similar in both cases.
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KPO4 buffer, pH 7.1 ("Buffer”), or in a 1:500 dilution
of Purex (original formula; Dal) in the sane buffer
W@ 2@afi3es3 + Det”) in a total volunme of 50 nl. HA¢EUS2006/047022
anmount of PAA added to the assay was 0, 0.4, 4 or 40
nmV A volunme of 5 ml of the spore suspension,
containing 10 -1010 spores, was then added to each
wel | and the assay incubated for 15 mn at RT. Ilce
cold LB ( 150 ml) (See e.g., Sanbrook et al.,
"Ml ecul ar Cd oning: A Laboratory Manual", Second
Edition (Cold Spring Har bo17’€51 [1989]) was then added
to each well, mxed, and 100 m transferred to a fresh
96-wel |l plate. Serial dilutions of each solution were
made (in a total volune gikA@rimswell). A volune of 5
m of each dilution was spotted onto LA &I at es

( Sanbr ook Eavzymatic Gegarafion of @Ak &is Be subfilissimrees or
[100] I t%§ nfﬁ} 135 ‘éﬁfsecoﬁgﬂagﬁ th AReksthe k%’lﬁ@%lﬁt)kbf drizRthatically

relative to the respective controls
genera@MAerteaeab m\ethoB syatifie sporesiacalegmitied. Rpsadout thp spsudis @ptained in the
expengx%rel rc%%éhée%lf ;ﬁgi%ag{ Zésgg&gérh ! J‘ra@@ }3@4 o 46%@@/@X%£Qﬁt%m€d to be
sufﬁcnelxqierdenmm‘strmkllﬁog @fspwreeofﬁ Sbpllis &c68. Ini thseséxpetiments, spore
Killi CE E‘% ntheeregglts PAA in the range of
! lnga%mssﬁfsf’ I H&EEP i ned to be sufficient

to kill B. subtilis spores in 15 m n. EXAMPLE 2

mag i neration of PAA [97] In this Exanple,
Sporeﬁﬁﬁélég gHﬁ%E for generation of PAA by acyl

[101] t IrPeRsS Sipefithent, BodiRee péro@Bonitd valR@ise b, soﬁiceb@'&ﬁ()z OTke final
acyl transferase

y & -type or, yvarian IS CcO
solutiqy) ¢qntained: d 99imhb é%’?léifle%ﬁ'é’ﬁ?la‘%lécetaéﬁdg gfb Vartant, 39 mM
sodiuf %’é%f&iﬁafe TechRMEdISradY 855! GeRns 10(%&\#1 e%cﬂ\'@'é HQ@D ifAR20 mM

more surfactants. In an alternative method,

KPO, Ipéi'a%ﬂ inpgotat yolumeanfH08r1Hs Bhis whik dyielgh#0 W\P&ﬁ@hWﬂ% seriglly diluted to
give adc?’ Lot 12&3&& %a%&]_eﬁ@q ba, §’an§56 SSlgﬂ/k PAAY ?‘?{ Q\gﬁla(;rﬁy (486 mm KPO;,

‘are” conbined 1n a bu
pH 7. Iie/he ngeinb devdriineototalispbeitountsdn tie ahserceodfiRAA. The mixes were
actants h

allow 1R T P AR AR E S Bimn/Arp S Of LAER o ety of the mies

was thehdispghstddss Qigikacevantoill a8 Sottbied 9600618 ﬁIatea((IdBthr) that
sufficient to generate an anount of PAA with whi

ch t
contaiped PO gbgf ‘@g SPATEHISPEIQY Wietdp Fxamply |, tg gipld a total volume of 200 pl in
each VI/eq{ rﬁ)l eg&ﬁlr?pé/l QR&F QURELs t%%fs@fétrﬂ&gr?g @f the %bﬁ%onen’cs The

at generate H2Q2 al so
mlxesme |mpubh1leg w,lylsthemporqq (ﬂ:m@] ﬁn'gaeg)tﬁ @a§@3mnutes at room temperature At the

15 amgzé) %gé‘gt% ﬁl{l%g’%e% [%(,:‘S% ?l.é ]we? ero%ﬁg Irr%i %§ % S thd tg ?v)é c{ded towellsin a
fresh 9610RAGN4AE Ahd 3b6AROHiha¥d 6AEB tb 30U slea to@v@Mermlloo Mm1ofA volume of 5
PAA Concentration [98] In these eés)erl nments, nethods

ul froyerragh dilptiemef each spereamiars W potted Anioeanpd plate, allowed to dry and
then incubated overnight at 37°C. Also at the 15 and 30 min time points, an appropriate volume

was removed from each well and diluted sufficiently in dH;O to yield a measurable amount of
PAA using the ABTS assay on scale with a standard, as described in Example 1. Results of
these assays are shown in Table 2. The results of the spore killing are presented as an average of

the duplicates.
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concentration of PAA (See e.g., Pinkernell et al,
Anal yst, 122:567-571 [1997]). In this ABTS assay, 100
workoosfi32he sol ution to be anal yzed was added tPRPCW/IB2008/047022

125 mM potassiumcitrate buffer, pH 5.0, containing

1.0 mM 3- et hyl benzt hi azol i ne-6-sul fonic acid (ABTS)

and 50 uMKI, and allowed to incubate at RT for 3

m nut es. The absorbance was nmeasured at 420 nmin a HP
8452A Di ode Array Spectrophotonmer and conpared to a
standard curve prepared using authentic standard. The

enzymatic reactions to foril PAA were initiated with
addition of enzy i

wi t hdvaRled: Preptnt h&vsamtorGegrrateian Rl AupdisSqores ipdufier
PA&“‘:“ aretyges ot Y eshTC B ISgh 10T T['prPum UT8pores/ml %Spore
([Thegrﬁ‘giég))’ b ,ﬁér@t]e&lsed ym;,’,ﬁesa SRE | MeeheRa@ 0Dt JoRasl Killing
from Kem @manang t he hydr ogenspss oxi demmas obt ai ned 30 min
from EM @Simdmcd. Conparisbn of PAA E@ywmtically
@ner at ed Prom|H2OP5HP” Solli unmPPer clar hofat e [QQ11-5A(108 0
4 uti bn &2 39 {nM Q&M um per ¢4 bonate 24 0didm J9-4X19 37
rgga'_b_g_n_af a S%br avivhud x,l.nqso ccld3 ool o ::24 ocd, AxW0L: 96.7
DX NPV DRFS O AN < S T e L X A T ¢ S AEAR N A T
7 TV 1 |3§\..L| \/\= ||/_~.0'_. y INETTT !] S P1 &1 Al .cu LILL .aLU T 100
KPSA—pH—7—T1 fter—drssofuttonof the—soti

per car bonate: the resulting solution had a pH of 7.6.
To conpare the enzymatic production of PAA from
SporeXiiag éfl DidPédgest32 wt % Al drich) or H O forned from

carbonate under identigal QH conditio t s ,
(102] PEhE EReinod o sressiseE i aotings PERERRS oeeBf Pust S cusivpign of Porex
in 32(H|£M2 Wﬁﬁ@ 7%??%&?&1_ ﬂlac)ﬁ:, oflﬁgbg%rl The pesuity la&rsllﬁ'esented in Table 3
gl ycol diacetate ldrich), .an m vari ant Sb4V.
(sveratn ot AR COHESAITHIO2BPU} Feept GEEoT AR 0P M KPO4 pH

7.1 blRe: ¥ BhMS sHvaL fthn® D dﬁﬂiﬁ J5aiyelarmntwia 396N pérdaBohste, 100 mM 1,2-
analcgi)?l s. The secon

. reacti on contained 39 m\/kSodi Mﬂ .
propylsae eiyaeb iscetaten 189 oY &propyleng ehycol diasgiagqyith 35 mM sodium
percarbofat8! PN R6didhY F@tarBbRAE! Al thes Rattn A BREGuivESLt levels of

reactions were initiated by the addition of the
sporesémi pfter a 3 mph énruletien, wkeertsadimperetibopgtealone{dx Lhispgres/ml vs

Q -
510 M SOOREP L 001 PARLOER Pty ShurGagi earnac i
combinatibu atithdother domiponEntyand wasitertpintyynelsss dodmetieas bgdilliog seen by the

mixefell 2RomPERAE o Siabat keh PP T « 5

subtilis Spores [100] In this Exanple, experinents

canduect o +6—AasSSess + hao kl

d Ll i ney ol |2+,  of
enzyL O Ty Qener &l ear ERA YESIEE W IRE PSRty P e

[PAARANGS APRATCICEhoredin! BooSHor@ Kiling | T GPHAT S [OFpeieiedl [N%Spore

(ThedrbicafX [G¥hbraRatliS demed | Ded 1153 sixanpll €@ndra@ad 2,30anik ange Killing
of 4 tlo ¢dMMM|PAA was determined t¢ benMufflicient to| 30min
demongt £§meinkill | i ng of lspores of Bl AWM s 1-168 Iin
tMose loxndri Nt c2X Qghnra il 1% ney e 20 ncdag 2310 0
89c¢ | T3 ol 2@ o, S 0 0 T 33 7 Sxio 75
A B O R o 23 Ol e Y 8.1 4x10’ 08
20.5 19.6 3x10° 99.99 18.9 0 100
39.5 44.5 0 100 40.4 0 100

EXAMPLE 4

Enzymatic Generation of PAA to Kill Trichoderma reesei Spores
[103] In this Example, experiments conducted to assess the killing ability of PAA on T. reesei
spores are described. T reesei spores were prepared by growing the strain for approximately 4
days on Potato Dextrose (PDA) media at 30°C. When the plate was approximately 75% covered

by fungal growth, it was incubated at room temperature for several days until there was
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Spore Killing in Buffer [101] In this experinent,
sodi um percarbonate was used as the source OO H2Q2. The
wo ewal13resd ut i on contai ned: 100 nM 1, 2- pr opyl eneCUSI06/047022
di acetate, 2 ppm S54V variant, 39 nM sodi um
per carbonate (Technical grade 85% vyielding 100 mM
effective H®2) in 320 MM KPO4 pH 7.1 in a total
volune of 800 m. This mx (yield 40 nM PAA) was
serially diluted to give additional m xes that yielded
4.9, 9.9 and 20.5 mM PAA. mx wth only 400 nM KPO4
pH 7.1 was used to determ total spore counts inthe
absenc PAA. The m xes owed to |n
fluEBCP VB PASS TP SeRrhO AT P So TP i,
resusp@ﬁdemﬁ MK 66 1 0%Ss]l @bl hidSRes ad—-80Pourtil ﬂisbdza’trﬁbr\t@ liteSin the spore
of a round-bottoned 96-wel | Iate(Cos
killing RS Ha HetPOROSHAPOBTOR Hes Sioyed: LSPatesiPe ek oy Srprifugation, washed

twice g‘ﬁﬁ%?dﬂhOt Shd/ieShpeRdddihal mY 8f 4HEO Ofh r&killify &a%fiments were
The T1 qui d was gently E petted 4-5 tinmes to

cme@ﬂgmseiemu@ngncﬁxw HsePehit=20 pirnf th fengalgose preparation were
added t@ Wlﬁdo%g Beldan n%ﬁfy iRStehPbf t‘ﬂl’lefBHctlhﬁrspELés oAlsg Othe mixes were

nutes at roomtenperature. mnue
made up mmbam'ns ang@nhpf prraeid,) rgenm@d WerScﬂﬂ, é&éh 4dfar1dHe5 mM. The dilutions

ot o SR, P P S SR L, Phef o o aa

generdt@dwat detérmniedme defcrbediin Exampleak; lat thiel 15t 4ngB3 Qoingde time points. The

spore m xtur SRl L e I | ! .
resultsd%ﬁ péef?gn{éﬂéﬂ %ﬂial u‘b at eo- roe\glél(lr?sn]’lng‘r??1 {éat# %Bgé lesRP %8 vge}/e@g ere(a by PAA
generdtbd By the3Qc Trsystemrand@o b ddwer lavel afiPrAcp thant the Bokukiiiswasres.

renoved fromeach well and diluted sufficiently in
dH20 to yield a neasurabl e anount of PAA using the

ABTS aasrY. Ut oS Al Syswihii b GRn&hia PAAIt6 KilbBridkedeehi kresti Spores

Exanple 1. Results of these assays are shown in Table

PAAThe |r esli?ARG of| tSmeresipdr ¢ ki%$homg are B’r‘ééenﬂ edpoges/ml | %Spore
Gawraaﬁﬂerag‘é"wtet’he dulSitieat es. SEUME Ki | 1F5pgraten 3min | Kiling
(Thl%r’t:'légage 'Tl‘be] The experi|ment® s rigp exact |y min

asy desgr ucl@, EXTE pt i}jmllb—a_ﬁotb gt ot Tom ol PITE%<i0n 0

32 MVITRPO ool 7. 1, WagioUSed 1 nopbace pi toie DUfT enxio’ 99.99

Th@ rejults2.are pgresemted 1|n Talkdoe 3 (avez.age of 0 100

digd | cat es) 10 Cont|r ol s 0l ncl uded ®ri ous re&bétion 0 100

cdfiponents #h 400 mM KPO4 pH 7. 100huffler: 28 ppmlSh4\P 100

variant, 2 ppm S54V variant with 39 nM percar bonat e,
100 mM 1, 2- propyl ene glycol diacetate, 100 niV

1, 2-propyl ene glycol diacetate with 39 nmM sodi um
percar bonate, 39 nM sodi MMEbEﬁonate AII t hese

t r ° chhg O‘%&\%‘ ?5 ﬁgu‘é"%ne ko@“ i ] g’?cp:\r gi yc?f bifleethte
[104] ( leill'ﬁs BERamnmpky, _kaatiinéhtiﬁgassm ks dAmbuditarf p@ta‘a:enc acid produced from
WYX R M AT TR CRTRN Y A ——
50 mMESPOSHHA. Dinith60 mAs gllicas@tahd 26 snMNE2igrbbylag: sleesl diycetate
(Aldritcpl)e. The solution was continuously sparged with air and stirred at room temperature. The
reaction to generate H,O; was initiated by the addition of 100 Units of glucose oxidase (Oxygen
HP, Genencor International) and allowed to proceed for 1 hr. A sample was withdrawn and
tested for PAA before the addition of 2 ppm S54V variant, to initiate the production of PAA
from the formed H,0,. The results are presented in Figure 2. Further samples were withdrawn
at the times indicated in Figure 2, and the concentration of PAA determined as described above.

No PAA was detected before the addition of enzyme and approximately 9.5 mM PAA was
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m xture of all 3 conponents at conparable |evels (100%
killing). EXAMPLE 4 Enzynmatic Generation of PAAto
wERoor/1IR6sEhoder ma reesei Spores [103] In this BEXEDPLI086/047022
experinments conducted to assess the killing ability of
PAA on T. reesei spores are described. T. reesei
spores were prepared by growing the strain for
approxi mately 4 days on Potato Dextrose (PDA) nedia at
3Q0C. When the plate was approxi mtely 75% covered by
fungal growth, it was incubated at room tenperature
for several days until t heP® wasconf | uent growm h. The
spores were scraped off the plate using. a
produgeghires ths 4paM ronyé%s%,bw@ Staopiatersnd e Fefypgpdpces from the
glucos@NBubsRZBAdRL refdioRC until used. Prior to use in the
spore killing assay, the spore suspension was thawed,
the spores pelleted by centrifugation, washed tw ce
with 1m dH2q , and resuspended in il of d O The
spore Killing experiments were carried out as
descri bed in Exanpl e 3, EMMPM&Q 20 M of the
funga n
t ho oSt ReR ot R N AIS, SCFRE TiAph? P Gaflres
[105] Alisthis EkaanphexeaqaewmeatsmnhducqadwmeSMB genmaamqflper@tﬁetlc acid by

AT of GG BTl re T8 Caneh oS NIRRT HR AT gL gadd resolve
probleptSdseskiaed Pk sterhiga instateligaifPAA aﬂnamﬁqsdémﬁén&tures In these
cxper BT A 5 B P SR e e Pt anth a0
about loec‘» qmseﬂelestp&axlabﬁts%mﬂaes@eg e&aﬂ 4@2 Qg4 and BOIC are used.

al spores were killed rated. b %95 ?\I
[106] sys b5 SvRprgenis, LR Feae Ve Vot akpvneRngot 350 M kPO, prt
7.1, 1@01911%'1@ ﬁ%[&é dglge&a\waeaafe @ﬂaﬁe@)t bisd £60 ANRIsOGUET peQBarbonate The

o

from d ucosé eneg col Diacetate [104]

reactiqri ‘S’elEﬁaﬁﬁlbéateé )%b%’(c' tG apd 64 s.cand thepindiigiethby e addition of S54V
varian? 85 2%k &) thH ?&nffm&hlltk‘:&%%r&@%ed in Figure 3. Samples were
yco ace Al5m

propy eneg te are describ
withdsayynatithn tipees ipdieased ithe @mxapmmlgths gongenkpidyp P PARA dgtermined as

i ' n9}/@ktional at least up to 60°C.
e 8, 5 g AL SO i st
sparged with air and stirred at roomterrperature The
reaction to generate HO%%S i tiated by the addition
of 100 Units of glucose oXi gglgli(:(iygen HP, Genencor
| nt er nat i orGéneration alf ICusechn trated Paraecti¢ Acidlby AcTA
thdravvn and .t

was sted.fo bef.or e
1107 S35 RSB SBARPAI N doBmiRp fheftatbiir ACT to gonerate o
conceﬁfr@téﬂ%bh@x@n%fé‘ pEABetfi¢ astul g‘ﬁeée%’)@ﬁﬂrddﬂ&wr@henmﬂﬂeﬂ insorder to address
are t in Figure 2. Further sanp]es were ... .
the DA PRI X PEHBIIPE GO oF LS RS R P LPn R i gitable for
dosm%@f‘ aRiM drint® BifffrettASLEiRhE Fari vzed Iliiﬂnde:{iﬁ‘dhhﬂ&ﬁ tiahe¥@ionN®ntained 50
AA was det ect ed before t he addi i?egn of “Q@Hgﬂk
mM Kepf3+ it @t EM Ssiengp)pAM ks prosifos & IyobfHaCHE! h), and the
SSAIV:'v.»a%anr t@%yﬂ' £ ofteretiod bR ¢6H BhR. AN ehRidd Wits WrREe€ 88casionally to
from
mix the reactant(:, as they were not miscible at this concentration. Mixing was conducted at
room temperature. The results are shown in Figure 4. Samples were diluted at the indicated

times and the peracetic acid concentration was determined as described above.

[108] All patents and publications mentioned in the specification are indicative of the levels of

those skilled in the art to which the invention pertains. All patents and publications are herein
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gl ucose/ glucose oxi dase reaction. EXAMPLE 6
Ceneration of Peracetic Acid by AcT at Different
waespasabires [ 105] In this Exanpl e, experi menPGI/US2006/047022

conducted to assess the generation of peracetic acid
by AcT at different tenperatures are described. Such
generation provides neans to resolve probl ens
associated with storage instability of PAA at various
tenperatures. In these experinments, AcT is used to
generate PAA over a rangen:%{ tenperatures from about
200C to about 600C. In so experi ments, tenperatures
such .as 400C, and 600C.a

oo SE et A el AR T BHE 475 apL A lesblp WA Rfecincaty

and m&lf/ld%aﬁy e Edeb ot ihcdrpotfIéd BMélfer%n@é opyl ene gl ycol
diacetate (Al drich and 100 nmM sqdi um per car bgnat.e

[109] Tileving dexcrived thecpretisesd Smisdinghts &t theigEetent GRYeRHengbRill appear to
those cﬂ'ﬁ‘%ahgyeﬁqﬂéﬁ i 18t aF thit JabsuadididifinoRd ma Y niale Bke 8Rclosed

concentration of 2 ppm The results are
embodimentesanddhpirsuch gupdifigations g intenged to Dg Withimathis sgepe ¢the present
mvent}o#‘rres indicated in the Figure, and the concentration

PAA determ ned as descri bed above. These results
[110] | Tidbseatf skl hiatth¢ bt readilyrappeaciatethal thefpressni syvghtion is| wels adapted to

carry c#,@lt tcgoeISQS ﬁ.\mpéﬁgg Ltic .Fnﬁgl% chdaggﬁgg m@ﬁ&%}?{é Eﬂw%ﬂ as those inherent

thereire Aihe icomposisions anlintedwbds aestribed iereén ateerepmematyveocbf prefbrred

enerate a, concentrated. s ti 0 era id, . .
embodiRgdE. 5t SEPTRIA S AGE AORIOTLes KRGVl B eaapagtle invention.
It is rehdligy PPaedititabnbekitied in the apr m@ta\b‘airyiggaubslnﬁmﬁsraﬂedodlﬁcations may

eracetic acid,splution, which i | e for dosi ..
be malf; AP SYFBAOR ALGIRIFY Pt GNP B JEioapR Sp it of the
inventfofPeri ment the reaction contai ned 50 mM KPO4, 2 M H2Q2

(EM Sci ence) M 1, 2- propyl ene gI coI di acetate
[111] (Ahey m,vgnt)\on ghgtrgtp,%elgggqpr\bg% ihgrein f"d Iy mgy e practiced in the absence of

any clSRBHE i diRE 1BhitAR RRThitddhs WA 1sGibt ¥eseiN @l kyedigfosed herein. The

occasional l'y to mx the reactants, as they weré not
terms pndexmsbssicns Wiirk hemwb@mqnmlpmﬁi arwxedq@s igEEs ebdengEpden and not of

hmltafj n, §88Q1]Iletr§ fPEd i ltfon. ¢ %ﬁ rtﬁ‘ec‘ 5}?’( g‘ﬁﬂd ngl%LsQHﬁseof excluding

es were ute elnlcate t1me
any eqmvadmﬁs pEthededues mbewn raad ldosmlvaé od powions tleegeefs but it is recognized that

Vano“ﬁé‘h‘f‘{’% zlé)n%glo%/ dss{b}e &J,i /i*l t!he%% nc;f%h@ B H:aﬁ}x @'ﬁméls, it should be

€ SPeci |cat|o are I ndicative o
underdteviiat althdughshe pfeséﬂtedvenmohlhas hedn gpecifichlin diselosed by preferred

e B SRR 35 PR 8k UL LSRR fyincistoed
may bk fres@)@t@ﬁ td Belithdsd gRilleAuh ihecat,iand thva suaipmoidificasibhy axahdmatlons are
consdeiL S S S SR S B s,

[112] elm@ divernba hed bédnedeREgsRT Brohdly @Ad igoReridally Wetdin dpyeBait the narrower
spemes and sub generic groupings falling within the generic disclosure also form part of the
invention. This includes the generic description of the invention with a proviso or negative
limitation removing any subject matter from the genus, regardless of whether or not the excised

material is specifically recited herein.
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those ordinarily skilled in the art that various
nodi fi cati ons may be nade to the disclosed
weredodsizent s, and that such nodifications are POI/ERNEE047022

to be within the scope of the present invention. [110]
Those of skill in the art readily appreciate that the
present invention is well adapted to carry out the
obj ects and obtain the ends and advant ages nenti oned,
as well as those inherent therein. The conpositions
and net hods descri bed hereég are representative of
preferred enbodi nents, are’exenplary, and are not
intended as limtations oqaﬁgﬁgéfope of the invention.
It is readily apparent to lled in the art that

We CI¥@§.Yi ng substitutions and nodifications may be nmade to
the invention disclosed herein without departing from
the scope and spirit of the invention. [IIl] The
| pvent hanuni L d Syl 168 gé’ncqm 3R LAt ba1ktidn, MBitable for use
be practiced 1 n"the abSence of any el enment or

in decetemiration. | i m tation or limtations which is not
specifically disclosed herein. The terns and
expressi ons whi ch have been enpl oyed are used as terns
02. desThe phzyome systemof Cidinl 1,hex¢ineaid sysigm pempriges aplpast one ester

intention that in the e of sy ter
substrasy et O HEproRS PSS Satye cAi B Pati papsterase.
features shown and descri bed or portions thereof, but
it is recognized that r.ious nmodificationsg.ar .
pérssi bITBS RREYARSXSIEn oL SHEmb] WS RIS A A st from peracetic
acid, pEithanbic azhth) pefbrosrisiielglesbhaatbit, tripetiro gertdianoic acid, peracids
resent invention has been, pecif'cag%¥ dgschsed %g
made FpBaY long €218 0K pHE Rt PRERCHISTIRATATOSRPT]cogIN fatty acids.
nodi fi cation and variation of the concepts herein
di scl osed may be resorted to by those skilled in the
aftt, affftetenarme sxsierediGlaiants YHECLorRATRG RS 167 ORF ghemical
| 860 Wdtdth NwhdBinsGaPeneMichityrdgingitsan eration
hydro%%ﬁéﬁgﬁﬁg%e{nﬁg g%é%nde’d cl a% ne. [112T]c Tt%riénév:ﬂrﬁri one§§n
systenh asmprisss adenst pizecheprionl delecied draye sedibpapdrgarhenate.perborate, and urea
Each of.the narrower species and sub generic groupings
hydrogey PSR t hin the generic disclosure also form part
of the invention. This includes the generic

description of the in tio it h V] :
ndgat| D sy ot Raohg S huedbed: Bhst ope speymatic
hydrop&iep&eride gehe@onlkgsem gélevled tfivan oridasestantitheiexairsspdnding
material is specifically recited herein. CLAIMS W
substrgfesi ;1 1. An enzyme system for generation of peracid
i n agueous solution, suitable for use in
decontanmi nation. 2. The enz ystem of, Clajm1, .
wher ei r NS£1gy g SY SR AR ofugiher goraprigipg ablspgone enzymatic

hydrogen peroxide generation system, wherein said enzymatic hydrogen peroxide generation

system comprises at least one enzyme selected from glucose oxidase, sorbitol oxidase, hexose
oxidase, choline oxidase, alcohol oxidase, glycerol oxidase, cholesterol oxidase, pyranose
oxidase, carboxyalcohol oxidase, L-amino acid oxidase, glycine oxidase, pyruvate oxidase,
glutamate oxidase, sarcosine oxidase, lysine oxidase, lactate oxidase, vanillyl oxidase, glycqlate
oxidase, galactose oxidase, uricase, oxalate oxidase, xanthine oxidase, and wherein said
enzymatic hydrogen peroxide generating system further comprises at least one suitable

substrate for said at least one enzyme.
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substrate, at |east one hydrogen peroxide source, and
at | east one acyl transferase. 3. The enzyne system of
w@k@msIzexwherein said peracid is sel ected fronmPCT/US2006/047022
peracetic acid, pernonanoic acid, perproprionic,
per but anoi ¢, perpentanoi c, perhexanoic acid, peracids
made fromlong chain fatty acids, and peraci ds nmade
fromshort chain fatty acids. 4. The enzyne system of
Caim2, further conprising at |east one chem ca
hydr ogen per oxi de generat| system wherein said
chem cal hydrogen perOX|de‘generation system conpri ses
one cheni cal Iect d from sodi um "
b cor binSRE SRl 8f CeiS T SRR B A S gy dditional
enzwn@ The enzyne systemof Claim 2, further conprising at
| east one enzymati c hydrogen peroxi de generation
system sel ected from oxi dases and their correspondi ng
SgIbst r fh€8nzyine FyAken® B OIMBmSH, SAIRMRIATsaid a’t“léﬂsizmneic adifi®fal enzyme is
conprising at | east one enzynatlc hydro er oxi de
selectegefrem protoasesyesl latasessaprydasas, aaf dnisrby {/) dpesading enzymes.
per oxi de generati on systen1conpr|ses at Ieast one
enzyne selected from gl ucose oxi dase, sorbito
o%i das®he hezmosesytind af Elaighb Wheeeinshides deashpratir substrate is an
alcohc xudase gl ycerol oxidase, chol esterol oxidase,
y?gﬁose oxi dase, carboxyal cohol oxi dase, L-am no acid
oxi dase, glycine oxidase pyruvate oxi dase, gl utamate

OH1 325 S8 WA 008 L AP B BRE LAl St

gal act ose oxi dase, uricase, oxalate OX|dase xant hi ne

oxj dase, and mhereln t|c er oxi,de
gbher altRETEYRE AYSETOF ?I%E?Fﬁft SR e ghe aétrgent
sui tabl e substrate for said at Ieast one enzyme.7. The
enzyme system of C a|n11 further, copprising .at

ast
oh addhe eamane sypgme!l Aaimrhevaaisipaidsysteanisp aéogp frlected from
liquide, grMMsCFdhnidbfld @hulsfiRt one addi tional enzyne is

sgrected from proteases, cellulases, anylases, and
nicroblal cell wall degrading enzynes. 9 The enzyne

tem,o [ Qg ester

Sstra Iélelgs?aafﬁ} &TCOWW ﬁé@?rggdrgﬁlgé %’ yrre system
of CI aan 1, provitdgrangtamin s@qd@faiecmgamuna@@e and at least one system for

conr AR eSS BILAP P Bl

syst embdpf Cleaposifg saiblétesi 10 said <ysteys hﬂdﬁrlc&ndlﬂwﬁs fwaohnthat the item is

selectgd fromliquids, granules, foans, and enul sions.
decontaminate

14. The method of Claim 13, wherein said exposing comprises exposing said item to

said system under alkaline or acid pH conditions.

15. The method of Claim 13, wherein said exposing comprises exposing said item to

said system under neutral pH conditions.

16. The method of Claim 13, wherein said exposing comprises exposing said item at
high temperature.
17. The method of Claim 13, wherein said system is in a form selected from liquids,

granules, foams, and emulsions.
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13. A nmethod for decontam nation conprising the steps
of: a) providing an itemin need of decontam nati on,
w@pa7as32bast one system for generation of perBCI/AUS1006/047022
aqueous solution, suitable for use in decontani nation;
b) exposing said itemto said system under conditions
such that the itemis decontam nated. 14. The net hod
of Claim 13, wherein said exposing conprises exposing
said itemto said systemunder al kaline or acid pH
conditions. 15. The netho f daim1l3, wherein said
exposi ng conpri ses exposi said itemto said system
under neutral pH conditions. 16. The nmethod of Caim
13, wherein said exposing conprises exposing said item
atg. hi ghhd RRRREAWI8Im 13, wildieinRidedied cénptiseskd least one ester
wherein said systemis in a form sel ect ed f[om
substrate, @i g8t ongrhydipsn Prerfe SOWRR B fﬁaafr%!elaé.y FRs et hod
of Claim 13, wherein said systemconprises at | east
one ester substrate, at |east one hydrogen peroxide L.
sur ceThamdthod afGleim dhewherpin saidiperpeidds selected froppperacetic acid,
od. C , 0 . DUt L eat )
pernor L e LS po TR A BRI bl RELER Grciasmade
from lquey thaimfastycacidse apd peracids oyadp drdne ghorbelain &4ty agdds: aci ds
made fromlong chain fatty acids, and peraci ds nmade
fromshort chain fatty acids. 20. The method of Caim
18). f uThéaretinaihgl Claim g 8 afurthensdmprising htleastainelvhemingdhydrogen
.Qer oxi de generati.o stem sel ected from '
peroxifg BT HINLDBIOD ST RN S L ARG e tOLs Gyangurea hydrogen
peroxidd. The nmethod of O aim 18, wherein said system
conprises at | east one enzymatic hydrogen peroxide
generation system sel ected from oxi dases and their
CH1.I SRR el PSIaim 185 whérdin J4i@ syetéi @dnpiris€s atileast 8ne enzymatic
wherein said system conprises at |east o [

e enzymatic,.
hydrogapopesepfle perariieresyyisre sdesieh Tops puifntes aga RIS %%T BPoRing
substr@ksicose oxi dase, sorbitol oxidase, hexose oxidase,

chol i ne oxi dase, al cohol oxidase, glycerol oxidase,
chol esterol oxi dase, pyranose oxi dase, carboxyal cohol

Oéé.d aSGye lnieq | 4'8¢ éf:a:uq 1%),(%@1%%1 s%h¥§§t@rﬁ c%ﬁ;ﬁiﬁé@at least one enzymatic

pyruvate oxl dase, gl ut gmate OXl aase, sarcosine . )
hydrogeti prasxide lggsératiom systens és selentedhfremalienss @xidaspisorjitol oxidase, hexose

.. oxidase, ég}/col at.e 1 oxi ?(L 1 WHBSE oxid AnoSe

ot AR oSO BRSSP, R0 i, s
oxidassh earboXyeitm! oxidase, L-amino acid oxidase, glycine oxidase, pyruvate oxidase,
glutamate oxidase, sarcosine oxidase, lysine oxidase, lactate oxidase, vanillyl oxidase, glycolate
oxidase, galactose oxidase, uricase, oxalate oxidase, xanthine oxidase, and wherein said
enzymatic hydrogen peroxide generating system further comprises at least one suitable

substrate for said at least one enzyme.
23. The method of Claim 13, further comprising at least one enzyme.

24, The method of Claim 23, wherein said at least one enzyme is selected from

proteases, amylases, cellulases, and microbial cell wall degrading enzymes.

25. The method of Claim 13, wherein said at least one ester substrate is an alcohol

ester.
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enzymati c hydrogen peroxi de generating system further
conprises at | east one suitable substrate for said at

wo e@sti3nee enzyne 23. The nethod of O aim 13, PCT/UREN6/047022
conprising at | east one enzyne. 24. The net hod of
Claim 23, wherein said at | east one enzyne is sel ected
from proteases, anyl ases, cellul ases, and m crobi al
cell wall degrading enzynes. 25. The method of Caim
13, wherein said at | east one ester substrate is an
al cohol ester.26. The nmethqgd of Caim 13, further
conprising at |east one s actant. 27. The nmet hod of

aim er e| sal nt am nat i | on
G ont T MAOHEG1aS T3 GREAM St g ALE o Bht Fifictant
toxi n and/ or at Ieast one pat hogen. 28. The nethod of

Caim27, wherein said in is Iectedfrom
Fohul | F et of GIRER ESCPASTPB SR B Ing T bBppes
aiadd b 1® toRHCan W60kt Pedstidne pi¥hogen.
decont%ﬁé&aﬁgg citoed of ﬂgrgﬂn?n{eng\h%rgg n said pathogen is sihog
sel ected from bacteria, viruses, fungi, parasites, and
Pid, NSRS MrethiCof RN 97 o\fvhgeﬁi @d?%mmes%@cfédst%rg bBtulinum toxin,
|’'east one pathogen Is selected fromBacillus sp ?
anthragis tonincicn, Coodreiddoxim eigpatoxig, tetrodatoxin gnd mycotoxins.
perfringens, Listeria spp., Staphylococcus spp.
Streptococcus spp., Sal monel | a spp., Shigella ssp E.
029 i, Ybe siethal sﬁibla;m27 wh@telrssald:p@thgggeiSISalesi@é frOHFbaCterlﬂ
. tul arensis gbact er ssp , Vibrio spp., Brucella
virusey spret @Iﬁﬁfegs?fgjro?%‘?%m spp., G ardia spp., Cyclospora
spp., and Trichinella spp. '3 1. The nethod of O aim

d o .
;g(? -ect el n&l}ﬁe&%ﬁ,@ag&zlpggggr%n} %ﬁb‘? anl%o ]Eoglg]ggﬁ\t\ogeé% is s%lected from

BacilldP, B, .anfhi@sis, CRIspediam sppXtC. lBulinmali C.derfrigens rmsmersq spp.,
and veteri nary i nstrunents

StaphylacocqiReg RN F OCEHHIPs S §€V@%@&Pﬁ§ﬁf&e§féﬁ€% - IF Vorsinia spp.
Y. pesN.se %ﬁ&k(g \M;]fp' I BB RO Ban@NbbaBRY ssp33VibHoSppE BrkiRi spp.,
Claim 3 erein said hard surfaces are seI ected from

Cryptaspasiéhat @mﬁfaae'@sspan&ﬂcmmftarﬁpm agd Iy ickig!lasmp- The

net hod of C aim 33, wherein said household surfaces

are selected fromkitchen countertops, sinks,

c3ipboaits methed oﬁ@lamdﬁdyheteaweé ltegwemﬁpﬁ gf deawgpmination is
select&f :terﬁr%rh%cll 9&1‘? k9! rﬁgﬁc fedd@h aé}{a‘i’& &s, te%ﬂxl@@ hRedical

13 be f oom areas

mstrmﬁbmsnarﬁta\(etenhar}emstmmedts ndustri al surf aces are

sel ected from food processing areas, feed processing

areas, tables, shelving, floors, ceilings, walls,

sBpks, Thetmidthed of Claim 13, wherein said food is selected from fruits, vegetables,

fish, seafood, and meat.

33. The method of Claim 31, wherein said hard surfaces are selected from household

surfaces and industrial surfaces.

34, The method of Claim 33, wherein said household surfaces are selected from
kitchen countertops, smks cupboards, cutting boards, tables, shelving, food preparation storage

areas, bathroom fixtures, floors, ceilings, walls, and bedroom areas.
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boards, airplanes, autonobiles, trains, and boats. 36.
A nmet hod for decontam nation conprising the steps of:
w@oopnaszsdli ng an itemin need of decontam nat i BET/US20A6/047022

at | east one system for generation of peracid in

aqueous solution, suitable for use in decontam nation;

b) generating said peracid in aqueous solution; and c)
exposing said itemto said peracid in agqueous sol ution
under conditions such that the itemis decontam nat ed.

37. The nethod of C aim 36, wherein said exposing

conpri ses exposing said it¥%1to sai d peracid al kal i ne

or_acid pH conditjons. .38, The nethod of C.aim 36
ohor ol MBIt SRRE 2 onbrrete LS Rl CRE® et from food
proces$Rb Gr&R! feed ProtRghg Bl tables) ShelR i, flooRs ceififlgs, Wills, sinks, cutting
met hod of ai m 36, wherein said exposing conprises
boardsp gisplenesy autempbilesiraips. e84 8oHer aci d at hi gh
tenperature. 40. The nmethod of Cl aim 36, wherein said
systemis in a formselected fromliquids, granules,
f 3ans, Aamdthedfbrdeseptaminationeomprisiegithgstepssim 36,
wher ei Q% Sal %&\?ﬁé@%{%ﬁ%@?ﬁy@%ﬁ Aldeb GRIiRRBn St least ope system for

substrate, ogen peroxi ae source, an
generationlofpetacizhin ampbus sodwtidie seitable & usT iredenontrgrinatiorc! ai m

36, whegei n ol dyRetagldlf Scl Bl AL AR, pey aceti c
aci d, rnoanoi ¢ aci d, perproﬁrlonic, per but anoi c,
per pentanoi expasidg paid liematocai] paradd ansqypens seldsomunider conditions

rom/| on hai n fat aci ds, and peracids nmade from
Su"hté‘ﬁél:;r‘]? ‘tﬁrﬂgfae“‘f"é‘f‘i‘?mﬁ Mds. 43. The nethod of O ai m 41,

wherei n said system conprises at |east one chem ca

hydr ogen peroxjde _syste el ected from sodi um : .

p f-c ar B%‘ﬁ g%eél’moc})gf S%ugt’}»ggn wilﬁ@ua Paég eﬁ;}%ﬁl%%wpnses exposing said item to
said pREidIkRintbr attdepiRbhditiond. C aim 41, wherein said

system conprises at | east one enzynatic hydrogen

per oxi de generation system sel ected from oxi dases and

tCP@'! I e HSSRONEF iRy Whteds said expdsify B&hPAsks@kposing said item to
aim4l, further conprising at |east one enzymatic
said perpeidogeler patetiplecqnsliféanst i on systemis sel ected from

gl ucose oxi dase, sorbitol oxidase, hexose oxi dase,

chol i ne oxi dase, al cohol oxidase, glycerol oxidase,

cB9l esfiheahetbad dfEHImEBA; abomin sl dapesing eeprges| exphsing said item to

.y OXi -am.n ci d oxi dase, gl ycine oxidase,
said pf)r)? %333?%@3% ggag‘,u%gl ut amat e
40. The method of Claim 36, wherein said system is in a form selected from liquids,

granules, foams, and emulsions.

41. The method of Claim 36, wherein said system comprises at least one ester

substrate, at least one hydrogen peroxide source, and at least one acyl transferase.

42. The method of Claim 36, wherein said peracid is selected from peracetic acid,
pernonanoic acid, perproprionic, perbutanoic, perpentanoic, and perhexanoic acid and peracids

made from long chain fatty acids, and peracids made from short chain fatty acids.

43, The method of Claim 41, wherein said system comprises at least one chemical
hydrogen peroxide system selected from sodium percarbonate, perborate, and urea hydrogen

peroxide.
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oxi dase, sarcosi ne oxi dase, |ysine oxidase, |actate
oxi dase, vanillyl oxidase, glycol ate oxi dase,
wQ@adoaasnse oxi dase, uricase, oxal ate oxi dase, RENUBI00€047022
oxi dase, and wherein said enzymati c hydrogen peroxi de
generating systemfurther conprises at |east one
sui tabl e substrate for said at | east one enzyne. 46.
The nethod of Claim 36, further conprising at |east
one enzyne. 47. The nethod of C aim 46, wherein said
at | east one enzyne is seLﬁfted from pr ot eases,
anyl ases, cellul ases, and crobial cell wall
degradi ng enzynes. 48. The nethod of O aim 36, wherein
said at | east one ester substrate is an al cohol ester.
AR, Thehemiettd ffCleinmilm GﬁerefnLHaﬁdleystem Qpmpeisesatdéast one enzymatic

| east one surfactant. d of ai.m 36,
hydroggRdieEnide generfianoTstem f’F‘g?‘it?nge %Ssga thiiir corfeinending
substrdtb €M cont am nated by at |east one toxin and/or at

| east one pathogen. 5 1. The nethod of C ai m 50,

wherein said toxin is selected from botulinumtoxin,

apd hr aghs nfe%cf‘of Clafrh 21 ﬁ%@?é&hﬂnélﬁé laf‘leaﬁ'cﬁx@ %BQ%thlc hydrogen

t et'rodot oxi n, and mycot oxi ns. hod of
peroxiBe genenatiasi systeai & qgéﬁctﬂﬁgwnléu@@ emdeae fsmhhﬁoba@ldéﬁ, aexose oxidase,

, r
cholind P&@?@ al&%ﬁ@%md@s% %@céx%? ogi?g%ég %l@%}%éo@ %md}]—@@ éﬁ%ﬂ%@g oxidase,
carbomloehob@uﬁarssnLBaunb Iacusl cscpqlnsse, ﬁycmntohm svyn@a(tﬁsmﬂd@hea ghutamate
ox1das§t %Fsdr%;%be t%@cgeﬁg, 13151213 oxg% : %d?‘%é%g%ﬂ%sg L\}aﬁlﬁg o?uﬁa@g ql%colate oxidase,
galacteqepxiddsh) widabe, osalate oﬁdasbokanthﬁ%r(ﬁmdusa emﬂp)yheré(in said enzymatic
are

hydrogegnpperowg :gglgeglgtzt%l éy%gng gtgf}}eé cgrBanes 3661(55%% %(F J&%Pen%u%tstrate for said at

least oBBRnzyrk.ar di a spp., Cyclospora spp., and Trichinella
spp. 54. The met hod of O ai m 36, wherein said itemin

need of decontami nation is selected from hard

sy¢f acqse nfctidd 665C15A3%, fifrBRHcoPPASINE lat IdakidShe Bayme! S,
textiles, nmedical instrunents, and veterinary

i nstrunents. 55. The net hod of Claim 36, wherein said

f Wd ' 3" he egﬁctdagf éfa‘?xmél%r WhEl%m yzﬁg at ﬁ%te(ﬁle chizglle 1s selected from

seaf oo of daimb5 wher ei n
proteases, dmlmsgls, sqlﬂtﬂlaaﬁ@sarai @@@bl@bwébww éngméulgmmes

surfaces and industrial surfaces. 57. The method of

Cl ai m 56, wherein said household surfaces are sel ected

f 4&m kiThe heathad of € im@ss whsieik said eulshstamgssteg gubsitratg is an alcohol

estﬁrboards t abl es, shelving, food preparation storage

49. The method of Claim 36, further comprising at least one surfactant.

50. The method of Claim 36, wherein said decontamination comprises

decontaminating items contaminated by at least one toxin and/or at least one pathogen.

51. The method of Claim 50 wherein said toxin is selected from botulinum toxin,

anthracis toxm ricin, scombroid toxin, ciguatoxin, tetrodotoxin, and mycotoxins.

52. The method of Claim 50, wherein said pathogen is selected from.bacteria,

viruses, fungi, parasites, and prions.
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areas, bathroomfixtures, floors, ceilings, walls, and

bedroom areas. 58. The nethod of C aim 56, wherein
w@adod/1snaustri al surfaces are sel ected from f oPdI/US2006/047022

processi ng areas, feed processing areas, tables,

shel ving, floors, ceilings, walls, sinks, cutting

boards, airplanes, autonobiles, trains, and boats.

41

53. The method of Claim 52, wherein said at least one pathogen is selected from
Bacillus spp., B. anthracis, Clostridium spp., C. botulinum, C. perfringens, Listeria spp.,
Staphylococcus spp., Streptococcus spp., Salmonella spp., Shigella ssp., E. coli, Yersinia spp.,
Y. pestis, Francisella spp., F. tularensis, Camplyobacter ssp., Vibrio spp., Brucella spp.,
Cryptosporidium spp., Giardia spp., Cyclospora spp., and Trichinella spp.

54. The method of Claim 36, wherein said item in need of decontamination is
selected from hard surfaces, fabrics, food, feed, apparel, rugs, carpets, textiles, medical

instruments, and veterinary instruments.

55. The method of Claim 36, wherein said food is selected from fruits, vegetables,

fish, seafood, and meat.

56. The method of Claim 55, wherein said hard surfaces are selected from household

surfaces and industrial surfaces.

57. The method of Claim 56, wherein said household surfaces are selected from
kitchen countertops, sinks, cupboards, cutting boards, tables, shelving, food preparation storage

areas, bathroom fixtures, floors, ceilings, walls, and bedroom areas.

58. The method of Claim 56, wherein said industrial surfaces are selected from food
processing areas, feed processing areas, tables, shelving, floors, ceilings, walls, sinks, cutting

boards, airplanes, automobiles, trains, and boats.



