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1 GENES FIELD This invention relates to the fields of biotechnology and
molecular biology. The invention particularly relates to novel genes from
Chinese hamster, Cricetulus griseus, 5 which are involved in the
mediation of apoptotic processes. BACKGROUND With the completion of
the human genome project, more proteins with therapeutic potential are
being discovered daily. Many of these new biotherapeutics often require
the development of highly producti\fé facturing processes to meet
global demand. One of 10 the most commonly used cells lines for
o plex therapeutic biologics production is Chinese Hamster Ovary
O) cells which was originally derived from Chinese Hamster

(Cricetulus griseus). However, the genome of Cricetulus griseus is poorly

charagiefigeenae ﬂélafé@%%'@ﬁetﬁﬁr@f@@%ﬁﬁf@é@%ﬁﬂ%@ﬁ%ﬂ%ﬁﬂ%y The

. that organism which control 15 physiologically important processes. US~

INBCRERR RAUHBEIE/SB178 10 i8R BORFER! RTETHEIES Srbiefy/us griseus,

whisigraieeh FADD whisbdiamthef abdihota biddhrLytoplasmic region or
domain of the Fas receptor. This document also describes methods of
regulating FAS-associated apoptosis. However, the only sequences

BagicRIENRisclosed are of human origin. 20 US Patent Number 6,683,168
and US Patent Application Publication Number US 2004/0121389

describes the sequences of FAIM sequence in a number of forms: short, )
oo, Ao Ao L ST PR SR RISLoHTS W i repentc
paadinausbeseglistwese@ duly Pdtent dY dnten &y3141ba3metsoo wiftherequire the

sequence of a.DONA encoding a Fas ligand. US Patent Number.6.451.75
o JEIRE 8 DGR DO TR R L SRR AR oneor

the gaesilsefonané firstdiealsthaasdguepawiesttBrispeutistyelogics Prodaction is
chnPHamster Ovary (CHO) cells which was originally derived from Chinese Hamster

(Cricetulus griseus).

However, the genome of Cricetulus griseus is poorly characterised, and in
particular, there is lack of knowledge of genes in that organism which control

physiologically important processes.

US Patent Number 6,562,797 describes a purified mammalian protein designated
FADD which has the ability to bind the cytoplasmic region or domain of the Fas receptor.
This document also describes methods of regulating FAS-associated apoptosis. However,

the only sequences which are disclosed are of human origin.

US Patent Number 6,683,168 and US Patent Application Publication Number US
2004/0121389 describes the sequences of FAIM sequence in a number of forms: short,
long, super long and lung cancer associated. The sequences are human and mouse

sequences.
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5 PDCD6 and Requiem. According to a 1s” aspect of the present
invention, we provide an isolated polypeptide comprising a sequence
selected from the following: (a) a cg FAIM sequence having at least 97%
sequence identity with a sequence shown in SEQ ID NO: 1; (b) a
cgFADD sequence having at least 69%25equence identity with a
sequence shown in SEQ 10 ID NO: 2; ( éa cgPDCD6 sequence having at

least KA SHERSHE R Wit S seuBR eI AR BEE mRdngd ks

ligaf@RES| RigeASELBRES, hAVIMEDaldaaiicd Ancseclaendadddentin withdh a ligand.
sequence shown in SEQ ID NO: 4; (e) a sequence being a fragment of at
least 15 contiguous residues of any of (a) to (d) above, which is capable
SuMaRNting apoptosis of a cell. 15 There is provided, according to a 2d
aspect of the present invention, an isolated polypeptide comprising a
Cricetulus griseus sequence,.capable of mediatin tosis of a_cell, the
sequgﬁ@qsgmoge RidBtelirst am@g ﬁ%iﬂﬁ%“@d&éﬁgrécé ress B BNGAPD:
PRCHcgtdiquseqguence shown as SEQ ID NO: 2; a cgPDCD6 sequence
shown as SEQ ID NO: 3; and a cgRequiem sequence shown as SEQ ID
NO: 4. 20 According o a 1s” aspect of the present invention, we provide
t

an isd1GEORTIBEI{R bt AENSS P IBRy BRI ke BECYidR Ehise lated
polopahiao npeisiing apqrinsisatacaaloihthsraueRae: beINg sefeci®sequence

PR CESE O AN BB Eb SRUEP L O LSS R 3k
cﬁm’d)ﬁ)cgl@wmehasmgmmmﬂeqaeﬁaﬁdalmsbmm%sﬂpmesshown in SEQ
Iﬂ%ldf%tga Hﬂ@j@ sae(ngel?cSé)ﬁgl é ecte romg%]i% oﬁ)cntﬁﬂd @I‘ﬁl a sequence

polypep mprlsmg a sequence owing: (a) a cg

shex MBI AS): Ralth g sghesionoeaeenseiee g atilgasit) 2 segirnseddentity
wiRAWBGRREQHRN & dE (PIs NOFARD seaHRAcE having @&gm 89% least 15

sequence identity with a sequence shown in SEQ ID NO: 2
C%@B@b@@éﬂ%ﬂ%@m Ry & @é@?%%‘@@ﬁhé%&@?&éﬁﬂ@%ﬁ%ﬂg apoptosis of

a &dguence shown in SEQ ID NO: 3; (d) a cgRequiem sequence having at
least 90% sequence identity 5 with a sequence shown in SEQ ID NO: 4;

(e) a sequence being a fragment of at least 15 contiguous residues of any
of (a)ftberd)apisvaded, according to a 2"% aspect of the present invention, an isolated

polypeptide comprising a Cricetulus griseus sequence capable of mediating apoptosis of a
cell, the sequence being selected from a cgFAIM sequence shown as SEQ ID NO: 1; a
cgFADD sequence shown as SEQ ID NO: 2; a cgPDCD6 sequence shown as SEQ ID NO:
3; and a cgRequiem sequence shown as SEQ ID NO: 4.

According to a 1** aspect of the present invention, we provide an isolated
polypeptide comprising a Cricetulus griseus sequence capable of mediating apoptosis of a
cell, the sequence being selected from a cgFAIM sequence shown as SEQ ID NO: 1; a
cgFADD sequence shown as SEQ ID NO: 2; a cgPDCD6 sequence shown as SEQ ID NO:
3; and a cgRequiem sequence shown as SEQ ID NO: 4.

There is provided, according to a 2™ aspect of the present invention, an isolated

polypeptide comprising a sequence selected from the following: (a) a cg FAIM sequence
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We provide, according to a 3rd aspect of the present invention, an isolated
polynucleotide comprising a sequence which encodes a polypeptide as
set out, in which the sequence is preferably selected from the group
consisting of. SEQ ID NO: 5, SEQ ID 10 NO: 6, SEQ ID NO: 7 and SEQ
ID NO: 8. As a 4 'h aspect of the presen”t invention, there is provided an
isolated polynucleotide comprising a sequence selected from the
hargfinga 5??&@@&%%@&&8%&%%%%%%%r%%éalaé}@é1; (b)a
cdHaMmily s aeaecUevieg shRw 68)/5EQuiiady Qlerfitiby AlCgFARRENSESBNEE SEQ

ich has 90% e sequence identity to g.sequence shown 15
I Rt et B A SR SRR SR 3 R scauence
sl@equ'mrﬁi_:@@dﬁhﬁ{@td ;ddsqcp&mishowqm®ﬁ@vimgmdcagt@g% sequence identity
whBSANCHL SSRNCRES ééﬁl%ﬂiﬁ@%%"(/gefﬁ ifencE BURCE ﬁ%%%%t&’fﬁt least 15

sequence shown as S D NO: a sequence being a fragment of at
coplgraus Eeidtiotisarysidektefahsberta) to (d) above; or a sequence
which is complementary thereto, which is capable of hybridising under
stringent condjtions thereto, 20,.@r which js.degenerate thereto as a result
of the SePL A Ko ASC IR, ASSIhh TEPACSeh ALY o il SPLs

pahwrewiioniderrexpressipn ssatencetdneprisieg anudipentiéotitietsuenoubich
thBROYGREA PRI BIG 'R SREFRNY tﬂ@_'@?%ﬁ%@n@‘?&ﬁl@@ﬁys%@ §8766: &EQ ID

regulatory sequence ‘capable of directing expression of sai
NQoRmeiefe s 023 P’?@fg%&b@ Sfehdan expression sequence is an

expression vector. The present invention, in a 6d' aspect, provides a

vector comyprising. a lynucleotide according as set.qut abgove, the vector
oo A e RS RO S S RS ARl

pagROEDElocegREsUE Msbyuanssisatherdeipostie foltheing(apreteradly!
sclRYESHLIER MR RRS Br it MlS AU FAY SSaRREe HoAWRATIRQ ID NO:

thereof, the vector being capable of effecting up-regulation of cgFAIM in a
3;d8) ,%@é@@fesvﬁem@?ﬁhyw?@ PSEO SIS NST JIprdRe fa By eagnce shown
as\SE@IDNIPIEEs)a CsEPUNS @Haehs WIRRA BARENMeE AorepRHiRAce identity to a

se?llt:u%rr%%i ﬁﬁ%%l‘{ S LB BGOSR g TR AN of 4987 R Phore
sequence identity to a sequence shown as SEQ ID NO: 8; (e) a sequence being a fragment
of at least 15 contiguous residues of any of (a) to (d) above; or a sequence which is

complementary thereto, which is capable of hybridising under stringent conditions thereto,

or which is degenerate thereto as a result of the genetic code.

We provide, according to a 5™ aspect of the present invention, an expression
sequence comprising a polynucleotide as set out above or a portion thereof operably linked
to a regulatory sequence, the regulatory sequence capable of directing expression of said

polynucleotide.
Preferably, such an expression sequence is an expression vector.

. . . h . ..
The present invention, in a 6" aspect, provides a vector comprising a

polynucleotide according as set out above, the vector being capable of modulating the
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preferably pcDNA3.1(+) FADD DN (SEQ ID NO: 38). Preferably, the

vector comprises a Cricetulus griseus PDCD6 sequence or a portion 10

thereof, the vector being capable of effecting down-regulation of

cgPDCDG6 in a cell, preferably pPSUPER.neo.PDCD6 siRNA (SEQ ID NO:

39). Preferably, the vector comprises a‘Cricetulus griseus Requiem

sequence or a portion thereof and capable of effecting down-regulation of
expuRestahtat A 4N cebratdkh &Qﬁgéﬁwé%ﬁ%aa@»ﬁas?@mh@é@@ed to the
cdNO: 40). 15 In a 7t' aspect of the present invention, there is provided a cell

comprising an expression sequence as described or a vector as

described, in which the expression sequence has preferably been

transtyedeeebibitdhsaydcéericapporeing Gol e 8isaapees STARM sragienee or a portion

th&E@ﬂﬂHQv%P%Yf%ecﬁﬂAB%mé@E? uﬁmﬁi&ﬂo@%@%ﬁ{@.ﬂﬁa cell, preferably
b polﬁ)eg?:ptlde as set out agpol nycleotide as set out, an expression 20

n@%@%@\’lééﬁg ‘2d Set out or a cell as set out, together with

a pharmaceutically acceptable carrier or diluent. We provide, according to

a 9t aapeet gt?ﬁeiU%%BFQQm?H@Q&Q"@rPJe%% RG3 F%B’E%ng&ce or a portion

comprising: (&) providing an expression sequetice comprising '
theishtlsesrder Sehsernatls abeldestinnda vagisgiboserfursiceDin Wriesll,

priterE8gHRIONAZD 13e5 e aIse ISIeaRablahdiyesting expression of the
polypeptide from the polynucleotide 5 sequence, (b) allowing expression

of the polypeptide from the expression sequence under control of the
reguIﬁtof?rabiquétmmgn)lmﬁsma{l’yipﬂpjfyi*rgzﬂwqgh@@%@uence or a portion
thEr &SRl P Béﬁ’%eﬁgﬁ1§%fﬂ%%8&&%%%&%&&%%?%%‘%@9@% a cell,

which is  transfected into a cell, preferably a Cricetulus griseus cell, to
preframhtyxréddoreamthe M) There is provided, in

accordance with a 10a, aspect of the present invention, a method

compgisi odulating, preferably up-regulating, the ression of a

oo AT o Bt Rt s S b Lh e AL L ishge or a
patipAveolantiaptible dfafiiegtagdquentgdhtwndsSRQUIBINO 25 4H.a
preflkBre AR ftgetylHs 9usaus ¢Sl AR @n4b). a aspect of the

invention, we provide a method comprising modulating,

In a 7™ aspect of the present invention, there is provided a cell comprising an

expression sequence as described or a vector as described, in which the expression

sequence has preferably been transformed into said cell.

According to an 8" aspect of the present invention, we provide a pharmaceutical
composition comprising a polypeptide as set out, a polynucleotide as set out, an expression
sequence as set out, a vector as set out or a cell as set out, together with a pharmaceutically

acceptable carrier or diluent.

We provide, according to a 9™ aspect of the invention, a method of producing a
polypeptide comprising: (a) providing an expression sequence comprising a
polynucleotide sequence as set out and a regulatory sequence, in which the regulatory

sequence is capable of directing expression of the polypeptide from the polynucleotide



10

15

20

25

preferably down-regulating, the expression of a cgFADD polypeptide
having a sequence shown as SEQ ID NO: 2, a cgPDCD6 polypeptide
having a sequence shown as SEQ ID NO: 3 or a cgRequiem polypeptide
having a sequence shown as SEQ ID NO: 4, or a cgFAIM polynucleotide
having a sequence shown as SEQ ID NO: 6, a cgPDCDG6 15
polynucleotide having a sequence shown as SEQ ID NO: 7 or.a

SCYRSGuIBH PO RS GEBRRIE ORI & UXRERIHG EHBWIT SSREEE bRy ace under
cdt Cefltharefeidhbrasedicaitdusndrspuptiaihlly rrieraibly (ibgsngibatte.
comprises exposing a vector as set out to the cell, preferably transfecting
the cell with the vector. We provide, according to a 12th aspect of the
inventisicratdsl thererorasiipn KO CHeeRANDHFRSCUSEENCHINR Y ¢eder euph is

trAnediied i&@%ﬁﬁ'%lﬁ%ﬁ%‘l@ﬁé%ﬁ%}&‘%@sé&k WBH eguiRINdReRERIBAIOthe
of a pog%)eptlde having a sequence shown as SEQ ID NO: 1 or a

PLYRFRLIdREBYidRtaling a sequence shown as SEQ ID NO: 5, compared to
a cell which has not been so modified. According to a 13th aspect of the

pres ' ion: i Il erabl . ) |
a0 N sl T 5 B,

mghreh eyt gHacswEsidHorap ypepadiethity axdsefseicel shralid IM

pAspeFidd RNRg & séqREER AR 23 SFSERNONQr4 ebRAIBN pYISIeRtids ide
having a sequence shown as SEQ 1D NO: 6 SE(g ID NO: 7 or SEQ ID
hay32 g SCOHTHSFEI R TeRhIEh NS hit heel BETrbtiad fpliseriseus cell.

provided, according to a 14 x' aspect of the present invention, a cell line 5

compgising g Cl % desAURRL2hA, JRSFRRAGOL SIS A HHaRY Bodulating,

Cricetulus griseus cell line. We provide, according to a 15u, aspect of the
Prgfeisbht faverriesilatte et cedpprisieehARPRobdespiide daging a sequence
shdQarengrQ thexepf2 0k axrelding pelpesaiileathyinsGselinen@ 3hbiA as SEQ ID

spect of the present jnvention, we provide a transgenic n
N AR S (B EN O e AR NG D LR aBiy
cg(EMMLpugrguideuﬁdeféngbi)sﬁ@@eﬂé wlabilityw oS H@ H2INS ir6¢reasId@D6
po??gwggtgdeoﬁgif%%g%éauence shown as SEQ ID NO: 7 or a cgRequiem polynucleotide

having a sequence shown as SEQ ID NO: 8, in a cell, preferably a Cricetulus griseus cell.

Preferably, the method comprises exposing a vector as set out to the cell,

preferably transfecting the cell with the vector.

We provide, according to a 12" aspect of the invention, a cell, preferably a
Cricetulus griseus cell, which has been modified, preferably genetically engineered, to up-
regulate the expression of a polypeptide having a sequence shown as SEQ ID NO: 1 or a
polynucleotide having a sequence shown as SEQ ID NO: 5, compared to a cell which has

not been so modified.

According to a 13" aspect of the present invention, we provide a cell, preferably a
Cricetulus griseus cell, which has been modified, preferably genetically engineered, to

down-regulate the expression of a polypeptide having a sequence shown as SEQ ID NO:
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which apoptosis of the cell is reduced; (ii) protein yield, preferably
recombinant expressed protein yield, of the cell is increased or enhanced;
and/or (iii) glycosylation, preferably 15 sialylation, of expressed protein by
the cell is increased or enhanced; compared to a cell in which expression
of the polypeptide is not so modulated.%ccording to a 17th aspect of the
present invention, we provide use of a method as set out, a cell as set

20Ut &l Pelifing a5 %%Qf&}\é%@Qfmta?évag%%qt&ﬁlaﬂvglﬁ%g@%%wwn as SEQ

IDNDas, SEQabas eet outs gy meNmoductapata erotein, whafktallia been so

mggltﬁgglogous protein, 20 more preferably from an exogenously introduced
sequence, most preferably a recombinant protein. We provide, according
to an 18°h aspect of the present invention, a method of producing a

reconiipand ﬁ(&&?ded}lascm@mg%@mﬂrm%@%i & REThASneshONbell line

transfecting the cell with an expression vector capable of expressing the
CQERERIBE AR Frotethng tAeRsry eRpbRERInRIF @ RECR MHfe4ts griseus cell
ligrotein in the cell. 7 According to a 19°x' aspect of the present invention,

we provide a polypeptide comprising a cgFADD dominant negative

sequence having SEQ ID NO: 9,0ra polynucleotide capable of encoding

such ¥ poKpyidstidscoiding b ISE @spochd thopissentiayineer, a cell culture
coMprelnguecvariantersial\Rive-toerasht o AN Q ¥eAIRRCAI N ibed.

invention, we provide a polypeptide, preferably a recombinant protein,

more preferably interferon gamma, producable by a method according to

the 17AacordiBataspect shive afventionenhictepaiypeystite tids afransgenic non-
niRgreasRttaiviaiaR, seupaelia e Peaide RgdUARRIS InuR-60)

which is not so modlfiged. Preferably, the sialylation Is greater than 2.9 mol
Ciafe/utikl 641 of produced 10 polypeptide, preferably about 3.5 mol of

sialic acid / mol of produced polypeptide. Further particular and preferred

aspects of the present inyention.are set out in the accompanyjn .

e S oA e T SRR ooty i
whiely apeptomising wathifaatinesslofithpridepaelde pradtapbly ascapiopriatspressed
P ERMBITAL 0B (ORI ShesF AURICH el AR 08 HIASpATerabiy

_The practice of the present invention will employ, unless othérwis )
m%%&@dﬁ)f expressed protein by the cell is increased or enhanced; compared to a cell in

which expression of the polypeptide is not so modulated.

According to a 17" aspect of the present invention, we provide use of a method as
set out, a cell as set out, a cell line as set out, a cell culture as set out or a transgenic non-
human animal as set out, for the production of a protein, preferably a heterologous protein,
more preferably from an exogenously introduced sequence, most preferably a recombinant

protein.

We provide, according to an 18" aspect of the present invention, a method of
producing a recombinant protein, the method comprising providing a cell as set out,
transfecting the cell with an expression vector capable of expressing the recombinant

protein, and causing expression of the recombinant protein in the cell.
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conventional techniques of chemistry, molecular biology, microbiology,
recombinant DNA and immunology, which are within the capabilities of a
person of ordinary skill in the art. Such techniques are explained in the
literature. See, for example, J. Sambrook, E. F. Fritsch, and T. Maniatis,
1989, Molecular Cloning: A LaboratoryR/IanuaI, Second 20 Edition, Books
1-3, Cold Spring Harhor Laboratory Press; Ausubel, F. M. et al. (1995 and
perioMiEcs B%?ﬂénltg; CHRTENR PRSBES N MY BRERIYC acdypeptide

commstid gl BEF XIBYdEnS oM, MNENVi YeOskgiNnt9 hBviR@S EQ Orakree, andl A.
Kahn, 1996, DNA Isolation ,and Sequencing: Essential Techpi )
PO e T AT e O e POy ra PN, ora
frigyheid) ZationloPuin oiptem boddPraetive ti@x¢ofd University Press; M. 25 J.
Gait (Editor), 1984, Oligonucleotide Synthesis: A Practical Approach, Irl
Press; D. M. J. Lilley and J. E. Dahlberg, 1992, Methods_of Enzymology:

DNA &t tfte $BFE R ISR RN IO Y DRI ARIYRROUIONES gds
retombmAMOiegyird aastepiciBietss;iksifgoAntibosicsrodutationaiorynMasdial

. Portable Protogol NQ« | by Edward.Harlow, David 8 Lane, Ed,Harlow
SO R AR50 Lol PRCCL: TGk BTyt thereased
sigipkibodiemmparrebtsratpeyyhimtidaliyg dadablizrfovy( E ditd iy hidviginoase modified.

(Editor) (1988, Cold Spring Harbor Laboratory Press, ISBN

0-87969-314-2) 1855,gLa,rs-Inge Larsson "lmmunocytochemistry: Theé)ry

uced

and PrteraRly dhseiBldatiqnds SeusTRan 2 HBekaioadds @ Qf pro
pddyB4pBI60F R Erabdniaousimeb(ed)sizliomtid dchenitplddiotapdsy M el

in the series: "Methods in Molecular Biology", Humana Press, Totowa,
New Jersey, 1998, ISBN 0-89603-493-3, Handbook of Drug Screening,
edited WhRAEIGEHRISBExfearad Prepifait Beratianetioppg ety in the

ac\é&%dﬂﬁnyﬂd@ie@md mdﬁl@ﬁé&?ﬁ‘@aﬁﬁ@@?ﬁt#@%ﬂﬁg &ngmg;?fs may
Recipes, Re nts, an ther Reference Tools for Use at the Bench, .
Do AT KA RS Qh e S e 3505 TR Hfbgpmoinations
othabibrai diysel SPNHY £068u680H3: alathkhe Merck Manual of Diagnosis

and Therapy (17th Edition, Beers, M. H., and Berkow, R, Eds, ISBN:

0911910107, John Wiley & Sons). Each of these general texts is herein
incorpBraRErrtieretéhe mtesBRIEEHESER PRI o eshethergisrmdigaed,

cohRenpiase iédhvRLe B Millhd Besehibleculdrtbi o BY, Wayrobie ks plecoMBinant
Dwi&hand immunology, which are within the capabilities of a person of ordinary skill in
the art. Such techniques are explained in the literature. See, for example, J. Sambrook, E.
F. Fritsch, and T. Maniatis, 1989, Molecular Cloning: A Laboratory Manual, Second
Edition, Books 1-3, Cold Spring Harbor Laboratory Press; Ausubel, F. M. et al. (1995 and
periodic supplements; Current Protocols in Molecular Biology, ch. 9, 13, and 16, John
Wiley & Sons, New York, N.Y.); B. Roe, J. Crabtree, and A. Kahn, 1996, DNA Isolation
and Sequencing: Essential Techniques, John Wiley & Sons; J. M. Polak and James O’D.
McGee, 1990, In Situ Hybridization: Principles and Practice; Oxford University Press; M.
J. Gait (Editor), 1984, Oligonucleotide Synthesis: A Practical Approach, Irl Press; D. M. J.
Lilley and J. E. Dahlberg, 1992, Methods of Enzymology: DNA Structure Part A: Synthesis
and Physical Analysis of DNA Methods in Enzymology, Academic Press; Using
Antibodies : A Laboratory Manual : Portable Protocol NO. I by Edward Harlow, David
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reference to preferred embodiments thereof as illustrated in the
accompanying drawings, in which: Figure 1 are graphs showing
over-expression of FADD Dominant Negative and FAIM and suppression
of Requiem and PDCD6 expression, in cells transfected with 20 relevant
constructs. Figures 2A, 2B, 2C and 2D &re graphs showing the growth
kinetics of CHO IEN-y cells o,ver-exaressing FAIM. Figure 2A shows

Langpkd darleensigdte (gt apRyatr Y Brefoh B drEEpo-544-7);

Aflgbsityyersusbingoly guseudCos oV atlabil (R MeysUD die L dnig Urdizds) (1988,
OWS.apoptotic cells versus tim I iability is

O R S e S b T 2 M T grsson

“Ioetisndigiord @@y duelieosigaifitBriaedlicid P epopiotiBect R gFagukdorida, 1988,

ISBN 0R4IIHYER3A 3 %%ﬂ%@@rem%53!29%99%%&@%%%& the

of CHO IFN-y cells over-expressing FADD dominant negative. Figure

segiesivdMAtiods de M psiar Rirlemi) VarsaaaibiessribriravaBNo N stal €% ISBN
0-49561YSrSUS L6 SH BB r3E StreMisn Y aRilkY ¥eRUS irehRBIEMR,

shows ap tic cells versus time, Loss qQf cell culture 5 viabhility is
PR, LR DD Do AR Do R d N ge7-0562-9):
LadpRyfarediio dantkad iRUsifEig Rre@G)sdusd O gignitickniradlictibrion Use at the

a ! Is (Figure 3D). kigures 4A, 4B d are hs
BRI R RS A TR e oBfp XS RIAPRS L aboratory.
ISBYNS268HRNSy Risld beMiwelsatul|siiivgrssis indel heaumiglzshaBtition,
BSheWs totakaalbdansity versusIimR, Higyw ¢ shews Walklity Yersystimeor

Figure 4D shows apoptotic cells versus time. Loss of cell culture viability is
thergrfReityTedb BEEF WHRFPPBRISE By Sef5HTRSSed compared to control
cells (Figure 4C) due to significant reduction in apoptotic cells (Figure

BARY: HlAWes NUPTREFAND R are graphs showing the growth kinetics
T&Cﬁomﬂﬂ:ﬁ‘wﬂl‘mm- iem suppression. Figure 5A shows viable
cell density (cells/ml) versus time, Figure 5B shows total cell density

VersupHipRysEig iiecatosnRWSH K aBIlYL U B M, WIGWERBhENOWSly, with
poptotic cells ve({sus time. Loss of c$ll lelture vigbil [

| ity is ) .
reference to preferred embodiments thereof as illustrated in tﬁ/e accompanying drawings,

in which:

Figure 1 are graphs showing over-expression of FADD Dominant Negative and
FAIM and suppression of Requiem and PDCD6 expression, in cells transfected with

relevant constructs.

Figures 2A, 2B, 2C and 2D are graphs showing the growth kinetics of CHO IFN-y
cells over-expressing FAIM. Figure 2A shows viable cell density (cells/ml) versus time,
Figure 2B shows total cell density versus time, Figure 2C shows viability versus time,
Figure 2D shows apoptotic cells versus time. Loss of cell culture viability is significantly
reduced with FAIM over-expression compared to control cells (Figure 2C) due to

significant reduction in apoptotic cells (Figure 2D).
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significantly reduced when Requiem is suppressed compared to control
cells (Figure 5C) due to significant reduction in apoptotic cells (Figure
5D). 20 Figures 6A, 6B, 6C, 6D and 6E are graphs showing the activity of
Caspases 2, 3, 8 and 9 in CHO cell culture. Figure 6A shows caspase
activity in cells transfected with a contrdl, Figure 6B shows caspase
activit Ify in cells over-expressing FAIM, Figure 6C shows caspase activi

in celfdeVes SaprEssihpRAPIDAORRIRF NRGREVEE gD &85 e&ﬁ%ﬁfsCﬁ/O IFN-y
c&ﬁwfé;gg‘évﬂ?ﬁgim\mmﬁ%%@gﬁmofﬁ%g BA, slﬁwgi@afb@lw&ensny
e aclivi C Su S eguiem ene.lar
(T DB N LB A PR AT [ i G g ghows
visbippyess sandioe dEigyre dEpslsessaqioptytinoelbwesdOtimig res 6AcdBoulture
Viﬁ? TS ﬁ%@% %ﬁg@?&@@&i"w&' %f&ﬂﬁﬁi‘o%%gn%feor Faé‘é‘i??t% n

y ce ure hows interferon- y activity in Cells over-expressing
compaved raoisretrpBosie Ws grterdérbaug teesiginyfipaoeiedoobeeiprpasiagc cells
(Pf@pelggpmlnant Negative, Figure 7C shows interferon-y activity in cells

with suppression of PDCDG6, Figure 7D 5 shows interferon-y activity in
cells with suppression of REQUIEM. Significant improvement of interferon
gamrﬁbgyfebd@blepétﬁ 300%can pedchibvedhthtibeiglfogdnkitetigetifigHO IFN-y

re 8A show V|abl densm le
e e RS LR it s time.
Flgueeréﬂmsbemtptﬁl f@fdl ldanslrtymwﬁt@ms, Fiaes preskonesd atalipeversus time,
FigUf agFshi %&BP&%&EK@%&PEH{@) 1 5QWEER éh&%@%%‘?ﬂ%ﬁ%"m gnificantly

ensities of stable CHO IFN-y clones with either Reﬁ(ﬂlwem orP

reéuﬁﬁré@hﬁaﬁa%bsmrsm&ﬂwav&fbs@p‘feg%ﬁ dbigaiRHCoutns s,

signgficenDAe@inaws inteptgron gamma@igelda ). stable CHO IFN-y clones with
either 15 Requiem or PDCD6 suppression or FADD DN* or FAIM*

overexpression in fed-batch cultures. (Data presented are the averages

of tw&igupticate eRpéfiraehtd) RiguregB shovisdriberaroviiykinetiasyédE Of [FN-y
c&fé@ﬁh%&g)l@h! A Q&?oW'%&%%’A@EW%Bfe RRFRG SHPREERIIN Prsus

FADD DN* or FAIM* overexpression in fed-batch
time, Figure 5B shows total cell density versus time, Figure 5C shows viability versus

time, Figure 5D shows apoptotic cells versus time. Loss of cell culture viability is
significantly reduced when Requiem is suppressed compared to control cells (Figure 5C)

due to significant reduction in apoptotic cells (Figure 5D).

Figures 6A, 6B, 6C, 6D and 6E are graphs showing the activity of Caspases 2, 3,
8 and 9 in CHO cell culture. Figure 6A shows caspase activity in cells transfected with a
control, Figure 6B shows caspase activity in cells over-expressing FAIM, Figure 6C
shows caspase activity in cells over-expressing FADD Dominant Negative, Figure 6D
shows caspase activity in cells with suppression of PDCD6, Figure 6E shows caspase
activity in cells with suppression of Requiem. Gene targeting FAIM, FADD Dominant
Negative, PDCD6 or REQUIEM is able to either suppress and/or delay caspases activity

in culture.
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cultures. 20 Figure 10 shows sialylation of recombinant IFN-y in stable

CHO IFN-y clones with either Requiem or PDCD6 suppression or FADD

DN* or FAIM* over-expression during mid-exponential, stationary and

death phase of fed-batch cultures. 11 SEQUENCE LIST SEQ ID NO: 1is

the sequence of amino acid sequence bic. griseus FAIM. SEQ ID NO: 2

is the amino acid sequence of C. griseus FADD. SEQ ID NO: 3 is the

aminb 1@ déquehdS ane Thise s phrhevaiedr RN pehils fniensected
CROABRAMENES BibkreT ArgRMG REAYISHN-DEEVIE NQeRdS TBR SyslRisACIA M,

sequence of C. griseus FAIM. SEQ ID NO: 6 is the nucleic acid sequence .
Flgf%.@?iglémspﬂ%r&rsmaﬂﬁ% i qelihavsticrnecatedeiiehBongpent Negative,

Figtigens BawPRt& A M@y fysdhel RuUslaiGasi-ssaHTreel$s, Hisaes D
Requiem, SEQ ID NO: 9 is the amino acid sequence of C. griseus FADD

shedtminL ARV iy B ey Misupprrs e L &ER UM seriticat .
ingisess dn Do amidantanagativeldS BRupRoNODL kis Hicashrvenear&igh. gene
riseus FADD dominant negative 5-PCR primer.SEQ ID NO: 12 is the
tag%e&ﬁ]gr?@é)@? . griseus FADD dominant negative 3'-PCR primer. SEQ ID
NO: 13 is the sequence of C. griseus PDCD6 suppression vector insert 5'.

SEQ @M@syshwp%iﬁ@&%ﬂ%géiﬁe%isaaﬁf@ﬁ@WJ?meﬁamﬁﬁ%@r
insert 3. SEQ ID NO: 15 is the 15 se%glnce of C. griseus Requiem

Reqippre ssibRBE s IRERSN SEO IPNRD 9Bl HNE Qerjgwpressyrnan fed-batch

culfiseH SRS PieterIbiP RFE SRAN MASIRIINEeH dipHEate HRp¥Ahdiftds the
sequence of C. griseus FAIM 5' PCR primer. SEQ ID NO: 18 is the
sequence of C. griseus FAIM 3' PCR primer. SEQ ID NO: 19 is the
sequéiga o8 BEshgriseustia@t &BTRs pristeb] SEIGO DFNEY: cdoniss thigh either

Ri@%&%”&%&)@éﬁ? SRR 485 HR BFimHNﬁ%QeLQﬁP%s?o% ' RQ-batch

uence of C. griseus PDCD6 5' PCR primer. SEQ ID NO: 22 is the
cudiefence of C. griseus PDCD6 3' PCR primer. SEQ ID NO: 23 is the
sequence of C. griseus PDCD6 3'-RACE primer. SEQ ID NO: 24 is the

sequence o%%. riseu uiem 5' PCQ rimer. iﬁg@#@%@ g‘g isthe. .
oo R e B S Ry h either
R egjemnoePdi@) @ sigeprssRieq wie FAPDIR ROE @riizdiM* overexpression in fed-batch

cultures. (Data presented are the averages of two duplicate experiments)

Figure 9B shows interferon gamma yields of stable CHO IFN-y clones with either
Requiem or PDCD6 suppression or FADD DN* or FAIM* overexpression in fed-batch

cultures.

Figure 10 shows sialylation of recombinant [FN-y in stable CHO IFN-y clones with
either Requiem or PDCDG6 suppression or FADD DN* or FAIM* over-expression during

mid-exponential, stationary and death phase of fed-batch cultures.
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25 SEQ ID NO: 27 is the sequence of C. griseus FAIM Quantitative Real
Time PCR primer 5'. SEQ ID NO: 28 is the sequence of C. griseus FAIM
Quantitative Real Time PCR primer 3. SEQ ID NO: 29 is the sequence of
C. griseus FADD Quantitative Real 12 Time PCR primer 5'. SEQ ID NO:
30 is the sequence of C. griseus FADD buantitative Real Time PCR
primer 3'. SEQ ID NO: 31 is the sequence of C. griseus PDCD6
Quantitative Real Time PCR primer 5. SEQ ID NO: 32 is the sequence of

SEQUENH EISTHCD6 Quantitative Real Time PCR primer 3'. SEQ ID NO: 33
is the sequence of C. 5 griseus Requiem Quantitative Real Time PCR

primer. 5’ D NO; 34 is the sequence aof C. griseus Requiem

a1 RO AR S s 8 Y et A SEQ
IO 3NActthiQhantitativeckieslqiiime BCR grisees 5’ABDBPQSEND:196:i8 th¢he amino

3 ol f3Acin. Pripibie RENBme PR pmes i fC
acl_\l(%;: 7?35%%h£efaﬁ(u %e%gég(? seq%ience 0 pliaasmitliE é%g[a)ell\lA%blg(grl:)%iEA I\/Ig.ngQEOQC
gnipeup(RRITIB is the nucleic acid sequence of plasmid pcDNA3.1(+) FADD

DN. SEQ ID NO: 39 is the nucleic acid sequence of plasmid

PSURER.neq. PDCDG6 sIRNA..SEQ. ID NO: 40 js the. nucleic aci L
P T T o B R D fu R Hre QoK PR D GEQHR NO: 6
theompositionksdgsarised he g ivray EARARI\SERPIOYNENY/ on thonuriere afidhequence

ofi@Hq%%‘éi%%ﬂ@M’& %@@W@%@%Mei&%&?&%ﬁ& B’Fégﬁl%' Q%uiem.

ESE HAMSTER SEQUENCES The disclosure provides génerally f
certain nucleic acids, polypeptides, as well as fragments, homologues,
variasis@nd Neyivativiés thelieod o geduenchitasesiamstEn DIyidetilutsnt negative.

i ich aye capable of modulatin optosis.i Is. 20 In )
S B S et e A L R AR Sty gogotive. sEQ
I%@ibmmywmewfd% gcimmqimmesta@%t\@ﬁw% primer.SEQ ID
NOCHENGR Ligfags. bt é‘%’%%s%ﬁ@‘ﬂ%ﬁ%%&éﬁv@fﬁ%fgﬁﬂ%. SEQ ID

fragments, homologues. Particularly preferred uses include the
NRroifie 4 Acor et Op Srtrrirany FEMid QR sUMPERREIRSY (SGEN/ 18IS SfoPEQ ID NO: 14
is RNSRERARIOPET oSS HDEDH GigRsedviabiitorintrease B 2B ¢RORCIY! Kis the
e P D R S R A e RSB TERE 16 s the

sequence of C. griseus Requiem suppression vector insert 3’.

SEQ ID NO: 17 is the sequence of C. griseus FAIM 5’ PCR primer. SEQ ID NO:
18 is the sequence of C. griseus FAIM 3° PCR primer. SEQ ID NO: 19 is the sequence of
C. griseus FADD 5° PCR primer. SEQ ID NO: 20 is the sequence of C. griseus FADD 3’
PCR primer. SEQ ID NO: 21 is the sequence of C. griseus PDCD6 5° PCR primer. SEQ
ID NO: 22 is the sequence of C. griseus PDCD6 3° PCR primer. SEQ ID NO: 23 is the
sequence of C. griseus PDCD6 3’-RACE primer. SEQ ID NO: 24 is the sequence of C.
griseus Requiem 5° PCR primer. SEQ ID NO: 25 is the sequence of C. griseus Requiem 3’
PCR primer. SEQ ID NO: 26 is the sequence of C. griseus Requiem 3’-RACE primer.

SEQ ID NO: 27 is the sequence of C. griseus FAIM Quantitative Real Time PCR
primer 5°. SEQ ID NO: 28 is the sequence of C. griseus FAIM Quantitative Real Time
PCR primer 3°. SEQ ID NO: 29 is the sequence of C. griseus FADD Quantitative Real
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13 glycosylation, preferably sialylation, of such proteins. Such modified
cells and derivatives of these (such as colonies, clones, cell lines, etc) are
described in further detail below, and may be used as apoptosis resistant
cells for the production of recombinant proteins. CGFAIM, CGFADD,
CGPDCD6 AND CGREQUIEM POLYPEPTIDES 5 It will be understood
that polypeptide sequences disclosed here are not limited to_the particular
T@%ﬁﬂ%ﬁ%@gfg@f orthR %@Qqa@ﬁwﬁéﬁﬂa?l&efpi&ngﬁﬁﬂﬁ&ék?ﬁf uantitative
Ré&gqUaRCPS Ropitiatieed froRQCHE Ay, 300is Al Re QeMBXID @ ageléen.s PDCD6
cgRequie ein also inclyd logoys.sequences obtained .
O LR e B R e i e R i Gegens
PRoModthenspavie Rexldlvad AR oridemti SEXNONGT; piavithedeqOethatof C.

2RENNANG RMSISLANG QL REPRINYISR RENHGSOf ANEOEARDhe sequence

C&PDC and/or cgRequiem, as the case may be. This disclosure

ofthe EEToFUSIRRBHTPASSENERTNAR cRO IR S (& iiaer i athiéd BP ]NE: dmindhe

scdfith&eaEgneen sRidaitRi0Re JeHRNeEerigings; &s well as variants,
homologues or derivatives of the amino acid sequences encoded by the

nucleotide sequences disclosed 15 here. Such sequences are generally
referrgldQd A\’ AFHA DP seguecce! a3 “sgiN(Maig@gties Bl "RiogPORPGimer
S " 0r,a ‘cgRequiem sequence”, as.the case . Bl ical
el R e SRS, L e
Nfadt sndoividgicalcidorvgrskagiphmmidgRDdB, P DETBARNOSEQ 1D NO: 39
is ?Mé%c?&s%&?&%%&%d%%ﬁ@ﬁ@%ﬂ@ﬁ% %@&f@é@%a 40 is
0

the biological activity comprises a Etosis inhibiting activity, preferably
thg sagirie 3dRsAVERSE SN ER 2t Rgusitss i AcgFADD

sequences described in this document preferably are capable of inhibiting

apoptgsis, specifically capable of down-regulating caspase activity in the
oot S O A N RIS MY M e or
merhirihethotisntes gy s Segiirnsedgsithen transfected into a cell are

capable of inhibiting apoptosis by at least 10%, 14 preferably 20%, more
Dgreferab‘ﬁ 3%%jp49% 50%, 60%, 70%, 80%, 90% or more, compared to a
n so transfected with the relevant cgFAIM
sequence.
CHINESE HAMSTER SEQUENCES

The disclosure provides generally for certain nucleic acids, polypeptides, as well as
fragments, homologues, variants and derivatives thereof from the Chinese hamster,

Cricetulus griseus, which are capable of modulating apoptosis in cells.

In particular, we provide for Cricetulus griseus FADD, FAIM, PDCD6 and
Requiem polypeptide and nucleic acid sequences as set out in the Sequence Listings. In

addition we provide for the use of such genes, fragments, homologues.

Particularly preferred uses include the modification of cells, particularly Chinese
Hamster Ovary cells, for enhanced properties, such as increased viability, increased

capacity to express proteins (particularly recombinant proteins) and increased
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In the case of cgFADD, cgPDCD6 and cgRequiem, the biological activity

preferably comprises apoptosis stimulating activity, preferably assayed by

up-regulation of 5 caspase activity. Thus, the cgFADD, cgPDCD6 and

cgRequiem sequences described in this document preferably are capable

of up-stimulating apoptosis, specificall)}%apable of up-regulating caspase

activity in the context of a cell. In highly preferred embodiments, when = |
elycenyfaticns g SRIPrMERGIO R ShEpspieTRy PBTCdHirtsR bt erivatives
of3BaseRaes yhoiotirsitaies t0 lmeslkbayeacapaddabetilin ffithutatitg] below, and

apoptosis by at least 10%, preferably 20%, more preferably,30%, 40%.
O /088 BSO8R R g

been so transfected with the relevant cgFADD, cgPDCD6 or cgRequiem
cSPAURNGS A D BN AP Blehsd R eRIFIR i PE13GHMAtIBROr repression of

apoptosis by the cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem

sequences is assayed by assaying 15 caspase activity. Thus, the

percdntagkebstimdéationdthee prdgpaptidd sppptaesisdatl ostdditovaranethmited to
O PIRIGISURH RUOOATIAR R PSR 8 PRIEHAGE SUTRNIBObr sequences

repression of caspase activity. Thus, apoptosis activity’ monitoring

obinetrd dipsues dd Masphd AoraR e Xstre mereRaquis DEtkgn, but also include

haRlBFaal i Qidiees IMatHedMRIROHS GalrbE HadkitARCRIAN thelular
biqghemic | 20 activity of C%EﬁAIM, cgFADD, cgPDCD6 and/or

hQuyRagTEmMOBaLEHTS OB ISy eG4 WHtIR R e travreidhefiat provided
thapgrgpiitate @xprassion Lordbivkigicaliettiastiey oiegRa IknawRADIDEcaRtDAD6
in%e%{gt%cols %(Setﬂclneu%gg th% E%<amples, to determine whether apoptosis

e

and/o 1€ € may.og. .
S af andor caspase a@ﬁvﬁy is up- or down-regulated. Caspases are

a large family of cysteine proteases that mediates apoptosis 25 (Nicholson

& Thanbeie1d 98¢ tlderoResh¥ bRy 0o A2 BbikAS PASEOB dsrdfitives of the

initiator . caspase that act the Emst upstream in receptor-mediated

AIOABHS PHIRNSSY ST HOHD ARAUATEH GRS PERE Aoy RASphgmejogues or
dedliredity oo finidireaiiyoinitidtes) thedesatealdtid B tiectivitiestiaf doyrsireadisclosed

RIS H R SRR b e R

99 (¢

sedizenise” mit6eRBXdAGISpaRasE’ oPE R OeEIRE BBt ScieRSAOSH Redasssagy be.
cytochrome c binds to the

Biological Activities
In highly preferred embodiments, the sequences comprise at least one biological

activity of cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem, as the case may be.

Preferably, in the case of cgFAIM, the biological activity comprises apoptosis
inhibiting activity, preferably assayed by down-regulation of caspase activity. Thus, the
cgFADD sequences described in this document preferably are capable of inhibiting

apoptosis, specifically capable of down-regulating caspase activity in the context of a cell.

In highly preferred embodiments, when assayed using such methods, the cgFAIM

sequences when transfected into a cell are capable of inhibiting apoptosis by at least 10%,
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apoptotic protease activating factor, APAF- 1, forming a complex that

activates 5 procaspase-9 (Zou et al 1999 and Hu et al 1999). Active

caspase-9 initiates a protease cascade that also activates caspase-3 and

other downstream caspases. In preferred embodiments, the caspase

activity that is assayed to determine up1-4or down-regulation of apoptosis

activity comprises caspase-8 or caspase-9. Methods for assaying
preéfgs'a@ezﬁ‘%n@%f&smé—aéﬂmﬂfrfy &GP end et SAriey B eppmore,
coappaifically deiseritien has fart @samylesdNichatsbribWhandclhoropEAIMNSquence.

(1997) Caspases: killer proteases. Trends Biochem Sci. 272: 2952-2956

and Thornberry NA and Littlewood Y (1998) Caspases: Enemies within.

ScierlsdlraasaafxaBABIA wg IPTHR0 prst seBledseerauthin iedogiial aetimiby
proRMBEH dngHTaY & & 3GHHIN:iHY: RreferederehedimentedOVEYeEgulation of

the "Caspase Assay Protocol" set out below is 15 employed to assay . )
CaéB%ifa%‘?él‘éﬁé(na}‘B}Scﬁ?p%Efe@Qetﬁ%{’P%%&Q&%@%&W@P&W&ﬂn@%ﬁé‘bed n

thaciiviiyhean pe fassslyeaeddnapitizing dusrogenith gupstaigs, spadfiicafdr capable of

diﬁer?rg caspases imm biliz%d in the wells. Application of cell lysates
up-regulatin {.‘hS ase activity 1n the context ot,a cell.
co amln& active caspase to the wells will cleave the substrate and

release a fluorescent product that 20 can be detected using standard

fluorgaagpRR PrRIR eadaibRBRHiIGaINL B LRRAIBIEASRASR ARSAY, IBIESFADD,
CgS\l%:atalof%jue number K2033-1, BD Biosciences Clontech, Palo Alto

DGR UERs USSR dRfBIRIER gy S0 fiHgee §BPRI Rt
stipeyitideg fdpapargsregagiizad Oy fpedfeadpecive aciiegiadcaspais, 1008 50%,
ptides ate covalently linked to the fluorogenijc dye 7-amino-4-meth .
O SR o Bt B A S M S win
thggelamanivelAUNDoegRPANE @migB ¢auitio speesneange Q...-460nm). This
makes it possible to correlate an increase in fluorescence intensity at
ty of the respective caspase in 16 the test

460n ith.an increase in activi
o e Mo AT S ARG G! APoplosks By the
cOPRMD:AMO il RARE say forcpRspaterdsagliviteusest R HIbAMG ging

{5 R AR SR AT v

es are pellete gation
argel hidyresdepe darbpdimerts fpdhs read as percentage stimulation or repression of

caspase activity.

Thus, apoptosis activity monitoring methods such as caspase activity measurement
assays using colorimetric or fluorometric methods can be used to ascertain the biochemical
activity of cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem. Such methods may be
carried out in cells transfected with appropriate expression constructs, such as by means
known in the art, or using protocols set out in the Examples, to determine whether

apoptosis is affected and/or caspase activity is up- or down-regulated.

Caspases are a large family of cysteine proteases that mediates apoptosis
(Nicholson & Thornberry 1997; Thornberry & Littlewood 1998). Caspase-8 is an initiator
caspase that act the most upstream in receptor-mediated apoptotic pathway. Upon

activation of cell-surface receptors, caspase-8 directly or indirectly initiates the proteolytic
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5 buffer (BD Biosciences Clontech) and incubated on ice for 10 min.
Cellular debris is then removed by centrifugation for 5 min at 4C. 50L of
2X reaction buffer/DTT mix is then added to each well of the 96-well plate
that will be used. The plate is preincubated at 37C for 5 min. 50L of the
appropriate cell lysate(s) is then added!fo the wells and incubated at 37C
for.2 hour. A fluorescence plate reader is then used to measure the
ACKHHENP b ANAET AT &Rt AR RIS L SRR Brins 16 St 266t 06 and
CEhrapasy pcthdpyds-definaoh asqdie atsblutepetissieasph4oQniotdiaged via the
mﬁa*%%'r?d%‘;‘%%“be”ﬁxcé'ot&r‘ﬁ?o”&%h&% olute anigsion &t 400AM AN & 1inds to the
reference sample. he reference samp‘fg IS a samp"ie coNette attime
apefaren peorarss. Caspase factivith BAdells firemnsfe etedmyitbxah) Fddd v ates
pEJEBRDLORRET AR FORATUNY SR EAIONeI AR orease

compared with cells transfected with null-vectors (or untransfected) to
cagetderinbaipe JsencEnt£gePRsewHIBH abSpHosIaTE HMEASR3EEST repressed

as the case may be. [End of "Caspase Assay Protocol"] In preferred

embc}%‘@%%‘etseévé‘eﬂo%s%%‘?dx %'@stg%ha@%%oggs {hecaba '}’é%g}%emine up- or

sequences When tansfected into & call are capanie of Ao Ing the
deypregsiot of cosparesis Aot vbs pawgidieschetisby at lensndd s,

preferably 20%, more preferably 30%, 40% 50%, 60%, 70%, 80%, 90%

or mqre, compared to a cell which has not been so transfected with the

relevai BgE ?éﬁﬂé‘ﬁ&é‘??ﬁ%ﬁr&rﬂ?%?é?@?ﬁ&@&%%ﬂirﬁ@rﬁ&?Wﬁé‘iﬁthe art, and
araspayiitalsini suitie drietfodsx ihg leg NAIDEls 0230y RRC Do atd ey Requieny)
cigasensespbenransiecien e p.sel arg FPRRIS Al SUMUIANANNS, NA and

expression of caspase-8, or caspase-9, or both by at least 10%,

Ligleteoatly (19%0%asnores pafumatsyvain, 40060081 8098- 706, 80Y%T the
profR QI iﬁ%ogfi%m ﬂa%%e‘ﬂ@éﬁﬁ&és%%&&%@&%% fected with

the relevant cgFADD, cgPDCD6 or cgRequiem sequence. Other assays
that detect apoptosis related events such as membrane changes, DNA 5
fragnie piatiemedruahbthitmbiasHemicad h albdrkg afcapapipBivanldlsa bet below is

etSRYRGRGPLa Pl 3AAERN 1s i 2P (escribed.

Caspase Assay Protocol

Caspase activity can be assayed by utilizing fluorogenic substrates specific for
different caspases immobilized in the wells. Application of cell lysates containing the
active caspase to the wells will cleave the substrate and release a fluorescent product that

can be detected using standard fluorescence plate reader.

Specifically, BD ApoAlert™ Caspase assay plates (catalogue number K2033-1,
BD Biosciences Clontech, Palo Alto, California, USA) uses different caspase substrates
composed of short peptides that are recognized by their respective activated caspases. The
peptides are covalently linked to the fluorogenic dye 7-amino-4-methyl coumarin (AMC).
Peptide bound AMC emits in the UV range (Amax=380nm) while unbound AMC emits in
the green range (Amax=460nm). This makes it possible to correlate an increase in

fluorescence intensity at 460nm with an increase in activity of the respective caspase in
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Homologues The polypeptides disclosed include homologous sequences

obtained from any source, for example related viral/bacterial proteins,

cellular homologues and synthetic 10 peptides, as well as variants or

derivatives thereof. Thus polypeptides also include those encoding

homologues of cgFAIM, cgFADD, chle:D6 and/or cgRequiem from other

species including animals such as mammals (e.g. mice, rats or rabbits), in )
the &rtictiain Fo Rt S iHecasrtEs sicthd rdiemtibaimisrt, '3 Ko IRyoddC while
arSeRue fcecas o nghiersut SstBReMmmiLge @Rt acid sequence

which is at least 60, 65, 70, 75, 80, 85, 86, 87, 88, 89 or 90% identical,

preferably at least 91, 92, 93, 94, 95, 96, 97, 98 or 99% identical at the

amin&auideldvalseve feitdespassnagreleruineddDsp Ghlery, dtaspaserasey plate,
cANRMACIASH W CREIRWV 69E%g&%ﬁ@%ﬁ&ﬂ%&@%ﬁiﬁm’@&mﬁsis

case ma%,be, for example as shown In the sequence listing herein. In the

e ERPOPARS BRRSheR ST HARD 19G BRA Ssbrgd BT @ik s BT ehfds is then
re@ld A¢0iBY asiti SaguRRcR Ve ist 4t(R3DUL 50 20X 282 3dnA oA DAL Afix is then

70,.75, 8Q, 85,.86, 97, 88, r 90% identical, preferab)y at least 91, 92, o
o303t VR B R G B ) B S o Sty o 37'C
fooﬁgnht IM 5 t12bapBiiierct00y prefsyabiii200]dsdAo 400vee ] BOGdmindated at
3R orvgl.ﬁlomié?ﬁ%?gs%en%fec a!lzt'g‘lrlgla’declqls:'ﬁl[e) DugcgﬁoD%DaG %re]gé%ramount of AMC

cgRequiem. For exampel'e, a'sequence may have the Stated sequence
rejdesedtyHyctigEaDD IPveferdisyssomptiditpa)sequence as shown in SEQ

ID NO: 1), cgFAIM (preferably comprising a sequence as shown in SEQ

ID NQ; 2), cgPDCD6 (preferably comprjsing a.sequence as shown in
SEQ TS RIEE 3507 B AR T AR S Srithg & GOt Agple aftr
sublnawtivin fEMQHD AN}, ciBisAlih aughhamid] e gyfean @l senyd € Orisidefadnce

saflT0s S Simlach (6 ATIRC ARifIRSidugs having simiar chemical
pr%pertleﬁmﬁctlons ,In fhe context of the present document it is
preferred to express homology in terms of sequence identity. In highly

preferegarnbadime bfcclfersRaRRRGEVEGNHY A S I tIPVED® 4he/ or
gg{niret of the 5]en§th the rele\éant sequence, i.e., over the entire Lenl%l]'h
C r null-vectors

NGRS CE B Y e e 1B SN e ceted Wit

(or untransfected) to determine the percentage by which apoptosis is stimulated or

repressed as the case may be.
[End of “Caspase Assay Protocol”]

In preferred embodiments, when assayed using such methods, the cgFAIM
sequences when transfected into a cell are capable of inhibiting the expression of caspase-
8, or caspase-9, or both by at least 10%, preferably 20%, more preferably 30%, 40% 50%,
60%, 70%, 80%, 90% or more, compared to a cell which has not been so transfected with

the relevant cgFAIM sequence.

In highly preferred embodiments, when assayed using such methods, the cgFADD,
cgPDCD6 and cgRequiem sequences when transfected into a cell are capable of

stimulating the expression of caspase-8, or caspase-9, or both by at least 10%, preferably
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Homology comparisons can be conducted by eye, or more usually, with

the aid of readily available sequence comparison programs. These

commercially available computer programs can calculate % homology

between two or more sequences. 10 % homology may be calculated over

contiguous sequences, i.e. one sequerlge is aligned with the other

sequence and each amino acid in one sequence directly compared with
2tk WOFRISSFHARYY AfrinG%eiddroth) GenEl setfliéndl? e magidemytazed to a cell
whitlehdhinid ealled @ahstogappedihalighvaitc dypoal) v cpmbnm gapgReuiem
Sea{ilggcrgents are performed only over a relatively short number of residues

&or exXample less than 50 contiguous amino acids). 15 Although this is a

very simple and consistent method, it fails to take into consideration that,

for e’@m&‘ﬁséﬁ‘y@@h%ﬁ&%ﬁé@ﬁ@p@%%%%&ﬁ%ﬁ%%@ﬁ%’rﬁ&%ﬂ?ﬁ?&@ﬁ@n@%s, DNA
deletion will cause the fgﬂow;n% amino acid residues to be put out of

fragmapiinn aREORstie AAES QG PRI IEAN A Protietbgystead of,
onithaddaiglobaltatigemendéscestormed. Consequently, most sequence

comparison methods are designed to produce 20 optimal alignments that

take iHtwodvsideration possible insertions and deletions without

penalising unduly the overall homology score. This is achieved by

insertimg pgdReptidtial SaaseNER1aligMAABIJSHY J&MRALEVSRAARA from any

homology. However, these more complex methods assign "gap penalties” .
SHY L L GATARLT 5 %‘SF’SVWVW&%?@%&W%%H U hRETREReh B Hietic
pdpieidicak analhasacidsn@a sederenaes adigremefit TAGsyidhyasfedegalps mslude those

assible - reflecting higher. relat be he two ¢ ared

e B e B, SR R R g gt
spgeiscosiyd me anypidlsl By cls el taamonkrtiega matstivaly diigiboidst forpdrgicular
rof¥istence of a gap and a smaller penalty for each subsequent residue in

the gap. This is the most commonly used gap scoring 19 system. High

gap penalties will of course produce optimised alignments with fewer

gapsinMest@ligrnoé i ppogramdoaliowriha am@epaliiesdadnecnodisiadlogue is

ta e‘??"\?g‘{%& hisgreferedq wsgdne %QEE%H'ES"%'ﬁ‘%%t"%ﬁegs‘ﬁid‘,97§“§6‘, S8 86.87. 88,
software for sequence comparisons. For example when’using the

8YrOHsifeBetitaltale fdmBAbuRS 4adl §5pPeRBinr RIS idamitienl at
thBGI B AENRER IS v L2 AL A 0RP BRAATRr RRSD S36eR6IRD, SRlsUBHCMALo acids
Wil CEE ATV eoE A R PISCDE Sndlor LR it om. s (e chse sy be. Tor example as
shown in the sequence listing herein. In the context of this document, a homologous
sequence is taken to include an amino acid sequence which is at least 15, 20, 25, 30, 40,
50, 60, 65, 70, 75, 80, 85, 86, 97, 88, 89 or 90% identical, preferably at least 91, 92, 93,
94, 95, 96, 97, 98 or 99% identical at the amino acid level, preferably over at least 15, 25,
35, 50 or 100, preferably 200, 300, 400 or 500 amino acids with the sequence of cgFAIM,
cgFADD, cgPDCD6 and/or cgRequiem. For example, a sequence may have the stated
sequence identity to cgFADD (preferably comprising a sequence as shown in SEQ ID NO:
1), cgFAIM (preferably comprising a sequence as shown in SEQ ID NO: 2), cgPDCD6
(preferably comprising a sequence as shown in SEQ ID NO: 3) or cgRequiem (preferably

comprising a sequence as shown in SEQ ID NO: 4).
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optimal alignment, taking into consideration gap penalties. A suitable

computer program for carrying out such an alignment is the GCG

Wisconsin Bestfit package (University of Wisconsin, U.S.A.; Devereux et

al., 1984, Nucleic Acids Research 12:387). Examples of 10 other software

than can perform sequence comparisoh% include, but are not limited to,

the BLAST package (see Ausubel et al., 1999 ibid - Chapter 18), FASTA |

(Atscﬁdﬂh@va% hametpgy. dREIEIdS wsidass nirtR efBNRoRIS: soHao acid
reSldoespatisoRitanls cBatlic B bAPErandfmAbdhs piia twdaitefor aiflipeand

online searching (see Ausubel et al,, 1999 ibid es 7-58.to 7-60). , .
R R T B S R BT e Wit bighy
priifiat & ¢rohodioggntathbsaneaserednn tiermkofidendeldhee aiginmeantety of the
1cRERFRRS IR/ S RicAllY. ot RRSPHhORANALQIRAIING 18@%1995&881‘1&0& the

INstead, a scaled similarity score matrix is generally used that assigns
rel@id Len e deheNBe comparison based on chemical similarity or

evolutionary distance. An example of such a matrix commonly used is the

BLO%Mgégg[%égggogsefc%lrjll%renggﬂélfcot{ea%ﬁ 20, BOITASO-I;esus!B%l?}]: with the aid of

programs. ISconsin programs generafly use either the public
redéiflauly viddbbssoquetos tomzyinbio beogngpasistire saslenifrsupplizd (sdeblessmputer
pfEAELIR e OeiRlaldbisRiGlR e o LB AR Allic dofault values

for the GCG package, or in the case of other software, the default matrix,

such as BLOSUMG62. Once the software has produced an optimal

alignmentmidisgpassibbe tal callttatbde Yoco2bi hramolegysreesferaltyeYequence is
ahzgglgg ST tfldeeor%ﬂy 'sg_r}leeﬁc%f%gré%ctzi{%%%lllg egc%? 1Sntg 12 ges%q?r%g Ii}trr(]e%tl% fcoméodared with

quence comparison and generates a humerical result. n preferr

the eisesdireditg sageernne isithiathyr idantiys omoieidyaort esmsichhentagityed an
‘iﬁ%g%%ﬂéﬁg aflontage ?éé@y{%&{ﬁﬁgamatﬁ'l@fﬁh&{?'fr%@ﬁ%ﬁﬂe@ BRf over a

used for comparison. Variants and Derivatives 5 The terms "variant" or
relefiralaatert Mestishresithesd i Bl skt kireey s8N BB PRAEIS)-

includes any substitution of, variation of, modification of, replacement of,

de'e“RRh%‘hgﬂ ?Pdlgﬁt?')%”vgﬂlﬁosﬁ‘l% R ROLBL AN ASI OMRY Q. 108510

sequence. Preferably, the resultant amino amdﬂseqhence retains
congissratitinilath fos axampletivitgraciinevigrivsafiesd pair of sequences, one insertion or

deletion will cause the following amino acid residues to be put out of alignment, thus
potentially resulting in a large reduction in % homology when a global alignment is
performed. Consequently, most sequence comparison methods are designed to produce
optimal alignments that take into consideration possible insertions and deletions without
penalising unduly the overall homology score. This is achieved by inserting “gaps” in the

sequence alignment to try to maximise local homology.

However, these more complex methods assign “gap penalties” to each gap that occurs
in the alignment so that, for the same number of identical amino acids, a sequence alignment
with as few gaps as possible - reflecting higher relatedness between the two compared
sequences - will achieve a higher score than one with many gaps. “Affine gap costs” are
typically used that charge a relatively high cost for the existence of a gap and a smaller

penalty for each subsequent residue in the gap. This is the most commonly used gap scoring
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sequence, preferably having at least the same activity as the cgFAIM,

cgFADD, cgPDCD6 10 and cgRequiem polypeptides shown in the

sequence listings. Thus, the key feature of the sequences - namely that

they are capable of modulating one or more apoptotic processes - is

preferably retained. Polypeptides haviri@ the amino acid sequence shown

in the Examples, or fragments or homologues thereof may be mOdIerd for
sysisanirHigh FetpRLisn  Lho 568D REdBca @Bt s RH R MEpsiauy fower gaps.
Mmdlfgmﬁaﬁtqaﬁfgm@elmammg@tpmmemk&gﬂﬁ@d@“@uvﬁgowfem1t is preferred to
us%?%e { elté%lrl]mo Ie% %sz{ri%[ggthon%w ALk, go% maa nceocrogr))f(fajl mgons Ror eXa%nple

sSubs ns provi ¥Reho se uencé
whetainsg g tbaiaisg) %Smm%cﬁtfttwckm@é@blekaqhéncbfaminm pcidlty for
arﬁ#ﬁ%si&*dtk%ﬂﬁe%@é Qciﬁ%rtl}%ébsﬁq&fi‘?& Ry, SGeurring analogues,
for example to increase blood plasma half-life of a therapeutically 20
administered polypeptide. Natural variants of cgFAIM, cgFADD, cgPDCD6

and C@B@ﬂaﬂi@moﬁﬁﬁdikﬁiyﬁﬂ’/aﬂiﬁm@cﬁmﬁﬁ@ﬂmlﬁF@i{t@r@ﬁﬁ’e production of an

(6} %1ma I%Ptlons C SEI’V%(I)VGOI?SLII éc’rtal, 'ig{lons ma ﬁ%es su1 deorO%?l(a 69 rogram for
l:)aCCOI’ elow. Amino &%g e same f(; ﬂ’] Progt

Casecn@dut@uﬂlm anaaitglpr@mr'abh,e 0 Ee WaseentimaSies thieptivirazed lmversigy die
WaltRBUHRAJO - 25.6aCh:0MGT: 3dsALRHAL S NORPRIALF A3 2{ E;QJ,%fpres of

uncharged CST M NQ Polar - charged D E KR AROMATIC H
othebRIBRES ARy FrpIRIEY i SeHYSBER IrePaPaHEPOS ETEIUAS, Mﬁ@@%b@lted to, the

Bmsgnﬂpaf&ﬁggs@mé mﬁ&hsela&zwg mentipped uljena®) pRiypeRtidasAnter al.,
R 0SS AR B ASURIS S 24 81 oo
BLAST and FASTA are available for offline and online searching (see Ausubel et al.,
1999 ibid, pages 7-58 to 7-60). However it is preferred to use the GCG Bestfit program.

Although the final % homology can be measured in terms of identity, the
alignment process itself is typically not based on an all-or-nothing pair comparison.
Instead, a scaled similarity score matrix is generally used that assigns scores to each
pairwise comparison based on chemical similarity or evolutionary distance. An example of
such a matrix commonly used is the BLOSUMG62 matrix - the default matrix for the
BLAST suite of programs. GCG Wisconsin programs generally use either the public
default values or a custom symbol comparison table if supplied (see user manual for
further details). It is preferred to use the public default values for the GCG package, or in
the case of other software, the default matrix, such as BLOSUM®62.

Once the software has produced an optimal alignment, it is possible to calculate %
homology, preferably % sequence identity. The software typically does this as part of the

sequence comparison and generates a numerical result.
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5 Polypeptides also include fragments of the full length sequence of any of

the cgFAIM, cgFADD, cgPDCD6 and cgRequiem polypeptides.

Preferably fragments comprise at least one epitope. Methods of

identifying epitopes are well known in the art. Fragments will typically

comprise at least 6 amino acids, more %ﬁeferably at least 10, 20, 30, 50 or

100 amino acids. 10 Included are fragments comprising, preferably

consistiRts et empoginents, sequepse nijaritysidegtitz hegoleeyer 21,
cotdpl2hedthritD i28djddg @B, 36hedl tBthe3dhtizd 1éypthds, tBe rd8va,séQuence

S4é’f42643b44§ 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
U%60,'81, 82083704, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78,

79, 89,81, 82, 835 84, 85,86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97,

98, 99, 100, 105, 110, 115, 120, 125, 15 130, 135, 140, 145 or 150, or

more_residues from a cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem

amind Hcla &sqUEREBY PYlypeiY éVﬁaﬁ}ﬁ%‘%{g’BFﬂfEec@i‘ﬂW%‘é FRBEyces as
desghhd R&-ant lodResiiisubsptatring Andralielic enehspeiasoviastardplacement of,
dezgﬁgeogf[%?%cﬁﬁggal%fo e fr)rrgr%reeé%'rgin%’ eilcgdsl%’oor 02.93 ﬁl%sgltllfetlo%.sl’referably,

eletions of insertions, Including conserved substitutions. re

theubstitanions]weistibseanetior intentionbstwtinllfohe sammpietinitifferdistunmodified
seﬁﬁ@&é%?p&ﬁ%iﬁ@?Wa%ﬁlg%%?e%ﬁﬁlégl’?ﬂle‘%"(f’vﬁ&%Q%é)égbﬁﬁq"@&%ﬁl%)b%gPDCDé

residues depicted in thé sequence listings are_altered. cgFAIM; ¢ ,
anchgEBeqyicBnerbgRBt S thoay ithidi? fragsisststiagnoldysede Fayidnaire of the
segiehderivativesy nay theyraadepabie cFmbinant hoasiSeHHAWE ¥Bbpilaay pradesses —
. alsg be .5 made by synthetic means using technigues well known to
lsgﬁﬁ?gf?%lé{rg%ﬁgl% ch as solid phase synthesis. The proteins may also be

produced as fusion proteins, for example to aid in extraction and

purifi iﬂgéplg I rotei j '—:“E@ztﬂiﬂﬂ =St
trans?t?rﬁase (C?ng)g Iglé é}f&ékﬁ&@(%@p? %Qilggﬁg%%%fﬁscription%’%r fragments

or gt o)A P dideb Sadse iRt dhastbanddinapnsHiqss
ddgivee ReRsorsplyviinclammgeasitaslidebveeRathefusantREBRID GRENRLIvity of
and the protein sequence af interest to.allow removal of fusion prqtein
S B BTSRRI R ot AP RIS HGR o O g 1020
orpfoteibsofuntereptsadebtioe tRrotedt ath aggalse dbetidiaithe b lwjopirificationy of
thgfu(f\l?lllloﬂ%(ﬁr&ﬁ%quence. Amino acid substitutions may include the use of non-naturally
occurring analogues, for example to increase blood plasma half-life of a therapeutically

administered polypeptide.

Natural variants of cgFAIM, cgFADD, cgPDCD6 and cgRequiem are likely to
comprise conservative amino acid substitutions. Conservative substitutions may be
defined, for example according to the Table below. Amino acids in the same block in the
second column and preferably in the same line in the third column may be substituted for

each other:



10

15

20

from animal cells. The cgFAIM, cgFADD, cgPDCD6 and cgRequiem
polypeptides, variants, 15 homologues, fragments and derivatives
disclosed here may be in a substantially isolated form. It will be
understood that such polypeptides may be mixed with carriers or diluents
which will not mterfere W|th the intend purpose of the protein and still be
D mpn(‘nﬁ and/or
>rmoiﬁg1ma1fragment or derlvatlvG may also be inja
stantially purified fgrm, in which 20 case it will gen%;l{y comprise the
pro ein in a preparationin which more than 90%, e %, 98% ar 99%
of t e protein in the prepReoationiigkapredein. The cgfFAINS, THFADD,
cgHDCD6 and cgReqguiem polypeptides, variants, hp ogues,
Iments and derivatiyes disclosed here may be labelled with a revegling
label. The revealing labhePotay bbaagndsuitable label deh allows the
peptlde etc to be 25 detected. Suitable labels mcllyﬁe radioisotopgs,

e.g antibodies, nnl\mlmlpnhdﬁc andlinkers such as
bio tldes may be used in diagnogtld préc&dures such
as |mmunoassa S to determine the amoun oyme:iﬁampre
Polyd@rﬂﬁﬂ@@r labelled polypeptides may also be used in serological or
cell-mediated immune assays for the 23 detection of immune reactivity to
said p@lypepﬁdﬁdncammhsmrmimumanswﬁimg:atamldardcprdﬁdfagﬁqents of the
%OQ/F%I%%% ula ¢ i;)pol'-l)6 ggRe UI%I’EP df%gp inc anaﬁrag’ments of the
gues ragm rlvatlves isclose eré op
selassibesl sehpuilsothe foqudnecdisintighs phase, for example the surface of an
immunoassay well or dipstick Such labelled and/or immobilised

ponp tides may d into Kits in a suyjtable container al
Y BeR S DAL TUATETENG AN L RSOl o At te

cgiird Mis giayi2, ugEDGDﬁmthogR@jlﬂﬁteptimpqﬁmﬁbBtﬁ%aﬂﬂ;tkfmgments

ol Ren | s.or their. aIIeﬂR/IO{ ANt b immunoassay
C S€'at [east one Qﬁ)ltgg h 1den l m% [Blto €S q € we ﬂOWIl in the art.
rr%unoassay met Are well known In r generally

Fregmepiisevilh)y pralinieqppetyiidpaidé aonmorisiisly anosphoyier tividableassy1 0, 20,

3R @plhodv.AgRINsigaid protein; (b) incubating a biological sample with
said polypeptide under conditions which

(=]

Included are fragments comprising, preferably consisting of, 5, 6, 7, 8, 9, 10, 11,
12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38, 39, 40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74, 75, 76, 77, 78, 79, 80, 81, 82, §3,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 105, 110, 115, 120, 125,
130, 135, 140, 145 or 150, or more residues from a cgFAIM, cgFADD, cgPDCD6 and/or

cgRequiem amino acid sequence.

Polypeptide fragments of the cgFAIM, cgFADD, cgPDCD6 and cgRequiem
proteins and allelic and species variants thereof may contain one or more (e.g. 5, 10, 15, or
20) substitutions, deletions or insertions, including conserved substitutions. Where

substitutions, deletion and/or insertions occur, for example in different species, preferably
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allow for the formation of an antibody-antigen complex; and (c)

determining whether antibody-antigen complex comprising said

polypeptide is formed. 15 The cgFAIM, cgFADD, cgPDCD6 and

cgRequiem polypeptides, variants, homologues, fragments and

derivatives disclosed here may be usedn in vitro or in vivo cell culture

systems to study the role of their corresponding genes and homologues
legf dran P Are i A RicEbA, hdE am@%rﬂﬁﬁ%%ﬁ%ﬁpa‘f%@ethpa?%s?apﬁdlét,mgs are
altéeacated or modified polypeptides may be introduced into a cell to

disrupt the normal functions which occur in 20 the cell. The polypeptides

may be introduced into the cell by in situ expression of the polypeptide

from ekt ByhisiaBADE X 1eRBIoR (cobe gBea et e drtheleiip esseith hermrlpgues,

vaRRHANAY 3080 IRGVEOIERIORIIEIHAKARNIAh AR LXRIRESIQNRENRay also be
polypeptide. The use of appropriate host cells, such as insect cells or

madgvriReHS B e tstM T Provit! P QR st spansyeh as solid
phaecifinaitaits Tagpimiisi ahatians 2begyehsydatio musiom padiemslafoidatianple to aid
. and tyrosine,.seri r threonine phosphorylation) as_may be need .

e AP e ey O LT AP LE A Bl oS
tr@gthasel{ GERr&dyistenrslin (INveh bivedogrand/progmadDticgHRADEtmndlomains)

an%ﬂ@&&lfdl%éi&%’ H?Hlt&(}%sél BURBIRHRMAIR m«lé@gm%ﬁﬁpaeavage site

derivatives disclosed here are 24 expressed may be used’in assay
besysrsmiberdiidentry canaite S0Bskariel IR AR RIENVRH & eiiptreaoval of

fulfiSnfHRAEANS QhdhERPAYPRPAIIGIHE th8 R et MV S @hAL the function of the
CGPDCD6 AND CGRE%UIEM NUCLEIC ACIDS We prov,ld((:aﬁaenerally for

PrRtR BN BieE GTS ARG S PRSP 9 S 2 Rhs Ry RaGRISHIATeR A Scibextracts
fréagetheawdtiifragments, homologues, variants and derivatives thereof.

These nucleic acid sequences preferably encode the polypeptide

sequences disclosed here, and particularly in the sequence listings.

Prefefaplggkitd MoKelitleBiasBRoRpAse eghogweredoADerticgRyamsts,

consist ofr. .0, . o, ) : an .
ol A B Ig O LS PP B e R Whggers or iluents

whielyndtileotitdes fuhichitnbe detanie d bl LEridahid psogeiaems polypeptigleded as
su%isﬁgll 2 4 E‘s%ﬁ%teﬁhR%&%fﬁ/f%%}??&%ﬁ%@?ﬁ@ﬂ%%%%/Or cgRequiem variant,
homologue, fragment or derivative may also be in a substantially purified form, in which
case it will generally comprise the protein in a preparation in which more than 90%, e.g.

95%, 98% or 99% of the protein in the preparation is a protein.

The cgFAIM, cgFADD, cgPDCD6 and cgRequiem polypeptides, variants,
homologues, fragments and derivatives disclosed here may be labelled with a revealing
label. The revealing label may be any suitable label which allows the polypeptide , etc to be
detected. Suitable labels include radioisotopes, e.g. '*’I, enzymes, antibodies, polynucleotides
and linkers such as biotin. Labelled polypeptides may be used in diagnostic procedures such
as immunoassays to determine the amount of a polypeptide in a sample. Polypeptides or

labelled polypeptides may also be used in serological or cell-mediated immune assays for the
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"cgFAIM sequence", "cgPDCD6 sequence" and "cgRequiem sequence”
should be construed accordingly. Preferably, however, such nucleic acids
or polynucleotides 15 comprise any of the sequences set out as SEQ ID
NOs: 5to 16 and SEQ ID Nos: 37, 38, 39 and 40, or a sequence
encoding any of the corresponding pol%eptides, and a fragment,
homologue, variant or derivative of such a nucleic acid. The above terms

daisetianPt BrafarAsRF SHAUIA BectBRER IR RN AnimAs AdduepRIsIsg sgadard
pro®y@if this document, the terms "polynucleotide”, "nucleotide”, and 20

nucleic acid are intended to be synonymous with each other.

"Polynucleotide" generally refers to any polyribonucleotide or

polydedsdiddneeliddntle caMRAN b ecknnodifiaw | yRpigesDraaiasts, homologues,
frABARHRARNR AR BN dTRMYBYSIGRlIgaT RN UEB: ¥ENRY IR IR 5P EISslid

and double-stranded DNA, DNA that Is a mixture of single- and
Phase-sxAmRis dhaliBite iy F@%&‘f&?&%ﬁbl&f?&ﬂrﬁmﬁlg{@c&d&bﬁﬁﬂmw or
inthabigisedxurepepidegieanbd siolble Phistkanded segidhscdiyhifier along with
R D o ST S R iy v
indoetbislsofadutendioregiantbadiasititibe pohiypiidts otitieireliets tor species variants by
in{'ﬂﬁ!ﬁé§§§§9.ded regions comprising RNA or 25 DNA or both RNA and

DNA. Thé term polynucleotide also includes DNAs or RNAs containing

one or more modified bases and DNAs or RNAs with backbones modified

for siabiliiy@isfay atbgiokasens: | Madifiea'thasesaintiuilegdocralsropieprise: (a)

Hiiated bases and unususl bases SHc as Ingsin A YABGOOL e cid
providiac s pARmeptidc comprising dn ChRofic HinaRiK By-da aiiody mainet so
pretaindbe snehbating ybienarpahtivapeor ihetaildalidaiypidsdifider forndstions which
al RRIYRY ‘%H%%‘P'ﬁﬁtﬁﬁ%?betf%ﬁ}%ﬁt&%%&%nﬁﬁe‘ﬁ’ie%ﬁs(é? ﬂe‘%&%ﬁﬁﬂ?@é N{cTiei .

of DNA and RNA characteristic of viruses and cells. "Polynucleotide" also
i ERs g TR SheP Iy gcTattRRI¥ PeRtéds s @8 do as

oligonucleotides. It will be understood by a skilled person that numerous

differ eoti 0 leic, acigls can encode the sam
A e e e S e
hqmglagrs Uineknsiss dnf seskiterep distaseehbgreusgbrouthde ntat hiniqueegn vivo

ceme{s&@ygg%@éiqg@%&&M@%M@ftﬂem@(sﬁéfs%mﬁgogéxe@@ﬂ@mﬁ%%ﬂegthereof

. encoded by the polynucleotides described here to reflect the codon usage
1nd:pgrf9r&ém&d uding their function in disease. For example, truncated or modified

polypeptides may be introduced into a cell to disrupt the normal functions which occur in
the cell. The polypeptides may be introduced into the cell by in situ expression of the
polypeptide from a recombinant expression vector (see below). The expression vector

optionally carries an inducible promoter to control the expression of the polypeptide.

The use of appropriate host cells, such as insect cells or mammalian cells, is
expected to provide for such post-translational modifications (e.g. myristolation,
glycosylation, truncation, lapidation and tyrosine, serine or threonine phosphorylation) as
may be needed to confer optimal biological activity on recombinant expression products.
Such cell culture systems in which the cgFAIM, cgFADD, cgPDCD6 and cgRequiem

polypeptides, variants, homologues, fragments and derivatives disclosed here are
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host organism in which the polypeptides are to be expressed. 15 Variants,
Derivatives and Homologues The polynucleotides described here may
comprise DNA or RNA. They may be single-stranded or double-stranded.
They may also be polynucleotides which include within them synthetic or
modified nucleotides. A number of difféfent types of modification to
ollgonucleotldes are known in the art. These include methylphosphagnate
CxXPECaTRY PrBsphbretHb AtEAB SURISEIES, aBitE Briea AP R RLAY Y48 interfere

withainsnahiie Heafeions ends pbiiscpielecidendesithe purposes of the
present document, it is to be understood that the polynucleotides
described herein may be modified by any method available in the art.

CHithYh64ilicHa B § G HRCANECR ROV BN U6 IdHRaME® e in vivo

activity or life span of polynucleotides. 25 Where the polynucleotide is

double-stranded, both nds of the d

comblL S SRR By A8 TEI DL A Ao D and
cglespritrechhe pec Wfdsreomlpo Iwhdiegnwws bingleestmandediaittisandbierivatives
th&%%?rﬁ?e%g HRHG FPOIRIRMER é/fé%g é]&%@é {HékBQg{Eé{?&%%%Eiﬁe&?ces

also included. 26 The terms "va mologue 0 ative"
dipglasrshheya mﬂ:@éﬁﬁ@@éﬁ%%’é%ﬁmé Hpiyngsbstitution of, variation of,

modification of, replacement of, deletion of or addition of one (or more)

nucl t| esf ort the ?eo%fé‘%% Pgeg‘%rags 'Xﬂ{?e r%sAJBBg t%gﬂ
a

capablé 6 e mBO ofypeptide Whic ApoptG8is mediator actvity
caiﬁcaunmcm@dlabad@ mﬂ&r@dp@@td@@bﬁu&n&@ gtenptwmﬂﬁmgolb@df& ID NO: 5,

é?%%r@% HIBaSER % el 1 16658103 égt?v@l% at least 15%

entity, at Ieas 0% identity, at least 25% identity, at least 30% identity,
at least 35% identity, at least 40% identity, at least 45% identity, at least
50% Id@aﬂtmu&trlaasbﬁi%dédeﬂﬁﬁﬁ;&;laicleaﬂsﬁiﬂ%ol'gdﬁmktytiaédealsi‘cﬁ%ode any of

tit tleast 70%:.identit st7 A)ld t|t eastB ’s
the 8‘70 tu? %%B})I%Pe E[Xés (Elfe %‘H gf D, se ence,

ldenti y, a |84 b fdenti y, or atnféas% 6 1SRG
O@méw@mmlw%eﬁc@i@@%@mﬂmh’émﬁimwmmg@qm pﬁefehdabty
cdﬁﬁfﬁe@a?&lﬁ‘aﬁlig??%ﬂé&%?ﬁﬂ)& PR REGIaPhakieast Re e deniheomese
preferably at least 97% idenitity, more preferably at least 98% identit %
comprise any of the sequences set out as SEQ ID NOs: 5 to 16 and SEQ ID Nos: 37, 38,
39 and 40, or a sequence encoding any of the corresponding polypeptides, and a fragment,
homologue, variant or derivative of such a nucleic acid. The above terms therefore

preferably should be taken to refer to these sequences.

29 <¢

As used here in this document, the terms “polynucleotide”, “nucleotide”, and
nucleic acid are intended to be synonymous with each other. “Polynucleotide” generally
refers to any polyribonucleotide or polydeoxribonucleotide, which may be unmodified
RNA or DNA or modified RNA or DNA. “Polynucleotides” include, without limitation
single- and double-stranded DNA, DNA that is a mixture of single- and double-stranded
regions, single- and double-stranded RNA, and RNA that is mixture of single- and double-
stranded regions, hybrid molecules comprising DNA and RNA that may be single-
stranded or, more typically, double-stranded or a mixture of single- and double-stranded

regions. In addition, “polynucleotide” refers to triple-stranded regions comprising RNA or
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preferably at least 99% identity. Nucleotide homology comparisons may
be conducted as 15 described above. A preferred sequence comparison
program is the GCG Wisconsin Bestfit program described above. The
default scoring matrix has a match value of 10 for each identical
nucleotide and -9 for each mismatch. Fre default gap creation penalty is
-50 and the defaﬁlﬁlteﬂmxtension penalty is -3 for each nuclegtide. In

D& Raite R0 Topaim BRIy Robsseiadnst 1dss £OH0s aF RNAs
comaifingdaequanse ideftiydoRsSeqdeDBRAS i RNAS HTRRDA NG . modified for

Pr. .ferab% the cgFAIM polynuclegtide has 91% ar more, preferalpl %
ST, BT R s oo O e Voo SR Ot and
umore, 1984 arcmasen@986. dx maoie oo B8 Ehb ortimorbasbgerenee ddeddNAand

Rﬁ&?%%” RN AR EG NS cRerrifRIIRI¥n 10 REGIERE S SRRLCUIRERS

a cgFADD seguence has at least 90% 25 sequence ideritity to a
medHigsneEnahe b@l@mtié?m:tﬂ?im@eﬁ%mg,iwagwweﬂ as the chemical

foRQBHDRAIIRINRN A KR IBQsBe BrefeRBYARE % 1Y, ”M&n%@%bﬁﬂé“@[?o
94% or more, 95% or rOHore, 96% or more, 97% @r more, 98% Er mﬁ)re,

SRS G BT DY §850B DY PG Kl UM TRISHE o SHeRIBILE Gt

as SEQ ID NO: 6. 27 In preferred embodiments, a cgPDCD6 sequence

has & leasha3XuasmoL% %%%ﬁ%@ﬂ&%&ﬁ%é?&ﬁ%%?ﬂﬁ?f&%@%ﬁl%&ﬁdes
ID NO: 7. ably, the cgPDCD6 polynucleotide has 94% or more, 95% or

andhsrsl e acids Foreners,the rABIR POBPSBGR G TouYh ¢ thiolesspagayogf the
g@ktROredsetanGa ddentitidba seayanee HhoWnlRY pESAPMNS; fsibdFoutine

referred embodiments, a cgRequiem polynuclegtide has at least 90% or
eSS LB 03 AL EmC SR A0S B e seducnee
erleogferdblthdipelggiReentidns destyited dotite hedecdOd e @odroresqyetdrabhparticular
hogééﬁg%'hm%rﬁi \gﬁgé‘h% g{@p t&jge%raﬁ%c’&ebe%“ pLdyore, 95% or more,

or more, Yo Or or more, 99% or more or 99.5% or more

sequeneeidentityia M seghe psas SEQ ID NO: 8 10 Hybridisation
We further describe cgFAIM, cgFADD, cgPDCD6 and cgRequiem

e, FEREIESR e e Rt SRl ol
sitigbreofmictbothdocbaptemded. dftaryynaofithdso be polynucleotides which include
within them synthetic or modified nucleotides. A number of different types of
modification to oligonucleotides are known in the art. These include methylphosphonate
and phosphorothioate backbones, addition of acridine or polylysine chains at the 3' and/or
5" ends of the molecule. For the purposes of the present document, it is to be understood
that the polynucleotides described herein may be modified by any method available in the
art. Such modifications may be carried out in order to enhance the in vivo activity or life

span of polynucleotides.

Where the polynucleotide is double-stranded, both strands of the duplex, either
individually or in combination, are encompassed by the methods and compositions
described here. Where the polynucleotide is single-stranded, it is to be understood that the

complementary sequence of that polynucleotide is also included.
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above. Nucleotide sequences are preferably at least 15 nucleotides in
length, more 15 preferably at least 20, 30, 40 or 50 nucleotides in length.
The term "hybridisation” as used herein shall include "the process by
which a strand of nucleic acid joins with a complementary strand through
base pairing” as well as the process o?%mpllflcatlon as carried out in
polymerase chain reaction technolggies. Polynucleotides capable of

seleclileiFHybrdEmg 1o iRk i SEHFENE e 1 I0\PIRR AN HEPLKE sequence
in6lut ﬁﬁ@l sasyilesneftvividthe 9enacdiycatieast, Yéiﬁ’ac@feier@ibbemﬂaasf or
2B S ?Z,d rmz%grﬁlc‘jfe{%bé’fr%tn'qe&“ %E%?(éégr?g? pre%raggr,r S0 fmtg

correspon € sequences presen erein over aregion o

selpastce Oy prefelablyrtodagta® ypeplidior nshdrcapipeast Medie®orcti®tyor
more contiguous nucleotides. The term "selectively hybridisable" means
that the polynucleotide used as a probe is 25 used _under conditiong

wher %lféir’ﬁéieﬂcﬂ%lif‘cl&6%@?8%9&%‘%96%&12@{6’& ]i%‘é’éoﬁtl g el
pxﬁ[@fuﬁgaﬁlﬁll)e@bave1ha@tkgfrmmehsTme°/o&>@éqgrquadlba@»rldmntmaymeewzo%

1db(_:‘tct3/l'lS %?%rr%% q%:l tld?%@’r/a S(%rﬁ? foLa?i(eam[%J? Er%g}(?% east 40%

e screene IS even
1dmpt)egtd¢este4%s@maﬂtgmé¢ased% 1dmt&atlawmnﬁé%ld¢m1pr0bé®aﬁ6§%

idBRSREGIC A IamBELPIe J/@fﬁ{éfe‘ﬂﬂ%haﬁéﬁwfwe%?}d at least 80%

preferably less than 100 fold as intense as the specific interaction

ldéwé@p\ﬁéde@ﬁtﬁ% ity - BN BT R intdeiity otiAtdpastidty nidsnsiéy to the relevant

seliRAsHBRWR e NAMBiRchYCAstiplabelling the 5 probe, e.g. with 32P.
Hybridisation conditions are based on the melting temperature (Tm) of the

nucleic acid binding complex, as taught in Berger and Kimmel (1987,

Guid e dukfeuiblyChsnirig aTsehrigbieslaviéthotermiEsizyrhblogleayd?6%
idby A SRAC I RABRP SRR Y901 i A oROBIEI A SETINAE PUIRGHENfry. more

as explained below. 10 Maximum string enRi/ typically occurs at about

preferaity @dendi SRy tHeentitbINelcpts SP AP AorgRRESPas BIse esengycted as
dckOEbREIBOVENN rtasmariaiasicingsnsisbabRisk0E te 2ALDRIRwOTSH; Bestfit

and low stri at about to 25C b Tm A ill e stoo
P S EH BRI e L Lo PR Ry BT A o
1dm1tou¢_ndi®utﬂ§/ mddét@rtadérmmmo]yr‘ﬁ]mldefmw sep| ueaatles pmaésam -50 and the
déﬁﬁﬂ?@ﬁgéﬂgng%r{%\%alty is -3 for each nucleotide.

In preferred embodiments, a cgFAIM polynucleotide has at least 90% or more
sequence identity to a sequence shown as SEQ ID NO: 5. Preferably, the cgFAIM
polynucleotide has 91% or more, preferably 92% or more, 93% or more, 94% or more,
95% or more, 96% or more, 97% or more, 98% or more, 99% or more or 99.5% or more

sequence identity to a sequence shown as SEQ ID NO: 5.

Similarly, in preferred embodiments, a cgFADD sequence has at least 90%
sequence identity to a sequence shown as SEQ ID NO: 6. Preferably, the cgFADD
polynucleotide has 91% or more, preferably 92% or more, 93% or more, 94% or more,
95% or more, 96% or more, 97% or more, 98% or more, 99% or more or 99.5% or more

sequence identity to a sequence shown as SEQ ID NO: 6.
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15 stringency hybridisation can be used to identify or detect similar or
related polynucleotide sequences. In a preferred aspect, we disclose
nucleotide sequences that can hybridise to a cgFAIM, cgFADD,
cgPDCD6 and/or cgRequiem nucleic acid, or a fragment, homologue,
variant or derivative thereof, under striﬁaent conditions (e.g. 65C and
0.IXxSSC {IxXSSC = 20 0.15 M NaCl, 0.015 M Na3 Citrate pH 7.0}). Where
a polYhBETETierk S BRABIENStrar el Y DB SHuGSS BRHE ItHIdXY ehiore
sekebineduabytoy itd acmpiaaiiothowe £ CBOIPBSsed Dyatig, piesgRDCD6
isclosure, Where the polynucleotide is single-stranded, it is to be .,
PR RO ok e ANy it el O OhER g g or more.
9%ts ordisviosed Bt enocwmpssprdc MPoiyy te lestipes v isichwaresridt QO O: 7.
homologous to the sequences disclosed here but fall within the disclosure
can be obtained in a number of ways. Other variants of the sequences
descrbBEF st mPes iR 2iReR A ERPRBIRUSIF NIRRT BINFASiBFGI9E more
seqagdecideitimnta sapgecatindividualsS Ry E3ananle.incikeitals fiergRequiem
q”ﬁ%%ﬁé‘&&?e“#&?@%ﬁﬁﬁb'r”m%‘%di“%‘f SHeLYatbacterighor CelUIar 930, or more
PROMGISYUEs Particliany celithar Romologleg found i hammaiian cefls ’
94, gr rabren80Se obovire 2674 primete 8éls ey @ WhtaimadrarfPSuchmore or
ofomalogurs and-fiaomanis teretingenaiwil RecapsRle of
selectively hybridising to the 5 sequences shown in the sequence listing
hereipg brghgespiences may be obtained by probing cDNA libraries
made from or genomic DNA libraries from other animal species, and

probi uch libraries wit es isi art o, SEQ ID NO: 1.

to 40?%5& cgrn%? 1oNS 0 ?n'gef% ﬁgﬁ)ﬂﬁg\ %%r}%\j?e&ﬁéﬁnéi% aerqquem nugeojﬁde
sequeride thtibars aapihleood bidiriitigispediessindmbioguey thadesielicosariasasted
hégéﬁg 6AIM, CARAP @%Q%B%P&ﬁﬂgtﬁ%'?ﬁé}%‘?% l@tﬂ@%@@%&%@lﬁ%ﬁ% of the

escribed here may be used to produce a primer, e.g. a rimer, a

ahowRAYFeleatids Bsrisices SRS IIRESHISH deftn Sanprbtrtides InlsBEEH WS a

pregvealingtiaael by, gonyerticnaluorangdsingradioactive or
non-radioactive labels, or the polynucleotides may be cloned into vectors.
Such primers, probes and other fragments will be at least 15, preferably

at leaBh@@rfor byendpiatanicast sl IBgan doHuoidedlcherpreagsh bandhich a
stARRIYBRLRNGEMRASSEY RY eGP AAbAMSIeRtAE RS sas REF]IAng” as well as

Preferred fragments are . . ) , .
the process of amplification as carried out in polymerase chain reaction technologies.

Polynucleotides capable of selectively hybridising to the nucleotide sequences
presented herein, or to their complement, will be generally at least 70%, preferably at least 80
or 90% and more preferably at least 95% or 98% homologous to the corresponding
nucleotide sequences presented herein over a region of at least 20, preferably at least 25 or

30, for instance at least 40, 60 or 100 or more contiguous nucleotides.

The term “selectively hybridisable” means that the polynucleotide used as a probe is
used under conditions where a target polynucleotide is found to hybridize to the probe at a
level significantly above background. The background hybridization may occur because of

other polynucleotides present, for example, in the cDNA or genomic DNA library being



10

15

20

25

less than 500, 200, 100, 50 or 20 nucleotides in length. Polynucleotides

such as a DNA polynucleotides and probes may be produced

recombinantly, synthetically, or by any means available to those of skill in

the art. They may also be cloned by standard techniques. 20 In general,

primers will be produced by synthetic rhans, involving a step wise

manufacture of the desired nuclei¢ acid sequence one nucleotide at a
sciirfRedr B HHIEE ORI IR thisvabgsutbararsatd OnrRjerastioebetween
thEQﬁdHy @tadabiﬁspbmﬁc&mmqngmba%ymmlﬁﬁaﬁje@mﬁ gclosy albh e fold,

u |nan means, for’ e PCR (po r
it ahid et i e e R e
DPrimEbs (etensol atb oitbstion30aysl waSesydﬂﬁmqng@le@mmdfOﬂlabelhng the
pro6d %qglﬁs{hzgh it is desired to clone, bringing the primers into contact

with MRNA or cDNA obtained from an animal or human cell, performing a
polymerase chain reaction under conditions which bring about
amplifigdtidisai dhe sleBiieas rﬁgibﬁbd&@ﬂﬂﬁlﬁdﬁﬁiﬁmﬁﬁpﬁeﬁ@rd@me}mhe nucleic
the reaction mixture on an agar el a
oo O e O e B0 R R AR R cronine
TerdsnnmtﬂsnMnﬂwd@lrr@@agmutngs;tb’glsbSﬂ;dﬁm@ammm:@si Boege B6A), and

cHlRRSTINAA SUtARISElPNINg YRS YSES OF CG SEQUENCES 5 As

shown in the Examples, we have established that these four genes are
involved in the mediation of apoptosis in the cell. We also show that
targemmﬁmdmggeewmm atiomrofthbouadtnity’ (CeGUIG balore dhe tTom of the

P S L T B S sy oou
1 Gr€lds, 20T (Ekalonl@in aed tultytandéhdhn usaMStBafemol\Mﬁ(bbelﬁﬁH&Q@& will be

B B G Presucon o o cd o
TSrotems u ding’eu ure hos ceﬁé ANith the Brfect ot Impro 14 6t
iddmsflse@t drtteind@doatdinhiyychm isciogurace$ mblbaqwtme@dfaw(mtl@m

stlgfl' E%Mdl's:ﬁgp canog QG174 ﬁgﬂﬁgm Hl&ong enapigs g polynucleotlde

targettlng of these genes in cell cultur enhance cell viability and
SCAKSHTGte enhanced yields of recombinant 15 protein production.
Specifically, cgFAIM, cgFADD, cgPDCD6 and cgRequiem modified

In a preferred aspect, we disclose nucleotide sequences that can hybridise to a
cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem nucleic acid, or a fragment, homologue,
variant or derivative thereof, under stringent conditions (e.g. 65°C and 0.1xSSC {1xSSC =

0.15 M NaCl, 0.015 M Na; Citrate pH 7.0}).

Where a polynucleotide is double-stranded, both strands of the duplex, either
individually or in combination, are encompassed by the present disclosure. Where the
polynucleotide is single-stranded, it is to be understood that the complementary sequence of

that polynucleotide is also disclosed and encompassed.

Polynucleotides which are not 100% homologous to the sequences disclosed here but
fall within the disclosure can be obtained in a number of ways. Other variants of the

sequences described herein may be obtained for example by probing DNA libraries made
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cells we describe here, preferably Cricetulus griseus cells, more
preferably Chinese Hamster Ovary cells, may be suitably employed for
production of recombinant proteins with improved yield. CGFAIM,
CGFADD, CGPDCD6 AND CGREQUIEM MODIFIED CELLS 20
According to the methods and compos?t?ons described here, modulation of
any one or more of cgFAIM, cgFADD, cgPDCD6 and cgRequiem in a cell

fromg ERngs eEMGiISHA)S JPRS3BPMISH WVH%‘I‘&%QBW ditsreatprrvfigug<n addition,
otﬁapufatxbabtmzﬂaﬁi @ulaﬂawe)ﬁhwgmestb@mEmmplﬁﬂﬁmuq&du@tgaes @bund in

expression gFA CD6 an /orc W
AT RO T e Ao suh

hddwieves, ein@vﬂ’agmapptb@atédugmembmﬂdm ofipelga Iaflmkoﬁmiy ylihdseng to the
segﬁgf?c%s '%%' [ﬂgth'ec‘ ?eaaéﬂgéjﬂéﬁ% @?Q&egé&cék@?eﬁ%% Abtained by probing

anta onists, may be employed in” addition to, or as an altérnative to,

DAl RSP apRa EBR5issBRIN. Ehamean omci heicaBigprbsRgeissornd probing

su@ﬂ%ﬁlﬁﬁ&rvﬁtﬁrﬁf&féﬂég&ﬁﬁ%ﬂ%saﬂr?r?&@%@EQFE’-‘N@ qu%mﬂ%‘iﬁié@"cokr]ldltlons of
nvenience as "modi ells - although it e appreciated that these
m é%%’ﬁﬂg'”‘pﬁ%&%ﬁ‘/ rﬁ&ﬂlﬁé&‘tﬂ%ﬁ?&%ﬁx‘)&% aBBié’ “é‘é%&%"r%%fd%%‘?ﬁ’gues
ancedl&elidnichidayef bgenlMpditiedd) WV e glieCificaly ppRégiddon; cells in which
cgFAIM expression is up- regulated, as well as for cells in which
expression of cgFADD, cgPDCD6 and/or cgRequiem, or any combination

therebhtsabimchensifatalascringd hewwmbebsgisrd iR rIacoR R BYgrEssiaR CR
prﬁfl@tnﬁ phivRertibesn efattdiovs ahpafiéiidncelhiBiDa pablieCRGMRMed with a

b dylated in th dified cells. The modificati
e BT PR B8 PR G 5HG i, BEIHOTA o - oF e
poiymdelmtmhﬂdriu;ahenloiibablmoddmgsuc]mmm&mmprmmadmﬁwhafmgaﬁms will be
atRLELETDNY dﬂ&ﬁyl{ﬂ e9£{ T‘%!Lﬁng‘ﬂogé Rigfer EW ?'&'%ﬁ‘é‘!é%t DeY, Ma¥h, and
en cells.

comp rns S pr era use or rat 1 re era , SUC

arﬁﬁimfm%éngsml’@mtbe @m@ﬁlm@ﬂ@@i@ aeHscdisseipréfefampy @Bgments are

leSEHRnHOWO RN 1Lk MR 0MALSRIBS M atgpells, such as monkey cells or
human cells. 20 The relevant cells may be modified by targeting relevant

genes by any means
Polynucleotides such as a DNA polynucleotides and probes may be produced

recombinantly, synthetically, or by any means available to those of skill in the art. They may

also be cloned by standard techniques.

In general, primers will be produced by synthetic means, involving a step wise
manufacture of the desired nucleic acid sequence one nucleotide at a time. Techniques for

accomplishing this using automated techniques are readily available in the art.

Longer polynucleotides will generally be produced using recombinant means, for
example using PCR (polymerase chain reaction) cloning techniques. This will involve
making a pair of primers (e.g. of about 15 to 30 nucleotides) flanking a region of the
sequence which it is desired to clone, bringing the primers into contact with mRNA or cDNA
obtained from an animal or human cell, performing a polymerase chain reaction under

conditions which bring about amplification of the desired region, isolating the amplified
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known in the art. 32 One possible approach is to express anti-sense
constructs directed against cgFADD, cgPDCD6 and/or cgRequiem, to
inhibit gene function and prevent the expression of the relevant
polypeptide. Another approach is to use non-functional variants of
cgFADD, cgPDCD6 and/or chequien’?’BonpeptideS that compete with the
endogenous 5 gene product for cellular components of cell death
fragachiErs, Fe SRR AR SR AHERS P ESFREtigeI ARG FREDISHAS the
anfigifiddeniNy . theeastays d@ﬂb@@@@b@dfﬁ)&smhﬁﬁl Kigtiblcar S@ARenzyme
6and/ u pti mlnlst d to cells to
e R N o D DA ORe P ASy GL BHOMH B8 Fape vedlor
example by means of recomblnant DNA technology or by direct
Udepisicadpp@itbecompounds. Suitable 10 antibodies directed against
cgFADD, cgPDCD6 and/or cgRequiem may also be used as agents.
Alternatively, double-stranded (ds) RNA is a powerful way of interfering
with §enboswpre sseofxiane lem ge bhvegatibhsbdhabdiasesedentigdesnre involved
1n5[n9\{¥1%&%§8ns&c%%§g§ i, mamiyals (Wianny and Zernicka-Goetz, 2000,
Nat Cell Biol 200 70-75). Double 15 stranded RNA corresponding to
the sequence of a cgFADD, cgPDCD6 and/or cgRequiem polynucleotide
can be éndradsesd iniotarcekppessadtinceads of ﬁﬂﬂﬁrae@ﬁmeafe@imioﬁﬂ results in
it arficular, we describe mo d|f atl e use of si
in %lgrl e%%%j“lg%}x"sw(éﬁﬁ‘&siea%%e‘h S GRIl Vey O%;Ehm hég %‘%y peptides and
pronlwtn thevbiet theezfootibavinwi pressionisba0od st .fWemmlerldeerdpéture
the use of vectors which enable over-expression of a relevant sequence
for i mcreasyg r#oressmn of relevant genes. The modification may be

transi ) DS BIR Arih RAGES U RRABTSH EBNAIRES (WHiEfors in the
pxodtmﬁrciaa)ﬁ%&mﬁmwmmmnandﬁmmmabiesmﬁn‘ Geaiti riseisfégi AfMnproved

PDCD and/or ¢ etalle rotocol for
3 R SR SR B SR e o s
crtells AP DB GBS kReais ups ot el cioheIetint ihtsse
géff%'s?fﬂ%%llcc%ﬂtﬂﬂ?%%5H§§&@§elwf?aﬂif n‘&rB}’d%fQEHi?z{?ﬁgﬁ'gﬁ:ﬁ@'gf%%ombmant

whose cells comprise down-regulated expression of cgFADD, cgPDC
prgmregméweﬁlﬁeaﬁﬁ ly, cgFAIM, cgFADD, cgPDCD6 and chequlem modified

cells we describe here, preferably Cricetulus griseus cells, more preferably Chinese
Hamster Ovary cells, may be suitably employed for production of recombinant proteins

with improved yield.
CGFAIM, cGFADD, cGPDCD6 AND CGREQUIEM MODIFIED CELLS

According to the methods and compositions described here, modulation of any one
or more of cgFAIM, cgFADD, cgPDCD6 and cgRequiem in a cell improves cell viability
of a population, preferably a Cricetulus griseus population. In particular, we show in the
Examples that reduction of expression of cgFADD, cgPDCD6 and/or cgRequiem, as well

as increasing expression of cgFAIM, leads to improved cell viability.
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regulated expression of cgFADD, or both. 33 Preferably, the dominant
mutant comprises a cgFADD dominant mutant comprising the sequence

set out in SEQ ID NO: 9. Alternatively, or in addition, the sequence may
comprise: FDIVCDNVGRDWKRLARQLKVSEAKIDGIEERYPRSL
SEQVREALRVWKIAEREKATVAG 5 BYKALPACRLNLVADLVE The
dominant mutant may be encoded by a sequence set out in SEQ ID

NO: 1HOWFV£{e¥tn\gﬂbgﬁ,apprec1ated that methods of regulation of any of these genes,

1n&'11ii[ﬁ£~£fs%'5'fﬁ?5&u’[£ﬁ@%MM@GM&G&I@@QA&G&@A@&Q@@& in

GCCAGCTGA GTCT
o R A R B R AR RS A BB IR G CCTaA
GTGAGCAGGTAAGGGAGGCT 10

CTGAGRG Gl %M&@EI&Q%%%&%%%%@&%&&%%@I §ted are
GACTGGTAAAGGCACTTCGG

refsERdrie CE BB E AR EE TRETEE ST ACEIBET WA A ipRIsSRtF Hpt these
mh/}i'abﬂibe'ﬁhﬁsﬁﬂ@kﬂyflﬁhd(ﬁﬁ% h&tﬁssmeerahb&wfmai@&pemmﬂbam which have
beep %%%& ngctzleﬁcna n}ggfé %ﬁr%lé % W eljﬁ S0 te}s up-
cells from WhIC‘f‘] ey are verve may e pro erty of
repaldited.insprolied mmehTmmeayf SIRA@DanBEEé)m@éwr in

cdRUTAS Ung mtﬁkgﬁ&%@tig%uﬁ’{?égﬁ?ﬁ% el iy &QﬁH&%ﬁued

y quantltatln a viable cell density of a opu lation of cells which have
th%b‘*éi?fﬁ%‘?ﬂét? IS, PP AR @gﬁmw ¢§EADPYD, cepBBsRRE Do and
c%ﬁ%ﬁﬁhﬁf@fﬁb@hﬁté@%ﬂ@%ﬁ@&iﬁ&ﬂ@dﬂ@lmadﬁr@dl@&'lﬁfo‘ﬁ%a&% lidnsient, or

20 c ared to cells which hayve not been od|f| ﬁé} aFcontroI
G TR ST g S ARG e Bt iR EaH e of
cells in the relevant cell population which are viable. In a preferred

embopﬁgwgl%l%ﬁ ¥aRi mﬁgﬁ{ﬁﬁ%m&aﬂ_ Eépa! pé?&éﬁﬂbwwcetulus griseus

exclusion assay". This assay is commonly used for ceII viability
celistenpshRissIRIE R GeDs ShermayirePAsadRsfad ssibtorsTssaddy Bl or rat

cdlite BrsinipIRs shek indutifibdac Rl GUBPARSOAISHMNS QL VAR Qeﬁ%rfrwqﬂeferably
ﬁﬂe |ﬂ s\ghate t%uffered solution and countﬁd ushng a he tﬁ
C% ever, t eﬁdﬁgp{ d}?g%Pé%:St rS,],ySBfue S mon S Oor uman

ive ¢ells appear’rou Sdta
cells.

The relevant cells may be modified by targeting relevant genes by any means

known in the art.
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34 coloration while dead cells absorb the dye and appear blue. Viability is

then expressed as a percentage of viable cells over total cells counted. A

viable cell is defined as a cell that whose membrane integrity is still able to

prevent the absorption of trypan blue in a trypan blue exclusion viability

assay. 5 Preferably, the modified cells Have at least 5%, preferably 10%

or more, more preferably 15%, 20%, 30%, 40%, 50% or more viable cells

comp@?@d’?éséb&’o?ﬁﬂwﬁ%ﬁﬁ [RtORr At tvRYy COPHH MdRHiSTE deagainst
caPadfied gabs DauHaior eglk viphdity foirthitongalenRriodoaldimereospaied
QeSS Which have notoeen madiled, for example, modied SelSAe ! variant

ROr& 8 hraintaiy aVcertger'BePcentage cail vPé]oﬂlaty (e.g.,tﬁg%?rfo}l Aty variants
oflopfaDi rigd Do vt docpdiwol cre lim | Areders thanauifetcoelth Hevendogenous
o EXBRAREGEH Xéﬁ'ai%ﬁyclé}}{l%&}ﬁ%ﬁ?st IO MR FaPRAIEFA Y AR ASTh SlfHRn of

most preferably at least 12 hours or more, e.g., at least 24 hours, at least

fuggtienurslisrntneelst aamawadcissipEied b Bsmsetecliesambsihpppve as binding to
a %Ff@ﬂbdh ,cgnmgf @?F%flwfﬁﬁﬁﬁ%gm%@ifé‘@g@?@ e\ﬂﬁhﬂﬁ%{é@d&d&bl@@ﬁi to
ours before viahility egins rop below 95%, compared t
Pf&&ﬁﬁ&%ﬁé’%&?%%ﬁ%’&ﬁ%@é@%ﬁ?eﬁ%ﬁ& &5 cdf %bﬁ’é%i’jﬁlé?y means of
recotiibiaae MENiE sedormiogsect toyutiraaditl edniaritinceflthRratgralnids ti¥aitable
ydified cells are capabl % %, 30%, 40%, 50%. 60%, (0%
o TR RAY Cep D mor St it aCo e yecd as

agsottrol cells. For example, modified cells may achieve densities as 20
high as 9.6 x 106 cells / ml. The modified cells preferably display a

delayed onset of expression of gn sis marker, preferaply caspase .
o o B e TR A RIS PR TS 1 S Bt
gathis playirsgioaducedepoptostanivnterng bidangerttyrbeeafshovival tersuccessful in

ksplgyingiondhuosds s bidonge i
A R el o o RaC TR 252070 e

stisalRd)RBB\ pesrespsedipgdethoseddonds ahtaeiotB), 18 Rlobifieadiersgdyequiem
pIIPRAAIS Rl dNGHeBS e RIRIEIN MBRIDr expressed in cells or cell lines to enhance cell

viability.

In particular, we describe modification by the use of single interfering RNAs
(siRNAs) as well as the use of dominant negative mutants where reduction in expression is
desired. We further describe the use of vectors which enable over-expression of a relevant
sequence for increasing expression of relevant genes. The modification may be transient,
or it may be permanent. Thus, we provide for cell lines which comprise cells with genomic
and transmittable modifications in cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem. A

detailed protocol for establishing such cells lines is set out in the Examples.

The modified cells may be provided as single cells, groups of cells, clones, clonal
lines, colonies, cell lines or tissues. We further provide for transgenic animals whose cells
comprise down-regulated expression of cgFADD, cgPDCD6 and/or cgRequiem, or up-
regulated expression of cgFADD, or both.
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preferably increased recombinant expressed protein yield, compared to

unmodified control cells, as demonstrated in Example 21. Preferably,

modified cells are capable of 10%, 20%, 5 30%, 40%, 50%, 60%, 70%.,

80%, 90%, 100%, 150%, 200% or more higher yield compared to control

cells. More preferably, modified cells aré capable of 2.5x, 3x, 5%, IOx or

more hi herBi/ieId compared to control cells. Preferably, the recombinant
a

exprad&&2protEin CORIPHEEE AR RIBR S hARE YR thdratgianbrovierd a

comptiitlcahexpiassiigé deconsipiQam NoteinApkefatakly sobinthedapsytite
Semuoelecceutlrelél incgmm%ggjed cell as described. 10 Preferably, the modified cells
Isplay anX/ onevor more of their properties in batch culture, fed-batch
culture or preferably both. Increased Glycosylation The modified cells
preferahly arevalsowapable otinereasedglycosylationof expressed FEREKATVAG
L Prateins compared to control unmodified cells. The Examples show that
the 15 modified cells are capable of maintaining protein glycosylation over
extended cell culture time, whether or not loss of cell culture viability has
takenmplagemiindiighiytpiefeirest embasipgatsedhenglysasylatioSEQ ID NO: 10, or
al{:eom[é)ris s sialylation. This characteristic of modified cell lines is

pgrlﬂcll\fa}'ly advantageous in the manufacturing of biotherapeutics as a

r1eWer degres ol slalylationrean decrease dag ir Mive-2Q;halidie QfcrenancrareT
ciroteinzbased:dnugs Afarkict293 cBiotechnobBioeng 43:423-428: GramesacccT
CceEtAahcT995:Glyraticlogyr8A7:E30) Anqurefered @rnbodmments; Ah@ GGCACTTCGG
Gylycogilation pithe @xpressed protei ¢S htaintained substantially
throu%g%sggecgylrﬂ%rgi owth phases of cell culture, preferably through
at least part of exponential phase (preferably at least through
mid-exponential has§é§Ut 25 maore preferably also through the point at
whichl RfReHIFRAFeHRNGYR Sryrenl bsreliFdalRErReTHsrm ARAHRIda g enate
nch peddi Aéduh oelvildatipavalis ocpuieind parefi@horhisimesified dailvdd. They
such cases, the level of glycosylation is preferably maintained ata 36 .
B BTG Bt S R i i B dguture
loegebadifmensyyf theeghycosytation gsmamintaned at a level of at least 2.7,
preferably at least 2.9 moles of the sugar per mole of expressed protein.

Preferably, cell viability is gauged by quantitating a viable cell density of a
population of cells which have been modified, i.e., by targeting cgFAIM, cgFADD,
cgPDCD6 and cgRequiem. Preferably, the modified cells maintain a higher cell viability,
compared to cells which have not been modified (e.g., a control population). Cell viability
is preferably measured as the percentage of cells in the relevant cell population which are

viable.

In a preferred embodiment, cell viability is determined by a “Trypan blue viability
exclusion assay”. This assay is commonly used for cell viability determination in the field
of cell culture. A detailed protocol is set out in the Examples, but in brief: a cell
suspension is mixed with 0.4% trypan blue in phosphate buffered solution and counted

using a hemocytometer. Live cells appear round and refractile without any blue-dye
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In preferred embodiments, glycosylation of the expressed protein by a
modified 5 cell is increased compared to a parental or unmodified cell in a
cognate point in the growth phase. In such preferred embodiments,
glycosylation may be achieved at a level of at least 2.9, preferably at least
3,3.1, 3.2, 3.3, 3.4 or 3.5 moles of the%gar per mole of expressed
protein. We further provide for recombinant proteins with increased

coyriey il deedretsamighthie dxeandapeeiib Headdebyliny isidariegpressed as a

peelisias descibledcBuchcpalyjleplidesuhtde an increased sialylation,
compared to a polypeptide producable from a cell which is not so
modified. Preferably, the glycosylation or sialylation is greater than 2.9 mol
sialicAacieblnsellas gedaadad pepipdptitdioseahamblpntiatagsisy psekidfable to

preiRlit aridbdanoteh sredyead RRIVPE RHRN IRy RIS adility assay.

embodiments, the expressed protein comprises 15 interferon gamma. We
further provide methods for modifying a cell to display any one or more of
the dbefegblgptrtiemdifiatodiddtivg itsleagprEssiorfof dgiF AUV, gFA®® more

pr‘égé:r)g%%pl%%r,@{p%, %@%QH%%O%D Q%IOQeS\L%l:?IQ &?ﬁogg%;gdt?&a control

invention, increase in cell viability of cgFAIM, cgFADD, ¢cgPDCDG6 and/or
papysiieMtenertinety cellg rddifietydbs medidieched Imnagnia<ssliny tpility for a
lofpedifiasbaall parubatignse Srrbemogified KallsHoay:cisplayifiedUesHexample,

apoptosis, or be resistant to apoptosis. The modifi?d g%{f ar preferg?bl
m8§}fpha6$§%1fsrﬁ‘£ FiR G A Rt CHTHBILPELICRRSSISE rarer A81er8r 21 i’?g%’f( a
lopgeigebab i mempamparediodtestral cells. 25 Preferably, the number of

viable cells in a modified population is higher, for example 10%, 20%,

30%, 40%, 50%, 100%, 200%, 500%, or more, compared to an
ummBERfidabomestiPep aratidive exisnded ash Viabditebycisashd . more

pliéiﬁﬁib?ozﬁ !B‘a\ii@ﬂiéﬁrbynﬂislﬂ%@f%{lwlé?l@ési%?&é&rb@ﬂfﬁoﬁ[@%@@“e@&t 2|4
east oyrs, and most pre y at least ours compared 1o contro
T R HATLP I DS RRA RS CRBPRCE S ST S e iy prefered
erabhcloncoas pasd Bed xpibdsion éstdetryeddbyl sydly tiMlescdripanadidore viability
be%?rrf rt%l &r%lll)sbelow 95%, compared to control cells.

The modified cells preferably are capable of higher viable culture densities
compared to unmodified control cells. Preferably, the modified cells are capable of 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, 150%, 200% or higher viable cell
density compared to control cells. For example, modified cells may achieve densities as
high as 9.6 x 10° cells / ml.

The modified cells preferably display a delayed onset of expression of an apoptosis
marker, preferably caspase 2, caspase 3 or caspase 8. The modified cells may have the
property of displaying reduced apoptosis, in terms of longer time of survival for individual
cells, or the number of cells which display apoptosis. Preferably, they have the property of

being resistant to apoptosis (see below).
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5 Accordingly, preferably, apoptosis in a modified cell population is
decreased by at least 10%, preferably 25% or more, more preferably
40%, 50%, 75%, 95% or more compared to a control population. In
preferred embodiments, the percentage of apoptotic cells in a modified
cell population is decreased by such afounts. In highly preferred
embodiments, the modified cells are resistant to apoptosis, i.e., display
little c;??féafédsfdﬁfﬁé’ér%%ﬁoptosis. Methods of assaying apoptosis are
known in the art, and are described in detail below and in the Examples.
A prefatvedtagethsly ahassadifigdapdistasisapabdt ofitrorekseainppdecinyield,
preROR! lﬁd%éa%%é{-r@?n%'ﬁ‘l?ﬁgﬁ“é’ RRR8Y é%fo?e‘?f?gﬁ%fd?é{}%ﬁ YRS A AMESHERA control
or measurement of levels 15 any one or more of caspase 2, caspase 3

celidas Alsprastgatadiie Ferpalet TelRrefmpkly predifgslcldsate esranie ond G, 20%,

309R$09%, hese 6eRPae9s @%@@%?@@d%?l@@%[fM%H&B&QH}Qﬁgpyield
compared to one which has not been so madified, by 10%, 20%, 30%

CaBRAT 5 0B Colive P BFel BN M b arls et PaNki Bt 2 ety 5% 10x
orlimexphesiste fiefdarympae dlonione ¢if RispRaFataltRs fase chatinaaspaseSed

by a period. of time preferabl atgga 1 20 hour, more preferahly at least 6
P e S e TR e R e P R e
regbielispBephaiars, prcleeaitly @ houhsrapeleasniogeholgrsn atiaakfigd 4dhoardescribed.

at least 288 hours, or more, compared to control cells which are not

modified, Caspase levels may be assayed by any means known in the

art, ir}’éﬁfafﬁgfhfhﬁé‘ﬁ‘ff‘gﬂﬂa%%ﬁb%iBHYo?ﬂy§Bes‘2ﬁ>175}%rﬁ ORI RSGREHYRS in batch
cuttare? e Coltdr athitaanonpeefembBitbethof two distinct mechanisms,

necrosis or apoptosis. In addition, certain chemical compounds and cells

are séidraivd Eieomictonhe cell, that is, to cause its death. 38

"Cytotoxicity" refers to the cell killing property of a chemical compound

(SUChTS Q9SO SHSTPARYRHTASE lad O Fif0RsiaUo LB (uiaim e

cell).. In contrast t0 necrosis an apop 0sSIS, m y OTOXICI nee
ALy DA L SO AT 4o L SR pghon it he
mealdogie:|saleragidec Eytatomicilytratds gk daditich mediateshydeitiierulure
QIR T mBhesYisE S Tl Qrnatasiler MUK 57LS) SOMBINS S reforred

embodiments, the glycosylation comprises sialylation.

This characteristic of modified cell lines is particularly advantageous in the
manufacturing of biotherapeutics as a lower degree of sialylation can decrease the in vivo
half-life of protein-based drugs (Varki, 1993, Biotechnol Bioeng 43:423-428; Gramer ef
al., 1995, Glycobiology 3:97-130).

In preferred embodiments, the glycosylation of the expressed protein is maintained
substantially throughout one or more growth phases of cell culture, preferably through at
least part of exponential phase (preferably at least through mid-exponential phase), but
more preferably also through the point at which maximum viable cell density occurs, more
preferably also through a point at which cell death would occur in a parental or

unmodified cell. In such cases, the level of glycosylation is preferably maintained at a
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some aspects of both necrosis and apoptosis. "Necrosis" (also referred to
as "accidental” cell death) refers to the pathological process which occurs
when cells are exposed to a serious physical or chemical insult. Necrosis
occurs when cells are exposed to extreme variance from physiological
conditions 10 (e.g., hypothermia, hypo;tpa) which may result in damage to
the plasma membrane. Under physiological conditions direct damage to
leyid hesrrih MosIHIsIEATERRS &Y ARAIHIF e Rkelied il erarad sbodiments,
theipligasyNeoioRi srhagiisedith AR paismemn: of Therefitsbabiitiedet 2.9 moles of the
marint?in PﬁomFost?sisédez%d@n% to an influx of water and extracellular ions.
SUfFtr&cenurar Oor%’%’n%?ﬁes,pm%gf notably the mitochondria, and the entire cell
swell and rupture (cell lysis). 15 Due to the ultimate breakdown of the

plasna sResRI@eRLEE RYLHRRIBRRIG,ASMBNS 1B @#&é&%ﬂé%aéy a modified

enzymes are released into the extracellular fluid erefore, in vivo, .
cellds gecessifomracdie prssah s wmakirdrslldniasosnitimneyy in the growth
phesullingith prefotesisembdtimenaiorly cesplatise.mapbptasiivedarmri«iof at least

: " cel f h ioJogical 20 b ich
2 B LA S 2 S hAleh g AU SUPACRE SR GLe pressed

pmtmmal biological processes. Apoptosis is a mode of cell death that occurs
under normal physiological conditions and the cell is an active participant

in its Qwn.demise ("cellylar suicijde™). It is most often found during normal
cell tOMToVEMSHATRY e%!ﬂroliﬁ%g?é%f @ﬁ%ﬁ%‘dé‘hé&@?ﬂ%&%&&??%ﬁ“on’

prafatabén anceasddmialyimeotgleradicasinde veddifindrtbf thal 2o resdosischysi@meptides
and endocrinede ent tissue a hy. Cells.undergpin tosis Show. , .

e Bl R o S A R SRR ST M

ndhedudedroimaicragyrdbatdrromticen andaylaptasmizwderdeasaidmol sialic
adP@THHEN P ?8&&9@@8&1?&%%@!%@%&%%%&9@@%&9W?gié(ﬁ‘é%ﬁf/ mol of
Cc

(apoptotic bodies) which contain ribosomes, morphologically intact .
prﬁfft&@ﬁd}wmwnhbié&hlbha{%m.eqlrﬁmbasimég@ébﬁsf%esa%rggtes@ cy@prises
intapighh reaagnized and phagocytized by either macrophages or adjacent

epithelial 39 cells. Due to this efficient mechanism for the removal of

apoptotic cells in vivo no inflammatory response is elicited. In vitro, the

apopiidivdiere prazidenadiede femzodifgnes|ctHdmeinpsaianysear/amegre of the
afNe fiRlyd¥senyThisdarmiakPbaseRidn ¥itteethveatA DD, cgPDCD6 and/or

cgRequiem.
APOPTOSIS

According to the invention, increase in cell viability of cgFAIM, cgFADD,
cgPDCD6 and/or cgRequiem modified cells results from a decrease in apoptosis in the
modified cell populations. Such modified cells may display reduced apoptosis, or be
resistant to apoptosis. The modified cells are preferably capable of maintaining a higher
viable cell density, preferably for a longer period of time, compared to control cells.
Preferably, the number of viable cells in a modified population is higher, for example
10%, 20%, 30%, 40%, 50%, 100%, 200%, 500%, or more, compared to an ummodified

control population.
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has been termed "secondary necrosis". 5 Table 1 summarises the various
observable differences between necrosis and apoptosis. Preferably,
modified cells exhibit a reduction in one or more of these features. Any of
these differences, alone or in combination, may be assayed in order to
determine whether cell death is occurﬁﬁg by apoptosis or by necrosis.
Necrosis Apoptosis Morphoﬁltg%igal Loss of membrane Membrane

blebdigfeH hanedlist ¢eltammie i Heed Ty BUGRH DY AR sEMAGRTS, at
leAM@greationped ferub atireal theHuuele an dayip lasmrabl masabranéours compared

mitochondria Begins with.shrinki f cytoplasm and Ends with total cel
R L R G SR, el e
caiypapm 8 etgtioss whoell alayed by plietetiysis amulteebodiestBikaeiéygration
Formation of membrane bound vesicles (swelling) of organelles
(apoptotic bodies) Mitochondria become leaky_due to pore formation

invoI\ﬁﬁﬁoﬁ%‘f&ﬁswfﬁf@tﬂ?ﬂ-ﬁpﬁmﬁ%%HW&%E%FEB&?B‘F%’@&I&%B‘FFW“d by at
leign [Dgh yefegiiBted processd nivold pge faabilyet) HQHews ZEsis, a5ty atidfore

and enzymatic steps No energy requirement Energy (ATP)-depende :
e T B B R N AR W apoptoti
cedieyNomadiitdracthpopulanenoliglenieessosonrakciRanaors . digbgtldy pfeferred

el BAgMENANAR Qf LS -(L30dehPNALSHEEE 9lDNA ;ﬁ(ﬁ‘e"’lﬁ%

“agarose gel electrophoresis) 40 after agarose gel Prelytic
sigiifRTehaReBiPRelease of electrophoresis) various factors (cytochrome C,
AIF) into

Methods of assaying apoptosis are known in the art, and are described in detail
below and in the Examples. A preferred method of assaying apoptosis is set out in

Example 14: Apoptosis Assay.

An alternative assay of apoptosis involves quantitation or measurement of levels
any one or more of caspase 2, caspase 3 and caspase 8 in the relevant cells. Thus,
preferably, levels of any one or more of these caspases is decreased in a modified cell or
population compared to one which has not been so modified, by 10%, 20%, 30%, 50%,
70%, 80%, 90% or more. Preferably, modified cells exhibit a delay in expression of any
one or more of caspase 2, caspase 3 and caspase 8 by a period of time preferably at least 1
hour, more preferably at least 6 hours, most preferably at least 12 hours or more, e.g., at
least 24 hours, at least 36 hours, at least 48 hours, at least 72 hours, at least 144 hours, at
least 288 hours, or more, compared to control cells which are not modified. Caspase levels
may be assayed by any means known in the art, including RT-PCR, RNAse protection,
SDS-PAGE, immunoassays, etc.

Cell death can occur by either of two distinct mechanisms, necrosis or apoptosis. In
addition, certain chemical compounds and cells are said to be cytotoxic to the cell, that is,

to cause its death.
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30

Postlytic DNA cytoplasm by mitochondria fragmentation (= late Activation
of caspase cascade event of death) Alterations in membrane asymmetry
(i.e., translocation of phosphatidyl-serine from the cytoplasmic to the
extracellular side of the membrane) Physiological Affects groups of
Affects individual cells significance contfyuous cells Induced by

phy3|olo ical stimuli (lack of Evoked by non- growth factors, changes in

hormonsioiMiSiotiteth dathortdntlitssinpeamee prigpicplsampgund (such as a
foadj@@@ﬂieﬁelIsquhﬁﬁ&aualﬁmamba&taﬁkdmaﬁ@nhagwmllmfmmyto
ons V|ru élmg(%thermlta,t(gygt%maéla ?mmaé metab llc oisons
nelsﬁoaéso%ri/o OSI acrop S ign iCERE THARTRE 61r reslﬁgnsesl’g% e
cellu[a:ff@ahttabéeamm Borcesignificarudbnod hetexbsisaaord @pofthasis, cell death

mﬁﬁ&%& 'B?zee ﬁq@?%@lﬁ){%"&erfﬂllﬁléll'élgﬁ%cl@‘tﬁtér NG desGrRaARARY YSmbines

In detail,” as well"as various assays for measuring cell death by apoptosis:
someAsBrEA Dt ReckRvIS adIBNRERRSES- A, (1993). Endocrine Rev. 14, 133;
Vermes, |. and Haanan C (1994). Adv. 5 Clin. Chem. 31, 177; Berke, G.
(1991) mmun,o 96; Krah , nd 41 Tschopp, J. .
(1900 ool SR8 ot e R S O e R prpppica
procesmmbicbloddath maoalmece@mdaoa £4903) Hpsprdsis chemoriahsult.
NJ&QQX'&&@@W%VH&Q ave &ﬁésé&?@g}tr&&l %rlQl{@éh&ﬁ ;ﬁ@éro‘lllglliﬁl bnditions

H. (1980). Nature 284, 555
(e.g., hypothermia, hypox1a) which may result in damage to the plasma membrane. Under

physiological conditions direct damage to the plasma membrane is evoked by agents like
complement and lytic viruses. Necrosis begins with an impairment of the cell’s ability to
maintain homeostasis, leading to an influx of water and extracellular ions. Intracellular
organelles, most notably the mitochondria, and the entire cell swell and rupture (cell lysis).
Due to the ultimate breakdown of the plasma membrane, the cytoplasmic contents
including lysosomal enzymes are released into the extracellular fluid. Therefore, in vivo,
necrotic cell death is often associated with extensive tissue damage resulting in an intense

inflammatory response.

“Apoptosis” (“normal” or “programmed” cell death) refers to the physiological
process by which unwanted or useless cells are eliminated during development and other
normal biological processes. Apoptosis is a mode of cell death that occurs under normal
physiological conditions and the cell is an active participant in its own demise (“cellular
suicide”). It i1s most often found during normal cell turnover and tissue homeostasis,
embryogenesis, induction and maintenance of immune tolerance, development of the
nervous system and endocrinedependent tissue atrophy. Cells undergoing apoptosis show
characteristic morphological and biochemical features. These features include chromatin
aggregation, nuclear and cytoplasmic condensation, partition of cytoplasm and nucleus
into membrane bound vesicles (apoptotic bodies) which contain ribosomes,
morphologically intact mitochondria and nuclear material. /n vivo, these apoptotic bodies

are rapidly recognized and phagocytized by either macrophages or adjacent epithelial



Leist, M. et al. (1994) Biochemica No. 3, 18 20; Fraser, A. and Evan, G.

(1996) Cell 85, 5 781-784; Duke, R. C. (1983). Proc. Natl. Acad. Sci. USA

80,6361; Duke, R. C. & Cohen, J. J. (1986). Lymphokine Res. 5, 289;

Trauth, B. C. et al. (1994) Fur. J. Cell. Biol. 63, 32,Suppl 40; Matzinger, P.

(1991). J. Immunol; Methods 145, 1853Kaeck, M. R. (1993); Anal.

Biochem. 208, 393; Prigent, P. et al. (1993). J. Immunol; Methods 160,
celiggDpghigis ST s mreabapNs P98 S)C AAPBlgHHEI 1B CEb3BorHR
infarbmetor: (4P}l renlitsdd. GelliBiokh?, apbploaldbdrlicl Al wdiP94)ht édmaining

caff sty [ 213, Apoptosia and col mediated cytoladeiy are charadlerizg .,
Yy Cl€avage Of the genomic Into’discrete Tragments prior to

hanbkenbranedistaagddiymedcsordingly, apoptosis may be assayed by
measuring DNA fragmentation, for example, by observing the presence of
DNA ladders. DNA fragments may be assayed, for example, as "ladders"
15 (WidPlRd 180BR e QHeU aRYEY 6‘P1ﬁ1@1f§‘68‘é‘f%*é"r§®’§8r¥ﬂfr?fosw and
apppsRtibRI@hieBlsnedifiyd guantfibition etihisionmceammplexet BNRese features.

Afrag Ents (}{jlaf,efor exm (ple, ELISA. Such an ass relies&)n and)n?-s&e )
n gl cS€.dl TCNCECS, a e%r{n C{)m 111at10n mag$%assa C énor cr 1o  determine
sandwiCh’ immunoassay to detect nucleosoimes. The procedure  Involves

whethetingllodtglbis ceptrifungzbioapantbsliseabdimgaiosisupernatant (which

1 Alecad th

roHo

nnnnnnnn PMNA - fram-necraotic—ecalle that | h-the-membrane
ancuua ||UUU|| arc TrcTimoTanrc

during incubatjoN§CX8ifs are 20 resuspeAOPESH incubated in lysis buffer.

Afterlysis, mtact nucter-are petteted-by
Maspbalogicitlis| s ren8raéreptay
feptat@sand nuclaas@mes in the supernal
antibodies, anti-histone (biotin-labeled)
(peroxidase-corjG&aedy Iniebao! nu-
the microtiter playeopiatheapideptavidin.
antibody-histope co es are washe

ple
components thé?'é?g%r?&frfﬁ%muno-react
with peroxidaser sgosiatSANRTISVED -

(and thus, of immobilized anti- body- hi

determined spebwopshisierfrstriaady. Se
early stages of gpQBiegi$yApPoptosis m

centrifugation-An-atiquot of the
difeedateg Websreatiaviret of
tantegrébound with two monoclonal
and anti-DNA _

cfeBHE D A ABsIRaLR A Fisprdear

Thembrimenobilized
d three times to remove cell

VBeging Wil shriiigsahevioatasm and

Thaamauwahefrepiered product
stone complexes) is then

yEdprotb dsssngrdanivoveer hittie
aymafldhgsafese also be assayed

by detecting the presence of, in addition to, or instead of, 42 assaying the
activity of, apagplysistagthicat proteases Eoshatiocaspasebrangbosadpeasecles
3. (swelling) of organelles | (apoptotic bodies)
Mitochondria become leaky due to pore
formation involving proteins of the bcl-2
family.
Biochemical Loss of regulation of ion | Tightly regulated process involving
features homeostasis activation and enzymatic steps

No energy requirement
(passive process, also

occurs at 4°C)

Random digestion of
DNA (smear of DNA

Energy (ATP)-dependent (active process,
does not occur at 4°C)

Non-random mono- and oligonucleosomal
length fragmentation of DNA (Ladder

pattern after agarose gel electrophoresis)




Caspase activation can be analyzed in different ways, for example, by an
in vitro enzyme assay of, for example, cellular lysates by capturing of the
caspase and measuring proteolytic cleavage of a suitable substrate.
Furthermore, caspases may be assayed by 5 detection of cleavage of an
in vivo caspase substrate such as PARS (Poly-ADP-Ribose-

—Polymer-ase). Cleaved fragments of PARP may be detected with a

suitable antibqcdf'§tidBRs%#Fhnti PARPRARRIBS NP didsaeniaiion Relsase of

DNA fragmentagieoragsryssaje especiallyasoitapledey @§sasHReRIOPIFISinto
in cell populations. Methods for studying E‘éﬁtos' in mdmdual cells are
also available, SigsHdicBNA 10 and TUN ANEsBR Y assays.

As noted above; Eg&ﬁ%}ﬁﬁ{%PMa@@gfafiai@[\/%@n onanapigeistiscayent
which often ogcurs in ly stages of apoptosis. Cleavage of the DNA

yields double-sFsiY 8 olecular wAiiereD0vA Hraperenen¢ravmomeiy (..,
oligonucleosomes) as WeII as single stiapshbreAKS L PR IPBEN-serine
molecular weight- DNA. In TUNEL, such DNA strand breaks are detected

by enzymatic labeling of the free 15 3'{ditdretiminy witlissuicatioléhmoditieel lular
nucleotides (such as X-dUTP, X = biotinsi@é%f%gl%g%gglil@%. Suitable
labeling enzymes include DNA polymerase (nick translation) in ISNT ("in

dlh‘gi&ﬁanslaﬂmatagd)ﬁ@%mal deoxyxtreleotichiktrrasterase (end
siIa%e ?1% et|n TUNEL. ("TdT-mediated X-dUTP nick end labeling”; Huang, P.

| SYYEIRR A Biochem. 207duss; rorhysiologialetianyli (lack of
1995, Trends Celldighi5, . 20 Apopr%iﬁvﬁaﬁé&lﬁ@, ReASAYEHdMhonal

measuring membrane alterations, including; loss of terminal sialic acid
residues from tRSSIRLO&Shs of cell surf’a{bvérBWB@btr)oteins exposing new
sugar residues;disnetganee of surface glycARIQIRIER HRAIIIRYRRRIR 85
receptors for Cg{gé)lha e- s%:rei(ted adhesive molecules such as
thrombospondi oS asymmetryMACEIMASbrane phospholipids,
altering both théytigdrophobicity and chafgephthe 2a 'ane surface.
In particular, the human antj ulant annexin V is a 35-36 kilodalton,
Ca2+-dependen t"b]ﬁ% 5’!%’8&% Squndlng protein that has a high affinity for
phosphatidylsetypqRs)ishheroreaal viable cells, PS is located on the
cytoplasmic surﬁq&gb&flé%%ggu embrane. However, in apoptotic cells,
PS is translocated from the inner to the outer leaflet of the plasma
membrane, thuPleeguesiogi$lS/to the external cellular 30 environment.
Annexin V mayljipa% %{)% ggse used to detect phos-phatidylserine

Significant

inflammatory response

Table 1: Differential features and significance of necrosis and apoptosis.

Reference is made to the following documents, which describe apoptosis in detail,
as well as various assays for measuring cell death by apoptosis: Schwartzman, R. A. and
Cidlowski, J. A. (1993). Endocrine Rev. 14, 133; Vermes, 1. and Haanan, C. (1994). Adv.
Clin. Chem. 31, 177; Berke, G. (1991). Immunol. Today 12, 396; Krdahenbiihl, O. and
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43 asymmetrically exposed on the surface of apoptotic cells (Homburg,
C. H. E. etal. 1995, Blood 85, 532; Verhoven, B. et al., 1995, J. Exp.
Med. 182, 1597). Furthermore, DNA stains such as DAPI, ethidium
bromide and propidium iodide, etc may be used for differential staining to
distinguish viable and non-viable cells. “Profiles of DNA content 5 may also
be used; thus, permeabilized apoptotic cells leak low molecular weight

TysRORP-dnt d2lectiBrstokdindsyl Vap T Befedobns &mﬁti Ly (1988).J.
InNAdtandagdanghas. ofdbeh cetlslm%o be dpiegte thinvufol. emlapla 126;

ro etry ojogical ch ristic of
Saa‘{llsd éo et}:t ggry ﬁqu@gélnﬁer %nggc%lori 2g@ipop O(Siil;) (Erst d pro feel?éél 353;
L@&t%@bﬁd(B?%)ﬁd@d@dﬁQ:@E‘ﬂm 31 34201 O ek Horeitd HyalR G108B6CER1] 85,
7848 5IAR, ﬁ“é“(tbs\ﬁ) %ﬂ%ﬁ%’ﬂtzAt&ﬁs&gﬁé’A[%%V&?1%&13@ BI4% Cohen,

Hentgartner, M. O R. E. and Horvitz, H. R., 1992, Nature 356,

J. 49d %80 )Lwaﬁt@bgsm@o% 28R afrauthy, Bl §o6! Nafé?@@é@}ll?é§?§6}3101 63,
3zBsahp°p(B@“Me@mﬁgealp %9931 . 1Biginfahermvica 8IS 6RFI kMi¥RSHtR T1993);

Reed, J. C., 1993, Blood 81, 151- Ityal, Z Millim
A%ﬂd]?%B?Eﬁ?éy%Qgswf Regentclypyal éb§9 3) Iqgag (%%fg%lﬁa‘cﬁﬁaw Huang,
P et dlludiea1, Watlee2352n34u BidéEynet2(hy thaRimenof aitibodied. (o95alSeends
Ceki? toZ?Sé%ydaRoe%o? gtEEQTIDE V%C BRS The

nuc éotides can be |nc rpor ed Into a recombinant replicable vector.
The vector may be used to replicate the nucleic acid in a compatible host

cell. Wpépins uidhed m@m@@dwld@@ RrOVitkeaa: Rt ol SRRkdRG f the

otides hy introducing a polynucleotide into a.r Ilcable vector
e N (LS o B DD B B s tnely
apopilasisdanybn dﬂsrayed/iblyldmbxmmgbﬁuﬁrﬁpgnﬁmamhﬂfer\mplemp observing

th%%%?rﬁ‘é‘}éﬁﬁﬂcga‘é%“ig R s *ﬂ?‘%t&%ﬁ' t%; riéfcreé%alﬁ HEda?s “ladders”

cteria such yeast, m mmallan ce ere éll’ otic

(v tingel b enakiiples iffsam s sf@h@énédﬂaem%@/frarpmynw@mtﬁi@f ipells, or

bﬁq&ﬁ%ﬁd&%@?ﬁﬁl%&ﬁ@@%@l@&%@pﬁﬁggﬁféﬁ% {hatrs expable, @LISA Such an
providing for the expression of the coding sequence by the host cell, i.e.

sty VliSio PRs P BSSHER ST WA PRHRCBSHAY O iSSP HFIRBEP RS ahRctRERCedure
inthevee pyitti@gtsells by centrifugation and discarding the supernatant (which contains

DNA from necrotic cells that leaked through the membrane during incubation). Cells are
resuspended and incubated in lysis buffer. After lysis, intact nuclei are pelleted by
centrifugation. An aliquot of the supernatant is transferred to a streptavidin-coated well of
a microtiter plate, and nucleosomes in the supernatant are bound with two monoclonal
antibodies, anti-histone (biotin-labeled) and anti-DNA (peroxidase-conjugated). Antibody-
nu-cleosome complexes are bound to the microtiter plate by the streptavidin. The
immobilized antibody-histone complexes are washed three times to remove cell
components that are not immuno-reactive, and the sample is incubated with peroxidase
sub-strate (ABTS ® ). The amount of colored product (and thus, of immobilized anti-

body- histone complexes) is then determined spectrophotometrically.

Several proteases are involved in the early stages of apoptosis. Apoptosis may

therefore also be assayed by detecting the presence of, in addition to, or instead of,
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44 described are in a relationship permitting them to function in their
intended manner. A regulatory sequence "operably linked" to a coding
sequence is ligated in such a way that expression of the coding sequence
is achieved under condition compatible with the control sequences. 5 The
control sequences may be modified, fo‘pexample by the addition of further
transcr{gtional regulatory elements to make the level of transcription

asgipd R HHRE LB hPBPRERSIR MBS 5 Bre RS HHIG I &1 S AP R SEripforfispase 3.

CiappshelatorsitaciaiSmaplpeddansisrenad aniraisfestadirioog switable-o enzyme

asggs% Fetll as des%lbc%ﬁi]upaerl w to I’O\(/:Ig% for ex&gssmn of a 1EJ({ioteeleps.u'rl'ipllgs

tdcess Ay comprise cllttiting aho™ fY'eelt transtdined with&n
prejquigssiokvegon s destrlibedsiaeemthermonditionps ses proyible dgnayed by

dFERISTIPOAN H0E é{Fﬁﬁ% %2 %Qgﬁgge SROLENES RACROMIRD W%?t%iﬁfﬂﬁ%ose-

optionally recovering the expressed protein. The vectors may be for

Polyaieipec bladinig biogns Ve bPSBDWas dsvitei et g ftéghicamsipody such

as%ﬁﬂﬁﬁﬁ)@ﬁp @ﬂ?@@ﬁ& f ?&ﬁt&w@%iﬁlﬁ%m& faichRalvays! ﬁﬁti@@ #8dshecially
optionally a regulator of the promoter. The vectors may contain one or
S‘Wﬂh% f‘éﬁé&%ﬁlﬁi@g ARSES g AR 8!l iReRWaBle an ampicillin resistance gene

in the case of a bacterial plasmid or a neomycin resistance gene for a

mammaligy RGL KETEUSIMBY; D 56 L dRLIRAVRIE 10 HANRIER! Qich as ISNT

transform a host cell” Control sequences operably linked to sequences

andnEUA R e prsididaheiinge 9o SRAYAEETSHEJNED degradation is a

CHRXIRSEIRN SR MUK D8RS cLREBEIEOBALD) SRGUEBERSIpRYishE ISalRGtesf the
ctor is

be.compatihle with the host cell for which t xpression v
DIAIER GBI ACRBREIR (RS HEER VA AR TS
olencowipassesshackeid] acidinggdgigrmdangitg (firsda’ana loghnplekity fromeight-

i oters, t ters. di m element .
D D OO Y ARSI B o the free
3 d rtprationalith sritablimatisifes suerpodesh prakasyetif g motebiosing DIG or
ﬂﬁ%&iﬁ??‘§Hﬂ%ﬂ%@ﬁ@%&ﬁ%@aﬁ¥&ﬁ§e®ﬂ$ﬁgﬁ¥ﬁ%&%Qni-EEQrﬁ’ﬁgm%ﬁf in

is typically derived from promoter sequences 4 ) )
ISNT (*in situ nick translation”) and terminal deoxynucleotidyl transferase (end labeling)
in TUNEL (“TdT-mediated X-dUTP nick end labeling”; Huang, P. & Plunkett, W., 1992,

Anal. Biochem. 207, 163; Bortner , C. D. et al., 1995, Trends Cell Biol. 5, 21).

Apoptosis may also be assayed by measuring membrane alterations, including: loss
of terminal sialic acid residues from the side chains of cell surface glycoproteins, exposing
new sugar residues; emergence of surface glycoproteins that may serve as receptors for
macrophage-secreted adhesive molecules such as thrombospondin; and loss of asymmetry
in cell membrane phospholipids, altering both the hydrophobicity and charge of the
membrane surface. In particular, the human anticoagulant annexin V is a 35-36 kilodalton,
Ca2+-dependent phospholipid-binding protein that has a high affinity for
phosphatidylserine (PS). In normal viable cells, PS is located on the cytoplasmic surface
of the cell membrane. However, in apoptotic cells, PS is translocated from the inner to the
outer leaflet of the plasma membrane, thus exposing PS to the external cellular

environment. Annexin V may therefore be used to detect phos-phatidylserine
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of viral or eukaryotic genes. For example, it may be a promoter derived
from the genome of a cell in which expression is to occur. With respect to
eukaryotic promoters, they may be promoters that function in a ubiquitous
manner (such as promoters of a-actin, b-actin, tubulin) or, alternatively, a
tissue-specific manner (such as promo‘férs of the genes for 5 pyruvate
kinase), They may also be promoters that respond to specific stimuli, for
aSYRURTHIC A PYOTIBRSFS HAISIAY et SIPRBPIMEAE T BRSO A &i-diofndtiers 1995,
Blowysasohe visedyviar Bxamiple e, Yaiope)y/sutisE ie3sko ehuiahénns1oMNA
termingl re MMLY LT romoter, the.Rous saycoma virus (RS
S B Dbt S L T S B Dl R
differyral sbsbenagy emthsjemussiov tdeprodnotersiablbedhsl Ribldes @ fHANtheontent

mﬁyg's%%fe ﬁMF&ﬂQ%Q&ﬁQ&bﬁ%@&%&%ﬁ&@&ﬁs ‘P&{F\’ RS GIRRd VDR BR A,

ife-time of the cell. Inducible means that the levels of expression
angisigipéPusihgsthe(propsaker-ciin B reggliatedt ] nvabidriser, BN ottaiuag than that

ofFCOMARI SAG P adREfies iy tbRaassditianh of fdaesirkoMegsiatescal changes
sequences, for example enhancer S%%Jegceﬁﬁ Chimeric promoters may

chafag s ifsg APSRIBHSIAE S AG AT PN 8RS or more different

promoters described above. EXPRESSION OF CGFAIM, CGFADD,

CGPRGRGAMNR SGREQUUEM PRYREREIPE 3 4M0Mar40 X eERi H. M.

biologically active cgFAIM, cgFADD, cgPDCD6 and / or 20 cgRequiem
andoiipaptidd; B chiufcdlghs&dd & Y rAb b, Y BeDdosY ikefluiBm1990, Dev.
BielyRYckptide H@ﬁlﬂg@ftﬁ@lﬂS\Efw,%l‘lliiﬂtR.@S@ﬁﬂ@ﬁ/ﬁfﬂlm{aRQQ@I%(,)Wature 356,

sequence s to enable the re t uence to_direct expressi
o S L e o BU Bl U 2oRnel ey . t
alretflatdnBsdqUance 26 8héhlaHovEY Mipagpen T Qptdaldy Jtiie, 1993, Blood 81,

olypenti d y be purified. ref I (e sV
e LA FASREBCog oo e G 3-619),

ppolymuitbdtioeaskdieticd id Mok MatwslgSdsdaeiated, 48 yehhesefirantibodies

m%g{g&b&@g@@%%ﬁ{,g@%@ polypeptide comprising providing a cell,
preferably a Cricetulus griseus cell, in which a Cricetulus griseus FAIM,
FADD,

NUCLEOTIDE VECTORS

The polynucleotides can be incorporated into a recombinant replicable vector. The
vector may be used to replicate the nucleic acid in a compatible host cell. Thus in a further
embodiment, we provide a method of making polynucleotides by introducing a
polynucleotide into a replicable vector, introducing the vector into a compatible host cell,
and growing the host cell under conditions which bring about replication of the vector.
The vector may be recovered from the host cell. Suitable host cells include bacteria such
as E. coli, yeast, mammalian cell lines and other eukaryotic cell lines, for example insect
S19 cells.

Preferably, a polynucleotide in a vector is operably linked to a control sequence
that is capable of providing for the expression of the coding sequence by the host cell, i.e.

the vector is an expression vector. The term “operably linked” means that the components
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PDCD6 or Requiem polynucleotide sequence has been brought into
association with a regulatory sequence so as to enable the regulatory
sequence to direct expression of said 5 polynucleotide, and culturing the
cell under conditions which enable expression of the polypeptide, and
optionally purifying the polypeptide. Wé4urther describe a method of
producing a polypeptide comprising: (a) providing an expression
deserihethaes PR B IRGIY dre Rt TS ansTHRAV nfRetg, manner. A
reRRERS YqRaquicspaabinuciralitde sepdencecinienassotiation iwikhich a way that
regulatory.10 sequence so as to enable the requlatory seque to djrect
o g B S SRt ) g SPLSEHEHES AL conto
segodypeptide from the expression sequence under control of the regulatory
sequence, and (c) optionally purifying the polypeptide. In particular, the
nucleotide sequences encoding the respective nucleic acid or. .
homol 8§ FBIFOASEAENSSS daay Btivaedifisrb Senxg RIS ee ddigon of further
trapprippicate egiessipalchziveatomale: tieeTeetdbithiabeepi@intdeged by the
JIfeFsean.elements for e ranscription, and, ransiatien.of the inserted
cogﬁng equence. We also provide Tor appolryllpep?l e produced by any of
the above methods. Methods of enabling expression of cgFAIM, cgFADD,
cgP DL ANdSaRaHiSmRAMReRlides REiFR) LHiRSIRVKo Wil BE described

appreciated that these methods may. be suitable 20 for use in. )
BN BrFEP RS AL p Ui SRS JBAK SATRTSS T TRe @ host
celipraegulatmhvatlaapalypeptide isdesiiedescthadpboge laitn odratifédsmiprovide

foP %%%'}eté’s%‘:ht')(‘gy"tﬁe N gﬁ&?%‘%‘% %Sﬁih’gas?e"'E{engé‘gn%%‘irﬁo‘%h@’ WIS 19, RIS a1y
expressed palypéptides is by means of an~ expresston vector, i.e., a

regevtongete capresadigyoidiich contains a regulatable promoter, 25
optionally with other regulatory sequences such as enhancers, which is

operafly linked to a sequence encoding a polypeptide of interest which ..
s b S RE O B SHTER ok LB TAT RS HHS RIGHEA S W origin
ofkrplivatioihoseoskiled prihe it iorayidexpsaditn obtstruct @xpyassiestide and

opggogglg%gqgéﬁil%ggo%etﬂg ?&%%t%ﬂcﬂ%i%e‘%@%%ﬁ!%ﬁ&ﬁ@@%e%f’ B&??e%@gable

iIem~and appropriate transcrlptlonal an anslational contro
matkeri@anssTigssgample an ampicillin resistance gene in the case of a bacterial plasmid

or a neomycin resistance gene for a mammalian vector. Vectors may be used, for example,

to transfect or transform a host cell.

Control sequences operably linked to sequences encoding the protein include
promoters/enhancers and other expression regulation signals. These control sequences may
be selected to be compatible with the host cell for which the expression vector is designed
to be used in. The term “promoter” is well-known in the art and encompasses nucleic acid
regions ranging in size and complexity from minimal promoters to promoters including

upstream elements and enhancers.

The promoter is typically selected from promoters which are functional in
mammalian cells, although prokaryotic promoters and promoters functional in other

eukaryotic cells may be used. The promoter is typically derived from promoter sequences
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methods include in vitro recombinant DNA techniques, synthetic

techniques, and in vivo 5 genetic recombination. Such techniques are

described in Sambrook, J. et al. (1989; Molecular Cloning, A Laboratory

Manual, ch. 4, 8, and 16-17, Cold Spring Harbor Press, Plainview, N.Y.)

and Ausubel, F. M. et al. (1995 and pe todic supplements; Current

Protocols in Molecular Biology, ch. 9, 13, and 16, John Wiley & Sons, New
of\il N S Qi8R St ERpRasiBlevisRdINGst BYERAISE SRy skitnmZbe ggnome

ofCOEdHI thaniel @xppaS sibi WSWﬂﬁQdmgct@F@erﬁ@EAE&noters they may
nngCDG ﬁ)ngli%r che uiem. These include, but are not limite
romoters %u tl&l’l us manner @ W} g %[ 1S O a actln b- actln
ICTO8rganiSms Shch S BadianaraNeionTie A $8EMbinan
tubalete o pi egeaiiabmid] sneosauidiDiNAnexpresdian pectotsrsyebdie genes for

pyRNROLMEL WHR XEARY %Brﬁéfﬁ%%\ﬁ?&%o{ﬁat RR86hasH %@éﬁ%‘@%ﬂﬁ%ﬁﬁt%r example

with virus expression vectors e d., bacul OVII‘US? P lant cell systems

PreERitsTHhatiithsigFa i desresRoseEbs (B3 ProsekRiffBivet sadsaised, for
ex\é'ﬁlrlcﬂe(@ié'\w{@lg_ﬁé? h@éﬁ% ;g@ﬁa&nvgwﬁﬂ M}{gh&?ﬂﬁhﬁl kaﬁ%armiywem? In
vectors (e. 1orp P ranimal ce ms. Any suit (S
PfﬂH‘é’ct%“e|ﬁ]ﬁii?ﬁ%sé¥ﬂ%%ausrﬁég{éﬁ{@r Bigmesterdre jé‘@jﬂ?é’t&?g}omeggowms
(BdyydRgashanerthose non-translated regions of the vector (i.e.,

enhancers, promoters, and 5' and 3' untranslated regions) Which interact
20 with host cellular proteins to carry out transcription and translation.

Suchlblaaretts heAivaraeemeifostenpipnaeiars s britidraipendig thp levels of
eﬂﬁl@ééﬂﬁi%ﬁﬂé‘l@éﬁ@l@gb%g@ﬁ'&@ﬂ ,b@fagmum@anﬁﬁglﬂi@m@ EﬁﬁféS@flfHéQiéll

ndtanslatlo elements, including constjtutive,and inducible romot
et e e o
repgodateaters such as the hybrid lacZ promoter of the BLUESCRIPT

phagemid 25 (Stratagene, La Jolla, Calif.) or PSPORTI plasmid
(GIBCO/BRL), and the like, may be used. The baculovirus polyhedrin

prombBteAriEgy aNysRthsshBEneETS B RoRed B ddpntisaldiiriiobfurther
reff@AIREHGRAISS ok I@l@ﬁﬁ}ﬂ@'&&@eﬁb@@h&mkdﬁiﬂﬁkﬁ%rﬁ&@rﬁﬁ@@%o be
tein genes) or from Iant vir ses wraldp oftpote sorle
oSBT i

RSy R R e AT Beycescried

atsystems promoters from mammalian genes or from mammalian viruses
are preferable. If it is necessary to generate a cell line that contains

multiple copies
EXPRESSION OF CGFAIM, CGFADD, cGPDCD6 AND CGREQUIEM POLYPEPTIDES

In order to express a biologically active cgFAIM, cgFADD, cgPDCD6 and / or
cgRequiem polypeptide, a Cricetulus griseus FAIM, FADD, PDCD6 or Requiem
polynucleotide sequence is brought into association with a regulatory sequence so as to
enable the regulatory sequence to direct expression of said polynucleotide. Expression of
the polypeptide under control of the regulatory sequence is then allowed to happen.

Optionally, the polypeptide so produced may be purified.

Preferably, the regulatory sequence is one with which the FAIM, FADD, PDCD6

or Requiem polynucleotide sequence is not naturally associated.
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of the sequence encoding cgFAIM, cgFADD, cgPDCD6 and/or

cgRequiem, vectors based on SV40 or EBV may be used with an

appropriate selectable marker. 5 In bacterial systems, a number of

expression vectors may be selected depending upon the use intended for
cgFAIM, cgFADD, cgPDCD6 and/or cjﬁequiem For example, when
large_guantities of cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem are
need¥¥eiiterarmdtrcits 8rarhpoicRroduciBERbRFPHIR O RIBHSBFaoviding a

ceeupfeﬁ@mnyﬁ sienpioeinsyhatlaie weachly pmﬁﬁﬂumgmhwmwsumu

rs include, but are not l| |ted to, 1 Itifu ctlo | E, colic
P R e G e S e R B e et yin o

regetquumywcmmdimasgﬁmwblcglmmlngm@memdmmmmnmw said
pdﬁffnﬁ'&@&%é”&%&%l\f&ﬁ&%f &Yb%@ﬁ‘&ﬁ’éﬁkéﬁ&%ﬂ&%ﬁ% Qh%@}@*é&&&%gmwe% the

et and the' subsequent’7 residues of (3-galactosidase so that a hybrid

PypeaHde. BREcRRIENAHINPYEETORS tW&QIM@m@eG and S. M. Schuster
(1989) J. Biol. Chem 264:5503-5509), and the like. 15 pGEX vectors

o R s AR AR SE 10 SRGRR OIEl e o)

polypeptides 48 FUgion pro fEins Wit nsferas
prgemnglasmhrﬁssmn fmltems meélsmldl blselamzmefasdwigwm@d FromM,

FASEA SO 2 JiaBianeagRRa REALS IRNGH i SldiRory

in the presence of ree glutathione. Proteins made in such systems may
segueges iR b HAlSdEHssaIMOth ASANSRECOPFAESE SIRTSPStRR 8t Wikhvage

p(ﬁr?nﬂé?_l)_ﬁ@et%l) Td’lﬁ‘)ﬁJﬁi” gQQ(I ﬂ@é@&ph B%ﬁl@&)ﬁlﬁ@f@ﬂd@ﬂ&ﬁ ﬂﬂ%&%@&é‘f&mbequence

the at will. In the yeast aromyces cerevjsi umber

T O e s RSP B e B ST e PN e A BREp e
factor, alcohol oxidase, and PGH, may be used. For reviews, see

Ausube) fAHRTR)E 3RE RS RIAle 4R e MEDRHS Ei@zrlégﬁgl:tljv%%gféi@léﬁ"’lh or

25 In cases Where Iant expression vectors are used, the expression of

hogaa%ﬁ%svaéweaﬂmrgd@&mtrwéaﬁ&@f@ﬁ%@'ﬁj@%@%&?%&gﬁ@@&ﬁt@ﬁfpressmn

vantay, be. drivestdiywaiohafoatdibinbehefdssarmelersekto faxanpidsyiiplion and
moter uch as the 35S and 19S promoters of CaMV may be used

tr%f% 0(51r(i)n o mrﬁlr%euon Witk thd"h nga leader sequence from TMV.
(Takamatsu, N. (1987) EMBO J. 6:307-311.) Alternatively, plant promoters

such A& S iSomals P RERMEIRER A P Sbpal: AROIRERBAY

be used. (Coruzzi, G. et al.

Methods of enabling expression of cgFAIM, cgFADD, cgPDCD6 and cgRequiem
polypeptides are set out below. It will be appreciated that these methods may be suitable
for use in embodiments of the methods and compositions described here in which up-
regulation of a polypeptide is desired, e.g., up-regulation of cgFADD in order to achieve

enhanced cell viability.

One method by which to provide expressed polypeptides is by means of an
expression vector, i.e., a vector (e.g., a plasmid) which contains a regulatable promoter,
optionally with other regulatory sequences such as enhancers, which is operably linked to
a sequence encoding a polypeptide of interest which has been cloned into the expression

vector.
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(1984) EMBO J. 3:1671-1680; Broglie, R. et al. (1984) Science
224:838-843; and Winter, J. et al. (1991) Results Probl. Cell Differ.
17:85-105.) These constructs can be introduced into plant cells by direct
DNA transformation or pathogen-mediated transfection. Such 5
techniques are described in a number of generally available reviews.
(See, for exar;gée Hobbs, S. or Murry, L. E. in McGraw Hill Yearbook of

Scier¥sthpds TeiRRarEgy={L oy Ve Bt il e My begsed to construct

expPdssion Ye Abrinsathisysiairytayalsadodiiged Ho BMP RFACYFAMPDCD6 and
FADD, cgPDCD6. and/or cqRequiem. For example, in one such

e e P A B SRR R e

meged amdwdcior toexeesbifordifiNgetebin Sposiopteta fraipgria, cellsin vivo

gt Iéb%%ﬁ‘rﬁk%ﬂ@é‘{ﬁﬁ-tg&ﬁ@%‘é's‘g@%&&@g@@lﬁ%&%ﬁﬁ!&ﬂ; §AaPH o8,

cgPDCD6 and/or cgRequiem may be cloned into a non-essential region of
AR ISR o T PBIREM Bing hd BGAd RGP KbABBN B pRbor Press
Plﬁﬂlé//h@@! '}'ﬂé‘p mﬁﬁatﬁhﬁ?b'&(}gs.ﬁlﬁleti @EIGUEWSd _@Bfﬁb%ﬁ&ﬁq %ﬂBﬁi@r@er%gﬁ iR
and/or ¢ uiem will render the polyhedrin ne inactive an
PISHBERIeaT LSRR OIPER V&R ot b Bt RR A RN Vi RSN Y-
may then be used to infect, for example, S. frugiperda cells or Trichoplusia

larvag %%&%&E&Moﬁ%@t%o%%gﬁ@%@@ &Qﬁ%ﬂ WEBHIAY M express

expressed. (Engelhard, E. K. et al. ( Proc.”Nat. Acad. Sci.

segyenpemenoading sehAMYh s8N ALt R CR Adrber eaReigisdfese include, but
ar@&éﬂﬁ’ﬁﬁ@éﬁ%ﬁﬁf&%&@hﬁﬁ@@d&'E@ﬁadﬂér@@ﬁﬁﬁﬁf&ﬁf&?ﬁt&d@@%ﬁ%ﬁa}ﬁ

use an expression vector, uences encoding cC , C y .
ba ISP E AR HIP Ky Rt 5 A e ormed with yeast
expasssariptiendranskatiooctcypiexsdofisistingidf thedatepprorioatecaod (e.g.,

tripartite le s ition in a.non-essential El or jon of
batﬁgg\}ilrﬁsé’e%%%ﬁg ‘ma %E%q%ss][g%}t(f)% %%éfgiﬁlgq Via eev%%%v i é':lcgoég able of
cagkit@ssirigasgcAmtsd§RNDD o drpED apiforins ¢4 RBguiehvithikfsétadl
e %sﬁﬁ“%@t&gﬂ@.g:],-'ﬁqg PBRBENkLARA) PepaniNall AtadsSiEs. Any suitable

n

1:3655-3659.) In addition, transcription enhancers, such as the Rous
host VRS STIRISYSenhancer, may be used to increase expression in
mammalian host cells. Thus, for example, the cgFAIM, cgFADD,

A S S RS SR i
of the vector (i.e., enhancers, promoters, and 5’ and 3’ untranslated regions) which interact
with host cellular proteins to carry out transcription and translation. Such elements may
vary in their strength and specificity. Depending on the vector system and host utilized,
any number of suitable transcription and translation elements, including constitutive and
inducible promoters, may be used. For example, when cloning in bacterial systems,
inducible promoters such as the hybrid lacZ promoter of the BLUESCRIPT phagemid
(Stratagene, La Jolla, Calif.) or PSPORT]1 plasmid (GIBCO/BRL), and the like, may be
used. The baculovirus polyhedrin promoter may be used in insect cells. Promoters or
enhancers derived from the genomes of plant cells (e.g., heat shock, RUBISCO, and
storage protein genes) or from plant viruses (e.g., viral promoters or leader sequences)

may be cloned into the vector.
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CHO cells. To maximize receptor expression, typically all 5' and 3'

untranslated regions (UTRs) are removed from the receptor cDNA prior to
insertion into a pCDN or pCDNA3 vector. The cells are transfected with
individual receptor cDNAs by lipofectin and selected in the presence of

400 mg/ml G418. After 3 weeks of selé@ion, individual clones are 5

picked and expanded for further analysis. HEK293 or CHO cells ,
trans%édf@&%?ﬁ%ﬂéeUégﬁS?IHFoﬁg’gé}ééSaféoﬁéﬁ“éﬁW@%r%ﬂg?Wi%i&tglammahan

vieglbdinaspstabliybex Ifdssingdbaaifdy ghatsrce ptlriinakioutcadtelonasmnisie copies

ically selected and a d ther nalysis. Receptor
o R e SR iR R LR e o R S eRER R voctors based
orcfiviés amiaB¥ edayl beHedami Briificipboiproato sdrrgsb (BHm@kEmay also be

employed to deliver larger fragments of DNA than can be contained and
expressed in a plasmid. HACs of about 6 kb to 10 Mb are constructed

and dBIRREHAiSY SR AtBHAP R FD RISt HEtREORKMES Sheirdbdetading
upmithe palynmeidedroresitlas)yfordhappeuiepONosed oSpeRiimiatiakionexample,
ignals may also be.u achi or icient translagion of 15
B R SR e A PO BRI R R g necced or
thg ushisigmais aitdiodesheciv Wﬁnﬂi@hidhmdﬂgh aent beljaveniosegfURnTEspigieing
thGESRS WORESEHHAANEES ERSOFIRAGPTAIN FREARD AR PRARMHSS,

;:%?Reqwem and its initiation codon and upstream sequences are inserted
mikt

Hunetiapprp kel Resyio s VRicrsiony wdRfitions ardHsdfplidhdl lofStratagene),

inttAtsiatiRNRleentsignRls faan b NegdgipHAPEMED IR L@ JRRGIBeAPmay be
only coding sequence, or afrﬁgment ther?of is inserted, exo?&r{mus

ligpsekintfoHis vesterdP Samaid IHErsansg e arbeipmiatoly catsh ¥RbRd fi

sup)seqi_céem Thresibessndip; ghiedtaitidﬁsms@ddmn hymlﬂpbetémtnqmmmeeﬂ, pIN vectors

(\7%?91”%93(‘}‘% 2 .f§cHasr%§'.2?.8@9‘2‘335%‘??‘&%% '”.S%Er:s%é?%%’&%é%nd the like.
transfational elements hd inttiation codons maynBe of various origins,

pGbih veeteralfanoegmthEtitsoth S\asficencyled bxpreddionxpraysiferersnamdepeptides

as 26 NOlsioR A T RRRS S ARRFaRLIRE & e Mél%ﬂ'@ﬁ&?ﬁ(ﬁ%gi‘?%teins

used, such as those described in the literature. (Scharf, D. et al. (1994

arRglyhleprobtaces bire Por feskioes ly irdesditibn 24 1qsRtier fosguiAthigRe-agarose
bdagschsavtiobytslabiifyieneprbdiaie OXPressiamtpiiie MeemethsRRUANGER

t h tein in the desired fashi h
A EOT B e o BB M B LR RS Rb el s Rssgpglg e
sicarfothylatherloned polypeptide of interest can be released from the GST moiety at

will.

In the yeast Saccharomyces cerevisiae, a number of vectors containing constitutive
or inducible promoters, such as alpha factor, alcohol oxidase, and PGH, may be used. For
reviews, see Ausubel (supra) and Grant et al. (1987; Methods Enzymol. 153:516-544).

In cases where plant expression vectors are used, the expression of sequences
encoding cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem may be driven by any of a
number of promoters. For example, viral promoters such as the 35S and 19S promoters of
CaMV may be used alone or in combination with the omega leader sequence from TMV.
(Takamatsu, N. (1987) EMBO J. 6:307-311.) Alternatively, plant promoters such as the
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51 glycosylation, phosphorylation, lipidation, and acylation.
Post-translational processing which cleaves a "prepro” form of the protein
may also be used to facilitate correct insertion, folding, and/or function.
Different host cells which have specific cellular machinery and
characteristic mechanisms for post- -trafi€lational activities (e.g., CHO, 5
HeLa, MDCK, HEK293, and W138), are available from the American Type

spa R AR O SA PR hertshaskpRmOofsindrmaleds chS QR e b el
(1ﬂietpew®©rm®l IleBIt1Q68@gﬂﬁr@gﬁl@@ﬁsIétgan(lmﬁfp&j@ﬁdéerH%§(84J@ﬁgld Winter,

pre ;h%]iﬁé‘gﬂsoﬂr B1oa AL ISR g&‘tﬂ@s"ﬁe@ﬁ%@tc%%s ot ress}f” Sroduced

or examp e, cefl linés capab y expressmg cg
inggplamDe 10y R G DB\ tieors Sy Retjoieon pahdwrtfmwﬁatcde(hudﬂglon Such

te%%%%%‘% YRR i}i%ﬁ}ﬁt{eﬁf?f‘é%ﬁ&‘ﬁf@' %M%@f&%@l&%a?@& g 9£amp1e

enous expression elements and a sélectable marker gene on t
Hg‘a‘m

ebNaEedard v Mecrapotiblvineatheckebdcictien Hit %tﬁkﬂgy (1992)

Meellawnay b aaioyisitt i arowforaheyd 3. to 2 days in enriched media
before being switched to selective media. The purpose of the selectable

marker is to confer resistance to 15 selection, and its presence allows
growthramdet cyviemn M@B&Mﬁ@hedmmwgﬁ{éﬂééscgﬁémﬂowﬁé@D6

arPUGNEER i RESIIAR ARESI R bRV GRRIN MGH SElSH D AYIPS: nica nuclear
proliferated using tissue culture techniquies appropriate to the ce
ég c&?n$v@ade@nera

PAREAATHBEHYF SARBEHYN Syt mESEind (eseEPtesPdOsRier tEaReY
1riiB8%rdiNese GIUaRhbh R NAVINIELD e HLrBRHSIIEK XIS cgF ADD,

|nas enes 20 (Wig et al. (1977 CeII 11:223-32) and
o S S BRSHBru BLE Ay Tt FAbB LR vhrus, such
aszﬁe&ﬂymai,rmtgemecmndqaaeamlmxdedomniﬂxelmfabe pelighedespaoctivetyt. Alswessful
: t
R B PO L0 TR A R PR HE potytedrn
S it v aad dlrodrog oyaoraRinget imsdacises corBIETRT0 ifptecontaigant

viresigtangarentbe dinaghteesitdes g Qrﬂy]%g%;w@fé &8 or Trichoplusia larvae
(Colbere-Garapin, F. et al (198 J. Mol. Bio 14); and als or

InGER PR ARG Sk b SO A Bt eclhard

E réspeativeyo4 Moy, sapragad dditionad 2xie31able genes have been
described, for example, trpB, which allows cells to utilize indole in place

of tryptophan, or hisD, which allows cells to utilize
In mammalian host cells, a number of viral-based expression systems may be

utilized. In cases where an adenovirus is used as an expression vector, sequences encoding
cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem may be ligated into an adenovirus
transcription/translation complex consisting of the late promoter and tripartite leader
sequence. Insertion in a non-essential E1 or E3 region of the viral genome may be used to
obtain a viable virus which is capable of expressing cgFAIM, cgFADD, cgPDCD6 and/or
cgRequiem in infected host cells. (Logan, J. and T. Shenk (1984) Proc. Natl. Acad. Sci.
81:3655-3659.) In addition, transcription enhancers, such as the Rous sarcoma virus

(RSV) enhancer, may be used to increase expression in mammalian host cells.

Thus, for example, the cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem proteins
are expressed in either human embryonic kidney 293 (HEK293) cells or adherent dhfr
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histinol in place of histidine. (Hartman, S. C. and R. C. Mulligan (1988)

Proc. Natl. Acad. 30 Sci. 85:8047-5 1.) Recently, the use of visible

markers has gained popularity with such 52 markers as anthocyanins,

.(3-glucuronidase and its substrate GUS, and luciferase and its substrate

luciferin. These markers can be used n only to identify transformants,

but also to quantify the amount of transient or stable protein expression
CHfthtsitanle tax speeifecpiisrRifstin. frmetlbsale? Ak 3 upftgsated regions
(Uethatls MabBio k& 12lrd3ptp boitnaygivihe ipresencalabsearENdr pPCDNA3
vec %ﬂ(ﬁ}ge&?s%)r( rc?asnssl erg:tg %%?hs'gg pv?&&hfr gen?o(r)fcﬂﬁ?\rse ?)t I? aggeoctin and selected

present, {ife presence and expression of thé gpene may Nead to be
ingbafmesedcefedoRangphel, (4h8. Setrreherekscodiclgetigph A adirADIDnes are

piERERGPERRTN FHRGAHIE M5y IS SHER MNP AHRRALKAL GERG RS GAE e
transformed cells containing sgggences encoding cgFAIM, cgFADD,

vesrRDBSERE 8 BegabiyaierntEls o ivelgicsl ingseabbeprresping the

inmﬁ{j&i@il QWM%MNQLIQH%E%Q%t%;%glﬂse{e@&!ﬂ&iFAD‘?Eéﬂ Eﬁa[l;}g%%%}m?rthem blot
tandem with a sequence encoding ¢ C! : nd/or .

a &qc‘ﬁ%“rﬁp&‘?{o‘é‘eﬁ{[ﬁé%Eﬁﬁ&ﬁ%faﬂysﬂ%%té\élﬁ#b?é’ﬁ%ﬁ%&‘?&?cﬁ%ﬁ%‘resmam

clomaskeratjered.in response to induction or selection usually indicates

expression of the tandem gene as well. Alternatively, host cells which
contain the nucleic acid sequence encoding 15 caFAIM, cgFADD,

cgP DB R AHGC ) REGmer aat Elpred sy ccgrplprsd eyahegdarger
fr@%ﬁﬂé@&cﬁﬁf kﬁQ_” wenr?mu ’B@daﬁmﬁ&ﬁ%h}d axmgigag G&ibﬁﬁ%ﬁﬂweﬁlka_@vgﬂ dBout 6 kb

t of skill In the art. These procedures Include, but are nof limited to,
o R RS BRI AT A€ MR BPACHF WS e (Tposomes.
pdipcatinoassaintepbigigues avhiedidirs)ude thamphranpugelsdson, or chip

based technologies for the detection and/or quantification of 20 nucleic

acid or protein sequences. The presence of polynucleotide sequences

encodify EGFRINAICYFIENTS BB BIEDBE BHfEl&P AgReFURMF G Pent translation of
sedatactadino BINAcPNADICRINDRINA PRordiizatinor o Regpidicag o6h 4singls

._probes or, ments or fragments of polynucleotides encoding cgFAIM,
S L BB T LA LIS S ST A e
erassays @5 P&M!vrgﬂﬁé)&e:gf’ﬁ@jbﬁ act¥otidgR agualigamebrts bsiﬁedaz_:mdulen and
u ?&Hﬁﬁ&%@8&%9‘1&%%&&%%‘Mtac%%%?ﬁoﬁﬁg%%sas'ﬂg{%‘c‘&)'ﬁ%uéﬂﬁit&?nal

etect transformants containing DI .
transcriptional or translational control signals may be needed. However, in cases where

only coding sequence, or a fragment thereof, is inserted, exogenous translational control
signals including the ATG initiation codon should be provided. Furthermore, the initiation
codon should be in the correct reading frame to ensure translation of the entire insert.
Exogenous translational elements and initiation codons may be of various origins, both
natural and synthetic. The efficiency of expression may be enhanced by the inclusion of
enhancers appropriate for the particular cell system used, such as those described in the
literature. (Scharf, D. et al. (1994) Results Probl. Cell Differ. 20:125-162.)

In addition, a host cell strain may be chosen for its ability to modulate expression
of the inserted sequences or to process the expressed protein in the desired fashion. Such

modifications of the polypeptide include, but are not limited to, acetylation, carboxylation,
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or RNA encoding cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem. 53 A
variety of protocols for detecting and measuring the expression of
cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem, using either polyclonal or
monoclonal antibodies specific for the protein, are known in the art.
Examples of such techniques include hzyme linked immunosorbent
assays (ELISAS), radioimmunoassays (RIAs), and 5 fluorescence

eyt Ratneshing e mesiPraisi Assfbopresieas itonahprsssyne
wuidlzmve@aowyp%’afdﬂﬁodfaﬁd@m\aertﬁmqwaeméarfsrmgl&@tmﬁew

1ns Fl'g\rll /”or uncti ([))n6 B@éren tqtu wlﬁ éﬁ%fe”e eglt'itcacellular
compétl ng assSay may Dbe e hese an el assays are

mwéllirae;sanb@hamdztmﬂam fm@mmplefqnpw&mmslmlmaétaauﬂ'@@@ g., CHO,
Héﬁi Oﬂﬁﬁ'éﬁ WeHogs, %h%ﬁ%é‘}%‘e%%‘lesf?&HQHe'ané%aﬁ@fl}’ﬂQ%lﬁ&e

Minn.) and in Maddox, D.’E. et al. (1983; J.

qué@trzq@ 4i6) Bathgsda, Mﬁét@éf%% %%Fﬂ@@éﬁ%@é(ﬂ?ﬁiﬁ@é&%caﬂon

art e Brth osenskiiRG ptealt and may be used in various nucleic acid
and amino acid assays. Means for producing labeled hybridization or

PCR probes for detecting sequences related to polynucleotides encoding
cgF AR, egEADD, bigh DE D@ misicagRequismiinclutetthsligadibetiprgssion is
f%i‘ré@@%@@%nﬁfédc'é\?%@gcQﬁABE'%%BW%%%#&% qP/F"égFADD

nucleotlde Alternatlvely, the sequences encoding cg
cIHBEDOHAtFER ey SrRthbedF s {PrragiisiHg ﬂ?f@réml%a%@mw@a may

cdﬂiﬂrﬁ\?‘lﬁﬁt@ﬁéﬂﬁsm@@ﬂPQﬁﬁBﬁ%ﬁ/éﬂeﬁﬁﬁgl\éﬁoBE%reibh@B YREHRIEsHR a selectable
own in the rt are commera%g avallabl%??‘lnd ma}/gbe us

t0
m e R KSSFBE& R GitFdBP'adEI8h 6P anvdpR Sﬁ’é?é’(‘it‘ﬁf}&m of the vector,
cqﬂ@lymplmﬂlﬁ@rmlmge\ir Torladoat SRAataydabelaithetiactitdsfdtedsang

t
JIERE SRR Asa Areg el ARG e o
selgipegadvadissenayBlyveregrewd BideeravicaioCerps WishetapetssOly express

ihSHitRiasePiiaEBalerdss o BbRlS wihiehi Iry%ﬂ;%ys@q [R1168%8 9k proliferated

detection include radionuclides, enzymes, fluorescent, chemiluminescent,
U HPSRGYEHIE EﬁgHfgu%%aﬁgr\ﬂlérﬁaé%thB%ﬁMPEOfactors inhibitors,

magnetic partlcles and the like. Host cells transformed with nucleotide

Sequ%e y %Pgefé%'t:'a}v\éérs(fgl'r:lp‘% b%gfsgﬁf?@ @e@ggép rggg%&%%%rgell lines.

re under conditions Suttable for e expression .
These include, but are not limited to, the herpes simplex virus thymidine kinase genes

(Wigler, M. et al. (1977) Cell 11:223-32) and adenine phosphoribosyltransferase genes
(Lowy, L. et al. (1980) Cell 22:817-23), which can be employed in tk™ or apr™ cells,
respectively. Also, antimetabolite, antibiotic, or herbicide resistance can be used as the
basis for selection. For example, dhfr confers resistance to methotrexate (Wigler, M. et al.
(1980) Proc. Natl. Acad. Sci. 77:3567-70); npt confers resistance to the aminoglycosides
neomycin and G-418 (Colbere-Garapin, F. et al (1981) J. Mol. Biol. 150:1-14); and als or
pat confer resistance to chlorsulfuron and phosphinotricin acetyltransferase, respectively
(Murry, supra). Additional selectable genes have been described, for example, trpB, which
allows cells to utilize indole in place of tryptophan, or hisD, which allows cells to utilize
histinol in place of histidine. (Hartman, S. C. and R. C. Mulligan (1988) Proc. Natl. Acad.
Sci. 85:8047-51.) Recently, the use of visible markers has gained popularity with such
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and recovery of the protein from cell culture. The protein produced by a
transformed cell may be located in the cell membrane, secreted or
contained intracellularly depending on 30 the sequence and/or the vector
used. As will be understood by those of skill in the art, 54 expression
vectors containing polynucleotides whi¢h encode cgFAIM, cgFADD,
cgPDCD6 and/or cgRequiem may be designed to contain signal

mg ATaRhAsEa tite it LBErERRIHSE G ARV B AP Bgd dise A apd its
smaﬁamﬁbﬁmoug&@rﬁaﬂlasyd @afpuéruﬁ;&%y@ﬁry%gdmmﬂps E?g%flf&mﬁfts, but also
const ns ma used to Join se nces enco |n C , .
oA P LA L AP O AT b g S UG & e ehRee e
veat@alygeptidR ldaksaid. whicthalvill $80i)itdtehods fidatididf S61ublelgriojeins.
Such purification facilitating domains include, but are not limited to, metal

chelatln?&%%udes such as histidine-tryptophan modules that allow
purifiégt i ﬁr@m@bﬁ@wfsom B ACURRATISESIRASHASGHS that the gene of

mfﬁﬂéisﬁqatam 9&:@@}&1@1@«? qirﬁ@dmw?p@@mm@@mb %&M@d?cﬁ&dtmgbbfbﬂihﬁnned
the FLA ension/affinity purifi S m ea
QB e R T R A G A EE e S g 5 G i
ms«p&ﬂfmtbnﬁantmﬂ&ﬁﬁgme sederokinasa{foiicdgetls Samdidgpsddatifges encoding
J)ﬁ @EIFHHI: encod%q(m&‘&% ﬁet e fPEANL { (Af?a IRLHE e of

Reqwe ing sequ may be use CI ate

mm@&ﬂeﬁmﬁ@ry&kﬁe@s@m@sfmm@r&@rW@WIW&MW itha
selHRIREL badYaiRinR SORTAN NG aahA\| MertsF DR IhPSRRRERRAAIAGer the control of

cgRequiem and a nucleic acid encoding 6 histidine residues precedlntlg .
2 IS HEXP G o BF BRI AL T Shdh TREORRS B SRy B seTection

udiagiltaieipateifi eapaRsaenisTeuiizécgetal aonvalfinity chromatography
(IMIAC; described in Porath, J. et al. (1992) Prot. Exp. Purif. 3: 263-28 1),
while the enterokinase cleavage site provides a means for purifying

cg FAﬂ}FeE@!ﬁRﬂD l}é@b@&ﬂj@@@&@@l@%@%ﬂﬂi@ﬁﬂﬁ@rﬁwmgi@wodm

cgmtwnc SIPDefYeaHIS u@ USIBR P ﬁemmso%mﬁgd
|n Kroll, D. J et &1‘993 DNAC 441 453) ragm nts

S A IS RSP AFLI o 50 LR S GUT s Chsgiro those
ofrﬂklﬂbﬁpﬂid%t r‘ﬂh@ebpmmdumdnmm Ityubymemmmhmamt@rm{mmhmr DNA-

lre tide synthesis usin hase t chnigues. r|f|
R RN B A A AR SR e WM
mp@hmme@by1ma@gghtgmﬁ¢qug§q@pb))gles for the detection and/or quantlﬁcatlon of

nucleic acid or protein sequences.

The presence of polynucleotide sequences encoding cgFAIM, cgFADD, cgPDCD6
and/or cgRequiem can be detected by DNA--DNA or DNA-RNA hybridization or
amplification using probes or fragments or fragments of polynucleotides encoding
cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem. Nucleic acid amplification based assays
involve the use of oligonucleotides or oligomers based on the sequences encoding
cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem to detect transformants containing DNA
or RNA encoding cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem.
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automation. Automated synthesis may be achieved, for example, using

the Applied Biosystems 431A peptide synthesizer (Perkin Elmer). Various

fragments of cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem may be

synthesized separately and then combined to produce the full length

molecule. 55 Other methods of expreﬁon are also known, for example,

a method known as "gene activation"” may be employed to modulate

activity GFSBRISEIONSHE SR AREC Y N CIBE D SMBregteadRfisg AIM,
cgMADMetBPD (Diesedibe ogR dd@iaihinisise Ratenpdurpar & 64dn6d0nal antibodies

hereby incorporated by.reference. In ence, the gene activation 5
PRI i e LB OF A MR S ooty ude
crepdegencdsigenemsof inteesays €EE4l Aah thdialteredhbysiage g intartie

ﬂ&&!é&%ﬁ@é‘&%ﬁ%@&é@ﬁ%@%‘?g @leed .rRU[%-Q?[Q}%%98%ﬁ§ﬁ853§%%ﬁﬁn@assay

suitable DNA construct comprising: (a) a targeting sequence; (
UtHHEHE DA AT RIRIDRY I GhTEXSH & ) BANCIMEIEHSSREERRS Y SHEA M,
cgmqgg'r,]ncgmh fg@&liﬁ@/&e@gmm(b) (ﬁde)@ﬁrﬁcﬁietﬂ%ﬁéﬁﬁlﬁﬁﬁéis&éﬁe@ﬂﬁ%%gﬁiﬁ@'&@ay may

such_that_t elements - are operativ, In to the endogenous
beyanBloyRd EfRFAe&d}&EﬂIBSf kv Sﬁf&%ﬁﬁ@&iﬁﬁﬁ%‘dﬂé © @fj AYargRERYS 0
Hseguande, ol a 1090) Saryl seiquicviethddy, arlakorat¢dy MsplateSdotiar BteAPS

e intr nd.(f).a splice;accenter site in the targeti .
P e P e L S PR TR sz

of (b)-(f) are operatively linked to the first exon of the endogenous gene.
15 The fangelinSesiuense ans eonpicsRie eierniviRy afeansenteiRoséekilled in

into which the DNA is to be inserted. In poth arrangements the targeti
IR bl dert b b e
profiseiguanisssdrtybrdtedidy thB R geting BN Actectstrsaiseandstiadated to

n I r 1 iop of t .
pURRIETIRNS ERNLICEANY! CHSTIRS dLPCIMAIRD G IR Hm include
oligglpbelpg itk deanplabeerd tehedestioh G& henpbifivatiaa ivsigst ledipdedy
niBIEBHMEING iR HREI OBk Gall S-A8R0MEAIRN SRS Gt @B BESESHBED6 and/or

The expression of an endogenous gene such as cgFAIM, cgFADD, .
CERAIPIEPE6RRYREHEHS WRICA o eRhPeleerh B e ai 56 bl he R usgon of an
malkesestolbetisaich i tcreasdchoedunehl miclutingaliniorledaoaithis atighinay be
us2h'® %’%%%5‘1% ﬁéﬁ%ﬁ%‘é’&ﬂﬁ% R B e S50 R RIS otymerase

activation method.
such as T7, T3, or SP6 and labeled nucleotides. These procedures may be conducted using
a variety of commercially available kits, such as those provided by Pharmacia & Upjohn
(Kalamazoo, Mich.), Promega (Madison, Wis.), and U.S. Biochemical Corp. (Cleveland,
Ohio). Suitable reporter molecules or labels which may be used for ease of detection
include radionuclides, enzymes, fluorescent, chemiluminescent, or chromogenic agents, as

well as substrates, cofactors, inhibitors, magnetic particles, and the like.

Host cells transformed with nucleotide sequences encoding cgFAIM, cgFADD,
cgPDCD6 and/or cgRequiem may be cultured under conditions suitable for the expression
and recovery of the protein from cell culture. The protein produced by a transformed cell
may be located in the cell membrane, secreted or contained intracellularly depending on

the sequence and/or the vector used. As will be understood by those of skill in the art,
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25 ANTIBODIES Specific antagonists of cgFAIM, cgFADD, cgPDCD6
and/or cgRequiem, which may be used to regulate the activity of these
proteins and may include antibodies against the protein(s). In particular,
antibodies capable of binding to cgFADD, cgPDCD6 and cgRequiem, and
preferably capable of inhibiting any blo%glcal activity thereof, are 56
suitable for use in down-regulatin F&?@:}ressmn of the relevant proteln for

CXERFRSIRING Cars CRRARRNEPR VR NS s SHEA: g

cg’ﬂﬂ%&ﬁ%r QQR@M%WEQ@B@QE’@O amdaaﬂuxggﬁeequem,es which direct
antibodies, Ila m. 5 Antibodies, as,use

S e D Bl B AR D gy e o
eubiamivter teeH B@Imbﬂsddaﬁjhtr anasingitiding1iay, Saked Fapd and fE@isd2 encoding

JPRAOCIONEA ! E’%@ﬂ@'aﬁ@m} %‘ﬁéqﬁ@glqg%ﬁf‘c‘f'e@ﬂﬂgg%gﬁd%é% '&Qimg a

chimeric; CDR-grafted and humanised antibodies, and artificially selecte

polrmeRiitle s orsinedichsivy Tarkigscams HgaoorIessritble frokirsuSeckmuification

fafﬁ%%ﬂﬁgf&mﬁuﬁﬁ %&ﬁd@%@@ﬁoﬂﬁﬁﬁ%‘iﬁt&%@éﬂé[%ﬁ%ﬁﬁg%ﬂfﬁﬁ’&f tigshfag
ostlc ang thera eutic %nglcatlons on account of h |ze and

BRI BAR BRI “SgEAHD. Protein A
dcﬁg&lﬁ)ﬁmﬁ ﬂ D Eﬁ:pmm mmgld%mhﬁmm&yabé uhseiMmﬂlmhzed

inFaSRRGT e eleyept proteinelon example, vithin e eamextafd. el )
ccor they may red antibodies comprising an effector protein

Tlmmla@anl@ kdb@vamsdeﬁiatlyegr@mwm daltledsoshishiliow thetomEding
er?EiOIGAHKIBIIRD g%fqt*?a%n%{é%%dmlﬁf’wﬁe%@w HiEQ peMERARRe R Ma BRd the

radioactive labels or radioopaque labels, such as metal particles, which

C%;%IMaaa%BQaﬁggamﬁmi@ﬁ GHREAYGCBH SERfliRgUMER SEVEPeHISS to
fammatlaq)ﬂﬂﬁeaa@andﬁ@ah‘&}oé;qtmm@be&twlhﬁbmeswsuai@@gmrbﬂasmgaon

am les, 20. Rec jant ‘“ﬁ% I-m1 sed.to improve the

PO A B sl b R ARCAERRE LR (e ac
emdmgﬁﬁsdtldlmdalﬁuﬂqumadmgmthmmdwmgM|Myntwokofasﬁdﬂagmisite The
hlg’ﬁ&ﬁ%r ARGHIS T‘Po‘?ﬂFﬂ&'gﬂﬁﬁ‘é‘ﬁf&%ﬁrfm'm&ﬂ%gqﬁé%ﬁy&aéfﬁ’ﬁtgﬁﬁmﬁﬁ% graphy

l\/f/ humanising the antibodies by CDR grafting [see
(IMIAC; descrlbed in Porath, J. et al (1992) Prot. Exp. Purif. 3: 263-281), while the
enterokinase cleavage site provides a means for purifying cgFAIM, cgFADD, cgPDCD6
and/or cgRequiem from the fusion protein. A discussion of vectors which contain fusion

proteins is provided in Kroll, D. J. et al. (1993; DNA Cell Biol. 12:441-453).

Fragments of cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem, as well as whole
length polypeptides, may be produced not only by recombinant production, but also by
direct peptide synthesis using solid-phase techniques. (Merrifield J. (1963) J. Am. Chem.
Soc. 85:2149-2154.) Protein synthesis may be performed by manual techniques or by
automation. Automated synthesis may be achieved, for example, using the Applied
Biosystems 431A peptide synthesizer (Perkin Elmer). Various fragments of cgFAIM,
cgFADD, cgPDCD6 and/or cgRequiem may be synthesized separately and then combined

to produce the full length molecule.
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European Patent Application 0 239 400 (Winter)] and, optionally,

framework modification 25 [EP 0 239 400]. Anti-cgFAIM, cgFADD,

cgPDCD6 and cgRequiem antibodies may be obtained from animal

serum, or, in the case of monoclonal antibodies or fragments thereof, 57

produced in cell culture. Recombinant BNA technology may be used to

produce the antibodies accarding to established procedure, in bacterial or

prefef4BR; MEMRASRATHIRSTORGS. 290k BeNetder cetBnlifkadtediknown as
“derrfaecabhtisatratgshihenasibbedyopredutitcTherdiore; sxprdistlass agFAIM,

s f roductign of an antibody, comprising, 5, culturing. a

i il et e e R
Nwyibrid 4100 b ipxbjngpen@xpresbjore Gassettdcesspisirtgeagpnermdieation

m%‘?ﬁ@ﬂ'%d@%ﬁ%ﬂa&% @d ifé&%hﬁﬁo%e&ﬁ?ﬁfégr%l\lﬁ%&%%? A QHQS’g’éﬂgﬁg genes

In the proper reading frame to a second DNA sequence encoding Sali .
ofgptiBy prARircaaRe idlbtEerhBYsHRE RO M\ﬁlﬁékﬁ;ﬁwﬁlﬁf Hybpigepigeted site,
th@%{lﬁdﬂ%@[ﬁ%@@ﬁ&ﬁ%iﬁ@ﬂ@ﬂDa@tﬁ?&zjﬁ%@ﬂ?@c@ﬁﬁtﬁﬁh&ﬂ-@oﬁ%@f | Kg.clwﬂar@argeting

me |a,. icharet ecustomary standard culture media, for ex mp .
Se@%ﬁﬁ%%é%%%%ﬁ?é%%ﬂ&%d ﬁ??na{ﬁt%ﬁ\?r?%@ ﬁﬂﬂ‘ﬂ&@&@%@i‘ﬁﬁ?@mr site,
whgidandilytargpten shgaebyeal ireim nhaliare geition, of .¢lefoaial GaH desueh,thit the

trace e ts.and growth sustaining supplements, e, e ells such
o A R R e TR R ey
alieraetoshagewpPisniimoetirgabhdnsalianecalisferriguloioeegitynes, (c) an exon, (d)
a SNARVQSIBr SiRiGACHd if-the die Vi Eipicatior b hARE GRS WRIGR &% eting

bacterial cells or yeast cells is likewise carried out in suitable culture

SeRsaRS IS theHucsrption ekslFprtidAbaR A Mahwi GRS INg €N are

oYMt NI e d ey Hili€ B0 %o OBthS {dodenoik g&feM9 Minimal Medium,
and for yeast in medium YPD, YEPD, Minimal Medium, or Complete
Minimal Dropout Medium. 20 In vitro production provides relatively pure
antibddly preptirgtieayasasaliodsrscrieciap voGivelftsgpecdonbantteontpavhich the
DNesited BRIRQMISS- fﬁ%ﬁﬂiﬁﬁ*ﬁﬁg@ﬁ&@&%ﬁ@@é@%ﬁn&%ﬁﬂs nReawaliagncelew

cultivation are known.in the art and include homogeneous suspension |
rRGEARIION iy AR ISHHIR LR BRORHS QO SEARBIES StPer At Y, 1B targeting DNA
cammalvligatiine cadvagred celutatstes. igr sxdinpyyvihid fosmaicrocipsules;
trans G Hhtion %nrﬂlgff?)tv)&?satgasngériptionally silent genes (genes not expressed in a cell prior
to transfection) to be activated in host cells by introducing into the host cell's genome a
DNA construct as described. The expression of an endogenous gene such as cgFAIM,
cgFADD, cgPDCD6 or cgRequiem which is expressed in a cell as obtained can be altered
in that it is increased, reduced, including eliminated, or the pattern of regulation or

induction may be changed through use of the gene activation method.
ANTIBODIES

Specific antagonists of cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem, which
may be used to regulate the activity of these proteins and may include antibodies against
the protein(s). In particular, antibodies capable of binding to cgFADD, cgPDCD6 and

cgRequiem, and preferably capable of inhibiting any biological activity thereof, are
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25 ceramic cartridges. Large quantities of the desired antibodies can also

be obtained by multiplying mammalian cells in vivo. For this purpose,

hybridoma cells producing the desired antibodies are injected into

histocompatible mammals to cause growth of antibody 58 producing

tumours. Optionally, the animals are p§ﬁ1ed with a hydrocarbon,

especially mineral oils such as pristane (tetramethyl-pentadecane), prior
st inffidR JRREr 6 RR A TR BT GISIRSO ke AR BRI S 4T R Stdu AR ccll
vitivalippdy fluids of those mammals. For example, hybridoma cells obtained

by fusion of suitable myeloma cells with antibody 5 producing spleen cells

from Balb/c mice, or transfected cells derived from hybridoma cell line

Sp2/0Mpshgrdensaer enelel espadiertb uiestareidiEk antiteedexidn aatiycgPDCDO6
aﬂ&%ﬁ%%qmiﬁﬁ aptinaly Qé%ﬁ%&%&ﬂ%@ﬂﬁ}ﬁlﬂﬁuéﬁﬂ@ ,pﬁéﬁ.f one to two
e

weeks, ascitic fluid is taken from the animals. foregoing, and other,
techniques are discussed in, for example, Kohler and 10 Milstein, (1975)
Natursr2ibodi 06 -4005ed SedeBY, 6¢1010; th ewlopl @n dritdnd) i miiatiesdyafragments

capBORBIY RN <930 (R RINATRIALY F@%%Faf?a%daﬁﬁ%%&

eference. Techniques for the preparation of fecombinant antibo

meerdenrdsinsl debeiped antabedigsotieeraseredh athosies iosiling dwameiite CDR-
o @833 010815 RQBRRBARNdEP RARGHDY scWbish AIEHNGRERNRIREd using

herein by reference. 15 The cell culture Eupernatants re screened for the

Pliigei e ot ey eeses ity S dFSBStos) AR TShagimet Vs possess

admmuogaassaypergeafsaddwichtassay theastotiasgpyicatiens on account of their
raﬂioimmu oassay. For isolati?ﬁ of the a&tigodies, the immunoglobulins in

S S1z¢ and CoNnse nt superior fssue distri 1.
Ht]ﬁe cuﬁure superﬂa an spor In the ascitic UI8 may be concentrated, e.g.

by precipitation with ammonium sulphate, 20 dialysis against hygroscopic

matengbsencas Ry etbyle DO Ibabdpiian dbreyaRnSaiRmBbRes described here
essary and/or desired, the antibodies are

membranes, or the like. If ne
Y, R Gty D SR PTG TR ST AP e DA T bt pontext of a
cdiltrationdiaptextieangey bhrdta@ibanapbyicshxanpataigpegphyftaeesr protein such as a

 BEAEEel0se AIar (RS ATIIRY SOHORINEBRN & AT of
acﬁrom%toélra? )?Wll?h c%lgl%, cg % cglg g‘@%‘gar‘%gor © PR ot the
antibody in vivo or in vitro. Such labels may be radioactive labels or radioopaque labels,
such as metal particles, which are readily visualisable within an embryo or a cell mass.
Moreover, they may be fluorescent labels or other labels which are visualisable on tissue

samples.

Recombinant DNA technology may be used to improve the antibodies as described
here. Thus, chimeric antibodies may be constructed in order to decrease the
immunogenicity thereof in diagnostic or therapeutic applications. Moreover,
immunogenicity may be minimised by humanising the antibodies by CDR grafting [see
European Patent Application 0 239 400 (Winter)] and, optionally, framework modification
[EP 0239 400].

Anti-cgFAIM, cgFADD, cgPDCD6 and cgRequiem antibodies may be obtained

from animal serum, or, in the case of monoclonal antibodies or fragments thereof,
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25 cgRequiem, or fragments thereof, or with Protein-A. Hybridoma cells
secreting the monoclonal antibodies are also provided. Preferred
hybridoma cells are genetically stable, secrete monoclonal antibodies of
the desired specificity and can be activated from deep-frozen cultures by
thawing and recloning. 59 Also included is a process for the preparation
of a h§brldoma cell line secreting manoclonal antibodies directed to

Progesein SGEABBT &PSe B MR BN ReRRAkIEY BA% RictsRdde Prodrache
arSibibalide aoesrdiie, t&x‘sw(ﬂmme pr&RbIcMmo Mseneisdmm@mwitha@maﬁan cell

o 2015, SSEAIN, carADD, cQRDEDS prdior coRequiem palypeptidas, o

ntigenic ragmen ereo y producing ce unlsed
mammal are fused with cells of a swtable myeloma cell line, the hybrid

cells phtained iR the dusien Fe LaneAl (ROPrKRIEGHRNGSAeLTEHNG, BSmprising

desired antibodies are selected. For example spleen cells of &gé/c mice
cylwritaRaasitrEchFrNOY ﬁ}&ﬁﬁ‘akﬁﬁ ErEDBMAAYS dgrbyEsirarediidte
hywitld eellsrebinpriviyglamexpalbiing BAdcrctbentpyielagaprethling operably linked to
14 the obtain d 10 h brd C l@eel{rt?kSﬁreened for secr%tlonfof the

2 desired antbodies and pasith nﬁyBr oma ce sl%tr}ée R

seaoqmbERE4 fortite qereparditigrsafl attyhrijormet el Idm?el,sczh@mserdspmicnn.
that Balb/c mice are immunised by injecting subcutaneously and/or

mtraperlt ally. etw 0 and 107 and 108 cells expresslng cgFAIM
cgFABE. aﬁ R%‘%@?glfq‘ﬁ Brramal R s iRskTE SR VAR SekRigd out in
sulitatsis celglrﬁ)methnswhlmeﬁﬁahekzﬁmady me)mlhfd a;gukmmMecn farcermdple

ur mon S S fr | take -two to
b glL)Jr ays a ﬁ%%p qe%‘:e%é] |on(€1§11}ijf%g\ézn ce Elcg‘ e myé%)n%gnge
refitenighad imhesnpr@s@h@e mgnenfmmimgﬁq@u@ﬁemmqgcﬂmhyte rad growth
sudl¥RRhIEIpahbhile. %"Y&JQ&P%&E'%&E%%@HM %ﬁ@ﬁ%ﬁt&ﬁe%@%&ﬁf&l@cells

excess of spleen cellsfrom the 20 immunised mice in a solution

spiesn &Rl ape St R HBBLRERS- o HBICRNAEAL B dfeasiREIBelpsy density

hlmptgtﬁlar@md A0 QrAitelitbeNtsianitaa sels }am expandach irsbiabial cells or
cultur ia as descﬁ&ed herelttﬁfore suppl nted wit seletctlon I

yer?iqéﬁlur%lsfor SRR SRR HB IR S g ﬁ\ BrORIYR Bras 18- Jravaatmple

fonbrctatimiyelordaicellB fis AC B N WM gNravt dsiradihipooido AR SIOC, 2 x YT,

or M9 Minimal Medium, and for yeast in medium YPD, YEPD, Minimal Medium, or
Complete Minimal Dropout Medium.

In vitro production provides relatively pure antibody preparations and allows scale-
up to give large amounts of the desired antibodies. Techniques for bacterial cell, yeast or
mammalian cell cultivation are known in the art and include homogeneous suspension
culture, e.g. in an airlift reactor or in a continuous stirrer reactor, or immobilised or
entrapped cell culture, e.g. in hollow fibres, microcapsules, on agarose microbeads or

ceramic cartridges.

Large quantities of the desired antibodies can also be obtained by multiplying
mammalian cells in vivo. For this purpose, hybridoma cells producing the desired

antibodies are injected into histocompatible mammals to cause growth of antibody-
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25 Recombinant DNAs comprising an insert coding for a heavy chain

variable domain and/or for a light chain variable domain of antibodies

directed to cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem as described

hereinbefore are also disclosed. By definition such DNAs comprise

coding single stranded DNAs, double stfanded DNAs consisting of said

coding DNAs and of complementary DNAs thereto, or these )
PrEgHEGHERLAF- (SRIiEaRY SiAiBd rea RethadRadstosanpierrseally
mDbAI eilsadittha hearyeqhaianializblieedoiaima) giosies théighyechain After one to
& aRlg domain, of antibodies, dirgated to cbM..¢ %%%%%C%EBC%? For

and/or cgRequiem canhbe enzymaflcalfy or chremically synthesise iN
exaavhy hiybraldamertitisohraset e hee wodisgifabla myalonehailsvaribbigtibody-
prAB0LAHD ARl HoRhnaln BovBHARIR ACmALO B DUIARRIE R hua cell

mutant of the authentic DNA is a DNA encoding a heavy chain variable

lingoPRAiA HisRIPdUs§Hbe damrcd Aabho dshami bt dpblRerientrihetnto Balb/c

mARIRAGESI I WEIGBRREWIEMPIR AR BIa6THS 8 Helfled anexefiangerid is taken
with one or more other amino acids. Preferably said modification(s) are

oM 96 HBADRs of the heavy chain variable domain and/or of the light
chain variable domain of the antibody. Such a mutant 10 DNA is also

intenged 19,08, thslel MHIANEWHELGI QR TROLE Y ?&?%QQE%%[%ohler and
replaced béother nucleotides with the new codons COdIn%al;Ol’ he same
8&

Mﬂﬁ?ﬁ% AH1d0)NaER 20 GidiriPdelifehddas Hsdlaruyand Satjihediss: a
L4DeERHS MaHREIUOBSEE GESIRTRNELRE Vbt IR MRAAINEYOfdfReence.

netic c$de in that an unlirgited nLEHmber of nucleoti(ges re. raglacle)d b}{
SC11 ed 1 the

TSt ReCIRb i LR S LG A B Bt T %?Hﬁ"r?olsa

alsegueficentss ardingbyierfoodeanflech R 6 g2herai &P P8glestasdidy (386597,
wﬂﬁﬁf% edllﬁ%otpﬁgggtié c{jﬁf@féﬁlnﬁ re rlig}ligéj sites and/or frequency of particular
co [

S L .
ons which are pre erreoybyt e specific host, particularly E. colt, to
obtain an optimal expression of the heavy chain murine variable domain

and/oTRdight eairerubrgavatiable dossasd. fhhetedmiredtantisdierdeekample
to includ% a, DNA mutant obtainedlé%in vitro 20 mut%il erﬁesis of the
S .

h
DA REHRD RS B A A SR RGNy he R B AREYaLsB Ay or @
radfccommpletastetrameric immunoglobulin molecules and the expression of
chimeric antibodies, the recombinant DNA inserts coding for heavy and

For isolation of the antibodies, the immunoglobulins in the culture supernatants or
in the ascitic fluid may be concentrated, e.g. by precipitation with ammonium sulphate,
dialysis against hygroscopic material such as polyethylene glycol, filtration through
selective membranes, or the like. If necessary and/or desired, the antibodies are purified by
the customary chromatography methods, for example gel filtration, ion-exchange
chromatography, chromatography over DEAE-cellulose and/or (immuno-) affinity
chromatography, e.g. affinity chromatography with cgFAIM, cgFADD, cgPDCD6 and/or

cgRequiem, or fragments thereof, or with Protein-A.

Hybridoma cells secreting the monoclonal antibodies are also provided. Preferred
hybridoma cells are genetically stable, secrete monoclonal antibodies of the desired

specificity and can be activated from deep-frozen cultures by thawing and recloning.
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30

light chain variable domains are fused with the corresponding DNAs

coding for heavy and light chain constant domains, then transferred into

appropriate host cells, for example after 25 incorporation into hybrid

vectors. Also disclosed are recombinant DNAs comprising an insert

coding for a heavy chain murine variaBle domain of an antibody directed

to cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem fused to a human )

constaRCdBRiMR ISR PESCRTIIF {he Rjep3atimof ahndieranng grBlipg secreting
mbikeNingl redadinatitJoNAPATSINEAN DB tePodimLfan ddighiuiem,

chain murine yariable dgmain of an antibody directed to cqFAIM, cgFADD, .
RIS ETSE LR SRt A b Qo DA OO B P BRed it a
ompreferabbycgladdéM| s idisthsed DO RO ethEpecgBedinenpoleeisclesor antigenic
friGHUMO %@_Péo@;'%ﬁ&b%‘?‘-@gom[c%geg&[EF_QM@HH?MY@%PHQ&WQ%{% 20 with

heavy chain variable dormain and the light chain variable domain are
Ceﬁﬁl@gﬂ

isyitohle sreckpae el g thedididigdbrmpridnsg B shynsianrissdened, and
ceiReldating ctegny aressineiihsoanioadydntha hast selhdndinadNhs of Balb/c

coding for. a peptjde facilitating, the purification of the antibody and/ora | .
mb‘i%é&’?g‘aﬂ”sﬁ?g %‘é/&%@ﬁé@u"cﬁég efggj?égﬁﬁaﬂ’?&ﬁé& SRURR R fpged with
cellbe DAoeding fos] Blineffecian nhel ectdieisa ntdhided Ip2te AN Aheaditagned

h{ﬁ{i&hc?el flecory Oe'?lciﬁ'resseéjé il 1 dladogele &ﬁ:i%‘&&%@?é*&%‘o@ﬁi%"ﬂ%ﬁdoma
us, effector molecules which are toxins or enzymes, especially

cedl ayerdensalpable of catalysing the activation of prodrugs, are particularly
indicated. The DNA encoding such an effector molecule has the

sequence of a naturally occurfing enzyme or toxin encoding ONA, ora 15 . .
o R G5 oA AR ) Rl R S e fgcterisd i
thEtCBﬁle I::]ﬁ&'d@fdAiihMﬁMiBMHgl&Tdﬁﬁigg&d%m;tmslﬁadmypemmnealg

a ) r ule
e e T e e

ceRinaigoni sngeptid edlsradiainhesiesialdingsay - Befevrtrutdrdanascorebirrason

mMEhs@ég.iF@&kﬁe%Q %@Qﬁ@?&ﬁﬂ%h&%{@@{d %%f%m@@ﬂﬁ’ﬂ%%{ﬁﬁ{ﬁ?’&@mice are
therapeutically effective amount of the polypeptide or compound, and a

talfaRHA LI ARy 2 2EShtAB IS L AR GP eREiBiSRE i fells of the myeloma cell line

PAI in the presence of a fusion promoter, preferably polyethylene glycol. Preferably the
myeloma cells are fused with a three- to twentyfold excess of spleen cells from the
immunised mice in a solution containing about 30 % to about 50 % polyethylene glycol of
a molecular weight around 4000. After the fusion the cells are expanded in suitable culture
media as described hereinbefore, supplemented with a selection medium, for example
HAT medium, at regular intervals in order to prevent normal myeloma cells from

overgrowing the desired hybridoma cells.

Recombinant DNAs comprising an insert coding for a heavy chain variable domain
and/or for a light chain variable domain of antibodies directed to cgFAIM, cgFADD,
cgPDCD6 and/or cgRequiem as described hereinbefore are also disclosed. By definition
such DNAs comprise coding single stranded DNAs, double stranded DNAs consisting of
said coding DNAs and of complementary DNAs thereto, or these complementary (single
stranded) DNAs themselves.
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carriers include but are not limited to, saline, buffered saline, dextrose,

water, glycerol, ethanol, and combinations thereof. Formulation should

suit the mode of administration, and is well within the skill of the art. We

further describe pharmaceutical packs and kits 25 comprising one or more

containers filled with one or more of thé%gredients of the aforementioned

compositions. 62 Polypeptides and other compounds may be employed

alone B TREBIIENEISN RAGP SRR SSRGS Y Stid adamaragadips for a light
clepimpelabisd Rratarsédfobad el dysieio agrmdiragibAPDIgPDCD6 and/or

armaceutical compositions include injection, typi intravenou .

p s e R e S R
DdAsrquarntooeih i hdesyd:haltevaatbk deams ford/systertlie light chain
vaAARIDIRRtiandPe AR HARSrAYEosah ARt ERRdRimah RIS KAl PAUS IR o ding a

penetrants such as bile salts or fusidic acids or other detergents. In .
hegaigioHniv preplrioRsimansien adishtsheiny anebisslamas firike rsyisgnentioned
arfId AEMNISHRH MM AIROAEN B ASRIB S AR IBIRISHAIQA ARt one or more

ompaunds. may also be topical and/or. localize, in the 10 form of salves, )
OB G FETIRD, T BECH SRS Fi e LSRN hesvy chain
vartubieadofrpéptiné/oihe thellégbf chdimivasindiodoritennattire aftibely. Such a mutant
pfeAmulgtion, (e natue OfSW%tSUb G513 FoRgion, gnd the, 1 e(%)rtri]ge%ta%y
attending practitioner. <uitab enaosages, owever, are in the range of 0

byl b ay/Rycdtsisdsiewtitivivenearienibms itodiegfer theds dosagannogid(®r Saich a
miRRe LYREsed L vieye Rl thevaiabhal G9mpaYada %@\@@@s apddffnerated

differing efficiencies of various routes of administration. For example, oral
wilhim s treas e lIBERstieeda 1o haydrdmHigHEr ayasestnanlcotides are
repRIIYAISY atin MyclobaveNwiRdujestigifinY atialipasde dhaseadasaaeidevglfence

can be adjusted ysing,standard empirical routines for.optimizatjon IS
o G R TR A S0 S R S Pt i L 0t
regferveratedos nddgerioupiynicythepsutyedir indvestmiect meodatitesdlighe specific
hJ&fﬁfe{ﬁ%‘i’aﬁg 1990% LA 35 M&PEQP?&%}’&I J#”H{é’ﬁé?afvgeéﬂﬁﬂ%urme

cells from a Subject may be engineered with a polynucleotide, such as a
vapRiesloRNA 2R/ 8ha b e poily puptifevaxaodemdifor example, by the

use of a retroviral plasmid

r(lélaced

The term mutant is intended to include a DNA mutant obtained by in vitro

mutagenesis of the authentic DNA according to methods known in the art.

For the assembly of complete tetrameric immunoglobulin molecules and the
expression of chimeric antibodies, the recombinant DNA inserts coding for heavy and
light chain variable domains are fused with the corresponding DNAs coding for heavy and
light chain constant domains, then transferred into appropriate host cells, for example after

incorporation into hybrid vectors.

Also disclosed are recombinant DNAs comprising an insert coding for a heavy
chain murine variable domain of an antibody directed to cgFAIM, cgFADD, cgPDCD6
and/or cgRequiem fused to a human constant domain g, for example y1, y2, y3 or v4,

preferably y1 or y4. Likewise recombinant DNAs comprising an insert coding for a light
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vector. The cells are then introduced into the subject. 25
PHARMACEUTICAL COMPOSITIONS We also provide a pharmaceutical
composition comprising administering a therapeutically effective amount
of the polypeptide, polynucleotide, peptide, vector or 63 antibody (such as
a cgFAIM, cgFADD, cgPDCD6 and/or %Requiem polypeptide, etc) and
optionally a pharmaceutically acceptable carrier, diluent or excipients

chgiemunfy ¥oimblRLRsHEHA .t‘gﬁém%?m%&ﬁ%%ﬁé%b%@f‘g@% FREJPCDO

andfotof JRENEBO Figidral disagen R dHsmandanthid weterpreyarbhiGingadich

d.Wi'JLI?ty ically comprise any one or more of a pharmaceutically acceptable
'Hi198%t; carrier, or excipient. Acceptable carriers or diluents for therapeutic
use are well known in the pharmaceutical art, and are described, for

examplén H B S PRARATSHICRL RBRAGE BNARCK, BiBlRRIAG.Clnbinant

éA. R. Gennaro edit. 1985). The choice of pharmaceutical carrier,
p

Xespiade BihairiBrbchrrnE drittesidbin degaiy apdtheiliedh abyn Barhls gpmain
aradimieisbpikaly and stansarebpharpiiaeliicanpsastieea JiaadrRagace whicdkating

S RIERANY SLRAAB bl GRS LR Aeniecs Euitisg
faagenti(s) tsoubilisiagoagdibs pnEbedgryadive 8, dtabiljzesse dydSangpaptele spacer
arﬂﬁgpﬁpgﬁgﬁ&t%m%@ provided in the pharmaceutical composition.

Examples or preservatives include sodium benzoate, sorbic 15 acid and
esters of p-hydroxybenzoic acid. Antioxidants and suspending agents may

be algheUsEd ddikhg roayberdidterensieopasitiended Rt ODNA coding for the

uirem nt§ del:Pe]p(ilent on the. diffe{lent deliver ?lys ems. Wa¥ of
CIICCLOr MO % ulcS, uUsSciul 1n %’%‘IEOS'[IC ort raI]i)eutlc a é) (b’:l 18 S, us, € Eector
example, the pharmaceutical composition as” described here may be

mfdenniatedith be: detiveredengingea, m’p@al&ypmyluy_ea mpnt}dsaifmtarbyﬂmg the
aﬁ&a%%”&?fmﬁﬁ@ n E;Qf&}ia‘?frfﬂﬁéé’[u{?ﬁ'ﬂ@?ﬂﬁ%@n%&?ﬂ?%%h'ﬁn effector

solution, o parer?feral in which the composition is formulated 3/ an
mpipseigilasfhigservienediob Anayrathr eseaie canyimg idppigencoding DNA, or a
mifaMsestasn Rl SHDSUERBEAYS BUiR IRt vElywine: fREmklation may

be designed to be delivered by both routes. Where the agent is to be

delivered mucosally through the gastrointestinal mucosa,
FORMULATION AND ADMINISTRATION

Peptides and polypeptides, such as the cgFAIM, cgFADD, cgPDCD6 and/or
cgRequiem peptides and polypeptides, nucleic acids and polynucleotides and agonists and
antagonist peptides or small molecules, may be formulated in combination with a suitable
pharmaceutical carrier. Such formulations comprise a therapeutically effective amount of
the polypeptide or compound, and a pharmaceutically acceptable carrier or excipient. Such
carriers include but are not limited to, saline, buffered saline, dextrose, water, glycerol,
ethanol, and combinations thereof. Formulation should suit the mode of administration,
and is well within the skill of the art. We further describe pharmaceutical packs and kits
comprising one or more containers filled with one or more of the ingredients of the

aforementioned compositions.
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25 it should be able to remain stable during transit though the

gastrointestinal tract; for example, it should be resistant to proteolytic

degradation, stable at acid pH and resistant to the detergent effects of

bile. 64 Where appropriate, the pharmaceutical compositions can be

administered by inhalation, in the form® a suppository or pessary,

topicall¥ in the form of a lotion, solution, cream, ointment or dusting ) )

powde? DBFRIESPRARIREP SRERP UMy iTHR A OY chdlRiS Bbit&RRHYICtion With
otBXCHIBMSISUS s achsiatbbrgfdactasanpnindsapsules or ovules either alone

5 or in admixture with excipients, or in the form of elixirs, solutions or

suspensions containing flavouring or colouring agents, or they can be

injectieisaiechterasyoffey seramplaninistiading wdithamharmaseutndy eympositions
inSHRRUIARARS IV JiQl Ras ¢ eka) AdINistaiien othe: @) ERRAIONS MR IPSs

best used in the form of a sterile aqueous solution which may. contain
SUBHIA S OHStANERB URSH ke S ESLgReahIEa D PRt B sadeHM BRI
sydiendio sohiitrisio e wikhthloadufsabaatahascublingdaliadmitisirasiap

the compositions, may be administered in the form of tablets or lozenges
P e o T e e R A R BN R b i gperty
fosmbediinerntetatos tcoapmditod foninttony anlistmimstogiocalmespdsiske

possibied ARRTINALWBICH-$RrP USRS NAAY AU IEHD DA WE S alize, in the

cgFAIM, cgFADD, cgPDCD6 and/or cgRedquiem polypeptide, or a
forragthealy eharatesagelgaateths Bksduce antibody and/or T cell immune
response to protect said animal from cgFAIM, cgFADD, cgPDCD6 and/or

cgRequiem assaciated disease. Yet another embodiment relates to a
et e T et A e R e e Por

adpomitigaerd divenngeao EgrRAIVMNBEFAD thaoyPDC DB kmtibicatgRegdiam, and the
juﬁ%&%ﬂﬁ%&’t&l&ﬁ%%é&%ﬂ YRR AR AR HIFANM, GEEARR range of 0.1-

cgPDCD6 and/or cgRequiem polynucleotide in vivo in order to induce
1044/l ofnsrRiRsS10Yids P sd rdhsrBRRASS dAtESaP W Hretetiedaibe expected
inanéNal fipe direaseommpeithes ampasdinantrelatasia@tficiencies of various

immunological/vaccine formulation 25 ( omPosition) which, when )
T AL R R A A AR AT RS L cﬂﬁ‘%‘&l éﬁ%ﬁ%b’vﬁéﬂ@&?&ﬁxl’emd to require
higher dosages than administration by intravenous injection. Variations in these dosage
levels can be adjusted using standard empirical routines for optimization, as is well

understood in the art.

Polypeptides used in treatment can also be generated endogenously in the subject,
in treatment modalities often referred to as “gene therapy” as described above. Thus, for
example, cells from a subject may be engineered with a polynucleotide, such as a DNA or
RNA, to encode a polypeptide ex vivo, and for example, by the use of a retroviral plasmid

vector. The cells are then introduced into the subject.
PHARMACEUTICAL COMPOSITIONS

We also provide a pharmaceutical composition comprising administering a

therapeutically effective amount of the polypeptide, polynucleotide, peptide, vector or
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response in that mammal to a cgFAIM, cgFADD, cgPDCD6 and/or
cgRequiem polypeptide wherein the composition comprises a cgFAIM,
cgFADD, cgPDCD6 and/or 65 cgRequiem polypeptide or cgFAIM,
cgFADD, cgPDCD6 and/or cgRequiem gene. The vaccine formulation
may further comprise a suitable carrier@%ince the cgFAIM, cgFADD,

cgPDCD6 and/or cgRequiem polypeptide may be broken down in the,
a%%m&ywig%ﬁw,ﬂm&%ﬁ@aw GRRRAHifgrepolypeptide, etc) and
oLRUEAReBUEN AU g Wede pribRY eNEls, diliiaaiesmaloditerity €elidiging

FqgmL{latio suitable for parenteral administration include aqueous and
combinations thereo s . . . ..
non-agueous sterile injection solutions which may contain anti-oxidants,

buffers, bacteriostats and solutes which render the formulation instonic

with t’f‘ﬁeﬁiﬁﬁ’ﬁrﬁ&&ﬁﬁ&ﬁ@@}ﬁ éﬁ%@ﬂﬁ?%%‘&%ﬁ%ﬂ'@ﬂ%%& w31/ human and
suspensions which may include suspending agents or thickening agents,

/ ! ud :
VeI fHRHGIAGSRE ¥ b%%‘?ﬂ%‘é@ﬂ?&”ﬁ? RS Er SPOHURT A @larmaceutically
acceptabnedslutar exariplerstalpttnanpospesbbnchiiris andiaydsibeetdntic use
a freeze-dried condition requiring only the addition of the sterile liqujd . ,
ARSIy B T T VAR oA R oh Ty b e o
Phadjnsentspsrrendos, dnBingishminémutodgéniciynefaledifotAfifiatiore choice of

p@h‘ﬁ&c@&ﬁﬁli @aW?etie, L RURMS R0 RINET SRS RIS KRPWRH '?etélﬁ(f’%' thtended

dosa#?e will depend on the 15 specific activity of the vaccine and can be
ropie Al P HeiBIFHRHID BYdStndardpleimasstiiroh ProdicinElembgrpaceutical
coPhBBAERMIRRAY QAP SBRKE PRIYPRRIIHES ©F-NAPidaTAdapesiies IR any

The preparation of vaccines which. contain an immunogenic polypeptide(s)
sy ISl B PRS2 RERRGom o B S 1S T e aent(s).
Typically, such 20 vaccines are prepared as injectables, either as liquid

So'mipfé%e%ﬁ%?@éiﬂﬂ%éﬁ?@é‘?%e%ﬂtﬂlﬁ%fﬁg{gs%ls’ﬂg%@y ;‘E%E provided in the
e

suspension in, liquid prior to injection may also be prepared. ,
PhsranseatisAliFRIpREsSt PR Exmars s ene provsmicledpsotiey hrnzoate, sorbic
adip@aamegs:s 0Te-Rediva jhenizsiogenic AngiediRnts aie aftpendivedgaitl may be also

excipients which are pharmaceutically acceptable and compatible with the
uSg\étive ingredient. Suitable excipients 25 are, for example, water, saline,

dextrose, glycerol, ethanol, or the like and combinations thereof.

There may be different composition/formulation requirements dependent on the
different delivery systems. By way of example, the pharmaceutical composition as
described here may be formulated to be delivered using a mini-pump or by a mucosal
route, for example, as a nasal spray or aerosol for inhalation or ingestable solution, or
parenterally in which the composition is formulated by an injectable form, for delivery, by,
for example, an intravenous, intramuscular or subcutaneous route. Alternatively, the

formulation may be designed to be delivered by both routes.

Where the agent is to be delivered mucosally through the gastrointestinal mucosa,
it should be able to remain stable during transit though the gastrointestinal tract; for
example, it should be resistant to proteolytic degradation, stable at acid pH and resistant to

the detergent effects of bile.
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In addition, if desired, the vaccine may contain minor amounts of auxiliary

substances such as wetting or emulsifying agents, pH buffering agents,

and/or adjuvants 66 which enhance the effectiveness of the vaccine.

Examples of adjuvants which may be effective include but are not limited

to: aluminum hydroxide, N-acetyl-murafff'lyl-L- threonyl-D-isoglutamine

(thr-MDP), N-acetyl-nor-muramyl-L-alanyl-D-isoglutamine (CGP 11637,

referrdd {5 APRIOPNALP D ARBRERAALTSRN FRIMBPSHIANS S8 G tsmiRyiLere by
inBiNIRE; 2n(theX ot i tRyIpoRHBYCEr a3 sad ropy et BsRNbEy foxy) i ybaisin
so?u{%(ri; I:ére:121983051 nge}:l?rrre guts(%ias '\41\;51&? gsn do?ellBki\rlth"%c Co?tﬁmlsnt&ree%rm of

compbnen{g’ex]tlrac‘:[edO ffom Badtenias m op%ospﬁorypﬁpl ' Rirehdiose
tabliety colaeargkselpwals skeletontafvhRir-17ddde; OBy apsal29r ovules either alone

orSHURISRET WG BOfuRIonN iR @ﬁwﬁarﬁf?mﬁlaﬁs of Adityanss sﬁgﬂeﬁm{s

agents include aluminum hydroxide, 10 aluminum phosphate, aluminum
COBGRENBHIHT SPIFARE (AIEPH)UDBBARSRIS AR AREY st aeKBisTEd parspisrally, for

exXWASIE iRk BRI RS SNV SUIRIARHIYIANIYL $RBREEIS, administration,
bacterial. endotoxin, ljpid X, %‘oryne acteriglm parvum (Propiongbacteriym
the CRBYIOBLBR B bﬁé%ﬁ%‘é?&, PBIOSHIE B Ao AginGRa, which may

cdandliofHyselbsithics sy ifantaAptagoniph dpissames)desaisds, to make the
scRrAFdsiaN, hlosked Sepavmers oL ahen SYRNSHS AdARLS b3 SHGhons
adjuvants are available commercially from various sources, tor example,
mpyepeledmdiusiaraded Mdrknapidabiatpangzanges Ralehapni fronwHesehis
cIncampigieAdiyant and Complete Adjuvant (Difco Laboratories, Detroit,
Michigan). Typically, adjuvants such as Amphigen (oil-in-water),
Alhydrogel (aluminum hydroxide), or a mixture of Amphigen and
VAtlparsgel are used. Only aluminum 20 hydroxide is approved for human
use. The proportion of immunogen and adjuvant can be varied over a
broad range so long as both are present in effective amounts. For

examPein AMRaN RGBT sxEsdart Beetprddentifusing A imtmalraical response
inQ. DYrehthevaacientitsr i 6Ad1I203msis)akaayeniB by c4PA WACEHFRSDD,

lated t tai inal trati fi in th
o e A A TSR L
antidpordly Aftdorfdranll atiomyth ecvpeosadonpaytdye sacbaponatddointogh AldMijegFADD,

cg%@%ein\ﬁmlcpgiﬁequiem associated disease.

Yet another embodiment relates to a method of inducing immunological response
in a mammal which comprises delivering a cgFAIM, cgFADD, cgPDCD6 and/or
cgRequiem polypeptide via a vector directing expression of a cgFAIM, cgFADD,
cgPDCD6 and/or cgRequiem polynucleotide in vivo in order to induce such an

immunological response to produce antibody to protect said animal from diseases.

A further embodiment relates to an immunological/vaccine formulation
(composition) which, when introduced into a mammalian host, induces an immunological
response in that mammal to a cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem
polypeptide wherein the composition comprises a cgFAIM, cgFADD, cgPDCD6 and/or
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then sealed and stored at a low temperature, for example 4C, or it may be

freeze-dried. Lyophilisation permits long-term storage in a stabilised form.

67 The vaccines are conventionally administered parenterally, by

injection, for example, either subcutaneously or intramuscularly. Additional

formulations which are suitable for otf&} modes of administration include

suppositories and, in some cases, oral _formulations. For suppositories,
caPsaitiSHRPRINRALS RS eaFdPd1Rel/ Mt FEP I3 BeatRpier seisyakygrre: The
vaghiaelfoantiighyeeride sustehcouppositosigspayhadormed from mixtures

containing the active ingredient in the range of 0.5% to 10%, preferably

1% to 2%. Oral formulations include such normally employed excipients

as, forias@amplesiphByineslatiidal cgPadeb orndarriah cradens @obtasetide may be

brm%m%@%aiﬁiﬁa%ﬁiﬁf@p?@fégﬁﬁi%n%w%& ’pﬁlﬁﬁ&%ﬁkuchluding
carbonate, and the like. These compositions take the form of solutions, 10

subqUBES S A trABIBIS il AN ERRLS; WiadsHoa! Rife i sHpmu Briondlagions

sup@bldets padrmonlaidmiaierioiabichidciesngradieni-puriarantyeaddmiection

SO &%)hyv 61{:% thg) Vé%% !aqe. qurp x‘?ﬁétr'l N bl%%?sp hlia'fc%%‘rjlbtst[]a l%%ﬁ%'(')lﬁl%gs which render
materia mayIBeyreconsl%lfau ed prior té administration, €.¢g. as a

thedspenkiomn Retonstititichadlomterlablyrefipotet indbadieroCapadiies)-aqueous
sté?il?éestt%ﬁ&%fBW§ Senar %Wm&m&%@%ﬂ%&ageg&ﬁg Gﬁﬁi@ﬁeﬂﬂé@’ iéjg‘é%eé(“fhe

15 an enteric coating comprising, for example, Eudragit "S", Eudragit "L",

fopmmiatisasetabs, PEeHISS draediadessihEnate- ot RARRistp i fipRaple, scaled
aripduleseand PRIpaAbPaRdRsHasariRadeere-ma bereroH Aiga e dhE the

vaccine neutral or salt forms. Pharmaceutically acceptable. salts :
iR e SO B AT (AR Lo BrQdSeiBy {Rgnulation may
al e ptide]) comtjunvinic s yatenfie imeeh vttt imo thanioacidgesuckhy asd, ther fd@mulation, such

aSZ%gﬁ%ﬁ{g&%‘%&&@£i1¥d°<{t§é}:§%{llé%i§°ﬁ‘§ R i%ﬁﬁé’ﬁ%ffﬂé‘@&?gﬁéﬁg)‘(%ﬁ%&% on the

, tartaric an orme the free

spgeolpaaEly0Ehee ehsineentiean hedrgdiic dsiganinedhyar Wonesspapiaentation.
sodium, potassium, ammonium, calcium, or ferric hydroxides, and such

lamino ethanol

ic b ' lamine, trimethylamine, 2-et ,
St SRE SPGB T R RS T TR T SNy 8 PRl ffescribed

haletermine the actual dosage which will be most suitable

The preparation of vaccines which contain an immunogenic polypeptide(s) or
peptide(s) as active ingredient(s), is known to one skilled in the art. Typically, such
vaccines are prepared as injectables, either as liquid solutions or suspensions; solid forms
suitable for solution in, or suspension in, liquid prior to injection may also be prepared.
The preparation may also be emulsified, or the protein encapsulated in liposomes. The
active immunogenic ingredients are often mixed with excipients which are
pharmaceutically acceptable and compatible with the active ingredient. Suitable excipients
are, for example, water, saline, dextrose, glycerol, ethanol, or the like and combinations

thereof.

In addition, if desired, the vaccine may contain minor amounts of auxiliary

substances such as wetting or emulsifying agents, pH buffering agents, and/or adjuvants
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for an individual subject and it will vary with the age, weight and response
of the 68 particular patient. The dosages below are exemplary of the
average case. There can, of course, be individual instances where higher
or lower dosage ranges are merited. The pharmaceutical and vaccine
compositions as dlsclosed here may b&6administered by direct injection.
The composition may be formulated for parenteral 5 mucosal,

wmfﬂaﬁrmgea?armﬁffae Yritsss o s anetss Errles o sk wantahis may be
efﬁéﬂjﬂwlalﬁibaﬁWbﬂ'ty&&ﬁﬁyhﬁﬁtéﬁl PsOkRiimiAam bE @dritisteradql- ﬁldﬁﬁsﬁyﬂﬂL

1to ferably from 1 01
) ML i o WIGHL TR A REiarag e
(Gﬁd?uld@bleh\ﬁmycbgp\usaiomeaﬁ’)llPélat@mﬂmqueByWaﬂa@Harwmglutammyl -L-

alRRNSNIEMS NEHAR LS %ﬁ%ﬂ%ﬁ%&%ﬁ%&%ﬁ&%%%réthylamme (CGP

adeno-associated vira vectos, herpés viral vectors, retroviral

lﬁlﬁéc%rgeféﬁﬁdura|a§é\ét5?s Eh@%&%bml%%@aremmaﬁe\ﬁwa%v extracted

fr@ﬁ@‘ﬁB@t@f%ﬂﬁlﬂiﬁﬁﬁ’&ﬂﬁ&%ﬁi@i@dtféﬁﬂﬁf%&ﬁﬂyétﬂ@@&ﬁ@%ell wall skeleton
ipofectin, catl nic famﬁl amphiphiles (CFAs) and

(hhrﬁﬂ+§n§i%ﬁi%Y§Sﬂgcﬁzo raRSRes een S oo ¥R mechanisms include

but are not limited to mucosal, nasal, 15 oral, parenteral, gastrointestinal,

topicay gp SHBIRGH @é RIS 5%‘6&%@%Qﬁ&%ﬁ%&@%‘lﬂﬂﬁﬁ&ﬂﬁq‘?d?&hde

limited to dellvery %i;]a mucosal route, for example, as a nasal spray or
al WENBYB) RORMAAIGLUHIBIAEIR IAwHaT: BIAEE (IR abpatines s élhca kaolin,

cattiRr endediver biBMMdfﬁeﬁiﬁmzﬁﬁéﬂeMcﬂ& fﬁﬁé%iﬁ%ﬂ@iﬁ@;ﬁ[ﬂe bacterial
intravenou uscular or subcutanequs rout e term

er X i ve TR BhE SR S @ S AETHISH SR o sl

paﬁdmxgmhypll&aﬁhdqmﬂiﬂp@pbdmmﬁ@na&jdﬂknh&l bty stich, astadjuvadaponin,

11190'?01%1%% <I>h l;ntﬂgle /i '{}Qﬁﬂﬂ (?(%(P éé&gly%@rg%? g%%ﬁ'eénn'&letlc adjuvants.

achi eve us, whilst the po ypeptl e an e adjuvant ma
SughrAikilstentscpen @N@l@@&ﬁ@@ﬁﬁﬁ%ﬁ@lmﬁﬁeﬁa/mw%@mef@@wie Mgk

A %\f@@tg%t&m AdriBistRingIthe R@iw@fptm b ARk HEOR AL Guvant
Site

ifferent 2 from the adjuvant. The peptlde and adjuvant may
anéi\/@ﬂrﬂéled@%ﬂe"d“?ﬁ @éf%woé"éﬁ\l}’éﬁy efiRife Mighiegiid: polypeptide and

the antigen may be coupled and/or uncoupled and/or genetically coupled
and/ Of%@gﬁﬂglg(ﬁh\/ants such as Amphigen (oil-in-water), Alhydrogel (aluminum
hydroxide), or a mixture of Amphigen and Alhydrogel are used. Only aluminum

hydroxide is approved for human use.

The proportion of immunogen and adjuvant can be varied over a broad range so
long as both are present in effective amounts. For example, aluminum hydroxide can be
present in an amount of about 0.5% of the vaccine mixture (Al,O3 basis). Conveniently,
the vaccines are formulated to contain a final concentration of immunogen in the range of

from 0.2 to 200 ug/ml, preferably 5 to 50 ug/ml, most preferably 15 ug/ml.

After formulation, the vaccine may be incorporated into a sterile container which is
then sealed and stored at a low temperature, for example 4°C, or it may be freeze-dried.

Lyophilisation permits long-term storage in a stabilised form.
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69 The cgFAIM, cgFADD, cgPDCD6 and/or cgRequiem polypeptide,

polynucleotide, peptide, nucleotide, antibody etc and optionally an

adjuvant may be administered separately or co-administered to the host

subject as a single dose or in multiple doses. The vaccine composition

and pharmaceutical compositions des&ibed here may be 5 administered

by a number of different routes such as injection (which includes

parentBfa{acSHsE AR IRRIHr A EHNIEicthRaceRisTalrdhaRdpction, for
exuphs diitiyadubititaveginigl odigthiauRubellan ddimsnstfationlatidas which are
suRErnes and pha é@%%%‘éﬁh“a'is‘%%m@%’?'“?&ge%%‘SCB' hed:here fnay.De.: cases, oral

céRventiona y a mlnlsterednparen eraty! % m‘i)gc ion. T exampf)e, either
fosuptaitane disslyufipsitontarimaditulaahbiAditiondt fonerslationschbichfarexample,

poiy R IOLRIAL &%@Ez@éﬁ@?é@iﬁﬁﬁ%%ﬂdﬁh%‘ﬂ%@ SHRRRSHAHRS Aath i‘ﬂiétures

some cases, oral formulations. For suppositories, traditional binders an
CORHERE HawsHERIEIE ticak anipretapar afid fendo J)colBrefetiaglyceridedo. Oral
fophieilEBRPARIIQHE SUNRN R AALTREEH 698l RIXIHTaRCANRINIREH e, fHiYMaceutical
ingredjent in.the range of 0.5% to 10%, may be 1%éo 2%. %@I, lul
& B#a‘??ﬁﬂgl?%e IREHINe SAER AR EBEYAE SeeiarRs quge. cellulose,

mexasipke, qassmacentichk ditae ékhefe manpiati dastake tisédiatn ofaghasium
sSRARLE, SREIT sARchann: esceﬁlé'o%%d?“'i‘%l%% LML ERIONAIS, 3ENS 4 contain
Yike. Thege comp Sitions take the %rm of 50 utions, suspensions, ta%laets,
1051180 Bapss afexstisigsngrasticrdl austefarhn diatons’ 6 p Merspstlmdacomgapomposition
is }0{oHiR S %n OTRPINE RSN RER SRR AR (1 8: W REREration, e.g. as

vaccine composition is 20 lyophilised, the lyophilised material may be

a FRYSHSIRDRF RSF Bt Nt FeEdly eftpetrs dn Suéfsénsion. Reconstitution
is preferably effected in buffer. EXAMPLES Example 1. Cell Lines & Cell

Cult IENY, i, a.Chi v cell | t o
Culues R ENSAGHSE A 1 o) 105 0 IO o v

angaHgdeseonsie TBgtisiascpregaimpl¢DRRSIt Thukk edipgiUllaupelulose acetate,

[ ¥ fecigg yyith genes for DHFR
e e MIaHerony T at o 18ag o ke

The polypeptides described here may be formulated into the vaccine as neutral or
salt forms. Pharmaceutically acceptable salts include the acid addition salts (formed with
free amino groups of the peptide) and which are formed with inorganic acids such as, for
example, hydrochloric or phosphoric acids, or such organic acids such as acetic, oxalic,
tartaric and maleic. Salts formed with the free carboxyl groups may also be derived from
inorganic bases such as, for example, sodium, potassium, ammonium, calcium, or ferric
hydroxides, and such organic bases as isopropylamine, trimethylamine, 2-ethylamino

ethanol, histidine and procaine.
ADMINISTRATION

Typically, a physician will determine the actual dosage which will be most suitable

for an individual subject and it will vary with the age, weight and response of the
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CHO IFN-y is maintained in glucose/glutamine-free HyQ CHO MPS media
(Hyclone, Logan, UT) supplemented with 4mM glutamine, 20mM glucose
and 0.25uM methotrexate (Sigma, St. Louis, MO). Example 2. Total RNA
Extraction & First Strand cDNA Synthesis 5 Total RNA is extracted from
CHO Kl cells using Trizol (Invitrogen). 28 reverse transcription reagents

are from Promega. Full length cDNA is synthesized using Molone
A B@m@eﬁsdﬂmeﬁ PEE P8 AEERBIABE Ab IR ARSI % ?ﬁwﬁaisvﬂ% of

comixechatadivigudX neveises thanseiption buftereldrsMofaaeh admhBstand
25 units of recombinant RNAsiri ribonuclease inhibitor. 10 Example 3.
Gene Specific PCR The cDNA prepared from CHO KiI total RNA is used
as a tEmplaaefaeqyéicel SPEEHCIPORIMPPERY8sgstesarehfitsrmay be

adRIRNRIAd ByYAMRIe flicGRNe ﬁ%ﬁfp@iﬁfﬂﬁ%ﬁr@Q?@PHJH_&QH%%A%&JMM,
The coding region of FAIM is amplified using a 5' PCR primer, 5'- 15

MpCERE HENRREIET AR AR EATCHEAREE I3 P BOPERSIRME 5'-
AdBTTAGTGT Gyt BRCATATIGIAA TGEG GTATRGG@relhe PO [CBEHANIK to 30

contains 1 L qf cDNA t ate, |x Reaction buffer, 200uM of each dNTP,
e R P S e RO iR LB iy mere
baly)wPIEIR. conditions are: 94C for 5 min, followed by 31 cycles of 94C for

1min, 58C for Imin and 72C for 2min and a final 20 extension at 72C for

10min, The PCR praduct js then subcjoned intg pCR(r)-TQPO(r)E ) )

(|nvit%lgeetﬁffﬁarélra:‘iﬁ‘lf&Péﬁ“lfa‘,i I\F‘???W§Q&I&Wih§ VEHBiRs Rl by Viral
ddlogirAlvy Hdnésssdnende oft egH-AdMiisi edtto utlsndae) Ve, ddandaSdoQlated viral
(AR\'/\JOVé%oT &l ‘Sﬁtﬁ"é‘e%%?‘ss%e %o%%%i‘%‘ée esfi&%ﬁjes QLA % amino acid

protein. JS. a WhICah, iS alsé known as f.))ré) or KE’ f IS d receptor

veﬁrtms-tNermriﬁdrd@éimﬁsimwbwismwﬁglr@@ém@rrmdiﬂgﬂmrp&ﬁoa,digimomes,
inf I FRSERIY o fliald ARORICRIS P PHBAIED W@%ﬁﬁ%%ﬁﬂ@gg@ﬁhereoﬂ

TNF receptor family have 2-6 repeats of cysteine-rich subdomain.

TheciREebPTHEteslingacarshansigiidnaly ¢abehae tbligeddo mucosal, nasal,

oral, parenteral, gastrointestinal, topical, or sublingual routes.

The term “administered” includes but is not limited to delivery by a mucosal route,
for example, as a nasal spray or aerosol for inhalation or as an ingestable solution; a
parenteral route where delivery is by an injectable form, such as, for example, an

intravenous, intramuscular or subcutaneous route.

The term “co-administered” means that the site and time of administration of each
of for example, the polypeptide and an additional entity such as adjuvant are such that the
necessary modulation of the immune system is achieved. Thus, whilst the polypeptide and
the adjuvant may be administered at the same moment in time and at the same site, there
may be advantages in administering the polypeptide at a different time and to a different
site from the adjuvant. The polypeptide and adjuvant may even be delivered in the same
delivery vehicle - and the polypeptide and the antigen may be coupled and/or uncoupled

and/or genetically coupled and/or uncoupled.
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5 oligomerization of caspase 8. Caspase 8 has been shown to be one of

the initiator caspases responsible for the cascade-like activation of

effector caspases (Srinivasula et al. 1996). Fas has also been shown to

cause mitochondrial cytochrome c release that results in the activation of

caspase 9 and other effector caspaseséa_l et al. 1997). Fas apoptosis

inhibitory molecule (FAI ﬁ had been found to be an inducible 10 protein

that cEif C8hfaHYe S8EAHRAE 16 §FRG R RKtOA S8 BesBIc s BAh@RRI S, Bplynucleotide,
peﬁb@iﬂ@ nReItsie @Itl%lo(%@@@)aﬂﬂ s beary %lﬂcwﬁltrhﬁt i@@eti&erdmiﬂl stged

fal%/ FAI M S£SIO |n B %ell§ sPabIte to bll%c S k|II|n [9 ﬁ) es

Sego %y I8¢ |ng a 4 ep |n as glsgﬁg G pathiv a%/ebe oreth e ReAion ot

caspase 3 (Schneider et aI 1999). FAIM has been shown to exist in two

alternﬁiel%)ééHEQ%%BH&%WE%%M&(R@QMW&%éeﬁs\ﬁt@é@ﬁ@d Meke may be
15 is brain tissue- ssgzaﬂc Zhon et al, 2001). FAIM seguence also

adgigsisset Byt g c%%‘é’??fé& iFOUIfSFHRR é‘ﬁé‘&%‘?&lga Yo geiydes parenteral,
subdpaiitanipihyldaenyistaldiampien ikianesspaaiicselanilgiofri-iegidlsirethral
% ‘ggrsagéDDtThe artial coding region of FADD is amplified using a 5'
primer 5 68 TGGACCCATTCCTGGTGC-3'and a 3' PCR primer 5'
20 TTCTTCCACCAGGTCAGC-CACC-3'. The PCR reaction mix contains

IL Ofﬂ%ém@pﬁﬁﬁ%éﬂﬁ&bb&%o@ﬁwdéfs@%éﬂfﬂélry?nalyfb@'V'
MgC12, 1 uM of each p %gpmer and Tag DNA polymerase mix (Total 5U

QDR G S PR S G P S b SiEerhaRaneously
oﬁﬁﬁiarfﬁrs&uﬂnmyandcﬁﬂﬁhﬁbrfamnﬁianﬂlmﬁmhexmﬁt@nlaf&zﬁqﬁmﬂ@tmmf

ro is 25 then.subclpned into pCR( PO InV|t
o P s e S el s
suppeseeqeerteei@m@mm@nemmlmss&@ i, foany8pl, Imlyl@kﬂene

1Y &o1EHPRIE CATR IR 6 AU G PR AR I Ry Bk aining the

necrosis factor (TNF) receptor-induced apoptosis (Chinnaiyan et al 1996).

acHXOBANR b ﬁ%nssmf Qiéa(tﬁ‘hh‘é%bé&?ﬁ Bd ctdP domAiral foupplations
intidertach medialyr ohsRRAR GricivalionHpainplasHRgagesmeat] grades of

é Eg%}/etlgsgt atll 995% We des élbre the odulatlc e}‘l ee)(F%liE'ron of 5nes1 m
By s &'t dn"AreHcANY é‘r% 'FADLS m%]iecu \BD B
caufban@myand the like. These composmons take the form of solutions, suspensions,
tablets, pills, capsules, sustained release formulations or powders and contain 10% to 95%
of active ingredient, preferably 25% to 70%. Where the vaccine composition is
lyophilised, the lyophilised material may be reconstituted prior to administration, e.g. as a

suspension. Reconstitution is preferably effected in buffer.
EXAMPLES
Example 1. Cell Lines & Cell Culture

CHO IFN-y is a Chinese Hamster Ovary cell line that had been adapted to grow in
suspension. It was originally derived from dehydroxyfolate reductase negative (DHFR"),
Dukx cells (Urlaub & Chasin 1980). CHO IFN-y had been cotransfected with genes for
DHFR and human interferon-y (Scahill et al. 1983).
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contained only the apoptosis receptor binding death domain and not the
death effector domain of FADD. It is the effector domain which causes
the activation of further downstream apoptosis cascade by recruiting
caspase to the death-inducing signalin? complex. The methods described
here enable over-expression of an eng Neered form of 10 FADD, i.e., a
dominant negative, and use of such an engineered molecule to prevent
casphdéRdENneResydBrHiB I scRimehAtEneAsS HRQ (S Braimgdia
(Hhel@Rropigsis, cascagpldramle fihGene SoereHiccChonng gt cdicaiius25uM
griseus PDCD 6 The partial coding region of PDCD6 is amplified using a
mithe ezl i 35 e AMAREGCTGCCTACTCCTA-3 and a 3-PCR
primer, 5'- AATCCAGCCATCCTGAT-CCGT-3'. The PCR reaction mix
EEAREES. P RONAGRTARI REAHIERPUIRA A g each
dNTP, 1.5mM MgC12, 1 uM of each primer and Taq DNA polymerase
mix (Total 5U). PCR conditions are: 94C for 5 min, followed by 31 cycles
of 94Coiar RMK i SS€rafd o dniimMank 7 2401 dais i Mr2dodl (@nfifad QAR NSIDReverse
at 72C for 10min. The PCR productis .then su ed int . :
o B0 Do ek (T P Ak e pscoloney
MproduktdbteiniedVisysuxifiedamanstoiptasénfior pORA42°Copa vesstoermamix containing

1)?%%(\@5115& iéllf Bﬂafﬁg, E’W (.ﬁ' each dANTPs and 25 units of recombinant
5'-CA%§CGGG TGATAAAGACAGGAGTGGAGTG-3'. The 3'-RACE PCR

RYtnctabaasisgssdtdibBgelectrophoresis in 1% agarose gel 25
containing ethidium bromide, with the relevant band excised and gel

extract singthe .Qi kit before being cloned into pCR(r)-TOPO(r)
E’ff‘rﬂ)ﬁr%éﬂ#%%%ﬁf%%ﬁd% ) for sequencing. 73 Cricetulus griseus
PDCD6 (cg PDCD6) The sequence of cgPDCDS6 is set out in SEQ ID NO:

3 andrEDNPANSR phrdh@ofatcatIIKG SHiSERNACHURBEALNEIASEE@ for gene
19 -aminoé%ﬂci)grotein. Also knfown as apoptosis-linked gene 2 (ALG-2),

SPED) Rre el ars- BBl dfigSstbtein that belonged to the

penta-EF-hand protein family. There are indications that it participates in

EXGRSACE Gare SPEkAid OreNilicoit 1saE, cpARIASIE AYNP et at.

The coding region of FAIM is amplified using a 5° PCR primer, 5°-
GCCGCGAGAGCTGCTGACTACGTCGTGG-3’ and a 3° PCR primer 5°-
GTTACTGTG-GTGAGATATGAATGGGTTTGG-3’. The PCR reaction mix contains
1uL of cDNA template, 1x Reaction buffer, 200uM of each ANTP, 2.0mM MgCl,, 1uM
of each primer and Taq DNA polymerase mix (Total 5U). PCR conditions are: 94°C for 5
min, followed by 31 cycles of 94°C for Imin, 58°C for 1min and 72°C for 2min and a final
extension at 72°C for 10min. The PCR product is then subcloned into pCR*-TOPO®
(Invitrogen, Grand Island, NY) for sequencing.

Cricetulus griseus FAIM (cgFAIM)

The sequence of cgFAIM is set out in SEQ ID NO: 1 and SEQ ID NO: 5. The

Cricetulus griseus sequence encodes for a 179-amino acid protein.
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1996; Krebs & Klemenz, 2000 and Jung et all, 2001). Interestingly, Jang

et all 2002 demonstrated that ALG-2 deficiency resulted in no block of
apoptosis induced by TCR, FAS or dexamethasone signals. 10 Example

7. Gene Specific Cloning of Cricetulus griseus Requiem The partial coding
region of Requiem is amplified using a’B8'-PCR primer, 5'-
ATG-GCGGCTGTGGTGGAGAAT-3' and a 3'-PCR primer, 5'-
GGABTFTETBATHETOE A APATS AR Pl R TesspiRiionk tsrtmasdecrosis

fabloOf TOIDINA depegl Bienily Fﬁ@ﬁﬁlzl@@ :bufﬁ@dsr 2&@ iml\ﬂeeélﬁaﬁlmdﬂﬁﬂ'e’d a&pstltdhls

uM of h 15 r|m e m|x
p agl‘gﬁyc%)rn% 5Ha%re! @W&ﬁ min, foﬁ (\}9 c;%’lees of é for 1M St%me rich
subpdOmbon. I asmcawdtmz@nﬁ@a@mmtmdlhlﬁanai@aﬂmgmmﬂé A gl mnin.
oligisa E&Rd%'if’gf'%é?aé@%”é&é%ﬁk%%ﬂaﬁ“ﬁ%&%ﬁé& 8'896Qe(8?‘{ﬁéqgﬂfhtor caspases

nd Island, NY) for sequencing. The PCR product obtained is purified

regprigiisdarihe W@i@%@ﬁl%&@r%ﬁ@@ﬁ&@ﬁ@é@@%@ﬂh@t@ 1996).
FARITREAIRD DR\ EIRCHASHOIGBRICEOITGRCACfead thiresults in the

3'-RACE PCR products are arated by electroph |n 1% agarose
achX AU RLi RS M R rﬁ?gﬁﬁ%ﬁ?%?%édfﬁﬂg&% Bxcised and gel

extracted using the Qiagen kit before being cloned into pCR(r)-TOPO(r)

(Invitiggen RN ik %%Mgl%lé?ﬁ%%ﬁ' R4 fle PR WSHIUREH uCible

Requiem (cgRequiem) The sequence of cgRequiem is set out in

SE
piRienAhahgagEenies }\?@St@n%‘@ ﬁé@@a&fé @H@@%lit.é%%}%‘éﬁéﬁb%ég%r a
R&%&r@mmzag@bmﬂﬂas Begiigswmnighdgclee mvyrg@sgub)lsdmm@&ﬁﬁéssmn

R BTG DD AN HEATIE i B 1o Lidcngignatine

pzmam:sﬂmpﬁma fhem:tmemmmerf ﬁasmseﬁt(&ﬁmemoaselfdmﬂ)nﬁﬁsmﬂhml been shown

to S i w azi‘twl%ag % eI c%d% Wlphal§i y rgg)(@y %&)hlﬁléeﬁrAIM L
SR i s

etecte e proteln oth In cytoplasmic and nuclear subc actions

is prarutisfagripsificddihonmd’ wurfdH K562 Ye stapngcalse figepatslto be highly
codoERAtRG TiREhE PEOIQIRUPSK IRY B A fRtian JRigtingt-grrm that of a

transcription factor.

Example 5. Gene Specific Cloning of Cricetulus griseus FADD

The partial coding region of FADD is amplified using a 5° PCR primer 5°-
CCATGGACCCATTCCTGGTGC-3’and a 3’ PCR primer 5°-
TTCTTCCACCAGGTCAGC-CACC-3’. The PCR reaction mix contains 1uL of cDNA
template, 1x Reaction buffer, 200uM of each ANTP, 1.5mM MgCl,, 1uM of each primer
and Taq DNA polymerase mix (Total SU).

PCR conditions are: 94°C for 5 min, followed by 31 cycles of 94°C for 1min, 55°C
for 1min and 72°C for 2min and a final extension at 72°C for 10min. The PCR product is
then subcloned into pCR®-TOPO® (Invitrogen, Grand Island, NY) for sequencing.

Cricetulus griseus FADD (cgFADD)

The sequence of cgFADD is set out in SEQ ID NO: 2 and SEQ ID NO: 6.
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Example 8. Cricetulus griseus FAIM Expression Vector Construction In
summary, the verified PCR product from FAIM gene specific PCR that is
cloned into pCR(r)-TOPO(r) (Invitrogen, Grand Island, NY), is subcloned
into pcDNA3.1(+) (Invitrogen) and sequenced again. The final plasmid
pcDNAS3.1(+) FAIM is then purified 15 u%ing Maxi Plasmid Purification Kit
(Qiagen, Hilden, Germany) and its concentrationlﬁ’c}]’uantified for

transiebREhiTEETERRY ERpIaRHAAH CHOA AN Qrindastygk necrosis factor
(T3eELRDESt GG dike) 1BEHOsISsI SCHBREEN DY UFINgObIE IDABORypIéMesntains both

5'-GAATTCG CCATGACAGATCTTGTAGC-3' and the 3'-PCR .
AN BeATh AT ety ) g po ke BT SasBasc s atlation upon
Faseggepemoun§ibismiyai eol| 1880)cibe ditenbieilbameodaliivac § egpresgen of

= okt hilbcmeialcicachSespre
T S A S Bl DR ety

coiatirerPRiktBe ARAREEI restpioromdingieate denain svhpritthedenth effector

ddReas e Ruiferi0 QM @t Qs BN P RiOiMLME ehbz cliviM o Gaehther
primer and Tag DNA polymerase mix (Total 5U). PCR condjtions are: .

dIWRSTENE AROPIRSIDFASEREY BY EG NG & Rast thin ke ear g iesAtne
conzileforthiminahoda desalibxtehsioarabl26 éoeiprusion f Ehevariied PR of

FRISEUcLisen dlgssied Wi BEoRLIGRUion SIAETCIRL o

oursto credte cgEX M nserts wit sticky ends for Purre%eenrt

cajgatiorecrBitnknd oD R ing wettoninveifroddlA yairdiues digekteg thethpoptosis

ca&CRR! restriction enzyme at 37C for approximately 4 hours. EcoRl
digested cgFAIM insert is then ligated into EcoRI 5 digested pcDNA3.1(+)
by adding 12L of insert to 3L of vector, 2L of Dnase-free water, 2L of |Ox

ExXahiple/6liGese Bpiefid @liadgeof ndcérmlu of sk NFDEGRALe (3U/ul)
(Invitrogen). This ligation mixture is then incubated for approximately 16
hours at room temperature. 10L of the ligation mixture is then

transfifridtiAte RbRgeiAr BHIADAe e AP i «bHg ngraptadihig primer, 5°-
GOOPAJTIQUTRRSHVA UBOEfO ARG R4S SeIERpE feyr by culturing in LB

AR T oA B R VT A S HLeRAE DN A
teinplted xReRCONBIERG200uM of each ANTP, 1.5mM MgCl,, 1uM of each primer
and Taq DNA polymerase mix (Total SU).

PCR conditions are: 94°C for 5 min, followed by 31 cycles of 94°C for 1min, 52°C
for 1min and 72°C for 2min and a final extension at 72°C for 10min. The PCR product is
then subcloned into pCR®-TOPO® (Invitrogen, Grand Island, NY) for sequencing. The
PCR product obtained is purified and cloned into pCR 2.1-Topo vector and sequenced.
The 3’-RACE primer is 5’-CAGCGGGTTGATAAAGACAGGAGTGGAGTG-3".

The 3’-RACE PCR products are separated by electrophoresis in 1% agarose gel
containing ethidium bromide, with the relevant band excised and gel extracted using the
Qiagen kit before being cloned into pCR®-TOPO® (Invitrogen, Grand Island, NY) for

sequencing.
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expression vector. The plasmid pcDNA3. 1(+) cgFAIM from a verified

clone is then purified using Maxi Plasmid Purification Kit (Qiagen, Hilden,
Germany) and its 15 concentration quantified for transfection into CHO
IFN-y. Example 9. Cricetulus griseus FADD Dominant Negative

Expression Vector Construction An artificial FADD dominant negative
(FADD DN) fragment with kozak sequence is created by using the

5 PCRIBFiHEF, B ATAR TR ACC 20
ATGGCCTTTGACATTGTATGCGACAATGTGGGG-3' and the 3'-PCR
primerhs'se@ace @ CePIGRGIECUTECEJNMTRACTAGSHCNGND: 7. The

cﬁé‘e‘%&f@sﬁ’ ,rlll Sl?agg@&c c%%%@?%ﬁa%%“ﬁ'&ih%?&éﬁpl restriction site

\g é@ﬁ% >
respectively while the italicized sequence consists of an artificial kozak
and start codon to facilitate “in frame' expression of cgFADD Dominant

Negative dievinaoaporatsc eating dag onA\QfEalADI0 Beciic bdd fabaldatcium-

PCR ti [ tai L of cD late, | tion buffer,. .. .
R S dBAH RV L1 SR VRS EIEa: 1 URR i Sl LG L adsetion
thpoiypaetiagatesn (Totpi®bL) f abhendagtimoE D& sempdence apapttorsddito ef al.
| RRETOPRISHSSHRS eI 6, PSR FGRAORMIRNS A1 ACHY

5 min, followe 31 cycles of 94T for imin, "50C for and for

dezmw%@%thﬁaﬁgﬁe%éféwiﬁﬂm@we}bmw sk efifieepeiripggedbis TCR,

FAReS: digestRethwisa Bapabtk and Xhol restriction enzymes at 37C for
approximately 4 hours to create cgFADD DN inserts with sticky ends 5 for

further ligation. Blank pcDNA3. 1(+) vector (Invitrogen) is also digested
EwvathidaiiiGeand pénificeCloving o Zyneedn Qa1 éos Begoeimately 4 hours.
BamHI/Xhol digested cgFADD DN insert is then ligated into BamHI/Xhol

digested pcDNA3.1(+) by. addin%ﬁiLZL of insert.to 3L of vector, 2L of ,
Dnast X aTALEPIHIZSERsR Ph quaa\%ém@&f?&?@ﬁ\ﬂﬁaéefﬁ%‘%@rﬁe&f5 )
ATGONNAGYEBE TG TG uitraged) aldis IigaBnpriéur 6’10 is then

' j urs at r temperature. 10L of t
A B T e T DA sl e o
chd¥ plesmplatpropRgatioon BoSiivebandfof rrhtd Mid seleofedMigUby 1uM of each
pt I%Itygrrllgﬂqlé N%%B lc})lll%teergisvev| q )gm%k%llghf)qr selection. Plasmid extraction
Is then carried out on-various

PCR conditions are: 94°C for 5 min, followed by 60 cycles of 94°C for 1min, 44°C
for 1min and 72°C for 2min and a final extension at 72°C for 10min. The PCR product is
then subcloned into pCR®-TOPO® (Invitrogen, Grand Island, NY) for sequencing. The
PCR product obtained is purified and cloned into pCR 2.1-Topo vector and sequenced.

The 3’-RACE primer is 5’-GCCTCAGTTACCACTATGCCCATTCCCACC-3".

The 3’-RACE PCR products are separated by electrophoresis in 1% agarose gel
containing ethidium bromide, with the relevant band excised and gel extracted using the
Qiagen kit before being cloned into pCR®-TOPO® (Invitrogen, Grand Island, NY) for

sequencing.
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DHSa clones for sequencing to verify cgFADD DN sequence inserted into
pPcDNA3. 1(+) 15 expression vector. The plasmid pcDNA3. 1(+) FADD
Dominant Negative from a verified clone is then purified using Maxi
Plasmid Purification Kit (Qiagen, Hilden, Germany) and its concentration
quantified for transfection into CHO IFI%‘-‘y. Example 10. Cricetulus griseus

PDCDG_Supgression Vector Construction An oligo insert is designed
base§ GRAHBLOBEAREYYBISE (S REe & de. The oligo 20 insert design is

compared to a genomic database using BLAST to eliminate any
signifidanteqiomalede ¢R athengenes oihm SHdD iINSerd, &id SEQ ID NO: 8. The

A R AGH T AGCANRC A TTAT T GAAGAGATAATCCTTGCTG

CATTTTTTGGAAA-3'Is annealed to t Igo Insert, 5'-
AGCTTTTCCAAAAAATGAGCTTCAGCAAGCATTATCTCTTGAATAATG

CTTGiuEmG MK GRE SIS dhabi syuthesized fang thendigategiantor the
Hindlll/Bglll digested pSUPER. neg vector (Olj ngine, Seattle, WA). 77 .
SRR TSE 1gD TR L AUDLeHB oY IR BB e e Kequiem
1s P8P ERmewle k3iraos @pase-freewaterr2d. fof KprpIdss KApigasddbleffeng survival

fa@t’&\‘i&ﬁﬂﬁ%ﬁrﬁﬁéﬁ kg%?él.'fq@é’nii.%%%&ﬁw&%éﬂ?%@%?ﬂb%iﬁal@’%fé?&ted the

mixture is then ated for a&groxmatelé 16 hours at room ‘
PRt ERARUEC B AV RSB eI gaG S TBREF BULEHEAS HRNs STh Frve gty eloid cells and

menmResent RitSaikactariabeslsdesRiasmishPIRP BEANRNMMPRINE function
rmants are selected for py culturing in LB agar plates with

transf
dlétﬁﬂﬁfct%ﬂﬂqu}aggf[eacﬁﬁﬂ? té?ﬂigég&f'action is then carried out on various

DHSa clones for sequencing to verify cgPDCD6 siRNA sequence inserted

ER R SFER-AGAS ISR YR YRFRLpFERiBIA DR T 4RER PAGCIPDCDE

siRNA from a 10 verified clone is then purified using Maxi Plasmid

Purification Kit (Qiagen, Hilden, Germany) and its concentration

quantifiednfiatairaratectioned RCRHD tabt-froaXBAPIE gkhe Speefid PEGrivaus

Requiem ressign Yector Constructi lige insert 'slpesi ned b
o CorOh o AR O B N L3ETRARRONAS BASRA s

(IeATEaT aCCEAICEIFPGAAE TIGA PRFOAACASAATCAGEMIC e mirified
us’%%%pl’lasmid Purification Kit (Qiagen, Hilden, Germany) and its concentration

quantified for transfection into CHO IFN-y.

In detail, cgFAIM with artificial kozak sequence and linker regions is created by
using the 5°-PCR primer, 5’-GAATTCGCCACCATGACAGATCTTGTAGC-3’ and the
3’-PCR primer, 5’- GAATTCGTGAACACATTTAATTACCA-3’. The underlined
sequence consists of a EcoRI restriction site while the italicized sequence consists of an
artificial kozak sequence to facilitate ‘in-frame’ expression of FAIM. The incorporated

regions of cgFAIM are in bold.

The PCR reaction mix contained 1uL of pCR2.1-TOPO cgFAIM template, 1x
Reaction buffer, 200uM of each ANTP, 2.0mM MgCl,, 1uM of each primer and Taq DNA
polymerase mix (Total 5U). PCR conditions are: 94°C for 5 min, followed by 60 cycles of

94°C for 1min, 44°C for 1min and 72°C for 2min and a final extension at 72°C for 10min.
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-TTTTTTGGAAA-3' is annealed to the 3' oligo insert, 5'-

AGCTTTTCCAAAAAAGCGGATCCTTGAACCTGATTCTCTTGAAATCAG

GTTCA AGGATCCGCGG-3' and then ligated into Hindlll and Bglll

digested pSUPER.neo vector (OligoEngine, Seattle, WA). 20 4L of

annealed oligo insert is added to 3L of Hindlll/Bglll digested pSUPER.neo,

13L of Dnase-free water, 2L of IOx T4 DNA ligase buffer (Invitrogen) and

1L of TP DRIATHESR BUANS [ribrPodersiefe izt ristifeoRr thayme at 37°C
foingpratechateryappoaximatedytd G drounsidh seenwiginprR st urrls oL foftthe ligation.

igation mixture is then transformed.into cqmpetent a pacterial . 25
B e e e B A L LTS gy vme o
3l timiagprok Bnatghr plares ite Rihdpgeilivd fogiseld tioverBkagwiidigated gtibnEcoR1
digeé CHNRa .‘ixi)o%va?dd? 1@@&5&&9&%&8ro?%%@?fﬂ&@f‘ﬁﬁgé/e-free

gRequiem sIRNA séquence inserted into pSUPER.neo expression

waesBHITRE itadhENS URER bt gResm sIRNA o T Dafidigase 3U/uL)
(HHOREIS G ‘i_‘i%ﬂi‘éQI}J&{&%%%'tﬁ’éﬂ%ﬂ&%Eﬂé&@‘&?%}ﬂr&h{l@ﬂa%% EHAE: room
Germany) and itS concentration quantified for transfection intdo CHO IFN-y.
tempsEatisie 12. Transfection & Selection Transfection is carried out using
Lipofectamine reagent (Invitrogen). Cells are grown overnight in 6-well
plates with 0.5 million cells per well and transfected with _approximately 1. .
o orl e B e e e R R BRI R i
ced:k_srfqupiawl_[bdqmapega&ioooﬂﬁsig‘te tnavaai_hﬁanwtedseisdmtcﬂcfns iy euBadring in LB
agla&piﬁfﬁgéavwﬂﬂ%&g}réﬂi‘@ 16, RNA GHR) BALY nE%QFJ&%@I%S&F‘e'B'ﬁa‘E@é& diop various

cells are grown for 24 hr before the media is changed to selection media

DHosrainity iooodysmiing e spatichelridlcsm enecrisiitathdoinc B¥etidnt)
e %%M&WE%WH@H%&%EN@?{? lf&?ﬂ@ e SeleRliPAsRedanen
a

led within a week. 15 Example 12A. Stably integrated single cell clones
pusiigf\riinegMasttdngid dairidieiandtéd 68tagsadtbdearGeamatshBddslis

cdféer®rtion quantified for transfection into CHO IFN-y.

Example 9. Cricetulus griseus FADD Dominant Negative Expression Vector

Construction

An artificial FADD dominant negative (FADD DN) fragment with kozak sequence
is created by using the 5’-PCR primer, 5’-GATATCGGATCCGCCACC-
ATGGCCTTTGACATTGTATGCGACAATGTGGGG-3’ and the 3’-PCR primer, 5°-
CCCGGG-CTCGAGTGCCTCCC-TTCCACCAGGTCAG-3’. The underlined sequence
consists of a BamHI and Xhol restriction site respectively while the italicized sequence
consists of an artificial kozak and start codon to facilitate ‘in frame’ expression of

cgFADD Dominant Negative. The incorporated coding regions of cgFADD are in bold.

The PCR reaction mix contains 1uL of cDNA template, 1x Reaction buffer,
200uM of each dNTP, 1.5mM MgCl,, 1uM of each primer and Taq DNA polymerase mix
(Total 5U). The partial FADD sequence subcloned in pCR*-TOPO® is used as the
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well plates such that there would only be one cell in each well. Wells are

checked under light microscope and those that only contain a single cell

are marked. Single clones are 20 then expanded into 24-well plates

followed by 6 well plates before going into shake flasks culture. Example

12B Batch and Fed-Batch Culture An ifftial working volume of 4.0L of

culture media is inoculated with a seeding density of 2.5 x 105 cells/mL in
templa: BidRernditiges Brautt M&SuhgEh, é&w%éy. Hetrionsiclitbrdar Imin,
5(Hce foaniath aut Ushty folubese gldtarmineeeasityQiGRIQ kP Somadia

(Hyclone, 79 Logan, UT) supplemented with 20mM glucose and 4mM

glutamine while fed-batch cultures are supplemented with 4mM glucose

and OlBmvargfigehRtiRerDibxs st condigesicd onice Maatidhardadiatansédcspn
eréQ%e@iﬁtSﬁQ{faf@Q a@wx%wm RHdsRiRi_ined ﬁmﬁﬂé Dﬁiﬁﬂléﬁmtﬁﬂiky ends
CO2 addjtion to the gas mix and/or 7.5% g\iv/v) aHCO3 solution 5. .
fordythes .hlg%HQBal%lﬁ“gﬁo%‘rQﬁ%% BRrFEHEHRERGe T SihtRa Grted with BamHI
andyNaolicciedcliog sirategyt (F€ €bohpptolhatonlinasaeniBummgIoXhol digested
ions of the relevant.controll trient level ar, )
co R s TR AT B S B A POl BSANHE R e
12nkdigifoefet-Baiclicutioeslislpod pares fiemveaturstarh forhiuldie D NAKigase
im-f e- I ine-fr F ith { .
b e SE A AR RS FINILEAT TS B mincure
is thesopahaesst farenmatisinadi¢iofitnaenBstateom Jentigeratutie.of chemically
defined lipids (Gibco BRL,Grand Island, NY), Img/L of d-biotin (Sigma),
2mM L-aspartic acid, 2mM L-asparagine, 4mM L-cysteine, 1m .
ol IO CEAA, RS A AL i ECrahgHiaS DI ppcteria
cdisSat {stechineshispischitithePsipplemanfetnaiil 1R01b¢ el gbitaynénturing in LB
%Siﬂf”tal nd S00mit ofdlugose %S‘P[“"i‘%icF"et% Loa, g aomated o vari
RS meastrement o r&&ifus glu AMine Concentrations Woufrd ge' o vartous
Dtékerldheesmusatigtuang e corigerghatioh fahssdplowsetpuind caotpeDNA3.1(+)
2ntrations, injecti I ith_f j ise. .
o R ) P S i

clengiedsio fWidsdtifidag dbas NgsRed PriiepoRrKit (Qiagen, Hilden, Germany) and

its concentration quantified for transfection into CHO IFN-y.
Example 10. Cricetulus griseus PDCD6 Suppression Vector Construction

An oligo insert is designed based on the obtained cgPDCD6 sequence. The oligo
insert design is compared to a genomic database using BLAST to eliminate any significant
homology to other genes. The 5’ oligo insert, 5'-
GATCCCGTGAGCTTCAGCAAGCATTATTCAAGAGATAATGCTTGCTGAAGC-
TCATTTTTTGGAAA-3' is annealed to the 3’ oligo insert, 5°-
AGCTTTTCCAAAAAATGAGCTTCAGCAAGCATTATCTCTTGAATAATGCTTGCT
GAAGCTCACG-3'"is then synthesized and then ligated into HindIII/BglII digested
pSUPER.neo vector (OligoEngine, Seattle, WA).
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Approximately 10 million cells are collected from stable cells and total
RNA is extracted using Trizol'rm reagent (Invitrogen). RNA Samples are
then quantified using GeneQuantTM Pro RNA/DNA Calculator
(Amersham Biosciences, Piscataway, NJ). RNA quality is assessed using
the absorbance ratio of 260nm to 280nh, where a ratio of 1.8 and 25
above is considered as RNA sample of sufficient uantitative real
time AEROSA7863 %4 a4gerpariieakiedive wepélz%?éil gg dighsiiession

pSUBERS86, INtRIESabRIsUansieation BXPYITMEnts4 INAdRE 6 SRR vitrogen)
standard 80 curves of transcri Hpt copy, quantlfled pPCR(r)- TOPO(r

andr\itrfeld PAnligasedatining BvHEperINhis AISH 0B BHe o isragLiagwbated
foatpsRnatv@iterhant useshiRraHpatitatve real ime PCR. Quantitative

real time PCR for FAIM transcripts is carried out using 5'-primer 5'- 5
TGGAGCTGCGAAAACCAAAG-3' and 3'-primer 5'- ‘
AAACTIGE GrGETET CTCCAB-Sieiamtitatives et tiomepPOR FId Fabidterial

ceﬁ%p@a QLuNE g?c%}’ &[Pd?ﬁ%@iﬁd% &@B@ﬁ%éﬁ@&aﬁe RURELd for by culturing in LB
5-G ATCG GCCACCATGG-3" and 3'-primer

agrplicevticarrabiafoe abrtive Aasnidedmraaodseniinaipbmep various

DERCOSFAASCIHRS IR GRS el s PIOEDRIEMN A sequence inserted into
5-CAGCGGGTTGATAAAGACAGG 10 3 and 3'-primer

PYEEEKe BETeraor FraterT Eslasmi antitakibe Rt el PE RIRYYA from a
eﬁﬁ@dleliﬁhﬁ’mm&rﬁﬁé@m&(k@dhﬂsmgﬁr@mmeﬂ'saﬁgn Kit (Qiagen, Hilden,

TGGA GCCCA CAATT
GRS PTG TR ISP A SPda R IeT O g CHO TN

against (3-actin transcrlpt expression. Quantltatlve 15 real time PCR for

E@lﬂ letiaﬁﬁ&fw&%' lﬁéiﬂ%ﬁ p&‘s%n?Vector Construction
TGAGAGGGAA G-3' an prlmer

5 GCAACGG AACCGCTCATT 3'. Finally, normalized quantitative gene
expredBgniisdransiediant Celiseid aivibdednby daBregalize dequantitaiitie ffesiézo
éjgrgssmn in null vector transfected cells to give normalized relative gene
exp’ressmn 20 Example 14. Apoptosis Assay An Ethidium Bromide/

GAZfdit&Ofangd ﬁ%@ﬂé&iﬁ@%@@@@e‘é@éﬁ%@@@GTTCAAGGATCCGC
-TTTTTTGGAAA-3'is annealed to the 3’ oligo insert, 5'-

AGCTTTTCCAAAAAAGCGGATCCTTGAACCTGATTCTCTTGAAATCAGGTTCA
AGGATCCGCGG-3' and then ligated into HindIII and BglII digested pPSUPER.neo vector
(OligoEngine, Seattle, WA).

4uL of annealed oligo insert is added to 3uL. of HindIII/BglII digested
pSUPER.neo, 13uLlL of Dnase-free water, 2ul. of 10x T4 DNA ligase buffer (Invitrogen)
and 1uL of T4 DNA ligase (3U/uL) (Invitrogen). This ligation mixture is then incubated

for approximately 16 hours at room temperature.

10uL of the ligation mixture is then transformed into competent DHS5a bacterial
cells for plasmid propagation. Positive transformants are selected for by culturing in LB

agar plates with ampicillin for selection. Plasmid extraction is then carried out on various
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collected into apoptotic or non-apoptotic populations. Stock solutions of
100ug/mL of Ethidium Bromide (Sigma) and Acridine orange (Sigma) are
prepared in PBS solution (Sigma). 25 Approximately 1x106 cells are
sampled from samples and resuspended in 100L of 1:1 Ethidium
Bromide: Acridine Orange stock solutidf and incubated for 5 minutes at
81 room temperature. Samples are then loaded onto glass slides and

DHoprelancatiy ss6ucasing he Simattinaet RivtelcbrpecersSedplp
pﬁlﬁiﬁwvllféb_f_.'d @gm?igﬁ%fm%%?mﬁmﬁwhm%?@m QIRANETRNA fré)m a
classified accordin additiop to mor ogical analysis, caspases 2,
e e AUy ROR LS B B Ao RS eE e
Gétatey | Bl BioseienoestiCtoqbecti fiEAjoacao ietgptoi tive ChEDufaétyrer's
protocol. Activation of caspases is considered as biochemical hallmarks
of apoptosis. Example 15. IFN-y Quantification IFN-y concentrations of

Example Hileansfpetinn&nPelesiiBs are analyzed using an 10

enzyme-linked immunosorbent (ELISA) assay (HyCult Biotechnology,

Uden,. Netherlands). Samples that had the highest IFN-y concentratj

o A Ty e R RS PO R O o B e
gricmmm@aﬁgiﬁtyrp@mgihﬁtmeathlfl@r.tfheﬁmegplycﬂgydatiwnlbmamfzatwmith
apptGRIeAP 1 REAE TG PSR IRLGE @r'é?éﬂrﬁﬁsh%%t[a%?Gﬁh%rﬂ]?o?e%tamine-DNA

etermine‘the expression of targeted genes in cells, quantitative real-time
copDRXi$ pagtiadaccRduIgiinaPTRSIcoNsideRg tiena isendilianntagtaarine (uL)
to PINAC egtign of_ transcript levels. G_ene expression analysis shows that
cells transfected with pcDNAS. 1(+) Faim over-express FAIM by 3 times
more than cells transfected with pcDNA3.1(+) blank 20 (Figure 1). Cells

transfeetedsite febIdlAd]s] (td FAR BOaminaf: N gathéfo e aEaxdiass changed

FADD. Dominant negative 0 4 times (Figure 1). The data in Figure 1
5 TRV TOR CASATe s ROV o BB B el
sebxpi@ssiodiafarsfestionyliie ths uiRkaRsRDEDEBiRNAasigison media died
Wﬁﬂgpge&g‘j:gn of PDCD6 expression by approximately

Example 12A. Stably integrated single cell clones

Stably integrated single cell clones are obtained by serial dilution of cells into 96-
well plates such that there would only be one cell in each well. Wells are checked under
light microscope and those that only contain a single cell are marked. Single clones are
then expanded into 24-well plates followed by 6 well plates before going into shake flasks

culture.
Example 12B Batch and Fed-Batch Culture

An initial working volume of 4.0L of culture media is inoculated with a seeding
density of 2.5 x 10° cells/mL in a 5.0L bioreactor (B. Braun, Melsungen, Germany). Batch
cultures are carried out using glucose/glutamine-free HyQ CHO MPS media (Hyclone,
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60% while pSUPER Requiem siRNA is able to suppress Requiem
expression by up to 25 70% (Figure 1). 82 Example 17. Apoptosis
Resistance Conferred by Gene Targeting of Cricetulus griseus FAIM
Cells are transfected with a FAIM expression vector (Example 8) and a
blank vector as control, and resistance 1o apoptosis assayed. 5

Compared to cells transfected with just the blank vector, cells
LB b AN 2ORNGEEME AR DI SN obatch

cdntn@eraﬁegtqq)eiﬁmedl‘vmure@q)glmus withoBAM guﬁmﬁmrelssaw\zﬂ&@xygen
e e oS o My by 82l 2 S B a1 7.1
VEY ity's ared 1o 3rop be 09%':31/83( gure § o p rcentage ot
usamptetintslis (S(alsddignifioghtdgiowek traitothad b contrdl aiéﬂ?@wmbiuum
over 10 expression (Figure 2D). Increase in caspase 2 and 3 activity
is’ also delayed by approximately 24 hours compared to control cells
(Figure 6B). This showed that FAIM over-expression could be very
effectied-tuahinprassiog iapefiasisdrusiel auiviefRonsne sy xanlelit; strategy
tgs apce Conferred Gene Targeti of ricetulus grise
R S R S e S M A utien
leylamel @hdantcdestior b bonsiog anduﬁemsta@aeemlapobmsmsbagé@bp Basal

fe&f)m&ﬂﬁ%lt?eae&ﬁéﬁaaﬁ{ﬁfg?% ‘fyfgf)dpec& M%%ﬁ?%&rﬁﬁg&d 10x calc1um free,
over-expressing FADD dominant ne?atlve are able to maintain
W?ﬁmpjg@)wuh

glyrosrstees iAmBINS 1opR BMYENBE | diYiRd YrRjterbikiorsa iy
1(ﬂgmleﬁmymegﬁiﬁbvetewyemgeaeowds? ghwtaé-sigoifiganiertansmef IL)

R e e S e 1 AR, O o
(ShlgaralhzmM Icanpraticeltsdythodtl=AdpArayere pxmieskiops(Bigy ren8d)L-glutamic

ac CIEaRE in % geza ?agn asctllv&y gs %delayed significantly
igure 6 {'@E ? Iﬁ B 5

ata showed that cas and 8 activity only increase
after 144hr in culture while caspase 3 activity increase is suppressed 25

Signif'lqeerlsla/samgcsbema thatthertaippléng:plt ARE RioRaNnes effastively(Sigma)
ans(’y?(?({r%ﬁ gelﬁg fés e?)e%gglltyu rog%sas %omated on-line measurement of
residual glutamine concentrations would be taken. If residual glutamine concentration falls
below setpoint control concentrations, feed injections would be effected with feed media

to raise culture glutamine concentrations to 0.3mM.
Example 13. Gene Expression Quantification using Real-Time PCR

Approximately 10 million cells are collected from stable cells and total RNA is
extracted using Trizol™ reagent (Invitrogen). RNA Samples are then quantified using
GeneQuant™ Pro RNA/DNA Calculator (Amersham Biosciences, Piscataway, NJ). RNA
quality is assessed using the absorbance ratio of 260nm to 280nm, where a ratio of 1.8 and

above is considered as RNA sample of sufficient purity.

Quantitative real time PCR is used to ascertain the relative over-expression or

suppression of gene of interest after transfection experiments. In order to generate standard
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83 Example 19. Apoptosis Resistance Conferred by Gene Targeting of
Cricetulus griseus PDCDG6 Cells are transfected with a PDCD6
expression vector (Example 10) and a blank vector as control, and
resistance to apoptosis assayed. 5 Compared to cells transfected with just
the blank siRNA vector, cells with PDCD6 suppression are able to
maintain high viable cell density for a longer period of time (Figure 4A).
CUEERANV RSB DR BYpBHasits BB sHOW'D sighvicaatidlrsaudsiAqp@ining either
F Aad, fADERi M (036 GFRKeeidB hrd Berpdscantagtaatiapepioiic ealistisiadseal time
jgnificantly lower than that of control cells without PDCD6 suppression
igure 4D). Increase in caspase 2, 3, 8 10 and 9 activity is also delayed
significantly (Figure 6D). The data showed that caspase 2, 3 and 8

aCtiViQ’u%ﬁ{}taiﬂ%%ﬁﬁtﬁ#@PWﬂr iF&]!M%F@n‘M?i s%%ﬁ%%@d%ﬁ?ﬁyi I$ _primer 5’
always below the reference §omt. This show that the targeting of PDCD6

TQigAsiinb ot efiedivén stphraad ApBRBgisin cell culture processes.

AEWGQ@TM@SH% CQ@mﬁﬁ@ffﬁjrbM Gﬁﬂ@@ﬁ'@ﬁtmmb Dominant
Cricetulus griseus 15 Requiem Cells are_tr it i ,

it D iDe e e vis e iiaue aeil SUNIEeR

anéSistainuer tY -AROPIOE(SASEAYEdA COMmpardd 18 GHlls Qamsietied nmaitijmstPCR for

PR SIR Aé{@g}ﬁsdchl(g%wﬁ R ﬂ%@%%&a&%?@@ﬁ%%QAAGACAGG-

maintain higher viable cell density for a longer period of 20 time (Figure
3oyl Eamdmgrs ReGGdh StpgresSbhl&ids shev aQightifesine dedrimselhqR for
REGBisaiaRh AR sl iauresaR) s Thamercentage of apoptotic cells is

also significantly lower than that of control cells without Requiem
TQ%?@%BH%@&@%S&W&%&W CadPHBE 2 3TGAHS Giility T ASHCCAG-
3’delayed significantly (Figure 6E). The data showed that caspases activity

are significantly lower than that of the control. This show that the 25

targeting of Requiem signalling could effectively suppress apoptosis in cell

cultuléaghrerBplels. han BRERMHESS R2MRBTBvesHB MRS REYSHHBRIA I R)tanitative

redli@ltle PCR for [-actin transcripts is carried out using 5’-primer 5’-
AGCTGAGAGGGAAATTGTGCG-3’ and 3’-primer 5’-GCAACGG-AACCGCTCATT-
3’. Finally, normalized quantitative gene expression in transfected cells is divided by
normalized quantitative gene expression in null vector transfected cells to give normalized

relative gene expression.
Example 14. Apoptosis Assay

An Ethidium Bromide/ Acridine Orange Assay is used to classify cells in samples
collected into apoptotic or non-apoptotic populations. Stock solutions of 100ug/mL of
Ethidium Bromide (Sigma) and Acridine orange (Sigma) are prepared in PBS solution

(Sigma).

Approximately 1x106 cells are sampled from samples and resuspended in 100uL

of 1:1 Ethidium Bromide: Acridine Orange stock solution and incubated for 5 minutes at
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Figure 7 shows that gene targeting improves cell culture processes in
terms of final product yield. Cells with FAIM over-expression allows for
interferon gamma vyields of up to 3.3 5 mg/L compared to the typical 2.3
mg/L yields seen in control cells (Figure 7A). Targeting of FADD
signalling even allows for interferon ga?rlma yield concentration of up to
5.0 mg/L, representing more than 200% increase (Figure 7B).

rogfiJE ARG PEEDESS AR dheRiALR aniEanist ’f@%ﬁ‘ﬁ’a?ﬂﬂ‘i%%%e ¥ 400 cells

ardREDVR40 whdaNdodeScaed maspecsiyely respectively. 10 The increased
robustness of engineered cells to apoptosis induction coupled with
effective increase in final recombinant protein yield shows that gene
targefisfsov FABDOptetg moph ol ey & diwedesieon dens affactigetimsvelpssified

acSBRIBYES fRLIMRGY tGQMH&@Q@M%I%@%&B@Eb@C@" EHify Eactivity is
systems. Example 22. Enhanced Viable Culture Dens% in addition to

meAsHRf EREHAReALCTE M Eapisdr ey tlpe R gngfes Clontech, CA)

accordiugtedtlio aaterfningdhe mbiiyotf Actienginast eghgpopiosiendesisihng
bi e(# line foNs) rfor in fed batch culture under the different batch and
f& a]tcah ess nu(frle%? Zhvironment. Figure 8A shows the viable cell
densities of stably integrated CHO IFN-y cell lines 20 with Requiem or

EPA}}%SUQ}D}&S;%,RE@QQ,@M Requiem suppression allows for
significant increase in viable cell densities during fed-batch culture. Viable

cell density of as high as 9x106 cells/mL can be achieved compared to 5x
106 délé/miotypicediyoseeifi sercédlisdilittwiutupeynapoptasiptargetmglBisd using an
The YR ‘ffg‘e“ts ar%or%%qf){ﬁil‘@ %&S‘ab'yﬁ‘ﬁ%% }fgt%ﬂr%fgg'}‘( Y gl fines

0W|ng over-expre S and similar resats are
Nobsdareld). ﬂam@embm@mwthmpideywsmmem@meghr@ byability

(>B§%§' %1{8 ﬁ 9&%&%‘1’!‘?@?@%@ Fﬁ@@ﬁg"?f@@&ﬁ’ @%ﬁ?ﬁﬁ@'ﬁ%&q and

not allows™for exten Sk via ut confers t
fu&ﬁm%gh’ﬁéﬁb’ﬂﬂgﬁétcbﬁb%eééﬁtmsmes due to their robustness against
factor(s) that inhibit cell growth.

Example 16. Real Time PCR for Gene Expression Detection

To determine the expression of targeted genes in cells, quantitative real-time PCR
is carried out. Real-time PCR 1is considered as a sensitive method for the detection of

transcript levels.

Gene expression analysis shows that cells transfected with pcDNA3.1(+) Faim
over-express FAIM by 3 times more than cells transfected with pcDNA3.1(+) blank
(Figure 1). Cells transfected with pcDNA3.1(+) FADD Dominant Negative, over-express
FADD Dominant negative by up to 4 times (Figure 1). The data in Figure 1 also shows
that siRNA can be used effectively to suppress gene expression. Transfection with
pSUPER PDCD6 siRNA results in suppression of PDCD6 expression by approximately
60% while pSUPER Requiem siRNA is able to suppress Requiem expression by up to
70% (Figure 1).
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Example 23. Enhanced Recombinant Protein Yield in Fed-batch culture

10 Figure 9A shows that gene targeting allows for further significant

improvement in interferon gamma production and yield. Cells with stably

suppressed Requiem or PDCD6 give interferon gamma yields of up to 49

and 41 ug/mL respectively compared t8%he typical 20 ug/mL seen in

normal fed- batch culture. This represents a greater than 200% )
ExammisdrirehPAPretis REMAR T Sramfertedibyi Gene TapeshngrE Gricetulus griseus
Fadpeated with cells overexpressing FAIM and similar results are seen.

Example 24. Enhanced Sialylation of Recombinant Human IFN-y in

Modified CHO Cell Lines - Sialic Acid Content Assay 20 Modified CHO

cell likeHspchicasfneied ANy BAMrowiicssi droraghelr Eanmiea) ead firdank
v@boHaseiRed ahrVrsReseinpoh bIN-Ysiapuyified from samples collected

at mid-exponential growth phase and at when the highest IFN-y

concentrations are detected during high viability (>95%) and during low

viabilityo(idpaBOPA).c88s Thessialial acith gositdret bhnke tetdry delthever-expressing
FAREIIGHE UsingiRMPRIERd HiRPAR NG S4G: %ﬁ%@%&é%&&%@%@(ﬁgure 2A).

Wong et al. (2005a), Biotechnol Bioeng 89:7164- 177). Example 25.
Celsistie & BYARYSSHIEREVOHHS SRR A H RN GXIeIeaiRE N iehdy By at least

24383k mRfordRasbtS FIBHEI 10 SRPIRIKS Sly@ianOf BcombRARhsYan
IFN-y harvested at three time points during fed-batch culture, namely at

ANPRISHRCEUD B ﬁ‘ﬁélg(%’gé%“éﬂaﬂfimﬁi)}hé?a&gahafﬁ‘t%%% SYHS i ke

exipiessto (/@480 Viapiliy)ctoe tiecaspakiti @chdHn ciifhilzy isalksbriesagad by

arental CHO, IEN-y cell lines.. 10 For the latter, the sialic.acid content

SR RS S R 2 TS RERRE R arn

ovelicxpenental (@ & matoffBaiyolrosupNepying seeignsisiiZzd! midlusé processes.
SA/mol of IFN-y) to death phase (2.1 mol of SA/mol of IFN-y).

Example 18. Apoptosis Resistance Conferred by Gene Targeting of Cricetulus griseus
FADD

Cells are transfected with a FADD expression vector (Example 9) and a blank

vector as control, and resistance to apoptosis assayed.

Compared to cells transfected with just the blank vector, cells over-expressing
FADD dominant negative are able to maintain high viable cell density for a longer period
of time (Figure 3A). Cells with FADD dominant negative over-expression also show a
significant extension of viability by around 24 hours before viability started to drop below
95% (Figure 3B). The percentage of apoptotic cells is also significantly lower than that of
control cells without FAIM over-expression (Figure 3D). Increase in caspase 2, 3 and 8
activity is also delayed significantly (Figure 6C). The data showed that caspase 2 and 8
activity only increase after 144hr in culture while caspase 3 activity increase is suppressed
significantly. This shows that the targeting of FADD signaling effectively suppresses

apoptosis in cell culture processes.
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In contrast, the sialic acid content of IFN-y harvested at the three time

points for the four modified CHO IFN-y cell lines are maintained, and

even showed increase in 15 sialylation, ranging from 2.7 to 3.5 mol of

SA/mol of IFN-y. These results show that another potential benefit of

apoptosis-resistant CHO cells is the migintenance/enhancement of protein

glycosylation quality over extended culture time, regardless of loss in )
Example LhuhrontrsisiayistaneeCamrsice (e daverting of (edoqudys griseus
PHrDwNnufacturing biotherapeutics as a lower degree of sialylation can

decrease 20 the in vivo half-life of protein-based drugs (Varki, 1993,

Biotechnol Bioeng 43:423-428; Gramer et al., 1995, Glycobiology

3:97-481y. 87 RBAERE NCES ANsEXue SresFionmiaeiomiE xiajaledt8) Asd a blank
velfighYcéndbienadd Ve Mo apERANW sy €4997) Gapped BLAST and

PSI-BLAST: a new generation of protein database search programs.

Nucleic Acids Res. 25:33 89-3402. 5 Chestkov, A. V., Baka, I. D., Kost, M.

V., GEomgpaved3o el B tichrtericd/ with(1896)e PhalddigNidevierity dalthwith PDCD6
su$ FRANIERC TR BSNAMGH ARidrtd Lt ILMAY Y AMnEEROMES & time

warl M and Dixit VM. (1995) FADD, a novel death domain-containing

(FipgnteimAintepHer iitRIGd sanpesspiiinbp ShevaAdiRiiacant deseproia the rate of

vidslieMas Qﬁ(ﬁ&r@%}l R0 &fﬂéﬁ’ﬂﬁ?@é\f APbptRRRAUICS 26 |ﬁ§hMEantly_ lower than
O'Rourke K, Kischkel FC, Hellbardt S, Krammer PH, Peter ME, and Dixit

thefgt epage) EABBINERTR DS SHRRASH IR £EIGYS: AP sEassdnasemase 2. 3. 8
arain@latiiftrecepiordiiayebd apfpiadis (Higerd eDhallef Rinlebisatd that caspase 2, 3
mistry, 271(9):4961-496 hen GM (1997) Caspasegs: the, .
R e L e VAL SRR Rl pvavs elow
thragfonersiet P INE dierhe R thtahg i eRin Gea PRIC Baiwnd i eenil d offeetvely

suBpl&0B)L FrevIated pyafexpression of the survival factor bel-2 in CHO
lls i '

cells increases viable cell density in batch culture and decrease DNA
release in extended fixed- bed cultivation. Cytotechnology 32:45-61 Gabig

EX« pladie MplopReii B sisch iske@orEerr (994 Giene TiarpeingoveCeioarulus griseus
REGIRm

Cells are transfected with a Requiem expression vector (Example 11) and a blank

vector as control, and resistance to apoptosis assayed.

Compared to cells transfected with just the blank siRNA vector, cells with
Requiem suppression is able to maintain higher viable cell density for a longer period of
time (Figure 5A). Cells with Requiem suppression also show a significant decrease in the
rate of viability loss (Figure 5B). The percentage of apoptotic cells is also significantly
lower than that of control cells without Requiem suppression (Figure 5D). Increase in
caspase 2, 3, and 9 activity is also delayed significantly (Figure 6E). The data showed that
caspases activity are significantly lower than that of the control. This show that the
targeting of Requiem signalling could effectively suppress apoptosis in cell culture

Processes.
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20 gene essential for apoptosis in myeloid cells. J. Biol. Chem.
269(47):29515-9 Gabig, T. G., Crean, C. D., Klenk, A., Long, H.,
Copeland, N. G., Gilbert, D. J., Jenkins, N. A., Quincey, D., Parente, F.,
Lespinasse, F., Carle, G. F., Gaudray, P., et al. (1998) Expression and
chromosomal localization of the Requiéfh gene. Mammalian Genome 9:
660-665 88 Goswami J., Sinskey A.7., Steller H., Stephanopoulos and
Exgaepit ImpuyjenpsasissRespihinrat Runteiidtibese hamster ovary
cells. Biotechnol Bioeng. 62: 632- 640 Gramer M7, Goochee CF. 1994.

o SRS SRR R R

. ne. Biotechnol Bioe u
prydwéigdict MA, Ding L and Nunez G (1999) Role of cytochrome ¢ and
dATP/ATP hydrolysis in APAF-1 mediated caspase-9 activation and

is. E ., 18: 3586-3595 LK, HU, R, L . E.
DY AGKID LA P3b653 Rpo Bk Juriy SRR etor to 33
meAhiimparadaioTheety pievklopmet mrdidfstenian.dviolet cabli(HgokeZ2 ).
4094-4100 Jung,Y.S., Kim,K.S., Kim,K.D., Lim,J.S., Kim,J.W. and

Kim,E.(2001) Apoptosis- linked gene 2 binds to the death domain of Fas

and dhaseiakes oMy Pauaty? exen allooiadod Mibtedisetinmaels.
coBirehamcBioppys. Rem Ao rptede AT 2) o2 thdi2 6 (B KiavreisR (Mpdtie A1

and Currie AR (1972) Apoptosis: a basic biological phenomenon with

wide-ranging implications in tissue kinetics. Br. J. Cancer 26:239-257

KrebSwriagsRieAd R 200 Reunien pdopmimes g erminm stk fraprove to

4.Q1ﬁqmgegf%p§ﬂ)ggyig@@m§gulgg9g&{@gj9n and cell death? A hypothesis.
Biochim. Biophys. Acta 1498(2-3): 153-161 20 Laken HA and Leonard

MW. (2001) Understanding and modulation apoptosis in industrial cell
culturBheSuer@gpidiorhustiBisteChnginde2cd/6ellAd epopivsiy apl MGS) ¢dupies with

ARG WANG RN 2007 réc%%‘&l&&ﬁf‘ﬁ%‘?efﬁ@i@?&%%o%!iﬁﬁ‘?%&fe%@rfgé't‘lﬁg of FADD,

serum-free suspension cells for adenovirus production. Biotechnol. _
FAIM, PDCD6 and Requiem are effective novel strategies for improving biotherapeutics

production in cell culture systems.

Example 22. Enhanced Viable Culture Density in addition to Viability Enhancement
in Fed-batch Culture

Experiments are conducted to determine the ability of an engineered apoptosis
resistant cell line to perform in fed-batch culture under the different batch and fed-batch

stress/nutrient environment.

Figure 8 A shows the viable cell densities of stably integrated CHO IFN-y cell lines
with Requiem or PDCD6 suppression. PDCD6 and Requiem suppression allows for

significant increase in viable cell densities during fed-batch culture.

Viable cell density of as high as 9x10° cells/mL can be achieved compared to

5x10°cells/mL typically seen in cells without any apoptosis targeting.
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Prog. 19:501-509 89 Li P, Nijhawan D., Budihardjo I., Srinivasula S. M.,
Ahmad M., Alnemri E.S. and Wang X. (1997) Cytochorme c and
dATP-dependent formation of Apaf-1/caspase-9 complex initiates an
apoptotic protease cascade. Cell. 91:479-489 Mastrangelo A.J., Hardwich
J.M., Zou S. and Betenbaugh M.J. (20§é) Over 5 expression of bcl-2
famllﬁ‘members enhances survival of mammalian cells in i%s}gonse to

variodSCERRFE IR arEieRets o BiokaR)y evemataba it Honsd s himss ghowing

FADD e sy NWANL89) &penarasakdllghRPrateases aféepdsvBiochem Sci.
272: 2952-2956 Rothstein TL, Zhong X, Schram BR, Negm RS, Donohoe

TJ, Cabral DS, Foote 10 LC, Schneider TJ. (2000) Receptor-specific
reguldtiondefrBrstiiisasbelriifitysis FRastanetiawdespoptosiB andeam noPCD6

su ﬁ&?ﬁ&?@%m@ﬁ@ WA’B@%N'%VW%B?HN %?1@%11‘6&&@%%‘5@%%& of

evos R, Der Heyden VJ and Fiers W. 1983. Expression and

culfiparN R 6?%%%%&1& ip itomaiPiMSh HachrEeRlA caidangisise due to

thiirGhbesesd bohpmgiiayanheeiimibitaelNadwacad. Sci. USA. 80:
4654-4658 Schneider TJ, Fischer GM, Donohoe TJ, Colarusso TP and

Thomas L. Rothstein (1999) A Novel Gene Coding for a Fas Apoptosis
Inhibitory Molecule (FAIM) Isolated from Inducibly Fas-resistant B
Exyimiyplle @3y tEa aroed. Réedm bialume € 1@8iM\vivlden i ddsatehléyliRo
949-956 20 Srinivasula S.M., Ahmand M., Hernandes-Alnemri T., Litwack
G. and Alnemri E.S. (1996) Molecular ordering of the Fas-apoptotic
pathway: The Fas/APO-1 protease MchS is a CrmA-inhibitable protease

that dativatesAmbiltiplaBegedé GEsdikegayiein fopintbasegnHromtNiagirovement in

infGRGy 2 An%%!aﬁ dgi‘f%ééﬁea. ffgzlggo Tey B.T., Singh R.P., Piredda L.,

|acent M 000) Influcence of Bcl-2 on cell death
during the cultivation of a Chinese hamser ovary cell line expressing a

chimerig antibodybIBiaipsriet BR&gRSBABASDG6 give interferon gamma yields of
up to 49 and 41 ug/mL respectively compared to the typical 20ug/mL seen in normal fed-
batch culture. This represents a greater than 200% improvement in recombinant protein

yield.

The experiments are repeated with cells overexpressing FAIM and similar results

are seen.

Example 24. Enhanced Sialylation of Recombinant Human IFN-y in Modified CHO
Cell Lines - Sialic Acid Content Assay

Modified CHO cell lines which express IFN-y are produced from parental CHO

cell lines as described above.

Recombinant IFN-y is purified from samples collected at mid-exponential growth
phase and at when the highest I[FN-y concentrations are detected during high viability
(>95%) and during low viability (70-80%).
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Thornberry NA and Littlewood Y (1998) Caspases: Enemies within.
Science 5 281:1312-1316 Urlaub & Chasin. 1980. Isolation of Chinese
hamster cell mutants deficient in dihydrofolate reductase activity Proc.
Natl. Acad. Sci. USA. 77: 4216-4220 Varki A. 1993. Biological roles of
oligosaccharides: All of the theories ar8%orrect. Glycobiology 3:97-130
10 Vito P, Lacana E and D'Adamio L. (1996) Interfering with apoptosis: Ca
2+ binbhyaprteih Ve ArifAENaehs sty hesng @ 13odéehce.

thibbhtbAA8Y adil-as¥¥Pag debdAb¥aRaVdNK ah(R 00 348 ISt BN 89: 164-

1_@(305&. Impact of dynamic online fed-batch strategies on metabolism,
roductivity and N-glycosylation quality in CHO cell cultures. Biotechnol
Bioeng 89: 164-177 15 Zhong X, Schneider T7, Cabral DS, Donohoe T7,

ERQHRISR. Bn 2000 Sianaaeasy RYSRIGE ISR i’fﬁ?ysiﬂ@gimﬂﬁéd CHO

inhibitory molecule (FAIM) with tissue- specific expression in the brain.
Calid-ireuBRsPW01 Jan;38(1):65-72 Zou H, Li Y, Liu X and Wang X (1999)
An APAF-1 cytochrome ¢ multimeric complex is a functional apoptosome
that aﬁcltl\lll?etgl%ps) %%S aess?éf'lé]t%glo(f"rr]g mle{.ﬁérill. %?ué}lgénz%ﬁj-'i?grgeagehd%{ three
the ap;ﬁlcatlons ang patents A RS TG SR A and eac
tirde pomendwibeg fod fiefelte ook én reaat] it e albidvexppphic@iidrd Hrid/iability),

stﬁ%ﬁ%\i’(}%%lﬁ%iﬂk@%%& eﬂh‘?ﬁﬁ‘&s%“@'&% 6260010 APALCAIRE & o

pate "application ocuments”) and any manufacturer's
IFNstrerilingsomeznareniabs ¥op ahiyprerllibresited or 91 mentioned in each

of the applications and patents and in any of the application cited

documents, are hereby incorporated herein by reference. Furthermore, all

docufrfSrE dite: Maielieseid rariAmi St areriRinat BmasdFohe dggrrased as the
culeee pepisssie drinthisdexp ardtany2 WanlfacBAALS IS TENLONS Sfationary (2.3

catalagues for rodycts cited or mentioned jn this t 5 are hereby
S BN BT ALES drlo e AL Lk Uariatons of
the described methods and system of the invention will be apparent to

thoseh§ %wﬁgam, ttlﬂ% A 'é@?d%&?Q&%P?Bﬁ‘?ﬁ&%%&pﬁ ﬁ@thee time points for

the four modified CHO IFN-y cell lines are maintained, and even showed increase in

sialylation, ranging from 2.7 to 3.5 mol of SA/mol of IFN-y.

These results show that another potential benefit of apoptosis-resistant CHO cells
is the maintenance/enhancement of protein glycosylation quality over extended culture
time, regardless of loss in culture viability (70-80%). This is a distinct advantage for cell
lines used for manufacturing biotherapeutics as a lower degree of sialylation can decrease
the in vivo half-life of protein-based drugs (Varki, 1993, Biotechnol Bioeng 43:423-428;
Gramer et al., 1995, Glycobiology 3:97-130).
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spirit of the invention. Although the invention has been described in
connection with specific preferred embodiments, it should be understood
that the invention as claimed 10 should not be unduly limited to such
specific embodiments. Indeed, various modifications of the described
modes for carrying out the invention whith are obvious to those skilled in
molecular biology or related fields are intended to be within the scope of

REFERENGES 92 SEQUENCE LISTINGS SEQ ID NO: 1 Cricetulus griseus
FAIM amino acid sequence MTDLVAVWDVALS

ORISR NBRIEEI Gt ot . Do

JIL RYNMENRSKBITNS WarndHISDE DS R VIVIER ICBTRIWDWE NGO K NEbAG Bearch
pgggggﬁggg;ggygmpgg@g/gyg,@@KRREG| IHTLIVDNREIPELPQ SEQ

NO: 2 Cricetulus griseus FADD amino acid sequence
MDPFLVLLHSVSGNLS
SSDl(ﬂEkﬂKE&,@RER‘BSIQ?KEE,R&QSHLULKEV@EQGE_HRIE%GLNREL(I996)

T]?_Ads LSBT BB MK SRREE BRI BV AEBNEDNVGRDWKR

LARQLKVSEAKIDGIEER
YRR AR WAER EATMAB LB RAGRNAPLYE GRovel
ricetulus griseus INO aCla sequence o
dﬁ%i%%%ﬁ@ﬁ@&@ﬁ%@ﬂi%@@f&%ﬁ%ﬁm EAQf miniates

AP QRADMNGTMTIPENRVTVR 15
SIISMFDRENKAGVNFSEFTGVWKYITDWQNVFRTYDRDNSGMIDKNEL

KQALSGFGYRLSDQE@
ILIRKADReERAEN AFpp OGSsHin R S Herko kpbisbiel &g ebydt S,

Ko BIY PefRMIP, Mk Bikitisavul isge 5 eUDRERT RiRlineoasitbn mediator of

R AR O yesepiRTvRLYesd RRa IR THe Bt BEB Sy

CRQSHE 2TV AR HRGBEGL 20
ASGQLYSYPARRWRKKRRAHPPEDPRLSFPS IKPDTDQTLKKEGLI

SQDGSSLEALLRTDPLEKRG
APD PRV ST SR PRSI ARKER A BRSNS 19D ISR b Ve bk RRGS 1-16
KGKSKSKGVSSARKKLD

AS'LEDF%EE%@K S I et R 2an b Y A% G MRty . and

TPV
Paina RPNROPE g BRS RN PCHPEEL s 08Dt REGHPEEIGHIP cells

inMM%VﬁE%%WQQﬁ@'ﬁ%tch culture and decrease DNA release in extended fixed-
bed cultivation. Cytotechnology 32:45-61

Gabig TG, Mantel PL, Rosli R and Crean CD. (1994) Requiem: a novel zinc finger
gene essential for apoptosis in myeloid cells. J. Biol. Chem. 269(47):29515-9

Gabig, T. G., Crean, C. D., Klenk, A., Long, H., Copeland, N. G., Gilbert, D. J.,
Jenkins, N. A., Quincey, D., Parente, F., Lespinasse, F., Carle, G. F., Gaudray, P., ef al.
(1998) Expression and chromosomal localization of the Requiem gene. Mammalian
Genome 9: 660-665
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NLCGTSENDDQLLFCDDCDRGYHMYCLTSSMSEPPEGSWSCHLCLDL
LKEKASIYQNQSSS 25 SEQ ID NO: 5 Cricetulus griseus FAIM nucleic
acid sequence GCCGCGAGAG CTGCTGACTA CGTCGTGGGA
TCAGGAGCCG GTGGCGGAGC GCCGGGCAGC CCTCTTTATA
ACCTGGAAAA AATGACAGAT CTTGTAGCTG TTTGGGACGT
TGCATTAAGT 93 GATGGAGTCC ACAAGATTGA ATTTGAGCAT
GGGHEHARNT EREGCAAAtEINE T RiaReo dosErh Wars BAC- (1999)
APSploSALAGAT ARAMBEAA TR AT IGAMNA BibitehkeB ioeng. 62: 632-
64 AAAGAAACC TTCTGTGTTG GAGCTGCGAA AACCAAAGCC
CCATAAATA TAGATGCTGT CAGTGGTTTT GCTTATGAGT
ATACCCTGGA AATCGATGGG AAAAGCCTCA AGAAGTACAT

CCAGARE A BobehRRAPAGGHA Gl ARIEAE G FifRE dikd %%‘d NSO cell
TTGGATGGCC AGGACTTAAG AGTTGTTTTG GAAAAAGA

lines ARSI IRF GBI RADEEPER KA hAE- W@%ﬁ@@g 43:423-428
AGGCGAGTTT GTAGATGATG GAACTGAAAC ACACTTCAGT
T TGRGANCC ATOACERTTARATAMAGER BTOAGCARG G me ¢ and
GGAAGAGAAG AGAAGG ATT ATCCACA CATTGTGGA
A RXERG R sATCE G hed Tet erract s inetracrdagyrtosis. EMBO J.
1896 G6HFTCT GAGCTGAAGA GGAGACATCA 10 GGACTTTCTA
ATGGCTGTGG TAATTAAATG TGTTCACTGT GTACATATTG
GTAGATTTAG TCTGCAATGT TTTTATTTTT TGTTACTGGA
AACTGEZAARA HTOCAATESE TECRACANRAIATGE TG GALT)XpDptosis-linked gene
2 QiR thice Exhibhd e AET GlAophPald. ?&I%T}%zec Cell. Biol. 22:
AAATAGGAAA TAAAATATGG ACCA ACCCA TTCATATCT
40REENOAGTAA C SEQ ID NO: 6 15 Cricetulus griseus FADD nuclelc acid
sequence CCATGGACCC ATTCCTGGTG CTGCTGCACT

AAACTHOCT OBt R G LRGN0 Apoptoss

hIIBéQE@TZ})T@E tABAGTG GOCITNEGAS AMGITSFRIRCA GG EF@Earing Fas-
m@&&éﬁ%&%%%&%???&?%%&%%%% Cﬁ% s oo 3882):420-426

GCGTGAGCTG CTGGCCTCGC TGCG ACA CGATCTCCT
CAACGCCTGG 20 ACGACTTTGA AGCGGGGACG GCGGCCTCGG

CCGK&GE&G‘B}GGA@K&%@M’ LA A GRA fofptoki€s h bhé3AkiAbgical

TGTATGC TGTGGGGAG GATTGGAA GAGA
DA S A R S N S A QB Il er 26:239-257
AGGAGAGGTA CCCCCGAAGC CTGAGTGAGC AGGTAAGGGA

GGCREhSAG REmERARME800] TRCAGATA D SEafrAN el ator at the

. ACGGTGGCTG . . . .
interface between cell proliferation and cell death? A hypothesis. Biochim. Biophys. Acta

1498(2-3): 153-161

Laken HA and Leonard MW. (2001) Understanding and modulation apoptosis in
industrial cell culture. Cur. Opinion. in Biotechnol. 12:1/5-1/9

Lee YY, Yap MGS, Hu WS and Wong KTY. 2003. Low-glutamine fed-batch
cultures of 293-HEK serum-free suspension cells for adenovirus production. Biotechnol.

Prog. 19:501-509



GACTGGTAAA GGCACTTCGG GCCTGCCGGC TGAACCTGGT
GGCTGACCTG GTGGAAGGGA 25 GG SEQ ID NO: 7 Cricetulus
griseus PDCD6 nucleic acid sequence GCCCATGGCT GCCTACTCCT
ACCGCCCAGG CCCGGGCGCC GGCCCCGGCC CTTCTGCTGG
AGCTGCGCTG CCAGACCAGA GCTYECTGTG GAACGTCTTC
CAGCGGGTTG ATAAAGACAG 30 GAGTGGAGTG ATTTCAGACA
ATGAEG MNbAE RaBediherdiorc Shptresels & M alipad e cAlnemri E.S. and

Wl X AAILG B yeotErad G TG G- GARTEATI I aAM & Rphf-1/caspase-9
GACCGAGAAA ACAAGGCTGG. CGT TGAATTTA

Co R B R AT ARk T A AR T T
CCGAACCTAT GACCGGGACA ACTCTGGGAT GATTGACAAG
AACEAGfal Sfo AGCARAGRET. A@T%%%Eﬁﬁe@@%}flg‘b%ﬁ@@om Over-
TCTCTGACCA GTTCCATGAC ATCCTCATCC GCAAATTTGA 35

CXPIRES OB RAPSEA BB REESEBA G R ese suF T el R FrRaAtseTighgeds in response to

vTAG CROEGHBAIT e TG Bl A GBIBIBEA GACATATTCA
GACGCTATGA CACGGATCAG GACGGCTGGA TTCAGGTGTC
TTATGAGCAG TATCTCTCCA TGGTCTTCAG CATCGTATAA
ccAlchdoT® Veph Enobamy MAGCOROAGATS A MAReA rends

BLGANAATSBOAMIGECTTC CCTGTGATGA AACAGGGCAC
AAGTACAGTT AGATGCTGTT CTTCCTGTAG GCTGTATAAT
TAATACTTGG GGACCTGGCT GTACATATGT GAATAAGCTG
GTTRETSAT TCTABIRGCT,STTACTC NG TRA, OAGHGT TATAbral DS, Foote

AN LIRS SO NG GG o

medretadrapptpTiGmA g eonchies wrpiasty oirgtonamaleajcalgymunol Rev.

1AGTEBBATTA GCCAATAGGA TTTTAAAATA ATATGGAACT
TGCACAGAAG GCTTTTCATG TGCCTTACTT TTTTAAAAAA
GAGTTTATGT ATTCATTGGA ATATGTAACA TAAGCAATAA
AGTAMNERSE BAGTE @A gy den Wroad Kikrs RAAAFSAB@ssion and

@t@%ﬁ&%’?@e‘ N9 ﬁﬂﬁ%‘i‘ﬂﬂﬁﬂﬂé%rﬁ?&y@Nl&“gé%l%ﬁ"d%mese
Sequence GGTATCAACG CAGCCTCCCG GCGGGA

xes aedes e Ntk detdade B de fed- iéé&ATGTAGT
GAAGCTCCTT GGGGAACAGT ACTACAAAGA TGCCATGGAA

Sco rRehE N A R D el AL AR L Rormsei

(1@@AGA@@&M@@ME&W@'F@@M’B@NANA@%k@h@@G@AIM) Isolated
fr&g‘ﬁ%{‘b@%;resistant B Lymphocytes J. Exp. Med., Volume 189, Number 6, March

15, 1999 949-956

Srinivasula S.M., Ahmand M., Hernandes-Alnemri T., Litwack G. and Alnemri
E.S. (1996) Molecular ordering of the Fas-apoptotic pathway: The Fas/APO-1 protease
MchS5 is a CrmA-inhibitable protease that activates multiple Ced-3/ICE-like cysteine
proteases. Proc. Natl. Acad. Sci. USA. 93:14486-14491
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15 TGGCCTCTGG ACAGTTGTAC TCCTACCCTG CCCGGCGCTG
GCGTAAAAAG CGTCGAGCTC ACCCACCTGA GGATCCCAGG
CTTTCCTTTC CATCTATTAA ACCAGACACA GACCAGACCC
TGAAGAAAGA GGGGCTTATA TCTCAGGATG GCAGCAGTTT
AGAGGCTCTA CTGCGTACTG ACC2ICTGGA GAAACGAGGT
GCTCCAGATC CCCGTGTTGA TGATGACAGC CTGGGCGAGT
TTearERAad Bt Rchieedd EcRiecseimpMcansiTrebser iy (2000)

InfAGEeée AT BAQ i R dGring tAd CultlaAdiAF 4 GAAARITALr ovary cell line
GAAGAAG@TA CTC AAAé\ce? TC GGA%&%E GAAATCCA

X RN AAB B E T AR X HR B a RE A AR TG GATGE
TTCCATCCTG GAGGACCGTG ATAAGCCCTA TGCCTGTGAC
ATTHRA NAGRETAAOPAAT S a9 Fadie®GHithin. Science
ACCACTATGC CTATTCCCAC CTGGCTGAGG AGGAGGGAGA

28 EARARAGAA GACTCTCAAC CACCTACTCC TGTTTCCCAG
AGGTCTGAGG AGCAGAAATC CAAGAAAGGA CCTGATGGAT 25
TAG GGG G ST EF SRAMEI G RS LIGFARA deficient in
CTCAAAAATC AACAAGAAGA CAGGGCAGCC TGAGGAGCTA

diydofaar circrrasoTe Tos Nabartasc @ EEdatct220
GCCTGCAGTT CACCCCCGTG ATGATGGCGG CTGTGAAGAC

T CBEAT P AT R RN FAE rFE e ae corrct.

GATOABBEB BOA COGTGGCTAC CACATGTACT GTCTCACCTC
ATCCATGTCG GAGCCTCCTG 30 AAGGAAGTTG GAGCTGCCAC
CTGTGTCTGG ATCTGCTGAA GGAGAAAGCG TCCATCTACC . e
AGANEEREAE TR ELAERIP TEE A Bt BBE Yieplesis: Ca™ binding

préCAQLTAAGG ST G TGTase GIife PACKT B&&Td BTRAT48):521-5
CCCCTCTTCT TCTTCTTCTT TCACTCTGGT AGTTCTGCCC
AACTGCCTTT GGCAACAGCA CAGGGAAGGT GGCAACTCTT
GACToegetR. Bore EdaAmt L[dcherdEcX® PANGENE: Kapact of

dyabvhfe erlifpe G- bati® Gieatla ] bn I lB6 o Gt ityah€ NCdlyRBsylation
GCTCT%%A@% AAGTGCATTC ACTCTGCITG CCTTGGGCCC

qURA TR ACAEBA PIERARF 6 S TrccTeTAA

GAAGTATGAG AGCAGCTCAC TTGTCTCAAG CCTGGCCTAC

CCC}Q&%@@ Schfeldfe! BCE LG50 PORA ?ﬁ&&fﬁ%%@;\éoo 1) An
TGAGCCAGGC CTAACCTTTG CTTGGAGCAC CTGGAGTGAT

alemasively splises! tue re vise apeieskdeiditery creiesde M) with tissue-

spt&id ExpreSslon Gf¥ed Brhfa QUd] tnl kel A ARIE TaAGR(CLHRGRG T
CTTCTGTCAT GCTACATGGG 40 GTCCTGTGCT TGCACTGTGA

TGCTCTCAGG CACCTCCTGG CTCTGTCCTG TTCTGCCCAG 95
TCCEACHAAG ACGAE ArECEAG ETTEACOTEEACOTFECIE BTG multimeric

CO%ET&%9%@0&@%@&%%%@@%&%@ AT BHEYEm 274: 11549-
| GATTTCCCAT CCTCAGACTT TTGAGTCTTC TGCCTCCTTC

Each of the applications and patents mentioned in this document, and each
document cited or referenced in each of the above applications and patents, including
during the prosecution of each of the applications and patents (“application cited

documents”) and any manufacturer’s instructions or catalogues for any products cited or
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CTTGTTCCCT TTGGTTTTGT GGGGGAGAGG GACAATGTCA
GGGGGCCCTG CCAGAAGCTT GGGGACCACA AGAAGTTGGA
TAATGTGCCT GTTTTTTAAC TCGATAAAAA TGCCTACCTC 5
CAAAATCCCC TTTTCGTTCT TCCTGGACCT GGGCATTCAG
CCTCCTGCCC TTAACTGAAT CAGGAGCCTC TGCCTCCTAC
TGTGTATCCT GGCTCCCAGG AGAGAGGATG GTCCCCTTTC

menfipagd Argeh oA dhe tprtiesiiens atdeatannentdn ey 9fTthe eppiication cited

ATt G REr A G HoTAQ hEREGAGTGACATIHMEBAGE! documents cited

. AGGGGACAGT, CCATGCCAGA ACACTCTGGA ATGGCCTTC

i RS P PO I (Ao L PSSR AT text, and any

MIMEABGCCEO TTOTOC TATICZ L GTBAGITPACT GTA DCOAKaA in this text,

argﬁ&%}%qa—é%ﬁ)%rﬁ@&— AT R HACACAGA AAAAAAAAAA
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AA SEQ
ID N@agisukcrbdidR giigsus i ARRtdomotant degaibéd arsinedaaiol system of the

. sequence, 15 MAFDIVCDNVGRDWKRLARQLKYSEAKI .
RS B R AR TAE AR PRI IR ng g scope and
SPEWLME{@RHSEIQADWGBMIDQWMIQHMQ EgsDibetbmioamtentgativih
sp@Uﬂi@' r@fégé}?%ﬁagﬁnents, it should be understood that the invention as claimed

GCCACCATGGCCTTTGACATTGTATGCGACAATGTGGGGAGAGATTG
shewld oot bgerdadgs lippted to such specific embodiments. Indeed, various modifications

of ke CIRG trbGed Aot ey Tifg aARGRCARMMAVh BATHBEAE EehtieAilled in
AGGT

CCCCGAA : o :

e A RS oA R TROPER RN it S FResieF s cbig
GAGGGAGAAAGCCACG
GTGGCTGGACTGGTAAAGGCACTTCGGGCCTGCCGGCTGAACCTAG
TGGCTGACCTGGTGGAA GGGAGGC SEQ ID NO: 11 25 Cricetulus
griseus FADD dominant negative 5'-PCR primer
5'-GATATCGGATCCGCCACCATGGCC-TTTGACATTGTATGCGACAAT
GTGGGG-3' SEQ ID NO: 12 Cricetulus griseus FADD dominant negative
3'-PCR primer
5'-CCCGGG-CTCGAGTGCCTCCC-TTCCACCAGGTCAG-3'96 SEQ ID
NO: 13
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Cricetulus griseus PDCD6 suppression vector insert 5'
5-GATCCCGTGAGCTTCAGCAAGCATTATTCAAGAGATAATGCTTGCT
GAAGC- TCATTTTTTGGAAA-3'5 SEQ ID NO: 14 Cricetulus griseus
PDCDG6 suppression vector insert 3' 5'
AGCTTTTCCAAAAAATGAGCTTCAGEAAGCATTATCTCTTGAATAATG
CTTGCTGAAGCTCACG- 3' 10 SEQ ID NO: 15 Cricetulus griseus
Requiem suppression vector insert 5'

SEQVENEE BSERGGATCCTTGAACCTGATTTCAAGAGAATCAGGTTCAA
GGATCCGC- TTTTTTGGAAA-3' SEQ ID NO: 16 15 Cricetulus griseus

S%ﬁwgppression vector insert 3' 5'
CAAAAAAGCGGATCCTTGAACCTGATTCTCTTGAAATCAG
GTTCAAGGATCCGCGG- 3' SEQ ID NO: 17 20 Cricetulus griseus FAIM
5' PCR-piMek S18HGRARARNG LTEEIRACTACGTCGTGG-3' SEQ
ID NO: 18 Cricetulus griseus FAIM 3' PCR primer
MBHAGFEVAQTG T G- BIRGAGATATGAATEG B KEFGEGBIMKLSERE IDINOCAARTKATIN
T IZEEBNE: 15808 FAD K MBETRS BRMEIYVLHLDGODLRVVLEKDTMDVWCNGOKME TAGE
FRISERATECACECATTECTCETEEC IFHSEGIDNGEAF S Cricetulus
griseus FADD 3' PCR primer
SEQ ID NO: 2

Cricetulus griseus FADD amino acid sequence
MDPFLVLLHSVSGNLSSSDLLELKFLCRERVSKRKLERVQSGLDLFSVLLEQNDLERTRTGLLREL

LASLRRHDLLQRLDDFEAGTAASAAPGEADLRVAFDIVCDNVGRDWKRLARQLKVSEAKIDGIEER
YPRSLSEQVREALRVWKIAEREKATVAGLVKALRACRLNLVADLVEGR

SEQID NO: 3

Cricetulus griseus PDCD6 amino acid sequence

MAAYSYRPGPGAGPGPSAGAALPDQSFLWNVFQRVDKDRSGVISDNELQOALSNGTWTPENPVTVR
SIISMFDRENKAGVNEFSEFTGVWKYITDWONVFRTYDRDNSGMIDKNELKQALSGFGYRLSDQFHD
ILTRKFDROGRGOQIAFDDFIQGCIVLOQRLTDIFRRYDTDODGWIQVSYEQYLSMVESTIV

SEQ ID NO: 4

Cricetulus griseus Requiem amino acid sequence

MAAVVENVVKLLGEQYYKDAMEQCHNYNARLCAERSVRLPEFLDSQTGVAQSNCY IWMEKRHRGPGL
ASGOLYSYPARRWRKKRRAHPPEDPRLSFPSIKPDTDOQTLKKEGLISQDGSSLEALLRTDPLEKRG
APDPRVDDDSLGEFPVTNSRARKRILEPDDFLDDLDDEDYEEDTPKRRGKGKSKSKGVSSARKKLD
ASTLEDRDKPYACDICGKRYKNRPCLSYHYAYSHLAEEEGEDKEDSQPPTPVSQRSEEQKSKKGPD
GLALPNNYCDFCLGDSKINKKTGQPEELVSCSDCGRSGHPSCLQFTPVMMAAVKTYRWQCIECKCC
NLCGTSENDDQLLFCDDCDRGYHMYCLTSSMSEPPEGSWSCHLCLDLLKEKASIYQONQSSS

SEQID NO:5

Cricetulus griseus FAIM nucleic acid sequence

GCCGCGAGAG CTGCTGACTA CGTCGTGGGA TCAGGAGCCG GTGGCGGAGC GCCGGGCAGC
CCTCTTTATA ACCTGGAAAA AATGACAGAT CTTGTAGCTG TTTGGGACGT TGCATTAAGT
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5-TTCTTCCACCAGGTCAGC-CACC-3' SEQ ID NO: 21 Cricetulus

griseus PDCD6 5' PCR primer 5-GCCCATGGCTGCCTACTCCTA-3' 10
SEQ IDNO: 22 Cricetulus griseus PDCD6 3' PCR primer
5'-AATCCAGCCATCCTGAT-CCGT-3', SEQ ID NO: 23 Cricetulus griseus
PDCD6 3'-RACE primer 15 93
5' CAGCGGGTTGATAAAGACAGGAGTGGAGTG 3. SEQ ID NO: 24

e

CcC ACA

GEET

YrisetsTRequferi 3 FER prifrer

SEQID NO: 6

e SR ncs sprmgcn

CAGG

AACG AGTTGTGTAC

GGG
ricetulus

AAAGAAACC

AAGCC ACCATAAATA TAGATGCTGT CAGTGGTTTT

G%T %%?T&%%WG@?E@K%G%@@% EGH HNO- D8 Chicelilis ~cAc»

TR ISEESCREJUEAGIRACEPIIRTEIGCAC TTGGATGGCC AGGACTTAAG AGTTGTTTTG
GBGECAICAGFIACEACTATGCECAT TEUCNCGHE. SERIBANGE 2YGECGAGTTT

clrigetglug;gHagEs HAIM Quantitative Realrbme RCRDIMRer§TTa caTarnaceT
A EAGCIGEGAAAA GCAANG 2 T SER dRINOL 28rEaicetilus grisSeuscGGac

%@%@%&%&%&%&Wﬁgﬁm& SR

T@fieusiADR Ruantitative Realchige PGRRIMEr 2
AT AN C LA RCERECACOARSE3C TGTARAGTG TTTCTAATTC AAATAGGAAA

TAAAATATGG ACCAAACCCA TTCATATCTC ACCACAGTAA

Cricetulus griseus FADD nucleic acid sequence

CCATGGACCC
TGCTGGAGCT

AGAGTGGCCT
CCGGGCTGCT

ACGACTTTGA
CCTTTGACAT

AAGTGTCTGA
AGGTAAGGGA

GACTGGTAAA
GG

ATTCCTGGTG
AAAGTTCCTG

GGACCTGTTC
GCGTGAGCTG

AGCGGGGACG
TGTATGCGAC

GGCCAAAATT
GGCTCTGAGA

GGCACTTCGG

SEQID NO: 7

CTGCTGCACT
TGCCGTGAGC

TCAGTGCTGC
CTGGCCTCGC

GCGGCCTCGG
AATGTGGGGA

GATGGGATTG
GTCTGGAAGA

GCCTGCCGGC

CGGTGTCTGG
GCGTGAGCAA

TGGAGCAGAA
TGCGCAGACA

CCGCACCGGG
GAGATTGGAA

AGGAGAGGTA
TTGCCGAGAG

TGAACCTGGT

Cricetulus griseus PDCD6 nucleic acid sequence

GCCCATGGCT
AGCTGCGCTG

GAGTGGAGTG
GTTTAATCCA

CGTGAACTTC
CCGAACCTAT

CTCAGGTTTT
CAGACAAGGA

GAGGTTGACA
TTATGAGCAG

GCCTACTCCT
CCAGACCAGA

ATTTCAGACA
GTGACTGTTA

AGTGAATTTA
GACCGGGACA

GGCTACCGGC
CGAGGGCAGA

GACATATTCA
TATCTCTCCA

ACCGCCCAGG
GCTTCCTGTG

ATGAGCTTCA
GGTCAATCAT

CAGGCGTGTG
ACTCTGGGAT

TCTCTGACCA
TCGCATTTGA

GACGCTATGA
TGGTCTTCAG

CCCGGGCGCC
GAACGTCTTC

GCAAGCATTA
TTCTATGTTT

GAAGTACATC
GATTGACAAG

GTTCCATGAC
TGACTTCATC

CACGGATCAG
CATCGTATAA

TTCCAATGGT

C

CAACTTGTCG
ACGAAAGCTG

CGATCTGGAG
CGATCTCCTG

GGAGGCAGAT
GAGACTGGCC

CCCCCGAAGC
GGAGAAAGCC

GGCTGACCTG

GGCCCCGGCC
CAGCGGGTTG

TCCAATGGTA
GACCGAGAAA

ACAGACTGGC
AACGAGCTCA

ATCCTCATCC
CAGGGCTGCA

GACGGCTGGA
CCAGGCCCTG

GGAGACATCA
GTAGATTTAG
CAAGAAAAAT

AGCAGCGATC
GAGCGTGTGC

CGCACACGCA
CAACGCCTGG

CTGCGGGTGG
CGCCAGCTGA

CTGAGTGAGC
ACGGTGGCTG

GTGGAAGGGA

CTTCTGCTGG
ATAAAGACAG

CTTGGACTCC
ACAAGGCTGG

AGAATGTCTT
AGCAAGCACT

GCAAATTTGA
TCGTCTTGCA

TTCAGGTGTC
TGAACAGCAA
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SEQ ID NO: 30 Cricetulus griseus FADD Quantitative Real Time PCR
primer 3' 15 5-TGCCTCCCTTCCACCAG-GTCAG'3' SEQ ID NO: 31
Cricetulus griseus PDCD6 Quantitative Real Time PCR primer 5'
5'-CAGCGGGTTGATAAAGACAGG-3' SEQ ID NO: 32 20 Cricetulus
griseus PDCD6 Quantitative Real TiméPCR primer 3'

5'-G

AGCCTTG-TTTTCTCGG-3' 99 SE

R

ARATCCCTTC

ID NO: 33 Cricetulus

CCTGTGATGA

griseus
ACAGGGCAC

SEQ B NO! o878 Bkl comece”

CHisElsTREqufem BbanktitatiVe* REar Time TPCRpHfter g’ CCTAGCTA CACTGTTATA
AENEGacciittiaegecagss SEQT NG 35 (StactitSudmitative Real Aimfes Tt A6
GRCRmmimer 5252 GATCGAGAGGEAAATIGTGCCG-3: TR BSEQADNOT B6AAAAT
Aqgﬂﬂﬁﬁﬁﬁﬁﬂﬁﬂnamﬂggaﬁﬂﬂﬁﬁﬂ%@@ﬁ@@wﬁﬁéﬂgGAACT TGCACAGAAG GCTTTTCATG
TXEGCAAGCE-AAGLEGE TEATTR reE QIR NO: &7nPlasmig RGP NAS HtaaTaa
adAlM plasmidhnucteie acid.sequensce (underinedsequenseaia denotes
cgFAIM insert)

ST

f

GGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTAC
CTGATGCCGCATAGTTAA

GCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGC

GCGAGS

ADARTFIAA

ReGalNCAReRACId sequence

GGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGG
COBETIANGCEGTGCTTC GCBARGIRC FPGAGCAGG GAAGATGGCG GCTGTGGTGG
A BRI EAG ATATACGCCITCAERTTGAT PAT IS ACTAG T T AT FAATAB L CACA
APATCARTETACLCHLGICATTALELEGA

CTGGAGTAGC

TGGCCTCTGG
ACCCACCTGA

TGAAGAAAGA
ACCCTCTGGA

TTCCTGTCAC
ATCTTGATGA

AGAGTAAGGG
ATAAGCCCTA

ACCACTATGC
CACCTACTCC

TAGCCCTGCC
CAGGGCAGCC

GCCTGCAGTT
AGTGCAAGTG

ATGACTGTGA
AAGGAAGTTG

AGAACCAGAG
CCTCTACCTT

AACTGCCTTT
CCTCAGGGAG

GCTCTCCAAG
GTTCAAATGG

CCCTCCTCCC
CTTGGAGCAC

TGTTCTGCTT
GTCCTGTGCT

CCAGAGCAAT

ACAGTTGTAC
GGATCCCAGG

GGGGCTTATA
GAAACGAGGT

CAACAGTCGA
TGAAGACTAT

TGTGAGCAGT
TGCCTGTGAC

CTATTCCCAC
TGTTTCCCAG

CAACAACTAC
TGAGGAGCTA

CACCCCCGTG
CTGCAACCTC

CCGTGGCTAC
GAGCTGCCAC

CTCCTCCTGA
GGTTTTCATA

GGCAACAGCA
TAAGGAGCAG

AAGTGCATTC
GTTCCTCTAA

CCTCTGGTGT
CTGGAGTGAT

CACTTTGCCT
TGCACTGTGA

TGTTATATCT

TCCTACCCTG
CTTTCCTTTC

TCTCAGGATG
GCTCCAGATC

GCACGGAAGC
GAAGAAGATA

GCCCGGAAGA
ATTTGTGGAA

CTGGCTGAGG
AGGTCTGAGG

TGTGACTTCT
GTGTCCTGTT

ATGATGGCGG
TGCGGCACTT

CACATGTACT
CTGTGTCTGG

TGTGCCACCC
CCCCTCTTCT

CAGGGAAGGT
CATGCTGCCC

ACTCTGCTTG
GAAGTATGAG

CCAGAGTTTT
CAGACTGAGG

CTGCCAAAGC
TGCTCTCAGG

GCGTGCGTCT
GGATGGAAAA

CCCGGCGCTG
CATCTATTAA

GCAGCAGTTT
CCCGTGTTGA

GGATCCTTGA
CTCCAAAACG

AACTGGATGC
AACGCTACAA

AGGAGGGAGA
AGCAGAAATC

GCCTGGGAGA
CTGACTGTGG

CTGTGAAGAC
CGGAGAATGA

GTCTCACCTC
ATCTGCTGAA

GGCTCCCCAC
TCTTCTTCTT

GGCAACTCTT
CAGGCTGATC

CCTTGGGCCC
AGCAGCTCAC

ACCCCAGGGG
TGGCACTTGC

AGTCCTGTGT
CACCTCCTGG

GCCTTTCTTG
GCGACACCGG

GCGTAAAAAG
ACCAGACACA

AGAGGCTCTA
TGATGACAGC

ACCTGATGAC
TCGGGGAAAG

TTCCATCCTG
GAATCGACCT

GGACAAAGAA
CAAGAAAGGA

CTCAAAAATC
CCGCTCAGGG

CTACCGCTGG
CGACCAGCTG

ATCCATGTCG
GGAGAAAGCG

ACACCTAAGG
TCACTCTGGT

GACTGCCTCT
TGTGGGCCCA

AAGTCCCTGG
TTGTCTCAAG

TGAGCCAGGC
TAGGACCCTT

CTTCTGTCAT
CTCTGTCCTG

GACTCACAGA
GGACCAGGAT

CGTCGAGCTC
GACCAGACCC

CTGCGTACTG
CTGGGCGAGT

TTCCTAGATG
GGGAAATCCA

GAGGACCGTG
TGCCTCAGTT

GACTCTCAAC
CCTGATGGAT

AACAAGAAGA
CACCCGTCCT

CAGTGCATCG
CTCTTCTGTG

GAGCCTCCTG
TCCATCTACC

CTGTTGCTCT
AGTTCTGCCC

GGTCCCAAGC
GCTTCTCTCT

TAATCACAGG
CCTGGCCTAC

CTAACCTTTG
TCCTACCCCT

GCTACATGGG
TTCTGCCCAG
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ATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGC
CCGCCTGGCTGACCGCCCAACGACC
CCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCA
ATAGGGACTTTCCATTGACGTCAAT
GGGTGGAGTATTTACGGTAAACTGééCACTTGGCAGTACATCAAGTG
- JATCATATGCCAAGTACGCCCCC

ﬁ%§ﬁ§§?§%§i§§@“@§§c%@%ﬁ%&ﬁi&%@%% crrc

C@@@@GW@AWE@@W@W@@?@@Q’@@WT@@ CRFSCTCATCEGENGCTT
CEPPEF RIS A A PAB R CA A TR B EESG CTTTTTTAAC TCGATARAAA TGCCTACCTC
CIAATAGCGATTTGACICACAGGEGAT TACCAAGTECTCCACCCCCATTGAT GAAT
CIGTEAATGCGGAGTTTST TETGRCACT GGCTCCCAGG AGAGAGGATG GTCCCCTTTC

cPYPRJLAALL Gfanedd HeEMAMTE TeETANCAAGCT Bt edse CALG  TTAG
TAMCEEIRAATACLGCEE EALHLSCEATERdACCATGCCAGA ACACTCTGGA ATGGCCTTCC

- @gﬁf{@@%ﬁ% éﬁé@%@iﬂ GGG TAA AGACAACEE A e
AATAAACATT TTTACACAGA AAAAAAAAAA
ATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGTTTAAACTTA
A%Wé%@@&%é@éAWAéééAAAAAAA AAAAAAAAAA AAAAAAAAAA
ARG CACTETEB T EGAATTCGCCACCATGACAGATCTTGTAGCTGT
TTGGGACGTTGCATTAAGTGATGGA
SKXTUTNOAAGATTGAATTTGAGCATGGGACCACATCAGGCAAACGAGT
TGTGTACGTGGATGGGAAGGAAGAG

ATAAGAAAAGAATGGATGTTCAAATTGGTGGGCAAAGAAACCTTCTG
TGTFEEACE FEEHERANAR CARREE RSy © amino acid sequence

mAS TN CTATAGA E«T&XE&%&%HE&%H& LGRGIALAGE ST G cLyka

LIGARATIGEA T EGCAAAAGCCTCAA
AAGTACATGGAGAACAGATCAAAGACCACCAACACCTGGGTACTGCA

@iﬁ %;‘I' fGCCAG GACTTAAGAGTT

S %AAAGATACTATG GATGTATGGTGCAATGGTCAAAAAATG
GAGACAGCAGGCGAGTTTGTAGAT 5
CATCAAGTGAACARHS TECARTGIIGRAMGCATRAGTRTTACAT
AAAAGCTGTCAGCAGCGGGAAGAGA
AGAGAAGGGATTATCCACACACTCATTGTGGATAACAGGGAGATCCC

AGAGOCTCCETEACTOACTETTGATTGACAATGTGGGGAGAGATTGGAAGAGACTGG
CAGTAACTALALACLTCAACIAGLAGAOA ECALGALITACAAACLE CTGAAGCC

TdAPE AEIAAAA L Ed A GEENACABA G TCTGGAAGATTGCCGAGAGGGAGAAAGCCACG

%??ﬁ@\%:,:ég’ég?gﬁ%%%g-&g?ggg@%@&&%@ﬁ&ﬁ?@&%@&%&%GGAA

GCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGC
CTTCCTTGACCCTGGAAGGTGCCAC 10
Sﬂ'@ﬁg?ﬁ@'{ﬁTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCT
GAGTAGGTGTCATTCTATTCTGGG
GGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAA
TAGCAGBOARGSTSHIEAI@OEE TeB® e 5’ -PCR primer
CTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGG
5 ’Tﬁé@@é%%@éé@ﬁéﬁ%‘cﬁé%éTTGTATGCGACAATGTGGGG— 37
ATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACA
SKEQTHBNOARCGCCCTAGCGCCCGCTCC
TTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCG
TCAAGCTCTAAATCGGGGGCTCCC 15
TTTAGEEAHET ERE TR e AL EHEAE CFRIABCTCAAAAAAC
TE%@JJ&%&%X%E@&EE%&%I&%GGTC
NFCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTG GAGT
CCACGTTCTTTAATAGTG GACTCTT
GTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGA
TTTATAAGGGATTTTGCCGATTTC
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GGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAA
TTAATTCTGTGGAATGTGTGTCAG
TTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGC
AAAGCATGCATCTCAATTAGTCAGCA 20
ACCAGGTGTGGAAAGTCCCCAGGCHCCCCAGCAGGCAGAAGTATGC
AAAGCATGCATCTCAATTAGTCAGCA
SERENNRSR - ccGCccCcCTAACTCCGCCCATCCCGCCCCTAACTCCGE
CCAGTTCCGCCCATTCTCCGCCCCAT
GCCFGAG AT ALLTPIAHE éli\@lre GRGRGSE HSHACCCCGCCTCTGL
CTCTGAGCTATTCCAGAAGTAGTGA
5 GGAECLSITERE I TGEGEAGGECETASGCAAIAG CAARAAGCTEGEESGGAG
TQTTGTATATCCATTTTCGGATCTGAT
CAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATT
S AGGTTCTCCGGCCGCTTGG 25
GTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCT
GCTCTGATGCCGCCGTGTTCCGGCTG
TCAGLGAAG GHEHBROCDE GFFEFIORNEGTCARGACCGACCTGTCCG
GTGCCCTGAATGAACTGCAGGACGAG
5'GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCA
A%@%@%Wé%ﬂ@é%?%ﬁk%@%@ TCTTGAATAATGCTTGCTGAAGCTCACG—-
3 GGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTC
CTGTCATCTCACCTTGCTCCTGCCGAG
SPQNENRATCEATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGA
TCCGGCTACCTGCCCATTCGACCAC 30
CAAGCGAAACATCGEATCGAGCGAGCACGTACTCGGATGGAAGCCG
cTCH TS SreaeE BadHicRrppiesalpn vector insert
5 CAARACLALCAGGHGLICELGCCABLGEAAC GG GGEAGESCTCA
T AGCBLECGCATGCCCGACGGCGAGGAT
CTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGG
S@@S\r@g%cGCTTTTCTG GATTCATC
CCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGT
TGGCTACCCGTGATATTGCTGAAGAG
CTT%%%E%E@&%&Q 0] Gl GIGGT TTACGGTATCG
CCGCTCCCGATTCGCAGCGCATCGCC 35
5 TTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTC
AGAAANTGAECEGNTCCANGCTEGACBCCEA TCTCTTGAAATCAGGTTCAAGGATCCGCGG-
3 ACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGG
TTGGGCTTCGGAATCGTTTTCCGGG
SEGALSGAGTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTT
CTTCGCCCACCCCAACTTGTTTATTG
CAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAA
ATAAAGarETITery EADVT EQLRrprimer
CTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGTAT
> NECETEEACETETAECTAGAGE 20
TGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGC
SEQARNRT T8 CACACAACATACGAG CC
GGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACT

CAC%TTAATTGCGT'%G&%% C .
TGCEEEAHHIESRE T ﬁR@E’?@rTCGTGCCAGCTGCATTAATGA

5 AGREAERACEACR BEGRATRGEEREG-3 .
GTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTG

CGCTCGGTCGTTCGGCTGCGGCGAG
CGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCA
GGGGATAACGCAGGAAAGAACATGT 45
GAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTT
GCTGGCGTTTTTCCATAGGCTCCGCC CC
CCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAA
ACCCGACAGGACTATAAAGATACC
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AGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGAC
CCTGCCGCTTACCGGATACCTGTCCG
CCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGT
AGGTATCTCAGTTCGGTGTAGGTCG
TTCGCTCCAAGCTGGGCTGTGTGCAEGAACCCCCCGTTCAGCCCGA
CCGCTGCGCCTTATCCGGTAACTATC 50

SEQ I NEALrCcCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCA
GCCACTGGTAACAGGATTAGCAGAG
CGA@Qg’&?&p@ég@&%&gg:%%ﬁﬁl@rTTCTTGAAGTGGTGGCCTAA
CTACGGCTACACTAGAAGAACAGTAT

5 TIGGIATCIGEECTEIGCTEAAGCCAGTTACCTTCGGAAAAAGAGTT
GGTAGCTCTTGATCCGGCAAACAAA

S%W%}GTAGCGGI TTTTTGTTTGCAAGCAGCAGATTACGCGC
AAAA

GGATCTCAAGAAGATC
CTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCA
CCTTMGRBATTIFGEDDAT GAR AT HE
TATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTT

5 TAAATCAATCTAAASTATATATG
AGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCT

SEQED MGEGATCTGTCTATTTCGTT
CATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGG
GAGGGCTTACCATCTGGCCCCAGTG
CTGCAATGATAGAGCBABAE CCRPGBICACCGGCTCCAGATTTATCA
GCAATAAACCAGCCAGCCGGAAGGG

S CEEABEGERGAASTEGTCETGCAACTTTATCCGCCTCCATCCAGTCT
ATTAATTGTTGCCGGGAAGCTAGAG 60

SHERABRAGIZ CGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTA
CAGGCATCGTGGTGTCACGCTCGT 101
CGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGA

. 2

GTTACKG R E e BREEPPGREGprimer
s AAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAG
TTGGCCGCAGTGTTATCACTCATGG
TTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGAT
SE IR 2 E TGACTGGTGAGTACT
CAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCT

E%g%%%%%gg%ﬁ%%{é%@%%@é CTCATCATTGGAAAACGT

5 TCREELCOGEUHLAAMNGEEAETRALGA-3 .
TCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCC

S%E@QT JTCAGCATCTTTTACTT

GCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGC
AAAAAAGGGAATAAGGGCGACACGGA
AATGTEaih HEEERAER BT OCR PHikEAATATTATTGAAGCATTTA
TCAGGGTTATTGTCTCATGAGCG

S SAPACIGETOICAAPEFR AT AGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCAC 10 CTGACGTC SEQ ID NO: 38

SIRGREMNI(PCIANAS. 1(+) FADD DN plasmid nucleic acid sequence
(underlined sequence denotes cgFADD dominant negative insert) 15
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTAC
AATETECTETERTE ReBEATAG FRApImer

5’ -GGAGTTCTGGTTCTGGTAG-ATGG-3’
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GCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGC
GCGAGCAAAATTTAAGCTACAACAA
GGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGG
CGTTTTGCGCTGCTTCGCGATGTAC
GGGCCAGATATACGCGTTGACATTEATTATTGACTAGTTATTAATAGT
AATCAATTACGGGGTCATTAGTTC
SEQ AR YO ATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGC
CCGCCTGGCTGACCGCCCAACGACC 20
cccgggé%yg;%ﬁgg%w@mj&ggTTCCCATAGTAACGCCA
ATAGGGACTTTCCATTGACGTCAAT
5 GGEs TGLGAGIARETACLSCAAARCTAECCCACTTGGCAGTACATCAAGTG
TATCATATGCCAAGTACGCCCCCTA
S]}I@g@%@ TGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTAC
TTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGG
TTTTG 26tV £k TVl aafti€afitz Real Time PCR primer 5°
GATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGAC
S eFE G EECABTYHSIGARBECACC 25
AAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTG
SPGALNOATESGGCGGTAGGCGTGTAC
GGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAACCC
ACTGCTTACTGGCTTATCGAAATTA
ATACTHACTere T rrABEE Aot rtrAsd oo taeerTTAAACTTA
AGCTTGGTACCGAGCTCGGATCCGC
ﬁé%%c&%%%cﬁf?éﬁ%?ﬁT TATGCGACAATGTGGGGAGAGATTGGA
AGAGACTGGCCCGCCAGCTGAAAGT
S SAGHCCAAAATTGATGGGATTGAGGAGAGGTACCCCCGAAGC
CTGAGTGAGCAGGTAAGGGAGGCTCT 30
GAGAGTCTGGAAG AGAGGGAGAAAGCCACGGTGGCTGG
AT QAU RS AT A B QR e Time PR pririct
s GCIGAACGTAGIGEGCTGACGTGGTGGAAGGGAGGCACTCGAGTCTA
GAGGGCCCGTTTAAACCCGCTGATCA
&ﬁg&& TGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTC
S CTTCCTTGACCCTGGAA
GGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATC
GCA-E%QJ&F%%@%@%% t-Eg‘ET/e Real Time PCR primer 3
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAG L AGGATTGG
5 GAAGACAATAGCAGGCATGCTGGGGAT 35
GCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCT
S,% GGGFTATCCCCACGCGCCCTGT
CGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTG
ACCGCTACACTTGCCAGCGCCCTAGCG
CCCGRIGOLETFG6HEPDTDE (REGTHEERIAATOECBAGHET SGCCGG
CTTTCCCCGTCAAGCTCTAAATCGG
5 GEECTeE T TRGESTFECGATTTAGTGCTTTACGGCACCTCGACCC
CAAAAAACTTGATTAGGGTGATGGT
SHOASSOAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGAC
GTTGGAGTCCACGTTCTTTAATAGT 40
GGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTAT
TCTT T rrTaA R rPrangtative Real Time PCR primer 3’
CCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTT
> ARCCCERATTARTTCTETCGAATG
TGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAG
AAGTATGCAAAGCATGCATCTCAATT
AGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAG
AAGTATGCAAAGCATGCATCTCAATT
AGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCT
AACTCCGCCCAGTTCCGCCCATTCTC
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CGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCC
GCCTCTGCCTCTGAGCTATTCCAGA
AGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTC
CCGGGAGCTTGTATATCCATTTTCG?
GATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAA

SEQIRRRA™ S CACGCAGGTTCTCCGG
CCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGAC

P LRl SR dhn

Q&Ta‘ﬁie Real Time PCR primer 5’
TCCGGCTGTCAGCGC CGCCCGGTTCTTTTTGTCAAGACCGA

5 C@tGIHELtGI GG EEARGAATGAACTGC 50
AGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTC

S@Eﬁ;ﬁ@@fpCTGTGCTCGACGTTGTCA

AAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGC

AGGATCTCCTGTCATCTCACCTTGCTC
CTGCLhBARASZLAR CfaR AL G4t o RIS CMR TERGEmEGCTGCA
TACGCTTGATCCGGCTACCTGCCCAT

5 TCCATCACCANGEGRAACATCGCATCGAGCGAGCACGTACTCGGAT
GGAAGCCGGTCTTGTCGATCAGGATG 102

SPQP0 ROAGGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGC
CAGGCTCAAGGCGCGCATGCCCGACG
GCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATAT
CAT G aTRCRAMATIGGROGUTE PLETGimer 5’
GATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGA

S CAT A ETrEEETAECEETCATATTG 5
CTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTA

SKBIHMNROCHCCGCTCCCGATTCGCAGC
GCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTC
TGGGGTTCGAAATGACCGACCAAGC |
GACGege AnertiativcheprC Noe REA PIMEGATTCCACCGCCGCCTTCT
ATGAAAGGTTGGGCTTCGGAATCGT

> TP ECCECACEECEEETEGATGATCCTCCAGCGCGGGGATCTCATG
CTGGAGTTCTTCGCCCACCCCAACTT

ST AOGTAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAA
TTTCACAAATAAAGCATTTTTTTC 10

ACTGCATICT TGGT GTCCAAA?TCATCAATGTQTCTTAT AT
GTC ﬁlﬁ‘l-ﬁ/}? A @mld nucleic acid sequence (underlined sequence

de@IRCAGAM G&BG TAATCATGGTCATAGCTGTTTCCTGTGTGAAATT
GTTATCCGCTCACAATTCCACACAA

e OdNERARELPLAAGEA IAMGECINAAR AR RFGE &I AR G GTTAA

cdB A& AT ARETTCATATICIAATGEEECCCE TGAGTAGTGCGCGAGCAAAATTTAAGC TACAACAA

GG TCARCTGCAECGCATCREAB TCOCAGARACGTETCHG IS TCAGIGTGATGTAC

G ﬂgﬂﬁ ? %TATTAATAGTAATCAATTACGGGGTCATTAGTTC
el A Lo e S mansccecceapparapcasacacance
e ACEOTaECGA ARG ECAE TTCGAECACADCAAGTGTATCATATGCCAAGTACGCCCCCTA
TG GG ASCEBINTFCAGETTCRCATT AR CG CHB G AATACATGEGRAT T CCTACTT

GG % TF 'E GTGATGCGGTTTTGGCAGTACATCAATGGGCGTG
G C G C T CGT T G T TTTGGCACC
AR ORI comamepraseamemmcaencd
cABEGHGECI RGO ILCGAEACETtTdTCCA RACT AGAGAACCCACTGCTTACTGGCTTATCGAAATTA

ATBCRCTBCEUCCETEACBAC X TEXCARANATUGACTCEC T EAATFCEIGATCCAC
Tﬁgg‘%ﬁi@ﬁ@ G AATRCGEGAS GATEACAGATE FTGTAGCTGTTTGGGACGTTGCATTAAGTGATGGA
GACCACKTCAL

CCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCT
CACGCTGTAGGTATCTCAGTTCGGT 20
GTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTT
CAGCCCGACCGCTGCGCCTTATCCGG
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TAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCAC
TGGCAGCAGCCACTGGTAACAGGAT
TAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGG
TGGCCTAACTACGGCTACACTAGAAG
AACAGTATTTGGTATCTGCGCTCTGCYGAAGCCAGTTACCTTCGGAA
AAAGAGTTGGTAGCTCTTGATCCGG

A&ﬁﬁé%él%&%&%ﬁi@&¥%%§rbkéﬁ&hé&kéé&%%@&%@&mma

A -A“‘GTACTGCACTTGGATGGCCAGGACTTAAGAGTT

A AY AY A AY A\ I\
R A A T-T X T2 A
] AYEYA ..‘ Ax A :'A'.‘A 5 “A . -A -ﬂ .‘w.‘

=dTAhTTH AATT
cTEGM&&d:¢Ad&AéA‘E@éd&E€C‘E}%édk@AGTCTAGAGGGCCCGTTTAAACCCGCTGATCAGCCTCGAC

TGEAWA%ATBWTMA@W@EWTMGW@W@UAWMTM?F@N@P@WGCCAC
ESIATECEANATARGAE CATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGG

e s

ATEANRELE G AGGGEIGEAACACECAESEreACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCC
TITCCCHGTTE CIMGCCAATTNGACASGEIC GRCHR T TIC A CEGCTCCC

S R T e

AT COAC T RAAIAAICBIAIGREGEGATTTAACGCGAATTAATTC TGTGGAATGTGTGTCAG
TTIAGGTRGAGEAIKCICAGEL TCG CACASFT AR AT TFIPR TG ER ALIGTCRETTRGTCAGCA

Emgﬁgﬁﬁgﬁ%mmmmcmmcmcTCAATTAGTCAGCA
AC CCCAT
R sict-inTaaal Vi ey s depy
CAZAABICtTAG ETAGAJCSATICEEBEAAAICTCCCCGGAGCTTGTATATCCATTTTCGGATCTGAT
CAATABIASCRATAAGCE S CRAGC TR EFRCH CIC T ECCATC T T ECEECTTGG

L e

CAZSSEAAGAJBETATTCCEGEREHCIE G BEAGGATC TCCTGTCATCTCACCTTGCTCCTGCCGAG
e e e GaAC
G§m§m%@g@%§¥%@ccmmTCAAGGCGCGCATGCCCGACGGCGAGGAT

AL EaSbedabdot b T Ao EARAAEATEEAAR R T &aled deAtabd e aTc
GP@MA@@@EE@G@E@@@@@@WGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAG
CTTFESARACGETATESCT AR CEC T TTEI ACTATASCHB TAC A TS FARIE ERCACTFCATCGCC

T3@ﬁgg§2¥§§§§§2§$ﬁgﬁﬁiﬁg@jﬁg@gﬁgg@ﬁgcTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCA
TCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGG

acktddAeddnbeAYeEAA eI EEScheérnaA RPN R G AR AT TATTG
CUTECCEEAAANGEGAARPYSG GG AAATTTCACAAATAAAGCATTTTTTTCACTGCATT
CIBACATS T AAK T E Pt CARTACT AT A TR TS TR AT SARCRA T TA FFEIACAGCT

dg@gﬁmjkﬁigﬁw AﬁATTGTTATCCGCTCACAATTCCACACAACATACGAG
GAGTGAGCTAACTCACATTAATTGCGTTGCGCTCAC
PRl EALATA T E TP EEcAE d A AAMAI AR cAAR Ebaktncace
GT@@WG@@@@@GMTGC'G@@@C@MAA@@K@‘@@A@@T@A%G@@QP@GGCGAG

g S e D D R e e comceooe
QLA BET SRENGE e ROtEs £l DtaDB, SR NA SEHY 45, e aceACTATAR AGATACS
e U acaacTaTaaacaTace
CCm&ﬁoffCD@@EE@GﬂK@¢qTEE¢@Gm@fDQCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCG

T R O T P MR A F RS T A TR AR A POARTIARICERIBACTATC
Gé&éggigﬁg§8§Eﬁggg@%igiﬁig%ﬁigﬁé%ig CACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAG
GGTGGCCTAACTACGGCTACACTAGAAGAACAGTAT
TTEECHDARCAACRCTARAACAA T A A AT A nldméTAE A€ A ICATC AR ACAAA
CBGCEAATREAGTOTCTATOAGEGBGAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATC
T R TS LR R S R A R PSS A AP A RO FANCR GRS ETT PEISATCACAT
Eﬁﬁéﬁ?@g@i%giéiégﬁggikggégigéggéégAAAATGAAGTTTTAAATCAATCTAAAGTATATATG
Agg TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTT
CATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTG
CTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGG

CCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAG
TAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGT
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CCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCG
AACGTGGCGAGAAAGGAAGGGAAGAA
AGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCAC
GCTGCGCGTAACCACCACACCCGCRLC
SO A A e L e E T O AT TSRS OATIGASEETC rsca
T1iaeda&aeEXCTéc AT L@t TAT T Cdr CArACoTE e &R AAA D T BEIGAE RO teheTACT
CHBCDQA@EGKE@#¥EX¢HHQHCEGEB@EEG¢@§@E§GAGTTGCTCTTGCCCGGCGTCAATACGGGATAATA
o W%%@@?WWﬂWmmﬁ@E@%ﬁ%%ﬁ%ﬁii
éﬁ@é&&éﬁé@@é@“@%&é&ﬁé@% CCGOAAARARGEGARTAAGGGCGACACGEA
AN ETSEAGET TR ARCHCHEOTL LG LCERFGIABGAMS AR IEGATC T cacce
G TG CGASCMICT2CAAANIBEALTFAATBGEGGTTCCGCGCACATTTCCCCGAAAAGTGCCAC
CHPASEEEATTCACACAAAAAACCAACACACAGATGTAATGAAAATAAAGA
TATTTTATTGCGGCCATCGTGA
SEQUINOGBTGGGCGTCGCTTGGTCGGTCATTTCGAACCCCAGAGTC
CCGCTCAGAAGAACTCGTCAAGAAGG
CGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAA
GC AE@WR@% gf&]z\@&EN-lpi{é@Ig nucleic acid sequence (underlined
seGuietde A&AGCIIATIAGGANMATGAGSBETAGCCAACGCTATGTCCTG
ATAGCGGTCCGCCACACCCAGCCGG

m@8&9&9&&9&%9&%&&9&9@&%&9&9@&Qﬁﬂﬂ&@ﬁﬁ%ﬁéﬂ%ﬁ%ﬁ@&mwm
o LARACTCAGCECATEECEAE Ao te EETGAGTAGTGCGCGAGCAAAAT TTAAGCTACAACAA

GG@@@A@@@P@W@&M@@@&B@@@@EAT@@@@@@@TTE@@C@T@I@@@ATGTAC
KA AR AP AT B ST IEPENE ATTAATAGTAATCAATTACGGGGTCATTAGTTC

R e e e

cAACdACATtIaddcT3 A EQARE I EAEITACATCAAGTGTATCATATGCCAAGTACGCCCCCTA
TTGF@G%T@G¢@@NP@MAQ@G@@A®GT¢K@@@@@NHBMG@W¢@@¢C TACTT
GRS E AR RO FA ETAGPFATE TR GATGCGGTTTTGGCAGTACATCAATGGGCGTG

TG GGCACC
&Wﬁ@@iﬁéﬁ%@%ﬁé@ﬁ@%é&éﬁ A ARG AGA e R e eararac
cdTDEMS dCAST AT LI@ACLA AT ACEHAETC RATAGAGAACCCACTGCTTACTGGCTTATCGAAATTA

ATRCRCTRCOOBCFIRAG REACEACASTCG ABSACKRGCCTEIETCAAGE BALATCCCC

cAseamaqeemm&gAeAwTﬁwﬂxeq5¢ckkweﬁqqssAGAGATTGGAAGAGACTGGCCCGCCAGCTGAAAGT

AT AW A e AwAYA> A
GTCTGRGG _igﬁa_ CATGGGATTGAGGAC A AGGCTCT

..... e — P~ — _‘_ - s N A e o W F

cletaEte CG LG A\ql B e e A e v‘— G ﬂw‘\lrl = arceca
GéﬁaﬂXBBfﬂa@Gﬁ@@GMBéW%G&E@ﬁB@ﬁE@%EGXE@CGAGTCTAGAGGGCCCGTTTAAACCCGCTGATCA
CFGEGCEUTFEACRGCECGEHACK BB GG CRTCHGAT CRETCCTATIIGACTCTTGGAA

G GR TTGCATCGCATTGTCTGAGTAGGTGTCATTCT
AT G T G GGGAT
R e pencraoscasmocspaacspocon
AGRAJCCATTFEAEGESCAGCEACEGTIRAALLEATT AGCGTGACCGCTACACTTGCCAGCGCCCTAGCG
CCLEEGAGACECTTGCTC TOACAARATGARACCAKGCTFCATCITCRGCIT B TAPBATCCG

CGACCCCAAAAAACTTGATTAGGGTGATGGT
e e e
C AR EIHGCHASAATHEOAGE CGECTCAGETAACAAAAATTTAACGCGAATTAATTCTGTGGAATG
T@%XQ@%@@@FW@@@G@G@%@G@GG@%@Q@ CECGERCOTGARCCICAATT

ﬁ% g%@ ?@ §§g¢ GGCAGAAGTATGCAAAGCATGCATCTCAATT
C GCC TAACTCCG% é-EéCATTCTC
SobTAITB G bt atnccacn

Adﬁﬁﬂi&ﬁb@@ﬂéGKETﬁﬁﬁGﬁ%@ﬁﬁfTKﬁE@@ﬁﬁ@ﬂbAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCG
SRS S AN AR A St e a i e (ol I KR o S S
8§g§$ﬁg@%ﬁ@ggéggﬁgggﬁ§ggggﬁﬁggg@gggggiﬁAACCGACCTGTCCGGTGCCCTGAATGAACTGC
ok Akat dhead bebbrbMuateitoteAée TAGAAA TeTCA
cnBEKEGEBGKBGEBAGMGGE@EE@XE&GECQG&AGE@A&EGGGCAGGATcTCCTGTCATCTCACCTTGCTC
CISESASEEGBTTEGEGEC TRCEBEC SSRGS AT B TS CICATCS FETEESEECCCAT
TR RS PRE ARG R GARRCA R ATC S AGE RAGEACLPAL TCGGATGGAAGCCGGTCTTGTCGATCAGGATG
AGTGCCCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCTTGGG
AAAAGCGCCTCCCCTACCCGGTAGAA
TTCGAACGCTGACGTCATCAACCCGCTCCAAGGAATCGCGGGCCCA
GTGTCACTAGGCGGGAACACCCAGCG
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CGCGTGCGCCCTGGCAGGAAGATGGCTGTGAGGGACAGGGGAGTG
GCGCCCTGCAATATTTGCATGTCGCTA 25
TGTGTTCTGGGAAATCACCATAAACGTGAAATGTCTTTGGATTTGGGA
ATCTTATAAGTTCTGTATGAGACC
ACAGATCCCGTGAGCTTCAGCAAGATTATTCAAGAGATAATGCTTG
CTGAAGCTCATTTTTTGGAAAAGCT

AT GEA RS AT ERAC T S CARGEGRG G LB A e REd iR coace

ccERECACITEEACS TEAC B EE A EE 67CETCCCCGAATATCATGGTGGAAAATGGCCGCTTTTCTG

GP@MTGIBG@T@Q¢®QT®GH@MCG@@¢WT@G%F@'GG§NA¢GCTWAMTATTG
AR ESSATIEENTEIERFE ECCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGC

L L R

Ti@Eéh%@ﬂ’C@é&éé&ﬂ’@%Aﬂ’éﬁ@&@&’éﬁ@&@@E@ﬁcmmccTGGAGTTCTTCGCCCACCCCAACTT
CITAOTGEEB UG CRCA S GEEAANBE RCIAC JHAATTTTC
AC—F@%&?@‘@@‘@@}&%\@@(@‘@(@;@@C@(@A TATCTTATCATGTCTGTATACCGTCGACnggii

el sie] camre{aley AR SeTelaciary oy Y alalciay mr olas Falcleny ov.Yasncy ey ol spinen
GC@EM@&@T’&GA@E@%@G@@@@TGCCAGCTGCATTAATGAATCGGCCAACGCGCGGG
GP@N@G@UFAQ@A@@Q@A@F@MA@G@@@¢MTP@G@¢W@@A@W@NACGGCT

%%ﬁ% p 2 AR §CGGTTATCCACAGAATCAGGGGATAACGCAGGAAA
R ey \ 7\ A"'A

GGCC CATAG
AR AL e A AN s SAARDA S s Glacrara
AXGATHGCAEGEECE5 EdACE TEB A GEECACTE B EL TCCTGTTCCGACCCTGCCGCTTACCGGATA
C@@EQ@F@N@GA@@WF@W@A@%A@F@EA@@@F@M@F@W@ STCGETTCGGT

RG-S A A CCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGG
g S ageRaCCACTGTARCACEAT
3 e TAGAAG

Aﬁﬁ@@ﬁ"ﬁ%ﬁﬁﬁb&%m&ﬁaﬁKCCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGG
CW“’WA?Q@WF@WE wmm@@g&%ﬁ?&“@?ﬁﬁﬁm&é?
%@ﬁi ﬁEGT ggﬁ TTTAAATTAAAAA AAGTTTTAAAT@TCTAAAG
E kA Glabtabdeblehnt eadabcraTeT
ATD CACToEE T MIEGR A CE e ComA AL C T AGATAACTACGATACGGGAGGGCTTACCATCTGG
CTEEICTFIRACTEC AN CACCHBTRAAGK CACOAEITATEIGECATFEGEKCCAGC
gﬁggﬁﬁ@ﬁm&%hm@'fCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGA
A AACGTTGTTGCCATTGCTACAGGCATCGTGGTGTC
Slobro Abatmlohd fo bt AMfahrtnia dbaled A A ad dr t A LB fatarlobaebececar
GTMMM@@@MWG@M@@A@A@MTTGTCAGMGTAAGTTGGCCGCAGTGTTATC
ACEARTCRGIAT AT CISCAIRFTICTS ANGEICAG T PACCS T R B TSARIAAIGAGACTGG
%iﬁ%@ﬁiiﬁ&mm CGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACG
G GCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACT
o faClebein T éxabffoa Eofed ATcr A A dded drtiotef Ak CheAAtdaccaTc
TWW@QWAMA%@AI@MGAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGC
G A A ST A R R T AT F A C I G TSN TGRS AT T O G ROSCEIAAT TGTCT
cmﬁwﬁéﬁgﬁﬁgémecmmmcmTCCGCGCACATTTCCCCGAAA
TGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATG
?TTTTAAATCAATCTAAAGTA
SHR R PR AAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGG
CACCTATCTCAGCGATCTGTCTAT 45
TTCRLIGTRGPER G0 Tﬁ?&f%&%ﬁ%&@Iﬁl&@&ﬂﬁ&ﬁ%@%quence
ATACGGGAGGGCTTACCATCTGGC
de@@%@éﬁ%@&l‘f@&?ﬂ@csCGAGACCCACGCTCACCGGCTCCAGA
TTTATCAGCAATAAACCAGCCAGCCG
c1aAYoér e CErAN ATt ECEr T i APGIdThAA {sCAaCte AefsATTaacca
A@m@xmmmmm@@@@m@;mmcmCGAGATAGGGTTGAGTGTTGTTCCAGT
T S A T AR RS AR P A P T TP BRSSPI OB SACCCCeA
ﬁiﬁ@@@ﬁé@&@ﬁ@ﬁ@ﬁ@@% TT GGGGTCGAGGTGCCGTAAAGCACTAAATCGGAA
GCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAA
ado€rheéshEdaddddetaEAde6aCd I Adchie A Erta€iotat E€:B AL CACRCACceeae
thx@@@{gp@tpqmmmm@@m@m@cmccTGCGCAACTGTTGGGAAGGGCGATCGGT
AG&l &§TF| ,&E %\W&%&%&TK‘&W&& ’&ECAGTEGAl G?C‘T:Gci %ﬁgc%zal ?ﬁi%@?&ggggg
TCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCG
TAAGATGCTTTTCTGTGACTGGTG
AGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGT
TGCTCTTGCCCGGCGTCAATACGGG
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ATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAA
AACGTTCTTCGGGGCGAAAACTCT
CAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGT
GCACCCAACTGATCTTCAGCATCTT 55
TTACTTTCACCAGCGTTTCTGGGTGAGECAAAAACAGGAAGGCAAAAT
GCCGCAAAAAAGGGAATAAGGGCGA

ol AR AR LG L AR LA A b LA AR AT AL A G corca

TdeANCETAJICACaCEa TT T E€aTtEaAn@fccAACCCCAGAGTCCCGCTCAGAAGAACTCGTCAAGAAGG
CCRCABLIGGCATAGCATGATAAIGRRAG CAJCGATACG ATIRA FHCESCLGATTCG
CeRPRAR G EIE ATATATPECECRKA Q@CWé'EGE@FT@ﬁT@E@{Tﬁ €524 fHCCCAGCCGG

ﬁéﬁﬁﬁﬁﬁifﬁﬁﬁﬁﬁﬁég AAg%GCGGCCAT E@%ACC TCATATTCGCCARGCAGLCA c& CATGGGTC
ada Hee @ﬁ&ﬁ%ﬁ%é@% ﬂi&gi% CCTGA

Tcﬂmnueﬁcecckﬁm&ﬁxﬂﬁQfﬁiﬁﬁéﬁiwhsﬂ%bﬂthseﬂéftCGAGTACGTGCTCGCTCGATGCGATGT
TTCFRAAJTRCTHRATCGTEAATACEFA G RARCAAN T EE CETARAPCGCETIAUGTATGATG
GAﬁA9@$f65§@ﬁ§$@9§§¢ GBCAPSACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAG

ARG GAMAIL G RAREC A AT AR APAGARTAGAE S dacoccce

TRCAEAGCEE AL EETEEG T EABACAECCCGATTGTCTGTTGTGCCCAGTCATAGCCGAATAGC
CTCTGBAREAR GACIBFRCIETFARASG ANT GG T A ICTAATGCIIC ANGR G TAAGT

%g ,&3\% iﬁg%é &%%%@ GTCCGGTAAGCTAGCTTGGGCTGCAGGTCGAAAGG

CTCCG
o gﬁé é@é@ﬂ@é@éﬁﬁﬁﬁ‘éﬁé@‘%@ﬁi&é&cm
c1GtERGECCAS A A G E A EAMAGCIGETART GGCCGCTGCCCCARAGGCCTACCCGCTTCCATTGC
TQ§€§§¢¢GER€$SQBR€$§€H§€K§69$F¢WG¥G#QST§FT€§NEKS6?3EENﬂHﬂSTﬂQEHSEﬂSACGCG

AAGGTGGCGCGAAGGGGCCACCAAAGAAC
T e e
T1@6%EEEE@KN@G@&A&E§AGEGMU§ GCCCAGTGTCACTAGGCGGGAACACCCAGCG
A A e R as R A S Ml = AN
Agig§§Sgggjg%ijg%gﬁé@%ﬁ%ﬁ%@ﬁ%@%ﬁ§§giggﬁAATGQTTGCTGAAGQTCATTTTTTQGAAAAGCT
1AeEr A okded dat ddekebOd A Edebdribe el e Plemd e e ke bedieialrracac
cd® B EAAGICIEG GIAAGGICEAATTGTTATCCGCTCACAATTCCACACAACATAC
S S SRR AR il SRR o i S A AR ol A e
G?égggﬁgggiﬁgig%@@é?ﬁ%@?@%@?@@%ﬁ@gégagACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGC
&lo1Aaolcbrlobietrad AchAMtoAbde b Afad &l b acanca
Td@GXEGXEE%BG&E@Eﬁﬁﬁmﬁﬁéﬂéﬁéﬂ@ﬁﬁﬁﬁﬂﬂxﬁxﬂﬁGcCGCGTTGCTGGCGTTTTTCCATAGGCTCC
SRS R e\ ainaraln A A ATl JS R e TS o e it
3@?@@%@?}aﬁ%ﬁﬁ@@gﬁ%ﬁﬁ@g@§i@§§ﬁ§§ CATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGG
&lobeletEfatabttalod écotat oA EddeirdBbacbdc MaAdetecTARCT
Aﬂ@Gms@Tﬂ@@maédﬁ@¢0@€ﬂk3GKE@%GAGW&A@HGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCA
GG A AT A e C RS AR A AT E XS BRI TR B ESE T RS ST FBIRBGACAG
Aﬁ;gﬁ%ﬁ%éﬁig@%ﬁé@g@gggj??%g%@gﬁi%@CﬁiﬁgGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC
AGCAGATTACGCGCAGAAAAAAAGGATCTCAAG

o SfeASPErieTha A EABTIALEACPEa AACeLAA e T AheddaeTioceTea
TG&wﬁmﬁgmggﬁ@@gﬂg&ﬂ@ﬁ«gAQHigD&@ﬂt@K?@;AATTAAAAATGAAGTTTTAAATCAATCTAAAGTA
AN O P AT B ARG E B R B P A BT SATAS AT FTCTCTAT
CTACGATACGGGAGGGCTTACCATCTGGCC
ﬁ&f@@?@éﬁ@?ﬁ@iﬁ@&@&ﬁﬁﬁiﬁ@ﬁi@iwmm
D CEaAERARARACTCETCEICd AT e Addo 6o s Ead Tz Afr A T &pEdacccanc
cm&g&g&@;ﬁfgﬂg@ﬂg¢ CEBAGATCGTTGCCATTGCTACAGGCATCGTGGTGTCAC
e AT S SIS A SRR A TSets At
d§égégﬁgggggﬁggiéggiiggﬁgﬁ§¥§$¥§€ TCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTG
acr Ao falc bera T €21z Ex A2 650G s E Ada G oA AYeécedds Ea Aracaaa
ATBEBGGOE N ETACACEFEANT TG ASTEAMGATCATTGGAAAACGTTC TTCGGGGCGAAAACTCT
R O O MG AR TR ARS AR ARSEORAOERRPOPEQRECATCTT

@%@ CAAAATGCCGCAAAAAAGGGAATAAGGGCGA
ATTATTGAAGCATTTATCAGGGTTATTGTCTCA
TGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAG

TGCCAC
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TCCCTTCCCGCTTCAGTGACAACGTCGAGCACAGCTGCGCAAGGAA
CGCCCGTCGTGGCCAGCCACGATAGC 25
CGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCACCGGACAGGTCGG
TCTTGACAAAAAGAACCGGGCGCCCC
TGCGCTGACAGCCGGAACACGGC@&CATCAGAGCAGCCGATTGTCT
GTTGTGCCCAGTCATAGCCGAATAGC
CTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTGTTC
SEATONUGANGGCTCTAGCCTTAAGT
TCGAGACTGTTGTGTCAGAAGAATCAAGCTGATCTGAGTCCGGTAAG
CTAGCTTGGGCTGCAGGTCGAAAGG CC
CGGREMERGERR AFts At AN SR C aeslsis e xaesresCncariigesgquence

JAGECTRNEANTEOCGEERCTCCG 30
GAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCLCG LCCCTGAGC

c&%?é&&@&@&@&%&?&%ﬂﬁgwgmTTTTGTTAAATCAGCTCATTTTTTAACCA
Ec bl AAAACE a Pl fo AL AL Zad b chid dde bl bdeEietrccacT
Tﬂ@GKBAﬁ%@@E@CKBT#KT@Kﬁ@ﬁ%ﬁ&@h@ﬂﬁﬁﬁéﬂ}ACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGA

o R T P e
Agﬁéﬁiﬁﬁgiﬁﬁggé@gﬁ@iﬁﬁ@gﬁﬁﬁﬁégﬂﬁgﬁé GCGGTCACGCTGCGCGTAACCACCACACCCGCCGC
AT & ExCériéahetic GlotoAMfe b T EabéchAéeclachefebéahbéabbnTccaT
GGBGEEGHB@HEGEEAﬂm@mBGEBGEEAGHGAHBGGE@A&TGTGCTGCAAGGCGATTAAGTTGGGTAACGCC
ig@@m@e@@fﬁ%@@@@%@@@é@@@fﬁ@@ccccg‘ggﬁggggggggggggggg
T&&E@ﬁ@@a@s@@&@%&%@Kﬁ%@@&@éﬂ@@ﬁ@@%&%@ﬂéﬁ@ﬁ@&@cm&
cGmgggm@ng@ng@ﬂagCmgcnyncmygm}gnemeyamAccGTAAAGCACGAGGAAGCGGTCAGCCCATTCG
A A T T A R R S TS AR AR ST G PERSE AR GCCC
géjzgigigggﬁgéggg§§§3§§g¥§%§§g§§§§%§ ATGATATTCGGCAAGCAGGCATCGCCATGGGTC
A CTGGCGAACAGTTCGGCTGGCGCGAGCCCCTGA
Tdc @ cbeEcméACEATCEr EACEAAAG AT CEsCTEa A fohA 62 AERAC s 6o édnTéscaTaT
T19qugtgg@ppgmgAAmqs¢qqutys¢c;p@mgeﬂqmGTATGCAGCCGCCGCATTGCATCAGCCATGATG
T S A A AT e A AT R AR AR AR GRS e B EICP PRI AGGACCCAC
d&ggﬁgﬁ§§§§§g€§i€§€é$€&¥ggﬁg§§ CTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGC
CGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCC
TARCACACRCELCENREGCASLCEC AT 628 ACCRd e ANTINE CAR ER S AT ACAE2BAGECAnATAGC
cxgf;qxcnggygqqcpr¢qxg@5qpagqug¢gy¥cmﬁTCTTGTTCAATCATGGTGGCTCTAGCCTTAAGT
R S G I R R AT R AT CQ SR ARSE AR RICCRCPIGARERGERARGE
(gggéiﬁﬁggggﬁégggg@gﬁAﬁ@g@Gﬁéﬁg@gﬁ GCGCTTTTGAAGCGTGCAGAATGCCGGGCCTCCG
CCTGAGCCCGCCCCCGGACCCACCCCTTCCCAGC
cfEféﬂa6EEth%i&b%XXEE@&EAﬂh&EﬁEEﬁXET&&BEd&E&&EEEﬂQAéEEEEKEEédaEEKEATTGc
TERTCHRCAATIC ERNCABAFKRCATTACIGACACGTGCTACTTCCATTTGTCACGTCCTGCACGACGCG

GAAC

Gﬁgﬁf‘é‘ﬁ%@ M?‘%%f@?@%é‘é@%@%ﬁ@ S deccen
TGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGAA
TICEHBCETECITCREOACTCEICRANARICECECES T AT ERBETRGICAJCRAAAGCAGCG
cqumqg@ggngﬂgﬂggﬁggagggg(gg¢ag¢@ggﬁgGGGAGTGGCGcccTGCAATATTTGCATGTCGCTA

SR "

T1@éﬂ@fﬁﬁéﬂX&A@i@ﬂ%ﬁé&fﬁ@dbééd&@ﬁ&6KEX¥W&Tﬁ¢EGﬂaEﬁd&ﬁﬁX&A&bﬁﬁh&Aﬂ&iTAcGA
GG ECATRAAC TG AT GRS ACSARICAFATGAGTGAGCTAACTCACAT TAATTGCGTTGCGCTCA

?@@ﬁgﬁ@ IR AR i cacen
GéE@¥X¥E§§é§§§8¥EKXXE§€EEQ £E§§§§§§§§§@AGAATCAGGGGATAACGCAGGAAAGAESE?S

TRGGISAAEAGEARCACARAAARTCEACGETEAAGTCABABETCAEACTCCGC
COR ACTCASG AT AT BRE AT AR CAT AXS TCAGAGGTGGCGAAACCCGACAGGACTATAAAGATAC

RGO E AL IR LR GRS TG S racone

862 TCAGCCCGACCGCTGCGCCTTATCCGGTAACTAT
cd@CMEGﬂ@ﬁ@dKBCIEE@fKEéﬂ@ﬁb@@ﬂﬁ@EEGGECKEGEEEREEKCédh@@ﬂ@Tﬁh@@EE@ﬂﬂBGCAGA

GCRAEGSTATSTESFC AT FITACAGHET TA @ﬁﬁgqggTGGCCTAACTACGGCTACACTAGAAGGACAGTA

el B b Mt B SRR S
ACCGCTGCGCCTTATCCGGTAACTAT
CGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAG
CAGCCACTGGTAACAGGATTAGCAGA
GCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTA
ACTACGGCTACACTAGAAGGACAGTA
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TTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGT
TGGTAGCTCTTGATCCGGCAAACAA
ACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTAC
GCGCAGAAAAAAAGGATCTCAAGAA 105
GATCCTTTGATCTTTTCTACGGGGTETGACGCTCAGTGGAACGAAAA
GACTCACGTTAAGGGATTTTGGTCATG TOATG
AT ARG A At bt AR AT bk b P A SO LAY AR ARG AT
T Xod Ac AANATEAEIdR E A s EAN C TTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTT

CGEA@@A@TW@W@GT@FGH@A@W@@AMK@@F¢W@NG%NA@@MCCCC
R A E PPEATE FRCPATEAF CGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGA

B e

TARACEeTiACrofe ETTALI@ANICTEsCETCECCARCGATCAAGGCGAGT TACATGATCCCCCATGTTG
TARGPEEECCARECATATCECTHACGACTCCAT GCHEABACGIEETCOABGATATCACTC
AT’S&?@A@@%%—FAW&W’@@'{S&@@@@%ARGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAG
i Sieelsalelelaelmiie/ Viep e eviale cimViTMRAY T elatealess el Ny el oSN
ARETCTAEEARTTEIE A teCADETCHIBCHATCCACTCGTGCACCCAACTGATCTTCAGCATCTTTT
ARG ETAAGTATST JAREICFREEBTANBIFAESFFRRCHRFICGACA
C K@‘ﬁ%@%ﬁ:@gﬁ% eiATATTATTGAAGCATTTATCAGGGTTATTGTCTCATG
2§ ETCETITGETATEEE CPCEEETICECARCERTCARE 9™
GCGAGTTACATGATCCCCCATGTTG
TGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAG
TAAGTTGGCCGCAGTGTTATCACTC 10
ATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAG
TACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTG
CTCTTGCCCGGCGTCAATACGGGAT
AATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAA
ACGTTCTTCGGGGCGAAAACTCTCA
AGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGC
ACCCAACTGATCTTCAGCATCTTTT
ACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGC
CGCAAAAAAGGGAATAAGGGCGACA 15
CGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCA
TTTATCAGGGTTATTGTCTCATG
AGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTT
CCGCGCACATTTCCCCGAAAAGTG CCAC 106 CLAIMS 1. An isolated
polypeptide comprising a sequence selected from the following: (a) a cg
FAIM sequence having at least 97% sequence identity with a sequence
shown in SEQ ID NO: 1; 5 (b) a cgFADD sequence having at least 69%
sequence identity with a sequence shown in SEQ ID NO: 2; (c) a
cgPDCDG6 sequence having at least 89% sequence identity with a
sequence shown in SEQ ID NO: 3;




(d) a cgRequiem sequence having at least 90% sequence identity with a
sequence 10 shown in SEQ ID NO: 4; (e) a sequence being a fragment of
at least 15 contiguous residues of any of (a) to (d) above which is capable
of mediating apoptosis of a cell. 2. An isolated polypeptide comprising a
Cricetulus griseus sequence capable dPes mediating apoptosis of a cell,
the sequence being selected from a cgFAIM sequence shown as SEQ ID
NO: 1; a cgFADD sequence shown as SEQ ID NO: 2; a cgPDCD6
Cesguence shown as SEQ ID NO: 3; and a cgRequiem sequence shown
as SEQ ID NO: 4. 3. An isolated polynucleotide comprising a sequence
1 WhICTANEORRR DASMRERII AGRAING I A QI MR B ing:
sequence is preterably selected from the group 20 consisting of: SEQ I§
NO: 5, SEQ ID NO: 6, SEQ ID NO: 7 and SEQ ID NO: 8. 4. An isolated
polyrid st der tihipfissHg e autiget cerskeidc et MR tHd FBNBIAE: a@gagence
cgFAINb SRAHENNE INied:has 90% or more sequence identity to a
sequence shown as SEQ ID NO: 5; 107 (b) a cgFADD sequence which
has 98Ya eemoDbseguenseHsantityt e RS e8gecmRah A SER 40ey§dnce
6; (c) chDCD&siqgégce which has 93% or more sequence identity to
a sequeNELsAERN =6 ID NO: 7; 5 (d) a cgRequiem sequence which

has 89% identit h SEQ ID NO:
5. (o) SR B T IBRC S et TS D e gtence

any afh@yiidan (Sl Qdavai(aria sequence which is complementary thereto,

which is capable of hybridising 10 under stringent conditions thereto, or
whiclids degjeeprate sheveto abaxiresalli @it YgeaptincodienbyAwith a sequence
expreS%%iv% lsnegﬁ 1Qtejr,nﬁ)_rising a polynucleotide according to Claim 3 or

4 or a portion thereof operably linked to a regulatory sequence, the

regu'?é?!iysg(%?é‘h%@%%ing a fragment of at least 15 contiguous residues of any of (a) to
(d) above

which is capable of mediating apoptosis of a cell.

2. An isolated polypeptide comprising a Cricetulus griseus sequence capable of
mediating apoptosis of a cell, the sequence being selected from a cgFAIM sequence shown
as SEQ ID NO: 1; a cgFADD sequence shown as SEQ ID NO: 2; a cgPDCD6 sequence
shown as SEQ ID NO: 3; and a cgRequiem sequence shown as SEQ ID NO: 4.

3. An isolated polynucleotide comprising a sequence which encodes a polypeptide
according to Claim 1 or 2, in which the sequence is preferably selected from the group

consisting of: SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7 and SEQ ID NO: 8.
4. An isolated polynucleotide comprising a sequence selected from the following:

(a) a cgFAIM sequence which has 90% or more sequence identity to a sequence

shown as SEQ ID NO: 5;
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capable of directing expression of said polynucleotide. 15 6. An

expression sequence according to Claim 5, which is an expression vector.

7. A vector comprising a polynucleotide according to Claim 3 or 4, the

vector being capable of modulating the expression of cgFAIM, cgFADD,
cgPDCDG6 or cgRequiem by a cell whéWexposed to the cell. 8. A vector
according to Claim 7, which comprises a Cricetulus griseus FAIM 20
sequéhlceSF A PAHsAUHS LB HENE AP SR CasaBRI Gt KiFatEnlp @ sequence
up-regigation sEQaieA\bis:a cell, preferably pcDNA3.1(+) FAIM (SEQ ID

NO: 37). 9. A vector according to Claim 7, which comprises a Cricetulus
grises kAP SPGUeGenos &Nk YBreef nide: \eqirnbeidantapablesefuence
effecting down: e%&:ﬁlg&% f cgFADD in a cell, preferably pcDNA3.1(+)

FAD WI“(%% : . 108 10. A vector according to Claim 7, which
comprises a Cricetulus griseus PDCD6 uence or a portian thereof, the
vector DA ST ST LSS b Fogu AN 5 S PRELSTHY e auence
prefesabiynpS SPRRIMAHDIPRICD6 siRNA (SEQ ID NO: 39). 11. A vector
according to Claim 7, which comprises a Cricetulus griseus Requiem 5
sequé&nceseqeeparfiomghe fegfestd chpalbistofeffedttinydowsidegubdtion of (a) to
cgRe ig&n‘;re],a cell, preferably pSUPER.neo.Requiem siRNA (SEQ ID

NO: ﬁ% oA cell comprising an expression sequence according to

Claim, 5, Q6 Rh NG 12CRAITAIR AN SR 19 _éagpaiﬁé/v(hj%%ﬁ?gising

expression sequence has preferably been transformed into said ce

13. AupHer sisiseemicedsb e shisateorh prisidy adseseptdecadiomsing telt of the
Clainégngﬁgcoaéqolynucleotide according to Claim 3 or 4, an expression
sequence according to Claim 5 or 6, a vector according to any of Claims

7 to 11 or a cell according to Claim 12, together with a pharmaceutically

o]
5-accepraISTEPESITiRR W&ﬁﬁ%ﬂ?%%ﬂﬂ%%iﬁ%ﬁﬁ%@&%@dﬁb&“ 3or4or
a FOMBHIFREEoFD§2)aBIPVIAIRG BNOXRIRSRIBNSEGEIMRBCEPEBRISHIY Rquence
polynucleotide sequence according to Claim 3 or 4 and a regulatory
capaflsefclirsrtingierPisesiey afidid Pebguelses 9§ capable of directing
expression of the polypeptide from the
6. An expression sequence according to Claim 5, which is an expression vector.

7. A vector comprising a polynucleotide according to Claim 3 or 4, the vector being
capable of modulating the expression of cgFAIM, cgFADD, cgPDCD6 or cgRequiem by a

cell when exposed to the cell.

8. A vector according to Claim 7, which comprises a Cricetulus griseus FAIM
sequence or a portion thereof, the vector being capable of effecting up-regulation of

cgFAIM in a cell, preferably pcDNA3.1(+) FAIM (SEQ ID NO: 37).

9. A vector according to Claim 7, which comprises a Cricetulus griseus FADD
sequence or a portion thereof, the vector being capable of effecting down-regulation of

cgFADD in a cell, preferably pcDNA3.1(+) FADD DN (SEQ ID NO: 38).
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polynucleotide sequence, (b) allowing expression of the polypeptide from
the expression sequence under 20 control of the regulatory sequence,
and (c) optionally purifying the polypeptide. 15. A method according to
Claim 14, in which the expression sequence comprises an expression
vector which is transfected into a cell, ]p(?éferably a Cricetulus griseus cell,

to enable expression of the polypeptide by the cell. 25 109 16. A method
1 omphiiFigehaersting (leim I»y"(?ﬂ‘-’he@‘ﬂﬂ%ﬁfﬁiisﬂug’éﬁﬂfé§§igﬁﬁsé’f‘%1PDCD6

sege EAVH PR YRS DAVING SRR EHANEE PN AT SEE AR NIGWA-Rigdlation of
caFAIM polynucleotide having a sequence shown as SE@ IDNO:5ina
C

CReiaraBH P RSLTAL eI DE HrNAHSE OIS

modulating, preferably down-regulating, the expression of a cgFADD
1 Ipolypéptidehastnglmgeqdnoe Eholichas B3 dDaN@ic2ndis PRI B equiem

olypeptide having,a se uenceshlhw as.SEQ ID NO: 3 gr.a cgRequiem. .
SRt LTy S A D LSS W T SR i
cablo iyretiatanigeS VR a0 Requemesi BANAVSEDIBOII MD: 6, a cgPDCD6

polynucleotide having a sequence shown 10 as SEQ ID NO: 7 or a

1£9 Reﬂ%@ﬁ‘c%fﬁ%ﬁ? QH%%%?A/A'R%,@eﬁ?@H@{&&éﬁﬁ%ﬁ%gﬁ%‘ Br NG vector

in a cell, prefer a Cricetulus griseus cell. 18. A according to
acCpathng & any piwhishsconaprises whpdsihg cxmesston aequednsdies prejestbly been

rfalains A el kinthgcell, preferably transfecting the cell with the vector.
15 19. A cell, preferably a Cricetulus griseus cell, which has been

modified, preferably genetically engineered, to up-regulate the expression
1f a goRPRpES Hiso P RRIYUIRN CaNEHISIHg APaErsnsiRescerding to Claim 1 or 2,

a POyRuglepiide NS eqMaN e SAoN A5 &ERN RNGHLE 1685 RAKEE ©laim 5
a cell which has not been so modified. 20. A cell, Prefera_bly a Cricetulus

T H SRS B IRGMIERh B gtiedibidrarddig sogatiahdalfylaim 12, together
wRRaipeShade et Jeaptatetba exPseasigmef a polypeptide having a

14. A method of producing a polypeptide comprising:

(a) providing an expression sequence comprising a polynucleotide sequence
according to Claim 3 or 4 and a regulatory sequence, in which the regulatory
sequence is capable of directing expression of the polypeptide from the

polynucleotide sequence,

(b) allowing expression of the polypeptide from the expression sequence under

control of the regulatory sequence, and
(c) optionally purifying the polypeptide.
15. A method according to Claim 14, in which the expression sequence comprises an

expression vector which is transfected into a cell, preferably a Cricetulus griseus cell, to

enable expression of the polypeptide by the cell.
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sequence shown as SEQ ID NO: 2, SEQ ID NO: 3 or SEQ ID NO: 4 ora
polynucleotide having a sequence shown as SEQ ID NO: 6, SEQ ID NO:
7 or SEQ ID NO: 8, compared to a cell which has not been so modified.
21. A cell line comprising a cell according to Claim 19 or 20, or a
descendent thereof, 25 preferably a dr(?getulus griseus cell line. 110 22.
A cell culture comprising a cell according to Claim 19 or 20, or a ]
1 QescéntsHiothetBbr HRS Baf Hak e bFiiHP R WRRBAIng the fXprgEiArof a
cdFYSBB PRI SANPLISHdE R &EhdGEPEFISBE G IR 1905 285 AV
descendant thereof, preferably Cricetulus griseus. 5 24. A methad
PORBHAR AN PE RN IO B 28 %Eflepcgrgirﬁglf’oaéf‘élrﬁ’r rghlpe
CrBeminsbHRe aeenrding to Claim 21, a cell culture according to Claim 22
or a transgenic non-human animal according to Claim 21, in which (i) cell
iability of the cell is increased,or. enhanced, preferably in which apoptosis
i T LGB 8 (17 DR BrAraTaty e e R pieS o o
caBonE3 pedypeptain lyieidgaf thpueateishivaiea TR IR Nt ede ST Giii)
lycosylation, preferably sialylation, ed protein by the cell is .
PO R S T ST TR05 B L SE R R Bervie
hagyidgpeptipeisandtosmraoSBIRTHY NKB: 25 ot s eght/ d Mh ptiigouateoiditrig tingray
of Claims 15 to ccordin laim.19 qr 20, a cell line
B I N e A G A seauence shown
astBH3denchenarogiRegnimmalpatyardiegite Gdsing 21sefpretive phioductio®HS) 1D
pyotein, preferably.a heterologous protein, more preferably from an
N@x%gé“n%ﬁgﬂy Pﬁﬁ%&xcl\e/(? %stgﬁlej%lncsejgrn%(%f ﬁ?gferably a recombinant
protein, preferably interferon gamma. 20 26. A method of producing a

1§ecombinetheesesirdipedfetdbinihtepfel dnvdushraemipiésemetheti tbmfaesig
aRERHIANG AU REERERAIA Cleime IR PPt ans ieehte it GRH Wihw A the

expression vector capable of expressing the recombinant protein, and
vegiRIsing expression of the recombinant protein in the cell.

19. A cell, preferably a Cricetulus griseus cell, which has been modified, preferably
genetically engineered, to up-regulate the expression of a polypeptide having a sequence
shown as SEQ ID NO: 1 or a polynucleotide having a sequence shown as SEQ ID NO: 5,

compared to a cell which has not been so modified.

20. A cell, preferably a Cricetulus griseus cell, which has been modified, preferably
genetically engineered, to down-regulate the expression of a polypeptide having a
sequence shown as SEQ ID NO: 2, SEQ ID NO: 3 or SEQ ID NO: 4 or a polynucleotide
having a sequence shown as SEQ ID NO: 6, SEQ ID NO: 7 or SEQ ID NO: 8, compared

to a cell which has not been so modified.

21. A cell line comprising a cell according to Claim 19 or 20, or a descendent thereof,

preferably a Cricetulus griseus cell line.
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111 27. A polypeptide comprising a cgFADD dominant negative
sequence having SEQ ID NO: 9, or a polynucleotide capable of encoding
such a polypeptide, preferably SEQ ID NO: 10, or a fragment,
homologue, variant or derivative thereof. 28. A polypeptide, preferably a
recombinant protein, more preferably int&rferon 5 gamma, producable by
a method according to Claim 25 or 26, which polypeptide has an

2ancreasetl UL 6PMEET pafertbaoslpe MiGdbHueaBR fonflesegndant
thwBisthds Detisansndifiesh 20 Aiaglypeptide according to Claim 28, in

which the sialylation is greater than 2.9 mol sialic acid / mol of produced
2300Iypgq%%gggreferabh/uabout 3.5 mol of sialic aaﬂ/ mol .10 ?(1; Eliodu%dor 20, or

nic non-lHuman animal comprising a cell accordin aimm
polypeptide: prising &

a descendant thereof, preferably Cricetulus griseus.

24, A method according to any of Claims 15 to 18, a cell according to Claim 12, 19 or
20, a cell line according to Claim 21, a cell culture according to Claim 22 or a transgenic

non-human animal according to Claim 21, in which

(1) cell viability of the cell is increased or enhanced, preferably in which apoptosis

of the cell is reduced;

(1) protein yield, preferably recombinant expressed protein yield, of the cell is

increased or enhanced; and/or

(111) glycosylation, preferably sialylation, of expressed protein by the cell is

increased or enhanced;

compared to a cell in which expression of the polypeptide is not so modulated.

25. Use of a method according to any of Claims 15 to 18, a cell according to Claim 19
or 20, a cell line according to Claim 21, a cell culture according to Claim 22 or a
transgenic non-human animal according to Claim 21, for the production of a protein,
preferably a heterologous protein, more preferably from an exogenously introduced

sequence, most preferably a recombinant protein, preferably interferon gamma.

26. A method of producing a recombinant protein, preferably interferon gamma, the
method comprising providing a cell according to Claim 19 or 20, transfecting the cell with
an expression vector capable of expressing the recombinant protein, and causing

expression of the recombinant protein in the cell.
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217. A polypeptide comprising a cgFADD dominant negative sequence having SEQ ID
NO: 9, or a polynucleotide capable of encoding such a polypeptide, preferably SEQ ID

NO: 10, or a fragment, homologue, variant or derivative thereof.

28. A polypeptide, preferably a recombinant protein, more preferably interferon
gamma, producable by a method according to Claim 25 or 26, which polypeptide has an
increased sialylation, compared to a polypeptide producable from a cell which is not so

modified.

29. A polypeptide according to Claim 28, in which the sialylation is greater than 2.9
mol sialic acid / mol of produced polypeptide, preferably about 3.5 mol of sialic acid / mol

of produced polypeptide.



