WO 20( 15/ 026359 PCT/ EP2004/ 010307 The use of eukaryotic genes affecting
spindle formation or mcrotubule function during cell division for diagnosis
and treatnment of proliferative diseases The present invention relates to the
use of a y rfering with mtotic spindle ("spin ko of ion or

m cr ot ubﬂﬁgiof%ﬁlr)\%??on during cell division for the trea?rlrrcgrr’; Pzggfﬁgédgeases,
especially proliferative diseases. Metazoan cell division (mtosis) consists
of an extremely conplex, highly regul ated set of <cellular processes which
must be tightly co-ordinated, perfectly tined, and closely nonitored in
order to ensure the correct delivery of cellular materials to daughter
cells. Defects in these processes are known to cause a w de range of
so-cal | ed-proliferative —diseases—including 2 ' Or s ance ince cell
di vision represents one of the few, if not the only cellular process that
is common to the aetiology of all fornms of cancer, its specific inhibition
has | ong BEenuseadeyhhsadicaenes gffatimerspibdiée fornoftionharmpeotibeld fupetivent i on.

Al t hough mitoti¢ inhjbitor tgéj)r gs are rgcogni sed as one of the nost prom sing
classes of chumes fll digisipn rgﬁ‘%‘?% ERatmst ok profiferative diseases new dr ug
candidates in this class have been underm ned by the strong inherent
tendency of such_screens to identify agents that target a single protein,
tubulin. Tubulin polynerises to formmcrotubules, the primary cytoskeletal
el ements needed for mtotic spindle function and chronbsone segregation.

M crot ubul es as such, however, are ubiquitously needed in alnost all cell
types, dineghi ; , j &4 i ainS of the
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exanpl e G$piadlaT)givbmatzarc or seénbubate functopldustng cellr digisidrafortthe deanent wiful in is
pacl i taz(fl- and i t.slmar lizgt ed dcﬁri vative, Taxol. Its applicability has indeed
been  seTTESE FPEFALY BPURSraY S 439 i es i n deternining an adequate dosing
reginmen due to a range of problematic side effects. Taxol treatnent has
resulted in anaphyl axis and severe WO 20051026359 PCT/ EP20041010307 -7
hyper sendetazedn ¢ellr Guigiondmstosisheansisty ¢lsandeXhpmsins pavepl cx gty pegwated st of
requiring,ty.eat nen ngi y as neral i sed i.caria in 2-4%:0f
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pr et r eatmbiitorad i ofdet th ensire it dsrect dtkivery @dekilalas nivterkloaciddghttr cefever e
conduct ance abnormalities resulting in life-threatening cardiac_arrhythm a
occur i nPgerless HARNPIPCETEsSCEGt KIS i FRIfE 2 HdE Fange WeSoreallsd aokiprativier ti on
of a pac . Eﬂi’ﬁ?é ARems r{n:or. . f a6t dr i ?ﬁant
woren- u?%%%rr’ o e, adm ni sﬁ?gﬁ(ﬁi%e%%n@g%%r crgéoer?panl edgt%é;fet%c ycardi a,
hypot enstheoniyf dellslar ppceskhat is eaminonns thermdtiology of all forms of cancer, its specific

inhibition has long been reco gmsed as a preferred site of therapeutic intervention.

Although mitotic inhibitor drugs are recognised as one of the most promising classes of
chemotherapeutic agents, screening atfempts to ind new drug candidates in this class have
been undermined by the strong inherent tendency of such screens to identify agents that
target a single protein, tubulin. Tubulin polymerises to form microtubules, the primary
cytoskeletal elements needed for mitotic spindie function and chromosome segregation.
Microtubules as such, however, are ubiquitously needed in almost all cell types, whether
dividing or not, a fact which therefore explains many of the unwanted side effects caused
by anti-tubulin drugs. |

Perhaps the best known example of a highly successful anti-neoplastic drug that targets
tubulin is paclitaxel, and its marketed derivative, Taxol. Its applicability has indeed been
seriously limited by difficulties in determining an adequate dosing regimen due o a range

of problematic side effects. Taxol treatment has resulted in anaphylaxis and severe



shortness-of-breath (m|ld dyspnea). Reasons for these strong side-effects
may be that since tubulin does not only play an essential role in spindle
formation, but also plays significant in roles in other cellular processes

| i ke forwigghasesse cyt oskel eton generation and intraceldddlggroofaf105@ N
transport. Consequently, although Taxol has been hailed by many as the nost
successful new anti- cancer therapeuti-@-of the |ast three decades, there is
still a need for anti-cancer drugs that 15 do not show t he di sadvant ages of
Taxol . Therefore, the problemunderlying the present invention resides in
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5 7, 9, 11, 13, 15, 17, 29, 31, 33, 35, 37, 39, 41,
43, 45, 36\!61‘819011@5117}:8115@ abrﬁﬁmaﬁﬁes 15911'011251 bi}e ﬂhmatmng @acdidc sxebgibmecwmmm ng
pol yp pt at _ex |t a se enc |den h t rot ded by a
nucl e a:‘aﬁgc%‘?r PBn%ts ats‘? t%é%//m&g%‘P ?@d’o ﬁ&‘f’%r

whi ch ar@aﬁstﬁﬁﬂaehﬁlk@ Rt IR oF mbsiedt Seahed PekRembhe mhmﬁ%ﬁ@mmﬁeguence
anal ysis prograns with an e-value of . at nost 10-5, c) sequences of nucleic

acid nol e@nm@glmoema@eedcéwam@ywmybhsmmswg, vitushingh eskigorendfising andici d

nol ecul e t CQrIres .ons of
medi um oghc\#ng @tegrl%%% 9 dg/agnetaﬁ?%ﬁ?rgsfé %]%? &f&aee' gf?ec%rwa%ﬁe &‘ﬁ# Sl?%%uences
as def i nabulif dod not(dhly play @@ )essen€ihl fola@rpiidie ﬁ?’frm(aﬁa;n, Hub hlso (plays @fgnifibant WO
2005/ 026359 PCT/ EP2004/ 010307 f) doubl e-stranded RNA or si ngI e-stranded RNA

in t A afflpsBrrtBerorelllan pEoceses ke ifominsianseespeskalens sdemipn ond inEcsdddences
as defingg éf'nﬂtr%ﬁ%mr&b) (c), (d), or (e) for the manufacture of a [
t for

nmedi cane e Inhibition of spindle formation or mmcrotubule 5
function durlng cell division. The present i.nventiaon i's based on the concept

to prOV| e W th s L formati on or m crofubul e,
function BB? el‘art£l é’lt ha%b &ynlﬁ‘f“'i%ﬁs rsBﬁ?Bif&tene"f’@HETi on
during C@a':ﬂoefjth\ék%’eﬁﬂc Bf heqss Fhteh AbcdRl, Bertfis Gl b n@b&'%f&' R cahleriFugks that
consequence of the present invention, target genes inportant for 3pindle
forn@ilodﬁ@ﬂtﬂnﬂ@beﬁuhdmﬂmﬁmmchmﬂﬂdur|ng cell division were identified,

| eavi ng the general cellular appearance and therefore general cellul ar

m crot ubul e functions intact.

Therefore, the problem underlying the present imvention resides in providing improved

potent anti-cancer drugs, particularly with less severe side effects.

20 The problem is solved by the use of an isolated nucleic acid molecule comprising a

sequence selected from the group of sequences consisting of:

a) the nncleic acid sequences presented in SEQ ID NO. 1,3,5,7,9,11, 13, 15, 17,
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59;
25 b} nucleic acid sequences encoding polypeptides that exhibit a sequence identity
with the protein encoded by a nucleic acid according to a) of at least 25 % over
100 residues and/or which are detectable in 2 computer aided search using the -
BLAST sequence analysis programs with an e-value of at most 107,
| ¢) sequences of nucleic acid molecules which are capeble of hybridizing with the
30 nucleic acid ‘molecules with sequences cormresponding to (a) or (b) under
conditions of medium or high stringency,
d) the antisense-sequence of any of the sequences as defined in (a), (b) or (c),

e) fragments of (), (b), (c) or (d),



15 Thus, as the target proteins are involved in a cell division-specific
process, the inhibition of these target proteins results in an efficient
impairment of mtosis as well as in a reduced nunber of side effects caused
by the_RgBiRkh'gggof ot her significant cellular procesgeprpdigofdsesent
inventi oh dPScroses for the first tinme _for a variety of proteins and genes
that 20 they are involved in spindl e formation or mcrotubule function
during cell division. Al though cell division and m crotubul es have already
been thoroughly studied, _the gresent i nvention provides several classes of

target genes,DcdépHels eOlp SRR EEnand BiNhein thgentisenssapr tRsase
o : PR e e e
Dbl e For mat e Bire8hdfi i CPite SudegBi M doRBsi G LI (L @) 1,

newly identified function of these target genes and their correspondi ng gene
products any homol ogs, orthol o and.derivatives _thereof enahles their use
in the d@réh%laﬁ%#@”gfaxe aWIa@am%D%%@ 1 %tleaﬁém@diag%}m@pnar EPSIORPDRlS ve

di seasesgifglyg &GaNGion These nedi canents coul d be used in treatnent of
proliferative diséases, particularly in those 3D cases where the disorder
relates to cell division, regulation of cell division, or is dependent on

spi ndl e rmation or mcrotubul e function duri.ng cell . division, Furthernore,
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the identification of target genes being involved in spindle formation or

m cr ot ubtfinstiod derdng ent! duisiongreessentipl pirsd olivelldivisioge- scal e RNAI

techﬁl(ique- based screen was perforned for 19514 (that nmeans 99. 7% of the
preditted open reading frames in the C. elegans genone. For the perfornmance
of this |AaragemnsepkeceSHtRe pregéi Mhventbl,amgede AN irbp&iint asRERdid Brhetdher

i ndi vi dual, open_ reading franmes _was produced and mcro-injected into adult
C. el egaméﬁﬁ%bﬁﬁp%mlﬂ aring rell dizisioss werg idenifbd.y lseving rtbe aatrpk egldar hour s
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Sequenci ng Consortium GCenone sequence of the nematode C. el egans: a
platformfor investigating biology. Science 282, 2012-2018 (1998)). Thus,

C. el eganseipfesdht ind@Rlon discloses for the first time for a variety of proteins and genes that
20  they are involved in spindle formation or microtubule fumction during cell division.
Although cell division and microtubules have already been thoroughly studied, the present

invention provides several classes of target genes, corresponding gene products and other

agents that had previously not been implicated in cell division, particularly not in spindie
formation or microtubule function during cell division. '
25
The newly identified function of these target genes and their corresponding gene products,
any homologs, orthologs and derivatives thereof enables their use in the development of a
wide range of medicaments against proliferative diseases including cancer. These
medicaments could be used in- treatment of proliferative diseases, partioularly in those
30 cases where the disorder relates to cell division, regulation of cell division, or is dependent
on spindle formation or microtubule function during cell division. Furthermore, the newly

identified function enables the nse in diagnosis and the development of diagnostic agents.



organi smfor applying the new techni que of RNA-nediated interference (RNA).
This technique consists in the targeted, sequence-specific inhibition of
gene expression, as nediated by the introduction into an adult worm of

doubl e-stranded RNA (dsRNA) 20 nol ecul es correspondi ngpt-@mpodolsio3s? of the
codi ng MYAUAEE Dt interest (Fire et al., Potent and specific genetic

i nterference by doubl e-stranded RNA i n4€aenorhabditis el egans, Nature 391,
806-811 (1998)). For the vast majority of C. el egans genes tested to date,
this has been shown to yield a sequence-specific inhibition of the targeted
gene' s eRqaribs sdemtifi catimr ofaagdt edndsybaihge avbived dh espirgibd forination of miivmeibiudn
phenotypes in the treated. wornjs Fl pr.ageny (and even in sone ,cases, in
Phe tr eoRBEITRRTRRS & fyvisipn, 4 Ec%ﬁ%%egﬁw%ft %&q&%ﬁﬁmﬁ%@f%ip@@%ﬂd
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t he fir sgemomendBorofthenpesfammanceebf thivi krgerscalks sesed ([dSubktstwandsd aRNA The 30

enbryonic cell lineage.af .tthe nenmatqde enor habdi,ti 5 el.egans, Dev.. Biol.
100, 64 Preeponfansa Hesodiyioyal gpenfeading Ut ¥ orPTaPcea P dlyTs el BEbsses
in the ogricel deghadem redalsli fhe SRl REARELEID e Rialpbadd Ra@ 1aBal ysis.
7 Cell Biol 144, 927-94 ,(19993). WO 2005/ 026359 PCTI EP20041010307 W th

thi s corgfingiinedanse Deanintasaeny. a sel ected gene and al so a variety of

sel ected genes can be functionally characterized with unprecedented speed
and efficiency. The DIC, mcroscopy generated novies were anal yzed to

i denti f yThéaemanaept eslephier ibitsd af elihodli MitBelgntravatucaht ebgjd tfoughdt Upf ed. I n
order to_performthe analysis in a_robust, consistent and reproducible
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powerful confirmation and, validation of the DI C assay, .and the depth of
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is very Jlikely.that .the two pr [ ej Lthip the same pr in

cl ass grmgFﬁilﬁémég %éqlﬂgx‘a$clﬂf%c?$£réb§rz%ﬁgthéa %r yhf"%a t SRS B%taﬁ ﬁ?@ol ved
in the Sﬁgl;ﬁ%oﬂoﬁgipﬁﬁﬁngﬂfehﬁéﬂf B quePs PR BES melihiedde & fereddie(FEGABE THEAN be

used to class or group proteins according to their function. Consequently,
any genegchmaie gonpisty i dhe argetad, saquemAISPRRiEA JRYIbEioIaPE 2eRE ZRPYSSIRMMRSar e

Justified kiR ¢ M ifESAd I Gio ard 238k Swd NG Siile-SIARRERNA (dsRNA)
20 molecnles c;orrespondjng to portions of the coding sequences of interest (Fire et al., Potent
and specific genetic interference by double-stranded RNA in Caenorhabditis elegans.

Nature 391, 806-811 (1998)). For the vast majority of C. elegans genes tested to date, this (

has been shown to yield a sequence-specific inhibition of the targeted gene's expression,
accomparied by clearly detectable loss of function phenotypes in the treated worm's F1

25  progeny (and even in some cases, in the treated worm itself).

In the context of the present invention, a screening assay in C. elegans based on ‘genomic
RNA mediated interference (RNAL)' combined with a highly probative microscopic assay
for documenting the first rounds of embryonic cell division was nsed (Sulston et al., The
30 embryonic cell lineage of the nematode Caenorhabditis elegans. Dev. Biol. 100, 64-119
(1983);, Gomnczy et al, Dissection of cell division processes in the one cell stage
Caenorhabditis elegans embryo by mutational analysis, J Cell Biol 144, 527-946 (1999)).



20 "Nucl ei ¢ acids" according to the present invention conprises all known
nucl ei ¢ acids such as DNA, RNA, peptide nucleic acids, norpholinos, and
nucl eic acids with backbone structures other than phosphodi esters, such as
phosphot hi at es or phosphoram dates. 25 "M crotubul e f j ‘?‘H ing cell

di vi si oWO H¥B8%*hg to the present invention relates tLiLc‘)t‘C[tf%%)i}o UIF’)I%:O?i on of

m crot abul es during cell division, inebuding mcrotubular structure,

di sassenbly and reassenbly, and notor-based defects. Modtor-based defects
according to the present invention conprise any defects of transport al ong

m cr ot ubWithsthisedcatigidation ofthetigtdis @f selictsdogan e -850 S hRét b tsEIRBSH Qehes
nol ecul es. Preferably, "mcrotubuyle function 30 during cell division"

rel ates $4% hedhestvmall Pearpeieiézsd srisywesoerented spegd prd gHidesicsn, i.e. not to
m i crotubul e functions essential for non-dividing cells. WD 20051026359

PCT/ EP2 307 -6 "|nhibifion of spindl e forpati i cr ot ybul
functi o%&#ﬁ;dmg'éqsfo% %%lng%ag# ﬁgglgg rwue?‘glaﬂ %queedttﬁég%dégglﬁ%%is%éﬁi%#?ﬁcl udes
hal ting e arvigsh v @%erv®ldr dsrupREALSidRGerOfo HLEMMNIha AWRlyeE nSPiBEhE,

formation or mcrotubule function during cell division. 57In a preferred
enmbodi meernsistent hrd repreducibde fashios, eashimed oe acis dnalyret with regarprio d@sliffierantc| ei c
acid nolecule with sequence sel ected fro . group, of uences

P 65Nt RRAEROL CRRGLIE, 4, foautey ofgortngl bhaicn fie” pafl Shson B wid

21, 23, 25¢ 24, @S} were Sored! forodveryt R4A: PR Abd 3 :
Preferably, the fAucleic 1étci dorrmlere-%ul e cg’ngl S %e %?near nuctﬁgiﬂ}:esﬁ%l}ozg&rm ecul e
wi th a samphenie SRIEAL ecdofarthaewae €. glegup ghosequences. 10 The term

"conprise" preferably refers to nucleic acids in which the nucleic acids
withlthe described sequences are functionally relevant, e.g. for diagnostic

use or t ﬁ%%“: ti DS MESE B h | - ession
of corregg%n I ng W&?u%%t%llﬁﬁsaf P@e? el%fa;f%@ﬁ@%%g@ﬁf&@&%f&e%% aci ds
upst r eantherasshyans¢ldeans dfat tehyeivslenfushenetypee weed fobhd ltongsresdnb alvs2l§ rklatedVor e
preferred, the term"conprise"” does hot relate to large constructs

acci dent BIOSNS, REPteEs WithiReths cmentzEilys i Funssiopdho ArevEae protemec I Ghes. In

detail, i gy Vi - I | q ces: 20 SEQ

') “no MR B R e el SR E S e D DA MR Sind, naee
accessi ofy Noy HELS I fheSEQ pEbidIGY aZe tifteer deilhia aHe aling Goroin chedveERee of the
C. elegans gene C13F10.2 (Wrnbase accessi on No. CE08144) SEQ ID NO. 3 the

nucl eot i fweter opht the zerydeash 2o hdib invghest icigrpmebiplogiegbmprchanism or
process. Therefore, the screen can be used to class or group proteins according ta their
function, Coﬁmumﬂy, any genes that give rise to similar RNAI phenotypes are related
and are justified to be considered within single functional classes. |

20
“Nucleic acids™ according to the present invention comprises all known nucleic acids such
as DNA, RNA, peptide mucleic acids, morpholinos, and pucleic acids with backbone
structures other than phosphodiesters, such as phosphothiates or phosphoramidates.

25 “Microtubule function during cell division™ according to the present invention relates to
any finction of micropbules during cell division, including microtubular structure,
disassembly and reassembly, and motor-based defects. Motor-based defects according to
the present invention comprise any defects of transport along microtubules related to
defects of microtubule-associated transport molecules. Preferably, “microtubule function

30  during cell division” relates to microtubule function specific for cell division, i.e. not to

microtubule functions essential for non—dividing cells.



25 accession No. NM 024069) SEQ ID NO. 4 the deduced am no and sequence of
the human orthol og of Cl3F10.2 (GenBank accession No. NP 076974) SEQ I D NO
5 . the nucl eotide sequence of the Drosophila honol og of CL3F10.2 (GenBank
accession No. AE003541) 30 SEQ ID NO 6 the deduced am I ence of

t he Dr oS¥BRPEA2HBA0I og of CL3F10.2 (GenBank accession P&%ﬂﬁ@@@g) s)
2005/ 026359 PCTI EP20041010307 -7 SEQ-KD NO. 7 the nucl eoti de sequence of
the C. el egans gene C25A19 (Wrnbase accession No. CE18532) SEQ ID NO 8
the deduced am no acid sequence of the C. elegans gene C25A1.9 (Wrnbase
accessi ofniBit ddle Btk B mm&bﬁﬂeefuﬂétfdﬁﬁkmgﬁeﬁ%%ﬁe a@éoraiag thiuman
orthol og of C25A1.9 (GenBank accession No. NM 017917) SEQ ID NO. 10 the
deduced twipnescatinyertmgusnindcobaltipgohamesting s Mellog refarding o slowiggdemBank
accession.Na. NP 060387). t L D. 11 e .nucl eoti de sequence of the C
el egans %Pérﬂl\@e gt Pﬁ%i@?m%@gwae VIgEH3405) SEQ ID NO. 12 the
deduced am no acid sequence of the C el egans gene F54B3.3 (Wrnbase

accessi on No. CE03405) SEQ ID NO 13 the nucl eotide sequence of the human
or t hdl oglrot Preferegizembdasemntithe nventinne dhestusiaip asgloioads Forgpdses B rNOieic 4 t he

gl
deduced } b f (o) I f A
Socacer oR R ARIREE pR ISR sefell IR ekl R tedontet tE bicken GBI e
gogl)l Og o)} _NE5453,_§ 7(Gﬁl‘ﬂB&Ble,?Gfﬁ%QﬂQIB,MEZXMTQJ.QQ,?QE%ﬂégg,gﬂ,(@g@éﬁﬂﬁ t he
educed api no aci quence o nouse honol og Q 1133. nBan
accessi of>Nol, 532 5%, 3%3@%)59%’1%133 fﬁ@).mlﬁ 1G h‘égorm%]le@g?icééﬁ'éfécﬂfeﬁﬁ@hw acid

(correspngl W M odt ] QE-F54B3. 3 (GenBank
accessi onB%g?gNl\}l%%g%& SE](SQ{ Dﬂl‘:tl%l 1%g¥4ﬁﬁng§|esglglczegdesém no acid sequence of
t he raat honol og of F54B3.3 25 (GenBank accession No. NP 446316 or P46462)

EQID 1 I I f. th hi, | hol. F54B3.
SEQ N?he te?mt‘%gmg%(s:e”ep%%egaebl}? Te gr%r‘ggenuamctac?ds% %%?Bn {hea}m% egc gm&gw? the5 343

described sequences are functionally relevant, e.g. for diagnostic use or therapeutic use,
such as vectors for therapeutical use or expression of corresponding RNAs or proteins.
Preferably, any additional nucleic acids upstream or downstream of the sequence are not

15  longer than 20 kb. More preferred, the term “cdmprise” does not relate to large constructs
accidentally including the sequence, such as genomic BAC or YAC clones.

In detail, ﬂie individual SEQ ID No. denotes the foﬂowing sequences:

20 SEQIDNO.1  the nucleotide sequence of the C. elcgan.§ gene C13F10.2 (Wormbase
acceﬁsiou No. CE08144)
SEQIDNQ.2  the deduced amino acid sequence of the C. elegans gene C13F10.2 {
{Wormbase accession No. CE08144)
SEQIDNO.3  the nucleotide sequence of the human ortholog of C13F10.2 (GenBank
25 . accession No. NM_(24069) _ ‘ -
SEQIDNO.4  the deduced amino acid sequence of the human ortholog of C13F10.2
(GenBank accession No. NP_076974)
SEQIDNO.5 . the nucleotide sequence of the Drosophila homolog of CI3F10.2
- (GenBank accession No. AE003541)
30 SEQIDNO.6  the deduced amino acid sequence of the Drosophiia homolog of |
C13F10.2 (GenBank accession No. AAF49911)



(GenBank accession No. AE003712) SEQ ID NO. 20 the deduced am no acid
sequence of the Drosophila ortholog of F54B3.3 (GenBank accessi on No.
AAF55289) 30 SEQ ID NO 21 the nucl eotide sequence of the yeast honol og of
F54B3. 3_( GenBank_ accession No. NC 001148.1, base pair 612719)
SEQ | D &92022’0%%%9 deduced ani no acid sequence of the y@a@%éﬁ%‘%@& of
F54B3.3 (GenBank accessi on No. NP-0 -I5349) WD 2005/ 026359 PCT/ EP2004/ 010307
SEQ M NO. 23 the nucl eoti de sequence of the C. el egans gene F08B6. 2
(Wornbase accession No. CE20656) 5 SEQ I D NO 24 the deduced anino acid

sequencERG I hD.G.  ellggamdecgidn ascbtBiBe .02 thé \Wredpase goms €ISAQM %Worn%%%%)
SEQ I D NO. 25 the nucl eot.i de se%uepce of the human orthol og of FO8B6. 2
(GenBank accession REFCSHRDINGSLE)S I D NO. 26 the deduced anino acid

sequenc ma f.FE 0 essi .o NP
057625) %S?Q”?W 2%%&@%%%3%%?2@2% é”ﬁ%aeofﬁépr%gg%%%%?r%ﬁ%ﬁ%%m) of
the rat honol og of FaBBfbAe(aCenBHanNoadBigS3iyn No. NM 139185) SEQ I D NO. 28

t he dedyged. anj no acid sequence of the_.rat honol og_of 62 (GenBank
accessi %!%QKIE) 63192 W%&ﬂﬁm‘w}wf Sredunmsongsticles ngsﬁélg’e& equence
of the Drosophila hoggéeggc,@fqol_:gwﬁnaglﬁ@nBank accession No. AE003624) SEQ

I D NO. 30 the deduced am no aci d sequence of the Drosophila honol og of
FO8B62 (SEEhBamNO.ddcesls devubled ks BAT 6&Jue20e SEGe i@ 8dtholbe af Ul 9 de

sequence of the C. el S.gene | 4 [ e accession No. CE16952) SEQ
| D NO. 32 the deduced @%@?F@S@B F@%@We C. el egans gene CD4.4 {
(Wor nbase accession No. CE16952) SEQ ID NO. 33 the nucl eoti de sequence of a

human orthol og of CD4.4 (GenBank 25 accession No. NMD24667) SEQ I D NO. 34
t he Wed g TAMGd lacithe sederdidessegiense minthe Gra¢gano gend FCRB3 4 (WamrBank

accession No. NP 078943) .SEQ | 5 the nucl eoti de sequence
ks s CEURASL

(corresponding to t h&° orthol og of CM4.4 (GenBank accession
No. ALB3AGID NO.12 the deduced amino acid sequence of the C. elegans gene F54B3.3

(Wormbase accession No. CE03405)
SEQID NO. 13  the nucleotide sequence of the human ortholog of F54B3.3 (GenBank
15 accession No. NM_018188)
SEQIDNO. 14 the deduced arnino acid sequence of the human ortholog of F54B3.3
(GenBank accession No. NP_060658)
SEQIDNO. 15 the nucleotide sequence of the mouse homolog of FS4B3.3 (GenBank
acoessibn No. XM _109399)
20 SEQIDNO.16 the deduced amino acid sequence of the mouse homolog of F54B3.3
' (GenBank accession No. XP_109399)
SEQIDNO.17 the mucleotide sequence (corresponding to the mRNA) of the rat
homoiog of F54B3.3 (GenBank accession No. NM_053864)
SEQIDNO. 18 the deduced amino acid sequence of the rat homolog of F54B3.3
25 (GenBank accession No. NP_446316 or P46462)
' SEQIDNOQ. 19 the nucleotide sequence of the Drosophila ortholog of F54B3.3
{GenBank accession No. AE003712)
SEQIDNO. 20 - the deduced amino acid sequence of the Drosophila ortholog of
F54B3.3 (GenBank accession No. AAFS55289)
30  SEQIDNO.21 the nucleotide sequence of the yeast homolog of F54B3.3 (GenBank
accession No. NC_001148.1, base pairs 610476 to 612719)
SEQID NQ.22 the deduced amino acid sequence of the yeast homolog of F54B3.3
- (GenBank accession No. NP _015349)




30 SEQ ID NO 36 the deduced am no acid sequence of a human orthol og of
Ch4.4 (GenBank accession No. CAD38936) WO 20051026359 PCT/ EP20041010307 -9
SEQ I D NO. 37 the nucl eotide sequence of the Drosophila honolog of CM. 4

( GenBankwath@serssy No. AE003603) SEQ ID NO. 38 the dedyi§Gepyib. id
sequence of the Drosophila honolog of CD4.4 (GenBank accesl‘;;?imginn6)1ngf7 AF52060)

5 SEQ ID NO 39 the nucleotide sequencg—of the C. el egans gene ZK546. 1
(Wrnbase accession No. CE28524) SEQ ID NO 40 the deduced am no acid
sequence of the C. el egans gene ZK546.1 (Wrnbase accession No. CE28524) to
SEQ ID NO. 41 the nucl eotide sequence of the human orthol og of ZK546.1
(GenBank accession No. NM 015 888) SEQ ID NO. 42 the deduced am no acid
sequence of the human orthol og of ZK546.1 (GenBank accession No. NP 056972)

SEQ I D N 43 N@.@?U%@%E%ﬁéeeﬂs%d%@ﬁl\% 6‘12 %Pﬁée%gﬁg@e%ﬁsz%a&@n%nk

15 accessi on No. NM 031745) SE am no aci d sequence of
the rat honol og of ZK&d&sibn N k6laccession No. ):P_113933) SEQ I D NO. 45

t he nucl i ence of. the nouse .honol og of . ZK546. GenBan essi on
o ua- SEQEITG Th° 368, il iR Rt GeRta it Ca el 0 QRN IS ne
nouse homol og of ZK54§ydmtasenBariorANs aSmioansNo.  XP_109474) SEQ ID NO. 47

t he nucl eoti de sequence of the Drosophila honbl og of ZK546.1 (GenBank

accessi OYEQED NRObB658§ negertids saquasetd dhelbumes drtheiarocaBiEB&E2 (GemBakof t he
Dr osophi | a honol og of 625. %Pﬁfém é@gfﬁnk accessi onNo. AAF53605) SEQ I D NO.
49 the nucl eoti de secﬁ?gr?élé’ o1 ‘'t he-yeast’ honol og of - ZK546. 1 ( GenBank

accessi BEOD NG 0186 debasé #hd aciddRBidnde0oB3EE 038 anSEGJIE: NOF08BsIhe

deduced am no acid sequence of the yeast honolog of ZK546.1 30 (GenBank
acce¥si on No. NP_010Z ank accession No. NP_057625)

SEQID NO.27 the nucleotide sequence (corresponding to the mRNA) of the rat [
homolog of FO8B6.2 (GenBank accession No. NM._139185)

SEQID NO. 28 the deduced amino acid seguence of the rat homolog of FO8B6.2
(GenBank accession No. NP_631924 or AAA73553)

15 SEQIDNO.29 the nucleotide sequence of the Drosophila homolog of FO8B6.2

(GenBank accession No. AE003624) _

SEQIDNO.30 the deduced amino acid sequence of the Drosophila homolog of
F08B6.2 (GenBank accession No. AAF52761)

20 SEQIDNO.31 the nucleotide sequence of the C. elegans gene CD4.4 (Wormbase
accession No. CE16952)
SEQID NO.32 the deduced amino acid sequence of the C. elegans gene CD44 |
{Wormbase accession No. CE16952) _
SEQID NO. 33  the nucleotide sequence of a human ortholog of CD4.4 (GenBank
25 accession No. NM_024667)
SEQID NQO. 34 the deduced amino acid seguence of a human ortholog of CD4.4
(GenBank accession No. NP_078943)
SEQID NO. 35 the nucleotide sequence (corfesponding to the mRNA) of a human
ortholog of CD4.4 (GenBank accession No. AL834261)
30 SBQIDNO.36 the deduced amino acid sequence of a humen ortholog of CD4.4
{GenBank accession No. CAD38936)



SEQ I D NO. 51 the nucl eotide sequence of the C. el egans gene C56C10. 3
(Wornbase accession No. CE0256) WO 2005/ 026359 PCTI EP20041010307 -10 SEQ

I D NO. 52 the deduced ami no acid sequence of the C. el egans gene C56C10. 3
(Wbrmbase accessi on No. CE0256) SEQ ID NO. 53 the nucl eoti de sequence of the
human or MWI8YPR6#59C56C10. 3 (GenBank accession No. XVDFSIBR0GASED7I D NO. 54
t he deduced am no acid sequence of th? human orthol og of C56C10.3 (GenBank
accession No. XP_059282) SEQ ID NO 55 the nucleotide sequence of the nouse
ort hol og of C56C10.3 (GenBank accession No NM 029362) SEQ I D NO. 56 the

accesst PRAD potoath SEbeRty N B s Hifc iegtodilas RS of GRET

Dr osophil a ort hol og qu@ﬁ@&aess{gﬁeﬂkB@(Bo(}gsg},)sm on No. AE003834) SEQ I D NO.
58 the deduced am no aci d sequence of the Drosophila ortholo C56C10. 3

( GenBankSEREBNPo1F Nahe damsgbrpinorsriderguemend o Depssrhile h@@pﬁlte)fs@aﬁénce of
a yeast honol og of C% iéﬁg ?ﬁ ion No. NC 001144, base pairs

194453 to 195175) SE é%ﬁ?% E‘%‘e Aé ucgg(%am' no acid sequence of a yeast
honolsog of C56C10.3 (GenBank accession No. NP_013125) 20 Unl ess ot herw se

specifie t he_mani pu] ati qns. of nucl ei c, aci ds_and pol yp tldes/ protelns
can be p%r“; P RER i ﬁéﬁ spelppideceapenrs o Bf Qrtﬁ%‘%?tﬁﬁéen%lz;{) B#nol ogy

(see, e.g. Maniatis &b 1 74Dl ecul ar cl oning: A I aboratory manual ,
Col d Spring Harbor Le?b o E:o]\fo 8%p?glsn Har bor, NY; Ausubel, F.M et al.

(eds.) "SEQIBMNOptbt ahealdsquedl\anduﬁomcad s2queBeolod gt .C.Jellopandl pene ZRA4&S0NS,
1995; Tijssen, P., Practi e and The%%é%zg yme | nmunoassays, El sevier
Press, Amsterdam Oxf WCWWH e present invention describes

genef, i depdirhined, 4 ftﬁé’hﬁ&a&ﬁ%%&ﬁéﬂcef&% 8Ash bAhGIL lof 2K ¥46S] g@eﬂﬂhnkhe
nodel organism C. el egans. The basis for performng research nodel

organi sms i s that thecesssiop Noi 8dbv@ESE88f unctions for the genes in C el egans
1 be SEOTENTAD 6 NS BT oGS P Mo B3
hi ghly conserved duri(GgnBmi dtbé@dbnatsl NP 056972)
SEQIDNO. 43 the nuncleotide sequence of the rat homolog of ZK546.1 (GenBank
15 accession No. NM_031745) | ‘
SEQIDNO.44 the deduced amino acid sequence of the rat homolog of ZK546.1
. (GenBank accession No. XP_113933)
SEQIDNO.45 the nucleotide sequence of the mouse homolog of ZK546.1 (GenBank
accession No. XM_109474)
20 SEQIDNO. 46 the deduced amino acid sequence of the mouse homolog of ZK546.1
(GenBank accession No. XP 109474}
SEQID NO. 47 the mucleotide sequence of the Drosophila homolog of ZK546.1
(GenBank accession No. AE0(03655) -
SEQIDNO. 48 the deduced amino acid sequence of the Drosophila homolog of
25 ZK546.1 (GenBank accession No. AAF53605)
SEQID NO. 49 the nucleotide sequence of the yeast homolog of ZK546.1 (GenBank
accession No. NC 001136, base pairs 345664 to 351036)

SEQIDNO.50 the deduced amino acid sequence of the yeast homolog of ZK546.1
30 (GenBank accession No. NP_010225)

SEQIDNO. 51 the nucleotide sequence of the C. elegans gene C56C10.3 (Wormbase
accession No. CEQ256)



therefore the approach of discovering a gene function in C. el egans and
usi ng the WD 20051026359 PCT/ EP20041010307 -11 information to characterise
or assign functions for human honol ogs or orthologs is well justified. One
t heme of vation is that the gene function can be conserved with
substanti‘.g?’%@%?%%r gence of sequence. In the present i M-ARR280/R1A303 t hene
of conservation is not defined. Howevep,. if other genes are discovered to
have functions that result in the gene product being identified as the sane
gene product as those clainmed in the present invention then the present
clai ms akg) APRIO/ 500 HC HedRB® Smih® aHAVGBEnce! S HIDE! elepRfiUgHe £560E.Of
conservation of genes during evolution is that the gené sequence Is
conserved. This thene(®ombmsaceessioniNo. €B0266) cul arly frequent for genes

i nvol vedi ' .conserved. .processes ch as cell.divisi Thi s ns
that the SE@@ ﬁﬂ%r’ eo ed@cie@aﬁg REEeBre ?fﬁtge E‘f'%ioﬁ{b@l% ‘iféfiﬁgﬁﬁ g’n&m&;ﬁ?he
gene are very siml ar apdpsdlbd Nor B 039p®gi es, which in turn suggests that the
function of the gene is the sanme inh the'different 15-species. Therefore, in

a furihePERYIEI N 84 ethsodtiduestt amineeackli sdquicnceae dhefnimss drtholngsofaCsegLdhce
t hat encodes a pol ypept.i oLt e identity wwth a protein
encoded by SEQ IDNOP(I}T%@E%&&%]H:@%@%%%;S 17, 19, 21, 23, 25, 27,
29, 31, 8BQ BDPNGBB5 3the fikleofide s&?&ndﬂof tBO mdfhise DithoRg o T56C30.3 @RnBhanit
| east 25 % over 100 residues,_ prefe b(lg’é of at least 30 % over 100

ra
resi dues, nore pref er agaoysien Nat NMa&2936%0 o5 over 100 resi dues, particularly
of at le Yaspve ke ' i I:.]!} ! ' 4 gh
sequenceggpm]i?lgg'??esmﬁ%a&éﬁ y 2%% y po%%gptb%gs ?’?ﬁ&a(\rfgédlzdgg

ort hod ogs or honol ogs(GénBank aakmyien Neq¥®n08X38N honolog is a protein with
simlar ence fromthe sane or another species. (an hopol og' equence
simlari @Eﬁﬁ?g’ é%esgﬂef PBW‘@péﬁq”&F‘Feoﬁ%e%n TSP 6@@0%89051&5@&% ion, {
i.e. a homolog is a reghalmeikRE:ELA NoDARRIYs$eci es or the same protein in
anot her species). A subgroup of honologs are defined as orthol ogs. An

ort hol ogSE® Es¥ént8al the thdicednamipooead nsegsendse ofnthei Drasspltibnpathetbgt of but
it is 30 derived fro r..species (an t ho ' equence simlarity
originates froma sgle?gggwgr@?@%ﬁk atpgésﬁ]é)ﬁ\ﬁ%%g@ﬁi duplication). It is
knowns t 0SBQPEY NN 58Ki tHeeshdldbtidb &edidnce of hAYedsh hanoRdrs 6f E@QCM.@@B&@@ as
cell division, honol ogous and ortholo%gus proteins, particularly

ort hol ogous pr ot ei ns, agaessigeNg. NCK BN 4 dbase poiss 1 45340221 78) ogi cal functi on.
I'n VO 20Qa1026300 b CLAEPEIRAEL IR acidL@quence of a yeast homolog of C56C10.3

(GenBank accession No. NP_013125)

20
Umnless otherwise specified, the manipulations of nucleic acids and polypeptides/-proteins
can be performed using standard methods of molecular biology and immunology (see, e.g. {
Maniatis et al. (1989), Molecular cloning: A laboratory manual, Cold Spring Harbor Lab.,
Cold Spring Harbor, NY; Ausubel, F.M. et al. {eds.) “Current protocols in Molecular

25  Biology”. John Wiley and Sons, 1995; Tijssen, P., Practice and Theory of Enzyme
Immunoassays, Elsevier Press, Amsterdam, Oxford, New York, 1985).

The present invention describes genes identified as having essential fonctions in cell
divisibn in the model organism C. elegans. The basis for performing research in model
30 organiéms is that the newly discovered functions for the genes in C. elegans will be
conserved in other species including humans. Cell division as well as spindle formation or
microtubule function during cell division are highly conserved during evolution and -

therefore the approach of discovering a gene function in C. elegans and using the



the present case, the nost rel evant biological function is the invol venent
in, particularly the requirenment for, spindle formation or m crotabule
function during cell division. Advantageously, it could be shown that human
ort hol og el egans genes identified 5 in the context of this

i nventi o?‘géogb?%qs% red for proliferation, cell survi valpéﬁﬁp%‘??’t’ﬂg?"g (see
Exanpl e 11). This finding indicates t-Hat- t he human orthol ogs are required
for spindle formation and mcrotubule function during cell division and can
be used in the context of diagnosis and treatnent of proliferative

di seasesinfolmafiétetopetasamteriskidrl #sigh FutdtRmafor hsmirmhbhbks W bthdiokt & ¢all

nmet hods and_ criteria to identify honologs and orthologs. In the context of
the presEftiadnvention, honol ogs and orthologs , were identified based on
sequence simlarity according to the procedure described in Exanple 1. 15
The nucleic acid nolecule may al so conprise a sequence that is detectable in
a conput@te tirirded calselvaisen &efvat i begnfmmptiomicith barosseraddiavithf subttapirdt 10- 5,
preferably with an e-value_ of at post 10-12, particularly with an e-val ue
of at’ méiYﬁgﬁl@@%é?qu%x%WrF%F Byentioisipeme Pkéom%ég ¥ dlgEneks are
compar b ot dicis A YR%ra 2 4B LLr8E o RS hunlionsTAS: FUEL & e BllchrimlzCul @
may al so conprise a sequence that is considered an ortholog according to 20
the cri tiengidedtifiddeas theemartgenn periucbes theweaeldxadpl the Preseffeineemionythertthe gr ade
of sequence . i.dentity c be .cal cul ated by any software programthat is
capabl e RTBSEBE?IFESrﬂ]S&a@P&r}H SUGR.EFRSRce al i gnments known in the art Hereby it
is also included that identical amno acid regions are interrupted by gaps
that can be variable in their length. 25 For this kind of analysis or

al i ghimenitlewetes, thaimsT foeeand rﬁh@nanglcy@segvappngﬁmes &g gadutiopuls ghétythe

preferred. The "BLAST se e analysis prograns” i.C b sed for
sequenc e BRFPEPE ]zircém?)eﬁ%éi?ggﬁ @e@\?aﬁsﬂl 085%5‘/ *%Ha I%H%%Y%B?fg tlgjﬁ(g‘?qeéd in
the art.inkaoudin BipalySInServed PrauEBsch Qicls @6 el Gavidhh OTHIB Rbduns Bt the phag | y t he
"BLAST sequence analysis prograns”, calculate so called "e-values" to

char act epyclestidhzeqgensgor de protesn erfindeaduerss od tha grae ety slnities i difteeant

Cener al | : - Ar I Lol se | M kL

whor eas 157wt A BT st AT E R bt 0 g ER Sinerth e Biigen
20051902658e£CT/ P. P2004/ 010307 -13 The degree of simlarity required for

t he sequence variant will depend upon the intended use of the sequence. It
is well within the capability of a person skilled in the art to effect

Mipr ove. Tlecctoft 8 b s AORes Al e AR 2 B 1S3 Rt ogi cal
advant agthat éncodes a polypeptide exhibiting a sequence identity with a protein encoded by SEQ
IDNO.1,3,5,7,9,11,13,15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47,
20 45, 51, 53, 55, 57, 59 of at least 25 % over 100 residues, preferably of at least 30 % over
100 residues, more preferably of at least 50 % over 100 residues, particularly of at least 70

% over 100 residues on amino acid level.

These very high sequence similarities are usually shown by polypeptides which are

25  orthologs or homologs of the above sequences. A homolog is a protein with similar
sequence from the same or another species (an homolog’s sequence similarity originates

from a speciation event or from a gene duplication, i.e. 2 homolog is a related protein in

any spcciés or the same protein in another species). A subgroup of homologs are defined as
orthologs. An ortholog is essentially the same pfotein as the one it is compared to, but it is

30 derived from another species (an ortholog’s sequence similarity originates from a
- speciation event rather than a gene duplication). It is known to a person skilled in the art,
that in a conserved process such as cell division, homologoﬁs and orthologous proteins,

particularly orthologous proteins, are very likely to serve the same biological function. Inn



The aforenenti oned grades of sequence identities with proteins encoded by
the above SEQ |Ds are characteristic for such pol ypeptides that are
strongly honol ogous to the above sequences, in particular for pol ypeptides
that arey, us"™ or "honol ogous” to the polypept 0 Tabl e
1 shows t‘%‘gaﬁeﬁ@gﬁggs t hat have been cal cul ated for the g&&ﬁ%@ﬁ@“% am no
acid level with honol ogs and orthol ogs2ef the corresponding C. el egans
gene. Hereby, e-values |lower than 10-5 on amino acid | evel characterize
honol ogs of the corresponding C. elegans genes. If the C. elegans gene is
i tsel f athepiepemd case, Hhd mokt tebevabtibiotdgidab fdeton io thewntvbivement ihSparticularipf | ess
t han 10 , then th s identif.ie n orthol o sealso Exanpl e
1). %ﬁﬂ%gfﬁ@ﬁé&eﬁ?waﬁf@mﬁﬁmﬁﬁ@lﬁ@w cﬂlr{%g’ gd&e Bans gene on
am no aC| d level C13F10.2 Human orthol. 6* 10 Arosoph. orthol 1 * 10-19
C25A1. 9 Human orthol. 8*10 F54B33 Human orthol. 1 * 10-171 Mbuse honol. 3
*10-" Ra&dvlamtagd:ousbf, it cboldie stommstbatrhumeant ditiologs ofth@cmmnsvgm idaptifiled

8* 10" orth 4 | . 10-6 . Droosgph. . orthol .
9+ 10-11 EOIELOPARART B PR s A RISt BV TR { hoi
2*10 (Geﬁﬁaﬂl 1e°~02 . Nehis %@éﬂ%ﬁ@&ﬁm%&ﬁ&?&O&ﬂQﬂ%ﬂm reddired P3G IREe
Drosoph. ort 2 " K546 Human ort hol 10 Muse honol. 4*10' 6
Rat honopfommﬂggg@d ngcgg@:pﬂe fimstipp durirg eelbdivision and can be used in the context of

diagnosis and treatment of proliferative diseases.

10 The person skilled in the art is familiar with different methods and criteria to identify
" homologs and orthologs. In the context of the present invention, homologs and orthologs . [
were identified based on sequence similarity according to the procedure described in
Example 1.

15 The nucleic acid molecule may also comprise a sequence that is detectable in a computer
aided database search/alignment with an e-value of at most 10, preferably with an e-value
of at most 1072, particularly with an e-value of at most 10% or fragments thereof, whereby
the database sequences are compared to the sequences as defined under a). The nucleic
acid molecule may also comprise a sequence that is considered an ortholog éccording to

20 the criteria of the present invention (see Example 1). Generally, the grade of sequence
identity can be calculated by any software program that is capable to perform protein
sequence alignments known in the art. Hereby it is also included that identical amino acid (
regions are interrupted by gaps that can be variable in their length.

25  For this kind of analysis or alignments the "BLAST sequence analysis programs® are
particularly preferred. The “BLAST sequence analysis programs™ which may be used for
sequence analysis are publically available and known to anyone skilled in the art. Known
analysis programs for sequence alignments, particularly the “BLAST sequence analysis
programs”, calculate so called "e-values" to characterize the grade of homology between

30 the compared sequences. Generally, a small e-valne characterizes a high sequence

similarity, whereas larger e-values characterize lower sequence similarity.



Yeast honol. 3*10-14 C56C10.3 Human orthol. 2*10-b Muse orthol. 3 * 100
Drosoph. orthol. 4*10-51 Yeast honmol. 3 * 10' 28 Table 1: Sequence
simlarities between the C. el egans genes C13FI O 2, C25AI.9, F54B3. 3,
FOSB6. 2, o¥0245046. 1, C56C1 O 3 and their human, nouse rat, Drosophil a,
and yeast bondl 0gs and orthol ogs. 5 According to a furtHeVER8H 03

enbodi nent, the nucleic acid nol ecul eigenprises a nucleotide sequence which
is capabl e of hybridizing with the nucleic acid sequences of (a) or (b)
under conditions of medium high stringency. |10 In such hybrids, duplex

for mat i orheadidrad afximilhditydRReRd] Bt (B hsjuaide AliabOWH] BsRAlaiohhe REtMREN the
two strands of the hybrid and a certain degree of m smatch can be tol erated.
Ther ef oruse of iee srquensecitds mellvsitkiaghe sapshditp pbp @srson skilled in dlsemt t¢ affesit i on

C ool it at Lo j ol ti N . j ‘
The abovi e Fleftel a haulit A Wbt e, A1 REamplRE 00
sequencefideidnasittbe sighédcelvavther®iss Ehﬂﬁ(ﬁdﬁaaﬂnoéﬁqgeﬂ%v&ﬁtﬁgé.ari ty to the

original sequence which permts the formation of stable hybrids with the
targét nucl eoti de sequence of interest, Suitable experinental conditions for

det er m nfy fé,gafﬁﬁﬁat j I;)&l_ﬁ_\, - fein i ohi . ecified
pol ynucl eot 1 de 'Srgﬁ%qeiag%%%{bgot é%Eepro e@g@gﬁr@g ejbnrsr%ggi%né of abgvdea%%g filter
cont ai nililg drbehbfdbteastiRV tueh epcdypeptiddsothath yiar stabinglat hamologo® o GRGHosedi um
chl ori de/ sodi um ci trat uffer for 10 mnytes, and prehybrjdization of the
filter i%ﬁ‘q‘éﬁ\?\ﬁ’%d’ﬂm%stb T P@?PM@@M@%W& %@%opat‘%wowmss x048e, 5 x
Denhar dt, g,s8li8dd #3y. 0,5 % SDS and 100 ng/m of denaturated sonicated

sal non s%efp%PDNA mni atis et al., 1989), followed by hybridization in the

sameld sol ution containing a concentration of 10 ng/m of a random pri ned

Fei nber AP, .and , Vogel stein, B. ,(198 Anal . .Biochem  132:6-13),.

S5 deTF kL0 BEVE S A Sl ave ot cybuatsBdos fit e B0 B four s at
appr oxi ne{& hyitiSenoldgearid émog'ssoﬂtﬁ@@bry@ﬁmﬁ%@d 88gQ'zend Gt BBl 2 X
SSC, 0,5% SDS at at Teast 55C (low stri ngggfa/qg,s at |l east 60C (‘medi um

st ri ngerleyr ther éfe cabminaacif deyvst clesetgrimsdy @ thet garregeensing Cnelegans
f b t t .. 70 i i : f tol t 75C
DLt ot 0O, gy s PRSI BTl PSSy gt T

chosgn cweid dfileRshar & Y eiachelomisionds dantifieday ahiokidlog (see also Example 1).

C. elegans gene e-value for the alignment with the C. elegans
‘gene on amino acid level

C13F10.2 Human orthol. 6*¥107
Drosoph. orthol. 1*107°

C25A1.9 Human orthol. 8*10°

F54B3.3 Fuman orthol. 1¥1077

Mouse homol. 3*10°™"

Rat homol. §*¥10°P°

Drosoph. orthol. 1*1 18

Yeast homol. 8*¥101

F08B6.2 Fuman orthol. 4*10°

Rat homol. 2¥10°

Drosoph. orthol. 2¥10™!

CD4.4 * | Human orthol. 1*10” (GenRark Acc.No.
NP_078543) |

Human orthol. 2%10% (GenBank Acc.No.
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. between the two strands of the hybrid and a certain degree of mismatch can be tolerated.

13

20

According to a further preferred enbodi nent, the
anti sense-sequence of any of the
15 According to a further preferred
Ny o 260578 ts of the nucleic acid nolecul es as rlbed above may
The terﬁ??fragnent" as used according to the pfgg eOHINNT i on can

ferent neani ngs depending on- i4e nol ecul e and purpose referred to.
skilled in the art 20 knows how to choose appropriate fragnments
elevant putrpose: Pref "IT, a1 agllr;ﬂt shoutd—be SpECifi c for the
it is derived frb@ﬁf$ﬁ2 aning of the term "specific" is known in
Pref erabl y, SpeCIfDﬁBbﬂhkﬁkglg@po%xt nmeans that in|a BLAST search

d wth the sequence fragpment, the original sequence (from which the
K542t i ved) mouIdemandﬂhmhITkﬂi\M th a |l ower e-valjue than all other
5 25 relevant in conteﬁt f sthe current use (e.g. all other

5 of nucleic acid 1% he i nvestigated sanple). Mre

"phosphor i mager".
acid nol ecul es may al so have the
s as defined in (a), (b) or (c).

y, the original s ﬂid be identified wth the |owest
conpared to all o&@gr sequences identified. Alternatively,
c" nmeans that, un cmbﬂ@hanplae@)ﬁondltlons t he fragnent binds only
ucleic acid nol ecul e is_derjved from The criterion of
ty is usually acHY@$é§HE9 éﬁ“?ragnents | arger than 15 nucl eoti des,

' r—than—19 *ﬁh@#fﬂ?ﬂﬁj#*ﬂﬂne——%rﬂgnents are chosen
ugﬁ@gkﬁgglons of 'ﬁﬁ §ﬁ%ﬁeX| Low conpl exity regions can be

cd by dat abase seqmgﬂﬁgngmluﬁmoﬂbnpleX|ty filters available in
sequence anal yslis programs. W) 2005/ 026359 PCTJEP2004/ 010307 -16
cal ly active" fragaﬁmoﬁhéw&dbﬂTUhtlves can be genefated by a person
n the art. Fbreb%ﬁ$¥g I ts or derivatives ghould have a (
"bi ol ogi cal functi e nucleic acid they ar¢ derived from
g 10 the present 1nvention the nost relevant 5 blologlcal function
nvol verent in, inhibition of, activation of, or reqU|renent for

E%ngtl on §§aed§£§é:a & Rt fb% O‘%a) t%g%ﬂg é?g?;dg I?ﬁl igsol at ed

ol ecU I ned "as

i ng celj: H?MB:SBOFOMZOCD@GL IZI<I::3r46|113 fc:,%{%ﬂocman@&fegl mhaf,lmﬂm,
ng spindle fornmati or, to_mcrotubyle ction during ce
ei t her i FRtProserhila, sl Yeragtdomolpgssn Oﬁﬁoéﬁssplndle formation or

uIe function during cell division using said nucleic acid nolecul es
chieved by different ways famliar to the person stalled in the
Aemrdimloeto & hfartheo beeferedn embediment; i te mickaleekl melechle corsprisesda

amlgotl € sequence which is capable of hybridizing with the nucleic acid sequences of (a)

or (b) under conditions of medium/high stringency.

In such hybrids, duplex formation and stability depend on substantial complementarity

Therefore, the nucleic acid molecules and probes of the present invention may include
mutations (both single and multiple), deletions, insertions of the above identified
sequences, and combinations thereof, as long as said sequence variants still have
substantial sequence similarity to the original sequence which permits the formation of
stable hybrids with the target nucleotide sequence of interest. '

Suitable experimental conditions for determining whether a given DNA or RNA sequence
“hybridizes* to a specified polynueleoﬁde or oligonucleotide probe involve presoaking of
the filter containing the DNA or RNA to examine for hybridization in 5 x SSC (sodium
chloride/sodium citrate) buffer for 10 minutes, and prehybridization of the filter in a



15 strong pronotor to overexpress the corresponding protein or polypeptide.
Overexpression of the protein or polypeptide nay |ead to suppression of the
endogenous protein's biological function. By introducing deletions or other
mut at i ongy nucleic acids, or by using suitable fragnents, it is
possible§¥%ﬂ%%%%$§te sequences encoding dom nant - negaﬁﬁwgéhﬂﬁqﬁﬁg or

pol ypepti des. Such domi nant - negati ve-pepti des or pol ypeptides can 20
inhibit the function of the correspondi ng endogenous protein. Certain

nucl eic acids can be used to inhibit expression (transcription and/or

t r ans| atsobwipnaff 5 % &G ido Grenbardt g erlaton,d),$ HhISHIS aspi O bar/hib vhdtdannated

i tubul e f ti dur | 1. .divisiqn. ) tide. | ei id
Conpr | si g et damoBspie PHEh e st foint BOb oriaiion B GeGimb « he
cor r espaagitig c%;aﬁgﬁﬁgl@%ng@ﬁ@ﬁﬁfy of 90 Biehfl BINDrdddoR! Fmed | H Iggrg,sm. thy the

gene, O her nucleic acids, such as antisense norpholino onucl eoti des or
ri bozymeogelstein, Bd188BdAnal. Binckemhel (ulfh "RNICTP dateted (spetific mtivithier 1 x

opport ot SO gEte: B Tb5 Saf Sufue ) 3o G e i R esndl PSR Eur 1 ng
genes. 130 Mirduteshe 23PPEE00, 8%ESDS biadt JezB0S 3PALCHR irindescyg oAliiagt ST @emidbiet i C

variants of the correspondi nS‘g)ﬁam' no aci d sequences can be generated which,

for exarfFRSenGY) prefeabiytatilgash 98 o (madiuev/bigh rgingened, meope praferablyng, least

del eti ongyepr ' ' LIS} n r nore
synt het | ¥ RS H SRS stuit pRB6 Ty Ot B0 TR GE, R SRR A RS

(i ncl uditogviiel fhs @rébrdsbridives bndr dvd chesaaihdititek and ddectarapgngex-riy filin a
desired feagture, e, g. g reactive or detectable group, can be prepared.

Synt et i & 2 J’QPW@QHD%@?TW th desirable properties may al so be included in the
correspondi ng pol ypeptides. Al such derivatives and fragnents of the above
identified genes and gene 5 products showing at | east part of the biol ogical
acti vi t yAenordingtoogfucther frefected emboflintdng, thevatcieialabyl oadearied may slegbevecths or

whi ch still suitable to.b d, f , bes for, e.g.
denti iraglﬁg?ﬂ:ﬁﬁ'sﬁfuw%ﬁib‘f%ﬁ&%%h%&ﬁ‘i%cﬁ%“o ﬁg)é%%@ﬁé’?i&@ﬁg Thcl uded wi thin the

scope of the present invention. Also included are such derivatives and
fragments whose activity or function is counteracting to the biol ogical

act i ¥ t yAesording fogifesher fueferred ambedimeat, fogrmentsrofl thy noeleisracidmodesyleens es,
e.Jg. derd%@%%ﬁ%?g@?}%é{zjg?ﬁ%ms t hat encode dom nant- negative nol ecul es.

Ravi ng he e-hucl eoti de sequences of various genes
functionally involved in spindle formati on or m crotubul e function during

cell division, it will be appreciated that 15 automated techni giues of gene

synt hesi Shéafdfor ragmeIty i abieBnageatfinge RSB RISt SRPEOR A28 hryel ditreati d
mol ecul &R elnin bl dehendifie 6RYEE mbiechdGiml GRS de HhfeiiRE %o CR PeflBn SRANE 16 $Fe art

20 knows how to choose appropriate fragments for the relevant purpose. Preferably, a

fragment should be specific for the sequence it is derived from. The meaning of the term
“specific” is known in the art. Preferably, specific in this context means that in a BLAST
search performed with the sequence fragment, the original sequence (from which the
fragment is derived) would be identified with a lower e-value than all other sequences
25  relevant in the context of the current use (e.g. all other sequences of mucleic acids present
in the investigaied sample). More preferably, the original sequence should be identified
with the lowest e-value compared to all other sequences identified. Alternatively,
“specific” means that, under the applied conditions, the fragment binds only to the nucleic
acid molecule it is denved from. The criterion of specificity is usually achieved by
30  fragments larger than 15 nucleotides, preferably larger than 19 nucleotides. Preferably, the
fragments are chosen from sequence regions of high complexity. Low complexity regions
can be identified by database searches or low complexity filters availabie in standard

sequence analysis programs.



application of automated synthesis may require staged gene construction, in
whi ch regions of the gene up to about 300 nucleotides in length are

synt hesi zed individually and then ligated in correct succession for final
assenmbl y.whnigisiogisg! | Y sythesized gene regions can 20 be anplified prior to
assenbly, USi ng po?ynerase chain reaction (PCR) technol & fpﬂmémlﬁﬁghnique
of PCR anplification nmay al so be used 1@ directly generate all or part of
the final genes/nucleic acid nolecules. In this case, prinmers are

synt hesi zed which will be able to prine the PCR anplification of the final
product, either in one piece or in several pieces that may be |igated
together, For this purpose, either, cDNA or genonic may be used 25 as the
t enpl at e FOICHWREY POV ANASIRIIERPT AT VAFKES ANk g8 ]@’WSBQS@EW\}Bdhqrom

comer ci %.g?%%@ggﬁegﬁf%g%aﬂéﬁﬁﬂv&t dhidgiialve Qg@ggyggfb@bgﬁg f&ﬁ&ﬁfnfdiag%é 0 a

further nt, the invention use of the above
i dent i f i mubleiciatidi they eteddanyieé drone sAcoording goréng sretdnt iewahtion theomosiofe] R

particular]y, anti sense, RNA and douhl.e-stranded RNA _for the manufacture
of a Sneol?le}é’ﬂ’éﬁ gﬂ%‘o’ﬁ A HeHRYRVEREH B Hem Q%f%nﬁé?quﬁﬁd%r TRYEFEREH U

functio ! | YA Sk L oo be generated for the
nsg%@% flggﬁﬁbﬁ ofin¥drStuBille fA3Rn dukip@ S&'}I‘Eﬁas‘i&ﬂ

above id sequences and used to degrade RNA transcribed fromthe
correspondi ng endogenous genes. WD 20051026359 PCT/ EP2004/ 010307 -18 As

stated ove ubl e: st r anded | i gonugl eot | d ef fect silenging.of the
expressit B%lﬁgegé’ﬁlg 4 P@%&%ﬁ@%_%@%@i&o@i oy b lfsﬁéfmdlpﬁ??{%w
strands defl BResiéhRn@%r JBECEMliferstidt; efideaina¢ mbeahe dpindfd féiagioaf fect,
called RNA interference (R éQﬁ _that had _been 5 origi naFI y discovered in C
el egéins, miczeubyls fmeson Huarg edl! diNLSITAERGT AN VITOATER ¥1H0ar |y in  human cel | s.
Thus, inhibition of a specific gene function by RNA interference can al so be
performed in mammalian cells, particularly also in human cells As shown i .
I(::c ?. bl, mhﬂ:iﬁdihbbhpi&édn 1|bi-m&tidswef %iif:roaiﬁlﬂb ﬁﬂcgsmldanag cﬁﬂf dinitbnunsieg seid) dlt 0
y to RNA in C _elegans inhibjts ge i vision by inpairing, spindle

f or mat i gHChEc Afid mla%ﬂﬁwnfhﬁr?&hea?ﬁb By ﬁéﬁ@e@é’vays drpiten & therperianciied v
preferr i ] { B@éﬁt'&,@ls' | ircati on
of thquﬁl&ﬁ {;&gﬁ%m a%%%%%ﬁ%%ﬁ%ﬂ#ﬁ%ﬂnégu%ay%hﬁumnd ce Fsafﬂﬂldg%An RNAI
t echisi quetzopgprdmatoatd yvaexpress the comresprading prateibl o prdReptids dwfrexpression
doubl e- strgnded. .RNA ol go | eotides known as "smal.l interfering RNA"
(o1 RA) OfrfiEr B, o BRSPETHG B0V ol oFa P PP LPR ot FOAREFHEIR, PIIRE
i nventi qfjologloat Adiclioh. IBRInE®BuShg d8RHPMCHCH B RLRGHhE M6 BEHlcPdiS GNP
interfering’RNA w th a "sequence corresponding to any

by using suitable fragments, it is possible io generate sequences encoding dominant-

negative peptides or polypeptides. Such dominant-negative peptides or polypeptides can

20  inhibii the function of the corresponding endogenous protein.

Certain nucleic acids can be used to inhibit expression (transcription and/or translation) of (
the endogenous genes to inhibit spindle formation or microtubnle function during cell
division. E.g. peptide nucleic acids comprising sequences as identified above can suﬁpress

25  expression of the corresponding endogenous gene by forming DNA triplex structures with
the gene. Other nucleic acids, such as antisense morpholino oligonucleotides or ribozymes,

can be used to interfere with RNA franscribed from the endogenous gene.

The application of automated gene synthesis provides an opportunity for generating
30 sequence variants of the naturally occurning genes. It will be appreciated that
polymucleotides coding for synthetic variants of the corresponding amino acid sequences
can be generated which, for example, will resuit in one or more amino acids substitutions,

deletions or additions. Also, nucleic acid molecules comprising one or more synthetic



of the sequences identified above. These si RNA nol ecul es can be used for the
t herapeutical silencing of the expression of the genes of the invention
conprising nucleic acid sequences as defined under (a) to (f), in 25

manmal i an S rticularly in hunman cells, particularly for the therapy
of a prol P&ei g‘t’?z\?g% di sease. The inhibition of a speci fng]if’Hr'?Q%thlQ@ﬁe in
mammal s is achieved by the introducti amaf an si RNA-nol ecul e having a
sequence that is specific (see above) for the target gene into the 30

manmal i an cell. The si RNAs conprise a first and a second RNA strand, both
hybri di zegh §0+88CRrOkRE, (MRRLiRE MdrIRIREILGRER R is a
f ragnent e%*cﬁ one of IIt sequences as def %ed nﬁgsq a% Ela‘%ilg wherein the

sequence with tméemdoﬁ&dnﬂ\w Stz agadtive oﬂtbtecalhlel genpeeat banpepted Heythatist RNA
strand. The. sj. RNA— ecul ssess a WD 2005 59 PCTI\/EP2004/010307
-19 char at¥eFE rrgl é’ﬁ?\u@%@ £aeD3Y - Y5 ritary H%f’dzelﬂug?‘?cé’o TBSRORILEr and
of the si ﬁh@p ﬁﬁb@%{i Sudl @érﬁfaﬁbés\/aﬁﬂlaﬁraﬁméﬁ'gi fheoibo%@ idhtididd %ﬁéseélid' ges. The
si RNAs cah be’introduced into the nmanmal i an ce sui tab nown

met hods of produdte [showingnatf sesti pat Oﬁahft |bml@9‘ﬁalwcnmbfoecbmﬁmcabIfemtuoopmfr fiti on or

m croi njection. The .RNA oI| onu ene ed an bri,di zed to
each ot hel ﬁﬂiif’??%f” 37%169? 2%‘%’ é%ﬁg‘“ﬁ%%\?’% Rﬁ’&ﬁﬁﬁl\% hesi s
net hods. fthee posdhntifibdtion $Ohdmbiobbis geate c@xgeﬁes}ﬁbmwfarghmm wiE@Acist ed
genes also in mammalian_ 10 cells and in particular in human cells, nake

si RNAs or sappe pbthespesaidnapanl 4lsorinclyieeisneh drmmatives nad itrrgments waasaence
of those i for
ohar maceut 257 3T SERARR P L AR HEARR o B0 LSRRl HRIRBRH hESHoROERL

defi ned i nathdaBy pscearhie seguentdspr. g)rdeinlvthvear mdh éraphegs Uthab enesdehabgads t o
one of those genes can be used for the manufacture of nedi canents for the

i nhi bi ti oPeBRVABOSSHISH e formation or microtubul e function during cell

di vision and for the therapy of diseases, particularly proliferative

di seases (see below). Simlarly, nucleic aci d vectors capable of producing
t hose si Riieing aarcreproyiied fhur michetide sefugutes oé vaios geheniubvamitly isvol vednn

anot her enbodi nent .. the i.nv 0 | ates to.the. use.of nucl ei.c

nol ecul e 3N %%ﬁhﬁgd’ré‘ﬁfwg& EP@E?P iR g Rt @W@l%lﬂdw %%WTEQF@S?QP% ai ned
in atd eaghomedn €s dflothe RRSAnANbr\eipliGicatitil SRy IR G3RARR1AE said
produci ng a doubl zgﬂﬂgﬁuande RN%%I ecul e \éﬂfpﬂn})” Si n g sense- RI{IA stgﬁd and
an anti semgiciRNgid tmelaclemderitoi Bapiuse cdnthiet leoglh, © \mgxeemdleamqmozem rand,

I ndependegllgpll%at;ornoo éulgoma(?tw syﬁth& lee%ﬂ% Is1ta écd ?;Leslaletf:,%nsgerlctLBll}mJ G].lne E:]:(ijeesgmns
of the gene up to about 300 nucleotides in length are synthesized individually and then

ligated in correct succession for final assembly. Individually sythesized gene regions can

20  be amplified prior to assembly, using polymerase chain reaction (PCR) technology. The
technique of PCR amplification may also be used to directly generate all or part of the final
genes/mucleic acid molecules. In this case, primers are synthesized which will be able to
prime the PCR amplification of the final product, either in one piece or in several pieces
that may be ligated together. For this purpose, either cDNA or genomic DNA may be used

25  as the template for the PCR amplification. The ¢cDNA template may be derived from
commercially available or self-constructed cDNA libraries.

According to a further preferred embodiment, the invention relates to the use of the above
identified nucleic acid molecules or fragnients thereof in form of RNA, particularly
30 antisense RNA. and double-stranded RNA, for the manufacture of a medicament for the
inhibition of spindle formation or microttbule finction during cell division. Also
ribozymes can be generated for the above identified sequences and used to degrade RNA

transcribed from the comresponding endogenous genes.



25 In this alternative nethod (al so described in Tuschl, Nature

Bi ot echnol ogy, Vol. 20, pp. 446-448), vector systens capable of producing
si RNAs i nstead of the si RNAs thenselves are introduced into the manmalian
cell for equl ating gene expression. 30 The preferred | engths of the
Rm-stranggéggﬁoagg@g% by such vectors correspond to thosepcﬁﬂg@ﬁ{”é@"? or
SiRNAs in general (see below. WO 2005/G26359 PCTI EP2004/010307 -20
"Suitabl e conditions"” for the production of the above doubl e-stranded

RNA- ol ecul e are all in vivo or in vitro conditions that according to the
state of art allow the expression of a first and a second RNA-strand with
t he above sequences and |l engths that - when hybridized - forma

](cjoubl ﬁ- st mEiHﬂHeH Mc{rﬁdalﬁﬁeik?ndladm.ﬁlwﬂigbhmlmtﬂhe' ; effed sﬂlsmiiﬁ%abf &e&xpﬁﬂdbﬁi ons"
or the praqduction. t he ve doubl e-stran RNA- nol ecul e are the "in

Vi vo condiogﬁﬁi}?@)w C ”Pl@gﬁiijﬁ% 0%t toH ?Péém%FE%mM&P%%RSMt
condi ti ongj. Ldbral! URBNHEY J i o Ix € j ssion
vector"” rra%ils ‘é anhlgéjt&?%g]he?onosona %{@%&%‘2 %%%qeggéj@)ﬁﬁ)ig%gaﬁh% is

i ndependeptigmilly disoovsedrid O epdgergtdanrelscebg obserpddamnindmmiliner paticulatty int he
vector nmay be o i.ch, en introduced into.a ho ell,.particular into
a manmal | JHOARGEHS. LB, mbibtog,of & Ci&to °%g§m|mfe§€%8%°%50 b
replicat egeﬁ&&%hﬁbmma&musﬁmwéémﬁ&&hwh it has been
integrated. Preferably, the "nucleic acid expression vector” nay be an
expression vector which is usually applied in gene therapeutic nethods 15
in humans,, particulbarly.a.retroviral vector .or .an.adenqgviral ,v l e NE
coding. Sedieneeh 8 £ th LB 2 nfle Kip o B Sl TrostiEltio &

sui t abh e RN &lEgRE ihbids BEL MRESHY betiRirinSepiueNe Sormafioh be neigstutifie RNA,
particularly s1IRNA, ~"coding sequence" refers to the sequence encoding or
cor r espondiasgon duingecalldivigwit RNA 20 strand or RNA strands. Further, the !
vector may conprise a DNA sequence enabling the vector to replicate in the
mammal i an host cell. Exanples-of such a sequence - particularly when the
host cel | Pugicalarlvprfeiredis e luse of iteest BN SYillealdsdinre Berapemidal gpplRatioR bf A
nunber of vectors suitable for exgr ession in namalian cells are known in
-the art HfRNAbtpehmfus Pagtivalerly e hugapserapmang6ls. | abl e. Some commercial |y
avail abl e manmal i an expression vectors which may be suitable include, but
are not limted to, pMidneo (Stratagene), pXTl (Stratagene), pSG

( St r at ageras) RNAC hidiqas partitulede siitedEeOnpBvRalian cells makes use of double-stranded

RNA oligonucleotides knowm as “small interfering RNA™ (siRNA).

Therefore, according to a further preferred embodiment, the invention relates to the use of
20  mucleic molecules comprising small interfering RNA with a sequence corresponding to any
of the sequences identified above.

These siRNA molecules can be used for the therapeutical silencing of the expression of the
genes of the invention comprising nucleic acid sequences as defined under (a) to (f), in
25  mammalian cells, particularly in human cells, particularly for the therapy of a proliferative

disease.

The inhibition of a specific target gene in mammals is achieved by the introduction of an
siRNA-molecule having a sequence that is specific (see above) for the target gene into the
30 mammalian cell. The siRNAs comprise a first and a second RNA strand, both hybridized
o each other, wherein the sequence of the first RNA strand is a fragment of one of the
sequences as defined in &) to f) and wherein the sequence of the second RNA strand is the
antisense-strand of the first RNA strand. The siRNA-molecules may possess a



30 neo (ATCC 37593), pBPV-1(8-2) (ATCC 37110), pSV2-dbfr (ATCC 37146).
Preferred are all suitable gene therapeutic vectors known in the art WO
20011026359 PCTI EP20041010307 -21 In a particularly preferred enbodi nent of
t he i nventy@pydsfisss¥gctor is a retroviral vector. Retroviruses are

RNA- vi ruses possessing a genone that after the infecti onfOFER2@EI05ych as
a human cell, is reversely transcribed. jg.. DNA and subsequently is integrated
into the genone of the host cell. Retroviruses enter their host cell by
receptor-nediated 5 endocytosis. After the endocytosis into the cell the
expr essi oghRfctdiific! B! BP‘BLﬂtﬁleoﬁﬁét_’,@Iovg?déngﬁg s%ﬁh@ﬂae.e@a&w BRI MBalrR Y a
single cell 1s infected. The integration of the viral DNA 1into the genone

i s nmedi at ewldsyleproferabdy basaddegih pf 69 & 3l gadléeides.nt egr ase, wherein the
integration locus is not defined. Retroviral vectors are particularly
appropriate for their use in gene therapeutic nethods, since their transfer
by recept ghe BRN AL & BNBHEEYIREiS0ItAE thahliealikE BNy &6 shitatlk X8okAMEEPot hose
skilled in the art as "retroviral transduction” is particularly efficient.
A person st Itapsfection; Huartiguiary) Epofealinis ¢lestroperdtinn r rdnseobuestione {lihevR Nl

vectors | the host cell usinag l.ed i packagi l1s,. ln.another
parti cul aPE%O%b]PQEPQ%%eame% HEn ?)‘gdt én?%\?%ntgi %ar?,g ?t%gp\?%c‘t%%? s Bhn1ve
adenovi r ahecotBny eCirlrofahe oty RMAt dyvthebid eciafds. Adenoviral vectors conpri se

both replication-capable and and replication-deficient vectors. The latter
i nclude vectors deficient in the El gene. The reconbi nant vector is

pref er abl y. ] LAY g@g@@] i ] _ b i .

phar maceut’i %gpgsggﬁ%r%gtéegﬁgfa trﬂaﬁi;‘@g?a%n%ta%%#agerd erng%gggé% iq%grllﬁg?h the 20
mamrallp an celisn aphiit i padi@darhinrhomer| dedls, Brakd esiRBlehst omvstior gttenn/ tapablef €€t i on
techniques .include, but are not limt to |liposone-nedi ated transfection,
Vi T us- med PACHEE S VIR M BN A i Rag il o
preferred QG sen heyl RYSRkd-emdae! 8t hep AsRBEA O bRYRE em
capabl e of S%ﬁdé%?n&lgfogi N%?igjs defi nercsiﬁoasqb%)\#g, mﬁgf&gﬁytﬁe nusglbéi c acid
cor r espondéqugndes as HefirsdRhlthe prescobimtvaimedon thatare heraelo gomeommytiosi goua td dne

expression,.vector conprisin fast _expressio assette . cont aini th
nucl ei ¢ af @%ﬁrgﬁggspgﬁhi ﬁdlsg%%?%gles@ﬁg L Q{JF&%WB‘& fclrhtge iEﬁhﬂ%’& Otgf a
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corresponding to the anti sease- RNA-strand under the control of a second
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of the sen str er ¢ nscriptron of
the anti sense strand (al so described in Tuschl, Nature

In another embodiment, the invention relates to the use of a nucleic acid molecule as
20 defined above, wherein the nucleic acid molecule is contained in at least one nucleic acid
expression vector which is capable of producing a double-siranded RNA-molecule
comprising a sense-RNA-stand and an antisense-RNA-strand under smitable conditions,
wherein each RNA-strand, independently from the other, has a length of 19 to 31
nucleotides.
25
In this alternative method (also described in Tuschl, Nature Biotechnology, Vol. 20, pp.
446-448), vector systems capable of producing siRNAs instead of the siRNAs themselves

are introduced into the mammalian cell for downregulating gene expression.

30  The preferred lengths of the RNA-strands produced by such vectors corréspond to those
preferred for siRINAs in general (see below).



WO 20051026359 PCT/ EP20041 010307 -22 Bi ot echnol ogy, Vol. 20, pp. 446-448).
Finally the si RNA duplex is constituted by the hybridisation of the first
and the second RNA-strand. The term "expression cassette” is defined herein
to incl udeygl JpePERQNENt s which are 5 necessary or advant ageous for the
expression of a specific target polypeptide. An" "expresd RALLEO3E" npy
include, but is not limted to, the nucpeic acid sequence of interest
itself (e.g. encodi ng or correspondi ng to the si RNA or pol ypepti de of
interest) and "control sequences". These "control sequences” may include,
but are neguitsbld dopditions™ for thE %ziu@ﬁoﬁ BRthel sbo0P AbaBlE-¥Rhed RKAUnbR AR Sre
nucl ei c acid sequence of interest, a ribosonme 10 blndlng site, translation
initiatioals ahﬁlVO@i‘ iR MEE Mdglogﬁéh% aacmdmsm ﬂt@rﬁé&tﬂy ar} aHerthe sxpregsoreof or

vari ous agti vato r rre S orml ous",
if they a ar?gt‘fﬁr %@lﬁ%gﬁ ‘?ﬁ@ nuc é}’% a %nlg%gtg* q“ﬂt er% and
referred hfhrzeghet el @g@cﬁiﬁﬂe-stfandteﬁllI&NASmﬂlébul'&:h@aﬁﬂ:%ﬁﬂ Thesféesdn“saipdiabl y
l'i nked" indicates that the sequences are arranged so tha they function in

concer% f@?ﬁdmiéis fomtherpredugionpefsthe gboge dawtyews RiNAt-melagalei gretha Sin
protein, H HASS @l @ﬁg Hob ARSE dnh OR 10 thgemd\%%r'o c%gdﬁwh&lﬁmt er

used in t orenent|on expressi on cassettes" sequence
whi ch shohmﬁﬂa:rmnalpieﬁlanal activity in a host ceII of choice, preferably in

a manmalian host cell, particularly in a human host cell. The pronoter may
be derived from 20 genes-encoding proteins either honol ogo'us or heterol ogous
to the hogf %ngm Asida afceﬁeﬁ%ctbp B8PS ah RUSEMORLIIRIIRN ekt prior
art can be used that a expression of the gene o |nter st under

appr ogr i amfe“ihmﬂld:stlndmndmtaofnmbsmmlh@phcaueu £gi A plmmth dlifearativalya theunman

host cell. Partic Iar o] ter er e rase 11
transcri p't?céﬂ{lﬁalry#eson gfg‘ C\?i e c%qgﬁ%%@ glﬂaﬁNAs)
U6 or thehos*etaéﬁn i dRNfoHhe 8881 B8 lgéﬁﬂ-nélsanﬂr%ﬁéﬁé@ tBQctEé’rp&%ﬁlsﬂ{J'e

t herapeuti c si RNAs hese particularly preferred pronoters and HL RNA

whi ch ar echxmmnse(ﬁifmtm@ho;apéhm beendn‘@wmdf Pmimhlafrﬁs nucllelcmmimxmlcmr e -
with the exception of theflr Lans |bed nucet|de(+1 Qsit only
Mocat e ulaFom g el et SHE s B RRS b s sh gate hélhdes

PCT/ EBZO%M%mcﬂ@aﬂyhmwﬁﬁarem@loemmwnmﬂ,veﬁbﬁ inventi on relates to
the use of a vector system capable of producing siRNAs for the above

identified nucleic acid sequences, wherein the sequence is contained in at
least onerfliCLght AGh&hoE* B ERELANMUGC HOM-CUIRY, 6! @Ry HRERSH QN afifBRE e
terminator or to a polyadenylation sequence. In the case of RNA, parficularly siRNA,
“coding sequence” refers to the sequence encoding or corresponding to the relevant RNA
20  strand or RNA strands.

Further, the vector may comprise 2 DNA seguence enabling the vector to replicate in the (
mammalian host cell. Examples of such a sequence — particularty when the host cell is a
mammalian cell - is the SV40 origin of replication.

25
A number of vectors suitable for expression in mammalian cells are known in-the art and
several of them are commercially available. Some commercially available mammalian
expression vectors which may be suitable include, but are not limited to, pMClneo
(Stratagene), pXT1 (Stratagene), pSG5 (Stratagene), pcDNAI (Invitrogen), EBO-pSV2-

30 neo (ATCC 37593), pBPV-1(8-2) (ATCC 37110), pSV2-dufr (ATCC 37146). Preferred

are all suitable gene therapeutic vectors known in the art.



contai ning the sequence of the sense-RNA-strand and of the

anti sense- RNA-strand under 5 the control of a pronoter leading to a

si ngl e-stranded RNA-nol ecul e and wherein the single-stranded RNA-nol ecul e
i s capabl f farmng a back-fol ded stem | oop-structure. In this vector
system (§'P(s)280°é@§%‘g’|9i bed in Tuschl, Nature Biotechnol ogy POIGIF20B@I038)  445.
448), only a single RNA-strand is produged under the control of a single
pronoter, wherein 10 the RNA strand conprises both the sense- and of the
antisense-strand of the final double stranded si RNA nol ecule. This structure
eads 10 PR Gy b T oM¥S rand Rt B ol AeBbvikISector
conpl enentary sense: “and anti sense- sequences under stem orp VG et 6n.
Final |y therdwikeacet RNArvimsecassdstingef gédons thel aiteb slokinddctioh lofapreH] Euntt ur e
gives rise o siRNA.. 15 In_another preferred eg]‘godi ment. according tq the
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nucl ei c acid expression vector that gives rise to the expression of siRNAs
accor di ngintegrativa lpcussenst dahnedtRabrovirel véatars afeparivelrboappnemiat2for ther aggeut i c,

non-t oxic. viru artj.cle r virus-deriyv articles,that gre suitabl.e for
gene t her Bpetf iﬁkee%ﬁ?ﬁh? Oglﬁsmﬁﬁ?ﬁ?lﬁg?nggﬁb)ﬁﬁc%?}w&%i e&ﬁ?"ﬁ?ﬁﬁ)@?‘f ul ar
human; ¢ ar gt c8eldlso knsHCt @dSsdackainBe Gel dsS ok @viral trinubh® et baficularly

enbodi ment, the first and the second RNA strand of the si RNA may have, 30

i ndependesfficient. o peishe ssiliedrn the aealerknomsiow & myofucs whiteeeyirahypeiors
preferred. of .2 0 . Ig@%f d most preferred of 20 to 22

nucl eot i d}ggqthg\%oét(fﬁg%’fg%& %’%?@3307 -24 I n another preferred
enbodi nent, the first and the second RNA strand of the si RNA may have,
i ndependently fromthe other, a length of 26 to 30 nucl eotides, nore

pr ef er r edinoriofipr pagicpbuly Rieisged gedo t gb e pretions Bg eop R Hleddolirdes. 5
The present..j.nventi ; t : : 10ds, .| i ng
or ot o1 . T e e B o el e s,
| n anot heandaspléationidefcientemtaro The édter ésclide tehrudshonht irsthe &fl ggngr ot ei ns or
pol ypeptides conprising a sequence of . the group sel ected of:

The recombinant vector is preferably introdunced into the mammalian host cells by a
snitable pharmaceutical carrier that allows transformation or fransfection of the

20  mammalian, in particular human cells. Preferred transformation/transfection techniques
include, but are not limited to liposome-mediated transfection, virus-mediated transfe;tion

and calcium phesphate transfection.

In a preferred embodiment, the invention relates to the wse of a vector system capable of
25 producing siRNAs as defined above, wherein the nucleic acid corresponding to the siRNA
15 contained in at least one nucleic acid expression vector comprising a first expression
cassette containing the nucleic acid corresponding to the sense-RNA-strand under the
control of a first promoter and a second expression cassette containing the nucleic acid

corresponding to the anfisense-RNA-strand under the control of a second promoter.

In the above mentioned vector system, the vector comprises two individual promoters,
wherein the first promoter controls the transcription of the sense-strand and the second

promoter controls the franscription of the antisense strand (also described in Tuschl, Nature



10 (a) a sequence as disclosed in SEQID NO, 2, 4, 6, 8, 10, 12, 14, 16, 18,
20, 22, 24, 26,28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58,60; (b) a
sequence that exhibits a sequence identity with any of the sequences
according_to Sa) of at least 25 % over 100 residues, (c) or fragnents of
the sequeft@2Y3€#43%d in (a) or (b), 15 for the manuf acPGFEFEOVRIGAGI canent
for the inhibition of spindle formation gy rnicrotubule function during
cell division. Proteins, polypeptides and peptides can be introduced into
the cells by various nethods 20 known in the art. For exanple, anphiphilic

nol ecul es e nb [ I en |]s directly.

Menbr ane- b%%%?%ﬁ?%?@i ygp?rwg’é’r%gﬁtﬁ?gw @3’5 F‘%,{?‘H @%B*’?f‘l ’chn‘ﬁiﬂ%gtﬁyégheor
cont ai ni noh¥YrARGRBRBT fB dird eRd insSsecorayRNAS @fdnddi rectly into cell nmenbranes
and can thus exert their biological function. O her ways of introduction or

intracel lular wuptake include mcroinjection, |ipofection, receptor-nedi ated
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(transportan), polyarginine-containing peptides or polypeptides, Pep-1,
her pes si NPFBLESSIGR P%%WPJJ?Z ip¢lyde bt ismab tRdied jo.dh¢ Bideit apd senvertort net hod i s

to introd A=Y oY : ' : i Sy,

pol ypept | A0say b EnbIRNEET ARRaRARER € B8 AN BSRI Bl BUF D BiRAD) A

pol ypept i deonfivkselimons“i Thédad cartio] bequepsainpay, ingudd) busarsmbtidditedyo, aonpri se
transferring the expression vectqr with an operably |inked nucleic acid
mol ecul ¢ GBI (A REOREY BEHETRIE % Hiecmsleis A0d, praetrs it TRiger & St ng
said t & KRB H ERROOH gg,ggy - 2P bt

whi chhl\(/?n'sl I&%girn 1 %w’tt%gglexpr%?sﬁ%gﬁggé sai d gél%ypeptafg’e(ﬁygﬁﬂggggﬁggtggﬁgﬁ%f
and, opt i orratdnpps sevet goresofontind sequsnesssisel rgiedrsdoie s i templogoust' i theyl arer e
medi um Dependi.n the cel.l-t.ype different desired di fj.cations, .e..0.
gl ycosy! attoral SRkt i milanacid SKqnngs g Bre anbdmasio ae dmatosapt | os
may al so b@ifik aetee dasey Thd¥Rirh Cabéribly SinRted O dRalek that BI2ASEu¥EL HE Bhrdnged so
(Merrifield synthesis). The polypeptides used in the invention may al so

i ncl ude f ubroieybingepin evaeert foy thaiintened Pempops .9 pprassion ohthetdgsired

pol ypenti de | e.f t.h [T 2 -terminus to of the
pol ypelgti %-oge?%io%t rc%’ej'%teo(%lcf)ﬁktI ’rhé%ﬁgiréfotnrrﬁﬁ%%ﬁl%ﬂﬁﬁ usi‘on pol ypeptide is
produced by fusing a nucleic acid sequence (or a portion thereof) encoding
anot her pol ypeptide to a

The promoter used in the aforementioned "expression cassettes” may be any DNA

sequence which shows transcriptional activity in a host cell of choice, preferably in a

mammalian host cell, particularly in a human host cell. The promoter may be derived from
20 genes encoding proteins either homologous or heterologous to the host cell.

As a promoter in general every promoter known in the prior art can be used that allows the
expression of the gene of interest under appropriate conditions in a mammatian bost cell, in
particular in a human host cell. Particularly promoters derived frcﬁn RNA polymerase III

25  transcription units, which normally encode the small nuclear RNAs (snRNAs) U6 or the
human RNAse P RNA H1, can be used as promoters io express the therapeutic siRNAs.
These particularly preferred promoters U6 and H1 RNA Which are members of the type II
class of Polymerase III prbmoters are - with the exception of the first transcrtbed
nucleotide (+1 position) - only located upstream of the transcribed region.

30



nucl eic acid sequence (or a portion thereof) of the present invention.
Techni ques for producing fusion pol ypeptides are known in the art and
include ligating the coding sequences so that they are in frane and the
expressi o t fusi on polypeptide is under 15 control of the sane

pr onot or(gxgg%’ajafﬁg?% nat or. Expression of the pol ypepti d&/EF2004{483%st may
al so be perforned using in vitro produced synthetic nRNA. Synthetic nmRNA
can be efficiently translated in variow3 cell-free systens, including but
not limted to, wheat germextracts and reticul ocyte extracts, as well 20 as
efficiently translated in cell based systens including, but not ].united to,

m cr oi nj eht & preferrett embodimenipthetinsentipnetrabb yheXeseopus véckmviystenn captable. of

I nhi bition qf spindle formation, or m ¢rotubule function_ during cell djvision
using sai Broﬁp%wgi@ bk a??@V%ﬁﬂﬁBH‘%@ﬁl@aé@gé%%@a&’hﬁ@%@%ﬁwwsﬁ Br ent
ways fam biglindPint H9eRPbEOMclEe a8l éx[l?f‘éésibﬂ vba6r @t%fzﬁ' IS L X eSO il €
protein or polypeptide my |ead to suppression o € endogenous protein's
bi ol ogi catorftzinimgiton seq@yndenairibe wensaeR Al sitahd asd of thet dmtisermseRAVA arand naderby

[ itable f ts, it i iblgt di
dorm nant - MRetsaePy £F foperiit 15t nb R BemeasBarn i Aanplraie. egHPFPE HEDt i des
or pol ypeghbiagasdtid RNAGhAEu1E hecabilile bF RAmAg 4 RLkGBIdEE SRANHoPS+BRiagenous

protein. For exanple, fragments or 30 nutant's can be generated which consi st
only of binding domains but are enzymatically inactive (i.e. partially

ot orf or el s TP ERYGE AR P oL SO T RTEHaI08 pY oL AnEPoF o1 y
pept | des s V917Q0E4AA0RA AT} §1200+10LABe cor21 O RSIngl romodk asabiul ar

bi ndi ng partners and thus bl ocking activation of the endogenous nol ecul e.

| n andt hefedpddtrand pempimsge kothote sersgt evd pbihe watispsee-sitargdnotthe ifisabigowté-ch i s
directed i . t | de i1 S

def i ned apoodey SR dholeiRe AR RRSLHERAL 6 SRORES B AR Ty,
spi ndl e f hybridisation osf tHeC catipibestafyunehseo randusntidgnseedeliuendey ivdiden stefiiboper m
"anti body” as .used herein inc)Judes both polycl onal and nmonocl onal )

ant i bodi eformatien. fanally) the Aafraceliyar prosessigr dofs 9if-packsstarg-logmstrupiere i was) 2
fragnentsﬁg %ﬂ%ﬁg_capable of binding antigen or hapten. The present

i nvention al so contenpl ates "humani zed" hybrid antibodi es wherein am no
aci d sequences of a non-human donor antibody exhibiting a desired

antigen-specifjcity, are c Lned wth.sequences of .a human_acgeptor .

ant i body. b ﬁ@%&%ﬁﬁ@%@?%ﬁ@%&%m 31(*1 eI PBa e TGIoC acid

anti gen- bLagdbagan-ne- BGhshides ah iERsshon SdscdtRQoHRNGhs ¢ sefBihct QTR S0t her

structur aFﬂg anél/ or funct]is%%al I ykﬁgls evant Sam’ no am%l > ¢ © s
RNA-strand and of the antisense-RNA-strand both under the control of 2 single promoter
leading to a single-siranded RNA-molecule. This single-stranded RNA-molecule is hereby

20  capable to form 2 back-folded stem-loop-structure. These expressed "hairpin RNA-

molecules® subsequently give rise to SiRNAs after intracellular processing.

In a preferred embodiment of the invention the nucleic acid expression vector that gives
rise to the expression of siRNAs according to the present invention is first introduced into

25  therapeutic, non-toxic virus particles or virus-derived particles that are suitable for gene
therapeutic applications and that can infect mammalian, in particular human target cells,
such as packaging cells etc..

In a preferred embodiment, the first and the second RNA strand of the siRNA may have,
30  independently from the other, a length of 19 to 25 nucleotides, more preferred of 20 to 25

nucleotides, and most preferred of 20 to 22 nucleotides.



resi dues of the donor antibody as well. Such hybrids can be prepared by
several nethods well known in the art. Specifically, said antibodies or
suitable fragnments thereof, particularly in humani zed form 20 nmay be used
as therap%ﬁiic @g@nts in a nethod for treating cancer and_ ot her
proliferatiY&%4#%ehses. The use of said antibodies may BYEEFIMMPUY ¢ he

t herapeutical inhibition of the above identified nucleic acid nolecules or
thei r correspondi ng pol ypeptides. In paldi-cular, this 25 use may be
directed to a proliferative disease. The anti bodies or fragnents may be

i ntroduced into the body by any nethod known in the art. Delivery of

ant i bodi edn apathei preffarddyerofodimentnthatiirst amit the Isectad FENA strany ob éhepRINGr nzgl as

descri bed for .peptides, polypeptides and proteins. If the antigen is

extr acel | GEH, BIAPSRAGRY KU e Pk SRl % ta 40 naﬂp%i%wwg%eé of £8
function iR 0, i Fgm i -qpeed for intracellular

del i very. %V\%)@?{(%%%%Bfg%écsf EPZO%H4?fOZFO%%$6h- Ant i bodi es can be coupl ed

covalently to a detectable | abel, such as a radiol abel, enzyne | abel,
| um nesce | abel ,, fluorescent be r the lLike, usi | i.nker. t echnal ogy
est abl Ps hg[é‘e ?@Fel}thﬁné’e%tlﬂﬁpﬁg‘%.mtagﬁeh pse of r 1dir H%Bﬂ\%’dﬁgg’r yingoproteins,

di agnosti @o%ﬁﬁﬁ’&é%ﬁ%@ﬁﬁ&@'sﬁd@de&%rwwo%ﬂbﬁ@éd gg,qgéﬁ&gs_di stribution of the

anti body w t'hin the bdody or a neoplastic tunor, e. by 5 conputed

t onogr aphy, PET (positron emi ssion tonography), or SPECT (single photon

em ssi on gonputed tonpgsraphy).. In ther enpodi ne t he.i nventjon rel ates
to the usguﬁo @@%Ea@e&nﬁ%)lhg&ﬁeggeg tge%‘f’ilg;gs& 198@@(%%1'8%1.[&% pB YBF@}‘%E, or
ant i bodi e&on%ﬁgﬁgfgg&qﬁh@b@f@w gi'cﬁfp dehicgryfuf acture of a 1o nedicanent for
the treatnment or therapy of a proliferative disease. In a preferred

enbodilfient, t héakiageaassics as dimlosrarly SEQSELNEs 2sot 8alhddpl4d: 8. HG8as, the

| atter preferablyge egh fom the,grqu NS4 Sdni f (Jé-y ma, | ung '
cancer, colon car%?é%%ﬁ%tgvgzr’i%h%gﬁtdé@4§h£4’%r%é§%’ts§d¢g%c%f5 ’s%gggibove). 15
"Proliferative (8 scaspsiiceadmorakhitgtst o dehjeerpe eRlendityi avtnthaofahe sigaemses
associated with excegsive cell division or proliferation as for exanple
cancer. Preferabl )?PCCFE’&%? @ioféfrl&?ﬁt\gg cV?BY%‘éé’géﬁf‘guqsest enosis, particularly
coronary restengy +SOR bcel| mem 5 tter preferably sel ected
fromthe groupregoﬁps?s |%1g of +y ‘ﬁ%rra',d ung éjrlcgedraﬁ col on cancer, 20

ovari da cancer and breast cancer, Restenosis is a re-narrowing of a bl ood

vessel duefm:[ t(ﬁe %a% n Ofe 0 Ia?:ns %a:%[en% gre thsel thaﬁibxcgon of spindle formation or microtubule

function during cell division.

Proteins, polypeptides and peptides can be introduced into the cells by various methods
20 known in the art. For example, amphiphilic molecules may be membrane perrmeabie and
can enter cells directly. Membrane-bound proteins or polypeptides (usually lipophilic
molecules or containing fransmembrane domains) may insert directly into céll membranes
and can thus exert their biological function. Other ways of introduction or intracellular
uptake include microinjection, lipofection, receptor-mediated endocytosis, or the use of
25  suitable carrier-molecules; particularly carrier-peptides. Suitable camrier-peptides include or
can be derived from HIV-tat, antennapedia-related peptides (penetrating), galparan
(transportan), polyarginine-containing peptides or polypeptides, Pep-1, herpes simplex
virzs VP-22 protein. Another possible infroduction method is to introduce nucleic acid

vectors capable of expressing such proteins, polypeptides or peptides

Suitable methods to produce isolated polypeptides are known in the art. For exarnple, such
2 method may comprise transferting the expression vector with an operably linked oucleic

acid molecule encoding the polypeptide into a suitable host cell, cultivating said host cells



angi opl asty or stent inplantation. Stents are tiny netal tubes to hold the
previously bl ocked arteries open. However, restenosis still develops in
many patients with inplanted stents, 25 thus necessitating second
angioplas§¥i stnt_inplantation or even coronary bypass surﬁfrx. Neopl asti c
di seases APPUEH2es caused by newly forming tissue or PEATHERD04(01030p¢
context of the present invention, the nost rel evant neopl astic di seases are
neopl astic tunors, particularly seleet2éd fromthe group consi sting of

| ynphora, |ung cancer, .colon cancer, 30 ovarian cancer and breast cancer.
WD 20051026359 PCT/ EP20041010307 I n anot her aspect, the invention relates to
the use ofndencomsiftiont exhichwilbpandcihe cipleeton of sDPHlvbeptiy @ frapedent thefifd wit h
a sequence selected fromthe group of sequences consisting_of:. 5 a) the
nucl ei ¢ 2¢O SeYeHILeEiE expiEredpelypEptde Mt thecuifire mediim. Depeading 15,

17, 19, Zlg . . ; :49, 5, 57, 59;
b) nucleic a(g:i’écd]? g@g@ﬁ%ﬁ%ﬁ%ﬁﬁ@ﬁ%ﬁ%ﬁ%@ﬁ% S?Ié%c:’lliecﬁﬁiijgia?%gv eslaéquence
identity with the protein encoded by a nucleic acid according to a) of at

| east 25 % over . 100 resj.dues, and/or which are detectahle ip.a conpujer

ai ded Sseaﬁ%l’rﬁgqu?‘?gpg]ﬁ'@ept‘fﬁs @E%B@%dg&ﬁ‘@ﬁ’ Oatr‘FaPI?gP%e%p?y@&aﬁﬁ%lpmetghgﬁﬁc’]té&val ue
of at nosth 103tk (RRAVENE SontRdsifyucl ei ¢ acid nol ecul es which are capabl e of

hybridi zing wth the nucleit acid nolecules with sequences corresponding to
(a) or (b) under conditions of mediumor high stringency, d) the
anti sense-sequence of any of the sequences as defined in (a), (b) or (c),

15 e) f f rﬁ’ﬂhrmpbl;ypqﬁidesa)lse% im]z the( gﬁrgﬂto(n( thry 4o Mdeaﬁmig;icpﬂypﬁ?ﬁ)ﬁmfﬂmibmhg to
any of the sequences, as ined in.(a), , , ,. or . for. the
manuf act UESIOBPOLPRRIEE ARRSRE FLYPepHAS 5@8&% 3%%68 ﬁé gﬂ?@ 1%%1%%5 P BRI

m cr ofql Ubi‘rar(la:)]e;pt%le d ONinfEs g R enflkHEr&IFOR. ﬁ%ﬁn@ﬁ&}%@hd@ﬁ?%ﬁdﬂp&$@y

i nventi on o the use of a™an 1sol ated peptide pol ypepti de
conpri si nipsimgpeptdde aod gghgpeor deoridthibaresfgerendmgsaiotetr eolpepmde toea gr oup

g(z)nshztl ]n_ ,c?%% ,ag Oéeﬁéﬁnfacegﬁ)? uaeIn)g 'o%sthgli‘egﬁl gts gl% liar%se%lt:'%\lre[)nnjggl %’echdiﬁql?e’s f%’r 10,
26, 28, 30, gddvdng Gustéh é})gﬁéi@?ﬂdbs%e%o%& B2 it e OamB if%udd Bhadnes BUBHAESS t hat

exhi bits a sequence i y with any of the sequences according to (a) of
at | east seguenceyeq thaotheyass vubame @ay tie epressios odfthe fisicrepplppaptide detideed in

(a) ofs (b gdntrol?‘gf the same promotor(s) and terminator.

Expression of the polypeptides of interest may also be performed using in vitro produced
synthetic mRNA., Synthetic mRNA can be efficiently translated in various cell-free
systems, including but not Hmited o, wheat germ extracts and reticulocyte extracts, as well
20  as efficiently translated in cell based systems including, but not litnited to, microinjection

mio frog oocytes, preferably Xenopus laevis oocytes.

Inhibition of spindle formation or microtubule function during cell division using said
isolated proteins or polypeptides can be achieved by different ways familiar to the person
25  skilled in the art: Overexpression of the protein or polypeptide may lead to suppression of
the endogenous protein’s biological function. By introducing deletions or other mutations,
or by using suitable fragments, it is possible to generate seduences encoding dominant-
negative peptides or polypeptides. Such dominant-negative peptides or polypeptides can
inhibit the function of the corresponding endogenous protein. For example, fragments or
30 mutants can be generated which consist only of binding domains but are enzymatically
inactive (i.e. partially lacking their biological function). Such dominant-negative molecules
may interfere with the biological function of the endogenous proteins or polypeptides by



for the manufacture of a medicanent for the activation of spindle formation
or mcrotubule function during cell division. WD 2005/ 026359

PCT/ EP20041010307 _2g_ I n another aspect, the invention relates to the use
of an antjhody_which is directed against at |east one peptide or polypeptide
with a seQ@bHe¥"2%defi ned above for the manufacture of lp(‘él‘ P t for
the activation of spindle formation or m crotubule function during cell
division. 5 Thus, another use or method2d nvol ving the above identified

nucl eic aci d sequences, peptides, polypeptides, proteins, and antibodies is
directed towards the treatnent of a disease in which spindle formation or
m cr ot ububiadingniotinivacettular hindirg padners ahd thus slockiby attiwition ddfthe icpddgedus
negatively affected, 10 D seases with abnormal, deficient or negatively
affected E’B?‘??H]Iee formation or mcrotubule function during cell division nmay
be characterized by increased apoptosis and devel opnental disorders, in
particular growth retardation, or slowed wound healing. 15 Therefore, a

pr ef er r edlrcarintidi mepect, dhe invenfirremtaits torthensd ohan afititody vhichaisudirctd ageinkiod of

the treatnment of a disease, wherein the disease is charagterized b

| ncr ek od Rt 0% PP SOMERSIE GGG Br0Lr RO NGogh oA AGHEe of a
"Acti vat i pRdRkmeRi fflige LoiMEbh OF Dindld Crelatibal @ hitRakHAR FAWHAMNERS! cell
division" includes 20 both initiation and stinulation of spindle formation
or m crot @l f unction during cell division. The use may include, but is

not limted to, the use of said nucleic acid nolecules and their
correspondi ng pol ypeptides for direct or indirect activation of the

expr essi oTh@fergaiadtibalygel usd® heRfemhchiadd Bothf Milyéaehdl \eal infdhotlonthantfanet,i on of
said target genes. In particular, the use may_iInclude the replacenent for or

the ctipl enwall #sifmepisatteeck wrhfasrtt ifoh & Bebhviagmants tat aunerngbictfs gene

w0 2005/ oYAEE BESRpE BB Dot Pl Sl Ao B bR BBy

be achi evadiboyics mheodit cition a0fd gemendes dDNAnoR-husihlAicmen aatitudygeibitiaplae
pronoters, preferably caonstitutive or hgnol ogous pronoters. Alterpatively,
any suit affsE GERERCSDSES TR 357 cumbigRd Juit SFIERFESHE w&@a?saé@ﬁpaqrs@m&aéx/e).

The The donor sequences will usually include at least the antigen-binding amino acid residues

15  of the donor but may comprise other structurally and/or functionally relevant amino acid
residues of the donor antibody as well. Such hybrids can be prepared by several methods
well known in the art.

Specifically, said antibodies or suitable fragments thereof, particularly in humanized form,
20 may be used as therapentic agents in a method for treating cancer and other proliferative

diseases.

The use of said antibodies may also include the therapeutical inhibition of the above
identified nucleic acid molecules or their comresponding polypeptides. In particular, this

25  usemay be directed to a proliferative disease.

The antibodies or fragments may be infroduced into the body by any method known in the

art. Delivery of antibodies, particularly of fragments, into live cells may be performed as

_ described for peptides, polypeptides and proteins. If the antigen is extraceltular or an

30  extracellular domain, the amtibody may exert its function by binding to this domain,
without need for intracellular delivery.



encoded protein or polypeptide may be full-length or a fragnent or peptide
with a simlar 5 biological function in spindle formation or m crotubul e
function duri ng cell division, particularly with the capability to activate
spi ndl e f |_ gﬁgq[( mcrotubul e function duri ng cell division. Al gene

t her apy t 3{8 3%nown in the art can be used to intr JthiCEPZOHO Q%”duences
into io0 ceI | s or tissues of a subject suffering froma di sease negatively
affecting spindle formation or microtuBile function during cell division.
Particularly useful for introduction of the above identified sequences are
viral vectors, eg. retroviral or adenoviral vectors, |ipofection and

el ect r oporattibodies t8n Pheowrled e@vﬂf;ntb'oﬂquodﬁbd:tdﬁs lahrel, paph iad @sradiaabal, sozirae

ted k ty o nethod and | duced
Do the. i SORhars oD 1R, HbfesPlon sty NS PR PEon e AL St hBE e
to activatg hixepikbdeoHhlin fiyﬁﬁhbﬂ@ﬂ?fuséﬁf ﬂ;@tdlag%ﬁ;cepﬂﬁogeg%%e%&ﬂv L& for

Activation may occur by |n uci ng contormati onal  changes upon 20 bi nd| ng to
t he t ar getmgnitoting he dnmbkben phHiei datibpdy wiithurt thatbotther anteoplashic himmase. gvxby or

e Lo ask Bty and g iten e i gienbocilate el
acti vat i oRplissiRpsdnysidbpgieBw for  menbrane- bound dineric receptors. 25

Wth respect to the specific enbodinents relating to the used nucl eic acids,
pepti des, polypeptides, proteins, and antibodi es the sane applies as

defined a - [ t 9,

PCTI EPZOO%? é’%ﬁ%g{f‘m’%ﬁ &Sﬁﬁt% ol ’g n%t%sgﬁo tﬂg?& ‘%f%"]’enveﬁ%gnegﬁgggﬂtsld?so

medi canentpolypebiades] Ngoteins) sl attbddiesuak eilefinadi gbove] doulthe memifhctere of a

pol ypepti de, . or an%ﬂjbody selected fromthe %& up consisting of a) nucleic
aci d bl edifdicemsnt ﬂ@@ﬁt&r%@ﬁs@%ﬁw tyE§1558¢def i ned above, 5 b) a
pepti de or pol ypeptide conprising a sequence as defined above, c) an

anti body directed agai nst at | east one peptide or polypeptide according to
(b). Prefle mqhbﬁenb&iembbdimm gHe disehseiis carnindrymh’@msliseoxi 3 nacpiiiia dimdaeg uthe and

prefer abI ubl e a arti cul a t he, j sol ated nucl ei c aci.d

mol ecul e |§ﬁeérPr§ %}Yﬁé E‘g%@ml C &8t §P Ut“& ¢th Bl (10 GEHERoFP 1O he
nedi camentegndRYoRBak &detndaRst &fhckis8Bideds for the therapy of any kind of
proliferative disease, such as cancer, preferably for the therapy of

di seaseés in which spindle formation or microtubule function during cell
division pJPlac}fifgraﬁ% QiseRBLH 'ar(;:c%lréiurlé Xo ftﬁé p&gs%nt invention are diseases associated with

excessive cell division or proliferation as for example cancer. Preferably, the proliferative

disease is restenosis, particularly coronary restenois, or a neoplastic disease, the latter
preferably selected from the group consisting of lymphoma, lung cancer, colon cancer,

20 ovarian cancer and breast cancer.

Restenosis is a re-narrowing of a blood vessel due to growth of tissne at the site of
angioplasty or stent implantation. Stents are tiny metal tubes to hold the previousty blocked
arteries open. However, restenosis still develops in many patients with implanted stents,

25  thus necessitating second angioplasty, stent implantation or even coronary bypass surgery.

Neoplastic diseases are diseases caused by newly forming tissue or cells. In the context of
the present invention, the most relevant neoplastic disecases are neoplastic tumors,
particularly selected from the group consisting of lymphoma, lung cancer, colon cancer,

30  ovaran cancer and breast cancer,



15 therapy of a |ynphoma, |ung cancer, colon cancer, ovarian cancer or
breast cancer. The nedi canents nmay al so be used or applied in nethods for
the therapy of any kind of disease associated with abnormal or deficient
spindle f m crotubul e function during cell division,
partlculaq*ggﬁkggﬁggs characterized by increased apopt osPSTERGHENNIDpent al
di sorders or abnormalities (particularly growh retardation) and sl owed
wound heal ing. The followi ng considerati¥ns for medicanents and their

adm nistration apply also to the nedicanments of the invention as to the
above di scl osed uses. 25 The nedi cament preferably conprises additionally a
suitabl e p]lmammwspecaj the iavemjnnaiﬂﬂes watheiwe, ofpmeisekaaéﬁl yuoleic usidarisonles or
vi rus-derived oartlcl 1 Z har bour the:% vectqrs, transfection
sol uti ons SIS HERHFS é@grﬂé’g peIeR e felseisd PP Ph BLBIFRES COBRPEIL M
phosphate gtc. Preferably a carrier is used, mhlch i s capable of increasing
the 30 efflcacy of the expression vector or virus particles containing the
expression vector to enter the nmanmalian target cells. The nedlcanent na

additionally co rlse ther carrier WD 2005/ I 04/

subst arces, ~pr Pe eé? aAd fequencss gLeen gﬁétﬁquaﬂf > 2 oﬁ 15 17
physi ol ogi Cal NaClig, ﬁplz@tww 29, 3f1uzst her3addi 41 u8s45,i47, Wrstﬂ §31sar 57, 59
stabilizers, preservatives, dyes and flavourings. The’ medicanents’ nay al so

conprise ot her bunnelbiceacid bequaness encwbing enlyppitedes RA E@d:utﬁt 3 iseganeo Hieatityi ng
medi canents may con bst anc whi ch.stabi,lize.do t,r,an

nol ecul e and/ or \Aﬂq@haﬂlgﬁﬁ 1'5 GPH%“%gc;DJbﬁ %ucée(“f‘ gﬁﬁgﬁcﬁ{fﬂ ggﬁ?tel @gﬁg@over
expressi on vect or 109 r&eddes anshe eihech € deRctable i £EdBFuteMdifed hRrdiiRe Ge
animal cell. Adm.nnistration can be carried out by known net hods, wherein a

nucl ei® acid is | Rl Aot sesyencs anatysis progeang with @ale-valye ofid mesbt0n vivo. For
t her apeutic appl quMB ﬁg ut i

particul ar an | &[ﬂeg% sfﬂ%ltc?%%dl&gﬁg%‘ieﬂam 0%1 kel E’%l?]agpﬂe/?n gs‘%ﬁm on,
granul ate or the hudxlelc Idsié mekkcalasmenith maqudnecsadmeap@hangdtol fejamy (Buiuhadél e

way, in particular cti ra nasal, rectal application. The

medi cament may p&?‘i‘ r@bdg@né’aﬁggr g’i@ﬁ% :parenteral that means wi t hout
entering the d| foq éﬁﬁp’ﬁ j ection.
The medi canent y a o&ge—% ] ect e [ nltﬁ% avg Int kﬁ@ge@? ‘ol utions

for infsusions @) fmgmenisofta), ®He)osd)t abl e adm n| stration forns may be
di rect adm ni st s on the skin in the form,of creans nt me prays
and ot her t ransfé w TSP n??@’s % SFIRFEST B ﬂf’ éﬁa(tbi

subst ances, such ag, @gs&(gpr ays, aerosoles or in the formof mcrocapsul es
or inplantates.
for the manufacture of a medicament for the activation of spindle formation or microtubule
20 function during cell division.

In another aspect, the invention relates to the use of a an isolated peptide or polypeptide
comprising a peptide or polypeptide with a sequence selected from the group consisting of:

25 (a) a sequence as disclosed in SEQ ID NO. 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24,
26,28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60;
(b) a sequence that exhibits a sequence identity with any of the sequences
according to (a) of at least 25 % over 100 residues,
(c) fragments of the sequences defined in (2) or (b),
30 _
for the manufacture of a medicament for the activation of spindle formation or microtubule

function during cell division.



20 The optimal adm nistration formand/or adm nistration dosis for a

nmedi canent either conprising doubl e-stranded RNA nol ecules with the above
sequences or conprising nucleic acid vectors capable to express such
doubl e- st g&ﬂm VA nol ecul es depend an the type and the rog;ession of the
di sease to D& rréated. 25 Preferably, the activator or irhi/BP{08#/050307
adm ni stered in pharnmaceutically effective anount. As used herein, a
"pharmaceutically effective anount" of -@f&-activator or inhibitor is an
anount effective to achieve the desired physiological result, either in
cells treated in vitro or in a subject treated in vivo. Specifically, a
phar maceutlhcabihyr ssbeetcthe wereanwurdatesstoghe 842 efmuntibetyf Whick esndirdetedppainst vel y

i nfluence, ﬁor sone g ri od, of t&ne, one or nor Iig#caggé defi?ed

pat hol ogi Ghleast PeReRtdR TR ReRdith 2Parmre A fyined apetfot thegpanntadiys &l
associ at ecs ¥0r;20051036859ctReba BRAAAA0 T30 on w8 By MbhBuR IR durdigldegi ent or
negatively affected spindle formation or mcrotubule function dufing cel

di vi si on. ditigiophar maceutical |y effective anount may vary depending on the
specific activator or inhibitor selected, and is al so dependent on a variety
of factsors and conditions related to the subject to be treated and the
severity of the disease. For exanple, s if the activator or inhibitor is to

be admi ni stigfseshotibr Mky/eh méBed DfvalvektCthe ABoRUEentiRIdaHCleicSRYd seqaBsbegener al
heal th of the patient as well as dose response curves and toxicity data

obt ai ned paptifese pelypentidas Paieingland astibodign is dipdedivsrgis thetreyment ef2 0 be

consi der ed;: - . . 1.nhi.hi i b i.fth cells in
vitro, oncejdl\sf\%é? %‘%gﬁgﬂd%{%%gﬁﬂ%ﬁ\?%ro ?Qﬂ%og@ﬁ%r@é C %@F@g@?ﬁf"gﬁqﬁi’%g studies to
assess par#bmeieslsddfickeat opiegkdgvelhafféetéd.f e, dose, toxicity etc. The 10

determ nation of a pharmaceutically effective anmount for a given agent
(activgtor or inhibitor) is well within the ability of those skilled in the
art. Preferably, the activator or inhibitor is present in a concentration

of 0,110 ﬁ%@ﬁs@?ﬁvﬁﬁ’% alrEfdeEB@ntRﬂ%gﬁE\%W Af€2hed s@ﬁiﬁﬁ’@ﬁhﬁ&@& o Bifotb@ker ably

10 to 30% 15 An inhibitor, activator, or drug according to the present
i nvent i on faytial dwingech divenet teay o chaattetizedSnphtreawt @poptess and nol ecul es

whi ch are not. protejns eptides antibodi es or. nucleic acidsg, and which
oxhi bi ¢ & SSFeBeLR Rl o el et D e, B SleFiel iipe e han - 5000
Da, nore preferably | ess than 2000 Da, nost preferably |ess than 500 D& Such

smal | nol ecul es nmay be identified in high throughput procedures/screening
assays starting 20 from]ibraries. Such nmethods are known in the art.

Sui t abl%e shereior peEfFresl eehpdings of dhe presangmygniénn wlesie s uapen meded sy
met hods kngwa 2% £P5P) cﬂ@éa%,'v?ﬂer&ﬂﬁm di5da¥e is characterized by increased apoptosis,

growth retardation, or slowed wound healing.

“Activation of spindle formation or rnicrotubule function during cell division” includes
20 both initiation and stimulation of spindle formation or microtubule function during cell

division.

The use may include, but is not limited to, the use of said nucieic acid molecules and their
corresponding polypeptides for direct or indirect activation of the expression of said target
25  genes and/or for activation of the function of said target genes. In particular, the use may
include the replacement for or the complementation of a lack of function or activity of an
endogenous gene involved in spindle formation or microtnbule function during cell

drvision.



The genes/proteins that are provided by the current application and that
possess one of the sequences as defined in (a) to (f), can be used in a
hi gh-t hroughput or other screen for new 25 agents that inhibit or activate

spindle f 1 r mcrotubule function during cell diyisj icularly
inhibitorgkg@$¥%#ﬁ%le formati on or m crotubule function%ﬁﬁﬁé%%%@@%%
division identified by such a screen n§¥ be used as nedi canents for the
therapy of proliferative diseases, par¥icularly for the therapy of a

di sease in which spindle formation or ricrotubule function during cell
di vi si on ELay a role. 30 In another aspect, the present invention relates to

t hs use 0 pzﬁsaim%lmé mw}&s@iﬂpﬁt_@mmy W%bEQWiDSﬁ%T%E®@@%EM S
ool ypep ; B0 st ag e Seafminie® el dabBBGE o bb o R Cosass

PCTI EP200A4t@th@3 06Ty, an3kuithBlE Gusléis apidsixpreation vBED! tdntealsbd Ged ke ABEVE! THe

di sease associ ated with abnormal spindle formation or m crotubule function
during cefroodedprotesm or pelypeptide mayrbedulbdensth peafagaratign psptide with e simijas
proliferafiyve.di . a8 ' . : . nbodi nent ,
di agnoései ero léqe%%les ,%g&g @ﬁ@éfﬁgggr?gﬁ'@dﬂ %@hﬂaﬁﬁoga%% gélfﬁiéﬁ?sg%lg or

negat i vel perdtdlaty edthshé capabilityotormtivata spindlel foanaiatbatnsicfoptaiie funcdon i ng cel |
di vision, ,as they are described above. Diseases with "abnormal" spindle

f or mat i on%H2E S BEIBuUl e function during cell division include di seases in
whi ch spindle formation or to mcrotubule function during cell division is
deficient or negatively affected. Ina proliferative di sease, expression of

endogenous genes corresponding to the above identified sequences may be
i ncr easedAlligene thezapyitechmipies known ohihe pitredh be hisedatintooduce thei sequenobaing

function dyring cell .divi.sion..are .abnormal ., def.icie Qr negativel {
af f ectbd, Sty BETERAT B if U PR IR A e Rregtkoy Eog BB IE B0 e .
Fur t her mogemicdkfiehde fHiRsBe AtHADcENERRR0OBEHIENE yIRYu PR Mitaueshn of Beder i ng

t he correspondlng protein |less active or non-functional. 20 The diagnostic
use of t hebeybédeatifigd sequenesy arpiviradivectarsi el Snasireriitles sgendVErloEsHIfmy i ncl ude,
but is nof._ldim t titative detection of expression of said

t ar get gen%%$¥k%%%§5$%%£ %ﬁﬂggobes (preferably, but not limted to tissue
sanples, cell extracts, body fluids, etc.), particularly by quantitative
hybri di zati on to the endogenous nucl eic acid nol ecules conprising the

Aoy N broteis: polypeptides of Sephdas miay Alss be glacrated by Ahy Yndwh it vind of i~

vitro method and infroduced directly into the cells (see above).

It is known that suitable antibodies can be used to activate the biological function of target
proteins they bind to. Activation may occur by inducing conformational changes tpon

20  binding to the target protein. Another possibility is that the antibody binds two or more
target proteins and brings them into sufficiently close physical proximity to mduce
interaction of the target proteins. The latter mode of activation is particularly known for

membrane-bound dimeric receptors.

25  With respect to the specific embodiments relating to the used nucleic acids, peptides,
polypeptides, proteins, and antibodies the same applies as defined above for the other uses

of the inventon.



Expressi on of the endogenous genes or their correspondi ng proteins can be
analyzed in vitro in tissue sanples, body fluids, and tissue and cel
extracts. Expression analyis can be perforned by any net hod known in the
art, suc el situ hybridization, PCR (including ' j
RT-PCR), an 0¢%r|%ﬁs serol ogi cal or inmunol ogi cal assay§8§ﬂ#%ﬁh§%&¥ﬁclude,
but are not limted to, precipitation, passive agglutination, enzyme-I|inked

i mrunosor bent anti body (ELI SA) techniq@é‘and radi ol munoassay t echni ques. WO
2005/ 026359 PCT/ EP2004/ 010307 -35 The di agnostic use may al so include the
detection of nutations in endogenous genes corresponding to the above

i dentifi €@ @ﬂﬁ@%i%ﬂ@mﬁ@e@ﬁem%m@liglﬁ%lt@ % Jdidament icnisindte en nagiatsd

synt hesi z - Synt Lzer ' t st.andard procedures
or o of arkistyqiE RoRenly Bl BEThARE, ARER AR R TGS RPEEE ot e
tenpl at e gfequence and sel ected priners. The probes may be | abel ed with any
suitabl e | abel known to those skilled in the art, .including radioactive and
non-radi oact i ve &) dmelec acid piotesilies SHRYASE Rt cKpIsETien Ve @edgired abpws, 355,

or thelike. Ap |1 L0AaCtL 1sqt e constructed
from ; DNA t enpl gf%%@ﬁ@@é%;ﬁ%@ggg?ﬁgﬁ%@a %&%ﬁ?%‘lﬁe:%a I Oﬁg?%a‘}(%ti on using a
DNase and DNA poky raerattedy Noaetedbalamaict ieast ohejmptide ommllyreetide sbaprdiag anp).e,

| i gands such as biotin or thyroxin, or various |lum nescent or fluorescent

conpounds. The probe may al so be | abeled at both ends with different types

of | abel spr=fpiviy GMANRIIGEW A21AP dcROLRNGId APl Fataonsiend aadpaehhqlina | abel
at the other end. The | abeled probe and sanple can then be c%nbl ned I1n a

hybri di zaddquble-ttuhfet Reofiadarn thm trolaédddnagieia reciis mapasubpis at oiRNApecktuee
until anneali.n QFCUrS. §uch nucl eic acid probes may al so be used for other
than W agiSUErE BEHHEEHEIYegion o {he i dentification of further homol ogs or
orthol ogs. "Ligands" binding specifically to said polypeptides are known in
the art. Such ligands 20 inc)ude proteins or polypeptides, for exanple

i nt racel | Thespedraasniympn be Hegdsor apptisdsaneBods fapthe dharapy of aykindobhodi es, and
Il ol \ ifi.cal Ly, bindi i j ifj dar d

sereeni ng ol eiive REEL SR g kallep Spbl B0UR (A0 PEE LB wilth Bindik 200!

t wo- hybr i @hmastieensnisrudutaid fumctiyn divirgnedlalivisiph playA s peiticaatlly Yotthadi ng

| i gand does nohﬁree toav\fxert anot ?er function such as, inhibiting or

aci t vhti née&améo 3@&31031 UNg CHATEHOIPLCANEEr; RYABIaR CRICET PRDILAs CBIeSE  ed
enbodi nent, the ligand is an anti body binding specifically at |east one
pol ypeptide conprising a sequence as defined above. 30 "Specific binding"

according to the present invention neans that the pol ypeptide to be
The medicaments may also be used or applied in methods for the therapy of any kind of

disease associated with abnormal or deficient spindle formation or microtubule function
during cell division, particularly diseases characterized by increased apoptosis,
20  developmental disorders or abnormalities (particularly growth retardation) and slowed

wound healing.

The following considerations for medicaments and their administration apply also to the
medicaments of the invention as to the above disclosed uses.

25

The medicament preferably comprises additionally a suitable pharmaceutically acceptable
carrier, preferably virus-particles or virus-derived particles that may harbour the viral
vectors, transfection solntions comprising liposomes, particularly cationic liposomes,
calcinm phosphate etc. Preferably a carrier is used, which is capable of increasing the
30 efficacy of the expression vector or virus particles containing the expression vector to enter

the mammalian target cells. The medicament may additionally comprise other carmier



identified (the target pol ypeptide) is bound with higher affinity than any
ot her pol ypeptides present in the sanple. Preferred is at |least 3 tines
hi gher affinity, nore preferred at least 10 tinmes higher affinity, and nost

preferred O tinmes hi gher affinity. Non-speci fi 359
PCTI EPZOOﬁ%f{B@@?&g 6 binding ("cross-reactivity") may bgcmg&gﬁ‘}gg}pf t he

target pol ypeptide can be identified uneqU|vocaIIy e.g. by its size on a
Western blot. Preferably the speC|f|caIIy bi ndi ng |i gands can be | abel ed,
e.g. with fluorescent |abels, 5 enzynes, nolecular tags (e.g. GST, nyc-tag
or the like), radioactive |sotog¥:t or with | abel ed substances

| abel ed s&86 5 prefareiddi sarchrctavrl ftsragersin @mlde@mémbephsisw&w%ﬂ%é@he

| ant nani aegoppy Ol Byt R @%%P%%%Siéf%”@?%&t%ﬂf@a‘%g #hhot on

em ssion conputed tonography) commonly used isotopes include "C, "F, "O,
"N, 86y, "Y, and 10 16Co. { |In another aspect,_ the present invention
rel ates tdhg mpdigHaE cmaYaﬁlsecﬂQtD@m rﬁhearﬁm%lpawbﬁmﬁm Ept exampleBE WEe as

defi ne %Bﬂ 0 S |

pol ypept| ge asa%)gﬂ%g a h(fiﬂeeolﬁtr?ﬂivF %{85 I aggiggi %ﬂbg]?magﬁf% ,5‘?%?3}1 ive
di sease ORMNA ﬁﬁl@u&eaﬂé’oaswmx’:hammﬁlemthé] chianthdabiRNAenicQédm i@NDNA

m crot ubul e function du | ng SI on. nostic kits corrpri se
suitabl e FERIEETRRY VIR 1B08 lE‘?fgCtBC} OTaft‘h dnlﬁ‘éﬁeél%t@ Franfh bove
identified genes or gene products, |abelled or unlabelled, and/or
specifically binding 20 ligands (e.g. antibodies) thereto and auxiliary
[eagent o IuRRRLARL B AT Wobl S das, FHEASRRCINES bk darhase
assays as vve as so 22% Assa or re

i nmobib i zégto Qrdealrﬁﬂmblahtv)tro ohie viveaFooiictapeltid spphiestionssthe mndiaad&ni mggahes (
directed war d her nol ecul es indicative of the disease to be diagnosed.
25 I anofhBFRage uhopn R RAREIAT 2B IR RE S8101n. e BImeR tAUEh at ed

nucl ei ¢ aguseaBleckl !uﬁﬂ&é oftheHE! T LA B RLAOS AEURREEN S A9 stigkiiged above

or of an ich is directed against east one po pepti de
conpri si ngvay, mqnm@cnﬂa tysinjtefivm ot caddonasal, tavtad appliceton.nighe medeamdnd mayhe

|dent|f|cat|on char.acter, zati o rusthat |nh|bt ctivate
spi ndl e algﬂ? oa:amr‘f]iﬂé &uﬁ:@f \):ﬁg?sﬁﬁn 30 In

anot heg aaﬁﬁ&m L BEex VRO bi efboi@8d’Sn d:hq*hes&dsﬁamnpﬁ@y alie beRQeyBEPt i de
or protein wth a sequence as defined above in_ a screening. assay for

i nteract i myrayenepsly mhe farmnefsotutions &g infzsipes or injections. Other suitable
administration forms may be direct administrations on the skin in the form of creams,

ointrments, sprays and other transdermal therapeutic substances or in the form of inhalative

substances, such as nose sprays, aerosoles or in the form of microcapsules or implantates.

20
The optimal administration form and/or administration dosis for a medicament either {
comprising double-stranded RNA molecules with the above sequences or comprising
nucleic acid vectors capable to express such double-stranded RNA molecules depend on
the type and the progression of the disease to be treated.
25

Preferably, the activator or inhibitor is administered in pharmaceutically effective amount.
As used herein, a “pharmaceutically effective amount” of an activaior or inhibitor 1s an
amount effective to achieve the desired physiological result, either in cells treated in vitro
or in a subject treated in vivo. Specifically, a pharmaceutically effective amount is an
30  amount sufficient to positively influence, for some period of time, one or more clinically

defined pathological effects associated with proliferative diseases or diseases associated



WO 2005/ 026359 PCTI EP20041010307 -37 spindle formation or m crotubul e
function during cell division. Such interacting nolecules nay also be used
as |igands for diagnosis as descri bed above. "Screening assay" according to
t he pr esell, zio&‘/c?%sjs’on relates to assays which allowto PQE.‘T}EQ’?&]H}OE%OT
subst ances, particularly potential drugs, that inhibit or acfivate spindle
formation or mcrotubule function duripg cell division, by screening

i braries of substances. "Screening assay" according to the present
invention also relates to assays to screen |libraries for substances capable
of binding to the nuclejc acids, ?ol eptides, peptides or antibodies

defi ned aWeN abnoswiat dsfisieny eyrnpgaiawe Yrﬁégcf%ﬁp@éﬂa ition s migeotahwe fugebrecul es,

10 pepti . Y, i..d i { he. | t . sgays for
dent 1 PR aeRld: 38 dhaRkbadhg b Cile LG LA kS BrRRihe ANBRLS, 1oy
i nhi bit ospeafitiacavaospi titétof eeloetd, omdde alsocdependrnt en famaicoof tetdroandel |
division or .that hind to sajd nucleic gcids, polypeptjdes, peptides or

ant | bodi <SnHRPIERS i gﬂrﬂ%ﬁﬁﬁeiﬁér‘ﬂ% B ﬂﬂ?e?%’?ég’_ C?fdj:‘%é’fsé%sﬁi_ 2R for
drugs.s SughnfQatolRY ilibicdrdem bd hpsh _e@b%@s,tﬁaﬂoﬁ%cﬁragagé,%gﬁﬂ €&, of
unspeci fied conpounds as well as libraries of ‘drags whic re arready known
f or treatandrgenesl bedlibrof dicspdisnisas Wil asgipst rdsponge curey end tedcityptitoittaiakd

si de-ef fects and t.herapeuti call,y appli cable, doses are..kn .+ 20 Suj tabl e

o tos 1 nonme ReUORIRR TR SRk MRy BORG TR AioiRd ndaan 381 § des
or nucl einkib@6t &Std BeRbhthdted wathOMRis iPUEH, | dHeCwBSTd 16 HERES 2 WRYieS bihpre-
inhibit or activate the nolecule they are bound to. Exanples for

i nt er act i Hipicalibs varacgdiay & prepisi MtampRIT dike uptikgshaltlife doss, ﬁ@?dgigqgf@na’bg

identjfied.above, antis S| | Y y o Sy s | bodi es
and nol ec%‘a[t%’méaﬁﬁlnﬁ;% @%%lg %@@Wc%@%@ %@grﬁgﬁd%@ﬂ %g%%t i Eg‘%&lrrg’g be 25
used accomdibitgr)tie vesllywakipahé apititt bethpseeseiéd Imihendri. Phsfetabbl, tith agivaise otor t he

manuf acture._of _nedi caments and net hods_of treatnment  of oliferative
di seases. PbUPE 1% REFRFALIR A c%%ewamﬁt%fr@éttprﬁ&“/gmsw% czﬁo és nhampapElcesy and

used as | i gandgiohOmoft RBRARBIP1 Pl Fofli sease associated with spindle
formati oné or g‘lﬁlg%’ot Sgéu?efe %ﬁﬂnf:t(?gn@dﬁri ng cell division. 30 Suitable

screeni ng assays are known in the art. For exanple, in a preferred

enbodj nent_of, .. the inventian the screening nethod for the igdentification and
char at er é‘ibrﬂ?f} ro?‘:hé’ﬁtor’ioﬁﬁf'{ﬁa%?r_%ﬂ}gtgﬁma%ﬁe%%&ﬂé’?‘_‘m%ﬁ%%@ogﬁﬁtS hibits or
acti vat espeRbMdt, &k Ar ABlebBs 26 mdB&IR M fehdn téﬂibg 1388 atBloldiedioy i Si on
conprises the follow a&l%{ eg_s:_ WO 20051026359 | EP20041010307 -38- a)

t r ansf or neidlenadds, ané ampsPa e e ghirofdessilkaned 904, predspbladesson
vector than 2000 Da, more preferably less than 2000 Da, most preferably less than 500 Da. Such

small molecules may be identified in high throughput procedures/screening assays starting
"20  from libraries. Such methods are known in the art. Suitable small molecules can also be
designed or further modified by methods known as combinaiorial chemistry.

The genes/proteins that are provided by the current application and that possess one of the
sequences as defined in (a) to (f), can be used in a high-throughput or other screen for new
25  apents that inhibit or activate spindle formation or microtubule function during cell
divigion. Particularly inhibitors of spindle formation or microtubule function during cell
division identified by such 2 screen may be used as medicaments for the therapy of
proliferative diseases, particularly for the therapy of a disease in which spindle formation |
or microtubule. function during cell division play a role.
30
In another aspect, the present invention relates to the use of an isolated nucleic acid
molecule comprising a sequence as defined above or the use of a ligand binding

specifically at least one polypeptide comprising a sequence as defined above for the in



as defined above into a host cell or host organism b) cultivation of the
host cell or host organismobtained in step a) under 5 conditions that

al l ow the overexpression of the pol ypepti de or RNA encoded by or
corresponqy@9gdsRa¢8¢ nucleic acid of step (a) either in LReEBLRI/NGE OF N

t he absence o? at | east one candidate for an inhibitor- or
activator-nolecule, and c) analysis of _.the spindle formation or m crotubul e
function during cell division to in thé*cul tivated cell or or gani sm and
thereby identification of an inhibitor or activator of spindle formation or
m crot ubul e function guri ng cell division. The term "expression vector" as
used her eiviitai8iegnoft obal grohfraive digeapaNaT @r diseaspiassasiainde withapromaelompindle ut
also to v - g j .qﬁ%!li i des or proteins. 15 The
transfer g%%ﬁ?éﬁ%@%éﬁ#@%@gc d(J):'r n g%ﬁggﬁ%%t cell or host organi sm hereby
may be perfornmed by all known transformation or transfection techniques,

i ncluding, but .not, lim.ted to cal cium phos te transfornption,

| i pof ect | Iha PHRETFSS ‘?ﬁ?‘%‘i&@%‘ﬂ SISTE af%ﬁ%?f%&ﬁ%%% 9iged #povey; t abl e
cells gr organisns that allow detection of inpaired cell 20 division,
preferably of inpaired spindle formati on or m crotubule function during cell
di vi si on. Im\apethes prefemetiyenprodimentcdiagnnsts mstagemtiosdisgasesGissediggdmith atinagealj t s
transl ucent ~body _al |l ows an.easy detection.of failures. duli cell diyjsion,
el udi ng SEpNAt @ RerEboRaTSY AIBNIE BORISH G RIeTERF mriee st bl on.
Ver t ebr at @ig&bh,Sas fHepf £E aekatibeaavak e aDisehRE Swith rabsirdial’y sfiHie fosthtdh of N
particular human_cell lines are also preferred host cells. The 25 expression
vect or najupetde fastien decnpeell Aatsigninglndedisaasesoinayhicly spindleciomatian oh of
the nycl elic ARkl fﬁﬁéﬁb%”&ﬁug%eﬁ%idiﬁ%sac{%%‘éﬁm 5 E.{ggﬁ{}%?ﬂ gffedLe™s On vectors
possesS expression cassettes conprising a pronoter at alTows an

overexpression of the RNA peptide or polypeptide as defined above. 30

After. the_transfer of the expressjon vector into the host cell/hpst_ organi sm
one part &t atH’FQ{‘? %@q:qsg, IHEOE Ur FEIQRENAVS 850eE GPRETOSR tPhtge BPe%nce

of at |eagienQ86] C3neh AR 56 yHe i@Geas@hi bi tor- or activator-nol ecul e and under

culture conditions that allow the expression, preferably the overexpression
of the RNA, peptide or pol ypeptide as defined above. The WO 2005/ 026359

PCT1 EP2004/ 010307, . - 39. .ot h t .of the t fect ed t | .
Cul t uned dhadSepuin AR e BEiA of GRicionie Frncibn ditne SRl dTaRof s
candi dat e gBhormiai, | deficiehi of ne?ﬁﬁv@ﬁft 4¥hedl ABleSSibh &F e Badréspond@hg @hd@dknous

appropriate incubation tine/culture period the proliferation state and/or
i genes may be lowered. Furthermore, the corresponding endogenous gene may be mutated,

rendering the corresponding protein less active or non-functional.

20  The diagnostic use of the above identified nucleic acid molecules and probes may include,
but is pot limited to the quantitative detection of expression of said target genes in
biological probes (preferably, but not limited to tissue samples, cell extracts, body fluids,

- etc.), particularly by quantitative hybridization to the endogenous nucleic acid molecules
comprising the above-characterized mucleic acid sequences (particularty cDNA, RNA)

25
Expression of the endogenous genes or their corresponding proteins can be analyzed in
vitro in tissue samples, body fiuids, and tissue and cell exiracts. Expression analyis can be
performed by any method known in the art, such as RNA in situ hybridization, PCR
(including quantitative RT-PCR), and various scrologicai or immunological assays which

30 include, bui are not limited to, precipitation, passive agglﬁtinat:ion., enzyme-linked
immunosorbent antibody (ELISA) technique and radioimrmunoassay techniques.



5 cell divisions for host cells or host organisns that had been cultured in
the presence or in the absence of the at |east one candidate for an

i nhibitor or an activator nolecule are detected or preferably quantified.
Thi s detggbh&gm%%ﬂguaptification step is preferably dongcyphy, hﬂﬁwkﬁpse

fl uorescencé or brc m croscopy, particularly in those cases en the host
organismis C. elegans or another nostly translucent organismthat is

avai lable to be io analysed by tinme | apg=e fl uorescence or I NC m croscopy.
The detection /quantification step may also be done by any ot her technique
known to the state of the art that is suitable to analyse the proliferation
state or Thredagnesic & ey |alsgi inckidenthe plegdctivn ifymatatioks ma endégenmi goswsopi ¢

techni ques. 15 I.n an r.ptef haodi.ne he screening nethod for the
i dentifi c%’ﬁca%onél% ¢ %&é’g?é@?g‘éﬁ%&% agjlq SP&%%P%SCH ng nol ecul e t hat

inhibits or activates spindle formation or mcrotubule function during cell
division froma |1 brar,% of test substances conprises the follow ng steps:

20 a) recORBPHAIISC 85 PEDSE Y Pegomiisaised e uenidabld: Bipthesizams asperding i@

| . . . .
opt  ona | SEEMERGReARECE RSB 1otk Soloes O oq P RCRBHML e )
c) Oﬁ;[) i on&ﬁcjedl ehpldie mgquah?& ed telstted gbﬂamc’ﬁlgl pnmﬂbmm?e}]yabe IldJ:ielntg_ Wfth':a}mg 25
reco I nan resse epl.l de, | LIl ZI e reco I nan
excpr ossediabeRe kaav b obf ehliedi dif we megma St Rt  AOBABPORTE L est
subst ancejgpitk hr FAIOREVE Z8EsRabiMBe Pl ey 359 hr aptinanal hinhenshets Wik &

washi ng steps, 'g) detecting the binding of thé at | east one test substance

to the i mudipattiveetiotope gl ypepistracisd from N4 tompdade tand NOva@ORBAID2B359

PCT/ EP20041010307  -.40 h or.m fu i_onal..as for tnhjbitiqn or
ot 1 ViR T oRESPGR Frariet rabaay S BRORR BSRRE AT ol Mlsdalihad

di vi si on. fob cph@plenlightidsl stdh Sast Hiotifi ecofpioRad) torevapioas Jidithedent e MessLent
identified polypeptide or of jts erl'i vative froma suitable exgqrbgssi on

system i PPrpRAe Uihgrrehegmny 85e be dekeled drmottatndsivith didterest tynes of fabelssfon, or
bacul uvi réﬁﬁ?ﬁéﬁﬂh%ﬁ%«ﬁgﬁb Pibel Etbéﬂks&fcf arfted bidsin FRP aP theGRIQY éaaﬁe%é Deled

i sol ati on and optiona t he subsequent purification of said 10

r econbi napoby ask pamepls @dn Henypepimbdes] a1 4 hytapdzatipni taiffer bolatibe ahd kldtacani ques

that are faml|iar to a person skilled in the art. .
15 appropr}aie perafure unfil annealing occurs. Sut_tj] nucietic acid probes may also be used

for other than diagnostic purposes, e.g. for the identification of further homologs or
orthologs.

“Ligands” binding specifically to said polypeptides are known in the art. Such ligands
20 include proteins or polypeptides, for example intracelluiar binding partners, antibodies,
molecular affinity bodies, and small molecules. Specifically binding ligands can be
identified by standard screening assays known in the art (see also belov;i), for example by
yeast two-hybrid screens and affinity chromatography. A specifically binding ligand does
not need to exert another function such as inhibiting or acitvating the molecule with which

25 it interacts.

In a prefered embodiment, the ligand is an antibody binding specifically at least one
polypeptide comprising a sequence as defined above.

30  “Specific binding” according to the present invention means that the polypeptide to be.
identified (the tacget polypeptide) is bound with higher affinity than any other polypeptides
present in the sample. Preferred is at least 3 times higher affinity, more preferred at least 10
times higher affinity, and most preferred at least 50 times higher affinity. Non-specific



Al ternatively, these screening assays nmay al so include the expression of
derivatives of the above identified polypeptides which conprises the
expression of said pol ypeptides as a 15 fusion protein or as a nDdified
protein wdhdabisssul ar as a protein bearing a "tag"-se EB2004/013S6¢
“tag"-sequences consist of short nucleotide sequences that are ligated in
frame' either to the NN or to the Ctermnal end of the coding region of
said target gene. Conmmonly used tagsjgd | abel recombi nantly expressed genes
are the pon H stidine-tag which encodes a honopol ypeptide consisting

I o i) S e e e i) and
GFP. ﬁ@gﬁvg&n?}e]g%hgghﬁs&?égﬁa@pé de?ﬁi?foitde does not nerely conprise
nuc S

pol ypeptr d el c acl equences of SEQID No. 1 to 59, their
naturally occuri ng honol ogs, preferably orthologs, nore preferably human

Brt)[tg: ﬁ?%ﬁﬁ%ﬁ;{ %so dﬁi i/!at|v$lP If t ese bggﬂ%@%ﬁg dg"séﬁhl' artiﬁglé%r,l i(‘jggion

par t isculeabied hasieciiabel bqé byzeEm @wngmrlﬁb%t@grﬁweowp% of Bhance a
H s-tag or GSt-tag), rraybe pur|f| ed by standard affinity chromgtography

pr ot ocollabelgdn swmcem ag. Mabeles aepondary rmtibedigphfor ddRh {mapmatied resonance

ommer o BPEeh b R R befafh o Sl B il e

purifi eda:hhaﬂiﬁisaFoﬁ RETapesiabi leﬁnststonqu@mpag)r @IDSWE@'i?I(ﬁ}ﬂgIHI phofjiSemission
Alternativel%/ to the use of 'Iabel-specific’ t%iaggyrbofication may
al so i nFeTpE e@ﬁ@%@b@ﬁ%@@&%@%ﬂ”@%@lﬁam F 49» of > antiaB8di es
agaigst 1 d pol ypepti des. Screening assays that i nvoI ve a purification

step of the reconbinantly expressed target genes as described above (step )
are preferred enbodi ments of this aspect of the invention. 5 In an -

ti ds tested f t be I.ahel | d b
Pcor potA@nSHiEh FHegt i 108 IRLOEOREaGr 1D JiBERERG R GoRH Y DR RASIE or
f1 uor esg@BRfeic £AIBRIEHT aﬁﬂéﬁidaaébb\f@hﬂd/@!a%@%d @i dsMibea tgﬁﬁstr SCRRDI nant ly

expressed pol ypeptide nmay be |abelled. 10 “I'n step d) the réconbinantly

expr ess ewe p@l}yopletpiei @Eedtifgleii raboks fardbelin tﬁltfa degriogis pif@sl@OhfW‘tei dsase by a(but

not ,Lim seis
therébyd%s(r%g% e%g%crqy est @#}mﬁﬁe ge raﬁfgﬁygﬁ%}oeva g%”ﬂ'g%%hﬁn step
e) a caudgisiaie chem cal corrpound that m ght be a potenti aI i nteraction

partner of 15 the said reconbi nant pol ypeptide or a conplex variety thereof
(particularly a drug library) is brought into contact with the i mmbilized

pol ypeptigenostic kits may comprise suitable isolated nucleic acid or amino acid sequences of the
above identified genes or gene products, labelled or unlabelled, and/or specifically binding
20 ligands (e.g. antibodies} thereto and auxiliary reagents as appropriate and known in the art.

The assays may be liquid phase assays as well as solid phase assays (i.e. with one or more
reagents immobilized on a support). The diagnostic kits may also include ligands directed

towards other molecules indicative of the disease to be diagnosed.

25  In another aspect, the invention relates to the use of an isolated nucleic acid molecule or a
nucleic acid eﬁcpression vectors as defined above or of an antibody which is directed
against at least one polypeptide comprising a seguence as defined above, in a screening
assay for the identification and characterization of drugs that inhibit or activate spindie
formation or microtubule function during cell division.

30
In another aspect, the invention relates to the use of a peptide, polypeptide or protein with a
sequence as defined above in a screening assay for interacting drugs, that inhibit or activate



In an - optional - step f) one or several washing steps maybe perforned As a
result just conpounds that strongly interact with the i mobilized

pol ypeptide remain bound to the 20 solid (inmobilized) phase. In step Q)

t he interggi@hoRgioeen the pol ypeptide and the specifig, &ﬂﬁﬂ&ﬁ
detected, in particular by nonitoring the anmount of |abel remalning
associated with the solid phase over background | evels. 25 Such interacting
nol ecul es may be used wi t hout functi onat’ tharacterization for di agnostic

pur poses as descri bed above. WD 2005/ 026359 PCTI EP20041 010307 -42 In step
h) the interacting nolecule is further analyzed for inhibition or activation
of spi ndl epindlsfamrdtion osmistoseiaie Surkor diretd H dvisiong Seeh intetpetingiroviecerc h

anal ysis qr._f L ) -ﬁgﬂz ording to any assay system
known in ﬁﬁgaggﬁpllQﬁ%{@%%ﬁ%ﬁ§§§%§gﬁﬁg§a%ﬁé u é%gﬁe cultivation of a host
cell or host organismin the presence (test condition) or 5 absence
-(control condition) of the interacting nolecule and conparison of spindle

for mati on "SFTSETREGSEATL| CPIghRE O MegPrerehy BWHoR TRt s asehs: whigh tallgigto

control c j: Qﬁr?tan 211, L i : od for
t he prj';epa?{atljtg {l:%}n 0 aéééhgé}%@gﬂﬁ%%ﬁﬁﬁcdgh c’)s:dﬁ t ﬁgﬁb%kh%griclﬁkggﬁﬁlfgﬁi %llf.a%trl&or
act i vat or oofmspitnlile fuocmat iduningr cali didsiohuby faeatingnlibridesdof | suhstardes.
division | s identified accaording. to any af the sgreeni ng nethods, descri bed
above, oy HSHESHDL AT HEUOEe Mot A VM CARRS S oBRaknseem | cal
conposi t i gPrariellifbraRbgaiet Ragshié o syidieni RE nsdlel Ay, Bblypbptiies, Asdptiday OF

nol ecul es are known in the art 15 For exanple, peptides or polypeptides can
be synt heshtimgiasydafiaed sbpyearituiteRisridsaiesimpgelor caimmpleamniede sraall imodasiles, can
be obtain [ Jines or immunized animals. Small nol ecul es
can bggsyﬁg%%dglg’ggé}g%’é ﬁé%egg'?ﬁé@%dl%shy known organi ¢ synthesis nethods.
Adequat e anmounts relate to pharmaceutically effective anmounts. 20 Simlarly,
the inhibitor or activator may be provi ded by any of the screeni ng_ nethods

descr i bed The&pentprraasesiniassays Hridentdicahen pateles ©ASsBE oA IcHmzauRey of
Doscripti - - . . . .

o | apsslincte el WSILRE apmithte spiddiePmilonTh-PRETGRBNS ARATE adifedl °F
progeny f doisiéiO an tiwar bintl  to esaide cnoleich adsIRNAvolxpepiitids) mhptidet ed am#iodss.

ClBFl?'S 2. Particularly, the invention relates to screening assays for drugs. Such drugs may be

identified and characterized from libraries of unspecified compounds as well as libraries of
drugs which are already known for treatment of other diseases. For such known drugs also
potential side-effects and therapeutically applicable doses are known.

20 Suitsble drugs include “interacting drugs”, i.e. drugs that bind to the polypeptides or
nucleic acids identified above. Such interacting drugs may either inhibit or activate the
molecule they are bound to. Examples for interacting substances are peptide nucleic acids
comprising sequences identified above, antisense RNAs, siRNAs, ribozymes, aptamers,
antibodies and molecular affinity bodies (CatchMabs, Netherlands). Such drugs may be

25 used according to any aspect of the present invention, including use for the manufacture of
medicaments and methods of treatment of proliferative diseases. It is known that such
interacting drugs can also be labeled and used as ligands for diagnosis of a disease

associated with spindle formation or microtubule function during cell division.

30 Suitable screening assays are known in the art. For example, in 2 preferred embodiment of
the invention the screening method for the identification and characterization of an
inhibitor or an activator molecule that inhibits or activates spindle formation or

microtubule function during cell division comprises the following steps:



30 Fig. 2 shows an am no acid sequence alignnment of Cl13F10.2 and the
correspondi ng Drosophila and human orthol og. WO 2005/ 026359

PCTYEP2004/ 010307 -43 Fig. 3 shows DI C m croscopy i mages taken from
time-lapsqyd &pQbsksgp of the first round of cell divisiop~iRplensslosearns Fl
progeny from Fd{]a parent treated with dsRNA (RNA ) direct e’g agalﬁnst C25A19.
Fig. 4 shows an am no acid sequence ali %nment of C25AI .9 and the
corresponding 5 human ortholog. Fig. 5 &hows DI C m croscopy i mages taken
fromtinme-lapse recording of the first round of cell division in C el egans
FI progeny from FO a parent treated with dsRNA (RNAi) directed agai nst
F54B3. 3. Fig.6 shows an am no acid sequence alignment of F54B3.3 and its
correspondi ng 0 Qrose ' Qr, E%FQ% ok g 7
shows DI C mi cr & copy | ngggig&tgﬂ%ﬁ@%%mtgi%?{:‘g%?ég%gglor I'ng Sﬁ% ¥é|élrtcgt
round of cell diviasidefingdabGve altegans ckll ophogenganisngm FO a parent treated
with dsRNA (RNAI) djrected against FOSB6,2. Fig. 8 shows.an amnq acid
sequence al i gnrént "@lﬁvﬁB@B@fZ nePst 1€l cen bestereanisy OQ o@pﬁticPaESaHBaeﬁunan
orthol ggs. Fig. 9 shpwsomd & frm:rvpﬁfeocf%ré b@‘fﬁé&pélgfge?ﬁ%%mﬁ@%ﬁ ded
record?ng of the first ?oung of cel dingglﬁgﬁ in C. el égans Fl pro%oer?y from
FO a parent treat edywrichirespRiding(®RE& Juctbic ecit of stegdinsitheCibathd présegre drOnshows

an am no acid sequepnce_ align t of CD4. nd its.cqrrespondin 2

Dr osophi | a and hﬁn&ﬂe g??ﬂ%ﬁg%*giﬂeﬁ&m ¥ ‘ﬁ‘?ﬁgﬁg"rﬁt’dﬂﬁ%&{o&s%oﬁv %&é‘éoge‘fuéﬁfeen

fromtinme-lapse regggding of the first two rounds of cell division in C

el egans Fi progeny fromFQ a parent treated with_ dsRNA (RNAI) djrected

agai nst ZK546. ¥) Fiagalysp of fevspingdle tommabomprmieaimbaleduastiopivsiag csf drwsins. 1,

s cgprespondi ng HygANyidROr (0k ARG, 1bhE s aRPRIAR A0 FRNSSRRTA00S.
ges taken ne-

Fi g. shows DI C m croscopy | ma romtl apse recording of the
first two rounds eabtivatdd ofdpinids formativnor relcagande Rinciow gamne delladibvislona par ent
treated with dsRNA (RNAI) directed agai nst C56C10.3. Fig. 14 shows an am no
aci d sequence alignnent of C56Cl1QO 3 and its corresponding 30 human, nouse,

and Dr osopie! RnAr4381R88n vector” as used herein does not only relate to RNA or siRNA
expressing vectors, but also to vectors expressing peptides, polypeptides or proteins.

15
The transfer of the expression vector info the host cell or host organism hereby may be
performed by all known transformation or transfection technigues, including, but not
limited to calcium phosphate transformation, lipofection, microinjection. Host cell/host
organisms may be all suitable cells or organisms that allow detection of impaired cell

20  division, preferably of impaired spindle formation or microtubule function during cell
division. A particularly preferred host organism is C. elegans, since its transtucent body
allows an easy detection of failures during cell division, including spindie formation or
mic¢rotubule function during cell division. Vertebrate cells, preferably mammalian, more
preferably buman cells, in particular human cell lines are also preferred host cells. The

25  expression vector may be any known vector that is suitable to allow the expression of the
nucleic acid sequence as defined above. Preferred expression vectors possess expression
cassettes comprising a promoter that allows an overexpression of the RNA, peptide or
polypeptide as defined above.

30  After the transfer of the expression vector into the host cell/host organism one part of the
host .cells or host organisms are cultured in the presence of at least one candidate of an
inhibitor- or activator-molecule and under culture conditions that allow the expression,
preferably the overexpression of the RNA, peptide or polypeptide as defined above. The



Fig. 15 shows DI C m croscopy inmages taken fromtine-|lapse recording of the
first two rounds of cell divisionin wld type untreated C. el egans_ WO
20051026359 PCTI EP2004/ 010307 -44 Fig. 16: shows the remaining nRNA | evel s

after RNA t of HeLa cells. RNAI treatnent of I jth

si RNAS Wgé@@@%%ﬁ. nst NP 056972.1, CAD38936, NP06038§EJ[&P§[EE@%@974. 1 and
NP050658. 1, the human orthol ogs of C. _elegans genes ZK546.1, CD4.4,
C25A1.9, C13F10.2 and F54B3. 3 respecti’V%I‘y, 5 results in the specific
reduction to nR NA | evel s bel ow 20% conpared to control treated sanples for
NP 056972. 1, CAD38936 and NP060658. 1, and a reduction _below 50% for NP
060387. 1 odhedl pryb of iegransfeciegngt, cetle prgi cilgd vrp the sane cilture pondéiensi W ieont r ol

treated , A CLE I4i.ve | ctrl., negative
control. ?:?%B#_s%qe C%%?e% g%‘isatq%eagg‘ﬁ#lé%% 8?2%90rtn%6e1§%}1r%nt on cell
proliferation, apoptosis, and mtosis in HelLa cells. For graphical
presentation, the proliferation, apoptosis rate, and M _of _untreated cells
were set EW@O@%%I@EOPHET@ImCWBW UigFe P@H@pﬁe,ﬂ%@ﬁ i sgate pnd/of; ¢ ot i ¢
i ndex;. % £ G o Si T l.ed
cont r 81 ; S Eohs £ APREE R o A R e e a0 BTGP g
exanpl es tht lsbsncabné thdhet prasisent candidetd fanamwithlbitar, orhanesterafor| fanjetilaare he

ot her - SpEIRiedTS TEREHER JERa) bhede gumber S EAONILNER G Proeatetoas

used: They giaplddst SRiordiSdRE QY TIE ABHROFE I FASRMHBNEES 0 SRBEWHES K&t used
for BLAST searches. If the 25 original C el egans protein was

(re-)i derriism ibyC.aclegansorhanother trhostlly Banghicart ofgahiens thah an avglable tohbe

identjfied_ honplo s defin S r.t.hol 0g. e BLAST [ Was.

per f o e d VO P e aresaioR g cEPIC TR JHF aBRaRA R am. an
al t er nat i€y slpabamehebyfay ditenédhnigatinownab the satogbts gemasiscaltatkle té he
per cent age of sequence .identity. Over 100 residues, a sequence jdentity of

30% def i ri@alvae Rbpraregsintiogetide o ther exient; ok call Abbnsiona peperablyc i piiade @f
mul tiple %%gﬁ%ﬁgg@nt is perfornmed using appropriate software (for

exanpl e, a nei ghbour joining phylogenetic tree is generated.
Any person skilled in the art can identify the human ortholog froma WO

200511%2631?1931% érEIF::rze gt:Ar'e ]égn %&ment, the screening method for the identification and
characterization of an interacting molecule that inhibits or activates spindle formation or
microtubule function during cell division from a library of test substances comprises the

following steps:

20 a) recombinantly expressing a polypeptide encoded by a nucleic acid molecule

sequence as defined above in a host cell,
b)  isolating and optionally purifying the recombinantly expressed polypeptide of
step (a),

¢)  optionally labelling of the test substances and/or labelling of the
25 recombinantly expressed polypeptide,

d)  immobilizing the recombinantly expressed polypeptide to a solid phase,
e)  contacting of at least one test substance with the immobilized polypeptide,

I}  optionally one or more washing steps,
g) detecting the binding of the at least one test substance to the immobilized
30 polypeptid at the solid phase, and



-45 phyl ogenetic tree. Essentially, the human sequence that is separated on
the tree by a single speciation event or nost closely related on the tree
is likely to be an ortholog. 5 EXAMPLE 2: Generation of dsRNA nol eeutes for
RNAI  expenyg8gspadiss St ol i gonucl eotide primer pair sequppggeiGlofosse! ect ed
to anplify portions of the gene of interest's coding region using standard
PCR techni ques. Priner pairs were chosen to 10 yield PCR products
containing at | east 500 bases of codi ng'dsoe‘quence, or a maxi mum of coding
bases for genes smaller than 500 bases. In order to permt the subsequent
use of the PCR product as a tenplate for in vitro RNA transcr

V, ) iption .
reactions fromBot Peoipmninga Bagional pesastior JRlNifer 95 é@@ﬁ@@éﬁ?@é@lﬁ@ﬁ%@m
" TAATACGACTCACTATA m%&b@gﬂ&g&?d%%@% f forward priners, and the

T3 pol ynerase pronoter seqguence \CTAAAGG' was added to the 5'
end of reverse prinmers. The synthesis of oligonucleotide prinmers was

conpl eted by a comercial supplier (Sigma- Genosys, | 3K or M\G Bi ot ech,

Germany). PCR reactions were perfornmed in a volunme of 50 I, with Taq
pol ymer.as i LB I P : it - (N2
strai n)5 ggsr;[gﬁnh)(r:lﬂ %gl\ll%\gst%{én}r)%gt e. él'lﬁgm%%ﬂ%é%%%%ﬁ&m%ﬁgp%wﬂ%r%??%t at ed,

washed w tderiv@iweEr@r aandahie supmesmciesysiom, I partichigiErom . ogll-fde trinslatien,PCR
reactionv}{/a?z pi petted intq each. of t\/\gf,resh t.ubes {%’ﬁ 51 transcription
react i ons RRCTEHA TR KNG UNBHS RS SRS angest &8 13 and 17

transcription reactions were perforned according to the manufacturer's
instructions (Anbion, Megascript kit), each diluted to 50 i with RNase-free
wat er and then conbi ned. 25 The nixed RNA was purified_using RNeasy kits
accor di ng $tep bheomasises et eionsand; apsiopa)bt the pebseqyeagprrjficating o8btited i nto a

total gf Bl ARl i U8 bio W LB 6X |
inj ectI:?]on]r%%F‘Jr'ber ﬁﬁs%ﬂé%ﬂ%%%%dg?% %ﬁ%f“ﬁ%&é@%ﬁ"um citrate, ‘S‘%ﬁ , 4% PEG
6000) . Thefaitr was panmesktiBed ythbeat i ng at 68C for 10 min, and at 37C for 30
m n. Concentration of the final dsRNAs were neasured to be in the range of
0.1-0.3 30 g/l. The products of the PCR reaction, of the T3 and T7
transcription reactions, as well as the dsRNA'species were run on 1%

agar ose gedSerh i ,ﬁi&@@b&@ﬂﬁﬁ@&sﬁyﬁh@ Yis& BRAde %e@ﬁ&%ﬁ%ﬁﬁ@ﬁ%ﬁvw of the

PCTI EP200- 1/010307  -46 pur poses.  Success of doublé strandi ng was assessed
by scor i ngbei fdentifedgpatypepbides whichicoteprisessheetpressioniofghid polypeptides ®HA, when
L oSO R lER B HGh B9 o9 ks Ok, i pABL S ¥ ot BERND 0L -RAGRRLP ©

These “tag"-sequences consist of short nucleotide sequences that are ligated 'in frame'
either to the N- or to the C-terminal end of the coding region of said target gene.
Commonly used tags to label recombinantly expressed genes are the poly-Histidine-tag
which encodes a homopolypeptide consisting merely of histidines, particularly six or more
20  histidines, GST (glutathion S-iransferase), c-myc, FLAG®, MBP (maltose binding protein),
and GFP. In this context the term "polypeptide" does not merely comprise polypeptides
with the nucleic acid sequences of SEQ ID No. 1 1o 59, their naturally occuring homologs,
preferably orthologs, more preferably human orthologs, but also derivatives of these
polypeptides, in particular fusion proteins or polypeptides comprising a tag-sequence.

25

These polypeptides, particulasly those labelled by an appropriate tag-sequence (for
instance a His-tag or GST-tag), may be purified by standard affinity chromatography
protocols, in particular by using chromatography resins linked to anti-His-tag-antibodies or
to anti-GST-antibodies which are both commercially available. Alternatively, His-tagged
30  molecnles may be purified by metal chelate affinity chromatography using Ni-ions.
- Alternatively to the use of label-specific' antibodies the purification may also involve the



5 dsRNAs were injected bilaterally into the syncytial portion of both gonads
of wild-type (N2 strain) young adult hermaphrodites, and the ani mals

i ncubated at 20C for 24 hrs. Enbryos were then dissected out fromthe

i njected i d analyzed by tine-lapse differenti i I ce
contrast‘@ﬁ&@%&%@%ﬁscopy for potential defects in cell g#@???@#%ﬁgﬁﬁ
processes, capturing | image every 5 seconds, as previously described
(GBnczy et at., { Dissection of cel | ~&ivision processes in the one cel
stage Caenorhabditis el egans enbryo by nutational analysis. J Cell Biol 144,
927-946 (1999)). For each experinment, enbryos fromat |east 3 _different

i nj ect ed Upe Phenthefies AEIRE gail ROPPBRLGRINPEECIIRG BHSHBRINYOlue e prrifigation | i zat i on
until th j b 0] re 15
Fecor ded TE HEFb e EAR qERRLU R B B b B oy kRS 3P R PR T
respect i \eaibpdirhdntisof thisedsplichof tthe taneativat i on for at least 5 injected worns in
each experinent. In sone cases, enbryos exhibited acute sensitivity to
osnoti c changes, as evidenced by their loss of structural integrity during
the dissection of the injected animals. In order to 20 overcone this
limtatiqRapl %@ﬁaﬁd sRP Ik SoMBhenddQtstél £ aftaion by balelizd Bpaest heti zed
for 10 mn in medi umcontaining 0.1 %¢tricaine and 0.01%tétramnm sole, and
nmount ed iintaperatiomotmdisgeiivsdsotpres or by obrsbey withHemiTesesmb ey Bgeawsits in utero

(Kirby et_al. Bi. ol ...142,...203-2 5%1990 ... The resol ution achi eved by
Vi ewi ng tCHFBé’SBﬂ‘PSff\‘ﬁ%“"B%ﬁ‘y’E’%f ?dd&%%%aﬁﬁc#soe %Eﬁw}%’w&{lﬁ%ﬁﬁ%ﬁﬁ PB@I@%@& Vi ng

di ssect edngfhy Mbdlledand only limted phenotypic analysis was 25 conducted in
these cases. Three injected animals were also transferred to a fresh plate

24 hrs after injection of dsRNA, and left at 20C. Two days |ater, the plate
was checked with a stereom croscope (20-40x total magnification) for the

presepce @bl d) Al ¥aGnlihanth ddresded libie Rimfilizeads ¥GbRRPRALS! st age.
Two glgys Ig tegr )_'Itt%at, téue p aétxgrwas ﬁ%%%ct% agai n egsgt %e’ p esg’nce of 30
F1 adul t yartasitasgl (pubeotiineiad) wveshabinatogohphporsph Ghe gyurding tt e gilidphaeds of F2
pr ogeny. 005026359 RPCI/ EP20041010307 .-47 MPLE 4: Characterization
of the C.tyl\gle Bref @ﬁ%%ﬁcfé e&cﬂmg%gfﬂjé@egﬁ%‘%nd used to specifically
silence the expression of the C. elegans gene s by RNAI, thereby testing

its functional involvenent in the first round of enbryonic cell division in

t hi s netazoan species. The dsRNA was_synthesized in vitro from PCR-
anpl i fi ednwtapd) eypediden sherelcaarmosphiint Bigt be peoengaigteracgonpartms o PCP, t he

IM.O![ |h01‘§4 ngnLP E&H?ém%ﬁmy\ﬁﬁ%ﬁge ot ; MW&W% M&%TTT"

is brought into contact with the immobilized polypeptide.

Inan - optional - step f) one or several washing steps may be performed. As a resuit just
compounds that strongly interact with the immobilized polypeptide remain bound to the
20 solid (imunobilized) phase.

In step g) the interaction between the polypeptide and the specific compound is detected, in
particular by monitoring the amount of label remaining associated with the solid phase

over background levels.
25

Such interacting molecules may be used without functional characterization for diagnostic
purposes as described above.



i 0 "AATTAACCCTCACTAAAGGTTTCATTCGICTTCCTCGCT" as forward and reverse

primers, respectively. The dsRNA was purified, and injected into adult

her maphrodite worns. The phenotypic consequences of the RNAI treatnent were
docunent e | ater in the F1 progeny of injecte

time-| apsg’%ﬁp?g#eﬁgtl al interference contrast (DIC) m g’?%opy b@nd;’r yo
recordings started -20 mnutes after 'fertilization, is while the fenale
pronucleus is conpleting its neiotic dT@Slons until the 2 cell stage, --15
to 20 mnutes later. Control worns were either not injected, or injected
wffi irrel evant dsRNA Irrel evant = dsRNA was made_of the sane nucl eoti de

conposi t i &nstarh) the mtgsetingmelegnicds fagher ghalyaegdor Wb@llwqf@é%"%n@ ispindlndom
order. | nf&rﬂﬁndﬁ ﬁ&ﬁ@x’éuﬁ%ﬁ&%ﬂﬁ%ﬁ%%%&i a5 0% Stula o eX%@%ﬁ%’gﬂﬁj of the

first two Toun ryonic ce vision Were oun
limted varbegsrforingd aacording s mdasbg/y @Isfén:rﬂ:mmnmhy mAAImmbd)emaﬁmayhat wer e

exam ned and scored.. for th lity of phe C VI ations are |isted
and i | |-usicHdedhs FlRvgipmet ; ﬁ %gﬁés%ﬁ? %69"?5 SSHhEoBIOWOFy of t he
enmbryos | Sa‘tbd&hﬁo@ﬂﬂol%hﬁﬁl% %@&t&@@m@%&%&ﬂ@ afd éoﬁ%anﬁ@ ffapicl eus at

t he cortex y after entry into the e his 1S acconp n|ed by a 25

cl ear, coﬁm;ha’nameMﬁoWboIefymﬂon@mangbddetmmgmdwmwrmnabl poditiops. of t he
cyt opI asmalong the enbryo's l|ongitudinal axis towards the male pronucl eus,
and a concom tant series of corti cal waves or ruffles progressing towards

the anterior of the e Shor there r the mal e and fenal e

pronucl ei I gnedh %@Wﬁ%ﬁﬁ?@&?‘?%‘rrﬁ S §rag %igorrfeeaiepmgoq ﬂP harmacentical ng
if] bitbco f O oft o 0

within th EB 84 QherBA 4n Bhivihe Iezmawe f §ih@8TmNioR of BREHAIuRuARShn

rotation. o o0 the pronucl ear pair and associ ated centrosones to set up the
fixtulle nﬂumg cels pimeibe ialidergified rascendingy v enjf ofight wdicerihg amstBodsafieseribed k

synchrono S bre f t he nucl ear. env es he. cl ear | a
mtotic s ch te® }Pg] ?degﬂ%ﬁ amBHTlltst ﬁjé‘ﬁ ?@%W?]@é g ohggiﬁ%gmc%g‘fe WO
2005! 02635&;;115’&5]'&@320041010307 -48 novenents are acconpani ed by a slight

posterior displacenent of the posterior spindle pole, while the anterior
spindl e pole remains approximately stationary. This then results in an

asymet 1 i g pA%l feBidd9%, 9%51 acenes%%d‘&'rhﬁ:t Pk Q&ﬁz{?ﬁr&?ﬁ% Sudl'geUelORNASGe Afiher eby

yi el ding ~an asy I’m‘EtI‘IC urrow an generatlng
unequad | yFst @adqﬁe,@pghéseor pbejplepmdm cﬁﬂbbls@ﬂtbpﬁisbd?bjf egcombinaht agiresximheseand

| arger anteri astonere. il B nucI then m gr.at.es. d| ectly
to the ceiﬂltg%F"ls’)‘b"l‘e‘)A eééfﬂFgeP t@:qggﬁ E‘V QOIW qgﬂ‘“@}?“é‘f her
towards theaﬂqealeéﬂéycaafnekpe&leﬁﬁdlac 18 aﬂgﬁﬁwﬁb@nﬁ eeﬁyﬂeeﬂ;._dgo

rotation while re-mgrating to the anterior P1 cortex with one of its
duplicated centrosomes |eading. Ties insures that the Pl blastonere then

di vi des al %e(%mt;ehe SR YDt 1 glagm%éjc% c.'ﬁjy effective amounts.
20

Similarly, the inhibitor or activator may be provided by any of the screening methods
described above and formulated into a pharmaceutical composition.

25  Brief Description of the Drawings

Fig.1 shows DIC microscopy images ﬁkm from time-lapse recording of the first round
of cell division in C. elegans F1 progeny from FO an parent treated with dsRNA
(RNAI) directed against C13F10.2.
30 Fig.2 shows an amino acid sequence alignment of C13F10.2 and the comesponding
Drosophila and human ortholog.



10 axis, perpendicular to that of the AB bl astonere. These two divi sions
occur asynchronously, with Pl lagging 2-3 mnutes behind AB. In the F1
enbryos of worns injected with dsRNA, the follow ng highly reproducibl e

phenot ypegoaues@bser ved (Fig. 1). The mtotic spindle (ipadirpaserdidsys arrow
heads) drifts and 15 bends during el ongati on, suggesting weakened

m crotubul e-cortex interactions. The phenotype is enbryonic lethal. Al
observed phenotypes indicate a requirenent for Cl3FI O 2 gene function in
spindle formation or mcrotubule function during cell division. Since this

function ss I, -%hEF ene
and any hgfﬁ) oggﬁgﬁgﬁl e}%fc\;;é%o@gsﬁ?gégr eo q%é%%%gn?&g%%%@%gf%%&dguse
in the devel opnehtelblivasion teCr alegensdii plogempruti B a pjanatt uehattd with dsRNA
anti-proliferatiyv ents. Anal of t he C13F10.2 gene sequence reveal s
clear orthol og@Rﬁ‘ﬁﬁﬁiW @ﬁﬁyﬁpﬂmesm on No. NP_076974) and Drosophila
( GenBank gessiRR Epanﬁﬁtf‘!a% 1 + 3¢ dungt r em
unti | nowF@ICn ng parti cul ar 2 é%qeuyg? een no m?‘ﬁt??ln%t%?lgﬁﬁ @E&%&rﬁ%ﬁ"

or t hol ®gs to s phmdbreofttoriomt i on or  microtubule function during cell

di vi si on ed .on extrenel y hi equence .conservatio t .the protein
level 1 Filan et s ey eSS E e e Srery due te i srliche

wi th equi val ent of BICEVRIbd B @pbngm rfl%ﬂag aoﬂoﬁrthfﬁaPédﬂQfé'a%dfﬁﬂ?HéMAdU“ ng
cell division in humans and Droso EXAMPLE '5: Characterization of

the C ei egans g@HEAQTHAGed 2pOnStGHS ;36359 PCTI EP2004/010307 -49 dsRNA was

gonc. by oS, Thabon) Fler S la SRt AR FEM SRRt Shestorfu une

of errboyom c cemosom@mmadﬂmmﬁ@mmmbgs The dsRNA was
synt hesi zed in vitro fromPCR anplified wld type genom c DNA fragnents of
the C25AL. Feg. denghovsdy CP@F@O@W@YW&?&W@O%WP%@O% Qfthe first Tound

© AATTAACCCTCACTAACCT EACEOCRCT CETAT

" AATTAACCCTCACT TR eedY, i 7O 2 parent wepted with d N er s,
respectively. TRNASKMAciedwgpust FO88d,2. and i nj ected i nt o adul t hermaphrodite
wor ns. The, phenat ypi ¢ consequences of the nt vvere 10 docunent ed
24 hours Sﬁgr P hen ﬁ@lﬁ?%éﬂfeiﬂ‘w?%' %‘FE‘?}“VR#E@% Wy r@”eﬁﬁg‘émg

di ffenential inpesdBilLReEMERM srlifllodsDl C) m croscopy. Errbr yo recordings
started -20 mnutes after ferilization, while the femal e pronucleus is

conpl et i n§ig. Os v P diizosdopmsmages taken from time-lapse recording of the first round
of cell division in C. elegans F1 progeny from F0 a parent treated with dsRNA

(RNAJ) directed against CD4.4,
Fig. 10 shows an amino acid sequence alignment of CD4.4 and its corresponding

20 | Drosophila and human orthologs.

Fig. 11 shows DIC microscopy images taken from time-lapse recording of the first two
rounds of cell division in C. elegans F1 progeny from FQ a parent treated with
dsRNA (RNA1) directed against ZK546.1.

Fig. 12 shows an amino acid sequence alignment of ZK546.1, its corresponding human

25 ortholog and its Drosophila and mouse homologs.

Fig. 13 shows DIC microscopy images taken from time-{apse recording of the first two
rounds of cell division in C. elegans F1 progeny from FO a parent treated with
dsRNA (RNAI) directed against C56C10.3. ‘

Fig. 14 shows an amino acid sequence alignment of C56C10.3 and its comesponding

30 human, mouse, and Drosophila orthologs.
Fig. 15 shows DIC microscopy images taken from time-lapse recording of the first two

rounds of cell division in wild type untreated C. elegans.



until the 2 cell stage, --15 to 20 mnutes later. In the F1 enbryos of worns
injected with dsRNA, the follow ng highly reproducible 15 phenotypes are
observed (Fig. 3). The pronuclei remain slightly posterior, leading to

i nconpl et@(p,fogg}m[,,@ar centration (Fig. 3A, B). The m totpErpRiotdd83drs-
hardly visible and spindle positioning | acks the rocking phase (Fig. 3CE).

In sone cases, this can result in chronpsone segregation defects (Fig. 3F,
arrow head indicates an additional karyonere in AB blastonere). The
phenotype is enbryonic |ethal. 20 All observed phenotypes indicate a

Fanct | on G618 SESV4 tin FRetaRe RN HF 2B iy B oo tal o el b RN ©

di vi si on t hr oughepimdieba FRRAZelld With SFENARs AREC1BD e IRANP IS69TI] ctem\aapse/es
t hereof represent excellent tools for use in t hé develT@ opnent of a wide

range of ther ap®Ut j068387% heNHJVHP74dt andor NPLQ@Q@@JV@&Q’-@W@ ofbrdpgsi 8T 64 t he

C25A1. 9 gene se nce ssi-on
No. NP 050357) %‘%‘%32245%3 ﬁlﬁ%r(@]ﬂg?g’r g3e?& ﬁﬁ%mﬁ%
particular, t he&*&utt@& heehetifc rehetion td mNAﬂ&leIngéldﬂse J@%r&hﬁgarb@to s{mﬂﬂl e
formati on or mcrotubul e function during cell division, Based on the

extremely hi gh saigd spaples 5oishP VA096h | ab ADR8OPE 8k NF_PEQAHE.1, prd a gpdussion
concl uded t hat gﬁ g‘,g@)ﬂ@ @B tosoh k%G44 bu?‘lg§74q protein with equival ent

function in spin or mat’i on or mcro 30 function during cell
division in hunMNAmﬂMﬁgmgemTﬂ%WMQ&G&ﬁfbl ireBigd EAODIR); IBO6. ctrl.,
Characterization af. the %?ns ne F54BR33 dsRNA was designed and used

to specificall ypg§1pgq.|gg1trt‘0}|,enegx °5PI¥Xe C el egans gene by RNAI,
therehy tesging chdws tfn!é REfebOITHN A DILAMRARMH cémprbnferiﬂdh,s hpdpRsintd a0d nﬁméfsxﬂm c

cell 5 division in this nmetazoan species. The dsRNA was "synt hesized in {
vitro from PCR é}c@h.oeﬂad?wwgraphxo;bpremmtb@mmhfmmmmwmsm gsuRB3fgene,

For PCR, the follpow.n aik hnWas used:

AT AEACT Ay R R MR e R LA i t

" AATTAACCCTCACT CAREITekatich CRpdFtA T2 dpc@ﬁosﬁ@rm,r dnAGk tifdexe Ve, Seerént Mer s,
respectively. The dsRNA was purified injected into adult hermaphrodl te
wor ms. The phen@@l}lﬁﬁédéﬁﬂwféﬁc@tﬁ %ectﬂmcrw@ad rerEolpapktd. Jeeientsd ed 24
hours,kater in ARE088, of injected worms, using time-I|apse

di ffergentl al i nthg?fd;lrtence cg%trast (DI C) mcroscopy. Embryo recordings
started -20 mnutes after ferilization, while the female pronucleus is

conpleting its neiotic divisions, 15 until the 2 cell stage, --15 to 20
m nutes |ater.

The following examples illustrate the present invention without, however, limiting the

same thereto.
EXAMPLE 1: Protocol for identifying functional orthologs in other species

To identify orthologous genes, the following procedure was used: The identified
homologous amino acid segquences themselves were used for BLAST searches. If the
25 original C. elegans protein was (re-)identified by a BLAST hit with an e-value of less than
107, the identified homolog was defined as an ortholog. The BLAST search was
_performed with the default parameters and the low complexity filter on. An alternative
parameter for identification of homologous genes can be the percentage of sequence
identity. Over 100 residues, a sequence identity of 30% defines a homologous gene. After
30 the BLAST search is completed, multiple sequence alignment is performed using
appropriate software (for example, CLUSTAL W) and a neighbour joining phylogenetic
tree is generated. Any person skilled in the art can idenfify the human ortholog from a



In the FI enbryos of worns injected with dsRNA, the foll ow ng highly

repr oduci bl e phenotypes are observed (Fig. 5). Pronuclei are not centered
and a short spindle is set up along the dorso-ventral axis (Fig, 5 A. This
results i cl eavage site specification 20 and 1 t hree
sites (Fivg(,ﬁ@ﬂg?‘%?;v\hi te arrows). Cytokinesis fails, th{éé?/%?%uro?ﬁglnog&? nucl ei
stay cl osely apposed to each other (Fig..5 D-H, black arrows). An additional
karyonmere is formed at the posterior (Fﬁ‘)j 5 GH, white arrow). Al observed
phenotypes indicate a requirenent for F54B3.3 gene function in spindle 25
formation or. mcrotubule function during cell division. L Since this function
i s essent PAYlogenetisdree. Kesenualignthe bugiagsetienae this suseparaiedi on Be e Jnad sage

honoi ogs -deri i : =33 I or use in the
devel oprre%?&%#ﬁ)% ev\((n&gleo\f%r?{gglg%e??%%aetégg%%ﬁﬁ% lgpﬁ%&gpgsﬁgn ?l-og'r oliferative
agents, Analysis of the F54B3. 3 gene sequence reveals clear orthologs in
human ( GenBank Accessi on No. NP_060655) and Drosophila (GenBank 30 Accession
No. AAF55289) which have no function ascribed to themuntil now Based on
sequenée anal ysis, the Drosophila protein has been described as

ATPase- I el RMPLEEIGERAAfh ¥ dDRNA! ABRcHRY fo "eggﬁf}fnfeh d in nouse
(GenBank Accession No. WD 2005/026359 PCT/ EP2004/ 010307 -51 XP_109399), rat
(GenBank Accessi on No. P46462 or NP446316), and Saccharonyces cerevisiae
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ki ng. ¢ A550 2R Bua RPe” P47 herplZBNR P sbAClef AR oR B Rorhon B BeBhE ol
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l evel, it can be concluded that 5 these genes, particularly the orthol ogs,
nmost |10k elyyelé RESdprosinets epnginiig #t legdi WAl maes of opding sequiencs pir redivexifymef i on

or mcrotubul e .funciion duri celd .division jn their _.respectivye s i es.
Lo ExanpLESREarR It ERes Shr B iR nPetts” IR Bl o poe ebsb sl R hise

desi gned gk ys&fhct Qs SPRELIIAE abt Yr Sid-6FOCAT PELBAPHES SbRNoA ALRE LEH Bhegans
gene by RNAi, thereby testing its functional involvenent in the first round

of enbr yorstrandselthe T pbiyinenase npromoter ngguersan " BHATIASGATREAISRNAAWAE' was
synt hesi zed.in vitraq,from 15 anplifie i | d.type genom c fragnents
of "t e Fosaied i ¥ 08 ORI il PRBIF g e AR SR SE g Shee
" TAATAGCAGRGAGTA ACETTIKACORAMREOGAAGHME] W tthe 5' end of reverse primers. The -
" AATTAACCCTCACTAAAGGGAGGT TTGAAAGCGATGGTIG' as forward and reverse priners,

respect i velygthesihef ddighiuckasidp prinfare dvas spedpletpe dyeal contmeeraidubupplier (Sigma-
herrraphro%etngsg!/\fb%érWG-%gtgc%@ér&agﬁpsequences of the RNAI treatnment were

PCR reactions were performed in a volume of 50 ul, with Taq polymerase using 0.8 pM

primers and approximately 0.1 pg of wild-type (N2 strain) genomic DNA template. The
20 | PCR products were EtOH precipitated, washed with 70% EtOH and resuspended in 7.0 ul
TE. 1.0 pl of the PCR reaction was pipetted into each of two fresh twbes for 5 ul
transcription reactions using T3 and T7 RNA polymerases. The separate T3 and T7
transcription reactions were performed according to the manufacturer's imstructions
(Ambion, Megascript kit), each diluted to 50 pl with RNase-free water and then combined.
25 The mixed  RNA was purified using RNeasy kits according io the manufacturer’s
instructions ,(Qiagen), and eluted into a fotal of 130 ul of RNase-free H;O. 50 pl of this
was mixed with 10 pl 6X injection buffer (40 mM KPO, pH 7.5, 6 mM potassium citrate,
pH 7.5, 4% PEG 6000). The RNA was annealed by heating at 68°C for 10 min, and at 37°C
for 30 min. Concentration of the final dsRNAs were measured fo be in the range of 0.1-0.3
30 pg/pl. The products of the PCR reaction, of the T3 and T7 transcription reactions, as well

as the dsRNA species were run on 1% agarose gels to be examined for quality control



docunented 24 hours later in the Ft progeny of injected wornms, using
tinme-lapse differential interference contrast (DIC) m croscopy. Enbryo
recordings started --20 mnutes after ferilization, while the female
pronucl eugd eting its neiotic divisions, until t age, -15
to 20 m nﬁjtde'gm]%g{gggrg. 25 In the FI enbryos of worns inj ec@ﬁmﬁﬁkélgg‘gm, t he
foll ow ng highly reproduci ble phenotypes are observed (Fig. 7). Pronucl ear
centration and rotation are inaccurate. *The rocki ng phase of the mtotic
spindle is |l ess coordinated than normal (Fig. 7 A-D, arrows). Rotation of
the Pl nughgiesi Suckaskor dofibie sﬁnﬁﬁﬂg,w@r@@a@d by REorHCHRE RG] ToBIHy %ol ¢ 30
| et hal . 0051026339 PCTI EP20041010307 -52 All observed "phenot ypes
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m crotubul e function during cell division. Since this function is essenti al
to cell division throughout netazoans, this gene and any honol ogs and
derivatives thereof represent excellent tools for use in the devel opnent of
a wder i WL i b |lJ ferative agents. Anal ysis
of the Fglg ) %%n%gﬁg%gﬁg#géf%ﬂ%lﬁqgﬁgg%g%%%ﬁogs i n human ( GenBank
Accessi on No. NPj 057625) and Drosophila (GenBank Accession No. AAF52761)
whi ch havésRdeeNwersijddaidbibaegllannioehe ypieydhl pertibh nditugh gpnalseifmsild-Apgeonol og
of FOSB6.2_ has heen identified in rat (GenBank Accession No. = AAA73553 or
NP_631924(N2 SréRleYqiRE asiuln hegnpnirediist mnthei ammaly inadadd?tt'e fephdire to

formatio 1 I t rd . LVkSLC
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concl udeds;tiarhtiil N@SE feBRe Scontidatr videsthirtdsyoryh €oropstbdhiQ Odafedi®sd ckll kitbigioancode
proteins with equivalent function in spindle fornmation or mcrotubule
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Charactery,zati.on of e.C el ns. ggne CD4]?4 ds s.desi gned a used to
speci fica S§e P ﬁgaeﬁ E%SI%%(BF%%%F%HQ%F PRE® .Stagf’ ?}gﬁéﬁ‘&é‘ﬁés e% aﬁwngryphereby
testing itpmhtaiehdiomalysisnyatEBRNt44031Metd (1580)) PoiNEachf ex@ ke efbeRls!
division in this netazoan species. The.dsRNA was synthesized in vitro from

PCR 20 anipdtnfat depsivd| differepe injectedriwonmriavere admed tin thit mémmecDaom sherily. afsr PCR,
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respectively. The dsRNA"was purified, and injected into adul herf maphrodite
wor ms.  Thideldhngriotypentatomis atisagdsiniskied ivonRElid. cachexpemmentver e

In some cases, embryos exhibited acute sepsitivity 1o osmotic changes, as evidenced by
‘ their loss of structural integri?y during the dissection of the injected animmals. In order to
20  overcome this lmitation, injected animals were not dissected, but rather, anaesthetized for
10 min in M9 medium containing 0.1% tricaine and 0.01% tetramisole, and mounted intact !
on an agarose pad to observe the F1 embryogenesis in utero (Kirby et al., Dev. Biol. 142,
203-215 (1990)). The resolution achieved by viewing throvgh the body wall does not equal
that achieved by observing dissected embryos, and only limited phenotypic analysis was
25  conducted in these cases.
Three injected amimals were also transferred to a fresh plate 24 brs after injection of
dsRNA, and left at 20°C. Two days later, the plate was checked with a stereomicroscope
(20-40x total magnification) for the presence of F1 larvae (L2's-14's), as well as their
developmental stage. Two days after that, the plate was inspected again for the presence of
30 F1 adults, as well as their overall body morphology and .th.e presence of F2 progeny.



25 docunented 24 hours later in the FI progeny of injected wornms, using
tinme-lapse differential interference contrast (DIC) m croscopy. Enbryo
recordings started -20 mnutes after ferilization, while the fenmale

pronucl e i eting its neiotic divisions, until age, -15
to 20 niﬁﬁ?ggbﬁgggé. 30 In the FI enbryos of worns injeg?gggaﬁﬁﬁhggéNA, t he
follow ng highly reproduci ble phenotypes are observed (Fig. 9). There are
areas devoid of yolk granules, Snall gfdbul ar WO 20051026359

PCTI EP20041010307 -53 structures axe visible in the cytoplasm (Fig. 9A-F,
arrows). The structures seemto bind to mcrotubules and mgrate to the

m nus end. The phenotype is enbryonic lethal. Al observed phenotypes
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or t hol ogsmpbfiehiwid] éyreoepramionDdA rFagmesntb of éhe GHE10A erne rfq)l'cg@ﬁ, dhs/i si on.
Based on t@)e. chtrerrel y hilgglersequence conservation at_the protein I%\éel, it

can be CBC?]i "8ed that thek genes nost Pfkel y encodew%sr ot eins w t "

equi val emtaAATACGACTCACA NMIGSGOEBETOTTITCTTE CATTPL ubul e functi gigduri ng
cell division in hunmans and -Drosophila, respectively. EXAMPLE 9:

Char a¢t ef ARAT AL GETERE TAARBEYaNCHERE CHBUECE T { aseforeess apdedversed used
t i fi.call il h i of .the C, el 20 by.. RNAI ,
ther oby PECETN PSR cT RO AT ot VOO #1 Birete FLT 00 MDA RS oni ¢
cel | di woshonThephddbfpiEt3EeARNSRESH B8 RNALrSSBNA Wae RYDBRSEZAGds Vitro

fromPCR anplified wild type genomic DNA fragnments of the ZK546.1 gene. For
PCR, t heldtel inowhendl progemy opdipectsdswomey: using time-lapse differential interference

" TAATACGACTCA GCGCTGATAT GITT "Wt . e s

" MTTMWE%@)G@&W@WMENWE WO dgpHes, 8Tt Jleation; mer s,
respeet i Y@h thel ign RUbhioithe iRl 851Rshs! MR ALY el fgEmBpNrodite
vvorrrgg T?}é\ghlpheanotypié conseqluen%%g OF 1t heCIRNAi treat nent were s%%’urrﬁt ed 24
hour s | ate20 minuteelatel. progeny of injected worms, using tine-|apse
differential interference contrast (DI C) mcroscopy. Enbryo recordings
started ¢R3trolmMndehe Sweaé tetherl 861 {njeddd, Q. injdiel] Bwiti @rréievat: &SR UEtedekint S

corrpletingRli\Its mei otic_divisions, o ]
dsRNA was made of the same nucleotide composition as the experimental dsRNA, but the

nucleotides were in random order. In the F1 progeny of such control worms the cellular

20  events of the first two rounds of embryonic cell division were found to exhibit very limited
variability, as observed by DIC microscopy. All processes that were examined and scored
for the possibility of phenotypic deviations are listed and illustrated in Figure 13. Briefly,
the antero-posterior polarity of the embryo is initially determined by the position of the
male pronucleus at the cortex, shortly after entry into the egg. This is accompanied by a

25  clear, coordinated flow of yolk granules through the central portion of the cytoplasm along
the embryo's longitudinal axis towards the male pronucieus, and a concomitant series of
cortical waves or ruffles progressing towards the anterior of the embryo. Shortly thereafier,
the male and female pronuclei undergo highly patterned migrations resulting in their
meeting within the posterior haif of the embryo, followed by a centration and rotation of

30 the pronuclear pair and associated centrosomes to set up the future mitotic spindle along
the embryo's longitudinal axis. After synchronous breakdown of the pronuclear envelopes,
the clearly bipolar mitotic spindle is initially short, but then rockingly elongates. These



30 until the 4 cell stage, -30 mnutes |later. WO 2005/ 026354

PCT/ EP20041010307 -54 In the FI enbryos of worns injected with dsRNA the
foll owi ng highly reproduci ble phenotypes are observed (Fig. 11). The
centrosones. detach fromthe male pronucleus (Fig. | 1A_and mqgrate towards
t he ferral‘é’%pﬁ"g’ﬁ(ﬁg"r‘“’gus (Fig. 11B-C, arrows). The spindl epfjji'ﬁ?”?%"gqoﬁt egrate
the mal e chronosonal material, resulting in the formation of an extra

karyonere 5 in the Pl cell. (Fig. | ID48-arrows). The AB spindle is
initially separated fromthe chromatin, resulting in a segregation defect

Fig. 11 GH . _Th t i nb ic lethal,. Al ob d
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is essential to cell divi'sion throughoui” netazoans, thrs gene and any

honol ogs amesydendtriapositsningerfdf spindlp despg anspbesd iwhteldpbades tHeoebsusgielding t he
devel opment of a w de range of therapeutics including anti-proliferatjve
agents. AfRIFEPOER Placcskal O 1thﬁje‘f9lgﬁg%‘??&e Woe I%"g%}"&@% qu‘?lth%F in
human { Ge esS) ' nk
ACCESSSI( on&%%. @%9% , %ﬂ%%gggﬁé%%ﬂgg?gﬁgﬁg&&ﬂgﬂhg% &Eé ﬁ%ﬁi | a
(GenBank thedds suclensNaen Adgrats dipotlyandhSaendrarfahy aSscetio the \H1shubeus (@ adhnk

Accession No. NP 010225)._ The nuri,ne%g&%olgﬁ (Hookl ). functions in o
posi t i oni Wegraes Aarthesttpwatds the pesierer ¢¢ll.bafere widerseing & promswesst 901 her e

has b o LoD Nk sni ndlce, f |
i or ot ubuiCeeten HARleTR Pt S SENE Rk O G R B A baflbomes
sequence kafingrTds inyurat thihide Pioslestombevbén divides afo e @aitevdid Rehgithdihall hese

genes, part.i cul alrm!éaﬂ/. t he orthol ogs nmost |ikely encode proteins wth
equi vHI entxis.upereticwlar sigi tlate of obfaAiBorblastompier ot Wberce T1oInEREBPRS RSPy cel b

di vision | LI tq I LE 10: Characterization of
the C el eg n%&ggdﬁgifcgz%%. %g%%%%c%\%ﬁm&g%}]%ﬁégﬁand used to specifically

silence the expression of the C. elegans gene by RNAI, thereby testing its
functional involvenent in the first round of enbryonic cell division in

this net alioth Bpembeyes chavogsriaeviad “iindadNAz dbk itellawing dighly meprofugble

Ao 1SS SRR Y SRR Bt R Y s BT
with MO 20931048329 eRfabhfd2 004bedh30 tveak@ed microtubule-cortex interactions. The
phenotype is embryonic lethal.

All observed phenotypes indicate a requirement for C13F10.2 gene function in spindle
formation or microtubule function during cell division. Since this function is essential to
20 cell division throughout metazoans, this gene and any homologs and derivatives thereof
represent exceilent iools for use in the development of a wide range of therapeutics (
including anti-proliferative agents. Analysis of the C13F10.2 gene sequence reveals clear
orthologs in buman (GenBank Accession No. NP_076974) and Drosophila {GenBapk
Accession No. AAF49911) which have no function ascribed to them until now. In
25  particular, there has been no information linking the orthologs to spindle formation or
microtubule function during cell division. Based on the exiremely high sequence
conservation at the protein level, it can be concluded that these genes most likely encode
proteins with equivalent function in spindle formation or microtubuie function during cell

division in humans and Drosophila.

EXAMPLE 5: Characterization of the C. elegans gene C25A1.9



" AATTAACCCTCACTAAAGGCCTT GTCAGCTTCTTTCCCT" as forward and reverse priners,
respectively. The dsRNA was purified, and injected into adult hernmaphrodite
worms. The phenotypi c consequences of the RNAI treatnent were docunented 24

hour s Ia%%[ I FI progeny of injected worns, usinggine-
differen iaﬁOb:Jl>7 Esgr;f erence contrast (DI C) m croscopy. Enbryo 2‘?@ g&ﬂl ngs
started --20 mnutes after ferilization, while the femal e pronucleus is

conpleting its nmeiotic divisions, unt49- the 4 cel | stage, -30 m nutes
later. In the F1 enbryos of wornms injected with dsRNA, the follow ng highly
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astral m crotubul es Al'l obser ved Ot¥ es indicate a requirement for
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during cell on.. Since t f nctl t i Sion
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repr e§enfow l'ent tool sydipér use in theggevel opment pfsa wide ranggg.of

t herapeutics 1ncluding anti-proliferative agents. Analysis of the C56Cl0 3

gene seqliBh8EACBALT CASTTATAGGOAT bBATLECBU T&E&hBank Accessi onwikid.
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particul ar, thre has been no infornmation ng the ge esto spi n

f or mat i oherptaphmidte owvormy. eThal pdehaypducomgqeakts dif vilgi RNA Basethann whe
extrenely high se conseryat i on at the prot ein level, it can be
concllﬁdeéoqwteﬂhg‘ggmé‘ﬁ AP0 GE hpsE! reesry o5 e vt é%SH7§ quﬂapse

equi val e i i t i ng
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t r eat neninimnesufte feriiedation, ek the fande pysivekss & eimpslefly #s niﬁﬁbtﬁcthv@iohs
experinments in human cells short double stranded interfering RNAs (si RNAs)
of 21 bysEdhe Acelbraden~12 & miwdeoiates 19 bp core of conpl ementary sequence
and 2 bases WD 20051026359 PCT/ EP20041010307 -56 overhang at the 3' and,
wer e desimgtiedFbyenBeyisxofa mobrmb enjectzi | witts geRNAs ithe dolbywiAgitighly epodnciBiest i n,

T . The foll pw L.
exasié Ugﬁénotypgs a?e ogggnrf]e% %ll'zg. 3).S 3 %Po%%glcﬁén%alﬂssﬁgghﬂy posterior, leading to

incomplete pronuclear centration (Fig. 3A, B). The mitotic spindle is. hardly visible and

spindle positioning lacks the rocking phase (Fig. 3C-E). In some cases, this can result in
chromosome segregation defects (Fig. 3F, arrow head indicates an additional karyomere in

AB blastomere). The phenotype is embryonic lethal.

20 All observed phenotypes indicate a requirement for C25A1.9 gene function in spindie
formation or microtubule function during cell division. Since this function is essential to
cell division throughout metazoans, this gene and any homologs and derivatives thereof
represent excellent tools for use in the development of a wide range of therapeutics
including anti-proliferative agents. Anatysis of the C25A1.9 gene sequence reveals a clear

25  homolog in human (GenBank Accession No. NP_060387) which has had no function
ascribed to it until now. In particular, th_eré has been no information linking the homolog to
spindie formation or microtubule function during cell division. Based on the extremely
high sequence conservation at the protein level, it can be concluded that this gene most
likely encodes a protein with equivalent function in spindle formation or microtubule

30  function during cell division in humans.



scranbl ed negative control 5- AGUACUGCUUACGAUACGGTT- 3
3- TTUCAUGACGAAUGCUAUGCC-5 positive control (PCNA, 5- OGAGAAAGUUUCAGACUAUTT- 3
10 proliferating cell nuclear antigen) 3-GIrCCUCUUUCAAAGUCUGAUA-5 NP

05697W@UAUUUUTT-3 3- CTCCAACGAGGUCGAA 05 015,,GAD38936
5- GGU AUTT-3  3- GTCCAAGAGAAACUUCGGAUA- 5 WE@Q%&
5- GGCUUCAGGGAAMAUACUGTT- 3 3- TTOCGAAGUCCCUUUUAUGAG- 5 20 NP 076974, 1

5- GGACCCUAGUAGAGAUGAATT- 3 3- CTCCUGGGABPAUCUCUACUU- 5 NP 060658. 1
5- GUCCCACAGGUGCCUCAUUTT- 3 25 3- TTCAGGAUGUCCACGGAGUAA-5 Transfection HelLa

cells V\BWEE@I: ChibheidrBNASn I ehe £ Q@ém%.gg%g@ﬁggge?on of 1COnM using a

| i pof ect ased transfection protocol™ ore transfection, HelLa
cells were seeded in 96well plates at a density of 6,000 cells/well. On the
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f or mat i odjvidort hn sbisuthetamsanvepesigge ey dsAXAdwan dypihesibat éd vime 2OmnPGRat RT.
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Cells mﬁtﬁ’éﬁf ncubat ed at 37Cdqr 4 hours, 50 fl yof fresh nmedium

suppl ene with 30 %fetal ‘calf 5 serum were added, followed byuaené)t her
i ncubat i SRARDACARA CZCHATATAGEABATGIECBAGAACSRAMBACOE "l evel by quanithtative
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hermaphrodite worms. The phenotypic consequences of the RNAi treatment were
documented 24 hours later in the F1 progeny of imjected worms, using time-lapse
differential interference confrast (DIC) microscopy. Embryo recordings started ~20
minutes after ferilization, while the female pronucleus is completing 1ts meiotic divisions,

15 until the 2 cell stage, ~15 to 20 minutes later.

In the F1 embryos of worms injected with dsRNA, the following highly reproducible
phenotypes are observed (Fig. 5). Pronuclei are not centered and a short spindle is set up
along the dorso-ventral axis (Fig. 5 A). This results in aberrant cleavage site specification

20  and furrowing at three sites (Fig. 5 B-D, white arrows). Cytokinesis fails, the reforming
nuclei stay closely apposed to each other (Fig. 5 D-H, black arrows). An additional
karyomere 1s formed at the posterior (Fig. 5 G-H, white arrow).

All observed phenotypes indicate a requirement for F54B3.3 gene function in spindle
25  formation or microtubule function during cell division. Since this function is essential to
cell division throughout metazoans, this gene and any homologs and derivatives thereof
represent excellent tools for use in the development of a wide range of therapeutics
including anti-proliferative agents. Analysis of the F54B3.3 gene sequence reveals clear
orthologs in human {GenBaok Accession No. NP_060658) and Drosophila (GenBank
30  Accession No. AAF55289) which have no function ascribed to them until now. Based on
sequence analysis, the Drosophila protein has been described as ATPase-related.
Additionally, homologs have been identified in mouse (GenBank Accession No.



instructions were followed. Quantitative real-time PCR was perfornmed using
the following protocol: 5.5f1 of 2x SybrGeen PCR m x (Applied Bi osystens)
were mxed with 3 fl of sanple cDNA and 2.5 fl of a 2 fM solution of gene

speci fi c_‘gg%@yog%%;;m_ followed by incubation in a A 91-@.?},%2%@9{03@ -tinme

PCR machi ne "a n - 95C 10mn - 45 15 cycles (95 C train)
- 95C 15sec - 60C 15sec - 95C | 5sec. IQ addition to the gene specific
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transfect] - US] the Caspase 3/7 specific fluoronmetric assay ApoOne by
Pr onega, t(ésﬁ%nl‘g\g\#%gest he manufacturer's instructions. Read out was perforned

on a Victor 2 multi |abel reader (Perkin Elmer). For graphical presentation
pur poses the apoptosis rate of wuntreated cells was set to 100. WO

2005/ 026359 PCTI LP20041010307 -58- Mtotic Index (MZ) Phosphorylation at
serin 10 of bstone H3 is considered a hallmark of mtosis, appearing in
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Phospho Hi stone H3 (nouse nonocl gnal anti body clone 6G3, _Cell Signalling
15 amplified wild type genomic DNA fragments of the FO8B6.2 gene. For PCR, the following
primer pair was used:
"TAATACGACTCACTATAGGCTTCACCGAAAGCCAAGAAG" with
"AATTAACCCTCACTAAAGGGAGGTTTGAAAGCGATGGTG" as  forward and
reverse primers, respectively. The dsRNA was purified, and injected into adult -
20  hermaphrodite worms. The phenotypic consequences of the RNAI treatment were
documented 24 hours later in the Fl progeny of mjected worms, using time-lapse
 differential imterference contrast (DIC) microscopy. Embryo recordings staried ~20
minutes after ferilization, while the female pronucleus is completing its meiotic divisions,
until the 2 cell stage, ~15 to 20 minutes later.
25 |
In the F1 embryos of worms injected with dsRNA, the following highly reproducible
phenotypes are observed (Fig. 7). Pronuclear centration and rotation are inaccurate. The
rocking phase of the mitotic spindle is less coordinated than normal (Fig. 7 A-D, arrows).
Rotation of the P1 nucleus is jerky (Fig. 7 E-F, arows). The phenotype is embryonic

30 lethal,
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The use of eukaryotic genes affecting spindle formati on or m crotubule
function during cell division for diagnosis and treatnent of proliferative

15 EXAMPLE 8: Characterization of the C, elegans gene CD4.4

dsRNA was designed and used to specifically silence the expression of the C. elegans gene
by RNAI, thereby testing its functional involvement in the first round of embryonic cell
division in this metazoan species. The dsRNA was synthesized in vitro from PCR-
20  amplified wild type genomic DNA fragments of the CD4.4 gene. For PCR, the following
" primer pair was used: "TAATACGACTCACTATAGGAACTTTTCAGGTCCGCTCAA" l-
with "AATTAACCCTCACTAAAGGCCTGAATAGCCAGATCCGAA” as forward and
reverse primers, 1espectively. The dsRNA was purified, and injected into adult
hermaphrodite worms. The phenotypic consequences of the RNAI treatment were
25  documented 24 hours later in the F1 progeny of injected worms, using time-lapse
differential interference contrast (DIC) microscopy. Embryo. recordings started ~20
minutes after ferilization, while fhe female pronucleus is completing its meiotic divisions,

until the 2 cell stage, ~15 to 20 minutes later.

30 In the F1 embryos of worms injected with dsRNA, the following highly reproducible
phenotypes are observed (Fig. 9). There are areas devoid of yolk granules, Small globular



di seases - <130> CE6210SPC <160> 60 <170> Patentin version 3.1 <210> 1
<211> 423 <212> DNA <213> caenorhabditis el egans <400> 1 atggctgaga
aaaat cacca acaacaagaa cgactacctg gcaacccgtt tttcccatca 60 agaagcaacg

ctggctcttc atttgacatg cccgaaacac cacatctcat cgattcgctc fJ(glgE aa
tcgacgaatwoé%?e}ggﬁt%?%aa agcat aattg atactcagag acagagcttg 1 P%ﬁ%@%&@cg

aaaagacaaa tgaaatgctc atgaattgcg ctcaa écgg cgat cgaaga 240 attgaaaaag
caaaaaggga ttctgtggga cacaaagaga CaatfetJca gatgaaaact 300 gatttggaat
ttattttcaa aaaaattcgc atgttcaaaa cagttttgtc gtcaaagtat 360 ccagaagttt

atgct gaa gﬁ]% £Q AQC g : 210> 2
<211> 14%’Em<2 geggéﬁgffgg cgfg %F]%a '?iglsg’el ega S?Hfggtg%cﬁ%gs R/égtggﬁgﬁ%tﬁ Lys

Asn Hi s GhierdBhimi€d and Ghigrate © themifsend Vhéslenbiype islerhbrdOnit Jetid 2005/ 026359
PCT/ EP20041010307 2/93 the Phe Pro Ser Arg Ser Asn Ala Gy Ser Ser Phe Asp
Met Pro Gu 20 25 30 Thr Pro His Leu Ile Asp Ser Leu Thr Ser G n Ile Asp

51 1 T 3Bl B, B M bR R O bl 9
Ard Asg  fobmattbn/é Blerotubule finction during cell division. Since this function is essential to
cell division throughout metazoans, this gene and any homologs and derivatives thereof
represent excellent tools for use in the development of a wide range of therapeutics
including anti-proliferative agents. Anaiysis of the CD4.4 gene sequence reveals clear
orthologs in human (two human orthologs: GenBank Accession No. NP (78943 and
10 CAD38936) and Drosophila (GenBank Accession No. NP_AAF52060) which have had no
function ascribed td it until now. In particular, there has been no information linking the
orthologs to spindle formation or microtubule fimetion during cell division. Based on the
extremely high sequence conservation at the p_roteiii level, it can be concluded that these
genes most likely encode proteins with equivalent function in spindle formation or

15 microtubule function during cell division in humans and Drosophila, respectively.

EXAMPLE 9: Characterization of the C. elegans gene ZK546.1

dsRINA was designed and used to specifically silence the expression of the C. elegans gene
20 by RNALI, thereby testing its functional invohf;ement in the first round of embryonic cell
division in this metazoan species. The dsRNA was synthesized in vitro from PCR-
amplified wild type genomic DNA fragments of the ZK546.1 gene. For PCR, the following
primer pair was used: "TAATACGACTCACTATAGGGCTGATATGGCAGTTTGGGT”
with "AATTAACCCTCACTAAAGGGCAACTGAGCAATCCCATTT" as forward and
25 reverse primers, respectively. The dsRNA was purified, and injected into adult
hermaphrodite worms. The phenotypic consequences of the RNAi treatment were
documented 24 hours later in the F1 progeny of injected worms, using time-lapse
differential interference contrast (DIC) microscopy. Embryo recordings started ~20
minutes after ferilization, while the female pronucleus is completing its meiotic divisions,

30 until the 4 cell stage, ~30 minutes later.



Ile Qu Lys Ala Lys Arg Asp Ser Val Ay Hs Lys Gu Thr Ile Leo 85 90 95

A@n Met Lys Thr Asp Leu Gu Phe Ile Phe LyS Lys Ile Arg Met Phe 100 105 110
Lys Thr Val Leu ser Ser Lys Tyr Pro Qu Val Tyr Ala Gu Val Ser 115 120 125
Ala Gu r.Pr.o Lys Arg Ser AQu G U Asp Ju 130 135 <211>
531 <2112’§86;[§m%%' > Hono sapiens <400> 3 atggacctcc cgéig‘ipé@é@g@tozgagggtc
ttctgcggeec gcatcctgag catggtgaac 60 acagatgatg tcaacgccat catcctggcec
cagaagaaca tgctggaccg ctttgagaag 120 -adcaat gaga tgctgctcaa cttcaacaac
ctgtccaggg cccgcctgca gcagatgagc 180 gaacgcttcc tgcaccacac gaggacccta

gt agagat g : 020 ilet g - ;
ot goocagal BE A0 BREThs SEORRRIETedd will HEPRAY . SRMRL Y T0R00AATE
gaggat gagplieRAGFEal€ 66scARARYC ALK TBO Centbsigae dsmch Hhache etlcpagadealFe
acgggctcgtéAgt gacaccag ccccgacacc 420 gt ct&gccct ccctgagccc cggcttcgag

gacctgtc agd o ggtrctorgistthe tesrala ponugicesfogaldB -G emeayc the Fuedly Srilsie

t 531 <210>.4 <211> 17 212> PRT WD 2005/ 026359
RCT Ep20CRtgT0309 g efonpiomd TR, Kiling ¥ o Tpiier Sha N PR RRE, ser
Ala Ser Anghd/all Bae @ig ED-FAErowsy TR AB %ﬁﬂ&c 15 m%%ﬂwg arMel #em der Asp
Asp Val Asn Ala lle Ile Leu Ala An Lys 20 25 30 Asn t Leu Asp Arg he Qu

Lys Thr Abrongtin, Ivesulting il eusegeagatdpre defect (Fig. 11 G-H, arrows). The phenotype is
embryonic lethal.

All observed phenotypes indicate a requirement for ZK546.1 gene fonction in spindle
10  formation or microtubule function during cell division. Since this function is essential to
cell division thronghout metazoans, this gene and any homologs and derivatives thereof
represent excellent tools for use in the development of a wide range of therapentics
including anti-proliferative agents. Analysis of the ZK546.1 gene sequence reveals a clear
ortholog in human (GenBank Accession No. NP 056972) and homologs in mouse
15 (GenBank Accession No. XP 109474), rat (GcﬁBa.nk Accession No. AAA74950),
Drosophila (GenBank Accession No. AAF53605), and Saccharomyces cerevisiae
(GenBank Accession No. NP_010225). The murine homolog (Hookl) functions in
positioning of microtubular si:'u;:tures within the spermatid. However, there has been no
information linking the genes to spindle formation or microtubule function during cell
20  division. Based on the extremely high sequence conservation at the protein level, it can be
conclnded that these genes, particularly the orthologs, most likely encode proteins with
equivalent function in spindle formation or microtubule function during cell division in

their respective species.

25 EXAMPLE 10: Characterization of the C. elegans gene C56C10.3

dsRNA was designed and used to specifically silence the expression of the C. elegans gene
by RNAI, thereby testing its functional involvement in the first round of embryonic cell
division in this metazoan species. The dsRNA was synthesized in vitro from PCR-
30 amplified wild type genomic DNA fragments of the C356C10.3 gene. For PCR, the
following primer pair was | used:
"TAATACGACTCACTATAGGTTCGGGAAACAGAGGAGATG" with



35 40 45 Asn Asn Leu Ser Ser Ala Arg Leu A n d@n nmet ser Au Arg Phe Leu 50
55 60 His Hs Thr Arg Thr Leu Val G u Met Lys Arg Asp Leu Asp Sep Ile 65
70 75 80 Phe Arg Arg Ile Arg Thr Leu Lys Ay Lys Lau Ala Arg An H's Pro 85
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G u 165 LiOn#7RACEEHEABTAANGGERTTCREAG ANV TEFB G Erosophi rgnp) anggast er
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gagaaaac cgﬂ@égﬁggﬁ% CYOIgst c R tRPEDRANPIGC é@#sﬁﬁue@ﬁisag?éag‘@g Aig dEaEREt 29D
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cagaagst agifRehagC agkiferbber goaRist 3H0) HhAseRepRABMHGRUSEEIEMC HaAST AT
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In the F1 embryos of worms injected with dsRNA, the following highly reproducible

10 phenotypes are observed (Fig. 13). There are structures visible in the cytoplasm that seem
to bind to astral microtubules or might resemble microtubule bundles. Arrows indicate
aberrant structures along astral microtubules.

All observed phenotypes indicate a requirement for C56C10.3 gene function in spindle
15 formation or microtubule function during cell division. Since this function is essential to
cell division throughout metazoans, this gene and any homologs and derivatives thereof
represent excellent tools for use in the development of a wide range of therapeutics
including anti-proliferative agents. Analysis of the C56C10.3 gene sequence reveals clear
orthologs in buman (GenBank Accession No. XP_059282.3), mouse (GenBank Accession
20 No. NP_083638.1), and Drosophila (GenBank Accession No. NP_610462), and a homolog
in yeast (GenBank accession No. NP_013125). The function of these proteins is unknown.
In particular, there has been no information linking the genes to spindle formation or
microtubule function during cell division. Based on the extremely high sequence
conservation at the protein level, it can be concluded that these orthologs most lkely
25  encode proteins with equivalent function in spindle formation or microtubule fanction

during cell division in their respective species.

EXAMPLE 11-: Effects of RNAI treatment in human cells

Design and synthesis of SiRNAs
30  For all experiments in human cells short double stranded interfering RNAs (siRNAs) of 21

bases in length, comprised of a 19 bp core of complementary sequence and 2 bases



aatgattcct ccgactgcac atccgaggat acaggttaa 639 <210> 6 <211> 212 <212> PRT
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LYS Il e
TyrAIa
Gu As

AIaPro
Ala Al a

Ser Gu Asp Ala Thr
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10
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20
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30

Thr Ser 195 200 205

scrambled negative control

positive control (PCNA,

20 25 30 Phe Ile A n Ser Leyrt@Boddoyestpt Val
35 40 45 Met Ile Arg Ala G n Lyso‘gn Met Leu

50 55 . 60 Gu Met Leu Leu Mh Cys Asn Ala Leu
65 70 75 8% - Al a Ser Au Asp Phe Lys Arg His
Lys 85 90 95 Lys Asp Leu Asp Tyr Ile Phe Arg

LyS 100 105 110 LeU Gn Ser G n Phe Pro Ala Ile

Gruerhaalg atithe Br endy werArdgsgm@cBblﬂrnmsnd segmnisdly pathesized GiyuAmbipnal a

g%g Thr 'f;ﬁ%i .1n Ala Lys 130 135 140 Lys Thr Ala Qu Thr Pro
Vs

Val Leu Ser 145 150 155 160 Thr Lys Lys Ser
Gn Mt Gu Ju Ala 165 170 175 WD 20051026359

Asp Asn Ay Thr Val Qu Ile Glu Asn Qu Leu Ile
Vehe follgwinmuRkidosequenocesgieraiedq u Thr Ala Asn Pro Asn Asp Ser Ser

5-AGUACUGCUUACGAUACGGTT-3
3-TTUCAUGACGAAUGCUAUGCC-5

5-GGAGAAAGUUUCAGACUAUTT-3

proliferating cell nuclear antigen) 3-GTCCUCUUUCAAAGUCUGAUA-S

NP_056972.1

CAD38936

NP_060387.1

NP_076974.1

NP_060658.1

Transfection

5-GGUUGCUCCAGCUUAUUUUTT-3
3-CTCCAACGAGGUCGAAUAAAA-S

5-GGUUCUCUUUGAAGCCUAUTT-3
3-GTCCAAGAGAAACUUCGGAUA-S

5-GGCUUCAGGGAAAAUACUGTT-3
3-TTCCGAAGUCCCUUUUAUGAC-5

5-GGACCCUAGUAGAGAUGAATT-3
3-CTCCUGGGAUCAUCUCUACUU-5

3-GUCCCACAGGUGCCUCAUUTT-3
3-TTCAGGGUGUCCACGGAGUAA-5

HeLa cells were treated with siRNAS at a final concentration of 100nM using a lipofection

based transfection protocol.

24 b before transfection, HeLa cells were seeded in 96well plates at a density of 6,000

cells/well.

On the day of transfection, the transfection mix was prepared as follows: 1 pl of a 10 yM
stock of siIRNA was diluted with 16 ul of Opti-MEM (Invitrogen Inc.), and 0.4 pl
Oligofectamine transfection reagent (Invitrogen) were diluted with 2.4 pi of Opti-MEM.
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aaatgccgaa 180 tgctttttaa acatcattcg atcgaacaaa atcgatttaa attggggtga

agggggagaa 240 agtagatatg tgacgataac Le. gattaatg aaaatactca aaacttcacc
acaatcaatc 300 aaagatctac ttccacataa cacagtgtcg aatttcgtta aaataaccaa
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ttttgtcacc 900 gctctaaagt tccgtcatac cactgcctcc gccaaatacc atttcgaaat
tctggatcta 960 aaggatgatg gactgttgga tgaggaagaa attcgatcaa tatcatcatt

t cagctcc 1020 .. aa ca tcece t gaacc cggaagt agc

aact gccgdd G B8 % 33‘1 é’%ggfe‘fez 4 6%’%“?{1”‘3%‘2?'?%@%373‘9 ‘ggitacat t ggaagagt t
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PCTI EP200aisord Fitp (Inyat %ﬂ%ﬂ; and ¢DN pRrps a@ﬁyse%‘aéheﬁﬁiamhﬂ%r%p@gans
10 transcription reagents (Applied Biosystems, USA). In both cases the manufacturer’s

instructions were followed. Quantitative real-time PCR was performed using the following
protocol: 5.5ul of 2x SybrGreen PCR mix (Applied Biosystems)} were mixed with 3 pl of
sample cDNA and 2.5 ul of 2 2 pM solution of gene specific PCR primers, followed by
incubation in a ABL-7900-HT real-time PCR machine at 50°C 2min - 95°C 10min - 43
15 cycles (85°C 15sec - 60°C lmin) - 95°C 15sec - 60°C 15sec - 95°C 15sec. In addition to the
gene specific reaction, a second, reference reaction was run for each cDNA sample, using
primers for 18S tRNA. Amplification signals from different gene specific samples were
normalized vsing the reference values on 185 rRNA for these respective samples, and

compared to samples from control (scrambled siRNA from Ambion Ine.) treated cells.

Proliferation assay

In order to guantify the number of living cells afier RNA{ freatment, ATP levels were

measured 72h after transfection using the ATPlite assay (Perkin Elmer). Cells were

extracted and treated according to the manufacturer’s instructions. Luminescence read out
25 was performed on a Victor 2 multi label reader (Perkin Elmer). For graphical presentation

purposes the proliferation of untreated cells was set to 100.

Apoptosis assay

The levels of programmed cell death in RNAI treated cells were determined 72 hours after
30 . transfection, using the Caspase 3/7 specific fluorometnc assay ApoOne by Promega,

following the manufacturer’s instructions. Read out was performed on a Victor 2 multi

labe} reader (Perkin Elmer). For graphica! presentation purposes the apoptosis rate of

mmireated cells was set to 100.
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detected by a snitable flnorescence labelled secondary antibody.

RNAI treated cells in 96 well Inidroscopy plates were stained using the following protocol:

Cells were washed with PBS and fixed with 4% para-formaldehyde for 30 min at RT,
followed by three washes with PBS. Cells were then permeabilised and blocked in the
presence of 0.1% Triton X-100 and 2% BSA for 30 min. The supernatant was removed and
anti Phospho Histone H3 (mouse monoclonal antibody clone 6G3, Cell Signalling
Technologies) was added at a dilution of 1:750 for 2 hours at RT, followed by three
washes with PBS. For detection of Phosph Histone H3 labelled nuclei, goat anti mouse
antibody {1:500), coupled to Alexa Fluor 568 (Molecular Probes) was added in a solution
supplemented with 0.5 pg/ml Dapi (4',6-diamidino-2-phenylindole, dihydrochloride),
FluoroPure™ grade, Molecular Probes) for detection of all nuclei. After incubation for 2
hours at RT, cells were washed four times and images were taken using an automated
microscopy system (Discovery-1, Universal Imaging Inc.), acquiring a minmimum of &
images/well. Metamorph-HCS image processing software was used to determine the
numbers of mitotic and overall nuclei. The Mitotic Index resembles the fraction of mitotic
over all nuclei in a given cell population. For graphical presentation purpeses the MI of
untreated cells was set to 100.

. Effects of RNAi treatment

As shown in Fig. 17, RNA# treatment of Hela cells using an siRNA direcied against
NP_056972.1, the human ortholog of C. elegans gene ZK546.1, results in a 50% reduction
of cell proliferation and a subtle decrease of Mitotic Index compared to control treated
cells, RNAi treatment of HelLa cells using an siRNA directed against CAD38936, the
human ortholog of C. elegans gene CD4 .4, results in a 60% reduction of cell pro]iferéltion,
a significant induction of apotosis and a 2.5fold decrease in the Mitotic Index compared to
control treated cells. RNAI treatment of Hela cells using an siRNA directed against
NP_076974.1, the human ortholog of C. elegans gene CI13F10.2, results in a 40%

reduction in cell proliferation, a 2fold increase in the rate of apoptosis and a significant



245
260
275
290
Leu
Ile
Asn
Arg
Met
Lys

250 255 Leu Ala Pro Ala Asp Leu Lys Phe Phe Arg Asp Gy Ile The Asn G u
265 270 Val Phe Thr Lys Arg Ile Phe Qu Ile Ser Ile Thr Tyr AQu Asp Ay
280 285 Arg Il e Asp Phe Lys Ala Phe Val Asp Phe Val Thr Ala LeU Lys Phe
295 308 2008de3hs Thr Thr Ala Ser Ala Lys Tyr Hi s PhgcfigBadohBios®t s Asp

305 310 315 320 Lys Asp Asp Gy Leu Leu Asp Au Gu GQu Ile Arg ser

Ser Ser 325 330 335 Phe Gn Leu Gn Asn Leu Pro Asp Tyr Val Pro Qu Asp
Ser Val 340 345 350 Asn Pro Gu Va?-Ala Thr Ala Gu Leu Arg Asp Met Met
Leu Asn 355 360 365 On Asn Gy Ile Thr Leu Gu GQu The Leu Ala Asn Arg
Asn Ser 370 375 380 Thr Phe Ala Ay Phe Leu ser Asn_Ser Asp Tyr Met
Tyr Gheeagss thodliggl Bdex capmpgarad go @istr@ trpatep1qphls RNAD frpstmest of P&M DNA

<213> Ho”gug%gggacaaﬁ&g%ﬁ%céﬁc ALONP RHARYAL b plbig 589596 o"f%?%i%?a%@c

ccaacacct

daaaadagl g aaCaagaaft aaaagatgaa gaaa

tatt t acaganatauBag, aeuliin a THa rafedeg ofedigiralifteaioapat 3¢sd dergnatd ¢Heah
agaccattcc_ ccggttttat 180 t at agrp tpgc ctgct gaaga tgaagtctta ctacagaaat
@

t aagagagqf 2ROPREGseEPared &P copteal

éelifnagaaaaag cagagaactg ttagat aatg

aagaattaca gaacttatgg 300 tttttgctgg acaaacgcca gacaccacct atgattggag
aggaagfcgat gatcaattac 360 WO 20051026359 PCTI EP2004/ 010307 8/93 gaaaactttt
t gaaggt t gg t gaaaaggct ggagcaaagt gcaagcaatt tttcacagca 420



aaagtctttg ctaaactcct
tttaattatg tcatgagaaa
gat gt cgct g ggcaggggt a
at ccct acgt wipshasastd

acagcagtta
caagatattt
t ccaaggaga
cagtacttga
cat ggaacag

t at gat ggag

aaggaacety>cagatict atescAtata b C
Ctgaatgtct tttcacttaa ttatttcttt
ggacaagatc ctgtttcatt tcaagatgtc

ggaagttctt
t agcat gcag
gt caagaaac
at ctt gat aa
ct accat gac
aaat ggact a

t cat acagat tcatat ggaa
agtttggctt catcaaacaa
ccttcgggaa tctgatttag
agat ggt ct g gaaaaat ctt
cttcttttta gatccissaa
cttcctagat gatttattgg
aaatt ggt tt tCtlg[ft cctt
agat caeEHENGE Gt ® a
caatgtcttc ttagaccgtg
t aagacctac ttggacttag
aaactgtttg
agggccat ac
aaggat gaaa

gaatttccat
gaat aggact
aaaact acat
tctactcctt
gaacaggaaa
agct aaggga
ctgccct aag
gt aaagaaga
ttttccagga
tccttgeatt
at at t gagaa
aggaact aat
tctttgacat

catgcagttc 480

cagttt at at
att ggaactt

540
600

t t et gtpionie 066

gat aaaaatt 720
t gaggaactg 780
agtttatggc 840
act ct cacgc 900
gtgtctcact 960
agaaaacaga 1020
caaaggat ac 1080
gaaaat ccat 1140
ggt aaaacca 1200

aaggat ccijo.! gpRaaketl & bokd5RY9Achb aalirffadGRg0s it aaenadmasR rddllle
accaccaftgcttiaatdigdhy tceQaadigdeidic fogghiGhh@ciy aghacagagdt ot pedifetadi320

gcaaat gdtseagegaaaact ¢ t gcagacctt gatgatacat ga 1362
<212> PRT <213> Honp sapi ens

<

<400> 10 Met Asp Trp Lys GQu Va

210> 10 <211> 453
Leu Arg Arg

Arg Leu Ala Thr Pro Asn Thr 1 5 10 15 Cys Pro Asn Lys Lys Lys Ser Qu dn
G u Leu<ti3s Aspsx@gpcd u Met 20 25 30 Asp Leu Phe Thr LyS Tyr Tyr Ser Gu
Trp Lys Ay Ay Arg Lys Asn 35 40 45 Thr Asn G u Phe Tyr Lys Thr Ile Pro
Arg Phe Tyr Tyr-Arg Leu Pro 50 55 60 Ala Qu Asp Qu Val Leu Leu Gn Lys
Leu Arg_ {H-G%@ ser Arg Ala 65 70 75 80 Val Phe Leu An Arg Lys Ser Arg
A u Leu Leu Asp Asn u Gu Leu 85 90 95 WD 20051 02639 PCTI EP2004/ 010307

<170>

<210> 1

<211
<Z212>
<2313>

423

DNA

<400> 1

atggctgaga
agaagcaacg
acttctcaaa
aaacgcttcg
attgaaaaag
gatttggaat

ccagaagttt

tga

<210> 2

<211
<212>
<213>

140

PRT

<400 2

1

Caenoarhabditis

aaaatcacca
ctggctctte
tcgacgaatt
aaaagacaaa
cdéaaaggga
ttattttcaa

atgctgaagt

caenorhabditis

PatentIn version 3.1

etegans

dcaacaagaa cgactacctg

atttgacatg cccgaaacac
cacaattcaa agcataattg
tgaaatgctc atgaattgcy
ttctgtggga cacaaagaga
aaaaattcgc atgttcaaaa

gtcagccgag

elegans

10

ctaacgccaa

trtcccatca

gcaaccegtt 60
cacatctcat cgattcgctc 120
atactcagag acagagcttg 180
ctcaactcegg cgatcgaaga 240
caattctgca gatgaaaact 300
cagttttgtc gtcaaagtat 360
aacgaagcga ggaagacgaa 420

423

Met Ala Glu Lys Asn His Gln GIn GIn Glu Arg Leu Pro Gly Ash Pro
5

15



9193 G n Asn Lau Trp Phe Leu Leu Asp LyS Arg @ n Thr

105
115
130
145
Ay
Ser

Lau
Val

Lys
Lau
Trp
Lea
Arg
Gn
Tyr

Leu

135 14
150 15
165 3-70 175 Lau Ser
Asp 180 185 190 Leu G u Asn Tyr

ASD phd Phe2B 40P Ar'gll yerlﬁ

Leu Asﬁ
Adn Tyr

FEpsy

e ASn Tyr Val

OPhe val
Il e Phe Lys Lau

1.0 dy Qu Gu Ala Mt
120 125 Lys Ala Gy Ala Lys Cys Lys A n Phe Phe Thr Ala Lys Va
s4-eu H's Thr Asp Ser Tyr Ay Arg |le Sgerkbsiolpiossd n Phe
Trp Leu Hs dn Thr Arg Ile
Ala dy An dy Tyr
Ile Leu Qu Lau Ile Pro Thr
SfJr Peo Bty Val Cys Thr Ala
Arg 210 215 220 Lys Phe Phe Phg Phe Leu Asp Brn)Lau Arg Thr Ay Lys Ile
225 230 235 240 dn Asp Ile Leu Ala cys Ser
eu Argqg. 245
&g bRy 858
Asp Lys Asp 275 280 285
Hs Ay Thr Ala 290 295 300 Thr
A uIyElneterThle 1365A81FhG 18 N32M GTEVrSEAsEﬁLGLyS @ng Ree GAsp Tyr Lys Thr
Hu Asn Arg Lys Qu Pro Ala Al a
340 345 350 Lau Asp Ile Qu Asn Lys Ay yrr

st

55 L Au S

%ae%%u%ﬁ‘r Reb TBLTR feniuryhe 3Ry
I's Asn Ay Met Lau Ser

Met Thr Asn Val

Ile Asn Tyr

Met Asg;Lys Val
Lau Tyr Asp Val

Adn @14 ¥ serTsdrNPhel Wk

Leu Al a°325 330 335 Lau

Pro Pro Met
Glt Asn Phe Lau Lys Val

I'le

100

Ay Qu
Phe Al a

Lau Arg G u
Leu Pro @ n

Phe Lau Asp Asp Leu

Adn Tyr

Gn du Thr Asn
Lau Asn

Lys Gu G u Leu ser
Phe Leu Asp Arg Val

Vh Val E?ﬁ'ﬁh@rAdnea1ﬁﬁMéfy§8u Met Asn Cys Ala ggn Leu Gly Asp Arg Arg
80

Ile Glu Lys Ala ggs Arg Asp Ser val géy His

GIn Met Lys Thr Asp Leu Glu Phe Ile Phe Lys

Lys Thr val Leu Ser Ser Lys
115

100

Ala Glu Leu Thr Pro L

130

<210> 3

<211> 531
<212> DNA
<213>

<400> 3
atggacctcc

acagatgatyg
accaatgaga
gaacgcttce
ttccgeegta
catatcecag
acgaccacca
gtctcgccct

gccatcaacg

<210> 4

<211> 176
<212> PRT

Homo sapiens

cggactcggc
tcaacgccat
tgctgctecaa
tgcaccacac
tcaggacgct
aggcatcctt
ttgccacctce
ccctgagecec

gcegeageca

ys A

120

135

cttgagagtc
catcctggec
cttcaacaac
gaggacccta
gaaagggaaa
ccrggaggaa
agaacagagc
cggcttcgag

gacagatgac

105

Tyr Pro Giu val

rg ser Glu Giu Asp

ttctgeggee
cagaagaaca
ctgtccagtg
gtagagatga
ctggccaggc
gaggatgaag
acgggctcat

gacctgtccc

gaggagatga

Lys Glu Thr ITe Leu

Lys ITe Arg Met Phe
110

Tyr Ala Glu val Ser

125

Glu
140

gcatcctgag
tgctggaccg
cccgectgea
aacgggacct
agcacccaga
accccatecc
gtgacaccag
atgtccaggce
cgggcgaata

catggtgaac
ctttgagaag
gcagatgagc
ggacagcatc
ggccttecage
accecageace
cceegacacce

tggctcccca

g

60
120
180
240
300
360
420
480
531



365 35 WD 20051026359 PCTI EP2004/ 010307 10/93 Phe Phe Arg Ala Ile Gn Gu
Leu Met Lys Ile Hs Gy An Asp Pro 370 375 380 Val Ser Phe @ n Asp Va
Lys Asp Gu Ile Phe Asp Met Val Lys pro 385 390 395 400 Lys Asp Pro Leu
Lys |l e SewQus@aisfsp Leu Ile Asn Ser Asn A n 405 410 4REI/ERUP4H/AHBIThr Val
Thr Thr Ile Leu Ile Asp Leu Asn Ay Ph&3¥Xrp Thr 420 425, 430 Tyr du Asn
Arg Gu Ala Leu Val Ala Asn Asp Ser A u Asn Ser Ala 435 440 445 Asp Leu
Asp Asp<Zl- 4iEdho s@fiéhrs 11 <211> 1833 <212> DNA <213> caenorhabditis

el egans <400> 11 atgagccgga aaatctgttt tgcagcatct aattttactg aaaagatgtc
ttggttattt 60 ggtgttcaaa aaaacgctac tccgcagatt ccggatgatt ttcaagcagg
tgctgct efdo.12) ggcggtccac aacaaccagg tcaaggccaa cggcaagagg gaaacagcaa
aatggcatat 180 tccttcgact caacagcttt ggagcgtgcc gccaaggctg ctcgtgatct
agagaaaiatt AsA0-eucBrnABR G Abgsayciret Va Ykt gisc §haduat flrasgu aagt t acacg
ccaaaaabag 300 gtcgégaacg agaccaagaalgatcgaagct caattgycca at atgaaatc
agagcacatt 360 cgtgttgctg aagaagaacg gaggaagact ttgggagaag agact aaaca
tgcgcatiergmé20/alciriGhgaah A4 dataHs@aadd tIgdcrryBenagdageur egs aagaggagcet
tgccat gaaa 480 g2 agaat gc aggaagaadag cctccgaaaa cd@d&gaagagt ctgtcaagaa
gcaggaacaa 540 cttcgcaagc aaactattga gcatgagtta gcattaaaac acaaatacga

ot coa0panwBPl e lLHARGCAY BAACE0ANCASIII0ARADL0TLE oG0P, 21 aacagaga

t gt aaactta 5 gagcaaat ga agcypcacga agaagagaagscgaaaadact g tcattgaaaa
aattaaaacc 720 agtggagaac ttatcggttc tggactcaat caatttttga atgataaaac

gaaaatggct 780
sn Asn Leu Ser Ser Ala Arg Leu GIn GIn Met Ser Glu Arg Phe Leu

50 55 60

His His Thr Arg Thr Leu val Glu Met Lys Arg Asp Leu Asp Ser Ile
65 70 75 80

Phe Arg Arg Ile ggg Thr Leu Lys Gly S%s Leu Ala Arg GIn His Pro
85 :

Glu Ala Phe Ser His Ile Pro Glu Ala Ser Phe Leu Glu Glu Glu Asp
100 105 110

Glu Asp Pro Iie Pro Pro Ser Thr Thr Thr Thr Ile Ala Thr Ser Glu
115 120 125

Gln Ser Thr Gly Ser Cys Asp Thr Ser Pro Asp Thr val Ser Pro Ser
130 135 140

Leu Ser Pro Gly Phe Glu Asp Leu Ser His val Gln Ala Gly Ser Pro
145 150 155 . 160

Ala Ite Asn Gly Arg Ser GIn Thr Asp Asp Glu Glu Met Thr Gly Glu

<210> 5
<211= 639
<212> DNA

<213> Drosophila melanogaster

<400> 5
atgagccact tgggcecttge ggatgtgcac cagtccgagg atgcecactceo tgacctggaa 60

tecttcactg getteggeaa ctccgecgoo gaggecttca ttcaaagtot cgcaggaatg 120
gtgaatcagg gcgatgtgga gaccatgata cgggcicaaa agcaaatgct gcaacgcttt 180

gagaaaacca acgagatgct gctcaactgc aatgccttat cgcagagtcg tttgaaaagt 240



gctgcagt ag gaggattgac tgctttggct gtcggctggt ataccgctaa acgaggaact 840
ggagt caccg caagat acat cgaatctcgt ctcggaaaac caagtcttgt aagaaaaaca 900
tccagaatca ctccacttga agtactcaaa cacccaatta aaagtgttca aatgatgact 960

cgt cagaaga vaggmkoeasd gaat ggagtt gtattaccac ctgctttgga acetrgbmoinibb@0 WO
2005/ 02639 PCT/ EP2004/ 010307 11/93 cgtgatattg ccattaccac ctcaaacaca
aagagaaata atggactttt ccgtaatgta 1080 atgttctacg gaccaccagg aaccggaaag

acacttt t g ct t gga
Goagat T RoERaRDaRLcaadily LA Ghag ot g ORE B il Bt T R T
gctt caabmmtgt vyC gamg@tatd gattygichad 2G6Qaagdthat Aggaggagagetgaycgatit t t tIddgcaa
aagagatcaa agaa Eg!%aat gt ct aacgac 1320 acacg ct ctcaac c tttcctcettce
agaact gfHd @f"&g CHeA JPEH9T Fd69¢ Eglatgatatf’%t‘:ﬁga%at tedar %Fagcca"gfggcag
ttcoat t gagagaatat @Q&%c%ﬁ@tatghﬁé}ﬁkc@?%eccfﬁgﬁté WA teatagtcgccaggaat g
gaagaacgtg aacgaattct tctgcaatac 1 ttcaacgagc acatcgtcac tccagcaact
agt ggat aecragaaagt l‘éﬁ@gca@‘t gaaam@aqmca@et@aamaggcm gwaag@gq aagtigt aat

gaagttg gagaat t taaa cdat cgga
tggcaag%ﬁ%tg?aggc %aE %1 3%%3516%89“9%%3 gcg‘t%gga% %“'gcdpflf_1 %ot t%@tcgt

aat act gﬁ@aaemaatmttgt@@aﬁatmgaﬁM@ggﬁt&haagat gg aat ggcttga gaaggagcaa

tt gaaagct c gtaaccaaga agtcaagttc 1800 ggaactacgt tgaagagaga aactgctgtt taa
1833 szr%> 1@ <211> 610 <212> PRT <213> caenorhabditis el egans <400> 12
Met Ser< s Ile Cys Phe Ala Ser ser Asn Phe Thr Gu Lys Met 1 5 10 15
ser Trp<j_1_e|_t,1 Gy Val dn Lys Asn Ala Thr Pro A n Ile Pro Asp 20 25 30
Asp Phe An Ala Gy Ala Ala Pro Ay Ay Pro dn dn Pro Ay An 35 40 45
Ay A%y &% Gu Ay Asn Ser Lys Met Ala Tyr Ser Phe Asp Ser 50 55 60

Thr Al a J8d %r%si%l’gi'lAl ﬁeﬂn@g!ﬁ)‘t@r” a Ala Arg Asp Leu G u Lys Phe

<400> 6
Met Ser His Leu Gly Leu Ala Asp val His GIn Ser Glu Asp Ala Thr
1 5 10 15

Pro Asp Leu gau ser Phe Thr Gly S?e Gly Asn ser Ala géa Glu Ala

Phe Ile g‘tn ser Leu Ala Gly l:et val Asn Gln Gly Agp val Gglu Thr
5 0 4

Met Ile Arg Ala GIn Lys GIn Met Leu Gln Arg Ege Glu Lys Thr Asn
50 55 _

Glu Met Leu Leu Asn Cys Asn Ala Leu Ser Gln Ser Arg Leu Lys Ser
65 70 75 80

Ala ser Glu Asp g?e Lys Arg His val Lys Cys Leu Ser Glu Met Lys
' 90 95

Lys ASp Leu Asp Tyr Ile Phe Arg Lys Ile Arg Ile Ile Lys GIn Lys
100 105 110

Leu GIn Ser GIn Phe Pro Ala Ile Tyr Ala Glu val GIln Pro Gin Arg
115 120 125

Ser Ser Leu Ala Glu Glu Ala GTu Asp Asp Thr Glu Ala Gln Ala Lys
130 135 140

Lys Thr ala Glu Thr Pro Ala Pro Ala Ala Ala Lys Pro val Leu Ser
145 : 150 155 160

Thr Lys Lys Ser Ala Ala Thr Ile Glu Tyr val GIn Met Glu Glu Ala
© 165 170 175



65 70 75 80 Pro Asn Ala Lys Qu Ala Leu Qu Leu Ser Arg Met G n Qu val Thr

85 90 95 Arg dn Lys GQu val Qu Asn Qu Thr Lys Lys Ile u Ala A n Leu

100 105 110 WO 20051026359 PCT/ EP2004/0] 0307 12/93 Ala Asn Met Lys Ser Gu
His Ile ArgvVadositaassd u Gu Qu Arg Arg 115 120 125 LyspdbEeridosiioicser G u
GQu 1Thr 35 Lys H's Ala Hs 140 Arg Algesd u Tyr 130 An Asp G n Leu Ala Arg
Lys Arg Ala Qu GQu GQu LeU Ala Met Lys 145 150 155 160 Ala Arg Met dn
Gu Qu Ser Leu Arg Lys G@n GQu Gu 5er Vval Lys 165 170 175 Lys Gn GQu dn
Leu Arg Lys An Thr Ile Qu Hs GQu Leu Ala Leu 180 185 190 Lys Hi s LyS Tyr
A u Leuv& wshyssnl ey Ay vllacli wlEhelvAngn Ala agIld Ays20fy 285 Ala Lys Al a
Ala Arg Asp Asn ARBOAsp Val Asn LelB5d u G n Met Lysi910 215 220 Leu His Qu
GQu Qu Asn Arg Lys Thr Val Ile Qu Lys Ile Lys Thr 225 230 235 240 5er
Ay G uckelel w1y SO Hay AL rbShsr( Alp Bae 48Uads TSP L¥e 245 250 255 Thr
Lys Ile Ala AlI5Ala Val Gy dywobeu Thr Ala Leu2é& a Val Ay 260 265 270 Trp
Tyr Thr Ala Lys Arg Ay Thr Ay Val Thr Ala Arg Tyr Ile Qu 275 280 285
5er Arthf%S .%WL¥§ pro Ser Leu Val Arg Gu Thr ser Arg Ile Thr 290 295 300
Pro Leu’d §3fal L&Y Lys Hs Pro Ile Lys Ser Val G@n Met Met Thr 305 310 315
320 Arg Gn Lys Lys ASP Pro Leu Asn Gy Val Val Leu Pro Pro Ala Leu
C<210s 7
<211> 1215
<212> DNA
<213> Caenorhabditis elegans
<400> 7
atgccaaccg acgaaccttc gaagcgaaaa tccatittac caacgattcc aacatccctg 60
atgttgaaga aaagtaacga agcattgagt gacttcgaac gaacatttaa tgatcgagtt 120
atggatatat ttgccgaaaa tcgaagaata gatgtagagg agtttaaaaa aaatgccgaa 180
tygctttitaa acatcattcg atcgaacaaa atcgatttaa attggggtda agggggagaa 240
agtagatatg tgacgataac tcgattaatg aaaatactca aaacttcacc acaatcaatc 300
aaagatctac ttccacataa cacagtgtcg aatttcgtta aaataaccaa ttataattta 360
acaattgata tcactctttt agaggagctt gtacgaacag tcattcacgc tgaggagtcc 420
tacatcaaac ttcttccatt ttcagaaaat agcacagaga tttccagtta tagtctccaa 480
gactttgtgg ccacacattt tattccaatt atgattgaag aaccggaaaa tcctgtctat 540
tatacagctt acgcagttgyg aacaatattt ttcctattgg gtgetcgacg gegagactgt 600
gtatatttga aggatttact tgcttcaaca ctictactac aactcgaaga gtgtattcat 660
gcagagaatc attgcttatc acctccgaaa attgatgtat tcaccgtcge tcaatttcga 720
accactttat cagaattccg attccttgac tcccaacgaa agggattgtt gocgccagceg 780
gacttgaaat tittcagaga cggaatcttc aatgaggttt tcaccaagcg aatcttcgaa 840
atttcaataa cctatgaaga tggacgtatt gatttcaaag cgttcgttga ttttgtcacc 900
gctctaaagt tccgtcatac cactgcctee gecaaatacce atttcgaaat tctggatcta 960
aaggatgatg gactgttgga tgaggaagaa attcgatcaa tatcatcatt tcagcttcaa 1020
aacctgccag attacgtecc ggaagataat'agtgtgaacc cggaagtagc aactgccgaa 1080
ctgagagata tgatgcgtct gaatcagaat ggaattacat tggaagagtt tcttgctaat 1140
cggatgaact cgacgtttge tggattcete tccaattccg atgattacat gaagtacgaa 1200
cgacgcgagc aatag 1215

<210> 8



325
340
355
370
Ay
Hi s
Phe
Met
Thr
Pro
Leu
Leu
Arg
Cys
Ser
560
575

330 335 Gu Arg Arg Leu Arg Asp Ile Ala Ile Thr Thr Ser Asn Thr Lys Arg
345 350 WMh Asn Gy Lets Phe Arg Asn Val

360 365 Gy Lys Thr
375 38wy 0RA8EA926359 PCT! EP20041010307

ASP Ile Ala Pro Leu
Phe ASP Trp
Ile ASP Qu Ala Asp
Ser &1 A3ps Thr Arg
Gy Qu dn ser Arg
G u<d 4 PRRT Asp Trp

Lys Val

val 84 Phe Thpaihd; B

Ser GI n Arg Leu Lys Leu Asp Asn
Ala Lys Lys Thr

Asn G u Val
Lys<¢@% VAl 11le dy Trp @n A a

Leu Phe Ala Lys Ser

Gy Arg ASP d g3 385 390 395 400 Val
Al a See Lys
Al a Phe Leu
Ala Al a Leu
Lys Phe Met
Al a Val

Met
Sefpi

I S

Asn

Ser

G Vle'yaflrol-ﬁﬂ' IQE; GLlpdy 8et 1§ sValg
GutHis Lys Met Qu

Adn H s

Pro Thr Ser Leu

Glu

Arg

Ile

65

Ser

Pro

val

Glu

Leu

145

Asp

Asnh

Leu

ser

Cys
225

Arg

Ile

50

Ile

Arg

GIn

Lys

Leu

130

Pro

Phe

Pro

Gly

Thr

210

Leu

Thr

35

ASp

Arg

Tyr

ser

Ile

115

val

Phe

val

val

Ala

195

Leu

Ser

20

Phe
val
ser
val
Ile
100
Thr
Arg
Ser
Alp
rk
Arg

Leu

Pro

Ser
Adn
Asn
Leu
Asp
Au
Thr
Phe
Ay
ser

Arg
Lys
Al a
Val
Arg
Gu
Pro
Asp
Met
Al a

Met Phe Tyr

@y Pro Pro @y Thr

Leu Ala Gn His 5er Gy Leu Asp

13/ 93 Tyr Ap@r/iedookemsohhr Ay

Ser Ala lle

Lys 405 410 415 dy Leu Ile Val
420 425 430 Ser Lys Asn vy
435 440 445 Leu Phe Arg

Arg
Phe
Val
Phe
Arg
Al a

Trp val

Ser

Tyr Ala ser Gu Thr

Al a 450 455 460

ser Asn G n

Asp 465 470 475 480 dn

G.u Arg Ile 485 490 495 Leu
Thr Ser Ay 500 505 510 Ser
Al a Lys
Gy Arg Au Leu 530 535 540

515 520 525
545 550 555

/%5)9 s%FQIMLIbrpral @hﬁ%neﬂd a net 565 570

p Leu

du Lys s G

n

Met Leu Lys Lys Ser Asn Glu Ala Leu Ser Asp Phe
25

Asn’

Glu

Asn

Thr

85

Lys

Asn

Thr

Glu

Thr

165

Tyr

Arg

Leu

Pro

Asp

Glu

ASD

TYr

val

Asn

150

His

Thr

Arg

Gin

Arg

Phe

55

Ile

Thr

Leuy

AsSh

ser

Phe

Ala

Asp

Leu

215

Ile

val
40

Lys
ASp
Arg
Ley
Leu
120
Hisg
Thr
Ile
TYr
cys
200

GTu

Asp

Met

Lys

Leu

Lew

Pro

105

Thr

Ala

Gy

Pro

Ala

185

val

Gu

val

ASp

AsSn

Asn

Met

90

His

Ile

Glu

Ile

Ile

170

val

Tyr

Cys

Phe

Ile
Ala
Trp
75

LysS
Asn
ASp
Glu
Ser
155
Met
Gly
Leu

Tla

Thr
235

Phe

Glu

60

Gly

Ile

Thr

Ile

Ser

140

Ser

Ile

Thr

Lys

His

220

val

Ala

45

Cys

Glu

Leu

val

Thr

125

Tyr

Tyr

Glu

Ile

Asp

Ala

Ala

30

Gliu

Phe

Gly

Lys

Ser

110

Leu

Iie

Ser

Glu

Phe

130

Leu

Glu

Gln

Asn

Leu

Gly

Thr

a5

Asn

Leu

LYS

Leu

Pro

175

Phe

Leu

Asn

Phe

Arg

Asn

Glu

80

s5er

Phe

Glu

LeL

Gin

160

Glu

Leu

Ala

His

Arg
240

Leu Lys



580 585 590 Ala Arg Asn G n Gu Val Lys Phe Gy Thr Thr Leu Lys Arg GQu Thr
595 600 605 Ala Val 610 <210> 13 <211> 1761 <212> DNA <213> Hono sapi ens
WO 20051026359 PCT/ EP2004/ 010307 14/93 <400> 13 atgtcgtggc tcttcggcat

t aacaagggowoesEAQEN3Y 0 aaggcgcggyg gcggcgecgecg 60 ccttt gccocTEPIEIOHBOT
cggggccgag ggcggcgggg accgcggctt gggagmscgg 120 ccggcgccca aggacaaatg

gagcaacttc gaccccaccg gcctggagcg cgccgccaag
ctcgcgttat gccaaggacg ccctgaatct ggcacagatg
ggagcaacag tccaagct ca aagagtat ga ggccgccgtg

180 gcggcgcgcg agct ggagca
240 caggagcaga cgctgcagtt
300 gagcagctca agagcgagca

gat ccggﬁnglwagguthghag’&ggaggahe gaocktgage G60Argaggaijackter ggcagcacca
ggccagggec cagt at caag*aaaagct ggc ccg cgc 420 tacgagdgacc aactgaagca

gcagcaactt ctcaatgagg agaatttacg gaagcaggag 480 gagtccgtgc agaagcagga
agccat geaiga T 66 CAGC As b $80CEI8Re FakJgagaty 4011 £ o86aGaaga at gagat gct
gcgagt ggag gccgageffcc gggcgcgcge @#dggccgag 600 cgagagaat g cagacat cat
ccgcgagcag at ccgcctga aggcggccga gcaccgtcag 660 accgtcttgg agtccatcag
gacggct.qgc t 1t a t 0 cagagci,, gggacaaagt
Sacagocmag o o e S 0t PhoTy e JoTo5h Coaagant o
cacgcttgtc gccggccgcet tcatcgagge tcggC gggg 840 aagccgtccc tagt gaggga

gacgt cccgc_at cacggt gc ttgaggcgct. gcggcaccce 900 _ at ccaggt ca gccggcggct
cct cagt”(’f%a% @éag%%fcby% Fg%g&ﬂ gﬁgtg%legg?ﬁ ;%go“aabﬁ%dé’égﬁl'@ t ggaagcacg
gct gcgcgac at cgccat ag caacaaggaa caccaagaag 1020 aaccgcagcc tgtacaggaa
catcctgatg tacgggccac caggcaccgg gaagacgctg 1080 tttgccaaga aactcgccct
gcact caggcHat ghacthacylx Gar caltighys dygdygglbe Gle40le geggepcoma t ggggcggga

aggcgt gic gccat gcaca agdfctttga ctgggccddt 1200 accagcc gcggcecet cct
gctctttgtg gatgaagcgg acgccttcct tcggaagcga 1260 gccaccgaga agat aagcga

Ile ser ser '

335

ggacct Qaggags @ag Etﬂtyggggﬁq_gﬁ Cidpcetu @ acgg%ﬁ avg kg 28er

Phe Gin Leu

Pro Glu
355

Asn

Gln Asn Gly

370

Gin Asn Leu Pro Asp Tyr val Pro
340 345

val ala Thr Ala Glu Leu Arg Asp
' 360

Ile Thr Leu Glu Glu Phe Leu Ala
375

Asn Ser val
350

Glu Asp

Met Met

Arg Leu Asnh
365

ASn Arg
380

Met Asn Ser

Thr Phe Ala Gly Phe Leu Ser Asn Ser Asp Asp

Tyr Met
385 390 395

Lys Tyr Glu
400

Arg Arg Glu Gln
<210> 9
<211>

<212>

1362
DNA
sapiens

<213> Homo

<400> 9
arggactgga

60
120
180
240
300

360

aagaagttct tegtcggcge ctagegacge ccaacacctg tccaaacaaa

aaaaaadagty aacaagaatt aaaagatgaa gaaatggatt tatttacaaa dtattactcc

gaatggaaag gaggtagaaa aaacacaaat gaattctata agaccattcc ceggttttat

tataggctgc ctgctgaaga tgaagtctta ctacagaaat taagagagga atcaagagct

gtctttctac aaagaaaaag cagagaactg ttragataatg aagaattaca gaacttatgg

tttttgctgg acaaacgcca gacaccacct atgattggag aggaagegat gatcaattac



ggccagcaca gcaacaagtt
t gggccat ca at gaccgcat
cgggagcgcc t ggt gagaat
aagcagcyc cwioomageksoc

accaaccaga gcagtttgac 1380
acctgccagg gcaggaggaa 1440
ttaagccggC cacagaagga 1500

agt gct cgga gecaaci206: 14560
ccgtgtcctg gcaggccacg 1620

cat gct ggt c ctggccagca
caat gagatg gtccacttcg
gtattttgac aagtatgttc
ccagtttgac tacgggagga

ccgggagat ¢ gct casgmst gg

ct gacggagg gcat gt cggg
gcgt at gcct ccgaggacgg

gct gt ceagc, 49¢AGLAY gL € 90965 LA9gegt 99 %740
gacgaggﬁttaccccggécgﬁxgaa%%% @%ﬁog 14 < g %%%ﬁ <2%§> PR% %O 286 / 026359
PCT/ EP2@84{ 31080 Taad &ke3 thzaeagaﬂommmaangam@wmtamag&c Tr p&eu Phe
GIyIIeAsnL)és GlllyjProIgSGIiGuG 10 15 )&%Prog@)ProPro
Leu PrdTEFHFTAFR EPRIHAFAFIFAPETE 6a@a§a@ayg%ta§ga§ro CagFViRIAt Ar g°®Wy Lau Ay
Asp Ar galPgfrgtkg dEIF:Qg{éQ%a'A@@ct §oabr @%@hr%&ﬁh&acﬁat’é’ atep Preodhr Gy
Leu Gu Arg Ala ys Ala a Arg u 0 55 60 . Lau u Hs Ser Arg Tyr
Al a LyitAsfaabh 9602 Rt L agatabect@ AadeatC @5t YRS tte&krgkteot d A60Thr Lau
an Leu g égz 4@3 yS 4%5 (%ﬂ g (%% g}u Al.a. Al a Gu d@n
Leu Lys =) 4 éﬁu% ?td: if‘l% A l&t@/afo §31 g%%aog gtAl‘ 97%?9 Lys Thr
Leu SercaGhataGkt thotadyoggGitctt$gad fat¥rartghlagdi2@od@b tgdighabtg G msdyr G n
Asp Lys Leu Ala Arg An Arg Tyr Glu Asp G n 130 135 140 Leu Lys G n @n Gn
Lau Le(FeAR3P9aEYy QﬁcﬁagﬁﬁﬁcL%ﬂ?tﬁﬁgfqﬁy§C¥§CECQ§tuCt9CCCtaag agtttatggc

cagtacttga atcttgataa agatcacaat ggcatgctca gtaaagaaga actctcacgce 800

catggaacag ctaccatgac caatgtcttc ttagaccgtg Ttttccagga gtgtctcact 960

tatgatggag aaatggacta taagacctac ttggactttg tccttgcatt agaaaacaga 1020

aaggzacctg cagctctaca atatattttc aaactgcttg atattgagaa caaaggatac 1080

ctgaatgtct tttcacttaa ttatttcttt agggccatac aggaactaat gaaaatccat 1140

ggacaagatc ctgtttcatt tcaagatgtc aaggatgaaa tctttgacat ggtaaaacca 1200

aaggatcctt tgaaaatctc tcttcaggat ttaatcaaca gtaatcaagg agacacagta 1260

accaccattc taatcgattt gaatggcttc tggacttacg agaacagaga ggctottgrt 1320

gcaaatgaca gtgaaaactc tgcagacctt gatgatacat ga 1362

<210> 10

<211> 453

<212> PRT

<213> Homo sapiens

<400> 10

Met Asp Trp Lys Glu val Leu Arg Arg Arg Leu Ala Thr Pro Asn Thr

i 5 10 15

Cys Pro Asn Lys Lys Lys Ser Glu GIn Glu Leu Lys Asp g?u Glu Met

20 25
Asp Leu pPhe Thr Lys Tyr Tyr Ser Glu Trp Lys Gly Gly Arg Lys Asn
35 40 45

Thr Asn Glu Phe Tyr Lys Egr Ile Pro Arg Phe gﬁr Tyr-Arg Leu Pro

Ala Glu Asp Glu val Leu Leu GlIn Lys Leb Arg Glu Glu Ser Arg Ala

65 70 75 80

val Phe Leu GIn Arg Lys Ser Arg Glu Leu Leu AsSp Asn Glu Glu Leu

85 50 95

ggt cct gacc gaggccat ga

t ggacacccg cgtgcaagat 1680



145
Arg

Arg
Leu
Al a
Ay
Val
Phe
Arg
Arg
Tser
Asn
Pro
Ser

400

150 155 160 du ser Val Adn Lys Gn Gu Ala Met Arg Arg Ala Thr Val Qu
165 170 175 du Met Qu Leu Arg,H s Lys Asn Qu Met Leu Arg Val Qu Ala
180 185 190 Ala Arg Ala Arg Ala Lys Ala Qu Arg Qu Asn Ala Asp Ile lle
195 200 »8h0268dou G n Ile Arg Leu Lys Ala Ala G u H drgr6dsidiar Val

G u 210 215 220 ser Ile Arg Thr Ayig Ay Thr Lau Phe Gy Gu Gy Phe Arg
Phe 225 230 235 240 Val Thr Asp Trp Asp Lys Val Thr Ala Thr Val Ala

Leu Thr Leu 245 250 255 WD 2005/ 026359 PCTI EP2004/ 010307 16/93 Leu Al a
Gy Val Tyr Ser Ala Lys Asn Ala Thr L2u Val Ala Ay 260 265 270 Arg

| | 371G asAlLlzuATp Ebe \@uyLdly sspriysSerg leéo el PrAr ¢ral metThile 275 280 285  Ser
Ile Thr Val LU%G u Ala Leu A’ SH s Pro Ile dRr*fal 5er 290 295 300 Arg
Leu Leu Ser Arg Pro G n Asp Ala Leu u dy Val Val Leu 305 310 315 320
Pro;13e614+@NuGTh AR AkOaMahy A uAREh bhe ALaLYd gaf @\ TRy Arg 325 330 335
Thr Lys Lyig5Asn Arg Ser Leuzdyr Arg Asn |l eli}®u Met 'Tyr Gy 340 345 350
Pro Ay Thr Ay Lys Thr Leu Phe Ala Lys Lys Len Ala Leu H's 355 360 365

) o PR S bR b 7Y ARG R A R 050050

Thr Ser Arg Arg Gy Leu Leu Leu Phe Val Asp GQu Ala Asp Al a Phe

Lys Leu Leu His Thr Asp Ser Tyr Gly Arg Ile Ser Ile Met GIn Phe
145 150 155 160

Phe Asn Tyr val Met Arg Lys val Trp Leu His GIn Thr Arg Ile Gly
165 170 175

Leu Ser Leu Tyr Asp val Ala Gly Gin Gly Tyr Leu Arg Glu Ser Asp
180 185 180

Leu Glu Asn Tyr Ile Leu Glu Leu Ile Pro Thr Leu Prao Gln Leu Asp
195 200 205

Gly teu Glu Lys Ser Phe Tyr Ser phe Tyr val Cys Thr Ala val Arg
210 215 220

Lys Phe Phe Phe pPhe Leu Asp Pro Leu Arg Thr Gly Lys ITe Lys Ile
225 230 235 240

GIn Asp I7e Leu Ala Cys Ser Phe Leu Asp Asp Leu Leu Glu Leu Arg
245 250 255

Asp Glu Glu Leu Ser Lys Glu Ser Gin Glu Thr Asn Trp Phe Ser Ala
260 : 265 270

Pro ser Ala Leu Arg val Tyr Gly GIn Tyr Leu Asn Leu Asp Lys Asp
275 280 - 285

His Asn Gly Met Leu Ser Lys Glu Glu Leu Ser Arg His Gly Thr Ala
290 285 . 300

Thr Met Thr Asn val Phe Leu Asp Arg val Phe Gln Glu Cys Leu Thr
305 310 315 320

Tyr Asp G1y Glu Met Asp Tyr Lys Thr Tyr Leu Asp Phe val Leu Ala
Y Pl 325 4 330 335

teu GTu Asn Arg Lys Glu Pro Ala Ala Leu GIn Tyr Ile Phe Lys Leu
340 345 350

Leu Asp Ile Glu Asn Lys Gly Tyr Let Asn Val Phe Ser Leu Asn Tyr
355 360 365



405
420
435
450
465
Pro
Ay
Arg
Al a
Leu
Adn
Arg

410
425
440
455
470
485

500 505 510 Arg Lys cys ser

415 Leu Arg Lys Arg Ala Thr G n Lys Ile Ser Gu Asp Leu Arg Ala Thr
430 Leu Asn Ala Phe Leu Tyr Arg Thr Ay G n H's Ser Asn Lys Phe net

445 Leu Val Lau Ala Ser Asn G n Pro GQu Gn the Asp Trp Ala Ile Asn
4600 2003024369 11 e Asn G n Met Val His the Asp LeupPi@psdoysofdsty G u Gu
475 480 Arg GQu Arg Leu Val sfwegg Met Tyr Phe Asp Lys Tyr val Len Lys
490 495 Ala Thr Qu Ay LyS An Arg Leu Lys Leu Ala G n Phe Asp Tyr
Gu Val Ala Arg Leu Thr Gn Gy net ser Ay

Shhe5He Rrp AT® PROGTDZE39%uPLd! EFZ0DA HOINY cTh/h83 ddou I1e Ala G n Leu

Val
Thr

A R,
A gg
<213> Mus nuscul us
cagccattct caaacagaag 60, aacc
aagat a&¥ad* Pgf gHt-Gt c%slﬁbe

gt gacacggt gttgctaaa

Sei70Trp A n Ala Thrd378la Tyr Ala Ser38%630 535 540 G u ASP dy Vval
GQu Ala Met Met Asp Thr Arg Val A n Asp 545 550 555 560 Ala Va

S EH 8 Shr ol DLl S el 3,510,000 50

<400> 15 atggcctctg gagccgattc aaaaggtgat gatttatcaa
accca atcggttaat ttttgatgaa gccatcaatg
Sef gt céybéigd%gélbd‘é“twagg &f ttgttccgag

5180 ggaaagaaaa gacgggaagc tgtatgtatt gttctttctg

at gacacgtg ttctgatgag 240
Gly Asp Thr Xg% Thr Thr Ile Leu Ile Asp Ley Asn Gly Phe Trp Thr
430

425:

Tyr Glu Asn Arg Glu Ala Leu Xa1 Ala Asn Asp Ser Glu Asn Ser Ala

435

Asp Leu Asp Asp Thr

445

450
«210> 11
<211> 1833
<212> DNA
<213> cCaenorhabditis elegans
<400> 11
atgagccgga aaatctgttt tgcatcatct aattttactg aaaagatgtc ttggtrattt 60
ggtgttcaaa aaaacgctac tccgcagatt ccggatgatt ttcaagcagg tgetgetcoct 120
ggcggtccac aacaaccagg tcaaggccaa cggraagagg gaaacagcaa aatggcatat 180
tccttegact caacagettt ggagcgtgec gccaaggctg ctcgtgatct agagaaattt 240
ccaaatgcca aagaagctct tgaattgtcg agaatgcaag aagttacacg ccaaaaagag 300
gtcgagaacg agaccaagaa gatcgaagct caattggcca atatgaaatc agagcacatt 360
cgtgttgctg aagaagaacy gaggaagact ttgggagaag agactaaaca tgcgcattcy 420
cgtgctgaat atcaagatca attggecaga aagagagecg aagaggagot tgcocatgaaa 480
gctagaatgc aggaagaaad cctccgaaaa caagaagagt ctgtcaagaa gcaggaacaa 540
cttcgcaagc aaactattga gcatgagtta gcattaaaac acaaatacga gctcgagaaa 600
attgacgcag agaccagagc cagggcaaag gctgctcgag ataacagaga tgtaaactta 660
gagcaaatga agcttcacga agaagagaac cgaaaaactg tcattgaaaa aattaaaacc 720
agtggagaac ttatcggttc tggactcaat caatttttga atgataaaac gaaaatcgcet 780
gctgcagtag gaggattgac tgctttggct gteggctggt ataccgctaa acgaggaact 840
ggagtcaccg caagatracat cgaatctcgt ctcggaaaac caagtcttgt aagagaaaca 900
tccagaatca ctccacttga agtactcaaa cacccaatta aaagtgttca aatgatgact 960
cgtcagaaga aggatccact gaarggagtt gtattaccac ctgctttgga acgtcgtctt 1020



aagattcgaa tgaatagagt tgttcggaat aacctccgag ttcgcctagg agatgtcatc 300
agcatccagc catgccctga tgtaaagtat ggcaaacgta tccacgttct acccatcgat 360
. gacacagt gg aaggcat cac tggcaatctc tttgaagaat accttaagcc gtacttcctg 420
gaagctt at eu@gaeddsssg t aaaggagat atttttcttg tccggggt gg 9atBesh@sh1380
gt ggagttca aagttgtaga gacagatccc agccgpssact gtattgttgc tccagacaca 540
gt gatccact gtgaggggga gccaat caag cgagaggat g aggaggaatc cttgaatgaa 600
gt aggctatg atgacatcgg tggttgcagg aagcagctag ctcagat aaa ggagatggtg 660
gagct 0¢Gagath@agaeat firchgCOChEhEdcad AR H R {0 a BidHR #R0 L gt 84108 99948 d 20
atcttgttgt atgggcctcc tgggacagtg aagaccctga ttgctcgagc tgtggcaaat 780
gaaact gagttecl GREEIqCADE t IWECOB]A20Q AT L Geba CRTHHRGE T Macataagget gdii4840

gagt ct g C Lcectgcta 00
et cor e en Gk b ERIERLH-0ARRRREH RRRRRR) B ot 40T 2860
gagcgt egetctiged atei taagt tgitcgacmgchcrtcggniag gganhaasy ¢ rgagageacapsd 020
gt gat a%tta t ggcagcaac caattggaccc aacagcattg acccagccct acggcgattt 1080

ggt cqctittyraeay AGagHecagat At e 2a R 20300 Herdg 281 H 048t a O Ct933ggagatlB 28 140
ctt Cagaakssgtgk %%ee&%cget&%eee&&cgs%gggg@gga@&q,%egéggqaagg%tqggaga§s§200

aat gagact ¢ atggtcatgt fggtgctgat tt atgttcaga
2005/ 02635 gP6T | EP2OMM LD 1913072 g k8] 9 ga atguiC at g agganagaaicgggac queat t

gacct agaag at gagaccat tgatcctgag 1320 tcatgaatt ccctggcagt tactatggat
gact t cCATTaGGe PAFEAFEE ARagUUE o1 51022 SR BRRPAL Y C6EIEATRECt gtall agag
gt QCCa(’t%@-&ctgﬁé‘@%Egﬂ%cﬁgaﬁc%ﬁégﬁﬁ‘:tlé‘%%ga%bﬂgﬁgga@é alegnnedct 9ageh t cag
gagttggttc agtatcctgt ggaacatcca 15 gacaaattcc tcaaatttgg catgactccc

t ccaaa@gERALLEY At eagitogdaget etrat]l GOt TGt §lapggartadgorat@ant ggdbakhagcece

2L 90! Aak AT 09580050030 LRl 6l DA AC°HERARR. B SELRRL OCtapet
ccct gt ghagdettd ehidatheagitagedgrldifdQcticrabtgoadgRygeheaagsat gavaat at t
ggagat ggt g gt ggagctgc tgaccgagtc 1800 atcaatcaga tcctgacaga aatg at ggc

at gt ct £6ERP9359h FAELATTET 19P3EEM G231 BB (498 T IREC A AFHEAIFAC catlédl t gat

cctgct Lol fofel @ng.t 1920 cagctcattt atatcccact tc t gag
aagt cc ngQCtttg%?Q%%%%agaaggré a tlﬁ%O ct gcgaaagt ccccagttgc cagégit gtg
gatttggagt tcctggctaa gatgactaat 2040 ggcttttctg gagctgattt gacagaaatt
tgccaaéég@’ cligtaaact ggccattcgt 2100 gaatctattg agagtgagat taggcgagaa

cgagagaggf, agapaaatcc atcggttatg 2160

<212»> PRT

<213> Caenorhabditis elegans

<400> 12
Met Ser Arg Lys Ile Cys Phe Ala Ser igr Asn Phe Thr Glu Lys Met
1 5 15

Ser Trp Leu SBE Gly val Gin Lys ggn Ala Thr Pro Gln gge Pro Asp

Asp Phe GIn Ala Gly Ala Ala Pro Gly Gly Pro G1n GIn Pro Gly Gln
35 40 45

Gly gan Arg GIn Glu Gly ?gn Ser Lys met Ala T%r Ser pPhe Asp Ser
6

Thr Ala Leu GTu Arg Ala Ala Lys Ala Ala Arg Asp Leu Glu Lys Phe
65 70 75 80

pPro Asn Ala Lys Giu Ala teu Glu Leu Ser Arg Met GIn Glu val Thr
85 90 95

Arg GIn Lys Glu val Glu Asn Glu Thr Lys Lys Ile Glu Ala Gin Leu
100 105 110

tctg 1260 WO



gaggt agaag aggacgatcc agtgcctgag atccgcagag atcactttga ggaagccatg 2220
cgttttgccc gactttctgt cagcgataat gacattcgga agtatgaaat gttcgcccag 2280
acact gcagc agagtcgagg ttttggcagc ttcagattcc cttcagggaa ccagggtgga 2340

gct ggt cccq‘,?
c

gacgat gac
muscul us
Ala lle

8 R

Lys Arg 50 55 60 WD 2005/ 026359 PCT/ EP2004/ 010307 19/93 Arg A u Al a Val
Au

Cys Ile val

As+YAr
Il e Ser
H s Val

Leu Ser

N/ARU \FY
EOG n Pro

Leu Prolle

Leu Ph@TG Aspvalln Tyeu
Ile Ard¥®ys Ay Asp
Val du Phe Lys Val

Ala Arg Met Gln

Lys

LyS

Ala

Leu

225

Ser

Thr

Trp

sSer

Pro

305

Arg

Glu

ASD

Gly

Gin

His

Lys

210

His

Gly

Lys

Tyr

Glin

Arg

AsSn

Lys
370

Glu

Lys

195

Ala

Glu

Glu

Ile

Thr

275

Leu

Glu

Lys

Arg

Gly

Thr

Gln

180

Tyr

Ala

Glu

L.eu

Ala

260

Ala

Gly

val

LyS

Leu

340

Leu

Leu

SRbA ki ATy 8 s

gtatggcta a 2421
<400> 16 Met Al a ser
1510 15 Leu Lys @n Lys Asn Arg Pro Asn Arg Leu ile Val Asp GQu

Yu 450

n

Leu

Cys Pro
Asp Asp Thr Val

Aau At
1] el

Val

165

Leu

Glu

Arg

Glu

Ile

245

Ala

Lys

Lys

Leu

ASp

325

Arg

Phe

Phe

14

<210> 1f¢3211> 806
Gy Ala Asp ser

HE At

Asp Val

e Leu Val

Lys Tyr

Arg

Gu Thr Asp Pro
Glu Glu Ser Leu Arg Lys

Arg

Leu

ASD

Asn

230

Gly

Ala

Arg

Pro

ASp

Arg

Ala

Ly5

Glu

AsSn

215

Arg

Ser

val

Gly

ser

295

His

Leu

Ile

Asn

Lys
375

Gln

Lys

200

Arg

Lys

Gly

Gly

Thr

280

Leu

Pro

Asn

Ala

val

360

ser

Thr
1.85
Ile
Asp
Thr
Leu
Gly
Gly
val
Ile
Gly
Ile
345

Met

Leu

170

ITe

ASp

val

val

Asn

250

Leu

val

Arg

Lys

val

330

Thr

Phe

Ala

GRMIGRET tggaggt ggc acaggtggca gt gtgtacac agapgp %%10%6100

<212> PRT <213> Mus
Lys Ay Asp Asp Leu ser Thr

y Lys

GQu dy Ile Thr
S-yRr &raTyi 2 Pila

A& ST VY ATELAE,

n Pro Lys Met

uLys Ay Lys

65, 70.75 80 Lys Ile Arg
BF f9ef! 86190785 dy Asp Val

100 105 110 Arg Ile

Ghy GO UL oAl AaTyiEt
&Yy dy Met Arg A

ser pro Tyr Cys Ile Val

Gln

GTu

Ala

ASn

ITe

235

G1n

Thr

Thr

Glu

Ser

315

val

Thr

Tyr

GIn

Glu Glu Ser vai Lys

His

Glu

Leu

220

Glu

Phe

Ala

Ala

Thr

300

val

teu

Ser

Gly

His
380

175

Glu Lteu Ala

Thr

205

Glu

LYS

Leu

Leu

Ser

Gln

Pro

Asn

Pro

365

Ser

180

Arg

GIn

Ile

AsSn

Ala

270

Tyr

Arg

Met

Pro

Thr

350

Pro

Gly

Ala

Met

Lys

ASp

va)

Ile

Ile

Met

Ala

335

Lys

Gly

Leu

Leu

Arg

Lys

Thr

240

Lys

Gly

Glu

Thr

Thr

320

Leu

Arg

Thr

ASp

dy 115 120 125 Asn

130 135 140 Pro
145 150 155 160
165 170 175



Al a
Asp
Cys
Arg
240
255
270
280
295
305
Lys
Ser
Arg
Al a
Lys
Thr
Al a

Pro Asp Thr Val Ile Hs C¢ys Gu Gy GQu Prolle Lys Arg u 180 185 190
GQu Au Qu Ser Leu Asn Gu Val Ay Tyr Asp Asp Ile Ay dy 195 200 205
Arg Lys An Leu Ala An lle Lys Qu Met Val Qu Leu Pro Leu 210 215 220
H s Prfy Modiobdy Phe Lys Ala Ile Ay Val Lys Pro Pro prfgdbsemder 230 235
Ile Leu Leu Tyr Ay Pro Pro Ay jas Gy Lys Thr Lou Ile Ala Arg 245 250
Ala val Ala Asn Qu Thr Ay Al a Phe Phe Phe LeuIIeAsn Ay Pro 260 265

2ol RE T STy B e S B E A G o) s 290

300 GQu LeUAsp Al a IIe Ala Pro Lys Arg Gu Lys Thr Hs Ay G u Val

310 315 0 A u Ar e Val _Ser A n Leu Leu Thr Leu Met Asp Ay Leu
324 33"'8r 3 Ilg g&% SAY % ARI TR 819aterneys ARR M%lYhr Asn Arg Pro Asn
WD 2005/ 026359 / EP2004/ 010307710/ 93 340 345 3 Ile Asp Pro Ala Leu

Arg Phe Ay Arg Phe Asp Arg Qu Val Asp 355 360 365 Ile Ay Ile Pro ASP
The1yGLyu Arlg Vasl Pk urTlel aspLeliu @la Adpe AME sPhe376u %76 1380Aardhr Lys Asn Met
Leu Ala Asp #&b Val Asp Leu @23 Gn Val Ala 388 390 395 400 Asn Gu
Hs Gy Hs Val Gy Ala Asp Leu Ala Ala Leu Cys ser 405 410 415 Gu A a

LesbrOnyé\IA@nl B P8 ﬂéﬁSGW%sﬁ/ﬁfhr'%ﬁ_; hey Al'llaeliﬁsﬁﬂ.snl-ﬁilé. PR20 425 430

Leu Phe Arg Thr Gly Glu GIn Ser Arg Lys Phe Met Leu val val Ala
450 455 460

Sér Asn GIn Pro Glu GIn phe Asp Trp Ala val Asn Asp Arg Phe Asp
465 470 475 480

GIn Leu val Glu Phe Thr Leu Pro Gly Met Glu Glu Arg Glu Arg Ile
485 490 495

Leu Leu GIn Tyr Phe Asn Glu His ITe val Thr Pro Ala Thr Ser Gly
500 505 510

Ser Arg Ser Gln Arg Leu Lys Leu Asp Asn Phe Asp Trp val Ala Lys
515 520 525

Cys Asn Glu val Ala Lys Lys Thr Ser Gly Met Ser Gly Arg Glu Leu
530 535 540

ser Lys Leu val Ile Gly Trp Gln Ala Ser Ala Tyr Ala Ser Glu Thr
545 550 555 560

Gly val Leu Thr Glu Ala ITe val Asp Arg Asn Thr Ala Asp Ala Met {
565 570 575

val GIn His GIu His Lys met Glu Trp Leu Glu Lys Glu Gln Leu Lys
580 585 “590

Ala Arg Asn GIn Glu val Lys Phe Gly Thr Thr teu Lys Arg Glu Thr
595 600 605

Ala val

610
<210 13
<211> 1761
<212> DNA

<213> Homo sapiens



Met

Arg
480
495
505
520
535
545
Phe

Asp.

du
Al a
I'le
LeU
Lys Al
Phe

Met Asn Ser Leu Ala Val Thr 435 440 445
Asp ASP Phe Arg Trp Ala Leu ser An Ser Asn Pro Ser Ala Leu 450 455 460
Gu Thr Val vVal Qu Val Pro G@n Val Thr Trp Qu Asp Ile Ay 465 470 475
Ay Lo 26dsw2édsp Val Lys Arg Gu Leu Gn Ju Leu Val ng/?spi_dﬁﬁmﬁfs& 485 490
Val Au H's Pro Asp Lys Phe Leu kyss Phe Gy Met Thr Pro Ser Lys 500
510 Gy Vval Leu Phe Tyr Ay Pro Pro Ay Cys Ay Lys Thr Leu Leu Ala 515
525 Lys Ala lle Ala Asn Qu Cys G n Ala ASn Phe Ile Ser Ile Lys Ay 530
54Q4%%01§3I u Leu Leu Thr Met Trp Phe Gy GQu Ser Au Ala Asn Val Arg
S5Qtotryrheid tefidygthe tdacadRicLytadhdothl adaBcfiobbgr ey Cys 86l Leu Phe
565 570 575 Asp GQu Leu Asp ser Ile Ala Lys Ala Arg Ay Ay Asn lle Ay
580158 SI S GOITYCRICE COgPYCMRE FUCATNBTIT G IVEICTY g9gRgRCcTh | Ibzq_eu Thr

rFesaCedo e ash ptbtasd e e Khsebls GibucPectlon Y o

Pro Asp

|| gcdmpeiry adtagghbea ledgdyigalr grcGhygakygedeegads gbrafaty 63524840 G n

Ile Tyr Ile Pro Leu Pro Asp Qu Lys Ser Arg Val Ala Ile 645 650 655 Leu
539%%9%% CRFE?CE%t %Fg‘ﬁf%aﬁ’a’fccﬁﬁc’i_c?sa%ﬁtwa ASH-acegto 6603%65 670 G u

Leﬂaféaﬁcfé’as a%‘;}cg-gaéa %%@c@g&cgh@agﬁgfgaggyaﬁlgaafﬁﬂ bg&&aﬁgc 675480 685

Asp Gu Thr Ile Asp Ala du val

<212> PRT

gaggagaccc ggcagcacca ggecagggec cagtatcaag acaagctgge ccggcagege 420
‘tacgaggacc aactgaagca gcagcaactt ctcaatgadg agaatttacg gaagcaggag 480
gagtccgtge agaagcagga agccatgcgg cgagocaccyg tgygageggga gatggagety 540
cggcacaaga atgagatgct gogagtggag gocgaggece gggcgegege caaggecgag 600
cgggagaatg cagacatcat ccgcgagcag atccgectga aggcggecga gcaccgtcag 660
accgtcttgg agrtccatcag gacggetgge accttgtttg gggaaggatt ccgtgccttt 720
gtgacagact gggacaaagt gacagccacg gtggctggge tgacgctgct ggctgttgag 780
gtctactcag ccaagaatgc cacgcttgte gocggecgct tcatcgaggce togdetoggq 840
dagccgtecc tagtgaggga gacgtcccge atcacggtge ttgaggcgct gcggcacece 900
atccaggtca gecggegget cctcagtcga ceccaggacy cgetggaggg tgttgtgetce 960
agtcccagce tggaagcacg ggtgcgcgac atcgcecatag caacaaggaa caccaagaag 1020
aaccgcagce tgtacaggaa catcctgatg tacgggecac caggcaccgg gaagacgetg 1080
tttgccaaga aactcgecct gcactcaggce atggactacg ccatcatgac aggcggggac 1140
gtggecccca tggggcggga aggcgtgace gocatgcaca agectcetttga ctgggccaat 1200
accagcegge goggectect getetttgtg gatgaagcogg acgecttoct tcggaagega 1260
gccaccgaga agataagcga ggacctcagg gccacactga acgocttoct gtaccgcacg 1320
ggccagcaca gcaacaagtt Catgctggtc ctggocagca accaaccaga geagttcgac 1380
tgggccatca atgaccgcat caatgagatg gtccacttcg acctgccagg gcaggaggaa 1440
cgggagcgcc tggtgagaat gtattttgac aagtatgttc ttaagccgge cacagaagga 1500
aagcagcgec tgaagetgge ccagtttgac tacgggagga agtgetcgga ggtcgectcgg 1560
ctgacggagg gcatgtcggg ccgggagatc gctcagetgg ccgtgtccetg geaggccacy 1620
gcgtatgect ccgaggacgg ggtcctgace gaggcecatga tggacacccg cgtgcaagat 1680
gctgtccage agcaccagea gaagatgtgce tggctgaagg cggaagggcc tgggcegtggg 1740
gacgagcctt ccccatcctg a 1761
<210> 14

<211> 586



Qu lle Cys Gn Arg Ala Cys Lys Leu Ala lle Arg Gu ser Ile Ju 690 695 700
ser Qu lle Arg Arg AQu Arg Gu Arg A n Thr Asn Pro Ser Ala net 705 710 715
720 du val Gu Gu Asp Asp Pro Val Pro Qu lle Arg Arg ASP Hi s he 725 730
735 G u @erfsmded Arg Phe Ala Arg Arg Ser val Ser AsppfsirisiRoldse; 740
745 750 Arg Lys Tyr Qu Met Phe Ala GampsThr Leu A n Gn Ser Arg Gy Phe 755
760 765 Gy Ser Phe Arg Phe Pro ser Ay Asn d@n Ay Ay Ala Ay Pro Ser 770
775 780_.Gn Gé'/ Ser dy Ay Gy Thr Ay Gy Ser Val Tyr Thr G u Asp Asn

785 7902785 BOBC SBp*N&sp Asp Leu Tyr Gy 805 <210> 17 <211> 2870 <212> DNA
<213> Rattus norvegicus <400> 17 gaattccggc gtttgcagcc gtcgtttgat
tagtcgcctc tcgecggatta ggagctagecg 60 tctccecgecc gectgecgec ccggtgecge

t gggaggd®@y cddgagggag gctgectgtg 120 ggtttgtcac tgectgttget cctccacctg
agt gag C (of FF-1 C tacc Coia f-{. accct caggc
cgccacgéggs%cgg%g%ggéheagg%ggéc%% %gg %% %(fbg%g"[é%‘g%%f%;%OOM 010307 22193
gccat ggcct ctggagccga ttcaaaaggt gatgatttat caacagccat tctcaaacag 300
aagaaccgtc ccaatcggtt aattgttgat gaagccatca atgaagataa caqt gtggtg 360
t cct t gEed¥ PragRER £AgaRryYs JAACtP g%@t‘;ﬂ@t?@a(}@ég‘dﬁ Elydtiytt gcta 420
aaaggaaaga agagadyggga agctgtatgc tgttcttt ctgatgdtac gtgttctgat 480
gagaagattc gaatgaatag agttgttcgg aataacctcc gagttcgcct aggagatgtc 540
at cagcstgcasagaeqtaecioeut giy glspaay rad gjaamac Lgt alspcatsgtrrgcecccatt 600
gat gacacag t gghaggcat cactggca?t ctttttgagg tatdccttaa gccgtacttc 660

Asn Ehe Asp Pro Thr Gly ;gu Glu Arg Ala ala Lys Ala Ala Arg Glu
0 _ 60

Leu GIu His Ser Arg Tyr Ala Lys Asp Ala iLeu Asn Leu Ala GIn Met
65 ‘ 70 75 80

G61ln Glu Gla Thr E?u GIn Leu Glu Gln ggn Ser Lys Leu Lys Glu Tyr
a5

Glu Ala Ala val Giu GIn Leu Lys Ser Glu GlIn Ile Arg Ala GIn Ala
100 105 110

Glu Glu Arg Arg Lys Thr Leu Ser Glu Glu Thr Arg Gln His Gln Ala
115 120 125

Arg Ala Gln Tyr GIn Asp Lys Leu Ala Arg Gin Arg Tyr Glu Asp GIn
130 135 140

teu Lys Gln GIn GIn Leu Leu Asn Glu Glu Asn Leu Arg Lys Gin Glu
145 150 155 160

Glu ser val GIn Lys GIn Glu Ala Met Arg Arg Ala Thr val Glu Arg
165 170 175

GTu Met GTu Leu Arg His Lys Asn Glu Met Leu Arg val Glu Ala Glu
180 185 190

Ala Arg Ala Arg Ala Lys Ala Giu Arg Glu Asn Ala Asp Ile Tle Arg
195 200 205

Glu GTn ITe Arg teu Lys Ala Ala Glu His Arg GIn Thr val Leu Glu
210 215 220

Ser ITe Arg Thr Ala Gly Thr Leu Phe Gly Glu Gly Phe Arg Ala phe
225 230 235 240

val Thr Asp Trp Asp Lys val Thr Ala Thr val Ala Gly Leu Thr Leu
‘ 245 250 255



ct ggaagcat atcggcccat ccgtaaagga gatattttcc ttgtccgggg tgggatgcgt 720
gct gt ggagt tcaaagtagt agagacagat cccagccctt actgtattgt tgctccagac 780
acagtgatcc actgtgaggg ggagccaat c aaaggagatg at gaggagga gtccttgaat 840
gaagt aggct.at t cggtggttgc aggaagcagc tagctcagat a t
gtggagctggwgg%'ggggga tcctgcactc tttagggcaa ttggtgtgaa g?@gﬂﬁﬁ@aélggg
ggaatcttgc tatatggacc tcctgggaca gggaaaacct tgattgcccg agctgtggca 1020
aat gaaactg gagccttctt ctttctgatc aatggtcctg aaatcatgag caaattggct 1080
ggt gagt ct g agagcaacct 1cgtaaagcc tttgaggaag ctgaaaagaa.tgctcctgcc 1140
atcatcﬂFHaAﬁkggiqggcng63?6%%a%ﬁ1Qé?gﬁgagngbﬁgéﬁa?§?é7Fd&b@gggaa 1200
gt ggagcgtc gcatcgtgtc tcagttgttg acccttatgg atggccliaaa gcagagagca 1260
catgtgatag ttatggcagc aaccaataga cccaacagca ttgacccagc cctacggcga 1320
ttt ggt dget Pha gécafdagwaggrag@uaﬂy gyadtreceary Lew gelasem§lacttrt t ggaa 1380
attcttcaga tc 4t accaa gaacatgaﬁ%)ctggaagatg at giggactt ggaacaggta 1440
gccaat gaga ctcatggtca tgtgggtgct gacttggcag ccctgtgttc agaggctget 1500
ct acaggeeaafd ¢Jgadrada PabUAQCAT: bl g@gChad pRAUAkIANAGaFaddrgacgct 1560
gaggt cat ga2@i t ccct ggc agtt @9bat g gat gactt cc3g@t gggcctt aagt caaagc 1620
aacccatcag cacttcggga aactgtggta gaagtgccac aagtaacctg ggaagacatt 1680

ggaggcct ag, aggat qt caa a C tt t cagt at-c t gaagcat 1740
ccagac r‘tA?ggF%gﬁﬁt§EQ§§§gﬁgaéﬁ’gg@?ﬁgaﬁﬁgGBQdﬁ cY?&&ait ggaccg 1800

cctggctgtg ggaaaacctt actggccaaa gccattgcta atgaatgcca ggctaacttc 1860
atctccatca agggtcctga gctgcttacc atgtggtttg gggaatctga ggccaatgtc 1

920
agggaadeat Pra gaﬁﬁgg%;%ébﬁﬁagﬁ] Qﬁiﬁﬁt@(}g“?ﬁg{ﬂét P ghggﬂe{@gagt ta 1980
gattcaattg ccaaggctc ggt ggt aat aat gat g gtggtggag 3 gcagaccga 2040
gt cat caat ¢ agat cct gac agaaat ggat ggcatgtcca caaaaaagaa tgtgtttatc 2100
at t ggagehartocags aggcasr gag dlecatdu ot echgainarlegleaagac oyt gggcgt ctt 2160
gatcagctca tttat @#cc acttcctgat dépaagtccc gtgttg¥dhat cctaaaagcc 2220
aat ct gcgaa aatccccagt tgccaaggat gtggattt agttcttggc taagatgact 2280

gcg g g g9 gtgg g9 ag g9 gatg

aat ggctdeht p.cf %%a%w@] pLaagR0an Ahd LISGAAC M GeL! AAReaGa0ccalt 2340 VIO
2005/ 026359 P33 EF20041010307 3603193 cgt gaat ct asscgagagt ga gattaggcga
gaacgagaga ggcagacaaa tccatcagct 2400 at ggaagtag aagaggatga tccagtgcct
gagat ccgca_gagat cactt t a 46 cgtttt ccgacattc tgtcagtgat
aatgac5§Tc§ﬁ@§35féPg§”égi8%§§3%% %@2%1Y3§§a§ P@g %éng%SF%g aggttttggc
agcttcagat tcccttcagg gaaccagggt 2580

Gly Arg Glu Gly val Thr Ala Met His Lys Leu Phe Asp Trp Ala Asn
385 390 395 400

Thr Ser Arg Arg Gly Leu Leu Leu Phe val Asp Glu Ala Asp Ala Phe
4Q5 410 415

Leu Arg Lys Arg Ala Thr Glu Lys Ile Ser Glu Asp Leu Arg Ala Thr
420 425 430

Leu Asn Ala Phe Leu Tyr Arg Thr Gly GIn His Ser Asn Lys Phe Met
435 440 445

teu val Leu Ala Ser Asn GIn Pro Glu Gin Phe Asp Trp Ala Ile Asn
450 455 460

Asp Arg Ile Asn Glu Met val His Phe Asp Leu Pro Gly Gln Glu Glu
465 470 475 480

Arg Glu Arg Leu val Arg Met Tyr Phe Asp Lys Tyr val Leu Lys Pro
485 490 . 495

Ala Thr Glu Gly Lys GIn Arg Leu Lys Leu Ala GIn Phe Asp Tyr Gly
500 505 510

Arg Lys Cys Ser Glu val Ala Arg Leu Thr GTu Gly Met Ser Gly Arg
515 520 525



ggagct ggcc caagt caggg
aat gacgat g acctctat gg
accttgttcc ctgggggtgg
t gt t ccat t wockheaglss®ga
tt gcaaaaaa attacaaaag

cgat aaaat a aaagtgmattt tcatttggga 2870

cagt ggaggt ggcacaggtg gcaat gt gta cacagaagac 2640
ctaagtgatg tgccagcatg cagcgagctg gcctggctgg 2700
gggcgct cgc ccaat gggaa ccaggggtgt gcccatggcc 2760
acagttcagc cccagtcaga ctctggacgg gegiEmbedgoid20

<210> 18 <211>

806 <212> PRT <213> Rattus norvegicus <400> 18 Met Ala Ser Ay Ala Asp Ser
Lys 4 r éh I IJ[e #;& 15 L L n Lys Asn Arg Pro
Asn qu@% e va L%ﬁ a (’aﬁS%r "& 5 &%5 ﬁ]s%e%lrdx% ®Asn” Ser Val Val
Ser Leu ser Gln Pro Lys NEt Asp Gu 35 40 45 Leu A n Lau Phe Arg Ay Asp
Thr Val_Leu Leu \1% y Lys_Lys Ar 50 55 60 Ar Au A a Val cys Ile Val
Leu SeF gﬁéﬁp,@b’ -lrLGVsTﬁeF-“As"ﬂaG‘ M@B?g Ty 809 9SG-M rg Met Asn Arg
Val Arg Asn Asn Lew rg Val Arg Leu 90 95 GIyAs Ile ser Ile
Gn Pro cys Pro Asp Val Lys Tyr dy Lys 100 105 110 Arg IIe H's Val Leu Pro
|1 e Aspladgpl Hin &bl HEE W@ ¢l ILgsTHet sy TERE el20yd23aAshu Gy Phe A u Val Tyr
Leu Lys Pro Tyr Pheféu G u Ala Tyr N% 130 135 140 5Bro Ile Arg Lys Ay
Asp lie Phe Leu Val Arg Ay Ay Met Arg Ala WO 200MD26359 PCT/ EP20041010307
24193 BAPclpQir éS@WLﬁQp Mal p@ WePhe-oLys- Val Val @ u Thr Asp Pro Ser Pro Tyr
Cys Ile Val 1655870 585

<210> 15

<211> 2421

<212> DNA

<213> Mus musculus {

<400> 15

atggcctctg gagccgattc aaaaggtgat gatttatcaa cagccattct caaacagaag 60

aaccgaccca atcggttaat tgttgatgaa gccatcaatg aagataacag cgtggtgtcc 120

ttgtcccage ccaagatgga tgaactygcag ttgttccgag gtgacacggt gttgctaaaa 180

ggaaagaaaa gacgggaagc tgtatgcatt gttctttctg atgacacgtyg ttctgatgag = 240

aagattcgaa tgaatagagt tgttcggaat aacctccgag ttcgcctagg agatgtcatc 300

agcatccage catgccctga tgtaaagtat ggcaaacgta tccacgtict acccatcgat 360

.gacacagtgg aaggcatcac tggcaatcte tttgaggtat acctiaagoc gtactiteoctg 420

gaagcttatc ggcccatceg taaaggagat atttttcttg tccggggtog gatgogtget 480

gtggagttca aagttgtaga gacagatccc agcccttact gtattgttgc tccagacaca 540

{

gtgatccact gtgaggggga gccaatcaag cgagaggatdg aggaggaatc cttgaatgaa 600

gtaggctatg atgacatcgg tggttgcagg aagcagctag ctcagataaa ggagatggtg 660

gagctgccac tgagacatcc tgcgotcttt aaggcogattg gtgtaaagecc tcctcgggga 720

atcttgttgt atgggoctcc tgggacaggg aagaccctga ttgctcgage tgtggcaaat 780

gaaactggag ccttcttett tetgatcaat ggtcctgaaa tcatgagcaa atrggetggt 840

gagtctgaga gcaaccttcg taaagccttt gaggaagctyg aaaagaatgc tcctgctatc 900

atcttcatcg atgagcttga tgccattgca cccaaaagag agaaaactca tggggaagtg 960

gagcgtcgeca tegtgtctca gttgttgacce ctcatggatg gocctaaagcea gagagcacat 1020

gtgatagtta tggcagcaac caatagaccc aacagcattg acccagcecct acggcgattt 1080

ggtcgetttg acagagagot agatattgga atacctgaty ctacaggacg tttggagatt 1140

cttcagatcc ataccaagaa catgaaactg gcagatgatg tggacttgga acaggtagcce 1200

aatgagactc atggtcatgt togtgctgat ttgocagcec tatgttcaga ggotgotctg 1260



Al a

Asp Gu Qu GQu Ser Leu Asn Qu Val Ay Tyr Asp Asp Ile Ay Ely 195 200 205
Cys Arg Lys Grl Leu Ala An lle Lys Gu Met val Qu Leu Pro Leu 210 215
220 Arg Hiwpo Thgokbs Leu Phe Lys Ala Ile Gy Val Lys Pro ggOefossdhis 225 230
235 240 Ile Leu Leu Tyr Ay Pro Proigley Thr Ay Lys Thr Leu Ile Ala Arg 245
250 255 Ala Val Ala Asn Qu Thr Ay Ala Phe the Phe Leu I1e Asn Ay Pro
260 265 270 GQu |lle Mt, Ser L1_ys %eu Ala Ay du_Ser ser ﬁ Arg Lys
275 20GPH82 A AUHREER SO PE T G EE oA ORPA R o RS FRS | | B 0he | Lo hop
290 2951 &AQaatd WcdidchsD 1At tatdglt Aar tPF Qgk Yook BrddgUt daksigdic H $3¢g y G u Val
305 31% gdl%g 320 du Arg Arg Idge @al seérbgGl ngéeu Leu ThrgLeu Met Asp Gy Leu
Lys 326CB3B5EB5TI{a9aagyg tamguqiggg\@gcm@a\maanétggglaaaqatatmua Asit48rg Pro ASn
ser 34 5 PE; he As rg Gu Vval
Asp 33%%%%219%6%44%%%?%0 %?Céllsg% g%t% raES E\r%gal_a Q% 11E"Leu An
|l e H g§aché@tBoS 38ty cb.‘ygBao%o‘.lc N&tcaha/ggcbentcﬁltﬂto%sptdgﬁ&t/@dt ASIb‘doeu GQu Gn
Val Ala 385 390 395 400 Asn Qu Thr Hs Ay H s Val ¥ Al a Leu Al a
Al a LeBITHPEo%EYy 3a3E-1EIEF &ifstaa@gﬁcmtégﬂaétaeﬁ}t@c‘?ﬁ%aﬁﬁcé G Ly 2L0ys Met Asp
Lau Il e ARRakfiH gt A2Yadd ofth M0 ¢ ARt Profiay el dda 00103  2ob93

gaaatttrtyg acaaggcacg gcaagctgcc ccctgtgtac tettcttiga tgagttagat 1740

tcaattgcca aggctcgagg tggtaatatt ggagatggty gtggagctgce tgaccgagtc 1800

atcaatcaga tcctgacaga aatggatggc atgtctacaa aaaagaatgt gtttatcatt 1860

ggagctacca acaggcctga catcattgat cctgctatee taagacctgyg ccgtctagat 1920

cagctcattt atatcccact tcctgatgag aagtcccgtg ttgccatcct aaaagccaat 1980

ctgcgaﬁagt ccccagttgc caaggatgtyg gatttggagt tectggetaa gatgactaat 2040

ggcttttcetg gagctgattt gacagaaatt tgccaacggg cttgtaaact ggecattegt 2100

gaatctattg agagtgagat taggcgagaa cgagagagge agacaaatcc atcggctatg 2160

gaggtagaag aggacgatcc agtgcctgag atccgcagag atcactttga ggaagccatg 2220

cgttttgcce gacgtictgt cagcgataat gacattegga agtatgaaat gttcgeccag 2280

acactgcage agagtcgagg ttttggcage ttcagattcc cttcagggaa ccagggtgga 2340

gctagtcceca goccagggeag tggaggtgge acaggtggea grgtgtacac égaagacaat 2400

gacgatgacc tgtatggcta a 2421

<210> 16

<211> 806

<212> PRT

<213> Mus musculus

<400> 16

180 185 190

Pro Asp Thr Val Ile Hs C¢ys Gu Gy GQu Prolle Lys Arg Qu

?et Ala ser Gly éTa Asp Ser Lys Gly ggp Asp

Leu Lys GIn Lys Asn Arg Pro Asn Arg Leu Ile
20 2

Asn Glu Asp Asn Ser val val Ser Leu Ser GiIn
35

Leu GIn Leu Phe Arg Gly A?p Thr val Leu rLeu
5

50

Leu Ser Thr Ala Ile

15

val Asp Glu Ala Ile

30

Pro Lys Met Asp Glu
45

Lys Gly Lys Lys Arg
60



Met

Arg
480
495
505
520
535
545
Phe
Asp
met

Asn

Val
Val
Asp
Au

Asp Gu Thr Ile Asp Ala Ju Val Met Asn Ser Leu Ala Val Thr 435 440 445
Asp Asp Phe Arg Trp Ala Leu Ser G n Ser Asn Pro Ser Ala Leu 450 455 460
Gu Thr Val vVal Qu Val Pro G@n Val Thr Trp Qu Asp Ile Ay 465 470 475
Ay WihoddbtheisP Val Lys Arg AQu Leu G n du Leu Valpcqppibyioigs® 485 490
Val Au H's Pro ASP Lys Phe Leu fgps Phe Gy Met Thr Pro Ser Lys 500

510 Gy Vval Leu Phe Tyr Ay Pro Pro Ay Cys Ay Lys Thr Leu Leu Ala 515

525 S hl I u S Al n Phe Jle Ser Ile Lys Ay 530
5%;9 ?/qugte}/aﬂeg}'{éaeﬁaﬁ E@“t‘ S%LpAgng‘??]@rgyus g%‘? P’fslruug&’% a Asn Val Arg

550 555 560 du lle Phe Asp Lys Ala Arg A n Ala Ala Pro Cys Val Leu Phe
565 570 575 Asp GQu Leu Asp ser Ile Ala Lys Ala Arg Ay Gy Asn lle Ay
486 EesAE9del gwgdaﬂ A} AR a0 78S ASTALGU Vel Vib AREn-€d n 11e Leu Thr G u
595 600 605 Asp Ay Met Ser Thr  Lys Lys Mh Val "Phe Ile Ile Gy Ala Thr
610 615 620 Arg Pro Asp Ile Ile Asp Pro Ala Ile Leu Arg Pro Gy Arg Leu
625 &30VvEBIT 1840er Gla WaupPltd €yFyrro hep PRd LeuTPr ¢TASRsA u Lys Ser Arg

Ala Ile 645380 655 Leu Lys18fa Asn Leu Arg L& Ser Pro Val Ala Lys Asp
Asp Leu 660 665 670 Qu Phe Leu Ala Lys Met Thr Asn Gy Phe Ser Ay Al a

Lawg Thre uby 32080elb8p0 eladd @spYmrGuin NG Ahvarty shkygileu Ala Ile Arg
Ser Ile @¥ 690 695 700 120 125

Asn Leu phe Glu val Tyr Leu Lys Pro Tyr Phe Leu Glu Ala Tyr Arg
130 135 140

Pro Ile Arg Lys Gly Asp ITe phe Lteu val Arg Gly Gly Met Arg Ala
145 150 155 _ 160

val Glu Phe Lys val val Glu Thr Asp Pro Ser Pro Tyr Cys Ile val
165 170 ' 175

" Ala Pro Asp Thr val Ile His Cys Glu Gly Glu Pro Ile Lys Arg Glu

180 185 180

Asp GTu Glu Glu ser Leu Asn Glu val Gly Tyr Asp Asp Ile Gly Gly
195 200 205

Cys Arg Lys Gln Leu Ala Gin ITe Lys Glu Met val Glu Leu Pro Leu
210 215 220

Arg His Pro Ala Leu Phe Lys Ala ITe Gly val Lys Pro Pro Arg Gly
225 230 235 240

Ile Leu Leu Tyr Gly Pro Pro Gly Thr Gly Lys Thr Leu Ile Ala Arg (
245 250 255

Ala val ala Asn Glu Thr Gly Ala Phe Phe Phe Leu Ile Asn Gly Pro
260 265 270

Glu Ile Met Ser Lys Leu Ata Gly Glu Ser Glu Ser Asn teu Arg Lys
275 280 285

Ala Phe Glu Glu Ala Glu Lys Asn Ala Pro Ala ITe ITe phe Ile Asp
290 295 300

Glu reu Asp Ala Ile Ala Pro Lys Arg Glu Lys Thr His Gly Glu val
305 310 315 320

Glu Arg Arg ITe val Ser GIn Leu Leu Thr Leu Met Asp Gly Leu Lys
325 330 335

GIn Arg Ala His val Ile val Met Ala Ata Thr Asn Arg Pro Asn Ser



WO 2005/ 026359 PCT/ EP2004/ 010307 26193 Ser GQu Ile Arg Arg Gu Arg Ju Arg
A@n Thr Asn Pro Ser Ala Met 705 710 715 720 du Val Gu Qu Asp Asp Pro
Val Pro QU Ile Arg Arg ASP H's Phe 725 730 735 G u GQu Ala Met Arg Phe Al a
Arg Arg Sgio Mabnresde ASP Asn Asp Ile 740 745 750 Arg Lyssciyipgbdiblil; Phe Al a
An Thr Leu Gn Gn ser Arg Ay Phe »¢8p 760 765 dvy Ser he Arg Phe Pro Ser
Ay Asn An dy Ay Ala @y Pro Ser 770 775 780 Gn Ay Ser Ay Ay @y Thr
Gy @y ASn Val gxé Thr A u Asp Ag{/é 785 790 795 g%g Asp Asp Asp Leu Tyr
dy 805 <210> 197<211> 2751 <21 DNA <213> Dro hil a nmel anogaster <400>
19 atgaaaat gt ggacggaat c caatgtgaat tccgcgatgg gtcttcaagc aacagccgcc 60
accaagajgasagedt ghgtirugacc g ghe @lgcaagPaegAspcaag alaacalcthagacggge 120
aact gt gccc cg¥vcceccgt caaggcca@®® aagt gggcca tcdfzaacaa caactacctg 180

gagt cgct cg aggagcagca gcagcaacag caatcgccat cggagccagc tgttgagtcc 240
aacaacaqeGigcatd okd LspagRAgRALNG Al0gal gt rtdasgcanas Saagecaagt 300

att agcaat g¢7gt cat gaagt tact agggcC gt cgcagcaa3dogaaaagtca agcggaggtg 360
ccactcccgc caacagcgag tgcggcgata ccggaggaca gtatcgccag gttagaggtg 420

gt cacctca cottcct tga ct tg t geecact tccttccgecg 480
0t ggcadindvEchuLacds GRnaIa P Aroaal tged LRI ATh -y flguccat ¢ 540
gcggtgccca gtgatccttg gggtagcatt gccacccgct ccactctggec aacgactttg 600
ct cagt gccg _at gagct gga cgacgat gat g]at gattttg aggacgacta cgaggaggag 660
gagagcase & abttchiT Yot ¥et &y Algctar daucrlacia dedceysgéat ccgcac 720
cctcattcgc accagct gé* gtcccatccc cacé cagc agccgcagca’gctctcccaa 780

GTu Ala Ala Leu GIn Ala Ile Arg Lys Lys Met Asp Leu Ile Asp Leu
420 425 430

Glu Asp Glu Thr Ile Asp Ala Giu val Met Asn Ser Leu Ala val Thr
435 440 445

Met Asp Asp Phe Arg Trp Ala Leu Ser GIn Ser Asn Pro Ser Ala Leu
450 455 460

arg Glu Thr val val Glu val pro GIn val Thr Trp GTu asp Ile Gly
465 470 475 480

Gly Leu Glu Asp val Lys Arg Glu Leu GIn Giu Leu val GIn Tyr Pro
485 490 495

val Glu His Pro Asp Lys Phe Leu Lys Phe Gly Met Thr Pro Ser Lys
500 505 510

Gly val teu Phe Tyr Gly Pro Pro Gly Cys Gly Lys Thr Leu Leu Ala
515 520 525

Lys Ala Ile Ala Ash Glu Cys Gln Ala Asn Phe Tle Ser Ile Lys Gly
530 535 540

Pro Glu Leu teu Thr Met Trp Phe Gly Glu Ser Glu Ala Asn val Arg
545 550 555 560

Glu ITe Phe Asp Lys Ala Arg GIn Ala Ala Pro Cys val Leu Phe Phe
565 570 575

Asp Glu Leu Asp Ser Ile Ala tys Ala Arg Gly Gly Asn Ile Gly Asp
580 585 590

Gly Gly Gly Ala Ala Asp Arg val Ile Asn GIn Tle Leu Thr Glu Met
595 600 605

Asp Gly Met Ser Thr Lys Lys Asn val Phe ITe Ile Gly Ala Thr Asn
610 615 620



caacaaccac atccccagca gcagcaactc gcccagcagc agcaacaaca tccgcagcag 840
cagcgaagct atgcccccgg at at gggagc aggcaaccca actactattc ggagcctttc 900 WO
2005/ 026359 PCT/ EP2004/ 010307 27193 ccgcagcaga attgctcgcg gacaggagga

ccgcagcacgolgasieast ¢ accgccaaca 950

cagt gggcga cagcgggt ag cagt ccggcc
gagccgacca acggtggagc ttatgccccg
gcagagaacg gcaaatccta tctggacctg
ggaggat cgc ccat cagtcc gccgccctca

1080
1140
1200

ccagcggcgc cccagcagac
ggct gcagca gt ggcgcatc
t cagggcctg ttgttccatt

cct ct coat grgespgrict tle taspaagohle 11260:u Mg FabogacADRAEUIgEHJ

gccaad®dga gttgctacaa dgécacgcgc 1320
ctctcccgtt tccggcaggt ttctgagcag 1380

6Bgaagat ac gcaat cb4 c
tcgct gt acc gctcggt get

acgct gaRgdL-0Gak A ¢f $959CHRAR A%édféh v 96299965 AvAPIAgCTfca

caacagcacc accaacagggs ggcagcagca 1
gcggct cagt accacccagc ctaccagcag 1560
cctctgcatc cacatacgca 1620
tt ggcgaeé{cbyst 3‘3

cagccttcgc agccgcatag ctaccaccag 40
gcggcagcgg gtgcgqgcag cttcgccacg 1800
gcaagt@dc B%%?gtﬁa
aacagtagtt t ccccta cgatcac 1920
acgccctttc cggcctqccc caccacaaca 1980

gcagctdiacalgicggaggagey aje adcanga L2040 a

t caagcagc9kt agcagcaa cacdd@dttcc 2100
accgt gagca gcaacggcac cacgccagtt 2160

act agegat £, £ 4901 4ARL 8y 398 GI/CEHRL A?-gz@l N

ct gagcaisca gttcgcaatc ggegttggat 2280
cttccgtcgg cggccacagc tacagcggtg 2340

sacaolior DRt E fekse AR pciet rEadaly

atctcctcgg ccacccactc gctgacctcg 2520
t cggcgggcg ccaat acctg ggagtacgaa 2580

A ECE e Athduzactt 2t

@chYs MgFCk c%%: Gigetne

0850 gtagccgcag cagizggcagce

cagcagcagc agcagcaatc

ct at gcgc tgttgaa
gg‘} e c%%cgég %éﬁcla a
cgt ct ggaca gccaacccgc
cagccgagca act gt gat ac
a8 &ét‘t%gt Agrdegatitiyc
ccctttcYyg agtcgcaatc
gcagcagcgg cagcagcttc
¢l aaghaguasac atieaghag
t cadfgt ga t cagcagcag
gcacct accg caagcagcag
TREASHCHYR! sECAHGAREL I
gegct caaca acaacggaddt
ccagtttcag tgccagccag

ggaggcttcaAccaccgtaca
CAtedéa %ﬁﬁgga@E%c
tcgtatgtaa gcagcattag
ttcctggaca tggaattcgg

ccgcagcagg cgcgt 9GRS aiieenecC
102Qypat ccct cat cgggagccca

acagttctac
aattcgtt gt
cggaaat gct
cgccggettg
ct ggt gcagt
catgttcaaa
catttgcaat
ccaggcggeg
ggcggcacaa
cccgccagcea
ct gt gct cgt
gcagcaacag
ct acaggggc
at cagcgggt
ggcgagcagc
t ggt cgagca
ggcagcagcc
ctccceccgea
t agt gggaat
caact gcgat
gagttcggtg
gtttagcata
tagttccagt
agccagcggce
cct gt cgacc
ctccaatgtg
actcggttcg

gagt t cdeggliagéa gistatity Cagetlgt é'éﬂg% 4% &@bé@ﬁt&:—‘@gé?@@épcﬂﬁt caagagcgga
tt gggcggt ¢ aggt t‘gt’gac cgcctcccgce 00

Arg Lys Tyr Glu Met pPhe Ala GIn Thr Leu GIn Gln Ser Arg Gly Phe

755 760 765
Gly ser phe arg phe Pro Ser Gly Asn Gln Gly Gly Ala Gly Pro Ser
770 775 780

GIn Gly Ser Gly Gly Gly Thr Gly Gly Ser val Tyr Thr Glu Asp Asn

785 790 795 800

ASp AsSp Asp Leu Tyr Gly

805

<210> 17

<211> 2870

<212> DNA

<213> Rattus norvegicus

<400> 17

gaattccgge grttgcagecc gtcgtttgat tagtcgectc tegcggatta ggagctageg 60

tcteccgece gectgecgee ccggtgocge tgggaggaay cgagagggag getgectgtg 120

ggtttgtcac tgctgttget cctccacctyg agtgagtcaa geccgggoct agtcggtege 180

ctaccattct cgtagccgtt accctcagge cgccacagec gocgaccggg agaggegogo 240



ct gcacgaca acgaactgga gcacccggcc cacatcatgg tcggtagtta g 2751

<211> 599 <212> PRT WO 20051026359 PCT/ EP2004/ 010307 28193

<210> 20

<213>

Dr osophi | a nel anogaster <400> 20 Met Ser Trp Leu Leu Ay Arg Asn Arg A n GIn

Pro G n PwoAengdsss 1 S 10 15 Thr Ala Gy Phe ser G U g¥efhotd a Ala
Asp Pro Qu Gy Arg 20 25 30 Thr Al ax¥dsy Qu Lys Ser Gy Asp ser (%fﬁl Leu

Ser Arg Ala Gu Arg 35 40 45 Lys Ala Met Gu Ala Tyr Arg Phe ASP Ser

g e e S

Al a Lqﬂ:

H s Aa

Ser

Wi el s oy

Arg GaagihecdBeucdaprcdeir 85t Athr gilgcdaysa MAbahysald eagtyrgg®yu AlsgoHi s 1le G

11
Ly

Adn Ala Lys Val dJu
s THECEBITYE e G 95

Tyr Gdda Paa@anada%ﬁa%

An Gn

rg Val

An

ser Va&agergriAcgid@dtgaddagy

Il e (3£+C
Arg Ala

gatgacacag
ctggaagcat
gctgtggagt
acagtgatcc
gaagtaggct
gtggagctgce
ggaatcttge
aatgaaactg
ggtgagtctg
atcatctteca
gtggagcgte
catgtgatag
tttggtcgct
attcttcaga
gccaatgaga
ctacaggcca
gaggtcatga
aacccatcag
ggaggcetgg
ccagacaaat
cctggcetgty
atctccatca
agggaaatat
gattcaattg
gtcatcaatc
attggagcta
gatcagctca
aatctgcgaa

aatggctttt

Met L €] L
SRR

tggaaggcat
atcggeccat
tcaaagtagt
actgtgaggg
atgatgacat
cactgagaca
tatatggacc
gagccttott
agagcaacct
tcgacgaget
gcatecgtgtc
ttatggcage
ttgacagaga
tccataccaa
ctcatggtca
tccggaaaaa
attccctggce
cacttcggga
aggatgtcaa
tcctcaaatt
ggaaaaccrtt
agggtcctga
ttgacaagge
ccaaggctceg
agatcctgac
ccaaccggec
tttatatccec
aatccccagt

ctggagctga

100 105 110 dn Hy

99AH235H £38F OFhr

19759

&gty 3% i Lyr
G ehotdtad dbrdetirre KRt e %egutgﬁ% ys @n°dU du

S Ar%lle Asp Hs Qu GQu Arg Arg
3026 G HERN A
#sR G ngheU Leu Gn

*gCAla G n

AYREOVBE0ARgTABBTAT @ayTBegcAr roGhoatEtr |1 64 u His A u

A o

cactggcaat
ccgtaaagga
agagacagat
ggagccaatc
cggrggttgc
tcctgeacte
tectgggaca
cttrctgatc
tcgtaaagec
tgatgceatt
tcagrtgttg
aaccaataga
gotagatatt
gaacatgaaa
tgtgggtgct
aatggacctc
agttactatg
aactgtggta
acgggagctt
tggcatgact
actggccaaa
gctgettacce
acgacaagct
tggtggtaat
agaaarggat
tgacatcatt
acttcctgat
tgccaaggat

cctgacagaa

ctttttgagy
gatattttec
cccageectt
aagcgagagy
aggaagcagc
tttaaggcaa
gggaaaacct
aatggtectg
tttgaggaag
gcacccaaaa
acccttatgg
cccaacagea
ggaatccctg
ctggcagaty
gacttggcag
attgacctag
gatgacttcc
gaagtgccac
caggagttag
ccttccaaag
gccattgcta
atgtggtttg
gcceectgtg
attggagatg
ggcatgtcca
gatcctgeta
gagaagtccee
gtggatttog

atttgccaac

180 185 190 L
985226625850

tataccttaa

ttgtccgggg
actgtattgt

atgaggagga

tagctcagat

ttggtgtgaa
tgattgcecg
aaatcatgag
ctgaaaagaa
gagagaaaac
atggcctaaa
ttgacccagce
atgctacagg
atgtggactt
ccetgtgtte
aagatgagac
ggtaggcctt
aagtaacctg
ttcagtatcc
gtgttctttt
atgaatgcca
gggaatctga
tactetictt
gtggtggagc
caaaaaagaa
tcctaagace
gtgttgccat
agttcttgge
gtgcttgtaa

{

Sgcl"cgclzjccl?;\@clcJ G %Og“ s Gu Leu
gcegtactic 660
tgggatgegt 720
tgctccagac 780
gtccttgaat 840
aaaggagatg 900
gcctectegg 360
agctgtggca 1020
caaattgget 1080
tgctecctgee 1140
tcacggggaa 1200
gcagagagca 1260
cctacggecga 1320
acgtrtggaa 1380
ggaacaggta 1440
agaggctgcet 1500
cattgacgct 1560
aagtcaaage 1620
ggaagacatt 1680
tgtggagcat 1740
ctatggaccg 1800
ggctaacttc 1860
ggccaatgtc 1920
tgatgagtta 1980
tgcagaccga 2040
tgtgttrtatc 2100
tggcecgtctt 2160
cctaaaagcc 2220
taagatgact 2280
actagccatt 2340



Asn Arg ASP Ile Asn Leu Qu Lys Ile Arg Leu Lys Ala A n GQu H's 210 215 220
Arg Thr Thr Val Leu Qu Ay Ile Lys Thr Ala Ay Thr Val Ile Ay 225 230 235
240 Ala dy Ala Gu Ala Met Leu Thr Asp Trp Asp Lys Val Leu Thr Ala 245 250
255 WO 208b/208663839 PCT/ EP2004/ 010307 29/93 Ala Ay Gy peaiemeroiedgr Lea Al a
Leu Ay Val Tyr Thr Ala Lys Ay 2602265 270 Ala Thr Ay Val Val Ser Arg
Tyr Val Qu Ala Arg Ile Ay Lys Pro 275 280 285 Thr Leeuu Val Ay G u Thr
Steer Arg Phe Ala Phe 3euu Asp Ala LeU Lys 200 Asn Pro Leu His Tyr Leu Lys

Arg L Ah A clgy Q n Val Val
Lea As%r?tgé%CLys Cﬁega%rgu %ﬁaﬁgﬁﬁac rg%&ag%g% Eg%%%:g%@&%g% Alggml}l e Ala Thr

Lys A$%9T4pgtAg jlabhedatgn (oragTectvBagalyrydlr gag84ec B4 3g36@aaghc Val246@U Met Hi s

d P L T t. Ph | 355 .36Q0_365 . L L Al
PRI ek TNl e ety T
Pro Mehagétactby Sochaadicy adyrtitygcAbgetkgdl SctottcadPPa306aqg38e 40680 Val Phe

Asp Trp Ser H's Thr Ser Arg Arg Ay Leu Leu Leu Phe Val 405 410 415 Asp Gu
Al a ASHRATHPhSARBTECAR0Y (3PS IPFLPTSEYCASAPIRY QeRYIITETR CBERGa20a00 4840 430 G U

Asp LelleNGafh actlfcdigl ASR 1§ PR&cdagtat Ea%gﬂ Iﬁ otk ggt 435940 445

A n Asn rc% ﬁ%/s Phe N@y Leug a&ftgLe%. AIEa Pér N Tht %ro ggGl n 450 455 460
acctrtgttce ctgggogtgg gggegctege ccaatgggaa ccagggghtgt goccatggee 2760

tgttccattc ctcagtccga acagttcage cccagtcaga ctctggacgg gggttttctg 2820

ttgcaaaaaa attacaaaag cgataaaata aaagtgattt tcatttggga 2870

<210> 18
211> 806 (
<212 PRT

<213> Rattus norvegicus

<400> 18

Met Ala Ser Gly Ala Asp Ser Lys Gly Asp Asp Leu Ser Thr Ala Ile
1 5 10 15

Leu Lys GIn 555 Asn Arg Pro Asn ggg Leu ITe val Asp g]u Ala Tle
0

Asn Glu Asp Asn Ser Val val Ser Leu Ser GIn Pro Lys Met Asp Glu
35 40 45

Leu g]n Leu Phe Arg Gly Asp Thr val Leu Leu Lgs Gly Lys Lys Arg (
0 55 6 '

Arg Glu Ala val cys Ile val Leu Ser Asp Asp Thr Cys Ser Asp Glu
65 70 75 80

Lys Ile Arg Met Agn Arg val val Arg Sgn Asp Leu Arg val ggg Leu
8

Gly Asp val Ile ser Ile Gln Pro Cys Pra Asp val Lys Tyr Gly Lys
100 105 110

Arg Ile His val Leu Pro Ile Asp Asp Thr val Glu Gly Ile Thr Gly
115 120 125

Asn reu Phe Glu val Tyr Leu Lys Pro Tyr Phe Leu Glu Ala Tyr Arg
130 135 140

Pro Ile Arg Lys Gly Asp ITe phe Leu val Arg Gly G1y Met Arg Ala



Phe
480
495
505
520
I'le
Au
Tyr
I'le
Hi s

ggcctt aaga.
t cct aagaag

Asp Tyr Ala Ile Asn Asp Arg Leu Asp Gu Met Va

Leu Pro Gy Leu Qu Gu Arg Qu Arg Leu LeU Arg Leu Tyr
Lys Tyr Val

d u Phe Thr

465 470 475
Phe Asp 485 490

Leu Gn Pro Ala Ala Ala Ay Ala Lys Arg Phe Lys Lea 500

510 Aspo bbusiobdsee Asp Tyr Ay Lys Thr cys ser Lys Met
525 WD 2005/ 026359 PCTI EP2004/ 0108&%4 30/93 Au Gy

Ser Trp Gn
Asp Ay Leu Leu Thr G u LYS Met Val
Se¥3Ala Ala G n Ont
Arg Ser Val

Ser Lys Leu @y Val

cgacaattcg 240

agctgtgtca, 3
tcct gathcqs
ggtctctagg 4

0
u
5

ggaggccctg 480
gacagdbﬁgg£%4ﬂs

Arg His Pro

225

Ile

Ala

Glu

Ala

Glu

305

Glu

Gln

Iie

Ile

Thr

385

ASn

Glu

Leu
val
Ile
Phe
290
Leu
Arg
Arg
ASp
Gly
Lys

Glu

Ala

Leu

Ala

Met

275

Glu

Asp

Arg

Ala

Pro

355

Ile

AsSn

Thr

Ala

Leu Ile Thr Asn Pro ser

at
&'¥a

1do Ho%EP

gt

a3gt,;

gafa

¢

530 535 540 Ala Ala Val

s Lys G n Lys

sobtf

¢ tagCaact a

tASPt

PP Y) o'l

Tyr Al a Ser

545 550 555 560 Lets ASP Arg Cys
AfYy Trp 565 570 5%

Gn Ala 580 585 590 dn Leu Pro
P_erﬂSelu fhe 585vak2A0Dx7d1lTH2 bip Pddder 23 2pyDWs <2d3ma1sacchar onyces
cerevisi ae
acgcatattt 60 gctcccaggc tacctcaaat cggtgcttct ttgttagttc aaaaaaaatg

agaacaaga
Y3hct'™ Yr(':t‘“tsﬁ(:%
tttgagaccc ccQgtattgc gtcatcgcc

cagaggat ag gcagacact ¢ ggaggct gat gccgttagac

GIn Leu ATa Gin Ile Lys Glu Met val Glu

Ala

Tyr

Asn

260

5er

Glu

Ala

Itle

His

340

Ala

Pro

Met

His

Leu
420

Leu

Gly

245

Glu

Lys

Ala

Ile

val

325

val

Leu

AsSp

Lys

Phe

230

Pro

Thr

Leu

Glu

Ala

310

Ser

Ile

Arg

Ala

Leu

390

His

Ala

215

Lys Ala Ile Gly

Pro

Gly

Ala

Lys

295

Pro

Gln

val

Arg

Thr

375

Ala

val

Ile

Gly

Ala

Gly

Asn

LyS

Leu

Met

Phe

360

Gly

Asp

Gly

Arg

Thr

Phe

265

Glu

Ala

Arg

leu

Ala

345

Gly

Arg

ASp

Ala

Ser

Pro

Glu

Thr

330

Ala

Arg

Leu

val

Asp

410

Lys

220

val Lys Pro

235

Lys

Phe

Glu

Ala

Lys

315

Leu

Thr

Phe

Glu

Asp

395

Leu

Met

Thr

Leu

ser

Ile

300

Thr

Met

Asn

ASp

Ile

380

Leu

Ala

ASp

Leu

Ile

Asn

285

Ile

His

Asp

Arg

Arg

365

Lau

Glu

Ala

Leu

¢ :
SagesEEhrEelt 12
caaccaccac ctccatcgaa cact aat gat aaaaccaaac

tindd

gaat gcat gg

2k

agRg

acga

t aaag
¥t %l

Leu Pro Leu

Pro

Ile

Asn

270

Leu

Phe

Gly

Gly

Pro

350

Glu

Gln

GIn

Leu

Ile
430

Arg

Ala

255

Gly

Arg

1le

Glu

Leu

335

Asn

val

Ile

val

Cys

415

Asp

Gly
240
Arg
Pro
Lys
Asp
val
320
Lys
Ser
Asp
His
Ala
400

Ser

Leu

Pro Gy Phe Arg

<400> 216atgaacgttt caaabdtact tgtgtcgccd7acggtcacga Caaatgtttt

gt gaaat gcc

tatcttcaat

aagcgaacgt
actt aacgag
cgcaat acgt
aact gt acat
aaaacct act



tctgctggcg cagttaaccc
ggtaactttc catcgatgta
gtcgtatctg aatcaacttt
ggtatctt tt
ct aaagt cgt cagaagtagc
gatgatgtct gcggttgtga
aaagat CCaa ct aagt acga
ggacctcctg gtacaggt aa

atcattggcg tcatcttcat
ttctccgett tatggatctc
tactgttgta tcgagatggg

caaaccagtc aggttatcat 600
gcaaagagcc actacatgtt 660
t aaagtggct gcttgttttc 720

ttct gaaggt
cgacaaat ca
t gaggcccegt
gt cctt gggt
aactttgttg

tttaaat aca

gt t gahgt ag
gcggaattgg
ggt aacct ac
gct agggcca

t cacagaaaa t, qﬁﬁﬁ 0
ct aagacaaa tgt ﬁﬁ%ﬁm@ﬁ
aagaaattgt tgatttcctg 900

caaagggt gt actgttgact 960
ct gccggaga ggctggtgta 1020

gattt c t a t agt t coQt gLy tggt gct aaa 1080
cgt at%ﬁgt%} aE?‘é g}t‘].'?tg% %%gégggéﬁ V?@?@St%%‘a%e'g%%ha’gﬁt a% tTtgtgt attgat 1140 WO

2005102639 PCT1EP2004/010307 31/93 gaattagatg ccatcggtgg taagcgt aat

ccaaa acc aa C caaacaaacg 120 ttgaatcagt tatﬁ tcga attagat ggt
ttct cAEaLElcd té a’g'fg 5% tg tEﬂ"‘[gST"Z % ¢8>t ¢ Egg@f‘ga ggct tt agat
aaggcgttaa ctagaccagg tagatttgat 1320 aaggiigtga atgtggattt gccagatgtt
cgtggtcgtg ctgatatttt aaagcatcac 1380 atgaagaaga ttacattggc agacaatgtg
gat ccaagt@ u Tht tvgd gy Gggt\adcemﬂm&m Trmtcdagispe et gdgct ggcaaattta
gt caa ag cagcagttta é gt gt caa 1500 aaat gctg tttcc ga tatgtcccac
ttcgagt ggg ctaaggataa gatattgatg 1560 ggtgctgaga gaaagactat ggtcttaaca
gat gcaggCiceJaRRgaecar 1 getdrgcenc dibdin @agoed gaacs1at gegcatbat ggccaaat ac
accaat ggtg ctaccccgéis at acaaggcc 16800 acgatattgc ctd@agatag ggcattgggt
attacttttc aattgccaga aatggataag 1740 gtcgacatca ccaaaaggga gtgtcaagcc

agact C t,ta gg t aaagat aac
accacg%gt(g]uzgtg ﬁgfggg acttggéal}aéggg%g @éﬁg%g@gg@ﬁc%’;gggag ggct at ggt t

act caatatg gt at gagtga
t ggt ct ata agatt cgcga
gagga ! g gg %&

tgatgtaggt 1920

Y 48 0k

ggtcttattg aa atgaaac tctagatgcc 2100
aaact ggaca aactgaaaac ttccaccaat 2160
cgt aadgatsl a ahgddat A GhagyscaiaA DR 2gn

cccgttaact t gt cagaaaa

aa att aacittt
z¥a %t }é‘gd'eéfg théatag
cacgaaaf ¢g aacaagtttg
acagt cgt ag aaggaccaga

tt gggaat ct
gaaggact cc
acttgcgcaa
t aaaggt gaa
cagt gat gaa
atga 2244

Ritet e #enal ltegtyn&ay gc
<210> 22 ¥P11> 747 <212> ART 540

ser Giu
555

Pro Glu teu Leu Thr Met Trp Phe Gly Glu
545 550

Ala Asn val Arg
560

pPhe pPhe

575

Ala val

570

Glu ITe Phe Asp Lys Ala Gin Ala Pro Leu

565

Arg Cys

Ile
5380

Ala
585

Asp Glu Leu Asp Ser Ile Ala Gly Gly Asn Gly

580

Lys Arg Asp

val Ile GIn 1le Thr Glu

600

Ala Ala Leu

605

Gly Gly ASD Arg AsN Met

Ile ala Thr

620

ASp Gly ser Thr Asn val Phe Ile Gly Asn

610

Lys Lys

Pro Ile Ile Asp Pro Ala Iie Leu Pra Gly Leu

630

Arg Arg

625

Asp
640

Ala Tle

655

Glu ser val

650

Ile
645

GIn Leu Ile Tyr Pro Leu Pro Asp LYS Arg

val
670

Ala Leu Pro val Ala Leu

665

Asn ser

660

Leu Lys Arg Lys Lys Asp ASp

Ala Thr

685

Ala Met Thr Asn Phe Ser Gly Leu

680

Leu Gly

675

Glu Phe Lys Asp

Ile Gln Ala Leu Ala Ile Glu ser Ile Glu

690

Glu Cys Arg Cys

695

Lys Arg

700



<213> saccharonyces cerevi siae <400> 22 Met Asn Val ser Lys Ile Leu Val ser
Pro Thr Val Thr Thr Asn Val 1 5 10 15 Leu Arg Ile Phe Ala Pro Arg Leu Pro
Gnlle Ay Ala Ser Leu Leu 20 25 30 Val G@n Lys Lys Trp Ala Leu Arg ser
Lys Lys PWeO T305/02638%9 Phe Tyr 35 40 45 ser G u Lys Asn Sepcep0oh/oiohet Pro
Pro Lys Lys Gu Ala Asp Ser 50 55 6@e6M%er Gly Lys Ala Ser Asn Lys 5er Thr
Ile Ser 5er Ile Asp Asn Ser WO 2005/ 026359 PCT/ EP2004/ 010307 32193 65 70 75
80 dn Pro Pro Pro Pro Set' Asn Thr Asn Asp Lys Thr Lys G n Ala Mh 85 90

95 ValsA g1\Vahe S8y kik§ q%aAHgbt;nLax?ﬁm T s8R 0pd Yo NaGaék Ala M 100 105

110 L#S Asp Leu Thr SénoPro Asp a GAlAl a Ala Phe Tyr7kyS Leu Leu 115 120
125 Leu An Ser Asn Tyr Pro @dn Tyr Val Val Ser Arg Phe Qu Thr Pro 130
135 14 I Ia P Leu t Au Ala Leu 145
150 15%“%%1 ij?(ﬁ % gagr 5&0' glr:# eri\%ﬂrg‘&g ﬁg %Is Rl Arg @ n Asn Leu
165 170 175 Leu Thr Al a Ser 5er Ala y Al a Vval ro 5er Lau Ala Ser 5er
180 185 190 Ser 5er Asn A n Ser Tyr Hs d Asn he Pro ser nmet Tyr ser
195 200 u2@H Aﬂ>a g$eﬁrwhecaka 5et A@géa:ygabsar ® %§$; AspsIVal Val Vval ser Qu
210 215 220 ser Phe Thr Val ser Arg Trp Lys Trp Leu Leu Val Phe
225 230 235 240
Arg Lys Tyr Glu Met Phe Ala GIn Thr Leu GlIn Gln Ser Arg Gly Phe
755 - 760 765

Gly Ser phe Arg Phe Pro Ser Gly Asn GIn Gly Gly Ala Gly Pro Ser
770 775 780

Gin G1y Ser Gly Gly GTy Thr Gly Gly Asn val Tyr Thr GTu Asp Asn (
785 790 795 800

Asp Asp Asp Leu Tyr Gly

805
<210> 19
<211> 2751
<212> DNA
<213> Drosophila melanogaster
<400> 19
atgaaaatgt ggacggaatc caatgtgaat tccgcgatgg gtcttcaage aacagccgec 60
accaagcgga agcatgagcet gaccttcgac agcaaggatg ccaacaccac ctacacggge 120
aactgtgcce cgeccecegt caaggccaac aagtgggcca tcagcaacaa caactacctg 180
gagtcgctcyg aggagcagca gcagcaacag caatcgccat cggagcecage tgttgagtcc 240
aacaacaacc acattgttit agaagcatca atggatgcgt tgaagccaac ggagccaagt 300
attagcaatg gtcatgaagt tactaccgcc gtcgcagcaa tgaaaagtca agcggaggty 360
ccacteccge caacagcgag tgcggcgata ccggaggaca gtatcgecag gttagaggtg 420
gtcacctcag ccgttecttg tgagccctgg acgagcaatg ggeccactac tccticcgeg 480
gtggcaggac ccgcagcate cgcggaacct gtggattgca tctccaagcet gcaggecgtc 540
gcggtgecca gtgatcettg gggtagcatt gccacccgct ccactcigge aacgacttitg 600
ctcagtgccg atgagctgga cgacgatgat gatgattttg aggacgacta cgaggaggag 660
gagagcatca tacccaccta ctgtcccatg cgetatcatc cctttgtace geatccgeac 720
cctcattcge accagctgec gtcccatocc caccagcage agccgcagea getctcoccaa 780
Caacaaccac atccccagca gcagcaactc gcccagcage agcaacaaca tccgeageag 840
cagcgaagcet atgcccccgg atatgggage aggcaaccca actactattc ggagectttce 900



Il'e Lau Thr Tyr ser Phe S5er Qu Gy Phe LYS Tyr Ile Thr
Thr Thr Leu Leu Lys 5er Ser Qu Val Ala Asp Lys 5er Va
Ala Lys Thr Asn Val Lys Phe Asp Asp Val Cys Ay Cys Asp Gu
Arg 4 Gu Gu lle Val

A u 245 250 255
Asp 260 265 270
275 280 285

Tyr

<212> PRT

3% Bt

@y Pro Pro @y Thr
Gu Ala dy Va

Asp Phe Leu Lys Asp

Leu Ay Ay Lys Lev Brg; Lys Gy Val

@y Lys Thr

et

ArForRY-asp AT PHEIARIIAGCRICAHSECRFFASHHALH|
Il e
Lycgcg%%cage ncd&:gggﬁit?

38573

Leu "Leu

y Val

IJ?LIT;EP:EE(KJIO%%%ZQS 300

310 315

au Leu Ala Arg Ala Thr Ala Ay 325 330
Asp Phe Phe Phe Met Ser Ay 5er G u Phe Asp Gu
350 WD 20051026359 PCT/ EP20041010307 33193 Va

340
Gy Aa

r Val
a&)éﬂF‘&‘aSér AIQQOAI a Pro
YobYs Arg Asn

Q:aﬁzg%ﬁgg Eltgcggc)f

00 ""Lau

n G n Leu

Vaiat&udaewgggpgﬂcﬂ mtSetaGgagd'dgacserac@‘yggags 7a0gdkt’sg | 1i@8dl1le Ile lle
a_Thr Asn Phe Pro % Ala Leu % 420 425 430 Lﬁg ghr Arg Pro
NGBS AP IR VAT PR e AS NS AdAOVal A

Ar@c@@agﬁgpg'ﬂgb@g&-ﬁ@ L?’gﬁaaﬁ*t@cﬂ‘“g§adj\6%ttc§(’ﬁ:ch¥§adtk@ g‘l:@%cc”ééaAfGQ_ZOﬂ_ hr Leu Al a
Asp Pro Thr elle Ala Arg Ay Thr Pro 465 470 475 480 dy
&Caﬁ@CCADat@IEC@éfG MEIBSH A 6aTOIAICaPG HCCh $reArh taRaaogtioc 4832400 495
tgcgatggac gacccggtgy ctggtgcagt gocaacagga grtgetacaa ggacacgcgce 1320
ctgaagatac gcaatctgtc catgttcaaa ctctcccgtt tocggecaggt ttctgagcag 1380
tcgetgtace gcetcggtget catttgeaat acgctgaage gecattgatcg ggagatcgaa 1440
gCagagqgcca aggagctgea CCaggeggeg caacageace accaacagge ggcagcagcé 1500
gcagccgcag cagcagcago ggcggeacaa goggetcagt accacccago ctaccagcag 1560
cagcagcage agcagcaatc cccgecagca cctctgcatc cacatacgca gcagcagatg 1620
gactatgcge ccgtgttgaa ctgtgctcgt ttggccaaca tggatcacta ccagcaactc 1680
agtttccage cccaacacca gcagcaacag cagcctitcgc agcecgcatag ctaccacgag 1740
‘cgtctggaca gccaacccge ctacaggggce geggcagegy gtgcgggcag cttcgecacd 1800
cagccgagea actgtgatac atcagcegggt gcaagtagea gcaataccag cggcaacage 1860
aacaactcct cagegacggce ggcgagcagce aacagtagtt tgoaccccta cgatcactat 1920
cccttteggg agtcgcaatce tggtcgagea acgcccttte cggectgcoce caccacaaca 1980
gcagcagcgg cagcagcttc ggrcagcagcc geageticca gtygaggage agcaacaaca 2040
ctaagtagca acatcagcag ctcccccgca-tcaagcagca ctagcagcaa caccacttcc 2100
tcaacggtga tcagcagcag tagtgggaat accgtgagcea gcaacggcac cacgccagtt 2160
gcaccfaccg caagcagcag caactgcgat actagcgatt cgggttatge ggacgacgac 2220
tccacgcgat ccatcaactg gagttcggty ctgagcctca gttcgeaatc ggocgttggat 2280
ccgctcaaca acaacgattt grttragcata cttocgtegg cggecacacc tacagcggtg 2340
ccagtttcag tgccagcecag tagtteccagt toctcctegg ggtccacgct ggeattcagt 2400
ggaagcttca ccaccgtaca agecagegyce ggcagragea gttcctgcgg aagcagetec 2460
accaccgcca cafttcaccac cctgtcgacc atctcctcgg ccacccacte getgacctog 2520
tcgtatgtaa gcagcattag ctccaatgtg tcggcgggeyg ccaatacctg ggagtacgga 2580
ttcctggaca tggaattcgg actcggttcg gagttcacgg agctggtace cagcetgtaag 2640
ctcagctccg aggatctgtt caagagcgga ttgggcggtc aggttgtgac cgcctcccge 2700
ctgcacgaca acgaactgga gcacccgygcc cacatcatgg tcggtagtta g 2751
<210> 20
<211> 599



Tyr
Trp
Leu
Al a
560
575
585
600
615
Gn
du
du
Leu
ile
Ay
Val
Pro

Ala Cys G n Lys Asn Ala Val ser Val Asp Met Ser H's Phe u 500 505 510
Ala Lys Asp Lys Ile Leu Mt Gy Ala Qu Arg Lys Thr Met val 515 520 525
Thr Asp Ala Ala Arg Lys Ala Thr Ala Phe Hs Qu Ala Ay H's 530 535 540
[l e M¥O 20050295 Tyr Thr Asn Ay Ala Thr Pro Leu Tyr HOGIZERX@®/018303 550 555
Thr Ile Leu Pro Arg Ay Arg Ala2s8u Ay Ile Thr Phe G n Leu Pro 565 570
GQu Met Asp Lys Val Asp Ile Thr Lys Arg Qu Cys @ n Ala Arg Leu 580
590 Asp Val Cys Met Gy Ay Lys Ile Ala Gu GQu Lau Ile Tyr Ay Lys 595
6Q513:AsPrésdphINd mEN&ncoREt&d Y Cys Gy Ser Asp Lau Gn Ser Ala Thr Ay 610
620 WO 20051026359 PCTI EP20041 010307 34/93 Thr Ala Arg Ala Met Val Thr
Tyr Ay Met Ser Asp Asp Val Ay 625 630 635 640 Pro Val Asn Leu Ser
Agcgoql;rng u Ser Trp ser Asn Lys Ile Arg 645 650 655 ASP Ile Ala Asp Asn
val 1Tle u Leu LeU Lys Asp Ser Gu Gu 660 665 670 Arg Ala Arg Arg Leu
Thvet 13es Tys LtAsnLadalk] ySarglesn kre GAngellneare G &80A6B%InAla G n Gy Lea
Glu Tyr Gu ThrSLeu Asp Ala His1@u Ile Gu 690 885 700 G n Val Cy5 Lys
G u Lys Leu Asp Lys Lea Lys Thr ser Thr Asn 705 710 715 720 Thr Val

Gri- Gy BT pASPsereG1My @Y 6130 ah¥SaASRs ) e @t B3P aFgD 730 735 Asp Lys
Lys Il e Prozghr Met Lea Asn Afa 740 745 30

Thr Ala Gly Glu Lys Ser Gly Asp Ser Gln Leu Ser Arg Ala Glu Arg
35 40 45

Lys §8a Met Glu Ala Tyr ?gg Phe aAsp Ser Ser gga Leuy Glu Arg Ala

Ala Asp Ala Ala Lys Thr Leu Glu Arg Ser Lys His Ala Arg Glu Ala
65 70 75 80

Leu Glu Leu Ser Lys Met GIn Glu Ala Thr Arg Gin Thr Glu Tyr Asn
85 90 95

Thr Lys val Lys Glu Tyr Glu Ala His ITe Glu GIn Ala Lys val Giu
100 105 110

GIn Lys Arg Ile Asp His Glu Glu Arg Arg Lys Thr Leu Ile Glu GTu
115 120 125

Thr Lys Gin GIn GIn GIn Arg Ala GIn Tyr Gln Asp GIn Leu Ser Arg
130 13 140

Lys Arg Tyr Glu Asp Gin Leu Leu GIn GIn Gin Arg val 6ln Glu Glu
145 150 155 160 (

Asn teu Arg Lys GIn Ggiu GTu Ser val Gln Arg GIn Glu Ala Met Arg
165 170 © 175

Arg 6¢1n Thr Ile Glu His Glu Ile Glu Met Lys Glu Lys Asn Arg Leu
180 ' 185 190

Lys Leu Leu Glu His Glu Leu Arg Ala Lys Ala Arg val Asp Arg Glu
195 200 205

Asn Arg Asp Ile Asn Leu Glu Lys Ile Arg Leu Lys Ala GIn Glu His
210 215 220

Arg Thr Thr val Leu Glu Gly Ile Lys Thr Ala Gly Thr val Ile Gly
225 230 235 240

Ala Gly Ala Glu Ala Met Leu Thr Asp Trp Asp Lys val Leu Thr Ala
245 250 255



<210> 23 <211> 189

atgctctaa 189

<210> 24 <211> 62
<400> 24 Met ASP Lys Ser Asp Met G n Arg

<212> DNA <213> caenorhabditis el egans
at ggat aaat ctgacatgca acgaaccgtc gactcgcttc gcagccagct caatattgag 60
cgtactccga tcactgtttc ggcagccgaa cttcgtCgct tcaccgaaag ccaagaagat 120

ccact t gt gRoa3swAgs60a caagaaggtt aacccatggg ctgagaagag pegipsca@esdBo
<2ige3 PRT <213> caenorhabditis el egans

Thr Val

Asp Ser

<400> 23

Leu Arg Ser Gn 1

5 10 15 WD 2005/ 026359 PCT/ EP2004/ 010307 35/93 Leu Asn Ile Qu Arg Thr Pro

Ile Thr Val

Asp Prigalely Way 1AANsd Oed leuAst: Lys A3 ¥l 4%r thysaMal yAsqn P

Ser Ala Ala Qu Leu Arg 20 25 30 Arg Phe Thr Au 5er An Gu

Lys Ser Lys Cys 2%@r nmet Leu

Hono sapi ens

agagcGhlad, 9LaEGaA9lH €

tgct gaagt g gartgaggac 1
agaacaaccc at gggt ggaa

Thr Leu val Gly Glu

AsSn

305

Leu

Ile

Asn

Lys

Gly

val

Asp

Glu

Gin

Phe

465

Leu

Lys

Asp

290

Pro

Gln

Ala

val

Lys

Asp

Phe

Glu

Asp

Asn

450

Asp

Pro

Tyr

Thr

Leu

Gly

Ile

Ley

355

Leu

val

ASD

Ala

Leu

435

Pro

Tyr

Gly

val

rha
515

His

val

Ala

340

Met

Ala

Ala

Trp

ASp

420

Arg

Lys

Ala

Leu

Leu

500

Asp

Tyr
val
325

Thr

His

‘GTu

Pro

5er

405

Ala

Ala

Phe

Ile

Glu

485

Gin

TyT

50 256560

grngggﬁhc

G20 G1999AL Al 996 9L RF

cccca aggaccccigts cct

<210> 25 <22> 204
<400> 25 at ggaggagt gggacgtgcc acagat gaag aaagaggt gg

ggacccc

180 aagggcaaat gcaccatcct gtga 204

Thr

Leu

310

Leu

LYS

Gly

His

Met

390

His

Phe

Ala

Mat

Asn

470

Glu

Pro

Gly

Ser Arg Phe Ala Phe Leu Asp ATla Leu Lys

295

Lys

Asn

Asn

Pro

Ser

375

Gly

Thr

Leu

Leu

Leu

455

Asp

Arg

Ala

Lys

Arg

Pro

Thr

Pro

360

Gly

LYysS

Ser

Arg

Asn

440

val

Arg

Glu

Ala

Thr
520

Leu

Lys

Arg

Gly

Met

Glu

Arg

Leu

Leu

Arg

Ala

505

Cys

Arg

Ley

330

Ile

Thr

ASp

Gly

Arg

Arg

Phe

Ala

Asp

Leu

490

Gly

ser

ala

315

Glu

ASsSn

Gly

Phe

val

395

Gly

Ser

Leu

ser

Glu

475

Leu

Ala

Lys

300

Lys

Glu

Lys

Lys

Ala

380

Thr

Leu

Ser

Tyr

AsStt

460

Met

Arg

Lys

Met

Pra

Arg

Gly

Thr

365

Ile

A1i

Leu

Glu

Arg

Thr

val

Leu

Arg

Ala
525

Thr

Leu

Met

350

Met

Met

Ile

Leu

Lys

Thr

Pro

Glu

Tyr

Phe

510

Ala

ASp

Arg

335

Tyr

Phe

Thr

His

Phe

415

Ile

Ser

Glu

Phe

Phe

495

Lys

Leu

Ala

320

Asp

Arg

Ala

Gcly

Lys

400

val

ser,

Glu

Gin

Thr

480

Asp

Leu

Cys

ro Trp Ala QU
<212> DNA <213>

g5 atccccgage
gacct gat ga
<210> 26



<211> 67
G@n Met Lys Lys Qu Va
Arg GU Met Ala Ser Lys Thr

<212> PRT <213> Hono sapiens <400> 26 Met Au GQu Trp Asp Val Pro
Glu Ser Leu 1 5 10 15 Lys Tyr A n Leu Ala Phe @n
Ile Pro 20 25 30 AU Leu Leu Lys Trp Ile AU
Asp Gy | WO R§OREIE Asp Pro Phe Leu 35 40 45 Asn Pro AsPCT/ER2OWDI08(S Asn
Asn Pro Trp Val U Lys Gy Lys Cys ¥@®55 60 Thr Ile Leu 65 <210> 27
<211> 560 <212> DNA WD 20051026359 PCTI EP20041010307 36/93 <213> Rattus
norvegi cus <400> 27 ggaggt ga% gaggaggagg 9999999999 gaagaggggg aggagaagga
ggat t 6Av Gl velet 1Segcalygsynd Gg?g"a@t sapd vgaesic §dace | cerjgdeatdg agacaggt gg
tgcctagg 20 gaggaggcgé cctgagggg ctgcacccca ggggaggggg cggggcet ggg

aat gggatct 180 gcagaaccgc cagccatccc agccctgagc tgcaacagcc atgtccaaca

acat ggtaadl 2240 gatLgckgagGigoaspychagaucioat gogagda et gaagalg gaggt gaaca

t cgat é4zat 300 gaaggt §¥&g caggcggcag cHagctatt ggcttt dbfc gaaacggacg
ctaaggatga 360 cccactggtg actcctgtcc ctgcacccga gaatcccttc cgcgacaaac
gact Cf bl L t2f GRCRA! S G1hOAGCERECAnAgAl agl dih glCREgGRgC gcagaaat al
gaat ccaata 48 aacgdsggt ga cttggt ggtsgocctgccattt aggggpmaaat gaggcacggg
gcaaaaacgt 540 gggggccacc tttgtgggga 560 <210> 28 <211> 70 <212> PRT
Pro Gly Phe Arg Ile Arg Ser val Leu Ile Thr Asn Pro Ser Gln Ala
580 ' 585 590
GIn Leu Pro His Pro Ser Pro
595
<210> 21
<211> 2244
<212> DNA
<213> Saccharomyces cerevisiae
<400> 21
atgaacgttt caaaaatact tgtgtcgecc acggtcacga caaatgtttt acgcatattt 60
gctcccagge tacctcaaat cggtgottct ttgttagttc aaaaaaaatg ggccttaaga 120
tcaaagaagt tctaccgttt ttattctgaa aagaatagcg gtgaaatgec tcctaagaag 180
gaagctgata gctctggaaa ggeatccaat aaatccacdga tatcttcaat cgacaattcg 240
caaccaccac ctccatcgaa cactaatgat aaaaccaaac aagcgaacgt agctgtgtca 300
catgctatgc tagcaactag agaacaagag gccaataaag acttaacgag tcctgatgca 360
caagcagcct tttacaaact tctcttacaa tcaaactacc cgcaatacgt ggtctctagg 420
titgagaccc ccggtattge gtcatcgect gaatgcatgg aactgtacat ggaggecctg 480
cagaggatag gcagacacic ggaggctogat gccgttagac aaaacctact gacagccagc 540
tctgctggey cagttaacce atcattggcg tcatcttcat caaaccagtc aggttatcat 600
ggtaactttc catcgatgta ttctccgctt tatggatctc gcaaagagcc actacatgtt 660
gtcgtatcty aatcaacttt tactgttgta tcgagatggg taaagtgger gortgttttce 720
ggtatcttaa cctactcttt ttctgaaggt tttaaataca tcacagaaaa tacaacgcta 780
ctaaagtcgt cagaagtagc cgacaaatca gttgatgtag ctaagacaaa tgttaaattt 840
gatgatgtct gcggttgtga tgaggcccgt geggaattyg aagaaattgt tgatttcoctg 950
aaagatccaa ctaagtacga gtccttgggt ggtaaactac caaagggtgt actgttgact 960
ggacctccty gtacaggtaa aactttgttg gctagggcca ctgccggaga ggctggrgta 1020
gattttttct ttatgtcagg ttctgaattt gatgaagttt acgtcggtgt toggtgctaaa 1080
cgtartccgtg atttgrttgc tcaagegegt tctcgtgch cagctattat ttttattgat 1140.



<213> Rattus norvegi cus <400> 28 Met Ser Asn Asn Met Ala Lys Ile Ala GQu
Ala Arg Lys Thr Val Qu 1 5 10 15 dn Leu Lys Leu Qu Val Asn Ile Asp Arg
Met Lys Val Ser A n Ala 20 25 30 Ala Ala Qu Leu Leu Ala Phe Cys @ u Thr
Hs Ala Lys Asp . Asp Pro 35 40 45 Leu Val Thr Pro Val P, u Asn
Pro Phe R%/%”‘}Qs‘@?'@;‘/’g Arg 50 55 60 Lgy Phe Cys Thr Leu éﬂ%o%%3§210> 29
<211> 558 <212> DNA <213> Drosophila el anogaster WO 2005/ 026359

PCTI EP2004/ 010307 37/93 <400> 29 atggatccca gtgctctaca aaacat ggat

cgggac t taa C t cgagaat 60, _atgaaatatc aggcctccat gg ctgg
cogt: ttest B BRI E TR oo el ol YR o e ot g
ccat t gajaatcAftycgenglcod aaganaage t18tcacal cabiZat caadangads caashgccct
caacat catc agcaattaga tacccctagc 240 caatgtagca gccaagtttt ggggcaggat

t t ggoRaEFAEECREHECEEIyGIEEiTgR b 2a09-0tFag AiTgaaf@actaeaEaRd caldePact ac

t act t C t g gcgag
bocaniaeo AR HEAREH - ORRE A0 oifdor BEETRRLEG-E SHMLEGTL O00RgD7000
caat ggmaggadgac t Edagtggqatartargtq gd80caact e gitactddgcgoioaaataqge caagodt ct gg
cagct ggt ca acgaacaggt gacctaccgc 540 cgcaggaggt cactga 558  <210> 30
<211 >80T 31 SCOGHAICD GHSAART 5L GREASE HAP FITGINER COcqBREFag0. 1500

aaaaatgctg tttccgttga tatgtcccac ttcgagtggg ctaaggataa gatattgatg 1560
ggtgctgaga gaaagactat ggtcttaaca gatgcagcca gaaaggccac tgetitccac 1620
gaggctggac atgccattat ggccaaatac accaatggtg ctaccccget atacaaggee 1680
acgatattgc ctagaggtag ggcattgggt attacttttc aattgccaga aatggataag 1740
gtcgacatca ccaaaaggga gtgtcaagcc agactggacg tgtgcatagg gggcaaaatt 1800
gcagaagaat taatttatgg tazagataac accacaagtg gttgtggotc tgacttgcaa 1860
agcgccaccg goacagcaag ggotatggtt actcaatatg gtatgagtga tgatgtaggt 1920
cccgttaact tgftcagaaaa ttgggaatct tggtctaata agattcgega tattgetgat 1980
aatgaagtga ttgaactttt gaaggactcc gaggaaagag caagaagact attaactaag 2040
aaaaatgttg agctacatag acttgegcaa ggtcettattg aatatgaaac tctagatgece 2100
cacgaaatcg aacaagtttg tazaggtgaa zaactggaca aactgaaaac ttccaccaat 2160
acagtcgtag aaggaccaga cagtgatgaa cgtaaagata taggcgatga taaacccaaa 2220
attcctacaa tgttasatgc atga 2244
<210> 22
«211> 747
<212> PRT
«213> Saccharomyces cerevisiae
<400> 22
Met Asn val Ser Lys Ile Leu val Ser Pro Thr val Thr Thr Asa val
1 5 10 15
Leu Arg Ile Phe Ala Pro Arg Leu Pro GIn Ile Gly Ala Ser Leu Leu
20 25 30
val G1n Lys Lys Trp ATa Leu Arg Ser Lys Lys Phe Tyr Arg Phe Tyr
35 40 45
ser Glu Lys Asn Ser Gly Glu Met Pro Pro Lys Lys Glu Ala.Asp Ser
50 55 60
ser Gly Lys Ala Ser Ast Lys Ser Thr Ile Ser Ser Ile Asp Asn Sar



Met Asp Pro Ser Ala Leu A n Asn Met Asp Arg Asp Ala Leu Lys Lys 1 5 10 15
A@nille Au Asn Met-Lys Tyr An Ala Ser-Met Qu Arg Trp Pro Lau 20 25 30

Ser Lys Ser Ile Ala Qu Met Arg Ser Phe Ile Gu GQu Asn Au Lys 35 40 45
Asn Asp Rwo 20€sm2635@ Asn Ala Pro Asp Lys Lys Asn Asn Pr o PUT[EPAME/01®07 55 60
GQu Lys Ay Lys Cys Pro Gn Hs Hs &% An Leu Asp Thr Pro ser 65 70 75 80
A@n Cys Ser Ser An Val Leu Ay Gn Asp Leu Ay Gu ser Pro ASp 85 90 95

Leu Vgs Pro Val A u Metg@ n Hi s Tyr AsnyAsn Asn Tyr Tyr ggyr Tyr 100 105 110
Tyr Asn Tyr Asn Leu Ser Tyr GQu Pro Pro Val Asp Arg Ser Leu Gy 115 120 125
Ay Ay Gy Lys Arg ser Ile @n Arg Leu Gn,Gn Ley Val Arg Arg 130 135 140
WO 20(5%'10“2%’33%0 BER | 19288 P5T0507 AS §3L>‘FhFh’Ar‘d5T9f" g?a ABu Gn @n Trp Pro
Leu Leu Met A n Leu Leu Leu 145 150 155 160 Phe Val'"Leu Trp Leu Asn Al a
Lys Phe Trp A n Leu Val Asn Gu dn 165 170 175 Val Thr Tyr Arg Arg Arg Arg
Trp HVe118@ Y85 SerMiG>A34 Me2llen ADS The2Arm>GhNAT02¢ B> Alaersor habditis el egans
<400> 31 atgttt3d§Pc aaaacccgta cd8ytcacac gt cgacgtty ccgtatctge agettcaget
60 aatctccgga atatgacaaa cgaacaatta atttcgttgc tagacgatga tgccctttta 120

gaat cggbtapt ti%; gaat dr §6§9%9%$G¢ﬂﬁﬂﬁaﬂbgph§%%tgt O@d @audgaat caget 180
120

Leu Gln Ser Asn Tyr Pro GIn Tyr val val ser Arg Phe Glu Thr Pro
130 135 140

Gly ITe Ala Ser Ser Pro Glu Cys Met Giu Leu Tyr Met Glu Ala Leu
145 150 155 160

—

Gln Arg I'le Gly Arg His Ser Glu Ala Asp Ala val Arg Gln Asn Leu
165 170 175

Leu Thr Ala Ser Ser Ala Gly Ala val Asn Pro Ser Leu Ala Ser ser
180 185 150

ser ser Asn Gln Ser Gly Tyr His Gly Asn phe Pro Ser Met Tyr Ser
195 200 205

Pro Leu Tyr Gly Ser Arg Lys Glu Pro Leu His val val val Ser Glu
210 215 220

Ser Thr Phe Thr val val Ser Arg Trp val Lys Trp Leu Leu val Phe
225 230 235 240

Gly Ile Leu Thr Tyr Ser Phe Ser Glu Gly Phe Lys Tyr Ile Thr Glu .
245 250 255 . f

Asn Thr Thr Leu Leu Lys Ser Ser Glu val Ala Asp Lys Ser val Asp
260 265 270

val Ala Lys Thr Asn val Lys Phe Asp Asp vVal Cys Gly Cys Asp Giu
275 280 285

aAla Arg Ala Glu Leu GTu Glu Ile val Asp Phe Leu Lys Asp Pro Thr
260 295 300

Lys Tyr Glu Ser Leu Gly Gly Lys Leu Pro Lys Gly val Leu Leu Thr
305 310 315 320

Gly pro Pro Gly Thr Gly Lys Thr Leu Leu Ala Arg Ala Thr Ala Gly
: 325 330 335

Glu Ala Gly val Asp phe pPhe Phe Met Ser Gly Ser Glu Phe Asp Glu
340 345 350



cttgccgcaa ataaatcatt
gccaaaacgc aaacggttga
gt gct gaaaa gtcaattgga
ttgatgca 2 c ca
gaaaatggg’g0 @gﬁg cggt
gct cat ct ac gaaaaat caa
tcttcatatg ctcaaccaac
acaggaaat ¢ acat gcct gg

agcagaat gg
tctctacgac
ctctgtttcc
agaagct gat
ggaaattttc
gt ct gaccgt
t gt acct cct
aat aggaaat

aatttagctc
caagt aaaaa
t cat caaaat
gat gat gcag
ct gaagcaat
ct cgcagcac
ccaat gccac
attcaattcg

aaaagccgag
agct ccaagg
cactt gat ac
aagccctatt
t caaagat aa
ttcttcgtga
acgct cagcc
gat ct ggct a

aat cgat gct 240
agaagttgcc 300
aacat cgagc 360
PELABRAYb f036‘720
gaagacaatt 48

acaaacgt at 540
t ggat accca 600
ttcaggatat 660

ccaaal,gf t Laatethe H9cCi ol cotagatee t4 Phé0 0> 32 <211> 234
<212> PR%&EZES> ggenorhggdlthoésl‘r‘gggnsqy%os(S’tEE N@tEEmgiéer A@n Asn Pro Tyr

G u Ser His Val Asp Val Ala Val Ser 15 10 1s Ala Al a Ser Ala Asn Leu Arg

et ERbaRRTO00% 8188 i, I PR BRI L ATl TR u ser 11c 11 va

Asn Leu Pro 35 40 45 Gn Vval Arg Ser th Pro Thr Asp Lys Qu Ser Ala Leu
Ala Ala Asn so 55 60 Lys Ser Leu Ala Qu Trp Asn Leu Ala G n Lys Pro Arg
A% SlgslyD AT

Ile Aé : P M‘ﬁy@wﬁ}ng; ot AVILYASPINLEDr Tyr Asp G n Val
Lys L Leu Gn 85 90 Gy du Vval Val Leu Lys séP0d n Leu Asp Ser
Val Ser ser Ser 100 105 110 Lys Ser Leu Asp Thr Thr Ser Ser Leu Met G n Va

Ala AlLas @shp @nuLed 12ub2Q dRbH Leﬂ\|ﬁa;pAG'py ABp #PcA ahd serAkpy Leu he Thr G n Phe
Gu Asn Gy Gu 1330135 140 415

Ile Ile TIle ITe Gly Ala Thr Asn Phe Pro Glu Ala Leu

420 425

Asp Lys Ala

430

val
445

Leu Thr Arg Pro Gly Arg Phe val val Asn

435

Lys Asp Leu Pro

His Met

460

val Ala His

450

Aﬁp Arg Gly Arg Asp Leu Lys Lys Lys Ile

Ile Ala Thr

475

val Thr Ile

470

Thr Ala

465

Leu Asn Pro Pro

480

ASp Asp Arg Gly

Ala val

495

Glu Ala Leu val Asn GlIn Ala

490

Ala
485

Gly Leu Ser Gly Leu ASh

His Phe Glu

310

Gln Ala val val

500

Ala ser

505

Tyr Cys Lys Asn AsSp Met Ser

Ala Ile Met Ala Ghu Thr val

520

Trp Eyg ASp Lys Ley Gly Arg Lys Met
1

525

His Glu Ala His

540

Thr Ala Ala Ala Thr Ala

530

Leu ASp Arg Lys Phe Gly

Thr
555

Ala
560

Ala ITe Met Ala Thr Ala Pro Leu

545

Lys Tyr Asnh Gly Tyr Lys

I1e Thr Phe Gln Leu Pro

575

Thr Ile Leu Pro Gly Arg Ala Leu

Ala
590

Glu Met Asp Lys Ite Thr Glu GIn leu

580

Asp Arg Cys Arg

585

Ile
605

Ile Ala Glu Glu

600

Asp val Cys Met Gly Gly Lys Leu Tyr Gly

595

Lys

Gin Ala Thr

620

Asn Thr Thr Gly Ser Leu ser Gly

610

ASp Ser Gly Cys Asp

615



Ile Ser Val GQu Ile Phe Leu Lys Gn he Lys Asp Lys Lys Thr Ile 145 150 155
160 Ala His Leu Arg Lys Ile Lys Ser Asp Arg Leu Ala Ala Leu Leu Arg 165 170
175 Glu G n Thr Tyr ser Ser Tyr Ala G n Pro Thr Val Pro Pro Pro Met
185 190 Rwo 2603028858 G n Pro Ay Tyr Pro Thr Ay Asn Hi s pigatErBo@/od3711e 195
200 205 dy Asn 1le dn Phe Ay Sers3fdy Tyr Ser Ay Tyr Pro Asn Ile Ser 210
215 220 dA@n Pro Ser Ala Ay Arg H's Pro Phe Phe 225 230 <210> 33 <211> 858
<212> DNA <213> Honp sapi ens <400> 33 atggcgggcg ccgggagcga agcccggttc

gccouge-gi1L sl 9ahope: 9at carceny T?P G154 @&t GeRALARERAAYCER, JCt gaccgag

at ggt geaga agat ggagga @gaoacagaat

20 “gBitagctta acaaagagt gacacttgcc

180

agcaaccgga gcctggcaga aggaaacctt 180 WO 2005/ 026359 PCT/ EP2004/ 010307 40/ 93

L1 9t 2RO CREAYSLO0- RIEOLORAR SABHCHEORLORATRRELA CRAEORACL o

caggt gaagCclgs tcagat aa agacagaggsgt ct at cagt
gcttccttgg agaccctgtt agcacttctt caggcagaag gggccaagat tgaggaagac
act gagaaca tggcagagaa tttctg gagaacttc ctctg att cttcattgat
gt ct atélgH eggg Dggé%i’% cg}fﬁ ggd@g'ah%}gdryﬁg%?&’a Ugaldyct ccag
gagat ggt cc taaaggygca gagact ccca “¢aggccgtgg ccccg gcc ccccaggcetg
cccgaactgg cacctaccge cccccttgec taccctgecc cagaggccag tgggect cct
gcCgt taggaktachcggogcatu ceochcchys Lge asacerg@iu gont Htygggaomict t agec
accccgttta cﬁ@%ggccat gagtt cgb®fh caggccgtgc corcccagg attacagtge
ccgecccctge ccecccecgegt gggectcccc actcagcaag gattctcttc gcagttcgtg

tccecaat£incary aeat £le %¢9tmg@gﬁﬁpqggg§§;pa1ggﬁt50@m GGegfRCCagccy
ggtttcat cgott ccagt ga 858 695

GIn val Cys Lys Gly Glu Lys Leu Asp Lys Leu Lys Thr Ser Thr Asn
705 710 715 720

Thr val val Glu Gly Pro Asp Ser Asp Glu Arg Lys Asp Ile Gly Asp
725 730 735

ASp Lys Pro Lys Ile Pro Thr Met Leu Asn Ala
740 745

<210> 23

<211> 189

<212> DNA

<213> cCaenorhahditis elegans

<400> 23
atggataaat ctgacatgca acgaaccgte gactcgcttc gcagccaget caatattgag 60

cgtactecga tcacfgtttc ggcagecgaa cttcgteget tcaccgaaag ccaagaagat 120
ccacttgtga acccaatcga caagaaggrt aacccatggg ctgagaagag caagtgcage 180

atgctctaa 189

<210> 24
<211> 62
<212> PRT

<213> caenorhabditis elegans

<400> 24
Met Asp Lys Ser Asp Met GIn Arg Thr val Asp Ser Leu Arg Ser Gln
1 5 ) 10 15

240
300
360
420
480
540
600
660
720
780
840



<210> 34 <211> 285
GQu Ala Arg
Leu Gu Asp Qu

Thr zgs;r}]
Leu ;qug Gzééﬁ%
Ala Arg Leu Thr
Ala Tyr dn lle
Selreu &8 &6 S
G u GLU Asp

Ay
Leu
du
Ser
Lys
Au
Al a
Ile

Ser

<212> PRT <213>
Phe Ala Ay Leu
Gy A@n Leu Thr
G n Leu Asn Lys
Asn Leu Leu Tyr
A@n Lys Tyr @n
Lys Lys Thr L
Gifr AL (ThL eRroal e glé
r du Asn Met

Hono sapi ens
ser Leu Val
A u Met Val
Au Met Thr 35 40
@4y Pro 50 55 60
du Leu
s Leu Asp Ar
0 Vaduse alalAla
a Qu Lys Phe

PCT/ EP2004/ 010307 41/93 Leu Asp Ay G u Leu Pro Leu Asp ser

Tyr
Gu
dn
Al a
Al a
Arg

Pro ABg Arg Ile

Leu Al a Thr

<210> 25
<211> 204
<212> DNA

<213>

<400> 25

<400> 34 Met Ala Ay Al a
151015 dAn Leu Asn Gu
20 25 30 dn Lys Met Gu

r vh Ar
ééﬁ}nﬁgoy@aﬁhr Leu )
65 70 75 80 dn Val
85 90 95 dn ser

%@ L8510 Gu Ay Ala LYS
5 120 125 WD 20051026359

Leu Phe
Ser Ser

Phe Il e Asp Val
dargSeine ThBG1L3Ser140n thsAH Grhyieuleal Asa mHiosTMetashrigysArg Val
Lys Leu @Pn

Lys Ile

145 150 155 460 du Met Val 4%u Lys Ay A n Arg Leu Pro
Ala Leu Ala Pro Leu 165 170 175 Pro Pro Arg Leu Pro Qu Leo Ala Pro Thr

PriqsLesn REQ prga Q12130 139 s&RPQ Al & Psar Gt AL Ser Gy Pro Pro Ala Val
ro

Pro Phe Thr

Homo sapiens

atggaggagt gggacgtgcc acagatgaag aaagaggtgg agagccttaa gtaccagcetg

gccttccage gggagatgge gtccaagacce atccccgage tgctgaagtg gatcgaggac

gggatcccca aggacccctt cctgaaccce gacctgatga agaacaacce atgggtggaa

aagggcaaat gcaccatcct gtga

<210~ 26
<211> 67
<212> PRT

<213>

<400> 26
Met GTu Glu
1

Lys Tyr Gln

Glu Leu Leu
35

Asn Pro Asp
50

Thr Ile tLeu
65

<210> 27
<211> 560

<212> DNA

Homo sapiens

Trp Asp val Pro GIn Met Lys Lys Glu val Glu Ser Leu
5 10 i5

Leu Ala Phe Gln Arg Glu Met Ala Ser‘Lys Thr Ile Pro
20 25 30

Lys Trp Ile Glu igp Gly Ile Pro Lys Asp Pro Phe Leu
45

Leu Met Lys ?gn Asn Pro Trp val Glu Lys Gly Lys Cys
60

195 200 205" Pro Roo Pro Pro Pro val

Pro Ala Gy

60
120
180
204



210 215 220 Ala Ala Met Ser Ser Gy @ n Ala Val Pro Tyr Pro Ay Leu A n Cys
225 230 235 240 Pro Pro Leu Pro Pro Arg Val Gy Leu Pro Thr Gn G n @y Phe
Ser 245 750 255 Ser G n Phe Val Ser Pro Tyr Pro Pro Pro Leu Pro A n Arg Pro
Pro 260 weR08¥@6F90 Arg Leu Pro Pro His Gln Pro Gy Phedl/EP2éeun1EGNn 275
280 285 <210> 35 <211> 1136 <212> BMR <213> Hono sapiens <400> 35
cggacgcgt g ggcgeggetg cggtttaacc cgecggt ggcg gcggcgacgg cggecctgge 60
agggaaggat ggagacgctg aaggat aaga ccctgcagga gctggaggag ttgcagaatg 120

act cggagyc gattgaseaggtfiggccct gg agtcccctga ggtccaggac ctacagctgg 180
aacgggagat ggcactggcc accaaccgga gcctggCaga gcggaacttg gagttccagg 240

gt cccctgga gat cagccgce tcaaacctct cggatagata ccaggagctc cggaagctcg 300

t ggagcgesy ¢eaggagcag aaggcaaagc tggagaaatt ttcttcagca ctgcagccag 360
ggaccipbeidtasacrblaidaes aabesRAY GLakiRRYAlyRYaagRAgagricacgaggcceap 420

t ggct gagaa gttcct g%ag ggcgaggt gc ccctggaaac gttcct ggag aatttttcct 480

ccat ga§eeRo9get JrsR AR 195e8erGs Fr99gERAGgRIALGEIL EaECTFA88% ggt 440 540 WO
20051 = a C gag gccg

R RS b e R o R e S S e e

ct gt ggtigra cagagrggrigcc agecanmagt tfilaciqgcaaftgcaadac actisggechat t geet aca

gcccat ccce cagect gcct gt gggeccca 720  ctgeccat gg agccct gecca ccggeccct t
t cccagf T fictgee &4 %f@ég?é%g?w&ea W@aa%ggwtggaﬁ’gﬁ&%?%&‘tt acé®gcag

CCC&Q@L&Q&&E&%@?Q&&@%@&&QQ& %%Qtt&%k%’éﬂ%@a@%@@%@&a agcggg@ccac
cccggCeggg ctatcctggg accccaatgg 900 gtgcctctgg gectgggt ac cccttccggg

gaggcageRfa Jote caft @ cg gituatassse Jelccaacagicgeceaadt gaciougthy acaddaggaa

aaCCt 68l AGEeeATLALATCE ShEBARLEE A020- GRAPAILEELCIIEAEEE CogECI a0
aacttggtga cttggtggtg cctgccattt aggggaaaat gaggcacggg gcaaaaacgt 540 t
gggggccacc trtgtgggga 560
<210> 28
<21l> 70
<212> PRT

<213> Rattus norvegicus

<400> 28

Met Ser Asn Asn Met Ala Lys Ile Ala Gil)u Ala Arg Lys Thr val Glu
1 5 1 15

GIn Leu Lys Leu Glu val Asn Ile Asp Arg Met Lys val ser GIn Ala
20 25 30
Ala Ala Glu Leu Leu Ala phe Cys Glu Thr His Ala Lys Asp Asp Pro
35 40 : 45
Lteu val Thr pPro val Pro Ala Ala Glu Asn Pro Phe Arg Asp Lys Arg
60

Leu Phe Cys Thr Leu Leu
65 70
<210= 29

<211> 558

<212> DNA

<213> Drosophila melanogaster



ccgecccectcecc ctatgggttc ccaccaccgc cggggcctge ctggecctggg tattag 1136 <210> 36
<211> 377 <212> ART <213> Honp sapiens <400> 36 Asp Ala Trp Ala Arg Leu
Arg Phe Asn Pro Arg Trp Arg Arg Arg Arg 1 5 10 15 Arg Pro Trp Adn dy Arg

Met Gu ‘Qp)&?y‘] ﬁ/.; Asp Lys Thr Leu G n 20 25 30 QGu Lq> T&g’ﬁ“‘gfﬁgf’%?u A@n

Asn Asp Se e Asp A n Leu ﬁ& 35 40 45 Lau GI u Val
GInAspLeuGInLauGIuArgGlul\/bt a 50 55 60 Lau Ala Thr Asn Arg Ser
Leu Ala Gu Arg Mh Leu u Phe An Ay 65 70 75 80 Pro Leu Gu 1le Ser Arg
Ser AsAlPeulSer As Gn Gu Leu 85 90 95 Arg Lys Lau VaI GQu Arg
Oys GRHOGTS<E iy Eiar apatasie UpORGarat: 5oRaaIaash GUPIRAGAET Ser SN a Leu d n

Pro Gaygddiatat E‘é‘tcﬁ%ﬁ QdytYatcral dReded®ad@2gad y MetgLys lie
a0 Griodiatd hohBh ABR cliicddido 1y Ly Phe 130 135 140 MY 0T 6hee

PCTI ERP2904/2049 3@Bag R 48 Jalasat@ay @th;uaVatgaacgquaeaa@@gﬁh¢ Ph&8dL,eu G u Asn

Phe Ser _Ser 145 150 5 18 t Ar t Leu Arg Val Arg
Vel crarpsend Faraell g et sl e e e T 2 @ nla
Leu Alcaa@aag&@céshﬁgttﬂ(bg@&&gba@ RigagBatPeec Agac & agBscrght® Prangval Arg Pro
Asp Pro Gn Gy Thr 195 200

gagatgcagc actacaacaa caactactac tactattaca actacaactt gagctatgag 360

ccgecggtcg atcggteget gggeggcggg ggcaagegga geattcaacg tctgcagcaa 420

ctggtgcgaa ggacgcggta cgagctgcag caatggccge tactgatgca gotgetoctg 480

ttcgtocttt ggctaaatge caagttctgg cagctggtca acgaacaggt gacctaccge 540

cgcaggaggt ggcactga _ 558

<210 30
<211> 185
<212> PRT

<213> Drosophila melanogaster

<400> 30
Met Asp Pro Ser Ala Leu GIn Asn Met Asp Arg Asp Ala Leu Lys Lys
1 5 10 15

Gin Ile Glu Asn Met tys Tyr Gin Ala Ser Met Glu Arg ;Ep Pro Leu
20 25

Ser Lys Ser Ile Ala Glu Met Arg Ser Phe ITe Glu Glu Asn Glu Lys
35 40 45

Asn Asp Pro Leu Ile Asn Ala Pro Asp Lys Lys Asn Asn Pro Trp Ala
50 55 - 60

Glu Lys Gly Lys Cys Pro GIn His His GIn Gln Leu Asp Thr Pro Ser
65 70 75 80

Gin Cys Ser Ser G;n val Leu Gly GIn ggp Leu Gty Glu Ser Sgo Asp
8

Leu val Pro val Glu Met GIn His Tyr Asn Asn Asn Tyr Tyr Tyr Tyr
100 105 110

Tyr Asn Tyr Asn Leu Ser Tyr Glu Pro Pro Val Asp Arg Ser Leu Gly
115 120 125

Gly Gly Gly Lys Arg Ser Yle GIn Arg Leu GIn GIn Leu val Arg Arg
130 135 140



Pro Pro Val Val Qu QQu @n Pro Gn Pro Pro Leu Ala Met Pro Pro 210 215 220
Tyr Pro Leu Pro Tyr Ser Pro 5er Pro Ser Leu Pro Val Gy Pro Thr 225 230 235
240 Ala Hs Gy Ala Leu Pro Pro Ala Pro Phe Pro Val Val Ser On Pro 245" 250

255 Ser WoOe20U5/#2639r Gy Pro Leu Gy Pro Thr Tyr Pro Al aeGi/EP4010801 260

265 270 Ay Pro Arg Ay Ala Ala Jy B$#3Ser Trp Ser Pro A n Arg Ser nmet 275
280 285 Pro Pro Arg Pro Ay Tyr Pro Ay Thr Pro Met Ay Ala ser Ay Pro 290
295 300 Ay Tyr Pro Leu Arg Ay Gy Arg Ala Pro Ser Pro Ay Tyr Pro @n

305 3uhr3dy 3¥0 616G pew&in R Ty Aroa e aeul et @y Ry LeusLddr o Pro Tyr Pro lle
On 32514330 335 Pro d A3leu Pro 5er Phelpro Ay A n Pro @h Pro 5er Vval Pro
Leu 340 345 - 350 A n Pro Pro Tyr Pro Pro Ay Pro Ala Pro Pro Tyr Ay Phe
Pro prgpe %85, 8606r §eu RER AVT0L A WhEr8pAbth TeR VOAG ¥1dYE1n370 375 <210> 37
<211> 645 <212> 3> Dr osophi |orel anogast er W@720051026359

PCTI EP2004/ 010307 44193 <400> 37 atgtaccagg aatacctata ccaactgcgg

gccacgatc ccgatg cac 60 ctgaaggaac tgctgaacga tgacgacaag
ct ggagéggﬂw gﬁt %@ ‘g’% S‘Eﬁt a’glﬁo gt gct ccgaa cacaaaagac cagtgttttc

gaggacaaca ggagtcgggc ggagcgcaat 180 atcgagcggg agccgcagat catcgagctg
cgggggcag gcagaact ctcggaggat 240 gggcgcacca ggtgctcctc tgtccaggag
aaact cédc déct caagga gaagt cgggc 300
<211> 705
<212> DNA
<213> caenorhabditis elegans
<400> 31 .
atgtttagtc aaaacccygta cgagtcacac gtcgacgicg ccgtatctge ageticaget 60
aatctccegga atatgacaaa cgaacaatta atticgttgc tagacgatga tgeccctttta 120
gazatcgatta ttgtcaatct cccgeaggtc cgetcaatge cgactgataa ggaatcaget 180
cttgccgeaa ataaatcatt agcagaatgg aatttagcic aaaagccgag aatcgatgcet 240
gccaaaacgc aaacggttga tctctacgac caagtdaaaa agctccaagg agaagttgec 300
gtgctgaaaa gtcaattgga ctetgtticc tcatcaaaat cacttgatac aacatdgage 360
ttgatgcaag tcgccgcaca agaagcetgat gatgatgcag aagccctatt cacacaattt 420
gaaaatggag aaatatccgt ggaaattttc ctgaagcaat tcaaagataa gaagacaatt 480
gctcatctac gaaaaatcaa gtctgaccgt ctcgecagcac ttcttcgtga acaaacgtat 540
tcttcatatg ctcaaccaac tgtacctoct ccaatgecac acgcetcagec tggataccea 600
acaggaaatc acatgcctgg aataggaaat attcaattcg gatctggcta ttraggatat 660
Ccaaatattt ctcaacctrc tgctggtcgt catccatttt tctga 705
<210> 32
<21l> 234
<212> PRT
<213> Caenorhabditis elegans
<400> 32

1

Met Phe Ser Gln Asn Pro Tyr Glu Ser %5 val Asp val Ala \{gl Ser
5

Ala ala Ser Ala Asn Leu Arg Asnh Met Thr Asn Glu GIn Leu Ile Ser

25

30



ggagt gggcc ttgaaacggc gctggccctg ctgcagacag ctgcctccga gagcgaggag 360
cagaccgagg agat ggtcaa gaagttcaac gacagcgata tcggcgtgga ggactttctg 420
gacgcgttcc tccctatccg gaggaccatg cacctgcgtc gcctcaaggc cgaaaaaatg 480
caggagct ggolg6d¢aaaca gcgeccagggt ccgggcccaa atacttctct ?‘ %g
ggaaacgt gc cctccagcgg attctatccc gcgtghpggg gcetccgeecc ttacccaa C 0
at gggtcccc tgatgcccat gccaccgcca tccagaccgt actga 645 <210> 38 <211> 214
<212> PRT <213> Drosophila nelano aster <400> 38 Met Tyr A n du Tyr Leu

Tyr
du
Leu
Ser
Arg
Ser
Val

Ser

G-eu L&l ABp £SPhila |Lem%gu !OSﬁrétﬂelI‘Be gg ¥5n s PHbs Gu G u Leu Lys
Leu Leu n Asp Asp Asp LYs Leu Asp 20 25°30 du Lys Val Asp Gu Va
A@n Val Leu Arg Thr A n Lys Thr Ser 35 40 45 Val ?he G u Asp Asn Arg
AGtn Alad Gtgu SAr giedshrd Ter Gsp By GBI serSAibhe6laPAta Gshn Ile Ile GQu Leu
Ay @ Leu Ala Gu L&A ser Au Asp 68270 75 80 dy Arg Thr Arg cys
Ser Val G n Gu Lys Leu Ser Gn Leu Lys 85 90" 95 Gu Lys Ser Gy Qy

G_ys |-5%lr* @mﬂbrmﬁ\l ar;L@@,tn Al Jm—y GRU VS Pro hPY HRSAd1Q1Thr Ala Ala Ser Qu
A n Thr Au Met Val LysSlys 115 120 123¢WO 2005/ 026359

PCT/EP2004I010307 45/93 Phe Mh Asp Ser Asp Ile Ay Val Gu Asp Phe Leu Asp

Au
Ay

Ala he L 206H38:k0., Pro Ide Arg Arg Thr VBL HEs Lew g Arg Leu Lys A
0 LB T Tas a1 150 LGk [ N8t T b ATg Gn dly Pron

Pro Asn Thr %r

Gly Glu val Ala val Leu Lys Ser GIn Leu Asp Ser val Ser Ser Ser
100 105 110

LysS Ser Leu Asp Thr Thr Ser Ser Leu Met G1n val Ala Ala GIn Gtu
115 120 125

Ala Asp Asp Asp Ala Glu Ala Leu Phe Thr Gln Phe Glu Asn Gly Glu
130 135 140

Ile ser val Glu Ile Phe Leu Lys GIn Phe Lys Asp Lys iys Thr Ile
145 150 155 160

Ala His Leu Arg Lys Ile Lys Ser Asp Arg Leu Ala Ala Leu Leu Arg
165 170 175

Glu GTn Thr Tyr Ser Ser Tyr Ala GIn Pro Thr val Pro Pro Pro Met
180 185 150

Pro His ala GIn Pro Gly Tyr Pro Thr Gly Asn His Met Pro Gly Ile
195 200 205

Gly Asn Ile GIn Phe Gly ser Gly Tyr Ser Gly Tyr Pro Asn Ile Ser
210 © 215 220

GIn Pro Ser Ala Gly Arg His Pro Phe Phe
225 230

<210=> 33

<211> 858

<212> DNA

<213> Homo sapiens

<400> 33
atggcggacy ccgggagega ageccggttc gecgggetgt cgetggtgea gctcaacgag 60

ctgctggagg acgagggeca gctgacggag atggtagcaga agatggagga gacacagaat 120

gttcagctta acaaagaaat gacacttgcc agcaaccgga gcctggcaga aggaaacctt 180



165 170 175 Leu Pro Ala Tyr Ay Ash Val Pro Ser ser Ay Phe Tyr Pro Ala Ser
1S0 185 190 Ay Ay Ser Ala Pro Tyr Pro Ile Met Ay Pro Leu Met Pro Met Pro
195 200 205 Pro Pro Ser Arg Pro Tyr 210 <210> 39 <211> 2319 <212> DNA
<213> caewordeenndsisoi s el egans <400> 39 atgttagacc tgac@LaER0Egaaz¢t gag

t cgt cagaca acggaaat ag caagtacgaa 60 4y#3xtccatag acggat gaca agttggcaca
agcaaaccat ttaaagaaga acgatcgtgg 120 gaagacttgc agacggactt ggctgatatg
gcagt tri g hgoareagEtggd 9 Ge Egiza %«%&gc%?g%%é‘@ﬁaﬁahﬂ%ﬁ@@éﬁc acaagptctc
tgcaatggtc gigcattttc agaagtactc 240 cataacgtag acaaaaattt cttcaccgac

ggct gFegercash AW A gEAAtIRYG UV CCRRrdatagaragaca AtgeRafagt ccgab@t t gt

act ag a 6 cgt gaat.c ac tcg _gac cgtc
20t 1 o oEaRe sl SRR P Y Seab e GO0 o e TR 2000 P e
gct at ggtimaat £ trgggafigagogagtigiat déHyaaan@ctt Ogiga o€ ataguaaat gaatysaaag
agatttgtﬁgc‘% attattctaa agctcttact 540 tcgacacaca aatcaatgat gtcaaatgtg

gct aad CE8%H FCARARIFA G HRE BUIFI2EAAGC ESRFRAACHt GBI GCCRTt caftBRaat a
tcggagggéfgg%w@c%& cgc gQE‘@&I‘:% ceeifdt I:Evgcg{c%ccc%gé@ég?@t& tggagaattyg

aat ggaaat g gttctag aggagt 7 aat gct c aaattctcgt tgacgcagag

ct ggaa@atgaqcaae gattaagggacicgattaca T8Qctgagaaicagacaydgagaaatt t gaée@gct g
act aaat cct ttgaaact c _acaacacgat 840 atgtcatcaa attctgaatc aggéggt atc

agcat 8t tYd ISR dGEBIEL A gAyGaaT e T TP EYTFACOHR 464 £¢ ggadaaaag

aat ct gg te g0k ge at kg cchildca dadf Ak tdd act yagcaac
gagaat gg?%l tgcttgg%%gjg a?%:%gacaaa 1020 2005/ 02?5%%9 PCTaﬁg%chOOMOlOSW

46/ 93 CHAGHSHBD FECHRAICHE 2096 CBIACGCRYFAICHEt GRIEAGL T Ggagtucan t ga%d ggaaa 1080
t gt t 1140
naogatron Rhe At AR EARIAEY ARk B R R A R anab 0 1200

ggtttcatce tccagtga 858 (

«<210> 34
<211> 285
<212> PRT

<213> Homo sapiens

<400> 34
Met Ala Gly Ala Gly Ser Glu Ala Arg Phe Ala Gly Leu Ser Leu val
1 5 10 13

GIn Leu Asn Glu Leu Leu Glu Asp Glu Gly GIn Leu Thr GTu Met val
20 25 30

GIn Lys Meset Glu Glu Thr GIn Asn val GIn Leu Asn Lys Glu Met Thr
3 40 45

Leu Ala Ser Asn Arg Ser Eeu Ala Glu Gly Asn Eeu Leu Tyr Gin Pro
50 3 0

GIn Leu Asp Thr Leu Lys Ala Arg Leu Thr Gin Lys Tyr Gln Glu Leu
65 70 75 80

Gln val Leu Phe g}u Ala Tyr GIn Ile Lys Lys Thr Lys Leu ggp Arg
90

GIn ser Ser Ser Ala Ser Leu Glu Thr Leu Leu Ala Leu Leu Gln Ala
100 105 110

Glu Gly ala Lys Ile Glu Glu Asp Thr Glu Asn Met Ala Glu Lys Phe
115 , 120 125



gcaacgttgg aagat gct aa
ttgactgctc ttaacactga
cagtt agaga tccaatt gat
gacgaat t cg
act ccacggteoé%'%?'?%g?ga
ttgccattgg aaattgagaa
gagccgcet ga aaggggagcet
aaact dtel“cg;ib@ l&&gag‘e%‘
aat ct t ct c®hgaaccagga

caaaaat ggg attgctcagt tgcggacaca
gttaaaagct tctctggatt caaagaaacg
t cagcat aag gagaaagtca aagagttgga
gaaccggct g gaaaaccaac ttattttcaa
gtctatgttt gaaggaggaa atctgtctga 00
caaacgacta acggagcgta ttcaagagct ggaatcgttg 1560
tat cacgct g aaaagt agaa atggcgtttt ggaagaggag 1620
862 tég?ga{j%lfg sef &gt ﬁ?dﬁﬁ t 'glé‘"aéént-?ﬁrt caagag 1680
acacgct agc ggcgacgttg ttggtttaaa aattcagctg 1740
gagaaagcag aagttgaagc tcaacagatg agagaagcta aaat ggctgc ggagactaac 1800
caggctigaagrd tgstig@ageala ats ceaaasn Acgaadt JlaadTuggeggeuoadacgcgact 1860
gct ct gedraa aagct aaagc abfgattgat gaact ggwat acaattctcg tddagt gagt 1920
gaagacagta tgacttctgt tcaagctttc aaagaaat ga aagaagaaaa tgagaagctt 1980
cgccagagaged Lgnaagalys g9aaaLt 830 L6l Gl &4ad14 33GCLRAGY atd,coaacaa 2040
gagaat cggc ttttaacgegp tgcctcgcat caagaggttt tgaatcgatigstatcgacgaa 2100
gt gat gagca tgagagcaca cgctggatcc gaagagccgc agactctgtt ggatacacag

2160
aaaat t C tece agatca cttagcticc accgcgt aattgccg 2220
acggcﬁ%ggrog?g%%%%tgﬁu giﬁqgﬁ?‘t %‘;"’a Ay E’g'{c%fac?rsg'ﬁcggg:ﬁgrgﬁ‘f’gttcat a 2280
aacat aaaca gcgcactgaa tgctcctcca aatgcctaa 2319 <210> 40 <211> 777 <212>
PRT <213> caenorhabditis el egans _<400> 40 Met Leu Asp Leu Thr Asn Lys Qu
Ser QAlasgfo 33? AﬂépS%HWG%FOA?QB Ala gyaj oA tes Prasdyrg) ARg 'FE? Rgou Asp Ser |le Asp
Gy Arg Qu @y Thr Ser L 20 25 30 Pro %fe Lys Gu GQu Arg Ser Leu
A u Asp Leu G n Ala Asp Leu Ala 35 40 45 WD 2005/ 026359 PCTI EP20041010307

47193 phsprivetrrd reoMato Vep Aviet ATd wl@arglieau A%S) TAlraprchrrhéychrLea Pro Leu 50 55
60 210 215 22

agttggcggt 1260
atgtgttgag 1320
agat cgaaaa 1380

BRERRAIh 5 00

Ala Ala Met Ser Ser
225

Gly GIn Ala val Pro Tyr

Pro Gly Leu GIn Cys
230 235

240

Pro Pro Leu Pro Pro
245

Arg val Gly Leu Pro Thr

GIn GIn Gly Phe ser
250

255

ser Gln Phe val Ser Pro Tyr Pro Pro Pro Leu Pro Gln Arg Pro Pro

260 265 270

Pro Arg teu Pro Pro His GIn Pro Gly Phe Ile Leu Gln

275 280 285
<210; 35
<211> 1136
<212> DNA
<213> Hdmo sapiens
<400> 35
cggacgcgtg ggcgeggetg cggtttaacc cgecggtggeg gcggcgacgg cggecctgge 60
agggaaggat ggagacgctg aaggataaga ccctgcagga gotggaggag ttgcagaatg 120
actcggagge gattgaccag ctggecctgy agtcccctga ggtccaggac ctacagotgg 180
aacgggagat ggcactggce accaaccgga goctggcaga gcggaacttg gagttccagg 240
gteccctgga gatcagecge tcaaacctct cggatagata ccaggagctc cggaagcteg 300
tggagcgaty ccaggagcag aaggcdaage tggagaaatt ttettcagca ctgcdgecag 360
ggaccttgtt agaccttctg cagygtggaay gcatgaagat cgaagaagag tccgaggeca 420
tggctgagaa gttcctggag ggcgaggtge ccctggaaac gttoctggag aatttttcct 480
ccatgaggat gctgtcccac ctgegecggyg ttcgegtgga aaagcetccag gaagtggtga 540



Asn
Hi s
Pro
Lys
Val
Tyr
160
175
185
200
215
225
Leu
Lys
Ay
Lys
Asp
Val

Asp Pro A n Lea Lea Cys Asn Ay Arg Ala Phe Ser Au Val Lea 65 70 75 80
Asn Val Asp Lys Asn Phe Phe Thr Asp Ay Trp Leu Au Thr net 85 90 95
G u Asn Arg Thr Thr Asn Ile Met Val Phe Arg Ser Cys Thr Arg 100 105 110
Leu Wwe20dsg2dsys Met Phe Asp Tyr Val Asn H s || e AsnP@T/gpias/0103a5 120 12S
Val Ser ser Arg Trp Thr Asp Ile 48 Gu Arg Ile Asp Ay Ile 130 135 140
G u Ser Asp Leu Pro Ala Met Val Asn Leu Ay Met Ala Val Vval 145 150 155
agettadgaetice chd fafvgde¥ Q@& clyEcatbécgthecakdac Tygogeer 165 170
%‘i gAI agﬁgg Thr Sdle?'J hrgdlflig ﬁg er Met Met dger Asn \%ICF Ala Lys 180
1990 UgeBC O RGARACCTRT JYARCACCEC ASTItAN L dRbRgaRCaICqoucIgIFaPEat cysbfthe His 195

2 Au. lle r Hs d r A.n Ser Asn Se eu Ser 210
Zg%ccélt%‘:és r ccgcgdrc Cg ;{ tkg‘ﬁ“&&% %scﬁaégvcﬁwc&%%ccge?t@;&@au Arfgzd&rg Ser
236232t @A QgcATacAl achitrcarh tdeabeigtVadcchsgedl acdlitatder Gmdle Gu Arg

245 250 255 Arg Thr Au Thr Qu Asn Gn Arg Lys Qu Ile Gu Arg Leu Thr
OHIPISEECD POISELAPhSAEFPITRY AT HROHR S CAGPFRICGEAILEr AstF&er A u Ser

& 28Pcacigfad | LEe LYt Qe sl dalirdd @ Legp Arg G n
Arg 5%%‘959% ?sa(‘)‘%a %érgﬁ(czﬁ‘#cfeu Cétggﬁ?ldLysﬁﬁsngbLgeu (5 u Eeu Asp Ala Al a Val
Ghrocciobg3 hac3bot 32 @ ccBhyrghy syAdayaddoge Malcabercl® ggtmucdtr As$60E u Asn Asp
Leu Arg WO 2005/ 026359 PCTI EP2004/ 010307 '

aacagttfccc ataccccgca acaggaggaa aacctcccta cccaatacag cctcagctcc 1020

ccagcetttce aggecagcce cagccctcag tgcccctgea goccccttat ccccceggge 1080

ccgeccctce ctatggottc ccaccaccge cggggcctge ctggoctggg tattag 1i36

<210> 36 ' (
<211> 377
<212> PRT

<213> Homo sapiens

<400> 36
Asp Ala Trp Ala Arg Leu Arg Phe Asn Ego Arg Trp Arg Arg igg Arg
1 5 :

Arg Pro Trp Gln Gly Arg Met Glu Ihr Leu Lys Asp Lys ggr Leu Gln
20 d

Glu Leu (33'Iu Glu Leu GIn Asn ﬁgp Ser Glu Ala Ite Agp Gln Leu Ala
5 4

Leu Glu Ser Pro Glu val g;n Asp Leu Gin Leu Géu Arg Glu Met Ala
50 6

Leu Ala Thr Asn Arg Ser Leu Ala Glu Arg Asn Leu Glu Phe Gln Gly
65 70 75 80

Pro Leu Glu Ile Ser Arg Ser Asn Leu ggr ASp Arg Tyr Gln g}u Leu
85 :

Arg Lys Leu val Glu Arg Cys Gin Glu GIn Lys Ala Lys Leu Glu Lys
100 105 110

Phe Ser Ser Ala Leu Gln Pro Gly Thr Leu Leu Asp Leu Leu Gln vai
15 120 125

Glu Gly Met Lys Tle Glu Glu Glu Ser Glu Ala Met Ala Glu Lys Phe
130 135 140



48193 325 330 335 Arg Ser Asp Lys QU Arg An Arg Lev A n Thr Val Leu Asp

Al a
Tyr
du
Val
Al a
Leu
Ile
Arg
I'le
Met
Thr
du
Lys
Gn
Asn
Lys

Ala 340 345 350 Grl Ser Asp Leu Asp Qu Trp Lys Thr Val Ala Asn G n
Gn Lys 355 360 355 G u Aladu Lev Ser Lys Gn d@n Asp Lys Qu Ile Lys
Lev L®H 1006R2¢69 380 Ser G n Asn Lys Ala Leu Lys Sepcq\Vep2de8idideP His H's
Lys Ser 385 390 395 400 Ala Thizdseu G111 ASP Ala Asn Lys Asn Ay Ile
Gln Leu Arg Thr 405 410 415 dn Val Ay Gy Leu Thr Ala Led Asn Thr Qu

o/l Bk e Zeitd HE AR Ll IR AR e Aep

Lys Asp Glu Leo Ile 450 455 460 Glu GIUArg Asn Arg Leo @ U Asn @n Leu
Phe s Qu Ala Val . 465 470 475 480 Thr Pro Ar Ser Leu Hs Gu Ser
tGXUJ KR ‘G”ys Hisu-8eAragsgse) A% Vapheluchys g‘@g Ser Au Lys Asn
Lev Pro Leu Gu*PPe Gu Asn 50 05 510 Lys ArglL uThr Gu Arg lle An
Lev Qu Ser Led u Pro Led 515 520 525 Lys Gy Gu Leu Ile Thr Leu
SerTuLys] Aan Adgy LvalpPrbeargGalh Geb ®I306HBLeb4dla @ w Alspsalaed Phe Ala Thr Lys
lle Gu Gul®u Gn Gn Gn 1188 545 550 555 389 G u Asp Leu Gn Gu
Leu Leo Lys Asn Gn Gu H's Ala ser Ay 565 570 575 Asp Val Val Gy Leu

& oChrd ;‘g?%@ Brd Yo b ﬁ"é’ Wal arld Brdladp Iﬁ%oeﬁg%hr?gﬂw

Pro Pro val val Glu Glu Gln Pro Gln Pro Pro Leu Ala Met Pro Pro
210 215 220

Tyr Pro Leu Pro Tyr Ser Pro Ser Pro Ser Leu Pra val Gly Pro Thr
225 230 235 240

Ala His Gly Ala Leu Pro Pro Ala Pro Phe Pro val val ser Gla Pro
245 250 255

ser phe Tyr Ser Gly Pro Leu Gly Pro Thr Tyr Pro Ala Ala GIn Leu
260 265 270

Gly Pro Arg Gly Ala Ala Gly Tyr Ser Trp Ser Pro Gin Arg Ser Met
275 280 285

Pro Pro Arg Pro Gly Tyr Pro Giy Thr Pro Met Gly Ala ser Gly Pro
280 285 300

Gly Tyr Pro Leu Arg Gly Gly Arg Ala Pro Ser Pro Gly Tyr Pro GlIn
305 310 315 320

Gin Ser Pro Tyr Pra Ala Thr Gly Gly Lys Pro Pro Tyr Pro Ile Gln
325 ' 330 335

Pro GIn Leu Pro Ser Phe Pro Gly Gln Pro Gln Pro Ser val Pro Leu
340 345 - 350

GIn Pro Pro Tyr Pro Pro Gly Pro Ala Pro Pro Tyr Gly Phe Pro Pro
355 360 365

Pro Pro Gly Pro Ala Trp Pro Gly Tyr
370 375

<210> 37

<211> 645

<212> DNA

<213> Drosophila melanogaster



Gn dn Mt Arg GQu Ala Lys Met Arg Ala Gu Thr Asn Gn Ala Gn 595 600 605
WD 2005(026359 PCT/ EP2004/ 010307 49193 Val Asp Qu Ile Leu Lys Lys Arg Thr
Ala Glu Leu Gu Val Asn Ala 610 615 620 Thr Ala Leu @n LyS Ala Lys Ala
Val |le A¥02@592¢38% G u Tyr Asn 625 630 635 640 ser APGTEPEOSQNI0Eer G u
Asp ser Met Thr Ser Val G n Ala Phe /% 645 650 655 G u Met Lys G u GLU Asn
GIll Lys Leu Arg A n Lys val Gu Lys Leu 660 665 670 Gu Ile Qu Leu Asn
Thr vVal Thr Gn Gy Phe Qu A@n @u Asn Arg 675 580 685 Leu Leu Thr Ser
Ala setrd0Bks 3@ n A n Val Leu Asn Arg Ser Ile Asp 690 695 700 du val Met Ser
Met  Ar3F9pRer3Gp SRAARACTETR SRAactptPIERECInAt e KCTHIATtIPY T CREPAGERR 72060 eu Leu

Asp T ¥St {Egg 730 5 Ala ser
Gu Tmtg%%bakrg d(};{i%ga u %%Cg%h%d,&ﬁgg%?a% gg@%@aﬁgée :{g@ﬁcg%%(g 74&5550 Val Leu
Ay Phggheccodal cdeheaddae MargteprdvBhgddeeadd ggédstrghhe odapcgcat 76Q80U65 Ser
Ala Leu Asn Ala Pro Pro Asn Ala 770 775 <210> 41 <211> 2187 <212> DNA
<213> PGHRIGIPi E9CWRH 052 A E29¢ Yy 589089523y LABAGRET Jtegearddt aadtt gccce
tgtgce 2 eh Cofrg At &8 0r gL QLG L 38R RELC ABL A% ab s aaBE &gk Ot CaBpat g
tcaaag%%g‘?c gac%?gga 120g gt ?ég%gat ag cacaagttctbgcgﬁacga%gtg gat gcagctt
ggt t t aEPegEUGICCtttggaacpot8gctggccctyg ctgcagacag ctgcctecga gagegaggag 360

cagaccgagg agatggtcaa gaagttcaac gacagcgata tcggcegtgga ggactttctg 420

gacgcgttec toccctatccg gaggaccatg cacctgegtc goctcaaggc cgaaaaaatg 480

caggagctga tgcgcaaaca gcgccagggt ccgggeccaa atacttcotet gecagectac 540

ggaaacgtgc cctccagegg attctatcce gocgtcetgggg getccgecce ttacccaatc 600

atgggtcccece tgatgcccat gccaccgeca tccagaccgt actga . 645

<210> 38
<211> 214
«212> PRT

<213> Drosophila melanogaster

<400> 38
Met Tyr Gln Glu Tyr Leu Tyr GIn Leu Arg Ala Thr Ile Thr Pro Met
1

Cys His Glu g]u Leu Lys Glu Leu Leu Asn Asp Asp ASp Lgs Leu Asp
0 25 3

Glu Lys val Asp Glu val Leu GIn val Leu Arg Thr GIn Lys Thr Ser
35 40 45

val Ehe Glu Asp Asn Arg ggr Arg Ala Glu Arg Asn Ile Glu Arg Glu
0 60

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

Gly Arg Thr Arg Cys Ser Ser val GIn gl])u Lys Leu Ser GIn |§eu Lys
85 ) 3

Glu Lys Ser Gly Gly val Gly Leu Glu Thr Ala Leu Ala Leu Leu Gln
100 105 110

Thr Ala Ala ser Glu Ser Glu Glu GIn Thr Glu Glu Met val Lys Lys
115 120 125



agccgaatta aagaggat gt tggggacaac tggagaataa aggccagtaa tgtaa
gtccttcaag gaattatgag ttattatcat gagtttttgg ggcagcagat ttcag
cttatccctg atttaaacca aataaccgaa tgttcagatc cagtggagct tggga

t gt gaaaaga agcaagaaca tattcaaaat 420464 aat gacac tggaagagtc
gtggtcatga ctgctattca agagttgatg 480 agtaaagaaa tattgagctc
Qat gctgttg gagaattgga aacagctt 540 aaaagagcct t.ggaagaact
ct agakbady IaAghsgager gﬁag%{%@éaﬁ wsptfﬁtegg%géa? Adgdiatssa
cttcaagat'g aaaagaattc actggfttct 660 gaaaatgaga tgatgaatga
cagttggatg gctcttttga tgatccaaac 720 acagtggttg caaaaaagta
caat t Acadd et AghAcadinT ¥YehddadgaaATBard dest kxngde diughegeeygc
taccgﬂ@?tc act gt gaaga é%thaaaag 840 ct aat cg aattccé@ga
gaattgacta gtcttgcaga agaaacaaga 900 gccctgaaag atgaaataga
gct acelctgualanmgtaay LeaathogadcBo@ly tmeachorrg agatat akpg
caagat ct ga atgaccttl®® caagcaggtg 10200 aaaactttac agfEaaccaa
atgcat aata cagtcagctt agaagaagaa 1080 ttaaaaaaag caaatgcagc
“agai‘%%oa&%{aé 9%? 291 Laaaqal sgléggr (ﬁé/tﬁ'ﬂ:{ Qgﬁapr%aﬁat Gget e
agggcagaca cact agggtt tgaaat gaagjy cdgctt gaaggaaaaacat ga
aaggaaaaag agagactaat tgagcagcgt 1260 gatactttga aagaaacaaa

cgatgtica aagt acaaca accaccta 1320 aaccaaacag atgcatctgc
t at gafaatT vt i%nf@%tpgrﬁ tf&?q}% aMeB oY nggbeahgggaf’rggﬁeaggrgu
aldagat gct tcgcttacag 1440 caagaa t

caacat gaaa
gaacttcagg agcagctaga acagaaacac
aggct gagPaoasyagcygtfao Tagagaattg
t t acaggad@dfaaggt t ccaa gt ct gaaggc
gaagct cat a t ggaaaaact cacagaggtc
att gaagal.C t4cagccaga tat aaatcaa
gctcttcaga agaaagat ga agat at gaaa
gagaasgtlea §¥dat gt aat aaaaactttg
at aat ggfAc %@@gaaagca gt t ggcagag
gaat gcaaag fagcaaaatt ccgtgattat

aat aagapgh-Cc tagoahimtiai gadagigggg

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040

cgt aaaat ga
cagcagcaga
gaaagttcca
cat gaagaat
aat gt acaaa
gcaat ggagg
gat cccaagt
aaagagagaa
gaagaaaaac
at ggaat ct a

gcctgcagtg acact ggt gc gt gcact cct

<400> 39
atgttagacc

gattccatayg
gaagacttgc
aaactacctc
cataacgtag
accacaaata

tacgtgaatc

" atcgatggaa

acgcttgctc
tcgacacaca

atgccagaaa

_aattcactgt

aatgctgatc
gagaatcaga
atgtcatcaa
cggcagaaac

tttaaaggga

tgacaaacaa
acggacgaga
aggcggactt
tgaacgatce
acaaaaattt
ttatggtgtt
acatcaatcg
tctacgaatc
acataggaaa
aatcaatgat
atcegtgcett
cagaatcgtc
aaattctegt
ggaaagaaat
attctgaatce
gtcgagagtt
tcgtttttga

agaatrctgag
agttggcaca
ggctgatatg
acaacttctc
cttcaccgac
ccgaagttgt
gacggtcgre
agatttaccc
gaatgcaaag
gtcazatgtg
tcatgaaata
tggaaaattg
tgacgcagag
tgaacggctyg
aggtgatatc
ggaagaaaag

acttaccaac

2100

tcgtcagaca
agcaaaccat
gcagtttgga
tgcaatggtc
ggctagetitg
actagaaaac
agrtccegrt
gctatggita
agatttgtog
gctaagatgg
tcggagettc
aatggaaatg
cTggaaattg
actaaatcct
agcatcttgg
aatctegagt

gagaatgatg

acggaaatag
ttaaagaaga
tggaaggact
gtgcattttc
aaacaatgcce
tctggcgaaa
ggacggatat
atétgggaat
attattctaa
tcaccactgt
acggatcgea
gttctagtga
aacgttracg
ttgaaactgce
agaagcaaaa
tggatgctge
tgcttcgtag

ct gagaat ga
at gaact gga
t t gaggacct
gcaaatt aaa
t acagaagaa
agat caat ga
aaagat at aa
t aaat ccagc
gaat t gagat
tcattgtttc
gactt gt gag

caagtacgaa
acgatcgttg
agatgccact
agaagtactc
cgagaacagg
éatgtttgat
tcatgaacgt
ggcagttgtt
agctcttact
gatagatgaa
gagcgaactc
gcggaggagt
gactgaaaca
acaacacgat
tgaggaacte
tgtggatcag

atcggacaaa

agaag 240
aagca 300

ggttg 360 WO
2005/ 026398 péalobb53300410 1 0 3 0 7 50193 ctccagetta ttpl-gggbidoi@eoat caac

tgttcaacat
t cct ccaaat
t caggaagca
ggt gact aca
aaaactt gac
ttttcatgca
aaaagaggat
t at gaat gat
tgttcttagg
t cagaagct a
cat gat gt at
acgt acacaa
cgaat ccaag
agctttactt
t gaagagct t
t acaaaaagt
tattggactg
acgt att gag
aact gagcag
ccagaaat ct
gcagaagttg
acaagaact c
actt gaagct
aatgtacttg
at cagct gaa
t ct ggagagt
t gcgt ggt at
cggcggt ggt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
360

1020



gcgcggtctt tcttagcgca gcaacggcac atcaccaaca ccagaagaaa tctctctgtt 2160

aaagtccctg ctacaacatc tgattaa 2187
20051026359 PCTI EP2004/ 010307 51193

du
Met

LyS
Asp
Val

Leu
Ser

Asp
Ile
Gu
160
175
185

<210> 42 <211> 728 <212> PRT WD

<213> Hono sapi ens <400> 42 Met Qu
Thr GWYPRN§88% Pro G n Pro Lys Lets Pro Leu Cys AspPCWEB20§@/010307 Ser Leu
Ile Trp Leu Gn Thr Phe A5n Thr A%&35er Pro Cys G n 20 25 30 Asp Val
G@n Leu Thr Ser Ay Val Ala Met Ala Gn Val Leu Hs 35 40 45 dn lle
A gadiacdgd gBheaAsnc Agg&igalr grdgetcSer cAaltttdd kysatrdea®S 6030 G u Asp
Gy Asp Asn Trp Arg Ile Lys Ala Ser Asn Val Lys Lys 65 70 75 80 Val
G ACLRArf2 aERateEFa BARAG3AICH) GRAG Gt UReadc@psagay tTERGPAGRAC 85184005 |l e

d [l 1 05 110
Pr ga%%t ﬁtlﬁléﬁc‘gaga ?ﬁgaﬁﬁﬁﬁﬂég%*ﬁ?éfﬁ%%g&“&%&&ﬁg% agg"ﬁs 120 125
As gcdgttal abystdcysa @anaddngghl sttigbecagtntAspatica bgtrgblapgteu1280 135 140

Au Ser Val Gn Hs Val val Mt Thr Ala Ile Gn Qu Leu net _145 150 155
sEFIAGFECEY tRIECREy BERARELT B FCHIHF TASFR2REP2 I3 VATITERYY G d3E@u 165 170

' ] ' ' Al 180
106 8ok T ® She o flRaldtp e B e T T Ve

gacgaattga ttgaagagcg gaaccggetg gaaaaccaac ttattttcaa agaagctgtc 1440
actccacgat cgcttcatga gtctatgttt gaagcaggaa atctgtctga gaagaacacg 1500
ttgccattgy aaattgagaa caaacgacta acggagcgta ttcaagagct ggaatcgttg 1560
gagccgctga aaggggaget tatcacgctg aaaagtazaa atggcegtttt ggaagaggag 1620
aaactattcg ccaccaagcea aattgaagag ctccagcagc agattgaaga tcttcaagag 1680
aatcttctca agaaccagga acacgctagc ggegacgttg ttggtttaaa aattcagctg 1740
gagaaagcag aagttgaagc tcaacagatg agagaagcta aaatgcgtgc ggagactaac 1800
caggctcaag ttgatgagat actcaaaaaa cgaactgetg aattggaggt caacgcgact 1860
gctctgcaaa aagctaaagc agtgattgat gaactggaat acaattctcg tccagtgagt 1920
gaagacagta tgacttctgt tcaagctttc aaagadatga aagaagaaza tgagaagctt 1980
cgccagaaag ttgaaaaatt ggagattgag ctcaatacag taacccaagg attcgaacaa 2040
gagaatcgge ttttaacgag tgcctcgcat caacaggtit tgaatcgatc tatcgacgaa 2100
gtgatgagca tgagagcaca cgctggatcc gaagagccgce agactctgtt ggatacacag 2160
aaaatgagtg gagcacttcc atggagatca cttgettecg agacccgtcg agaattgcocg 2220
acggcgatgg ctagcattct cgtccttgga ttcctcgtet tcatcgoectg gatgttcata 2280
dacataaaca gcgcactgaa tgctcctcca aatgcectaa 2319
<210> 40

<211> 777

<212> PRT

<213> cCaenorhabditis elegans

<400> 40

Met Leu Asp Leu Thr Asn Lys Glu Ser Glu Ser Ser Asp Asn Gly Asn
5 15

Ser Lys Tyr Glu Asp Ser Ile Asp g1y Arg Glu val Gly ;gr ser Lys
20 5

Pro Phe Lys Glu Glu Arg Ser Leu Glu Asp Leu GIn Ala Asp Leu Ala
' 35 AQ

43



195
Met
Pro
Adn

Au Gl

Hi s
AQSP
Ile
Ser
Arg
Asn
Thr
Leu
400
415
425
440

200 205 Thr Thr Lets Gn Asp GIIl Lys Asn ser Lets Val S5er Gu Asn Gu
210 215 220 Met As® Qu Lys Leu Asp An Lets Asp Ay 5er Phe Asp Asp
Asn 225 230 235 240 Thr Vval val Ala Lys Lys Tyr Phe Hs Ala G n Leu
Leu GvH 268dM265%9 250 255 WO 2005/ 026359 PCT/ EP200410}@39:p20m41%87 Leu A n
Asn Phe Arg Leu G Il Ala Al grdys Asp Asp Tyr Arg 260 265 270 Va
Cys GQu Au Leu Qu LYSAn Leu Ile u Phe An HIS Arg 275 280 285 Asn
r_Le I u Thr Arg, Ala Leu s Asp 290 295 300 Qu
ga‘% Eﬂ%"% E@@ up EE ”L;‘%s’”/%l igfz\gm W PES @L 305 310 315 320
Thr AQu IIe Tyr Arg Adn Lys Leu A n Asp Leu Asn Asp Leu 325 330 335
Lys A n Val Lys Thr Leu An G u Thr Asn net nmet Tyr Met H's 340 345 350
r@snvﬁaﬁp BE} GLéute@l eigqysa@a Edu AEQsAgéyEF”'%IS&"A@W Xph \&ua Arg 355 360 365
A% Leu Gu Thr TyfPLys Arg G n Val’dn Asp Leu H s 8al Lys 370 375 380
ser ser Qu Ser Lys Arg Ala Asp Thr Leu Ala Phe A u Met Lys 385 390 395
Arig Asauvdl wsfd wysLysn Hihe KBeuTHY asheddyleop lya GwThymed u Arg Leu 405 410
lle Gu G n A& Asp Thr Leu Ly$S0G u Thr Asn uS8 u Leu Arg Cys 420
430 ser An Val Gdn Gn Asp H's Leu Asn G n Thr Asp Ala Ser Ala Thr 435

4450 di—1¥15A§?r%%-yfhrGTHr A3A i—'ﬁeuggg FafN BheChMy sk ?ﬁs}t TR QYfal Gu Tyr Arg

Lys Leu Trp Arg Lys Met Phe Asp Tyr val Asn His Ile Asn Arg Thr
1315 120 125

val val Ser Ser Arg Trp Thr Asp ITe His Glu Arg Ile aAsp Gly Ile
130 135 140

Tyr Glu Ser Asp Leu Pro Ala Met val Asn teu Gly met Ala val val
145 150 155 160

Thr Leu Ala His Ile Gly Lys Asn Ala Lys Arg Phe val Asp Tyr Ser
165 170 175

Lys Ala Leu Thr Ser Thr His Lys Ser Met Met Ser Asn val Ala Lys
180 185 190

Met val Thr Thr val Ile Asp Glu Met Pro Glu Asn Pro Cys Phe His
195 200 205

Glu Ile Ser Glu Leu His Gly Ser Gln Ser Glu Leu Asn Ser Leu Ser
210 215 220

Glu Ser Sser Gly Lys Leu Asn Gly Asn Gly Ser Ser Glu Arg Arg Ser
225 230 : 235 240

Asn Ala Asp GIn Ile Leu val Asp Ala Glu Leu Glu ITe Glu Arg leu
245 250 255

Arg Thr G1u Thr Glu Asn GIn Arg Lys Glu Ile Glu Arg teu Thr Lys
260 265 270

ser Phe Glu Thr Ala GIn His Asp Met Ser Ser Asn Ser Glu Ser Gly
275 280 285

Asp Ile Ser Ile Leu Glu Lys GIn Asn Glu Glu Leu Arg Gin Lys Arg
290 295 300

Arg Glu Leu Glu Glu Lys Asn Leu Glu Leu Asp Ala Ala val Asp Gln
305 310 315 320

Phe Lys Gly Ile val Phe Glu Leu Thr Asn Glu Asn Asp val Leu Arg



450
465
Leu
Leu
An
Gn
LYS

Asn
Lys
Tyr
Asn
640
655
665
680
695

455 460 Gu Val Phe Ile Arg Leu G n Hs Qu Asn Lys Met Leu Arg Leu @ n
470 475 480 An Qu Ay Ser Qu Asn Qu Arg lle Qu AQu Leu @n Au dn
485 490 495 du A@n Lys Hs Arg Lys Met A5n Gu Leu u Thr Aqg dn Arg
500 BOB20030268% |Lys Gu Arg Ile Arg Gu Leu G n G nPCI/RPINHOIBEY Asp Leu
515 520 525 WD 2005/ 026359 PCT/ E#804/ 010307 53/93 Lys Ser LeU Gn Gu
Gy Ser Lys Ser Qu Ay Gu Ser Ser Ser 530 535 540 Lys Lou Lys @n
Leu Gu Ala His gfgt Gu Lys Lou Bip Gu Val 545 §50 555 560 H's Qu
Leu Gn Lys LYS An Qu Leu Ile Qu Asp Leu An Pro 565 570 575 Asp Ille
Gn Aso Val Gn Lys Ile_Asn Qu Lets Qu Ala Ala Lets_ 580 585 590 @ n
Ly &ArQaSSrahep A@ QU’HtArL%/@N%'QN?%” &'n Wruvalk ey SPLff%a NEE 595 600 605

Leu Gu Lys Arg Asn Val Lys Thr Leu As O%r o Lys Leu 610 615 620
Pro Ala 5er Ala Qu Ile Met Leu Leu Arg Lys G n Leu Ala u 625 630 635
Lgsn Gerr AspgLéw gaspl @ uGrop |lye Tieu vl lwlseasrGGlinOps s Lyal Ala Lys 645 650
Phe Arg #p Tyr Gu Gu 138 Leu Ile Val S8P3Ala Trp Tyr Asn Lys 660
670 Ser Leu Ala Phe An Lys Leu Ay Met Qu Ser Arg Lou Val 5er Gy 675

68511..(3134 S LA &ebYiSysSelin ASIR m L?sYG'I'ﬁJ LY §s T Pew (Alia Arg Sep Phe 690
Bro Ala Gn An ABgsHi s 11 hr Aspsdfhr Arg Arg Asn Leu Ser Val

Ser GIn Asn Lys Ala Leu Lys Ser Arg Leu Asp His His val Lys Ser
385 390 395 400

Ala Thr Leu Glu Asp Ala Asn Lys Asn Gly Ite Ala GIn Leu Arg Thr
405 410 415

GIn val Gly Gly Leu Thr Ala Leu Asn Thr Glu Leu Lys Ala Ser Leu
420 425 430

Asp Ser Lys Lys Arg Cys val GIu GIn Leu Glu Ile GIn Leu ITe GIn
435 440 445

His Lys Glu Lys val Lys Glu Leu Glu Asp Arg Lys Asp Glu Leu Ile

Glu Glu Arg Asn Afg Led Glu Asn GIn Leu Ile Phe Lys Glu Ala val
465 470 475 480

Thr Pro Arg Ser Leu His Glu Ser Met Phe Glu Ala Gly Asn Leu Ser
485 490 485

Phe Glu Pro Phe Ser Glu Lys Asn Thr Leu Pro Leu Glu Ile Glu Asn
500 505 510 {

Lys Arg Leu Thr Glu Arg Ile Gin Glu Leu Glu Ser Leu Glu Pro Leu
' 515 520 : 525

Lys Gly Glu Leu Ite Thr Leu Lys Ser Lys Asn Gly val Leu Glu Glu
530 . 535 540

Glu Lys Leu Phe Ala Thr Lys 61n Ile Glu Glu Leu Gin GIn GIn Ile
545 550 555 560

Glu Asp Leu Gin Glu Asn Leu Leu Lys Asn GIn Glu His Ala Ser Gly
565 570 575

Asp val val Gly bteu Lys Ile GIn Leu Glu Lys Ala Glu val Glu Ala
580 585 530

Gin GIn Met Arg Glu Ala Lys Met Arg Ala Glu Thr Asn Gln Ala Gln
595 : 600 605



705 710 715 720 Lys Val Pro Ala Thr Thr ser Asp 725 <210> 43 <211> 4597
<212> DNA <213> Rattus norvegi cus <400> 43 ggcggccgcg gcggectgetg ctgetgcetge
tgct act ggg aggcaggt ga cggcgaccga 60 cggcgtctca ggcgacttaa ccaagagact
aagtt ct cypy bRgaaassacc cacatttgta 120 tggatgattg gggaaapetsede3ecag
acaagggaaa agcatcctga ccttccgaga | 8044 20051026359 PCTI EP2004/ 010307 54/ 93
aaat gagt at gct gaaaccc agcgggctga aggccccgac caagatccta aagcctggga 240
gcacagcctt gaagacccct gctgctgctg cagctccatt ggagaagaca gtacccagtg 300
aaaaagcctc aggccctcca tcctctgaga cccaagagga gtttgtggac gacttccgag 360

tt ggagadcaspt glu tggotay age aatgaThaedhgght el sdiacedt kEn ciltaggggaaa 420
ctcagttt g&lfaccaggccag t ggddfggta ttgttttggél®gaacccata ggaaagaacyg 480
acggct cagt ggcaggagtg cggtatttcc agtgtgagcc tttaaagggc atcttcaccc 540
gaccghaad et Adqgage argqLacangd vaRIAYIRL NS RACHAGROSGr Gigcagacag 600
ctcacgegag agctgcttca espctgtcca ctgctgesmc caccatggtg teptcttctc 660
cagccactcc ctcaaatatt ccccagaaac cgtcccagcc agtggcaaaa gaaacttcag 720
cgacacctca aatt aac t ac aa ccgccagc t caat ¢t aacctttcag 780
aggct&ﬁEUUgtBF%§§34§§ é@%éﬁgc gMgbgigagﬂgﬁagéﬁggﬁghgégdﬁﬁctggtcg 840

gt ggcacgaa ggctggcgtg gtccggtttc ttggagaaac tgacttcgcc aagggggagt 900
ggtgtgqtgt ggaattggac gaacctttgg ggaagaacga cggtgctgtt gctggaacaa 960

ggt at &t v Metatyt Gdaceld Aawy i glgat Lg%t&r@gﬁlméy&mﬁcghaaas dteacaaaga 1020
ttggcttccce ttct &acc ccagccaaag6 aaagccgc tgctg ﬂ%gg cgagt gat gg 1080
ccaccacgcc cgccagcctg aagcgaagcc cttctgcecctc ctccctcage tccatgaget 1140

ct gt ggaat cleCtTl Jlegagsh afcaajcunaclcaggaedgglaciiat tpagtn gagacctctt 1200
cccgctacgc céfraagatc tcgggcah ctgccctcca gddfgcgcect g aaggagaagce 1260
agcagcacat tgagcagctg ctggctgagc gggacctgga gcgggccgag gtggccaagg 1320

Ct acCaghCa.coh0an0an 3LAIATCERN I VLAICEF hoRYTECaA0R] e SagCal gace 1380
agcat gt ccggpggaact ggag gccaagat gg accagct gecgogacCat ggt a gaaget gectg 1440

Glu val Met Ser Met Arg Ala His Ala Gly ser Glu Glu Pro ¢In Thr
705 7160 715 720

Leu teu Asp Thr Gln Lys Met Ser Gly Ala Leu Pro Trp Arg Ser Leu
725 730 735

ala ser Glu Thr Arg Arg Glu Leu Pro Thr Ala Met Ala Ser Ile Leu
740 745 . 750

val Leu Gly Phe Leu val Phe Ile Ala Trp Met Phe Ile Asn Ile Asn
755 760 765

$ar Ala Leu Asn Ala Pro Pro Asn Ala
770 775

<210 41

<211> 2187

<212> DNA

<213> Homo sapiens

<400> 41
atggaggaga cygcagecgce gocgcagect aagctgecce tgtgegacag cctcatgate 60

tggctgcaga cattcaatac tgcctcacct tgtcaagatg tcaaacaget gactagtgga 120
gttéccatgg cacaagttct tcatcaaatt gatgcagett ggtttaacga atcttggtta 180
agccgaatta aagaggatgt tggggacaac tggagaataa aggccagtaa tgtaaagaag 240
gtccttcaag gaattatgag ttattatcat gagtttttgg ggcagcagat ttcagaagca 300

cttatccctg atttaaacca aataaccgaa tgttcagatc cagtggagct tgggaggttg 360



t ggaagagga gaaaaggaag gttgaggacc 1500
ccaaaggt ga tcttgagacg cagaccaaac 1560 {
agagcctgct ctttgaaaag accaaagctg 1620
gggt ggct ac agt at cagaa XEJTEPSOHAM030880
t aat ggaact agaaaaggac ctagcgttga gagf¥®hgga agtagctgag ctccgaagaa 1740
ggct agagt c cagtaaacct cccggagatg tggatatgtc tctttctctt ttgcaagaaa 1800
t cagt guiccaggraagattaggtitl agegigresc cgtgaadety agcesagaidg aattgaapgitgacgz01860

cact JUeaEA ghatARIERtot s CARgADE” LGUPLER (- agUdgt e ot i dcce

acagggagaa agtgtagctc
ttcagttccg agttgaagaa
t ggagcat gc ccgcatt aag
acaaact ccWO AN et a

ct caaccagc
gaat caatta
gagct t gaac
gaagacact a

1920
894 E8HY gcca%§01980
ccaacagfdaagRactfagagot ¢eade@ahsr bt §aaRed GagRAAGLE R asssaecat ggp2040
cgtcccacca gcaggcaatg gaggagctga aggtgtcctt tagcaaaggg attggaactg 2100
act cgFeARgaAGACE t taNAgaYR T 46RAPARGER A§AIRGARR FaGR2TAGACTgIGRRATaccad802160

acgaa t gta tct cat .gct aaaga 2220

{ ggagt Cearegad el LaRRsTEt TEL R S Aot 0agE 2280 wo
2005/ 0zl afyddeTt Jatga0dy0 10T to&O G gt € ARAGErAGE IFalbetaaCcggragaag
accagcacct ggtggagatg gaggagatgc 2340 tcagcaagct gcaggaggca gagat t aaga
aagaaaﬁﬂ?gﬂ‘%éc‘é@@@‘éﬁgﬁacéﬁ‘é%‘é%’ga SADEFACRRG TA0RIBATE cHgasII2 at dé8agat a
ctgttaata gﬁ%ﬁ t1 gaaghggaga
agct gagaggc%ggt agggt%ggat gg%gt %gg%tgggéatggt@ tggafgggg%cgfg%%agg gagggggaag
at cagctaggtastagggosaaggGadagpgit ey 2880rgaatmattguopiagt guagacsiya

tcttct t 2640 't t tt {ct
ct gt S R9RHR RER L BT AL B0 ST UG A A A AR CoRGH

aaagt afGadadiagasiAdchry taRAaGEth 2450t cRRCAUFM G 4 RYgARAMET

at gaagagga aaagaaagaa ctggagaaca 2820 aattgfitgga act ggaaaag
ct agccreratitearapEeaccagagetajiata 288Btagtnagoetagst nagageragn

at gaagat gt
aaggaaaggt
ctggﬁgcaga
gGgeagaaaac
aagat ggaaa

t d0§agact a

aaat a ca cgaa aagtc ctgcqgaact %g4oaatcc% aa atC ctggt ac a g ggat a
Ract gAaggte s CeRIAAT e doltenge ShMRreaSiE ARAT TN B SRR HIAD gdged ganal
cccaggatgardrdasgntatocgctgoireagny 30fftagetycagaafatageai@eag atieabggaac
agat gaccaa agagaaaaca gaaacactgg 3120 cctccttgga ggacaccaag caaacgaatg
caaaactiE B ag CAFRFLFY IFa A EEREE AP A9 EATE 11988826t gtig§Ragage
tgaac %Etﬁ?’&‘ Ghladal @ g‘e‘!g@& g%%%tt@&a%ﬁ 3c235908a943 t hgaggaagg
aaat agaaac ccCtaadgcag gcagcagctc agaagtccca gcagctttca gcactgcagg
aagagaacghiaaragatidegtctggaygagesay 83GMhgaatc ttgctgetga gattatgecca 1380
gtggaatata gggaggtgtt tattcgactg caacatgaaa ataagatgct tcgcttacag 1440
caagaaggct ctgagaatga acgtattgag gaacttcagyg agcagctaga acagaaacac 1500
Cgtaaaatga atgaactgga aactgagcag aggctgagca aagagcgtat tagagaattg 1560
cagcagcaga ttgaggacct ccagaaatct ttacaggaac aaggttccaa gtctgaagge 1620
gaaagttcca gcaaattaaa gcagaagttg gaagctcata tggaaaaact cacagaggtc 1680
catgaagaat tacagaagaa acaagaactc attgaagatc ttcagccaga tataaatcaa 1740
aatgtacaaa agatcaatga acttgaagct gctcttcaga agaaagatga agatatgaaa 1800
gcaatggagy aaagatataa aatgtacttg gagaaagcca gaaatgtaat aaaaactttg 1860
gatcccaagt taaatccage atcagctgaa ataatgctac taagaaagca gttggceagag 1920
aaagagagaa gaattgagat tctggagagt gaatgcaaag tagcaaaatt ccgtgattat 1980
gaagaaaaac tcattgtttc tgcgtggtat aataagagtc tagcattcca gaaactgggg 2040
atggaatcta gacttgtgag cggcggtggt gectgcagtyg acactggtge gtgcactcct 2100
gcgcggtctt tcttagegea gcaacggcac atcaccaaca ccagaagaaa tctctctgtt 2160
aaagtccctg ctacaacatc tgattaa 2187
<210> 42
<211> 728

£212> PRT



ggaggacgcg ggacgaagtc
at aatcagtt gttagaaatg
acagaaaaga cgccgat gaa
ccttacthgogggg?ﬁqgac
ggggggaaaa cgcctctgec
aggt gaagct tgagct caag
agctca

939

acaagt cat c
aaaaagagct
gagaaagcct
gaagagct gg
aagt ccct gc
gt caaaaacc

agagt cagca aa

aagacct caa
at ccgaacag

t aacactgatg
%@gaﬁq‘?ggﬁs ttcct caact
gat gaaggt g gagat gat gt
ttacgacagt gatgaccagg

aaaagct gga
t acccagt aa
ccttgcaaaa
agaagct gag
actgagt cot
t ggaacttca
tt cagacaga
cggt aat agt
ct gaaggt gc
agaagcagt c

agaagaacga
cacct t aaga
at ccat cagc
gaat gaggt c
gcagaccctg
act caaggaa
agaggat gag
ggaccttcaa
gct gaacggc
caagaagaaa

tctgtactca 3420
gaat ccgagt 3480
ct caccaggg 3540
PEABP L /6R3¢000
gagt cggata 3660
aacaagaggc 3720
agagcccagg 3780

agaaagaacc

aacggggagg
ccccgect ct

3840
3900
3960

tctgtgﬁ%@Y ﬁ@gtgaotgc tttgatctcc acgacacaga ggactgcccc acccaggcgc 4020

agat ghyAdg AGRE ORCET BR6IHEAEHS o (AG00RATeG (9E3LORY; gagegoccal 4080
actgtgagat ctgtgagag tttggccact ggggcaccaa ctgcaacgag gatgagacct 4140
t ct gaggagg ccgggcacac aggactgggc ttcccggacg ccggcccctc agcagctttc 4200

caccagcgct gcccacgtga cttcggaaga _actccttatt. ttttgacccc cctgtcaaca 4260
aat ct abe'ggfﬁt% tg? &Y tc%gaﬂg'g P;’f t"isé'ci I‘tt‘”‘-i’:tstetrt?333’[ &ys ccéf‘aagt taa 4320 WO

2005/ 026359 PCT/ EP20041010307 56/93 aataataaac atttggtagg tgggcttgca
cttccgtcct tgttttctgg atttttaaag 4380 tttaagacat tgtacgaggt gctacagtaa
ctttt tAfPt éabﬁggaﬁaaa@ é{béc&%ggqbtvahma MetgAt yddecvadt geatjsgt cttatttaag
aaactttaaa tt'dtgacgtt aagcctcata 4500 tttgcact’aa aatgtttcct ggcttcatct
gtatatttcg gttgttgttt ttgttacgct 4560 ttgacactgg aatgagttgc aaaaaaaaaa
aaaaaad ndb9y asg2l@>a1 TR Phe AP @1u <2k2prfPRdu <2t 3&rgRatd ussnorvegi cus  <400>
44 { Met5®er Met Leu Lys Bro Ser Ay Lea BYs Ala Pro Thr Lys Ile Leu 1 5 10
15 Lys Pro Gy ser Thr Ala Leu Lys Thr Pro Ala Ala Ala Ala Ala Pro 20 25

30 LeLE'Slg Ksd-¥g1 Yy ;\/sad ;\{E;ﬁ Grrﬁeﬁrgglbr'e LYs ﬁaaséerAsg Ya1PL Qs I?é%,g Ser Ser

His Glu Gln

80

Ile
85

val Leu GIn Gly Met Ser Tyr Tyr Phe Leu Gly GIn

95

Gln Thr Glu

110

Ala Ile

100

“Ile Glu Leu Leu Asn

105

Ser Ile Pro Asp Cys ser

val Glu Leu Gin Ile Ala

115

Gly Leu Leu Leu

120

Pro Leu

125

Asp Arg Gly Cys

Ile Asn Glu Glu His I1e GIn Ile Met Thr

130

Cys Lys Lys Asn

140

Leu

Ala Ile Gin Glu

155

His val Thr

150

Glu Glu val Glin

145

Ser Met Leg Met

160

Glu
175

Gilu Ile Asn Ala val

170

t.eu Ser Ser Pro

165

Ser Lys Pro Asp Gly Leu

Glu Glu

185

Ala Ala

190

Glu Gln Gln Leu Ala Leu Leu GIn Glu Leu

180

Lys Arg

Glu Glu Gln Glu Glu Gln val

195

Glu Lys Leu Arg Cys Leu ASp Met

200

Thr Gin Gy val Glu Glu

210

Leu ser Asn

220

Thr Leu Asp Lys Asn Ser Met

215

Glu GIn Gly Phe Asn

240

Ser Pro

235

Met Asn Lau Leu

225

Lys Asp Asp AsSp ASp

Glu Gin

255

Ala G1n Gln Leu

250

Thr val val Ala Lys Phe His Leu

245

Lys Tyr



35 40 45 Glu Thr On Gu @ u Phe Val ASP Asp Phe Arg Val Ay du Arg Val 50
55 60 Trp Val Asn Gy Asn Lys Pro Ay Phe Ile G n Phe Leu Ay GQu Thr 65

70 75 80 dn Phe Ala Pro Ay Adn Trp Ala Ay Ile Val Leu Asp Qu Pro Ile 85
90 95 dWOoLEMREIMIASp Ay ser Val Ala Ay Val Arg Tyr MPES/ER260400830F u 100

105
120
135
145
Lys
Ser
Asn
Ile
Phe
Val
Thr
Hi s
Al a

110 Pro Leu Lys Gy Ile Phe Thr A¥$ Pro ser Lys Leu Thr Arg Lys Val 115
125 dn Ala Qu Asp AU Ala Asn Ay Leu @ n Thr Ala Hs Ala Arg Ala 130
140 Ala Ser Pro LeU ser Thr Ala Ala_Ala Thr Met Val Ser Ser ser Pro
156~ 5580 196 G@ Asmifhephng $8y GdinAja &1prly/schep Qg ProAS®2r G n Pro Val Al a
165 170 175 u Thr Ser A a r Prodnlle Asn Leu Thr Lys Thr Ala
180 185 190 W<c) 2005/026359 57! 93 PCTI EP20041010307 du Ser Ille ser
LewnlSeris Giys &l ¢Ol yLeBelwaks Llgis Lys IGYG1W Bhd @Gn26Q 209 Arg G u Leu Lys
Ay Asp A/§ Vval Leu Val G2§0dy Thr Lys Al 485210 215 220 Gy Val Val Arg
Leu Gy GQu Thr Asp Phe Ala Lys Ay GQu Trp 225 230 235 240 Cys Qy

d € \ 250 255 Ala dy
Ar%"#ggs/ﬁf‘@ %“”n@?eé %ﬁ%ﬂ @? %F@%&%eﬁjgﬁg%as A 12505 330 Pro va
Lys Val Thr Lys Ile @y Phe Pro ser Thr Thr Pro Ala 275 280 285 Lys
Lygsg} gAII?e'AAIs% \'}Aéha L}a/x? lg\;’é‘r% aA[r r\é%lr HES %’% aAl-!a-h,KsnTrl]_rys P:_re% (ﬁi s 290 295 300

0

Ser Thr val Glu Ile Tyr Arg GIn Lys Leu GIn Asp Leu Asn Asp Leu
325 330 335

Arg Lys Gln val Lys Thr Leu GIn Glu Thr Asn Met Met Tyr Met His
340 345 350 {

Asn Thr val Ser Leu Glu Glu Glu Leu Lys Lys Ala Asn Ala Ala Arg
355 360 365

Thr GIn Leu Glu Thr Tyr Lys Arg Gln val Gln Asp Leu His val Lys
370 375 380

Leu Ser Ser Glu Ser Lys Arg Ala Asp Thr Leu Ala Phe Glu Met Lys
385 390 . 395 400

Arg Leu Glu Glu Lys His Glu Ala Leu Leu Lys Glu Lys Glu Arg lL.eu
4035 410 415

ITe Glu GIn Arg Asp Thr Leu Lys Glu Thr Asn Glu Glu Leu Arg Cys
420 425 430

Ser GIn val 6In Gln Asp His Leu Asn Gln Thr Asp Ala Ser Ala Thr
435 440 445

Lys Ser Tyr Glu Asn Leu Ala Ala Glu Ile Met Pro val Glu Tyr Arg
450 455 . 460

Glu val Phe 1le Aﬁg Leu GlIn His Glu Asn Lys Met Leu Arg Leu Glin
465 470 475 480

GIn Glu Gly Ser Glu Asn Glu Arg ITe Glu Glu Leu GIn Glu GIn Leu
485 490 495

Glu GIn Lys His Arg Lys Met Asn Glu Leu Glu Thr Glu Gln Arg Leu
500 505 510

Ser Lys Glu Arg Ile Arg Glu Leu GIn GIn GIn Ile GIu Asp Leu Gln
515 520 525



Ser Leu Lys Arg Ser Pro ser Ala Ser Ser Leu ser Ser Met ser Ser 305 310 315
320 Val Ala ser Ser Val Ser 5er Lys Pro Ser Arg Thr Ay Leu Leu Thr 325 330
335 @u Thr Ser Ser Arg Tyr Ala Arg Lys Ile Ser Gy Thr Thr AIa Leu 340
345 350 Gy 2ehds2b8@ Leu Lys Gu Lys An @n Hs Ile G upgdy FF‘JQ &7 Ala 355
360 365 Gu Arg Asp Leu Qu Arg Al asghy Val Ala Lys Ala T 5er H|s val 370
375 380 dy Qu lle u d@n Au Leu Ala Leu Ala Arg Asp Ay His Asp Gn
385 t n Leu Arg Thr Met
it 43& 390 LﬂQOGTngﬁlJJ \ah &%}Js@ LLy'sei*rérGGtP'Lllj @gséuﬁsﬁfg SS‘AE%U'GLeu A
Gu 420 425 430 G u Lys Arg Lys Val Qu Asp Leu Gn Phe Arg Val Qu Gu
Au ser 3 445 Thr Lys Leu Au Thr A n Thr Lys Leu Qu

Hi s ﬁ,@ ‘tﬁl%o 4‘5%”@@ %ﬁ&ﬁigﬁg%é%ﬂ‘bﬂé ‘S’Jan' 58193 Ile Lys G u
Leu On Ser Leu Leu Bhe G u LyS Thr Ala Asp 465 i%o 475 480 Lys Leu
Gn Gu Leu Au_Asp Thr Arg vaI Al a Thr Val Ser Qu 485 490 495 Lys Ser
Ar g |*ﬂé f/it G@uLELUeg %LMSL% %rp Gl_édg Ale duphsp VeI 6 nPro500 505 510 G u Val
Ala Gu Leu Arg Ar rg Leo A u Ser’'Ser Lys Pro Proséﬁy 515 520 525 Asp
Val Asp Met Ser LeU ser Leu Leu Gn GQu Ile Ser Ala Leu Gn 530 535 540 du

LYS Lep Gaagal tSS'IS'BhAsﬂ-liva'ITGﬂm )Q@s)%lgiisesas@ alAsRuGH W Xod AThrider 545 550 555 560
590

GIn Lys Lys Asp Glu Asp Met Lys Ala Met Glu GTu Arg Tyr Lys Met
: 595 600 605

Tyr Leu Glu Lys Ala Arg Asn val ITe Lys Thr Leu Asp Pro Lys Leu
610 615 620

Asn Pro Ala Ser Ala Glu Ile Met Leu Leu Arg Lys Gln Leu aAla Glu
625 630 635 640

Lys Glu Arg Arg Ile Glu Ile Leu Glu Ser Glu Cys Lys val Ala Lys
045 650 655

Phe Arg Asp Tyr Glu Glu Lys Leu Ile val Ser Ala Trp Tyr Asn Lys
660 665 670

ser Leu Ala Phe G1In Lys Leu Gly Met Glu Ser Arg Leu val ser Gly
675 680 685

Gly Gly Ala Cys Ser Asp Thr Gly Ala Cys Thr pPro Ala Arg ser Phe
€90 695 700

Leu Ala GIn GIn Arg His TI7e Thr Asn Thr Arg Arg Asn Leu Ser val
705 710 715 720

Lys val Pro Ala Thr Thr Ser Asp
725

<210> 43

<211> 4597

<212> DNA

<213> Rattus norvegicus

<400> 43
ggcggeegeg geggetgety ctgetgetge tgctactggg aggcaggtga cggcgaccga 60

cgycgtctca ggcgacttaa ccaagagact aagttctcta tagaaacacce cacatttgta 120

tggatgatty gggaaagata gtggcagcag acaagggaaa agcatcctga ccttccgaga 180



Lys Asp Hs Phe Ay Thr Arg GQu GQu Met Phe Gn Lys Qu Ile 565 570 575
Ala Leu Hs Ala Ala Thr Au Lys Leu Ser Lys Qu Asn Qu Ser 580 585 590
Arg Ser Lys Leu Asp His Ala ASn Lys G u Asn ser Asp Val Ile 595 600 605
Leu TWO 0050265 Lys Leu Gu Thr Ala Ile Ala Ser H s PAT/ERPH/BIWT615 620
Met Gu GQu Leo Lys Val ser Phe S#P3Lys Ay Ile Ay Thr Asp 625 630 635

Ser Ala Qu Phe Ala Qu Leu Lys Thr

G@nille u Arg Leo Arg Leo 645 650

Mtﬁg{g'taﬂ gn:ﬂg'aaac@lcuagdggg&ga Sggcdcega@caa@mctg{saa@tatg@p Serz4@ u 660
670 Ser Al a Ser Met L a Lys L u met 675
A CHG o) ROt SR TS O TACR L OPOTHASRER TSP Ly SOR a Al g 000
70 Asiygthttdaar e ckfaddagod Qe Ve G uglyet Leu
710 a%l %tZOﬂjgsert L;;lst Leuté('\;‘iﬁr%1 Gu E gg G%utﬁ@gg% ;baL Ec% E Lys GPhe Al a ser

7 28-9934R a7 3 5LANDL 99T/ HEZ 982 RCTRERBO8YY @mgmmts%gggmraaa u4ePu Al a Vval

Tt G G Aot B Sl 5

Asitghetcaghrggdapgddry @gtaﬁ’c&d-}igtﬁbefsw$tﬁa&gg@3&t2’7.'5cal%@ Ly$4@xsp Qu Arg

His Adn
ys Leu Arg

ASP G n Leu Val Lys Ala Lys Gu Lys Leu u 785 790 795 800 Asn Asp

AGRCERTFIRR SNBRCIATE WIS REAA0CFIIIWPT s AJSAICIeE (LDRRBO89810 0825
ctcacgcgag agetgcttca cctotgtcca ctgctgcage caccatggtg tectettote 660
cagccactce cicaaatatt ccccagaaac cgtcccagec agtggcaaaa gaaacttcag 720
cgacacctca aattagcaac cttacgaaaa ccgccagega gtcaatctce aacctttcag 780
aggctggctc tgtcaagaag ggagagcgag agctcaagat cggagacagg gtgetggtcyg 840
gtggcacgaa ggctggegtg gtccggttic ttggagagac tgacttcgcc aagggggagt 900 (
ggtgtgotgt ggaattggac gaacctttgg ggaagaacga cggtgctgtt gctggaacaa 960

' ggtattttca atgtcaaccc aagtacggat tgttcgeicc cgtccacaaa gtgacaaaga 1020
ttggeticce ttctaccacc ccagocaaag ccaaagoecge tgctgtgagg cgagtgatgg 1080
ccaccacgec cgecagecty aagcgaagec cttetgoctc ctccctcage tccatgaget 1140
ctgtggcecte cictgtgagc agcaagccca gccoggacagg actattgact gaaacctctt 1200
¢ccgctacgc ccgcaagatce tecgggcacca ctgeocctcca ggaggcgoty aaggagaagce 1260
agcagcacat tgagcagctg ctggcetgage gggacctgga gogggecgag gtggoccaagg 1320
ctaccagcca cgtgggggaa atagagcagg agctagecct ggcccgégat gggcatgacc 1380
agcatgtcct ggaactggag gccaagatgg accagetgeg taccatggta gaagetgectg 1440
acagggagaa agtggagctc ctcaaccagc tggaagagga gaaaaggaag gttgaggacc 1500
ttcagttccg agttgaagaa gaatcaatta ccaaaggtga tcttgagacg cagaccaaac 1560 (
tggagcatgce ccgcattaag gagcttgaac agagcctgct ctttgaaaag accazagetg 1620
acaaactcca ¢gagggagtta gaagacacta gggrtggctac agtatcagaa aagtcccgaa 1680
taatggaact agaaaaggac ctagcgttga gagtacagga agtagctgag ctccgaagaa 1740
ggctagagtc cagtaaacct cccggagatg tggatatgtc teirttctett ttgcaagaaa 1800
tcagtgcttt gcaagaaaag ctagaagtca cacatactga ccaccagaac gaggtgacgt 1860
ctctgaagga ccacttigga actcgggaag agatgtttca gaaggagatc aaggctctge 1920
acgctgccac tgaaaagctc tccaaagaga acgagtcectt gaggagcaag cttgaccatg 1980
Cccaacaagga gaactcagac gtcatcgctc tgtggaagtc caaactggag accgecateg 2040
cgtcccacca gcaggcaatg gaggagcetga aggtgtcett tagcaaaggg attggaactg 2100
actcggetga gtttgotgag ttaaagacac agatagagag actcagacta gattaccage 2160
acgaaataga aagtttacag agtaagcagg actccgaacg gtctgcccat gctaaagaga 2220
tggagtccat gaaggccaag ctgatgaaga tcatcaaag;_gaaggaggac agcctggagg 2280



Leu
du

du
880
890
900
915
930
945
Thr
Leu

Lys
Lys
Gn
AQu

Thr
Leu G n Leu Lys Leu Thr

Lys Ser Ile Gy du Vval

Thr

“Bhe Gas 0 dsed st et

G u Lys Al a 5er

Leu

kGt

tﬂ:@cg@b@a

Hs Tyr

Ser Au Thr

Lys Met Asn Asp Qu Leu Arg Leu Lys Qu Arg Ser Va
Lys Ala Asn Gu Asn Al a Ser
Leu LyS Ala Qu Gn Ser Gn Gn 850 855 860
Al a A@ade¥srdsys Hs Gu Gu Gu Lys Lys Qu Leu G upAeppleyo109¢> 870 875
Leu Leu Gu Leu A u Lys Lys Metss@gsu Thr Ser
895 Asp Leu Lys Ala Lys Tyr
905 910 His Au Qu Ile Lau Gn Asn Phe G n Lys Met Leu Va
920992229 AR oy ok e hda8odiad fétﬁg&(ﬂ:
935 940 Met Qu G u Leu Lys Ser
95029589096 @2 PR LE%E’C%QQ mﬁa@ﬁ:fl F@CCI%‘EFQ‘G tcagagonea TRFO0Qys A u Lys

e tediifonn Laie(Se e VAI

Gu
Leu Leu

Gn Cs Gn

820 825 830
835 840 845

. 885
Lys Ile Lys
Asp Thr Qu

ASBadyGa Lesuget G n Asp
Lys /H%g f%?g Ala Ala Gn Thr

296:tA0H: HAOStctBry darutdmya L ¥R tGegaday saBttad@ugh@tohsdy G B5@8 u Asn G n

tgaatgacga
aggctaatga
aacagagtca
aattgttgga
ccaagtatga
tccagaagat
acctgatgca
ctgcagaaga
cctecttgga
aggaaaacaa
agaaccaaaa
agaagtccca
ggaggacgey
ataatcagtt
acagaaaaga
ccttactcac
ggggggaaaa
aggtgaagct
agctcagcag
agagtcagca
aagacctcaa
atccgaacag
tctgtgacat
agatgtcaga
actgtgagat
tctgaggagg
caccagcget

aatctgagaa

attacgtctg
aaatgcaagt
acaggaagca
actggaaaag
aaaagccagt
gcrggtggac
ggacatggag
cgccatgcag
ggacaccaag
cttgaaaact
aatggaagaa
gcagctttca
ggacgaagtc
gttagaaaty
cgccgatgaa
ggagaaggac
cgeetctgee
tgagctcaag
ctcctcaggt
aatgattgat
gatgaaggtyg
ttacgacagt
ttgtgactgc
agacceteeg
ctgtgagatg
ccgggeacac
gcecacgtga

agtattttga

Arg Asp

afalrcti040:41
Ser

1055

T06

i

adggaaaggt ctgtggaaga actacaactc aaacttacaaz

cttctgeaga
gccaaaaaac
aagatggaaa
tctgagacta
acggaggata
gagctgaaat
atcatggaac
caaacgaatg
gtggaagagc
ttcaagaagg
gcactgeagg
acaagtcatc
aaaaagagct
gagaaagcect
gcagagctgg
aagtcecectge
gtcaaaaace
aacactgatg
ttcctcaact
gagatgatgr
gatgaccagq
tttgatctee
cactccacte
tttggccact
aggactggogc
cttcggaaga

tcttcaacag

aaagtatcgg
atgaasgagga
ctagccacta
aaataaagca
aactgaaggc
cccaggecga
agatgaccaa
caaaactaca
tgaacaagtc
aaatagaaac
aagagaacgt
daaagctgga
tacccagtaa
ccttgcagaa
agaagctgag
actcagtcgt
tggaacttca
ttcagacaga
cggtaatagt
ctgaaggtge
agaagcagtc
acgacacaga
accacggcag
gggccaccaa
ttcccggacg
actccttatt

attrcecocttt

ggaagtaact
aaagaaagaa
ccagtgtcag
cgaagaaatc
tgcccaggag
caaagccaaa
agagaaaaca
gagcgaattg
aaaagaactt
cctaaagcag
caaacttgee
agaagaacga
caccttaaga
atccatcage
gaatgaggtc
gcagaccctg
actcaaggaa
agaggatgag
ggaccttcaa
gctgaacgge
caagaagaaa
ggactgccce
ccggagegag
ctgcaacgac

cCggccectc

ttttgaccce

crttttectct

cttaaagctg
ctggagaaca
gacctgaaag
ctgcaaaact
gccaacagag
gctgctcaga
gaaacactgg
gacacactta
ctgaacgaag
gcagcagetc
4aggagctgg
tctgtactca
gaatcecgagt
ctcaccagtyg
acagtgctca
gagtcggata
aacaagaggc
agagcecagyg
agaaagaacc
aacggggagyg
ccccgectet
acccaggege
gagcggccat
gatgagacct
agcagcrttc
cctgtcaaca

cgtaagttaa

WD 2005/ 026359 PCT/ EP2004/ 010307 60193 1010 1015 1020 Met G u G u Phe
Ly8233 Tt SOBPRPOPRF TPBG999PEITHAAF AN 42290623791 63F 20053 Al &8 n Lys Ser

CupigucReTa pateh B2l gl

Lyg§ad-eu Ala Qu

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320



Hs Gn Lys Leu Qu GQu Gu Arg Ser Val Leu Asn Asn G n Leu 1070 1075 1080
Leu Gu Met Lys Lys ser Leu Pro Ser Asn Thr Leu Arg A u Ser 1085 1090 1095
{ GQu Tyr Arg Lys Asp Ala Asp Qu GQu Lys Ala Ser Leu G.n Lys 1100 1105

1110
1125
1140
1155
1170
1185
1200
1215
1230
1245
1260
1275

Se VO pWNEMB5¢ eu Thr Ser Ala Leu Leu Thr Qu Lys ABGTEFEOEPIP307 115 1120
Leu Gu Lys Leu Arg Asn A u Val™®r val Leu Arg Ay G u Asn 1130 1135
Ala Ser Ala LyS Ser Leu His Ser Val Val @ n Thr Leu Gu Ser 1145 1150
AALRRBHAC PR TI4rE90 ctPIBF HFACR UCTRFSTIVEAT EYRETASKIY teitaaReu &% 1160 1165

S I. T 175 1180
kﬁ%ﬁg{?ﬁ?ag#f?ﬁd?g%@‘éﬁﬁag%g %ﬁ@%cﬁgg%%%a%eﬁcgeﬁr@ggg% GHad 11811305
abttdohec ASpoRipegt ertAstraggraddaktidae veltgAsptt ebbdEtcata g #9380 1205 1210
Asn G n Asp Leu Lys t .Lys Val u Met Met ser u gy 1220 1225
EREBoACH ey T e PG T ACh P RO I TLoRy LIS § cedeath adptd 1235 1240
t@j’ac@c\a‘gd—lﬁ%tﬁ&}t@@raalaﬁ%da‘éﬁ da4g8aff 0 Arg Leu Phe Cys Asp |hggA250 1255
Cys Asp cys e Asp Leu H's Asp Thr GQu Asp Cs Pro Thr G n 1265 1270

WO 2005/ 026359 PCT1EP20041010307 61/93 Ala G n Met Ser Gu Asp Pro Pro

Hs S6f%nr4tis His Ay Ser 1280 1285 1290 Arg Ser Gu Gu Arg Pro Tyr Cys
Gu lleigys;89¢ Met Phe Gy

<212> PRT

<213> Rattus norvegicus

<400> 44
Met Ser Met Leu Lys Pro Ser Gly Leu Lys Ala Pro Thr Lys Ile Leu
1 5 10 15

Lys Pro Gly sgr Thr aAla Leu Lys Egr pro Ala aAla Ala gga Ala Pro
2

Leu Glu Lys Thr val Pro Ser Gau Lys Ala Ser Gly Pro Pro Ser Ser
35 4 45

Glu Thr G1n Glu Glu Phe val Asp Asp Phe Arg val Gly Glu Arg val
50 55 60

Trp val Asn Gly Asn Lys Pro Gly Phe ITe Gln Phe Leu Gly Glu Thr
65 70 75 80

G1n pPhe Ala Pro ggy Gin Trp Ala Gly gée val Leu Asp Glu ggo Ile

—_—

Gly Lys Asn Asp Gly Ser val Ala Gly val Arg Tyr Phe Gln Cys GTu
100 105 110

Pro Leu Lys Gly Ile Phe Thr Arg Pro Ser Lys Leu Thr Arg Lys val
115 120 125

GIn aAla Glu Asp Glu ATa Asn Gly Leu GIn Thr Ala His Ala Arg Ala
130 135 140

Ala ser Pro Leu Ser Thr Ala aAla Ala Thr Met val Ser Ser Ser Pro
145 150 155 160

Ala Thr Pro ser Asn Ile Pro Gln Lys Pro Ser Gln Pro val Ala Lys
165 170 175

GTu thr ser Ala Thr Pro Gln Ile Ser Asn Leu Thr Lys Thr ala Ser
180 185 190



1295 1300 1305 His Trp Ala Thr Asn Cys Asn Asp Asp Gu Thr Phe 1310 1315
1320 <210> 45 <211> 3846 <212> DNA <213> Mus nuscul us <400> 45 atggcccaga
gcaggaggca catgtccagt cggacgccga gtggcagcag gatgagtacg 60 gaggcaagcg
cccggccceGioaseiadisggc tcccgegt gg aggt gattgg gaagggccac ;@Qmpgﬁgggﬁ@ptg

tggcctat gt tggagccaca ctctttgcca ctggggpatg ggtgggegtg 180 attctggatg
aagcaaaagg caaaaat gat ggcactgtcc agggaaggaa gtatttcaca 240 tgtgatgaag

gccacggcat ctttgtacgc cagtcccaga tccaagtatt tgaagatgga 300 gcagatacta
cttccccaga gactcctgat tcttctgctt caaaggtcct caagagagag 360 ggagccgatg
cagct gtasgargalecagecaaa cdwycggy aCA'tagaéichﬁraaa‘gaaggwchf 420 acagcccgaa
agaccacaac t¥yacggccc aagcct c gcccagccag cafPggggtg 480 gctgggecca
gtagctccct tggcccctct ggctcagcgt cagccgggga actaagcagc 540 agtgagccca
gcaccaprads ut cagact Gae €1,0U6RIGACVLICALEAACETEAGACABICEs GPP ctcacctctc
ct ggagcaguoacccccactt ccaktfccct ctaaggaagaz@gaagggctg 660 agggctcagg
t acgggacct ggaggagaag ct ggagaccc tgcgcctaaa acgctcagaa 720 gacaaagcaa
agctg gga C C C cagg 0 tggaagagca
205t GEa0a I RE0ORE CACRMMIE R SESGR0EED EIp aaoaanacca
aggaggcgct agaggcaaag gaacgctaca t ggaggagat ggccgacaca 900 gccgacgcta
t cgagat ggc cactctg aag agatgg ct aagagc ctgagtct 960 ctgcagcaag
aggt g4y g YaYz%Tg&Hg%gg E‘éd’éf@g'—%gg ’gs'hg%(ﬁ@g ¥8b0 attctcaagg
ct gaaat cga agagaaa tctgat gggg cc t caag ctaccagc 1080 aagcagctgg
aggggaagaa tgcccgcctg aaggat gccc tggtgaggat gcgagacctc 1140 tcttcctcag
agaage&ggﬂygﬁacgt%aag ﬁugéh@aaacGhtar@gaaaang&aaaamcmga3290 gagct ggagg
t cgt gcggca gcagéfegag cgtcttcaggi®ggaget gag ccaggdtfgag 1260 agcaccat cg
at gagct caa agagcaggtg gacgccgctt tgggagccga ggagatggtg 1320 WO 20051026359
PCT1ER29GA101030¢s a2/ 8% ga8aheci Barse Jaecgaaane cingaptshada gaggagaaag
tgcgggagtt azmggagact 1380 @8@ggggact tggaageeamt gaacgagatg aacgat gagc
t gcaggagaa cgcacgggag 1440

Lys Ala Lys Ala Ala Ala val Arg Arg val Met Ala Thr Thr Pro Ala

280 295 300

Ser Ley Lys Arg Ser Pro Ser Ala Ser Ser Leu Ser Ser Met Ser Ser
305 310 315 320

val Ala Ser Ser val Ser Ser Lys Pro Ser Arg Thr Gly Leu Leu Thr
325 330 : 335

Glu Thr Ser Ser Arg Tyr Ala Arg Lys Ile Ser Gly Thr Thr Ala Leu
340 345 350

Gln Glu Ala Leu Lys Glu Lys Gln Gln His Ile Glu GIn Leu Leu Ala
355 360 365

Glu Arg Asp teu Glu Arg Ala Glu val Ala Lys Ala Thr Ser His vai
370 375 380

Gly Glu Ile Glu GIn Glu Leu Ala Leu Ala Arg Asp Gly His Asp Gin
385 390 395 400

His val Leu Glu Leu Glu Ala Lys Met Asp GIn Leu Arg Thr Met val
405 410 415

Glu Ala Ala Asp Arg Gtu Lys Val Glu Leu Leu Asn Gln Leu Glu Glu
420 425 430

Glu Lys Arg Lys val Glu Asp Leu GIn Phe Arg val Glu Glu Glu Ser
435 440 445

Ile Thr Lys Gly Asp Leu Glu Thr 6Tn Thr Lys Leu Glu His Ala Arg
450 455 460



acggagct gg aact ccgaga
aagcgagt gg aagccgccca
cgccagttga ctgcccacct
t ct gt agaddOgitd3eadca
gagaccaagg ctcat gccaa
gccaaccggc acat gt ccct
ggagaccacg act gt gt cct
ct cat g%gqarSagbaggec%J
gggct §€Ygg gagcet geegg
agt ct gct gc aggccacgct
gt gt ataagauagyt G@‘g%
ttcctcattg agctgcet

accaaggcca tcaagtatta

ggcgt ggagg t ggggoggct
gcccttcttc tccgagacct

oL Co9RR0% UL 956998 4790

ct gcaggagg t ggcagct gc

ccct céapy 0
aacaagct ccacagccat
cctcctccgg ttgaacttcg

at t aagyag aggagct gag
gacagcgct g ccaaggat gc

tctggcatc

S N R S B N s R R

gcagct ggac
ggagacagtc
acaggatgtc
gccgccgceca
ggccatt gag
gct gacagcc
ggtgctgctg
FaEgEeY Lgadhe gyadasckxt ﬁga
gcagctg agcttt

i

at ggcgggceg
gccgact acc
aat cgggagc
gagacttttg
at &Yt t ga
tttatgcctg
ctcat gcccc

g

cccgagt gag ggaagcgcag
agcagaccat caagaagt ac
t gacaaacca
atttcaaaat
gacagat gga agttgcccag
acatcttcct tcggccaggt
gactcatttg caaggcagag

gcggccc
gg ctcgctg

ct ggact ggt

gcaccgctat gagcatgccc tctctcagtg cagtgtggac
ced Hlacopc Thagaygajc gl £ abacygrgeer adlact t agat
caaggat cag ct it gaga ct gt caacd¥> ggagcccctc
caagcatctg tacagcatcc acctcgctga acaacccgag

gact CegeCat AFRaqhaat EBAGeaCHNC  PaghCARCE1a 298 AL OLT @gact gcatg 2280
gcgt gcct t c50% gcagggt g ggcagiyggc aacagat at t
ggaaacat ca tgtagtgaca cccgtcagtt ctgcaggaag

tgct cctgggatc
g S g
agccgeccag cttattgecc cctiggcaga gaacgagggg
ctgcct gt gg ctgcact gga ggagct ggec ttcaaagcaa gcgagcagat ctacgggagce
deycLeadt!bat Wedl & E8F e htv dfcacgat g
aggc gagt at gacg*tagagcgacc cccgagcaag
ggct gcagec ctgcgt gcag agat cacaga t gct gaaggt
ct gggtld gasaget Gaggd Togagadgacasgt thdscaaggsagl b asdgaiar geeact caag
B¥hggccaac gt gcggtiica gectcctgga g@fgaagttg
agacgagcga at ggagaaag ttcagacacg gctggacgag
act cagagqyst ) 46999 FRAGHRAGIACHAGHL IIEATBhAGAS Ad08R: Ggeact ccag
gct gacat cg accagct ggd ggcagagaag gcagagctca agcagcgcsts gaacagcecag
t ccaagcgca caat cgaggg gctccggggce ccccctccgt caggcatcge taccctggtc

lgest MeatTfd BEY
gca

oh

o §3E 00t S9¥agct ot t

t ccgggegece
cfltgetatg

aggctacaca tctctcagct ccagcatgag aacagcatcc tcagaggagc ccagat gaag
gcgtccttgg cagctctgecc ccctetgecat gttgcaaagce tttccctccc accccatgag
200 1bes3sg gggﬂLEpz.@m&m@g@%'ég ASn Lys Glu Asn Ser Asp val Ile

Ala Leu
610

Trp Lys Ser

Ala Glu Glu

625

Met Leu

Ala
645

Ser ala Glu phe

Gln His Glu

Asp
660

Tyr

Ala His Ala

675

Arg ser

Ile Glu

690

Lys ITe Lys

Leu Thr Ala Glu

705

ASp

Glu
725

Ser Lys Leu Gin

Lys

Lys

630

GTu

Tle

Lys

LyS

ASp

710

Ala

Led

615

val

Leu

Glu

Glu

Glu

695

Gin

Glu

Gclu

ser

Lys

ser

Met

680

Asp

His

Ile

Thr Ala Ile

Ala

605

Ser His Gln Gln

620

Phe Sser

635

Gln Ile

650

Thr

Leu Gln ser

665

Glu Ser Met

Ser Leu Glu

Gly

Glu

Lys

Lys

Ala

Ile Gly Thr

Arg Leu Arg Leu

Gln ser Glu

670

Ala Leu

685

Lys Met

val Lys Ala Arg

700

Giu
715

Leu val

Lys Lys Glu

730

Met

Lys

Glu Glu Leu

720

Met

Phe Ala ser Ala

735

sageadeid

1500
1560
1620

39680

1740
1800
1860
1920
1980
2040
2100
2160
2220

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420 WO



63/ 93 ggccccggt g gt aacctagt ggctggggca ctgtaccgca agaccagcca gctcctggag 3480
aaact aaacc agct gagtac
gccaagagcc cgtcagctca
accat t gagro2geEIR6esFgga
actgtgccca ccgactttgc
cagcaagat g acacagtcta

tcctaa 3846

Al a
Met
du
Thr
Lys
Cys
Phe
Al a
Ser
Thr
160

r

Leu

d
s
Ser

Asn
Leu
Glu
Gln
Glu
B65
Ley
Asp
His
Asp
Met
945
Ala
Glu

GIn

Glu

Thr

Phe.

Ilreua

P

Ly

Lys Asn Asp d

i

Lys

AsSp
Thr
Lau
Lys
Ala
Leu
Leu
Glu
LYyS
930
Glu
Glu
Thr

Sar

Ley

Val

ccacacccac gtggtggata tcactcggag
gcttat ggaa caagtggctc agctcaagtc
t gaggt cct c aaggagacag tgactcagcg
cactttccct tcasmegcct tcctcagggc
cat gggcaaa gtgacctttt catgcgcggc
cageuacacelORfl dak0gd) 48F CHRIPAD TRAGLLIRACEI RS
<LLAe 46 <211> 128174%212> PRT <21
Gln Ser Arg Arg His Met Ser Ser Arg Thr

So4p

Ala Thr Gly Lys Trp Val

y Thr Val

>Thr
Leu Lys Arg Qu
LyyslLetp Ahg ABgyclieush yd nRrew
TAB5Thr Arg Arg Pré@2QyS Pro

Ile Ala Gilu Ile Met Lys

LysS

GIn

835

Ser

Ala

Glu

Lys

Glu

915

Ley

Glu

ASp

Leu

Gy
995

Asn Lys Ser Lys Glu

Met

820

teu

Ile

Lys

Leu

Ala

900

Ile

LyS

Leu

Ala

Ala
980

805

AsSn

Lys

Gly

Lys

Glu

.885

L.ys

Leu

Ala

Lys

Met

965

ser

Asp

Leu

Glu

His

870

Lys

Tyr

Gln

Ala

Ser

950

GIn

Leu

Leu Asp Thr

Glu

Thr

val

855

Glu

Lys

Glu

Asn

Gn

935

Gin

Ile

Glu

Leu

Leu

LyS

840

Thr

Glu

Met

Lys

Phe

920

Glu

Ala

Met

ASp

LyS

An
EpY AgesG ysml UPHE 8P Wthq y
Gy Ala Asp T

ser

0 Leu Ar

yAerM%%

Gy Val

dy

Pro A

Arg

3%

Pro Ser Ay Ser

5

IIe Leu Asp Gu

cagcccagct 3540
cct gagtgac 3600
PCTIRPYNGO 33660
caaggaagag 3720
aggcctagga 3780

t-aacag tegcctcatc 3840
>79dus nuscul us

1510 15 Arg

Lys Tyr
dys@he Lye @n

sk

hr

Pro

Gy Ala Asp Ala Ala
kg Uvgsaldl ayPraduTiys
Thr Arg’®ro Ala Ser

Met

Arg

825

Ala

Leu

Glu

Glu

Ala

905

GIn

Ala

ASp

Glu

Thr
085

Glu Asn Asn Leu Lys Thr val Glu

1000

ser Gly AsSp Ash Ser

810

Leu
Asn
Lys
Lys
Thr
890
Ser
Lys
Asn
LYS
Gin

870

Lys

Lys

Glu

Ala

Lys

875

Ser

sSer

Met

Arg

Ata

855

Met

Glu

Asn

Glu

860

Glu

His

GTu

Leu

Lys

Thr

Arg
Ala
845
Gln
Leu
TYyr
Thr
val
925
Leu

Ala

Lys

G1n Thr Asn

Ser

830

ser

ser

Glu

GIn

Lys

Asp

Met

Ala

Glu

Ala
990

1005

Leu Leu Asn Glu Glu

Phe Thr

Asp Ser
Al a Lys
@ GAng
Thr &Py

ser GlIn
815

val Glu
Eeu Leu
Gin Glin
ASn Lys

880

Cys GIn

895

Ile Lys

Thr Glu

Gln Asp

Gin Thr
960

Lys Thr

Lys Leu

Asn GIn Lys

<400> 46 Met

r Arg 20 25 30 Val
¥ X&'y 35 40 45 Ala

50 55 60 A a
65 70 75 80

Val
Ser
Thr

85 90 95
100 105 110
115 120 125

Lys 130 135 140

Val

145 150 155



WD 2005(026359 PCTI EP2004/ 010307 64/93 Ala Ay Pro Ser ser Ser Lea Ay Pro
Ser Ay Ser Ala Ser Ala @y 165 170 175 G u Lea Ser ser Ser Qu Pro ser
Thr Pro Ala Gn Thr Pro Leu Ala 180 185 190 Ala Pro Ile Ile Pro Thr Pro Al a
Leu Thr SHOMH0EESP Ala Ala Pro 195 200 205 Pro Lea ProPSEEPIPHUIGHT | ys Qu
Gududy Leu Arg Ala G n Val 210%%% 220 Arg Asp Leu Gu Gu Lys Leu

G u Thr Leu Arg Leu Lys Arg ser Qu 225 230 235 240 Asp Lys Ala Lys Lea
Lys Gu L&01@ u Lys His Lystd¥e Gn Leu Gu 2880250 255 G n Val Gn Gu Trp
Lys Ser Lys Met A n GQu Gn Gn Ala Asp Leu 260 265 270 An Arg Arg Lea Lys
A u Al geAGYy L¥3uGPre A Lﬁsw@ uril ardarG el 1945 AR0aBBa1aAla Lys Qu Arg
Tyr Met Gho23d u Met Al a AspgBor Ala Asp Ala b25290 295 300 . Au Met Ala
Thr Leu Asp Lys Gu Met Ala Gu GQu Arg Ala Ju Ser 305 310 315 320 Leu

An dp Gy Vi a_leu Lys Ar g V u Leu Thr 325 330 335 Thr
Asp Lebi B Rys 3t @yns le‘;tlgﬁ;u'%% L&l @?,‘é’o gKL/’ & Vﬂﬂp 340 345 350 Gy
Ala Ala Ser S5er Tyr An Leu Lys Gn Leu Gu Au A n Asn Ala 355 360 365

Arg Leu Lys Asp Ala Leu Val Arg Met Arg Asp Leu Ser Ser ser Qu 370 375 380
Lys GhYSG'iE“g—ii a\RL ik Lee ‘g&nAfL%h‘LéﬁgwﬁP @i& Mpd TR SAEn G n 385 390 395
400 Gu L8P Qu val Val Ar ndAnAg GuAfYy Leu Gn Gu Gu Leu 405 410

415
His GIn Lys Leu Glu Glu Glu Arg Ser val Leu Asn Asn Gin Leu
1070 1075 1080

Leu Glu Met Lys Lys Ser Leu Pro Ser Asn Thr Leu Arg Glu Ser
1085 1090 1095

Glu Tyr Arg Lys asp Ala Asp Glu Glu Lys ATa Ser Leu GIn Lys
1100 1105 1110

ser Ile Ser Leu Thr Ser Ala Leu leu Thr Glu Lys Asp Ala Glu
1115 1120 1125

Leu Glu Lys Leu Arg Asn Glu val Thr val Leu Arg Gly Glu Asn
1130 ' 1135 1140

Ala Ser Ala Lys Ser Leu His Ser val val Gln Thr Leu Glu Ser
1145 1150 1155

Asp Lys Vval Lys Leu Glu Leu Lys val Lys Asn Leu Glu Leu Gin
1160 1165 1170

Leu Lys Glu Asn Lys Arg GIn Leu Ser Ser Ser ser Gly Asn Thr
1175 1180 1185 (

Asp val GIn Thr G1u GTu Asp Glu Arg Ala Gin Glu Ser Gln Gln
1190 1195 1200

Met Ile Asp Phe Leu Asn Ser val Ile val Asp Leu Gln Arg Lys
1205 1210 1215

Asn GIn Asp Leu Lys Met Lys Vval Glu Met Met Ser Glu Gly Ala
1220 1225 1230

Leu Asn Gly Asn Gly Glu Asp Pro Asn Ser Tyr Asp Ser Asp AsD
1235 1240 1245

GIn Glu Lys GIn Ser Lys Lys Lys Pro Arg Leu Phe Cys Asp Ile
1250 1255 1260

Cys Asp Cys Phe Asp Leu His Asp Thr Glu Asp Cys Pro Thr Gin
1265 1270 1275



Ser

WO 2005/ 026359 PCTI EP2004/ 010307 65/93 Ala Leo Gy Ala Qu GQu Mt Val Qu
Met Leo Thr Asp Arg Asn Lets 435 440 445 Asn Leu Qu GQu Lys Val Arg Qu
Leu Arg Gwp 20éwo20/ab Gy Asp Leu 450 455 460 G u Al a Mepefgprddididet Asn Asp
AQu Leu An GUASnh Ala Arg Qu 46568950 475 480 Thr Gu Leu A U Leu Arg
Gu dn Leu Asp Met Ala Gy Ala Arg Val 485 490 495 Arg Qu Ala A n Lys Arg
Val GQu Ala Ala @ n du Thr vVal Ala Asp 500 505 510 Tyr A n @ n Thr Ile Lys
Lys Tyr Arg A n Leo Thr Ala Hs Leu Gn 515 520 525 Asp Val Asn Arg G u
Leo Thita Adn et &n G wrsAl BrSePro/alisGar Ahig 530 B5356848erAn G n A@n Pro Pro
Pro G u ™B%Phe Asp Phe Ly¥%le Lys Phe Al al28@5 550 555 560 G u Thr Lys
Ala H's Ala Lys Ala Ile Gu Met Gu Leu Arg Gn Met 565 570 575 G u Val Ala
G n Ahpg Azh AG H@Ag@tprﬁefyﬂ—_eléyi—@u-rﬂre a cithe vkt phed @9, 585 590 Pro Asp Ser
Phe Leu ARgsPro Ay y Aspitdi s Asp Cys Val 1Béb Val 595 600 605 Leu Leu
Leu Met Pro Arg Leu Ile Cys Lys Ala AU Leu' 21e Arg Lys 610 615 620 Gn Al a
an S EP ﬁf kl er.d ;é? C e iu Arg Pro 625 630 635 640
Ay ﬁéﬂs éo 3 A Sgcyg;%'{@ﬁs AP L&D @é’fi fe Ala Ala Ay Leu 645 650 655
Val Tyr ser Leu Ser Leu Leu Gn Ala Thr Leu H's Arg Tyr Gu Hs 660 665 670

<210> 45

<211> 3846

<212> DNA

<213> ™us musculus

<400> 45

atggcccaga gcaggaggca catgtccagt cggacgccga gtggcagcag gatgagtacy 60

gaggcaagcg cccggeccot degggttgge teccgegtgg aggtgattog gaagggecac 120

cgaggcactg tggcctatgt tggagccaca ctctttgcca ctggcaaaty ggtgggegtyg 180

attctggatg aagcaaaagg caaaaatgat ggcactgtcc agggaaggaa gtatttcaca 240

tgtgatgaag gccacggcat ctttgtacgc cagtcccaga tccCaagtatt tgaagatgga 300

gcagatacta cticcccaga gactcctgat tettctgoett caaaggtcct caagagagag 360

ggagccgatq cagctgcaaa gaccagcaaa ctgogoggac Tgaagectaa gaaggraccg 420

acagcccgaa agaccacaac tegacggocc aagcectactc gcccagccag cactggogtyg 480

gctgggecca gtagctcecct tggeccctct ggctcagegt cagocgggga actaagcagce 540

agtgagecca geaccccagl tcagactccg ctggcagcac ccatcatcec cacaccggec 600

ctcacctctclctggagcagc acccccactt ccatctecct ctaaggaaga ggaagggctyg 660

agggctcagg tacgggacct ggaggagaag ctggagacce tgcgcectaaa acgctcagdaa 720

gacaaagcaa agctgaaaga gctggagaag cacaagatcc agctggagca ggtgcaggaa 780

tggaagagca aaatgcagga gcagcaggca gacctgcagc ggcgectcaa ggaggcotcgg B40

aaggaagcca aggaggcgct agaggcaaag gaacgctaca tggaggagat ggccgacaca 800

gccgacgcta tcgagatgge cactctggac aaggagatgq Ctgaagagcg cgctgagtct 960

ctgcagcaag aggtggaggc actgaaggaa cgggtagacg agcetcaccac agacctggag 1020

attctcaagg ctgaaatcga agagaaagge tctgatgggg ccgcatcaag ctaccagetc 1080

aagcagctag aggagcagaa tgcccgoctg aaggatgecc tggtgaggat gogagacctc 1140

tcttcctcag agaagcagga gcacgtgaag ctgcagaaac tcatggaaaa gaaaaaccag 1200

gagctggagg tcgtgcggca gcagcgegag cgtcttcagg aggagetgag ccaggctgag 1260

agcaccatcg atgagetcaa agageaggtg gacgccgctt tgggagecga ggagatggtg 1320

Gn Ala Qu Ser Thr Ile Asp Qu Leu Lys Qu @n Val Asp Ala 420 425 430



Al a
Tyr
Leo

Leu Ser G n Cys ser Val Asp Val Tyr
Pro Au nmet Ser Ala Hs Qu Arg Ser
Leu Hs Lys Asp A n Leu Asp G U Thr Va

Lys Lys Val Ay Ser Leu 675 680 685
Leu Asp Phe Leu Ile G u 690 695 700
Asn Val Gu Pro Leu WO

2005/ 026359 2pE1264590041010307 66193 705 710 715 720 THRICT(EPI004040307 o | yS

Tyr
Ser
Lau
Ay
Thr
Arg
Phe
Thr
Gn
Lau
Pro
Ile
Asp

Tyr Gn H's Leu Tyr Ser Ile Hs B¥¥ Ala 725 730 735 Gu @n Pro A u Asp
Thr Met G n Leu Ala ASP His Ile Lys Phe 740 745 750 Thr A n Ser Al a
ASSORYAC OB CAERGCILAE EFaYhtaCEEio9RogaAn FOARYPaPES XEgITBST Alld8®he Lau G n

sofodybatt tfiedoqelt (R opdrdaledilagd o itbat Lol dtodill S0P

AragglydctBn cadtycddya dsqmcAbgadProgdaowgdd ecPyagthka g¥aag@ag81d5605 Lau Al a

Ay Ser An Val Ser Asp Thr Lau Leu ASP Cys Arg Lys 820 825 _830 Hi s Lau
TEBOCRATTGA  RACKONAR DRASRERHECREFIRFaq A9MGACRPE SAPGaGER6 5406845 Al
e PR SR AR IR Mo AR ot 0 875 880
sartgragagsergdeagcdgae Gragcayecal argantyt@ atBeraagys CRaptitoetLed6885 890 895
Ser. Thr. _Met_ Asn Lys Leu Aia Thr Ala Mt Gn GQu Gy du Tyr 00 905 910
APRIR AT RboTrg Bt B oprtodaeties gaaetann WatahGIA 474815 920 925

gccaaccgyc acatgtccct getgacagec trtatgcctg acagettcct toggecaggt 1800

ggagaccacg actgtgtcct ggtgctgotg ctcatgeccc gactcatttg caaggcagag 1860

ctcatccgga agcaggecca ggagaagttt gacctgageg agaactgttc ggagcggcce 1920

gggctgcggg gagctgecgg ggagcagetg agctttgctyg crggactggt gtactcgctg 1880

agtctgctge aggccacgct gcaccgctat gagcatgocc tctctcagtg cagtgtggac 2040

gtgtataaga aggtcggcag cctgtaccce gagatgagcg cccacgagcg ctccttagat 2100

ttcctcattyg agetgetygca caaggatcag ctggatgaga ctgtcaacgt ggagecccte 2160

accaaggcca tcaagtatta ccageatctyg tacagcatcc acctcgctga acaacccgag 2220

gactccacca tgcagetgge tgaccacatc aagttcaccc agagtgoecct ggactgcatg 2280

ggcgtggagyg tggggcggct gegtgectte ttgcagogtg ggcaggaggco aacagatatt 2340

gcccttette tcocgagacct ggasacatca tgtagtgaca cccgtcagtt ctgcaagaag 2400

atccgaagge ggatgecggg gacggétgct cctgggatcc cagcagegct ggcétttggc 2460

tcacaggtat ccgacacact cctggactgc aggaagcact tgacgtgggt ggtagctgtt 2520

ctgcaggagg tggcagctge agecgeccag crtattgeec cottggcaga gaacgagggg 2580

ctgectgtgg ctgcactgga ggagctggcc-ttcaaagcaa gcgagcagat ctacgggage 2640

ccctecagca geccctatga gtgtctacge cagtcatgca ccatcctcat cagcacgatg 2700

aacaagctgg ccacagcecat gcaagaagge gagtatgacg cagagcgacc cccgagcaag 2760

cctcctcegg ttgaacttcyg ggétgcagcc ctgcgtgeag agatcacaga tgctgaaggt 2820

ctgggtttga agcttgagga tcgagagaca gttatcaagg agttaaagaa gtcactcaag 2880

attaagggag aggagctéag tgaggccaac gtgcggetca goctectgga gaagaagttg 2940

gacagcgctg ccaaggatgc agacgagcga atcgagaaag ttcagacacg getggacgag 3000

actcagaccc tgctycggaa gaaggagaaa gactttgagg agacaatgga cgcactccag 3060

gctgacatcg accagetgga ggcagagaag gcagagctca agcagegect gaacagccag 3120

tCcaagegca caatcgaggg gotccggagc cccccttcgt caggcatcgc taccctggtc 3180

tctggcatcg ctggtgagga accacagcga gggagegctc ctgggeaggc tccgggcg;c 3240

ttgccaggcec cggggctggt gaaggactcc ccactgctge ttcagcagat ctctgetatg 3300

aggctacaca tctctcagcet ccagcatgag aacagcatce tcagaggagc ccagatgaag 3360 -

gegtecttgg cagctctgee cectctgeat gttgcaaage tttccctcce accccatgag 3420



Al a
Lea
960
975
985
Au
Thr
Lys
Ile
Val
Ay
Ser
Ser
Lys
Ser
Al a
Lau

Ala Leu Arg Ala Gu Ile Thr Asp Ala Gu Gy Leu Ay Leu Lys 930 935 940
GQu ASP Arg Qu Thr Val Ile Lys Qu Leu Lys Lys Ser Leu Lys 945 950 955
lle LyS Ay Gu Gu Leu Ser Qu Ala Asn Val Arg Leu Ser Leu Lau 965 970
A uglo'ekizsieu Asp Ser Ala Ala Lys Asp Ala Asp Ggcvebobd@osdU 980
990 WO 2005/ 026359 PCT/EP2004/O¥@@Q7 67/93 LYS Val @ n Thr Arg Leu Asp
Thr @ n Thr Lau Lau Arg LYS Lys 995 1000 1005 du Lys Asp Phe Gu Qu
Met Asp Ala Leu A n Ala Asp Ile 1010 1015 1020 Asp Gn Leu Gu Ala Gu
Ab@c@cygﬂgagtiac&t@m gAtfudoata AThtackd2h A30adkd35g @ thddy Sesagoys Arg Thr
Gu @y Leu Arg Ay Pro Pro Pro 1040 1045 1050 ser Gy Ile Ala Thr Leu
SeFaERg3qq ég‘N}Q&QQ"y CERAEFEC IEESHAPE52 [(AOT A998 CAICRCMG G354y Ala Pro

v e (o o B ok Hedpe Eadoras it apdtPar0boc ARt A hau Vi 1l e
Ghncaragagﬂ agct—tcaa@au tgsggtsetc Ialaggalgla@@g 1pabrdat cdaggdesg G 3668l a A n Met

Al a ser Pro 1115 1120 1125 Lau Hi s Va| Ala Lys Leu
Léﬁ%%@r 6%%‘@% Céﬂ/“ﬁ%t GECTCLPEsh LERE290840°33E092RIn 1H¥Oval Ala Gy

ggérxbc%?aﬁ Qc&c\/&%tgﬂf c a]!)gg\gaﬁla )&lqggac]cjt‘t@t e céc?%ﬁ adfg‘?:'ét%d-é Ly$rggau Asn A n

s Thr Hi s Vi p 1160 11
cagcgacace gcctggtyct gacccaggag cagcetgcacc agcttcacag teogectcatc 3840
tectaa 3846
<210> 46
<211> 1281
<212> PRT

<213> Mus musculus

<400> 46

Met Ala Gin Ser Arg Arg His Met Ser Ser Arg Thr Pro Ser Gly Ser
1 5 10 15

Arg Met Ser Thr Glu Ala Ser Ala Arg Pro Leu Arg val Ggy Ser Arg
20 25 3

val Glu val Ile Gly Lys Gly His Arg Gly Thr val Ala Tyr val Gly
35 40 45

Ala Thr Leu Phe Ala Thr Gly Lys Trp val Gly gg? Ile Leu Asp Glu
50 : 55

Ala Lys Gly Lys Asn Asp Gly Thr val GIn Gly Arg Lys Tyr Phe Thr
65 70 75 80

Cys Asp Glu Gly His Gly Ile phe val Arg Gln ser Gln Ile GlIn val
85 90 95

Phe Giu Asp G1y Ala Asp Thr Thr ser Pro Glu Thr Pro Asp Ser Ser
100 105 110

Ala Ser Lys val Leu Lys Arg Glu Gly Ala Asp ala Ala Ata Lys Thr
115 120 125

Ser Lys Leu Arg Gly Leu Lys Pro Lys Lys Ala Pro Thr Ala Arg Lys
130 135 140

Thr Thr Thr Arg Arg Pro Lys Pro Thr Arg Pro Ala Ser Thr Gly val

. 145 150 155 160



Ile Thr Arg ser ser Pro Ala Ala Lys ser Pro ser Ala A n Leu 1175 1180 1185
Mt Qu Gn Val Ala Gn Lau Lys Ser Leu 5er Asp Thr Ile Gu 1190 1195 1200
Lys Lau Lys Asp Qu Val Leu Lys Qu Thr val Thr Gn Arg Pro 1205 1210 1215
Ay Al a TWPO 2003/028359 Thr Asp he Ala Thr Phe Pro Ser 5er AG/EPRR@1G3075 1230
Phe Leu Arg Ala Lys AQu Gu A n @ n AYP3 Asp Thr Val Tyr Met 1235 1240 1245
WO 2005/ 026359 PCT/ EP20041010307 68/93 Ay Lys val Thr Phe Ser Cys Ala Al a
Gy Leu Ay Gn Arg Hs 1250 1255 1260 Arg LeU val Leu Thr Gn Qu G n Leu
H s dalaLely IFirs Ber SAT et 26D ARV @raS8r GlLewelr| £laséer B38061<210> 47 <211>
5073 <212> DMA <2138 Drosophila nmelHfogaster <400>43 atgagtgatg

at acgagcgc ttcgggcggg acaagtgccc cttttccatc gccagttact 60 gcggagccgg
aaccaggadcef 86 Ot Sor ARIAACEHD THF HGARTAGTAl A AFal oy 1Rk cccacgccecg
ctacttctgg taccdg@dat c ccgcagcccal@taaaat gaa ggcacts@ct 180 agttttggat
cgacgggttc tgtttccaaa atcggaagac cgtgctgcaa tcacacaact 240 cccaaatccg

0L CCARIAckAIRINAIG, FAEMGANAA 0 SHLOBRGEARN0RFAANL 300 |1 aagt ! c0d
tcaattcggc tfgtacdgat aacagcCaggy ccgtgcigac agggaacaca 360° gagcagttca
tcattggaca gcgggtttgg ctgggtggca ctcgtcccgg acagattgcc 420 ttcattggag
acacacactt tgctgctggc gaatgggcgg gtgttgtcct tgacgagcct 48Q aat ggtaaaa
acgat dgét t;gf@ﬁﬁﬁggﬁj Sﬁéégtgﬁ{Gﬁ%éﬁdt@@b%ﬁ@dﬁ@héﬂ%éﬂ“S ggcattttct
cacgcctcat acgtcttacc acatatccct tggccggagc ccagaatccg 600. acctctccat

t ggccaaaag ctccccagac agatcgcgca cagtttctcc aactgcgagt 660

Arg Asp Leu Glu Glu Lys Leu Glu Thr Leu Arg Leu Lys Arg Ser Glu
225 230 235 240

Asp Lys Ala Lys Leu Lys Glu Leu Glu Lys His Lys Ile GIn Leu Glu i
245 250 255 |

G1n val GIn Glu Trp Lys Ser Lys Met GIn Glu GIn Gln Ala Asp Leu
260 265 : 270

GIn Arg Arg Leu Lys Glu Ala Arg Lys Glu Ala Lys Glu Ala Leu Glu
275 280 285

Ala Lys Glu Arg Tyr Met Glu Glu Met Ala Asp Thr Ala Asp Ala Ile
290 295 300 .

Glu Met Ala Thr Leu Asp Lys Glu Met Ala Glu Glu Arg Ala Glu Ser
305 310 315 320

teu GIn GIn Glu val Glu Ala Leu Lys Glu Arg val Asp Glu Leu Thr
325 330 335

Thr Asp teu Glu Ile Leu Lys Ala Glu Ile Glu Glu Lys Gly Ser Asp
340 345 350

Gly Ala Ala Ser Ser Tyr Gin Leu Lys GIn Leu G6lu Glu GIn Asn Ala
355 360 365

Arg Leu Lys Asp Ala Leu val Arg Met Arg Asp Leu Ser Ser Ser Glu
370 375 380

Lys GIn Glu His val Lys Leu GIn Lys Leu Met Glu Lys Lys Asn Gln
385 390 395 400

Glu reu Glu val val Arg GIn G6In Arg Glu Arg Leu Gin Glu Glu Leu
405 410 415

Ser GIn Ala Glu Ser Thr Ile Asp Glu Leu Lys Glu Gln val Asp Ala
420 425 430



attcgcagct ctatgcttcg cagtcccggc attggaggca agaatggaat ggctgtgggc 720
gatcttgtga ttgtctcttc tggatttggt agtcgtcctg gtatcttacg ctatttggga 780
gagacacagt ttcgtcccgg caactggtgc ggtgtggaat tggatgagcc tagcggcaaa 840
aacgat ggagfoeh@feseb ga tatcagatac tttgagtgca agcccaagta pggagsdlibios@00
gtacctattg cgaaggtttc actgtcgccg tcgiggaaga aaacgcgtct ttccaggacc 960
ggat caaggg agt cgctcac ctcgattggc accatgaaca gcat cgccac cacggccacg 1020
LCOCORR 96, 001 ARAAE GTPAERIRICARALOTRNCA, CALPagL IR gapoart e 1080
gcgacgccga agggccaat tccat gegg gatc gc gg gCa acaacatgtg 1140
gagaagct ga tggtggagcg cgacct ggac cgcgaggatg cccagaacca ggcgctgcag 1200
ctgca a a acatcaacga ctaaaa ca agaatc aat t ggagtc ggcattggac 1260
aat ga gé &yHasbetya ‘%d % ‘éd-ec”gé'f%@gt'a&ra&]agg g?Ltttgt ggc 1320
gatgaattga atgctcagtc acaggtittac aaggaaaaaa tccatgatct ggagt caaaa 1380 WD
20051026359 PCT/ EP20041010307 69193 at cacaaaac tggtgtccgc cacgccaagc
ct acaghyhia tvect T §du Aot AcptG1L44€u Gi sadlacysat ¢ lgtigot €lyca ggaggaaat ¢
gccaa gc aggaaaagat ccattcag 1500 45§gaaggagg ttgaa Ccg gatggcggaa
cagct ggagg aggagcagcg gttgagggaa 1560 aatgtaaagt accttaatga gcaaatcgcc
act ct-agagty acuaght gal Mcennadat Loz mgaogecetyoadiagaaayirct c cctctcggaa
t gt ggcat cg agaat ct @85 aagggaactc 1688 gaacttctca agigfdggagaa cgaaaagcaa
gct caggagg ctcaggctga gttcacccga 1740 aaactagccg aaaaatccgt agaggtgtta
agat t aat t a 8 c t1,cc ga aagcgaaagg
gttaac Eggaa ccgaéﬂ]Q?g'ﬁﬁag%%%gﬁ EEBg%lG?%Z@%i@ﬁé%ﬁgacéaglgcg ggat gagcaa
at cagagagc taaaccaaca act cgatgag 1920 gttaccacac aact aaat gt acaaaaagcg
gatagttct ctc a tat tcga 1980 aa agg.agggt act ga agaaaaat ct
actctT¥W&g CE 3‘é§agﬁé d”@oﬁb’Lﬁ?t %1éd§ﬁaﬁﬁhgc t gcgaaaact
ctaaatgata ag aacaact tgaaaaacag 2100 atatca att taaagcaatt ggcggaacaa
gaaaaact ag tcagggaaat gactgaaaat 2160 (gcaatcaatc aaat acaact agaaaaagaa
t ccat agmae] dgoahitd Gde teut Banasads122@h G?m%aa&&rt Yaaggacateca aaagaaacag
t cagaat c§d%aagttcatct tcae@tfgaatc 2280 aaafét caga acacgcagaa ggattttgaa
ttagttgaat ctggtgagtc ccttaaaaaa 2340 ctgcaacagc aattggagca gaaaactttg
ggt cagpRadn aAG! BEARE6 Brocgld gEAPhANE rERAGkaFRIRAyaaBaagRIJa aacgatcata
aaggasgg agcaggagct ©dagcagctc 2460 58haagcaagt cagct péat c cgaaagt gct
tt aaaagt cg tacaagtaca actagagcaa 2520 ctccagcaac aggctgccgc atctggagaa

gagggé'}uc’?ﬂr e}_%c,&ﬂ} @49< ;ﬁ%a%;st qucﬂ%5§ﬂ.l Met Glu Leu Arg GIn Met
565 570 575

Glu val Ala GTn Ala Asn Arg His Met Ser Leu Leu Thr Ala Phe Met
580 585 590

Pro Asp Ser Phe lLeu Arg Pro Gly Gly Asp His Asp Cys val Leu val
595 600 605

Leu Leu Leu Met Pro Arg Leu Ile Cys Lys Ala Glu Leu Ile Arg Lys
610 615 620

GIn Ala GIn Glu Lys Phe Asp Leu Ser Glu Asn Cys Ser Giu Arg Pro
625 630 635 640

Gly Leu Arg Gly Ala Ala Gly Glu GIn Leu Ser Phe Ala Ala Gly Leu
645 650 655

val Tyr Ser teu Ser Leu Leu Gln Ala Thr Leu His Arg Tyr Glu His
660 665 670

Ala Leu Ser GIn Cys Ser val Asp val Tyr Lys Lys val Gly Ser Leu
675 680 - 685

Tyr Pro Glu Met Ser Ala His Glu Arg Ser Leu Asp Phe Leu Ile Glu
690 695 700

Leu Leu His Lys Asp GIn Leu Asp Glu Thr val Asn val Glu Pro Leu



gat gagatta gtcagcttaa
caat ccaact tggaagccaa
gaagccaaga agt caggcca
gagacgcagW WP Pag
gaagccgcaa at gcagct ct
gcttctgatc tacaagaaaa
gct gaaggat cgt cctccag
gct accggec acaaggaact

asqct gdiab S AIAoHuabk

aagCaaacaa
t ct gct ggaa
ttcatgtcat
ggagaaggt c
ggt gaaggag
tzgot ct ccat
gaccagcaaa

§8p FeagHHgMEE

aaaatQ@@aﬁ“g@gagg
at atcagctaca

caggt ggct a at gcca‘*ﬁ

gt cccaagct gaagaaact ¢
tt ggaggcag
cagattacca
acggat gt gg
aacé&@gaat
at caccgat a
act aaggigt
gccgat gect

JboRAagHn Hiadiey 1T R Rt

caggaagaag tcact aaggc caagacgaag aatctagagc taagcact gg cacacagacg
accat aaagg acctgcagga gcgact ggaa atcaccaatg ctgagctcca gcacaaggaa

Gggclgwc&h é\sag’éﬂécig%

t gt ggagc tctcc

agt ccgagt t
caaat ggcag
aacttaaatc
aat ccaaaac
acgcggaat c
cgct acat gc
ccaagttctc
ggagccaaga

divsgbfEmgcecat ¢
gt attggaagtt 3420 WO

aaaat ccacc 2640
cct agaagag 2700
t gaagt aggg 2760
t BCRIER29849103620
ccgagcggag
t gagcttcaa

ggad gaaat a
gat gct gcaa

aucé t caaaca
30 gbaatctt

2880
2940
3000
3060
3120
3180
3240
3300
3360

2005/ 026359 PCT/ EP2004/ 010307 70/ 93 cttcaggcgg agaagagt ga aacaaat cac

at at t cagcli Gektdanatu ggpagcchet 348Gk
act gggatta aggaggaact aaaggaaae® 3540
ttcgaggagt tggaggagaa attgaagcaa 3600
gagt ct,Lagshe | kG CRAROER, 2986 8t A385M -
gattct gt apz@gcaaaagga agaartst gtc 3720
agttccat ca tagaagcgca gaacacgaaa 3780
aaaacttctt ttta gg@ aacccaagat 38 ﬁ%
caat t gti@g0°"hagh actt ttc A39
ggagacataa aggattccct agtaaaagta 3960
ct ccaagcag ccacctccca gttg atgcc 4020
tt gct goet ArmaArgtAdaliet £aa a’g?}j'y"a A&B%
gagaaact ac aacaactg gcaagcaaat 41
gagaat ggcc ttaaagaact tcagggcaaa 4200
caaaagaagalyrhacsigcger aah tvaaggat A43060Mr
actcttcaag aggad®@®at c caagttggcg84320
gaagagct cc agaattccct tcagcaaaag 4380

gacacqfadlef qaF 3GV A LaRgAgagi€ Léﬁueqn
aaat ccgcgc t ggsggaaca gct acaagsg 450

Leu Ala Glu Asn
855

Ala GIn Leu Tle Ala Pro

850

Ala Phe Ala ser

870

Ala Leu Glu Glu Leu

B65

LYS

ser Pro Glu Leu

B85S

Ser Cys Arg

890

Prao Sser Tyr

Thr Ala

905

Thr Met Ala

300

Iie Ser Asn Lys Leu

Glu Pro Pro Ser Pro Pro

915

Asp Ala Arg Lys

Ile Thr Ala

935

Ala Ala Glu

930

Ala Leu Arg Asp

Thr val Ile Glu

950

Leu Glu Glu Lys

945

Asp Arg

Glu Ala Asn

970

Glu ser

965

Ile Lys Gly Glu Leu

Glu Asp Sser Ala Ala Lys

985

Lys Lys Leu Asp
980

aligaatt®lagAngcggt Agat
cat ct gc&fdc t ggat gagcg
gct cagcaaa gt gaacaaaa
fanahacaac apieattgra
cagaactt gg aacaaaaggt
ctaaatgaaa gcaatgttca

B S8 Lo A a

gaggaact ag taaaggtgtt
caacaagcca caaat aagga
BER @f'ﬁc%&gpghﬁgt% &t
ggggagctta aggaggct ct
ctt gat gaaa gt aat act gt
BAg 1 b gERAC CRYGe g Cage a
gagcaact ga8¥tcaat t aaa
cagttacttt tggaaaaggg

&t 9ai gg%aATQ a3k 9at9c

Glu Gly Leu Pro val Ala

860

ser
880

Glu GIn Ile

875

TYyr Gly

Ile Leu

895

GIln Ser Cys Thr

Met GIn Glu Gly Glu

910

Tyr

GTu Leu Ala
925

Pro val Arg

Glu Gly Leu Gly Leu Lys

Leu Ser Leu

935

Lys Lys LyS

val Leu Leu

975

Arg Leu Ser

Ala Asp Glu Arg Ile Glu

cgaaaaagt t
acagaaaaag
gttgcaacag
agaact ccaa
t agggaaagc
gt t ggaaaac
gaaggagaaa
agaggccaat
ggaggaaaaa
act ccaggag
ggcagt cact
gt gt caaaaa
at t agaaagt
aaaggagagg
gcaggct aat
taat gaattc
ggcttccgtt



agagttgcgg aact ggagac cgcactccgt caagccaacg atgcccaaaa gactgcttat 4560

ct ggagact a aggaactgag gcgccagctg gaat cgctgg aact ggagaa gt cgagggag 4620
gttctgagcc taaaggctca gatgaatggt gcgagcagta ggtccggaaa gggtgatgaa 4680

gt ggagt cago b@igat@akega aaccagtctt gccaagatta acttcctgaa steapidodbioseh/40

ggt gacat gc agcagaagaa tgatgcactc aaggsaaagg tgcagaccct tgaaaccttg 4800
ccaatggatt tcaccaaacc tgatgccctc gatgccctga caaagcggaa accggctccc 4860
agacttttct gcgacatctg cgatgagttt gatcagcacg atacggagga ttgtccaatc 4920
cagggaagcg aagat caaga ctactccaca ccgtcatccg agtccaacaa caacgagaag 4980
gagcggaag@tgg{g'béa@@ éﬁg@&&ﬁ&gﬁ Thgt §ar (Thet L@tggggt&r gtLXSggecacgat 5040
acgagcgaat g cgat ga tgaaac tag 5073 <21 8 <211> 1690 <212> PICT
<213> Drosophil a nmel anogaster <400> .48 WO 20051026359 PCTI EP2004/ 010307
71193 cMetiySera#s phdsgiuTdiiu Ser Aba ASer AT Ye ¢inThalaSesp Atla Pro Phe Pro 1 5
10 15 56WlPro Val Thr Alal®sp Pro Gu Pro @020Ala Thr Ala Ser LYS Leu 20 25
30 Pro dy Prolle Arg Ser Asn Ile Pro Thr Pro Ala Thr Ser Ay Thr 35 40
45 @ | & .Pr -0, Br S t-ly g PHQ S r e Ay 5er 50 55 60
Thr Gf[‘f}‘l’ é’%&svg‘?” e ’“‘Eﬁf’f‘{ é%% ﬁfg}"’p’?%*\é?é %Q'Bs %;gn%ﬁijsﬂ@'?'hr Thr 65 70 75 80
Pro Lys ser Ay Pro Pro Pro Arg Qu Ala Thr 5er Met Ser Arg Au 85 90 95

Set' Asp AFp Asn Leu Se%1se5 II? n Ser Ala._Tyr Th% Asp Asn 5er 100 105
110 sef VAT B ATAr A s B Y YT TR %@é Pi%"MPe™®y @ n Arg 115 120
125 Val Trp Leu Gy Gy Thr Arg Pro dy @ Ile Ala Phe Ile Ay Asp

Ser Gly 1Ile Ala Thr Leu val Ser Gly Ile Ala Gly Giu Glu Pro
1055 1060 1065

Gln Arg Gly Gly Ala Pro Gly Gin Ala Pro Gly Ala Leu Pro Gly
1070 1075 1080

Pro Gly teu val Lys Asp Ser Pro Leu Leu Leu GIn Gln Ile Ser
1085 1090 1095

Ala Met Arg Leu His Ile Ser GIn Leu GIn His Glu Asn Ser Ile
1100 1105 1110

Leu Arg Gly Ala GIn Met Lys Ala Ser Leu Afla Ala Leu Pro Pro
1115 1120 1125

Leu His wval Ala Lys Leu Ser Leu Pro Pro His Glu Gly Pro Gly
1130 1135 1140

Gly asn Leu val Ala Gly Ala Leu Tyr Arg Lys Thr Ser Gln Leu
1145 1150 1155

Leu Glu Lys Leu Asn Gin Leu Ser Thr His Thr His val val Asp
1160 1165 1176

Ile Thr Arg ser Ser pPro Ala Ala Lys Ser Pro Ser Ala Gln Leu
1175 _ 1180 1135

Met Glu GIn val Ala Gin Leu Lys Ser Leu Ser Asp Thr Ile Glu
1190 13185 : 1200

Lys Leu Lys Asp Glu val Leu Lys Glu Thr val Thr &ln Arg Pro
1205 1210 1215

Gly ala Thr val Pro Thr Asp Phe Ala Thr Phe Pro Ser Ser Ala
1220 1225 1230

Phe Leu Arg Ala Lys Glu Glu GIn Gln Asp Asp Thr Val Tyr Met
1235 1240 1245 :



130
145
Cys
Tyr
ser
Ser
Val

Pro
Trp
Val

Phe
Ser
Ay
Thr
Ser
Met

val A u Arg Asp Leu
<210> " 47

135 140 Thr Hi's Phe Ala Ala Ay Qu Trp Ala Ay Val val Leu Asp Qu Pro
150 155 160 Asn Gy Lys Asn Asp Ay cys Val ser Ay Lys Arg Tyr Phe dn
165 170 175 du Pro Lys Arg Ay Ile Phe Ser Arg Leu Thr Arg Leu Thr Thr

180 WO=0AMB6PPo Leu Ala Gy Ala A n Thr Pro Thr SePCEEP2DENIM02A Lys Ser
195 200 205 Pro Asp Arg ser Arg8Thr Val ser Pro Thr Ala Ser Ile Arg

5er 210 215 220 Met Leu Arg Ser Pro Ay Ile dy Gy Lys Asn Gy Mt Al a
Gy 225 230 235 240 Asp Arg Val Ile val Ser Ser Ay Phe Ay Ser Arg

Aatyl Les Leal 2408 PO SEEXysArgldlyia I8y @uycE u GThrar@ HiPhe Ala Pro Ay Asn
Cys A4f%al 260 265 272058 u Leu Asp A ulp®®d Ser Ay Lys Asn ASP Ay Thr
Asp Asp Il e WD 2005/ 026359 PCT/ EP2004/ 010307 72/93 275 280 285 Arg Tyr

GargQuéu Lyst Re@ 1S cTyra1d YovelelPhgs\@h Ps@ ke Alraarg290 295 300 Lys Val

Leu Sez65pro ser Ser LysiZz9s Thr Arg Leu %e¥5 Arg Thr 305 310 315 320

ser Arg Qu Ser Leu Thr ser Ile Ay Thr Met Asn ser Ile Ala 325 330 335
Trlfeu%ﬁae ;F/E%r ser Arg Met Arg Met Asn Ala Gn Gn Arg Lys Ser 340 345 350
Thr Pigggval Lys Pro Ile Leu Ala Thr Pro Lys ser G n Phe Ser 355 360 365

Adn Asp Leu Leu Arg Qu Lys Gn @n Hs Val Au Lys Lau Met 370 375 380

<211
<212> DNA

<213>

<400> 47
atgagtgatg

gcggacccgg
cccacgeecg
agttttggat
cccaaatcecg
ttaagttcga
gagcagttca
ttcattggag
aatggtaéaa
ggcattttct
acctctccat
attcgcaget
gatcgtgtga
gagacacagt
aacgatggaa
gracctatty
ggatcaaggg
tcgcgeatge
gcgacgcecga
gagaagctga
ctgcagaaga
aatgaacgaa

gatgaattga

5073

atacgagcgc
aaccaggagc
ctacttctgg
cgacgggttc
gtccaccacc
tcaattcggc
tcattggaca
acacacactt
acgatggctyg
cacgcctcac
tggccaaaag
ctatgcttcg
ttgtctctte
ttgeteccgg
ctgtcgatga
cgaaggtttc
agtcgctcac
gcatgaatgc
aaagccaatt
tggtggagcyg
acatcaacga
agaaaactga

atgctcagtc

Asp Arg A u Asp Al a

Drosophila melanogaster

ttcgggcagg
cactgecctec

taccggaatc
tgtttccaaa
aagagaagcc
ttatacagat
gcgogtttyg
tgctgetgge
tgtgtcggge
acgtcttacc
ctccecagac
cagtcceggce
tggatttggt
caactggtge
tatcagatac
actgtcgecg
ctcgattgge
tcagcagege
ttccatgcag
cgacctggac
gctaaaagca
agaattgcag

acaggtttac

acaagtgccc
aaattaccgg
ccgcagecea
atcggaagac
accagcatga
aacagcagcg
ctgggtggca
gaatgggcgg

aaaaggtact
acatatccct
agatcgcgca
attggaggca
agtcgtcctg
ggtgtggaat
tttgagtgta
tcgtccaaga
accatgaaca
aagtcgagea
gatctgctgc
cgcgaggatg
agaatcgttg
tgcteccatag

dadgaddada

cttttccate
gtcccatcag
gcaaaatgaa
cgtgctgcaa
gtcgtgaaag
ccgtgctgac
ctcgteccgg
gtgttgtcct
tccagtgega
tggccggage
cagtttctec
agaatggaat
gtatcttacg
tggatgagcec
agcccaagta
aaacgcgtct
gcatcgecac
cgcccgttaa
gcgagaagca
cccagaacca
aattggagtc
acgaagccca

tccatgatct

gccagttact
dtccaatatt
ggcaccatct
Tcacacaact
cgatgacaat
agcaaacaca
acagattgcc
tgacgagcct
gccgaaacga
ccagactccg
aactgcgagt
ggcrgtgggc
ctatttggga
tagcggcaaa
cgoggtgttt
Ttccaggace
cacggceeacy
gccaatttta
acaacatgtg
ggcgctgcag
ggcattggac
gttttgtgge

ggagtcaaaa

Adn Asn A h Ala Leu @n

60
120
180
240
300
360
420
480
540
600.
660 (
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380



385

ser

Arg
640

390 395 400 Leu Gn Lys Asn Ile Asn Qu Leu Lys Ala Arg Ile Val Qu Leu
405 410 415 Ser Ala Leu Asp Asn Qu Arg Lys Lys Thr Qu GQu Leu A n cys
420 425 430 1le Asp u Ala G n Phe Cys Ay Asp Gu Lau Asn Ala A n Ser
435 W4Qodkanessy¥al Tyr Lys GQu Lys Ile H's Asp Lau Gopragbookdfozhd € Thr
Lau 450 455 460 Val Ser Ala Thrgdlzo Ser Leu G n Ser Ile Leu Pro Pro Asp
Pro 465 470 475 480 5er Asp Asp Ay Ala Leu Gn Qu Qu Ile Ala Lys
Gn GQu Lys 485 490 495 Met Thr Ile @n Gn Lys Gu Val Gu Ser Arg lle
SR I oval Lys Tyr
Agﬁcgé&agé@#ggg% égoc S%QCQQFegA# 3%1%3%2%ﬁé9%&§g?ﬁéq Elg'SIIC_EuAfI/a Ser Lys
Gtoagdcgate gtortcty8e m@gﬁmc 1yaphcSangdeetgaegaciartCys Aly0d e A u Mn
Arg @%@ €] tLeu 545 550 555 560, WD 2005/029359 EFTlEPZOO4i9&g307 73193
L&A91%97P9 s8R Tt EC 9@933@359‘:&9%3% 8989240 SAF 4pgenn? 65 570 575
Phagtddizad¥ Gckyfadeghl diadatddeclyS coeEag¥abcddgrdipd gt—&haéﬁﬁk LeygRB0 585 590
ser Gu Leu A n Asn Leu Lys Ala Thr ser ASP Ser Leu u Ser 595 600 605
ASGIAICT G RIPFBTLTRE KIHTERGI2CHYE 9GFALqY 892G qon agyggaartc Valt8(610 615 620
€] 5740625 630 635

a LEu Asp
aaactagccg aaaaatccgt agaggtgtta agattaaget ctgaattgca aaacttgaag 1800
gcaacatccg attccctgga aagcgaaagg gttaacaaaa ccgacgaatg tgaaattctt 1860
caaaccgaag tacgaatgcg ggatgagcaa atcagagage taaaccaaca actcgatgag 1920
gttaccacac aactaaatgt acaaaaagcg gatagitctg ctctggatga tatgcttcga 1980
ttgcaaaagg agggtactga agaaaaatct actcttttag agaaaaccga aaaggagcta 2040
gttcaaagca aagaacaagc tgcgaaaact ctaaatgata aggaacaact tgaaaaacag 2100
atatcagatt taaagcaatt ggcggaacaa gaaaaactag tragggaaat gactgaaaat 2160 -
gcaatcaatc zaatacaact agaaaaagaa tccatagaac agcaattgge tttaaaacaa 2220
aacgaacttg aggacttcca aaagaaacag tcagaatcgg aagttcatct tcaggaaatc 2280
daagctcaga acacgcagaa ggattttgaa ttagttgaat ctggtgagtc ccttaazaaa 2340
ctgcaacagc aattggagca gaaaactitg ggtcatgaaa aactgcaage tgctttggaa 2400
gaactaaaga aagaaaagga aacgatcata aaggaaaagg agcaggagct ccagcagctc 2460
caaagcaagt cagctgaatc cgaaagtgct itaaaagtcg tacaagtaca actagagcaa 2520
ctccagcaac aggctgccgce atctggagaa gagggatcca aaactgtggc caaattgcac 2580
gatgagatta gtcagcttaa gtcocaaget gaagaaactc agtccgagtt aaaatccacc 2640
caatccaact tggaagccaa aagcaaacaa ttggaggcag caaatggcag cctagaagag 2700
gaagccaaga agtcaggcca tctgetggaa cagattacca aacttaaatc tgaagtaggg 2760
gagacgcagg cagctctcag ttcatgtcat acggatgtgg aatccaaaac taagcaactt 2820
gaagccgcaa atgcagetct ggagaaggtc aacaaggaat acgcggaatc ccgagcggag 2830
gcttctgatc tgcaagataa ggtgaaggag atcaccgata cgctacatgc tgagcttcaa 2940
gctgaacgat cgtcctccag tgctctccat actaagctgt ccaagttctc ggatgaaata 3000
gctaccggoe acaaggaact gaccagcaaa gocgatgoct ggadccagga gatgctgcaa 3060
aaagagaagg aactacagga gctgcgacag caacttcaag atagtcaaga ctctcaaaca 3120
aagctgaaag cagagggaga gcggaaagaa aagtcetttcg aggaatctat aaagaatctt 3180
caggaagaag tcactaaggc caagacggag aatctagagc taagcactgg cacacagacg 3240
accataaagg acctgcagga gcgactggaa atcaccaatg ctgagctcca gcacaaggaa 3300
aaaatggcaa'gcgaagatgc gcagaagatt gccgacctta agacccttgt ggaagccatc 3360
caggtggcta atgccaatat atcagctaca aatgcggagc tctccactgt attggaagtt 3420

VohptidrCoRabilhthd fdifada Yt Rt B o tEh L3bs



645
660
675
690
705
Leu
Au
Asp
Adn
Leu
Lys
Ser
Adn
Au
Leu
Adn
Ser

650 655 Asp Met Leu Arg Leu An Lys Qu Ay Thr Au Gu Lys Ser Thr Leu
665 670 Leu Qu Lys Thr Qu Lys Gu Leu Val dn Ser Lys Au @n Ala Ala

680 685 Lys Thr Leu Asn Asp Lys Gu Gn Leu Au Lys @n Ile Ser Asp Leu
695 780 208y263¥n Leu Ala Gu A n Ju Lys Leu Val Ar PCHEPAEHOIOHT d u Asn
710 715 720 Ala lle Asn An I1e™% Leu Gu Lys Gu Ser Ile Gu Gn @n
725 730 735 Ala Leu Lys Gn Asn Qu Leu Qu Asp Phe A n Lys Lys A n Ser

AR c It gd MyaSgagidaladtalaatia heutGyngGrartigaaby yohhgcdda Assasfhr G n Lys
755 760 765 Phe Qu Leu val Qu Ser Ay Qu Ser Leu Lys Lys Leu G n
G I CF9 5 9FEBT T2 @R Egggggm:tq_ggg@%aaﬁ $3809a33¢8 |34 n Ala Ala

Gc‘dtcgﬁéazaﬁgggéag& Oaca?ab!aiw‘fgut &bé(g% Ehbh §a9a¢it§r§£ chhe '3'690'-y5 Gu

du Gn 4 Leu A n n Led n-Ser er Ala Gu Ser du
Algatgmaaysgtgaaeaa@amm@amgzomzmgtﬁ@ammmﬂmmm 364093 Val Val
Val n L a.n 835 8 45 dy

Ggaa%acaéera Cf:‘cgtt%;l:a @%C%&Wati Btﬁ ég‘/li‘saa’"@f algg % é’gé 5860 Gn

L)t%gfﬁi’tt@ rha@haaéagm fdgagddgcChartoest & tuagﬂgcb&ze gaetaddaha 8658670 875 880
Ser Asn Leu Ju Ala Lys ser Lys A n Leu Qu Ala Ala Asn Ay 885 890 895

L €Ha€3 1WAER (DC@REOTAICA JNI9URIAACSRRAAGEYCTY STTAIA0S A@FECaAgRT | | S840

cadattgctag agtcacagaa gaaggagaaa caatigcagg aagaggctgc caaactttcc 3900
ggtgagctgc agcaagtgca agaggccaat ggagacataa aggattccct agtaaaagta 3960
gaggaactag taaaggtgtt ggaggaaaaa ctccaagcag ccacctccca gttggatgece 4020
caacaagcca caaataagga actccaggag ttgctggtta aatctcaaga aaacgaggga 4080
aatctgcaag gagaatcttt ggcagtcact gagaaactac aacaactgga gcaagcaaat 4140
ggggagctta aggaggctct gtgtcazaaa gagaatggec ttaaagaact tcagggcaaa 4200
cttgatgaaa gtaatactgt attagaaagt caaaagaaga gccacaacga aattcaggat 4260
aagttagaac aggcccagea aaaggagagg actcttcaag aggaaacatc caagttggcg 4320
gagcaactga gccaattaaa gcaggctaat gaagagetec agaaatccct tcagcaaaag 4380
cagttactit tggazaaggg taatgaattc gacacccagc tggcagaata tcagaaagtc 4440
attgatgaga tggatgatgc ggcttccgtt aaatccgcge tgctggaaca gotacaazaat 4500
agagttgcgg aactggagac cgcactccgt caagccaacg atgcccaaaa gactgettat 4560
ctggagacta aggaactgag gcgccagetg gaatcgetgg aactggagaa gtcgagggag 4620
gttctgagcc taaaggctca gatgaatggt gcgagcagta'ggtccggaaa gggtgatgaa 4680
gtggagtcac tggacatcga aaccagtctt gccaagatta acttcctgaa ctcaattatt 4740
gctgacatgc agcagaagaa tgatgcactc aaggcaaagg tgcagaccct tgaaaccttg 4800
ccaatggatt tcaccaaacc tcatgecttc gatgccctga caaagcggaa accggetcee 4860
agacttttct gcgacatctg cgatgagttt gatcagcacg atacggagga ttgtccaatc 4920
cagggaagcg aagatcaaga ctactccaca ccgtcatccg agtccaacaa caacgagaag 4980
gagcggaage tgccggcacc caggaaatac tgtgattcct gcgaggttrt tggccacgat 5040
acgagcgaat gtgccgatga tgaaacctat tag 5073
<210> 48

<211l> 1690

<212> PRT

<213> Drosophila melanogaster

<400> 48



900
915
930
945
H s
Lys
Thr
Lys
Ser
Phe
Lys T
Lys
H s
Al a
du
Au
Thr

905 910 Thr Lys Leu Lys Ser Qu val Ay Qu Thr Gn Ala Ala Leu Ser Ser
920 925 <cys His Thr Asp Val Qu Ser Lys Thr Lys An Leu Gu Ala Ala Asn
935 940 Ala Ala Leu Qu Lys Val Ash Lys u Tyr Ala Gu Ser Arg Ala Qu
950 9&52&,@@263@ a Ser Asp Leu A n Asp Lys Val Lys QdprikeedhsicASP Thr Leu
965 970 975 Ala Qu Leu A n Al anpfesu Arg Ser Ser Ser Ser Ala Leu Hi's Thr
980 985 990 Leu Ser Lys Phe Ser Asp Qu Ile Ala Thr Ay H's Lys Qu Lau
WB5¢ 5 | AT I t Leu An Lys Gu
1:010 %rg(%gpiﬂgo'srhré%ﬁrt&ﬁ% %@Gﬁ;pﬁﬁ il V;g,—%ﬁ %d; };.Eghbrgen Asp Ser @ n Asp
1025 1030 1035 @ n Thr Lys Leu Lys A a a u Gly Gu Arg Lys G u Lys ser

5 u II L G u Vval Thr Lys Ala
ri{bgfﬁﬁé ’th'grc’pcgm ﬁ/ﬁ‘ P c%yu’yf_e TE? (‘Elygall'lﬁﬁJ An Thr Thr Ile
1070 1075 1080 Asp Leu dn Glu Arg Leu Glu e Thr Asn Ala Qu Leu Gn
1085 1090 1095 WD 20051026359 PCTI EP2004/ 010307 75!93 Lys G U LYS Met
o @Mpégpﬂﬁd ArGGSAT ARS %% PRP dhAsPraL&ia Throser £0% 110 Lys Thr Leu Val
Ala lle n Val Al a Asn a. Asn lle Ser T115 1120 1125 Ala Thr Asn Al a
Leu Ser Thr Val Leu Qu Val Lei Gn Ala 1130 1135 1140 Ju Lys Ser Gu

Ashy E—}I}e PrbeﬂlﬁherﬁsarL%Ls Rie L&k lMNEEroGggr ser Phe Gly ser

Thr Gly Ser val Ser Lys Ile Gly Arg Pro Cys Cys Aasn His Thr Thr
65 70 75 20

Pro Lys Ser Gly Pro Pro Pro Arg Glu Ala Thr Ser Met Ser Arg Glu
85 90 85

Ser Asp ASp Asn Leu Ser Ser Ile Asn Ser Ala Tyr Thr Asp Asn Ser
100 105 110

ser ala val Leu Thr Ala Asn Thr Glu GIn phe ITe Ile Gly GIin Arg
115 120 125

val Trp Leu Gly Gly Thr Arg Pro Gly GIn Ile Ala Phe Ile Gly Asp
130 135 140

Thr Wis Phe Ala Ala Gly Glu Trp Ala Gly val val Leu Asp Glu Pra
145 150 155 160

Asn Gly Lys Asn Asp Gly Cys val Ser Gly Lys Arg Tyr Phe GIn Cys
165 170 175

Glu Pro Lys Arg Gly Ile Phe Ser Arg Leu Thr Arg iLeu Thr Thr Tyr
180 185 190

Pro Leu Ala Gly Ala Gln Thr Pro Thr Ser Pro Leu Ala Lys Ser Ser
195 200 205 .

Pro Asp Arg Ser Arg Thr val Ser Pro Thr Ala Ser Ile Arg Ser Ser
210 215 220

Met Leu Arg Ser Pro Gly ITe Gly Gly Lys Asn Gly Met Ala val Gly
225 230 235 240

Asp Arg val Ile val ser Ser Gly Phe Gly Ser Arg Pro Gly Ile Leu
245 250 255

Afg Tyr Leu G¢1y Giu Thr GIn Phe Ala Pro Gly Asn Trp Cys Gly val
260 265 270

Glu Leu Asp Glu Pro Ser Gly Lys Asn Asp Gly Thr val Asp Asp Ile



1145 1150 1155 Ala Asp Met Asn Ser Qu Arg Leu Ile Qu Lys Val Thr Gy lle
1160 1165 1170 Lys GQu Qu Leu Lys Qu Thr H's Leu A n Leu Asp Qu Arg Gn
1175 1180 1185 Lys Lys Phe Qu GQu Leu Gu GQu Lys Leu Lys Gn Ala dn @ T7
1190 1195V@2¢0502638% G u G n Lys Leu An On Au Ser G n PRIVERRPHNBIY y Lys
1205 1210 1215 Leu Thr Gu lle A n @ Ser Leu G n Gu Leu G n Asp Ser Val
1220 1225 1230 Lys Gn Lys Qu QU Leu Val Adn M Leu Qu Gu Lys Val Arg
1235 1240 123%5 du 5er Ser Se#dlle Ile Au AIZB5G n Asn Thr Lys Leu Asn Qu
1250 1255 1260 Ser ASn Val G n Leu G U Asn Lys Thr Ser Cys Leu Lys @ u Thr
1265 e r y Lys Gn Leu Gn
1280 %%ég?}i;zzg@e @g;nu&%pb%Alqz@Hg a}ﬁygqﬂguv?%eggi@wfhcﬁa&ﬁﬁqé%n Gn Val Adn Qu
1295 1300 1305 Ala ASn Ay Asp Ile LyS Asp ser Lev Val Lys Val GQu Qu Leu
1310 1315 1320 Val é%f Val Leu Gu (Eu s.ley Gn Ala Ala Thr Ser A n Leu
1325 iljﬁo"alsé%"‘ SREp A ST AVE 'Vﬁré'%%sﬁ‘rﬂﬁ“d;?f wy: %gn Gu Lei Lei Val
1340 5 1350 Lys Ser n Gu Asn Qu y ASn Leu G n y Qu Ser Leu Ala
WO 20051026359 PCT/ EP20031010307 76/ 93 1355 1360 1365 Val Thr A u Lys Leu
On d $lveserGAtg @A $8ralps Tha WGIGGI%% Thr3wet fgw5sqr3%gbeu5ﬂg du Ala Lea Oys
Gn Lys u Asn d Sea Lys G u Leu n 3

Thr Thr Ala Thr Ser Arg Met Arg Met Asn Ala GIn GIn Arg Lys Ser
340 345 350

sar Thr Pro val Lys Pro Ile Leu Ala Thr Pro Lys Ser Gln Phe Ser
355 360 363

Met GIn Asp Leu Lteu Arg Glu Lys GIn GIn His val Glu Lys Leu met
370 375 380

val GTu Arg Asp Leu Asp Arg Glu Asp Ala GIn Asn Glh Ala Leu Gln
385 390 395 400

Leu GIn Lys Asn Ile Asn Glu Leu Lys Ala Arg Ite val Glu Leu Glu
405 410 415

ser Ala Leu Asp Asn Glu Arg Lys Lys Thr Glu Glu Leu Gln Cys Ser
420 425 430

Ile Asp Glu Ala GIn Phe Cys Gly Asp Glu Leu Asn Ala GIn Ser Gln
435 440 445

val Tyr Lys Glu Lys Ile His Asp Leu Glu Ser Lys Ile Thr Lys lLeu
450 455 460 (

val ser Ala Thr Pro Ser Leu Gln Ser Ile Leu Pro Pro Asp Leu Pro
465 470 475 480

Ser ASp Asp Gly Ala Leu Gin GTu Glu Ile Ala Lys Leu GIn Glu Lys
485 490 495

Met Thr Ite Gln GIn Lys Glu val Glu Ser Arg Ile Ala Glu GIn Leu
500 505 510

Glu Glu Glu GIn Arg Leu Arg Glu Asn val Lys Tyr Leu Asn Glu Gln
515 520 525

Ile Ala Thr Leu G1n Ser Glu Leu val Ser Lys Asp Glu Ala Leu Glu
530 535 540

Lys Phe Ser Leu Ser Glu Cys Gly Ile Glu Asn Leu Arg Arg Glu Leu
545 550 555 560



1385
1400
1415
1430
1445
1460
1475
1490
1505
1520
1535
1550
1565
1580
1595
1610

1390 1395 dy Lys Leu Asp Qu Ser Asn Thr Val Leu Qu Ser G@n Lys Lys
1405 1410 ser Hs Asn Qu Ile A n Asp Lys Leu Qu dn Ala @dn dn Lys
1420 1425 G u Arg Thr Lau An Gu GQu Thr Ser Lys Leu Ala u dn Lau
143wdl#06802638y A n Lau Lys An Ala Asn Gu G u Leurd/RPi0g$018817 Leu G n
1450 1455 dn Lys An Leu Lau 33 Ju Lys Gy Asn Qu Phe Asp Thr Gn
1465 1470 Leu Ala Qu Tyr @ n Lys Val Ile Asp Au net Asp Asp Ala Ala
1480 1485 ser Val Lys Ser Ala Leu Lau Gu G n Lau Gn M1 Arg Val Al a
1495 1500 du LeuLG u Thr Ala Leu Ar C]Q Al_a n Asp Ala @ n Lys Thr
¢54 d-eP542 AYS ThYr e dS @YU uTHYS I‘é‘}% ARyt 1ef 'Ar”daAgA& &'A Lau G u ser Lau
1525 1530 du LCau Qu Lys Ser "Arg Gu Val Lau Ser LeU Lys Ala A n net
1540 1545 Asn Gy Ala Ser Ser Arg ser Gy Lys Ay Asp Au Val @u ser
E56Fhe 560 hag LAspted el@aluThys Ser MaduG Al Malysul Arg Asm Phe Lau Asn Ser
1570 1575 $Pe 11e Ala Asp Mt @ n G n Lys ASR Asp Ala Leu Lys Ala Lys
1585 1590 Val d@n Thr Leu Qu Thr Leu Pro Met Asp Phe Thr Lys Pro His

860G et60R; Aba dReadsRedN @ sLalh THF dersady gekVeuPeTu Aka Pro Arg Leu Phe
1615 16%0G WO 2005) 02635%0PCT/ EP2004/ 0103675 77193 Cys Asp |le Cys Asp

Gu Phe Asp Gn H's Asp Thr A u Asp Cys

Glu Arg val Asn Lys Thr Asp Glu Cys Giu Ile Leu Gin Thr Glu val
610 615 620

Arg Met Arg Asp Glu GIn Ile Arg Glu Leu Asn Gin GIn Leu Asp Glu
625 630 635 640

val Thr Thr GIn Leu Asn val GIn Lys Ala Asp Ser Ser Ala Leu Asp
645 650 . 655

Asp Met Leu Arg Leu Gin Lys Glu Gly Thr Glu Glu Lys Ser Thr lLeu
660 665 670

Leu Glu Lys Thr Glu Lys Glu Leu Val Gin Ser Lys Glu Gln Ala Ala
675 680 685

Lys Thr Leu Asn Asp Lys Glu GIn Leu Glu Lys GIn Ile $ér Asp Leu
680 695 700

Lys GIn Leu Ala Glu Gln Glu Lys Leu val Arg Glu Met Thr Glu Asn
705 710 715 720

Ala Ile Asn Gln Xle Gln Leu GTu Lys Glu Ser Ile Glu Gin GIn Leu
725 730 735

Ala Leu Lys GIn Asn Glu Leu Glu Asp Phe GIn Lys Lys GIn Ser Glu
740 745 750

ser Glu val His Leu GTn Glu Ile Lys Ala GIn Asn Thr GIn Lys Asp
755 760 765

phe Glu Leu val Glu Ser Gly Glu Ser Leu Lys Lys Leu Gin Gln Gin
770 775 780

Len Glu G1In Lys Thr Leu Gly His 6lu Lys Leu GIn Ala Ala Leu Giu
785 790 795 800

Glu Leu Lys Lys Glu Lys Glu Thr Ile Ile Lys Glu Lys Glu Gin Glu
805 810 815

Leu GTn GIn Leu GIn Ser Lys Ser Ala Glu Ser Glu Ser Ala Leu Lys
820 825 830



1625 1630 1635 Pro Ile An Gy Ser u Asp An Asp Tyr ser Thr Pro Ser Ser
1640 1645 1650 du Ser Asn Asn Asn Qu Lys Glu Arg Lys Leu Pro Ala Pro Arg
1655 1660 1665 Lys Tyr Cys Asp Ser Cys GQu val Phe Ay H's Asp Thr Ser Qu
1670 1675Vi5H80 Ala Asp Asp Glu Thy Tyr 1685 1690 BOIAEPRGI/UIIT> 3155
<212> DNA <213> sacchar omyces cerevi S¥ae ~ <400> 49 at ggacat ca ttcaaggact
gat acagcaa ccaaaaattc aatctgtgga tgaaaccatt 60 ccgacgttgt gcgatcgagt
tgagaactcc actttgatta gcgatagaag atccgctgtg 120 ctgggattaa aggcatttag
ccggc¥gl a2 TagHh¥at &g E@éﬁ@@g§;cL%b&§EﬁQ§ag“l 2 %%@gﬂbéFEa atactttgaa
acgtgattat atggatgaag attcggtada ggctatatta 2 gaaacaattt tgattctttt

cat cagaggc gatggccatg acgacttaac tagaggttgg 300 atttctcaac aatcgcggtt
gcagaaﬂg%guaabtaﬁﬁcﬁr cecdht tvydt Abatlgadguabi 366p Gaaabygaac aagt agatca
gttctcgt 80t ggattgct g at g8t gac gcagtct gaB®M20 gatttaattc acctacttgt
tgaattttgg gaaatcgata atttccatat tagattgtac 480 acaattcaat tactagaggc

agt gakug1euacgA8eE Gih ADR’YGcHaoTRagl 9ot §1,048u Bkt Egaghi-C caacgagcat

at ccagaatg gtctcactcc 82pat gacat gcat geijécc 600 atcagg@dtg aagctatttt
attattaatg gcagtagtga acgattcacc tcacgttcaa 660 aaattggttg cttttgaaaa
cattt aggc t tLga otq.7 g g gctctctcgt

cqt caSi BarT ot Hol b FEALEEFR AR AIPREHITY I et canac
tttattcctt gagacagcaa acttgccaaa actggcacac 840 «cttttgagtg aaccaatatc
tcaagatgaa gttttttttt aat gat ca_aaqgatagtt 900 aatatcaata cagctttaga

t at ch%’éd@”c‘f@a?é@t@ﬂ %%cbéﬁdﬁéagggag?bt*egc'é”%@“ t@Hydaec aaaatgcgtt
gcttgactca agcgfattaa tggttgtgtt gcgacttgca 1020 tctttcata atatcccaaa
aaaagttaga ccggttgctc ttttgactgc cgcaaacatg 1080 WO 20051026359

PCT| EPROQ4$0UDB0Ys SE8103 val Gly Glu Thr Gln Ala Ala Leu Ser Ser
a1s 920 825

Cys His fhr Asp val Glu Ser Lys Thr Lys GIn Leu Glu Ala Ala Asn
930 935 940

ala Ala Leu Glu Lys val Ash Lys Giu Tyr Ala Giu Ser Arg Ala Glu
945 950 955 960

Ala ser Asp Leu GIn Asp Lys val Lys Glu Ile Thr Asp Thr Leu His
965 970 975

Ala Glu Leu GIn Ala Glu Arg Ser Ser Ser Ser Ala Leu His Thr Lys
980 985 330

Leu Ser Lys Phe Ser Asp Glu Ile Ala Thr Gly His Lys Glu reu Thr
995 1000 1005

ser Lys Ala Asp Ala Trp Ser GIn Glu Met Leu GIn Lys Glu Lys
1010 1015 1020

Glu Leu &Gin Glu Leu Arg GIn GIn Leu GIn Asp Ser Gln Asp Ser
1025 1030 1035

Gln Thr Lys Leu Lys Ala Glu Gly Glu Arg Lys Glu Lys Ser Phe
1040 1045 1050

Glu Glu Ser Ile Lys Asn Leu GIn Glu Glu val Thr Lys Ala Lys
1055 1060 1065

Thr Glu Asn Leu Glu Leu Ser Thr Gly Thr GIn Thr Thr Ile Lys
1070 1075 1080

Asp Leu GIn Glu Arg Leu Glu Ile Thr Asn Ala Glu Leu GIn His
1085 1090 1095



gtt agaagt a at gaacat gc acagctagag tttagtaaga tcgatgttcc atatttcgat
ccttcattac ctgtaaactc tactgcaaac ggtggtccaa ttaaattaat tcctgtagtc
agcatcttga taaattggat gctctatgcc aactccgttc acacgtttga tacaagagtt

1140
1200
1260

gcgt gt t ctvap aesloadskqaa ggcttatttc atggataatt ttgatcttca pegagsoibiozd320

ttactaaaac aagtccaatt gtgaaataat tcammsaata atgtcggcga caatgctaaa
gaaaat ggt g gttctaaaaa atctgataaa gaaagtgatt cagataaaga taccgacggg
aaggat, ggce Ot gpaket 92288t §ht LG ara0eaRaL 6 #al t coaagh (Gof gt t aaat
t at gacgcagip@at t gaat ct gaacqebgtt aaattattct fxacaactga tatttttatg
ttttttttcc aacaggatca caaat at agc gaagaactac gt gaaataac aagaaatgtt
accaccggt.g acgat gt agacgaagaa cccttaa aat f caaac aat aagggaa
ttgct iggtg'ﬁqt ¥ cucg?fgsﬁut’g% gz @}gnafagaagaaggg %%gt ’ﬁ%&?s ¥Wtaacgttc
ctaatatatt ggctctttgg cgactitaag gccacgaacg atfttctttc ggataaatcc
tgattaaat ccttcatttc cttctcttac caaattcaag atgaagacgt tactatcaaa
gtg g gaag

tgcct g gga%ﬁ’gf\?%ét“a'g%}t giggc@"t‘é@ga@! Gt ﬁﬂhc'g%'aé @ Adct ccat t ¢
ccaagaaa atacttcga attc ct aaaactttgg aagacaa ttatgcttct
cgattcaaac aatttaaaaa agattcatat ttctcaaaag ttgatatgaa tgaagacagt
at act &sdotigyscgfayGtit gart ganads ggll et blecGanaaag rHet ad Mt @mag qacttacttc
at acagt t at14bt aat gaaaa cat afld®hgg at cagaact g €abt gt ct ca cgaccct gac
gaagagccaa tcaat aaaat atctttccaa gaagtcgaaa aattacagag gcaatgtaca
aaatt gaagqgpdt BagatAaert 66 W§cirauafRianatgy BAaoRACEFR higagaacct c
accgaaaaatisbgatt gcgtt gact aggpaa cacaaagagt tiggat gagaa ataccaaatt
ttgaattcct cacattcttc gttgaaagaa aacttttcca ttttggaaac tgaattgaag
aacgt cagag, at{.ccttgga tgaaatgacg caactgagag atgtactgga aact aaggac
aaagai’é’gtﬁggaé\ﬁ”t E%L?t atty ég; iasa'aeé’aéﬁbgsg ﬁcﬁga@éﬂagg% Gzﬂaagact ct

at caaaactt fagaaaaagg acttgaaact attttgtctc aaaagaaaaa ggcagaagat

ggt at aaaca aaat gggtaa agatttattc gctctgagta gagagatgca agcagttgag
gagaatLﬁ’étggﬁa g?‘é@é“g‘a%’ggi%sa&dug@tsah%g&é éﬁg g‘éaél:’a &lB8agaaagag
act aaat cactaaaagaaga tatt(cgygca aaaattactg t aaaagc tatcaat gaa

aat ct ggaag aaat gaaaat tcaatgtaat aatttatcaa aagaaaagga acatatttcg
aaggaa;erttg}utt@hgtmaaualh*ce ct &l uckgagtircahy skcadtyst at Lagcgaaact a
acagaaaaat’®gaaat cctt agcaddthac tataaggata ¥2d€aaact ga aaat gagt ct
ct aat aaaag ct gt agaaga gt caaaaaac gaaagcagca tacaattgtc taatttgcaa

aat aagahthrat et 8l giinafip0ganaqa, demaal | Lbé @aatagagad a@ggcagtata
gaaaaaaat@2bcgaacaact aaaaaaracc atctctgact i3gaacaaac gaaggaggaa

Lys 6In Lys Glu Glu Leu val GIn Asn Leu Glu Glu Lys val Arg
1235 1240 1245 |

Glu Ser sSer Ser Ile Ile Glu Ala Gln Asn Thr Lys Leu Asn Glu
1250 1255 1260

Ser Asn val GIn Leu Glu Asn Lys Thr Ser Cys Leu Lys Glu Thr
1265 1270 1275

Gin Asp GIn Leu Leu GTu Ser GIn Lys Lys Glu Lys Gln Leu G1n
1280 1285 1290

Glu Glu Ala Ala Lys Leu Ser Gly Glu Leu GIn GIn val Gln Glu
1295 1300 1305

Ala Asn Gly Asp Ile Lys Asp Ser Leu val Lys val Glu Glu Leu
1310 1315 1320

val Lys val Leu Glu Glu Lys Leu Gln Ala Ala Thr Ser GIn Leu
1325 1330 1335

Asp Ala GIn GIn ala Thr Asn Lys Glu teu GIn Glu Leu Leu val
1340 1345 1350

Lys Ser GIn Giu Asn Glu Gly Asn Leu GIn Gly Glu Ser Leu Ala

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120



attatctcaa aatccgattc ttcaaaagat gaata 3155 WD 20051026359 PCTI EP20041010307
79193 <210> 50 <211> 1790 <212> PRT <213> saccharoroyces cerevisiae <400>
50 Met Asp lle lle dn Ay Lewlle Gn @n Pro Lys Ile dn Ser Val 1 5 10
15 Asp (ﬁ’&’%ﬁ’“zﬂ’% Pro Thr Lew Cys Asp. Arg Val G u Asn P&S/EFRAP/Q18H700 25 30
Ile Ser Asp Arg Arg Ser Ala val Leu Y3 Leu Lys Ala Phe Ser Arg 35 40 45
A@n Tyr Arg Qu ser Val Ile Ala ser Gy Leu Lys Pro Leu Leu Asn 50 55 60
Thr Lew L¥355Arg Asp Tyr Metl388p G u Asp Ser V285 Lys Ala Ile Lew 65 70 75 80
Gu Thr Ile Lewlle Leu Phe Ile Arg Ay Asp Ay H s Asp Asp Leu 85 90 95

Thr A, T I r e uGgn Vel YS Tyr 100 105
110 Pr‘%f%YQODFg“ tgg A Gﬁe%}%s A ‘?11%%9&'7? ﬁqgo &ﬁf"&\q/gm p Gn Phe 115 120
125 Ser Leu Trp Ile Ala Asp Ala Leu Thr G n Ser Qu Asp Leu Ile H's 130 135
140 Leu u Val GIuPhe]Tr G&ljIIeﬁpAsnPheﬂiillelArgLeuTyr 145
150 1&5’51%5 i LeY &YE R ’Légs(# UG RI'A NP i%t A &% "Arg Pro Lew Lys Ala
165 170 1 Arg Ser Ala LéwW Tle ser Leu Pro r Ser Ile Ser Thr Met Val Ser

180 185 190 Lew Lew Asp Asp Met His Qu Prolle Arg Asp Qu Ala Ile Lew Leu

195 2@y Leu Asp Glu Ser Asn Thr val Leu Glu Ser GIn Lys Lys
1400 1405 1410

ser His Asn Glu Ile GIn Asp Lys Leu Glu GIn Ala Gln GIn LyS
1415 1420 1425

Glu Arg Thr Leu GIn Glu Glu Thr Ser Lys Leu Ala Glu Gln Leu
1430 1435 1440

ser GIn Leu Lys GIn Ala Asn Glu Glu teu GIn Lys Ser Leu Gln
1445 1450 1455

Gin Lys GIn Leu Leu Leu GIu Lys Gly Asn Glu Phe Asp Thr Gln
1460 1465 1470

Leu Ala Glu Tyr GIn Lys val Ile Asp Giu Met Asp Asp Ala Ala
1475 1480 1485

ser val Lys Ser Ala Leu Leu Glu GIn Leu GIn Asn Arg val Ala
1490 1495 1500

Glu Leu Glu Thr Ala Leu Arg GIn Ala Asn Asp Ala Gln Lys Thr
1505 1510 1515

Ala Tyr Leu Glu Thr Lys G1u Leu Arg Arg GIn Leu Glu Ser Leu _
1520 1525 1530 {

Glu Leu Glu Lys Ser Arg Glu Vval Leu Ser Leu Lys Ala Gln Met
1535 1540 1545

Asn Gly Ala Ser Ser Arg Ser Gly Lys Gly Asp Glu val Glu Ser
1550 1555 1560

Leu Asp Ile Glu Thr Ser Leu Ala Lys ITe Asn Phe Leu Asn Ser
1565 1570 © 1575

Ile I1e Ala Asp Met GIn Gln Lys Asn Asp Ala Leu Lys Ala Lys
1580 1585 1590

val Gln Thr Leu Glu Thr Leu Pro Met Asp Phe Thr Lys Pro His
1595 1600 : 1605

Ala Phe Asp Ala Leu Thr Lys Arg Lys Pro Ala Pro Arg Leu Phe
1610 iels ' 1620



Lew Met Ala Val Val Asn Asp ser Pro H's Val dn Lys Lew val Ala 210 215 220
WD 20051026359 PCTI EP2004/ 010307 80193 Phe G u Asn Ile Phe Gu Arg Lau Phe

Ser Ilelle Qu Qu Au Gy 225 230 235 240 Gy Lau Arg Ay Ser Leu Val
Val Asn Asp20ys02k3s8 Ser Leu |l e Asn 245 250 255 Asn || echrep200am10897 Asn Thr
Ser Mh A n Thr Leu Phe Leu Au Thr 2688 265 270 Ay Asn Leu Pro Lys Leu Al a
H's Leu Leu ser Qu Pro Ile Ser @ n 275 280 285 Asp A u Val Phe Phe Trp Asn
Asp G n Arg Ile Val Asn IIe Asn Thr 290 295 300 Ala Leu Asp Ile Val Ser
Leu Thr Val u Pro Thr Val Thr 305 310_315 320 Thr LYS H's G@n
Asn E%EIS E ’:ﬁ(s':‘pA§%rG1§ E\ﬁaf‘sq_&u“ NBE AzR T % GP5A36YS835 Leu Arg Leu Ala
Phe Phe I'S" Asn |Ile Pro Lys ys Val Arg Pro“va 340 345 350 Ala Lau Lau Thr
Ala Ala Asn Met Val Arg Ser Asn Qu Hs Ala A n 355 360 365 Leu G u Phe
Ser Lfrp Mle Adp Glal SEr @1WyArSpPhé1M§DFTw Sgr Theu PPRoSE76e875 380 Val Asn ser
Thr Ala A8 Ay Ay Pro I1¥%ys Lau Il1e ProX¥a® val 385 390 395 400 ser
Ile Leu Ile Asn Trp Met Leu Tyr Ala Asn Ser Val His Thr Phe 405 410 415 Asp
Thr AsTh Yar Ak gensaseiciArgsledtl adgLys dd@apfyr sARheptdehrfsp 420 425 430 Asn
Phe Asp Lé¥w A n Arg Asp Ph&leu Leu LyS Anivdd G n Leu Cys 435 440 445
ASn Asn 5er Thr Asn Asn Val Ay Asp Asn Ala Lys GQu Asn Gy Gy 450 455 460

Lys Tyr Cys Asp Ser Cys Glu val Phe Gly His Asp Thr ser Glu

1670 1675 1680
Cys Ala Asp Asp Glu Thr Tyr
1685 1690

<210> 49

<211> 3155

<212> DNA

<213> saccharomyces cerevisiae

<400> 49 : _

atggacatca ttcaaggact gatacagcaa ccaaaaattc aatctgtgga tgaaaccatt 60

¢cgacgttgt gcgatcgagt tgagaactcc actttgatta gocgataggag atccgetgtg 120

ctgggattaa aggcatttag ccggcagtat agagaatcag tgattgeatc cgggctaaaa 180

ccgttgetea atactttgaa acgtgattat atggatgaag attcggtaaa ggctatatta 240

gaaacaattt tgattcttit catcagaggc gatggcecatg acgacttaac tagaggttgg 300

atttctcaac aatcgcggtt geagaatgge aagtatccct caccattggt gatgaagcaa 360

gaaaaggaac aagtagatca gttctcgtta tggattgctg atgetttgac gcagtctgaa 420

gatttaattc acctactigt tgaattitgg gaaatcgata atttccatat tagattgtac 480

acaattcaat tactagaggc agtgatggcc acgaggoegt tgaaggcgad aagtactttg 540

atttcacttc caacgagcat atccacaatyg gtctcactcc tagatgacat gcatgagccoc 600

atcagggatg aagctatttt attattaatg gcagtagtga acgattcacc tcacgttcaa 660

aaéttggttg cttttgaaaa catttttgaa aggctctttt ccatcatcga agaagaaggt 720

gggttaagag gctctctegt cgtcaatgat tgtttatcgt tgatcaataa catcctgaag 780

tataacactt ctaatcaaac tttattcctt gagacaggaa acttgccaaa actggeacac 840

cttttgagtg aaccaatatc tcaagatgaa gttttitttt ggaatgatca aaggatagtt 300

aatatcaata cagcittaga tatcgtcage ctaacagtag agccaggaaa tactgtcacc 960

actaagcatc aaaatgegtt gcttgactca agcgtattaa tggttgtgtt gcgacttgea 1020

ttctttcata atatcccaaa aaaagttaga ccggtigete tittgactge cgcaaacatg 1080



S5er
480
495
Lau
Met
I'le
Lau
Thr
Tyr T
Lys
Asp
Al a
Gu
Ser
Met
Lea

Asn Lys Ser Asp Lys Gu 5er Asp 5er Asp LYS Asp Thr Asp Gy 465 470 475
LYS Asp Ay Thr Au Tyr Qu Ay Ser Phe LyS Ala Asn Leu Phe G u 485 490
WO 208,3)/ %ﬁgﬁ PCT/ EP20041010307 81193 Val Lau Lau és s 0:?0 Ala Gu
ASn L ¥ Phe Lys Lau 500 g/gg 510 Phe Phe TH¢T ‘Né“d %e Phe

Phe he Phe A n G n Asp H s Lys 5787520 525 Tyr ser Qu Gu Leu Arg Gu
Thr Arg Asn val Thr Thr Ay ASn 530 535 540 Asp Led G L Asp GLU GLU Pro
Lystiagaadid ergrarhAtog Iaéﬂg@frw@ Uttt8gERag8 0t WA R0 atasgtegar Thil4bhr Ser Lau

N SRR SAER e e RS MR Bl T 0 L

Phe"Tau Ser Asp
Seage\éalcttdaetb.afe&tﬁgxt lgaudaadgc{-Serath@gttB%aﬁ@ﬂt@%taéegacﬁ\)tr Qreolle An
G u Asp Val Thr Ile Lys Cys Lau Val Thr 61D 615 620 Met Lau Leu Ay Val
Ty8CahgEtPiRe 08 TERIA |HPST LI TSATIPR PR t98PS E30Ra 92t 640 H29 Arg Lys
Tygse Y. 65 n Tyr Al a
Arg fﬁqga% %ﬁ é%ue Lyétzﬁ%? ish%agg%a%rat:gheg@rg @%%892%3 6?3038@35 Val Asp
AsgaﬂaIuggﬁtzgpgﬂe:rtahtzea beoatghma®razaahtgakeucadspaddon tHLgabRBY 68B440Thr Gy

Pro S Val Tyr Phe ser Thr Tyr Phe |le n Lau Phe 690 695 700 Asn QL
Vi1 | eSAERERG FTaEeRF LEor ARSI o FoaBr S A B PPG AFO I 1015605 720
tatgacgcag aattgaatct gaaccctttt aaattatict tcacaactga tatttttatg 1560
tTrtttittcc aacaggatca caaatatagc gaagaactac gigaaataac aagaaatgtt 1620
accaccggta acgatctcga agacgaagaa c¢ccttaaagg caattcazaac aataagtgaa 1680
ttgctaacta cttcccttac tgetgetgac ataagaattc ctatttecta cttaacgttc 1740
Ctaatatatt ggctctttgg cgactttaag gecacgadcg attttcttte ggataaatcc 1800
gtgattaaat ccttgcttte cttctcttac caaattcaag atgaagacgt tactatcaaa 1860
tgccttgtaa caatgttact aggtgtggea tacgagtttt cctcgaaaga atctccattc 1920
ccaagaaagg aatacttcga attcatcact aaaactttgg gaaaagacaa ttatgcttct 1980
¢gaatcaaac zatttaazaa agattcatat ttctcaaaag ttgatatgaa tgaagacagt 2040
atactaactc cggagcttga tgaaactggt ttaccaaaag tttatttcag cacttactte 2100
atacagttat ttaatgaaaa catatacagg atcagaactg cattgtctca cgaccctgac 2160
gdagagccaa tcaataaaat atctttcgaa gaagtcgaaa aattacagag gcaatgtaca 2220
aaattgaagg gtgagataac ttctttgcaa acagaaacgg aaagcaccca tgagaacctc 2280
accgaaaaat tgattgcgtt gactaatgaa cacaaagagt tggatgagaa ataccaaatt 2340
ttgaattcct cacattcttc gttgaaagaa aacttttcca ttitggaaac tgaattgaag 2400
aacgtcagag attccttgga tgaaatgacg caactgagag atgtactgga aactaaggac 2460
aaagaaaatc aaactgcttt actggagtac aaaagcacaa tccacaaaca agaagactet 2520
atcaaaactt tagaaaaagg acttgaaact attttgtctc aaaagaaaza ggcagéagat 2580
ggtataaaca aaatgggtaa agatttattc gctctgagta gagagatgca agcagttgag 2640
gagaattgta zaaatttaca gaaggaaaaa gataaaagca atgtcaacca tcagaaagag 2700
actaaatcac taaaagaaga tattgcggea aaaattactg éaataaaagc tatcaatgaa 2760
aatctggaag aaatgaaaat tcaatgtaat aatttatcaa aagaaaagga acatatttcg 2820
aaggaacttyg ttgagtacaa atcccgcttt cagagtcatg acaatctagt agcgaaacta 2880
acagaaaaat tgazatcctt agcaaataac tataaggata tgcaagctga aaatgagtct 2940
ctaataaaag ctgtagaaga gtcaaaaaac gaaagcagca tacaattgtc taatttgcaa 3000
aataaaattg attctatgtc acaggaaaaa gaaaattttc aaatagaaag aggcagtata 3060
gaaaaaaata tcgaacaact aaaaaaaacc atctctgact tagaacaaaC gaaggaggaa 3120
attatctcaa aatccgattc ttcaaaagat gaata 3155



Gu du Prolle Asn Lys Ile Ser Phe Qu Gu Val Gu Lys Lau A n 725 730 735
Arg Gn Cys Thr Lys Lau Lys Ay Qu Ile Thr Ser Leu Gn Thr Au 740 745 750
Thr G u 5er Thr Hs Qu Asn Leu Thr Gu Lys Lea Ile Ala Lau Thr 755 760 765
Asn G L kig2d0m263s80 Lau Asp G L Lys Tyr Gn Ile Lea AsnpSpirHoioii6y7

2005/ 026359 PCT/ EP2004/ 010307 82/9379/980 775 780 H's Ser Ser Leu Lys G|
Asn Phe ser Ile Leu Qu Thr Qu Leu Lys 785 790 795 800 Asn Val Arg Asp
Ser Leu Asp Gu Met Thr G n Leo Arg ASP Val Leo 805 810 815 d U Thr LyS Asp
LYS Gu Asn A n Thr Ala Leo LeU GQu Tyr Lys Ser 820 825 830 Thr Ile His Lys
G n Gkel®sps5®er Ile Lys Thr Leu Gu Lys Ay Leu 835 840 845 du Thr lIle
Lea Seé A n ﬁgs Lys Lys Ala Qu Asp Gy Ile Asn Lys 850 855 860 Mt Ay Lys
Asp LEGTPhelNY Leu ser Arg Gu Met Gn Ala vai Gu 865 870 875 880 G u
Asn Cysibyspgsn Leu A n LyS Qu Lys Asp LYS Ser Asn Val Asn 885 890 895 His
An Lys Gu Thr Lys Ser Leu Lys Qu Asp Ile Ala Ala Lys Ile 900 905 910 Thr
A u | kélIysspgcharpeycASncaHey Mg Leu Gu Gu Met Lys Ile G n 915 920 925

Cys Asn Asn Leo Ser Lys Gu Lys u His Ile Ser Lys Qu Leo Val 930 935 940
G u Tyr Lys Ser Arg Phe Gn Ser His Asp ASn Leu Val Ala Lys Leu 945 950 955
960 Thoo-d BOLYS Leu Lys Ser Leu Ala Asn Asn Tyr Lys ASP Met G n Ala 965 970

975
Tet Asp ITe Ile g1n Gly Leu ITe Gln gén Pro Lys Ile Gln Ser val

15

Asp Glu Thr §1e Pro Thr Leu Cys Agp Arg val Glu Asn ger Thr Leu
0 2 0

Ile ser Agp Arg Arg Ser Ala Xg1 Leu Gly Leu tys Ala Phe Ser Arg
3 45

GIn Tyr Arg Giu Ser val Ile Ala Ser Gly Leu Lys Pro Leu Leu Asn
50 55 60

Thr Leu Lys Arg Asp Tyr Met Asp GTu Asp Ser val Lys Ala Ile Leu
65 70 75 80

Glu Thr Ile Leu g;e Leu Phe Ile Arg g%y Asp Gly His Asp Asp Leu
95

Thr Arg Gly Trp Ile Ser Gln Gin Ser Arg Leu Gin Asn Gly Lys Tyr
100 105 110

Pro Ser Pro Leu val Met Lys GIn GTu Lys Glu GIn val Asp GIn Phe
115 120 125

Ser Leu Trp Ile Ala Asp Ala Leu Thr Gln Ser Glu Asp Leu Ile His
130 135 140

teu Leu val Glu Phe Trp Giu Ile Asp Asn Phe His Tle Arg Leu Tyr
145 150 155 160

Thr ITle GIn Leu Leu Glu Ala val Met Ala Thr Arg Pro Leu Lys Ala
165 170 i75

Arg Ser Ala Leu Ile Ser Leu Pro Thr Ser Ile Ser Thr Met val Ser
180 185 190

Leu Leu Asp Asp Met His Glu Pro Ile Arg Asp Glu Ala Ile Leu Ley
195 200 205

Leu Met Ala val val Asn Asp Ser Pro His val GIn Lys Leu val Ala
210 - 215 220



Gu Asn Qu Ser Leu lle Lys Ala Val GQu Qu Ser Lys Asn A u Ser 980 985 990
Ser Ile Gn Leo Ser Asn Leo A n Asn Lys Ile Asp Ser net Ser Gn 995 1000
1005 du Lys Qu Asn Phe An Ile GIl Arg Ay ser Ile d ’Flﬁé & 010 1015
1020 |1 V@052 eu Lys Lys Thr ||Pg Ser Asp Leu du GPRTARFOOKIL®0T 025 1030
1035 Au Qu lle Ile ser Lys Ser AS dr ser Lys Asp Gu Tyr du 1040 1045
1050 MD 20051026359 PCTI EP2004/ 010307 83/93 Ser A n Ile Ser Leu Leu Lys Qu
Lys L Thr Al a Th Th 105 1060 1065 A A§ %s u Asn Val Asn Lys
lle S G?ﬂ"'lf‘éﬁ r PRS/ gkﬁ'"glb% 67%"1?%%113« ”GG”(EH@GU Ala du Leu
Al a Ala Tyr Lys Asn Leu 1085 1090 5 Asn Qu Leu u Thr Lys Leu GQu
Thr Ser Qu LyS Ala Leu Lys 1100 1105 1110 du Val Lys Qu Asn Qu GQu H's
Leu Ly®yG-ex @rg glyssert éed vallvab Asn 26p1095 Leueter@.eu IBle Aru Ala Thr Ju Thr
Lys Gn An Lev Asn?%er Leu 1130 11499 1140 Arg Ala ASA Leu G u ser Leu GQu
Lys Qu Hs Qu Asp Leu Ala 1145 1150 1155 Ala G n Lets LYS Lys Tyr Qu

A u Gaznl T8 Aed ASNTHY 356 thrAsgr B36GT1H1EEr LEMOPheGlou Tt A8 G u Gu Il e ser
Gn Leu Asn ASPA80u Ile Thr Ser 28375 1180 1185 TRFf0G@ n A n A u Asn G u ser
Ile Lys Lys Lys Mh Asp Gu Leu 1190 1195 1200 Gu Ay du Val Lys Ala Mt

Lys S&fyTRin 986 FoUsyd lﬂe@ﬁnasﬁ{s 1803 el2d& El%ro 11e ser 6In

275 285

Asp Glu val phe Phe Trp Asn Asp GIn Arg Ile val Asn Ile Asn Thr
250 295 300

Ala Leu Asp Ile val Ser Leuw Thr val Giu Pro Gly Asn Thr val Thr (
305 310 315 320

Thr Lys His GIn Asn Ala Leu Leu Asp Ser Ser val Lew Met val val
325 330 335

Leu Arg Leu Ala Phe Phe His Asn Ile Pro Lys Lys val Arg Pro val
340 345 350

Ala Leu lLeu Thr Ala Ala Asn Met val Arg ser Asn Glu His Ala &ln
355 360 365

Leu Glu Phe Ser Lys Ile Asp val Pro Tyr pPhe Asp Pro Ser Leu Pro
370 375 380

val Asn ser Thr Ala Asn Gly Gly Pro Ile Lys Leu Ile Pro val val
385 390 395 400

Ser Ile Leu ITe Asn Trp Met Leu Tyr Ala Asn Ser val His Thr Phe
405 410 415

Asp Thr Arg val Ala Cys Ser Arg lLeu Leu Lys Ala Tyr Phe Met Asp
420 425 430

Asn Phe Asp Leu GIn Arg Asp Phe Leu Leu Lys Gln val GIn Leu Cys
435 440 445

Asn Asn Ser Thr Asn Asn val Gly Asp Asn Ala Lys Glu Asn Gly Gly
450 455 460

Ser Asn Lys Ser Asp Lys Glu Ser Asp Ser Asp Lys Asp Thr Asp Gly
465 470 475 480

Lys Asp Gly Thr Glu Tyr Glu Gly Ser Phe Lys Ala Asn Leu Phe Glu
485 490 495



Asn Leu Lys Lys Ser Qu lle Asp Ala Leu Asn Leu An Ile Lys 1220 1225 1230
GQu Leu Lys Lys Lys Asn Qu Thr Asn Gu Ala Ser Leu Leu Au 1235 1240 1245
5er Ile Lys ser Val Gu ser u Thr val Lys Ile Lys Qu Leu 1250 1255 1260

A n ASP Glgiooyesden Phe Lys Qu Lys Gu Val Ser du Lew@/ppr204£68630270 1275
ASP Lys Leu Lys Ala Ser Gu Asp Lys sA9a Ser Lys Tyr Leu Gu 1280 1285 1290
Leu Gn Lys Qu Ser Qu Lys Ile Lys Gu GQu Leu Asp Ala Lys 1295 1300 1305

VO 20051026389 BETHAPAA04 Q1830 Loy SALIZThEn o Ad! beUdys e dn Leu d U
Lys tle Thr AStdoeU Ser 1310 1305 1320 Lys Alasigys Qu Lys Ser Qu Ser Qu
Leu Ser Arg Leu Lys Lys. 1325 1330 1335 Thr Ser Ser Gu GQu Arg Lys Asn Al a

an At BETEE U Aol hishen 388 A bhd B YR AT doatn oy Ser Sor

Thr Ile Thr Gn GQu Tyr 1370 1375 1380 Ser GQu Lys Ile Asn Thr Leu G u Asp
Gu Leu Ile Arg Leu Gn 1385 1390 1395 Asn.Gu Asn Ju Leu Lys Ala Lys Gu
Ile AR %%’E GTHHICTA BeUsare %%0619121—65 Arg S0 gaél Theu™y GlYyAStval Ser Leu Ser Asn
Asp G u Leu Gu Gu 14715 1420 1425 L é G@n Asn Thr Ile Lys Ser Leu G n
Asp Gu Ile Leu ser Tyr 1430 1435 1440 Lys Asp Lys Ile Thr Arg Asn Asp GQu

Lys Lep LewucBerashl elGGly Prddbeul 458 A04551e Gln Thr Ile ser Glu
545 550 555 560

Leu Ley Thr Thr Ser teu Thr Ala Ala asp Ile Arg Ile Pro Ile Ser
565 570 575

Tyr Leu Thr Phe Leu ITe Tyr Trp Leu Phe Gly Asp Phe Lys Ala Thr
580 585 590

Asn Asp Phe Leu Ser Asp Lys Ser val Ile Lys Ser Leu Leu Ser Phe
595 600 605

Ser Tyr Gin Ile G1n Asp Glu Asp val Thr ITe Lys Cys Leu val Thr
610 615 620

Met Leu Leu GIy val Ala Tyr Glu Phe Ser Ser Lys Glu Ser Pro Phe
625 630 635 640

Pro Arg Lys Glu Tyr Phe Glu Phe XTe Thr Lys Thr Leu Gly Lys Asp
645 650 655

Asn Tyr Ala Ser Arg Ile Lys Gin Phe Lys Lys Asp Ser Tyr Phe Ser
660 665 670

Lys val Asp Met Asn Glu Asp Ser Xle Lteu Thr Pro Glu teu Asp Glu
675 680 685

Thr 61y Leu Pro Lys val Tyr phe Ser Thr Tyr Phe Ile Gin Leu Phe
690 695 700

Asn Glu Asn ITe Tyr Arg Ile Arg Thr Ala Leu Ser His Asp Pro Asp
705 710 715 720

Glu Glu Pro Ile Asn Lys Ile Ser phe Glu Glu val Glu Lys Leu GIn
725 730 735

Arg GIn Cys Thr Lys Leu Lys Gly Glu Ile Thr Ser Leu Gin Thr Glu
740 745 750

Thr Glu ser Thr His Glu Asn Leu Thr Glu Lys teu Ile Ala Leu Thr
755 760 765

Asn Glu His Lys Glu Leu Asp Glu Lys Tyr GIn Ile teu Asn Ser Ser



Arg
Al a
Leu
Lys
Thr
Lys
Leu

Asp Asn Lys Arg Asp Leu Qu Ser Leu Lys Gu G n Leu Arg 1460 1465 1470 {
Ala @n Qu ser Lys Ala LyS Val Qu Gu Gy LOU Lys Lys 1475 1480 1485

Gu Qu Ju Ser Ser Lys Gu LyS Ala Gu Leu Gu Lys ser 1490 1495 1500
G u nEPMRAI8 Lys LeU G u Ser Thr. Ile A u ser Asn REWEPH&HH03810 1515
Gu Leu Lys Ser ser Met Gu Thr BF& Arg Lys ser Asp G u 1520 1525 1530

Leu Au G@n ser Lys Lys ser Ala QQu Qu Asp Ile Lys Asn 1535 1540 1545
An & Au Lys Ser AsffiLeu Ile Ser Arg8Ple Asn Au Ser 1550 1555 1560

WD 2005/ 026359 PCT/ EP20041010307 85193 Qu Lys Asp Ile QU QU Leu Lys Ser

Lys
LYS
du
Gu
Lys
Asp
Al a
Lys
du

Ley ke 1@ N %70 128500 6311 YA uSHr Gy Ser @ u Leu Gu Thr Val
o s5dh ef Gt ﬁingﬁsso 085 15 oé?égéi W ST B Ay e Asn Ala

G U Asn Thr Val Leu 1595 1600 1605 Lys ser Lys Leu Qu Asp Ile Au Arg
Leu Lys, Asp Lys Gn 1610 1615 1620 ~Ala Qu lle Lys Ser Asn An GQu Qu
GhanCG) A AR it 1858 THEIRTORE M gt 985 gﬂ ¥ GuGn Gu Leu
Ser Thr An Gn Lys 1640 1645 1650 Ala An Lys Sef Qu u Gu Arg Arg
Gu Val Arg Lys Phe 1655 1660 1665 G n val GQu Lys Ser Gn Leu Asp G u
Alcdunhr Les AspUE G14630 dB7Tht a8 LETlhrLeEy@UTgyr‘ Aya ¥8p Leu Val Asn Lys
Gn Al a Trpq_zx‘?s Arg 825 30

Thr Ile His Lys GIn Glu Asp Ser Ile tys Thr Leu Glu Lys Gly Leu
835 840 845

Glu Thr Ile Leu Ser GIn Lys Lys Lys Ala Glu Asp Gly Ile Asn Lys
850 855 860

Met Gly Lys Asp Leu Phe Ala Leu Ser Arg Glu Met Gln Ala val Glu
865 870 875 880

Glu Asn Cys Lys Asn Leu GIn Lys Glu Lys Asp Lys Ser Asn val Asn
885 890 895

His GIn Lys Glu Thr Lys Ser Leu Lys Glu Asp Ile Ala Ala Lys Ile
800 905 810

Thr Glu Ile Lys Ala Ile Asn Glu Asn Leu Glu Glu Met Lys Ile Gln
915 920 925

Cys Asn Asn Leu Ser Lys Glu Lys Glu His ITe Ser Lys Glu Leu val
930 935 940

GIu Tyr Lys Ser Arg Phe Gln Ser His Asp Asn Leu val Ala Lys Leu
945 950 955 960 {

Thr Glu Lys Leu Lys Ser Leu Ala Asn Asn Tyr Lys Asp Met Glin Ala
965 970 975

Glu Asn Glu Ser Leu Ile Lys Ala val Glu Glu Ser Lys Asn Glu Ser
980 985 390

Ser Ile Gln Leu Ser Asn Leu GIn Asn Lys Ile Asp Ser Met Ser GIn
995 1000 1005

Glu Lys Glu Asn Phe GIn ITe Glu Arg Gly Ser Ile Glu Lys Asn
1010 1015 1020

ITe Glu GIn Leu Lys Lys Thr Ile Ser Asp Leu Glu GIn Thr Lys
1025 1030 1035

Glu Glu Ile Ile Ser Lys Ser Asp Ser Ser Lys Asp Glu Tyr Glu
1040 1045 1050



1685

1690 1695. Asp G u Asp Thr Val Lys Lys Thr Thr Asp Ser An Arg Gn Qu

1700 1705 1710 1Ile Qu Lys Leu Ala Lys Qu Leu Asp Asn Leu Lys Ala G u Asn
1715 1720 1725 Ser Lys Leu Lys Gu Ala Asn Qu Asp Arg ser Au Ile Asp Asp
1730 1735ybhbbkidagisoMet Leu Leu Val Thr Asp Leu Asp G u bysAStudhderys Tyr

1745 1750 1755 Arg Ser Lys Leu Lys #&sgm Leu Ay Val GQu Ile ser ser Asp Gu
1760 1765 1770 G U Asp Asp Qu GQu Asp Asp Gu QU Asp Qu Au u @y Gn
1775 1780 1785 Val Ala 1790 <210> 51 <211> 666 <212> DNA WD 2005/ 026359

PCTI EP2004/ 010307 86193

<213> caenorhabditis el egans <400> 51 atgagcct gt

t cggcaeaal nt tHeggagyeu agyange aadu azgctacglie thactAdeatwa 160 gaatctattc

aaaaact t d§5@ggaaacagag gagal@ft t g agaagaaaca ¥ghattcttg 120 gagaaaaaag
ttat cgacga aaagcaaaat gccgtgaagt atggaacgaa aaacaagcga 180 atggctctcc
agt gt k1 033nt agR2@0AYSH ARgt A6GPa09s aqcagd !t a9e (coatalt gAC TR40  ggagttttgt

ctact at cqggrat at cagaga gaagtg@at cg aaaatgcttc @gggaat gct 300
atgttatggg aact gctagc aaggcgttga aagcggctca taacaacatg 360
aagttcat ttt.gat ggaa gaca C caacaaga agt ggcaaac 420
aagct At4 t%%g?a%gc %8&@“ guét %gggi’g” ?g@cg&[ frg'é :Ll%’g tgaichEt “¥8o
agttggaggc tcttgaacag gaagaacttg acaaagaatt gCttgatgcg 540

cagt cacgct tccggatact ccaaatatt cacttccagc agttccggct 600
gagcgéﬁ&%%ggd@ﬂg@baébrgaﬁciggﬁégud@ét%yaé gggggggéauacLaso

Glu
1125

Glu Glu
1120

Glu val
1115

Lys Glu Asn His Leu Lys Glu Lys Ile Gln

Ala Thr Glu GIn GlIn

1135

Glu
1130

Leu
1140

Leu Lys Glu Thr Lvys Asnt Ser Leu

Glu Leu Ala

1155

Glu Leu Glu Glu His

1150

Arg Ala Leu

1145

Asn ser Lys ASD

Ile Ala Asn
1170

Gln Giu Gln

1160

Ala Tyr Glu

1165

Ley Lys Lys Lys Glu Arg

Ile sar Gin Tie Thr ser

1180

Gln Tyr Asn Glu Glu

1175

Leu Asn Asp Giu
1185

Thr GIn Gla Glu Asn Glu Tle

1190

Asn Leu

1200

Sar
1195

Lys Lys Lys Asp Glu

ser Glu Glu Gln

1215

Glu Gly Glu val Ala Met Ser Thr

1210

Lys Lys ser

Ile Gln Ile

1225

Glu Leuy

1230

Leu ser Asp Ala Leu Asn

1220

Asn Lys LysS Lys

Giu Ala Sser Glu

1245

Giu Thr Asn

1240

Glu Leu Lys Lys Lys Asn Leu Leu
1235

e Glu

1260

ITe ser val Glu Glu Thr val

1250

ser Leu

1255

ser Lys Lys Lys

Ser Glu Leu

1275

Gln Asp Glu Phe Glu Glu val

1265

Cys Asn LYyS

1270

Lys Giu

Ser Glu leu Glu

1285

Leu Lys Ala Ash 5er Lys

1290

ASp Lys Tyr

1280

ASp Lys

Leu
1365

Leu GIn Lys Glu Ser Glu Ile Glu Glu Asp Ala

1295

Lys
1300

LysS Lys

gaagttctca
gat at cgacc
gaaat cgctg
ttgat gcgcg
agagct ccac
t ccagaccga
gcgtga 666



i
L -

<210> 52 <211> 221 <212> PRT <213> caenorhabditis el egans <400> 52 Met ser
Leu ?he Ay Lys Ile Phe Ay Ay Arg Lys An GQu Ala Pro 1 5 10 15 Ser Thr
Pro Gn GQu Ser Ile An Lys Leu Arg Qu Thr Qu Gu Mt 20 25 30 Leu Gu
Lys Lys Gwvoxa0203% Leu GQu Lys Lys Val Ile Asp A u Lys PCIERZ0HIB0Xn Asn
Ala Val Lys Tyr Ay Thr Lys Asn Lys A#% Met Ala Leu Gn 50 55 60 Cys Leu
Asn Arg Lys Arg Asn Phe Qu Lys An Leu Ala Hs Ile Asp 65 70 75 80 Qdvy
Val Leu Ser Thr Ile Ay Tyr Gn Arg Gu Ala Leu Gu Asn Ala 85 90 95 Ser
Thr AshrAtte GGl Yai UysurRsaivalLlenedTuGlys THe Aira aer Ueyssed a 100 105 110 WO
2005/ 0263B83.0PCTI EP2004101038% 87193 Leu LySt30a Ala His Asn Asn Met Asp Ile
Asp G n Val Hs Asp LeU 115 120 125 Met Qu Asp lle Ala GQu dn dn GQu
Val A\ gsAsh qw:» hi@ Lﬁ‘sasé-ﬁl 414 3Qed3H 148y sBlasdd € a@en yhsnPro Val Ay Phe Ser
Thr Al'a VH?25As p Asp33d45 150 155 1601335eu Met Arg Gu Leu Au Al a
Leu Gu G n G u G u Leu Asp Lys Gu 165 170 175 Leu Leu Asp Ala Arg Ala Pro
Pro Vi p Thr Pro As 0 0 II Ala Leu Pro Ala Val Pro
ANas i ﬁ,ﬁg A Al %g‘é‘% %5 'ﬂ@ﬂ L'Y$ Asp Leu G u Asp

Leu Gu er Trp Ala Asn Al a

Leu Lys Asn Glu Ile GIn ITle Lys Asn Gln Ala Phe GTu Lys Glu
1355 1360 1365

Arg Lys Leu Leu Asn Glu Gly Ser Ser Thr ITe Thr aln Glu Tyr
1370 1375 1380

Ser Glu Lys Ile Asn Thr Leu Glu Asp Glu teu Ile Arg Leu Gin {
1385 1390 1395 '

Asnt Gy  Asn Glu Leu Lys Ala Lys Glu Ile Asp Asn Thr Arg Ser
1400 1405 1410

Glu Leu Glu Lys val Ser Leu Ser Asn Asp Glu Leu Leu Glu Glu
1415 1420 1425

Lys Gin Asn Thr Ile Lys Ser Leu Gln Asp Glu Ile Leu Ser Tyr
1430 - 1435 1440

Lys Asp Lys Ile Thr Arg Asn Asp Glu Lys Leu Leu Ser ITe Glu
1445 1450 1455

Arg Asp ASn Lys Arg Asp Leu Glu Ser Leu tys Glu GIn Leu Arg
1460 1465 1470

Ala aAla &lin Glu Ser Lys Ala Lys val Glu Glu Gly Leu Lys Lys
1475 1480 1485

teu Glu Glu Glu Ser Ser Lys Glu Lys Ala Glu Leuy 6Glu Lys Ser
1490 1495 1500

Lys Glu Met Met Lys Lys Leu Glu Ser Thr Ile Glu Ser Asn Glu
1505 1510 1515

Thr ¢Tu Leu Lys Ser Ser Met Glu Thr Ile Arg Lys Ser Asp Glu
1520 1525 1530

Lys Leu Glu GIn Ser Lys Lys Ser Ala Glu Glu Asp 1Ile Lys Asn
1535 1540 1545

Leu GIn His Glu Lys Ser Asp Leu Ile Ser Arg Ile Asn Glu Ser
1550 1555 1560



210 215 220 <210> 53 <211> 675 <212> DNA <213> Honp sapi ens <400> 53

at gt cggt gt tcgggaagct gttcggggct ggagggggta aggccggcaa gggcggcccg 60
accccccagg aggccatcca gcggctgcgg gacact gaag agat gttaag caagaaacag 120
gagtt cct gwoapasagma®at Cgagcaggag ctgacggccg Ccaagaagca egauaQe@aaoshyo
aacaagcgcg cggccctcca ggcact gaag cgt asgnaga ggtat gagaa gcagct ggcg 240
cagat cgacg gcacattatc aaccatcgag ttccagcggg aggccctgga gaat gccaac 300
accaacancy, A9gLaGh £aa Jaardkg99sst al 9¢G9GGR RRYCER @3 ggcggeccat 360
gacaacat ggzeacat cgat aa agtt ggvrgag ttaat gcagg agsttgctga ccaacaagaa 420
cttgcagagg agatttcaac agcaatttcg aaacctgtag ggtttggaga agagtttgac 480
gaggatgagc tc C al t agaagaa ct agaac aact aga caagaatttg 540

ct ggaérg gt a@ﬁ%&%g‘g‘“ab%% ’c}ggc rcY%c&éﬁg(%g ﬁ?;%cﬁ?ltgg? A§ccct acca 600

t caaaacccg ccaagaagaa agaagaggag gacgacgaca tgaaggaatt ggagaactgg 660
gctggatcca tgtaa 675 _ <210> 54 <211> 224 WD 2005/ 026359 PCTI EP2004/ 010307
88193 Mazqg; PR Ly 15 mj%e dFhehkr a0y ssn VER- Saf Mgyl Phe Ay Lys Leu
Phe Gy A 5Gly Gy Ay Ly in?a Gy 1. 5 18005 Lys Gy Gy Pro Thr Pro G n
Gu Alalle dn Arg Leu Arg Asp Thr 20 25 30 GQu Ju Met Leu Ser Lys Lys
G n GuysPhe Leys Gew dlysadpy 31kl &10 argd3GT1dQedSLyG BsfGiyslaaw Thr Ala Ala Lys
Lys Hi s @G680Thr Lys Asn Lys$6Msg Ala 50 55 606l a Leu G n Ala Lew Lys Arg
Lys Lys Arg Tyr Au Lys Gn Leu Al a

Ala ¢lu Ile Lys Ser Asn GIn Glu Glu Lys Glu teu Leu Thr Ser
1625 1630 1635

Arg Leu Lys Glu Leu Glu GIn Glu Leu Asp Ser Thr GIn Gln Lys
1640 1645 1650

Ala GIn Lys Ser Glu Glu Glu Arg Arg Ala Glu val Arg Lys Phe
1655 1660 1665

GIn val GTu Lys Ser Gln Leu Asp Glu Lys Ala Met Leu Leu Glu
1670 1675 1680

Thr Lys Tyr Asn Asp Leu val Asn Lys Glu Gln Ala Trp Lys Arg
1685 1690 1695

Asp Glu Asp Thr val Lys Lys Thr Thr Asp Ser Gln Arg Gln Glu
1700 1705 1710

Ile Glu Lys Leu Ala Lys Glu Leu Asp Asn Leu Lys Ala Glu Asn
1715 1720 1725

Ser Lys Led Lys Glu Ala Asn Glu Asp Arg Ser Glu Ile Asp Asp
1730 1735 1740

Leu Met -teu teu val Thr Asp Leu Asp Glu Lys Asn Ala Lys Tyr
1745 1750 1755

Arg Ser Lys Leu Lys Asp Leu Gly val Glu Ile Ser Ser Asp Glu
1760 1765 1770

Glu Asp Asp Glu Glu Asp Asp Glu Giu Asp Glu Glu Glu Gly Gln
1775 1780 1785

val Ala
1790
<210> 51
<211> 666
<2312> DNA



65 70 75 80 Gn Ille Asp Ay Thr Leu Ser Thr Ile Gu Phe Gn Arg u Ala Leu
85 90 95 G u ASn Ala Asn Thr Asn Thr Qu Val Leu Lys Asn Met Ay Tyr Al a
100. 105 110 Ala Lys Ala Met Lys Ala Ala His Asp Asn Met_Asp |l e As[g)Y Lys Val

115 120 1940 2083R268PY, Lew Met A n Asp || gAIa Asp G n G nPEEPRAL0IRP
130 135 140 Ile ser Thr Ala lle Sersﬁ

AQu GU
Pro Val Gy Phe Ay Au Gu Phe ASP

145 150 155 160 G u Asp Qu Lew Met Ala Qu Leu u Gu Leu u Gn Au du
Leu 165_170 175 Qitgd.Lis Asn Lew Leu Qu Ile ser Ay Pro Gu Thr Val Pro Leu
AP SPegRnSer

Pro 186-°t85-a’dy”"

Ile Ala Lew Pro Ser Lys Pro Ala Lys Lys Lys

Gu 195 200 205 du Gu Asp Asp Asp Met Lys Gu Leu Qu Asn Trp Ala Gy
Ser Met 210 215 220 <210> 55 <211> 675 WD 20051026359 PCT/ EP20041010307

89/ 93 <40P2>3PNA <213> Mus nuscul us  <400> 55 at tcgg% t tcgggaagﬁct
&fé ca

gt t cgoBfBI GHHy 68922 AL JCHHURAEC FITRLYEEE P ST §¥ggcc
gcggct LeAg+9acAGI9a09 +89 Hodhd R84y Cg%@ﬂ@g”&‘?:agagla%gaaﬁghéé%&tt%tgagaaﬂzft‘?‘aat

cgaacaggag ctgacggctg ccaagaagCa cggcaccaaa aat aagcgcg ccgccctgca
ggct ct gaRgaegrrn dyabgpRcgytiatgergaat gragtiggt aa dacgraaatda@aygegcacft gt ¢

aaccat cga ttéccag %g% a gtccct agaa agg ccaac 300ttaccaaca(;c aggtgct caa
gaacat ﬁ%&% FHtge ﬁ gﬁ%g@@%@& g 3*3 g%gc?@ﬁcagé:@@ e 554 gg‘“acat "g)at aa
g9t ggap@ad rttpaic9segd cg¢ AlrthOeigdga RagEareaaHAgcEld 85aEabg-agat Jgecgac
agctatctcc aaacctgtgg gctttggaga agagttcgac 480
gaagttctca atgttatggg aactgctage aaggegttga aageggctca taacaacatg 360
gatatcgacc aagttcatga tttgatggaa gacatagctg agcaacaaga agtggcaaac 420
gaaatcgctg aagctatttc aaaccctgtc ggcttcagca ccgcagttga cgatgacgat 480
ttgatgegeg agttggagge tcttgaacag gaagaacttg acaaagaatt gcttgatgeg 540
agagctecac cagtcacgct teocggatact ccaaatatty cacttecage agttccgact 600
tccagaccga gagcgaaaga agctgacaag gatctcgaag acctcgaaag ctgggeaaac 660

gcgtga 666

<210= 52
<211> 221
<212> PRT

<213> Caenorhabditis elegans

<400> 52
Met Ser Leu Phe Giy Lys Ile Phe Gly Gly Arg Lys Gln Glu Ala Pro
1 5 10 15

Ser Thr Pro GIn Glu Ser Ile GIn Lys Leu Arg Glu Thr Glu Glu Met
20 25 30

Leu Glu Lys Lys GIn Giu Phe Leu Glu Lys Lys val Ile Asp Glu Lys
35 40 45

GIn Asn Ala val Lys Tyr Gly Thr Lys Asn Lys Arg Met Ala Leu Gln
50 55 60

Cys Leu Asn Arg Lys Arg Asn Phe Giu Lys GIn Leu Ala His Ile Asp
65 70 75 80

Gly val Leu Ser Thr Ile Gly Tyr GIn Arg Glu Ala Leu Glu Asn Ala
85 - 90 85

ser Thr asn Ala Glu val Leu Asn val Met Gly Thr Ala Ser Lys Ala
100 105 110



gaggat gagc tcatggcaga gttggaggaa cttgaacaag aggagttgga caagaatttg 540

tt ggagat ca gt gggcccga aacagtccct ctaccaaatg tcccctcecgt agcccaacca 600

t ccaaacccg ccaagaagaa ggaagaggaa gatgacgaca tgaaggaatt ggagaactgg 660
gccggat cowmotgbsameFes5 <210> 56 <211> 224 <212> PRT <218eTMrsocamws@or us
<400> 56 Met Ser Val Phe Ay Lys LeusfAre Ay Ala Ay Ay Gy Lys Ala dy 1
510 15 Lys Gy Ay Pro Thr Pro dn GQu Ala lle Gn Arg Leu Arg Asp Thr 20
25 30 du Gu Met Lei Ser Lys Lys G n Gu Phe Leu Qu Lys Lys Ile Au 35
40 - 45 An Gu Leu Thr Ala Ala Lys Lys His Gy Thr Lys Asn Lys Arg Ala 50
55 60 L&y ayaé«%acaTﬁ Al 8 AsepdnyMeEAAGD LE1® Asis GAngVAly HigAspLlys G n Leu Ala 65
70 75 80 G ntPle Asp Ay Thr 44%u ser Thr 11e Y Phe G n Arg Gu Ala Leu 85
90 95 du Asn Ala Asn Thr Asn Thr Gu Val Leu Lys Asn Met Gy Tyr Ala WO
2005/ 02&36% Ref/ BlR2A04/6000307610@103/a10074 Qsn1d 1/ alkysivAl a Met Lys Al a

Ala His ASB0 Asn Met ASP | IB85ASP Lys Val

Leu Leu Qu Ile Ser Ay Pro Gu Thr Val

Pro Leu Pro

Leu Met Arg GTu Leu Glu Ala Leu Glu GIn Glu Giu Leu Asp Lys Glu

165

Leu Leu Asp Ala Arg Ala Pro Pro
180

I7e Ala Leu Pro Ala val Pro A

195

200

170

175

val Thr Leu Pro Asp Thr Pro Asn
190

185

éa Ser Arg Pro Arg

205

ASp Lys AsSp Leu Glu Asp Leu Glu Ser Trp Ala Asn Ala

Ala Lys Glu Ala

1130120 125 Asp Qu Leu Met A n Asp

lle Ala Asp An Adn QU Leu Ala GU Qu 130 135 140 Ile Ser Thr Ala lle
Ser LysiPrd Yab GnYpfi9af¢iyGitd GLF feafSRa) L Seh0 Gl Asp Gu
LoU Maiar e 0TI S Ghaviae &0 nigsuael 50 5P e Te80 175 Asp Lys Asn

210 215 220
<210> 53
<211> 6&75
<212> DNA
<213> Homo sapiens
<400> 53
atgtcggtgt tcgggaaget gttcggggct ggagggggta aggccggcaa gggeggeccg 60
acccccragg aggecatcoca geggetgegg gacacggaag agatgttaag caagaaacag 120
gagttcctgg agaagaaaat cgagcaggag ctgacggdccg ccaagaagca cggcaccaaa 180
aacaagcgcg cggccctcca ggcactgaag cgtaagaaga ggtatgagaa gcagetggcg 240
cagatcgacy gcacattatc aaccatcgag ttccageggg aggocctgga gaatgccaac 300
accaacaccyg aggtgctcaa gaacatggge tatgccgcca aggccatgaa ggeggcccat 360
gacaacatgg acatcgataa agttgatgag ttaatgcagg acattgctga ccagcaagaa 420
cttgcagagg agatttcaac agcaatttcg aaacctgtag ggttiggaga agagttigac 480
gaggatgagc tcatggcdga attagaagaa ctagaacagg aggaactaga caagaatttg 540
ctggaaatca gtggacccga aacagtcect ctaccaaatg ttccctctat ageccctacca 600
tcaaadacccg ccaagaagaa agaagaggag gacgacgaca tgaaggaatt ggagaactgg 660
gctggatcca tgtaa 675
<210> 54

<211> 224



180 185 190 Asn Val Pro Ser vai Ala Leu Pro ser Lys Pro Ala LyS Lys Lys Gu
195 200 205 du G u Asp Asp Asp Met Lys Qu Leu Qu Asn Trp Ala Ay Ser Mt
210 215 220 <210> 57 <211> 1524 <212> DNA <213> EXOsophlla nelano aster
<400> 57 WORYVEHEY ct gat acgga ggctttg g gccgat gt gg agd&Tf2 gtcgcga
60 ccacgcatac tggacgcatc atctgcggcc g%agt gagc aggt ggaccc gcctccggta 120
ccgccgectc atgactacag cagttatcgce tggttcatcc tggagcccge agttttttta 180
atcttcttcg ccagaaattt aattggggcg gtttatcaga accaaattct ctaccaaacc 240

t gcat cHdda tffJagaaatt caat gccacg caatgtgaac cgctgctggg cattgatcgc 300

ggat cqgasy GRAATARILR agt cgaggt g atagtacaga cgtattctgc aaatattatg 360

at gacaacct ctctgctaga gagcattatt cctgccttcg cgagtctgtt cctgggtccc 420
tggtccgaca agttcggaag gcggccaatc ctgctgacaa cttttacggg ctacctcact 480
ggcgcact ctgatagt aatcacttac ataacgaggt ccacgaatat aagtccatgg 540
tggttc<c‘4‘LD t tcctcggt tccttccgtc gtaagcggcg gaacttgcgc cttgattact 600
ggaat Gieat tegGhAGHAE Ty CgaliGLIBRE ARIURIECDARTROMGI0EE Ol aG@gaat ggt ¢ 660

ct caatlgaag cctccctchbg tgctggcata atghi gggca atgtggccdg cggttatatc 720
tatgctgcca caaatgctct ggtgttgttt tccattgctg gtagcctgat gatgtttgcc 780

ttgat g t ] t caccgga 840 WO
2005/ 8%%3@5‘} %?:’i’/%b tlﬁm}:gﬁ(a)@g' gﬁgﬁzg tcgﬁggé g]%q'ggg%q‘%%ﬁa} ccgtttcgat

ttggt cacgg acctgattcg cacctgcttt 900 a.agaggcgcc ccaactttga tcgcacaatc

at ct ggctta caatgatt c ccttacgata 960 gccattttcg acatgga gg agagagcact

gt aaatdldcalt Fgﬁ &r gﬁ%tt'-é(éag%’t GlHRPe bkt Gyl g GalYs &g cagtctattc
aacgcat ccc gcatcgt gat ccagattgtg 1080 ggcagcatcg ttggcat gtt ggt at gat gc
cgcgttctaa agaagtctat cgtaaccatg 1140 gcaatgctct ccctggettg ctttgetctg
g‘agagcﬁuggg)tt tegapccaz adradysclar Hig0dy TlhygtaagegcLyyragctlggg cat gacgcet g [
ggt at-gat gel gt ggcgt cat gggacctatg 1260 tgc®fcgcga ttctctcgea cgttgcacce '
gcgactgaag ttggcaagat ctttgctctg 1320

“Ala Leu GIn Ala Leu Lys Arg Lys Lys Arg Tyr Glu Lys GIn Leu Ala
65 70 75 ]

GIn Ile Asp Gly g?r Leu Ser Thr Ile g%u Phe Gln Arg Giu Ala Leu
85

Glu Asn Ala Asn Thr Asn Thr Glu val Leu Lys Asn Met Gly Tyr Ala
100. 105 110

Ala Lys Ala Met Lys Ala Ala His Asp Asn Met Asp Ile Asp Lys val
115 120 125

Asp Glu Leu Met Gin Asp Ile Ala Asp GIn Gin Glu Leu Ala Glu Glu
130 135 140

Ile Ser Thr Ala Ile Ser Lys Pro val Gly Phe Gly Glu Glu Phe Asp
145 150 155 160

Giu Asp Glu Leu Met Ala Glu Leu 61u Glu Leu Glu GIn Glu Glu Leu
165 170 175

Asp Lys Asn Leu Leu Glu Ile Ser Gly Pro Glu Thr val Pro Leu Pro
180 185 190

Asn val Pro Ser ITe Ala Leu Pro Ser Lys Pro Ala Lys Lys Lys Glu
195 200 205

Glu Glu Asp Asp Asp Met Lys Glu Leu Glu Asn Trp Ala Gly Ser Met
210 215 220

<210> 55
<211> 675



accacctcca tggaatcggt ttcgccactg ggcgctgcac ctctgtacac aaccgtctac 1380
aaggcaactt tggaaaatta tcccggagct ttcaacttta ttagcgccge tctctacttt 1440
gtgtgttaca ttctgatagc cgtgatcttc ggcatccaga agtcgatggg tagtagcagt 1500

gt ct accagwrmai/dgsag ctaa 1524
Dr osophi | a nel anogast er

Thr

<210> 58 <211> 220 <2P2¥/HPRI04/02038%
<400> 58 Me®89he Gy Ay Lys Lys Gu Val Ala Pro
151015 dAn Lys Leu Arg Qu Thr Gu Asn Met Leu

Thr Ay Qu Ala lle

Il e Lyspilpys gdan G u the 20 25 30 Leu Gu Ala Lys Ile Gu Asp Qu Leu Asn
Ile Ala Arg Lys Asn Ala 35 40 45 Ser Lys Asn LyS Arg Val Ala Leu A n Al a
Leu Lys2l3ys Mussmyseslngg 50 55 60 LeU Gu Lys Gn Leu Gn Gnlle Asp Gy
Thr Leu Ser Thr Ile Qu 65 70 75 80 Mt Gn Arg Qu Ala Leu GuU ser Al a
Asn Thr Wn Thr Ala Val Leu 85 90 95 Thr Thr Met Lys Asn Ala Ala Asp Ala Leu
Lys ArgdoBba ¥is G n Asn 100 105 110 Met Asp Val Asp Lys Val H's Asp Met Met
Asp AsptatcedWtat@agagyt 9IN®9IIPT 22500400 PO FSL0TRTEY QEQ‘I-'!JGEFIZGO410§©307 92193
phe G 3 A RS iRk RebdFlod,3B-ftleta GoRfir @R alaaeq 114045 150 155
Phe G g“? RS %‘9 FlodnaRcitde %gi\% § aladtasy o 2955 150 155
160 L@i@t@:ﬂtg@ mgﬁguaMncﬁhfcam tygadagUtcj Iceaizcjaag&ycglgtecdajae d ausfro 165 170
175 Thr Pro Thr Leu Pro u Ala Pro Thr Qu Asp Leu Pro Gu Lys Ala

aataagcgcy ccgccctgca ggctctgaag £gcaagaaga ggtatdagaa gcagctggca

caaattgatg gcaccctgtc aaccatcgag ttccagcggg aggccctaga gaacgcocaac 300

accaacacgy aggtgetcaa gaacatggge tatgccgceca aggecatgaa ggctgeocac 360

gacaacatgg acattgataa ggtggatgag ttaatgcagd acattgctga ccagcaagaa 420

cttgcagagg agatttccac agctatctco aaacctgtgg getttggaga agagticgac 480

gaggatgage tcatggcaga gttggaggaa cttgaacaag aggagttgga caagaattig 540

ttggagatca gtgggcccga aacagtccct ctaccaaatg tcccctecgt agccctacca 600

tccaaaccrg ccaagaagaa ggaagaggaa gatgacgaca tgaaggaatt ggagaactgg © 660

gccggatcca tgtaa 675

<210> 56

<211> 224

<212> PRT

<213> Mus musculus

<400> 56

Met Ser val Phe Gly Lys Leu Phe Gly Ala Gly Gly Gly Lys Ala Gly

1 5 10 15

Lys Gly Gly Pro Thr Pro GIn Glu Ala Ile Gln Arg Leu Arg Asp Thr

20 25 30
GIu Glu Met Leu Ser Lys Lys GIn Glu Phe Leu Glu Lys Lys Ile Glu
35 40 . 45
GIn Glu Leu Thr Ala Ala Lys Lys His Gly Thr Lys Asn Lys Arg Ala
50 55 60

Ala Leu GIln Ala Leu Lys Arg Lys Lys Arg Tyr Glu Lys Gln Leu Ala

65 70 75 80

GIn Ile Asp Gly Thr teu Ser Thr Ile Glu Phe Gin Arg Glu Ala Leu

85 90 95
Glu Asn Ala Asn Thr Asn Thr Gly val Leu Lys Asn Met Gly Tyr Ala



180 185 190 Lys du Lys Lys Lys Ala Thr Thr Thr Thr Ala Va
195 200 205 Asp Pro ASP Met Lys G n Leu Leu ser Trp Ser Asn 210 215 220

<210>

at gt ggt cat

59 <2
W

1>

723

AWPPBEYg ttggacat ca agt aaE
aaggccat ag tgcggttgag ggagcatatc aacctt’

cgt act caaa ttacaaatca agagaat gaa
gt aat ggcga agaati@act t aaaaagaag

e

<212> DNA <213> Sacchar omyces cerevisi ae
cca agaat aaaga
tat ccaaaaagca
ctagaatct ttttga
dgacaat cg aacaaé
gaaggcacaa tggagtctat ggaacagcag ctattctcta tagaaagtgc

ct agagagaa,d g3g9as! ays 39800320 A9 AR0WLAAsh IpaRach alyst gacagt gge
cttgacat ag attamagt gga t gaaact a2@ gacgagat aa gggggcaagt cgaattagga
gat gagat aa gcgacgct at atccaggcct ttaattactg gggcaaacga ggt ggat gaa

gat ga
aagat

A5

aqu% a

St aat

gin A8 E081E 88 PP B R AR e

aacgt cc
‘et acct

agt gttccaa gt aat aaaat taaacaaagt gagaactctg tgaaggacgg ggaagaggaa

gaggat gaag aagat
iR

<213>
Ser

oserehe Al a>ImGer 4ys2RrPpRTT \FOY2

ccharontyces c PRvi si ae <400> 6

165

Ser Asn Ala Lys WMn Lys 1 5 10 15 Gl u Ser
Leu AcuQdy Hilis tebemedsniiallu 261 Bhu

Asp Lys Asn Leu Leu Glu Ile Ser Gly Pro Glu

Asn val Pro Ser val Ala Leu Pro Ser Lys Pro
200

195

180

185

Glu Slg ASp ASp Asp Met Lys Glu Leu Glu Asn

<210>
<211

57

1524
<212>
<213>

DNA

<400> 57
atgecteget

ccacgcatac
ccgccgecte
atcttctteg
Tgcatcacca
ggatcggacg
atgacaacct
tggtccgaca
ggcgcactca
tggttcctee
ggaatctatt
ctcaatgaag
tatgctgoca

ttgatgtacg

ctgatacgga
tggacgcatc
atgactacag
ccagaaattt
tcgagaaatt
cggataaaga
ctctgctaga
agttcggaag
tactgatagt
titcctcggt
gctacatatce
ccteectcty
caaatgctct

tgctictgtt

215

Drosophila melanogaster

ggctttggtyg
atctgeggee
cagctatcge
aattggggcy
caatgccacg
agtcgaggtg
gagcattatt
gcggcecaate
aatcacttac
tcettecgte
cgatgtggee
tgctggcata
ggtgttgttt

tgtacctgaa

gccgatgtgg
agcagtgagc
tggttcatce
gtttatcaga
caatgtgaac
atagtacaga
cctgectteg
ctgctgacaa
ataacgaggt
gtaagcggcg
aaggagcgaa
atggtgggea
teceattgety

agcctaaatce

aaga t gaaaaagca ttaagagaac tacaagcaga aatggggctt

<400> 59
gPERELAULAQ16507
atcgcattta
gggcaat aaa
aagt aaggt a
aaact t aaat

120
180
240
300
360
420
480
540
600
660
720

G u Asp Asp Asp

tga

b2 68506 PCPREP2DIV4/ 010307 93/ 93
t Trp Ser Seri®u Phe @y Trp Thr

Pro Thr
30u Leu Glu GIn Glu Glu Leu
170 175

Thr val Pro Leu Pro

150

Ala Lys Lys Lys Glu
205

Trp Ala Gly Ser Met

220

agactggcga
aggtggaccc
tggagcecge
accaaattct
cgctgctogg
cgtattctge
cgagtctgtt
cttttacggg
ccacgaatat
gaacttgege
agaaggctct
atgtggccag
gtagcctgat
caggtgacat

agattcggca
gcctecggta
agttttttrta
ctaccaaacc
cattgatcge
aaatattatg
cctgggtece
ctacctcact
aagtccatgg
cttgattact
gagaatggtc
cggttatatc
gatgtttgee

tcacaccgga

60
120
180
240

Lys Ala Il e Val

300 .

360
420
480
540
600
660
720
780
840

Arg



Leu
Asn
Al a
du
Al a
Al a
Thr
Asp
160
175
185
200
215
225

Ser Lys Lys G n Ser His Leu Arg Thr Gn Ile Thr Asn Gn Qu 35 40 45
GQu Ala Arg Ile he Leu Thr Lys Ay Asn Lys Val Met Ala Lys 50 55 60 Asn
Leu Lys Lys Lys Lys Thr Ile Gu Gn Leu Leu Ser Lys VvVal 65 70 75 80
Ay Two deioxesas Ser Met Au G n Gn Leu Phe Ser |l e pd1vers6s10853¢90 95
Asn Leu Asn Leu GQu Thr Met Arg Alms Mt G n GQu Gy Ala Lys 100 105 110
Met Lys Thr Ile Hs Ser Ay Leu Asp Ile Asp Lys Val ASP Gu 115 120 125
Met Asp Gu lle Arg Gu d@n Val Qu LeU dy Asp Qu Ile Ser 130 135 140
Al ecdchastSer g Wyag tRria te;ttttt@itTintg@cylc@Q acésgat@tg oaktdsptd u90d45 150 155
As%GIuLeuAsEGI AJu Leu g AIaGInGuAsnAIaAsn16517O
GIHPPFnT8E tl%?s“fﬁ‘é‘c%‘ic A5 tg%ﬁt%ﬁa%’ct%rf%acwa Pré®Ple 180
19-cBeft Yglgageictl Ba @ SeR: Ly e Lys 195
2855): (€] tg% G@g%n gS’degr §\Q/al ysﬁAs?) gY@égtBEQL?%%EaMC slgb% u Gu 210
ZEOHC'EQWC@J UtaAﬁﬁa@tuCWﬁN’fé &%@QCAKQCGQQELL@JLQQ ecAbatt@ry ME8E y Leu

char adlSP AR Do eiicaRsfedt hofheche adfrdtat caiitieor maton or

m cr otguat @ fctineddtggcichigr &g greedl gﬁgagcatgm ttebgfcehd dgeggimipod 1209npri ses
using a nucleic acid nolecule in a screenln% assay for the identification of
4

sal d THARRIAAR I P F AN PR 9E CPHICBIBRTAR TN A

nnlec e conpri ses

%‘FQ%:CF'E) rggﬂh‘é‘:‘f@ﬁﬂ nd11é6@ or nat i on

Rcdtlog tchLEEfé%c%a fitly e| chégi, ﬁgge{%qjeng%ca\gﬁc @tg,&%,rggucl 8bg acid

a | ypepti de that

exhi bidaxaecsequangeett@yntidggcacty ggcgectgecac ctctygtacac aaccgtctac 1380

aaggcaactt tggaaaatta tcccggagcet ttcaacttta ttagegrege tcetctactit 1440
gtgtgtraca ttctgatagc cgtgatctic ggcatccaga agtcgatggg tagtagcagt 15060
grctaccagy ccattggeag ctaa 1524

<210> 58
<211= 220
<212> PRT

<213> Drosophila melanogaster

<400> 58

Met Phe Gly Gly Lys Lys Glu val Ala Pro Thr Thr Gly ¢lu Ala Ile
T - 5 10 15

GIn Lys Leu Arg Glu Thr Glu Asn Met Leu ITe Lys Lys Gln Glu Phe
20 25 30

Leu Glu Ala Lys Ile Glu Asp Glu Leu Asn Ile Ala Arg Lys Asn Ala
35 40 45

ser is.)és Asn Lys Arg val gﬂsa Leu GIn Ala teu E)éfs Lys Lys Lys Arg

Leu Glu Lys Gin Leu Gln Gin ITe Asp Gly Thr Leu Ser Thr Ile Glu
65 70 75 80

Met Gin Arg Glu g\ga Leu Glu Ser Ala Asn Thr Asn Thr Ala val Leu
90 . a5

Thr Thr Met Lys Asn Ala Ala Asp Ala Leu Lys Arg Ala His Gin Asn
100 105 130

Met Asp val Asp Lys val His Asp Met Met Asp Asp ITe Ala Glu Gln
115 120 125



| east 70% over
encoded by the nucleic acid sequence of SEQ ID NO 3,
sequence that is antisense of the nucleic acid sequence as defined in
or (c) a FEUHEPEanded RNA or a single-stranded RNA i nP¢HEPH#IWANse or
sense direction corresponding to thégﬁﬁcleic aci d sequence as defined in
(a) 2. The nethod of claiml , wherein the nucleic acid nol ecul e conprises

entod Rl Aspol§ioaTt a8 THERTE Arurre A i ads 4P T 456" e priotei n

pep S a sequ
encoded by the nucleic acid sequence of SEQID NGO 3, (c) a nucleic acid
sequence that is antisense of the nuclei¢ acid sequence as defined in (a)
or (b) Phgom{d")"aa‘“ﬂbl}lﬁ‘f-’e'g%[ PER Y A8 LeY ”sf"ﬁﬁgl@“gﬁ‘-’aﬁ% IRNA in the
antise% e or sense direction correspon Rg to the nucl ei'C”aci d sequence as
defined in (a) or (b). 3. The nethod of claim11, further conprising (a)

t r ansf ceuntcihg dTmechuelsei theagspl uys| €bultde imMeocly HdstProetlu erohost or gani sm

(b) cultivating the 48st cell or hostl7®rgani sm under &&nditions that allow
the c-rerexpression of the pol ypepti de encoded by, or RNA correspondi ng to,

the nuplebo agird e bro@Iesvh &rei thieG: hshhaPPBS QNGELY 4R the absence of

100 residues on the amino acid level with the protein
(b) a nucleic acid

(a),

of at

<212> PRT

| east one cantg@ate for
anal yzing the spindle formation or

an i nhigs tor -

or

act i vatgor - nol ecul e,

and (c)
di vi si on

m cr ot ubul e ‘function during cel

in theLysCElhEiL\ﬂ!%t E)gs (i?flsln.]%r TRt g@ipl I Thr ala val Glu Asp Asp Asp
195 200 205
Asp Pro Asp Met Lys GIn Leu Leu Ser Trp Ser Asn
210 215 220
<210> 59
<211> 723
<212> DNA
<213> Saccharomyces cerevisiae
<400> 59
atgtggtcat cactttttgg ttggacatca agtaatgcca agaataaaga grcaccaaca 60
aaggccatag tgcggttgag ggagcatatc aaccttctat ccaaaaagca atcgcattta 120
cgtactcaaa ttacaaatca agagaatgaa gctagaatct trttgacgaa gggcaataaa 180
gtaatggcga agaatgcact taaaaagaag aagacaatcg aacaactttt aagtaaggta 240
gaaggctacaa tggagtctat ggaacagcag ctattctcta tagaaagtge aaacttaaat 300
ctagagacaa tgagggctat gcaggaaggt gctaaggcaa fgaaaactat tcacagtggce 360
cttgacatag ataaagtgga tgaaactatg gacgagataa gggagcaagt cgaattagga 420
gatgaaataa gcgacgctat atccaggeet ttaattactg gagcaaacga ggtggatgaa 480
gatgagctygy acgaggaatt ggacatgctg gctcaagaaa atgctaacca agaaacgtcc 540
aagatcgtta ataataatgt taatgcggeg cctatctcag agaacaaagt ctcactacct 600
agrgitccaa gtaataaaat taaacaaagt gagaactctg tgaaggacgg ggaagaggaa 660
gaggatgaag zagatgaaga tgaaaaagca ttaagagaac tacaagcaga aatggggett 720
tga 723
<210> 60
<211> 240



WO 2005/026359

<213>

<400> 60

Met Trp Ser
1

Glu

Leu

Asn

Asn

65

Gluy

Ala

Ala

Thr

AsSp

ASp

GIn

Ser

Glin

AsSp
225

Ser

Ser

Glu

50

Ala

Gly

Asn

Met

Mat

130

Ala

Glu

Glu

Glu

ser

210

Glu

Pro

Lys

35

Ala

Leu

Thr

Ley

Lys

115

Asp

Ile

Leu

Thr

Asn

195

Glu

ASp

Ser

Thr

20

Lys

Arg

Lys

Met

Asn

100

Thr

Glu

ser

ASp

Ser

180

Lys

Asn

Glu

Leu

Lys

Gln

Ile

Lys

Glu

85

Leu

Ile

Ile

Arg

Glu

165

Lys

val

5er

Lys

Phe

Ala

Ser

Phe

Lys

70

Ser

Glu

His

Arg

Pro

150

Glu

Ile

Ser

val

Ala
230

Gly

Ile

His

Leu

55

Lys

Met

Thr

Ser

Glu

135

Leu

Leu

val

Leu

Lys

Leu

saccharomyces cerevisiae

Trp

val

Leu

40

Thr

Thr

Glu

Met

Gly

Gln

Iie

ASDp

Asn

Pro

200

Asp

Arg

Yhr

Arg

25

Arg

Lys

Ile

Glin

Arg

Leu

val

Thr

Met

Asn

185

Ser

Gly

Glu

93/93

5er

10

Leu

Thr

Gly

Gy

Gin

20

Ala

AsSp

Gly

Gly

Leu

170

Asn

val

Glu

Leu

Ser

Arg

Gin

Asn

Gln

75

Leu

Met

Ile

Leu

Ala

155

Ala

val

Pro

Glu

Glin
235

Asn

Glu

Ile

Phe

Glin

Asp

Gly

140

AsSn

Gin

Asn

5er

Glu

220

Ala

Ala

His

The

45

val

Leu

Ser

Glu

Lys

125

Asp

Glu

Glu

Ala

Asn

205

Glu

Glu

Lys

Ile

30

Asn

Met

Ser

Ile

Gly

val

Glu

val

Asn

Ala

190

Lys

Asp

Met

Asn

15

Asn

GIn

Ala

Lys

Glu

95

Ala

ASp

Ile

Asp

Ala

175

Pro

Ile

Glu

Gly

PCT/EP2004/010307

Lys

Leu

Lys

val

80

Ser

Lys

Glu

Sar

Glu

160

Asn

Iie

Lys

Giu

Leu
240



- 60 -

Claims

A method for the 1dentification and characterization of drugs that inhibit or activate
spindle formation or microtubule function during cell division, wherein the methiod
comprises using a nucleic acid molecule in a screening assay for the identification of said
drug, and performing a functional analysis for the spindle formation or microtubule

fimction during cell division, wherein the nucleic acid molecule comprises

(a)  anucleic acid sequence encoding a polypeptide that exhibits a sequence identity
of at {east 70% over 100 residues on the amino acid leve] with the protein encoded by the
nucleic acid sequence of SEQ ID NO: 3,

()  anucleic acid sequence that is antisense of the nucleic acid sequence as defined in

{a), or

(¢}  adouble-stranded RNA or a single-stranded RNA in the antisense or sense

direction corresponding to the nucleic acid sequerice as defined in (a).
The method of claim 1, wherein the nucleic acid molecule comprises
{(a)  the nucleic acid sequence of SEQ ID NO: 3,

(v anucleic acid sequence encoding a polypeptide that exhibits a sequence identity

with the protein encoded by the nucleic acid sequence of SEQ ID NO: 3,

{c) a nucleic acid sequence that is antisense of the nucleic acid sequence as defined in

i

{a) or (b}, or

(d) a double-stranded RNA or a single-stranded RNA in the antisense or sense

direction corresponding to the nucleic acid sequence as defined in (a) or (b).
The method of claim 1, further comprising
(8 transforming the nucleic acid molecule into a host cell or host organism,

{b) cultivating the host ¢ell or host organism under conditions that allow the

overexpression of the palypeptide encoded by, or RNA corresponding to, the nucleic acid
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molecule either in the presence or in the absence of at least one candidate for an inhibitor-
or activator-molecule, and

(¢)  analyzing the gpindle formation or microtubule function during cell division in the

cultivated cell or organism.



