KETOREDUCTASE POLYPEPTI DES AND USES THEREOF 1. CROSS
REFERENCES TO RELATED APPLI CATI ONS [ 0001] This
wa@p@bioemdi on cl ai ns benefit under 35 U S C 11BCEUSDINS/078115
appl i cation Sepal No. 60/976, 345, filed Septenber 28,
2007, the contents of which are incorporated herein by
reference 2 . REFERENCE TO SEQUENCE LI STI NG, TABLE OR
COVPUTER PROGRAM [ 0002] The Sequence Listing
concurrently submtted herewith under 37 CF R 1 821
METHODSANDr APPARAFUSKFOR ARHY BRIDECARPACIAIVELY -

na?elﬁﬂﬁﬁq HANﬁl AN mmmerrqwmcefmggmeﬁ PEALSMtA
reference The e equence Listing
was created on S?i#dﬁ’g‘jescs%eyszggm th a file size of
254 Kbyt es 3 ] bel onging to
t he ket or edu ase EEE@% (%P??ggr ony reduct ase cl ass
[0001]( ECL1. Adlaridfd jn plasmajmzeéassing havetfhdlitayedigh®sthsn dfe semiconductor
optj cal l. ctive ,alcohols.fromthe correspqndi
industey, Sb¢ ShratrEHeY FOBstRas & kbl ARSHReA s GRet e andry fora
manuf&arrrngs:mpﬁhm beABRITb prodbyielibstateSH diferait procE¥siag conditions may
|caIIy convert a ketone or al dehyde to the

give the B wapHes ?@nmanaﬂgep?vaa%tcomemtomvua YL INg7 e
compahiBEnhdve idiefted ARG bh@Peso@¥dsd8 ideRffyThetRSHsaha/sp QIIrangements for
substrate to the correspondi ng Ketone/ al dehyde
lmPTOVMbm’ate mmeeesgiagiuct i on of ketones and al dehydes and
the o KE
[0002] r equi )rﬂle géhte}aq }l?sqna%rg&gﬁng%\g%nﬁ%wscoﬁgﬂztegsﬁ Burahty of
configuratiois; Feméxample; e plasma grocedsingtsystem (nmmd)conﬂgmediam d

capacifey 0B B TR G BT AR 8 RUGAUAE <5ppled plasma
(ICP) procesdingsystedle Eudh pladfa GrocedsigtdodBgurhisiil Bhit o BB processing

) the oxidation reacti on NADH and NADPH serve as ,

in a range Of PrOSESSABRBIELETS-whi | e NAD and NADP serve as el ectron

[0003] accepiRiRvéd id Rednt ?é’d{'fw‘ e tﬁ{/pé@hﬁﬂé\\i@&. thdi@ke being processed have
ket or educt ases and” al cohol dehydr ogenases accept

become mprasophisticagadang meayyequited mare prosess 6o s hat sxagples devices

being ek 2 ¥ b b ol AL, BRI DRAIS SO o Y

paramesers| syeieastpdastfaatensigvindwsifosmity dérass theanbstiate, ﬁminner];@@&

. Enz catal.ysis in an synt hesi \ol s
Furthedgiees WEyic Feion oy SPRRAC G BHOHER Saeh P i BERrofse may
. requlreaiilffzo %l’eﬁtt;frycessﬁkfebm’fsﬂ aagw@&f cml)Bégl:3 gllafmd-ﬁockshlhg sgsﬁékbmf ¥epekific
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38, . 11360538) Candi da parapsilosis (Genbank

substrajgse No BAA24528.1, G 2815409), Sporobol omyces
[0004]S2 mmf(ffikfﬁ'iatf @@mﬁgﬁ, FEaA MastfresGb(RPlifidd representation of a

6539734) [ 0005] I'n order to circumvent nmany chem cal
prior a$ papiabitively-qonpled dlaswa (EGP) nrb@sspngawm dtlaspta eegessing system

100 ma&ﬁgp@% slrlrgg fdmlfbel ﬁﬁﬁgﬁ 8} @ ugm.sle : @? g}ﬁalg{u%gw éactitive

dnschaﬂgesystamdlnadnc&hmﬂle adtms&erqaemsmyohdndd bai arehatllimited to, 2, 27

duct s cati ons can
and 608 C it o BRE P PRSPy B a0 iy Br Sofiuasiiso
include £5lBEkdtONG6 bedig disosbdiibove @ lovadt 2R 6dd 102t hose i nst ances
re presence of multiple ketoreductases in mhole

whe
[0005]cel | s GRBrifer theiviiatien yh%rﬁme@f exafeple subsias 40015 befpgiprocessed.

DurmgyﬂlﬁhQ prbcebdify, AR RIF {,%ﬂetﬁfo? %@&'lth E‘bﬁth't N&Kﬂuﬁﬂ thay supply an RF
l'ications, a co-factor (NA enerati ng

power m@yﬁ@elmﬁ@ne 462 Yransb o Ricnyie blfe riage exampl, KF w140 may
j t
be used ENEARBERIRE: &iTery'sy s YRemiaty L 1RERLGE Hh RE gbferacr
generate useful chem cal ,conpounds i nclude asymetric
reducti on of 4-chl oroacetoacetate esters (Zhou, 1983,
J. Am Chem Soc. 105:5925-5926; Santaniello, J. Chem
Res. (S) 1984 132-133; US Pat ent No 5 559, 030; US
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[0020] In sone enbodi nents, the ketoreductase
pol ypepti des are capabl e of converting at | east about
w@3poizobhe substrate to the product in | ess tPemnUsinotv78115

24 hours when carried out with greater than about 100
g/ L of substrate and | ess than about 5 g/L of the
pol ypepti de. Exenpl ary pol ypepti des that have this
capability include, but are not linmted to,
pol ypepti des which conprise an am no_ aci d sequence

108 maygnierashwithiaiggs (not sso@n|tpsmlifsillugtratipg) tolignitepiasmepl 14 in a gap

: ¢ .
112 bepydtih ol SRERoGAhT e 10F, KEOLERAL BECR PA. lone

electrode pRdois shafn asdwbing grgurided. Howsveratppet eledttode p04 thay falsp e

reat er an _about, 999%99.,.1%, 99. 2% 99. 39 9. 4%
powerdgly Biga g1 3y F3%4 13 <4 aggrop e Gyl i pdteios o
create €l¥@Ratc delmicesipl ary ket or educt ase pol ypeptides with such

hi gh stereosel ectivity include, but are not |imt ,
[0006) " ¢ ﬁ%gﬁgﬁ RIPREBTNGIRStERLIHER ASPIAYNAPrOSSS G SYS™ ‘&aﬁg‘ﬁcb"
118 Haly DE ROAKHUREH tb e aFely AArldW gad, TR Be adtu 1560 abéut 1:15
sap 20,3922,9%1@%16, 58:5@3]0, 32,ga 4, 3 A‘Q’:?g% 515, 42, 22, '
the aspa@ ratpgof @ep 11310 thg danwT obpppeselectale 164, Bydavieg narpow gap,

procesgifs sulrediring Shop@Psas sgsicdifim® o iz Soadie okt mAPbe

employed ¢t procesasulstrate. tAsahpreas enamploed| hesain, dogdinguicfeessto a

L yvnucl- eotd des..encqdi engi neered ket a
measul e YONEUG O AP ER ST b R SPRUBE R AR SERSL TR
CCP pouesting @lstem elayaktahtraodatelechibg ofdlyctinid degizes with very small

conditions. The ?%l nucl eoti de can include pronoters

featuregpﬁgug{ngérpryrlggwaa "€iBfrent s useful for expression of
[0007]t he eng p&tRehl MG MAG T&@furk 8F CCPPredesttl sy8iRfh WBNaslluétiated in
) codons optim zed for specific desired expression
Fig. 1A yuaydeghe makiliiy ta dgcqupleyinn densty prrbioniepereyid Puripg plagpg
i . I NQ: ’. .
proces?n‘&gf, 1t|2dia’w ﬁzegcﬂfﬁzcglt n??@P igo@%inés%rgtzmstg ’mc%e%nd%gt’ly i%tro%{ éfe ion
density/md thg7ion 4gerg$ 1 Fors3ampls, arsattempoto i@dreasg3on @Brgydyy ing@asing RF

pove Gy e o ey b g om By genci
Anothep dimjtingfeetntd afe3CRipooessing Isysten 00, \as ilbiserared chelligeht,anayntee the
... pol ypept.i.des, that correspond to.the.sequence, fornul as
abitity i echBae S plasri densipy 55 SRt dyS B oI
processifPgetem. Tas {TER priiceRing Gl Qe mtayfiiodbé st16 tduesbmmBHALS plasma
conpri sing .the polynucl epoti des and/ or expression,
processjagstesdeqniting high glapmp density gplorigdepepdsnt gonigg) obythe jion energy

and th$6h dénsity. L. brevis or L. ninor, or they may be a
di fferent organism  The host cells can be used for the

[0008]expr e&ig- A B ilwwirates gisieplfied sehemadic sepgesartingeprior art inductively-
] d j: i r .
conle B E1EF) BR8-S XTBEn FRELAB I s Mpcesp asem 15

may becoonfigured tninclude heubstrits tl 6@ being dispdsed sbareadoweandedtiode 152. As

roduct . 0241, \We carrving,out the net hod, wi.t h
shown i I, th¢ BVer biegRie 132 ol ok bl ARy or Al ikt Yk f irse
RF gerefatots8, RE poiweglodowet décedde 1 Sismaye be fétiversd\thloaghiaeRF datch

al-ternatiyely, mxtures of two, or npre ketoreductas
160. L YABR IS RE Hich Ll may by SmploNSiO AR s oY e ey e

plasma@?ﬁ@t’h! bed herein are capabl e catal yzi ng the reduction

reacti on of the keto group_in the conpound of
[0009]st r ucCopsiferithe siuation wggrem, for example, substrate 156 is being processed.

Duringgp'lz{sﬁia[p?m{egs'iﬁg 2GRN K seAbialR 1 68 ay s@ighE R¥ pbwer to an inductor
henyl'] - 3- oxopropyl ] benzoic acid nethyl ester ("the
coil 166ubbe ergsseseytion of 103/1@% oeil ¢6Gp anshavwy intFeg. d Bi, meynbe aspiral coil

with arPiF @RI8beifik BHGleq Gho Bl HAEAHEW i3 1442 ThE bbwer from RF

(2-(7-chloroqui nolin-2-yl)vinyl)phenyl)-3

- hydr oxypropyl ) benzoate ("4 he product”) :- [0026] In
some enbodi nents, the ketoreductase enzynmes descri bed
herein are capabl e of catal yzing the reduction

. Y a1 o, o o o



[0043] "Substantial identity " refers to a
pol ynucl eoti de or pol ypepti de sequence that has at
WO e@94301 per cent sequence identity, at |east BSI/US2008/078115

percent identity and 89 to 95 percent sequence

identity, nore usually at |east 99 percent sequence

identity as conpared to a reference sequence over a

conpari son wi ndow of at |east 20 residue positions,

frequently over a w ndow of at |east 30-50 res;j dues
generatgr éﬁ%mntimr;seﬂdéﬁmg@r@cseq@m'é fielfbHi2 pepetrating through
dicteeig bEMed Bl e SRIPEL U8 100 PBA B-E0AE REORENGR O may
interact with gas20 igetecnd mammtainglsmafléd.he ref erence sequence

h i |
rootolg 001 ; I EontfagEiB W cr BRRNS b dr P Ko, bl OB °
generated ®RICP procosshizsystemtterddsto halethixghet detits asiraaaRE powlevels.

One iR dfench bFinsUn 0t RERE=iAg VBV L ShLGP Brofes T SFien] 00

may bediE Gap RFW&? muple@m plhstna. ERERITELY 1% bia@REpoREr from RF
percent sequence |dent|t% at least 95 percent

genera@é 42Rbring apphied fQ spbgiFaterh36 RFpoyer may bp soupled toplagmariés
t
through §RI8klrcXing(Rl FAIEICR rode ST URERPERS TAAS WL R a8ty B3l low
plasmagpokentiplt nodyi mhxeb'emmdpl’messew@mgy enploying effisienh men-
g/}gen used in the context of the

CapaC"EV%r%Be?lmr% oeflﬁ%ov%rtt%%laam no aci d or pol ynucl eoti de
[0011]seque m{seshtmﬁ ar Big! 1B, tplemau b eiayhgved torfoidal/ésighnetshape, svhere

meplagﬁaéwgbﬁdé%&?qr nce se uence%cu&e&wtgpg |ve$ r;tugtglggm

betweeh@fgap QOE ETREMBEIREE ﬁeldrl 70! RShoWR [djﬁg 1) an[ﬁﬁ:hl?é&fﬂwp%
or residue ?OSIII on of g}dgl ven ynmer i s desig at ed

half (14 the distanse et the sadivsel 700f ﬁ‘@é%’@ﬁ%hk@ Wish minima mathe ggater
of the ctolﬂ%n@‘fﬂe%llsn iGE 'tﬁeaﬁlaé?:%sdotu Rt 984 Hﬂf hawethé H%héﬂt Hgﬂsgy at

i ven amino ‘aci'd or poFfynucl eot?de sequence

about t@ifdh%b the distayice ehthamadius 148iof inslucoespiral ccsht% dus to Hetmaghetic

field 1 A GRRICATS SR SORATNTIGES, can be aligned fo a
ence’se I'ntroduci ng gaps to optim ze

[0012]r esi duas maytbet@prebmted&:gnhdsh ekntledmﬂhqa:e,nmegap 162 ini€Pe

proces iR SyBlem RAGHS 10rpe(H A SUITG R Bhigtg e iiespne O oghn e e e

about tRECRAURIS 6LindEctoPels] M6l 1o dcesmacdatd the inli@nétS i@ mmebemg generated
sequence to which it has been aligned. [0045

by inductif gpih 66| SuHICiAN gap hesghs mey b NEYEESapY Gich et R gower induced

througl GEfEBicWinddiw RsLREFHE Msofted SBUIRY |64, TBAG IR LRciG Bap
st ereoi soner over another. Stereosel ect’i vi ty can

height fos plasmib o aliseroRE pewerodanagente substratrcl S6maychs aveided. Fsr
examplf all\fﬂ{e%%g(?sttgé Ftélg?\gg n@eﬂc Rid ltr7r% §B¥\}@§rﬁ8t% &tb@tr%@ $5€t0
produce bkecteo Iﬁgtahadlmum' anentandicapagitive cotydingtinsteadod peciucing tiyd/or

d |
sosain B (15 FURGIS BOULR TRGER HhFngrol SR Ieah O e
substraterhntihﬁ af maﬁem&émpdr§Me3mCtmﬁttate alHiet might kl@iu)desuable for

djnt t |l . t
plastus g B, 1 gmecest s i sy forppeian i relacvely

large ggﬁ:ﬁﬁ?g&,ﬂg piRedsii. f ormul a [ maj or enantl omer - m nor
enantioner]/[major enantioner + mnor_enantioner

[0013])\Wher e Angthes limitalignswite IGP preeessing systane b3 gndhown hyrfdg. 1B, may
t

be in pELERSE vkl bibsirie! ] GHEAR6 al e relatively gpod uniformity of

plasmagas affepted <be heargagnetié ﬁdndeowr asererl@eererbstrateandncxcmpé 166 may

et e B GERBFTRALSHOl ySFR0A e

and di astereoneric excess are types of stereoneric
excess. [0046] "Hi ghly stereoselective" refers to a
ket or educt ase pol ypeptide that is capabl e of
convertlng or redu0|ng the substrate to the
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amno acids, 5 or nore am no acids, 10 or nore am no
acids, 15 or nore am no acids, or 20 or nore an no
wa@ceid®4300p to 10% of the total nunber of am noPEU8mO8/078115

up to 20% of the total nunber of amino acids, or up to

30% of the total nunber of ami no acids making up the

pol ypeptide while retaining enzymatic activity and/or

retaining the inproved properties of an engi neered

ket oreduct ase enzynme. Del etions can be directed to the
very largstbeeavse theaegipwamaxichuoy plasmanis abdut paif thegadiun}7G ¢fanductor

it BRI B O BIRETL TPLS AR
enougl] ©0@324r thd lasgersubstrate andfnet give dseodiofivaifoinuty stche duges.

ol ypept:i d addi tion of one or re amno acids , .
Howe\F a3 FelsbiBerdbedies splaviraln efierstis Rofie AgIe AL AR desien of
ICP prédessingPis@utHar peteRaries of tebliabaCAriid eagiaydrRg challghges For

insertions of one or nopre amno acids to the natural
examplsetag VAT load By e ey dushBioydse thr sugeoT theygalarsedd CP processing
system! T8 8ddidiéH) theQfas HAG nBf bd Wabuatdt rﬁ]tﬁ_dgr‘@ngﬁ%ht Badth & undesirably long

. inproved ketoreductase pol ypepti des. Tnsertions can be

resident imeh Eurthareores b lg5gertdidentriofindpw 154 maydsmase diffeult @ hapdle.

car bo ' ' ' " 3
00141700 P o lhoRfh e bBERLAN Sy Y b6 (S IoNePheR ORI
plasmai and det¢dupling efioh derssity and iogieoergy SIEPEodesofig systenromay belbimited

or ,separated by q or nore.of. the am ng.acgids jin the
o reace BB B achbp AheleBke Btk o FobreptinditRants ' ae
uniforrhi$ee héiﬁplehq%sihlgiﬁg%/stlﬁsuateﬂg ypepti de It hat | has an ]
am no-ternmnal and/gr  carboxyterm nal del etion, but
(0015 aher o Fith SPeMs? AFIRYLISH SHSTARS of Rrisy B RANCIoE coliapaegpent as
proposk®Pby VeGe@yakas pDﬁﬁlHﬂ&d%?ﬂoﬂa%T&ic!lﬁHJcB%@ €9i5188 Plasma as an
Fragments can be at |east 14 am no acids angg at
Alternativg Plasmg PsogessingEoal’s Jupangse fournad abdpmisd Khvsies ¥eli 45 No. 10B,
0 Okndionger, and up to 70% 80% 90% 95% 98% and
zooalgbgggpg%ﬂé full-length naturally-occurring
[0016]ket or Adishows én Figl 3 partrakily of tor&EIPAAD 20EB 203C, IBB, I2D2E,and

NO, 4 SEQ | D NO 114. [0074]..:1sql d pol i de "
202F mAgiog eGPlaYed iR e Aidpiannris B Sich o Rami B ion fucted
of a mapAR MhtedallsucinasdeiRé ocguvwdRniromEschicoR! froid therpMidality of

acconpany it, e.g., protein, |lipids, and . .
magnewcwﬁfepiéﬁ Furmay he,eonfigured avithraoidram a plueality aEeoilsidda,

204B, FRICE 2088 04 NINEERD 4P 1o Rdtab EhAindG QB dolRleS. For example, as shown
natural | y-occurring environment or expression system

in Fig. 2ecail 204Aeorresponys torthe wingding for magnetie §p1¢)2024h d he magastiscrore

. § . £\ i ..
materidiEha) BELLRYE LM ERC RO rellbh W fhuffo Rchpling, in
contrast tr fig, 1B; rdtereatbe kgid siag de o spiral etrangsihept to prduse a torseidadidoughnut

such,. i one,,enbodi nent he J.npr.pved ket oreduct a
shape g R TIEERUR el ERPL e sba%, AP S BR SO BARR, of
small inddi¢tus catet il laddpssihe spatiginmiformiey problefrafa single large spiral coil
. nposition in which the pol ypeptide species is the
°fF“?§gedoninant species present (i.e., on a nolar or
[0017]Wei ghtAskasw# irl Figl 3 tROIMBuasHEdeEa 1202 AaIF) ly HRtwdind with coils
i ndi vi dual macronpl ecul ar species in the conposition),
(204 Agni) and comnested jin serigs YubRexaganabelpse nIcking pEENEEBRPIIRIIMPENE
. . J 3 S
B A S e e SRR
packing arrangemientis employed ad 4 spacexfilting farabe indudtgr qoils without any attempt
I osition willconprise about 60 % or
tocomﬁ@%@fﬁ%gg@?%%aﬁggf nore, about 80% or nore, about 90%
or nore, about 95% or nore, and about 98% or nore of
al | macronol ecul ar species by nole or % wei ght present
in the conposition. In sone enbodi nents, the object
species is purified to essential honbgeneity (i.e.,
cont am nant speci es cannoty be detected in the
conposition by conventional detection nethods) wherein




accessi on no. AAP94029 G :33 112056 or SEQ ID NG 3 for
Lact obaci |l lus kefir; Genbank accessi on no. CAD66648
w@@8HTB9 or SEQ I D NO 1 for Lactobacill us bPewis2008/078115
and SEQ ID NO1 13 for Lactobacillus mnor). [0086] In
sonme enbodi nents, the inproved property of the
ket or educt ase pol ypeptide, as conpared to wild-type or
anot her engi neered pol ypeptide, is with respect to an
increase-in its activity for reducing or converting
[0018]t he s utsanaysbtesappfectatadrfidna thelfpregoing, CCP processing system may be
oo 2-[3-[3-12-{7-chl gro- 2-.0ui ' )t 1 . .
imited3p Aok sk plodinf ST 10 Bedalp ol BBNciey and the gn enerey.
Even tloomgh ¢GP prodessing(sgstemintayttel ablerto duertomé thedimmitatiang ofl geperating

. S, E)-neth ) ) . . .
high d .s'(tx-;%le%mt Q?.’J(ef.deﬁ?lmlaa af i density apd jom 18y plRrPsesyng syfem
may bedbitiRédD Ye PRI Ridetap lald/6 PRI g KBAkingey When pro@eséing laeRs €S
in enzymatic activity can be manifested in an increase
substrafes. (iyenithg Beedfto stan GUpRAtiGie 8 the prmicendiictos industry, ephancements

to the L?Eﬁqh’t‘r‘és P TP 1EP pRtte¥ng SieAP bielHighl} Bedi@ble! €SS Of

e i nproved pol ypeptide as conpared to the wild-type

or anot her refer SHYMARYUCREMVENTIONxanpl e, SEQ I D

NG 90 C :
[0019) 0, Gt Bveftdseiall, AR CEb ol SXEaBERYAN cBlpled plasrng
(CCP) proeessimpaysteindireing a piasme iptocessmngwihainberdepprotessing arsubstrate. The

.Lncrease ;in st electivity in reducing t
capsciliiCaled ARG AL procrosiok svseb drdREp et Bsodend e
lower €lécBio8© R ptdteSSNIEES substrath avHiEINH WidposddronI PR wer electrode during

nbodi.ments, the inproved proper

e { f th .
plasmafrgwﬁ%% é@swaﬁ&vlylpfecﬂvpla%? e P gyt @iso includes -
an arraz btidbdtby el a}rggemﬁi QRbkhed to inBudREE ASBRAGISRALS a eggﬁ' e

et or eductase ypepti dé has nore than one inprov

betweep thayppeyelecsingdn apd the ewesglestiodmzymat i ¢ activity and
[0020] Ie 2,8 (r) S I%?l}g g?cgdees{h%gﬂg Fe?attés\c’}b to)flg onf g?% nuﬁtyi%gggd'ments. of the

e ketoreductase polypep erein can
inventihmdsclaseduetzen aof is motdinfendeal to dinst the s¢dpe of theanentien, which is set

o3RRG Sy B0 oL PSR B hFsdhes
in mor¢ @&ail below imtheiderailed ddclitionrof thedhaseiop P doyijunétsonusiditithe

herein, "nodifications" include am no acid
following figpret-ut j ons, del etions, and insertions. Any one or a

conbi nat i on BRIFWOESCREATIONSOE THEBRAWINGRIced i nt o
the naturally occurring or engineered polypeptide to
[00211gener dthe PeasgtirvepdRn @N%Vﬁé@?l by way f exasale, andraeihy, wayef

nmitatigg,@ e urditithd &@Bhﬁgﬁir&gmngi?@n Hich PEIERINEe fidHerals

ONpri se’ one or nore or nore am no
refer toesiindar, el@nents andrie whichno aci ds, 4 or nore amino acids, 5
or no . : -Or . [, e
002211, 7258, 0 a5 2514 i IS
coupled plasiaa (OCP)ARoassingsysteani no aci ds, up to 10% of the

t ot al _nunhe f am no i,d up to 10% of the total .
100231 01 o Fio A B ntaee siio ey Sis B Sreseiry ekt ardpeisrvety-
couple@plasiith (ICPRpiodessingByétém20% of the total number of anino

' nunber of am no acids

acids, or up to 30%.0f the total,
[0024]5f 1 n&ig- 8ﬁ‘§?\¥ﬁe é'“t?gf‘%é‘&ﬁna%" eRgips AR dnductor seyparrangement as

ETBPY BBdyak. the nunber of nodifications to the
prOposnat ur al Iayi/BI occurring pol ypeptide or an engi neered

[0025]pol ypé&is: Bashowatin peeomlaoeswih an ppbedimantafiths iaventionse
simp EAER T4 SBRGES Ay B ckidipeydyy ofigdsbitnan

array of intlG¢toficail8 arrangd@entitoZRablg ir@dctive-caapling & @lasha35 or
about 1-40 nodifications of the reference sequence. In
sonme enbodi nents, the nunber of nodifications can be
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 15, 16, 18,
20, 22, 24, 26, 30, 35 or g@bout 40 amino acid -
resi dues. The nodifications can conprise insertions,
del etions, substitutions, or conbinations thereof.
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e.g., phenyl al ani ne; replacenent of residue X196
valine (V) with another aliphatic residue, e.g.
wo emgiom®p1 r epl acenment of residue X198 asparti cPErUS2008078115

wi th anot her acidic residue, e.g., glutamc acid;

repl acenent of residue X223 isoleucine (1) wth

anot her non-polar or aliphatic residue, e.g., valine;

and repl acenent of residue correspondi ng to X249

tyrosine (Y) with another aromatic residue, e.qg.,

[0026]t r ypt @;igl an. shp@@,ﬁnpcdaﬂanocmith atp ewsbodimest, of theeinvention, a

simplif{f Bh el T 8 GaPBRE LR pRRE pioPhiihg Wy BB A it an
array oI lxdr,seshdte indactod &fils acrangenfengio@natile didecitve couplimgast plasma
re3|d 21 .1, having the specj.fied_features for
[0027){ po. + F68 AdBRVEI0 PeDRURL M S aRpomes A teaBYETTop. A figplified
schemﬁﬁ%laftw@ie%ma Ye&onfo hn hfiRr EREFSHSRusEAfinELARORIaNS the
Xl 95 and X202, as described hereln, can
md““(frlfptlh@rtm werenglectnte. or nore of the features sel ected
[0028)f rom g‘i‘% 57QdhbLQ) 1H QchréFa%héWﬁh %R(efn écﬂﬁl@{?ﬂ th‘{ RvétfiohSa
hi sti pro Ci ne |on|ne ani ne,
simplified scheaticef @ltmeynewrof nasqirmnnanm chsekemd:bdaed dryaygirspogeneent for
| stidine; residue corresponding to Xl. 7 is
?ne met hi oni ne, al ani ne, valine, |eucine,
[0029]i s oI eFig. 158, shpas tih acdoaddnye with A embodimertefitittliavention, a
ondi ng to X25 lutam c acid arti.c .acid,
simpl S SOIERAAF BBA 9P PR I eTEHabYe SEpa g ppgenic ring

arrangdifdnl Fordhdiictor cbily ﬁﬁﬁlaﬂﬁg fEpimsbaltic acid; residue
correspondln to X27 is H¥r03|ne§ﬂfhenylalan|ne

t r ypt opha®PETALEDRESCRIPTHONSF FMBOQREMENES
[0030]COT I €gipQ ﬁﬂés&ﬂ 15\%11%311 will é%wsﬁé aé}»@mbefd*]ﬁ 808 Wth rPﬁei-éBééTlorhefew
aspar agl , yCI I onl ne, al anl ne,
embodimeents thereofas illmwaon the acgrampanyin drawingse i d‘@ foHowing
descri p?lﬁg nﬂunﬂleeﬁoeus %é{acﬁﬁcg %;c%?x fsra?éc' Pe? ?oq{hr}g o}d%r éséoinﬁe 3 %{r(rgé oni ne.,
undersahding néthe\paésemnvdnem&. i euu bs qipaml rmewemp’arone skilled i, the art,

ot ol e o Yo AT B S e o

other ifKtahGes) el KR6Wh PrUCES steph é\fd/cb’t%tmb’tﬁfeb Rgve o2 BedndescriYed in detail
i sol elci ne, particul arly valine; residue corresponding

in ordef ¢ nes annegessarily/pbsEUEE the ri?F“ﬁ%m ‘@‘1"!}?% ne, asparagi ne,

[0031]9! YCI IR acddRIaRtORth EmbadiABALS 8f thé 3hveRGon, HRHCAB Brovied methods
i sol euci ne, particularly serine, al ani'ne, or valine;

and arrpegemnts forranfigpangapacitivelyedipled plasmarnrpeessieg systems with an

array of jrdh&iBt SoiR “ahgnﬁerrrfe%% g%%gtge gﬁrejﬁmﬁ%gugggﬁ 3Rl 8 C?fssfaterhs

either ag¢aphamdy-a¢m;ﬂ|¢d gidyazian mdunmdy -omipted plasmapirocessinggyiste.

u0|n i sol eucin |cu ni_ne
Embod B pithe Hvehfonpa e BRblo} K o anhyiol ioElof ot
arrangdrfénit eiﬂ;ﬁf)ﬁaf highiendtyjtashm iXd gaﬂrGW gyt bmpl@s(rjmzapxgmsxﬁg ghamber
ticularly arginine; residue co ondi n to X76 is
With 1deglizedisontrahal sptiBduciir ol i e ara pLindviorEollg frranggment,
plasmaAlnfohiily m¥{Rbé Béhieve ¢S bbiSin h(ijlghet gieldan 9td¢@ssm@aﬁteleewéxﬁé Hevices.
al ani ne or” threonine; residue corresponding tgo X80 is
[0032]ser i ndnan wrnbe.dxmn@t, ﬂlg|ptﬂsa1ﬁwmessawaﬁta'guw befopfigyred with the
array omlﬂktgpizcﬁﬁ an@h?é?ﬁeﬂ? s In'aftlek &1 le | (e srrd}o flddcfoq |c€1*l’scdr§§lgement
artrcularly ani ne, thi eon I'ne, or valine; resi
may bez:mnﬁgsrpd Mdnhragpet of bbBins as the mageqthdoreeo i anotheg exanapié,nhe
magnef‘egogéﬁg ybe g%?égh ?ﬁg@&% B@dlﬂllgtétu }gﬁ'xﬁa&ﬁetw cores
may bes@insthetedofr@n hfagneutrmgéryzﬂs sueh as ﬁ:smtd we pawder &opo Byienpldying
X94 is cysteine, glycine, nethionine, alanine, valine,
| euci ne, or isoleucine, particularly cysteine,
gl ycine, or alanine; residue corresponding to X95 is
aspartic acid, glutamc acid, glycine, nethionine,
al anine, valine, leucine, or isoleucine, particularly
valine Ieu0|ne or glutan1c aC|d residue
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conservative nutations. In sone enbodi nents, the
ket or educt ase pol ypepti de conprises an amno acid
waemyomoel t hat is at | east 85% 86% 87% 88% PBRUS2008/078115

90% 91% 92% 93% 94% 95% 96% 97% 98% or 99%

identical to a reference sequence based on SEQ I D NO

2, 4 or 114 having the preceding features, with the

provi so that the ketoreductase has an am no acid

sequence having at |east the preceding features.
magnefiQ@@8Yial as csmn&rbod field may, beaanfimgal to u arezitue too mpdametcqupling

in condGipRRE BP 1P oD Bl BF R B PR Dn0RAS o, o

[0033]r egi ofin &t emb@dnmesm edthasmgneari ad»ueema@ﬁe waurdlwith a¢oihg Thdwepil on

each mgﬁ e&}l &blgnfl ed@{,l?etaqtqglrog%é%qr? fruggpl)q%gglg e ton rggg‘v;egsgggcmve couglmg
in contﬁe@f 1097100 Al Whgretaspith] &¥l.is dispded amel d?é?&&c&ﬁmd@ﬁ“ i bed
erein, further includes one or nore or at |east all

[0034] of t helnithe exsmpliefhelbing anmpenetia corew dhe hobbing gdiacent to each
other nf} UeGSRALI iR Qltérﬁatiﬁ%‘loﬂ)p%sﬁe &liflaR %mb@ﬁnhﬁﬁ@tfky%oo?&maung
non- pol ar residue, particularly cystelne or ‘gl ycine
altcmatl% iogipesite pplee amangemeant, the magaeticsflux frgm thsi par, Of #djagent bobbins
r
it bR oRBRAAE 5348 Soph MG RLY s may
penetratesitaithe ptasma esgiomwdi sngain plaxid 7n arserabodimentain order to complete
al iphati.c. or. non-pol ar.residue, .particularly |eu
the maghe At g SAiafPLRBEpEHoh RS gDt Enegibts Higntbe i
connec@hdrpdtahé ot of BbbRfR! Magnéd ebnfiectdrs nﬁ? Iba linargﬁétiocbtl@ps ora
arti cul arlt%(%val i ne, |eucine, isoleucine,

magnefi,plaisn MASReY G S G RRUSRBREIRA Blate aybecongusiEd o the same

magne(;@}rﬂ@gglglaggﬁcg%@ have additi onaIIy 1-2, 1-3, 1-4, 1-5,
1-8, 1-9, 1-10, 1-1 1, 1-12, 1-14, 115

[0035]1 16 Iqthp;g:xamplg@f hg_x:sgsgoe magnpts aﬁn;g@netlc g@es ]!Leglgrsgphoe magnet

M t“

is curv P 1 ldpd SR d SBLGHE Bote e O B carilp . Thus, each

horseslweguasnetas srimBE@ d paiiNg dpposdng;poldslaf adjanem (bnhbms with connecting

straps. il-?b\%eveg%? %oﬂtrgstrlg tlpel%%&ﬁﬁoriezhcf)%tﬁggen%g%%&r%gc{] ?gc%uélzs “%5_,23
opposiggpolédon tBE sardmagnedbBiliereds) tlieaﬁaghﬁﬁc fieldfof a @oleasm thé bobbin
otherﬁ' oal‘}ldremdues . enb g ments t he
may logp roup mfﬂ@ue Y Y 9pBPRIRg ?Si ARG OP In some
[0036]€MbOdiTABHtst th PEiokat, Qﬁ@pﬂl&to@%ﬁgﬁ&ldmtm dﬁ 2GAYBF irdastor
an am no acid sequence that is at |east 85% 86% 87%.

coils aggpemgutpare casugdinasgd o ephapcegaupling pftheguagneticsiyx arptoad ofagsing

as mde?énd%gt’il‘hﬁ&‘?&tsbﬁx%s $ﬁh@px’i@rf Rl e %o&@&'dﬁﬁ%&#ﬁiﬂl??qntﬁr&dﬁggt
havi ng t he precedi ng ures, wth

pairs of mogngvpls@m thatm)h@f lnéltcmr@qdmmeemaﬁ allow do the censfodiof the

sof FGHUEPAESEI8 AR B o P 0 R R e e,

. enhanced thpoughi localiaed akmob aci d sequence based on the

sequence fo la of SEQ.IDNO 111, 112 139
[0037); o o F S EEEYmENG i ShEPinalad PpbesLiiipecnstis poles 23y he Sprlied
with thé pREink cBdimbee ghp! fasdnabl the diseltesthe WopRipndpaenofiélas may 90
and X202 or the speC|f| ed features at residues

penetraig nfQ.thp pligmA geaien Xithay damagingsa sifbstrate dyring;plasmaa propessing. In

an emtﬁﬁ{n?én'ﬂ thé éﬂa&hg bf bﬂﬂsiﬁ? @faghEtR pllesTRdyrafife f?&m la@tﬁft ©53kicent of
l owm ng additi onal featurés: Tesid

the gan:tg ﬁhce&xb@qm heconrastgarprier agt, the spagingeof raagnpwa@qr@s may be

opim BT R SR a8 b SNPSLL-EH B ER oSl

FurthemhargHEPingay berempdoyeddd procese sulistrate withy telativélpmhryow gap similar to

CCP plogtsf HiucAlof eIl gt F i wop 116 Bfor RGP RGNS "

pol ar, aliphatic, or non-polar residue, particularly
| eucine, serine or glutamye; and residue
corresponding to X21 1 is a basic, aliphatic,
nonpolar aC|d|c or polar reS|due partlcularly
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di fferences can be 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 14, 15, 16, 18, 20, 22, 24, 26, 30, 35 or about 40
wo embauwodi f f erences at other ami no acid resi deesUS1008/078115

sonme enbodi nents, the differences conprise

conservative nmutations. In sone enbodi nents, the

ket or educt ase pol ypepti de conprises an amno acid

sequence that is at |east 85% 86% 87% 88% 89%

90% - 91% 92% 93% 94% 95% 96% 97% 98% or 99% )
[0038]i dent ilwan embodamestf the appes elecedertoay breradigunrd Sty anplegmpstatic
shield t% mzﬁce% ﬁ#;httlb?wa&%g{ %?gﬁ% gotclgegunQE aé‘ﬁglln lig %ﬁ ﬁ’é a;;lg de‘ié%ﬁostatxc
shield methefmmemhy malgmgishllseiasah upper ejfecwrode; radipl temiducterscoils. By

emplositBf Pet s S PP ey BB (PR © O 8

msulaté?ﬁﬁ denenitbilditeatiol 1PE&ttB dHiprioddrd, a d;ﬂ@uctl% mhidfial, Q€. the
ion thereof, such_ as residues 90- 11, having

upper f‘é ofle.imay beemnleyed inICE propqss with mpjpingal Mamwoyah% é,% the
inductd?Rilg$aREadsf veliy lﬁﬂ?é&' ith 'eﬁglofyﬁxgta%ﬁéctﬁ& wifdlwdues
correspondi ng to- nd X202 as descri bed
[0039] her ei tn arf mecrdememn@b e@eﬁ inductopeaits mayeeragianged ing self-similar
{
pattemqgtddn'ifoﬁ‘gﬁy 81]; ﬁa diléﬁtetnlrn?ﬁap th‘e ?J glﬁ:é[}?%la P‘Qg{lé}?lc)ﬂelcy of @lafber
mductcmebllhl brdnother tmbezhmenteedcb ahdmemt sqﬂ inhessekefl indwthrepds may be

indepexgci_)elgxgpfe[_nt#oﬂeé g)c\?aniy gc\{qefn%ggndgor?}apo% %img f‘]ﬂi"f’fedi‘ ilg mdudtor
coil to dchldve ldcaﬁﬁeer&xgwﬂle]plé%&al 24, 1-26, 1-30, 1-35 or about
1- 40 residue |fference§ at other anino acid resjdue

[0040] 55 t IpppsereodigenyeduathelGP Prreess eung dpepeeelss  seQ
arrangénQnNéQPéer{ Ce‘gescﬁgc;e;ﬂaﬁy béd Ebrﬁ%ﬁﬁd%‘ Qle'oHEdeSRF gB@e&H 'ESF’BC tﬁﬁsed
Altemnatively pg addiionallg, lower elgcgrodg glay @4 poggred by thegsgm@ for g}j’fpmnt mlo
sidue differences at other amno acid residues. In

me enbodi nents, the differences conprise
[0041] co n se hafeamesrmnﬂadvmes pfthe presené iryeuliianemaysbe bditer understood

with regegetdﬁé t@"%‘a sQr?& éggxﬁéggﬁwg@% E%@%e%%%&%%@b%imens of
the invE&ififin ceﬂ%SteﬂXﬂimfbﬂ%v 94% 95%  96% 97% 98% or 99%
0w, T B e RS, SERMTAEE BRG0P

smplnﬂ%’d%\ilhe?&hti& @k chgagitiv FInyoﬁﬂlH@ R§fa PRtes3ing3P3terA caffighred with an
uence having at least the preceding features.

array of 39@1» qoils gEARECEIPRTaieARHE ndugtiyeicapnlingad plasmar Agshewasia Fig.
oA, DERBEAELTR SR pRO0 s BRI OPREL O picBgns sy
[0043]r egi ofonsiderdly sntugu@thWh@reme&)r gixamplg @-substrpte 3064y bmgg t h e
poces SR U S BY TR doE ) S FRLOGHR A o ikt

B processmg sfye&pomm may eccoxfig@ed t@GInle&e aubstra@ 806 beingldispusedatsbve a

ncl udes .at st t he
lower elgRrpgs 397y DIRRE AFOSErait 2B BF resatigionr B b 213 tp grognd
may suppllyah RE powéer € oweeelectitle 3p2 trouphl adRB/mbdch 60011 Ihéan example,
sonme . enbodi.ments, the ketoredu tase l peptldes can
RF makhyf 50 B b EBRloypd toymaximize pgwen delivery_ tg plaging sysfery. The gdio
frequerf’cy?nay]mélgde iaut]a:é-not]hrﬂi%d t&21117 and-60MH2 - TRe péWér&rong-R?O
- or about 1-40 residue
genera@r 5$8ateedsdesntaqacrowﬂea gmﬂlmhaw &P sfl@ﬁll’@uasﬂwo@dﬁmmlasma
314 betweh 9§ né)&]; gfe@t%cf‘e 308 QHE @&ST%QE 3REAL %ﬁm i Figh i 3@r lo]w;'eﬁ1 ele!:t?ode
sone e di men the nunber of di erence can
306 may,bepnfiguréd adjacemt, to& lo@er grGyndektendion ring 314 wjth mqwel &!Olmd
20, 22, 24, 26, 30, 35 or about 40 residue differences
at other am no acid residues. In sonme enbodi nents, the
di fferences conprise conservative nutations. |In sone
enmbodi ments, the ketoreductase pol ypeptide conprises
an am no acid sequence that is at |east 85% 86% 87%
88% 89% 90% 91% 92% 93% 94% 95% 96% 97% 98%
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residue differences at other amno acid residues. In
sone enbodi nents, the differences conprise
w@omwsmtlpat i ve nmutations. I n some enbodi nents, PEEUS2008/078115

ket or educt ase pol ypepti de conprises an anmino acid "

sequence that . is at |east 85% 86% 87% 88% 89%

90% 91% 92% 93% 94% 95% 96% 97% 98% or 99%

identical to a reference sequence based on SEQ I D NG

2, 4 or 114 having the preceding features, with the
extensipn ooves oing AA8. Simlakly; uppetielecteade 30hman he corfiguredaidiacent to an

oo BEHERTE DML S VoI B S, .

[0044]conpr ﬂ:sthmgmplenmmanon afFig. 32 plesms lbawdaecmnﬁmel between a gap

S .D NO. 39,, or.a
312 by A HORARSPRED) rings 124: AS artemipisbied ga 312 o b5 kg el
narrowsgap Gt CCRPrdcesving Ssten tofR5NitglePPoceYingSsapaneterd Pequiring shBRer
and X202 or . the specifjied features at residues
gas res!f’@?‘r*é%‘b@ﬁﬂ‘i"ﬁ’g‘z? @a%“g@@eCtXI 95 and X202 as descri bed
[00451er €l Ds chilbé Biiredidted HERShordgditp! plhdtha In%késgnwg Bktem 300 s
addi tional feature: residue correspondi ng
shown ahF igr b‘hmaiycncomqrgh ather adctmonnbf@atprﬂs aften e@plemed in CCP
procesfil st el st 3nle o8 e b2 AR el for confingment
" rings 324,7)C andlor RIE powéred upper ¢lectiod8, 304 - @d the like, Id adcoidanae Wwith an

1-14 .1-15 1-16, 1-18, 1-20 1- 1-24  1-26,.1-3
embodifich ofhe It lggymh BECLRE YT A0h 8 SE™ BLHE: 34y v
withoufilimitaticns aslal ﬁepmaxinhthm aamugz ﬁﬂibﬁditﬁﬂ CCP prévessigf ssefice

sequence of SEQ In sone

4.
[0046] & rjy o o FOSY L, C‘t‘ﬁé’ehﬂu ﬁﬂ@?m'bf‘hﬁﬂelﬂf é%‘ SFRBRIC. A-Stenja the procesgmay
requlre%roc%ssufg %a}am&ers %utsicﬁ theléagat;lgty loe é‘ép P;&CSS% sy&@m 2’2asma
0, 35 or about 40 résidue differences at
processing wisteara 09anascheswitchpdifron the erpacitivele-nennie medg t antinductively-
@ ‘ : ' tions. In sone
couple fHds Bf &6 RECe W b ECEREH VR eNEVBHDE | C0° . mr T S
[0047}an animan aanﬂimewelaw procetssing systenh 30(naB B@/@orﬂ'@%ed%% an
% .89% % 91% 3%. 94% .9 6% /
array of lF SIS ATPSEer L34, P in Bl s ua R ATRLALIAdTor By
arrangdmnbéX0 i3 cordfigniedl#h ha&tldﬂ golittngs (BIZ@Ae—dLﬁ ngee:abbme(sazsm )
t heﬁg}r?oviq%o that .the ket or ed% ctase has, an am no acid
may beGog amaggetig mptgralsuehds BRI FRONSEE KR ur es.
[0048] [ 01191:1 dddorh® &Hb&dérﬂ&i&iﬁent%&‘ tHe TRV M6l eK@H ISHBBGHJ ¢drak&mple
npri sing an am no aci d sequence based o
bobbms38éﬁewﬁ Eig. gér ingpsentiallysmondipidugd rod magnet wangsri nlggaﬂqyrdleposed
above g@w agc&oge ?spf Each464 nfand: S5 bobbes, R exainpid bobty t.b% be

eatures at residues correspondln
configurediwitk @ Nogth (N enagpesisi folecandfadkoutiy (S3 mgnqtemothmseach end of the
corresponding to XI 90, XI 95 and X202 as descri bed
herein, further includes at |east the foll ow ng
[0049] add| t |Immaémlﬁ<ﬂﬁnhemethe sas:fﬁulﬁnm(ﬂzeApohnnm;gbe conifkctéd dcross the

stra n-pol ar or ali tic,residue
top by § i OF SHAPR (15 A B > fipe B e afBBr AL RETER pmeabiley
matendi@%ﬁﬂhfh@ lié‘rhﬁﬁﬁ ﬂ@Wd)ép@d:ilﬂ ;ﬂﬁie %tﬁpi Eh@\ﬂﬁhdadﬂ tHels@ma |kln)d of nﬁgnetlc
matenai agﬁxe bgbl}gs top_omletelthg gnaggetigpircyit ngegn til& setp_f Qeﬁblgs_ @é6 A-
L). Al&rrégvay tRO Qs hia Qe a&Fhple Blat, bik& hﬁﬂ@@ﬁhxgﬁ p&lRebilie thaterial
residue positions as conpared to the reference
such assferile picpoveier 800 TivisNbe magnetisicirgig betvgersasnadjacent pair of

bobbing LS FPRBing (1 RUTHHaYe Jibleiences can be 72, 3,

[0050)24, 2@y arBémb&Rliment, grob bbbbii er&ESH dﬂb})bbm%f(&ﬁeh eds, for example

L T M W NP

enbodi nents, the ketoreductase polypept|de conpri ses

an anino aci d sequence thaf is at |east 85% 86% 87%
88% 89% 90% 91% 92% 93% 94% 95% 96% 97% 98%
or 99% i denti cal to a reference ‘sequence based on SEQ

1 N RIS ~ A o o .

rod.



residue differences at other amno acid residues. In
sone enbodi nents, the differences conprise
w@orgmudnat i ve nutations. I n sonme enbodi ments, PEEUS2008/078115

ket or educt ase pol ypepti de conpri ses an am noaci d
sequence that is at |east 85% 86% 87% 88% 89%
90% 91% 92% 93% 94% 95% 96% 97% 98% or 99%
identical to a reference sequence based on SEQ I D NG
2, 4 or 114 having the preceding features, with the

In accopdanvé wahtahambodnmekeﬂwrsemf@pés@m ds— hhaswound cachel

e
comessBRYE R ORRAGEE 1 PEDhed BERIRAEHD pp Ao 000
minimice pqpacisiveigoupling ivi cuntrastitelps@cnespiral dodsléd doposed®n dielectric

romula of SEQ ID NO 111, 112, or 139, or a
W‘““Wig‘fjaﬂﬁgh{ﬁeof such as residues 90- 2 11, having the

[0051]speci fih gdofdande W idls arémb @i Ent®F tHeGhveREH® bk 8 of Bob¥ins 9826 A
and X202 or the specified features at residues

— L) mesobe arsapaediinlfemating orpositegolessadizrentiosachathere inan; eghgdiment.

For exﬁgnelb%bblﬁ%sn% sHonl i #65 3 AtwikteRRh Videof Bt N%w&l 10p 3304,

tional feature: residue corresgondl ng to is a

and theragjacprsibabbio 3268 ipthawnovitheastop wiew efithe § polean|tgp %QB nkhus, the

ock 0
ey o TS SRS T s o B 30 B R301 e
magnetic field df 8 paiil oflAdj ac]:atilbobbmi with opflesing palesitd coupld formingitBe set of
. 1-20, .1 6, 1:3 35 or about 1-40
‘°°P‘“%'8§$'%?H‘éfaﬁ%ﬂ3é‘4e‘hcé§ P“S‘E‘R%“Bf“sﬁjﬁlr no acid residue
[0052] posn t IIlO&ﬁltt@@t 16 PrIDEdre the folds D nfagh@icRoes 1@3&&&@9 of mﬁu@&Q
D NO 2 or 114, In sonme enbodi nents, h& nurrbeJ
coils araaneﬁeegﬁeee%ooedaﬂat%t°1enh@°e soupigge magnetig flex ingtga aflactmg
as independedtindubpor sdtcesldtthe? or%% T8¢ coc?r@mat%@ coﬁﬁm% with %ﬁtacé@
residue differences at other amno acid residues.
pairs ofenpesiagrpolds inethe array ofdndiictdr spidsrreangeraens pllew for the control of the
oo EEANAL B AL gk RO AL BELE ol g e
enhancedthuargbdodahia¢d domtrat. | east 85% 86% 87% 88% 89%

90% % 9 o 40/ 9 WA 0 . o
1005317 42" Tt erpsodiment fhe $5a¢ing 03 e EBEns 1o e BRikniBf vt B cap
312 height get thd ﬁésd&d‘ﬁbﬁﬁgratlblEoglbeplﬂgi magndtie dlelds €334 Ai-K) dffadjacent

. OV| so.that the tore ct e an am no
bobbin st he Plaspia grsig 2 ShpWAd Figp A pifE% logpig Hashcis el (334 A -

K) of ahﬁéé’aﬂbo&mnﬁaspep@a’eae ighfp B Sthe A3tanBPSAHE %pkﬁh@ﬁ eﬂme hadjacent
npri si tg‘ban am no acid se ence based

bobbmrs,e’q aﬁedﬂs,@a fasthedogpringsmagnatic {elds {33¢ A +§9), to @Fner_r:a@ thigugh the

upper éi&:%@@ﬁﬂ%rsﬁ&fe and Hathiia g[a%h %@% A8-withobddanitd gr&b&ﬁ?e
speci fied features at dues” corresponding to X

306. Typidal}y2 O® spacingmay frege frpmbpetaﬁmeé@nm thegamgélse full helght of

e ot SHLE P St Blpatl 0 09 FA 0S5 33 i

achievetididesired dtbopirfgahagnenc fields aisweqlﬁmdrhe&b@pldsmgpmoesmg Ppaiameters.

non- pol ar _or. pol.ar resi due

100541 50" B urbirab Pust o Bispoe B terele Bey malbr B G b

plasmal ssﬁ@nhﬁtbﬁkiﬂ He)hg]paiged %h%cag&nlaﬁl ipébe?illi%g aﬁrlan%%ﬁen{.l 28

F urtheqnozea ICR “*22( befr@ioye% to gr@cesg 5‘3@% “g@dﬁlla"‘ielﬂ BATQY B3R similar to

CCP pr%hésfs HsR28 9B thRlinAtaf6h oPAWiRr 2 6F theFidiun ncpqarsde.ws as
conpared to the reference sequence of SEQ ID NGO 2, 4

[0055]or 114Altarpatiyelyein enesberi emtbediment, hersashep aragatts miay be eployed
mstead%g?o&)lglaénfg% B%vndde' 5arré19 of &du&gr %)rnls éﬂo Lﬁkhenéﬁel St shl)a's, in
accordatict hth@ncebodiment bithe mventionag sichpliGed shbiematis of a;@necltively-
enbodi nents, the differences conprise conservative
nmut ati ons. I n sone enbodi nents, the ketoreductase
pol ypepti de conpri ses an am no acid sequence that is
at |least 85% 86% 87% 883 89% 90% 91% 92% 93%
94% 95% 96% 97% 98% or 99% identical to a
reference sequence based on SEQ I D NO 2 4 or 114
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corresponding to X94 is a cysteine, non-polar or
al i phatic residue, particularly cysteine or glycine;
w0 e@pasdocor responding to X96 is a cysteine, de:HUszoos/msns
al i phatic, or non-pol ar residue, particularly
aspar agi ne, serine, valine, |eucine, isoleucine, or
threoni ne; residue corresponding to XIGOis a basic,
acidic, polar, or aliphatic, particularly lysine;
resi due correspondl ng to X147 is an aronatic,
coupled plagima piosessmg shigsemsonaguredwithy @Fearrqyafrfthor;saﬂmﬁlwductor coils
arrangeBEe%WJ é%laﬁig' Ve J:o%Bﬁ{n%‘gfhp §s§§]| due corresponding to Xl
I'S a nonpolar or a atic residue, particularly
[0056]1 euci Pégsma rpcbqemgjsyeteunmoem@dnchon@gured Xith adother aray of

mauc B30 P P a3 R 3 B R oGBS
380 matymeexaﬁﬁg\eed {vnh ACeEfhohedioraagets (336 ASFpr Bilitdraskoe magnets
| ypepti des can have additionally 1-2, 1-3, 1-4, 1-5,
(356 AI Fé ‘may by coq_s_t@lctej! of g magnqu materjal guchsas fgntelqr:p,gr)wdgr Hen.
[0057] 1-16, Iﬂ-a@-&nbédu%@nt dacB Rorséshéd maéné%@n a get%@horlesﬁge %gnets (356
about 1-40 residue differences at other am no acid
A-F ),rfersﬁfmlqusqshmagmt 30y anay betvound witharcerlefos example coil

| . i .
358A, %fagéé? &1]9?35?5&-6 ac.g(’)rdéwé%rwlné%@éh%%ngz% sef %f cso(l)lrsré358
A-F) eﬂi&ouhdmnthe porlréspommg)mt oblforgkishdeanagre <3 5nA o) gy I8 refioted

11..12 4, .15, .16, 18, .22, .
from uper 3leRode 304 Jymiimist copaciyt eouptiid Fppeast o pbior 8 oife coil
166 dlsEeronaamlémawmmoweSMtﬂgg I1Bn sone enbodi nment s, t he

et or educt ase | ypepti de coppri ses an amng.aci
[0058]5eq ueﬁéé’ hofsgshogm 3&“’? dogamply, 08?65)6068%3?3‘8%‘%* 055% 3B, is
also coﬂﬁg@re@@nf‘h aNotth (%%aggé‘n@po% aXtith (%3 ?ﬁag@&égoﬁr on9e°a<fh end
dentical to a reference sequence based on
smﬂarzo the red mpgueth Heweyer: lafésq@h@crmmgls fured it Ye sl@pe smq the
o t I tnp%;’

fwo op k rg&eog%cl ]?a n%ﬁ%w r} t'ﬂnae mh?]’g e e{lg?lé sequénc eH)E g’\(/allmrP le h?rseShoe
magne{ 3b#t ofthng 3B etagdbmsgmiaem apasof dppasSag pales Qfatipcent rod magnets

.. enbodi nent s nproved ket oreductase conprising an
with coélﬂ?cglgggg?pd(’fsl:eﬁ[}é*lce based on the sequence fornmula of
[0059] SEQ | lHoN@verlihlconﬁ'isZ to e bdBiins sfFig 346 Boseshbl atagadt m@lheh

as re es 90- 2 11, aving the s |f|e f eat ur
forced roe%qualss H‘b‘lﬂ*’P@%Bﬂ‘&? %919 mggnet, 2‘?@% ?meﬂeﬂc%eld ofa

pole onStH@ Bbﬁuue;h I;gaiAlhﬁ § 16Yp dréidAHE Souplé WRE RNEPPasing Poré o0,
5 and 02 as described herein, further |ncludes
adjacergtbo‘pl@asst the fol | owing additional features: residue
corre I
10060) 0 G b ha idhdq b SR RUTURAR, B PRI (¢ opposins
poles ongacta®rseshagrmagnietingy ale@ b@emlmlp%dfpltmamr%? hgight @mt:bleve the
ondi
desnedqﬁ&pqﬁ%{ng%ﬁe%g?leﬁ% §o‘%)3)|95r raggel g%cﬁ%gtg% | ch gl'q%ew grparameters
[0061]r esi dus mrbmpandtadg‘rdmthxg’dregmng thneymhnaldnﬁeremrbemdea tthe

hat i c. reS|due L a
setof tgbbBinBioRy s iinEeibens B Ek A ™Y ¥ xRSt nErsfiTiof magnstg inductor
coils arPdtigémentdf F 3Bii€ in the forcad-doaplig witttin d lh&l;sesmaé hiagtitauistead of
aspar agi ne, serine,_ valin | .euci ne, oIeu |ne or

couplingyigh#fyrRPPOTiRg Pelezofadiacent babRing, gH%evx& koblyip arrangement
and hoéé%@iﬂaﬁnet %Hpﬁﬂ@@ bfedet@fmifiéd] t@&hﬁ\ﬁteﬂ %&h;ﬁiﬁ@ of opposmg poles to
particularly phenylal anine or |eucine; resid
arrangecmdm@@rp@rl@lm@ad of mewsly ¢mpleyinpelose-packiag, sppest- ﬁng of V.
articularly asparagi ne or |eucine;
Godya%‘g%dgxgg?é%isfazﬂgg%e@mcﬁnﬁg to XI 96 is a non-polar or
[0062]a| | phatsisbowm8i Eige 3 Apandt3B; medlobbms and/ontorsestmsinhgnets may be
res nd| t 98 | | . [ eS
d'Sposeél gf? gﬁngt3§ e(’j‘na(@ilspar gg’e‘ grgtc?cérgergtug&%xns
correspondl ngto X2 11 | s a basic, aliphatic,
non-pol ar, acidic, or pol g resi due parti cul ar| y
val i ne, | euci ne, |soleu0|ne or threonine; and residue
correspondl ng to X216 |s a constral ned or baS| c
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positions in the domain. In some enbodi nents, the
di fferences conprise conservative nutations. In sone
weedoniivent s, the ket oreductase pol ypepti de coP@QF/USHE8/078115
an am no acid sequence with a domain or region that is
at least 85% 86% 87% 88% 89% 90% 91% 92% 93%-
94% 95% 96% 97% 98% or 99% identical to the
correspondi ng donain of a reference sequence based on
SEQID NO 2, 4 or 114 having the preceding features
and/or hersesho¢ magustcony bedisprsedm atber xpnfigiratinns ¥dthuppev elestrofe:304.
[ r
For exfil (0 Bpbe Lol file S04 g S b ARG AR Influd G A androe
horsestpxeen@netn gnafy dbetpartially bjudadiia]thd yppsoelectrdt 304, e accordangrewith an

erbodigik B B8 oy Sair o BbSR e Shate Be Phing i HERERge Hagndts

may pe?@ﬂ’rdt& lstm ﬁfé?al/dyghioﬁlgli apped gllegtr&f% -394 tdb@?lédhb@ oﬁ;ﬁmﬁuedudh efaom
ornu a. o r in ch the
plasmayfacingspsface, oF %@ﬁbﬂa@w&e%‘* xlfi@%bqb ng a&&ﬂ%‘?‘?‘%‘is Remagnets
protrude®? pEitterateldithélWay BR6UghSheRIHJIEd Eflis KhayIeed fo B dapddCor
aci di c, non-polar or polar residue; and the residue
protectedforensiss thernare g aspase ¢iieckonAbpraedss resi due. I n some
enbodi R
10063) 2 of g Laifon W e ATRIdIoRe oA ERERIThal Recd tobe
construgeidofi a high resgivdueatral mesdsan 8¢ Meryttlin)ir nxgls itsbepslisted. nErg 4
shows,lm é('fc%gfanc X 5!? ?:Pgmgodq rg.ergtoorf éla? S}%\éerngé pars?k'gptee%d s%ﬁ%néﬁc%?a top
view oﬁd sectibmef anar]ﬁelt diectrods iltigeatingrstispdialdd g induaGidils i the
%%¥péophan In some enbodi nents,, the regi on or donain
upper PE€Spondi ng to residues 90-2 11 can have
[0064] addl t 'AQ@EJ)\MY mlFl 24 h fgclthola 4;1_30 f% tqg‘pler éleérrocﬂe 3'()4 of Fi?gs 3%% @ad/or
3B may canfiguesdayifit alersbbsotindistar spre Ha dOpEeahiD2D- A
conduoﬂo? frlatePBE sith o5 APPR R rbe :Idleoffifg RAS H@) tk Rfaad W%f@ar% béan

erencé sequence based on
msulat@rdwmrewbme|anelepsostati¢esht¢ld1¢ré?araday elhxelrle nhem@sba;hmermaﬂmg
ey i ety ket ot s Ao
upper dlmiodum‘dlail o thé inddooncoails. For scamples teatit 4044t 5 radidldfrom inductor

: fere r rvative mutation
coil 403 o 00 Baal g AFE LSl Brefely et o e
edge oﬁﬂd@%ﬂt@ﬂ@%zﬂ\ 54028 Ogenidk 1By empx!@rmg the @lectr&itienshielRh i s
at | east 8596 86% 8796 8896 89% 90% 91% 92% 93%
conductje gnatesigl sughs o UEPPYSIeeiEass 30F 08B, 3181 ihe Afade & gapsar o be an.
mﬂﬂm&qﬁmﬁgggﬁghagmggﬁm n of .a reference sequence based on
NO 2, 4 or 114 haV|nq the precedi ng features
[0065] at r esBld@mBlOE'@g ithesglenti@btadc shielk) thouppexelegmdgigiconfigpred to
appear\% BJ]ar} i'ﬂ&l%&‘ﬁ' é)agnlﬂﬁfhaf &%cﬁ&{ %ghlt%s rﬁ& gﬁ' d'cdlductive
an am no acl se uenc avihg a
materldl G&Stthd lhrg)epelenmdlenga)f ba¢mpleged[i) 1@5 processsatheminimal inductive

odi t he ket t tide with.a .
couplra heqpeceisgicafs W RLERIg g Bae FRERUIES Sybdi pingow
[0066]t he seaguriye dpprediated bYfthGEkilled MGhe 4t lothet t6thniquesliddy be

and haV|ng t he specified featgres at resjdues

employeg 1 malksh endyctivs mated apprarsio §o an fsulator. EQrsxprmplsdn
accordixﬁ@erhea% eﬁ{boﬂﬁfe‘n@’ lﬁﬁﬁer%cfrﬁm%}&é Rle¥ted ¥be KnoBresistive

can further include inthe region or donmain

materia} g therradiplrsbitsodo nay haveda ba putlighe way thiouhdhg susface. For more
resistive %Jtﬁ e Jg?ec‘r' tlro Qt[ntaf 8oL fr&geé £ 28hnkSshRetiR bR

atrc, nonpol ar Tesi resi due correspondi ng
embodnnrnX9Altemamve¢}y ahetheranethdd qoimlqe the conduntive patesial appsard tbe an

iR S B LU S5 ho BBt S mene

X96 is a cysteine, polar, aliphatic, or non-polar

resi due; residue correspogglng to X97 is a basic,
constrai ned or polar resi resi due correspondlng to
XIOQO is a basic, acidic polar allphatlc or
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features, and wherein the am no acid sequence has at
| east 85% 86% 87% 88% 89% 90% 91% 92% 93%
wWQO40p/09H% 96% 97% 98% or 99% identity as cPOPHRIAS/078115
to the am no aci d sequence correspondi ng to residues
90-21 1 of a reference sequence based on SEQ I D NO 2,
4 or 114 having the preceding features. [0151] In sone
enbodi ments, the ketoreductase pol ypeptide with a
domai n or region correspondi ng to residues 90-21 1 of
embodiment.s Epse inductivercauplingdetvgrmthelndyotor roils andupperylectzge may
infind Eala g specified features at residues
be eli cor?@\é{é‘ﬂ%‘%‘é@to X 190 and X202 or the specified
[0067]f eat ulwan embodimentthe setaf irelsipon doilsgndydbe)drragged ixla soB-smidar

02.as described .herein, can further incl in_the
pattern S0P e e 3w HE PR i eghe e StfiCofplag?
induct@ebct ed fromthe follow ng: residue corresponding to
X94 is. a _cysteine, aliphatic, or ngn-polar residue,
[0068]par t i &R 2 Pows<p arcoedagee With an praboqimentpfghe invention, a
simpliffiAsCRMRRRIE B Yo Pew P a kprésehtitietdnBEertRfatPdrraydiriaR Béhdnt for
or non-polar residue, particul arl(ﬁ/ t hr eoni ne,

inductqsgele| Aseshopain Fig. SAcudieter coilp withdiasthdrolas:(59%4i—f)anay be
. . ) 0 :
arrangédih 'aff 5?2‘?5&%&%&&%&% alnsang%]gé;}ﬁ )Q/l}'i‘i?itlfuﬁmtoﬁl iRtk ﬁpepogfng South

non- po ue, partic euci ne; resid

poles (5@ A edploridiemgpgnetiofi€dd may ba verynwifomn metie cheskerboard arrangement
| pphatiic. .or _non-pal ar. resid A RN rly I i

e
may belilnpréved obashar,of phibpdredpial calloré6pd Fig. 1 BaFotléxample, ipploasssing

resi due, particul arl%%ﬁv l'ine, |eucine, "lsol eu.%i ne, or
a large sysizaie; the Col oesdipbnesid BF fes W 1oL mBroVE glasa SRUIQBHE; &Y
requireﬁ%&_rp?i_épﬁﬂft’ll“ﬁro&@ssfn%%%ﬂéiﬁ.s 90-2 11 can have

additionally 1-2, 1I- 1-4, 1-5, 1-6, 1-7, 1-8, 1-9,
[0069]1- 10, Fig- $Bshows,ipaccprdance with an embogiment. of ghe igyentiop

simplifi@fdtfenfitit Bﬁﬁ fpSiSw Bf a R Fé?éntﬁp)e RReAGtifh doRSdNERngS

conpared to the donain of a reference sequence based
arrangemenSE@inddcOcOils simulating 4 spifahcailo in therboplementatson offfag. 5B,

oo LG ey SRRSO P s, o onty”

concen¢tid dirctes wdthxaltatnadhd s affupposigrpales afsndlues coils. tHoe example, in

. donmain, In_so mbodi hents, the differenc co i se
the impIGRE P Fib. i S POIRor PSS SHASa ARG the L or
inductdf @bily R€554 ASEH iS)i AHnAY bel apfrediate HIFAY the Eteging) MiduGtoRcils

sequence having at |east the recedig(? f eatures, and
may be,greangedhin@rpsedsiarmined paters itionlate ydesired megnetic fighkbhasersop the
procesSHimEBYtefMnedO0 91% 92% 93% 94% 95% 96% 97%
% or 99% identity as conpared to the amno acid
[0070] s e que At &t ebadimentdiha dndugtor eqj|s@rrangenmenpmay befrigen by a same

o SUFEUREAPILBRICASAGH 1 SRR i o
controleristeehiimgpofitbe plasrea. kintanptheduentaslongu] Ripppwérde thei inductor coils

may b 160 DB R ERC Lol hEprhie i Sifibydy Bower

arrangebnsit Rtodapednrel. speci fi ed features at residues
correslgondigg.to X, 190 &?d X202 or the specified

[0071]f eqt ulman gpbodinent, duringJLF PLOsST G RIRIGY1NE Ingyctosgollss ang
arrangeftddd PperdiREbidRdy BEESIfiEuredadvé gkrohimf R{*‘%bﬂg@d loP D Kased.
0

region or domain one or nore or all e features )
Alternasivelyer eddifionatlyt lawer eJpstense myy be pewengd by dhersamson diffegent sadio
3 L oI ) !
frequerch? Ao SR PP L At Sl e eGP PR S g e,
employiyginducter, codls arsamgement allows dor-hybtidizatrongif deatyres from CCP
particularly cysteine or glycine; residue
corresponding to X96 is a cysteine, polar, aliphatic,
or non-polar residue, particularly threonine or
| euci ne; and residue corrggponding to X2 11 is a
basic, aliphatic, non-polar, acidic, or polar residue,
particul arly threonine, isoleucine, |eucine, or

R 1 o N .




region or domain corresponding to residues 1-89 of the
sequence forrmula of SEQID NO 1 1 1, 112, or 139 can
whane/oamdi ti onal |y one or nore residue differePrCEESEDS/078115
ot her residue positions as conpared to the reference
sequence of SEQ ID NO 2, 4 or 114. In sone
enbodi nents, the region or domain corresponding to
resi dues 1-89 can have additionally 1-2, 1-3, 1-4,
1-5, 1-6, 1-7, 1-8, 1-9, 1-10, 1-1 1, 1-12, 1-14,
processing §ysteoy in1CP processesi UEhusi offesating cve@mtersafoh processingsubstiates
' LJ: b g, the correspondi ng
may a@%ﬁ%&%ﬁgggg%{leggéggﬁa s‘ﬁ?ﬂ}er ence sequence based on SEQ
[0072]I D NOA3,cad berpptdciated fromahefoesgoongi omendrsnore kmbodinisets of the

inventioh progie 1gca pIgABBEAsing s inablyof PG entlor TEp, BY

hybrnd@iﬁg&@@bx@cés@ﬁlgdyﬁé‘m itdlinkfuGe UCPEdpability) tieQP¥Beessing range has
nbodi nents, .the differences conprise conservatjve

been wiened. | Bhachq i GRen i JuPResssiag systram,ithq plaupr dengifehas been
mcreasE@ g&RRd Whafji@ FBisibl€ AR %'cﬁﬁa%ntﬁr@lﬁdﬂu?l@d Pfasfha PRILKTHESystem. By
havi'ng at |east the precedi ng’f ure, and wherein the
hybridigingnle GEP @r@emétema@ﬂamdmlag goissvhiclgany peiuge BEyamiform
8 0
plasmagilfratd ty B BlocSe irtEHimoh h p Yo nattdl ged Yot et n
lower resjdms pordomte gas specied Bysreinodifg die cails, sfrayed eteetresaticchimids

may be g e o psher By.eapeicahie B4 et FletfodelR (X ERER B ace

dielectii@Witidot halcbecelimihated regiiltif® ivimpler ehaebebdddighl Thagidevice
correspondin %p residues 1-89 of the sequence fornula

manufa(gfurgggglqynm ybridized CCR)plagma progessing syyem dspravifch po
demanéi S&W@Eh &ﬁﬂdﬁlﬁ%—c@ﬁ‘;ﬂ PhladiRd o ardor'a@pdcitely-&fu }])Ieti‘;;‘)lasma ‘
| om ng features: residue correspondlng to X7 is a
mode t@ @aks edvantagd obthefeaturgopravide by |bdtbéechpalroglee ularly
- [oo73)NI St QypRs thig”&behﬁéd e al’ Sﬁt&]ﬁ i teds BPse?égél foﬁbc?d%nems
acidic resi particul ar utam c acl
there aterdhemmm;] pamutdtieny ahg pq;p?alcms wimhpfail smuhgl the sepe ofithosr

mventuf'nb nﬁﬁﬁoﬁcg?ls%%%?(}}%i R% &gre%?eihgrﬁ/iajteng 1vigr§ys (g‘e mﬁgggnp ing the

method3ddd hpphl’aﬁbdey obihe peeseritimve@ntiars Fditkerphiofd, embodif®ne bf thiclpedsent
ey g DR S SRS TG ShSHEE et SRR TG B
convenieéh@é Y, Qlie Q‘W&H Rot iR GEOH G4 z[&oxfdﬂxf'l}eﬁhﬂéiﬁﬁ)r feadfhgcan
have additionally 1-2, 1-3, -7, 1-8,
convenienge and should oy be empioyes to fimiuthe scope of the clpinas; Ty is dhefere
[
intende} oo G Bl apered B AEIT S HLAFaRE Bl L hcAifons
pemutsmemld@qbagledtseﬁf@mthlmm spitit and scopie of the present invention.
enbodi nents, the nunber of differences can be 1, 2, 3,
4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 15, or about 16
resi due differences at other am no acid residues in
the domain. In sone enbodi nents, the differences
conpri se conservative nutations. In sone enbodi nents,
t he ket oreductase region or donmain conprises an am no
aci d sequence having at |east the precedi ng features,
and wherein the am no acid sequence has at | east 85%
86% 87% 88% 89% 90% 91% 92% 93% 94% 95% 96%
97% 98% or-99% identity as conpared to the am no
aci d sequence corresponding to residues 1-89 of a
ref erence sequence based on SEQ ID NGO 2, 4 or 114
havi ng the preceding features. [0160] In sone
enbodi ments, the ketoreductase pol ypeptide can further
conprise a domain or region corresponding to residues
1-89 of the sequence formula of SEQ ID NO 111, 112,
or 139, where the domain or region can have one or
more or at least all of thg follow ng features:
resi due corresponding to X7 is a constrained or
non- pol ar residue, particularly histidine reS|due

1 . "




During plasma processing, an RF generator 108 with a
path to ground nmay supply an RF power to | ower
web@onsmade 102 t hrough an RF match 110. In an PXBEDPL0$/078115
RF match 110 nay be used to naxim ze power delivery to.
the plasma system The power from RF generator108 nmay
interact wwth a gas (not shown to sinplify
illustration) to ignite plasma 114 in a gap 112
bet ween an upper el ectrode 104 and substrate 106. In
the example of Fig. |A CipdMS el ectrode 104 is shown
: ' grounded. However, upper el ectrode 104 may
Wha“gﬁlgo d:elg'powered. Plasnma 114 may be used to etch and/or
1. depamritivelpiconplad plasma (CCR)s0ceasing 0@t kavingzeplasma processing
el ronic devices. [0006] In CCP processing system
chambgrﬁﬁﬁrgges ﬁ"ﬁgr‘?ﬁb%ﬁagec’éé@?rhs&l%ystem 100 of Fig. 1A gap
Bt &ag&)& ?ﬁeﬁmltﬁigdﬂiﬁhblb(i/eb?e?rgde ﬁc}t pieUessivg g&ps_uba’&?e,gaiﬂ
.be.abou : o about 1:15 the aspect ratioq of gap
substrao g dipgraedorh it E’r‘"ebFle&Wérd“EP%E'P?'B%i ogesangEgNdhayi ng
R@laf@WofRBuctBf (U8 afrhiidnh€ BAid h@AHf ihdi@ioTReNS Stang@dent being
resident tinme to mnimze |oading effect may b

. ) : g el €
disposedabows erid uepep elsewads, saiharrayanfdndustor eoils arapgsment epnfigygaddo
inductib@l?%hﬂaink) b figa ﬁf BiPednlait BSHEARLE Al R ElolwRPe1OlirdAR,

active etchant cause by consunption In the etch
2. prhed&dsproTessing s3Gn pf deis b furthes e isingey lastowemadia frequency
F) pl ol SB[ Sic® Bing Eonfitoted j Blnkg BB g Rt S5ain
plasmagenedealsaidaipperraldcirode dmicsald lewer eléstildd@r ocessi ng system
11310, illustrated qulg | A,. maéﬁgetheinailit
3 (eElorgressing YR of elpimfaviesin e RE poversquiss s a8
frequelRfy O @6Iehst Bne bft abdBd2 REHA bbdut ¥ MHZ, And$BuP6@RAES| NY
' Sﬂét emto independently control the ion density and
4. tlhe Ghpreprsping systesm obsdaimpl .evhesgin said ampt oftiadycirricais e
arrangénidht ﬁﬁﬁfdgéfat%(aﬁ{ ncreasing RF power nmay cause an _
Increase I n sheath potential |leading to an increase in
iagat efeagggtic gorestandr | inmiting feature of CCP processing
y | | St el i e A
353 o act it At 8wl aiefing BERK oiGpbdtcor of seid
set of mapneni¢ cored. y- coupl ed pl asma processi ng system -Thus,
cessi.ng system.nay,nqgt be able to acconmodat e
5. e PCouBE sV SEE 4 qthersth e P TR RRE G et of
magneB1EUrey is a bEBYIA WARI BobBIIh AGkt oTboblifls is MaghERADY cupled Biea set of
i,on density. [0008] Fig. IBillustrates a sinplified
magnele ¢IRERPTE: r epr esent | ng a prior art inductivelycoupl ed
6. AR FrbRinPsRTES 8F Q8inSy SIHRMRin $438! 5% bF MBkNeric QUMeRfdrs is

) pl asma processing system 150 may be configured to
disposqdran saiksebofanagnerie cares BEompletmagneie sisenits enadjasent paiss of
bobbin?l ectrode 152. As shown in Fig. IB, the |ower

el ectrode 152 nmay be grounded or may be powered with a
7. fTihe SCPRFrocpssieg aystem d63ainRF; wheven a fiest bobben ircdaétdet ofklobbins is

2 be delivered thro an ,RFE match 160. In an
arrangefy et ipesifg et PR RS AR e i 2
8. TheeICPstbtessing systenh bEcipingS, rehessis Sxidiset b OSHAEctER IS atdedst one
the situyation erein, for exanple, substrate 156 is
of a setplimagneficraps .a%ﬁeﬁﬁpﬁfeasrra processing, a second RF
9. IR LICH RHocesGiflg SPYent BPRAN AwHeRMPSaid Sach findfﬂ&itcéo@é ofcsaid set of
166. The cross section of inductor coil 166, as shown
magne{iCqresys ahprseshgy me@net- spiral coil with an air core
i i .0 di el . | i A .
Lo e et P e £ ke GeoigRlic s oAl et of
magnel¢ caiescie amagnefranateridlj ssidimagietip snateriabis image phatdeaghone of ferrite
Sh&iggtric window 154. The induced electric field may
generate electrical current that may interact with gas
to ignite and naintain plasm 164. [0010] In contrast
to the CCP processing systigmof Fig. IA plasma 164
bei ng generated by | CP processing systemtends to have
hi gher density at simlar RF power |evels. One main

r r o - a1 o S T . o P~ NN

and po



wi th opposing poles are allowed to couple formng a
| oopi ng magnetic field that may penetrate into the
w@b@sowsonegi on to sustain plasma in an enbodi meet/US1008/078115
order to conplete the magnetic circuit for adjacent
pair of bobbins, magnetic connectors may be enpl oyed
to connect across the set of bobbins. Magnetic
connectors may be nagnetic straps or a nmagnetic plate.
Magnetic straps and/or magnetic plate nmay be
1. JheSiIGRproesssing systern of daimeS,vehgrrin pachmeagpeficgonnegiondfsaid set
e
of magﬁ&fc {méccg%g ?s]a llng%r{] Hg Hﬁl@lgph III néﬁﬁ{gﬁﬁzlﬁgs}?ag bs'r.@gcge St Eﬁst one
offem'teuhdqahwpermthat the two opposing poles lie on the

Th t
TGP P sspB S BEN T b s Ar PBBBHG o ned st
magneGOEYIECs sétfrfiéd RO an BAEEHE Maghdiic coRtbyasdisthicetofabdup kb iparcent
hor seshoe magnet is forced to coup] e w th opposing

to 100 pejrens obspid gap O HPPer wgpeesn %arﬁelows@ﬂsth@ef. el d

13. qfhe@@I@céaﬁng BesidiR BPLIRBMT® Y HeRGR sl L4HRE0ARE sH@ YR coils in
w th any opposing pol es of’ ad%racent bobbi ns. [0036] In

said argay of induetor ¢pilsarrangeaent isge¢rpotpdirem said uppefraiedtiodeor es i n

R A e

withanaietttmatdnmhiddtl ng as lndependent i nduct or sources of

Qr_art. e C di nat W th nt
fo €Eb BhosBlshesilem s it 1 el B lR 8Ty g 3RS T
lnducttfircbﬁs”kg‘ﬁmg_ aheralakdmtfr&mgfddhmemnm:l@bamémt he set of -
6] netic |1 e Into, the asnma u
6. PEEGEP piner sy Ry CBm BB RIS G ORaierubT
. inductd?@bld ftangédéh? e drfhndét ﬁ'ﬁtiﬁéhefé?ﬁlned phgeripaci ng of
opposi ng magnetic pol es be optimzed with the
17. dn as@mcewah‘tf@rxplgép agipa é%ﬂ?)rnspcepﬂeg ehisteny Adeetharkof|psesspsig 2
substraﬂﬁgrzlg)‘lds& é)'r@t!egs?n nﬁ%@ﬁ‘é‘&x&ﬂe LBF‘ pl asma regi on
d magl n substrate ur| ng &sma processi ng.
Ispppentingsasiiubstrate mtSIad ppaei mg:ewnm@pobsn@nﬁggmétwlth an upper
electrog%b:g}foswgpd)ggﬁlegqeIoWe?@e@tpgitét 25 per cent of the gap to

contrast’to prior art, ‘the spacing of
rcagﬁ@tnng anarrey ofm;tudmr ool anmangeniefitao u'mluamaiy gnoeplasham a

nstead of bein in space-fil.lin
s befiiF T Hies Ser Eabelrg S \urhs e G i P SUn AT Ep s o
arrangétdnbibéifd Aisposed ¥bdi@rshidwpPéieetrodd. ar to CCP process
lnstead of thellmtatlon of a w der gap of the I or

18. ethodinf glairad 7 furghes pomprising & densisaniigering o 1 a%equency
(RF) p&l'&%Bﬁt‘ééjﬁ) 6EB¥01%1§: ek ot RiSkalid ﬁl&n@beﬁbé’eﬁtsﬁﬁﬁfp?éﬂ dlectrode and
‘ ke a conductive material appears be an
Saldlo\IV?m!#CaPé? In an exanple, electrostatic shield may be
Wi f I
19. ﬂ%%&o@p&‘?ﬂ&ﬁ?g@hﬁ&ﬁ sand'k@br%eﬂ’?ﬁg 5 a%% r}@d@os req uEf'?é}'o"%at
least orehifabalst 2tMHzmlper27eMé{zt argicibouts60aHizi gur ed to appear to
an i ns tor.,in the a directio
I el s 112, Videp 38 e o (b RfangeMent ncludes at
least the upper electrode, may be enployed in |CP process
with mnimal inductive coupling fromthe inductor

Al of mAgReREePIeYangei ng limted to enploying a
Q5B GFhild, ‘éaé’H S said QeI koil S Ts VOuRNRBHAIEIh mdsh&icS@te &fsaid
i nductor coils may be arranged in a self-simlar
set of magnetq ¢pr¢sor unifornmity or in a predeterm ned pattern
f
I R e S e T
cores isebobdin, said bobluin irosdt of babpinsas inaghepieal tyeroupled by atsetaifineagnetic
Eo vary frequency and/or RF power being delivered to
connect¥ i nductor coil to achieve local steeri ng of the
pl asma. [0040] In an enbodi nent, during |ICP processing
enpl oyi ng i nductor coils qgrangenent upper el ectrode
may be configured to be grounded, RF powered or DC
b| ased AI ternat | veI 'y or addl t| onal I Yy, | ower el ectrode



conductive material, such as upper el ectrode 304 of
Fig. 3A, nay be made to appear to be an insulator by
w@e@viogdiong an el ectrostatic shield or Faraday Bti/ebzmos/o78115
In an enbodi nent, the electrostatic shield may be
formed by making slits all the way through the surface
of the upper electrode radial to the inductor coils.
For exanple, the slit 404A is radial frominductor
coil 402A to extend to 402D. Radial slit 404A does not
22, Jéeowtwdidfglaim 2d hwhereipsad setof megnetisgonpictorn indigpgped on said

setof iflt, SR BB mbBHRAE inde EPRURL A Bobbing,
23. a‘rhp metlmldexft:laodélS\@Hererh aFﬁrg bthnmav;aub@et whibebbins ispaged in

be an insulator, in hal direction. [0065]

shemaiifs, SRR BRI YR e BEBRU el o he upper
24. dheefeitodefichit Qnf WadiEiadait GetaifRemiectons ibat lasst bnsof 24e06f
i.n the azinmuthal direction. In contrast to prior art,

magnetic #3RYd 3 PasnelcBlatel | i.e., the upper el ectrode, may
25. e aiERloE€laim 20 %&élﬁeﬁa%aau thirdti® LT8 bf saidIsks bF MRAgnetic
coupling fromthe inductor coils instead of being
cores lsamrsqshomampl oying a dielectric window. [0066] As
r .
26. B pRERRRCRE 3o B ARG FE of fid BF o hgndifafes s
magnemramauenail smxpmegmslcumméjal asnnadwtﬁ heleast onemfrfemtamm powder iron.

cor da enbodlnen 0

0 BT ot 2O RRRR eyt DR B i G orionlY
connecfcx’!@is al m@néﬁ@mﬁt@nﬂl@‘s‘andﬂ fdgnério nmermllts rﬂdde of belemysné of fettiydrand

the surface. For nore resistive materials, the upper
powdetifQlet r ode mmy be constructed as a thinner sheet in an
28. @ﬁemmfclaﬁhtz@rmérbmd fitst rdpAbIECord Rl AARIket OF BIfRLIE Btes is

conducti ve materi al appears to be an insulator 1s to
separated Eameantadisaeriaragnpticeoss by & distapse ofabeit 2§wsroent tarkB@ aereent of
said ga@%em&ﬁ Ea‘?%eéﬂlr 1o %ﬁ ﬁ‘gﬁg'lmteleczrr i ndUCt Ive

ween t uctor coils and up
29. élhe a:rteﬂcmi@f ohym 26, weh@rnmrsaldedclmoxlmf sdidisetad coi}m@il]d army ah

d nent . the may be arranged

mductqrﬁox ALARECIent s rg?n%&et 05'# %%gép%t ﬁiﬁ%ér% ty or in a

30.  gheaicttiod afelairenf, whersinzuidapperteleetradgis ednfigutedovith af  a
| arger i nductor coil. [0068] Fig. 5A shows, in

electrosf t&‘oﬁ?‘beaﬁlilce with an enbodi ment of the invention, a

31,  STHEhétho®sr ASREBWheretd indudtértouls RValf ardylof Hdas®LNtGlls Ve
checker board,arra¥ arrangenment for inductor coils. As

arrangempeappreiapranged in g selt-signlaE paftekoj | s with North pol es (502

32, ArhidrhetlBY o @aift] [2NHERid ad@ao@ohﬂmtdﬁa S afBloPeisd
arrangenent wth’inductor coils wth opp05| ng Sout h

arrangquasingare (ag@uged in a pyedetehinadipatiern.c field may be very
uniformin the checkerboard arrangenent because of the
self-simlar nature of the alternating pattern. Thus,
the uniformty of plasma may be inproved over that of
prior art spiral coil 166 of Fig. IB. For exanple, in
processing a | arge substrate, the coil does not. need
to be sized up to inprove plasna uniformty as
required by prior art |ICP processing system [0069]
Fig. 5B shows, in accordance with an enbodi nent of the
invention, a sinplified of schematic of a top view of
a representative alternating concentric rings
arrangement for inductor coils sinmulating a spiral
coil. In the inplenentation of Fig. 5B, sets of
i nductor coils 552, 554 A - H 556 A - P, and 558 A -
P may be arranged in concentric circles with
alternating sets of opposing poles of inductor coils.
For exanple, in the inplenentation of Fig. 5B, the
pole for inductor coil set 552 is N and the pole for
i nductor coils set 554 A 4;His S As may be
appreciate fromthe foregoing, inductor coils may be
arranged |n a predeterm ned pattern to si mul ate a

o o .




