TI TLE OF THE | NVENTI ON VECTORS AND YEAST STRAINS FOR
PROTEI N PRODUCTI ON BACKGROUND OF THE | NVENTI ON (1)

wo-k@bdo@bs t he | nventi on The present invention PE/ASME9/033551
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to use of chaperone genes to inprove protein
production in reconbi nant expression systens. In

gene reco ukaryat e

Lo R EPLRhG BBt b Bplei pieeomens
chaperone protein and a deletion or dlsruptlon of the
gene encodi ng the endogenous chaperone protein. These
host cells are useful for producing reconbi nant

olFygl@pf thecinvention | ar ge anmounts and for produci ng

reconbi nant gl ycoproteins that have reduced

O glycosylation. (2) Description of Related Art

Mol ecu

Fol di g R caer oo A B e PR Rl ot e pragraton.
f Mort keecifodatlyntye ardergenveatiporelads @t ddyomcti aad mdt]mod foweood

eukaryotes, and arly. in east Pr
%FW&“E?%F%%@%&%‘PE}@“& i B ABBICBpE°! &P&’ir‘ﬁ“ment

mhlch functions to hel p create the disul phide bonds
between nmultinmeric proteins, such as those between
anti body heavy and light chains. There have been past

attenpts tofinc easge anti body expression levels in P
p3%¥g£?§—g§LéQ%§%$Bﬁggsing human PDI chaperone protein
and/ or Ta¥ ﬁ[s@éﬁr[%ﬁ;%s SHilgoHyAAASRRUS kiPbhd as96E afe@ ha®MaPhfe been
Wttrup et al S. Patent No. 5,772, 245; Tqéoshlna et

aIfeVlfth’;‘al angdegpersy ey, us by K Bz8lasgiy agthgrnepHRYg. dhis enables

e LS BB i 3002 SRR Bt

Keihzler utﬂlzm'g' akptet disgensiiBtdchriqBe0 | Figdi@:1 d&@tc@tﬁa {chemajic of a

Vad et al .. Biotechnol. 116: 251-260 (20Q5); Ilnana
edisggnse sgtt@tlel@rﬂt &he P dEgioReafed vgithin thejcoptigey fggiinar flow
Z a
Dg?rﬂggeétgihéa{e%ns%egtaﬁ%la\qﬁgctlolg){ 1%%}/ ‘8% .gta%% %?&e)cé(#? ?e& @%@ley a GMP
SSGﬁlﬁBeﬁlt(eﬁﬁ'%I)lme]an d)lspduwe ststeal 10 cheptslarfe@bdﬂmésmo a bulk

Purjf. 54: -23 2007).. t,ei fide |so rase
(esetio sy T 2gieuehy e Bekurn Gy i Therleak gy Rally b aca by
S HQ%@&E nBhufearRaBitlefthétBreb@F 8 € Yin Afternate storage or

di sul fi de-contai ning proteins, when conpared with the

u tr@mp@rtytz@rddq've@dhr@gh tla: ltnogtlr:t dalat e fecdtiivah flofvp@bileads the fluid

he end sm ER) .is esse f.or, the

o LR8P B AReF Lt T Tl R e FRETE Nl ey o ha
Gdis?@ﬂs%meﬂt fré¥h @um %ere&@t&vﬁ@&k—a eédid {al9O19. ) Val_{;BQS either
action of PDI|I g its co-chaperones is shown
Fidgeste 225 flgw flgghzg Aler igteggty, tegt ugitg)0 towpigsp dead- end filter 22 for

Z%i%e%rﬁ? %&Zg 2or Qﬁrggt@th fggd El_tru%l t{nP qklll flﬂgt'@ oz& flltrate ﬂuld ﬂow path

Sacc omyc¥®s cerevi siae was re

oﬂeatih &ropr filte2i22 tal asuhefsl of efalvssmze%se/hfcambleytabllytdlma&he ﬁltrate
%&nd that t gyco ylated manma| i roteins PD

tredyst tsgiﬂssa%%at st sonme of

t he crltlcal functlons of Trgl , even though the three
proteins diverged considerably in the sequences

sur r ourdgiphcatiohef thk dispeloxigsystemay ghin dtheairaophahreaceascal

ERpg|l nactive. Devel opnent, of . fyrther protein .

R uetobas hishaiongy oy BAET LR b Hbribmeliche fgn destened t
S WYk a%thRl s?ahﬁ@ asldMatSdesPAS G ARd WIRKIR VISMPRG e cABdsure.
host cell lines in which effective chaperone proteins
wdbit dssbaigiedihaedvearel spaldoerasfftcubifto grirpdit igeh pxishimgsideded
yeast strains for the reconbi nant production of

proteins, and in particular, for reconbi nant

production of antibodies. The bresent i nvention

provi des i nproved nethods and materials for the
production of reconbi nant proteins using auxiliary

genes and chaperone proteins. In one enbodi nent,

genetic engineering to hunenize the chaperone pathway
resulted |n |nproved yleld of reconblnant antlbody

. s o




reconmbi nant protein is expressed froma human gene
introduced into the host cell, it is preferable that

W@ b@genres encodi ng the PDI be of human ori gi n BGT/WE1009/033551
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In further enbodi nents, the nucleic acid nol ecule for
reSS| E%ge PDI es requl such

tor

PSSt B vuREOBEs BRECEIA HatToshn Shanishady ol be
VVO}MP c8hBliddd mﬁema} uhdbrinf}R (he afsp&eiﬂg, ph%@cmplaﬁd |t1hf§ k@€gain
to an open readi ng Trame encodi ng the mamral i an
pMHBAmpprayabt her enbodi ments, the endogenous PDI gene
is replaced with a nucleic acid nol ecul e encodi ng a
manmal i an PDI gene. This can be acconplished by
honol ogaes i BeTBlenAcbd Fordiai NOMP ivlEkin r@uyst@fﬂ for use in an
event in which the endogenous PDIl gene is | ooped out
byn@WOH%%PYWqD@We‘F%nP @ahé%h%atwg dere lasbp @gpeed for a

t
OED S oo iy ot 30 o SRS o Mt ing

t (MB fc@ﬂhp’&@ht\disq)hn@ng Rconicodnilledee hofi-GMRARbpliMg environment, ie,
regul atary nucl eoti de sequences derived from | ower
e GRUIds Of PR erigdne EMK compipngdisBdishgiedequence encoding a
sel ected mamual i an protein to be produced by the above
host cells. In certain aspects, the selected mammali an
pr ot ei in pslentotthehapedide®ppragir @x posuanich h:mgrdbms liaquids which may

g opr ot ej such as. an _anti bod

7 SRPBHE by s v 1B PR TBktiny AR INARTE pegefy a device

S%Ebha@ll]}’@ﬁ‘l%t d@%afa'té et riwRgaton @RtdigRhiSvials. To further

wherein, in addition to replacing the genes encodi ng

oﬁesls@ﬁherﬁneeat@f therﬁels emg@fm@weveh aﬁmloh\gpxﬁr@meumepeasnsemon
xaé: ete 10 gﬁ h frunn X OfseavtlalI east one

efl o’géﬁ1 (8 © nger'i‘é o4t hd it a gt

O mannosyl transferase (JPMI) protein is reduced,

di srupted, or deleted. In particular enbodinents, the

function of at |east one endogenous PMI gene sel ected

fgﬁmégs grtﬁé’f’nx%ﬂﬁﬁhs“ ng of the PMIl and PMI4 genes
or deleted. In further

enbodi ments, the host cell nay be a yeast or

filamemwe ﬁdﬁesémn@@ntlbﬂpfovﬁ-‘@ls |a,mfﬁh&hfoa$ntﬂ)dﬁtl‘ﬁ§ ladGMP compliant
pastoris cell, in which the endogenous Pichia pastoris
PEISPeIRg PalEA ntieRwaonmenaly wacrakIollash labpratelid t he

host cell further expresses a vector conprising

regul atory nucl eoti de sequences derived from or

funct i OhalpresentPhwehtian pasides iasligpehdes capettcahigh iprdeedes at least
W th an open reading fr codi ng a human )

t RBF RSt LsPgPsFcupriB g |f‘iln§s[Eg‘hC%%éet%rPraﬂaF%HWatWﬂ“éHlt

' %xﬂeﬁ'&lﬁg duGedn 'tHE:tcﬁsﬂeH?e NosthdCstitter ubli€o Iﬂ%ﬁo%ﬁt‘h df$he filtrate
then further be endineered to reduce or elimnate the

f aoduitomddlfie dispdneasital mmeoxemibg@rmuataﬁledhs ap asmmnnsentally-

A g Pt D R TR b SR ot i the

PMEﬂeﬂs@ vidl QVihedRpdiRed incPGME-Bahpliaht e@RARhRnef maki ng
reconbi nant protel ns having reduced Qgl ycosyl ati on

conpared to host cells that have functi onal PMI genes.

IcgnI ggﬁrg gﬁe V\hsirfss e?r%t Smgpglrrrnoerng,sffle P]re%ent 1navrerelt1(§nugwldes a dlspenser
ex s essiiop ﬂlspénsﬁi‘gﬂ'a puiatpedidddtcs {161 sobref The bﬁsette includes a
aspects, the present invention conprises reconbi nant
h B@lﬂ%%qiqunn&%wsge GHY hithahowsingaupperitcintibz ¢avity| thesfluid
' %ﬁJf Fﬁ@o}ﬁé’ﬁt or'lﬂr%hl r!hle ﬁmcﬁf}gm%ﬁé‘ﬁhldaswrcfe I 9&@{&% BHS
unga t ce |nprove aracteristics
production of reconb|nant gl ycoproteins, glycoproteins
of mammal ian origin including $uman proteins. The
reconbi nant host cells of the present invention have
been nodified by reduction or elimnation of the
function of at |east one endogenous gene encodi ng a
chaperone protein. Reduction or elimnation of the
functlon of endogenous ‘genes can be acconpllshed by

o, o



the chaperone protein is expressed in the host cell
i ntroducing a nucleic acid nolecule into the host cel

Wea@odiwegs t he reconbi nant protein: and grow ngP@TES10%033551
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cell under conditions suitable for producing the

r econbi ant rot I n. ano met hod
BT DURL T noyind MR 96l CE Lot P ah tiohgate
\Ahtt@dte HB& phh! natdl apnelgtzﬁgﬂﬁu@rrw@eeng USi188 BRnRACASLiMhed in fluid
chaperone protein PD; and | east one endogenous

g enlerrenmotjornglth thor &tiekry @5 mnwomftthaf@sﬂ endififrate {lPFaths. A

or PMI4 protein;,have (o] g

a8r B die RS AP PR EER R E Tl E oD s g gyroven
Off2 fERRINAD AT vaBeqrotibes whapelomad pb@hkinftalfbd bétseen the
expressed in the host cell; introducing a nucleic acid
mBh@e ané ejtharshe Heidieyice epihe fdissodhnprodhe diwepieniipds a vial

pr

DGR PhicF bl ROk RRAhiGRL WAL SRR B4R of he

f tittrheflowpsh. mmundmhnanh@verewnyassﬂmgkanm@aaﬁmgaea&efHUMe
in the above host cells herein effects a decrease in

oflgrpriirropoyisisf @y an Frvipppgegtadly-geauallsdypigme nape cassette may
OYiertrfex chﬁﬁﬁ'a%nﬁ'oﬁé}l f[nese'lé‘ctik/éI Qﬁtlﬁ %g @]5191;1 bl R valves
t he above host cells also ef ted |on n
Ckghymahﬁncﬂmdanmyﬂwthmssmnn:®Uh¢pmﬁuenqunnsnMs of

t he above host cells, the host cell further includes

one or nore nucleic acid nol ecul es encodi ng one or

nore eyfgpRbs iNenfDELE @%de@%ad'mﬁfgp ﬁ§@%o@@ a8aRbYdefining an
linked to a heterol ogous pronoter. further

e athapdoreamitts, Thmenmﬂommeadlasm h@r@atza laaripas Bow hood, itself

coded b chlapas ne or the
AP G Bty Fofd GTUBRATh fiah e SaPEREY TnbaS dhis,
t BemhRaicatel ith fiber frit@siry ool dgkatyosdeases ¢ JOHEh @ ICMP-
acid nol ecul es encodi ng a calreticuhn and/or an ERp57
oeprapliad 2iF flerplgasatditmay dogdiraty through piid @danier vy, The
n '

Calarhb e e HERME Sl S S kg AV 555, The
t héaptbrahaiviay pgpoans dSpBhsepestata thivemdlvbighinchfdes the necessary
Saccharonmyces cerevisiae SPFl) Other proteins that are

s GPRCAF V3l Ve PSR MET nﬁatfqr GALF despensing oferprogyst fluid into

(EF&}QtHEQSG gl ycoprotein glucosyltransferase) protein
human ERp27 protem Thus, the present invention

provi des a | ower eukaryote host cell in which the

functi of at .l east one endpgenou ne.enco

chaper o6 DBt arvi e S0 erv e mpr U PEe HEMaeBiman dor
nu@ﬂa@atﬁlgaﬁted dipkeecUlifs BOROHyTHhi@HelRap hndHe HBATREIIRR inserted
honol og of the endogenous chaperone protein is

expe dwsed tp sife¢tdlndgansgal | In a further enbodi ments,
the chaperone protein that is disrupted is a Protein
Di sul phide Isonmerase (PDI) and in further enbodi nents,
t he MmaFgBRhdradrd) AEprOnt mvandrw%owaal a Vial genei Alrectindeind
| ower eukaryote host cell further includes a nucleic
a8 HBINETE O B19ED BFadl s asekion SHPAEE pResttion thipRghthe n
p I pact | ycoprotein, which in
gk&iéybgé1@§V§%f§“§h§aﬁ??body or fragnment thereof
such as Fc or Fab In further enbodi nents, the function
of at Ieast one endogenous gene encodi ng a protem

AR AR Pl JWARERf T) protein has been reduced,
d|srupted or deIeted In particular aspects, the PMI
protein is selected fromthe group consisting of PMI
and PMIA Thus, the host cell can further include
reducti on, dlsruptlon or deletion of the PMIX or PMIA
al one or reduction, d|srupt|on3 or deletion of both
the PMI\ and PMr4 Thus further provided is a | ower
eukaryote host cell in which the function of (a) at
| east one endogenous gene encodi ng a chaperone protem
and (b) at |east one endogenous gene encoding a
proteln Cnannosyltransferase (PNW) proten1 have been

I |




Furt her enbodi nents include nethods for producing
reconbi nant proteins in yields higher than is

wobkiailomd e i n host cells that are not nodi fi ePCEES2009/033551
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di scl osed herein and for producing reconbi nant

pr ot ei ns th have reduced O- cos atiogn or .O ycan
b oupali e DHFAr S TR T Ny BT QP ePi

do not include the genetic nodifications disclosed
herei n Reconbi nant proteins include proteins and

gl ycopFigued Adepitts ardaspapssnrissettadighaprwesntiimehtioi.ng

anti bodi es and fragnents thereof Thus, provided is a
nmet hod for produci ng a reconbi nant protein conprising:
(a) prowuld Bgeficts anATteiRbcRNDHENSIOSF a @Rbensk RaWBItEH thb Bresent
function of at |east one endogenous gene encodi ng a
cHysBtidhe protein has been disrupted or deleted and a
nucl ei ¢ acid nol ecul e encodi ng at | east one nanmal i an
honol og of the endogenous chaperone protein is
expressed in the host cell; (Db) introducing a nucl ei c
acid nplecule into the host cell encoding t

r econbit HaHR 4 S?Iaffé i2h-2ltgRate e oG R 52 fiﬁéerﬁé’é?aséf‘é‘iel‘)f the present
URARAH GPRAICh i 15des ek A0 Fﬁtef iRhdwiduci ng the

reconbl nant protein. ther provided is a method for
produci ng a reconbinant protein conprising: (a)

provi di a_l.ower eu yote. host cell i.n which

funct i E H%%B > ggictyfhy fi%igt“aB#Br BRABYERE L a&éﬁ?&“ﬁ?ﬁ@éﬁﬂ‘ﬁﬁ gf the
apflanenrAgoprotein; and (b) at |east one endogenous
gene encodi ng a protein Omnnosyl transferase (PM)
protein; have been reduced, disrupted or del eted; and

a nucI%ic a

mamal i 5 ehé Hg[figgél gfolil’ilfﬁ aﬁi%BtOF g% én%?’%fné ronmsentally controlled

exppessackit 6 thl erédastineatiba fdriispendin @€ i Gn@nfilBéEi C
acid nol ecule into the host cell encoding the

r 8BYFANMPAAt protein: and (c) growing the host cel

under conditions suitable for producing the

reconbi nant protein. Further provided is a nethod for

pr oduciFirgra?7 degiowhhohat digeatiag kitabps prstenginvéaton employing gas
provi ding a _| ower eukaryote host cell in which the

f drEttPEnvigh thedluidgondsst one endogenous gene encoding

a chaperone protein; and (b) at |east one endogenous

gene encodi ng a protein Onmannosyl transferase (PM)

pr ot ei kjguna¥ depetsryer mabtiee djspeissraipt athptedrto the Icemmi;edam d prior

nucleic acid nol e es. .enco one .
PGS BE YRS R DA St O Bre T rRE A S AGH MRS bt
ALPARR IS XnBsB&HdnRitfdAe host cell; (b) introducing
a nucleic acid nolecule into the host cell encoding
the reconbi nant protein: and (c) grow ng the host cel
lrjggg:rbl%i) rl]lgl 5 dglgliszts Sal’HeE: Dl fah & B 6?683?32% %9tt gperese{l‘h 8er}ti8rn.
produci ng a reconbinant protein conprrsrng. (a)

providing a | ower eukaryote host cell in which the

funct i &Eust 1Q aejpl%tﬁ theengsdle phvde B dengbabieia of Eimire dbaraigeted
?Qaaeggng aToPﬁév%ﬁ?” reduced, disrupted, or

dg eted nuc ei ¢ aci d nol ecul es encoding at | east

one mamal i an honolog of the chaperone protein and at

| east one of ER re expressed in the host
cel I; s ht %ﬁé?ﬁr@alahne@iheipéesaeilaV%ioecui e into the
host cell encoding the reconbi nant protein: and (c)
grow ng the host cell under conditions suitable for
produci ng the reconbi nant protein. Further provided is
a method for producing a reconﬁénant protein
conprising: (a) providing a | ower eukaryote host cel
in which the function of (a) at |east one endogenous
gene encodi ng a chaperone protein has been reduced,

di srupted, or deleted; and nucleic acid nol ecul es
encodi ng at | east one mammual i an honol og of the
chaperone protein, at Ieast one of CRT or ERp57 and

oy S ~ o~ . A ym—p— o 1. .



honol og of the chaperone protein, at |east one of CRT
or ERp57, and at | east one Ca2+ ATPase are expressed

WO poovheodbost cell, (b) introducing a nucl ei c aRCTUS2009/033551
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nol ecul e into the host cell encoding t he reconbinant

rotein, and . rovvin t he host c ndlt
Lt ab PR it aieHG s Faonacu Oh i PP & B St
provided is a nethod for producing a reconbi nant

protein with reduced O glycosylation or O glycan
occupancy conpri sing (a) providing a | ower eukaryote
o

[ k: at | east one

oS i ; rotein, and (b)

at Ieasnhe ﬂ@erﬁnﬂ@ﬁﬁﬁﬁ)msa ﬁemedwqﬁdﬂgm@ at@tletRpensement of a
0- mannosyl transferase (PMI) protein, have been

r eBUBBECutgRkirePawn- il dispensa syderd. AdEematizelycing present

L L e e

aﬂdn-atenlee asi nanamzm@mﬁas@varoﬁmemp r@ePas thershbhdahd sdtation
cel | b) introducing a nucleic acid nolecule into the

hé%rtgoeé MANEHEBEIN PrRec (RS HANARINE ISyEd AY Mifheayaceutical

9 ﬁrﬁ%ﬁlﬂ fdrRE MO8 confiblied Qﬁctﬁ)‘ﬂr{ﬁl hh&ﬁ%e@tiﬁ'af @ghﬁctg ORlternatively
produci ng the reconbi nant rote| further aspects
oftill,ike pilesant invehtimdmay bh edip&bssi foc dispenssnmlyeﬂm@ thqhdrrust be

the gro conS|st|n of Pichia st ons, ta b. .

A pet ot i brbatishi Frbre PR E b ch Rt veprian
W@ﬂﬁ/‘i&@ aadieel %hﬁ"!eﬁhﬂo%n%hﬁ% ﬁ@éﬁs@@ arKe nHindludk Cihke dispensing
hndnen), Pichia opuntiae, Pichia thernotolerans,
Ph@lldwvaresmh@urfai_nte dn}ef:fct_hie élsg@reﬂp@ tuish fPoro Hheac biief o yial to various
SREE i Al RabhRBe PRSHIANREHTR i @i dispening
SeRidHAEAGCNEDIPIEE PraaodEatdbledSElilZ RRATEHB KRYEASIESR feed fluidpath
Hansenul a pol ynor pha, Kl uyveronyces sp , Kl uyveromnyces

| eom Be coligrdirn é(laél(%ﬁa@dﬁ@d% HisPefIsE Vi), Aifdiar, ailﬁé associated tubing
A%Qlﬁ{egfn]l%%a%y Ens1 Qig f% t&gtutﬁe QL WfS JPB&QJQ&{ fIB filter and the

reesel SOSpor nswense, usanum Sp
Fugatarrof giieadis prasiny Rrumsars @mwmﬂtmmtaﬁfw&c ap awle:lnln&ntally-
pat enskgnqzjﬁél\leur 0s ora crassa Pichja

SR gablygs 96 3ath %%geeﬁlﬂmﬁg@%’ -Spnnlignt dispease system.
PahY ﬁRrapsBE}nﬁﬁ](Yes Kh }%&rs%y Qﬁ%m%ﬁ)etwéarlﬁié AfenBi k@ Sitection vial,

any Aspergillus sp Tnchoderna™reesei Chrysosporium
| agkrvdwemsae dmyn dhg siapamespalantd deprpoigdpdr Regrahlys ghe kit includes

Furt her .pravided. are re nan r.ot ei.n rodu

+ hevorigtee Tuai ERGnEur sledaRRBRaTh1d BlsehPesRapote fr iRty

erRagdé DEME Filte AYeraTRyiRd thtr&ﬁgh&fl@ fifee NtHeated d@ﬁlsabbﬁlﬁlobﬁed as a

can further include genetic nodifications that enable

t hedf- h@ﬁ@mcfécassettecmh apiuerriay goupetbnsifasa smawee of product fluid and
redo t art r_JVsal.ygan, str r t her

ol PR oRRE: TPERE iR R L APt Rk Rty

Fﬁftlr@@ll’i@ tRe néd&%a?oﬂﬁld%hdiﬁtsffﬁﬁtﬁ t}ﬁ&%ﬂle@ﬁfm&hal@ ahdeydispensing is

engi neered to produce Nglycans having a MaH G cNAcZ or

MVERBEICENAC 2 core structure, which in particul ar

aspects include one or nore additional sugars such as

G cNAc, Gal actose, or sialic acid on the nonreducing

end, amhdowgdrmicotdinbyt, ﬂlﬁmenulnvetﬂm@n(ﬁkmhm thd¢ kit fe& a single-use

redum ng end. Thus, the LT-g ans i de both )
bAisase ﬁlﬁaﬁ%ﬂ RIRYIRL) P’Eqdu%\tn‘tlelﬁn tgmgly Bftg? RESSgH gnvention further

_ hi’d%zﬁ?cfe@ raH%d&ﬂ?@It fofth Garkin G % HoodE¥RAPh %ﬁo@fthé@olghﬁé @R8Sr the

i nclude but ‘are not imted to MangQ cNAc2

Man7d cNAc2 , Man d cNAc2 , Manb@d cNAc 2, GI cNAcMans

G cNAc2 , Gl d cNAcMvansd cNAMaﬁ

NANAGal d cNAcMan53 cNAc 2 , 3@ cNAc 2 , G cNAc(J

-4)Man3G cNAc2 , Gl (J. 4)d cNAc(j -4) Man 3G cNAc2

NANA(J -4 )Gl (I -4 YA cNAc(J -4 )MaH3d cNAc2 .

Definitions Unless otherw se defined herein,

scientific and technical ternms and phrases used in

connect| on W|th the present |nvent| on shaII have the

s " o, o o o e . Y




to acetyl) Conplex iV-glycans may al so have intrachain
substitutions conprising "bisecting" GcNAc and core

WO aw98e4¢8 Fuc") Conpl ex iV-egcansnay also havRCT/US2009/033551

10

15

20

25

30

nmul ti pl e antennae on the "tnmannose core, often

~Ftraion o pcfihae Pef (Baly "t LR em eiacoment o the

t alspimalifdd with@ dhe JAPRRIASR c%hHéc@efd W1 tHen ARMAP ﬁ@w%%@ and
and zero or nore nmannoses on the 1,6 mannose arm of

t Hastpromadmis eontoued Tspensarg witkini awogtrylé%m@vapemants 0
referred to as "glycoforns " Abbreviations used herein
are of common usage in the art, see, e g,
abbr eV Fadur &P $s DichsMas for amez:o@tﬂmaﬁt EPPABIAg cassette 110 of the
abbreV|at|ons i ncl ude "PNGase" "gl ycanase" or

@rqa@ﬁsmag@n RErpensing ysteat &0 lﬁéhy_@@s m@nrr\la gryeishansing 112 as

e
 FEatd pf Yotk SR HE T2 LS R Eap ELAL e Ruhich

ofkuppoan ol did mgnsaomhbaaniRbs|of dspatse dasyeite € 10. eHMsnvg%a@hy 114
it has been linked One ty of vector is a "plasm
v &CHCEFISIDIG0) vy kor gpraoyipg ¢ the ot dispersebiabs oReTE aassette 110
DR IIROR steRitiindHieh 1 ?@ d]!:ﬂt‘sloﬁ% 18 @%a%ﬁgm&tisenws@ﬁ‘ filter in
hgated Ot her véctors include cosm ds,” bactenal
amthiidhi fdltea$ a sdvrcaridsidmets a(dBAGET Aicitey eéadeadaafrtdl fiilter |1muff1c1ent when

gronnsones ( ﬁg% (fther H pe of vector a vir

BPgre chivetet H Gast ?SoanséPg ¢ et it eVr?B OlyEOH %Psases

| BhSuId N®e V- LMd. G8RANE 6(ddii W?@Qlde@ amﬁmﬁ%rﬁfﬂ"cerl&ﬁhé’ﬂ@h the
Certain vectors are capable of autononous replication

i filtar $pssificatedris maytke sahected ap Idegzreérfer ihmpaﬁmhae dpf(r@tngl Dispense
vect o avin Qr,i

f u?wsé‘%t?eolnlgb FRYA gﬁs A 68%9%8@??‘) ! 1&6‘ OPg SV@%C& Soé‘écﬁ ffyud flows from an
| Bxegoefiad sbitcotd fikerdeBOMesfRhsedcad@se 16@khalsowp®ides a filtrate
introduction into the host cell, and are thereb

y
r Sgmpatht 128 leadinagromHiter hEO o feagierntsrasodust dispense Vial 122. Feed
cer k. I
o B, e R e B S PR 6 sy
| i1 D& el Sdidinaty Eotvphth 128elefindser fiktet ﬂbvh}ﬁaﬂe[llﬁ aBeed passageway 124 is
"recomhi nant_ expressi on, vector si np
éhaﬁrné SPIGH et tapguication Wil aﬁ%fr @Sﬁagefvﬁ@%?%mwugh filter
?]9% interest” or "gene of interest" refers to
a nuc el ¢ acid sequence, typically encoding a protein,
that is not normally produced in the host cell. The

met hod scl.osed herein allow efficient e essi on of

one. o TS g IeHEaL 5 nF HESY StPeB EoFaEED B | Eredlose by

stablaytohRtie g Abad 3Q Nhe dafiMQstvisiRhlit@ eRPMRial cavity 134 is in fluid

Non-1imting exanpl es of sequences of interest include

s equanoisstiehwabifigate pessagevrryr i2Opb Ifisap flowesthia0ithiguginneedle

2;1] _§(¥ lnggtlgﬁ 1 2657 n]Itl Vletsallgwipat% 12Rbsntdecﬁ eHsea\élal % a?ff: E()erg:rltegted together in

man e@ﬁwn&ﬁeamﬁyafoaaeﬁed Maeehines, d@smam Aytérile ans CATRgBMpliant

UDP- TV- acet yl gl ucosam ne transporte

g gpggqn@@bew 1Sp &ltpd pH of Gedluid flowspace beyond filter 116 is continues to meet

I #'Indﬂﬁi@to}[ kgal; &Bf?&%rﬁﬁ@ %feﬁ?tr éﬁe%;,raﬁi? #lakd ﬂ%@&&ﬁﬁ&ﬁ is

an ucosyltrans erases he term "narker sequence

pEOvkded agd medintaidbeé by teoprasenuibiventionachdelsgpie nae cannula or vent
f expressing an actjvity that all ei t he

pB%?‘ﬁ‘f Jao a}ayr?iifattq RraVided eHFRGRe fEPUSNHEPY o C¥rocsep allow any

ap @d ofr Wifign §ﬁﬁﬂt§qggf% Wipi Ahfe B$ I‘naﬁﬁéuhrn RS product filtrate

exanple, the Pichiapastoris URA5 gene Is a %ar ker gene

because its presence can be selected for by the

ability of cells containing tgi gene to grow in the

absence of uracil. Its presen can al so be sel ected

against by the inability of cells containing the gene

to grow in the presence of 5-FOA. Marker sequences or

genes do not necessarily need to display both positive

and negative selectability. Non-limting exanples of

mar ker sequences or genes fron1P|ch|a pastorls |nclude

A ~r—l A NS~N A 1IN A~ -, . o o, o




The function of a gene encoding a protein is said to
be 'reduced' when that gene has been nodified, for

we@x@aphiE28 by del etion, insertion, nutation or PCT/US2009/033551
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substitution of one or nore nucl eotides, such that the

i ERY o el PRGN rlgéﬁml@ﬁ;aﬁg@ea@& fons§@ Hougagvent

4%&&%@ 488 isipgo¥tit a Aliraki6ASledROPA0 B¥RM fBF auwﬁqg air to vent
when neasured in a standard assay, as conpared to the

pironevial engpded whyle miventeiningebp orrdiallgd gavieonmanih hereouch
nodi fi cati on The function of a gene encoding a protem
is said to be '"elinm nated" when the gene has been

modi fi eds eﬁwcaegeaephe,mcmdegialpatﬂpomz dpBiSBIyt dodfected to feed
mut ati on or substitution of one or nore nucl eoti des,

s flewpathaltl Sttpiedirasting aélduct;@ﬁ@gérf&@a &506. aPWBtlé%s\Mﬂsmblh agyringe
%1t

aégﬂl@%ﬁhcﬁg ecaic%ﬁ\é/ g \%\n@ﬁ%%ﬂl%é%ﬁoll&% ‘F %%%v %luf'cr 5@&}1 therein

| aneto thei exfel she sohies flukbisick odt. i A fﬁst&hﬁl&d&ﬂd)p&ﬁbk}%onﬁﬁcted to

conpared to the protein encoded by the correspondi

g&itd HampaBut L SRieHdRberlactabit o GmiicHiRB £ detween pump 142
d%ﬁd {h%dyull@édllet:@&hﬂhp% cﬁfb‘ét&&h?ﬂhi f119 ahaffﬁ&r T?@d\’alve 144 may

herei n have the sane neanin nl'y under stood by
ohe acfopovdki vadweyalthkoi g an;nvai‘haeasaﬁﬂ fergpenformoingtthé same function may
[ BventLO pertains. Exenplary nethods and materials
aPec 8P bed bel ow, although methods and material s
simlar or equivalent to those described herein can
al so be used in the 8r actice of the present invention
and Wi Dlsmesea]@pmttedtl fwrthen oxwéudgs a ¢onirallehlet8apr selgntively

I cations fer ces. ne her are

i Rg%r?tb%% sgtrlélge Bl),}l’np eflg rag%g Ve %ﬂ) oeiasrto edn ect fil%lgf ﬁ%lg sQurce 146
ofo pl@ﬂﬁétld@@peniehﬁalﬂQQS &0t ccﬁﬁ@ﬁﬂeﬁ& aisb@iﬁtedle[&trwdl &hnections from
definitions, will control. The materials, nethods, and

eganlles 14% areinof ghopyminiKgurg A1 Alierentively. dispaseiedssetts Hid may

I

ok iy A o TR P B SRt BIce o Mty which
f pmwdiaeeppmphhte pt@abhorseff the Bien@nisherien housime B i - DKKI

anti body is produced in Pichiapastoris host cells in

whi ch the endogenous PDI| gene is expressed (Panel A),

bot h i n\tREWREEE H{%ez Qs Eﬁ‘s% &&QRS?P@H&&Q& ko&{%@&o&r’cg an

t he human PDI gene Pané3 , and in a cell line

exrpcgsy tgsgunih &S Owiumﬂeg?[w tcgseng ofithe filter whdrcthistpwepose a second

us P ene functi n knocked. .out
PIRETSR Conernly mecey fokrean pand T8 B SOR B iR Melgctable
P@J)mﬁ{ﬂl@hdaﬁ% &ifres BARRER N@S | 16 dnli 1ﬁ‘ﬂegﬁ€2@@§% uhR36D P BStwieBn pump
the endoplasmc reticulum Figures 3A and 3B show the
géne ame@{j)eroHI by easintegtirailvid caeddt | Heid cpmnemé tesenepd galve 152
fs(érrld extlerll’ldss ?sﬁ o% holi]lsemI q\ff trI c%nnectlog l’flo E t(%ltBl 50, A

OWs repr esen ative esu rom sha

0 shitably i@te@aieyt @5t unid) 15@wﬁ§esse¢aateatﬂtdh €5 Panltrwhic@hFlbwmn XC
anti-Her2 anti body was produced in Pichia pastoris

s WY Eeerify Vst Bntrumenty aﬂﬁrbypﬁ’@ll (papratiorpey Kast Hilsa Dy York.
Al NS P

e%h‘gg)‘éﬁﬂgg garc]i? 5 el\ﬁ%ﬂgld%g@ L déeﬁﬁ% B)Vrhr&lgﬁt B%H%f(l)n e

d Imie arppy et (ul[lPﬁlay be Dma’teki)outsktet cbfbh)@:ihﬁa:elllmlﬁlerseﬁ dmtmrge:dnnectable

and resol ved cryl am de gel el ectrophoresis on

n&h#@ﬂﬂgYﬂﬂe “968 hégpolyacrylanide gel s. Lanes

1-2 shows anti bodi es produced fromtwo cl ones produced

fromtransformati on of strain yG&Y2696 with plasmd

vector pGE.Y2988 encoding the anti-Her2 anti body and

| anes 3-6 shows the antibodi es produced from four

cl ones produced from transfornation of strain yG&.Y2696

in which the PMIl gene was deleted and with plasmd

vector pGE.Y2988 encoding the anti-Her2 anti body.

Figure 5 shows representative results froma

shakef | ask expression study in which human anti - DKKI

antlbody was produced |n Plchlapastorls stralns in



anti body heavy chain (Hc) and |ight chain (Lc) and
targeting the Pichia pastoris TRP2 | ocus.Figure 15 is

w@2000/088 pl asm d vector pGE.Y2988 encodi ng t hePCT/US2009/033551
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anti - HER2 anti body (anti-HER2) heavy chain (Hc) and

s SRS B LB AR LB e e
PHa¥ A Qreneodli i sd hial RtlspSR @B A YIulIERKYing AL filter
(Hc) and light chain (Lc) and targeting the

Pil thirpasds ehdven INRR2uicGe asecoRd gurduct dispensavighpSdodnd a third

pl asm d..vect or. Y3822 e di the Pighiapastoris. .
PRIUStinetio el ME i B e B P e RS Gt dispense vial
Fil gH R ubBs hi§ open@ptdier Bbas M5 6l seafeltDsse praX 2ER onedteadptueh 158

t he Arabi dopsis thaliana ECA %AtECAI) and targeting

t ped gefiies gy cayifys 1 QURAG ] ¢ty 106fisginrfbid gomeupgicpiggn with filtrate

p e ; uen -Gk -
T EAE AR 820N B T AT 0GR hipensc
pagil 064 mchddSSat opdnsconmbAbbED] GIESERIIRTIsONy @h eldsfomeric septum
I NVENT| ON Mbl ecul ar. chaperones. play a critical role in

t hBS pst etHigs anver! sedmet iUonY gk cayiies Bé% Ped 17Q3e 1o Hijder one
PESh&uRidalo®Rith el @bags %&J&agl Per sided ﬁ%w#ﬁt‘ﬁr@b FBugh needle
(PD), functions to catalyzé inter and intra

dil 844l pimithelybsaednd andhthirdoyimls h&t arld Fd dréeoranattied odiiltéreldvyand

a light chaips. Protein disulfide.isonerase (PDI
o Bt B dR a0 o tRtoamen sl sa S STRLEREu deoutoly  GMP-
deshpRSR ehiirdifent, 86 ALY 0P khedkigd FolvdSace BRYSIINiIRG 116 continues

proteins, when conpared with the uncatal yzed reaction;
athingét thosterdirdsaatitbhcaftrofpil enviraniene nderpicasmiles 162 and 172, each

reti.culum (ER)..is essenti al r the .expressi of
LYo SE T PbbEr 138 Pl Bl T Bugh seprom

Bil 88 andh68Tvrespe@iRielf] 6dtas/t6 AlloblhY4hlirapfasiir withig dRYiSy 16D and 170,
i ncrease anti body expression | evels in Pichiapastoris .
byesavavelpressanegy imuil ipontaitag Bredriedyst Bitetmiludayigyn vial 154
0 r : .
o R RO RO PR AL ol Bp B Sfhtin dhe
chayper one pathway in Pichiapastoris to explore the
possibility of antibody yield inprovenent through

direct genetic engineering. W have found in a

Pi chi apRSeF ﬂo%efé@glﬁhz diRRt 158 RhB e hede aﬁﬁﬁioﬁ%ﬁﬁ@)duct dispense

gene encodi ng the endogenous PDI| protein wt

expledspore cassitd t H) mnepdiatgy thirdetlee 07hHgolioufbivalve 176 into

rotein resulted. in approximtely a five-fo
Pl Bkt 61 by RBRE T by s it Hovengh 120
PEPFCRIE sBicthbig flues SSinOARAt Oeamer B&Wesn AReCABRALEHFod iRt
the yield produced by reconbi nant yeast cells that

edppessethl dAP r betweemtbigeléuad Ponth ylet Bitn Rovethabbigtl74 is
t Igr ee gﬁlf Q lodnécpe%rtg ??t?atle Xf' gtlhdl 26 (%o aorviecij ste ec%a'BFe ﬁ/l,lllg IC(()jmm nication
prgcfucg(f By reco | nanto yeast ce fS a CO- expresse

t bighdr@dkiceh egiedigal Rl 7494t @t shdyrbbudt A8 pendaganousr Bédween third
protein. Wthout being limted to any scientific

t Melye y7bang hardpsediishiispsnse Viahdéd4-nvention, it is

bel i eved t hat heterol ogous reconbi nant proteins nmay
interact nore efficiently with heterol ogous chaperone

pr ot ei fis ehhaa filteat floephthdiagétyoeeeh pff odgmanss 120at hE)b, and 120c
course of thejr _fol ding and assenb | ong t he )

B il O%mt#v\/a@.wmﬁh FHCEA8 &t 1%-1 %pﬂngsléﬂdﬁ,spefﬂ%ely,
hel iRl AW afe LR eBI-Q881 TRITRY] FITRELECtWehy) Whiks extends
endogenous chaperone protein for 1ts substrate, i.e.,

het er ol ogous reconbi nant proteins. It is further

bel i eved that the heterol ogous PDI protein

andr econbi nant protein be fromithe same speci es.
Therefore, replacenent of the gene encoding the
endogenous chaperone protein with an expression

cassette encodi ng a heterol ogous chaperone may be a
better neans for producing reconbi nant host cells for
produci ng reconbi nant proteins that nerely

- o o o, o o o s o o o o I e



PMI' genes which may be del eted include PMIl, PMI2,
PMr4, PMI5, and PMI6. In general, Pichia pastoris host

w@eiobsoa4e8 whi ch both the OCH gene and t he PMIPEBEN£200%033551
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del eted either grow poorly or not at all. Deletion or

functional k he COCHI e i necess

LS termp s LPE Sl eb reaeiise o Lot disPRee Roeal gifies o

t Bgﬁgos@@ﬁrmkes&urr@epei M9 raﬁ@h@a%ﬁga{ta ﬁ&ed'l@ﬂ@wﬁé%ﬁ@ﬁtehdhhg in
ycans. Because It is desirable to produce human

g bp@nﬂm@tcemmmmdaapn Hevebetvoceor Haell aCesgd®s dBY.clddy it 1&ave a
e ans for, redqucing.. . . )

O ST ek Shuthie B MR b B §hi s nsertea s
ceableso FiBtsealr Moad e neaakd & ofmAn@mue: BvifvarRMtal 1ntegr1ty of its
gl ycoproteins with human-1like |f-glycans. W found
t FRPeqtive i sag bodsi welhass'p re-eeal gs tsreedlninyitedrawathareirem. Each
C
gg%@% Rﬂﬁ? gr%[\‘ﬁ% s 83 Jﬁ@&%%agﬁlt%g? %?'E lglgt ngaﬁlfﬂ O%‘?%Igl Yhh D&k integrity.
functional knockout of the OCH gene and a deletion or

functional knockout of one. or npre Pwﬂggenes such as
PMIT,  BMIREratsr Bulk eqlegsionpiiatd 40 Thegmest Eﬂqﬁsrcrrﬂﬂrvp%tarlr% ata

aﬁ&aﬁb@@ﬁt@rd@@ﬁh&kﬂ%ﬁ@ W@@laﬂl ¥ %&Bﬁ@&% o 142 1o draw the

human- | s in high yield and wt re uce
Oﬁlluybﬁn&ylsauncc) r1146 th@reanidl tVIadm: 14(4 if thehhetuated dueliovo puinp 142 to

t ﬁgp% C%%%H@%rogpl\ﬁn’aﬁ: f ev& %lq{ﬁyrag‘%t ES?)_ t\,;,_]é C%i c?lrfic?s the fluid

e)ﬂ%mhfofugﬁ diiden1 I&ﬁt&ﬁm ESwpae 1 2E MPRSHU AT fhlid@mal Migen be

met hods di scl osed herein are particularly useful in
t Heegiedbdaetriing totherasotpi ﬁﬁfﬂnrdrveharﬂélay@ opirdht @il yesl 76 into

! gfﬂldglgtl Cg%)cefa%get \élglogggt f LS Aoy gé%@r eu ﬁlcf ﬁﬁé{l& d?ﬁ%ﬁrtlse vials have

| pRERNVE @leﬂip@ﬁﬁfriateﬁﬁmo@lt Bﬂﬁufaheal{?@ 552 ©eY bs a@hattd & direct the flow
present invention exhibit tol erance to chemical PMI
pfr@rrerhﬁ IRtpgityiteso PRIt ApRrolilterdilede Befsm pvmtegeiReisst of e filter.

Ef% &8‘%&1{‘9115 gk CHOSTRL R 1t§’%3‘31f>@c't19§ HQ&;@ 180, 182, or
uce g ycosy at| n occupancy an ength o
Ol 84 yaranasfeotopardchnvdndhuspr The vémwennudiskasydtlise desirably be
expression systens. As exenplified in the Exanpl es,

t KNS RbHYS WBFein will especial ly benefit antibody
production in which the heavy and |ight chains nust be
properly assenbl ed through di sul phi de bonds in order

t o achiltay eoracrnplsatddyharthb inkezrioa NDIUb@cbfemrrthfﬂ thgylee smaller than

| RS ST Rl TR TR Bherkfhin sOrdi e waiig MRy 5340 muttiple

ATIEa&eanG%&P’ oh cQElefNARIAPMS ifsedt Al r@rﬂﬁa@%&e@déﬁﬁaﬁﬁ
(AtECAl ) effected about a 2-foldreduction in iycan

oé\é@mﬁwyc@mr%mb haveea lakgovistesioy a@lnelewﬂerlers rsufffeéent to hold
end had -been re Iaced w t n PD
RRCAT o e ot CEDRRER o B Sl TR g o

f denlftﬁy seinme ﬂidﬂiﬂ%&uld&dﬁﬁw&ﬁ @ré¥fidd the phget agedton control for pump
di scl osed herein can further include one or nor

nu¢? apdtfosdiry vabredddi s nerdduragpbane.astiatien @ﬁeurr_’ap 142 and valves
u |

A Rhoan B Rl (A MR B HOAR. Bkl SReCEEES, an off-uni

These aloghtfael Whichdwnldsend sperates dppeitke cassgity topr ot ei ns

Wi th reduced 0-glycosylation. Calreticulin (CRT) is a

mul ti functional protein that acts as a major Ca(2+)-

bi nding (storage) protein in the [unen of the

endoplasm c reticulum It is also found in the

nucl eus, suggesting that it my have a role in

transcription regulation. Calreticulin binds to the

synt hetic peptide KLGFFi CR (Séb ID NO 75), which is

al nost identical to an amno acid sequence in the

DNA- bi ndi ng domai n of the superfam |y of nucl ear

receptors. Calreticulin binds to antibodies in certain

sera of systemic |upus and Sjogren patients which

contaln antl-Ro/SSA antlbodles it |s hlghly conserved

e e



t he chaperone protein and the overexpressed gene
product can be effected by inducing expression of a

woewbade2saci d nol ecul e encodi ng t he chaper one PeDUSL0M9/033551
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and a nucleic acid nol ecul e encodi ng the overexpressed

gene pr,oduct n said n ei c_acid nolecul es

pres entAdgHw&aﬁggéiﬂSPE’éﬁel casseffe iﬁ@m& e SRBYF sterlg é’OFYmer bag
exPf el Howelf thkkendsiar-al ReaHStGNaREe HRTRuRE %eupathaﬁld the
the overexpressed gene product are effected

i dispotacialy a first nucleic acid nolecule encodlng a

het er ol ogous chaperone protein and a second nucleic

acid nol ecul e encoding a gene product to be

over expiRssdepitls @n altBaste caflolinmdht WhiiBPerB¥ Pt DIV, Rhich

at | east one gene encodi ng_an endogenous chaperone
pﬁwm%at%%blﬂgéﬁll%ﬁt@ﬁ iRl é35 setvigen Sedipid sersee BeRoand fgnsvalve
S ap|

N E%%f elﬂlctﬁgce:?lgao%ﬁ‘ﬁéﬁztﬁﬂlg Qol?efctlgbll? €71taL 45 %Sa?sreeg?ga?eccf)\gghm cavity 114 of
babdisind 1 ai Bulk icoldctiandiad ¢¢d ﬁdtyﬂbﬁ(i]hlaald:y aitedthaml ghcipreduct inlet

are(gﬁesent in expression vectors. In further aspects,
oRRNBK ISt PizRensiAE APFTRigRs world SlEHHEC Reisimilag aydgsgribed
MRLeGHb&R. affe fﬂﬁ@ BBk '0911&)5195 GR3 1198 (V'oﬂfdefﬁrstaﬁé d}gwn through valve
vectors. In a further enbodi nent, expression of the
héﬂ@nmbpgmp§42habbwdﬁévgn@déwmaﬂsa@ﬂé&@ﬁedummlﬂadmdmpgme

' ft | | |l e di th
HERETRET B e |RHGrBi PR GEBIEE BLFd ML OupeEn the
| Re@ial ZrGQ)Ttﬁl{é?h 16.1 ThafiuG R énli@%ﬁg TRneN&ed] 1BF1dviethrough filtrate

endogenous chaperone protein has been del eted or
diflowppthel@0 SE)@E) tOelsfsdlm@thfvm kave é¢oindo pithsr Elowpagh 120a into product

ef,fect ed a

molgebr 2 af o (e BHBNER S B Bio o M pBbEI AR iPe ey
bhhspéﬁsé QeIgbmgr ﬁlr(ﬁli»g@ﬂ fRIvEpade 1 ZDcMRogodht BRFEME REhl $64.dOperation
second gene product into the host cell.The present

i AU BsevRbEs ag PHBP W@P&hf‘d@gecwet%—‘@gtrpl&r lidgc ﬁéiéglormgﬂy, integrity
r t

P Eﬁqgtﬁmﬁﬁ i% g];or)}lge{aga%}: A g?:)é%eﬁ? ? iy 1%% d).ﬁc & pr@xﬂ&é ﬁl@égrfty testing

Oofifiteollyl at i on, whi ch incl udes expressing a

het er ol ogous chaperone protein in the host cell in

pl ace of an endogenous chaperone protein and wherein

the host cell has had one or nobre genes in the protein

O mannosyl transferase (PMI) fam |y disrupted or

del et effjgurhé¢ delhiyts iardzispeawir ogp sgteoblllﬁbozf itbmpmefent revention. Cassette

%&g‘;j Cspélglﬁs X e::(j:a ettﬂ g d& ﬁ%e L réneggvldﬁlelpﬂlgate élike components.

| 0G5Ras QH‘@flﬁ‘fh@{dHﬁbfp%ﬂat@sfne@ﬁ!le%fﬁﬁ@fﬁﬂ%&%e@mg}@Eb%ai%é%q}i&(qal
with reduced O glycosylation froma host cell by

diftoruthe e and wat eftqdh:g apd grefyecserpetrdPIRFPasHIe tm‘dig arddepstivity of
¢ géa aelrrl (r)an odﬁlglor}u%entlcaﬁ] ro%ugteﬂ]uld osgflztpeQZ 1% Otﬁs Wlt%ln the lead shielded
expressin a nuclerc aCI d nol'ecul e encodi ng a

hetnein @ e Usbifh 3P Bi® BEviRIIAicRitdll yRid6 Q8B dinmaf enter the cassette
expr.essi on vector present in or grOV|ded to the host

c&nvity qusmedhyd dispensing; Mylditienally gaetoad shiclsing gfethe cabinet
0

S
ppodiuct dispentdvinBduced O gl ycosyl ati on from a host

cell, which conprises expressing at |east one

het er ol ogous chaperone protein in the host cell in

pl ace of the endogenous chaperone protein and wherein
at | east one PMI gene has been disrupted or del eted.

I n one enbodi nent, the nethod conpri ses deleting or

di srupting expression of at east one endogenous
chaperone protein and at | east”one PMI gene and
effecting the expression of one or nore heterol ogous
chaperone proteins and an overexpressed gene product
in a host cell, and cultivating said host cell under
conditions suitable for secretion of the overexpressed
gene product mnth reduced C>g|ycosy|at|on The

o Y a1 .



present nmethod is contenplated herein, hi particular,
manmal i an (i ncl udi ng human) and yeast PDI

WQEe@bAtd0428 hydr oxyl ase b-subunit, ERp57, ERp29, PERPFDNI/033551
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GSBP, ERA a, GRP94, GRP170, Bi P, and T3BP and yeast
ot ot €1 BB SR 4T ZA e RN d Farcy Pgihine 242 Housing
pan’ &iledn h«’éﬁﬁﬁg tawfy 21hey 1Bl ttq%rttt ﬁ{eeﬂhﬁd t@ngfa%eéhaﬁlsms of

het er ol ogous chaperone protein is of human origi In
f drspmsp cgtSﬁttet 2 Bhbideusivent 18, alloies cpyief 214 @d)etaec@slbledgahsomrator

cha in is a PDl protein rti u ly a PD
pls% &#ﬁhglﬁpe&ﬁ? é a}]s Iy E e]f%l}oveii 8%? Hlé?i 2[51s1¥ense cassette
expo ﬁﬁ:md@ma keviaikin e @flteN21E I EltOgDIeSs BeTRBIYL @laBidnd defign filter in
yeast cell lines %y over expressi ng human Bi P, using

c ahachi filiars § soyseoiwiddnte aleanenlltaipripispanss edseelie 1armyeyiges a
A RSATESTRhs AREH 3 o RLR BIR R 3 KO Al e

| throh g ¢ama:$tedf10t Déspenseatasseitt 2¢@nlsb @rcﬁMdErs(aCfH&aﬂa)ﬂowpath 220
constructing a chlnerlc Bi P gene,. in whjch the

huma

ATesgIg THEMATRT 710 Papleaetee W‘t“ﬁedlﬂmﬁé% ¥lal ot Ef:eéfﬂowpath 218

P f d

P B el e A St HEF S16 Bl HEE oy BB A6 filate

otﬂbwpatﬁl@eﬁpesca filtetepll onprtie 223.r BredRlastigew pad4ois itlaus in filtered fluid

Furt her . i rovg nts in |eI be Etalned ?¥

M oHB e eende B P enEs SRS BB gifre,

as descri bed above, with ttie use of chinmeric Bi P and

human ERdj 3 . In further aspects, the overexpressed

gene thﬂ!T{u@t dippense viab?2% indludesnn qpeo@gettainepb sesled closed
ervin Qvere ess jen rod

o Bk pRRRSIOLeB B 2 0 B P BREY 2 PR g

F@tmlde@e@tfﬁhlﬁcat@aa@tﬂeﬁma(eﬁ%éagwapzz@nﬁlt@epm@s@tmzo Filter 216,

Technol ogy, Methods in Enzynol ogy, Vol 185, Academn c
piidgaie flawpat At wdidimensg viallBaqre sasmeeted spcetienit Hy: A
V

gp\ﬂf&lhﬁ'h%’?ﬂ%ﬂﬂ%ﬂe e&tpr 886 gﬁt} ceiég?tigglly%gg%\@g%%pagﬁe%r}wrongwnt SO
genealp bﬁdiecfhﬁd fldwsimee beyanddited2e6 8xnasssdo gepethe standards of

product the host cell is cultivated r condi |ons,
S tersopiefid graprovmeRteipFlopEatE ﬁ@tﬁwi&g}%@ée alsg ﬁerowded
pEthH&ih% t}§ gﬂﬁiﬁ 530054 BG IHQ%ng Ei ‘e{fr%wt}{‘HEédlﬁer34 to

density conditions that perm secretlon

t heeapeivhile Mt epugzininguehprodundifiliran $lual witbiondalt228n éf ent cannula
u r which th can.performbasic,c ar .
¢ OE bR s A el g R SR T MaRkaRR b RSt Sbeagine o
PEiRERioR mddi LA PMErehLldr Hl16Wine QB vE ARG m tvial Bty TEY4 itk
are known to the skilled artisan. Mreover, as is

k ieraningttheceiiolled dneranmean wathetbe stab da@@n e product
can be detected in the culture nmediumused to naintain
or grow the present host cells. The culture nmedi um can

be sepw@teﬁgt Jak soife L@ itDsdes @@hlﬂ?}_ 3'132 dpBRBYY w_trlﬁe@ewfoefeed
ILtration. e

for exa centrifu ion or_ | ) )
o@@W@%@rzrg%%dl&‘éﬁég o Dibbroushfilich H6.pRIB 242 fcsitsbly Reyringe
? f Hiéh ﬁléLetcH{c‘ﬁllg‘Sg E Fﬁlﬂté&@roﬁgﬂ AN4398 gﬁréérfﬁl‘ﬂﬁ‘ therein
pro I'es char act tico e overexpressed gene
panxd:ltmhen Sth thersopee tliugbsbacimut. nAIfmde/aN&@lewahlyt connected to

oggﬁ ologlc , enzy 5 d@?r p. yS|caI ggggg%tlﬁw“&;n%ﬁ%pz42

OVfd BXR rc@ﬁ&%f%ngf?d" e4p 699&%eﬂ‘ﬁénﬁ 24 hﬁd‘ﬁlt@r@%”@loum 214
activity an assay for that activity can be perforned

on the culture nediumused by the host cells.

Mor eover, when anti bodi es reag&ive agai nst a given
over expressed gene product are-avail abl e, such

anti bodi es can be used to detect the gene product in
any known i mmunol ogi cal assay {See Harl owe, et ah,
1988, Anti bodies: A Laboratory Manual, Cold Spring
Har bor Laboratory Press) In addition, a secreted gene
product can be a fu3|on proteln mhereln the gene

o, o o o s o o



exanpl e, viral vaccines can include vacci nes agai nst
viruses such as human i nmunodeficiency virus (HV), R

woeletleEes , vacci nia, Shigella, pohovirus, adeP@l/U82989/033551
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i nfluenza, hepatitis A, hepatitis B, dengue Vi s,

ese B enc itis, aricel la zos
 JREAS gRBUTHaCTS Aluptdt PhiEh A Stida v ooy Ik figg § fogg uid
VaghtOaDt agairnait d¥hdtad btRaagasck hk@bbym®) di sease,
neasl es, yellow fever, munps, rabies, herpes,
influenza parainfluenza and the |ike Bacterial
vaccin can in

b BT G T RS AR BT B G2PF AT IR BRetivery

rbi§1$g Syri %& PERb U0 GEY FalNE UNBN L H®, ditdeNMER iftous fluid source 246
| uenza, ostridiumtetani, Corynebactenum

d t@p{pﬁ@@t,das@enwéajb?é’,@t &pr Qﬁﬁvp@lﬁp% assReipted facyical connections from
g gl

95‘19[ Jl%? S5¢ %re '}ﬁt ?rf %&Lﬂ it fﬁ‘Etgé ﬁe rAé*egﬁa?Wel?oﬁ gér %)t(tﬂ;l:lg(gozlteénplated that
gdmpapeedueﬁezahmayhehhbkenmkﬂgpﬂﬁmﬁhﬁ@&ﬁ@hﬁn@nemﬁmpﬁuOumwn
of the present invention are expressed reconbmantl|y
t iiaridwage plaiorg whichPravidraperapriats gturgre eling clsmest ‘Wéhlﬁ
gg&%npgggyct or a chaperone protein into an expression
vector Such an expression vector mninmally contains a
sequence which effects expreSS|on of the gene product

equonds EvBbF BB I RREY o ALLPE EeRs I eRBSdare
enaoditPest hfic 9sNRr Pl edoridy te*stlii@g CIAREE BOS R PERbAd valve 252
Such™ an expression vector can also contain additiona
elisernerably ¢drkected iqiend flompribRllB sawb nprogigk ecleetbble fluid

rkers ranscr tion or 0
coht PsehaPORET BT e e e dhf Al DS hERE aeertiy ey ppit 29
| ak@fiReCnIedi AMDintedrithBuidlcea@ult 23 @BhncRted tb ké®hd aRe 252 and
second nucl ei ¢ aci d nol ecul es encodi ng_ an

ov¥ieedprbddeel hpnme P d ductonapmiion taEttest sy &gbuit 250. Itis desirable
'&?f FRRGHPHL ?tes{ &5 BR Gl Gl ﬂiﬁ@ﬁ @&18%%89%“1&@516

expression vectors to permt regulated expresston of

the over expressed gene product and/or t he het erol ogous

chaperone protein Wile the heterol ogous chaperone

prot ei N NGREFSEHATGREPRLYFEBBIHS fartd Broe Bt flexighlegg provide more
e%‘ﬂ%%g tcﬂiut:hﬁ OBy &K AR ?é@s‘ﬂn@’tﬁg Fi®fate hﬁﬁi flowin throu h filter
het er ol gous chaperone proteinis preferably en%

i Blamtexps sbsiviom Nigatedy, aiamooti praiusegiapeate viat 24 mtﬂei third

vector encodin e overe ed gene produyct ) )
POt Melcd o B B R PE R P SHRE At dispense vial
hes£iRLREOLS oﬁé?ﬁ%ta%b@ b@&ptz% Seaflact] BBy R @RSEFtum 258
gene pr oduct 1n arate expr essi on vect ors can

i ARt eefees taWealam;l 600fV19bwetV@60 oviarfbygp eegmaicgieerewith filtrate
PR A 220 Tt Rolpr B2aPe T PLERCLRSh s ANy Finfludes an
r epétcaﬂlt@n@mﬂgz 966 @éhléd&ﬁ&s%rby%fklis&ﬂhérfoaieptuﬁi 2484ind defines a vial

independentl of host cell chronosomal DNA or because

s Gty We éflei/caﬁbt@s A apg AtQyeiimtlpidremmaggtion with filtrate

c ti

ARG RRAIERE RO EIE, SAIAY, SectiRtnd Bl i 254 and
S @6z arstaonndatdab fétee dbmasl filtitater fbdvapatis 22im amtmiivﬁbn:memaldiy
nDIec e encodin ene, product, or the chaper

pFoRtElid Jﬁ aﬂwr%r%e@rﬁiaw atina IR ZA ARV EQHPEY 1O algHl of the
t g IgEs epfateﬁaxatld Pilict B DAHRLA! BIRKPENARALA0E! f%%ﬁﬂr&led
Ther ef or t he expression vectors of the present

i nvention can be chroraosomally integrating or
chronmosomal | y noni nt egr at ny eﬁgression vectorsln a
further enbodi ment, one or no het er ol ogous chaper one
proteins are overexpressecj in a host cell by

i ntroduction of integrating or nonintegrating

expression vectors into the host cell. Foll ow ng

i ntroduction of at | east one expression vector

encodi ng at Ieast one chaperone protein the gene



regul atory or control region of a pronoter an thereby
affect transcription. The synthesis or the pronoter

whredieng2sabi ity of a transcription factor w tPCTUS1969/033551
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host cell can be controlled by exposing t he host to an

i nducer or enDV| fro host cel

A MR  SFREARR oS S5 i ot e op e By Bipeag to vent

B 0 e B o 2R RO vely so as o
g iu S . Su i ndu S

calow gy a@teappa@alrrszvlthphwm@é to ascapfhwhﬂe str;lt alaintonigg the

hor np

cBFBR §rralaRia waRebr T Suelt e SGingBE RN contrliea

gabmitiesevitlanthd Ags) i ke. Transcrlptlon term nation
sequences that are selected are those that are

operable in the particular host cell selected. For

exanpl t

e ﬁ li!iglaé) sefecapﬁfgc&fe?eggvool%tgve }{‘@Ethé’!é a%ﬁﬂ%ﬁ@@‘%&ti&‘i fispense
h@ﬁmsdsbﬁmsueneﬁszﬂmmc&@bmmxaﬁﬁdcﬂwey%smﬁabunhvmye276uno

Kl uyveromyces |l actis, Pi chia pastoris is use

whetaatovpl a0 Aane afallvstﬂ HF5 QSFITY SaTBsIed Eh%]é‘i%?e%owpath 220
él@VEﬁ sE‘l%@thl'e @lutftpéémﬁlﬁhlcﬁlé%ﬁleﬁﬁet%&?ﬁﬁélj il'ﬁsﬁr@t §huct

ospora crassa, or Tricoderma reesel. Transcription
t drsmarrsatvuad) 223 eqbﬂztweersﬁltm léded hodrthayavendito. | Fowthedlvie@76 is

t he ccharo cerevi si C trapscri 'o ) .

C BPSHACP B LUqOOTER® SYEVE 27O DI GeRe L ale R4 sppunicarion
AbfartbeANe thiRt { Q% bRf z[ﬂd%%&fbr%@ﬂlﬂ ANpenseAdP2 54 B} bet@Reh third
Pi chia pastoris PMAl transcription term nation

s &glve Ade afdhpNimrodury disinse @sabPedsi on vectors of the
present invention can al so encode sel ectabl e markers.

Sel ect abl e markers are genetic functions that confer

an i dembichiabf@dtiloavpathpesprity, REGH oﬂ%@%ﬂneﬁt@ 20680208 lah8 220c of

transfornmed with a vector carryi % e sel ectabl e
niittkase flewpath @20 which gennsaele vidlp A2honds andridrorespagtively, include

c ?Ih lel%ln éAtQ G esﬂ%ﬂsg gle?cgle 2%(2 ?rSZC%rﬁl : g\gﬁ%t ) (Q:el#’injﬁglt(:ﬁ e¥$ﬁ&soﬁ1rough
| Bdf}kﬁd 230, 298¢ aitb2 & iespe@iveBt diack dlsﬁ)ansfehﬁedleﬂéfuﬁelal opposed first

popul at i Such sel ect abl e narkﬁrs can confer any

eds ffg?omg epRn gide andighrlnagate pregiq flowpah exfepging in open fluid

I 88 fudRGBon RRbERdeh b Eaélpofsp)é@&l'%? 58 %89%11'81%8@@19% 4 €ross-
cellular nutrients and t . Yeast sel ect abl
namkwn@thnﬂﬂdthh@gmn@ghanunﬁ@unaﬂkeuslWhmh@enamﬁﬁaimabk

un e} w the yeast. host cel

S SFD eBRuSl Boesfe oo B iadhs wnoOnEn §! ingerippot it
a@ésgéetw@rvm E@\ﬁ Jsésav&?asmarr&%ﬁ aWMHeGReAE & WRRAMWh Yhét&@sh. Each
in yeast inclu | or anpheni col , kanamycm
nmeeHerpERapwyides 28intidas dedting sp as Reweinain septerhevipi, ked filtrate

netl&lfunctlons whi ch all ow the yeast host cell to
syn?ﬁe5|ze ‘d9sential cellular nutrients are used with
avai | abl e yeast strains having auxotrophic mutations

in the correspondin gw10n1c function Cbnnoniéeast
sel ect Qéffpénwaﬁawﬁ@g hee inglidles vial Flmﬁ’@ftﬁ 8% 2Pgrand 294 for

S B Ao o4 ue oo TR o

| yesmnmg(ﬁl;i{S’.Kﬁ)S isafthedianes{ edohl| of QiaDE ), ZSza,rmidt’Zhé sb ak® be in

O her. yeast selectable ers in de e ARRI gen )

f PRIHIRS ERFAGENET AW YGRIUPS %?3% %n%é%e %@é}iﬂgg Al Sqiefines
I

g i R 1‘81%%2%%& 055 ety Y soas

et al , J Biol Chen1272 30061-066 (1997)) A nunber of

suitable integration sites inggude those enunerated in

U S Published application No 070072262 and i ncl ude

honol ogs to I oci known for Saccharonyces cerevisiae

and ot her yeast or fungi Therefore the present

expressi on vectors can encode sel ectabl e markers which

are useful for identifying and mai ntai ni ng

vector - contalnlng host ceIIs mnthn1a ceII populatlon

oy o o . o o o,



Yeast host cells which can be used with yeast
replicabl e expression vectors include any wild type or

WOori0aneo4es r ai n of yeast which is capabl e of seRCBUBINI/033551
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Such strains can be derived from Saccharonyces

Fg({;{lelyl ;| a%&q&ﬁgfgp% c}géjél égtﬁ?rg%zg)é% Wg}é fgﬁ%gc’:iated vent

Y@gl{rﬁmsqolsk@mméf&ﬁou?nd rel ated species of yeast. In
general , useful nutant strains of yeast include

strains which have a genetic deficiency that can be

used i |na | vect o

sot ect SErern b AN b Gt Thert Bt BRE HAEp Bt plate
agal hiabh geddiOpmiehEtiyeasthdaenes i Tr flidiak nc@ndsers0( 2X1, ABd 284 as
Laboratory, University of California, Berkeley, Cal'i f .
0@y vertiranmpey 330 86%9%2”&@@ dirom thslremer e Mzsmtyms and

O] 50 o ) M RO AR 0 gy o
Restearaedd pnashbdicidesledtiolneghahzakedevivelr wWicthas N@ﬂst&%hnﬂ&) Needle

and the Centraal bureau voor Schi mrel cul tures (Yeas
DS hdelings apgraresdhergtpsoughappased gy, over vial ivites 302, 304,

Nﬁﬁ&"%é aRds)of nE&HW Q@ ah@‘@’gﬁ aﬁ&'@{%&’ﬁﬁas%g h2@sand 272 are
yeast are useful for expr essi on of g ycopr ot el ns
bhcldwsé nidvey bg ancdie pechidnscais Iryiseiulrem véd retginineg Hatg308 by

ld difi bl e of
sehetirtot ARRURPvE Al R rerEio i Stebpeents i
e%l)ﬁ{%ﬁ shedppaaelidscRoabd 0whd 984 Ad VedPtshnulas 236, 262 and 272

transformations, tested protein |ocalization
stextan@@r@ghath@ refspedtive sggnas Rhoiek-23dt 21 @hd]%ﬂ; @8d a second

bl e. vect or res contr ol
SAeHEL ErRY il RCH R GRS YR SRt BT R ENEF st so tha
OkheQirb@ict §laCiahy bé fen@Vay s caafdea@n 00r i gi n of
replication, termnation sequences and the |ike as
desired. Various yeasts, such as Kl uyveronyces |actis,
Pi chi a :
P o1 3 NRRIRENS ca KLt R IR0 5 BT (RIRSDNAuning
aBes alfixedtso agromwntain fthtgdnaceivhildeslid plee 3d0ds Sket et €y therefrom.
ge quantjties of reconbi nant prot L|k Wi se,
fﬁ s ond of b Ae bl PG Hnger S rassranf
Re t%y Q?Pf PGRAn& DS, ﬁﬁocﬁﬁgvﬁfs@932%hd%4u§ﬁ bk Qecessed and
3)uce I'ycopr ot ei the invention at a
i nfdnmtedlfsdm soatte. 2ll0ower eukaryotes, particularly
yeast, can be genetically nodified so that they
express glycoproteins in which the glycosylation

patt er fy bgeribrBAuld do8r@24B 4N EIHNEQEd tofeed 16@Pathe18 at a location
achi eved by elimnating sel ected endogenous

gbysisiewt Apusire 2z yﬂ@sfe@mﬂwdrfr@m ﬁpldﬁ qug:ee?%ré @esrgtithrough aperture
Zgé gﬁ %Sﬁqlesglﬁé 2)?(% ﬁp %199%% ect 10 V1a1 Q4§J Sl“he ﬂ id t{anafer is

can be sel

Obc liRe&Y Bopdip D42, dapleatabd 240 1§F1@p8ﬂjﬂ BastEd, to draw the fluid
transferase act|V|t|es whi ch woul d ot herw se ad

mERRbYEIGedtdnedidnedleetien wigl N andrihemthareyitg pump @14% iitgelf.
I I

ST B T heed ORI Byt 10 PPl e RE bR 02

tangﬂﬂén@omigﬂai2ﬁprMde2ﬁbhmybemamhwdassm@ﬁﬂkﬂﬂnmﬂbw

the catalytic domain and selected to target _ the .
Fovzarﬁsaw%ntsafgété%@ﬁwwe £ HPRITERSSGTS D t%s@aadr ey 8e
:i)eltf&%lelao S\Ialé‘ﬁeﬁ2 m )ﬁﬁl%ﬁ‘g& aﬁgnﬁtl{'fﬁf odﬂ%'cf"ﬁﬁ@ luid flow through filter

gfycoprotein through the ER or Gol'gi apparatus of the
host cell produces a reconbi nant gl ycoprotein

conprising a Mans G cNAc2 glyggfornl for exanple, a
reconbi nant gl ycoprotein conmpoSition conprising

predom nantly a Mansd cNAc2 gl ycof orm For exanpl e,

U S. Patent No, 7,029,872 and U.S. Published Patent

Application Nos. 2004/0018590 and 2005/0170452

di scl ose | ower eukaryote host cells capabl e of
produ0|ng a glycoproteln conpr|3|ng a NBH Gichwc

Y -



Gal 2Ad cNAc2Man3d cNAc2 gl ycoform The gl ycoprotein
produced in the above cells can be treated in vitro

wawaok/1ep4gml act osi dase to produce a recomnbi nant PCT/US2009/033551
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gl ycoprotein conprising a G cNAc2Man3G cNAc2

gl X@g&g %1?1%; ﬁéwgé(tﬁg?h TE? E egﬁq%q@ gilé/nct?é) cril%c?ed according to
Grrre%ﬁ?awaﬂ 3ANGIAGR BIMGRE E5uTth mveazferrlt d&iTag éﬁE’éQf‘ials 222,

the i medi ately precedi ng host cel er includes a
s 2ad.yintlfon 264 .ePasethe pradugt qh@pedt@rrrmah h‘aus e@etvod theapplapiriate

: %{él ettlt ra%qb![l# gln%%ﬁgf afe léfglﬁg glgf{cg%ﬁr m%g%){% aaflbagc?cf t%tral(sje need'Pe plate

sBad ¥4 thansdedled 280,2X8021 ¥id Y84 ehdtveat ERn0kE0BEI26aRAALAL Bi® raised
of the host cell. Passage of the reconbi nant ,
gFleabpfraalepiainimg blatgrﬁoﬁh%hERrQﬁuC@ﬁ@nssp@&rrmme gmoyp@ with
h ﬁ?etlr iﬁgilvidugf ﬁ‘ﬁlfgg %f'ocﬁs (1? ?1%%rcgl NE38 ru% ClrReedles 280, 282, and
conpri sing predomnantly a
GaB2 Ghd e 2kl a3 Q36 N 22ang | M(mer@mﬁin@nned within a controlled
NANAGal 23 ¢cNAc2Man3d cNAc2 gl ycof orm or m xture
t RRYIEBMENE4Eis Povehe Sink gy et Haseducerispensa i aay Bapiovided
aﬂﬁ*dé‘r ne&TE gfa%lﬁd‘ SONHAe nehéneé 5301985 Lﬂndtﬂ%tan& b@m*&gﬁﬁul&sei 6,262
further include a means for providing CMP-sialic acl
f and 272ams fuegedttbronple thd-rgspecave sepltuﬁls Buldedshpdde Bétreerthanism 312
Ilcatlon 2005/ 0260729 di sc] oses .a net hod for
Bt R B REBRTG. oAb a8 EOWPBTERg &I Gite flowpaths
CMDrnaﬁh Aifnén AeilchdSHMRahHinaATIBWRNbABGsolds o nf h‘llﬁhkes&%ijator
Patent Application No. 2006/ 0286637 di scl oses a net hod
f expagereetpianrrddjoasiygs Hedriredyct tameainiag Kersint es t o
produce sialylated gl ycoproteins. The gl ycoprotein
produced in the above cells can be treated in vitro

Wi th aApal ani cirdasslated it Abligerior VEIGARTIIF Pamp 242 may be smaller
glycoproteln co r|S|n redom nantly a

GHiaptbeuei 2nah O c dheichores Pum & wpild likely undergo
Y,

¢ RN Bl &E{ﬂ‘b’lgé{‘c el Eink ARl (d Y it
rrdémnam{\IAeltémameﬂﬁ rpaﬁ@ Rieleot lmﬂrefarlmge iherignolyme Wthh is
Conlstln aT 1V, (T V, &GT. VI nd

? isiept @319@%% Wﬁbrlbrfetbﬁ SOt/ ilwg 1B @§grg%eefa<13e%?ﬁ srrors In
a@g}lré?rcaig" bﬁé @fnc;rgﬂlgﬂr M{llﬁ g‘t-ﬁe laM wo%ld erow OLP&): t F}Sﬂog&%matlon
structurés such di scl osed U. i shed
Appitiad don pompNeE ar@(f@nﬁﬂr? 1458 2@41 dA® GOtErﬂ @%ﬁ@h@ve hetuation of

; %%g %[4% t%g;? ﬁgriv?ﬁ%{f ﬁg%g‘?éh 576 ﬁgl'%tqe&?rtect@d R4S S hoard PLC
C6MNARIYRBOEY M%nhfhagivyﬁépﬁtfwﬁm@dh hdMd dd@perates dispense

gal actosyl transferase catalytic domain fused to a
cedsseiteazl®x ar geti ng si gnal peptide not normally
associated with the catalytic domain and selected to
target Gal actosyltransferase activity to the ER or
CGol gi  @pped @Harict@fan&th@r digsshscelshettePa9dgR: Iﬁésehhﬁaventlon
reconbi nant gl ycoprotein through the ER or

afppascte 440 @fsmﬂ@r ingssige and f%‘%‘%fu@é‘@“&“?sek%ﬁdré@t however the

%ﬁ%@%&%@g%%@'sp%ﬁgrggj?&@ otlj:?t?%n outside of its cassette

e hbmiﬂrgmm Cdshaatel IT0a6 detietby aﬁnﬂfr&mﬂdwi@chmshabﬁidl prodhat dispense
oduced glycopro eins th ave predq ntly the
@g%wﬁ KR SFHN’{é P@ﬁéﬁrﬁ%ﬁ s@rherr&eée%{]@r@%ﬂ&ﬁémmr flow

f LSRG 5o ke LA ISR hib RS £F135 Ene ARl Y ke SRABIdring

fused to a cellular targeting signal peptide not

normal |y associated with the catalytic domain and
selected to target S|alytransfgrase activity to the ER
or Col gi apparatus of the host“cel I . Passage of the
recombi nant gl ycoprotein through the ER or CGolg
apparatus of the host cell produces a reconbi nant

gl ycoprotein conprising a NANAGal G cNAcMans G cNAc2

gl ycoform Various of the preceding host cells further

i ncl ude one or nore sugar transporters such as.

LN 2~ R IA a o o o o



cycle of 72C for 10 m nutes The resulting PCR product
was cloned into plasm d vector pCR2 1to nmake plasm d

W@ 2@p0004p8EL Y618 The nucl eotide and anmp aci d SPOUESHEH033551
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of the human PDI (SEQ IDNCs 39 and 40, respectively)

are own in Table .l Thenulot| and
BHSEHOS 5 OMETBHET apatet i & Py e g TONEEN ahelaminar

aﬂ@wﬂc%bmefe&zﬁﬁ@a bRl Blle@IAR dHMdCchRd TathiLthd HoksQibaiet a1
of nucleic acid nolecules conprising the Pichiapastons

PDbinegted and sgurce Eygicasssttavdk).per f or ned by PCR
anplification of the regions from Pi chi apastons
genom ¢ DNA The 5' region was anplified using ppners
PB248 $louéih AN dEmESe®tAh ks ITHGHT RNGIfp b HeGRACAE sfer
AG 3" (SEQ D NO 3), PB249

PSS CSTeASERTTAC PEGTHaTar AGA a1 avs iyl hnNg be)either

@%%@%#%%@@E%&%ﬁb@i%&mg SR £yt the fuid

PB3%paths suwhGhitEEAEschicATeed only be able to connect the bulk vial thereto and
GCAGGCCAACCACAAGATGAATCAAATTITG S (SEQ 1D NO b;%{/%\
PHERPTCHAEE BrSIUSt Hials thexgram yPispaass Gevbab el pudgaa sterilizing

usied: S0 HER ﬁ%ﬂk Héén%ﬁm a%al*éﬁd B&R%& AR ihivANsh MRES 2 ABGrce
cycl e of 950C for two nut es, cles of 95C for 30

S ﬁumhds) a 8b6Qef Gittr30 Pepemdsas salmfd3 ]szl@vfdes a feeg ﬂ'quatlES],S

and cle.of 72C for .10 m nutes

" Boneh whBarrte R g S ey MR PR gyssete 310.
B e fRak ke 13Y0 6lse @?&ﬂidﬁta%lﬁla@%\%“ﬂ?ﬁ(ﬂéacﬁ@?ro& fileer 316 to
make plasm d vectors pA.Y620 and Y617, respectively

g@t leath 92@3 produpr@ispeTg:;, vibNAepd ﬂgwemtﬂ@l@piﬁ\fmaafee@p@ssageway 324,
t t
C et ' e T B e R S BRI aB T8 el e

I ﬂ@t@athVBQlSe Pwpp@@@gé by B4 BNAu{ nafaeead SuiBRBRImunR atioARdth

PpPDI (3'), respective whi ch targets the plasmd
v Ease pperersrg 328 thireetpiiter 118cus and di srupts
expression of the PDII |ocus The nucleic acid nol ecule

encodi ng the human PDI was then cloned into plasmd
vect or Wil 6 pBoduot ik pehide eiapl cantcted/@aicedlepTBOYBE2, and 284 as
whi ch the nucl eic acid nol ecul e enc?dl ng .t he human PDI

WBECVtﬂ“é]d&TS%}?Per inpRenyspRpetalbi-cqnilled enyisghaang fae product vials

dg!f B{8E fe s(a{%‘é%ﬁl@"&)o REESIABREAN §RHARAAN of the fluid
p asm d vectol pA.Y64 constructed by ligatng a

ntlowepase &eyehdnfolkee Suib eomtﬁﬁ@ DD tize7 tareaodsdifige ¢dmerolled
Sacchar onyces, cer.evi Si ha matj ng factor . o
SPETETGHaY g e paivepy BOSghale He pRAUE ded fevis ven
2BAnmhdinhg Asd\NY protRisd td SibNh g IR &btuen 8t a ViABsoas to allow
end and a blunt 3' end and the expression cassette

C empi:ntsapngd tihavithirctheivial sevity tashbeps I“élﬂé e d dawgfainkieg the product

Dl eased fr m yect ¢

o s el SRERE s eSO Rl BEMIRGR: bt ven
haydugx ‘tﬁ)dgﬂsgﬂior@n g £fitratiod niedRa@le2id @r allow e ad' to &8k from the
into plasm d vector pGLY678 digested with Notl and Pad
THE Fadiy Whikgmpintadypathesrneindedyiroppraisyitn recyighcavity.
pGLY642 conprises an expression cassette encoding a

human PDI/ ScaMrpresi gnal peptide fusion protein

oper abDyspensekeadsetto 3t 6 deidah b ppapt LI o@epblymﬁectmd feed

clel i d nol ecul uen es t arget _t

v Bevarth D et Rt Re aguid Greuehiaier St ochdne 3t & %{I}/ ariyringe
gultn SvHidd 1 eh&?rﬁ%llg éi'ﬁr%gkﬁw QhtRfled REUSHR! 3R FMid therein
cassette into the locus. Figure 8 illustrates the
construction of plasn1d vector pGE.Y642. The nucl eoti de
and ami no acid sequences of t ScaMFpr e- si gha

pepti de are shown in SEQ ED . 27 and 28,

respectively. Construction of expression/integration
vector pGE.Y2232 encodi ng the human ERO aprotei n was as
follows and is shown in Figure 9. A nucleic acid

nol ecul e encodi ng the human ERO aprotei n was
synthe3|zed by GEneAwt AG (Regensburg, Gbrnany) and

. o R . o, TN PN PN



Figure 10 illustrates the construction of plasmd
vector pGE.Y2233 Construction of plasm d vectors pQAYiI

WA s/1m@R8/1896, and pGHl 207t was as fol | ows Al PCT/US2009/033551
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Trichoderma reesei a-|, 2-mannosi dase expressi on
pl asm d vectors were depved fro GFl 165, whic

CAED BuBeR PRpet e sBEir T DIk o< ISl S Py Py connected t

d @i wpates IURblibedidcibes AaticoRMuniRBbh eAkdrHRNR_n pump 342
W02007061631) fused to S cerevisiae aMATpre signa

pepd bulk chBeation vest gA e os bdweespunpl 842 amdkfitantlool of the

Pi chi apast ons GAP pronoter and wherein integration of

the plasm d vectors is targeted to the Pichia pastons

PRO | pagenaiddsse 8¢0 iy fliShdtshd1@dd NPLEIcoHiIralldp 338 BhtSselectively
URA5 gene A map of plasmd vector pGHl 165 is shown in
FRRYRENg Iyringe SN ¢é andvalyel ¥ sasplogiischibiie figpn fluid source 346
I . (@) g s .

PR REL AR g8l B PR DB A iek Byl fin controter 348
aaeaiipivh dhetotiybelcbindtigurg 5t RgteRpAieXly, piiofimher coasengilated that
EcoW (made blunft- g/ll fragnment from p&.Y2028,  and

i SBFRSEG8°SFHR ol (hiogy INChilecRRReciys foingeiieay thntt g tagricontroller or
( ARG R MR mPARHiBPrdViddspBRIpRhteAnffioh BEMRIASEE withi
vectoﬁ i@’to tﬁng%%hfasgggtgﬁsePRd 1Ioocus gnd T Wit
sabegnd ®12.i s usi ng the Pi chi apastons URA5 gene A nap

of plasm d vector pAYl 162 is shown in Figure 12

Plasm d vector pGLY1896 contains an expression

casset 2R sBHGRM PQulhe JIDESR @sselte 31 MBRANARL dasiRctions to an

catal ytic domain fused to the cerevisiae MNN2 nmenbrane

i igegrity dast heib gl fop dider tegitsiesng rittr dhin pfupose Thrsiongpalye 352

Pr oc | Aca I - USA | 2 (2003)).inserted.nto

o St By Bl fesElop By T8 Sq Mriblich RRELASE cl
ace@fvhicahiedeither bewleat piigp 312 aff\BRer BeVdNZe iMEgey MNBlnit 350
expressi on cassette from pG.Y1433 digested with Xhl

( ardifittered 1on oy integs bl opnét3 Pris conngsted;tp seqond yalveRe2 and
: - . . '

I %?tggr atult%ﬁé g%&q%%&%?%ts@na% n\f;éecg@gﬁgglstgg&épttﬁe Elt%: q a
pastons PRO | ocus and selection is using the

Pi chi apast ons URA5 ggne A map of plasm d vector pCYiI
g g

896 i s UHERIT GAREP ghP &ncluder SUR WiVt driewibpdye f &

S atEc‘Pin@ch‘iMatesﬁés\xlz\Fﬁiﬁ %E?]. thad viibe 3%%3%%%%&dn99cted to
mar ker was repl aced th the S. cerevisiae AR

( BtARREYwgah 820 whpehideonlfeetablerfbsd soramoeichigoragigenbeteeen filter

Thi s.acconpl i shed by jsolatjng the. ScA e

{ PR HERIRT ek T Vi Ao S s AEo K Gier 316 and
blraiptn) vz 789 fourtAREl v 396 lid bpeeat N eordreagdentiltiafd @owpath 320 to
pGLY1896 t hat dl'gest ed with Spe and the Spe ends nade
bipravideasstecByledluig aomgratdaten either hetwsien dridivalecd grands second
tg.the Pichia.pastoris P u nd sel ecti on-j s .
SR RSB By P LN PR ERAN Rh dpg ine
phasiitcivRetoviaPsElc@By neallsbgmn in Figure 11.

Construction of anti-DKKlI anti body

expression/integration plasmd vectors pG.Y2260 and

pGLY22 - : = 5§§ - i '

anti bo |%1£\@? 1?1621? © ?géglg)éé%&%ngé%ﬂéﬁ opklrsg%dti g&%hﬁﬁp ég{ﬁdégrﬁ% an

I alonpamededdie floepMhtexendinglin npenpthiil waymuh@agem éreatbetween. Each

S)&@%{f %gél ; ?%&ﬁ%ﬁo%g:a%%eégn%g%vg% VYV%.lzc%Oengl?rgs that the
c 9%5_@155191%{1 B ARSI Rlefe @l MIB!BRYEES a50He A RBdREBYY o
chain (HC ~f

usion protein containihg VH + 1g&m) and
light chain (LC, fusion protein containing VL + LI
constant region) fusion proteips, each in frane with a
nucl ei c acid nol ecul e encodind an a-anyl ase (from
Aspergillus niger) signal peptide were synthesized by
CeneArt AG The nucl eotide and am no acid sequences
for the a-anyl ase signal peptide are shown in SEQ ID
NGs: 33 and 34. The nucl eoti de sequence of the HC is
shown in SEQ ID NGO 51 and the ami no acid sequence is

o NN~ 1 P~ '~ o~ — - . o o o Y a1



25 100 5022 (2003), Hamlton et al Science 301 1244
(2003)) The BMI2 gene has been disclosed in Mlle e a/

WQ 20098pw@k8 Chem 283 9724-9736 (2008) and U S Publi/Bkmd/033551
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Application No 2006021 1085 The PNAO gene has been
disclosed mU S Patent No 7,198,921 and the mmn4l|
é‘}?ém%]ﬁlt]%f‘oeI}VéfPEWFB@?%egéi’éy RS PaGEYe KAk vey 88 IWSbeaé q fp-seal
Uassth%%te&[lé iMRitHdrawR trdhe Mmn4 refers to mn4l2 or
nmmda I n the genotype, KIMIN2-2 is the Kluveronyces

| actis GIcI\IAc 30 transporter and MYSLC35A3 is the Muis

the yavarrfuar p s RET o0 Fh e srop i adr e LakbEREs . uia

PubhdifehiebugpRhdseidd 3 mNis hecotIAhEPRIBAY 3am MRSy alkee3Hi4tio
construct the humani zed chaperone strains that follow

WBaperly getugiad. te dsave shsribud from ha bulkifiud sqpeeintqpepp ¢ Hselt.
i r
oy AR i leBlach Bl 1P ulib 32 APBRPHR RETRER g P
oi:ovtzahr&s sedvmhtdlon3is Viadepshoanbe 3&tuakd ttchalldv@e ﬂuusdacbcted by
for integration Loci other than thgse disclosed here
caHCHBEY Skt 610 forifwgrestandiic Bt et iRRpHEES] Igro that a quality
CaS3&Id s oia.lﬂl: tﬁ?t@f fa F’t BL ?erf@ﬁﬂegn B ES5) rﬁ%ﬂ'ﬁéﬁ‘ 5rrﬁ%§1atlvely, be
enunerated In shedappl i cation 20070072262
anctuatad kaudiesch ﬁnﬁlm@ ﬂoWofrbmq)unhqnWIhfcmgh $diec Bﬂaﬁ mltryﬁbslte

cerevi si d otper .yeast u ntr str ai

o & Yend BRoaBr Py el Gty Bt be IRr bR R yahER Buarion o
eXRFEEIRS3 104N fBurlk VA0 RS ko ﬁi@%@ducf‘&@mé dﬁﬁsechrouﬁh needles
(TrMNSI') and a npuse nannosi dase | A (M eac

cafstiBderdvel y expressed under the control of a

PpGAPDH pronoter, with the native Pichia pastoris PDII
locus intact. Strain y&Y645 was generated fromstrain

y QY24 Onchdihetprédiiet a1spemie vitidhadd récemeti theddppsoprthte @86@1t of fluid,
pGLYl 896, which targeted the plasmd vector to the

pihsyimy be repreeq ffP@ctg% neggllesypad miaemoate@ Etpares appigkysed If needles

9
! RE bR R AL T PRI RITAR AR ERERH Qhwolied
MBthE eoninEenn asiis passible faf kB, seMfINGIUR) dispash vials may be provided
expressed under the contr oI

nstitutivel of
pgocé&pw%%ﬁa BReWSPYng HlISREnsPrisat ali nayBoviroi >rgiicafls; g at all times
9eNEhek feBd Ab ﬁthta(ﬂdtfﬁﬁﬁte 'ﬂlagf &ih %tthﬁﬁ/ £1488 §h19]‘de@l ha@mnar flow

human PDI|l expressed in Pichia pastorl s cells in

abgengeoef td nerierdopernousxpPpsin ® qmasracbpacmv@ﬂuid ]gedmt

Strai.ns G|_Y702d d y&Y704 é PDIA wer e cons ,ﬂd 1
f SIPBWEe 1§'tr?18|aﬂ ¥ W(f@rzs CUGRFEP BRI BIP ‘ferv‘é\ fjipgnse vials.
yG&.Y24-1 with plasmd vector pG.Y642 containi ng 1he
expression cassette encodi ng the human PDI under

cont r olAgefn, ithecaeisplated thay sheFp@APDKPlpme mb Pemp 3PP arayi g smaller
G orthgrq%'fﬁfla %1%%4 '&ts%' ng%ﬁﬁg\%rgx%mepsaif wou gﬁ%ﬁff undergo

enco e Ia baStOFI ren ere

S fuddisle Mﬁk@a&a eRp@Ibioh IcoElbt © dirkt the dedd fluid keitdihPopriate
expression cassette was renoved by counterselectin

y desyingtorp A Berpaively. Ed g mprvoayea | @Itg:a aterigraoyorel X gwh is
p
LPupnpR i Do TUEM Asabor g SRR,

| sitlerxate; ophofcortimaryukait il the Tfvevavbpkiase nepboviaf tﬂieh;ﬁoper actuation
Pichia astoris PDIl w_.th the_h n PDI using plasmd
vERRtEl g@%@%@@ fepHEst Vﬁéﬂ%@"@é%fﬁ@} heeRafiey hgctppiéon of
followi ng primers specific to only the PpPDI| ORF;

PpPDI / UPi -1, S' - GGTGAGGTTGAGGTCCCAAGTGACTATCAAGGTC- a
(SEQID NGO 7); PpPD/LPi-1,

5' - GACCTTGATAGTCACTTGGGACCTCAACCTCACC-S'; (SEQ I D NO
8); PpPDI/UPi-2, 5 CGCCAATGATEAGGATGCCTCTTCAAAGGET
TGTG 3'; (SEQ ID NO 9); and PpPDI/LPi -2,

5' - CACAACCTTTGAAGAGGCATCCTCATCATT GECG 3'; (SEQ I D NO
10). Thus, the absence of PCR product indicates the
knockout of PpPDIl. The PCR conditions were one cycle
of 95C for two m nut es, 25 cycl es of 95C for 20

S N~ o —_—N~ .



(TrMNSI) operably linked to the Pichia pastoris AOX
pronoter (PpAOXI-TriWNSl), into the PRA | ocus of

WQ B0Yi@28 This strain has the gene encodi ng t heCT/US2009/033551
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Pi chi apastoris PDI replacedwi th the expression

cassette enc d|n , _has_.the

RO R Vsl b 357 o TRRL Sb a6 by L soniller 348
PBShy b Qﬁ%nlﬁﬁgdvlza?e BlaBAR wficH (%n'h%[?srbpeﬂ_alﬁ%n oP&Qfﬂ:nse cassette 310.
pronDter al | ows overexpression when the cells are

grown in the presence of rret hanol . Strain yGY762 was

g e T T

ee:@!ssea@an@eﬂfycdvb@hﬁ@brp&ateb all BHH&J sampasteMial Sorkp¥iltits as dispenser
pronoter in EI asm d vector {)GFI 207t into strain

y CRsytR32 14k sorthe e prin e nogeqnslatyrRviilh bereipingghes thyp description.
g S
PR, P e Rpu0E, o P DR AP REE bR aped in a maner
cdsselldves £peoidh 0 czisbﬁtefﬁll@&ﬁ eE’tIBhd tHIG]SgH d]ﬁopemng in a surface of a
P GAPDH:- Tr MNSI  and PpGAPDH- A expression
8 QY caiRg A é@ﬂ.eﬁleeorwdppef casystiGH U dpmpaing physically
U%ld@ R REQR rﬂowscta‘hﬂlelf' Q’a%eﬂ‘?hguélﬁ g 218 nehieh s hrf%rﬂ the
for strain y@Ys733. Strain y@&Y7 was generated by
t ramhmﬁlt)mnnrogrrpfﬂ_m thdtGAssetth Ica:\htyc4il4ps irsesledriluek prresighiontion with

tte that d t Tri chod R
IO s Ty AR 55 AP ALY T a0 HEETBIeER s o
PashBlch p%%n &r 1%"91»\11@ Eraﬁ&&%braﬁfswgrﬁam vAtheh thenRREU

| ocus Ofﬂy:t[tpp . This strain has the Pichia
pasdlowirgo ﬂamlhatsﬂct\h ealppArOXfuTheNNGucesp eos¢mesure while
t l,ocus, and is a URA5
pg C{i]tnﬁglb%s.qu%gﬁ?ﬁ)rcgf O@rpgucﬁ%m@EW%alv\as constructed by
i ntegrating expression cassettes encoding Tr MNSI and
nouse nmannosi dase A (MuUMNSI A), each operably |inked

to t heltPr &xiher persempied ENPDRUERS AbE BrProYidest Bigehagically separable
t

PP e REEEREmigNEfs SO @ PR Dok oot iy Be

hawitthed qyenfereligpediing Chencltic ta apasico ol feeBDhuid adtats the

t he PpGAPDH Tr | and PpGAPDH- MuMNS1A ex% r?&nl on )

céfg%%ttt/ Estynit BgY 8 I apcertheleprRenclogieqet thy fagnipar fow cabinet.

Uﬁ%ﬁsﬁ% gftl@Wﬂ(P Hﬁls g \ﬁ@é th é/ ﬁ%&%x‘ﬁ@l?dlﬂgﬂl%reﬁyﬁ%rﬁ%t of the

transformng strain yGY6

i teneigaraiovondtengirdd s ﬂ“gplcplﬂﬁshrn v:blyu&\ifﬁﬂ@&mgm:mt&l@ﬁ oehs

an expressi gn cass n I_- t

BB AR R et Pl s e T AR 2y sl e Tinar
C UM @bie! Beludbda NEB3dYde3Ritdh %E@ﬁo@%@ﬁﬁé 417 Bt 30-3bina Mameter
has the@?ene encodi ng the Pichiapastoris PDII replaced

wiaedenmedagsdpris Bigi4da- ta@s/@tag@i fém: eliwig endiesurasrrait he[demgned to
ha the P OXI-Tr eSSI CAsSsSLLe hnt earat.e
. allow t €3 amm h&§®Th oa ass t F]oug caV1y414 The
i At O t oL us, I's"a Jux rop t T ai

y aq‘éﬁﬁmrrmm fuﬁheabaieedmynn ﬁuﬁmeene:»ﬂhaaéd MOdiydeial Granfp’(brt

5-FCA plates. This strain has the gene encoding _the
PreMpiaps e npedippiate lgpg mesbanjsreviiké thedpieaad Plaﬂ%osure will house

Cass |, has the PpAOXI - Tr MNSI

e@%?gg%?SEH%g@?@%féaﬁ%@ggﬁgng into the PRAO | ocus,

has t he PpGAPH Tr MNSI and PpGAPDH—NUNNSI A expression

cassettes integrated | he PRA and is a

URAS alfkbier &K tledaegs %8%1%@3@%%@%{%&1 E@mnar flow

' @ﬁtﬁﬂét%ﬁe@thelags%mb@e&’&%aﬁr 1RGN R 23 80iatdhive cBRCRRER o d B vials
human ERQ aprotein, into the PRBI | ocus. ThIS strain

has the gene encoding the Pichia pastoris PDII

replaced with the expression isssette encodi ng the
humanPDI 1has t he PpAOXI - Tr MNSI"“expr essi on cassette
integrated into the PRAO |ocus, the human ERO

aexpression cassette integrated into the PRBI | ocus,

and is a URAS prototroph. Strains yG@.Y2696 was

generated by integrating plasm d vector pG.Y2233,

mhlch encodes the hunan GRP94 proteln |nto t he PEP4

S - . - " o o o o o —~



fermentors using the follow ng procedures. Bioreactor
Screenings (SI XFORS) were done in 0.5 L vessels

w@ Sifiares mul ti-fermentati on system ATR Bi ot eR¢i[/US2009/033551
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Laurel MD) under the follow ng conditions pH at 6.5,

3..SLPM initial stirrer eed o
ﬁ%?\'RF pRsitiongd p ﬁl?eaﬁ%l%%oﬁbal%? Ui thig OFSS; tg%éeﬂes
By&\étﬁﬁﬁg O R6dh e ks daﬁﬁ)&lﬂeqﬁﬂvedloghﬁtﬁ%d ' Thelr{éedle plate will
fermenter software (ATR Biotech, Laurel, M) was used
t gomnentetarthqphatv;drfegg aethemnism. | Th«ewalsm@eldng pbite WBDslptmetpPSItlon
m ove one, hour, after noc
S22 EPh P ELor BB RRR o Bleyer hEPRIAtEHopy the
Wekielded 06thiakS dv}ﬁlsf e tnkyd]E bR RERdrawk deafeedEh GomaBE product
flasks were incubated for 72 hours at 240C to reach

optalcalt ivevdsagedhat b ey WHbgsangde apnotgenovaderom the
f i noculated with 200 niL stationary

%§§Q$?‘§ éﬁﬁﬁ‘%'ures that were concentrated to 20 20
nL by centrifugation. The batch phase ended on

conpletion of the initial charge glycerol (18- 24h)
f er men{CEEF B1§ PAPRPCHEIRE F3 1N RRREI biPCa b dYIFd chettn m%eand

t @@ﬂec\f‘@ﬁl L e I%ts?eg tp%utgltﬂﬁ) t@g %t@:ﬂngf'erfﬁos{!n% dih pgefcrqrcé /orlito the

gl ycerol feed 'solution w w| glycerol,
Bacttiatmn Md\ﬁarﬁLFtorP'aY[hbalﬁairtdss(a%y gérls_pdéeﬁﬂfhddltlldﬁﬂ) se@fhdary

O 20 2l Mo S 4R s SRR o Bt 5%
Nﬁ%ﬁ%e ugﬂQ@de@Qle?@}/ﬂnepbvﬁhinﬁhe 85bindl/ A1 maliadly. i? Quiflcht
H BO4 )) Upon conpletion of the second batch hase, as
siggaaice andinfrasgpdtie arma\dmlglslel ylgad daaylgled] lamlh@r avdgatinesan be

phas S,Lniti th feed

Dot LR s GbeM BBt AR R TR i Sy o

0.6 g/h for 32-40 hours. The cultivation is harvested

by centrifugation. Bi oreactor cultivations (3L) were

done in 3L (Applikon, Foster Cty, CA) and 15L

(Appl i Eir_ﬁure ?d@pietrs aditpgnseGasEmgl ldsdscipontag pordstestmds 802 and
g04 ngr‘g Kteg rclﬁ i\ gas[ Soth?sr 1t yche ﬁﬁzcjircgggl\l&gs i zjcis ezltse:l ?e;sgnggﬁ?{r?cludes

| ﬁ(h@uilﬁlg b I’Qd@MﬁYg ﬂEﬁh@ SZIIQHE &thlich 1Wsﬁﬂg)oﬁté@é€ﬁst&ﬁﬁﬁﬂéld supporting
vials at a 1% volunetric ratio. fl asks were

i Melypaded 4T azzléé2f Yalveddifests flyidbtipn; arbuélﬁcqibpti%vial 546
d‘?&%&é’ VE‘I\CPSA%O ) ? ?QA@ altS(S) I%Qf{':‘&é'é q er%tt t'%ﬁ lv@{]?ilrd\%/o be directed

grow ng exponen transt e cu atron
MBdiruaMm O exiisy t&etdr A1) @W@f@&&@l\@l 54518h2 igegity bést Ghid iR deged
K2HPO4 KH2 PO ast extr t-( D,.

FAZHRY e i fﬁ]é%é%emfmaﬁe offgftey 55%&& et Bbfal E? Altpraadve 545
N&)rectélﬂﬁldlf%\@b&wleb@%we QMto]x?alée ﬂsz@%&&ﬁb b rgQQ%htﬁ%Sﬁal 559.
(BD, Franklin Lakes, NJ) per liter. The bioreactor "was

[ mmmmyadgwmmp a42 &Oxbouodtqmbtbmabferﬁétmo agfo dmwdlitid from the feed
i ni tions one.in fe atch !
i: S %1 H’Sfe“%tﬂ émﬁ?{;? {h§ HBCQ:SS rﬂdlﬂ“{ PYriem fh&ﬂ}@}lg}‘% ?‘&P‘Q@’tards filter
315 1@4Qe§lﬁd Rtdr oMt Rd @redtedt® tH- s@ﬁiﬂﬁ-cdﬂn‘é&e&%ﬂs@ nd second

di ssol ved oxKﬁen was nmai nt ai ned at

: g/
c dspeite mapndgidsatl iy end p&? é/hmh rtrh@daam Vtai‘@ng 6?4a€ﬁzand i¢conduits
d gﬁ({) | O\{\(I)ocrillr%c t}{e 1spenset|2'i,tffl i %%IF é)rod t Xl e 1&% 52/2E)g respectlvely
5@%}91)15/@8 pRJdusOliblk I50Pa-¢ @Rd ﬂiel’ga@gfeﬂ-t%lgB\/lHﬂJ% i8¢ludTM open
salts was fed ex onentlally at 50% of the_ nmaxi mum )
gFoRtRiner bady seeled V@me aﬁ@meglcaﬁﬁt}lm sps9 tQfefingrangaeclosed yial cavity.
Ve ﬂﬂh d\éﬁvc‘erg ﬁ@&h@ 5'8 cg'}ﬂsdvl@ﬁle dto!f %Il&]f eggeli:ﬁce 90n%91t
m nute starvation p ase met hano
exponentially to maintain a s§§0|f|c growt h rate of
0.01 h- . When an oxygen upta rate of 150 mM L/ h was
reached the nethanol feed rate was kept constant to
avoi d oxygen |imtation. The results are shown in
Tabl e 2, which shows about a three-fold increase in
antibody titer. The anti bodies were al so analyzed to
detern1ne mhether repIaC|ng t he PIChIa pastorls PDH



Tabl e 3 shows that replacing the gene encoding the
Pi chi apastoris PDIl with an expression cassette

wepwodiwegs t he human PDI in yeast genetically enPgi/nsmogeB3ss1
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to produce glycoproteins that have predom nantly Man

Cramat reeadlod Bt O Abatualdy T EadeliVorkBfetes are each

alRer &P tdpaim Of Ghé/Giotﬁé’ hald maf%c&iéi%@(? YaWRSf Shkipkdduct vials
reduced in these strains genetically engi neered tp

pbathie en@ ga}scv:qmntlgﬁ @iah§5h éurthng smé)ed@menameﬂif MaagGneiad through
2.1 V- ) T
% it Yerund 78 o Bt Ul B st vg SR RAH o R RN SRR by uia.

t he endogenous PDI| replaced with the human PDI.

EXAMPLE 2 A benefit of the strains shown in Tables 2
and 3 il&e prraentigyentgn geemplates élmsfoma@mhwmgﬁ@sme@ui filtrate

t e
PRSI G Bk IR, MsFABARS SR O

| Aol tgEs Ells aremoeilelemlwoat tlrdo uéntﬁigsbe g;frfnge msloﬁtoqgcdmsal fill.
in both the nunber of attached 0-gl ycans (occupancy)

a§8°‘&d61§‘c]t€%§§ @ng Wﬁﬂ%@é%ﬁl?wf%%@b@gd?%falﬁ agf%ltlﬁt&%%f gas in
abegyhhg@@ﬂen%afe%n%ewgqg BE&Shd oh ¥ %ﬂheg[{rb&m Vil @Y syringe

O gl ycosyl ati on struct ure Ive
c prn;np sThis gmsshofildt eeven gahepriph ya:«hppannselmorﬁmad umﬂfdasf: aomracy and

lian cell. cul tur reflecting the SI i cant
dqu Singwcd e UsREDsing; nglﬂbql&‘} gglgmga&llhﬂg ﬁ%tgc eryill generate a

”ﬁﬁ@l@'p&é&@m@ NchdRABihg GR Plengel RER %el%?@té fafl '&Velsﬂréééﬁﬁel«kbﬁts,h results
may beé i nmmunogeni ¢ I'n humans. e inventors noted that
h oseongpabsssonodt th g \ahlplagql@rln@:cmpy Vi thg syhegenuaten C@mol Initial

ﬁ%erl\}%epg 1gghrc%te r%hartn%% A %&?g@g%s?ﬂt?gfvgﬁ 3%?1 %ES \‘?’vhﬁ)e pulling, and
| mmnbll wisilespusBRe, adaf tehadid piseédat ihe valy ot el flgk o be
No. V\DZOO7061631 suggesting that these strains nght
bémb@blefaals ﬂ%fiﬁﬂltf‘éds bysiropinie ancwilbpiayensgas Bpmxp&ﬁsl@qunmh the

h
e Pt PRSPUIR I PigBine 30 bRPRE Rt RS i Wi
pagéaion of thARMile kndckomtcingatuddPMI2 knockouts coul d
not be obtai ned; presunmably because they are lethal in
this genetic background (unpublished results). DPMI4
knoc ko@&sm@ﬁ%éél z{%@m@g &t e Q/entﬁ%t é)%fh@ﬁéntay 's/‘f’lﬁ {d detector, 502 is
exhi bited only weak gro or proteln expression
c omrspéleé that ovilh aedent at elsmmauemsod{useb)sﬁi:asgsySEm Bl 0awmdl Be)able to
Wi | e MI5 and DPMI6 knockouts cou be obt ai ned, the
QT uEH B B iveren of odeiet 1 Eumon R b Ren i
Ohnd543, @t Bet®EBh OIS LU LHIPBL M pdRIcB AN PRIRLs Btk Selay. It is
suggesting that these PMI genes were not effective in
r exRestaddhatofclo gplydesyilhincigase IPRIstRaso ekdthe pyecest will be less
o Shls PRt FaRRE b aPotdnt 3 RO BRBE RSPy Y Mhictrrpyes iver
Sap@’a@srp MY EdifosRNEM Gtato laﬁto%ﬁt:ﬂgc&bt@ﬁ dir bapbies whEVB&forming

. 15: 25752-5759 (. 1996), as described further in
Pdfm filégw dnfegrity duhble |P6H1éFeSIA;§B pidigend gapguidgotestry 4 may be

1 e

o ebed BE B e R IR n PRSP B ' sGhagm 510
4% co’ﬁt&npimadh (0 lﬂmprdvﬁle«n tepitks onbodrt eleirodinarofeasi4drardrom
PMTi M4 are shown in SEQ I D NGOs: 48 and 50. The
pPPWéiF QHEFI Zenpl ates used for making the PMI

del etions using the PCR overlap nethod are |isted

bel ow. To make a PMIl knockout, the follow ng
procedure was followed. Three PCR reactions were set
up. PCR reaction A conprised %rl mers PMIl-KA

5' - TGAACCCATCT GTAAATAGAATGC- i(SEQ ID NO 17) and

PMIT - KO2: 5'- GTGTCACCTAAATCGTA TGTGCCCATTTACTGGA
AGCTGCTAACC-31(SEQ I D NO 18) and Pichia pastoris
NRRLYlI 1430 genomic DNA as the tenplate. PCR reaction
B conprised prinmers PMI1-KG3: 5'-

CT CCCT ATAGT GAGT CGT ATTCATCATTGT ACTTT GGTATATTGG 3' (SEQ

1~ A NN\



AG Each was synthesized with unique 5 EcoK and 3'
Fsel sites. The nucl eotide and am noaci d sequences of

WO b@as428 - Her 2 HC are shown m SEQ | D Nos 29 apciI/B82009/033551
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respectively The nucl eoti de and am no aci d sequences

of the_anti;Her.2 .a own in

s pocFE § d8mt R Di et MU e B G RRY 0l E luid
e@@@@lﬂapm hsebmtaéﬂéh tlthé yﬁp@@o@f @ﬁdlﬂ%ﬂg\@fﬁt&@ PAGRE Bltvay
subcl ohed usng 5 Fsel unique 'sites into
aflexphuslss b bitirgie ﬂswp@thxﬁéateaten@l&%m%n (a@tmﬂfaﬁh@ &lH@OSItloned

Pichia ast ri T P2 tar i nucl.ei.c
A RS8P L APinf Bt s Pile S E R pfoduct viats
vgﬁwﬁkdgﬁhyag&ﬁ and pGLY2338, respectively The LC

expression cassette encoding the LC fusion protein

under the control of the Pichiapastoris AOXI pronoter
and Satdhatedlnnpeth Clerfovheiindudyse fist admreeend theps-way Valve 616

f rGy23
i BTG Ay FEh o gt dA R P AT A o o
Pbagit sorwes206204d¥65238 6’341 irgpeétB@lyiHdiedpaFitra@Mmbwyatt 612
t hus generating the final expression plasmd vector

péLrtl@g gglydes g dire sagyerAp of Hhisryondyie geraeriss tpingghpagt 620, a
{
LSRG (P39 ERLS5R LS8N f B SHEIAR 22080 i
s €Nt 649 ofitid-cChR0t senbaat esscaeidodtpupoeNell valve 620.

206 t Light ch LC) f rk
E@a nﬁ@@hﬂ&f ?@%Q%Waégtwgﬁﬁiﬂgéé%@ &eﬁvm‘?mét 4§0Rfyyalve 618.

( monaﬂﬁi Jr% tt6ﬁé-gte?{d'f§rﬂr(ﬁﬁ lf?st%% 8@%35& H @ﬂv@&lg ??'ule conduit

N-termus To the a-anyl ase per gi | us ni ge
s sepmadnt PP extehed svieore sepnt lepur palt 6&4 Gevdvar 1 SAGlcEaluh seg@sent 642
ntheS|ze

i o € atine Bp ok BEGe 63T SONG ARR el af felgiErtion into the

I 8ENi8NG2 JHaGir§XRbARS RN 6V B C SAhFarf BbRdul REMERNE 6h6 Ghd 648 each
and V kappa constant regions The nucl eotide and amo

asippostenjréeneets nsedielhe2 and 654:®2@nsa®@rlet05th@w1tyr603@@dl6g6 of

Nos. 3 8 t e nuc ti .

eregnd sl e FEPRE At BT TRE P RS hB R vt 601

Neg3,33d @06 ilﬁ,@uderaﬁsdp%ﬁieh&@i donBRidt boly seuted Ky fnudhdmeric septum

protei ns were subcloned into | G | asm d vect or

p@%@gifﬁ&ﬁ gle\;stq(g% ﬁ]aql ﬁqvatgrﬁoa 6%{6@@6@()/6131 The septums are
pid vector contains the

P?%%%§%%¥$g¥?g&$%%%ftg?%et|ng nucl ei ¢ acid nol ecul e

and Zeocin-resistance marker) to form plasm d vectors

pA.Y319 pA.Y3196, respectively The LC expreSS|on
casset Féteéﬁgﬂaaw% e el ﬁ%ilpaﬂlwcﬁ é l@rﬁ%’éfis afiirate

gﬁktsﬁgw f660NMBerBinEHoARRELERY dotn AR atR QMR @E fRPpassageway of
ccharomnyces cerevi Sl ae Q/C term nat or was ren% C?
f fioynsgdrasntniodO vetttate @ﬁmaﬂlgiﬂbynq]rg*edtd mgkitQ(h fiBaattflowpath

Pl hirovErd i “iaclsSda MihinsaS, SEOIRY B e G iggble for

t tﬁé erh dn‘ﬁgcéu'ﬁ@alfﬂlf'@bro@ﬁ&rt%&h%hgﬂi' RSHED ¥ @lﬁischﬁaptable for
320 ?ure 16) Transformation of iPproprlate
1

st:mmeﬁ@ordi ereasersEstemandithan direstingBuid thergspRngar system to
V e i tngch 1a st I[pos‘ljl‘ylb dl%{ E@(z {r?tosl o/arI cF y as alislggrrgedom F) sealgd elastomeric

Appg Q/dehaﬂls@ ﬁbﬁhéﬁ@@ﬁﬁl@[lb@ esfifoainieat. Wedreog Mailirdte HOwiFhth 612
YPD nedi a (yeast extract (1%, peptone (2@@ dextrose |

( 204 Sheslasianegistbag othg Forrylise epuiroRNtngrsgrbasl e (I-compliant
A f :

ot G RAEr Bflrb s e BB G Tan o PplAR Thar kit 600
5rmmut es Medi a was renoved and_the cells washed three
times with ice cold sterile I Msorbitol before
resuspension in 0 5 nm ice cold sterile I Msorbitol

Ten nmL linearized DNA (5-20 ug) and 100 nL cel

suspensi on was conbi ned m an el ectroporati on cuvette

and i ncubated for 5 mnutes onice. Electroporation was

|n a B|o Rad GEnePuIser XceII follomnng t he preset

o, oy ~r— NN L



leads fromfilter 22 to a series of valves 24, 26,
whi ch selectably direct the filtrate fluid to one of a

woeoobaeo4ed product di spense vials 28, 30, 32. PCT/US2009/033551
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Application of this dispensing systen1mﬁthin ot her
radi gphar cal .produc bor at.orj es,
| By e e he o B BR g PR PLOC R B SerEHEY opgrom the
VREdGI drhmﬁl HP esécﬁésqngafedwrend SabEn the’llslegﬁ@tveﬂs ¥ il fed
a GW shiel ded encl osure. The associ ated hardware
w@«tnaeht@efrdmfthfr negdiest the beg slufuild bé opaned andshiegieedgs inserted into the
dedenc{osun&. Iq)ggﬂiiionﬁ)other ter di sement info the
PoPR QTP ED Srgatied FOROPIEN i 1< RS R B
(?/deeatrmhus 2ath mzqﬁ réRYvddnfiah s A& ptdiBediesdle Afd B@red or
| osophy and thus not gain MHRA approval. There is
t Frén@peﬁde ththﬁ gediusesr Repaptieribe Brodne Véals peheiniglled enaranment,
e t,
| S pul AOpRE Y Rlodt ol RN AR MG Y
ap@ﬁmamd§thm§mumﬂthEnmegrof|tted to an existing
system for allowi ng GW conpliant dispensing in an
uncontrol |l ed or non-GW conpliant environnment, ie,
out si d@lg‘?ﬁre a4, & N) | eﬂl&%n%r RO ﬂlgt@thfgﬁg'ﬂﬁﬂﬁﬁlsﬁ{ %@hftl 850 of
order to further duce erat or exposure to haZardous
I ﬂnplprdsnt/\imwclmqmaydlquS a |aecpm[med:htd$ya fidvearslysst@mh difpenbevial 822

e i 0 ther IS a eed f.or a device

AR R VIS i e SionDed PR o i srog e s o s that
t R pepRBb %@in&bf@ SF-1iftl %d Mhy Be %ﬁ&ﬁ't@ Hisp&iRe QRES @t\AFying sizes
there is a need for a device hel ps ensure proper

| ﬁe@ﬁpa@l@eenﬂaqhe:tf eetls 822 otd §24 proyide hapeiwarebedyt§22a and 824a,

i ﬁes ﬁ‘i%nglﬁ( I%S %esc S err%%%%t hS/(i)a:,lg1 g%.{' 5 i Tang ?%E,Vlal caps

CODPH hrd$240ivipen sdantheSYAE @ithiai@cédble elastomeric septum. The caps
envi ronnental | y-uncontrol | ed | aboratory. The present

i BURYiS QRSN PEEHIE PetBeis respegiea sertua 63 alfave caghite e pressaddiysa fluid
a&leecﬁé‘?ﬁ{d HAE n e ?éjéégh‘?Q}) Hés%nﬁécﬁ' A&cﬂtlgr?all lflaﬁcégj[lﬂg 824
cassette prOV| te conduit extend

t hﬁ:hdie&penﬁeelylnafroﬂnﬂclapémbh 822¢imid 8Ble bbfv@denft]hdm\@ﬂltehner body
of the filtrate conduit and tggzdlspense vi al

pABY FaPe I heOHsIeRT &fi sk Pgeiogs, 822¢ and 824c¢ allows eathSV1a1 to be held
ertﬁékéa@ Bg‘ﬁﬂt@bla){ GAbE Q‘eéc%@ed Blor AV %@?ﬁﬂe‘%@ TNODP1E&Et invention
The resulting product dispensed into the dispense via
|smuhmphﬁﬁsmeﬂmem&smaﬁbéhﬁwabdpbpambfehumnwnhedmpamnca%ew$

on referr.ed enmbodi nent,. the present jnvention
PR et S e RO, e utiutly PGl e oy Sepith o

pE&%kﬂﬁ&u@mmgmﬁbqygmﬁgurce The cassette includes a
housi ng defining a housing cavity. The housing

supports in the caV|ty the fluid transfer conponents

for di the flu

| cast. baehroBseeCyit Hafel Bl ekl Wil 3PELRF i foflye panar
aRiagbRrggiievhice ﬂlafymé\»hﬁgﬁdhowafds ah@agay &-ofr dach attRr while each
flowpath, and a sterilizing filter providing a filter

ehelds gie po@pte HReasq yail|ogeae eompisriisRsnsorndnicnhngedles. The

dg|

f ?oglpr?sre%n@ @%‘ﬁ%ggcﬂ@y n%rg gént?eglglaftegiretg b@%ﬂg%ﬂnﬂﬁg{ f@%%ﬂty by t{lle needle

f piaek fak dmabéti ﬁ«:relndbcli\&O: bf bga aeefdleucll:b sththe pgplertt ievehtibi, elescribed
element. A first valve provides seHzehwgle fluid

c St Ly ar o heisistaRpaan ohEigyirsd 1and P Rls0 clydgs an
S Qh%gﬁe Blanhfask '8!36 %thst&Epcﬂ{sqqﬂ&hdﬁilg%B?t@ 868243 weASs @rst and

vial “cavity which is provided in fluid conmunication
wth the delivery passage of the filtrate fl owpath.
Additionally, the vial cavity_and the delivery passage
of the filtrate flowpath are 8Sovided as an
environmental | y-control l ed vol unme. The cassette may
further include a controller for selectively operating
the syringe punp and the valves so as to direct fluid
fromthe fluid source to the product dispense vial.

The present |nvent|on also prOV|des a Ian1nar flow

o o, o N T o



for good manufacturing practice, those standards
requi red by the pharmaceutical industry for sterile or

w@ownal4eed production of pharmaceuti cal produR@BUS2009/033551
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Alternatively still, the present invention nmay be

adapt ed. f or _dj. spenpsi n | ul i ch nust .
craBb st SOUTRE SR i plotsttah A e S R B s fixed to
t BEpRURSAIAL of PYRNEIZA. PP hH8S0a2nkHiSk0b Aclifetaa IR RS §62 fixed
an existing dispenser. The kit includes the dispensing

hé&r bwa 886 pedjubratyinpami slideably hetendabiepisod cflinded 3p4pand 864b.

t |l ection.vial t ' d ials.

Ty BObIYeo s Bt 5 AP R B0 pyestte owaras
eahd iwadirsRaRedle @l RaBSMaF& cash diaLQHR RtemPoeass ByFe30,
sterile kit. The kit includes a feed fluidpath from

t Reeddoplrectdzawnd viad plateaRyt define aa glangdicpensetclh 820 pnd §72,
x ' . . oF
bR R LTS OIS0 SRl g eedte and

f ivlal pratedpaovitiea parirastriosl edbe B did§ydnabmg thdiadeSpecave notches
provi ded and mai ntai ned as an_ . .

efVY PEhRENCAFNSACHHE: Pe Vb alip drkYirbincY. 19SReclYSlYe, and

nore desirably a GvP-conpliant, dispense system The

kit al so includes any necessary val ving between the

filt er Fandmpheity @pkmcon oflifti8a0 wik bg descwbedfaryia 82Rhatthough it

one, di spense vial j.s to he provjded. sirably, th

il o Reneon o gelru Gk Mgt ©Stimge: wopmetds e be

f kQBwRdftbt $i8T 8140 a0 istnyildrBSEonS@UERVRLTOpLIAEET dit1Mt 850 is
testing of the filter after flow ng through the

f contemplagiddo e contsoligd Diyrthbrgntystloneidedispansacassette of the present

sel f-contaj ned .cassette with opriat.e connectio

¢ o B R R d E 5P o R Pb B BEPIIE b e

S Q¢patdtely Tert BF( isitRYigaéS© Heldfl fusla tiee pratneshplvatie Figke 9, with
simultaneously lifting all of the necessary fluid
cHraerdls and ginl plates depusbin rasr PIOAIBItY eRICANSIEh S iHgPiFten

c . .
PRl s gt And G PR RELTERNcn SRR RAE h hiTEERhb@Rion an
popathide tbags oaU822, wiidh wal oNpt O5Mattacked,yontd hife 850 esdinthat the neck
i nventign further provides an adaptor. for .a |am nar

f PBIORRAC SosvaloViaHn SRR ptrILRet GNP it R ahpHdieck

f oo %28 bP eddtod 349 e Sthfarky, fn BAGsahR Al {aPElip 9 t trench
shbsgquen% ggﬁ?ﬁ%enent J?E%Hé di%bense vials it 91? rene
t B62 attagpited mvne lhalycion egtresdl lwindhl 2 he rdcarvied ar ndttlo 7 (hawidheld
and thus provi f conti nued gdi spensin ithin a.
BTl e Srahmbi Tungiie 19 REEH il PG rivge
GiYReGRBBY d) Ay 1 ifReRS Sy &iﬁ?él%@Sbl&d%alchﬁ 8PY£588F before or
i nvention. Dispensing system 110 is shielded within a

c agdpadinpgsiisignd thp astorldpBHs ehthe @pprptorhalisgsitioad Similarly,

I \ne. sing 112 defines.a housing cavity .1 i.ch
SO0 CSU B ra LR E R PR R AR A2 hobgHE Sal s Present
casgatiée 110. Housing cavity 114 is accessible to a

user for renoving the product dispense vials. D spense
cassette 110 includes a sterilizing filter 116. Filter
116 is Lr i i dnt e [ 1T
i1 ter Daganpeteehf TR BRSPS N dRhas Ry dd vial cip
d8ad irepidcef. i Dicerdispensng fsi congidtediipsttordi cyfindes e 86@smdt8Heb may be
110 is used as a singl e-use system and even f most
dFdpeivd ¥y e peqdte I%éter?éi seahto | yigh 2Py _@g otk vent
PLEMILERI Be PuiPndTlfe! %efo:pkﬁaﬁ{r iyt RO dvB &1 1803 Blom 1ift 850.
specifications my be selected as desired for the
particul ar operation. D spense cassette 110 provides a
feed fl owpath 118 t hrough mhi%h a source fluid flows
froman exterior fluid sourcefo filter 116. Di spense
cassette 110 also provides a filtrate flowath 120

|l eading fromfilter 116 to at | east one product

di spense vial 122. Feed flowpath 118 defines a feed
passageway 124, filter 116 defines a filter passageway
126, and filtrate flowpath 128 defines a filtrate

" A NS p— S o A - M 1



product dispense vial 164 are provided for this
pur pose. Second product dispense vial 154 includes an

Wo@p@o/1e@es ai ner body 156 seal ed cl ose by an el BGT/U8®09/¢33551
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septum 158 and defines a vial cavity 160. Vial cavity
160 is in fluid conmunication with filtrate passageway
126 of filtrate flowpath 120 through needl e 182. Third

producty ﬁtﬂls&%ﬁfeci@téi by’h@ésé JF‘skHﬁi%Sth@&t aReheafiMth ﬁtethamsm of
body 166 seal ed cl ose 'by an el astoneric septum 168 and

d &fti §98anay ha rafit sathit needip@latt/Bal iscafiked te@yht@@ra&@alam@ 860b

are.i flui i tion w filtrate
SehyPatseiirPaf TR 2t st bl kst buPEBE B piston
Sefiliddrd 19 raiS€HALE FRE alvaly Febny thalveal bade, attdchlBdhBIcase is affixed to
connected to filter 116 and filtrate flowpath 120 in

aflecpppicsimeh PaPIsE Bdatd ispmbgscedivi Sushrieiontizerag o sigpayibgd for
| §1 uid
el Adh, EOLITAITET yoR8 shitfinAbncdbr B850, 1.

standards of the controll ed environnent. Vent cannulas
162 and 172, each of simlar construction to ven

cannul a Figgesteanst K/dapicd apgal €kip dnl of Htedtt@%%n@ébtwl ggal clip

a I

D50 HRfiel 65 DALY Shi boD RS bR LM MEnERbRARARMcrial that i
Whlitablesfior bie mmhalmeicnhtirgﬂ tiisperpe ogeratiorsi |GlipaltaalyfAS@iiakludes

i t hi | t . . wel | .th
oRbP B HeRead eroRD et E DR ktneE L v Pttt 037 if alfipted to
VibakdnovaBlyoltd&hed bR IR I Y Vi1 288 Forfthi@WulpokOb&BRCHS Xdefines a

t hese addi'ti onal product dispense vials, dispense

caurber & deflectpbie oetalsroad é@etwm@d\v@ tpend P44.aftipbody OF2 defines

valve 176 i Third valve 174
R S
paoNh gashimest Bhhe rdhéiall froprarial &t i@ Widyvep ahetdenses an
filter 116 first product dispense vial 122 or between

f ppder tiepeh 3Hbetyigen APRAsPY edawydls Yduand Y60 ailiench P2 jissadapted to

CBFARTE SRRt B LA b 2L PO la el Py RECHHL B

vaf e ptekdntaindersion bydedaiviag die pdits’ B@ipﬁ@se\zlinatchleﬂéesaherein.
between third valve 174 and third product dispense

vial 164. To ensure filtrate flowpath integrity, each

of segnRnts, 111%@%36]@0@1@‘[ é@ﬂ%@m@g (/fa Eaf a%tir bBeyRARL Which the
120, which connéct to vials 2, 154,

r eqp@i}tnl nedried vigded iedaverh Adidmgmlb daCvaé mstalsr%éd;luppolﬁoa,n
182, 184, res i ch ext endst.

s aptatpTaone vt G HEE I ety Seoh Rl ot e dyerdon
nggdlhdlaf bResions AMeSRd pfrd)xrﬁf‘nﬁ AR Gn S A& Ch BB f&rag fgainst the
and an el ongate needl e flowpath extending in open

f vigl gapcwheny ldamwﬁnduheﬁ@b@ﬁﬁﬁen Each of needl es 180,
182, and 184 have a cross-sectional dianeter which
ensures that the septumthrough which it is inserted

I s abl ge¢cndfenl 994 siedldea b durt tiah@vdﬂ@%ﬁiﬁﬁcé@%dtd)second transverse
mai ntain the environnental integrity of its respective

viarace /iHigngiydipally separatest bsearswtanéglgthtédw@éam $utace 972

r
oL LR Rh el AT kN FARELE BBIENCAGR 2. Cap body
i Ab4 geﬂnteys a flrst ebqevaset pacsageway RSlt:eﬁtéI&hmg orfluid abmind@icagon
connected to ed fl owpat 18 a Qcati on outside
oPeRER ?Pf‘gtuﬂééfo %C{ tﬁﬁg' slva E?fﬁya?a%ﬁlna f%cti%tmeawsw elongate
1§%SE§E\>@J 6leRenfn g iidl ﬂhfcpégnﬁﬁht{lgﬁlo%%t&&%r gbﬂ?ﬁ@ 98&’%118{ avity
144 is then actuated to allow punp 142 to expel
fluid frompunp 142 towards second val ve 152. Valve
152 directs the fluid fIOM/thr?ugh filter 116 into
filtrate flowath 120. The puP fied fluid my then be
di rected, according to the actuation of third valve
174 and fourth valve 176 into product dispense vials
122, 154, and/or 164. Once the product dispense vials
have received the appropriate anount of fluid, valve
152 may be actuated to direct the flom1fron1the

N a AP M~ 2 .o o A A I~ a2 Y



di spense cassette 210. Housing 212 allows cavity 214
to be accessible to the operator so that the product

wale@pamses vi al s may be renoved and inserted. DPGPESEI/033551
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cassette 210 includes a sterilizing filter 216 Filter

2 i esi r abl d- design fjlter

£ PPy Rl e H D S Bacd o vipdred ehion of a
Dlné&ﬂ@ﬁl@re@l%ﬁg{ $Pasd er@&tcmé Q@eamathfo%gﬂ thd QpPRAL B ZliBserted vial
t hrough which a source fluid roman exterior

f cap ahdstbenebe ptake 619g1¢6@993@tag®/®110 fuidl eqremyeicetiaswith ehe vial

vy S8Rt B ydede hE:fy antEMs epoRen Pl P 255588 ina

Fﬁﬁ@ltﬁdhﬁ tdibeﬂﬂ-ggoﬂ@ftatﬂﬁﬁsuah fileethepas %Qﬁ%@yayg 4din at a junction
filter 216 defines a filter passageway 226,

f PPE inteaistry avifheanity 868 nbgicon P3Y is @@terdi Ovis A ﬂzezaerceable
B S

f phdsegewrgs S84 end932R 81 pidy ld uahsidoBspinidelelivaly nEé’die while the
i ncl udes an open_cont ai ner._ body 230 seal ed cl osed by

aRthel ashasragerVay s &t aivh “88villmgeamprras ayeqy ngedle élwfif?tl}lrough 50
2%’( eé@h?lel‘é@\éhtd’ld ‘ln%%lal E'apf éeP{u‘ﬁl.CO”me cation wth

[trate passagewa of filtrate flowath 220.
Fllter 216, filtrate flowpath 220, and di spense via

222 are,C ecte oget her in.a )

i 1 onHERELPTON e A O HEE aY P BIftEem bl el and
GNPB&&@@ab}@HéedférWlMl%ﬁ wgeftu?@ of Hatal & As Bfenite pf tp'e'if fuid
fl owspace begond filter 216 is continues to nee

s tisperseasniofhilhdsclnldinglehetunasdle widhinehip 95Aas e o atl@ clip 950

;/%r%t seé%g Lé sf} n%;' %srﬁlg %g%r% 1%? EP e g(\)/mgle 3:5(1%6 tgcpﬂb n%p%reg alignment
Wof PdsBagemnaly 93L B 935, SEanReriflalee tidt lchb OF®inl Bé RititBed to a vial
the product filtrate fluid within vial 222. Vent
c araUtozithepthe flgiddalivery; H?éﬂlﬁd)ééheawnén‘?ﬁﬁ&alteéngw@ﬁﬂm thesghrough
t 0]
RO ORI B OBy o
V\/@pdce pomhinireg, ohegr Hdtie of prstagehvagdoBhatidr aB6meat e)w:ﬁchlbﬂgltudlnally

t he vi.al . cavi ense ca seite 21 |ncI%des a punp

t
2HPOVHES g’otr%&iygé%ﬁ@éf P FeaHaltqb iy Alipekthe gresent invéhtion to
dh[)l%%é R Reellethddhids ik @veahtipfil la@tfc‘heg §6a viRUER 242 1S
desirably a syringe punp &% is electrically or
pneumatically controlled to dram1a source fluid
therein and to then expel the source fluid back out. A

first val 244 operably .connected to feed flo
218 pr Sl B iGRlan e RO TGPl BmMReAIG AveBHOBRY Wﬁ)@?ﬂ shown and

baLtWeiesd, RUIEI Bl vaiid th e aliLft the Qrt\(lﬁa@k:h s #d modifications
bet ween punp 242 and filter 216. Housing 2 deflnes an
apewthﬂrrma@]sﬁthoht demhtinghfirarh tlee teadingdsl| cui itle ingerpiony ildie ainatter set

ee d f|UI source (,not shown t denot

r é‘?r{[ﬁ lé‘ﬁ{if‘e 2%17“0“15\‘ &ﬁ%tﬂpad“é(%e PRI & ﬁgf‘g?“y by Wiy of
f urdshefiod &ﬂ&/ Heenét a@laqflrﬁl@ﬂfoho the hictd4iBschpY ofstBt BReh¥® ¥ intended
operating syringe punp 242 and valve 244 so as to
ditq bedetfned iinithefolle wingicthimgs wihee vRaEdtio therauerRs pdisgersivs dased
V|a51222 For conveni ence, associated electrica

€ Prior art.
connections fromcontroller 248 are not shown in
Figure 5. Alternatively, it is further contenpl ated
t hat di spense cassette 210 may include connectors for
mating with an exterior controller or hardware
pl at f or m whi ch provi des appropriate actuation of the
el ements within housing 212. As shown in Figure 4,
di spense cassette 210 providea connections to an
integrity test unit 250 for fPter integrity testing.
For this purpose a second valve 252 is operably
connected to feed flowath 218 so as to provide
sel ectabl e fluid conmunication either between punp 242
and filter 216, or the integrity test unit 250 and
fllter 216. An |ntegr|ty fluid condU|t 255 IS

Y S S SN - e T Y Y



retaining plate 308 is fixed across each of vials 230,
254, and 264 so as to be in abutting engagenent wth

weepvuee2232, 258 and 268. Vial retaining plateCB082009/033551
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defines apertures therethrough in overlying registry

W ' | L.l 302, 304, and 306 so asto all ow

nek ﬁ@éﬁégggﬁgﬁh, Shd 284 of filtrate fl owpat h 220 and

t he associ ated vent cannulas to extend therethrough.
Cassette cavity 214 further includes therein an
ellongatdedippcanarcassetiel fa dipanengd Gluahpiovidad bylk élupl suece, said
[iftin nqghanisn1312 for raising needles 280, 282,

and 281235 WP 8 ent cannul as 236, 262 and 272 out
from t hebtsifeasathd Mﬁoﬂéi% caV@p! JATBhAR eGuppertig inviadd cavity
retaining plate 308. Needle plate lifting nechani sm

312 is desi paplopean feedifipveadydpnénmmndslivepy passageway;

el ect r o- mechanj eV . a i ' .
Needl o pl at o Spale ARELE Bl dcARind oleBl B9 sEH AR
spaced regi atsteyiliolglfiltel provihng & Fieisr dOdent3RAningrndildafon
Each of needl es 280, 282, and 284 and vent cannu| as

236, 282ssagry@Pesisioaed i fipid cemmpapicatien beiween degebyay

310 a5 phlsadetycy@bP ey famhY ikad AbALAKNY Pl ate S08 by
I|ft|n8 mechani sm 312. Needl e plate 310 is thus caused

t o nove bet wpempandans sperpblyiconmrtodte saldyfeeteolmah 28@irecting a
282, a dfﬁg4 agd.v&qt cannul as 236, 262 and 272 extend

t hr oughUHBrqugl s dEcsms i of vials 222, 254, and
264, and a ger@nRARPTHHAR sWREHBIBYIURREIMALnit Ao Redé@Sone of
and vent cannul as are raised clear thereof so that the
pr oducsai¢ipaing and yhaolduid spwge dnd sahpeap sed sad filtor;

Addi ti onal | cassett 1 rovi.des posts 316a-d to. .
ahich vial PESTRRE b BE FATRREG B8y quiiein said
remai Nyl advignapsovided|ie flaReenendiadtRdn3lith ta3d HélfveBdpassage of
away therefrom Once needl es 280, 282, and 284 andp

vent ca#fdiltaae dogpatheandayerompaigydalagisy anst saidgrliygsy passage of
232, 2 ! - M . C .
e aceSd e HowpREIC HEhdthSh Bn Efirortipton RO otume
operat amd, fluid source 246 is connected to feed
flowpath 218 at | gcatj on qutside of housing 212. The
feed f1uid AEORTAIGTE Elaredy ORHARL YL W iep (igMp and said valves
apertugg a:gtjoyﬁiﬂtt:t GA3 TRt ﬁlel'fﬁﬁlc_? LfifcbZaing 1daBt &eq}ﬂ!)clfuct dispense
collection vial 245. The fluid transfer is

acconphiadhed by punp 242, while valve 244 is properly
actuated, to draw the fluid fromsource 246 into bul k
collection vial 245 and then thereinto punp 242

it sed f A Maponerdddelts of 81 AcuHBQRSniRisAlgt OW punp 242

to expel the fluid frompunp 242 towards second val ve
252. Vahvude@Bp tashilowpathct uated to direct the fluid

fl ow t gvsvgcro% va Vtee &!iéi% tsgl%tt ‘tl)Jlre“gItui (:500 n\/{@r%rcz?t'oant)&Wf:en said
qual ity assessnent ~ of "ERe Frul may be per%orned.

Val ve 38i2veipyadsii@maydf s@ill tfesdradvipat ¥nd eHer &G hidtinRefilyutd
flow through filter216 into filtrate flowath 220. The
puri f i 8@WPpihiaadseid fllsen be directed, according to the
actuation of third valve 274 and fourth valve 276 into
product di spense vials 222, 254, and/or 264. Once the
pBoductA dikspedrsasseitabsclhav é, fuehei coagprishe: appr opri at e
anount of fluid, needle plate lifting mechanism 312 is
act uat 8de4o9d Papdust %HV%Vﬁﬂate 310 so that needles

280, 282, and 284 and vent cannul as 236, 262 and 272

are raised clear of vial retaining plate 308. The
product dispense vials may be renoved with their

i ndi vi dual shield blocks for E%ansfer towards an end

use. If needles 280, 282, and“284 and vent cannul as

236, 262 and 272 are maintained within a controll ed
environnent, it is possible that a new set of product

di spense vials may be provi ded under needle plate 310

so that needles 280, 282, and 284 and vent cannul as

236, 262 and 272 are urged through the respective

oy o, - o C  rNYAN o




any entrapped air within the vial cavity to escape
while still maintaining the product filtrate fluid

waorabiteo4ehe vial. The vent cannul as i ncl udes aPCT/US2009/033551
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el ongat e hol | ow vent conduit body supporting a

filtratian dia therein f [lowing air. to vent fraq

the vi AIMELVAYS PIRKIGE SeiciPl Hyifl SOmREmisgsipp Brieqn said Alter and
envi r ogRest satd 4chbdde Bﬁbepzféhéétd ¥hdeWial lBh8 RROSE HBARPEAR vial.
310 includes a punp 342 operably connected to fee

flowpath 318 for directing a fluid through filter 316.
Pymp 342..i s desirabl SYLI u which is
cfoet ety SS Rt et b1 D BB o Gr aw

sour ceafthitd grotih@rd@ipeaded;idlo t hen expel the source fluid
back out. A first valve 344 operably connected to feed
f | owpathow By ProrioyiEin selestablhiled cppniaHam hetegen epd filter

ith | Q0. .Vi :
or bt Ao R Bo 0B kiR R iR Ripcio vl
310 may further include a PLC controller 348 for

sel ectively operating.syringe Bunp 342 and val ve 344
s as todighenedicassetis af ¢lrbinl iuner OB 346 t o product

di spensguid et AR il BliRelibh ERlinGRAARRLA A
fromcontroller 348 are ghomn but not [abeled iIn

Fi gur eirfBermAldiage fleitdi coelnyyni¢ation defweet ter fladsbewphed edd first valve.
t hat di spense cassette 310 may include connectors for
mating with an exterior controller or hardware

phat f oaiWkinGdt dasseMs deSlaRP P WidrbiatsgidulAhbaR Bfnptb& a syringe
el ements within housing 312. As shown in Figure g,

di spengempassette 310 provi des connections to an

integrity test unit 350 for filter integrity testing.

For this purpose a second valve 352 is operably
canneciredispepsdreacheftt oREainh 1 3dBersia saisl dt Ceaft déipdéduct dispense vial
sel ectabl e fluid conmunication either between punp 342

and fi fyrgher gamgprigss aicpataingt begy hayingeat ongaing sgged Anan

filter i gLy fl i ' '

connect s shbEPbu sl B BRI dat i Bl gatepds trough
housi ngaidi&tiiar connection to integrity test unit 350.

Di spense cassette 310 includes third valve 374 and

fourth valve 376 incorporated into filtrate flowpath

330. Th &igpze\ﬁ%r\é%ss%&é of aafﬂﬂ)?,rﬁpché’r c%qg#@&g%pﬁltspdigéén%é AdRlle

fI owpat h O to provide selectable fluid comrunication

ei t her stygtowed nn fail tridiratd flowant, said firs tisperyd me¢dlelhspenspposed
vial pi.erced by needle 380, qr.bhetween filter, 316 an .

f our t h¥Y |a{}€ 56‘3)‘7/’8‘.1 ORJLFA ao%ﬁ%fém%% 81 FOngie P%%’IIS/EIOWP“H extending
conneciRgeteByden! daidtiRt bisprRahBeddLOxtbiRs A¥bER said septum of said
sel ectable fluid comunication either between third

val ve 87ltasinde arodeetchepepscodalct di spense vial pierced

by needl e 382 or between third valve 374 and a third
product dispense vial pierced by needl e 384. Each
dQSpen$ﬁﬁﬂﬁﬁ§hQaﬁﬁﬁéBﬁaaﬂn8p@ﬁ§%ﬂsﬁk&ﬁkm@ﬂﬁw%ﬁ@ﬁﬁddmpamele

open ends and an el ongate needle flowpath extending In
open f Fyther egmpises Aaenorendpis pxiseding Enoughael wptuissdidegnt
380, 3 . Cr - | | r :
ahi ch- S AopRfol B iAo BEEH RAINORNATEL flvent from said
I nsert ethl cavigbbldlet maihtilidiyg gealonabliad entvirenmesdif @aidoidsavity.
tomai ntain the environnmental integrity of its

respective vial cavity as well as to re- seal as the
needle is withdrawn therefrom In operation, a bulk

fluid source 346 is connected to feed fl owpath 318.

Fluid transfer through cassette 310 is acconplished by
punp 342, while valve 344 is Eoperly actuated, to

draw the fluid fromthe bul k uid source into punp

342 itself. Valve 344 is then actuated to all ow punp

342 to expel the fluid frompunp 342 towards second

val ve 352. Valve 352 nmay be actuated to allow a fluid
directed by integrity test unit 350 to inpinge on the
filter nmedia of filter 316 so that a quality

o Y I Y L T N



fl ow cabi net includes a hood defining a pass-through
hol e 417 of 30-40mm di aneter acconmobdat e housi ng 412.

WO eooenwi4gsaged that the two enclosures will be PERUSIOU033551
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to allow the air flowfromthe lam nar flow cabinet to

0 t hrough cav 4. The extern
g AR b ity po sl et e, HRenge via
t r ansp@fthes OothpH R8T oAMAtheR 68&9 Bavid @drfopeh ol seaed by an
mechani sm whilst the internal enclosure w |l house

t he caskstomeriganebtemr whgfemeﬁ@tm@lttnamﬂmaﬂlwneovab]ry armds through
sterile. ed kit will be opened within the externa
Iam'nalsa %awgablnet where the assenbl ed needl e pl ate

and aSSOC|ated vial clips and product vialswill be
p03|t|oned in the shielded containers. During this

plbces disprasgeasicde opdait | &tfrbercheppising dcecandgligpense needle
cannot

connoc{ PSR S ofl b HoRRRe JFDSRELRAREH R hiving

r et ai Nopgospd it aid bdcosd open ¢iide apddefiningaf Blobgaté héedle flowpath

purpose of the vial retaining @Slate is to prevent the .
vi al s FFFERding therdiwass. s ecapddicimansrelsciipiding thiengh said

need| es&ﬂtﬁh%f%&@é’do%@rédﬁ%t i1 's§§1af rom the product
vials - it is envisaged that this plate will be
cl eanabl e and not renpved fromthe | am nar fl ow

i net). Once the uct s.are in sitio t he
C3Pver i@ saberP PG 1 haliif Bgiredl Rurdit tshehog vial
passed fifHep H&h%ntlé%s taré@cdnﬂt\@ﬁf@ndﬁfﬂ ek@pdih % 110G HNaRE @Ptum thereof,
onto the actuation hardware. Froma health and safety

pers pe@aiﬁ\seconéordnttqooﬁlat swedn@axfyltrghmemdnghm tpeallowing air
requir

P it i id PR AR Gl s B i R OGP e

t he cabian@linind thecdatdlvekyvirdnmentibf itciiendavitgsour ce and
infrastructure are available, a | ead shielded | am nar

fl ow cabi net can be attached to the non-Gw hot-cel
tQs3 hou%edlglga%sg@aésreﬁe gf an?ﬁ‘g Qeréﬁé%&ﬁ”(hir& Fg)lﬂlﬁgt c?ispense vial
depi cts a di spense system 510 1 ncorporating gas
deteCtﬁﬂﬂwS&ﬁnﬁnﬂmﬁQﬂnﬁﬁmrHabamegpmb@mﬁgbﬁﬂﬂﬁbyhhhin
t he f|UId condui ts. Di spense stem 510 i ncludes a
housi n§ aStj?@eHéF?RWWgWB“EH\ﬁaE %r&? 3R tamqvably extends through
suppor tgd %ﬁ&hrSt mani fol d supporting val ves 544, 545,
and 552. Valve 544 directs fluid froma bul k
coIIection vi al 546 towards val ve 545. Val ve 544 al so
provi des i nput to allow to be direct

DAY e Pt itageh® sBiyn B ha ey sPre st Hirgdispér necate
i nt egr ktppotted bn kAilirlira rdivpemt &6d a8l digfentdieliie! Ha®lng opposed
menbrane of filter 516 to detect any failure in the
filter firsyang second opgry engls 9nd Hefiming pivobgatouseaslle/ Apwpath 4xtending
to val 52 or to as:; V. Vi 559, .A 20
sy nol a8, R BB R ety oBg sy §Rh of
draw f kald éhifd piotadiclidpessd wilal 546 thereinto and to
then di spense fluid out fromthe manifold and towards
filter 516. Beyond filter 516 fluid is directed to
t he ser, = :
i £ of o e ARANRE] BFchid X4, PR SER M bRBEE S rosnse vial
and f | turchec oasrdpmlstw aﬁﬁl&a’v@lttcomjmr ee«tdindﬁﬂgethdjugh eﬁldeelptum thereof,
fluid ta the duct di spense vials 52
r espectdg&ry, OpdhSRPOT adilatien mgdig)t e Sar Yloxrige fipéo vent
gas-venting vial 558 include an open contai ner body
seal ed by an el astoneric septumso as to define an
encl osed vial cavity. A fluid delivery needl e 580a-h
is supported at the end of ea&@ respective
condui t segnent extending free fromthe manifolds.
These fluid delivery needles are each inserted into a
septum of one of the vials 522a-g and 559. Each of the
product vials 522a-g and gas-venting vial 559 further
support a vent needl e 540a-g inserted through its
septun1to allom1for entrapped gas to escape fromthe

o T



second and third product vials 603 and 605,
respectively. Each of product vials 601, 603, and 605

WO pebaeg2&n open- ended cont ai ner body seal ed bRCHEES2009/033551
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el astonmeric septumso as to define the sterile via

cavity 602, .604, and 606, respectively. Th eptuns . .

are pufiRmrsa Babg el NRATBLDBRu Harkie VT G gggining the
spans agkiRsiRdealitodhdp Af RatAVEw 910 and defines a

filtrate passageway 660 therethrough in fluid
conmuni cation with the fluid passageway of first

it 600, Srinte ook Bl abh P BT ofiegin AR P A GalE. ira

seal edviQe MEdTb@itvalfe BaNksRbtiedaleaVi ronment sui tabl e
for dispensing a pharmaceutical fluid product
therethrough. Kit 600 is thus adaptable for connection
tg-a dis i recti f 1 ui I

Rt Sr el SUBLETE A0 o S R e Vel ok vlve,
kit 600 is stored and transported in a seal ed

el astoner.i c bag which_ al so provides a controlled . .
endi r onnEPRENSFESASY5HE AT ¢IAEN 11 TuFthe OMRrsiga: Yictee Dagarelosing said
t he elggggﬂgf&gmgég, the controlled environnments

descri bed are GW-conpliant for sterile fluid transfer
operations. The present invention contenpl ates that

kit 60 be provided in th terile bag w t he

i Baucts Grase Bater Sty b Rt e CEeuPoy: ge

W th t hgensiedb&rch ATRELRLitIoRER Rihibh seIRHifEntd1ReRIQAUGH into the
vials be provided separated fromthe needl es, the bag

shoul dcatyopeniddit &nast agerodistiflieperisasats and a sgeend pasition in

vials in.an environnent.al.ly .controll ed envi,ronnent.

A rer AR R i el s R R Byt
r enovedishé@Bwidls respective needl e and stored or
transported to the end user. Renoving the product
vials in a controlled environnent, such as under a

| 3 nary f: r ' :

| T SRS e Ll 0, A SOUE R AHED, Hhsuing
and 10sdepeaile suppbhigiatabettlleen plidfiestland tdcogd pedtians. sm

or lift, 850 of the present invention. Lift 850
accommodates a first and second di spense vial 822 and

8%‘11 V'Aadh§pe%gp% c_%fb?tt@ gfclaine1 Sflﬁﬂ}%} Joﬁlcg)lg@i fa_ 1%\‘11{0%@%@9 tor, said

sizes so as to illustrate that the erating principle

of Ii f flogh0odredaphe capplisied atftpvdiosp edapgonticakimg diefining an adaptor

varying sjzes and.capaci.ties. Each of vials 822 and

590 pr B9 OB EBirG: Rk Sinpscyera et foxmodd adaptor

r espechbyghy/furder Sga6kd Nechshelitk RFRAYE theMiRbaoBRA2 caffhicting
824 al so provide vial caps 822b and 824b mhlc% seal

t he vi airBowitharethrquighy seechistsbaneltase g pesittapblenwithina laminar
caps pﬁg%k% ..apen access to their respective septuns

to all ow'each to be pierced by a fluid needl e and vent
needl e as previously described. Additionally, vials

822 and 824 include a relatively narrow neck portion
822¢ andlapgpuss flost hpoddapter havienimadaetor sy eoniegtahie to a first

The proyi:si 1

cach v Ry oo BR Ry e ioE (R4, RplLfocarcd
descri bethimmidfifsotdwtyhd seid tirel lominal Hewiroesd eméxtend into said
inventign contenplates that the |{fts nay be provided

as par ROAPHOTLANILY. WHErHN $H8E ARGy Y cariaids fhedigpenpgygassetie of
presentipvyention or, alternatively, as a separate
device for use wth conventional dispense systens.

Li ft 850 includes an el ongate planar needle plate 852
and an el ongate planar vial plate 854 which nay be

urged towards and away from eafh other while each

hol ds one or nore dispense vails or one or nore

di spense and vent needl es. The di spense and vent

needl es are contenplated to be either held directly by
the needle plate (as described herei nabove) or by a
needle clip of the present invention, described nore

o Y p— S A A 1 L



be renovably attatched about the cap of a vial and for
this purpose body 952 defines a nunber of deflectable

wpeial1e4268 freely extending to end 954. dip POHYSHHN033551

10

15

20

25

30

defi nes open grooves 960 about each petal 958 so as to
facilitate the deflection of the petals during
attachnment to and renoval froma vial cap. Cip body

952 al 90q4idehidieasdie 8Mplidhe:t rench 962 bet ween opposed
sidewal I s 964 and 966. Trench 962 is adapted to

provi de castithouwsingagement between clip 950 and one

plate of a viaggﬂifﬁ ne h@nisn1of t he present

i nvent flgﬁmgv YEEEWA r?ﬁn He pl ate' s opposed notch edges

t her ei a fluRBing@eify Edhdaitgure 12, first end 954 defines a
vial cap cavity 968 into which the cap of an inserted

vi al i gnpdgaphismstengendiitonal |y, each of petals 958

suppor ' r.dl.y, f.aci - ' L .
der | et s ohf BRI A AG! BRI e LB Doblitpe a necate
r enovah sepidiviiifires covietted ahid pr@ivovddivagy @nduinbetheelidpagser
hol di ng force against the vial cap when fully inserted

i ftoctavich hay gry gdqendne haowbpaidat |1%ate<§leavr?q¥q€§ glelivery conduit
t hﬁg@ﬁ&ggﬁﬁ%ﬂ ;aqd:gegﬂgngﬁge@ second transverse surface
974 longitudinally separated by an upstandi ng headwal
976. Sansf@we @nd;defi nes a first aperture 980 and

surface 974 defi nes second erture. 982. Cap ,body. )
oba donfRuaaeppa RGN snal SRR ridyrinee
igu&by&ghﬁgpmyﬁﬁgg&hgpr&ﬁ@ﬂ@pn aperture 980 and cavity

9

8. Cap body 954 also defines a second elongate
passagewespndgelvexoerrgiadgpeiweeh| saiddnisorairandert dopduit, said fluid

between aperture 9 and cavit . Each of.

TSl AR AR afEMa e BT OB e 1 or

I nsert aeBndlled fh1apdlLink REdPuhipangRaioadest 0 direct the
needl e t hrough the septum of an inserted vial cap and

t her ebyt lspdeae produsieoddl havingssdgleamiyy:iandf | ui d

conmuni . - . i quir

1o o1 ot ol P Bkt LERNCED X o3BT WD S Redte

| suygpiotted ansald fred aplesfisaig 2 idaeindretproducs dellveihaindithextews into the
passageways join at a jupction 988 in registry w

. th
c XA F3/1968 salq i o tae PEatuck Vipbangh Aetpeey! RSP ViiHeh said needle
Pi&EGEAR QesCRLMM Rleadt HRIdodiRPy]E POSitioned in
underlying registry therewith. Desirably, one of
passageways 984 and 986 will provide transit of a
fLuid del.ivery needl e.while_the other of passageways
083 and GERSTRHRSRHE SHHBIBES PO O RESHeD
t her et RLQUABISSIdN\AAL RGN PdREGRr BviK ) dBelerh BEd Virdple
cap septum dip 950 provides a conveni ent and
r slithdisivel ety goringeted i shith hulkisalletitioa ¢vidl nechethetcontents within
e o PRy S BRI R Patiai il W EARR! Conduicvy
naedctombf fidisyaligp pahp. as the vial and clip 950 are
separated after gispensing operations are conpl ete.
Due to the tapered alignnent of passageways 984 and
986, ity k: t i L :
Cah vi g SBLEPRANE, S8 ity o PP RER phckage
t hentviainty sagledb@enkeicageittisert ed t her et hrough prior to
di spensi ng operations. However, the present invention
comenpl ates that, space permtting, one or both of
passageways 984 and 986 may extend |l ongitudinally
through clip body 952 so as to nore easily allow a
vial clip of the present invention to hold the two
needl e bodies as the clip is 3§tached to a vial cap.
VWil e the particul ar enbodi ne of the present
i nvention has been shown and described, it wll be
obvious to those skilled in the art that changes and
nodi ficati ons may be made w t hout departing fromthe
teachi ngs of the invention. The matter set forth in
t he foregoing description and acconpanying drawi ngs is

Y B - o, .



7. A dispenser cassette of claim1, wherein said at
| east one product dispense vial further conprises a

w@oamvadies body havi ng an openi ng seal ed by anPCT/US2009/033551
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el astoneric septum wherein said filtrate flowpath

r vahl y. extends thr h id septum. 8. A dispenser
(St Adiornsiigeee of tivhaR R EiHgha g oW food
dia§z§%l«%§:ﬁﬁ A RiapteP BR/ity8HhieR cSiiHetsfid h ldnher dWWB&d Raving a

sai firstﬁgispegse neggﬁé havi ng opposed first and .
seuonaty bpdrazitgdsuenthatiesfid adaptpraaviet ongéuil epemdimcation with said
fl owpat h extendi ng thereb n, said first_ .dispense
neBIRE Gt o oS P Supbiflar A a0k BRLEEpary
ORBoPEREY ClirodbIs REMSGpYdrdavity -and viheEE REE bdGRGSAVIE s@ports said
claim 8, wherein saig at | east one product dispense
vidigperfsgy ¢dseqttedbaipii ses a vent conduit extendi ng

t hrough said septum said vent conduit supporting a
filtration nedia therein for allowing air to vent from
savd viAakit foavidigpenderr b estema) safdtinesigpridingg: cont r ol | ed
environnent of sajd vial cavity.10. A dispenpser

casset £ eONUr Juid pRthvihe sEF RALTY COBPEHNEE 3F SatiQne three-way

d WRIRE @ocieco}ﬁrélllin% Wt BEw SRR B8t Forf Nad e t%qg)yto two output
havi ng an opening seal ed by an el astoneric septum
wherteofrsaghvavd, ishitl pathevafyIfomipatchmpeirmng alfiryt sexmemdd fluid conduit

t hr ough sai.d .septum .11. di spenser cassette of clai.
B R R SR P EIoR g skt R et e Lsgrnt S i
S UPRAt RHn Qe SRitRe fifst bli@h€pdr! SVBRE N leastdii BRORSH a third
di spense needl e having opposed first and second oPen
endxneamdf teidicondgt eennetton dathe speand| cutifut paps &f kaid at least one valve;

ext endi t her ebet ween,. sai d second di spense needl e
oxt endrAgeRPEra LR R R e TR e EBETRE B Egment of
diflsREdBEUN,| AecorkPelofatt BARMSE Eikphas B&IdlcchedbdioBaidlthird

wherei n said second product dispense vial further
coegpnans esflaidsepdtil vent conduit extending through said

t , i . ' i ,
T e
S @il tehte padlsa geanaly ttyerethraigh dn Sedarethmuirdcision witlsthe sl pdsedgeway of

mhLI%-naintaining_the controll ed environnent of its
vidf figgvegent PR 1IN eindpiénser cassette of claim 4,

uher ei sidlidhig PR JLSRSRSReHaRN sfilat REL one valve
conpri ses a contal ner dy having an openi ng seal ed by
anmgbdist onentiatled eprivonmeniy ewigible add pénsingr aplarmhanpeatliluid
rennvabbg ﬁftends t hrough said septum 14. A dispenser

c RELUE IBETEHTYE 1 13 further conprising a third

di spensgd RaedhasivPRChAELHRR t& Aldfpéiskt §yRtedh hddamatiig fluid
said third di spense needl e havi ng opposed first and

s évonthibpispenseidy stgmdogélerstiong parduet emganes. needl e

fl owpat h extendi ng therebetween, said third di spense
needl e extendi ng through said septumof said third
preduciThe kiR bREn 27 durth&&onggrmirmmeﬁn&@ﬁ51atihg s&fl kit, said
claim14, wherein said third product djspense vial

f GPRIABPT @f‘éwwg Yeigtegiof RIVIEY. tAbth FIVERT@MPisEtaGeairAled environment
t@&qﬂgﬂngﬁhgkﬁeptun1thereof, said vent conduit
supporting a filtration nedia therein for allowi ng air
to ventfromsaid vial cavity of said third product
di_.spens | al. while i ntaining the contrall ed )

eRdt r onREkit O6FITD 27y BreBagIt Gpvity gompiegs §fEMseompliant
casafidgenef claim4, wherein at |east one of said

first valve, third valve, and fourth valve is a
stopcock valve. 17. A dispenser cassette of claim 2,
wherei n said second valve is stopcock valve. 18. A

di spenser cassette of clain11,2further conprising a
sterile bag enclosing said di spenser cassette. 19. A

di spenser cassette of claim@8, further conprising a
needl e support plate urgeable between a first position
in which said di spense needle extend into the cavity

of said at | east one product dispense vials and a

S L ) o o



24. A dispenser cassette of claim25, further
conprising: a bulk collection vial having a contai ner

W@ 20001190428 her ei n sai d sanpl e w t hdrawal conduiBCT/ES2009/033551
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connected to said bulk collection vial such that

contents within said container cavity nmay be w t hdrawn
through said sanple w thdrawal conduit by the action
oBpsai gns ¥ltioR gpanﬁ O PfurtBer coﬁlﬁisﬁgeﬁﬁl%f p@aﬁaeﬁél%o%nsmg an
claim 24, further conprising a sterile delivery

papwaq@ed cantaingi h@fimmd @l\/@p @taémmetmsssetumesoza@ to define a sterile

di spenser cass her co

TP EATSE PG RSB P RoR TP bl b SRR E R BRI oy
WoéLdl 90N EEStSmERe Sphaikdad tof deBivie BoReildaYI AagitH dafd ¥Bfiyns
hood cavity, such that said adaptor cavity is in fluid

c eeaatiabledyi s ahistif nsedled ¢frspiddiy hood cavity so as to
conduct GWP-conpliant air flow fromsaid primry hood
cavity through said adaptor cavity, and wherein said
adapt oThe &itiof ylagh ppowh&edahaid fiissipedreax tehds debdligh the septum of
therein. 27. A kit for a djspenser system said kit

c &HP .ﬁ.rsglpﬁﬁiu%ﬂalea%gﬁ weend pegdisstrrdy thraughdhe sepgym pf said
C oMKl ?fd&c@\tlall &a kit %ﬁ?\/l&lh %ﬁ%oﬂ\@éﬂle\ﬂaén\%ﬁ"oﬁlﬁént within said fluid
controfling flard fl f an 1 nput port of said

v ahthway extepding between sdip tild tepard eacbbf sad dial edwiggs. sai d

pat hway further conprising a first segnent of fluid
conduit connected to the input port of said at | east
one valTygkitdf SREANY, RedBEMmPRfsidd HinthitQaddid meRrdeeb@frising a
to the first output port of said at | east one val ve,

amnsledrhqdm seeipemg saad atflb%ﬂt dnevHeutheresn mmé@n%quOﬂCbedYefurther
t
< P08 BABIEL b uplon S Bare SRR R At eSS, B Wi nuia

Se@ﬂﬁﬂjﬁg@&ﬁat of f|UId conduit, a second el ongate
hol | ow di spense needl e connected to said third segnment
of fluid conduit a fluid filter spanning across said
i d PRGN S fiforkRia (AL kol doklEindELIRERe Budlul Tt & viat
passageway t eret roug In contmuni ¢
t bep fuppbdingasspgev@ybeqiiersad by fhleroaé 08 e@@Mnolfas,fshm \dal clip
condui.t, wherein said fluid pathway between said
f FPHBYSIB&Rd said at | east one val ve enbodies a
controly ﬁ?p Ja 'hragﬁll Bos%H'ffr?tt%llng sé&ﬁldq}ﬁso %ﬁﬁ'fﬁl& eﬁd defining a
phar maceuti c roduct therethrough; said kit
ad'mybt:amamttf <5<Dr rcomweg tthecmalt @pasag @gelmsbfrfuﬁtbr@”[@ﬁnmgdme or more
ecting fluid fromsaid di spenser sy stemio at

o RitE e PSRN s B £ R G pey Sen 3a5d Seond
f Uhd BRI safPVRI ¢apl AditR sﬁfél"}la@da@@xﬁzaﬁ%hﬁt%&i 'ﬂ(gre‘éélvg akbddle
sai d cont ai ner deflnlng an interior cavity, said
c theirathrogplfrripsdrpige shaessptuno pf dd vésheap-onnent for hol di ng
said kit. 29. The kit of claim 27, wherein said cavity
conprises a GWw-conpliant environment.30. The kit of
claim 27, further conprising a first product via
conpri sing an open-ended contai ner body seal ed by an
el astoneric septumso as to define a sterile vial
cavity, and a second product vial conprising an
open- ended cont ai ner body seal ed by an el astoneric
septumso as to define a sterile vial cavity, said
septuns penetrable by one of said needles of said kit.
31. The kit of claim 30, wherein said first needle
extends through the septum of said first product via
and sai d second needl e extends through the septum of
sai d second product vial, said kit providing a
controlled environnent within gaid fluid pat hway
extendi ng between said filter “and each of said via
cavities. 32. The kit of claim 27, further conprising
a mani fold, said manifold conprising a manifold body
supporting said at |east one valve therein, said
mani fol d body further defining a channel network for
support portlons of said flrst second, and third
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