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muscle. P.-K. Lo & F.-F. Wang, Arch Biochem Biophys (2004) 425:221-32
reported that murine DDAS3 is transcribed or edited into a number of
different forms. Tugendreich et al., W02004/037200, disclosed the
measurement of genomic responses of rat liver cells to hydroxyurea,
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gene selected from the group consisting of 4833427G06 Rik (RIKEN cDNA); wherein an
increase in expression of at least 1.5-fold indicates that said test compound exhibits
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comprises a set of polynucleotides capable of specifically hybridizing to a
plurality of selected indicator genes. Another embodiment of the
disclosure is a microarray comprising a set of polynucleotides capable of
specifically hybridizing to a plurality ¢f selected indicator genes. Another
embodiment of the disclosure comprises a polypeptide having the
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otherwise. The term "test cell" refers to a cell such as a blast cell that is
capable of further differentiation, for example to a terminally differentiated
state such as a myotubule, adipocyte, erythrocyte, or the like. Test cells
are preferably derived from vertebrates such as, for example, zebra fish
(Danio rerio), chickens (Gallus gallus), mouse (Mus musculus), rat
(Ranus norvegicus), chimpanzees (Pan troglodytes), human (Homo
sapiens), and the like. "Test cells" include both primary cell samples and
established cell lines, whether recombinant or wild type. Exemplary test
cells include, without limitation, mouse C2C12 WO 2006/056340
PCT/EP2005/012209 -5 cells, rat L6E9 cells, pre-adipocytes, 3T3-LI cells,
osteoblasts, and the like. Test cells may be modified to express a
detectable label in addition to, or in lieu of, the indicator gene. For
example, the test cell maybe stably transfected with a construct
comprising the regulatory sequences derived from an indicator gene,
operably linked to a detectable label 5 gene such as luciferase, green
fluorescent protein (GFP), (3-galactosidase (f3Gal), horseradish
peroxidase (HRP), or the like. The term "test sample" refers to a
substance, mixture, or test condition with which the test cell can be
contacted or treated, for purposes of evaluating the genotoxicity thereof.
The method of the invention is useful for evaluating the genotoxic effect of
to substances other than pure compounds and solutions, and thus maybe
used to test, for example, radiation; environmental samples (for example
of polluted air, water, or soil); viruses or other microorganisms; proteins,
polynucleotides, polymers and other



macromolecules; and the like. The test cells may be "contacted" with
conditions such as radiation by exposing the cell to said conditions in a
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15 A "change in the level of reporter gene product" is shown by comparing
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Suitable reporter genes known in the art which confer this characteristic include those
that encode chloramphenicol acetyl transferase (CAT activity), B-galactosidase, luciferase,
alkaline phosphatase, human growth hormone, fluorescent proteins, such as green
fluorescent protein {GFP), and others. Indeed, any gene that encodes a protein or
enzyme that can readily be measured, for example, by an immunoassay such as an

enzyme-linked immunosorbent assay (ELISA) or by the enzymatic conversion ofa



hybridization reaction is performed under conditions of lower stringency,

wiohowagshw washes of increasing stringency. Reference to hylfidizatiefe 12200
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stringency relates to such washing conditéns. 20 As used herein, the

RINass. Mesde ey, [%E%@EWQHQ'@Q@SJ@J%@QI?W' 8@k the host cells

ermit target-DNA to bind a complementahy nugrelc acid that has about

e e
iftentibyeton thigitgrg@thBNdpontith greater trarh alsutrodadddentityitet allow selection

@{&?lts bNAiRe) @Heﬁsﬁﬁfi@% preierethe Breferablys mederalgly lengenbr other
conditions conditions’e aF!d’ ntto h rld atlog in 25 EOO/ forma}:rpdge penes
B DAL a@"%gﬁﬁfbﬁ%@tg@‘iﬁé YRR 518 ]fo owed by PWAShing

o 0i2x SERBIOBWISDSoafs B0 INTE SHIes e ;ﬁgﬁtgﬂmgbﬁ@yo or chanoe the
QMQ?QQ@B%&&E@J@E&@QOPW?% éﬂ%fldﬁﬁf@ ﬂﬂ%ﬁdfz@%{h@mb itosgls are
nucleic acid sequences t orm stable

v A R S e BTN et et Mﬁ% ?%%%%9
uﬁ@éﬁﬁ@ﬂétdﬂ@m}ﬁ@ﬁﬁ@méﬂ?fégﬂéﬁﬁ% Histtatr ek bility to grow
slringensyaangitionsean ke provitiedyforoakanoplér ipy; h&yhkldlzphmrmarkers by

20%;for amlde enpart 0 St 42t
8 owe 5371 ng f%%[r%o QEH %E(é}% %} Owi)?}o%;%%%%{?;? Th ((E)etﬁras oot

PO SHRIGEHE P RIS ALt B4 RANG MRATs s are selected
yhricization mm@%d(gtmanndéﬁﬁzd)en&mmm@nmheﬁﬁsm@@%ar as the
SHS Ao falowed by washing o bxS PRk 022Dt P ke art.

Denhart's solution and 35 SSPE (see, e.g., Sambrook et al., Molecular

Cloning, A Lab “grakorﬁl r]tﬁa o ?Idf rcl%r}eI gg@g;&ﬁpq{qgg%ﬁ,{]e@mmpmm

1989) are well NOWN 16 those of t as'are other suitab

mrmanéﬁv@awéﬁéewwg@oswsm@pt@weqﬂ&m%i%@9cw@%ﬁﬁmwﬂnd
"spaciicalindipding fhetveantne motiiesameensdmafiinitytof &t leaski@ed to the

Me% The ter an%*?s%%n% gantt: 8309 é@@tcmgpémugmtadem& change in
mally aligne

Fi) € sequences, when optl such as by the programs

ﬁrﬁEﬁFﬁﬂ&ﬁﬁglsaaBféﬂﬁeb’afﬁWé?gﬂi&ﬁgwa?éesﬁé%{?{f%‘s@”?g 4
sgquenplddentitys, preferabipatrtenast, BOMome0es, settendesideodtitil generally

Qg&wﬂ grablALIBAY ﬁff{’éam%@d%@asya@é Meke 18:4-698%ackground.

gﬁggg |den'%y;1 or hlg‘ﬁ‘?é[f) i &{rg% %?gﬁieb’ Jlf t'd% ; Jgﬁ;ggs% eosm93lmply by,

I'V8. Ive amino ac

stpstiistidirstibor sedusndesrctmparisen, maawﬁmgm@ﬁd@%&%&% cells to

refere peR SeathcR JayNRiHigstsequsneasd0 are compared. When
using a sequence comparison algorithm, test and reference sequences

are enfgred Info &l Ik 3”%%&9%99%&%&&%?%@%@63&?&&1@%@ romoter

necessary), and equence algorithm program parameters are desig
mer@fédaféaﬁ&ée%aﬁ]ﬁa%éﬁs ?@Eﬁfiﬂmﬂﬁﬁ {Ercshed &53%“ rarpn ot Reromoter
sentgnteddentiipfoicide tesicsesubner(o) polotivé tbetﬁéu@fm@é geae-

sequence, based on the designated program 15 parameters. Optimal

alignment efrsedpaasesfoptompariancahelyandacted: kaginpyhthequence of

%@@%‘R&f%a&o“@mﬁ &Y, Waleaan A SRR M KO8

omology alignment algorithm of Needle an&Wu
ROIYB s cototes) i 3pis, RASELIR o SRR RP MU B e fom otber

Liparas, dRenicaMail shadldr SeqikdSée (2I8R)n85:2did4 I’bymﬁrihlﬁéﬁm&a strand or
ir@%ﬁﬂ&ﬁ@éﬁ%&%ﬁ‘?§€q§é99£i§t1@ﬁ%%%’n RBESddk! 1hAslbys of the murine and/or

human DDA3 protein are polypeptides derived from other species having at least 60%
sequence identity with murine or human DDA3 protein (SEQ ID NO:2 or SEQ D NO:4,

respectively).

The term “4833427GO6RIk” refers to the polynucleotide having the sequence of
SEQ ID NO:5 (murine), SEQ ID NO:7 (human), SEQ ID NO:9 (rat), SEQ ID NO:11



20 and TFASTA in the Wisconsin Genetics Software Package, Genetics

w—RRRI8L§>roup, 575 Science Dr., Madison, Wis.), or by Visgahrpa00s/012209
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inspection. One example of an algorithm_that is suitable for determining

ercent sequence jdentify and sequence similarity is t ) :
RS N B ssee A R B SR 1 i)
SO N6 pefidrmingnBcA ST amalpss’ of SRBHAY AR e hpbt aagides (for
NatienatGentenion2i Biatashiolesy dosreatiofn édwemnahirmipaciaitnd have a
S04 Tupicaly, dIelaut, pragriam, arameleis AiBeeRd e .0etlorm e
SEYEATE comparison, al%ﬁough customized parameters can alsg be :
wealemenaMGLaEE SaHERFOSSIIHE Hih ST ?ﬁ%%ﬁf%‘%ﬁé’f %%f&t}ﬁ‘é‘e and/or
@Wﬁm@agm\@o@w,pamametp@nqp@deﬁ Heriant foenBIRB iHMBS having at
scoring, matrix (see Henj ' , i
1&@% ,g éefbls_pl_é 1%&81§§J %8&%1'5‘8%(81 hgﬁp.ﬁj 4\!3%%4@‘5’7@961%?( p% (SEQID

r purposes of classifying amino acids
NehemuiBRY RSN BiseRTREYE 8 Inonconservative, amino acids are
grouped as follows: Hydrophobic sidechains: norleucine, met, ala, val
leu, i|@hmwnza‘rswdiﬁphﬂtaism@tm§insu@%}zlgé@d,rtﬁ??mr@iél@iéé@ﬁaiﬂ%:
@ﬁfﬁpﬁgﬂigﬁﬁﬁif éﬁﬁ?ﬁ@ﬂ%&?a@@dﬁécﬁmmmﬁﬂmggbom. Stringency
In_orientation: gly, pro; and Aromatic si ins. Yhi ied by th £
a2 NIRRT (U ey hose
writhin sherratelBRs PRisnecstidagratibd BdBaRMOHS SEhERtaR ‘é’ﬁﬁ%{r{&ﬁa“ sons
amemheriofieablekthesk clipssesdenadnambents arcthble YWy when highly
2006/056340 P T/EP200R/01 2209 s The derfik ANRARK 1Q¥lting temperat
“eRRRUnoglobu e ga%%c%%%eﬁ%%%ﬂ%n ibglﬁ ies ang1 tliigdiir?g. .emperad':m
fragheé ks erarliststropodiy, dt agprbmes Blssf e A
froludhichdbeyavieneriterivesh fhnrspenificrsiontigics andfsigesiftagmertically, a
&Eﬂ%ﬁﬂ%ﬁ%jﬁé’é&og?@ﬂé’rm% e chalsifisbe ol ek fabndedcpellowed by
Y. Flagments are broduced. by, o eepmulgant BNAJSENNAYES 80 uch
S DRI AT ERRR YA atiS TSP R SR mMMUACGIoBUNS. The term
“aniithoglytadsodneludes one or more immunoglobulin chains that are
chemically conjugated to or expressed as fusion proteins with other -
proteins.ukhe Kersin,aht lp@dyéhéh&@dmd&ﬂgstﬁismﬁwmaz@dmé’_ afers to conditions
ispecific of, ilungH fibpdy| lifigiahhybud antbody.baving 60%
?yi\/l?)‘%cﬁﬁé?é%{ta eﬁ@/&%ﬂ@l%&%%%%ﬂﬁd Fvggl dj erzﬁnt biéﬂ(%}gzsitteﬁ; o thz arect
BispELTEHRIBBNEE M B HSRtTe P8 £ RS r%%& ods mdluding 8
fosion eftbylrtisiemhs oatiokingfitabi frag et (384 heigg eseontpdivipspgrred.
lﬁ%@ﬁ%m’nggw%r éfﬁ%@i‘é? {1 @9 {9:3 %gr%ﬁﬁméqmyzﬁérﬁl tohybridizaton in
Immupol. (19 148:1547-53. An "anii ity t I hi
RSB Ay BRE 1% tl@?érgg%o%gﬁﬁ%n% 45 Bifowed by washing
det@awiRSHE; Fel8rsSidSasits ¥n Rheartgen oo MR aRidrsrdiafion” refers to
reshaRoBEsl sRiapastanledarsied hoaftamdentigibuguaminalatidsm stable
%IB%O@C On?’.’#lﬁy aE?a%%lg%J 1).(et.6,l %Oasﬁ}%? tl?@@%ti@@@@é?&@ﬂ@@l at 65°C, 1t
topedtormed from contiguous amino ‘acids are typically retaged ,051 Hich
exposorbastanansdmbieh Vet RFeread Upnope SAotTRBIH IR - T8
folding are dypitialihlostrope 30dvihiin ntexitnplenbringidoheorsn/A% formamide,
egitppe typically, ingludssableast 3, anel mesecuglipivedbleastiigy 8-0.0x SSPE,
amino acids in a unique, spatial cqpformatlon. Mgtho%s on » o
and 0.1% SDS at 65°C. The phrase “low stringency hybridization” refers to conditions
equivalent to hybridization in 10% formamide, 5x Denhart’s solution, 6x SSPE, 0.2%
SDS at 42°C, followed by washing in 1xSSPE, 0.2% SDS, at 50°C. Denhart’s solution and
SSPE (see, e.g., Sambrook et al, Molecular Cloning, A Laboratory Manual, Cold Spring
Harbor Laboratory Press, 1989) are well known to those of skill in the art as are other

suitable hybridization buffers.



determining spatial conformation of epitopes include, for example, x-ray
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e.g., Epitope Mapping Protocols in Methags in Molecular Biology, Vol. 66,
Glenm k. Mards, & L1930k aannodies thal 2e.1R6adRiz6: ihe s8Ry of at least 107

epitope can be identified in a simple immunoassay showing the ability of
ne antibody to block the binding of another antibody to a target-antigen.
T-cells recognize continuous epltopes of about nine amino acids for CD§

cells Bhatsom SebpeHidiite RGNS ToraDhadne rounedraifs g trude
RileRe£ambe é@@ﬁiﬁl@%hgﬂ%ﬁtﬁh%%éﬁ&bme&s@@@ or BESTFIT using

c? @tﬁ%g?gsge} tsp tI’B;I‘ “fgﬁt' Bs &S Q%}gﬁgyng& ngg ine1 30t 80% or 90%

incorpdration prlme cellsin res onse to an Itope Burkee o

wEuDIS (égwy TR PRI léﬁfﬁéér{%?éa&ﬁ%@rféﬁﬂﬁﬁﬁ QESRSHS %f‘é%* 99%

dy@n@ho&ﬁenasg@y thggﬁ)sIetthle cdsel@ﬁpn]mép@s%ﬁx)e%@@@&ﬂtm)s artgh are not
919 §8%¥§H A HNBHEQOSRE RGN d ITIRHARAAR. ma&g\m@c@f

ucing an im nolo ical response against itself on admlnls,}l hqesg )& ences
eﬂmm%&mﬁ%ﬂweé%qesm&ﬁ&w TRPEIRISECIE e oot 5ed
dekjovapitecb féfhdo wsicgmpouraith a@whensadmllmsrémd ipscomfuisitisAce
é@é}ﬁe%@et@a%&'i}&usgﬂ%@%&}%p&@%&;&&%%&m&iﬂﬁmmtmfralebighwh@lmf
ministered,alone doe erate an immune respgn
G ML SR EA SR A A A TR e SR he sequence
mMm@n@%oﬁhﬂ:n@W@@b@%@@%ﬂ@@WﬂW%ém {log test
RhesyerEraritroent, retrudatiaadieabdied Dicelisdasignatiedylatiparof

ractonhacss, Conpailon beean e s RTINS DRSS, by

n wnic e muno |n under test inhibits speC| ic bindi

g
thedreakbosmeloany g BLEBhHHR A g i S RAT R AEUSAPH LD i Bl 2:482,by
ﬂwmm@u@bmgmgmmmm@mmmnmwenm pPHabBuikddpa) 48:443,

&%%%5?8&%9?"@8 ﬂé’e@é\hﬁ%‘i’seﬁa&% ireat, %M@ﬁ%ﬁé)ﬂ@@% (1988)

munoassay ndwich competlt SS
%29%%%@?@%%%@1’% NS é.rfl&ff §| @rﬁ’ (sjgé%e’sw FASTA,
Kirk BRAS faly thd mmmmmem@ﬁmnefg):kg@n&ph%@ Graeputer Group,

lapeled asspy, %@Q&Rﬂﬁw@ irestiaheles ﬁ?dyéwﬁ% assyAsekarenaandithm

Lane, s A Laboratory Manual," C rin Harbor Pres
é@‘g@ﬁugﬁﬁg éer&vg&?% tse uenéiéﬁf%p and sequelica il arxty is the
beﬂmmw@mm@fs@wbym@h@m phdeldifisk M. amﬁ%m Software
Gh éi@@rﬁﬁﬁé BYKOIDgNAF08Q) 4i61:b46-R)itanchainggh tabBledoRIACenter for

g\é‘otec%no 0t erlI tfal %Can Vg%\]ﬂgll;?rhe n%1n(1 99 %%\ﬂ ﬁng— 'C@éﬂuﬁ%gram

1
assay involves the use d antlge surface or,

é@ﬁsfbéf&ﬂh?g%ﬂﬁértﬁ?@}ffﬂﬁés@%‘ﬁ%%é}féﬂﬁé%%ﬁl}h% eomgesd
|9£k@heﬁtée§%enﬂ®olﬁﬂmﬂmglobmdmmﬁom pe@ﬂmcmhtbﬁ@h%’ﬁibmﬂzbws as -

g%%gnr?%:% v the lt‘rknﬂjtm%yflg% Q&}}é@&&%ﬁ 'ﬂ)sﬁ@%@ﬂ@@gﬂ@@@cormg
ﬁééfémﬁeéiea’%@ %ﬁﬁ%ﬁa é’ﬁﬂ % eﬁéﬁ gls%%}o?gégr@%e ing

antibodies) include antibodies blndlng to the same epitope as the

referefiee RORED O HHEHORES BN TTHG TS AROR AT EPR EPIRIPE ©F
sufficiantyvprximalito thelepioperbetasbildha: Hﬁefmﬁmbmm:ims

SI'E%E‘ %uhclgl%l;an & O% Yl 1?&"%'@/&'(\(@% cﬂ'o?ﬂmg ?M}gcﬁﬁyﬁlgogﬁé ISePraseAlidic side
in excess, | w 1 inRibit 'specific binding of a teference

chains: asp, glu; Basw side chains: asn, gIn, his, lys, arg; Residues influencing chain
orientation: gly, pro; and Aromatic side chains: trp, tyr, phe. Conservative substitutions
involve substitutions between amino acids in the same class. Non-conservative
substitutions constitute exchanging a member of one of these classes for a member of

another.



antibody to a common antigen by at least 50 or 75%. "Treating" or
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causing the clinical symptoms of the disedse not to develop in a mammal
that MY &%new&% oF rzf%ﬁﬁ@g@mrm@ @@%&%ﬁx@!&&@ﬁﬁmwﬂbo&es and

eriepce or dis fthe disease inhibjtin ase,
%‘513553%68?5 gﬁﬁ%‘?ﬁgﬂ%’ Cnif ?f fof)%%e(%)se%ls%or ita cllnlca yfrom
btﬁmswore(éwené\fmgsm@%néém@gute aRANsigR] SegEIbipeiiag separate
g@@@%ﬁ&wtﬁg}lmahﬁymtw E%&b%, thivapedtical affestive: ampeodiited by

means ihe ApionnL ol compoupdihan ep AAIIOBIELethin.A LRaHIEe

]fOI’ rea ng a disease, | sufﬂmeﬁlt to erfect SUC treatment

dryeasegiphulinscFasdetmalip abediasasing GW%SN%%TﬁéHH?HQ‘B%Hhé‘h“
@Emflﬁldaﬂ&lehdtﬁ&ase amju@@d\ze ritty cancktivedl agdusimightotetos, efthhether

{Rs?l’[tge @%‘t% » M&dmétﬂfesmﬁg@a@cm%swr%sth@&%%m%r

tha arget elnterac ons include, but argyrgﬁt limited t gronl

Pﬁﬁ&é‘ﬁ%@l aRibeRY likan s HistHeu et & BB A Totent Deavylight |
BGTH pRROATGI220 e ddt WOptiop sitenBisptichakyitinatinsdabemoduced by a

S4Rs &%9&@9{@@& ﬁmcg{ o@mymﬁtﬁﬁeeomﬁmg mmagaﬁ@ms See, e.g.,

and that the description | stan

CRBETHEHES P& Em ﬁ’ﬁ éﬂ ﬁi}gé](%(?egs Aot Dls%séeéhelysfafie" J
mrwansadr(yméasé,wéﬁcﬁﬁoﬂ,nswnpg@m,xﬁapmméﬁyéu«gw}emmméﬁﬁgedﬁcaﬂy
mammals and non-mammals. Mammals means any member of the

mammalia class including, but not limited to, humans; non-human

Primalgs. SHan 4 Jy@*%%“%%?gép%&'aﬁﬁﬁﬁ%%%@emwK%xégﬁ%ﬁntﬁg@ﬂ to

animals SUC as ‘cattle, horses, " sh eep, goats, Swin
Fat§

3Pl SURIVEL FSBLIESPABE A7l ColePABBTRS A A B A s vons
radentacklsal asatsigica:s andguinea jpigs panciithe tikda By aldpleelof ptein

IR Ee BB HDIER - o bemin o

snot enote a artlc ara 0 SeX. 5}) term
a

‘transgen
RGP R DRD U RV TERErE S BrOEAre KA g st on
dysfunetionithekpasssion wherirgee QEﬁ@PGrf@élﬁ@%y srhidangtdsastesgrhmore
Qfsﬁa t?crlll&‘@@k'ﬁ Q%rﬁiﬁl@ﬁ‘cﬂ%% M@ﬁ@ﬁe-ﬁbﬁtiﬂv@fﬁf@mﬁﬁﬁﬁmwe@hods of

g%t%%ﬁ%%ﬁf C%I%%?I%ta %I)l%lt %t ES (11%# 1de, kﬂr EX ?ee xt% ig Lﬁallography

are capa erentiation. e test are

cmxaccb@wnmaiemcéwwﬁatsrrfé%%pﬁée SribhiIRBUBRESATBP R HBHRIGCO!s in
quumsci%qxﬁufﬁmaﬂbfqm@ggesmompewnﬁ o1 Mdstsarbpld 1096 eradtbwities that

he test csll eEh&éeg%z%%” 'éant%%%&ﬁ%@kﬁ%iﬁﬁsﬁ&mmmmmhe ability

in-expression level e or more indicator ge es is determined. A

sefiemersbeduiadlnek SerdinstingPhRmer S bebcaPaE i ten- T-cells
o&pa@h&etommhmwlﬁp:@manﬁmmammmmw imtrlofor CD8 cells or about 13-15
oAl Aifsreniated far %&u@ﬁ@am@abg?r; CORRRISR BeCRlh liRQdtisgaed by in vitro

S o S Spiant: ge%dexgggnltlziiaeroh era ?grta Caes”de%arllfnt%?ned by *H- thymidine

assays that measure antigen-
incorporation by primed T cells in response to an epitope (Burke et al,, . Inf. Dis. {1994)
170:1110-19), by antigen-dependent killing (cytotoxic T lymphocyte assay, Tigges et al., J.

Immunol. (1996) 156:3901-10) or by cytokine secretion.

An “immunogenic agent” or “immunogen” is capable of inducing an
immunological response against itself on administration to a mammal, optionally in
conjunction with an adjuvant. The term “adjuvant” refers to a compound that when
administered in conjunction with an antigen augments the immune response to the
antigen, but when administered alone does not generate an immune 1esponse to the

antigen. Adjuvants can augment an immune response by several mechanisms including



present as a part of the population of cells in a sample or isolate.
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the test compounds to an anlmal partlcuI%Iy a transgenlc animal.

eferably, a permanent ce Ilne s 2 S e pIo er}i 30T
@EP@%‘P 8ﬁ685‘r‘ftt5‘eem0§fl‘ﬁ% HPRE r% 21r]fler COREtRuCE c?re
meampledoy replacing the structural DDA3 gene or the coding region of
4833427GO06Rik with a reporter gene, e.g., by homologous
recomhjﬂq;tia@imidﬁrhktyxﬁma&fﬁﬁ’mm@eme delrwithed toonstusey hawhiplathe immuno-

Ieqior.gqne tE?t?&k}}'ﬁ*&'&X eQign 88&@%‘%# inked, [0 & LeRMLIRY, 96 r:lQ:()lQﬁ‘l%n antigen.

ayu ize anyo e genes ljst ble 2, rcombgnatlons ere d se direct
NHaGEHAI PN O S0R05E S P ESIBOR TH208 YA SHERIAy U i phase di
paneliefdwadisimeremdifargr(Ries), selld, piherdieatt mesdceﬂt@m@meee@um assay

FEP Ry L CONRIUCFSIPBRS eI | %Qgiﬂkaé%y TRLIS9) OB 088BPI242-53); solid

indicator genes, Where constr V|des

i Gl o LA G k) AL ST R0
phmectnkeqtédmietéw@el|spicermagwcbmrﬁm¥s@1§41@ sfoasan 65e
@99@“%%&9@@ we%e@wﬂpmewh@bms;ﬁe@@fmmnmm(wmweohd phase

S r% Elggﬂgzrlu%quogé czgsee xacertlg 'O chFmr(n %dla(%%tw% ):7-15); solid
Bigl(h e se ence e cell may contain mult orter

bmstriicest rictitherichnd 1A faheres ek dnelean B erE hangirec

gifferenttypes afitesheell dfal. exanle, Imynblakta 804 Wsigaklastypically, such an

ST R TR0 d&%%ﬂﬁéﬁ%é%ﬁtbcg&ca% (5.05cIUHSE BLIUBENAD cither

he articu ar |n IC&tOI’ enes to be assaye referabp

lbicaon R SASSIGR T GGSHINY: HEC 1y R ERF R PR
Eesppstite mtposive ilngenotedity derapoimidg te comlitivns |z Yiewmdito the

NS §8%§§0txocgﬁmﬂQHQ9?&9@1&9@'%%3@%&%@6%@9t%%ﬂ@@e test
"strong response can be either upéﬁlggla jon.qr do g gculatlogl,t 15 and

EBHERZIOPAA BRSSP R SO AiSETTs CHEHESRELIET Varaioh in signalin
thenapsencentibadjendtokicicontmdics birbnditiothesamaspieririissfeference
thtJZi@o 5%'8%@@%% he %3@@ 6%&@@@9{3@ mméatgfcgeﬂﬁstz the
used compri i e com S whe
I’F\%&%@ QPR céeg Ieélé‘,ﬁ racné 20 ors gc rov‘? Y e§8do A %lﬁgfﬁr hen a
c;@mm@unasm!mﬂmn@nsesmmreeeﬁ@rmw&e@é?ugﬁeee&ﬁmésémg 'ofa reference

eviIEReNialo st es(ienaxammpest3ovaterses. soil sample suspected of
containing genotoxic agents), and the like. In the case of pure

Comp%@%ﬁgc&aﬁgﬂﬁﬁéﬁm B@qg&é@xﬂ@ﬂﬁgs(grﬁe%ﬁfﬁ@@% disease, i.e.,

prepares_ a series of dilutions ally limited e lowest

ORI T STV HE ORGSR bR Re 88%5?\%3%0% A Saal that may be
copesadrationilediyriosbé togdiutl sk thiet 25¢h BRIl A RSHCaRt A PRIt Symptoms
tB?tﬁ@'?ﬁ@%%C@$1H%WQiﬁg%§% @sagdose, WH@RﬁSghi@f hecanonigthtodeeclopment of the

n the case of unknown sample

T T e T R
f&mawﬁe@ﬂkﬁh@kﬁﬁnﬁgf%y of any included genotoxic agent. In the

case of environmental samples, one may instead first establish a baseline
"acceptabtbtieveljianty stfativeamplos”an thas diator to 8ol deterppipiend that, when

whietherREROLIHe SAMmPIe P Hains dassiihanr e uasepiad Efdavridftreatment for
the disease. The “therapeutically effective amount” will vary depending on the
compound, the disease and its severity and the age, weight, etc., of the mammal to be

treated.

“Modulator” means a molecule that interacts with a target. The interactions

include, but are not limited to, agonist, antagonist, and the like, as defined herein.



genotoxic agents. Environmental samples may optionally be sterilized

wornasdadesiing, to avoid possible effects from viruses, bacteriggand o gii12209
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that may be present in the sample. The sélected cells are contacted with

COW@HJ%%Q&%W%%M% %%mﬁé@iﬁ@ﬁ%ﬁa H@atﬁﬁ&é&ﬂb@ﬁ@v@%@r

of the mitotic cycle, and incubated for er| 5 time su entt h
SHTOAA T BP U St oaHA AROFHE RS DU FH a Bagges where
ldastabout Blmscmmefeﬂrakﬂgﬁmdeaswém goanimites, still

more preferably at least about 1 hour, still more preferably at least about

4 hourgy bR dReubatien-imeywildAle) 200HRGE 34ARGH/EP20064022209

-13 preferably be less than about 48 hours, more preferably less than

about 3@%‘?&&8 195t REsisraRlYRPOM 14a1 ARQUNRANAWISHAREY any member of
vg}gubatlon grhﬁ%g%% %rggst(%roﬁimoleds th ceIIs are o tlonqgny al{na‘t&s such as

INng compound en expose 16 conditions

thatrwyowicindude the @Bﬁs35C}tmdﬁﬁﬁe¢)em?&tés(tﬁé‘%é%rﬁ%§3ﬁ6?l?ﬁéfﬁ3?= horses,
aest, @mgfadhg)sﬁﬁ{léaﬂ%ﬂéﬁﬁ&%ﬂﬁﬁ) shbie 4petbbilsfaloggluathgats; laboratory

differentiation,will g | th |
) TAUES SO S By AU DR P e B rlsof

semnmafhmdéngcaiéepéﬁh@ﬁea% A HidE doraBdikef thiygterm “subject”
sadfisignt denaedatentalile ahangexin the indicator gene expression levels
to occur. In general, this to differentiation time will be at least about 5

mi”Uteﬁh@{Q‘(S{ a@%?ﬁe‘ﬁ@%ﬂﬁ@ SN &Iﬂhmm@f@@f@fﬁb%@heemd animal
ast about.1 hour, still moregﬁefferabl at least about 4 hours.
|

R CAT B PGEVATAIY) B Tk S HSSF A Mo rpgession of
pheferaloigolesgetitan about 36 hours, most preferably about 12 to about 24
hours. After exposure to differentiating conditions, the expression level of
one or more 15 indicator genes is determined. The expression level may
be detected by directly measuring the indicator gene mRNA transcribed
(for example, usiag,BRT-PCR or other quantitative or semi-quantitative
PCR or target amplification methods), by measuring the protein product,

by meaﬁ{m”%% &%%%@J%%E%?&FS&&H%@%%&H QI 1élﬂlf.%mpound In

indicator gene promoter, or by using other, in the art.
e SERPRESKASLELt 31 RFOUIRIIHGN MIEFHEE87 Pﬁ@ﬁg%éﬁﬁﬁ%%ﬂiﬁest cells
hereirohis cafdrerce tdheqmptein dorothstiampidoent dzsiratdbipaapeiéed of time

MERQHS KWL '{éstﬂl%e{ otngiuglingsdireciiv @gAsHIng HEREQIRINAY The test cell is
blndlng to %gfl e an body(%aé}er either.in vivo or in V|tr tiranslatlon of

eﬁ%tﬁ’t&@iﬂ ﬁ%lgﬁg AR rneZsSS}m% %IC el of ¢ ty oL nore indicator

ag’an&yloﬁatémdorotem combining the indicator gene product with a
detectable label 25 (for example luciferin, green fluorescent protein,
hOrSGradi;‘&hﬂﬂéQXidaaEis&hdtth&Ht@) Iragehthel jitke. téheslb used will be capable of

p?@fﬁ%‘ 9@9@& ?oﬂ%eml@%@%mﬁ BEME0EeHRBRINE M m, and may
enera e su sets of the seq ces and ple ég%\}ﬂ? ejék;‘ortgtlg ﬂ:canbe
aﬁ%ﬁé’&f% et Histhg P a@tfbfn%P &1@4“ Ge

speetesteb eqibsmﬁﬁioyegpmwm deflails DsBORNYTCePstia At wrsetivehd the cellular
forpe-of amplif ertiauemplayed LExemakany, RCR%IE6 RS R animal,
:ﬁég%@glfg%ﬁ%gé%?g Qm?n%@lj tN rqaily,aper anento ce%Phrles clh 82%%2 15

employed.

The suitable cell can be modified by incorporating a reporter construct, for example
by replacing the structural DDA3 gene or the coding region of 4833427G06Rik with a
reporter gene, e.g., by homologous recombination, or by transforming the cell with a
construct having an indicator gene regulatory region operably linked to a reporter gene.

One may utilize any of the genes listed in Table 2, or combinations thereof. Additionally,
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The change in expression level is typically determined by comparison to a

wEalRkgxpression level, which may be either a historically egtaphshessoi2200

average value, or 35 preferably the expregsion level of a test cell not

; ; d th d l rises a
et Wiha aenaias someoun{e g paled wiehiple Al

eot er test cells. In genera

RS CB HEEFEEROTH X SRS B MAISr by & PO BF 1% B}OQ?éﬁi%?mf genes.
Wieler diy AV 1200MOT6340 RGELR 2006/0422 Db el 1vh ehfartneasf uorgscent

I e f esthatdbatest
O e e e

"Pro8 @&?W@Y@ Fﬁ’t%FﬁRl?Sﬂé‘i{PﬁFf‘omﬁ"t%P ﬁlgéﬂ\‘?ﬁe Wil dition ot construct
Were démensiratesthattheyravidimeotvatinpedciadied (6. gogulttiBisrdynucleotide

s@lﬁ%ﬁ(gg aﬂ(}mceﬁhﬁa?r Md?ﬁﬁmiﬂ% ﬁﬁ@rfgpé@%%ﬁ&@oiﬁ Qiﬁ@é}t@lﬁl tganel of test
expression vectors con as well as, hpst ce

Fﬂ% f8a4 %%ﬁ?&ﬁ‘i%&%?&a 3&%&%‘% VBEiSTS E%rﬁ%%ﬁge wﬁ?@%@é@%m and

assenblesprepaddahtepoifisalstitied Hofragificisns speries i§ &rﬁi@ﬁ%ﬁéﬁb‘é‘a{mﬂ

Qyighe DNA. A method for producing polypeptides comprises io culturing
host cells transformed with a recombinant expression vector encoding the

Polypeplife: ey sondians batpromale cpiesRiR el Q&&%Rﬁpﬂ%asm of
then recovering th ressed polypeptides from the culfure. TQe Skl||
‘éﬁiéé??%ﬁl"i‘g’cdﬁmgée ﬁéﬁ%‘rﬁ’eﬂfsﬁs BGFEORS PURRAG e RS
@W&Eemdhm@m@oﬂmgetommmwﬁéesqwewéwm%ews that are
ﬁ&%%x@qﬂﬁh%w ti‘ E’e@itiieelélmemiy&e@ﬁthwaﬂmm regulatmn,

solible form that i from the Il Any suitable expre:
SRR SO THETEHAR AL LN By e 1t
ﬁnﬁweqoﬂﬂemmm@nmpem PR ERIBHOBERbRY IfeKeRRTE S taths “Dackground

Hanscipipnabantensatiopahegidriony dgenelaokide sequsatisAsuctias
nggg ived,from a mammalian, microbial, viral, or insect gene.
xamples of regulatory sequences include transcriptional promoters,

operators, or 20 enhancers, a ribosomal binding site, an
oProb PG SHEEELE A AP ALV HOR RS ARG ey be provided
m.menmpiaemmrmotutmumamageemebﬁedrérme@amylﬁﬁﬁéalme%ﬁﬂtal
3%;%&&%9%&3@%{%'%@%9 @tsk?%}t)@cﬂaﬁd &tm&agaﬁuemo@mgems)
ucleotdae sequence IS opera 0.a
e s T e
Seeﬁﬁeeﬁﬂe PAsparigin sEEesTofaplicaion grae el trb e e reiRagenigation at
theideskedrhasheplis Anea-selacienogensabycatichitratibthmentsigeatal) and the

'%%Q?f'ed are aenerally ing gﬁ& @%%%mﬂb&lmeéeeer\ae&&% WBich is high

iton ase uence encoding an appropriate S|gna tﬁr'[l e n veo

ﬁ@@%éhb@o%sce%ﬂ 08 thesAss efealﬁﬁ?avafafeg%ﬁ%& Efﬁ‘aﬁe I§ prepare a series
sfdulenemicnahsigrak SQpehtidelsesteiorileadef) ma%ﬁbeﬁﬁmﬁedq ri¢tarnene the
?o@%cgp&gﬂ Iﬁ&tlig@eg HS{E)%?C%]C the ﬁvﬁm'%%mmﬁn@ﬂﬁl@amﬂiﬁﬂﬁne may

anscribed anslateq, into a fusign roteln C
R EfGhIHe %Bmhaﬁﬁ?%‘ﬁeﬁﬁ?ﬁ"i F RO EBAAF IR the MR R etion t
cellsrpromotesiextraceiulbs seoptioprofitidl golfsepiide amsetahjalevel of

f%%%@&d% sgleavethirem e RoyReplidaupap seesalior atabhagpiisieto testing, to
rom Jh

avol sseb e effects from viruses, bacteria, and fungi that may be present in the sample.

The selected cells are contacted with compounds or samples while being
maintained in the resting phase (GO) of the mitotic cycle, and incubated for a period of
time sufficient to permit any interaction to occur. In general, this incubation time will be
at least about 5 minutes, more preferably at least about 20 minutes, still more preferably

at least about 1 hour, still more preferably at least about 4 hours. The incubation time will
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wisiglReRiide is cleaved may differ from that predicted by coppRsetoos 12200
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program, and may vary according to such factors as the type of host cells

%’g@%‘&g@gb'@ls@é%%%&ﬂ &%‘HHHQ NAREYYQ ROAHORE3MAL about 36 hours, most

/012209 155)0 ypeptlde A protein preparation may include
BRRIIORE Trtolil et afeaYing different N-terminal amino acids,

resulting from cleavage of the signal peptide at more than one site.

SuitabiBendne wedfiolo MetkplseIsrRERPER PeiTERE snd1a el lp sk apidpeally washed to

y&ﬁé&@ﬁx@h@h%ﬁ&g(@éﬁqi&ﬁallﬂlé\ﬂmnedtam@bmﬁa@h@eﬂsmexgémedaﬁy the cells
red for u ost cells, r X

V%%{g e tﬁegarr%e¥laf Iﬁ,l r:]'prp P 11951? &x':%"ﬂélgt%‘%@tﬁ 2%(?8 Qntiate). The

S or us east and mammalia lujar

m@a@md%wémﬁwé i SeRerely deRgnadeRHIRGEEHTE cos
Lahrsatary Mapsiahl(Eiseties MNéingroik; 1085 wBefkftos treftrstatiche form of

défx%% coulgl ﬁle? D6 KRV RIOALES RUMRERULESHSIDE BN for

erived from DNA ons%%cts 1o disclosed herein.,Prokaryotes mclud

grRAHdE SHEREs LY A SR SRS AR G X " PERAT B g
Ehff&a:nsfmmaﬁm il florsexbmple 1B nooH, Baditiadzustitizst about 20 minutes,

13 Ly U e 3B AT h@é&%%ﬂﬁm@&%&wm&p bR gemssat 4 hours. The
Ps udo nas, tom IS n% S;EI% OCOZ&JI% In ap| r{g)rléa? eragllo%gs than
ééf?e’é‘i?éﬁté%”é“@& ﬁ%rlf)ﬁe%gﬁ & MHY Sncitide an Netérmin
n’mmmheualdmtmrfé@hb@t@@éﬁrééémﬁb@ﬂm leesmbinant polypeptide
in the prokaryotic host cell. The N-terminal Met maybe cleaved from the

expresgag Eﬁpﬁmb&namhﬁﬂi@ﬂmmi@c@(hfmiﬂhweqtmsﬁm h’selinf one Or more
Fi)zri(?lx(t:%r ol mai‘:s el genay e S6:PREPHBP TR RhSROMRIU 1rectiy measuring

selecta nes. A phenatypic selectable m els

A LR R e LN —

erﬂmﬁ&qapﬁe&aw&lﬁﬁtmﬁhmgatequpbfmeh@@athpﬂg bfvusetsiiring the protein
mmerCIa” s %aW%i&%gglgﬂaﬁﬁ%%egg&@@rVﬂﬁ@%@&@@@ﬂgﬁ&mcamr

i Ay et e e R S o R

rBsistandd/en a3 b}@ﬁ%é(ﬁmp@ﬁmfaﬁ%dfbﬁﬁ@@rhﬁyﬁf@fﬁ*ﬁsﬁﬁn@d’tm
Jﬁhﬁf‘xﬁ fﬁﬁﬂ@é@t@éﬁ@i@ﬁ%ﬁ@é@@ﬁ addA Sesmencs drednsartbdlintpdirectly

S%Fiﬁ%gﬁeggg%% e Rmnie i RAIRNSAPCIRL LIS 196 oc in vitro

& t
ampe harmacra |ne hemicals saa Sweden) and

ﬁ@g%;m%ﬁ@oﬁ@smwﬁﬁ PygiEinys ,E{)ea}ﬁﬁ)?ﬁ bttse(?rgé'atféﬁcaé:éwlty or the
W@Vdﬁﬁ%ﬁpﬂ@@ﬁn&mhMmmwmhmgﬁeﬂpmmh véetoreble label

Iud p HENRNEHBLthe like
T, D K e e fke),

X
Sbf%ﬂ(ﬁyptophan (trp) promoter system (Goeddel et al., Nuc Acids
Res. (1980) 8:4057; and EP036776) and tac promoter (ManlatlsI
"Molectbere ek atidss iy s aireesidisshapchzbapployed will generally

Lgbarsione Pk dfd) (dnpadiepaiense il fsokalyelie stosthedSequence Listing.
efgg%%?l%q SYStem ueﬂ@@ﬁ?&?&%@n@% %9 Qt(%fc%ﬁge"i’nﬁg)%ﬁsand the details of

thermolabile repressor sequence. Plasmid 35 vectors gvailable from the

PR FRBHIP O CARNE BTSRRIV GRS, defihlobs ssaces for K-
XNRIRpadie mithlowtd iptastitid, FSIBQBD INESILRINER B 06l 20afiE OB O:22, and

SEQ ID NG:23.

The change in expression level is typically determined by comparison to a control
expression level, which may be either a historically established average value, or
preferably the expression level of a test cell not treated with a genotoxic compound {e.g.,
treated with vehicle alone) but otherwise treated identically with the other test cells. In

general, an increase or decrease in expression level by a factor of 1.5 or greater, preferably
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may be expressed in yeast host cells, prefarably from the

SACEDAPEYCE S AEANS ik oh R RIBH SIAR) 1 IS 9 GRRLA DhRATh:BURRest

ichia or Kltiyveromyces, may also be employed. Yeast vectors will
%?féﬂ%ﬁﬁ’téﬁ%‘%%g@?ﬁ%?ﬂf%hcatlon sequence from a 2 yeast plasmid, an
autonomously replicating sequence 5 (ARS), a promoter region,

sequaheasforBoliadenpRiicm St eEsRIdRahwErHRBhPIERATHHGROWN to

R @rﬁ@i@&ﬁ@%ﬁ‘rﬁﬂ%&xﬁ@ﬁ&e&tﬁtﬁbtﬁmﬁmmgtﬁﬁﬁﬁﬂpemewmeﬂeasteﬂ cycle
vec [s nc others promoters for metallothionein,

'ff%hatm ?cera nase (Hitzeman et al., J. Biol. Chem. (1980)

255:2073) or other glycolytic enz Hess et al. Adv ectors
(19681 f&@*ﬂahwmm%? Xéﬁr%‘%ﬂ{ ﬁ?“ﬁ’g’fé‘) f]f’ﬁ‘é‘eoa)n egéﬁn%%“jfﬁq" to
ennlzsénglyberais etide Bophodpivateidits hotrseastinpripriniseirpression
W&b\{@t&)fkp@sﬁﬁ Wﬁqmﬁ}f&&ma@fw 9&@5&1@&& gllopeptdshosphatents of the

isomerase, 3- nuyate kina

HSLAPHDERH 58‘%5 %grlgss?éﬁ&pfgosp se |"sl(c)lnb %Ee tides comprises

gldtokigyest OfteirsuifabedaEidna %ﬁﬁ@l@%@ﬁ@fé@f@?%mfgﬁmnc the
Qfﬁd@rﬂaaa;daﬁ@ﬂmqﬁedﬂa&z@mmsﬁﬁmm&sﬁowmé@ then

SYRFESSIN,
It t th desct il recognize
e e B AR AT D nfggfk RlBE il recog

u
choBav0cF S e I BB SR RO DR YRe AEPE, gy o such
lrecteensttteteg oyfinsartidl BiAcseduarceb dtom @Bﬁﬁwm@iem@ﬁbmne-

and rerlicationui. . £ IANR 808 R0 gD &f daplicaianidpiodhgession

above described yeast vectors. The yeast a-factor leader se yenc
43158 YA G SEELG o ST TG 90T D URhe PR Bepids o fragment

leaderisequenceisofténlinkettadsbisthiedratserropelar géqs}éﬁ@éabmulatory
tHSg?éB%ﬁHE 19|§Q§e§§g§@?§;§m%@§eﬁgd ﬁ%-ﬂaar;ltﬂtﬁ}na@@ﬂi . @283p30:|3d, or insect
an tter a ro atl Aca Cl a

P R e R R i e S éé%%d“?‘” tors, o
fmﬁmye«asxzmastBHrbmh@wm@éhﬁﬁbégoﬁﬁt@mq%ﬁﬂfé%mA%&‘éP%‘é fgontrol
%@@rlwftﬁﬂmﬁﬁfslﬁ@neﬂﬁliﬁ@mﬁaﬂIﬂefxﬁ@;ﬁﬁmﬁﬁéiﬂﬂimlmmmSﬁe

This facjlitate,fusign of t ouence.
bk rg fked Wher (12 R et 5? %née%%%@ﬁ&l@n ?é[é‘t‘ég{r@h&eﬁ@m sequ

own to those L&éﬂ the art. On?t11
<Tiews, proteastty @@%@& B RARTOA RARD Wb%kﬁfif SEpayEpceitte
(%9(71%))?65 4926189 &qlibecd tinmesletaltprotoipi seletsc BN Prpequence. An origin
r%@l@%gﬁsdﬂ@cﬁﬁﬁ&t% [ auats r@ﬂ?ﬁ'ﬁ@!ﬂﬁhﬁe %ﬁk@f‘éﬁ’ﬁdﬁ%@lﬂnﬁnd a sefection

consists of 0.67% yeast nitroge Ilt}e 0.5% casamino aadshéé[ g
%ﬁ&@%&%?%&éﬁﬁﬁ@%'ﬁ@%@ﬁﬂf IR (o VAR G, eby
vegiorsicontaiiing an ADH2 promoter sequence may be grown for

inducing expression in a "rich" medium. An example of a rich medium is

one copsigiingoaf 1% yeaskextedinP peptopesani;ifhmpidséative or
ggﬁ'efentegcw& 80, /@At%%?m%@gsﬁgmé@awrﬁ@ﬂ%&ﬂ@ﬁl% a signal

romoter oc urs when 35 lucose‘;ﬁ& Fr%aust d from th

nisgidn (Aensinrisrisr) reachhbseddn EaMFL sl ¢ egience of the

emnmplayed to exandssDiéadmibitialt m%ebﬁdw@ﬁm[&ﬁfu@%@é@ﬁé%@ a fusion
P@Q&?H%BIH hete gqmgﬁpﬁgfﬁ RS WE2006/pRBSMA! is functional in the intended
ho-g‘é%g) s%?o{g%tzes extracellular secretion of the polypeptide. The signal peptide is

cleaved from the polypeptide upon secretion of polypeptide from the cell.

The skilled artisan will also recognize that the position(s) at which the signal
peptide is cleaved may differ from that predicted by computer program, and may vary

according to such factors as the type of host cells employed in expressing a recombinant



-17 in insect cells are reviewed by Luckow and Summers, Bio/Technology
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employed. Examples of suitable mammalidn host cell lines include the

p%g? &egwqaﬁ?i@q%ﬁ%&ﬁ{%&%ml@&]af(ﬁi&é[ﬁ&ﬂ(ﬁ&@&es having
It ( 981%{&&?@ cells, C127 cells,.3T3 cells %A‘gg&gc é%:%ﬂ%f At more
bifsreddh ARS8 SRS Ies a o
tbelt mesjtand the CV1/EBNA cell line derived from the African green
monkey kidney cell line CV1 (ATCC CCL 70) as described by McMahan
et al. S(ﬁMﬁ@hbs(J;QEslﬁolQ@ﬂ%)oﬁs@mwpepﬁﬂahwsdopmﬂrm@mgymt or
RRA AR mammalen ARG BEBR.desained dKRUIMAR frtod KSHTS: as host
gale M

a lan eII ulture”, 1990, pp. 15-69). ;%}gltl nallpg?toc east, and
@ﬁﬁ@éﬁfﬁﬁf&tﬁ&%ﬁ&ﬂ@%ﬁﬁéﬁ %ﬁ%‘ﬁ fr Lﬁﬁo‘?’é ngal, ¥
reagentit@ibdh/BRh)sor drl@déecbézminé}ﬁwsrhpld, isdtyahrebsari He ‘Cfsbtljﬂﬁég Vectors:

K%Qﬁﬁ%t@ﬁa@%ﬁs@@é&* AREecyatl Aned ILIUSA (A98akion systems could
84:7413-1

addition, electro or tion .ca u edt frans
HRAIRRH ?5 §%§fﬁ 2 eﬁr%%léﬁl?{r%? ffuch as th osfgﬁktlA constructs
Sarhiseddiestinl. ("Molecular Clonlng A Laboratory Manual", 2d ed. Vol.
1-31 Cold 15 Spring Harbor Laboratory-Press, 1989). Selection of stable
transmrmaﬂiéteﬁmﬂadagr&mmegmsmgrrgmim@ssknwmgnmeiarﬁtéwéﬁﬁas

forg n]éjg% r%%a@@&letigng%%%@l%nqﬁ@&dgefb’f%ﬁtlélﬁ W@Eﬁnﬂﬂmbttlzs,
g 487°511, describes several selection. E%ée%es suc

T e e e R R SR TBE RS ASGhs hrgadomonas,
BirtpR selestiondstagiylcttarstrdinapxeBaryovibictsis dbficidnt s DHER

gl fﬁt]é% and20, Ghasin Lrachal AcAd SEidASA (1980) 17 HaRE:20Aession of the
a

expressing ﬂ;ﬂse e DHFR cDNA canb ced into str
OB YN SHIP I IR E SREATAHOE Bl asmlceiH coﬁ# eg;?\r%fﬁrlrr?i (Pt may be
ajzprepfate shieotiressrddizotiiapeikpphiieétselectable markers that
can be incorporated into an expression vector include cDNAs conferring

reSiSt@ﬁ@&tﬁ@m&b&éMmb iaspEkhsyarid hygrorhygim 8 edsenibopingor more

%ﬁ s%{%&&%@ G616 00,20 eSSt @%@Eﬁﬂ@%ﬁ’rﬂé?%@ne is, for example,
é)om ranscriptional’and _tran ?:%Isigonal control seg ?ﬁ

T BB R bR A B RIS Ui an
gengmehiGenieniynusEghprpiesotérssty gencesiondeitranesprokaryotic host cells

SEAUADGRS AR AGEY Y HUTHRARRIIR i (4 a BRGNS dudimiahe\drstivector

oAt e DA SRS e

exnid&h@@fp@p‘ludes Al polgeicioylision Sies Eanshemsd Flspfoy R HRER©
gsasticelementsior @q@r@ﬁ;@l@& oﬁ@r&muﬁtura{@pmmme @tleer commercially
I anct host C%” Vlrfal ear Iﬁ!@l%omﬁﬁn%aa@qﬁté%@x%yﬁ@%psala,

vaér%?e ECLors 1INc
use both are easily o talne m a viral genome aia fragment,

vﬁmeﬁe@éﬁr&wﬂafﬁfé’%%? éﬂ@‘ﬁf feat S(Fkl,@é tal., Nature
(1978) 273:113; 35 Kaufman, Meth. Enzymol (1990). Smaller or larger
SV40 Ragmentscpralsodaussny prolidedaturdpprokipiakery t cell

@&%%@B&fy necfremphecHind L site: tatvasckthi Bk Ipsiientoeatgetdm (Chang et

t ofrpll ongsite | (‘#rl / Han (1
R SR i NS o
em%@émm@fmt@ﬁgﬁdj}@hgtgbn}ggcfmds Res. (1980) 8:4057; and EP036776 and tac
promoter (Mantatis, “Molecular Cloning: A Laboratory Manual”, Cold Spring Harbor

Laboratory, p. 412, 1982). A particularly useful prokaryotic host cell expression system
employs a phage AP, promoter and a cI857ts thermolabile repressor sequence. Plasmid
vectors available from the American Type Culture Collection which incorporate
derivatives of the APL promoter include plasmid pHUB2 (resident in E. coli strain JMB9,
ATCC 37092) and pPLc28 (resident in E. coli RR1, ATCC 53082).
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wEeXNessiamaugmenting sequence element (EASE) derived friexm/&Ekobs/o12209
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cells (Morris et al., WO 97/25420) and the @ripartite leader (TPL) and VA

gene S DS 7 6GIRgesasiralsed iBiplaft GhRRIC] PBZYrably from
257:@%@%%%ﬁgg@t%g?t%ésome rE’rJ&;rsit?ae g:?E% se eﬂggggqji}{{é} zr ’
BrgiRcalle e dG ESHIE %ﬁr\#Aé%"Hé“‘ffans atet efiéien |§a%g and
Bamen BueOmGetsCee(lPo3ys: Post 300 ReBsHtar spnpahHue Es of

g L 0O RA ?&%&Y&%Q@ﬁ%sy?é% phamhEtarelagaumaiibA @plpartif @quence

icistronic mRNA followed by the gene for a selectabl rker, .
AR RS B SR E e S LB AR TR U8 Bamscription

expréssion ofihe frbtewadibgpeskeraqne (RatTRIaRT MR EFARRRIEY BYFf2st vectors
ExGrRlamko8xRiessiopryesiess thahamiitayidisistrhiphniphagyareate kinase
gﬁ%%% Etp ld . %@[egh%%&%}lé% :%7%'%?&@%@@?50%89@12}&7}63 (Hess et al.,

and esCri Morris et al., "Animal Cel

Tettindioeyne 7997 1568539492 2 Jée‘ﬁaﬁﬂiah%xﬁie%‘i% vggt%)r,”:twoo)’ such as
REAYN QT haribepie depbibsictyidydieyetat, htSobalh(eqgoyvate decarboxylase,
oSSR, Qer CXRIRS SN, 458 RaRampall taelishamse,

S R R e e aepplgnbesaslcan
(LY g i Sl AP RGeS
HarykalRacBNas intbleVemarinadrammuaeys Epithrslial X s@iggon are further
?léégél)y%%gsﬁg%%mﬂ aﬁl!r;lc% ,@@?Pﬂgs&ayagﬁ%gt &l Be gﬂﬂiosénﬂepm@eze ADH2

:1935.. e igh expressio ctor \ d

0B BELPINASHD (105 JE0 B R LA Sem e el
ANEGA999D) Mkigdnshuisefacemenkifdt cxglreshisrieittrs spd may be
deSRHRRLLINE ROBATHE Hran e M HABISER ine dopochiatbby referghoion in E.

herein. In yet another alternative, t ector del ; -
UL R R B LB AR B ectors

used. FLAG.RTM. 25 technology is centered on tl11e f'éSiOQiOf Ioweti n of the
molecUib¢ V@éféﬁff&cm){eﬁ%réﬁﬂﬁﬁfeﬁﬁgw FHETKEr 6%66%866(:{0 fhe
N>ieypuptideoT hereebrbirant preteneraxpsestudibserpr GReMhe promoter

R Ee?%&%nvlaeﬁ@%lﬁﬁ%[ ding signahpeplidesdhatumayeLrpiyedsaneo:933, and
native signal_peptide mayhe. ) r | r
s e AR OB P PR Rl e
dbpiindion factois sodeas Ty BHRBE deRS LN HSTEEOMBITAR those ©
pglmpl?rpﬁ%?m E@a@&dqe@%maﬁymmﬁimm@mw ketkrolague one or more
signal peptides that ate functional in m al ‘
S%ﬁgf%%) Séheéé&?us Wlﬁ %uaf%z%?%ﬁm FR03UanNoshealls cide thaural gene

or Interleu L-7) described in US 4,965,195; the

-signal sequence for interleukin-2 ece@tor descrj edeinf%%ﬁmg&(g%%l’_one such

Nature Y498 #2840 PR AR TIOAR G RS- BB o signal peptide
d@seﬂm@iigrﬁ&l@rﬁ:@a,sﬁaﬁmmyg@ﬂ.,i.Rrep|ygﬂnagap&@¢?§,45qbﬂf\£q)ges&ﬁ@, 1978. The
descriadiniUs 4268:6R7%isand the typsstbintareulkin-bdeceptanaigmal, wherein the

tide described in EP 460,846. WO 2006/056340 PGT/EP2005/912208, siucose,
P e A SR L, yead AT BEE ool GEARGRILAZ08 o

es or)fragmen%g thereot encompassed by this
inventigmhrdepulypegtidengritagrbnts that are not in an environment

identical to an environment in which it or they can be found in nature. The
"purified’: polypeptitles onskagme his wrtoeofontaining an ADH2 promoter sequence

may be grown for inducing expression in a “rich” medium. An example of a rich medium
is one consisting of 1% yeast extract, 2% peptone, and 1% glucose supplemented with 80

mg/ml adenine and 80 mg/m! uracil. Derepression of the ADH2 promoter occurs when

glucose is exbausted from the medium.

Mammalian or insect host cell culture systems also may be employed to express

recombinant polypeptides. Bacculovirus systems for production of heterologous proteins
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encompassed by this invention are essentially free of association with

Othak BEQLRINS or 5 polypeptides, for example, as a purificationppio@piifodl 12209
recombinant expression systems such aslthese described above or as a

puified praduct Iam,2 NONTESeMRINARLEQHESS, BUrheasBaluralles) 6:47.

occurring c%llgfnnd/o tissues. Wlth.r%;s, Sct 10 & thp%ofegogt fr%”lasso'?‘s itable

Eﬁ%&iﬁ%dtﬁ R R Bt SH A Sor Bty Rg ATEcombInaNt

polypegidetorsfrealiliont wiludrhadeofdiipe Huerrkerdrsiney edliHé hige CRL

g hosaelinsmalayeddndoshethenor,nhe (0omblnatpalpeRTOEFICL 163),
ment is secreted i cultyre.m er,

I S ANt o b e REAOPR e, and

SecfeYdERNfhell theerhridvarhistra ipe B S SOBRIkAHERFE R line CV1

followed by m)eotdaere-aondenivaiion, saltii§ACBO DieEHANGSE21).

hydrophobic interaction, 15 affinity purification or size exclusion

chlrto”}%Qggi?ﬂé"&’%ﬂ?ﬂéd%E%Rﬁﬂ%&?%ﬁﬂﬁnﬁﬁﬁ%ﬂﬁﬁﬁhaﬁh@&Q; mrlﬁaéae
culture meaqiu Irst.can. pe conc eqa usin erGl valla
OB ROl et 16F SYa e N A CE SN0t Befeon *):
uittafiiratioprotoitoBoliovgingieccoabie atealsble stagenke %tﬁrgc@rkrafé%wme lipid
Q@a@a@@@@F&%myﬁ&mﬁg&mammummhg&mtm breghivdito transfect cells
rnatively, a e [ : ;
R LR A s e P Ao
The bratiices tun BerhayIamNIeD SGAT BRI ARV RIBRRE G Gingch as those in
types carmanyenpeyed dopiatein basifieationVAitentiatidelyl, ¥ okatiGnCold

Rehange 6P CA0.be Arapley ads SLItahi AN AKENARARE EE be
various ‘insoluble matrices comprising sulf%gé)fpy) | or c&r@%&xymeth

I .
qestpaned seamstetacss ks ARG A ep|‘&§'§8&’¥ce to cytotoxic
Altepsativelisa kydrophobitinterd (690 )cHbrititagrapleycsibes sereizé selection |
SHRIgMed o 'JQBlﬁmP&Fb%é catbe RhEIYERY AcivlMaieNas RBWKLER strain for
resins. In addition, affin] chromig%%ti%ﬁ?)(r ith a %trix v,é/ﬂl1 S8 i&\fﬁil?{b and
giidERre e B R SIS RR Y B emplayed! xamples of such resins
afhployebrardlddctimdShbiRs (8580 GIATS; 2hd ArdesruRararrsgseaihsid HER
Fipadly, QA% OO FeY 58 3R pMageshigh pedarmalicebliquichtain the plasmid can
chromatgography (RP-HPLC) steps.e ing . hydr i HPLE. .« b
G AR Bt OF B mEr by o e D Tyl A ht can
aetyddpesitod BthermHEPEIE YrIEpSY dar ke é&%l%i/é‘d“ﬂ%rﬁi%éﬁsﬁﬁ?ﬁ%%
polypentides: Sameorealhafiihe dategaiBgquitification sgabs, viervaripade selected on
combinations, 2rs, wel n1onn and gan be employed to provide an
isolated and purified recombinant 35 protein. It is also possible to utilize
an affinity column comprising a polypeptide-bindin otein of th
inventigﬁ’?ﬁgﬁté%“ﬁ?ﬁigégéfg%%? Ih%%pa{rcglesﬁ ral e%g %%}éirr?ﬁnﬁ%ﬂgl/%%np}t} SetsCeﬂ
WO REH6056340 RE PrErosebioaroua! 2o oPaseGRIEHGEY ted promoter
affipity-Rey fy expressadaglynentidesefineberpolypdpiidesican béenovirus 2, simian
remov n atfinity column using converti p&igggg c?igoﬁ{‘tﬁe SV40
h‘l’éﬁuégﬁ (féquj%bﬁlaﬁ}ér#é‘%%a%%& en éha?érg sihtoﬁl;}?lg Lr(rg I(s;alt butffer for Use or 4
byiehgngingepfioTTHRIE OMP OFEHs AP ERAING ON RS R AT SF e 20
ubzpdicayhacosmpetively reeay pecbidsint éngenatiralyraotufringkpression of a
Slé'tggtcrtax}%IOéeWeesgtﬁﬂ@ﬁé’empﬁeyarﬁ%ﬁigﬁ %W&EW‘Q?&:M}V and late promoters are

particularly useful because both are easily obtained from a viral genome as a fragment,
which can also contain a viral origin of replication (Fiers et al., Nature (1978) 273:113;
Kaufman, Meth. Enzymol (1990). Smaller or larger SV40 fragments can also be used,
provided the approximately 250 bp sequence extending from the Hind 111 site toward the

Bgl I site located in the SV40 viral origin of replication site is included.
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the invention or other proteins that may intgract with the polypeptide of

(he InXSBlION: 7200 PRUNL 02 SO RRAG PURPIL UGB, S M CRUIBRAAR genes

chromatography matrix & similar Su strat suitable for identifyin

i APPSR At GRS PR U BT A P nine
§B@H’eﬁdéfalemeﬁd f&ﬁéﬁ@:é@ivp@)l&papﬁ&ﬁhaﬂisr{@dpm{emglgf\ﬂ‘@ RVertEeN and the

SOl %ﬁ@?ﬁ%@t@&&'% S%W%W%Q@Q@%g&umems Biol.

exam e, magnetic micr pheres a be coated with H%?? uences of viral

S@F’fﬁeﬂt R A Tt bld B YETE L BRSO AN G LB estieRcs
magnaﬁn@wsscﬁamcslnspwmnmwunﬁmm@&a@d@ﬁ@btmﬁﬁ% Cur Op Gen
7 gl Pﬁb%%l%ﬁ‘fst*3’@63R}?{%#sﬁ%’&fQitﬁﬁai?t&'}déflglmmem%bereﬁ?h Gefigession of a
av polyp es o e I”LIOI’] an I na. o e 1 C
Bsﬁ%gB%‘a‘éSB R A SRRA Slfdiaiain %é%f%@dﬂ selectable
ﬁm%ﬁmla/laﬁﬁmmétmdsl@mm |1f@prmyﬁfvﬁgs %%?ééﬁbha Bye host ind
Pﬁe@tlﬂgoﬁwﬁb h@&b@@@@@:@rﬂmﬁ&mﬁmﬂﬁm@mmmh 19seth Gdenaplary

Sasing positvely selcaied aplin a0 (o salid tese aesknauad by
?%%’ andvg%co aass For ex t%e use of enzymes, Such enz mes1
éﬁ@sgﬁéf@r@lb@mfﬁgtaﬁmﬂé% %}éﬁd’t}s w%ééﬁé%fﬁﬁ‘%ﬁ‘g R B 2

disectesl :llEasinglthe sabsufapcé Iiriding partner. Alternatively,
mixtures of cells suspected of containing polypeptide-expressing cells of

the inveplign fifshasg fecsbrird wiihe biatioyialed halypepiide-dibgMagsley et al.,

n n Incubation perio s are t |
téﬁ} }Pg%)rg?oar?? ggnsurgrsetﬁﬁﬁsesﬁ?%l epﬁ%stc? lﬁ)u peélt%d\Jé%“ eé; (SERbAENS can be
invesitiorted hedisdaraddrkaremierpis ragsdéplt bé’FPb @oﬂﬁ?ﬁﬁ padgselul
Wiy '@Psﬁ&ﬁé@ﬁg‘ﬂ@é@& eherelby: henhighraffinityloRNhiotin Cfti7awvidime mammary

gﬁ’xeﬁal %&bmdl%g 0. E'?ﬁl&%ﬁ’ &gﬁf'lgﬂfiggl&%yﬁ)ég M@ﬁ'&% HSe, Mol

In-coate nown In the art e Berensopn, et

droeriere (1986) é@ﬂ%ﬁa@e@mm@#mﬂeﬁm@@ﬁ%ﬂ fﬂyi\ﬁ%ea?énbed by
Ci%@ﬁﬁ&@uﬂﬂ QEU&J& pesfamad: stnacbevedtipratahetHSBECTHS Yb irktitional

%ﬁf&i&% ﬁpélz?i&’ﬁ‘ {bedntendadussafiiiemyaieins Al g afiveto1/18982,
egree punt IS desired when theé%ggeptlde IS t be admmlstﬁrecgmed

|H’WB°T6?3 S RFRRECRRERTAIE dB9E A é?fﬁ‘&&eaFe Uried stieh®
thahne«gprotensdzands 35 corresponding to other proteins are detectable
upon analysis by SDS-polyacrylamide gel electrophoresis (SDS-PAGE).
It will benkategnizad @@m@a@kiﬂeﬂdn PRLAGHRIEVL, fimld bthated UTTpIE. RTM.

%6%%‘% §§g‘ ng (5 eﬂ@%@ﬂo&%ﬁi%@%@ QPR IRAGEkilic,

PCT EP2005 012209  -21 due to di erentlal db
Mﬁ%ﬁn%ﬁﬁf&ﬁéﬁdﬁé&%ﬁ%ﬁﬁgﬁﬁﬁ ASSHG, Wiﬁ’é%ﬁ o8& Y
prélesah T Meepplypeptidecafithe invention is purified to substantial
homogeneity, as indicated by a single protein band upon analysis by

SDs- P@@ﬁdﬁ@%@fﬁ@@pﬁ@@@ﬁh&h@%s@wmmﬁ Iversiaiging peptide may be

Coo assje bI |n|n fth t d o
fn A4 |og¥a puri?@é pe(gtl% séao#%})eg%gg%oﬁée% diiThe choice of

udi
rigeh SepUsED ﬁaé“sf PR, TaSHES BiforERe Sy which the
mayobebigatadityihedbiityotd dinddhesd. To illustrate, examples of heterologous signal

peptides that are functional in mammalian host cells include the signal sequence for
interleukin-7 (IL-7) described in US 4,965,195; the signal sequence for interieukin-2
receptor described in Cosman et al., Nature (1984) 312:768; the interleukin-4 receptor
signal peptide described in EP 367,566; the type I interleukin-1 receptor signal peptide
described in US 4,968,607; and the type 1T interleukin-I receptor signal peptide described
in EP 460,846.



binding partner in any suitable assay, such as a conventional binding

waSsey0IdAey polypeptide maybe labeled with a detectable reag@:itﬂggggosﬁnnﬁg

10

15

20

25

30

35

radionuclide, chromophore, to enzyme thaicatalyzes a colorimetric or

fluorometeic ﬁeg%f,ton and 1t 'ﬁ% like). %pﬂee@?ﬁlf%g?%%&%g%ééWB{%‘?‘%M“’“ are

with ce sexpre55| Ing paftner re washed to

P@tﬂm@tl@ﬁbétjﬁdgm@@d}%ﬁfﬁé&tdé FBFAHO PSR LSRR BB R ronment in
ahehig &aﬂ@d’mﬂeﬂdl%@]ﬁuﬂaﬂmtemhﬁlpmrcﬁmﬁqﬁnmapmgdo&hgnents thereof

rﬂ;é:lorq?apg;?t: ?&B @@ (? wl%ee&%ﬁemw@wsmgmaﬁwytg@rspmms or

Ing 15 partner, su

mslxmm@eet?tkemglﬂt%ﬁ IRBEAA LR fi’ﬁ §%>%?h8§§tﬂb APLEEgREYStems
anfibachouddiativelrésultsocan szwiﬁairm@@yct&mmeqmve -recombinant sotirce

auipradioaraplic plaisbinging.anseyswedile Scatchard plots (Scatchard,
Ann. N.Y. Acad. Sci. (19’49) 51:660) may be utilized to generate

quant{ﬁl&l}\]/e resu SUC bindin o‘?speptlgé %@X(R?n Wsafdl mll%ﬁaaﬂ?ﬂﬂgﬁlf@cedures

blologlca acﬁ\)nty of AVarant p assaying for the 20 varia

éﬁlﬁym&e&gﬂg@f@whmﬁémm@aﬂﬁeﬁwmﬁm N B S ISiPKAR st factors
10483 HE06RIK pelypeplidaditielprasentt m}sxemmn’mayra;lgollppepmde or

sedi in a. screen SEE {g e HI}QS and small molecules which
'lfl actisv%ft%% tnbé]gt;h(a) ntagconl{zeg e 4833427GO6RIik polypeptide of the

insta mvent n Thus eptides of. ention. may, be u
|dent%§ﬁf§§ BERS glég 0 31 epmg{ﬁso rcr%ﬁgplee ‘z‘é‘%y}’é?p%‘r’g?%%é% om the host
chlbfoatt mr:t@é; an&m@mm@&mpm&m@ﬁe@%@@@@%%@ﬁ}%% followed
’B%Hf@l & M@'&'&G’c@lﬂbﬁ{@{gﬁ%ﬂﬁ@%m , @7 yRthsn g, leekpiistof thesraction,
3427G0 olypepti orm u n
B R TR P AL A AL A o
arslembs) Juptidessd oS AR SaTORE SARTIBBRLSS U SBEne
meﬁwmﬂmqmtmamdt&m identifyting @ofipey futswiigheamatonidze. theMillipore

$333427G 00 ' ' QUALWithte can be
s . o

SPRHSE b7 2BYSRSHEIGRITS YK ENSbP SRR O BYALRBA S, 20 enion
fmﬁmgalrmspombe ﬁn@bﬁ&;t@bn@th@p@lls Witk we@@mmmmdam

the-Gandid ghﬂ%%@ﬁ@&@%&%@/ﬁtﬁ%&nd@aﬁml dextran,
cells WhICh W re not contact for 4 334 7606 ollxgeﬂtlde I%Fi;v't

£5HCIS A S7HBRE SORPEBHES R 0ﬁ’ls ORists cou cindtively, a
identifiedciengd faptven @rﬁnﬁdnﬁ@hﬁ@wﬂb&q ﬁgtm tﬁf@bmﬁfﬁgp%wé%mus

meihedietidentiy naGampe @ﬁﬁ&ﬁhﬁ}iﬂ@c&@@@@ﬁﬁ@%ﬂ groups. In add:tlon,

/EP2 05/0122 9 -22 |nh|b|t the hesi
ARG Doty e A Consang g el gt
é&p@@gmswgmt@wwﬁ@pjﬁ@esaﬁebﬁ%a%ﬁtﬁt@ e be Phen or 0“’?’1 mojeties
ASRBRUQERIK prddisian eyteasusergentyf YBBA4AZEOGRIKD selectively

REoducHoN. coulg e P FEQE%%&M&M?Q&%’X%@%W&WM ed are
as measuring the amo nt of 5 protei Sent fo exa Oﬁgle l%y ELISA) 0 I o reverse-
48 GRRETRS 26 AP ARG pAE AECORH 8RB O 0
|rpmaatgw;ueﬁmhmamhqmé@vammgrnpmt&g(ﬂféﬁmgmm

ageAVSE, %ﬁ;@ .pRyPERigRS (d. Qeeﬂf& g@é%?%ﬂfﬁ&ﬁ/er RedPRpHde Hﬁérﬂi@nt methyl,
inve tlon In the.scre otentla INNIbItors anq/o t
wﬂb‘ﬂté’ﬁ‘fﬁ%‘@a‘ﬁ 8%’7? %1[ SHrA0RES ceanpgs& ? efgZl ﬁte{ﬁﬁép%{gg;éﬁe
readyiprpsides. Some or all of the foregomg pumﬁcatton steps in various combinations, are

well known and can be employed to provide an isolated and purified recombinant

protein.

It is also possible to utilize an affinity column comprising a polypeptide-binding

protein of the invention, such as a monoclonal antibody generated against polypeptides



to with contaminants. In addition, polypeptides of the invention can be

weiseshfegssiucture-based design of polypeptide-inhibitors andéQnmagonisisi22e9

Such structure-based design is also knowklas “rational drug design."” The

QPJHQ%WL%%S% Q??my%@mﬁagg%@éwnwﬁwmsmmﬁaw% be

crystallography, nuclear magneti¢c resonance or,homology modelin h%%%%ﬁt
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shiokmatidieimnmiclenudaiynotisiing Sofwank SydtenfertasassibyiebiagbitapH or
9&?&9&%@0&%}{@@&@8@%&@&i@ﬁﬁﬁ%}%@tﬁ@i@ﬁ&%@@m@@@e@&mﬂw removed

inyention. Suc com@}l{ner-as%lste? nd drug design can

Hﬁ(‘},‘é’rﬁ ﬁgﬁtgﬂ Q& SIra eg{} deeéi 1 nlérhc;]e , eSPC as a A)OH(%'&%}%(.ILE

S eohtormationa sis,’electrostatic
potontidrofmthesitotetidas, protein folding, etc. For example, most 20 of

the design of class-specific inhibitors of metalloproteases has focused on
attempistit shelatef didiinetthiecgtalyticpzide-hiodin Synitetic ituibitorkeseti-

ééﬁ@a‘b@ﬁ&é'%ﬁ%&ﬁes%m?é@ﬁ&ﬁgﬂwﬁb{ﬂ}?ﬂﬁ@iﬁ@%%ﬁﬂht&epat& with the

ttached a series of other groug; deﬁ’{l&ned ofatt e specmc%y ﬁ clésegscgfumn
pRbpsRid AL SREIERERI AT SHIARRPHISHRA SRS RIS ES prises
ahadyzingpthplinreetdinmensiondtstnistire ofvdNelptidestoring sgparating, or
'L'_S‘IY{?HHHIQ d ﬁiﬂs{'ﬁﬁ!b’ &m@t%§%§ﬁ%{jc§?‘%$ﬁﬁ%§tv%BQ§izﬂ§Q@@Me Adherence of
maleculé incorporates a predictive reactive site ,and assayin

R RrESE Sl R SBe P SO e SR ne ARRANIY Wface can be
knownphistied Byt amoredeny TviteiateplatedgositiesirebateaAndletishaith
oh&RespicatsampoMads/ paticalnaduels ayeteXiansivehn inasepdiateghin magnetic
gj gt roughput screshing 0 that Jarge UM Bess t‘?xfet?cﬁL& MROUMIS: E80ch

k% 'etlés.ﬁg'&gp_o?sa%igorrﬂs or agonist activity within a's _ogt amount of ,
WP PTPede hiedirBrofunidb tiemo GehebranERal FeRTdRS el davention on their
fluetesosindasebemand @ dpprpydealnisiding fiuotescant ergalaridatitinthen are washed

ey analas I IReRNCe BRRNRRE AR ARNSIE s AR eparating such
proximity assays, reportér gene assays, fluorescence quenched en M . od cells
RuteecriderracyRRitdn sadraahasabehERR ‘éefgé%?;‘é? ¢
dsonvethasalidngh3s: traditiomal heteragenebescasgasioimatempth B use of
Nzymes!igked dMHRCSQIHRASEAYSY (Bl SAMPRIAAINIBHN AAEEANIs and are
Homogenegus a says[ are pr?gerrgid. %%;o %cl’rrp Hrlgh%ggl%g herein are

éérﬁr:?ﬁ Hcffé%%{flé,tf)o? AR (oS TZiRG e joREr §enes, as well as

WO 2006/056340 PCTIEEP2005/012209 -23 functional assays that

analy bl eI OPEFCARTAG6HISE BRSSO SPPBTTCEIcRP BRRHCH(ETPGFssin cells
astib/iiesh 064 533427 GAGRIkd Acdosdinglyylmehpdgpgeidt-theding protein of the

inyention, fere.isproyi L ' St 80rReHRE dRsur
T o e e e

I yhether t .
CTBIGETER) BV B BvRsES B B hd STHL i Tggure then is passed
chmpriging.chmtacting tHevidsecdinpoteldrmddhahesdytheoprihinity of biotin
PRI RERIS Wia Lol %ﬁﬂﬁ%{q‘?ﬁ%ﬁ@@@ﬁﬁa@mmﬁlﬂﬁ@é‘&m&ﬁéwm. Use of
comacted witn A833de 1COBRIN AN anaivzing ihe.cslls lnfNg, em (1986)
FRLOPERCE St DFRBIBIST AT AtV Wherein if the bio o'gicacf activity

oH¥RA Wil ¢fresbaeedopiier tanhibpotimcnifahs honndrelbistagrdarmed using
activitniOohatis-ahsrrved when the test compound is absent, the test
compound affects the biological activity of the 4833427GO6Rik. The cells

may be-LORAGIEH BV QRN Yepends on the intended use of the protein. A
relatively high degree of purity is desired when the polypeptide is to be administered in
vivo, for example. In such a case, the polypeptides are purified such that no protein bands
corresponding to other proteins are detectable upon analysis by SDS-polyacrylamide gel
electrophoresis (SDS-PAGE). It will be recognized by one skilled in the pertinent field
that multiple bands corresponding to the polypeptide may be visualized by SDS-PAGE,



4833427GO6Rik mediated modulation of signaling pathways often

wonmkl/esasgascade of molecular changes, for example as dis@gsseehes/012269
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previously wherein a receptor propagatesza Hgand-receptor mediated
langa i ivatingiptRseluRs Ao kiRasenWithcessing, and the like.
8%@3%#%%? %g:f%%&g%\é% tes_(which c%f themge%/e tég '%QEZZE% taﬁé&lojen;ty :
@BE&&?F@%E%W&Q&?BWBWW@%%SE foRi&tion, o Adaptor molecutes that . ° ’
fadilifatetabhyne suempsigralingdhpiyinphstspTBRirBrassaotein band may
following, el %ZR'E!QEX'?{QQB))gJ@%@Wﬁ%ﬂBHHﬁ activatipo:ofibthepfactions (fotiolabeled)
E;(éample, NFi ﬁzj When the screening methods of the present invention

R adiog é‘¥or 4833427GO6Rik-induced 20 modulation of signaling
pathways, the signaling pathways that may be assgyed include those .
involvi a@ﬁ%&%%mprsiﬁﬁegﬁiﬁﬁ@"ﬁd@&&i@&ﬁ%ﬁééﬁ’éiﬁﬁ%“éa@gﬁa’égt’def’
fusheeniaciudas Wpstigting: phasphdryidtion Ofmolbedrstethiar seeabdlignfingind the
b algnaling sascars.asin e phosRhonlainefd inalugingiBhe
egradation assays, and assays for fr nase;-an
SHRRSTASNARES LA TR SAPRIIRRE b Wbrever oL g ggmoshore
ienthenarthundetsians taldsiolegicalrdbiwieyiet)asrarsiomasibierilauthg labeled
?}6%9&@ q@c@ﬁ?&@&?"%ﬂr %eﬂé%@&%gi@cﬂ@&ﬂiﬁ&fmg faceohe cells then are
coynter-structure or, bin oiety) present on ; r . 13
R oG BB PR T o At e Rt UM BSund label s
48334BTB BRIk oIy FproRidfragheittsy war Baa il s BiHERY Qe
to identify receptor-expressing cells. Such 30 binding studies also provide
assays notfed thythefiouentiveivedtindilsy 4838421GOGRIRIbslypptidebinding

%%g@%%@&%%%dsg%%%f?gm@mU’Fglfﬁﬁmpﬂﬁﬁtﬁﬁﬁ Shatibiaek cells expressing
427GQ6RIk) and.to screen for m Ieggles t ag block r%&%%torlgggg%gmpmc

iRSFARGBRED oo S B BIHR AR ERIFR B MR Ritnar Uhderstand that
bpbdogidatagtivities indlild Swethprbiteratisat e detnt, Nnd dsahows (1949)
Cﬂté@@f%ﬂﬂ%@iﬂ@é@t@@&ﬁ?@t@@{;ﬁm& Ejf?¢§gze@mmnmagma@may be
assays.that evaluate sych effects .
T e e R ety oL mE R B UAON B for the
nvaedefs ofbsljhchorees patrdEE BrdIIGNE PERkA TR B S F R RPaTneT:
are useful for screening WO 20061056340 PCT/EP2005/012209 -24

.componhelsdes dnnteusBak activitptidelotihgrsesehingersiamagorignbased in a

a&%@éﬁ% %Esélﬁ ﬁ%ﬁt%?ﬁ)g@ﬁlg a;mt @d%‘l’ﬁﬂﬁl’&ﬂ%éh%/ fiﬂl Higit eDERMPASY
performirig mare than gne assay iscqver.and/or,analyze agon :
P ABBRTS D314 CoSBIIk BNOR] 16 C B Rt g polypeprides
Gefitbeallyestion merHotssed tnpdsetifslegagniss FompBlfaTRe siiscrd!-free
p%@%ﬂ}xﬁﬁ?éﬁéﬁc@@@%e@;@n@ﬁaﬁbﬁmaﬂ&s&ﬁzﬁ@eﬁ Rile mm% may be
4333427GO6RIk counter structure), then testin Rik
O A BB SO el S AAMA ST ORI [ RSOt
selelyregtdst @Dmpbbﬁd@éﬁé@h"ﬁ@%@?’?é%ﬁ%ﬁ%ﬂfﬁ@ﬁﬁéé%ﬂ%
capablepaliexininiting.ghinkegical facthdnbedrenliorcdatalete gapiides, antibodies and
4%3%?821]786816I§Ii3k & qiggstermining whether the compounds affect the

blorfoglca ac |t3>3. é%r example, the inventive methods may comprise a

b ST T AL R OO e

tM&W@%&ﬂmyqﬁmﬁ@lﬁq@%@f%ﬁiéhr@éate compound with tlis \hich
respond to 4833427GO06Rik polypeptide and observe the binding of 4833427G06Rik to
the cells, or stimulation or inhibition of a functional response. The activity of the cells
which were contacted with the candidate compound could then be compared with the
identical cells which were not contacted for 4833427G06Rik polypeptide activity and
4833427G06Rik polypeptide agonists and antagonists could be identified. A still further

embodiment of the instant invention provides a method of identifying compounds that



known in the art and disclosed herein. Such an assay will generally

wEoHBiSsihe steps of: 15 contacting test compounds and an poy/ep2005/012209
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4833427GO6Rik polypeptide with an 4833427GO6Rik counter-structure;

Rg&%g‘}g %%V\fgether tpeert tCO 99%6Hﬁﬁt CQH{L{EXLB the candidate

e coun er- structure and seleﬂélng one or more

meempbwﬁ%errﬁa‘r@ﬁbﬁiﬂresaﬁﬂﬁw 28885 gRging the
agupierStisRikie-olhetHoneThyen eontbinationt mmﬁﬁm peodustiss could be

Qeauating sple E%Qb%s)warﬂflrm SRORDA a5y, 21108 ARSI Qfont of

fagonlstl ect on biolo activity using one qr more of the
é’ﬁﬂ’é*i’fﬁéﬁﬁ?ﬁ?é& 25 RPN EIER Y, Fhel IS RSB ion methods
may comprise a first assay to determine whether a candidate molecule
modulBhepafcibgidapartidnssstondnsie Foonrntiar Yikamdatnehediscovery of
lﬂﬁtﬂgiaﬁér@dﬂtrﬁtagaeytgraarara\awmars(dah 2olygxpnifie, Bireasnodb purified

h b t UOnlS ]
,%%agf?gte fe o gﬁ;g S i hafece] ngt SnMelesHesIah d/or agonist

ogrca ity In thi manner ar
ShrsensdsinngiorRt aradrﬁeréigetﬁét%r@ﬁ%‘éﬁﬁﬂ%ﬁé%f% V¥ P61 %&%afem‘ms
agtivinarancassayed to determine whether the candrdate molecule(s)

bind 4833427GO6Rik. The selected molecules may be tested to further

defmeﬂ??d%m&ﬂ I88i9p8 ﬁiﬁgm@rﬂéﬁ%@ﬁ%@%&w@hdﬁ%&%% design of
ecule. or example, epitope ing for antibadjes

§RHYS %gfifstﬁgaf%es of asssa%s f?t 1go‘foge?rj:aﬁ‘E:agctrevﬁrlt%es s known as
43334@@1@%%@% Jh belyreniifaniraince SontBmartl et by: for

'%ﬁHﬂ%ﬁl@%@M? @ﬁsmﬁ)g&@mﬁ@ﬂﬁf evigkingsiesasaayscfor heredpyessiateling, all
ell-surface mqlecules Jtion i
fC L %H Well Fé 3§ sItf))e go%%ﬁ?%%g\é"f’}g?%ﬁﬁémmgal informatio

moiseu es assay uction

says th
erwﬁgawéaé@ﬁqﬁ@r%rﬁtfﬁﬁaér %’éFFHééﬂwaéénHIBdﬁjmeHﬁ Het861) @*t?l’m'
bﬁﬂd@ﬁf&iﬁcMﬁi&@ﬁ]ﬁSe&lﬁrﬁpﬁdsa@Hﬁhht haxtenamaﬁocirsftmuter assisted

desigh
i3 sfect ApROASINA 200010060 RE T/ BRI 003 ationd

actleﬁ WI|| e usefll in treating or preyenting diseases or co ditions
ARG PO BBELY bFEEIRAIEt AISEE LrOrinlly CufiorOHele o
asf undéesiandittiatsaspecifin mbnbi@grsaf amteﬂypmervebamfmeweseﬁt@mpts to
ofibe{eSt GRIRAL Ltif,ArSAEatBAN Sl?ﬁﬁmﬁﬁ%@flﬂi‘@ Brte a8y 8esigned to

compaound is absent, the test com ou | t of 483 ome
V\fﬁ’é\régs?\/ﬂ?gﬁ%gybf&%rél %a serve eaparg:%rel%sce c@%p%%%s designed

cmfpahndnssrésmmqkﬂapfdbgma@w@wﬁ@r@séW&ﬂrdnstaﬁéaﬁrhe
theJestGoampaphskisalNagentst (e ﬁlﬁhﬂﬁﬁhﬁtﬂ%ﬁ%@@%d@mdes of the

General nt anis| WI|| dec s o |
BBB/enrﬁ e%rgkeragq Hg?u% éuwr |b| ctwﬂﬁ%g yﬂp%@ug@é%at

at leas Y:E%OO/ bed ab
mas@ta%réreﬁabry%gﬁaﬁ P@&gitl%%%sﬂﬁrefﬁﬁb’laﬁ 5t HAlSA @%6?1 ed above.

enhance, an activity by at least 20%; more preferably, agonists will

en hand@anﬁvwrbmgeasﬂ@@@/@mm\pm@m|§:rt[§y1étalgﬁgtv5@%nqegg;§§d robotic
of wkilhin Ihe ashvl &l%f@%?ﬁil@%éﬂ%cﬂgﬁfhﬁi&am/pfo@ﬁﬁ&gﬁelatsemai{?ely

R A Rt '.éé%i%%tg?fg%“‘%%wnds
Hbﬁ@@é@é@l@l&%aygt@reammﬁwmmwwg ARG éx{rye These methods
amenaklade sebalin.applicationawhedeas heteragene ousassaysiegyiransier,

S u%'raetslgerzlagg E%qgr{%gmogpﬁ&g-resolved fluorescence resonance energy transfer,
scintillation proximity assays, reporter gene assays, fluorescence quenched enzyme
substrate, chromogenic enzyme substrate and electrochemiluminescence, as well as more
traditional heterogeneous assay formats such as enzyme-linked immunosorbant assays
(ELISA) or radioimmunoassays. Homogeneous assays are preferred. Also comprehended

herein are cell-based assays, for example those utilizing reporter genes, as well as



analyte by more complex unit operations such as filtration, centrifugation

wOLWesEg These assays are utilized to detect.a wide varietyaispaeKic12200
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biomolecular interactions (including prote@3pfote|n receptor-ligand,

SRR SRR O, R e 20 DR DS Laat R TRl

rganic mo ec‘(ﬁesa ese assa met nlqu s are well known
ifaian (sepaedyityling P THISHHC8Ereening: The Discovery of
Bioactive Substances”, John P. Devlin (ed.), Marcel Dekker, New York,

1997 L&&M@a@%ﬁamm&gm{@wﬂe@nmmmmé%smcthod for
IQ‘Y&%@H Qrt%s@I : ?@@%ﬁmﬁ%mﬁ%&gxg&m&mﬂes
an re suit e.for the 1dentif ecule

ERTRRES, B e i A SR SRR the method
mmzmnmmgsbvmlmwﬁsﬁy%waﬁﬂ%%@&ﬁﬁ@ golypeptide with cells
2&%@4@5@@5&%@@%@@!% ohetichhis hedebytincoraamtediiy, and
refetence). Theymelhads of fhe lovepti PRGNSR (RO i the biological
anl%aé%lﬁléts?a%o rcé?erre C{:O as |nh| ItOI‘S and agonists'o
483317 PEBERIk W.@:%ﬁ%@ﬁ@%@ﬁ%@@ﬁ%}ﬁérétfé% frop the bidggical activity
lifariesheRNA libraries, kecosmbiicantidntibaedy, ibeares onpitmadedtects the

CB{&%% 09840 gﬁa é@@%@ﬁ@%@%ﬁ&dﬂ@%ﬁk REQACt XIS i1 Do or in vivo,

antagonists and” agonists may be natural or modified substrates, ligands,

enz s, etc.,of the e t|d s.of the instant |nve ton or

o A o a5 Ay e e
pmmm@cﬁmm@a@m@mw@wmméesw%mﬁhwemﬁﬁeptor
'Ttﬁl%ﬂa@!|Ifgmiacﬂé'@e@t@ﬁﬂi¢d@a%@r@gaﬁlnbp@§be&ﬂ&atmuuﬂﬁata@oﬁnﬂ)mun)ylar
40 bi ndlng{ﬁlt% OBthe 'nvqn{lve%e{y %&tld 2 whlé%"ldm ﬂ%stggigggses that

causing Tavaila 16 their hatura |ng é)grtners

ahérqm@m@mﬁémw@W@MS%%@P@PFEW@W@ﬁ% tfgglitate down-
nermah bighaificaliactidlypAntagonistiatseindioddchenigaih dspdiodigion),

sqahimgseuiescAvd peridanl iRk pIoHE e A PEnANAG ARV AYBening
used by 4833427G06Rik (for example, by inhib

N on
réﬁéwsﬁfﬂhﬁﬁeiﬁﬂmﬁﬁﬁﬁa%%c el AT ﬁq‘?ﬁégéﬁ?gﬁ%%}%dsﬁ%ﬁé
ohthéudighalintrigastiage)s thetentihleagunistg ipoludeysiiall Biidlessiesd include
P@%@?ﬁﬁ%&?&ﬁgtﬁ%\’%@m@nﬂq@}lﬂ% ﬁt%h%@ﬂf){ﬂ%@%§§g)5£@t@#}%nher |
par S tnerear, a | e same or.ennan 10 elrects as
SRS THE RGBS LSS GF 8 RSTARY GG g cuscade,
mrm@bmand@maf hotivitdubrehifhdespdiispauing m@myg for free

useg)by:483 2424 EA6 Rk alsa dackietbdryithinkhe.ssCOpRIOfBGONIsts of
4833427G06R|k 10 Small molecule agonists and antagonists are usually

fﬁ;sfzgf?ﬁ}e%ég%%lélﬁf éﬂﬁlgﬁk}ﬁ%jt Wepﬁ%ﬁe@sﬁ% Plﬂ%ﬁ!’ap&twltﬂles) is/are
p&rRr&tich 1?5&%%%%?58%{@ B Eﬁtéo e é’é?y@é@é‘@?ﬁgﬁ Flegeptor
Ammnumssmmwmnclbmémaopmﬁem@smmmtﬁsaﬁqgmm seiphesipusly
Fe@sefmeﬁ(@@ﬁﬁﬁmtﬁo@%ﬁ@mﬁfwamh@mwm@gggc%ﬂlmude
retrrom N 100dIes express INtrapodies
O L i SR BT SRR oL URERY <ol Such
nmgimggwnimhslmmrav@kmw insefel wﬁ}l%aveﬁél*tﬁsw%%ﬁwé%?é%@ﬁmk
I%&W@}&@éﬁﬁ@pﬂd@&@&i@& tinglan iovesttion(by dloekingléaeles that bind
8@%&%@&&5‘) ngore "&g&%ﬁgﬁ@%l&{ﬁé‘gr&f@{ﬁma{m@&m@ﬂqgw B ARions.

humanized, an preferab
Those of ordinary skill in the art further understand that biological activities include cell

proliferation, cell death, and changes in cell morphology and/or function (for example,
activation, maturation); assays that evaluate such effects of 4833427G06Rik are known in
the art, and will also be useful in the inventive methods. Moreover, animal models of

syndromes and/or conditions, such as those disclosed herein, are useful for screening



that the antibodies are human. The antibodies of the present invention

wavdasapared 20 by any of a variety of well-known methods;-agpa00s/612209
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disclosed herein. Addltlonal examples of_candidate molecules, also

referred F Jn as'" st mg}g dest co 91&9{% a.be fes £
ferthes ytolﬁ%g uat?(la‘:t u§;%06 |Sk actlvg%nclu éut ae(re nggusm)o
ﬁ&ﬁﬁé@@%&bohydrates small molecules (usually organic molecules or
peptides), proteins, and nucleic acid molecules (including oligonucleotide

25 frafjmentsiiipically ouhdistihgrahirompgsiopsdiemmeiniraeld resideesyssay to

Feniidesja/be Jﬁ%&% ! Hﬁ%yo?@%dgb@a‘s{mm@w@ii@mm agittity (i.c.,
rﬁ%%dueeasé]aﬁéso a%% %Ebﬂﬁ elgga%ld r&olgcules G5 ?e eC tlseLﬁ% compounds that

0SSess 11 me activ

afethads op e aﬁ%ﬁéﬂ?ﬁ}ﬁﬁ&&sw%%@mﬁ%%ﬁa Shebinds
thab inhiikthe fdnctional expresaiomateing ohdseeetatRNApoolebulesathaffect on

d n
SRR b e ade s 1 PR A e Simpounds and

ntisense n acid molecule is a .

@WM@@@@@H&RHM&%&@@GF%%??H%}BFlé?&?ﬁBlFBt‘ﬂgeatﬁ‘r@l RgAvity when
nalecwia thltﬁm’:\@@@m{ﬁkl,dﬁﬁa&eemm% shetindriBiting transiadiorffect the
thereolp eﬂXi‘ he r‘#’Y 2 PE vERReh Flative \Q B PRED&kst assay to

orlenga%lon anscrlptlo 0 express an RNA transcr. pt

@ﬁﬁm@ﬁfeﬁ‘imtﬁé %ﬁé&é}ﬁ@?é@%ﬁ#ﬂ%ﬁ‘&&i‘é‘%ﬁ s k%%%f&og ik. In one
ofibedntiserse fvcisieaiichmbligbule caghiyiiidizetio thectargdormr g Awhich are
'Pr?%%\?ry }% REOHER WaISQRsCd IRk DRSS RBIHAG)S U=86n89 fMelsiBagid steps of:

molecule may be constructe fer nt wa s Vld
SOOI POTTERSIO 12508 Tk S A o 5“}?%\3@76061““
withrthe-expressipdetfraniatge viraieinthrypi soarrgadsafiect the ability of
qg@ﬁ??@%ﬁﬁ%&%%%@&ﬁﬁﬁe@f alerably; aned3erddingeleotiflesir test compounds

Ien th Thﬁi} &?(;ﬁ'%p %‘1%1'2’10'8 Aetlgee&)ei[g{é(- \g:!yulg re The inventive

in antlsense orientation) to t e target

g@mi?mh@qm mmméﬁrwpwpm §rHagreAfSH SR ABBER B8008 sEand ey,

W&hﬁg’dﬁﬁﬁawr myghiet afoerocfettiveaepibssianiof expressioncafttthe

0ge eQI%ang uences. Substantially greater identity of more than about
0558 preferre fﬂ’ough about 95% to absolute identity would be most

preferred. Candld nucleic.acid Jecules ca ssess r|b mee o ;
activity*! Wﬁ%t’“i’ﬁg’rﬁ?é?%&%n%‘ﬁﬁg Thvehtioh car?’é)e used ]r%/en TR

ribozymesndiethdes thadidbibmvleckinstohiai thdxes @%’&%}r?‘%}f‘ﬁﬁ’eogr
M@ HRMAINElecuIgs thal BRRaH S ORE-0r iMoIRIatsins ihahmediateaffor

IL-l eta de endent.cellular res iho a
R l}ﬁgfr@%% eléa%ia ﬁug é’.cl%ﬁ;% éﬁécﬁﬁ %{%%/ﬁ}ﬁbgk&%ﬁ'?ﬁl Olef uéis that
|smniﬂ@ete1y@r3ééiﬁéiﬂﬁ%rm¥5@6@£Btﬁltﬁﬁ’éga]&]éﬁ%@‘t‘i‘ﬁfﬁéer Li?f;‘fiﬁ gone or
'5:1{115%%%19'@1éQi@@@lﬂéhﬁbﬂéﬁmﬁdyaﬂ&gabEgztbhﬁ@mt}derﬁNAﬂybdZyrﬁ@Srmme

%k%i%e%ca'am«'efa J{g) mm@g RIVA and.Gleaverthe thdersphpgisstalies may be

bone at a spec cation

hereby function the
Rmeqﬁ%%m}}ﬁ@%%%%ﬁ%ff@%é’rﬁ%%é’aﬁlg%%%%@ area an %he test
sl nbapatde (66 recyslilg apdaieanvingioghisr srgibedies)- The inclusion
of ribozyme sequences within antisense RNAs confers RNA-cleaving

activity&nﬁ&m@tan pﬂaef@bwnﬁ@quegomsmtmbmaggam of
Crl%;b(:}(é ase g[_gs{gge Nd dse Rl 1r9ek RNASPRGHS T RRANGIRSSlude assays for
the expression of cytokines, assays for the expression of cell-surface molecules, assays to
detect activation of signaling molecules, assays to detect induction of mRNAs, and assays
that evaluate cell proliferation or cell death (and combinations thereof), as described

herein. Molecules that bind and that have an agonistic or antagonistic effect on biologic -



Nature (1988) 334:585, and US 5,646,023, both of which publications are

wihequpesaian herein by reference. Tabler et al., Gene (1991) p0§7kP%0s/012200
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have greatly simplified the construction of zatalytic RNAs by combining
tg&?ﬂywzﬁggﬁsgm atiesense RNALRRY dhetiheamrdecinalegismiRiathe
single construct. Smaller regions of homoi’ogy are required 25 for
rﬁ@?ﬁ@%ﬁf&l%éﬂﬁéﬁ% e this can promote the repression of different
members of a large gene family if the cleavage sites are conserved..
Amond Hesefes G potykiltieshaes é‘ﬁl@fé%‘&%ﬁ?@h@ﬂﬁé%b%ﬁogmﬂ activity
fiagments At drehescenpieers: Sushdiagmeantagederatyiaabpnisedathen the test
least about .17,contiguous ., nucleoti 0 r
eﬁglowénas;bgéa&%Hﬁﬁe&n%nﬁe%%‘#%?ﬁgégazgg”&i%ast a7 SRE heress when
cihtjalnsicAl bt eBssT S BIVARSIGICE B EASSERBIRBIIYL 1ofess than that
AS3342:0GAGRIk fram othesanarhinaism s pecies acenpomenipiatect fgmaist, (or

pf&%%ﬁ?ﬁ%ﬂéé%&@%ﬁ@ﬁﬁ? ENASRAUSNER LLAB3IR AGQBRIKIMANIPR, an activity
used to screen cDNA libraries derived from _e@g]ammah S?%ECIES

URHrY Lot R CRE S ap kG R FRBHEN A HrAEies, s ‘
kpenfdeddetyf theageptic Sioodn 85, imcymbirtarlinwitetheonmihonagidn activity by at
SRAUENEES B Qweﬁlmy?a%?ﬁ{%ﬁfﬂﬁ%ﬂﬁfé@ac@@@ﬂ. Mcleotides®ANREst preferably
prepared. Sgghﬁl}igon Ilg ide aretuslﬁf Ias%%neggtﬁdg., ign.stsa do
p%Yﬁ%ef’efgé a é%éjfi% @(Bgﬁffw‘ eré’LLsy? DN AGmENtS &re isotated
amctagopiticditvdizoos 356840 RCTHEPROTSAZERFD0 TegB SN AlORHEPe useful for
PregeRLHNVSNianMay be Wsetkindeveloding teatnentsstateany disorder
mediated (directly or indirectly) by defective, or insufficient amounts of, the

genes Pﬂ)@iﬁ%%QS'HQ%Js%f?%@%MQ%S%Q@%@féQ%&?&’S{LI{%@e Risglagergble to

herein of native  nucleotide sequences permits the detection of g;%ctiv
ve

gErRaticHRPhsatm AR AR PE TR RS R AS SR R S TRSR VTS Jim bound
mawlye: detected inipleittondiagnostimassdy ss fdtdthyncomnpafisshiof ar washing.

native.nucleoside, seaLENCe-distloaes RerRin Wit toalcfiaHenReuRie ivReactions
frgﬁﬁﬁéﬁerson suspected of harborlﬁg a defect in th'a ene. Other u e1",:}‘urlld the
fr

‘Eégé?rﬁ%“ﬂ'c%/%tﬁgféﬁ?f:&ggoéf I BANEH Thclide antisense oF
sensbiciigoacteblines dbrsasingelsiite-Jiharrdesponribessaisetechniques are
sequanesveiihar-LetRNA o DNAYcapablgiobliscisenia et MRdAry of Bioactive

nse) %%Pg'&lﬁaﬂtiﬁ%v’?ﬁ%){%829%%9&'U?J%Eiér‘?ﬂ?e‘%v‘%’osfﬁf‘f%7 TSEBN: 0-8247-0067-

(

oligonucléoti €S accoraing 1o the present mventlon comprise a, frzgment

oD SEENPENERE) S tRnPISHeRnTgeRaraRRBpl e dighdRguehput
aberetAhsnifcleatitteslibrafetabiyl fronuaable fbd foeabeui RO toglebtidel molecule

They bélﬂ%lt@age‘i,rié’r?ti%d%@%ﬁ@ﬁ‘ﬁ&e@,%&%ﬂ?& QHQQéB%?égoémo?%é@Hié{E%mral or

a cDNA sesguence encodin eg% ) _%ZS%C%%%%%M%E%E‘FRF Oc}isciosure

, agiven 15 %rot inis
eREMBRIC BT S Te B Ao (foB8)"
etdlwiBibTebbmlgues (1988} b58cBinting antisense or sense
oligonucleotides to target polynucleotide sequences results in the
formatiqn of@tpidxes thaimhiacker inhibi predein idxptdssiondnnone(ao referred to
several.means, includin tion: :
R e s parations.
traheraifehliprepy ot it epriscambarREBHE B ﬂ’i&@%ﬁ’aﬁf
beataeehimp kbl sixprs asithoof groteihsa dtintispnsmarmgsnges. The antagonists and

oligonucleqtides further sompiiar Pigorrtirotidestiaving e dified ©rgak. of the
polypeptides of the instant invention, or may be structural or functional mimetics of
4833427G06Rik or its binding partner/counter-structure. Potential antagonists of the

instant invention include small molecules, peptides and antibodies that bind to and

east 509, most

occupy a binding site of the inventive polypeptides or a binding partner thereof, causing

them to be unavailable to bind to their natural binding partners and therefore preventing
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to endogenous nucleases. 25 Such oligermgcleotides with resistant sugar
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gfaq t&m@"&t %ﬁﬁ§ow@s@;ngswfefgyb?e@@ﬁma@@@@/ﬁamsman
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é(ﬂf’d’é‘ %‘cﬁféﬁ %?fsﬁsé%hb T?%-Iigly&%e ; r?hgo%f%tf%eggﬂ)qgamg
Wﬂmkaﬁﬂgea@ entselisitcheammripticmansad biRipairfifegeatdhsheased by the
B?KBB{ XGNP PUIDERRAENSALQ SRS Divanitsende eligenutleciies that activate
Toet o gﬁg Sheciiciies ol e anlisense ol sRseRlIgRRNEIeRlida R ithin the

&5tdé ence ense or sense oligonucleotides
map@eflargo@dmeﬂ’kﬁﬁé@m{ammg the target polynucleotide
sequence by any gene transfer method, including, for example, WO
2006/@5&&46&@{[1{&9@6@5#@11& aﬁgag@gsnp@fe@mgdhda@ dworhigelgcular weight
é@&@?@n%'x%%gpepﬁﬁ%&eoa{e%@m%qﬂmnﬁams)@rmvpm@@mmmch

as E s -Barr virus. Sense or lsense onucle tlde 3
Wéﬁ Wg@éipeo{ﬁ%fﬁfx ?ﬁ[ét{%rr]g el ceo eeslé ug %ﬁgi%%lf lives.
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%&%éﬁ“&%«eﬁl&&%@é@d&%ﬂ@k@ﬁ@kmmqleﬁuhestmwdﬁnmmcm@mnnbodws

ed to, cell surface recepto th fac &y&glggﬁsar%&&p&r olecules
Iﬁj‘gﬁﬁfﬁeﬁﬁf Bﬁ‘?@‘ibl%ﬁ %é)l‘jzi iz ai:seﬁ?glrceeC ors. P eraE "

, conjugati
i bicingrmioraslebtbesthat SERaNTAR R EHG TR etH%ﬂgﬂsﬂ.R}fgaf to and
thenligiamck bisging nelasie thind iovdtsioartyshonkingthrgtepigaion of a
§5 for OrSQA‘aCk;?”tEX (ﬁérﬁ?ﬂ%ﬁgfﬁgﬁwéﬁ%%ge%gm%eﬁg@n%rrétﬁreferable

CO?IJU a version into the cell. Alternativel y 3 sense or.an antisens

oﬂg@ﬁ%m TRy DB BNRID S S L ARG TS d s aY be prepared
MW@tﬁﬁ&@@@mﬁeldnmeaﬁmﬁnfwdmh@m@bl@@ﬂde lipid complex,
as described in WO 90/10448. The sense or antisense

°|'90n%d@?cﬂ?r?ai“&@m‘fﬂ?épBi%r&&ﬁ@é&?ﬂbéﬁﬂlﬁﬁ@ﬁl@te&w&hn@ thedelhdStest
an endogeno ase. 15 Poly es of
argxgl Inoﬁu}fff}é 3, F% dtes f ibe @ég??ﬂg’@%%%ﬂ@qgﬁ%%WG%Rﬁ(

a?or?reagent e po pepti e attached to a

swmvsurppdndrndwhaq@m lizsrdd P ’éddﬁﬁa?nﬁnfﬂiﬁﬁé? PRy organic

afHBlBéﬁégwpégﬂ@@hlprmmtwaﬁﬂﬂb@dlmﬁﬂikzcalpxﬂypépﬁd’% (ligemycleotide
form deseribed hereinahis arah's &f Riadion the binding BaPGHiGRs to be tested
taeht o so dsu por b conventl nal procedures. A ne ex <Pacid

cﬁfbﬁ?&%@?ﬁﬂﬁﬁﬂf@reﬁéﬁm% bgﬂﬁﬁb‘%‘é?fa FoUBL tHat Wil feact

Wit fiatdional igrauns-ose amikic mmss@em;m@m@émf’% éhb@ﬁﬁm% activity.

(Pharmacia Biotech, Inc., Piscataway, N.J.). In an alternative, a

Dolype@ﬂ@%%@sm@m&@m&m abave)l im attrehddrtorPiotainmelorules that

& 18}2“%”'”% chio r‘s”s%‘m%ffghé/&%@%m gt ioteraction witBdbene or
oﬁ/pe ide also s use In purifyi g or %R;lﬁlfyln Ce”SAn

tfmpéﬁi(ﬁfééféﬁh BE aﬁﬁ@f’p%é?%oﬁ%l‘éeﬂ@ﬁﬁ ERtaesSré
baufiekte Anselidhaseslichlas a DNA sequence that is capable of can hybridizing to

the target mRNA molecule through Watson-Crick base pairing, and inhibiting translation
thereof. Alternatively, the DNA may be inverted relative to its normal orientation for
transcription and so express an RNA transcript that is complementary to the target
mRNA molecule (i.e., the RNA transcript of the anti-sense nucleic acid molecule can
hybridize to the target mRNA molecule through Watson-Crick base pairing). An anti-

sense nucleic acid molecule may be constructed in a number of different ways provided
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and held in an incubation vessel through g7magnetic field. Suspensions of

56l i i %ﬁk@é@@ﬁ%@& indling %}@&msm@@g@ k%@,r ical anti-sense

Cco ntacte

solid phaseE%ﬁgg the Eﬁ @eptl es ere ellfh "
@&gﬁ@gélﬁa%@ BiRARE AR DA GBI SUirace iR 1TiHB ¢ anti-sense
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with cells to be tested.for 1Eglrtn%‘i;;gartner e E(tasvsmg Q\S;[eor incubation b of the
ﬁﬂ%b&ﬁ&%%%&’%ﬁ%? beahatthe 6relseeﬁc 6r'a senc@ ot 't R
dedestatiesmajety on. thebselisidlyietertatiden 8y pf srraketraternbiN, is

mixiuies aheals susesied efeenlainidgmelsanaEssingsthechinding
partner are incubated with biotinylated polypeptides. Incubation periods

are W@ar%c@%@x@%%%ﬂ:@c Eaﬁg éﬁrﬁg&gg’! Qlg g?seé@zﬁy by, 26{eastane hUhethods

in duration to ensure sufficient binding. Jhe resulti |xt
BESSEPHRILEN AL R 53R, O BB DN WA By i enctiond

kighteaffiniyfofbiotimfor avidih provideleihaing afdherdesi ﬁ@@l@eﬂk@t@l@h@ﬂ
beads FIesequIgsd éﬁ’c?éﬁgc@ﬂiﬂ!ﬂ ﬁﬂQ Degsls, ﬁ%gﬁ%t@ﬁﬁ RNA molecules

Berenson, et al. J Cell Biochem. (1986) 5 10D: 239 shln 0
R R REF! %iﬁa‘:ﬂ'!\lé‘}%flf’ecé’ﬁ Botiiid Cetts: aréS pertd qetefﬂor partially

iisingkgyovsritichekmethodsf é@lyﬁewa@s Talscopsableideneasinrgaaransgenes

%ﬂ@m@%ﬁyxm%ﬁ@nﬁmp@aﬂa@mﬁme With é%ifg@phh&lmbin@hmga the

affinit 0} tides thus m

A

pa@g@rrmmelrndm@m it PR SharmpREy e paRkistirl ey b is thus
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uce In 8 Sﬁzeren

pro (ﬂltypes e pro Ins al aybe used to

SEETHIING Wﬁéﬂ’fé‘?%ﬁ%%@ﬁ%}l%tlww is retained after modification of a

binding partner protein (e.g., chemical modification, truncation, 15

mutatiBhe etesiTelbirci graginR)TAF thecifisditearbiasing ssambrst iprbreseloff et al.

'%%‘P@f %’8)@5@@8 of a1y wyrif @33l&§lﬂngymﬁﬁﬁrmmmmﬂﬁeﬁkanyomted
Ve{s 5 of the f"re'f' &;0 5994 ')0 logisakagtivity.of frgﬂ @h@s the
SR DY Pl 4 s

'0 SGicar activity “binding partnar protain 4
ast;@ﬁtwrif‘é@lfb@%?éﬁiﬁé? bl Py PESERTER St IBEEPLIE 226 ente RNA an

Qﬁtﬂ@iﬁﬁlﬁﬂg @Gﬂ@@lﬂ@s@nﬁi dhpigpeutistagenssiiibt majobe alttashelbyy are required
Iy P%%tlde Incly %esls, %?opé)ﬁ] it %%%e%lﬁ'éﬁyéﬂtgf@ﬁ&g@m%embers of

ugs radionucli romo ores, enzymes that catalyze a calorimetric
oF }ﬁﬁéﬁcﬁﬁé"{w&féﬁhﬁcﬁﬁﬁ%ﬁé"fﬁ{sear\‘?vft‘i’f‘ﬁ?évﬁ rticular agent being
chosen according to the intended application. Among the toxins are ricin,
abrin, mmnhgmbemmoﬁs@lmwh%ﬁ%sz@“ thrimynpEaTsidtsdicef fragments as

fwg} mﬁiév@tmmfm@ﬁ@amrg@mxmsoaﬂpmasﬁmwmne@emsomous
efvxg gs e”ts e91 le:% &Jaemms{?%fn?\ﬁ@@ngﬁéompmes at
su'fa (?agnostl uﬁ

cu elncl ut are not limited to, 1231

olasT30: PR 2akast é@rCOES%ﬁH%‘Fe%‘tﬂer%%ﬁ S Y therapeutlc

use are 1311 211At, 77Br,186Re,'BBRe, _ _
Because homologs of 4833427G06Rik from other mammalian species are

contemplated herein, probes based on the mouse DNA sequence of 4833427G06Rik may
be used to screen cDNA libraries derived from other mammalian species, using
conventional cross-species hybridization techniques. Using knowledge of the genetic code
in combination with the amino acid sequences set forth above, sets of degenerate
oligonucleotides can be prepared. Such oligonucleotides are useful as primers, .g., in
polymerase chain reactions (PCR), whereby DNA fragments are isolated and amplified.
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suitable diagnostic or therapeutic agent (preferably covalently linked) are
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emddgeﬁetlsmgagﬂ@?i@@@ml&ﬁﬁté Beflular 15 receptor. Polypeptides of
the invention maybe administered to a mammal to treat a binding
partnepinesiated: siserdesefuallibindidgqaits ev-rmediaely istroleds sequences

neluie ondianz.Gansed g]léﬁgg%g{mf@&flmsﬁﬁee@mpr@meby oneof
binding partner. Compositiohs of the present invent %@&—?mhlbmon of
pBIPEbHMATH RFIEHE SPaRSHBET IR, %%ﬁ% d proteins

20 Vapladie, @ﬁmatmnmhemmwwpgmw tmwﬁag@ﬁémgthﬁr means. The
pgﬁtﬂﬁgﬁﬂ; %@Mﬁesﬂﬂ%%l‘%giﬂ?%'P@&Q@gﬂﬁf&%ﬁ:}@%i@ﬂGf palygeptidstisense or
or an oligomer com soluble polypeptide e-nve _—
RS UIBBRLCLRERIRE 2 EHRRIVE Ok mai bo %éﬁ%&g’ St a sugar
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25 Llr{é)%? %?g RERLdes ﬁ:la'.rglsqe f? £ laed accordingd kpownmetkedsle of

armaceu |ca Ico ositions, _They can
cambm%m@tdﬁér@@ﬁ@ﬂbé‘fﬁée%fésaﬁﬁ%%%ﬁéﬂﬁ%}’ I s o bind 0

knew/e aclive fitktestalsnsuitable for a given indication, with

pharmaceutically acceptable diluents (e.g., saline, Tris-HCI, acetate, and

Droshp*?@tﬁé?léﬁ@ MFFQ&%)@&Q&@&M%WH@&&&%@HNtgzhmthbwzw

alcohol, parabens), emulsifier i’ & VADLS ARALQr G Srose described

SOREBTRF ﬁ%ﬁ h%crgoarrﬁﬁgrm%% lllélg c({:%%pgslft]?ons%lcludés those

30 descNIEeB0/10448, and other moieties that increases affinity of the oligonucleotide for a

target polynucleotide sequence, such as poly-(L-lysine). Further still, intercalating agents,
such as ellipticine, and alkylating agents or metal complexes may be attached to sense or

antisense oligonucleotides to modify binding specificities of the antisense or sense

oligonucleotide for the target nucleotide sequence.

35 Antisense or sense oligonucleotides may be introduced into a cell containing the

target polynucleotide sequence by any gene transfer method, including, for example,
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complexed with polyethylene glycol (PEGYg35 metal ions, or incorporated

5%8@&%@%'5?@9 MPRHRAIIHEN 25 RANAESICIRGI, Y008 W@%gene
PZOOS/Olfgoa?rJr:t 8%% " S%glycollc acid, hydrogels dextran, and the

liise) g sioige! MBI icroemulsions, micelles, unilamellar
or multllamellar vesicles, erythrocyte ghosts or spheroblasts. Such

compoSiens wtlserRsiEe el prydee sl sraney SeliBnRgusearnty 2 coptpning
viva-dgleasedanddaiesatinaivorsieaancef ardmigdhusidhe Seandcioriing

19 tb:-:ctg lnte 95%93@9 ﬂ% @@J@f] 59 @B?&?Qﬂ?a%f tB%Mg@H%&H‘& H?Clude but

dministered in any suitable manner, e g op cal y pare teral
ﬁﬂﬁé@’é@ﬁnﬁq@iéqe?é} @ﬁéﬁﬁéﬁwtﬁfé}ﬁg% nes, or o¥her ligands

shlditaheoud] snHfavenoustcos. Iﬁtrtﬂfmiﬂgmanmgneepajéthmbgadmgmdmg molecule
lagal '&SQSI?EQ'EQH%H?H&@;@IQ with &% @ﬁﬁ%@}@lﬂ@lwﬂdﬂg%gléﬁme to bind to

ordinary Skl|| in the recognize that other types localized
SRREtRaBH ege H%eﬁjﬁﬁfiﬂﬂ?t(?ﬁtf’é Bg%@{ aft Le sense oOr antisense

mhmardahtrdmeltat;mumcébmwmmalnﬂrm]asynowal,mtrasplnal,
intraligamentus, intrameningeal, intraocular, epidural, transepithelially,
and/ome&ﬁﬂﬂiﬁrﬁttog@rﬁy @ﬂaqofma@tmlgeaamuteﬁ ati#y ditemeatueed into a cell

%e %ﬁ%%otﬁ‘e%at% 8{ d@?a?teoftm@w 'tant?a&%rnua@amg%ﬂat%ﬁeg Jipid

comp Sitions of fhe present invention. lg Sustained release fr

iFRMRMES 1 AlesebrdempbiR el SHES skmetrmiens ﬁ%?ﬁﬁé%ﬁt%ﬁ%mcﬁme tipid

recaghiz & thafsuliboléesdetage svhiin/dry cetl dpending egronsugriactors as

the nature of the disorder to be treated, the patient's body weight, age,

and g@%ﬁ@éﬁaa&gt@maa@sm fmgemflraﬁimm@?tmo%ﬁtmﬁfaa@m@agem The
e defermined a to animal tests. and the n

P REFR S0 et B T LB A AL RA0d @ A RS binaing

maéﬁeegro@am@@aﬁma@émmmmmﬂaﬁg nkpRoLiBIsHISApolypeptide

qesapiafianfosreHinibRe ererrisos capiblo pltadliDNAdbaydhey forrmdatédattached

fgtﬂé%ﬁ&%ﬂ for example. M%ra% CeHlﬁ%&“R‘é%&éJﬁ 19@{@9@%5%

the art are e that nucleic a ompasitions (in ﬁ? %f%are

taRS pLmngfyneione] rgtﬂapétb?éagtbﬁeatze@r P ETREPIRE Ao

arad vidhechdine ofjcteieiacidecomipdditidthwvasadinistérddetHiisiatzerivel ].). Inan

%@ﬂ%@%%%@g t‘i@@?c\’whp&ryéﬁ@ G@Si@ﬁ%@%ﬁf@)@ﬁjmtﬁtﬁéaﬁ@@ﬂfmm A-or

poly ptldes encqded, theréb othe use o%the Xpe gioen% l?}?hhe Fe moiety.
%Ht PRSI s ’aOF%@{aTF% R1667 Iimé? Wnéﬁl[ iorogical etfects

that result from the interactions of 4833427GO6Rik with its 30 binding

partnef.hsrifedracpinlsialig fese iorREREHE LA HRRIERNgAaFty pRa express the

Rolypaptides alsm maydbserfriayedyipeinidissoadsaysdoo detdictipgese such as a

4§)‘?I’§m%7c%%%%%%§§1%vﬂg@& RRUNRHL NG LHRI AANAR. B! %89&1@1%1&, magnetic

|nvent|vep ypepiid l] also be useful in elucidating.the si

AR BF 53 iy HOMBLRe: BRI R CLAS Ay on vese
nioculghes varigusia Siskt iSusp sutbrsighedhgp pdthrovayps tFininmBlizememr tner
'@EBR&%&W&M@%&MZ@M ineaptive, RAlYRRRtes hBYE HEHIRA thereon. Cells

tre%(%trlg mg the binding partner on the cell surface bind to the fixed polypeptides, and

unbound cells then are washed away. Alternatively, the polypeptides can be conjugated
to a detectable moiety, then incubated with cells to be tested for binding partner
expression. After incubation, unbound labeled matter is removed and the presence or

absence of the detectable moiety on the cells is determined.

In a further alternative, mixtures of cells suspected of containing cells expressing
the binding partner are incubated with biotinylated polypeptides. Incubation periods are
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ameliorating a wide variety of diseases and syndromes in which cell cycle
woegiatien®r apoptosis plays a role. WO 2006/056340 PCT/EP2005/012209

PCT[EP2005/012209 -33 Antibodies thaj@re immunoreactive with the
polypeptides of the inventjon are provided hekein. -aptibpdi : :
I Eh AT BLPRRTALE e LnEldn (RS AR EREIES ing mixure
dentibguystaisloppusetc won EskedivBinaTigR TRy herGolyperstadac high
frRgmertsoMariaRts: fusion RIS dRlg ofab skl afiisve thapddssProcedures
employed. as "immunpogens” in ' bodies i Ve (1986
f?ﬁé‘rsé%tﬁflg}l%'rgo%tﬁcep&%:%gI%/r,et}%lg&po ;%%&%%?%ﬁ %gp ?‘%22‘3@9?1 fusi(gn 11)
ORI, Wi o RIS OB ARk O S GPIEEt o GHIEHRE Col are
Jarmnatienafanthodissotilesedantigenic determinants or epitopes can be

either linear or conformational (discontinuous). Linear epitopes are

cor ﬁg&@i&ig}g&eﬁ%ﬂmm@m@r@m@m@m polypeptidss winiteng
conformational or discoptjnuqus epitopes. are-£om
A
bitthclesenpraxinytiauplsty prowsinaB| SHGLS. & Jarenal Srhe gy 2blity of
ﬁl&@gﬂn@&%}f&&lﬁgﬂdﬁf&e lishing phs .tlﬂpb%éptﬁesaﬁﬁé@dadgyed ina
proteins have complex surfaces, the : 6118 AHikRin that
e GE RRNE  ERE fod a e
Iinblerantersdthibdilintit e RATSBETL STHRICAURAPIIHEFTE e cgREhes fs
%é&fﬁ@ﬁﬁb%@y%&@ﬁeﬂfta\twiabﬁmpjtbﬂhsr(mokgimiewasitﬁtiat.e,tﬂlnﬂﬁﬁﬁﬁéf

iology” 2:14 (Garland Publishing ing. (20d 8619960 ERitenss, Maydagon,
Taen #%8%‘%/%%%18? fﬁdé%wgg%n%c?ags%%] g\i/v(r% f’n’t%n%t%.%]us, one aspect.of-the = .d
prelsionirient herbia%&affﬁé%ﬁﬁg’ém%% §é% ‘ﬂ?ei’?nc')"ﬁ% peptides. "
of the: isvantiomdSitalepitdpesare ospfatdor taidierbamibadiesejimpact of the
%ar - c@tﬁ@? BR%Q&S‘LEQ?%@? o Eesed -merertetziblogion activity of a

8 itionally, epito e8 from the polype .tidg 0 the.gng/egéién %%s@gr&??&dy for
BinFlag R AG Y thUasAPE ARG T 5ty Specitic mof?rl]g antibodies
romslebstances such as polyclonal sera or supernatants from cultured

hybridomas. Such epitopes or variants thereof can be 25 produced using

techniguesmve! (diowddndhendrisugeassolichpithse synibesiticbisé ivcal

or enzymatic cleay 0 ide, INGFEE IBRRtLENA, drugs,

B S Lot o S

QM%@W%B’@G@WW%WW%&%(@%&%&%& AVE Been isolated or

reavBinnp aridatikkpotyide phidps:tibddr poiytiosiakahsemaeeetag to the intended

Wihedienmaybe isnedyconveRtanaligaiues i Seadianonas

e}?gmp e, Monoclonal Antibodies, H .brldomas:t@nl\lsex\{lv INEASIQN M 45

BRSERGE RAREB M ENER: ﬁﬁcggﬁg?,glﬂlé%ulm Press, New Yorlé . "

(98 hanchesntibd diesyAivEnbest ATasyIRIsh (RE- HERBHBAT 4ha7 6 s‘.‘ﬁdm“‘i‘ es

Gﬁ’ﬂ&ﬁ@mr&imﬁfig@@@f@@m&emssreczaidiismwddéﬁioﬁlm ¥oTades). aﬂf Br.
bridgma cell lines that produce m Antihgdies specific for tige, ***Rre,

’Eé/( %8 iged %gﬁﬁ%l?iﬁv%ﬁ fon are arggﬂggﬂemplategd ?ére?r?.!’Such

Ry oriiis miss b&britficéd-and identified by conventional techniques.

One method for producing such a hybridoma cell line comprises o

immuﬂnﬁg@%h@l%imt&bdjp@bﬁd@im‘ééﬂw any suitable conventional

procedure. The polypeptide comprises functional groups on amino acid side chains that
can be reacted with functional groups on a desired agent to form covalent bonds, for
example. Alternatively, the protein or agent may be derivatized to generate or attach a
desired reactive functional group. The derivatization may involve attachment of one of
the bifunctional coupling reagents available for attaching various molecules to proteins

(Pierce Chemical Company, Rockford, [IL). A number of techniques for radiolabeling
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thereby generating hybridoma cells; and mhentifying a hybridoma cell line

that produce n clon g
BRIt B Bagor R A MANaL R 10 BOUATPLARIIA weing o
mﬁeﬁk@@@?@ﬁ&ﬂ&kﬁfﬁ’éﬁi@g B¢4hk foreRantiffvention include chimeric

antibodies, e.g., humanized versions of murine monoclonal antibodies.
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@5@{&3@1 98@51&%% BB&%E!ygﬁdtwwamlmné w@gng&amammiamd or

minist red to mans. In one embodi ized mon nal
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roce ures for the prodyction of ch| en further
gﬁ@?ﬁ?@ﬁéé‘%‘é}ﬁb feREde éﬁ?ﬁﬁ@%‘f@éﬂ%ﬁ ‘E}H’e%‘ s@q %egll pxcess of the
Rigphepada @ha@o&wmd(asgg@am@@anm@@ammb@ RIGRIRESEr SScio @ mammal

%Jfﬁét@gx%ﬁ 8413439 datrick et al., BiolTechnology (1989) 7:934, and
Winter and Harrls (TIPS 14:139, May, 1993). Procedures to generate

antib chall can. ke fou };quglrg,%zgn ADp B Rc2PRu8¢%y of the
and U an r ated pate ts clalml priority .therefro %lé 27GO6RIk
Mndmaﬂéﬁm%@ﬁp@rﬁté‘%??éf’e‘f’é’ﬁé’é% Zg)ﬁ\ﬁ’fﬁj@ﬁ Bifdi Hﬁéna Hents

ollhp prideadiebe whidhoalyibie tpmﬁmgeﬂehyﬂog@nveméﬁéﬁé@@ﬁi&hké@ its cellular
are altso encompassed by the present invention. Examples of such
frrag%ents include, but are not limited to, Fab and F(ab’)2 fragments.

Antiba gjéig? ent% &nd den atlvese)plgod gcegn@érg%qgtécnqmﬁ%g{meﬂ abinding

techni S50 provi &dTh'on odiment, the antibodies are

Spetife for oSt G o FeRESeH SSTIARHGE BREFRD F e conditions
rASSdgaskYitho i RIDIBINS cRarebringtprocetirdm pyavtiich such
antibodies may be identified are well known, and may involve

'mm“'@&ﬁgk&rs\{u%@{m}@g@w EQESXGMAlS: dheantbetiesidben any form

invention can be used in assa sto detect.th presence ft 4 biologicall
‘g?}Pf,Sé’(ﬁth}g%\Feté oteins var1an der e%) ﬂgo\/%%‘s and biologically

Invention, el her |n VItI’O ori

a&tﬂh&diagmtgﬁs 3e mywéaempw%tf)l}hwwgwbgﬁt@ggp&ses a soluble

da&%%%leﬁ gptien Rynipennaafiibit/eiypepaidgrapthe Miveston.
antlbo es that additionally can block binding of the polypeptides of the

nventeg i Q&BMg&gﬁgﬁﬂgramayeaayﬁa%am d@aﬂb@w@am\pmm

that resu %rom such bindi blocking antiho

u§1ﬁ@’1§ﬁ9éﬂlfé’6’@5§’§éﬂp Wy P(S SAVBPERE tgs‘b ASAiREY. %Y,-?t.g% cll g’t%&gptable
thisl abilify oiedibitlsingliog, of 4 883423 E6R Ik %axemhm%geggﬁgggﬁ%nu ated

the 4333424 RRERIK RGN A e HepMelyHW I 2006286 346rul compositions.

e ke

known actwe matenals suitable for a given indication, with pharmaceutically acceptable
diluents (e.g., saline, Tris-HCI, acetate, and phosphate buffered solutions), preservatives
(e.g., thimerosal, benzyl alcohol, parabens}, emulsifiers, solubilizers, adjuvants and/or
carriers. Suitable formulations for pharmaceutical compositions include those described
in “Remington’s Pharmaceutical Sciences”, 16th ed. 1980, Mack Publishing Company,
Easton, PA.

In addition, such compositions can be complexed with polyethylene glycol (PEG),

metal ions, or incorporated into polymeric compounds such as polyacetic acid,
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woakinessstdarget cells. Antibodies may be assayed for the alpifity t@dmiaiai 209
4833427G06Rik, or binding partner-meo[iggg cell lysis, for example. 5

Such an antibody maybe employed in an i vitro procedure o oo
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5 effectiled upiihidiing a binding partner-mediated biological activity.
Monoclonal antibodies are generally preferred for use in such therapeutic
methogse by oneseimbodinteritvanantigenboindingiaraibday FpagviEHRlfgmanner,
employed, Anfibadies Maybe seIeenedforgoepiatiptkeateral” includes injection,
A RS ?

mi properties. Such antibodies, upon binding.t o - od
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dSSTAGRLIHY HH ’(5‘5??5%5?/ YA 1096, "Suprh), stimulate.
niarbighagesiarid vassuimser dotenatles RPig Priduees i elglly> and/or
upirepHlataRIpiRcHiR P me stifrcerohivasaulaendoathetidjaei 126 site of disease
Compositjons col ri L@%&Q&QH%*@JQ%%%@r&fﬁ?ﬂ;ﬁﬂ@mmweﬁ&ggﬁﬁwenﬁon.
of & THVEtitiSh: B a physiologically acc pi%bl iluent, excipient, or
15 cémainaﬁbrdﬁéméfﬁﬁ@iﬁtﬁb?é%m of such compositions
. are as described above for compositions containing polypeptides of the
inventiomeAlstiedrovidiebreimsintans wihjeepan cBimbiiabla dRsasesit vary,
(Eedg‘rpﬁg@gg%%%@ Q-R7therapeuticagaetpirchas derthetantbae, the patient's body
X

mples of 'such agents are presented above, T i _Spﬁaﬁruﬁg d
PR 00 BIBL IO THE D AN Fo o QLS DAy doss

trams beriesemiinalh vitr e kuamiaichisitsgeme Bedr R AM RS
20 clonesAgrivesh ffopeihbesenaroie dagueanescemedpricingg introns, will
be useful for transgenic and knockout studies, including transgenic cells,
éo oaga@g)sr%g,éng%[egﬁlﬁ%ﬁ&g" ] lé{é&iﬁé&%ﬁﬁﬁ@[@gﬁ@@@g@ﬁb&
oodnow ransgenic An in Rqitt {ed. c . ample.
RS AES e TE S8 DA AT B Lo Lo domy o el
SoigneevE&9B2)REAIT TG Ohpatichly Skl iesha Jaayc2aarESBaL gycieic add
v lion el
ractical Approach’, ress, Qxford; Ros ye Q9 ed, th
25 (1@5??%?1%%?%%535@%% %eé%(:sl?)%(iggﬂgg"{%a%i}_ulwti the MoLIse ft )
Erbiyrivk haddorateid Mamesitionsor B atseEns e edsapaIoTIEe ©
-BQQQ&gQL{@Qn@ma@a@j@ﬁarbor Press, NY; Wei, Ann. Rev.
Pharmacol. Toxicol. (1997) 37:119-41; and Rajewsky, et al., J. Clin.

Inves. (A998 98553 323 Fxepipies ahteasdechnigiamincludecdhrch tool for
Insertion of reporter genes operably linked to promoter. regionsiom-aibsRik with its
incﬂi‘:‘gﬂé‘%é@@gb?}?ﬁiéaﬁ%%ﬁf}ft@%%%g ?ﬁ%(:etfgrtwe,rgr L other means
30 knbisditer thoseeskilfeiom tllriélhrtmEt@%ﬁp%?fﬁﬁ?é"?érﬁﬁ‘z@éf%ﬁﬂﬁrﬁitﬁ?es' ,
Polypeptides also may be employed in i vitro assays for detecting 4833427G06Rik, the
binding partner or the interaction thereof. The inventive polypeptides will also be useful
in elucidating the signaling pathways of p53 family members, and in identifying
molecuies that modulate various aspects of such signaling pathways. The modulators
35 identified by studies utilizing the inventive polypeptides have utility in treating or

ameliorating a wide variety of diseases and syndromes in which cell cycle regulation or

apoptosis plays a role.
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Gruss, Nature (1989) 338:150-53) into erdBryonic stem cells allowing for
e IPRAEHRD m%%ﬂirﬁﬁﬂmmvmm&@rp@,wﬁ@kmmmﬁe%@@n% are
into the germ |ne of an animal. Th‘ﬁi@f{u%@ kpocksout al Dantigen-
BsyHisied fHaTEpORRT HEHe semsotialty HThie FRUTSHREP erW|se
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g?@g%ﬁﬁeg% pRune, Thetashnigus pidiemolagus sedordbitatienisy be

the art. t. repl bstitut .
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oiRgyregion (@feB Ribtalpioyide améxderavshialitepersneybgidewtified by any

expression of, tIT{e t Alternatively, or in addition, additional 30
tégl%le spe%l ffic reglﬁorﬁ{ﬁements may be fused with the coding region to

permlt tissue- specific ression of the trans I 2034 fth
appropriEIg MRS fé?b‘il%?ﬁes?tlh%veeﬂt mtgoleagerswﬁ?:?cﬁ%f&l\%n ne : dle < e

e;mii)tpepeggstofth}eel hjeetsidis @mhm@@p&@ggmfgi fs Wﬁ@ﬁé@&i@?%‘es in
‘?ﬂ&ﬂdﬂﬁéh@cﬂfﬁﬁl%ﬁu@cﬁéﬂ‘& degAnd therdDMNAlsalitielvis Atjéittenlly,

) gt { 8, in
rﬁgt}géeegcg e%?e'Stl e?ﬁu‘la%Zé]efr{ﬁ o.Myt ata &%%QQQQE%Q@%

mou by the appropriate h(%g’mones to g1a|nt

presgiianay mwﬁcw@%bg&%|wg§1gow tﬁl’tﬁ,%?c‘?éléi 250 M onal sera
UERrispdrptants frardl dibvetaisytar iboma\SD G0G61056340variants thereof can be

EPCQ%F ke %‘29‘.%5]‘%@*9‘% o &am%@@m&% memml@mgm@@gy& chemical

ting D o the and is used,here
eI B REE ThARSYERE U (AT RIBRTEN ay b asdeg
screen or test compounds for genotoxicity, with the added advantage that fih
one mady Simibkantbodis EhelraEbmE BRSPS SHIOREBAbEREDBRRIS of the

COHmBRE, Wﬁétﬁélﬁ@leﬂw@@%m()ﬁ% besh iesigent® of cheimyerntioftlargolypeptides,
BRI for deter 0 S ROLEH AL 0L COmPRUII0,CaYE SERRIRNGY techniques.

pon Inis an animal, The met vention can
pﬁeféu‘é@oaﬂ%ff@?a MpRodie A0 RSB %%3&9 &ﬁawgmaﬁrgmn in Biological

Analyses, Kennet et al.. (eds.), Pienum Press, New York {1980); and Antxbodxes A
Laboratory Manual, Harlow and Land (eds.), Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N.Y., (1988).

Hybridoma cell lines that produce monoclonal antibodies specific for the
polypeptides of the invention are also contemplated herein. Such hybridomas may be
produced and identified by conventional techniques. One method for producing such a

hybridoma cell line comprises immunizing an animal with a polypeptide; harvesting
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indicator genes. By administering test cqorgpqunds to test cells in vitro,

one can eliminate drug candidates exhibiting_.unacceptable genotaxicity 1.
RS g ST ST onts s TR ESRAR  A AR dBIAREel e,
Havély meamxérﬁibrbmrg@%w@e%@ﬁﬁ@m&ﬁé&ﬂ@m|%1fé%@lat produces a

bettesRdessianshbyafBrence i tepepadific hxampledondliehtivadies may be

included herein for urpose of illu§tration only and are not intended to be
vered by convennonal technigues.. : i L
i ing un ass Otherwise spemﬁea, in connection with the following figure:

20 Figures: Figure 1: sh_owg_a diagram of the siRI\.IA-m%fii te%_ < antibodi
ook NS AFOBOBBE BN CGHAG M RIGIERS A R BER AR S TSR i ibodies,
alipyisimyogedicasis o ifferontiate edenalafitindiavifydbknrdemizggentibodies
SRR s ‘é‘*a’%@?@%‘%ﬁﬁmﬁmﬁ g hors Thoy.

si -1; DI-2), control SIRN/A or Jipid.on ar urs. :
TR TSt A R R 67 ST b a2 e Hifodianent, o
dnuneuitadsimuiithrestmidiodicsmsisetiovrgally TRy EigRuRaGntibody (or
gﬁﬁr Hanafect n@ﬁ’%‘ S%Qﬁiﬂfiﬁlcﬁiﬁhi&@ gacraasee;dagleiiBiNAdDY a human
0-96% in G2C12 cells. Control siRN Id 0ot signifi - -
L
dithdbrtifreredmiatarineomeiyetapesarbe A ARg a Supoisdrs! gt (facking the
rasReArbREIRCE) QA ved|Bdhai Werenteanifedie @ with Doglepdeifroduction of
sSiRNA differenti i o u cribed 1
ey L SN A
RSFHBTESRE vV ERLET A S M T B VI FASHE QR 1987)
ubieestgidraintl b0 PratiicEetheqires ERENVERGNaThWisttoatelidasis (TIPS 14:135,
ﬁpﬁ?dﬁ% .ﬁ%@&ﬁkﬂ%&ﬁ;@ﬁepﬁ%ﬂsﬂg@ @;Qf%g%u%%@ ey B_@faﬁmgin GB
illustrative and 5 represen . Example 1: notypic Assay .
G O o e S AT RS RENP e R K R R
Gherafoats, dthef wiuigh wereadigsoivied by BiasOceRkespt-for pyrene which
was dissolved in MeOH. The concentration of each drug used for
genotoxigiyetesiing vgasapaseds wichetherits doncehtdtionkhowr dedad bye

%@ﬁ%@gﬁb%lafp{m%ﬁh%qéa Vi WHRIS HhAL CRGARY BHARLMAS BRI MW Bles of

wide range of drug concentrations rangipg f 1 to 5 mM was .
SR A BRHBRoRIE AT b DA BB e o AaLq - Amtbody
chngentmationdtdstod twapdetensiiag by bititegicstulag toshaitguss are also provided.
compound solubility (Table 1). Genotoxicity assay. C2C12 cells (ATCC)

were graWhdREDABNM WithtRO R Iieslbsgshitificfyruliateslypeptides of the present

p?nqr-esﬁqtﬁpﬁ %L%’éaciﬁiﬂg t fr:?cz)iggtzaé'ﬂmiﬁy %%EQ%%@&%"@Q‘EQ%E B?ocedures by which
such antibodies may be identified are well known, and may involve immunoaffinity

chromatography, for example.

The antibodies of the invention can be used in assays to detect the presence of the
polypeptides or fragments of the invention, either in vitro or in vivo. The antibodies also
may be employed in purifying polypeptides or fragments of the invention by -

immunoaffinity chromatography.

Those antibodies that additionally can block binding of the polypeptides of the
invention to the binding partner may be used to inhibit a biological activity that results
from such binding. Such blocking antibodies may be identified using any suitable assay
procedure, such as by testing antibodies for the ability to inhibit binding of
4833427G06Rik to certain cells expressing the 4833427G06Rik receptors. Alternatively,
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containing 1% DMSO or compound in 1%BDMSO final (see Table | for
compounds ang conceptrations). The cells \were inc ed 4 :
FIREHIG AT PR BT DrEs L s oo 30 P S el effct
Horsessatufywauibmepyidesatelanin Foniawbiginedhine) Wit erHig BF t© tareet
velicle, Grlisavers, assaved vigswally forifierextibliors 3848 G0ERIR, bobisding
dlfferentlattagatggllgnf?rm (%oetube while blocked or delayed cells

- le.
REAEH S HOR0 aye Wit ve?{fﬁ31 F myotubes. If the block is extreme, the

cells begin to die after 3 days in differentiation media (e.g. treatment with . .
ctomoSHAE 3 SRRt T T TP AT 5y Sb ey i

¥ 3
thieocel i chilit aftedagi2dl hmiwiexmémdéﬁ@mﬁ@@ﬁmh@éﬁvérﬁéeg;%izﬁg ody.
it o de e Lpes s o
J -Qo- amnotain -35-6 0.5- 5 .
A PRSP HET 170 7 G FO0) A HOR L SAEAL (N ey . herepentic
62698Q0r/E H00YE) NIt 2some TAgecking Wibpsh g Rppymal in a0
Glafintaterf 3700 TaQrh 2ik8Q G IINA Bepayireatalei44@ Hibldef: 8- 5O tAonoclonal

WO.2006/056340 PCT/ER2005/012209 -
SR SRV T e (o M e 86 08
Cabrpbrg, Prantgerabindrastarbedvdrsmenl 0By RIEMethanol

67-56-1 1-12,206(t) NA Propafenone HCI 54063-53-5 0.1-100(t) NA
MesalAmiive &8s5728 18: heTekis)NAr Tgnmostkiisle bigapbanimicking, progerides. Such

T

.5- erazosin . -64-7,0.5-500(t Prostaglandi

(R TR A G S A A B AR U B s B L1
Nndsristhelheusherdls 3185y Ngorryienetbrgionmoey essg fggctivate vascular
Mgihanasulfonaie methyh 6824, 80 200:01i6@: QG2 ceistenfMEY (Janeway et
I\QF:[ qggg,s slgtl};(r)crz])? ts%%u ltg rzn- gcgb%ﬁgg%ssaonoc% \i’la(gguﬁ?@{d@MﬁAl cells to produce IL-6,

and up-regulate molecules on the surface of vascular endothelial cells.

Compositions comprising an antibody that is directed against polypeptides of the
invention, and a physiologically acceptable diluent, excipient, or carrier, are provided
herein. Suitable components of such compositions are as described above for

compositions containing polypeptides of the invention.

Also provided herein are conjugates comprising a detectable (e.g., diagnostic) or
therapeutic agent, attached to the antibody. Examples of such agents are presented above.

The conjugates find use in in vitro or in vive procedures.

The present invention also encompasses transgenic animals with altered indicator
gene activity. Recombinant clones derived from the genomic sequences, e.g., containing
introns, will be useful for transgenic and knockout studies, including transgenic cells,
organisms, and knockout animals, and for gene therapy. (See, ¢.g., Goodnow {1992)
“Transgenic Animals” in Roitt (ed.) Encyclopedia of Immunology, Academic Press, San
Diego, Calif,, pp. 1502-1504; Travis, Science (1992) 254:707-10; Capecchi, Science (1989)
244:1288-92; Robertson (ed.) (1987) “Teratocarcinomas and Embryonic Stem Cells: A
Practical Approach”, IRL Press, Oxford; Rosenberg, J. Clinical Oncology {1992) 10:180-99;
Hogan, et al. (eds.) (1994) “Manipulating the Mouse Embryo: A Laboratory Manual”,
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1 methyl -3-nitro nitrosoguanidine 70-25-36.1-0.8 '~ 0.1 (MNNG)
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tested coc};ered a wide ‘range of chemical structures and therapeutic uses,
HERFARG an anti-psychotic (clozapine), an anti-hyperlipoproteinemic

(clofibrate), and an anesthetic (urethane) agent (Tabl All 19
non-gERrtEsBisge Ris wemﬂwggga@»@a%%esma@% e gpe art 1t
Eé};ﬂ@ﬁé@t{aﬂaﬁ&téa&edﬂ@hmbgeﬂwﬁgehmmgﬁnatm thdnniormtgenaatiergnd is thus

(Fér%%ﬁgélggﬁjfggl&%q:ﬂa@ Sehdiffersatiafipnintmmyatikesa but does
t| oncentrations tested. These C% &gounds blogked dlffer ntlahQ,e form of
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IS éPgL%‘é daduction.gihreatksinid udie.siEapaadcRiARIedysimd of the
faéﬁ%;] oposi Pg NA alkylation (MMS and EMS), adduct formation
HAYDESS, Htercalation (5-FU) and mitotic spindle
formatlon inhibitors (Vincristine, Vinblastine and Paclitaxel). The ﬁsults

from ti&-paPRaIcet KORPBINNCR derSARLF AR MBS RR AT © the
gysiameoai does not remove them, and so is useful for producing an animal which

expresses its own and added proteins. One means available for producing a transgenic
animal, for example a mouse, is as follows: Pemale mice are mated, and thae resulting
fertilized eggs are dissected from the oviducts. The eggs are stored in an appropriate
mediam such as M2 medium (see, e.g., Hogan, supra). DNA or cDNA encoding an
indicator gene regulatory region or promoter operably linked to a reporter gene is
purified from an appropriate vector by methods known in the art. Additional inducible
promoters may be fused with the coding region of the DNA to provide an experimental
means to regulate expression of the transgene. Alternatively, or in addition, additional
tissue specific regulatory elements may be fused with the coding region to permit tissue-
specific expression of the transgene. The DNA, inan appropriately buffered solution, is
inserted into a microinjection needle, and the egg to be injected is putin a depression
slide. The needle is inserted into the pronucleus of the egg, and the DNA solution is
injected. The injected egg is then transferred into the oviduct of a pseudopregnant mouse
(a mouse stimulated by the appropriate hormones to maintain pregnancy, but which is

not actually pregnant), where it proceeds to the uterus, implants, and develops to term.
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compound (MMS - 0.008 p g/ml; MNNG-3% -tg/ml; cisplatin - 0.6 g/ml;

topasida - 0.5 . hj 1% WMinGistips sutialenN/Oigttthe egg,
%r%ﬁw%%r%?%?g@cﬁggﬂg g%tv%%%ﬁ{a%c%(%g drug, (t:%anged to 8
HfeHed A RBM A0S TdiffereRtAtion, and harvested at 6, 18 or
24 hours after induction. Three independent replicates were generated focrl :
each Ttrugganit tinieplsiok ISasierio s iR g SRS AT BUESEBRRgRds for
R preieeals descabedindhavathrpettix bxpressisimAhalysissfechmcat the effect of
K/Ianuaé. be.iefIy,ft%[glcRNA(\)l\{v JsQlated from cells by the acid guanidinium
ﬁ%&%ﬁa e@é%henoﬂﬁﬁoro orm extraction method (Trizol(r), Invitrogen,
Carlsbad, CA). Twice purified poly(A+) RNA was isolated and reverse
transcribed using a T7-promoter coupled oligo(dT) primer, followed by in
vitro transcription. The labeled samples were applied to the Affymetri .
Murin@lG enchs Aot 198356t ahB vy BRdRFSF BV Pﬁi&ﬁtteé‘i“&%‘é?gb‘e potential
HR cwrapbed isinga G450 Riigiop atatibni mstdasicaniech enigndb The methods of
%831199 Q sgannen.J. E‘ & Igsulting image, files;were. analyzed 4aingy technology, or by
Affymetrix software {I\/Icicroarra / Analysis Suite version 5§%%W0
ORGSR SO0 P PSS RS 8 AP FREGT
tseqisirnt oy espulatige he @xpmessiono e flic sidicding SDesiBiReHNEEEINE test
je Ang ime poinksie sempRceddibmalicales Ghadbiclemated
controls using the Student t-test. Thegﬁne e>étheSS|o%$evels were .Inggﬂ Jive

(PARSFSAREL BERHS BT SHINERE SRS e fEld Ehange of th
avaiage 5 expression level between the control and drug-treated cells was
also calculated. A gene expression change after drug treatment was
considered significant if all of the following conditions were satisfied for at
least one gene and time point: First, the gene had to be expressed in

either f'@ﬁag{égiyﬁa;@&i% %mg@ﬁ%%sege@@ige& Eﬂtﬁﬁv@ﬁd&@@s&dﬁé%mr
expressed i{ the metrix software determined, that the gen

BRBCENOH BT AS BB Tl T Ao g T g or purpos
expitbstierioshalneedmeaidantinesdand ebukipe BRERGIRTENSFHocified, in
bagkarauncvariakilibioSasongathe calculated expression change for

each of five tested drugs was at least 2 fold, and the calculated p-value
for the expression change using the Student t-test was less than 0.01. 15

‘To further validate this experimental system, and to examine the

mechagism by which these genotoxic agents inhibited myogenic
differentftiSh, we used oligonucleotide microarrays to identify genes

whose _expression was altered in res e to treatment with gen ic

drugs. hﬂ%ﬁﬁ@ﬁ%ﬁ@ﬁgﬁ?ﬂbg?\ﬂéerépﬁwm 0 I%ﬁé%ﬁ? (c:;a'ﬁ%g’ a‘iﬁ%é %’TINA'

celRNes-Didiaihkristindosulfaf®ogliseR A ndwkiciy wgeals odlrigifdlerentiate even

mechanisim; dLiphibits Mmitpticcsringle-formationkydleakingh tdulin of the indicated

DAl s AR, BTN 2R0 G SHRIERE S AR'SM,(5 4528 hovss.
They were then treated with 75 pM MMS or vehicle for 24 hours, prior to washing and

culture in differentiation media for 72 hours.

A) Twenty eight hours after transfection, Dogl-specific siRNAs decreased Dog1
mRNA by 80-96% in C2C12 cells. Control siRNAs did not signiﬁ;antiy decrease Dogl
mRNA level.

B) Mock or control siRNA transfected C2C12 cells did not differentiate into
myotubes after mutagen exposure. However, mutagen treated C2C12 cells that were
transfected with Dogl-specific siRNA differentiated into myotubes.
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induced a distinct pattern of gene expression changes relative to the five

wibeskaige tested. Vinca alkaloids induced distinctly differengehapeqas iizzoo

gene expression than did other tested drygs (see also U. Scherf et al.,
Nature Gen (2000) 24:236-44). 25 Because of this, gene expression

ghan?g : re commonly induced after exposure to the five

irect-acting genotoxic drugs were analyzed. Analysis of the gene . ... ..

exprédsitrllautagavepse Rt %@é@?f@?xﬁ%@ra %?@%ﬁ&?fr??&% 5 ffigd in the art
ttem;@foqeﬁwﬁnammsian@ftepﬂeta'uménmmnhmﬁvetwmcﬂa@ﬁﬁ@u}d not be
%%@%f%x'c? a‘%%'&éu(ﬁbedl{é%ggg g eSS WEeRtHERY, (s SRiBGDeReR) ve and
see Table 2), Each gene selected exhibited at 30 least a 1.5-fold change
ipPEsSPE&EHS eV fatter treatment with each of the five drugs, and the
calculated p-value for each drug-induced expression change was less

than Ex@piEHe Bixpre5gion g8 genes was up-regulated after drug

treatment, while that of 58 other genes was down-regulated. 35 Table 2:
Fold ghapdertnexpiressidiimsspotseds gordtesid Gompbemas/SingoFine
@%%%é}[ g"dﬁél-/eol-:c]i%l J?g};ﬁ%&{%ﬁ;?ﬁbﬂﬁ)Y@g@N@?ﬂQ@fﬁ%ﬁ was dissolved in
. y escr tion D CIS ETOP

MRRIG VINCoBrtP IO AL SRR GOM O (LN 1 6 110155 gk, voon he
encttencitieniciorepeaiBesn 2 8usiviel 4020380 472615 3 Begp haggoncentration
%%%ﬁéﬁg:%gﬁl% @ P{ﬂ%@ %@@gzgckﬂt&l@ﬂs(}én@ﬁl@ B8nRilaM to 5 mM was

- I Ifferentia ay 5. 30 4, 705 :
By O B0 UL See s o5 v s D earon tsed
e dse3G081 0D BI04 A IKE PEDRD B Peos! 6696 % 36 ?ﬁiﬂ()-
S1cl9a2 Solute carrier 3.10 2.30 5.50 2.70 3.30 1.40 family 19 (thiamine

transpsterxitieyhery? 203 3iopls TAFSOrmetiogr3:30i2 BYENOvHF0% FBS,
ES%Q%}QER%EH&]%?SZ%% induciblg.nusledn o RipieipH R4k hdeitNAhe

di erentiiltionr assay th;4per' oﬁnQé%ioaQégﬁdiég 'Eo%;:r QR %%sc?ﬁp&?%% Puri et al,
Nature Gen (2002) 32:585-93, in growth media further containing 1% DMSO or
compound in 1% DMSO final (see Table I for compounds and concentrations). The cells
were incubated for 24 hours, washed with PBS and placed into differentiation media
(DMEM, 2% horse serum, sodium pyruvate and Pen-strep-glutamine), without drug or
vehicle. Cells were assayed visually for differentiation at 48 and 72 hours: differentiated
cells form myotubes, while blocked or delayed cells maintain a monolayer with very few
myotubes, If the block is extreme, the cells begin to die after 3 days in differentiation
media (e.g. treatment with etoposide or cisplatin). Drugs were titrated for cytotoxicity by

assessing the cell count after a 24 hour exposure to compound, relative to vehicle.

Tablel
Compound ChemAbs ref. Dose range Lowest effective
(pg/ml) dose (p1g/ml)
DMSO 67-68-5 NA NA
_PFamotidin 76824-35-6 0.5-316" NA
pilocarpine HCL 54-71-7 1.6-100¢ NA
Cefoperazone (Nasalt)  62893-20-3 0.2-200% NA
Clozapine 5786-21-0 0.1-250% NA
Clofibrate 637-07-0 0.5-180" NA

Benzylacetate 140-11-4 0.5-50" NA



Shcbpl Shc SH2-domain 0.28 0.38 0.25 0.37 0.44 0.52 binding protein 1
wd/HibsloAntigen identified 0.27 0.44 0.29 0.31 0.34 0.43 by MApHi@sBE81e200

Phosphate regulat- 2.40 2.50 2.20 2.20 049/- ing neutral endo peptidase

(X chromagsome) Tkl Thiding kinase 1.0.24 0 460 :

MiFREE Kus musculus 15 2 6%&{9’5 r3%.1((())0 2.5(1? gs%é% y emﬂ?@é"?@%ﬁéﬁf

cDN{Sﬁflone Osbpl6 0xyst%%|_g{g ing 2.10 2,10,880 2.10 1.10 A

p%? HKe'6 wo 2006/05 T/EP2005/012029(12§9 -43 Symbol

DésbrfitenBLESCIS ETOP7MMS MNNG VANA %phosphl M-phadd.23

%0 0,47,0.27 0.38 0.37 hes horotein Ephxi Gpoxjgé hydrolase 1 240
: 6“21 50'2.10 2.10 1.10 (microsomal xenobiotic hdrolase) Top2a

Topwiskreradid 29 0.50 G H 37 0.47 0.59 ' BRIA) 11 al ha Cen 1 clin

Gl2602:0@ 3.20 2.40 3.1Q34.824Pif Proliferio, 270°2.30 2.60 2.00 INW® N

P95 Nuclear protein 95 0.31 0.47.0.41 0.51 0,71 Slapl A
rREpsichRelied 0.32 o.%égt%é%g% 0.52 I%&Wtein | Nos3 Nitle

oXigtea?y6hi2 65.20 1.90 K40 330 synthas8-B;38ndothelial cell NA

2%93995%%% RIKEN c[{%@@_@@ £.39 0.53 6.49,0181 Brcal Breasta
cancer %f .37 0.500.530.47 0.530.51 Stk18 Sering/threonine 0.4 52

0P ar0l3 0.63 kinaseb389€8:4inbpl Calmbauif?0.28 0.54 0.43 0
O%Qa%@ammw%gm _]ﬂf@}ﬁg}:ine, glutpenic®©.30 0.54 0.46 0.8G,
j Yooo1-6

) range limited by compound solubility
 range limited by compound toxicity

0.36 0.45 acid, lysine famil

Trichloroethyienye 0.7-254% NA
Urethane 51-79-6 0.03-35® NA
Pyrene 129-00-0 0.1-55" NA
Methanesulfonate methyl ()

62-27-3 0.002-0.016 0.002
ester (MMS)
Methanesulfonate ethyl 62-50-0 100-800 100
ester (EMS)
5-fluorouracil 51-21-8 0.0008- 0.0008

0.0032%
2-nitrofluorene 602-57-8 1.5-100% 5.2
4-nitroquinoline N-oxide 56-57-5 0.05-0.8"%, 0.05
1-methyl-3-nitro- ©
nitrosoguanidine 70-25-7 0.1-0.8 0.1
(MNNG) o
Diethylstilbestrol (DES)  56-53-1 1.8-7.4 1.8
Bleomycin sulfate 9041-93-4 1-8% 1
Mitomyein C 50-07-7 0.15-0.6" 0.15
Actinomycin D 50-76-0 0.00075- 0.00075
0.003

Doxorubicin HCl 25316-40-9 0.005-0.02 0.005
Etoposide | 33419-42-0 0.25-29 0.5
Cisplatin 15663-27-1 0.15-0.8 0.15
Vincristine sulfate 206878-2 0.002-0.012% 0.002
Vinblastine sulfate 143-67-9 0.0006-0.003 0.0006
Amsacrine HCI 54301-15-4 0.001-0.004% 0.001
Griseofulvin 126-07-8 279 14
Paclitaxel 33069-62-4 0.002-1.4% 0.002
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protein Smc211 SMC2 structural 0.37 0.48 0.31 0.49 0.54 0.75

wanaienanee of chromosomes 2-like 1 E2f7 E2F transcription&r3épedSoe12209

0.24 0.55 Q.53 0.63 factor 7 Hmmr Hyaluggnan 0.26 0.55 0.53 0.36 0.47
0.52 mediated motility receptor (RHAMM) Nusapl Nucleolar and 0.32
0.51 0.40 0.48 0.55 0.56 spindle associated protein 1 WO 2006/056340

PCT/EP2005/012209 -44 Symbol Description O CIS ETOP,MMS
MN NG IVINEeEBRES HbR ShEFBROE 6’%&?8‘5‘?%‘%?‘(’) %j‘_ Braopding to

S1¢l9uesolutelcansen 215071 :1800430r218G RRUFA TG tifamtityt 1BV thardre Tude et
trans pfg% rg ls(weiég ?%%}B@%e%m&%ﬁ 2620 ki88 BARQL Kilweit et al,,

ottt ST AR U A T

o 531 J\Ammmwéﬁzaﬁeﬁﬁmmgmecm%@wpﬁ&m iierhigiered a wide
High, mability, 0:31.0:46 .56:0.48 B &Zpauibaxa Kiftlkingsim hht) RQMhsdc

82%: Ofgg?o i?%%gﬁw (LMAD Errrl]fla%qgc ﬂ% %ﬁ 348 Z&loagéﬁlgté urethane)

eas 1 anti-silencing
0.43gi34 ez 0)57/01 72 mﬂm@t?ﬁéﬁﬁérﬁ@ BYESat ﬁ%ﬁwe@gyvm@,w ¢ range

Minjghrorpgsemms 2,440 8140105 bt difRrandintenaheeontrast, all 18
genotoxic drugs blocked C2C12 cell differentiation into myotubes at multiple
concentrations tested. These compounds blocked differentiation at concentrations
that did not cause detectable cellular cytotoxicity. The genotoxic compounds acted
through a variety of different mechanisms, which included induction of breaks in
double stranded DNA (bleomycin sulfate and etoposide), DNA alkylation (MMS and
EMS), adduct formation (cisplatin and DES), DNA-intercalation (5-FU) and mitotic
spindle formation inhibitors (Vincristine, Vinblastine and Paclitaxel). The results
from this panel of compounds demonstrates that myocyte differentiation system can

be used to identify genotoxic compounds.

Example 2: Genomic Assay

Gene expression analysis., After treatment with vehicle (DMSO) or compound
(MMS - 0.008 pug/ml; MNNG — 4 pg/mk; cisplatin - 0.6 pg/ml; etoposide — 0.5 pg/ml;
belomycin ~ 0.5 ug/ml; vincristine sulfate — 0.6 pg/ml) for 24 hours, C2C12 cells were
washed to remove drug, changed to differentiation media to induce differentiation,
and harvested at 6, 18 or 24 hours after induction. Three independent replicates were
generated for each drug and time point. Sample processing was carried out according
to protocols described in the Affymetrix Expression Analysis Technical Manual.
Briefly, total RNA was isolated from cells by the acid guanidinium thiocyanate-
phenol-chloroform extraction method (Trizol®, Invitrogen, Carlsbad, CA). Twice
purified poly(A+) RNA was isolated and reverse transcribed using a T7-promoter
coupled oligo(dT) primer, followed by in vitro tzanscriptioﬁ. The labeled samples
were applied to the Affymetrix Murine Genome MOE430 set and were hybridized
overnight at 45°C/60 rpm, washed using a FS450 Fluidics station, and scanned on a
GS3000 scanner. The resulting image files were analyzed using Affymetrix software
(Microarray Analysis Suite version 5.0).
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Second, the calculated expression change for each of five tested drugs was at least 2
fold, and the calculated p-value for the expression change using the Student t-test was
less than 0.01.

To further validate this experimental system, and to examine the mechanism by
which these genotoxic agents inhibited myogenic differentiation, we used
oligonucleotide microarrays to identify genes whose expression was altered in
response to treatment with genotoxic drugs. Five of the profiled drugs were known to
directly cause damage to cellular DNA. Vincristine sulfate causes genotoxicity by an
indirect mechanism: it inhibits mitotic spindle formation by blocking tubulin
polymerization. Consistent with having a different mechanism of action, vincristine
induced a distinct pattern of gene expression changes relative to the five other drugs
tested. Vinca alkaloids induced distinctly different changes in gene expression than
did other tested drugs (see also U. Scherfet al., Nature Gen (2000) 24:236-44).
Because of this, gene expression changes that were commonly induced after exposure
to the five direct-acting genotoxic drugs were analyzed. Analysis of the gene
expression data revealed that 86 genes had a significant change in the level of mRNA
expression after treatment with the five direct-acting genotoxic drugs (the vincristine
results were not used to select genes) (see Table 2). Each gene selected exhibited at
Jeast a 1.5-fold change in expression level after treatment with each of the five drugs,
and the calculated p-value for each drug-induced expression change was less than
0.01. The expression of 28 genes was up-regulated after drug treatment, while that of

58 other genes was down-regulated.

Table 2: Fold change in expression in response to genotoxic compounds

Symbol Description BLEQ | CIS |ETOP | MMS [MNNG JVINC
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10 published literature. The c-Myc regulated genes (Brcal, Ccna2, Ccngl,
wociegnEphxl, Fabpb, Foxml, Hmmr, Lmnbl, Mad2ll, Mcm3, MeideMeseSi2209
Mki67, Pcna, Rad5lapl, Serpinel, Tkl, Ugtiah were identified using the

Mye-target-gene database (http7/iwww. CAiNCer -orgiindex.asn).
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Example 4: RNAI experiments. WO 2006/056340 PCT/EP2005/012209
woddckhesiallowing siRNAs against Dogl (4833427G06RIK) wepe-pesianedizzoe
using the SMARTPOOL (Dharmacon); Dggi-2 is a pool of the foIIowing

. . ALILCLIOOAAAL L\ Wall] Llr‘l—ﬁ nnnnn
sequences-Dogl-4-GAAAGGAYUCUE AACHHIAS

N\ARAO ||_} |\|
5 DByl GAAGAGABAGPANAGUAUCBLE(S :@Saﬁif@ MIYS% G |[VINC

GCGEAACUCUAAAGHSE LI (SEQoIBUNY.27) Dogl{71.59 0.57 | 0.78
CAAAGGAAGUUUL AUCA g‘lﬁj x(}$EQ ID N@: 28);t or STEALTH
(Invitrogen) algorithr]

GGAUGCCAAUUU@@@QAAGCAGUU (SEQ_ID NO: 29);| Dogl-3;

CCL@BGAUCAGG/@%@@AUGCAAU{6$I§Q.0138\I3.: 30). |QoFitro]  0.49 0.77
siRNAS were obtain¢d from 1@1 con; Contrpl-1;
A

CCCUAUUCUCCUU‘&E% fereﬂ lucifetrase control) (SEQ. ID t5
NO:;31); Control-2; FIBC-free proprietary. sequence The fout

SMARTIBOOL oIigOCTY@ﬁ@fblﬁﬁdng a popb(Eogler32Control $iRMAs, 0.5 { 0.73
including the siCONT m L cRo|§%1 8¢ RNA withja proprietary{sequernce

and ffirefly 20 luciferase contr were oblained from Dharmacton. C2(C12
cells were transfecteGQHtéﬁ}HtE)PFWuArr arzguipui, Biptechnigues (2004)

36: 766-768). with Optimem medium (Invitrogen) containing|the SiRNA at

conggnirations rancifia. fiom 10,109 ¥ oae hoses podinotegtaingsy | o.63
200( (’inwtrogen) at ? |p|d eII (12 well plate). Thejculture| medialwas
thenichanged to.gro FHKNESSdithout ahtibiotids—AL2S hotrs-Boest-25

uuuuuuuuu FOTTUUTS PUST J

transfeations the cultiREkERHIDWAS chang@do rodth feédlid flg§ | 0.59 1 0.55
antit'ﬂf(cs and vehicle or 75 pM MMS. After anjadditional 24 hours of

incubation;the-cetts ere washed;and the meuba\g S chan\gf 0.60
diffelebtgigitedia | FHER FRNION of mydttbeknds | obseryed Gver tha

next [R2khours. The level of gene knockdown was quantitatediby RT-IPCR

0.96.

analysiS at 28 hours pastiransieclignW@ 390662634006 | 0.46 | 0.60 | 0.62

PCTH=P2005/012208=50"The effect of RNAI-med ed Qgck of 0.60 0.83

Dogl|FiRMA on C2C 1S HRMPdhtiation—af SER-indiced BRA
damaggmas analyzeliehgiensure that alieldgitkeieat Wee sgbéfical(.o8 | 0.65

causgd by g decreaseyn the targeisdgene. diftesent Bag] -spesific, 0.57 | 0.64

siRNAs were utilized|in these experiments. In addition, these SIRNAs
were|designed using fRE B RARENt algolithms and obtained from twb
different companies. Alfilyisis dfDomIAERNA inltheseicells 28 hourslafter

transfeggg@ revealed (Ij@&g@g@ Dogi-specifjasiRiAredocsd ithedampuinil | 0.82

of DogrmRNAy 8010 969 Telative to confr é)(- e ](ﬁ CQ tast, g 35 | 0.51
contrgi@RNAs did n %ﬁ@ﬁﬂlﬁyﬁgcrea@e& ogtgénlfRN % 12'cel
differentiation into myafliveb Wiskédimpletely inhibited!after gnnntnym
exposite fHgure IB). M@gt}fﬂ%{o&uﬁpck transfection éwor tramsfectons witho6 | 0.67
different control SiRNAs at 80 NNy
group box
Tagln Transgelin (smooth | 0.51 |0.61 0.47 ; 055 | 0.84
muscle 22 protein)
1600013K15 RIKEN cDNA 0.48 [0.60 0.62 0.62 0.98
Rik
Serpinel Ser (or Cys) 0.54 0.54 0.58 0.62 | 100
proteinase
inhibitor, clade E,
member 1 )
Wigl Wild-type p53- 2.70 11.60 | 3.50 | 2.40 | 190 | 1.20°
induced gene 1




concentration could overcome the mutagen-induced blockade of C2C12

wiferesgmton into myotubes (Figure 1B). In contrast,. transfegigapitiz o220

10

15

20

each of the three Do.-I -specific siRNAs_g{20 nM enabled myocyte
differentiation‘to proceed after mutagen expesure—{(Figure IB)-Therefore

uuuuuu CToTrcy

a spggifisoteduction [pdaaghoRNA enahRIEC2CIS cBIBGE 13MBefd!NG | VINC

myoﬁ%{lic differentidion in Ot%geogg ce qfgiamagad DNG. Whilgythe 320 | 2.00
presefit invention hgs been described with reference|to the specific
embodiments therec@%%@ﬁ?ﬁltﬁé undefstood py those skilled in the art

that various changegamaybe made andlequivalents maybe substituted

W“r@ﬁ%‘?epamng frapa the 20 fesspirit apggcope@f the inventign. In1.90 | 1.60
addjtion, many modifications may be mgde to adaptia partigular sitgation,

material, compositio %‘F?ﬂ%ﬁtgr, process,, process step or steps, to the
objective spirit and Jdempaisfatise present|invention. All such modifications

are jgfended to be wighin,{he;SaqRe of thegekimeappended heyetp. 158:63 | 0.87
CLAIMS: 1. A method for determining the genotoxicity of a test

compound,-said-metiSREAEHIMBIRLE Y contagting-alviable test-ceffwith
said®eshtompound; Y detemsingithe [chahgelb xpPekbignidiel pfthpd | 0:54
indi¢ator gene selectgghfiiggp the group consisting of #833427G06 Rik

bl

(RIKENTDNA);Whefein,an increase in expressl f st 1.5:folp 0.67
indi¢RBes that said tege ﬁ‘i?d“%xhibu@é%m c?ﬁ(éu)c %'?Thé%d;tr odst | %

claim 1, wherein saidlikelicirédBene is selected from the group cansisting

of 4§33427GO06Rik apddelagide The metoery of gledn| b.av2) wheoein sad | 0.70

testicell comprises a m&/?blast cell. 4. The method of{claim l{or 2, wherein
puclear antigen

saidi-test-cell-is-sele¢tedfrom-motiserat—zebrafish,numan]chimpanzes,
and [EnReE s BRist ce|RIGENTOMAthod of 8P ohe 3 the-ehaim8-§40 1 0-60 | 0.70
whelgip determiningjthe change in expression |evel gomprises measuring

the o @g@g&@g‘ng RT-B4R.- | §:41NE methbg,ghany gpe | o.76
of th : etermining-thechange imexpressiontevel
comprises measuring the increase in signal produced by increased

expressiaf,@f @f’@@éﬁ\éi@e%%gﬁ@%s&@ﬂéiﬁgﬂgﬁm abflBated function in

S e M S et B MR AE hARREN T Bt a0 MEHOR of

of i d“@ %&Wyggf?&o 5950 150> B% 87)6 0672 10

<15the20RAcs ingicatabin@heaqusomisdrings odrsish Bathways relevant to cellular
transformation and the DNA damage response. Of interest, p53 or c-Myc are known
to regulate the transcription of 26 (58%) of these genes. The p53-regulated genes
(2610509G12Rik, Birc5, Breal, Calmbpl, Cenaz, Cengl, Dda3, Hmgb2, Hmumr,
Mcm3, Mcm4, Mki67, Nos3, Np95, Nusapl, Pena, Polal, Prel, Rad51apl, Sic19a2,
Smc2l1, Tk1, Top2a, Trp53inpl, Wigl, Cks2, Lmnb1, Pbk) had been identified in
published literature. The c-Myc regulated genes (Breal, CenaZ, Cengl, Cks2, Ephx1,
Fabp5, Foxm1, Hmmr, Lmnb1, Mad2l1, Mcm3, Mcm4, Mcm5, Mki67, Pcna,
Rad51apl, Serpinel, Tki, Ugtlal) were identified using the Myc target gene database
(http://www.myccancergene.org/index.asp). Furthermore, 32 of the 53 affected genes
with functional annotation to a specific biological process were known ta be involved
in the response to DNA damage. In particular, 14 (26%) of these genes were
annotated as being involved in DNA metabolism and 21 (40%) in cell cycle control.
By comparison, only 3% and 5% of all annotated mouse genes are involved in DNA

metabolism or cell cycle control.

The data demonstrate that a unique pattern of gene expression alteration occurs

when cells that are not terminally differentiated are exposed to agents that directly
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15<210>1 <211> 1676 <212> DNA <213> Mus musculus 20 <220>
<221> CDs <222> (116)..(1105) 25 <400> 1 cgggaactgg gagattgtag

ggag(jtcataa gccgactcgc ttatgctggce tgage atg 118 30 Met 1 53 209

aaa gag gat atc aag ttc att gtg gac gag acc ttg gac 166 Glu Asp Leu L

Gl dnopr o 1A Fhes ST REH ST RSl S POTYBR s 1o gosip for
cty tghLoRietaRe aginpatgagagdddgasigag atepoar2itdhRhe GlylGly tage direct
ser Rra Ser.Asp ser His Glu Glu Glu Asp lle Thr 20 25 30 40 gta tta gtg

agt cca gag ada cca ctt cga cgg ggc ctc gee cat cgg 262 Val Leu Val Ser

Pro Glu Lys Pro Leu Arg Arg Gly Leu Ala His Arg 35 40 45 45 agt aac cca

aat gaa gta get ccc gcc ctc cag ggt gtg cgg ttt agc 310 Ser Asn Pro Asn
Glu Varatpkrd Rlaiet 4SMYGly Val Arg Phe Ser 50 55 60 65 ttg gyc ccg

Ctc agc cca gag aag ctg-gaa gag att ctt gat gaa gcc 358 50 Leu Gly Pro

Leu SémPryGhionyddnss G saieetief BeP B o oA B e tialge sgte™
ClgeGaRtag clig-galigagdgr gt Oty aanagat Huyghg 406 -ASh Mgy aigre
T O e ot s thg .
SR
caBbYRTGosbaly dbe wbgrEPda YRTHIEEE GRTHABACHBOI P 1 °°
Arg ARG SRS MeveeR KySABR. SendBreny B19R) WP i 415 d2Gich
1%159pressed cell growth when over-expressed (5.C. Hsieh et al., Oncogene (2002) 21:3050-
57). The RT-PCR assays were used to analyze mRNA prepared from C2C12 cell after
exposure to 12 genotoxic (Actinpmycin D (ACTD), diethylstilbestrol {(DES), doxorubicin
HCl (DOX), methane sulfonic acid ethyl ester (EMS), bleomycin sulfate {(BLEO),
cisplatin {CIS}), etoposide (ETOP), methane sulfonic acid methyl ester (MMS), 1-methyl-
3.nitro-nitrosoguanidine (MNG), vincristine sulfate (VINC), vinblastine sulfate {VINB},
and padlitaxel (PACL)) and 9 non-genotoxic compounds (dimethy! sulfoxide (DMSO),
cefoperazone sodium (CER), famotidin (FAM), pilocarpine FCI (PILO), rimolol maleate
(TIM), benzylacetate (BA), clofibrate (CLOF), mesalamine (MES), methylurea (MU),
and phthalic acid diester (PTD}). After the cells were exposed to each drug for 24 hour,
they were induced to differentiate for 18 hour before RNA was prepared.

Total RNA was Dnasel-treated and converted to cDNA using Multiscribe reverse
transcriptase {Applied Biosystems Inc., Foster City, CA}. The ¢<DNA SYBR green real-
time quantitative PCR assay was performed using the cDNA as template, and analyzed
using an ABI PRISM 7900 Sequence Detector. The following primers and probes were
designed for Dda3 and the novel Riken clone using Primer Express V. 2.0 software
(Applied Biosystems Inc. Foster City, CA):

Dda3-139F 5 -GATCGGGTGCCTTGAGCTT-3 (SEQ ID NO:19);
Dda3-213R 5-ACCTCTGCCCCTCTCTTCTTCT-3" (SEQ ID NO:20);
Dda-P-167T 5'-CAACCCCACCCTACCCTGCCCTG-3" (SEQ ID NO:21)
Rik-93F 5'-CAAATCAAAGGAAGTTTTATCAGAGTCA-3’ (SEQ ID NO:22);

Rik-182R 5'-GTCGATACCATATGTCAATCAAATCAT-3 (SEQ ID NO:23);



65 ctg ccc acc gtg agt tct tgg agc acc cca cct cca agce agce cta get 550 Leu
Pro Thr Vat Ser ser Trp Ser Thr Pro Pro Pro ser Ser Leu Ala 130 135 140

“Jfg%)%gﬁgg cgg agc agt gat aaa aag ggg tca gcc agg get g{%r%g% %5%%92%09

ly Leu Arg ser ser Asp Lys Lys Gly § r Ala Arg Ala Val
2006/056340 PCT/EP2005/012209 2/18 ?

50 155160 gca tcc
2ag AN B Aokl SRt 30 R koA 0 BAB i S Gy LY 24
Pro Ser Ser lle Lys Lys Glu Ser Pro Thr cys 5 165 170 175 aat ctg ttc cct
gca tcllampgsoopiigedeideoet vasgimidisasbinmsp tdalPhEPITKIEP cach
SEThy 81500 BPIXS heAvg, SerBtakadles Gind 88y 1Bt I do srataticlrugs.
g‘fge%%ﬁa%%’g g&geﬁgna&t&@ 9 AFRICE, UG A AR L4 R 0 3leLlels B5pi after
ro Arg Arg Lys Thr G ?y Phe Gly@aa@r% Thr Thr 1%% Zpg Oﬁ]ﬁ jGar,

5 aPe R CEA BB IO G A% R LS Tay e S gt Ay éo Alaogér c
RradRIodfepPrd N dbrthg FrenyainPies B @éléléérrt»ﬂg’ S EKDrEFPTS PIFERAsUIE O
AL HCH Ca RIS B teeheggceitcRg gdasgbargengls aay ettoalB838ii2thashia

SRRRI eég&%%n%éég LEHLI AN AlreAlaa Disc3en 96230235 2A0us
agt ¢ga cte cct gtc ccttca g %‘FS‘% ccc aa%}gct cc ace cga vgt 886 Ser lativel
ARGLERPPHIVAP BTESEP AR e PTBEEYR PREAIS T Ar ﬁ‘Fg%\}aP%fﬁé“ 56 e

10 265nstos doial JgpoiiafertaTraterggacg GRUCECIAYar s Fugrime

Pra-euslie I A SetlausRin Bf Gy s Gl Ala tewkla Pii260@65g
2@@%\9 %g[s I Sle 1 ALt £30.383:19 & HH 0 APeACG ALY 99U CACTOGRays were
9 sp ser Leu Ser Thr Gin _Lyg Gly His, Prq Ser Ala lle glé/.His 9,412
289‘@%3‘3‘5?@’0%1}& YIPRIE OB IS & 853% CHECE S REE 5t geg get cga
1@3eraaSen VaksenGirunysTrasusn T FRre TS Br skRe g sary Sistently

15 2902981 306:308:306 298 AEGacehgidite gelagm gghiagongdgragetein

28208090015, 40,0l 10 T T Ser A Ala A0 Chuverbla Glogresion

tCQ@%&%@&%&@S genes than%ié 9&%;%&;1%9 ﬁ%‘%ﬁgﬁ \%g}:r?g%fta%%g S29836359r.
structurally similar Vinca alkaloids, and both act through inhibition of microtubule
formation, they have a different clinical spectrum of activity (B.A. Chabneretal,,

20 “Goodman and Gilman’s The Pharmacological Basis of Therapeutics” (J.G. Hardman
and L.E. Limbard, Eds., McGraw-Hill, NH, 2001) chapter 52). Vincristine is used in
treating pediatric leukernia and solid tumors, and is frequently used in adult lymphoma
treatment. Vinblastine is used primarily of treating testicular carcinomas and

lymphomas, and as second line therapy of various sohd tumors.

25 To identify the Gene Ontology (GO) terms that were significantly enriched among
the set of genes whose expression was affected by genotoxic drugs, we coliected all of the
annotated GO terms for each gene. For each term used in the GO annotation, the
number of differentially expressed genes annotated with that term, or any subsidiary
terms, was counted. The proportion of the differentially expressed genes with each GO

30 annotation was compared with the proportion of the total number of mouse genes
annotated with that GO term. This process enabled the GO terms that were enriched
among the differentially expressed genes to be identified. Among the 53 genes with
Genome Ontology annotation for biological processes, 32 were involved in the cellular

response to DNA damage or regulation of the cell cycle.

Example 4: RNAI experiments.



Ala Ala Val Pro Gly Pro Thr Arg 45 325 aagactcaat agcaagccac taccatctta
Ww@ceaioassg tctggactct cctctgeccag 1185 tggtccctaa ctccagtagedaigepnosai22o9

gagatgggag gaagagatgc ctccagggct 1245150 gacctctgaa gtagagacta

tgg9%%%‘?&1%ﬁg%ﬁ%%&%@mq%g@@@%@@@@é@&ﬁz@%e@m%md using the

ccctgaaa aﬁﬁagagag dggcagaggt catctgcceg tggagaaact 1365 55
Sg%’{é%?%r%@ & &Bé?@rb)aggcagagt gacctatctg tctccttcca tettgtggtc 1425

aggactagag agcttgatct tctaccacgg ttcactggcc attcccatat gagcggcectt 1485
aggaBesdat isggutehefitestfateraigraedies tictggatact ggtctgtttg 1545 60
gaaaggccag gaggacagct gatgtacaga acttgtttcc tatgaattct ttgacttctc 1605
acaagteghucagiiot@AtatiCasa dteatati it dtBQa fa Aty 2t 1665 65
aaaaaaaaaa a 1676 <210> 2 <211> 329 70 <212> PRT WO

200619563402 & EIRER0A/01:2208 LR SRISEM UB Masaslys <400> 2 5
Met GluAsp Leu LyS Glu Asp lle Lys Phe lle Val Asp Gill Thr Leu 1510

15 Agp Rhe. Byl kew Sere SorABR Ger il Glu Gl ASP lle 10

202 eu Val Ser Pro Glu Lys Pro Leu Arg Arg Gly Leu Ala

His 3540 45 A r P I I P Lgy. GIn Gl
Val A E’}ng %@%%WH%@%%&% é@oﬁgﬁs Leu élu
Glu.lle Leu ASP Glu 65 70 75 80 25 Ala Asn Arg Leu Ala Ala GIn Leu
Glu Glu Cys Ala Leu LYS Asp Arg 8590 95 Glu Arg Ala Gly Thr Gly Pro
Gly Arg Pro Ser Pro Arg Gly Lys Pro 30 100 105 110 Ser Pro Arg Arg Glu
Thr PheSTRAISH {is vispssen RrgoVEInEg Asp 115 120 125 35 Leu Leu
Pro Thr Val Ser Ser Trp Ser Thr Pro Pro Pro Ser Ser Lew

Dogl-1; GGAUGCCAAUUUGGCUAAGCAGUUU (SEQ. ID NO: 29);

" Dogl-3; CCUUUGAUCAGGACAAGGAUGCAAU (SEQ. ID NO: 30).

Control siRNAs were obtained from Dharmacon:

Control-1: CCCUAUUCUCCUUCUUCGCTT (firefly luciferase control) (SEQ. ID

15 NO:31)

Control-2; RISC-free proprietary sequence

The four SMARTPOOL oligos were used as a pool (Dogl-2). Control siRNAs,
including the siCONTROL RISC-free RNA with a proprietary sequence and firefly

20 luciferase control were obtained from Dharmacon. C2C12 cells were transfected in

solution (M. Amarzguioui, Biotechnigues (2004) 36: 766-768). with Optimem medium
(Invitrogen) containing the siRNA at concentrations ranging from 10 to 80 nM for 5
hours and Lipofectamine 2000 (Invitrogen) at 2 ul lipid/well (12 well plate). The culture
media was then changed to growth media without antibiotics. At 28 hours post-

25 transfection, the culture media was changed to growth media plus antibiotics and vehicle

or 75 yM MMS, After an additional 24 hours of incubation, the cells were washed, and
the media was changed to differentiation media. The formation of myotubes was
observed over the next 72 hours. The level of gene knockdown was quantitated by RT-
PCR analysis at 28 hours post-transfection.
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i5

20

130 135 140 40 Ala Gly Leu Arg Ser Ser ASP Lys Lys Gly Ser Ala Arg

WOoNaovakdsg 145 150 155 160 45 Val Ala Ser Gly Lys Lys PreSpm8molei2209

Lys LYS Glu Ser Pro Thr 165 170 175 Cy$ Asn Leu Phe Pro Ala Ser Lys

Ser Bip G r r .
Arg A:f; gelfy%éfthg}f 8 yﬁgh%q N gt%m%ﬁ_ﬁﬁvﬁfgf ﬂ%%@l%@ﬁ@dl?@@l@ @ ffr@ntiation

. 0 205 55 Thr,Ala Ser R

e A PR PR SN AP SEF A (OIS 750 GO A
SetiednigysSet Ber deg de G Ghrgiaddansad diesut PpslogrpoBe siRNAs
%‘2‘% Sﬁoi%eg gﬁ@ﬁaegé%o iﬁf@%?hi&%ﬁfoﬁ!&ﬂ%&% RegeAlasEhedging two

: _ ulle rg Ser.L.eu Pro Pro Gly L :
T
Asth SectlsBhoTivatin tryssGiyipis ProlsbirtenehdlgHisporf oaBBag educed
LGl S NISER GHHYS0 EBRASE biathRe Ton TFbir(Siyuadd Ala 1890ntrast,
295t3 % Ar%é? 5'%/ Agrg Thr The ger AlaNa A G Arg AJa Gl BfRdeBHation
AIRUebERIOSTE 390 FE LA Al ,&fée\%l BS Gly Pro Thr Arg 325 <2105 .
BROMAIBeESTE copRst AL b RIS RGeS PESREDGIELSS ié}- Neither
GRS 222 6. {3P88) 54007 Bi80 Bdiffateaygerygdgdigaat 80 nM
%E}%%%gtar%%grg%g&g8%%%39@%%%&%%@3%&%&9&0&&& of C2C12 differentiation
into myotubes (Figure 1B). In contrast, transfection with each of the three Dogl-specific
siRNAs at 20 nM enabled myocyte differentiation to proceed after mutagen exposure
(Figure 1B). Therefore, a specific reduction in Dogl mRNA enabled C2C12 cells to

undergo myogenic differentiation in the presence of damaged DNA.

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the
true spirit and scope of the invention. In addition, many modifications may be made to
adapt a particular situation, material, composition of matter, process, process step or
steps, to the objective spirit and scope of the present invention. All such modifications

are intended to be within the scope of the claims appended hereto.



tcectgetggce tggac atg gag gat ttg gag gaa gat gta agg ttt att gt9 111 Met
Glu Asp Leu Glu Glu Asp Val Arg Phetlle Val 1 5 10 35 gat gag acc ttg
gac ttt ggg g g ctg tca cca tct gac agc cgt gag 159 Asp Glu Thr Leu Asp
Phe Gly Gly Leu Ser Pro ser ASP_Ser Arg Glu 15 20 25 40 gag gaa gac
ata aca gt9 ttg gtg act cca gag G BYRtt cga cgg 207 Glu Glu Asp lle
Thr val Leu Val Thr Pro GIu Lys Pro Leu Arg Arg 30 . 35 40 g c ctc tcc cac

| SRR ECA AR AL A SCRCHACE EORCAZE0, O Gl Lauser HE

ctceagwisirgige ccc ctc agt cca-gag aag ctg gag gag 303 Gly val Arg Leu

5er(abeu M Rrad-SVBRN EXQ L Wil s 4etk G0 65 70 75 atc ctc gat
cc aac cgg ctg gcc get cag ctg gag ag gt gce igg} lle Leu Asp Glu
Ala sn Afiﬁtﬁ‘é‘ﬂ%ﬁﬁ @ﬂﬁ_‘é’d’@fﬁsﬁ?ﬁ ﬂlﬁ”S‘ﬁ '§HEHS %“t‘ﬁcé%l 6’31

cgg gag age geaygIsigag giéssig Iy GECRIgREGANtPBIY; Leu GIn Asp
Arg Gl Rek MadX GG ELEM LI AIAT G @Az??ﬂ?a‘PQa?doés@Qo@@Qund

ccc agt cct cgg cgg gag acc ttt gtg ctg aag gat agt cct gtc 447 Lys Pro Ser

PreArg & &SI Phe Val Leu LyS Asp Ser Pro Val 110 115 120 cga

gac ctg ctg ccc act gt9 aac tct ttg acg cgg agc acc ccc tcc 495 65 Arg Asp
5 LeBHTeu Pro,Thr val f\s‘ghggrnl_sgllé;l' rAr Ser Thr (g%dsfer 1%5 130 135

ethod o ciaim ene 1s sele

cca agc agc ctg acg et cga ctc cgg agt aat gat agg aag gféo%%)a 543
Proseisges Q%@WW@@&F@ J0dPA#e Ser Asn Asp Arg Lys Gly 5er 70 145
150 155 WO 20061056340 PCT/EP2005/012209 5/18 gtc agg get ctc cgg

get ca tc ccc C aac aag.591 Val Ar Leu Arg Ala
5 o ST S RS TR (YL ThG VB0 T AOSY e ccc
act tgc aat ctg ttc cct gca tcc aaa agc cca gca 639 Arg Glu Ser Pro Thr

4, CyET ﬁ&s&é‘tﬁdﬂ BP&&II:H‘IO] %mlaﬁ,%{el'e\{ﬁ é%.f tgg&éﬁl?s @écgeg%&ﬁﬁnouse, rat,

zebrafish, human, chimpanzee, and chicken biast cells.

5. The method of any one of the claims 1 to 4, wherein determining the change in

expression level comprises measuring the amount of mRNA produced using RT-PCR.

6.  The method of any one of the claims 1 to 4, wherein determining the change in
expression fevel comprises measuring the increase in signal produced by increased

expression of a label.

e
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10 tct tct cct ctt acc cga tcg act ccc cca gtc cgg ggg aga gcc ggg 687 Ser

Ccc agt g g aga gca gca gcc agt gag/gag acc aga gca gecc aag ttg 735 15
Pro Ser Gly Arg Ala Ala Ala ser Glu Glu Thr Arg Ala Ala Lys Leu 205 210
215 220 cgg gcc tge cag ccg apletee acGtEa®Eag ccg gag tgt gee acc tgg
783 Arg Ala Cys GIn Pro Asn Ala Thr His GIn Pro Glu Cys Ala Thr Trp 20
2DE)9307 2380 Ehrpagy-RReebade e gga tic tct gtc aac tcg aaa agg get
156 831 Melh AN L EYSREGFRA S rdehy Bva SanyVal Asn Ser Lys Arg Ala
Ser 240 245 250 25 aag acc aag cac tgc agg aca cag agt gcg gga aag
tdgUca €42 gg¥879 Lys Thr Lys His Cys Arg Thr GIn Ser Ala Gly Lys Trp
HydsIn Gslyed5B 350 265 30 tcc tgt ttc cca geg act aaa tct tee tgt cat ggg
g tac Peagi92# Ser Cys Phe Pro Ala Thr Lys Ser Ser Cys His Gly
Qyﬁ%l)—lis Ser GIn 270 275 280 caa tct gca gcc ccc cag gaa agt ggc agt ccc
agg acc tac cag gta 975 35 GIn Ser Ala Ala Pro GIn Glu ser Gly ser Pro
AkGOPhr A3k B VA Z85 293 205 300 aag aga tca gga cag caa gca aga
CHGag tag caaaccacta cagtcagtac 1028 Lys Arg 5Ser Gly Gln GIn Ala Arg
ketlsIn Y805 310 ctggactcgc ctctacccag cagaccctga ctccagcaga
@%@cc%ﬁ@m%gggg 1088 gaagagatgc caccagggct ggtctcccag
gagtagagac catgggaaat ggggtggatt 1148 45 aggattgagc tggagaagac
ttaaactctc tgggttgaaa gaagattagg ggaaaagagg 1208 tcaccttcca
aggtgaacaaatag aagatgagaa gtacaggcaa gtggtttgtc 1268 50
tHatpeacciaeoactgiigitggtcagecc cagagaattt tacctttttc cttggcattg 1328
g(%ggtg a catttccacg tgagcggcct ccgtagctaa cctcectgec ctctgaggag 1388
RIS fpaisgeatt ciglasigaaeigtagecty gligoagagy dggeageagydddfioa
55 cacctggtct tcagaaatt tttcctitga attctgt ac tcctaataggé:caa%t;%tgqaﬁoa
SAHAREE I RPRAC HaMIROSAB S5 GHY St fart bttt 0
i

1572 <210> 4 <211> 310 65 <212> PRT <213> Mus musculus

gag gat ¢tg aaa gag gat atc aag ticC att gtg gac gag acc ttg gac
Glu Asp Lelu Lys Glu Asp Ile Lys Phe Ile val Asp Glu I?r Leu Asp
5 10

tte gga ctg tct cca tet gac agt cat gag gaa gaa gac ata aca
Phe'g?y 2?3 Leg Ser Pro Ser ggp ser His Glu Glu ggu Asp Ile Thr
20

gta tta gty agt <ca gag aaa ¢ca Ctt cga <gg g?c CtC gec cat cgg

val Leu val ser Pro Glu Lys Pro Leu Arg Arg Giy Leu Ala His Arg
35 40 45

agt aaC cca aat gaa gta gt ccc gec ctc €ag ggt gtg gy ittt age

ser Asn Pro Asn Glu val Ala pro Ala teu GIn Gly val Arg Phe Ser

50 55 60 65

Tt c ccg ctc age cca gag aag ctg gaa gag art ctt gat gaa gec
Leg g?y Prg Leu Ser Pro Glu Lys Leu ggu Glu Ile Leu Asp ggu Ala
70

aac cge ctg gcg got cag ctg gag gag tgt goc ctg aaa gat cgg yag
ASn Agg Leg g]a Ala- GIn Leu Glu Glu Cys Ala Leu Lys ggp Arg Glu
85 30

agg gct ggt aca gge cct gga agg ccc age CCC aga ggg aaa ccc agt
Arg Ala Gly Thr Gly Pro Gly Arg Pro Ser Pro Arg Gly Lys Pro ser
100 105 110

cct cgg €gg gag acc ttc gic ctg aag gat agc cct gte cga gat ctg
Pro Arg Arg Glu Thr pPhe val Leu Lys Asp Ser Pro val Arg Asp Leu
115 120 125

ctg ¢CC acc gtg agt tet tgg agec ace cca c¢ct ¢Ca age age cta get
reu Pro Thr val Ser Ser Trp Ser Thr Pro Pro Pro Ser Ser Leu Ala
130 135 140 145

ggg ctc cgg agc agt gat aaa aag ggg tca gce agg get gtc cgg gty
Gly Leu Arg Ser Ser Asp Lys Lys Gly Ser Ala Arg Ala val Arg val

wSekbkrdsgs Thr Arg Ser Thr Pro Pro Val Arg Gly Arg Ala Gly d88d2% @R 2209

60
118

166
214
262
310
358
406
454
502
550

598



<400> 4 70 Met Glu Asp Leu Glu Glu Asp val Arg Phe lle val Asp Glu Thr

Wb aUo¥NSs 2006/056340 PCT/EP2005/012209 6/18 15 10 15 AspRneiSiM 2200
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Gly Leu Ser Pro Ser ASP Ser Arg Gly lu Glu ASP lle 520 25 30 Thr val
Leu Val Thr Pro Glu LYS Pro Leu Arg Arg Gly Leu ser His 354045 10
Arg Ser ASP Pro ASn Ala Val Ala Pro AlalP$o GIn Gly Val Arg Lé&050 55

60 15 Ser Leu Gly Pro Leu Ser Pr Jc s.Leu GIU.Glu lle LeU lu
e oy eI Y T S
GIn Asp Arg 856830 95 Glu Ser Ala Gl Glu Gly Leu Gly Pro Ah Arg Val

Lys Pro ser Pr. 5,110.Arg Pha V.

B o i b bevcesd B A 1AL o RoorFer el Ao Sie Lot
Thr Arg S&#0Thr Pro Ser Pro Ser$ér Leu 130 135 140 38 Thr Pro Arg
Leu Arg SEIASEARAGL G BN 88k Malgtd 2 46 150 125 160
4G-ArglAlaethrBer Bty E%rg Eg SBFU}(B SWA%%%@N_)L%;%T@M%%TWD 165
170 # Thr Cys Asn Leu Pro Ala Ser Lys sefPto Ala Ser Ser Pro
Ly 45180218223 T i ArgRerddrdeso fre vabArgdSheArgealay Slydgeo
SeRGHe Ay ol 950200 205 G038 | arAda Aia Bt GIPGHITREArges|a Ma 5
L@@Arg Ala Cys On 2191915 220 55 Pro Asnz&% Thr His On Pro Glu
Gy AdecThial rﬂg@ﬁa%@&}/&lj’g{%@&@@?@%%ﬁﬂ e SenGlytPhec

SETVAEASH SEVEYS BT PATaATES EFY THALYSIHI p451a5Hd5hYys Ser ser
240
agt cga Ctc cct gte ©ct tca gec atc €CC aag cct goec acc cga gt
ser Arg Leu Pro val Pro Ser Ala Ile Pro Lys Pro Ala Thr Arg Va
2435 250 255
cca ctc att g%g cgg agt cta cca cct gga aaa ggt gocce cta got cca
Pro Leu Ile Gly Arg Ser Leu Pro Pro Gly Lys Gly Ala Leu Ala Pro
260 265 270
gat tct Ctc tca act cag aaa g?g cat ccCa agc gec ata g%g cac aga
Asp Ser Leu Ser Thr GIn Lys Gly His Pro ser Ala Ile Gly His Arg
275 280 285
gce tet gtt tec cag aaa aca aac ctt cca acc acc agt gcg get cga
Ala Ser val ser GIn Lys Thr Asn Leu Pro Thr Thr Ser Ala Ala Arg
280 295 300 305
ggc agg acc acc agt geo get cga g?c agg gcg cag ¢Ccc CtC agg aaa
Gly arg Thr Thr ser Ala Ala arg Gly Arg Ala Gln Pro Leu Arg Lys
310 315 320
gct gca gte cet g?a ccg act agg taa gaagagcacg tcagcaaaca
Ala Ala val pPro Gly Pro Thr Arg
325

aagactcaat agcaagccac taccatctta gccatcaaag tctggactct cctctgecag
tggtccetaa ctccagtage tctgtgocca gagatgggag gaagagatgec ctecaggget
gacctctgaa gtagagacta tgggggatcg ggtgccttga gettgagggg actcaaccce
accctaccet geccetgaaag aagaagagag gggcagaggt catctgecceg tggagaaact
cacaaacaaa ataataaatg caggcagagt gacctatctg tctccttcca tcttgtggtc
aggactagag agcrtgatct tctaccacgg ttcactggee attcccatat gageggoctt
aggagecege cggotcagtt ctctatgaca tgtcttcctg actggatact ggtotgtitg
gaaaggccag gaggacagct gatgtacaga acttgtttcc tatgaattct ttgacttctc
acaggtcaat cagttataag cttactcaca tcttcatatt ttitcttaaa taaatgaatt
aaaazaaaaa a
<210> 2
<21l> 329
<212> PBRT

[*3]

46

[#3]

94

742

790

838

886

934

982

1030

1078

1125

1185

1245

1305

1365

1425

1485

1545

1605

1665
1676



Cys Arg Thr Gin ser Ala Gly Lys Trp Thr GIn Gly Ser Cys Phe Pro 65 260
w@ g é5Ae Thr Lys Ser ser Cys His Gly Cys His Ser GIn Glnpgeredladilgiz2eo
275 280 285 70 WO 2006/056340PC§/EP2005/012209 7/18 Pro Gin
Glu Ser Gly Ser Pro Arg Thr Tyr GIn Val Lys Arg Ser Gly 290 295 300 5
%r% >In ﬁt@ Ara e GIn 305 310 10 <210> 5 <211> 808 <212> DNA
<213> Mus musculus 15 <220> <221> CDS <222> (109)..(615) 20
<400> 5Zagatctacgg aagaagaaac acaggcattc cggtggtggce agttaccaac
A9925991GF0 16CO9LAEI0 JCHIIREA0L2gRE ClaagY=aaAgETtIc Jaglaaee
atg gaa acg 117 Met Glu Thr 25 1 ggg c&@ aga ggc tgt cct age gge agg
aag gaa tcc cag gaa atc tgc 165 G y Pro Arg Gly Cys Pro Ser Gly Arg Lys
@Rl SPGiNGH1 Jla Cysse A A5 <30 tagrcatcgyga 4tas tg Gt ttd motsg 90 ege
tct gag cag gak@cc aat 213 Ser Pro Gy Leu Leu Val Phe TﬁloGIy Cys Ser
Glu Gin Asp Ala Asn 20 25 30 35 35 ttg get aag cag ttt tgg ctc ggg gcg
tegratghtac ecovaat gee gaa 261 Les Al LySiGIngPhedTH ¥ eeG lAldiSer
Met Tyr PR Thr Thr Glu 40 45 56%tct cag ctc gtg ctg acétga ggc agc agt
cag agg cta ccg gtg gcg 309 40 Ser GIn Leu Val Leu Thr Arg Gly Ser Ser
GlryAsgresrProy/ alsalasbs 89163 16g8raas tet he gf‘gﬁh‘tg‘fa&]a“g'égpé‘&a
agt tct'tc cag ccc ttt 357 A@Asn Ser Lys Val Val Leu Arg Glu Lys Ser

Ser Val GIn Pro Phe 45 70 75 80

ser Leu Gly Pro Leu Ser Pro Glu Lys teu Glu Glu Ile Leu Asp Glu
65 70 80

25

30

35

40

45

30

55

60

65

70

Ala Asn Arg

Glu

Ser

Leu

Ala

145

val

Cys

GIn

Thr

ser

225

Ser

val

Arg

Pro

Leu

130

Gly

Ala

Asn

Pro

Ala

210

Asn

Ser

Pro

ala

Arg

Pro

Leu

ser

Leu

Ile

185

Ser

ser

Arg

Leu

Leu

Arg

Thr

ATg

Gly

Phe

180

ey

Pro

Gln

Leu

Ile
260

Ala Aala Gln

85

Thr

Glu

val

Ser

Pro

Pro

cys

Pro

245

Gly

Gly
Thr
Ser
Ser
150
Lys
Ala
Pro
ile
Ser
230
val

Arg

Pro

Phe

Leu

Gly

val

120

Ser

135

ASD

Pro

Ser

Arg

Pro

215

Ser

Pro

Ser

Trp

Lys

ser

Lys

Arg

ser

Leu

Glu

Ser

Lys

ser

Ser

185

LysS

Arg

Leu

Ala

Pro
265

Glu
90

Pro
Lys
Thr
Gly
Ile
170
Pro
Thr
Pro
Gln
Ile

250

Pro

Cys

Ser

ASp

Pro

ser

155

LYs

Gly

Gly

val

Gly

Pro

Gly

Ala

Pro

ser

Pro

140

Ala

LYyS

Arg

Phe

Pro

220

Ala

Lys

Lys

Leu
Arg
Pro
125
Pro
Arg

Glu

Ser

Ala
Pro

Gly

LYys

Gly

110

val

Ser

Ala

Ser

Pro

190

Ala

ser

val

Ala

Ala
270

ASp

95

LyS

Arg

ser

val

Pro

175

Leu

Arg

ser

Lys

Thr

255

Leu

Arg

Pro

ASD

Leu

Arg

160

Thr

Ala

Thr

Ala

ser

240

Arg

Ala
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ccc ttt gat cag gac aag gat gca att atc ttt get aaa gcc caa agg 405 Pro

50 att cag gaa tct gaa gag aga gca4aiag tat ctc caa aag gcc aaa acg 453
lle GIn Glu Ser Glu Glu Arg Ala Lys Tyr Leu GIn Lys Ala Lys Thr 100 105
110 115 55 cga gat gag att ctc caa ctt tta agg aaa caa aga gaa gaa agg
atc 501 Arg Asp Glu lle Leu GIn Leu Leu Arg Lys GIn uGl rg lle
S0 ASS ;% 'Y 485 85 & nafiﬁéacit; dthta ia%aas%gt 2{@% %Jé%%&%tgs
ccc 549 60 Ser LYS Glu Leu lle Ser Leu Pro Tyr Lys Pro Lys ASP Lys val
Pro 135 140 145 aaa tca aag gaa gtt tta e 9Ag 16A,09¢ £1a 8099 faG ¢aa
A et 887 s Ter £y é&vﬁié&%& %Iu Sen@ly Leu Arg Asp GIn
Glu Glu 65 150 155 160 gtc aaa gcc ttg gaa tga tttgattgac atatggtatc
actgactga 645 Val Lys Ala Ly Glud65:70 WO 29969R63AD Leu arg
%ngf’%ﬁé%iz 9 %/{15? tatgtgttca c?ccttépcagg aagttatgct tacagcagg@é
tcagtaggtt aaagatgtgc 705 agacttccgg gaatttgaca gttactgaac attcatgtta
aggtgggc&qaa%tp%t g@; Pifagpalicg accaaaaaaa aaaaaaaaaa
daaaaaaaaa aaa 828 <210> 6 <211> 168 10 <212> PRT <213> Mus
musculus <400> 6 15 Met Glu Thr Gly Pro Arg Gly Cys Pro Ser Gly Arg

Lysgcluser GIn 1510 15 Glu lle Cys Ser Pro Gly Leu Leu Val Phe Thr
GSlyysiSep Glu Gln 20 20 25 30- Asp Ala Asn Leu Ala LYS GIn Phe Trp

Egﬁély‘)ﬁ? Segcl\s/ll% Tyr Pro 3540 45 25 Thr Thr Glu Ser GIn Leu Val
Leu fhr%\rg &ﬂy er %er GIn Arg Leu 50 55 60 30 Pro Val Ala Arg Asn
SgOLys Val Val LeU Arg Glu Lys Ser Ser Val

- Ed

«221> (DS
222> (76)..(1008)

<400> 3
aagataagyc ggcgcegggaa gtggacacag ggtgggetgg agatctaact ggactctoge

tcetgetgge tggac at ag gat ttg gag gaé gat gta agg ttt att gt
getod 99 Meg glu Asp Leu Glu Glu Asp val Arg ige Ile va
1 5

at gag acc ttg gac Tttt ggy ggg ctg tca cca tct gac age cgt gag
gsp 213 Thr Leg Asp Phe Gly G%y Leu Ser Pro ser ggp Ser Arg Glu
15 20

ag gaa gac ata aca gtg ttg gtg act cca gag aaa cca Cctt cga cgy
g]ﬁ g1u gSﬂ Tte Thr val teu val Thr Pro Glu kgs Pro Leu Arg Arg
30 _35

c ctc tec cac cga agt gac cca aat gca gtg gca cct goc ccC cag
g?y Leu Ser His A?g ser Asp Pro Asn Ala val Ala Pro Ala Pro Gln
45 ' 50 55 60

t gtg agg ctC agc cta ggc cCC cte agt cca-gag aag ctg gag gay
g%y 3a% A?g teu Ser Led G?y Pro Leu §8r Pro Glu Lys Leu ?;u Glu
65

atc ctc gat gag gcc aac cgg ¢tg goc get cag ¢tg gag cag tgt gec
ITe Leu gsp 218 g?a Asn Arg iL.eu gga Ala GIn Leu GTu\g%n Cys Ala
BO

ctg ca at €gg gag agc gca ggc gag ggce ctg ggg cct cgl cga gt
Leg 612 gsp arg Glu ser Ala Go)é Glu G?y Leu G?y ;52 Arg Arg va
95 1

aag ccc agt cct cgg €gg gag acc ttt gtg ctyg aag gat agt cct gte
Lyg Pro Sgr pro Arg Arg Glu Thr phe val Leu LyS Asp 5er Pro val
110 115 120

cga gac ctg ¢tg ccc act gtg aac tct ttg acg cgg age acc ccc tec
Arg Asp Leu Leu Pro Thr val Asn Ser Leu Thr Arg Ser Thr Pro Ser
125 130 135 140

cca agc age ctg acg CCt cga crc cgg agt aat gat agg aag ggg tca
Pro Ser Ser Leu Thr Pro Arg Leu Arg Seg Asn ASp Arg L¥s %5% ser
145 15

wdPheshsp@in Asp Lys ASP Ala lle lle Phe Ala Lys Ala GIn Arg-8%/B88:8%/012200

60
111

159

207

255

303

351

359

447

495

543
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65 70 . 7580 35 GIn Pro Phe Pro Phe Asp GIn Asp Lys Asp Ala lle lle

Leu GIn Lys 40 100 105 110 Ala Lygighr Arg Asp Glu lle Leu GIn Leu Leu
Arg Lys GIn Arg Glu 115 120 125 45 Glu Arg lle Ser Lys Glu Leu lle Ser
Leu Pro Tyr LYS Pro Lys Asp 130 135 140 50 Lys Val Pro Lys Ser Lys
Glu MablLeutser Gluggen GlyalceutAry adg5aR0 AB6 U8B0 B% GoGlag
ER0 VEPLYAALEE et 610 E63M L 2AY> 7,80 Y514 5981 PR A PNAE PSS
Homo sapiens 65 <220> <221> CDS <222> (1)..(489) <400> 7 70 atg

€ EEHHEE & fea Sepverca
OB esi P T B, BT R o T e e

Glu Pro Ser Gly Arg Lys Glu Ser %2 1510 1s gaa atg tgc ccc ccg gga
tt& ety Grecht gettyage te8achga ?GE 1§ Mie op

b \%%{P%*éoAﬁ%%% ée%‘”@e?%uaéfné 8 g%(l)g zgagggcgﬁc ?{gg(;/g%agg% 9
cag ttc tgg atc tcg gcg tcg atg tat ccc 144 Asp Alca Asn Leu Ala Lys GI[C\
oA T IRg AR R 30 H1B299 Jhr ko dad it éé iy
algsctg cge aga gac ageagt cag cgt ctg 192 ProsSer Glu Ser Gin Lew ¥al
Leu Ser Ser GIn Ar

60 Al o AR R Ee AP SESte D i Y AR P

Met Glu Asp Leu Glu Glu Asp val Arg Phe Ile

val Asp Glu

Ser Arg Gly Leo Axtieu Thr Leu Phe 6573875 80 235

cag agg tgc cct acc tec gga ttc tct gte aac teg aaa agg get tec

Gln Arg Cys Pro Thr Ser Gly Phe Ser val Asn Ser Lys Arg Ala Ser

240 245 ' - 250 .
aag acc aag cac tgc agg aca cag agt gcg g%a aag tgg aca caa g?t
Lys Thr Lys His Cys Arg Thr Gln Ser Ala Gly Lys Trp Thr Gin Gly
255 260 265
tcc tgt ttc cca gcg act aaa tct tec tgt cat ggg tge cac tcg dag
ser Cys Phe Pro Ala Thr Lys Ser Ser Cys His Gly Cys His Ser GIn
270 275 280

caa tCt gca goe Coc cag gaa agt g?c agt CcC agg acc tac cag gta

GIn ser Ala Ala Pro GIn Glu Ser Gly Ser Pro Arg Thr Tyr GlIn val

285 290 295 300

aag aga tca g?a cag caa gca aga ctt cag tag caaaccacta cagtcagtac

Lys Arg Ser Gly Gln GIn Ala Arg Leu Gln

305 310

ctggactege ctctacccag cagaccctga ctccagcaga ttctggecca gggacaggag
. gaagagatgC €accaggget ggtctcccag gagtagagac catgggaaat ggggtggatt

aggattgagc tggagaagac ttaaactctc tgggttgaaa gaagattagg ggaaaagagg

fcaccttcca gcagtgaaat gaacaaatag aagatgagaa gtacaggcaa gtggtttgtc

tttatccace cccactgttg tggtcagecc cagagaattt tatcttcttc criggcattg

gttcactgga catttccacg tgagcggcct ccgtagctaa cctcectgec ctetgaggag

ccatcttcct gaatcgeatt ctctactgga ctctggectg ctiggagagg tggcagcagg

cacctggtct tcagaaattg tttcctgtga attctgtgac tectaatagg ccagtitgtg

ataagcttac tctatgagtc ttcatttttc taaaataaag tgaatgtatt trratattct

ctgt

<210> 4

<211> 310

<212> PRT

<213> Mus musculus

<400> 4

Thr ieu

w& Bgudadsys 85 90 95 Ala GIn Arg lle GIn Glu Ser Glu Glu Arg&l@:g@gw{nog

591

639

687

- 735

-

83

831

879

927

975

1028

1088
1148
1208
1268
1328
1388
1448
1508
1568
1572



20 cct cta gaa aat aga gac atc ttt gcc gaa gcc cta aag ata cag gaa 288
w®pook@ese@itl Asn Arg Asp lle Phe Ala Glu Ala Leu Lys lle GIn faltg/89805382200

tct gag gag aaa gta aag tat ctc caa &a§ get aaa aca aga gaa gag 336 25

Ser Glu Glu Lys Val Lys Tyr Leu GIn Lys Ala Lys Thr Arg Glu Glu 100 105

110 att ctc caa ctcstta aga aaa caa aga ga@ gaa agg atc tcg aaaigaa 384

lle Leu GIn Leu Leu Arg Lys GIn Arg Glu Glu Arg lle Ser Lys Glu 30 115

;zg brr Qg aRec Gl cog-ahana o8R8 8RC ARA PAR 6RC 338 U3 aAG:

432 Leu lle SeolLeu Pro Tyr Lys Prodds Ala Lys Glu His Ly3GAla Lys 130

135 140 35 aaa gtg gta tca gag tca gat aaa gag gac caa gaa gaa gtc aaa

3aF48 Lys, Vil Vahoes Gl Rendspelys Gl Asp @y Gy GluVakkysiEhr

10

13

20

25

30

35

40

45

50

60

65

70

145 150 185 160 40 ttg gac taa4figcttgac acatggcaga dgatggctca
cttatacctt 529 Leu Asp cactttggaa acaaccttct cttagatcag gatcattgag
alepciggcasacatiatagh S8k 4h hgdacaaagasiataoangiia adtacgeagarg teu
cttcc&fgaa ttttaccagt tagtgadbac 649 ttgtgttaaa ataB@gaaat aaaggttaaa

tatgcaggct tc 691 50 <210> 8 <211> 162 <212> PRT <213> Homo

sapiensi 58 ¥406>1&MaeGlerbhaGlyiRso Ser Glu Gl PrbeSee GHsArg s
&h Ser GIn 1 S 10 15 780 Glu Met Cys Pro Pr705GIy Leo Leo Val Phe®Ala
Gly Ser Ser Glu GIn 20 25 30 65 Asp Ala Asn Leu Ala Lys GIn Phe Trp

Re 854046670 Bl SersGN SeesIfA lnedvabrau

e %e*s&la‘\S@er@tAﬂsw
Arg Arg Asp Ser séGin Arg Leo WO 2008

10/18 50 55 60
Glu ser Ala Gly

Arg

Pro

Thr

145

ATY

Thi

Thr

Ala

Pro

225

Thr

Cys

Ala

Arg

Thr

130

Pro

Ala

Cys

Arg

Ala

210

Asn

Ser

Arg

Thr

Glu

115

val

Arg

Thr

ASH

ser

195

Ala

Ala

Gly

Thr

100

Thr
ASN
Leu
Ser
Leu
180
Thr
Ser
Thr
Phe
Glin

260

Ser

Glu Gly Leu Gly pPr

Phe

Ser

Arg

Fro

Glu

His

ser

245

Ser

Ser

val

Leu

ser

150

Lys

Pro

Pro

Glu

Gin

230

val

Ala

Cys

Let

Thr

135

Asn

Arg

Ala

val

Thr

215

Pro

AsSn

Gly

His

Lys

120

Arg

Asp

Pro

Ser

Arg

260

Arg

Glu

Sar

Lys

Gly

105

ASD

ser

Arg

Ser

LyS

185

Gly

Ala

Cys

Lys

Trp

Cys

Ser

Thr

Lys

AsSn

170

Ser

Arg

Ala

Arg
250

Thr

Pro

Pro

Pro

Ala

LYS

Thr

235

Ala

Gin

Ser

va'l

ser

140

ser

LYS

aAla

Gly

Leu

220

Trp

Ser

Gly

Gln

val

Arg

Ser

Pro

205

Arg

Glin

Lys

Ser

Gin
285

110

ASP

sSer

Arg

Glu

Ser

180

Ser

Ala

Arg

Thr

Cys

270

Ser

Leu

Ser

Ala

Ser

175

Pra

Gly

Cys

Cys

Lys

255

Phe

Ala

056340 PCT/EP2005/812209

o Arg Arg val Lys Pro Ser Pro

Leu

Leu

Leu

160

Pro

Leu

Arg-

Gln

Pro

240

Pro

Ala



Pro Val Ala Arg Pro Arg Arg Ser Arg Gly Leu Asn Leu Thr Leu Phe 5 65
wOrthit0868ro Leu Glu Asn Arg ASP lle Phe Ala Glu Ala LeU ey ilrt808/012209
Glu 859095 10 Ser Glu Glu Lys Y& LyS Tyr Leu GIn LYS Ala Lys Thr
Arg Glu Glu 100 105 110 15 lle Leu GIn Leu Leu Arg Lys GIn Arg Glu
Glu Arg lle ser Lys Glu 115 120 125 20 Leu lle 5er Leu Pro Tyr Lys Pro
£98 BPL5LGHSELYSAAT 1 5 14 118 VBl VY SerBIgSerhkp
Lys Glu Asp GIn Glu Glu val LYS Thr 25 145 150 155 160 Leu Asp 30
5 <210>9 <211> 336 <212> DNA 35 <213> Rattus norvegicus <220>
%?l@ EBsud D IsY @38(336) <400> 9 atg gaa acg ggg ccc aga ggc tgt
cct agc gtc agg aag gaa ccg cag 48 Met Glu Thr Gly Pro Arg Gly Cys Pro
5er Val Arg Lys Glu Pro GIn 45 1 5 10 15 gaa atc tgc tcc cct gga tta ctt gt9
10 ti & g tgc tct gag cag 96 Glu lle Cys Ser Pro Gly Leu Leu Val Phe
TarBly Oys Ser Glu Gln 20 25 30 50 gat gcc aac ttg get aag cag ttt tgg
ctldag GG tEESRY AT ccc 144 Asp Ala Asn Leu Ala Lys GIn Phe Trp Leu
15 Gy Ala Ser Met Tyr Pro 35 40 45 55 act acc gaa tct cag ctg gtg ctg acc
aQgc agt agt cag agg cta 192 Thr Thr Glu Ser Gin Leu Val Leu Thr Arg
%ggr %gégﬁlnﬁgﬂ_jeu 50 55 60 ccg gt9 gcg cgg aac tct aaa gtc ctt gtg
agc gag aga aat tct gtc 240 60 Pro Val Ala Arg Asn Ser Lys Val Leu Val

SR ARSEE B AY BRGNS AR 256280

gag aaa
tccggtaggg ¢cgggacgee agagetaagg aaagegtect gagrcacc atyg gaa acg
met Glu Thr
25 1

g ccc aga ggc tgt cct agce ggc agg aag gaa tcc cag gaa atc tgc
g%y Pro Arg G%y Cys Pro Ser G%y Arg Lys Glu igr GIn Glu Ite Cys
5 10 .
30
tce cct g%a tta ctg gtg ttc acc g%c £gc tct gag cag gat goc aat
Ser Pro Gly teu Leu val phe Thr Giy Cys ggr Glu GIn Asp Ala ggn
20 25

35 ttg gct aag cag ttt tgg cic ggg gcg toc atg tac ccc act acc gaa
Leg Ala Lys Gin Phe Trp Leu G?y Ala Sgr Met Tyr Pro Thr ggr Glu
40 4

tct cag ctc gtg ctg acc cga gge age agt cag agg cta ccg gtg gig
40 Ser Gln Leu val Leu Thr Arg Gly ger ser Gln Arg Leu Ego val Ala
55 0

cgg aaC tct aaa gte gtt ctg aga gag aaa agt tct gtc cag ccc trt
Arg Asn Ser Lys val val Leu Arg Glu Lys Ser Ser 581 GIn Pro Phe
45 70 75

ccc Tttt gat cag gac aag gat gca att atc ttt gct aaa gcoc caa agg
Pro Phe Asp Gln Asp Lys Asp Ala Ile Ile rhe Ala Lys Ala Gln Arg
85 90 g5
50
att cag gaa tct gaa gag aga gca aag tat Ccic caa aag gec aaa acg
Ile GIn Glu Ser Glu Glu Arg Ala Lys Tyr Leu GIn Lys Ala Lys Thr
100 : 105 116 115

55 cga gat gag att ctc¢ caa ctt tta agg aaa caa aga gaa gaa agg atc
Arg Asp Glu Ile Leu Gln Leu Leu Arg Lys Gln Arg Glu Glu Arg Ile
120 125 130

tCg aaa gaa ctg att tca tta cct tat aaa cct aag gac aaa gtg ccc
60 Ser Lys Glu Leu Ile Ser Leu Pro Tyr Lys Pro Lys Asp Lys vai Pro

135 140 145
aaa tca aag gaa gtt tta tca gag tca g%c cta agg gac caa gaa gaa
Lys Ser Lys Glu val Leu Ser Glu Ser Gly Leu Arg Asp GIn Glu Glu
65 150 155 160

gtc aaa gcc ttg gaa tga tttgattgac atatggtatc gactgactga
val Lys Ala Leu Glu :
165
70

60
117

165

213

261

309

357

405

453

501

549

597

645
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Lys Pro Phe Pro Phe Asp His Asn Lys Glu Glu lle Leu Phe Ala Lys 65 85

w&8begnacaa aag git cag gaa tct gaa gag aaa gea aac tat Clecaaprasg/o12209

336 Ala GIn Lys Val GIn Glu 5er G#r6lu Lys Ala Asn Tyr Leu GIn Lys
100 105 110 70 WO 2006/056340 PCT/EP2005/012209 1.1/18 <210>
%Qtﬁ%%%félzcs&l&a&RJagﬁalgecRedu@f@vegﬂmtﬁé@e% iQdyletdBhe
Thr Gly Pro Arg GI¥ Cys Pro Ser Val Arg Lys Glu Pro GIn_1015 10 15
61 BT I A Lo AP RE T B Y e Gl G0 2
30a35A8RAlR Ashheih Aladays Gl Plven Tapdaea GlyeAla Ser Met Tyr Pro
354045 20 Thr Thr Glu ser GIn Leu Val Leu Thr Arg Gly Ser Ser GIn Arg
Leu390 g5 60 25 Pro Val Ala Arg Asn Ser Lys Val Leu Val Ser Glu Arg
Asniser Yed 65 70 75 80 Lys Pro Phe Pro Phe Asp His Asn Lys Glu Glu
Iﬁ}%}] F‘?;@;An!las%gu 0 85 90 95 Ala GIn Lys Val GIn Glu Ser Glu Glu Lys
Ala sn¥ereu InLys 100 105 110 35<210> 11 <211> 361 <212>
RMI0A40 &€213> Danio rerio <220> <221> CDS 45 <222> (1)..(360)
E&%Jﬂlﬂg %L 0PAOAALE 196,923 BagdII SR URE00Y Sllcica A gl

Met Ser Glu Glg Leu Asp Glu Glu Val 1eu Asp Gly Leu Thr Gl Val 50
151015

Glu ITe Cys Ser Pro Gly tLeu Leu V?T phe Thr Gly Cys Ser Glu GlIn
20 2 30

Asp Ala Asn Leu Ala Lys GIn Phe Trp Leu Gly Ala sgr met Tyr Pro
35 40 4

Thr Thr Glu Ser Gln Leu val teu Thr Arg Gly Ser Ser Gln Arg Leu
50 55 60

Pro val Ala Arg Asn Ser Lys val val teu Arg Glu Lys Ser Ser val
65 . 70 .75 80

Gln Pro Phe Pro Phe Asp Gln Asp Lys Asp Ala Ile Ile Phe Ala Lys
85 ' 50 a5

aAla GIn arg Ile Gln Glu Ser Glu Glu Arg Ala Lys Tyr Leu Gln Lys
100 105 110

Ala Lys Thr Arg Asp Glu Ile Leu GIn Leu Leu Arg Lys Gln Arg Glu
115 120 125

Glu Arg Ile Ser Lys Glu Leu ITe Ser Leu Pro Tyr Lys Pro Lys Asp
130 135 140

Lys val Pro Lys Ser Lys Glu val Leu Ser Glu ser Gly Leu Arg Asp
145 150 155 160

Gln Glu Glu val Lys Ala Leu Glu
165

<210> 7

<211> 691

<212> DNA

<213> Homo sapiens

<220>
<221> DS
<222> {(1)..(489)

<400> 7
atg gaa acg gga CCC age gaa gaa €Ct age ggc cga aaa gag tcc cag

705
765
808

48



wd-8lclodsIdar Val Phe His Gly Ala Ser GiIn Glu Asp Val Ala 20 3pB2r2miag 2209
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gaa aaa ttg tat aca gtt ttt cat gga gcg tcg caa gaa gat gtg gcg 96 Glu Lys

gca aag ctt ttc tgg aat tct ctt tct ctt oaa cca ccg ata gag 144 Tyr Ala Lys
Leu Phe Trp Asn Ser Leu Ser Leu GIn Pro Pro lle Glu 35 40 45 60 tcc cgt
stewgit tot tee galbyateagaeecagiege ta aaa §erged vaard 92 sertArgde s \al
der Ser ASP lle Arg GIn Arg Leu Lys Val AfA Lys 50 55 60 acc cc%saac
a4 309 aajurg Yar @lgfna taacggt gel teecCigeaggged@ceScthr &4 Asa
1Gs AsgtASYSGhrGRrHlecGin IGin Aep Kdd Trd édaifg B5SE0 28805 tag I n
aag cag gag gé% aag cag aga tac atgzéag atg gca aaa aat c&g 288 Gin
Lges GJAcG Stk bysc@InAyo-Tyr Met €y Met AlsyLysAsrAig-g0:85 A c
95O 2006058340 PCTIEPP0ARHOIZTL00T 82328 dd& caf attedtcTyEciitp
ctg aaa ae?a cag agg gat gaa cga att aag 336 Asp Gin lle'lle Ala Leu Leu
Lyt Lys GlnArgeAspeGlarg tie kys 100 L0k 144c 52861agitt teg gtgtgaty
éﬁ@c@@raﬁé@@ﬁg‘ e %e‘r%‘aé%&d—ﬁ‘érﬁﬁ?g% &1 135 296 h<AiP-44
<211>7120 <212> PRT <213> Danio redo 15 <400> 12 Met.Ser Glu Glu
Leng Gto Ghs Vil egA{JPG Eemﬁhﬁ@utval aB5 10915C201Glu
L9 5 ThIV A B Pid §8y A% S&r BIR GIy AV ™20 85 éﬁ”z{’%‘*@
Tyr Ala Lys Leu Phe Trp Asn Ser Leu-Ser Leu GIn Pro Pro lle Glu 35 40
ISP BTN 8 A B R

tCt gag gag aaa gta aag tat ctc caa aag gct aaa aca aga gaa gag
ser Glu Glu Lys val Lys Tyr teu GIn Lys Ala Lys Thr Arg Glu Glu
. 100 105 110

att ctc caa CtC tta aga aaa caa aga gaa gaa agg atc t¢g aaa gaa
Ile Leu Gin Leu Leu Arg Lys G;g Arg Glu Glu Arg §1e ser Lys Glu
115 1 25

ctg att tcc ctt ccg tat aaa cca aaa goc aaa gaa cac aaa gca aag
Leu Ile Ser Leu Pro Tyr Lys Pro Lys Ala Lys Glu His Lys Ala Lys
130 135 140

aaa gtg gta tca gag tca gat aaa gag gac caa gaa gaa gt aaa act
Lys val val ser Glu Ser Asp Lys Glu Asp GIn Glu Glu val Lys Thr
145 150 155 160

ttg gac taa tttgcttgac acatggcaga ggatggctca cttatacctt
Leu Asp

cactttggaa acaaccttet cttagatcag gatcattgag atcactggea acattatagt

agacaaagaa atacaagtta aatacgcaga cttccaggaa ttttaccagt tagtgagtac

ttgtgttaaa ataaagaaat aaaggttaaa tatgcaggct tc

<210> 8

<211> 162

<212> PRT

<213> Homo sapiens

<400> 8

Met Glu Thr Gly Pro Ser Glu Glu Pro Ser Gly Arg Lys Glu Ser Gln
1 5 10 15

Glu Met Cys Pro Pro Gly Leu Leu val phe Ala Gly ser Ser Glu GlIn
20 25 30

Asp Ala Asn Leu Ala Lys Gln Phe Trp Ile Ser Ala Ser Met Tyr Pro
35 40 - 45

pro Ser Glu Ser GIn Leu val Leu Arg Arg Asp Ser Ser Gln Arg lLeu

96

144

192

240

288

336

384

432

480

529

589
649

691 .
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50 55 60 Thr Pro Asn Lys Arg Asn Glu Glu lle GIn GIn Asp Ala Tyr Leu

wOAIB685665 70 75 80 GIn Lys Gin Glu Glu Lys GIn Arg Tyr Mep&Gimdedsiilm 209

Lys Asn Arg 8590 95 40 Asp Glirttliglle Ala Leu Leu Lys Lys Gin Arg
Asp Glu Arg lle Lys 100 105 110 45 lle Ser Val Asp Asn Arg Thr Gly 115
120550 <210> 13 <211> 36§ <212> DNA <213>fbanio redo 55 <220>
<221> CDS <222> (1)..(360) 60 <400> 13 atg att gaa gaa cta gac gaa
tta,ga g ehlle Gly @du Let ARR Gu Ghe
%%1? L%E E\Hs% é y &%g%%? Glu agl(élr4 2\ rll%l 15’I§)e6BSgaa aaa ttg tat aca g#att
cat gga gcg tcg caa gaa gat gtg gcg 96 Glu Lys Leu Tyr Thr Val Phe His
Gly Ala, S81,GiR G- sh yat Alar2Q 25 3% tacgea aag ofktte tggeaat ttuat
tct ctt caa cca ccg&sta gag 144 70 Tyr ARSLys Leu Phe Trp Asn®Ser Leu
Ser Leu GIn Pro Pro lle Glu WO 2006/056340 PCT/EP2005/012209
I 1&135 A0 45y Jcoagtete gititct éacgac ats aga cagscybitta apa it geg
aaa 192 Ser M9 Leu Val Ser Ser ASPSlle Arg Gln Arg Leu £34 val Ala Lys
5 50 55 60 acc ccg aac aag agg aat gag gaa atc caa caa gat get tac ctg
apg 240 Jiv Peo Asn Larg ArgsAsinGludGiu Hedbin Gl ABP %in Tys Lels
Arg 65 76G-¥5 80 10 caa aag cag%oag gag aag cag agajt 2 atg gag atg
gca aaa aat cga 288 GIn Lys GIn Glu Glu Lys GIn Arg Tyr Met Glu Met

é&al%kEA&ErAu 85190 OB Lys Pro Lys Ala Lys Glu His Lys Ala Lys
30 S 135 140

Lvs val val Ser Glu Ser Asp Lys Glu Asp Gin Glu Glu val Lys Thr
1%5 150 i 155 160

Leu ASp

<210> 9

<211> 336

<212> DNA .
<213> Rattus norvegicus

<220>
<221> (DS
<222>  (1)..(336)

<400> 9
atg gaa ac ccc aga gge tgt cct age grte agg aag gaa ccg cag
Me% g1u Thg 3?3 Pro Arg Gly Cys Pro Ser Val Arg Lys Glu Pro Gln

gaa atc tgc tcoc cct g?a Tta ctt gtg ttc act g%c LgC tct gag cag
Glu Ile Cys Ser Pro Giy Leu Leu gg phe Thr Gly Cys ggr Glu Gln
20

gat gcc aac ttg goct aag cag tit tgg ctc g?g gcg tcc atg tac ¢cc
Asp Ala Asn Leu Ala Lys GIn Phe Trp Leu Gly Ala igr Met Tyr Pro
| 35 40 ‘

act acc gaa tct cag ctg gtg €tg acc cga ggc agt agt cag agg cta
Thr Thr Glu Ser GIn Leu val Leu Thr Arg Gly ggr Ser Gin Arg Leu
50 55

ccg gig acg cgg aac tcet aaa gtc ctt gtg age gag aga aat Ttcl gtc
Prg 8& 312 A%g asn Ser Lys val teu val Ser Glu Arg Asn ser val
65 70 75 80

aag ccc tft ccc ttt gat cac aac aag gaa gag att ctc trt get aaa
tys Pro Phe Pro Phe Asp His Ash Lys G%u Glu Ile Leu Phe g}a LysS
85 9

gcc caa aag gtt cag gaa tct gaa gag aaa gga aac tat ctc caa aag
Ala Gln Lys val GIn Glu Ser Glu Glu Lys Ala Asn Tyr Leu GlIn Lys
100 105 110

48

96

144

192

240

288

336



45

15 gac cag att atc gcc ctt ctg aaa aag cag agg gat gaa cga att aag 336
wASRdbRsIe lle Ala Leu Leu Lys Lys GIn Arg Asp Glu Arg lle [BGTI0e&GH 12209

110 att tca gt9 gat aac cgg aca got§1861 20 lle Ser Val Asp Asn Arg Thr

Gly 115 120 <210> 14 25 <211> 120 <212> PRT <213> Danio rerio

<400> 14 30 Met lle Glu Glu Leu Asp Glu Glu Val Leu ASP Gly Leu Thr

@M %al 105 10 15 35 Glu Lys Leu Tyr Thr Val Phe His Gly Ala Ser GIn

Gjﬂgsp %/%I Ala 20 25 30 Tyr Ala Lys Leu Phe Trp Asn Ser Leu Ser Leu

G #ro Raadle Glordd 83540 45 ser Arg Leu Val Ser Ser ASP lle Arg GIn

A%eue#gs Val Ala Lys 50 55 60 45 Thr Pro Asn Lys Arg Asn Glu Glu
Ile’'Gln Gin ASp Ala Tyr Leu Arg 65 70 75 80 50 Gln Lys GIn Glu Glu Lys
@kt AStUTyh Mol GlarmetalLlysdvin Arg B598ad5A68 Axp Gl Il%rﬂecﬂl’é
eu Leu Lys Lys Gh Arg Asp Glu Arg lle Lys 100 105 110 lle SerS\/aI Asp
Asn Arg Thr Gly 60 115 120 <210> 15 <211> 735 65 <212> DNA <213>
Gallusigalirs &2p0rg0stz2isucss b Sbeeliseshn Cvs ser Glu ol
PCT/EP2005/012209 14/18 <222> (290)..(733) <400> 15 gaaagcccag

t agcaca caggaattca tcttctgagc aaa aatc ttttcttctt 60
%gg E%a Asn Egt Ala Lys G ngPhe T%%gteu Gly Aﬁa Ser Met Tyr ero

35 40 45

Thr Thr Glu Ser Gln Leu val Leu Thr Arg Gly ggr ser GIn Arg Leu
50 55 .

pro val Ala Arg Asn Ser Lys val teu val Ser Glu Arg Asn Ser Vval
65 70 75 80

Lys Pro Phe Pro Phe Asp His Ash Lys Glu Giu Ile ieu Phe Ala tys
85 80 a5

aAla 6¢In Lys val GIn Glu Ser Glu Glu Lys Ala Asn Tyr Leu ¢ln Lys
100 105 110

<210> 11
<211> 361
«212> DNA
<213> Danio rerio

<220>
<221> (DS
<222>  (1)..(360)

<400> 11
atg agt gaa gaa cta gac gaa gag gtt tta gac ggt ctt aca gaa gtc 48
Met Ser Glu Glu Leu Asp Glu Glu val Leu Asp Gly Leu Thr Glu val

gaa aaa ttg tat aca gul trt cat g?a gcg tcg caa gaa gat gty 9cg 96
Glu Lys teu Tyr Thr val Phe His gsy Ala ser GIn Glu %gp val Ala
20

55

65

tac gca aag ctt ttc tgyg aat tct ¢tt tct ctt caa cca Ccg ata gag 144
Tyr Ala Lys Leu Phe Trp Asn Ser Leu Ser Leu Gln Pgo pro Ile Glu
35 40 4

60 tce ¢gt ctC grt tet tee gac atc aga cag cgc tta aaa glt gcg aaa 192
Ser Arg Leu val Ser Ser Asp Ile Arg Gln Arg Egu Lys val Ala Lys
50 55

acc ccg aac aag agg aat gag gaa atc caa caa gat gct tac ctg agg 240
Thr Pro Asn Lys Arg Asn Giu Glu Iie Gln ?gn Asp Ala Tyr Leu ggg
65 70

caa aag €ag gag gag aag cag aga tac atg gag atg gca aaa aat cga 288
GIn Lys GIn 6lu Glu Lys Gln Arg Tyr f;gt Glu Met Ala Lys ggn Arg
85



5 cccaaaatct gtacacatag gccgtgetga tctcagcectt gggettgeca aactctgegt 120

WogeetE6eam gtgttgaaga aatgcaattc agcecctacag gtttctaaat caaapcasaed8d 12209
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10 gtttttgtca tcagtgtgaa cagcagagc€2fagcgeggg ctgacgggaa cgtgecagea
240 gagcaggcag cgccgtgecc aggctgcggg gcaggactgg ggccaccag atg gag
ggg 298 MetGluGly 1 15pccatcgggc gca gcc tca cgt gtc ccc acg agce
aag aitgat 84gky s AfGCH %Paa%\ 7 197G THES %ﬁﬁfig 336
&WS @}6 A%‘f) Aﬂ%azbe{jg a&%ic ﬁg it gec g% 189 agc ¢ed get cat gtg
gag ttc gcc 394 GIy His Leo Val Phe Ala Gly Ser Ser Pro Ala His val Glu
Phe Afa 20-25030 aﬁ@ﬁtté‘ g %cc gee gtg ctg ccg ccg ctg cte gag
tH:etc%eM‘éa 2918 Phe 'Frp oThr Ala Val Leu Pro Pro Leo Leu Glu
Ser Ser 40 45 50 ctg ggt ccc acc aag ctg tgg cgt gag g 9a cct tcc cct ggg
cc 490 Leo Gly Pro Thr Lys Leo Trp Arg Glu Gly Pro Ser Pro Gly
;hr C} @5 60 65 cca tct cct g g cag acc ccg gcc cac aga cgg acc cca
et ger'538 Pro Ser Pro Gly GIn Thr Pro Ala His Arg Arg Thr Pro ser
Aﬁ?al Ta 7375°80°3% ctc age gtg cag aaa get gaa gca aaa gca aaa tat ggc
cagoag gec 586 Leu Ser val Gin Lys Ala Glu Ala Lys Ala Lys Tyr Gly GiIn
GIn Ala 8590 95 40 aag aa t
AFx gscea"gag 634" Ly L%SépA%g "g?’ﬂé 9??%% ’RAgiég E’Ie}h}gl_%? E%QL%Q}GW
Arg Ala Glu 100 105 110 115 agg atc gcg aaa gag ctg att tct cgt cca cat
B S aﬁgﬂg@%@%ﬁmq@ Al LxsLhekesn Heaiar Aip R Hisa
Lys Prd Lys 120 125 130 agrsgat caa gta agc agg é8g aag gcg
ttt gaa get gag cgt gag gac 730 ser Asp GIn Val ser Arg Gin Lys Ala Phe

Gé%—A qgl&yérgeﬁlwﬁsﬁhﬁp A35 %é@ 145 €82 gau78%n G>|fb55rﬁ21:®é &6y
<211> 148

361

Ser Arg Leu val Ser Ser Asp Ile Arg Gin Arg ggu Lys val ala Lys
50 55

Thr Pro Asn Lys Arg Asn Glu Glu Ile Gln Gln Asp Ala Tyr Leu Arg
65 70 75 80

G1n Lys GIn Glu Glu Lys GIn Arg Tyr ggt GTu Met Ala Lys ggn Arg
85

Asp GIn Ile Ile Ala Leu teu Lys LyS GIn Arg Asp Glu Arg Ile Lys
100 105 110

I1e ser val Asp Asn Arg Thr Gly
115 120

<210> 13

<211> 361

<212> DNA ‘
<213> Danic rerio

<220>
<221> (DS
<222> (1)..(360)

<400> 13 A
atg att gaa gaa cta gac gaa gag grtt tta gac g?t ctt aca gaa gtc B
Met Ite Glu Glu Leu Asp Glu Glu val tl.gu Asp Gly Leu Thr ﬂu val

1 5 .

gaa aaa ttg tat aca gtt ttt cat g%a gcg tcg caa gaa gat gtg 9cg 96
Glu Lys teu Tyr Thr val Phe His Ssy Ala ser GIn Glu ggp val Ala
20

tac gca aag ctt ttc tgg aat tct Ctt tct CTtt caa cca ccg ata gag l4a4
Tyr Ala Lys Leu Phe Trp Asn Ser Leu Ser Leu Gin Pro Pro Ite Glu
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<212> PRT 60 <213> Gallus gallus <400> 16 Met Glu Gly Gly His Arg

His Leo Val Phe Ala Gly Ser Ser Pt&#&la His Val 20 25 30 70 WO
2006/056340 PCT/EP2005/012209 15/18 GIU Phe Ala Arg lle Phe Trp
Ser Thr Ala Val LeU Pro Pro LekhleU 354045 5 Glugger Ser Leu Gly
Pro Thr Lys Leu Trp Arg Glu Gly Pro Ser Pro 50 55 60 10 Gly GIn Thr
R0 Ser mrr@@? GISTTREPT %amaaiﬁ a&? 238 THE P‘f@%?i‘f’o 3’§8§%§€@%Ia
5 658 SV BRPLyR*AIE Blu'Afa 1Y€ Ala' LY'S 150 GIy 1585 90 95 Gin
GIn Ala Lys Lys Arg Glu Glu lle Leu Ala Leu Leu Ag Lys GIn 10

0405
ap IG EG Arftite LEFRIE R S 1 89
q& 55?) L%gsg!\g L)gi@éeg? igﬁélr%%\gaés%r Arg gél% @s Ala Pﬁ@
Glu Ala Glu 130 135 140 30 Arg Glu As %In 145 <210> Ja?aasg 2%&,5 .
o0 Az i hdis AT,
(501) <400> &5 45 atg gaa acg gga &6c agc gaa gaa ctt agd@ggc cga
aaa tce ca 48 Met Glu Thr Gly ProSer G Lell Per Gy Arabys
B S8 G125 i 0 i oot s G gt
tcg gaa caa 9600 105

att tca glg gat aac cgg aca g%t g
ile ser val Asp Asn Arg Thr Gly
115 120

<210> 14

<211> 120

<212> PRT )
<213> Danio rerio

<400> 14

met Tle Glu Glu Leu Asp Glu Glu val Leu Asp Gly Leu Thr Glu val
1 5 10 15

Glu Lys Leu Tyr Thr val phe His ggy ala Ser GIn Glu %ép val Ala
20

Tyr Ala Lys Leu Phe Trp Asn Ser Leu Ser Leu GIn Pro Pro Ile Glu

" ser Arg Leu val Ser Ser Asp Ile Arg Gln Arg Leu Lys val Ala Lys

50 55 60

Thr Pro Asn Lys Arg Asn Glu Glu Ile GIn Gin Asp Ala Tyr Leu Arg
65 70 . 75 80

Gin tys GIn Glu Glu Lys GIn Arg Tyr ggt Glu Met Ala Lys ggn Arg
85

Asp Gln Ile Ile Ala Leu Leu Lys Lys Gln Arg Asp GTu Arg Ile Lys
100 105 110

Tle Ser val Asp Asn Arg Thr Gly
115 120

<210> 15

<211> 735

<212> DNA

<213> Gallus gailus

<220>
<221> (DS

wElyobiadsim Ser Arg Val Pro Thr Ser Thr 6515 10 15 Lys Precaspp&ilys/o12209

192

240

288

336

361
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50 Glu met cys Pro Pro Gly LeuLeu Val Phe Ala Gly Ser Ser Glu GIn 20

Asp Ala Asn Leu Ala LyS GIn Phe ilirglle Ser Ala Ser Met Tyr Pro 55 35
40 45 cct agc gaa tct cag ctg gtg ctg cgc aga gac agc agt cag cgt ctg 192
Pro.ger @Iy(ﬁgr. Gsbeu val Leu Arg Arg Asp 5er Ser GIn Arg Leu 50 55
60 60 c;cl:g/ V19 gcg cgg ccc agg agg agc aga ggg tct gaa aac agt cac tcc
iR rid val Ala At Rro Alg ALg Ser e GlySer Gluisnaer s berea:
963?8%385%89353%? ey gcg agt aaé%;c; aatg%ga gac atc ftt gcc
2863 HErtGin GorcRpethls 14996 S AEFFRIS ASNIAST Bs i PRECARIEE

90 95 g CLgco-9ae He-aagatalcltatana
§§%cc7%gg§ﬁ %a%%#%%f%%ﬁﬁa%ﬁ ésegrgf\la Giua%?/g Val LysaTyr Leu Glnac
WIOt2006/056 3390 CIRAE PROIBL99 05 286 M9 A T 1A F9P A AP HREGE?

g ECaeH tGEh 384 dosMal(GhaGinghyr ggg
%%ge%ég&t%% Eﬁggﬁgg%&ucggh@e té%:rt%%? Phg;g?li&ys 5115 120 125M84g Gt 61

aaa aca aga gaa gag att ctc cag ctc tta aga aaa caa aga 432 &in Ala Lys

zégeﬂgth@g§ dedaudeth tel teu Arg loys GlogAsgd 3@ d 334 40T @2faa
& ag aﬂmcg?afaa@aah@gi%ﬁ tAETYREFER 84 Fer aBA 486° GIlPAATP
Arg lle Ser Lys Glu Leu lle ser Leu Pro Tyr Lys Pro Lys 145 150 155 160

§CEaaaatgag At anaygcaggagticm 604 Ala bys GREHIS AIZ1y 9965
ik ? S Bbodon b 2R

g
0> 48 <9 P67 182408 PRTE185P4 Ar8gfodt @iﬁs

M&t GIU Thr Gly Pro Ser'Glu Glu Leu 5er Gly Arg Lys Glu Ser GIn 1 ? 10

B3@tc ttc tgg age acc gec gtg ctg ccg ccg ctg ctc gag tec tcc

:ﬁ%g Ile pPhe ng Sgr Thr Ala val Leu Zgo Pro Leu teu Glu ggr ser
40

ct t ccc acc aag ctg tgg cgt gag gga cct tcc cCct ggg cag acc
Leg g?y Pro Thr Lys Leu Trp Arg ggu G%y Pro Ser Pro giy Gin Thr
55

cca tct cct cag acc ccg goc cac aga cgg acc cca tca get gct
Pro ser Pro 8?3 ¢ln Thr Pro Ala His Arg Arg Thr ggo ser ala Ala
70 75

ctc agc gtg cag aaa gct gaa gca aaa gca aaa tat gge cag cag gec
Leu Sgr ga% GIn Lys Ala Glu Ala Lys Ala Lys g§r Gly GIn GIn Ala
85 a0

aag aag aga gaa gaa ata ttg gct ttg Cctg agg aag cag aga gca gad
Lyg Lyg A?g 21u g]u 11e Leu Ala Leu Leu Arg Lys Gin Arg Ala Glu
100 105 110 115

' tg aaa
agg atc gcg aaa gag ctg att tCt cgt cca cat aaa cca aag 4
Agg 1le Ala Lys Glu Leu Ile Ser Arg Pro His Lys Pro Lys Met Lys

120 125 130
agc gat caa gta agc agg cag aag gcg Tt gaa get gag cgt gag gac
Sgr ESp Gin 8a1 ser Arg GIn Lys Ala Phe Glu Ala Glu Arg Glu Asp
135 140 145
caa ga
Glin
<210> 16
<211> 148
<212> PRT
<213> Gallus gallus
<400> 16

met Glu Gly Gly His Arg Gly ala Ala Ser Arg val Pro Thr Ser Thr
1 5 10 15

Lys Pro Asp Gly His Leu val Phe Ala Gly Ser Ser pro Ala His val
20 25 30
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Glu met cys Pro Pro Gly Leu Leu Val Phe Ala Gly Ser Ser Glu GIn 20 25

35 40 45 Pro Ser Glu 5er GIn Leut¥/a$ Leu Arg Arg Asp 5er Ser Gin Arg
Leu 40 50 55 60 Pro Val Ala Arg Pro Arg Arg 5er Arg Gly Ser Glu Asn
Ser His Ser 65 70 75 80 45 5er Gin Ser Phe His Leu Ala 5er Asn Lys
Abn Alrg A3p ke @8 Alah85 00 96 5thGla Talavieéulleys RieoGINCGHESérAla
Glu Lys Al Lys Tyr Leu GIn 108%05 110 55 Lys Val éﬁ/ GIn Tyr Phe
Arg Arg His Pro Leu Phe Ser Phe Phe Lys 115 120 125 GIn Ala Lys Thr
Alg Gar Cﬁﬂrlleile@GIrPEéuTEéuLAFg 85 B Ay QU I0 13T AFEIECIu
Arg IP® ser Lys Glu Leu lle §er Leu Pro Tyr Lys Pro'Lys 145 150 155 160
65 Ala Lys Glu His Lys Ala Lys 165 70 WO 2006/056340
BOTEP2005 102500 17918" <1051y L2141 Hi21959DNA 3380
us musculus 5 <400> 19 gatcgggtgc cttgagctt 19 10 <210> 20 <211>

22 <212> DNA <213> Mus r?usculus}15 §4001> 20 ac%t?tgcic% c%%ttptgt ct
§2r<§ﬁih5§§_25“<%gi>wﬁé Gin Lys Ala gOu Ala Lys Ala Ly 3 %

GIn Gln Ala Lys Lys Arg Glu Glu Ile teu Ala Leu Leu Arg Lys Gin

L
100 105 110

arg Ala Glu Arg Ile Ala Lys Glu Leu Ile Ser Arg Pro His Lys Pro
115 120 125

Lys Met Lys Ser Asp Gin val Ser Arg GIn Lys Ala pPhe Glu Ala Glu
130 135 140

Arg Glu Asp GlIn

145

<210> 17
<211> 504
<212> DNA

<213> Pan troglodytes

<220>

<221> CDS

<222> (1)..(501)
<400> 17

atg gaa acg gga €CC agc gaa gaa Cctt agc g?c cga aaa gag tcc cag
Met Glu Thr Gly Pro Ser Glu Glu Leu igr Gly Arg Lys Glu igr Gln
1 5

aa atg tgc ccc ccg gga tta ¢tg gta Tttt got gge tec tcg gaa caa
%lu Met Cys Pro Pro G?y Leu Leu val Phe Ala G?y ser ggr Glu Gln
20 25

gat gcc aac ttg gct aag cag ttc tgg atc tcg geg tcg atg tat ccc
Asp Ala Asn teu Ala Lys GIn Phe Trp Ile Ser Ala zgr Met Tyr Pro
35 40 '

cct agc gaa tct cag ctg gtg ctg ¢€ge aga gac agc agt cag cgt Ctg
Pro Sser Glu Ser GIn Leu val Leu Arg Arg Asp ggr ser Gln Arg Leu
50 55

CCg gtg gcg ©gg oCC agy agg ago aga g?g tCt gaa aac agt cac tecc
pro val Ala Arg Pro Arg Arg Ser Arg Gly Sgr Glu Asn Ser His ggr
63 70 7

tcg cag tct ttt cac Ctt gcg agt aac aaa aat aga gac atc trt gec
Ser Gin Ser Phe His Leu Ala Ser Asn Bgs Asn Arg Asp Ile gge Ala
85

gaa gcc cta aag ata cag gaa tct gcg gag aaa gta aag tat ctc caa
Glu Ala Leu Lys Ile G6In Glu Ser Ala Glu Lys val Lys Tyr Leu qu

43

96
144
192
240
288

336
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<212> DNA <213> Mus musculus <400> 21 23 25 caaccccacc

<400> 22 caaatcaaag gaagttttat cagagtca 28 35 <210> 23 <211> 27
<212> DNA 40 <213> Mus musculus <400> 23 gtcgatacca tatgtcaatc

aaatcat 27 455210> 24 <211> 29 @12> DNA <213> Mugmousculus 50
<400> 24 ccaaggcttt gacttcttctt tccctt 29 55 <210> 25 <211> 21 <212>

f""%a?l%g@ﬁ il 145 GRpaddadiy ciraghableuiol

> 26065 <211>21 <212> RI¥A <213> Mus musculis <400> 26 70

aag cg& caaa uaucu u 21 WQC 29&6/9;&3&% PtC%T/%PEZOQHSa/OQHZaZ(%%a
21§Waé%ﬁ; SQP%Q@ ggg Tle Leu GIn Leu 528 Arg Lys Gln Arg
130 ‘

gaa gaa agy atc tcg aaa gaa ctg att tcc crt ccg tat aaa cca aaa
Glu Glu Arg Ile Ser Lys Glu Leu Ile Ser Leu Pro Tyr Lys Pro Lys
145 150 155 160

gee aaa gaa Cac aaa gea aag taa
Ala Lys Glu His L%S Ala Lys
165

<210> 18

<211> 167

<212> PRT

<213> Pan troglodytes

<400> 18
mMet Glu Thr Gly Pro Ser Glu Glu Leu Ser Gly Arg Lys Glu Ser GlIn
1 5 10 15

Glu Met Cys Pro pro Gly teu Leu val Phe Ala Gly Ser Ser Glu Gln
20 25 30

Asp Ala Asn Leu Ala Lys GIn Phe Trp Ile Ser Ala Ser Met Tyr Pro
35 40 45

Pro Ser Glu Ser GIn Leu val Leu Arg Arg Asp Ser Ser Gln Arg Leu
50 55 60

pro val Ala Arg Pro Arg Arg Ser Arg Gly Ser Glu Asn Ser His Ser
65 70 75 80

ser Gln Ser Phe His Leu Ala Ser Asn Lys Asn Arg Asp Ile Phe Ala
83 90 a5

Glu Ala Leu Lys Ile Gln Glu Ser Ala Glu Lys val Lys Tyr Leu Gln
100 105 110

Lys val Gly Gln Tyr Phe Arg Arg His Pro Leu Phe Ser Phe Phe Lys

115 120 125

GIn Ala Lys Thr Arg Glu Glu Ile teu GIn Leu Leu Arg Lys Gin Arg
130 135 140

Glu Glu Arg Ile Ser iys Glu Leu Ile Ser Leu Pro Tyr Lys Pro Lys
145 150 155 160

Ala Lys Glu His Lys Ala Lys

384
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480

504
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28 caaaggaagu uuuaucagau u 21 12A0%210> 29 <211> 25 <212> RNA
<213> Mus musculus 25 <400> 29 ggaugccaau uuggcuaagc aguuu 2S
3052103530 <211> 25 <212> RNA <213> Mus musculus 35 <400> 30
cguydgauga ggacaaggau gcaau 25 <210> 31 40 <211> 21 <212> DNA

<213> M-’Ei‘é“musculys <400> 31 45 cccuauucuc cuucuucgct t 21
<213> Mus muscuius -

<400> 19
gatcggatge cttgagett

<210> 20

<211l> 22

<212> DNA

<213> Mus musculus

<400> 20
accretgece ctotettett ct

<210> 21

<21i> 23

<212> DNA

<213> Mus musculus

<400> 21
caaccccace ctaccctgee cig

<210> 22

<211> 28

<212> DNA

<213> Mus musculus

<400> 22
caaatcaaag gaagttttat cagagtca

<210> 23

<211> 27

<Z212> DNA

<213> Mus musculus

<400> 23
gtcgatacca tatgtcaatc aaatcat

<210> 24

<211> 29

<212> DNA

<213> mMus musculus

<400> 24
ccaaggettt gacttottet tggtcoott

<210> 25

<«211> 21

<212> RNA

<213> ™Mus musculus

<400> 25
gaaaggaucu cgaaagaacu u

<210> 26

«211> 21

<212> RNA

<213> Mus muscutus

<400> 26
gaagagagag caaaguaucu u
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<210> 27
<211> 21
<212> RNA
<213> Mus
<400> 27
grggaacucu
<210> 28
<211> 21
<Z212> RNA
<213> Mus
<400> 28
caaaggaagu
<210> 29
<211> 25
<212> RNA
<213> Mus
<400> 29
ggaugccaau
<210> 30
<211> 25
<212> RNA
<213> Mus
<400> 30
ccuuugauca
<210> 31
<211> 21
<212> DHNA
<213> Mus
<400> 31
cCccuauucuc

musculus

aaagucguuu

musculus

uulaucagau

musculus

uuggcuaage

musculus

ggacaaggau

musculus

cuucuucgcet

aguuu

gcaau
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