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ENG NEERED ANTI - | L- 23R ANTI BODI ES FI ELD OF THE

I NVENTI ON [ 0001] The present invention rel ates
w@eosnadoby to anti bodi es specific for interl eukRCUSRBS002787

(I1L-23R) and uses thereof. Mre specifically, the

invention relates to humani zed anti bodi es that

r i I L-23R and nodul ate its activity,
]TTLEﬁgffﬁE&ﬁggﬁifﬁﬂqinflannatory, aut oi mune and
PRODBEDION IR GLYE QPROTEENS . W BACKEROUNBDFU CES YIIMHON ON

[0002] The immune system functions to protect
i ndi vidual s frominfective agents, e.g., bacteria,

BACKGROAUNROY §HE INYENMAIQNS, and viruses, as well as from

cancers. This systemincludes several types of

| ynphaqi elojd cells such as nonocyt es,
ey nacro%ﬁgﬁégqmgg YfdWiopi ¢ cells (DCs), eosinophils, T

cel | s;ThB pﬁ@hlhtslnvﬁﬂﬁl)nﬁelute@ opthel freld Ehglseoﬂlaln;@ﬁcund iApdrticular to
methodg%orc%ﬂtg% ﬁllglgﬁg%t%r??%lﬁqjﬁ 8&?5%&%3% al ] %gjl g%tgotgg ngﬁlway%l)vrnfucosylatmg
N-glycang foff glynaprotems to.be.able thgradice rgtycaplromennsawlth fucosglated| V-glycans.

systemically or in a particular |ocation of the body.

In response to an infective agent or foreign
(@) subst dsewiptiompiRelated Ast secrete cyt oki nes which, in

tu ; P THER é@th)rbfeiﬂmﬁteﬁséd fo usd ilnftﬁﬁﬁéﬂs%ht aftepl t&@m should have
compleis,rlgmeﬂpefor epL i al I Grgqxgéqttrg itgléggqe]egw n?@% ons g‘eggsn to produce
therapeutic plovedsss mno:@h&teml on étldaamymicl nmro isind bezaasel ofi (@) threability to

rapidly gjgidl% ?E{gﬁ oiSaflofk o r@ thél bm\%% % shef geo%udoomroued

productRiyi ¢cadisioph i(fer exmmpl@p@bftﬂteondum) Fée) therahiity @U@e)SII(lQ]@O@l)emlcally
deﬁned%&@tﬁ' ﬂ@dlﬁﬁ(ﬁf/ﬁ%@({ﬁ’geﬁ&ﬁqﬁéﬂj ulgﬁ@r§ %e) t§§ Qbs@n@@ 8f cdrftimi@fing human

drjan a

or animglipathegsps;(H3he abéltx Eﬁl’s‘ﬁfﬂ%’“‘éﬁ 8 vofi%mfdy eéta@ismwhehgg those poorly
expressdd il cubibe S#ip36 CoxiliBOQS] ahd) t(g?)réaﬁél kf prolein fédevéé’/)(fdrsexample via

secretio 51 QAR P e s Sonposerl oL o a0 Felfat ngrmally

producecpriotdinscaving @mplex Veglgedsatien patairnonThdrefosd, weinfal cell$ are generally

st o R 3 B B OB g
human-}ils lgeasylatiep palternt Butnthere asgrinumb¢rafistansfiqant depdaslssio using

animal J:élls\'fotvﬁod{iqﬁ t&re@beu’u ft&hs.al . (2003) Nature
he 1L-12 r osed of

4-748, eceptor | nm

| L- 12&5\ Iy efatgin ttlefe@%tzc RIS 418 sui %’éﬁ)gﬂ' eKpresTiPR ifgmimgheells (for

examplé Itheszaacklnsg i dmgtc@m@bnae&ba o Ytk i bffectcadnme sLgho0th)l Wonimal cell
uni ts ue to.
cuttre SRR 2 s e S0y, Bl Pl im0 gl careruny
controllpé canditionsdo Iprediice gna n&ﬁfoloquaetltyatfam/plsltelmf aitémgf. fPacteoryields
nonetheﬁe% géﬁ)are%g?avto Jm 9{10118131211 }&mehtahgl?f PF@:@ES%E € addition,
|n toa eter Inmeric_recep

cell cul%lmmist%ctywalmegsme SoMPleK A9 RXpRinsive gty %ndswiwé@rswlch as

bovine fef? sétuml ZFur@eBRbRY roﬁ&ﬁ’ nﬁ@" H&aml@éd B progd@dd dell death iapoptosm)
168: 5699. tor I S | ex, .0

[mingl 08 2000y L e Bampralin oD o5 hiephggageptible o
viral infe¢tomm od\h»hta:ﬂmak&ﬁd InSome cb&% tRSvitddr bth¢riffRbiious atgleﬂbmay
compror% seetﬁé yowcté %? theescu(ijt%geo r\}&ulejé %ﬁm ggﬂ&néﬂéﬁ gu{?tr}ﬁ&agg A %Eti]&ﬁaathogen

I Ciency”in
renderingrthe él)eram@rl@c pm’c@lnsve&cbtceumﬁtafnr tth osended wael FmrthaerlpﬂQEﬁK@lany cell
culture %ﬂ&'@s‘%es reQfike B Jsb %? @orﬁﬁl%'ﬂl {eﬁlgﬁﬁﬁﬁe KURHENA |a11i¥naﬁ )Eﬁh%cp EIQ)wth

di'scovery o findi'n
media caal@ke?rm, fich may fﬁ% §§ttleaert§fsu9tbt-s ‘29?1”9# %HQHE%OHIE) Etce@h%lepathy
of I'L-23 {see, e.g., Oppmann et al. (2000) |Inunity
13: 715-725; VWekomski et aLT_(2001) J. I nmunol .
166: 7563- 7570; Parham et al. (2002) J. | mmunol.
168: 5699- 708; Frucht (2002) Sci STKE 2002, E1-ES3;
Elkins et al. (2002) Infection Imunity 70:1936-1948).
[ 0006] Recent studies, through the use of p40 KO m ce,
have shomn that blockade of both IL 23 and IL 12 s an

Y Y e . r T
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[0016] In sone enbodi nents the |ight chain and/or

heavy chain variabl e domai ns conprise a variant of one
wo@roosn1®9Inf the CDRs. |In various enbodi nents tPEI/US2008/002787

vari ant domain conprises up to 1, 2, 3, 4, 5, 6, 7, 8,

9, 10 or nore conservatrvely nodi fi ed anrno

(855 F S ARk B B SR BRnR Gfmove or st
withoutsaolagiromisingoths gamethpnedtmﬂe dnahy dasb] eselof ahidiel cplld w© Foduee

therapeﬁtp@3 gr%ltémyﬁe%e%“gtelts ' gmy cﬁﬂﬁbﬁcaﬁ?{oﬁsal}alagsﬂg P'Pdtdlﬂﬁtcs%@ ISSé eQS

uence se cons ﬁ
| D Nd&ecemLMQ haﬁuemhownath@tdﬁwamulqan@mopartw adyjeast, can be

geneticAPRIHRALS thd? ﬁle?f%%}ﬁyeﬁﬁﬁitané’ RAViRPLEMPIRIW-Bly/ 66&%&10% tterns that

a sequence sel ec romt roup _cons trn
are humapy-Ifje-0r hamanized, ﬁuelagrr@agalé)h@eérfwérr?@ertq@avg%s SAR be athieved by

ellmma‘t&ﬁg bél@dt&i &m@bﬁblﬁ@mblsﬁﬁﬁow an!gﬁ‘rel that aredinvélvedin ﬁmdﬂcmg high
e conservativel

mannostrEbveany anfh s oBicine Yaoketa owPpafan] i pBO G LoqRatolved i
making@bniphex ¥N-gbywand. i Metlféﬂ@fdr[gehé)scallbfrengmbelmg‘ yaasthteproduce complex N-

glycansqﬁp Bgéﬂ?e%n%ﬁtdnﬁép S n?ﬁt@&@g n?ﬁﬂﬁé% 2028'@% ISS Bab l?sh%{i glé]lrent Application

n vari

Nos. 209410841l #5909 209181 HH52 g2 ARG0A G Wﬁ@?@ﬂ@@ £20e3/84p8617,
2004/0 ﬁﬁ%% 'mg/(DUSGW 2nd20GI0 BN 79] %igylanllﬁle of & cell can be selected or

i ndi ng Conpound 0 en
engineereiug e&f&ﬂﬁr pé saangosyl GRpsteRss Wétrqsawﬁ@ﬁd&r@ri pthepyise add
mannos@ lires&dlltels @ats the degl?@arf 6109 gBrbpiolien emt, th&ofusthst ¢npineered to include

ssentl aI | a se ence, sel ec ed fr m h roup
each of ﬂ%8fve§ uﬂ% 253 ﬁ@f%} a heavy
c har nAmanalaermldéludmmeH$ have fafucasﬁltrgtsﬁerbsemmmgayf thalcpdds fucose

residue #(b ﬁfe?ﬂ%NA‘EQQs?Huc’é At Fe?iﬁgl[ﬁ%' ?h % ';\aéi gx‘l‘ﬁ@ﬁ%e]lﬁe l”[‘?lgtfﬁ?)sylatlon

roup consi sting

pathway H kyirpasys ceﬁ%ta ofd rﬁléPrrra@n@rswéﬂhor ragasapad Q@Poketpﬁi@oxy mannose-
eplmerdéémlkeﬂofﬂé%ﬁyigﬁﬁcfb@é'@éd@&%e &F X ipedtéing, m)@tlﬂlobfé’téd ﬁb{h@ cytoplasm,

which 1g€gq?c|§gt§og%@g% G g}én en D! ngiw : aggg%ngge%rsg ?rag@q%rter po%ated in the
membrae ! elm:GollgDBp;ia@gys WiHith srasspgtite ﬂweGEEl-ﬁaM%dntbrthﬂGb@ apparatus; and

a fUCOS)q{I' ergspe | Wh cgftraﬁﬁgrst e 9659(916 b4§neAé%s %P ?% llnkage to the
Sy VK Bre abmain. oo

aln varil a r an an
6 posmbm nﬂihn QlfsNAg rre&nduet atéh@wﬂucma\mdr gf tshe Nﬁb@@n SD%OHVIB%tO higher

eukaxyo%é%"@gaﬁ??{?we‘%%r{kar%té% 13PRAH 18%e/ﬁs§ GEUERE BnZNR! ﬁ@%llv&i fnlthe

uence sel ected f ronrt group consistin
fucosyliFgmsfacse petivatn aro@gcqglyc?wems bt Qo KERtaw SR S# e tor example,
Bretthatidta 8¢ 116, Bioohis] Uﬂﬁploﬁlddh%np BBSBJ_TST—20(TW(\/1999) ®abina et al., Anal.

R

to have udvantdges idamaimcases. SEQeEBn}d@ intthe ppodwtionof impanclonal antibodies,
a.f

1mmun(%l&gﬂi§/g%élreaﬂg§é ﬁgd tSe8 ?Isoé%édtq S5 it hle{E h?e%r ﬁ'lllgwﬁqgétqg@gvﬁg? ®he fucose

sugar frpymgthe &ly@m <5f4ma¢ralog uh@awrf@n%ﬁ crr abersasthimbngity salerted Ig

receptox"f’,r wiith@#ffebtd @RarPed G Bﬂ)g&rtﬁg RBEH ast DHEIHE@Y-depedd¥fticeBular cytotox101ty,

or ADCCh i Ehtoge B ybbshotkl S S RSt o S0FREZ04Hs 2

US200xtEMp8rand SEQ I D NO 56 (light char n) In a further

enbodj bi ndi n i ses he I |

chai nHORR ey e SaBP Y B FETES HRRFETRBRER of Mmulpdelobutins
appears¢b anlmnea AIDEC ectdratymfrthoﬁn@EQongbles Bicpsydated V-glpcangappear to be
. i adi s {0
e R R A e e
mice ln@rwéﬁewerregrsmrqﬁg @troraemly]érarg dugpg pestchatl deyedo

invention to human EL-23R in a crossbl ocki ng assay In

vari ous enbodi nents the antriaody is able to bl ock

bi ndi ng of human IL- 23R to “an anti body conprising the

CDR sequences of antibodies 41F 1, 8B10, 3C 1, 20D7

(with or without the S32T sequence vari ation), 20E5,

as di sclosed herein. In other enbodi nents, the

antr body |s able to bI ock b| ndi ng of hurran IL 23R to

' . o o a A =N~ o o
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reference. Citation of the references herein is not
i ntended as an adm ssion that the reference is
w@eeoBiimest prior art, nor does it constitute aPgI/US2008/002787
adm ssion as to the contents or date of these
publ i cations or docunents.l. Definitions [0034]

copry b AR RS, e BRI S Hob
emphyspeciikd gehbtypabg adiniristehtivntdf exegegwus i GiFrtedta Ic eAdditionally, impaired

recepto%j 'ﬂéd?%t@@%gx?ﬁm%és r@sc’c ?%mtrf)&él@?loﬁ ’og %@t@?éﬁa@% that core

fucosylapenisrsirgaialdor mpelaﬁnldcﬁqm@oﬁmwth fa&@rurcceapps B betal and
EGF (W&ig@lal M'Enz?fﬁ’é? 4 ei. gh (%d@) e hung Hsbue cIe'n%é&' from Fut8” mice,

%gég Ezﬂolomal f1ul refers to _contact of _an
the lossQf sQEH NG es ionawairs thedinctionedpwedensity hperjatsi (LOL) receptor-
related pERETH-1 @RICO) R&RItingdh atredddtionan th’é&indo&bdﬁﬂ@ of BWilireGke growth factor

AGF) 5 Rl P pORBP LS el oSt (TPkT)139:31-8 QP6). In Fus”

mouse embryapeitireblaghel stk iimegric-mediaghadlt migratiesie abnlli’shed and cell

mgnah@g dg&&gg’eh rﬁ@ﬁtﬁjel r@hg ?gx% fuJJsg %E ??sgﬁtléiffo r%ﬁ'nk functlon %hao etal.,].

Biol. Chemg ggl a3c,8t343.)f3 8350 eXlyent hlt@déil(fﬂa thege magibe éltlifm@nﬁ I“diled? it & desirable
to prodh& eﬁﬁ’i‘%@ﬁ Eorﬁbéﬁtlérﬁewlfe@é ht leas?@ﬂo?ﬁcﬁ{ dtahé AibRI in the compositions

al.so means in vit ex Vi vo
are fucqsaf%ﬁaqfﬁmr cr 1§ dgereasgiA RCE@efVitgy T Ther erPioag dn Partighlag RSt ftovill be
advantdgbﬂldsl m@r@ﬁﬂ@w& Ierary@ic drgamiomk Afd célBJ dapablé'l’oe gfddiﬁﬁihg fucosylated
or r

etvcopeffighd, ALY RIS CITEEES AL el BF Bty stion of tover
eukaryagic l]@lsmeélﬂi sch ae fungasod Bt teod pegiealady yassts slichga detiie pastoris, K.
lactis, ﬁ@%ﬁ&é%&ﬁ& facﬂ-lifit%%(@ @F‘of gen@tﬁbghg %ﬁ.\‘l&lﬁe@ gﬂéf'ﬁﬁlms for the

veterinary, or researc sue
recomb@”f*‘@h?@%‘ﬁ&@lﬁf&fﬁ%@ﬁ’ a&ﬁ’rﬁlﬁ‘%ﬁpr@?mén agent with ani nal
subject, a cell, tissue, physiological conpartnent, or
| ol.0gi [ U "Treatment of a cell” also
BRIEFSﬂﬁikﬁggggﬁﬁiﬁﬁuﬁbﬁgﬂgl ere the agent contacts |L-23
r ecepiecordingly 3R pileschi2 Rivehtibe peividts ﬂmhods&nd materials fer making

lower e%&y&lc"«%@?&sféﬁ g?gllng lt}ga? arp Bgﬁge’d tg gﬁ‘oa% blill?anltt q‘?ﬁosylated

OF "ant agonr st es no ceoNt ac
glyCOpr@@ms dn p@ﬁﬁl@ulaqupvldcd ar[eo&ast@}s gantaising ganesednepdingene er more of the
enzymes &NJRAAY thd Shfinliag fﬁ’(ﬂié?flfa %rg?ti'n wahhhd Wertenﬁ&ryote host cells that

exhlblts the desired bio IVIt

It
have bega gransfarmedewith isaestors e aw&%bef‘éhfth@m wn?blmf@roducmg
fucosyl#red Q@b@;ﬁl@telﬁm tTH%O»i&:ﬁﬁs hiosecdeus] g rﬁé«thbdd 2&8 %ﬂﬁlcularly well adapted to

use in eﬁall'eﬁlgxggygfeﬂsntt) | b PBé’ s&g&f gﬁl&aﬂ? a geg C§11;c @s s Pichia pastoris.
ant i bbdomesgmbatiment; il metenbooertson proviaes awthods and materials for

transforﬁﬂﬁ% R)Q’ge'h %Ek?{«?t# léfocfgggf?sg\aﬁ}g?)g? 81dz!n%§ Veggoﬁs eniddd J‘%]tgag matic
activitiesdor easyyerstoneq {7 DP panngserinto G@I}gpqogﬁ a1 fog aﬁqtcé)gne@ﬁp cose to an V-
glycan pr@ﬂlﬁ&ﬁﬂﬂ' the ReTREN. Iher@ef erﬁBodlﬁféhtsgﬁﬁ p@és@ﬂﬂ iAedt{ AT Prises

her eof "enconpass a fragnent .or a |veo
hybrid ‘éFﬁqu%‘Eﬁ? {2 OSIOP PP S STRRT g he cRabE Aot a fidosylation
pathwapéemdyagi fosdd tactriontiafivefleddenstigogndepwhich23Boddsra tag@Eng sequence that

d bod b f
st SRRSO G REBEERR LA e cay
Golgi appagatas.iontha/late Golgi appapBus. dowpikemples thetratabytidddmnain for the
ﬁlcosyltpﬁis?egasrqu ﬁ{sE@Q) 1 RaA& Ad@#hat {a&%?tgﬁg c'%%grtﬁ:' ﬁ(q‘?ﬁ%n to a kﬁ:anon

activity." Because a oni sts
within the gndpplasic rdicnlpm.yheearyrfaplsi @pmga%nz@ﬂeslagrﬁqﬂgh@)paratus In

such antagonists are said (interchangeably) to inhibit

I L-23R, inhibit IL-23, or |n@ bit both IL-23/1L-23R

The term "anti body fragnment™ or |L-23R binding

fragnment refers to a portion of a full length

anti body, generally the antigen binding or variable

region thereof. Exanples of antibody fragnments include

Fab, Fab', F(ab')2, and Fv fragnents; diabodies;
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| ess frequent dosing, with the concomtant increased
conveni ence and decreased use of material. See Presta

W@ 2®85)2092 Allergy din. Imunol. 116:73 1 at FGHUSHNS/002787
[0047] The anti bodi es of the present invention also
i ncl ude antlbodles with intact Fc regions that provide

further igbpi g 1) Inu e et bk el RO BEnes ettt S Rpgoding a GDP-
fucose (r@B@ra?@rwlanh tronspprid € JePrdecuise €t llnleaytop!asm toxheintgrior of the Golgi.
hlla %r%gﬁ"t 1ﬂve%rﬁiro%3)tr§\$1dgseé tecoﬁtﬂtrﬁﬁp%“%ppﬂgirﬁg hiSst cell

the aﬁt resent I nvention are
comprigiagh hpcoselpden pghway.el par@mlard@pecés déhg hosp gell prowgastj of dilamentous

fungus, qst éx%mfﬂl@ 3 ﬁaaw%@mcm sl dsichib 'pgﬂ@ne nbodi ment ,
|on of |L- 23R ﬁOSI |ve ce st

depl e f A3PSEts ghpst ceH furthgrdoes ppigft 1?36?1{1 gfmgﬁ)@ﬁyhransferase
act1v1typ}atlhﬂ:gpemt ¢ the Q‘P,glycsrubxs &fgly@prd‘tﬁﬁ dhd irictudesl ah @il 2e@lannosidase

catalyif SRR A e E B BT LS L ORI R wih he

catalytla dombindind selettet] e tanget 98 (R-mianpesddase actaliydoithe ERde Golgi apparatus of

the hosBl Mé@ﬁ u en# e&” d c&ﬁﬁ){ﬁtﬂ.gt)%&c ‘?éthfﬁat ugﬁgl? R%r Golgi

l.onuc

apparati RSO ahis ERCO NS URIRRTEGRE § Dhcosy g MRS IeNAC2
glycofobigplodadd. k||| cells expressing |IL-23R on their

o hoalbfueeErpectiine Sbshiast e REHb R o Res EaiSAf bansterase 1

catalytis dpmainrfusedi tp IatdeHn]mtﬁgwemg sigria pépide mot dmmtlybas@ocﬂated with the
catalyn%?(&lngllnta%)é'sgl’egtgg lt(9 [y[rgeé @QIT\TB\%KI%\Q@%%SQ i‘%énvﬂgat tl% Ef{ or Q%%gl apparatus

use
of the hpstece nwhtmbly awonipasshge pf e eegoninant ely@npmtmn Lh.teugmsxelER or Golgi

tds3df th h89¥ 1L 6a7IQd ly See,
el e i ol i
¢ (85 Sedym "fully human anti body"
referm fu@théﬂas@@&tls el ibd etost SeTPfurthesSinBlidBea mannosidase 11 catalytlc

T A MM AT A e

domainpnd deleeteld tontaggeouassesidase dl avivitg to &el ER or Glolg1 apparatus of the host

cell; whlg}’e% ﬁ\ggﬂ?pag&rgk\é? frre %ﬁg%&o %tgn tﬁl %‘é Q%"I‘ieapparatus

of the he%tr?ﬁ LIWH%‘M%‘&’T%‘F‘W MPISIRER CSEDHPtFﬂ €] IcNAc2

glycofof8$9setibaedl Y. A fully human antibody may be generated
anj mal. hayi ng, human

in a hugpan bein n a trans C
i mmun & ﬁi%sze%érth? APRY e&@&b%ﬁ@é@hewclyﬁs@% Géql%fa? gﬁmtftrase II
catalytlcotldﬂﬁﬁmlmieﬂctd |a&éllblhﬂta@@tm§|51gi‘ﬁl bqﬂﬁle nbﬂﬂ&ﬂiall&?asstﬁ:ﬁded with the

catalytic ﬁérﬁ%m g]cnd aglF ﬁﬁggutgrsgégglé[ﬁAgﬁ]ian%fgr Iﬁlg 1v1etl¥ go the Etl?or Bolgl
apparatusesfithn Bod celL;f vehereb, iugem pirisagh «n@he Tévenbymat ghcoprotedn through the

ER or ot ?’_’égﬁ RHWf k&%sﬁ&lﬂ‘a rBGdibih &R &?%ﬁ%f)rcftélﬂ 'IE%&I‘ISI(I& a fucosylated

ntarjt ning re
GleNAg; &5522 glye %%BRLIF )’md@ﬁe‘ga (CDRL2) and 89- 97
( CDRLE) fuktﬁettélz edts ghé aBd\@'HbsV@dll fbthér ide@E a Babhctose transferase I

catalytiq Epgi Fore 1 ﬁéeﬁ\gDR i T 8Pa) PE AP Ratikiated with the

catalytiadlom4iit 88d pelSetqd entagset Gfalderat etansferike Iragtinioy agthe &R or Golgi

apparatt}snc;ﬁﬁt?ﬁést cgﬁmvl%getff ﬁBlnlBéﬁ:lgege dgﬂhﬁgéc}ghl%? @P'g&tcﬁ;gr% ein through the

ER or Godgjiagparstus 06 thezhoshggdle aveganalihant|gdysebrotéin eompesingadycosylated

GalzGlcﬁ‘@ASzZMéﬂdGlcNﬁngﬂych&hl@ Aked6 (L3) in the |ight
chain vari abl e domain and 26-32 (H ), 53-55 (H2) and
96- 101 (H3) in the heavy chain variable domain
(Chothia and Lesk (1987) J. Mdl. Biol. 196: 901-917).
As used herein, the term"framework"” or "FR' residues
refers to those variable domai n residues other than
the hypervari abl e regi on resi dues defined herein as
CDR residues. The residue nunbering above relates to
the Kabat nunbering system and does not necessarily
correspond in detail to the ‘sequence nunberlng |n the

oy
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produci ng cell" enconpasses an |L-17-producing cell,

as defined above, that has been, e.g., activated,
we@2@s8/1130y2 a phorbol ester, ionophore, and/or PCT/US2008/002787

carci nogen, further differentiated, stored, frozen,

desi ccated, inactivated, partially degraded, e.g., by

apopt r ot eol ysi r |inpi xi dation, O .
oot 1R bttngP SpecR R aBavchoss el furtich BRI s sfuesnstremse catalytic
domalmfeefdi ﬂoelrcellnlar tdmget_tngrsngnai poptatcewt nombalyasswiadedwitbdhd edtalytic
domamr PSE:I%c{eQ t&‘ ls?d' rzf?lg gasggl:ﬁ'\%? 0 tfl@ Ek dr%dlglesgng)klta't@sdof the host
separa e eas cont am nant
cell; wlafé«r ,Hmrewsege\mftﬂaﬁ Wﬁ@ehmam glyconrateathroughabe BR| ojtGadgi apparatus

of the Ho@t cIehea RbHb#ans Pﬁ:@ﬁo&ﬁn tha ﬁ‘ﬁhg Reshosylaedei ¢ acid. An

| ej e i S,other than in the
NaNADERLEE MLl M.%Co??m § A3ufsEn nature.
I Sol aﬂ‘eﬁqsﬁuﬁhﬁg theabbde hast eelld with hhﬂblefdr[cﬁi aicﬁdmg a partlcular
1[ cI eic
glycoprote em 8 Pﬁ“ﬂg{‘ ‘?‘ gLYCngO *‘FB\A%‘%/S‘F Bro RS t§'r‘ ‘i"é%p“r?u cal pé“réhty of
glycofoams d:anlm glecoﬂfoem couipuding ah leagicorei - g&ccad attadhed thezeto, wherein the
glycopr%&% Edrggéjs V%Jh t?l@}e:bg F:Bﬁghs&ragblﬁ@agy %fl"l Jg l)éyc%ﬁi t:nit \gﬁlch a é)recfommant
glycofone CioﬁlpalS%Srﬁ danired fugosyl ét,eétN 61%@ f Pepaing ynom the speciic glycoprotein

desired Nkt Wiethods@ifltife pre&P6 Hlveltich EaiBLSRH @ obt@ﬁﬁél&&iprotem compositions in
ers. to.DNA sequences involve

f
which (55 Aeg6Y R BFe S5 TeiTR IESF I AL G B S A e percent
greater ffantthe bidxa mdso piedomiyeant Nnglyd'd’ferrﬁantfmher%mmd_ﬁﬁaﬁs tthapredominant
V-styedoi S KR Eehoh KRR BLERen 1 0an XATRIE bkl 46550 mole

era

percenty B%egbéﬁsnbﬂmmrﬁ@t,sﬁ and Malqmwnt dnd &rmolerpsvaent greater than
the nex{-‘§1%st rOdBhiRAS NRRICHRARN Vih JihR @rrﬁiogﬂﬁén?s ﬂ%ﬂe@&ﬁﬁﬁﬁ?ﬁ plycoform is

A nuclei ¢ acid .is "operabl
a desueﬂﬁaeeulam% glycpipiey angria presentdp ag ﬁgmuat 9& &rﬁatarnfemaé mole percent;

greater Ha6138im0]8 pefteBE GHeats ¢hanF30 meleasiRtedt; debdler thsin 60 mole percent; or

o B 5 0 B i) P

pr epr dhes, ard pravided hostaiciaf@produdinipglsemreteireongfosittons comprising

a pluralﬂg by Q@Q dfogrgls Segcl?J g%ggfol c%ﬁlp“?i{gp%%q %ast e?ggﬁrfcglrl I}étt{léh%ﬁ Ft‘}‘ijereto
whereirpthe ghysoproigia ﬁ@repoenorathemhymnwrmsw@j phugalyy péchesylated N-glycans in
which th@ﬁlreablhlyhalnt Nkdigeadnds seleqed ﬁgnﬁttha lgﬁcﬁtp&:olnﬁlstlﬁg o8Mans GlcNAcz,

OIoNABJIA RN Sl QB AL AL RISED B o

GalGlCNAnkManaGh:I‘bm GolpsuisNAspMang@lahc;ase of a secretory
n
NANAGER N AL RN hd AR 3Gl DN A Ay
acconpl fusthedadpycth, geatctdharatZS ool pericenttof rtl&plurainty offucosylated N-

glycans%'oflﬁﬁs eésfenﬁéiﬁfbfsd g@és?&jé%e tm wWhih ¥ I gfdrﬁl is selected from

the grodh oSt o MafRO 5@ e eP)S%‘é Nsed

GIcNAHdnejGigNig, GWAB@M@}GI&NAICQ GalGtaV AciMams Gichag ! cel |

Ga‘ZG@%éV’ R R R S
NANA2Gal kﬂ\b‘kmmGlaNécztransforned cells" include the

pr i hot/fut FupHR &gf ?S§8J:t% ré@&erﬁrgllﬁ 25 ity lggérlc¥lﬁdgxtegtl% ﬁfaﬁ%‘é“mole percent;

Wt ho regar er’o

greater thad P snade Qencnm gegiater hranddrmolemereent; eieatqrrthar ?é-‘emple percent or
greater {Hd8 @b gk phidekN tHé)Blh?dT oFIN’%l Qndebhras @§s€nt95[lly of a fucosylated

dscoro GNP LR éﬁge&ﬁfz S gt Sine S ahalGienaca

in the originally transfornmed cell are included. Were
di stinct designations are i o ended, it will be clear
fromthe context. [0064] As “used here| n, "polynerase
chain reaction" or "PCR' refers to a procedure or
technique in which nminute amounts of a specific piece
of nucleic acid, RNA and/or DNA, are anplified as
descri bed [ n, e.g., U S. Pat. No. 4,683, 195.

~ I Y '
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synthetic agents that suppress or nodul ate an i nmune
response. The i nmune response can be a hunoral or
w@edoBaiza2 r esponse. | nmunonodul at ory agents eneOnps=ges/002787
innunosuppressive or anti-inflannatory agents. [0073]
Innunosuppre33|ve agents," "immunosuppressive drugs,’

Gien e NS R ED A, N R s, Fﬁ%@f\%MamGICNACZ

GalGlcNheQmmGirNAmtu Kﬂaﬂz@thﬁrcgbvmmBGdamAm,ty of the inmune

NANAGUSCA AR LN RIS ARSLL SEIBSAe
bone ﬂmmemtv;)vdng]gcdsproteurdcmyposhmme the, fuaowd/ioin ama t,Bdinkage with the

GleNAL Etetgg F&E&: % en?l'(])tf‘ﬁ# -0l cagI &e@lsg %m%!éged\gvi":tﬁ ﬁ%eeélc?\néct dat%ﬁéa reducing

n e ori
end of the Phglyedns an ntyéslurﬂ@gﬁ avithrthe (Gal atstins nem@iucum@d of the N-glycan, an

al,3- hrﬂ’(‘é%/ & RAAREOEHNacYk BRI Rin-8uGRE leﬁd 86 thBW-EhyPArE or an a],4-linkage with a
erosi s) InnunosuppreSS|ve drugs can be ‘classified

GICNA? prthe PB’IH’FGCB%CHE&@ oithe YoBYeancoi ds cytostati cs;
ant i b(mél%ﬁoréllﬂcﬁaﬁdﬂuﬂﬁ a%b&kﬁ@tﬁ@hbd%@&]@@g@eomwﬁ t@hpositions, the

glycoformp 1 43 one?rha%' act Iéﬂ.'ﬁ ﬁ WS t% @rx}ﬁlge B' folx]'n&sgéected from the

group coRgiingeit msCﬂpHACtz@?lmﬂ@l dicyna el N A E(Fuep MangGécNAc2(Fuc),
GlcNAéMhﬂ@l%N%cz(F%c[?@lEN% fan3 Glllﬁ\l F odGarGIeN Alth#an3GleNAco(Fuc),

Galo Gl Kol ) WA@E& AN A e, o83

NANAQ(B&IQGIIQ‘LAd:ZMaanIOMcQ@F u&ﬁﬁﬁm 0e S-1i kA€ 4t al,4- hnkage fucose to produce

a glycofgfiseleeft A Bie U 858 Fing OF GO FPAE R,

GleNA¢(bne)Manbilddi cr, Hachipen(fuss.2) ¥ans Glctig\ c2a GaliG lkNdwn(faw 1 -
2)Man3@}?6NAE£’S(§£%GL&L§A mgi‘ﬁl?c d%g&gaglégfi@@ ll,:”J gkfﬁl}r)kbd %@#SP(F“CI_'
2)Man3§11<aﬂﬁ§2, dod VN 03 RO AN 2 hsicy RIMARI GIeNvAGaS AeHaniels2-linkage
fucose B al gn%o %e%c)fe&ﬂaﬁiﬂ L Hé-]ls”hr% Sn;)dsyst emc

Gal(Fu ici#‘ Ml meam%ﬁ?ﬁ% NGatiptaca NaNagalaFuc.

2)GlcNhe2MaepG]$NAaQt andeENAN A Gale@uch fg])GthmQM@mGrbcerAtz ons

such fs: r heumat Oiﬁd frt hritis l'échr oni ¢ an amat }iFéX

ar t hr 7 YReTRsPES i g el RopraTeit SRS Old 88&?%‘? Ipyfytion comprise
composh(mhy Whesgis tlembove Mgﬂs'cdbyth hepmlsm asa [exepeomrabbuizeth 80 mole

r 0

percent,si Ost% Sl%éi)se?c%nP&Oa{ gﬁrngﬁl ge 20 0§8§(¥ %@ ﬁmtlé g&%ﬂt Jﬂd toy70 mole
percenteqreS@ tar$@ raold ipgrogpiugrayter thoo 715 neno most predpmiiriant N-glycoform.

anti-inflammtory drugs, usually abbreviated to

NSAlI Ds, are drugs with anal gesic, antipyretic and
Definitighs j _j nf | anmat or y effects - they reduce pain, fever

and i Ak lssdmdreiaNthe Tend ‘V-Blycawnamdt glybftain® dréusedatetchangeably
and refeg t%s)%xb u' SH é)llgg?sa%g?%u Sg{r][eg%nqli)g e{)Irgth fals\é'ﬂh?ﬁ}%ggb%’%naggéragine-N-
acetylgle¢asamanolindcage pr as&paga,glrwn'cmdué bbapelypeptidac N-bnked\gbyddpsoteins
contain a{%?\’ %%ﬁﬁ%lﬂl:é)%niéfgeﬁf Iﬁi?l:ilg gléII(Q(I aﬁﬂ'd‘g(}ﬁ %?%ﬂ &f a[nea{sbglfagﬂl residue in
the protgig; dbg rptrwhmm@nt SHEATP é@ﬁm*tmglym@tmp atqwglegoseéGQC) galactose (Gal),

mannos8 (¥%h P FhddGe dNJabétty ala@ﬁﬁﬁrhﬁfe'(@}aINAW MAcktylgiatds@fife (GIcNAc)

and smlksszaqr(]:d 8%23@5&% I\Zﬁgeqlt:l] ngecn%g ng&%ye i S]:a%c;a]s%m%or}the sugar

groups ddchit-doorramtigioatley maga hdﬂ@ll bﬁxhle R mailmhtlﬁnesanldhefj GsRil@pparatus for
rexia; and renal colic. NSAEDs i nclude
Nlume%gbc%%PKﬂy arl yal knoi ¢ acids, 2-aryl propionic acids
(profens), N-arylanthranilic acids (fenamc acids),
oxi cans, coxibs, and sul phonanilides. Il. Genera
[ 0076] The pr esent |nvent|o$ provi des engi neer ed
anti-1L-23R anti bodi es and uses thereof to treat
i nfl ammat ory, autoi mune, and proliferative disorders.
[0077] A nunber of cytokines have a role in the
pat hol ogy or repair of neurol ogical disorders. IL-6,
IL- 17, interferon-ganma (IFh@anna IFN—g) and

NR A NS\ .
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but not in IL-12, or conpounds that bind to and
i nhibit EL-12Rbl when present in the |L-23 receptor
wheiosna9i n |1 L-12 receptor. Such specific bi ndP@ryUS2008/002787
agents will also inhibit IL-23activity but not IL- 12
activity. IL-23/1L-23R specific agents would be
expect e _safer a. lower 'de f]{l ct
orof 1 Pepvhs s bricreniabat Safies G of MapSoTey Sghsy-atyeans
differ vhﬂﬂ’é% folthe ﬁallhbyr dﬂfrkndh@s (dnifdrihé) dbﬁtﬁfsﬂg'—pen}aﬁeral sugars (for
haRePee
examplk '”tgfa A ﬁh Ta é (%@egn t?}'ll%?algddgthdtgr e(l?? the Man (}]GlclgAcz core

sequéfit | Z€ e experinments inv
structunaothicnisyalsonefdpictlitoas tie “fima@ndsacor!” sthe {pdritisat ¢hanidetore”, or the
paucmllzinn%ge ccﬁ@’d @cab?#e%%ssff‘%? a%cfrﬁ%t%%g ltlﬁlrgtﬁ‘g% n2 fggiﬁgents (for

experi ment’s
examplgghgh diasaesgeeamplax er htwidhtA floghemavaessé dyrisyV-glycan has five or more

mannod%%sh&’tﬂ%n 'AP“chlé@’stgﬁé‘ﬁ’eglym G PicKIBHh 4 a@?ea@tr@te' @FcﬁltA%datQXhed to the

i nhibiti ci have beén shown i nstead
3 manno§e AR WP af legst ope 9&%%?1 atachgg to-thejlsd mapngss @atl@é abtnmannose
core. CoftpldN Vighyrads mal: -a&% haVegalattosd or N&@&?Dga&cto@lrhﬁ}e residues that are

optlonallﬁ %ogltﬁed%\i'gh ilﬁ%g ac1fid)(5 glg?vettveﬁ olr 8%5 alg,?‘ I\G/Sﬁ%wor‘l‘NeuAc” where
“Neu” refeeciof neugdnhipid dci®@ 8K} “Acprefge tit acetyh). Afemplek iNglytarsgady also have

mtrachaﬁﬁ&uﬁsﬂ t%(ﬁzlg%#lﬁqﬂgéeﬁﬁéﬁlﬁtg%}rtg%ﬁéﬁg{ﬁ | boéc?sr Zsﬁfcd Oﬂs an.

exampleyrveagarit Vighcan coeprises,a biseqing GleN Ageni tbetnraarcy)tsep@m tbe structure

can be reptebanel spefant GRNAp(GRNAYor MagldlcISAbs.eWhebudlV-glycan comprises
cell-s C|f|<‘b&|mmnotheray|s particularly suited to

a core ft‘?oéﬁta d &9 theitapiapRese GoFe: i TRICRIEE TAY bererresangidAse
Manj3 qui‘b‘knzéFItQ)s Slompilex Nrglpdans iveyy absoehava dudtiple @stegnad ¢rethgtrimannose

» n |n“ ther t,l ssug, , such. I NG
core.” o %eBre 6 8T 1 PR B, 4 PRI Ry R it one
GlcNAq o thettttmtlnaig)ftth@l ,ﬁenmtnasfgeltm of Ehsmemannbsrc edrecindggero or more
mannosgé §1?Cﬁt%el é ﬁlaﬂno%%ﬂnrbfttﬂéatrga\% C'Tﬁ@ N Ot?sl N-ghyz9882re also

I nvest. 116:131 In ot
referfedéﬁt%dglﬂe‘?ff’gnshomever it may be preferabl e to avoid

Cyt ot Abbfévﬁftibﬁ§h§edl Her&e |aff§oﬁ?©ﬁ[1ﬁ§1$h§bge Eﬂ—th%:’aﬁ;, s for example

dtos ock|L2 naI| «
abbre i S S SBTe L Coings a0t ey Mo s B S ERF “elveanase”
or “glucosidagX awtpitieall rdfemm\peptdpNedlpeasilase F GECI3AR.1B).- 23
?g?ﬂg h@%n’nn‘ gﬁgss?&ll L%t&&oqggqtgegﬁs %lq%fg#h remrréfersr}g(golynucleotlde
Sequenceethasawnepessheﬁo pEectihe taﬁbeldrmf q@dmgtscqmame%@l whichthey are
operatlvtenﬁhﬂrl&li IExBRAY6N chMEIGBGudited dre %gqueﬁ't‘ésctﬂat%ﬂtrhme transcription,

e |n productlve I.mune ?urvel | ance of t unor
post-iragssf pongl eKCM ARftenslption phptcleigAgid SEMIETS .Fdﬂgesgm control
sequence®ineldie appropfitteRrs&iptionMiiation, ﬁeﬁiﬁﬁ@f@ﬁ@ﬁorﬁ&%ﬁ and enhancer

seauenci ST 1RO R Slnalsceo ks AT e PpoBdp o idnals;
sequencex fhatstgbitige cgbplasmuapBhGN; rsgqmmcvdﬂhahenhanctdteaqstauba reffedency (for
exampl@ﬁ%hgcﬁﬁgbm‘afn slﬂtgs)s efu':e% thtehARfY s&te Ss@abll;t@r ar hen desired,

ment s ant es or ragnmen ereo

sequencey thatenhlaneq profdin ﬁeqﬁfﬁgpnb el hesiagure of secheponirglzeqnendss dtf
dependlﬁﬁ BBén fh@%sts&gﬁﬂlﬁﬁsml &@(ary&res Fsabh 86ntRY| REqueatds é%ﬁgﬁélly 1nclude

rrent 8 %r et| I'L- 23R has advant ages oV
promoteg,arll 1|n ing L? f%’l’tegﬁ%tﬁ?rf SegHeRgse 1he term * control
sequenche€tie mehdaaelrto mdltltdeZSt d m@ﬁpﬁmt,,allwonqmnemth ithioké preséce is necessary for

expressiioh'af%%an aLsgllchﬁdeu%)&%u%nat% cgmp%eer{t{@v%g%ﬁ%ree%ﬁ%e g‘,l a?irvgts%%ﬁous, for
examples ilegder squermﬁs bmt fusion-[R8tnenstquenck?. | n general
principle a nore narrowy targeted therapy is
preferable, and in this spe&ificcase there are good
reasons to expect that disrudption of IL- 12 would
reduce the subject's ability to resist sone infectious
di seases and to nmintain tunor surveillance. [0089]
Targeting |IL-23R has advantages over targeting
IL 23p|9 desplte the fact that the two therapeutlc

o o g,
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| gd kappa) were deposited pursuant to the Budapest

Treaty with American Type Culture Collection (ATCC -
worwassAs, Virginia, USA) on August 17, 2006 uPdEDS2008/002787

Accessi on Nunmbers PTA-7800 and PTA-7801,

respectively. V. Humani zat i on of I'L- 23R Specific

Antib 00 t h 5,ibo

po. usadte S ematsEe el Bt TRt g REREsSBH host
system’SGexpressidnorystenti-drsivaply dhost beﬂi’l)e& usad Ihaxstm, ibuntended toeffer to a cell
into Wh%lrg }eggmf)f?lanmérc{o@ %ag Ee&l 1nMJ % ( f st Pﬁ%l bertﬁltde{) Eoog that such terms

t us norvegl CUS agormr Ing ra
are intepdsd taaclenner qly traihe particslar suyeshsst! byhiorthe RragsAy Qéwch a cell.

Becaus@%dafi’@ﬂioﬁ?ﬁc@ﬁ@nﬁﬂﬁ?Bchﬁ“W ﬁﬂﬂé&ﬁ’h@ bderdtioRs dRé ®N\ither mutation or
0 whi ch” hypervari abl e regjon.r

environggat PR SUDETO B RSy e P AR Vio &'@@a&ﬁ‘t cell, but are
still included eig$n fhreQET(bp‘tb diﬁtﬁc tuimehostetil E§u{eddf¢f)eﬁn aAtret@tlihant host cell

rabbit or non- te nd.. .

may be S84 PR GsuMieb P ™ SRl G0 S el P Gi0B o riving
tissue ogorpanisnst ances, Fv framework regi on (FR) resi dues of

the h

e PANERh BRGSO 0SBk h B, GOIEE R e e
cells, plagiycedlsrmammelippesiiaaimah gellsaped loster pukanpotiqreallfe

reci IO'IBQ Eerﬁlmlb\ba%ﬁ#ggoh@ ctile iHa08¢s Rkt Rﬁ@y coﬁé}eﬁﬁgellates

re

ons.a o.furthe reflne
microspBiaoF GRS for ehemBlEs o IS s Ram BRI (oj Sxapgple, brown
algae, pfdib:td’aﬁ,rrhdéctp&iy’tzs(,foﬁ@@nﬂﬂm esd slpag)) plaﬁt];%ﬁﬁ)exﬁdﬁple[ gred2dlgae, plant

cells, m:o?sj%ﬁ ﬁ%er Ii%g %e}eaFndalJl%g ( é%% bN?%'lé ot ﬁg‘g‘%:g %gélgél%a pastoris,
Pichia fi§ardita, Wét:lhg@ghﬁhvphrled&mlma@n&amae,eﬁghmeemb@maefaczens Pichia
minuta ?@é&t@&gh%ny‘ %%zg?ﬁang‘?g)iﬂc‘hﬁ?%urﬁrag chmb tﬁ&%t@l‘érﬂs Pichia

salzctarp@qufn@ggergW Pzggw Ry[pegl zc(zEm:twﬁzé zc{ﬂéztréﬁ anolzca chhza sp.,
Sacchaﬁﬂ@kbﬁ@réﬁﬂa?%bﬁ‘c&b m9fesiNp., %Mgﬁ@)nom Wiiberomyces sp.,

ur opean Pat I cation bl.
KhuyverbipysG16e £ ani b P SRR 90 Mot iger Aspergitus
oryzae, Tuicbodez e raeviei, -THry O3 Porant il nddywense, Pusepawmesh. pjusarium gramineum,

Fusari:).ﬁﬂq\gernggc?ébnngﬁfx% {nﬁfp%@ %gldg@édﬁﬁ&o%‘ ?iéiz%Q d[z Nny

Sacchargyeesessh, sffarsa@zlt{awammip@a iany; weferqn@rceem wedlda albicans, any
Aspergi¥igt 3.1 PRSI r N8 @%?sﬁ%ﬁdnpﬂékﬁﬁ;e%se g /Mkarium sp., and

substitutions of, residues within the amino acid
Ne”’”@‘@ﬁlffé‘f?é@s shown for the humanized anti-IL-23R

ant i bmﬁytenﬁny)epmwlasal&d:d)hbreﬁl rd&kﬁtol mmrﬂ Iﬂﬁﬁj’eptld)él foﬁé)dlmple one

. ,SuU It ut n
hatis TN GRRSTh a0 AT o foPE ol mishEoblly 1G] B d8Bli 30 amin
acids lodgsifhettrmraamacrt haremtencempddses amlogs aadlrnimmgssmMsostructural and
thus bi aqi Rost-transl ational processes of the
ni zedl anti-1L-23R anti body, such as changi ng the
nunbefs gpedlaseing B tem Grrpdasippally ov veriedens S[uebggj the predominant”

or “whittSRfpdédomhhad Wik be udl@érkiobl ¢abiean tief 19@&1ts@eae§ ﬁ?ﬁt K4saBe highest

f. the humani.zed anti-.E antib
mole pegspl (Sahot QEAT frely S GRsF it wam%eﬁw Bt P\t PNGase and
released‘rgly@me araged IS./ mads| spactiakapy, fier exampid, MARDI-AYHNPHE. sin"other words,

the phragg %é%glilgﬁg d%ngd ng&r g‘gﬁﬁécﬂ.\an%JFJn& s(u]cR%?%a ?&!lﬁ‘@gﬁlcoform is

present rreeﬁ@tgemober@rme thanfang dties inglividetlangied cwxdmebe, Huacdpmposition
consistsy s &es AR 40 Hicte $r¥§nt gﬂ:glegBUi)n ﬁr}ﬂolre%‘ék%ﬁ?%d)éf)eées C in 25 mole
neu or neg atlve r am no acid
percent, ;}Pef:@na%%ng/owommﬁés BFedﬁml%ﬂt A$PREss fo af f ect t he
interaction of the amino acids with IL-23R anti gen.
The ami no acid residues dentknstratl ng functi onal
sensitivity to the substitutions then are refined by
i ntroducing further or other variants at, or for, the
sites of substitution. Thus, while the site for
i ntroduci ng an am no aci d sequence variation is
predeterm ned the _hature of the mut atl on se. need not

N o o a I
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[0110] Any suitable portion of the FR sequences from

the human anti body can be used. The FR sequences can
wheoosuizageni zed by substitution, insertion or PE/8810081002787

of at |east one residue such that the FR sequence is

di stinct fromthe human and non- hurran anti body

seque | oyed | S,,cont e hat such )
it at (TSR de st iR w wprtiff rdiicised oty have the
same nicheng asreommed!yanidetstabd yesiechfesdinatyl skdbinr the panial wihich this invention

pertaing, SR PR heieh PR o PSRRI AU gl and materals

similar gDFguayiRle o thost dawsibad bergan eanrd Webﬁ used o diemgaqt@eﬂﬁ ¢he present
inventiéi mﬂﬁbéﬁﬁﬁféﬂ@ﬁ) t‘ﬁ%gé &f i th ﬂ’x@: affalal putfRBadnLind®iher references

987). Sequences o teins of I rmunol gi cal
mentioregiher e@rq\mraﬂraitedu nterrEAGn Shein ety peash oS aentt the present

specificalié, |1ﬁ):lbﬂiliig d&ﬁ&tl&hngﬂl%nftsﬁvyh&h@deﬂal\g anthbig ad@@RAMples are

. sequen va use and rat anti-human IL-23R
llluStratévﬁ?tfn&a? SO lgtr?adeé%@% go " 6-10 depict the Iight
chai n variabl e domain sequences SEQ I D NGs: 45-47

BRIEFW}{I!P? W%ywﬁianam N Ie domai n sequences of

vari ous orms m)use anti-human |L-23R i
cl oneFimyrsy 1 diustitsa yhe Bunesybron mthuay: pragni ;i mpry Bigher eukaryotic
cells. depi ct the I'ight chain variabl e domai n sequences.

FI GS. vi de sequence |ineups. of heayy and
| i ght lﬁﬁ‘é? ﬁ 5%‘?5! %ﬁ ggy Cé?o‘?P%Ff}%“% Steppreguire Wrgﬁgqe@o@p@gbmant
yeast capﬁblte lo€ pmdesmgtﬁmogylamd dipcoprbitihs aEadogenbaaGBP-Manhbe, present in the

ures, .and t se uenc
yeast cyt(!);gasm 1§ 80nve{tﬁd gonpg)gjei-‘%c&&a é}/}%gi) (giggr(a%éé?ﬁng) and the
blfunctlmd enlSlmd X Subséquentinttbel pradudials ttreslecaerdjmm theglnlgi gpparatus by

the GDP'Fu@(gse%&&%??ﬁe@d%%s@qwm&r%%o {H%i ér%@fpetor glycan by a-1,6-

variants of any s > .
fucosyltganfrapied Ol F s indhead pySdies fepst piast metebolip ingpranediates by
black te§2)GDlPﬂdemP{G]DP91 Netbiaddox§ ANBNoSOand GI3P- kaGal4(GI5P 4keto-6-

deoxy-ghlglise Y dre T anecdines inBe pemyeraon Pt GPEDa st in OP-fugese.

det er Rigued3 Aishongs thableetots us[eﬁ 1d 3hgiAtesmgoendtatrpinate froduee

fucosylé:tg'r% ?@EJ&{%‘O%MS qge%&‘e%gnteé‘?s QL re§$81¥ ﬁectig&@S 1 ;l)o nﬁirch(fhe fucose

Ise a porti 0
biosynthetigland dtaastar g@eﬁ ateclatmdwqeld Igfroduction ofjida genes, required for

I, | om a
blosynt%{stagg Sfaggfegg% %?g%&qg&ﬁ%sﬂéb?ﬂ‘oh@&% RS vERSH Y (120

el On?wf {o a artlcu ar
ant i bbigyreci i gove the yeetrnBSHINRY. | %thVﬁbmr@aﬁr%fae flagkingpgegions of
the TRPCN8EiNISE] td iitdgetRa tHeq@nedint b1 tHRr PibRITREAGAIShE Bominant selection marker

L

or subiguestA shevave MARBIHTICHgstan bf thef V-glichnsartdababifrers, the rat EPO

demonsﬁ&lﬂ%ﬂﬂgt Pl%gyﬁ( Zﬁ%:glgirf Yﬁgl%6g%%ff%‘?g_g?99 ﬁ%h{%‘l‘r?eds\évhth vector

pSH102g con(a1r93a)heﬁrlemsylaman Ipatheayeney preduac @ 1EP@ g8MpESHS .
Galp Gl¢NA &GN a3 GipNaich (Fuchmid Gl RN @ Mins G4 AEUN-dlncanbe The

ositio used herein, the
GalzGlz{Negc:ﬁ\ﬂ%?@ %F?g%cg{vc%gg a4 %rehrsnél tﬁ\ﬁb%m ant i body,
typi Cﬁlgb.j;e 4B simwx:d MMDBTEUthdIy of thaW- gk}/chmdlea@d from the rat EPO

l.eas ffe

coneol 34 4SSO iy Ry PRl b8 it B Rt SEP o
afucosylaigdeor ih‘qué'éﬁe GahGlediAreMansdelN Asnd-elysrns @bt opes ar e

fromtvvo different antigens. Methods for making

bi specific antibodies are known in the art. For

DETAH@E(%I%%WQE@@C@FIT(I,{%WVEMI@§ can be produced

reconbi nantly using the coexpression of two

i mmunogl obul i n heavy chai n/ I9i ght chain pairs. See,
e.g., Mlstein et al. (1983) Nature 305: 537-39.
Alternatively, bispecific antibodies can be prepared
usi ng chem cal |inkage. See, e.g., Brennan et al.
(1985) Science 229:81. Bispecific antibodies include

b| specific anti body fragrrents See, e.g., Holli ger et

A NN\ ~ FY 1 o 11 O~ A NN S A
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functional epitope m ght be expected to exhibit
simlar biological activities, such as bl ocking
WO e@ep12092 bi ndi ng, and such activities can be pORUS200%0)2787
by functional assays of the antibodies. [0124]
Anti body affinities may be determ ned usi ng standard
Pref.err d humani zed,anti b

lysi d
R e R S
engineeainghost oell©c@paifle pir rbducang glynoprowires prhamsahmdiavd_ fcosWated N-
f . .
o PR R BN 0 . v
does n01 pmssef Lapadogenous faqosylatien pathway.rthe msthoss apd magsrials may also be
used to lg%ﬁét}élally Bngih€er RERS B erCcRR9 Stk 'sﬁé}ﬁas%ﬁglnﬁidkﬁ%teahﬁd those higher

€ amﬁ%w ch %&@?f%{ag g?%ngts'aﬁ?@gﬁumﬁyggfly@t rmmefﬁge%aanrﬁﬁ insect cells.
In othemhlb(_klﬁﬁhyntﬁj’ thg nidtllimlg)anﬁ megerens mah ated ® geaa&hlllg eggmeer higher
in the desired the.anthgeni ¢ epitope an
eukaryogff c%k&g?t e}@tVf: gnciorg(enﬂlés fgc%ﬁ :B%.lé)éll pélthe ye X whﬂ/e it 1S cﬁsuablg to
increas¢ thesanacainf ef:ﬁsosmwntpréseomnt glpcdpaoteins prasfucéd by Suqhdldst cedls.
h 'in 0 lv C ost cell
I'L-231% P& Féﬁi%% %‘iJHe% Gdhf'l R

refers ot ese ective ean|

capabler ofpyeducis fugesylased glaﬁ@prommsl hyamre@ucersgnmbéthp é@ﬁté‘&llfrwplelc acids
encodlr@Rﬁ&tef dngit¥s 6f erl2yREti0 dctbitiSORPSIvEN th ﬂ% rfﬁ’dd@ﬁlah@n Péth%ﬁthat when

inrodufgsiiglo e §vst bl Sorie Bl aHeDle f PERucia pisugtes ghepoproteins.

These duoleid acZBRneliidé,faséxahtple andlefis afidy alebiling@ GDResarmose4,6-

dehydra{t&%%cﬁ{} t); EN eléﬁ\{(%[hb éf'erggrpio% ﬁ%er&[%%bﬂ‘ d@/ﬁﬁ I(QS rZieo%y galactose-

reductasesepemtﬁu a@DPyfugpsedsinspertdr pro8iR, dods funosylphngderase activity. An
overvieR/ &kl ﬁ&ogﬁﬁorp}%tﬁ\% C}ﬂ'gﬁér%ﬁk&?&ek ks s%%@nqﬁ 'F‘l%ig Pl o

sequences, eCI used herein

to | L%ﬂ@p@%ﬁeﬁ é1dp9ydraw %@Ccﬁ AT eepysre £ P-mannose to
GDP- 4%@6@9&%@@5 @i thel fredefie Hf AP Hasi beefl ikstifiod in £Aimber of

species. (A Bpien Sl TEONIEHS pBeodBl ST hL BT ptepss shpvm in SEQ D
NO: 1 antl-H28 Rrewinkiho byidi sequidnye Baveh troSEQAD(NY -1l HeraBRgouhgares with GDP-
manno§eSdefly%ﬂi%%@@ct%tgtiﬁél{}deg%g% fix@% Ig (?335% ﬁgtdeﬁ%&c%%% rﬁlochem
153(2): %0 1A BN, Caeonehabirisieéegans GMDraaddRrosephilagnelarsaester GMD (See,
for exarﬁbréekh&hs& |eL‘-a?3BEi3@1J26j73li£f4a3ﬂ% @@@@)f,mcabm();bg;s%hana (See, e.g.,

Nakayalpg o g&”@é&e@p 85D B eV o s, 5:125-

3520089t i vity in any manner, including but not i m ted to

reduci r.oduction of |L- oneal
oo o o BBy RlpBbos dpidne s PRI Ko oo R ek OBS Eedyptase
(GDP-ILafucoge2ydthasé, m@ihdl 1. 2'Flévs a bffﬁn@&nan@ﬁcynﬁnwhwhlbas Béen identified in

both eug%ﬂ.r)tgggl? o?? %Ff@l e am@g I(ﬁ)II’ Led Cgﬂc?o&&&n@@ség%}ﬁerase/GDP -keto-
deoxy-galactope-regurfase aﬁfdﬂleww pszéemL(ahg kpawnas hEX or gy ) The nucleotide

sequenc@%ﬂcodx’ﬁgithem #3BovAGn SEQ BBRG Be CTHel KFX0pfbildiA Bas the amino acid
Hgounds &o@ ]It@ resent 1nvention, such as anti
SequencIeLS WRILRERIEHNES? wi 11 al so block the ability of
| L- 23The GBihfirose @mbbftaf leksibeen @lentified/inseleraf speeikg. The human
GDP- fu%g%gtgané%% %Ffﬁ St en 1dg%9$ I6Ci/ ZIIS{\Il% at twgé)%ni'_ta&%iﬁorders of
glycosykationdbr1eG-Thy (thbfeetlfdeNal (renet.R8: ? 3@6(2%?)? Atso known as Leukocyte
Adhemdrﬁlﬁéﬁ’ﬂ%cﬁ AB ‘ﬂ)oit @HH&?&; thaPfhe Qfls(?)lrélécrq"és%tltk ‘ﬁ%n{jé AR6ABARe in

such ‘di sorders are describ

ﬁlcosylaéwa|qféalﬁ=tahllee@fs1 Reps ad m@h@péé?fllfé‘éol @ﬁ éZ/ bﬂﬁff)sWOOl) The

WO 00/53631; and WD 01/18051. VI. Pharnaceuti cal

Conposi tions [0127] To prepape phar maceuti cal or

sterile conpositions including IL-23R anti body, the

cyt oki ne anal ogue or fnutein, antibody thereto, or

nucl eic acid thereof, is adni xed with a

phar maceutically acceptable carrier or excipient. See,

e.g. Rem ngton S Phar maceutl cal Sci ences and U. S.
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with the potential to devel op such a disease or
synptom [0136] As used herein, the term
woO edvengpeuti cal ly effective amount” or "effectP@EUS2008/002787
amount” refers to an amount of an IL-23R-specific
bi ndi ng conmpound, e.g. and anti body, that when

t d al onmbi h
nucteo e G E P e BLTL* Sy EROR B EQL? RO &pe apyino ecd
sequencedf]tbe hGF3T asfshewhiin SEQOIIPNEN éntHanolagels genat with/(EDP-fucose
sl B8, 38035 L IRPERLACUSE & PRULAA

(Ishikawiel i, Poots Natl AAChb Sepal Si 410251 8882 J6200D) gekbvar (Pegiisili and

HirschUegd; qr Bidl OCEé?ﬁ‘Qﬁ@S‘S@B 60 (199%), %Hﬁ%@l@@ﬁ@%o%loé gthen etal.,
i gration Of Syr‘rpt ons, treat nen

Glyc"bf?i‘ég%lnsg%%?m%n or anelioration of the rel evant
rredl C aal mabeiof ifgddsy 10tan FBrakéxtia®@a $eer idefitdfic] Fee Breton et al

Giveoblgh 87 195 s PRt ChyeBRoPriar o susale Gpoy Sla &4

GlycoblothgeredIiS&Ihtl 4R 00®), doeckaaipia a1 hﬁtcbad’amﬁd:rasmdﬂCyZ 4.1. 69 encoded
by FUﬁfﬁﬁQ‘*ﬁé?’% 808! ?uc?sgpﬁfaﬁsfte&sé g@hdﬁ&at@ﬁds‘ &4t Fxf?: ﬁ'?ns Gk EC

peutica Ivé

24,12 1 atacer by 4 LG E E ot LAt & ooy ety G-C 5.1 65: encoded
by FU’ i%%ﬁ@l@f&oi;ﬂﬁ&nsf&%él @lycﬂpltolﬂﬁn EnﬁLﬁiﬁ@déS/ltFan@fef&GtEC 2.4.1.68;

nistered _in co ati on,
encode Wéheﬂwnﬁra Sficoe o St HSGE Tutier é%@tﬁtﬁrannal galactose
residue \ih hh ngwah&@ewﬁ)h@f ayan? tnkagdey ﬂn @axhdra/l, th)é oelt 3- ﬁm@sjiltriﬁb%rase and

al,4- fu(gqu Xfep%esratte es?er%fxcose% @’lc%(l g égflcyue a th ea(isnt re%u?mg egﬁl of the N-

it elst
glycan.by at Ieast 50% [0137] Met hods for co- adntnlstratlon
Of tr ﬁ?‘%éh‘éfﬁl o S*Fu&,s;?l%%ﬂé’férak&et%@%%&sé‘ﬂﬁ of af} ul ,6Alinkage to

oki.n anti b , steroid henot her ape

the Gchﬁﬁfﬁﬁlé‘ﬁ g thfb’?edtl%i&g ghd ghV- %Y@stpall@ﬁ’é\ﬁﬂlqkﬁ m@géﬁi Typically,
al,6- fu&% Mtra@isf@rase Hyuctens t&ﬁm@dl G1EAS rdsidiR0R He @Qﬂﬂa&ng@dd of at least

one bra.11<6)t (FﬁBa tr?m%n?%ﬁgggr{g“ :kfc): %ﬁi E.lc%lf\%tootgg ?IEN gﬁ atj tthe reducing end.
Howevdretrea k6 +fu¢mgBrahsie 2360 h)ts Bearidaadicdeha peqitifes aftemminal galactoside

residue @?ﬁ‘ﬁ? G q‘e@c%t &%(n‘aeto bA'gEfelaa%td' Iﬁg&&e/'\%ﬁ'fec@l%ﬁAcL% Qﬁé &ﬁg&hg end (Wilson
et ., Biashon. g1k escEiavim. ThORHON6(L$16)kaml I6na¥ Hb (Gipobiol. 4: 895-901

(1994)) lh'ap Phd¥aPinks 1n\@ﬂlhés%'ﬁn§teWolv KhynR11s B¥idiént fol é‘lcl\iritketransferase I the

R R O N T RN

al,3- ﬁlaggamaﬁsfeﬁsytramﬁ@% thel (Ermumaﬁaﬁestsw &:d@lﬁigtenda)lﬁ]\bglycans but by

way of %rg? 9 XW?P%\%%&I{I%?V grbtg I;«]ltsgem%gw F] or d\? Elé’F%rfs \glth one unsubstituted non-
reducing yerinasah 6ileMA¢ resadieo | Theud-glyicar prodikts 50 @)is esdynud drapsgsent in plants,
insects, 'aﬁctl @(E\'E@ 5%&? 1nv§ﬂlel5+gte§ ﬁﬁ)y E%ﬁhﬁl@ .F&‘;ﬁgsto%as éagglgac tuIQSTMBEnaea)

ize cyto

Howeve(reUgS Patent pr?sa% Sé@ dereribegpan ¢l %;fewwémﬁfafaée iolaed f{rom human
Inomxwﬁécgpgﬁyqpﬁxgualln t hal i dom de, gl atiraner,

et hot hehipg: o befuEa g teraok b FAG) s e sdegfified by Yamaguchi er

al., (Cytbtgammsﬁiéll @enen84a &6 (b@%nﬁrm&ymﬂ:lwuﬁb seduedte encoding the human
[ ho [
FUTS i 1s Ig(l‘)%l]é(f Igmb E}Jhg o ac1 ﬁg(‘éey oﬂgxx %Lg?{]%)gl% tshcrwn in SEQ ID
NO: 8. &k@gﬂogﬂusggmse&ttb Fi LfT(& agpdgltyrbm‘tr@elngp i ed gmpther spEcEs, such as arat
[ [
FUTS (mz@ﬁag g%@#ﬁg }%éﬁggtéodﬁ?gsoe% sﬂegvﬁgﬁ SE@tg) Nw%'énd éﬂc'oded by the
nucleotidg é%%rl?f‘aﬂto“ﬁlrla S BHBOVKt .%@nEQT 6} hw@g the amino acid
present invention, the nucleic acids encoding the two
chains are isolated and ingﬁLted into one or nore
replicable vectors for further cloning (anplification
of the DNA) or for expression. DNA encoding the
nonocl onal antibody is readily isolated and sequenced
usi ng conventional procedures (e.g., by using
ollgonucleotlde probes that are capable of blndlng
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Vel dhoen (2006) Inmmunity 24:179-189; Dong (2006) Nat.
Rev. Inmmunol. 6(4):329-333. In various enbodi nents, an
WO 26083Ro0kE ndi ng conpound of the invention is PCT/US2008/002787
adm ni stered before, concurrently with, or after
adm ni stration of the another antagonist or

sanen AR SR N 2 e bt 22 st e sk o

NO:11 tand atpoecihe 6TUTSHpF &G 8) bavdag hmmimdaseqhem shdwaris 8EQ ID NO:14 and

encodeéi B'g%ﬂ%ﬁnal{cf%ﬁﬁgm §%$%ﬁc§ﬁhf%ﬁgﬁ¢'fa%2\ﬁ?g FUn h%la RIS b%%rh {dentified in
CHO cwsf@f@manhﬁ))@nki dral., Biotedhmol Biveng. 84w 4- 622e(2DQ4)),1m¢nkey kidney

COS cdhis raélaﬂeb aﬁfanwgm% YcdBfol 99: afbiaidzy(ﬁ@;%%a%ﬁwﬁ&@ cells (Coullin ef al.,

oni st of .S

a nt a
Cytogeqssy BHTTIRED TAMoAs ASSn Pasaitngs of dbiiayashioh 43 463-474 (2005)
descnbésﬁ!ﬁe emmg ANdteharateriv&fioh oﬁﬂb@@ﬁfﬁrﬁfeﬁas%@frbhr @C3kganslahd ID.

melanogtirc o MU igdlet, Lo P S aR O 55 Bp feRys. and Danio rerio
putativeohfrduedylohnsfhmserlase been nestifiebiGenBask Geresdom numbers AJ515151,

[ 0 7:557-559; Tato and
AJ83O%GS%§%IQ Z%’O%‘)g @tsll\%’/ 4{{:@@%@6 | wakura and I shi gane
(2006§ hg afogprentiongd Secosylation pathway przymes@1 8efjvitipseare encoded by

nucleic Iﬁ!’:l@@‘”ﬁ& Hﬁk?elﬁfacfdg lcgn b@mﬂ& LPRNA lﬁ?%lpldéﬂ‘} E{esﬁ&@éic Wit are DNA
ce 10 I.C are not

ng ex
becausq {pRGE LB e ShatH eré‘mdﬂraﬁg Fesopy]an Yagenzymes or
act1v1t1@rﬂﬁ@§talﬁ9 fitsgrafdddnophe géncﬁneﬁbtthd Ihﬁﬁm‘eﬂs deBehndieid abﬁ!é ehdbding the
fucosylgfIr ent p% v%yeéjnﬁ%ﬁg%o%a/chvhté Sl ﬁ%ch X e rgﬁ:g g é%grl]l %ﬁylr%auences that
allow ewrossgmmﬁthe fuvesylation pathway efizyasiov ad:tentl@ tSuchiregitateycsequences

T

fucosyl %trqa Yi GEYMe PR AFtEYifysandia taanscrintogplerspden siky downSiream of the
fucosylddddpaft@vayrenzaie r&b&[%Wucl&@bad aRkb Kﬁﬁczﬁ@" fafther mcludes as'

ratory Pres prin rb
untfanslﬁf@sfsglpn e 7 ThissaB e ik g 2 SrhreracERpTaE Pk
polyadehiplation sitea bBreariwaieic Rrid $softézoh doxﬁpdsnengoﬂivdimr suNYas ¥\plasmid, which

is rephcéll}l%%:% %el@‘&ﬁ%gﬁg{% fa% ah1¥§ gat}‘vaag/ an)%rgg 89%1&1 %%gﬁfpre%%ed The

vector cgp a S() zowain xmarkento Etawy sddedtion of ckbls trensfenmed; witlo the, vector.

H o h
owevei\l\{hfliognel%egist%r}gfkb gsy%rjlug%i?xﬁ%bqlsﬁg%}zbﬁ ieL{&IE%sls lt%lgﬁf&ngw with a nucleic acid

that lacky ¥egtog sequieaces\vol . 1), cloning | nmarrmal ian cells and
yeast In(9éakral, 2he hest yens:@misﬁﬁﬁieamandae Riuled aru@@nks@lﬁg @ one or

more fu‘(;%slyiaﬁlf)gtpgw%lfpgfxpg oF nﬁt tHié ﬁ%ﬁﬁ éncépldes [ong: %r o%e}u?c?elc acids
encoding whesiredgl paippoteiati bike fohtlmrfatmsgtaalphpathwagcehzmm tlesg]eic acids

encodm%)?lﬁlaI %lz&bg@treir\g Rre %838&8?{/ &ﬁfrcgcg Jcn&tr% {5@ ?E{qge&%§ E]{d(‘g tlaggw expression of
the glyceprotaigse Thgd}uclelc ag@:hepog\mrgythggb'cg@m@mq ¢q8 be appphified fkom cell lines
known toleRpicgathe o‘,éﬁdt&n R PrifRdrs I b dsk&RY kQons of the %lycoprgtem (See,

st -transl at C roducti on, of
for exaﬂﬁw S TS ef af y’ 3@@ Y onSf f%@?% s NyFléicpeids Gapalfo be Synthesized
de novodassd @& sg:querﬁi@k lrgt&he seientific 1i{e?410) Nulgie adidPenl zﬂ@@bé synthesized by

extensmﬂeoquYer%\p 1%0 qucl%{)ﬁ%ﬁ% Sp%l].lgl’glgg;w l&ﬁ?&} eﬁggueﬁpgi%eéeofog eF(ﬁmple Caldas
etal., Pmlaﬁmg@pelﬂngﬂlég%3 -%60 (2080))John W1 ey and Sons, Inc.

NY, Nihe §Be o%ﬁxc?syrlatg:@ Nzglgu]:Zn stﬁicgffﬁ pﬁléﬁl%éd: By th@lo%ge% 11 depend

Products’tor Li Scl en Resea
on the glysogdation-pathspaninphe hest el apd &ee;@ﬁtlc(ui@(fmgosslt@me@é@ogyr example,
Pi scataway, N.J., pp. 384-391. Production,
purification, and f ragnent aL%on of pol ycl onaI and
nonocl onal anti bodi es are described. Coligan et al.
(2001) Current Protcols in Imunology, Vol. | , John
Wl ey and Sons, Inc., New York; Harlow and Lane (1999)
Usi ng Anti bodi es, Cold Spring Harbor Laboratory Press,
Col d Spr| ng Har bor NY HarI ow and Lane _supra.

[ T
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construction of SEQ ID NGs: 50 and 5 1 from SEQ ID

NOGs: 47 and 49, respectively.Aternatively, other
whe@sy120bmi n constant domains (e.g. 1gQ&2) or orEEDS2008/002787

l'ight chains (e.g. |anbda) may be constructed using

knomn human i nmunogl obul i n sequences. [0163] Once the

al,2- fu]C? é’%{ g?sﬁg lrgé?eélgl&z ta@(ilj Pn'%ﬁcz%e fﬁhtgggm\fggléﬁﬁasgqsa gg % @ﬁgijcan, As
such, afpalhlwalyeh@tuluhhmnhm@syhm@rmwobw wrefeeatdy belintroduced into a

host cefltias ) @bpﬁmgwamc@mlg@cahg B4 ma llﬁ\JNégMamGlcNAcz
nmut %ene& s (see, Kunkel 985 roc

glycofommg e%glycgp@rgdu@ﬂ vzqﬂ;lgmang Hycose Hbima%]g% linlsagerymithe terminal galactose
residue§ EBURIEIE3 Ifﬁbogmaﬁﬁw@és and B Y-ERYs Atk P s 288 lﬁ%@@so one or more

nmuJ taneous codon op ti m at 1 on erfo
GleNAg f@ﬁ% af gfpn ea%ihs rvprlarr:@gﬁl%ffrr way af%ﬁ%f)gﬂr aééo}u&?g% respectively,
or for somb Iwnlﬁicbglltrmferﬁes Obyowayef 4rod 18 tinkygeto M@ tdit @icNAc linked to the

.ON, Ca }
asparagfiESHiTe oPHAR AR R OR AR subil e OB Qs BT 30
fucosylgransferestywoslid ppéferablyblst intraduased into 4 st bdbthatiatcepabiieiofproducing N-

lycansdeW gl 41 Gedst RTRMA K ah mng ROESYM. VEIhh R 08, (IRIFBEY MG ansferases in
& pr odlﬁglced ant i bodi es m ED NO 45 %ﬁl red wi t}n

generaldpansfepfugose gway ofja) alxvﬁt tnkagmiorthe corgl FlgNAsdinked to the asparagine
residue i Bt g19coprbterhl. thi gEl%ralEhpatf"hR'an@ﬁ WEARRATEE Wfﬁd’bs?llﬁﬁnsferase would

peters S S S ok e D Ie SO B o hast
GleNAglleni el NAr2wMaobGldhA¢n, wa Mang 1¢N g én gla(n@ifomaavy chai ns

\rNZ; Sec | {g‘é{%o&o&ﬁnsc !ﬂ A e aJ}Sé‘ﬁ’ééﬁg%”%c tce %sr}lgg rl%e’ methods disclosed
herein malmdabmed@undpmt@mcforathhm@auﬂccmiwmtl@lpwavpms tegatddess of the origin

of the ntﬁ@l%f& é&f@é’éﬁgb@efopg&lﬁggﬂlg grgzagﬁédgr@t%mt Jie eﬁﬁhﬁﬁr bnbQbHH

anti b essenti al ﬁp t he sane

amlbodéﬁsw MDiGh 188 Arplycarais @nt Bcosxigted havsinrisap APCGagdivity; however,
1ncreas@i3ABU(BQctIv|’it§ltls R sheble €6y IﬁBﬂiddI?orﬁll hhtiddyesvhieRddd® bind receptor

igands g8 TR o Al U L DR A S MR ora podies

producedehdhmbabt célds difdloseidthereid comprigiag et facosytdtiongathway will have

fucosyl%gt@ﬁj Aﬁg?lgtsﬂﬁ ahlf %ﬁllltbﬁ & ng&%ﬁ %rﬂ?‘()@ﬁecw'e% mﬁCé%@’ﬁ{;ﬁ:tf €8s another

examplg,dmmwaélwlqn@ ($4enl- pd¥itant dHies. %sﬂmhﬁ@;rﬁ 1 a9 64 i #5684, and
5,455,165; a@@aarelf aP SRR 38359k i { B AChARGW A8 ARBK&RLATrends Biotechnol. 14:

e framewor k sequen whi ch pasi
52-60 &%S fggﬁasaw RS CramaMs o Dpim dmymgl Ja éﬂpﬁ.(%%ﬁm which
compriseahel exteeltalai p(bl’tﬁn‘oﬁﬁmd@mbldmb&nﬁi reS@t@f faked@shé FOPSition of an

d
ant1bod‘}lfvgrocf] & ﬁnat%% gosg ﬁﬁs% 1&({ gg‘?‘%?]%e%?lﬁ%?g%ggﬂgﬁﬁ? ﬁl}&l L t onI? way will
have ﬁl@@glagdanvhglgans aridwvilbbe Spected tg haveldeanmpntdhAD GEE acaiv,lty Examples of
glycoprg)tjcﬁ'gQﬂat‘l:an Vphrodﬁb&i acc%iltﬁn {o/the n({t}ﬁ(’id% Het@ﬁ tdjﬂei]\%slﬁcostylated N-

erw se | ndi cat se nce nunper i

glycansapgipdes kit ¥a nptlimited ta, 6 h@pﬁ@#ﬁéEP% "ngkt“P@ sgely a%w&feron a,
interferbn-B, interferdand, HAérfdron-al, taﬁ(d:fgﬁdﬁ L@@Erdoﬁgulﬁﬁ&?fﬁﬁﬁ)@m as factor

VIII, fa%m f){;&a DA S St 7 ’I Ig[)l& %1‘131161& urr?qnsl sojdl%liegglﬁnéqcepti)faa chain, IgG,

IgM, IgGasivkamnse, uﬁymgsd;l ammrebe@pymahlabnoxs #GBieding pamein, epidermal growth
I ueng
fucor, SRR Rl relb AL L, SETOE Sl bl MBI ARG DR G e
endothelinL@BWMY) factor; mmetm@ RrogsE®1 1[1111[k1@0ry5fﬁctovdr psteaprotggerin tissue,
plasmind¥ERIQIVARAVY- R IGMUESE 2R erd iRk oy be created to
| Aprove binding’affinity or otherw se inprove the
properties of the resulting antibody. For exanple, the
aspar agi ne residue at position 30 of SEQID NGO 57 (in
CDRH ) may be changed to thr;onl ne (N30OT) to inprove
bi nding affinity. Framework Tesidues may al so be
altered, such as residues A24, E46, W7, N76, N79,
L81, or ROO Exenplary framework changes include E46D
and WA7L. [0166] Light chain variable domai n sequences
are al so_construct ed from rat antl body cI one 8810 A

1. NN E~NA N
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nouse spl enocyte assay neasures the activity of 1L-23

in a sanple as a level of IL- 17 production by nurine
w@pilenawyt es. The inhibitory activity of anti -PCFBSR08/002787

anti bodies is then assessed by determ ning the

concentration of antibody necessary to reduce t he

I L-23 3R activ b the . .

| cs0) 1 EceEGhbidieats o S SR TIRE RGN R bhlgdE susion
proteing anmngtkuaclataﬂ)_olq deenasy of h ifiosylatich p&bwa)aprommn fuseditmg targeting
peptidecﬁﬂﬁh"%ﬁge&@ ﬁlsion%rf)tteﬂ?to}gd?a[mé’ulgeré HaY g-ﬁﬁ’ :llo"l?ﬁ)lcally, the

ways, 1 ower
targeting peplide Wi (st thecfusipniretsinga @ la*rartiomwlég the mrmry pathway. The

term “s&rraew IYath\SrQJ' B0 refér8 1@ BigahaIed ahd QUBn%oﬂ&té’\KntﬁindthE esmhvdere

Jacksaon bor at ori
ElYCOPIRIRArS (A e ad B OE SO JBF SEATERY b By inglpdes the
endoplafsniut Eatledluhh(’ERJ)g theaGalgl hp;ﬁi‘ertﬁs Itll&rtrz(nECG(b‘i'gi m@ﬂvoﬂé and ke secretory

d
vesicled %9 gﬁ:ﬁgyemql*a)%l e?l%lﬁa&! tar?er:tle é%egtlgg s L%,aaré)qt %eZ%atzil%c domain to the
ER, ther{gplgd apparangs, ﬁmtrmd}qigm'amﬂq or goBoryrMesistedi Bargétirig peptides which

may be EEEéf[Ii th tﬁgﬁr Hwﬁ%ﬂ 1nﬁ @é"ﬂﬁbéendelséllﬂ?e?i 1n|s@w P Eﬁtq\\(o 7 029,872. In

, 'L-23R antib
one em'a%dg@ye@ themglyt\t’g_doze@n &b ﬁf@o@g@grw@r% eﬁs’al'saf toga eégqt@g peptide
that dir&ks e ff@dich gidtethi lrt]@ﬂﬁ G@gi iipﬁ)a?e{t@s CFHetp&%@éhlzirQérgZQnQ éﬁtﬁi,e fused to
an SSa
the fucRglafeiye gaﬁﬂler%w Gpaiy el agihe g B Selpifeparficarar

fucosylparstaasee alnch&efgbjdop%em Bleatggroducedc Batiaglesiof largetirgieptides that can

be used3ht l'ﬁ.re%ltmﬁ gg %gﬂ%ge(r&s%ﬁlggg/g@% Al %clgél q ' f%pgxaﬁﬁa%}gog S. Patent No.
7,029 8521 and Hey ﬂ’albé@hqdd?atfmwmgat&oraN0$ @Qﬂﬁl/ﬂéhwoa?-@ﬁ%o%@ﬁ?-

2005/0838K7 %04}61@1926 aDG6/ 028683, M@b(ﬁ/@ﬁ@h@yl at ed
anti - detection antibody (100 ng/well) is added

and i Eﬂiﬁ Bu¢lelg ackls eperAingthe %@ymsw aeBNpiss el wedpithe fucosylation
pathways ir@Kigagd 1f[ﬂba/e@®|9§ witiclan@ cdpitde bf Bain@niddao diagsfeat st cells.

Typicalfy, ¥ty O3] idBidsieeBhy dPmendy BhighBalbSG iz G frgm he same
species décakas tha irtendeddayt ¢edl, dewbhduive beangisslated ftaamw iotlien spdieiRs, but
which a%@ﬁgqiﬁg@)%esﬂn&%rﬁi( \&ﬁ;@ﬁ seﬁQ(ﬁjlan&e 1[flﬁnde(1 host cell. T#)ically, these

tetr anet nzi di n ate I's
regulatorg glementssouds 6’ regy ﬁweemewhraamr@mf@fs pg wel as Bpregulatory

sequenc‘é@@ﬁbl@ﬁs irénseApGoH Rithabor s@ Ed. SPELtdvs 11 typlcally also include at least

one sele'&ﬁ:% raa( F&Eﬁﬁ%&lﬁbﬁ! ar Rrﬁ %ﬁ%tztgglgatrﬁep%t baye geen successfully

transfeca{dltwblmd}e Vestoge Tae at@drsuse fgndftrecdhigay/ the dtehdedsegtiesiseand the

resultlngzgl are gcrggndedtfhft IéJ%]sengJ] gg%eig%%%ce h Ot[(%?lg%rltllﬁah%s host cells

uences ar rovi
which haeebmauvedsyﬁlllyhtemfeetad withgthanedtbodyd hicheidl thextfare alsa carry the

Vectorehpéﬁn?ﬁérmglg ?ﬁ)tgﬂnﬂom The antibody is prepared from
lan cell's using a vector har bor i ng_ DNA sequences

encod-pyet %’é‘aﬁ’@éﬁﬁf‘lﬁlﬁ as Ysaghare oftan pecterzed for 6Wra@°aora@f glycoproteins
because$E@ &l Hﬂ@:on&ﬁw@n BQlEine@) 16‘61131'%[\&16(1@38&9&&11 ,aBd when appropriately

modifcl i Gkl 5Pyt Deticie a0 ey o BprEiga N-Hhcan

structur¢0.1 Yeaistj-iurm&[ﬁlldrasffas Kstablishtd Jgemd\‘/icﬁ aklmlvmgefnr ElpidZGﬁlsformations

tested pigﬂag rl@tgafigytﬁ% %t%é%ﬁ?&f%éﬁ? 'R ﬂ%é%%@(%kkﬁt&%l ol@%nous Yeasts such
as K. lagtisy Piahigypestorisy iy methauodoa.aed wuéepnlgmarMn commonly used

for cell &ﬂhﬁﬂ Qfﬁfﬁdﬁﬁﬁﬁy@f R beahly tﬁéy el 591%"(@ %ﬁ)vll b FESARPN Gensities and

secrete I&Eﬂ%ﬂ“ﬁ% ?%&P?ﬂ%ﬁ%ﬁﬁ@t@h&@t&w@t% @éW%ﬁIamentous
anti-CD3e anti body is used, and that IFN—g is the
readout rather than IL- 17._,The assay neasures the
activity of IL-23 in a sanple by determ ning the |evel
of IFN-g production by human primry spl enocytes.
Human spl enocytes are exposed to human |L-23 (170 pM
in the presence of various concentrations of
ant| IL 23R ant| body hunQOD? or |n the absence of t he

. I T Y | 1 A~ A T L NN PN
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| evel s of ALT (al anine am notransferase) and AST

(aspartate am notransferase). [0012] In certain
wepdssdizoent s, provi ded herein are nmethods for PCT/US2008/002787

inhibiting hepatitis Cvirus (HCV) replication in a

cell infected with hepatitis C virus by adm nistering

. d. h t rTb ' ts,
rnt PP R B o TR R s et
producc/glryqqar()udmf)ataepidwmail stalé.n a patient infected with HCV

by ad %Wg? Eﬁ{a!ryrlﬂeﬁ 8&1%@9 Q?eQ{t o(?/aqu)%%o thfc%hg mo ﬁelcgrlo thB they

one e I nent el na
eXpressYRSWIHeIns &t whish thﬁgkyh@syiﬁémmgemlswmek@xm hamanilike or humamzed

Such géﬁil@&lﬁﬂO(ﬂlﬁ@MOV&&r&kﬁ%’B’éE cMebaadiatveans e"hmlnatmfg selected endogenous
rrraceutltg‘ |y accept.abl e derivative there 14

gIYCOSqu%loar? ARV ¥ ip PrEBIsHRE high m&*g@osedﬁgﬁy@aﬁwﬁda oducing
variousfeoaibirgdeidnsef @idgenmrenayxﬁbﬁfnwanedﬁm fiakin) o@ﬁﬁﬂ)@t nglybans Methods

h
for gen g Bl Bhai Pt PLRR R hBleS e BRI Repbreiiaed in US.
Patent MeprA02058 72 angr U S. Phblished patent Applcagion dfitsal004/ Q85 9@t A006/0170452,
2006/025*6%5?05004[&%&12 ébé?/oﬁééaﬁ'ﬁ%bﬁbﬁl%ﬁﬁ,l ) e]ﬁ)f%kﬁﬁ and

ont al

200610 G5BT Eotmogriie. ohonaisFoesaget AR ngsr s focscHemiaied n 1.6-mannosyl

transferﬁ%%cﬁvfii&'s“@ﬁ@ﬁ Wduldbth¥riss SRt ABhSose ?&id&% otnir’]é"‘lﬁé &)_Plytdfon a
are usef ul

ceutlc conposi t
elycopriegh chi iSSP gw%éﬁa?he BEP] s ghcaebh Spaiey dransisrase activiey
The hosvkelldie tisgrnfptthemen@ineetedat intledassor rhéte b theFtiiztes involved in

Snan | e of manufacture containing
pmdumRégéﬁlang na eh%e?\} Cl%{Can(%'rrpound or pharnaceutically

acce plra@heeerdle(Idlmatm the haseeadbfurtheninchidds dree b2 rmanniosidhse catalytic
domain/fised%69 cERfilat : %Iggg@%@?‘f@t@ télgpﬂorﬂ‘[]allg q?édcﬁft&f \'NRH tﬁg catalytlc

one or nore sy Lver

domain gRd selesta®i tardeathe ok anBesidasstackiHey toohp ERrer G121 apparatus of the
host celRNP4se@LaIftal r@@drhbﬁnal@tcgﬂﬁio@%t&ndﬁfd RitheVER tob 6lod&fappSrattiS @4 the host

cell proIil?({esta g&%ﬁﬂéﬂt C%E\%Qélh%glalghsﬁg% fu@és?%%@ﬂﬁAcrz glycoform,
for exmmgeﬂﬂm@ﬁﬂ\lemﬂﬂw RixesforRERD) . SENBOENNENTH29,872 and U.S. Published

Patent %J cgﬁ&{ FIBSQ’ 2@%9/%)%]1 8% Sﬁi?dil)%];d I%QS?EIE@O% e g’hliatr%ote host cells
COARE

scl en ?
Y%rvtgmccmﬁmmg aN8r S 2081y earmp

ordi Ny y ﬁﬁfﬂel’ EmbB‘dﬂ‘r{éﬁt hd rmrﬁleJhaﬁ: ﬁ@&&hn R CARRIr@RF includes a

publ i shed % I cations and ot her “publications are

GleNA rensfgreedi (O T catalyts eormainifisedie ercellwler taggejing spgnghgeptide not

normall@ issakiatdiawith E}Ezf datayte dorpdibaad kélycted teiatdent |GI¢N>AS trafdferdse I activity
reval un

rein,  th n.t |s sectio
tothe ERCOIE! Phiaito0d b ke riSae RPBrRombg b EShrgteip trouen
the ER enfGolgi apmuaths afsthe hostroet [produces aldeqoglblmmmagl,ycspmteuasompnsmg a
fucosyldiéd GRINAcNIGHAPLNAT > USRGHIET, Qbﬁexa?d;ﬂ’é lemACMEBSGICWAcz(FUC)

refers to the in vivo activities of a conpoun

glycoformy b o | Pagang Mo, 7 2P 843 asd LhatPubdished P@%ﬁpmlcﬁil%NOS
2004/008 9590 arkd 2@5‘/@1‘70@52 ﬁlsémm euk‘aﬁ"f@l@qiogﬂ M @ﬁpa%leh@fr producing a

glycopré?ﬁfélrcgp lﬂs%‘g @g:'(l;@? Mgnré](l}lch’t R&%ﬁ?%?] enﬁ%@ ({Plr%tﬁi’n Ig]pduced in the

above celiscdandenfzatedds viteowith si Helxﬁm&ndzmé toprdduces recBhidigit gBlcoprotein
itro systems
compmﬁgsal{ wﬁgé ?g& ffyfeldsn ? e}fl %E’,&gju(fﬁ ??({/f??ll\{ es. [0021] As used
her ei Im a finthenstdbernbeditent, ahrcmptlecbhfelydsmedatg hass cadf fuather includes
a mannd‘sﬁﬂi@é)HQQta'lﬁﬁl 4ot Alsed o g2 l%lﬁﬁ(ta?é‘eﬁh@ g%nal?aetpﬁgé not normally

hoester’s, hem acetal s
assoc1at§%wt§ttg%catﬂw§ geggln(ﬂildﬁpkamgg tqrg@rwomggﬁq]ﬂ act1v1ty to the ER or
derivatives may be readily prepared by those of skil
in this art using known netE ds for such
derivatization. The conpounds produced may be
adm nistered to animals or humans w t hout substantia
toxic effects and either are pharmaceutically active
or are prodrugs. Pharmaceutically acceptable salts
|nclude but are not limted to an1ne salts such as

o,

capabl

L,
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popul ati on described in Section 4.3, infra and

i ncl udes patients that has been previously treated for
w@2008ae092di sease with any of the drugs currentPgI/UsS2008/002787

avai l able in the market and either did not respond to

t he therapy or had tenporary reI|ef fromthe liver

. di se 003 used ein lve darra refe
Golgi drgaGRRr hehosy ol RifRtee plhe Eepmoinal EYpurainy HEpyep the ER or
Golgi appasics dfthe Indse cell produces; amyombmpmsglyc&)pmtemrqmgmmmg a fucosylated

GlcNA'bM%tn?,GW@@J%l%ofoﬁh cRp ekamllbletatttleA%Mdn@Gﬁ&@ﬂéz(lra&bdglwﬁom U.S.

abnor mal bui normal substances™in the
Published Patand Amhﬂeélogrl‘é@ £984/0g8B6942 disglesss ilowenraskaryett hast ¢ells that express

mannoitl &P E@%&E 'aﬁéi‘ aﬂ:r caB¥bld o8 pRRILL g ‘%Wc%ﬁiotélﬁyﬁahﬁ’gc‘ predomlnantly a

MR N
in vitrd WiE 4 eRaiflinidabé @5pradiEBikkoMBindGeLyEisrételn confiisigy an

Man3Gl NAgg@w%]g&&gmrefers to the use of nobre than one

era an MMP and interferon ). The use of
the t dnmflsthersotiembadinet, the emmediatelp ptackding thhst cel derther includes

GIcNAL gra}q@e&lge hl'(gi'h?‘g[') §§ta§f‘ﬁc %opaﬂpﬂé/gé) togz[]geli Eé‘qgggﬁl?é]glgt?zﬁ %eptlde not

tere I SsOr

normalfyrassegigted aitg. the aatalwwdpmmrbaqdcﬁe ectedrio basgetdplicNiAstteansfgrase 11

activityPoitRE ER®r (Cﬁ)lgi appérafﬂsrﬁfttﬁéhosléelm Pa’stsgg% %fﬁtge F@cﬂﬂltl)ﬁ%tﬁtr g@coprotem

througfzﬁleﬁ?to‘ﬁP%Gokzsamttgs e Elaatr@ Rapduisss p gecombjang glysoprotein
comprigieg |a5fucc$yka@dk@1cN4mMns GlEN Aerlycoformefek sxarBple@eks, or

GlcNA%ﬁw%ﬁ?d}féN%fz?ﬂ‘&é glye mI§ %”Pétg%t‘% M 08, xﬁ*%%fn@ 4ePBhbfidhed Patent

15 m n m nutes nut es,
Applicaticmotes. 200460185 904nH @Q@@Olmmtmszlosﬂotvoml&mm llmt:csus capable

of prodﬁ&nE @Lgl)&:,opFoZethUfn?pns E a@kb&czMﬂ@@k@Nﬂcj‘@l@K@fonﬁ The liglycoprotem

weeks, 5 wee 6 weeks, weeks, or 12 wee

produceg tnettly ab%@ callptan B ieaiechin o éZVlébe%b‘ﬁ@Htlﬁléiﬁ%Pp‘? Rredyge a recombinant
glycoproteie cédrapsing b dan3EIEN Acfg(F\nm) glyeofdimsor der. [0032] As

d [ th t f
conbi A5 ies e spRmm e BF famedhr Pecrbna hagant further includes
a Galacsase traasferas¢ Hrdaeal ytiv, Jomdin dised 30 aoeldulef tfafgbtmg gighhlapeptide not
normal%daqggélatgd %tﬁl(%ﬁé g‘at@&né Hgmgﬂfﬂnﬁ' sgfecéh t<9 gatrg ct&s\tAQraftsferase II

acthltyd@rtltﬁ BRtor éiwlgifappareﬂa oif @l@ hast gell %aseagqtmfrtb@ reoambﬁlaahglywprotem
throug}MME EROG GRlRAHREA oPRE BbltSell BRodREs QFecloﬁlWa]pr g tein

comprifye & MecfinaltR eI MapEfira8ef Beolommy B cxhmpply 3

GalpGldNdopMen3 GIENA@IQF hd) tngyCDﬁ)mt i UiSz Bublished Pdzatgeplicitioa No.

d f / C
200503588 e o At M LD AR Ok g
comprisipg p £ 3ClsNAse ManatrlaliAep glieofarmi dihe glygppisteinpradyeed in the above
cells cah I?)@ Ex% dtn? vﬁros\wﬁ{/\l&cgala\éfotsm&g torﬁg eragret:&ﬁlglﬁ%t' ggﬁ%r&fem

comprlap%gmyalgﬁl e z@fﬁéﬁ&fﬁ&ém Eheift EATRISA 1 esul

GleNAtyMamyiloMad) @fut) gigcyfomh. agents in the prevention or

treat gen f a.disorder. naIIy a sy SIC ef f.ect
of a Lombiitst Ft&'ﬂe 03‘1‘?&“& %gm(ls digtely areeeﬁﬁg aiticgh fgfher includes
a sialytxanstE’e eatalytio embier fangd torycedivibic Gbrgétlrfg&‘dgtw p&;ﬁh&rrﬁﬁ n6fmally

sssociatli AR 5 20055 Soh Bl i SRRl B Rlving e ER or
Golgi apmraigs oﬁg'@ mpgt astl. '"Passagedf thyentdmbisfimrglywpanrtgina@ngh tre ER or
Golgi aﬁ 08k th‘a MoSf ceﬂ%ﬁ@ﬁt&eg 2hcortinde g%gpwqamﬁﬁglﬂﬁ Qlfucosylated

NANA? ﬂ?g’y"?\@??@%"@ﬂgg&ﬁ F@Fatl ! e\é‘méttntpaﬁ A enbodi ment s,

t he ot her agent or second agent is anti-hepatitis C
virus interferon, an anti- Egatitis C virus pol ynerase
inhibitor, an anti-hepatitis C virus protease

i nhibitor or a conbination thereof.[0034] As used
herein, the ternms "elevated levels of |iver enzynes"
or "raised levels of liver enzynes" refer to the | evel
of I|ver _enzymes |n bl ood that are |n excess of the

T | Y
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[0046] Fatty liver wth [iver inflammtion not caused

by al cohol is known as non al coholic steatohepatitis
W@ROOBABIHI2 | N certain enbodi nents, NASH can be PEI/Esm0$§02787

any of the causes nentioned above as possi bl e causes

of non-al coholic fatty |liver disease. In one

NANA%&OIR&&_IEK grﬂ%llf:ﬂ!%&a&e %ﬁﬁg’&?f%‘ﬁtmﬁ)f ﬂods ! ?lk%rtééte ost cetlls such as

yeast aflf ﬁ’Mtn‘éﬁﬂbuB iRl 1t ﬁﬁﬂeffeﬁ’éd 1't}[a‘*é et RI3t cef fuhﬁ@ﬁhbhkié a@heans for providing

P LT A0Sl WIS LVEE. 1] 8k 00 MeER Son e

2005/0260729 dizaloses 4 methedtfar g\enenbaily engiiesring heveaacuka@yvtes & have a CMP-

sialic aﬂ& Qgrﬁthésjll%pét%g)ayfoﬁg oédjl)prlrl'gﬁ%}@a Ilake%t ﬁg)gﬁcau%.’n I\P? %(1)05/0?8?637 discloses
a methquf% aenstigalbyeniginsering lewe eykargotes toiprodpee @@lwtmdrglycomotems The

glycopr@@pﬁyoﬁﬁ@dﬁn tlﬁé‘@od@@ "ctgfli’ég&%&géa@&ﬂm%ﬁo {oth 4 deRBdARMasOfo produce
arecomifsgfpedirblin {ER%bs § Fodo Sy RS RGN AMansCTgvap2 ycoform,
for exampleus GalzGlcNAmaMangﬁhxbﬁ‘LMEucg glypofarnded are net hods

o OB G R O Y B o
transferaseemtoctedtiran theegratp tsns@tmgeof deddH] GetlbyGITY 2@t Vitand GnTIX to
produc@%%c ﬁot’é'ﬁlg qltdgill‘l% Q)Ysect%g éa%?)oig] nﬁggﬁtm{nggﬁﬁgl%/&ﬂ%ﬁk&még such as

as never re

disclosqghiphS| Bxplished PateaADRIfcation Bios. 0047 b rn AR GATIAS, Various
of the p?é%@dlﬂghbﬁ%llb AFtHRE MENRIESInE! R fdrY 86k lﬁ%ﬁ@&‘te%r such as UDP-GIcNAc

| axi s HCV|nfect| I nst a
anspoBas (Y Frampisaf rremyeridaglia P e n‘f@?péﬁa%c frgnsporters),
UDP-gdiictodehengporterPokeraimiple, nDidsepaid melanogtstee lIHDE-@hlactose transporter),
and CMlﬁ%lghg &id Paﬁ%p%rt?ﬁ o %)gang e Q&/ﬁ Alsidl Rl ac cf(;{gvan ngﬁlfter? ?ﬁcause lower

respon L R o e i)
eukaryotabdsé aellscauh be yeaspartd klamenteas fure: ddokabe alreedmpsirters, it is
f .
preferalﬂ@ﬁ{agg)%‘éiiletﬁ aérZ?’tEg%%t é;e'irrgo b2 R@ast%ﬁ gﬂ%gffﬁéﬁst ﬁ%ﬁgﬂ%ﬁg&etlcally
engineefssh to dpgludethe abeyelransBorersr apy but failed to achieve a

sust ajmRigtheLERBGERentsdHFERS 4bvive hestees, rfﬁ@hést ctiiare further

s g LB i Bl oL P cons o
deletingl@ dmelktmg)tﬂlelBhaammsyltﬂahsﬁe&sbgénee(MZ)(&k 8. iPablishediPatent

oot SIS} DB B0 SR vy i
or disruptagene (@'quﬁl@)pf the pbg@omnnp@@mgpsfpmsq;mafﬁ@] and MNN4B (See for

examp1@ 'tosdpmﬁh@d PiBR A’%ﬂicﬁﬂ&n Nos azdwm%m 79 82§ 2004/0014170). In further
I conti becaus or npr

stil emdi@Pds oby b6 Ve EF Lt dhe 09 Relbyrde fTiies ggnetaly godified to
ehmlnaterﬂ!)-@@lcﬁﬁﬁitﬁ)n dfhike @@tmﬁﬂtelm by delptihg NdistPEnS ofi¢lbF Rbte of the Dol-P-

v e Y11 ) 4586 e RAETSS LS A, 7857

event K has htt@lrstheworthz(tlcléﬂb)n apghirtion bfigénes or frgnscription units coding

for partléﬁﬁpﬁél%&ﬁld\é@ fetﬁdétori éegt&gpé‘smgﬁ RBF %Sénggdengﬁoqﬁﬁhg &hat is

ave been Wor se out

mcreaseﬁarﬁaéhatl@rf Ofr%le.r@%NAonr@@dwgrtbe pelypeptidar dhersfrragndhe ease Qff the host
cells dlsﬂﬁidécpﬁ’é-:rb!&lhir@kra‘séd @Q\fﬁégsﬁ)n dfMké etebonsd &&ﬂyﬁ‘leg @vﬂl%cﬁic@ @hore of the

encode@edl&yhom gﬁ/‘%q.nld]gg %ol %E@aaeég{? élie:t\%g of é\ﬁ E tﬁ%{\%e g.%osylated In
the contextauficoéch Dpstupﬂhn@rnttbe wirtnh‘eapidssibr”henidtitsavapiagtsirefds to translation of
the mRIQg%%Q(# %{h% p% d}ﬁ)%r fj & %lgér'l %%tglg 6rra]1n?csr1p|ﬁ81r1 I%rPn e aqoll%nrlllc}eg}id% ﬁlécoding the
treatnment of chronic hepatltls C, especially for
patients with psychiatric disorders. Psychiatric side
effects are common with |nt?5feron t her apy and
responsi bl e for about 10%t o0 20% of di scontinuations
of current therapy for HCV infection. [0050]
Accordi ngly, provided are nethods of treating or
preventing hepatits Cin patients where the risk of
neuropsychlatrlc events, such as depression,

.y " .
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vari ous degrees of severity. [0059] In one enbodi nent,
provided is a nmethod for treating liver fibrosis,

wo emahisovhepatitis and/ or periportal bridgi ng PEDDSRNE002787
in a patient. Liver fibrosis is the excessive
accunul ation of extracellular matrix proteins

polyperyféy 0% Wl dreng Ehmed Beret s 1 PR SR AR VA or RNA encoding
a polypephdzranddo the\xé)NAlducmh_ng thegsiiypieptitdler cirrhosis and |iver
fai | uERdoh Egﬁ’xﬁf“zaﬁ es’s tﬂz{t%}%ﬂgg nln?ro%e rﬂg{ P(?Q%&% expression of

reducing t eve r03|s obul
a gene wheyy et graeiipmoved mm ad@qergg geaglogivdronmest wat ¢xdnpits a different

nucleotM%tcBQéﬁ uda@k ﬁ‘&ﬁﬁiérgeﬁg’ S nhﬁ% % HeBik @hﬂ%rﬁl%xﬁ BE Inpdve ectopic
I 0 f.he extent  of rosi s bul ar hepatitis

es
expressmooqg Fe¥np ot bt %TQF%CWWEWQ?%t e Ry IR Bfies one or
more madldotide@bd@sahat e néi&)éﬁﬁl&ij ugedrin IgBNe%Sia’tdee tethit gehdic dnivitBfiment that

encade hlgh08lsPe b EatER o MRSob iR B sfen dnelisshaliping tose
nucleotife e doresdatgean that peatsed at a oflativielyelow frbquescsin Apargalangenetic
environﬁ{en%ﬂfréﬁrﬁgt?g}/lﬁ?&?c%?cﬁf@ %{)?@rgkdthgte}rg ﬁggdﬂﬂgeﬁesqﬁatt%g expressed ata

lver rosis 1n
higher fregueneyi irihe aer@ﬂé%ws@ewé RAPIERAN. dghatuwayn the @mwylonn

(transla@)ﬁ) onﬁ)@gene 6&0& ﬁ%ﬂy&ph&é’)ﬁg ifredsB@SEhé BIsBMPAGE S thit the

ncor, te hereln |n |tS en |ret I n
nucleotid EoaR (B LREh AP aPORY IR BiShY PAPTEsSt gedg pre more cfficiently
translatétethah Intwlsotldeh&ntbﬁsaihaemmsmtdowtfrdqaemhyct obstru Ct i on,

aut oi | ut f,l O) of
. from pﬂ%&fgm\?’e@&ﬁﬁ%afr ? gﬁ{“a‘%i‘ o‘ddv etlsdgeeﬁOda Wl %ﬁ 1cgijar &F1° depend
on identifying the f«l}@gufmcd@f thei rarebgptidh icgdorts| fonehch alf @lm a;meo lagide lused in genes
that are 'Bigﬂﬁ‘y Q}L&&@%&a W &}ﬁbxﬁ%ukﬁva%'d th&{ ﬁéf) A6 R RPR oS ESRSs in a gene of

diabet es nutrl 1 on,  son ase or
interest Hatarersehai drw raee) 1n|the ewélymwﬁ%gﬁnes Wik nuglgefide codons

that are @fentifibd @sb&ing u&udclh théhffghfy dxprereéd gahegtSefelf&r @éainﬂld: Eﬁme,, Synthetic

Origoncledfil s Glsgh T A raipg i Srpucen Dol Japergpica and Practica

Considdratimssl. Molsc.rBiduckH3: byl 2atl 9B &a NakSititha atal| NastA8OResa28: 292

(2000); EFSings Py g ilon 3 Pl PP 231 A0 B0 0057, Indt e pumerons
computegrpregrame gkt vablapposticallyanhezecthd ou¢laetide chhes elormanlgid ecid of an

organlsl’ﬁreﬁ&’édiﬁga BefeAdl Juggsie QutiBStideedsondlo Ifebf%@ﬁﬁcrl&ﬁi& codons, which
enesis is the process, leading to

I bro
oceur W&EE & eABFIR TN B SEENSE. Bith SRFIERA 0By Dhokgreifgund in genes that are

highly exprepsedeantise cbrgambm l'iver known as fibrosis. It is
obser d Iy nunber of ¢ |ons such as, chr ani .
vi'ral ey FrL SRR e SRR B RomGd, EE@ifanding of the
pﬁmmﬁdnﬁgpmnduced liver disease, henochromatosis,
aut o-i mmune hepatitis, WIson disease, primary biliary
cirrhosis, sclerosing cholangitis, liver
schi st osomi asi s and ot hEFAMPREGhe enbodi nent, the

| evel mfs Eth&bﬁﬁs@lﬁ% iti§e ¢c§1sfra@km@lf dayzcm,estﬁﬁtst@h%able of

n one the, | of fibro es s is
producifRefyRerIoB S 45t BUEE B05° ine raycBetire Peibe ehrovfotcin
at | eBsthe6ia cali straias TOPA%or XL 102G61d zﬂ@%sechﬁ)r teeagibinant DNA

work. P'i)\%@sg J/es?r {98%?1 mo‘%tlﬁl:eﬁ%%t n%?g\ ?a:te olbﬁaallﬁc'ei from (Nefvé‘ England BioLabs

I one enpbo
(Beverly, dihy), and metphas difestedblyghe manfifscturest d- hbtEuensitlaseyis obfained from

Slgma—ﬁﬁﬁcl@tsstoLM@Sl\QI@t) ahc‘i‘ ugéaeas%wﬁ&u:ﬂ&edoég hb %Ang%&eﬂ s

npre that about %,_or I n_anot h

Ollgonueﬁ%fgwéﬁ pbtaingd ﬁroemte&sﬁte# &Mé‘iwheﬁaglm (%oralyll}e@ é@b Metal

by at | east 90% at |east 80% at |east 70% at | east

60% at |east 50% at |east , 40% at |east 30% at

| east 20% at |east 10% at Teast 5% at |east 2% or

at least 1% In yet another enbodi nent, the |evel of

periportal bridging necrosis is reduced by nore than

about 90% In yet another enbodi nent, the |evel of

perlportal brldglng necr03|s 'S reduced by at | east

NN 7 oy NN 7 oy -~ o~/ oy ~NAN 7
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U S. patent no. 5,932,595 and Watanabe in U S. patent

nos. 6,207,698 and 6,831,178. An exenplary nethod for
w@e@paravi on of RO 113-0830 is described i n ExeempUs2008/002787

1.5.5 Fornul ati on of pharmaceutical conpositions

[0071] The pharmaceutical conpositions provided herein

chelatifE TR SRS BRG0Pt obr . Feiat WP S Bt ciearng

plates artyoprRrosepa Gviadisoe aV Be Mroteor-biadinigi Wraell platasfarofremavtillipore

» .
etofP AP A S A Fon S BERSRRERINSE i ),
compounds are fornulated into suitable pharnmaceutica

AmplifRAEHRE PR 88 SatnGlatBSaySEink | Ons, suspensions, tablets,
di sper.si bl e .tabl et

S [Ts, capsul.es, powders, )
sust afEarendPwal e iegiHlationgREND is Ao ) Figgje oy he open reading
frame (@cRnFi) of BGIVAED |1smnplliﬁemfr6mefumi@ 5@k uDN@néB]D Bisdtinesss iPalesAlto, CA)
nlst

usmg Ad%%m Eg gg@mae{asggr% nvalng %rg V\%fiurl'e reﬁﬂlglnéernéeci f)ﬁ%eﬁgannqlacmrer
Bneﬂy,ethb pdm@rﬂHMmdoﬁﬂﬁbiJ(ﬁdsG@é?ﬁ;@ iBHHCanveATr@GCAC ACGCA

CCGGéQ{ LG5 Kégﬁ ﬁﬁ%dﬂ %& §ﬂ'T1§quAAT@%GG%A‘?TGGG GTTTG

I ques a rocedu In the art
TCCTCeAa G RSHEQ éﬂ:ﬁ%ﬁpﬁ%uy@bt) aEcpsed o amphty a A3 H bp @soduct from

human Nbé‘rle[ﬁm}szIusﬁigltnafollﬁaﬁﬁgaoml&r%wmo for BQRindles! B5 Eftes of 97°C for 30

wceond R S o LR, SOASTLC LS OF OO e IEr e

productiis cKoaedB)ntdjrp@Rd MWlivitragay) iGaslsbael, QiA9! segoended cald thard¢sukant construct
desi n&g& Ie The conpounds nmay be derivatized as the
& oﬁ%eigondlng salts, esters, acids, bases, solvates,

hydr alUsingghe p@m@ﬂ@g@tﬁhm@rabpwe,ftbfr primatsi i 14.and SHA1T (5°-GGCGG
CCGC@I %%UA’P %@@@VEACBEGCA@GGU&T@QAOTG 3®f(sﬁqu0m0ff°) RE§ 5°-TTAAT

itions are

TAAT%&HEC &6 CWQTQQE{\QO'BTGI% é%E@rIPaN Q: lgafr@mflgelywe used to
amphfyaiﬂﬂﬂ wﬁ&g&ﬁ%rﬁg?nofmﬁ@ﬁ ﬁl(@lﬁ% t:bwsy}%lpm?@l@ﬁzed IP‘dR{Alto CA), which
es n o e ogl.nen C SI
corresp i I B ORERL A it i Ehcro SUTB e it FaRPrg 1+ Gged into
PCR2.1{ saqueneticaral designeedtpSeID88t he wei ght fraction of
compoyfd o thgé BLP{EQ Gﬁ%ﬁ?%ﬁﬂ %Flzl n’?‘aﬁldsp%e <DNA (BD

~_otherw se m xe
BiosciepesscRale Adto, 5?1\)91@@1% thﬁ a@ndlh@&q@meécﬂb@bmmdutbmpn@ers RCD679 and

RCD680§5 16 OCEIEAI T Atreda ARDaS tReut iRt TG HAGEEGOT” SEQ ID

o193 T A AR G SR P R ATRE 20,

~ respectitvblgy eTlsedebnlenht il 1118 b fergmeno isadorsadi ih@p@ER .0 seljbiénced, and designated

GLY?2 ticular node of administration. [0075] In addition,
p ?ﬁ% conmpounds may be fornul ated as the sole

phar mAdeuncad|foyn at theveousa gl @RT, éncoting anminp@sids B3to 575 and
lacking Eﬁe ﬂ[ﬁYeoﬁae§8ﬁBHﬁ th\@ﬁ&g@ﬁ% Jrﬁgﬁbﬂl%rdn@gl%ﬁﬁllf i %mphﬁed from

pOSOﬁH sSusp en 1 ONS I'nc 11 ssue- targe
mouse tPrPchQNé§BDs}é’@ﬁCI§%CC§>LR?é? Aty &ér) dgingithpeudiionsplingdgbove and the
primers(3H420i dnd tsfmzaS(S PIRCoaEa0UcEE GA PAAERGALDCEA CBIUT 6AS:CA CTCCA

G-3" (SERTEENGE R 8@@%‘?%363&3%@%&0%@?%%%% ATGTG

GG-3° S&QD NQ: m)srerspgcnbelyplr Fharezditag 1k6ddvip fraprhdme is¢lbned into pCR2.1,
iefly.. |i such as nultilanellar vesicles

Sanwn%%kﬁgf%ﬁﬁb&%gisggﬁ%d by dryi ng down egg phosphati dy
chol i ne and brai n phosphatidyl serine (7:3 nolar

GeneratidH dfGhc AN atiBE obRASIiHG el eRprbbddikcasébtQl Ution of a
conpound provided hérern i n phosphate buffered saline
(PBS) | acking divalent cations is added and the fl ask
shaken until the lipid filmis dispersed. The
resulting vesicles are washed to renove unencapsul at ed
conmpound, pelleted by centritfugation, and then
resuspended in PBS. [0076] The active conpound is
i ncluded in the pharnaceutically acceptable carrier in
an anount sufficient to exert a therapeutically useful
effect in the absence of unde3|rable S|de effects on

T T M 1 —r a0y - Y Y
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i ndi vidual |y packaged tablets or capsul es. Unit-dose
forms may be administered in fractions or nultiples

W bh@seaf092 A mul tipl e-dose formis a plurality BET/US2008/002787
i dentical unit-dosage forns packaged in a single
container to be adm nistered in segregated unit-dose

bot £ | SB<Brexdny Sewdtior B, P& Seg G erceengie i Geping the
above \gatdrowsth Ndelhael, Paul rdstiidtdndozgmeotoproduca IMtJAtfratgneemn‘ with a Notl
compatttﬁé ﬁﬁ[%@é@ Qo lg)g%lg]gt:; gg@r ?H@F@%S'f{:h&énen{ 1S d«%?nerated by digesting

pac ai ned-r'el ease pre
with Asgl gtytl @clgeglpqt@lcpnzmps gbpr@d@@@aa@b@swgh an Ascl compatible 5’ end and a

Pacl comptiBle®@nfiel ease preparations include seni perneabl e
matri &es of solid hédr ophobi c pol yners containing the

conpoU9Eeprdis the $MBrexpressigRicatsetiatGYILbis claned ipfotygast expression

vector FSHIRS0 iwhidhaqemehiny 4 Pc);@%rzﬁGnPDH pfdiﬁ’q?otexoe[ndrﬂ eémem@fc
f sustain eas ces |

transcrigté?nrjgelgﬁir}a o SRYUFISY gﬁug 1s(<féalrgng§ ghtétﬁeegra ¢ into the lyzcl%za genome
downstpany¢fzhé YQVZJQREI hgihg thet vaicsepthatca) I;eSIStance marker. This vector is

1llustratg8| 1?’ f:;élg%i&l %Q Qfl:été %@ﬂbﬁ E‘tft%eg?e% wﬁ?R’g | rP%ch%) QB(ICISG al.l Kb

c acid tamat'e,” non

fragmeteRyiaimng Viriy MO OBFa wichis ghercabrlensciseg BSHS9 previously digested
with thé@dntls EHZyARLT ThefdsHitaRRRENFRAtaBHAS GMDtdﬁaeILtHEBSMrol of the GAPDH
rr% & g&_@g Rce m crospheres conposed of lactic
prom(’t%refsodeé’lgy 6P dfcopol yner and | euprol i de acetate),
and pﬁb}geﬁbréte)th@ Fxqubr@xmbtwygette the vettor¥S HEB 89 Idygeetea with Norl
and Pacﬁltgax .'B%?Fre merrlty n etélg]éhl ?)c}%lfa(:t i {i:h agl d% f%h'l‘ﬁ DNA

ena ﬁe_ re Se O
polymerpse taiemdyy dn@@%ﬁtt@ndetved@egwotianh@otcoD MoRessell tMnh:cular Cloning:

A labor%?}l' %ﬂual%?lfﬁngﬁﬁ%gﬂ&]b@t Egb&%ﬂpt#égs fc%”&lspnh Hta.tt% tﬁ?yed 3rd,

){ denature Oor ag
2001)). Sifsequestly ébéﬁ)&%liﬂémtlés Quegriatoghe 3ectorpGL¥ @? £H=ﬁgﬂton etal,

Sc1encea3 1I3o $4 10(fzob6p Ip@egm&ety &@Eété’dl WthaVsi RRIS8ICD] B dGRARASSIH T4 DNA
strat s can .be devi sed

str
polymeieS ShS e FeRT GSHENA U ERExRBRIHPS AFBFSERIsbine of the
FX ORF npahblydinkbdat thx dipheto a P. p&mmg@M@gqtmthBMmarﬁ) and at

the 3’ e ?(?1 %‘océ)ﬁhﬁcf gor'tsoPdm EBE% {"éylll’l ato§ s§qtpe % l\ﬂ?tl t'tﬁ Mhe expresswn

erc ange,
Casseﬁebeﬂa@kﬁde!yeﬁvdyemdldqﬂlt‘?g sul fhydryl resi dues

| yophirh girmg etﬁxet@l@&tétg&teﬁel Hﬁér%§ by ggbtmé bnngfzm with NosI and
noi.sture content, usi ng [l ate a t1ves,

Pacl to gxcjeq 3 hil deP Gpement C@ntﬁaw&él?e Ty PREcyhisdss teand “p@vo%PNA
polymefaes agjgbstQuidibly @his Cragmest itslsQBéloﬁ@nh&i the N@ct@ﬁpGEQ@ 63 (Hamllton

oo RS by AR 1 351 Pl PR P RS BB e T

resultanpveqsan; pOL Y24 A3 aroataissdn{GRITs bx presshon casqpteaonsising oittht IC;FTr ORF
operablflﬁﬁf&it AhEs N t{) g)ﬁr?‘f)l\’fﬂﬁ?%e gl A4} ¢ 3’féHdrEP% Igﬁ’l\ﬁﬂ?tt The

ncor poration o norrra
eXpreSS@i@@?fﬁeEﬁtSsﬂaI%(GéhY§§rH fostrichionrpiee phar maceuti cal grades

of nMampigtMrate tRCEOTE caﬁlﬁfc%mdﬁ@ﬂﬁ@é 'tdlﬁry&isﬁﬁké‘ﬁﬁtlon signal, the

first 36 @qngg)g?glgiscfgl ttﬁjc F%rgggza%g%:g\é@qtlégﬁ%g&gdﬂ arg Irags sgﬁa the %rseneOptlmlzer
softwars antduaiohroptifiizdd R)oll?ppattbm.o BSprbs’sfi.‘dn,(anSAtttJRbQé’iﬁburg, Germany) The
resultan? eQ%[?Igzi fof t}t/[ertzf amro (_IlseIstobﬁﬁs |$§]tr“§r?t|ean‘¥1§1d§tlg‘)tp and 3’ Ascl

ease I ons, SsucC
restrictiommza(mescommtlhtemnden&qmluhm ashutiéd ve«:enyo pystueerplasmidivector
SH8310i A |
P ]ﬁlcteaf aplife Y%ﬁ%@ﬁ’ 2 gg%egegxw &t}a g liberate a 1.6 Kb

fragmeﬂé SPSP&FI}&%*F rFéJ éc‘taé?lytﬁbqi%@m%%&\eme ﬁo%ﬁly ﬁl&&ﬂwdamfnime to the
and ot hers. Methods for preparation of these
conpositions are known to ttgz&se skilled in the art.
Thecont enpl at ed conpositionS " may contain 0.001% 100%
active ingredient, in one enbodi nent, 0.1-85% or
75-95% active ingredient. [0089] The active conpounds
or pharmaceutically acceptable derivatives may be
prepared W|th carrl ers that protect the conpound

o M
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carriers used in enul sions are non-aqueous |i quids,
emul si fying agents and preservatives. Suspensions use
w@basiewet i cal | y accept abl e suspendi ng agent SP@ENtS2008/002787
preservatives. Pharmaceutically acceptable substances
used in non-effervescent granules, to be reconstituted

into a,li d.oral .dosa form incl il uent
DNA ehihiheling SOVt HiBt s Rernde it e el REREA L imetipUsly digested with the
same eryoept dhe ecsaltagtvactoe s dﬂs%daued pSHO8P v s entragrthe HUES:ScMnn2

expressﬁcgl %@s b&ﬁ%%@%@%&ieﬂ%&?ﬁoh%ﬂ g’a?lr Irel% % gfI@J ﬂ%%ment which

rce o

is subcl@aq:Cbmtmglea/ﬁeltOf pal.yBoh gHagdrsetarl e Sense@: 31r$ éMl @006 Naligested with
the smn@*eaxﬁnésomere&ﬁfaﬁﬁve&&oﬂ%b9 ls%i{ﬁ{ﬂs% m@!l; ngmaﬁ Iordtein

I.tol. ethyl alcohol and u

. .S0
consistigg @? ey TS-dnn2 fusign OB 9%?‘?1&( hnﬁ’fﬁ@ HVIhe angnd to a P. pastoris TEF
promotéy (@pYEBQfo@i)Eﬁihd abgie0icad a6ld P, p@ﬁbidfnl“ BBn#asiriptidRderminator sequence

PoTER A B sk A el i B A el e s ob ey o1 "

Exanpl es of enul sifying agents include gelatin,

GenerafiGR6f ficodyi A ﬁ%ﬂgﬁlgerlélp§%c?&l te, and surfactants such as

ool eat e. Susgendlng agents

I ncl udeciopabHAPE tx digsejerewith Seel fanelpsse a 36dEh fragment containing the
FX exprds@igAcafibife, WBEHUH BB EnACREd ﬁ‘SH@'} 8 RtathsitREGMED expression cassette)

EEEG DR O R S —

cassetted @il znsd dhthasaimadirbedonnis d%gﬁate@psgem% Thecd. mdﬁeb fragment

containfidBY b RIS Gt e R SRS 2o BB LR Gt restriction
enzymel] Iéwﬂyilnd stubdonedintyapfiltl M9i digesiadovitil thecsameienzymel  The resultant vector

in whlcf'n Cf[I:"}WAbG?% d égﬂflﬁ-?g gxre(sjsq@ﬁ nggetg?s% zﬁ?gn Fljx fh@%ame direction is

I carbonat e an I Uum car bonat e.

m
des1gna§&ér$t%l Glfc Finsdlyethy 16f KbEEs b §\rassetie is qXMSé@ fwat E$H991 using Sgfl
and subSRhed irﬁo POHR0 Y Gigestes withBe SAnXS e el hﬂfe&@sfultaﬂ PRIriif Yhich the

natur.al flavors e fro Ian
TEF-PE{EE e AR pistion et iaen aﬁg@? b i ORL s s designated
pSH1022: othiceectorib dasantedtimFignrs2Bsat i on. [00101] For a
solid dosage form the solution or suspension, in for
exanpl e propyl ene carbonate, vegetable oils or
Generatior efi rgt Odﬁgummam_ﬁéJencapsulated in a gelatin
caps uharurSueh fé[% ka@ﬁﬁy no'w% Eztl“eerﬁhﬁ%'ie@fn' dfle g@o& encoding

encapsul ation th greo are sclosed 1n. U
amino agyls 24 tgi 82,73 gmphifigd Fommt kidngy gD (A Biogeisnees, Palqilio, CA)
using Adosage: lmneiab@ aSRboinn@hdeEbythe th@fufectae®! Briefly] the primers.rEPO-

AT L e

(SEQ 12 &Q:28r gndey’ @CTMMAWB@T&?C@%@@ WEHGCHG GC-3° (SEQ ID
NO:24) al%%f{&ltlé%lﬁ' 51"8 ?JQT,d #o%%@f% "y 1%%'4%58%(5 o el‘dt ﬁi‘aélg% ebNA us1ng the

I ONS
following eyshng ronflivenseil spele ot G fos la@tniuv‘e 5@01@*;9@ £ éﬁlfos a0 seconds, 72°C

for 1 mmntevs@9éleét35te)4ed(:lf§r 35004 I7o¢¢ i Ngﬁrmt@l% ,cyBle8 ﬁ%’béﬁ’@for 20
sters ropyl ene car a O

seconds SRt J@aﬁrm@flge SiheedurBpdli Brodnel e csed Ehp alionk Qgtitogen,

Carlsbad LSA): Redquensed, and &fedeﬂﬂta&ﬂédnsg‘&btaidsignﬁta@ @SHéOSh &blgenerate the yeast

expressgn vegtﬁ) L Spgﬁgor%{lglcrl%:é'%ta& I\aV?tglg I 3 gt’rbgefcj) 1e e Q§bﬁ bp;ﬁ-atg(r:“n%nt which

was subdloatd yitapBIC 2ok dnvmrogpm,l @arblbkq' | @Ak vdiisiclus, préviohshylberp digested

with the@éhe%tﬁg’hbgne”{"%ge 19tan§~e rgés Ik]‘a(&en %@%}ﬁl c%&%k?éerretlﬁ rFPO in
pSH692ci¢ hl@iier the Py 1R @@yogp @@lA@gon@h jducgle gromoter.
pol yet hyl ene gl ycol - 750- di net hyl ether wher ei n 350,
550 and 750 refer to the ap {oxinate aver age nol ecul ar
wei ght of the pol yethyl ene gtycol, and one or nore
anti oxi dants, such as butyl ated hydroxytol uene (BHT),
but yl at ed hydr oxyani sol e (BHA), propyl gallate,
vitam n E, hydroqui none, hydroxycoumarins,
ethanolan1ne | ecithin, cephalin, ascorbic acid, malic




10

15

20

25

30

35

animal as is known in the art. [00111] The unit-dose
parenteral preparations are packaged in an anpule, a
wOoR@B/1m09A syringe with a needle. Al preparatPONES1008/002787
parenteral adm nistration nust be sterile, as is known
and practiced in the art. [00112] Illustratively,
intravenous or intraarterial infusion of a sterile
aqueous sol ution containing an active conpound is an
Genera@ibh of yé¢agestrambeandf pradimition off rattERE. Anot her enbodi nent

Is a sig n%&ﬁor%q%isg&%gﬁlefx%d c¥11 Rk %G?@’é@@ SWITER ﬁséaggblte of

cont

producg\gda%'tr@olflﬁé gépe@p%enbh%\‘f%eeﬁe@ﬂreaﬂy &aﬂzefgchPfcaky&a@sﬁlcNAcz N-
glycand @ixﬁ%a@ LRSstAIR &@&E&Hqﬁ U.9rpdvicedd Pd%é’nt%&pﬁﬂr%ml&l No. 2006/0040353,

which b Atddbrardihs nating G By RnRERR BT A fivghugpng) s transformed
with vdéaﬂmm9a t6 pftfdeeé stedih DI 74aivhichasddizboticoMbifintaERD (rEPO)

with G%IZGWA'E Ofl%}’ dIW{AQE AR Eansd 'SR I?ESEZ‘T s;s‘i/ﬁq)’%%%ft ih '@P%z

describeadgr Halingnm, aray., Beicaun 13] $441- 24430 006); s/hidrprodycebeat EPO having

GalpGIENWCIRANE CIN A WIBMan@f snel | er doses to be
adm ni stered at intervals of time. It is understood

t hat tlihe RgHa¥idstragokasgisletions duhatGOH! o NOY NN, and BAIT2 genes
and mciddféﬂjl\% efdodifietht 'fﬁﬁ%gﬁ?KH&vé%%E&CfaéﬁdU PRYGREAc transporter M.
né %Pmall usi.ng mﬁ) ltest|41g rotocos
musc“liﬁ‘% &P [ﬁ\&a‘p% PR £ r?ﬁ’f?‘f’ﬁa@ -gglagtps pignerasg; and
melanogattar UDP- Gslatwsdateampbe& Eﬁtﬂlﬁl\b@&@@ﬂiﬂg&iMﬁﬁtgaﬂﬂsd@nsagﬁmosidaseI
ues vary . wth.the ndi Vi
catalytif Aol {184 B39 A sdaifls bind SeiEABlos 5 S, hP¥ige My teader
sequengsa _IHN/?S eherdigmthedhtsppepefi RiGlctidsdymsieege ikas Thrataldickmain
fused t@ﬁNﬁd %I%dﬂl ﬁlb AEid qcﬁ 6’1’ s, threu}Ea MWNQ QH@ér chﬁﬁ:‘ﬂce DNA

~an SSl ona gnent of
encodl%ﬁvaS@PEw nga@pge%mwse Héa@&m%mmaﬁmﬁ t@PNAencoding
amino zfc@dsnlﬁb 6hlbf s, ce@é\ﬂszb@MN Kb Q’ea@&rfﬁﬂﬁéﬂc@t DS Elfti@ﬁﬁ}t‘gsaegattus norvegicus
erein [ on 0 i nt ended
p1.2-Glefaq st 1Rl SR e e DR A Bheading B0 acids 1.97
of an Sfagravidiad MINTS2 le[aﬂ&]stﬂlen'Eh,emddDNrAmedoahmg ahdd suppenfled- i n
galacto%’l&&%?e%r&%%?&!ﬂ?Eggf:}n?f ld }n%m ﬁlS&P{Orﬁ)lg X ac?]’*ﬁg amino %cidi 1-58 of an S.

ce a nore sol € pro
cerevisige RRED(NUdeleadgssoqiengs. Wite Published Patané Applcationro.

2006/0(55103‘?58‘ "d?scﬁﬁ@seﬁg&okwﬁﬁ p@oduémgemcﬁfa JRRN BRI li'n@§:{Héfj%1r(‘)Quce

he | nt ended nobde of "adm nistration_and t sol u

galactogyfaiethgl YEORFRHSIRAN o ecagbe 1150 ar PHER Np. Ao fte U Published
Patent Kﬁ;ﬁlcﬁﬁfnﬁé?lbb VE)0Q00q 8590, QUOlD/DfZB(?()ﬁQU 1?0053‘1_)%’0_‘8‘6 17.02004/0171826,
ondi n
2005035 AR Y RAPB Eln 05, SERSLLLED SOV ESY o,
[ 00115}raiBf RDRY &F maherhesedian thar lsabtsan foraptroduciegithe fucosylation
pathwaf) mﬁoﬁ tpS\Pﬁ'OQE ﬂ €1d Eggfqﬁfe{cﬁ)gfrrglﬁqlgi?ﬁ dg@ﬁql%%tr o fu%Bsylatlon

1 ons ons
pathwalap@émbbp% KSRsis ﬂt@s@d varuthe sestaigtipneazgme SEI tculanarlze the vector and

transforg®ldsby &l&@r%ia@ﬂatlgl;i grllt\ﬁllttl% hds@ straid QHB‘P@M? %eﬁ%ﬁ)‘é‘rrngiﬁ rc;ells are plated on
YPD cdptaihise oo Sl apyryeoibrepaad PR Bhos Y r#&@éiays Sibsgauently

several slointadre @ickel wed hnalSFitel fopfucesd tramyer @AY thic V- gl’ycai(stﬂIEPm A strain
transfor\f\nhédcvglrt]llle{ﬂ%rcggt%?lh ecgor bsllglﬂl,a eg%ﬁgé(? %{hl%har%farﬁ !f“g cl)rcr:r?ed with
pSHlO%Erwgieedetraimg flneogsavadefer 1sEj@slgma®dt\éSIﬂtﬁﬁit may be used

i ncl uq‘g 1051‘1’}; A8tEinE réskl%t1§garnt19d ?Lqecy%rf?%fn H01hdBlmed strains at

fructo n sy ru ucose

26°C ingfupb fswd& Yf‘éro S\ ?ﬁ mediyan(B coBpigiang ohklp yaas gxtract, 2%
contaln a buffer, such as citrate, sodium or potassium
phosphat e or other such bufE r known to those of skil
in the art at about neutral gH. Subsequent sterile
filtration of the solution followed by |yophilization
under standard conditions known to those of skill in
the art provides the desired formul ation. Cenerally,

the resultlng solutlon mnll be apportloned |nto V|als

- . T
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drug, and can thus affect the occurrence of side
(e.g., adverse) effects. [00127] Most controll ed

w0 2d08as®9f or mul ati ons are designed to initiallBRCT/Ebmagen2787
an anount of drug (active ingredient) that pronptly
produces the desired therapeutic effect, and gradually

t | | t f d t ’
peptondy 1 6k dopiiRluny Wi BpREF Bpfien BHOED: E5Rp Sy Bttt Bea 4 x 10-5%
biotin, afd Bétglywesnl aan geowtbrrdecﬂume Mhduattioh of prgeinlempressien istmerformed in 5
mL of B&Efe?edar'ngth EN ﬁlgh% W%ﬂ ‘%H:ﬂsti Jﬂ%‘%%ha&otf $hstead of

Hdg nust be re ease osage orn1at a rat
glycero} WeBM&Y! repl ace the anbunt of drug bei ng netabol i zed

and eR‘éE&hBﬁllaﬁtr PO RexpRAYed &5AREErel @80V RRSECKatd Bolumn

purlﬁecﬁmerlﬂlzeﬁgr fgttcﬁl C@’rocb (C"{\[Iatf1 étrgéll;i aéﬁ?.?lég \é86,p£&3 (2003) and Hamilton

et al. (ScempeBat,urd4 (EOOBY)TEBhe nesiileant pmtelﬁﬁsh:ﬁ’ral}ph& by SDYPAGE (Laemmli,

Nature Eﬁ%gb rqg%fogjjm}(ﬁs gfg &y gor m%}lagééltlo 1ﬁﬁ1g§:ogrﬁaesaleﬂ)§l]1 gF ucose is removed
by in vitmidigestie withionl Gsfucosidasn (SlgmaahtdahheStobnms; MQ)ureptment, as

recomﬂ%@é@ {Hfgq{lmggg&&,e | i posones, or other m)des of

mni’stration. In one enbodi nent, a pu ed
(see, Fopglyean anahsisctherglyRas aregelsated. fram P@zbyzwtment with

PNGasé- meml etBU qw@)dHe[huﬁin et%g ;(%9%37')48%1%@%(1@1)&%93 are2RHG LI by

I
MALDEFeferor atghe (RO s Beriaorar s Fcophimeichi srvetprps ogoi ef
(2003))aTotduantiwtethd rettine, araowr of fialok gleted elyeasepreysit, ate Maglybsidase F

release ?(‘::a%q a!ré“ltaﬁ%lBé‘%{?{ﬁ ?.r% O%IQPQHH{ gE rAIﬁ]aends zgae {) %Ie@hm etal.

I oner . O UI ri
(2003)) fhﬁ @etcp@ﬁageﬁf fugesydated and nom}ﬁsp@sxlgfeé gb@a@s is c@@gkmﬁlrby comparing

the pea%‘éh %FEavﬁ%@Eéﬁ@BéfQ&S&n‘a‘caf’@P AldoSidh&d-BRehease, vol. 2 ,

her control ] ed rel ease sy

1
bre dhgabEsalt ]‘r ap@pTodieasl insiate¥ Siieg] Bioduced essentially as
describe¥idbiol:b sHov&Biha( the 99)1}1 -préfheedeédoviebihdig FERID @BinpEiginghe

|
GalzGléﬁﬁgﬁgaﬁgﬁlcﬁpﬁcgiﬁl %15} pol )'ﬁ%l{rlf/ Fiﬁ’x'é tarllq-xg:élrshf)ws the results of a MALDI-
TOF anglysis of mezh‘@l)@an:umpi'lﬁ%ﬂ) ipoodueed podtsain ﬁfﬁHﬂSﬁll cethiods that the strain

produced! M—‘?gly'cﬁlhsz&ﬂnﬁi'i@e@ @al%bl@NtAdéMﬁg GlcNAcz(Fuc) GalpGlcNAcoMan3GlecNAc)

N-glycaﬁm ?ﬁ%gﬁﬁﬂ@"ﬁ %@%ﬁ%ﬂ%ﬁ@%@yy‘maaw&w the box.  Figure 4B,

which SH@\ltvé’ %oMnm rD[‘-gé)eff s@d ﬁVthE‘W % @in@ltog rgge r?zﬂﬂi?crea in control strain
il ] u s, si | oxanes,
YSH66 Giinid CO@%‘&BP?H‘@S %ﬁnar fhe SHerpraduced 4965 Hucosylated -
glycans lggupuigiol onbf Ge'aGé¢N>ACﬂMan3®10M%nd met hacrylic acid,
col | agen, cross-Iinked pol yvinyl al cohol and
cross-linked partially hydrolyzed pol yvinyl acetate,
that is surrounded by alXAMPLEDI yneric

Menbr g £; E\%asl‘ong lsbf@ih'@é*:%l@ of Bfﬂgtﬁﬁﬁlé %ﬁ) ?gl%telPs havin

Nana GG EREL ARG, comely e c st IV el Iyl ST B cctn

pSHlOMUBﬁ@QfBzch@%l K Erietiai caphbloIpesduc @@&n&ﬂbhwmg

NANA&HI?@C% e%(@f)%&g y%gﬁgywﬂ}%h*é% % e, g\{ecg)? 'pSH1022 containing the
genes encdodizigi then@npdﬁlemts alehe ficdoyyletien patbwpy cqybectnansfirared i®to the strain

YSH59P, QJJM@E Proldaes rheErd kbRl "N&NA%@aYﬁGl% Man3GlcNAcz N-glycans and
eplc | orohydrin rubbers, ethyl ené/vinyl al Coh

is dlsclo(ggcbm YiPe Provasipmal é\{npAlvatpm NQC@Q/&Q LHR8 myj Hgt]ndtﬂmcﬂt al. Science 313,

1441-1448"(PG6§ MEhe ra@@bmahew{nvme xirgﬁme_brﬁ g{&ggtt@sgmh ¥PRide

NANA%@?%@&&?%@@%@“‘M%@@% %ﬁl}'ﬁ?ﬂﬁ the outer polyneric
menbrane in a release rate controlling step. The
percentage of active ingredi gnt in such parentera
conpositions is highly depefident on the specific
nature thereof, as well as the needs of the patient.
5.5.7 Targeted Fornul ati ons [00129] The conpounds
provi ded herein, or pharnmaceutically acceptable
derlvatlves thereof ~may also be f or mul at ed to be

o,

Y o o o T
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foll owed by one or nore mai ntenance doses. In such
enbodi nents, the | oading dose can be, for instance,
W@bwat1 1992t o about 400 ng per day, or about 10BCT/US2008/002787
about 200 ng per day for one day to five weeks. The
| oadi ng dose can be followed by one or nore
g: 2: gﬁgﬁoglg)w CP(% éarowdelsrz]i gopl%re]t em%tﬁg:g%){ rntrog%%%t? ?nzsmes encoding the
sialylatigippathway, iterstraio YaS§tnod OQE@rm@e ber day, in one

e nbodi IgpeR feadif E FAREN R BOMb sé)ugg lﬁfﬂN%QngluléQmm Zoaflmerase/N -

i n anot her enbodi nent, between about about

acewlmWO#gllﬁ%klnﬁayGNEh Hy prpire N-esy e ieainate-9- P’aw%f‘owhw &), .
sapiens COMRGHIH ac2OntKBseRERS ol 8us Muﬁbuﬁﬁmlamtrﬂﬁmrter (CST), and amino

acids 40 P b e B s T e 33 e SResplversofvwar

and codorgopamizalicfpr P.\aksmtie exgpneseionl (ﬁtﬁﬁActahegembachﬂamﬁﬁlg)’ €khe resultant

synthetlgﬁ\lll\fl% %ﬁ %Sbﬁgg%g(]g(?gfgl%r glgerﬁg'd &itn_% a?rgxﬁdeoz ’Hpaf {f@t?iction sites,

cloned ipfp atshattlp/Ngetdrand B¢signatedh pG{,nYa@&j 3ﬁ"é P& andciA9, tgg)ectwely The synthetic

DNA foﬁ@ﬂiﬁeﬁér@t@@%tﬁ@ achbgye @cﬁ&gﬂewonssﬁté; @bﬁmﬁﬁﬁtgha&k QBctor, and
the activ redient in blood or serum of

deS'gnatﬁ%.P%?ﬁO niginectie DiPS: b S Mk ERPFEAFIpD pseis e vestors pOLY367, 366

and 369det cﬁigdﬁglﬂ &dthtﬁ&alﬁ@n&iﬁbbﬁmﬁlséip Cor3ian@1 H Ky f%?ghid Rhtd] Uﬁ]ﬁch are treated with
aval | a to thos | e on

T4 DNA p%o?/%nlleg%ﬁeﬁ% Fegjoxs siagle gﬁr?négveélrang% e l%éetqlu%rﬁgl, ﬁ%ﬁraggnents are subcloned

into the hestahpGLYRI % h1, and d6previowsty d:lg¢ste&ilvnthe’vmbd1dnﬁdtfer; the former, and Notl

and Pacisg)tr'ntﬂr?qét%p twR AR dat fwﬁ] FABRA! ;B’E)gfnpqu ?ﬁéjregﬁ{agtl \Qcﬂotss (PSH819

istered to achieve a st tate concentrat

containipgSkS B REMASeramPBTMARE casatiediniet byt Rashieaibiotn 60 pSHS24,
contalmﬂQQS@ irfORG Aveppdscch e @hs@&%ﬂanﬂ&po 53 hpéﬂd 3LBRRHD ¥stHetion sites; and

roma about i ng_doses
s e RS S0, S0 706, i Looihg foses L
generate3By Smbﬂﬂyﬁeddrﬁa’iﬁ fusdisto @fyeasb Q)Uillziﬂ@f)slgrﬁl e berBRIf)Be targeting region of
Mntl is Fxgélrp‘eg fm gae'{}glg leﬁlg go(gBWA CPOQ r%eras &ﬂ‘(‘)me%at, l\fag%io? c{NI) and the

ntenance
primers ‘é@ﬂntéxfer 3ald§pMadyres {HtCEohEENGEAGPATAGELEdETOT CIEr um

AGTAAQfAdX@r @aﬁﬂﬂ(ﬁm 3 o(SEE%I@W@Q@%&nd%Q @d&@@@?tCé@QQGMﬁGTTG

bout . rom about
TTCAG?@%V%@@CE@MSE? 89 N6v36)4 rﬁSRﬁétP‘tebi)nTméitlﬁ%‘t%d are: 94°C for
3 minute30NdyRies d4°at foP3D REordh S 5S@ R 20Q8FAN) 8890BK%r Daiked8atades; 68°C for 5

mmutessl %yclteh%aggfglpaéts t’/r4 &)I froa%rsﬁalé gntgl_—e[lwsgdﬁp %ﬁtagg % restlglgt?c?nt sites is
subcloneglay$ramé 5’ thahscodan-optivhiasd ST, Sraddysthe SeavaiSHSS 1.08ubSequently this vector
is dlgestggj\gﬁlbﬁlotl Lﬁi f%%gex%ﬂp g (il I3E%;H gmeﬁdggn&llrﬁ{né f’% b?q’us%n Erjgﬁfd \aflth T4

g¢ I c or ther utic
DNA pomrftsmn lﬁmeﬁtmtamﬁéwﬁhpreb@re%bsp@g@nemwv Natl ahdsﬁsql and treated

with T4 DR@Spolym&a¥, TRe A3YiBint eéc%,yéntaﬁl McSST Kiday § PpiﬁFﬁ@MprTEFtt

45 days, .2 nonths, s, 3 nonths,
cassette ﬁﬂﬂ?ﬁéy Se/bisitie °“I e ésrqeéﬁgﬁat%‘%b%ﬁ provi ded her e| n
are uniyeast @;&ﬁ@&ﬁn @emmrplssnsmg cantammgaun gast&)r is @APDH promoter and S.

ti her
cerevzszz%lw gnesu%l%ron t?r}énrmag ﬁ?s s“ﬂ?g? 18 gra dew t#; E ia §Fréome c%wnstream of
the Trp2d8YG rThedb K nfrapteai éncading/the PMNA- @Wtewmssmmaeums esgisetl fiwm
pGLY37§QJ%1‘i16%SrQ§3§ct§)9 gpfylm%% alji(psuﬂaﬁgrpedrmto p§ ?3?3 glg%%e'a‘gwl%rthé'&me enzyme.

t t
The resujtpg vegipn in %gla\é]@e’ﬁslgwgr@ﬁ"l[ ans GARH eiére%?o%f@sse% aresghignedyig | the same
directionlwas, d%ﬁ@nate'ﬁqgm% 19¥3eqiBntBCihis\WBcthig BREIEMNvith B ¢ triéBibh enzymes Nor

¢an b repared accordi t o techni ques
and Pacl?aaﬁq T Sap o EEBE Slepyid Y ThENA RO e i hisdingarized
of nanufacture [00141] The conpounds or
pharmaceutical ly acceptablez?erlvatlves can be
packaged as articles of manutracture containing
packagi ng material, a conpound or pharmaceutically
accept abl e derivative thereof provi ded herein, which
is used for treatnment, prevention or anelioration of
one or nore synptons aSSOCIated mnth Ilver dlsease

e I e " o o



10

15

20

25

30

35

forth, and repeating this sequential adm nistration,
i.e., the cycle in order to reduce the devel opnent of
wo e®Batanre to one of the agents, to avoid or PEOHUSM08/002787
the side effects of one of the agents, and/or to
i mprove the efficacy of the treatnent [00151] In
nbodi ed here d
construccf etﬁ ? gﬁggr %r{qenlt nF&N%rﬁsﬁlf‘% er P Q&\%‘égéﬁg geﬁ{on W &%s f]and%pal, and
treated \el?t}a"ﬁﬁp D&A polyreermraltq resnpoh siagle atrandromerharigs, iasubelpueh céhiavedtor is
designat}% F@H@Sa S‘ilb.{éguénﬂg' 8y %cto? %J]%ésggtwltth%cp WQ'HEH tﬁ%rZO'/V Kg @’gcl fragment

el n can er wt er a
of pSHSdP{ﬁrP%pengathe P%%%‘ge@r%eﬂeﬁasﬁet&ewaﬁuhcfonscrae evv@reter produced in which the

PMA- spsiénprusﬁbleeaegtu@timrgrre&ﬁ thegd}fpgﬁ‘ié%ﬁ&llt@uonttb ﬂlem eR$TEdSIA cassette, is
red . a

e adam e
deﬁ%ﬂﬂ@@ﬂﬂéﬁo Aty ?trsearﬁr/ ?féﬂa&aﬂﬁf lscr?ﬁrcs? Jh ’%gf Bt ecrswgttr%?e“ Kb URAS
fragmenlk from\pSHS30 fisinpaXrodalid lephatieg @ dvititthd he Kﬁéfﬁgméntl’mHISMMn pSH842

ldlgesteds WH}UtIhg saqnee e%gyrp{]eg Ie’lsht G iltan ‘%‘%{gbr‘%‘n %Vri]ltlclth){h C)?IB‘? %ﬂ}nlﬁ 41%189 i Pthe same

ro esire I C Or ro
d1rectloleasf(élﬁPDH}C\i/NTg EPIESHIon quissgmls dQsiwatgd) [fpi@&ﬂﬁ)d SSbggguq;idﬂ, this vector is
dlgestedherhemnmdmez BRE %gma&tfrorrﬁps@e@m gere%rb& did8iidn vt BHAHI and Bgi,

tines which over second _actrve agent can
contalmbethsﬁﬁl’rﬁ%?é? E¥pression rca%Séqtey is subelensg- Appresor eneetqdp fypvhich the newly

introduced Qxﬂ%ﬁsr@ﬂ EaSSéﬂetlﬁ&ﬁeﬁtd%&Mh the o‘pBos@tE ReéctoAROME GAHDIH-GNFEcassette, is

rovr erein is admnistere
designaOTK P ey i D Bioveson ST AOT B GRS Fi-Sbtfigesed with S
from pSHEPI arel sabydarted iftQ PAIFT]2 digested wiithitine sanib edizyren ﬂhe védng generated, in
which th%olwgaspertt? oqggtan-:gru? {hlg ?@o 1t% Hf C?glg: ? e %% ecg;sette, is
admnistered In a Cyc ess than a
designatp@pfd926about once every two weeks, about once every 10

days Qe §th926 QBQ6r i@.\t&&lyforﬁsdr int&8aif WH I AW HEH B rtmezlecapable of
SL[I I OV, erein an
producipfu B4 Ayt R G P PR SR T b o

every cycle, about 1 hour every cycl e, about 45

m nutes every cycle. §5§&§éﬁ§5 gan conprise at |east
1 week of rest, at |east 5 rest, at |east 3
meeksAofwhesﬂwnﬁheuamnmeﬂﬂobfpy@m@@gadnumnBEEQéuvmg

NANAj(GQQGMzMaﬂw@bA@Q(m) Nygqy@srs cAPhEma® b ttadubin@fhe vector
bout to about 10 cycles, and nore typically from

pSH1 0%@& a Qw{ltﬂ Raséarts Braisyeansble qfpnadsming hyngasy RO having
NANA 264 9Gl it M am@ittNAsD MaglyomsofF ok bearsplepveage pSHI®P?2 kkentaining the

genes e{%&e fexggta d c%r?lggé’en szoafgtg]9 Eucsoté}r/lgél OBg’tg a% %ebeiggrgr at e%fg% a strain that
is capabjiegEproducingglycoprsteis kaving ApGal76 c@h@@_M@xsrﬁinNﬁsz N-glycans,
such as g{ralﬁ W%ﬁdls&gsaﬁt g?{%ﬁﬂgg g{) Jr;]'ig %Ic%enc% Q%r glgfgg %‘429 §%006g gr YSH661
of Exanmle a[ggmpngmgéhmrg@gy sneqsiang thegtalﬁ@tgm pathway enzymps but replacing the

DNA erﬁ;@afn rafEPORAH DN AGRIOIRR the hitha@BPY. Thd Prath Wﬁﬂh%n produce

human @ﬁ@&l&v e ARG G RAeR A KB Aearid Mty or o'

concuwWHiltthy piegerdt ip@intientis déscbed hdﬁéih\mdﬂr’ék‘eréﬂ&eta ibistrated

.t he sec dm.ni.st ered rate et .
embodidfis i SE61FH e S dp G PRTlh B PR R BB TRBELIYS: dhogebevine
ordinarhskikimtheaant andraccess g tHeateaokings hietedn Mald: oswdgmae pyditiagd mhodifications

n
and et o g T b, R At Eftcq only by
thecmn@&%“ﬁ@e@hﬁﬁﬁ1stered once every two weeks or once every
three weeks. In other words, the dosing reginens are
carried out concurrently even if the therapeutics are
not adm ni stered sinultaneously or during the sane
day. [00155] The second agent can act additively or
synergistically with the cog?ound provi ded herein. In
one enbodi nent, the conmpound” provi ded herein is
adm ni stered concurrently with one or nore second
agents in the sane pharnmaceutical conposition. In
anot her enbodi ment, a conmpound provi ded herein is
adnrnlstered concurrentlymnth one or nore second
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Letters 421, 217-220; TakeshitaN. et al. Analytical
Bi ochem stry, 1997, 247, 242- 246; [00165] A
WEhb@samobz enequi none possessing activity agai nBCT/US2008/002787
protease in a SDSPAGE and aut or adi ography assay
isolated fromthe fernentation culture broth of
Streptonyces sp., Sch 6 et al.
Tetrahedron Letters, %&%9 7232) and Sch
351633, isol ated from the fungus Penicillium
eof ul vum whi ch denonstrates activity in a
SEQIDscdl)?ttl [lation proximty assay (Chu M et al.
DNA  Bj oorgani ¢ and Medicinal Chemistry Letters 9,
Homo S;@g@ 1952) [00166] Helicase inhibitors (Diana G D. et
Compounds, conpositions and nethods for treatnent
GDPM&?HOﬁ%ﬁ%tlefﬂtataée@GN@)s Pat. No. 5,633,358; Diana G D. et
ATGGEACACECRECGHANCGET Gt CHEEGATREGBGETETGHGGACGGCGAGATGGGCA

) TN AT OGO L e

TTCCTPOITYOERYGAAA GOIITA TIGAGGAACGAFTGCHR KT GTACGGCAGTCRAGITGATTTAATAC

GGGTC@&A’P’?{;A@ 3"&@ 2 M%‘%‘?? @nc%oﬁ%&/&@gﬁ f\ﬂE&Ar%i?CATGAAGTTG

CACTATSH3GAT, TC&@@G@%@TA(F@m@@ITGEGMF%TMQMWAAGCCCAC
AGAG@?@?ﬁCﬁRCCTTG@IA%CG@&GH@@Q\@F&AAART?T&@TTTQABMC&CTGAGTACA

based antivirals rna- 034 and

CTOCACH BRI bREABIAGT RS O AGRT ABSACTTOTGGCCTT
ATCAAMYORITTAAE0TANACORAZHAST QARG R AG TOMA I TR GBGEAAAGTGCAGGAAAT

scocBRANGENGAR S FOOELEEORES L ORI B RBRR s aacrcrare

CCTATE GG HIEIIGFGAAS TEEGGIGRGGEGEATAAT ATE THRECAGTGAACGGCATTCTCT

TCAATQ%’CBQ?A@@cééﬁb%d&@@ég?yﬁcﬂ‘%%ﬁ O%GA?T&;[%{SG%C%GTCAGTA

GCT t%@%T@%caACaﬁﬁMT@m’r TARGGRNAATET@GA TGCCAAACGAGA
TTGGGHECARECC RLELAT TATA TEG A0 GE TROH TG TREA POTPECABA ATKOATGAGCCG

oo e o PR R A bR Eacasnten

CTTGCRIOASITOIGryA AABEAT TR G TAEGAAETIAAACAATOA AAKT GAAGTSGIHCAGATGT

AATRIBR IR BT AL U ARERDASH EraccEalBlanmarac
ACTTTQ&G@M%@AGPGGBMCKAJAAY?A@AA@CTGAMGMG@ﬁ@CGGGTCGC
TTTCGIA'TG% GERE
&3 @@‘9@1)1%[ og’g}%‘ﬁﬂm boz;e/%é:Gtwsuckﬁé?s@ﬂh%‘thA%GéKcAAAcccc

AAT W@%ase resistant ribozymes (Maccjak, D. J . et al,

Hepat ol ogy 1999, 30, abstract 995) and t hose di scl osed

in US. Patent No. 6,043,077 to Barber et al, and U. S.

Pat ent Nos. 5,869,253 and 5,610,054 to Draper et al;
SEQIDAMY2[ 00172] Nucl eosi de anal ogs described in
Protein | Nt €rnational Publication Nos. WO 01/90121 and WO

01/92282; WO 01/32153; WO 01/60315; WD 02/057425; WO
Homo sgppn057287: WO 02/ 18404; WO 01/ 79246; WO 02/ 32920 and

GDP-MMRo QAR Rse (REKHI N US patents and patent

cat S d| scl osing the use of nucl eosi de ana
AP G GGG SRR LI R g A ssPNTGRy
EHLYKWPQUHIEGNMIIETY GSLTDRO2L Y RAINFA/ KPEE I8 SR GAQSHIK KPDL ABY TADVDGV

arurs Sy 258,y REGEA 4560 T S AP LROAOER e e

AYNLF8 VoGILFSHESRR IGANE Y TREISRTGA BONIQTQIECES.GNIOBARBROWGHAKDY VEAM
mm@@%ﬁﬁ%@&@%@%@% t KNHJEVGE{%%@KVHVTVDLK

Publ 1 cati on Uni versit

YYRPTEKPFW@@CT%AKMM%R}%Y@B@E%%EWWYS IeMRtTM’Na\se of

certain 2'-fluoronucleosides to treat HCV. [00174]

O her m scel | aneous conpoun i ncl udi ng

1- am no- al kyl cycl ohexanes (U'S. Patent No. 6,034,134

to Gold et al), alkyl lipids (U S. Pat. No. 5,922,757

to Chojkier et al), vitamn E and other anti oxi dants

(U.S. Pat. No. 5,922,757 to Choj kier et al), squal ene,

amant adi ne, b|Ie aC| ds (U S. Pat No 5, 846 964 to

_________
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adm nistered in conbination or alternation with an
anti-hepatitis C virus vaccine, such as T&4040,
w@e0BRPROTM Cd - 5005, HCV/ MF59, GVI OGO, | C41 oPCT/US2008/002787
INNOO O (El). [00183] In one enbodi ment, one or nore
conmpounds provi ded herein can be admnistered in
conbi nation or alternation with an anti-hepatitis C
vi rus nonocl onal antibody, such as AB68 or XTL-6865
(formerly HepX-C); or an anti-hepatitis C virus
SEQ ID yclonal antibody, such as cicavir. [00184] In one
enbodi nent, one or nore conpounds provided herein can
DNA  pe adnministered in combination or alternation with an
Homo s&did - hepatitis C virus i munonodul ator, such as
adaxi n(r) (thymal fasin), NOV-205 or | uf ani de.
GDP-ket%%févsrl S%-ﬁ@mm%@PﬁéﬁO:deswe-gag%ct%s-r%letawsmgtem
ATGGAIGNACedCASGE AT CEAT GEeGaATTITAGIIGRIC AGGCOGRU TTAIGEHC DEGTAGGCA

| ChGGE ot :
maacRUBABR AL KB SRR S Blathgnergoararar
CTCCTSIHA\GARIGPEGATCHEAUIGSEATA GCREAIBYIIGOGLCEOT BT TEAGAAGGTCC
AACC@&%&%%%@%%??%%ﬁtg ?GANA975,(%VI-4O65, égé?%ﬁ%%ﬁgéATATCAAATAC
AATTT@%QTJ&T@C?A%M&W ARAGHTEEAEATMARGCACARCRTECTGSABRIOGCCTTTGA

GGTGAAGHESCOERR GEERIIG EFEITE0e T GICEAOEH THA RIM TR T@AE SAGACGACCT

acceafirGFRafERETAR i N S FOPER R b a e bR bpgaoTactes

TATGCOA AGA GG ADTCATCGA METECAGAA CATEHGEESTACTTECAGTAGIACSE@ATGCACCT

reacctiie o le paepsty et amsiy R Dcancatae
CACGTEE TS TGIEATEABECARAASTGTCRAYCHEGE CAAA GGAGRSIGAAGGCCCTGAC

GGTGTGUHRSEACRGERA LR G QRBEEAGHATR A BACTOE CTE AT EEGAYCCAGCTCT
nisterin t he COfT'pOUI’]d in conbi nati on or

TTATCR G R AP A TACORIGHRG AR A TR FECTOCaTaGaCGAGGAA
GATGATUTOTCEA TCARBGATH ¢ AGt CGAGGESG BGATGGAEIT CADGBACITCCATGGGG

r - C Lacipl u t LV
Aot T T AR R AL R G Al BB Reli oo apbpBERE  AGH acacean
GCTGASHAET ACCDECCRE ANTTG CEHIT THA CACECETUCAA GEIUSHGCGGTGAAGGAGACCT
GTGCT?@%{T@UT%@A&&*E&@%@C%G(E@@Fﬁ@ihd#hgener al,

conmbi nation therapy is typically preferred over

al ternation therapy because it induces nmultiple

si mul t aneous stresses on the virus. [00187] The

anti-hepatitis B viral activity of the conpounds
SEQIDBV%%Ided herei n, can be enhanced by adm ni stering two
Protein or nore of these conpounds in conbination or
Homosgh%ernation. Al ternatively, for exanple, one or nore

ébnpounds provi ded herein can be adm nistered in
GDP-kewaiebxynmennope-epimerhseéGNBketordeniyt grlagtoge-oadnetrseK A ymotein)

MGEPQ@%&\&R}E%@Hﬁ%M{WQ%AGLWDWF%EKﬁ@L{FDTAQTRALFEKVQP
ci s-2-hydroxynet hyl -5-(5-fl uor ocyt osi n-1 - %V ., 3-

THVIHIAAMY LR UKV DN LS AREN GAR K VS E ST G PDKTTYPID
ETMIHKNOPPHNINPGY 5 ¢ AKRMIDRINKA FFGQY), see WO 92/ 14743); the

=) - r
vaere g I e Ry (G B Vi A S ORALTV SR GNRRRQRIYSLDLAQ
LFIWVI(BAYYEVBPHILS VGBEDIE U S Bk AVV EAMDIHG EGFFDEBK SRGQFKKTASNSKLR

i ' 5,444,063 and 5, 684, 010;

TYLPD@ﬁﬁﬁﬁégﬁygﬁgé%§gﬂ§¥§E S such as

b- D- di oxol anyl guani ne (DXG,

b- D- di oxol anyl - 2, 6- di am nopuri ne (DAPD), and

b- D- di oxol anyl -6- chl oropurine (ACP), L-FDDC
SEQ[D?%X?Iuoro-3'-thia-2‘,3 | - di deoxycyti di ne),

L-enantionmers of 3'-fluoro-nodified

.beta.-2‘-deoxyribonucleosig 5'-tri phosphates,

carbovir, interferon, penci€tlovir and fanticlovir,

L- FMAU, fanticlovir, penciclovir, BMS- 200475, bis pom

PMEA (adefovir, dipivoxil); |obucavir, ganciclovir,

ri bavarin, INTM 191, VX-950 ( telaprevir), or any

ot her conpound that exhibits an EC50 of | ess than 15

"~ O~ A o
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was conducted as descri bed by Pietschmann, T. et al.

supra. [00199] The effects of RO 113-0830 at six
whadoBALE2 concentrations, each in quadrupli catBCTESm®08/002787
exam ned in the HCV RNA replicon antiviral evaluation
assay. Human interferon al pha-2b was included in each
DNA Fun as a positive control conpound. Subconfl uent

cultures of the ET line were plated out into 96-wel |

Homo sgpiait es t hat were dedicated for the anal ysis of cel
Hummlﬁ%ﬁqg&éeﬁ&%BQ&QXiCity) or antiviral activity and the

s were added to the appropriate wells
ATGARA GG Th B A TOC AP AT R F G BETAGRIGOGCCTCAG

ACCCHIOTIAC ARG GORGIAMRRt A KEW G ¢ RRGCEOT TN 8l GGG ORTTGCAGAT

e T A R L R T

GCTGGMAGGGGG@”EG@GTGSZGWA(BQE@CRCATE&‘ TEGICACCTTCTACCAGTGCCTGGT

GAccq%cc‘fé‘Fé A88(}&EH‘&d(ﬁ&!d&%%éf@g@éfgé&iﬁ&%mmmcr

concen ra |on ecr easi n
TCCCCARE TRB I (I @4 ECVEAGEISIOGCCEOLECET CLAIG(e CGRGECGGTGGTCTTC

ATCGG‘c@iﬂl&?@&é@f@%@%@%@é&@ﬁ:&@?ﬁég O%E?WCCTTCTACAATGT

I catl on achl evi n

GGGCC%C%AE%GH@ i §ﬁA&GWCWﬁW GREACETOCHTGCTCAAGCAGACCA
CCTCCTYCTATSOOANGATTACU BGRSSEX TOAT CANGGGHBE T TE6CTTGGTGTGGACC

oond R BB TR QU L e cdfoacraccer

CTGTGE ETCaIOT CANGETORTC FACROCATE A AGGDGATHLCEGER-(HT@GACGGCAGCATCT

GGCGdcﬂ‘a&E&fhﬁg{ﬁﬂ%?&ﬂ'@\ﬁ%@é&?’r'f:cﬁ?b'r&%frb%‘igﬁ‘gcﬁ‘i‘?fﬁCCTGCTGc
TCGGGRAGRTEARPESCTRCHTIGA GG LG GABCBRCRSAH T GOU0AET TEREGGGGATG

ATGAd@?dTQ}IC\ﬁlt‘.‘é@rGGbC?gEFgGG@WGd@A@G@tTA@b@GQ@A@GK@?‘G@R@%TCAAGTT

caceadygaiaal SRR A it eaRbEcca AN G eC IS cragameTaCTG
GCCGTGBIICT AICIA (G Gax 65.A Cohreas ageTarted ChGIct GGAEG AGCAABN BSATGGTGCT

GaaC R R TP R AR GO A AT P ARG ARAGERCO0AGGAG

CCCAGCRCEANISRACAGLHAGKAGABCBC CHETGHGGORGEFGA day .
Hepat ocyt e apoptosis was quantified by the TUNEL assay
and i nmunof | uorescence for activated caspases 3/7.
Li ver injury was assessed by hi stopat hol ogy, and
SEQID &t i fication of bile infarcts. Hepatic fibrosis was
. assessed by Sirius red staining and quantitative
Protein .y bhomet ry. Real -ti mepol ynerase chain reaction (PCR)
Homo sapts®@ used to nmeasure nRNA transcripts for coll agen
nd_ al pha-snmooth nuscle actin. [00202]
Humm}%ﬁkﬁn%“&”%i ga s of BDL, wild type mce treated with
Nﬂﬂ%AHH5R§B®J@E$®TE@%EH§¥%%¥%&N@EE&EkﬂRAkQﬁN&%¥§LYVWVTSNEEVFLNKYLLDS

PsLRLI?MF@T@Y@@LGTﬁﬁﬁéﬁéﬁgAL[&A“C%%J@@\%@’#SZRLM%\FAH@VLPLSVVFIGMITFN
Eﬂ/oc tes §£ <0. OlL as co ared to animals treated

NLCLKYY O ARV VGRIET BV XY L SY bk KOS ESRY Aok TGRIBICT WY ENOOEGABGTLS

WLGTVIRGMD ABIDIC V1IN T Y T & VAUPAIVED S 1w retatk FYAN NwW SUA CRFLIPL 3.1 L 983D QALRDFAQ

asaufpR3nTPEET AR B ral SR PPk A S AV R ggecsrw

WTSNMA4PRGGESAY ANS\CRG WIEMEK KT PEERSRKBSRKEAMGNSCl e actin, a
mar ker for stellate cell activation, and coll agen
were increased 6- and 8-fold in 14- day BDL mce as
conpared to sham operated controls. The nRNA for these

SEQID Nbanscripts were reduced by >60%in RO 113-0830 vs.
vehicle-treated BDL animals. Sirius red staining of

DNA hepati c col |l agen was al so reduced 3-fold in BDL wt
mce treated with RO 113-0830. Finally, overall aninal
survival follow ng 14 days zg BDL was al so
significantly enhanced in the group receiving active
drug (p<0.05). These data denonstrate that, in certain
enbodi ments, liver injury and hepatic fibrosis are
reduced upon treatnent with the MW inhibitor RO
113-0830 [00203] The enbodlnents descrlbed above are
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(1) Field of the Invention The present invention
relates to the field of glycobiology, and in
w@20osiicobar to nmet hods for genetically engi neePCTyS1v0$002787
cells that | ack an endogenous pathway for fucosylating
I V-gl ycans of glycoproteins to be able to produce
jcoproteins with fucosylated -glycans. (2)

Homosﬁéycrlptlon of Related Art Therapeutic proteins
alpha 1,p ficonydiespsfernse (hEeT8)n hunans that are gl ycosyl at ed

ATGCC@M&?’G@@E?G@Q’T@C@&GW?P’TQ'r&t@?&)&'T%ﬁ*TTI?@mGGACCTTG

eous to

CTGTTE R A B TOGTOA T RO SRR GABAAT AR COTCRTRA AT ICTAGCCGAGA
ACTGTUCNATHA DEOT GOEA BRGNS AL CGeY TARAATNACAGANTGANG ACYTGAGGCGA

oo OEREr LRSS AA SR ol RS o Bk ecryracaancac

TACGCEIHAMAIGHSG 4 GOA GERAIGII TA AGHEC A 6ATI AA GRS ATTGAA AATETACAAGAAACA

GACCA@%&A&@EETH%% bﬁfrcﬂt%ﬂt&ﬁtéd QREGN %Q%@(;@%Q’E?‘GAAAATGGAGCT

ease i C nanlpu atron
AAAGAHSHER TEBG\@BM:A (TG ANFERA S G AR TRAAHEANETIAGAAGGAAATG

AAcTC@A)AA@&cAi’@GbAbVAmﬁt‘@ﬁﬁrm%@?TX@E}A@AYTC(EX?E’%IAWTATAATG

Ao A A B RO R A T GG A O T GA TT OB A AAAGAGGCCA
AAGATUTIA @XGAALTFGGUTE ASRTGEA GAR TAKCA TABCTECA GAA TOMOMEAMEGACTGCAG

cmo&%%%@%f%Fét‘%%%ﬁg@ﬁa{i@@g@%ﬁﬁc@ﬁrGTCAGCTCCATC

ATGTG@@QRﬂGﬁﬁcTmﬁﬁiﬁﬁﬁEGCAﬁAﬁﬁGGﬁﬂ¢@A@€@A@ﬂﬁﬂ?ﬂAKCTEﬁﬁMATCTCAG
AATTGH@dUﬁﬁI%A@%@@ %Wt‘éd&&éﬁ %T%tﬁ*l‘lﬂdc%cék%ﬁ&ﬁb‘téﬂ'cﬁxmmcm
ex unan-11 Ke

roteli n have

AGACAGH eGP AT BRCA ST CEACAGT T@h@ﬁ@%ﬁGMQ%CMAAATGTTCAA
GTGGt@G@\M}thﬂ@l‘tﬁAﬁT@M@A@dT@mmm@?(bcﬁ@«tJ@Afr@trACCCTTGGCTGTA

cenc et ASR T DRI LR TG b aLEF b pgraTsoTacaTaTC

TCAGTaNGraA AeaIAGT TG ATCE@RAOPAEAGCUBRS GETAGAG AANGANATAGAAGAAGCC

AcCAA%AA%?ﬁ&eﬁﬁ@&x&’At‘E&}%TﬂfFé&A% ﬁ%%f@A@&@%REAGACAAAG

ar e
TGOGARCGAfIMNOCYCEETTCEATE AT GA M &6 TOC AT GCARGETGAAGAACATTTT

CAGcT(t@"r@&ttAbGcQaRE‘AA*Pbl:ﬁsl@WA@A%AAQA@AG%‘%%T@%G&%I@AGATGACC

t t t t. Prot
crTeT B AR GO G RA S ACAAMS ARG CAATIT AT FFA T AGTGATAACTCT
ATTTCOTGGTOAGICTGRTAECTG@AC AR TRGATESSASAGAR A2 AT CEREGAGTGATCCT

coam AR AR AR LN B R e A ceacrcrancs

AGTTGECETATGANATNA TREC A AACAOTA CATATEGA TBYCIDE TGCAIAASIT TRCATTCTTTAGA

TGACA@ES?{&E@“?@?}‘%&@SG@?@AM mig{tf&acgﬁécﬁﬁc%&x YJI‘:(TC%’I?IK’I‘{/S{%CTCACCAAC

CCCGAéGi@ ATGARS TTCERATIRHAACE BAGHE AT IGHT HIG TGHOGCRGGAAATCAT

TGGGA?@@emst@mﬁb@aGTGll*@ﬁ%f&t%@&AAW&@@A&'@A@@%C@WATCCCTCCTA
rowt 0 he cu

rom se the in
canacl Bt AER AT AA Ca S TR e B AT ERABAGRETHAGAAATAA
t herapeutic protein product unfit for its intended
use. Furthernore, many cell culture processes require
the use of conpl ex, tenperature-sensitive,
SEQ ID N@%8mal - deri ved growt h nedi a conponents, which may
carry pathogens such as bovi ne spongi f orm
encephal opat hy(BSE) prions. Such pathogens are
Homo sagjapfj cult to detect and/or difficult to remove or
alpha 1,65fu€dsy rakeridet(aLitg) conpr om si ng the growth nmedium 1In
any case, use of animal cells to produce therapeutic
proteins necessitates costly quality controls to
assure product safety. Recently, it has been shown
t hat | ower eukaryotes, part*&ularly yeast, can be
genetically nodified so that” they express proteins
havi ng conpl ex N-glycosylation patterns that are
human-1i ke or humani zed. Such genetically nodified
| ower eukaryotes can be achieved by elimnating
selected endogenous glycosylatlon enzymes that are

Protein
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G cNAcMan5d cNAc2 gl ycoformis produced. In further

aspects, the above host cell further includes a
worenosiogase |1 catalytic domain fused to a cePdTIUS2008/002787

targeting signal peptide not normally associated with

the catalytic domain and sel ected to target

e BOIRAY ARy L By S 5o L AR oL

AEsLRﬂaicamQ@MG@VW@EEQMWWQMGKMIQRRMENGM@LWFF

t
oo ol SO
RRITY L QNBKBESKAKKL VO INH s GEREHHV Y GEMEbYS SORFLILESANWRYATGGW
ETVFRPVSERETDRBGISI@RWBGEVRIAONT & W%ter\asﬁ}tﬂmL)AtmDLADRLVRVH

T S S i hak ARG IR B pprrevaay

HVEE}EQIMWQUWLH DNRSLLKHAKTKIY@MHFHSBNSBSWSAGEHSNRYTENSLR

GVH“D%g:g“nS 6253 sage o h e r@%%%@ﬁ%ﬁfﬁA?ﬁ&@%&ﬁ%{)?Wﬁé@W%}m QIAIYAHQ
PRTADERMEFGHGENGVH WP $t G NBKLGRE GRYPS YKMREKIETVKYPTYPEAEK
reconbi nant gl ycoprotein conprising a fucosyl ated
G cNAc2Man3d cNAc2 gl ycoformis produced. In further
aspects, the above host cell further includes a
SEQ IDGab:act ose transferase || catalytic domain fused to a
DNA cellular targeting signal peptide not normally
associated with the catal ytic domain and selected to
Rat target Gal actose transferase Il activity to the ER or

R1€ ) XoJ t he host cell; whereby, upon
Ahmalgggg%ﬁgﬁggggﬁgﬁpgﬁ%nbinant gl ycoprotein through the ER

ATGCHIC@TgP AP paATHICGT WHICEREGHAIT ATBOTCAT TICdda G4 HGGGGGACCTTG

TTGTT@*rx@Q@A@kﬁ@t}”P‘@N’PﬁéGWc@AfG)ﬂ%&/f@&@éACCCTGATCACTCTAGCAGAGA
cNAcZNhnSG cNAcZ éco ormis produced

ACTCTEGAAA T Hs R ao R R AR CAMGARBEGAGGCGA
ATGG@@&@TM@M@G%&&@@&E@A&GCCWGAG@B@GGG@(E}GCTACGGGAAGAG \

recatEfaginnacARER TP GRPEM AR AT BnatTragaacanaca

AGCCAGKAHLTGEITaMNBOGINSAGLATEAdCIAACTYT TAAGHA GER GBAGHGHAAATGGAGCT

T P LSt Hncorntc
AACT%%@M@:AM@%%M CETTTTEGATES GvPeGﬁC@M@ GTGTATCATG
AccGA@I@MM@MC@%MG@W@%M@@A&GM@M@@@@&M@AGAGGCCA

rm.i oduced. Transformin hos
anoa B AR oM AR R B R BTt B acaacTacac
CAAA(EIWAAG@TGG]@F@DSACAG 02 AJIA AGEGOTYTOpOTNGIGG TRECORACTCCATC

ACGTR ‘Eﬁ‘bl‘f‘?&Af@K’P’féé?ﬁl B gLHtA%dé ﬁéﬁ%ﬁ?&%lﬁ%ﬂ%ﬁ&hﬂ%(}

ycotorm conprisin one can a
AATTGQQQ@EPOT GWEGGTG@TQWQA&T 6T Tda M@T@Wﬁé GASIACATGCAC

AGACA@MT@@@ci*c@bék@'rG@/A@/(cfbéWﬁ@@ﬁdpmd"ﬁd}&!&T@}ACAAAAﬁTATTCAA

m nant corormco ' SEes desired fUCOS_ly
GTGG @%%EG?C%%E%EA%QW HeA SRt PP I It GFACTGGCTGTT
CCAGAESACETTGC ARG ATEGATIC GT A AGRAGRCEITUGTCWEOE TQUAGAG TIRS TGGGTGTC

ceaariEBf R E PRIGRTICREF e et T CaA Ak TAb KA Gancee

ACCAAISAABETTGGENTCAA ATN BCQeGTEAT TGCAMTEICATGICAGACGEACAGACAAAG

TGGGWAG@%@om r«]ﬂatﬁfp‘q@hﬁi @?@éﬂhd fA%Af@éT?E%&ﬁ@}g‘r’]f‘%fK&GAACATTTT

orm nma resen

CAGCTZ %GWW%MI@CMW%AéAm&GTM AR BELTATEGATGACC
CTGcT@?G@?M‘\AG%Qa\@@éAﬁQdK&&AR@ﬁ%@ﬁbCA%@rmﬁbRRTﬁMTAGTGATAACTCT

rcent reater_than t
ATTTCR e e G AR GRS R TACAE RS R RO B HspGaCaTGATCCT
t he predom nant N—glycoforn1|s a desired fucosyl ated
N-gl ycoformand is present_ég_an anount of greater
than 25 nol e percent; great than 35 nol e percent;
greater than 50 nole percent; greater than 60 nole
percent; or greater than 75 nole percent of the total
nunber of N-glycans. Thus, are provided host cells for
produci ng gl ycoprotein conpositions conprising a

o,
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exanpl e, ribosonme binding sites); sequences that
enhance protein stability; and when desired, sequences

W0 b@s/1ebmnce protein secretion. The nature of PGIIUR2008/002787
control sequences differs dependi ng upon the host
organi sm in prokaryotes, such control sequences

GGAT@F@?Aé‘JrJrYCT@ﬁ'EF@EG{%E‘}@A Todt <8{’<‘ng E*r?ﬂiref’%?%&SAGGTCTGTCG

transcr ern1n i on ‘Seq
GGTTGQS'HP‘P{ME@&@GMA@@TW@WG@EGM GO A BACETCCACTCTTTAGA

TGACM@MTﬁﬁG@R@@@M#@@é@A@Aﬁ AT?G@@@???A‘WCTCACAAAC

for expression can SO I Nnc tiona

CTCGANES N 1éT %&@M@TM@%EG{}? TG FTGGCTGGAAACCA
TTGGC@Q@@TE&TT@HQ&AGWA@MAA@M@GMAMA@AGGCTTATATCCCTCCT

ACM&&%@% B ER O R AR ra PR Af A TG e acTOARAAATA

‘expression systenf or sinply "host cell"), as used
herein, is intended to refer to a cell into which a
reconbi nant vector has been introduced. It should be
understood that such terns are intended to refer not

SEQID@@jy@to the particular subject cell but to the progeny
of such a cell. Because certain nodifications may
Protein gccur in succeedi ng generations due to either mutation
Rat or environnental influences, such progeny may not, in
identi to the parent cell, but are stil
Alpha-1 r%f%ﬁ@&nﬁ?ﬁ(ﬁ%ﬂjﬁ% scope of the term"host cell" as
MRA WS 8WRWIMILILF ANV G ECIaMIGaEILV RDNDHEPHS SREL. SKH.AKIL ERLKQQNEDLRRM

AESLR%%%E?{)G@\R&?EHXV%V }%QH%KRF%%QA%U&L%I@D%LMGAKELW

resi sue or organi sm

FFLQSEfHeK o EGHNEKQRYMIFLLPEGERE t 0 a nucl eated cel | or

RSMTM@@DSQ?DG%@%WREKE%@L?&%RHQ‘Y‘L NPMMK&@L@CNMGCGYGCQ
manmal i an ce anl na ower eUkﬁéﬁptIC

LWVV@&H%“%@%EH&FSQMY%QQW%W%R%‘@ETsC DERGLJSHWSGEVNDKNI
QVVELYBAsS L HFRFRYLPLAOI/HEDL-ADRIgER Vat es, m crospori di a,

ora VSRR BBl SRR RS AR Bl ey grpanrrmeevary

HVEEWQ@HABBMQVK)K&RW@PALEEEAKQMN\@MWNSI@M&&AGLHNRYTENSLR
GVILDI@BF%BA%FL §sé’v@%\ MTIE]?IL]%/SSA P arg ot (FIGNAI-H\IC?LAVYPH

otrsts. Yeast and
KPRTD EEWP&@%QME;M%WD@YW ARKEGKITGRYPSY K VIBEKHERVKY PTYPEAEK
trehal ophila, Pichia koclanae, Pichia
menbr anaef aci ens, Pichia m nuta (Ogataea m nuta,
Pichia lindneri), Pichia opuntiae, Pichia
SEQ ID Nigerinot ol erans, Pichia salictaria, Pichia guercuum
DNA Pichia pijperi, Pichia stiptis, Pichia nethanolica,
Pi chia sp., Saccharonyces cerevisiae, Saccharonyces
Mouse sp., Hansenul a polynorpha Kl uyver omyces sp.

Abhwl%&&%%ﬁ&%ﬁh&%é %pgf , Candi da al bi cans, Aspergillus
ulans

ATOCORAARHAGECP TS @TG‘%«%%WE ble'a%%ﬁ%ﬁ%%tmGGGGAccrm
TTATTFH@MTAGGSGGT@SMG@IMGGA@AMGE@@ACCQMA@G&M@NGCAGAGA

werer A PR U ELARRREA G Rt BN G roncocon

ATGGCKGABTEITEMAEHEA A PACCASAN GBRCACBATIONCCATGAS ACAGIATAGAGGAAGAG
chGTﬁﬁgﬂl&;\%@ﬁéX‘ég%ﬁé??AAd&Ed&Rﬁ%%Adﬂﬁ}Af’f&Mﬁ%G&AGAAACA

Ium s ur ospora cCrassa
AGCTAGW]IQ@TCB@G@g‘;ég}\G@AE:ATG@ME"EW@A@QAGGATTGAAAATGGAGCT

AAAGA@@MTﬁﬁrTﬁ@fA@M@%A@%m@MﬁMG@AWTAmGGAAATG
" than about 50 am no aci nor e Hﬁgqca y

AACTCFﬁéﬁ\%EG%GéMET%I l i AlTﬁéG@e’*ﬁﬁ I@%AGGTCTATCATG
herei n enconpasses anal ogs and mnetics that mmc
structural and thus biologlgf function. As used
herein, the term "predom nantly" or variations such as
"the predom nant"™ or "which is predom nant” will be
understood to nean the glycan species that has the
hi ghest nole percent (% of total 7V-glycans after the
glycoproteln has been treated with PNGase and released
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A nunber of fucosyltransferases have been identified
(See Breton et al., dycobiol. 8 87-94 (1997); Becker
W0 2000620923 ycobi ol . 13: 41R- 53R (2003); Ma et BET/PS2008/002787
GI ycobi ol . 16: 158R-184R (2006)), for exanple,
, 2-fucosyltransferase (EC 2.4.1.69; encoded by FUTI

ACAG@”@T{”@%@??gﬁ?%%%é%égﬁé@?@é@éﬁ‘?ﬁ@?ﬁﬁ%mm%

AAGAW%EZKG@T GHITAGCAGAGAAISGATAROTCEARA TET AAGGACTGCAG

CAAAC??éAé? &@PF@P?PXAE% T@UQAGGCTGTGGCTATGGTTGTCAACTCCATC
UCOS | transferase %& roteln

ACGTC@T&IWI@B UFATGASTEEAEA, CLAGEEAAEHECII AT QYT GGAATCTCAG
AATTG‘aéEfeTAT@cm@%@lmeaiT@Géﬁeammmm@rmmsfr@mGACATGTAc

roacadf R TRbReRf Tt Sl e AT SO RRAEN A FandnBhcarpancartcan

GTGGIEJGAECETKC@G@ATTGWAGMMETC@TCGGWWMTGGCTGTT
r
cCcAGAA @Rééﬁg%%&% &$A°glaqcﬁ&§@% yCan%%@%Q?gﬁFAGTGTGGTGGGTGTC

CCAGT&TT (HGWEWTT@A§T§65§@$QAM@ KIGE T A ANCOHABNATACRHNAGAAGCC
ACCAA@A&G&T%@@?T&S&AA&I%@M’? ﬁGgﬁgT@CA'g@r(ﬁ&@H@gw@%ﬁ&kCMAG

I C

ycans (as I ne-
TGOGANCACA S AGTRE ALY @T@ﬁéﬁ%%%mﬁﬁ GAACATTT
TCAGOIQ@I@GEIA&IG@A@ARQGUA@@FG@HTRMAQ(A&GAGQ’%&IAT@T@GEWTGATGATC

I AT R N e

ATTTCTTGOI CAGERGGraST AEACAAdEITRG TA CAIC A GAIA AATICAECBT@GGGGTGTGATCCT

rrac
conTA SO A OR e a8 e e LB BBarcrarco
GGTTGEAd ATEAADHCATGEAAABIE IR A B O hAEGCRE §TG@§qu,C]7@CCATTCTTTGGA

TGACATOTATHA THT A GEAE AWAN R CEtACA ST AN Bt GC TG TPRRTACECACAAAC

has shown at 1n I ne anster ova

CTCGA&&TC@Z/%@% QMW{QQ%@T&%@AT@iquTTGGTd‘rGGCTlGGAAACCA
TTGGGATAGTIUCORYIA AAsGeEATsa ABA GAA MACTTIGT A ARAEEGHATIA BATCCCTCCT

A G A A AP B s ol TopsAPATABGGTRAAGeTGAAAAATA

G residue at the reducing end of JV-glycans but by way
of an al,3-linkage, generally with a specificity for
/' V-gl ycans wi th one unsubstituted nonreducing term nal
G cNAc residue. The N-glycan products of this enzyne
SEQ ID R Present in plants, insects, and some other
. invertebrates (for exanple Sch| st osoma, Haenonchus,
Protein | ymaea). However, U.S. Patent No. 7,094,530 describes
Mouse an aI 3- fucosyltransfer ase isolated from human
Al hal cos alg:sfe(%e?sl ! EH@? THP-1. Th.e h“”?i”. al , 6-fucosy )
P ’tran era IQI]3 has been identified by Yamaguchi
MRAWE@SWRWM@FAWLFY@QGMV@I@HPBHSSKBL%J(LMQ%LKQ@&EDLRRM
AESLRﬂiE@bﬁﬁ)GﬁRTéRVRW%@WE@EM@M&%@EMNGAKELWF

am no acid sequence of
FLQSE@M&%G&@WE@DLWMQLWQWWlﬂWKEAKDLTELVQ
RRITY LGNPRDEIK ARK EVOSENK GAe G EQIEH YV YTHMIA YRPRIR BISILESQNWRYATGGW

ETVF%%%W%%%%@%J%@%&ﬂh@?&%ﬁﬁﬁﬁADRLLRVH

GDPAVSSHVEQEY KSARPQP WLERQIEEA NKKLGFK HPNIG S HVRRTOK VETHAAFHPIEEYMV

nveen oL R0 ARLRS, 5 Apspaicens RO e SR B My onsi

GVEDH@S@@FEN@TES%Y@RN@WWW$WW%AMQMVYPH
KPRTEMN@P@@IF{!W@NHWﬁ@k@[ﬁi@(LéﬁT@ﬂ@P@?k@dﬁﬁqbi‘vk%TYPEAEK
nucl eotide sequence shown in SEQ
al so been identified in CHO cel I s (Yarmne Chnukl et
al, Biotechnol. Bioeng. 87: 614-622 (2004)), nonkey
ki dney COS cells (d arke an 2V\:éltki ns, dycobiol. 9:
191-202 (1999)), and chicken“cells (Coullin et al,
Cytogenet. Genone Res. 7: 234-238 (2002)). Paschi nger
et al, dycobiol. 15: 463-474 (2005) describes the
cloning and characterization of fucosyltransferases
fromC eI egans and D rrel ‘anogaster. CI ona.

N a -~ o s o S



10

15

20

25

30

35

pat hway are ligated into vectors, which are capabl e of
bei ng used to transfect host cells. Typically, the
weewsor®9 | | include regul atory el enents, whi BOI/H82008/002787
been isolated fromthe sane species of cell as the
i ntended host cell, or which have been isolated from
ot her species, but which are known to be functiona
when inserted into the intended host cell. Typically,
SEQ IDtN{&d® regul atory el ements include 5 regulatory
DNA Sequences, such as pronoters, as well as 3' regulatory
sequences, such as transcription term nator sequences.
Porcineviect ors will typically also include at |east one

Alpha-15Efuessy RRh&erd® (kEGTSS| enent that allows for sel ection of

L T LT

CTATTIMACATAGGHDGGETCACTTGGINTGARA TAATGAOCA CRITGA BCACTCTAGCCGAGA

ACTGfﬁ?@§§$ﬁ%ff%sékﬁAE¥ﬁ§gﬁggC§ET%E%ﬁgggggéggAghccessfCrﬁaAGGAGA

ATGGQHQﬁﬁﬁ@E@E@pﬁﬁﬁﬁﬂﬂﬂéGA%GGECC@ﬁaﬂﬂﬂFﬂﬁﬁﬁﬁﬁcﬁmﬁﬂﬁTﬁﬂﬁGAAGAG
TTCGT@@TQT%@'A[AYGA@@AKWW@K@@C@MM@&GRTT@% FFATAAGAAACA

aryo e SucC Iye st are ten or
AACTAMMAEGOERCHOUIALEEAS S @‘\%E%G%Aﬁﬁ@;‘ﬁfg%\ BOHd TGAAAATGGAGCT
AAAGAGOTONGGETTYTTOTAUA RAG T AGT NG AAGHIAA THSA MAGARATTAGAAGGAAATG

TR RSB B S LR AR AT B ERER I CablinaagoTeTaTarta

ACGGAWC@IA/WT:S@@’D@AGH“@&AAO@@ATGGGG(}}EGGT@AITFTﬁGGCGfI’Ge"(A;AAGGAGGCCA
AGRBETERARIAA e“éeég' @ @AT)& e GAATCCCAAGGACTGCAG

trans orrratlons proteln |OC I Za

CAAACBQ%@%A@@Ta\rﬁsfqmweﬂ‘g@ﬁé&%@@@theemTM@&CTGTCAGCTCCATC
ATGTA@fGM@rd@ﬁﬁF@rGﬁw@@cﬁAﬁG(}cﬁ&@éAGBGM@A@ﬁ?G@(ETTGGAATCTCAC

Pi chia nmet hanolica, and Hansenul nmor
AATTGGS o e R e TGRS Gt THARRCET GRABGTGAGACGTGCA
CAGAQNGAEITGGOAGAETSE ACTG ACATRGGEFCAGEITCAA GTARAHG ACBAAAAATGTTCA

GGTGG] Aéé”Fé({@(Q%Tfﬁ’fﬁg ‘e ﬁf@@@%‘?@é*‘é&é@?gEECA%%WAWCTGGCTGT

ein a
CCCAGHAQ%@EEE@@AGA@CGAﬁﬁﬂGEﬁC@6§§ﬂ@NﬂGﬁiGAEE¢TGGﬂQEGﬂ@GTGGGTAT

CCCAG%ﬁTgH"%% EPrEA PPEACRRA CAASESTGER a{? A%Efz‘&béRAATAGAAGAGGC

roteins at an i1 ndustri

roauce
CACCAB G GeT RGO AF VAN AFGGAG R TORME T ARETAGACOFACAGACAAA
GTGGONBdG LA GEAJAEATAAEHC EERTES A GUACINT AL € GTECATINTAAGAAGACT

rreac i ReR AR CDRdEM TG ArE AR R TR rdeacaTaac

CCTGCE‘ETTGW@AAQ?J?N(BN(QGCA}&AHALA(EAAAGITV\@CEE]A@IW@M@'@EA@W&GTGATAACTC

TATCT%H%@?& tﬁbf@‘ﬂ@ﬁ%ﬂ% elE %QMTH%AR{%GEQTGTGATCC

cans and: ucing vari o
TGGATM ﬁ@ﬂﬁﬁtﬁmﬁ@WC%@@@A@MT@ﬂﬁrw GT&M@EHTTTCﬂ@GﬁQGGTCTGTA

GAGTTG@WAQ&AAZA,V@&t’écAW%@RTCQ?@Q&G@@WWC@@TTCTTTGG
Cy Aﬁg{oduce cong Té%:2¥cans been describ

ATGACAT C@ TdHOAGGCE! %W@AAAHQ%ETBM%‘HCACCAA

ccTcGA[AMG@NGNA&T(XQQA&W@&Q@@T%AM@AE%GTGTGGCTGGAMTC

ACTGG%W%TA%%%@T%%O @G%W%S%G%?CTATATCCCTC

CTACABRGTIICEAGABGASGAIAGAA S CAOCI TEN AGT ACCE0YCATATEC QA GEBCTGACAAG

TAA depleted in 1,6-nmannosyl transferase activities, which
woul d otherMAse add mannose resi dues onto the -glycan
on a glycoprotein. For exanple, in yeast, the OCH
gene encodes 1, 6-mannosyl transferase activity. The

st cells is then further engineered to include one

SEQ[DB@’hbre of the enzynes involved in produci ng conpl ex,
human-1i ke -glycans. In one enbodi ment, the host cel
further includes an al, Eh05|dase catalytlc domai n
fused to a cellular targetl g signal peptide not
normal |y associated with the catalytic domain and
selected to target the al, 2-mannosi dase activity to
the ER or Col gi apparatus of the host cell. Passage of
a reconblnant glycoproteln through the ER or Gblm

e Y a1 1. . S Y
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Protein (Ser/ Thr) Mannosyl Transferase genes (PMs)

(See U. S. Patent No. 5,714,377). It has been shown
WO bas/1coomn optim zation of genes or transcri ppCDES2008/002787
units coding for particular polypeptides |leads to
i ncreased expression of the encoded pol ypeptide, that
is increased translation of the nRNA encodi ng the
pol ypepti de. Therefore, in the case of the host cells
Porcinedi scl osed herein, increased expression of the encoded

AhmaJQﬂﬁwggﬁmmyhgﬁgﬁggmge nore of the encoded enzynes,
which can | ead t

| 0 increased production of N-glycans
MRPW TGS WRI I E AN el IGORL MRONQHS BX5 SBEL 6K LERL K QQNEDLRRM
AESLRIBEGPIDQEPASGRVRAE HEE)FMK £K BOESSY RRO TRING FGISDMBILIRRRIENGAKEL WF

FLQSE]L@@Mg@ﬁwﬁfﬁé@ﬁgﬁ%wwﬁﬁéﬂ?mmmmuuv

QRRITYIQNRAKDICS BAKKL VEENIDNK GOG Y GEQLIHDEPDY CHIA YGEQREFLALESHNWRYATGG

eV ISR LRy B GRS g v v
VHGDRANWNGY m\ﬂﬂmwwﬁmc;w‘@w YRR EQK VGAHAAFHPIEEY
TVHVERSRH LARRMO VKK BY EA PDPERYE KEARTRES SYEFRDIRSISOEA GLHNRY TENS

when that gene is nmoved into a foreign genetic
LRGV I SRR VTS SQY DA X QA HBP & ANARSHBBTY YECGBAHNQIAIYP
HQPRTEGEFMEPEDUG e GRaHW D& YPRIG VISR B E GRITIGE, Y& YKIVIREKER T VRIYPTYPEADK
i mprove ectopic expression of a gene in its native
geneti c environment when the gene naturally includes
one or nore nucl eotide codons that are not usually
SEQIDﬂﬁfgsin genes native to the genetic environnent that
encode highly expressed genes. In other words, codon
DNA  optini zation invol ves replacing those nucl eoti de
Artificisgodons of a gene that are used at a relatively | ow
frequency in a particular genetic environnment or
PCRpr"é‘Fb%ﬁlém wi th nucl eotide codons that are used in genes
GGCGQ haGcaracexpeesetAaGca bcgaeradGeneeEncy in the
genetic environment or organismhi that way, the
expression (translation) of the gene product
(pol ypeptide) is increased. The assunption is that the
SEQ ID Ri¢f{got i de codons that appear with high frequency in
hi ghl y expressed genes are nore efficiently transl ated
DNA  than nucl eoti de codons that appear at |ow frequency.
Artificial N general , nethods for optim zi ng nucl eoti de codons

for articul ar gene depend on identifying the
PCRP"W?@H%gﬁcy of the nucl eotide codons for each of the

Protein

TTAATAMAKRC AGGAH TBEAGIGT IRhESCTRaAT@r e hi ghly expressed in

an organi sm and t hen repl aci ng those nucl eoti de codons
in a gene of interest that are used with | ow frequency
in the highly expressed genes with nucl eotide codons
SEQ IDN@Rf7 are identified as being used in the highly
expressed genes {See for exanple Lathe, Synthetic
DNA g i gonucl eoti de Probes Deduced from Am no Acid
ArtificiaBbequence Data: Theoretical and Practi cal
.Considerations, J . Mdlec. Biol.: 183: 1-12 (1985);
PCRme@rL%Féﬂ?a et al., Nuc. Acid Res. 28: 292 (2000):
GGCGGRUgGeang.CAT 66T AXAPCELAGAGATRICA MGcat i on 31:
247-249 (2003)). There are nunerous conputer prograns
that will automatically anal yze the nucl eoti de codons
of a nucleic acid of an organi smencodi ng a gene and
SEQ ID Nggest nucl eoti de codons to replace nucl eotide
DNA codons, which occur with |ow frequency in the
organism wth nucl eotide codons that are found in
genes that are highly expressed in the organism The
foll ow ng exanpl es are intggggd to pronote a further
under st andi ng of the present i1 nvention. EXAMPLE 1 This
Exanpl e shows the construction of a Pichiapastoris
strain capabl e of producing glycoproteins that include
fucose in the -glycan structure of the glycoprotein.
Escherichia coli strains TOPl 0 or XLI O Gold are used

Y LT R IA 1 R I~ — . - - N 1
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(PpTEFtt). The expression cassette is flanked by Sgfl
restriction sites. Generation of fucosylation
wengsne®si ng vector. Vector pSHI94 is di gest edP@i/Uk2008/002787
Swal to release a 2.5 Kb fragnent containing the FX
expression cassette, which is subcloned into pSHI97
Artificidicont ains the GVD expression cassette) digested with
mel . The resultant vector in which the PVA-FX and
PCR pri@@PBHHIGVD expressi on cassettes are aligned in the sane
' [ i ' 0PPs The 2.7 Kb fragment
TTM%%?#&;%QGQM@Cgigesscl}on cassette i s excised
from pG.Y2143 using the restriction enzynme RsrR and
subcl oned into pSH1009 digested with the sane enzyne.
e resultant vector in which the PVMA-GFTr and GAPDH
SEnglgfjlléssi on cassettes are aligned in the sane direction
DNA is designated rSH1019. Finally, the 1.8 Kb TEF-FUT8
Artificigassette is excised from pSH991 using Sgfi and
subcl oned into pSH1019 digested with the sane enzyne.
PCR prifieeREBETA t ant vector in which the TEF-FUT8 and the
AR i &\ Ak d in the sane
GO T P G AT RG2S ector i 5
illustrated in Figure 2B. Generation of rat EPO
expression vector. A truncated formof Rattus
yegi cus erythropoietin gene (rEPO, encoding am no
SEQID I 57 1 o 192, is anplified fromrat kidney cDNA (BD
DNA Biosciences, Palo Alto, CA) using Advantage 2
Artiﬁci%’l ymerase as recomended by the manufacturer.
riefly, the primers rEPOForward and r EPO reverse
PCR prifngr RGZFI\ TTCGC TCCCC CACGC CTCAT TTGCG AC-3' (SEQ ID
TTAATNA 2R ARAESCoERTSLASATETABEKS TCCOC TCTCC TGCAG
GC-3" (SEQ ID NGO 24), respectively) are used to
anplify a 516 bp product fromrat kidney cDNA using
the followi ng cycling conditions: 1 cycle at 94C for 1
phute; 5 cycles at 94C for 30 seconds, 72 0OC for 1
SEQIDﬂdWH%IE e; 5 cycles at 94C for 30 seconds, 70C for 1
DNA nminute; 2 5 cycles at 94 0C for 20 seconds, 68C for 1
Artificidi nut e. Subsequently, the product is cloned into pCR2.
1 (lnvitrogen, Carlsbad, CA), sequenced, and the
PCR primgs$ii428nt construct desi gnated pSH603. To generate the
GCGGOYG@SECHXIT £8 TGNT Y AELOT. GATtRETd di gested with EcoRl
and Xbal to |iberate a 506 bp fragnent which was
subcl oned into pPICZ aA (Invitrogen, Carlsbad, CA),
whi ch has previously been digested with the sane
SEQ ID RI% s. The resultant expression vector is designated
pSH692. The rEPO in pSH692 is under the under the
DNA control o f the AOX nethanol -i nduci bl e
ArtificiaPf onot er. Generation of yeast strains and production of
rat EPO A P. pastoris glycoengineered cell I|ine,
PCR prirgeg SH42d62, which i s capabl e of produci ng reconbi nant
CCTTA Y TYRQPCTAST ST TRV GOY TOIACIOAT PAU Y GG-
Gal 23 cNAc2Man3d cNAc2 Nglycans (simlar to the
strains described in U S. Published Patent Application
No. 2006/ 0040353, which produce gl ycoproteins having
SEQID%:Z%G cNAc2Man3G cNAc2 N-glycans) is transfornmed with
vector PSH692 to produce strain RDP974, which produces
DNA  reconbinant rat EPO (rEPO w th Gal 2d cNAc2Man3d cNAc2
Artificial\F 9l ycans. Strain RDP974 is simlar to stain RDP762
.described in Hamlton etal., Science 313, 1441-1443
PCR primegBP-foprdh produces rat EPO havi ng
Gal 2d cNAc2Man3d cNAc2 N-gl ycans. The RPD974 strain
has deletions in the OCH , rE!:;\I(] MNNAB, and BMI2 genes
and includes DNA encoding the full-length
Kl uyveromyces lactis UDP-d cNAc transporter, M
muscul us UDP- G cNAc transporter, S . cerevisiae
UDP- gal act ose 4-epi nerase, and D. nel anogaster
UDP- Gal act ose transporter; and DNA encoding a M

Y 1 o 1 ~ P I T 1 o N
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AGTAAGAGACT GTTGAG 3' (SEQ I D NO 25) and
5 - TGACTTGTTG TTCAGGGGATATAGATCCTG S'

W@ SEQ11INO 26), respectively). The conditi onsPCEE2008/002787

are: 94C for 3 mnutes, 1 cycle; 94C for 30 seconds,
55C for 20 seconds, 68C for 1 mnute, 30 cycles; 68C

GooAd R g EEAGHT R TF RG Fest i ction of tes e

subcloned in-frame 5° to the codon-optim zed ST,
creating the vector pSH86 1. Subsequently this vector
is digested with No/l and Pad to excise a 1.3Kb
SEQ IDNQighent , contai ning the ST-fusion, treated with T4
DNA DNA pol ynerase and subcl oned into pG.Y361 prepared by
.. .digestion with No/l and Pad, and treated with T4 DNA
A“dk“golynerase. The resul tant vector, containing the
PCR prifaér fAPS-@erb’ @ PpTEFprom PpTEFtt cassette flanked by
gnated pSH893. A yeast
CCTCngiégégi%ﬁk9%€§8C%t§ﬁ§%5bé alnlng a P. pastoris
GAPDH pronoter and S. cerevisiae CYC transcription
t nator, is designed to integrate into the Pichia
SEQID&@%%%E dommstrean1of the Trp2 ORF. The 2.6Kb fragnent
DNA encodi ng the PVA-CST expression cassette is excised
Artificidtr om pG.Y372 using the restriction enzyne Rsrll and
Ssubgl on into pSH323 digested with the sane enzyne.
PCRp“?ﬁbgﬁgggﬁlént vector in which the PVA-CST and GAPDH
GGGCEXTECCAOCCATaSKHIA ST TN GQAGTAAGAGACT G TI&NG di rect i on
was desi gnated pSH826. Subsequently this vector is
digested with the restriction enzynes No/l and Pad and
the single strand overhangs renmoved with T4 DNA
SEQ IDR@:y4rerase. Into this linearizedconstruct, the 2.2Kb
fragment of GNE, isolated from pG.Y368 by digestion
DNA with Bsal and Hpal , and treated with T4 DNA pol ynmer ase
Artificidl0o renmove single strand overhangs, is subcloned. This
s desi gnated pSH328. Subsequently this vector
PCanFgr%ﬁﬁgifed with Pad, into which the 2.7 Kb Pad
CCGGGGQQQ@Q@ABGA@$H&F¥3IW@@GG&@Ammiﬁwm@GEEGexpression
cassette, is subcloned. The vector produced, in which
t he PMA- SPS expression cassette is aligned in the
opposite orientation to the GAPDH expressi on cassette,
is designated pSH330. At this stage the URAS marker is
replaced with H SI by excising the 2.4 Kb URA5
fragment from pSH830 using Xhol and replacing it wth
the 1.8 Kb fragnent of H SI from pSH842 digested wth
the sane enzyne. The resultant vector in which the
H SI ORF is aligned in the same direction as GAPDH G\E
expression cassette is designated pSH370.
Subsequently, this vector is digested with BanH and
the 2.1 Kb fragnent from pSH824 i sol ated by di gestion
with BamH and Bgl U, containing the GAPDH CSS
expression cassette, is subcloned. The vector
generated, in which the newy introduced expression
cassette is orientated in the opposite direction as
t he GAPDH GNE cassette, is designated pSH372. Next,
the 2.2 Kb expression cassette containing the TEF-ST
is digested with Sgfl from pSH893 and subcl oned into
pSH872 di gested with the sane enzyne. The vector
generated, in which the TEF- ST cassette is orientated
in the opposite direction as the GAPDH G\E cassette,
i s designated pSH926. The pSH926 vector is transforned
into strain YSH661, which is then capabl e of producing
rat EPO having NAN A2Gal 24 §[5\IA02I\/an3 G cNAc2 -gl ycans.
EXAMPLE 3 A Pichia pastor strain capabl e of
produci ng a human EPO haV|ng
NANA2Gal 23 cNAc2Man3d cNAc2( Fuc) N-gl ycans can be nade
by introducing the vector pSH1022 into a Pichia pastor
I's strain capable of produ0|ng hunan EPO haV|ng

RIARIAAS S | A 2\l RIA /"SR A oA N  RAIA 2~ =n1 S I
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GACCACGCTGCTGI GCAAAGGCCT CAGCGECT CTGECCECCTGCTGECCCTGET G
CGTGGACT
W0 a08As2l TGCGCCT GGACCT CAGGGT GECCCGCAGCGT CCT ORI S2N0XAD2 787

TGGICTTC
ATCGGCATGATCACCTTCAATAACCTCTGCCTCAAGTACGT CGGTGTGECCTTC

WHATM@RCTOACOACCGTCTTOAACGTGCTGCTCTCCTACCTGCTGCTOAA
GCAGACCA

ST OCL ) ST A KT Enb Yohb e RS Srel iy Shtphs it bon

GIGr
Pathwa)ﬁxC-BAC-IGGGGOAGAAC-IBOACCCT GI'CGTGECTGEECACCGT CTTCEECGT GCTGG

CTAGCCT

ACACCAI GGTGCT ?CCGGCGGI GGACGG
G%CT e host cell of CCT aim 1 which 1s yeast or filamentous fungus.
GGCGCCT GACT TTCTACAACAACGTCAACGCCTGCATCCTCTTCCTGCCCCTGC

T COCaACCT THA B8 S QSRR P herS i e A B T T

GGGGGATG
ATCACHLTCaoRBRG L bR AT HRTIBRE AT A%

CACCAGT CCGCTGACCCACAAT GT GT CGEECACGGCCAAGGCCT GTGCCCAGAC

AGICCEG  The host cell of claim 1 wherein the host cell further does not display
ACTACGA CGAGCAACATG

al 6-m%§@s erase activity wn%Afespect toci:ﬁ:r -gly can ona iycoprotem and includes an
a1,2-maaneiidese G donlAMed Gt tENEI 3 Gﬂé\ﬁ&CﬁEﬁﬁall

assoc1awg W sefeﬁéﬁeﬁ&é’% T ase ac 1v1%fEt9 the ER or

Golgi appagatypof thehost cell whereby, upon passage of a recomblnant glycoproteln through

the ER M\B&Ek— tﬁi’%’h@%@%ﬁ%ﬁ%@ﬁﬁﬁﬁf éﬂy%geﬁ}%}(%acr‘h%osylated

Man5Glfv9§E QEW%BWELCKGLSALAACCPGAVDFPSL RLDLRVARSVLP

LSWFI GM TFEN

NLCLIVGVATYNYCRSLTTYENLLSYLELKQTTSEYALL TOABCEWE O
domain sEA - GVEINSROMBIENAE YIETK\APATOGS MRITEHY NG Wit PtHel datalytic
domain ?&%ﬁ%ﬁﬁfﬁ%@&%ﬂ& RS TSEYSar BB\ agpagatas of the
host cellypepretyL ypamnsmgyobdSSRYIWYRGHENKeODPEEPSPRIGEKISARRWr Golgi
apparatuFd? tthhJ)\@cgll ﬁﬁ@lg& tBfeeolnRising a fucosylated
GICNACIIC nsferase (h

i TGGATTATGCTCATTCTTTTTGOCTGG
GGGACCTTG
gTGTT TAT%@%T%% la1m h(e';rA‘i-lI-l T%Ag%m%asgﬁ caﬂy’uc

domain ﬁm@mﬂ@mﬁm%mmmmmm&@@mc
domain GHERSHER to taveet mapnosidass I activity o the ER, r Golel appagatuy afthe host

cell; wh@hmmn passage of the recombinant glycoprotem through the ER or Golgi apparatus
of the hAACBLGTEIOARBAAGH BB ICHA AACONTACRAGTEMEVATAGIAN A c)

lveofo AGAAACA
glyco O@AECB&M%GTCTGGGGAAGGATQATGAAATCCTGAGGAGGAGGATTGAAAA
TGGAGCT

ANAGAGCTCTR T TGS AR R ST HRANRSTTARA catayic

domain fiselt GCALATAEATEENEATIEA PEPUIT TGRATEIAGBACATRAATIGARACERlytic
domain gﬂ%-{@l to tar: C:_ﬁet GlcNAé:T tcr:aAnégf:&se II activi Cﬂb\&(talll'e ER or GO!%I gRRaratus of the

host cell upon passage of the recomblnant glycoprotein through the ER or Golgi

AAGATCT GACAGAACT GGT TCAGCGCGAGAATAACATATCT TCAGAATCCCAAGG
ACTGCAG
CAAACIZCAAAAACI:TCI;TGTGTAATAT&ACAAACII:TGTGCI:TATGCI:TGTCA
GCTCCATC
ATGTGGTCTACTGCTTCATGATTGCATATGECACCCAGCGAACACTCATCTTGG
AATCTCAG

AATTGGCCCTATGCTACTGGT GGATGCGAGACT GTATTTAGGCCTGTAAGT GAG

N N AT NN N N
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TTATTTTATATAGGTGGTCATTTGGT TCGAGATAATGACCACCCTGATCACTCC
AGCAGAGA

WALSTOBIAGAT TCTTGCAAAGCT TGAACGCT TAAAACAGCAAAARCHIB SN 02787
GAGGCGA
ATGECTGAGT CTCTCCGAATACCAGAAGGCCCCATTGACCAGGGEGACAGCTACA

apparet e PR RRs PR TR B 9P SRR SREP AR T T A

GleNAggMangEcNAc) glycoform is produced.

AGCTAGAAAT GGT CTGCGEGAAGGATCATGAAATCTTAAGAAGGAGGATTGAAAA

TGGAGCT
AAAGAECT CT dibie Toster A €AmincR bttt ahehpg 7 fiakostssa trrmgiemae 11

catalyti%ﬁéfﬁ@used thTcellugrA%m etin_ﬁ_l_s(i:qlnlalI 1|)e tid? Inot ?;(();,r&né,lo\u as_sl_ociated with the
i AR A ALY A AR A Sl S

apparatGsT6FRARASSEACIECIAereby, upon passage of the recombinant glycoprotein through the
ER or G i P L A el Ao p U h oo g & fae6 ated

Gal2 GlgiAgeiengsasNAspEbreafos m RO T dussE AAAGGCT GTGGCTATGGT TGTCA
ACTCCATC

ACGTGGTCTACTGITTCATGATTGCT TATGGCACCCAGCGAACACTCATCTTGG |
AATCTEAG  The host cell of Claim 9 further including a sialytransferase catalytic

domainAasei@aCell tihf¥al HahSeiddal\J Fade@otddzhiall] Boaiddd LR H b mlytic
domairi ge oo e SRR erate AR e AbsTR R Gl pesiesun g be host

cell; whHefebyOdpfon passage of the recombinant glycoprotein through the ER or Golgi apparatus

of the hiZl AT A AR AT CRTGRRRGI CCTTACTTACCA
NANA 2ol o ledivre o Mens el AcA e heeiommaa BIeessBGT GACCCTGCAGT GTGG
TGGGTGTC

CCAGTTTGTCAAATACTTGATTCGT CCACAACCTTGGCTGGAAAAGGAAATACGA
AGAAGEE A glycoprotein composition comprising a plurality of glycoforms, each

glycofoARCOMEALIE BT (8 bhe AAAGA A G ch AMhEKEH\ T R&rThHENGOESRGN
compos R AN P BRIN AR Y NEA ISR B raligercent of

the plurAlM@AT VFglycans consist essentially of a fucosylated N-glycan selected from the group

consistiﬁﬁ? WIWMWﬂﬁT@E%m@kNACQ,
GleNA MarAditedAcoNiapsilapiicer CalaniteiitepiemaGleNAsee

NANAGIABENAcrMan3GleNAc), and NANA2GalpGleNAcoMan3GleNAc).
ATTTCTTGGTCAGCTGGACTACACAATCGGTACACAGAAAATTCACTTCGGEGGT
GIGATCCT
GGATATACACThé gliycd pebletachrnbésitidn 6 Clatie G Miietdih THE AL Tded V-

glycans aRErSrloll - Ran 30 mols peresn 05 hs BRI EN TSR T GOGAACT TOCA

TTCTTTGEA

$a&§£§/§g ACTHI EIVEGERORHPEAMPOS R ERi SAHT G T fubOftited M-

glycans anecgragtenhan G amia nyreentof tagplaca e /ereAT T GGTGTGGCTG

GAAACCA
¥CI-;CCT&TTGGT ;:r gﬁopro%;rf é(-)rmpos%on 0 glrnl- I l wgerm%e gc-g@-[a'ﬁted N-

glycans Afe gh84EE COBEAGH GRACH I B AATHE PIGANSET AT REDAGAI AT CCTGAACGCT G
AAAAATA G SEQ I D NO 12 Protein Muwuse Al pha-
1, 6-fucosyl transferase (nFuT8)
MRAWT GBVRWE e ElyFawcirin Forn o (RONDIARDHS SARrSk(thenfic s iK in an

al,3-h IR GIcNAC at the reducing end of the N- lycan.
AESLRI PEGPEDQGTATGRVRVLEEQLVKAKEQ EﬁIYKKQARNGL GKDHEI LRR
Rl ENGAKEL W
FLQSEL KXLKHL EGNEL QRHADEI LLDLGHHERSI MIDLYYL SQT DGAGDWREK
EAKDLTELVQ
RRI TYLQNPKDCSKARKLVCNI NKGCG%E-CQ_ HHVWYCFM AYGTQRTLI LESQ
NVRYATGGW
ETVFRPVSETCTDRSG.STGHWSGEVNDKNI QVWELPI VDSLHPRPPYLPLAVP
EDLADRLLRVH

GDPAVWAW/SQFVKYLI RPQPW.EKEI EEATKKLGFKHPVI GVHVRRTDKVGTEA

A =1 Il Ip=—\s 7R
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SEQ ID NO 22 DNA Artificial PCR primer SH421 CCTTA

ATTAA CTATT TTTCA GCTTC AGGAT ATGIG GGSEQ I D NG 23 DNA
waoeaosfiizopnl PCR primer r EPO f or war dGGGAA TTCGPAZOLX308/002787

CACGC CTCAT TTGCG AC SEQ ID NO 24 DNA Artificial PCR

primer rEPO reverse CCTCT AGATC ACCTG TCCCC TCTCC

Sonnt 157 or 1RANEEPE P ACERT ctipkiet ERRCTCY RaRaRs: s isinan

al,6-lingagGAGh SRQGIIN A aBe BidAicitgt dnfdiofitlad NRRGRapr i mer Scivnt |
-rev CCOGCGCCGCCCGATGACTTGITG TTCAGGGGATATAGATCCTGAHAT
IS CLAINED 1. A reconbi nant | ower eukaryote host cel
conpr ildi ng Thefeliconsateinicomppsitinngy Clam Hihehereisthe Eldosefs in an
al,2- hrfﬁ'agé With tM@Gahatltﬁe H&REdduBinglenl JBR PYsychiingus. 3. The
host cel G aim2 wherein the yeast is a Pichia sp.
4. The host cell of Claim3 wherein the Pichia sp. is

Pi chi agpastThe gll)&opﬁ)telf[ kemipositios ef Claih 10l whdreih thé Aicdkdlis in an

'a1311“§f1 %ﬁﬁh@ﬁl‘{fur 58 do g%‘fqg\%l OP&’A ?\%g%yggbect to the

-glycan on a glycoproteln and |ncludes an

al . 2- fNNogiaaRg, g@&&h\g&@o QBRLPCIARA {RerBinGhE httoB is in an

targetlng S| assoclated w
al,4- hqkﬁge with 8l GleNA s e rrrpnawéu%leg end efithedV-ghiegt
, 2-mannosi dase activity to the ER or Col gi apparatus
of th host C wher eby, upo sage of a
rec o Pnant® @%@o‘ﬁfﬁl‘@?%ﬂlﬁﬁ’g[&@ﬁﬁ%&‘%ﬁa&ry elsmgnts which are
functiored raa &iwies eﬁkaﬂyhtﬁac hass tcelt ebératleely tiaketbio(BNDNA yeding sdqietice

encodln(goarqglgloﬁ rr]&gl% QFE&(I) ﬁ% gis 112%5 sGeI %grl;f‘c‘:(r;%z%% %ﬁ)ﬁ ?afr?g%@tlc domain of a

fucosylativgl naghway enz@ineNAC transferase | catalytic domain
fused to a cellular targeting signal peptide not
normal |y associated wth the catalytic domain of and
sel ecbd t dhe apget 0@]&@@17tW*é?ﬁ%‘PélPea@@0?rylfﬁt%‘|Rﬂth‘ya>t@ZYme isa
fucosylirdifdriReor Col gi apparatus of the host cell; whereby,
upon passage of the reconbi nant glycoprotein t hr ough
the ER or ol gi apparatus of the host cell, a
reconbi nant gl ycoprotein conprising a fucosyl ated
G cNAcMan5d cNAc2 gl ycoformis produced. 7. The host
cell of Caimé6 further including a nmannosi dase |
catal ytic domain fused to a cellular targeting signa
pepti de not normally associated with the catal ytic
domai n and selected to target mannosi dase Il activity
to the ER or CGol gi apparatus of the host cell
wher eby, upon passage of the reconbi nant gl ycoprotein
through the ER or CGol gi apparatus of the host cell, a
reconbi nant gl ycoprotein conprising a fucosyl ated
G cNAcMan3d cNAc2 gl ycoformis produced. 8. The host
cell of daim?7 further including a G cNAc transferase
Il catalytic donmain fused to a cellular targeting
signal peptide not normally associated with the
catal ytic domain and selected to target G cNAc
transferase Il activity to the ER or Col gi apparatus
of the host cell; whereby, upon passage of the
reconbi nant gl ycoprotein through the ER or
ol gi apparatus of the host cell, a reconbi nant
gl ycoprotein conprising a fucosyl at ed
A cNAc2Man3d cNAc2 gl ycoformis produced. 9. The host
cell of daim8 further including a Gal actose
transferase Il catalytic domain fused to a cellular
targeting signal peptide not normally associated wth
the catalytic domain and selected to target Gal actose
transferase Il activity to e ER or Col gi apparatus
of the host cell; whereby, Upon passage of the
r econbi nant glycoproteln through the ER or Gol gi
apparatus of the host cell, a reconbinant gl ycoprotein
conprising a fucosyl at ed GaIZG cNAc2Man3G cNAc?2
glycoforn1|s produced 10 The host cell of Cla|n19
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