WO 2008/077545PCT/EP2007/011158 Selection method The present invention relates to the field of
RNAI. More precisely, the present invention relates to the field of reducing the translation of
polypeptides in cells and subsequent selection of said cells. llackground qf iopn 5The
phenomenoﬁ”&%ﬁf&?ﬁ%diated gene silencing has been described first ir%?hﬁﬁg%\gzjgirlﬁggditis elegans
system, in which microinjection of long double stranded RNA molecules was reported to result in an
inactivation of the respective gene (US 6,506,559). Later on, RNAiI mediated gene silencing has been
disclosed in vertebrates (EP 1 114 784), in mammals, and in particular in human cells 10 (EP 1 144
623). In these systems, gene inactivation is achieved successfully, if short, double stranded RNA
molecules of 19-29 bp are transfected in orde?ﬁlécﬁaﬁﬁ’éﬂ?@dknock down a specific gene of interest.
The mechanism of RNA mediated gene inactivation seems to be slightly different in the various
organisms that Iive preemirivestigetettistesato IthalfigikeinfN AbWaoes, rscRn e dEtEd gyene
silencing is basggeatRastArRAse g degidsaiighetihekaigebifRlypeptititedd yithad
endonudease Ag%%naute% w eﬁ%}&g@%ﬁ%ﬂ&g so called RISC complex (WO 03/93430). Sequence

specificity of degraég?i%%nls etermined by the nucleotide sequence of the specific antisense RNA

strand loaded inigi t?e RISS: ﬁgrgﬁlex.n éo,ﬁppr‘opriate possibilities of introduction include transfecting
the double stran 2 ' , or in vivo expression of DNA vector constructs, which directly
result in short double stranded RN pounds having.a sequence thatis | igal.or camplementary
to a part Bf the targe? m%’c?ﬁ} r‘?g m%%é;;‘aéeaé _S’,‘es%‘%gﬁ,’e‘f Eﬁ}%{% nc%%sgﬁﬁg%{sﬁ?gve geen used
successfully for @@nl_eoshébbeg?lme‘bﬁﬁﬁr@ét‘s’@she%ﬁ"d’é“&@ﬂéﬁw%éﬁ‘ﬁﬂﬁ‘,‘%ﬁﬁ&aﬂ fbed in that
after introductiorriNi sellscilds processaddnto seadubleastiandad RN o shepsupetitregsaguence of
wf}icﬂ cgrrfspon%rg&%%%@w péty;eoariqi@gmameaegw@- Ag&%in@%gnmmnag@&é&nmhave two
N-linked oligosacchayide ¢ s hound to the Fc regiqn at ppsition Asn297 or i e s at
position Asn298 YRIRIASE 3@0%&333?34 Yides ‘é‘é‘%’ef%‘éfy a&rlgéz)flfhé) %':%Irﬁﬁféx ﬁa%’é%n%]%r%gtl;ﬁe,
composé® of a tiFRahhbse28bringhercrsrasmnth SResBAEAVaHiob Setrdi bt s sitiBle (R macher, -2 -

T.W., et al., BiocheibleSaanSaranN B In{d1986)s13111948; HprasnaaRfeatdlin Nater¢oBemeetmbl. 17 (1999)

176-180; Okazalgi, Ay QB@h’a‘%pM%t%&'e 336{2094) 1239- 1249; Shinkawa, T., et al., J. Biol. Chem.
278 (2003) 3466-3473). Longmore and Schachter (Longmore, (3.D. and Schachter, H., Carbohydrate

Res. 100 (1962) 365: 398\ sglpiack fiampatcine Ietilici npmeca flucaniipasieraseidf UTE). FuTs
is located in the r%1ycosy ation paj[hwa%é% cells and catalé/zes the [:urco[s‘%/ﬁtls%,n of the innermost

N-acetylglucosamindFaei REBPREH R BbL5ERARYREE T &%ifiagk 1L SAT By Esdie bond. US
2004/0182140 aR¥NY Snedietd eo slersins tivdesrdmaprsintaeicyeiens! Mesrdasdsrahifisiting
al,6-fucosyltrangferasenithiniselldiaesyenpreading chasmbiganiimmwhagidb ylins df Cie (feens cul naris

agglutini) is a leckp IngiepoRgRiERS AWRIYSREMRISC IUMBRROSBeEATE S TLE UEgR.ekdblinked
oligosaccharides. Cells, presean f cos,ﬁ structures gg}t eir cell sré’rjfacee %rﬁées%%%?ilze% eacpd lysed by
LCA (Ripka, J. aftt&maines bp he Bl e Aetuesh o1 PaYsE 5 10 or, K, "efar., Blotechnol.
Bioeng. 88 (2004):@0h«RIS). hoEPlek.705 251 is a process for producing antibody compositions by
using RNA inhibiting reported. Summary

20 Appropriate possibilities of introduction include transfecting the double stranded

RNA molecule itself, or in vivo expression of DNA vector constructs, which directly
result in short double stranded RNA compounds having a sequence that is identical
or complementary to a part of the target RNA molecule. In many cases, so called
shRNA constructs have been used successfully for gene silencing. These constructs

25 encode a stem-loop RNA, characterized in that after introduction into cells, it is
processed into a double stranded RNA compound, the sequence of which
corresponds to the stem of the original RNA molecule.

IgG1-type immunoglobulins have two N-linked oligosaccharide chains bound to
the Fc region at position Asn297 or in some cases at position Asn298. N-linked
30 oligosaccharides generally are of the complex biantennary type, composed of a
trimannose core structure with presence or absence of core fucose (Rademacher,



The current disclosure comprises a method for selecting a mammalian cell, wherein the method
comprises the following steps a) transfecting a mammalian host cell with a nucleic acid that comprises
a first nucleic acid comprising SEQ ID NO: 14, 15, or 16, which contains a part of a nucleic acid
encoding a polypeptide that catalyzes an al,6-glycosidie
bondformationbetweenfucoseandanasparagine-linked N -acetyl gluco samine, b) cultivating the
transfected mammalian cell in the presence of Lens culinaris agglutinin, and c) selecting a
mammalian ceff Wable uhd®ishreaanthtoisapstep HP86 a3 ki 4kfiflstaspedt, thieak,iNptorded a

method for selegting;3, mammplian Gol. pharerlerigeddn thaj saidmetaad coprises ahtansfecting a
mammalian cell with a nucleic acid that com%rl(sres a first &%}%%&i@?’%m is transcribed to a short
a

hairpin nucleic Zetd> SRRKBR-chrfpising S YBeRIo’ T4 em of the shRNA arid
additional nucleic acid of SEQ ID NO: 17 as loop of the shRNA, b) cultivating the transfected
mammalian cellotgtepcayid thehprbiseriéowgmerts culhares aiféﬂiﬁﬁ‘ﬁﬁ (He Aahebxdrgeiditing a

mammalian cellpiabksongies-te cpoditnssh sierib) lina secanghaspach-theseyisrpiofdded a method
for selecting a fpa i ell,;characterized in th ' i ) lansiecting a
mammalian cef?%?fﬁ?aa%%%iﬁé aht):?éj} ﬁ?aﬁ:?f%pﬁ%ég%%ﬁﬁs@nrggﬁﬁ%igf év)\%h?ssr??g tra?\agg%ibed to a shRNA
with the stem dPgassIREuIEThethg diRtEmRvErdtaeigisaamies ey ad 195 Aucleotides
in length, comprigingrGiheiHasNDe It hscstam of a-giRdMAdandoadditional nucleic acid of SEQ ID NO:
17 as loop of the shRNA, b) cultivating the transfected mammalian cell of step a) in the presence of

Lens culinaris agghginim (&AL angh clsetecting aoTammalian sadbyiabledindaathe gengliions of step
b). In a third aspect, there is prayided a d for selecting a mammalian gell expressing a
heterologous po f/%ée)pﬁdg) @h%lr%\lér%? the e%%@%%ﬁ&%%%&o%us‘%c%%eﬁ%@e %%%Saer% Egsél tegree of
fucose modificagiernbinareimpenamabglitomprises the following steps a)transfecting a mammalian
cell with a nucleic acid comprising i) a nucleic acid that is transcribed to a short hairpin nucleic acid
(ShRNA) of SERQUB NGzn0aitiSER 18 N@indd) iy asnlettic doitl erweningsa hbtefologslasegolypeptide,
b)cultivating thefrapsfected mammalian seliniRePreseRseRik&RS culinasieRaahlinindCA), and
c)selecting a mammalian CE&VJ&U%UI’]QFI’ the condltlons(?f- st(?;f bg(f‘% mammaia ge!]l expressing a
heterologous pgwgﬂﬁaé)n eir cell surface are recognized ana iysed by 1pka, J.

Stanley, P., Som. Cell Mol. Gen. 12 (1986) 51-62; Mori, K., et al., Biotechnol.

Bioeng. 88 (2004) 901-908). In EP 1 705 251 is a process for producing antibody
compositions by using RNA inhibiting reported.

Summary

The current disclosure comprises a method for selecting a mammalian cell, wherein

the method comprises the following steps
a) transfecting a mammalian host cell with a nucleic acid that comprises a
first nucieic acid comprising SEQ 1D NO: 14, 15, or 16, which contains a part
of a nucleic acid encoding a polypeptide that catalyzes an al,6-glycosidic
bond  formation  between  fucose and an  asparagine-linked
N-acetylglucosamine,
b) cultivating the transfected mammalian cell in the presence of Lens culinaris
agglutinin, and
¢) selecting a mammalian cell viable under the conditions of step b).



-2b - In a fourth aspect, there is provided a nucleic acid comprising a) a first nucleic acid which is
transcribed to a short hairpin nucleic acid comprising a nucleic acid selected from the nucleic acids of
SEQ ID NO: 14 or 15 or 16 as stem of a shRNA and additional nucleic acid of SEQ ID NO: 17 as loop
of the shRNA, b) a second nucleic acid encoding a__?elgction marker, c) a third nucleic acid encoding a
heterologous polypeptide selected from the group o ﬁeterologous polypeptides comprising
immunoglobulins, immunoglobulin fragments, immunoglobulin conjugates. In one embodiment the first
nucleic acid is fiansdiiseddpeat shisstchairpinvidetbie acith(shRMARIdhguclaiarasidiascesling to the
method of the %ﬁ&lg&%f%ﬂg%s‘%@fﬁ%&%% pta second nucleic acid encoding a selection

t e t cleic aci

marker. In an other - 3 - embodiment the nu comprises a third nucleic acid encoding a
heterologous polypeptide, Preferably said heterolagous pqlypeptide is an immunoglobulin, an
mmunogobeii g ANTEE ot TR T ELih AL o i SORIFHER e TheE Riheic acid
comprises a nucleic @it sdlisbtétitrroasiivedgioapoinbrishg SERIDNTSIRNAS EOMDriNi@E 16. In
another embodimentisghgfikb nugleic 3Gig thanueiaic agid SIBEQMA N2 AmeEQ RNO: 21.

The disclosure comprij %I@j)qi,or electing a alian cell, wherein the method comprises the
following steps a) transfec ng a mamrfiﬁszjltl):ffl}‘iJ ﬁggfecqe with’a nucleic acid that comprises a first nucleic

acid of SEQ 1IPNO: 2o RpiEacsHisisthaapadisracsllaéisteriel éndbaliptpseprsyiiektitfe that
catalyzes an al,6-glyatisidie haridtfeirniation batdeen fucose and an asparagine-linked

N-acetylgl ucosgm [ n%e@cﬁﬂ@(%@%ﬁ%ﬁ Jransfested. W@g%n‘%ﬁ“ chstB? Spfég%ﬁ_nce of Lens culinaris

agglutinin, and ¢) selecting a mammalian cell viable under the conditions of step b). The nucleic acid
according to this method of the disclosure comprises in one embodiment a second nucleic acid
encoding a seléctiorseoarierspacantbthern e mibodiskat thetmdclkic sdisttomprisesia shird neit/eic acid

encoding a hetgﬁgjgggg@&glgmtgg%,ng{g[pggﬁ?@&peterologous polypeptide is an immunoglobulin,
an immunoglobulin fragment, or an immunoglobulin conjugate. The method according to the disclosure

in a further em%? i

ITSRLAAMRrIRER AR SSRR)LANLAIRP. QD ACSIIARAL SepR A altivating said
transfected ma elFi a 8

gwa lan celfin the presence of a selection agent, sele ﬁﬁasa mammalian cell viable
under the condfféfhs'drskels A3nRTTEIRE drnbabimeht Bt e @ hlkormierietheingsrssite the
cultivating of thaxtxansfeced sammalian el isrwith athaedsitigesdadenttalicmai-aig Selection

agent andior Wi Rnfieasng.PaRceliaian Al fadidBana RTINS R pmenien gell i

selected from the group of cells comprising hybridoma and rodent cells, pre y comprising CHO
cells, BHK celld28poidiEaiiNAd NSO cells. - 4 - petailed Description of the Invention The current

invention provides a method for the selection of a mammalian cell that
b) cultivating the transfected mammalian cell of step a) in the presence of Lens

culinaris agglutinin (LCA), and
¢) selecting a mammalian cell viable under the conditions of step b).

In a third aspect, there is provided a method for selecting a mammalian cell
expressing a heterologous polypeptide wherein the expressed heterologous
polypeptide has a reduced degree of fucose modification, wherein the method

comprises the following steps

a) transfecting a mammalian cell with a nucleic acid comprising
1) anucleic acid that is transcribed to a short hatrpin nucleic acid (shRNA) of
SEQ ID NO: 20 or SEQ ID NO: 21,
i) a nucleic acid encoding a heterologous polypeptide,
b)  cultivating the transfected mammalian cell in the presence of Lens culinaris
agglutinin (LCA), and
c) selecting a mammalian cell viable under the conditions of step b) as

mammalian cell expressing a heterologous polypeptide.



can be cultivated in the presence of LCA, wherein the translation of an mRNA encoding a polypeptide
that catalyzes an al,6-glycosidic bond formation between 5fucose and an asparagine-linked
N-acetylglucosamine, preferably encoding al,6- fucosyltransferase, in said mammalian cell is reduced
by RNAI. Methods and techniques known to a persoy skilled in the art, which are useful for carrying
out the current invention, are described e.g. in Ausubel, F.M., ed., Current Protocols in Molecular
Biology, Volumes Ito Il (1997); Sambrook et al., Molecular 10 Cloning: A Laboratory Manual, Second
Edition, Cold Spring-ttakbepéabodratorypRrekkdGaldSgciagiderbpridhy . (1989); Glover, D.M.., and
Hames, B.D., ed., DNA Cloning: A Practical Approach, Volumes | and 11 (1995), Oxford University
Press; Freshney, R.L, (gely), ARidal &5l Guiutes anrmetsalarproaghr RlaBsass(L986) aMiatson, J.D.,

et al., Recombinant DNA, Second Edition, CHSL Press (1992); 15 Win acégé% 4 From Genes to
Cloness Ny v PUBIRIRTE A RIS i TN By L O P ESRR TR SAdE Pross
(1998); Freshney, R15, @ulfute semmihteiiBeNs: md/mdizoed BasleiTeeldniddes) FadvRd Edition, Alan
R. Liss, Inc., N.Y. (18&f)ofhe usRohrecombinant DNA technology enables the production of
numerous 20 e?rivatives ohanggcleic:c?&iéjng&g/or Jaglyéo%%%dne}.ar uch derivatives can, for example, be

. . . d SCCon eic L. . .
modified in one individual or severanosmons_%%/ su s%ltutlon, altetation, exchange, deletion, or

insertion. The Modifitd0BA Suaksir aGshsoRERE PRI pros el detsirrfafionr 8 directed
mutagenesis. Such medjficatiénsicaerdagiybe paikipehodedy apepsdingkilledininglatsee e.g.
Sambrook, J., et al"imgfdﬂﬂﬁﬁ:@&%é,lﬂfmﬁﬁ%g mnp@éﬁ%@@spold Spring Harbor Laboratory
Press, New York, USA; Hames, B.D., and Higgins, S.C., Nucleicacid hybridization - a practical
approach (1985) IRL Press, Oxford, England). The use of recombinant technology enables the
transformation of various host cells with heterologous nucleic acid(s). Although the transcription and
translation, i.e./Booagpradsidin enhBHEs) ordivferarid delkanserthed senesbiehlmmaincans!pslonging to
different speciegidashRavg).e.g., a different so-called codon usage. Thereby identical polypeptides
(with respect to amino acid sequence) may be encoded by different nucleic acid(s). Also, due to the
degeneracy of e genelic,cdR ARV RISIFAGIHI@XENTAdE e SaME RRlypeptide. WO
2008/077545PCT/EP2007/011158 - 5 - "A polypeptide that catagzes an al,6-glycosidic_bond
formation betwEERIHEBER hFHH" %d%ﬂ%%ﬁ 2 Eﬁee(??\(f- BEAGHCEEMiRET 1% Xﬁt&@ti‘&%ﬁ; active
polypeptide, i.e. an enzyme, which is able to form an a-glycosidic bond between the 1-position of
fucose and the 6-position of N-acetylglucosamine. The N-acetylglucosamine 5 itself is preferably
N-glycosidically bound to the nitrogen of the free amide group (H2N-00-) of the amino acid asparagine,
preferably of asparagine-297 or asparagine-298 of an immunoglobulin heavy chain (numbering
according to Kabat, see e.g. Johnson, G. and Wu, T.T., Nucleic Acids Res. 28 (2000) 214-218). The
Nacetylglucosamine is preferably located at one end of a sugar chain, i.e. is the 10terminal sugar
residue of an oligosaccharide. A "nucleic acid" as used herein, refers to a polynucleotide molecule, for
example to DNA, RNA, or modifications thereof. This polynucleotide molecule can be a naturally
occurring polynucleotide molecule or a synthetic polynucleotide molecule or a combination of one or
more naturally occurring polynucleotide molecules with 15 one or more synthetic polynucleotide
molecules. Also encompassed by this definition are naturally occurring polynucleotide molecules in
which one or more nucleotides are changed, e.g. by mutagenesis, deleted, or added. A nucleic acid
can either be isolated, or integrated in another nucleic acid, e.g. in an expression plasmid, or the
chromosome of a host cell. A nucleic acid is likewise characterized 20by its nucleic acid sequence
consisting of individual nucleotides.



To a person skilled in the art procedures and methods are well known to convert an amino acid
sequence of, e.g., a polypeptide into a corresponding nucleic acid sequence encoding the amino acid
sequence. Therefore, a nucleic acid is characterized by its nucleic acid sequence consisting of
individual nucleotides and 25likewise by the amino agid sequence of a polypeptide encoded thereby.
The expression "a part of a nucleic acid encoding a polypeptide" denotes a nucleic acid which is a
partial nucleic acid, | e. a fraction of a_.complete nucleic acid, preferably of an mRNA. A complete
nucleic acid is 8”@1]’ gﬂ%u?ﬁ?g@ﬁ@%é‘%ﬁ?@f@?ﬁféleﬂ: éE?&dcd?ﬂﬂﬁé%saﬁ}ptrﬁgﬁﬁﬁéd Aucleotides
of the correspametimgl @fpgen@oTipempalt.of laaiacleie asadiorlthErpﬁrgatmuptﬂ@apiﬂﬂcomprfses any

confsecgltlveffrlqg?&ggrogfgtﬂa,gﬂ%{g mﬂ%ﬁ#ﬁ@%%%ﬁllg@ o 29 atledi}gytﬂd%mﬁfHO i%é?l n&ﬁl 9to 23
preferably o 0 40 nycleotides erably o 0 29 nucleoti mor refer 0
cleotides. WO SO0 RSB EPb 08001 F4F BPHS bABFS R 5@%@%&5& co
shuttle and exmmm@m@@p‘ﬁ@ﬁ@sb&@ widlitasSlEgh Sk giion Ve ctorsipthsntddottpeetrins "plasmid"
and "vector" arg,eigeet Huembaamlalmaimmﬂs@@amnd m’c@lsga@ wasmid withalso comprise
an origin of repgcafcl)olr}ré f}lee%:glr%%ﬂg‘)h floiror o 9‘5@1 of regllcagl ion) a W selectiilon 5 a({ker (e.g. an
ampicillin, kanamycm cline, or c rampﬁenlgc?l selection ma SYor replné ation and selection,
respectively, oPﬂﬁ%W@@ﬁothﬁ lﬁﬂﬂﬂﬂrg B&eferia. An "expression cassette refers to a construct that
contains the necessayyregitatony elemenis)isuthaspilomeities and golyademdationsiessar expression

of at least the 10 co%@yg@@%gggg%%@sg@%ygl qeney, |&ﬁtm§t Ah%)p&lgg? addltlonal
elements may be contajned which e@ enable the secretion of the exp resse po i/peptl The term

"expression cassettéld SoUBEIRMEmdeAtt sl toh Gl Pf??ﬁ’éi SBEiRette is only
transcribed but not tretskxte dyaseagdiancaperafa shiRA NbAet stphotosalndgaene” denotes the coding

region of a gene W”'?a‘?“&@t%é&ﬁﬁE%%%fé&egeﬁﬁngﬁél%ﬁs&l'i‘uﬁletﬁé‘cﬂ?e%@@e&f BefsOn a

chromosome or on a plasmid, which.is necessary for the expression of a polypeptide or protein.
Beside the coding red?gﬂafﬁs a§§ éi%%‘m%}‘iges other functional elements including promoters, introns,
terminators, and optiorsalReangaderpeplide ceBAixbiautitn tharcadiipasmicieiz icid that allows cells
carrying the selection marker to be specifically selected for or against, in the presence of a '
corresponding $eieatideiagedtcloutiafdopbsitiveled e tiendisesard s@npastibinti@gesistance gene. This

selection markerglaysdlie Pastel trapiered WRiawih (o bapasiialieglesied opghe presence

of the correspondln%selectlon agent, e.g. the antibigtic. A'non- 25 transtormed host cell is not capable

to grow or survi’d e B AR SofiifioR ST HREScuuR g&@l&&namérk@}cegwse dositive,
negative, or bifbetetignghtRogitilmsptielctiol rfarkels altod dateotibrebos caltd \qaupiiing te mmarker,

whereas negatiyssglsstitmaniersallavscaiisicaryingdhe marksric be selestivehgliminated.

Typically, a selection marker will confer resistance to a drug 30 or compensate for a metabolic or

cataboli defectin e osieslu Selslon Iy Eni}fﬁ LSl sanelE sl ngude, e, the genes

for amlnoegCOS| e phosphotransrerase such as e.g. t ygromym g), neomycin (neo),

and G418 sele B’ﬁeﬁ‘?aﬁ@rahﬂw&‘&fbﬁtﬁ”% HRIBRRSR), thymidine kinase (tk), glutamine
synthetase (GS), aspéyagine symtketdsentigptop hamsynthetadé ifsdiegtrorendé@f a selection
2008/077545PCT/EggQQ]/OlllSS -7 -

a2} selecting a mammalian cell viable under the conditions of step al).

In one embodiment of the method according to the disclosure the cultivating of the
transfected mammalian cell is with an increasing concentration of said selection

agent and/or with an increasing concentration of LCA.

In one embodiment the mammalian cell is selected from the group of cells
comprising hybridoma and rodent cells, preferably comprising CHO cells, BHK
cells, Sp2/0 cells, and NSO cells.



agent indole), histidinol dehydrogenase (selection agent histidinol D), and nucleic acids conferring
resistance to puromycin, bleomycin, phleomycin, chloramphenicol, Zeocin, and mycophenolic acid.
Further marker %enes are described e.g. in WO 92/08796 and WO 94/281)%:} %ﬁp@eﬁ[}er expression"
as used herei et gg“tsranscrlptron and/or translation processes occurring within a ce In case of a
RNAIi compound refers "expression” to transcription and in case of a nucleic acid encodrng a
heterologous polypeptide to transcription and translafion. The level of transcription of a desired product
in a host cell can be determined on the basis of the amount of corresponding mRNA 10 that is present
in the cell. For examales AR . gvlrema @ sequence of interest can be quantitated by PCR or
by Northern hybridization (see Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring

Harbor Labofatorrafé&é%,{&%%%&o@rem@gg%@amdesi B¢ aRUGIHG RS AhiRlaY0andke
guantitated by various methods y ELIS glp}zc;%, %gglffor the brolo cal a(%trvrty %{&e 15

polypeptide, or W%rh%ﬂi}fhvjtﬁgs’éys}%gf?ﬁél?ﬁé) LA acrtall\?l Qich' 48" Westeérn blotting or
radioimmunoassayodsiag invhpepidfehih saiahitzes cogml & drrptithel lf@‘%ﬁe%&!?fi@ﬁthfé“(%’e’e Sambrook
et al., 1989, supfaods "fiashaelkperigiadtisked| Nnicewhioh@amitieip adiidygesncdainglsheterologous

polypeptide or ¢ USSR ENA:ER b dgnuopi Haaalesvolyde both 20 prokaryori cel

which are used opagation of vectors/plasmids, and eukaryotic cells, which are used for the

expression of ”“ﬂe i 55a Hlarabl s AU eslmpie R mellon Gelis, RIstrly the

mammalian host ce is selecte the group of aljan cell g %;%[ cells (e g. CHO
K1 or CHO DGA4%) BRK . e NEESHHY BN F %SCF—I 5§3'g %SWEI%? R, 25
PER.C60 cells, alhdt(s:c@Srué%s»l@pédeEablygjhéfﬁiemﬁhtmﬁb@l?%ké@@fé@%ﬂhMﬁrﬁ}ﬁa&omprrsrng
hybridomg, myelomaingnd gt eeiisvivieidba ced antop/ispibtmieldhabeelsategrof2), and
mouse mye"’mapce”s &1 %&fﬁé@ NyopR&mRagdines spidnasisalisaCHE eataA
"polypeptide” |s ymer consj f am; no crds neg(ﬁy rﬁﬁ% §t;fo nC’-;\(r)e}/\s/ihetlbersproduced
naturally or synt ﬂEéﬂE{ $obTopk ‘fﬁ{l 51 {)Obﬁ? 4 residles tay be referred to
as "peptides”, wifeedamBiboisds, e“ensrshﬁgfbﬁﬂhéréﬁﬁd?@ﬁtﬂglpﬁmf@é@lor%ﬁfﬁﬁsd{@séhe
polypeptide of maradb@nji®0 aminp Reidwdsidue INAY BectelerFtidonaClsbtinal. Apypeptide may
also comprise NQRLAMIRR.AY C fBHP@@Hé?t&@Sh@é ﬁﬁrbqruﬁr@tﬁoﬂrﬂa@m@%at@m edgdcarboxylic
acid esters. The non-amino acid compgnents, m %\% ePp u[ture of
2008/077545PC FAEPHO B0 OFTRRd. BUHRy R ‘b&ﬁ?&?ﬂ 5 p‘f%s 6’8 d And B ah with the
type of cell. PolypeptideSdle dcieatarthnsic BeshniauaseesnnidaitiamA8rpdheittulittire. Additions

such as carbohygrgte greyps are generally not specified, but may be present nonetheless. 5The term
"amino acid" as used within this application denotes a group of carboxy a-amino acids, which directly

or inlform of 31 PregHrgey eameeerersr@eﬁed)matéuﬁlai@g@c&ammﬂr&smaﬂaﬂmﬁ c(ﬂmamhettef( code: )ala,
one letter.code: rginine (a i cys, C
glutamrrel% (gin, %i;g u gﬁﬁrgf;acrgj Il:%) al%%aaﬁ/c %dﬁrstr &e %i@é%rg)gﬂg& %r%ee leucine
10(leu, L), lysinebgy&19dify ﬁﬁ’eﬂﬁrdrﬂﬁe"c diia) ‘Ehéﬁ&‘r’l'ﬁ Hﬁ?é“@fﬁe F)S ’IfHB‘{’br&th")a se'Hne (ser, 5),
threonine (thr, T)exteliptgphdeltipe Wy tweerm(ty’?h&’)nmddﬁrlaime (vl detjvatisaisen fateiferthe term
"immunoglobuling,denates-a Halein i disiabig of aneRf-selonelypsaiidsadtbriaiiatlymncoded by
immunoglobulin ?enes Thlscddefln ion 165 'nCIl%Qc?nssﬁfé%nﬁ?t%léczﬂtaée@y @ﬂ{ﬁ’f@&ﬁ jeetfg[ms with

substitutions, de atrons 15}1)5 inser ons o?’onpe or more amino acid cated formﬁg tused forms,

chimericZrms, A4olemias RisningzAdbRiorTHETRIR A% ﬁ%‘u?‘%‘l‘@bﬁﬁ geraRIRRe the
different constanPregrdﬁeg’er%Mel}hmﬂsemnauﬁrMrggm@gﬂdbulﬁuvhrcamd nagioaigéeas from, e.g.,

primates and rodepts iRmUNQGIRH NS INARE ) @xford, England).

The use of recombinant technology enables the transformation of various host cells
with heterologous nucleic acid(s). Although the transcription and translation, i.e.
30 expression, machinery of different cells use the same elements, cells belonging to
different species may have, e.g., a different so-called codon usage. Thereby identical
polypeptides (with respect to amino acid sequence) may be encoded by different
nucleic acid{s}. Also, due to the dégeneracy of the genetic code, different nucleic

acids may encode the same polypeptide.



20 variety of formats, including, for example, Fv, Fab, and (Fab)2, as well as single chains (scFv) (e.g.
Huston, J.S., et al., Proc. Natl. Acad. Sci. USA 85 (1988) 5879- 5883; Bird, R.E., et al., Science 242

(1988) 423-4\1%8;2%%%4general, Hood et al., Immunology, Benjamin N.Y p2ngaglitiop (3984) and
Hunkapiller, T.; and Hood, L., Nature 323 (1986) 15-16). Monoclonal immunoglobulins are preferred.

25Each of the heavy and light polypeptide chains of an immunoglobulin, if present at all, may comprise
a constant region (generally the carboxyl terminal portion). The constant region of the heavy chain
mediates the binding of the immunoglobulin i) to cells bearing an Fc-gamma receptor (FcyR), such as
phagocytic cells; aridiie«geits heariogdlyeenaanai dl-ggaeddiptbofEdRratiso krovasmsBrambell
receptor. It 303'%%J%%%é%%é@%@éﬂﬂéﬁ%%@ﬂ%%ﬁ%@&%&mwE}Gaf?@ém aditheipgeipadgomplement
system such as Component (Cig) FcLof i Ny e I RAUBSRISG GhAINS b

|
immunoglobulin,"‘iff'[f?ﬁa§‘é‘?¥tné‘;ﬁ’a\'f(??I mprise a Variablé domain (genera ino terminal
portion). The vadétiseisraath Bfeafr rasiismogfobunrry lgpecsrmiEsy [asalfrely sBisRsARE VO
2008/07 #545P Cil{E 2R IHIE 38 gi9cosliffextinbregidns the rictgtravfctvo fkereggivds gFRpand three
hypervariable regi_g@ﬁég_ Ry The tggmﬁ'mg@gplgg@r@;{wn Qgﬂﬂlg" 86 ugadhateiporefers to an
immunoglobulin 0 2tained rom a population f)fbsTb%antialm.nﬁm&%gQggu §0|rr8m gﬁﬁlaqgutllins,-i.e. the
individual immuﬁﬁ@?&‘tﬁﬁﬂﬁ“g%%ﬂ?ﬁ%ﬁﬁﬁlﬂ?é)%S UtShOR are idenfica excegﬁgj‘or possible naturally
occurring mutatimmhmm@%mqn%fw&ﬂhﬁ%uﬁmoﬁgp m&h@dﬁjﬁﬁﬁﬁlére highly
specific, being dietihthagainsha Bingideratiigeninsitestronthendart ainugsntrhsirto igoljcihsal

immunoglobulin prepgrations. which cldrdifernidemmunoglobulins directed 10 against different
antigenic sites (determinants or epitopes), each monoclonal immunoglobulin is directed against a

single antigenc 5te,an 1c, ARYE1. A AJSIHORIALAEY SRSAIlsiNeBRRgEIeDALEMDRgIobuInS are

advantageous in that they may be s nthe&ze%gnc ntaminated b otk&er imrinu oglgbuilj'gs. The

modifier "monocleNay Rtfitatds ﬁ%‘é‘%@%‘&ér tHE | ﬁr?@éf%%ﬁ%se being 15 obtained from a

substantially homegesioes wang aibmetlretidamogksbldins i tetio privpadentidrunieriequiring

production of the,imrumealakidinronany mart eutasaeteoterig pobnizees fdemstaenwitiman (e.g.

rodent) igmunogiopulips.aie. cimeticIumuRegidRuing taksan'an palialspauencep dedved from
ro

non-human 20 mmur?ég%%ulin an man immunog| buliril. For the o%t artb umaenized
immunoglobulin<!&F8 a8 TASIADh AFRAH ERO 8&%&%?% (FOSStERT Immurio (ﬁ)%%ufi_ﬁ?,olrn which
residues from a yglentidtable rbgigacaregdplaeergsysdsideesdan sl dshet fA PR of a
non-human specigsddeaakimmpanegiphelia)eélioh astiousesleat, saidbit, ©rinomherpemssprimate,

having the 25 de%f“a%-g%ﬁﬁ%%%&q&sﬁmvoﬁeﬁo@tQe;mrﬁaa@ic%;s ghflevRioenNaiakiAgad. Sci
USA 81 (1984) 6 glé 95; US 5,202,238; US 5,204 2%43.én ome wgs&ances, framework region (FR)
residues?8f the hh%ﬁ&ﬁﬁﬂﬁ&h%é%?ﬂ&ﬁﬁ%@?&?&&%@ ContEsPoRdngy non-human residues.

Furthermore, humanized immunoglobulin may comprait;;:l further, modiflia ions, e.g. amino acid residues
lik

that are not found 9 B8 skilierdn it ATH REIEHIRR OdS A Y ﬁ&dﬁé%ﬁﬂﬂfgh%%
modifications resattimvaridnisjoésuchfecpientpolsnodénintarogribeiendimg aseofitlogous but

not identical to the gesPoRANEPaRNtLseAYeRcRt Thasapaodifieaifons arerueei taddrtier refine
immunoglobulin @Eﬁg{: Ak y'ig‘sonhcleic acid sequence consisting of individual nucleotides and

25 likewise by the amino acid sequence of a polypeptide encoded thereby.

The expression “a part of a nucleic acid encoding a polypeptide” denotes 2 nucleic
acid which is a partial nucleic acid, i.e. a fraction of a complete nucleic acid,
preferably of an mRNA. A complete nucleic acid 1s e.g. a structural gene. The
complete nucleic acid comprises all transcribed nucleotides of the corresponding
30 gene. The part of a nucleic acid or the partial nucleic acid comprises any
consecutive fraction of the complete nucleic acid having a length of from 5 to 55
nucleotides, preferably of 10 to 40 nucleotides, preferably of 19 to 29 nucleotides,

more preferably of 19 to 23 nucleotides.



hypervariable loops correspond to those of a non-human donor immunoglobulin and all or substantially
all of the FRs are those of a human recipient immunoglobulin. The humanized immunoglobulin
optionally Wi‘l;bglg(% (}@_ﬂ%ﬁgse at least a portion of an immunoglobulin consigrigegiemityeically that of a
human 5immunogf30 ulin. Methods for humanizing non-human immunoglobulin have been described in
the art. Preferably, a humanized immunoglobulin has one or more amino acid residues introduced into
it from a source which is non-human. These non-hurhan amino acid residues are often referred to as
"iImport" residues, which are typically taken 10 from an "import" variable domain. Humanization can be
essentially performeskfolawingghenmethedefy\éntemantt codvoriuesidonesom/ Masetids. 2Nature 321
(1986) 522-525; Rjechma 0 8 332 3RAhid*etheevenoM.art adedScience 239
(1988) 1534-15 éﬁéﬁl%?sets&%{,}%é?n LQEO%H}HEEI%% 'ﬁlﬂ,g %é‘l‘r%z‘ }3%

3 _Curr, Op. Struct. Bjol. 2 (1992) 593-596 [ty ypervariable
region sequencaBtFEriRE et B ﬁ%’sg%ﬁl?éhcjp 18?(1151(’% %ﬁ%@mﬁ%ﬁ%&%ﬁ%&ﬁggﬁdingly, such

"humanized" imowigiogibbedlivs tire thgmidv CiptBlLpropTBh ofiisin(éaeall i 4 e 58 WiRerein
substantially less,thpe an dnkachRpreamy asiahieydamainbatiteen shlostitpbdriottreledirasponding
sequence from angn-hu Oz%nrggﬁgggnIqg&ag&g@ﬁmm@gﬂggﬁ,@@mgpqg@b@&aﬁ/@r@mﬂmmly human
immunoglobulins in Which some 20 hypervariable region residues and possibly some framework
region residues breteibstituted by residues from analogous sites in rodent or non-human primate
immunoglobulins. Rlecomb_inant production of immuno%otgulins its.weé -krrllgg\(/:n in ﬂi—'%?fﬁtoerff the art and
reported, for exahplEXAFEHETEER AR GrVERMGEY, e OBISI EXSF. 25 Punt. 17 (1999)
183-202; GeisseglGneatsakudratgimxer Podip&yareoppion 98 fR sxpiafior of AMersEfechnol. 16
(2000) 151-160; apd-WerRaHR: GidDEYgReS48:(1998) & 10-BBEst Relif@rabiyntilly dditdinudleic acid in

the method according to the i ventionle & heger, eplidesfirictabhedhe
heterologous po®%“é§ﬁ%§g%3§e 3cfggtgd%%gr%}?ﬁn%n%r%o?%%%;gl,pirﬁy&u Cfglgbtglin fralgpment , or

immunoglobulin BeWRAPLEEs. Breferab i\ Rith it tAEgIob A, RBABGIGhUIM fragment, or
immunoglobulin comjsigeddriste mpnosionaksattaicglssunscabebhoiAriRAifodiGBuRR fragment,
or a monoclonal impymagieRylin conjugate. As used herein the term "immunoglobulin fragment"
denotes a part of an immunoglobulin. Immunoglobulin fragments comprise Fv, Fab, (Fab)2, single
chains (§§FV), aws&mﬂfﬂg&@%\%&@mw&m ingle light ghainahastwelkasl sepenaglobulins in
which at [east one region and/or domain selected from the 5 group comprising framework region 1,
framework region) 2, framguork reqign 3 famewarateaion A funenetinhlediesion dlahypirvariable
region 2, hypervanaﬁﬁe region 3, each of a light anq a h?av cgalnf Fr%ge-{ gionabingedggion, variable
region, heavy ch¥MXoNRETFHER ST FEARTRAh DN a%é%l omain ,ﬁeavy chain constant domain
3, heavy chain coestantdaesnamprssigheHuntiord EsmrotdRfI HRRTBE TR BIHE Rs used
herein the term "ipunesighutinsasigatelesdngigsiddusion of an immunoglobulin and a polypeptide.
The term immunoglobulin conjugate comprises fusion proteins of an immunoglobulin or an
immunoglpbulin fiagmentwithaneta sightiselyaanpksesipretenally witly thosdieétion polybeptides,

whereby 15 each of the palvppll e%ltc'eiifgf'soerl églgsg Iffesent e AECoE URIRAL BN aaiddynpan amide
y

bond with or withSUREH Titery ning linker polypeptide. If the imm négalobuhqa%ocgjuggéef Qprises
a

more than one négerhmursefidbbnttisisEstaR, BAEFof 1 BhHGHAted Ron-immunoglobulin
polypeptides canshiavediheseareabines diftdresitathiradermed sorraveh iibsrnetigsy2 ks ted herein,
the expression “celnaludesdhe. hiRciciskposiniagen) aps clpahmomSlivosionantand
“transformed cell’ include the, primary subject cell,a ch:Lgp&(gs detiued thergfromavighamiveegard for
the numbeér of traﬁ%?éé.rﬁels 5%% lfﬁlgelrsstgcg)%% %t aﬁ progeny r%%}% ot be sptrggis%lé/ égi(‘e,gtical in DNA
content, due to déﬂbé@é’%ﬁﬁné’@%eﬁ’f&%%lﬁaﬁﬁﬁﬁgﬁl%r@ﬁﬁ%’?oﬁ &&eﬁ%"a{/e’the &ama SBfunction or
biological activityfisereank dPiitintheleriipnakiyatkas oo dsdeftione ifosiusls. PR BRedBRt invention
is applicable in gengsal inalivinggaliscexprassing dhe solkalieeld eabigimrardiRiAmoactease Dicer
and the RISC COTJ?égév% y Ie?ix?xgt]ig{eﬁ{ofgrgicaﬂy, a selection marker will confer resistance to a drug
30 or compensate for a metabolic or catabolic defect in the host cell. Selection markers

used with eukaryotic cells include, eg, the genes for aminoglycoside

phosphotransferase {APH), such as e.g. the hygromycin (hyg), neomycin (neo), and

(G418 selection marker, dihydrofolate reductase (DHFR), thymidine kinase (tk),

glutamine synthetase (GS), asparagine synthetase, tryptophan synthetase (selection



in all cells where RNA mediated gene silencing can be observed. Thus, the present 30 invention is
applied predominantly for mammalian cells, but can also be applied for all types of eukaryotic cells.
Preferred however are (‘Sells such as for example Chinese Hamster OvanyGefig;@s:@as6$HO K1
(Jones, C., %togenet Cell Genet. 16 (1976) 387-390), or CHO DG44 (Urlaub, G, et al., Cell 33
(1983) 405- 412 Urlaub, G., et al., Somat Cell Mol Genet. 12 (1986) 555-566), Human 35Embryon|c
Kidney cells, as e.g. HEK 239 ceIIs (Graham, F.L., et al., J. Gen. Virol. 36 WO
2008/077545PCT/EP2007/0 58 - 12 - (1977) 59-74), or HEK 239 EBNA cells, hybridorna cells, as e.g.
NSO cells (Barngg . Madeh)ahiEaiett dohalogye 334 2006 b X da 8 Hidias)] DMard aPCBiﬁ)tech
Bioeng. 73 (20’%§ 61- 27o{)é or Sszgs gglls {Shydman uM gg,gl N«}]B&ﬁy%?rﬁ (1%7&02:6,%@70) or Baby
Hamster Kldney s as e.g 1. BRIK 21 cells. 5The ter f uct onFo thanslatl gnggl_\épeeptlde"
denotes the deg?@@é%ﬁﬁ@ﬂ&%‘pe%?ﬁ&%rﬁ@finﬁﬁ ﬁ'&%aﬁ ingt f!ﬁle po]'iypeptlda E is mediated by an
RNAi compoundietib&INAL compoiasTeeiins ymAegaE&dPafter transfection with an appropriate
expression cassette for transcription of said RNAi compound, or after transfection with a precursor of
an RNAi sompone whisH izpebseduentiyedOprotestséesne HANSEHDERNRCFORARIBY
endogenous Ce'k&ﬂ@{e@&'@@é@ﬁngwmﬂp&ﬂlem RNAF siIRNGIngostiaiegiefray teepnesgen! for in vitro

studies: small in rfrerln%nRNAs clRNA S Il eﬂ%%%ﬁé}]éiﬁé%h@t\k@l@élﬁ%ﬁpeﬁ@k Biotechnol.
20 (2002) 446- 4533 RURRLEECIL Bf the met %m?(é;ordm%to the Iy ntion,comprises a first nucleic

15 acid, which c&ﬁ{ﬂ%é%?&“@‘aﬂ‘@ftéaﬁﬂé?é?e -2 Hg'™s ylﬁgp e that ccizftaﬁyzes an
al,6-glycosidic henredarmatiba detnveerdusnshedrdinnfadsarmgie- I@éfF\?BEBﬂ}@dEg%me.

Preferafjly said fifsk ?eseam qam@m%§EQd@zucaﬁamwamﬁlﬁedtﬂﬂrmmaeteqabmsqﬁe first
nucleic acid of SE%ée% antita EQIB Iil‘ggzo]r dyRiGaRly, e AsPARAINGLINkRErook et

N-acetylglucosafft ysacchari Preférably Irst n ic gcid is transcribed to an
RNAI compoundalmM@%Fé?éQBW‘%S é‘éﬁmﬁ"wwﬁ% (858%%8[}% %%@ordﬁ}#lg {Rggrég%nt invention
is a nucleic acid disesiecPatjpiesidbeamRib bicodirdeis peiy e pritrees %ﬂéﬁrﬁﬂ?&ﬁ%ﬁes an ccl,6-
glycosidic bond f‘pdrlqg,@go&ggggge rg(uggsgmmj , by aspamaginerlidkedi2ihoiecaletylgigcosairne.

U

Preferabl the po tide is a cOS Itran o Q{68 Lz tvi a;adﬁlgg\l compound
results |ﬁ cells hg\g&ﬁgg }g u%e%”le P s | §J§§§§a}§q$a%%e%pa orr pnd{f? ptide and
concurrently of ti¥estsaeBISSRBER) éﬁfﬁ%ﬁﬁﬂﬁ‘ﬁ@ﬁ% URe WB\%VEP msﬁrorﬁ C;% %, preferably

IS0
of from 5% to 153{‘mdlrt@r&¢)pei¢pabd§do(sfteﬁuﬁ%¢okl@% OB $8PEof 30the corresponding wild type
cell. The wild type cell is the cell prior to the introduction / transfection of the nucleic acid of the RNAI
compound. The txansgriptinatiedfrandhmexplessionodssettsl, wisicmis dosstihaitig IS RNAI
compound, can be 1?%[\‘1?6{&%&51595@5%%{9@ PalihpiomateEsisyshasthE&GMARrardatsr mstirom a Pol 1|
promoter e theplﬁo karyotic ce%]K Phic é useLé 'T‘loi' propagation of vectors/plasmids, and

eukaryotic cells, which are used for the expression of nucleic acids. Preferably, the

eukaryotic cells are mammalian cells. Preferably the mammalian host cell is selected

from the group of mammalian cells comprising CHO cells (e.g. CHO K1 or CHO

DG44), BHK cells, NSO cells, SP2/0 cells, HEK 293 cells, HEK 293 EBNA cells,
25 PER.C6® cells, and COS cells. Preferably the mammalian cell is selected from the

group comprising hybridoma, myeloma, and rodent cells. Myeloma cells comprise

rat myeloma cells (e.g. YB2), and mouse myeloma cells (e.g. NSO, SP2/0). In one

embodiment said host cell is a CHO cell.

A "polypeptide" is a polymer consisting of amino acids joined by peptide bonds,
30 whether produced naturally or synthetically. Polypeptides of less than about 20
amino acid residues may be referred to as "peptides”, whereas molecules consisting
of two or moare polypeptides or comprising one polypeptide of more than 100
amino acid residues may be referred to as “proteins”. A polypeptide may also
comprise non-amino acid components, such as carbohydrate groups, metal ions, or
35 carboxylic acid esters. The non—amiqo acid components may be added by the cell,



WO 2008/077545PCT/EP2007/011158 - 13 - et al., Nucleic Acids Res. 33 (2005) e62; Brummelkamp,
T.R., and Bernards, R., Nat. Rev. Cancer 3 (2003) 781-789; Czauderna, F., et al., Nucleic Acids Res.

31 (2003) eI%f?%. In case of a Pol Ill mediated transcription, it is essential W terminator
sequence of W?’ﬂ?@&ably aTLTTTT, at the 3' end of the 5transcribed RNA %ﬁgéégr’gpriate 3
processing of the precursor RNA product (Dylochoorp, D., etal., Nat Rev. Mol. Cell Biol. 4 (2003)
457-467). The RNAiI compound according to the invehtion is preferably an RNA with a hairpin
conformation, i.e. a ShRNA. As an active RNAi compound, such a molecule may start with a G

nucleotide at its fyepd; Fhisds shigoto tae fachidatteansariptiany] Oatnonwithe thié ampeU&t prdinoter usually

starts with a . Hg Stemof (e Iplegule e o Griad anaRisRausaeRse T asa:arR:ach 19 to
29, preferably 1 ¢ nucieotdes in en%t . Preferably, these jpverted re%lee t%%quencebseare
ybrti

completely complefitnrsriid crrEtARYIRAG EAMSHA S BOlTHIE sHRhRERYBrd WithoUt any internal
mismatches. Ongrefetherimegitddsrepeat sequences is a part of a nucleic acid 15 encoding a
polypeptide that catalyzes an al,6-glycosidic bond formation between fucose and an
asparagige-linkethbl 1agatyighics saniins. dbek withm "dspapatitatidik ddnqtesce griefincoseaiAg’ denotes an
N'agety'lg'UC?%“&%&%@EJ%&}'W&P&iﬁé@#)ﬁh@%gﬁ/@f it AosbionrbdbacoiEagsofitieigamma
carboxyl amid group of an asparagine amino acid, where i Ing\aming: acigd.is contained in
a 20polypeptide HPHroERITHE ﬁ%@fﬂ%?%%eﬁ oef%%recgn%[e%%\{eglgsei&%?&g%‘r ﬁr%élg}c%’l g lgligngd 4 t0 40
nucleotides, prefRiatsiyartang(esnudleatRMEC REARHPIdOL SIERA @’ﬁa‘ﬁl’t@a%@%?ﬁﬁh‘ ted repeat
sequences in orgitienpravenizineRy eycie oG isiglitselhintbl hrsalesnirrdifedonermpstructure
that is ngg capabe%gf@gm%gﬁgs,sﬁﬁI}}étm&l@,w@&5}9{9;I@Q&ﬂﬂﬂﬂh&@pﬁh%@mﬁa&(mw be an

a

hang: | i fa Rol )l  t be? ta.4 L tesi to th
erminator Signat PO RO AT OTRE L douul W & F heLs P Corifucs ae

terminator signal of ers. nexpress ese hairpin constructs are
rapidly processewgiine @etivd double stranded molecules capable of mediating gene silencing

(Dylexhoorn, D., et al., Nat. Rev. Mol. Cell Biol. 4 (2003) 457-467). 30A variety of pr?teins with
al,6-fucosyltransfensse hottimythatbyenasraneegphp e SEBRsEs HRFOLER LSS been
identified. WO. 2QQ8/71¢pnEek BRI A &fHledldy- habladgl trdieipeneit i s G-fncdeyltransferase

activity and encoding genes from different, praaniomss, QUFBISM AR {EbNRsIRnGIuReRpTaUIUS01575

. in
aa Drosophila mefano aster02619 aa Homo sapiens03575 aa : .
P and insgertions of one or more amsfn acids, %runca%ed forms, fused forms, chimeric

forms, as well as humanized forms. The recognized immunoglobulin genes include
the different constant region genes as well as the myriad immunoglobulin variable
region genes from, e.g., primates and rodents. Immunogiobulins may exist in a

20 variety of formats, including, for example, Fv, Fab, and (Fab),, as well as single
chains (scPv) (e.g. Huston, J.S,, et al,, Proc. Natl. Acad. Sci. USA 85 (1988) 5879-
5883; Bird, R.E., et al, Science 242 (1988) 423-426; and, in general, Hood et al,
Immunology, Benjamin N.Y., 2nd edition (1984) and Hunkapiller, T., and Hood,
L., Nature 323 (1986) 15-16). Monoclonal immunoglobulins are preferred.

25 Each of the heavy and light polypeptide chains of an immunoglobulin, if present at
all, may comprise a constant region (generally the carboxyl terminal portion). The
constant region of the heavy chain mediates the binding _of the immunoglobulin
i} to cells bearing an Fc-gamma receptor (FcyR), such as phagocytic cells, or ii) to
cells bearing the neonatal Fc receptor (FcRn) also known as Brambell receptor. It

30 also mediates the binding to some factors including factors of the classical

complement system such as component (C1q).

Each of the heavy and light polypeptide chains of an immunoglobulin, if present at
all, may comprise a variable domain (generally the amino terminal portion). The

variable domain of an immunoglobulin’s light or heavy chain may comprise



Mus musculus04575 aa Pan troglodytes05575 aa Caenorhabditis elegans06559 aa Dictyostelium
discoideum07603 aa Gallus gallus08575 aa Canis familiaris09575 aa Rattus norvegicus10575 aa
Sus scrofall575 aa Macaca mulattal2830 nt/277 aa Cricetulus griseus132008 nt/669 aa aa=amino
acids; nt=nu&ELHIEL S inverted repeat sequences of an RNAi compouhi(E* &8 1At rding to the
5 invention can comprise any fraction of the translated nucleic acid encoded by the genes
corresponding to the proteins of Table I. In one embddiment the part of a nucleic acid encoding a
polypeptide is a part of a nucleic acid selected from the group of nucleic acids comprising the nucleic

acid sequences goesnaBgig (RINB AT ARASREERLER ALSFRHPINE AHBSEQUANO: 11 and
es SEQ ID NO: 12 and 13. The first nucleic acid in one embodiment

the nucleic acid é’l%ie uen

comprises as th Rlof a nucleic acid a nucleic acid selected from the group of nucleic acids
comprising the following sequences: CCAGAAGGCCCTATTGATC(SEQ ID NO, 14
15GCCAGAAG§€';‘CG?¥RTTO[GTA°F€E§E€3 |WT§5°@§1*PCA2\%A‘E€GE%??C )A‘ESEB ID NO: 16),
WO 2008/077546R0HERG00R 0 b Essd 15omea thwfivkttinio adidievilrisBaRErReSEQ ID NO:
14, or SEQ ID Nf@irh&n 64 SHRnDiNQhd frdiuelnic avifis aglobiding donPriQnPihiQiopditeids are
denoted as stem,of & ShRIA It s RN RSty BeaTHRRNd Rk witha: ity Hudeicaeid

e €
comprising a nuéfelc , _ . . : .
in minor amounts. Monoclonal immunoglobulins are highly specific, being

directed against a singi'e antigenic site. Furthermore, in contrast to polyclonal
immunoglobulin preparations, which include different immunoglobulins directed

10 against different antigenic sites (determinants or epitopes), each monoclonal
immunoglobulin is directed against a single antigenic site on the antigen. In
addition to their specificity, the monoclonal immunoglobulins are advantageous in
that they may be synthesized uncontaminated by other immunoglobulins. The
modifier “monoclonal” indicates the character of the immunoglobulin as being

15 obtained from a substantially homogeneous population of immunoglobulins and is
not to be construed as requiring production of the immunoglobulin by any
particular method.

“Mumanized” forms of non-human (e.g. rodent) immunoglobulins are chimeric
immunoglobulins that contain partial sequences derived from non-human
20 immunoglobulin and from human immunoglobulin. For the most part, humanized
immunoglobulins are derived from a human immunoglobulin (recipient
immunoglobulin), in which residues from a hypervariable region are replaced by
residues from a hypervariable region of a non-human species (donor
immunoglobulin}, such as mouse, rat, rabbit, or non-human primate, having the
25 desired specificity and affinity (see e.g. Morrison, S.L., et al,, Proc. Natal. Acad. Sci.
USA 81 (1984) 6851-6855; US5,202,238; US 5,204,244). In some instances,
framework region (FR) residues of the human immunoglobulin are replaced by
corresponding non-human residues. Furthermore, humanized immunoglobulin
may comprise further modifications, e.g. amino acid residues that are not found in
30 the recipient immunoglobulin or in the donor immunoglobulin. Such
modifications result in variants of such recipient or donor immunoglobulin, which
are homologous but not identical to the corresponding parent sequence. These

modifications are made to further refine immunoglobulin performance.

In general, the humanized immunoglobulin will comprise substantially all of at
35 least one, and typically two, variable domains, in which all or substantially all of the



5 acid of SEQ ID NO: 14, 15, or 16, a reduction of the enzymatic activity of proteins with
al,6-fucosyltransferase activity in cells comprising said first nucleic acid and concomitantly a reduction
of the fucosylation of a heterologous polypeptide expressed in such a cel T e can be
achieved. In BRSER Y G Ment the first nucleic acid preferably comprises é)%%gcé%é%gga%{éq s‘%e{lected from
the group of 10 nucleic acids comprising SEQ ID NQ: 14 and 15. In another embodiment comprises
the first nucleic acid a nucleic acid sequence of SEQ‘?D NO: 15, or SEQ ID NO: 16. The first nucleic
acid may comprise an additional nucleic acid of a length of 9 residues. Preferably said additional

nucleic acid hasy{e. SAHIBRIB&s6RePo@icl thobd DT CAGCIGEASERJIDINMuAZ)Isbntisleic acid
according to SE% AD_,LI!}II'?: 17 i?g‘&%ﬂ%‘ﬁ? azﬁllo&) ﬂiea d%gflss A 'Il'ttl%gggfo(;p in qp&ngg]bgg{mggt comprises

the first nucleic acid in ) §_ irection’a nucleic aci NO: %ﬁ, ]}ji r 16, and a nucleic acid
of SEQ ID NO: immvaopiehliad BRbaRREA SOmMBRSEISRHETA RIS, LT S lection
nucleic 20 acid d¢SEQpIDHNO of 4p 1ifondégldirdbtlydoiewertipn ey bt of SBEOIRINO: 17,
directly fgllowed;gyapsaigiciacid complementary to the complete sequence of SEQ ID NO: 14, 15, or
16. The term "directly followed" as used within this application denotes that two nucleic acid molecules

are fused to eachyahst. k6 1 sk BERIABIMCIRAHER.TbEHrsh Rubleis asidiisdieety and

covalently linked 25 to the first 5' terminal nucleotide. of the second. nuclei id, Ih lementary
. ; 1 HE A 8t e GRS
sequence is cho%rethﬁlﬁ}gr\?\}g fhatitis %Snff)rfg]rﬁgﬂ a??/%éntﬁgssoentfucgncgrofat 1e nucleic acid directly

preceding the nuBlERS¥SE BRS T I NGOYTEePTARIH-GRRAVRIEHR NAS PO PR AR M rent
invention. Cell trasidfessithiatsaacofiraingfortidetinse Miopecd nrradobtaineidhnite SabeBntiaigrany kind of

30 tfgnSI%C_ﬂon rﬁ%‘iﬁOﬁhk;@W@ aa%@@@malﬂuﬁd indheaHatar W'@@'@ﬁ@hﬁﬂﬁgﬂfﬁ%@ may be
introduced into the.cells by means roporation or Imicri t tiv tion
reagents such aE(%a‘C?E%Ié% ?ﬁoc%ge %ﬁ%%tiég%?ﬂb&lﬁk%tr@r%%é IrEPNIfI\EeerR{:)%H I%/ti’,éltgpn ?t%cs GmbH),

nucleofection (AMASEA BnbA: BierhEARY, dndithoRattimiiérid Thvitogar COTRP ey Be wo
2008/077545P C#/ER Z0R7160139 588361586433 GtiftreftarhativélyrthemedimeD Rialcdhi#iding an

expression cassgiie af)SitinganeRR NopeampMIndgiay Reqisreecsd deocBieegalhidingppropriate

viral vector systems based on retroviruses, lentivir . adenovir or n tatqd viruses
(Singer, 0., Procfﬁ%ff‘f&%aBES%i. Tb‘]_‘ﬁ@%“ggfg%‘%ﬁ : 5&?8 é%@blggg‘gép(??‘%% ﬁka%%%l lipofection
are used. "HeterbipBRRsRAIng 1R SPGB ITPBIgBEBHHES f&5efto BK ’r%%%cﬁ 5t
polypeptide, or aspiopanaitiby ledsDINA mdleec ésinomavpohl adiomoh eb/peptidbstithteddy Hot exist
naturally within a.gjyan frsheelJaiRemelgulesbRIRIINE0YSEG:a Partistlaidepshalmay contain
DNA derived from the host,cell species (i.e. 10 epdogenaous DN g as that:hos IS
combined with nbnﬁfﬂ%’é?%ﬁé lﬁse. %?ogéﬁbcﬁﬁymgxﬁﬁigor %(glr%m%%?\& r%_?)lqumullgg)cotsrggﬁng a
non-hosEDNA sdtjRaEvtTEblodrsipn prriventad Gostbbl STk d ek ISR SEStNST: ¥Smprising a
promoter is considbsggitaibeyarbeders|dgpusabildgens|eited snOodvet setynenhbistalin GBI BNA
molecule can comprigabeRRegenous structural 15 gene operably linked with an exogenous

promoter. A polypeptide encoded by a non-host DNA molecule is a "heterologous” polypeptide.

"Operably linked refers:o & ibianasitioss ah e EIBAIRHE (AN RS RIBHRE SFAmPARENtS SO

described are in a relationship. permitting them to function in theiy intended. manper..Far example, a
promoter and/or %AWé’éFegTef%p%ﬁ%{Blg%ﬁ etg JdH €8 ||r1técl§(3 ge&%ﬁ@éﬁ 1%{%’(:@%8%:??{? control or
modulat@ihe traRseifplion 18P el RAiedd:CeistnSe. ahePsmein Gxabt rrak &EHYO e DRA sequences
that are "operablydifiked, & ¢ conligBiousnsl, 0 E2e00LE65sHY, tonjbWY éwepidIEinBmgodeng regions
such as a secretg@/d@ggl%ﬁjm_ sequence and a polypeptide, contiguous and in reading frame. A
polyadenylation site is operably linked to a coding sequence if it is 25 located at the downstream end
of the coding sequehosfysh. WAL ransarintion prassedRd auabine rodig:sessnEsdsies he
polyadenylation sequence. Lin [ re n mettlmods known IT the,art, e.g.,

Ing 1s accomplished ombina
using PCR methéd%‘f&?‘@?i%fﬂ%mg’ﬁﬁﬁrﬁ% t‘E%FRMY]i}é?ﬁ FrO8R SRR I et é&iriction sites
do not e2Bt, therfreynthetimchigglbaéotide iadapogadniinke firgre8Busad inimsesregiibnventional
practice. Thﬁ exrﬁﬁﬁﬁ' " Eyi@lt}_kqérdgl?ot@sca @mmaa&gﬁ)aana,blaxﬁﬂﬁ;{@@&gﬁfﬂm ftﬁm‘fm and
surviving, when the cell | ivated in the prese inip ora
selection agent. ﬁ}‘é?é‘{‘aﬁ‘?%ﬁ‘tg%eﬁ’@%% tl%veitse in tﬁ%gglrogs%sngg %} R;%%éii can be added to the
cultivation mediufBURBARRREASRS A BET LA GRS Lh@%‘f,oﬁjr‘é%tr%bly of from 0.005

mg/ml to 5 mg/ml, preferably of



from 0.01 mg/ml to 1 mg/ml, preferably of from 0.015 mg/ml to 0.5 mg/ml, - 17 - preferably of from
0.02 mg/ml to 0.4 mg/ml. The concentration of LCA should be at least the concentration at which a
mammalian cell not transfected with a nucleic acid according to the invention is not viable. The
concentratioW 82PBREfreferably constant in the cultivation. Also preferdiiy tHe ¥sittEntration of LCA
is 5increasing in the cultivation. This increasing can be linearly or step wise. The current invention
comprises a method for selecting a mammalian celt, Wherein the method comprises the following steps
a) transfecting a mammalian cell with a nucleic acid comprising a first nucleic acid which comprises a
Eart ofa ?UC|€IC ‘gglgsg@cgg{lgg qwlyggptn@gm | g}yzg.wgtl ﬁjlgllyﬁ@ssigicpb@ngffqrﬁnagon
etween fucose and an agine- linked etylglucosamine tivatin te
mammalian cell | ﬁ'iﬁ'é”ﬁa%%an{ce of LeRe & %zfr:%ﬁrg n?fn B@B\S R vflg')elqe(g%gn)g Qg%??%mahan cell
viable under the @wiitleFiy bf atepeh) 29 singkhbearib %ﬁ?%@?ﬁéﬁﬂlﬁ‘éﬁ.éﬁﬂ&%ﬁi S s ficted with a
nucleic acid ComaﬂﬁmgagcftrﬁhﬂuﬁiewkﬁdﬂawmshoadrmgM|laad/ta dahen keliepiedfooteithacid (shRNA)

and which compgises, @ far:Qf PRI Akides {E}P@'Q&%Q%YRQE%% hatsatalwrsanaks-glycosidic
bond formation between ucose and an asp |nel|nk? acetly ag)hucosamlge In anot har
a

embodiment is tH& RAMHARET ten 2% r%’r%g]aec S8 T RS comprisinga first nucleic acid,
which is transcribegicm % ekt ﬁ%ﬁfpﬁ’r&‘ﬁu@l’écﬂa’&ﬁ%ﬁ]’ﬂ%)%%f&ﬁ‘%rﬁﬁ?&’é%eﬁ‘%“pé(ﬁr BP¥ nucleic acid
encoding a polypegtide khatycatialyzasnanmsl doghicosidieavprudiformatisanbetoeein ficbeeand an

asparagine- Iinke&lbiaa&@wyaeﬁagmehm ihanusiRisAddmbine, senadenatkiasdhadmycleic acid of
i) and corgpleme tary. to th com I\qu nuclelc 25acid of i). In another embodiment the polypeptide that
o 1o

catalyze¥an a1, Oé’?y&%sﬁs fiation between fucose and an asparagine-linked

N-acetylglucosamine is g1,6- fuc yltransferase. In embodiment eflrst nycleic agid comprlses a
partial nucleic achd &F¢f3 E?}Pn;5%[&‘75%Ieﬁ@%ﬁogh%)&gﬁﬂgcgnbﬁ%ep 6T pr(;{t%m Wcéeré)by the

complete nucleidmoitnsgetadied #rdm ahegimeptisnuEheic Eems vompPRERPIS nERMIBEId
sequences corre&ﬂﬁp\ﬂsegﬂﬁlmepamm afienseauenogsnileEQ 1D iNdntbgidiarfegreenucleic acid

sequences of S %%ﬁr? %%ghﬁ&o rfe(?gﬁ ﬁﬂet%ﬂ?)? f}MP oly}:septldes, whereby
2008/077545PCT EP2007/0 158 irst nucleic gﬁe\gld es anucleic aC|d ected from the

group of Rucleic ESRSLEMBAYREP s t8& éani’ﬂl A™P Y I one
embodiment the amleichaoid cerﬁprlsa‘alté‘@@@n@muméﬂﬁ’%ﬂgeﬁw@ngwlﬁfé’éﬁ%n dfarlér. In another
embodiment the jpugleic@deihee Mphigesa e thisthpricleicrbaeidthasoding adieteiniogogistpdiypeptide.

The current inveption flrther.campFises 2 MAINed IRhSRIBEHRGAMAMPaIBeHRILs can have

the same or a different amino acid sequence and/or length.

20 As used herein, the expression "cell” includes the subject cell and its progeny. Thus,
the words "transformant” and “transformed cell” include the primary subject cell
and cultures derived there from without regard for the number of transfers. It is
also understood that all progeny may not be precisely identical in DNA content,
due to deliberate or inadvertent mutations. Variant progeny that have the same

25 function or biclogical activity as screened for in the originally transformed cell are

included.

The present invention is applicable in general in all living cells expressing the so-
calted double-strand RNA nuclease Dicer and the RISC complex or, in other words,
in all cells where RNA mediated gene silencing can be observed. Thus, the present
30 invention is applied predominantly for mammalian cells, but can also be applied
for all types of eukaryotic cells. Preferred however, are cells such as for example
Chinese Hamster Ovary cells, as e.g. CHO K1 (Jones, C,, et al,, Cytogenet. Cell
Genet. 16 (1976) 387-390), or CHO DG44 (Urlaub, G, et al., Cell 33 (1983) 405-
412; Urlaub, G., et al, Somat Cell Mol Genet. 12 (1986} 555-566), Human
35 . Embryonic Kidney cells, as e.g. HEK 239 cells (Graham, F.L., et al., J. Gen. Virol. 36



expressing a.heterolog_ous polyp_eptide, wherein the method comprises the following steps a)
transfecting a mammalian cell with a nucleic acid comprising 10i)a first nucleic acid that is transcribed

to a short hai:ﬁin nucleic acid (shRNA) comprising a part of a nucleic aciq,gp&gg{mgoqlggypeptide that

catalyzes an' ?@‘-jﬁ@/g&‘fidic bond formation between fucose and an asparagine-linked

N-acet_ylglucosamine, i)a second nucleic acid encodipg a selection marker, 15iii) a third nucleic acid
encodlng a heterolog_o_us polypeptide, b) cultivating tHe transfected mammalian cell in the presence of
Lens culinaris agglutinin (LCA), and c) selecting a mammalian cell viable under the conditions of step

b) and thereby sglesting & imasmalienoemNarestingbriziertelious pglylieptidi: trsferably the
method Comp”iﬁ WO _gﬂ%ﬂ%&ﬁéﬁps AR 998 S8R, AL QRMRRIOIE, BiSR&), Blokayltivating said

transfected ma lian e epresence of 4 selection agent. 25a2) selecti ansfected
mammalian cell Zﬁa@@bha@}‘@?@)@cﬂ{ s %ﬂ“été%‘gY‘Wh ek t%fé #5%1“5 e%fe%ﬁrr%gn?rr% ian cell
selected in step H@»;&ﬁmathwmﬁdimﬁcebStﬁ)singh@HféEe?@é of LCA. The selection agent used in
step al) corresponds to the selection marker encoded by the second nucleic acid. 30The cultivation of

the transfected crilstis pefatmediifiensdntitionsspilabetde e rptsn thoterradasissraded cell in the
absence of LCAs%@Qf&r a&@mmp@gﬁ%m%e% Cﬁlﬂﬁéﬂpﬂéeaﬁ%ﬁﬁtedrﬂieﬁdtﬂdeb@f@mmmﬂde absence of
LCA or a selection agent, |.% byﬁi\y tivating the.c slfwitrg apelection agent old-Ghddded to the
culture medium.c?ﬁgé%lﬂgn R _cénc%%]gl?)‘f%e C Séeterlrfnn,ge by a person skilled in 35the.art if not
already known AP BERE R SO STHOR O %4%@@‘?%%@%% 8LPFP ?"f&lér%rb?y the first
nucleic acid is cempieatbin antexprpssiancassette. Fiéferapipead swhisihid SUBIBFE GRS comprised
in an expgession cassele:Fraieiatly fRad s puislaisyasidds-eompeiatiimadicesgression cassette.

The current invention further comprises a nucleic acid comprising
Two major gene RNAG silencing strategies have emerged for in vitro studies: small
interfering RNAs (siRNA) and small hairpin RNAs (shRNA) (Tuschl, T., Nat.
Biotechnol. 20 (2002) 446-448).

The nudleic acid of the method according to the invention comprises a first nucleic

15 acid, which comprises a part of a nucleic acid encoding a polypeptide that catalyzes
an ol,6-glycosidic bond formation between fucose and an asparagine-linked N-
acetylglucosamine. Preferably said first nucleic acid comprises SEQ ID NO: 14, 15,
or 16. More preferably is the first nudleic acid of SEQ 1D NO: 20, or SEQ ID NO:
21. Preferably the asparagine-linked N-acetylglucosamine is of a polysaccharide.

20 Preferably said first nucleic acid is transcribed to an RNAi compound, more
preferably to a shRNA.

The RNAI compound according to the present invention is a nucleic acid directed
against the mRNA encoding a polypeptide or protein that catalyzes an ol,6-
glycosidic bond formation between fucose and an asparagine-linked

25 N-acetylglucosamine. Preferably the polypeptide is al,6-fucosyltransferase. The
transfection of cells with an RNAi compound results in cells having a reduced level
of said mRNA and, thus, of the corresponding polypeptide and concurrently of the
corresponding enzymatic activity. The mRNA level is of from 5% to 20%,
preferably of from 5% to 15%, more preferably of from 5% to 10% of the level of

30 the corresponding wild type cell. The wild type cell is the cell prior to the
introduction / transfection of the nucleic acid of the RNAi compound.

The transcript derived from the expression cassette, which is constituting the RNAI
compound, can be either transcribed from Pol II promoters such as the CMV
promoter or from a Pol 111 promoter like the H1, U6, or 7SK promoter (Zhou, H.,



5a)a first nucleic acid that is transcribed to a short hairpin nucleic acid (shRNA) comprising a part of a
nucleic acid encoding a polypeptide that catalyzes an cc1,6-glycosidic bond formation between fucose
and an asparagine-linked N- acetylglucosamine, b)a second nucleic acidncesing aseigction marker,
10c)a third ﬁﬂelé?egé[’gi’@‘gncoding a heterologous polypeptide. In one embodiment the first nucleic acid
which is transcribed to a short hairpin nucleic acid _c%gn_prises a nucleic acid selected from the group of
nucleic acids of SEQ ID NO: 14, 15, 16. Preferably the first nucleic acid is of SEQ ID NO: 20 or SEQ
15 ID NO: 21. In a further embodiment the heterologous polypeptide is selected from the group of
heterologous poly ReRtigasicare RiRmauuspeabbtins pirikamys JldouirRegmedss ii#unoglobulin
conjugates. In a?oth(ér Eé‘é‘rb%’(ét%“@ﬁt m)@@?%%@@eﬁ{&t puecleie agidRifusthas Resleic @oesvhich is
e

complementary é‘fheacomp e nucleic acid.of SEQ ID NO: 14, 15 1 I, this. empgriment is the 20
complementary $7diinaeaeeBihaing th@ﬁ%ﬁﬁﬁﬁ%ﬁfﬁ%%’e%& 3%’{5%{1%%% ID,NO: 14, 15, or

16 which is comprisdchiothedirstomicleid BED, RrefEsdinBodiment ragth®tomiBh&itdh’ nucleic acid
the same;lengthas,tharauCleicaacidl pprbistalieis Cpmplssiventsiryhd reeculioati®N An RIRABFEsence of
LCA according ta{fie elhod oLl iRyentiomas cam Beobarfeumsydn difarent ways. In one

sa tiv

embodiment the'C ré clltivated after the transfection in the absence of LCA until a predetermined
cell density is ohtain nd thereafter th s arecultivaied initherpressRcernibGAwithone
embodiment th:’}?éﬁl .arel cﬁﬂﬁ‘?ﬁ’t‘éﬁfa?%? fﬁg rfr{sfection,in iabsgenC(%1 gc L&&gr}ggt?&@ell density
has increased b%%l@?éé@ﬂffﬁ%@é‘&rfa’c‘fo? Meﬁéﬁﬂeﬁ%ﬁé ce fé‘ &re 30 cultivated in the, presence of
LCA. Preferably #he celtdeinsitythasdiotisesedisc 2nindbités Sumiadhefaes thptiFustHE" i density at
the beginying of the citivationd D okhseembatiment thishraGsHotatoets dremoltiviedd after

transfection and prior ta the cultivation in the presence of LLA invthe Psesepreespfyaisetact®n agent
different from L ,eet. .lgﬁelgﬁ |bri(3?[i?gc,% iﬁﬂl}aetrc néﬁgﬁctedanuclgic acid also comprigec%‘% fsplection

marker as seconauslsefidssaildergidreragiF i RRECHTHSErkETS tid neomyci

rs neomycin s}gl ction marker.

Neomycin is addeshipléhemutivationhmsttmndtan\iporpaderiry saasted PP 07H 211 8% 20 -
concentration of §rer50.ekarkties 1000 sraHvlnpeefel alpyavtéprmaBaspopart kf 808¢jMatidreferably of
from 200 pg/m1 to 60 /ml..In one embodi t lis vadad for@strabativee, i.e. for 3 to
28 days ,1 or4to %%%%%p?g%é?ggﬁk?fo{rﬂ%ggﬂ?g%ygf i&?f.ﬁseg%r@gg!é!lité e of neaggggg hfgreafter for a
certain time, i.e. f@FQ?‘S?é‘@8%%}%,’?8?’&'%8‘5@&3%?3!‘5%% W’fé?%g %Z[raays in the presence of LCA.
The expression afithefjishnocsinetidiaqsesferabiyasrsdEvsaseyiae i p*rohﬁ'éiéf?ﬁ f&rably the U6
promoter. In one gphadingat thesmammaliamnalis tsinsiaptetwithrbamnbridgiduoafssing a

nucleic acid enCOdin%ao%heteml;?@%‘éﬁi,pwxgr By’d&&r ggﬁgjggrﬁghgﬁg@qmgn;simi@edfuﬁhaer

. ne gmi . . .
comprises a metAdd sele‘&lng a mammalian cell expressing a heterologous polypeptide wherein

the expré8sed heteh RSB PBANAIERtide has a reduced degree of fucose modification, wherein the

method . .
The internal loop of the molecule is a single stranded chain of 4 to 40 nucleotides,

preferably of 4 to 9 nucleotides. For this loop, it is important to avoid any inverted
repeat sequences in order to prevent the molecule from folding itself into an
alternate secondary structure that is not capable of acting as a shRNA molecule.

25 At the 3’end of the shRNA, there may be an overhang. In case of use of a Pol 111
promoter, the overhang may be 2 to 4 U residues due to the terminator signal of
Pol 1l promoters. When expressed within a cell, these hairpin constructs are
rapidly processed into active double stranded molecules capable of mediating gene
silencing (Dykxhoorn, D., et al,, Nat. Rev. Mol. Cell Biol. 4 (2003) 457-467).

30 A variety of proteins with al,6-fucosyltransferase activity and genes encoding these

from different organisms have been identified.



comprises the following steps a)transfecting a mammalian cell with a nucleic acid comprising
15i)nucleic acid that is transcribed to a short hairpin nucleic acid (ShRNA) comprising a part of a
nucleic acid encoding a polypeptide that catalyzes an a 1,6-glycosidic bond formation between fucose
and an aspafk@iHeHHREH N-acetylglucosamine, ii)a nucleic acid encodind S HEFRPEIBGELE polypeptide,
20b)cultivating the transfected mammalian cell in the presence of Lens culinaris agglutinin (LCA), and
c)selecting a mammalian cell viable under the conditidns of step b). Preferably said heterologous
polypeptide is an immunoglobulin, or an immunoglobulin fragment, or an immunoglobulin conjugate.

Also preferably is 25said BUsIiG 36ifl 61 SEQIRNG;sRIAE SEQUDNQn2diRagdeetdisterologous
polypeptide having a reduced degree of fuco(ﬁ%er%%gigilg%%?s%san grammatical equivalents thereof
denote a heterologous polypeptide, which is expresse§ In'a mammalian host cell transfected with a
fucosylation at the 6-position ofga: _ oLy Hiico: _ Educed compared to a
polypeptide expressed ing tramppalian host cell transfectgd with a nucleigzgig comprising the third
nucleic acid but not thefitSt nuclelc acjd according to the |vent|on. Preferg@ydthe ratio of
non-fucosylated WO-20C278PPSx8 SIS PROBNE7/01 1158 : S =ptide to fucosylated
heterologous polypeptideHed &ipietsss, e.q. 0.12. In a préferred embodimiéafthe cultivating of the
transfected cell is performeg.ip,ths.Rresence of different cgncentrations of3z84« LCA is added to the
cultivation 5 medium ata concentration of from 0.001 mg/ml'to 10 mg/ml, 5gf§rably of from 0.005
mg/ml to 5 mg/nil, preferal RS0 s 6 gat-preferably-of-from0-6 g/mlto 0.5
mg/ml, preferably of from@@RrhepditieR@mng/ml. In one%mbodiment the?#iBdvation is performed
with a constant concentrapiR,gfiLifth iséofugthgr embodimgent the cultivatigns isaperformed in the
beginning, for a 10 certamn. time, with a Tow LCA concentrafipn of from 0.00, gﬁﬂ/ml to 0.1 mg/ml.
Afterwards the conce Fbased-te-a-fine ation-of-from6-2-mgfmito 0.5 mg/ml, for a
certain time. The increas€atfithersdincentration of the sele€fion agent can Bé>s%complished by a

stepwise increase, by a cggggygb@g@ggase, or by a comhygnation of stepwgse and 15 continuous

increase. If a stepwise Trcrease is performed the concentrﬁlon can be ralsbe% tg the final concentration
either in multiple stepsre%ﬁséﬁ@—ée—ﬁep%%epﬁ@ﬂ—hﬁsfepsfﬁfmeﬂ a continuous
increase the concentratioNasage veutaited linearly. exponehiially, or asyPapféAlgaa the final
concentration.  In one egbedimeptihg first nucleic acid ig selected freppsthg@s®up of nucleic acids

200f SEQ ID NO: 20 and 2T, T.e. has either the nucleic aa%'ga%%%@&ﬁ;%féﬁxglégih'eg 20, or the
nucleic acid sequence of SEQ ID NO: 21..

oMLY Cl U Cl UlU U (U S rve U

O () malon - M alia

The inverted repeat sequences of an RNAi compound (= stem) according to the
5 invention can comprise any fraction of the translated nucleic acid encoded by the
genes corresponding to the proteins of Table 1. In one embodiment the part of a
nucleic acid encoding a polypeptide is a part of a nucleic acid selected from the
group of nucleic acids comprising the nucleic acid sequences corresponding to the
amino acid sequences of SEQ ID NO: 01 to SEQ ID NO: 11 and the nucleic acid
i0 sequences SEQ ID NO: 12 and 13.

The first nucleic acid in one embodiment comprises as the part of a nucleic acid a

nucleic acid selected from the group of nucleic acids comprising the following

sequences:
CCAGAAGGCCCTATTGATC (SEQ ID NO: 14)
15 GCCAGAAGGCCCTATTGATC (SEQ ID NO: 15}

GATCAATAGGGCCTTCTGGTA (SEQ ID NO: 16),



Selection with a recombinantly expressed cell surface marker can also be used for the isolation of
transfectants either alone or in combination with the method of the current invention. It may be used

any kind of gene whose expression product is 25 located on the cell surface as a marker for
enrichment ald G of transfectants expressing a high level of a shRI /%%2%53%&%11 .81-NGFR, a

_truncated form of the low-affinity nerve growth factor receptor, and thus inactive for signal transduction,
is e_x_pressed on the cell surface and has proven to b&a highly useful marker for cell biological analysis
(Philipps, K., et al., Nat. Med. 2 (1996) 1154-1156 and Machl, 30A.W., et al., Cytonnetry 29 (1997)

371-374). The mamygakan celliused:in themgthastoitiednusniion 15, e faahiy semcteddrom the
group comprlsm%#im@a&ﬁﬁells and rodent cells. Also preferably said rodent cell is selected from the
group consisting r, mouse, and rat cells. WO 2008/077545PCTTEP2007/011158 - 22 - The

following examples, sequence listing and figures are provided tq aid the understanding ,of.the present
invention, the trud“ghaH ARFRFIDELY ISC?I@IR ﬁ%&gﬁgﬁ &6 ﬁﬂ%ts?‘%l? i¢ tﬁﬁ]d%_rét%go*gq a_#
modifications cahdsexevaeeimsihgipretsadionssisbeforith witisredeiaarid ParmtHESpiRLEEhe invention.
SDescription of thgdigwme Hone: 1Anniated, weeibidhep «ffthe enzymatic activity of proteins

pSilencer2.1_U i T8 Rigye . R
pSiIencerZ.l_Uggg@E%igg%gﬁa%%gﬁ?g%ﬂlﬁf grglég)i?:ri&%gﬁég :% ﬁ]a%r%?ggﬁe?g?c e

N v ap of.
pSiIencerZ.l_UG?fE’&E.“L“—WG%’Rfsﬁ R TR FIRE B 8htrdticn OF the H So%gl)(ﬁeggiflgupematant
expressed from dipetessdpmsvalties ealdos SR Serr Withnessnbycarhisyafol L CRe & Ridds of
cultivation. 15Neggsselaeinnaaidhpdeerpaincbingeisey cimialdnacid el A feetechiogmwith ©f05 mg/ ml

LCA for jyo weeks fallowad by selsesion Wi 5 maimhiipr.ane weak NeiheA:selestiamith 400
pg/ml neomycin Por two wegk followed by, eIectl?n with,0.5 mg/mi f ’vi/gek
20antibody-vect&P PRI F’;is_tﬂgﬁ%'c?_% B SRS |t§l@-§uﬁ§lvet%r§ﬁq

pSilencer2.1_UcHedQ@ntfhody shRNAFuTtstuffer

The first nucleic acid may comprise an additional nucleic acid of a length of 9
residues. Preferably said additional nucleic acid has the sequence of SEQ ID NO: 17.

15 TTCAAGAGA (SEQ ID NO: 17)

A nudleic acid according to SEQ ID NO: 17 is denoted as loop of a shRNA.
Therefore in one embodiment comprises the first nucleic acid in 5 to 3’ direction a
nucleic acid of SEQ ID NO: 14, 15, or 16, and a nucleic acid of SEQ ID NO: 17.Ina
preferred embodiment comprises the first nucleic acid in 5 to 3’ direction a nucleic

20 acid of SEQ ID NO: 14, 15, or 16, directly followed by a nucleic acid of SEQ ID NO:
17, directly followed by a nucleic acid complementary to the complete sequence of
SEQ 1D NO: 14, 15, or 16. The term “directly followed” as used within this
application denotes that two nucleic acid molecules are fused to each other, i.e. the
last 3’ terminal nucleotide of the first nucleic acid is directly and covalently linked

25 to the first 5’ terminal nucleotide of the second nucleic acid. The complementary
sequence is chosen in a way that it is complementary to the sequence of the nucleic
acid directly preceding the nucleic acid of SEQ ID NO: 17.

Plasmid-derived shRNAs are used in the current invention. Cell transformants
according to the invention can be obtained with substantially any kind of
30 transfection method known to a person skilled in the art. For example, the plasmid
DNA may be introduced into the cells by means of electroporation or
microinjection. Alternatively, lipofection reagents such as FuGENE 6 (Roche
Diagnostics GmbH), X-tremeGENE (Roche Diagnostics GmbH), nucleofection
(AMAXA GmbH, Germany), and Lipofectamine™ (Invitrogen Corp.) may be



X-Axis: 1: antibody-vector, Neo; 2: antibody-vector, Neo/LCA; 3: antibody-stuffer-vector,Neo;
4:antibody-stuffer-vector, 25Neo/LCA; 5: antibody-stuffer-vector, LCA Y-Axis: immunoglobulin

concentration in pg/m1 Figure 5SFACS analysis of a) CHO DG44 cells ex ' jpody but not
transfected VWP}ZE I{éﬁé[‘esrz.1_U6neo_I-NGFR_shRNAFuTS; 30b) CHO I%Iéﬁé %%@%ggssing an

antibody, additionally stably transfected with pSilencer2.1_U6neo_I-NGFR_5hRNAFuT8 and selected
by _neomycin; €) CHO DG44 cells expressing an an"ti]o(’o'dy, additionally stably transfected with
pS[IengerZ.1_U.6.neo_I-NGFR_shRNAFuTS, 35selected by neomycin and subsequently by Lens
tcugnarlslzgﬁlut'g&&%?h %&QI%QQF{WY@&BQJJ@QQO%/&%%%g 23 - bigrei&Oaraef Figure 5a
o 5c; solid line Figure 5a), das ine Figure d line Figure . Sc¢).. Rigure. | pectrum
indicating amouﬁ@’%f%ﬁf?%&&f%?ﬁ%i?f’e"?gr?t“ Pudzg?s%/ﬁgt?ﬁr} |§(5]%%8%%% %Cﬁﬁdgoyna?ém Flgbgre

8Schematic pred&ilatRstPn ¥ siamBhyarate CriRTGVIL Sl Y RE AP ORNSH 268 85 antibody as
deduced from MBsariatydisi@ieNARingdd- a0etylighacosaninead/divi= dfdni¥e) Gall2-galddtose, Fuc =

fucose, NpuAc N-RERIY dewasBiicacidl RN IMExaample 1Vector cloning of
pSilencer2.1_U6neo_antibody ShRNAFuTS8 '

"Heterologous DNA" or ,heterologous polypeptide® refers to a DNA molecule or a
polypeptide, or a population of DNA molecules, or a population of polypeptides,
that do not exist naturally within a given host cell. DNA molecules heterologous to
a particular host cell may contain DNA derived from the host cell species (i.e.
10 endogenous DNA) so long as that host DNA is combined with non-host DNA (i.e.
exogenous DNA). For example, a DNA molecule containing a non-host DNA
segment encoding a polypeptide operably linked to a host DNA segment
comprising a promoter is considered to be a heterologous DNA molecule.
Conversely, a heterologous DNA molecule can comprise an endogenous structural
15 gene operably linked with an exogenous promoter. A polypeptide encoded by a
non-host DNA molecule is a "heterologous” polypeptide. "Operably linked" refers
to a juxtaposition of two or more components, wherein the components so
described are in a relationship permitting them to function in their intended
manner. For example, a promoter and/or enhancer are operably linked to a coding
20 sequence, if it acts in cis to control or modulate the transcription of the linked
sequence. Generally, but not necessarily, the DNA sequences that are "operably
linked" are contiguous and, where necessary to join two protein encoding regions
such as a secretory leader/signal sequence and a polypeptide, contiguous and in
reading frame. A polyadenylation site is operably linked to a coding sequence if it is
25 located at the downstream end of the coding sequence such that transcription
proceeds through the coding sequence into the polyadenylation sequence. Linking
is accomplished by recombinant methods known in the art, e.g, using PCR
methodology and/or by ligation at convenient restriction sites. If convenient
restriction sites do not exist, then synthetic oligonucleotide adaptoré or linkers are

30 used in accord with conventional practice.

The expression “viable” denotes a cell that is capable of propagating, i.e. growing
and surviving, when the cell is cultivated in the presence of Lens culinaris agglutinin
(LCA) and/or a selection agent. Preferably the cell is cultivated in the presence of
LCA. LCA can be added to the cultivation medium at a concentration of from
35 0.001 mg/ml to 10 mg/ml, preferably of from 0.005 mg/ml to 5 mg/ml, preferably of
from 0.01 mg/ml to 1 mg/ml, preferably of from 0.015 mg/ml to 0.5 mg/ml,



Exar_nple 2Vector cloning of pSiIencerZ.1;U6neo_antibody_5hRNAFuT8_stuﬁer Example 3Vector
cloning of pSilencer2.1_U6neo_I-NGFR_5hRNAFuUT8 15Example 4Selection and isolation of single

CHO DG44 clones with reduced FuT8 expression Example 5Selection angd.j ' ingle CHO
DG44 cloneéw&ﬁ%rqma*f’wo vectors: pSiIencerZ.1_U6neo_I-NGFR_5hR;¥ikl§%%ﬂP§ Ial%ilg]expression

vector of an antibody 20Example 6Selection and isolation of single CHO DG44 clones containing one
vector pSiIencerZ.1_136neo_antibody_5hRNAFuTBigr'
pSilencer2.1_U6neo_antibody S5hRNAFuT8_stuffer Example 70ne selection method Example

8Ptqtr)ifi§atiEon of ?eegeg%m gﬁfﬁelm gml;&ﬁgﬁﬂpﬁ@mmaﬁg/amﬂ@ 2hrelisexpressig FHIBEBRNA and an
antibody Examp -analysis,of t i in. Examp Example; isplation and
cDNA synthesisagﬁﬁséﬁa%ﬁ?gﬁ\%%ﬁ??ﬁé&%i%n%% kfﬁgsljl,tl:{%brllz_l|ty f sltﬁté%lcing e?f&?%%?b%ity of
immunoglobulin 3 ra<SBHIE0 EX ARt I 1P s R SRR ry SIS RSOt Q%ifﬁbég fvsébéfructure
Example 1 VeciortiohingoefspSitenodectltdysimo AmipodfyrabhiRiia Formgmitapesitd ik @84%f the

pSilencer?2.1_UGRER RN (Arebigtatish, Thls iRr&éed)an bthieaily wasdniraduced by site directed
mutagenesis. In order to generate a WO 2008/077545PCT/EP201171011158 - 24 -

The current invention comprises a method for selecting a mammalian cell, wherein
the method comprises the following steps
a) transfecting a mammalian cell with a nucleic acid comprising a first nucleic
acid which comprises a part of a nucleic acid encoding a polypeptide that
10 catalyzes an ol,6-glycosidic bond formation between fucose and an
asparagine-linked N-acetylglucasamine,
b) cultivating the transfected mammalian cell in the presence of Lens culinaris
agglutinin (LCA), and

c) selecting a mammalian cell viable under the conditions of step b).

15 In one embodiment the mammalian cell is transfected with a nucleic acid
comprising a first nucleic acid, which is transcribed to a short hairpin nucleic acid
(shRNA) and which comprises a part of a nucleic acid encoding a polypeptide that
catalyzes an al,6-glycosidic bond formation between fucose and an asparagine-
linked N-acetylglucosamine. In another embodiment is the mammalian cell

20 transfected with a nucleic acid comprising a first nucleic acid, which is transcribed
to a short hairpin nucleic acid (shRNA), which comprises i) a part of a nucleic acid
encoding a polypeptide that catalyzes an al,6-glycosidic bond formation between
fucose and an asparagine-linked N-acetylglucosamine, and ii) a nucleic acid of the
same length as the nucleic acid of i) and complementary to the complete nucleic

25 acid of i}.

In another embodiment the polypeptide that catalyzes an al,6-glycosidic bond
formation between fucose and an asparagine-linked N-acetylglucosamine 1s

al,6-fucosyltransferase.

In one embodiment the first nucleic acid comprises a partial nucleic acid of a
30 complete nucleic acid encoding a polypeptide or protein, whereby the complete
nucleic acid is selected from the group of nudleic acids comprising the nucleic acid
sequences corresponding to the amino acid sequences of SEQ ID NO: 01 to 11 and
the nucleic acid sequences of SEQ 1D NO: 12 and 13. In another embodiment the



polylinker containing an Ascl and an Fsel site, the following oligonucleotides were annealed and
ligated between the Thol/Hindlll restriction sites. Polylinker_top

TCGAGGG&@é@g@é@CTCGGGCCGGCCA (SEQ ID NO: 18) 5 Polylinkefseeboro11158
AGCTTGG AGCTGGCGCGCCC (SEQ ID NO: 19) As example a genomically organized

expression cassette encoding an 10 immunoglobulirllgbinding to the human insulin like growth factor
receptor 1 was subsequently cloned between the Ascl/Fsel restriction sites (for sequences see e.g.
WO 2005/005635). In order to generate the FuT8 shRNA, the following oligonucleotides were
annealed: F8shBNAtaRic acid comprises a nucleic acid selected from the group of nucleic acids

15GATCCGCCA 1 g _ GGCCTTCT
GGTATllTTTGCC%GfR%A?ﬁSgCE%%%S{?\IIOC : %OI%)I"F Eggtﬁﬁ%g?ﬁw GARIAG

AGCTTTTCCAAAAAATACCAG €] : LT ; T i
AGGGCCTTCT%C?&GE@E%EE%E%%%%Iﬁg{ g?r%g Il%%%: aCT%Iﬁé ﬁﬁéﬁagséngdgfgéﬁﬁ%gﬁe
corresponding VEEHTragATKeR (BRI FTERD R )f“f#‘él%%%pfgfgaqusctor Was called
pSilences?.1_UGnelerantingdyhShRa¢us PRI yRaRiiddotated vector map is shown in Figure 1. Example
2 25Vector cloning of pSilencer2.1_U6neo_antibody 5hRNAFuT8_stuffer The expression cassettes of
the neomycin resiséanesgeineeaniothetkaressiprissasssttheh fotlythagminmupihan cell

pSlIe_ncerZ.l_U@Q &&qggbgdwagg%ligﬂ grseprigs)tatedriniffierenidhedtioomphistuffbe sequence

was introduced ?i ween ;pe fgromoters of these expression cassettes via the Xhol restriction site. An

annotated 30vecft Wgﬁ o 1e vector pSilencer2.1 U6neo  antipody ShRNAFuT8_stuffer is shown in
Figure 2. WO 2@bs/Orasiestiogs o fgncehaiths nyeengst %"X’P“S‘“g B

10 i) a first nucleic acid that is transcribed to a short hairpin nucleic acid
(shRNA) comprising a part of a nucleic acid encoding a polypeptide
that catalyzes an al,6-glycosidic bond formation between fucose and an
asparagine-linked N-acetylglucosamine,

_ii)  asecond nucleic acid encoding a selection marker,

15 iii)  a third nudleic acid encoding a heterologous polypeptide,

b)  cultivating the transfected mammalian cell in the presence of Lens culinaris
agglutinin (LCA), and

¢)  selecting a mammalian cell viable under the conditions of step b) and thereby
selecting a mammalian cell expressing a heterologous polypeptide.

20

Preferably the method comprises two additional steps al) and a2) after step a) and
before step b),
al) cultivating said transfected mammalian host cell in the presence of a
selection agent,

25 a2) selecting a transfected mammalian cell viable under the conditions of

step al),
whereby the transfected mammalian cell selected in step a2) is further cultivated in
step b) in the presence of LCA. The selection agent used in step al) corresponds to

the selection marker encoded by the second nucleic acid.

30 The cultivation of the transfected cells is performed under conditions suitable for
the growth of the transfected cell in the absence of LCA and/or a selection agent.
These conditions are determined therefore in the absence of LCA or a selection
agent, i.e. by cultivating the cells without a selection agent or LCA added to the
culture medium. These conditions can easily be determined by a person skilled m

35 the art if not already known by said person.



Ve_ctqr cloning of pSilencer2.1_U6neo_I-NGFR_5hRNAFuT8 At position 184 of the
pSilencer2.1_U6neo vector (Ambion Inc., cat. no. 5764) an Xhol site was introduced by site directed

mutagenesis.(in I\A%E (low affinity 5 nerve growth factor; s i
S NGE ; see e.g. Philippsrkoo-atialssNat. Med. 2
(1996) 1154-1 55an achl, AW., et al., Cytometry 29 (1997) 371-374) expression cassette was

subseque_ntly c_Ioned between the Xhol/Hindlll restriction sites. In order to generate the FUT8 shRNA
the following oligonucleotides were annealed: FSSHIg [Adtop 1

10GATCCGCCAGAAGGCCCTATTGATCTTCAAGAGAGATCAATAGGGCCTTCT
GGTATTTTTTGAMLSERE ARNQEIZR) s hRividbietd in an expression casseite. Preferably

AGCTTTTCCAAAAAATACCAGAAGGCCCTAIGATC TCICITCAAGATEAEAGEBEET TCTGGC
i G
(SEQ ID NO: le)afSSFﬁ%nannr%a Q%T\:uTB sh I\IIA was "c%%%g ilnto the corresponzq?r% vector fragment

(BathtllHdindl||di§§£%%dﬁ*ﬁﬂé9%‘8ﬁﬁ§déﬁ&fé8‘8§ﬁ%‘ﬁ%er *1"U6neo_1-NGFR_ShRNA1UTS. An
annotate« vector map is shown in Figure 3. Example 4 20Selec ion and isolation of single CHO 9G44
clones with reduEbﬁCFmté&ma‘T@WU@@H%‘éﬁﬂs% ElransiseieRWiththevector ’
pSlIenceBZ.1_U61)e0_alﬁk«k6xﬁngi;hRMAHmi8tmmﬁgibfé RUGHREE b@é@%‘rﬁ‘(ﬁ@&ﬁé@ﬁﬁ%cience
Germany) according {Q, H@y%%'ﬁdmmleﬁtwwnm@mw@@mem|¢atdﬁzns MEM Alpha

|

%6

Minus Medium (cat. no 61, Gibeo(r), 25 Invitrogen Gmpkh& '
: 2 , ; SHNanyk lemantatinvith 1 % (viv
200 mM L-glutamine E&%(%CT %‘fyzé’d gaa%nma irradiated SFetal Bovin%lggrum (cat. no. 106(())-(()17);

Gipco(r), Invitrogen Cﬁ?ﬂiﬂgi@é’ﬁ%ﬁlﬁ%,. and 10_m| HT-Supplement (cat. No. 41065- 012; Gibco(r),
Invitrogen GmbHb) Getrsanyijl Tudrifecbencetingereledieptdrdkfth 400 pg/ml neomycin for two weeks.

The neoppycin resgistantpeehwas ssleciadoddaitehsarrdpyd i inari .
y( B ath Polypeglite CA (Lens culinaris agglut
for an additional week. Single clones were recovered by limited dilution. WO( gglutinin)

2008/077545PCT/EP2007/011158
In one embodiment the first nucleic acid which is transcribed to a short hairpin

nucleic acid comprises a nucleic acid selected from the group of nucleic acids of

SEQ ID NO: 14, 15, 16. Preferably the first nucleic acid is of SEQ ID NO: 20 or SEQ

15 ID NO: 21. In a further embodiment the heterologous polypeptide is selected from
the group of heterologous polypeptides comprising immunoglobulins,
immunoglobulin fragments, immunoglobulin conjugates. In another embodiment

~ comprises the first nucleic acid a further nucleic acid which is complementary to

the complete nucleic acid of SEQ ID NO: 14, 15, or 16. In this embodiment is the

20 complementary nucleic acid binding without a mismatch to the nucleic acid of SEQ
ID NO: 14, 15, or 16 which is comprised in the first nucleic acid. In this
embodiment has the complementary nucleic acid the same length as the nucleic

acid to which it is complementary.

The cultivation in the presence of LCA according to the method of the invention
25 can be performed in different ways. In one embodiment the cells are cultivated after
the transfection in the absence of LCA until a predetermined cell density is obtained
and thereafter the cells are cultivated in the presence of LCA. In one embodiment
the cells are cultivated after the transfection in the absence of LCA until the cell
density has increased by a predetermined factor and thereafter the cells are
30 cultivated in the presence of LCA. Preferably the cell density has increased to 2
times, to 5 times, or to 10 times the cell density at the beginning of the cultivation.
In an other embodiment the transfected cells are cultivated after transfection and
prior to the cultivation in the presence of LCA in the presence of a selection agent
different from LCA, e.g. an antibiotic, if the transfected nucleic acid also comprises
35 a selection marker as second nucleic acid. Preferably said selection marker is the

neomycin selection marker. Neomycin is added to the cultivation medium at a



- 26 - Thecomparisonof thel-NGFRstatusincellsexpressing
pSilencer2.1_U6neo_1-NGFR_5hRNAFuT8 that were only selected with neomycin with cells that were

selected with neom gg/j,}r%%nd LCA showed this is a very potent agent for sgtagtipmeidagembinant cells.
5xample 5 ¥R aRa isolation of a CHO 0G44 pool containing two vectors:

pSilencer2.1_U6neo_I-NGFR_shRNAFuT8 and an 6|gression vector of an antibody CHO DG44 cells
were stably transfected with an antibody expression vector. More 10 precisely, at first, an antibody
producing CHO DG44 clone was generated using DHFR (dihydrofolatreductase) selection with a
vector encodingdhg-dnaussDbiRR gesE (e, . 1 ertlg/Fdy plefBiadierh f268 {900%)®168-3173) and a

genomically orggpized npcleie agj ! ) 00RO ésiRglelblone was
il e

recovered by limi lution. ducing CH 44 cl fected with
the vector pSiIeﬁ&%????i@%%ﬂﬂﬁ%ﬁ%‘ﬁﬁﬁ&?ﬁ%o %Zs%rﬁié}iﬁqég 3(5%?\?@?%2%?\%%%@??; Diagnostics
GmbH, Germany)tadeataingrohtprorovacsnsonaisimind tdsrrafisn st REn L Rer ecéif&ed in MEM
Alpha Medium (¢ab419:,22861-021; dajacelek-ublitfog@ncGmidys Getimansyesoppldifiénted with 1 %
(v/v) 200 mM 20 L-glutamine (Gibco) and 10 % dialyzed gamma irradiated Fetal Bovine Serum (cat.

no. 1060-017; Gifgeo), Jkansiestes. ¢aYs wenecseiaciasteritabipmediined meoRnidii foomroeveeks. The
neomycin resistant&@o I w%s ;glelgt%i %fiterwards with 0.5 mg/ml LCA (Lens culinaris agglutinin) for an
additional week.F Fﬁ%llg € 253EfECHON and isolation of a CHO 0G44 pool containing one vector

pSilencer2.1_U6neo_antibody, ShARNAFuUT8 or pSilencar2,1 g&sqg&e@rwmdy_gbwEgﬁS_stuffer
were CHODG 448! f5h %mhtﬂleeve%?ﬁm&q |lenncceei;:i2.liq Ubneo antihoglg FuTs or
rea

R
30pSilencer2.1_tBnpmsingitibodyieih RIAFIElRE e iErigHR RISERRY ggﬁi"' RSche Diagnostics
GmbH, Germany.acserdingtiothéupiguceniprisenaamdhedstapydestistketenasemaisgréLitured in
ME(I\c /)Alpha Minuﬁ§ l\flgg' 4041%@9,3&%%@1:%@1%@%@5 Ghebxsessahnygtsuppgemented with 1
% (v/v) 200 mM L-glutaniine, (Gibco), 10 %,dialyzed ga irkadi F \ WO
2008/077545PCRAEPS o*igflisée-dt‘?eé(c‘:ié%‘%go Ofd%‘b-?)gf%é’él coggg’lrﬁ?oﬁgn\ﬁqgn%%ermany),
and 10 ml HT-SuopiementiiedellNGNgB85-012; Gibco). Transfected cells were selected with 400
pg/m1 neomycin for two weeks. The neomycin resistant cells were afterwards selected with 0.5 mg/ml
LCA (Lens culinasjs aggintfaitingor maraudlitoreelhitika nucleic acid comprising

15 i) nudleic acid that is transcribed to a short hairpin nucleic acid (shRNA)

comprising a part of a nucleic acid encoding a polypeptide that
catalyzes an a 1,6-glycosidic bond formation between fucose and an

asparagine-linked N-acetylglucosamine,
ii)  a nucleic acid encoding a heterologous polypeptide,
20 b)  cultivating the transfected mammalian cell in the presence of Lens culinaris
agglutinin (LCA), and
¢)  selecting a mammalian cell viable under the conditions of step b).

Preferably said heterologous polypeptide is an immunoglobulin, or an
immunoglobulin fragment, or an immunoglobulin conjugate. Also preferably is
25 said nucleic acid of SEQ ID NQO: 20 or SEQ ID NO: 21.

The term “heterologous polypeptide having a reduced degree of fucose
modification” and grammatical equivalents thereof denote a heterologous
polypeptide, which is expressed in 2 mammalian host cell transfected with a nucleic
acid comprising the first and third nucleic acid according to the invention, and
30 whose fucosylation at the 6-position of an asparagine-linked N-acetylglucosamine
is reduced compared to a polypeptide expressed in a mammalian host cell
transfected with a nucleic acid comprising the third nucleic acid but not the first
nucleic acid according to the invention. Preferably, the ratio of non-fucosylated



5Thecomparisonoftheantibodytiterincellsexpressing p5ilencer2.1_U6neo_antibOdy _shRNAFuT8 that
were selected only with neomycin with cells that were selected with neomycin and LCA affirmed that
LCA in combination with an shRNAFuUT8 expressing vector is a very pote f ction of cells
expressing reMBitARYproteins. 10Example 7 Selection method CHO Igéﬁ%%?e&ﬂ?{\;ﬁﬁe?}eg stably
transfected with an antibody expression plasmid and the antibody producing CHO DG44 clone was
then transfected with the vector pSiIencerZ.1_U6ne@_II-NGFR_shRNAFuT8 as described in Example
4. 15Transfected cells were grown in the presence of a low LCA (Lens culinaris agglutinin)

concentration 060,05, Mall ORI NRSKSHESR HAGl FRENASLJS IpsreA genseIsp WS grown

afterwards at 0. mg CAfor ‘an additional week. Optionally a growth in the presence of 400 pg/m1
neomycin for tw6 & s may precede the LCA selection. 20Example 8 Purification of antibody from

culture supernatant of CHO cells expressing Fiu,T8-. sh%}A and ?n?tg&deﬁ %nde rc}g}erggipna 'h%n of the
immunoglobulin ¥ohBEsferasb ArARSGHRENt 55 HITEVARRE YUBERAIAt Sortaining antibody éconcentration

approximately 5pr2@pg/mi diffevnterd hsertoselefalsa e lfrdsdnaddsR N Beos kypEMas
incubated with ahRUt 1AL ebAcHERES IONfESArOEIN Mehabhardse €l HBBOngl fooi;
Amersham Phar ia Biotech AB IglFtANiEh A j B y, the
sample was centri ugé%g?gnggo p‘é‘gﬁéﬁ%%ﬁ‘?%gh gé%%%mgrm %?n Pftrét?%%@% agﬁﬁ%ggﬂ to sediment
the protein ASepFifb8@tmmsimlith dremeim rﬁfﬁ%ﬁ i3 BTG, THe crl'fl?u(r)e SUup&fnatant was 30
removed completely enbicdienped| dhevastivatipe dshedomrd WEBH R BB BIERSIRy distilled
water. Afterwardgdie seiutiemwyassempleie heamovetoBaitr 80tedhphetagl®@@rgMaitrate-buffer,
PH 2.8, s addeg o e pelhnich wWes WRaRBRIG G5B/ 2R0HIRILIER mef

subsequently incu tgfg with shaking for 15 minutes at.room lhergperaturg ir}.ordegtgor% e the
antibody protein ’Bgﬁ‘ﬁfﬂéstﬁ]éep%?éﬁ?'ﬁ?%’?efsiﬁﬁﬁ’ifg??gn,t‘?hae Si3pERSIGA Was centrifuged for 5 minutes
at 14,000 rpm inrapg Eppehdorgoshtfdflgectan thagesulting supernatant was collected in a second vial
(note: supernatant 5 contains the released immunoglobulin). The protein A pellet was washed once
again by adding BRettnbR:ask LGt bboitrate thuffef, theis2l8 tishakiegt fenaiortceslithad $ae room

temperature and 3RiRNINGHRUA, the PIRiRLsSepkrRsetMPY cortbifigaiionfiotepwiiaates at 14,000

rom. The supernatant was removed.carefully. and combi ' VG selution ebthe first
release Step. Thé%’r%'i‘élﬁuﬂ-uféﬁé%r%graoétgifﬁsgéﬂa%\?vsaps@ ggggr}(?é%ae%%:nf&zg%s buffer salution
the'l

containing the infieasoichefa ASTeRdHRton GLRST fEr TRt I FRh & &St RogiSbulin

concentration. THescarpgntgation ofsthpsahtibodpfie coliituters isgprasa dberreniedEASTI®Y by affinity

chromatography gn, HiTsapia i, iRfiR-Adh e hesiiieairalyderitoidal Ghi¢entth}ichwo hundred fifty 15
microliters of cell culture supernatant were loaded on a 1 ml column which was equilibrated with buffer

A (50 mmol/1 KZ2HPQ4, 300immalfl NaGlupidd .M Netibauad smaiedakwasdibiettionsidshing with

six column volumes of buffer A follo hy six column.volumes of huffer pd/{sodium
acetate, %ﬂ-l SO)Oﬁ%%c}%n%{gAhﬁ%Sﬂ\% a%eé%?égl%ﬁﬁ%&%@ﬁﬁr%%ﬁﬁ%e?ﬁ%ﬁgwo mmo1l/1
20sodium acetat@dpH themrsis pristargwante @SR IRNRatx was quantified by UV absorbance and

fluorescence spectroscopy. The column was operated at 3 ml/min. In Figure 4 five different clones
obtained accordiSgl¢ctiBramile ﬁemtﬁmrﬁm@cpressed cell surface marker can also be used for

the isolation of transfectants either alone or in combination with the method of the

current invention. It may be used any kind of gene whose expression product is
25 located on the cell surface as a marker for enrichment and selection of transfectants

expressing a high level of a shRNA compound. I-NGFR, a truncated form of the

low-affinity nerve growth factor receptor, and thus inactive for signal transduction,

is expressed on the cell surface and has proven to be a highly useful marker for cell

biological analysis (Philipps, K., et al., Nat. Med. 2 (1996) 1154-1156 and Machl,
30 AW, et al., Cytometry 29 (1997) 371-374).

The mammalian cell used in the method of the invention is preferably selected from -
the group comprising hybridoma cells and rodent cells. Also preferably said rodent

cell is selected from the group consisting of hamster, mouse, and rat cells.



have been analyzed for the production of the antibody in the culture supernatant. After a cultivation
time of 7 days an immunoglobulin concentration of from 252.7 ug/m1 to 3.2 ug/m1 was obtained in the
culture supe{{ilg%@ém%g@ple 9 FACS-analysis of cells obtained in Examp&&ﬁ%lﬁﬁﬁgaescribed in
Example 5 were seeded’in 6-well plates and grown to confluence in a medium according to Example
5. Supernatants were collected and 30 combined in FACS-tubes with the corresponding trypsinized
cells. After centrifugation (10 minutes, 1,500 rpm) the supernatants were removed and discarded. Cell
pellets were resuspended in a 30 ug/m1 monoclonal mouse antil-NGFR-antibody solution (Boehringer
Mannheim, Germeayihaswiicekatgleanseméac3tiniiguies! Afferea washingidedptasiid the ml of

ice-cold mediu nhnccﬁ:gﬁgyxafﬁg b%%lh'e %@Q&EKV aed fahA 0 rpinuesahd sTAPHIERYs SeREiRtanisewere
ed. Th&

removed and discar pellets were resuspended in /m1 goa .
(Fab")2-anti-MoABRF§EEtHAE e Lntin ) e§8ﬁﬁ‘i£|)‘§nt%6alf?ég‘ ]I%gé{o%r)g orf%e%; k/_?BE%?)d&-lg) e, incubated
on ice for 30 mirputesdtiteses neibhindete fepaitigel fomItes paitSthssaNERtioells 5 were centrifuged
for 10 minutes (1,500 rpm). Supernatants were removed and discarded. The pellets were resuspended
in 1 ml osmediuDesaripsivhsdabeRiurssed for FAGS-analysis using a BD-LSR. The results are shown
in Figures 5 andgﬁg(g@qigned usighihersitwareskaplb@uest Pro). In Figure 5 the result of the

FAGS-analyses is displayed. On i X:25 GEiG QiaRAS QiR Agtascence inensily s given
the Y-axic e

(increases from left to right), whBreas on t -axis the déetected number of cells exhibiting the
corresponding fiEBfEE&nce intehSRYRSHENR" R3iGhre 5a) CHO DG44 transfected with a standard
expression vector for the antibog§iksrefsiebitadravatbedy shBy2AEH TR-c8#fBE seen that the detected
15floresggnce ofggggrgejerence celgdRiegate@ionaose than 98% outside the 1-NGFR-

PE-fluorescence region designatﬁgel}l/lg SIINGER posiivacalirnRfgyre Sb) the result of an
FAGS-analysis of CHO DG44 célis transfected 6\%% lg:}ghzgér,esi:;,(!sﬂnvectorfortheantibo andthevector

pSilencer2.1_UeHgeieadGFR 5hRAPAERTREE & € ﬁé{ygrﬁétgﬂtfé%ﬁfﬁ%a &d for one week
in the presence of neomycin prictifferamapjeinidhendustegedcshmensiginentadisbisrtional to the
number of bound goat (Fabi)2-agdi-WaugeotGlititiolrPE-antibodies to the cell surface and thus

proportiggal to the expression ofthe ShERNA ditgcieg A0AINEEHTER lraRdeesgen from Figure 5b) that
after the Selection with neomycin more than 90 % of the cell Eégxpibit fluoreic?ﬁﬁe ingige the preset
Ef‘ogﬁR/ i or {two weeks 10 Y

I-NGFR-PE-fluorescence regioniitd o ez &eet owe

selection with 0.5 mg/ml for one week
Neo/LCA: selection with 400 pg/ml neomycin for two weeks
followed by selection with 0.5 mg/ml LCA for one week

20 antibody-vector: pSilencer2. 1_Ué6neo_antibody_shRNAFuTS

antibody-stuffer-vector:
pSilencer2.1_U6neo_antibody_shRNAFuT8_stuffer

X-Axis: 1: antibody-vector, Neos 2: antibody-vector, Neo/LCA; 3:
antibody-stuffer-vector, Neo; 4:  antibody-stuffer-vector,

25 Neo/L.CA; 5: antibody-stuffer-vector, LCA
Y-Axis: immunoglobulin concentration in pg/ml

Figure 5 FACS analysis of
a) CHO DG44 cells expressing an antibody but not transfected
with pSilencer2.1_Ué6neo_l-NGFR_shRNAFuT8;

30 b} CHO DG44 cells expressing an antibody, additionally stably
transfected with pSilencer2.1_U6neo_I-NGFR_shRNAFuT8 and
selected by neomycin;
¢) CHO DG44 cells expressing an antibody, additionally stably
transfected  with pSilencerz.1w_U6ne0_I-NGFR_shRNAFuT8,

35 selected by neomycin and subsequently by Lens culinaris
agglutinin (LCA).



In Figure Sc) the cells that have been analyzed have been cultivated for one week in the presence of
neomycin and for an additional week in the presence of LCA (Lens culinaris agglutinin). More than 98
% of the analyzed cells exhibit fluorescence 30 intensity inside the preset,}- -PE-flilorescence
region Ml of"l"-@l@fﬁ??ﬁ@tive cells. Additionally, compared to the cells on yhgigiv%r@i-}r]?ﬁll{e%resence of
neomycin, the fluorescence intensity maximum has heen shifted to higher absolute fluorescence
intensity. WO 20081077545PCT/EP2007/011158'-2§0‘ - Example 10 RNA isolation and cDNA
synthesis and Quantitative RT-PCR Total RNA was isolated using the RNeasy Mini Kit (Qiagen
GmbH, Germany)y,. gncluding GhAse sigagtionsiquiaamaihinef FogatRbi (@0badglinere reverse
5transcribed using the Transcriptor Figbt Sstﬂgglgjq:i%%g§y@5@ﬁsis Kit (Roche Diagnostics GmbH,
Germany) with anchored oligo (?g; 8 pl)l?ners.,S mples were anal¥zed. eal- 'mg.gcgﬂaﬂer cDNA
synthesis using B@1§ghtCyder FESISTBFFTINA Wfigfglpé\?%ﬁ%ﬁéé)n Fﬂffgé%cﬁé%ialgﬁéestlcs GmbH,
Germany). For amplification andidetgletion sbRteAd ruéé=yitianeferase 8) and | 0ALAS
(5-aminodaevuli nthase) clohtmSRAPARERARBCIHE pribienslvieresunethas fotiolved RTS8 forward:

9- GGCGTTGGATTATGCTCA Tﬁgl 985%492%%{%%) fb8dPUe 8 duced from MS-analysis
5-CCCTGATCAATAGGGCCTTC- Q ID NO: 23) ALAS forward:

S
5t-CCGATGCTGCTAAGAACACANAGEN T NG P TRAT AS VB
5-CTTCAGTTCCAGCCCAACTGaB: (@kga, Re: 28 psnpieeA s s ket he following
conditions: a 10-minutes pre-incubation step at 95C, followed by 45 cycles of 10 seconds at 95C, 10

seconds(gelt 52 Cg and 3 seconds at 72 C (temperature ramp 20 C/second). FUT8 cDNA levels were
normaliZ&d to th e housekeeping gene ALAS using LightCycler 20Relative Quantification

Software. Resultg are shown in the follgwing T e LGhssleniad poohwRa reggvered as
describedinExa ﬁ?é‘ﬁ{i% ncervec?(c:)t%éﬁgh%e?ggﬁl.j ned_I-NGFR_5hRNAFuUTS). This LCA Pool

was further analjzeupis 2 Vector cloning of
pSilencerZ.1_,U6neo_antibody_shRNAFu’I‘S_stuffer
Example 3 Vector cloning of pSilencer2.1_Uéneo_l-NGFR_shRNAFuT8
15 Example 4 Selection and isolation of single CHO DG44 clones with reduced

FuT8 expression
Example 5 Selection and isolation of single CHO DG44 clones containing
two vectors: pSi}encerIZ.1_U6ne0_i-NGFR_shRNAPuT8 and an
expression vector of an antibody
20 Example 6 Selection and isolation of single CHO DG44 clones containing
one  vector pSiiencerZ.1mUGneo_antibody_shRNAFuTS or
pSilencer2. E,_U6ne0__antibody_shRNAFuTS_stuffer

Example 7 One selection method

Example 8 Purification of an antibody from culture supernatant of CHO
25 cells expressing FuT8-shRNA and an antibody

Example 9 FACS-analysis of the cells obtained in Example 6

Example 10 RNA isolation and cDNA synthesis and quantitative RT-PCR

Example 11 Stability of silencing effect and stability of immunoglobulin

expression :

30 Example 12 Mass spectrometry analysis of antibody glycostructure

Example 1

Vector cloning of pSilencer2.1_Uéneo_antibody_shRNAFuT8

At position 184 of the pSilencer2.1_Uéneo vector (Ambion Inc., cat. no. 5764) an
Xhol site was introduced by site directed mutagenesis. In order to generate a



describes in Example_ 9. WO 2008/077545PCT/EP2007/011158 - 31 - Table 2: RT-PCR analysis of
FuT8 mRNA expression. Pool% FuT8 mRNA CHO wild type cells without silencer vector 100

(reference) CHO cells with LCA selection and with7 silencer vector CHO ' Wcin selection
and32 with SHEREEFUERSr The cHO wild type cell is the CHO cell in whic S\J;lg%%é%ﬁgvé been

transfected prior to the transfection. The value obtained from the wild-type has been set to 5 100%.
Further results are shown in the following Table 3. L&A clones 1-11 were recovered as described in
Example 5. LCA-clone 1 and LCA-clone 9 were used for further analysis in Examples 11 and 12. Table

3: ?T-PCR ana%%i?lﬁfk@?&fﬁ'iﬁm@ﬁ%ﬂ%@ﬁ%@a@ﬁ@ﬂ%%’-@&dﬂ@?ﬂﬁgGﬁgﬁnu'dtédyirlemeé&oo
(re erence) LC zfr?rllcégeedl aznci'l(lzgé&c:':{%ré%%é tlll'e%&%%cﬁ%‘prestriction sites.

Polylinker_top
TCGAGGGCGCGCCAGCTCGGGCCGGCCA (SEQ ID NO: 18)

Polylinker_bot
AGCTTGGCCGGCCCGAGCTGGCGCGCCC (SEQ ID NO: 19)

As example a genomically organized expression cassette encoding an
10 immunoglobulin binding to the human insulin like growth factor receptor 1 was
subsequently cloned between the AscI/Fsel restriction sites (for sequences see €.g.
WO 2005/005635). In order to generate the FuT8 shRNA, the following

oligonucieotides were annealed:

F8shRNA4top
15 GATCCGCCAGAAGGCCCTATTGATCTTCAAGAGAGATCAATAGGGCCTTCT
GGTATTITTTGGAAA (SEQ ID NO: 20)

F8shRNA4bot
AGCTTTTCCAAAAAATACCAGAAGGCCCTATTGATCTCTCTTGAAGATCAAT
AGGGCCTTCTGGCG (SEQ ID NO: 21)

20 The annealed FuT8 shRNA was ligated into the corresponding vector fragment
(BamHI/HindIIl  digested). ~The  completed  vector  was  called
pSilencer2.1_U6neo_antibody_shRNAFuT8. An annotated vector map is shown in
Figure 1.

Example 2
25 Vector cloning of pSﬂencerZ.I“Uéneo_antibodymshRNAFuTSMstuffer

The expression cassettes of the neomycin resistance gene and the expression cassette
encoding the antibody in pSilencer2.1_U6neo_antibody. shRNAFUT8 are
orientated in different directions. A stuffer sequence was introduced between the
promoters of these expression cassettes via the Xhol restriction site. An annotated
30 vector map of the vector pSilencer2.1_U6neo_antibody_shRNAFuT8_stuffer is

shown in Figure 2.



LCA-clone 423 LCA-clone 56 LCA-clone 65 LCA-clone 715 LCA-clone 8127 LCA-clone 93
LCA-clone 1023 LCA-clone 1114 WO 2008/077545PCT/EP2007/011158 - 32 - Table 4;: RT-PCR

ana}lysis of W&f §05§@\]§§xpression (silencer vector = pSilencer2.1_U6ne@ 1leMNGFR113FRNAFUTS;
antibody vector = pSilencer2.1_U6neo_antibody shRNAFuT8; antibody-stuffer vector = ’

p_SlIencerZ.1_U6neo_an6body_shRNAFuT8_5tuffer25 Pool% FuT8 mRNA CHO DG44, without
sﬂencgr and100 (reference) without antibody vector CHO DG44, with antibody vector iOl neomycin
selgctlon CHO DGA44, with antibody vector,12 neomycin and LCA selection CHO DG’44 with /
antibody-stuffer peeipnel®1 neomycin selection CHO DG44, with antibody-stuffer vector,’15 neomycin

and LCA selectign ¢HQ BGAkpSilencer2.1_Uneo_-NGFR_shRNAFuTS

At position 184 of the pSilencer2.1_U6neo vector {Ambion Inc., cat. no. 5764) an
Xhol site was introduced by site directed mutagenesis. An 1-NGFR (low affinity

5 nerve growth factor; see e.g. Philipps, K., et al., Nat. Med. 2 (1996) 1154-1156 and
Machl, AW., et al, Cytometry 29 (1997) 371-374) expression cassette was
subsequently cloned between the Xhol/HindlIl restriction sites. In order to
generate the FuT8 shRNA, the following oligonucleotides were annealed:

F8shRNAd4top
10 GATCCGCCAGAAGGCCCTATTGATCTTCAAGAGAGATCAATAGGGCCTTCT
GGTATTTTTTGGAAA (SEQ ID NO: 20)

F8shRNA4bot
AGCTTTTCCAAAAAATACCAGAAGGCCCTATTGATCTCTCTTGAAGATCAAT
AGGGCCTTCTGGCG (SEQ ID NO: 21)

15 The annealed FuT8 shRNA was ligated into the corresponding vector fragment
(BamHI/HindIIl digested). The vector is denoted
pSilencerZ.1_U6neoJ-NGFR_shRNAFuT8. An annotated vector map is shown in
Figure 3.

X e
20 Selection and isolation of single CHO DG44 clones with reduced FuT8 expression

CHO DG44  cells were transfected with the vector
pSilencerZ.lﬂUéneo_i-NGFR_shRNAFuTS using the FuGENE reagent {Roche
Applied Science, Germany) according to the producer’s manual. Stably transfected
cells were cultured in MEM Alpha Minus Medium (cat. no. 32561; Gibco®,
25 Invitrogen GmbH, Germany) supplemented with 1% (v/v) 200 mM L-glutamine
(Gibco), 10 % dialyzed gamma irradiated Fetal Bovine Serum {cat. no. 1060-017;
Gibco®, Invitrogen GmbH, Germany), and 10 ml HT-Supplement (cat. No. 41065-
012; Gibco®, Invitrogen GmbH, Germany). Transfected cells were selected with
400 pg/ml neomycin for two weeks. The neomycin resistant pool was selected
30 afterwards with 0.5 mg/ml LCA (Lens culinaris agglutinin) for an additional week.

Single clones were recovered by limited dilution.



with antibody-stuffer vector,7 LCA selection 5 Pools have been recovered as described in Example 6
and 7. The recovered pools were used for immunoglobulin purification and determination of the

immunoglobng el Diration as it is described in Example 8. Example Igl--¢d @i ilenci
_ i : Y@ silencin
effect and StabI|I2ty oﬁ%mmunoglobulln expression CHO DG44 cells and LCA-clone 9, both expresging

an antibody, were cultured for four weeks without sejection pressure, i.e. in the absence of a selective
agent. Every week 1x106 cells were plated on a 6 cm diameter culture dish and incubated for 24
hours. .Cells were harvested. RNA isolation, cDNA-synthesis, quantitative RT-PCR 15and data
analysis were periermegbapinidorampie 10thResUHSGRR shostatin Tavle 5celO  expressing
RN ook in Tl e T T i D i e o ran el Carglone o, w

- arvested . 44 wi el0 ne 9, week
18 LCA-clone QW%}ééélﬁéi‘f_tc?"ﬁfﬁlﬁﬂ%‘:@,‘?v%e %@nﬂ%ﬂ-%fbénqé%?\?v%eoe egl[gﬁ%qg:%%’% %‘EA c?ells and
CL-JO DG44-clogent fotbelexprassiner aminapbeRitvere plated in 6 well plates (1x106 cells, 6 times

gach). After 72 and 168 hours, supernatants of 5three wells were harvested and analyzed for
immunogiobulin Exmterhd SResults are shown in Table 6. Table 6: Immunoglobulin expression in
LCA-clone 1 and GG R ssiaiop efanrp0dnaee palicsntimibg two vectors:

pSilencer2. 1_U6neo_l-NGFR_shRNAFuT8 and an expression vector of an
antibody

CHO DG44 cells were stably transfected with an antibody expression vector. More
10 precisely, at first, an antibody producing CHO DG44 clone was generated using
DHFR (dihydrofolatreductase) selection with a vector encoding the mouse DHFR
gene (Noe, V., et al,, Eur. J. Biochem. 268 (2001) 3163-3173) and a genomically
organized nucleic acid of an antibody (see e.g. WO 2005/005635). A single clone

was recovered by limited dilution.

15 The antibody producing CHO DG44 clone was then transfected with the vector
pSilencerZ.1%U6neo—1«NGFR__shRNAFuT8 using the FuGENE reagent (Roche
Diagnostics GmbH, Germany) according to the producer’s manual. Stably
transfected cells were cultured in MEM Alpha Medium (cat. no. 22561-021;
Gibco®, Invitrogen GmbH, Germany) supplemented with I % {vfv) 200 mM

20 L-glutamine {Gibco) and 10 % dialyzed gamma irradiated Fetal Bovine Serum (cat.
no. 1060-017; Gibeo). Transfected cells were selected with 400 ug/ml neomycin for
two weeks. The neomycin resistant pool was selected afterwards with 0.5 mg/ml

LCA (Lens culinaris agglutinin) for an additional week.

Example 6

25 Selection and isolation of a CHO DG44 pool containing one vector
pSilencer2.1_Uséneo_antibody_shRNAFuT$ or
pSilencer2.1 _U6neo_antibody_shRNAFuT8_stuffer

CHO DG44 cells were transfected -~ with the vector
pSilencer2.1_Usneo_antibody_shRNAFuT8 or

30 pSilencer2.1_U6neo_antibody_shRNAFuT8_stuffer using the FuGENE reagent
(Roche Diagnostics GmbH, Germany) according to the producer’s manual. The
stably transfected cells were cultured in MEM Alpha Minus Medium {cat. no.
32561; Gibco®, Invitrogen GmbH, Germany) supplemented with 1% {viv)
200 mM L-glutamine (Gibco), 10 % dialyzed gamma irradiated Fetal Bovine Serum



Average Std. Dev. LCA-clone 1-I, 7 days 44.81 47.53 2.48 LCA-clone 1-11,7 days 48.12 LCA-clone

1-111, 7 days 49.67 CHO-clone |, 7 days 44.92 46.66 1.73 CHO-clone Il, 7 days 46.67 CHO-clone

lll, 7 days 48,39
WO 2008/077545 PCT/EP2007/011158
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(cat. no. 1060-017; Gibco®, Invitrogen GmbH, Germany), and 10 ml HT-
Supplement (cat. No. 41065-012; Gibco). Transfected cells were selected with
400 pg/ml neomycin for two weeks. The neomycin resistant cells were afterwards

selected with 0.5 mg/ml LCA (Lens culinaris agglutinin) for an additional week.

5 The comparison of the antibody titer in  cells  expressing
pSilencerE.1mU6ne0_antibody_shRNAPuT8 that were selected only with neomycin
with cells that were selected with neomycin and LCA affirmed that LCA in
combination with an shRNAFuT8 expressing vector is a very potent agent for

selection of cells expressing recombinant proteins.

10 Example 7

Selection method

CHO DG44 cells were stably transfected with an antibody expression plasmid and
the antibody producing CHO DG44 clone was then transfected with the vector
pSilencerE.lmUéneo,_l—NGFR_shRNAFuTS as described in Example 4.

15 Transfected cells were grown in the presence of a low LCA (Lens culinaris
agglutinin) concentration of 0.05 mg/m! for two weeks. The pool resistant to low
LCA concentration was grown afterwards at 0.5 mg/mi LCA for an additional week.

Optionally a growth in the presence of 400 pg/ml neomycin for two weeks may
precede the LCA selection.

20 Example 8

Purification of antibody from culture supernatant of CHO cells expressing FuT8-
shRNA and antibody and determination of the immunoglobulin concentration

About 5-10 ml culture supernatant containing antibody {concentration
approximately 5 — 20 pg/ml) produced by CHO cells also expressing shRNA of
25 FuT8 was incubated with about 100 pl of a suspension of protein A-Sepharose™
CL-4B (30 mg/100 pl; Amersham Pharmacia Biotech AB) at 4°C over night with
inverting of the vial. Subsequently, the sample was centrifuged in an Eppendorf
centrifuge 5810R for 15 minutes at about 400xg to sediment the protein A-
Se.pharoseTM to which the immunoglobulin is bound. The culture supernatant was
30 removed completely and the pellet was washed three times each with about 50 pl
doubly distilled water. Afterwards the solution was completely removed. About 30
to 50 pl of a 100 mM citrate-buffer, pH 2.8, was added to the pellet, which was



LCA-done 1-1,3 days 19.34 18.86 0.50 LCA-clone 1 -Il, 3 days 18.88 LCA-clone 1-lll, 3 days 18.35
CHO-clone 1, 3 days 22.4 22.29 0.53 CHO-clone Il, 3 days 22.76 CHO-clone lll, 3 days 21.72

WO 2008/077545 PCT/EP2007/011158

- 28 -

subsequently incubated with shaking for 15 minutes at room temperature in order
to release the antibody protein bound to the protein A. After incubation, the
suspension was centrifuged for 5 minutes at 14,000 rpm in an Eppendorf centrifuge
and the resulting supernatant was collected in a second vial (note: supernatant
5 contains the released immunoglobulin). The protein A pellet was washed once
again by adding 30 to 50 pl 100 mM citrate buffer, pH 2.8, shaking for about 15
minutes at room temperature and spinning down the protein A-Sepharose™ by
centrifugation for 5 minutes at 14,000 rpm. The supernatant was removed carefully
and combined with the respective solution of the first release step. The protein A-
10 Sepharose™ pellet was discarded.

The citrate buffer solution containing the immunoglobulin was further on used for
the determination of the immunoglobulin concentration. The concentration of the
antibody in cell culture supernatants was measured by affinity chromatography on
HiTrap™ rProtein Aff (GE healthcare, order no. 17-5079-01). Two hundred fifty
15 microliters of cell culture supernatant were loaded on a 1 ml column which was
equilibrated with buffer A (50 mmol/l KHPO,, 300 mmol/l NaCl, pH 7.4). Not
bound material was eluted by washing with six column volumes of buffer A
followed by six column volumes of buffer B (100 mmol/l sodium acetate, pH 5.0).
The bound antibody was eluted with six column volumes buffer C (500 mmol/]
20 sodium acetate, pH 2.5). The protein eluted from the matrix was quantified by UV

absorbance and fluorescence spectroscopy. The column was operated at 3 ml/min.

In Figure 4 five different clones obtained according to Example 6 and Example 7
have been analyzed for the production of the antibody in the culture supernatant.
After a cultivation time of 7 days an immunoglobulin concentration of from

25 2.7 ug/ml to 3.2 pg/ml was obtained in the culture supernatant.

Example 9
FACS-analysis of cells obtained in Example 5

Cells as described in Example 5 were seeded in 6-well plates and grown to
confluence in a medium according to Example 5. Supernatants were coliected and
30 combined in FACS-tubes with the corresponding trypsinized cells. After
centrifugation (10 minutes, 1,500 rpm) the supernatants were removed and
discarded. Cell pellets were resuspended in a 30 pg/ml monoclonal mouse anti-
]-NGFR-antibody solution (Boehringer Mannheim, Germany) and incubated on

ice for 30 minutes. After a washing step using 1.5 ml of ice-cold medium, cells were



Fxample 12 10Mass spectrometry analysis of antibody glycostructure The relative contents of sugar
chain isoforms at Asn297 and/or Asn298, respectively, of the heavy chain of the antibody were

determined in glycosylated, intact heavy chains (HC) by mass spectrome g ﬁ)gg in the
following: \/\}3582%%%7757%45PCT/EP2007/011158 - 34 - A) Purification ogglr?t%o y from culture

supernatant of cells expressing the antibody and FuT8-shRNA About 5 - 10 ml culture supernatants
containing antibody (conc. - 5 - 20 jig/m1) producedzogy"cells also expressing shRNA of FuT8 were
incubated with about 100 ul 5 suspension of protein A-SepharoseTm CL-4B suspension (30 mg/100

ul; Amersham PhaymagiaiBiteqd ABhatd Grov@onighhwhisjavaring therdatenBubbequently, the
samples were ceptrifuged ﬂg&%&gﬂggr%eﬁ&ﬂ%é@ﬁd%ﬁ%ﬂ%f% BN eyl 40k Bibasediment the

protein A-Sepharose to whic , ody Is boupd. The culture su ants were completely

removed and thgsefBrshwdie 1wabrdy W&".‘Lé@ﬁﬁtﬁ W‘ﬁ?rﬁﬁ%rﬁet%sw%?@osé biy & :Is&t? é:é:b v‘%@er. After the

third wash the sohutianfovza9 coimpletehfiremovebing stebeingd-Sompiof dc el credismusids, pH 2.8,

was added to the,gelletsanchiacehatied wihikeeshaldng an 15smper et inanwiempatatud imorder to

release the antibody, hoyndh 0 pipleln &, AP SR G SHARERPIAR WARERRIITgschfor © min. a
ntri

14,000 rpm in an Eppendor © ntrifuge and the resulting 15 supernatant was. caref I% r n%oved. The
protein A pellet s ape e siPE G -4 Bin Aolfe 305 LBP Y80 MIMEHFAE Bffer, pH 2.8,
shaking for aboutdtSgméd. wmimpte sefimpesdielid)eastifspining down the protein A-Sepharose by
centrifugation for 5 min. at 14,000 rpm in an Eppendorf centrifuge. The supernatant was removed
carefully and combitadaditthéresdspiibiASShtiolyst 20ihplirstréladbe Xtexs Thihpestels A pellets
\é\'greldiSﬁﬁfd_ed- ﬂ%)ofﬁﬂgcl;x_éé%% i%&&éé{ﬁqssg{v&i/:{qﬁamé%m%ﬁ sPeRKOMeHy cEheadibydy ?Elg])ple c(i
pl, containin - obtained.in st was, denatured a n n an
glycosylated hea%@S cﬁ%ﬁr}#%)ﬁeéy %%lbr% 1 chfl% ﬁ%"@?ﬁg‘h‘%i@%%?éﬁ%?f%%%&%%%? 60 pl of a
TCEP- 25 guaniéiesbidgi#iP M tris-(2-carboxyethyl)-phosphine hydrochloride in 6 M
guanidine-hydrochloride) to adjust the antibody solution to 3 - 4 M guanidine-hydrochloride and 250
mM TCEP. The Sarfiglerova) ifdiBaRetfotrasipctad3with PhelardridesrBrses enitchoider siple was
desalted by G25gebiidatienraihercdooreiseasicfuly)ednd st beetenitrieatviy adeterindng buffer

and was,subjectgd to 30 offling, static kSEMS agalysisyith ranasvaynsediesRoxenr Cat# ES
387) in a Q-Tof2- or a LCT-mass spe trometefg Lr%?t&gmatk:fﬁom Waterg at a resolution of about 10000.
actu

The instrument vi4s HHPRESCERETTERING 5 HERAL Sheand calibrated with sodium iodine

rers mstru%ﬂons an

in a mass range from 500-2000 using a first order p?lyno%ﬂ Cf)it].:)%(z—:ﬁul or LC'fA"‘El q?it% E’HShown in
Figure 7. WO 20Bdiswrssspeerepbabadiatenalyss o cells transfecic

€xpression vector for the antibody and the vector
pSilencerZ.1_U6neo_I—NGFR_shRNAFuT8 is shown. These cells have been

20 cultivated for one week in the presence of neomycin prior to analysis. The
fluorescence intensity detected is proportional to the number of bound goat
(Fab"),-anti-Mouse-1gG-(H+L)-PE-antibodies to the c¢ell surface and thus
proportional to the expression of the shRNA directed against FuT8. it can be seen
from Figure 5b) that after the selection with neomycin more than 90 % of the cells

25 exhibit fluorescence inside the preset 1-NGFR-PE-fluorescence region M1 of
1-NGEFR positive celis. '

In Figure 5¢) the cells that have been analyzed have been cultivated for one week in
the presence of neomycin and for an additional week in the presence of LCA (Lens
culinaris agglutinin). More than 98 % of the analyzed cells exhibit fluorescence
30 intensity inside the preset l-NGFR-PE-fluorescence region M1 of I-NGFR positive
cells. Additionally, compared to the cells only grown in the presence of neomycin,
the fluorescence intensity maximum has been shifted to higher absolute

fluorescence intensity.



-35- During measurement of samples, routinely, 30-40 single scans in a mass range from 700-2000
were recorded and 10-30 single scans were added to yield the final m/zspectrum used for evaluation.
Identificatiogv%f %gl&)alggghydrate structures bound to the HC and calculagioryvicfbotia resative content
of the indivi uaﬁsugar structure isoforms was done from the m/z spectra obtained. The deconvolution
tool of the mass lynx software of waters was used tgcalculate the masses of the individual
glycosylated HC-species detected. The respective carbohydrate structures attached to HC were
assigned according by calculating the mass differences between the masses obtained for the
individual 10 glysasyjaéad HC-species and the mass for non-glycosylated HC as deduced from the
DNA sequence ?%%%gp%@gﬂﬂ%wéﬁm@@mmm foe@ercal masses of known N-linked
glycol structures of antibodies. For determination of the ratios the oligosaccharide isoforms, the peak
neighs of the iy, ety aly araieg kiGoapnis e eclaformima oDassel 15
selected single et e (m/z)-states, which do not overlap with other Signals of ihermelecule species,
like LC etc. For Hk?ié%h‘%é?' iavli %Srté‘ffbs%ﬁeaa?g%}sﬁacochgnﬁe Isoforms, the %ealz}lgei hts of GO +
Fuc and GO (seeanigrited)weg tutcTrinesdpiom Setttsdn glNAaryahiar)-Stht sf’ﬁ%e relative
content of sugarsyusesavitbi edusashiicosyiatidmredaside ddi€hd pidyeffom the ratio of the peak
heights of the 20 HC-species containing the GO-structure + fucose (GO + Fuc; complex, bi-antennary
structure Iackin%g%?ggam%agmﬁggsigye&amrmig afice-fibO&ylationheand tiog Chspecies
containing the GO-stficure. 1u605%. (G0 £45) s8R (b deerginelian hagasicopondny peaks
within the same % ng /z}-s ate were usg}dgée . peaks ?f Gﬁ{ﬁ cose 1@&%@(}35\@/@30&%@00% of m/z
45). These specfeswere) 2EeummelfisrHogo ‘?.%?ﬁ%’t‘he‘)r stficty es. Quantitative results are shown
in Tableig. TableZAB¢secantagaritinnosyiativrsesabibs Ay RISES BFREFSUTHYCD® - Claims
1.Method for selegting.a mammalian cell, characterized in that said method comprises a) transfecting
a mammalian cell with a nucleic acid that comprises a first nucleic acid, which is transcribed to a short
hairpin nucleic agig4shRNA), sompisne SERPANCCTEAT 15 (SEQ @B diontaf the shRNA and
additional nucleic acid of SEQ ID NO: 17 as loop of the shRNA, b) cultivating the transfected

mammalian cell QL%%E&‘?‘ in the PreSpARE-@ A SRR GUIRATS AUSIEBO (DAH); asy c) selecting a

. <. 3 . .
mammalian cell Viable Under the conditions of step b). Method for selecting a mammalian cell,

characterized in that said methoc EI;ER 88 HaRsieking-a maruaalaicebwith a nucleic acid that
comprises a first ig “é’éfg;i}’ver?fc |s&:rranscri ed to a shRNA with the stem of the molecule being due

to inverted repeat seguences, whi idgs. i lepgtipsampiEsing SEQ ID NO: 14 as
stem of dBhRNAAY Edafﬁ%n%rﬁﬁé%%ﬁ%@g Ils)gl{l&(i)ﬁ:éﬂ fgls I%E)p of the shRNA, b cultivating the

transfected mammalian cell of step aﬁ%n the presence pf,Lens culinaris AoglytniikeAh-and c)
selecting a mamMEIRAHEAIPDI AR BT f“tﬁ‘g @%%rl%it?gﬁsl% (ﬁ) Ste] B%H . b
incubation step at 95 °C, followed by 45 cycles of 10 seconds at 95 °C, 10 seconds at

52 °C, and 8 seconds at 72 °C (temperature ramp 20 oC/second). FuT8 cDNA levels
were normalized to those of the housekeeping gene ALAS using LightCycler

20 Relative Quantification Software.

Results are shown in the following Table 2. The LCA selected pool was recovered as
described in Example 5 (silencer vector =
pSiiencer’.Z.IWUGneo_l-NGFR_shRNAFuTS). This LCA Pool was further analyzed as

describes in Example 9.



- 37 - 3. Method according to any one of the preceding claims, characterized in that said first nucleic
acid comprises in 5' to 3' direction a nucleic acid of SEQ ID NO: 14, 15. or 16, directly followed by a
nucleic acid_of SE% O 17, directly followed by a nucleic acid complespehipsnia thggomplete
sequence ofvgi‘i?@ 14 15. or 16, whereby the sequence of the nucleic acid complementary to
the complete sequence of SEQ ID NO: 14, 15, or 1% s chosen in a way that it is complementary to the
sequence of the nucleic acid directly preceding the nuclelc acid of SEQ ID NO: 17. 4. Method
according to any one of the preceding claims, characterized in that said nucleic acid comprises a
second nucleic acid encodingratele@ipPOraskelyss HMEUTIheRBdrdipgesicmim 4. characterized in that
said method comprises after step a) and before step b) the follc al) cultivating the
mammalian cell of step a) in fhe presencemi@ selection agees, E@I&e&&img a mammalian cell viable
under the conditions of step &T). %51 d acce drng to any one of the preceding claims,
characterized in that said nuclei é%‘ % TS &JP"O' nuclgieOderiessissding a heterologous
polypeptide. 7. Method accor dmg—ie—arw—unev%re‘precemm—c aims, characterized in that cultivating
in the presence of [CAis at a [C@é@hﬁ%ﬁt tlon of from g .015 mg/mJ to 0.5 mg/ml. 8. Method
according to any one of the prec&’fﬁ]ﬁ % gc bcf{’a?g &1%ed in that Said cultlvatlng in the presence of
[CAis in the presence of ac % any one of claims 1 to 7,
characterized in that said cultivafifidreeie presence of rb%A IS in thgzoresence of an increasing
concentration of I,CA. 10. MethoE‘f‘ iEE5 aracterlzed in that said increasing is linear
or stepwise. - 38 - 11. Method-a8&ek3H 4 aracterized in that the second
nucleic acid encodes the neomycin selectron marker 12. Method accordrng to any one of claims 4 to
11, characterizeg+jg @HUWH&@@EG&BG[MH@&M&EGH iwlstdpvibtisre bitieatednaftensfertedection and

prior to the cultrvatron in H? f‘*?g&%@%gﬁé%ﬁﬁﬁé@%?fﬂ%&ﬁ RN ademeiffesent from LCA.
13. Method acc d‘m 0 any one of the preceding Ia% charfr%erlge]gd trigﬁ%r firlstwrgyglelc acid is
of SEQ 1B NO: 2897 ‘SIEE_T%‘N’E?”E?L 2§93 wahé‘a ?%r selectiny a mammaﬁan cell expressing a
heterologous pokgpeyptied wrdeﬁerrbcﬁe!eﬁﬁﬁe@@écﬁhb@&&]@%dsaﬁéIME@@%%?%‘?éﬁﬁ%ésardegree of
fucose modificatippnaharsinithe Prefhsidscanapdses the following steps a) transfecting a mammalian
cell with a nucleic acid comprising i) a nucleic acid that is transcribed to a short hairpin nucleic acid
(shRNA) of SEQ ID NO: 20 orghieslR NOCR hnaipuicieiBuiidriicading adieterolottous polypeptide, b)
cultivating the transfected mammalian cell in the presence of Lens culinaris agglutinin (LCA), and c)
selecting a mammalian cell viaBle underdrmeonditions of sepuliBasRMemmalian cell expressing a
heterologous polypeptide. 15. A nucHeéc a]j:éd compyising

100 (reference)

LCA-clone 1 2
LCA-clone 2 34
LCA-clone 3 16
LCA-clone 4 23
LCA-clone 5 6
LCA-clone 6

LCA-clone 7 15
LCA-clone 8 127
LCA-clone 9 3
LCA-clone 10 23

LCA-clone 11 14




- 3_9 - a) a first nucleic acid which is transcribed to a short hairpin nucleic acid comprising a nucleic
acid s.elec.ted from the nucleic acids of SEQ ID NO: 14 or 15 or 16 as stem of a shRNA and additional
nucleic audwoé)SzEG 10'7954'\%0: 17 as qup of the shRNA, b) a second nucleigagigieadingsa selection
marker, c) a A Ruclaic acid encoding a heterologous polypeptide selected from the group of
hetgrologous polypeptides comprising immunoglobuylins, immunoglobulin fragments, immunoglobulin
conjugates. 16. Nucleic acid according to claim 15, characterized in that said first nucleic acid is of
SEQ ID NO: 20, or SEQ ID NO: 21. SEQUENCE LISTING <110> F. Hoffmann-La Roche AG <120>
Selection methog, 5P R 2P anTlysIEEF EPOHIRES Brptesd & (s1DO06: V262 160> 25 <170>

(P;?;eggtn_r\:grzi%n Prgrl}lj% fré%ﬁ')f %gé%zﬁéééﬁ%ﬂﬁﬁﬁﬁﬁ&%}ﬁ%&{;&&tﬁﬂﬁ <400> 1 Met Arg Pro Trp Thr

eflLeu lle’'Ley Phe '
Leu Val Arg ASﬁ)Qégscgoz.l_Uéneo_anti ody_gh%giguﬁlgg Iﬁ%;%yﬂ;% eerl'{u!a‘cqgrahe Tyr lle Gly Gly His
pSilencerZ.1_*U6ne0_antibndy_shRNAFuTS*stuffer).

Pool 9% FuT8 mRNA

CHO DG44,

without silencer and 100 (reference)
without antibody vector

CHO DG44,

with antibody vector, 101
neomycin selection

CHO DG44,

with antibody vector, 12
neomycin and LCA selection

CHO DG44,

with antibody-stuffer vector, 101
neomycin selection

CHO DG44,

with antibody-stuffer vector, 15
neomycin and LCA selection

CHO DG44,

with antibody-stuffer vector, 7
LCA selection

Pools have been recovered as described in Example 6 and 7. The recovered pools
were used for immunoglobulin purification and determination of the

immunoglobulin concentration as it is described in Example 8.

Example 11 :

10 Stability of silencing effect and stability of immunoglobulin expression

CHO DG44 cells and LCA-clone 9, both expressing an antibody, were cultured for
four weeks without selection pressure, i.e. in the absence of a selective agent. Every
week 1x10° cells were plated on a 6 cm diameter culture dish and incubated for 24
hours. Cells were harvested. RNA isolation, cDNA-synthesis, quantitative RT-PCR

15 and data analysis were performed as in Example 10. Results are shown in Table 5.



A§n Asp His Pro Asp His Ser Ser Mg Glu Leu Ser Lys lle Leu Ala 354045 Lys Lou Glu Mg Leu Lys Gin
Gin Asn Glu Asp Lou Arg Mg Met Ala 505560 Glu Set Leu Mg lle Pro mu Gly Pro lle Asp Gin Gly Pro

Ala Ser 65707 : .
Tyr Lys L S%ﬁi%%%;((%lﬁal\fg IIeGI\l/Ig Ala Lou Glu Glu G.In Lou Val Lys Ala Ly @lirsisy 853895 lle Glu Asn
= sn Gly Leu Gly Lys Asp His 100105110 Glu lle Lou Mg Arg Mg lle Glu Asn

Gly Ala Lys Glu Leu Trp Phe 115120125 - 2 - Leu Gjn Arg His Ala As
ly Al | Gin p Glu Phe Leu Ser Asp Leu Gl
His His Glu 145150155160 Arg Ser lle Met Thr Asp%eu Tyr Tyr Leu Ser Gin Thr Asp Gly Alg ’
165170175 Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gin 180185190 Arg Arg lle

Thr Tyr LeU Gin Asn Pro L_ys Asp Tatse3eFLYS AlprkyssotabIADROB1e/8.Leu Val Cys Asn lle Asn Lys
Gly Cys Gly Tyr Gly Cys Gin Leu 210215220

Clone, 95 FuT8 mRNA
week in which cells were harvested
CHO DG 44 wild type 100 (reference)
LCA-clone 9, week 1
LCA-clone 9, week 2 9
LCA-clone 9, week 3 9
- LCA-clone 9, week 4 9

CHO DG4 cells and CHO DG44-clone 1 both expressing an antibody were plated
in 6 well plates (1x10° cells, 6 times each). After 72 and 168 hours, supernatants of

5 three wells were harvested and analyzed for immunoglobulin content. Results are
shown in Table 6.

Table 6: Immunoglobulin expression in LCA-clone 1 and CHO DG44.

Sample name Concentration pg/m!  Average Std. Dev.
LCA-clone 1-1, 7 days 44.81 47.53 2.48
LCA-clone 1-11, 7 days 48.12
L.CA-clone 1-111, 7 days 49.67
CHO-clone 1, 7 days 44,92 4666 173
CHO-clone 11, 7 days 46.67
CHO-clone 111, 7 dajfs 48.39
LCA-clone 11, 3 days 19.34 18.86 0.50
LCA-clone 1 -1, 3 days 18.88
LCA-clone 1-111, 3 days 18.35
CHO-clone ], 3 days 22.4 22.29 0.53
CHO-clone 11, 3 days 22.76
CHO-clone I11, 3 days 21.72
Example 12 |
10 Mass spectrometry analysis of antibody glycostructure

The relative contents of sugar chain isoforms at Asn297 and/or Asn298,
respectively, of the heavy chain of the antibody were determined in glycosylated,
intact heavy chains (HC) by mass spectrometry as described in the following:



H?s His Val Val Tyr Cys Phe Met lle Ala Tyr Gly Thr Gin Arg Tin 225230235240 Leu lle Leu Glu Ser
His Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu 245250255 Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr

Asp Arg Ser\\?(?@/%l %(?‘é) 65270 Tyr Thr Gly His Trp Ser Gly Glu lle Lys & Gin Val
107754 . APriep 403
275280285 Va Fu eu Pro lle Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu 29029@1?}8%(% Pro Leu Ala

Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val Hi; 305310315320 Gly Asp Pro Ala Val Trp Trp Val
Ser Gin Phe Val Lys Tyr Leu lle 325330335 Arg Pro éfn Pro Trp Leu Glu Lys Glu lle Glu Glu Ala Thr

Lys Lys 340345350 - 3 - Lys Val sly Thr Glu Ala Ala Phe His Pro lle Glu Glu Tyr Met Val 370375380
His Val Glu Glu KjPRhf &0 4-6fhabodiafRig RidtMetagiervahdsy 38522pR354@0heys Lys Pig Val Tyr

Leu Ala Thr Asp Asp 0%@&@%@&;_3%&/5 Glu

About 5- 10 ml culture supernatants containing antibody (conc. ~ 5—20 pg/mi)
produced by cells also expressing shRNA of FuT8 were incubated with about 100 pl

5 suspension of protein A-Sepharose™ CL-4B suspension (30 mg/100 pl; Amersham
Pharmacia Biotech AB) at 4 °C over night while inverting the vials. Subsequently,

the samples were centrifuged in Eppendorf centrifuge 5810R for 15min. at about

400 x g to sediment the protein A-Sepharose to which the antibody is bound. The

culture supernatants were completely removed and the pellets were washed three

10 times with about 50 pl doubly distilled water. After the third wash the solution was
completely removed and about 30-50 pl 100 mM citrate-buffer, pH 2.8, was added

to the pellets and incubated while shaking for 13 min. at room temperature in order

to release the antibody bound to protein A. After incubation, the suspension was
centrifuged for 5 min. at 14,000 rpm in an Eppendorf centrifuge and the resulting

15 supernatant was carefully removed. The protein A pellet was washed once by
adding again about 30-50 ul of 100 mM citrate buffer, pH 2.8, shaking for about 15

min. at room temperature, and spinning down the protein A-Sepharose by
centrifugation for 5 min. at 14,000 rpm in an Eppendorf centrifuge. The
supernatant was removed carefully and combined with the respective solution of

20 the first release step. The protein A pellets were discarded.
B) Analysis of Fc-glyco structures by ESI-mass spectrometry

The antibody sample (~ 60 ul, containing 20~ 50 ug) obtained in step A) was
denatured and reduced into light chain (LC) and glycosylated heavy chain (HC) by
adding 100 pl 6 M guanidine-hydrochloride solution and 60 pl of a TCEP-

25 guanidine-solution {1 M tris-(2-carboxyethyl)-phosphine hydrochloride in 6 M
guanidine-hydrochloride) to adjust the antibody solution to 3 -4 M guanidine-
hydrochloride and 250 mM TCEP. The sample was incubated for 1.5h at 37 °C.
The reduced and denaturated sample was desalted by G25 gel filtration with 2 %
formic acid (v/v) and 40 % acetonitrile (v/v) as running buffer and was subjected to

30 offline, static ESI-MS analysis with nanospray needles (Proxeon Cat# ES 387) in a
Q-Tof2- or a LCT-mass spectrometer instrument from Waters at a resolution of
about 10000. The instrument was tuned according to manufacturer’s instructions
and calibrated with sodium iodine in a mass range from 500-2000 using a first
order polynomial fit. Result for LCA-clone 9 is shown in Figure 7.



40541041_5 Ala Lys Thr Lys Tyr Pro His Tyr Giu Phe lle Set Asp Mn Set lle 420425430 Set Trp Set Ala
Sly Leu His Mn Arg Tyr Thr Glu Asn Set Leu Arg 435440445 sly Val lle Leu Asp lle His Phe Leu Set

GIn Ala Asp Phe Leu Val 450455460 Cys Thr Phe Ser Set GIn Val C [
val ys £zlu lle Met Gin
465470475558 ¥ E0%is Pro Asp Ala Set Ala Mn Phe His Set Leu As?%gﬁ@@s%%gws Tyr Tyr

Phe Sly sly Gin Asn Ala His Asn Gin lle Ala lle Tyr Pro 500505510 His Glu Pro Arg Thr Ala Asp Glu lle
Pro Met Glu Pro Sly Asp lle 515520525 lle Sly Val'/!?%‘sly Mn His Trp Asp Sly Tyr Set Lys Gly Val Mn
530535540 Arg Lys Leu Gly Arg Thr sly Leu Tyr Pro Ser Tyr Lys Val Pig Glu 545550555560 Lys lle
Glu Thr Val Lysyyah fy e ElisaNah B EhhiNisGlouklyeip6Hb 10585« 2107 i «Bilisredg from

700-2000 were recorded and 10-30 single scans were added to yield the final m/z-

spectrum used for evaluation.

Identification of the carbohydrate structures bound to the HC and calculation of
5 the relative content of the individual sugar structure isoforms was done from the
m/z spectra obtained. The deconvolution tool of the mass lynx software of waters

was used to calculate the masses of the individual glycosylated HC-species detected.

The respective carbohydrate structures attached to HC were assigned according by
calculating the mass differences between the masses obtained for the individual

10 glycosylated HC-species and the mass for non-glycosylated HC as deduced from the
DNA sequence and by comparing these mass differences with theoretical masses of
known N-linked glycol structures of antibodies.

For determination of the ratios the oiigoéacchéride isoforms, the peak heights of the
individual, differently glycosylated HC-species were determined from several

15 selected single charge (m/z)-states, which do not overlap with other signals of other
molecule species, like LC etc. For determination of the ratios of the oligosaccharide
isoforms, the peak heights of GO + Fuc and GO (see Figure 8) were determined from
selected single charge (m/z)-states. The relative content of sugar structures with
reduced fucosylation, was deduced only from the ratio of the peak heights of the

20 HC-species containing the GO-structure + fucase (GO + Fucs complex, bi-antennary
structure lacking terminal galactose residues and carrying core-fucosylation) and
the HC-species containing the GO-structure - fucose (GO - Puc). For this
determination the corresponding peaks within the same charge (m/z}-state were
used {e.g. peaks of GO+fucose and GO without fucose of m/z 45). These species were

25 sufficiently resolved from other structures. Quantitative results are shown in
Table 7.

Table 7: Percentage of fucosylation as determined by mass spectroscopy

100 — amount of
fucosylation [%)

LCA-clone 1 88
LCA-clone 9 83

Clone




4 - <212> PR!' <213> Drosophila melanogaster <400> 2 Met Leu Len Val Mg Gin Len Phe Gly Ala Ser
Ala Asn Ser Trp Ala 151015 Arg Ala Len lle lle Phe Val Leu Ala Trp lle Gly Len Val Tyr Val 202530
Phe Val Val Lys Len Thr Asn Thr Gin Gly Gin Gin Ala_ Ala Gly Glu 354045 Ser Glu Leu Asn Ala Arg Mg
lle Ser Gin Ala Len Gin Net Leu Gin 505560 His Thr'l\;l@ ‘Gin Mg Asn Glu Gin Leu Lys Gin Leu lle Asp
Glu Leu 65707580 Met Ser Asp Gin Leu Asp Lys Gin Ser Ala Met Lys Leu Val Gin Mg 859095 Leu Gin
Asn Asp Ala Leu Mn Pro Lys Leu Ala Pro Glu Val Algfmy 100105110 Pro Glu Pro Glu Ser Met Phe
Gin Ser Ala Pro Ala Asp Len Mg Gly 115120125 Trp Asn Asn Val Ala Glu Gly Ala Pro Asn Asp Len

Glu Ala Gly Yal 130433448, RER-ASR His A Pe Gl Reeagtd fliGt A RnehirMe
145150155160

a) transfecting a mammalian cell with a nucleic acid that comprises a first nucleic
acid, which is transcribed to a short hairpin nucieic acid (shRNA), comprising
SEQ ID NO: 14 or 15 or 16 as stem of the shRNA and additional nucleic acid
of SEQ 1D NO: 17 as loop of the shRNA,

b)  cultivating the transfected mammalian cell of step a) in the presence of Lens
culinaris agghutinin (LCA), and

¢)  seclecting a mammalian cell viable under the conditions of step b).

R

Method for selecting a mammalian cell, characterized in that said method comprises

a) transfecting a mammalian cell with a nucleic acid that comprises a first nucleic
acid, which is transcribed to a shRNA with the stem of the molecule being due to
inverted repeat sequences, which are 19 to 23 nucleotides in length, comprising SEQ
ID NO: 14 as stem of a sShRNA and additional nucleic acid of SEQ ID NO: 17 as
loop of the shRNA,

b} cultivating the transfected mammalian cell of step a) in the presence of Lens

culinaris agghutinin (LCA), and

¢) selecting a mammalian cell viable under the conditions of step b).



Mg Mg lle Gin Thr Asn lle sly Glu lle Trp Pan Phe Phe Ser Ser 165170175 Gin Leu sly Lys Val Arg Lys
Ala Val Ala Ala Gly His Ala Ser Ala 180185190 -5 - Lys Mg Set Leu Leu Ser Asp Met Glu Mg Met Mg
Gin Set Asp Gly 210215220 Tyr Glu Ala Trp Mg His Glu Ala Mg Asp Leu Set Asp Leu Val
225230235240 Gin Mg Mg Leu His His Leu Gin Asn Pro Set Asp Cys Gin Asn Ala 245250255 Mg Lys
Leu Val Cys Lys Leu Asn Lys Gly Cys Gly Tyr Gly Cys Gin 260265270 Leu His His Val Val Tyr Cys
Phe lle Val Ala Tywi&leod e éahdivg (3 22802861 Ty prevcdenigeniiys, Sabrete GiydTip thvg Syd HistLys Gly

Gly Trp 290295500, Gl Gl Al e G Ria. Vsl Serin S o i op dle Gl T 390831715320
Ala Mn Thr Tyr Asn Trp Pro Gl Pro Mn Thr.Gin Val Leu Va| 3%5330733d5rect&1for? lle il sg Ser

LeU Met Pro Arg Bro Bty %"F@ﬁ)l?_‘éﬁ 3upsisagp of SEQ ID lowe

nucleic acid complementary to the complete sequence of SEQ ID NO: 14, 15, or 16,
whereby the sequence of the nucleic acid complementary to the complete sequence
of SEQ ID NO: 14, 15, or 16 is chosen in a way that it is complementary to the
sequence of the nucleic acid directly preceding the nucleic acid of SEQ ID NO: 17.

4. Method according to any one of the preceding claims, characterized in that said

nucleic acid comprises a second nucleic acid encoding a selection marker,

5. Method according to claim 4, characterized in that said method comprises after step

a) and before step b) the following steps

al) cultivating the mammalian cell of step a) in the presence of a selection agent,

a2} selecting a mammalian cell viable under the conditions of step al).

6.  Method according to any one of the preceding claims, characterized in that said

nucleic acid comprises a third nucleic acid encoding a heterologous polypeptide.

7.  Method according to any one of the preceding claims, characterized in that
cultivating in the presence of LCA is at a LCA concentration of from 0.015 mg/ml to
0.5 mg/ml. |

8  Method according to any one of the preceding claims, characterized in that said
cultivating in the presence of LCA is in the presence of a constant LCA

concentration.

9.  Method according to any one of claims 1 to 7, characterized in that said cultivating in

the presence of LCA is in the presence of an increasing concentration of LCA.

10. Method according to claim 9, characterized in that said increasing is linear or

stepwise.



Ala Val Pro Glu Asp Leu Ala Pro Mg Leu Lys Mg Leu His Gly Asp 355360365 Pro lle Val Trp Trp Val
Gly Gin Phe Lev Lys Tyr Leu Leu Mg Pro 370375380 Gin Pro Thr Thr Mg Asp Phe Leu Thr Set Gly
Net Arg Mn Leu Gly 385390395400 Trp Glu Mg Pro llg Val Gly Val His VVal Mg Mg Thr Asp Lys Val
405410415 Glu Asp Tyr Tyr Mg Thr Leu Glu Val Asn*Gly Set Thr Val Ala Mg 435440445 Mg lle Phe
Leu Ala Set Asp Asp Ala Gin Val lle Glu flu Ala Mg 450455460 Mg Lys Tyr Pro Gin Tyr Gin lle lle Gly
Asp Pro flu \fal AlaiMB4654 6041p480aMebAlacsdeliMakSend NoMehdivikBhrAism ThahcL ewohan Gly

lle 485490495 lle Lew As J(Ife {"&8 eylsu (§g{, Me %&Eﬁﬁ%‘é@ﬁ&eu Val Cys Thr 500505510 Phe Set
Ser Gin Val Cys Ar\lrléclg?gi ﬁﬂa '?;/r Cé?u Li’lle Met Gin T%]PF Me?5155205'25 Tyr Pro Asp Ala Ala His Arg Phe

Lys Set Leu i ASp e T T S9OSR0 GG st AR I NP AV A plaiglde i Hi

mammalian cel! in step b) is cultivated after transfection and prior to the cultivation

in the presence of LCA in the presence of a selection agent different from LCA.

13.  Method according to any one of the preceding claims, characterized in that the first
nucleic acid is of SEQ ID NO: 20 or SEQ 1D NO: 21,

14, Method for selecting a mammalian cell expressing a heterologous polypeptide
wherein the expressed heterologous polypeptide has a reduced degree of fucose

modification, wherein the method comprises the following steps

a)  transfecting a mammalian cell with a nucleic acid comprising
i) anucleic acid that is transcribed to a short hairpin nucleic acid (shRNA) of
SEQ D NO: 20 or SEQ ID NO: 21,
if) anucleic acid encoding a heterologous polypeptide,
b)  cultivating the transfected mammalian cell in the presence of Lens culinaris
agghutinin (LCA), and
¢) selecting a mammalian celi viable under the conditions of step b} as

mammaitan cell expressing a heterologous polypeptide.

15, A nucleic acid comprising



545550555560 Pro Arg Thr His Glu Asp Leu Gin Leu Arg Val Gly Asp Leu Val Set 565570575 Val Ala
Gly Asn His Trp Asp Gly Asn Set Lys Gly Lys Asn Thr Mg 580585590 Thr Mn Gin fly Gly Leu Phe Pro
Ser Phe Lys Val Glu flu Lys Val 595600605 Asp Thr Ala Lys Leu Pro Leu Tyr Ala Gly lle 610615
<210> 3 <211> 575 <212> PAT <213> Homo sapieﬁ§9¥7 - Met Arg Pro Trp Thr Gly Ser Trp Arg Trp
lle Met Leu lle Leu the 151015 Ala Trp Gly Thr Leu Leu the Tyr lle Gly Gly His Leu Val Mg Asp 202530
Asn Asp His Pro Agp His 88X S8tIAIg & Lauifiexd ymieckiebdAta 3p404R Lysbau @ividvo dey Lys

Gin Gin Asn Giu ASp Ley g, Mg et A8 S085 80591 KB R R G GULEI AR ARG 1
15 or 16 as stem of a shRNA and additional nucleic acid of SEQ ID NO: 17 as
ioop of the shRNA,

b)  asecond nucleic acid encoding a selection marker,

¢) a third nucleic acid encoding a heterologous polypeptide selected from the
group of heterologous  polypeptides comprising  immunoglobulins,
immunoglobulin fragments, immunoglobulin conjugates.

16.  Nucleic acid according to claim 15, characterized in that said first nucleic acid is of
SEQ ID NO: 20, or SEQ 1D NO: 21.



65707580 Gly Mg Val Mg Val Leu Glu Glu Gin Leu Val Lys Ala Lys Glu Gin 859095 lle Glu Asn Tyr
Lys Lys Gin Thr Mg Asn Gly Leu Gly Lys Asp His 100105110 Glu lle Leu Arg Mg Mg lle flu Asn Gly
Ala Lys Glu Leu Trp the 115120125 the Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn
Glu 130135140 Leu Gin Mg His Ala Asp Glu Phe Leu Leu Asp Leu Gly His His Glu 145150155160 Arg
Ser lle Met Thr Asp Leu Tyr Tyr Leu Sex Gin Thr Asp Gly Ala 165170175 Gly Asp Trp Arg Glu Lys Glu
Ala Lys Asp Leu Thr Glu Leu Val Gin 18018%$190 Mg Mg lle Thr Tyr Leu Gin Asn Pro Lys Asp Cys Sex
Lys Ala Lys 195200205 - 8 - His His Val Val Tyr.Cys Phe Met lle Ala Tyr Gly Thr Gin Arg Thr
225230235240 Leu lle Leu Glu Ser Gin Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu 245250255 Thr Val
Phe Arg Pro Val Ser Glu Thr Cys Thr Agp.Aighe ek S3hidle

<1i0> F. Hoffmann-La Roche AG
<120> Selection method
<130> 23731 FT

<150> EP06{26654.1
«<151> 2006-12-22

<160> 25

<170> PatentIn version 3.2

<210> 1

«<21ils 575

«212> PRT

<213> Bosg taurus

<400> 1

Met Arg Pro Trp Thr Gly Ser Trp Arg Trp Ile Met Leu Ile Leu Phe

1 5 10 15

Ala Trp Giy Thr Leu Leu Phe Tyr Ile Gly Gly His Leu val Arg Asp
20 25 30

asn Asp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys Ile Leu Ala
35 40 45

Lys Leu Glu Arg Leu Lys Gln Gln Asn Glu Asp Leu Arg Ary Met Ala
50 55 &l

@lu Ser Leu Arg Ile Pro Glu Gly Pro Ile Asp Gln Gly Pro Ala Ser
65 70 75 84

Gly Arg Ile Arg Ala Leu Glu Glu Gln Leu Val Lys Ala Lys Glu Gln
85 20 95

Tie Glu Asn Tyr Lys Lys Gln Thr Arg Asn Gly Leu Gly Lys Asp His
100 105 110

Glu Ile Leu Arg Arg Arg Ile Glu Asn Gly Ala Lys Glu Leu Trp Phe
i1l5 120 125

Phe Leu Gln Ser Giu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu
130 135 140



260265270 Ser Thr Gly His Trp Ser Gly Glu Val Lys Asp Lys Asn Val Gin Val 275280285 Val Glu Leu
Pro lle Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu 290295300 Pro Leu Ala Val Pro Glu Asp Leu Ala
Asp Fag Leu Val Arg Val His 305310315320 Gly Asp Pro Ala Val Trp Trp Val Set Gin Phe Val Lys Tyr -
Leu lle 325330335 Arg Pro Gin Pro Trp Leu Glu Lys Glu lle Glu Glu Ala Thr Lys Lys 340345350 Leu
Gly Phe Lys His Pro Val lle Gly Val His Val Arg Arg Thr Asp 355360365 Lys Val Gly Thr Glu Ala Ala
Phe His Pro lle Glu Glu Tyr Met Val 370375380 His Val Glu Glu His Phe Gin Leu Leu Ala Arg Arg Met
Gin Val Asp 385390395400 Lys Lys Arg Val Tys Leu Ala Thr Asp Asp Pro Set Leu Leu Lys Glu
405410415 Ala Lys Thr Lys Tyr Pro Asn Tyr Glu Phe lle Set Asp Asn Set lle 420425430 -9 -

Leu Gln Arg His Ala Asp Glu Phe Leu Ser Asp Leu Gly His His Glu
145 150 155 160

Arg Ser Ile Met Thr Asp Leu Tyr Tyr Leu Ser Gln Thr Asp Gly Rla
165% 17¢ 175

Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gin
1860 185 193¢

Arg Arg Ile Thr Tyr Leu Gln Asn Pro Lys Asp Cys Ser Lys Ala Lys
195 200 205

Lys Leu Val Cys Asn 1le Asn Lys Gly Cys Gly Tyr Gly Cys Gln Leu
210 215 220

His His Val Val Tyr Cys Phe Met Ile Ala Tyr Gly Thr Gln Avrg Thr
225 23¢ 235 240

Leu Ile Leu Glu Ser His Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu
245 250 255

Ther Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly Val
260 265 278%

Tyr Thr Gly His Trp Ser CGly Glu Ile Lys Asp Lys Asn Val Gln Val
275 280 285

val flu Leu Pro Ile Val Asp Sar Leu His Pro Arg Pro Pro Tyr Leu
290 29% 300

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His
305 3190 315 320

Gly Asp Pro Ala Val Trp Trp Val Ser Gln Phe Val Lys Tyr Leu Ile
325 330 335

Arg Pro Gln Pro Trp Leu Glu Lys Glu Ile Glu Glu Ala Thr Lys Lys
349 345 350

Leu Gly rhe Lys His Pro Val Ile Gly Val His Val Arg Arg Thr Asp
355 360 365



Gly Val lle Leu Asp lle His Phe Leu Set Gin Ala Asp Phe Leu Val 450455460 Cys Thr Phe Set Set Gin
Val Cys Arg Val Ala Tyr Glu lle Met Gin 465470475480 Thr Leu His Pro Asp Ala Set Ala Asn Phe His
Set Leu Asp Asp lle 485490495 Tyr Tyr Phe Gly Gly Gin Ass Ala His Asn Gin lle Ala lle Tyr Ala
500505510 His Gin Pro Arg Thr Ala Asp Glu lle Pro Met Glu Pro Gly Asp lle 515520525 lle Gly Val Ala
Gly Asn His Trp Asp Gly Tyr Set Lys Gly Val Asn 530535540 Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro
Set Tyr Lys Val Arg Glu 545550555560 Lys lle Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys
565570575 <210> 4 <211> 575 <212> PRT <21.3> Mus musculus <400> 4 Met Arg Ala Trp Thr Gly
Set Trp Arg Trp lle Met Leu lle Leu Phe 151015 Ala Trp Gly Thr Leu Leu Phe Tyr lle Gly Gly His Leu
Val Arg Asp 202530 Asn Asp His Pro Asp His Set Thr Arg Glu Leu Set Lys lle Leu Ala

Lys Val Gly Thr Glu Ala Ala Phe His Pro Ile Glu Glu Tyr Met val

370 375 380

Hig Val Glu Glw His Phe Gln Leu Leu Ala Arg Arg Met Gln Val Asp
385 380 395 400

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser Leu Leu Lys Glu .
4058 410 415

&la Lys Thr Lys Tyr Pro His Tyr Glu Phe Ile Ser Asp Asn Ser ile
420 425 43C

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu arg
435 440 445

Gly Val Ile Leu Asp Ile His Phe Leu Ser Gle Ala Asp Phe Leu val
450 455 460

Cys Thr Phe Ser Ser Gln Val Cys Arg Val Ala Tyr Glu Ile Met Gln
455 470 475 480

Thr Lew His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp Ile
485 430 495

Tyr Tyr Phe Gly Gly Gln Asn Ala His Asn Gln Ile Ala Ile Tyr Pro
500 565 8310

His Glu Pro Arg Thr Ala Asp Glu Ils Pro Met Glu Pro Gly Asp Ile
515 520 525

Ile Gly val RAla Gly Asn His Trp Asp Gly Tyr Ser lys Gly Val Asn
530 535 540

Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr 1ys val Arg Glu
545 550 555 5860

Lys Ile Glu Thr Val Lys Val Pro His Val Pro Glu Ala Glu Lys
565 570 575

<210 2
<211l> 619




354045 Lys Leu Glu Arg Leu Lys Gin GIn Asn Glu Asp Leu Avg Arg Met Ala 505560 Glu Set Leu Arg
lle Pro Glu Gly Pro lle Asp GIn Gly Thr Ala Thr - 10 - 65707580 Gly Avg Val Avg Val Leu Glu Glu Girt
Leu Val Lys Ala Lys Glu Gin 859095 lle Glu An Tyr Lys Lys Gin Ala Avg Asn Gly Leu Gly Lys Asp His
100105110 Glu lle Leu Avg Avg Avg lle Glu Asn Gly Ala Lys Glu Leu Trp Phe 115120125 Phe Leu Gin
Ser Glu Leu Lys Lys Leu Lye His Leu Glu Gly Asn Glu 130135140 Leu Gin Avg His Ala Asp Glu lle
Leu Leu Asp Leu Gly His His Glu 145150155160 Avg Ser lle Met Thy Asp Leu Tyr Tyr Leu Set Gin
Thy Asp Gly Ala 165170175 (fly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thy Glu Leu Val Gin
180185190 Avg Avg lle Thy Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Avg 195200205 Lys Leu
Val Cys Asmele ¥&sn Lys Gly Cys Gly Tyr Gly Cys Gin Leu

<213> Droscphila melanogaster

«400> 2

Mgt Leu Leu Val Arg Gin Leu Phe Gly Ala Ser Rla Asn Ser Trp Ala
1 5 10 15

Arg Ala Leu Ile Ile Phe Val Leu Ala Trp Ile Gly Leu Val Tyr val
20 25 30

Phe Val Val Lys Leu Thr Zsn Thr Gln Gly Gln Gin Ala Ala Gly Glu
35 40 45

Ser Glu Leu Asn Ala Arg Arg Ile Ser Gln Ala Leu Gln Met Leu Glu
50 55 &0

His Thr Arg Gln Arg Rsn Glu Glu Leu Lys Gln Leu Ile Asp Glu Leu
85 70 75 80

Met Ser Asp Gln Leu Asp Lys Gln Ser Ala Met Lys Leu Val Gln Arg
85 80 95

Leu Glu Asn Asp Ala Leu Asn Pro Lys Leu Rla Pro Glu Val Ala Gly
100 105 110

Pro Glu Pro Glu Ser Met Phe Glu Ser Ala Pro Ala Asp Leu Arg Gly
115 120 125

Trp Asn Asn Val Ala Glu Gly Ala Pro Asn Asp Leu Glu Ala Gly Val
130 135 140

Pro Asp His Gly Glu Phe Glu Pro Ser Leu Glu Tyr Giu Phe Thr Arg
145 150 158 160

Arg Arg Ile Gln Thr Asn Tle Gly Glu Ile Trp Asa Phe Phe Ser Ser
165 179 175

Glu Leu Gly Lys Val Arg Lys Bla Val Ala Ala Gly His Ala Ser Ala
180 iB5 1580

Asp Leu Glu Glu Ser Ile Asn Gln Val Leu Leu Gln Gly Ala Glu His
195 200 205



210215220 His His Val Val Tyr Cys Phe Met lle Ala Tyr Gly Thr Gin Avg Thr 225230235240 Leu lle
Leu Glu Ser Gin Asn Trp Avg Tyr Ala Thr Gly Gly Trp Glu 245250255 Thr Val Phe Avg Pro Val Ser Glu
Thr Cys Thr Asp Arg Set Gly Leu 260265270 Ser Thy Gly His Trp Ser. Gly Glu Val Asn Asp Lys Asn
lle Gin Val 275280285 290295300 Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Leu Arg Val His
305310315320 Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val Lys Tyr Leu lle 325330335 Arg Pro
Gin Pro Trp Leu Glu Lys Glu lle Glu Gin Ala Thr Lys Lys 340345350 Leu Gly Phe Lys His Pro Val lle
Gly Val His Val Arg Arg Thr Asp 355360365 Lys Val Gly Thr Glu Ala Ala Phe His Pro lle Glu Glu Tyr
Met Val 370375380 His Val Glu Gin His Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 385390395400

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Thr Leu Leu Lys Glu
Lys Arg Ser Leu leu Ser Asp Met Glu Arg Met Arg Gln Ser Asp Gly
210 215 220

Tyr Glu Ala Trp Arg His Lys Glu Ala Arg Asp Leu Ser Asp Leu val
225 230 235 2490

Gln Arg Arg Leu His His Leu Gln Asn Pro Ser Asp Cys Gin Asn Ala
245 250 255

Arg Lys Leu Val Cys Lys Leu Asn Lys Gly Cys Gly Tyr Gly Cys Gln
260 265 270

Leu His His Val Val Tyr Cys Phe Ile Val Ala Tyr Ala Thr Glu Arg
275 280 285

Thr Leu Ile Leu Lys Ser Arg Gly Trp Arg Tyr His Lys Gly -Gly Trp
280 285 300

Glu Glu Val Phe Gln Pro Val Ser Asn Ser Cys His Asp Ala Gly Thr
305 310 315 320

4la Asn Thr Tyr Asn Trp Pro Gly Lys Pro Aen Thr Gln Val Leu Val
325 330 335

Leu Pro Ile Ile Asp Ser Leu Met Pro Arg Pro Pro Tyr Leu Pro Leu
340 345 350

Ala Val Pro Glu Asp Leu Ala Pro Arg Leu Lys Arg Leu His Gly Asp
355 £l 363

Pro Ile Val Trp Trp Val Gly Gln Phe Leu Lys Tyr Leu Leu Arg Pro
370 375 380

@ln Pro Thr Thr Arg Asp Phe Leu Thr Ser Gly Met Arg Asn Leu Gly
i85 390 395 400

Trp Glu Arg Pro Ile Val Gly Val Hig Val Zrg Arg Thr Asp Lys Val
405 4190 415

Gly Thr Glu Ala Ala Cys His Ser val Glu Glu Tyr Met Thr Tyr Val
420 425 4390



405410415 Ala Asn Thr Lys Tyr Ser Asn Tyr Glu Phe lle Ser Asp Asn Ser lle 420425430 Ser Trp Ser
Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg 435440445 Gly Val lle Leu Asp lle His Phe Leu
Ser Gin Ala Asp Phe Leu Val 450455460 Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr Glu lle Met
GIn 465470475480 Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp lle 485490495 Tyr
Tyr the Gly Gly Gin Ass Ala His Asn Gin lle Ala Val Tyr Pro 500505510 -12- 515520525 lle Sly Val Ala
sly Asn His Trp Asp Sly Tyr Set Lys sly lle Asn 530535540 Arg Lys Leu Sly Lys Thr sly Leu Tyr Pro
Ser Tyr Lys Val Arg Gin 545550555560 Lys llegGlu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Gin Lys
565570575 <210> 5 <211> 575 <212> PRT <213> Pan troglodytes

Glu Asp Tyr Tyr Arg Thr Leu Glu Val Asn Gly Ser Thr Val Ala Arg
435 44G 445

Arg Ile Phe Leu Ala Ser Asp Asp Ala Gin val lle Glu Glu Ala Arg
450 455 460

Arg Lys Tyr Pro Gln Tyr Gln Ile Ile Gly Asp Pro Glu Val Ala Arg
465 470 475 480

Met Ala Ser Val Ser Thr Arg Tyr Thr Asp Thr Ala Leu Asn Gly Iie
485 490 495

Ile Leu Asp Ile His Leu Leu Ser Met Ser Asp His Leu Val Cys Thr
500 505 510

Phe Ser Ser Gln val Cys Arg Val Ala Tyr Glu Ile Met Gln Thr Met
515 520 528

Tyr Pro Asp Ala Rla His Arg Phe Lys Ser Leu Asp Asp Ile Tyr Tyr
530 535 540

Tyr Gly Gly Gln Asn Ala His Asn Arg Arg Val val Ile Rhla His Lys
545 550 555 560

Pro Arg Thr His ¢lu Asp Leu Gln Leuw Arg val Gly Asp Leu Val Ser
565 570 575

Val Ala Gly Asn His Trp Rsp Gly Asn Ser Lys Gly Lys Asn Thr Arg
SBO 585 590

Thr Asn Gln Gly Gly Leu Phe Pro Ser Phe Lys Val Glu Glu Lys Val
585 600 605

hsp Thr Ala Lys Leu Pro Leu Tyr Ala Gly Ile
610 615

<210> 3

<211l> 575

<212> PRT

<213> Homo sapiens

<400> 3



<400> 5 Met Arg Pro Trp Thr sly Set Trp Arg Trp lle Met Leu lle Leu Phe 151015 Ala Trp Gly Thr Leu
Leu Phe Tyr lle Sly Gly His Len Val Arg Asp 202530 Asn Asp His Pro Asp His Ser Set Arg Gin Len Set
Lys lle Leu Ala 354045 Lys Len Glu Arg Len Lys Gin Gin Asn Glu Asp Len Arg Arg Met Ala 505560
Gin Set Len Arg lle Pro Glu sly Pro lle Asp Gin sly Pro Ala lle 65707580 Gly Arg Val Arg Val Len Gin
Gin GIn Len Val Lys Ala Lys Glu Gin 859095 lle Gin Asn Tyr Lys Lys Gin Thr Arg Asn sly Len sly Lys
Asp His 100105110 Gin lle Leu Arg Arg Arg lle Gin Asn sly Ala Lys Glu Leu Trp Phe 115120125 - 13-
Leu Gin Pig His Ala Asp Glu Phe Leu Leu Aspteo Gly His His Glu 145150155160 Pig Set lle Met Thr

Asp Leo Tyr Tyr Lea Set Gin Thr Asp Gly Ala 165170175 Gly Asp Tip Pig Glu Lys Glu Ala Lys Asp Leu
Thr Glu hea ¥al Gin Trp Thr Gly Ser Trp Arg Trp Ile Met Leu Ile Leu Phe
1 5 10 15

Ala Trp Gly Thr Leu Leu Phe Tyr Ile Gily Gly His Leu Val Arg Asp

Ren Asp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys Ile Leu &la
35 40 45

Lys Leu Glu Arg lLeu Lys Giln GlIn Asn Glu Asp Leu Arg Arg Met Ala
50 55 60

Glu Ser Leu Arg Ile Pro Glu Gly Pro Ile Asp Gln Gly Pro Ala Ile
&5 70 75 a0

Gly Arg val Arg Val Leu Glu Glu Gln Leu Val Lys Ala Lys ¢lu Gin
85 90 95

Ile Glu Asn Tyr Lys Lys Gln Thr Arg Asn Gly Leu Gly Lys Asp His
100 105 110

Glu Ile Leu Arg Arg Arg Ile Glu Asn Gly Ala lys Glu Leu Trp Phe
118 120 125

| fhe Leu Gln Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu
130 135 140

Leu Gin Arg HMis Ala Asp Glu Phe Leu Leu Asp Leu Gly Hig His Glu
145 150 155 160

Arg Ser Ile Met Thr Asp Leu Tyr Tyr Leu Ser Gln Thr Asp Gly Ala
165 170 7%

Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gin
180 1es 190

irg Arg I[le Thr Tyr Leu Gln Asn Pro Lys Asp Cys Ser lLys Ala Lys
185 200 205

Lys Leu Val Cys Asn Ile Asn Lys Gly Cys Gly Tyr Gly Cys Gln Leu
210 215 220



180185190 Pig Pig lle Thr Tyr Lea Gin Asn Pro Lys Asp Cys Set Lys Ala Lys 195200205 Lys Leo Val
Cys Asn lle Asn Lys Gly Cys Gly Tyr Gly Cys Gin Lea 210215220 His His Val Val Tyr Cys Phe Met lle
Ala Tyr Gly Thr Gin Pig Thr 225230235240 Lea lle Leu Glu Ser Gin Asn Trp Arg Tyr Ala Thr Gly Gly
Trp Glu 245250255 Thr Val Phe Pig Pro Val Set Glu Thr Cys Thr Asp Pig Set Gly lle 260265270 Ser
Thr Gly His Trp Set Gly Glu Val Lys Asp Lys Asn Val Gin Val 275280285 Val Glu Lea Pro lle Val Asp
Ser Lea His Pro Pig Pro Pro Tyr Leu 290295300 Pro Lea Ala Val Pro Glu Asp Lea Ala Asp Pig Lea Val
Pig Val His 305310315320 Gly Asp Pro Ala VagTrp Trp Val Set Gin Phe Val Lys Tyr Leu lle
325330335 Arg Pro Gin Pro Trp Lea Glu Lys Glu lle Glu Glu Ala Thr Lys Lys 340345350 - 14 - Lys

Val Gly Thi=Glit Al Ala. Rhe tis Brovte Gla Sk Tryr etralcin arg Thr
228 230 235 240

Leu Ile Leu Glu Ser Gin Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu
245 250 255

Thr Val Phe Brg Pro Val Ser Gla Thr Cys Thr Asp Arg Ser Gly Ile
260 265 - 270

Ser Thr Gly His Trp Ser Gly Glu Val Lys Asp Lys Asn Val Gln val
275 280 285

val Glu Leu Pro Ile Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu
280 285 360

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His
305 310 318 320

Gly Asp Pro Ala val Trp Trp Val Ser Gln Phe Val Lys Tyr Leu Ile
325 330 335

Arg Pro Gln Pre Trp Leu Glu Lys Glu Ile Glu Glu Ala Thx Lys Lys
340 345 350

Leu Gly Phe Lys His Pro Val Ile Gly Val His Val Arg Arg Thr Asp
355 360 365

Lys Val Gly Thr Glu Ala Ala Phe His Pre Ile Glu Glu Tyr Met Val
370 375 380

Hig Val Glu Glu His Phe Gln Leu Leu Ala Arg Arg Met Gln Val Asp
| 385 380 385 460

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser Leu Leu Lys Glu
405 410 415

Ala Lys Thr Lys Tyr Pro Asn Tyr Glu Phe Ile Ser Asp Asn Ser Ile
420 425 43¢

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg
435 440 ' 445



370375380 His Val Glu Glu His Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 385390395400 Lys Lys
Arg Val Tyr Leu Ala Thr Asp Asp Pro Set Leu Leu Lys Glu 405410415 Ala Lys Thr Lys Tyr Pro Asn Tyr
Glu Phe lle Set Asp Asn Set lle 420425430 Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Set
Leu Arg 435440445 Gly Val lle Leu Asp lle His Phe Leu Set Gin Ala Asp Phe Leu Val 450455460 Cys
Thr Phe Set Set GIn Val Cys Arg Val Ala Tyr Glu lle Met GIn 465470475480 Thr Leu His Pro Asp Ala
Set Ala Asn Phe His Set Leu Asp Asp lle 485490495 Tyr Tyr Phe Gly Gly Gin Asn Ala His Asn Gin lle
Ala lle Tyr Ala 500505510 His Gin Pro Arg Thr fla Asp Glu lle Pro Met Glu Pro Gly Asp lle 515520525
lle Gly Val Ala Gly Asn His Trp Asp Gly Tyr Set Lys Gly Val Asn 530535540 Arg Lys Leu Gly Arg Thr

Gly Leu Tyy Re $af Ton hys Mal ey iU B4 555055556 0uty stiter@iwvdhr Val Lys Tyr Pro Thr Tyr Pro
Glu Ala Glu Lags 455 460

¢ys Thr Phe Ser Ser Glm Val Cys Arg Val Ala Tyr Glu Ile Met Gln
465 470 475 48¢

Thr Leu His Pro Asp Rla Ser Ala Asn Phe His Ser Leu Asp Asp Ile
485 490 495

Tyr Tyr Phe Gly Gly Gln Asn Ala His Asn Gln Ile Rla Ile Tyr Ala
500 505 510

His Gln Pro Arg Thr Ala Asp Glu Ile Pro Met Glu Pro Gly Asp Ile
515 520 525

112 Gly val Ala Gly Asn His Trp Asp Gly Tyr Ser Lys Gly Val Asn
530 535 540

arg lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu
545 550 555 5690

Lys fle Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys
565 570 575

<2i0>» 4

<21il> 575

<212> PRT

«213> Mus musculug

<400> 4
Met Arg Ala Trp Thr Gly Ser Trp Arg Trp Ile Met Leu Ile Leu Fhe

1 5 10 15

Ala Trp Gly Thr Leu Leu Phe Tyr Ile Gly Gly His Lew val Arg Asp
20 25 30

Ben Asp His Pro Asp His Ser Thr Arg Glu Leu Ser Lys Ile Leu Ala
35 40 45

Lys Leu Glu Arg Leu Lys Gln Gln Asn Glu Asp Leu Arg Arg Met Ala
50 55 60

Glu Ser Leu Arg Ile Pro Glu Gly Pro Ile Asp Gln Gly Thr Ala Thr



565570575 <210> 6 - 15 - <212> PRT <213> Caenorhabditis elegans <400> 6 Met Leu Lys Cys lle
Ala Ala Val Gly Thr Val Val Trp Met Thr Met 151015 Phe Leu Phe Leu Tyr Set Gin Leu Ser Asn Asn
Gin Set Gly Gly Asp 202530 Ser lle Arg Ala Trp Arg Gin Thr Lys Glu Ala lle Asp Lys Leu Gin 354045
Gin Gin Asn Gin Asp Len Lys Set lle Leu Glu Lys Glu Arg Gin Gin 505560 Arg Asn Asp Gin His Lys
Lys lle Met Glu Gin Ser His Gin Leu Pro 6570751.J Pro Asn Pro Glu Asn Pro Ser Lou Pro Lys Pro Gin
~ Pro Val Lys Glu 859095 lle lle Ser Lys Pro Set lle Leu Gly Pro Val Gin GIn Gin Val Gin 100105110 Lys

Arg Met Len Asp Asp Arg lle Arg Glu Met Phe Jgyr Len Leu His 115120125 Set Gin Thr lle Gin Asn Ser
Thr Lys lle Len Len Gin Thr Gin Met 130135140
65 70 75 a0

@ly Arg Val Arg Val Leu Glu Glu Gln Leu Val Lys Ala Lys Glu Gln
85 20 95

tle @lu Asn Tyr Lys Lys Gln Ala Arg Asn Gly Leu Gly Lys Rsp His
i00 105 11¢

Glu Ile Lew Arg Arg Arg Ile Glu Asn Gly Ala Lys Glu Leu Trp Fhe
115 120 125

Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys His Leu Glu Gly Asn Glu
130 135 1490

Leu Gln Arg His Ala Asp Glu Ile Leu Leu Asp Leu Gly His His Glu
145 150 155 150

Arg Ser Ile Met Thr Asp Leu Tyr Tyr Leu Ser Gln Thr Asp Gly Ala
165 170 175

Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu val Gln
180 185 190

Aryg Arg Ile Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Arg
185 200 20%

Lys Leu Val Cys Asn Ils Asn Lys Gly Cys Gly Tyr Gly Cys gin Leu
210 215 220

His His Val Val Tyr Cys Phe Met Ile Ala Tyr Gly Thr Gln Arg Thr
225 230 235 240

Leu Ile Leu Glu Ser Gln Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu
245 250 253

Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thy Asp Arg Ser Gly Leu
260 265 270

Ser Thr Gly His Trp Ser Gly Glu Val Asn Asp Lys Rsn Ile Gln val
275 280 285

Val Glu Leu Pro Ile val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu



lle Set Len Met Gly Len Ser Ala Gin Len Glu Lys Leu Gin Gly Ser 145150155160 Gin Gin Gin Arg Phe
Lys Gin Arg Thr Ala lle Thr Gin Arg lle Phe 165170175 Lys Ser lle Gin Lys Len Gin Asn Pro Lys Ala
Cys Ser Glu Ala Lys 180185190 - 16- His His Val Thr Tyr Cys Ala lle Thr Ala Phe Ala Thr Gin Arg Met
210215220 Met Val Leu Lys Arg Asp Gly Ser Set Trp Lys Tyr Set Set His Gly 225230235240 Trp Thr
Set Val Phe Lys Lys Leu Set Lys Cys Set Phe Asp Glu Ala 245250255 Val Gly Asn Thr Glu Ala Lys
Pro Phe Ala Glu Pro Set Pro Ala Arg 260265270 Val Val Set Leu Gly lle Val Asp Set Lev lle Thr Lys
Pro Thr Phe 275280285 Leu Pro Gin Ala Val Aro.Glu Gin Leu Leu Glu Set Leu Thr Ser Leu
290295300 His Ser His Pro Pro Ala Phe Phe Val Gly Thr Phe lle Set Tyr Leu 305310315320 Met Arg
Phe Asn Set:Ala Thr Gin Glu Lysdseu Asp Lys Ala @a Lys 325330335

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Leu Arg Val His
305 310 315 320

Gly Asp Pro Ala Val Trp Trp Vai Ser Gln Phe val Lys Tyr Leu Ile
325 330 335

Arg Pro Gln Pro Trp Leu Glu Lys Glu Ile Glu Glu Ala Thr Lys Lys
340 345 350

Leu Gly Phe Lys Ris Pro Val Ile Gly Val His val Arg Arg Thr Asp
358 360 365

Lys Val @¢ly Thr Glu Ala Rla Phe His Pre Ile Glu Glu Tyr Met Val
370 375 380

His val Glu Gln Hie Phe Gln Leu Leu Ala Arg Arg Met Gln Val Asp
385 390 395 400

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Thr Leu Leu Lys Glu
405 430 415

aAla Asn Thr Lys Tyr Ser Asn Tyr Glu Phe Ile Ser Asp Asn 3er ile
420 425 430

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg
435 440 _ 445

Gly Val Ile Leu Asp Ile His Phe Leu Ser Gln Ala Asp Phe Leu Val
450 455 460

Cys Thr Phe Ser Ser Gln Val Cys Arg Val Ala Tyr Glu Iile Met Gln
465 470 475 480

Thr Leu His Pro Asp Ala Ser Ala hsn Phe His Ser Leu Asp Asp 1le
485 490 435

Tyr Tyr Phe Gly Gly Gln Asn Ala Kis Asn Gln Ile Ala Val Tyr Pro
500 505 510

Ris Lys Pro Arg Thr Glu Glu Glu Ile Proc Met Glu Pro Gly Asp lle



Set lle Pro Leu Asp Lys Gly Pro lle Val Gly Leu Gin lle Arg Arg 340345350 Thr Asp Lys Val Gly Thr
Glu Ala Ala Phe His Ala Leu Lys Glu Tyr 355360365 Met Glu Trp Thr Glu lle Trp Phe Lys Val Glu Glu
Lys Arg GIn Gly 370375380 Lys Pro Leu Glu Arg Arg lle Phe lle Ala Set Asp Asp Pro Thr Val
385390395400 val Pro Glu Ala Lys Asn Asp Tyr Pro Asn Tyr Glu Val Tyr Gly Set 405410415 - 17 -
Ser Leu Met my Val lle Thr Asp lle Tyr lle Let Set Lys Val Asn 435440445 Tyr Leu Val Cys Thr Phe
Set Ser Gin Val Cys Arg Met Gly Tyr Glu 450455460 Leu Arg Gin Pro Set Gly Ala Asp Asp Gly Set Lys
Phe His Set Let 465470475480 Asp Asp lle Ty Tyr the Gly Gly Gin Gin Ala His Glu Val lle Val
485490495 lle Glu Asp His lle Ala Gin Mn Asn Lys Glu lle Asp Leu Lys Val 500505510 Gly Asp Lys
Val Gly lle Ala GhtAsn His Trp Mn Gbp Tyr Ser Lys 515520525

Tle Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser Lys Gly Ile Asn
530 535 540

Arg Lys Leu Gly Lys Thr Gly Leu Tyr Pro Ser Tyr Lys val Arg Glu
545 550 55% 560

Lys Ile Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys
565 570 575

<210> &

<211> B75

<212> PRT

«213> Pan troglodytes

<406> 5
Met Arg Pro Trp Thr Gly Ser Trp Arg Trp Ile Met Leu Ile Leu Phe

1 5 16 i5

Ala Trp Gly Thr Leu Leu Phe Tyr Ile Gly Gly His Leu Val Arg Asp
20 25 3¢

Asn BAsp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys Ile Leu Ala
35 40 ‘ 45

Lys Leu Giu Arg Leu Lys Gln Gln Asn Glu Asp Leu Arg Arg Met Ala
50 55 &0

Glu Ser Leu Arg Ile Pro Glu Gly Pro Ile Asp Gln Gly Pro Ala Ile
65 70 75 80

Gly Arg val Arg Val Leu Glu Glu Gln Leu val Lys Ala Lys Glu Gln
85 a0 85

Ile Glu Asn Tyr Lys Lys Gln Thr Arg Asn CGly Leu Gly Lys Asp His
100 105 110

Glu Ile Leu Arg Arg Arg Ile Glu Asn Gly Ala Lys Glu Leu Trp Phe
118 120 125

Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu
130 135 140



Gly Thr Mn Arg Gin Thr Tyr Lys Glu Gly Val Phe Pro Set Tyr Lys 530535540 Val val Mn Asp Trp Arg
Lys Phe Lys Phe Glu Ala Leu Leu Asp 545550555 <210> 7 <211> 603 <212> PRT <213>
Dictyostelium discoideum <400> 7 Met Asn Arg Mn Ser Trp Phe Cys Cys Let lle Leu Let lle lle lle
151015 Tyr Leu Leu Ser Gin lle lle lle Asn Lys lle Set Mn Thr Phe Ala 202530 lle Lys Gin Pro Lys Let
Asn Mn lle Thr Val Mn Tyr Mn Phe Lys 354045 - 18 - Leu Glu Lye Gin Tyr lle Lys lle lle Asn Asn Mn
His Ser Val Len 65707580 Mn Tyr PM Thr Ser Asn Leu lle Mn Ser His Lys Ser Tyr Lys Asn 859095
Phe Lys lle lle Mn PM Leu Mn Mn Mn Asn Mnijpin Mn Lys Ser 100105110 Pro lle Len Lys Tyr Asn lle

Gin Mn Asn Mn Asn Mn Asn Asn Lys 115120125 lle Phe Lys Asp lle Ser Phe Ser Asn Mn Lys Mn lle
Phe Asp Lys

Leu Gln Arg His Ala Asp Glu Fhe Leu leu Asp Leu Gly His His Glu
145 150 155 160

Arg Ser Ile Met Thr Asp Leu Tyr Tyr teu Ser Gln Thr Asp Gly Ala
165 170 175

Gly Asp Trp Arg @lu Lys Glu ala Lys Asp Leu Thr Glu Leu Val Gin
180 185 180

Arg Arg lle Thr Tyr Leu Gln Asn Pro Lys Asp Cys Ser Lys Ala Lys
195 200 208

1ys Leu Val Cys BAsn Ile Asn Lys Gly Cys Gly Tyr Gly Cys Gln Leu
210 215 220

His His Vval val Tyr Cys Phe Met Ile Ala Tyr @ly Thr Gln Arg Thr
225 230 235 240

Leu tle Leu Glu Ser Gln Asn Trp Arg Tyr Rla Thr Gly Gly Trp Glu
245 250 255

Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly Ile
) 260 2865 270

Ger Thr Gly Kis Trp Ser Gly Glu val Lys Asp Lys hsn Val Gin Val
275 280 285

val Qlu Leu Pro Ile Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu
290 285 300

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val _Arg Val His
305 316 : ' 315 320

@ly Asp Pro Ala Val Trp Trp Val Ser Gln Phe Val Lys Tyxr Leu Ile
325 330 338

| Arg Pro Gla Pro Trp Leu 3lu Lys Glu Ile Glu Glu Ala Thr Lys Lys
340 345 350

leu Gly Phe Lys His Pro Val Ile Gly Yal His val Arg Arg Thr Asp
355 3690 365



130135140 Leu lle Ser Mn His Len lle Leu Gin lle Thr Set Len Mn Asp Len 145150155160 Ile Asp Leu
Phe Asp Phe lle Glu Phe lle Glu Gly Lys lle Lys Pan 165170175 Ser lle Thr lle PM Gly PM Cys Phe
Leu Arg Gin Mn Len Gin Gin 180185190 Pen lle Asp Asn Phe Len Set Set His Arg Val Trp Set lle Lye
Phe 195200205 Asn Tyr Set Phe Asn Cys Lys Len Asn Mn Tyr Gin Lys Set PM Glu 210215220 Tyr
Gly Gin Len lle Gin Len lle Lys Val Set Gin Set Phe Asp Thr 225230235240 Phe Lys Pile Tyr Mn Tyr
Leu Asp Lys Leu Gin Pile Tyr Asn Mn Mn 245250255 Asn Gly Gly Mn Lys Asn Asn Tyr Asn Mn Lys lle
Leu lle His Set 260265270 - 19 - Leu Thr Lax §gt Leu Glu Trp Asn Arg Thr Leu lle lle Asp Asp Set

290295300 Lys the Leu the Set Asn Lys Phe Thy Asp Leu Phe Leu Pro lle Thy 305310315320 Ala Lys
Thr Lys Phe Glu Asn the Asn Asn Val Glu Glu Lys Set Ala

Lys val Gly Thr Glu Ala Ala Phe His Pzo Ile Glu Glu Tyr Met Val
370 378 380

His Val Glu Glu His Phe Gln Leu Leu Ala Arg Arg Met Gln Val Asp
385 390 388 408G

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser Leu Leu Lys Glu
405 410 415

Ala Lys Thr Lys Tyr Pro Asn Tyr Glu Phe Ile Ser Asp Asn Ser Ile
420 425 439

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg
435 440 445

Giy Val Ile Leu Asp Ile His Phe Leu Ser Gln Ala Asp Fhe Leu Val
450 455 460

Cys Thr Phe Ser Ser Gln Val Cys Arg Val Ala Tyr Glu Ile Met Gln
4565 470 475 480

Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp Ile
485 490 495

Tyr Tyr Phe Gly Gly Gln Asn Ala His Asn Gln Ile Ala Ile Tyr Ala
500 50% 510

His Gln Bro Arg Thr Ala Asp Glu Ile Pro Met Glu Pro Gly Asp Ile
515 520 525

Ile Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser Lys Gly Val Asn
530 535 540

Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys val Arg Glu
546 550 555 560

Lys Ile Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys
565 570 575

c21l0> 6
<2il>» 559



325330335 Gin lle lle Mn the Leu Lys Set Glu Lys Glu Tyr Asn His Set Asn 340345350 Pro lle Set lle
lle Thy Asn Asp Tyr His Val Tyr Val Asp Phe Lys 355360365 Set Cys Asn Glu Phe Pro Lys Gin Trp
Phe Gin Gly Gly Asp Leu Tyr 370375380 Cys Phe Lys Set His lle Met Mn Tyr lle lle Avg Pro Asn Tyr
Lys 385390395400 lle Avg Lys lle lle Glu Leu His Lys Leu Asn Leu' Phe His Mn Asp 405410415 Lys
Mn Mn Tyr Mn lle Mn Mn Asp Glu Leu Mn Cys Leu Ala lle 420425430 His lle Avg Asn sly Asp Lys Val
lle Glu Asn Set Met Lys Asn Lys 435440445 Set lle Val Leu Mn Tyr Phe Gin Asp Tyr Leu Asp Phe lle
Val Mn 450455460 Asp Lys Tyr Leu Mn Asn Gly Arg Asn the lle Lys Mn lle Phe Val 465470475460

Met Set Asp Asn Gin Thy lle the Mn lle Asp Leu Pro Asn Ala Gin 485490495 lle Avg Tyr Pro Gin the
Lys Phe kisTyrkeu Lys Asp lle lle Avg 500505510

213> Caenorhabditis elegans

<400> 6

Met Leu Lys Cys Ile Ala Rla Val Gly Thr Yal Val Trp Met Thr Met
1 5 10 15

phe Leu The Leu Tyr Ser Gln Leu Ser Asn Asn Gln Sex Gly Gly Asp
20 25 30

gser Ile Arg Ala Trp Arg Gln Thr Lys Glu Ala Ile Asp LyS Leu Gln
35 40 45

Glu Gln Asn Glu Asp Leu Lys Ser Ile Leu Glu Lys Glu Arg Gln Glu
50 55 60

Arg Asn Asp Gln His Lys Lys Ile Met Glu Gln Ser His Gln Leu Pro )
€5 79 75 PSRRER IS -1 AN

Pro Bsn Pro Glu Asn Pro Ser Leu Pro Lys Pro Glu Pro Val Lys Glu
85 80 95

Ile Tle Ser Lys Pro Ser Ile Leu Gly Pro Val Gln Gin Glu val Gln
100 105 110

Lys Arg Met Leu Asp Asp Arg Ile Arg Glu Met Fhe Tyr Leu Leu His
115 120 125

Ser Giln Thr Ile Glu Asn Ser Thr Lys Ile Leu Leu Glu Thr Gln Met
130 135 1490

Ile Ser Leu Met Gly Leu Ser Ala €ln Leu Glu Lys Leu Glu Gly Ser
145 150 155 160

Glu Glu Glu Arg Phe Lys Gin Arg Thr Ala Ile Thr Gln Arg Ile pPhe
165 170 175

Lys Ser Ile Glu Lys Leu Gln Asn Pro Lys Ala CTys Ser Glu Ala Lys
180 185 130

Thr Leu Val Cys Asn Leu Asp Lys Glu Cys Gly Phe Gly Cys Gln Leu
195 200 205



-20- Asp Asp Asn Thr Thr Asn Phe lle Lys Tyr Leu Asn Asp Asp Asn Tyr 515520525 Asp Thr Asn Leu
Lys Thr Leu Lys Asn Mg Pro Asn Sex- Asn lle Cly 530535540 Asn Gly Leu Leu Ser Glu lle lle lle Ala
Ser Glu Cys Gin Tyr Phe 545550555560 lle Gly Sex- Gin Thr Sex- Asn Val Ala Arg Leu lle Val Glu Leu
Met 565570575 Asn Ala Asn Mg Lys Set Asn Pro Sex- Leu Lys lle Lys Leu Tyr Lys 580585590 Thr
Leu Asp Asn Sex- Set Trp Phe Ala Asp Pro 595600 <210> 8 <211> 575 <212> PRT <213> Gallus
gallus <400> 8 Met Arg Pro Trp Thr Gly Ser Trp Arg Trp lle Met Leu lie Leu Phe 151015 Ala Trp Gly

Thr Leu Leu Phe Tyr lle Gly Gly His Leu Val Arg Asp 202530 Set Glu His Pro Asp His Sex- Set Mg Glu
Leu Ser Lys lle LeU Ala 354045

His His Val Thr Tyr Cys Ala Ile Thr Ala Phe Ala Thr Gin Arg Met
210 215 220

Met Val Leu Lys Arg Asp Gly Ser Ser Trp Lys Tyr Ser Ser His Gly
225 230 235 240

Trp Thr Ser Val Phe Lys Lys Leu Ser Lys Cys Ser Phe Asp Glu Ala
245 250 258

val Gly Bsn Thr Glu Ala Lys Pro Phe Ala Glu Pro Ser Pro Ala Arg
260 265 270

val Val Ser Leu Gly Ile Val Asp Ser Leu Ile Thr Lys Pro Thr Phe
275 ) 280 285

Leu Pro Gln Ala Val Pro Glu Gln Leu Leu Glu Ser Leu Thr Ser Leu
290 295 300

His Ser His Pro Pro Ala Phe Phe Val Gly Thr Phe Ile Ser Tyr Leu
308 310 315 320

Met Arg Phe Asn Ser Ala Thr Gln Glu Lys Leu Asp Lys Ala Leu Lys
325 33C 335

Ser Ile Pro Leu Asp Lys Gly Pro Ile Val Gly Leu Gln Ile Arg Arg
340 345 356

Thr Asp Lys Val Gly Thr Glu Ala Ala Phe His Ala Leu Lys Glu Tyr
355 360 365

Met Glu Trp Thr Glu Ile Trp Phe Lys Val Glu Clu Lys Arg Gln Gly
370 375 380

Lys Pro Leu Glu Arg Arg Ile Phe Ile Ala Ser Asp Asp Pro Thr Val
385 3390 395 409

val Pro Glu Ala Lys Asn Bsp Tyr Pro Asn Tyr Glu Val Tyr Gly Ser
405 410 4158

Thr Glu Ile Ala Lys Thr Ala Gin Leu Asn Asn Arg Tyr Thr Asp Ala
420 425 430



Lys Leu Glu Mg Leu Lys Gin Gin Asn Glu Asp Leu Mg Mg Met Ala 505560 Glu Set Leu Mg lle Pro Asp
Gly Pro lle Asp Gin Gly Pro Ala Ala 65707580 Gly Lys Val His Ala Leu Glu Glu GIn Leu Leu Lys Ala
Lys Glu GIn 859095 lle Glu Ass Tyr Lys Lys GIn Thr Gly Asp Gly Leu Gly Lys Asp His - 21 -
100105110 Glu lle Leu Arg Arg Arg lle Gin Mn Gly Ala Lys Glu Len Trp Phe 115120125 Phe Len Gin
Ser Gin Len Lys Lys Leu Lys Mn Leu Gin Gly Set Gin 130135140 Leu Gin Arg Arg lle Asp Gin Phe
Len Set Asp Leu Gly His Gin Glu 145150155160 Mg Set lle Met Thr Asp Leu Tyr Tyr Len Set Gin Thr
Asp Gly Ala 165170175 Gly Asp Trp Mg Gin.Lyys-Glu Ala Lys Asp Len Thr Asp Len Val Gin 180185190

Mg Mg lle Thr Tyr Leu Gin Asn Pro Lys Asp Cys Set Lys Ala Lys 195200205 Lys Len Val Cys Asn lle

Asia Lys Gly Cys Gly Tyr Gly Cys Gin Len 210215220
ger Leu Met Gly Val Ile Thr Asp Ile Tyr Ile Leu Ser Lys Val Asn
435 440 445

Tyr Leu Val Cys Thr Phe Ser BSer &in val Cys Arg Met Gly Tyr Glu
450 455 460

Leu Arg Gln Pro Ser Gly Ala Asp Asp @ly Ser Lys Phe His Ser Leu
465 470 475 480

Asp Asp Ile Tyr Tyr Phe Gly Gly Gln Gln Ala His Glu val Iles Val
485 : 490 485

Tle @lu Asp His Ile Ala Gln Asn Asn Lys Glu Ile Asp Leu Lys Val
S00 505 518

Gly Asp Lys Val Gly Ile Ala Gly Asn His Trp Asn Gly Tyr Ser Lys
) 515 520 525

Gly Thr Asn Arg Gln Thr Tyr Lys Glu 8ly Val Phe Pro Ser Tyr Lys
530 535 540

val val Asn Asp Trp Arg Lys Phe lys Phe Glu Ala Leu Leu ASp
545 550 555

<210 7

<Zll>» 003

<212> PRT

<213> Dictyostelium discoideum

<400> 7
Met Asn Arg Asn Ser Trp Phe Cys Cys Leu Iie Leu Leu Ile Ile Ile

1 5 10 15

Tyr Leu Leu Ser Gln Ile Ile Ile Asn Lys Ile Ser Asn Thr Fhe Ala
20 25 30

Ile Lys Gln Pro Lys Leu Bsn Asn Ile Thr Val Asn Tyr Asn Phe Lys
35 40 45

Aen Asn Ite Glu Ile val Asp Leu Ile Phe Ile Gln Tyr Tyr hsn Pro
50 55 &C



His His Val Val Tyr Cys Phe Met lle Ala Tyr Gly Thr Gin Mg Thr 225230235240 Leu lle Len Gin Set
Gin Asn Trp Mg Tyr Ala Thr Gly Gly Trp Gin 245250255 Thr Val Phe Mg Pro Val Set Glu Thr Cys Thr
Asp Mg Ser Gly Thr 260265270 Thr Thr Gly His Trp Set Gly Glu Thr Asn Asp Lys Asp Val Gin Val
275280285 Val Gin Leu Pro lle Val Asp Set Len His Pro Mg Pro Pro Tyr Len 290295300 Pro Len Ala
Val Pro Glu Asp Leu Ala Asp Arg Len lle Pig Val His 305310315320 - 22 - 325330335 Arg Pro Gin
Pro Trp Len Gin Lys Gin lle Gin Gin Ala Thr Arg Lys 340345350 Leu Gly Phe Lys His Pro Val lle Gly
Val His Val Arg Arg Thr Asp 355360365 Lys Vad Gly Thr Glu Ala Ala Phe His Pro lle Glu Gin Tyr Met
Val 370375380 His Val Glu Gin Arg Phe Gin Len Len Ala Arg Arg Met His Val Asp 385390395400 Lys
Lys Arg el Ey Len Ala WhrmspaﬁasplﬁrblSéﬁrLésnL@n &ip &n Val é’i“

ES 70

hen Tyr Phe Thr Ser Asn Leu Ile Asn Ser Hig Lys Ser Tyr Lys Asn
85 90 95

Phe Lys Ile Ile Asn Phe Leu Asn Asn Asn Asn Asn Asn Asn Lys Ser
100 105 110

Pro Ile Leu Lys Tyr Asn Ile Glu Asn Asn Asn Asn Asn Asn Asn Lys
118 120 125

T Ile Phe Lys Asp Ile Ser Phe Ser Asn Asn Lys Asn Ile Phe Rsp Lys
130 135 140

Leu Ile Ser Asn His Leu Ile Leu Glu Ile Thr Ser Lew Asn Asp Leu
145 150 158 180

Tle Asp Leu Fhe Asp Phe Ile Glu Phe Ile Glu Gly Lys Ile Lys BAsn
165 170 175

Ser Ile Thr Ile Phe Gly Phe Cys Phe Leu Arg Glu Asn Leu Glu Glu
180 185 150

Asn Tle Asp Asn Phe Leu Ser Ser His Arg Val Tip Ser 1le Lys Phe
1585 200 205

Asn Tyr Ser Phe Asn Cys Lys Leu Asn Asn Tyr Glu Lys Ser Phe Giu
210 215 220

Tyr Gly Gln Leu Ile Gln Leu Ile Lys Val Ser Glu Ser Phe Asp Thr
225 230 235 240

Phe Lys Phe Tyr Asn Tyr Leu Asp Lys Leu Gln Phe Tyr Asn Asn Asn
245 250 255

Asn Gly Gly Asn Lys Asn Asn Tyr Asn Asn Lys Ile Leu Ile His Ser
260 265 270

Leu Arg Pro Phe Gly Met Ile Ser Ser Leu His Phe Leu Gly Tyr Ser
275 280 285



405410415 Al_a Lys Set Lys Tyr Pro Asn Tyr Gin Phe lle Set Asp Asn Set lle 420425430 Set Trp Set
Ala GI_y Len His Asn Arg Tyr Thr Glu Asn Set Leu Arg 435440445 Gly Val lle Leu Asp lle His Phe Len
Set Gin Ala Asp Phe Len Val 450455460 Cys Thr Phe Ser Set GIn Val Cys Arg Val Pro Tyr Glu lle Met
GIn 465470475480 Thr Len His Pro Asp Ala Set Ala Tyr Phe His Set Len Asp Asp lle 485490495 Tyr
T)_/r Phe Gly Gly Gin Asn Ala His Asn Gin lle Ala Val Tyr Ala 500505510 His His Pro Arg Thr Ala Asp
Gin lle Pro Met Gin Pro Gly Asp lle 515520525 lle Gly Val Ala Gly Asn His Trp Asp Gly Tyr Set Lys
Gly lle Asn 530535540 - 23 - 545550555560 Lys lle Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu
Lys 565570575 <210> 9 <211> 575 <212> PRT <213> Canis familiaris

Leu Thr Leu Ser Leu Glu Trp Asn Arg Thr Leu Ile Ile Asp Asp Ser
290 295 360

Lys Phe Leu Fhe Ser Asn Lys Phe Thr Asp Leu Phe Leu Pro Ile Thr
3065 310 315 320

Ala Lys Thr Lys Phe Glu Asn Fhe Asn Asn val Glu Glu Lys Ser Ala
325 336 3358

Gln fle Tle Asn Phe Leu Lys Ser Glu Lys Glu Tyr Asn His Ser Asn
340 345 350

Pro Ile Ser Tle Ile Thr Aen Asp Tyr His Val Tyr Val Asp Phe Lys
355 3690 365

Ser Cys Asn Glu Phe Pro Lys Gin Trp Phe Gln Gly Gly Asp Leu Tyx
370 375 380

Cys Phe Lys Ser His Ile Met Asn Tyr Ile Ile Arg Pro Asan Tyr Lys
385 390 365 400

Ile Arg Lys Ile Ile Glu Leu His Lys Leu Asn Leu Fhe His Asn Asp
405 410 415

Lys Asn Asn Tyr Asn Ile Asn Asn RAsSp Glu Leu Asn Cys Leu Ala Ile
' 420 425 430

His Ile Arg Asn Gly Asp Lys Vel Ile Glu Asn Ser Met Lys Asn Lys
435 440 445

Ser Ile Val Leu Asn Tyr Phe Gln Asp Tyr Leu hsp FPhe Ile val Ben
450 455 460

Asp Lys Tyr Leu Asn Asn Gly Arg Asn Phe Tle Lys Asn Ile Phe Val
465 470 475 4B0

Met Ser Asp Asn Gln Thr Ile Phe Asn Ile Asp Leu Pro Asn Ala Gin
485 490 485

Ile Arg Tyr Pro Gln Phe Lys Phe His Tyr Leu lLys Asp Ile Ile Arg
500 508 510




<400> 9 Met Arg Pro Tip Thr Gly Her Tip Arg Tip lle Met lieu lle lieu Phe 151015 Ala Tip Gly Thr lieu
Lev Phe Tyr lle Gly Gly His lieu Val Arg Asp 202530 Asn Asp His Pro Asp His Ser Her Arg Glu Leu
Her Lys lle lieu Ala 354045 Lys lieu Glu Mg lieu Lys Gin Gin Asn Glu Asp lieu Arg Arg Met Ala 505560
Glu Her lieu Mg lle Pro Glu Gly Pro lle Asp Gin Ala Pro Ala Her 65707580 Gly Mg Val Mg Ala lieu Glu
Glu Gin lieu Leu Lys Ala Lys Glu Gin 859095 lle Glu Asn Tyr Lys LyS Gin Thr Mg ASn Gly lieu Gly Lys
Asp His 100105110 Glu lle lieu Mg Arg Mg lle Glu Asn Gly Ala Lys Glu lieu Trp the 115120125 the Leu
GIn Ser Glu lieu Lys Lys Lou Lys Asn lieu Glu &y Asn Val 130135140 Leu Gin Mg His Ala Asp Glu the

lieu Her Asp lieu Gly His His Glu 145150155160 - 24 - Gly Asp Trp Mg Glu Lys Gin Ala Lys Asp Len
Thr Glu leep ¥l & thr Thr Asn Phe Ile Lys Tyr Leu Asn Asp Asp Asn Tyr
515 520 525

Bsp Thr Asn Leu Lys Thr Leu Lys Asn Arg Pro Asn Ser Asn Ile Gly
530 535 540

2sn Gly Leu Leu Ser Glu Ile Ile Ile Ala Ser Glu Cys Gln Tyr Phe
545 55¢ 585 560

Ile Gly Ser Gln Thr Ser Asn Val Ala Arg Leu Ile Val Giu Leu Met
565 570 575

BAsn Ala Asn Arg Lys Ser Asn Pro Ser Leu Lys Ile Lys Leu Tyr Lys
580 585 530

Thr Leu Asp Asn Ser Ser Trp Phe Ala Asp Pro
595 600

<210> 8

<21i> 575

<232> PRT

<213> Gallus gallus

<400> 8
Met Arg Pro Trp Thr Gly Ser Trp Arg Trp Ile Met Leu Ile Leu Phe

1 5 10 15

Ala Trp Gly Thr Leu Leu Phe Tyr Ile Gly Gly His Leu Val Arg Asp
20 25 30

Ser Glu His Pro Asp His Ser Ser Arg Glu Leu Ser Lys Ile leu hla
35 40 45

Lyvs Leu Glu Arg Leu Lys Gln Gln Asn Glu Asp Leu Arg Arg Met Rla
50 55 &0

Glu Ser Leu Arg Ile Pro Asp Gly Pro ile Rsp Gln Gly Pro Ala Bla
65 70 75 80

Gly Lys Val His Ala Leu Glu Glu Gln Leu Leu Lys Ala Lys Glu Gln
85 S0 95

Ile Glu Asn Tyr Lys Lys Gln Thr Gly Asp Gly Leu Gly Lys Asp His




180185190 Arg Mg-lle Thr Tyr Len Gin Asn Pro Lys Asp Cys Ser Lys Ala Lys 195200205 Lys Len Val
Cys Asn lle Mn Lys Gly Cys Gly Tyr Gly Cys Gin Leu 210215220 His His Val Val Tyr Cys Phe Met lle
Ala Tyr Gly Thr Gin Mg Thr 225230235240 Len lle Leu Gin Ser Gin Asn Tip Mg Tyr Ala Thr Gly Gly
Trp Glu 245250255 Thr Val Phe Arg Pro Val Asn Glu Thr Cys Thr Asp Arg Ser Gly Thr 260265270 Ser
Thr Gly His Trp Ser Gly Gin Val Lys Asp Lys Asn Val Gin Val 275280285 Val Glu Leu Pro lle Val Asp
Ser Leu His Pro Mg Pro Pro Tyr Leu 290295300 Pro Len Ala Val Pro Gin Asp Len Ala Asp Arg Len Val
Arg Val His 305310315320 Gly Asp Pro Ala \Val;Trp Tip Val Ser GIn Phe Val Lys Tyr Len lle
325330335 Mg Pro Gin Pro Tip Leu Gin Lys Glu lle Gin Gin Ala Thr Lys Lys 340345350 Len Gly Phe

- Asn lle Pro Val lle GlyoWal His Val Mg Moo hr Asp 355360365 Lys Val Gly Thr Gin Ala Ala Phe His Pro
lle Gin Gin Tyr Met Val

Glu Ile Leu Arg Arg Arg Ile Glu Asn Gly Ala Lys Glu Leu Trp Phe
115 120 125

phe Leu Gln Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Ser Glu
130 135 1490

f.eu Gln Arg Arg Ile Asp Glu Phe Leu Ser Asp Leu Gly His Glan Glu
145 150 155 160

Arg Ser Ile Met Thr Asp Leu Tyr Tyr Leu Ser Gln Thr Asp Gly Ala
165 170 175

Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Asp Leu Val Gln
180 185 190

Arg Arg Ile Thr Tyr Leu Gln Asn Pro Lye Asp Cys Ser Lys Ala Lys
185 200 205

Lys Leu Val Cys Rsn Ile Asn Lys Gly Cys Gly Tyr Gly Cys Gln Leu
210 215 220

His His Val Val Tyr Cys Phe Met Ile Ala Tyr Gly Thr Gln Arg Thr
225 230 235 240

Leu Ile Leu Glu Ser Gin Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu
245 250 2585

Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly Thr
260 265 270

Thr Thr Gly His Trp Ser Gly Glu Thr Asn Asp Lys Asp Val Gla Val
275 280 2B5

val Glu Leu Pro Ile Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu
290 285 300

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Ile Arg Val His
305 310 315 320

Gly Asp Pro Ala Val Trp Trp Val Ser Gln Fhe Val Lys Tyr Leu Ile



370375380 - 25 - Lys Arg Arg Val Tyr Leu Ala Thr Asp Asp Pro Set Leu Leu Lys Glu 405410415 Ala
Lys Thr Lys Tyr Pro Thr Tyr Glu Phe lle Ser Asp Asn Ser lle 420425430 Ser Trp Ser Ala Gly Leu His
Asn Arg Tyr Thr Glu Asn Set Leu Arg 435440445 Gly Val lle Let' Asp lle His Phe Leu Ser Gin Ala Asp
Phe Leu Val 450455460 Cys Thr Phe Set Set Gin Val Cys Arg Val Ala Tyr Glu lle Met Gin
465470475480 Thr Let' His Pro Asp Ala Ser Ala Asn Phe His Set Let' Asp Asp lle 485490495 Tyr Tyr
The Gly Gly Gin Asn Ala His Asn Gin lle Ala lle Tyr Pro 500505510 His Gin Pro Arg Thr Ala Asp Glu
lle Pro Met Glu Pro Gly Asp lle 515520525 llg ély Val Ala Gly Asn His Trp Asp Gly Tyr Set Lys Gly Val
Asn 530535540 Arg Lys Let' Gly Arg Thr Gly Let' Tyr Pro Set Tyr Lys Val Arg Glu 545550555560 Lys
lle Glu Thr Val Lys Tyr PsesThr Tyr Pro Glu Ada Glu Lys 338

arg Pro Gln Pro Trp Leu Glu fys Glu Ile Glu Glu Ala Thr Arg Lys
340 345 350

Leu Giy Phe Lys His Pro Val Ile Gly Val His Val Arg Arg Thr Asp
358 360 368

Lys Val Gly ‘Thr Glu Ala Ala Phe His Pro Ile Glu Glu Tyr Met Val
370 37% 380

His Val Glu Glu Arg Phe Glu Leu Leu Ala Arg Arg Met His Val Asp
385 390 395 400

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser Leu Leu Gln Glu
) 405 410 415

Ala Lys Ser Lys Tyr Pro Asn Tyr Glu Phe Ile Ser Asp Asn Ser Ile
420 425 430

Ser Trp Ser Ala Gly Leu His Asn Arg Tyrx Thr Glu Asn Ser Leu Arg
435 440 445

Gly Val Ile Leu Asp Ile His Phe Leu Ser Gln Ala Asp Phe leu Val
450 455 450

Cys Thr Phe Ser Ser Gln Val Cys Arg Val Pro Tyr Glu Ile Met Gla
465 470 475 480

Thr Leu His Pro Asp Rla Ser Ala Tyr Phe His Ser Leu Asp Asp lle
485 490 495

Tyr Tyr Phe Gly Gly Gln Asn Ala His Asn Gln Ile Ala Val Tyr Ala
500 505 510

His His Pro Arg Thr Ala Asp Glu Ile Pro Met Glu Pro Gly Asp ile
515 520 525%

Ile Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser lys Gly Ile Asn
530 535 540

Arg Lys Leu Gly Lys Thr Gly Leu Tyr Pro Ser Tyr Lys Val Lys Glu



565570575 <210> 10 <211> 575 <212> PRT <213> Rattus norvegicus <400> 10 - 26 - Ala Trp Gly
Thr Leu Lev Phe Tyr lle Gly Gly His Leu Val Arg Asp 202530 Asn Asp His Pro Asp His Ser Ser Arg
Glu Leu Set Lys lle Leu Ala 354045 Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Mg Arg Met
Ala 505560 Glu Ser Leu Mg lle Pro flu fly Pro lle Asp Gin Gly Thr Ala Thr 65707580 Gly Mg Val Mg
Val Leu Glu Glu Gin Leu Val Lys Ala Lys Glu Gin 859095 Ille Glu Asn Tyr Lys Lys Gin Ala Arg Asn Gly
Leu Gly Lys Asp His 100105110 Glu Leu Leu Arg Mg Arg lle Glu Asn Gly Ala Lys Glu Leu Trp Phe
115120125 Phe Leu GIn Ser Glu Leu Lys Lys b®u Lys His Lau Glu Gly Asn Glu 130135140 Leu Gin

Mg His Ala Asp Glu lle Leu Leu Asp Leu fly His His Glu 145150155160
545 550 585 560

Lys Ile Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys
565 570 575

«210> 8

<21lls 575

<212> PRT

«213» Canisg familiaris

<400> S

Met Leu Ile Leu Phe
15

Met Arg Pro Trp Thr Gly
1 5

Ser Trp Arg Trp

1¢

Trp Giy Leu Leu Phe Tyr Ile Gly Gly His Leu Val Arg Asp

His
35

Asn Asp

Leu
50

Lys

Glu Ser Leu

&5

Gly Arg Val

Ile Glu Asn

Glu Iie Leu

118

Phe Ieu Gln

130

Leu Gln

145

Arg

Arg Ser Ile

249

Pro

Glu Arg

Arg

Arg

Tvr

160

Arg

Ser

His

Met

25

Asp His Ser Ser Arg

40

Gln Gln Asn
55

Leu Lys

ile Pro Glu Gly Pro

76C

Ala
85

Leu Glu Glu Gin

Gln Thr aryg
105

Lys Lys

Ile Glu Asn
120

Arg Arg

Glu Leu Lys Lys Leu

135

Ala Asp Glu Phe Leu

1390

Thr Asp Leu Tyr Tyr
165

Glu

Glu

Ile

Leu

90

Bsn

Gly

Lys

Ser

Leu
170

Leu

REsp

Asp

75

Leu

Gly

Ala

Asp
155

Ssr

30

Ser Lys Ile Leu Ala
45

Leu Arg Arg Met Ala
60

Gl Ala Pro Ala Ser
80

ys Ala Lys Glu Gln
85

Leu Gly Lys Asp His
110

Lys Glu Leu Trp Phe
125

Leu Glu Gly Asn Val
140

Leu Gly His His Glu
160

Gln Thr Asp Gly Ala
175



Mg Ser lle Met Thr Asp Leu Tyr Tyr LeU Ser Gin Thr Asp Gly Ala 165170175 Gly Asp Trp Mg Glu Lys
Glu Ala Lys Asp Leu Thr Glu Leu Val Gin 180185190 Mg Arg lle Thr Tyr Leu Gin Asn Pro Lys Asp Cys
Ser Lys Ala Mg 195200205 Lys Leu Val Cys Asn lle Asn Lys fly Cys Gly Tyr Gly CyS Gin Leu
210215220 His His Val Val Tyr Cys Phe Met lle Ala Tyr Gly Thr Gin Mg Thr 225230235240 - 27 - Leu
lle Leu Glu Ser Gin Ass Trp Mg Tyr Ala Thr Gly Sly Trp Glu 245250255 Thr Val Phe Mg Pro Val Set
Glu Thr Cys Thr Asp Arg Set Gly Leu 260265270 Set Thr Gly His Trp Ser Gly Glu Val Asn Asp Lys
Ass lle Gin Val 275280285 Val Glu Leu Pro llep¥al Asp Set Leu His Pro Arg Pro Pro Tyr Leu
290295300 Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His 305310315320 Gly Asp
Pro Ala Val Trp Trp Val Set Gin Phe Val Lys Tyr Leu lle 325330335

Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu val Gla
1890 185 190

Arg Arg Ile Thr Tyr Leu Gln Asn Pro Lys Asp Cys Ser Lys Ala Lys
198 200 205

Lys Leu Val Cys Asn Ile Asn Lys 8ly Cys Gly Tyr Gly Cys Gln Leu
210 215 220

His Hig Val Val Tyr Cys Phe Met Ile Ala Tyr Gly Thr Gln Arg Thr
225 230 235 240

Leu Ile Leu Glu Ser Gln Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu
245 250 255

Thr Val Phe Arg Fro Val Asn Glu Thr Cys Thr Asp Arg Ser Gly Thr
260 265 270

Ser Thr Gly His Trp Ser Gly Glu Val Lys Asp lys Asn Val Gln Val
275 280 285

val Giu Leu Pro Ile val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu
290 285 300

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His
305 310 315 320

Gly Asp Pro Ala Val Trp Trp Val Sexr Gin Phe Val Lys Tyr Leu Ile
325 330 335

Arg Pro Gln Pro Trp Leu Glu Lys Glu Ile Glu Glu Ala Thr Lys Lys
340 345 350

Leu Gly Phe Asn Ile Pro Val Ile Gly Val His Val Arg Arg Thr Asp
355 380 365

Zys Val Gly Thr Glu Ala Ala Phe His Pro Ile Glu Glu Tyr Met Val
370 375 380

His Val Glu Glu Hiz Phe Gln Leu Leuw Ala Arg Arg Met Gln val Asp
385 390 395 400



Mg Pro Gin Pro Trp Lev Glu Lys Glu lle Glu Glu Ala Thr Lys Lys 340345350 Leu Gly Phe Lys His Pro
Val lle Gly Val His Val Mg Arg Thr Asp 355360365 Lys Val Gly Thr Glu Ala Ala Phe His Pro lle Glu Glu
Tyr Met Val 370375380 His Val Glu Glu His Phe Gin Leu Leu Ala Mg Mg Met Gin Val Asp
385390395400 Lys Lys Mg Val Tyr Leu Ala Thr Asp Asp Pro Ala Leu Leu Lys Glu 405410415 Ala Lys
Thr Lys Tyr Ser Ass Tyr Glu Phe lle Set Asp Ass Ser lle 420425430 Set Trp Set Ala Gly Leu His Ass
Mg Tyr Thr Glu Ass Set Leu Pig 435440445 - 28 - Cys Thr The Ser Set Gin Val Cys Arg Val Ala Tyr
Glu lle Met Gin 465470475480 Thr Leu His PrgsAsp Ala Ser Ala Asn Phe His Ser Leu Asp Asp lle

485490495 Tyr Tyr Phe Gly Gly Gin Asn Ala His Mn Gin lle Ala Val Tyr Pro 500505510 His Lys Pro
Arg Thr Asp Glu Glu lle Pro Met Glu Pro Gly Asp lle

Lys Arg Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser Leu Leu Lys Glu
405 410 415

2Ala Lys Thr Lys Tyr Pro Thr Tyr Glu Phe Ile Ber Asp Asn Ser Ile
420 425 430

Ser Trp Ser Rla Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg
435 440 445

@ly val Ile Leu Asp Ile His Phe Leu Ser Gln Ala Asp Fhe Leu val
450 455 460

Cys Thr Phe Ser Ser Gln Val Cys Arg Val Ala Tyr Glu Ile Met Gln
465 470 475 480

Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp Ile
485 ’ 450 495

Tyr Tyr Phe Gly Gly Gln Asn Ala His Asn Gln Ile Ala Ile Tyr Pro
500 505 510

His Gln Pro Arg Thr Ala Asp Glu Ile Pro Met Glu Pro Gly Asp Ile
515 520 525

Ile Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser lys Gly val Asn
530 535 549

Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys val Arg Glu
545 554 555 560

Lys Ile Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys
) 565 570 575

«210> 10

<211l= 575

<212> PRT

«213> Rattus norvegicus

<400> 10

Met Arg Ala Trp Thr Gly Ser Trp Arg Trp Ile Met Leu Ile Leu Phe
1 E 10 15



515520525 lle Gly Val Ala Gly Mn His Trp Asp Gly Tyr Set Lys Gly Val Asn 530535540 Mg Lys Leu
Gly Lys Thr Gly Leu Tyr Pro Set Tyr Lys Val Arg Glu 545550555560 Lys lle Clu Thr Val Lys Tyr Pro
Thr Tyr Pro Glu Ala Clu Lys 565570575 <210> 11 <211> 575 <212> PRT <213> Sus scrofa <400> 11
Met Mg Pro Trp Thr Gly Set Trp Arg Trp lle Net Leu lle Leu Phe 151015 Ala Tip Gly Thr Leu Leu Phe
Tyr lle Gly Gly His Leu Val Mg Asp 202530 Asn Asp His Set Asp His Ser. Set Mg Glu Leu Set Lys lle
Leu Ala 354045 Lys Leu Glu Mg Leu Lys Gin Gin Asn Glu Asp Leu Mg Mg Met Ala 505560 Glu Set
Leu Arg lle Pro Glu Gly Pro lle Asp Gin Gly PrggAla Set 65707580 - 29 -

Ala Trp Gly Thr Leu Leu Phe Tyr Ile Gly Gly His Leu Val Arg Asp
20 25 30

Asn Asp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys Ile Leu Ala
35 40 45

Lys Leu Glu Arg Leu Lys Gln Gln Asn Glu Asp Leu Arg Arg Met Ala
50 58 &0

Glu Ser Leu Arg Ile bro Glu Gly Pro Ile Asp Gin Gly Thr Ala Thr
&5 70 75 &0

Gly Arg Val Arg Val Leu Glu Glu Gln Leu Val Lys Rla Lys Glu Gln
85 30 95

Ile Glu Asn Tyr Lys Lys Gln Ala Arg Asn Gily Leu Gly Lys Asp His
100 105 110

Glu Leu Leu Arg Arg Arg Ile Glu Asn Gly Ala Lys Glu Leu Trp FPhe
115 120 125

Phe Leu @ln Ser Glu Leu Lys Lys Leu Lys His Leu Glu Gly Asn Glu
130 135 140

ieu Gln Arg His Ala Asp Glu Ile Leu Leu Asp Leu Gly His His Glu
1458 150 185 160

Arg Ser Ile Met Thr Asp Leu Tyr Tyr Leu Ser Gln Thr Asp Gly Ala
165 170 175

Gly Rsp Trp Arg Giu Lys Glu Ala Lys Asp Leu Thr Glu Leu val Gln
180 185 1380

Arg Arg Ifle Thr Tyr Leu Gln Asn Pro Lys Asp Cys Ser Lys Ala Arg
195 2040 205

Lys Leu Val Cys Asn Ile Asn Lys Gly Cys Gly Tyr Gly Cys Gln Leu
210 215 220

His His Val Val Tyr Cys Phe Met Ile Ala Tyr Gly Thr Gln Arg Thr
225 230 235 240




Gly Arg Val Arg Ala Leu Glu Glu Gin Phe Met Lys Ala Lys Glu Gin 859095 lle Glu ASn Tyr Lys Lys Gin
Thr Lys Asn Gly Pro Gly Lys Asp His 100105110 Glu lle Leu Arg Arg Arg lle Glu Asn Gly Ala Lys Glu
Leu Trp Phe 115120125 Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu
130135140 Leu Gin Arg His Ala Asp Glu Phe Leu Set Asp Lay Gly His His Glu 145150155160 Arg Ser
lle Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Gly Ala 165170175 Gly Asp Tip Arg Gill Lys Glu Ala
Lys Asp Leu Thr Glu Leu Val Gin 180185190 Arg Arg lle Thr Tyr Leu Gin Am Pro Lys Asp Cys Ser Lys
Ala Lys 195200205 Lys Leu Val Cys Asn lle Asha Lys Gly Cys Gly Tyr Gly Cys Gin Leu 210215220 His
His Val Val Tyr Cys Phe Net lle Ala Tyr Gly Thr Gin Arg Thr 225230235240 Leu Ala Leu Glu Ser His

Asn Tip Arg Tyr Ala Tilt Gly Gly Tip Glu 245250255 Tilt Val Phe Arg Pro Val Set Glu Tilt Cys Thr Asp

Arg Set @@agét 260265520 Gln Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu
245 258 255

Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly Leu
260 265 270

Ser Thr Gly His Trp Ser Gly Glu val Asn Asp Lys Asn Ile Gln Val
275 280 285

val Glu Leu Pro Ile Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu
250 285 300

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His
305 310 315 320

Gly Asp Pro Rla Val Trp Trp Val Ser Gln Fhe Val Lys Tyr Leu Ile
325 330 335

Arg Pro Gln Pro Trp Leu Glu Lys Glu Ile Glu Glu Ala Thr Lys Lys
340 345 350

Leu Gly Phe Lys Eis Pro Val Ile Gly Val His Val Arg Arg Thr Asp
355 360 365

Lys Val Gly Thr Glu Ala &Ala Phe His Pro Ile Glu Glu Tyr Met val
370 375 380

Hiz Val Clu Glu His Phe Gln Lew Leu Ala Arg Arg Met Gln Val Asp
385 380 385 400

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ala Leu Leu Lys Glu
405 410 415

Ala Lys Thr Lys Tyr Ser Asn Tyr Glu Phe lle Ser Asp Asn Ser Ile
420 425 430

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg
435 440 445

Gly val Ile Leu Asp Ile His Phe Leu Ser Gln Ala Asp Phe Leu Val
450 488 460



Ser Thr Gly His Tip Set Gly Glu Val Lys Asp Lys Asn Val Gin Val 275280285 - 30 - Pro Len Ala Val
Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His 305310315320 Gly Asp Pro Ala Val Trp Trp Val Ser
Gin Phe Val Lys Tyr Lev lle 325330335 Arg Pro Gin Pro Trp Len Gin Lys Gin lle Gin Gin Ala Thr Lys
Lys 340345350 Len Gly Phe Lys His Pro Val lle Gly Val His Val Arg Arg Thr Asp 355360365 Lys Val
Gly Ala Gin Ala Ala Phe His Pro lle Gin Glu Tyr Thr Val 370375380 His Val Glu Glu Asp Phe Gin Len
Len Ala Arg Mg Met Gin Val Asp 385390395400 Lys Lys Mg Val Tyr Leu Ala Thr Asp Asp Pro Ala Len
Len Lys Glu 405410415 Ala Lys Thr Lys Tyr Psg Her Tyr Gin Phe lle Her Asp Mn Her lle 420425430

Her Trp Her Ala Gly Len His Asn Mg Tyr Thr Gin Asn Her Len Arg 435440445 Gly Val lle Leu Asp lle
His Phe Len Her Gin Ala Asp Phe Len Val

Cys Thr Phe Ser Ser Gln Val Cys Arg Val Ala Tyr Glu Ile Met Gln

465 470 478 480

Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp Ile
485 . 4930 495

Tyr Tyr Phe Gly Gly Gln Asn Ala His Asn Gln Ile Ala val Tyr Pro
500 505 510

His Lys Pro Arg Thr Asp Glu Glu Ile Pro Met Glu Pro Gly Asp Ile
515 520 525

Ile Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser Lys Gly Val Asn
530 535 540

Arg Lys Leu Gly Lys Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu
545 550 555 560

Lys Ile Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys
565 870 575

<210> 11

<21ll> 575

<212> PRT

<213> B5us scrofa

<408> 11
Met Arg Pro Trp Thr Gly Ser Trp Arg Trp Ile Met Leu Ile Leu Phe

1 5 i0 15

Ala Trp Gly Thr Leu Leu Phe Tyr Ile Gly Gly His Leu Val Rrg Asp
20 25 30

Asn Asp His Ser Asp His Ser Ser Arg Glu Leu Ser Lys Ile Leu Ala
25 40 . 45

Lys Leu Glu Arg Leu Lys Gln Glpn Asn Glu Asp Leu Arg Arg Met Ala
50 55 60

Glu Ser Leu Arg Ile Pro Glu Gly Pro Ile Asp Gln Gly Pro Ala Ser
€5 70 75 80




450455460 Cys Thr Phe Her Her Gin Val Cys Arg Val Ala Tyr Gin lle Net Gin 465470475480 Ala Len
His Pro Asp Ala Her Ala Asn Phe Arg Her Len Asp Asp lle 485490495 Tyr Tyr Phe Gly Gly Pro Asn
Ala His Ass Gin lle Ala lle Tyr Pro 500505510 His Gin Pro Mg Thr Glu Gly Glu lle Pro Met Glu Pro Gly
Asp lle 515520525 - 31 - lle Gly Val Ala Gly Asn His Trp Asp Gly Tyr PrO Lys Gly Val Asn 530535540
Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 545550555560 Lys lle Glu Thr Val
Lys Tyr Pro Thr Tyr Pro Glu Ala Asp Lys 565570575 <210> 12 <211> 830 <212> DNA <213> Macaca
mulatta <400> 12 aaacggtcaa gtaccccaca tatcgégagg ctgagaaata aagctcagat ggaagagata60
aacaaccaaa ctcagttcaa accatttgag ccaaactgta gatgaagagg gctctgatct120 aacaaaataa ggttatatga
gtagataceryteagcaccaa gagoagctyy Faattyatagisoiagdencast tytdidaatt cetctttaac aagggcetgea
atgccctcaa acccatgcac24® agtacaataa tgtactbaca tataacatge aa: caggttt tctactttgt ccctttcttt300

tie Glu Asn Tyr Lys Lys Gln Thr Lys Rsn Gly Pro Gly Lys Asp His
100 105 110

Glu Ile Leu Arg Arg Arg Ile Glu Asn Gly Ala Lys Glu Leu Trp Phe
115 120 125

Phe Leu Gln Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu
130 135 140

Leu Gln Arg Hie Ala Asp Glu Phe Leu Ser Asp Leu Gly His His Glu
145 150 155 160

Arg Ser Ile Met Thr Asp Leu Tyr Tyr Leu Ser Gln Thr Asp Gly Ala
165 170 175

Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gln
1g0 185 190

Arg Arg Tle Thr Tyr Leu Gln Rsn Pro Lys Asp Cys Ser Lys hAla Lys
195 200 205

Lys Leu Val Cys Asn Ile Rsn Lys Gly Cys Gly Tyr Gly Cys Gln Leu
210 215 220

Yis His Val Val Tyr Cys Phe Mst Ile Ala Tyr Gly Thr Gln Arg Thr
225 230 238 240

tew Alz Leu Glu Ser Hig Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu
245 250 255

Thy Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly Ser
260 265 270

Ser Thr Gly His Trp Ser Gly Glu Val Lys Asp Lys Asn val Gln Val
275 280 285

val Giu Leu Pro Ile Val Asp Ser Val His Pro Arg Pro Fro Tyr Leu
280 295 300



caatgtgtcc ccataagaca aacactgcca tattgtgtaa tttaagtgac acagacattt360 tgtgtgagac ttaaaacatg
gtgcctatat ctgagagacc tatgtgaact attgagaaga420 cctgaacagc tccttactct gacgaagttg attcttattt ggtggtggta
ttgtgaccac480 tgcattcact ccggtcaaca gattcagaat gagaatggac gtttggtttt tgtttttgtt540 tttgtttttt tcctttataa
ggttatctgg gttttttttt tttaaataat tgcatcagtt600 cattgacctc atcattaata agtgaagaat acatcggaaa ataaaatatt
cactctccat660 tagaaaattt tgtaaaacaa tgccatgaac aaattcttta gtactcaatg tttctggaca720 tactctttga
taacaaaaat aaattttaaa aaggaatttt gtaaagtttc tagaactttg780 tatcattgga tgttatgatg atcagcctca tgtggaagaa
ctgtgataaa830 <210> 13 <211> 2008 <212> DIJA <213> Crice ulus griseus <400> 13 aacagaaact
tattttcctg tgtggctaac tagaaccaga gtacaatgtt tccaattcttoO - 32 - tggcgttgga ttatgctcat tctttttgcc
tgggggacebtatigtitta vataggtgid 86 catitgdtte spattdaty dadchise digal 8attctagca gagaactcte
caagattc?20 gcaaagctgg agécttaaa acaacaadat gaagacttga ggag%%tggc tgagtctctc300 cgaataccag
aaggccctat tgatcagggg acagctacag gaagagtccg tgttttagaa360 gaacagcttg ttaaggccaa agaacagatt

gaaaattags, agaancARIC faggantgatdcd clgggaaagoratcaigaratetiaaggagg aggatigaaa atggagctaa
agagctctgg480 ttttttctac aaagtgaatt gaagaaatta aagaaattag aagé¢faacga actccaaagas540

Arg Pro Gln Pro Trp Leu Glu Lys Glu Ile Glu Glu Ala Thr Lys Lys
340 345 350

Leu Gly Phe Lys His Pro Val Ile Gly Val His Val Arg Arg Thr Asp
355 360 365

Lys Val Gly Ala Glu Ala Ala Phe His Pro Ile Glu Glu Tyr Thr Val
370 375 380

His Val Gilu Glu Asp Phe Gln Leu Leu Ala Arg Arg Met Gln Val Asp
385 3590 385 400

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ala Leu Leu lys Glu
405 410 418

2la Lys Thr Lys Tyr Pro Ser Tyr Glu Phe Ile Ser Agp Asn Ser Ile
420 425 430

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg
435 440 445

Gly Val Ile Leu Rsp Ile His Phe Leu Ser Gln Ala hep FPhe Leu Val
450 455 460

Cys Thr Phe Ser Ser Gln Val Cys Arg Val Ala Tyr Glu Ile Met Gln
465 470 475 480

Ala Leu His Pro Bsp Ala Ser Ala Asn Phe Arg Ser Leu Asp Rsp Ile
485 490 495

Tyr Tyr Phe Gly GLy Pro Asn Ala His Asn Gln Ile Ala . Ile Tyr Pro
500 505 510

His Gln Pro Arg Thr Glu Gly Glu Ile Pro Met Glu Pro Gly Asp Ile
E18 520 528



catgcagatg aaattctttt ggatttagga catcatgaaa ggtctatcat gacagatcta600 tactacctca gtcaaacaga
tggagcaggt gagtggcggg aaaaagaagc caaagatctg660 acagagctgg tccagcggag aataacatat ctgcagaatc
ccaaggactg cagcaaagcc/20 agaaagctgg tatgtaatat caacaaaggc tgtggctatg gatgtcaact ccatcatgtg780
gtttactgct tcatgattgc ttatggcacc cagcgaacac tcatcttgga atctcagaat840 tggcgctatg ctactggagg
atgggagact gtgtttagac ctgtaagtga gacatgcaca900 gacaggtctg gcctctccac tggacactgg tcaggtgaag
tgaaggacaa aaatgttcaa 960 gtggtcgagc tccccattgt agacagcctc catcctcgtc ctecttactt acccttggct 1020
gtaccagaag accttgcaga tcgactCctg agagtccatgsgtgatcctgce agtgtggtgg 1080 gtatcccagt ttgtcaaata
cttgatccgt ccacaacctt ggctggaaag ggaaatagaa 1140 gaaaccacca agaagcttgg cttcaaacat ccagttattg
gagtccatgt eagacgeartzl 230rgacHadtyy g gadicafarafecdgecec At Ed@attgagg aatacatggt acacgttgaa
1260 gaacattté® agctictcga acgcadfaatg aaagtggata adaaaagagt gtatctggee 1320 actgatgacc ctictttgtt
aaaggaggca aagacaaagt actccaatta tgaatttatt 1380 agtgataact ctatttcttg gtcagctgga ctacacaacc
gatacacaga agaticacit 1449 sggggcgtgariectggatal apacitictaicesngyetg acttccttgt gtgtactttt 1500
tcatcccaggdctgtagggt tgcttatgse atcatgcaaa cacifeatcc tgatgectct 1860 gcaaacttce attctttaga
tgacatctac tattttggag gccaaaatgc ccacaaCcag 1620 attgcagttt atcctcacca acctcgaact aaagaggaaa
tccccatggLa acetggaogat - 1680 athggg,lig} tggciggana ceatiggaalggifactcta aaggtgtcaa cagaaaacta 1740
ggaaaaac?xg gcctgtaccc tstgg:tacaaa gtccgagagea agatagaaac agteaaatac 1800 -33- cctacatatc
ctgaagctga aaaatagaga tggagtgtaa gagattaaca acagaattta 1860 gttcagacca tctcagccaa gcagaagacc
cagactaaca tatggttcat tgacagacat 1920 gctccgCacc aagagcaagt gggaaccctc agatgctgca ctggtggaac
gcctctttgt‘f%"o dagggctgc tgtgecctca ageccatg 2008 <210> 14 <211> 19 <212> DNA <213> Artificia
<220> <2435 shRNA <400> 14 ccagaaggce ctattgatc19 <210> 15 <211> 20 <212> DNA <213>

Artificial <220> fi223% sl RMA <400> 15 gccagaaggc cctattgatc20 <210> 16 <211> 21 <212> DNA

<213> Artificial <220> <223> shRMA <400> 16
<400 12

aaacggtcaa gtaceccaca tatcctgagg ctgagaaata aagctcagat ggaagagata 60
aacaaccaaaz ctcagttcaa accatttgag ccaaactgta gatgaagagg gctctgatet 120
aacasaataa ggttatatga gtagatagec tcagcaccaa gageagetgg gaactgacag i80
aggcttcaat tagtggaatt cctetttaac aagggetgea atgecctcaa acceatgeac 2490
agtacaataa tgtactcaca tataacatge aaacaggttt tetactttgt ccetibcttt 300
caatgtgter ccataagaca aacactgeca tattgtgtaa tttaagtgac acagacattt 360
tgtgtgagac ttaaaacatg gtgcoctatat ctgagagace tatgtgaact attgagaaga 420
cctgaacage tocttactet gacgaagttg attettattt ggtgutyggta tkgtgaccac 480
tgcattcact ccggtcaaca gattcagaab gagaatggac gtttggttet tgtttttgtt 540
tttgtttttt tcetttataa ggttatetgg ghttrttteit tttaaataat tgeatcagee 600
cattgacctc atcattaata agtgaagaat acatcggaaa atasaatatt cactcteeat 660
tagaaaatit tgtasaacaa tgccatgaac aaattcttta gtactcaatg titltggaca 720
tactctttga taacaaaaat asattttaaa aaggaatttt gtaaagtitc tagaactity 780
tatcattgga tgttatgatg atcagcctca tgtggaagaa ctgtgataaa 830
<210> 13

<211l> 2008

«212> DNA

«213> Cricetulus griseus

<400> 13

aacagaaact tattttoctg tgtggctaac tagaaccaga gtacaatbgtt tcecaattett &0
tgagctccga gasgacagaa gggagttgaa actctgaaaa tgegggcaty gactagtted 120



gatcaatagg gccttctggt a2l <210> 17 <211> 9 <212> DNA <213> Artificial <220> <223> 00>
shRNA <400>

17 ttcaagaga9 - 34 - <210> 18 <211> 28 <212> DNA <213> AtrtifiCial <220> <223> Polylinker_top

<400> 18 tcgagggcgc gccagce cgg gecggeca28 <210> 19 <211> 28 <212> DNA <213> Artificial <220>

<223> Polyli er_bot <400> 19 agcttggccg gccecgagcetg gegegeee28 <210> 2
.- - - O <
<213> Artificial <220> <223> F8shRNA4top ) IR #Hiz 85 sete> DA

-32-
tggegrtgga ttatgcotcat togttitgee tgggggacct tattgtitta tataggtggt 1840
catttggtte gagataatga ccaccchgac cattotagea gagaactetc caagattett 240
gecaaagetyy agegettaaa acaacaaaat gaagacttga ggagaatggce tgagtetete 300
cgaataccag aaggecctat tgatcagggsg acagctacag gasgagtccg tgttttagas 380
gaacagcttg ttaaggocaa agaacagatt gaaaattaca agaaacaagc taggaatgat 420
ctgggaaagg atcatgasat cttasggagy aggattgaaa atggagctaa agagetetgg 480
ttttttctac aaagtgaatt gaagaaatta aagaaattag aaggaaacga aciccaaaga 540
catgcagatg aaattottit ggatitagga catcatgaas ggtctatcat gacagatcta 600
tactacctca gtcaaacaga tggagoaggt gaghtygeggg aaaaagaagce caaagaﬁctg 660
acagagetgg tocagoggag aataacatat ctgcagaatc ccaaggactyg cagraaagec 720
agaaagctgglﬁatgtaatat caacaaaggc tgtggetatg gatgtcaact ccatcatgtg 780
gtttactget teatgattge tfatggcace cagcgaacac tcatcttgga atctcagaat 840
taggogetaty ctactggagg atgggagact gtgtttagac ctgtaagtga gacatgcaca 900
gacaggtotg gectetoccad tggacactyy tcaggtgaag tgaaggacaa aaatgttoasa 960
| gtggtegage tecccattgt agacagecte tatectegte ctecttactt accettgget 1020
gtaccagaag accttgcaga tcgactecty agagtecatg gtgatcctge agtgtggtdgy 108G
gtatcccagt ttgtcazata cttgatccgt ccacaacctt ggctggaaag gyaaatagaa 11490
gaaaccacca agaagcttgg cttcaaacat ccagttattg gagtccatgt cagacgcact 1200
gacaaagtgg gaacagaagce agccttecat cocattgagg aatacatggt acacgtigaa 1280
gaacatttte agettcteoga acgcagaaty aaagtggata aaaaaagagt gtatctggec 1320
actgatgacc cttctttgtt aaaggaggca aagacaaagt actccaatta tgaatttatt 1380
agtgataact ctatttcttyg gtcagetgga ctacacaace gatacacaga aaattcactt 1444
cggggcgtyga tcctggatat acactttete tcocaggetg acttecttgt gtgtacttte 1500
tcateccagg tetgtagggt tgeottatgaa atcatgraaa cactgceatec tgatgectct 1560
gcaaacttee attetttaga tgacatotac tattttggag gccaaaatbge ccacaaccag 1620
attgoagttt atcetecacca avctcgaact aaagaggaaa tcceccatgga acctggagat 1680
atcattggtyg tggctggaaa ccattggast ggttactcta aaggtgteasa cagaaaacta 1740
ggaaaaacag gcctgtacce ttectacaama gtocgagaga agatagaaac agtcaaatac 1800




<400> 20 gatccgccag aaggccctat tgatcttcaa gagagatcaa tagggccttc tggtattttt60 tggaaa66 <210> 21
<211> 66 <212> DNA <213> Artificial <220> <223> F8shRNAbot <400> 21 agcttttcca aaaaatacca
gaaggcccta ttgatctctc ttgaagatca atagggcctt60 ctggecgb6 - 35 - <212> DNA <213> Artificial <220>
<223> PuT8forward primer <400> 22 ggcgttggat tatgctcatt20 <210> 23 <211> 20 <212> DNA <213>

Artificial <220> <223> FutTereverse primer <400> 23 ccctgatcaa tagggccttc20 <210> 24 <211> 20
<212> DNA <213> Artificial <220>

-33-

cetacatate ctgaagetga samatagaga tggagtgtaa gagattaaca acagaattta 1860
gttcagacca totcagocaa geagaagacc cagactaaca tatggttcat tgacagacat 1920
getocgeace aagagcaagt gggaaccote agatgctgea ctggtggaac gectotttgt 1380

gaagyggctge tgtgecctca ageeeatg 2008

<210> 14

<21l> 19

<212> DNA

<2313> BArtificial

<220>
<223> shRNA

<40Q> 14
cragaaggee ctattgate 12

<210> 15

<21l> 20

<«212> DHNA

<213> Artificial

<220>
<223» sh RNA

<400> 15
gecagaagge cctatigatc 24

«210> 16

«21l> 21

<212> DNA

<213> Artificial

<220>
<223> ghRNA

<400> 16
gatcaatagg gocttctggt a 21

«210> 17

«211i»> ©

<212> DNA

«213> Artificial

<220>
<223> shRNA

400> 17
tcaagaga ]




<2_23>_ AlASfoward primer <400> 24 ccgatgctgc taagaacaca20 <210> 25 <211> 20 <212> DNA <213>
Artificial <220> <223> ALASreverse primer <400> 25 cttcagttcc agcccaactc20

-34.

«210> 18

<211> 28

<212> DNA )
<213» Artificial

<220>
<223> Polylinker top

<400> 18 .
tegagggege gecagebogg gocggeca 28

«210> 19

<211l> 28

«<212> DNA

<213> Artificial

«220>
<223> Polylinker bot

<400> 18
agcttggceg goecgagotg gaegegece 28

<210> 20

«21l> 66

<21l2> DNA

«213> Artificial

<220
«223> FBshRNA4top:

<400> 20
gatccgeoag aaggceccetat tgatcttcaa gagagatcaa tagggccette tugtattttt 60

tggaaa 66
<210> 2%

<211l> 66

«212> DNA

<213> Artificial

«220>
<223> FBshRNAbot

<400> 21
agcttttcocca aaaaatacca gaaggceccta ttgatctete ttgaagatca atagggccett &0

ctagey 13

<210» 22
<21l> 20



<212> DNA
<2313> Artificial

<220>
«223> FuT8forward primer

<400> 22
ggcgttggat tatgetcatt

<210> 23

«21ks> 20

<212> DNA

«213> Artificial

<220>
<223> FutTBreverse primer

<400> 23
cectgatcaa tagggoctto

<210> 24
<211> 20
«<212> DHNA

<213> Artificial

<220>
<223> ALASfoward primer

<400> 24
cegatgetge taagaacaca

©«210> 25
<211l> 24
<212> Dna

«213> Artificial

«220>
<223> ALASreverse primer

«400> 25
ctteoagtice ageecaactc

-35-

20

20

20

20



