COVPOSI TI ONS AND METHODS FOR | MPROVED GLYCOPROTEI N
SI ALYLATI ON FI ELD OF THE | NVENTI ON [ 0001] The present
WO pooens926hn generally relates to sialidases. | nPCT/US2008/079695
particular, the invention relates to conpositions and
met hods for inproving the sialylation of
gl ycoprotei ns. BACKGROUND OF THE | NVENTI ON [ 0002]
A ycoproteins produced by mamalian cell culture using
r econbi nant DNA technol ogy represent an inportant

heal (ECAFO tA"‘ ;%E!gmﬁs‘% ““ TRONED. 1
are often hig ﬂ:;‘ ohydrat e

structures. O the numsrous sugars found in
gl ycoproteins, the termnal sialic acid is considered
FIELD O THEUINVENTIONortant. Sialic acid has been found to

L e THE pEsatt dvslion iieraly Flalas & s¥licasgs. In particular,
the invEPRS| {1635 ot ork AreHBIGILTBP B In Al ATt

sialic acid I'n a glycoprotein i's the result o

egcopm@iOSJ ng process, i.e., the intracellular addition of

sialic acid by sialytransferase activity and the

extracel lular renoval of sialic acid by sialidase
BACKGRGUYRDOF[THE MIVEREMONer m nal sialic acid is renoved

rom serum? ycoproterns, the desialylated proteins
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e
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pharmalsutieakedr huwlandiesith cxee ) Whé)bl@lbgldahﬁlrﬁaeﬂsi obglygoproteins are

cl earance, Additionally, during the production of
often h@@%@%?%ﬂ%ﬁﬂﬁém@? ther |C§rt?9ﬂ1ygéﬁt€l~$tré’l9¥ttr9$ < Of{lig pHEgrous sugars

found |ﬁW&b% PR SlalR | &ristibra® a?ﬂléu?éryllﬂ?portant

envi ronnent such that protein chos ation
Sialic apethasbesn doard ta inBuerkae theesolubibty, tHeemae siabiliytresistance to

protea SeEH, SrChgRickY catit She i oL SN ous DYEPBIPIEASY e emount

of smh@é@ﬁqﬁta' GlcdProtens &ethe r@HGI‘ﬂ oFfWé‘gﬁéo@hﬁ prO@EsePE aheintracellular
bi oprocess used for the |arge-scale

addltlon of sialic acid by sialytransferase activity and the extracellular removal of sialic

acid by sialidase cleavage.

[0003] When terminal sialic acid is removed from serum glycoproteins, the
desialylated proteins have significantly lower circulatory half-lives as compared to the
sialylated counterparts. Removal of sialic acid from other glycoptoteins correlates with
decreased biological activity and increased serum clearance. Additionally, during the
production of glycoproteins by cells in batch culture, nutrient consumption and product
accumulation may alter the cellular environment such that protein glycosylation
decreases over time. Furthermore, the resultant glycoproteins tend to have glycoform
heterogeneity and there is significant batch-to-batch variation in the production
processes. Such changes are unacceptable in a bioprocess used for the large-scale
production of protein therapeutic agents. Therefore, in mammalian cell culture systems
it is often desirable to maximize the final sialic acid content of a glycoprotein product to



production of protein therapeutic agents. Therefore,
in mammalian cell culture systens it is often
waele®onaBe to nmaxim ze the final sialic acid cRCE/Es008679695
a gl ycoprotein product toensure its quality and
consi stency as an effective pharmaceutical. A need
exists, therefore, for a mammalian cell culture system
t hat has enhanced gl ycoprotein sialylation. Such a
system woul d i nprove the production of adequately
ensureStsedudldf 86d cEASIBRINGGHs &H ¥FeRN et fHarthaceldRA fEed Biists,
| NVENTI'ON [ 0004] Anong the various aspects of the
therefor %J@hﬁlWﬁ@'@ﬁ@eﬁiﬁWUEﬁ %Yﬁt@m thatbas enharcashayePROHRIN
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recomisioantaylycypretoims: si al i dase. The am no acid sequence of
t he non-cytopl asm c si alidase whose expression is
di srupted is selected fromthe group consisting of (a)
dentical to SEQ ID NO 2, and (b)
M?fm.* QﬁTHgUm'lﬂ%mmntl cal to SEQ I D NGO 4. [0005]
fRogdher aspewingothetvaeious \aspecisrofene aneatiorss thenerioisibn of a cell

. for, oduci a gl The thod coppri ses .
ine copRps BodlTyP et SuEbE0R Sl o' st CHEETENEB IR KLSSTated nucleic
acid se%'uléﬁ@é"’eﬂb&dilﬂg'dqnéh %Wo'plé‘s‘?rﬂ@rsiaﬁl'dﬁgedrrﬁb%ﬁg &?&Pé@é@é% of the
| east one chronosomally integrated nucleic acid

non- cym@mrn@(slamka@auvwww expiessions disripied iss¢ldated frqm@n@group

consiseREofal P Fag) APl SRR sECEit Mbientnd B uidfs sbour

80% idBAticd td SH@$MINOSGI al | dase whose expression is
disrupted in the cell is selected fromthe group

[995] st i ngAppthes psaect @fdbe inussiion SBRoMPasSES 8l MehodHor
produclr@ %@@opﬁggl&sﬁrﬁ%&:ﬂf eEorﬂ?ﬂé‘% ggﬁ"nglﬂBtdn@@éA?tcoac%Qequence

encodipg tvé dgsoprotéindh atexl dws?d)rwn@g disrgbted @xpreEsicn of at least one
ol ypepti de whose am no aci d sequence consists of SEQ.
chromqsg yzntqgo@w]m@d%lp ecihRAGveNcg Sheedingra pAR-CYIRRi#RM Grpialidase,

whereiggrl?éy’gg/gtéﬁg)zelﬂrhdsﬁ%@aggd %%M‘éh&n ?&bfilvéaﬂ)cé’gbﬁé’blé cfonglc__zl The

whose am no acid sequence consists o
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' des for a

the ceIII irs“{s,%P ted frg ’EHe group COI‘]SIS ng of (ae) at least about 95% identical to SEQ
ID NO:2, and (b) at least about 80% identical to SEQ ID NO:4.

[0006] A further aspect of the invention provides an isolated nucleic acid

encoding a polypeptide whose amino acid sequence consists of SEQ ID NO:2.

[0007] Still another aspect of the invention encompasses an isolated
nucleic acid encoding a polypeptide whose amino acid sequence consists of SEQ ID
NO:4.

[0008] Another alternate aspect of the invention provides for a purified
polypeptide whose the amino acid sequence consists of SEQ ID NO:2.

[0009] A further aspect of the invention encompasses a purified
polypeptide whose amino acid sequence consists of SEQ ID NO:4.



pol ypepti de whose the am no aci d sequence consists of
SEQ ID NG 2. [0009] A further aspect of the invention
weawonprsses a purified pol ypepti de whose am nRCEHUBH08/079695

sequence consists of SEQ ID NO 4.[001 0] O her aspects

and features of the invention are described in nore

bel ow. REFERENCE TO COLOR FI GURES [001 1] The

application file contains at | east one phot ograph

executed in color. Copies of this patent application

|08(3 at i othért dspeetand ReteisadTite YMJentiBe apé Aesessbdi more

t he fice upon request and paynent of the necessary
below.f ee. DESCRI PTI ON OF THE FI GURES [001 2] Figure 1

illustrates the sialidase activity of the proteins

encoded by the CHO Neul , Neu2, and Neu3 genes.
REFERENCETOLCOEOREIGURES activity in |lysates of cells

transfected wth expreSS| on constructs containing th

EQQJﬂlhg regfrbﬁ appliaian d@r?@ntaé%s ?‘h@?%@%pbeﬁo%@ﬂh éﬁ%%ed in
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providezhioy tred Olfficet U rGtdQuissidnd phlem2nt aﬁtthehimﬁésganye‘ee
Presented is the enzyne activity neasured in the
absence or presence of two concentrations of two

DESCRIFTIONCOF HHRIFIGFESNhi bitors in |ysates of cells
. transtected W th expression constructs containing the

¥di2hg r egFiguref1 Wuastialgsribe sjalidaag ariiyiyref tBe prefess encoded by

the CHEY Bel B8, BLNEDE e E5: ffpotlibary I cudEhE acily Nilkbtes of

cells tramsTEOREHIh éﬁ@@%lohrboW@trgbtstdéﬁté?hﬁ@thé%@ﬁng‘é@|on of each gene,
proteins are shown in green, a Iysosomal (Lys) marker

as Indlq:aste@r(@mnyﬁmpésdexrar@éS@nm%Huc mbrane (PM marker is

gﬁﬂ\gﬂel gx srfeg)ér)}mé§ é%tﬁgltﬁ% r% gt'kélogﬁ{ éﬁ‘i%@g%ﬁ@%mtems
encodedSbylmeSG&IO Neotl eNeepj aigd Ni8a3(genebA)Presetitedl |nge enzyme activity

Presented are the products anplified via RT-
measugrchia g abSENee BF P CgfAf &wo L@ﬁBEﬁ@tﬁ%\Wpr@fOféW@rﬂ'ﬁ%rﬁét Sidlidase

inhibitof%?@gtg?%g OZE:%% s RIcCRYRIith €kpreseiin E5ndre®ESRbind MR coding

region of each gene.

[0014] Figure 3 presents the subcellular locations of the Neu1, Neu2, and
Neu3 proteins. Presented are confocal fluorescence microscopy images in which the
FLAG-tagged Neu proteins are shown in green, a lysosomal (Lys) marker is shown in
red, and a plasma membrane (PM) marker is shown in blue.

[0015] Figure 4 illustrates knock down of the expression of the Neu1,
Neu2, and Neu3 mRNAs using small interfering RNA (siRNA) technology. Presented
are the products amplified via RT-PCR using gene specific primers after knockdown of
each gene with gene specific siRNAs (S1 — S5) or a control siRNA targeting an
unrelated GFP nucleic acid sequence (C). The expression of a control gene (beta-2
microglubulin, B2M) was not affected by the siRNAs.

[0016] Figure 5 illustrates knock down expression of (A) Neu1, (B) Neu2,
and (C) Neu3 mRNA using small interfering RNA (siRNA) technology. Presented are



unrel ated GFP nucleic acid sequence (C). The

expression of a control gene (beta-2 m crogl ubulin,
wh200p/04sr84 not affected by the si RNAs. [001 6] FCTHURM®OL079695

illustrates knock down expression of (A) Neul , (B)

Neu2, and (C) Neu3 nRNA using small interfering RNA

(si RNA) technol ogy. Presented arethe Q RT PCR results

showi ng the relative expressi on of each gene when

usi ng si RNAs specific for each Neu gene or a control

the Q-RT R¥R rés gt dHviag th@r@bweeesxm@@éueh ©f @aLH gepaUfEItusing siRNAs
(GFP). [001 7] Figure 6 illustrates the sialidase

Spelel%tiQﬁ&WhW@%Q@Pr@h praQngot 8IRNA targehing AnNsvielgtatknucleic acid
se uerfc%p( i on was knocked down using si RNAs. Presented is
g Sialidase activity in CHO-hlFN g cells in which

Eml’i] Neu gFRfuredsillasirgteseie stal\tdaééacﬂ\ﬁl‘}ﬁla @‘HoehIFNy cells in
ilenced, or all Neu genes were silenced. Al so shown
which N§U Qﬁéeﬁxﬁrﬁ’%W%tKﬁOPK%ﬂ fawasing @R%A%ef’r%sepm is the

smhdaéﬁ‘éﬁﬁﬁ’t{y% RO IeR rc‘éﬂ%ir? {WHidD et RQU@%h%?@'asasﬁé?fHeHO{wo Neu

argeting an unrel ated nu el ¢ “acl d sequenc
genes WeFdsilerjdza] oB}aII Neyugenes weteusitanaeds Adsabhewk iottie sleldase

e S i o FEA G Py B G
siRNA &r8elif§ aRURFelBiR ﬁ@ééicta%@géwhé}%et (@FF’E' ative

expression of each sialidase gene in the correspondi ng
[GOd@ked doﬁnglmeld Husikatgsstabhle k@Ddenwnoi’f (BHBenMFNBgNeu2, and

(©) NefiE riRNA bR T Liimo ol iR RadA s RBE cBnoftsly ypsented
are theFQRT PCR rédulistgndingisg tHeraatal expgrassisn @@Wﬁclﬁ)fslalldase gene in the
sialidase activity in CHO-hlIFN g cells usin

corresmr@g@{(@@cheg down 9"@1*&5@& calis Py r:@@troerldﬂele%l\M\mjls (non-target),

e S3hbis SR SRS B S R S oL ygnee

[E(Imlg‘}'l t y | Aigurets MUS@i@sth&eﬂ)I@thek d@\ﬁmdfamldta%e act|V|ty in
rised a control shRNA targeting an untel

CHO- hllﬁjgy ng§ lepg sOEdN e cBresenied-isghgialidase aﬁ:tlwtsoln(@tj@ hIFNy cells
in whlch%%ﬂ]ofgh%%fa%dgfé théé gﬁé@?, N?@i cfrENIéu oYY & dn‘ﬂlso shown
affecte en

sial'1 dase gene si cl ng. resent
is sialidzslel acgiwijy\ﬁr’ncémtrcej CHOHaABNy aadls [(noetaigey), WD) cc&nplrlsed a control

TG M BP0 h 2 o
g0 i al | fRRfreXEMBsiARY knat ABUFowdh WRUD afestdenPrkiafidase

down” or control (nontarget)
gene silencing. Presented is cell growth (i.e., viable cell density (VCD) and percent

viability) as a function of days in culture. Growth data are plotted for CHO-hIFNy cells in
which each sialidase gene (Neu1, Neu2, or Neu3) was knocked down or control (non-
target) CHO-hIFNy cells (which comprised a control shRNA targeting an unrelated
nucleic acid sequence).

[0021] Figure 10 illustrates that production of human interferon gamma
(hIFNy) was not affected by sialidase gene silencing. Plotted is the level of hIFNy
protein produced by CHO-hIFNy cells in which each sialidase gene (Neu1, Neu2, or
Neu3) was knocked down or control (non-target) CHO-hIFNy cells.



CHO hl FN g cells (which conprised a control shRNA
targeting an unrel ated nucleic acid sequence). [0021]
WO@ane280 il lustrates that production of hunmaPCT/US2008/079695

interferon gamma (hlFN g ) was not affected by

sialidase gene silencing. Plotted is the |evel of hlIFN

g protein produced by CHO-hlFN g cells in which each

si alidase gene (Neul , Neu2, or Neu3d) was knocked down

or control (non-target) CHO hlFN g cells.[0022] Figure
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the termnal sialic acid residue fromglycoproteins
5 ovary (CHO cells are
, i al i dase. The
[om%mt ors sfanaagegbpessmym@ymat rimoba e terflighladhiRnstia residue
characterized two additional sialidases in CHO cel
from gliyceproteins ggdgdyﬁg)lllp@sau@hjae@ hamstermvagyr(aCHO) cells are known to
8- aSS0C lated-sialjdase, cord

contairs Sy oSG SfAcBNE o D6 hLERBE: o iR HeEsag iysrliR rave isolated

and chélidotétiteRtwxadEaceh A Bididabes it BRI ewls/ i edenlsbs&tlal sialidase and
si al i dase genes, either alone, in conbi nation with

a plasraa grerabrage; agociaied siabtase | Hacoidingly, Hee eyeetaryantion provides

cell I|ne°t~,J @édhgﬁélﬁg Tg}ﬁ pro%régglo?l ﬁ}éofmpovb&ﬁ@i |H§ﬁﬂ%‘ﬁssél‘?dase genes,

I hg g I AS” 0 eres

either aﬂon@rm &Jongouudatwwwttle@aeh aitrn@laemrewﬁbmtuon withrthgeyesgasmic
gl ycopr ot ei ns produced 3%/] the nmethods of the invention
S'a|'da$ﬁav$h HER4eB @lsq rIavidesdnathoglstienprodicig Q)%CQRfOM'Eﬁs@f interest

using o‘é‘ilQ@Hﬁﬁllsng}I @@f@fﬂé@%gﬁ%%ﬁ%@‘%ﬁ%ﬂ 3ﬁ?é|ne SQIXF@@temS

produces bycthe shethbds jof ¢eimventiorehave inceeasethsiabeacidrcontent relative to
inose ARGUELER AHChE GlChAuRs BUEReE ENah M po! yPePt T 0@

() Non-cytoplasmic Sialidases

[0024] One aspect of the present invention encompasses an isolated
nucleic acid sequence encoding a polypeptide whose amino acid sequence consists of
SEQ ID NO:2. In general, the isolated nucleic acid sequence is at least about 80%
identical to SEQ ID NO:1. In some embodiments, isolated nucleic acid sequence may
be about 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or
99.5% identical to SEQ ID NO:1. In other embodiments, the isolated nucleic acid
sequence may consist essentially of SEQ ID NO:1. In these embodiments, there may
be additional extraneous nucleotides sequences flanking the 5’ end, 3’ end, or both
ends of the isolated nucleic acid sequence. The extraneous nucleotides sequences



SEQ ID NO 2. In general, the isolated nucleic acid

sequence is at |east about 80% identical to SEQID
WONN09/0492861 sonme enbodi ments, isol ated nucl ei ¢ BCT/tS2008/079695

sequence may be about 80, 8 1, 82, 83, 84, 85, 86, 87,

88, 89, 90, 9 1, 92, 93, 94, 95, 96, 97, 98, 99, or

99.5% identical to SEQID NO1 . In other enbodi nents,

the isolated nucleic acid sequence may consi st

essentially of SEQID NO1 . In these enbodi nents,

may bé ffe?s BBshpPie iRt éistrictibaleneidhlaleass elexvahe’itedesr cloning, linkers
sequences flanking the 5 end, 3" end, or both ends of

that are ﬁ@mmgm@w feuRNiapEs f@«f|am@@qat¢¢rténdmh@t@,rtdeé¢@wgnethods and
nucl

e el S SR BERUERSRSTRY DB Sr BRP e g consit o

SEQllj)N([lxers that are conplenentary to priners for

ification and/ or ot her detection nethods, and t
[Q&él I n sf\npihesErBeCtRfdbaimeamtion Qrﬂ\édi?%élﬁd%@at%@ﬂ%@@ acid

sequerf ShRMIED LOPRPIER IRIcte Ahingseid Sohifrios cdrdz or sFa 1D
NO:4. hugkreral atbedscﬁa@den@aeracmﬂsewwcpoﬂ; ;apmast dbouﬂﬁﬁ% identical to

sEQ IG5 Rlchd 1R Sme U Bpdres i seiss MR kel seRue se May be about 80,
81, 82, '@Ji%u 88088, @700@8 @9n90091 g0 o3EQ4! 65 N§3 7 o H9NEr 99.5%

mbodi nent, 1sol ated nucl’ei ¢ aci d sequence may be
|dent|caiﬁolﬁE@0D r$O13 B2othesemdodingents ghe |8C7Iat688nu<89|c g sequence
1,.92 9 94 7, Qr 99 I dent ca
may oqhistges B0l ShR IGMRR. shiBarrem@aiTRat, e ey Be
add.t.oﬁyréwaﬁeagsdmu%re@u@agge née Fdrikingerestdnd, Byend, Srdth ends of
D NO 3. In these enbodi ments, there may be additi onal
the 'SO@J&‘G au@@@samée@wncaﬁesm%q&@mws m%ﬁoh@&%wnceﬁdnay be
linkers %on?d?glngof%ﬁ%tlgn%ﬁ%n%letagg taggesqteg L|'8 abﬁlngchl’ﬂ(erg that are

extraneous nu quenc
compldmen’rfterystocmmermngmmmt:atum awoeotlwnuieltem@a métemiegend the like.

tes for cloning, |linkers that are conplenentary t
In still @P?ﬁﬁ?’@oﬂwe'&tﬁpihef'ﬁ@'&f@%ﬂu%k@/%ﬁ'd BB AR NEINBY (OPAISt Of SEQID
NO:3 net hods, and the like. In still other enbodi nents, the

“isol at ed nucl ei ¢ acid sequence nmay consist of SEQ ID
[028] [ 0028]fuhéuaspent ohfyeeiciventiont BeCOMpastasom purlfled

enconpasses .a purjfied pol ti 0 ,acj
polype ik BRERS aayne Boit s iesle 8T Beshipasi anonE T g8l to the
amino Q%%q@%hée %?SEQI‘HZ? NDH:2SERekdh 'N% Burilietep8iyBeplide has sialidase

purified polypeptide has sialidase
enzyme activity. In some embodiments, the amino acid sequence of the purified
polypeptide may be about 95, 96, 97, 98, 99, or 99.5% identical to the amino acid
sequence of SEQ ID NO:2. In other embodiments, the amino acid sequence of the
purified polypeptide may consist essentially of SEQ ID NO:2. In these embodiments,
there may be extraneous amino acid sequences flanking the amino-terminal end,
carboxyl-terminal end, or both ends of the purified polypeptide, wherein the biological
activity of the purified polypeptide is not altered. These extraneous amino acid
sequences may include, but are not limited to, an antibody epitope tag, such as a FLAG
tag, a myc tag, a 6xHis tag, an HA tag, a GST tag, a HSV tag, and the like. In a further

embodiment, the amino acid sequence of the purified polypeptide may consist of SEQ



enzynme activity. In sone enbodi nents, the amno acid

sequence of the purified polypeptide may be about 95,
wWO3099P28088, 99, or 99.5% i dentical to the am POI/EH81008/079695

sequence of SEQ ID NO 2. In other enbodi nents, the

am no acid sequence of the purified pol ypeptide may

consist essentially of SEQID NO 2. In these

enbodi ments, there may be extraneous anino acid

sequences flanking the am no-term nal end,

ID NO: Qaf'l'@@@dllyttﬁé Bolypeptds enedddPb SEWI$D Notzh(er Qtreld‘te@éolypeptlde)
e

gtlde V\herel n the biological activity of th
is Iocalgmd.tp.t @ IysosppEstof deculkaryolC eglt er ed. These extraneous

aci d t t -
R, 2 SREAYERET 2shBe, drgfie Hien B or Bl Blnl il dflpeptive
whose ta@@no @c@(ﬁbqhetmg may bt et a@oCﬁSS’O‘I/oagent&?cdﬁiﬁ/tHeaamlmémd
e like. In_a further enbodi nent, the am no

sequengbalcsied 1BrNORS vmrzl?rpm o8 %WEé}SWRP@“ﬁ‘ﬁJ‘a@o‘-H%'idﬁsecﬁnZyme
activity fPRA pibod LS, th drffionst eRbet FIRGRANGY pofffepie

may bé alsm%tcﬁﬁssB’IoBZaSﬁL&lHr&ﬁ)BBc:SZe&S&S 89, @029}, 9] 93, HnNABHSE, 97, 98,

99, or §8 Bl kel b 8 RS IReatedea Bt e dp atastsy
embodﬁﬁ@h{% BRYAMMRM MG %eq&@néeh&f A ﬂlﬁlfl@@'&lﬁ%ﬂ)‘ﬂlﬁ@‘?ﬁa?Eo%@

NO 4, wherein the purified polypeptid .
essent@ullxalonc &E&Qellbh@#e ladhesa embodnmeﬁﬁethemmmestramews amino

acid segblg[]{;e%ﬁanlgﬁﬁ u%g%?lﬁ;{ertgﬁr?alpur eod%(gp %%erpatéie%%ger %9&’1 ends of
the purlﬂeo%’oly@@ptlo%wh%'éemﬁﬁe blegiddl acﬂﬁltY of tr@p@r‘}ﬁeodﬁél%p@;ﬁlde is not

am no aci d sequence of NO. In ot
a"feredeﬁlﬂlﬁﬂ;ﬁ@ﬁ&a@eoﬂﬁ@r@ﬁ@ @@Ida%@weg@qamselr@fuqehbubarﬁ Retdignited to,

an ant B BB Rond fdHe 25 £FACIRE R s, oh 3R il ol gl @ o7

tag, a H8Yuegcawd tHealikd. nig 4 hethamentbdoemeht) athe antino acid sequence of the
.. carboxyl-termnal end, or both ends of the purifie
puriiec Gy pARRIITIaYGRB L R SFG) 17 BIS: PGy e phlypeplisie encoded by
[ I I T

SEQ I3 BF R eleKar Bl Bl TP locl 88 R e g et e iR g o
eukaryotic calh anti body epitope tag, such as a FLAG tag, a myc

tag, a 6xH s tag, an HA tag, a GST tag, a HSV tag, and

the like. In a further enbodi ment, the am no acid

(l) CeR EWG@nﬁ;néf?@ Dié'i’bf)te%dsi%?idé%@*ﬁ‘esﬁﬁyn consi st of
SEQ | Typically the polypeptide encoded by SEQ

[QDZIQD 2 (oAnatheelaapedt @dhe paysntios)orowdes call lineslin whichdhe
expresglo% Ot n@ans’rt) bAd en%og%nous chromosomally integrated nucleic acid
sequence encoding a non-cytoplasmic sialidase is disrupted, such that the cell line has
reduced sialidase enzyme activity. The cell lines may further comprise disrupted
expression of an endogenous, chromosomally integrated nucleic acid sequence
encoding a cytoplasmic sialidase.

[0029] In some embodiments, the cell line comprises disrupted expression
of at least one chromosomally integrated nucleic acid sequence encoding a non-
cytoplasmic sialidase, wherein the amino acid sequence of the sialidase is selected

from the group consisting of (a) at least about 95% identical to SEQ ID NO:2, and (b) at



eukaryotic cell. (I1) Cell Lines Conprising D srupted
Si al i dase Expression [0028] Another aspect of the

WO pooens928hn provi des cell lines in which the expCEES1008079695
of at |east one endogenous, chronosonally integrated
nucl ei ¢ acid sequence encodi ng a non-cytopl asm c
sialidase is disrupted, such that the cell Iine has
reduced si alidase enzyne activity. The cell |ines may
further conprise disrupted expression of an

least aBOGOEIA AénticaNfPSBEPIRNIY 4] It 88t @ flbOditdRits, tAEindn- cytoplasmlc
sequence encodi ng a cytoplasm c sialidase. [OO

sialidasgyyBoseriesarassians's digieptasl mayibecakio, 96596 X, L%?]L @4 99 5%
|dent|c§I)i§r§§’ 'IBr}\@fZ afn ér?oqﬁér 8&@8%5&&0 Cyr{-}é%tpg Sg%%@ts%ﬂdase whose

sequence encodrng a’' n

expresS|ba||$ dmaptewima%elcﬁnsubteemnmell}aof SECEBIE2. of atfbﬁher
sialidase is selected fromthe group consisting of

embodjpente ig NksHtorEIRIC $ididasa whasese@ressiaisdistpted H)ay consist
of SEC?‘@Oﬁng 0 Bter SABAHGRNE Fhe hBn: %g%d %rﬁ@ 348“0' eSHBse
enbo

ments, the non-cytoplasmi ase ose
expresebopriesiiﬁroplteblsmdy bemﬁwdSﬁa&1 B2, 83084, 85, 8®@7,88, 89890, 91, 92,

9 0
93, 94,335, S G208, 99, &7 5 B PRI 1ne, PRI diatil SaAUERSe of SEQ ID
NO:4. %Bﬁ%ﬁt@h%e'e?’n@écﬁmém QHe MRY- %ﬁh§ﬁll(9§§ﬁdﬁé€ﬂl\/h&fsé)éxﬁé%lon is

I'n a further enbodi ment, the non-cytoplasm c
dlsrUptsd @nawa@@slwﬁﬁenéalm efsSkanD NOw simptfw&efe@mb@dimmt toe non-

oytoplaSy iubEs & nboRe xbressiib R 4Rty mhbdeshi & SBR By NS4,
gﬁ)BOg 1, 8k sdie |t%ﬁat|d31@,, tH&SeelBlihe ﬁ]%a/ e cﬂ@rupﬁadlex&%ssmn of
4, 95 96, 97, 98, 99, or 99.5% identical to the

one nogrfyieplasmie siakifiases ec@’fe@apledhﬁ@wreworaﬁf Hie lypesareal sialidase

(i.e., refIRQ 1Dt1\|?9 I aﬂ?fé BRFASEHC AR ?rjwét% ttﬁ@afg,?éres]slogrz%the

expression is d ed iy c¢ohsi st ess

plasmd feBranelagsacitited sialidaye@el, rerted tSEQOIE NO4H) meyile
si al i dase whose expression is disrupted may consi st of
dlsruptg@an gthq@lt@rat[qy@me el 'Waytf‘@*’ﬁtq'%HQteq #preasien (of Reth non-
r Ydi
cytople.gfrﬁl E%‘ggggéioyﬁéetjg t%’é%&ﬁﬁéésc?@r;( gf tef%g? (‘rS]"éH?pél #ﬂf&a%%'ﬂ &., related
to SEQ B NEpApandiled p Iaama hemdorane-asav@dtedosiSic@skeRi.slorelptethip SEQ

0 MO ot B BB ARGt Vel e expression of the
[’@@@ﬂ D NO fh alf@fﬁaf@embodiments, the cell line may further comprise
disrupted of a chromosomally integrated nucleic acid sequence encoding a cytoplasmic

sialidase, the amino acid sequence of which may be at least about 85% identical to
SEQ ID NO:5. In some embodiments, the cytoplasmic sialidase whose expression is
disrupted may be about 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or
99.5% identical to the amino acid sequence of SEQ ID NO:5. In a further embodiment,
the cytoplasmic sialidase whose expression is disrupted may consist essentially of SEQ
ID NO:5. In yet another embodiment, the cytoplasmic sialidase whose expression is
disrupted may consist of SEQ ID NO:5.

[0032] In certain iterations, the cell line may have disrupted expression of
one non-cytoplasmic sialidase and the cytoplasmic sialidase. For example, the



di srupted. In other iterations, the cell |ine may have
di srupt ed expression of both noncytopl asm c
wae@biogases. That is, the expression of the | yROBEURMDS/079695
sialidase (i.e., related to SEQID NG 2) and the
pl asma nmenbr ane-associ ated sialidase (i.e., related to
SEQ ID NGO 4) may be both disrupted. [0031] In
alternate enbodi nents, the cell |line may further
conprise disrupted of a chronosomal ly integrated

expres8ietl (Fite AsodomanvRNgsse 10 dieliled t6 BEWIRND ) and the ck/toplasmlc
si alidase, the am no acid sequence of which nay

(i.e., refatad to SESUID BEVD) deant be disruRieSEA lemalived, the, ex@r@@s'on of the

L L R
cytopla8thic é(s., Eéléied% SER IDNO: 595na)96e d%?upt%& |19%ertain SBeb¥erations,
i dentical to the amno acid sequence o

the cel} lne;mey hewerdienpisdl PeMesSIPRGT Bt o P emop AT B SiRlGESes and the
|
cytoplaglfrﬂczg éﬁiﬂ%é%oﬂggﬂ %eg%ﬁdéﬁgélﬁer i rﬁ)@/ga%rﬁél §§ﬁd‘%¥é @k! Yelated to

SEQ I WA, a‘beipdamwnemlsmnmcmm siztidase (i®. dietatepteGEQ ID

NO:4 TP B RE e ToI ST S Eb T Nefia Bl ity be disrupted.

expressi on of one non-cytoplasm c sialidase and the
cytoplasm c sialidase. For exanple, theexpression of
(Decedlltypesnal sialidase (i.e., related to SEQID NO: 2)

B2 o upt LEGe AR Akpnurefs Rl Redaryie sPding of e

inventidh. 2SiRabRMYsk el fmeRkiefuag 6f ydstasfeh(ds Pichid phstbas ot 0
SEQ ID NO 4) and the cytoplasmic (i.e., related to SEQ

Saccharomyees rerriisiae; inpeetuelle dsuahas SFPels dtare Spodoptera frugiperda
or S2 del|§ Fdhl Wgsoﬁgoﬁﬁlahghgggf;gﬁ%ntrkae\ﬂg QhépHPﬁa%ens SHghas mouse,

expressi on asm ¢’ Si al'1 das

rat, hamgtepph@s-humasi @rlimdies or hlihain dcedls. tHheneplps ©$SU|¢HTbI©fcetI hires
_ | ysosonal sialidase g@e., related to SE g
'”C|Udeté@'”§§§§\@ﬁ‘sﬁ%rn%\fadﬁéc F&llgt B@n&ew Kidngy & ||“r@ transformed by

540 (11 PR ERD B AL, 0908 BB R s )
mousetsgptet ce09 §BY4);maekey kitiney celds (VI €6)c Affican/grelenbeonissydkidney
cells ({ERORY bR Grigel@ionalencel® HE e sievgels TMDCK)
buﬁalo$§?l¢\f@rc‘éﬂ¥QBRLQﬂ) H!Jﬁ'l'aﬁEfung eéquséj hunfHeiverTels Hep G2);
|'s from Spodopt era frugi perda
mouse mammary tumor ceIIs (MMT); rat hepatoma cells (HTC); HIH/3T3 cells, and TRI
cells. For an extensive list of mammalian cell lines, those of ordinary skill in the art may
refer to the American Type Culture Collection catalog (ATCC®, Mamassas, VA). In
general, the cells may be of a variety of cell types, e.g., fibroblast, myoblast, T or B cell,
macrophage, epithelial cell, and so forth. In preferred embodiments, the cells are of a
type that is widely used for the production of glycoproteins. In an exemplary
embodiment, the cells may be CHO cells. Numerous CHO cell lines, some of which
produce a glycoprotein of interest, are available from ATCC. Examples of CHO cells

that stably express a glycoprotein of interest include CHO-ICAM-1 cells, which produce



or S2 cells from Drosophila nel anogaster; plant cells;
and animal cells, such as nouse, rat, hanster,
wowkemsh primate, or human cells. Exanpl es oPCT/US2008/079695
suitable cell lines include Chinese hanster ovary
(CHO) cells, nonkey kidney CVI |ine transforned by
SV40 (COS7); human enbryoni c kidney |ine 293; baby
hanst er ki dney cells (BHK); nouse Sertoli cells (TM4);
nonkey kidney cells (CVI-76); African green nonkey
mtracehul@lﬂ@é!ll 86hésion WiRELUI8)1, aRdMBINOCKHIFKYCEIIsCAhBhNeEBuEE hUfan
(HELA) ; cani ne ki dney cell's (MDCK); buffalo rat liver
interferoBIgasNMBRL 3A) ; human lung cells (W 38); human |iver
cells (Hep &); nouse mammary tunor cells (MMI); rat
hepatoma cells (HTC); HIH 3T3 cells, and TRl cells.

(ls)rd@m@etjeé)qoresslomt of manmalian cell Ii nes, those
of ordinary skill in the art may refer to the America

BA¢] cul t ulegengrpb e 66l B%@%Pﬁ@e('ﬂmmha%mé@ﬁg Slalldase
expres¥r8}1 'I*Hé &gﬂ@é?bgrﬁi{}fbé ehdrg t'éﬁyatl%%veflal @lﬁé@éh@%tfépé’fduﬁﬁb lyene

obI ast
expresmmr dimag(ampé@l thlaeDNAIseqebhce andoding ftto tslaalldbsse polypeptide may

pe altefiuit (es finegon oBeasenave AU (HFTUN) gk GOUReRN N, 8

functloﬁéledﬂ?il@édlgggﬁoﬁét"@%e Wﬂ@rr?a?ivbﬁl EWé’rTFP@\l% Bt lakered (or

umer ous i nes, some of which produce a
degradgny suph btaditne pblypaptideist notanadevaredused |evemoAtreopolypeptide
anples of CHO cells that stably express a
are ma Pycoprotein of interest include CHO I CAM1 cells,
whi ch producei ntracel lul ar cell adhesion nolecule-1
and C}K}hIFN g cells, which produce human interferon
upt ed expression [0034] In general, the

@35 A nesSﬂFH%E@ e5< P’e%@d r%ng%\ébdlgrglg't}é:cﬂ]?lﬁé%g{ Igﬁlielnterference

SSI on e exp essi on rsrupte sever a

(RNAl)Ctlg‘efnetmtinmbwexp*@ssng dfenargatmRBIN ontrafsyripex ThpIRNAI agent
he DNA sequence encodi ng the sialidase pol épeptl de
may 'eﬁ‘é}O 6@a¥ﬁ9%98$%i%9ﬁtttfﬁtsq ighchitemativelysiiefgA aggnt may prevent

or disrdgTENLIARAL 1ORIERLRA ot AxbunighaRal pol ypept i de)

not nat1vely, may be altered
[GfX36¢egr adbd?.omacemnh)dfchmehtae tipe RN/s Egené may e smadentarfering

RNA (s{ilﬁﬁlgﬁf gﬁn lggé/%rla a S|Rtl\n£ cgmp)rllgeeéJ : Iéjloub"fleIr gtranged RNR molecule that
ranges from about 15 to about 29 nucleotides in length. The siRNA may be about 16-
18, 17-19, 21-23, 24-27, or 27-29 nucleotides in length. In a preferred embodiment, the
siRNA may be about 21 nucleotides in length. The siRNA may optionally further
comprise one or two single-stranded overhangs, e.g., a 3’ overhang on one or both
ends. The siRNA may be formed from two RNA molecules that hybridize together or,
alternatively, may be generated from a short hairpin RNA (shRNA) (see below). In
some embodiments, the two strands of the siRNA may be completely complementary,
such that no mismatches or bulges exist in the duplex formed between the two
sequences. In other embodiments, the two strands of the siRNA may be substantially
complementary, such that one or more mismatches and/or bulges may exist in the
duplex formed between the two sequences. In certain embodiments, one or both of the
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[ 0035] Sialidase expression nmay be di srupted using an

RNA i nterference (RNAI ) agent that inhibits expression
w@toogosrsget nRNA or transcript. The RNAI ageneCHH§2008/079695

| ead to cl eavage of the target transcript.

Al ternatively, the RNAI agent nmay prevent or disrupt

translation of the target transcript into a protein.

[0036] In some enbodi ments, the RNAI agent may be a

short interfering RNA (si RNA). In general, a siRNA

5 end<OMBEISTIRRAIMEP Hal e =S Hc%:gﬂa\%f’e e BidImBENERRLS one or
from about 159to abo%t 9 nugilpégmdes in length. The

both of¢heAenely may lask a:phosphate groppi dn ofher-ergbodimers, ase or both of

e

both ofltRe @ Bndd heaysiaBRia h;myomtglr@nml l'y further conprise one
or two singl e-stranded over hangs over hang

B03dhe or rsteanglsof the SiRINANY %m‘sﬁ@fer'&dnt@'dasflithaf‘mnse
strand”?}\lf‘gmeeé’d'ﬁ ﬁﬁﬂdegﬂjﬁér‘ﬁbﬁhétg%ﬂ?zres%l the target F;[Irannscrlpt. In

rnative e generate roma s ort
preferréib\len(txdeNems( ﬁwalbmem)a sttamdsafitee srRNAllrrmylbe coh’qﬂetkairyo

d f th | et el
compleZiEBtRtth Ay Bt BRdaast TRURGHY. 51 PHORRS (adH tget
transcrf&%ﬂ%u?ﬁts\ﬂﬁﬁ@ rﬁlgﬁlaEd@@orS&Qgér&ﬁéﬁa thige@tdbn b)?tvxk/)een about 15 and

0|rrents the two stran the si R
about &beclaatld%a llnyeng)hhppm’fembw gt legaicto nbeleotitkes by lengihe and more

prefergp Sﬂn@t W?%@E‘ﬂ/"%ﬁgg?ﬁe'éé‘gﬁﬁn@e%tﬁei ﬁmPQB{"%%g & antisense
strand mﬁw@ g@b‘étént@@&:&ﬁplbﬁi&ht@ﬁl tb hie& targBeligegidn, tilee, O more

may have a phosphate (_:{rou while in other enbodi ments
mlsma@ngs(andmtbulgﬂzs [n@é! aistdm éfe duplex denrned py g Ralisengedsifand and
e tordd PHRECGE TRIBLATL RS2 el I erbif Soq RGBS e trge

transcrqjtbcrcthbeemifskmn@ thog ahcird fa)ﬁll“ehantﬁ pregmnwargcbrﬁhk]saand/or
hy droxry qe%roug.%%OOB@ One strand of the si RNA, which
commaergial g¢lyiGesdhabdesion g N%ﬁﬂ“?rstél’%eét@tnﬁﬁﬁ%t’s il ewg@ryexample

is the r@éé&t%disNA{‘Bb&gﬁ% &étmhgnéhgéﬁ‘dsz Reori %@aﬁlBeWA) and

rget transcr n pr ferred I Ments,
MISSI@N?lSﬁNAe(ngaMdmxfh tSteLauiNAQyayl Heaes@bhﬁpmyebe_/enzymatlcally

synineg 288 i RrorRg Heseads el BOrRrigences BHEEH bRt nalematively,
the &RNAUSH?/ s éﬁ@hR:BII@%yr‘ﬁ’t%bgi%ee\{ﬁ‘ingaoﬁg'{‘irﬂl%tedhag's‘?ﬂtl'%ﬁé"fé%ﬂn|ques

about “15 and about” 29 nucl eotides in | engt
that argwelldnapinyindbe lagtast 16 nucl eotides in Iengt h, and nore

[0038] In other embodiments, the RNAi agent may be a short hairpin RNA
(shRNA). In general, a shRNA is an RNA molecule comprising at least two
complementary portions that are hybridized or are capable of hybridizing to form a
double-stranded structure sufficiently long to mediate RNA interference (as described
above), and at least one single-stranded portion that forms a loop connecting the
regions of the shRNA that form the duplex. The structure may also be called a stem-
loop structure, with the stem being the duplex portion. In some embodiments, the
duplex portion of the structure may be completely complementary, such that no
mismatches or bulges exist in the duplex region of the shRNA. In other embodiments,
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preferably about 18-20 nucleotides in length. In other

enbodi nents, the antisense strand nay be substantially
waeomplenehtary to the target region, i.e., onePCFURWOE079695

m smat ches and/ or bul ges may exist in the dupl ex

formed by the antisense strand and the target

transcript. Typically, siRNAs are targeted to exonic

sequences of the target transcript. Those of skill in

the art are famliar with prograns, algorithnms, and/or

the duleRPBFNAdf the sHueRFe ) bé%ﬁbﬁt@nﬁalﬁl\@&nb@mérﬂégﬁbuch that one
transcripts. An exenplary exanple i's the Rosetta si RNA

or moreayspatcRegand embylges atayexisighdhedltplex patken Bf heashRRMA. The
loop of}@%} s?r[ll tu ﬁ%@%@nﬁé&gﬁz@ @aﬁ@gﬁoﬁﬁl@g dé%;s |r21e%1r§tﬁ preferably

from abtbtltmototé?cbdllﬁ 1l®e§tfmfﬂu\|0©|oltld&@m/\lengm tdmlsmorﬁ prféfeﬁablyl ﬂﬂom about 6
Al ternatively,

to abo@ﬁ]wétgq')ti@qf indengthe| ThgolRgenaay p@éo@ﬁ‘i' ﬁé@itﬁerttééiﬁ’lpﬁ gegnd of
the reg'iedl]lﬁfhg?fsecd}ﬁbll ”ﬁﬂé\&&,bqg% Eﬁr{g@ﬁgﬁln%e ﬂs%:)meo rtftfsrense e patjon of

I ment's airp
the shRNARNA). I n general, a shRNA is an RNA nol ecul e

i Si 1t | t t , )
R b 1 7o s BRA RS CHBET 6STPTRG B e3P 6 e prord end.
The op@\@HQI‘ Srerhamd ARf 158 froft éﬁ&tﬁ%%b‘dtﬁ%‘ MJdl&ﬂﬂietSQn tRL &d more

interference (as described above), and | eas
prefere@hefrgﬁnr@bcnﬁgttpaamm 1§muden’q|dleaam Iefngﬂms Irasd)mepambodiments, the
h connect | n% 1t he re i ons Be ShRNA tFat f0é Mﬁe bout 5 U
overnagg siray coy gsEPpad here re% UGS a9 DEFGE, 48PUH §pg abou

residues. r MEomi& embddiméne ﬁieemém HhERBRNR ey PeFd & Phospiate

sone enbodi ments, the duplex portion of the structure
group, Méyiete Oﬂlﬁﬁﬁrédelme@éﬁﬂblﬁéﬁtémtaH? ot@@&mbﬂ@rmerms the 3" end of the

shRNA"rlnamtaQ/FeaS%ﬁ{oQM e(ﬁgﬁp %hl % it'o éé%%#@xh@égeg ﬁ Qtf Ihgeeneral

shRNAStaregirocessaayintecsiRINIS @Wth%d%e@mbamﬁ RNAI miammery Thus,
that one or nore_m smatches and/or bul ges mag exist In
ShRNASr?e,redaygwﬁob%@ﬁSIBNP@rartqqéresﬂpa\iarly Tsﬁ@alplgdtﬁ Iranl F'Hg expression of a

target FKERE I YRR AR oRuloh Y SRR, e ffSence

portionmjdheehRd@s) |Tr1ndser0jtslklll inride m:traire;iarem!alra\bﬂrMhéraymlaueLresources
(as deliedpBAVeRToE & GrSheng svbhess il aliRNAS A% ”aﬁa?ﬁ%%amp'e s

MISSIOR® GRARIN ATENEMaYAldRichfle target transcript (i.e., the
antisense portion of the shRNA).
[0040] n still other embodiments, the RNAi agent may be an RNAI

expression vector. Typically, an RNAi expression vector may be used for intracellular
(in vivo) synthesis of RNAi agents, such as siRNAs or shRNAs. In one embodiment,
two separate, complementary siRNA strands may be transcribed using a single vector
containing two promoters, each of which directs transcription of a single siRNA strand
(i.e., each promoter is operably linked to a template for the siRNA so that transcription
may occur). The two promoters may be in the same orientation, in which case each is
operably linked to a template for one of the complementary siRNA strands.
Alternatively, the two promoters may be in opposite orientations, flanking a single
template so that transcription for the promoters results in synthesis of two
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[0039] The shRNA may further conprise an overhang on

the 5° or 3" end. The optional overhang may be from
W@Rwan49284 0 about 20 nucl eotides in | ength, anBICTORM08/079695

preferably fromabout 2 to about 15 nucleotides in

l ength. I n sonme enbodi nents, the overhang may conpri se

one or nore U residues, e.g., between about 1 and

about 5 U residues. In sone enbodinents, the 5 end of

the shRNA may have a phosphate group, while in other

complePRERE HTSIRINA bfrai®@. MoAnoth8r &inBBHINeEHROHERNIAS exbiR@sidn vector
end of the shRNA may have a hydr oxyl while it

may cast#iera pieeRiEftheat girives tfapsefdntlonlcvf eg@ﬁ@%alRNﬁstWI&ae@ﬂprlsmg

two co@@%‘iﬁ ?ﬁ/ +é#|1c9nss' E@méyth%'?r%n g #ﬂél{f ar Rglﬁ'd

momqsl m | aThyse apgkill i thie annmulbappr@guaee(maissuscmef@fratae for siRNA
get transcript that is conpl enentar portion

and ShBiNA ﬂ@e%tﬁme(moeuced %V’Hﬂﬁ’i%@ﬁstéa"ﬁé:f'PE/% ogfnqrﬁéhan one
transcrﬁﬂlghwl‘)mt T@gﬁ@raﬂ spELLki hg l'éﬁ tsﬁ}gr’rf'%ﬁérs éfﬁz%g\%)kllr?%tr/)’i‘\)?]\;b expression

e avail abler urce etalle
of the aresogmoas diRiyADN ela RN Aofrassdrighion u@mtsernayrbba}rgmetaerpﬁd)reRNA

polymesgs 1 BBl 166Han HaldT RAolRgerUcRAs HE Si RRfarolers, do not

reqwreeé@fa%ﬁﬁg %bl){%b%}erﬂ—é/rﬂé Gy theat?a%%'bea*% RAShAA thus, are
be used for intracellular (in Vivo)

preferrewn h@ﬁalg ezﬁmbcmmen@em@hesembodgnentahp@rmte@fmwl llimay be

used gt HEPaonorheRot P adeiurRAY SIhdrhsttiphon units. 1n
some erbddhTEntg tisehe RpeBRitEESI-spasic, & indlidible Pdl ¢|q§r@moters may be
transcription of a single siRNA strand (i.e., each

used. prormter is operably linked to a tenplate for the

A or<: A BlEPEFpl BRI BIARBE lor e Byt iRsisiot siRNA or

shRNAcraa¢ beaerodused psingdtandardkedormbirant &NA aiethddy andénsefted into
the conpl enentary si RNA strands, Alternatively, the
any of @\mdg r\/@ﬁgtyequl nbgemﬁrsow;%qlq g)r@%pgpﬁsaqr; Wkaryotlc cells.

Gu.dar{c'ﬁgrﬂgy B8 fBuRd ﬂgb%rrbﬁfflﬁk%éolé% M}ﬂécdléﬂtﬂayggpnfﬁﬁﬂbépét al., John

onoters results 1 n synthesis o enment ar
Wiley &.BBNA, Newarark, 2003 pordVblecukEmiddiningnA, LatioeatBNAManual (Sambrook

s s RSB SR ARSI A Pl R kel . Trose

of skill frP!Hé' m&bado%réégté?fh%t vEHBIs Hé?ftcdrﬁlﬁlsfef é’dbﬁﬁérﬁéﬂreélﬂéf&y
hose of skill “in the art w |

sequem@r(ecg ateemmﬁtpmaequgnpe etfmsiiail@aﬂ oon@@lm&quence etc.), as well
selectable marker sequences. DNA plasmids are known in the art, including those
based on pBR322, PUC, and so forth. Since many expression vectors already contain
a suitable promoter or promoters, it may be only necessary to insert the nucleic acid
sequence that encodes the RNAI agent of interest at an appropriate location with
respect to the promoter(s). Viral vectors may also be used to provide intracellular
expression of RNAi agents. Suitable viral vectors include retroviral vectors, lentiviral
vectors, adenoviral vectors, adeno-associated virus vectors, herpes virus vectors, and

so forth. In preferred embodiment, the RNAIi expression vector is a ShRNA lentiviral-
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and shRNA agents to be produced in vivo via the
transcription of nore than one transcription unit.
wW@Rwen#2By speaki ng, the pronoters utilized toPdi/D8N8/079695
in vivo expression of the one or nore si RNA or shRNA
transcription units may be pronoters for RNA
polynerase |1l (Pol 11l1). Certain Pol IIl pronoters,
such as U6 or H1 pronoters, do not require c/s-acting
regul atory elenents within the transcribed region, and
based V&&ter oI tipit @ RIicld, suchcas it PrevidedimenssIoN A TRASFRNA
enbodi nents, pronoters for Pol Il nay be used to drive
prOdUCEﬁ(b‘i'@@@rUﬁI”@h)the one or nore si RNA or shRNA
cript i t -
E | ssie- spegﬁgi%i\,l'&'ca;q%r{tg Beg@? ;%[}?E)gérjésl% u%“B\’Semﬁ&bel |ptroduced

into th@é@lnmlﬁgméthwdbweu%?@wr{ 0HBse Af shingt thecartt Gtidance may be
rovides a tenplate for the synthesis of si RNA or

found B ifrabRRS! He ﬁypaaje&@amﬁm@ usiels 8P MfREITIe Dlsome
embod&fﬁ%@gdﬁe@ﬂﬁh BRSS! 05 viaetfor/ ?rfdféé/ s@bly integrated

Fent vectors suita exp AT
into theegé&raoryetaf the eéll $ucm1haﬂamaledaueye>tp3eesﬁmnnds disrupded emér subsequent
Prot.ocols in Ml ecul ar Biology (Ausubel et al., John
cell 9eRgRlgN® Sons, New York, 2003) or Mol ecul ar O oning: A
Laboratory l\/hnual (Sarrbr ook & Russell, Cold Spring
Har bor Press, Cold Spring Harbor, NY, 3rd edition,

gd@eny targeiioge of skill in the art also appreciate
@3&&\42220 %Ot&e¥ec rrﬂéﬁ aﬁgé‘té’%i%greg leJWQat I%itgﬁ%niwes may

be used 0 diRLpsSaliRiRetexRbssion abthavehvel Gahegeabhfic MNAeAccordingly,
sequences. DNA plasmids are known in the art,

these tpghnigdes ravHes esedirdelgte pBRYIEX asidceasrace, _cd&'@lietfhportlon ofa
nUC|eICSé(p§§8ﬁH&’¥C Wrrﬁﬁgd&%pé/ogﬁt;rﬁ[éfast%h%ﬁﬁ%e ﬁ@&éﬁz' z{bi("f’sequence, such
, y be only

onot

that norfenetisreal préduct nssr be hizzien uel ariecerabodinsemLitiearudidiatacid
encodes the RNAi agent of interest at an ap ro riate
sequencscagy & targaied by 6‘@6@(3'980‘%%9%6@@"( g§|ng chniques of

Capectff ER[1 92787 h%%@dg%ﬁgsérﬂ §ﬁ|:’eegﬁﬁgc ’\\/l?? Afc%%'éél'tféA 91:3612-

ression of vectors
3615, 19934|)udireothﬁrremnboch|memts:ttlme sucleanadid iseglenex tayhe targeted using a
i rus ecto

Cre-lox s 53oes e ES b BRUST SHRe g SdPaHe! e sPerderagombination

systerrﬁ@PQQhé‘f@t@ttherteB? BN6h réxdhBmation sySiehfy adeScomRMNly available,
entiviral based vector or lentiviral particle, such as

and addiienapgwidadesimay g BSINONNrAusTRE! ehdNEupradlcstdl another
embodﬁérgtr,rﬁiéa‘bgﬁé. Fn@y be targeted using zinc finger nuclease (ZFN)-mediated
gene targeting (Sangamo Biosciences, Richmond, CA). Briefly, ZFNs are synthetic
proteins comprising an engineered zinc finger DNA-binding domain fused to the
cleavage domain of the Fokl restriction endonuclease. ZFNs may be used to induce
double-stranded breaks in specific DNA sequences and thereby promote site-specific
homologous recombination and targeted manipulation of genomic sequences. ZFNs

may be engineered to target any DNA sequence of interest.
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[0043] The RNAI agents or RNAI expression vectors nay
be introduced into the cell using nethods well known

W@ 0vkeees of skill in the art. Guidance may bePEDUBZHOS/O79695
Ausubel et al., supra or Sanmbrook & Russell, supra,
for exanple. In sonme enbodi nents, the RNAI expression
vector, e.g., a viral vector, may be stably integrated
into the genone of the cell, such that sialidase
expression is disrupted over subsequent cel

geNeeabieng distibred exprdsdidiet i ng [ 0044] | n ot her
enbodi ment s, honol ogous reconbi nati on technj ques

E%M@éed t o Tae SNt ans aeneltargetng maskodsmdescrided ab&)@l will

I T

decreased slabidasé eazymeleﬁjtlmty’swAdc@elmgmcthe cells it g@r@bre&y hevmeduced
ations in the nucleic acid sequence, such

levels QfLﬁh%'tq%ﬁa{T‘ b%arafé/pr F)j0Bee Reiein. 1A Witk Varigly @ MPOCW kgown in

the art P o L R TR Yoo ORI SRRty Non-

limiting22xaA18s QBR,NAEth)ctlandn@hodh||r&mc(é'-’rewermtrianmmﬁiaﬁ:PCR reverse

USA 9 1 . 994 I th
ranscripiesebenlptve Bt ueia st E e TuBTIgat P e grethods,

branched INARRSE dtioh tb@ﬁﬁcﬂ@@.@@t N@ﬂhébf%l%fﬂnga aht FPTUE%Bse protection
Site-specific reconbrnation system “or variants

assayst Mor-dMmitirguexamelesdipneteirodetegtior methods m@mwrw‘eatery blotting,

ELISA R§Shysa ngoBR ntEih04s s PR tin T iR bf the probes
used irl fheseeREedtdY) &al/8 SRSrept Uf Rehlidhs6 mMady1es HettidtdE8idgly or all
nmedi at ed Lgene targeting (Sag)?am) Bi osci ences,

three n&&kh@rﬂﬁtﬁc’f@ﬁwm tar@pwly Fregardiess mehé@e@ﬂ@woh@wwer, a

- hi i
decreaggrﬁ)meS Bgle%@rﬂ%ﬁgﬁ ﬁ%g/vtgég Qg 6@&% %@aﬂgg :?rge levels (of
mRNArae@tcrrl proteim) inredesiLwltie dtseuptébNdal i e exprsssibrt to thodedie an

oubl e-stranded breaks in specific DNA sequences and

U”treatteﬁée@bf retesaBly dhe deetegsedn ﬁi%‘dﬁéﬁﬁxgﬁi%@} eeyidimadesrease in
sisica g RS TILB LR (08, PGB oAty SBAF e S50, in e
mediurn i ehect tr(emellsmemultugedjlosl’aom eBiatidpse earyme[dditiy may be

measque pswl}lgAl a \?anrletygop siali élasqeegésna%/s?tor\}v%d% tﬁgsa(l:’t“ oerdex%?nple sialidase

activity may be measured using the assay described in Example 2.

[0046] In some embodiments, the levels of sialidase mMRNA(s) may be
reduced by at least 2-fold, at least 5-fold, at least 10-fold, at least 100-fold, at least
1000-fold, or at least 10,000-fold relative to those of untreated cells. In other
embodiments, the amount of sialidase protein(s) may be reduced by at least 2-fold, at
least 5-fold, at lest 10-fold, at least 100-fold, at least 1000-fold, or at least 10,000-fold
relative to that of untreated cells. Furthermore, sialidase enzyme activity may be
decreased by between 20% and 50%, between 50% and 60%, between 60% and 70%,
between 70% and 80%, between 80% and 90%, or between 90% and 100% of the

value in untreated cells.
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generally lead to decreased expression of the
si al i dase gene(s) and, consequently, decreased
wae@biogase enzynme activity. Accordingly, the cRCT/ES408/079695

general ly have reduced | evel s of sialidase nRNA and/ or
sialidase protein. A wde variety of nmethods known in

the art nmay be used to neasure nRNA | evels, protein

| evel s, or enzynme activity. Nonlimting exanples of

RNA det ecti on nmethods include reverse transcri ptase

&g%refm@a%ﬁ,w@.mﬂspt ase quantitative PCR nucleic
acid mcroarray bri di zati on- based net hods,

K104t hed Dﬁﬁﬁféabébttgéﬁieﬂ dpasonsyisig dispmiedsiglidase expression is

| . it
derive et CHQPIR HBY 108 BRI SR ehE R RIS T N8 <qules®
disruptbd @xbrmjorﬁbﬂ tha mmﬁe coasting MSEQTHDI NS dyisanother

he specificity of the probes used in

De d
embod{rﬂglgtgtf{:éagﬁ P%lh“%§9'9‘§”3@%1@|’$r¥9tﬁg expragsign abike sialdase
consst‘?jd’g{ml SCSER B RY)-Y. ET st énéthé?@gﬁ%ﬁ rP@ntdﬁjfeeéF@cell line comprises
faneou eq

sly. ardless o e spécifici
disruptbdseperssian dfethemmalseslcba&bengbf SEQa[p)Nﬂsﬂlemd $EQ IBeNO:4. In

db he | |
a furth e Reim e, oo it e pprivea distubied xa oapnadie
sialidades ESHEISiNgbASEAND 4G 2EnG GHQ IPND & 3Rl et BRBtHER enfssiment,

in S|aI|dase expression results in a decrease in
the CH§) e¢ll mgor@nzge@d@cwwtedte)(pressmeoﬁ@el&;al(okasgs consisting of SEQ ID

NO:4 qlmssz)%ﬁt ﬁ)bﬁl@'e? e& i \Gt rnpt%s%gp'd@‘%%rﬂe neghﬁngélgline comprises

dlsruptéﬂékﬁﬁas%fdri of thig srmwal@@s @@a@@ﬁ@gi ofl SEQYIRNGDI sEm m NO:4, and
si al  dase assays known in the art. For exanp

SEQ I3 N&D-Pd d¥eTesablyy siplidang exreneias is disruripdyia Rémg{ssay
described in Exanple 2 . [0046] In sone enbodi nents,
the |l evels of sialidase nRNA(s) nay be reduced by at

(ll) Métkeds far Pebducing GRaDprotdins WithtEntearsded Sidiplationat
I east 100-fold, at |east 1000-fold, or at |east
Q94800- ol il anathey @spect:gidbe inentinn psayidas aanetod, far

produchiehs b1yRBBRACERericihy oAfiRhERq SplyRif. HASferREA iefndlhoo
comprlsesexm@ssmlgoa natlelcessd séqoeriad encating ﬂrusglyamotélnlodjnterest ina
cell copripion FlPpiee $xEssion o phlsdist Bfie piveleic oo diseURAGS sBcoding a
non- cyﬂﬁf‘lés@ﬁ@%‘i’al@és@e@m@ﬁﬁn Ay RREpRAM dPSGM&Qﬁb%M SAd X

tween 60% and 70% between 70% and 80% between 80%
lncreawdolslela%tlom Ib ethareamioodisrends, 1oe welb furthes comprises disrupted

expression of a nucleic acid encoding a cytoplasmic sialidase. Sialidase-disrupted cells
suitable for use in the method of the invention are described above in Section ().
[0049] The glycoprotein produced by a cell with disrupted sialidase
expression generally will have higher levels of sialylation than a glycoprotein produced
by a control cell in which the expression of a sialidase has not been altered (e.g., the
parental cells from which the sialidase-disrupted cells are derived). The sialylation of
the glycoprotein produced by the cell with disrupted sialidase(s) expression may at least
about 10% greater than that of a glycoprotein produced by a control cell. In some
embodiments, the sialylation of the glycoprotein produced by the cell with disrupted
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value in untreated cells.(c) preferred enbodi nents

[0047] Preferably, the cell line conprising disrupted
wae@biogase expression is derived froma CHO cePCT/UB2088/079695

In one enbodi nent, the CHO cell line conprises

di srupted expression of the sialidase consisting of

SEQ ID NO 2. In another enbodinent, the CHO cell I|ine

conprises disrupted expression of the sialidase

consisting of SEQID NO 4. In still another

sialidagaRstessiBh. mayab&iiQ ¢eld, 301 ne, 5040,i792 80406 10U, e1<$o 200 250,
expression of the sialli dases consi sti ng of SEQ’I

300, 3%@1&0QE®50[DH\@01% graater than Wat oéatgtynapseiein pw@uep{obb&eqqntrol cell.

In othe# 8 %tﬂﬂg Ofnsesgaﬂ%ﬁwéﬁég cfé@é@?ﬁ %ﬁggef h? tﬁ?@élﬁnth

dlsruptadj@iaflllebse@iprtm maly/ e rbke treinl abou1!600%’rgl‘eeﬁersthan that of a
di srupted expression of the sialidases consisting of

9|y00p@§3"|9§3@|@@¢ Byna 0oertol eeINO 5. I n another alternate
t
Q0308 o1 on oo iR ST Sifirients, e SRTBAse Bl BL4Rl e for
produchg the giﬁt@nrﬁtMy arebdSEQPrEsNbeyyly¢oprdrimbf nterest. For
MUSPIE AT O AT N
encodif) &he/ P@Ebﬁ%téﬁ%%}es@n& 0 tr%gglirﬂﬁﬁe 6?9%3éeIPfAltté‘rﬂatlvely, the

| nv.en I on rovi des a neth roduci ng
glycoprgitqocmay)beuam emgenoss iy tembelhard tfm aclyllwquence encoding the

alycon P Bt DaVE BOh S g TeWeTeH TEo Aot arhoeRe dliaF Bl A3

mentiofe€ @bbvé mébﬁom(ﬂl)@é)sfhé@é%% eBneSSiafy a%n@tmelcéﬂfﬁhe@mat
nucl ei ¢ acid sequence_encod |n&ba non- cytop asm

express iexpgeaeLs ghirepeieing hEOQ Exadp e ﬁ”‘t@ &elidieg, @l]'q RE-Ny, stably
expresg% hﬁr’rﬁﬂﬁp engfeh @S%ﬁé alylation. In other enbodinments,
er

conpri ses disrupted expression of a

[0051¢i ¢ aclrdotbiee edibogliraents! 0 sialidasesdighuples eell used for
Si al 1 dase-di srupted cells suitable for use in the
producig the Sliorraiein MAYMQtSPERSS BedyGansatelbel/Bierasisdptsush

mstanc%%' the rﬂ&@ég]acﬂ@e(gléﬁc%%r@o%i ggﬂg@ﬁf)@(n B ‘?1?(%1 sWirkl be

rupted sialldase expressi ave
introdubed Imio theelidasé- dsara;btysbaielloﬁl'hehramlaicgzic}ctsmmrmerencodlng the

a contr e ex si on

alycopBiSN i itet oy B o tearp b itq e genarig of i fidase-
dlsrupt68|deﬁ Nt@mé‘!ﬂbﬁh nbbl%lcséélb's@aﬁén@é ehedMiRg tsehlyeopFdiein of interest

derived). The sialylation of
may be transiently introduced in the sialidase-disrupted. Stated another way, the
nucleic acid sequence encoding the glycoprotein of interest may be extrachromosomal.
Those of skill in the art are familiar with suitable vectors and methods of introducing
nucleic acids into cells. Furthermore, guidance may be found in Ausubel et al., supra or
Sambrook & Russell, supra.

[0052] Examples of glycoproteins that may be produced by the sialidase-
disrupted cells include growth factors, growth factor receptors, cytokines, interleukins
and other immune system proteins, interferons, erythropoietin, integrins, addressins,
selectins, homing receptors, T cell receptors, immunoglobulins, monoclonal antibodies,

soluble major histocompatibility complex antigens, enzymes (e.g., tissue plasminogen
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the gl ycoprotein produced by the cell with disrupted
si alidase(s) expression may at |east about 10% greater
wo ban/os2sd of a gl ycoprotein produced by a conk€DUS2008/079695

cell. In some enbodi nents, the sialylation of the

gl ycoprotein produced by the cell with

di srupt edsi al i dase expressi on may about 10, 20, 30,

40, 50, 60, 70, 80, 90, 100, 150, 200, 250, 300, 350,

400, 450, or 500%greater than that of a glycoprotein
activatér, @%P@Rn@éec enbledlersiadibsyritRetd bedegrabatidTBn: imes, r&ermdogemc

S|aly ation of the glycoprotein produced by the cel
enzymes.tinaness pposehediestetrEss, Bhesrhalases, ﬁ@@thblésﬁﬁ,r@ﬂﬁhwases

dehydrggg%scegsg%é?lQggg%ﬁ{rpfq%g& I’b%%ﬁ%o@)@?sq:ih%?ggéég ea'rgmatases

cytochr@mesjletr@ Ntreormione ori peptidaseceihtors) pireding etdtelnse trahsdription
uci.ng the glycoprotein may al ready express the
factorsgtr%ggpm gqqtpr(gf onm@p@@s o;:g;ot@@gﬁgp@temﬁemuscle proteins,

myelo;ﬂ{%ﬁéﬁ%orn%h%ébn%?r&%lr%n‘Pt?rﬂ&n Foit %u E?es‘"sﬂ ro‘f@ﬁée@fn -sepsis

nucl el ¢ aclrd encodi ng t e glycoprotein is present
proteins nstrimtu i pooteinsf and dlaxel proteihs ée. gatthnoewhlyln $d;re|m albumin, Factor

i Fodl RS S o EAeBS BS54 bl Bl ) some

embodfhé Yhd §i,eepdt&d nhééé Qor%pﬁgé @ ﬂ@ tQ% $td &£hh anfiBody epitope

ment i oned” above in ction ere are
tag (e.gohdiagl HA gamysiig. Gdtlis tagn@tg )t lheethex prmbssiments, the

exagenou I corot For. exanpl.e, the CHO cel | .
glyconiiiSHTEY Be i LA SoRi Boyiriliihs Bt Sontdlf roha disoprotein of
interesgandna. sdc@ﬂaﬂonhéln Giohe bnetHee Broe M &f intdh€st, wherein the two domains

si alidase-di srupted cell used for produ0|n t he

either ajeyfused Mastheronsaparatedyeane ohaog pedippekdomans. For
example HEE fist df)hga rﬂr}opr o[{)ﬁébcgﬁ fmbﬁﬁgg}b%uﬂh%oﬂ?élﬂ or poaHfdiCfhereof

encodi ng ern o

and the eéwﬂm@rﬂalmmaytobmmlsel a daﬁ%mmdgmM|nqﬁl)PpepThe The
nucl ei ¢ aci d sequence encodi ng the gl ycoprotein of

polypepm%%ewﬂﬁﬁﬁh%@ may e ?‘ﬁiaé‘éﬁa Yé’éfc'f'rﬁ'PS R%@Qjﬁ'ﬁ@nﬁ negy be an
englneénfd §r‘ Aldrdgsseh of Hﬁ’{aﬁﬁjraﬁﬁblcc ggfd(}?éélp‘fl%yor @H?J &an artificial

cid sequence encoding t |nte
or mannmydb@dly;mp@dent ly i ntroduced in the

HoPa) soquenis abat e gRRRS LNt e SibESeGsTupted cell
under (E'Eﬁfidn'ilﬁﬁ?&ﬁé@%?ﬁﬁ@@ﬁ%@htem@%ﬁo&ceﬂ(' Trﬁodé“oﬁsmﬁl A the&rewill

l[Tar with suitabl e vectors and net hods of
know tlnenapbmnxfiat@cnmjtl@ns:ua@erowhnChtto cobilnesa pedticutasitye of cells. In

some e%f)gdapnce%tmxe %‘Sllg SEN %é 8 dA‘ l|’J1berjnal‘f eggels fortRE %rc%uctlon of small

amounts of the glycoprotein (e.g., milligrams to grams). In other embodiments, the cells
may be maintained in a large bioreactor for the production of large quantities of the
glycoprotein (e.g., kilogram quantities). In general, the glycoprotein produced by the
sialidase-disrupted cells will have enhanced sialylation relative to the same glycoprotein
produced by the same type of cells in which sialidase expression was not disrupted.
The amount of sialic acid conjugated to the glycoprotein of interest may be measured by

one of several assays known in the art, or with a commercially available kit.
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Sanbrook & Russell, supra. [0052] Exanples of
gl ycoproteins that nmay be produced by the
war@bogrsedi srupted cells include growth factoPGI/US2008/079695
growt h factor receptors, cytokines, interleukins and
ot her inmune system proteins, interferons,
erythropoietin, integrins, addressins, selectins,
hom ng receptors, T cell receptors, immunoglobulins,
nonocl onal anti bodi es, sol uble mgjor

[GoB4pCconpanktbi b'deYDGQﬂTt’lhﬂé( tﬁ@bem@aﬁd/oewa@mréen@duum will
ti ssue plasm nogenacti vator, streptokinas

generaﬂh Bparesipd SnedACNSOPFOleHn alagiertsiimoy beriuyified therefrom,

sutab B A0S N YR e RTEERarpaBRRY. Fobiestir

chromaiegwﬂjhgghmgaobcehﬂe%amhromt@fspsy, ibh I@&eﬁénge
hol i pases ar omat ases rones,

Chrom@*@@'fﬁmé( %'Izeﬁé(ﬁhséﬂf‘ ?r@'@@}:ﬁt%@f) Bi W@Pwab@'&t@aws and
comblﬁar’u@ﬂ??ﬁér%bf 08eL 3%t BLSm Yé F f’édl)olﬁrd‘téﬁt rrFfrcgltlon Technlques A

ncopr ot el ns or’ prot o- ncopro
Practlcayéppmache()xmrd vaemﬂy Pvesqrt editien, QOMrAg;kdkmrartlsan will be
ress pr ot ei ant i si s prot |ns structural
able to el RN OdR DBl S B e acpler g eopiatemayt ieisstm
aI bumn Factor VII, Factor VIII, Factor |IX, Factor X
Protein C, von Wllebrandfactor, etc.). In sone
(IV) Kitarbodi nent, the gI ycoprotei n may conprise a peptide

L@@&Sum Sﬂl gao 'ﬂggg%{t cg%é?r‘gv%n'ﬁpﬂ %Fﬂﬁlp'asgle"so‘ %ts & producing
g|ycop@maslc6ﬁmr@mgt Eeh£H ceeianaI9lagibn. ﬂ@fbld@lﬂy 3a kiebaiprisestaddl line of

conprising a first domain froma coprotein of

the inventian, edieraindhe cell dibacomprises C*'$r®|ﬁ?%¥@mféi58|9ﬂ&f &t least one non-
iy . j

evion i bRbed L SuMe bR ERef I P 26

disruptddmxpressidroof tesaypdasrhitesidlidase. C&Hwasmyruma@béﬁ@s@ltable for
i mmunogql obul i n domai n or tE‘grtl on thereof and_t

use in YiecdisOdBRATERY a8 HsPrideedhahiort Immeriiy dhu |Thﬁ its may also

compr@é’hﬁ’sﬁ%ﬁ?ﬁ?ferﬂ%‘% pol ypeptide or portion thereof nay be
naturally occurring pol ypeptide, it may be an

Eﬂ%ﬁﬂweer edlroona ktrdnoeidimént; thekit enayafudhet bgmpusel |er|tahye culture

mcia BB HBERE 5 fbiy BN B SRl i mey

further‘é@HﬁHsb%n%ﬂ@ct%‘ (élg dﬂ§§mﬂi’d SVirdPteRdl) ¢ |h§0é‘l§k§iﬁ§; a nucleic acid
condi ti ons wher eby ? ycoprotein is produced. Those

sequensfe &kdading Hnetgigccmrptem of inkgreat inte thgppiatigaseadisrupted ceIIs In still
anotheggm%gdlrﬁﬁﬁt, Wed%t mvgqy aclso tTtﬁ’rtﬁ:eurl éo%prls% r%%g%hf:s,uflo?de edd ﬁg and/or

purifying the glycoprotein that is produced by the cells of the invention. Non-limiting
examples of suitable reagents include PCR primers, polyclonal antibodies, monoclonal
antibodies, affinity chromatography media, immunoaffinity chromatography media, and
the like.

[0057] In a preferred embodiment, the kit comprises a CHO cell line
comprising disrupted sialidase expression. In one embodiment, the CHO cell line
comprises disrupted expression of the sialidase consisting of SEQ ID NO:2. In another
embodiment, the CHO cell line comprises disrupted expression of the sialidase
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some enbodi nents, the cells may be grown in snal

vessels for the production of small anmounts of the
w@bkopeopretein (e.g., mlligrams to grams). | n BPEHES2008/079695

enbodi nents, the cells may be maintained in a | arge

bi oreactor for the production of large quantities of

the glycoprotein (e.g., kilogramquantities). In

general, the glycoprotein produced by the

sialidase-disrupted cells will have enhanced

consistri@bSELN IDNNCES 2l ¥l dfothBEeSBBRIrBéMS eHY QH@) Belprr%'ild@m@rlses
by the sane tépe of cells in which sialid

disrupted gxpeassion oftbersialidgises ¢pnsigting ﬁéSEnQ)lD]NQ)Q a§1da$E@ ID NO:4. In
L S e

S|aI|daSMSt (tbrtsmm@‘m‘rSE@ IDYN@VARhAISEQ IKIDU\I(D(BSOHA]yet\bhemea embodlment
i od ime, the cells and/or the culture nmediu
the C"'\Q P@” @%%@PF'W%@'SH&Q’[@@@(@@S&M @ht@egﬂ'@@@ﬁﬁétcéf‘ﬁ'swﬁg of SEQ ID

NO:4 a‘nﬂtﬁ?éslb 8Ys5 b, ﬁt’g’cgtswfalt ﬁ@?rﬁge al{nPBmméﬁt' Lt?ébbﬁo cell line comprises

purification net Nty ¢chromatography,
disruptedexpoessiomof the sl niases goapisiing by BEGPHO DICE:2] BEEY Ky NCud, and

sEQ USRI R FHIROY s ithsa f easiot oA PRin e VRN S, and

conbi nations thereof. See, for exanple, Roe (ed),
Protein Purification Techniques: A Practical Approach,

DEFINIMONS! Uni versity Press, 2nd edition, 2001 . A skilled
,san w Ll be.able to select hodsa efo
Ejotég?t i cul iP f@?'bt@g%PB‘{’%rSf?r@ﬁ” 'QYe”tHD'{)ose tefmsre
defined BRI Still anot her aspect of the i nvention

enconpasses kits for producing gl ycoproteins o
Wﬂl si ngAenisgAdwdeis;, Hie/eami '6am patary yﬁef%t’sli@tthe association

of dou&8 r%?rranﬁga n%cfé% bclld‘srﬂag (el ﬁgh@’tﬁ%g ! ? rhg.{jﬁg[eelﬁe?onds (ie.,

nprrses disru XPress
5-AG Crne mpatrstmml taemo@n;slnaéntdqs@equemcem embcadﬁ Yemws, sihgle-
cell line may further conprise disrupted expression of

strandqch@OigAUNRR BdiRe comaPietrly complenepiass-i@- s3llineRAsepits are
complihighizH |a‘ﬁgft9%réja°‘ree hd! Qﬁat@h@%] %Itehﬁﬁ?n)eﬂ)’%% 9‘{;; @rsfranded

descr ove i n Sectron
molecutesTpraysee smmrtamtaalllymmnpﬁlemetmwy, [QOEBI]ethommlsmatch exists
the kit may further conprise suitable

beMeeéth%pﬂWQ % for growing the sialidase-disrupted
fe0s: | N FREIAeEsEHBbIERNExprESSok tas"[ﬁt)édft‘r&rbfﬂﬁ"refers to

conpiise constructs (e.g plasmd, viral, etc.) f
manipylatiorodi@ nagleic acid |seque|a©e that codes for a polypeptlde such that the
polypeptide is not made (i.e., knocked out) or the polypeptide is made at reduced levels
(i.e., knocked down). Expression may be disrupted at several levels. For example, the
DNA encoding the polypeptide may be altered such that no functional messenger RNA,
and hence, no functional protein is made. Alternatively, the messenger RNA may be
affected such that none of the polypeptide is made or the polypeptide is made at
reduced levels.

[0061] The term “hybridization,” as used herein, refers to the process of
hydrogen bonding, or base pairing, between the bases comprising two complementary

single-stranded nucleic acid molecules to form a double-stranded hybrid or duplex. The
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sequence encoding the glycoprotein of interest into

the sialidase-disrupted cells. In still another
wepodinent, the kit may al so further conpri sePCHHS®NL/879695

for detecting and/or purifying the glycoprotein that

is produced by the cells of the invention.

Non-limting exanpl es of suitable reagents include PCR

prinmers, polyclonal antibodies, nonocl onal antibodies,

affinity chromatography nedia, immunoaffinity

“stringéityo Wh?W&@éﬂbrﬂi@dy@calﬁﬂﬂet*ehﬂldedk@y tHeOEdnditidns o temperature and

preferred enbodi nent, the kit conprises a CHO cel

ionic surem@hcweleuaﬁ@ @N@Idﬁﬁbﬂjtyslﬁegein@é@b/ expressad amthe rﬂﬂe&w@
rempe BB TP bl H1etoralth 8 By AR TP E Bepyrec

under cﬂéﬂrmmdwmmb@h;ummws Halve Hed@ derivied! tbr&tmwt@lth@&fm of a given
srupted expression of the sialidaseconsisting

hybrid; Itbe watlom%t%ﬁ info 3GFOURE ISR bdRaRieR! Oftthe n@ﬂ@'%é@ﬂ theQnature

f
of the rb)&ﬂnlgjl @%gh@?@%ﬁ%ﬁ?%@% Je@%@ﬁ%ﬂﬁ,@tgs n%'cfélé daR%stobe, etc.
(see fof exammpie, Sevolotiook rEnd Rh@ellt-l@,lp/al)l Onensklldﬂdmrthemt will appreciate
which ;%%Fne%ta%%o g@gﬁ%&fq %‘)Nt@i}% ﬁ%qﬁlldi;@ﬁggspéﬁﬁg%y%nd|z%t|on based
reactloﬁgbWé&%@%ybﬁﬁ%a@b@tﬁé%bh rbb &GO ABIVESES stich Ira";k%Scﬁ%nerase

expressi on of the sialidases consisting of SE
reactioagdarsgiifidaboneesctians, ettt therteaipeeatues ef fdaeb“eacmhtyplqaﬂg

ceterm 83 FE ST IRE h3B5 LBy PSR RE Bl o
typicallpitdrihifes fhe i eh@bbvmeﬁﬁnuw@n@@mh 58 ivivd redictions.
di srupted via R DEFI NI TI ONS [ 0058 o facilitate

[06ei st andPagiset herein; H\ﬂewménldeeétyenoal idegtieal” eafers to the extent
that twg?w 'c'%%ﬂdg%l Wen:[ce)8? %oﬁtfﬁgldrkeer eHc ég?e ﬂ%“éﬁme when aligned

rrent e ass Cl a I on

for ma>dmmh easésmﬂ%ﬂwceucoetumaaehgismbmt Mmqo@emengldehntymween
speci fi c hydrogen bonds

aj
nucleotjgle ReqyRNCESHRY Rﬁrﬂe&@rm'géa Héﬁ@eﬂ@ UST"‘QCth& I@;L,gS N QJ‘%”thm of
A|tSChLﬁleﬁZ]g' 3§tﬂ'/|6f‘(§?& Q‘i’.‘.’)@f)gl ,WOE rfbocgﬁlrﬁéleélizgnment and the percent
conp , I t he base pa

mentary, 1.é€. Irs are
identityclogtpleendwbaaryinaratid beqleeraree may estei¢mhiaed using the BLASTP

aigortghERAFH 454 et B Gic W aaded. TR B BRI S o0s),
These BlgoP®iRE af&intoPporated into the BLAST programs at the NCBI website
(http://www.ncbi.nim.nih.gov/BLAST/). To obtain gapped alignments for comparison
purposes, Gapped BLAST may be utilized as described in Altschul et al. (Nucleic Acids
Res. 25:3389-3402, 1997). When utilizing BLAST and Gapped BLAST programs, the
default parameters of the respective programs are employed. The percentage of
sequence identity is determined by comparing two optimally aligned sequences over a
comparison window, wherein the portion of the sequence in the comparison window
may comprise additions or deletions (i.e., gaps) as compared to the reference sequence
(which does not comprise additions or deletions) for optimal alignment of the two
sequences. The percentage is calculated by determining the number of positions at
which an identical nucleotide occurs in both sequences to yield the number of matched
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between the two stands. [0060] The phrase "di srupted
expression," as used herein, refers to manipul ati on of
wW@200004%e8£ aci d sequence that codes for a pol yPeEpUs2068/079695
such that the polypeptide is not made (i.e., knocked
out) or the pol ypeptide is nade at reduced | evels
(i.e., knocked down). Expression nay be disrupted at
several |evels. For exanple, the DNA encodi ng the
pol ypepti de may be altered such that no functiona
pos.t.om@&ﬁ\ﬂam@rthamm@é‘rd)fh@ét@ﬁed PositiBAS biyaRaltotar 8lber bpositions in
made. Al'ternatively, the nessenger RNA may be affected
the wingiguhot geaaparises ad mvéthiwngﬁe@fe% b)s1%ﬁéy|6ld theepercentage of
I ide is made at reduced | evels. [0061] The term
Sequedﬁ%'égﬁ@&zation as used herein, refers to the process
m‘o&ydr OQeﬂThémmm frgucleic d@&ﬁ’eefm o nmledméy\e@mmubmg
es conprising two conplenmentary single-stranded
deoxyrmwp@oads% PHRBNeaPEdes. o he PHEIGOHRD MY NG atﬁaeard nucleotides

(ie., ac%%sg%,%JaﬂUglh@Xcﬁ%%\%r‘nﬂﬂﬁé‘ d&’rﬁdlﬁéﬁ? r‘%&é’&ﬁd@ahaﬁogs A

eterm he conditions of tenperature
nucleotahal ahalo'gcrefdrs ¢émgtriuclédiiclediavirara dndstybed gushebr piytimidise base or
the melti n ure o

general | resse a te er
a modifigd EROse el b Rtrib e AaeIORHTEN et R b PGcuTing fucleotide
(eg., |r¢c%”@é)l5r9éjné'rﬁl%§fur9ﬁ3} bB&ﬂnﬁ?%bFéoﬂBé r@w%nmﬁ%ﬂw es of

een ‘derived to estimate The Tm of I ven bri
mod lﬂceiqoas poribe sager dhbasetoirfies Qﬂeen@leptzuimmmdedhetad@htlon (or

removilfit Ehgtyiblips. AFing G rCasbOfn SRR Pl kymethrtgRts.
hydroxﬂtgrou sefeft8i g Wbﬁos;\;ﬁmﬁf?lfg}@&p§%ﬂmf§rbup§lﬁb’\ﬁé” as the

illed’in the art reci ate which
SUbSt'%‘?ﬁhﬂ@hér@rb@W ﬁﬁﬁl"]ﬁ!ﬁ@%%atpmso‘p thmb?éeﬁyﬂm ethgaafams (e.g., 7-

deaza {109, NRILAIERLAA80BREIN0ERE Yy LGRS 2-0-methy)

I on eact1 ons suc

nucleomnésynmcrl@@lenUcﬂaactalcms(u\mrpberbmdmmudeucrm (RMA), agidanorpholinos.
he tenperature of the reaction t%wl pi cal |y determ nes

The nucleotiges imyebe Jnkad by ehasBRGdiesist.iRliosphatieaie neresPhoramidite, or
phOSpﬁfgﬁlﬁhﬁﬁé’trgeocﬁqo%o typically determ nes the stringency
of the

ridization during in vivo reactions. [0062]
[mwi;ed hei‘&ahdastelsé ateanggolup déankymes trat'catiyze thed Hydrolysis of

omind e oS BB LSRR BSERRES S

are alsBREIMED 6 SPARIS MeRes M raR inidhs &) B HceBMedrBminidases.
ercent identity between

0065] When introducing elements of the present invention or the preferred

embodiments(s) thereof, the articles "a", "an", "the" and "said" are intended to mean that

there are one or more of the elements. The terms "comprising”, "including” and
"having" are intended to be inclusive and mean that there may be additional elements
other than the listed elements.

[0066] Having described the invention in detail, it will be apparent that
modifications and variations are possible without departing from the scope of the

invention defined in the appended claims.
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nucl eoti de sequences may be determ ned using the using
t he BLASTN al gorithm of Altschul et al. (J. M. Biol.
WQ2030408 41 0, 1990), and optimal alignnment aPdI/Uk®08/079695

percent identity between two am no acid sequences nay
be determ ned using the BLASTP al gorithmof Karlin and
Al tschul (Proc. Natl. Acad. Sci. USA 87:2264-2268,
1993). These algorithnms are incorporated into the
BLAST prograns at the NCBlI website

EXAMPDESIO [ I www. ncbi . nl m ni h. gov/ BLAST/). To obtai n gapped

6anments for conparison purposes, Gapped BLAST may
1i | i zedhadolipning ieampies Ale igekigedde dgmonstiigte prejerred

embod%%&&oﬁ@% |r§(§,’g\§$§ g}tgégr § ndsgg %K)éreacmg t{ﬁﬁhé?% ﬁegklﬁ;ﬁe art that

the techh@uesﬁmﬁmgedanﬂh@%lm\)ﬁn@l@&ammg)lse@desem tedhai qmm; digeovered by
guence identi is determ ned H’Fa” n
a

the 'nV%'@tPﬁTKJ fupction @‘f‘?@dn §% Qeacties ohihg | 'né(ee Qe Oaﬁlﬁuidﬂ/\;he art
shouldw"‘ﬁ&}i@véh Wl?gcrﬂ%ﬂhéjgré%ggf B%c%%ﬂl‘@%??ré&a@ﬁaf%?rdh%ﬂﬂes could
ndow may a I I.e’,

onpris If1ons or etions
be madmpstheapeciicpanipodimentsthat efe disctoses eqaestdleoktaini & fike or similar

result iftiai Ahe B 1978 thasput anbrcobe OFiE jsaFtlioh dheriare Bl matier
set fortﬁ% fdlbétlr‘ﬁ@d;ﬂ té@)eéseﬁl[]bﬂ?ét"\ﬂa HME nBHMRL im@fngPsHskl ons  at

an | ntical nucleotide occurs in both sequences
to yi el d the nunber of matchedpositions, dividing the

Examg]8 37 ibgRitiqrof ASifatal s Bidass detes i GHE LENE! oyi ng

fousg) esul t Foyr didfdddse ger@ési (N8I, PRILE NGBS affl NRAY 81248 been
Identity. [0063] The term ‘nucl’eic acid" refers to

identifigghpad lyyeglscr@jﬁgﬁe,rlgeﬁgw BeaRs Movsel aod rafesl gse sialidases exhibit
dlﬁerelﬂu{?“\%ggﬁ %pgél'lt%l%f gygg}gaqtgx)%%g%ﬁ&%s aﬁﬁ%u%elﬁ}lé‘ﬂggﬁlﬂ%ns. To date,

howevém ynilydome siafidasaigené hag been mh@kmémzbﬂ mr@HOJgeellsA This gene
nucl eoti de anal ogﬁrefers to a_nucl eoti de havi

encodegyg)cy OQIﬁSm,I'PISI'ﬁ&l'd e bhgrnNgHA L (Graseerdyl) (CREEN$S E% (195%e
BiotectR| ‘iﬂréf | gl @ﬁp?@bf’ﬂu%ﬁﬁd? ?s fb?(ﬁ%té%‘nlé whether CHO

occurry ng nucl eot’i , 1 Nnos
cells cm‘damrthewtlaen @lalu:tasmergeneg nucl eotide. Non-limting

BB 5 obsia Ltk S28 iAe hdEami E¥inifielian o 6PNA ends), and

other sEﬁH&Yé"rﬁetHBd@Qﬁéﬂth&*tﬁ#&@smﬁd‘éé@g&{é’y\ﬂére 28I ¥hd cloned from
groups, carboxymethyl groups, hydroxyl groups, nethyl

CHO cgils)uﬁﬁo plewd Eneoged gr potsin vttt mamlncga@dpr§$ldaesmd CHO

Neu3 e%co&eg a protein with 417 amino acid residues (Table 1). On the other hand,

CHO Neu4 appeared to be a pseudogene in CHO cells. Both of Neu1 and Neu3 shared

high similarities with their counterparts in other species (Table 2).

Table 1. Characteristics of New Sialidases in CHO Cells

cDNA SEQ ID NO: protein SEQ ID NO:
Neu1 1463 bp 1 410 aa 2
Neu3 1833 bp 3 417 aa 4
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substitution of the carbon and nitrogen atons of the

bases with other atons (e.g., 7- deaza purines).
wokwbeersde anal ogs al so i ncl ude di deoxy nucl eRCT/UB2908/079695

2'-Onethyl nucleotides, |ocked nucleic acids (LNA),

pepti de nucleic acids (PNA), and norpholinos. The

nucl eoti des nmay be |inked by phosphodi ester,

phosphot hi oat e, phosphoram dite, or phosphorodi an date

bonds. [0064] "Si alidases” are a group of enzynes that

catal yze the hydrolysis of termnal sialic acid

resi dues from gl ycoconj ugates, such as glycoproteins.
Table Ri PeseentSimilarigoBeiean SialidaseBreieinsa- si al i dases,

i dases, oHumanyl neyr am MNaoases. [ (0
Cﬁﬁj?%s% ¢l enBidlilasiest he | pr eSeslidasesent i o ﬁé‘]& él}?‘ﬁgases
preNegned enbodi nent s&/s) thereof, the artig¢les "
(8@ ID Ndre) and " o are intend®4to nean thatgftﬁé?e

areN%ﬂg or re of the etemgnts. The terns

(S%Nﬁ%}l 'nC—HJfﬂ%ng and "ha86.8Y' are|inter®edi% o

[ "y 7 Aand +hat thora nnvy ha Aadad +1 ~Anal
T II}J]L%UDI VA Y3 [ZI R AV | IIU(J.II C II(J.L g1 © Ilﬂ.y T auudr v urral .
el eheris other thagg e |isted el@gnments. [ 0066] g®msgyng
(BESEID Y4 he i nvention in detail — 1t will lbe apparent

that nodifications and variations are possible w thout

Examiig”  CHOENE ] ? A e e BHUB T T ol Tow g
g)oarmpl es aEazymaticdrtidhse dermtysdtuaice warefprforthed to confirm that

di ments of the inventi on It should be appreciated
the progg)m reded by these fwe Rewigengsthaving therrxrastathiugglans in CHO cells.

Briefly, %é%a e'gg)rk%r frd gewgﬁe‘%mbﬂ% 5&&’?\1%%?%& ID NO:3)

echni que I scovere e I nventors to functrion
genes, \ml Well as the cpdiagtregienddf tihé previoesty reportethidee2 gensKFetrari et al.

(1994) ucolialby AP Aa7 D WeIh Gonad o HRINAR | dBaia e spsession
vectoré nTr‘i@ BxSreasioh ébr%fﬂ}e&' tﬁ@ﬁ%rbhﬁéns?écﬁe@’ irft6 'CR§S¢ candlto

til obtain a like or simlar result wthout
overexdasarthe rsgaltﬂaemprcbtelr§p| The paﬁblﬁ@cbpector alone was/eisoutrﬂnsfected

into CORT GEITRE 1Ml Hegisiifion’ A Prirdgt Ba Mt e g reen
quoresbé@é@iﬂ&éinQGFMdNés eotpdnshe @bl Gaden&ETES7 Ic@nmé?ehélfze the

[O Four sialidase genes (Neul , Neu2, Neu3, and
transferkei g

BBEYbeen
[0071] Twenty-four hours after transfection, the cells were lysed by

sonication. The cell debris was removed by centrifugation at 1000 x g for 10 min at 4°C
and the supernatant factions were collected for enzymatic activity. The sialidase assay
was performed as previously described (Gramer et al. (1993) Biotechnol Prog 9: 366-
373) using 1 mM of 4-methylumbelliferone-Neu5Ac as substrate. For each lysate, 100
Mg of protein was used in the assay. The assay was performed in triplicate. After
normalization with the GFP readings, the CHO Neu1 and Neu3 proteins had significant
sialidase activities (Figure 1) as compared to the negative control (mock transfection)
and the positive control (Neu2). In fact, the Neu3 protein had more than approximately
6-15 times as much activity as Neu?2.
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identified and well-characterized in human, nouse, and
rat. These sialidases exhibit different enzyne
W@eunviesLs, substrate preferences, and subcel PCI/EHR2008/079695
| ocations. To date, however, only one sialidase gene
has been characterized in CHO cells. This gene encodes
a cytoplasmc sialidase (i.e., Neu2) (G aner M,
Goochee CF. ( 1993) Biotechnol Prog, 9 : 366). The
purpose of this study was to determ ne whet her CHO
Eﬁiﬂz&cont FToAukther SldmeiheshélactwgeoTfBSS sidid8§brdinddthe
o T- PCR, 573" RACE (rapid anplification of cDNA ends),
sialidagmassayhwes peHpmaed ilenpesenee ef ydhdifferentsdalidiageiinfisiors
50l fr e
(NeusAERTS MEEAGHD) B Sl PRRer R e0 Al i hiobis Fullgusaczen
had gredtdr BHDifdey dffecieanaa Neudeta all wid siakdasezm WsingGHIO Neu3 as an
residues (Table 1) . On the other hand, CHO Neu4
examplg, b b Ney Spe2gn slesirpsigenbeiactinhnonbeyt 0% ghd)-efmMMeu

Neu3ABSE&h P@d&eﬁﬁﬂé%tibﬁ;ﬂﬁbé&t‘%d%? iﬁH'(e%b 'éé &i&@iggrlmaet the newly

counterparts in other species

identifi€th &80 tgenes (Nea 1 pdnd\bleuS) adbde Ewesalidas€siO Cel | sTabl e 2
. Percent Simlarity Between Sialidase Proteins.
Exanple 2. CHO Neul and CHO Neu3 are Sialidases.

Examgl@ 3/ BulbEeImiBr LocaliZatich of CHO 'Sihlidasdg!di es were

perforned to confirmthat the proteins coded by these
100 3hew geheddendify e siecadiu@sdocationdac theotmo new CHED sialidases,

oy kB i coleceR SR KBNS chRY 1T i e SRrgrmea
Briefly,aREiFMgy-tRPEREOANG BREMIRORAGIP HSdiu <SPy KB D DWHIPwES BRNed into the
(Ferrari et al. (1994) d ycobiol og :367-373) were

4(3
3'-end gf b‘ﬁécﬁﬁpfﬂ@i% CPRSTUCtHrEePEss Féaq:?lagggeﬁ)cfhsi@@_d&r@temswﬂée Flag-
tagged REPRFERIsWeRAPSIIGES MBS L AURRENST Hl0 REPT
cell's 1O overexpress the sralidaSe pr Or} I ns. e

transfeptiéMABe kelle oleds irahmmestasedilising tstaddre preckdunes. COS7
cells as the nock transfection. _An expression

4l ruct EbarasHisRediresentedun Figieent el hy évmeﬂ{ut@i@?‘ations of
the siaN@%e%Oéré%E%P]?cﬂcﬂlth@?% ?Hg%z:e@% GBnbRaB0bRhe FFTEhe

transfection e y-four hours
conjugatiedeantt-FbAGSf aditody, Tthectraedfestedmets Wwese @ldmyimmunostained with
i cation. The ceII ebri

organeﬁ%%qri p[%gtlywog@a 1%@8(%(lgfspﬁ?§ql{?$ms%9%w&ich is indicated by the
red fluorescence and a plasma membrane marker (wheat germ agglutinin 647), which is
indicated by the blue signal in the Figure 3. This study revealed that Neu1 localized to
lysosomes; its pattern of stain was nearly identical to that of the lysosomal marker.
Neu3 localized to the plasma membrane, in a manner similar to that of the plasma
membrane marker. Further, Neu2, the positive control, displayed cytoplasmic staining,

as expected.

Example 4. Gene Silencing Using siRNA Technology.

[0075] The expression of each of the three CHO sialidase genes was
knocked down using small interfering RNA (siRNA) technologies. Based on the cDNA
sequences, several siRNAs against the CHO sialidase genes (Neu1, Neu2, and Neu3)
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and the supernatant factions were collected for
enzymatic activity. The sialidase assay was perforned
wa@gopoesousl y described (G aner et al. ( 1993pCT/US2008/079695
Bi otechnol Prog 9 : 366- 373) using 1 nmM of
4- et hyl unbel |'i f erone- Neu5Ac as substrate. For each
| ysate, 100 ng of protein was used in the assay. The
assay was perforned in triplicate. After nornmalization
with the GFP readi ngs, the CHO Neul and Neu3 proteins
were dBgignéd anidfdypeitsizddrior @aek genbl VHd &syuenices afe presthited in Table
nmpared to the negative control (nock transfection)
3. Theéﬁ@'RNéSWEttr%fogﬂ@ e & (ElG2gell ine stabty, expiessigguman

et e A TREN Lo BRE SR bbb Bt Fony-
eight haaltg afftér}traﬁsfédl@ﬁetfﬁé edlisdase mrotsteds RUAengi mrbtdi@&@re isolated
performed in the presence of two different

from th§| téﬂﬂ%ﬁ%@@d |CﬁH$ bR@M?'é,se(tﬁmﬁcﬁl@"a'ﬁ@ON@L@E@(QH?WJ@&PW (RT-PCR)
I r
and qu%ﬁg%?gé Y- E@F@ %’:P;@}T PERIy S bﬂé@&gzcl\%ﬁﬁﬁrﬁﬁﬁé}e ormed
using sﬂ;araiardaxeeedudssng CHO Neu3 as an exanple, 0.1 nmM
Neu3Ac2en decreased the activity about 30% and 0.5 nmM
Neu3Ac2en reduced the activity about 60% These data

Table 3.”QIR?@AS u%hcé@e newy rdentitied CHO genes (Neul )

acg

Gene “1si 0UeT NHEIettille S Gence (Gb)e SubCeISE&ND NO

P 1

Neut ¢ EVZE{S?Wéé.f".i GEGUGCAAGATGAGU :QAWUC: lf:',\' cos O
i @%@FU?WW'@JMQ €% CAQ%% ng Mcr anpy7
t dchIreERSs was| YHEGGARRCUSGAACGAGAFl ag-t ag 8
encSBHantsénsani AUSEI GG GAGE GIDEKIOZDK) was clloned 9
I Nt$4basd’ - endGGEANRC UAGGEESHCAUCYGItructs to 10
expsLsatisernd { paEAlCACTBCBURGUGYCARe Fl agtadged 11

Neu2 CONS3GHRES VT ECEREGLRIREBBUATEUSANUEE TS 12
T nliSetied I PTADUBACLUACRENECERBGE e S8T ! o [her 13
r dPPTENSE o pr LBAGGGAUGCABLAUCCAGANE ¢ | hcel| i ar 14

%Taﬂﬁﬁerﬂﬁe t UQILL@CAAJ@Q WQQ@M@EPH hy tlhpl gr ed®

|
Neu3 f||ot-estetice geBEGACEASCYAEOGGAEBItigat ed ant|i - FLAG
ant$ badiisedee || GAAIECGEUABIKUBGCHERIECGELso 17

i Nmemeshee ned WSUACTAGCLGEGBGKeIACUR | ysosongl 18
I &2 nfisyeR! T PACUAARRCADGG GBUATH Ndl cat ed by Thg

* Upper 55‘5% Iétie eﬁétg %C@) @Q@NQ sQé E@arﬁqmr RIS I&@?s}:%rnot(ameﬁbverhang.
germ aggl utinin 647 whi c I'S

[0076] As shown in Figure 4, RT-PCR analysis showed that at least two of
each set of siRNAs were able to reduce the mRNA expression of each gene. Neu1-S2,
Neu1-S3, and Neu1-S4 reduced the expression of Neu1 mRNA, Neu2-S2 and Neu2-S3
reduced the expression of Neu2 mRNA, and Neu3-S1 and Neu3-S2 reduced the
expression of Neu3 mRNA. Quantitative-reverse transcriptase (Q-RT) PCR analysis
indicated that siRNAs against CHO sialidase genes significantly reduced mRNA
expression levels (i.e., ~ 70% - 95%) compared to a control siRNA targeting an
unrelated nucleic acid sequence (the GFP nucleic acid sequence) (Figure 5). Neu
MRNA expression was reduced approximately 90% (Figure 5A); Neu2 mRNA
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i ndicated by the blue signal in the Figure 3 . This
study reveal ed that Neul localized to | ysosones; its
Wpiwesnsof stain was nearly identical to thatPOF/US1968/079695

| ysosomal marker. Neu3 |ocalized to the plasma

menbrane, in a manner simlar to that of the plasm

menbr ane nmarker. Further, Neu2, the positive control,

di spl ayed cytopl asnm c staining, as expected. Exanple

4. Gene Silencing Using si RNA Technol ogy. [0075] The

expres@ibﬁﬁﬁﬁfé@ﬂhc@ﬁ #uh 7018590 ¢Fighf& 8BEHASNBE S ATRRAIBRRESsion was
knocked down using small interfering RNA (si RNA)

reducedeaﬂw@%gq gygunarel on the cDNA sequences, several
BT 57 adP 2ok e R ReBEDE A 2,0 it evel.

sialidagddhectpagurisae vay @emramtAdher@nfr@H@hB:Ny tbswerd BNfsended
wer e transfected into a CHO cell line stably

into a chgmieally ¢Rfinadmri ﬁ'ﬂmﬁ | ICOPmONeakrae (TeRLA- F'Rpijt"}e SiRpis
ot 3581 i 93 SRRPBY SRETBGHIA Bl UGt G ibension o
CHO- hRFMy aelis. protireiastigetecthe gutented spnengnﬁtlmeg&neam@neutgeeﬁects each

|1s. Reverse transcript.i on se chai
Neu 967 Buites SIENGERTDAGLAIH @ LA FOTTERANRD (e 4R o Qpige. 9oags were
sﬂence@l? BQVQﬁt?ecmrE IfteP fraRBce e the RIS WFB hanrdsiéd and washed
standard’procedures. * Upper case letters denote the

with preghilledsiRRBSs buitern ceotalndNAcams predeia W@Btwpgr@terydselatetbfrom

tne siRAFYSHERRR GRS« e BV o B ierd BV sgirdierighon (and Q-RT

PCR) &5 d¥sibed dovb! Prbkein adidassedter Wo@@fd@géla@ﬂvw aSaBR, as
Neul -S2, Neul-S3, and Neul -S4 reduced the

detallegxrpE@gmp&]ZOﬂncﬂwgyamﬁNA pRY 3LIRMA Hembeaitonszlt sigoidieantly
reducel Wge S 'eﬂE PhtdaLAyi %B%% n&%ﬁHé Ohtr8RYp NRHAIBHO-hIFNY

e ex ressi on

cells a@U@FtF? SIRNA eransfeetexEcdlisy(Biguiep6 pskos CntarestitdRy ahalcosiisination
i ndi cated that si RNAs agai nst CHO si alidase genes

of sIRNA%A3INstNey Y anem&dwmmﬂb F %‘i‘éqe(‘ilrﬁ'ﬁ@;?eﬂesath'tlé fo an

undeteé¥ie 9RP) conpared to a control siRNA targeting an
unre? ated nucleic acid sequence (the GFP nucleic acid

sequence) (Figure 5). Neul nRNA expression was reduced

Examﬁg%oﬁéﬁ%%%o%&%gmgugeg%%&ﬁuﬁ?éﬁmgg :rgilzl on was

ROYBESSi ONBYEEd bRAAHE s RAHIE@PPIE  SHEANG Bhat Neu mRNA and
sialidase activity could be knocked down using siRNAs, Neu gene expression was

stably knocked down in CHO hIFNYy cells using a shRNA technology platform (Mission:
RNAi", Sigma Aldrich, St. Louis, MO).

[0079] DNA fragments encoding the effective siRNAs for each sialidase
gene (Neu1-S4, Neu2-S3, Neu3-S2) were cloned into the pLKO.1-puro shRNA
expression vector. After DNA sequencing confirmation, plasmid DNAs were transfected
into HEK293 cells to produce lentivirus packed with shRNA cassettes. After infection of
suspension CHO-hIFNYy cells with lentivirus containing shRNA cassettes and puromycin
selection, CHO-hIFNYy cells harboring shRNA cassettes for Neu1, Neu2 and Neu3
genes were obtained. Q-RT PCR was performed to confirm gene-silencing effects at
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[0077] To further confirmthe gene silencing effects

at the protein level, a sialidase activity assay was
w@eeposared. Adherent CHO hl FN g cel | s were suspentsuos/ 079695

into a chem cally defined and ani mal - conponent free

medi um Positive siRNAs identified above were

transfected by electroporation, in duplicate, into the

suspensi on of CHO hlFN g cells. To investigate the

potential synergistic gene silencing effects, each Neu

the levelesTam B FHig@echd THHMRNN @kpdesaith kribcKEBWNGHN U gNeu1 -S4)
two or three genes were sil enced) Seventy-

was 0VI($6 @g% i New1-shRAY eelts Grigurene\)caboyt Rpekneskdwn aithaNgu2
(Neu2-§?§i}?ﬁﬁ%tsrﬁr\mﬁ lg% t §ﬁirel%30f§ﬁg3wfefr %p}"/% E%&Jdo%ﬁﬁ ﬁtleuB

were se

(Neu3- szﬁeweuarmmwn@eﬁgsre 7F©) aI RNA was used for
reverse transcri ptl on CR) as_descri
Pr of38Ng KRSk @%\@G efffgptsq ‘Ne’iﬂ @'ﬁ@ @PEWW%@Ethe protein level by

measuﬁﬁ%&hﬁﬁsé‘%ﬁ a@ﬁ%t%‘ﬂéé" Aoede! @:[o'ﬁ’fﬁé@lj%%e c{)Ht‘F'bIV( QHQérget

and si I'nations al nifrcantly re
shRNA) hthesshitN Als agamst gliriiree smtldlaseigyenesmgmf&mrltlg retheced the

sialidagé Bbftycn CHOFRY GBS Gehe FighrS B TERELS BariaseNeS2

shRNACP%HJtH%ar‘anf‘dt%fmasc|crf@6§cﬁ&ﬁ|m§hl|cﬁ%élaélf\‘/‘i1 Neu3

dramatically reduced sialidase act|V|tyto an .
(8] ect ablle avalusite whedngsl wFH\IAsaﬁected@@Megrswtfeand/@g protein

produchSia e BRI S RGE Y-St VA GRAS AR 1o pIGEcliB & homie)
.nterfer@ﬂtgafﬂnrlna proRekK aéré analyded N@riliRNAslis Nere 8B @ ated at ~ 200,000
expressi on was stably knocked down in CHO hl FNg cel|s

Ce”S/mbglnah@ eeltenatytie drmelisyp rﬁﬂ@*ﬂﬂb(@'ﬂemw@m &ef lneﬂmd anlmal-
7
compo@%%éﬁlg&ﬁge ?&egt\#\%hyl}ﬂ:@ta{%ﬁge% a(J ofels ase g haas setup

in duplichie) 1€6Hs widedi 2ulfifed Ne 3B-Lidneactrs at BW@dwlthﬂB% Coe. At
pLKO. 1 -puro shRNA expressi on vector. After DNA
apprOpé'@EﬁJ@m@uW%oﬁ@mpkﬁﬁqfdﬂed'al‘”é@ﬁ]@”m RPN AN NS -ed

%HEK%%@@LI@ é%tc%rf&?@fo%ﬂ%é | ihHRaRRCAAGENBhE Bf the

cassettes fter tion of suspension
shRNASH@gatiFélygafestdds celi grtthbraS| campereddatiaé nondageRSIBARNA control

cells (G ORNRIGN CHALERR UEy SfBsnBaas TeRuFI AT A Kit for
human IFNy (eBioscience, San Dlego, CA). As shown in Figure 10, none of the
shRNAs negatively affected protein production as compared to the nontarget control
cells. In fact, higher levels of human IFNy protein were produced by some of the
sialidase shRNA targeted cells. Similar results were obtained using 250-ml shaker

flasks (data not shown).

Example 6. Silencing of CHO Neu Genes Produces Glycoproteins With Increased
Sialic Acid Content.

[0083] The levels of sialic acid were analyzed by HPLC in human IFNy
protein produced by the sialidase sShRNA targeted cells and non-target shRNA control
cells. Spent media samples were collected from 5L bioreactor cultures at stationary
phase (day 6, cell viability around 95%) and death phase (day 13, cell viability around
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genes were obtained. QRT PCR was perfornmed to confirm
gene-silencing effects atthe |level of nRNA (Figure 7).

W b@oiiEd expr essi on knockdown of Neul (Neul -B2)/USRE8/079695
over 95%in Neul-shRNA cells (Figure 7A), about 50%
knockdown with Neu2 (Neu2-S3) in Neu2-shRNA cells
(Figure 7B), and over 70% knockdown wi th Neu3
(Neu3-S2) in Neu3-shRNA cells (Figure 7C). [0080] Gene
knockdown effects were also confirnmed at the protein

20%). IHR¥eAN MtemBRBUdNaSHrotditaeerapliiiiéd ﬂoﬁﬁcéiﬁétﬂtdré@upernatants
above. Conpared to_the control énon target shRNA),

by imrrmpnﬁmltawrlﬁgatm | Brigfly eafisr gentiegatiperrnd irghion ite éempye cell

oo B S ARG 1R LA g

hIFNy antaoomrstAmran@éhung treslositinen) hiFNg pacbtemaaes aluted with. elution buffer.
0081] To eval uate whet her shRNAs affected cell growth

F’U“f'C%tmﬂ‘/ Wes grEies ot aNoR A TehEXp! F?éergTQQ/\EWOHfat@W@QB'C System
(AmersHam B@%&%B%ﬁﬁ@ ?)Uhﬂ@d breteRANss bﬂﬁnﬂﬁedéﬂg‘y(”ghlﬁé as previously

|nter eron tern were anal'yzed
describselk e i nocul ated at ~ 200,000 cells/mM viable cell

R Lormahe siaitiale St bR P ias Jremananzed By HPLC.
Briefly, %WF@WP@FW@&WHIW\W brcﬁéuﬁ\@alﬁnp?}é%@é IY8shifigdd HRd résuspended in 100

I ca s were cultured in 5L bioreactors at
ul of ultsaplare witen Wil Dbacelie aqidpr 0 samplet was hpdiottzed at@5Cefor 3

nours. SingTEfiersalfie otk tikh Sk et il REReRed AT At
re&dué@’wéhﬁdéﬂ'\%ﬂé@d NEgea fvetogeald I\ﬁdumelﬂ 2 Qi aird- @5-

npared to the non-target ShRNA control cells (Figure

(methybwedmwdnﬂme@ﬁ (M), fﬁ@h)wed\@y Wid-Grising et tayiense ahase column.

RO own 1 TR TR bR GhE £ QR PR g 8 of salc

acid in &liF ¢ pestepr pbeIUOe@byNeml and NﬁuQQ;hRNMBH@ dehe were not
nontarget control cells. |n fact gher | evel

&gmﬂcgg%pﬂ ICERR] fmramnr{amteshmg@@@oldylgggﬂ@)oﬁlmﬁggh the level of
iaic o238, BOCBARAARRA: FE by SFRNVA 1 SN ottt

(Neu2:Bxadplred). 611 Srﬂoés.lmgacaf/pr@ld@lﬂew e men-targetut &00 + 0.090 pmol
sialic agdy&%glr f?ﬁ:ﬂ V\6 %Z%ncrg)asﬁgwglvgrl tr(m:e é%lllc ag::lodn ct:oenqteht of hIFNy
protein from Neu3d shRNA CHO cells was increased significantly comparing to protein
from control cells (Neu3: 2.133 £ 0.101 pmol sialic acid/pmol hIFNy vs. non-target:
1.600 £ 0.090 pmol sialic acid/pmol hIFNy, p < 0.01, n = 4).

[0086] On day 13, there was no obvious improvement of sialylation with
hIFNy produced from Neu1 shRNA CHO cells. However, the levels of sialic acid were
enhanced in hIFNy protein produced by Neu2 cells (Neu2: 4.948 + 0.150 pmol sialic
acid/pmol hlFNy vs, non-target: 4.113 £ 0.113 pmol sialic acid/pmol hIFNy, p < 0.01,
n=4) and Neu3 cells (Neu3: 5.175 £ 0.414 pmol sialic acid/pmol hIFNy vs, non-target:
4.113 £ 0.113 pmol sialic acid/pmol hIFNy, p < 0.05, n=4) (Fig. 11B). The sialylation
enhancement of human interferon gamma protein produced from Neu3 and Neu2

shRNA CHO cells indicates that the down-regulation of sialidase genes (Neu3 and
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[0083] The levels of sialic acid were analyzed by HPLC
in human | FNg protein produced by the sialidase shRNA
W@ 200904%e84 cel | s and non-target shRNA control ceCT/BS2008/079695
Spent nedi a sanples were col lected from 5L bioreactor
cultures at stationary phase (day 6, cell viability
around 959% and death phase (day 13, cell viability
around20% . Human interferon ganm proteins were
purified fromcell culture supernatants by
Neu?2) reaueegaivierdli $ivlidadd Adthatlizpd. cdpiseqlibiitly Riduekd the levels of sialic
~centhfugation and filtration to renove cell debris,
acid in igcgnbiaapt proseins PaegicedRs CHEAgels. ohhese axamalesydemonstrate

oot o BRATR RS, BN BB S B

improvewrbtin glfoosylatet.i on was carried out on an AKTA
Expl orer 100 chromat ogr aphi ¢ system (Aner sham

Bi osci ences). The purified protein was quantified by
ELI SA as previously described. [0084] The sialylation
of purified hlFN g proteins were anal yzed by HPLC
Briefly, 50 nmg of purified hlFN g protein sanple was
| yophilized and resuspended in 100 mi of ultrapure
water with 2N acetic acid. The sanple was hydrol yzed
at 800C for 3 hours. Then the sanple was filtered and
speed-vac dried. Released sialic acid residues were
dehvatized with a fl uorogenic conpound,

1, 2-di am no- 4, 5- (et hyl enedi oxy) benzene (DWVB),

foll owed by HPLC using C 18 reverse phase col um.
[0085] The data are presented in Figure 11. On day 6,
the levels of sialic acid in hlFN g protein produced
by Neul and Neu2 shRNA CHO cells were not
significantly different from non-target shRNA contro
(Fig. 11A). Although the level of sialic acid appeared
to be slightly higher in Neu2 shRNA cells, it was not
significant (Neu2: 1.945 + 0.1 11 pnol sialic

acid/ pnol hlFN g vs. non-target: 1.600 £ 0.090 pnol
sialic acid/pmol hIFN g, p = 0.0528, n=4). However,
the sialic acid content of hlFN g protein from Neu3
ShRNA CHO cel |l s was increased significantly conparing
to protein fromcontrol cells (Neu3: 2.133 £ 0.101
prol sialic acid/pnol hIFN g vs. non-target: 1.600 +
0.090 pnmol sialic acid/pmol hIFNg , p < 0.01, n =
4). [0086] On day 13, there was no obvious inprovenent
of sialylation with
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hl FN g produced from Neul shRNA CHO cells. However,

the levels of sialic acid were enhanced in hlFN g
w@e@veinsproduced by Neu2 cells (Neu2: 4.948 +POI/LUSHO8/079695

prmol sialic acid/pmol hlFN g vs, non-target: 4.1 13 %

0.1 13 prol sialic acid/pnmol hIFN g, p < 0.01 , n=4)

and Neu3 cells (Neu3: 5.175 = 0.414 pnol sialic

acid/ prmol hlFN g vs, non-target: 4.1 13 £+ 0.1 13 pnol

sialic acid/pnmol hIFN g, p < 0.05, n=4) (Fig. 11B).

CLAIMEe sial yl ati on enhancenent of human interferon gamma

protein produced from Neu3 and Neu2 shRNA CHO cell s

What |$ RARIBWCES: t hat the down-regul ation of sialidase genes

(Neu3 andNeu2) reduced overall sialidase activity and

T ooy G ereEl 68 Sl ST teg BBl Rt st one

ex ampbressdeativn fritegtated hatletcaaige sequgreteeescdding angn-cytoplasmic
usi ng. an RNAlnterference Iat rm.is an efficient

{0 SSS6e neraﬁﬂaor@a@ Se6sTes pieda Rt W feetted Ram the
d err ? gﬁssf‘m 'altl éé?%bohh%%ebbn!. %oem'iw@@ and (b)
di s expr I'east one chronbsona

[ ntaé@eﬁtabouUGO% |deat1c€d te&ﬁﬁeﬂiﬂeN@ﬂcodl ng a

non cytoplasm c sialidase, the am no acid sequence of

2. of i Sall MG EinD FPeBIh Fik Al pOB s aEf o X 518D rom the
a”%rébb c@hsﬁsﬁﬁgbf fé)@ﬂeé’é@%bbdﬁgY%Claenﬁ@aIiiE@E'@IIDKQG 2,and (b)

: e cell Iine o im1l, wherein the anmino acid
sedflidprsd a@uégp%c'ﬂéﬂt"f&'é%stﬁﬁ%'@ ¥-consi sting of (a)
at | east about 97% identical to SEQ ID NO 2, and (b)
at |

3. cel-lt ell Iﬂ@&ﬁel%@rﬁll quéé@#engt @E%nbr%)elaggﬁ %onsgg “essentially
conﬁlassaqmmeruelleﬁted/frofn thesgrgup rooasisthg of SEQ IldeD.Izeand SEQ

355%604{1&5“ ng of SEQ ID NO 2 and SEQ ID NO 4. 4 .
line of claim1l1, wherein the am no acid

sequence consi sts of a sequence selected fromthe

4. 9r OtHe @émme%f élsmvﬁ ﬁﬁ@én@tﬁ@a%n%‘%@%@qh@n&@céns@ts ofa

The cell line of claim1, wherein the expression of
t hesequen@e seleciad &@r@u‘.{ae@oup consisting of SEQ ID NO:2 and SEQ ID
NO:4.
5. The cell line of claim 1, wherein the expression of the nucleic acid sequence

is disrupted by a technique selected from the group consisting of RNA

interference, homologous recombination, and site-specific recombination.

6. The cell line of claim 5, wherein RNA interference (RNAI) is mediated by an
RNAI agent selected from the group consisting of short interfering RNA, a
short hairpin RNA, and an RNAI expression vector.

7. The cell line of claim 1, wherein the cell line is selected from the group
consisting of an insect cell line, a mammalian cell line, a rodent cell line, a

non-human primate cell line, and a human cell line.
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is disrupted by a technique selected fromthe group
consisting of RNA interference, honol ogous

WO eomi2eat i on, and site-specific reconbi nati oPCT/6S2008/079695
The cell line of claim5, wherein RNA interference
(RNAi ) is nmediated by an RNAI agent selected fromthe
group consisting of short interfering RNA a short
hai rpin RNA, and an RNAI expression vector. 7 . The

cell line of claimi1i, vvhereint_hecellli_neis

8. selrfd €8l ineost dlien 97 AHBr&Rfsd séil e Rf a Dhindyeatdmstet bvary
line, a mammalian cell line, a rodent cell line, a
nodCltXeeelbinérat e cell line, and a human cell line.8 .
The cell line of claim1, wherein the cell line is a
Chi r - 1L A

9. | RS CelHEP O£ B YnbfdiPtne Salipade onsiets S BEG BN
IDNG 2. 10 . The cell line of claim8, wherein the

10.si alhiedeedkelircoofkdlsins 8phSEM e Slalidasel tonsiste of SHQ IDMNO:4.
of claim8, wherein the sialidase consists of SEQID

NO 2 and, SE NO,4. 12 .. . The cell |ine of I
1. arteer L BiRoe Qe BalbPtRie LiF Seffen P of SEQ o2 ane
chrgr@gpmOt4, i ntegrated nucl ei c aci d sequence
encodi ng a cytoplasm c sialidase, the am no acid
sequence of which is at |east about 85%.identical to
12. sedherreliding ofidaim thiurier comprisingr distupited ezpregpionLf @

am ' : LStS t] - -
ARSI IR GO BSLBI G SEULALL o e R d Bolasmic
acidialglegeethecarnimosacid seqliesde ol Whish)i$ at [Hast abbat &5% lidentical to
line qgf c| 6[ m 12, wherein the expression of the

nucPERdDN 06-sequence is disrupted by a technique

selected fromthe group consisting of RNA

13.1 NtRId &&IBHELof B8HPH QQ\QHéreriﬁ‘éPngJ) Befdl éHbueiﬁFglc,onsisgsf essentially of

site-specific reconbli nation. . The ce i ne
cl HMID,N@kferein RNA interference (RNAi) is nediated
by an RNAI agent selected fromthe group consisting of

14.Sholrﬁe éé]f Iﬁ'{ef gﬂzlgﬁn l%‘ﬁ’/\/hg‘rein amino acid sequence consists of SEQ ID
NO:5.

15.  The cell line of claim 12, wherein the expression of the nucleic acid sequence
is disrupted by a technique selected from the group consisting of RNA

interference, homologous recombination, and site-specific recombination.

16.  The cell line of claim 16, wherein RNA interference (RNAI) is mediated by an
RNAI agent selected from the group consisting of short interfering RNA, a
short hairpin RNA, and an RNAI expression vector.

17.  The cell line of claim 12, wherein the cell line is selected from the group
consisting of an insect cell line, a mammalian cell line, a rodent cell line, a

non-human primate cell line, and a human cell line.
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short hairpin RNA, and an RNAI expression vector. 17 .

The cell line of claim12, wherein the cell line is
W@ 200804%e84 from t he group consisting of an i nseRCT/T8L008/079695
line, a mammalian cell line, a rodent cell line, a
non- human primate cell line, and a human cell line. 18
The cell line of claim1l2, wherein the cell line is
a Chinese hanster ovary (CHO cell line. 19 . The cel

18.

19.

20.

21

22.

23.

24.

25.

line of claim18, wherein the non-cytoplasmc

si atHedegiriroasd sing 12f whEfaih Bhd\6IRling @ a Eamesel Harhst8eovary
of claim 18, wherein the non-cytoplasm c sialidase
cofSH@kcalfIiNBEQ ID NO. 4. 2 1. The cell line of claim

18, wherein the non-cytoplasm c sialidase consists of
SEQJ*eDcé\ﬁir?e 8ant ! WhdEid F}h@?ron-%g%{i%‘ié%‘?ﬁ'icfs‘?élidase consists of
producing a gl ycoprotein, the neth conprising
exBEQIDNgOL.nucl ei ¢ aci d sequence encodi ng the

gl ycoprotein in a cell conprising disrupted expression

of _at | east one chrgnosonal i ntegrated nucleic acid.
et e hnGT 8BRSt bk BeHEHEaTr B skallagn ZonSists of
amgpQapi Josggquence of the sialidase being sel ected
fromthe group consisting of (a) at |east about 95%
identical to SEQID NO 2, and (b) at |east about 80%

.i delita eell linepofSeEgm HENehareinvg eemrcyteplagnyic sialisieee wonaists of

23 SR AE OB EET IS Lrerei n the anino acid

sequence of the sialidase is selected fromthe group

corss rsdthog) farfproalicing al gipsdpratamitth® Methde tongalsingeiir@ssing a

ID NO 2, and (bz at least a ouﬁ 90% i dent i c&‘ to SEQ

| DNEEIC agl s NRBERSAJHIO BE GI¥ROPIOtehBrRFs EHBPHRHO

aci _ g, . . _ _

oo BB R igh oF oF el B38 E B I PASTLipf aci

NO s2qardcSEQrodngi@ don-2§toplaseniosidiiddsef thel eamnimozid sequence of

vvh%g IsPaIitd!c]ge %g}ngoseaf(e:c':tgdsf%%?ﬁec Sro%fp ct:ohn%is fn%l 5fczg§gt least about
95% identical to SEQ ID NO:2, and (b) at least about 80% identical to SEQ ID
NO:4, wherein the glycoprotein has increased sialylation relative to a suitable

control.

The method of claim 22, wherein the amino acid sequence of the sialidase is
selected from the group consisting of (a) at least about 97% identical to SEQ
ID NO:2, and (b) at least about 90% identical to SEQ ID NO:4.

The method of claim 22, wherein the amino acid sequence of the sialidase
consists essential of a sequence selected from the group consisting of SEQ
ID NO:2 and SEQ ID NO:4.

The method of claim 22, wherein the amino acid sequence of the sialidase
consists of a sequence selected from the group consisting of SEQ ID NO:2
and SEQ ID NO4.
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consi sts of a sequence selected fromthe group
consisting of SEQID NO 2 and SEQ ID NG 4. 26. The

woreionoe284 cl ai m 22, wherein the expressi on of PETIES2008/079695

26.

27

28.

29.

30.

31.

32.

33.

34.

nucl ei ¢ acid sequence encoding the sialidase is

di srupted by a technique selected fromthe group

consisting of RNA interference, honol ogous

reconbi nati on, and site-specific reconbination. 27.

The net hod of claim 26, wherein RNA interference

( RN mieshdtesl @hietl2bywherdiNfe éﬁﬂ’@%s@ﬁ'cﬂ@rﬁ@ﬁuéle%dlﬂ%equence
group consisting of short interfering RNA, a short
haiansodinaNhe siglfaga IRNNFU@%MSQ feshngats grlected froppghe group

e o Hr RS PohOBUBLE B ai Qg specte

correc(smbngmoﬁ bei ng chronbsomal |y i ntegrated and being
extrachronosomal . 29. The method of claim 22, wherein

the_cell is select om.t roup consi stjng of an
| el megiqd SECGRH a8 wéﬁreeréﬁ?ﬂf%t? aencouaNAis hedted by an

norRNJgf%ﬁbrﬂréer@ft@d é® u?hdg)%ggppﬁﬁf%hoﬁ%teﬁ@ﬁng RNA, a

net ho claim?22, ere n is a Chinese
haresioetr haixoam RN/CH(D)d arRNAiZxpresdhen wecthod of cl ai m 30,
wherein the non-cytoplasmc si al i dase consists of SEQ

2. .32, The . aim,30, wherein the
nor B st o S 2p  flein P%?'Q'C&C'%E@H’%S‘%QPO%Q the
Th Iyaidﬂ@l‘élrofs éélékttéd $dm VWEE%@I\% dd‘rreusmmg &%Bhtosomally
si al1dase consists of SEQ 2 and SEQ ID NG 4. 34.

Théntestaed and keing ﬁxmchrwmsemﬁ the cell further
conpri ses disrupted expreSS|on of a chronosonal |y

i nt—@% ﬁk%dqblfélﬁl'nﬁ: 28C{f HWG&I %%ﬁdt@@ fdm the > group consisting

cyt asm¢c Sia |dase e am no acli d sequence o

whiaftani insadt dediaalmaxbmailaﬁ?n%lj devderdalelll @ nSR@uUnian primate cell,
NQO 5. 35, The t hod of claim 34, wherein the am no

acidi %2y r%f the cytoplasmic

The method of claim 22, wherein the cell is a Chinese hamster ovary (CHO)

cell.

The method of claim 30, wherein the non-cytoplasmic sialidase consists of
SEQ ID NO:2.

The method of claim 30, wherein the non-cytoplasmic sialidase consists of
SEQ ID NO:4.

The method of claim 30, wherein the non-cytoplasmic sialidase consists of
SEQ ID NO:2 and SEQ ID NO:4.

The method of claim 22, wherein the cell further comprises disrupted
expression of a chromosomally integrated nucleic acid sequence encoding a
cytoplasmic sialidase, the amino acid sequence of which is at least about
85% identical to SEQ ID NO:5.
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sialidase consists essentially of SEQ ID NO 5. 36. The
nmet hod of claim 34, wherein the am no aci d sequence of

WO b@oyepl asn c si al i dase consists of SEQ | D NO/BS2088079695
The nethod of claim 34, wherein the expression of the
nucl ei ¢ aci d sequence encodi ng the cytoplasmc
sialidase is disrupted by a techni que selected from
the group consisting of RNA interference, honol ogous
reconbi nati on, and site-specific reconbination. 38.

35. TherHeetn@tbdPHf dlhi BU Swhetdig tred Bmiatiftseglienedeethe cytoplasmic
(RNAi ) is nediated by an RNAI agent selected fromthe

gr Giglidesagiossistyesserdiaby of SRR BQP:Rg RNA, a short
hai rpin RNA, and an RNAI expression vector. 39. The

5 TECPRE 0L 0003 A Ll SPABEL 51 o

celdiglidaseadesistcef SEQaAIDWND:Suman primate cell, and a
human cell. 40. The nethod of claim 34, wherein the

cell is i hese nst er_.ovyar CHO cell. 4 1, Th

37. ot tsmethad of Gt 8 RbetsiR 1 SxEnsby €5 e, aheEic a0id sequence
si &ricdang PeSteIgshlc SERAdsE iSdistupted: byh EedmidiRds@bcted from
cl ai m 40, wherein the non-cytoplasm c sialidase
coribé greuptorsHs)ingONRNA intEgfergihes, mentidgelis tacanmiaation, and
wher.ei n tﬂ,e nan- tq |asm c sialidase consists of SEQ
I D%'Sfezg kf@ﬁ@nl 1'4. 44. An isolated nucleic acid

encodi ng a pol ypepti de whose am no acid sequence

38.COoM/iesinetidd SEShIND3RAVRerEn RNA irtotfaictde TROIAR) i6 rasdidted by an
encodi ng a pol ypepti de whose am no acid se?uence

corfeNAt 391t Ssestedim ihe areup <opsisiing & spertypeperiag RNA, a
WNOFR i AR A Fars BB r&¥icH $e&oPT SEQ I'D NO 2.

39. The method of claim 34, wherein the cell is selected from the group consisting
of an insect cell, a mammalian cell, a rodent cell, a non-human primate cell,

and a human cell.

40. The method of claim 34, wherein the cell is a Chinese hamster ovary (CHO)

cell.

41.  The method of claim 40, wherein the non-cytoplasmic sialidase consists of
SEQ ID NO:2.

42. The method of claim 40, wherein the non-cytoplasmic sialidase consists of
SEQ ID NO:4.

43. The method of claim 40, wherein the non-cytoplasmic sialidase consists of
SEQ ID NO:2 and SEQ ID NO:4.

44.  An isolated nucleic acid encoding a polypeptide whose amino acid sequence
consists of SEQ ID NO:2.
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47. A purified pol ypepti de whose am no aci d sequence
consi sts of SEQ I D NO 4.
WO 2009/049284 PCT/US2008/079695

45. Anisolated nucleic acid encoding a polypeptide whose amino acid sequence
consists of SEQ ID NO:4.

46. A purified polypeptide whose the amino acid sequence consists of SEQ ID
NO:2.

47. A purified polypeptide whose amino acid sequence consists of SEQ ID NO:4.
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