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WD 2004/ 096148 PCT/ US2004/ 013099 TI SSUE PROTECTI VE
CYTOKI NE RECEPTOR COWPLEX, ASSAYS FOR | DENTI FYI NG
ECTI VE COVPOUNDS AND USES THEREOF Thi S
i‘%}éﬁ%@ﬁm claims benefit of priority of cope‘#o'qwﬂ‘”ml””
U S. Patent Application 5 No. 10/676,694, filed
Sept enber 30, 2003, which clains benefit of priority
under 35 U. S.C. 119(e) to U S. provisional patent
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entire contents I'S I ncorpora

R S URCr R Paalt v S D Avp yess mEEREOR

nmet hods that target tissue protective cytokine

recept or conpl exes having at | east one beta common %

r ecepkley applicationelaims beasfiiabpaieyituefronending §1S.diatent Application

erythropoietin (EPO receptor for drug

N 181761684 dfiled Septeynbendil) 2063, vddsh clhints saiefieof privrity under 35

prophylaxis. In particular, the present invention is

Ws g 19(e)n U GsovisionaldRattht Ayphction Mo 602651809, filed April 25,

conmpounds that nodul ate the interaction of a 15 tissue

MODURE Lt cHNERK 0P BachRESREQ is i&esgé Yto Arcth by PliEnco in thr

protective cytokine receptor co ex l'1gan e

%R% ds of the invention al so enconpass nethods for
reating or preventing a disease or disorder using
conmpounds that nodul ate the activity of a tissue
protective cytokine receptor conplex such as those
conpounds identified b i_ng net hods of the

i nvention. The inventign}&ﬁggféﬁggﬁ ses net hods for

20 enhanci exci t.abl e ti ssue function using coppounds |
that modull&P STSAY BESHIOR ﬂ%/iéﬁﬂ%‘» to methods that darget tisgie protective
cyt oki ne receptor conplex such as those conpounds

cytgleiie reqeptpr sgmpleges bavingatileaghendents carhmoh éﬁrts mecepior (mlso known
1 WD 2004/096148 PCT/ US2004/ 013099 2. BACKGROUND OF

asTeR 18 N\iEN Hit (@dsiSeecerpthrdpoietia (BPOP wicepioe forstigg ssteriiifidiscovery

erythropoietin, as a nenber of the cytokine

3

- ailiRehbasbf reatBet RpISHhyIRY. A BhrtR01S 1R ﬁﬂﬂs&ﬁfﬂ{ﬂﬁ%ﬁbﬂ Sdrawm to

whi ch are nediated” thfough interaction wt

OO 58 S o U5 G o ko
ta. smoot h .nuscl and

.modul ation of .calciuminflux in S
R PIateR o Sloldi e cp il aodedismrarp e aBRe Srfeptor
EPO- R is a 68kDa_protein, and is part of the Type-|I

‘cqmplex igand: chegreihods efithe inventinnsalsaericoympassonettieds for treating or

receptors for interleukin (IL)-1L2, 1L3, I1L4, IL5,1L6,
prevehting a disease or disorder using compounds that modulate the activity of a tissue

- protective cytokine receptor complex such as those compounds identified by the

20

screening methods of the invention. The invention also encompasses methods for
enhancing excitable tissue fimction using compounds that modulate the activity of a
tissue protective cytokine receptor complex such as those compounds identified by the |

screening:methods of the invention.
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1L9, ILlI 1, granul ocyte macrophage - col ony
stimulating factor (GWCSF), granul ocyte 10 col ony

' ihg factor (G CSF), Leukaem a Inhibiti

@%@b%&{ﬁnﬂ, Ciliary Neurotrophic Factor ( ,’US"“M/OB“”
Thr onbopoi etin, G owh Hornmone and Prol actin. These
receptors are grouped together because of the honol ogy

of their extrac® PAGEGROENBSOF THE IRSFENTIQN

extracel lular domain of these receptors has a |l ength

of appr oxi feieEsl Jingpef eviddnne suggiesthatwanythtepoistinadsesmember of the

positionally conserved cysteine residues in the amno
“qoltine sipeshmilygherfonhOhep@®ant piysioldgis fusdtion? 4BichQrs mediated

238) and a Trp-Ser-X-Trp-Ser notif |ocated proxinal
theoighdnteraaticiwih idtin rEBSIEQBP AR Thére %ct%ﬁf%eill%lude

to be critical to the nmai ntenance and the structura

profi@FHohloy r&f blecélggﬁﬁg g&%iﬁ,'\fgé@ﬂ%(%pné%?c%cﬁlﬁgr T gig?o smooth

Bi ochem stry 24th

X at_al 1996 Protein:, Struct. Funct.
ﬂ&g%.les?%@ %@Xr -314%@;5’ 311.(1&%’09 Cl?énfr‘?ﬁtﬂ?ﬁlﬁlp’ IP%@"&E‘B% ptors
wi t hin thgaq'%%g%i &Bﬁjoki ne receptor famly, the EPOR
appears t RS QPEPa Projgin, prdbis pattiod thy Tpechedgine teseptor
| igand EPO. The first EPO-Rin the dimer binds to EPO
fagily. Thisi familyindlwdes yecsntdrs foo intedenkin ERBIR, RANTE, Hos IL6, 117,
to the conplex with a low affinity. This dinerization
b, Hifié, Gl yle timctophagtak 2olohy sthnuland f0es ¢SM-CSF), granulocyte
associated with EPO-R in cl ose associ ation, inducing
chlvdyfstinBlakin @My@p T @bk&¥hia HiBitinG Fa¥@t (108 |
to Ii’yhe tyr ogi ne p oggﬁ%ﬁf’gﬁﬁgﬁ%&@@%‘g@@ﬁwﬁ%
99,. ot ei t hat .
suas eog)uent i §/ol?§ iV ofe}éé]gl\i}g Oé?urﬁ %Pgﬁbﬁ'ﬁnﬂ%qetﬁﬂg)%?lag%hme“
as hosphat i @/I i nosjtol (gill‘ll g ki nase pat hway, the )
TRARPRBC R HRE %ﬁ&hﬁhwﬂ% fBomeieey of thampijracothdardomains.
at hways trigger_the physiol ogical functions nediated
Tg‘ﬁ censprved spbrestivler dpmpin afdhese redeptorobe, leBgthad approximately 200
99:102-110; Livnah et al., 1999, Science 283:987-990;
agireacadsdehizh cahtainsX002posEivaalty corsen@y cidding 283328 @2the amino-
Reny et at, 1999, Science 283:990-993; and Yoshi nmura
teginir@l re s Dbe, Ocad3, Clis 349, - LEEOR T8 '
formng nu tyi ners, rmny(%? Qt%eé%e@r%‘g)eélgﬂ %fﬁﬂ% ﬁg@{{y%g_slermonf
' I o ' rent. signal .\
oo pipranaR P oo e IMLE. Tht BESEN gl Ao po crtca
(4.3 receptor r th ubynit of the 1L2
ol BB o, G strppBlEieety gl Bernprors Qg 996, Barpers
coppl exes. . For exanpl e, the receptor conplex for GW
Bioahbraisiry 247 s, Bk (26 Ansiliq &angedid; Chuvelk o, 1996
the GWCSF |igand. The EPO- R has been known to form a
Protaiy| MsuchiPuhctt Gen (2B394e4@p0or (See Yutaka et at, 1995,
Bi och. Bi ophys. Res. Com 208: 1060-1066; Jubi nsky et

at, 1997, Likb aeay ¥ i@ Leptsié Jithin the Type-1 cytokine receptor family,

the EPO-R appears to be activaied by interaction its endogenous ligand EPO. The first
EPO-R in the dimer binds to EPO with a high affinity and the second EPO-R then binds
fo the complex with a Jow affinity. This dimerization of the EPO-R puts the Jak2
fyrosine kinases associated with EPO-R in close association, inducing their

transphosphorylation. This activation leads to the tyrosine phosphorylation of several
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D Andrea et at, 1998, J. din, Invest. 102:1951-1960).
However, it has been reported 15 that these conpl exes
wiidegtocigg resul t in any physiol ogically rel evairyseesmizosn
effect (Scott et at, 2000, Blood, 96:1588-1590). 3.
SUMVARY The 4 nvention relates to targeting "tissue

P X AR RBl B iSO afhote 1 or
g Rt oo (i Siked e e BrsdbAE bnase v gnd e STAT

di seases, disorders and conditions, or for the
RasY Y, chitase Pethweyhwigeethe physiadpgiasl fenetions meediater Yyuerthropoietin
subjects or other mammals. The invention is based, in
(Barito, ez oh, 2002, Bbgid W0at(25110; fiweheesd, 1000} SR 283:987-990;
receptor//30 receptor conplexes play a role in the
Narafda0dtiaD 20072, Egdedringigs 148 23929300084 AR $999, Science
descri bed herein denonstrate that EPO had a protective
2850002037 AP bl P2, 9RBRLor £1339000).1 - ©-
mtigated apoptosis, in wld-type cell's that express
both EPO r nd.(3% .receptors;. however PO
had no pr o@%@g‘ﬁ@é%%wg TAHSES, 4y 4 engWE’ef@ﬂ% the type-1
eceptors. In animal_studies, ischemc spinal injury
LT S Yy Wf%dl?fylf?@f sigead teppdusingagenpiarsompenents —
receptors) and in O receptor knock-out mce (which do
gnb30, brtpreszmen6d: $eaepiotlp oothy gaBimEhsubagitofithstlE.2 técepton{y,
carbanyl ated EPO (which is non-erythropoietic and does
rereptob) - thio BRD reegpigtcomplixeE Bir dxafipld, @b refopidt doRpIQVRE GM-
recovery in the wild-type mce. However, neither EPO

O8P consicRaMCMILESE FRQ b twaR, ﬁt:é{;ﬁ&fs, aft HECM L figanliN & he EPO-

(3c receptor knock- “out m ce. ese results _
RIEEERE it b B IR Pll e s incbitr G Bl oy o0,

L.n.ope as t, .the ng _jnvention is directed to
Bigta” Blaetat Hess o 20 Bilclodssasiwionel BodpRiond 00:1867-1873;
conpl exes, conprising an EPO receptor and a (3% in
Dedpfrep eed., 1998k ﬂhﬂg]%é@gdﬁgi 10511860 iHowavenpbhasdsen repbrted
bind tissue protective cytokine receptor conpl exes.
thahtheschemmulsyadhiled tohvesuftria agpbhysiologicaldreldanti sfept @toti@r al,
the use of tissue protective cytokine receptor
20007 Blevde 96:1688M590) ng an EPO receptor and a & in cel
15 based screening assays to identify conpounds that
nodul ate, i.e., enhance or inhibit, the activity of
ti ssue protective cytokine receptor conpl exes or

exhibit a tissue protectg Ul\iﬁi'ﬂ' ty. In other
aspects, the present inve'n?| onTs gi rected to the use

compr 1 3t nren Rt Slar e ML BRI e IR morptor

X to jdentify ds_that_exhj bit
PRGNS [HRGRET 747 (A pospering ibeary. and methods for achicving

tissue protection or repair in vivo, e.g., for the prophylaxis or treatment of a variety of
-.diseases, disorders and conditions, or for the improvement of fimction of excitable tissne

in human subjects or other mammals. The invention is based, in part, on the applicants’

discovery that EPQ receptor/f3, receptor complexes play a role in the protection of

exqitablc tissues. Experiments described herein demonstrate that EPO had a protective
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20 on tissue protective cytokine receptor conpl exes.

I n anot her particul ar aspect, the . conpounds
wolgniiddiggl by the screening nethods of the i nvigRli®904/013099
nodul ate the interaction of a tissue protective

cyt oki ne receptor conplex and a |ligand thereof and -

it by ot .ot.ecti.ve tiNL LY.l n ot

S e Mon B A Al p el kapr B B rgpoptors nd 5.
treating or pr ting a disease, .di sorder. or

STV BRPrst i D BRIZD Stpstdn solRackimp B ks recrpiers. In
mpdu] ates the activity of a tissue protective cytokine
?‘E@éiﬁ % SiFBrmic spinpl Winryovas/intisiedgn pdif-use oty Gdddoexpress
I n anot her aspect, the invention provides for nethods

ash rensplars) iang it Aeretaptartinovk-ofit mize¢ivhivhid e kxess the A, receptor).
ti ssues, or organs by adm nistering a conmpound that

Thehdnsihistratidreof @gbanyylited BP OvitlidSid foRePtBohpbilc and does not bind
cyt oki ne receptor conplex. In certain enbodi nents of

EPO r&epRe Hirﬂ&sﬂ%%ﬁ%ﬁn\%ﬁ tiﬁnfv‘x%v. YRBbd ?’6{%5@‘%5&’% mide. However,

conpound is contacte " a tissue

. it .
O nbE AR RATR o B 4561 R EEOFS Bty Qooeplor knoolc
cyt oki rece éor conpl ex, such as, but not limted
Qi it ThSE oS druonste et cxmigstion PEBA: Fepepteninssntisl to

that nodul ate the interaction of a |ligand and a tissue
aehisyea tipspe pesieefiviernsfect ecept or conpl ex. 10 Cel | -free
assays can be used to identify conmpounds that bind a
ti ssue prinbeetipeet, the phdeneinyeotept i0 dire& P iEke ubdloStiishe
enbodi ments, tissue protective cytokine receptor

s kel e AT SR Pl GO £ cl e

is contacted with a test co

Bl aRade i 535 OB A et e

| ssue protective cytokine receptaor 15 conplex. In,
chigBiEs. L et Hedenp inyentioontp i e e of Hssuy
compound and a ligand, or two test conpounds) are
PERRENE CHigking raceptarcompiszes, somprisingyn AR eeceptoemidoa B, in cell-
conpl ex to determ ne which of the two conpounds has
beped acreenihg nstiapgtoatiéntify bympdinels tees seoduley, /€ ehance or inhibit, the
di spl acenent bi nding assay where a first conpound is

adtivitiy e tisshelRotRctivd GBI dFeLER6L éo\ﬁfple:yég@g Rkl %gﬁ%e%mtecﬁve

conpl ex that binds to the conplex an secon
GRARO ' ; .d ine if .th ,
T S o Bese it BrchdF LAY IRl Rt oo e pgective

t he bi_.ndj ng can be

| d d. bi ndi. ,
e UEE SRR IRt R ShBE0 Toeepiicu afb. HAGmRdased

and/or |abeling a tissue protective cytokine receptor
SCESHISARsaYede Ideptibrepnppynds thebexhikit a Sieshetpooteatbmtactiity dependent
conpounds that target a tissue
on t1ssue protective cytokine receptor complexes. In another particular aspect, the
c.ompound_s identified by the screening methods of the invention modulate the interaction
of a tissue protective cytokine receptor complex and a ligand thereof and exhibit a tissue
protective activity. In other embodiments, the invention provides for methods for

ireating or preventing a disease, disorder or condition comprising administering a

compound that modulates the activity of a tissue protective cytokine receptor complex.

4
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25 protective cytol dne receptor conplex in the
presence and/ or absence of a ligand for a 5 WO

2004/ 096148 PCT/ US2004/ 013099 tissue protective

cyt oki ne receptor conplex. In such enbodi nents, a cel

WORGH/I4 esses a ti ssue protective cytoki reTBmePI16099

conplex is contacted with a test conpound. To
determ ne whether the test conpound nodul ates the
Imendther bspectf the ivestugridis @6t chafods €t teBlnbi g HROBIIRL of
conplex in the cell, a readout is observed or

cREiaaBleicell, tiskhes, R by admRbidRg 2 campRing iHRADHIISPthet NE
bi ndi ng of the test conpound to the tissue protective

26BN R Essue fRRICEY éé;&gmj i n enbodi nents, the
te;? con%ougd IS ﬁ beléﬁégﬁgEc%ﬁﬂ%?ng of the | abel ed
test co : ' rotective,c ki ne ..
recepto :rmjg g %%%nﬁé@n%éggﬁﬁ%%r%@ng gfeélc? 5 #ﬁ? FRectigp e test
e.fest conpound. l.n other enbodi pents,
oA Ehob Borbd ih ERnE BB b rbler SR8t Rt 1
cell size. shape, or optosjs.of 10 the cel]. In yet
pfonse gl b aietce Sndlerbelste e Reriee sviohinaFeogptor
reporter gzpe or., a change in an indicator dye | oaded
COmRIEK, YD agdf nof liniied fQBRQ Swehrassayeeantba mesdite itfentifyl n
such enbodi nents, the cells enployed in the assay are
coyanpangdsdhat mpdelatsi theiteetion oadigaed snde tissepmteativeggivkine
product upon activation of a tissue protective
reggpiaricomplex.ecept or conpl ex. I n other enbodi nents, the
readout is determined by enzymatic reaction of the
cel | . | nCtf-fistafapyoanti iRALS idemTl bémpti@ds thik Hifkea ASEAY

after being contacted with a test conpound are |ysed.

profeeeel oich BRLAS: RhbIdD TR DB sk GBIRE ByiBfine

the activation of a'tissue protectiVve cyt

rol BERBLAFICRATPL fm: R LB Cor Aol ChinibiS A 85 CR0 08 o

exposed to an
' n .ak.sq. attach.to a support _anchoring the

tod PR o B s B e BN Thersey o) b ot
bi s%% to . detect whefher the tissue 20 protective

Y S B APIRP R SPERC M el pRedivadekingspeptor

exanpl e, anti- phosphotyrisine antibodies can bind to
Coﬁﬁg§pﬁiﬁ°ﬁpﬁ¥t§@ bingling aseays dro edvepovndsib.gx a testifonmotuad and a
~downstream conponents of the EPQ (3 conmon receptor
liganshrpy e, tesf pongunds) are contacteld toentissye otbitive dieRint hekptean

bi nd to phosphoryl ated portions of the, 6 common
complee fit dvtermine twhivh offthd 1he coPMirAN haneées batdshesHigS THaN

bi nd to phosphoryl ated portions of 25 the EPO reéeceptor
assay Mayl BeS displAceBRAt Bihdin, | |
f?ssﬁe pro%ective 6 %%??g%%?g%%ﬁﬁ%ﬁ@%$?€§§%ﬁ§?%qgﬁbg

Gt I ORIy OB PSR SS b h Dern,

anti bodi eS tha
In

corfibouhs oidod 36 HEYsay 36 B Blind P e 2boohl Sortonntt BETRS Qitity 9

displace the first bound compound. In binding assays, the binding can be measured by

labeling the compounds added to the assay and/or labeling a tissue protective cytokine
receptor complex,
Cell-based assays can be used to identify compounds that target a tissue

protective cytokine receptor complex in the presence and/or absence of a ligand for a
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enbodi nents, isolated tissue protective cytokine
receptor conplexes are contacted with antibodi es that
can bind to phosphorylated portions of the R conmmon
receptor and/or the 5 EPO receptor. In certain

wermooeherment s, anti bodi es that can bind to PCT/US2004/013099

phosphoryl ated portions of the EPO receptor are
PY- 7AK2 anti bodi es. As downstream cytokine activation
titshe potedtivy @idkiiRitdebiot Sorhislex. th SEdkCnibo @i RGls! ¥ &lIGH4t RkhrBQes
receptor conpl exes, the readout of the screening
a WEuB BbBecie dyidkineuRplot Qéln}%l@fpis REntaGd e PRsQompound. To
phosphoryl at'i on of ~downstream cel | ul ar conpoﬁents. 10
A B . e
used to | eﬁ??%@ onp%§%§§&§%%¥Eﬁéﬁgg?9§§@?g§%§ﬂ%
' | receptor conpl ex. For ex e,
R Rl S e E el SR ™ BT | Thecadon
expressi.ng a tissue.protective cytokine receptor .
o4 B S ERUPI Paue i e hifi ol iort pampouSK! e e tsie PEsiredve
other cellular products such as nucleolin or
CikiReIEBIN fompler- Bcertain gubedimens, dhe tass corpaund is labeled and
tissue protective 15 cytokine receptor conplex. In
bipding af the ehelediicsteampowk to His tisereperitatiye apokineisceptortchmplex

_invention, the cell is reconbinantly engineered to
is gyepruessidhyaieteciingsthe hel afRBed acthetesircompoirid. Clarvien embodiments,
receptor. In certain enbodinents, the cell is

theeeadduit isal dhgnatyigé cteageaich s DURARNACEISize) SKHAE) R iafopicHisthf
conprising a nucl eotide sequence that encodes a (3

the CIIINIA Yt RERPERPodIALNE) B rbARUOE efpréQiok OF: L
polypegtidelr1%ertain enbogingﬂ¥s,0the %@ﬁﬁ%éﬁﬁora

. . : i d
oGRS b BiloktoPAMIRGEN fifo 18 eI o BufERBYE. FPLEn
t ) tid d | ei i d
cufiRTiRll, G GAR cbIoRE HRPR R Bl Saffundlc froreme
be

recept or polypepti.de. The overexpression may
el R Ere et B ST ook R PR e s TRy cppla.
pronoter, genetic engineering may occur by standard
EP%@WS@% f?éolgésc‘iﬁﬁ‘?f@%@ by eagyvigstie thaptinnoif thponel. In

reconbi nation to achieve gene activation of 7 WO
suchgyehodyentsgeells peet/inbe @g4y 613 0eRg cantaigienitius teganamownl are

random i ntegration and selection of cells with the
lysed t Theatel diysatenare thehmexamirted ifer indinets BRMME Sctividiéh of a tissue

nucl eoti de sequence is derived fromthe sane species

produtivhieytolomd teceplod coBpIeRl For@RASE,RRT Iysated8andRlekposed to an
endogenously expresses a $ conmon receptor and/or a

d/
antio@; fHREIRAAhe copapidk, %Bﬁzh‘iﬂﬁ%gg @Erpélso attnfgaa%l fona\ésgﬁé)cjrp&ah?rhngt

provides for a method for 1déentityil oun
t waecti Vi f t. tecti t.okj.
e BRI ek AR oot fladt 3 REaRE R e Wit honee

profBlibe oyt KR bR SR LEL MehviiE FoTRomd 4 8 first

phosphotyrisine antibodies can bind to phosphorylated portions of the complex and/or to

‘downstream components of the EPO/S common receptor complex. In certain

embodiments, antibodijes that can bind to phosphorylated portions of the 8 common

receptor portion of the complex and/or antibodies can bind to phosphorylated portions of

the EPO receptor ate used. In certain embodiments, celis expressing tissue proteciive
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cell, inmediately followed by subjecting the cell to a
harnful agent, wherein the first cell endogenously
expresses a tissue protective cytokine receptor
conpl ex and 10 admi nistering the conpound to a second
waslok/dsrmedi ately fol | owed by subj ecting thecgesbosotRoo
the sane harnful agent as the first cell, wherein the
second cell is of the sanme type as the first cell but
cyiSkilleb @ tompRxERE EHBlcRA vith aRtibddRs it Boifefo! Ve

cyt oki ne receptor conplex (1.e [ 'acki ng expression
Pplr P PO A LD ol alor LERDIEpflk. fpdiin
oSG el d AR AR FRRRE? kP mbliten dscorBicB g
RN 7 e o T Bonor e poxBasy Sl ionReraie g e

—_ani mal els.to jdentify conpounds that target a
£PB sRuop, b eees ebdments auiodies Pobrnduiisp shosoloryiied
enbodi ment, the invention provides for a method for
porienstof fhpiBRG meendonseruiie I AR 3 entihodish.afe downstieas ggokine
protective 20 activity in a mammal, conprising
aciigiationitargess inegdantifedbniisunplotective dytokirie resepimatomplexes, the
i mredi ately followng infliction of an injury, wherein
rebdvat 6fi thetoraeningmbetisods 00ihE bvehtion cRXPY @S&H6n 8f fHogHeB lation of
protective cytokine receptor conplex and adm nistering

ddvigtr@el@UuRfcongbnantsecond ani mal i nmedi ately foll ow ng
infliction of the sanme type of injury as inflicted to

the firstryapiefRbe ofUdHmak td@ﬁlﬁlgﬁtﬁ @ s33h BB il Fo identify
deficient 1h expression of a I Ssue protective
ry from

' . onpl. uch that if recgve
oot AR} G BEY “eH 75 HRAP BB GHI T 000
in.the first animal a 0 ed tqQ the second  ani mal,
folighuihe Sonasip AR CaRop I F BRLLePipssing & sswe proleiva Gyinkise

activity is identified. Cells expressing a tissue
TCOFPIOT EQERIe thesel icpmbe sramingt & thegiprcase afiodher eelivlap produeied

i.n the screening nethods of the invention include, but
sugh 38 neleolin grinewggiobin thet mvdndicatiBe piactvationef k disgpo piotective

prokaryotic, fungi, or bacteria cells. In certain

cyiokine dicapiot eompexnan cel | s are used, such as, but not
limted to, pre-B cells, 293 cells, 293T cells, HelLa

cells, Inepfdn embbdimed6Rhe SréchingMietkolia of Melifrentidh, the cell
ot her enbodi nents nouse cells are used, such as,  but

is REImBihdmty @hlcih@redi8 Bdor&R ! Bast bik BB ﬁ‘"’?ﬁﬁ‘?ﬁg‘gﬁ Jgﬁﬁﬁoi rbdpk.

Ig
cells are used, such as, but not cell’s

In U RO, B PR R e P DA R g

Pichia, and 10 Hansenu or ( |
cori G5 AR M e ] 80 b S Rpeadran e

onprj ses admi,nistering a . )
EP8 rgg%p%or pg'lyp eptide In certain gmbodlments, the cell is genetically engineered to

i~

overexpress a nucleic acid comprising a nucleotide sequence that encodes a 8 common

receptor polypeptide and a nucleic acid comprising a nucleotide sequence that encodes a

EPO receptor polypeptide. The overexpression may be achieved by operably linking the
* nucleic acids to a promoter genetic engineering may occur by standard transformation

techniques, targeted homologous recombination to achieve gene activation of



t herapeutically effective amobunt of a conpound that
nodul ates the activity of a tissue protective

cyt oki ne receptor conplex to a human in need of such
treatnment or prevention. 15 In certain enbodi nents,

. W0 tes/abiesigase or disorder is a disease or di sot/denosdizoss
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affecting excitable tissue. In one enbodi nent, the
i nvention provides for a nethod for enhancing the

ehddB6dou® Pened, of yetibR MiSarAfhlafd sdidclsN 8FcellO iR HEFAREvAdY Rne,
human conprising admnistering a therapeutically

Ifd B lenbEdiARY the Hl;clé%ggé) 5 RLRGist T ed hAkRTe %E%tesb as the

activity of a tissue otective cytokine re
: ' e t hereof . whergin said
o T8 oitid bl leld o S 0T S FeSrp Lot
Q@ oggﬁps r?sults in the enhancenent of associative
R A dﬁgw(HEnnry. I n anot her enbodi nent, the
inventio?%grovides for g nethod for nodul ating the.
acti vi t y bpnesnhodupet, thejpeaation progidesfor 4 mefhed &yddantifying a
conplex in a human, =9 WO 2004/096148
cqmppsieignedviaicdbe activignef atispity raetastivie syteking eeosptoepisdn
that nodul ates the activity of said conplex to a
a A oeramon recepdercknodk-sw b, comprtisieg vdnanisteringy/fan toropound o a/fist
anot her enbodi nent, the invention provides for a
cetipninedistedy follbweaby aubjetingihe vehoiangrafutla 80 $Qe@h the first
di sorder in a human conprising nodulating a tissue 5
cefllefdReRdurIy eile®esR BssheFdRbMNe RIS Ecehdr BorhiEBdhd | N

still another enbodinent, the invention provides for a

adbRhibeithe 188 corBRtRAR S 4\ QcddiGefi URGEAL QB! %uc%aﬁeﬁibgggrggca gnhlgescgn

t! ssues, or or_gans I n a_ human conpri si ngl (
ol BEILELIN R A SRSSEOL R BRI S Moy
oA eSS o0bn s Sk SRR A0

no?ulatin .the activity of a tissue protective
COmPIEY [ e da PRSESIQEH cORmopaecepioplothsh thag Hismivivabefsbe cell
.can be identified by the nethod of any one of the
differs indb gt orllian sersparediothareepndeeihi thendthovenpdund is one that
i dentifying conpounds that have a tissue protective
targéis e tissueprotrotive tiakinerecepor Cotplyx. abh ona cinbadiment, the cells are
protective cytokine receptor conplex. In related
dedved dichinne f cemmbh eecesiopavaoitsmiknt.an anti body specific
for the tissue protective cytokine receptor conpl ex.
I n rel at Reayseiah 86 bsmaNtSd inGAIRE Hddels fo ﬁ%gﬁ:ﬁ? kb ds that
specific for a tissue protective cytol dne” receptor
j di t t.he conmpound
B TR RIS orbfind R dogeg TS chop i ATRR A on

IS a sn u , Or
prfrddt 5 ¥ melitba' 16! 1868 SE D OSTER Bt fnb GO P SiaR protenive * ©

‘activity in a mammal, comprising administering the compound to a first animal

immediately following infliction of an injury, wherein the first animal endogenously

- expresses a tissue protective cytokine receptor complex and administering the compound

to a second animal immediately following infliction of the same type of injury as

inflicted to the first animal, wherein the second animal is deficient in expression of a

tissue protective cytokine receptor complex, such that if recovery from the injury differs
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protective cytokine receptor conplex. In related

enbodi nents, the conpound enhances 20 the activity of

the tissue protective cytol dne receptor conplex. In

rel ated enbodi nents, conpound interferes with the
waoimisisgg of the tissue protective cytoki nepeBocepiamisos

conplex. In related enbodi nents, the conpound is

adm nistered in conjunction with an EPO In certain

inehd At MMklSs coRrdaEBRUBhnE dhint], Sh AR mpSAhERBdulates a
certain enbodi nents, the conpound adm nistered is not

tisRrolebtivealo@ifds RRRGE™eNt s, the conpound 25

adm ni stered i's not a nodified EPO or an EPO mnut ant .

pCT Usoo6 b RbeE RiEe bRy < okl tdplop il s ve
o8, B e R 3R g s
SRR s R

goes not bind the EPO receptor. In rel ated
cellFirs 45 ide FHCR 2 Put 1ok limigdie; prsr cellnel®d oelife2¥drgsBe AisLas colls,
adm nistered is an EPO, a nodified EPO or an EPO
Hep&y? opHs, K562 cellseorddihsellsn dn othendmijodiraenésinelse sellsate usiedguch
an EPO receptor diner. In certain enbodi nents of the
asntel hotdsnitf t¢, Bald nallenin aherfenibotlineatsfe cellsaesised, isadh, as, but
enhancenment of function of excitable tissue, and
noftigitediol eolls Gbmahd gePeid SapinRidABicksy Scibarehd¥Omp RS, IERE, and
conpl ex, the conpound adm nistered is not an EPQO,
Hins@mwia . any EPO nodi fied EPO nutated EPO, or
derivative 10 thereof. In certain other enbodi ments

of the ”FLE&?{H&%@C | L& dsfi%;?@itﬂlg ererﬁfon, flﬁg‘:gn}cplgf(}#aﬁﬁg or

prevention of sease di sorder, or’ col
prSREEIBRLe P oigoldBl s s b o peadBipigprine
R SHGTve FROBEP S RSLHb RGBT SUTSY Bl ies

met hods of the invention for treatnent or prevention
prgjgetixe gytelapescepios spaplex taxg huraasrin ineddonf suddyiteaimesahermrevshition.
function of excitable tissue, or nodulation of a
In gqrigin ranbodimeenisc thie viseasy podisorderriet distase oralisvpdee f ot dffecting
compound admi ni stered does not bind a diner
exaiblsitisfueng of two EPO receptors. |In certain other
enbodi nents of the methods of the invention for

t r eat Merh ofé epbeNAET:) tﬁ@hﬁéﬂtﬁn%&ﬁzﬁﬁé‘ Cor QISP Sbr erffhncing
condi ti on, enhancenent of 20 function of excitable

s S R Al AR B
' ' [ In ..
eSS BEL S BSuHEBpS L G

o

reventi.ng a dj sease o . —
: proPec ve cyttokn% recethor complex boa human in need thereof, wherein said enhancing

the function of excitable cells, tissues, ot organs results in the enhancement of
associative learning or memory.

In another embodiment, the invention provides for a method for

| modulating the activity of a tissue protective cytokine receptor complex in a human,



10

15

20

25

di sorder, the disease or disorder is a nood disorder,
an anxi ety disorder, depression, 25 autism an
attention deficit hyperactivity disorder, Al zheinmer's
di sease, aging, or 11 WD 2004/ 096148 _

wWEO/6R2804/ 013099. cogni tive dysfuncti on. pdmusedsasmeo
enbodi nents, the disease or disorder is caused by
hypoxi a, sei zure di sorders, neurodegenerative
célipfRBgREmitifeRi:QotnpoRial (A MdAblatcl telat i) of SGH 86BSlES 10 2
hypot ensi on, cardiac arrest, radiation, or

hiivRE YR Tisioh it SR en@sPodi Ment's, the di sease or
di sorder is ischema or stroke. In rel ated

o e dh et shiifer nfibSHARE 1 RhBH H6¥iadsTofhmethod for

neur odegenerative condi - _

ol G UL B R LA bEl Foapaipe e
sy, [ inal cord t , AIDS d tia,

e iy Bl egme” GronbedhABHUEE f Unet | on. memory | oss.

amyotrophic, | ateral sclerosis, seizure disorders,

al cohol i {hstill sngthesembodieqns theahvergpmprovigrsior » mathef for

neuronal loss. In other related enbodinents, the 10
enfpnsingdbe fnctifingd exkitable cells, tissuesopnsgawb &y a lymamcomptising

condition. In certain enbodi nents, the neuronuscul ar
medulaiing edissue podentive eyookinesrecdptoa chreplek itd lnsn@, | n certain

enbodi nents of the nethods of the invention for

t r eat menin @iibodirEsHE Ui in@intion fr §6AHS o%ﬁ%ﬂ@iﬁ% a df¥kase or

condi ti on, enhancenent of function of excitable

didor@e?, WRharRing TRth@foh QP e:Rftalfe bl SiEnes Al OE&GE, oY oRMib R 1€

receptor conplex, the disease disorder, condition, or

B e b 5 o B Ml

cerebral.
oA AL Blogll GRS oE i Sttt cprbed RS pbove
o B B S Dl R B oS Sy &

condition, or excitable cells, tissues, or organs, are
a tggjte pgtectivp eytekipe reaspioarepwples. byrstatadhembodivghiaghe bampanod is
limted to, renal tissues, cardiac tissues, 20
an ayichedy spacidic for thstissss protiiveadytdkiresereptor comspden. dn related
ti ssues, lung tissues, pancreas tissues, bone
embodisents, coslpbmndib asaitibodyespbeifio fira teh preciivé eftaltine receptor
ti ssues, kidney tissues, striated nuscle tissues,

cothpeeligdnds SniRfateddabobilchtsSmb boipovhld BRI ENEQULISLIRVE, or
tract tissues, or endocrine tissues. In enbodinments

a ninbher d Ibeﬁ'g.t hﬁ@lafe@ %m%ﬂ&fﬂ%ﬁtjsﬁﬂ% EA}%}OW&]&'BB{% i t:issuet abl e

exci table 5 cells, tissues, or organs, e exc
' ' I [ s_systemtissue or peripheral
R R S O T
ti ool N t ai n, enbodi ts, th i ph I
the gf/é‘fs@erﬂf meggg}%rqr@ac%vg cytg | g?e@ep%or_com%le?f rIﬂI. r%la?erd%mbg?ligr\{e%gs?
compound interferes with the activity of the tissue protective cytokine receptor complex.

In related embodiments, the compound is administered in conjunction with an EPO. In

- certain embodiments, the compound administered is an EPO. In certain embodiments,

the compound administered is not EPO. In related embodiments, the compound.

admiinistered is not a modified EPO or an BPO mutant. Examples of modified EPO and

10
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pl acental tissue, retinal tissue, or cardiac tissue.

I n enbodi nents of the invention for treating or

preventing a di sease or disorder, enhancing the

function of excitable cells, tissues, or organs, or
wodabsatssng the 5 activity of a tissue propents®/013099

cytoki ne receptor conplex the admnistration is oral,

topical, intracranial, intralumnal, inhalation

miRSEHRO QaiRhdy iatludd, Bht:Reh Bhked REthbs RE@INe in section
intraarterial, subcutaneous, intranuscul ar,

54011 PSRRI M SHITHESS At Y, WhelBORHohnd administered is
adm nistration. In related enbodi nents, 't he
arPENTh RSl Bl [ b Qe
P ST 20 of b O e e, B ol By gl B o
. re st r.esect.i o aneurysmrepair, or .a
bR BERRO Eech, Bl S8l of B FYGiol P B8 chmping
nbodi nent the,. i ntio e. medi cal procedure
adiinifg S 4 EREh irgeiged BP0, R AR R L PO BB o n,
the term"tissue protective activity" refers to the
adgymiggged gJPeS sphiping pr ERQ reseptardings. 18 caé%@@bqﬂamaéa@ﬂh@f a
cell, tissue, or organ. The tissue protective 15
mefheds ¢f the inventigefongedtment, nreveniénrns edenetinenboffinaios efswiigble
and cel lular, organ, and/or tissue danage, for
tissyeaansl reqduiatios ef al8ssue plotdiivervykiveiransptor Eompldi, swempound
protective activity nay be specific to excitable
adimirsered isaot asEP@E, afiy BPUARSH RGVENY ndutitt$EPO, or derivative
protective cytokine receptor conplex, such as, but
thétedf. | imted to, the tissues of the central nervous
system The term "tissue protective cytokine receptor

conpl ex"m%%rtéiﬁ%ﬂleﬁé‘r[xﬁdcﬁhle&oofﬁ@rﬂ 8dsBP 'iﬁfenﬁ&’ﬁ% 'sing

at | east one erythropoietin receptor an east one
r tor.,. The tissue protective t oki n
ool or GROVERN 3 Sl ot o hpbR ol fisPlen ot
r.e tors and/ or, beta,conmmpnh receptors, as well as
xR g iR S PP aBeHeSa ke oRapEramaley. he
section 5,1.3 The term"tissue protective cytokine
compeusd adpinisieresl daes ppidhintithe FRAeceptay Inzsriain pihetembodiaants
binds a tissue protective cytol dne receptor conplex
of thaenethods ofthemveltion g @uRQOA 9SG of a disease disorder, or
PCT/ US2004/ 013099 conplex or inhibits activation by a
coditnn, enhtnoemieiingf fimogjem of exAitabld tisswee opmodiastion\f a tisyt oki ne
receptor conplex |igand" can be any type of conpound,
proféstive @gokit¥rbcdp@ir chinplek, 8Bk coPouRy MafhiBSred ISR Aol BRd a dimer
smal | nol ecul es, organi c nol ecul es, or non-organic
HARESESE 066 EPONRBepkdrdl hichif i Ve
Copy?giine receptgrrggﬁglex ?@gﬁ%ﬁ?ﬁ@%&fﬁﬁé ﬁ@%%%ﬁhh
inv e 46 AT B MsBronROEER o eenTHoldet 3 oBMBord Fobab R of

protective cy Ine rece

fun%tiriog]t%gg?%i%@teEﬁ%u%%rﬁg@u?atﬁgg of £ fissug) llargtegtfive%y%olkfnsél%gceptor

complex, the compound administered binds a tissue protective cytokine receptor
complex.

In embodiments of the invention for tregﬁng or preventing a disease or
disorder, the disease or disorder is a mood disorder, an anxisty disorder, dépression,

autism, an attention deficit hyperactivity disorder, Alzheimer’s disease, aging, or

11
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receptor conplex ligand is an antibody specific for
the conplex. The term "preventing a di sease, disorder,
or condition" neans delaying the onset, hindering the
progress, hindering the appearance, protection

wayad/estss | nhi biti.ng 10 or elimnating thepEmesgRRCR99.
or reducing the incidence, of such disease, disorder,
or condition. Use of the term"prevention" is not

cPRARE dyFurcth. Vintriiated ahbodi@bts MhedideRsetor dRBfdefRcaused by
popul ati on adm ni stered a preventative therapy wl |

hRVA! seHaNadiRRdekd) ﬁeﬂb&%@&?aﬁve HisSREDRdumotOkin ?Qﬂ@&hﬁ b Bfhitiple

targeted for prevention, but rather that the patient
\ ' R P ihit sa.re ' 0.t i.ngi dence
SRR B asith oSl el B Bocele BFelalE P
n . cines .ar.e. not .100% ef fect.ive af ..
erfoal B s sbe o BB BLS s midior ool R e ebosments e
Prevention al so enconpasses protection_of excitable
difaSe o] Asorder i "o AT errandiinn. 1 slatrd Sabedmenie fis 1 y
patients and sjtuations for, whom preventative therap
neREAdPRFEAtivaRoReiipR isafroke ddaheimer’s diseasaarlinsoniseiipeess, cercbral
patients for whomsurgery is planned, patients at
palsysirainer spind eprdtieadma AlEMcdementdl, sga-wsbatest logsrof cognitivei ons,
patients at risk for diseases, 20 disorders, or
funghiod) hemery lges,eciypirtpitickitcn) sderesis, seimpadabrdbacilatslismyr
portions of the population at risk for particular
refiliab RieifeRta, aging A14lR6B1a oPhcve@ibés. FMStheietedenibb&ments, the
elderly, infants, or those with weakened i nmune

dise¥selo? ARorderis b Bgl_%@mﬁﬁﬂag Bt SusthPedsaiih! f &ﬁaﬁ%ﬁﬁ%ﬂjﬁ%ﬁy

factors for a disease, disorder, or condition.

A BT 00 1099 TN Lo AR NS L0

I'n conjunction Wth € con
Lhventi.on neaps. adm ni steri a,.c ound prior to,
td O e NEnliBR R o8tk e n B £REBRE SErBEn i o
of..a di,sease, disorder, or .condition. 4. BRIEF
c0. PrbncsneaOtfipetiop of pyetie e 153w e mpdationats tisws
results of a conpetitive assay between EPO and
Prefenipe aytrianetgcete comniex dhpdisesss disederneonditign bemgxicidabdeicells,
. EPO does not bind to the EPO-R  Figure 2 shows the
tisgpes o prganspfre nhiecefdbralr Breeptioremhbdihients ofithe methiods of the
menbranes. Figure 3 shows rat spinal cord tissue
invshigmiertrdatmertt beprprension ofa difeafd disdrier, GEQofidite) bltancement of
Fi gure 4 shows enhanced view of rat spinal cord tissue

fuetion oRAcitable Hshg:, oPhEGRMA 0Ph 11§08 ploteetive recelptogUr €
5 shows the coprecipitation of tﬁe EPO R and (3ée

cohSIEE RieMisease disorder, condition, or excitable cells, tissues, or organs, are not of

the central nervous system including, but not limited to, renal tissues, cardiac tissues,
endothelial tissues, retinal tissues, vascular tissues, lung tissues, pancreas tissues, bone
tissues, skin tissues, embryonic ﬁssues, fetal fissues, kidney tissues, striated muscle
tissues, liver tissues, gastrointestinal tissues reproductive tract tissues, or endocrine
tissues.

In embodiments of the invention for enhancing the function of excitable

cells, tissues, or organs, the excitable tissue is central nervous system tissue or peripheral

12
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Figure 6 shows the potential configuration of the
tissue protective 15 receptor conplex. Figure 7 shows
apoptosis in isolated cardi omyocytes from normal and
(o receptor knockout mce in the presence and absence
woioodi¥4gFi gure 8 shows phot ographs of Westg@mghbaloidono
of the cell proteins separated by pol yacryl am de gel s
usi ng phosphotyrine (PY)-Jak2 anti bodi es. The top gel
neffbus DR fikal, RRESHNALYIRLERS, dRKAriNRRal RES SR Hystbhl te&lelis

stimuilated with EPO at 5 nM and '50nM concentrfati ons.

pl%%ﬁ;gp@sﬁé) Re! ﬁﬁ@o%cg%léa&‘%ﬁ&%?' perforned where

ranes  were stri and repnbed with an anti body

agai nst 2. to confirmequal .l oading. Figure .9 shows
290 aph PSR RGR T hUHR} forRE iR prskdiig B om0y
.expressi ng the. EPO receptar. .Li gand concentration._in
G BRI (B 6 gl Pl 000 0503 o B diang the
PCTI US2004/ 013099 binding (cpm_ (y-axis) for BaF3 EPO
acHWBE g sSSPt AYolkas rescnies complex dheqoppnistation soealpt or
| i gands EPO and carbanyl ated EPO. Figure 10 shows a
topipahiptresraiglgatsdupingld inhaladdn hesel parenseral iniravenehy, peripherally,
menbr anes having the EPO receptor. Ligand
intragrienials subtitaeouspintridnisculax isjapersioqdal isttamhco&a! agiatraietmal

bi nding (cpm (y-axis) for UT-7 EPO receptor
admkfistention. Ny relefel] eMbedinans shea@niti@igtAidn W dridr RGnéd&E Bt OF

| i gands EPO and car banyl ated EPO. Figure 11 shows
sufpicil ROEATFe. B certibdmUdSIRLRACHE burBRal RGeS t%ﬁ%f R&ection,

percent vol ume of hematocrit (y-axis), and,
. : i ,
SRR b SISy TEAY UIREe eodiR AR D) bl e
. ' . l.at ed EPO, d I al oEPO
W é&%{k ﬁéﬂﬁé{ﬁ%&%‘ii@%&ﬂ gglb‘i?ﬂ}{‘ ogr apﬁnof af Ih: gDS— PAGE

gel with a 103 KD nucleolin protein circled. Figure
13 shows a graph of the BBB notor score (y-axis)
3.VEERMINOKS®GYeasured in days fol'low ng spinal injury
(x-axis) where five groups of mce, two wild 15 type
and t hr efs §8d kereinkthe term “tiesne padheiive stieity'defetsttt e oFBS, of
EPO, or carbanyl ated EPO i nmedi ately foll ow ng spinal
inhiibhiing ot delbhiig \Bhaakeloy Beatig 60RO ssh8, GLoRaNTT THeHsRe§Rbtective
car banyl at ed EPO exhi bited increased notor scores
activity @B hinkhRirifws DAY BoROSsabdd] MMdeellhTBr ,{%ﬁgr %s@ue

conparison to all other groups. Figure 14 s

dartld g%,t 28 E)?a%p‘i’é, tﬁo@@de%&rﬁﬂ%h ﬁﬂec&o%vf 5 i L¥isdlB 9?0?&‘,?1% éc[ﬁvﬁ)r' I%%y be

- specific to excitable tissuc, cells, and/or organs having a tissue protective cytokine

Teceptor complex, such as, but not limited to, the tissues of the central nervous system,
The term “tissue protective cytokine receptor complex” as used herein
means a complex comprising at least one erythropoietin receptor and at least one beta
common receptor. The tissue protective cytokine receptor complex may contain multiple
erythropoietin receptors and/or beta commeon receptors, as well as other types of
receptors as described herein in section 5.1.3
The term “tissue protective cytokine receptor complex ligand” means any

compound that binds a tissue protective cytokine receptor complex and activates the

13
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20 under curve (AUC) (y-axis) and groups of mce
(x-axis) for the five groups described above in

Figure 13. The wild type group of mce adm ni stered
carbanyl ated EPO (colum 1) exhibited a significant
wWonemsesi n clinical severity values (i.e.,pd1a%S004/013099
severity) in conparison to all other groups (columms
2-5). 16 WD 2004/ 096148 _PCT/ US2004/ 013099 5.
dofnplex loF DhIDESeRIvAT b By iﬁoﬁﬁhﬁ%ﬁ'ﬁ?&rﬁ\' A hﬁssﬁé ﬁ%?e@ﬁve

invention is directed to nethods Tor use o

dyelkic@EBdhlor S0Rkplex BSAPL A bS ottéaﬁ%)e Rl i bm?ot limited

ti ssue protectlve activities tiss

th d t
i S Sl R S50 % R
tion . of

Nﬁiﬁ?@g@&&&%ﬁe} &'t; ?ss]ilgg o%eg Y]eocyf e rrgc\é:s of, g(gn}g?x ]égjieﬁs include
nhanci ng the function of

ods .f or
SRIRRIRHE “&“31“} chegigal mOgificainms e JAe Droferive fuaing isseptor
al s es for nmethods of treatnment or prevention
°81PP13¥ Eﬁ?@%ﬂ&?’%ﬁ theresl. Apotless sxammlents tisgucminteetivepioking
conmpounds that nodulate the activity of a tissue
155eRfPRomplex ligpndsis gn entibodi precific denthe eompleuch as, but not

10 limted to, those identified by the screening
met hods dﬂwﬁﬂﬁfmnwemtgamMmﬁmmﬂmanmﬂWmdmmha&sﬁnaﬁﬁ@ﬂmﬂ@§
for nethods of enhancing the function of excitable
theehbes, hindesisgiths progress) hidasng e adiaidcsbroteoith LAMROMAMYing
that nodul ate the activity of a tissue protective

ofatinHting thel REREHNE, oﬁféﬂﬁﬂlﬁ%%le Slfn@Sof dakH mﬁ& ldis@d%{f ﬁr

to, those |dent|f|ed by t screenlng nmet

cdnﬂitﬁﬁt U80ef Rrh PYERHOR i ?h@t&n&%ﬁfﬂﬁ ﬁ]i/ %58 S{Iﬁ hods f or

nodul atlng the activity o
h dm ni.steri C ound
Pa‘f?é eb e NG R PR it v%é%‘er%pa ifaeyer 4o the Bscas,
tecti t OK] receptor. co ex. The invention is
dipdrder, o sendifign t&‘fgggg?%f B’Eﬂqﬂh‘éu tirgfle has the petient pemdstion will
@Cep%&r fornﬁ a conp Iex with b6 6%receptor within
i areggiction wy ¢ "smﬁ‘ﬁﬁwﬁ pkthy diseasg.disozdsr, ayceditions Fonedample,
cord and heart. The conplex consists of at |east one
mamydlurrapsines asongs|1 800 effeative At preventiugstiy rthos@whbadepiivéred the
In addition to the R¥Wreceptor, other signal
vagqinm dexsition alscemeqhymsses profeckion ub@dititdetigsésh One Bkilled@tihe
limted to, they, receptor and GP 130, segnents and

aripan tdadisidedtifo bhnts By SituatiSnstiokivhdn %%Qﬁﬁﬁt %?herapr Wogld be

i ncluding, but not limted to,

beldfiRial, s@dHhs bR B@ﬂuﬁl%%@gﬁﬁérts P Ghotdis &%Brﬁﬁyﬁeaﬁ C}Jah%gté &d

to, R(PI NR6, HW74 e Scree
nsﬁﬁﬁlﬂ]ﬁﬁ%ﬂtdisgﬁbe SoltiRfs, c?i'%% %é@ggﬁlgﬁtrs %{fés%tfjf’rf‘s?eﬁ%’t oki ne

25 receptor conplexes’ in
disGRATR ocﬂ"?: ﬁdlﬁgﬁ%tpr&? {eg tb?r ertnpn%n%%t ta}/ %agt%rso(];r p%mo}ls of the

population at risk for particular diseases, disorders, or conditions such as the elderly,
infants, or those with weakened immune systems, or those patients with genetic or other

tisk factors for a disease, disorder, or condition,
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WO 2004/ 096148 - PCT/ US2004/ 013099 tissue protective
cytoki ne receptor conplex. Such assays include binding
assays to identify conmpounds that bind to a tissue
protective cytokine receptor conplex or a |igand

wo bwe/ewisis The di scovery of the applicants prowistesholives
nmeans to identify exceptionally effective conpounds
for use in treatment and prevention of disease,
di sor der She @l “Sdntioiswdiddiin benj@stinewithas e fanecirand of
excitable cells, tissues, and organs. Activation of a

mbthSEUE HRNHleRS6H MEun YeRisishRink 8 C6Mbdnd HASIL St tHERMmb GAR as,
to the upregul ation of the production of protective

arkJoR bistent!t8 e WP BF 2 BNasd) AlsoddbdThi c%gdi'i:ign. nucl eolin
and gl obi ns such as neurogloglns and cytogl obi n
(histoglobin). In certain enbodi nents of the nethods
of the invention described herein above where tissue

10 protecti ve MOWPMHEYCREPADNOETHE FicBReR Of

assaying the identified conpound for tissue
prot ect i ¥RuACt Eepidis/the RXREY e TofBLURSE hﬁg%ﬁgﬁeafm
of nucleolin inthe cell. In certain enbodi nents o

caltfy BRI ach BN ER kA R0 EbOSHLIRY Blol 1o WITHR R

tisSue protective activity Is assaye
assayin j I.fied co u for ti,ssu .
protect?ggng% ?@ﬁ%ywégﬁﬁwpgggmggFﬁgﬁpﬂﬁﬂg?Hﬁgﬁghring
an increased | evel of 15 activity of neurogl obin or
HW%h@%WDbin in a cell. Accordingly, the screening
met hods for identifying conpounds with tissue
pr ot ect i M&UEek showe {at fpipal gprd) tissus stained forjthepreseneasedtibe 6
upregul ated proteins. This tissue protective cytokine
reqepleBpt or conpl ex and downstream regul ators may be
used in assays to identify tissue protective
conpound8gatiedchoets axhandedtviev2sr riahinkl otvd Bdué Gainéd Rk the
nol ecul es and bi ol ogi cs. The conpounds identified

pres&icagf thbgsecepfisays can be used to treat various
- conditions of the central and peripheral nervous

C) Ssugs MEmSEshoRo e SRl %E%?é%b?@%%%@c@f%&bﬁ’
CYTOHI Nig P .
A R A R e A e

receptor and at |east one fl receptor. Various
“wﬁgéégﬁ% xhaturally-occurring, 18 WD 2004/ 096148 -
PCT/ US2 4/0&3099 nodi fi ed, and/or mutant EPO
r ecept oS8R 4 shows aponigsis isisplafpd eradiempenyies frompngrehand g,
such conpl exes of varying nunbers of receptors.
recaierknpekou mige indherpresance and sbgengeofERA.ect i ve  cyt oki ne
‘receptor conpl exes are described below 5.1.1 EPOR
Figure 8 shows photographs of Western blotting of the cell proteins

.separated by polyacrylamide gels using phosphotyrine (PY)-Jak2 antibodies. The top gel

shows that phosphorylated Jak2 was present in cells stimulated with EPO at 5 oM and

- 50nM concentrations. The bottom gel shows a control performed where membranes

were stripped and reprobed with an antibody against Jak2 to confirm equal loading.
Figure 9 shows a graph of ligand binding affinity for BaF3 cells

expressing the EPO receptor. Ligand concentration in nM (x-axis) is plotted against
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5 Mammal i an EPO-R may be used in the present

i nvention. EPO-R cDNA has been isolated from nouse

liver, Tojo et al., 1987, Biochem Biophys. Res. Conm

148: 443-48 and from human fetal liver (Jones et at,
wd 90fssBisood 76: 31-35; W nkehnann et ,at, 188fusphs@@shoo

76: 24-30). This human cDNA encodes a pol ypepti de

chai n of about 55 kDa MW and has about 508 ami no
biadihg ﬁ}gﬂﬁ@:ﬁs)g@ﬂm3 za) fRb6&tor hprdQidd YR oERGRwithdiPo

have been isol ated and sequenced are al so contenpl at ed

j ' Penny and Forget, 1991,

wb‘ébt&r'?igandglsli%@g?bs;g%{ﬁ Hﬁggﬁ? et at, 1991, Bl ood

Genom'cs
Consi st STEUREL0, 055 S HRFR B Rl el by RO e
RSB  EPDGeasiiano Lt orpss e R e Srlp e

domai.n,, and about 235 am ng acids in a 15 cytoplasmc
SO e P Lears) oy Lo EPQgerspton exprgspig cflhipempranes

86: 681-687;, Jones et at, 1990, Bl ood, 76:31-35; Penny
copigefett ity &0 reeppipr liggnde BPQend qarbamatabEPOThe mat ur e

human EPO-R protein has about 484 ami no acids. EPO-R

i s commeFigua¢ 1lsbaws histelgtams of,r1d A, BithaBiopis as messaed by the

Cl onetech (Palo Alto, CA and has gene bank accession
perventheiuma\dhéhkoaiidy-axik); ait, 01 B draRsBhANcvHGEuBL 52 35.

20 The fornms of EPO- R useful in the practice of the

cofifefB&{tn ih MAE (L 1x9Y), in IEOIRASENINATM R Je¥orRfot WehicR§, EPO,
synthetic and reconbi nant forns of human and ot her

cm{%y@gﬁﬁﬂﬁw@% )l ecul es. In addition, EPOR

orims useful 1 n the practfce of the present invention

i ncl ude | r esent l.anal |
equi val eﬁ{g%e:tr% gﬁo%ggélhogfé?p%gﬁhe sfng] B%b?’l %L‘gﬁﬁ 103KD
i val ent . gene products include nmutant EPO-R and 25
mug] P&%*PW“%‘B& fied EPOR Mitant EPO-R may contain
del et i 08% including internal 19 - WD 2004/ 096148 -
PCT/ Us20tigrisidsbors &igpph oidhe BBB aenter soors (v-a¥ig) (eeup me
addi tions yielding fusion proteins, or conservative
megsyck indays foleywing spapel ingural ¢x-axis)oiesrifiee gobupisiofi mivegltvar wild
adj acent to the ami no acid sequence, but that result
type andithtesi . bmick-out aergpeliministetet aithdr PBSCERPOGR cpbadiiard BRO
functionally equivalent BPO R Such am no acid
imsedisitlytfolldvangspiray idh ey "BECwIM tybb eroBp of Sicefadsindtdrad i t Y
in 5 polarity, charge, solubility, hydrophobicity,
carbAHAARANEPO Gickiti IR g
resi dues ?%{{/%Fl\t/eggﬁé}éégédgggﬁpl e, ﬂ%ﬁ gﬁtat?él%%?/%rsggﬁéﬁlﬂg')
; LA a0 j l.ani.ne, |eucine, isoleucine,
ﬁm\? I#Br?e@%%rgﬁ ﬁ'@#@ﬁ"&%@ﬁgﬂﬂgﬁi ne, tryptophan, and
nmet hi onipe: | ar neytral 1 nQ .agi ds .i ncl udi ng
gl yci ne ,ﬁglgle 'rlggl,‘c’“fsrﬁ'r}@%ﬁgrﬂ@ ,0?%§g’é‘f°?ié‘?"%18§?sﬂ@a In area
and. gl ut am ne; ,positively charged (basic)

uncgﬁ.? area@i.‘[?@’s(yalaﬁ@) @@Egrg}pé Ohjeg (x-axis) for the five groups (Sescribed

above in Figure 13. The wild type group of mice administered carbamylated EPO

(column 1) exhibited a significant _hlcrease in clinical severity values (i.e., less severity)

in comparison to all other groups (columns 2-5).
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10 lysine, and histidine; and negatively charged
(acidic) amno acids include aspartic and glutamc
acid. G her known EPO- R nutations such as those
disclosed in U S. Patent No. 5,292,654 are
welnomeagsed by the present invention as wWepdruseddorfbe
sol ubl e (truncated) forns of the EPO receptor
containing only the extracellular domain are al so

cont enpl a4, efEAANLEHDESCHIPITONGP m%ﬁwmsuch as

those 15 disclosed in Harris et al Bi ol
Chem 26ThdHRR5i m¥aﬁigns% HREESto Mdds f(%iﬁ@gfa]%?eréiﬁﬁiamer

and U. S. Patent plication Publication

reo?c {?:1295)%11@19&3 ﬁe&?tgs téé gsés A SﬁEtWe agﬁﬁu& Jf‘%ﬁ%@&)ﬁﬁec'u%

pI ca ent |h SI gnhaling rece subuni t
|-
coﬂ:@&lﬁ) d Ee?m%r}tt]]%n mr‘rﬂa Tgeﬁxélélg tr%e#xodg Lo 1@@%%1185{183'116 gjteétwe

essi.on, no. P 27 or Cenebank , No. 9 .
°°@8%W%aaﬁlfﬁ S0 SebdoR ﬁéﬁ*&eﬁé PR GR of e s
The conserved region of the receptor constitutes

or gpyditign, yjse opFuch ﬁ@nwﬁisawerh?ri%for Faligaeiae Bierfencrign of
gglon The present invention is based, in part, on

exeifiblegeln Hetien rndersys. Theingntion elso provides for medhodes treabummit
the P. receptor co-exist within several excitable

or pieiérdion efitikeass disoslefsy @icnndities bFiadmintst@ngaosp@mds fhanal
cord (see Figures 3 and 4). Applicants al so di scovered

mddhiate thosplvity 6fa Bidsud fbtectd@ cYIOKAO BbLMOBdAblex, such as, but not
PCT/ US2004/ 013099 EPO-R and the (33 receptor play a

linfitl &, itds@idematta by $He siadin dg RefodsbrifenRiyish oTiRGhGention also

process of prot ect| on and repair of tissues that

p.r(fﬁ?mg Eﬁﬁ}&l{%?@r ecept use(fstﬁ‘)?l Oﬁ%gléﬁﬁ%é % %I;QI %aﬁ]lg?
s RREL bRk} 3 %d“ﬁ GOCRIRA o8 Ui St Sona
rece”ﬁf’r Bubfiomich i FoL L IR Prihp ROy 48 bF e SPpopRmothods

resent invention include proteins that represent
f g iventioma g Ivgufiopalse providgs fs nsithads & snodglaging the activity of
functlonally equi val ent gene products may incl ude
a tigaue pietective cyteldegreepion neinplerely sminigtering i forepbuid that
receptor. The nutant (3, receptors nmay contain 10
modghtes ords taygstaudb tici tisgeiprdtetinatytoldahetebene, comglikt | ons,
including additions yielding fusion proteins, or

conser v athke #8/eRtidiSik bised bioihs dRbovRfy BYPLE GiventbRTh-A BRSO
within and/or adjacent to the ani'no acid sequence,

%}J‘tﬂr foiRata dofDitlwittg, fece xgﬁ‘hr] g%gt%?%?eﬂsr lﬁgugpgxgg Bs @

nctional ly equival e tate
brof R 93 b oo %i\?’%é%@ EaStoot i o R Aporarlet

mﬂ{ gtgieasg\l 61:16'763 ?e%gptoz\'{\qg adl\tl:htlon to the {3, receptor, other signal transducing

ﬂ:

receptors may be used including, but not limited to, the ; receptor and GP130, segments

~and portions of other Type-1 cytokine receptors, including, but not limited to, GM-CSF,

IL-3, IL-5, efc., and orphan receptors, including, but not limited to, ROR1, NR6, HM74,
efc. The screening methods of the invention may use such tissue protective cytokine

receptor complexes in assays for idenfifying compounds that modulate the activity of a
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15 @B75P, Y376N, WB83R, and L399P), and extracell ul ar
truncations (1 GH7). (See RJ. D Andrea and T.J.
Gonda, 2000, Experinental Hematol ogy 28:231-243;
D Andrea et al., 1998, J. din. Invest.

wolhdi/deemi- 1960; Jenkins et al., 1999, J. Bi gtrushamszose
274.8669- 8677). It is also contenpl ated that other
known signaling receptor subunits 20 including, but

tisQRtprdtbdiivt @ﬁoﬁiﬁ% re'cébtorrcgﬁlgﬁ(.g Sucdaimiidle biafdg MR8

receptors may be used the pfesent iInvention as

4] ol LMLl SO L s

th ceptars i-I, was. previou known .t 0..Ri nd_wit
el THE @Rl ot icafi iy Tt AR iR Bfeplohty
ecept or 5.coml ex for CSF consi,sts of CSE
olfp g 5piBpounfl 5 Hog 1 BEwpERH84 PERNERER BT ReesRisonierayg
2004/ 096148 - PCTI US2004/ 013099 . ligand. The EPO R has
copHEMns @ Wk a3 Fhansement of gxaipll citls; Hissheseand org@@e.ept or .
(See Yutaka et al., 1995, Biochem Biophy. Res. Com
208: 1060Aatyson Fiaispusipyotedtive cytoligorcepi@| comglex may lead to
90: 1867-1873; D Andrea et al.,1998,1. din, Invest.
thehPPegiBbdn AEBOprpd@ition bfprbigctivepeateing invinding, biteoplimieaii,
invention, the P. receptor forns a heteronmultinmer with
nuéleginkROghbits bwthfae henroglbhitsdid cpioglobt(hig® gloBimR Pih@ertain
conpl ex. This is based on inmunoprecipitation studies

emB6IRBEE bAhe BRtbRAST thdBvétioh geseﬁ@régrheﬁemﬂab%?é)wﬁe& geRpL ors

coprecipitate (see Figure ) IS tissue protective
prof G REPAR L AT, LRSIoH P Rodling B8 Fon 8 b e tied
Ei e, he tissue.protective receptor . 10.conpl ex
ol ey gl Rl B Pt ol SEERIS et U
protective receptor cOQ ex confiqgurations are al so .
cont enpl IEPW%?E‘?@W%&W m?tﬁ?/‘{—?r?? i%j%?ﬂn‘qug?“ Sseaitsd derein
‘greater that one EPO- R Exanples of tissue protective
whete HESe BrolecNpIEivEY isasiyehilieatca @f ppayingthe ifcati et compound
invention include, but are not linmted to, BPO-R2/ fig
for tissue prodecive StigitReomyBisey dntesnperaneaamibgEmdndreased level of
receptor3. The nost suggested configuration of the

activity sfresuidglgbirnéregtogiobin'ie a ell. A coonitidly xhd srdehide nfdthollShor
receptor2 as depicted in Figure 6. As shown therein,

ideifying YdmPRInAYwWhR HEstle Biotediive RaVItY @by MilideAekeHon of fuch
possi bl e nechani sm by which the tissue protective

upr6RIRQURGeRNds to the tissue protective receptor
conpl ex 1 nvolves the tissue protective conpound first

bi ndi ng .t S $
recepto rrfgﬁ sgﬁsr.#g Hﬁc&&ﬁ@e t&nt gﬂ%%#%%g% O%%ﬁ’l%g %3@ %‘%"%ﬁ%ﬁn 'S

reglﬁgtgl‘esll’}{ayl 1:!3' ulélesé i%%?ssla\}/rse to%enggzeﬁsrsrlﬁat pr}gt%ctive compounds, including, but

not lirnited to, small molecules and biologics. The compounds identified using these

assays can be used to treat various conditions of the ceniral and peripheral nervous

systems as well as those of other excitable cells, tissues, and organs.

5.1 THE TISSUE PROTECTIVE CYTOKINE RECEPTOR COMPLEX

The receptor complex for use in the methods of the invention comprises at

least one BPO receptor and at least one B, receptor. Various types of naturally-occurring,
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20 by which a ligand may bind to the tissue protective
receptor conplex and those of ordinary skill in the
art could reasonably envision other nechani sns by
whi ch binding can occur - the receptor conplex naybe
Wo R oMSd (EPO-R and two j 3 receptor) pri OPCT/US2004/013099
bi nding the Iigand, etc. The receptor pol ypepti des of
the present invention, including full-length 25
modged pindics mutaat BRO crceftomgne A1 iscepinrgmay begandbinwid el fomg such
fragnents), and fusion polypeptides 22 WO 2004/096148
coripIekddD2 OfnG hoflB&s ofdtephes. et Ry exanglaeifiisak pyotective
engi neered host cells according to conventiona
cytbRifi6 PlcgteiSoonpRik et @ddRb@bed BN Opoi et in bi ndi ng
fragnments of the EPO receptor have been identified
(Barone et at, J. Biol. Chem 272:4985-4992). Such
fr nts that also conplex with a f3 receptor nay be
SJJsgggﬁﬁ‘the screeni ng net hods of the invention. 5 5.2

SCREENI ASSAYS Tj ssue protective cytokine receptar
conpl ex m@?@ﬁé’?ﬁ@aﬁy bediped in HheRegpeRignventiep, GR cbra
descri bed above can be used in screening assays to
has g ispIeipd SORBOINEI reain g @, 19575 Biseiqph.deriipkes. Comm.
activity. Conpounds identified in these assays nmay
148144318 rad fréve humart fetal yer Gfones & ohpl198Q, Bleodj76:31351d to a
ti ssue protective cytokine receptor conplex, or 10
Wintelinhai e of 90, Ble@rinst14630) 0 This hivh&s¢EN A eadoded 4 pedypeptide
cyt oki ne receptor conplex ligand and the conplex. In
chagfléh dbb@ii55 KDASIWORR Ak Whdui S08Rkitd RillsBikerl SEEHBR| Ydtes bRve

a tissue protective activity. This invention is

hurRaY KPR @4t v 8l 14blafel and SdqBEREN L e GRIPAK at%% bg §ien9

an EPO receptor-#. receptor conplex in a

el LR B AESENRN SSER PTGl o FEIHE

Blogii /b 2eB 2358}, ok Ebmn e oL B O-Beg ok e trg

.screening utilizes eukar%otlc cells which are stabl%
aciq yesiqugsdn Aaignalpeniide.cbaw2h aminoAgids &  exjyacelialag dospan.giopy
the pol ypeptide or fragnent, Drugs are screened
23 a39i8p pYds Baarembrangrspinpingstomag, ked dboutciiaetia doids iba ndi ng
assays. Such cells, either in viable or fixed 20 form
cytapdasmied ausét(TT Smdrea aand Fandl 390K Chig. Iaest,yBs: 68O 7dvvies ef al.,
nmeasure, for exanple, the formation of conpl exes
1990 Bloed 176136 G6Rephy AlFdri@, 19€ Cendi3Ol LERLEN, Dhe R¥AFY NE
the dimnution in conplex formation between the

hundah FPOER Prdif 644 a‘tﬁ&lu_emh Hkrldecld8 C BPOI is lcSﬁ%fc@ﬁy%QQLagfé

appropriate cell line, which are well known rn t

ﬁong‘gPOBv\iFQﬁen@m&?ech TEffo ARSATR) SR 1SSk B RcABTn Aumber

M60459 and SwissProt accession number P19235.

The forms of EPO-R useful in the practice of the present invention

-encompass naturally occurring, synthetic and recombinant forms of human and other

mammalian EPO-R related molecules. In addition, EPO-R forms useful in the practice
of the present invention include proteins that represent functionally equivalent gene
products. Such a fimctionally equivalént gene products include mutant EPO-R and
chemically modified EPO-R. Mutant EPO-R may contain deletions, including internal

19



10

15

20

25

23 WD 2004/ 096148 - PCT/ US2004/ 013099 The tissue
protective cytokine receptor conpl exes descri bed above
in section 5.1 can simlarly be used in assays to
determ ne biol ogical activity, including in a pane
wWQRoowfle148pl e receptors for hi gh-throughput BCr/esoeangsose .
as a reagent (including the |abeled reagent) in
assays designed to quantitatively determ ne | evels of
deletionss addetidhs, inddiag additionopipldingdudion froelnePir eatsefviativeds,
as markers for tissues in which the corresponding
substifisios ¢ra@tifCidid/RsiGQaRAMRhndor BAjedeRt 16 Mihd aihy aBX RigheRe,d
(either constitutively or at a particul ar stage of
but thesbRtigh b FQlRnichAleh G 1 the eﬂﬁrge}%ﬁﬁues QurlcRor@lly S GASE
state), and, of course, to isolate correlative
a . . . o
S e L S R S STl T S

above are we
polt B S S SRt PRSP RPIT AloL G gl nate

d ed Col d in rbor | ahorator Press, . .
of & psiiyardivved. ot piboref, BStnnlR Ay eob jagpiRaacidgdnelude
1989, and, "Methods, in Enzynol ogy: Guide to Ml ecul ar
alaping, {FucipeTiselguniegy ealine, niplingephenylpleiiae trypiophas; andgnethionine;
and A. R_Kimel eds., 1987. 15 In certain
polevasytplannsacidstiacledizgglycing, serine, throenine,icysteide symiibead
herein may be used to identify a conpound that
asparagoe ot glutintine; positiedyehapgedt(esic) waino yutidkinokids agiyiepr
conpl ex. Such assays may be carried out in the absence
Iysink, amd histidine; 4pt abgeivély Ch-eyEdqkdidie) aniifs SRATACIGR MRb&YC and
ligand. The interaction nay be, for exanple, binding

gluiknié £8d.t Sffier kEWIPRROE htatidns %h{% &R H%@&f‘sélé{sgd QY URK PREt

receptor conplex or activity of a tissue 20 protective

C ' . di ments, the
B R L L

cyt oki ng, rece 0 The_.co und jdenti.fied. is

one t hat %d%i@ie @“Fn%g%};fﬂms Q{I@ﬁgg Teqgpier poiatping PRlg dhe

to,. activation of the fissue protective cytokine
°X“iﬂ‘é%‘é‘%f dPmap Ay alse coptemplatedforyse i the prgsenbipeLtion spRbips those
.cell proliferation, or_a tissue protective activity.
discipped inHagry &f 4 1992./pBiohIGhymn 267 BR2REdY ane dhlcacs 4993 Blood25

wherein the conmpound is not contacted to the tissue
82: b1 81 andtl.§ Patant ApplivationsRuhlicaion Nod 200200%1346.096148

RCTI US2004/ 013099 conpl ex. Were there is a
difference in the readout with and w t hout the

O§TREUlor 2 conmpound that interacts with the tissue
priot ecti ve cytokine receptor conplex is identified.

bt ©r ki boont A9 farfih8a & GRS orertii Undth

but not e
associated with human GM-CSF, IL-3 and IL-5. In addition to these cytokines, the &,

- recepior (e.g., Swiss accession no. P32927 or Genebank No, M59941) has been
‘demonstrated to bind EPO-R in certain instances. The conserved region of the 3,

receptor constitutes all or part of the extracellular ligand-binding region. The present

invention is based, in part, on the demonstration by the Applicants that the EPO-R and

the B. receptor co-exist within several excitable cells, such as the brain (sec Figure 2) and

spinal cord (see Figures 3 and 4). Applicants also discovered that complexes of the
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of the tissue protective cytokine receptor conpl ex,
can be neasured prior to contacting 5 the tissue
protective cytokine receptor conplex with the test
conmpound, and the difference in readout before and
WQrG0&Psesddi t i on of the compound can be usedPCTUSA@ri3ohy
conpounds. In certain other enbodi nents, the assays of
the invention maybe used to identify conmpounds that
ERteR ahdithe 5. iecapior phayheamoledn @ mechmnismf thatdeadito the phipdologic
interaction between 10 a tissue protective cytokine
praceseff potectianpida¥pdil daistheamel axplebsShshe compleR&l(bee®Figures 13
cyt oki ne receptor conpl ex. Such assays may be carried
an®W). i n the presence of a tissue protective cytoldne
receptor conplex ligand, such as EPO or an anti body
speci fi i : ML
compl ex. Tt o S Pl R e pEy DO Rl Rl
dout i nce of: t.h
en s ioalyRR6RMbe. SO of RSSRAER R0 B O URG BliollE
can.then be conpared tq that.in the absence of ERO, |f
e Pt RISt SRR DRiscuirs g radifor, Batiater damis el e
and without the conpound is, dependent gn the_ presence
pregce o e Prisp AEnEeehupreiing thobtrarcasd Smefenally equivalent
interaction of a tissue protective cytokine receptor
genegupstugly. Smchrfirationallypgniyales geareproducisaday implndewpiani &, | f
the difference in level of readout detected results
recépiorand phdnricallyasadified §.ecdptot. The ntutent By eeepare maf cantain
conpound, 20 wherein the increase is dependent on the
delptioas,emdeling infel{a)] delationgodiliitnspinclublidgiatdidsmctiélding fusion
between a tissue protective cytokine receptor conplex

probeited, dricdndehalaPelsubstitieR oF iR acid MstdREdWHthiY @hdor ddfactdi®o

difference in |l evel of readout detected results from

the M%fde*?ﬁ%“%% but thA 94 i @“sﬁl@rg” E’Haﬁg@ PGk s AABRAUAY.

wherein crease Is dfpen ent i the “presence o
m{ﬁ?y ec'}%%eﬁg-c@%a;&% bl e 36t e féifj??%& fies
, M oy . . . . =
MG 306 Bee RBbbekFi. ERBHorst siatonn dal i foSimeen

t he readout is a negative readout. For exanple, a
Q318 (1 E53Bo L ADBN end ool rpesgHens AGHY (et
on the tissue protective cytokine receptor conplex
D’ Apdepaiasd T sSondani9, Bxperimpatalidenmitelhgys2fs2B ladt3e Df Anstrea o
incorporated into the assay, then a negative readout
al., 988, J.linchuvest.t 108t1941-¢ 950y funkiths wi 41 1999 J.disl. Chem X7H:8669-
has 5 been identified. Any or all of these assays
g8677hat utilize a tissue protective cytokine receptor
conpl ex are capabl e of being devel oped into reagent

grade of; jddibo édﬁfe%?)tlatéd)ﬁlat BRI RS ﬁéﬂaﬁﬁé }egébt&%uﬁlﬁﬁlg arch

and/ or cli nical oduct s.

including, but not limited to, . receptor and GP-130, and orphan receptors may be used

wﬂhihepmsmﬂhnmmﬁonas“mﬂ‘

5.1.3 Structure of the Heteromultimer Receptor Complex

The 8. receptor forms a multimer with many of the receptors it was
previously known to bind with, i.e., GM-CSF, IL-3, and IL-5. For example, the receptor
complex for GM-CSF consists of GM-CSF receptor, two §, receptors, and the GM-CSF
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5.2.1 Cell-Free Assays 10 The tissue protective
cytoki ne receptor conpl exes descri bed herein may be
used in cell-free assays to identify conmpounds havi ng
a tissue protective activity. In certain enbodi nents
WQR004/8%6148f r ee assays, the tissue protectivePCYURM4IE3099
receptor conplexes may be free in solution or
attached to a solid support. The activity of a tissue
ligardo e BPQeR. bast teki kispwigio dgptror corpihexl weith the 3. Besepten$ieeed
in a variety of ways. For 15 exanple, activity may be
Yutdke ecaypeRsnBioshainiBioghy. Res. Gomo208: 10669 066; Pulihegter alg 1997,
cytoki ne receptor conplex or the binding affinity of
Blébd} 903 B367- 187 DR Ahtleg e£M], QSINE CIBRCRRELI102Q0%1-8960. )8 hilarly,
conmpound. In certain enbodi nents, the tissue

acdRFRALH theiReeH iR dnREn, RIS %cgﬁt?r Ji%gfcﬁ)i Reterbiu hith e EPO-

bi ndi ng assays in the formo _ ated nenbranes
R (G el 3 el i B B RS R,

far ,a nmet hod .f i,dentifyin conpound_t haf .

st Ao PRLAtRE el o ol S0 R FRARGES el Ggp Figure
contacting a test conpound with a tissue protective

Slcytokine receptor conplex, by nmeasuring the |evel of
tissue protective cytokine receptor conplex activity,
i dent i f yibifdissuensetective agsepiaracomledinclpdrs eblgast eneFPO-R and
decreases the |l evel of tissue protective cytokine

at least@nstio recepbonp | Pecferably; asidepiciad o gare Gpthe diskub profdutive evapkor
of tissue protective cytokine receptor conpl ex

comyeitx wiltiyclndecpgente dhanrone BErebiPtoz 0 Uiks1id4Hdi48ive receptor complex
PCT/ US2004/ 013099 the absence of the test conpound,

condfigrafGif Al Al dohiRmpBesatbyfthBstedetihv AR MNRchies grbhiaSHA
protective activity. In a direct binding assay, either

ond B¥D-RI SRR ROV R htediive ?éé@p&@fw&tﬁlﬁﬁéx%y&mt&%%ﬁ%%me

receptor conplex 1s contacte a test

it . nding of t ¢
protéBf SR chiog By e Bl el ER R Bitelhr I KR
ta lLace in solution or on solid,surface.
reogafoly @iﬁ?@:ﬁﬁh@cw&w o5 AepePledioB puseiian P RShsg
for detection. Any detectable conpound may be used
profegijverenspior eRpplex je ﬁ¥’9 fatecapierzias fepictefl indidgurg6. As shown
| um nescent, fluorescent, or radioactive isotope or
thergingWithaub being brung by aneparteulas theneypi anssible endobdnism byswiioh
as an enzyne or dye. After a period of incubation
the Bsshé proteetinte donpoilrl indsde thy tismetpadtertipt sceptot domplexdntdlas
is exposed to conditions and mani pul ati ons t hat

* the tisSUDMOteEtiRRBMpOInd B HREG Fitc b FPODR WiMhbe SibsGRBRBUAG.

Typically, it involves washing w th an appropriate
BT Gl e AL
by WHicH4 fizaRf i b6 e e E RRLRE OB GH BRUOS ¢ ©

- ordinary skill in the art could reasonably envision other mechanisms by which binding

can ocour ~ the receptor complex may be preformed (EPO-R and. two f, receptor) prior
to binding the ligand, etc.
The receptor polypeptides of the present invention, including full-length

receptors, receptor fragments (e.g. ligand-binding fragments), and fusion polypeptides
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the test conmpound is detected. 15 In a conpetition

bi ndi ng assay, test conpounds are assayed for their

ability to disrupt or enhance the binding of the

ligand (e.g., EPO) to the tissue protective cytokine
wo BoePsns conpl ex. Labeled ligand. (e.g., ERQs2004/013099

carbanyl ated EPO may be mxed with the tissue

protective cytokine receptor conplex or a fragnent

canlHegr@Rited ANEnetih B RAGinbsEhosE QNG 'h&d'o%% toRoNehGdhat he

interaction between them would normally occur, 20 wth
e o M ab S g eg s 8 Plink ARahEy o FFRPO RS e
: Ci . ‘
bech iEAHEPIALGEL 11 HUOKLOE 719685 8orS OBRL T TBs Bt alo

anoun e‘pre

absen f test compound. .In a preferred _enhodi pent,
conf5 B P P sk B S PR O crBHLA S LR RE T gRy P
bi ndi ng assay is carried out wwth one or nore
conmponents i mmoblilized on a solid 25 surface. In
52 \SCREENINGREA®RNt s, the solid support could be, but
is not restricted to, 27 WD 2004/096148 -
PCT/ US2 TastiOfrdfaetdre cpokine aschsiawdotplgxes, yadhyas Snenot limited to,
pol ypropyl ene, pol yethl ene, glass, nitrocellul ose,

thogdadetdtidBd aboVy b@tibe wBed Masrkaigissifys ideR R EsAFoundd Wiving a
support configuration can include beads, rmenbranes,

tissiH b RAR el gé ’Cgh%@uﬂc@ §RRifdd if Wek@LEaR fma?vtn'i td R0

vessel suchi crotiter plate, test tube or other
o : Lo e livati on. of t ti
sl S B0, g I PR M ok o
mo SR B8 Tl Dol el s qyRTe Escbh P D and the

at t achnent y be indirect, .i.e. through an attached
comgle; E%g@;ﬂqng&s ﬁ@??fé\ng%#%meﬁwﬁhwwﬁ lavp a tipus prodeciive
.cytokine receptor conplex and negative controls are
aCtlYlg@ged with an epitope, such as gl utathione
S-transferase (GST) so that the attachnent to the
sol i d sWhisavenigoaris peetiondailyatefll foy saechihgmonyeursls Y Liging an
avai |l abl e anti body such as anti-GST (Santa Cruz
EP(Bicodpturkf) adoaply) confplex i ey gH s0saristy®lf das sadebring feyhrijuasi T
assay maybe perfornmed using a tissue protective
recefist EdgiFlex ERFIBRIIGH sl lméslfefﬁay\aufeh bé fred iﬁm@fl‘atibﬁ, Affkli B £

solid support. Typically, the non-nmobilized conpongnt
ot ISR et LSS Sl L 0L

' 1 [ A i .
s A b ReAl Sk S PLI Rl ML b usec

- ,.as |lum gescent, . chronmophore, fluorescent, or
aoids SrprossiDg fi Of@mt@ﬁer %?BHS% ﬁm@weéﬁrﬁmf? agaipsi suchg g

noni sotopi ¢ | abel s, such as enzynes or dyes. In a
transforared cpllsgn spmpriitive binding pwsayse Such eadisyriieran vinbles e

with a fluorophore such as fluorescein isothiocyanate

| formy, paritg used for standard binding assays. One may measure, for example, the

formation of complexes between receptor and the agent being tested or examine the
diminution in complex formation between the tissue protective cytokine receptor
complex and an appropriate cell line, which are well known in the art. For example, see

examples sections 6 and 7 below.
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avai |l able from Sigma Chemcals, St. Louis). 20 The

| abel ed test conpounds, or ligand (e.g., EPO or

carbanyl ated EPO) plus test compounds, are then

allowed to contact wwth the solid support, under
waemodissiens that allow specific binding top@ggsiiosntzos

After the binding reaction has taken place, unbound

and non-specifically bound test conpounds are

separ at exheligsugpadisctiof cyt@iahY regeptdt@omplkdsAeRribat bashHENT

of the binding partner to the solid phase can be

secB&iE 9 MRlah SRAA R 'Be 8R4 Msk AN So IR BMPgiEA aE[ﬂf?tﬁf‘leigglhﬁﬁlgﬁp

in the art, including but not imtedto

+ A0 SORAUERE AR o bt e, B el Bl ffhcing e
labélﬁci ) e@&%bl st tcﬂam gnt | ﬁfja V?I}? 'Sét%rgﬂlg«{jl?geg%%{g t{sgmt Ihe
PI"%F@Y%‘PF Fﬁ‘r{?‘eﬂ%goévi‘ﬁv‘}ﬁ% s b5t 3y ViR Bened o

the solid phase,. and so on. 5 Preferably, the tissue
co wales Px?%w é‘tht“E%"% epmnopRdhs preferentily expressediebert o

bi ndi ng assays in the formof intact cells that
conghitpiivedssorah @ patiewiretage of tisswd differeytiasion oedevelopwpitor in a

conpl ex (see assays described in the sections 5.2.2 ),
disaase staie)] atdedf cvmrshrtaisehite coabtvaligagds he ti ssue

protective cytokine receptor conplex. Thus, direct

bi ndi ng Methddl 6or phifSiftitg: the Ss@Bisied aBorleQld WEI HRHARS tHose

conplex or the ability of a test conpound to nodul ate

skilled ith lafta REfetdnSSEUBsRERE SchinYelhdd¥é iinide %{h@&%&ﬁm
conplex (e.g., EPO-tisSue protectlve cytold

" Jl&&?a?t‘?&mx‘fgom&@ato‘?fmﬁ:gﬁ?f §a¥@ etnﬁ bﬁﬁ%ﬁhbi?@ﬂb%x&‘t&y

culture or 1 n ani ma sence an

Sl i S LA L

ext act bt ed fr h cells, and the test
‘?Paf)‘? 7‘6@% clominedtseupigirshvedomie Ereg Pergst: fskd
to |dent|fy c ounds 15 that interact with the tissue
and gy B %ﬁine receptor conplex. For example, in
a typlcal experlnent usi ng isol ated nmenbranes, cells
may be beseseincabbdimentsithewssad of the invepliasdestrived hérsinmeay
protective cytokine receptor conplex. Menbranes can be
be ubrdrtv ékntfy drpmpstwitiaideraes vith guiksiephsiestive dytokin@redpior
vitro binding assay. Labeled ligand (e.g., 125I-
compRRebath &80} ma§ bOouREl di@ir the abFeR T A EiSsud qsfbt@ﬁ$@aﬁauﬁé> r

specific activity; specific 20 binding is deterrined

recePtbr GRAIA Ih g, Yhd 1Htep‘£cﬁtfﬂa1gg5f c?r Efﬂﬁﬂ%oft%{ege

presence O EXCESS un

comﬁc‘ﬂjnﬁ % Ssshé sl%}té%the cgfc[ ?gp]te C%Btoﬁ Eé(%lﬁllfl)r}‘e%r:?%ﬁ‘él t g,r& i£9 npl ex

|n non-ce to identif
prot%ci} e recep or compfex ﬁl suc eml?o%nents the test compound is

contacted with a tissue protective cytokine receptor complex. The compound identified
is one that produces a readout, such as, but not limited to, activation of the tissue
protective cytokine receptor complex, transcription of a reporter gene, cell proliferation,
or a tissue protective activity. Such assays are typically performed with a control,

wherein the compound is not contacted to the tissue protective cytokine receptor
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that bind to the tissue protective cytokine receptor
conplex ligand. Alternatively, a 25 ligand binding
domai n of the reconbi nantly expressed tissue
protective cytokine 29 WO 2004/096148

wOPH4AI5RA004/ 013099 receptor conpl ex, or a fdTgsIBIalo1069
the tissue protective cytokine receptor conplex, can

. be used in the non-cell based screening assays. In

cordflt. MWhera e i A HitfeConBERIARE RBIMut with &RE WSt the compound, a

corresponding to one or nore of the binding domai ns of

conBfind USSR Bk e YLK ISR BRSO ALK, O
oA 8l, W AT DL WS £ PR E Ry
f ounds that hind t.o the lLasm.c,,

7 €x
of fé%?%'ﬂ?%}?{%#*{@ﬁ%%ﬂ@g?fszt%?oap @ F@&@f%ﬁ%&’féﬁe Eftpine
the §RpR o5 Y AFGTE AP S CHIELLX Wih 6o FSBn aBE Bt | v

..cytokine receptor conplex. In non- cell based assays
diffpigpceip zefet ﬁﬁfg{q and efierradditien of the serapqynd carchs used toyidesitifine
receptor 10 conplex is attached to a solid substrate
compgerisas a test tube, mcroliter well or a colum, by
nmeans well known to those in the art (see Ausubel et
al, 1998 ce@uinrodnet elfb@limerns, she a3sayb/bf e invamtioBingdydgyised to
John Wley & Sons, NY). The test conpounds are then
iderfigp eangrbuhdiithat idufatedhd. | duhihck Or RitchrelvAitH, (R ihleMBEEh between
protective cytokine receptor conpl ex. Al'ternati vel Y,

a tisisﬂﬁ%rﬁt:eggﬂe ?gtol&iﬁé?écbﬁ& Mléi%[gﬁﬁff a8 disQHprotBet R LbkHE

_ 5 assay,” the l'abel’ed conponent IF al'T owed }o
ke b B S RO e PRt et
cytelnd PPt Al HeB50 i BT g op 080G o0 RS sl of

t he bindin reacti on through an ultrafilter whose
protigive Sake e Saeless TLmeharbodmsYs dbr ifiaeisch the Inid
not of its binding partner(s) or of |abeled conponent
of readeir én the prepesice and qu'i’é‘?n@g pf the Gesipmpound way bedetestedo The level
achi eved using any reagent capable of capturing a
of repilowd catherplba qeeparedfio thiakin lthdrbbexle olER@NH tite difference in the
sol ution, such as an anti body agai nst the binding
levepafirtadent, deteate indthradd biithelittigs derpbeidis Wijellent 8 thie R Ers bf
with a ligand previously attached to the binding

EPOR tHch aeém%aﬁd {0 R Bulatesthe RRerRETRAGE MR e ploflci P @iTif @
phage library can be screened by 25 passing phage

rece Ctg%&#ﬁ;l%cg\ﬁ@éi%d &g@&:@g% 8{341 %g%ﬂ%% gﬁtﬁﬁ! dfd‘é-&%@fﬁ 18vel §f
TR RSO P B U LB S

wherein the increase is dependent on the presence of EPO, an agonist of the interaction

between a tissue protective cytokine receptor complex and its ligand is identified,
Altematively, if the difference in level of readout detected results from an decrease in
readout in the presence of a compound, wherein the decrease is dependent on the
presence of EPO, then an antagonist of the interaction between a tissue protective

cytokine receptor complex and its ligand is identified. The situation is reversed in
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linked to a solid phase, such as plastic beads. By
altering the stringency of the washing buffer, it is
possible to enrich for phage that express peptides
with high affinity for the tissue protective cytokine
WO B0ep6Ag conpl ex. Phage isolated fromthe gs@u¥voye
be 5 cloned and the affinities of the short peptides
can be neasured directly. Sequences for nore than one

emBidifBRhQO tHeEad6@ s Phega@ritbaRt. tiRdr bRSpld QlreA¥@nay be
hi gher affinity binding to the tissue protective

, o . ,
prefebl R FoohRlRl ks nE QTR S iRk I AORNE B RelhE.
[,adi t t ] e tective cvtokipe
corbEBATEdos B e f ol wih SRR ol o B
identif e | ecul ar,. 10 nt acts Ret. n.the tjissue
sssiy, P p PeptivE ot ey RideaimeB o comprind Sane st st
cO ogng. This will allow the design of non-protein
beeﬁ&{% s which minmic those contacts. Such a conpound
may have the same activity of the peptide and can be
used t hémypeel pithesepssaysihgtivhilize hidsserivraisetingeytvking e¢ospfor
efficient and | ess costly to produce. In another

complexaind ¢apatderbhtingatevelopedtintp seagens gade of kit foematrfoent i on,
the solid 15 support is nmenbranes containing the

contmess aizafisrodsaedebrel and/érafihiosl predvet or conpl ex attached
to a mcrotiter dish. Test conpounds, for exanple,
cells that express library nenbers, are cultivated

condi tions that all ow expression of the |library
S'Z'xerﬁ‘g% e%ﬁsaytshe mcrotiter dish. Library members that
bind to.,th rotein (or.nucleic acid or, deriyative
o 6 har e s Srefedhels ol dece hntendt desiritsy Hin 4y
exagnple in Parmey 20 and Smth, 1988, Gene, .
be “?%f ’@G‘Sﬁ'@f% 2S5BS WP léégﬁf@@map@qndamg Hissaeguptertiygastivity. In
13:422-427; PCT Publication No. WO 94/18318; and in
certgip pabedimenis of qellcfrasarseln disdisene protective gytokinerdcegtied
remai ning on the solid surface may be detected by any
comgkekesanaydre fietih sxdution@nmitiched foe salid support. Ehxeoagikity of f tiskiee
test conmpound is |abeled with a fluorophore, a
protédtive titoEihefecsor cofiples athyhe nileieed in QIR P $EFays3 Fo¥\O
2004/ 096148 - PCTI US2004/ 013099 Various in vitro
exa:%?&,%ﬁvi@ﬂﬁask& tHS Qurfolnd 8 @8Ikidyfty bRAY tiQliptotediVe cit_@lh’hé ty

a conmpound to bind a tisSue protective cytokine
R G R R s S S
and bl BBl e ffy F bt R B o Rt "
o Sy i SRt B R i s e e

ti ssue protective cytoldne receptor conplex or |igand

 tissug projectiveratokine reeapioanymplesd EPO)

In one embodiment, the invention provides for a method for identifying a

- compound that modulates a tissue protective activity comprising contacting a test

| compound with a tissue protective cytokine receptor complex, by measuring the level of

tissue protective cytokine receptor complex activity, identifying a test compound which
increases or decreases the level of tissue protective cytokine receptor complex activity as

compared to the level of tissue protective cytokine receptor complex activity measured in
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and a test conmpound may be assayed in vitro. Known or
unknown nol ecul es are assayed for specific binding to
the tissue protective cytokine receptor conplex, or 10
fragments thereof, under conditions conducive to

wiinioegs and then nol ecul es that speci fi calys260a/06hodo0
the tissue protective cytokine receptor conplex are
identified. The two conponents can be neasured in a

the ¥Bch@!of (10 tedd@¥Bipou Sind RRGAAS the identifed BRB/mPSARATér tishilze
conponents with an easily detectable |abel; place it

proteP@RRfTinM th a test conponent(s) under conditions
that allodw binding to occur, performa separation step
which s . . .
tnbound T SRErEFde SR AR T R Mgl fctve

mount of bound. co nent. | n one enpodi nent... t

ey e i PBREF (eoRpRiEH Hirbe RGP Ggaeag gt i allow

. L.abel ed and added to a test agent, i ng _condition

bm&“ﬂ%?% dis feshgomPRBRHE thedisamterdhe rorsaiyi ﬁge B anay dabe place

. agent can be determ ned using polyacryl am de ge

in splgton eron asglid safaser Rreferabpl @;@g@ posipeead jsprevirslylebsled der
and absence of the test agent. 20 Multiple in vitro

detestiom yAnyodatecknblqrenipoundaniaydiernséd fankebeligy suoh asagnetiinigd| y
to assess the effect of a conmpound on a tissue

to, plumiresdenty Bucieski, oeradiostipt BotopOoRErénd coaliieg e, or a
process. The assessnent can be nade by measuring or

nonf#6fofie 14bRY sddhSS YR enyfR e aYd. ek ¥ hadd 6T ik RS RRNQL AR RATIE X
activity, for exanple, binding of a test conpound to

binding ﬂo%ﬁ&?lé&&,%@feta&?ﬁ? isg%g;ed REcdnBfifoRt Ad zrg&%ﬁ?&ns &&l |

proliferation, ce erentiation, _
Y S N
Wi PR PTG RS- EGH AL 2R LToua e i ponipoind

rotiter plates). 2 Cel|l-Based Assay A tissue

i .2,
(e-gg EBOdest FRPBP YA LR q)qtae ‘E?%Efeﬁff’@?ﬁ"@mﬂf@ﬁ repgitobeoTEples kogadie

inabcultured cell, and the cell can then be used to
the tgef cerapovingris deteptadlds for the receptor conpl ex,
i ncluding the natural |igand, as well as agonists and

ant agoninst enypktitiduebimting asedy, testgamgounts asaszuged foethicire
approach to the cell-based assay, a cDNA or gene

abilignio dtkini of BithafieakPbitding 6f tEOlifnd €slg.\EPD) Lithetiss@epiclebttve
el ements required for its expression (e.g., a

cytokind R Eptbiioniylex? TABREFHQand ), KIS of QeibntyIAE By BSON

vector is inserted into a host 10 cell.” A vect'or

g o ORI o R P B P ol Bl 07

bt oBs 5 Bk B 4354 Bl e
with o th ot T fitlon, oF S ket dospound. The amount of labeled figand (c.g.,
EPO) that binds the tissue protective cytokine receptor complex may be compared to the
amount bound in the presence or absence of test compound.

In a preferred embodiment, to facilita’ge complex formation and detection,

the binding assay is carried out with one or more components immoblilized on a solid

surface, In various embodiments, the solid support could be, but is not restricted to,

27



10

15

20

25

Cells that express the DNA and produce functi onal
receptor are selected and used with one of a variety
of possi bl e screening systens, as further disclosed
bel ow. 15 An exanple of a cell-based nethod for

wo thendvsfsgi Ng a conpound that nodul at es the pdx@haRjol a5
of a tissue protective cytol dne receptor conplex and a
ligand thereof conprises the follow ng steps: (a)

pol?&h%o%ﬁt%,i Py sBréRShol R hoWetlereBads HARLIABE, ddkikan,

I Ssue protective Cytoki ne receptor conpl ex-expressing

Lk [ '
ik solyadai@ mirgRie, T kpfor N Emalon Weial o bt
I t 4f.the 20.1 evel of. [ M r
mefiftapss Skt b PSP €Y e R B s R
cyt oki.ne eceptor co ex activity in the absence of
plafefjgstitheior g n vERn SERRUTARRR G1de SRAHIVERGE ¢ he
interaction of a tissue protectjve cyté)ki ne_ receptor
cytelangiieesptos fRRmples, or phgiremposent. gatk be achisyed Ireh spvalsebor| e
for a nethod for identifying a conpound that nodul ates
nompeyvalentiaiaqhanepiso fieerei epbodienty theyptiadhimsnt masbeipdiregbéeng a
test conmpound with a cell which is 33 WD 2004/ 096148
thraRgil mUSROR BiiBEF0 In aetienanbaliment, thatiisne proGdtivecyttiees s
a EPO receptor or a 0 common receptor, wherein said
recep@iricomplek bl sdgatiweRdnivals fre taggetbwith an eiofe, GodMsighitAigote
nucl eoti de sequence that (i) is operably linked to a

S-nRfisETNe§GS TR LA ik atBEHRALR the dofid SRTTR Bad REAREAE] B a @

EPO receptor polypeptide, neasuring the | evel of

' LOLECT Ji? ' Iy fvity 5
con{dl&éiﬁl d?wél u’m‘imt‘lﬂ@df%ﬁ%]?éé aﬂxﬁ-d@l@@%ﬁ Cr(&)%ket%ﬁao?tfg%. y

In t C entifying a test conp

i ncreas C t he, | L .of ti rotective
eyt oki oot SanR A ERIERERA NG pesl mal B AR
. relative to the |evel of tissue. pratective cytokipe
tissycuElER e v BKigF Bseebieh fopipley MRS Fmtforfice: te sapiagopat |
wherein the .control cell is of the sane cell type as
Typiqstly, &l nongaehilized sampprent afifke hindieg waston i dhia pase pigher not
_ transformed with a nucleic acid conprising a
ligapd) (2 g GERQtler cotbguzlated BRGY or {hic fest epmmund s bl @l toiendbdad t o
a pronoter, and (ii) encodes a J3 conmmon receptor or a

deteBRA. rievairtyosf latpliby methbdsciee availablasisbimayibe dsad sictesst i f i ed

test conmpound for a tissue protective activity.

- lumiNedcefiiNetirbni6ihire, Abrksch@s@dadiomtySistBYOe &g bohRining same,

identify conpounds that interact with a tissue

and RERSGSHid MBelS ¥héds RE7ynRE SPERE. FIRERKed EbodiaIRbSest?

test “conpound can DBe cont'acted Wth a tissue

o BRSChR A LA SR AR it ST
avaifgble i B ufiel SE L, on: or the presence of o
reporter E.(g;(e‘? transcript, c¢an _be determ ned.

I f the
acti vi t jreopbeleddest caapaunds, gt gand (e c 5P Q or srebanydaier BRO)

plus test compounds, are then allowed to contact with the solid support, under conditions

that allow specific binding to occur. After the binding reaction has taken place, unbound
and non-specifically bound test compounds are separated by means of washing the

surface. Attachment of the binding partner to the solid phase can be accomplished in

various ways known to those skilled in the art, including but not limited to chemical
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conplex differs, e.g., is increased or decrease, in
conparison to the activity of tissue protective
cyt oki ne receptor conplex in the absence of the test
conmpound, then a 20 conmpound that interacts with a
Wwa 20880614pr Ot ecti ve cyt oki ne receptor conpl epcTings2004/013099
identified. |In certain enbodinents of the nethods of
the invention described herein above where tissue
crogatiinkgt honespedifi®idhbdon ©GeNsHE sERITE) lifdraditdniwith 4 anfibody
measured, such activity is neasured by cel
attabiie@lth fR'ERd SAsO Int&tion HEtb&l £1dnabited b KAdiA Partner
enbodi ments of the nethods of The iInvention described
o . I +
(suchl oy it LA frchds? R, Y QE GGt ied 1o
thL@Z(L%{l/059_661%_80PCT/U82004/013099 activity neasured is
f%e‘%%|r?}f 8F the tissue protective cytokine receptor

conpl ex_t interact with a tissue protective cytokine
F ecept oPFUBHBIAIE i ismbectys ey obRs s baleT amihds ied i,
., are useful for detecting both agonist and . antagoni st
bindipgassays in kg fpsmcat dntegt ﬁ@lsghﬂt BEPIEss %IWRSWE‘PW@ § &nd
ant agoni sts have 5 enornous potential in both in vitro
recogiod complox \(gpe apspys desaribedin theetionsrfcd2 i)dungolfi¢daderbranes
receptor agonists are useful for stinulating
conipining thetisshe poteating cgtmlimle o@epint cafpléarkhas, direttibsdingrio the
vitro and in vivo. For exanple, agoni st conpounds are
tissueSRbtedtiva SyteRIRP RO reomblex @€ fhe ABMItEE! al test bdrhptinad fBfbdslate

and nmay be used alone or in conbination wth other

a ligad(d-AiGuB B tecARoyRRiTRBRBto} Sorfyfted %g%e EPE 04 Adlective

commonly used i'n cell culture. oni sts may be 10
eyt oploP el bt bbbt M BoP G Bt S8 oot
. not limt to ryous. heart nd .r.et i.nal i ved
in et b it o e VR iR 4 1P P, EFDE Co o

reage or characterizing sites aof |jgand-receptor
cwbﬁﬂ?ﬁfﬂﬁ@fﬁ’@@ L2y PR Iped gvithy rfefwcf%@]%ﬂ@tfgo F“"Qﬁ?lg*gg‘?ﬂ ¢ s

may find application in the treatnent of neural,
test ppadpound,pgy be added. lselpted meadhsanss may bansed to/idertify earapaypds
assays are known 15 in the art. These assays may be
that hered wath thetesubgireiettive wytokina rdseptbrapimpldx. Fespumpte, imm a
target cell. In one enbodi nent, binding of |igand

typidabexperimbiR@siap isotddangmtaimes, elRnay be gdnbtgeally ssgiteered to
protective cytokine receptor conplex nmay be assayed in

exprefRitRctissEeirbiSctive cibkiBlece lexA M@RhiRE chd AR ested by

(e.g., EPO or carbanylated EPO rmay be admi ni stered
i . i T i- i 3 Stbsy_
st Bkl ol 8 10 Bl Nt L

belg P20 PR Th it kgl o PRl AP BN o7

bind%lggé qeﬁéx%lg%g E& gttéthgagisox?%}/th B&dung%‘g’s%;se gerf ?mécp 1'% ﬂ[i)erp?'gs%ﬁ]geeof

excess unlabeled (cold) ligand.

The soluble tissue protective cytokine receptor complex ligand may also

~ be recombinantly expressed and utilized in non-cell based assays to identify compounds

that bind to the tissue protective cytokine receptor complex ligand. Aliernatively, a

ligand binding domain of the recombinantly expressed tissue protective cytokine
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of test conpound. For these assays, host cells to

whi ch the test conpound is added may be genetically

engi neered to express the tissue protective cytokine

receptor conplex 25 and/or ligand (e.g., EPO or
wazwbeayBat ed EPO), which may be transi ent,pd1mBi0813059

35 WD 20041096148 PCTI US2004/ 013099 constitutive, or

stabl e. For the purposes of the screening nethods of

recdpi® cBIMBRE Y a flaBiveitlof 8 tisshe Prolgtivatyiaitive REephatbmpk,|can
may be used including, but not limted to, tissue

be &H&l inuﬁ@n&ne&ehl%ase%%aﬂg% 88! InSano@BLhlaRRTe &@Adaﬁnem

Manmmal i an cells such as brain cells or other cel

el s e aar e o

i nvent i

eyl itk pdilfies 37 %P%?Oé%l'ﬁi&%é e gl 00K o3 bipding
o g G R ve 3 SRt CompleE e ROl besed

human cell. In anot her enbodi nent, the host cells are
assﬁyrsyﬂﬁpwt"d@“ﬁ@ GOFPOwRdS éiia(‘ bisfrtothe pyeplastae pefing pf the tissue

bi ol ogi cal sanple of interest. One skilled in the art
profggiivie §yiokiar reeeptotromplixf sush epmpatady meybreesefid tomeshilaised

in the nethods of the invention for screening or
signatieansdifciior patipeaydshe Hsale protégijve sytokiad reveptoramndpipen dusdny

express an EPO receptor, a (3 comon receptor, both an
cell B agepthOfecatibingily cxRBHRd ifRE BPptllive ok rédeflor

receptor or (3 common receptor. In a preferred

con?[@@ﬁitfﬁ@lﬁfd tb BSolfMBbsteR! shicH & 88t kitROmickiler IRURK & b&&&he

issue. In a preferred 15 enbodi ment the host cell is

by rii&hd ?GSIT' o{ ol Vo 2bsE Cthé QJPé@e RENEONAL 1088 Yonre {;beﬁ‘@c\!%g

non-lrmting exanp resp onsi v€ or ex0|t

Molﬁcuza,gzﬁoxo@@?mwe%so 0o, Rl BB

I ap ary endothe|ial, testes, ovary,

ﬂle”g;’ﬂ ghalgn(%@&heéussg l?rﬂte"tb‘fe CEIOHBIREESEPET CORPE s or ti ssue.

Further, non-ljimting ex | es of responsive_ or

exci t abhleragively, thabi r@@ iR beeaprlort iy tpionnk this

cones), ganglion, bipolar, horizontal, amacrine,
assajifhé sheled FRuponert &, allnwoctwmetam wﬂaxtebm@ukgpamm(@aasaluiam

node, sinus node, junction tissue, atrioventricular
If the sidediffotencts deivfecdths Jabbled adrapytienisand sk dindmig@artdduis) peemmit

nmesangi al, renal epithelial, tubular interstitial,

suchddep£htionl, the@&atafiah c4l t@rh@hl@ﬁdd}iﬂ'tp‘éésmgqﬁé ﬁb@ﬁctﬁiﬂ@@lﬁlhdﬁﬁg

gl onerul osa, fasciculate, reticularis, chromaffin,

n.

reachSi{ thﬁ)\ﬁ%gan LA wh§fer ﬂo?%s ajio @%s&%l A2 @Efldb@l%d comy onent

toll prinordia (e Langer

but 1%6@? %ﬁﬁ%pﬁ%ﬁw&@%%@woﬁ%t iaound tg gs I\)Id\l?mer(s).

Separation can also be achieved using any reagent capable of capturing a binding partner
of the labeled component from solution, such as an antibody against the binding partner,
a ligand-binding protein which can interact with a ligand previously attached to the
binding partner, and so on.

In one embodiment, for exampie, a phage library can be screened by

passing phage from a continuous phage display library through a column containing
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ost eoprogeni tor, osteocl asts, osteoblasts, endonetria
stroma, endonetrial, stemand endothelial cells.
Manmal i an cells suitable for use in expressing the
ti ssue protective cytokine receptor conplex and
WQ 208H96148I ng a receptor-nedi at ed sigral i nACIAS2081013699
that 5 express at |east one of the receptor subunits
used to formthe functional tissue protective receptor
purdfizdtibsx profeisecysekineveteptaragmpled lon e fagrhes sorabmeinetheleaf s
| cytokine receptors. In certain enbodi nents of the
linkietd Wengolid phask tsutlsasall&tic pédk.eBY aitbring theserinendi df tervashinge
same species as the receptor to be expressed. Wthin
buffer, 3 i€ hevsibRo emctbl _ ﬂ%ﬁge thad Gpfedd peplides viRNA R SMhity RO thean
i e

exogenously supp emat opoi etic growh factor for

tisshd otﬁ,@av@ c?igkﬁlg gﬁﬁlﬁﬁtlgf‘conlgibg? ?’tﬁ%@' iSo1REEHGh El?e?cf?(leu can be

enpodi nents, I ne s type ar uman

Th- (N A r - t =193
clorkd il Bt L SRR RSt oty Beadthbs
CSF- endent, human | eukem ¢ [l lines. .ln an ..
moi et S RO G5 A hRe o P gri oy bR aghii Phyins o
engi neered to produce the necessary, receptor subunit
the B?Sg%Pfﬁ?P“‘@é’IYT FEReBRp Rt Ex FrdlE germPies W“S & %§@§‘| Fegwing
cellular response. For 15 exanple, the nurine cel
whirh grainpagid sgqpencse pasder dhastrengastiading tothassugprpotective
41.727-734; WMathey-Prevot et at, 1986, Ml . Cell
cytaBing|recepiorid®iplel] 8&hpuwer nodokivyn beawrssd tridéritidy thy mol&widy
cell line can be transfected to express the necessary
conzEOb&wandthiissnepefctive cyldkine réaploeconyylgn amiche fest compound.
advant ageous because cell lines can be engineered to
Thi€x il H6 & thefeigh @fuqﬁ?i’@té_ﬁi dofnpbiiiwdich HRAE tRSs cdnfa8k € BiYch
overcom ng potential limtations arising from species

a co%@ort%%gﬁzhf Ha%d th% sath@adiRfy BF ﬁ:@ggjn%ﬁhgﬁ %a?%%%&ﬁh%%éﬁ %ﬁlg?

£
unan receptor eDNA oned and ‘use

h“ii%hﬂéé‘:e ; %Pﬁﬁﬁ{“‘lﬁéﬁ‘lg%@fﬁ@ oy SRS ﬁﬁé? that are
ae” cun cyen Bt i SR GRG ALkl e e ey R o

upQn a fissue protective receptor conplex |ligand. 37
SUPPAFS lﬁmﬁr@%fﬂw {ispoprelectseytpkingirehepler FQMplex \j | |
be appreciated by one of ordinary skill in the art
attachpdto amisrodits dish o $esi porspavnis oy sxaopleenglls thatextiesss lthhry
lines that may be transforned in a simlar manner.
mentberst dre culbvacd wdbd copditibind thatailow exmEesmpof theylibearp erefnbens il
in cells known to harbor both EPO and is Receptor.

the rifdmkitet ish.S iy thefiibers eagbiny id the brotten (e uhasiakcigot | 5
lines including, but not limted to, P-19, PC 12, and

| derivafivd) AfFMaBResiRl. QidAShet&fls! ard R6TbH 'B?}Q(i@%o? gﬁagtﬁacl)e in Parmley

EPO'r esponsi ve i ncludi ng, but not , retinal

and S, 1984, 'Gefi€73:505- 31 FRLRSEHGE, 1992, BioTechniques 13:422-427;
PCT Publication No, WO 94/18318; and in references cited hereinabove.
Finally, the label remaining on the solid surface may be detected by any

detection method known in the art. For example, if the test compound is labeled with a

* fluorophore, a fluorimeter may be used to detect complexes.
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of both EPO and f, Receptors in these cell lines can

be confirnmed using inmmunoprecipation nmethods well

known to those of ordinary skill in the art. O her

host cells that can be used to reconbinantly produce
WQ 20844961480 prot ecti ve cytoki ne receptor confPiRES2H4/0138%y

in the screening nmethods of the present invention

i nclude, but are not limted to, hybridomas, pre-B

cel | s, 2Ggoesdhviro ggTcandielused to igentifymp (verifyplqrbpity of a

cells, K562 cells, 3T3 cells. In a preferred
conpoindiiorbimt 4 tisstreprbiestive cyieking rezemon qonplaxato matilatacthe

lines derived froma source, e.g., a tissue. Still
intepdctien ofwiiskue [wetettivelchtakine astefier cogmibxiand b lissup pesetite

i nvention include, but are not limted to, yeast
cytdk@id Seeplop cothisiak Jiymh Hr GldeH1eGRd ActivitP ad @sheproRtiv@.cytokine

insect cells, or plant cells. Preferred nanmal i an host
rece%ﬁ!ﬂc&nbjggl ude but are not limted to those derived

rom humans, nonkeys and rodents (see, for exanple,

Kriegle pn " p k00,
Labor at & dofiehemfPiioy bF Q8 picSint HRITEPHRBELOY pfiyoen the
. such -as monkey ki dne el | ..li tr f or ned
tiss ooV YRR feolHOT hefe o kg B o7 oy HE0)
enbryoni ¢ ki dn é/ cell ,lines_(293, 293-EB or 293
and g e Eorapaied BAE B pgpyed gt Hitp nERem i plspeY R protegtlpi A,
G ahamet_at, 1977, J. Gen. Virol., 36:59; baby
assapyadhidr epecifigibinding te el tissueprptecting cxtolnpe wsentesropplexamL
10); chinese hanster ovary-cells-DHFR (CHO Ul aub
fragaedts Qreasnf, mnddra@gditiMssondusive o bindingl andthien molgculs@ he) ;
nouse sertoli cells (Mather, 1980, Biol. Reprod.
spec2ficalls Bind 5d Jhe tinsme peotéciibe ohdldsd recpldr sofaPlEkiasd Tdntified riktey
25 kidney cells (CVI ATCC Accession No. CCL 70);
two @%ﬁ?&@ﬁts@ﬁmﬁﬂé@ﬁl zk*ﬁfé?%f%#&. SOne3ihpH¥ak 2 AQdHa08Gh4 8f -
PCT/ US2004/ 013099 (VERO 76, ATCC Accessi on No.
the {otpohafts With N%H‘é'% ] &%sgc‘t’dbfeqlabeigﬂél;ci% ([l}ge ﬂgeg leg a(téﬂ%pog%%g

Accessli on . ;canin ( MDCK,

SRR ol et b L g
boudd aidlsa Aompaindst G nB i el Comparien FOR e BrpE e,

MM 060562, ATCC Accession No. CCL5 1). Suitable
amopyf; of §pungd cRERPRENE. ol ope pmbodiment, fhe HgsHe protsiive qickans regsptor
CRL 1650), BHK (ATCC No. CRL 1632), and BHK 570 (ATCC
complgx cerye latgbeiand added i¢ AlRSRgR, ns@R conditigns thatalipe finding to
al., J. Gen. Virol. 36:59-72,1977) cell |ines.

occui\d Bindingrodi khegesit tgeint eande ldbtehiinabusargepolyarnytamidaged bealysistto

and available from public depositories such as the
compire EorBslBxes Yithed & 166 bicbinBe &0 bt 6MNthe tdBNABHAS, Va.

O her useful eukaryotic host-vector system may incl ude

yeast affiipRS# $#ro assays can be performed simultaneously or sequentially
to assess the effect of a compound on a tissue protective cytokine receptor complex-
mediated process. The assessment can be made by measuring or detecting tissue
protective cytokine receptor complex activity, for example, binding of a test compound

to a tissue protective cytokine receptor complex, cell proliferation, cell differentiation,

and upregulation of a protective protein, e.g., globin. Ina preferred embodiment, the in
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systenms. |In yeast, a nunber of vectors containing
constitutive or inducible pronoters nay be used with
Saccharornyces cerevisiae (baker's yeast),
Schi zosaccharonyces ponbe (fission yeast), Pichia
WORLYHPIE - and Hansenul a pol ynor pha (net hyl Y ERI%01899
yeasts). For a review see, Current Protocols in
_ Mol ecul ar _Bi ol ogy, Vol. 2, 1988, Ed. Ausubel et al.,
vitrosagsayrelentrihed bereingrapsformediip p bigh thyoughpst oped (egpin 13,
_Grant et al., 1987, Expression and Secretion Vectors
mictgiiterydse®. in Met hods in Enzynol ogy, Eds. Wi &
Grossnan, 1987, Acad. Press, N Y., Vol. 153, pp.
516-544; dover, 1986, DNA Coning, Vol. Il, IRL

520 €GBS avD. C., Ch. 3; and Bitter, 1987,
Fleterof“ogousasgene Expression 20 in Yeast, Methods in

Enzynol g Bar & Kiomel Bra MY, |
vol . 152’%8%%&%%%3- 6 4¥{m§ﬁd 1§I]£he Om%?yar BI ol ogy of

- cure odE 354 ogLef AT BRTNKERap 108 ol Bench R RSB Bt

. cell includi east cel.ls n artigcul arl ells
inlffing i gl Eh e e end R AP BEME Ble¥ iy
the present invention, such as_for produci 25
r ecept or OFBPIFEH MeRproarhiodpe erll-fas t%?ﬁﬁéwg;g%t&n de
fusions, or conplexes and for 39 WO 2004/ 096148 )
encquiing bsp@eponis sombinedwith othygetrtisslaneatsirequited &4 5 pXTeRgion
conmpounds whi ch nodul ate tissue protective cytokine
(e.gaetimangictiptionizvmots), 4ndrthe neswltifzompiessjoryeatbor isdedetied intct dhbost
exogenous DNA and produci ng reconbi nant pol ypepti des
celll Aeveetor envoding afl EBOaspior diys, 8 donim@x@tapter masdeapakdsized
U S. Patent No. 4,599, 311; Kawasaki et at, U S

and Badaan tralFornflorIhsiack 3 hoftak®ith theSrectbpbianterest MOuse in the
4,.870,008; Welch et at, U S. Patent No. 5,037, 743; and

methbilsofheGhveRtion. L‘l’léus{&tsﬁtﬂfe trahﬁ'orn%aé;%‘l@ ngéreg-rr ansf or med
cel'l y eterm ne

s are selected phenot ype " by the

sl et abb TRl L ess HATTON g ML BB ASE B b Dcted

ability To grow articular

nut.ri.ent .g.,.leucine). A preferred yector. S
and i 1 Bonelt s ity FEPORTIIE ereriteRutipn oS JEREn A Hases bavt
by Kawasaki et at (U.S. Patent No. 4,931,373), which
al | ons 48 eksmple pin selipasedmeghaddfopidentifying e sompipng thst h
i n glucose-containing nedia. Suitable pronoters and
modplstasiteainterastionoel ajiseue protoasivg eytokiap trgepterrogwplexapde ligand
gl ycolytic enzyne genes (see, e.g., Kawasaki, U S
therdedicempridds thefpolhBEnBddns: () craarting & testadompondsl wiktathe figandand
4,615,974; and Bitter, U S. Patent No. 4,977,092) and

 an tisdue phkctiste Bytolti RORDDER c&ﬁﬁﬁﬁexﬁ@@ing%ﬁ;&n@(l?meﬁ@hﬁ%ﬁhe

Nos. 4, 990, 446; 5, 063, 154; 5,139,936 and 651, 4 :
Ieveﬂaﬁféﬁeqﬁ%&ﬁveeytsﬁnéieééﬁéﬁo&grex%ﬁkggymaﬁ%%ﬁ,,suém%tgﬁtheg

Hansenul a pol yior pha, "Schi zosacc onyces ~ por nbe
leveﬁ]%%\ﬁé%gﬁfl !iarﬁ%;gi?fgrrs i*ﬁso?ﬁ’t\&@ FQBY R M FM ebdiVe oSilihd 290
receptor complex activity in the absence of the test compound, then a compound that
modulates the interaction of a tissue protective cytokine receptor complex and its ligand
is identified.

Another example for a method for identifying a compound that modulates

a tissue protective activity comprises contacting a test compound with a cell which is
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Pi chia rnethanolica, Pichia guillernondii and Candi da
mal t osa are al so available for use in the present
invention (See, for exanple, deeson et at, 1986, J.
W(%GMMM:;‘&V obiol. 132:3459-3465, and Cregg,Pd{. hRI RN
4,882,279). Aspergillus cells may be 20 6‘%%? |ze3§
accordl ng to the nethods of- McKnight et at,

rec&ﬁﬁlﬁmﬂﬁriug ne C?ﬁg 5 oéigSS 2 16 J%Qéj)?or OP b gtCB g{l %t@xg wherem

Ccreno enum ar e
2,22 Vet hods
said sl e PR (ﬁ&rrrayr@?saa o %lafgsr}de e O
P t No. 4,4 533.. St dard t hods
omrar?fsr %‘H%@ ?qqagpramﬁ%raég 81) FA LN E%ﬁ%%ﬂ @eﬂtﬁr’é P%@’P fF?rPES’f

25 host cells can be used. Transformati on may be
poleptiden BIRASUBE Fisdevebef tissremirierivh gYtoldue RSP RMDISs fateﬂw
PCT/ US2004/ 013099 pol ynucl eotides into a host cell,
in thoweslllidintifying e tesbocamoluad @atokqgasmgortdqere@semnlmﬂeﬁttlme in
a virus and transducing a host cell with the virus,
proteoiiveytoltine eedeptopt anlypdexodctitvityeinpiod oeli welhtdetio the.levEhef tissue
transfornmati on pr ocedure used depends upon the host to

profetivet @& d&%ﬂﬁkﬁdc'tiﬁfy @ &dshrell irensinao@ll] Whgeif thee. |,
transfections irect uptake may 5 be conducted

conttel 24l i &ﬁh@ﬁkﬂélc é@B SRR 8dIPedRiR el Riithdhd RS cBﬁb&Rﬁ afd is
Graham & Van der EDb, 1978, Virol. 52:546, or the

not fhastiRa SR BB abta S BlibiiRe 4 E‘%FGS’E‘?? sfeRERe RGO 05ty
1“%@@%}%%2%%&.&5{1 Ea e{‘ﬁﬁ%?}éﬁ‘?ﬁq%ﬁg tegitor A EEKSeniar
pol{iegtiss St U BB FErUmO @Féglfﬁ%%g@rfe&f“r’%‘i‘fﬁ"ItY

encapsul ati on of the 10 onnucIeotldgér%

| i posomédtermaiivelyiclbbisedpenBimgydemsetoade Fsrecompounds that

pol ynucl eotides into nuclei. Such nethods are .
inteyast Witk atisane potastive eftokiric red¢epton cothplear For eSuilasitesthost

cells are those cell types that can be transforned or
conipomitbdad bk eontudtéd witx otissnopsictiNg aytoline resspionitdmplex- and

i nclude fungal cells, and cultured higher eukaryotic

efoe@élﬁgseeu%uB eHeyetiviey sreld tisuclpRbtbétiid cokivie Edebitor Rehple] 4sS

mul tlceIIuI ar 15 organi sns, are preferred

SheaNd
meaﬂ&ﬁz@@ﬂ& Biddm exotg‘;%ll H ﬂérhﬁlﬂl 6l OB eﬁ&d&

|ntroducrn DNA T hto a varlety ot host ceIIs

oo LT AN, LSOO oo B

coniR (HETS -4t Horetsad O TR IR m?%%%ﬁﬁr ghe.aﬁnwoi%eﬁusa”d
Bi ol og John Wl ey and Sons, Inc., NY, 1987. 20
protegtiye 67 6king BPoeR Ok GomTPkd fhe b Ofdhs tesf CAmEOWY ER &

according to conventional procedures in a culture
compeutid thatduenaets withg irges pretectiveasivkine nepeplonenmniis identified.

In certain embodiments of the methods of the invention described herein
above where tissue protective cytokine receptor complex activity is measured, such
activity is measured by cell proliferation or cell differentiation.

Iin certain embodi.ments of the methods of the invention described herein

above where lissue protective cytokine receptor complex activity is measured, such
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required for the growh of the chosen host cells. A
variety of suitable nedia, including defined nedia
and conplex nedia, are known in the art and generally
wo feladfiga carbon source, a nitrogen sour CRT/ESRMII0N
am no acids, vitamns and mnerals. Media may al so 25
contain such conponents as growh factors or serum as

rob P Heb Rl i L R BT bR el B
mteéac?w@t[l%%xg WQ%%% cﬁcrdqn geggor%o& ox 'h joduci ng

xogen s i ncl ude
calciu ate-nediated tr | er. et
To7s, ORI f%e%%sgwawalﬁ%f%éﬁ?tgc g %3&@%&&% e
Cel | tics 7:603; Gaham and. Va
antggopsf l@g}g P@n%ésﬂcluémgéher@%@légﬁ%ﬁ afec}e\%wgﬂﬁts VL,
1982, EMBO J. 1:841-845,), DEAE-dextran nedi ated
enocrmawsﬁot@@tml@mbqth\usu@e pnchin vislo applisations. Cempewnds festibrdyss
in Mol ecul ar Biology, John WIley and Sons, Inc., NY,
recd@@ Aponista ate ubgid Sanstinbading pedifiraitonshe devielopment of target cells
(Hawl ey- Nel son et an, 1993, Focus 15:73; Ciccarone- et
in vitko and¥P 930, Farenandls, a%@i)ist chhpointde ereakéfohasebmpeaeataifnant
pol ypepti des, including pol ypeptides which are
deflndBANRR S n@idial AR hBORAISEd aloddorG® Bathi¥atidh whilh®ther cytokines
invention, in cultured mammalian cells is disclosed,

andflfafmﬁfﬁgmijeﬁace%rmﬂ-ﬁw i SImEity led ifoett cull@tee oﬁl@ts Loay be
4,713, 339, Hagen et at, U S “Patent No. 4,784,

B e P iy o s
R A

U. S, Patent No. 4,956,288). Oher suitable, pronoters

Antpgprisicare preiil apiseearchgpieas éfm %%?t@??ém&ﬁﬂgéma{i@%em
Patent Nos. 4,579,821 and 4, 601,978) and the

intepagtiom i vivg, m@ﬂptﬁ' agetists w@tmomts nmhén@ prplicetionar them wi | |
generally select for <cells containing the exogenously

treatuakehe of sk, thyart fualorestamapdissasatr Ugvasielyed suiahleassays are known
deficiency in an essential nutrient which is

in 0D I TROR s Bty béBastEbe i dbletioiRi & Blological febRhsoin of he
expression vector or co-transfected into the host

targfdell: 20 In a preferred enbodinent, stable cell Iines
contai ning the constructs of interest are gener at ed

for hi gﬂlggé%g,glgtgﬁlgﬁ%t ﬁﬁﬁ@g%&‘ﬁ dgé‘gh]sﬁé) %Pba?bz&%hétéd Ebﬁﬁ%

may be const ruct

o GRRFHERR c%fo%gvié’otea B %@aar“%m%%'ﬁte offinghim

mmf%r g&?ﬁfm 1gsad 'f@és E rP Slh%%agﬁf s é?rﬂe Lh&sﬂ;ﬂgﬂelitarﬁé directly

resistance to the 42 WO 2004/096148 PCTIUSZOO4/013099
to an animal, with and without a test compound. A downstream effect of the ligand {e.g.,

EPOQ or carbamylated EPO) binding the tissue protective cytokine receptor complex, e.g.,
tissue protection or cell proliferation, may be measured in the presence and the absence
of test compound. For these assays, host cells to which the test compound is added may
be genetically engineered to express the tissue protective cytokine receptor complex

and/or ligand (e.g., EPO or carbamylated EPO), which may be transient, induced or
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selection and allows cells to stably integrate the
plasm d into their chronosones and grow to formfoci
which in turn can be cloned and expanded into cell

wd 1088®6148r Ug sel ection is generally used t opcaatseds/oinge
cul tured manmmalian cells into which foreign DNA has
been inserted. Such cells are commonly referred to as

corétltuﬁ{*@ Bedtant, atth the- pu&%gés%f thatbreBayembRed; Tl présest i n

the presence of the selective agent and aré able to

mvgﬂ oo, 4 Qgie QsRGy of ho'sﬂtgﬁ Eﬁ% bd ﬁ’se%l RRhdairdy &9%91)’111%'@6% to, tissue

eferred to as ransf ect ants. nber” of

culﬁl?é ?lé, dt?ﬁ?mﬁ&i{%ﬁ %Hﬁse 35’5‘? ool R ﬂdatﬂrﬂaqiaﬂg Qu&:j‘c{s cells or

s srnplex virus I nase
197

otbfpofls Bt Gpredt tB%HﬁPﬁ%fof?ﬁ%%ele?j‘f‘}%E‘g?P‘i°F e VALY

pre&?q%g bal oK a & Ségtjk)) %L%E%u éml v 6§2qy§ o{: t%e pre%ent merltlonAC ad.

phosphorlbosyltransferase (Lowy et at., 1980, Cel

22:817) genes can be enployed in tk-, hgprt- or aprt-
52024l ens respectively. Al so, anti-nmetabolite resistance

can be used as the basis of selection for dhfr, which

conf er s 15 @ piefdrRd eRbbBmER] MO tEbuRl & hh@iheds &ftthévention
1980, Natl. Acad. Sci. USA 77:3567; O Hare et

is a\%ﬂ;&:ﬂr&ﬂ%c lPrm%'mJ}'@élleferlé@%ﬁllboéﬁfent {Hohost %elﬂ-é%?ﬁmlaﬂ Bill. In
|1 C

con ers resi Stance to nycophenol [ c aci d

o G5 i A 35
b1ofl glc%mgn%%o Fn(éerisgoé&s g ﬁﬁ?&%o Gat.@\(ﬁ) egbaﬁ ?Jgegent ce?lgtypes

resi stance to hygronycin (Santerre et 1984, e
candyg usezn thrapethods & ! fhe rventionforerSaing By @ew@ PE%‘FP‘?‘EId%Cg‘ghe
encodi ng resistance to the antibiotic neomycin.
typ@aisemap endeasiously exprese 4e BBE rpaspiona Grossesideceptor, dotian
neonyci n-type drug, such as G418 or the like.
EPGedcepivt ad agi/whmmm raweptos o oo BEOusesgptor or § commenecrtdre Ina
expression |l evel of the gene of interest, a process
prefefb@Emibslithent #% hosias s derieed fro an exXvimble tisswal Inonpreferred
carried out by culturing transfectants in the presence

emiRfdiméht 'tﬁewoht%&l@ s d@ﬁvéd%ﬁ ) @)ﬁ:‘ithM@ n@B&HAl tidnsl t hen

|ncreaS|ng t he amount of selective agent to sel ect

£ AL 6 el S
neueo B 98 r%ﬁ edbbidiaeg %@@%%%%%%%ﬁﬂ o

L@]g t?ﬂ?@]@ﬁ )égs%eg;sqv%ygﬁ:{pgldegg galira S,Itq% gﬁt?omemal
acetyltransferase) can al so be used. In certain
celle piiisgnardinrther, muplyniting cxamnles oé@%pwsgfe@é@@ﬁa@ﬁtsel]&r@l@e
cell line, which possesses the 0. Receptor can be
photaramgtbe(rommiic@ﬂms)g gugiibn, bipvlar ERGzeytal mactiug Millsnce of
the EPO-R can then be sel ected by resistance to
Purkiafepmynmsditb ghaceamaliee, airioatrial node, sinus node, junction tissue,

atrioventricular node, bundle of His, hepatocytes, stellate, Kupffer, mesangial, renal

epithelial, tubular interstitial, goblet, intestinal gland (crypts), enteral endocrine,

- glomerulosa, fasciculate, reticularis, chromaffin, pericyte, Leydig, Sertoli, sperm,

Graffian follicle, primordial follicle, islets of Langerhans, a-cells, f-cells, y-cells, F-cells,
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(at 2 ng/mM) and puronycin (at 2 g/m). 5.2.2.2 BaF3
Cell Assays BaF3 cell assays may al so be used to
identify conpounds that nodul ate the activity of a

w0 20850081481 Ot ecti ve cytoki ne receptor conpl epcrdfoda®izooe
exanpl e, an assay to test for proliferation of BaF3
cells via signaling through the receptor conplex can

ost&ﬁrdgeﬁlfo@ rREcIAss, B%&m&& erldBm@ir@PstdBlal erdbAbSial kt&htan& 2
serial dilutions of growth medium alone (RPM 1

endJ;Ql s fiet@d bovine serum 1 mM sodium pyruvate, 2 m\/l
?ut amne), and the small nol ecul e, biologic or

ZQEL“ o PR A %Bﬁ%eeﬁ%aﬁ@ﬁg%’@% L
s Bl A0 SRR Gl e

(see above), pellets resuspended in %FﬁWth med
expEiig atdeast @eeéth%c@wahal Hpifs psertto; farnyy hg WingtioRal fiasug BTOE?F@‘(FO
cells/100 |. One hundred mcroliters of diluted cells

receptar cpmmplexh Bhese sebunitmessisbluds those of theslass heiyioldae requpéors. In
assay plate can then be incubated in a 37 C. incubator
certhinrentblodipents of fhednvetions it ivel@préfe@ed @lusgaotll fodm Mecame
bl ue can be added to each well and the plate is
spetiacashied recbpmr e b @iptesetl. WBihiwa prefegred babatimantethe edlison
the fluorescent plate reader at excitation wavel ength

depBideRtdhon aiekRBAcusly QEpplieY BLeAsidictie Ybwih Factdr€orGRMPoOUNd

exhibits a tissue protective activity, the BaF3 ceIIs

P B b e AR B bR s P
S0 TG v B ol s b T
orl S50 i R AP eiefe i okemis AL A, o Hmele

that select for autocrine growth. (See WPO
cmhodient shifabie hags oghy eandg @slgmeewdttﬁ mrpdacq e necsssanyTeRoaigtr e,
BaF3 cells expressing tissue protective receptor
subwrigsiogher entlylas corponariesded fyr theidiistredeelinlasebponbae. Foar e
nmut ageni zed, such as with 2-ethyl net hanesul f onat e
exarfipieShe niiine cetl lin PaFe (Raleeivs ahd Stainchetz) 1985¢ Cwlbdl:727-1He
presence of IL-3, then transferred to a culture

Matti@dPretatlengl 1086, Mol AN BidlL6:44.33 208 5)i of la BEb ElEinster RidGcy
screened for the production of a tissue protective

(BHKS ¢EIPHM cafh ‘Bgﬁlaﬁs)fecltéd%l ress WeheBisdY EPéfﬂ B 5 QHRbE The

receptor to the culture msdlumor assayi ng
latteg 9 65(:22&?18%1@?%5391 l%@a \r%elééil' liﬁég’ gm%%ﬁgﬁgérwto%ﬁﬁe@g&pgog

subunits from any species, thereby overcoming potential limitations arising from species

specificity. In the alternative, species orthologs of the human receptor cDNA can be

- cloned and nsed within cell lines from the same species, such as a mouse ¢cDNA in the

BaF3 cell line. Cell lines that are dependent upon one hematopoietic growth factor, such
as GM-CSF, can thus be engineered to become dependent upon a tissue protective

receptor complex ligand.
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5.2.2.3 Reporter CGene Assays In certain enbodi nents of
the invention, cells that are further engineered to
express a reporter gene are used in assays to identify
conmpounds with tissue protective activities. The

woepanicers gene is |inked to a pronoter el emeoiusiiedolsee
responsive to the 15 receptor-Ilinked pathway, and the
assay detects activation of transcription of the

repor t erSimge it willtbe 86046 byPorlc@I Ofdiriy SN 186 &8dhat the
consistent with the nethods of the invention may

abbyd\a¥ay Garl IRekBENR it SMBLMNDink Ohat TR Hah GBmRd 1h B Similar
acti vi ty of a tilssue pr otecti ve cyt oki ne recept or
! ' o o
maRRP Fehertibie! &l PrdiitGaiin dg%’a?’% ﬁl‘# gtg}?ggl;o%?ﬁ%c{ @iﬁgﬁ%%lé){w@l é:él |

production of altranscrl I
' SR
harh 3ot ﬁfdrﬁeé%c%ﬁfz_%‘r‘@i@gfvlg@g vge?gs@%%%%hsﬁeﬁ%‘%&f
i SEEER B ER, b0 P S St R nenn oo

ene product ,is either turned on or off (i.e. present

to %rEP&ngémn?N% pclyding byt nptlirgitedsieyretingl anddgert ggllsi The pissence

cell in response to the presence of a conpound that
of bath EVQ pedBiBeeeniors inthessrcell Enesicore begambikietbusii r ecept or

conpl ex. 45 WD 2004/ 096148 PCTI US2004/ 013099 The
imtymogrecipatonyetthdds melidnown evthokeof brlinasy skift maHe fror

identifying a conpound that nodul ates a tissue

pr ot ect iOtger 463t icMistthat cROBPIsed totgeobthiantly bivdue Hstiset

conpound with a tissue protective cytokine receptor

profeRfive) c?‘iékﬁ?é BEcBStS! A& drusRHR) RreefiAl eBhd of tRe present
transformed with a nucleic acid conprising a

. i . t .

i HEh SR BOUSRELNSI B RUS0EP RS L, 897 5crs

oper 1 . _elemen
ol dele B 62 BB R HeTE 1 Bl S misieed ceatimeR FR0Rs

or_decrease e level qf reporter gene expression

celf g SRR ealLIen GEived FromapORcese gyohfibous TR Bt
nmeasured in . the absence of the test conpound, and

cells thatan ke used dn thg errsent Fréf@nte%@ncluie@hﬁm%ted\tos yessipslls,

_ protective activity. In certain enbodi nents of the

Vll‘ﬂﬁmlﬁm agils, bhagteriaOcellnvmaacticelts, ot planticellpul at ory el ement is
a serumresponse elenent. The invention still further
pr ovi deBrefented manmidbian hod célld dmdhide putge aotddipdus thokdat

- nmodul ates a tissue protective activity, conprising

deriCITraE hurfighs mb:8&@Ys SRATBAARseM fob expinfdd, KrieSIRPM. § Wbne (1)
a nucleic acid sequence conprising a reporter gene

Trar%ﬂe@ bRPEMrdskibR oA tﬁbcgatgfr}gﬂéﬂﬁgl”;c’kbﬁ YOHE ®ldelrn ]:99@0.61(9%115]1

i ndi ng "donmai n of at scriptiona actl\éator, S
o gk o LA BBl EPTRV PO LT Mooty gy O ™

165 {)I, usl’xtlantelm ?#a%ie%&%a?%%ﬁ fides (293, 293-EBNA, or 293 cells subcloned for

growth in suspension culture, Graham et al., 1977, J. Gen. Virol., 36:59; baby hamster

 kidney cells (BHK, ATCC Accession No. CCL 10); chinese hamster ovary-cells-DHFR

(CHO, Urlaub and Chasin, 1980, Proc. Natl. Acad. Sci. 77; 4216); mouse sertoli cells
(Mather, 1980, Biol. Reprod. 23:243-251); mouse fibroblast cells (NIH-3T3), monkey

kidney cells (CVI ATCC Accession No. CCL 70); african green monkey kidney cells
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cyt oki ne receptor polypeptide or a fragnment thereof,
and (iii) a second fusion protein conprising (A an
activation domain of the transactiptional activator
and (B) a second tissue protective cytokine receptor,
walskewisi48g reporter gene expression, such tp@tydbofolidee
reporter gene expression detected in the presence of
the test conpound differs relative to 20 the reporter

(VERDF6EXDLE ek @Biofl RoeCRET 587); fnliRan?RARAL Sur@horh ek ESELA,

conmpound, a conpound that "'hodul ates a tissue
ATCC N RERINING S Splog KRR (B CIC R CERch Ri e TeL
( : r\u L iy t
0 R B O BRE i B D R BN S R 2 il ot
Qr . upre iqn of _.protectiv lLLns. . A
VI PIRR e ot O e T BB 667 e
serum response el nt, or SRE (see,.e.d., Shaw et 46
molgd BT SR 6°11s (YT DEOB4R G digsessian No. G6Eal) Satble
56: 563-572,). A preferred formof such reporter lgene
cultused gnamragiien cellsdnciededhe C@S4 (ATCG e, IGRY) 11503 &S ATCC No.
renilla luciferase, and click beetle luciferase) (de
CRIN 6321 and BHI §BV(ATG®No. CRL 10318),893 (ATGCNo) CREAFTESSI on
of the luciferase gene is detected by | um nescence
Grabsi ep/ydt Gond Virkh 6v69-72, 1978 cell linése . AgiditioBallsniisbld setinines are
at., 1994, J. Biol. Chem 5 269:29094-29101; Schenborn
kno#idn (Eeiaftfahd avall983 frofl paBROGepbiatoriss ikh ddthe AigickET e

activity assay kits are comercially available from

Cul'aﬁécﬁl%iﬂm,ﬁf_{anﬁ’{smg? Corp., WMadison, Ws. ~Tar get cel |
ines of this type can be used to screen |ibraries of
br ot he. Oaig pRenaste b BARE 0L Hsbl ey TGl it A lnsec
o S Gyl B P B sl o
At o e i, g

vector, which is divided into pools, transfected into

pomke Elissiop gpasy), Pighid pastpris ssbtonskisds polyuenphe fusthyletrapice

transfected cells are then assayed, with subsequent
yeast)v Feii aogview spap SugreniPeetocodeia Maltdutan Biclogye Wol. dr 198§, Edind
re-assay of positive cells to isolate a cloned cDNA

Auseliet entil ) GrdehePhbligRNKhsocl & Wileyhi@scidbe, 'GhD 03 IRantGL NS 9987,
i nclude, but are not limted to, fluorescent protein

ExpfeBsiéh andPet@fiord Vetas:s %ﬁ%tﬂh;ﬁkﬁﬁd&s in B mblogy CEdsOWu &

fluorescent protein, red " fluorescent "protéin, cyan
Grodstl4RT 1887 4Had. G, P10 s8] e J; : t A Boni
ro{)et a- gal ac?%gl ,Zlggf ’(\'(?(ggltsgiII"gigISrl ?9%§§&g’l 13@%’?%%\3%%%1}&
ta+ hac e hl.or.a nic tyltransferase .
vol A RE SRS BB DG IR s S B ftono & ERps TR csion
. Yhor m%& 20 per o>ﬁj§qdaée ("HRP") and al kal i ne
in YRR, ermblogy. ige, Rtaens Renrcl Aord ot o Y gdiob 18n
pp. 673-684; and The Molecular Biology of the Yeast Saccharomyces, 1982, Eds,
Strathern et al., Cold Spring Harbor Press, Vols. I and II. |
Fungal cells, including yeast cells, and particularly cells of the genus

Saccharomyces, can also be used within the present invention, such as for producing

receptor polypeptides, receptor fragments, polypeptide fusions, or complexes and for
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al so be a protein tag, such as, but not Iimted to,

myc, Hi's, FLAG or GST, so that nonsense suppression

wi || produce the peptide and the protein can be

nonitored by an ELISA, a western blot, or any other
wo rmeenssay to detect the protein tag. SuckcrimRbdiedsee

are well known to one of skill in the art. 47 WO

2004/ 096148 . PCTI US2004/ 013099 The screeni ng net hods

cell0fasdd dsdyB Y& ddnbRyint cothpSiiae WhahmoimRitdfissid dﬂ?@ﬂéctfv@ RMbkIAE
genes. Reporter genes may be obtained and the

actiml Riethb8rod R fIMmheGhad El:g%g wgﬂﬁl%ﬁ@é&éuscﬁﬁﬁra{{& PReudnye any

hod wel | -known t 0 one i1~ 1n the art. The
roo e o e PR Ror ORI Ty, 1
roB S PR 5L 188 e AL YRR St
N TR R L ACBS PRSI0 5 e e

reporter gene is not avail able, but the sequence of
No.145545,07 & Srapefprrarsrells & palesind bypharptynsi dstegmingd Brdedi ng
the reporter gene may be chemically synthesized or
seleglablainrasker f qooymanlysdrig tebislencecy theetb{lisy B, grow iretbmabsendsrodpy
or a eDNA |ibrary 10 generated from or nucleic acid,
partimbf enisibbiy(e.go lepcine). RNAefeiradator dysienn for usein yeass Sulee BOT1
cell s expressing the reporter gene) by PCR
vecRPYstchi disdiosed by Rawasakieg al) (10 SeRtérl BloS £,93EIBY, widh dlows
reporter gene 1s determ ned, the nucl eotide sequence

tran@forh&iocli€ Rl BlectIE B iR uchRMopttAt Sledis | GkapRt hods
wel I -known in the art for the manipulation of

proflis e L i EPMP O FE oo ln g SR TR Ol e g,
seeg RS BOR. S ralei 5P ORe B a5 f o0y e W

2d _Ed., Cold ring Harhor Laboratar ld Sprin
46188 B s, Y P a9 24 098 and Bl genaty gegy Soe
Protocols in Ml ecul ar Biology, John Wley & Sons,
alsoNpieS. Refigrg MoadedM 4t 5,008 dpfor EPédoayd ﬁéﬁbﬂ%ﬁg Jdeanstoraptien; n
their entireties), to generate reporter genes having
systemsifof brerydastamchalisgHelseeduprprorphe Schizamplherdnycesr eat e
20 am no acid substitutions, deletions, and/or

pomibe Fauivens ces IBctiz XK lupiePorBabgagiles) Ustilag @ aydid) Bich R pagoris,
assays descri bed above may be <carried out in the

PicipmeMeRolRh, Pickih §oMBnoheh 5 CoRlidayhalicsd e ARE BRIable for use
conplex ligand. I n such enbodi nents, the test

in thE QFREH R e Yshd, i Lkitp ORIy 1N GRS o Wikt

issue protecti've cytoKine receptor c¢onplex. In
| 3 ther e ' kS, epprter, ge 25.assays
R s AR A S R R T S e
wtitithd asoring By b Fotod o bt %t i .S Patent No. 4,935,349,
Methods for transforming Acremonium chrysogenum are disclosed by Sumino et al,,

U.S. Patent No. 5,162,228. Methods for transforming Neurospora are disclosed by

~ Lambowitz, U.S. Patent No. 4,486,533,

Standard methods of introducing a nucleic acid sequence of interest into

host cells can be used. Transformation may be by any known method for introducing

40



10

15

20

25

WO 2004/ 096148 - PCT/ 1JS2004/ 013099 receptor conpl ex
i gand, such as EPO In such enbodi nents, difference
in the level of transcription of the reporter gene in
the presence and absence of the test conpound may be
wamoegesed. The | evel of transcript can thenprdmus2anpaoed
to that in the absence of EPO If the difference in
the |l evel of transcript detected with and wi thout the
polunopactides intea host egile idRiding ofor &hepfe esleging thd pdiRGclettindrin a
compound that nodulates the interaction of a tissue
vinRafd RalsiitthglioakdeliQvitheRRRR! andDydieet upfalle HRRL 1 S
identified. For exanple, if the difference in |evel

potfHuclksRRS Tht RhnsihediflodcliE G8SRRPLAs biith e BaeRAR Of 2

conpound, erein the i ncrease 1s dependent on the

S L S S
10 5..

bo RO S byl i e Ty B St 8
£, S8, DL R S4E o e o RioyPordedep mGRD Otpgrggetiods for

. Nature 340:245-246; U S. Patent No. 5,283,173 by
intrdueing secambinaymglynudedidesiatorggls, pattieniady nfhwampalian cells,
screened for in yeast, the inter-nolecular protein
includetdex marhediztedisensfoctieh, calcitmiphosphete sredinteddtsposfectionder
physi ol ogi cal conditions that mmc the conditions in
polyteamreledated trehdfectiof,Prdtepias fusin, eld@®poraiom encapmtldtion A€ thel .
Sci. U S A 88:9578-9581). This assay utilizes the
polyn@elediiib(s) ntlipasontds, dhdldfrad SsiéroRfdcBtBbf tRehdlyraicRbtides ieo
GAL4 (Johnston, 1987, Mcrobiol. Rev. 51:458-476)
nuclel) 'SUUERethBEs dr@WBNARLHPR RE of YGH BI ML &N donmai ns that
have been fused to the two functional units of a
transcr g,pt.d ' = hindi, in and
S\H{abféfht%h c@ﬁ%%grgll‘og{ ce]lltﬁ?pgs B¥CedR /A Hgo%%g%{ro ahe

the 20 actrvation I'S” posSi

ean 81 i GroB it B b ot SO b ooyl e

..that the -bi.ndin d activatjon,fuypctiops reside
highere étya%%ﬁ@d‘%wﬁrmga b W‘#%W&Pi%‘ﬁd rellsoF %Elcelkﬁaefgan
et al., 1986, Science 231:699-704). The

orgapis@a st preferred nTeshnignes formaniptlatpgicinnad DAY molgedes 4nd
nonitored by the activation of a reporter gene such as

introdheing exvZenpan BNAhito 4 wrigtydd host leells2ie disciosed by Shmbrook et al.,
pronoter that contains a binding site (Upstream

Moldsular Cltningg ASesoeneeManual, 297 840 CIO8AraRGHABr Laboratory Press,
PCT/ US2004/ 013099 - UAS) for the DNA-bindi ng domai n of

~ Cold $}inf HRAFREN.BL,1198% lan@ A8l B E1, el Suridht PRAGE iffMRlecular

commonly used either to detect an interaction between
. ' ( Rinel and Song, 1989, Nature
Blo}%%?%%?g@ggﬁh??ﬁ”%t??% interacting proteins from

a population that. woul ind.to a kno rotejn

(oo © oer iRt B stfBHel Bl e SRBBERRE T ¢

conventional procedures in a culture medium containing nutrients and other components

required for the growth of the chosen host cells. A variety of suitable media, including
defined media and complex media, are known in the art and generally include a carbon
source, a nifrogen source, essential amino acids, vitamins and minerals. Media may also

contain such components as growth factors or serum, as required.
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5 et at, 1993, Cell 75:791-803; Harper et at, 1993,
Cell 75:805-816; Vojtek et at, 1993, Cel
74:205-214). Variations on the methods descri bed
herein for yeast two-hybrid assays and ot her nethods
WQ Y04/P6HEt t wo- hybri d assays are wel | knowPQTAUS2bnd&Es0esf
skill in the art and can be used in the screening
- nethods of the invention. . Ildentification of
i nt er acClultgrepmatagiatian ¢wjls ttegréfeneddivets witbinsthe pragenhy br i d
10 systemis based upon the detection of expression of
inventiog phictheds Hemaodichg dxognsey DNAIine ntnmalian hbst bals include
dependent upon the reconstitution of a transcriptiona

caldi®f YhespRute-RidihiBe tratsficRERON 10 A1, 1973, CEIR1 £7753 CofRe bnd
fused to one half of the transcriptional regul ator.

Pealddf, 193 D&oknatié CelPGer%etti {60 SehaRY Al 8%h l4eE; Y O PKVBRlogy

receptor conplex of the present invention or
s ARl RR PG NARTRAReL TR BT S DPARBLES, |
me R e e Bl o R e B R hech B oty oo
W, B e Y G Hihpouar Bt Gty Gmiey-Nelson

expressin random pepti des can be used as the source
al., §¥3pFegys hg'@sé?l%ca@élp a2l 1993 Boas 4 5:80) ride eradyciiom afhe

bait and prey popul ations are provided as fusion 20
recopainantpalypepiidestingluding pripfoptiddsiwhidinare enpapebénisef the receptor

expression of a chineric coding sequence) conprising
compilof firedivenitone rduitared nsningalian Pl issditobatd dorssxquipleciey

For one popul ation, the pre-selected sequence is a
Leviahth &ian Ay 80P Aansiond,7 133 90NAdl 261, NUS. FQMBND. £792,938; any

DNA bi ndi ng domain, as long as it specifically

; [ ; n .
B e P o S Ml T, PG #6254,

| r [ r

genég%l?lh%gg sk é p%ét&%%% &rgfgnéd‘ OBk g{omgge?{,%&ﬁ%v%é‘&

ron, pre- se sequenc
2004/ 096148 PCT. 004/.013 ' L1 yat
cytof R g (ko -5 R Nk AP 2B ST Saabi b e ot
inolye oo 50 mAieBORelR B (1S e 29 R RO D7)

DNA- bi ndi ng domain al one (not as a fusion to a protein
and the gdnavieys maiertlete asimotero The growdlemedivabrill gewmrdlyaselect fon

as to avoid false positives in the assay). The assay

- cellsepstpmingfibe ¢dogenously ndried I¥NeA by, epamplel dyg sdediprioabl y

linked to a pronoter that contains a binding site for

 defididiey DiNA dosentlal mgiriarwhith BfcombRnichad 5 tepble@itile marker

activator (or inhibitor). Accordingly, in the present

 carriB®bY eRfredsdf vBESSRRb-taRMEAE B mbhidny Of a tissue

protective cytokine receptor conplex fusion protein
¢ . . . : ! ¢
tr ansor AP AL it LR fifte B gl or”

intergsg Fﬁrlgvg%gftﬁ%eé Rt hfgpn | glilg %llt s%%%%ﬁi%ﬁ.s ggc‘ﬁ s%ﬁ:letcre]: g fin (r)i{aty%[a

generated by introducing a construct comprising a selectable marker, allowing the cells

to grow for 1-2 days in an enriched medium, and then growing the cells on a selective

medium. The selectable marker in the recombinant plasmid confers resistance to the
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10 activation (or inhibition) of transcription of the
reporter gene occurs intracellularly, e.g., in
prokaryotic or eukaryotic cells, preferably in cell
culture. The pronoter that is operably linked to the

WO XpE%HER gene nucl eotide sequence can be RCTAZ0¢613099
non-native pronoter of the nucl eotide sequence, and
the DNA binding site(s) that are recogni zed by the

seldoiipn widredliowg cellsrimétablp otdgranthe blasthisl id tiaisihoomospwesind
can be native to the pronoter (if the pronoter

growcto fisinl fgcionhiddipin man sache cldiied dhdéxpandee (159 pelblinenon- nati ve
to the pronoter. Alternatively, the transcriptional

acti vat iDHig QilRdbiB gShdrAlyafsed 0Qcld8Tor RHEE ARiRaligRselle
del et ed and replaced with GALA binding sites (Bartel

int@ﬁfh_lé‘ﬁ foré%?ﬁNAQ}aQ bEas riﬁkieﬂ&? Sttt c 88t thm ?%@d € asal
Bi o 9:4746-4749). 20

"traﬁ&Eétéiﬂé"' ¢l 19&1 {06 ﬁé%ﬂwﬁgl.{i\e&%riﬂé Qseﬂ ﬂﬂe ééi%@ﬁ’ve ddertAfid

assay can rom a varl ranscrl ptirona

tivato rot i. s.l.ong _as the ranscriptional
are 340p Jo e g Be 31@%6%?61%%?%%% 2%1&5 RGP ot ona
activation domai n For exa the GAL4 rot
e"té‘étﬁe\ﬁ‘ gwa‘éer K/%F @Po%iyste&@%)ay%e@mi ngludiag b *s@} ngto
GCN4 protein S. cerevisiae (Hope & Struhl, 1986,
the trarpes sml%wnggmldmn kinagr§Wigler @ftaét T3¢ Cell 11273),
cerevisiae (Thukral et at, 1989, Mol. Cell. Biol.
hypoxp8 - 2R605 phtzsphbrtblowlﬂnmﬁmseﬁwhﬁéﬂm & Saybyieki, 1962, Proc.
2004/ 096148 PCTI EJS2004/ 013099 receptor (Kumar at
NathlAcad. 883 US AGK:1026)] m@¥dlieibd phoshlmribostipasfatuse (Lo ef al.,
bi ndi ng and activation domains. The DNA bi ndi ng

. 1980,00aHl 22:BATYlocdes bandeicBBlodedii tR, hiid- opkifit- 0MY, R¥Sdtivdlp t he

fusi on protei ns need not be fromthe sane

Als, faﬁﬁl%ﬁé‘idb@hﬂe%&?étm@&& ‘6@ et as b BAST BFéé'lJch fof ERPAIHIBDNT
a GAL4 or |ng omaln Is enp oye I'n

conf%&c}gﬁgénc\% ‘Poerﬁ' &%}%ﬁfgte?% e d ;956&1@0’%@09&1 églgﬁg%z’]?:efis%?;
P@%eee o @&% RS AP b R e

at, 1987, Cel| 48:847-853; Ptashne at a 90, Nature
to myaiphgaRii'sai By Mulioen & st b NEBATeH, SO ATBRED):
acids 411-455 of VP16 (Tri ezenberg at at, 1988, Cenes
neo,rwhich gonfezpresigiancet the aminoghicoside@#18 3ilbaweeGaapin gtal90)
10 conprise the activation domain. In a specific
198 5 iFoldd]. Baalt 1 50pl)aemudhgigropwhiokl conders resistinée te hggromiycia i Samterre
protein popul ations can be introduced sinultaneously

et all 11084, Gept DY £7) posds. Bgiréfefred @lectableh@ipkediisth gepashicodgl | )
contai ning one or nore reporter genes, by

resistRied 10ARS hATbIGHE ! &196]11){6119 SERMHGhay K3 aRRa BYt in IR presence of a

protein-protein interactions. "O, preferably, the two

neorﬁ%?ﬂ-%e @fu%f s%.'cﬂ aP@QHh A {:hg MiRe Hefection systems may also be used to
increase the expression level of the gene of interest, a process referred to as
"amplification.” Amplification is carried out by culturing transfectants in the presence of
a low level of the selective agent and then increasing the amount of selective agent io
select for cells that produce high levels of the products of the introduced genes. A

preferred amplifiable selectable marker is dihydrofolate reductase, which confers
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15 introduced into a single cell either by mating
(e.g., for yeast cells) or cell fusions (e.g., of
manmal i an cells). In a mating type assay, conjugation
of haploid yeast cells of opposite nating type that
Wha#0%E8n transforned with a bi ndi ng domai RCTHERZ#08/013099
expression construct (preferably a plasm d) and an
activation (or inhibitor) domain fusion expression
resisan®tto metho{rpxatd. Dbl drugregibtaseigelss (€. smelit-drugtegistange] |
deliver both constructs 20 into the sanme diploid cell

purdhgcifBdetyigansfpefan Alsy BéddedSt r ai n may be mani pul at ed
by -transformation with the HO gene (Herskow tz and

Jensen, 1d8Qhin éﬂdﬁimé:ﬂ&,zﬁm, an inie?l@hl@iﬁ%‘dbﬁéﬁient lfe-B cell line,

preferred enbodi nent, a yeast interaction mating assay

iSRRI, SRS, o L% E b BRoS, ookl
pre L red -RTC% ﬂbe%%)te ségclt%%%é‘g%%%g lé%gf?p%‘i]ﬁ&_snsﬁcha&s zla?c%f't

WO Teporter genes,

CT/ Us2004/ 01309 ea with one or nore binding sites
@t W”Hﬁ%ﬂ gxgy%?aﬁaugf: in (e.g., of a
transcriptional activator). The activator domain and

DNA bi ndi ng domain are each parts of chineric
5.2p20B&F6Celf Aksapsl from the two respective popul ations of
proteins. One strain of host cells, for exanple the a
st rai n, BaBhiell f36ayk by 6136 bOhsel feidktldy asnipdiindOiisd reafutatke
5 sequences with the DNA-bi nding domain of a
the hétRR$ 6F 4 shOPRtechd dyRlRireceftdf EongfiesGAL4.  The hybrid

proteins expressed in this set of host cells are

capabl epgf exﬁﬁré 9y -cfsisd}qo tedEror Rgﬁtbﬂtﬂg bPBa defls i sfgﬁﬁing

pronoter or e ancer regi on ne reporter gene
o IR O et AL B3k 12
. [ [ ' f DNA
SRS SRRt D L6 e Bt

transcriptional activator. In a specific enbodi nent,
sodippypivatseh M hoalpeming), grdihe gaall molestlpduolegic opehemiqal ng

one or nore protein-protein interactions conprising
compeiynds efiptenish abitd §nal volpmeetachydilution showldbe ghopilf8il.on of

yeast cells being of a first mating type a first

fusi on T B4l paranted tell lviengd BAE3 sally transfectaifl with EPG-Ruen

protective cytokine receptor conplex or a 15 fragnent
thentHea¥8104d tBra6 tithe PN bW Gt (S5 ML), pMiels Sdstispeaded i fodih

popul ation of yeast cells contains a first nucleotide

i s ' b
medﬁﬁlﬂléﬁ@%ls%%{tgcip%u& dithfel FflerbRerEm B OIS &0 c@flé/l’(ﬁﬂtlbmé’ne

or nore ng sites recogni zéd by sa

iS00 0 PR3 s LoD JoRLRE 360 SRl or il TS

sion”prot . d rusron pro elp,.s
s fAgD 57 PR HRRPREA @l Campipeloh o Bl Pt oA B0 b
aliquoc‘ft 0? ﬁliog]ar blue can be added to each well and the plate is incubated overnight at
37° C. The plates are read on the fluorescent plate reader at excitation wavelength of 544
and emission wavelength 590.
If the compound exhibits a tissue protective activity, the BaF3 cells

should proliferate when exposed to the small molecule, biologic or chemical compound

of interest.
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20 first nucl eoti de sequence; (b) negatively selecting
to elimnate those yeast cells in said first
popul ation in which said increased transcription of
said first nucl eotide sequence occurs in the absence
Witts@ed8second fusion protein; {c) reconbi FEMWY2904/013099
expressing in a second popul ation of yeast cells of a
second mating type different fromsaid first mating .
type, a Aphaturallighyd fof theaische pestatite faseptarvoppidcenrmalso Bach
second fusion protein conprising a 25 sequence of a
idehtf g 9 Rlutag@itiny atbly Bnetdxpitdh e Bceorotiphixind beltudifg it
activation domain of a 53 2004/ 096148 :
undBf-ddniiEeROMACLRASS: autdcARS g&%ﬁﬁ{. [R22 W@}:ﬁdbﬁﬁitiﬁﬁ wo 95/@@3351

the activation domain is the sane in each said secon

e L i

yeast” cel
for L ul.atij on. of . di gl Qi
s BTt of PR, Btn b BreRl B oney
ll.s cqntains second nucl eoti de se ce operabl
M dBacelsets Genlonst Brenes mihagresmened iy then et t
recognj,zed by said DNA bindjng dgmain such that an,
a cyligreapedivin fgkipe lladjapd Hi-f.spumiygigsslipire sapsredfor fhegupdypction
second fusion protein results in increased
of attissueeotpgive taeepier eogiplexdiseah auohuas by eddingsolubigreerpéor to the
which the first and second nucl eotide sequences can
cultbe rhdigms ety agsayohigfichrditoted nedih oheyilddiypeBilglls andiBaF3
i ncreased transcription of said first and/ or second
cellpexhe@sing the reepioence, thereby detecting 10 an
i nteraction between said first fusion protein and said
second fusion protein. In one enbodi nent, the
invention{ﬁgovides for a nethod of identifying a

3-2-23neRentsT (3688 AT ates the activity of a tissue
protectjve cytokine receptor conplex,  said nethod
onpr | SR sre e 4T e e ottp SN PP ghes pticgrod
nodi fied yeast strain containing (i) a nucleotide
to exprens @penoriangens pisgsed in apseys te idegifyecoppaunds viddispugdngfective
linked to a 15 tissue protective cytoki ne receptor
actioiiesp | Tw repedergest isdinjedonpipeometerctiquiany theidp respesivedo the
ti ssue protective cytokine receptor conplex, and
receget-Enkddipatheray huad ileveetay dbteets bitiviation efftradscriptisisofithe reporter
protective cytokine receptor conplex by neasuring the
gend.€evel of reporter gene expression, such that if the
| evel of reporter gene activity in the presence of the
compou [ r ' el
o T epor R RE S ler HATaRas S P iR of 8
: -3 C I 1 Lvity
inve SRR Rl CRMROHRCO! SRR B B
identifi.ed. The receptar conpl exes can be used.in
protea B R o P RB Ry Eher S B e ered QOB B 1 hat
described in Guuris et alL, 1993, Cell 75:791-803) to
produgtionaf prapcgpliemiactormitaahost ell- The hosk pelllsqrosmeises & IRE
identify inhibitors of a binding interaction. This
promoter element operably linked to a luciferase reporter gene the expression of which is

4,

ce
e
thecrét

regulated by the transcriptional activator, such that the luciferase gene product is either

turned on or off (i.e. present or absent, or present in differing amounts) in the cell in
response {o the presence of a compound that activates the tissue protective cytokine
receptor complex.
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25 systemis a nodified two-hybrid system as

descri bed above which uses a LEU2 reporter 54 WD

2004/ 096148 PCT/ US2004/ 013099 gene as the first

nucl eoti de sequence and a | acZ reporter gene as the
waweHendidBucl eoti de sequence, so that. pr ot SOT/R2@013099

interactions that result in the reconstitution of the

transcriptional activator system can be selected for

i n cel | sSThHeaodentingy veefuchergpravidbstiar a methodfbsidontifging a

(3-gal act osi dase. The DNA- bi ndi ng donmai n maybe t he
corhyeAd BMmBAtaL iDsuedRsmitive aviiilyPodmpgisiag bontattiag a test

sequence may be obtained fromthe B42 transcriptional
confSdhuli ¥ith @ Bishe PRt (Bt Rk 1L B8mpldR&fpressidl bell, wherein

1:113-119). ?ﬁje pér\%trmters e%f thepre%gprterhgenes
saic‘fﬁéﬂt@{rgnshﬁfﬁéi %ﬂgh{ﬂ&eig Q&H?&ﬁ@-ﬁsi @feﬁﬁ&%@?ﬂéﬁﬁﬁﬁatby

t he a functi oha

reconstitution o u transc_lptlonal

o G D S S B A
ol 0l DS Sk SN LR o 4

qoerf ornmed under i nduci ng and ngn-indyci ng, conditi ons.

or depregses g dovel of renorEacHE REPression relative dhithe levGlnfreropter gene
provi des a nethod of detecting a conpound that

exprassion aeesyrediie thie gbssneecf ithnies torppeyngd ad asseyigg the identified test
protective cytoldne receptor conplex. A first

conpopud fr A dissue projeetivt actieity. Sincentgn embovigmertieot the methbdsifdine
15 protein contain the sequence of a first tissue

invintioh,&hé tegalapt ddchdheisaaerpt Ripohtcdleridnt. aThdR@ntioe silipfugther
and LexA DNA- bi ndi ng domai n. A second popul ati on of

proVi@&Sthr £8kihsd Gﬁﬂaﬂfﬁﬁg a E&ﬁpo’iﬁ& REmb@Aste y R SbRctive
conprising a B42 transcriptional activation donain

st p Bmbhind AReSER AR Spho SARANCH ohiyBip i) B Eia
reporter. gene and a lacZ repprier ne are operabl
seafe R ASrrler Sne SRR RRG B oftNR o aePinf % B
._sequences, such.that an jnteraction of said first
bindiE TR i BERCHADR ACtelsite FiSS RO BIURE FPTIRE ) 5
in increased transcription of said reporter genes. The
the By hinding femain otie rapsa@iphpnal pefiyatonand (B) ofiystissierpigctive
are grown in nedia |acking leucine, to select. The
cytokirgirecepionpelvpepti&R® adfragmehighersefagnd (81) peedood fasibni proteine
presence and absence of a test conpound. \Were the
compeisiap (A anfactivesion dghain of thie itegastiptionslhetivatee and(B) ackecard55
WO 2004/ 096148 - PCT/ US2004/ 013099 test conpound,

tissﬂd%ﬁdite@iv@ QBRI fhcépict daBHuk adpBfier dife bxpheRbias, Sheh@fif @B
EPO and a tissue protective cytokine receptor conplex

reporfSr %:91% @%ﬁr@ésﬁﬂ-deé%t%& In RS fenlé%ﬁda@féa oBhuphldfa diftQs P %
pp e, a

appfoach exi st, tor exa ,
the reporter gene expression detected in the absence of the test compound, a compound

- that modulates a tissue protective activity is identified.

Any reporter gene well-known to one of skill in the art may be used in
reporter gene constructs to ascertain the effect of a componud on tissue protective
cytokine mediated processes or upregulation of protective globulins. A preferred

promoter element in this regard is a serum response element, or SRE (see, e.g., Shaw ef
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"Contingent Replication Assay" has been reported
(Nal lur et aL, 1993, Nucleic Acids 5 Res.
21:3867-3873; Vasavada et al., 1991, Proc. Natl. Acad.
Sci. USA 88:10686-10690). In this case, the
WQ XepHe4Bt uti on of the transcription fact orPGTAUS2004/013099
manmal i an cells due to the interaction of the two
fusion proteins leads to the activation of
al 1108h SEHiSP15631372). A prefeSed fbrm bf such irgporter géhe & adndifegrsa gene
allows the replication of the activation domain fusion
(e fasiity Risiferastwetilie tucifodsd uebdlick Beetit hickferake)tdd et érdl., 1987,
approach using mammalian cells is the 10 "Karyopl asmn c

Mol TRl Biot. 170125 Fah:@edskionlofRthé REGSNse ghhtAl dabaQl bpRfniddi&@nce
reconstitution of a transcriptional activator (Fearon

: : C ly 904UPA;

us m%%dg k%%%“ ﬁé%géeém%mgenes%@é (]:199i4r’1 §'t l?lé Clc}%\%e have
i, { n odi n h ' ) .

263808 95EE RBIE AR CRAN, Sodsy BoBREA REREHLLY, Logierase
cell-surface antige v, apd the gen encodijn

aoty s ey aly e Bom BEPHTBIE PRERALR an
syst . the 15 trapscription fagtor th i.S ,

Magigon NGp | Regck eell s oF sy oo B FQsteresR 3%“56% efshergicals
whi ch the DNA-binding domain is from GAL4 and the

cellgonditienad snltvre msilia, fungdl brths\filgamples, twaiey sarplpy, mehip like.
activation system has been described to isolate and

Forcasraglog haok sf delieonditioted medfarsamplen cinttcasayed arestarget ¢ellito
a popul ation, and allow the conpari son of such

identify eslRdliat produdedigand riPdsitive pelisutcthérDsgd {oseeddeed cDNA library
Publication WO 97/47763 published 20 Decenber 18,

in ak@fhalial eXprdssionGRNEY, Which Beditided BES povs, @.ﬂs&ktgﬂ @to host

Recept or npl ex Assays In the cell-free an

cellg,;?ih{%l eHRSEM. FLAS U TRLRE Eraﬂé?eifeﬁicglﬁdargﬁt'éﬁ hs@rgéédl \8@% ds

'l ssue protective cytokline receptor conpl'ex

s RS S B e S50 BB v
. | t . | 25, dits |i ds. 56 WO
o A o SRR B 3s, T LS Ligans o6 O

i nvention provides for nethod for identifying a
conpoundXamngles efgenerter geerdnpipdn, Betars ot éwfsﬁ % %‘W"@@P@E‘t or
conpl ex, conprising contacting a tissue protective
proteipt{og areen Beapscont prdeip (G, yhllqw Flueresch pradeipred ect i ve
cytoki ne receptor conplex ligand attached to a first

- fluokeabzat prateth, Cyan) fmresemtiproteig ahd binoflntresotniprdteia), betlenpound

5 attached to a second |abel under conditions
galactoridase i(Rtal @i't)] Beth-glGcordeduRy, ibee-1abidandss Cbhioi@iyshiehiab]l f r om
the tissue protective cytokine receptor conplex, and

acetgﬁras},%rmq“ém’gl, s4RbedAfcatibd \Shobitabke gsﬁm?% ofkedaalR! S

wherein if the second [ abe |slpre ent e compound
porslE B SRRl el CBE Rl bt o

also be a protein tag, such as, but nof limited to, myc, His, FLAG, or GST, so that

nonsense suppression will produce the peptide and the protein can be monitored by an
BLISA, a western blot, or any other immunoassay to detect the protein tag. Such

methods are well known to one of skill in the art.
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where the labeled ligand is contacted with a tissue

protective cytokine receptor conplex 10 under

condi tions conducive to binding in the absence of a

test conpound after renoval of unbound material, then
WQ2eHMHHWENd that binds to a tissue protect i RE/ES200I013989

receptor conplex is identified. In yet another

enbodi ment, the invention provides for method for

i dent i f yihegereenongpethorts of Hmtinveoiin atosmcerthpasbisedl et a

ti ssue protective cytokine 15 receptor conplex |igand
repbier@etids SRey@oripr gdnec iniay be chthindd and theanelpbidde sequgabeod the

conprising contacting a tissue protective cytokine

eleBE S B @mirka bR a8 ¥ methd @ A1 hbvin B dnk 54161 B thE BEL Thee
cyt oki ne receptor conplex in the presence of one or

nucitife §e€§énc§% %g&%? g be GRABHEL, b 9N Frof AL sk Be bR |
bi ndi ng, and measuring the amount Of tissue protective
' t e ' 910) : [ e
NS GREERE Rl AR Y i BN ROMBR AL b PR
tge anDEHt of bound. 'ssue.gﬁftectiy& cc%gkége.
may RERREBI ESRTERE %éa A" ASREOEd T TS5 P ELEREE 2 of
he onpe o, nore test conpounds differs fromthe a nt
muclae 55 mgoding ggﬂ“@clﬁ?raﬂ@m grae IAohRYaHRble. Uk 5?(1“&%%3? i
i gand neasured in the absence of the one or nore
reprisE geneddgione 3 Duqleie acid ecofins thederawist £9ms Ay deskentipdly
bi nding of a tissue protective cytokine receptor
synthesipddex obtaigeh froma suliahie sosmede.pr DeldNAilibeary,or el DN library
receptor conplex is 25 identified. 57 WO 2004/ 096148
generalRC oSO el R0 Prefdrably pely AR Alcslato fivs), afy tishe or
nmet hods of the invention described herein where
cellp eqdsiflg the répokteSSihS) BF PLIR alpMRsator. Abricd ehd IRGRBE® sequence

conpl ex contacted with a tissue protective cytokine

| : .
of _o'lju n EI %rng sue p irilgii ’e%?%ééoggﬁﬁgggfet g%%?g r ckoﬂébrln@be
. ' I ) Y .
b IRt R R B, B b T bl ocleonde | |
certai n enbaodi f. the t hods .of .the i.n tio
se Rty - doHRTEAH DI G AEe DR TIAO TR ongHy PRy g (s
protective cytokjne_receptor conplex contacted with a
ex082|¢eths foshrgyesdgscribed,ig, S%@%mg étlol W Mﬂl%%}ar g s
measured, the tissue protective cytokine receptor
Labexstosy Menyal, @dril. i (old Sprensdiarbord-aboraiaryh Golsk Snring Harbog, MY
protective cytokine 10 receptor conplex ligand to the
and tAusebeber pl. pads ¢ 1 998 Coyrerd Pratecotsan dfleenlac Bigddgyyx Jdbe Wiley &
neasured by detecting the | abel attached to the
Sonk, NP bichidhy 28¢ Bsth incerpoydtedktyrefefef Celitiehi irclep biditetidsg and.
In certain embodinents of the nethods of the invention
genél@S SdpoRELeh& RV g RPN G MIRIR R1dNE4REcE For@xhhPIe Horeate

protéctive cytokine receptor conplex contacted with a
amino acid substitutions, deletions, and/or insertions,

for

In certain embodiments, the reporter gene assays described above may be
carried out in the absence of a tissue protective cytokine receptor complex ligand. In
such embodiments, the test compound identified is one that interacts with the tissue
protective cytokine receptor complex. In certain other embodiments, the reporter gene

assays described above may be carried out in the presence of a tissue protective cytokine
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ti ssue protective cytokine receptor conplex ligand is
nmeasured, the tissue protective 15 cytokine receptor
conplex ligand is | abel ed and bi nding of the | abel ed
ligand to the tissue protective cytokine receptor
WRYHHIEWS| s measured by detecting the | abel PGRERBMELHI
to the tissue protective cytol dne receptor conpl ex
ligand. In rel ated enbodi nents, the |abel is
recéiterconwteaigand, suchne ERGH busuck smbodiments, fiféamence in the yeleés
for a nethod for identifying a 20 conpound that
transoxdptioatof thetréporiengeae acths mresdned audahseacd ofdbaiestpompenklinvey
cytoki ne receptor conplex and a tissue protective

be dotdedid The lewelathafiscepitah then be Gafshredto ik Inshagbsence of EPO.
contacting a tissue protective cytol dne receptor

If theAdTREBceVh EHR 10REofAFanSBRHEIdi 2R VAt A AfBut tR¥bmpound is
measuring the tissue protective cytoki ne receptor

depﬁﬂ{mtﬁf(th@ feboticd ¥5 Fff%J Elténtah:%ﬁlg?&ndttﬂﬁ mciatel itﬂe\intgﬁgl%ﬁrcﬁ‘q

in the présence of t’he one nore test conpounds
e f i e ' Y% ' .
sl profeblye Yool Loyl SPEES el B bliipte fune
. re. 58 2004/ 096148, PCT/ US2004/ 013099 t est
iR el OL AR RS0 AR THGURAFEE 8L pavabound,
interaction, between the tissue rotective cytokine
whergin dheriagreass isicasndsnt@nihepreseace pf E%P@th@%ﬂl 3gonist oigRe ne
. receptor conplex ligand is identified. In certain
integastiotbatwerndElst andradispisiimetasive Lytokiae resemon dompleddsigentified.
herein, 5 the conpound binds the tissue protective
cyt oki ne receptor conplex. In certain enbodi nents of

52§Qeyg§&ﬁqgﬁ%ﬁﬁg¥n a%pventioh descri bed herei n above,

the” conpou s"the tissue protective cytokine
recepto 1123 2 b G ) ' HHPB
Screeni23g§§§§§§n4ﬁga§gfﬁ?gigégE%%%mﬁgﬁgke IHﬁased
: i bed, herein can be util.i i hi gh
ineR B0 ARVELL SPGB A8 g 58 %pe IR0, S £
[ tify.,thos c 0 S t dul.ate a tjissue .
340285 D8 U5 PG e P A B skl Spesy Bt g jactions
nodul at e, the interaction between a tissue protective
are gopqeBRhioT inoeasi the intamnleonlar prptginintosacdions defegteddn this system
protective cytokine receptor conplex. Exanples of
ocoyriupdesphpsiological somsbitiond $hat miraic tacogenditionsia anammaliag bells
t hr oughput screening assays are di sclosed in section

(Chisn 4 dic 1 98, Pids. Nhth A chdiSol GfhAL 8823780581y Thid Mgpylusilisdselk
probes can be used to identify conpounds that affect

recob§iftutiodl oTR hiafRripfiordDRGV Al BKL 4 GBRIston] 198Y, Mkl R&A
site profiles my be conpared between cell’s treated

i s et T s R
two ﬂm%ﬁ&ﬁ:i I\ﬁl& offg @r%ﬁécﬁ%nalsslc{isat&?ﬁae DNA-binding domain and the
activation domain. This is possible due to the bipartite nature of certain transcription
factors like GAL4. Being characterized as bipartite signifies that the DNA-binding and
activation functions reside in separate domains and can function in trans (Keegan et al.,
1986, Science 231:099-704). The reconstitution of the transcriptional activator is
monifored by the activation of a reporter gene such as the lacZ gene that is under the

control of a promoter that contains a binding site (Upstream Activating Sequence or
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been associated with a tissue protective activity,
probes specific for such a site may be 20 used to
deternmine the status of the site before and after drug
treatment to identify a drug that alters the status
WH0HPs148uNct i onal site and woul d, ther ef or BRCT/BR0044&300
incell, tissue, or organ protective therapy. In
certain enbodi nents, treatnment with the drug restores
UAS) dor tet ANAsbinding demdfinofithe wambripgions agiivatdra This bséod ésimpst
a control sanple. The screening assays of the present
corunury salreithbrdo deiad anpds sctibh Hetw2en twrkaogh priteisoFebdsand
and assays to identify nodul ators tissue protective

Sorgy 1 980, Netuk 340140124638 10/¥Qedt ) Mt 888 kg Broteins from a population
PCT/ US2004/ 013099 conpl ex activity. In accordance

thamwd bitidSo 8RR P8Rk (Duftte S¥B! £798, &REDER %5@%9 MGy FRY
fornulated into kits. To this end, cells expressing
echz' PGUS Rl 5?@?@%&%:%%9 %ﬁsﬁgog%qgwg%%ke%l 1993,

ysates t ereo e pac age | var i

Celg?{g'%@ﬁ Sz SV at%ns gioﬁ rEeé;cnﬁaiﬁlg I ! r klgl?]n% e
assrll}fr%gn pther Igetbodssfg&%{ﬂ ﬁ:‘%ﬁ a2l %&E zrga r OVI ?qe\pg sklll in

control sanples, buffers, cell culture medl a, etc. The
the 4% anq eandre eprkinhesssrping mpthads ofifhedgyentipr -f i r st

optim zed on a snall scale (i.e., in test tubes), and

t hen scdfetificasion of inferaghing pioteinsdiy it impseveq yeasbiv® WABSAYS

FOR | DENTI FYI NG COVMPOUNDS OR TESTI NG COMPOUNDS 10
sysilefibNbised Bl the GEEAERNO INGPASSNY S freporfer Bére| the tramsbription of

Screens or Assays Conpounds identified to have an
whi€h {seleper@enttupss the rdtbRstiGfioh bEa GiisokptRAal reQELMHthe NPl ex

activity or conpounds found to nodul ate the

mte're[&ﬁ@t{ @ﬁwo%taﬁg WESTudd td brge‘}iéﬁ‘ oY Aﬁ%&dﬂ%ﬁoﬂéﬂe b13€ The

conpl ex and a l'igand may teste or tissu

"baﬁ'r Ee&te'n’é&eiyg’ot&%% Wrbdne 1%6% or th[ngfe? fh? gléegt%tm kﬂ;/e%tgm or

sues or rgans prot
th d [ . -
denw%&vpgsr{ s R T e B P B B e
. AR | ud [ [if t
Wlﬂhglé i Py @'@@? afgﬁ?lfr@%s S?fﬁs??lbwoieaisggw%f*gﬁn@gé 3@%54%&!1@%

presence of proteins or nucleic acids upregul ated by

a tranpayiptignal seguladry domainyrespretivelys eicdes ¥rsaconpl ex activity,

e.g., nucleolin, neuroglobin, and 20 cytogl obi n.
Neur ogl &ba speciffio embmh'mmte:;ecmnhinm biotogidal/detarias expressing
facilitating the transport or the short-term storage

randofn meplidatan bhedee bothe soddedPfeyimualipelds. or storage
assays may be wused as an assay to identify or screen

for conppsagisl, Wi dTRdHaftbRd bfe?%Hﬁxlﬁfoﬂ& %tpi‘d'(t?ded as fusion

cyt oki ne act ivity.
(chimeric) proteins (preferably by recombinant expression of a chimeric coding

sequence) comprising each protein contiguous to a pre-selected sequence. For one
population, the pre-selected sequence is a DNA binding domajn. The DNA binding

domain can be any DNA binding domain, as long as it specifically recognizes a DNA

sequence within a promoter. For example, the DNA binding domain is of a

transcriptional activator or inhibitor. For the other population, the pre-selected sequence
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Neur ogl obin is expressed in cells and tissues of the
central nervous 25 systemin response to hypoxia or
i schem a and nay provide protection frominjury (Sun
60 WD 2004/ 096148 - PCT/ US2004/ 013099 et al. 2001
WORRYIWHIE15306- 15311; Schmid et al., 2003, BCT/EH2804/013099
Chem 276:1932-1935). Cytoglobin may play a simlar
role in protectlon but is expressed in a variety of
is anjagyRas or whibitar §amain ok tenscripPonsd activatoper inhibiteoresIERBELY.
3:1146- 1151). In one enbodi nent of the invention, the
Th¢ regalptersodonzein alpredgod aa b dickiqarto @ratein sequense) 4ndriby  be
neasured before and after 5 contacting the identified
DN/AeBihdiag dpmaindiohe (i@t e fusioh o Lot saquends) grefable do hite
presence of a upregulated protein associated with

detbdtayiRteplcOlse ad toRoidThlke/pdsitivbd indheoBhdy). meyas&@ syst@A further
confirmthe tissue protectlve activities of

incRAENQeRGer Pbielopabl) 1R 8% fd%?&ter‘il?dt E&ltilﬁ@%w.g a%’e fot ﬁ:\

pl ays nunmerous rolés 1n ce I ncluding no tion o

DN S %&o‘)ﬁdfg@ftﬂéﬂ dna SRS & RREEd. '&%cgig{%lg%,%gg

prote cyt oki nucl e genS|s

, ti
profe PR orsRRPRY i B AToR, HRRE e e brfteestve pSRhe ot
i it 3O TR

nmponent, or transcrlptlonal repressor (Srivastava

acfl&ﬁer (%mh@%r) whishgtivapes g ighibits) gxpressipn pbthe repgrier gene. The

Gnisty et al., 1999, 1. Cell Sci., 112:761-772). 15
actiFation &erSninbition) of traussriplinn of tedrepurtst gine oneys hEactivledy,e.,

by detecting nRNA |evels corresponding to the protein
in prokagyotiedd eukdripetiondeNE) pesderatiie ihyelirculfirze to a probe that

specifically binds a nucleic acid encoding the

upr egul FhegroRotk Hatlis opdmtkly Liflkeaasd iR Repbr¥r £8P fhddotiat .

for exanpfg I\Iorthernpbl o? Sout hernﬂg&o%& array

schb)iEH dafl b€ @hbhiRfe or %ﬁ h&ﬂv%%woc&?e : 6%9%1?1%%6 sgﬁueh& Sid te

hybr i di zat 1 on. apl d an

OB R ﬁ?ﬁlf’iﬁ SR GEPA Bl
B G5 G S S SR e SRR P P Bb
. o. 763,198, detect nodul ation of tyrosine k| nase
bindije SHH@B ORB¢TRIVE &g the promoder; Altenaiiely, fhe tepspsiational

transduction by determ ning the tyrosine

actiysrion binding piia ofdhe dasiedegene(skeap botelpied g1d repla@ddaitnGods 148
PCT/ U82004/ 013099 substrate using an

bindingtsiteg(Bes ot 1093, MBio Bachmnilued \ 4 920-924) Ghatmdncd y! Si988,i Nbic
for the protein substrate. These assays nmay be
CellpBiak Di404614749)a whol e cell or cell-free system
The activation domain and DNA binding domain used in the assay can be
from a wide variety of transcriptional activator proteins, as long as these transcriptional

activators have separable binding and transcriptional activation domains. For example,

the GALA protein of S. cerevisize (Ma et al., 1987, Cell 48:847-853), the GCN4 protein

of §. cerevisiae (Hope & Struhl, 1986, Cell 46:885-894), the ARD1 protein of §.

cerevisiae (Thukral et al., 1989, Mol. Cell. Biol. 9:2360-2369), and the human estrogen
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I n anot her enbodi nent, the invention provides for a
met hod for contacting a cell that expresses a tissue
protective cytokine receptor conplex and lysing 5 the
cell to determ ne whether the tissue protective
WQINEWSHE recept or conpl ex has been phosphoPGH/BR26M/013099
rel ated enbodi nents, the tissue protective cytol dne
receptor conplex is precipitated with an anti-EPO
receppard Kumer eini.i 198 @yCellrfd : 24 ©5p), baviepepazabbalDN Arhpding dnd
| abel ed wth and anti - phosphotyrosi ne anti body for the
actiRationeloapiner TheMDNArindimpiddmady &idescvatian ddreain sietl are @mployed
denonstrate the tissue protective 10 activity of a
in thofigiot Prbteds reed £12 0 RS i tBé Simtditnsaibanal adtiatef. f InGagyciff
t he compounds identified by the screening nethods of

emBd¥nén HORAL P 1H8L DNCHindhR ‘d@mﬁﬂeg B€ermAbRAYU R Sother specific

identified in the assays can then be t'ested for
BRI EG etel Kl R\ 0o T T BB o, 108 (e ©
Do B30 9%y actIRSE bRk WGyl Sor808L DERLAA L O GR0LALY

ue protective C

15 NGt i oyt syst ch as a

11 FF SR e gt o1 ot B s Bt £ e R ™

test the efficacy. of the cell or tissue_ protective
346532013 1 }iy ths DN/ binding dpmpisgand ymieacdrisidh d1408 ef VR

exanpl e, protection against the onset of Acute
(Triesepber et 4988AGEwes fley. Bt RaCmsyelal.s 191 Suigace 2Hl:82M)s

rats, restoration or protection fromdi m nished
conpagntht retvafiosndohiaon i n mice after receiving brain

trauma 20 (Brines et at., 2000, PNAS, 97:10295-10672),

and pr oetdpeéfic EmBoBilnBstUsIeehifednctdhg the SEfeedik fusion protein

(Rosenbaum et al., 1997, Vis. Res. 37:3443-51). Such

ARAGH SaPbSinkERREd DRI i teelll Bl i
pOPpubI I cation no. V\DOZlOS%‘EJSS%{n{J\Aﬁ%%@l?@ &%e}]l c(ggﬁgrﬁgl%lglg yga}t/st

YA L The | .

cel] (SRR e oP o Bl ki & bt ot ool OB,
f. EPO. h t est d that h b .

for e e ko580 0T PAbte BrioY AT POAgnS T o

SRRl B s 0 S Fabileer
place of EPOto test for tissue protective activity.

mangpgliap cellsh JMps maging tynstassan qenivgationos bepleid yeast eqlls of opposite
activity of a conpound are well known to those of

-matigg byipk thahhave heercransfolihel widls abindidg someaie dusion etptession ne

the tissue protective activity of a 5 conpound
constraetrpreferablly cpinsnhbid) pardhabtietion (or idkbilerekaagefusion absence
~ of a tissue protective cytokine receptor conplex

expredsOAREnHARS PR 1P D pMARIIN 9Esp bl eIy ONTMURFeribdtiiohithed 1S

one that interacts with 'the tisSue protective

into MelsRd Bl PERPTRE nﬁﬂﬂglﬁé ofi yél&%ﬂ‘hiﬁtfﬁ% b'ial?falﬁpulated by

~ transformation with the HO gene (Herskowitz and Jensen, 1991, Meth. Enzymol.

194:132-146).
In a preferred embodiment, a yeast interaction mating assay is employed
using two different types of host cells, strain-type a and alpha of the yeast

Saccharomyces cerevisiae. The host cell preferably contains at least two reporter genes,
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interaction of a tissue protective cytokine receptor
conplex ligand and a tissue protective cytokine
receptor conplex. 10 In certain enbodi nents additiona
ti ssue protective cytokine receptor conplex ligand is
- WQUPHIPOHMS t he assay to further confirm the PERIUS2804{003§99
activity of a conpound on the interaction of a tissue
protective cytokine receptor conplex ligand and a
cachivddupae pr wpredinding sitps Ok thedNAbndingdoneimdie.gxof &, 3. 2
Cel | Binding Assays 15 Alternatively, cell binding
traissgEipsaluatitvatar). Mhet dotvaterldomaitliané DdFebindibg da@main aresadt papts
5.2.2.1 can be utilized as well. For exanple, BaF3

of chithdri pe6igingl fdiied FramsierSioeehpedtivt PorfefiQoasl photeihe CORE ffain
as di scussed above. Additi onal ly, the small nol ecul e,

of KsteD8)if6r exBnp MY Hdin, @dﬁfﬁ)ﬂ%‘fﬁgoﬁfof kHRUHBE: Bf aRedlig be

bound to a biol ogi cal narker such as a | uorescent or
B AR p e ARtk st By

Th%%%ﬁ?fo?ﬁél%ﬁ%\f)}egs%gﬁ{hﬁ%t th%ch daééécg] gﬁﬁé By 1%,:(&%112%13;%
DNGIHEE FiRIR O FEHBUPCP GG GREior (e oRGTET RS gvEn L

cell line and BaF3 cells transfected with EPO- R can

second sefryorsb howh stlsdfor sagwple; fhealphp pivain, saRtAINFBYRIGRtIS oo
above), pellets resuspended in growmh 63 WO

SCqUIDORE/ ! oy afistboay ofDNA sequeness Grspd toribie adivition
counted and diluted in growth nedia to 5,000 cells/ 100

domin ofarteansdripticnat detivaor.ol i ters of diluted cells can then
be added to each dilution of sanples. The assay plate
can t hein Hepetific éhdbditeniNtha pdenCinvemivaped vides hdfettidaroge
to four days. The cells are then washed and the plate

detdefily $RGR nldRe 5:B8eh- MVt ibleHRAGRCOR t)nﬁ]ggﬁagreﬁ&ﬁﬁﬁﬁntﬁ* by

other 5 suitable nethod to detec i omar ker

expﬁgstjﬁé:ﬂ%dﬁrgtg) gﬂgho%cmcg‘%ég&ll%elbg éigar dﬁ;ﬁ{ m%{.@gr@rée:aar fire fflﬁgn

etitiv ssay utl mne
proE R IR o DR CEe cu %csre‘*gl‘é’ Pl e

|nc di t Jimted to, tis ecti
gl ind LA B imimthesci g Ars bagmlstpp o pest el
Applicatigon Nos. 10/188, 905 and 10/ 185, 841, can be
0011*5{‘1? adir aualeptide sequencs operphly lnkpdrie p Redmoter Yriseroley qusior more
| ate eight 1:2 serial dilutions of growth nedium
DNE binding sitenktoghizad by saddDNAt bihditgddneedn sueh dhap ard inkekdotionl pfim
pyruvate, 2 mM L-glutam ne), and
said first fusion protein with a second fusion protein, said second fusion protein

comprising a transcriptional activation domain, results in increased transcription of said
first nucleotide sequence; (b) negatively selecting to eliminate those yeast cells in said
first population in which said increased transcription of said first nucleotide sequence
occurs in the absence of said second fusion protein; (¢) recombinantly expressing in a
second population of yeast cells of a second mating type different from said first mating
type, a plurality of said second fusion proteins, each second fusion protein comprising a

sequence of a fragment, derivative or analog of a protein and an activation domain of a
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the remaining wells have the tissue protective
conpound/ bi omarker, the tissue protective
compound/ bi omar ker and an excess of the smal
nol ecul e, biologic, or chem cal 15 conmpound of
WOINEPSYE in them The final volume of eachPGH/F2004H1B099
shoul d be about 100 Al. Once again, the BaF3 cells
are seeded into the ﬁlates as di scl osed above and
trageyipiinadl apdvatorpinyuehdbe ativaiongdamaiigs Bissime i caplbiist seefnd
time, the cells are washed and the plate can then be
fusiop gebieing (d) Mbting sexidEsipopilation of geasteellowithaid sévend population
suitable method to detect the bionmarker. If the
of yeesidelistto ddrmi dthird bagudaion ondiplold yegst ctliss wherpinGhid thitd/ e
conmpound/ bi omar ker 20 and conpound of interest is |less

popultitn b @EploRibasticeltf cohlBBs RkRbeEmecRiotiaé fghéhcd B;%]e)‘alﬂﬁ&ked
ti ssue protective conpound/ bi omarker then t

to LRGSRV b EtDNﬁ Binding sibd raSd4RiZEA B‘% §44 DX bindirle domain

tok| ne and Cell ProlTferation/D ferentlatlon

suchfilat dfﬁ%t ZATELs .J‘éfﬁﬁa@f&ﬁ‘g‘fw‘ .ss‘ﬁ%g‘%’?‘% b 6 80
in i RO B RriotOR of e esEd e e Sdnosf B Vit RAERIE)

ibjtin or cel dlfferentlatl (either .
sec q@dﬂ&f@ﬁﬂg&e&m e p trep ol ditferass g ik dsiertanesaido
i nhi biting) assays. Many protein factors di scovered to
incrgased transprption, of, @a% first fedRsecory nestgolide sequengs, thsrplyidetesting
activity in one or nore factor-dependent cell
an iptersklidneictwéen saiddiss dysion reoteinlhathexdd tdeskfisios ppteiser ve as
a convenient confirmation of cytokine activity. The
acti vi t jn @fe embodingeat) tig im&nﬁ&q;reﬁﬂek&bﬁeﬂxemyd afiderifein@b
a nunber of routine factor 5 dependent cell

compb@id th@madduRifes AR Gityf (Fa tRSHelprotbdive ciORihd ficBfor dohublRaut
[imtation, 32D, DA2, DAbG "T10, B9, B9/ 11, BaF3,

saldl\@ﬁc@ COM}?('I%E @orfvgaun% 2 kS coﬁh’i%&%ﬁh ?:%?’of 2l vehtl am

ese cells are tUr e
ound
conte D EHIPG sen R BRERFRIRY Rob T bR a@iv”@ffk sigo a
ratign of tritiafed t n1d|ne or

“SS‘E’é’F@?‘f%WEPPP | SR OSATR Xa?f"PP A ?f@ @pgrestdou

" of Sgé nethylthlazol é 2,5-d

ssye PFgt B? BRFRie cemip)t nJ@ mﬁmgibealsvei mf ackipy o |
Met h. 65 55 63). The activity of a tissue protective

tissug\pradective cytelinpteseptersamplex birmpasusing thy lovchef repaten genebe

nmeasured by binding of a conpound or ligand to the

- expressimyumich that Hdéhd loes] oftepdicn gereaciyitydn theqredence, of tel |

proliferation, <cell differentiation, upregulation of
compéidtl G tdottares Blativeto i e bPfehbbN® gohd RETity @ithad 15
tissue protective activity. 5.3.4 Fusion Proteins A

abseﬁ&Qﬁ' ﬁ{eclfon@&ﬁﬁcﬁ GRhlaebRporha ek Mol fiRied the@iNify ot Gis@s a

fusion wt

. protective cytokine receptor complex is identified.

The receptor complexes can be used in interaction trap assays (such as,
for example, that described in Gyuris e al., 1993, Cell 75:791-803) to identify proteins
which bind to a known protein fo identify inhibitors of a binding interaction. This

system is a modified two-hybrid system, as described above which uses 2 LBU2 reporter

54



10

15

20

I mmunogl obul i n heavy chain constant regions, typically
an F, fragnent, which contains two constant region
domai ns and a hinge region but |acks the variabl e
region. Such 20 fusions are typically secreted as
WQT%?S‘E’?S‘ﬁt‘?l c nol ecul es wherein the Fc porti OMSI/E2604/013099
di sul fi de bonded to each other and two receptor
pol ypeptides are arrayed in closed proximty to each
gengtak the first pueleatide sequemsewnd hlach ecportersgsng as thy sacondopucleptide
receptor polypeptides on the fusion should include at
seqhaes,tso treepiafeid-protuint intecaetibngl that raboltriri the paadhstitution (Bthe
Receptor extracel lul ar domain. Fusions of this type

trar@ediptidfal usiBEtdr Oyt tdaybelsBigctébfot @0itEs Rckihg Riaéiné fi9Ito
solution, as an in vitro assay tool, to block signals

exphddsivh Bf @gﬁyctosﬁﬁsé/@‘l%%@& Pifs omaEQE£MQﬂé)@J§ﬂ%9

specifically titrating out liga as antagoni sts

bindiflg Y Bn iR ahaaagg%ear@b&@gmﬁa&{m bi nd

atlng Ilgand an omthe circul ation.
i T s S s
propptR 18 e it a5 s LoV RS 0A SIS PIe Rp et by e

receptor-|ij gand bi ndi.ng (fypi caI | y near - physi ol ogi cal
recqngyﬁg THe @rfgnc pel tgpserippebactivatets r fi of this system is
chi ner a- I|gand conplex is then separated by the
thatrthegene encgding theP S Adiingting donini fision protaimisivintl¢raesinfuenge of
solid support (e.g., insoluble resin beads). The
an ihdwgribdeipromotet) aunch =8 LG Al posiotey, sodimi ecrtfirmataty eite cindel
techni ques, such as with a salt or pH gradient. In the

perfoth@ruddér iMd@ucirighad 66d-Hanéng éspdltbngan be bound to a
solid support, with binding and elution 10 carried out

as above, ; {oliRe Eﬁ‘éodﬂn&xﬁ i!ﬂh SRt PRERBnFEdVidbs b YneM oA of

adm ni st ered parenteral (e.g., by intramuscul ar,
= @@%ﬂﬂa&@n@g@%&ﬁ%ﬁa@ STl i bl

ircu i on Si 0 rocesses. e
cytage icRlot ot oRERFEporbiia Sh e Gt Arhsn @Jﬁpﬁaﬁ%ﬂ}@a
the F. reg| on and used.in an FELISA format.
protgingontpindhe ssquenge %@%&‘éﬁsﬁ?&f%‘fﬂ’fﬁ cgoking Eaqepton wal? ?’Fgaﬂ EPO
receptor conplex fusion protein or |igand-binding
receplobapt bex /s Bh-binding dgmeint Ausesndpopdatinsrefivesst gells comprise
avai | abl e bi osensor instrunment (BlIAcore, Pharnacia
the Braldhgar proRinswatpaisiay 2 BM2 drajscriptidnelt ativationalofmaimi fosed to
protein is immbilized onto the surface of a receptor
the etjughce diseedndtidsi® protésive oytelihe teSeptdrsfich a€6 céiimon. The
Karl sson, 1991, J. hmunol. Methods 145: 229-240, and

LELQQ F lgéiﬂ'&ﬁcml 8d riffktbSgend 38 3perdbly Mﬁiced t@?ﬁimoters containing

54-563. A fusi'on protein’is coval en at t ached,

LexH%ixf& g%@?{d%ﬁcégr uﬁﬁ'{hfapéﬁqﬁ %’mﬁ#]‘?cff'sﬁlﬁ ﬁ?}s‘?o fuo Al 4 bers

hat attached to w cel | .
secmrl)c} iéugxeo'iﬁtpr leesult§ i %%r%gs%d 'i:rargscn honto Gaid ?{l,plorter gemlasl gi%nd 's

populations of cells comprising the fusion proteins are grown in media lacking leucine,

to select. The media contains BPO and the assay is performed in the presence and

absence of a test compound. Where the level of transcription differs in the presence of a

35



10

15

20

25

the sanple, it will bind to the immbilized fusion
protein, causing a change in the refractive index of
the nmedium which is detected as a change in surface
pl asmon 25 resonance of the gold film This system
WQrg¥sisBhe det ernminati on of on- and of f - r aRGEIFYS20B.H1300
2004/ 096148 PCT/ 1JS2004/ 013099 from whi ch bi ndi ng
affinity can be cal cul ated, and assessnent of
testxbmipomidpthen e yoropound thatinndulatks theinderimting bHap ERE iwla tissue
proteins may al so be used within other assay systens

proleovgcytokidehecepiot confpléxis &deatifeds | ncl ude Scat chard
anal ysis for determnation of 5 binding affinity

(see, SeElIGHRF forsid theMB-iybd Aspachch St fo5éi£g@e, §72)
and calorinetric assays (Cunninghamet al., 1991

" i » BAR- KA . L7, H ’ L.apce
c@gggé%gg\qgg%&i ‘%S%e?gsp%??%p:a gang-aglbrn iaii’gl%g’gi%uc? %mf‘f“glte gi n
> C [ for, i £l cati J .

Req ASE RS UHR R A, BT PR A sy LBRIOBIE 0000,

beads of .agar.ns crgss-J i nked agar.ose | as

In 8 pR5; BE TG BHRLC BF Finslzd derhPa PRBIEA ) g7l heidne

. crass-]inked polyacrylam de, or |ike materials that

integjoHomn picifp Bvo e Profiis deds for the préivafon pf Fanscrplignad e 40

| i nki ng pol ypegti des to solid supports are known in

T antigen.ghhis angigen allews theaeplisationeof dheasiivatiop domgin desimmplasmids.

brom de activation, N hydroxysuccinimde activation,

Anddier icdéficatan ofdhe tonshybid fppyobci usiag iamatationgellasdhe

hydr azi de activation. The resulting nedia 15 w ||

"K agyipiisid Diteheti@ofldcton Stlategy" tHue alk@tises Ok récoffitutiva.ofand

fluids containing |ligand are passed through the

tranS@IpHBTL] QAR2OF (FERIOR of 4ITR597, Orcd! NRY Ach83RH USA. 8- 798 817962).
the receptor polypeptide. The ligand is then el uted

Repfiflr B AR0R I, Bk Al H6EAT R BlloBhe B shAlgidl 000
i idl i h AN ' t .t
et PR B o Sl U RROR B8 E R s e,
e B BB SR RS B e o
Protocols I n | mungl ogy, vol. 4, Chapter_ 18, 2001,
transpgigHonfaciop hatis rropnptitubesiip 2 Yrlprid irans@ipteral activator igwhich the
ound exhibits a tissue protective activity, one of

conpe xXn r ot €
DN#yifidivg domi ik fromyGATLHandibe sotivatimndothaireis figm VRIG: Hat i t

woul d be beneficial to verify the result using one of

trangchiptioRY adt¥eaiRDGH¢ A GixiReP@asctilEdGn oli3ME atalog possible

protein-protein interactions within a population, and allow the comparison of such
interactions between two populations (see PCT Publication WO 97/47763 published

December 18, 1997).

.5.2.3 Ligand/Tissue Protective Cytokine Receptor Complex Assays

In the cell-free and cell-based screening methods described herein, ligands
of a tissue protective cytokine receptor complex can be used in the assays to identify
compounds that modulate the interaction of a tissue protective cytokine recepior complex
and its ligands.
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neuroprotective and tissue protective assays known to
those skilled in the art, such as, but not limted
to, P-19, PC-12, TF-1, and UT-7 cell assays.
Additionally, various in vivo nodels such as anim
Whisae9g146 el ated to spinal cord injury, i selEVES26k0mB®,
peri pheral nerve damage, and the heart and eyes woul d
be hel pful in further 5 characterizing the tissue
pr ot ect iy éneCpritoainiai, iffethahnteh providestbt method for identifyigr a n
vivo assays are disclosed in U S. Patent Application

co d Y %38 r8iRetivb @4 ibBRe Btdptor domBleR; donfpiiiny SonBdting a

nock-out Animals The invention also relates to the

tissHSFroRbi & g%%lric%%@ﬂ&ﬂ%M@ﬁ;%@ﬁégﬁ%éﬁe 5t BRERE:

to i nhi bi expression of the animal'’s

corfilAIRERT Hshed G AT Lb st CoPp QR RRENR e WYL

uc
be used. | t hods.for identifying neuroprotective
atafet 68 R0 bl I R onR ol b ol RPN BPEE v e
pat hways. Endogenqus target gene expression ca I's
mafﬁ’éalrﬁ@&fgéﬁssl?}?P#‘i’FP&Bﬁ QiR geqsptor Gmﬁg’k ?Pfgd%?ﬁmg Bﬁ@e"ef)of
target gene or its pronoter using targeted honol ogous
the fiest andieeradildels wiBreinif $he scenad labg) i Bresant the campoungddasis the
Nat ure 317, 230-234; Thomas & Capecchi, 1987, Cell 51,
contp-a6d 2 thdllevetps the fett labkl decibeB9relaive lo e 1381 BR1ffrstdahsh
of which is incorporated by reference hereininits
wheedihie ladblel light@lris eotddved evithan tispdedibtective Bytbkine tdceptad complex
target gene (or a conpletely unrelated DNA sequence)

undtd REEENnEMVe BRURE Piithe bBschd T aRADSRRIME] aftarkdRdval

gene (either the coding regions or regulatory regions

of ugféci'\fnﬁ Shatedial) ﬂeng.%ﬂfﬁ cr)]lgl?'?hzﬂ Bin@PtodtREe phbikdlive rcgfléfléﬁ:@ Qéré et?r

ect abl e "mar ker or a negative sel ecta ma

sfact cells that express the target gene in

t 1 1.
mm@@%égﬁFﬁse tion of the DNA construct, via targeted

honol ogpus . reconbi pat.ion, .results in.inactivatjion of
et ar Jutet g eafiotimenbe G enan pvides et Ty
.. suited nodifications to ES (enbryonic stem cells can
identidying & eqpoyng dabmaduates hebindigg pEhRsSHPRICEEVeAIaKSCt i ve
target gene (e.g., see Thomas & 25 Capecchi, 1987 and

Y

- recePioo aqrsplex ligand 9o a Hsspe piptectinmaiokinetrereptonppmmie omprsile

adapted for 68 WO 2004/096148 PCT/ US2004/ 013099 use
contactinglazng pootoctive egtokine raceppamioimplentligbidwitlon tifsneptoscive
directly admnistered or targeted to the required

cytokirit @edeftoléotEp1eiSin i REBARIIT0AS 6 ibre &st soRfonnds.un@iice $C
receptor (-/-) knock-out animals have been generat ed,

-condrimﬁ&ls g@ﬂcﬁfn% % ﬁﬁdﬁ§,| anf reh SERF BNt 03 Gisu %gd@écﬁ{re SfblEne

e assayed utrl1zing standard 5 techni ques.

ookl eGSR B RS Al PlosHLED,
that if the amount of bound tissue protective cytokine receptor complex ligand measured
in the presence of the one or more fest compounds differs from the amount of bound

tissue protective cytokine receptor complex ligand meagured in the absence of the one or
more test compounds, then a compound that modulates the binding of a tissue protective

cytokine receptor complex ligand fo the tissue protective cytokine receptor complex is

identified.
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techni ques to anal yze ani mal tissues to assay whet her
knock-out of the endogenous gene has taken place. The
| evel of nRNA expression of the transgene in the
ti ssues of the transgenic aninmals may al so be
WQBHYWEWY usi ng techniques that include butPCHEs2Ma1013099
limted to Northern blot analysis of tissue sanples
obtained fromthe animal, in situ 10 hybridi zation
anal ysi $n cexiaith dRiboRiDRN{s of Versathads afithe inventimadeR@iREd herein
Sanmpl es of (3c receptor gene-expressing tissue, nmay
wherk dinding o€y titsuapetbctivaayiukinstrahentanpley cantdcted with a tissue
antibodies specific for the fib receptor transgene

proRE@EUSokink li’ec@%i!@ k@iﬁh}ﬂ@ﬁ WA isQheatiied, HR\e@iuhOsT boldltissue

recept or nock-out animals are used in assays

pmﬁeewe%%mnfeyece PR ARALOLs reARRANISH: 4 Ki8he BMatned in

a tisSue 15 prot ective activity. For “exanpl e nor mal

rteée?to? E)Q{l agﬂ-sPémé@#;orc t animals may both be

a m ni gen knovvn to cause tissue

damage, C . caBOL
adm FrERN e B o e Geccn
act he conpound can be determ.ned. Mt
OF%W i’%‘ﬂ?&ﬁfﬁﬂssﬁe piosetive ??F‘g?‘?&?‘i@?@f SURple ?%P‘a‘:%?ﬂé“%é’i |
known to those in the art and exanples of such nethods
tisspg polgeive cyigkine reseporeopmplar Jispndia meanireh thevispepodsrise
which is incorporated by reference herein inits
cytaddirteireespipr contflexaligand éxjabeiedand binding ofitheitigsueyrotectivh syeking
in the normal animals but not in the ,$c receptor
receptor compleolifand wid tha missva ipeotating eyteitiny reckptdreompler is measured
conmpound, then a conpound with tissue protective

by ddctivg the RBeldaneRd ethe Giut bRtcbivd GeiieQtcdptor oslapltt figamd.
Further investigation into the identified (tc

r ecept ofy Lap@RABDlintchR D e iR bf 1HE iR BRI IBYd herein

consi st of 25 determning if the conmpound binds to the

sbolys SRS %%ﬁﬁsﬁééﬁ%kﬁ?%l% ?Qf%ghf&fmﬂ%xgygéﬁag pdiE s,
mRNA
tisofE Rplet i Ao BT ARl et et et suexb%?cuszm s
h d f
CoOEE S0 B SRIRREH P ISP LBAES Gh e LAPa 1o ST 0t or
(-/-) knock-out animals could be used to investigate
tissuppEpteqbive pvtekise resemorpomplaRGUREISITER By detediingshaipbel n'éached
i nvention for screening and identifying conpounds nay

to thettisue peotevtime cyolsing sepeptorabmploribigandd $n raluédietinbogimbnty, theot
limted to, snmall nol ecul es, organic nol ecul es,

r

- labehiaMilucregrafi, C nol ecul es, pepti des, pol ypepti des, peptide

anal ogs 10 including peptides conprising non-naturally
OCCUr I i RGnaBnBsdiAehifhe ifreftion PrbAdEs T8 ABLESI for identifying a

compound that modulates the interaction between a tissue protective cytokine receptor
complex and a tissue protective cytokine receptor complex ligand, comprising contacting
a tissue protective cytokine receptor complex with one or more test compounds, and
measuring the tissue protective cytokine receptor complex activity, such that if the
activity measured in the presence of the one or more test compounds differs from the

tissue protective cytokine receptor complex activity in the absence of the one or more
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phosphor ous anal ogs of ami no acids, such as D am no
phosphoric acids and D-am no phosphoric acids, or
am no aci ds havi ng non-peptide |inkages, nucleic acid
anal ogs such as phosphorot hi oates and PNAs. Conpounds
WQ A% HR be tested and identified methods REEE24EER099
herein 15 can include, but are not limted to,
conpounds obtai ned fromany comerci al source,
testicompordids ghenl achomphundivhdt wendikletes thaliniseoBR)beivicy g tissue
Chem cal (St. Louis, M), Fluka Chem e AG (Buchs,
proiSutiviezgtokan ddceptbrdompliixannit deltisemppotediiRo nikokikoreagptddrpmplex
East man Chem cal Conpany, Fine Chenicals (Kingsport,
ligadd\js,iddB€i@bd.i nger Mannhei m GrbH (Mannhei m Ger many),
Takasago (Rockl eigh, NJ), SST Corporation (Cdifton,

NJ), Feld Qutéfh dnb@Gitihté of the ncthbdd of thEirReRlon@RABEY herein,
Akt i engesel | schaft (Seel ze, Germany), PPG |Industries

the gdr?@wﬁlﬁ gﬂg? D R5LE gﬂlo&:cﬁ% 1ok rrﬁ%eto Cordpléx 2h cerEif L NEr

nat ur pro e screened using

_ eml%pgﬁlbegrﬁfol}g?desme%ﬁodts %? thle ﬂi‘(rl%rllt%oinodqescnibg(? ile%_f'l | gﬁm@ fht g&ﬁclund

ant or "anrmal” extrac rarres o

. epti des. or oteins can alsp be used in the

bind e e RO Ry ok h et ol Rk i 6. the ¢ ost
conpound may be a small nol ecule, an organic 70 WO
20041096148 . PCT/ US2004/ 013099 nol ecule, a

5.2.4 (Migh TAgaEhpuiSresitCAssays @ peptide. Exanples of
l'ibraries of such conpounds that can be screened in

accor damheceaii-iabedidae no@-tdDskSeddssdyd deserivl Hetedican ba Gitilighe,
but are not l'imted to, peptoids; random bi ool i goners;

in 2 HigheErSREIPLSToRHA fo APeen MYFARBS S BRpoRRB LPHEREP BIBES and
dipeptidés; vinylogous pol ypeptides; nonpeptidal 5

e L el
e ¢ GO PR SO

mol ecul e |,i braries). Exanples of suych |,jbr.aries

and p fagug groteckyig xR TaierIoh AP, Brmnles ; eptficgmpounds
l'ibraries; (see, e. ? , Lamet at, 1991, Nature

that ggvbegme@in; hlélﬁhmqgm greeng asspyoare digplogaddn sashiog a4 gbglow.
and conbi natorial chem stry-derived nol ecular library
10 madeHigh tidoughput sorecting vsitg igoeied probeszai boussd iaidentify
phosphopeptides (including, but not limted to,

companidetint affect the tbommiton qiapdcifal fayctideg eitex. Fuactionalrséte prdiles
phosphopeptide |ibraries; see, e.g., Songyang et at,

may b8 96mpared between cRils tfoated witht drR® ShBisnirehtod bicbnfiel celso ot

limted to, polyclonal, nonoclonal, humanized,
den Yy R B € oGRS B,
beenghrggogﬁa?e@tv%?ae% tﬁg(_s) eg!%rﬁggtivkgaﬁfé%iﬁrggr‘éﬂésssp&rﬁg &7 Lllch a%ﬂg msé.%!e |

used fo determine the status of the site before and after drog treatment to identify a drug

that aiters the status of the functional site and would, therefore, be useful in cell, tissue,

~ or organ protective therapy. In certain embodiments, treatment with the drug restores the

status of the functional site to that observed in a control sample.
The screening assays of the present invention also encompass high
thronghput screens and assays to identify modulators tissue protective cytokine receptor
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In one enbodi nent of the present invention, peptide
libraries may be used as a source of test conpounds
that can be used to screen for nodul ators of tissue
@rotectlve cytokine receptor conplex interactions,
HOHOUYSEPO- t | ssue protective <ytokine r eE%US?ﬂMIOHﬂ”
conplex. Diversity libraries, such as random or
conmbi natori al peptide 20 or nonpeptide l'ibraries can
coresatizign el abenrdanpd withuthéssenitodimenp dis siybiems dasciified delow
the tissue protective cytokine receptor conplex. Mny
may bifoaniiated dite kita) OPuthis end, ellsasxprebdingg tiss@pritective spitdiine
e.g., chemcally synthesized |ibraries, reconbinant

recépor@om p&ﬁ,&ﬁﬂﬁﬁtﬁ Heaipf, cartbedfablestd in aﬁlﬂﬁietylhf\éd)ﬁtizﬂers e.g.,

transl ati on-based |ibrari es. Exanpl es of chem cally

waﬁ,\/tﬁﬁé@eﬂcﬁﬂrelv&elﬂrﬂitése&t@és CarfdGREHitkeD %&Q&@&Q@Eaﬂ% mc%ﬁled
1991, Science 251: 767- /73; Houghten et at,

mS%@ﬁ*%%%%%‘ﬁ%%&%@%ﬂ@%%‘mﬁk% 7 el g e
oo onfhlFSCR B 500 5 1 Bl e s
e AL e

91:11422-11426; Houghten et at, 1992, Bi otechni ques
thropghpyt gssa¥fay awi ckrene et at, 5 1994, Proc. Natl. Acad.

Sci. USA 91:1614-1618; Sal non et at, 1993, Proc. Natl.
Acad. Sci. USA 90:11708-11712; PCT Publicati on No. WO

5.3 %ﬁﬁ?ﬁﬁoﬂ%r@fﬁ%ﬂ@ @ﬁﬂtﬂfﬁﬁﬁﬁs OR FRRFING (%MPWN})S

,ﬁ@g@«m é@% %& . Exanpl es of phage displ ay
ID
rarires are descri éln Scott & Smth, 1990,

Sci ence 249: 386-390; Devlin et alL, 1990, Sci ence,
249: 404-406; Christian et al., 1992, J. 10 Ml . Biol.
5.3.3 BiolpgicalSaxeens o 46385 1992, J. | nnnunol . Met h.
152: 149-157; Kay_ et _at, 1993, CGene 128:59-65; and PCT
Publ i cafPBROWSS dapsifind/a bayean gffed an sy drotective adakine py
way of exanples of nonpeptide libraries, a
recepton geraple eqsivity of ¢apmannds fed to sodulatedrinterastionhctwarngy,
Proc. Natl. Acad. Sci. USA 91:4708-4712) can be
tissmgaqit@ive tplokine s@nplBepkiai lgahd lnepbeé ested Bir hisaue protwtiye
1992, Proc. Natl. Acad. Sci. USA 89:9367-9371) 15 can

activitys g b proteitly colisaishes oeoaarB! & mbtediivel dotivitiss hdyede fadtier be
used, i n which the am de functionalities in pepti des

testéﬂ%ﬁg b fifrolad Bﬁh\tbydsﬁz? dfntlﬂr&\%ﬁt@ it fe A8 Sdlsbus

transfornmed conbinafori brary, 1s described by

protgivh 4 ﬁé@%@%ﬁ?‘fg;( P g“”%?"ﬁ‘g}”’{*ﬁf*ﬂf‘°€?ar. S et peon
‘assaig B BBecrng i pRber e SF i atia Fe R

di scl ose screenin
protective cytoke:me Teceptor cor%plex activity, e.g., nucleolin, neuroglobin, and

cytoglobin. Neuroglobin, for example, may be involved in facilitating the transport or

the short-term storage of oxygen. Therefore, oxygen transport or storage assays may be

~ used as an assay to identify or screen for compounds which modulate tissue protective

cytokine activity.

Neuroglobin is expressed in cells and tissues of the central nervous

system in response to hypoxia or ischemia and may provide protection from injury (Sun
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of peptide libraries: Parmley & Smth, 1989, Adv. Exp.
Med. Biol. 251:215-218; Scott & Smith, 1990, Science
249: 386- 390; Fowl kes et at., 1992; Bi oTechni ques
13:422-427; (A denburg et alL, 1992, Proc. Natl. Acad.
WEYNM0988 89: 5393-5397; Yu et al., 1994, CdidT/US2004/013099
76:933-945; Staudt et at, 1988, Science 241:577-580:;
Bock et at, 1992, Nature 25 355:564-566; Tuerk et al.,
et a1,29@1, PRASCOS: 1§306-1 53d aSkhnfid bz ol | BN38D Badl SGhan® 276:1932-1935).
Ellington et 72 WD 2004/096148 PCT/ US2004/ 013099 at,
Cytd 286in msgtpliyer sBhBir8610 irfirdiectidnbut Badxgrisselidn a barlthbofdibimes
. S. Patent No. 5,223,409, and U.S. Patent No.

varyingd 024(d .1 fd6-115Re 18 bndedisddnent 88&
at SEi en%%ﬁqg%%{a%ﬁ- 6%; Elgﬂrl?d(%Pg%ubF}i%at?on No. % ¢

B B A 8 g
Pl R0 S, O PSR e
o ] 5 B RAE B PSRyt v e

combi natorial |ibraries conprise peptoids; random
to cppigmghe HusHePwilecheartwiiesf gicawsound; ver somers such as
hydant oi ns, 'benzodiazeFines and di pepti des; .
vi nyl ogdusleplist mpeprotedostls fiom dapiged 3 plgspumeras radesiie gells
10 ol i gocarbanmat es; peptidyl phosphonates; peptide
inclnding miodulatiinch{ iatwceipiiemgrocasses, emhgndei specific BNA-winding protein,
carbohydrate |ibraries. Conbinatorial libraries are
cytdkiiRKiB, eluviesgensigsimel tthbducticay apdpadelsdnduwedby B-cglis, chromatin
ConmGenex, Princeton, New Jersey; Asinex, Mscow, Ru,
remddeIRRS or repitGtion. Sk canle®idi finctibh 8SOLHI surfhdra8RbRAE DNA/ANA

SCOW, ussi a; 3D Pharmaceutical s, Exton,

Mo
s SRR BRs PAPGRRC e FRbHB ho
B FUShT Gty bl PRS0

.. conpo r l.ect.ed based on specific paraneters

Gm@tmaéﬁg%ﬁt 8ﬂ§§°1l:m=?@d%§b, size, lipophilicity,
hydrophilicity, and hydrogen bondi ng, which enhance
the | i kBXRTRRSog of An upreduialeriratelianay begletasicd by Hetegig) s .
I n anot her enbodi nent, the conpounds are anal yzed 20

mRIB4 Ievekseerreiponding torfbs proteinfio gcellli RaswRbidatan be hjuidige to a
conmput ation prograns. |In one enbodi nent, the

proteaid spraifeailybindospelsichcld docadiyg the uplepdatedplotedis  of t he
present invention nay be synthesized. There is a great

Hybkibtz@iddShay don§i¥tHENSE exempENG@kEn Blot, S6hiBe bidyt he
creation of large collections of small organic

i i | . in W 165/Bri D d f
by R oy U ey o b o O Wty The 25
synt het o, ARENGURARRL L8 L SLGALE C40Y sGsh pptor i @

l'ibrari e perform n so

o)

screening test compounds for their ability to activate a tissue protective cytokine receptor
complex can be employed. Such assays, as described for example in U.S. Patent no.
5,763,198, detect modulation of tyrosine kinase or phosphatase activities involved in

signal transduction by determining the tyrosine phosphorylation state of a protein
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73 WD 2004/ 096148 PCT/ US2004/ 013099 or in the solid
phase, i.e., on a solid support. Solid-phase synthesis
makes it easier to conduct multi-step reactions and
to drive reactions to conpletion with high yields

- W RRHIMSHSexcess reagents can be easily addeRCTARI00463I08

away after each reaction step. Solid-phase
conmbi natorial synthesis also tends to inprove
substeadd wirigom, anfrphésphaposionamibddparsicmestiady spddifiedorthe protein
nore traditional solution phase chem stry supports a
substtatke I'Theseeastagt yaphe prgivad i 4 whslé teling ctlivfine syated- phase
chenmistry. Conbinatorial conpound libraries of the

present i seeRf érfbdiRht IRe infatiioR Blovies! for 8 nivghotd er
apparatus described in U S. Patent No. 6,190,619 to

conéhér(%’d Q118iat BApresses\WHsl? é)tr StedRE S Sp%hhp%éﬁ%b c%ﬁ]gﬂexl%ﬁdl sing

ence In’its entir Pat ent

the 8'691 tﬁ'dét%:. fig V\Q'rhn?{he%m ot@&%r gt%?ﬁ:itra 96%%2 %fngﬁexlilgg géeﬂg

I eac vessel

; 1583y e 'd@%@ 5 B ShE A ORGSR ekelor complex

) [ , the conbinat or ound .l iQrary can be
1 P’??‘Hf*ﬂ@@‘?’%é@ﬁmﬁl TFOPRSPT, an?h@lyﬁég H@d’“’cﬁ‘@@?g eﬁ . s.
Patent No. 6,194,612 to Boger et 15 at, which is

labegsyvaflyand gairphesphgtiasing antibp@y Brthe A FeopRter. entiret y,
features conpounds useful as tenplates for solution
phase sjninwégiodel sfsienpdan hatsadita Herhdrsirate thedissuEhpeotective
tenplate is designed to permt reaction products to

activiey cfasiolnpoyndror fo dthohstoue ihe safely hadleffieaytod fiieompounds
liquid/liquid or solid/liquid extractions. The
ideni@IBDBYHAE Scridn@fbundibdd b f fie hikich@drQdek@bed BbUVENTRE SonkfRlufid

the tenplate wll preferably be small organic

1den'ﬁﬁe e]t{#l@a?ssay?(’} Db Pgﬁldlg{baf al’éﬁwlg} iR Yo dAL RS

ects o non- pepti des or pepti n contrast

atyé %ﬁl%de%mﬁg S&sec%g E}?@hozn {yﬁ&rgﬁ;glo? e%ﬁt a’hile%g HBR!HQd

rari es oes requl

e use O OtOCO| noni torin
ﬂmﬂ? g tob B thg 5 ke er%k@sﬂ?captﬁh%g@legwh@é i
gner et at, 1995 J.Org. Chem 60:2652; Anderson et
aﬁl%ﬁtloﬂai%éouijsf@@“dtﬂﬁ@rﬁanwmzmse Fitch et at, 1994, J.
Org. Chem 59:7955; Look et at, 25 1994, J. Org.,Chem
49: 7588Animat medals thet car be uBd o tegirtbpeiicacyiofihe celher tissep
Engl . 74 WD 2004/ 096148 - PCTI US2004/ 013099 32: 894:

_ protéctive geiivity bf aitidetified 8@dpouRd picthdEdhmexampleMusciBpeaghinst the

8:77; Chu et al.,1995,1. Am Chem Soc. 117:5419;

onseBbmmExlﬁhnﬁhtaL Aﬂ@ﬁé En&phslo@eeld /(EEEPm TRkisnaisOnéktoratibn

al . 1993, Bioorg. Med. Chem Lett. 3:431).
or protectlon from diminished cognitive function in mice after receiving brain trauma

(Brines et al., 2000, PNAS, 97:10295-10672), and protection from induced retinal

ischemia (Rosenbaum ef al.,1997, Vis. Res. 37:3443-51). Such assays are described in

_ further detail in PCT publication no. W(002/053580, which is incorporated by reference

herein in its entirety. The in vivo tests described therein are directed towards

~ administration of EPO, however, a test compound that has been identified to have an

effect on the activity of a tissus protective cytokine receptor complex could be
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Combi natori al conpound |ibraries useful for the
nmet hods of the present 5 invention can be synthesized
on solid supports. In one enbodinment, a split
synthesis nethod, a protocol of separating and m xing
W‘%é"‘f’@?“k“ﬁpports during the synthesis, is usREE/US2004/013099
synthesize a library of conpounds on solid supports
(see e.g., Lamet al., 1997, Chem Rev. 97:41-448;
adn@histeredan place ofl EPO tp3gBfor Bssne prokistive acfiviid . Oter assaysor
90: 10922- 10926 and references cited therein). Each
detgoiiniog Saspppwtective actidtyfdf m@bmpéadargwéibimosmhs thasd ofskillin
one 10 type of conmpound attached to its surface. Qher
the@®t hods for synthesizing conbinatorial I|ibraries on
solid supports, wherein one product is attached to
each supp Vel ; : Ll dfy t he
art (see, eg‘g.sg’.’s, e&ﬁ%rflfi% g%%é}ngi‘ﬁb ﬁ%%%?@ﬁgeg&e%%gﬁy S
compbbufidids cart 5 peeGFnddGh @e.’bres ot %sgﬁcgg)?%glgsgg g%gér’cg&e

I's not |:mtedtoaspe0| i‘c type rd s )
evtdfle Hidenfhn oG, BeHE SlneRi R PRC R B Ry R B
S S ST e b B e

. pol,ystiyr ene beads, alum na gels, and pol ysacchari des.
ntepeclen eLisareqBrteHive G pRe repepjonsemplex digendrnd i tissis prriegtiye
of desired end use and suitability for various
cytokyngtrerspioc cpmple’ocol s. For exanpl e, for peptide
synthesis, a solid support.can be a resin such as
p- met hy kbeertzinetibpdiaeite edditiddl tiskpe proteciive dPaiinedesptor
International, 20 Louisville, KY), polystyrenes (e.g.,
comiphbHipesd 8 adetias the dsshy Rutbas Remirn e mofgifdnSidlivity of
Laboratories, etc.), including
compbhrl RS MvdRaby 5t a)’ﬁs@ﬁbeprgﬂglb‘tgfe%%lﬁk kel deRiprexatanf i

am nonet hyl pol ystyr ene,

- o] 1. an - d st
ans%.géﬁé‘l@l %Mﬁ?ﬁa&h@@cg&ar(cg&gie%gPC]S_YI)iHr E’Eer esin, obtained

- benzene
from Ami not ech, Canada), polyani de resin (obtained
from Peni nsul a Laboratories), polystyrene resin

5.3.2CelitRinding tissays| yet hyl ene glycol (e.g., 75 WD

2004/ 096148 PCTI US2004/ 013099 TENTAGEL or ARGOGEL,
Bayer , ZAligsnatiyely, calldvindingassqye bijlilingthh pélclisglosed abeve msi n
(obtained fromMIIligen/Biosearch, California), or
sectiSe pl2aX. b san G it iivadas well. Foe cheamjple, BaFs culle could beliramfictedof
the present invention, conpounds can be attached to
withSEHO £hdS3) BREptbSas\Gisdudsbd WRVE - AddifbRILF, (RAEndIEmbIBdE4 bMlogic
and part of the solid 5 support, or they may be
AR GBS Rhd bl R Bburit | i d
Orcsuppor‘tﬁﬂ%r attaeéﬁié%m?]qtgr g?o a?%@?“?"g%%?ﬁ%@ﬁeﬁ%ﬁ?ﬁ ers
for providing points of conpound
ﬂuo%%%%%ﬁ?r%&ﬁ%h@%&? elnh's(ol id support, but also for allow ng
di fferent groups of. nolecu to he cleaved fromthe
solid &ggrv{elﬂlyiﬁ%gg@ﬂﬂ ﬁ“@iﬁﬁ@%&ﬂ & ,meg’élﬁbﬂa‘?%g on
nature of the |inker. For exanple, |linkers can be,

th
(RPYHLT640. 10% fetal bpine sespR | mbbsod{pmepauxal 2 mM L-glutamine), and

the small molecule, biologic or chemical compounds of interest. The final volume of

“each dilution should be about 100 yl.

The BaF3 parental cell line and Ba¥3 cells transfected with EPO-R can

then be washed three times in growth media (see above), pellets resuspended in growth
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10 nucl eophilically cleaved, photocl eavabl e,
enzymatically cl eaved, cleaved by netals, cleaved
under reductive conditions or cleaved under oxidative
conditions. In a preferred enbodinent, the conpounds
W/ 8ved fromthe solid support prior tRCHUSED4/013099
t hroughput screening of the conpounds. In certain
enbodi ments, the conpound of the invention is a
mediytpdadreells cotbtedaahatilugs! io froewt mkdia &s5,00atello’ad0 jde Qused
in the screening nethods and treatnent or prevention
hundetl delslitefs df dduted vaRiciDihed Bcdddedio dacht difution 0Psandples] Thed
to, IL-1 alpha, IL-1 beta, |IL-1 beta, IL- 1, IL-2,

assdylplate cdnlthéh belihebatedl bir £37° - infubatds & three to four days. The cells
'L-10, 1L-21,1L-13,1L-12,1L- 15, 1L-18, TNF-al pha,

are ReR WasHIE bhy ﬁg 8&%38%89 R &ad bR G RbresRAfa tfag%lgﬂ &P Gl

proteln-2, ta- nerve growth factor, ci
.| hi ' g
T S R L T

fact or - asi ranul.ocyt e- col pny..st | ting,.,factor

o anul oS PR ERPL B ERn B Vil P defiani 6 SiRiua
. ..hornone, granul ocyte, nacrophage-cgl ony stinulating,
is tigsye pryfectivie &53@6&@@6@8%}%@&@%9@4 Inownfebohisny prRcHE,
. interferon-al pha 2b, interferon-alpha | b, )
inclpging baigrob Fmied t, lissye plotpeévefayiokinep auch ab those disclosed in U.S.

interferon-gamm, insulin Iike gromh factor-i,
PatdnhApplicatidn Mes. §0/088,905faad 1011 83,841, kartetatinded ¢ 2&iigblobioh

factor, neurotrophin-3, platelet derived growth
markact or - bb, stemcell factor, 76 WD 2004/096148

PCTI US2004/ 013099 necrosis factor-al pha, tunor

necr osi m & WG plaRledht V28614l AllutRALISN 6 ihahediin® Wohe

factor, leptin, or prolactin. In certain enbodi nents,

R R ROy P R Byl e 2 TR RN, and

recoqﬁina _ gced.k_ ] | et s
the ‘{eﬁﬁfg%%cﬁw ?‘?feﬂﬁ‘fcfstﬂ%%ié’"s%lfié%%ﬁ#‘??ﬁdaéﬂtpgfﬂd?ﬁ%ﬁ%#%ewf?1‘8%1%‘l °E?°|8‘§e
conpdERREE e B SroeBp EeaRl BB, bidhet SihegEs

avai l abl e from Receptron (Receptron, Inc. Muntain
comgound of migrest iy hem. Thefingl wolvrmg of eaphydilution shawild kasaborcliogad

those di sclosed in Goldberg et al. (2002, J. Aner.
Oncengain, thedinF3 celbvare seed 56l thaplatBoesaliscinsel dbovel st ajlogedd |

Bi oorg. and Org. Chem 9:557-562). 10 5.4.1.1 Modified
incubiR®) Afich akREprivhitice molm ofing, dhercesmive diashedtand dfe pldiecan

i nvention, the test conpound used in the assay and/or
thentbl €eafl iof 8 WRIoREGHEThie YEdETr BY biter SuRekip irthod @TRdtens tel gand

used in assays for identifying conpounds that

bionBBEH | Bk iul HBE Akt &%taﬂ‘ﬁn%té&%é@ﬂ%cﬂﬁoﬁ%&%ﬂﬁoi?ngmgﬂ

cytoki ne receptor conplex a I gan

and &Jml&(?&l i}{tefggldiis iés? &af‘ﬁ@teaﬁmﬂ%tf ﬁfgtpla'%ﬁggbnt%ﬁ& only the tissue

protective compound/biomarker then the compound of interest is tissue protective.

5.3.3 Cytokine and Cell Proliferation/Differentiation Activity

A receptor complex of the present invention may be helpful in identifying

tissue protective compounds (small molecule, profein, chemical agents) in cytokine, cell

proliferation (either inducing or inhibiting) or cell differentiation (either inducing or

64



10

15

20

25

15 conbi nation thereof. For exanple, U S. Patent
Application No.:10/188, 905, which published as
20030072737-Al on April 17, 2003, and U. S. Patent
Application No.: 10/612,665 which disclose chemcally
WhH/a%e8 and/ or nutant EPO and which are »owuszeosoed
by reference herein in their entirety. Such chem cally
nodi fied and/ or mutant nol ecul es may be used in the
intslitieg) rssays. Mdapysoteih fidies disseasied andate swliddgtllleoenn. 20
(Al'so see PCT Application No. PCT/US01/ 49479, U.S.
cyloRin€) havdeRhibited dcavitNaSne ofliBbrd @&t&%?enﬂ&ﬂ: cADHHB Rr A,

which are incorporated herein by reference herein in
assa{s i heRbd thER¥days SERRSS 2 LovehiBntRoRESSkibY 6 GXiIRHE Riwity.

protect, maintain, enhance and/or restore the _
Th%raggnﬁ{m 8P, @dﬁg:fo%d VRl ebdabNcof gy & r&ﬂ% 'o?R ﬁgﬁ%lﬂ)f F‘oﬁl?:iﬁg gléf,oy €

lan C | | S_, tijSSUGS an | gans, _ | |
el b Ml b o o B3R ind S500R P o8,

P 04/ ' I dif] nol ecul es
DTG, 1 B Lot MR e B bbb P T 11165
include, for exanple, erythropoietins that have been
HT3; € Bl Tyl MoTe 8B €M Thove avlFiaesauitored Do ormgencedt o a
native erythropoietin, and preferably as conpared to
absgageio§ & tastrempowund, and epllprdiferationTih detetted lisa Sor esmuple, measuring
nodi fication may be a nodification of at 5 | east one
mcenmporatiorpef tdtiaéd thimeidieydr by oglotiatiria asmal based en tHermedabolic
nodi fication of at |east one carbohydrate of the
bresitdpivh o0 P44, 8 iethiiheel- Byl) OfS-Gphbh e tra0Bith Gadmie (MTT)
nodi fi ed EPO useful for the purposes herein nmay have a
(Mib¥niah 2988 V. Bhmimsl] W1ki6 865: $3068) C ?H@&ﬁ:ﬁﬂ{}( b0 stﬁ@ﬁrbﬁ@tive .
nmol ecul e, such as nmultiple nodifications of" the am no
i [ |1 Il i ons
et e Bl M8 ol B oo Bl B £ 84
| e n 0 dification of . the am no acid rtion of
coneoid oxfked 13 dipfiid SiPleeiBB fiolnd PP L fti oftl Profgfaidn,
11c bohydr at e rtio? of .the nolecule. The chemcally
ool dR P bRl Al arotsins st eve % Ussugprofepifvegittect, ora
. protecting, _.maintaining, enhancing or restoring the
ussye prelestlis apVityvi abi lity of responsive nmammalian cells,
yet one or nore properties of the erythropoietin
nol ecul e unrel ated to the aforenmentioned, desirable
5.3.4 Ml PrdRYas0e absent as conpared 15 to the native
nol ecule. In a preferred enbodi nent, the chemcally
modi fi ed &R} %@eﬂﬁ&ﬂbﬁ%&%ﬁé éx{l};}e%sﬂfagg%ﬁonovgiﬂ{ he
e emat ocrit

"~ bone marrow, i.e., Increase

. ri.ction(hiah bl go .

iS5 A B conn RS SRy B e oo ofifdhcomps
of | atel ets,. pro-caagul ant. activi.ties, .and, increased

two SonstiLEEISR Spaieh PERGHISEON R lesks frearaitipiegion; fuch
.chem cally nodjfied EPO | ack erythropojesis; nost

fus1cms aredyiptlly seprgted as multimeric molecules wherein the Fe portions are

disulfide bonded to each other and two receptor polypeptides are arrayed in closed

proximity to each other. In accordance with the present invention, the receptor

polypeptides on the fusion should include at least one EPO-R extracellular domain and

one f; Receptor extracellular domain. Fusions of this type can be used to purify the
coguate ligand from solution, as an in vitro assay tool, to block signals in vitro by
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20 chem cally nodified EPO are devoid of all of
erythropoietin's effects on the bone nmarrow. By way
of exanple, the chem cally nodified EPO of the
invention may be asial oerythropoietin. In another

WP the chemical |y nodified EPO of tRCT/HSI04461309N

may be erythropoietin or asialoerythropoietin that has
been reacted with one or 25 nore reagents that nodify
sReRidicel}y tigsting ewiligand et gssnteforasts inonadiychdmimstetitashaf
native 78 WD 2004/096148 PCT/ US2004/ 013099
pasenferRllolodiinst dinqulotingligand aet olédn itdipei b citculdtion A TH pedi §TipRel,
enbodi ment, the chemcally nodified EPOis
a tignepytetiareieptor complax e iPMdEARHA sam?ié%oﬁﬁﬁﬁig‘%ﬁé fighnd
nodi fied EPO is an erythropoietin that has no sialic
(eas icell-omiditioned cultufe Beds @Jt%&&e?é%n%glﬁgégr%%dﬁﬁéﬁ?hat acilitate

chemically nodified 5 EPOis asi ropoi etin,
re sitd WAEE S TR0 AS] ShadhQrgi etk n. . I n
P oty TR S LBy RSN Shbiics 1,
: ; 11 2 r 13 sialic acgid
stngtB) The omebitighnd bonapley Moo o) Bl b odine B A
i,al oeryt hropoi etins.

. . ' h:
WS SR o oD g e RSB oy, The Hgand st
et g el sl ook sy e il safios RELgrdhvat. In the

does not sialylate the nolecule at all or only
altgmativegihe ghigsers i{splf casberbipund torasohid sypporstwith bifidieg and elution

asi al oerythropoi etin and hyposi al oeryt hropoi eti n of
cagrigd oRlrpy ebavieo Arhimmazas veiftbiigickinding affnily eeadaimithed pRansaly

whi ch the nol ecul es are prepared. In another preferred
(e-grioitirarensoplat, keboatanedus ot inftavenelisiihieslidal LirGAMRE nRSuRl

| east one or nore nodified |ysine residues or a
binddighdd ddtareleaddd i cidbulaiBn b§ hoEbn AL f

eryt hropoi eti n nol eglul e, 1gugh md#?}?%%{%}ﬁfcgﬁéﬁgegse?hgéﬁﬁe
in 45084 the AEmMELORLT Ba64 i epsi l.on am no

g?%ﬁp or the N-¥grlr%(lmrr]l{gllliJO %‘I}}‘Ph%?‘é}ra ﬁepﬂ%%l&hmgr?“&nm

EL&H Rongr oup- nodi fying agent or agents. The nodified
ﬁ%@%’é&r esidue or nodified N-term nal am no group

further may be.chem cally reduced. I n one preferred

enbodi méhP IR &Y F1F15 g &ligsnd-pindingeesator complex

carb | at ed, ,succi nyl ated or acetylated 20 at one or
fusipR prpiai a1 iggnd biading reepiar cammlonEremont vassa commemiatiper
referred enbodinent, the Ilysine is reacted with an
avalitiehipepasas insirsmeni(BHAcot by Phaumdotr BiosemsomPiseiawak) K1),
optionally is then stabilized by chem cal reduction
whesejg Hiedisidn prutimig immabilizadonarhoairoby 64 @eeptd? chibO Uk 8#this
~ N-alkylated |ysine residue such as glucitolyl lysine,
instoumentis disclosedtby K #1808, 0991, 1, BIMGhAVEHER ﬁts!ﬁ%?-ztﬁg apd

stabilized by Amadori or Heyns rearrangenen
CunihgRdnd Bl Wells, 1993, J. Mol. Biol, 234:554-563. A fusion protein is covalently

attached, using amine or sulfhydryl chemistry, to dextran fibers that are attached fo gold
film within the flow cell. A test sample is passed through the cell. If ligand is present in
the sample, it will bind fo the immobilized fision protein, causing a change in the
refractive index of the medium, which is detected as a change in surface plasmon

resonance of the gold film. This system allows the determination of on- and off-rates,
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25 deoxy al pha-am no sugar such as

al pha- deoxy- al pha-fructosyllysine. In another

preferred 79 WD 2004/096148 PCTI US2004/ 013099

enbodi nent, the lysine or Ntermnal amno group is
WOLPMRRM at ed (car banoyl ated), such as by RETFSA@4H73099

reaction with cyanate ion, alkyl-carbanyl ated,

aryl - car banyl at ed, or aryl-thiocarbanylated with an
from|whyi¢h bisdingatfinitecande palcilstod \and atsessment of stoichiometry of

aryl -isothi ocyanate, respectively, or it may be
bindingl at ed by a reactive al kyl carboxylic or

aryl carboxylic acid 5 derivative, such as by reaction

with ac Gl1g&d4%ﬁiﬂiﬂ§rﬂ1§iﬁ1 prowiRintiyGlse BB et ivil@insthehakdag! i ¢
anhydri de. | east one lysine group or the N-term na

sysRfsowh AURe ﬁ?‘ySLéh SRR indthddH chIcRRA 8N Ysid BAIdidrRithal¥n of

reaction with a trinitrobenzenesul fonic acid, or

bmginlgfgﬁ:%g Ks)ée Qb P84 P Agh.tﬁY%é i, '52;6?61822)%(1 caloriretric

I'ysi né resi dues naybe no

' yaxal act i,on

ass{g}gggédgﬁ@h 'Ey]’ y10>g<a nes zgggi%g‘?eowmfl%}mgs\g‘ﬁe’ﬁggl’f orm

t he,_ cort.e ndi ng al pha-car boxyal kyl derivatives. In
Smgﬁﬁgﬁgéibﬁﬁgdinent a chenically nodified EPO can be

generated by nodi fy| ng at. | east one tyrosine residue

of eryt HyigprBioEligsndiindiag fagion prakyie eanabjsiheiuped for paifisation

such as but not limted to nodification by nitration
of ligand. Gidierfasioncproteinds impuotiilized on asplitheppart, sialicas pessis of on.

15 As noted above, a tissue protective agent useful
agafose, ctdseliphed pgaes, flesspichinlonia yeshaysli@atbabedasdinsppelyafreiid)e

af orementi oned nodifications, but may have nore than
cros¥ldkedfolyao sy lakiay or ietthiteGas ihaf e sthhle Watkér Bt condMids of e,

chern'cally rmdified EPGs with one nodification to the

MetRbds Yo Bddith EhtRRs & solidl Sy gﬁ%@ﬁ'@ koA tRPA, ?ﬁkpﬁclude

nDdlflcatlon o the <carb rate portion 0
o AR e 3%0.32 {1 2Vt Nﬁlﬁﬁﬁa‘@%@‘%ﬂ%&@&. n
r bamyl h th
ot %%“émy RiBBv ot atwéé’ el ssigion, derseiing media

., aC |alqer ropoi e
Wﬂl§efefc§ clopy B ngaﬂmwaéﬂa!ﬂw%w%wné@r%
succin Ihyp05|aloerythrop0|et|n
passeq Srougthe sphwmmsios fors, timesde pHgw Heandltobing thihoprserten n,
bi oti nyl hypsi al oeryt hropoi etin, iodoerythropoietin,

polypeitidas iTh¢ bgang isithapdited using ¢haoiges yosdticaharirsitonoopHitet i n,
N-epsi | on 15 car boxynet hyl eryt bropoi etin,
disriyit dipsidheceptoabiaoxy et hyl er yt hr opoi etin, N-epsilon- 80
- WD 2004/ 096148 - PCT/ US2004/ 013099
carboxynethylhyposialoerythropoietin, and

i tol yl erythropoietin,
SS%I#&WW Pasi al oeryt hropoi etin,

gl et oby) g Bl QMRS AL MR Sh e AR SRR o

- the present invention has utility in several well known assays including but not limited to

the Ligand-Receptor Assays disclosed in Current Protocols In Immunology, vol. 4,
Chapter 18, 2001, John E. Coligan Ed. John Wiley and Sons.
If the compound exhibits a tissue protective activity, one of ordinary skill

in the art would recognize that it would be beneficial to verify the result using one of the -
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nmerely exenplary of the nodified erythropoietins of
the invention. The foregoing trivial nanmes are nerely
representative of the nodifications of the native
erythropoietin 5 nol ecule, and as herei nbefore
W%ﬁt‘@ﬂd d, the nodification of the am no JIEUS24PAY13BY
on one or nore epsilon am no groups of |ysine
residues, or the N-term nal am no group, or, in the
nelirgrgotactive and tissi¢ protecidve aseagtokuvwai th ilede skileddlin thpaitesuchss,
of one or nore tyrosine residues. Any conbi nation of
buitnbelithbedetg OP-09) ACS12% Mbr1aediUDarceil Assaykh A dditRasihy, various in
invention also enbraces chemcally nodified EPQ

vive DIaEdE Siich gs Ra1Hod¥R8laRl td Poabédd BIRNLEDBALR strdkk,
chem cal nodifications. In another aspect of the

. . . . _ ting,
Peﬂrgg(iyiﬁ{}gi ni ng, ggﬁﬁ‘ha%gf’%%t %lrra%yéest or(|i %heﬁ@ L?ﬁ%glt%{l:on or

j.abLd I ' Lan I nd thejr
chalfoBm 1 R FRBANS LY Ep R R snEd BRIV Ee g
effective nt. .of.a ne e of

oo i erd A BT 1 e Rlsnd 1oABE 8 ouna
that 15 nodul ates the activity of a tissue protective
cytol dne receptor conplex such as those conpounds

5.3.5deAtsafs Using §. (HeKsaekaatARGndi®t hods of the invention.
In one particular aspect of the nethod, the
r espons Theinventivalalsa nelated o sheannd of hwat cella ssbaiiaile geretitdlly,
tissues or organs are distal to the vascul ature by

englitieérbdiR i8ibia of Fk@bEk-QITSiph@kibabs 166 himAPE éldBEenohd B, receptor
anot her particul ar aspect, the cells, tissues, organs

and@gﬁ%&g Elgsﬁgh iﬁh%gég%frr(lﬁrﬁglé@%hg{eﬁg} gﬁlspl an%ealg r ey

S S g L

urona

.nmuscl e heart,.lung, liver, kidney, small intestine,
acugﬂg‘?léer'fﬁqpr%t VERUOWESenal medul | a, capillary

endot hel.ial, testes, ovary, , pancreas, skin, bones, or

endomet FdAeRqus fasgsh penejexRigesionTaa gkso betedhesrldy ngetivating or

responsive cells are nerely illustrative. In a
“kngekmgiopt]) the tacgehgane apiit prompisr iding laxgeted Spmelogaisrecombination
associ ated cells, tissues, or organs are not excitable
(e.gceelSanithids sbale $98 5% Natusl3 N2 J00ER4l; UBGAatS: Capecchi, 1987, Cell 51,
PCT/ US2004/ 013099 organs, or do not predom nantly
503-602yThonpsaaet ek, A0B% Collls] 3130321t bauh W which s ineRpdiged by
particul ar enbodinent, the manmalian cell, tissue or

refelRfi@HerdiOin ifth&inNFSH R EAPRIY hARRIn Rk RhI télrg%f[gg%é {ofd

EPO, or a conpound that nodul ates the activi

: ti : ; _
combleBfire PR st bk fty IFIR BBbIEAT, B SUERAR
f _the..inuenti.on, nmay be adm nister re those that

teush gl ik HERHAGR v pr el s Al tateel 90 sah e
at.] east one conditiop adyerse tqQ the viability of the

“Wwﬁ or ‘E’#’%%%S%?cf legaRkergne/ier 8 Beadtiys ssisstahlgynatiaitode
traumatic in-situ hypoxia or netabolic

transfect cells that express the target gene in vivo, Insertion of the DNA construct, via

targeted homologous recombination, results in inactivation of the target gene. Such
approaches are particularly suited modifications to ES (embryonic stem) cells can be
used to generate animal offspring with an inactive target gene (e.g., see Thomas &

Capecchi, 1987 and Thompson, 1989, supra). However this approach can be adapted for
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dysfunction, surgically-induced in-situ hypoxia or

nmet abol i ¢ dysfunction, or in-situ toxin exposure; the

| atter nmay be associ ated with chenot herapy or

radi ati on therapy. In one 10 enbodi nent, the invention
WHHeYWers agai nst the adverse coenditions r eBUIVES2e0g/0£399m

cardi o- pul nonary bypass. The invention al so provides

for a screening nmethod that uses a chemically
useliDHirhane grovfIed theatcdnsbidant DNALKHCS PR difettly ddudhisterd los

sialic acid noieties; ii) an erythropoietin that
tardefd kSthblrdquitéBdiie viva Gdise PptdpRikedirglavebioRydrates; i)

an erythropoietin 15 having a reduced carbohydrate

cont ent ge B Rak ) %Olﬂ@t{u't Yk Xﬁﬁvﬁ'ﬂ%@& F&Ha'fbd‘é“thteh at

| east one glycosidase; 1v) an erythroporetin having

: | di zed .at.es.. V) -an

er y ! ropol et co _ _ _
il ERRRDAAY B S e SIERASE o«
B ST TS ST P S B S g

residues or a nodification of the N-term nal am no
has gpkeplacss Tha develofipliiN G sepression ofthedwansgene inithe tissaes of the
erythropoietin conprising at |east a nodified tyrosine
tranggeicdnimals my alse by astdasedpising tachniguespieat Hichge it arerad liméied
nodi fied aspartic acid or a glutamc acid residue; Xx)
to Nerthen Bioh aobyaisatfitissue emplesSobegnedtirdnehs tnignalyGal ki ed
tryptophan residue; xi) an erythropoietin having at
hybli@iadion @fysi) bitDR PIFTRY(révR R0 Yrakcripthd)PCH). Saviples 8% i8debidr
82 WD 2004/ 096148 PCT/U82004/01§699cggonpr?sing ateb
gen%:—;@ﬁr’féssiﬁ@ 1188 TR bedbalh RABinnARB e {acehtgu g_ﬁ¥ gt%ihé;iﬁlltﬁbs)digs

i nkageS in ‘the erythropoletin
. | et] In one enbodi nent, the
qm%@%%?%%?ﬁ?gﬁ%gﬁ%#ggﬁghkﬁy%? use in the nethods of the

i nventipn is asi.al oerythroppietin or .
pheny| g8k STORHiER S His TaYeRHO. (i eseRipr{el) gk B dpimals
t he, chem cal ly nodjfied EPO is capable of traversing
are R AR H 0 I BALPV 2y ARG PTeFOmp YOS G BERISFS 1 2 6w
barrier can be selected fromthe group consisting of
protesiige aplivisy.alFor eamplearormél| apd de repeptordr/r)ikapock-put@oighalsosay s
barrier, blood-ovary barrier, and bl ood- uterus
boththgradiniisterdthan dgeviamtforonkmivsido pasy tiskes ddmageae. g hischenndd. | y
nodi fied EPO or a 10 conpound that nodul ates the
Botteirhals ingy then 8e bdraiserd jofbinttand YhetidsiEproReiBRta6livity of
conpl ex such as those conpounds identified by the

the coMpERIAl AR bEBStAAHS 0 M dhiRis ifd}‘&%ﬁ%ﬁ&gfﬂfssdﬁﬁoﬂa&iveta{iﬁity

met hods of invention that is an erythropoietin.
o R AR TR oS ekl TR ods3ar eliped in T

publﬁgt%%on%p%d(ﬁ/dy% which is incorporated by reference herein in its entirety.

If a tissue protective activity is observed in the normal animals but not in the Sc receptor

(-/-) kaock-out animals administered the same compound, then a compound with tissue
protective activities dependent on the B¢ receptor is identified. Further investigation into
the identified B¢ receptor dependent tissue protective pathway may consist of

determining if the compound binds to the Bc receptor or complexes thereof, or
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asi al oerythropoi etin. The chemcally nodified EPO is

preferably an erythropoietin with 15 no N |inked

car bohydrates. The chemically nodified EPO is

preferably an erythropoietin with no OIlinked
WQHAHYR#Er at es. I n one enbodi nent, the chenfGEAIS204/013099

nodi fied EPOis an erythropoietin treated with at

| east one gl ycosidase. In another enbodinent, the
identifiging pedidins orouR VA exendel0ds ipfesge bhly dathe anixiath exbihiting the

erythropoi etin. The periodate-oxidized erythropoietin
tissuS prioteelivr @bivily. Aipiit 4@ Hypothesiears s¥dohdlr$ O€kictiidatt pathways

cyanobor ohydri de. In one enbodi nent, the chemcally

for Hﬁ’s% plogti&ERay Be I?f@senﬁﬁﬂtﬂlﬁft B RcE b -/OKABEL-Silt Rinfls could be

yoxal nolety on the one or nore "argini ne residues,

tm&MH%ﬁ% &ﬁ%ﬁ§r al kyl noiety. The erytbropoietin

I'S pre phenyl gl yoxal - erythropoietin. In

anot her enbodlnent the chemcally nodified EPOis an

erythropoietin in which at |east one argi ni ne residue

is nodified by reaction with a 25 vicinal diketone

selected fromthe group consisting of 2,3-butanedi one
5.4 LLAMPEBINES 2004/ 096148 PCT/ US2004/ 013099

cycl ohexanedi one. In yet another enbodi nent, the

chem callhymeihdds ofekk iERDtiof: for bereeninpvand tidemnifyig cmpounds

erythropoietin in which at | east one arginine residue
may Silize achedusiydd o coriRmeOintladis@ et ndt Minfifel kd, s@MOmBREules,

enbodi nent, the chemcally nodified EPO is an

org @ beaN& ﬁdﬂ-é}gﬁﬁé ﬁ@lébtﬁes‘??éﬁﬁﬂbssb&gp@hdése id0fflogs

bi oti nyl at ed lysine or erm nal “am no group.
inclfdi¥ ﬁﬂ&'c% Hs zﬁfHeih?ra aﬂﬁﬂ?)t dcmébééelﬁ amino acids,
ery op0|et e |nve |on so provi

i ed . .EPO,th uc:| to
Pméﬁgiaﬁ‘?‘%%%ﬁvga fiigo $a s %’taaiifrﬂﬁnyw fd%ﬁ%bw'
one, nbodlnent the chem c nDdlfled EPO of t h
PhofgBp b ot Ay s AFHnE SORRORg EAH0 PREIFF A T igEs 6h
| east one carbanyl ated |ysine residue. In another 10
as paoppbRIPhoates ard®NA&r bany| ated erythropoietin is
sel ected fromthe group consisting of
al pha- NCemphadoihicnay bh tesied ruet identified methods described herein
N- epsi | on- car banoyl eryt hropoi eti n; al pha-N- car banoyl
can Mekags, ibhbare aetrlingitad yo, ebypbundp obteiedfrom any commercial source,
al pha- N- car banoyl asi al oer yt hr opoi eti n;
mmm;mah&nmm@&e@wvmmpwgﬂamh@ﬁwm% Touis, MO), Fluka
al pha- N- car banoyl, N-epsilon-

Cheﬁtﬁ:r ﬁ@@ﬂdh@ssvﬂiz@ﬂiftﬁg/ﬁﬁlﬁi’efﬁﬂlbﬁ orp é%onkonkoma a[son 15

al pha-'N- car bamoyl h{yposi al oer yt retin

Che Eﬁgd%alug, %g%%ﬁ%&@@@ﬂégsﬁglﬁ%‘m%o%nﬂgm Mannheim GmbH
@eﬁ‘f‘@é’ﬁ?@‘a' i °€E1r i é#’%@cl'ﬁ’&aﬁgﬁ@é%%e Hero

n.is.an erythropoietin in whi at Ieast one

| <Za°il A 70Ba). Sigter g6 m@aesquscraﬂ&swge Gemansy, B

Industries Inc., Fine Chemicals (Pittsburgh, PA 15272). Further any kind of naturai
products may be screened using the methods of t];e invention, including microbial,
fungal, plant or animal exfracts.

Libraries of polypeptides or proteins can also be used in the assays of the

invention. For example, the test compound may be a small molecule, an organic
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enbodi nent, a lysine residue of said erythropoietinis
acetylated. In yet another 20 enbodi nent, the
acetylated erythropoietin is selected fromthe group
consi sting of al pha-N-acetyl erythropoietin;
WONB5148Nn- acet yl er yt hr opoi eti n; al pha- N- ackyis2004/013099
N-epsil on- acetyl erythropo- ietin;
al pha- N- acet yl asi al oeryt hropoi etin; N-epsilon-
moResit )y RBF@bneic yiddcaRodrel jeptided [HxXamplNs afktrities of such
N-epsi | on- acetyl asi al oeryt hropoi eti n; al pha-
corpoRfi@ YD BSicAleRQT M bEoRRAESK I he methods of the invention
epsi | on-acetyl hyposi al oeryt hropoi eti n; and al pha-N

) ' 1 on. I ! al e
ke S5ES¥ bt DB POBRRE St it ki
hyd%‘tg&g ' ﬁ%ﬁaz@ﬁﬁeséﬁ?@ {ﬁ}%‘e}ﬁid@f V{J”a‘%ijo' ggﬁsﬁpgorlﬁge)%ég%g; arfoﬁ;?eptidal

ravention 1'$ FoporetFn=co
i nyl at ed | ysi i due. | di t. t.he.
perBfEedeteBirtinite PR iipRRe paReE R Uah e EPfges
of al pha- N inyl eryth ietin; .. )
R L A L ST
N- epsi |l on-succinyl erythropoietin; 5

nonrpgec Woleeide librpriesd | Briagwiep obsush dibetieninclude, but are not limited
N- epsi | on-sucoi nyl asi al oeryt hropoi eti n; al pha- N

~ to, rendom pspitide Kbranies; (seh egu dainregy kA sliofl . déatyt REHEbB4 tHanghten ez

al pha- N- succi nyl hyposi al oeryt hr opoi eti n;
al., NHp Bliatops3 BicBAcd et yornlsih b ciydrhibtip perivel nidlecaladiiiahyha-
N-succi nyl, N-epsilon-succi nyl hyposi al oeryt hropoi eti n.

madelbf PR An@BP0AbiTRRfatioh BAinG REEE, pROIpYopRHidsi(REERD ot ndihe

met hods of 10 1 nvention is an erythropoietin with at

8 ] S A, oo e i
‘ ' i on, i Ao B .
w0 SRR K B 20 o, ot e

e di pent, .t he.chem cal lLy..nodi.fi ed EPO of .t he. net hods
to, Vel Bl BERgre e OGRS i G Eshe i oot
.one tyrosine residue is nitrated and/ or 15 i qdinated.
antibadissegndFifidy, Hieab Jeang St pessiqnibrany disgmeits. yndenitope-bindimeo
of the methods of invention is an erythropoietin in
fragiimts Hrezge Da spbamallorgaoicdr invdganic mdlecudesi ¢ aci d residue is
reacted with a carbodiimde followed by reaction with
- an am nB onermbodimastpd dte poésenthinvention; pajtide hibtahies may Preused
gl yci nam de. 10 Mutant EPO nol ecul es can al so be used,

as a b@urceofagp bampduhés thit$enBe usell 6f Redeh V& mIMURIIrHEf tlsQge pt or
conplex ligand may be a mutant EPO, which nay be

. protécive BRLBAS tdodhidt BRPIER ShterGRWRE, st P FPORLQNe il t er ed

am no acid reéesidue between position 11 to 15 of SEQ

cytoifge %Qe&tgr éo%%xl. %i{r\é%i&!] Hbr&%?,i shé]:?& rﬁnAﬂo;noor%gﬁmgillaf%EQ pleBui\Ao
or nonpeptide libraries can be screened for molecules that specifically bind to the tissue
protective cytokine receptor complex. Many libraries are known in the art that can be
used, e.g., chemically synthesized libraries, recombinant (e.g., phage display libraries),
and in vitro franslation-based libraries.

Examples of chemically synthesized libraries are described in Fodor f

al., 1991, Science 251:767-773; Houghten et al., 1991, Nature 354:84-86; Lamet al,
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[SEQ I D NO 21, position 100-108 of SEQ ID NO [SEQ ID
NO 3], or position 146-151 5 of SEQ 11) NO 10 [SEQ ID
NO 4] . 85 WD 2004/ 096148 - PCT/ US2004/ 013099 In

womRiRIsenbodi ment, the tissue protective gytakhnNGisome
receptor conplex | |gand is a nutant EPO conprising an

altered am no acid residue at one or nore of the

™ it of |
1995 Nl S48 N 008 B Beehiiynd o g Al oy g2,
5 6
o8 R onits S s Sl S Th by Acee
I and is_a mutant EPQ conpri sing_the am no
sl DR B £ ozt 03, P, Nob oAbk S Aror o 0f t he
fol |l owi ng changes (each altered sequence has been
913484021426 Flovgkipaienlo 1 W3 Biotrolbiuse A AL Jerborkremmtiar.
an alanine at residue 6 of SEQID NO 10 (SEQ ID NO
1994 ProcaNath lAzad. iBei. 8IS Ar Hsiod 4 6 18; ShIn®EE@: &) 1963, Pidk. NSEQdal
NO 16); a serine 10 at residue 7 of SEQ ID NO 10
Sci( BEM 9001 NB-1 712; PEMPiliohtiunic) V@ b3/2esi2gluel Hienmef arbQuhd)
NO 10 (SEQ ID NO 18); a serine at residue 11 of SEQ

1992PPRIEY NakD AcREQci, DSMQ9 589)-538:n al ani ne at residue 12
of SEQ ID NGO 10 (SEQ ID NG 20); an al anine at

s R e
SR
ek S P e B i "’“wf;aﬁhﬂ?i@ 1 KTt 15

9‘% SEQ ID NGO 10 SE%N@D an i sol euci ne at

1968« GriguI25:38 o g T By benondNo BEOPH NG o st 18, 1994,
glutamc acid at residue 20 of SEQID NO 10 (SEQ ID
NO 28) Byaveyafgrivemesaf npepspideditpgiosfa BEgpdidzepingdibray (see
(SEQ ID NO 29); an alanine at residue 21 of SEQID

.g.NBmid e ¢/ SETY4, Probiatll @.caD Bri. HSAYH4768-4712)ean bhrelapidd Gt
SEQID NGO 10 (SEQID NGO 31); a serine at residue 29

use O PeptGEQbiaBedNSimdiDes(@BFEQR PO Na8 2 cadaSEYUSA 18D9361-9371)
residue 29 of SEQID NO 10 (SEQID NO 33); an

can 380 E 844" Andihef ERHBIHT 2 Uvly RRQh Be D4, ih QriicRiER 4lab
34); a threonine a reS|due 32 of SEQID NO 10 (

fum!t@%Q Ieﬁﬁﬁ)(gpugegwé ﬁe@n Blrloy aﬁeu%og ftc ?@%ﬁ&gg@sf%&ed
m@@s #@@gﬁgﬁs@@@ww@%ﬁ ?Lébﬁﬁr opafalt A6 S 544

91 1% 355%2 6 WO 2004/ 096148. PCT/ US2004/ 013099 I D NG
9 ‘D NO 39); an asparagine at residue 42 of SEQ

IDNO 10 (SEQID
Screemng ¢ libraries can be accomplished by any of a variety of

commonly known methods. Ses, e.g., the following references, which disclose screening
of peptide libraries: Parmley & Smith, 1989, Adv. Exp. Med. Biol, 251:215-218; Scott
& Smith, 1990, Science 249:386-390; Fowlkes ef al., 1992; BioTechniques 13:422-427;

Oldenburg ef al., 1992, Proc. Natl. Acad. Sci. USA 89:5393-5397; Yu et al., 1994, Cell

76:933-945; Staudt et al., 1988, Science 241:577-580; Bock er al., 1992, Nature

355:564-566; Tuerk et al,, 1992, Proc. Natl. Acad. Sci. USA 89:6988-6992; Ellingion et
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NO 40); an alanine at residue 42 of SEQ ID NO 10
(SEQ ID NO 41); an alanine at residue 43 of SEQ ID
NO 10 (SEQ ID NO 42); an isoleucine at residue 44 of

woRtidoRes NO 10 (SEQ ID NGO 43); an asparti |
residue 45 of SEQ ID NO 10 (SEQ ID 5 NO ‘ﬁcﬁé;gzg"ﬁm””
al anine at residue 45 of SEQID NO 10 (SEQ I D NO

oty BRSSP e 1 Pagnt oot s 570 Papen 8 00

m@fe@%@ Mgu'sss : eé‘a‘iét ardion Bebo defustens of

%0 NO_ 10 (SE?1 NO. an al ani ne at residue

263:6715673; et TG DPwdjoa 1\“8@539 18&}3 50); a serine at
residue 49 of SEQID NO 10 (SEQ ID 10 NGO 51); a
pheny| allamipréeread andsignent, B cofbBEQrialDibNGes 16 s@ﬁE@rgamc
NO 52); an asparagine at residue 51 of SEQ ID NO 10

moaﬁmﬁbfaﬁbl{xuﬁ&‘ﬁ,;buamtainﬂmﬂm@ baizodiasdpihies iSPrenbids,SEQ | D
NO 10 (SEQ I D NO 54); an asparagi ne at residue 59 of

thissiol@ihéhelahetdtBiadanbhds, dyirolines; mbipholitd doaspatnids, g r esi due
62 of SEQID NO 10 (SEQ ID NO 56); a seri ne at

berlz8&hitPRed Mn QhotRE@mbBaiNEnt, #2 cQﬁﬁQ&tb@al'ﬂ@rarﬁz ):oné%[b Bep I\Iéds

al aninhe at residue 70 of "SEQ ID NO 15 10 (S
10 (SE
rané&il bloatﬁl ?ﬂs%éﬁ?mfiﬁz lﬁéé g.tégrrsglgerggucﬁg%% ?m@gé, D g\lO Ql 9

)

be @%ﬁ‘%@@&d}@%ﬂ%n‘%‘? 19 Sa? mﬂﬁ%ﬁ%@@%@ﬁﬁ 3
ol P5e PR P 1] R PEA R PLGe st 1) Koreagmibady

threonine at residue 100 of SEQ ID NO 10 (SEQ I D NO
librgrdgs; orgarbahedipt Bbraties: daimehieatorid ibrariesfaregleysely engpmmereially
(SEQ ID NO_ 65); an isoleucine at residue 101 of SEQ
avajlgbieusee, 2g., CoBERNHOPNGEei@s Newdersey; Asinmeg Mascow sk Teipd 2
of SEQID NO 10 (SEQ ID NO 67); an alanine at
Incy, 86 Louig Mid@uof Clsi thDLANOModddw(, Risdia, BDMBarn@@iticals, Exton,
glutamc acid at residue 103 of. SEQID NO 10 (SEQ ID

"Penhilvahid) Maiek Bloddiérides, Tolunihd, dulylddidenf), SEQ | D NO. 10

(SEQ ID NGO 70); an isoleucine at resSidue 104 of SEQ

0 Soo HPainsfelet Bri¥divafit) o Bftasy b AR diR Ble1Ue 105
confgBRE WP iR ?&%@%’%%%’ii%fgﬂ‘ﬁ% ik eu%r%%g{ng][l? 098
condpBid 4% st Dhasiiioh oot posgeloios st pEaiconise

N hpop@mahw%gp%ﬂ“? S Rg e urago g berbuesgy Hiolhm of 0

20

25

(SEQ ID NO 77); an alanine at residue 108 of SEQ ID
COH?MH gettigrato the oeds. gynother emismithent, the cangmiutdseard &Bilyatd

SEQ ID NGO 10 (SEQID NG 79); an alanine at residue
by thré6dinfensiGilot uNdmeh&iofbEpulerNempRBion ogrameni ne at

residue 126 of SEQ ID NO 10 (SEQ ID

In one embodiment, the combinaterial compound library for the methods

of the present invention may be synthesized. There is a great interest in synthetic
methods directed toward the creation of large collections of small organic compounds, or
libraries, which could be screened for pharmacological, biological or other activity. The

synthetic .methods_ applied to create vast combinatorial libraries are performed in solution
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NO 81); an alanine at residue 132 of SEQ ID NGO 10
(SEQ ID NO 82); an alanine at residue 133 of SEQ ID
NO 10 (SEQ ID NO 83); an alanine at residue 134 of

wokdoklag NO. 10 (SEQ I D NO. 84); an al ani nePcetthSrzF‘o'i)oij.{dfb .
140 of SEQID NO 10 (SEQ ID NO 10 85); an 1soleucine
at residue 142 of SEQID NGO 10 (SEQ ID NGO 86); an

or R AfoTbe LSk Bl et Shat %@S@@@tﬁ%% s o ﬁ%ﬂ%@@q
'fi@é%%fbﬂ%&&%@# and&ﬁ déff%%ﬁﬁi@%%‘&% gl e | o

NO. (SEQ I D a_tyrosjne at re&&ije 148  of
becgﬁegemsa\@ge&fec frqéed gy washedl ajay afpreach repdiongise.
148 of SEQ I D NO {)SISEQ 15 1D NGO 92); an_al ani ne at
Solidepligp rombimtopinl sgmtbesiTrlsadendsgo (raEQyq isplaion, pEificatign and
al anine at residue 150 of SEQ ID NO 10 (SEQ I D NO
screguing. Hovven, theincoratraditicual sobgiod phast ShenuftrySm@ports wWder 10
(SEQ ID NO 95); an alanine at residue 151 of SEQ ID
varibi§) of dfpafiSk€actidas Mian soRBphasachelistyi ne at resi due 152 of
SEQ ID NO 10 (SEQ ID NO 97); a tryptophan at
resi due CoémBingforiSRGnbilNPbraids 6SEEpickniN@vertBhimAbe
al anine at residue 153 of SEQ ID 10 NO 10 (SEQ ID NO

synt‘ﬁ&)ized%@m% ﬁ‘ﬁatﬁé dés@r?deg Heukdpaigh dtl}\gﬁl 1566 1% Iéﬂ:oﬁu%’t:“g

an al ani ne at resi 5 ’of SEQ

Y
oS5 L Tl B i

esi due. 162 of SEQ ID NO, 10 (SEQ.ID NGO . 105).

Para@ fbfdm%m? dis¢rgis cpnpayngs py Bt ey wr@}llbnarl?ﬁeof

receptor conplex ligand is a nutant EPO that 88 WO
compowYs096148 - PCTI US2004/ 013099 conpri ses the ani no

acid sequence of SEQID NO 10 with one or nore of the

am no hoind embedioien, tha beiibinatbiidrempéunsBitrarPeddi®s:

15-105 and 119. In yet another enbodi nent, the tissue
syntpéstviee it dolimtiofy Thkin&Bod gie€ede0 in USOPHtENd. 63940617 B Bbger et

nmut ant EPO t hat conprises the ami no aci d sequence of

al., wiagh {sRehiy mcixg&ﬁtéﬂ'ibgﬂei@reﬂ@é iRtk @ﬁhr@tfy RELRY célﬁﬂ)cﬂmds useful

resi dues 44 In still another
e BB Pl kL G S S
SEOQ..| D 10 { 1
deﬂ%‘mﬁ?&?lﬁ%ﬂ?ﬁﬁf SRR e RE rpk Pvfﬁ%dhff%ﬁl P B
R eda%opﬁc G ot e 1SR O
glutamc acid at residue 100 of SEQ ID NO 10 (SEQ ID
synﬂmjs uyipg fhe terpplata vilh pisdrraldy hesaall organd molecdes; Sgme

threonine at residue 32 of SEQID NGO 10 (SEQ ID NO
comp@mily inithe Ybragyr may mimic the effects of non-peptides or peptides. In contrast

ing

UE

to solid phase synthesize of combinatorial compound libraries, liquid phase synthesis

does not require the use of specialized protocols for monitoring the individual steps of a

- mulfistep solid phase synthesis (Egner ef al., 1995, J.Org. Chem. 60:2652; Anderson ef

al., 1995, J. Org. Chem. 60:2650; Fiich ef al., 1994, J. Org. Chem. 59:7955; Look et al.,

1994, J. Org. Chem. 49:7588; Metzger et al., 1993, Angew. Chem., Int. Ed. Engl.
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aspartic acid at residue 45, a glutanric acid at
residue 150 SEQID NO 10 (SEQID NG 108); iv) a
glutamic acid at residue 103, and a seri ne at residue
wd-884@6149EQ 1 D NO 10 (SEQ ID NGO 109); &@@b@ams‘g
at residue 140 and an al anine at resi due 52 SEQ I'D
15 NO 10 (SEQ ID NGO 110); vi) an alanine at residue

24 YP%SJS?%% oﬁ{iﬂ%k%g et ﬂ%?-f’*@??? ulhedy BAHE
Aaf BP0 %’é&fq iRt ol Seirod FOL TN sidigfio o741

e jdue e.at residue 152, an al ani ne at
1993 %Oa’iﬁeM% %ens 3@3 10 (SEQ ID NO 113); ix) an
al ani ne at reS|due 97, an al anine at residue 152, an
al ani ne Combinaiqrial eommonss Lilyeréps aseiul fanibp methods eidhempresent
of SEQID NO 10 (SEQ ID NO 114); x) an al anine at
inverdioh dacbegynthemized| carspibsupportse di ckweenm.@,mmh agplitrsimtbesist
resi due 45, an alanine at residue 52, and an al ani ne
methbd, a@sitokod oflsbParatingSm@ntilinhalid kOproBE Quiiky tNOsyntHesis, is uiej
an al anine at residue 97, an al anine at residue 152,

to sQiithétizR RIBErALSL otfiodhtR o BoliBdippdrRTidee. AlLanf s infl D93 A hem,
an al anine at residue 140, an al ani ne at residue 154

Re'»a947 WEUBE CHImERS bANE 194, Pﬁc'Naftf Aad@ i, PSABR) 1BYL)- %26 @nd
| ysi ne at residue 83, a ysine at residue 24 and

rofeB i e gcv‘;“"ﬁ&%&“ fndd iy ?%%ﬁ%mfi‘gs one
WP%??&‘) Rory e o FERHARE Rl alimolrity st i

) [, Xii sine at residue 24 and an al.ani ne
tbegged i s e Ss@yr%omro 5t Faitestidiongect TpBg WHi Dne
enbodi nent, the tissue protective c¥tok|ne recept or
knowg ipibese qfusfgélna theqrt]sq9y¢-@niVefEradal NP7 .(iepr Reud 74P He2).
am no acid sequence of SEQID NO 10 with at |east one
of the fAskbedvlierain, driterm %olidisuppert id uet luikssitte & spacifiesypsfof
SEQ ID NOs: 106-118. The tissue protective cytokine
solid euppit OR atheryihex nlunbavd suppords art hvailablERKY ara Rnalvi®dyone
conprise the am no acid sequence of SEQID NO 10 with

skilRdl id tBaark. SUIRI RppdrinchidelsllieNbals r&NRNGRRratided Plastic films,
substitutions, (each change or conbi nati on of changes

glas belig q?tllﬁglz {)l%%hctﬁ:eg{lbo gﬁ?ét AdsS SRAR! Rl ﬁ'ﬂlg;%g@&chand 8.

| dent’i an aspartl c ac resi

AS‘?@”{’ %‘E@ﬁ% e A b sfbelefl of Ind vk B fochthernsPid o gub'\ﬁ@o
for G SR oogdl5 ey F@%{@&%ﬁm@sos%m@ds i:}’lgﬁ?rgﬁﬁ“c '

acid at residue 150 SEQ.ID NO__10 (SEQ D NO 108
be ajrepin ok - BethyTbgeriydedaniiue pIFLA ygsin frrptidesdatemaio
residue 108 of SEQ 15 ID NO 10 (SEQ ID NGO 109); v)
Lovigyille K%, pelystyrenesdp.guBAM: Gsiambitained flomyBavbemting. Fehieda 52
of SEQID NO 10 (SEQ ID NO 110); vi) an al ani ne at

Laboreterfieb, efc.) Aficluding eliiawimethylpblystyrene, hydroxymethylpolystyrene and

aminomethylpolystyrene, poly (dimethylacrylamide)-grafted styrene co-divinyl-benzene

(e.g., POLYHIPE resin, obtained from Aminotech, Canada), polyamide resin (obtained

-from Peninsula Laboratories), polystyrene resin grafted with polyethylene glycol (e.g.,
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residue 52, an alanine at residue 45 of SEQ ID NO 10
(SEQ ID NO 111); vii) an alanine at residue 97, and
an al anine at residue 152 of SEQ ID NO 10 (SEQ I D NG
w0%eddrissiski i) an al anine at residue 97, an 4%13
resi due 152, an al anine at residue 45 of 10 QI I\%
10 (SEQ ID NO 113); ix) an alanine at resi due 97 an

1 Ianl e and
TER AL %&@F@éﬁ%ﬁﬁ@n %ﬂ@m%ﬁ sitie R
14 ni ne reSJdue 9 Ianlne at
(bt ot N B i ol riRiaf GE SearoRe Ehigimo; SR at
resi due_52, and an al anine at residue 140 of SEQ ID
I\IO 10 (ke gnbodimentsofyhe prespnidnveatiom corapeunds easibey e
an al anine at residue 152, an al ani ne at residue
aﬂa&lﬁd ey polidrsupgaats ivisdinkersy binkers earsi intgarahandiriartof e splidi due
140, an alanine at residue 154, a lysine at 90 WO
suppGQ 4t 088 It bPETiISRODHAIATSEHHEr synéséizbdemlkﬂa sodid kypporier at
residue 38, a lysine at residue 83, a |lysine at
attatleedlitibueto aflerapathess. IHIRR Meusiul beintiuRr fovidingPoitd 42 NO
10 (SEQ ID NO 116); xii) a lysine at residue 24, a

compbShd\Rtadlimérne & €6 SoldGupd b@ als}d ForifloRing BPrEH rRgs EQ

I'D NG 10 (SEQ I D NGO '117); Xill) a |lysine at
Ig I 42
mof(e@tﬁéSQH Be aégv%a @mg:{g,@&%;gc o #aagro%ﬂg%g%t@&gg&e h f)&ﬁ%nggo%

the hﬁ&%%ﬂh%lnilméégﬂ o}l 'l-g{%%% ﬁlg{%%sec?b)g &;‘?Fp iltag?l ne lﬁlﬁf@ﬁgﬁ a‘é eﬁ]e
nuc%g%‘eﬂcagx 3]%6‘@38 g"&?iﬂ& gfi’am {ie e su ?%‘flg Etl on

been aSS|gned a separate sequence |dent|f|cat|on
cleanehden reduptive gandiisma pr deavadundesexidntive sondiffonsiE 4 mefkiced
10 (SEQ I D NO. 98); an alanine at residue 14 and an
embegigianh ghe camppunss direlepgedoffors o spibl support priersEigh irghput
119); an alanine at residue 6 of SEQID NGO 10 (SEQ
screbmngNGE thd &dmpoandsal ani ne at residue 7 of SEQ ID NO 10
(SEQ ID NO 16); an alanine at residue 43 of SEQ ID

NO 10 InFefiihBridelindal, thedbniodnd sRthéinveRinddecylakind
SEQID NO 10 (SEQ ID NO 41); an al anine at residue

. ExaflBle@bf fRideP b anle u@eﬂﬁgtﬂe[gcﬂ‘:émyneﬁ%as m@'%re%&ﬂt&e at

residue 49 of SEQID NGO 10 (SEQID NG
e o ey T el .U
RN R R g S i S L Sy

15805 PR Bl K b

150 of SEQ ID NO 10 20 (SEQ ID NO 94); an al ani ne at

 betar resyeprewthdacter cilig nemonaphia BipSERdrmIAkg0vdls fcton fibroblast

al anine at residue 158 of SEQ ID NO 10 (SEQ ID NO

- grovith Zictor-acidiz] Amoblastarowth ficthudad§ kranulocyte-colony stimulating

factor, granulocyte-colony stimulating factor, human growth hormone, granulocyte
macrophage-colony stimulating factor, hepatocyte growth factor, interferon-alpha 2a,

interferon-alpha 2b, interferon-alpha 1b, interferon-beta 1a, interferon-beta 1b,

interferon-gamma, insulin like growth factor-i, insulin like growth factor-I1, keratinocye

growth factor, neurotrophin-3, platelet derived growth factor-bb, stem cell factor,
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of SEQID NO 10 (SEQ ID NO 104); or an alanine at
resi due 162 of SEQID NGO 10 (SEQ ID NO 105).
5.4.1.2 Antibodies 91 WD 2004/ 096148 -

wd¥edd4d9ori904/ 013099 I n certain enmbodi nent s gdrddRe013009
i nvention the conpound tested in the screeni ng assays
above is an anti body. The ligand may al so be an

nechddls 24 fE eﬁlh‘fOi‘ freckdds t?etmlﬂe?ag YcREPLRGMLYES g{/ ORRIEBLRE,

cyto I ne ce tor co ex 1n screenlng ass s desi gned

IGP{L[? % P nag E[V\/I}'lff %a:?{g gmg?ﬁﬂl%lﬁ% thleg Su e p ro les g' t &E)Eﬁ%tthg "
MEEC TR S RUEEN. Sl TR

The anti bodi es |dent|f|ed may al so be useful for
ac}f*?’%%%g‘ © GOPPPWKiF BT he ant i bodi es identified may al so
be useful for as conpounds in the nethods for
treat mede e@boq@nwmnﬁme@ﬁd@fm@ew@w whee th¢epmpeind is a
condition. Such antibodi es may include, but are not
smdll mbleade, the, snppl imaldcoleahn bagpetidid itea, EPQfJacqmm gicb asithose
anti bodi es (nlAbs), humani zed or chineric anti bodi es,
avaflabl@frem ®ratpiron @dcefiagl ke, Mbabaih VAGWEIA)S Otliedr @kdmiples of
fragnents, fragnents produced by a Fab expression
smdll Hé18¢es ifdhidethodt BMBied it BB1dberk 4 2132000 PdAB8 CREHA. Soc.

epi t ope- bi ndi ng fragnments of any of the above. Such
124691?4@3?%@ Yanl 366, Bibof Ihd B CRE VY. 5575429
exanple d.%g'oaﬁln?ﬁbhl eeﬁlﬁng s?c%erresfé &gescrlsb 2[
above for the evaluation of the effect of test
onpounds 15 on activity of a tissue protective

541éc¥%ﬂd&d&9ﬂbkﬁmEPOdﬂeﬁm@W conpl ex or a tissue
protective activity. For the production of antibodies
speci f i & eegtain epibodignenisobtheduvendon; thedest ermpayyd vsediethe
receptor conplex, various host aninmls may be

assayrantvor the disdmy prodjetive ¢yboking redepiom cotiplss Ligand neddan tassas for
receptor cytokine receptor conplex, or a portion

ideritifiging edmpobdshdt ngdaiat tROinpedctibe bf Dfisshd mo1ectiRIcotokIkl Ve
receptor cytokine receptor conplex can be readily

receplto® Gbrﬁbl%ﬁ' and%g‘ah& DetcbPRB KOROAL RodiR&l BB®, a HilR&kt EPO, or 2
animals may include, but are not limted to rabbits,

conflffon #f cPexdhble, PR AR AN NEH DS o@iyANt S

used to I ncreéase 't no ogl cal r'esponse,

RGBT i@&iﬁ?ﬁ?@?% s L
o THRFS B 40D R SR

. PCT/ US2004/ 013099 S . .
incorporated by reference herein in their entirety. Such chemically modified and/or

mutant molecules may be used in the screening assays of the invention described herein.

(Also see PCT Application No. PCT/US01/49479, U.S. Patent Application Nos.

10/188,905, and 10/185,841, which are incorporated herein by reference herein in their

entirety). These tissue protective cytokines protect, maintain, enhance and/or restore the

function and/or viability of erythropoietin-responsive mammalian cells, tissues and

| organs, which include, but are not limited to, neuronal, retinal, muscle, heart, kidney

cells or tissues.
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| ysol ecithin, pluronic polyols, polyanions, peptides,

oi | enul sions, keyhole |inpet henocyanin,

di ni trophenol, and potentially useful human adjuvants
woaf09efs BCG (baci | e  Cal mette- Guerin) , antecr/us2004/013099

Cor ynebact eri um parvum Pol ycl onal anti bodi es are

het er ogeneous popul ations of antibody 5 nol ecul es

der ved chEam\oBREARS pANIRY Bal A BECnihd Rl of

ant i gen I Ssue protec ecepto

i ne.rec tor n,antigen n
the b e B gl SptrorioiSin PRAY: ER ak?f%ﬁ!{ %&?asﬂ%ﬁe
tibodies, st anjimal s sucgh, as t hose describe
mﬁﬁ%@na Pa@% PATHIvE S IB Gt RSHEPDS £0RE
protective receptor cytokine _receptor conplex,
natigghionas prytyepaighn. 'Bfl?ﬁb casione wadifipation a4y g am@lﬁﬁﬂ% of et
descri bed 10 above.” Monocl onal antibodies, which are
leashenrecaneaidofshpenytirdpoistin aolegnle; dyadnaskfication of abkeastionell ar
antigen, may be obtained by any techni que that
carbphydratd eStht erythrbmictinmodentd, @7 cofirsg rhénnodly mudidei FRG by
continuous cell lines in culture. These include, but

usef@! fr e puipobdsthefin ifay Hahe a PhbilitplefRodi BcakibhsBatpared todhAive
and MIstein, (1975, Nature 256, 15 495-497; and U. S

mol &Rt Biich M@muﬂl HodtAlhtiond dTehd UiRS adld p&itibn HRE inGI?:Bﬁe

t echni que osbor at at, 1983, |munol ogy Today 4:
oS R 6B e
modicgfiorips 8 if Piign OFy H@Sscglse@ﬁ\@%laaﬁ? L
the g DA o Seacnes oS ehereal oo Lo B

producing the mAb of this inventi on rmy be cultivated
retaipgity ahiliy of piotachng, mpiptaippg sobkancing opresterign theifmstion orf
mMAbs in vivo makes this the presently preferred
viability bigspohsips wmanoeliarcelld, yetaodiot inore, propectngiofthe srythropoietin
devel oped for the production of "chineric antibodies"
moldchvieruntetaieicto tiad aforéM8dtiontt, desirablatftaturd@mag be Sedent, as 8dmpared
6851- 6855; Neuberger at 25 al., 1984, Nature 312:

to the Q4iveQioieclitk 96 @ pRferrtll embOdimentNae ¢ h@uicaAhAnodtBelt B lacky
splicing 93 WD 5004/096148 RCTI US2004/ 013099 't he

Efictintd AR o n@i%.ﬁ@\?dt}’e 'Tﬁ’éréaa%ﬁi &@Eocﬁg%%ﬁﬂss@n

ant1gen specificity together genes
vasoBAHR AN oL A6 p%%sgﬁr{gg RRAQRI 58 Rl g B fflindt
pelfy Gl e B B8 S8 o SRl B Bl 09051 o1
deri ved fron1a murine 5 mAb and a human i munogl obul i n

prefesghiy g ghemicgily modidied EPQ lapk erythugpeipss; srostpreiergbly that ent
chemically modified EPO are devoid of all of erythropoietin’s effects on the bone

marrow.
By way of example, the chemically modified EPO of the invention may

be asialoerythropoietin. In another example, the chemically modified EPO of the

invention may be erythropoietin or asialoerythropoietin that has been reacted with one or

more reagents that modify one or more amino groups of amino acid residues of native
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No. 4,816,567; and Boss et at, U S. Patent No.
4,816397, which are incorporated herein by reference
in their entirety). In an additional enbodi ment of the

wo W¥pekien, nonocl onal antibodies can be ps@EGERAHI309
germfree animals (see PCT International Publication
No. WO 89/12690, 10 published Decenber 12, 1989).

ghi i ek T R S

et al 983,..Proc. Natl. Acad. Sci. U S A
mod%%%?ggg%&tﬁl%pmg&pt ransform ng human B cells with
EBV virus in  vjtro (Cole_ et al,. .in Monocl onal
Ant i bodP&8e gRbpdisasntdhe shemically ,mO,@aﬁéa%%Q 1f R Erythgppoletin
77-96) . Techni ques devel oped for the production_ of
that haspiogtadic acidmoisbeti la & prefovmdrembediment, s chemicalggmodifedc .
Natl. Acad. Sci. U S. A 81:6851-6855; Neuberger et at,
EPOt9gsialogspihiopeictig #2d 0%t pd@ bl diveawa asitloerythrap@BSn. Mat ur e
314: 452-454) by splicing the genes froma nouse
anotleen einbaxdiperipthe chirdcallyesddified BPar haa 1t 2,35 465, oy Dt8eg,tlioyHl, 12,
receptor cytokine receptor conplex together with

or 13084 Scild miidties NSIBADaaiAlY bashtyled astkeoiindRp FéRtdiabe
bi ol ogical activity can also be used; such antibodies

hereitah 'ofsiaioelynﬂspo@&faaeg%g \;1?43’;’3 %@é@ﬁ@é@gﬁ%ﬁ%ﬁ@d

ant i bodi es"are _al SO ¢ I _ _
oo eV 8 o O ERBAEN My B s
which S Doy T E il Rlede BV etslk S5 Y B sk ly NG L8 ons
e IR R T g o

Protei ns of | mmunol ogi cal 25 Interest”, Kabat, E. et
embrgged regagllespeptie means byorhickethe melogwles 3 preRasér vi ces

(1983)). 94 WO 2004/096148 PCT/ US2004/ 013099

Bri ef | yu atothenpicfeacd embodimgitpthe shemieailyithatiffedBR@cul es

from non- hunman speci es having one or nore CDRs from
comprises an teastueanmseetidieddiheaedidirserombdifiegionnf fifedn a

human i mmunogl obul i n nol ecul e. Such CDRS-grafted

termiBdllahBROE6S STANCerP@RPoRtE BRERENM] duvh mo@MEAtoNS heloyai NSt
various antigens, for exanple, antibodies against |L-2

resu R oot QLRI G BERor BB Bl i ol amaid 6y,

. Acad. . :
R e e s T

. i-nst .hepatitis in Co et al, 1991 Prac. Natl.
modi REEN gt Bhan e s iy ° el tpard, OF oot pigfered

antigens of the respiratory syncytial virus in Tenpest
embogyment, an erythgeppietin;ipbivtirgied. 6ghamylpied susqimpaied ardcetylated

anti bodi es are nost preferred for 10 therapeutic use
at ong or vhareripisiic groups or af the N-terminus. In another preferred embodiment, the

lysine is reacted with an aldehyde or reducing sugar to form an imine, which optionally

is then stabilized by chemical reduction such as by using sodium cyanoborohydride to

form an N-alkylated lysine residue such as glucitolyl lysine, or which in the case of

. reducing sugars may be stabilized by Amadori or Heyns rearrangement to form an alpha-

deoxy alpha-amino sugar such as alpha-deoxy-alpha-fructosyllysine. In another preferred
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Al ternatively, techniques described for the production
of single chain antibodies (U S. Patent 4,946, 778;
Bird, 1988, Science 242: 423-426; Huston et al.,

wolRBesFg oC. . Nat| . Acad. Sci. USA 85: 5879-5§&Rn00205h099
Ward et al, 1989, Nature 334: 544-546) can be adapted
to produce single chain antibodies specific for a

con RIS BSOS FEBTLTD AR oM
f. by |1 nki h d, Li,gh '

e B AT o e e

oo 2B R BB S P 0 A0

generated b known technj ques. For _exanple, such .

respepliveerit ey Re peydiedduta tepciive alikylcathexydig of gylcpiyexyliy acid
~F(ab')2 fragnments, which can be produced by pepsin

derivativgesiich aybyoradtine with apdiisdnhydpide sutcinic aphigddreor phhalic

fragnents, which can be generated by reducing the
anhydlideu IAft ledset ohe lyslipe groop of the N-fefrainhl)athifia grgwpembp also be

Al ternatively, Fab expression |ibraries may be
trinit@piakY tediBel HyHustioR ithaltrinitrd 28 2enestiofio @6id, @d4fsferably

1275-1281) to allow rapid and easy identification of

with GBS 413! In dnethef SRHIBALLS, IWiddledidiRs Qﬁg bé &fddified b
specificity. 95 WO 2004/ 096148 PCT/ US 004/013095

ANtk ' t ' [ cyt oki ne
react AQABTe, Moo oAU IR HERPBOBRURE STV 0 or at e
anti-idio antibodi.es that "mmg", the tissue
deonfilsbiont ok et BPAGE PR v BlP g . usi ng
techni gues wel | kpown to those skl in the ar
(see, .@Pﬁhe@%@h%%‘ﬁ 3 ?IEBW%I,TYIE ?‘{ &%E@‘?ﬁ genefatc& by
.7(5):437-444; and N ssinoff, 1991, J. 5 Imunol.
modifyirgagicas apotyposing yesidng of esyHvignoistiahy nybe peeledtrapbiticbi nd
to the tissue protective receptor cytokine receptor
reagentosneh exbu mot lingitedde imodifishtjon hytriitbition ohisdiviatiati, bymodify PO
or other known ligands to the tissue protective

- aromdtiecpipositimyt oki ne receptor conplex can be used to

generate anti-idiotypes that "m m c" the binding

domai nA@hotédhoté, aHetue pR6IEIHRS hishCudeht GRtRY dplﬁ“b’ds%di‘ﬁn

receptor conplex and, therefore, bind and neutralize

may Hal S5 4&stlfe BF QL %ﬁ)&éﬁ!&lﬁiﬁﬁ&ﬁﬁ&gﬁaﬁ}ﬁﬁﬁﬁtrﬂﬁf Ha¢ERbRY than one

conpl ex ligands. Such neutralizing anti’-idiotypes or
Fab f i . i
of the 2B AIUARLS, By BT eBlgte bAUBIAET pidR eI BPOTSinblle
.whi.ch can be foll oped admi ni stration of.. 0 nd
moditf{Rif o Aty ocid PR e el e il B i Refig b6
provi des tissue prqtection, which may be superior in
carbolygrgbepqrienfihe melecyle, grcapmically w@ﬁ%@%ow a native
ligand. Alternatively, antibodies to the 15 tissue
carbarpylerythenioledins eadhaptytasialopridiniopricting carpanaylhyposiploery threppietinan
act as agonists of the tissue protective receptor
acetyleythodpoietin, seetglatiaioegtingpoietinametylliybyasiatoeritierope cidir, at ed.

Such anti bodi es

~ succinylerythropoietin, succinylasialoerythropoietin, succinylhyposialoerythropoietin,

biotinylerythropoietin, biotinylasialoerythropoietin, biotinylhypsialoerythropoietin,
iodoerythropoietin, iodoasialoerythropoietin, iodohyposialoerythropoietin, N-epsilon-

catboxymethylerythropoietin, N-epsilon-carboxymethylerythropoietin, N-epsilon-

80



10

15

20

: Am
anotheg pprticularaspect,fha ¢edls,itissuesprgana pr gtherda

will bind to the tissue protective receptor cytokine
receptor conplex and activate the signal transducing
activity of the receptor conplex. In addition,
woibddagdi es that act as antagoni st of the gdssd&/013099
protective receptor cytokine receptor conplex
activity, i.e. 20 inhibit the activation of the tissue

cafb‘%@%tﬁ@%%ﬁfc’%%%eé°é%%l%k' A esRkGoiEaP; ox vou! ¢
du i Vi
A T T R

Met hods for assayi ng for such agoni sts an(%
merely GxefaRIAY O hegnodi Tuigmejeting of iednyeniiop. (e %‘E&‘tﬁ’%ﬁ‘?&ﬂ
above. 96 WO 2004/096148 PCTI US2004/013099 5.4.2
nameeHE R Fippesentaiv e of therodiications of e opticaybivneistiThe
structure of a test conpound identified by the
molegde, eahisigrembefireldesafbeds the modifieationof theamityegrden maybewd
vari ous nethods by known to those of skill in the art.
one of-mibreaspsilqyl aminolgroayys of Iytiicaddidngs, apihy Nowrmingl ansiasgroop, or,
el ucidate the structure of a 5 conmpound. For a review

in theGhstatrcé 8FnifbYsitiedoAeTiAR vt ﬁﬁ)?oleﬁnsg of orBlo Hded tyrogine at .
2002, Nat Rev. Drug Discov 1(1):45-54. In certain

res1d1%gbﬂﬂj! E0i¥iRatioh 'onh@tfé oéb?ﬁ%g BEGLLQSEARY. TiR ggesenltﬂﬁenﬂ&l

[Tmted to, 1nfrare spect roscopy
also eﬁ{ﬂﬁ%{ A1 o?i} ga%@%ie@ %Pésgo%%lﬁ%%%&erg&t&a ?rglﬁtafb?emennoned

chemaRE ect ter IS descrl bed in US Patent 10 No.
g ?’%%{‘ Yo Fink et al., whi ch is hereby incorporated

by refere . Vibr |pnal r n be neasured
in a s%‘aﬁ“P Hﬁp?ﬂég & BYyention @ﬁtg?‘glsé’&?ﬂ‘gggb%th%%‘lo@"tm&
beads by _integration of a visible nmcroscope and
maintaiping; g aRSing or regioring thefbagiios of vipbilibyed resppnstvemearendian s
described in U S. Patent No. 5,581,085 to Refiner et
cells amll theinvdssoctatddselie tisdoys andocgang dnyaﬂmﬂﬁdbgrinlgaﬁ effestive amnuitt s
entirety. An instrunent that sinultaneously perforns a
of anyldnek sioessfals dfotenffifhed cieptcalily erodifed BPOs Ba Aesmpaial yigk s
on a sanple is described in U S. Patent No. 5,841, 139

modufafes FRBeBtyRI adlssue préteciRe LiioliRE RBptdrt6RPRR sadhe ke

reference’in its entlrety I n one enbodi nent of the

comp B} @%‘ope??%f{ﬁ‘% S F‘{}ﬁﬁho Perd E’ﬁ*ﬂ‘%&’mﬁn@ﬁ%ms
espeot O%g%‘%ﬁ‘%dr SR RaP R s R T SRR Pl

trum rreth ds in d not
or orghrs g hengsetide BY e Oy St patieatoel benog.
Chem Soc. 123; 8151-8152. Usi ng_net hods of
%lmartsgm ipqlatphirpme
art, the library of conmpounds is prepared so that the
a mamoyabisy bodye sphes et gtendaffor trdneplans ad raattenhien. By wayeofof
t he conponents of the conpound on the bead. Beads that
non-lilndting examples, the responsive cell or tissue may be neuronal, retinal, muscle,

heart, lung, liver, kidney, smail intestine, adrenal cortex, adrenal medulla, capillary
endothelial, testes, ovary, pancreas, skin, bones, or endomeirial cells or tissue. These

examples of responsive cells are merely illusirative. In a particular embodiment, the

responsive cell or its associated cells, tissues, or organs are not excitable cells, tissues, or
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been separated according to their ability to bind a

ti ssue protective cytokine receptor 25 conplex can be

identified by their vibrational spectrum 97 WO
wfdodRAe 148 PCT/ US2004/ 013099 Mass spectr §2y04,013099

(e.g., electrospray ionization ("ESP') an rrat

assi sted | aser desorption-ionizati on (" MALDI "

org%ng,gorrlgg 510%%3 st.or 'Sgnr:}w% I‘T‘X?{?’F% ﬁa]ﬁs Od $0Q 3211%? c@ ﬁ’;l?] tﬁgr gfl%q )
entpeiieh Jee a@%%%lﬁgﬁ%ﬂ%@?f’%&g Rgrihang e 2

e Co ound MALDI uses a pul sed | aser for desorptl on

chel@walﬂmgg ifipds ERQ cora compeungsthat mogplates tsgrivitiof ais®ehas
been used for the detection of noncoval ent

protegiivacrnkine reseyor coriliex sughres esasenposngs idsuiified by the
(Guic-Sovulj et at, 1997, J. Biol. Chem

scre@nifg B2M6ds F2tihyentiobjonmnbe mdministabdent tiosothst Havekipegded or
between the target nucleic acid and the conpound is 10

willegpeall b peti@Dof tnfoudder at thakteat taiditioniate@sedo B iMitabemE | Y
bound conpl ex may di ssociate during the MALDI

cel RIsQR %P Srpaf SbudFBD RIS RGBT dedrabmBR) 1M hypiss Lestabafic
great er- ut| ity for studying non-coval ent” nol ecul ar

R S
cwefBEERRE hiler Rl O Pl B e o

he co | exes forne lat p j de and

enoBiied Fio RGO PAR SRR Deaiioete Py Tetiigs Tomgato-

Anal . Chem 69:5130-5135). Fourier-transformion
P‘lh'@;?éll}’&tYP@ﬁ- resonance ("FT-1CR') mass spectrometry

provi des hi gh-resol ution spectra, isotope-resolved

pr ecur sBre ihmtige hleeprovides fanascaesoingaathodAbatees s chemically

assignnments (Xavier et al., 2000, Trends Biotechnol.
modiff FPOAU&-1SH Gh eryiifogoicinhize ldokesalitsed hmdetdsidyant he

i nteraction of am nogl ycosi de antibiotics with cognate

e idiRthat (RGO TN KENAS adkI0)- Brtlad b abolBidradds; iii} 99 Srythfiletin
m%ggm 71: 3436-3440: Griffey et at %99’ l;Prgfc}:rt Nat | .

havifE#Rducel lcarbbiBRAIr 26 « Jriteh 2By +OARk of Ativk eHBhrb et v.httpatt 1datke

nass spectromstry nmet hods di scussed herein, FT-I

one @3‘?’%}[‘3 e ! e o?ﬂogegﬁﬁlh%ﬂ vitlg %ﬁleefsp&le or ﬁﬁ)ygoﬁ&g%ie ctive 2 5

/09 148 / US2004/ 01309
carb Gt 0 26 Sy p T f@mpyswﬁa%sﬁaeﬁeﬁﬁ%ﬁgﬁﬁm?%

carbohydrates which is chemically reduced; vi) an erythropoietin comprising at least one

or more modified arginine residues; vii) an erythropoietin comprising at least one or
more modified lysine residues or a modification of the N-termina} amino group of the
erythropoietin molecule; viii) an erythropoietin comprising at least a modified tyrosine
residue; ix) an erythropoietin comprising at least a modified aspartic acid or a glutamic

acid residue; x) an erythropoietin comprising at least a modified {ryptophan residue; xi)

an erythropoietin having at least one amino group removed; xii) an erythropoietin
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structure of a conmpound, but also the determ nation of
the structure of the conpound bound to a tissue
protective cytokine receptor conplex. Such information

woERM®BERP! € the discovery of a consensus Sfdbirbii/Bisedo
5

a conmpound that specifically binds to a tissue
protective cytokine receptor conplex. NVR spectroscopy

. I to.cha ' o a
conf e S1RE Gy B 36k 8 R 0K Bk S, PSR Roctn
receptor. ¢ |l ex. Eor exanple, conplexed nolecul es
md‘é%'ﬁe’g 1 %%%gt&éﬁvﬁﬁ‘ﬁm%‘?at i vel y determ ni ng changes
in chenj cal hift, specifically_,fr di.st ances
neasur e %ieﬁg‘”i‘%‘le%txé‘ﬁ Pwlkyé%qdé‘@e & Fpssa degnetpds
approaches have been used in the identification of
of therpyentiofpis aslelperyihrapaists opphepylgtvex#l-caligpoietin: Jaerother
(Xavi er et at, 2000, Trends Bi otechnol.
embo&ipent, 8shasieylly ModifiefcERO isicapebiconf tafersing an endothelial cell
structure-activity relationships ("SAR') by NVR is the
barrdet.r ‘Blie amddthelth] tadlbattidrcalelscse]ebied fromthevbioaesisiglig of blood-
nol ecul es that bind adjacent subsites are identified
braid Harfi#O bldbdreytstiabita) blockHesta Nagief Gldod-o9hrytbBRiet, dh@Blood-
protein (Shuker et at, 1996, Science 274:1531-1534).

uterddBrrier. Si gnal from the bound nolecule is nonitored by
enpl oying |ine broadening, transferred NOEs and

pul sed i , ' qi f ' . r ore,
To0o, - (eihvtaibRdlhdigbutlhs b ElRR SRR SIBIRERD T Loy
for .lead neratiaon.by NVR using.a |lihrary of snall
compling (i BotREY B adbebentry® hioldiTe ipkimatoplos Fomplon
1999, Chem Bigl.. . 6;755-769). Oher exanpl es of NVR,
such 38 A TR SR X B SHBRnETEI Al ot thegR o2 on REpssde,
but are not limted to, one-dinensional,
the maethndg ofanention hat istancodbrapaietine ilp prefarted embedimenisi thaval
NMR net hods as well as correlation spectroscopy
compougdB\asiajoerytitopnictine dn pre@red kmbsdiment,fthe confpotiiHSs human
spectroscopy. Such nethods of structure determ nation
asialoérythespoietininTiss chemicatty mollifiedEPOds praferadly @kdrithropbietif®ith
art. 99 WD 2004/096148 PCTI US2004/013099 Simlar to

no NORSd 84BsHylRES OPNe clﬁﬁﬁ@ﬁ¥ aolee BP0 idBrdribiy e not only
the elucidation of the structure of a conpound, but

erytt@%;ﬁ%ghl%thgﬁt@gmﬁ%ﬁfbgﬂyﬁteé R ofid EdtiSdaithén qg?(?ﬁﬁgﬁca]ly

ound to a tissue protective cyt f
. 0. D T PEUT] C USE 5.(n
modfEG BRE3] (i RroRbicd oo PRI discigapey iRpmotter
o RGeSt B s B  a A

. various diseases, disorders, and conditions. One
periodgipoxigized pryiimepoigtin iswrafesrbly chemicalptrinead withwediuguch
conmpounds can be used to achi eve nodul ati on of a
cyanetiozahydrige. dh ene émbodimentthmehemically modified EPO is an

erythropoietin comprising a R-glyoxal moiety on the one or more arginine residues,

wherein R is aryl or alkyl moiety. The erythropoietin is preferably phenylglyoxal-

erythropoietin. In another embodiment, the chemically modified EPO is an

erythropoietin in which at least one arginine residue is modified by reaction with a

vicinal diketone selected from the group consisting of 2,3-butanedione and
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receptor conplex. In certain enbodi nents of the

i nvention, nodulating the activity of a 10 tissue

protective cytokine receptor conplex can be achi eved
wdoegose@agpound that enhances or inhibits ty8yus2o04/013090

interaction of the conplex wth a ligand of the

conplex. Both in vitro and in vivo techniques that

cycIGReRiodE oM JePinoARP BN e LRAIARE Hiliffich OGRS
di d ab d

m"ﬂhgé’lelgca%f?f“‘? SRR jspoydt %éﬁ‘?%aib%?%}/g‘eﬁir%%s‘f %%ﬁ%a%‘%ﬁq“*h%
15 188, 905 10 .

Qoo RS LGHL Aot A BOHipes s RS o Ll B

conmpounds identified hy the nmethods of the. invention
erythygRoIgin ra%l@ff"&cog@ﬁém&ﬁq Igast ene tugfeylsie\issiftg Qs A-tenminal amino
therapeutic treatnent, or prophylactic treatnent of
groupy Fhperyihaansistis mofeculi san biea biowylatererytbropeigin.ner vous
system or peripheral nervous system which have
pri mar i The imential ag matidarfopsghemicatly noddgdBPOrfbat 120
opht hal m ¢ di seases, cardi ovascul ar di seases,

giucﬁfﬂvldymrmm@biymdoﬁee@mm Iysiapéryiabieindi seases,
ki dney, urinary and reproductive di seases, bone

di seasqg onS&hbbdih&LIBEchemi@BS hoRifell 8PD d’fﬂ:le BB DES
and endocrine and metabolic abnormalities. Exanples of

inveltivh is ét%}gt'ﬂg)‘fme@ﬁ'fna + Pkt ok %Bﬁ‘garl t8d 1 J@]?lg {"L%fﬁ% Oﬂl another

agal nst repair | nj ur rom
o AL ST b W

nal i sche unt for trau pher al
e L S A A M P v
(sciatic, nerve injur di abeti c _neuropat hy, carpal,
Garbamm’héi eRSARFREYOY. oaaqetve rfeRhatNrparbawnyiasialoeilroprigting
(myocardial infarct, chronic heart failure). In
N-epgilont daghameplasiglootthtipotstindpha- NicabadeylsN-epsibne ondi t i ons
i ncl ude hypoxic conditions, which adversely affect
carbamoquds'm]:degrthrb}ioéatheaiphasN@hrbamoﬁhyﬁds'ahieqtﬁrbﬁﬁem@Nl-epsildtﬁ
central nervous systemtissue, peripheral nervous 5

carbafo e PodidlsseyviBropsikting ahdlalgRa-Nicatdgiofl NLdkilgral tissue

such as, for exanple, brain, heart, or retinaleye.

cmbaﬁﬁ@nﬁﬁéﬁﬁoerﬁﬁ% Siggpounds i denti fied by the nethods of
thé i'nventi‘on can be used to treat or prevent danmage

{0 Xl B bl e LB A AR DIORFUR AR L 0"

|n a Vvarile Cl I‘CUYTB ances

. uch, condi t ons
mven@w Vi oSty ”%e%m? A LT
In the exanple of the protection of neuronal tissue

embog %ad@ﬁl@srw#@af s erythsepeigiings eshviatede Ingetigolepounds
identified by the nethods of the invention, such

embogizaanb tepicelylafed erytiepaistinsis selriteshirore thel grovpreonsistind o e
oxygenation of neuronal tissues. Any condition which

alphafhedertderythhepompiiaj N-absilontagetplerythepgréeting alpheNraoeiz], N-épsiome,
resulting in

acetylerythropo- ietin; alpha-N-acetylasialoerythropoietin; N-epsilon-

acetylasialoerythropoietin; ali:ha-N-acetyl, N-epsilon-acetylasialoerythropoietin; alpha-
N-acetylhyposialoerythropoietin; N-epsilon-acetylhyposialoerythropoietin; and alpha-N-

acetyl, N-epsilon-acetylhyposialoerythropoietin.
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stress, damage, and finally, neuronal cell death, can

be treated using conpounds 15 identified by the

nmet hods of the present invention. Cenerally referred
w0 Rod@siypoxi a and/or ischem a, these condidi RssRiose

fromor include, but are not limted to, stroke,

vascul ar occl usion, prenatal or postnatal oxygen

depri vgti facat i : ' i

Al dr en%bgag&go BB Ul died HRASE naOfHoR an

car bon nonox soni ng, e 1 nhal at1on,

i ncl udi S, . di ot. '
cons B ISta Bl VR S0 Bt SRR o
et RS B Aok bR oS Rham,

anaphyl acti c shock, insulin shock, sickle cell crisis,
N-epsilgp-ghicgimylepiaapoictyy alpha NrnsauyL-epsigasuccinytesihiogoictify d
neurol ogi cal deficits caused by heart-Iung bypass
alphapt-siseigyipdalocryiirapaistivbopkiloeseconylssialogeyiipbmoietmhelpba-N-
conmpounds identified by the nethods of the present
succiriyh \Neeyisilamsucdmplasifioengthropoiegng dghaidivent | ve assay coul d
be 25 adm nistered al one or as part of a comnposition

succirlythyposialesythiophiatity: NpEpsilbs-SueCingipmgRloeh@rop¥ibtin; and alpha-
2004/ 096148. PCTI US2004/ 013099 resulti ng@?rom ri sk of

N-suckif lymepﬂ[ontéuMﬁﬁﬂﬂgﬁ?ﬂépgfeﬁhp , during, or
a

subsequent to d surgic procedure or a nedi cal

proce ggroﬁe eﬁﬂ&diﬁéxﬁﬁﬂ% Shemidhi19 Wil @@@%}#ﬁ&ﬁaﬂ?&ég |fc al

i nclu tunor resection or-aneurysmrepalr, ne
. d h t her. ..and nat I
imvenfh 38 BB R B LRI BACSURR RO oI 82481 ogi s
o d .or I ti f b I 1.2, Whi
rinite g AL G 87 AL JBBLAET PLAEIERG, By S8 Inbinods  of

.. the present invention include insulin overdose, also
trinitrohepzenesutonate spdiiyt r ogeni ¢ hyperi nsul i neni a,
i nsul i noma, growt h hornone deficiency,
hy poc dn enathdriembppdichentythe ohemidalyanodifielt RO ofthe methods of.
O her pathologies resulting from excitabl e neuronal
inventiondsarecrgthropgietin ircwhickeat 146t ohe ityrogine @hides id eitGtedandbr as
epi | epsy, convul sions, or chronic seizure disorders.
iodinafeher treatable conditions and di seases include, but -
are not limted to, diseases such as stroke, nultiple

Sc1 7 8 bét an BB RENRAY, tHRHERAIRMDEREI RO 60 b Mot

di sease; Parkinson's di'sease, cere pal sy,
: : [ . I e [ - el SsS
ofinvefiof B BGBbddd BWHRe oo e o OE £idleifal B
ateral . scl erosi.s ei zure di.sorders, . al coholj 15
reasted B R Biro iR PSR EoEn Wb e FOuE AR o
. gl aucoma,, and, neuronal |oss. The specific conpounds
inventipp gherauinedd ghingmidenet hods of the present invention
may be used to treat or prevent inflammation resulting
f r om MutadFEOguelaiuids sasalsobe wsad, ifotsamplrthatissusuch as

physically or chem cally induced inflanmmtion. Such
protective cytokine receptor complex ligand may be a mutant EPO, which may be

recombinantly produced, comprising one or more altered amino acid residue between
position 11 to 15 of SEQ ID NO:10 [SEQ ID NO:1], position 44 to 51 of SEQ ID NO 10
[SEQ ID NO:2], position 100-108 of SEQ ID NO [SEQ ID NO:3], or position 146-151

of SEQ ID NO 10 [SEQ ID NO:4).
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traumas coul d include angitis, chronic bronchitis,
pancreatitis, osteonyelitis, rheumatoid 20 arthritis,
gl onerul onephritis, optic neuritis, tenpora
w@shpidiks, encephalitis, meningitis, trangveiHfooizosn
nyelitis, dermatomyositis, polyny03|t|s necroti zi ng
fascilitis, hepatitis, and necrotizing enterocolitis.

The Comoal%ﬂl@ﬁ%m&g%ee@ tﬁgﬁ{gx%épécﬁ%t ?&%e%ceéi{é} Podiifiaen!

|nvent|on maybe ent ons
] t de
tigandfya m%%nf %%93 WfpliSing o A ain 5 fgfﬁ§ﬁe  ofie P RiE gt e

nacul retinal t.ac t 10
olloyBg hadines FSBe T NP0 008 35 B 1A 60,67 oot 06a,
arteri osclerot Lc retinopathy, hypertensive
126, 142 i‘}:i"ob%ﬁ hy3: 1petSAr 18kt ery” bl ockage, retinal vein
bl ockage, hypotension, and diabetic retinopathy. In
anot hel yshinsthemembodimpg, botipoepteciiveryiokinegdcdptiort he
nmet hods of the present invention and principles of
complerdigamdie ariutant BB lcempd«al the appine veid tsequender ef SEQ I NOy10 5
resulting fromradi ati on danage to excitable tissue. A

with driglok here dithd follywial chinges st alags sdqdeitt hhd dn BysignBEa
met hods of the present invention is in the treatnent

separfté sd&ﬁéﬂc@ld&ﬁﬂxﬁbaﬁ@@hﬁ%&rﬁgn AlBEat RS HRBUIFSE 0; 10
shel’l fi sh poi soni ng, neuro athyrlsn1 and m diI sease,

R8P BB P 0 0 AN e,
st resi? Pof AR R ﬁ%tl@#%?@ﬁ? W@@n%l?gh o ”te'%'g%‘?«?l%‘igﬁﬁgﬁ@iﬂﬁg
vo: QR0 oy sl met eid Lt pPofo B3 RO 1o dafinaliof

descri hed above. Various di seases and conditions are
an alaging Alssiduet 13 of SEQ ENO: AR IDING: 20 emglaning piresidnetlBer |
this nmethod is useful for enhancing cognitive function
of SEQAD N 10488Q@ADNQT21%ran altaoind residun 14 pf SEQEAND: 10(EEQ ID
uses of the present invention are describe in 15
NO: 22)y atghetamid edid iat rekidheold @§EQ IMNOCH) (SBOICETER3); O Elutamine
| earning and training in both human and non-human

at remﬂiEHMHJffSEQIQQJNOI 1®GEEMING! 38 2808aridaR t@ldue 196f SEQ ID

prevent abl e usi ng conpounds identified by the nethods

NO: 10{Std®D N@Q?ﬁ%ph&é@%&% fé'si"dﬁgi?@fé iﬂi‘ﬁc}? %ﬁ%ol])

nervous system clude but are not |n1te

S L S R
i AR PTG R R A e e Sag

10 N0 1§ R 1 WD) 6heles aesiecd ot SEOTDRIDGH (P NO:

exanpl e, sleep apnea and travel-rel ated di sorders;

- 30)xa bfa@aﬂfd@ﬂMQd A SEQIND! HhSEQID@s3 1)hy roine Atstiesidue 29 of

SEQ ID NO: 10 (SEQ ID NO: 32); a tyrosine at residue 29 of SEQ ID NO: 10 (SEQ ID

- NO: 33); an asparagine at residue 30 of SEQ ID NO: 10 (SEQ ID NO: 34); a threonine at

residue 32 of SEQ ID NO: 10 (SEQ ID NO: 35); a serine at residue 33 of SEQ ID NO:
10 (SEQ ID NO: 36); a tyrosine at residue 33 of SEQ ID NO: 10 (SEQ ID NO: 37); a

Iysine at residue 38 of SEQ ID NO: 10 (SEQ ID NO: 38); a lysine at residue 83 of SEQ
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0

shock, concussive injury, septic shock, anaphylactic
shock, and sequel ae of various 25 encephalitides and
nmeni ngi ti des, for exanple, connective tissue
wéhgpagazr el ated 103 WO 2004/ 096148 PCT/ U DR PR
cerebritides such as |lupus. O her uses include
prevention of or protection from poisoning by

NGB o -G BRI ORGP LSRRRY,
NO: R alatBie ey fﬁ@%ﬁﬁﬁ@ﬁﬂ@z"iﬁg 90 et ai o

irradiation; sickle cell crisis; and 5 ecl a msj a._A
residue 3106 SEQIPNQ: Wr(SEQIRING YR anfsolggir at f&?ldltf-‘r"é'\ﬁé SERIDe
usi n ounds identified by the nethods of the
NO: 1;9r(§5%r113 NO\Bstana@spartivcicidons residue 45 oHTEQ 3P N 40 (¥EQ N,
of either a hereditary or acquired nature, which are
NO: 4dnencbmie abfesidua/dr ofSEQ B NOe Ll (JEQITHD: 45)j Fedme at
typified by neuronal injury and death. For exanple,
residue 6 @ SHQIDASE: (0IEQIDIND:UG); 26 alagine 21 12§l des 7ol SBEQOIENOY )
is characterized by progressive visual |oss and

10 (SEQ IR NG 2P ah IlensiH@attresidiR UR @ SEQADNO OWL(SESNTH NO: 48);
myopat hy. I n these cases, defective mtochondria

B g, Mﬁ“ﬂ%%@@zﬁd.émm. Bt
s P BP0 PR Rl 4 AP IENG) Hiseor
o S 50R éﬂl%&;%%sidiﬁéféﬁéﬁﬁﬁ&-l?i@ﬁ%ﬁﬁ‘@é@ﬂ%ﬁﬁ? &

excitabl e tissues_include are. not Ilimted
asparag@ieat Esidpes Lo REQ R NS¢ (%EQ@ Npk ﬁ@weelanmwrr%ﬂ}@ o
systemtissue, and heart tissue. In addition to the
SEQ IEoN@! 10 GEQ M@rﬂae@ agproagne at esidyo AP oiBidR TP AEHI0N(BEQ
by the nmethods of the present invention are useful in
1D NQ:158); tanlradminadt rexidue 62 af BEQ G Nini 1€ (REQ D NE:I56); aserd@rdbon
nonoxi de and snoke inhal ati on, severe asthma, adult

residué €% pf SBQ 0D W19 ($BQ $D R{0: 3y)3 dh aBRine aindsi@dtoio JTSEQTH MeAar

drowni ng. Further conditions which create hypoxic

10 (SEI?D?N"O 9B)S a hrgfineQlt R&IUEBEESSED HY NO): §8 (SA@ B RJ: 1565 4

damage i n¢l udé hypogl ycem a that may occur in
aanin B O e RLIB O nri bty w00 of
seQ BRGREIIO S SrFigels fedi Tl 0P 10
(w58 B8 e B eS0T

i nvention. Chronic disorders in which neuronal.danage
threonjng af yegidhe/ HW of $EQF 1By NO: 10 (SEQ ID NO: 64); an alanine at residue 101

of SEQ ID NO: 10 (SEQ ID NO: 65); an isoleucine at residue 101 of SEQ ID NO: 10

(SEQ ID NO: 66); an alanine at residue 102 of SEQ ID NO: 10 (SEQ ID NO: 67); an

~alanine at residue 103 of SEQ ID NO: 10 (SEQ ID NO: 68); a glutamic acid at residue

103 of SEQ ID NO: 10 (SEQ ID NO: 69); an alanine at residue 104 of SEQ ID NO: 10
(SEQ ID NO: 70}; an isoleucine at residue 104 of SEQ ID NO: 10 (SEQ ID NO: 71); an

alanine at residue 105 of SEQ ID NO: 10 (SEQ ID NO: 72); an alanine at residue 106 of
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whi ch treatnent or prevention by the present invention
is provided include disorders relating to the central
nervous system and/ or peripheral nervous system

wo sekvdi«g age- related | oss of cognitive fmglggzmm%%
senile denentla chroni c seizure disorder
Al zhei ner' s di sease, Parkl nson's di sease, denenti a,

sBQ 5 RR: Mo'@ﬁémg\fﬂé‘%@é 1%u<1,13é e‘&r&wﬁe%ﬁé 6f Eg?éﬁb (S

er osi er OSI S

0 NGFEERa iy r%@'@gﬁ@fm mRG? F@@E@@S@é@ﬁi i o
residw“@@%ﬁéﬁﬁbﬁeﬁ%nﬁ}@h&ﬁ%% Bsdtig ok ue?é&?'@?éféséﬁi%'

eidrich' s ataxia and ot her ataxias,
10 (sm IPNOGWE) & 31@11113@&’(‘6@%1%1@ @ﬁE&MO %QeGSE@rlP P&@slﬁ):oper s
. such _as epil epsy and chronic seizure disorder,
serinesat pesicne 108 af me AGSEQRINO: 70)ran alanimsatdesidunliaof
al coholism autism retinal ischema, glaucom,
SEQ HuNEn d0r{SEQ I dIC: 86); ah aainket sestdve 12661 SE@ED NEn 40 (SEQ DI
sl eep disorders, and neuropsychiatric disorders that

NO: Slbgcﬂnlmlnelwtesﬁﬁelfﬂctﬁ SEQIDIG: 10(SEQNDAINE B indlanine at
schi zoaf fecti ve disorder, attention deficit disorder,

residu@I38 BY SEQ 19N 18GKEQ MTHINGS: 895 Rh SRstinY &t ristddd 32k SE@G

mani a, obseSS|ve conpul si ve dlsorder psychoact i

NO: I%L{Pgbas un%%’l ar angg{)l%sm]lleg{%g |ve dldj<§ﬁ ;I;B?ﬁ 0: &
s AR R TR Sr SE T EA f.
dlE frapieinme e e

st current version of which in incorporated herein
NO: 1QSRQUD NG AS); adipinet reskiue T p1sSER I NOahG(SH ID NO: §9)
enbodi nent, reconbi nant chineric toxin nolecul es
an alagivapi riesiilurgl 47 rof SEQIPAN @t IOSEQADNO 1% throsing higesidueuidB c
delivery of toxins to treat or prevent a
of SEQIDING il SEQaDNG:A i en alagine bt esideaiigaf SEQIDVNOAI0 (SEQ
di sorder, such as subacute sclerosing

ID N(R3QR 2f Qb bf esiduel A5 o%@@ﬁﬁ@%@éﬂ@ﬁﬁ@@%@%/a%ﬁ@ %0

The follow ng table |ists additional exenplary,

residué 950 bt SR IO 76} e éﬁ& htﬁgﬁdlfe%@ oF5BGS

and di seases amagab eto treagmam

LA i s S
o015 SRod S ok EARING, RIGHRTH MBS h s

 residue 152 of SEQ ID NO: 10 (SEQ ID NO: 98); an alanine at residue 153 of SEQ ID

NO: 10 (SEQ ID NO: 99); an alanine at residue 154 of SEQ ID NO: 10 (SEQ ID NO:

100); an alanine at residue 155 of SEQ ID NO: 10 (SEQ ID NO: 101); an alanine at

residue 158 of SEQ ID NO: 10 (SEQ ID NO: 102); a serine at residue 160 of SEQ ID

NO: 10 (SEQ ID NO: 103); an alanine at residue 161 of SEQ ID NO: 10 (SEQ ID NO:

104); or an alanine at residue 162 of SEQ ID NO: 10 (SEQ ID NO: 105). In one

embodiment, the tissue protective cytokine receptor complex ligand is a mutant EPO that
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Myocardi al infarction Dressler's syndronme Angina
Congenital heart disease Val vular Cardionyo ath
Prinzmetal angina Cardi ac rupture Aneurysmatic Sept al
weei/oisaki on  Angi iitis Arrhythma Tachy-,  pcrusao4013009 .
bradyarrhyt hm a St abl e, unstable Supraventricul ar,
Hypersensitive carotid sinus ventricular node

comﬁﬁﬂﬂﬂssnﬁeaaﬁqg el 3% Epﬁ@e%%a;gﬁl O thort B it

ventr ul ar rdionmyo suc
. toI i.as c .f lial, infective,
acld?éé &'ltutgo%ltsg g‘é@a?@e‘ag’@w ad"gflﬁgl i enci es, connective
tlssue di.sor infiltration and ra ulorras

neur ov &S ¥ ALY Wai?aiha%e% the 535 PFHW.?H@ RTEPpET

i.di ppat hic Cor_pul nonal e Bl unt _and_ penetratin E%}
complexgligaad W@@‘H@t@é’@athﬁé‘omﬂliﬁeéme@% carenes pleYHQR AR NG
Primary, secondary Deconpression sickness
10 with b Aeerionofipaino anidgediduss 44-APelBFQ M D d6ct i ng,
ruptured, enlarging Lungs Obstructive Asthma
Chr oni tn dillomothit énshodiment, the tissue protective cytokine receptor

complex ligand is a mutant EPO that comprises the amino acid sequence of SEQ ID NO:
10 with at least one of the following changes (each altered sequence has been assigned a
separate sequence identification number): i) an aspartic acid at residue 45, and a
glutamic acid at residue 100 of SEQ ID NO: 10 (SEQ ID NO: 106); if) an asparagine at
residue 30, a threonine at residue 32 of SEQ ID NQ: 10 (SEQ ID NO: 107); iii) an
aspartic acid at residue 45, a glutamic acid at residue 150 SEQ ID NO: 10 (SEQ ID NO:
108); iv) a glutamic acid at residue 103, and a serine at residue 108 of SEQ ID NO: 10
(SEQ ID NO: 109); v) an alanine at residue 140 and an alanine at residue 52 of SEQ ID
NO: 10 (SEQ ID NO: 110); vi) an alanine at residue 140, an alanine at residue 52, an
alanine at residue 45 of SEQ ID NO: 10 (SEQ ID NO: 111}; vii) an alanine at residue 97,
and an alanine at residue 152 of SEQ ID NO: 10 (SEQ ID NO: 112); xiii) an alanine at
residue 97, an alanine at residue 152, an alanine at residue 45 of SEQ ID NO: 10 (SEQ
ID NO: 113); ix) an alanine at residue 97, an alanine at residue 152, an alanine at residue
45, and an alanine at residue 52 of SEQ ID NO: 10 (SEQ ID NO: 114); x) an alanine at
residue 97, an alanine at residue 152, an alanine at residue 45, an alanine at residue 52,
and an alanine at residue 140 of SEQ ID NO: 10 (SEQ ID NO: 115); xi) an alanine at
residue 97; an alapine at residue 152, an alanine at residue 45, an alanine at residue 52,
an alanine at residue 140, an alanine at residue 154, a lysine at residue 24, a lysine at

residue 38, a lysine at residue 83, a lysine at residue 24 and an alanine at residue 15 of -
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Enphysema and airway obstruction Ischem c |ung
di sease Pul nonary enbolism Pul nonary thronbosis,
Fat enbolism Environnmental |ung diseases |schemc

wa togosdissease Pul nonary, enbol i sm  Pul nonar ypdhiid@sis
Interstitial |ung disease |diopathic pul nonary
fibrosis Congenital Cystic fibrosis Cor pul nonal e

SEQ IH A 19460285 Ssi 4/ iile!38, and
B N L D Pl g ozt an
-pat e ' . ecti-Qus., -parasjd.i
o GEBAR S SEPTRB RS PS043, Rl
Sar coi dosi.s P, ) ' | es nellitys, type
end o gt 2GR 0 ) 0 6T S B oo™ 2B B st
.neur opathy Ot her endocrine cell , failure of the
the tissyp profegdversyinkine recepion somplex higane isegutaniiERQ at comprises
pancreatitis Bone Osteopenia Primary Hypogonadism
the amiespid apgpenennd BEQ IDND o) widgsatdessiopa ok tie follydng whiae eeid
Hyper par at hyr oi di sm
residue substitutions of SEQ ID NOs:; 106-118.

The tissue protective cytokine receptor complex ligand is a mutant EPO
and may comprise the amino acid sequence of SEQ ID NO: 10 with at least one of the
following changes, i.e. substitutions, (each change or combination of changes listed has
been assigned a separate sequence identification number); i) an aspartic acid at residue
45, and a glutamic acid at residue 100 of SEQ ID NO: 10 (SEQ ID NO: 106); ii) an
asparagine at residue 30, a threonine at residue 32 of SEQ ID NO: 10 (SEQ ID NO:

107); iii} an aspartic acid at residue 45, a glutamic acid at residue 150 SEQ ID NO: 10
(SEQ ID NO: 108); iv) a glutamic acid at residue 103, and a serine at residue 108 of SEQ
ID NO: 10 (SEQ ID NO: 109); v) an alanine at residue 140 and an alanine at residue 52
of SEQ ID NO: 10 (SEQ ID NO: 110); vi) an alanine at residue 140, an alanine at
residue 52, an alanine at residue 45 of SEQ ID NO: 10 (SEQ ID NO: 111); vii) an
alanine at residue 97, and an alanine at residue 152 of SEQ ID NO: 10 (SEQ ID NO:
112}; xiii) an alanine at residue 97, an alanine at residue 152, an alanine at residue 45 of

SEQ ID NO: 10 (SEQ ID NO: 113); ix) an alanine at residue 97, an alanine at residue

152, an alanine at residue 45, and an alanine at residue 52 of SEQ ID NO: 10 (SEQ ID

NO: 114); x) an alanine at residue 97, an alanine at residue 152, an alanine at residue 45,

an alanine at residue 52, and an alanine at residue 140 of SEQ ID NO: 10 (SEQ ID NO:
115); xi) an alanine at residue 97, an alanine at residue 152, an alanine at residue 45, an

alanine at resi(_lue 52, an alanine at residue 140, an alanine at residue 154, a lysine at
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20

Hyperthyroidism Calcium magnesium phosphorus
and/or vitamn D deficiency Osteonyelitis Avascul ar
necrosis Trauma Paget's di sease Skin Al opecia Areata

wo sodBE4s Totalis Secondary Male pattern bgl §0§/013099
Vitiligo Localized Primary “generalized secon
Di abetic ulceration Peripheral vascular di sease Bum

residé??%&biﬁ?ew TSR Fo bt b SR SreomE R AR
h | [ | it
slanify oS R BRIBNGid GRRIPNGST P Bl Yt&‘ﬁg at”é%é;e%afa
Sickle C d| sease, Retl naI det achnent

lysing pt iesiftG 38, aeq [yping atiresidve 3 SEQ INQ Kt (W@d %wr

Retinitis pignentosa,
xiii) a lysine at residue 24 and an alanine at residue 15 SEQ ID NO: 10 (SEQ ID NO:

118).

According to another aspect of the invention, the tissue protective
cytokine receptor complex ligand is a mutant EPQ comprising at least one of the
following amino acid residne substitutions: (each change or combination of changes
listed has been assigned a separate sequence identification number): a tryptophan at

residue 152 of SEQ ID NO: 10 (SEQ ID NO: 98); an alanine at residue 14 and an alanine

 at residue 15 of SEQ ID NO: 10 (SEQ ID NQ: 119); an alanine at residue 6 of SEQ ID

NO: 10 (SEQ ID NO: 15); an alanine at residue 7 of SEQ ID NO: 10 (SEQ ID NO: 16);
an alanine at residue 43 of SEQ ID NO: 10 (SEQ ID NO: 42); an alanine at residue 42 of
SEQ ID NO: 10 (SEQ ID NO: 41); an alanine at residue 48 of SEQ ID NO: 10 (SEQ ID

NO: 49); an alanine at residue 49 of SEQ ID NO: 10 (SEQ ID NO: 50); an threonine at

" residue 32 of SEQ ID NO: 10 (SEQ ID NO: 35); an alanine at residue 133 of SEQ ID

NO: 10 (SEQ ID NO: 83); an alanine at residue 134 of SEQ ID NC: 10 (SEQ ID NO:

| 84); an alanine at residue 147 of SEQ ID NO: 10 (SEQ ID NO: 90); an alanine at residue

148 of SEQ ID NO: 10 (SEQ ID NO: 92); an alanine at residue 150 of SEQ ID NO: 10

(SEQ ID NO: 94); an alanine at residue 151 of SEQ ID NO: 10 (SEQ ID NO: 96); an

alanine at residue 158 of SEQ ID NO: 10 (SEQ ID NO: 102); an alanine at residue 161
of SEQ ID NO: 10 (SEQ ID NO: 104); or an alanine at residue 162 of SEQ ID NO: 10

(SEQ ID NO: 105).

'5.4.1.2 Antibodies
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Arteriosclerotic retinopathy, Hypertensive
retinopathy, Retinal artery bl ockage, Retinal vein
bl ockage, Hypotension, D abetic retinopathy, and

wdBr M R{sedena Enbryonl c and Asphyxia fet '
schem4a 107 WD2004/ 096148 _ PCT/ US2004/ O%%lg%ﬁwégﬁo?%

t| ssue or Dysfunction or Condition or disease Type

or gan Pth [.0 Chronic fati r acut e

g chPH S et Rr S Pa st %&}%ﬁlafte@%&ﬁ%%s

AIDSDerretla r ion En hal iti s Rabi
SCregRiRgRssays RROYeA} R *}né‘g‘é{ngF&F i\gaﬂﬁéﬁ‘ﬁ’t © aﬂlﬁ‘%@@ﬂﬁ épf""%" fora

addi ctjon Drug abuse and Cocai ne, heroin, crack,
tissURIPFfRRtN ERCeRTel aYf ks acceptgontatipy in sereeynEAsERys designed to

ecstasy, opioids, sedative hypnotics, am hetam nes,
identifdosipaends Gt awdilele thedntprabtiinag adingwn Heand with the tissus

protective receptor cytokine receptor complex. Described herein are methods for the
production of such antibodies. The antibodies identified may also be useful for tissue
protection. The antibodies identified may also be useful for as compounds in the
methods for treatment or prevention of a disease, disorder, or condition.

Such antibodies may include, but are not limited to, polyclonal antibodies,
monoclonal antibodies (mAbs), humanized or chimeric antibodies, single chain
antibodies, Fab fragments, F(ab’)2 fragments, fragments produced by a Fab expression
library, anti-idiotypic (anti-Id) antibodies, and epitope-binding fragments of any of the
above. Such antibodies may be utilized in conjunction with, for example, compound
screening schemes, as described above, for the evaluation of the effect of test compounds
on activity of a tissue protective receptor cytokine receptor complex or a tissue protective
activity.

For the production of antibodies specific to a tissue protective receptor
cytokine receptor complex, various host animals may be immunized by injection with an
tissue protective receptor cytokine receptor complex, or a portion thereof. An antigenic
portion of tissue protective receptor cytokine receptor complex can be readily predicted
by algorithms known in the art.

Host animals may include, but are not limited to rabbiis, mice, and rats, to

pame but a few. Various adjuvants may be used to increase the immunological response,

depending on the host species, including but not limited to Freund’s (complete and

incomplete), mineral gels such as aluminum hydroxide, surface active substances such as
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Spi nal stenosis, Transverse nyelitis, Quillian
Barre, Trauma, Nerve root conpression, Tunoral
conpression, Heat stroke ENT Tinnitus Meuniere's
weBdoel® Hearing loss Traumatic injury, pdddfQbdidihiEs
Ki dney Renal failure Acute, chronic Vascul ar/ischem c,
interstitial disease, diabetic kidney disease,

scRERbenie KIROE oeplolt, ARD Dt emb Bl ot timct, o
hemgéy[- i é{ﬂ:{??lggb ; Cogenﬁﬁ' l!;éplﬁsﬁgih E\tgﬁ!ﬁf a&ﬁ%gnrrtlél gl%clh%s BCG (bacille
corBLRLED Ln ERLURLL5, PYoRaLl e e

injury _Rhabdom|osis Mtochondrial disease_Infection
Necr ot i Balyiomehaibpdipssare dsrgganeeuspopptions af gnéibpiher al
| npot ence secondary to dysfunction (e.g. erectile
molepypist dertvedl foin thestraelianomls iowiieed edth anlaitigen, Juelpad 4 tissee
Viral, bacterial, parasitic |schem c disease
protective receptor cytokine receptor complex, or an antigenic fimctional derivative

thereof. For the production of polyclonal antibodies, host animals such as those
described above, may be immunized by injection with tissue protective receptor cytokine
receptor complex, or portion thereof, supplemented with adjuvants as also described
above.

Monoclonal antibodies, which are homogeneous populations of antibodies
to a particular antigen, may be obtained by any technigue that provides for the
production of antibody molecules by continuous cell lines in culture. These include, but
are not limited to, the hybridoma technique of Kohler and Milstein, (1975, Nature 256,
495-497; and U.S. Patent No. 4,376,110), the human B-cell hybridoma technique
(Kosbor et al., 1983, Immunology Today 4: 72; Cole e al., 1983, Proc. Natl. Acad. Sci.
USA 80, 2026-2030), and the EBV-hybridoma technique (Cole et al., 1985, Monoclonal
Antibodies And Cancer Therapy, Alan R, Liss, Inc., pp. 77-96). Such antibodies may be
of any immunoglobulin class including IgG, IgM, IgE, IgA, IgD and any subclass
thereof. The hybridoma producing the mAb of this invention may be cultivated in vitro
or in vivo, Production of high titers of mAbs in vivo makes this the presently preferred
method of production.

In addition, techniques developed for the production of “chimeric

- antibodies” (Morrisonet al., 1984, Proc. Natl. Acad. Sci., 81: 6851-6855; Neuberger et

al., 1984, Natﬁre 312: 604-608; Takeda et al., 1985, Naiure, 314: 452-454) by splicing
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Crrhosis, fatty liver |Infiltrative/metabolic

di seases Gastrointestinal |schem c bowel disease 108

WO 2004/ 096148 BCT/ US2004/ 013099 Cell, tissue or
wdafeaki on or Condition or disease Type B CTATS2004/013099

pat hol ogy Inflammatory bowel disease Necrotizing

enterocolitis Organ Treatnent of donor and

the gAEIRR @&5@% actibogg FloRlcfillor BALAANGING Bty thider

ol mmune eri ne I'ti'es
i 0 IR B b%lﬁﬁgsea@%t 495t

dlsorde[s Qr conditjons, are r IIust of
used; Reetimerpmipodydnampieculy a%n@ffgvxt drom

|dent|f|ed by the nethods of _the resent |nvent|on
diffepeat enimpkrgrojes, eh 8s haspdiaying A V@é@b&a‘—‘rfﬁgll"’}/ derpvsd g murine
preventative, 5 therapeutic, prophyl actic treat ment
mAboind aemenisByogiobeln ehstretabgion 6&1, egr, Kabitly ot alofU.S. Faterh
di seases. Prevention or therapeutic or prophylactic
No. 4,8 B536Tenid Boss e/dil SE &S Batent Nhi. 481 6897 swizich are fibotpiomates lsfein
the CNS and/or peripheral nervous system are

by ref@8ice ipihaik eftirety?r eventi on or therapeutic or
prophyl actic treatnment for diseases, disorders or

condi t i19BS add¥ibng brildMEneit PISHG Bivaitioh GmE:RRRARREbIes can
provided. Prevention or therapeutic or 10 prophylactic

be pr%ﬁ S g?%&mb I aﬁlg{%fsatt?e%%’Clgb?egﬂaﬁS%ﬁ PQISIEGQQ&QN& I'W8%9/12690,

MTmted t 0ose hnavi ng an

pubhlsﬁeg&F nhffl')}Z Cﬁiﬁn %c%g %grlrgﬁﬂ g}ec a{e%{égxf; ﬂ%? iﬂ@vtéodles may be |
RGeS B RS S S R R PRRE

nposi t i on conprising a corrpound t hat npdul at es the
Acaca ) Ut DF20360D0) qeby ronsEumingaieige Bl witb BByt G i
vitro (C(TIE lete ;(l., 1985, in Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, pp.
77-96). Technigues developed for the production of “chimeric antibodies” (Morrison et
al., 1984, Proc. Natl. Acad. Sci, U.S.A. 81:6851-6855; Neuberger et al., 1984, Nature
312:604-608; Takeda ef al., 1985, Nature 314:452-454) by splicing the genes fiom a
mouse antibody molecule specific for a tissue protective receptor cytokine receptor
complex together with genes from a human antibody molecule of appropriate biological

activity can also be used; such antibedies are within the scope of this invention.

Humanized antibodies are also provided (see U.S. Patent No. 5,225,539

" by Winter). An immunoglobuin light or heavy chain variable region consists of a

“framework’ 4 region interrupted by three hypervariable regions, referred to as
complementarity determining regions (CDRs). The extent of the framework region and
CDRs have been precisely defined (see, “Sequences of Proteins of Immunological

Tnterest”, Kabat, E. ef al., U.S. Department of Health and Human Services (1983)).
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15 can be administered systemcally to protect or
enhance the target cells, tissue or organ. Such
adm ni strati on maybe parenterally, via inhalation, or
wd foaddepugosal |y, e.g., orally, nasally, regt@idVoanizose
i ntravagi nal ly, sublingually, subnucosally or
transdermal ly. Preferably, admnistrationis
BribH, S E1iA anfibfiies ald Aib rngo‘i&ﬁ}fé!& Em%rnoh-'HuLﬂR %Sécfegﬁﬁf'ﬁ!\go
u u mted to,

I ection, aP al'so 1'nc L|ng, I's no} j
. ’ : . : . )
one il GRRE o e bl R3PS ot BopPGh i Human

. PCT/ 004/01309 lecti of., the preferred

iy gD LIRS, o ool SR £ B SRR U PRl | y
determ nabl e by a skilled artisan hased upon

00%%‘1(5’@?19?@ ageusapigens, fenegpmaple,griibodios gepinstb-2pesRier 85
one of ordinary skill in the art. Such factors include

deserthed raQueca et @l 1983, Rrocolath ApedSep 8ISt §01 WA aptibodies against
conmpounds identified by the nethods of the present

the pelvsaunccoagepbr £AMP AEH jph dasonird i Reechoanmay alyelogs, Nasue h
as bioavailability, metabolism half-life, etc.,

332v828 cdntibbdits dpaiviet hepetitis Bh @blet 8N @49 PEdchNafl. PR all FebIUSA
devel opnent procedures typically enployed in

88: 288D 2ds R cliGhs b e Akt RBPS DKM esfifitord gﬁﬁ%mmh TeRbest et

e

[
conmpound. Further factors in considering the dose
1, 190 pglerd lod- O ihizdl 30896 r the
gt R AR R By e
ther%ééﬁﬁc%%ﬁh&%a&she patient, the route of 10
m n a ,

I str on, whether admnistration is acute or

chroni c, .concomi t. medi cajions, and opther, faciars
o | ARG D EftiaiER SesebeE g B dustionio Spep
Jpharnmaceutical agents. Thus the precise dosage should
antippdicgd Sy Eefent Mo BiPitd 194 Spigreg #hpitd 241426 fuston et al.,
ractitioner and each patient's circumstances, e.g.,
1985@@@4 diat Acagdo¥elt WA 8B58VI-0893; amtiWetder? nhnh988, Natwa B3k of
the individual patient, and according to standard
544-0K6)vian bt adaptidrio predsce siifgleheinpniiisdivs spaifierfor otissnay be
better understood by reference to the follow ng

 proteuive kdotbd dYekineasap@s contfleg br porforriabare Singfe AN ary

of the invention. The follow ng exanples are

antiBIRS R 8 8ndd by AR thehe AR dlishi hain! fAdtieh@ LEHHE 7€ regi n via

preferred enbodirments of the 1 nvention. They sﬁou

an oM SRS Bl PN oo B, P S 6. 1

EXAMPLE, 1. ETI TI EPO Bl QASSAY .Th titi
o nai ng® S Magtenls §8155Eies ABTC sIRHEY Faor gemetad by
det er mi ne whet her, car banyl at ed _EPO bi nds to, the EPO R

- knowprteshniques.cFofyeample,cyelogagmenisapgiudedub ang np ipniled to:ghe

det ermi ne whet her carbanyl ated EPO conpetitively
F(ab))R fapmenfs, which can be produced by pepsin digestion of the antibody molecule

and the Fab fragments, which can be generated by' reducing the disulfide bridges of the

F(ab’)2 fragments. Alternatively, Fab expression libraries may be constructed (Huse et

al., 1989, Science, 246: 1275-1281) to allow rapid and easy identification of monoclonal

- Fab fragments with the desired specificity.
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110 WD 2004/ 096148 PCT/ US2004/ 013099 bi ndi ng of r hEPO
to the EPOOR Wth binding of rhEPO to the EPO R
cells exhibited proliferation. Inhibition of the
wotddskagation is indicative of conpetitivepdddidbdiBizons
Met hods For the purpose of the conpetitive binding
assay, erythroleukemc UT-7 5 cells (Komatsu, N. et

A, 1991 AnGBaE& 1o Resue @jécaéé[fe E‘g’?g@?ﬁb k@kfsFeotdp®can,

DSMZ  ( Br aulnschv\m g, rmany, TPe assays of
in AT ﬁe&séﬁ%@gﬁ@%&éﬂ ﬁ-iéﬁn@%’of% g pioictive

14: 137: 46 48 . A \\BT- ' ;
reogps 0k o< GRE tie etmialadt ERHETY g dfREdF e
ot (i PEmiSE AT & PRk 1450, EANBEAIPIAY T g sbndf 10513

carbanyl ated EPO and r hEPO det er mi ned by a_ four

Trgaoh H{EF 2420122 Po ok gl saibaciis WiHehed e e s
using at |east 6 drug concentrations. In this =

projgeliveirengptar cxielsvgrecepins complay end epanpstifpesly iwhibidhetinding of
rhEPO, then separately with carbanylated EPO, and then

EP® heotha kagwn lipands fuethé tissneptotective reaeptor cyiGIEG@: moeptor complex
car banyl ated EPO. The results show that cell

can pE 0deld fi® et abdantisidioBps that “ehidfit thle bindisy dbngHiead 1BE tissud 5
respectively, when rhEPO was adnini stered as well as

proféhife r&RpBRENb BB caiflex AUERCeMRE BilPI noutralize tissue
i ncorporated into the assay. Carbamylated EPO al one,

prof ARATEA G QoA Bepl R Sl s PEh R o i pes
concentration.of the test .G ound. (rhEPO an .
or i B Sy e 18 Bt RSP b B Chtape
rol i.feratjon on t -axig. . Figure .20 1 clearl
the B ey Phtthesblons b ininission of Scprimetr Eeadtiog by
[ ngact rhEPO s ability to stinulate the proliferation
the etheds of thednyaaiion that proviAes tisieayotedtiopcrhieihvmay Bemweriqriiy o
assay W th both carbanylated EPO and r hEPO di d not
compseisoh i the pridestiom provided et hative diparide dieiratively, abiilasiées to the
results suggest that the carbanyl ated EPO does not
tissuzipnetedtive tdeeptot @sckieakcepfoOedfnpiexmiant can agtlae agouisseithe ismue
UT-7 cells. 111 WD 2004/096148 . PCT/ US2004/ 013099
protéctize BV dytokineMESplobRbb B EM acthrity~éxh HaehdadEMRIRANE Hddies
brain cells have been shown to be responsive to EPO -

will y%m& MRGissue/pPdtedtive r&&tﬁﬁgto@i&'x&eg%}s %;c%neﬂﬂﬁ‘sg iﬁald'saéﬁa?é e to

eterm ne et her these EPO resp express

sen ] St SRR ALl ol LG UiFARRO Bl

antagonist of the tissue protective receptor cytokine receptor complex activity, e

inhibit the activation of the tissue protective receptor cytokine receptor complex would
be useful as a negative conirol in assays for identifying compounds that modulate the
activity of a tissue protective receptor cytokine receptor complex. Methods for assaying

for such agonists and antagonists are described in detail in the sections above.
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5 conponent. Methods Rat nenbrane proteins were

i solated using the follow ng protocol. Rat brain was

honogeni zed in PBS contai ning protease inhibitors (25
wdtoddedkfypeptin (5ng/ M in stock), 10 gof mpé@gﬁ&d 1913099

(img/mM in stock), 1 nM PMSF (100 mMin stoc 16 583(

The honogeni zed ti ssue was then centrifuged at 3,800

(Ao} [ 3 C. he rnatant is then
54@0@%’8&[%3”%@&%?? ﬁ%‘rm léen?fr '%@gﬁgt 14,000 rpmfor 30
m nut es 4 I r. ' b
centri 1 Uk etk of { Bty BlodiAIA ROE RPN, methods of
the protease inhibitor an % Triton X 100. Thi
ey et B8 ertithet oo by B o dBobg e 0T i o
for 30 gminutes at 4 C. The resu] ting _supernatant
Force&?fpﬁlﬁngjr%w%ﬁﬁﬁa m%s upRdge éiuﬁlé‘?‘tg ﬁ*}?e*%H%tH%?r"gﬁ e
proteins were then separated by gel el ectrophoresis.
compoand. fEarreiew phptayichstallegraphy see ies BivudeH etpft 2002+ Nal Rev
casein (Vector | OX Casein Soln., Cat#: SP-5020) at 4
Drug Disgovigl)#58dct or Avidin/Biotin Blocking Kit (Cat #:
SP-2001) avidin and biotin blocks were generated. An
avi di n [ calein esnbgdinentst wbiratiynad siibctogpe @ ydiegn dudt tinited to,
avidin per 10 mi 1X PBS-0. 1% Tween- 20/ 1X Casein for 20
infrifiet $IR) EpedEbsagp)t TR ablad Ghectrbichp)lcin boudd Fhieiciiatihy thg t he
bl ock with i X PBS-0.1% Tween -20/1X Casein for 10
v kAS Patent
Onm I'X

strubBlRSof aRoRb&idD ARl iRGkovERRagSDGEAT Rkt s dest
manner, by addi ng drops of biotin per 1

: 204 1X. o PeL o
No, s oS I RAR e MK Rl S ord ) Bt gt
. PBS- 0. 1% Tween -20/i X,.Casei n f 10, mns. Th 5
i8R P e PSR o A e dhstiet? e gl gads by
. . Bi gt echnal, . Inc., Santa Cruz, K 112 WO 2004/ 096148
InteEyap ?oﬂﬂglgirﬁ%f%’@mﬁ, SPBQWOH{GF%nAPPETG%OPWégng ubat ed
for 1 hour at roomtenperature. The bl ocks were then
speghepsteied i dssqribed mdd St Ratent dond, A8k @85 te Refneriet #., whighashaebyy,
Tween -20/1X Casein. A secondary incubation fromthe
mcoypeERtabTteRraBCirkits enfifety. o DhatmendRh biat simh@eo@t performs a
PK-4001) at a 1:1000 dilution (1 drop in 60 m 1X

micfeSGpit. ibHarédheeimicAdéchic Kasl anplykis vias sqsplé Brdesgibédin 1S,
hour at room tenperature. The bl ock was then washed 3

Patdnt N8.55,440[139 1S dbteh s £R6FhioM ik RerdByy IRESPpStatbd by Ve Boe 4Dits
During the wash the AB reagent was prepared in |IX

5 T PR Ry g OBl e
s ol o8BS Bl M
has gghqa?:{c%rﬁgt?c pa %1% otf I; src])rpih%% ggst i% (lj:he vibrational (IR or Raman) spectrum,
by methods including but not limited to those described by Fenniri ef al., 2000, J. Am,
Chem. Soc. 123:8151-8152. Using methods of split-pool synthesis familiar to one of
skill in the art, the library of compounds is prepared so that the spectroscopic pattern of

the bead identifies one of the components of the compound on fhe bead. Beads that have

been separated according to their ability to bind a tissue protective cytokine receptor

compiex can be identified by their vibrational spectrum.
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10 for 30 mnutes at roomtenperature, then washed 3

times for 10 mnutes each with I X PBS-0.1% Tween - 20.

The substrate solution fromthe Vector Peroxidase
woMbstkake Kit DAB in distilled water was #&q

drops of Buffer Stock Solution added to 10];5 bifldods

distilled water, m xed, 4 drops DAB Stock Sol ution,

TSt ?%?S‘é?ﬁe%%%é?ﬂh%@{%% ool AR D Sl T
sss A Tt Srhion Bt R AL et b S Rt ©

bl ot s, hen washed with 2 changes of distilled
resQaRes *ﬁ@%x)mh%wﬁ Bothdr ighsibroughite sererainge fpuppnds
rimary_ antibody for the IL-3 specific subunit (T-20,
tha @ aysgie prefeelive eWA N ppeptorremples apd slueidating uchyfet
results indicated that both the 1% receptor and $
the capppndr specific to 20 IL-3 were identified in rat
brain cell nmenbranes. Figure 2 shows photographs of
pol yacr WAhDHeseg 2 pdsadflasehfor despmtiah ofithe msndaidme-of-flight
proteins. The first gel shows a 130 KD protein that

analyaér HRI1eE Usentued BEhE déteetion OF Bficovalent FENAREMRhegEIRNA
shows a 70KD protein that corresponds to the form of

synthBRseonifRSRPIRIicTIOR £, 1997] L Bl PR3 RIRal00dY), The |
results clearly denonstrate the presence 25 of the P.

How &L RbRient PR Hine dlvdefi He t!g@fﬁ%glre%i aﬁsd_ anq_ﬁ}esc’:omm_l.gl%

eryt’hr opoil et n-responsive ¢

04/096148 | US2004/ 013099 . f.i ndin uggest.s t.hat a
o g Har e SRR e VR G ol BT drop g
d in_brai cell menbranes, since both EPO receptors and
mﬁgﬂ’reé@égpép@c%ﬁg'e present in the nenbranes. 6.3 |

EXAMPLE_3: | MMUNO 3l STOCREM STRY FOR Rc RECEPTOR I N
RAT SPERhmasseresirgmatry GESEMSThhasdseriofsgsenter gHlitder
stained in order to test for the presence of $
studyingapn-eowlentmoteouler ilitemctigrisiatause nalikef thaMAd DI gawess, ESI-
renoved and fixed in paraffin. The enbedded tissue
MS pasrdtésanolsertdr i@is edth(iieto mp fraghentami (Xavieod: of 1000 Tremisd
was then stained 10 using anti-flu receptor antibody
BiotedHnoll 18(8F3M-3565 BRI-BISHa® 5&A AQDY stuld the coPPlrkes foiniba by
CA. Figure 3 shows a photograph the sectioned spi nal
HIVCEH: HeptiaR i@ frofeR] witd the &%mgf(s@'gél%o@e lot 5%/‘;19% aRLOr

ant i body. e stain 1 ndicates reCept
Che&%&ﬁ?ﬁo-sqg%}.hi n the spinal cord. Figure 4 shows a
phot

ograph ©of a close up of the stained areas of the
Fourier-transform ion cyclotron resonance (“FT-ICR”) mass spectrometry
provides high-resolution spectra, isotope-resolved precursor ion selection, and accurate

mass assignments (Xavier et al., 2000, Trends Biotechnol, 18(8):349-356). FT-ICR has

been used to study the interaction of aminoglycoside antibiotics with cognate and non-

‘cognate RNAs (Hofstadler ef al., 1999, Anal. Chem. 71:3436-3440; Griffey et al., 1999,

Proc. Nafl, Acad. Sci. USA 96:10129-10133). As true for all of the mass spectrometry
methods discussed herein, FT-ICR does not require labeling of the tissue protective

cytokine receptor complex or a compound.
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15 sectioned spinal cord denonstrating reactivity with
the anti-f.3 receptor antibody. This finding suggests
the presence of tissue protective cytokine receptor
wENRK®S i n spinal cord tissue, since $$ pELEEBLANT099
and EPO receptors are present in these tissues. 6.4
EXAMPLE 4: COPRECI Pl TATI ON OF EPO-R AND $c RECEPTOR 20
To_det erg ftniied i ilas R BGRH ot BRY b GRERbOfe 2 ©

associated wth  one a recept or
strfdl B oo Bt 6 Ut B B AP PR B gl
N s AR AR R
ishoB T\ WoR SRS IO STV SOEPOT) A FOUBRCA s (02 st

i mrunoprecipitation of the EPOR and % receptor from

profective qyiking reqepior e9mpledce enbryonal carcinoma cells, was

performed in accordance with the protocol outlined in

Jubi nskyNMR spécirpscbfpiethodl candls® be 186 7o dIgTB)erizé yimmpundse

anti bodies specific to the receptor as descri bed
thaidoeassodidtedswith b ¢igsub ptectivdBRukhRITEpRr tatsiex. VBT exdnse)

run on a 5 polyacrylym de gel and transferred by
cony¥Ke Bidl RIS SR Eniad HigqAliaiPad deemSRAs Chinges\if ChenEED

receptors and R receptors. Figure 5 depicts a Western

blot: faeh .
‘Shlﬂé Fsy%cll:%ﬂ:fal@ ﬂ@mﬁﬂé@c%@ﬁﬁﬁ@yﬁgﬂ%ﬁ%h@dﬂgﬁ%@% agﬁ"gfml\éﬁ({b 5

and Pc receptor antibodi es. :
oA 3 By BB SSAL I L S R RS e g
SR SRl A LS BB BB mpp o

clearly be seen on the gel_ (arrow pointing to .
strugtypsr-asvitarelatignsiips (FHR' )%TN’SR isthefirsbpewhpd %r&%vl% gscribed
~ stained with R receptor antibody, indicates the
in vhaeh smalnnelerudes tRPUind pdjacspt subsites greddantified by twioedimensional

present in the sanple. Lane 2 shows the results of

1y SRy wRRRE BFIHR itdr8dt pRIFIPISHIIS FHO1506, Bcich® 176 aSeNness49f The
EPO on a western blot with the (3c 15 . receptor

B e S P S P s
Lndj 1 O R j .
NOF%%@%?@@%@%%%@%@?%@% H#SE%@E%S?%@%O%@ The
. fi ‘ . | W th EPO.R
Biogioh g S Askoon B bahirterton i RMbtias Sy ofsua
identified as _nucleolin (see Exanp

€ i |l e 10, bel ovg. The
molgcaes has beep scpouily dasaibed (Heizneg el 1989.4iher Bigl6:755-769).

Other examples of NMR methods that can be used for the invention

“include, but are not limited to, one-dimensional, two-dimensional, three dimension, four

dimensional NMR methods as well as correlation spectroscopy (“COSY”), and nuclear
Overhauser effect (“NOE”) speciroscopy. Such methods of structure determination of

compounds are well known to one of skill in the art.
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20 EPO- R anti body, points to a band at about 68 kD
that was identified as EPO receptor (see Exanple 10,
bel ow). The results suggest that EPO R and , B,

.wdo 8080k forma conplex in cells where boﬁé}rﬁs\‘;ﬁﬁﬁﬂ%ﬁw
are expressed. Finally, conplexes were forned et her
or not EPOitself was present (conpare Lane 1 to Lane

2). SUIGRRILAG nblAbedfotdds, a%%vmaggt%gm 3 B only the

formation sSue protective recep
oo Bl QHAIE oy GRS b

WT Pc RECEPTOR Apoptosi.s in cardi onyocytes was
theicﬂ’ﬁi‘g'%o‘gjé boppd e STWIB@%@FW%VF@@' P nor mal i ce

and in cardionyocytes from$ chain knockout (-/-) mce

to determine 5 whether $ receptors played a role in
5.5t THERAGIRCETCOVESECt i vity of EPO on cells in preventing

or del aying apoptosis. Methods Cardi onyocytes were

i sol at edddero® 6rd@iatyhekill Wi thélart Wogd %Zgﬁieﬁthét%@jbo@fds identified

strain matched conmon beta chain knockout t% (-/-)

by fhk 9&3&1?@@?@9&11&&3 useh? BPtherBpditibs for treatBeld oPpRvention of
92: 9565-9569) as described (Fiordaliso et al., 2001,

varhaiedies, BieddOn ohion RO B if Bl IERI uiiScopuize

I'nduced by 1 ncubatring 1n staurosporine

o A58 CRARAE B G TRy sk

cells served gs. contr.ols lums. 1 an .of Figure
reoi@fu Qi Pefeitain abodigients e BeRion, SRty Rinedhe vy of
. induced in wild type and /%g-/-) cardi omyocyte cells
tisspeoapigriErs cxtoking repentar eomplgxfan be aghiievgd pyja egrpround that

cardi omyocyte cells in the presence of EPO or
enhélmebwf;%hﬁ%the mrootipref hememplexwith @ ligindrif gherconiplex. Both in

(3% (-/-) cardionyocyte cells in the presence of EPO
vitr¢ @ol famivo Techfiigkdsdhat earvbe usbddr assessing e theapautic halidatonse,

cells were fixed and processed for in situ detection
for &famiplel R Binpelin@NRlentificd Gy Thd ¥pkentiRO 8598y s HisoBpsiSdbb¢Sare 20

The results are shown in Figure 7, which shows the

discRRECRHCT, Qt%n%ﬁ&i’cw&(ﬁ)/@h%,ilﬁﬁ'I%E&FAgﬁfcﬁﬁﬁ?é&‘?yt es

fromnormal” and S. receptor knockout mc

10/1@%93?&&191(9 3 f@gﬁﬁ{bﬁqré}gd E%%{Blﬁjg% : 3-7). The percent

apopt osi s cyte cells where

23 7Pt R DS HEE SRy Pt P e Creose R,

e and $ (-/-

. apoptosjs ipn wld_t ) X
' mvenﬁoxiJ may Le IISCRII generally%gr the prevention, the)rapeutlc freatment, or

. prophylactic treatment of human diseases or disorders of the cenfral nervous system or

peripheral nervous system which have primarily neurological or psychiatric symptoms,
ophthalmic diseases, cardiovascular diseases, cardiopulmonary diseases, respiratory
diseases, kiduey, urinary and reproductive diseases, bone diseases, skin diseases,
gastrointestinal diseases and endocrine and metabolic abnormalities. Examples of use
include, but are not limited to, protection against and repair of injury resulting from
trauma and resuliing inflammation to the brain (ischemic stroke, blunt trauma,
subarrachnoid hemorrhage), spinal cord (ischemia, blunt force trauma), peripheral nerves
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25 cardi omyocyte cells in the absence of EPO (see
Colums 3 and 4). 116 WD 2004/ 096148 .
PCT/ US2004/ 013099 The results suggest that the tissue
woroiesisve activity of EPO is dependent  opc/fio04/013009
presence of a 13. receptor in these cells. 6.6 EXAMPLE
6: DOWSTREAM | KI | NASE ACTI VATI ON VI A THE EPO
sclRECREVER; Ifc'ilpr V@aﬁiallﬁfm dponek) Gl d
(CiéPO or]:vr véﬁ’%gg@ionceﬁttﬁy’atl ons V\egrgg cap%’bl e o@wa?
edég%g%%&slg I ng tﬁ%&%g%}%% gﬁb)?u (f?%&%g% %’cgl torChngS?cgls%lfe%es’
. S . ] or.the.prese f a t] d
ais ks ot SRR B U RE puR R BoRb R FRER sl agfot®
..and carbanyl gted ERO, Methods 10 BaF/.3/ EPOR cel |l s
tssles, @ieE o FAFThle oS Vg CRRFRL S oS SERO T REERIRT 2P aes
EPO.at different concentrations. Activation of Jak2
SystRgstissita P&A‘zﬂéfga%%ﬁ%%w s quch 8, S exqnaple, brgjin et or
using an anti body recogni zing tyrosine-phosphoryl ated
retigaiyz: (Thvrefut e comeumds ideatfiskhyahemeihpgseal tarinventipn otsche
with an anti body agai nst Jak2 to confirm equal
usell taltiéan g préGntdagugetoSxsitabivstisyéseaitngdtom Bypekictchrditiedslin a
protei ns separated by polyacryl am de gel
varietyadicomtitions end Gircameiafides NeaHliusiinpexBpRasiSuatinédndidhesmd
The top shows that phosphoryl ated Jak2 was present in

circflslafioss bfePrdvided tn Wk tabiFIRRIAbelBWwNM and  50nM
concentrations. The results suggest that carbanyl ated

EPO Ca”gl?’{hgigi@‘}iﬁ@o é"ﬁlﬁﬁeﬁﬁ%f%@uﬁﬁéﬂﬁ\%‘é}p%oﬁ il HEtable

cLassic eceptg onodiner 1n cC f exdreSS|Sg
P Thi EP
g4 B RSB e 25
MPLE.7: BAF3/ EPOR CELL- BlLND|LNG ASSAY Fm
patiplpsRts el e Biigh SU AT OB ERYEEEE0E 61 S EPEand

car banyl ated EPO, BaF3 cells were contacted wi th each
Any qandiign dkishseduess ke avetlabality pf gregen tenengonal fisate, fosplting in
conpetitive binding assay. 117 WO 2004/ 096148
streOinuRe oad fodio 9eronvbedioitethocah heNtedtedusingR@mmnadsgr aded
doses of unl abell ed EPO and car banyl at ed
identified by the methods of the present invention. Generally referred to as hypoxia

and/or ischemia, these conditions arise from or include, but are not limited to, stroke,
vascular occlusion, prenatal or postnatal oxygen deprivation, suffocation, choking, near
drowning, carbon monoxide poisoning, smoke inhalation, trauma, including surgery and
radiotherapy, asphyxia, epilepsy, hypoglyce_mia, chronic obsiructive pulmonary disease,
emphysema, adult respiratory distress syndrome, hypotensive shock, septic shock,
anaphylactic shock, insulin shock, sickle cell crisis, cardiac arreét, dysrhythmia, nitrogen
narcosis, and neurological deficits caused by heart-lung bypass procedures.

In one embodiment, for example, the compounds identified by the
nsthods of the present invention identified using the inventive assay could be

administered alone or as part of a composition to prevent injury or tissue damage
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EPO, respectively were incubated 30 mn at RT in PBS
in 106 wells. The nenbranes were washed on filters
and counted for nenbrane bound 125-1 EPO in a
waHIRGAYnter. 5 The receptor bound fracti 1911}2004,013099
radi ol i gand was plotted as bound 125-1 oO‘ptagasl nst
graded doses of unlabelled Iigand. Figure 9 shows a

oo A BB )l SR o
proposptain ihedise) fafufieo For GRRB FrEoR BT %ﬁ%@%ﬂ%ﬁ

EPO 10 rece t or s EPO and _car at ed

resgsLipn Qy JO8sY E@a}fsm%fl WSP"E’%%SFPP% g?’?n%/d’ﬁrﬂ%y 6‘5 ;EE
nM  whereas no_carbanyl at ed EPO bi ndi ng wa

ProgRspes Suiss daborrprdelizeryy %er prfinclegies cepsed by eawﬁaﬂ@a Bemad
EPO does not conpetitively inhibit binding of EPOto

hypoglybemie xichsss eptableaisingonpamdpidentified By gheanethoryoL theg:
UT-7 MEMBRANE ASSAY To determ ne whether cells

. presxpineasion (nclide inshts sieedvise, BROreferraio as iattogepic  bi nd EPO

and carbanyl ated EPO, UT-7 cell nenbranes were

hypefiutiedneid, MduliRoB 8 GRovwth Bamtbne deribiddicydiypetoaisbiish, idyngras
nmeasured in a conpetitive binding assay. Methods 20

ove%e,laﬂmggrﬁgltmngfsograns of UT-7 nenbranes were
i ncubated 30 mn at roomtenperature in 200 ul PBS

\I,EMPtOh agd bcr:] a (r]I é%é/jlaglt [g 1@‘@% ﬂérgg%dg%ggvg'ﬁgﬁ ?ﬁsﬂle cére:[gcludj
wf“%%q? Hs Swh%rs‘ SR AP STHEORE e Ao

ctiQn r.adi ol J and was bound 1251
trea,%’ %8 ﬂaqsa@ae&lsa%gse*g Ble, B ax f%gateg Fqgiﬁsases Spglpa E
2004/ 096148 - PCTI US2004/ 013099 The UT-7 nenbranes
mulpledelempeisiivpetengiora pardiae pryeshAltheimerts disepso Paringogrfr disease,
no carbanyl ated EPO bi ndi ng was detected. Figure 10
cerebhed natsyn brpimprspifl dordmundd ARNGS demerftinj ageirglated tos ITE coguaitive
menbr anes having the EPO receptor. Ligand
functionpreahorgtibse uniyoirophid htedal isdlrobis, spilzakdédrdets, agaiolisth,
bi nding (cpm (y-axis) for UT-7 EPO receptor
retifX BEIRMSE, r&:gu@ﬁérbe E AIERInE ﬁﬁh%%x%hﬂ;ﬂah@nﬁz?@a[ RB&PL or

I i gands EPO and carbanyl ated EPO. The results indicate
that ~caghagpeliat e dQesimaby o¥ ds@fti bi t
bi ndi ng ongéF}O to EP“?E s expreSS| ng dﬁo g){)f:lsas& cal

invenRon &y FORRA 1SR by prevent inflammation resulting from disease conditions

or various traumas, such as physically or chemically induced inflammation. Such

traumas could include angitis, chronic bronchitis, pancreatitis, osteomyelitis, theumatoid

- arthritis, glomerulonephritis, optic neuritis, temporal arteritis, encephalitis, meningitis,

fransverse myelitis, dermatomyositis, polymyositis, necrotizing fascilitis, hepatitis, and
necrotizing enterocolitis,

The compounds identified by the methods of the present invention may be
used to treat or prevent conditions of, and damage to, retinal tissue. Such disorders

include, but are not limited to retinal ischemia, macular degeneration, retinal detachment,

102



10

15

20

25

6.9 EXAMPLE 9: HEMOTOCRI T AND HEMOGLOBULIN 10
CONCENTRATI ONS M ce were adm ni stered EPO and nodi fi ed
EPO t o determ ne whether carbanyl ated EPO or
w@sabeRRO have the same erythropoietic capﬁ@},ﬁgzgd@mgg
i.e., increased hematocrit and increased henogl obi n,
as EPO. Methods 15 Mce were injected intravenously 5

B R e R
T e R L

the retroorhital .exus_.under isafl nest.hesi
i qur o T S hRuTt: i proupdsAe Rt By A ereneas e
as neasured by the 20 percgent volu of hemat ocr.i t
pregept igyqndipn mg#ﬁnflpé?s of &%@W&@%«rn{fnﬁye%q‘sgﬁe PRy tept njury
concentration in nM (y-axis), in mce after
resling fom radiptipn daraagede pxditable figupi Alferfher gigy of the compounds
car banyl at ed EPO, and asi al oEPO (x-axis). The results
identifil by the ndilztds ofithe propér inventieRd mrthe aeiménd BP@urotoxin
adm nistered to mce do not induce the increased
poifoaing] such ad doamvde dvddislgilid peisenihg hietnethtyyisti aml Gdincdiseah
wer e adm ni stered EPO. This suggests that carbanyl ated

an 188 thtedd iselbREEQnd Pa@im6h’s dibd8e WO 2004/ 096148 _
PCT/ US2004/ 013099 differently with cells in vivo in

conpari aQehfordel Qbo‘)ébﬁ? p{éﬁeg?? ié:@@lgiowiﬁ d1sd BRected to compounds

experinmental results o ove Dbl ndi ng assays,

o158y BBt PR bt b B TR R PR AP e
fum gﬁ%@ﬁ%ﬁﬂ@&%‘?’@e{ %it hr.oP b'%tatc.act [ Vleteﬁvfes gﬁ EE‘(;)i\I 5

The_ precipitation using Western blot_ and the (3, .
desgribed phoye- ﬁ@%@waseae@%qon%@miaﬁe Imenable do Weakmen} asing this
further analyzed. In particular, the protein
methesh pukiyshai thiy mehadis vsefid fxpohapsrg shgvirive fimdtiog ir te 5
five Lane 1 (top) further analyzed to determ ne the
absendeof any gomwliticavatdiseasep The¢se nses bfitie phaeht prvesiiqun aradeckibierin
the samples. 10 Methods P19 cells were grown to 70%

furtlied AéthiliBs16R ahd\ioldb edtndeaitht bNleafdify andWiiing Inchatielthnysintabd
10 ng/m EPO or saline (O for 15 mn, then detached

non Mm@ RRnREIson the flask, spun for 7 mn at 700 rpm
and resuspended in lysis buffer (TBS with protease

Conditions and diseases treatable or preventable using compounds

identified by the methods of the present invention directed to the central nervous system
include but are not limited to mood disorders, anxiety disorders, depression, autism,
attention deficit hyperactivity disorder, and cognitive dysfunction. These conditions
benefit from enhancement of neuronal function. Other disorders treatable in accordance
with the teachings of the present invention include slecp disruption, for example, sleep
apnea and travel-related disorders; subarachnoid and aneurismal bleeds, hypotensive
shock, concussive injury, septic shock, anaphylactic shock, and sequelae of various

encephalifides and meningitides, for example, connective tissue disease-related
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inhibitors, 2nM CaCl, 1% Triton and 1%\P40) to give a

final concentration of Ing 15 protein/m. CaCl was

present in the lysis buffer, and freezing or vortexing
woSheoRyql ded, to maintain protein inter acﬁéﬂﬁéum%fdo%

renoval of debris by centrifugation for 10

120000 rpm t he Iysate was i ncubated with protel n A
cer Qgﬁﬁﬁ r%ses]h?clﬁﬁe [ Qensdi ol t n for

room tenper at ure m)ve non s |nd| ng.

The er nat ant hen in PI.Q
pr” iRl i AR5 sefshahs %;?"éS\?P’Slé’s‘} ;%‘ ?%Wl@ﬁd
antlbod f.or. 1 h and wa tretlrresvmthIS|s
B8, PR G i) 6730t LAGPHLE Cpetss ROSIHBHEN A, n
(K17 Santa Cruz Biotechnol ogies) or. a mxture of two
treaimetfer el 16 QRS FSPIERIINR W TR fTadptian; sukincsl c@wmd
Bi ot echnol ogies) at a final dilution of 1:200 were
eclampstp. and the i ncubation was run overnight at 4C.
Protein A sepharose beads were then washed five tines
wi t h | ovh Bfthelegrempgdicondiljens drekiutflé or prétenmbiasmgasmphmde
except 0.5% Triton and no NP40) and bound 120 WO
ideR{ied /b9 Yeldéihods BEHe bisse OveichiBuddqahiedchbmiial\@sfinction, of
di ssoci ated by the addition of 30 mcroL of 2x Laenmmi i

elﬂ}‘éﬁi‘ﬁér&il Jr%%%m&ﬁh&ué"/wﬁﬁﬁ areTRY GARE STRMAARY bf AREL16HEION
a 10% S The 103 kD band was exci sed from

disGaR AT oy e on S R B SRR st S
neclliglhe nctpRidhaeR) liRmad %@?@%&gﬁ%ﬁ%ﬁé@ S y——
m%!%ﬁlg?eﬁw é‘flh ! O%éln 6;5%5 2l ??’lygp n%Qh%wFr)ﬁ%S%$= dfective

bi car bonat e/ 10% acetonitrile solution. Peptide nass

mitpshapdriabmpiabelivg: feiiesupnlia gnayeh high FRAIEHFHDaLratgs R Spel the
Ref lexI I TM matri x- assi sted | aser

metaendismf exnitable nelisa tincmythiomakE Dl Jecontar sicipaunedutateraptioideng
a- cyano- 4- hydr oxyci nnam c¢ acid (Bruker Daltonics 10

failiBg finetiorcia,a vieligty af mitochehdriat disddzes. Fesmemtipaadt dbaveydygoxic
externally calibrated with a m xture of 7 standard

con@ieipis dd@srsdi affdte cxoR IS tiRaEIRB eldfdBlctiBsudP bR bub@t aot
generated were subjected to database (NCBInr)

lnm%ﬁ% %Qﬁtfh@ n&$hR%y@m BERY r@ﬁgh%%%%us system tissne, and heart
(ht /W matrl XSCI enc and Prof ound

tlssér%htshggdéﬁlﬁo%tg ‘Me Joﬂ@hﬁis%egc%e@%% tﬁé Ao oﬂﬁ’ds 1&'39.1&53% @}r t?e

eavage and er ance o

. t t d to.det th
T @g&m%p@@a@a@{x@f mrbiﬁonm%éu@
g cell s, expressing the EPO receptor and the
as carberumpRaxideraagd spgke inbalatjogssexers .a-ﬁb%taidvlé TCSPIFEY ﬁ@tress

receptor conplex produce nucleolin in response to

syndgerne.and ehakingand sfar drayningy Jfuetherronditions whigihereaiey hymomicof

t he SDS- PAGE
conditions or by other means induce excitable tissue damage include hypoglycemia that

may occur in inappropriate dosing of insulin, or with insulin-producing neoplasms
(insulinoma).

Various neurepsychologic disorders which are believed to originate from

 excitable tissue damage are treatable using compounds identified by the methods of the
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EXAMPLE 11: SPI NAL CORD I NJURY I N Pc RECEPTOR

KNOCK- QUT M CE Spinal cord injury was induced in (3
wo hRlpbek@ockout (-/-) mice and normal (Wl

to *urt er investigate the results descri bgcdl(f%%g%@ﬂo%e

cardi onyocytes from (3 knockout mce and to determ ne

wh . [ 3 ayed a r [t
profaER08fiote ChBRRBlbh BAER rwb I Subbbeliy firfived and or
121 WD 2004/ 096148 - PCT/ US2004/ 013099, .Mt hods i nal
Wh]&éFaatTﬂﬁﬁ‘ ST OBEYF}‘SPﬁféa“Lgi%VGH%I%"e‘S ARV i
of the protocol ofFaroqgue (200?, Act a Neuroioat hol
relatipg fo the qepgralingrvony systemendOg Rerihge! RO SEERP RlUame 38F-
nodel that was used to test treatnent of danmaged
relagedd pss 9 pesnitive fction andseritesiemenidp, RIgRIA SCIBYT ASOERS and
car banyl ated EPO. Specifically, C57/bl6 (wild) or (3
Alzhdmeps diseask Padkdnsonis disease, [dpmmitpemenod-106, anewskopli¢ laaye
were used. Each animal was confirmed null by PCR
scleposis, ymitiplendelefdsid, mbdraustelrdsispWilsines Dakdse, cBbrabbnd nj ury
was inflicted in five groups of mce each containing
progreddivdistranutivar SHIQUGEan? Hiswist,d bR dyiidifentia Mioh Alsefes,
groups of null  mce. During spinal injury, animnmals
sucli{\gsr oﬁ‘éiﬁr?&%ﬁ%%ﬁﬁ&ba‘ﬂﬂiésgeégCi'e%&&'él&l[ﬁ% AR AHRRIHFRI>COr €

erature [

I ntai ned. ~ A [ 'am nectony was performed at
. . s, r :
disoht, E351ofc Sy BFLRY Brdluis SR b WARIaE P A e Sk 8P
r ved. | mediately. foll.owing inju a sikngle dose
TouHe s SRR 2E 20 S LB GRS L sy and eyl foats iseres
roup of npull mce, sjingl e dose of EPO.was ., _. .
stroky P Sk pBLe T, AT defnei: Prabalisnp Ut retifetischepss
was adm ni stered as a control to the third group of
glangomep, awonemicfurdtiog disorders suadasbapwiensitmand sleepdisopgars, and
adm nistered to the first group of wild type mce,
neumpschiagicriifoedetitba imfudeBSit weesiobimited totselizaphteniat he
second group of wild type mce. Animls were then

schidcsfesipedidoader, 4Rerdioy deficdi dighridradysthomiotisosdes reajuafepiBas®o
et al. (1995, 3. Neurotrauma 12:1-21). The Basso,

disoRRA rhdra, oBc8PRARADuIBBRIsofIeR pSychdachve #BstddceRvd MikordGal e

for testing normal overground notor |oconotion that is

i T T e R S e
S R R R R R e
the %@%ﬁ%gﬂ%%gﬁ?%ggggiﬁo%se&a\&eors ic gl'lldo tetﬁ:?s c ?nra%lllja o? fl/fégt%{ of
Disorders (DSM), the most current version of which in incorporated herein by reference
in its entirety.

In another embodiment, recombinant chimeric toxin molecules
comprising erythropoietin can be used for therapeutic delivery of toxins to treat or

prevent a proliferative disorder, such as cancer, or viral disorder, such as subacute

sclerosing panencephalitis.

105



all groups of animals. Cinical severity was then
cal cul ated neasuring the area under the 25 curve (AUC
of the plot of BBB versus nunber of days post injury.
wdodhegik severity 122 WD 2004/ 096148 PCVI
FARAA

val ues anong groups of mce were anal yzed

for differences and a bar graph showi ng the clinical
. severit L The.
esul s TR Rble BAE G PenblipIoE B it m@@m .
uggest t th tissue tive Vit E
to AR R s W“iﬁ@dbﬁﬁ%"%ﬂ%"e‘ﬁ@% § iy B edrtmationsd °
5 The resul are shown in Figure 13, which shows the
tlss%go%?ﬁrcy? & (y-axis) versus time in days follow ng

injury (x-axis). The wild type group of mce

adm ni stered _carbanyl a FPO exhibhited increased
Cffb‘l"ﬁﬁ""'écore?ﬂ:"ﬂ'lf%ghout ﬁ@"’ﬁ%"‘}ﬁé"ﬁeﬂmi njury ti mpe
nBIEENA iln ~n ot-her—grou — The results-
Helf o s hourd ™ gure 14, —%ﬂ“ﬁam’éyﬂﬁ I'ré‘;“;'g ! “{)‘Fal
severity neasured in arma& ﬁf‘e’ﬁéﬁsﬁgx‘%ﬁjﬁ)
and grodps of 10 m ce ([Xfgx 3 i Type group of-
mi ce adrfi ni stered car barggh LSO )
exhi bited a significant{ i nerease I n cl | (HhERlyopa@yerity
val ues (|i.e., |ess sevdrprkdfkial dginaCOnpalri son to all
ot her groups (col ums Z-Gldiac dibifre 9T OUP [Of petliiibiicM CE
adm ni sttered EPO (col Um 5) exhi bit ed segsiyerddtagin
nmortal ity in conparisor Angiiel | ot her droups. The
resul ts |uggesi that a |@achyclalpinhytis [MedRSARLE t O
achi eve |t he therapeuti d Swemefticlanf EPQ HypersedBive ratid sizng
injury. dThe i nvention i|geRéselt o be I i '1‘t°éf’d in scope by
t he spedific_enmbodinent|Condgion; "’d':—'-‘-,- o h ntendec
as si ngl| &RFIVRIFAIE g 16 "ﬁlﬁ}fi‘ a :
i nventi¢on, and functi dfarts s’ctfullcval e t1 ) ctwe
conponents are w thin the scope of the Cqm,mue
| ndeed Various nodificdtions of the i nv&%&q&lmhﬁmnd
addition to those show] and descri bed gﬁﬁﬁl&ha@,nh\trdvhscﬂar
becone apparent to thodansbdidsed i n t HeAusihouhe, tiiactivie
foregoimg descriptionjand acconpanyi ngdishaisi ngs. Such
modi fi cat] (forpuimndleg) | _witlhin the scope
of the apberabuetitiagns.| Al referenceq cited herein
are i nc Hgﬂ’:‘ﬂa_gi_od h\/ refler opr‘to herein iin their 25
thlj‘ﬂfl pxans o a|| p”FF C 1ox1
VeF | e pETUUENR o _cormd SHEFLARINEAL i o 5 tissue
JECOMPIESSIoN § s:clipessHA i o e
pr Ot eCt Fi%romﬁsbdla\i_l t_y, U’II'PI_I ALY B
hyperplasia
Aneurysm Disseciing, ruptured,
enlacging
Lungs Obstructive Asthma
Chronic bronchitis,
Emphysema and airway
obstruction
Ischemic lung disease Pulmonary embolism,
Pulmonary thrombosis,
Fai embolism
Environmental lung
diseases
Ischemic lung disease Pulmonary etbolism
Pulmonary thrombosis
Inierstitial lung disease Idiopathic pulmonary
fibrosis
Congenital Cystic fibrosis
Cor pulmonale
Trauma
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(a) contacting a test conpound with a tissue

protective cytokine receptor conplex; (b) measuring

the level of tissue protective cytokine receptor

. W@gm #ﬁi&s activity; (c) identifying a test (?1%’59 '

Ich 1ncreases or decreases the |evel of F |ssgdéﬁhs099
protective cytokine receptor conplex activity as
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nd (ii) encode
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nftiipept i de;

antsquley assayl ng

the identified

taftast conpound for a ti ssﬁ@“ tive pctivity. 12. A
met hod flor identifying QEQMI at nodul ates a

v SR e ARt T VIt Y bUHpIIS]Hg. =)

cont act i NEpAmieet compound with a tisspe protective

cytoklne receptor conplex-expressing cell, wnereln

sai d celqg ﬂl&tlhﬁe%]%gfbr g%&sdgéeh%ﬁ idéso?cﬁ?é &' cgnﬁ'g&ﬂg are merely

conprising a nucleo enco

eyt b B Flatiged %fk%? sl Qub PRy o e'gnE%EJHF
of i pPsab e b optindy B BveuthurttatalyappAeargaRe S

&
expression_ relative to the |l evel of reporter gene
therapaiitie < pophiasiic freatnenhof theconprapprogs offmeghanieal fpuma or of
compound; and (c) assaying the identified test
hunpoydinsesssl Provengion peiberapautio oerophydactic treapnent for disegses,
NYI 4032210vl 13. The method of Caim 12, wherein the
disarégs bredondiyiond e ilenCNS sndorperipherd espomssgstemarsivhtemplaied. A
nmet hod of identifying a conpound that nodul ates a
Prevenfion!6r tREBSeREE biRofidct fr¥atmert @6HUideddeB Alisofdls or conditions
contacting a test conpound with a cell conprising: (i)

I r ene
whiBh B4R o A CLoRBANAR SiprAMER ovBlich o BRI Re BT

proﬁfyﬁq{lpgeaqrﬂ&ﬁ ‘& cﬁ’geas%s, oIS B RR lmcﬂﬁﬁﬁgvkﬁﬁ Rt limited to

those having an ophthalmic, cardiovascular, cardiopulmonary, respiratory, kidney,

urinary, reproductive, gastrointestinal, endocrine, or metabolic component is provided.

| In one embodiment, such a pharmaceutical composition comprising a
compound that modulates the activity of a tissue protective cytokine receptor conplex
can be administered systemically to protect or enhance the target cells, tissue or organ.
Such administration may be parenterally, via inhalation, or transmucosally, e.g., orally,
ﬁasa]ly, rectally, intravaginally, éublingually, submucosally or transdermally.
Preferably, adnninistration is parenteral, e.g., via intravenous or intraperitoneal injection,
and also including, but is not limited to, intra—grterial, intramuscular, intradermal and

subcutaneous administration.
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(ii) a first fusion protein conprising (A the DNA
bi ndi ng domain of the transcriptional activator, and
(B) a first tissue protective cytokine receptor

(F%M@gﬂgl de or a fragnment thereof; and (i |MT61%Z§O%%§L
usion protein conprising (A) an activation

the transcripti onal activator and (B) a second tlssue

Fepor ter> et S e FaF s AR Mo AfhE hhnd i ve

expr ion | iffers relative
reafi iy ot ey 2 Sl eblan s cdGioBe b Rn ek ral %?fé wigh
t he test conpound, a conpound_ that nodul ates a ue
wilbbedemewpite anepfiordinsry skill i the i $ycbdactars incinde themaris af%%
any one of Clainms 4, 10, 11, 12, or 14, wherein the
of oppigtin andiersrEp s ilentified by fig mathedsps theperset ineylicne
of Cains 4, 10, 11, 12, or 14, wherein the cell is a
andethkphaymiidokineticepdramdérs sithes hriea\radidbiﬁfy, Betabohisig halivhter efi.n
t he eukaryotic cell is a human cell.- 18. The nethod of
whigh yilb hevebeerCbstiblished duridy, thddsnallidvelopmeét proskdrisitypidatie
cell endogenously expresses at |east one receptor of

dtih SBeRIY es @Ry FprevHl RiflapharRR el comPBIde Furthd
ﬁrﬁ% met hod of any ﬂgngp of Cla:pr‘}s 4, 10, 1?9 12, or 14,

facfg%% g\bﬂ%}&e ﬂl% 'dl)s dﬁcl@de%:c%n&ﬁbﬁ or dlg\%ze toMX'treétQ@&%ﬂQ vl

entifying a corrpoun that nodul at es

ben%ﬁte:o %QLéh‘fév‘eX énoi (?'ﬁlgj Jﬁ(ﬁvﬁuﬁrtﬁéﬁ 111‘%; o%%? Ftt{e%&?%?r

conpri srng: ng a
%ﬁfwﬁé o plyreihe Pt S etndine EPBREE. Figetions, and
orter %gne that 1Is gperab Ilnked to a tjssue
th?s pts el Biatise thedhprey pt texed phamseFHicy @gents.

pronoter and (||) expresses a tissue protective
Thug fheaieaits dopagsshaudd b pdaccomling to Be j hofhthepraetitioner
| evel of activity of a tissue protective cytokine
andreechgptient's ciromudtexesdy g.régsndinggpdniibe domdition afd the pomter
gene expression, such that if the level of reporter

stat@uTehetiattividubilypatient! A€ afoRBEH G StaBfarll BEnicAD 0RAKIGELS.
i ncreases or decreases relative to the |evel of

repor t efnpg Ff'é?en@ﬁl%ﬁﬁoﬁ YnalBe bltfer BREBASH 1Y refeldibe to the

conmpound, then a conpound that nodul atés the activity
foll&ffing‘ nBﬂ-ﬁﬁﬁﬁgrﬁ)ﬁﬁﬁfeE,'Mch are provided as exemplary of the invention.
The following examples are presented in order to more fully illustrate the preferred

embodiments of the invention. They should in no way be construed, however, as

limiting the broad scope of the invention.

6. EXAMPLES

6.1 EXAMPLE 1: COMPETITIVE EPO BIOASSAY

The competitive binding assay described below was performed to
determine whether carbamylated EPO binds to the EPO-R. UT-7 cells which express

EPO-R were utilized to determine whether carbamylated EPO competitively inhibits
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cyt oki ne receptor conplex is identified. 21. A nethod
for identifying a conpound that binds to a tissue
protective cytokine receptor conplex, conprising: (a)
Lhg a tissue protective cytokine r e &hRS
W(g%%@g?hw th (i) a tissue protective cytoki nes%04m13099
receptor conplex ligand attached to a first |abel and
o 1V nt ..of LA
vinfige b ARREIERLR. FBLPh; o0l GEERAU oM Sahes
nding; .(b) r Vi unbound. materd al fromthe tissue
S A e A R e
detecting the level of the first and second | abels
ein if the second |abel is present the conmpound
binds the conplex and if the level of the first |abe
decr eas &or the puppsecofths competitivedindis assy, qryihealeukempis UT-7
where the labeled |ligand is contacted with a tissue -
cellp (Bomattu, Weeroaft I 1nEancecRest, §it:34 b-8hpere pbiainde fromdPSMEi ons
conducive to binding in the absence of a test
Bramsgioui] Gafmhayy, ACCYA Thé assnboitie cabhimylari EPOwad EPO
conmpound that binds to a tissue protective cytokine

werl ?&%ﬂé& a6 QAR ih Bevelygtesttal. (1996, Hémddlol ONEb PORBZ244) vier 48
22. A nethod for identifying a conmpound that nodul ates

houkd1€A Wﬂdi[ %u&fgn@&élﬁ%&' 844 BELRE bikedGo go/a&la{stertﬁe fiRREBRS
conplex ligand to a tissue protective cytokine

. receptor. ..c | S Nal: ks '

sigh SERI o R B PR, AT g RN BCh 00 Bl S
ti,ssu ect.i V. t.oki.ne .receptor c x in the .

of coauel TP RS Yosirun B st o i onéehfation
condi tions conducive to bindjng; %gd (k) .measurjng the

YESRORBR AWEVes PIsipg dldeast O Awe seuaeutErtions. JR %P%@%@WY&E%%W
l'igand bound to the tissue protective cytokine

were periqrned with AERO,; thensgpsimately aithi carbamala & 2t thppoila @ssay
ti ssue protective cytokine receptor conplex |igand

wermpasarmed with both)rhBEPQ bed earfangiatediBP@Qnount of bound
ti ssue protective cytokine receptor conplex |igand
measur edhé fesilbeshed ge0cl RbliftRbo0wes M6-fotdaed 1.8$61d greater,
conmpounds, then a conpound that nodul ates the binding

res;{é&ﬁ@lﬂ, WRSHABPOOK R GlnHBst&¥d R as el RirBAm PRI EPB and

igand to the tissue protective cytokine receptor
hEPE TR ESoth ﬁlcblg%{édfiﬁtg the assay. Carbamylated EPO alone, demonstrated

no effect on cell proliferation even when used at increased concentrations.

Figure 1 shows the concentration of the test compound (thEPO and
carbamylated EPQO) on the x-axis, plotted against cell proliferation on the y-axis. Figure
1 clearly shows that the presence of carbamylated EPO does not impact thEPQ’s ability

to stimulate the proliferation of UT-7 cells within the assay, since the competitive assay

~ with both carbamylated EPO and thEPO did not exhibit a decrease in cell proliferation,.

These results suggest that the carbamylated EPO does not bind to the

classical EPO-R dimer complex present on UT-7 cells.
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23. The nethod of Caim 22, wherein the anount of

bound tissue protective cytokine receptor conplex

ligand is nmeasured using a tissue protective cytokine
wé Sheps conplex ligand-specific antibody T

nmet ?% 4of Caim 22, wherein the tissue pr o]fcejgﬁglz{]/oé‘;a?m”

cytokine receptor conplex Iligand is | abeled and

s L. 5 RSB O BRSEA IR KRB BBRAREEP!
| CeDt O SR Sy b TESE e Sk B L

| i, d. 25 .Th hod of ' wh '
PrieiEE LA GroeT AL st iR B Soegina e PR 60 RO oA
PSSR U {SOPAAE 5/ SHEREr FETEOTTL Db AT AEPeRr

ti ssue protective cytokine receptor conplex |igand,
COBPANSAL si ng: (a) contacting a tissue protective

cyt oki ne receptor conplex with one or nore test
Mathmdpounds; and (b) measuring the tissue protective

cyt oki ne receptor conplex activity, such that if the

acti vi t yRatmasibiraeelproteifsbyerelisblted asifig thefblloavitig sotoecl. Rat

protective cytokine receptor conplex activity in the

bra@b§&Heo8Enidcd ¢n PBS cOitaifilf Broidd5d inRiTHe (Fify/mt Dapeitin 129
NYI - 4032210v1 conpound t gt nodul ates the inter a%ti on

(SRR €0 h%lﬁﬁ UBrdRin xﬁg/ﬁrh ViPst6oky, AkhMEPMSE ERB MV in stock)

conpl ex and the tissue protective cytokine receptor
20808, ool A b s YA cphifhod 565 800 A TR SR 125
TGRS e ot MR & SERR'.0LETPH A 686 L bhko iutes
8 Tl oo e

cyt oki ne receptor conplex activity nmeasured is the,
the ppttease yphibiton angd 194 Fritgs XptQdk dbisihpamogenpiedk thes frthergrniifuged
conplex to interact with a tissue protective cytokine
at 1408 rinofor 3¢ anmitevat KT Gaifibe re@dtingupermstiti @ dnteis theynepreanef
Cains 4, 10, 11, or 12, wherein the step of assaying
protefis. i dentified conpound for tissue protective
activity conprises detecting the presence of

nucl eol iThe inBmbRBe pRkdins vAle thth SepaRtddds gef clMpkit&si The
Cains 4, 10, 11, or 12, wherein the step of assaying

methBne proteins were blocked overnight with 1X casein (Vector 10X Casein Soln.,

Cat#: SP-5020)-at 4° C. Using a Vector Avidin/Biotin Blocking Kit (Cat #: SP-2001)
avidin and biotin blocks were generated. An avidin block is generated by adding 2 drops

of avidin per 10 ml 1X PBS-0.1% Tween-20/1X Casein for 20 mins, rinsing the block

briefly, and then washing the block with 1X PBS-0.1% Tween -20/1X Casein for 10

. mins. A biotin block was generated in a similar manner, by adding 2 drops of biotin per

10 ml 1X PBS-0.1% Tween-20/1X Casein for 20 mins, rinsing the block briefly, and

 then washing the block with 1X PBS-0.1% Tween -20/1X Casein for 10 mins. The

primary antibody (Common £ Unit K-17 (Santa Cruz Biotechnology, Inc., Santa Cruz,
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identified conpound for tissue protective activity
conprises detecting or neasuring an-increased |evel
of activity of neuroglobin or cytoglobinin a cell.
The nmethod of any one of Clainms 1, 21, 22, or 26
W&\A%ogfﬂég?ﬁlsthe ti ssue protective cytokine reli':ceT&Is&Pwomgg
conplex is in solution. 32. The nethod of any one of

' 1, 22, or, 26, wherein the tiss tective
caT P d2oias i B Lrowe: Pttt e Bhdisiitoq
of Claim22 or, 26, wherein the_conpound inhibi t he
thep g P fimes fr 40 g s wih 8 TR b LR v o Fasein
conplex ligand to a tissue protective cytokine.

A seeqnépydrcubgiomftoaxthe VECTASYAME 280 ki, (PeguxidaynRabbiflgfa.Cast:
Caim 22 or 26, wherein the conpound enhances the

PKA0GE) atg 1d00@dilution § Lidrop imélamt 1X EBSy 0k Tween €083t CGasein)
conplex ligand to a tissue protective cytokine

was ggfophied foe O hiphrex roodbtempdietune tThe 8look wantheoweashed 3 Ginas e
1, 21, 22, or 26, wherein the tissue protective

10 f¥ds@EH @it EX PBED, 1% THRAE20C PREAS EhE Hrabiihs WEPreb@ht was ON
a cell surface. 36. The method of any one of Clains 1,

pregéred A PBS-89% TH&heLA ztcia@pstoiffe%g@m A ekl MR 1094 OKPBS-
eceptor conplex Is on an 1solated cell nenbrane. 37.
4 t . Y e j . .
013 TR P e 2 S Bngth 3, B ot Bl sl St
iliz id surface. 3

at R s e A oD o g e e o ess e Opated
m.crotiter dish. 39. The nethod of C aim 37, wherein
for P BimEes; A Toom PmpEatiee, thep aghed 4 dime ford( AYRuipggach with 1X

i dentifyin ound that is a tissue protective

- PBY-PrgTweenr 36 Spheonbsitat soluban FpmcdhelVecterHordidaneSubshate Kit

contacting a test conpound with a |igand-bi ndi ng
DABiis distillgt witerovdspespared €hdops ofRuffer Biock Selgtimnadded to 10 mi
conprising at | east one EPO receptor extracellul ar

disttiRd B ater, miveld, #tdrdpR A B Bvek SSutai)mired| 2aept of Hydrogen
extracel lul ar domain fused to an F, fragnent attached

Perb:8dSSSMdnimBeRakt triof 18)ad IBERVhB Glotin TRE BRt (with khe substrate
conpounds fromthé solid support; and (c) identifying

wad éh i&&fﬂaﬁﬂ ko Bt @Hi e e Fort 10EmikhES biGunbl BE %ﬁtﬂ'&reloped. The
cyto I g that a

I'ne receptor ~ conplex fragment, such at

blo%c gv%geg:ﬁ% dw%ﬁ%{] V(\j/}t@ 9 gﬁarﬁ%essoql d'is?illg&%gtgrr. tTﬂisSpchge%G}e' vf/a's %go as a
repeated using a primary antibody for the IL-3 specific subunit (T-20, Santa Criz
Biotechnology, Inc., Santa Cruz, CA).

The resulis indicated that both the G, receptor and §; receptor specific to
IL-3 were identified in rat brain cell membranes,

Figure 2 shows photographs of polyacrylamide gels of the separated
membrane proteins, The first gel shows a 130 KD protein that corresponds to the 8,
receptor. The second gel shows a 70KD protein that corresponds to the form of the 3.

receptor specific to IL-3 receptor protein. The results clearly demonstrate the presence

of the 3; recepior (band at 130 kD) in an erythropoistin-responsive cell (braiﬁ). This
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ti ssue protective cytokine receptor conplex |igand.
41. The nethod of any one of Clains 1, 4, 10, 11, 12,
14, 20, 21, 22, 26, or 40, wherein the test conpound

pQtibody specific for the tissue pro '
cyt"‘g i receptor conplex. 131 NI 0B b G ospry,
nmet hod of any one of Cains 21, 22, 26, or 40, wherein

t.he test co und_i i body, speci.fic for a . .
st shiiss SRLR Prbemoebie vBtpadeiar & iy f%r*a T pyein
. JThe met hod o ny one of dains 1, 11, 12,
Cefil H%emgﬁmsz jincegoth E%S ISP 2 A PRAPHPTS R e eﬁ@é fn BB MsHaRges.
is a small nolecule. 44. The nethod of any one of
Clainms 1, 4, 10, 11, 12, 14, 20, 21, 22, 26, or 40,
6.IMISTAVIRL E 3R EMMEN OIS POIHENMIS ER Y FUR Be RECEPTOR IN RAT
met hod sefnanyeorg of Cains 1, 4, 10, 11, 12, 14, 20,
21, 22, 26, or 40, wherein the test conpound is a
nmenber OA ra sginbmfd/sect&ﬁ -wakRRink8 h@derab tRNHr R Pre@énce of B,
Cainms 21, 2 or 40, wherein the tissue
Iﬂﬁtggectlve cytoki ne receptor conplex ligand is an
O. 47. The method of any one of Clains 1, 4, 10, 11,
Metuds 26, or 40, wherein the conpound binds the tissue
"'pTé?ective cyt oki ne receptor conplex. 48. The net hod

of any e 0 aj 21, 22, 26, or. 40, wher ei the
conpoungﬂl?sﬁﬁgﬁlioﬁ%&s WL GR et e R
%@8 or conplex ligand. 49. A method for identifying
&-B%“Bﬁ Wat tha sestionied 44 we). é“’? P%’E‘B’éoiﬁi’&a&q‘ﬂ vas ten ?t%lil?%/
in a manmal, conprisi adm ni stering the
usipgapbBreceptor antitiody (K-h% rﬁ%ﬁﬂa GrigBigteghualegys bicl Seitagruz, CA.
infliction of an injury, wherein the first manmal
endogendiigune 3eshpwes pledogiaphtthesationsd epinaltcosdestaineddiai fae
receptor conplex; and (b) adm nistering the conpound
recktorrusi@cati @, fmépm‘l antiroipdiThs ethiyt ikdidakeathd 8 redepibt is pidseu
of the same injury as in step (a), wherein the second

witiRThedpinagcordef i Ci ent in expression of a tissue
protective cytokl ne receptor conplex; such that if

ECOVer Yrig si&B‘@s éﬁﬁdtﬁegf r?eaé‘ offfa%fo% ﬁ‘oftﬂ@i %??H‘ﬁlaas%tft]ﬁt ep

(a) as conpare step a compound

sech{} oFRELCRY £ sy SR they SucP B rbokplot aliocy.

This finding suggests the presence of tissue protective cytokine receptor

complexes in spinal cord tissue, since 3. receptors and EPO receptors are present in these

tissues,

6.4 EXAMPLE 4: COPRECIPITATION OF EPO-R AND 8 RECEPTOR

To determine whether EPQ receptor and 8, receptor are associated with
one another in cells, receptor antibodies were used to coprecipitate complexes from celis

that express both receptors. Membrane proteins from P-19 cells were separated by

- eletrophoresis on polyacrylamide gels and Western blots were performed to stain for

EPOQ receptor and S, receptor.

Methods
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NYI - 4032210x1 50. A nethod of treating or preventing a
di sease or disorder in a human conpri sing
adm nistering a therapeutically effective anount of a
that nodul ates the activity of '
W . P
%@%?@% I've cytokine receptor conmplex to aaﬁéﬁéﬁ&ﬁﬁmmm
need of such treatnent or prevention, with the

[ h t th t )
ﬁL:’xgz% Ko RO P g FROHR B ETRspRprad P ool
ea or, di sorder__of or cting.excit
ﬂ""ff?‘é na%&#ﬁé@%% wvaémﬂwﬁﬁl "’It"ﬁ d?ﬁﬁ'&f#ﬁ%ﬁ pggtocol

ex0|table cells, tissues, or organs_in a
outliserbin Jgbing vt -1O8T. &Blopd S 1867 e\ﬁg Pl H5iRgine %@P@l@%%ﬂe?}éc fo
amount of a co ound that nodul ates the activity of a
thetrieenpive apdaserthet iabevedy seotiomd3 . doepnepreeipitpeexere thea I 0P
in need thereof, wherein said enhancing the function
polyberghymidesgsl mdd:&inkfss;red hysWesten and staingbwsing antbatdi¢sspéanfict fore
enhancenment of associative |earning or nenory, wth
RPOheceptoayand @, kdeaptorst he conpound is not an EPO 53. A
nmet hod for nodulating the activity of a tissue

pr ot ect | pigureld fipichS WESER bRE o188 E)ingiles dofnBukbprRipitated
conpr|3|n§ adéﬁﬁlsterlng a compound t hat nggﬁla?%s t he

mtﬁ‘il'idéul'-}'ik?-}i Al ﬁs?écﬁator%ﬂﬁiﬁﬂd?e?é f SheAl IR BulteSE Of such

ion, the proviso that the conpound is not

imffacpilpigon AT RS e R S T on B Vtgrlﬂn%%%%f‘%
ARSI S ﬁP‘?’ﬁ{ an@hﬂ%h@ aﬁﬁ%b@ﬁ&rﬁ%ﬁ%tﬁe Z

excitable cells, tissues, or organs in a huma
recepRsan sleady boeran o s geldarove E%t“f!ﬁ GragpiopRate E‘*}‘ldo‘l?Ph efhe
receptor conplex in a human. 56. The nethod of any one
arrgif og fheiteps g Gstainst Wi, resepiscanithedye indicates thegogtiomwherg EPO
identified by the nmethod of any one of clains 1-4,
recdi@erhigratelif it20erd Arescdbin thrwdmple. Iade 2 Toavsrtid keadisof any
one of claims 50, 51, 52, or 53 wherein the conpound

imiGnoptecipafiér@die BIRE-R ih He pr@tndeE EPOSHUSY iRt 5161 Witiethe §,
cyt oki ne receptor conplex. 133 NYI-4032210v1l 58. The

recéﬂ%l]}ﬁgb&&‘y (DY ate BPOR 8157 Botiond), I24e 3 FowrFeRS €i N

he conmpound”is an anti body specific for a tissue

imﬁg%hf’e%fﬂ%@ AR Sl Sy
SRR P FRLSHL i PR o

cl ai 50, or 53 wherejin the ¢ ouny s to
Stalfl%ertthEPO -R annbogy, points to a band at about 103 kD thnpwas I ent{tqueg

h[

nucleolin (see Example 10, below). The second arrow on the botfom gel, stained with
EPO-R antibody, points to a band at about 68 kD that was identified as EPO receptor
(see Example 10, below).

The results suggest that EPO-R and £, receptor form a coniplex in cells
where both receptors are expressed. Finally, complexes were formed whether or not
EPOQ itself was present (compare Lane 1 to Lane 2), suggesting that EPO is not necessary

for formation of a tissue protective cytokine receptor complex.
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ti ssue protective cytokine receptor conplex. 61. The
nmet hod of any one of clains 50, 51, 52, or 53 wherein
the conpound enhances the activity of the tissue
Lve cytoki ne receptor conplex.
W‘P@%‘%%I one of clains 50, 51, 52, or 53 V\he]?@?ﬁ%g’%%”
conpound interferes wth the activity of the tissue

r ot recept nmet hod
oA ﬁhﬁiﬁm i 5o oYty ies Whraf 8RR T e
con‘poumTlﬂ:pUr-Eé ("ﬁPeTrQE in conjunction wth an EPO

64. The t hod . of any one of c¢lai
eher o n ATOBIE SLRSOByORTIes Seg BT a5 Gﬁ%@aﬂrya‘élff&‘-‘
an anxi ety di sorder, depression, autism an attention
frogeorgplanichgngdn s dionypsytesifeoat Behain knogkeiier) micefodlstermine
aging, or cognitive dysfunction. 65. The nethod of any
whether (b feceptatispiarysda raid in ti proictiveacivity af 2 Odinsaslsia pogventing
di sorder is caused by hypoxia, seizure disorders,
or dedavinpchpggings.at | ve di seases, neur ot oxin poisoning,
mul tiple sclerosis, hypotension, cardiac arrest,
Meitydi at i on, or hypogl ycenia. 66. The nethod of any one
of clainms 50, 51, or 54 wherein the di sease or

di sor dercdrdiom y%cgl%s Wef iQ1atsd O Rithd Grild B B asl1 BiSvaRY

one of clains or 54 wherein the di sease or

S“%ﬁ%ﬂ%%@“’% g AR RSP A LY PR é/%r"mle%bé."%}ﬁ
&é%?g-%ﬁiﬁ%% R ekl ef%éié@gi‘@ 2ot SBGEAY o

|naI cor , a, e- rela d.las
Apaﬁ%fgeH et et SR ow DetbrBES: RaueoRfgst hel M) i the
| ateral sclerosis, seizure disorders, aIcohoI
PresgyFHer, 2bsnchel Arympoiet € 00mpml A phed fof--) ﬁ%ﬂdenlé’maﬁe
claims 50, 51, or 54 wherein the disease or disorder
cells seraed as@antmiu@ﬂﬂlms loand Aued Figuea 7)vdett apopinsis was nofiysluced.
met hod of claim 69 wherein the neuromuscul ar or
Apopisisiv was indasediid wild typs and 5.4~/-)lragiidmocgis vells (Chlumbké and 4
nmet hod of any one of clains 50, 51, or 54 wherein the

of Fi%‘lﬁ'@ ap Srilditypd caflicBfocis célfs in HRQrdyemelof BF8.or ABafiBiBOHPO

laim 71 wherein the di sease or disorder is

(CHBRGSSInl W f RERE 7)] f ﬁid' i E £) car§iBh9BSid/ cel lfthY pRSBESEEPO

I schem a nyocar farction, "angi na, congenital

Neal 4 prlnznetal angi na, cardiac rupture,
«k%ngll?ls fhythnia, t achy

Following 16 hours incubation, cells were fixed and processed for in sifu
detection of fragmented DNA using TUNEL (Roche Diagnostics).

The results are shown in Figure 7, which shows the percent apoptosis (y-
axis) in isolaied cardiomyocﬁes from normal and S, receptor knockout mice in the
presence and absence of EPO (Columns 3-7). The percent apoptosis for 5; (/)
cardiomyocyte cells where apoptosis was induced in the presence of EPO (Column 7)
did not significantly differ from the percent apoptosis in wild type and £ {-/-)

cardiomyocyte cells in the absence of EPO (see Columns 3 and 4),
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bradyarrhyt hm a, supraventricular, ventricul ar,
conduction abnornmalities, nyocarditis, corpul nonale,
or Blunt and penetrating trauna. 73. The nethod of any
f.clainms 50, 51, or 54 wherein the di or
Wédjlgbgg‘(r& le‘i% is of the eye. 74. The net hod ofé(gﬁ@?%ﬂq‘“??“”
wherein the disease or disorder is optic neuritis,

bl unt a enetrat i i nj.uries, j.nfeectio ¢ Ol
o okl o cHiarBE it Bt b Ftesli RO R Ratlent
arteritis, retinal ischem.a, macul ar degenerati on,

on fhemresengeof g fgrrespies dntheseteller i oscl eroti ¢ reti nopat hy,
hypertensive retinopathy, retinal artery bl ockage,
retinal vein bl ockage, hypotension, diabetic

6.6/ EXIANPEE BY DOWNSPRELM KERASE. ACTIVATIONWIAQHPDEPO ai m
52 or REoMErfeRn the excitable tissue is central
nervous system tissue or peripheral nervous system

tissue. d3terifewiRHLERY dnd Girbahi@atSEEFOOf hyifd ai M 75

wherein the peripheral nervous systemtissue is
oo R e PP LB Bl B B gt S e
o e S O A R A Bl B pmink R B prgnog ofn
sl Bt DR R PR e S B 1 gpmyiatd EFO.

subnucosal or intradermal adm nistration. 78. The
od of any one of clains 50, 51, 52, or 53 wherein
the admnistration is prior to a nedical, surgical
or nat urBaF/3/ERR aellsaversrsinmtaed fos i fadn. srithdiPg) on caepamylated
wherein the surgical procedure is tunor resection,
EP@nbdiffpsni coneqtiatigns o Activation ofik was srelyzedlyyp Western blotting of
procedure. 80. The nethod of claim 78 wherein the
celhl?ﬂit&&isin@Ei@ﬁlﬁiwﬂﬁrebﬁgnﬁﬁi@“@fdsﬁéﬁysphor&lhied'ﬂhﬁ (@&t-Take), of
claim 78 wherein the natural procedure is |abor or
MeRBkdn¥Sh¥re stri ?@d anﬁ%pré&@%&n%%nﬂ@dﬁ%@ﬁﬂﬁ 94248 confirm equal
PCTI US2004/ 013099 "SEQUENCE LI STI <110> The Kenneth
ren Institute, Inc. <120> TI SSUE PROTECTI VE
OKI NE RECEPTOR COWPLEX, ASSAYS FOR | DENTI FYI NG

TI SSUE RROTEGTLNR QDG ARS, AN St RS by

polyacrylamide gel electrophoresis and stained using PY-Jak2 antibodies. The top

1o

shows that phosphorylated Jak2 was present in cells stimulated with EPO at 5 nM and
50nM concentrations.

The results suggest that carbamylated EPO cannot induce downsiream
activation of the classical EPO receptor homodimer in cells expressing the EPO receptor.

This suggests carbamylated EPO does not bind to the classical EPO receptor homodimer.

6.7 EXAMPLE 7: BAF3/EPOR CELL-BINDING ASSAY

To determine whether cells expressing the EPQ receptor bind EPO and
carbamylated EPO, BaF3 cells were contacted with each ligand and binding affinity was

measured in a competitive binding assay.

13}



10

15

20

<130> 10165-028-228 <140> <141> <150> 10/ 676, 694
<151> 2003-09-30 <150> 60/ 465,891 <151> 2003-04-25
<160> 212 <170> Patentln version 3.2 <210> 1 <211> 5

< <213> Hono sapiens <400> 1 Val
warérgfﬁtﬁiﬁgr >Woﬂmﬂ099

<210> 2 <211> 8 <212> PRT <213
sapiens <400> 2 Thr Lys Val Asn Phe Tyr Ala Trp 1 5
M. 2 S0> 3 <211> 9 <212> PRT <213> Hono sapiens <400> 3
Gy Leu Arg Ser Leu Thr Thr Leu 1 5 <210> 4

211> 6 1 M 125-1 BPO and graded doses of unlabelled EPO and carbamylated
EPO, respectively were incubated 30 min at RT in PBS in 106 wells. The membranes
were washed on filters and counted for membrane bound 125-I EPO in a gammacounter.
The receptor bound fraction of radioligand was plotted as bound 125-I EPO against
graded doses of unlabelled ligand.

Figure 9 shows a graph of ligand binding affinity for BaF3 cells
expressing the EPO receptor. Ligand concentration in nM (x-axis) is plotted against
binding (cpm) (y-axis) for BaF3 EPO receptc;r expressing cells contacted with EPO
receptor ligands EPO and carbamylated EPO.

The BaF-3/EPO-R cells bind EPG with an affinity of about 1 nM,
whereas no carbamylated EPO binding was detecteble. The resuits indicate that
carbamylated EPO does not conpetitively inhibit binding of EPO to cells expressing the

EPO receptor.

6.8 EXAMPLE 8: UT-7 MEMBRANE ASSAY

To determine whether cells expressing the classical EPO receptor dimer
bind EPO and carbamylated EPO, UT-7 cell membranes were contacted with each ligand
and binding affinify was measured in a competitive binding assay.

Methods

One hundred micrograms of UT-7 membranes were incubated 30 min at

room temperature in 200 ul PBS with 0.1 nM "*’I EPO and graded doses of unlabelled

EPO and carbamylated EPQ, respectively. The membranes were washed on filters and

- counted for membrane bound '*’I EPQ in a gammacounter. The receptor-bound fraction

of radioligand was plotted as bound "I EPO against graded doses of unlabelled ligand.
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<212> PRT <213> Honp sapiens <400> 4 1 WO
2004/ 096148. PCTI US2004/ 013099 Ser Asn Phe Leu Arg
Ay 15 <210> 5 <211> 193 <212> PRT <213>

(giotohlsdsfisal <220> §223> Descri pti on of tht’ﬁ%@%’oﬁ”? )

equence: mutein <400> 5 Met Gy Val His
Ala Trp Leu Trp Leu Leu Leu Ser Leu 1 5 10 15 Lau

eu ro Leu uP .. Va e | a .Pr ro
ThRPlp{ BB iR vt iy Ry Bl o M IR Pulobrd o ¢
Al a Lys Gu 35 40 45 Ala Au Asn lle
GM?%FYIW&E@;}“@}%SWS? ®F%dH s Cys Ser Leu Asn Gu 50 55
60 Asn Ile Thr Val Pro Asp Thr, Lys Val Asn_Phe Tyr
Al a Trp Yigured0ghogsa arepwlsen Wadmgpiinigy for %7 eslh” g n
Ala Val Qu Val Trp Gn Ay Leu Ala Lau 85 90 95 Lau
megbrane havixigaha/BPO kesaptar: diging canaenirgtion M| (xaxivhis piaged
Ser Ser 100 105 110 A n Pro Trp Gu Pro Lau G n Leu

agdifist bivding fspmn) (y-axid) far VEI7 ERQureGeptor ekffsssliell 2tembiangs Ar ¢
Ser Leu Thr Thr Lau Leu Arg Ala Lau Ay Ala dn Lys

corfthdtedhiith BBO rebdfor ligands EPO and carbamylated EPO.

The results indicate that carbamylated EPO does not competitively inhibit

binding of EPO to cells expressing both the classical EPO receptor dimer.

6.9 EXAMPLE 9: HEMOTOCRIT AND HEMOGLOBULIN
CONCENTRATIONS :

Mice were administered EPO and modified EPO to determine whether
carbamylated EPO or asialoEPO have the same erythropoietic capabilities, i.e., increased
hematocrit and increased hemogiobin, as EPO.

Methods

Mice were injected intravenously 5 times per week with 50pg/kg of EPQ,

. carbamylated EPO and asialoEPQ for 4 weeks. Serum hemoglobin concentrations and

the hematocrite were determined by a hemoglobinometer using blood (<50 uf)

~ withdrawn from the retroorbital plexus under isoflurane anesthesia.

Figure 11 shows histograms of 11A, hematocrit levels as measured by the
percent vdlume of hematocrit (y-axis), and 11B, hemoglobin levels measured in
c_oncen&aﬁon in mM (y-axis), in mice after administration of control (vghicle), EPO,
carbamylated EPO, and asialoEPO (x-axis).

| The results indicate that carbamylated EPO and asialoEPO administered
to mice do not induce the increased hematocrit and hemoglobin exhibited by mice which

were administered EPO. This suggests that carbamylated EPO and asialoEPO interact
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Ala Ile Ser Pro.Pro Asp Ala Ala Ser Ala Ala Pro Lau
Arg Thr Ile L45 150 155 160 " hr Ala Asp Thr Phe Arg
Lys Leu Phe Arg Val Tyr Ser Asn Phe Lau 165 170 175

ys Lau Lys Lau Tyr Thr Ay Gn A
W%%ﬁﬁ'&ﬁ‘% T80 185 190 5 b 2004/ 0ob1as | rCHBsAURLIY

PCT/ US2004/ 613099 Arg <210> 6 <211> 193 <212> PRT
.s21 Antificial .<220> tlon of.
e "Elﬁ’a‘ieh%’é’d’ e b gomeg 5?351’458?{% e
ayu Tr Lau
exptartl estitst 1 e itng e osg %cc@rm ooyl
Pro Pro Arg Lau 20 25 30 Ile Cys Asp Ser Arg Val Leu
ER§ #pd AS]@JO#“«?B dogigt ping, ﬂ@ﬂ]’%egﬁpwén@haref% capgompalt theq y
Asn Ile Thr Thr Ay Cys Ala Au H s Cys Ser Lau Asn
erythigpoigiy &8viles of .1 1 e Thr Val Pro Asp Thr Asp Val Asn

Phe Tyr Ala Trp Lys Arg 65 70 75 80 Mt du Vval Ay
G@n dn Ala Val Au Vval Trp An dy Lau Ala Lau 85 90

PP io DETBCTING g el oL RN T

An Leu tiieSrd@itafS RS Wkt Yt athe § %cephorinditily 125
described in Example 4 above was further analyzed. In particuiar, the protein
corresponding to the 103 KD band shown in Figure 5 five Lane 1 (top) further analyzed
to determine the identity of another protein that had precipitated in the samples.
Methods

P19 cells were grown to 70% confluence in complete medium. They
were freated with 10 ng/ml EPO or saline (C) for 15 min, then detached by tapping on
the flask, spun for 7 min at 700 rpm and resuspended in lysis buffer (TBS with protease
inhibitors, 2mM CaCl, 1% Triton and 1%NP40) to give a final concentration of Img

protein/ml. CaCl was present in the lysis buffer, and freezing or vortexing were avoided,

. to maintain protein interactions, After removal of debris by centrifugation for 10 min at

120000 rpm, the Iysate was incubated with protein A sepharose (Pharmacia, 10 microL

drained gel/ml) for 1h at room temperature to remove non specific binding.

The supernatant was then incubated with protein A Sepharose (10 microL
gel/ml) previously coupled to the antibody for 1h and washed three times with lysis
buffer. Either an antibody against beta common chain (K17, Santa Cruz
Biotechnologies) or a mixture of two antibodies against EPO-R (M20 and h194, Santa
Cruz Biotechnologies) at a final dilution of 1:200 were used and the incubation was run
overnight at 4°C. Protein A sepharose beads were then washed five times with low
detergent lysis buffer (the same as above, except 0.5% Triton and no NP40) and bound
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;eu Arg Ser Lau Thr Thr Leu Lau Arg Ala Lau Ay Ala

Gn Lys Gu 130 135 140 la lle Ser Pro Pro Asp Al a

Ala Ser Ala Ala Pro Lau Arg Thr Ile 45 150 155 160
wdYoofNer4fSP Thr Phe Arg Lys Lau Phe Arg Val,

oot I 10 76 rg Gly Eys Lau Lys Law S"Eff‘;

Ay Glu Ala Cys Arg Thr 3 V\D2004/096148

PCT| US2Q04 18 80
SRR Egn%a%‘@s iaé P i pmphiter

. tcc t cctgct gtcgctccct
W‘@?ﬁ@?@ﬁ‘ﬁ?&ﬁ%‘t‘ﬁa@gg 3‘[‘@8‘3 i{j%csijs é;.iﬁcgcct cat ct

gt gacagccg .a ctggag 120 _ aggtacctct cca .
ggaggccgHiy @g@tb@%‘gﬁé’“ @‘Q&@‘Ef‘@‘?&?“?’@%ﬁ g‘? %g ?desmmed
agcttga agaat at cac tgtcccagac accaa tta atttctat c
forderdeuta oty THOIRTUGR Db ce FOUTRPAAYDS |
t ggcagggcc tggccctget gt cggaagcet 300 gt cct gcggg
sequenind posetingparcpgtagaolactionitide.Prgfeine yerpdy gejetizastet guearnighic
360 atgtggataa agccgtcagt ggccttcgca gcctcaccac
at 30CC gdthito@ein Rromb g Yhdisdz W) sicomgaatgionadd 2 apetl dca 25 mM
cctccagatg cggcctcagc tgctccactc cgaacaat ca 480

am§lofitb O caonkie! I0YCRBPAIIE bEGEERBEPtdE attChgRinmhlifCPaaYJ9
gaaagct gaa 540 gctgtacaca ggggaggcct gcaggacagg A

wag fR88d §9a BRfer RALRATTM Tkikasdisted TaddraisdrhHon/iofization
tificral <220>

(MALDI) mass spectrometer using a~-cyano-4-hydroxycinnamic acid (Bruker Daltonics

Billerica, MA) as a matrix. The mass spectra were externally calibrated with a mixture of
7 standard peptides in the range between 1000 to 3000 Da. Data generated were
subjected to database (NCBInr) searching using as programs Mascot
(hitp://www.matrixscience.com} and Profound (http://prowl.rockefeller.edu/) allowing
up to 1 missed trypsin cleavage and a mass tolerance of £0.2 Da. Mass spectrometry was
used to détennine the identity of nucleolin.

The results suggest that the P19 cells expressing the EPO receptor and the

3. receptor that form a tissue protective cytokine receptor complex produce nucleolin in

response to administration of EPQ. Figure 12 shows a photograph of the SDS-PAGE

gel with a 103 KD nucleolin protein circled.

6.11 EXAMPLE 11: SPINAL CORD INJURY IN §¢c RECEPTOR KNOCK-OUT
MICE

Spinal cord injury was induced in §, chain knockout (-/-) mice and normal
(wild type) mice to further investigate the results described above in cardiomyocytes
from B, knockout mice and to determine whether 3, receptors played a role in the

protective activity of EPO following spinal injury.
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<223> Description of Artificial sequence: priner
<400> 8 agctctcgag gcgcggagat gggggtgcac gaatg 35
<210> 9 <211> 36 212> DNA <213> Artificial a220>

: > scription of Artificial sequence: priner
W‘?%‘g@ﬁ@gugct ctaga cacacctggt catctgtctc CEW%O%QBO”
210> 10 211> 193 212> PRT 4 WD 2004/ 096148
PC'IH US2004/ 013099 <213> Hono sapi ens <400> 10 Met Ay
Meihods|j s G u Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser
Leu 1 5 10 15 Leu Ser Leu Pro Leu Gy Leu Pro Val
Leu Gy 3pigalppi ipipgy wesperfamed in mipeyging podifpationgf thes
Arg Val Leu Au Arg Tyr Lau Leu Qu Ala Lys u 35 40
projecohpEFappagua000, ActaNeurapatho Berlny 60:33-32)q Tihe kchnigys  Ser
Leu Asn Gu 50 55 60 Asn Ile Thr Val Pro Asp Thr Lys
prodatedfmrantPhal ribdel thdt avad ned iy estAregtme@bof A BedSG citdvlet cellh, u
Val Ay Gn A@n Ala Val GuVal Trp Gn Ay Leu Ala Leu

tiséies, 30d Ofpand 1&ingFPO fodcarBhrylviet PO Spegdfiédlly, C3WblA(wild)@w 5,
Leu Val Asn Ser Ser
receptors knock-out (null) mice of 8-16 weeks of age were used. Each animal was
confirmed null by PCR analysis of DNA obtained from the tail. Spinal injury was
inflicted in five groups of mice each containing 4-9 mice. Two groups of wild type mice
and three groups of null mice. During spinal injury, animals were anesthetized with
isoflurane and a normal core temperature maintained. A laminectomy was performed at
T3 and a 2 mm stainless steel rod was applied to the dura with 15 grams of force for 4
minuntes and then removed.

Immediately following injury, a single dose of carbamylated EPO was
administered to the first group of null mice, a single dose of EPO was administered to the
second group of null mice, PBS was administered as a control to the third group of null
inice, 2 single dose of carbamylated EPO was administered to the first group of wild type
mice, and a single dose of PBS was administered to the second group of wild type mice.

Animals were then assessed for 42 days using the scoring system of Basso
et al. {1995, J. Neurotrauma 12:1-21). The Basso, Bez-tttie, Bresnahan (BBB) scale is a
21-point scale for testing normal overground motor locomotion that is commonly used to
measure of functional recovery following spinal cord injury. The BBB score is very
sensitive for detecting fine motor deficits and also assesses the degree of recovery afier a
spinal cord injury. BBB motor scores were plotted versus number of days post injury for

all groups of animals. Clinical severity was then calculated measuring the area under the

curve {AUC) of the plot of BBB versus number of days post injury. Clinical severity

122



10

15

20

25

100 105 110 A n Pro Trp Gu Pro Leu G n Leu H s Val

Asp Lys Ala Val Ser Gy 115 120 125 Leu Arg Ser Leu

Thr Thr Leu Leu Arg Ala Leu Ay Ala dn Lys Au 130
Pro Pro Asp Ala Ala Ser  Ala Al a

91.a lle Ser
W(i?@"ﬁgégdsmg Thr Ile 145 150 155 160 Chr ArHURIH/L4P
Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu 165

170 175 xg Ay .Lys Lau Lys Leu Tyr Thr d Al a Cys
valyes gmasg STeyRS ofdHce yP %ﬁ@@@w% ¥°2 iiégf@fe@/ angf gaph
212> DNA 213> Artificial 5 WO 2004/096145
showigg/tiysiinira) ©Yguy valuestonsack group WeRg®EFRd on of
Artificial Sequence: primer <400> 11 catgtggata
aagccgt Jharsguipoonfimybosede cardianyecyts ¢elly andsuggesy dst the
<211> 45 <212> DNA <213> Artificial <220> <223>
tissggotettpiciaciivitfof PO if d@ealenSerthe pesencpof a@irecepiéOidaninls.
cagagt ggt g aggct gcgaa ggccctcgac ggctttatcc acatg 45
The¥eshRPark3hown in Figure 13, which shows the BBB motor score (y-axis) versus
time in days following injury (x-axis). The wild type group of mice administered
carbamylated EPO exhibited increased motor scores throughout the 42 post-injury time
period in comparison to all other groups. The results are shown in Figure 14, which
shows the clinical severity measured in area under curve (AUC) (y-axis) and groups of
mice (x-axis). The wild type group of mice administered carbamylated EPO (column 1)
exhibited a significant increase in clinical severity values (i.e., less severity) in
compatrison io all other groups (columns 2-5). The group of null mice administered
EPO (column 5) exhibited very high mortality in comparison to all other groups. The
results suggest that a 8, receptor is necessary to achieve the therapeutic benefit of EPO in

treating injury.

The invention is not to be limited in scope by the specific embodiments
described which are intended as single iltustrations of individual aspects of the invention,
and functionally equivalent methods and components are within the scope of the
invention. Indeed various modifications of the invention, in addition to those shown and
described herein will become apparent to those skilled in the art from the foregoing
description and accompanying drawings. Such modifications are intended to fall within
the scope of the appended claims,

Al references cited herein are incorporated by reference herein in their

entireties for all purposes.
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<211> 45 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence: prinmer <400> 13
gagaat at ca ctgtcccaga caccgacgtt aatttctatg cctgg 45
<210> 14 <211> 45 <212> DNA <213> Artificial <220>
<223> Description of Artificial Sequence: priner

<400> 14 ccaggcat ag aaattaacgt cggtgtctgg gacagtgata
ttctc 45 <210> 15 <211>_{@%&C 212> PRT <213>

Artificial <220> <223> Description of Artificial
L Se“qm@ﬂl@é forridensifying a40@poursl thattm@watsfd tigsie pictagtiGy sctivity,
m%ﬁg)méeu Trp Leu Leu Leu Ser Leu 1 5 10 15 Leu
Sér ro Leu Ay Len Pro Val Leu Ay Ala Pro Pro

Arg Lewa)20 26nt&finb a\¥€dt OHAMRNRAGHABa Eshib PR B33RIR8 t
Al a Wga)Asp Ser Krgg Val Lgtﬁ €] u1 Aarlg Tyr Leu Lg%t Gu reeepior
AIaLysGIuC@BP]&@% Ala Qu Asn Ile Thr Thr Ay Cys

Ala @ ﬂ))H' Sm@éﬁmﬁg 'iheng\l/lelA'% Hssge %rotéc%vg %yt%%ne receptor complex
activity;

(c) identifying a test compound which increases or decreases the level of
tissue protective cytokine receptor complex activity as compared to the
level of tissue protective cytokine receptor complex activity measured
in the absence of the test compound; and

(d) assaying the identified test compound for tissue protective activity.

2. The method of claim 1 wherein the tissue protective cytokine receptor complex
activity is measured by measuring the binding of the test compound to the tissue

protective cytokine receptor complex.

3. The method of claim 2, wherein the test compound is labeled and binding of the
labeled test compound to the tissue protective cytokine receptor complex is measured

by detecting the label attached to the test compound.

4, A method for identifying a compound that modulates a tissue protective activity,
~ comprising;
| (a) contacting a test compound with a tissue protective cytokine receptor

- complex-expressing cell;
(b)  measuring the level of tissue protective cytokine receptor complex

“activity in the cell;
{c) identifying a test compound which increases or decreases the tissue
protective cytokine receptor complex activity as compared to the level of
tissue protective cytokine receptor complex activity measured in the absence

of the test compound; and
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Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala
Trp Lys Arg 65 70 75 80 Mt Ju Val Ay An d@n Ala
Val Qu Val Trp An Ay Leu Ala lieu 85 90 95 Leu Ser
GQu Ala val Leu Arg Gly G@n Ala Leu LeuVaI Asn Ser

Ser 1 105 110 Pr Gu Pro Gn Leu H s
Val 8 ys AR EE ‘Pf e@é‘?‘i tﬂ@"&%@@“&ﬁ rafigipe frefedie
Leu Threiffy. Leu Leu Arg Ala Leu Gy Ala A n Lys Gu

130 135 140 Ala lle Ser Pro Pro Asp Ala Ala Ser Al a
Ala Pro Leu Arg Thr Ile 145 150 155 160 Thr Ala Asp

T Ph .S bey Phe Arg Val T Ser ,Asn Ph

5. e Pt Gl EherS ity lroteblivoRsholb repqtiorgmoles
Alagtie¥sis MeBsulél by Vel sBlifekfnk8ay190 Arg <210> 16
<211> 193 <212> PRT ¢c213> Art|f| ci al 220> : 223>

Description of Artificial Sequence: nutein .400> 16

6. ngEle ge}fho\éggg d_lgﬁ]fgw%g%@ tﬂg %IIA%}%CO mkrﬁt“;f (;L@Jne%%g lﬁ&‘ %%gess at

VidastLanie EBQyorl} eonlthon Riceptéisy Leu 20 25 30 7
WD. 2004/ 096148 _ PCT/ US2004/ 013099 Ile Al a Asp Ser
Arg Val Leu Gu Arg Tyr Leu Leu Gu Ala Lys Qu

7. The method of Claim 6, wherein the cell endogenously expresses an EPO receptor

and is transformed with a nucleic acid comprising a nucleotide sequence that (i) is

operably linked to a promoter, and (ii} encodes a f§ common receptor polypeptide.

8. The method of Claim 6, wherein the cell endogenously expresses a B common
receptor and is transformed with a nucleic acid comprising a nucleotide sequence that

(1) is operably linked to a promoter, and (ii) encodes an EPO receptor polypeptide.

9. The method of Claim 7 or 8, wherein the nucleotide sequence is derived from the

same species as the cell.

10. A method for identifying a compound that modulates a tissue protective activity,
comprising:

(a) contacting a test compound with a cell which is recombinantly
engineered to express an EPO receptor, wherein said cell is
transformed with a nucleic acid comprising a nucleotide sequence that
(1) 1s operably linked to a promoter, and (ii) encodes a 8 common
receptor polypeptide;

(b)  measuring the level of tissue protective cytokine receptor complex
activity in the cell;

(¢)  identifying a test compound that increases or decreases the level of
tissue protective cytokine receptor complex activity in the cell refative

 to the level of tissue protective cytokine receptor complex activity
measured in a control cell, wherein the control cell is of the same cell
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35 40 45 Ala Gu Asn Ile Thr Thr Ay Cys Ala Au Hi's
Cys Ser Leu Asn Qu 50 55 60 Asn Ile Thr Val Pro Asp
Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80
Mt Qu Val Ay An @n Ala Val- Qu Val Trp Adn Gy

Leu Ala Leu 85 90, 95 r G.u Ala Val Leu, y .
G A a | b tpellaateals) aadis notofnebamadyideh duged aci
Trp Gu Pro cbﬁgri@n%alnﬁéleﬂid% s\f@hen@@ﬁla{—éiﬁ_is%b@ramllirﬁﬁd to a
Gy 115 120 125 en Arg Ser 'Leu Thr Thr.Leu Leu Arg
Al a Leu @ y promoter, and (i9 eabaded 36 cogBongecepiirgolyipeptiier and
Pro Pr Al a. Al er.. Ala Pro u A Thr lle . .
145 1509455 Safine R ARl iropig 1ar y Gie tisptish activiy.
Arg Val Tyr Ser Asn Phe Leu 165 170 175 Arg.dy Lys
Leu Lys Leu Tyr Thr Ay Gu Ala Cys Arg Thr Ay Asp
11. 18”6)“11%8‘1 fogdensiying 2 pompeynd thatmedulges a kssug propeiive activity,
Arc()h%hgihgl <220> <223> Description of Artificial
sequence?” mutein c400> 17 let Ay Val Hs Au Cys Pro

Al a Tr )L eu cdutpctingla tbe Gompourderith € tecombifintl&ll thtexSRkses a B
Leu Pro lieu Ay Len Pro Val. Leu Gy Ala Pro Pro Arg . .
Leu 8 WO 208%1598 1eRsPionT7hotein susl gelbtsgransformed with a nucleic acid

comprising a nucleotide sequence that (i) is operably linked to a
promoter, and (ii} encodes a EPO receptor polypeptide;

(b)  measuring the level of tissue protective cytokine receptor complex
activity in the cell;

(c) identifying a test compound that increases or decreases the level of
tissue protective cytokine receptor complex activity in the cell relative
to the level of tissue protective cytokine receptor complex activity
measured in a control cell, wherein the control cell is of the same cell
type as the cell of step (a) and is not transformed with a nucleic acid
comprising a nucleotide sequence that (i) is operably linked to a
promoter, and (ii) encodes a 8 common receptor polypeptide; and

(d) assaying the identified test compound for a tissue protective activity.

12, A method for identifying a compound that modulates a tissue protective activity,
_comprising:
(a) contacting a test compound with a tissue protective cytokine receptor
complex-expressing cell, wherein said cell is transformed with a
- nucleic acid comprising a nucleotide sequence that encodes a reporter
 gene operably linked to a regulatory element associated with a tissue
protective cytokine receptor coniplex activity;
(b) identifying a test compound that increases or decreases the level of
- reporter gene expression relative to the level of reporter gene
expression measured in the absence of the test compound; and
(©) assaying the identified test compound for a tissue protective activity.
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13.

14.

15.

16.

17.

- 18.

19,

170 17%% Ar gowvlng;%teité‘femm%n

20 25 30 Ile Cys Asp Ser Ile Val Leu Qu Arg Tyr Leu
Leu Au Ala Lys Au 35 40 45 Ala Gu Asn Ile Thr Thr
@y Cs Ala Au His Cys Ser Leu Asn Au 50 55 60 Asn
Il'e Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp

Lys Arg 65 70 75 80 Met u Val Gy Gdn dn Ala Val
GQu Val Trp An Ay Lau Ala Leu 85 90 95 Leu Ser Qu

Al Bhe\adthdedf Glafin & Ywldrén ﬁie&e%ﬁ BokPéle@ht 168 E‘er@ﬁrres%%ﬁse element.
100 105 110 G n Pro Trp Gu o Leu G n Leu H's

Asp Lys Ala Val Ser Gy 115 120 125 Lau Arg Ser Leu

Ta‘% g SRR Rl Saaiio g ity
Proomipeisindr g Thr 11e 145 150 155 160 Thr Ala Asp Thr

Phe Ar L s Leu Phe Arg Val Ser Asn Phe Leu 165
A q\fwh Fyell mpisg:d u Al a

%:S% Ar<g 1-?|__Er. [g%y é%@gg %gjtdﬂg%&%ﬁkgg ccgﬁgrg% g%geggégr geng ?}ﬂ'erably

Description of Atihkdd toiaddindbeg|sierspecifiofisred DN AMAxg d@nain of a
Met Ay Val Hs Glu s Pro Ala Trp Leu Trp Leu Leu
Leu Ser Leu 1 5Uggscyptiepal activator;

(1) - a first fusion protein comprising {A) the DNA binding domain
of the transcriptional activator, and (B) a first tissue protective
cytokine receptor polypeptide or a fragment thereof; and

(iii)  asecond fusion protein comprising (A) an activation domain
of the transcriptional activator and (B) a second tissue
protective cytokine receptor; and

(b) detecting reporter gene expression,
such that if the reporter gene expression in (b) differs relative to the reporter gene
expression detected in the absence of the test compound, a compound that modulates

a tissue protective activity is identified.

The method of any one of Claims 4, 10, 11, 12, or 14, wherein the cell is a
prokaryotic cell.

The method of any one of Claims 4, 10, 11, 12, or 14, wherein the cell is a eukaryotic

cell.
The method of Claim 16, wherein the eukaryotic cell is a human cell.

The method of any one of Claims 4, 10, 11, 12, or 14, wherein the cell endogenously

expresses at least one receptor of the tissue protective cytokine receptor complex.

The method_ of any one of Claims 4, 10, 11, 12, or 14, wherein the cell is a BaF3 cell.
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WD 2004/ 096148 PCT/ US2004/ 013099 Lau Ser Leu Pro Len
Gy Leu Pro Val Leu Ay Ala Pro Pro Arg Leu 20 25 30
Ile Cys Asp Ser Arg Ser Leu Gu Arg Tyr Leu Leu Glu
AIaLysGIu 35 40 45 Ala GQu Asn Ile Thr Thr

20. G IR o P oySo R iy res A evris’ o ef)%hwa protective

6 ytkinkae&Ptor Tk UsalBe@od cbhprishgt Ala Val d u Val
Trgm{ &Q'Leu Rla Leu 85 90 an Lau Ser Gu Ala Val

Leu Ar gﬁa)c;l y camtactingz g rompoundawiting aelbef 2 Bedified gepst ggin
110 d n Pro eu.dn Leu H s, Val

Ao val o cointgtydickbat i Quuts hbands wpSRenetip atis
Leu Leu Arg oﬁérabllyemkéa 'y a%s@uﬂmtdeuﬁe &rokidSecdpiSr cbifplex-
Ala lle Ser Pro Pro Asp Al a a Ser Ala Ala Pro Lau

Arg Thr Ile resm%“ﬂ‘@s@m@e@r agh(ii) PRpresena Asgye Prteqtive cyipkine

Lys Leu Phe %E%TY Iﬁ gr Asn Phe Leu 165 170 175

Arg Ay Lys yr Thr Ay Ju Ala Cys Arg

Thr d yb)Asp de&ﬁﬂnﬂa&&hdﬁ:@el oﬁagtivi@fl{ﬁh tikSue pidtedtivel§okine receptor
<212> PRT <213> @rt i ficjal 20> <223> Description

of Artifici SPMBISY ¥ﬁ1?ésuf’r?§tﬂé? vel Of BePOTIPH TG X PICYSIapy

Hisgch(hat 1962 18ePoYeBorldr Beh@AbtilitD -8 phbnde®? th€orpBHnd

increases or decreases relative to the level of reporter gene activity in the absence of
the compound, then a compound that modulates the activity of a tissue protective

cytokine receptor complex is identified.

21. A method for identifying a compound that binds to a tissue protective cytokine
receptor complex, comprising:
(a) contacting a tissue protective cytokine receptor complex with (i) a
tissue protective cytokine receptor complex ligand attached to a first
label and (if) an equivalent amount of a test compound attached to a
second ]abel under conditions conducive to binding;
(b) removing unbound material from the tissue protective cytokine
receptor complex; and
() detecting the level of the first and second labels wherein if the second
label is present the compound binds the complex and if the level of the
first label decreases relative to the level of the first label where the
labeled ligand is contacted with a tissue protective cytokine receptor
complex under conditions conducive to binding in the absence of a test
compound after removal of unbound material,
then a compound that binds to a tissue protective cytokine receptor complex is
- identified.
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22.

23.

24.

25.

26.

5 10 15 10 WO 2004/ 096148 PCTI US2004/ 013099 Leu Ser
Leu Pro Leu Ay Lieu Pro Val Leu Ay Ala Pro Pro Arg
Lou 20 25 30 Ile Cys Asp Ser Arg Val Ala A u Arg Tyr
Leu Leu Gu Ala Lys Gu 35 40 45 Ala Qu Asn Ile Thr

Th . u Hs Ser u n.Gn 50 55 60
ek ok icChiiy B Ratboif af lpoutitel Tt viidnahn fifue
Triote kitibreddptotzoBl G Nathe floYecBldlcyfbiindYeept
Vapljo(}wljve\?glg) Tr_pee@n Goﬁ@fgl%n a Leu 8?3%)08695 C@unSerep o

G RmRler WInPIEe:Arg Gy Gn Ala Leu Lou Val Asn Ser

Vol nagPLys iy E Nahced Rt kS B flahy v
Leu Thr Thr tiseue pretectvedyfkinelraceptarycoMpiex @h thelpy&efdelbt one or

130 135 140 Ala lle Ser Pro Pro Asp Ala Ala Ser Al a
Ala Pro Leu gt tephrompoyndsiunien geditgms sgryluctyg fo pingdingsand

165 178178 AP OB 3T M e e oA B gomplex

Al a Cys Ar g lighad i@upd Asthe tiz8@ pr8cti@ytdking re@par caplex;

2 ]é%& t}lgtglf thze%%ni)ugﬁ (-)rf b%]ﬁgg tisAsrute ipi‘(itgci:tlavle cytokine receptor complex ligand
measured in (b} differs from the amount of bound tissue protective cytokine receptor
complex ligand measured in the absence of the one or more test compounds, then a

compound that modulates the binding of a tissue protective cytokine receptor complex

ligand to the tissue protective cytokine receptor complex is identified.

The method of Claim 22, wherein the amount of bound tissue protective cytokine
receptor complex ligand is measured using a tissue protective cytokine receptor

complex ligand-specific antibody.

The method of Claim 22, wherein the tissue protective cytokine receptor complex
ligand is labeled and binding of the tissue protective cytokine receptor complex ligand
to the tissue protective cytokine receptor complex is measured by detecting the label
attached to the tissue protective cytokine receptor complex ligand.

The method of Claim 24, wherein the label is fluorescent.

A method for identifying a compound that modulates the interaction between a tissue

- protective cytokine receptor complex and a tissue protective cytokine receptor

complex ligand, comprising:
(a) contacting a tissue protective cytokine receptor complex with one or
more test compounds; and
(b)  measuring the tissue protective cytokine receptor complex activity,

such that if the activity measured in (b) differs from the tissue protective cytokine

- receptor complex activity in the absence of the one or more test compounds, then a

129

NYIH4032210v1



27.

28.

29.

30.

31.

. 32

33.

220> 223> Description of Artificial Sequence: nutein
100> 20 .t dy Val Hs GQu Cys Pro Ala Trp Leu Trp Leu
Leu Leu Ser Leu 11 WD 2004/096148 PCTI US2004/ 013099 1
5 10 15 Leu Ser Leu Pro Leu Ay Leu Pro Val Leu Ay
Ala Pro o Ar eu,20 .25 30 . lle s..Asp_Ser .Arg \Val
L Smepnd. b oo nfERetphen fop sl pators va rafine
Grbbeﬁﬁiﬂ cbﬂnpleI lAhd tHartis6Reprdestiv tdRink rebeptdpompRk 1ie8hd is
Asn Qu_ 50 55 60 Asneyple Thr@\t/al Proe?)ASp Thr Lys VaI

Ad¢entiied.Tyr Ala Trp Lys Arg 65 70 75 80 Met Qdu Val
Gy An dn Ala Val Qu Val Trp An Gy Leu Ala Leu 85
90 95 Leu Ser Gu Ala Val Leu Arg Ay G n Ala Leu Leu

Vdhe Assthddest abg bne &ﬂ@laﬁﬂﬁl 100 A 10 oP2EwREPiInCGhalti RGO plobditive
Gn Leu H s Val Lys Al a Val ~Ser Gy 115 120 125

L &¥OKfng regeptop é@nniﬁr aqtmﬂyué repgiiedapyycol prolifeigtion gr gglly
a 130 135 140 Ala lle Ser Pro Pro Asp Al a
| dméé&ﬁ’ gi”g Ala Pro Leu Arg Thr Ile 145 150 155 160

Thr AI a Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser

ey 165 170 175 Gy L eu,Lys Leu Tyr .,
?ﬁfi OECE any 3%9@ Clajns hhehrs 9@3 W %ﬁw gr5in 188 tigg Pr%rsﬁwe
2 %ﬁﬁkx%é rec%gtlnlﬁonlﬁéx activity measured is the ability of the tissue protective

cytokine receptor complex to interact with a tissue protective cytokine receptor

complex ligand.

The method of any one of Claims 4, 10, 11, or 12, wherein the step of assaying the
identified compound for tissue protective activity comprises detecting the presence of

nucleotin in the cell,

- The method of any one of Claims 4, 10, 11, or 12, wherein the step of assaying the
identified compound for tissue protective activity comprises detecting or measuring

an increased level of activity of neuroglobin or cytoglobin in a cell.

The method of any one of Claims 1, 21, 22, or 26, wherein the tissue protective

cytokine receptor complex is in solution.

The method of any one of Claims 1, 21, 22, or 26, wherein the tissue protective

cytokine receptor complex is in a cell.

The method of Claim 22 or 26, wherein the compound inhibits the binding of a tissue
protective cytokine receptor complex ligand to a tissue protective cytokine receptor

complex.
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34.

35.

36.

37.

38.

39.

-40.

41.

: 212> PRT :213> Artificial :220> :223> Description of
Artificial Sequence: nmutein 400> 21 12 WO 2004/ 096148

PCTI US2004/ 013099 Met Gy Val Hs Au Cys Pro Ala Trp
Len Trp Leu Leu Len Ser Leu 1 5 10 15 Lea Ser Leu Pro

L ro | u.g a Pro Pro, Ar ey. 20

o b R or o Wteln B Restud gl I Sindfie iy
Altasdeytsotettive o3k rébeptdtlcample 1aAd 1o £riskhd profectif@ oytéRise
Ala Au H's Cys Ser Leu Asn Au 50 55 60 Asn Ile Thr
Vascepiop co@picrhr Lys Val Asn Phe Tyr Ala Trp Lys Arg

65 70 75 80 Mt GQu Val GGy An Gn Ala Val du Vval
Trp An Ay Leu Ala Leu 85 90 95 Leu Ser u Al a Vval

L dihe Arethd@ of afd bndbBClagtis 1,1, ¥3lor A6 wikeéin Gy tissdddfiofkdfive
110 n Pro Trp Qu Pro Leu An Leu H s _Val Asp Lys
AICKtoRARe regeptopLympleX sontagied mstep (@his gng gl Sunis§. Thr ™ Thr
Leu Lau Arg Ala Len Ay Ala dn Lys Gu 130 135 140
Ala lle Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu
ArTle Tiiethokdlof angt e ABOlaiib1, PE022, br T6rwhkdrein AsgisHinr profeetive

Ar ys Lau Phe .Val Tyr Ser n Phe Leu 165 170
| RORRE gecpipr E@}Elﬁregeﬁ U %%}afe%?lﬁ%ﬁw WY Gu Ala Qs
Arg Thr Ay Asp 180 185 190

The method of any one of Claims 1, 21, 22, or 26, wherein the tissue protective

cytokine receptor complex is immobilized to a solid surface.
The method of Claim 37, wherein the solid surface is a microtiter dish.
The method of Claim 37, wherein the solid surface is a chip.

A method for identifying a compound that is a tissue protective cytokine receptor

complex ligand, comprising:

(a) contacting a test compound with a ligand-binding tissue protective receptor
complex fragment comprising at least one EPO receptor extracellular domain
and at least one f§ common receptor extracellular domain fused to an F,
fragment attached to a solid support;

(b)  removing unbound test compounds from the solid support; and

(©) identifying the compound attached to the tissue protective cytokine receptor

complex fragment,

| such that a compound bound to the solid support is identified as a compound that is a

tissue protective cytokine receptor complex ligand.

The method of any one of Claims 1, 4, 10, 11, 12, 14, 20, 21, 22, 26, or 40, wherein

-~ the test compound is an antibody specific for the tissue protective cytokine receptor

complex.
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42,

43.

44,

45.

46.

47.

48.

49,

Arg c210> 22 211> 193 c212> PRT :213> Artificial

: 220> : 223> Description of Artificial Sequence: nutein
13 WD 2004/ 096148 PCT/ US2004/ 013099 <400> 22 Met Qvy
Val Hs GQu Cys Pro Ala Trp Leu Trp Len Len Leu Ser

ot o 5 gnkBE Rl D58 s Pty B s
Argitibady dpecificifet Aisgudprioteetive dx2okifd tecdtdr doMpl&R 1ibandS 40

45 Ala Qu Asn Ile Thr Thr Gy Cys Ala Au H's Cys Ser
Leu Asn Gu 50 55 60 Asn Ile Thr Val Pro Asp Thr Lys

ol B T 5 0. 195000, Pty

Lebe 85t @thpdbnd {sasnfairméeculdl a Val Leu Arg Gy G n Ala
Leu Leu Val Asn Ser Ser 100 105 110 Gn Pro Trp Qu
Pro Leu @n Leu His Val Asp Lys Ala Val Ser Gy 115

1 I ThraThr I -
L ot SR 100 10 1250 6 Al
Adlpe tabtaomipauiBkis aMleptidd.a Pro Len Arg Thr Ile 145 150
155 160 Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val

Tyr Ser Asn Phe Len 165 170 175
The method of any one of Claims 1, 4, 10, 11, 12, 14, 20, 21, 22, 26, or 40, wherein

the test compound is a member of a library.

The method of any one of Claims 21, 22, 26, or 40, wherein the tissue protective

cytokine receptor complex ligand is an EPO.

The method of any one of Claims 1, 4, 10, 11, 12, 26, or 40, wherein the compound

- binds the tissue protective cytokine receptor complex.

The method of any one of Claims 21, 22, 26, or 40, wherein the compound binds the

tissue protective cytokine receptor complex ligand.

A method for identifying a compound that modulates a tissue protective activity in a

mammal, comprising:

(a) administering the compound to a first mammal immediately following
infliction of an injury, wherein the first mammal endogenously expresses a
tissue protective cytokine receptor complex; and

| (b) administering the compound to a second mammal immediately following
infliction of the same injury as in step (a), wherein the second mammal is
deficient in expression of a tissue protective cytokine receptor complex;
such that if recovery from the injury differs in the mammal of step (a) as compared to

the mammal of step (b), a compound that modulates a tissue protective activity is

~ identified.
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50.

51.

52.

53.

54.

55.

56.

- 57.

Arg Gy Lys Leu Lys Leu Tyr Thr Gy Au Ala Cys Arg
Thr Ay Asp 180 185 190 Arg <210> 23 <211> 193

<212> PRT <213> Artificial <220> <223> Description
of Artificial Sequence: mutein 14 - WD 2004/096148

Pr o%%%%%/u%%tﬁ%% rprev%ggn gﬁlS%% gh%g g'ftug‘x%g %Hsmg

Le?ldnﬁ‘mstehﬂgla EPfempk:&ﬂlbaﬁy)effbﬁiVe RiuMedf alcethpGhiyd AbhembBiifates the
ProAr ey 20 25 30 Ile Cys Asp Ser Arg Val Leu Qu
Qg o %QPSE%WC’@CHV%FEOIE%T‘?@HSOI Comphex 123 hymandp peedg such

R R SR A R S T e S

Tyr Ala Trp Lys Arg 65 70 75 80 Mt Gu Val dy Gln

A o VTR L B i LS o

- AsiffeSiflg eR8ftabld BQud 05 110 G n Pro Trp Qu Pro Leu Gn

Leu H's Val .Asp Lys Ala Val Ser Gy 115 120 125 Leu
Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln

?g&r m%hodi T ené?s%u}]_'étg\ E}né:g F ("f)i% arlbhi %Isﬂ_éﬁui% Er (irgéns n a human
comprising administering a therapeutlcally effective amount of a compound that
modulates the activity of a tissue protective cytokine receptor complex to a human in
need thereof, wherein said enhancing the function of excitable cells, tissues, or organs
results in the enhancement of associative learning or memory, with the proviso that

the compound is not an EPO.

A method for modulating the activity of a tissue protective cytokine receptor complex
in a human, comprising administering a compound that modulates the activity of said
complex to a human in need of such modulation, with the proviso that the compound

is not an EPO.,

A method for treating or preventing a disease or disorder in a human comprising

modulating a tissue protective cytokine receptor complex in a human.

A method for enhancing the function of excitable cells, tissues, or organs in a human

comprising modulating a tissue protective cytokine receptor complex in a human,

The method of any one of claims 50, 51, 52, or 53 wherein the compound is identified

by the method of any one of claims 1-4, 10-12, 14, 20-22, 26, and 40.

The method of any one of claims 50, 51, 52, or 53 wherein the compound is an

| antibody specific for the tissue protective cytokine receptor complex.
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58.

59.

60.

61.

62.

63.

64.

65.

- 66.

67.

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser
Asn Phe Leu 165 170 175 Arg Gy Lys Leu Lys Leu Tyr
Thr Ay Gu Ala Cys Arg Thr Ay Asp 180 185 190 Arg
<210> 24 c211> 193 <212> PRT <213> Artificial ¢220>

157 N&&QQ&%@&?&%@ of B at a#ﬁé@% gg'@alﬁereﬁ%ﬁégcoiﬁ%oung jsan

Description o Artl equénce: nutein

MeantiGhdy spmtifielifer aGlissuQyotctioc dytcaiuﬂ'er fecépter chmpldxdipahé.u
Leu Ser Leu 1 5 10 15 Leu Ser Leu Pro Leu Ay Leu
Pro Val Leu Gy Ala Pro Pro Arg Len 20 25 30 Ile Cys

ASTheS8EthAN 6f aM@'onb Sl 44, '51 Tyt oﬁ%h&bﬁn%@cdﬂl&uhx?ﬁ a smail
GJu 35 40 45°Ala du Asn'il’e Thr Thr

Himolee, Beptide, emmsmbaafalﬁmfnﬁs 60 Asn IIe Thr Val
Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 65 70
75 80 Met Au Val Ay An A@n Ala Val Qu Vval Trp @n

G Thelrg@hd & 4n@én85f QRinR%0, 5EB256 53Gvheréth #h M@ mdeRAd 6ﬁﬂs to the
Gy Gn Ala Leu Leu Val Asn ‘Ser Ser 100 105 110

Prtﬁsmmoﬁwe%klwe@wflcpmkﬂ s Val Asp Lys Ala VaI
Ser Ay 115 120 125 Len Arg Ser Leu Thr Thr Leu Leu
Arg Ala lieu Ay Ala @n Lys Qu 130 135 140

The method of any one of claims 50, 51, 52, or 53 wherein the compound enhances

the activity of the tissue protective cytokine receptor complex.

The method of any one of claims 50, 51, 52, or 53 wherein the compound interferes

with the activity of the tissue protective cytokine receptor complex.

The method of any one of claims 50, 51, 52, or 53 wherein the compound is

administered in conjunction with an EPO.

The method of any one of claims 50, 51, or 54 wherein the disease or disorder is a
mood disorder, an anxiety disorder, depression, autism, an attention deficit

hyperactivity disorder, Alzheimer’s disease, aging, or cognitive dysfunction.
The method of any one of claims 50, 51, or 54 wherein the disease or disorder is
caused by hypoxia, seizure disorders, neurodegenerative diseases, neurotoxin

poisoning, multiple sclerosis, hypotension, cardiac arrest, radiation, or hypoglycemia.

The method of any one of claims 50, 51, or 54 wherein the disease or disorder is

ischemia or stroke.

The method of any one of claims 50, 51, or 54 wherein the disease or disorder is a

neurodegenerative condition.
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68.

69.

70,

71.

72.

73.

74.

75.

Ala lle Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu
Arg Thr Ile 145 150 155 160 Thr Ala Asp Thr Phe Arg
Lys lieu Phe Arg Val Tyr Ser Asn Phe Leu 165 170 175
Arg Ay Lys Leu Lys Leu Tyr Thr Gy GQu Ala Cys Arg

<212691%t}ﬁ$§9fd%§1067]§% %’3 I Cl a’legu%%&%%%%gf 8@%%‘3&15]&&6

P@thﬁﬁﬁﬂéﬂﬁ&ﬁ@%rklﬁﬁﬁﬂbdls'ééﬁa zelobmit pAlpL, ’bfﬂingﬁxf spmall cord trauma,
Ar i al Se <400> 25 Met Val H's

}hﬁ%i Cnpsti et P‘i&d o35 OferFmt@t? fimstiop gricmeRy Ipisyamyotspphic
1Qatkmi s&%s@%&zﬁ%‘&fd’r&ré—%lc%h@x%r E%f&% P(Fr%eyl%lnall-lg

Ala Pro Pro Arg Lem 20 25 30 Ser %rg Val
Leu Qu Arg Ala Leu Leu A u Ala Lys Glu 35 40 45 Al a

Ay Asn, | Th G u H S
actheainod G abops O sty St Syttt o i
AsRuidfisdilér dnfusdilRr deviditihg 65 70 75 80 Met G u Val

Gy dn Gn Ala Val Gu Val Trp dn Ay Leu Ala Leu 85
90 95 Leu Ser u Ala Val Leu Arg Ay G n Ala Leu Leu

V%lhe’%zé?uhnﬁegf c@%{ﬁ 6}25]199 (g?/irg 1n]é9{?gﬁ1ugg§%rocg uscal%%cqlggwﬁgof a

heart tissue.

The method of any one of claims 50, 51, or 54 wherein the discase or disorder is of

the heart.

The method of claim 71 wherein the disease or disorder is congestive heart failure,
coronary artery disease, ischemia, myocardial infarction, angina, congenital heart
disease, prinzmetal angina, cardiac rupture, angiitis, arthythmia, tachy-
bradyarrhythmia, supraventricular, ventricular, conduction abnormalities, myocarditis,

corpuimonale, or Blunt and penetrating trauma.

~ The method of any one of claims 50, 51, or 54 wherein the disease or disorder is of

the eye.

The method of claim 73 wherein the disease or disorder is optic neuritis, blunt and
penetrating injuries, infections, sarcoid, sickle cell disease, retinal detachment,
temporal arteritis, retinal ischemia, macular degeneration, retinitis pigmentosa,
arteriosclerotic retinopathy, hypertensive retinopathy, retinal artery blockage, retinal

vein blockage, hypotension, diabetic retinopathy, or macular edema.

- The method of claim 52 or 55 wherein the excitable tissue is central nervous system

tissue or peripheral nervous system tissue.
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76.

77.

78.

79.

80.

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Ay Ala
Gn Lys Gu 130 135 140 Ala lle Ser Pro Pro Asp Ala
Ala Ser Ala Ala Pro Leu Arg Thr Ile 145 150 155 160
Phr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser

egggthg? bt %ﬁﬁn ']‘3/\911%1% thlt%#e%ége%kllsré{’voulf 8Stﬁ_% 18#%33 p]};llaental
2]1:&8ue’36etmﬁ]1ﬂsxud,%caraih2as§aRT 213> Art ificial 17 WO

2004/ 096148 _ PCT/ US2004/ 013099 <220> <223>
Description of Artificial Sequence mutein <400> 26

VefhcGhoth @bt 4 %ng\fgcl%ﬁ S 81,328 T4 Py Hin-[ﬁéoa %/ﬁs{g%tﬁon is oral,

Leu Ser Leu Ledsét CLeu Leu
Prtopivél) 1ntre¢ra1@aly indlaluniBna, iRhdatderg phlenteﬁﬂ) 1ﬁﬁau’&ﬁousl bm}ﬁﬁmlly,
AsgSeré% Leu Qu Arg Phe Ley Ley Gu Al a

fr “t,&ll%?u@ igfraqayse IRHEDCRHoPS %vbeygow %r @r%fdemlal
Hiagmbyistrapef, Leu Asn Au 50 55 60 Asn Ile Thr Val Pro
Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75
80 Met u Val Ay An dn Ala Val Ju Val Trp An

RN RER T AL AT ERTN . = .

to a medical, surgical, or natural procedure.

The method of claim 78 wherein the surgical procedure is tumor resection, aneurysm

repair, or a coronary artery bypass procedure.

The method of claim 78 wherein the medical procedure is chemotherapy.

81. The method of claim 78 wherein the natural procedure is labor or delivery.
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G@n Pro Trp GQu Pro Leu G@n Leu His Val Asp Lys Al a
Val Ser Gy 115 120 125 Leu Arg Ser Leu Thr Thr Leu
Leu Arg Ala Leu Ay Ala An Lys Gu 130 135 140 Al a

r.Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu
W%"?“’ﬁgg‘s 145 150 155 160 Thr Ala Asp Thr W%&?"d"’g@%"

<110>

<120>

<130

<140>
<141

<150
<151>

<150>
<151>

<160>
<170>
<210>
<211
<212>
<213>

<4 00>

Leu Phe Arg VabrgbgiciSerstie®n Phe Leu 165 170 175 Arg
Gly Lys Leu Lys Leu Tyr Thr Ay Au Ala Cys Arg Thr
oy Konepth TgorengBstOgite AZge <210> 27 <211> 193 18 WD

f{r&gﬁ 48, PCT/ US2004/ 013099 <212> PRT <213>
|P§:§%c U%%% %%ﬁ/i L BEEN ASTAYATORT TRENEIFYING
Sequence: rrute| nooZ >"2 o?f Val Hs Au Cys Pro
Alias-bep-2eeu Trp Leu Leu Leu Ser Leu 1 5 10 15 Leu
Ser Leu Pro Leu Ay Leu Pro Val Leu Ay Ala Pro Pro
Arg Leu 20 25 30 Ile Cys Asp Ser Arg Val Leu Gu Arg
Ile Leu Leu Qu Ala Gu Gu 35 40 45 Ala Qu Asn lle

Zégg%pg,;(}y Cys Ala Gu His Cys Ser Leu Asn Gu 50 55

h_oBSTy |1 e Thr Val Pro Asp Thr Lys Val Asn Phe Tyr
Ala Trp Lys Arg 65 70 75 80 Mt du Val Ay An Gn
sAVesVedl G u Val Trp A n Gy Leu Ala Leu 85 90 95
2003-04~25

212

PatentIn version 3.2
1

5

PRT

Homo sapiens

1

Val Leu Gln Arg Tyr

1

<210>
<211>
<212>
<213>

<400>

5

2

8

PRT

Homo sapiens

2

Thr Lys Val Asn Phe Tyr Ala Trp

i

<210>
<211>
<212>
<213>

<400>

5

3

9

PRT

Homo sapiens

3

Ser Gly Leu Avrg Ser Leu Thr Thr Leu

1

<210>
<211>
<212>
<213>

<400>

5

4

&

PRT

Home sapiens

4



Leu Ser GQu Ala Val Len Arg Ay G@n Ala Leu Leu Val
Asn Ser Ser 100 105 110 A n Pro Trp Gu Pro Leu @ n
Leu Hs Val Asp Lys Ala Val Ser Gy 115 120 125 Len
Arg Ser Len Thr Thr Leu Leu Arg Ala Len Ay Ala Gn
W%?g“"t%“ﬂs*lso 135 140 nla lle Ser Pro Pro GRRYP4/R1 3499
Ser Ala Ala Pro Leu Arg Thr Ile 145 150 155 160 !'hr
Ser Asn fhg A&gprrBhelyPhe Arg Lys Leu Phe Arg Val Tyr Ser Asn
Phe Lew® 165 170 175 xg Gy Lys Lau Lys Leu Tyr Thr
Gy Qu Ala Cys Arg Thr Gy Asp 180 185 190 rg tl 0>
<210» 8 19 WD 2004/096148 PCT/ US2004/ 013099 <211> 193
<211> 19212> PRT <213> Artificial <220> <223> Description
<212> rmaf Artificial Sequence: nmutein <400> 2B Met dy Val
<213> A-EfiGial Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
5 10 15 Leu Ser Leu Pro Leu Gy Leu Pro Val Leu Ay
<220> Pro Pro Arg Leu 20 25 30 lle Cys Asp Ser Arg Val
<223> DEe‘fPEfr’d’W igigd fesuengen Mkeind u G u 35 40 45 Ala
<400> 53 U Asn IIe Thr Thr dy Cys Ala Gu H's Cys Ser Leu
Asn Au 50 55 60 Asn Ile Thr Val Pro Asp Thr Lys Val

Met Gly TkS'InHRhelﬁr Y¥rs Ard JBIELEPI‘JJPY&HA\E‘:&) Leu Leu Leu Ser Leu
1 15

1

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu @ly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyxr Leu DLeu Glu Ala Lys Glu
3as ' 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val @ly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leun

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
io0 105 110

@ln Pro Trp Glu Pro Len Gln Leu His Val Asp Lys Ala Val Glu Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala @ln Lys Glu
130 135 140

Ala Ile Ser Pro.Pro Asp 3Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
L45 150 155 160

thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
o 165 170 175 :

g Gly Lys Leu Lys Leu Tyr Thr Gly Glu‘A]_.a Cys Arg Thr Gly Asp
i80 - . 185 : 190



65 70 75 80 Met G u Val

Gy Adn dn Ala Val du Val

Trpp @n Ay Len Ala Leu 85 90 95 Leu Ser Qu Al a Vval

Leu Arg Gy Gn Ala lieu Leu Val

Asn Ser Ser 100 105

Pro Trp Au Pro Leu dn Leu Hs Val Asp Lys
WOE"Q“@S{}“ Y 115 120 125 Leu Arg Ser RGOS g

Ser Ay

Leu Leu Arg Ala Len Ay Ala A n Lys u 130 135 140

Arg Thr 1le
Lys Leu Phe Arg

<212>

Val

213> Artificial <220>

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu
145 150 155 "'160 Thr Ala Asp Thr Phe Arg

Tyr Ser Asn Phe Lau 165 170 175

Arg Ay Lys Leu Lys Leu Tyr Thr Ay Gu Ala Cys Arg
<210> 6[hr @y Asp 180 185 190 Arg 20 WO 2004/ 096148
212> 8T/ US2004/ 013099 <210> 29 <211> 193 <212> PRT

2
<213 Aﬁr%%ﬁf”%l al Sequence: mutein <400> 29

<220>

<223> DdfkripriocuCie BBY:rkEily; Pk :
Pro Pro Arg Leu 20 253%3"!5‘%er g5 Asp

Au s Pro Ala Trp lieu Trp Leu Leu Leu Ser
) Gy Leu Pro Val Leu Ay Al a

<400> 6@ u Arg Tyr Leu Leu Ju Ala Ala du
Ay Cys Ala Gu H's Cys Ser Leu Asn

Ala Trp Leu Trp Leu Leu Leu Ser Leu

n_]le Thr Thr
Met Gly égiuHis Glu Cys Pro
1 5

Leu Ser Leu Pro Lieu Gly Leu
20

Ile Cys Asp Ser Arg Val Leu
35

Ala @lu Asn Ile Thr Thr Gly
50 _ 55

Asn Tle Thr Val Pro Asp Thr
65 70

Met Glu Val Gly Gln Glm Ala
85

beu Ser Glu Ala Val Léu Arg
100

3ln Pro Trp Glu Pro Leu Gln
i1s

seu Arg Ser Leu Thr Thr Leu
- 130 135

la Ile Ser Pro Pro Asp Ala
45 150

hr Ala Asp Thr Phe Arg Lys
165

rg Gly Lys Leu Lys Leu Tyr

Pro

Glu
40

cys

Asp

Val

Gly

Len

120

Leu

Ala

Len

Thr

10

Val Leu @ly Ala Pro Pro
25 30

Arg Tyr Leu Leu Glu Ala
45

Ala Glu Hig Cys Ser Leu
60

Val Asn Phe Tyr Ala Trp
75

Glu Vval Trp Gln Gly Leu
20

Gln Ala Leu Leu Val Asn
108 110

His Val Asp Lys Ala Vval
125

Arg Ala Leu Gly Ala Gln
: 140

Ser Ala Ala Pro Leu Arg
155

Phe Arg Val Tyr Ser Asn
170

Gly Glu Ala Cys Arg Thr

<223> Descri ption of

Met Gy Val H's
Leu 1 5

Ser Arg Val Leu
35 40 45 Ala G u

15

Arg Leu
Liys Glu
Azn Glu

Lys Arg
80

Ala Lenu
S5

Ser Ser
Ber Gly
Lys &lu

Thr Ile
180

Phe Len
175

Gly Asp



50 55 60 Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe
Tyr Ala Trp Lys Arg 65 70 75 80 Mt du Val Ay Gn

Gn Ala Val Gu Val Trp Adn Ay Leu Ala Leu 85 90 95
Leu Arg Gy G n Ala lieu Leu Val

lieu Ser Au Al a Val
WORIEEWE sy 100 105 110 G n Pro Trp G u RGYLQYEY -
Leu ¥99s Val Asp LysiAba Val Ser Gyig90l15 120 125 Leu
Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Ay Ala An
Arg Lys Gu 130 135 140 A a lle Ser Pro Pro Asp Ala Al a
Ser Ala Ala Pro Leu Arg Thr Ile 145 150 155 160 Thr
Ala Asp Thr Phe Arg Lys Leu The Arg Val Tyr Ser Asn
Phe Leu 165 170 175 irg Gy Lys Leu Lys Leu Tyr Thr
<210> 7dy du AlaCys Arg Thr Ay Asp 180 185 190 1rg 21 WO
<> 28004/ 096148 PCTI US2004/ 013099 <210> 30 <211> 193
g g%ﬁolb PRT <213> Artificial <220> <223> Description
of° AFR*Pfci al Sequence: nutein <400> 30 Met Gy Val
<400 7His Qu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 1
atggaggtde hBgabbgrdee ey Pro Val Leu Gy
Al a Pr oEI Pr O%Acr%ggi%gL{fgé%gk%gt%ﬁ%ggf&sgﬁﬁ?“%r ArY Val
ctgggect ¢ gagbicatalogedbytcdeenl dgedtcfidt NAchyRgAR cctggag 120

aggtac?tct tggaggccaa ggaggccgag aatatcacga cgggetgtge tgaacactge 180
ggcttgaatg agaatatcac tgteceagac accaaagtta atttctatge ctggaagagg 240
_?tggaggtcg ggcageagge cgtagaagte tggecagggecs tggeectget gteggaaget 300
gtoetgeggg gccaggeeet gttggteaac tcttcccagd cgtgggagee cctgcactge 360
étgtggataa ageegtecagt ggecttegea gcctcacca& tetgettegg gctotgggay 420
cccagaagga agccatctee cotceagatg cggcecteage tgotocacte cgaacaatea 480
ctgetgacac tttegoaaac tetteegagt ctactcocaat tteectecggg gaaagetgaa 540
getgtacaca ggggaggoct gcaggacagg ggacagatga 580
<210> B

<211> 35

<212> DNA

<213»> Artifiecial

<220>
<223> Description of Artifieial Sequence: primer

<400> B8
agctetegag gegoggagat dggggtgeac gaatg 35

<210> 9

<211l 36

<212> DNA

¢213> Artificial

220>
:223> Description of Artificial Sequence: primer

400> &
itgetetaga cacacctggt catctgteoee ctgtoe : .36

210> 10
211> 193
212> PRT



35 40 45 Ala Qu Asn.lle Thr Thr Gy Cys Ala GQu Hi s
Cys Ser Leu Asn Qu 50 55 60 Asn Ile Thr Val Pro Asp
Thr Lys Val Asn The Tyr Ala Trp Lys Arg 65 70 75 80
Ve uVal Ay dn Gn Ala Val Gu Vval Trp dn d
Wq_’é'b‘mﬁflé‘sLeu 85 90 95 L'eu Ser A u Al a Val Cé@%&?"é’“é"%?
<213> Fgm sapgerdseu Leu Val Asn Ser Ser 100 105 110 G n Pro

<400> 1P Gu Pro Leu Gn Leu His Val Asp Lys Ala Val Ser
J(gly 115 120 125 ‘Leu Arg Ser Len Thr Thr Leu Len Arg
Met Gly Ahf iUy nLys Qu 130 135 140 Ala.lle Ser
1 Pro Pro Asdéfsﬁ% %aangF‘s"NTﬁp A8 TorotUeferAbe: Thr |l e
145150 155 160 Thr Al'a Asp Thr Phe A'Y Lys Leu Phe
L Arg Val Tyr Ser Asn Phe lieu 165 170 175 Arg Ay Lys
0 Ser pe) Prg dep ¢ty Tapn Sitor vl weuChly Al@ ro¥Sprdr o The, G Y Asp
1802485 190 Arg 2228\D 2004/ 096148 HRCT/ 882004/ 013099
<210> 31 <211> 193 <212> PRT <213> Artificial <220>
Ile Cys Aed’8et &hi RLL 90 tificial Sequence: nutein
=300> %ggl\/ét Yao a%rg g @“uLﬁlgl‘P a/Mvg §vp Leu Trp
Leu Leu Leu Ser Leu 1 5 10 15 “Teu Ser Leu Pro Len
Ala Gl @y Leu Pro Val Leu Gy Ala Pro Pro-Arg Leu
a (S}ou Agn” Ile Thr Thr (53;_1; Cys Ala Glu His gys Ser Leu Asn Glu
0

z;x;n Ile Thr val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
70 75
8O

Met Glu Val Gly Gln Gln Ala val Glu ‘Val Trp Gln Gly Leu Ala Leu
85 20
95

Leu Ser Glu &la val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly ala @ln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

[hr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
. 165 170 175

g Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly asp
180 185 190

g

210> 11

211> 4%

212> DNA

313> Artificial



20 25 30 Ile Cys Asp Ser Arg Val Leu Au Arg Tyr Leu
Leu Au Ala Lys u 35 40 45 Ala Qu Lys Ile Thr Thr
Gy Cs Ala Gu Hs Cys Ser Leu Asn Au 50 55 60 Asn
Ile Thr Val Pro Asp-Thr Lys Val Asn Phe Tyr Ala Tr
WQLReYS 65 70 75 80 Met G u Val Ay Qn @TWSAMO%&?!’
<220 Gu Val Trp An Ay Leu Ala Leu 85 90 95 <Leu Ser Qu
<223> Dggcgripailon |cfurArigicGhy Sehwendk a peéerleu Val Asn Ser Ser
100 105 110 A n Pro Trp GQu Pro Leu A n Leu H's Va
o Q‘%‘% AaVal Ser dy 115 120 125 Leu Arg Ser Leu
g9 P IBUITETE AP AP RETF &FSF9Ala G n Lys G u %30
135 140 Ala lle Ser Pro Pro Asp Ala Ala Ser Ala Al a
<210> 1Pro Leu Arg Thr Ile 145 150 155 160 rhr Ala Asp Thr
<211> 4%Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu 165
<212> DME7Q 175 1rg Gy Lys Lau Lys Leu Tyr Thr Ay du A a
<213> Ayddligipd Thr Gy Asp 180 185 190 23 WO 20041096148
<220 PCT/US2004/013099 Arg <210> 32 <211> 193 <212> PRT
<213> Artificial <220> <223> Description of

<223> De!%f:ﬂ.ﬁtﬁ&h 3k é%%%gngecméhgé nprlm%90> 32 Met Gy Val His
GQu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu

<400> 12
cagagtggtg aggetgegaa ggeccteogac ggetttatce acatg 45

<210> 13

<211> 45

<212> DNA

<213> Artificial

<220
<223> Description of Artificial Sequence: primer

<400> 13
gagaatatca ctgteccaga caccgacgtt aatttctatg cotgg 45

<210> 14

<211> 45

<212> DNA

<213> Artificial

<220
<223> Description of Artificial Sequence: primer

<400> 14
ccaggeatag aaattaacgt cggtgtetgg gacagtgata ttete 45

<210> 15

<211> 183

<212> PRT

<213> Artifiecial

<220>
<223> Description of Artificial Sequence: mutein

<400> 15
Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30



15 10 15 Leu Ser Leu Pro Leu Ay Len Pro Val Leu Ay
Ala Pro Pro Arg Leu 20 25 30 Ile Cys Asp Ser Arg Val

Leu u Arg Tyr Leu Leu Au Ala Lys Gu 35 40 45 Ala
Leu

GQu Asn Ile Thr Thr Ay Ser Ala Qu H's Cys Ser
- WORNEYS 50 55 60 Asn Ile Thr Val Pro AspPCRAIS2004413029
Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80 Mt du Val
Ala Cys @sp fgrnAnd FalALen Wak 2Gh ryValeuTrgp @wald vybeu,Al a Leu 85
9% 95 Leu Ser G#& Ala Val Len Ay Gy An Ala Leu Leu
Val Asn Ser Ser 100 105 110 Gdn Pro Trp Au Pro Leu
Aa Val Ser g 115 120 125

Alar clu @sA e U $n, Va3
50 Leu Arg Ser rLgi'Ynégf%E%/'%rluLeu ﬁéfeﬁrbeu $ L&y dy Ala
Gn Lys u 130 135 140 Ala tle Ser Pro Pro Asp Al a

Ala Ser Ala Ala Pro Leu Arg Thr Ile 145 150 155 160
on Tle Pt VAl aPrAsjffPTﬁ?r RiveVak @i pie gy BherdV gysVakg Tyr Ser
- Asn Phe Letf 165 170 175 Afg Ay Lys Leu kys Len Tyr

Thr Ay Gu Ala Cys Arg Thr Gy Asp 180 185 190 24 WD
<211> 193

Met elu 2604100148, RGT/ {IS2 1309 <210> 33
: <212>}0ERT <2%>ﬂ§rt9%4§@% gfp %ﬂgj’;g €328 BWscription
of Artificial Sequence: mutein

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Va;l Asn Ser Ser
100 105 110

Gln Pro Txp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser CGly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val Tyr Ser Asn Phe Leu
165 170 178

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 i85 190

Arg

<210> 16
<211> 193
2212> PRT
213> Artificial

220>
223> Description of Artificial Sequence: mutein

400> 16
let Gly Val His Slu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
10 15

eu Ser Leu ;’ro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
¢ 25 ' .
30



<400> 33 Met Gy Val Hs Au Cys Pro Ala Trp Leu Trp
Leu Leu lieu Ser Leu 1 5 10 15 Leu Ser Leu Pro Lau
Gy Leu Pro Val Leu Gy Ala Pro Pro Arg Leu 20 25 30
Ile Cys Asp Ser Arg Val Leu Au Arg Tyr Leu Leu G n
W%ﬂﬁ‘”‘%ysG u 35 40 45 Ala @ u Asn |l e-Thr BGUPAOL3099
Ala Qu Hs Cys Ser Len Asn Au 50 55 60 Asn Ile Thr
Ile Al Val Pro AS% Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
a?ipﬁrﬁgs 1 Wt €O drydyr @ey 1@urci@ AlaAkes b G u Val
rp An Ay Leu APa Leu 85 90 95%5 Leu Ser G u Al a Val
Leu Arg Gy An Ala Leu Leu Val Asn Ser Ser 100 105
Ala Glu bt 1@ rehProhe Té Ml i i 5. Val Asp Lys
50 Ala Val Ser @3 g115 1%&%55%&%%?%{ A ia"E‘éu Thr Thr
Leu Leu Arg Ala Leu Ay Ala Gn Lys Gu 130 135 140
Asn Tle ﬁ#lravlﬁerSer Pro Pro Asp Ala Ala Ser Ala Ala Pro Len
e g "Thre? 138P Tastypsial 5sn 2B TyTida e Wspadhr Phe Arg
Lys Leu Phe Arg Val Tyr SéF Asn Phe Leu 18% 170 175
Arg Gy Lys Leu Lys Leu Tyr Thr Gy Au Ala Cys Arg
nex 61u T off pudepn 180361100, 25 UL R9P4L096148..
PCTI US2904/ 013099 Arges210> 34 <211>g19 <212> PRT
<213> Artificial i

Leu Ser Glu Ala Val Leu Arg Gly Gla Ala Leu Leu Val Azsn Ser Ser
100 : 105 110

Gln Pro Txp Glu Pro Leu Gln Leu Hig Val Asp Lys Ala 'Val Ser Gly
115 . 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 - 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr ¢ly Asp
180 185 190

Arg

<210>= 17

<211> 193

<21l2> PRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

400> 17

fet Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
‘ 5 10 1
5

ieu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu



<220> <223> Description of Artificial Sequence:
mutein <400> 34 Met Gy Val Hs Gu Cys Pro Ala Trp
Leu Trp Leu Leu Leu Ser Leu 1 5 10 15 Leu Ser Leu
Pro Lieu Ay Leu Pro Val Leu Ay Ala Pro Pro Arg Leu
WOHIHWHB || e Cys Asp Ser Arg Val Leu G u BGIJUSRY4/0L389p
Leu &4 u Ala Lys A u ;535 40 45 Ala G,y Asn Ile Thr Thr
@y Cys Asn Qu H's Cys Ser Leu Asn u 50 55 50 Asn
Il'e Thr Val Pro Asp Thr Lys Val Asn Phe. Tyr Ala Trp
Tle Cys|Aep $grgIlesBaly Qe F18Qrg bt BuuLdvabLGhya Gyl dBun Al a Val
u Val Trp Gn @y Leu Ala Leu 85 90 95 Leu Ser Gu
Ala Val Leu Arg Ay Gn Ala Len Leu Val Asn Ser Ser

a Glu2Q Q5 R eu 91 HI s Val
M gg Asp Lysﬁkllghrsgﬁy c&Q%RﬂQﬁ% fﬁ%o g g Ser Leu

Thr Thr Leu LeuArgAIaLeuGIyAIaGn Lys G u 130

135 140 Ala lle Ser Pro Pro Asp Ala Ala Ser Ala Al a
hsn Ile ghyg Vag Pyar E’I’Fﬂi’-’ Ly Val 450 1956 MSSAIGO:p The Adga Asp Thr
63 Phe Arg Ly& Leu Phe Arg Val® Tyr Ser Asn PHW& Leu 165

170 175 ?rg Ay Lys Leu Lys Leu Tyr Thr Ay Qu Al a

Met Glu B AN GilhE1nGhd, ASP 410&814
K S TN S 9585&%% ‘g’zﬁ)"‘ "L <2115
193
Leu Ser Glu Ala Val Leu Arg Gly Gln Al; Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Sexr Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 i35 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150‘ 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 ) 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 _ 185 190

Arg

<210> 18

<211> 193

<212 DRT

<213> Artificial

<220>
<223> Description of Artificial Seguence: muitein

<400> 18

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 .15



<212> PRT <213> Artificial <220> <223> Description

of Artificial Sequence: nutein <400> 35 Met dvy Val

Hs Qu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser lieu

1510 15 Leu Ser lieu Pro Leu Ay Len Pro Val Leu
WINROWEPr o Pro Arg Leu 20 25 30 1le Cys HIAUSauuorgpy
Val Leu Gu Arg Tyr Leu Leu u Ala Lys u 35 40 45

Leu Serphey PYQLRs §1Y LeuThe VBArLed giyCyss Akb@ peb haFhte COys Ser
Len 2n Gu 50 55 6 Asn Ile Thr Wal Pro Asp Thr Lys
Val -Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80 Mt Qdu

Ile cys\fab $dryafd 9 I Val dn dy Leu Ala
ve o B 18 A\{gé’{? %uagvagg‘ﬁéﬁa AFg ‘é“y An Ala

ssu. 85 90 95 LeygSer
Leu Leu Val Asn Ser Ser 100 105 110 Gdn Pro Trp Qu

a1 Pro Len Gn Leu His Val Asp Lys Ala Val Ser dy 115

® 59150 Hos™hn By iy CBeAliclu His Ghr sdenel aun Ang Al a Leu
Gy Ala @n Lys Gu 130 135 1&#0 Ala lle Ser Pro Pro -

Asp Ala Ala Ser Ala Ala Pro Len Arg Thr Ile L45 150

2sa Ile ¥hD vA6CroQy AlALASR.TAL, B Lys Leu Phe Arg Val
65 Tyr Ser Asm Phe IE%Z Eiag 17 gfs'rég"f‘? 8 26041996148
PCT/ US2004/ 013099 Arg Gy Lys Leu Lys Leu Tyr Thr dy
Gu Ala Cys Arg Thr Ay Asp 180 185 190 Arg
Met @lu Val Gly Gln Gln Ala Vval Glu Val Trp @ln Gly Leu Ala Leu
B85 90 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Tle Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 1558 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe lLen
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 180

<210> 19

<211l> 193

<212> DRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

400> 19

fet Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
5 10 15

10



<210> 36 <211> 193 <212> PRT <213> Artificial <220>
<223> Description of Artificial Sequence: nutein
<400> 36 Met Ay Val Hs Qu Cys Pro Ala Trp Leu Trp
Leu Leu Leu Ser Len 1 5 10 15 Leu Ser Leu Pro Leu
W@RQMIPeH8Pro Val -Leu Ay Ala Pro Pro Arg LeRCTAG2008/081099
Ile Cys Asp Ser Arg Val Leu Qu Arg Tyr Leu Leu Qu
Ala Lys Qu 35 40 45 Ala Qu Asn Ile Thr Thr dy Cys
Leu Sex djey RyoyLepj lySkeu Bev VebUeASHyGlld p&O0rESARY refSn |1 e Thr
val Pro Asp Thr Lys2¥al Asn Phe Tyr3®dla Trp Lys Arg
65 70 75 80 Mt GQu Val Gy An dn Ala Val du Val
cys Bep ek Va1l 85 9Q 95 _ Len Ser Au Al a Vval
Beﬁ Arg*r% ylGIﬂr% ﬂlg’*lf%u%”ig“ﬁ“ & A8nSeb?SsEH 100 105
110 Gn Pro TrpGQu Pro Leu G n Leu H's Val Asp Lys Ala
Ala Glu Val ISer Gy 115 120 125 Leu Arg Ser Leu Thr Thr Leu
oy B8 TAF U0 T 1By GisyAlM aLCHHbs ys sek eh30nldfhy 140 Al a
Ile Ser Pro Pt°o Asp Ala Ala Sr Ala Ala Pro Leu Arg

Thr Ile 145 150 155 160 rhr Ala Asp Thr The Arg Lys
eu 165 170 175 28 WD

asn Ile bRUVEN@: gy ak Ul v.Ser. Asn The
65 2004/ 096148 PCTlLEJ’s2‘6a§4§Sd‘1 3)‘395’“ &lrrag EyYYEy¥leu Lys Leu
Tyr Thr Ay Au Ala Cys Arg Thr Ay Asp

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp &in Gly Leu Ala Leu
85 S0
o5

Il

]

Leu Ser Glu Ala Val Leu Arg Gly Glin Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Fhe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Airg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 i85 . l90

irg

210> 20

231> 183

212> PRT

213> Artificial

220>
223> Description of Artificial Sequence: mutein

1go> 20

it Gly Vval His Glu Cys Pro Ala Txp Leu Trp Leu Leu Leu Ser Leu

3|



180 185 190 Arg <210> 37 <211> 193 <212> PRT <213>
Artificial <220> <223> Description of Artificial
Sequence: nutein. <400> 37 Met Gy Val H's Au Cys Pro
Ala Trp Leu Trp Leu Leu Leu Ser Leu 1 5 10 15 Leu
WEHPHPEI3Pro Leu G y-Leu Pro Val Leu Gy Al BCPUSR0E 033099
1 Arg Lens20 25 30 Ile Ggs Asp Ser Arg | Leu Gu Arg
Tyr Leu Leu u Ala Lys u 35 40 45 a @u Asn lle
Lew & Thr Thr Ay Cys Ala Au H's Tyr Ser Leu Asn GQu 50 55
S SST 6" EXONeY @lyTheu Yed VRE GeAsElyThIa bis PMakrfAgeuPhe Tyr
Ala“Trp Lys Arg 65270 75 80 Mt G%¥ Val Ay Gn dn

Ala Val Qu Val Trp Gn Ay Leu Ala Leu 85 90 95 Leu
Tle Cys 88p sorlnrd @1 Ml alLUrfngr @y G Ley, Len Val “Asn
88r Ser 100 1054410 S ]%“pf %ap?’és lE*gﬁ Gn Leu
Hs Val Asp Lys Ala Val Ser Ay 115 120 125 Leu Arg
Ala Gla %er LIreu Thr Thr Leu Len Arg Ala Leu Ay Ala A n Lys
oo G U TI30MIIRT 1%y O Ala FEv Fdr @roSRrieuAsm Ala Al a Ser
Ala Ala Pro %8u Arg Thr Ile P45 150 155 160 Chr Al a
Asp Thr Phe Arg Lys Lea Phe Arg Val Tyr Ser Asn Phe
Asn Ile mVaizij;gﬁgo@&/]gg,%ﬁgﬁsﬁgﬁy%g%éoﬁo]%% azg
75 80

65

Met Glu Val Gly Gln Gln Ala Val @Qlu Val Trp Gln Gly Leu Ala Leu
85 S0 85

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 i35 140

Ala TIle Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 178

Arg Gly Lys Leu Lys Leu Tyr Thr ély Glu Ala Cys Arg Thr Gly Asp
R 180 185 190

Arg

210> 21

211> 1983

212> PRT

:213> Arxtificial

220>
223> Description of Artificial Sequence: mutein

400> 21

12



165 170 175 Arg Gy Lys Leu Lys Leu Tyr Thr Ay Qu
Ala Cys Arg Thr Ay Asp 180 185 190 Arg <210> 38
<211> 193 <212> PRT <213> Artificial <220> <223>
Description of Artificial Sequence: mutein <400> 38
WORPHP W8 \al Hs Qu Cys Pro Ala Trp Leu TrESTYE3004813099
Leu Ser Leu 1 5 10 15 Leu Ser Leu Pro Leu Gy Leu
Met Gly piay Hlg|CluetysGhyo Ala THY GePrmp Akg lund0s25139 |le Cys
Asp Ser® Arg Val Leu A @dcArg Tyr Leu Leus@u Al a Lys

GQu 3540 45 Ala Gu Asn Ile Thr Thr Gy Cs Ala Qu
ys Ile Thr Val Pro

Leu Ser Hb§ 2

Asp i%?‘eﬁi‘i %\e/ﬂT“Ang"?h I’e“ry?Y&q% PFPpPrE’y%rgAF@jl 65 70 75
80 Mt Qu Val Ay An Gn Ala val*'d u val Trp Gn

Gy Leu Ala Leu 85 90 95 Leu Ser u Ala Val Leu Arg

Tle Cys &R Sgf Arg|Valllew CeurMalryAseu Sed c3eralalf@ ¢05 110 G n
PPo Trp G u Pro ¢&u G n Leu His49al Asp Lys Al a Val

Ser Ay 115 120 125 Leu Arg Ser Leu Thr Thr Leu Leu

ala Glu ANO1 Lys u 130 135 140 Ala lle
50 Ser %ghiﬁﬁgrg% %:sgm gl }eilrs' %‘%Sﬁ\f’ A°BriFLE R Arg Thr

Ile 145 .150 155 160 30

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val @Glu val Trp Gln Gly Leu Ala Leu
85 20 85

Leu Ser Glu Ala Val Leu Arg Gly GIn Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly ala @ln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Tle
145 150 155 160

s

Thr Ala Asp Thr Phe Ary Lys Leu Phe'Arg Val Tyr Ser Asn Phe Leu
165 . _ 170 175

Arg Gly Lyes Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr @ly Asp
180 185 180

Arg

210> 22

211> 193

212> PBRT

213> Axtificial

220>
1223> Description of Artificial Seguence: mutein

13



<400>

-WD 2004/ 096148 PCT/ US2004/ 013099 Thr Ala Asp Thr The

Arg Lys Leu Phe Arg Val

Tyr Ser Asn Phe Leu 165 170

175 Arg Ay Lys Leu Lys Leu Tyr Thr Ay Qu Ala Cys

Arg Thr Ay Asp 180 185 190 Arg <210> 39
WO RRT
of Artificial
Hs AQu Cys Pro Ala Trp Leu Trp Lea Leu Lea' Ser

<213> Artificial
Sequence:

<220>
mut ei n

<211> 193

<223> DI 13A%9
<400> 39 Met Gy Val

Leu 1

Met GlySval(EikSeluleys Bes ableurPreuley GuyrdeuaPree-Val, Leu Ay

1

Leu

Ile

Ala

Asn
65

Met

Leu

Gln

Leu
130

Ala Ile

145

Thr Ala

Arg

Arg .

<2i0>
<211l>
<212>
<213>

<220>
<223>

Ala ProPro Arg Leu 20 125 30
Leu Au Arg Tyr

Thr
Ser%g ﬁ%unlu glysge%aro
Asn The Tyr Ala Trp

Gy A@n dn Ala Val
Cys 9@ §Bx ArguVeSeLewGilu Akq TValrek auAfig Gy RiAl a Leu Leu

val

Adn Leu H s Val

Glu GS:&' grh efhr1§v jf[riﬁg

Al a Ser Al a A

Glu Vval

Pro Trp

115

Ser

Asp

23
1393
PRT

Leu Lea GI u

d u Val

% ek e
ys Arg

Ile Cys Asp
Ala Lys Qu

s Ala Qu H's Cys Ser
DEREF¥hr Lys Val
80 Met du Val

65 70

Ser Arg Val

35 40 45 Al a

Leu

Trp G@n Ay Leu Ala Leu 85

Lys Ser Ser 4400 105 110 G msro Trp Gu Pro Leu

Gly.

Ser Glu Ala

100

Glu

Arg Ser Leu

Pro

Thr

Gly Lys Leu

180

Asp Lys Al a
Thr_Leu

a Pro Leu Arg

Ile Thr Val Pro Asp Thr Lys Val Asn Phe

70 75

Gln Gln Ala Val Glu Val Trp
85 Q0

Val Leu Arg Gly.Gln Ala Leu
1058

Pro Leu Gln Leu Hig Val Asp
120

Thr Thr Leu Leu Arg Ala Leu
135

Pro Asp Ala Ala Ser Ala Ala
150 - 155

Phe Arg Liys Leu Phe Arg val
165 170

Lys Leu Tyr Thr Gly Glu Ala
185

Artificial

B 6 At

Val
5 et
'Fh r

Ile
Tyr Ala Trp Lys

Ser Ay

Gln Gly Leu Ala
95

Leu Val Asn Ser
110

Lys Ala Val Ser
125

Gly Ala Gln Lys
140

Pro Leu Arg Thr

Tyr Ser Asn Phe
175

115 120 125

Ala Leu Ay Al a

Bt Asp Ala

Arg
80

Leu
Ser
Gly
Glu
Ile
160

Leu

Cys Arg Thr Gly Asp

190

Descriptio_n of Artificial Sequence: mutein

14



145 150 155 160 31 WD 2004/096148 . PCT/ US2004/ 013099
Thr Ala Asp Thr The Arg Lys Leu Phe Arg Val Tyr Ser
Asn Phe Len 165 170 175 Arg Gy Lys Leu Lys Leu Tyr
Thr dy Gu Ala Cys Arg Thr Ay Asp 180 185 190 Arg

-W0<m=tﬂl9614® <211> 193 <212> PRT <243> Art iBGTIS3004/013099>
mut ei n

<223> Description of Artificial
200> 40 Met dy Val
Leu Leu Ser

<400>

Leu

Sequence:
Hs Au Cys Pro Ala Trp Leu Trp

15 10 15 Len Ser

Leu Pro Leu

Leu
Yot &1y gy TSt Bvavaro Py Teb oAl e Rrew RroLév get @du 20 25 30
Ile Cys”Asp Ser Arg Val*®Len Qu Arg TyAsLeu Leu G u

Ala Lys Qu
Leu Ser Ak HobUndd 81yC¥S, S&Y vhi €Y, %%9 £ Uprg

Thr 2val ﬁ1

Arg 65 70 75 80 Net du Val
Leu Ala Leu 85 90 95 Leu Ser Au Ala
SE’élﬁrArﬁlldJ%P BnCR Ave Ay LevFIvadlaftys Sbr  Ser

p Qu Pro Leu @ n Leu H s Val
Len Thr

Ile Cys ?gq;
5

Lys Al a Val

110 G n Pro
Ser Ay 115 120 125 Leu Arg Ser

Asn Asp Thr z2kys Val " Asn

p AGn dy

Ay Gln

35 40 45 Ala GQu Asn Ile Thr Thr Ay Cys
95§rg euAsn e

yr a Trp Lys
Gn Ala Vval

Asp

ala Glu Ad Il@l:t‘hi:.e.ﬂﬁrpélg A1l Y %bé Sgrrk.eluyﬁsnGGiJu

50

Agn Ile Thr val
65

Met Glu Val &ly

Leu Ser Glu Ala
100

Gln Pro Trp Glu
115

Leu Arg Ser Leu
130

Ala Ile Ser Pro
145

Thr Ala Asp Thr

Arg Gly Lys Leu
180

24
193
ERT

<210>
<211
<212>
2213>

220>

Pro Asp Thr Lys Val Asn
70

Gln Gln Ala Val Glu val
85 20

Val Leu Arg Gly Gln Ala
105

Pro Leu @ln Leu His Val
120

Thr Thr Leu Leu Arg Ala
i35

Pro Asp Ala Ala Ser ala
150

Phe Arg Lys Leu FPhe Arg
165 170

Lys Det Tyr Thr Gly Glu
i85

Artificial

15

Phe
75

Tyr Ala Trp

Trp Gln Gly Leu

Leu Leuw Val asn
110

Ala Val
125

Asp Lys

Leu Gly Ala @Gln

140

Ala
155

Pro Leu Arg

Val Tyr Ser BAsn

Ala Cys Arg Thr

is¢0

Lys Arg
80

Ala
o5

Lieu
Ser Ser
Ser Gly
Glu

Lys

Ile
160

Thr

Phe
175

Leu

Gly Asp

du



130 135 140 Ala lle Ser Pro Pro Asp Ala Ala Ser Al a

Ala Pro Leu Arg Thr Ile 145 150 155 160 32 WD

2004/ 09614& PCTXS2004/ 013099 Thr Ala Asp Thr Phe Arg

Lys Leu The Arg Val Tyr Ser Asn Phe Leu 165, 170 175
WORHAHMS | ys Leu Lys Leu Tyr Thr Ay G n AIRCTERZ00A01H099

190 Ar <210> 41 <211> 193
<223> %—%E%%E&é%géﬁ plc}k\rgfsf Torar g <223> Description
<400> of Artificial Sequence: nutein <400> 41 Met dy Val

Hs Qu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 1
Met @ly5Val(QHip5G1u Byr Ber AleFrPrigulBy GuwLbieasPrserVVah Lea Ay
1 Ala Pro®Pro Arg Leu 205 30 Ile Cys A8p Ser Arg Val
Len Qu Arg Tyr Leu Leu Au Ala Lys Gu 35 40 45 Ala

Ny J.| 8T uLHi s Ser Leu
hen Ser%ﬁ ﬁ%uLéuS%lYS}S}éuGgm /ngl)il Q&?Alaa\/@fo iﬁ “thr Lys Val
Asn the Tyr Ala Trp Lys Arg 65 70 75 BO Met G u Val
Gy. An Gn Ala Val u Val Trp Gn Gy Leu Ala Leu
Ile Cys g5pgprofyy YadulSefluGhin Alva Déal LdueGluAblp Gry cG:n Al a Leu
*8u Val Asn Ser &r 100 105 110%Gn Pro Trp G n Pro
Leu Gn Leu H's Val Asp Lys Ala Val Ser dy

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
" 65 70 75 80

Met Glu Val Qly @ln €ln Ala Val Glu Val Trp Gln @¢ly Leu Ala Leu
85 ‘ 20 85

Leu Ser Glu Ala Val Len Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
i00 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Agp Lys Ala Val Ser Gly
1is 120 125

I
- Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Glan Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Dys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 190 ‘

Arg

«210> 25

«211l> 193

<212» PRT

<213> Artificial

16



115. 120 125 Lea Arg Ser Leu Thr Thr'Leu Leu Arg Al a
Leu Ay Ala Gn Lys Gu 130 135 140 9la lle Ser Pro
Pro Asp Ala Ala Ser Ala Ala Pro Len Arg Thr Ile 33 WO
2004/ 096148 PCTI US2004/ 013099 145 150 155 160 Thr
WOQ0GI/086148 Thr Phe Arg Lys Leu Phe Arg Val TyACTSiS2004813099
<220> Phe Leu 165 170 175 Arg Ay Lys Leu Lys Leu Tyr Thr
<223> DEbgrifkipnAbD AT Ao Fdyheddey SPin 180 185 190 Arg
<210> 42 <211> 193 <212> PRT <213> Artificial <220>

400> 23223> Descri pti on of Artifi ci al Sequence: nutein
Cys Pro Ala Trp Leu Trp

Met Gly 6429935 A}:-‘?L'Egééfs §er|9 ItléauTrplL T@ fsu e Jegcier kv Pro Leu

Gly Leu Pro Val Leu Gy Ala Pro Pro Ar'§ Len 20 25 30

Ile Cys Asp Ser Arg Val Leu u Arg Tyr Leu Leu Gu
Leu Ser JgupPrydegaly 136 »0 viA Wwacly W1 -6 alhrieihr Gy Oys
Al a?@d u H's Cys Set2sLeu Asn Gu 5B055 60 Asn Ile Thr

Val Pro Ala Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg

Gn Ala Val Gu Val

1 48 £ Val Gn
the s ;%r%p an "’Gl%g1 U G,&szrﬂe% 875‘?'“953“951“ Béd Lgeflg u Al a Val
Leu Arg GIy GI n ,&| a Leu Leu Val n Ser Ser

Ala ggu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
55 &0

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
&b 70 75 B8O

Met Glu Val Gly Gln Gin Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 80 95 :

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu Hig Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Len Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Iew Arg Thr Ile
145 150 i55 160

thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asm Phe Leu
165 170 175

\srg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
o180 185 190

rg

210> 26

211> 193

212> PRT

213> Artificial

17



100 105 110 A n Pro Trp Gu Pro Leu G n Leu H s Val
Asp Lys Ala Val Ser Gy 115 120 125 Leu Arg Ser Len
Thr Thr Len Leu Arg Ala Leu Ay Ala dn Lys Au 130
135 140 34 WO 2004/ 096148 PCT/ US2004/ 013099 Ala lle
WOP/BPY8Pro Asp Ala Ala Ser Ala Ala Pro LeRFTA/U0HqE3099
Ile 145 150 155 160 Thr Ala Asp Thr The Arg Lys Leu
<220> Phe Arg Val Tyr Ser Asn Phe Leu 165 170 175 Arg Gy
<223>  PRAETiREGon w8 Argyfifyel FhuueGhe: Ghteidl a Cys Arg Thr Gy
<a00> ASPp 1S0 185 190 Arg <210> 43 <211> 193 <212> PRT
<213> Artificial <220> <223> Description of
Artificial Sequence: nmutein <400> 43 Met Ay Val His
Met Gly Glall HiySeifar 6ysAbso B I‘f&liaelrﬁa'-&ki beULLLYSL Leu 15
1 10 15 deu Ser Leu Pro ibeu y Lea Pro¥yal Leu Gy A a
Pro Pro Arg Leu 20 25 30 Ile Cys Asp Ser Arg Val Leu
Leu sEr%gpArgLTyrl Leu Leu Gu Ala Lys Gu 35 40 45 Ala du
f EP e FhFYTH &Y Vey Sen@Y @la MosPRyardeeu Len Asn
Gu”50 55 60 Asn PPe Thr val Pro ¥sp-1le Lys Val Asn
Phe Tyr Ala Trp Lys Arg 65 70 75 80 Mt Qdu Val Qy.

Ile Cys gﬁbm s&t mrdl i Vidu EulaMabnd By Gell dBaYaraeHyLbR, Leu
5 20 45

Ala Glu Asn Iie Thr Thr Gly Cys Ala Glu Him Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Glu Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

@ln Pro Trp Glu Pro Leu Glm Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Azg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
139 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala .Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 _ 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 120

Arg

<210> 27
<211> 183

18



<212>
<213>

<220>
<223>

<400

85 90 95

Leu Val

Len Gn Leu Hs Val Asp Lys Al a Val

125

PXIT/ US2004/ 013099 Ala lle Ser

Leu Arg Ser
WO Lys G u 130 135 140 35 WD 2004/ 096RNBIS2004/013099

Leu Ser Gu Ala Val Leu. Arg Ay Gn Ala Leu
Asn Ser Ser 100 105 110 A n Pro Trp Qu Pro

Ser Ay 115 120
Leu Thr Thr Len Leu Arg Ala Leu Gy

Pro Pro Asp Ala Ala Ser

Ardfi¢iaiPro Leu Arg Thr Ile 145 150 155 160 Thr Al a

Phe Arg Lys Leu The Arg Val

Tyr Ser Asn Phe

Asp Thr

by 175 Arg Ay Lys Leu Lys Leu Tyr Thr dy

a unﬂjtgg) gflfh?lgéa%f%?) mgdn 185 190 Arg 1 <210>

4 <211> 193 <212> PRT <213> Artificial <220>
Sequence: nutein

<223> Description of Artificial

Met Gly ¥ap(BisluMits Ghy aMalrebines Grp (USLRY Qeu’*lsé‘rLIELP Len Trp
1 Leu Lelf Leu Ser 5
@y Leu Pro Val

Leu Ser Ha@ Pg%e

Al azbys

Ile Cys Asp Ser Arg Val Leu

Ala @lu Asn Ile Thr Thr Gly

&%

Ala Qu H s Cys

35

50 °

Asn Ile Thr Val Pro Asp Thr

65

Met @Glu Val Gly Glu ¢ln Ala
Leu Ser Glu Ala Val Leu Arg
Gln Pro Trp Glu Pro Leu Gln

Leu Arg Ser Leu Thr Thr Leu

115

130

Ala Ile Ser Pro Pro Asp Alg

145

loo

85

70

150

L1

135

thr Ala Asp Thr Phe Arg Lys

rg Gly Lys Leu Lys Leu Tyr

rg

310>

28

180

185

Leu 11b 10 15 Leu SeksLeu Pro Leu
Len Ay Ala Pro Pro Arg Leu 20 25 30
Arg VaI Leu Au Arg Tyr Leu Leu G n
ﬁ’(?g AP Oy Aladyolwe My dthr Gy COys
Ser“leu Asn Au 50°%5 60

Glu Arg Ile Leu Leu Glu Ala Glu Gin
40 45

Cys Ala Glu His Cys Ser Leu Asn Glu
60

Lys Val Asn Phe Tyr 2Ala Trp Lys Arg
75 80

Val Glu Val Trp @Gln Gly Lreu Ala Leu
20 a5

Gly @in ala Leu Leu Val Asn Ser Ser
105 110

Leu Hisg Val Asp Lys Ala Val Ser Gly
120 125

Leu Arg Ala Leu Gly Ala Gln Lys Glu
140

Ala Ser Ala Ala Pro Leu Arg Thr Ile
155 160

Leu Phe Arg Val Tyr Ser Asn Phe Leu
170 175

‘Thr Gly Glu Ala Cys Arg Thr Gly Asp

185 190

19



Asn Ile Thr Val Pro Asp Thr Asp Val Asn Phe Tyr Ala
Trp Lys Arg. 65 70 75 80 Met Gu Val Ay Adn dn Al a
Val Qu Val Trp An Ay Leu Ala Len 85 90 95 Leu Ser
GQu Ala Val Leu Arg Gy Gn Ala Leu Leu Val Asn Ser
WO0p4/09¢8 105 110 31n Pro Trp G u Pro Leu (GT/USSep4pq3499
<211> ™Mal Asp Lys Ala Val Ser Gy 115 120 125 ,eu Arg Ser
<212> HR@Uu Thr Thr Leu Leu Arg Ala Leu Ay Ala Gn Lys Qu 36
<213> ApGLRIGOAY 096148 _ PCT/ 1JS2004/ 013099 130 135 140 Al a
Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Lau Arg
s2a0> Dggg 145 180 155 160 Thr Ala Asp Thr Phe Arg Lys
D nbk‘w“’n Po T Sorenssn kel ey 165 170 175 Arg
2Gy Lys Leu Lys Leu Tyr Thr Ay Qu Ala Cys Arg Thr
Gy Asp 180 185 190 Arg <210> 45 <211> 193 <212>
Met Gly PRI HisZ18>CyAridof Al Blp x2202p 152233 1RSE4 pid on of
1 Artifidial Sequence: nutein <400> 45 Mt Ay Val His
GQu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leugl ZI
eu Pro Leu Gy Leu Pro Val Leu y a
beu sex EEQI ; 7 Le’?&r%ly su 6 R | "QF§°A%"E Agris¥r g Val Leu

Glu Arg Tyr Leu Leu Glu Al a Lys d v’ 35 40 45

<400

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu L.eu Glu Ala Glu Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu Hig Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 90 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu heu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leuw Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Agp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn FPhe Leu
. 165 17¢ 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
iso0 185 180

Arg

20



WQ 204/4981480 95
Leu Leu Val

<210>
<211>
<212>
<213>

<220>
<223

<400

Ala Qu Asn Ile Thr Thr Ay Cys Ala Qu H's Cys Ser

Leu Asn G u

Val
Val

@y Gn Gn Ala Val

Leu Ser u Al a Val
Asn Ser Ser
#ro Lou Gn Leu H s Val

d u Val

50 55 60 Asn Ile Thr Val
Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80 Mt Gn
Trp Gn Ay Leu Al a
Leu Ar g FERUSZPO4/01402p
100 105 110 Gn Pro Trp Qu
Asp Lys Al a Val

120 125 37 WD 2004/ 096148 PCT/ US2004/ 013099

By

Ala Ala Pro Leu Arg Thr Ile
pAsp. Phe eu Phe Ar VaI
e 1-51;650n170Aé! ic %\1? éé@lenclf mut

Leu Thr Thr
Astifiesy 135 140 Al a.

Il e Ser

Pro Asp Thr Al a

Ser dy 115

Leu Arg

Leu Leu Arg Ala Leu Gy Ala Gn Lys
Pro Pro Asp Ala Ala Ser

145 150 155 160 Thr Al a
Tyr Ser Asn Phe

JUERLR Lys Leu Tyr Thr Qy

26 u Ala Cys Arg Thr Ay Asp 180 185 190 Arg <210> 46

<211> 193

<212> PRT

<213> Artificial

<220>

<223>

MEt Gly FRlsEis v dlys ofroMlini Trirchad THegeenee  Ledldedi feu <400> 46
Met Gy Val His Gu Oy5°Pro Ala Trp Lews Trp Leu Leu

Leu Ser

Ile Cys

Ala Glu
50

Asn Ile
65

Met Glu

Leu Ser

Gln Pro

Leu Arg

130

Ala Ile

145

Thr Ala

Arg Gly

\rg

Leu Ser

Leu

Asp Ser Arg Val Lieu Glu

35

Asn Tle Thr

Thr val Pro

Val Gly Gln
85

Glu Ala Val

100

Trp Glu Pro

115

Ser Leu Thr

Pro

Ser Pro

Phe
1le5

Asp Thr

Lys Leu
180

Lys

40

Thr Gly Cys
55

Asp Thr Lys
70

Gln Ala Val
Leun Arg Gly

Leu Gln Leu
120

Thr Lieu Leu
© 135

Asp Ala ARla
150

Arg Lys Leu

Leu Tyr Thr

15 10 15 Leu Ser
f’ézoggéa bed @y Ge¥ AR L PER A1 pESY%. 2 OAr%SLe%O
25 30

Arg Tyr Leu

Ala Glu His

Val Asn Phe
75

Glu Val Trp
20

Gln Ala Leu
105

His Val Asp

‘Arg Ala Leu

Ser Ala Ala
155

Phe Arg val
170

Gly Glu Ala

185

21

Leu Glu Ala ala Glu

45

Cys Ser
60

Tyr Ala

Gln Gly

Leu Val

Lys Ala

125

Gly ala

140

Pro Leu

Tyr Ser

Cys Arg

Leu BRsn @lu

Trp Lys Arg

Leu Ala Leu

95

Asn Ser Ser

110

Val Ser Gly

Glu

Gln Lys

Iie
160

Arg Thr

Asn Phe Leu
175

Thr 6ly Asp
150

Leu Pro Leu Ay Leu



Ile Cys Asp Ser Arg Val Leu Au Arg Tyr Leu Leu Gu
Ala Lys Gu 35 40 45 Ala GQu Asn Ile Thr Thr dy Cys
Ala Au H's Cys Ser Leu Asn Au 50 55 60 Asn Ile Thr
Val Pro Asp Thr Lys Ala Asn Phe Tyr Ala Trp Lys Arg

- WEHOHE 80 Met Au Val Ay G n-dn A a \BOT/E2004013099
Trp Gn Ay Leu Ala Leu 85 90 95 Len Ser Au Al a Vval
Leu Arg Gy G@n Ala Leu Leu Val Asn Ser Ser 100 105

<210> 140 G n Pro Trp Au Pro Len G n Leu Hs Val Asp Lys

<2i1l> M3 Val Ser Ay 115 120 125 38 WD 2004/ 096148

<212> PRIT/ US2004/.013099 Leu Arg Ser Leu Thr Thr Leu Leu Arg

<213> Ntifidal @y Ala Gn Lys Gu 130 135 140 Ala Ile Ser

<220- P10 Pro Asp Alg AITa Silr AIAZI AITﬁ Plrag Lilr,l ArLg TEr ”pﬁ
; . Thr a_ Asp [ e g Lys Leu e
<2232 ’%fsg”g\iig?“-lr?? %glrﬁ%% PREPEl 18570 175 Arg Ay Lys
<400> doeu Lys Leu Tyr Thr Ay Qu Ala Cys Arg Thr Ay Asp
180 185 190 Arg <210> 47 <211> 193 <212> PRT <213>
Met Gly A |Hip (§lal Cye2@@>alx 228 3eDARp Tiept keantaf s&f ted i ci al
1 Sequenc®: nutein <4003047 Met Gy ValtHs u Cys Pro

Ala Trp Leu Trp Len Leu Leu Ser Leu 1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp.Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Ala
35. 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 85

Leu Ser Glu Ala Val Leu Arg Gly @In Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 1358 C 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Lieu Arg Thr Ile
145 150 155 160

Thr Ala Rsp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly 2ep
180 185 _ 190 '

22



Leu Ser Lein Pro Lea. Gy Leu Pro Val Leu Ay Ala Pro
Pro Arg Leu 20 25 30 Ile Cys Asp Ser Arg Val Lea Gu
Arg Tyr Leu Leu u Ala Lys Au 35 40 45 Ala G u Asn
Ile Thr Thr Ay Cys Ala Au Hs Cys Ser Leu Asn Gu

WEPOEE6HES Asn |le Thr Val Pro Asp Thr Lys RGIUSAE/ORHES

<210
o <211>
<212>
<213>

<220>
<223>

<400>

Tyr Ala Trp Lys Arg 65 70 75 80 Mt du Val Ay dn
@n Ala Val Gn Val Trp Adn Ay Leu Ala Leu 85 90 95
Leu Ser Qu Ala Val Leu Arg Ay G@n Ala Leu Leu Val
Asn Ser Ser 100 105 110 An Pro Trp Qu Pro Leu G n
%8u His Val Asp Lys Ala Val Ser Gy 115 120 125 39 WO
04/ 0916148 PCTI US2004/ 013099 Leu Arg Ser Leu Thr Thr
& Arg Ala Lau Gy Ala @ n Lys Gu 130. 135 140

eu
Ala lle Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu

DAE@ripbionl b€ ardAf o 1R0sdpn k0, I Ala Asp Thr The Arg

Lys Lau Phe Arg Val Tyr Ser Asn Phe Lau 165 170 175

3Ar g Gly Lys Lau Lys Lau Tyr Thr Ay Gu Ala Cys Arg
180 185 190 Arg <210> 48 <211> 193

Met GIL Tg’g ASé)
X Y L34 518 Sk CreohrpsAley iy F'%LF grr 2220eu @28 r Dascri ption

of Arti’ficial Sequencel®nutein <400> 48

Leu Ser Leu Pro Leu dly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu

20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu @Glu Ala Lys Glu

a5 40 45

Ala Glu Lys Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu

50

55 60

Asn Tle Thr Val Pro Asp ‘Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg

65

70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu

85 50 95

Dbeu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val BAsn Ser Ser

100 105 110

@ln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly

118 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg 2la Leu Gly Ala @ln Lys Glu |

i30

Ala Tle
145

Thr Ala

135 l40

Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Teu Arg Thr Ile
150 155 160

Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 ' 175

\rg Gly Lys Leu Lys Leu 'I‘yr Thr Gly Glu Ala Cys Arg Thr Gly BAsp

180 . 185 190

23



Met Gy Val
Lau
Lau Ay Ala Pro Pro Arg Lau 20 25 30
Leu Au Arg Tyr
WQRQ4098188 40 45 Ala G u Asn Ile Thr Thr dy KRUSRPE/O0E
50 55 60 Asn Ile Thr Val
Asn Ile Tyr Ala Trp Lys Arg 65 70 75
Gy dn dn Al a Vval
Lau Ser Gu Al a Val

Lau Ser
Pro Val

Asp Ser Arg Val

Arg
Asp Thr

<211>
<212>

<213>

125 Leu Arg Ser
<220 Ala G n Lys Qu
<223>

160 Thr Ala Asp Thr
<400>

I:\lllet Gly i%/lg H{% rfﬂ)g %@%x%z@gT%lzeuAr

<220>

Leu Ser Leu Preo Leu
20

Ile Cys Asp Ser Arg
35

Ala Glu Asn Ile Thr
50

Asn Ile Thr Val Pro
65

Met Glu Val @ly Gln
85

Leu Ser @lu Ala Val
100

Gln Pro Trp Glu Pro
: 115

Leu Arg Ser Leu Thr
130

Ala Ile Ser Pro Pro
145

Thr Ala Asp Thr Phe
165

Arg Gly Lys Leu Lys
180

H s Cys Ser
Lys Val
80 Met du Val

Gy Lau Ala Leu 85 90 95

<210> ¥y @ n Ala Lau Leu Val Asn Ser Ser
o Trp Qu Pro Lau Gn Lau Hi s Val
Ié@{ﬁg&i 40 WO 2004/ 096148 PCT/ US2004/ 013099 115 120
Leu Leu Arg Ala Lau Qy

Gly

Val

Thr

Asp

70

Gln

Leu

Leu

Thr

Asp

150

Arg

Leu

15 10 15 Lau Ser

Lau Asn G u

Leu Proc Val
25

Leu Glu Arg
40

Gly Ser Ala
55

Thr Lys Val

Ala Val Glu

Arg Gly €Gln
105

Gln Leu His
120

Leu Leu Arg
135

Ala Ala Ser

Liys Leu Phe

Ty Thr Gly
i85

Leu Thr Thr
130 135 140 Ala lle Ser

Thr

Leu Gly Ala

Leu Leu

Glu His Cys

60

Phe
75

Asgn

Tyr

Val Eln

5¢Q

Trp

Ala Leu Leu

Val Asp Lys

Ala Lieu

140

Ala
155

Ala Pro

Arg Val
170

Glu Ala Cys

24

Gly

Hs Qu Cys Pro Ala Trp Lau Trp Lau Lau

Leu Pro Leu Ay Lau

Ile Cys

Lau Leu Gu Ala Lys

DAbaiptianSet rAAliFiAa RgGedcey AEginlhr
Phe Arg Lys Leu Phe Arg Val

3%er Asn Phe Leu 165 170 175 Arg Ay Lys Leu Lys Len
160 185 190

ady
P 3 PR Derpfers iyt i ci al

Pro

Glu

45

Ser

Ala

Gly

Val

Ala

125

Ala

Leu

Ser

Arg

d u Val

Pro

Trp Gn
Lau Arg

100 105 110 G n

Asp Lys

Pr
Ile

As

Pro Arg Leu
30

Ala Lys Glu

Asn Glu

Leu

Lys Arg
80

Trp

Ala Leu
95

Leu

Asn Ser Ser

110

Val Ser Gly

Gln

Lys Glu

Thr Ile
160

Arg

Phe Leu
178

Asn

Thr Gly Asp
120 .

Al a Val

o Pro Asp

145 150 155

Tyr



<223> Description of Artificial
Hs AQu Cys Pro Ala Trp Leu Trp

<400> 49 Met dy Val

Leu Leu Len Ser Leu 1 5 10 1s Leu Ser Leu Pro Leu
Gy Leu Pro Val Leu Ay Ala Pro Pro Arg Leu 20 25 30
WQIRYEYKSASp Ser Arg Val Leu Gu Arg Tyr LeRCTVEHI00GH015099
Ala Lys Gu 35 40 45 Ala Gn Asn Ile Thr Thr dy Cys
Arg Ala Ju Hs Cys Ser Leu Asn Gu 50 55 60 Asn Ile Thr
Val Pro Asp Thr Lys Val Asn Ala Tyr Ala Trp Lys Arg
65 70 75 80 Mt Gu vVal Ay G@Gn @n Ala Val G u Val
Trp A@n Ay Leu Ala Leu 85 90 95 Leu Ser Au Al a Vval
$27% Yeu Arg Ay G@n Ala Lau Leu Val Asn Ser Ser 100 105
<312 0 41 WD 2004/096148 PCTI US2004/013099 . dn Pro Trp
«213» uesREo Leu G n Lau His Val Asp Lys Ala Val Ser Gy
115 120 125 Leu Arg Bar Leu Thr Thr Lau Lau Arg Al a
<220> Leu Ay Ala @n Lys Gu 130 135 140 Ala Ile Ser Pro
145

<223> IPperipsirnAbfa aAtifiSal Moaellea diteideu Arg Thr Ile

150 155 160 Thr Ala Asp Thr
Tyr Ser Asn Phe Lau 165 170 175 Arg Gy Lys Leu

<400> al

Sequence:

nmut ei n

Phe Arg Lys Lau Phe Arg

e L S'I' A d e!Al Arg Thr Ay As 180
1:‘;-’1 t Gly %%% H%%%lIﬁg %1gg>y'g_—63 &f§%f%%%€§.eu%ﬂ r:rP%‘l p

Leu Ser Leu Pro
20

Ile Cys Asp Ser
35

Ala Glu Asn Ile
50

Asn Ile Thr val
658

Met Glu Val Gly

Len Ser Glu Ala
100

Gln Pro Trp Glu
115.

Leu Arg Ser Leu
130

Ala Ile Ser Pro
145

Thr Ala Asp Thr

Arg Gly Lys Leu
180

Leu Gly Leu

Arg Val Leu

Thr Thr Gly

55

Pro asp Thr

Gln Gln Ala

85

Val Len Arxg

Pro Leu Gln

Thr Thr Leu

135

Pro Asp Ala

150

Phe Arg Lys
165

Lys Leu Tyxr

Pro

Glu
40

Tyr

Lys

Val

aly

Leu

120

Leu

Ala

Leu

Thr

Gly

Val Leu Gly Ala
25

Arg Tyr Leu Leu

Ala Glu His Cys

60

Phe
75

Val Asn Tyr

Glu Val Trp Gln

20

Gln Ala Leu Leu

105

His Val Asp Lys

' Gly
i40

Arg Ala Leu

Ala
155

Ser Ala Pro

Phe Arg Val

170

Glu ala Cys

188

25

Pro Pro Arg Leu
30

Glu Ala Lys Glu
45

Ser Leu Asn Glu

Ala Trp Lys Arg

- 80

Gly
95

Asn Ser Ser
110

Val

Algz
125

Val Ser Gly

Ala Gln Lys Glu

Leu Ala Leu

Leu Arg Thr Ile

ie0

Ser Asn Phe Leu
175

Arg Thr Gly Asp

190



<213> Artificial <220> <223> Description of _
Artificial Sequence: nmutein <400> 50 Met Ay Val Hs
GQu Cys Pro Ala Trp Lau Trp Leu Lau Leu Ser Lau 1 5
10 15 Lau Ser Lau Pro Lau Ay Leu Pro Val Lau Ay Ala

WEPHg4/Pse8Arg Lau 20 25 30 Ile Cys Asp Ser HITHUSZed4/0LmMLP

<210
<211>
212>
<213>

<220>
<223>
<400

1

Leu Ser
Ile Cys

Ala Glu
50

Asn Ile
65

Met Glu
Leu Ser
Gl Pro
Leu Arg

130

ala Ile
145

Thr Ala

\rg Gly

GQu Arg Tyr Lau Lau Qu Ala Lys Gu 35 40 45 Ala Qu
Asn Ile Thr Thr Ay Cys Ala Au H s Cys Ser Leu Asn
GQu 50 55 60 Asn lle Thr Val Pro Asp Thr Lys Val Asn
Phe Ala Ala Trp Lys Arg 65 70 75 80 Net du Val Gy
Gn dn Ala Val Qu Val Trp An dy Lau Ala Leu 85 90
5 Leu Ser Gn Ala Val Leu Arg Gy G n Ala Leu Lau
§§I Asn Ser Ser 100 |os 110 42 WO 2004/ 096148 _
®BEeTI US2004/ 013099 Gn Pro Trp Au Pro Leu G n Leu H's
Avalridsgm Lys Ala Val Ser dy 115 120 125 Leu Arg Ser
Leu Thr Thr Len. Lau Arg Ala Leu Ay Ala @n Lys Qu
130 135 140 Ala Ile Ser Pro Pro Asp Ala Ala Ser Al a
DRFEiPF oL@l ARrGioqlel Jefauence45mtBd 155 160 Thr Ala Asp
sJhr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
65 170 175 Arg Ay Lys Len Lys Leu Tyr Thr Ay Qu

et o1y MhRRDYS1AGs Bh6 MBuYrSRou 18P rd83e490, A50,5210> 51
10 i5

5

Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Asn Ile Thr Thr Gly Cys Asn Glu His Cys Ser Leu Asn Glu
55 60

Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys'Arg
70 75 80

Val Gly Gla Gln Ala Val Glu Val Trp Gln Gly Leu Ala Teu
85 20 95

Glu Ala Val Leu Arg Gly @ln Ala Leu Leu Val Asn Ser Sex
100 1lo& 110

Trp @lu Pro Leu GIn Leu His Val Asp Lys Ala Val Ser Gly
1158 120 125

Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
135 140

Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
150 155 160

Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp

26



<211> 193 <212> PRT <213> Artificial <220> <223>
Description of Artificial Sequence: nutein <400> 51
Met Ay Val Hs Qu Cys Pro Ala Trp Leu Trp Leu Leu
Leu Ser Len 1 5 10 15 Leu Ser Leu Pro Leu Gy Leu
wRppd/gal48 Leu Ay Ala Pro Pro Arg Len 20 25 mavuskhe/oys
Asplggr Arg Val Len_GJQu Arg Tyr Leu Leu Gu Ala Lys
Gu 3540 45 Ala G Asn T1e Thr TP Ay Cys Ala G u
H's Cys Ser Leu Asn Gu 50 55 60 Asn Ile Thr Val Pro
Arg Asp Thr Lys Val Asn Phe Ser Ala Trp Lys Arg 65 70 75
80 Met u Val Ay An @n Ala Val Gu Vval Trp @n
Gy Leu Ala Len 85 90 95 Lau Ser Au Ala Val Leu Arg
210> 39 Y G@n Ala Leu Leu Val Asn Ser Ser 43 WO 2004/096148
211> 10£T/US20041013099 100 105 110 G n Pro Trp Qu Pro Leu
<212> »p&FNn Leu Hs Val Asp Lys Ala Val Ser Ay 115 120 125
<213> Abeifideg Ser Leu Thr Thr Leu Leu Arg Ala Leu Ay Ala
Gn Lys u 130 135 140 Ala lle Ser Pro Pro Asp Al a
<220> Ala Ser Ala Ala Pro Leu Arg Thr Ile 145 150 155 160
<223> Dejeringion e€pArtificiRd Sagepncys mieainPhe Arg Val Tyr Ser
<a00s 38SN Phe Leu 165 170 175 Arg Gy Lys Leun Lys Leu Tyr
Thr Ay Glu Ala Cys Arg Thr Ay Asp 180 185 190

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 is

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu Thr Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 =1

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

@ln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125 :

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140 -

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 150

hr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn FPhe Leun
165 170 : 1785

27



Arg <210> 52 <211> 193 <212> PRT <213> Artificial
<220> <223> Description of Artificial Sequence:

mutein <400> 52 Met Ay Val Hs Qu CysPro Ala Trp
Leu Trp Lieu Leu Leu Ser Leu 1 5 10 15 Leu Ser Leu

WEHg%Es Ay lieu Pro Val-Leu Ay Al a Pro HERUSAH0g/013029
1 2 Perd Asp_Ser g_Val Leu Gu Arg Tyr Leu
Arg clyPdeted g thf o by Midoyg G R4 Ape Thr Thr

Arg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Gy Cs Ala Au H's Cys Ser Leu Asn u 50 55 60 Asn
Il'e Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Al a Phe
Lys Arg 65 70 75 80 Mt GQu vVal Ay @n Gn Ala Val
GQu Val Trp An Ay lieu Ala Leu 85 90 95 44 WO

2004/ 096148 PCT/ US2004/ 013099 Leu Ser G u Ala Val Leu
#&wg Ay Gn Ala Leu Leu Val Asn Ser Ser 100 105 110
@ Pro Trp Qu Pro Leu A n Leu H's Val Asp Lys Al a
Rgl Ser Ay 115 120 125 Leu Arg Ser Leu Thr Thr Len
Arkifisigl Ala Len Ay Ala An Lys Gu 130 135 140 Al a
Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg
Thr lle 145 150 155 160 Thr Ala Asp Thr Phe Arg Lys
quﬁrlﬁk%"nA‘r’fgg%f”r’gﬂl Woreneen Wein ey 165 170 175

36

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Ekeu Leu Lieu Ser Leu

1

5 10 15

Leu Ser Leu Pro Leu @ly Leu Pro Val Leu @ly Ala Pro Pro Arg Leu

20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu

35 440 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Ser Ser Leu Asn Glu

50

65

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Tr'p' Lys Arg

55 €0

70 75 g0

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu

85 90 95

Leu Ser Glu Ala Val Leu Arg Gly Glm Ala Leu Leu Val Asn Ser Ser

100 105 110

Gin Pro Trp Glu Pro Leu Gln Leu His Val Aslﬁ Lys Ala Val Ser Gly

115 120 125

Leu -Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu

130

135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile

145

150 185 160

Chr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu

185 . 1790 175

28



Arg Gy Lys Leu Lys Leu Tyr Thr Gy Au Ala Cys Arg

Thr Ay Asp 180 185 190 Arg <210> 53 <211> 193

<212> PRT <213> Artificial <220> <223> Description

of Artificial Sequence: nmutein <400> 53 Met Gy Val
wobma6de1usCys Pro Ala Trp Leu Trp Len Leu Le#kfﬁ@izﬂddﬁi’sﬁwl
510 15 Leu Ser Leu Pro Leu Ay Leu Pro Val Leu

Ala Pro Pro Arg Leu 20 25 30 Ile Cys Asp Ser Arg VaI
Leu Lleu Gu Ala Lys Gu 35 40 45 Al a
Are Glyé% %ULYSI 98"T¥¥r THY 5 Preyd= A ]G%TIH §10psp Ser Leu
Asn u 50 55 60 n Ile Thr Vval Pi% Asp Thr Lys Val
Asn Phe Tyr Ala Asn Lys Arg 65 70 75 80 Net du Val
Arg Gy Gn Gn Ala Val u Val Trp Gdn Ay Leu Ala Len 85
90 95 45 WO 2004/ 096148 PCTI US2004/ 013099 Leu Ser Qu
Ala Val Leu Arg Ay @n Ala Leu Leu Val Asn Ser Ser
<210> 3500 105 110 dn Pro Trp Qu Pro Leu @n Leu Hi s Val
<211> 1A8p Lys Ala Val Ser Gy 115 120 125 Leu Arg Ser Leu
<212> PpRfar Thr Len Leu Arg Ala Len Ay Ala Gn Lys u 130
<213> 2aiB&idd) Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Al a
220 Pro Leu Arg Thr Ile 145 150 155 160
< >

<223> Description of Artificial Sequence: mutein

<400> 37

Met Gly Val His @lu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Len Ser Leu Pro Leuw Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys &sp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Tyr Ser Leu Asn Glu
50 55 60

Asn Tle Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gin Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 - 20 95

Ieu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lye Ala Val Ser Gly
115 120 i2s

Leu Arg Ser Leu Thr Thr Leu Deu Arg Ala lLeu @ly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu

29



Thr Ala Asp Thr Phe Arg Lys Len Phe Arg Val Tyr Ser
Asn Phe Leu 165 170 175 Arg Gy Lys Len Lys Len Tyr
Thr Ay Gn Ala Cys Arg Thr Ay Asp 180 185 190 Arg
<210> 54 <211> 193 <212> PRT <213> Artificial <220>

woZeddaechgscri ption of Artificial Sequence: Tir;;gf,ﬁ*zﬁm 13099

<400> 54 Met Ay Val Hs Qu Cys Pro Al a
Leu LeuE®u Ser Leu 1 57010 15 Leu Seridseu Pro Len

Gy Len Pro Val Leu Ay Ala Pro Pro Arg Len 20 25 30

| Len Gu Ar Leu Len G
e ol b WS B b ST B r%r% S Ry Oy

Aryg

<210>
<211>
<21l2>
<213>

<2205
<223>

<400>

Ala Au H's Cys Ser Leu Asn Qu B 60 Asn Ile Thr
Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Ala Arg
65 70 75 80 46 WD 2004/096148 . PCT/ US2004/ 013099 Met
GQu Val dy Gn Gn Ala Val Qu val Trp Gn Ay Leu
Ala Leu 85 90 95 Leu Ser Au Ala Val Leu Arg Ay Gn
& a Leu Len Val Asn Ser Ser 100 105 110 G n Pro Trp
{dau Pro Leu G n Leu Hs Val Asp Lys Ala Val Ser Ay
#e5 120 125 Leu Arg Ser Leu Thr Thr Leu Len Arg Al a
Ampifi@igl Ala G n Lys Gn 130 135 140

Description of Artificial Sequence: mutein

38

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser heu

1

5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu

20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu

35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu Eis Cys Ser Leu Asn Glu

50

55 60

Lys Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg

65

70 75 BO

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu

85 g0 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser

100 io05 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly

115 : 120 125

Leu Arg Ser beu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

145

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile

150 . : 155 ' 160
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Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu
Arg Thr Ile 145 150 155 160 Thr Ala Asp Thr The Arg
Lys Len Phe Arg Val Tyr Ser Asn Phe Leu 165 170 175
Arg Gy Lys Leu Lys Leu Tyr Thr Gy Au Ala Cys Arg
-wdoos/6deyasAsp 180 185 190 Arg <210> 55 <211d.'1?{]§29(ﬁ!013099
<212> PRT <213> Artificial <220> <223> Description
Thr Rla,ASEATRY PRERRE ISEGeEnte; AyauVel Ayr €400sn5%eNete G y Val
Hs Qu E%s Pro Ala Trp'%u Trp Leu Lert’Beu Ser Leu 1
5 10 15 Len Ser Leu Pro Leu Gy Leu P’g \g LillrJ GIVyI
Arg GlyAlms BOOLPY Qelngr @R A0 &R B cld 8x r r g va
Leya; G %g T)l/I? Leu iagu Au AI%I Ly%au 935%40 45 Al a
Gn Asn Ile Thr Thr Ay Cys Ala Au H's Cys Ser Leu
Asn Qu 50 55 60 Asn Ile Thr Val Pro Asp Thr Lys Val
hrg Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80 47 WO :
2004/ 096148 . PCT/ US2004/ 013099 Met Au Val Gy Gn
Asn Ala Val Ju Val Trp An Ay Leu Ala Leu 85 90 95
<210> 32U Ser Qu Ala Val Leu Arg Ay G n Ala Leu Leu Val
<21l> J@8n Ser Ser 100 105 110 A n Pro Trp Gu Pro Leu @ n
<212>  FRIy Hi S Val Asp Lys Ala Val Ser Ay 115 120 125

<213> Artificia

<220>
<223> Description of Artificial Sequence: mutein

<400> 39

Met @€ly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ber Leu Pro Leu Gly Leu Pro Val Leu @ly Ala Pro Pro Arg Leu
20 25 30

Tle Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr @ly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Tle Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lvs Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 90 o5

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Lys Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 i25

Leu Arg ger Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140 :

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 -150 155 : 160
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Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Ay Ala
Gn Lys Gu 130 135 140 Ala lle Ser Pro Pro Asp Ala
Ala Ser Ala Ala Pro Leu Arg Thr Ile 145 150 155 160
Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser
w@sng/BlseisLeu 165 170 175 Arg Ay Lys Leu. LySribewosoyioos
Thr Ay Au Ala Cys Arg Thr Ay Asp 180 185 190 Arg
0z 5 <211> 193 <212> PRT <213> Artificial <220>
i ghe SETPLYOMBriArS Teh & Ssfdancle Mmitei n
<400> 56 I\/Et Gy Val H's °a u Cys Pro Al Trp Leu Trp
Leu Leu Leu Ser. Leu 1 5 10 15 Leu Ser Leu Pro Leu
arg Gly@we Leulfy deWapr lreu dByye1Al s1aPegs Red tAF @1f-ais,20 25 30
lle B Asp Ser ArgWal Leu Qu Argi3yr Leu Leu Qu
Ala Lys Qu 35 40 45 Ala Qu Asn Ile Thr Thr dy Cys
arg Ala Gu His Cys Ser Leu Asn Gu 50 55 60 Asn Ile Thr
Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80 48 WD 2004/ 096148 PCT/ US2004/ 013099 Met
GQu val dy @n dn Ala Val Thr Val Trp An Gy Leu
<210> 4 g Leu 85 90 95 Leu Ser Gu Ala Val Leu Arg Ay dn

<211> 1833 Leu Leu Val Asn Ser Ser 100 105 110
<212> PRT
<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 40
Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu heu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

2sn Ile Thr Val Asn Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 B8O

Met Glu Val Gly Gln Gln Ala Val Glu val Trp Gln Gly Leu Ala Leu
85 90 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 165 110

GIln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135" 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 ' ' 150 155 . 180
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G@n Pro Trp Gu Pro Leu @n Len His Val Asp Lys Al a
Val Ser Gy 115 120 125 Leu Arg Ser Len Thr Thr Leu
Leu Arg Ala Lem dy Ala Gdn Lys Gu 130 135 140 Ala
Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg
wdosddsag 145 150 155 160 Thr Ala Asp Thr R dvl%s%(gmﬁégg
Leu Phe Arg Val Tyr Ser Asn Phe Len 165 170 175
Gly Lys Leu Lys Leu Tyr Thr Ay du Ala Cys Arg Thr

The AL Sﬁ%— Asp 180 185 190 Arg <210> 57 <211> 193 <212>
¥ RS PRE TREPESPUA MY 1 BPe 209081 Wp s BesErs pei on of

Artificial Sequence: {® n <400> 57 M d y Val His

Leu 15

GQu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser
arg Gly 1@s 16u riemebetyzl e Brockeiala Gy Agunr&.,Val, Leu Ay

AlailPto Pro Arg Lenig0 25 30 Ile Qus Asp er Arg Val

Leu Au Arg Tyr Leu Leu u Ala Lys Qu 35 40 45 Al a

Arg GQu Asn Ile Thr Thr Ay Cys Ala Au H's Cys Ser Leu
Asn Qu 50 55 60 Asn Ile Thr Val Pro Asp Thr Lys Val
Asn Phe Tyr Ala Trp Lys Arg 49 WO 2004/ 096148
PCT/ US2004/ 013099 65 70 75 80 Mt GQu Val Ay dn

<210> 4G n Ala Val Qu Val Trp An Gy-Ser Ala Leu 85 9.0 95

<211> 193

<212> PRT

<213> Artificial

<220>

<223> Description of Artificial Sequence: mutein

<400> 41

Met Gly val His
1

Leu Ser Leu Pro
20

Ile Cys Asp Ser
35

Ala Glu 2Asn Ile
50

Asn Ile Thr Vval
65

‘Met Glu val Gly.

Ley Ser Glu Ala
100

Gln Pro Trp Glu
115

Leu Arg Ser Leu
' i30

\la Ile Ser Pro

Glu Cys Pro Ala
5

Leu Qly Leu Pro

Arg Val Leu Glu
40

Thr Thr Gly Cys
55

Ala Asp Thr ILys
70

Gln ¢ln Ala Val
85

Val Leu Arg Gly

Pro Leu @Gln Ieu
129

Thr Thr Leu Leu
135

Pro Asp Ala Ala

Trp Leu Trp Leu
io

Val Leu CGly Ala
25

Arg Tyr Leu Leu

Ala Glu His Cys
60

Val Asn Phe Tyr
75 :

@lu Val Trp Gln
80

Gln Ala Leu Leu
105

His Val Asp Lys

Arg Ala Leu Gly
140

Ser Ala Ala Pro

33

Leu Leu Ser
15

Pro Pro Arg
30

Glu Ala Liys
45

Ser Leu Asn

Ala Trp Lys

Gly Leu Ala
ok

Val Asn Ser
110

Ala Val Ser
125

Ala Gln Lys

Leu Arg Thr

Leu

Leu

Glu

Glu

Arg

80

Len

Ser

aly

Glu

Ile



Leu Ser Gu Ala Val Leu Arg Ay G@n Ala Leu Leu Val
Asn Ser Ser 100. 105 110 Gn Pro Trp GQu Pro Leu G n
Len H's Val Asp Lys Ala Val Ser Gy 115 120 125 Leu
Arg Ser Leu Thr Thr Leu Len Arg Ala Len Ay Ala Gn
wo-YB4/696148130 135 140 Ala lIle Ser Pro Pro As@ridddosdiiee
Ser Ala Ala Pro Leu Arg Thr Ile 145 150 155 160 Thr
Al a Asp Thit*Phe Arg Lys Letb5Phe Arg Val TywsoSer Asn
Phe Len 165 170 175 Arg Gy Lys Leu Lys Leu Tyr Thr

Thr alaGsp fHUp By r 180 1 190 Arg
o sas e 168 Pigﬁf%%ﬁé& 55,887 E% iFfcial <2205
<223> Description of Artificial Sequence; mutein
<400> 58 Met Ay Val Hs Au Cys Pro Ala Trp Len Trp

Arg Cly Ly T8 EekPuSEYY Ty 61y Bu #ga1%ys AmuTiBerli esp Pro Leu

N & Pro Val Leu®y Ala Pro Prol¥% g Leu 20 25 30

Ile Cys Asp Ser Arg Val Leu Qu Arg Tyr Len Leu Qu

Ala Lys Qu 35 40 45 Ala Qu Asn Ile Thr Thr dy Cys

Ala Qu H's Cys Ser Leu Asn u 50 55 60 50 WO :

2004/ 096148 PCTI US2004/ 013099 Asn Ile Thr Val Pro Asp

4‘£hr Lys Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75 sO

Arg

<210>

193
PRT

<211>
<212>
<213>

<220>
<223

<400> 42

Met Gly val
1

Leu Ser Leu

Ile Cys Asp
35

Ala Glu Asn
50

Asn Ile Thr
65

Met Glu val

Leu Ser Glu

Gln Pro Trp
115

Leu Arg Ser
130

Artificial

Description of Artificial Sequence: mutein

His @lu Cys Pro Ala Trp Leu Trp Leu Leu

5

Pro Leu Gly Leu Pro
20

Ser Arg Val Leu Glu
40

Ile Thr Thr Gly Cys
55

Val Pro Ala Thr Lys
70

Gly @ln Gln Ala Val
85

Ala Val Leu Arg Gly
100

Glu Pro Leu @Gln Leu
120

Leu Thr Thr Leu Leu
: 138

10

Val Iieu Gly
25

Arg Tyr Leu

Ala Glu His

Val Asn Phe
75

Glu Val Trp
20

@ln Ala Leu
105

His Val Asp

Arg Ala Leu

34

Ala Pro

Leu Glu
45

Cys Ser
60

Tyr Ala
Gln Gly
Leu val
Lys Ala

125

Gly Ala
140

Leu Sexr Leu
15

Pro Arg Leu
30

BAla Lys Glu

Leu Asn Glu

BArg
80

Trp Lys

Leu Ala
a5

Leu

Asn Ser Ser

110

Val Ser Gly

Gln Lys Glu



Gy An dn Ala Val u Val Trp Adn Qy
85 90 95 Ala Ser Au Ala Val Len Arg Ay
Leu Val Asn Ser Ser 100 105 110 dG@n Pro
Leu dn Leu H's Val Asp Lys Ala Val Ser
wadop4/@osb8 120 125 Leu Arg Ser Leu Thr Thr Legr/bsupsAimney .
Ala Leu Gy Ala A n Lys GQu 130 135 140 Ala Ile Ser
Al Ilepiey ProPrs ponkda Ala Barhlal BlaaPre Peo2k@ FhargeThr |l e
145 150 155960 Thr Al a ASY Thr Phe ArgLy$°Leu Phe
Arg Val Tyr Ser Asn Phe Leu 165 170 175 Arg Ay Lys

Thr Alab@é ‘iﬂ‘l&SPlLeeﬁrngErs -Eg{l @eyA %lNl‘ﬁ: les Aéq ghg—rﬂ‘eug y Asp
180 1851400 Arg .<210>%49 <211> 193 15212> PRT

Met A u Val
Leu Al a Leu
Adn Ala Leu
Trp Au Pro

<213> Artificial <220> <223> Description of
] Artificial Sequence: mutein <400> 59 Met Gy Val Hs
Arg Gly dvg LS, §e Frp FEFIFrH 2L 6R Moty Sep Leu 1 5

10 15° Leu Ser Len Pfd Len Gy Leu BfH Val Leu Ay Ala
Pro Pro Arg Leu 20 25 30 1Ile Cys Asp Ser Arg Val Leu
GQu Arg Tyr Leu Leu Gu Ala Lys Gu 35 40 45 Ala du
Asn Ile Thr Thr Ay Cys Ala Qu H's Cys Ser Leu Asn
GQu 50 55 60 51 WD 2004/096148 PCT/ US2004/ 013099

43

193

PRT
Artificial

<210>
<211>
<212>
<213>

<220>
<223> Description of Artificial Sequence: mutein

<400> 43

Ser Leu

15

Leu Leu Lieu Leu

10

Met Gly Val His Glu Cys Pro Ala Trp Trp

1 5

Pro Leu

30

val Ala Pro Arg

25

Pro Leu Gly

20

Leu Ser Leu. Leu Gly Leu Pro

Leu Glu Ala Glu

45

Ser Anrg Val Leu Glu Arg Tyr Leu Lys

40

Tle Cys Asp

Ala Glu
50

Asn Ile

65

Met Glu

Leu Sex

Gln Pro

Leu Arg
130

Asn

Thr

Val

Glu

Trp

115

Ser

Ile

Val

Gly.

Ala
100

Glu

Leu

Thr Thr Gly Cys
55

Pro Asp Ile Lys
70 -

Gln Gln Ala Val
85

Val Leu Arg Gly

Pro Lieu Gln Leu
120

Thr Thr Leu Leu
135

Ala

Val

Glu

Gln

105

Hig

Arg

Glu

Asn

Val

50

Ala

Val

Ala

- 35

His

Phe

75

Trp

Leu

Asp

Leu

Leun

Asn Glu

Cys Ser
60

Tyr Ala

Gln Gly

Leu Val

Lys Ala

Gly Ala

Led

Asn
110

Val
125

Gln

Lys Axrg

80

Ala
95

Leu
Ser Ser
Ser

Gly

Lys Glu



Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala
Trp Lys Arg 65 70 75 80 Mt du Val Ay An Gn Al a
Val*Au Val Trp Gn Ay Leu Ala Leu 85 90 95 Leu Ser
GQu Ala Val Leu Arg Gy G@n Ala Leu Leu Val Asn Ser
woegu4osk@ 105 110 dn Pro Trp G n Pro Leu f#ud:Bssoods
Val Arg Lys Ala Val Ser Gy 115 120 125 Leu Arg Ser
ala Tlel €44 , u Ala Leu dy Ala @n Lys Qu
145 130 {%P%Q&:‘Jj&l%gal (i% %%?Alﬁr 3PP ASD2RY FhAITeSer Al a
Ala Pro Len Arg Thr Ile 145 150 155 160 *fAr Ala Asp
Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
Thr Alagg HhroPherBrg Ayy 16k Phi gl tpeSsdebsdphe Thy Ay A u
Ala Oys'*®rg Thr Ay Aspg70180 185 190 Arg <210> 60

<211> 193 <212> PRT <213> Artificial <220> <223>
mutein <400> 60

Arg Gl 8 Crfehs Pils}<O | ficial  Sequence:

Yﬁt 1Boy %/aFe{IF%A%%J fgsc;%ﬁ’r%a%yﬁ Bﬁgpfgeﬁlﬁ'?‘bp Leu Leu
Leu Ser Leu 1 5 10 15 Leu Ser Len™Pro Leu Ay Leu
Pro Val Leu Gy Ala Pro Pro Arg Leu 20 25 30 Ile Cys

Axg Asp Ser Arg Val Leu Qu Arg Tyr Leu Leu Qu Ala Lys
GQu 3540 45 Ala GQu Asn Ile Thr Thr Ay Cys Ala Qu

Hs Cys Ser Leu Asn Gu 50 55 60

<210> 44

<211> 193

<212> PRT

<213> Artificial

<220>
<223> Description of Axtificial Sequence: mutein

<400> 44

Ifet Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
5 10 i5

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala g{:)tu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asa Glu
‘ 55 60

Asn Ile Thr Val Pro Asp Thr Asp Val Asn Phe Tyr Ala Trp Lys Arg.
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val .Trp Gln Gly Leu Ala Leu
85 80 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 iio

3ln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
1is 120 125

©u Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu

36

-



52 WD 2004/ 096148 PCT/ US2004/ 013099 Asn Ile Thr Val
Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 65 70
75 80 Mt Qu Val Ay Gn dn Ala Val Qu Val Trp An
Gy Len Ala Leu 85 90 95 Len Ser u Ala Val Leu Arg
wébop4/6demsAl 2 Leu Len Val Asn Ser Ser 100 1{;}_5;,@@@04,053099
Pro Trp Qu Pro Len Gn Len H's Val Asp Ala Al a Val
130Ser @y 115 1285125 Leu Arg Ssr Leu Thr Thr Leu Leu

Arg Ala Len Ay Ala Gn Lys Glu 130 135 140 Ala lle
Ala Pro Leu Arg Thr

ﬁ: e (Ee:IPIrO %]Plg A%E%Ai%ﬁerﬁ}?‘ & P’f&sﬂe“Tﬁ'Fg Phe IA?g Lys Leu
Phe Arg Val Tyr Ser Asn Phe Len 165 170 1 Arg Ay
Lys Len Lys Leu Tyr Thr Ay Ju Ala Cys Arg Thr Gy

Thr Rla A5p ThigfrelBly L0 Led\Pge 22302160y s@lisn P88 res212> PRT
<213> AFificial <220>17€223> Descri pt tosh of .
Artificial Sequence: nutei n <400> 61, I\/gt GILy VaI1 Iéh S

e Len Leu Leu Ser Leu

Arg Gly yl?%%ﬂ[gu %L-%%"pﬁ%%ﬁ Rkt fﬁgom&?alp‘sﬁ’_eu dy Ala
Pro Pro Arg Len 20 25 30 Ile Cys Asp Ser Arg Val Lem
GQu Arg Tyr Leu Leu Gu Ala Lys u 35 40 45

Arg

<210> 45

<211l> 193

<212> PRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 45
Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Aép Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cye Ser Leu Asn Glu
50 .55 60

Asn Ile Thr Val Pro Asp Thr Ala Val Asn Phe Tyr Ala Trp Lys &rg
65 70 75 80

Met Glu Val @ly Gln Gin Ala Val @lu Val Trp Gln Gly Leu Ala Leu
85 S0 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110 :

Gln Pro Trp Glu Pro Leu Gln Teu His Val Asp Lys Ala Val Sexr Gly
115 120 ' 125

37



Ala Qu Asn Ile Thr Thr Ay Cys Ala Qu H's Cys Ser
Len Asn G u 53 WD 2004/ 096148 PCT/ US2004/ 013099 50 55
60 Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala
Trp Lys Arg 65 70 75 80 Mt Gu Val Ay GAn Gn Ala
. wo/mlssdsiasVal Trp An Ay Leu Ala Leu 85 90 Q5ryudafidiosRibs
GQu Ala vVal Leu Arg Ay G n Ala Leu Leu Val Asn Ser
Leu ArgSggr Leék(Q0hx] 0% 14® n&h rhrPradaTrgy @w AR gldeys @ Leu Hi s
130val Asp Lys AR Val Arg Gy 345 120 125 Leu Arg Ser
Leu Thr Thr Leu Leu Arg Ala Leu Gy Ala A n Lys Qu

Sp I ro. As a Ser Ala

ﬁ?'nek%q‘ %’1% %egigﬁ\rﬂaﬁl% %e?%aé@g I’eﬁsgr%gg @t r Al a Asp
Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu

165 170 175 Arg Gy Lys Leu Lys Leu Tyr Thr Gy GQu
Thr Alafjsy TysPhy rdThys Gy PAS Rrg18Q Th85549@sn Ahg 1<210> 62
<211> 19¥ <212> PRT 283> Artificial 12220> <223>

Description of Artificial Sequence: nmutein <400> 62

s ol Bl B Y008 (et L

Pro Val Leu Ay Ala Pro Pro Arg Leu 20 25 30

<210> 46
<211> 193

<212> PRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 46

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser heu Pro Leu Gly Leuw Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Agp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu RAsn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Ala Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val @Gly Gln Gln Ala Val Glu Val Trp Gln @¢ly Leu Ala Leu
85 20 o5

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu beu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Iiys 8la Val Ser CGly
115 . 120 125

38



Ile Cys Asp Ser Arg Val Leu Au Arg Tyr Leu Leu Gu
Ala Lys@u 35 40- 45 54 WD 2004/ 096148
PCTI US2004/ 013099 Ala G u Asn Ile Thr Thr Ay Cys Al a
GQu Hs Cys Ser Leu Asn Qu 50 55 60 Asn Ile Thr Va
wotydspsThr Lys Val Asn Phe Tyr Ala Trp LypeNi©osdpsodd
75 80 Met u Val Ay An @@n Ala Val Qu Vval Trp @n
Leu Ala Lau 85 90 95 Leu Ser Gu Ala Val Lau Arg
Leu ﬁgé%? ™ 30136 e Ayal MAskPuSEly By Cla0@s F08 110 Gin
Pro Trp Gu Pré°Leu G n Lau H% val Asp Lys Al'a Va
Gu dy 115 120 125 Lau Arg Ser Leu Thr Thr Lau Leu
Ala IleAfeg ﬁoaPﬂoaMsﬁAYa 'ﬂl@ s@:rklkypﬁa@fé ﬂrglpA%a%hg-AIQe Ala Ile
145 Ser Pro ProsiAsp Ala Al a SerssAla Ala Pro LaggArg Thr
Ile 145 150 155 160 Thr Ala Asp Thr Phe Arg Lys Leu
Phe Arg Val Tyr Ser Asn Phe Lau 165 170 175 Arg Ay
Thr Ala \AGR Thy Phe arg Lye Fov PRRlre Rl MradeyShadguThr Gy
Asp 1887185 190 ~Arg 23%0> 63 <211> 183 <212> PRT
<213> Artificial <220> <223> Descri pt| on of
Arg Gly Ak itk Givel rdegpense sl gima 40 63 Mot Ay Val His
A u€ys Pro Ala Trpikeu Trp Leu Lauliﬁu Ser Leu 15

10 15

Arg

«<210> 47

«211> 193

<212> PRT

«213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 47

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu lLeu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu heu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr @ly Cys Ala Glu His Cys Ser TLeu Asn Glu
50 55 60

Asn Ile Thr'Val Pro Asp Thr Lys Val Ala Phe Tyr Ala Trp Lys Arg
65 _ 70 75 20

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 80 a5

Leu Ser Glv Ala Val Leu Arg Gly Glan Ala Leu Leu Val Asn Ser Ser
' 100 108 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125
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Lau Ser Lau Pro Leu Gy Leu Pro Val Leu Ay Ala Pro
Pro Arg Lau 20 25 30 Ile Cys Asp Ser Arg Val Leu Gu
Arg Tyr Lau Lau Gu Ala Lys Au 35 40 45 55 WO
2004/ 096148 PCTI US2004/ 013099 Ala Gu Asn Ile Thr Thr
wehy4s4sAl a G n His Cys Ser Leu Asn G u S50pohu&foesasiside
Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp
Lys Arg 65 70 75 80 Mt du Val Ay Gin @n Ala val
Leu ArcChdl Vi Leu Ser Qu
133%a V‘?;\{J Tﬂ-{gﬁp q@\é A_r@l oA EH %T?‘Eélﬁ;g Vdlre B Ser Ser
100 105 110 Gln Pro Trp Glu Pro Leu A n Leu H s Val

p Lys Ala Val Ala Ay 115 120 125 Leu Arg Ser Leu

Alg I‘eﬁﬁr Bifer Pro@ish dda Alg PranllaehilaCGhyo Abw AGH mhkysed u 130
14 135 140 A2 1le Ser Pro PisS Asp Ala Ala Ser Ala Al a
Pro Leu Arg Thr Ile 145 150 155 160 Thr Ala Asp Thr

Thr 2la NrOoieY §r-4-6, Ser ,Asn Phe Leu 165
?%% 175168Ar gdheyix Llﬁﬁspﬁ(ﬁgiﬁ\f@aé Ty g &Y Qu Aa
Cys Arg Thr Gy Asp 180 185 190 Arg 210> 64 <211>
193 <212> PRT <213> Artificial <220> <223>

Arg Gly BéfgérePthYSoli«'?Uof-‘mrrM fqlr:l(?éh Bequenter ThGEY hsp<400> 64
190

Arg

<210> 48

<211> 183

«212> PRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 48
Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
- 50 55 60

hsn Tle Thr Val Pro Asp Thr Iys Val Asn Ile Tyr Ala Trp Lys Arg
&5 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 S5

Leu Ber Glu Ala Val Leu Arg Gly @ln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly

40



Met Ay Val Hs Qu Cys Pro Ala Trp Len Trp Leu Leu
Leu Ser Leu 1 5 10 15 Leu Ser Len Pro Len Gly Leu
Pro Val Leu Gy Ala Pro Pro Arg Leu 20 25 30 Ile Cys
Asp Ser Arg Val Leu Qu Arg Tyr Leu Len Qu Ala Lys
W@Mﬂg%% WD, 2004/ 096148 PCTI US2004/ 013099. Pcﬁ@szﬂ@/ﬁfﬁ”
. AlaQu Asn Ile Thr Thr Ay Cs Ala Qu Hs Cys S
LétF Asn Qu 50 58060 Asn |Ile ThesVal Pro Asp Thr Lys
Val Asn Phe Tyr Ala Trp Lys Arg' 65 70 75 80 Mt du
G.n Al a Val T in Gy Leu Ala
bew 809 g%r g%lygg; 3&1 K I'egez?rg@ 7 i? IAﬁgeq?n,&fyd é"y Gn Aa
Leu Leu Val Asn Ser Ser 100 1 110 Gn Pro Trp Qu
Pro Leu Gn Leu His Val Asp Lys Ala Val Thr dy 115
ala Ile]Pdy BRX5Prd @ep Alg rSerseealalhta Fhy Lhewrgem-Arig Al a Leu
145 gy Ala AA5tye Gu 130 13%5140 Ala Ile S&o Pro Pro
Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile 145 150

15 460 P Phe Arg Val

1
e Ala %r% Serf?},sﬂgbﬁgglf'eeﬁppfggf %ﬁl%g 'igisﬁep I8¢ Leu Lys
Leu Tyr Thr Ay G n Ala Cys Arg Thr Gly isp 180 185

190 Arg <210> 65 <211> 193 <212> PRT <213>

Arg Gly Ayvei Beuchysl L 20> Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 i85 120

<210 49

<211> 193

<212> PRT

<213> Artificial

<220>
<223> Desgcription of Artificial Sequence: mutein

<400> 42
Met Gly Val Hig Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu

1 5 10 15

beu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala @lu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 . 55 60

‘Asn Ile Thr Val Pro Asp Thr Lys Val Asn Ala Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
} 85 . a0 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 . 105 . 110
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<223> Description of Artificial Sequence: nutein
<400> 65 Met Ay Val Hs Qu Cys Pro Ala Trp lieu Trp
Leu Leu Lev. Ser Leu 1 5 10 15 Leu Ser Leu Pro Leu
Gy Leu Pro Val Leu Ay Ala Pro Pro Arg lieu 20 25 30
w&Zo0¥3624304/ 096148, PCT/ US2004/ 013099 1Ile q&éﬁﬁg@%”_
Arg Val Leu Qu Arg Tyr Leu Leu Gu Ala Lys u 35 40
Gln ProgBP Aa Prp deagHn|lee BirvVathisrGlys @ys VAL SeBldyHi s Oys
er Leu Asn Qu 88 55 60 Asa 11é2%hr Vval Pro Asp Thr
Lys Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80 Met
Leu ArgGdt Mal & ¥hGR dy Leu
130Ala Leu 95 90 19%@%6%%21}@%11%% gﬂvglﬂlﬁgg%g Ay dn
Ala Leu Leu Val Asn Ser Ser 100 105 110 G n Pro Trp
GQu Pro Leu Gn Leu Hs Val Asp Lys Ala Val Ser Ala
212 TIerE WH0PASP Py BAp FeSdrlalide Wi IhAre brie Arg Ala
Leu Ay Ala8 n Lys Gu 136°%135 140 Al a I%& Ser Pro
Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile 145
Thr 2la 160 HRSeikOfrg T 1 dndSPg HK s& Ga-¥Re by Phe Arg
Val Tyrigder Asn Phe Leu7d65 170 175 Args Gly Lys Leu
Lys Leu Tyr Thr Ay GQu Ala Cys Arg Thr Ay Asp 180
185 190 Arg <210> 66 <211> 193 <212> PRT
Arg Gly Lys ?Su Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
Y 185 190

Arg

<210> 50

<211> 193

<212> PRT

<213> Artificial

<220>
<223»> Description of Artificial Sequence: mutein

<400> 50

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
i 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu 2&sn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asp Ile Thr Val Pro Asp Thr Lys Val Asn FPhe Ala Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly @ln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
: 85 90 95

Leu Ser Glu Ala Val Leu Arg Gly @ln Ala Leu Leu Val Asn Ser Ser
100 . © 108 1io

42



<213> Artificial <220> <223> Description of
Artificial Sequence: nmutein <400> 66 Met Gy Val Hs
GQu Cys Pro Ala Trp Leu Trp Leu Lea Leu Ser Leu 1 5
10 15 Leu Ser Leu Pro Leu Ay Leu Pro Val Leu Ay Ala
W(Pmm,rﬁs‘rﬁp;sArg Leu 20 25 ‘30 58 WO 20041096148PCTIUS2004/013099
PCT/ US2004/ 013099 1Ile Cys Asp Ser Arg Val Leu GQu Arg
r Lau Leu Gn Ala Lys Qu 35 40 45 Ala Qu Asn lle
SHhrPrY JPUCHY Apw B (aHi2sP Gy Ber Valefed§iv J u 50 55
Asn Il e Thr Vat°Pro Asp Thr LS Val Asn Phe Tyr Al a
Trp Lys Arg 65 70 75 80 Mt Qu Val Ay A n d@n Ala
Leu Arg ¥ab 16hUrnYalnrTrdh G\ ald Wik eldu Al A8UcBPr 0P Leu Ser
130Ju Ala Val Leis Arg y G n Alsa Leu Lau Val Asn Ser
100 105 110 A n Pro Trp Gu Pro Leu G n Leu H's

- T
@ln Pro

Ser
N Val Asp Lys Ala Val Ser Ile 115 120 125 Leu Arg Ser
ﬁ;‘ Lle P&Y BFRrPre EL%]&‘ PSR §iarkde Feg lovyAny Buge Lys G u
130 135 1 Ala Ile Ser PPd Pro Asp Ala Af% Ser Ala

Ala Pro Leu Arg Thr Ile 145 150 155 160 Thr Ala Asp

Thr ala iby TRhendrmgglie ldethdhgy AL WalselY4anSeHe ASN Phe Lau
165 1706475 Arg Gy Lys Lau Lys Leu Tyys Thr Gy GQu

Ala Cys Arg Thr Gy Asp 180 185 190 Arg <210> 67

Arg Gly Lys Leu Lys Leu Tyr Thr Gly @lu Ala Cys Arg Thr Gly Asp
180 185 190 .

51

183

PRT
Artificial

<210>
«<211>
<212>
<213>

<220>
<223> Description of Artificial Sequence: mutein

<4£00> 51

Leu Leu Ser Leu
15

Pro Ala Trp Leu Trp Leu

10

Met Gly Val His Glu Cys
1 5

Leu Ser Leu Pro Leu Gly
20

Ile Cys Asp Ser Arg Val
35

Ala Glu 2Zsn Ile Thr Thy
50

Asn Ile Thr Val Pro Asp
65 70

Met Glu Val Gly Gln Gln
85

Leu Ser Glu Ala Val Leu

Leu Pro

Leu Glu
40

Gly Cys
55
Thr Lys

Ala val

CAxrg Gly

Val Leu Gly Ala
25

Arg Tyr Leu Leu

Ala Glu Hig Cys
€0

Val BRsn Phe Ser
75

Glu Val Trp Glin
g0

Gln Ala Leu Leu

43

Pro Pro Arg Leu
30

Glu Ala Lys Glu
45 :

Ser Leu Asn Glu

Ala Trp Lys Arg
80

Gly Leu Ala Leu
95

Val Asn Ser Sex



<211> 193 <212> PRT <213> Artificial <220> <223>
Description of Artificial Sequence: nutein <400> 67
Met Ay Val Hs Qu Cys Pro Ala Trp Leu Trp Lau Leu
lieu Ser Leu 1 5 10 15 lieu Ser Leu Pro Leu Gy Len
wdrosMaissleu Gy Ala Pro Pro Arg Lau 20 25 g@r600d@i3099
2004/ 096145 PCTI1JS2004/ 013099 1Ile Cys Asp Ser Arg
Val 1¥%8u Ju Arg Tyr 1eeéu Leu A u Al allys G u 35 40.45
Ala Qu Asn Ile Thr Thr Gly Cys Ala Qu H's Cys Ser

S 0 Thy, Vi BLo Thr Lys

Gin PIOLU\Q%E Gﬁsﬁunprﬁhe%‘grn% %'1'5 %y £ 9a710 G@%p Met Glyu
Val Ay @n dn aVaIGIuVaI TrpGInGIyLeuAIa

Leu859095 Leu Ser Gu Ala Val Leu Arg Ay Gn A a

Leu Arg|fey HesUrivalhrAgsw Ber AGeala IR0 dA@SAIEICGL:Ghys Blo Trp G u
130pro Leu Gn L&F H's Val Asp L3¢ Ala Val Ser Ay 115
120 125 Ala Arg Ser Leu Thr Thr. Leu Leu Arg Ala Leu

sy 2o AR R bR e o 00 e

145
155 160 Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val
Tyr Ser Asn Phe Leu 165 170 175 Arg Ay Lys Leu Lys

Thr Ala |hgp TRy rPkF ey Qlyy Buwi Pid arﬁ,\}islmyg SEr AcE yheAstpu 180 185
190 165 -

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 180

<210 52

<211> 183

<212 PRT

«213> Artificial

<220
<223> Description of Artificial Sequence: mutein

<400> 52

Met @ly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
i 5 10 . 15

Len Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leun
20 25 30

Tle Cys Asp Ser Arg Val Leu @lu Arg Tyr Leuw Leu Glu Ala Lys Glu
35 490 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Phe Lys Arg
65 70 75 80

Met @lu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 S0 95



Arg <210> 68 <211> 193 <212> PRT <213> Artifici al
<220> <223> Description of Artificial Sequence:
mutein <400> 68 Met Gy Val Hs Au Cys Pro Ala Trp
Leu Trp Leu lieu Leu Ser lieu 1 5 10 15 Leu Ser Leu
. wotobewmsd y Leu Pro Val lieu Ay Ala Pro Pperésgdetisos
60 WA 2004/ 096148 PCT/ US2004/ 013099 20 25 30 Ile Cys
" SE@SA v VaI Leu Au Arg Tyr lieu Leu u Ala Lys
eu ser a&o HerrpLEY @18? %&%rPeP|I@uWﬁ1 By 5S¢ yeoys Ala G u
Hi s (&/s Ser Leu Asn*@u 50 55 60 A5 Ile Thr Val Pro
Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75
¢ln Pro 8@p dibtrral teuValn Gy v Walmgp Alyd Mal v4d seMaly Trp G n
@Yy Leu Ala Leu 8% 90 95 Leu Serzs@u Ala Val Leu Arg
Gy Gn Ala Leu Leu Val Asn Ser Ser 100 105 110 dn

Pro.Trp.d Pro Len A n_.Leu H s Val Asp Lys Al a Val
Leu Arg 88t Lep prhrl% LebATg ply Dap £1 Sé\‘lal‘?]@ufyﬁ%lul'hr Leu Leu

30
P Ag AlaLen &Y Ala @n Lys &0 130 135 140 Ala lle
Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr

Ala Ile Bbke Prd 4o b MB5a1k6Ser AW afh @rdRy Ty herAr g Lys Leu
145 Phe Arg ValsoTyr Ser Asn Pheslieu 165 170 465

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 178

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 190

<210> B3

<211> 193

<212> PRT

<213> Artificial

<220>
' <223> Description of Artificial Sequence: mutein

<400> 53

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 . 10 15

beu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cyg Ser Leu Asn Glu
50 55 60

Agn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Asn Lys Arg
65 70 75 B0

Met @lu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 95

45



Arg Gy Lys Leu Lys Leu Tyr Thr Gy Au Ala Cys Arg
Thr Ay Asp 180 185 190 Arg <210> 69 <211> 193
<212> PRT <213> Artificial <220> <223> Description
of Artificial Sequence: nmutein <400> 69 Met Gy Val
woh®4/GdeusCys Pro Ala Trp Leu Trp Len Leu LepoBesod@idsood
5 10 15 61 WD 2004/096148 - PCT/ US2004/ 013099 Len Ser
Leu Pro Leu Gy Leu Pro Val Leu Ay Ala Pro Pro Arg

L Ile er  Arg_Val u Gn Arg Tyr
hew S Sﬂl £ %% %thg Gl? % a3‘§eu48e'ﬁga %‘@SLEE% u %n I'le Thr
Thr Gy Cys Ala Glu Hs Cys Ser Leu Asn G n 50 55 60
Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala
Gln PIO;F/'QP €5 Py geu 6B 7Bu 7B s8] Mot L@ B31d/aklG@ey @n A n A a
AQu Val Trp @28 Ay Leu Ala Eed 85 90 95 Leu Ser
GQu Ala vVal Leu Arg Ay Gn Ala Leu Leu Val Asn Ser
0 ro.T 1 Leu Hi s
res ﬁ%’sé;g” Léupglt%gﬁil%{%g\?gu%g ﬁ(%l b %A'%%l%% %eu G n Ser
Leu Thr Thr Leu Leu Arg Ala Leu Ay Ala @ n Lys Qu
130 135 140 Ala lle Ser Pro Pro Asp Ala Ala Ser Al a

Ala Tlefer PrroPiAsivAga Pe Sekhlalis RE0L465:4 60 Ile
1485 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 igs 120

<210> 54

<211> 183

<212> PRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 54

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 ] 5 10 15

Leun Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
240 25 30

¥le Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr @ly Cys Ala Glu His Cys Ser Leu Asn Glu
© B0 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Ala Arg
€5 70 ' 75 80

46



Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser
Asn Phe Leu 165 170 175 Arg Gy Lys Leu Lys Len Tyr
Thr Ay Gu Ala Cys Arg Thr Ay Asp 180 185 190 Arg
<210> 70 <211> 193 <212> PRT <213> Artificial <220>
woeABgwsi@scri ption of Artificial Sequence: .patied2004/013099
<400> 70 Met Ay Val Hs GQu Cys Pro Ala Trp Leu Trp

Met Glu ¥ai £i(CLleRLSada Vel Clp B11Trp SLEZIND=2(04/ BI6148 -
PCT/ US2894/ 013099 Leu ¥er Leu Pro Leu By Leu Pro Val
Leu Gy Ala Pro Pro Arg Leu 20 25 30 Ile Cys Asp Ser.

Leu SerA YAl vi€ReGalg AP ¥l atheu B4l Gl 18h &ekys,d u 35 40
45 M@ Gu Asn Tle The Thr Gy Cys Ake QU H s Oys Ser
Leu Asn Gu 50 55 60 Asn Ile Thr vVal Pro Asp Thr Lys
Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80 Net Qu

Gln Pro\Lyp @u, Py fevsChn Apw Hig| Vel RepvEys ¥ Vel et Givleu Al a
Led 85 90°95 Ler?*%er Gu Ala Va?ieu Arg Ay @n A a
Leu Leu Val Asn Ser Ser 100 105 110 G n Pro Trp GQu

Leu ArgF¥e® LRUTHI Bnd GLh es 2Vl mASRulys, A AgMaliySan.dy 115

130120 125 Leu Asgg Ala Leu Thr 4w Leu Leu Arg Ala Leu

@y Ala dn Lys u 130 135 140

Ala Tle 8Ser Pro Pra Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile

145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Avrg Val Tyr Ser Asn Phe Leu

165 170 175
Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 190

Arg

<210> 55

<211> 193

<212> PRT

<213> Artificial -

<220>
<223> Description of Artificial Seguence: mutein

<400> &5

Met

1

Leu

Tle

Ala

'Asn
65

Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
5 10 15

Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Glu Asn Ile Thr Thr @ly Cys Ala ®lu His Cys Ser Leu Asn Glu
50 55 ]

Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
’ 70 - 75 80

47



Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala'Pro Leu
Arg Thr Ile 145 1SO 155 160 Thr Ala Asp Thr Phe Arg
Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu 165 170 175
Arg GlyLys Leu Lys Leu Tyr Thr Ay GQu Ala Cys Arg Thr
W@(}M,ﬂg@ﬁﬂs ;60 185 190 Arg <210> 71 <211> %526]2)%?3399
PRT <213> Artificial <220> <223> Description of
Artificial Sequence: nmutein <400> 71 Met Ay Val His
Met Glu s} EysChr B5mfie Trb Lo =t PrLekr sonleeAlsdeuleu 63 WO
2004/ 096148 PCTI US2004/%913099 1 5 10 i5 Leu Ser Leu
Pro Leu Gy Leu Pro Val Leu Ay Ala Pro Pro Arg Leu 20
Leu Ser Aulfia Vd1e1&l Srd \BDy 586 2AL GeMAleul @4 S sd¥ GJYr Leu Leu
Gu Woa Lys Gu 35148 45 Ala Qu Asmolle Thr Thr Ay
Cys Ala Ju H's Cys Ser Leu Asn Au 50 55 60 Asn lle
Thr Val _Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys
cin Pr°§r§§ C85PrPOLFS B0 TNELS Gt 298I L8 T BFCYa Val Gl u
al Trp Gn Gy Léu Ala Leu 85 97%95 Leu Ser Gu Al a
Val Leu Arg@y An Ala Leu Leu Val Asn Ser Ser 100
neu Arg Bab rRhOrdd thrPréy dépatd WilPmeuldi9Uaid i €4k Bhs Val Asp
130Lys Ala Val Ses Ay 115 120 ka5

Ala Tle Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 . 158 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr'Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly @lu Ala Cys Arg Thr Gly Asp
180 185 190

<210> 56

<211> 193

«<212> PERT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

- <400> 56

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu G@ly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu @lu Ala Lys Glu
35 - 40 45

Ala Glu Asn Ile Thr Thr Gly Cysz Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
&5 70 75 80

48



Leu Arg Ile Leu Thr Thr Leu Leu Arg Ala Leu Ay Ala
Gn Lys Gu 130 135 140 Ala lle,Ser Pro Pro Asp Ala
Ala Ser Ala Ala Pro Leu Arg Thr Ile 145 150 155 160
Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser
wasnaddamsleu 165 170 175 Arg Ay Lys Leu LySri€boabyinee
Thr Ay Au Ala Cys Arg Thr Ay Asp 180 185 190 Arg
<210> 72 <211> 193 <212> PRT <213> Artificial <220>

e o FEROBSCELE 0 LA I, SSauenegs uteln

Val Hs GQu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser
Leu 1 5 10 15 Len Ser Leu Pro Leu Ay Leu Pro Val Len
Leu Ser Gy AAh &ValPrigeuPhxy Ay cleRla 20u2ku3thil Asy B34S sésp Ser Arg
Val 8u Gu Arg Tyr1f®u Leu Qu Al ailoys Au 35 40 45
Ala G u Asn IIe Thr Thr Ay Cys Ala Au H's Cys Ser

5 6 Thr. Vi Pro p Thr Lys
Pro \?%J Gﬁgnrbr % Q:Tsr Aspil.iyal'h \?a}o Met du
VaIGIyGInGInAIaVaIGIuVaI J'FrpGInGIyLeuAIa

Leu 85 90 95 Leu Ser u Ala Val Leu Arg Ay G n Al a

Leu Arg Beyy Lpe (Fhy/dihr Asm QBer ARpAla 160 619312 1@n tys Glu
130 135 140

@l

[=}

Ala Ile Ser Pro Pro Asp Ala Rla Ser Ala Ala Pro Leu Arg Thr Ile
145 150 : 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly @lu Ala Cys Arg Thr Gly Asp
130 185 190

<210> 57

<211> 193

<212> PRT

«213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 57

Met Gly Val His @lu Cys Pro &la Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val bLeu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg

49



G@n Pro Trp Qu Pro Leu G n Leu H s Val
Ser Ay 115 120 125 Leu Arg Ser Ala Thr Thr

Val

Asp Lys Ala

Leu

Leu Arg Ala Len Ay Ala An Lys Gn 130 135 140 Al a

Il e Ser

Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg

wohaddsers 145 150 155 160 Thr Al a Asp Thr RRgudid/okiese

Leu Phe Arg Val
65

Met GluEﬁ;?}%%%ifE%

My,€i n

<211> 193
G R

Leu 1 5 10 15

Tyr Ser Asn Phe Leu 165 170 175 Arg
Ay Lys Let®Lys Leu Tyr Tht* Ay Au Ala Qg8 Arg Thr
Gy Asp 180 185 190 Arg <210> 73
thiall Iaf‘lGlu%.zLQI?rp
equence:
2004/ 096148 PCTI US2004/ 013099 Mt Gy Vval
Pro Ala Trp Leu Trp Lou Leu Leu Ser

<212>.

Hs Au Cys
Leu

Leu Ser Sdp AlaValr by atp Gly GlerlRriguVa: YaduR@ yerlserPro Pro

Ar g 1%u
Tyr

Gln Pro -EIH)

Leu Leu Gu Ala Lys Qu
r
60 GRS, de i @/‘L@f

20 25 30 118 Cys Asp Ser AR¥f val
35 40 45 Ala Qu Asn lle

i r o A u 50 55
B 4 Gfp B el

Ala Trp Lys Arg 65 70 75 80 Mt du Val

Ala Val du Val

Trp A n'

Leu Au Arg

Asn” Phe Tyr

Gy Gn dn

Gy Leu Ala Leu 85 90 95

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu

130 135

Ala Ile Ser Pro Pro Asp Ala
145 150

Thr Ala Asp Thr Phe Arg Lys
165

Arg Gly Lys Leu Lys Leu Tyr
180

Arg

58

183

PRT
Artificial

<210>
<211>
<212>
<213>

<220
<223

<400> 58
Met Gly Val His Glu Cys Pro
1 5

Leu Ser Leu Pro Leu Gly Leu
20 :

140

Ala Ser Ala Ala Pro Leu Arg
158

Leu Phe Arg Val Tyr Ser Asn
170

Thr Gly @lu Ala Cys Arg Thr
185 190

Description of Artificial Seguence: mutein

Ala Trp Leu Trp Leu Leu Lieu
10

Pro Val Leu Gly Ala Pro Pro
25 30

Thr

Phe
175

Gly

Ser
15

Arg

‘Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys

35

Ala Glu Asn Ile Thr Thr @ly
50 55

40 45

Cys Ala Glu His Cys Ser Leu
G0

50

Asn

Ile
160

Leu

Asp

Leu

Len

Glu

Glu



Leu Ser Gu Ala Val Leu Arg Ay G@n Ala Leu Leu Val
Asn Ser Ser 100 105 110 A n Pro Trp Gu Pro Leu @ n
Leu H's Val Asp Lys Ala Val Ser Gy 115 120 125 Leu
Arg Ser Leu Ala Thr Leu Leu Arg Ala Leu Ay Ala dn
Wdlmm:;l@smslSO 135 140 Ala.le Ser Pro Pro AsErtsmosisue
%H a_ Ala Pro Leu Arg Thr Ile 145 150 155 160 Thr
o Tienf %P%QSIPI?BI A¥B "Laj}sASEe’EFeP'ﬁ?é‘f Aty TRILYTVATISer Asn
Phe Leu 165 170 175 Arg d3¥ Lys Leu Lys L%u Tyr Thr
Gy Qu Ala Cys Arg Thr Gy Asp 180 185 190 Arg
Met Glu<RlOciy/din ePd hra 198 c1824%2>rBRIn 24 3au Ankide,Ci al <220>
<223> Description of Argeificial Sequenee: nmutein 66
WO 2004/ 096148 PCT/ US2004/ 013099 <400> 74 Met Qy
Leu Trp Lau Leu Lau Ser

“Pro Ala . Tr
Ala Ser G?Lu % %aqlg i ngﬁ Gi? Alﬁelth“PPed‘ E%l]uAg%‘ veEe§TPro Vval
Leu y Ala Pro Pro g Lau 20 25 301 1e Cys Asp Ser
Arg Val Leu Qu Arg Tyr Leu Lau Gu Ala Lys Gu 35 40
@ln Pro4iypAlila BloUnASElM hesw Hhe vEbrasH wsQues AhBsek wibki s Cys Ser
338 Asn Qu 50 3860 Asn Ile T Val Pro Asp Thr Lys
Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gla Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr 2la Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Fhe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr ¢ly Glu Ala Cys Arg Thr Gly ZAsp
180 185 190

. «210> 59
<211> 193
«212> PRT
- <213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<4Q0> 59

"Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
' 35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60 :

51



Mt Qu Val Ay An Gn Ala Val Qu Val Trp dn Gy
Lau Ala Lau 85 90 95 Lau Ser Qu Ala Val Leu Arg Ay
Gn Ala Lau Lau Val Asn Bar Ser 100 105 110 dn Pro
Trp AGu Pro Leu Gn Lau His Val Asp Lys Ala Val Ser
wW@op4/0965148 120 125 Leu Arg Ser.Leu Ile Thr penudzaciofsoge
Ala Leu Ay Ala dn Lys Gu 130 135 140 Ala lle Ser
ro Asp Ala Ala Ser Ala Ala Pro Lau Arg Thr Ile
amn T1e 718 Y0P RN B U1h TR0 ALY Tt APRETALE N8 Lau Phe
Arg Val Tyr Ser Asn Phe Leu 165 170 175 g Ay Lys
Lau Lys Lau Tyr Thr Ay Au Ala Cys Arg Thr Gy Asp
Met Glu kB0 Ai§5¢O0in AL vs? 0% vAD Trpldik>ehPBeu €24 22uPRT  <213>
Artificeal <220> <223>Description of sArtifici al
Sequence rrutei n 67 . V\D 2004/ 096148 PCT/ US2004/ 013099
i 175 Met 3/ C%JgPro AIaTr Lau Trp
Leu Ser G 'd vaL HeSEF IE‘%POG A%aft?u' VaLJaQSfOS§Fr 1°86 Pro Lau
Gy JLau Pro Val Lau’ y Ala Pro Pro }Arg Lau 20 25 30
Ile Cys Asp Ser Arg Val Leu Qu Arg Tyr Lau Leu Gu
Gln Pro Aka diyserd Le361 Qe Fis Abd BhUASmd el Ebf cgifbr Ay Cys
Al Qu Hs Cys ¢ Lau Asn A u 180 55

Leu Arg Ser Leu Thr Thr Ieu Leu Arg Ala Leu Gly Ala Gln Lye Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Axrg Val Tyr Ser ARsn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Aryg Thr Gly Asp
180 185 190

Arg

<210> 60

<211> 193

<212> PRT

<213> Artificial

<220>
<223> Description of Artificial Seguence: mutein

<400> 60

.Met Gly Val His @lu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Aen Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 - 55 60
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Asn

€5

Met

Leu

Gln

Leu

Ala
145

Thr

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala
Trp Lys Arg 65 70 75 80 Net u Val Ay Gn @n Ala
Val Qu Val Trp An Ay Leu Ala Lau 85 90 95 Lau Ser
GQu Ala Val Leu Arg Gy G@n Ala Leu Leu Val Asn Ser

. WaEm04/09808® 105 110 A n Pro Trp Gu Pro Lau Ghar/dsasvalolizeee
Val Asp Lys Ala Val Ser Ay 115 120 125 Lau Arg Ser
Lau Thr Ala Leu Lau Arg Ala Lau Ay Ala Gn Lys Qu

11e k80 vk3%rd B As, a Ser Al a
Ala Pro L%PAfrﬁga%Jr %illlsggn JI;%% 1%8“ Pré’é}“’%eg‘ Thr Al a
Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe
Leun 165 170 175 Arg Gy Lys Lau Lys Lau Tyr Thr dy

Gle Y GAY Fleyiin g WGE gaJAé’EP 8FlygBuIBG Ly g <210> 76
<211> 83" <212> PRT <343> Artificial %%220> 68 WO
2004/ 096148 PCT/ US2004/ 013099 <223> Description of

ser Ald a4 GhalLeSegyencea i L£1.0, 14093 B Ml (y Val Hs
Guikys Pro Ala Trpzdseu Trp Leu Leuskeu Ser Leu- 1 5
10 15 Leu Ser Leu Pro Leu Ay Leu Pro Val Leu Ay Ala
Pro Pro Arg Leu 20 25 30 Ile Cys Asp Ser Arg Val Len

Fro G OR Fray R 18R 1eriE AR By AR 721 IB TGS

Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly ala Gln Lys Glu
130 135 140

Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
150 155 160

Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 1920

<210> €1

211> 183

<212> PRT

<213> Artificial

<220>
<223> Desgcription of Artificial Sequence: mutein

<400> 61

Met

1

Leu

Tle

Ala

@ly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
5 ) 10 15

Ser Leu Pro Leu Gly Leu Pro Val DLeu Gly Ala Pro Pro Arg Leu
20 25 30

Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 = . 40 45

@lu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu

53



Ala Qu Asn Ile Thr Thr Ay Cys Ala Qu H's Cys Ser
Leu Asn.Qu 50 55 60 Asn Ile Thr Val Pro Asp Thr Lys
Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80 Mt Qu
Val Ay @n @n Ala Val Qu Val Trp Gn Ay Leu Ala

wo-804/851490 95 Leu Ser Au Ala Val Leu Arg fadyusshddofNosd
Leu Leu Val Asn Ser Ser 100 105 110 Gn Pro Trp Qu

50 Pro Leu @ n L¥u His Val Asp lsgs Ala Val Ser Ay 115
120 125 Leu Arg Ser Leu Thr Len Len Leu Arg Ala Leu

Asn Tle %ﬁ( V%?Aapr% ;Q;p?e‘nft %s vﬁg‘srbﬁe ]18-9 A,&i:i Iﬁﬂﬁz v%, er Egg Egg

155 160 Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val
Tyr Ser Asn Phe Leu 165170 175 Arg Ay Lys Leu Lys
Met Glu NVl CTyrelTHln@ly GlucAl ¥al0ysp Aty GThrle@ AZaAsgn 180 185
190 Arf§ <210> 77 <21%% 193 <212> PRP <213>
Artificial 69 WO 2004/096148. PCT/ US2004/ 013099 <220>

- 0 I ] tein
s e TR ORI OB TEAENE 1L
Leu Leu Leu Ser Leu 1 5 10 15 Leu Ser Leu Pro Leu

@y Len Pro Val Leu Gy Ala Pro Pro Arg Leu 20 25 30
Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Arg Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Agp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leun
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr @Gly Glu Ala Cys Arg Thr ¢ly Asp
180 185 190

<210> 62

<211l> 192

<212> PRT

<213> Artificial

<220 .
"<223> Description of Artificial Sequence: mutein

<400> 62

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 . . 45
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Ile Cys Asp Ser Arg Val Leu Qu Arg Tyr Leu Leu Gu
Ala Lys Gu 35 40 45 Ala GQu Asn Ile Thr Thr dy Cys
Ala Qu H's Cys Ser Leu Asn Au 50 55 60 Asn Ile Thr
Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
w6 odhsies 80 Mt Gu Val Gy Gn An Ala Vﬁé'rf@ﬁm)@im
Trp An Ay Leu Ala Leu 85 90 95 Leu Ser Qu Al a Vval
ala Glu|hsy JheqThy JGely Ava Me$lidhis\@ls #eniGepsiSeilu 100 105
¢ 110 A n Pro TFp G u Pro Leu & Leu Hi s Val Asp Lys
Ala Val Ser Ay 115 120 125 Leu Arg Ser Leu Thr Thr-
nsn Tle %S e8UpAY Py b é‘vg}ﬁsﬁ'ﬁ;eﬁﬂ &Sz Hyel 30, 185 140
65 Ala Ile SetePro Pro As a Ser aPro Len
Arg Thr 1le 145 150 155 160 Thr Ala Asp Thr Phe
LeuPhe Arg Val Tyr Ser Asn Phe Lei 165 170 175
Met Glu Kf’“‘g )ﬁlF_ly%lHL%lP F3is Gle fairyire Ta Qvyleg Blaakes Cys Arg
Thr Gly® Asp 180 185 198 Arg <210> 78°5 <21l > 193
<212> PRT :213> Artificial 70 WD 2004/ 096148
Leu Ser B@WA@J&%@%&%&Q&Y é%?QEa irgg?L §C‘1[§np§éroge10f .
Artiiboci al Sequenceiedgrut ei n <400> /% Met Gy Val His
GQu Cys Pro Ala Trp Leu Trp Lau Lau Lau Ser Lau 1 5

10 15
Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Glu Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140 -

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Lreu Phe Arg Val Tyr Ser Asn Phe Leu
165 i70 175
Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp

180 185 is0

Arg

<210> 63

<211> 193

<212> PRT

<213> Artifiecial

<220>
<223> Description of Artificial Sequence: mutein

<400> 63

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp DIeu Leu Leu Ser Leu
i 5 io 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 4£0 45

35



Lou Ser Lou Pro Lou Gy Lou Pro Val Lou Ay Ala Pro
Pro Arg Leu 20 25 30 Ile Cys Asp Ser Arg Val Lou Gu
Arg Tyr Leu Lou Gu Ala Lys Au 35 40 45 Ala G u Asn
I[le Thr Thr Ay Cys Ala Au H's Cys Ser Lou Asa Gu
woobeefs Asnh Ile Thr Val Pro Asp Thr Lys Matudséyorieo
Tyr Ala Trp Lys Arg 65 70 75 80 Mt du Val Ay dn
A@n Ala Val Qu Vval Trp @n GIy Lau Ala Lou 85 90 95
Qu Ala Val Lou_ Ar n Ala Lau Lou Val
e ot 28 I3 g e 213 Sj%oseﬁlpe@ifl 3% Lou i n
Lou His Val Asp Lys Ala Val Ser Ay 115 120 125 Lou
Arg Ser Lou Thr Thr Ala Lou Arg Ala Lou Ay Ala An
Asn Ile [Ths V&L Prd3GplBo 140 valran lghe 1S5eraiRropPrgs Asp Al a Al a
65 Bar Ala Al'® Pro Lou Arg T Ile 145 150 865 160 Thr
Ala Asp Thr Phe Arg Lys Lou Phe Arg Val Tyr Ser Asn

Met Glu g&; G 6%116 ngl%. %15 Arvgb%%{ /éésm%g% & Lou TX{ gThr
Al

<210> 79 <211> 193 71 V\D 2004/ 096148

PCT/ US2004/ 013099 <212> PRT <213> Artificial <220>
Leu Ser @R 3¥a Dol cieupirgotilyofiliAnts fibgilal Eepsanse: sarit ei n

<400380 79 105 110

Gln Preo Trp Glu Pro Leu Gln Leu Hig Val Asp Lys Ala Val Ala Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gin Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
- 165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 190

<210> 64

<211l> 183

«212> PRT

«213> Artificial

<220>
<223> -Description of Artificial Seguence: mutein

<400> 64

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu

.56



Met Ay Val Hs Qu Cys Pro Ala Trp Leu Trp Leu Leu
Leu Ser Lau 1 5 10 15 Leu Ser Leu Pro Leu Gy Leu
Pro Val Leu Gy Ala Pro Pro Arg Leu 20 25 30 Ile Cys
Asp Ser Arg Val Leu Qu Arg Tyr Leu Leu Qu Ala Lys
wachao4/09851840 45 Ala A u Asn Ile Thr Thr Ay fysufaoi3ovo.
Eisss Cys Ser Leu Asn Qu sO 55 60 Asn Ile Thr Val Pro
p Thr Lys Val A8n Phe Tyr Ala 4%p Lys Arg 65 70 75
80 Met u Val Ay An dn Ala Val Ju Val Trp An
ala Glu Gey dieurphl tnrl @il 8ps Qs WPy AUyl Tdh AlAYal Leu Arg
50 Gy Gn Ala Lest Leu Val Asn Sgr Ser 100 105 110 dn
Pro Trp Gu Pro Leu G n Leu Hs Val Asp Lys Al a Val
1 igr Ay 115 120 125 Leu Arg Ser Leu Thr Thr Ser Leu
oo T Ary A RPEY Rt VE AskyrEe Qv A130TIR3LYeIAEE Ala e
Ser Pro Pro Asp Ala Al a SéF Ala Ala Pro L&R Arg Thr
Ile 145 150 155 160 Thr Ala Asp Thr Phe Arg Lys Leu
Met Glu Rhe cly GiVadinTaa ®er cASRaPhep leld di§5rek/thalian Arg Gy
Lys LewsLys Lau Tyr Theedy Qu a Cyss Arg Thr Ay
Asp 180 185 190 Arg <210> 80 72 WD 2004/ 096148
5 E?T 004/ 013099 <211> 193 <212> PRT <213>
eu Ser If E\E’ES gﬁglbeu &gogly (j:égl Ala Leu Leu Val Asn Ser Ser
110

* Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Thr Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Tle
145 ‘ 150 155 160

Thr 2Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr ¢ly Glu Ala Cys Arg Thr Gly Asp
180 185 : 190

Arg

«210> &5

<21i> 193

<212> PRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 65

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 ) 25 30

57



<223> Description of Artificial Sequence: nutein
<400> 80 Met Gy Val Hs GQu Cys Pro Ala Trp Lau Trp
Leu Leu Leu Ser Leu 1 5 10 15 Leu Ser Leu Pro Len
Gy Leu Pro Val Leu Ay Ala Pro Pro Arg Leu 20 25 30
wao bwa/6ssAsp Ser Arg Val Leu Gu Arg Tyr Lepodsgdsoddoisoos
Ala Lys Gu 35 40 45 Ala GQu Asn Ile Thr Thr Ay Cys
Tle Cys @sa [FrurTg ¥elopen SE Are FyAdsu@ey 9BOABSLEO GlMsn |1 e Thr
3l Pro Asp Thr BYs Val Asn Phe 4%r Ala Trp Lys Arg
65 70 75 80 Mt Gu vVal Ay G@Gn @n Ala Val G u Val
Ala Glu BeR 1@enTid ¥nd 61y %@AL@%@@HQ%@%&LE& 268 g u Al a Val
50 Leu Arg Ay Gbm a Len Leu V@l Asn Ser Ser 100 105
110 Gn Pro Trp Gu Pro Leu G n Leu H's Val Asp Lys
Ala Val Ser Ay 115 120 125 Leu Arg Ser Leu Thr Thr
Asn e 8 e PRR IFRAFRF B Ve JoNEEe GvA MeaT@ L1309 135 140
Ala Ile Sef’Pro Pro Asp A’ Ala Ser Ala AF3 Pro Leu
Arg Thr -1le 145 150 155 160 Thr Ala Asp Thr Phe Arg
Met Glu lyB clgwiRhe ARG Val oy FaiSekp AGR diherdwehz18a; 170 175
Arg A wsLys Leu Lys LewoTyr Thr Gy Aps Ala Cys Arg
Thr Ay Asp 180 185 190 Arg 73 WO 2004/096148

PCT/ HJSZO 4/ 013099 <210> 81 <211> 193 <212> PRT
Leu Ser Glu Ala Val Leu Arg Gly @ln Ala Leu Leu Val Asn Ser Ser

100 105 . 110

Glan Pro Trp Glu Pro Leu Gln Leu His Val Asp ILiys Ala Val Ser Ala
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Dhe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr ¢ly Asp
180 185 190

<210> 66
<211l> 193
<212> PRT
. <213> Artificial

<220> -
<223> Description of Artificial Sequence: mutein

<400> 66

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 i5

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Led
' 2¢ ' 25 30

58



<213> Artificial <220> <223> Description of
Artificial Sequence: nmutein <400> 81 Met Gy Val Hs
GQu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 1 5
10 15 Leu Ser Leu Pro Len Ay Leu Pro Val Leu Ay Ala
wdrabd%asArg Leu 20 25 30 Lle Cys Asp Ser gdguséadsokmoh
GQu Arg Tyr Leu Leu Au Ala Lys Gu 35 40 45 Ala Qu
Hs Cys Ser Leu Asn

e, Ih Thr s Ala Qu
mae cys @3 dasal oty oo Y i e By ety B St yo vl s
Phe Tyr Ala Trp Lys Arg 65 70 75 80 Mt du Val Gy
Gn dn Ala Val Qu Val Trp An Ay Leu Ala Leu 85 90
Ala Glu@Gn JleuTHBeThrGhly AfaaValelhenis Avg Eryrndd BsrAkaw Leu Leu
50 val Asn Ser SB¥ 100 105 110€Gin Pro Trp Qu Pro Leu
G@n Leu Hs Val Asp Lys Ala Val Ser Gly 115 120 125

er_ L Thr a Lleu Ay Ala
s e P BT T e R A 55,
aAIaAIaAIaProLeuArgThrIIe 145 0 155 160
Thr Ala Asp Thr Phe Arg Lys Len Phe Arg Val Tyr Ser
Met Glu Ngh CRheElhctinlBln 140Gy Fal Aeyg cEh\elkymseul ®1a tyis Leu Tyr
Thr AyY5d u Ala Cys Arg°Thr Ay Asp 180 185 190 Arg
74 WD 2004/ 096148 PCT/ US2004/ 013099 <210> 82

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp @lu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Ile
115 120 1125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Tle
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg @ly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 i858 190

Arg

<210 67

<21l> 193

<212> PRT

<213> Artifiecial

<220>
<223> Description of Artificial Sequence: mutein

<400> 87

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu 8er Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

59



<211> 193 <212> PRT <213> Artificial <220> <223>

Description of Artificial Sequence: nutein <400> 82

Met Ay Val Hs Qu Cys Pro Ala Trp Leu Trp Leu Lau

Leu Ser Leu 1 5 10 15 Leu Ser Lau Pro Leu Gy Lau
wdtaddsislau Gy Ala Pro Pro Arg,Lau 20 25 @8rudabRnt306o

Asp Ser Arg Val Lau GQu Arg Tyr Lau Lau Qu Ala Lys

G u 35 40 45 Ala Gu Asn Ile Thr Thr Ay Cys Ala G u

1 i C%%uSe 1La Asn u 50 55 60 Asn_ Ile Thr Val Pro
e BSF By At %Aﬁ%&%ﬁuﬂre& il;}“pME’yEYSAFb“ 65 70 75
‘ 80 Net du Val y @Gn Adn Al a Gu Vval Trp @n
Gy Lau Ala Leu 85 90 95 Leu Ser Au Ala Val Leu Arg
Ala Glu Gsy 1CerhAl Barleny tpualaleldsns 3896 &erreulfdh ¢056 110 A n
50 Pro Trp Gu P Lau G n Leu Hos Val Asp Lys Al a Val
Ser Ay 115 120 125 Leu Arg Ser Lau Thr Thr Leu Leu
L 30 135 140 Aa lle
on 1ie 358 ) e Sl vid Aesile B P B BALER Arg Al &
Ile 145 150 155 160 Thr a Asp Thr Phe g Lys Leu
Phe Arg Val Tyr Ser Asn Phe Lau 165 170 175 Arg Ay
Met Glu Wyb GlerelhydEnlmasia Waur chhvalGryy @i GQ&&@EIEAD@J. Thr Ay
Asp 186 185 190 Arg 78
Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110
Gln Pro Trp Glu Pro Leu Gln Leu Ris Val Asp Lys Ala Val Ser Gly
1is 120 125
Ala Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140
Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160
. Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175
Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 190
Arg
<210> 68
<211> 193
<212> PRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

«<400> 68

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu

1

5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg lLeu

60



WO 2004/ 096145 PCT/ US2004/ 013099 <210> 83 <211> 193
<212> PRT <213> Artificial <220> <223> Description
of Artificial Sequence: mutein <400> 83 Met Ay Val
Hs Qu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 1
wo20bPosks Leu Ser Leu Pro Leu Ay Leu_Pro V%T,g@m@mgg
Ala. Pro Pro Arg Leu 20 25 30 Ile C,ys Asp Ser Arg Val
Leu @ u Arg Tyr Leu2beu G u Ala Lys3s@du 35 40 45 Ala
Glu Ann IIe Thr Thr Gy q/s Al a Glu His Cys Ser Leu
60. Ann Thr Val Pro_Asp.Thr Lys Val
Tle Cy Ir’1 stﬁep‘r?y alAf‘%u g‘b%@?ﬁﬁ'ﬁ 5{53 N %Hét G u Val
y Gn dn Aa GQu Val Trp n Gy Leu Ala Leu 85
90 95 Leu Ser u Ala Val Leu Arg Ay G n Ala Leu Leu
ala Glu Vah VR Ber Hveely 00210514 His @y Rrolehr psiGetm Pro Leu
50 dn Leu Hs Va8 Asp Lys Ala M Ser dy 115 120 125
Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Ay Ala

s e RS bl B Aot B 2 2

85 Thr Al a Asp Thr Phe Arg Lys Leu Phe Arg Vai Tyr Ser
Asn Phe Leu 165 170 175 Arg Gy Lys Leu Lys Leu Tyr
Met Glu Tht 6@y \el@ einAble Byls GlAr Jallep @ly Agpleu Ala Leu
85 90 95

Leu Ser Glu Ala Val Leu Arg Gly @Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
1i5 120 125

Leu Ala Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

aAla Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 190

Arg

"<210> 69

<211l> 193

<212> PRT

¢213> Artificial

<220>
<223> Description of Artificial Sequence: wmutein

<£00> 69

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Let Leu Leu Ser Leu
1 ' 5 10 15
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180 185 190 Arg 76 WD 2004/ 096148 . PCT/ US2004/ 013099
<210> 84 <211> 193 <212> PRT <213> Artificial <220>
<223> Description of Artificial Sequence: mutein
<400> 84 Met Ay Val Hs Gn Cys Pro Ala Trp Leu
wdrad/desiesleu Leu Ser Leu 1 5 10 15 Leu Sepciesroddio®sose
Lau Ay Leu Pro Val Leu Ay Ala Pro Pro Arg Leu 20 25
Leu Ser Igu \Bra leysGiNshesire Xl Lga(Cly dda@ue PygARydetau Leu G u
ANa®fys Gn 3540 48 Aa du Asn #9e Thr Thr Ay COys
Ala Qu H's Cys Ser Leu Asn Qu 50 55 60 Asn Ile Thr
Tle Cys Y8 sBF QuAS@u1Tidu E¥S aMary-ASBu PRE i 2 Byl kR, LYS Arg
.85 70 75 80 Metagdu Val Ay Ans@n Alla Val du Val

Trp An Ay Leu Ala Leu 85 90 95 Lou Ser Gu Al a Vval
100 105

Leu Ay Gn Ala Leu Lau Val Asn Ser Ser

Ala S 39d If%agfﬁrﬁ%% YpCXg BlepPl Fit Cop rPerceuHhben Wit Asp Lys
Ala Val Ser @¥ 115 120 125°%°°Leu Arg Ser Leu Thr Thr
Leu Leu Arg Ala Leu Ay Ala,Gln Lys Qu

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Glan Gly Leu Ala Leu
85 20 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Glu Ser Leu Thx Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Tle Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 120

Arg

<210>= 70

<21l> 193

<212> PRT

<213> Artificial

<220>
<223> Description of Artifieial Seguence: mutein

<400> 70

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 - B 10 15
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130 135 140 Ala lle Ser Pro Pro Asp Ala Ala Ser Al a
Ala Pro Leu Arg Thr Ile 145 150 155 160 kla Ala Asp
Thr The Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Len
165 170 175 rg Gy Lys Leu Lys Leu Tyr Thr Ay G n Al a
woeeosTOr Ay Asp 180 185 190 77 WO 20£4¢Q3RhAB099
PCTI US2004/ 013099 Arg <210> 85 <211> 193 <212> PRT
<213> Artificial <220> <223> Description of
Leu Ser,&tﬁlli%;’cﬁ‘eé‘l el Rt TaheriGy Aactye By #&t ¥y Vval His
Gu s Pro Ala Trpzﬁeu Trp Leu. Leu’leu Ser Leu 1 5
10 15 Leu Ser Leu Pro Leu Gy Leu Pro Val Leu Ay Al a
Ile Ccys Rsp Reardrerilesh 3l A5y 30r kha=y@uv S Say cf g Val Leu
@su Arg Tyr Leu keu Gu Ala Lys«@u 35 40 45 Ala du
Asn Ile Thr Thr Ay Cys Ala Au H s Cys Ser Leu Asn
50 55 60 _ Asn |Ile Thr Val Pro Asp_Thr_Lys Val Asn

d
Pla Glu Bgp TG TR s 3 B 6568 e Ao R U Vel
a

Gn dn Ala Gu val Trp n Gy Leu Ala Leu 85 90
95

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg

65 70 75 . 80

Met Glu Val Gly Gln Gin Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 - 80 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Rsn Ser Ser
100 105 110

@ln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ala Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

aAla Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala'Pro Leu Arg Thr Ile

145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr @ly Glu Ala Cys Arg Thr Gly Asp
180 185 150

Arg

<210> 71
«<21il> 193
«212» PRT
<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 71

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
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Leu Ser Gu Ala Val Leu Arg Ay G@n Ala Leu Leu Val
Asn Ser Ser 100 105 110 A n Pro Trp Gu Pro Leu @ n
Leu H's Val.Asp Lys Ala Val Ser Gy 115 120 125 Leu
Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Ay Ala dn
wah.ym4/86ws130 135 140 Ala lle Ser Pro Pro Asprdsmedlidnee
Ser Ala Ala Pro Leu Arg Thr Ile 145 150 155 160 Thr
1 Al a Asp>Thr Phe Arg Al &%eu Phe Arg VallsTyr Ser Asn
Phe Leu 165 170 175 Arg Gy Lys Leu Lys Leu Tyr Thr

Leu Ser @eY u / I p 180 185 190 78 WO
2004@%9%%431@0% %[ggé%ﬂﬁg%%@éﬁaﬁ@o %2’13‘59 g8" <211> 193
<212> PRT <213> Artificial <220> <223> Description
of Artificial Sequence: nmutein <400> 86 Met Gy Val

Ile Cys |BFB SgrAugy &Py AlwmATH FridguTiq Gleurlelyd €iuSer Leu 1
3°10 15 Leu Ser*tein Pro Leu G4 Leu Pro Val Leu Ay
Ala Pro Pro Arg Leu 20 25 30 Ile Cys Asp Ser Arg Val

Ala Glu hed 1@ Ty S 40 45 Al a

s0 Gu Asnwhlélr%rTglgy %Agglﬁﬂgsgﬁ %UL% }Sﬂan%.gu Ser Leu
Asn Au 50 55 60 Asn Ile Thr Val Pro Asp Thr Lys Val

Asn Phe Tyr Ala Tip Lys Arg 65 70 75 80
Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 _ 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 g0 25

Leu Ser Glu Ala Val Leu Brg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 1190

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser aly
115 120 125

Leu Arg Ile Leu Thr Thr Leu Leu Arg Ala heu Gly Ala Gln Lys Glu
130 135 140

Ala TYle -Ser Pro Pro Asp Ala Ala Ser Ala bla Pro Leu Arg Thr Tle
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
1ls5 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 120

Arg

<210 72

<211> 183

<212> PRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 72

64



Mt Qu Val Ay An Gn Ala Val Qu Val Tip Gn Gy
Leu Ala Leu 85 90 95 Leu Ser Qu Ala Val Lau Arg Ay
G@n Ala Leu Leu Val Asn Ser Ser 100 105 110 dn Pro
Tip Au Pro Leu Gn Leu His Val Asp Lys Ala Val Ser
wddopa/00kilds 120 125 Lev. Arg Ser Leu Thr ThrpdgtkibRl 13069
Ala Leu Gy Ala A n Lys GQu 130 135 140 Ala lle Ser
Met Glypfad HEoClaspysAPre Alla TSerlep Brp/bey PwoltwedeniguThr |l e
1 145 150° 155 160 Thr AR Asp Thr Phe A*§ Lys Leu lle
Arg Val Tyr Ser Asn Phe Leu 165 170 175 Arg Ay Lys
Leu Ser IRY B¥SrdudiyT¥lu BBE vEd Wl bl AGhS MGl y Asp 79
WO 20304/ 096148 PCT/ ds82004/ 013099 188 185 190 Arg
<210> 87 <211> 193 <212> PRT <213> Artificial <220>
<223> Description of Artificial sequence: nutein
Tle Cys 2gp@PergiroVial BpYy ChaPrei Ty den esClor laalg B% Leu Trp
*&v, Leu lieu Sef®Leu 1 5 10 15*° Leu Ser Leu Pro Leu
Gy Leu Pro Val Leu Gy Ala Pro Pro Arg Leu 20 25 30
ala Glu l2k® 1QUSTHASTh:SBTy AFY aYale1hed s Gy M Ordyhed@iyleu Gu
s0o Ala Lys Qu 8% 40 45 Ala G woAsn |Ile Thr Thr Ay Cys
Ala Au H's Cys Ser Len Asn Au 50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lvs Arg
65 70 75 80

Met Glu Val Gly Gln Glm Ala Val dElu Val Trp Gln Gly Leu Ala Leu
85 T %0 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Ala Thr Thr Leu Leu Arg Ala Leu Gly Ala GIln Lys Glu
130 135 140 '

Ala Ile Ser Prec Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 i50 155 160

Thr Ala Asp Thr Fhe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Deu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 190

<210> 73

<211l> 193

«212> DPRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 73

65



Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala
Trp Lys Arg 65 70 75 80 Mt du Val Ay Gn Gn Ala
Val Qu Val Trp An Ay Leu Ala Len 85 90 95 Leu Ser
GQu Ala Val Leu Arg Gy G@n Ala Leu Leu Val Asn Ser
w@an4/0950@ 105 110 A n Pro, Trp GQu Pro |ieu fdHusestsodoso
Val Asp Lys Ala Val Ser Ay 115 120 125 lieu Arg Ser
' Leu Thr Thr Leu Leu Arg Ala Leu Ay Ala A n Lys Gu
Met Gly{Ved HiscClufys RrFa Alp FrBdrvpig Fuolds pew\sar Alea Ser Al a
. Ala Pro°Len Arg Thr 11€®° 145 150 155 180 Thr Al a Asp
Thr Phe Arg Lys Leu Phe Ala Val Tyr Ser Asn Phe Len
Leu Ser lfd &Z%elﬁ@lysﬂet}/‘@rg%ﬂ/ﬂg631:.981;18@11&52@% Q_]_L§099 Ar g
Gy doys Leu Lys Leuzfyr Thr Ay duzfla Cys Arg Thr
Ay Asp 180 185 190 Arg <210> 88 <211> 193 <212>
PRT <213> Artificial <220> <223> Description of
tle Cys RSP iSeF Ard) Vadeltie Ale Aranfrsiyee Lero®ts 8B Mt Gy Val Hi s
u Cys Pro Ala fPp Leu Trp Leu t%u Leu Ser Leu 1 5
10 15 Leu Ser Leu Pro Leu Ay Leu Pro Val Leu Gy Al a

Ala Glu BE® IRE oA\ Ghrl €l (s 2%a 3@y ik QyEYSrASH 8L g Val Len
50 Qu Arg Tyr L=u Leu Gu Ala legs Au 35 40 45

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu val Trp Glw Gly Leu Ala Leu
85 S0 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 . 120 125

Leu Arg Ser Leu Ala Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
i30 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 i55 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 i7s5

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
: 180 185 190

<210> 74

<211> 193

<212> PRT

«213> Artificial

<220
<223> Description of Artificial Sequence: mutein
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Ala Qu Asn Ile Thr Thr Ay Cys Ala Qu H's Cys Ser
Leu Asn Qu 50 55 60 Asn Ile Thr Val Pro Asp Thr Lys
Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80 Mt Qdu
Val Ay @n @n Ala Val Qu Val Trp Adn Ay Leu Ala
wh /851480 95 Leu Ser G n Ala Val Len Arg gtwushoanddos
Leu Leu Val Asn Ser Ser 100 105 110 Gn Pro Trp Qu

<400> Pro Leu An Leu His Val Asp Lys Ala Val Ser dy 115

Met
i

Leu
Tle
Ala
Asn
65

Met
Leu
Gln
Leu
Ala
145

Thr

Arg

25  Leu Arg _Ser Leu Thr Thr_Leu Leu Arg Ala Leu
Glygﬁza ;(}3 %]\ISag gysl_%" & IR IBP Y PN &Y EFF §8\9 Pro Pro
Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile 145 150
155 160 Thr Ala Asp Thr Phe Arg Lys Len Pita Arg Val
Sexr Tyep BoaleAselyPha: beu vib3el My 1as &b WO 2604£096148
PCT/29S52004/ 013099 AFg Gy Lys Lau BYs Lau Tyr Thr Qy
GQu Ala Cys Arg Thr Ay Asp 180 185 190 Arg <210> 89
3 .s212> PRI <213> Artificjal <220> <223>
cye %éécj:sr% ot ol o euAEj? } F%iéf%@‘é%élnéluz J"%uf“ Efﬁ%Q“ <400> 89
Met Gy Val His u Cs Pro Ala Trp Lau Trp Leu Lau
Leu Ser Leu 1 5 10 15 Leu Ser Lau Pro Leu Gy Leu
Glu Rep Nal TheathrGily #saARy GlPHds Alyg Ssaun20A25 ¢BO
50 55 60

Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
70 78 80

Glu Val Gly G¢In Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 95

Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 ' 120 125

Arg Ser Leu Ile Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
150 155 150

Ala Asp Thr Phe Arg Lys Leu Phe Aryg Val Tyr Ser Asn Phe Leu
165 170 _ 175

Gly Lys Leu Lys Leu Tyr Thr @ly Glu Ala Cys Arg Thr Gly Asp
180 185 120

<210> 75

<211> 193

<212»> PRT

<213> Artifieial

<220>
<223> Description of Artificial Sequence: mutein
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Ile Cys Asp Ser Arg Val Leu Gn Arg Tyr Lau Lau Gu
Ala Lys Gu 35 40 45 Ala GQu Asn Ile Thr Thr dy Cys
Ala Qu H's Cys Ser Lau Asn Au 50 55 60 Asn Ile Thr
Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
. wdoséeia® 80 Met Qu Val Ay Gn An A a Marddeosdadoon
Trp, An Ay Leu Ala Lau 85 90 95 Lau Ser Gu Al a Val
<1005 au Arg Ay @n Ala Leu Leu Val Asn Ser Ser 100 105
10 dn Pro Trp Qu Pro Lau A n Lau His Val Asp Lys
Met Gly A8 nYalg1984 1 | r.Lau Thr Thr
1 Leu Law Ar gysﬁﬁé’ Iil;aué’@lé%Al%é@eﬁe%é‘% fﬁ%ﬁﬁl 135 140
Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Lau

Arg Thr Ile 145 150 155 160 Thr Ala Asp Thr Phe Arg
Leu Ser pols Pro fepify Aoy Rral VallykeuwSely Bys PPherbergld 170 175 82
. W0*2004/ 096148 PCT?%US2004/ 013099 38rg Ay Lys Leu Lys

Leu Tyr Thr Ay Qu Ala Cys Arg Thr Ay Asp 180 185
Ile cys 4 Se.’ArAg ﬁi%i—%u = 3 13>
e Rt sedidy <220%u<%£ﬁ:£§§??%éﬁﬁlggﬁr%ﬁ%ﬂci al
Sequence: nutein <400> 90 Met Gy Val Hs GQu Cys Pro

Al a Trg Leu Trp Leu Leu Leu Ser Leun 1 5 10 15
Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu

50 5% 60

BAsn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 90 25

Lew Ser Glu Ala Val Leu Arg Gly @ln Ala Leu Leu Val Asn Ser Ser
100 105 110

¢ln Pro Trp Glu Pro beu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Ala Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 . 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Léu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 ) 185 180

Arg

<210> 76

<211l> 193

212> FRT

213> Artificial

220>

68



Leu Ser Leu Pro Leu Gy Leu Pro Val Leu Ay Ala Pro
Pro Arg Leu 20 25 30 Ile Cys Asp Ser Arg Val Leu G n
Arg Tyr Lau Leu Gu Ala Lys Au 35 40 45 Ala G u Asn
Ile Thr Thr Ay Cys Ala Qu H's Cys Ser Lieu Asn GQu
wohdst® Asn Ile Thr Val Pro Asp Thr Lys p@Ehudenedie
Tyr Ala Trp Lys Arg 65 70 75 80 Mt du Val Ay Gn
<223> @Sﬁrwtaowaf “G‘Uflva#l Feple@ea Weyiteu Ala Leu 85 90 95
<100 12U Ser Qu Ala Val Leu A°rg Ay dn Ala Leu Leu Val
Asn Ser Ser 100 105 110 Gn Pro Trp GQu Pro Leu Gn
Met Gly LRU HilkSeiMatys SR hYS vhb deYahp IRE (duyrevlder 129 125 Leu
1 Arg Sers Leu Thr Thr LeuolLeu Arg Ala Laws dyAla Gn Lys
Qu-- --- ---- -- 130 135 140 Ala Ile Ser Pro Pro Asp
Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile 145 150 155
Leu Ser figp Prg ey obl 856 7aB Lev SEr AU RYg4T018008%% rnr Al a
Asp *Phr Phe Arg Lyst_au The Arg Val 30Tyr Ser Al a Phe
Lau 165 170 175 Arg Gy Lys Lau Lys Lau Tyr Thr dy
Tle Cys Gspl sBk nrEYEi1AG: N 2 YvASRu 118186188 cArg <210> 91
" QB11> 193 <212>40RT <213> Artidsi ci al <220> <223>
Description of Artificial Sequence: mutein <400> 91

Ala Glu Asn Ile Thr Thr Gly Cys 4la Glu His Cys Ser Leu Asn Glu
50 55 60 -

Asn Ile Thr Val Pro Asp Thr Liys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met @lu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
a5 20 95

Leu Ser Glu &Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 108 110

@ln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Leu Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 190

Arg

<210 77
<21l> 193
<212 DPRT
<213» Artificial
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Met Ay Val Hs Gn Cys Pro Ala Trp Lau Trp Leu Lau
Lau Ser Lau 1 5 10 15 Lau Ser Leu Pro Lau Gy Leu
Pro Val Lau Gy Ala Pro Pro Arg Lau 20 25 30 Ile Cys
Asp Ser Arg Val Lau Gn Arg Tyr Lau Lau Ju Al a Lys
wchan/03p840 45 Ala Gu Asn Ile Thr Thr Ay @yemlbecizode
Hs Cys Bar Lau Asn Qu 50 55 60 Asn Ile Thr Val Pro
<220> Asp Thr Lys Val Asn Phe Tyr Ala Tip Lys Arg 65 70 75
223> ReFerigsionsPl Avafticiyt GperecPer mPteival Gu Val Trp dn
<100> 4y Lau Ala Leu 85 90 95 Leu Ser u Ala Val Lau Arg
Gy Gn Ala Lau Lau vVal Asn Ser Ser 100 105 110 dn
Met Gly RaD HEEP&GhUcHY 6rd-alla Gp re@Urdd fouValy ASP sk¥S Al @ Val Ser
1 Gy 115 120 125 Lau Arg Ser Lau Thr TEer Lau Lau Arg
Ala Lau Ay Ala G@n Lys Gu 130 135 140 Ala Ile Ser
Leu SerProPPro Asp Ala Ala Ser Ala Ala Pro Lau Arg Thrile
195 21805518t P82 Vb e oEr 0Ya1H® POTUS2604/ 013099
Thr “Ala Asp Thr Phe®Arg Lys Leu The*®rg Val Tyr Ser
Asn Tyr Leu 165 170 175 Arg Gy Lys Leu Lys Leu Tyr

Ile Cys Rby s&b arGdwaiAlah 45 2AF &vd Bleu @k A3Pa1:180s e 190 Arg
210> 92 <211> 4®3 <212> PRT &£213> Artificial <220>

Ala @lu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 o5 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 BO

Met Glu Val Gly @in Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
B5 S0 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Lys Leu Arg Ala Leu Gly Ala Gin Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

‘Thr Ala Asp Thr Phe Arg Lys Leu- Phe Arg Val Tyr Ser Asn Phe Leu o
: 165 17¢ 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 190

210> 78

2211> 193

212> PRT

¢213> Artificial

70



<223> Description of Artificial Sequence: nutein
<400> 92 Met Ay Val Hs GQu Cys Pro Ala Trp Leu Trp
Leu Len Leu Ser Leu 1 5 10 15 Leu Ser Leu Pro Leu
Gy Leu Pro Val Leu Ay Ala Pro Pro Arg Leu 20 25 30
wo boo4/6pssAsp .Ser Arg Val Leu GQu Arg Tyr Lepichgsbodaodsooe
Ala Lys Gu 3S 40 45 Ala GQu Asn Ile Thr Thr dy Cys
<2205 Al a gu Ziss %s Ser Lelu xn _(I§Iu T50 iIS 6_(I)_ Aﬁn IIA:e Thr
Val _Pro [ a n e Jyr a Trp Lys g
223> BSOS é’g Mﬁé?lcésl ¥Wem§ *"An Ala val Qu Val
<200 7P Gn Ay Leu Ala Leu 85 90 95 'Leu Ser Au Ala Vval
Leu Arg Gy G@n Ala Leu Leu Val Asn Ser Ser 100 105
Met Gly VRO H3snGRr OysTPpe Gial TEp GehetrpGian LenLéd Sed/akuAsp Lys
1 Ala Val®Ser Ay 115 120 125 Leu Arg $er Leu Thr Thr
Leu Leu Arg Ala Leu Ay Ala A n Lys u 130 135 140

e 8 A A A S B

PCT/ US20041 A13099 Thr Al a Asp Thr Phe Arg Lys Leu Phe
Arg Val Tyr Ser Asn Ala Leu 165 170 175 Arg Ay Lys

Ile Cys |hep HSeyshrgeVriTyeu Thy A [TyGlguAleg @psAly gysTisiud y Asp
£80 185 190 Arg4%210> 93 <211>4593 <212> PRT

Ala Glu Asn Tle Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn @lu
LS 55 60

Azsn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 85

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

@Gln Pro Trp Glu Pro Leu Glan Leu His Val Asp Lys Ala Val Ser Gly
115 , 120 125

Leu Arg Ser Leu Thr Thr Ala Leu Arg Ala Leu Gly Ala Gln ILys Glu
130 135 140

Bla Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile

145 150 155 ' 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
g is5 170 175

'Arg Gly Lys TLeu Lys Leu Tyr Thr @ly Glu Ala Cys Arg Thr Gly Asp
180 185 180

<210> 79
<211> 193

71



<213> Artificial <220> <223> Description of
Artificial Sequence: nmutein <400> 93 Met Gy Val Hs
GQu Cys Pro Ala Trp Len Trp Leu Leu Leu Ser Leu 1 5
10 15 Leu Ser Leu Pro Leu Gy Leu Pro Val Leu Gy Ala
whrma/bosAr g Leu 20 25 30 I1le Cys Asp Ser pegusiads/oisvoa
GQu Arg Tyr Leu Leu Au Ala Lys Gu 35 40 45 Ala Qu
<212> Pgh Ile Thr Thr Ay Cys Ala Qu Hi s eye Ser Leu Asn
<213> ytifigglss 60 Asn Ile Thr Val Pro Asp Thr Lys Val Asn
<2205 Phe Tyr Ala Trp Lys Arg 65 70 75 80L NE;IG E Va%SGL%
y eu a Leu
<223 %aSSqrgLﬂggoélg? P\é’%ﬂ%a V%#uﬁ t%i G@n Ala Leu Leu
<400> ¥al Asn Ser Ser 100 105 110 G n Pro Trp Au Pro lieu
Gn Len His Val Asp Lys Ala Val Ser Ay 115 120 125
Met Gly|@d MsgClefyd @we Fh? TThrlepdypliar Moyl et deud y Al a
1 Gn Lys®*du 130 135 140° Ala Ile Ser Pi® Pro Asp Al a
Ala Ser Ala Ala Pro Leu Arg Thr Ile 86 WD 20041096148
1 3152004 S5p 46 a Asp Thr
hew Sex &Qg ﬁgﬁél}yéﬂﬁgﬁp%m Vaﬂ‘gél\llgaé 91&1% S%Or g’“’ H'J%’hé‘!lAl a 165
170 175 Arg Gy Lys Lau Lys Lau Tyr Thr Ay Gu Al a

Cys Arg Thr Gy Asp 180 185 190 Arg <210> 94
Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Ara
€5 70 75 80

Met Glu Val Gly Gln @Gln Ala Val @lu Val Trp Gln Gly Leu Ala Leu
85 90 85

Leu Ser Glu aAla Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Ser Leu Arg ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 : 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 - 190

<210> 80

7



<211> 193 <212> PRT <213> Artificial <220> <223>
Description of Artificial Sequence: nutein <400> 94
Met Ay Val Hs Qu Cys Pro Ala Trp Leu Trp Len Len
Leu Ser Leu 1 5 10 15 Leu Ser Leu Pro Lau Gy Lau
wermaMalasLeu Ay Ala Pro Pro Arg Len 20 25 88rwklosyddy®e
Asp Ser Arg Val Len GQu Arg Tyr Leu Len Qu Ala Lys
2> ¥Pu 3540 45 Ala @u Asn Ile Thr Thr Gy Cys Ala Qu
213> AMe$riY¥S; Ser Leu Asn Gn 50 55 60 Asn Ile Thr Val Pro
Asp r Lys Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75
<220> 80 Met Qu Val Gy dn dn Ala Val Gu Val Trp Gn
<223> I@syripetbrAbA AkeiFi8b198efdoncd:crutees G u Ala Val Len Arg
@y Gn Ala Lau. Leu Val Asn Ser Ser 100 105 110 dn
<400> 8o Trp Gu Pro Lau G n Leu His Val Asp Lys Al a Val
G y... 115 120 125 Len Arg Ser Lau Thr Thr Lau Lau.
uet Gly 2% 5P aglte%"@v Nt ﬁetﬁp%e& 'PYOCE3ECT RO 87 WO
2004/ 096148 PCT/ US2004/ 013099 Al a Ile Ser Pro Pro Asp
Ala Ala Ser Ala Al. Pro Leu Arg Thr Ile 145 150 155
Leu Ser LEO PrdIleuAlg m&prrEhvalPheu Ang Ay Seroabrolhe A9 Val Tyr
Ser 2Asn The Lau 1685170 175 Ala G3p Lys Lau Lys Lau
Tyr Thr Ay Au Ala Cys Arg Thr Ay Asp

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Glu Gly Leu Ala Leu
85 90 95

. Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 - 105 . 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
1is 120 128

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala ¢ln Ala Glu
130 _ 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser -Ala- Ala Pro Leu Arg Thr Ile
145 150 1558 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg dly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
i8¢0 185 _ 190
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180 185 190 Arg <210> 95 <211> 193 <212> PRT <213>
Artificial <220> <223> Description of Artificial
Sequence: nutein <400> 95 Met Gy Val H's Au Cys Pro
Ala Trp Lau Trio Lau Lau Lau Ser Lau 1 5 10 15 Leu
- wéernhmuwsPro Lau Ay Leu Pro Val Lau Ay A pciugoddiopson
Arg Lau 20 25 30 Ile Cys Asp Ser Arg Val Leu Gu Arg
<210> fyr Lau Lau Qu Ala Lys Qu 35 40 45 Ala GQu Asn Ille
<211> IH¥r Thr Ay Cys Ala Qu H's Cys Ser Lau Asn Qu 50 55
2 ;eAsn e Thr Val Pro Asp Thr Lys Val Asn Phe Tyr
< AP 8 Lys Arg 65 70 75 80 Met Gu Val Ay G n Qn
<220> Al a Val Qu Val Trp Gdn Gly Lau Ala Lau 85 90 95 Leu
<223> Bekr{dtiioAod Malfikesl Aegretby: deiAl @ Lau Lau Val Asn
Ser Ser 100 105 110 Gn Pro Trp GQu Pro Lau G n Lau
<400> & s Val Asp Lys Ala Val Ser Gly 115 120 125 Lau Arg
N SeE] Lau Thr Thr Lau Lau Ar Lau Ala G n Lys
et oty ) TR0EaEre Bt B W OGHFOSRIES FOTILO3084/ 013009
Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Lau
Arg Thr 1le 145 150 155 160

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 235 30

Tle Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Tle Thr Thr Gly Cys Ala Glu His Cys Ser heu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 o0 95

Leu Ser Glu Ala Val Leun Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 iie

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 - 120 . 125

Teu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ala Ala Ala Pro Leu Arg Thr Ile
145 150 158 160

Thr Ala Asp Thr Phe Arg iLys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Aep
180 ' 185 180
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-

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser
Asn Phe Lau 165 170 175 u Gy Lys Lau Lys Lau Tyr
Thr Ay Gu Ala Cys Arg Thr Ay Asp 180 185 190 Arg
<210> 96 <211> 193 <212> PRT <213> Artificial <220>
wo Zidgmesgscri ption of Artificial., Sequence: PghBs2004/013099
<400> 96 Met Ay Val Hs GQu Cys Pro Ala Trp Lau Trp
<2105 L Lau Leu Ser Lau 1 5 10 15 Leu Ser Lau Pro Leu
<«211> Jg4 Lau Pro Val Lau Gy Ala Pro Pro Arg Leu 20 25 30
<212> l#9m@ Cys Asp Ser Arg Val Lau Qu Arg Tyr Leu Lau Qu
<213> Almaifiyrsald u 35 40 45 Ala Gu Asn Ile Thr Thr Ay Cys
Ala Qu H's Cys Ser Lau Asn Au 50 55 60 Asn Ile Thr
<220> \/3| Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
<223> gieseriphipngpf Anpifigial Sgmue@ey @itaixd n Ala Val G u Val
400> P G n Ay Lau Ala Lau 85 90 95 Lau Ser Gu Ala Val
Lau Arg Gy G@n Ala Lau Leu Val Asn Ser Ser 100 105
Met Gl V81 @hiH P Qe kr @ n Lau H s _Val Asp Lys
1 Ala Val sSer d %O%SE%E)%%%EP LE‘élL}eﬂr%IeuS%j'r t%t Thr™ Thr
Lau Lau Arg Ala Lau Gy Ala A n Lys Gn 89 W

2004/ 096148 PCT/ US2004/ 013099 130 135 140
Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 . 10

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 80

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 g0

Met Glu Val GQly Gln Gln Ala Val Glu val Trp Gln Gly Leu Ala Leu
85 g0 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 . 135 14¢

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Ala Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

n

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 © 185 180
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Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu
Arg Thr Ile 145 150 155 160 Thr Ala Asp Thr Phi7,5Arg
Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu 165 170 y
Arg Ala Lys Leu Lys Leu Tyr Thr Ay GQu Ala Cys g

w0 biosfdsyssAsp 180 185 190 Arg <210> 97 <2ﬂéﬁu§z@;&m:g199
<212> PRT <213> Artificial <220> <223> Descrip |VoI
of Artificial Sequence: mutein <400> 97 Met GlyL a
H,$ Qu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu

P Bi@ 15 Len Ser Leu Pro Leu Gy Leu Pro Val Leu Ay

:i;:A;m Pro Pro Arg Leu 20 25 30 Ile Cys Asp SerOAzfg Xala

<213> Lati@laiafrg Tyr Len Leu Gu Ala Lys Qu 35 4 °
GQu Asn Ile Thr Thr Gy Cys Ala Au H's Cys Ser euVI

<220> Ju. 50 55 60 Asn lle Thr Val Pro Asp Thr Lys Va

Asn
Met d u Val
223> NFCBIREign of Mrgiifiichall YequAng : T?g:eéﬂn7(5g soLeu Ala Leu 85

Gn Ala Val Gu Val
<400> Cio3y9§33| nLeu Ser Gu Ala Val Leu Arg G y G fé A gr teteteu
0 n Pro u
e
?Lqet Glﬁrc{larlﬁl f_il:ﬁ ﬁ?;c%afro %QROL%Q@}JI‘I?/(%‘EH géeru I@uy er et 120 125
90 WD 2004/ 096148 PCT/ US2004/ 013099

Ala Ile Ser

1

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu @ly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu @lu Arg Tyr Leu Leu GQlu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys ala Glu His Cys Ser Leu Asn @Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln ala val Glu Val Trp Gln Gly Leu Ala Leun
85 990 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala val Ser Gly
115 120 : 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Glp Lys Glu
i30 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ala
145 150 155 160

Thr Ala Asp Thr Fhe Arg Lys Leu Phe Arg Val Tyr Ser Aszn Phe Leu
' 165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 ' 185 150
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Leu Leu Arg Ala Leu Ay Al a

Gn Lys Au 130 135 140 Ala lle Ser Pro Pro Asp Ala
Ala Ser Ala Ala Pro Leu Arg Thr Ile 145 150 155 160
Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser
wasie/ieessLeu 165 170 175 Arg Gy Ala Lea Lysrb€dosldsoos
Thr Ay Au Ala Cys Arg Thr Ay Asp 180 185 190 Arg
<210> 98 <211> 193 <212> PRT <213> Artificial <220>
<223> Description of Artificial Sequence: mutein
<210> <g400> 98 Met Ay Val Hs Qu Cys Pro Ala Trp Leu Trp
<211> 1393 Lea Lau Ser Leu 1 5 10 15 Leu Ser Leu Pro Leu
<212> %ﬁg Leu Pro Val Leu Gy Ala Pro-Pro Arg Leu 20 25 30
213> frEitdgdalasp Ser Arg Val Leu Gu Arg Tyr Lea Leu Gu
<220 Ala Lys GQu 35 40 45 Ala Qu Asn Ile Thr Thr dy Cys
<223> BbaerGh i Hi s.Ser.Leu Asn Gu 50 55 60 Asa Ile Thr
Val x%%oﬁs% Th 1578 EESh: PRESHRyr Ala Trp Lys Arg
<400> @85 70 75 sO Met u Val Ay Adn Gn Ala Val du Val
Trp An Ay Leu Ala Leu 85 90 95 Lau Ser Qu Al a Vval

et Oy Wt ROl frgene Alla tredueth/Bkn ASH 198 556, 100 105
110 A n°Pro Trp G u Protdeu G n Lau H ssval Asp Lys

Ala Val Ser Gy

Leu Ser Leu ;go Leu Gly Leu Pro val Leu Glﬁr Ala Pro Pro Arg Leu
as 30

Leu Arg Ser Leu Thr Thr

Ile Cys ?:p Ser Arg Val Leu GQlu Arg Tyr Leu Leu Glu Ala Lys Glu
40 45

Ala ggu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
55 60

Asn Tle Thr val Pro Agp Thr L
Ys Val Asn Phe Tyr a1l
65 70 75 ¥ ® TR bys ?Eg

Met Glu val Gly gln Gln Ala val Glu val Trp Gln Gly Leu Ala Leu
5 80
_ 95

Leu Ser Glu i&g.aa Val Leu Arg Gly Glu Ala Leu Leu Val Asn Ser Ser
105 110

@Gin Pro Trp Glu Pro Leu Gln Ley His Val Asp Lys Ala Val ser Gly
115_ 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala, Gln Lys Qlu
130 138 140

ala rle Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
i45 150 155 160

\la Bla asp Thr Phe Arg Lys DLeu Phe Arg Val Tyr Ser Asn Phe Leu
: 165 170 i75

rg Gly Lvs i.g;l Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
o : 185 120
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115 120 125 91 WD 2004/096148 _ PCTI US2004/ 013099 Lau
Arg Ser Lau Thr Thr Lau Lau Arg Ala Lau Gy Ala A n
Lys Qu 130 235 140 Ala lle Ser Pro Pro Asp Ala Al a
Bar Ala Ala Pro Lau Arg Thr Ile 145 150 155 160 Thr
wooaydsas Thr Phe Arg Lys Leu Phe Arg Val Tyscriaehoddsisese
Phe Lau 165 170 175 Arg Ay Trp Leu Lys Lau Tyr Thr
Arg Gy Gu Ala Cys Arg Thr Ay Asp 180 185 190 Arg
<210> 99 <211> 193 <212> PRT <213> Artificial <220>
<223> Description of Artificial Sequence: nutein
210> §5400> 99 Met Ay Val Hs Qu Cys Pro Ala Trp Leu Trp
<211> 198U Lau Lau Ser Lau 1 5 10 15 Lau Ser Leu Pro, Leu
<212> HAry Lau Pro Val Lau Gy Ala Pro Pro Arg Leu 20 25 30
<213> HrkefiCysl Asp Ser Arg Val Lau Qu Arg Tyr Leu Leu Qu
Ala Lys Gu 35 40 45 Ala GQu Asn Ile Thr Thr dy Cys
<220> Alg @y His Cys.Ser Leu Asn Au. 50 S5 60 Asn Ile Thr
<223> RGEPTBRPuASh AT ifiAd RATMSHESh BWEMTyr Ala Trp Lys Arg
#£5 70 75 80 Mt GQu Val Gy An Gn Ala Val Gu Val
Trp A@n Ay Lau Ala Lau 85 90 95 Lau Ser Qu Al a Vval

Met Gly el HAE :16@ aysGre AMNaarhaded atp Yah 1A% MLeSeEerSeén
1 5 10 15

<400

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu

Ala Glu A&sn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leun
85 90 ' 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 1056 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val.Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Ala Leu Phe Arg Val Tyr Ser Asn Phe Leun
165 170 . 175 :

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 120
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100 105 110 A n Pro Trp Gu Pro Lau G n Lau H s Val
Asp Lys Ala Val Ser Gy 115. 120 125 92 WO

2004/ 096148 PCTI US2004/ 013099 Leu Arg Ser Leu Thr Thr
Leu Leu Arg Ala Leu Ay Ala dn Lys Gn 130 135 140

webmebdseisSer Pro Pro Asp Ala Ala Ser Al a Al poFi€oda@izooe

=210>
<211>
<212>
<213>

<220>
<223

<400

Arg Thr Ile 145 150. 155 160 Thr Ala Asp Thr Phe Arg
Lys Leu The Arg Val Tyr Ser Asn Phe Leu 165 170 175
Arg Gy Lys Ala Lys Len Tyr Thr Gy Au Ala Cys Arg
Thr Ay Asp 180 185 190 Arg <210> 100 <211> 193
<212> PRT <213> Artificial <220> <223> Description
& Artificial Sequence: mutein <400> 100 Met Gy Val
Hiss Gu Cys Pro Ala Trp Leu Trp Len Leu Leu Ser Leu 1
BRT1I0 15 Leu Ser Leu Pro Leu Ay Len Pro Val Leu Ay
Mtafipigl Pro Arg Leu 20 25 30 Ile Cys Asp Ser Arg Val
Leu Qu Arg Tyr Leu Leu Qu Ala Lys Au 35 40 45 Al a

r..rhr a,.du H s Cys Ser Leu
ﬁsyn@ﬂj %%E =y ge 1%/8 fﬁute%l Pro Asp Thr Lys Val
gsn Phe Tyr Ala Trp Lys Arg 65 70 75 80

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leuw Leu Leu Ser Leu

1

5 10 i5

Leu Ber Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu

20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu

38 40 45

Alz Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu

50

56 €0

Agn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg

65

70 75 80

Met Glu Val Gly Gin Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu

a5 g0 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Sei' Ser

100 105 110

@ln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys bla Val Ser Gly

115 120 i2%

Leu Arg Sexr Leu Thr Thr Leu Leu Arg Ala Len Gly Ala @ln Lys Glu

13¢

135 140

Ala Ile Ser Pro Pro BAsp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile

145

150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Ile Arg Val Tyr Ser Asn Phe Leu

185 170 i75

Arg @ly Lys Leu Lys Leu Tyr Thr @ly Glu Ala Cys Arg Thr Gly Asp
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Met A u Val
Leu Al a Leu
Gn Ala Leu
2004/ 096148

wébovbegusH S

<210>
<211>
<212
«213>

<220>
<2235

<400

Met Gly Val His Glu

1

Leu Ser

Ile Cys

Ala Glu
50

Asn Ile
65

Met Glu

Leu Ber

. Gln Pro

Leu Arg
130

Ala Ile
145

Thr Ala

Lau Arg Bar
A@n i8s du
Al a Bar Ala
Thr Al a Asp
Asn Phe Lau
Thr Ay Qu
<210> 101

&220> <223

Gy Gn Gn Ala Val u Val Trp Adn Qy
85 90 95 Leu Bar Qu Ala Val Lau Arg Ay
Leu Val Asn Ser Ser 100 105 110 93 WO
PCT/ US2004/ 013099 Gn Pro Trp Qu Pro Lau
Val ASp L.,yS Ala Val Bar @3 Yy 11&@@@0&%3099
Lau Thr Thr Lau Lau Arg Ala Lau Gy Al

130 1358340 Ala Il e Bare®Pro Pro Asp AI a
Ala Pro Lau Arg Thr Ile 145 150 155 160
Thr Phe Arg Lys Leu Phe Arg Val Tyr Bar
165 170 175 Arg Gy Lys Leu Ala Lau Tyr
Ala Cys Arg Thr Gy Asp 180 185 190 Arg.
<211> 193 <212> PRT <213> Artificial
> Description of Artificial Sequence:

Hiitein <400> 101 Met Ay Val Hs Qu Cys Pro Ala Trp
u Tr 81 Lau Lau Lau Bar Lau 1 5 10 15 Lau Ser Lau

Gy Lau Pro Val Lau Gy Ala Pro Pro Arg Lau 20

25 30 Ile Cys Asp Bar Arg Val Lau Qu Arg Tyr Len Lau

Bdsbr ik Borl ¥6 2@t ikicBR 48ndacdAl udehdl Asn Ile Thr Thr Gy
Cys Ala Au H's Cys Bar Lau Asn Au 50 55 60

5

Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu

10 18

Leu Pro Leu Gly Leu Pro Val Ireu Gly Ala Pro Pro Arg Leu

20

25 30

Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu

35

40 45

Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Lieu Asn Glu

55 60

Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
70 75 80

Val Gly Glon GIn Ala Val Glu Val Trp @Gln Gly Leu Ala Leun

85

20 g5

Glu Ala Val Leu Arg Gly €ln Ala Leu Leu Val Asn Ser Sexr

100

los 110

Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly

115

120 125

Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gin Lys Glu

135 140

Ser Pro Pro -Asp Ala Ala Ser Ala Ala Pro Dheu Arg Thr Ile
150 155 . 160

Asp Thr Phe Arg Lys Leu Phe Ala Val Tyr Ser Asn Phe Leu

165

17¢ 178
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Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala
Trp Lys Arg 65 70 75 80 Mt Ju Val Ay An d@n Ala
Val Qu Val Trp An Ay Lau Ala Lau 85 90 95 Lau Bar
GQu Ala vVal Lau Arg Gy G@n Ala Lau Lau Val Asn Bar
w®ao4/095@8 105 110 94 WO 20Q4/ 096148 PCT/ US2R0$ds3@d5hoo
Gn Pro Trp Qu Pro Leu Gdn Leu H's Val Asp Lys Al a
Arg Gly\lgl Ky Lyy jeu THr TRO Gl Flulady @ysgARefht ¢ly Bsp Thr Leu
Leu W% Ala Len Gy?BFa G n Lys.. G8° 130 135 140 Al a
Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg
Arg Thr 1le 145 150 155 160 Thr Ala Asp Thr Phe Arg Lys
Leu Phe Arg Val Tyr Ser Asn Phe Leu 165 170 175 Arg
Gy Lys Leu Lys Ala Tyr Thr Ay du Ala Cys Arg Thr
Ay Asp 180 185 190 Arg <210> 102 <211> 193 <212>
<210> 8pT  <213> Artificial <220> <223> Description of
:;E: tificial Sequence: nmutein <400> 102 Met Ay Val His
<2135 UeiCYs; Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 1 5
10 15 Leu Ser Leu Pro Leu Ay Leu Pro Val Leu Ay Ala
<220> Pro Pro Arg Leu 20 25 30 Ile Cys Asp Ser Arg Val Leu
<223> DEberiftipnlyf Areifibbl Sdqueddea duptsidd u 35 40 45

<400> 88

Met @ly Val Hie Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Deu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cye Ala Qlu His Cys Ser Leu Asn Glu
50 55 60

Zsn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
€5 70 75 80

Met Glu Val G@ly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp CGlu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro DLeu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ala Asan Phe Leu
: 165 1706 - 175
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Ala Gn Asn Ile Thr Thr Ay Cys Ala Qu H's Cys Ser
50 55 60 Asn Ile Thr Val

Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80 Mt Gn
Trp An Ay Leu Al a

Leu Asn
Val
Val

wb 2004/8551480 95

Leu Leu

du

Gy dn dn Ala Val
Leu Ser u Al a Vval
100 105 110 95 WO 2004/ 096148

Val Asn Ser

d u Val

Ser

Pro Asp Thr

Lys

Leu Arg fdpusoddotodo

PCT/ US2004/ 013099 d@n Pro Trp Qu Pro Lau G n Leu His
Arg Clydiys dep Tistey Byrvahr Sty CGh\Ald ks 2@ B25citam Arg Ser
Thr Leu Leu AFY Ala Lau Ay Woa A n Lys Gu

Leu

130 135
Ala Pro
Thr Phe

Arg

Al a Cys

<210> }1> 1

<21i1>
<212

<213> MBEisE-dsiVal

Lau Ser

«220> Pro Val

<223 >
<430> B89

Met Gly Val His
1

Leu Ser Len Pro
20

Ile Cys Asp Ser
35

Ala @Glu Asn Tle
50

Azn Ile Thr Val
65

Met Glu val aly

Leu Ser Glu Ala
100

Gln Pro Trp Glu
115

Leu Arg Ser Leu
130

Ala Ile Ser Pro
145

Thr Ala Asp Thr

140 Ala Il e
Lau Arg Thr
Arg Lys Leu

93

Leu 1 5 10

@lu Cys Pro Ala
5

Leu @ly Leu Pro

Arg Val Leu Glu
40

Thr Thr Gly Cys
55

Pro aAsp Thr bLys
70

Glan Gln Ala
85

Val Leu Arg Gly

Leu
120

Pro Leu Gln

Thr Thr Leu
138

Leu

Pro Asp Ala Ala

is0

Phe Arg Lys Leu

165

<212> PRT

scription of Artificial
Hs Qu Cys Pro Ala Trp Lau Trp Leu Lau

val

Ser
Ile
Phe Arg Val

15 Lau Ser

Trp Leu Trp Leu
10

Val Leu Qly Ala

25

Arg Tyr Leu Leu

Ala Glu His Cys

60

Val ZAsn Phe
75

Glu Val Trp Gln

90

Gln Ala Lieu Leu

- 105

His Val asp Liys

Gly
140

Arg Ala Leu

Ser Ala Ala
155

Pro

Phe Arg Val Tyr
170

82

Pro Pro Asp Ala Ala Ser Ala
145 150 155 160 Thr Ala Asp

Tyr Ser Asn Phe Lau

165 170 175 Arg Gy Lys Leu Lys Lau Tyr Thr Ala Qu
Arg Thr Gy Asp 180 185 190 Arg <210> 103

<213> Artificial
Sequence:

<220>
mut ei n

<223>
<400> 103

Lau Pro Lau Ay Lau
Lau Ay Ala Pro Pro Arg Lau 20 25 30

Description of Artificial Sequence: mutein

Leu

Pxro

Glu

45

Ser

Ala

Gly

val

Ala

125

Ala

Leu

Ser

Ser
15

Leu

Pro
30

Arg
Ala

Lys

Leu Asn

Trp Lys

Ala
a5

Leu

Asn Ser
110

Val Ser

Glin

Liys

Arg Thr

Phe
i75

Liys

Leu

Leu

Glu

Glu

Arg

80

Leu

Ser

cly

Gly

Ile

160

Leu



Il eCys Asp Bar Arg Val Lau Qu Arg Tyr Leu Lau G n Al a
Lys Au 35 40 45 Ala Qu Asn Ile Thr Thr Ay Cys Al a
GQu Hs Cys Ser Lau Asn Qu 50 55 60 Asn Ile Thr Val
Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 65 70
WO 8e1a8et Au Val Ay Gn Gn Ala.vVal G updalszddaRifehn
Gy Lau Ala Leu 85 90 95 96 WD 2004/ 096148
PCT/ US2004/ 013099 Lau Ser Qu Ala vVal Leu Arg Ay dn
Arg Gl s r Ser 100 105 110 dn Pro Trp
’ ‘élxg %{é{ Lllfgu%e aJﬁytﬁg%r §§§ 1MAGYS 138 Mratimpsiser Qy
115 120 125 Lau Arg Ser Leu Thr Thr t3u Lau Arg Al a
Lau Ay Ala G n Lys Gu 130 135 140 Ala lle Ser Pro
A9 pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile 145
150 155 160 Thr Ala Asp Thr Phe Arg Lys Lau Phe Arg
Val Tyr Ser Asn Phe Lau 165 170 175 Arg Ay Lys Lau
<210> lgys Lau Tyr Thr Ay Qu Ala Ser Arg Thr Gy Asp 180
<211> 185 190 Arg <210> 104 <211> 193 <212> PRT <213>
<212> ARTificial <220> <223> Description of Artificial
<213> &EEdbried: nutein <400> 104 Met Gy Val His Gu Cys

<2205 Pro Ala Trp Lau Trp Lau Leu Lau Ser Lau 1 5 10 i5

<223> Description of Artificial Sequence: mutein
<400> 80
Met Gly val His Glu Cys Pro ala Trp Leu Trp Leu Leu Leu Ser Leu

1 5 10 15

Leu Ser Leu P;:o Leu Gly Leu Pro Val Leu @¢ly Ala Pro Pro Arg Leu
2 25
30

Ile Cys g%,:p Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
40 45

Ala S(l)u Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
55 60

zggn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp hys Arg
' 70 75
80

Met Glu Val Gly Gln @ln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
: B85 90
85

Leu Ser Glu Ala val Len Arg Gly Glm Ala Leu Leu Val Asn Ser Ser
100 ' 108 110

@ln Pro Trp Glu Pro Leu Gin Leu His Val Asp Lys 2Ala val Ser Gly
118 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Tle Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Tle
145 is50 : 158 160

83



Leu Ser Lau Pro Lau Gy Lau Pro Val Leu@y Ala Pro Pro
Arg Lau 20 25 30 Ile Cys Asp Ser Arg Val Lau Gu Arg
Tyr Leu Lau Qu Ala Lys u 35 40 45 Ala Gu Asn |lle
Thr Thr Ay Cys Ala AQu H's Cys Ser Lau Asn Qu 50 55
weussmsl | e Thr Val Pro Asp Thr Lys Val AspcRbo€ookybizeos
Ala Trp Lys Arg 65 70 75 80 Met Gu Val Ay @n dn
LT ALA| BER\VEIT B Axmlyigu Gha 2G0yvdlaTyrAbar hEeal pR5 19Q 95 97 WO
' 2004/ 0961%8 PCT/ US2004/ 078099 Leu Ser @vs Al a Val Leu

Arg Gy dn Ala Lau Leu Val Asn Ser Ser 100 105 110
arg c1{d1Rs Pl Pl R &€ L | S Val p Lys Ala

Val Seo Gy 115 12014 fgk:eh&aiyﬁgs%é’rﬁf,eﬁgrﬁpmr Leu

Leu Arg Ala Leu Ay Ala An Lys Gu 130 135 140 Ala

Ar Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg
9 Thr Ile 145 150 155 160 Thr Ala Asp Thr Phe Arg Lys
Leu Phe Arg Val Tyr Ser Asn Phe Leu 165 170 175 Arg
Gy Lys Leu Lys Leu Tyr Thr Ay Qu Ala Ala Arg Thr
<210> Gy Asp 180 185 190 Arg <210> 105 <211> 193 <212>
<211> RRT <213> Artificial <220> <223> Description of

<212> RRYjificial Sequence: nutein <400> 105
<213> Artificial

<2205
<223> Description of Artificial Sequence: mutein

<400> 91
l*iIet Gly Val His @lu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
0 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Dhe Tyr Ala Trp Lys Arg
65 70 75 a0

Met Glu Val Gly Glan Gln Ala Val @lu Val Trp Gln Gly Leu Ala Leu
85 90 ‘95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 1i0

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly v
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 : 150

84



Gy Val Hs Qu s Pro Ala Trp Leu Trp Leu Leu
'Ii/g:] Se¥ Leu 1 5 10 ?/5 Leu Ser Leu Pro Leu Gy Leu
Pro Val Leu Gy Ala Pro Pro Arg Leu 20 25 30 Ile Cys
Asp Ser Arg Val Leu Qu Arg Tyr Leu Leu Qu Ala Lys
w&kw4/0982840 45 Ala G u Asn Ile Thr Thr Ay fysudhécRode
Hs Cys Ser Len Asn Qu 50 55 60 Asn Ile Thr Val Pro
Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75
T MQOZESPI\/"E*{r %%A%ILYGIVHGM KgrivaAl TyrVakr Gl Valnedrp A n
Gy Leu % Lau 98 WD 2004/ 096148 . PCT/A@$2004/ 013099
85 90 95 Lau Ser u Ala Vval Lau ArGg GIPy A@n AIGauLglrJo
Arg €1 s Viddu L& I
’ ;chujy G ﬁ Hi ?ﬁgﬁgg%ﬁi‘?ﬁ&%ﬁg %ﬁ G@%’ﬁ*s 15 120
125 Lau Arg Ser Lau Thr Thr Lau Lau Arg Ala Lau Ay

AGnLys Gu 130 135 140 Ala Ile Ser Pro Pro Asp

Arg ﬁllg Al a S)ér Ala Ala Pro Lau Arg Thr Ile 145 150 155
160 Thr Ala Asp Thr Phe Arg Lys Lau Phe Arg Val Tyr

Ser Asn Phe Leu 165 170 175 Arg Gy Lys Lau Lys Lau
<210> Bpr Thr Ay Gu Ala Cys Ala Thr Ay Asp 180 185 190
<211> APy <210> 106 <211> 192 <212> PRT <213> Artificial

<212> ZPBP(>
<213> Artificial

<220> .
<223> Description of Artifieial Sequence: mutein

<400> 92
Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Deu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu DPro Val Leu @ly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr @Gly Cys Ala Glu His Cys Ser Dheu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gin Gln Ala Val Glu Val Trp CGln Gly Leu Ala Leu
. 85 a0 95

TLeu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 _ 150 185 ' 160

85



<223> Description of Artificial Sequence: nutein
<400> 106 Met Ay Val Hs Qu Cys Pro Ala Trp Lau
Trp'Leu Leu Lau Ser Leu 1 5 10 is Leu Ser Lau Pro
Lau Ay Lau Pro Val Leu@y Ala Pro Pro Arg Lau 20 25
wSo4bdeessCys Asp Ser Arg Val Lau G u Arg Typcldsbodsanizoos
GQu Ala Lys Gu 35 40 45 Ala Qu Asn Ile Thr Thr Ay
Cys Qu H's Cys Ser Lau Asn Qu Asn 50 55 60 Ile Thr
Val Pr.o Thr Asp Val Asn Phe Tyr Ala Trp Lys Arg
a1l her 5 %%p‘?’éﬁ $8° 391 \iBP 2094V 09BEAB=1PETY BE2064/ 013099
A u Val yGnGInAIaJ\78I Gu Val Trp'®n dy Lau
Ala Leu Lau 85 90 95 Ser Q.u Ala Val Lau Arg Ay dn
Arg GlAllyslen LaunsalryAshr B8y &98Mad &s p]iQ;OTglog \7; Pro Trp

GQu P9 Lau A n Lau Hes Val Asp Lys £ Bu Ay
Leu 115 120 125 Arg Ser Lau Thr Thr Leu Lau Arg Al a

Leu Ay Ala @n Lys u Ala 130 135 140 Ile Ser Pro
Arg Pro Asp Ala Ala Ser Ala Ala Pro Lau Arg Thr Ile Thr

145 150: 15% 160 Al a Asp Thr Phe Arg Lys Lau Phe Arg

Val Tyr Ser An Phe Leu Arg 165 170 175 dvy Lys Lau
<210> |%9s Leu Tyr Thr Ay GQu Ala Cys Arg Thr Ay Asp Arg
<211> {189 185 190 <210> 167 <211> 193 <212> PRT <213>

<212 ficial
<213> ﬁgiflcfal

<220>
<223> Description of Artificial Sequence: mutein

<400> 93
Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val hLeu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu arg Tyr Leu Leu Glu Ala Lys Glu
35 40 ' 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Bhe Tyr Ala Trp Lys Arg
€5 70 75 80

Met Glu Val @ly Gln ¢ln Ala Val Glu val Trp Gln Cly Leu Ala Leu
85 30 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala beu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile

86



<220> <223> Description of Artificial Sequence:
mutein <400> 107 Met Ay Val Hs Qu Cys Pro Ala Trp
Lau Tip Lau Leu Lau Ser Lau 1 5 10 is Leu Ser Lau
Pro Lau Gy Lau Pro Val Lau Ay Ala Pro Pro Arg Leu 20
w@080e148l € Cys Asp Ser Arg Val Lau A u Ar gpdpioszosainiieds .
GQu Ala Lys Gu 35 40 45 Ala G n Asn Ile Thr Thr Ay
145 Cys Asn d d5Thr Cys Ser La@5#sn Gu 50 551680 Asn Ile
Thr Val Pro Asp Thr Lys Val An Phe Tyr Ala Trp Lys Arg

10 a n Gn Ala Val Gn Val
i A1 R de e iﬁgﬁ%%hgu%%q’%’o%’é STh3"HeE0b4/ 096148
PCTI US2004/ 013099 Lau Ser Gn Ala Val Leu Arg Ay dn
Ala Lau Lau Val Asn Ser Ser 100 105 110 Gn Pro Trp
Arg GlYQ@YF Prp lysabeGThr [Thy dliyscMahklaAsys bys A @lyalspSer Ay
115 ¥ 125 Lau Arg 8&r Leu Thr Thr 1&u Lau Arg Al a

Lau Ay Ala Gn Lys Gu 130 135 140 Ala lle Ser Pro
Pro Asp Ala Ala Ser Ala Ala Pro Lau Arg Thr Ile 145

Ar
s 150 155 160 Thr Ala Asp Thr Phe Arg Lys Lau Phe Arg
Val Tyr Bar Asn Phe Lau 165 170 175 Arg Ay Lys Lau
Lys Lau Tyr Thr Ay Au Ala Cys Arg Thr Ay Asp 180
<210> &%5 190 Arg <210> 108 <211> 193 _
<211> 193
<212> FRT

<213> Artificial

<220>
<223> Description of Artifiecial Sequence: mutein

<400> 94

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu 2&sn Ile Thr Thr @ly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 95

Leu Ser Glu Ala Val Leu Arg (ly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly

118 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
. 130 ' 135 : 140
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<212> PRT <213> Artificial <220> <223> Description
of Artificial Sequence: nutein <400> 108 Net Gy Val
Hs Qu Cys Pro Ala Trp Lau Trp Leun Lau Lau Ser Lau
1510 15 Leu Ser Lau Pro Leif Ay Lau Pro Val Lau
woéopaddsassPro Pro Arg Lay 20 25 30 Ile Cys pspusessyofdod
VaI Lau Qu Arg Tyr Lau Leu Au Ala Lys Au 35 40 45
Man a Qu Asn Ile Thr Thr Ay Cys Ala Au H's Cys Ser
e F AT YUAEB1531g(Fer A AlacritLewakg Bup Asp Thr Asp
val Asn Phe™r Ala Trp Lysi%Arg 65 70 75 880101 WO

2004/ 096148 PCTI US2004/ 013099 Mt du Val Ay Gn Gn
5.90 95 Lau

Thr AlAl2apVidde fHeUnNAkyalkBu
- Ser Qu Jéusam)\églyLau %g 1 Waéaﬁ(ﬁer kn PRdVal Asn
Ser Ser 100 105 110 dn Pro Trp Gu Pro au G n Lau
ala @l LSL Lys Ala Val Ser dy 115 120 125 Leu Arg
% 4 %g L?ﬁrLthT'YrLEJEF E%m G GLA|GrsLlng Wy eAl asfS n Lys
135 140 Al a'fie Ser Pro Pro'$&sp Ala Al a Ser
Ala Ala Pro Lau Arg Thr Ile 145 150 155 160 Thr Al a
arg Asp Thr Phe Arg Lys Lau Phe Arg Val Tyr Ser Asn Phe
Lau 165 170 175 Gn Ay Lys Lau Lys Lau Tyr Thr dy
GQu Ala Cys Arg Thr Gy Asp 180 185 190 Arg
<210> 95
<211> 183
<212> PRT
<213> Artificial

<220>
«223> Description of Artificial Sequence: mutein

<400> 95
Dilet Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
5 10 1
5

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 : 40 45

Ala ggu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Brg
65 70 75 80

Met Glu Val Gly Glu Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
a5 90 85

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 1058 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser_ Leu Thr Thr Leu Leu Arg Ala Deu Gly ala Gln Lys Glu
130 135 ' 140
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<210> 109 <211> 193 <212> PRT <213> Artificial

<220> <223> Description of Artificial Sequence:

mutein <400> 109 Met Ay Val H's Au Cys Pro Ala Trp

Leu Trp Lau Leu Lau Ser Lau 1 5 10 is Leu Ser Lau
wérabeusd y Lau Pro Val Lau, Ay Al a Pro Prachuotdisosd

25 30 Ile Cys Asp Ser Arg Val Lau Au Arg Tyr Lau Lau

Au Ala Lys Glu 35 40 45 Ala GQu Asn Ile Thr Thr Ay
Ala I £‘sm: 2} Cys Ser Lau Asn Qu 50 55 60 Asn lle

ali ?ﬁlaf B2 1S5 Alal AlasProPhen Fyg TAF Z13rp Lys

145 f
Arg 65 70 ]7 80 102 WD 200%4P096148 PCTI US2604/ 013099

Mt Qu Val Ay An dn Ala Val Qu Val Trp Gn Ay
The Alp ghyp Alhg Aheur85L R0 LOD phé Qg SAE Grlsdll AonVahe L g,y Arg Ay
G n Ala1§u Lau Val Asni$er Ser 100 10%5sL10 A n Pro

Ser

Trp Au Pro Lau Gn Lau H's Val Asp Lys Al a Val
5 Lau Qu Ser Lau Thr Thr Ser Lau Arg

1 1
ehu Glp]&s L%&El'és ZLERI é’rd”?f ¥5 O8 13 5= P95 WoclvAkep || e Ser
Pro Pro Asp Ala Ala Ser Ala Ala Pro Y8u Arg Thr Ile
145 150 155 160 Thr Ala Asp Thr Phe Arg Lys Leu Phe
Arg Arg Val Tyr Ser Asn Phe Leu 165 170 175 Arg Ay Lys
Leu Lys Lau Tyr Thr Ay Au Ala Cys Arg Thr Ay Asp

<210> 96

<211> 1853

<212> PRT

<213> Artificial

<220>
<223> Description of Artifiecial Sequence: mutein

<400> 96

I;Iet Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser heu
5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 3
0

Ile Cys Asp Ser Arg Val Lieu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

2la gg.u Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser DLeu Asn Glu
558 60

}61:11 Iie Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys BArg
70 75 80

Met Glu Val Gly Gln GIn Ala Val Glu Val Trp Gln Gly Leu Aia Leu
85 90 95

Leu Ser Glu Ala Val Leu Arg CGly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu heu Arg Ala Deu @Gly Ala Gln Lys Glu
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180 185 190 Arg <210> 110 <211> 193 <212> PRT
<213> Artificial <220> <223> Description of
Artificial Sequence: nmutein <400> 110 Met Ay Val His
GQu Cys Pro Ala Trp Leu Trp Lau Lau Lau Ser Leu 1 5
. wOfodbesidseu Ser Lau Pro Lau Gy Lau Pro Val ptitsicdnidba
Pro Pro Arg Lau 20 25 30 Ile Cys Asp Ser Arg Val Lau
3@ u Arg Tyr LawesLau Qu Ala LyggGu 35 40 45 Ala GQu
Asn Ile Thr Thr Ay Cys Ala Au H s Cys Ser Lau Asn
G.u. .50 55 60 Asn Ile Thr Val Pro Asp Thr Lys Val Asn
2e N fye P/KP§ Er‘i}a&% g A1p 81y Grydeprg OB
: 2004/ 096148 PCTI US2004/ 013089 Met Qu Val*y @ n dn
- Ala vVal " du Val Trp dn Gy Leu Ala Leu 85 90 95 Leu
Thr R1aS@rp Ghn AL &r¥alysl@n Pe0nkd YalGrhr AkA sk lepkelk Val Asn
Ser Ser 18300 105 110 G w7tPro Trp G n PrsLeu G n Leu

H's Val Asp Lys Ala Val Ser Gy 115 120 125 Leu Arg
y Ala dn Lys

Thr _Th eu Arg Ala Leu
#¥9 Alaé% %%L{%é‘eﬂ‘% Tl%iﬂ'a].[ehl %l”sg{a BY O A7 é"hﬂﬁ%l’ﬁés@ Ala Ser
Ala Ala Pro Leu Arg lle 145 153°155 160 Thr Al a
Asp Thr Phe Arg Ala Leu Phe Arg Val Tyr Ser Asn Phe

Arg Leu

<210> 97

<21is= 193

<212> PRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 97

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 ) i0 i5

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 3¢

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Gln
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50- 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leun Ala Leu
85 30 a5

Leu Ser Glu Ala Val Leu Arg @ly Glan Ala Leu Leu Val Asn Ser Ser
100 1058 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
) 115 12a 125 .
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170 175 Arg Gy Lys Leu Lys Leu Tyr Thr Ay Qu
,1Al6g Cys Arg ThrgGI yyAs)r; 180 185 190 Arg <210> 111
<211> 193 <212> PRT <213> Artificial <220> <223>
Description of Artificial Sequence: nutein <400> 111
wdbdoafdeyssVal H s Au Cys Pro Ala Trp Leu TrpctBshoddisaso
Leu Ser Leu 1 5 10 i5 Leu Ser Lau Pro Len Gy Len
Leu A@r 8exVatu Thu TG Vel iau PG, AY014Y 814 Qb %Qn%% <33, Ile Oys
138sp Ser Arg Valisteu A u Arg Tytsdeu Leu Qu Ala Lys
Gu 3540 45 Ala Qu Asn Ile Thr Thr Ay Cys Ala Gn

Asn Ile Thr Val Pro
.:?:i.: Ilb|I %rq:lﬁ:) %FJ %A%qagﬁg 20 555160(])-IE th] Allr_l% TAF q{1204 V@
2004/ 096148 PCT/ us2004/ 0130 65 70 75 80 %Rt G n

Val Ay Gn Gn Ala Val Au Val Trp Gn Ay Len Al a
Thr Alte”tﬁ‘PS@)é‘Qﬂle%rg Ley L8ePh&lntgAlad Mal sdfhafioge Gy G N Al a
Leu Leu ¥ Asn Ser Ser 17000 105 110 G n7Pro Trp G u
Pro Leu Gn Leu His Val Asp Lys Al a Vlal Se,rArGXI 1ﬁgu
e 1f°‘&9 r Leu.Thr Thr Leu lieu g a
e Gl}l%Qa 11%2 nHeLys G§§r fg)léi‘ésuiﬂ ® oIl 81S8FP Pro Pro
AspAIaAIaSer Ala Ala Pro Leu Arg rlle

<210> ©98

<21l1l> 193

<212> PRT

<213> Artificial

<220>
<223> Description of Artificial Bequence: mutein

<400> 98
Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro- Pro Arg ILeu
20 25 30

Ile Cys ASp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Glu Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
’ 100 108 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 . 125
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145 150 155 160 Thr Ala Asp Thr Phe Arg Ala Leu Phe
Arg Val Tyr Ser Asn The Leu 165 170 175 Arg Ay Lys
Leu Lys Leu Tyr Thr Ay Au Ala Cys Axg Thr Ay Asp
180. 185 190 Arg <210> 112 <211> 193 <212> PRT
we20b3moefyst | fi ci al <220> <223> Description dfTus2004/0130699
Artificial Sequence: mutein <400> 112 Met Gy Val His
GQu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 1 5
Leu Arg Feygleu] By By Léw heProg béw 16k yelyealaPem Yl cheu Ay Al a
BPro Pro Arg Le#320 25 30 Ile s Asp Ser Arg Val Leu
GQu Arg Tyr Leu Leu Gn Ala Lys Gu 35 40 45 Ala Qu

RO 8 T s o osd) b s Irestoqpis00s

145 Gn
Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phé Tyr Al a

Trp I@S Arg 65 70 75 80 Mt Qu Val Ay An dn Ala
The Al AFP 3Py Ryg|ArgriysGay ey Ate alAlTar lSeu AsB5FIR0LAD Leu Ser
Qu Ala™il Leu Arg Gy'@n Ala Leu Leut™al Asn Ser
Ser 100 105 110 dGn Pro Trp Qu Pro Leu Gn Leu Hi's
Arg elyValp ASP Ly Se A VR), y 20 125 Leu Arg Ser
Leu Tho Thr eLef%rrLeu %’%{;G% al%égs ér?/ 7 a1 %SPLys Au

<210> 99

<21l> 183

<212> PRT

<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 99

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 is

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Deu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala @Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Zsn Glu
50 55 60

-‘Asn Ile Thr Val Pro Asp Thr Lys Val Zsnu Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu val Gly Gln Gle Ala Val @Glu Val Trp Gln Gly Leu Ala Len
85 . a0 S5

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 . 120 125 '
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140 Ala Il e Ser
Ile

130 135 .
Ala Pro Leu Arg Thr

Thr

<211> 193 <212> PRT
Descr i pti on of Artifi ci al

Leu Argbslﬁr %{gl H|s Adu

Val
Ser Arg Val

145 LewsAdsn Ju

Cys Ser

PCT/ US2004/ 013099 Asn II e Thr Val

e safl TE YO 2R LYoot

85 90 95 Leu Ser Gu Al & Yal

Lau Val Asn Ser Ser

Arg Gly ByF @y Lymletiyr Viadr AAspeid
180 185

Arg

<210>
<21l>
<212>
<213>

100
183
PRT
Artificial

<220>
<223>

<4£00> 100
Met Gly Val His Glu Cys Pro Ala Trp Leun
1 5 10

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu
20 25

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr

35 49

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu
- 50 55

Asn Ile Thr Val Pro Asp Thr Lys Val Asn
65 7Q

Met Glu Val Gly Gln Gln Ala Val Glu Val
85 90

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala
- 100 105

93

Phe Arg Lys Leu Phe Arg Val
165 170 175 Arg Gy Lys Leu Lys Leu Tyr Thr Gy GQu
wobmm4/6¢ssArg Thr. Ay Asp 180 185 190 Arg sZi@200ub33099
<213> Artificial
Sequence:
Cys Pro Ala Trp Leu Trp Leu Leu
H 10 £59 Martegetlyltla ProlyerBy Leu Pro
Ile Cys Asp
Leu Len Gu Ala Lys Qu
GQu His

Leu Ay Ala Pro Pro Arg Lett?20 25 30
Leu Au Arg Tyr

Ala I18Fed(Prd5rAl mpGila AsNséd ard i Tk GhaYa Y
50 55160 106 WD™20

Pro Pro Asp Ala Ala Ser Al a
145 150 155 160 Thr Al a Asp
Tyr Ser Asn Phe Leu

<220>
mut ei n

BBty

Pro Asp Thr

65 70 75 80 Met du Val
airdyr @en AskyPheekrvAl a Lau
Lau Arg A¥°A n Ala Leu
100 105 110 Gn Pro Trp Au Pro

ﬂlaAJC?s \l'@éy ’I§§rGlg Mep

190

Description of Artificial Sequence: mutein

Trp Leu Leu Leu Ser Leu
‘ 15

Gly Ala Pro Pro Arg Leu
30

Leu Leu Glu Ala Iys Glu

45

His Cys Ser Leu Asn Glu
60

Phe Tyr Ala Trp Lys Arg
75 B8O

Trp €¢ln Gly Leu Ala Leu
25

Leu Len Val Asn Ser Ser
110 '

<400> 113



115 120 125 Leu Arg Ser Lau Thr Thr Lau Lau Arg Al a
Lau Ay Ala An Lys Gu 130 135 140 Ala Ile Ser Pro
Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile 145
150 155 160 Thr Ala Asp Thr The Arg Lys Lau Phe Arg
wo/8la/go¥fagSer Asn The Lau 165 170 175 Arg q,dnﬁzgm}ﬂ%gg
Lys Leu Tyr Thr Ay Gu Ala Cys Arg Thr Ay As
Gin Pr¢ 85p10Q Prir Be<Bl0red tds va2lik3 135,%3A1a<34-]2§elp <213>
ArlEfici al <220> 12923> Descriptiqs of Arti Ycial
Sequence; rrutel n <400> 114 Net dy Val Hs du Cys
I Le Lau Leu Lau Set Leu 1 5 10 15
men Ar{ sgrﬂeﬁ au ro]l’J IGAV:‘I Bt 1BR FyALa B Wy SMa Pro Pro

au Ser
Arg Lau 20 25 30 Ile Cys Asp 88 Arg Val Lau Qu Arg

Tyr Lau Lau GQu Ala Lys u 35 40 45 Ala Gn Asn Ile
Ala IleTler Php FBbyAsQyAlaAble &N akh 30060 SQ% AQUmASH G N 107
145 WD 2004/ 096tE48 PCT/ US2004/ 083099 50 55 601&sn |l e Thr

Val Pro Asp Thr Al a Vval Asn Phe Tyr Ala Trp Lys Arg
G u Vval

6§ U val Gn dn Ala Val

hr Al

Rl 5;7 g%ﬁegsﬁ fheeA% T@"S SeEeﬂf“S@"ﬁ @“u Al a Val
Leu Arg @y @n Ala Leu Len Val Asn Ser™?

Arg Gly Lys Leu Ala Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly 2sp
180 185 180

Arg .

<210> 101
<21l> 1983
<212> PRT
«213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 101

l:\Laet Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
5 10 15

Leu Ser Leu Pro Leuw Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 4¢ 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 &0

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyx Ala Txp Liys Arg
65 70 75 80

Met Glu Val Qly Gln @ln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 - 110

94



100 105 110 A n Pro Trp Gu Pro Leu G n Len H s Val
Asp Ala Ala Val Ser Gy 115 120 125 Len Arg Ser Leu
Thr Thr Leu Leu Arg Ala Leu Ay Ala dn Lys Au 130
135 140 Ala lle Ser. Pro Pro Asp Ala Ala Ser Ala Al a
wt04/bs8issAr g Thr Ile 145 150 155 160 Thr pd-gudseioidvbe
Phe Arg Lys Leu The Arg Val Tyr Ser Wh Phe Leu 165 170
175 Arg Ay Ala Leu Lys Len Tyr Thr Ay Qu Ala Cys
Gln Pr%F?P AR REPyleasHln 180 HIBFal96p Léw r1s200>sdrlBry <211> 193
<21%> PRT “<213> M%ificial <220325<223> Descri ption
of Artificial sequence: nutein <400> 115 Met Gy Val
Leu Ardesr Ghdl 76 SrHEr eu Tr u l.en Len Ser Len,
oAy E‘guﬁéﬁé‘éﬁdo&?aoﬂﬁ%ﬁbﬁ%eﬁ BEoSal Leu Qy
Ala Pro Pro Arg Leu 20 25 30 Ile Cys Asp Ser Arg Val
Len Qu Arg Tyr Len Leu Au Ala Lys Gn 35 40 45 108
M2 L5260 FOR8ER S PATUSZ08Y 81:8089 LGy Awn |l e Thr
Thr Ay Oys®Aa Au H's Cy35Ber Leu Asn G 16950 55 60
Asn Ile Thr Val Pro Asp Thr Ala Val Asn Phe Tyr Ala

Thr Alal&dd DlApA Gr T 9,80 Mot Val dn GLnAl a
Val 4 uaal %ﬁgser‘? Gy deen A@%gﬁgsn%% beu

Arg Gly Lys Leu Lys Ala Tyr Thr &ly Glu Ala Cys Arg Thr Gly Asp
180 185 190

Arg

<210> 102
<211> 193
<212> PRT
<213> Artifieizl

<220>
<223> Description of Artificial Sequence: mutein

<400> 102

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 .25 30

Tle Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
- 35 40 45

Ala Glu asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn FPhe Tyr Ala Trp Lys BArg
65 70 75 80

Met Glu Val Gly GQin GIn Ala Val @lu Val Trp Gln Gly Leu Ala Leu
85 g0 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
: 100 ’ 105 1190
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85 90 95 Len Ser Qu Ala Val Leu Arg Gy Gn Ala Len
Len Val Asn Ser Ser 100 105 110 A n Pro Trp GQu Pro
Leu An Leu H's Val Asp Ala Ala Val Ser dy 115 120
125 Len Arg Ser Len Thr Thr Len Leu Arg Ala Len Ay

wahbee/6dsusLys G u 130 135 140 Ala Ile Ser PpOrif00ihdsoe
Ala Ala Ser Ala Ala Pro Len Arg Thr Ile 145 150 155
160 Thr Ala Asp Thr Phe Arg Ala Leu Phe Arg Val Tyr

Gln P Ser Asn Phe Len 165 170 175 Arg Gy Ala Leu Lys Len
™ PEOrTE PRY FEP o HAk B Vel gerhes @lﬁz Va3 pSer 18y 185 190
ATg <210> 116 <2¥P> 193 <212> BRY <213> Artificial

<220> <223> Description of Artificial Sequence:

Leu ArgTBéeién TRAQR> thlbudibirgGie Val o 18 Qs Bro Ala Trp

130Len Trp Len LansLen Ser Leu 1s¢ 5 10 15 Len Ser Leu
Pro Leu Gy Leu Pro Val Len Ay Ala Pro Pro Arg Len
Ala Ilez 25 39 Ile Q/slAs Ser Arg Val Len Au Arg Tyr Len
e LEW 8U iﬁ’ﬁ*s%f%aé 8 5 %o 23 Do LWDAZOURF 006148
PCT/ US2004/013099 Ala G u*%sn Ile Thr Thr¥@y Cys Al a
GQu Hs Cys Ser Lau Asn Qu 50 55 60 Asn Ile Thr Val

Thr AlaPxs® ﬁ&pflg_eh Brflgs Vab #smghe i Tiy: AbAaals RndRLAT g
5 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Ala Glu Ala Cys Arg Thr Gly Asp
180 185 190

<210> 103
<211> 193
<212> PRT
<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 103

~

Met Gly Val Bis Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 ’ 10 15

- Leu Ser Leu Pro Leu @ly Leu Pro Val Leu Gly Ala Dro Pro Arg Leu

20 25 . 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Qlu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 758 80

Met Glu Val Gly @ln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu

85 _ -1 _ 95
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65 70 75 80 Mt Gu Val Ay G@Gn Gn Ala Val du Val
Trp A@n Ay Lau Ala Lau 85 90 95 Lou Ser Qu Al a Vval
Lou Arg Gy G@n Ala Lou Lou Val Asn Ser Ser 100 105
110 dn Pro Trp Gu Pro Lau G n Lou Hs Val Asp Al a
wébmsdsisSer Ay 115 120 125 Lau Arg Bar poewushossolinee
Lau Lou Arg Ala Lau Ay Ala A n Lys u 130 135 140
Leu Sep\Giu |4le VB&rleRr mroPely ABD AN dedRuSAl Andsd 8..Pr o Lou
Arg ®HP Ile 145 15010555 160 Thr Al Asp Thr Phe Arg
~ Ala Lau Phe Arg Val Tyr Ser Asn Phe Lou 165 170 175
o) a u Tyr Thr Ay Gu Ala Cys Arg
oin Prd—?%?g g% %3‘61“1%6%;%‘5&%98#&% 3793 Vi 7oer B> 193
<212> PRT <213> Artificial <220>7"<223> Descri ption
of Artificial Sequence: nmutein <400> 117 Met Ay Val
Leu Argfier Opy TRy FhPrlcullea Mopal:oved Py hak diauykosh Ser Lau
1305 10 15 Lau S@F Lau Pro Lou @§ Lou Pro Val Lou Qvy
Ala Pro Pro Arg Lou 20 25 30 Ile Cys Asp Ser Arg Val
ala Tlel ulou du Ala Lys Ju 35 40 45 110
V0T OO R BB GO D T 0 g8t A7 ur The

145

1

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly @lu Ala Ser Arg Thr Gly Asp
180 185 190

Arg

<210> 104
<211> 193
<212> PRT
<213> Artificial

<220>
<223> Degcription of Artificial Sequence: mutein

<400> 104

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Len Ser Leu
1 5 10 15

Leu Ser Leu Pro Leuw Gly Leu Pro Val Ieu Gly Ala Pro Pro Brg Leu
: 20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr @ly Cys Ala Glu His Cys Ser Lieu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
€5 70 75 80

Met @lu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
BS 20 85

97



Ala Qu Lys Ile Thr Thr Ay Cys Ala Qu H's Cys Ser
Lau Asn Qu 50 55 60 Lys Ile Thr Val Pro Asp Thr Lys
Val Asn Phe Tyr Ala Trp Lys Arg 65 70 75 80 Mt Qdu
Val Ay @n @n Ala Val Qu Val Trp Gn Ay Lau Ala
wh 2004881480 95 Lau Ser Qu Al a Val Lau Arg, fdyu§lofsdseds
Lau Lau Val Lys Ser Ser 100 105 110 A n Pro Trp Qu
Pro Lau G@n Lau His Val Asp Lys Ala Val Ser dy 115
120 125 Lau Arg Ser Lau Thr Thr Lau Leu Arg Ala Lau
Leu Sexcgip %"’a"é ﬁ=ew§9c§1@f 4l30AIE3Eew e VAL &sh|%erSer Pro Pro
a Ala Ser Ala R% Pro Leu Arg*fr Ile 145 150
155 160 Thr Ala Asp Thr Phe Arg Lys Lau Phe Arg Val
@ln Prol¥p ORI pAS RePhen LRY }ﬂi.gsila].L?Qsp]-]z;s g&grég %KSL&@ Lau k%;

Leg Tyr Thr Ay Gz Ala Cys Ar 180
190 Arg <210> 118 <211> 193 <212> PRT <213>

Artificial. <220> <223> Description of Artificial
bt M9 SEGURHC E t irﬂﬁ Lew AggRig igu\Ely &l SYallykigud u Oys

Pro Ala Trp Lat’ Trp Leu Lau L¥f Ser Leu 1 5 10 15

Lau Ser Lau Pro Lau Gy Leu Pro Val Lau Ay Ala Pro
Ms 1le R0 BoGedotor? 2018 Gex e DUSPASRSRL; Ahf V! Lau G u
145 Arg Al a Lawsdau Qu Al a Lyssd 160

Thr Ala Asp '.E_hr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Ala Arg Thr Gly Asp
180 185 190

<210> 105
<211l> 193
<212 PRT
<213> Artificial

- <220
<223> Description of Artificial Sequence: mutein

<400> 105

- Met Gly Val His @lu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 as 30

Ile Cys Asp Ser Avg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln €ln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
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WD 2004/ 096148 PCTI US2004/ 013099 35 40 45 Ala G u Lys
Ile Thr Thr Ay Cys Ala Qu H's Cys Ser Leu Asn Qu
50 55 60 Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe
Tyr Ala Trp Lys Arg 65 70 75 80 Mt du Val Gy dn
wakoydsasVal A u Val Trp Gn Ay Leu Al a LapriBs260/08099
Leu Ser Gn Ala Val Len Arg Ay @n Ala Leu Len Val
Asn Ser 88er 100 105 118 @ n Pro Trp Gad Pro Leu G n
Lau H's Val Asp Lys*Ala Val Ser Gy 115 120 125 Len
Thr Thr Leu Len Arg Ala Leu Ay Ala dn
tew sert S PR vahed J2s Bl Shrete s VB gspor Asp Al o Ala
Ser A’a Ala Pro Leu ®Fg Thr I1e 14850 155 160 Thr
Ala Asp Thr Phe Arg Lys Len Phe Arg Val Tyr Ser Asn
Gl ProPRe EeuPrk6bed #0n 1éb milrg1Gey LyesalLal ver lg Tyr Thr
G% du Ala Cys Aeg Thr Ay Asp 14880 185 198
<210> 119 <211> 193 <212> PRT <213> Artifici aI
22 scription of Art|f|C|aI uence:
reu ﬁg:r%%gji?eﬁl Tij<4 Qe 3511{/2’{963% RV i 8o éi]%%'?‘?o Ala Tip
Len Trp Leu Leu Leu Ser Len 15 10 15 Leu Ser Len -
Pro Leu Gy Len Pro Val Leu Ay Ala Pro Pro Arg Leu 20

Ala Ile Z5r 3o Pro Asp Ala Ala Ser Ala Ala Pro Dheu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Ala Thr Gly Asp
is0 185 150

Arg

<210 106
<211> 192
<212»> PRT
<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 106

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 1k

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu ¢Glu Ala Lys Glu
35 490 45

Ala GQlu Asn Ile Thr Thr Gly Cys Glu His Cys Ser Leu Asn Glu Asn
50 55 60

Ile Thr Val Pro Asp Thr Asp Val Asn Phe Tyr Ala Trp Lys Arg Met
65 70 75 80
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112 WD 2004/ 096148 PCT/ US20041013099 1Ile Cys Asp Ser
Arg Val Leu Qu Ala Ala Lau Lau Gu Ala Lys Gu 35 40
45 Ala GQu Asn Ile Thr Thr Ay Cys Ala Gu H s Cys
Ser Lau Asn Gn 50 55 60 Asn Ile Thr Val Pro Asp Thr
Wd}&’(ﬁzub(ﬁhsAsn Phe Tyr Ala Trp Lys Arg 65 7%5%3%%4/0%59
d u Val GIyGInGInAIaVaIGIuVaI Trp Gn Qy
clu vap@yl@mn @5 26 84 clavabak, Gl Aba\aliLay, ALg G y GI n
Al a Leu 8eu Val Asn Ser sger 100 105 1195(3 n Pro Trp
Gu Pro Lau G n Lau H's Val Asp Lys Ala Val Ser Ay
125 L Ser Lau Thr Thr Lau Leu Arg Al a
sex Ghﬁﬁa %izlz 0 R %YL%“ % 3 118G=4351 24D SSAl %1 Fln Ser Pro
Pro Asp Ala Ala Ser Ala Ala Pro Lau &°g Thr Ile 145
150 155 160 Thr Ala Asp Thr Phe Arg Lys Lau Phe Arg
Pro Trp/glu Pye LSerciAswuPine £UndHoyd A0 W40 el @, F, Lys Leu
Ly&5 Lau Tyr Thr Gag Gu Ala Cys Aeg Thr Ay Asp 180
185 190 Arg <210> 120 <211> 36 <212> DNA <213>

er ale 3> Description of Artificial
avg sor B4tk Gh8 Lu 4 Li"zﬁ”{;ﬁﬁ et dea Cﬁ-f-lt‘y@ctcga

13OSequence
gggaaagctg aagctg 36 <210>

Ile Ser Pxo Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile Thr

145 150 158 160

Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu Arg
165 170 1758

Gly Lys Leu Lys Leu Tyr Thr Gly @Glu Ala Cys Arg Thr Gly Asp Arg
180 185 190

<210> 147

«<211> 193

<212> PRT

<213> Artificial

=<220>

<223> Description of Artificial Sequence: mutein

<4&00> 107

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Ieu Gly Leu Pro Val Leu Gly Ala Pre Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45 .

‘Ala Glu Asn Tle Thr Thr Gly Cys Asn @lu Thr Cys Ser Leu Asn Glu
50 5% 60 '

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
&5 70 75 80

Met Glu Val Gly Gln Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 : .80 85
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<211> 34 <212> DNA <213> Artificial 113 WO o
2004/ 096148 PCT/ US2004/ 013099 <220> <223> Descri ption
of Artificial Sequence: prinmer <400> 121 gcttcagctt
tccctcgagg aaattggagt agac 34 <210> 122 <211> 32
we2d2mosDA <213> Artificial <220> <223> Desfitiidcashoe
of Artificial Sequence: prinmer <400> 122 ccgtcagtgg
ccttgagagc ctcaccactc tg 32 <210> 123 <211> 32 <212>

PNA, ,52133 Artificial <220> <223> Description of
e SRt ﬁfp‘lj(%ﬂ ééq%rgn%]éﬁ S Pifefen Lap0sl13 tugler gt g
aggct ct caa ggccactgac gg 32 <210> 124 <211> 32 <212>
DNA <213> Artificial <220> <223> Description of

Gln ProAFir PlwiPab 1Seplenee: Hipl VATRksp £#00%2 524 ser ciy
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro DLeu Arg Thr Ile
145 150° 155 . 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
‘ 185 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 ) 185 190

Arg

<210> 108
<211> 193
<212> PRT
<213> Artificial

<220>
<223> Description of Artifieial Sequence: mutein

<400> 108

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
i 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu

20 25 30

Ile Cys ARsp Ser Arg Val Leun Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 49 45 .

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Asp Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80
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ccgtcagtgg ccttgagagc ctcaccactc tg 32 <210> 125
<211> 32 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence: prinmer <400> 125
cagagt ggt g aggctctcaa ggccactgac gg 32 <210> 126
we2ddmosBE <212> DNA <213> Artificial 114 ¥Evus004/013099
. 2004/ 096148 PCT/ US2004/013099. <220> <223>
Met GLDFsE GilptdlorelofalAr vdlf E0i skl Des|deneRy 1kl AR Lew<400> 126
cgcagcctdéa ccacttcgect tegggctctg g 31 =10> 127 <211>
31 <212> DNA <213> Artificial <220> <223> 200> 127
f i f ence rimer < >
hew 5‘““5?23%?&’%8&3%&5”‘51 éln%ﬁ gt Vgt pn SF1%F 128 <211>
40 <212> DNA <213> A«tlflClaI <22

Gln Pro Trp Glu Pro Leu GIn Leu His Val Asp Lys Ala Val Ser Gly
115 120 i25

Leu Arg Ber Leu Thr Thr Len Leu Arg Ala Leu Gly Ala Gln Lys @Glu
130 . i35 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu brg Thr Tle
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Fhe Leu
165 170 ~ 175

Glu Gly Lys Leu Lys Leu Tyxr Thr Gly Qlu Ala €ys Arg Thr Gly Asp
180 1858 150

«<210» 109
<211> 193
<212> FPRT
<213> Artificial

<2205 .
<223> Description of Artificial Sequence: mutein

<400> 109

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu @ly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Tle Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Alz Glu Asn Ile Thr Thr Gly Cys Bla Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80
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Met

Leu

Gln

Leu

Ala

145

Thi

Brg

<223> Description of Artificial Sequence: priner
<400> 128 gaatatcact gtcccagacg gtggtgcctg gaagaggatg
40 <210> 129 <211> 40 <212> DNA <213> Artificial
<220> <223> Description of Artificial Sequence:
wQroomwess148<400> 129 catcctcttc caggcaccac cOpCt/ggaanizon
agtgatattc 40 <210> 130 <211> 33 <212> DNA <213>
Artificial <220> <223> Description of Artificial
ClugEyl BHE £10 flg ddp Vak400>val3Brn abe Gy gy Mggewgcgga
ggccgagdat atc 33 <210% 131 <211> 33 98212> DNA <213>
Artificial <220> 115 WD 2004/096148 S
serPEIl AS2O0460130%y 12232 RESEL] Pl @l QL ALLI ficial
Sequeswce: primer <40z 131 gatattctggy gcctccgegg
cctccaagag gta 33 <210> 132 <211> 35 <212> DNA

Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 - 120 1as

Glu Ser Leu Thr Thr Ser Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
150 155 i60

Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 . 170 175

Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 ‘ 150

«<210> 110
<211l> 193
<212» PRT
<213> Artificial

<2205
<223> Description of Artificial Sequence: mutein

<400> 110

Met @ly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu

"1

Len

5 1c i5

Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu

35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu

50 55 €0

Asn Ile Thr Val Pro Asp Thr Lys Val Asn FPhe Tyr Ala Trp Ala Arg

65

70 75 80
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<213> Artificial <220> <223> Description of
Artificial Sequence: prinmer <400> 132 gctgacactt
tccgegcact cttccgagtc tactc 35 <210> 133 <211> 35
<212> DNA <213> Artificial <220> <223> Description
- wWoboohodsidBi ci al Sequence: priner <400> 133 pegiQganiHe

ggaagagt gc gcggaaagtg tcagc 35 <210> 134 <211> 33
<212> DNA <213> Artificial <220> <223> Description
of Artificial Sequence: priner <400> 134 atttcctccg

Met Gluy¥oda g 61 Chadet Jracdiucig B ckpebsLa8Blxe> 33
<212> <213> Artifithal <220> <2235 Description
of Artificial Sequence: priner <400> 135 ctgtgtacag

Leu SerCtMCAQCYL! 1L.6CBEQPAPIAN SAb R 1ot D adB8er2ll> 32
<212x00DNA 105 110

@ln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 128 . 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Tle Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Tle
145 150 155 160

Thr Ala Asp Thr Phe Arg Ala Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 150

Arg

<210> 111
C<211> 193
<212> PRT
<213> Artificial

<220> :
<223> Description of Artificial Sequence: mutein

<400> 111

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 . 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro .Pro Arg Leu
20 25 30

Tle Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
50 55 60

Asn Ile Thr Val Pro Asp Thr Ala Val Asn Phe Tyr Ala Trp Ala Arg
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<213> Artificial <220> <223> Description of.
Artificial Sequence: priner 116 WO 2004/ 096148

PCTI US2004/ 013099

gt acacaggg ga 32
waedd/bdenisal <220>
Sequence: priner

65 ctttccccgg’dg 32
Artificial <220>

<400> 136 ctccggggaa agctggcgct’
<210> 137 <211> 32 <212> DNA <213>

<223> Description of Artpdied20d4/013099

<400> 137 tcccctgtgt acagcgccag
<210> 138 <211> 35 <212» DNA <213>

<223> Description of Artificial

Met Glus\ggqﬁpcﬁn 8Ll T8l V§§%9‘2>§ S’I‘%‘_Ra tng;z]%iggg & igﬁgga%f\m

taatttciat gcctg

<213> Artificial <220> <223> Descripti on of
Artificial Sequence: prinmer <400> 139 caggcat aga

Leu Ser £3v tAdaciagclaghgt ClyGln atagieu 3eu val Asn Ser ger
100 105

110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ber Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu

130 135

140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile

145 150

155 160

Thr Ala Asp Thr Phe Arg Ala Leu Phe Arg Val Tyr Ser Asn Phe Leu

165

170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Brg Thr Gly Asp

is0

Arg

<210> 112
<21ll> 183
<212> PRT
<213> Artificial

<220>

185 - 190

<223> Description of Artificial Sequence: mutein

<400> 112

Met Gly Val His @Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser heu

1 5

10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu

20

25 | 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu

35 40

45

Ala Glu Asn Ile Thr Thr Gly Cys Ala @lu His Cys Ser heu Asn Glu

50 55

60
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<210> 140 <211> 35 <212> DNA <213> Artificial <220>
<223> Description of Artificial Sequence: prinmner
<400> 140 agttaatttc tatgcctggg cgaggatgga ggtcg 35
<210> 141 <211> 35 <212> DNA <213> Artificial <220>
wo2@8mosgscri ption of Artificial Sequence: pfigi®boshishoo
WO 2004/ 096148 PCT/ US2004/ 013099 <400> 141 cgacctccat
cctcgcccag gcatagaaat taact 35 <210> 142 <211> 33
Asn Tlec P YalDRYe Asp FBr IASt Vefli Zinabhe<2POnla 222 I3sDOSCri ption
65 of Artifici’8l Sequence: pr¥frer <400> 142 gogcagct gca
tgtggatgca gccgtcagtg gecc 33 <210> 143 <211> 33
tet alu<vehZa1, P, of2A32 vtk w8803y 1eu ala new
85 90

85

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 1ic

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala @ln Lys Glu
130 i35 . 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 190

Aryg

<210> 113
<211> 193
<212s> PRT
<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 113

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Lgu Leu Lieu Ser Leu
1 ' 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Len
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu
“50 L1 60
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<223> Description of Artificial Sequence: priner

<400> 143 ggccactgac ggctgcatcc acatgcagct gca 33

<210> 144 <211> 32 <212> DNA <213> Artificial <220>

<223> Description of Artificial Sequence: priner
wodldeeid4 ct gt gggage ccaggcggaa gccat ct cCCp@fysddos/oi3099

<210> 145 <211> 32 <212> DNA <213> Artificial <220>

<223> Description of Artificial Sequence: priner

<400> 145 aggggagatg gcttccgcct gggctcccag ag 32
Asn Tle Bhro¥ali Ry 290 Thr 38s VaR Ugm MINATR2AB> TP tyfizgbal <220>

65 c223> DescFPption of Artifi%xial Sequence: 8riner
<400> 146 118 WO 2004/ 096148 PCTI US2004/ 013099

clugRhIRGAGL ol BUE 96 ARy Glah CRYAIC I AELE 23D 1o5210> 147
e 112 2k S3105 DA oot T OGS AT 1o

- Leu Ser Glu Ala Val Leu Arg @ly Gln Ala Leu heu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Ala Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala €ln Lys Glu
130 135 140

Ala Ile Ser Pro Pro asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 " 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Ala Leu Lys Leu Tyr Thr Gly €lu Ala Cys Arg Thr Gly Asp
180 - 185 i90

<210> 114
211> 193
<212> PRT
'<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 114

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 1o 15

Leu Ser Leu.Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45

Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu

107



<213> Artificial <220> <223> Description of
Artificial Sequence: prinmer <400> 147 gagtagactc
ggaagagt gc gcggaaagtg tcagc 35 <210> 148 <211> 35
<212> DNA <213> Artificial <220> <223> Description

woboododsidsi ci al Sequence: prinmer <400> 148 pgiiiasddioe .
tatgcctggg cgaggatgga ggtcg 35 <210> 149 <211> 35

50<212> DNA <218> Artificial <230> <223> Description
of Artificial Sequence: prinmer <400> 149 cgiuict ggat
c cat agaaat taact 35 <210> 150 < >

aon Ile<%%§g]gf)clﬂ%g i Ql@gﬂﬂt 134 BPuFiedyp2la Zpghystiager i pti on

of Artificial Sequence: priﬁer <400> 150 Yt gacactt
tccgcgcactcttccgagtc tactc 35 <210> 151 <211> 35

Met GlwPdDSIPMAr Gln Ala Val Glu Val Trp Gln Gly Leu Ala Leun
8s 90 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Legp Ala Ala Val Ser @ly
i1is 120 125

beu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 i50 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Axrg Gly Ala Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 1858 190

<210 115
<211> 183
<312> PRT
<213> Artificial

- <2205
<223> Description of Artificial Seguence: mutein

<400> 115

Met Gly Val His @lu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 1¢ ' 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
: 20 25 30

Ile Cye Asp Ser Arg Val Leu Glu Arg Tyr Deu Leu Glu Ala Lys Glu
35 40 45 :
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<213> Artificial <220> <223> Description of
Artificial Sequence: prinmer <400> 151 gagtagactc
ggaagagt gc gcggaaagtg tcagc 35 119 WD 2004/ A96148
PCTI US2004/ 013099 <210> 152 <211> 35 <212> DNA

woZohdmest i ficial <220> _<223> Descri pti on gf/us004/013099
Artificial Sequence: prinmer <400> 152 agttaatttc

Ala clut MnQCY glyg TEY &QE AlyE P a0@iuCRis3bys S@dBeu 88 ¢1411> 35

50 <212> DNA <2%3> Artificial <220> <223> Description .

of Artificial Sequence: prinmer <400> 153 cgacctccat

cglcgecca cal agaa taact 35 <210> 154 <211> 35,
prei Ile<%2%%DgWg$§§%€%i?ﬁaﬁipcﬁna.fg%%gla 533 3¥cri pti on

of Artificial Sequence: priner <400> 154 "actgtcccag
acaccgcagt taatttctat gcctg 35 <210> 155

Met Glu Val Gly Gln @ln Rla Val Glu Val Trp Gln Gly Leu Ala Leu
85 20 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser
100 105 110

Gin Pro Trp Glu Pro Leu Gln Leu His Val Asp Ala Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leuw Arg Thr Ile
145 150 155 ie0

Thr Ala Asp Thr Phe Arg Ala Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 175

Arg Gly Ala Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 190

<210> 116
<21l> 183
<212» PRT
<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

«400> 116

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 . 5 10 15

Leu Ser Leu Pro Leu @ly Leu Pro Val Leu @Gly Ala Pro Pro Arg Leu
20 25 390

Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Iys Glu
35 40 45
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<211> 35 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequences priner <400> 155
caggcat aga aattaactgc ggtgtctggg acagt 35 <210> 156
<211> 33 <212> DNA <213> Artificial <220> <223>
wemaendspisi on of Artificial Sequence: primerpcEéson/ i
tgcagctgca tgtggatgca gccgtcagtg gcc 33 120 WO
2004/ 096148 PCT/ US2004/013099 <210> 157 <211> 33
Ala Clu by L1oyar Thp B3y Xstalai lrakis<PPOSer 4223mwnDESCri pti on
*®of Artificial 5Sequence: prinef® <400> 157 ggccact gac
ggctgcatcc acatgcagct gca 33 <210> 158 <211> 33
.Asn Ilé<ﬂ'ﬂr2?a1Db|£o_ iz Z\ﬁﬁt\}afllﬂnaji’hef%?pih%g‘%g%zlg%%crI ption
65 of Artificizal Sequence: prgdrer’ <4005 80

Met Glu Val Gly Gln Gln Ala val @lu val Trp Gln Gly Leu Ala Leu
85 8o 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Asn Ser Ser -
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Ala Ala Val Ser Gly
115 . 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu @ly Ala Gln Lys Glu
130 135 140

Ala Tle Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150. 155 160

Thr Ala Asp Thr Phe Arg Ala Leu Phe Arg Val Tyr Ser Asn Phe lLeu
165 170 175

Arg Gly Ala Leu Ala Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 . 185 190

Arg

<210> 117
<211> 193
<212> DRT
<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 117

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 : i 15

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Proc Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu @lu Arg Tyr Leu Leu Glu Ala Lys Glu
35 40 45
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atttcctccg gggagcgctg aagctgtaca cag 33 <210> 159
<211> 33 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence: prinmer <400> 159
ctgtgtacag cttcagcgct ccccggagga aat 33 <210> 160
we2dbdmes3d <212> DNA <213> Artificjal <220pPcTHEL803/013099
Description of Artificial Sequence: prinmer <400> 160
tgcagctgca tgt ggatgca gccgtcagtg gcc 33 <210> 161
211> 33 <212> DNA <213> Artificial <220> <223>
Ala Gl“o@%ﬁcPrepFPBﬁthG%CfYSf%le. G B GehSer IsriArerclucd00> 161
ggccact gac ggc gcatcc acatgcaé%t gca 33 121 WO
20041096148 PCT1US2004/ 013099 <210> 162 <211> 33
Lys Ile<@ik2%a1lDbfo asp kB> 1A tvafii ;cgnaiah <&20%1a Trp lys Arg
65 70 80

Met Glu Val Gly Gln Glun Ala Val Glu Val Trp Gln Gly Leu Ala Leu
85 a0 ' 95

Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu Val Lys Sexr Sexr
100 105 110

Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
iis 120 125

leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu
165 170 178

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 188 190

Arg

<210> 118
<211> 193
<212> PRT
<213> Artificial

<220>
<223> Description of Artificial Seguence: mutein

<400> 118

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 is

Le.u Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu
20 25 30

Ile Cys Asp Ser Arg Val Leu Glu Arg Ala Leu Leu Glu Ala Lys Glu
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<223> Description of Artificial Sequence: priner

<400> 162 atttcctccg gggagcgctg aagctgtaca cag 33
<210> 163 <211> 33 <212> DNA <213> Artificial <220>

<223> Description of Artificial Sequence: prim‘;;raésI
a96if3 ctgtgtacag cttcagcgct ccccggaggap@ais2de/o13099
‘ng?g;6%§4 <2%18 35 <212> DNA <213> Artificial <220>
<223> Descriptionsof Artificial Sgquence: priner
<400> 164 actgtcccag acaccgcagt taatttctat gcctg 35
10> 165 <211> 35 <212> DNA <213> Artificial <220>
Ala g g’f’sél gfr?hﬁ BrCst 2l €1 Hes &Y= Seqdenden @i ner
<400> 165. ca gcataga aattaacf&c ggtgtctggg acagt 35
<210> 166 <211> 33 <212> DNA <213> Artificial <220>

Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg
65 70 75 80

Met Glu Val Gly Gln Gln Ala Val @lu val Trp Gln Gly Leu Ala DLeu
85 . 90 85

Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu Leu Val Asn Ser Ser
100 108 110

@ln Pro Trp Glu Pro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly
115 120 125

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala ¢ln Lys Glu
130 135 140

Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile
145 150 155 160

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Sar Asn Phe Leu
168 170 - 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
180 185 130

Arg

-<210> 119
<211> 193
<2i2> DPRT
<213> Artificial

<220>
<223> Description of Artificial Sequence: mutein

<400> 119

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu
1 5 10 15

Leu Ser Leu Pro Leu Gly Leu Pro Val heu Gly Ala Pro Pro Arg Leu
20 25 30
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Ala

Asn

65

Met

Leu

Gln

Leu

Ala

145

Thr

Arg

<223> Description of Artificial sequence:primer

166 tgcagctgca tgtggatgca gccgtcagtg gecc 33 122
2004/ 096148 PCTI US2004/ 013099 <210> 167 <211> 33
<212> DNA <213> Artificial <220> <223> Descri pt

woBoofvdsidsi Ci al

Sequence:

pri mer

ggctgcat cc acatgcagct gca 33 <210> 168 <211> 33
<212> DNA <213> Artificial <220> <223> Descri pt
Tle CysopspnSer Argival ISedqllende: Al Lerekeu €200 168 @utt cctccg
giYageget g aaget dilaca cag 33 <2%8> 169 <211> 33 _
<212> DNA <213> Artificial <220> <223> Descri pt

Wb 1000 4 44T 570

aluOhsrAild TrhCird)l cBPQYENSS: el

50 cttcagcgct cceeggagga eat

<212> DNA

Ile Thr Val Pro

Gilu Val Gly Gln
85

Ser Glu Ala Val
100

Pro Trp Glu Pro
115

Arg Ser Lreu Thr
130

Ile Ser Pro Pro

Ala Asp Thr Phe
165

Gly Lys Leu Lys
180

<210> 120

<211> 36

<212> DNA
<213> . Artificial

<220>

<223>

<400> 120
gtctacteca atttoctega gggasagetg aagetg

<210 121

<211l> 34

<212> DNA

<213> Axtificial

Asp Thr Lys Val
70

@Gln Ala Val Glu

Leu Arg Gly Gln
105

Leu Gln Leu His
120

Thr Leu Leu Arg
135

Agsp Ala Ala Ser
150

Arg Lyﬁ Leu Phe

Asn

Val

80

Ala

Val

Ala

Arg
170

Phe Tyr Ala Trp Lys Arg
75 80

Trp Gln Gly Leu Ala Leu
85

Lieu Leu Val BAsn Ser Ser
110

Asp Lys Ala Val Ser Gly
125

Leu Gly Ala Gln Lys Glu
140

Ala Pro Leu Arg Thr Ile
155 160

Val Tyr Ser Asn Phe Leu
175

Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp

185

113

190

Description of Artificial Sequence: primer

<400>
WO

i on

<400> 167 BEHER6H1@ASH99

i on

i on
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<213> Artificial <220> <223> Description of
Artificial Sequence: prinmer <400> 170 actgtcccag
acaccgcagt taatttctat gcctg 35 <210> 171 <211> 35
<212> DNA <213> Artificial <220> ¢223> Description
wooodudsiMki ci al Sequence: prinmer c400> 171 pEggesdidgng

aattaactgc ggtgtctggg acagt 35 123 WO 2004/ 096148
PCT/ US2004/ 013099 <210> 172 <211> 35 <212> DNA

<220>  <213> Artificial <220> <223> Description of

<223> IRPEYYPEEITPT SehifeAte: Seavenss: p=igGO> 172 agttaatttc

e e 0 A et i oo

tca

get gof Arctci i c?él Sgaaﬁé:n%:éealfc prinmer <400> 173 cgacctc%gt
cctcgcccag gcatagaaat taact 35 <210> 174

<210> 122

<211> 32

<212> DNA
<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 122
ccgteagtyyg ccettgagage cteaccacte tg 32

<210> 123

<211> 32

<212> DNa

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 123
cagagtggtg aggetcoteaa ggccactgac gg . 32

<210> 124
<211s> 32

<212> DNa

<213> Artificial

<220
<223> Description of Artificial Sequence: primer

<400> 124

ccgteagtgg cocttgagage ctcaccacte tg 32

<210> 125

<211> 32

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 125
cagagtggtg aggctetcaa ggocactgac gg : 32

<210> 126

<211> 31

<212> DNA

<213> Axtificial
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<211> 33 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence: prinmer <400> 174
tgcagctgca tgtggatgca gccgtcagtg gcc 33 <210> 175
<211> 33 <212> DNA <213> Artificial <220> <223>
woswgodepisi on of Artificial Sequence: pri merpcrvg£odolsibo.
ggccact gac ggctgcatcc acatgcagct gca 33 <210> 176
<220> <211> 33 <212> DNA <213> Artificial <220> <223>
<223> PRCEIRTAPR Of Btimbaipd iSeiuehcSeptignte: priner <400> 176
<apos fdtcctccg gggagecgetg aagctgtaca cag 33 <210> 177 124

Soeagechid 2004{09B1AR PCT/ 1US2004/ 013099 <211> 33 <212> DNA
<213> Ar%%fl c?gif éZJ 0> <223> Descri ption of 31

Artificial Sequence: priner <400> 177
<210> 127
<211> 31

<212> DNA
<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 127
ccagageeed aagegaagtyg gtgaggetge g 31

<210> 128

<211> 490

<212> DNA

<213> Artifiecial

<220>
<223> Description of Artificial Sequence: primer

<400> 128
gaatatcact gtecccagacy gtggtgecty gaagaggaty 40

<«210> 129

<211l> 40

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 129
_catcctcttc caggcaccac cgtetgggac agtgatatte : 40

<210> 130

<211l 33

<212> DNA

<213> Artifiecial

<220>
<223> Description of Artificial Seguence: primer

<400> 130

_tacctcttgg aggecegegga ggccgagaat atc 33

<210> 131

<21ils> 33

<212> DNA

213> Artificial

<220>
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ctgtgtacag cttcagcgct ccccggagga aat 33 <210> 178
<211> 35 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence: prinmer <400> 178
actgtcccag acaccgcagt taatttctat gcctg 35 <210> 179
we2bimeds <212> DNA <213> Artificial <220pcTies8@713099
Description of Artificial Sequence: prinmer <400> 179
<223> pPeryginitiayafdattt adtGeaahngs Chbaggracagt 35 <210> 180
<211> 35 <212> DNA <213> Artificial <220> <223>
S artcPEscription of Artificial Sequence: primer <400> 180
g8 agt taat r et SEGERFH§tgaggat gga ggtcg 35 <210> 281
<211> 35 <212> DNA <213> Artificial <220> <223>
<210> Description of Artificial Sequence: priner <400> 181
<211> 35

<212> DNA
<213» Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 132 .
getgacactt teocgegeact cttcegagte tacte . 35

«210> 133

<211> 3%

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

«400> 133

gagtagactce ggaagagtge geggaaagtg tcage 35

<210> 134

<211> 33

<212> DNA

<213s> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 134

atttectecy gggagegetg aageotgtaca cag 33

<210> 135

<211> 33

<212> DNA

<213> Artifiecial

<220>
<223> Description of Artificial Sequence: primer

<400> 135

ctgtgtacag ctteageget ccceggagga aat 33

<210> 136

<211l 32

<212> DNA

<213 Artificial

<220
<223> Description of Artificial Seguence: primer
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: gaectccat cctcgcccag gcatagaaat taact 35 ¢210> 182
c211> 35 125 WD 2004/096148 _ PCT/ US2004/ 013099 <212>
DNA <213> Artificial <220> <223> Description of
Artificial Sequence: prinmer <400> 182 gctgacactt

wo oogaegesct cttccgagtc tacte 35 <210> 183 p@dds2o@mi3099

<212> DNA <213> Artificial <220> <223> Description
of Artificial Sequence: priner <400> 183 gagtagactc
<210> 184 <211> 33

:igg> g%%agg tgc gcggaaagtg tcage 35

IIE 2 %ﬁ%’“ FF83°%APF 9Ri ci al <220> <223> Descri pti3@n
of Artificial Sequence: prinmer <400> 184 tgcagctgca

<210> 1gtggatgca gccgtcagtg gce 33 <210> 185 <211> 33

<211> 3212> DNA <213> Artificial <220>

<212> DNA

«213> Artificial

<220>

<223> Description of Artificial Sequence: primer

<400> 137

tcccoctgtgt acagegeoag ctttececgy ag 32

<210> 138

<21l1l> 35

<212> DNA

<213> Artificial

<220

<223> Descripticn of Artificial Sequence: primer

<400> 138

actgtcocag acaccgcagt taatttcetat geckg 35

<210> 139

«21l> 35

«212> DNA

%213> Artificial

<220> .

<223> Description of Artificial Sequence: primer

<400> 139

caggcataga aattaactge ggtgtctogy acagt 35

<210> 140

<211> 35

<212> DNA

<213> Artificial

<220>

<223> Description of Artifiecial Sequence: primer

<400> 140

agttaattte tatgcctggg cgaggatgga ggteog 35

<210> 141

<211i> 35

<212> DNA

<213> Artificial

<220>

<223> Description of Artificial Sequence: primer
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<223> Description of Artificial Sequence: priner
<400> 185 ggccactgac ggctgcatcc acatgcagct gca 33
<210> 186 <211> 33 <212> DNA <213> Artificial <220>
<223> Description of Artificial Sequence: priner

. wedDPeei86 atttcctccg gggagcgct g aagct gt acapCags206/013099
<210> 187 <211> 33 <212> DNA 126 WD 2004/ 096148

<400> PETI US2004/ 013099 <213> Artificial <220> <223>

cgacctoppts BPHCPPIOEH IrRtdmandt tedckl Sequence: priner  <400> 3387
ctgtgtacag cttcagcgct ccccggagga sat 33 <210> 188
7411> 35 <212> DNA <213> Artificial <220> <223>

<210 fescription of Artificial Sequence: primer <400> 188

<211
<212> mat gtcccag acaccgcagt taatttctat.gcctg 35 <210> 189

<213> RR2181=i85 <212> DNA

«220>
<223> Description of Artificial Sequence: primex

<400> 142

tgeagectgea tgtggatgea geogteagtg gee 33

<210=>= 143

<211l> 33

<212> DNA

«213> Artificial

<220>
. <223> Description of Artificial Sequence: primer

<400> 143

ggccactgac ggctgeatee acatgeagcet gea 33

<210 144

<211= 32

<212»> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 144

ctetgggage ccaggeggaa gocatctece ot 32

<210> 145

«<211> 32

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 145

aggggagatg getteegeet gggebooceay ag 32

<210> 146

<211> 35

<212> DNA

<2i3> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 146
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<213> Artificial <220> <223> Description of
Artificial sequence: prinmer <400> 189 caggcataga
aattaactgc ggtgtctggg acagt 35 <210> 190 <211> 35
<212> DNA <213> Artificial <220> <223> Description

wmioofe%idki ci al Sequence: priner <40Q> 190 gmoitsasdsioizne

tatgcctggg cgaggatgga ggtcg 35 <210> 191 <211> 35

getgacactt] pocaPACt <RE@maded ithdtei al <220> <223> Descri pt kon

<210>
<211>
<212>
«<213>

220>
<223>

<400>

of Artificial Sequence: prinmer <400> 191 cgacctccat

getcgeeccag gcatagaaat taact 35 <210> 192 <211> 35
12> DNA ¢213> Artificial 127 WD 2004/ 096148

WaTl US2004/ 013099 <220> <223> Descri ption of

#tifidcial al Sequence: prinmer <400> 192 gctgacactt

tccgcgcact cttccgagtc tactc 35 <210> 193

Description of Artificial Sequence: primer

147

gagtagactc ggaagagtge geggaaaghtyg tcage 35

<210
<211>
«212>
<213>

<220>
<223>»

<400>

148

35

DNA
Artificial

Description of Artificial Sequence: primer

148

agttaattte tatgeetggg cgaggatgga ggtog 35

<210>
«<211>
<212>
213>

<220>
<223>

<400>

cgacctecat cetegeccag geoatagaaat taact

<210
<211>
<212>
<213

<2205

<223

_2400>

149

35

DNA
Artificial

Description of Artificial Sequence: primer

149
35

150

35

DNA
Artificial

Description of Artificial Sequence: primer

150

getgacactt tcoegegeact ctteegagte tacte 35

<210>
<211>
<212>
<213>

<220>
<2323>

<400>

gagtagactc ggaagagtgc goggaasagty boage

151

35

BNA
Artificial

Description of Artificial Sequence: primer

151
35.
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<211> 35 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence: prinmer <400> 193
gagt agact ¢ ggaagagtgc gcggaaagtg tcagc 35 <210> 194
<211> 32 <212> DNA <213> Artificial <220> <223>

woeBepdspisi on of Artificial Sequence: primerpcHg0m/01849

<210>
<211>
<212>
<213>

«220>
<223

<400>

ct ccggggag cgctggcecget gtacacaggg ga 32 <210> 195
<211> 32 <212> DNA <213> Artificial <220> <223>
5scription of Artificial Sequence: prinmer <400> 195
£§ccctgtgt acagcgccag cgctccccgg ag 32 <210> 196
sall> 31 <212> DNA <213> Artificial <220> <223>
Degerdiption of Artificial Sequence: priner <400> 196
caaggaggcc gagaaaatca cgacgggctg t 31 <210> 197

Description of Artificial Sequence: primer

152

agttaattte tatgectggy cgaggatgga ggtog 35

<210>
<211
«212>
<213>

<220>
<223>

<400>

153

35

DNA
Artifieial

.Description of Artificial Sequence: primer

153

cgacctecat cotegeccag goatagaaat taact 35

<210
<211l
<212>
<213

<220>
<223>

<400

actgtcecag acacegeagt taatttetat geotyg

<210>
<21is
212>
<213>

<220
<223>

<400>

caggcataga aattaactge ggtgtetggg acagt

<210>
<211
<212>
<213>

<220
<223>

<400>

tgeagetgca tgtggatgea gccgtcagtg gcc

154

35

DNA
Artificial

Description of Artificial Seguence: primer

154
.35

185

35

DNA
Artificial

Description of Artificial Sequence: primar
155 .

35

156

33

DNA
Artificial

Description of Artificial Sequence: primer

156
33

120



<211> 31

2004/ 096148 PCT/ US2004/ 013099
pri nmer

of Artificial Sequence:
gtgattttct cggcctcctt 9 31

wWERA/096 483> Artificial <220>
pri mer

<212> DNA <213> Artificial

128 WO

<220> <223> Description
<400> 197 acagcccgtc

<210> 198 <211> 37 <212>
<223> Descr i ppao0S2004/013099
<400> 198 actgcagctt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

. ggccactgac ggotgeatce

<210
<211>
<212>
<21i3>

<220>
<223>

<400>

atttectoeg gggagegetyg

<210
<211l>
<212
«213>

<220
<223>

<400>

ctgtgtacag cttcageget

<210>
<21l>
<212
<213

<220>
<223

<400>

tgcagetgea tgtggatgea

<210>
=21l1l>
<212>
<213>

<220>
<233>

<400>

ggecactgac ggectgeoatee

Artificial Sequence:
aat gagaaa atcactgtcc cagacac 37
12> DNA <213> Artificial <220>

3 T ,

L, Artificial Sequence; prinmer
cagtgatttt ctcattcaag ctgcagt 37
21Pxial DNA <213> Artificial
of Artificial Sequence: priner

Description of Artificial Sequence: primer

157
acatgeaget gea

158

33

DNA
Artificial

Description of Artificial Sequence: primer
158

aagctgtaca cag

159

33

DNA
Artificial

Description of Artificial Sequence: primer
i59

ccocggagga aat

160

33

DRA
Artificial

Description of Artificial Sequence: primer
160

geegteagtg gee

181

33

DNA
Artificial

Description of Artificial Sequence: primer

161 .
acatgeaget gea

121

<210> 199 <211> 37
<223> Descri ption

<400> 199 gtgtctggga

<210> 200 <211> 31

<220> <223> Description
<400> 200

33

33

- 33

33

33



aggccctgtt ggtcaaatct tcccagccgt g 31 <210> 201 <211>
31 <212> DNA <213> Artificial <220> <223>

Description of Artificial Sequence: prinmer <400> 201
cacggctggg aagatttgac caacagggcc t 31 <210> 202 <211>

w@Mo4/aidi@> DNA . <213> Artificial <220> 129 M&yus2004/013099

<210>
<211>
<212
<213>

<220
<223>

<4 30>

2004/ 096148 PCT/ US2004/ 013099 . <223> Description of
Artificial Sequence: prinmer <400> 202 atttcctccg

at ggctg aagctgtaca cag 33 <210> 203 <211> 33

2> DNA <213> Artificial <220> <223> Description
fciALdiificial Sequence: prinmer <400> 203 ctgtgtacag
cttcagccat ccccggagga aat 33 <210> 204 <211> 35
<212> DNA <213> Artificial <220>

Description of Artificial Sequence: primer

162

atttectcey gggagegeotg aagotgtaca cag 33

<210>
<211>
«212>
<213>

<220>
<2235

<4005

183

33

DNA
Artificial

Description of Artificial Sequence: primer

163

ctgtgtacayg cttcageget coceggagga aat 33

<210
<211
<212>
<213>

<220>
<223>

<400>

164

35

DNA
Artificial

Description of Artificial Sequence: primer

le4d

actgteeccag acaccgeagt taatttetat gecty 35

<210
<211>
<212>
<213>

<220>
<223>

<400>

caggeataga aattaactgec ggtgtotggg acagt

<210>
211>
<2125
<213>

<220>
<223>

<400>

tgcagetgea tgtggatgea geegtecagtg gee

165

35

DNA
Artificial

Description of Artificial Sequence: primer

165.
35

166

33

DNA
Artificial

Description of Artifiecial Sequence: primex

ls66
33

122



<223> Description of Artificial sequence: prinmer

<400> 204 agccgagtcc tggaggcggc cctcttggag gccaa 35
<210> 205 <211> 35 <212> DNA <213> Artificial <220>

scription of Artificial Sequence: '
wozg{%%@sgg p q ﬂHfrﬁE’i§04@go99 )

5 ttggcctcca agagggccgc ctccaggact c¢gdgé
<210> 1€210> 206 <211> 35 <212> DNA <213> Artificial <220>
<211> 38223> Description of Artificial Sequence: priner

<400> 206 agccgagtcc tggagagggc cctcttggag gccaa 35
<212> DEB1()> 207 <211> 35 <212> DNA <213> Artificial <220>
<213> Arbyacisgascription of Artificial Sequence: primer 130

<220- WO 2004/096148 PCT/ US2004/ 013099 <400> 207 ttggcctcca

<223> DRGAIPACEGs AMGEANURHeqf L] BBne,<210> 208 <211> 6059
<212> DNA

«<400> 167

ggccactgac ggotgeatee acatgcaget gea 33

<210> 168

C «211> 33

<212> DNA

<213> Artificial

<220
<223> Description of Artificial Sequence: primer

<400> 168
atttectoeg gygagegetyg aagectgtaca cag ] 33

<210> 189

<211> 33

<212> DNA

<213> Artificial

<220
<223> Description of Artificial Sequence: primer

<400> 149

ctgtgracag ctteagoget ceccggagga aat 33

<210> 170

<211l> 35

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 170
actgtcocag acaccgeagt taatttetat gectg 35

<210> 171

<211> 35

<212> DNA

<213s Artificial

<220>
<223> Description of Artificial Sequence: primer

400> 171

faggcataga aattaactge ggtgtetggg acagt 35

123



<213> Artificial <220> <223> Description of
Artificial Sequence: plasmd <400> 208 ctagagtcga
cccgggegge cgecttccctt tagtgagggt taatgcttcg agcagacatg
whoy@kAaoat aca ttgatgagtt tggacaaacc acaacl% 004/013099
tgcagt gaaa aaaatgcttt 120 atttgtgaaa tttgtgatgc
<z210> imttgcttta tttgtaacca ttataagctg caat aaacaa 180
<211> 3 taacaaca acaattgcat tcattttatg tttcaggttc agggggagat
<212> gaggtt 240 ttttaaagca agtaaaacct ctacaaat gt
<213> %g’%éﬂt cc gataaggatc gatccgggct 300 ggcgt aat ag
220 COAagaggcc cgcaccgatc gcccttccca acagttgege agectgaatg
. a .gcgcecgctgta gcggcgcatt aagcgcggcg
<a23> %S?Bltpggtglggg tg‘tggigfé%baga‘ggequg?fer‘gﬁgg%‘gcgct acacttgcca
<400> Igegccctagc gcccgetcct ttcgetttct tcccttcett 480
agttaattitcttoggoaggy biggeeqgcdgtbyccccgt ca aget ct aaat cggggget cc
‘ctttagggtt 540 ccgatttagt gctttacggcacttcgaccc
210> 19 aaaaactt gattagggtg atggttcacg 600 tagtgggcca
<211- 3gcdccctgat agacggtttt tcgccctttg acgttggagt ccacgttctt
<«212> pRRO taatagtgga ctcttgttcc aaactggaac aacactcaac
213> ae€imbahcgg tctattcttt 720 tgatttataa gggattttge
cgatttcggc ctattggtta aaaaatgagc tgatttaaca 780
<220> gaaatttaac gcgaatttta acaaaatatt aacgcttaca atttcctgat
<223> Degaydptare tof BAOLigiket cetrange: aibiegt gcgg tattt cacac

<4005 19@906“ acgcg gatctgcgca gcaccatggc 900 ctgaaataac
aaaga acttgat taggtacctt ctgaggcgga aagaaccagc
cgacmc%6%g&tg§f% a%%g?gaﬁ?gt%%ttta gggt gt ggaaagt ccccagg 33

ctccccagca ggcagaagta 1020 tgcaaagcat gcatctcaat
<210> 1t4gtcagcaa ccaggtgtgg aaagtcccca ggctccccag 1080
<211l> 3%aggcagaag tatgcaaagc atgcatctca attagtcagc aaccatagtc
<212> DEcgcccctaa 1140 ctccgeccat cccgecccta actccgecca
<213> A’&l“?b‘%@%cca ttctccgeecc catggetgac 1200 taattttttt
«2g0- tatttatgca gaggccgagg ccgcctcgge ctctgageta ttccagaagt
293 ; . ot t a_ggcctaggct tttgcaaaaa
< D%%?%Sé?tg%tgaﬁgg%gé%cgé&ufgg% p%gnﬁfct cgaa cttaaggcta
<400> 1@agccaccat gattgaacaa gatggattgc acgcaggttc 1380 131
tgcagetgdAE RAOH00 G- cREY 6520041013099 tccggecgcet 33
t gggt ggaga ggctattcgg ctatgactgg gcacaacaga caatcggctg
<210 171440 ctctgatgcc gccgtgttcc ggctgtcagc gcaggggcgce
33Ecggttcttt ttgtcaagac 1500 cgacctgtcc ggtgccctga

jji;i pnal gaact gca ggacgaggca gcgcggctat cgtggcectgge 1560

<213> Artificial

<220%
<223> Description of Artificial Seguence: primer

<400> 175
ggccactgac ggctgeatoe acatgeaget gea 33

<210> 176

<211> 33

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 176

atttectecy gggagegetg aagetgtaca cag 33

<210> 177

124



cacgacgggc gttccttgcg cagctgtgct cgacgttgtc actgaagcgg
gaagggactg 1620 gctgctattg ggcgaagtgc cggggcagga
tctcctgtca tctcaccttg ctcctgccga 1680 gaaagtatcc
W@%g&gﬁgtg at gcaat gcg gcggctgcat acgcettgatg.cogefaceld
174 cccattcgac caccaagcga aacatcgcat cgagcgagca
<211> 3@gtactcgga tggaagccgg 1800 tcttgtcgat caggatgatc
<212> Digacgaaga gcat cagggg ctcgcgccagccgaactgtt 1860
<213> %&gféagadctc aaggcgcgea tgcccgacgg cgaggatctc gtcgtgaccce
«a0. atggcgatgc 1920 ctgcttgeccg aatatcatgg tggaaaatgg
<223> pEEAEHLILLCL: QOALEAL CL.AGLYl Qdecg 1980 octaggtatg
gcggaccget at caggacat -agcgt tgget. acccgtgata ttgct gaaga
<4¢0> 12040 (gcttggcggc gaatgggctg accgcttcct cgtgcectttac
ctgtgtacgmicatageog ctweggatt2t2100 gcagcgcatc gccttctatcsa
gccttcttga cgagttcttc tgagcgggac tctggggttc 2160
<2105 lgsaaatgaccg accaagcgac gcccaacctg ccatcacgat ggccgcaata
a11. 3faatatcttt 2220 attttcatta catctgtgtg ttggtttttt
«12> pi gt gaatcg at agcgat aa ggatccgcgt 2280 at ggtgcact
<213> a#dieagh@acaa tctgctctga tgccgcatag ttaagccagc cgcgacaccce
2340 gccaacaccc gctgacgcgc cctgacggge ttgtctgcetc
<220> - ccggcatccg cttacagaca 2400 agctgtgacc gtctccggga
<223> Degeriptacytod Axtafiadet tSeqtepaecgtomt caccgaaacg 246D
<2005 17<%’gcgagacgaaggggcctcg tgatacgcct atttttatag gttaatgtca
1.0 a tttcttag acgtcaggtg gcacttttc
a"tgtccca&’ggéélgg%‘%tg% t@é‘%%é’%%%@%“@t atttgttt 2580 atttttct eE
atacattcaa atatgtatcc gctcatgaga caataaccct gataaatgct
<210> 172640 tcaataatat tgaaaaagga agagtatgag tattcaacat
<211> 33tccgtgtcg cccttattcc 2700 cttttttgcg gcattttgcec
<212> DMgt cctgtttt tgctcaccca gaaacgctgg tgaaagtaaa 2760
<213> Aréb@i“g%t gaa gatcagttgg gtgcacgagt gggttacatc gaactggatc
<3205 t caacagcgg 2820 taagatcctt gagagttttc gccccgaaga
<223> DeQ&QEHJnCSQA@E%E%gg%ugﬁéet:g]@ﬂ%% 2880 tctgctatgt
ggcgcggtat tatcccgtat™ tgacgccggg caagagcaac tcggtcgccg
<¢00> 172940 catacactat tctcagaatg acttggttga gtactcacca
caggcataggteeiicagiaa sagtatalt amgB8000 ggat ggcat g acagt aagags
aattatgcag tgctgccata accatgagtg ataacactgc 3060
<2105 wggccaactta cttctgacaa cgatcggagg accgaaggag ctaaccgctt
211- 3sttttgcacaa 3120 catgggggat catgtaactc gccttgatcg
<212- pni tgggaaccg gagctgaatg aagccatacc 3180 132 WO
<213> Arta@04{:096148 PCT/ US2004/ 013099 aaacgacgag cgtgacacca
cgatgcct gt agcaat ggca acaacgttgc gcaaactatt 3240
<220> aactggcgaa ctacttactc tagcttcccg gcaacaatta atagactgga
<223> Descgipigge RfarB30bcial sauticge @rdgraccact t ¢ t gcget cgge

00 1gCCllcCggct ggetggttta ttgetgataa 3360.

;gttaatttc tatgectggg cgaggatgga ggteg 35

<210> 181

<211> 35

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400¢> 181
sgacctccat ccbegeccag geatagaaat taact 35

210> 182
211> 35

125



at ct ggagcc ggtgagcgtg ggtctcgcgg tatcattgca gcactggggc
cagatggtaa 3420 gccctcccgt atcgtagtta tctacacgac
ggggagt cag gcaact at gg at gaacgaaa 3480 tagacagatc
ag gtgcctcact gattaagcat tggtaact {
i W(ggﬂﬁgébg?‘t%actcat at atactttaga ttgatttaaa act %a ?ﬂ%?ﬁ%
<212> Hvaatttaaaa ggatctaggt 3600 gaagatcctt tttgataatc
<213> Argifigégicaa aatcccttaa cgtgagtttt cgttccactg 3660
' agcgt cagac cccgtagaaa agatcaaagg atcttcttga gatccttttt
‘223’ Dttct.gc%cgt 3720, aatctgctgc ttgcaaacaa aaaaaccacc
223> DSRTARERYCY Gtyditiadt tesbepceyfateer 3780 agagct acca
<400> 1@gtctttttc cgaaggtaac tggcttcagc. agagcgcaga taccaaatac
getgacac8BAcgdy@hdtC blidgadit OlR0CCOt agt t aggcca ccacttcaag,
aactctgtag caccgcctac 3900 atacctcgct ctgctaatcc
tgttaccagt ggctgctgcc agtggcgata agtcgtgtct 3960
<210> 1fHccgggttg gact caagac gatagttacc ggataaggcg cagcggt cgg
213> Ifetgaacggg 4020 gggttcgtgc acacagccca gettggageg
213> 2AAGIAGEtac accgaactga gatacctaca 4080 - gcgtgagcta
t gagaaagcg ccacgcttcc cgaagggaga aaggcggaca ggtat ccggt
<220> 4140 aagcggcagg gt cggaacag gagagcgcac gagggagctt
<223> Demafgdogad AtgeodigDtsaqebadd:. ptodh-t at agt cct gt cgggt
ttcgccacctctgacttgag cgtcgatttttgtgatgctc 4260
<400> 184 cagggggg cggagcect at ggaaaaacgc cagcaacgcg gcctttttac
gagtagac g??a@é'?%é’& FIFToLY (*F¥dfct gg ccttttgectc acat ggct c@s
acagatcttc aatattggcc attagccata 4380 ttattcattg
<«210> 1dittatatagc ataaatcaat attggctatt ggccattgca tacgttgtat
<211> 3¥440 ctatatcata atatgtacat ttatattggc tcatgtccaa
<212> DNaat gaccgcc atgttggcat 4500 tgattattga ctagttatta
<213> Arfifipiaht ca attacggggt cattagttca tagcccatat 4560

220 at ggagttcc gcgttacata acttacggta aatggcccgc ctggctgacc
Ditiig cccaa cgt caat aat gacgt at

. cgac 4620 .ccccgcccat tga
223> Degﬁlé’g%:%{?gé Atrglafgﬁt%aﬁ?&ﬁﬁ‘éedaﬁlg‘?’é 4680 cattgacgtc
<400 1gaatgggtgga gtatttacgg taaactgccc acttggcagt acatcaagtg
tgcagetgef @agdtab £ atadi@egteaga! ccgcc ccctattgac gtcaatgacg,

gt aaat ggcc cgcctggcat 4800 tatgcccagt acatgacctt
acgggacttt cctacttggc agtacatcta cgtattagtc 4860 _
'<210> 18ptcgctatta ccatggtgat gecggttttgg cagtacacca at gggegtgg
5. latagcggttt 4920 gactcacggg gatttccaag tctccaccce
<2135 Arg%ftig gtca atgggagttt gttttggcac 4980 133 WO
2004/ 096148 PCT/ US2004/ 013099 caaaatcaac gggactttcc
<220> aaaat gt cgt aacaactgcg atcgcccgcc ccgttgacgc 5040
<223> DegmdbigiogcefyattaFiaigl Heauagt gggagg tct at at aag cagagct cgt
ttagtgaacc 5100 gtcagatcac tagaagcttt attgcggtag

<400> 183 ttatcacag ttaaattgct aacgcagtca 5160 _
ggccactgac ggctgcatcoce acatgeaget “gea 33

<210> 186

<211> 33

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 186

atttecteng gggagegetyg aagctgtaca cag 33

<210> 187
<211> 33
212> DNA
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gtgcttctga cacaacagtc tcgaacttaa gctgcagtga ctctcttaag
gtagccttgc 5220 agaagttggt cgtgaggcac tgggcaggta
agt at caagg ttacaagaca ggtttaagga 5280 gaccaat aga
tt gtcgagacag agaagactct tgcgtttct {
W@%ﬁ%&gg‘t‘étggt ctta ctgacatcca ctttgccttt “ctc C@Sgg“g’%%
<213> gtgtiegact c ccagttcaat 5400 tacagctctt aaggctagag
tacttaatac gactcactat aggctagcct cgagcgcgga 5460
<220>  gat gggggt g cacgaatgtc ctgcctgget gtggettctc ctgtccctge
<223> DEgpEgEtRcet ickadt fpgyensee nréwayt cct gggcgecccace
<agos 18f0Cctcatc tgtgacagcc gagtcctgga 5580 gaggtacctc
ctgtgtacg%gg@%ggé ¢da.gaat at cacg acgggetgtg ctgaagactg
5640 cagcttgaal ‘gagaat atca ctgtcccaga caccaaagtt
aatttctatg cctggaagag 5700 gatggaggtc gggcagcagg
<210> 188Qgt agaagt ctggcagggc ctggccctgc tgtcggaagc 5760
<211> 3pgt cct gcgg ggccaggecc tgttggtcaa ctcttcccag ccgt ggaagce
212> ghtgcgget 5820 gcatgtggat aaagccgtca gtggecttcg
<213> Artifi %a
cagcctcacc actctgcttc gggctctgcg 5880 agcccagaag
<220> Jaagccatct cccctccaga tgcggcctca gctgctccac tccgaacaat
<223> Do4ibrieaGEgLicgRGi AL blemg6a pafi.ct t ccg agtctactcc
aatttcctcc ggggaaagct 6000 gaagctgtac acaggggagg
<400> 1g¥t gcaggac aggggaccat catcaccatc accattgat 6059 <210>
actgteceay) §oaergqagt Gpsottaeg Zsc®NA  <213> Artificial <2205
<223> Description of Artificial Sequence: plasmd
15400> 209 ctagagtcga cccgggdggce cgcttccctt tagtgagggt

210>
:211> sd aatgcttcg agcagacatg 60 ataagataca ttgatgagtt
<212> pifAJgacaaacc acaact agaa tgcagtgaaa aaaatgcttt 120

<213> Amggtifigbkyaaa tttgtgatgc tattgcttta tttgtaacca ttataagctg
caat aaacaa 180 gttaacaaca acaattgcat tcattttatg

<220>  tttcaggttc agggggagat gtgggaggtt 240 ttttaaagca
223> De&ﬁf’a%g%t et AE[? S5t §PIUGHEHaBAEE gat aaggat ¢ gat ccgggct

<200> 18800 ggcgtaatag cgaagaggcc cgcaccgatc gcccttccca

caggcataRCAGLLOREE BOGCEGRALGB60 gcgaatggac gcgecctgta,,
gcggcgcatt aagcgcggcg ggtgtggtgg ttacgcgcag 420
cgtgaccgct acacttgcca gcgccctagc gcccgetcct ttcgetttcet

<§ig> ;:Pcccttcctt 460 134 WD 2004/ 096148 PCTI US2004/ 013099

< >

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 190
agttaattte tatgectggg cgaggatgga ggtog 35

<210> 191

<211> 35

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 191
cgacctocat cctegeccag geatagaaak taact o . 35

210> 192

211> 35

212> DNA

213> Artificial
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tctcgccacg ttcgececgget ttccccgtca agctctaaat cgggggctcc
ctttagggtt 540 <ccgatttagt gctttacggc acctcgaccc
caaaaaactt gattagggtg atggttcacg 600 tagtgggcca

at agacggtttt tcgccctttg acgttgga {
V& 8‘9&%‘% agt gga ctcttgttccaaact ggaac aacaﬁ?&%@gﬂ%hﬁ%

cetatctcgg tctattcttt 720 tgatttataa gggattttgc
<220> Ccgatttcggc ctattggtta aaaaatgagc tgatttaaca 780
<223> Damadpiibaad pogantitl tsegee@aaataidr aacgcttaca atttcctgat
cggtatttt 840 «ctccttacgc atctgtgcgg tatttcacac
at acgc at ct gcgca gcaccatggc 900 ctgaaat aac
gig%fﬁgg@‘% %@tﬁﬁ%a%fgg?c'tgcaggt acctt ctgaggcgga aagaatcagc
960 tgtggaatgt gtgtcagtta gggtgtggaa agtccccagg
<210> 1€d4 ccccagca ggcagaagta 1020 tgcaaagcatgcatctcaat
<211> 3%agtcagcaa ccaggtgtgg aaagtcccca ggctccccag 1080
<212> Difgggcagaag tatgcaaagc atgcatctca attagtcagc aaccatagtc
<213> A’étégé‘blé taa 1140 ctccgcdcat cccgecccta actccgecca
gttccgccca ttctccgcec catggctgac 1200 taattttttt
Gane DARLILALIGE HA0HCEUAY0.GEICCLERGC Ctctgageta ttccagaagt
<a23> D126Oé agt gaggagg ctttﬁ:et gga ggcgt aggct tttgcaaaaa
<400> 1@cttgattct tctgacacaa 1320 cagtctcgaa cttaaggcta
gagtagaciageegegat @gatdgearasagat ggattgc acgcaggttc 1380 35
tccggccget tgggt ggaga ggctattcgg ctatgactgg gcacaacaga
caatcggctg 1440 ctctgatgtc gccgtgttcc ggctgtcagce
:g’l'gz 129;3‘caggggcgc ccggttcttt ttgtcaagac 1500 cgacctgtcc
212> piagdtgccctga atgaactgca ggacgaggca gcgcggcetat cgtggcetgge
213> ark2pflizfacgacgggc gttccttgcg cagctgtgect cgacgttgtc
act gaagcgg gaagggactg 1620 gctgctattg ggcgaagtgc
<220>  cggggcagga tctcctgtca tctcaccttg ctcctgccga 1680
<223> Deganingicen of AattiicigjcEeynebograntigey gcggcet gcat acgcttgatc
<400 lcggct acctg 1740 cccattcgac caccaagcga aacatcgcat

¢

ga agc t act cgga tggaagccgg 1800 tcttgtcgat

thcgggga@a‘é%%?%%fg gt%g%agéﬁgfgg%l gcat cagggg ctcgcgeccag ccgaadt gt t
1860 cgccaggctc aaggcgcgca tgcccgacgg cgaggatctc

<«210> 1sgtcgtgaccc atggcgatgc 1920 ctgcttgceccg aatatcatgg

<211> 32t ggaaaatgg ccgcttttct ggattcatcg actgtggccg 1980

<212> DNgct gggt gt g gcggaccgct atcaggacat agcgttggct acacgtgata

<213> ArfiffEfiyaaga 2040 gcttggegge gaatgggetg acegcettcct

<2205 cgtgctttac ggtatcgccg ctcccgattc 2100 gcagcgcatc

222> DJELLLELALE ABCALLEN! LA oAt LaLLE toagegggac L ctggggtte
16 gaaat gaccg accaagcgac gcccaacctg ccatcacgat

<400> 19§Qgccgcaata aaatatcttt 2220 attttcatta catctgtgtg

tcoectgtgt teggddebdd cgitgbegagt @y at agcgat aa ggat ccgegt 22803135
WO 2004/ 096148 PCT/ US2004/ 013099 :

<400> 1
getgacac

<210> 1986

<Z211>. 31

<21l2> DNA

<213> Artificial

<220>
«223> Description of Artificial Sequence: primer

<400> 196

caaggaggec gagaaaatca cgacgggctg t 31

<210= 197

<213> 31

<212> DNA

<213> Artificial
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at ggtgcact ctcagtacaa tctgctctga tgccgcatag ttaagccagc
cccgacaccc 2340 gccaacaccc gctgacgcgce cctgacgggce
ttgtctgctc ccggcatccg ettacagaca 2400 agctgtgacc
ga gctgcatgtg tcagaggttt tcaccgtc g
W(gif%ﬁg%gcgagacga aagggcct cg tgatacgcct at?l% ﬁ@s‘égﬂgﬁﬁgﬁ
<220> (Qttaatgtca tgataataat 2520 ggtttcttag acgtcaggtg
<223> DgSathitibhcf BHQAdGhUtGoeERggaa0RE ctatttgttt 2580
atttttctaa atacattcaa atatgtatcc gctcatgaga caat aaccct
<400> 1?'ét aaat gct 2640 tcaataatat tgaaaaagga agagt at gag
acageceg %PF%‘%% v PIECERGE S cecttattce 2700 cttttttgeg?
gcattttgcc ttcctgtttt tgctcaccca gaaacgctgg tgaaagtaaa
<210> 12¢/60 agatgctgaa gatcagttgg gtgcacgagt gggttacatc
<211> 3gaactggatc tcaacagcgg 2820 taagatcctt gagagttttc
<212> D¥fccccgaaga acgttttcca atgatgagca cttttaaagt 2880
<213> BArtdfgripdt gt ggcgeggtat- tatcccgtat tgacgccggg caagagcaac
<2205 tcggtcgccg 2940 catacact at tctcagggtog acttggttga
t.cacc tcaca a agcatcttac ggat ggcatg
<223~ D%%%‘S%“é%‘bé’g %éc% ?%1 18@%6%“’%8?'98’6%“%&5 accat gagt g at aacact gc
<400 16¥060 (ggccaactta cttctgacaa cgatcggagg accgaaggag
actgcageia! §acegphb ddché@easaagarhd0 cat gggggat cat gt aact gy
gccttgatcg ttgggaaccg gagctgaatg aagccatacc 3180
aaacgacgag cgtgacacca cgatgcctgt agcaatggca acaacgttgc
<210> 1%caaactatt 3240 aactggcgaa ctacttactc tagcttcccg
:ﬁi;‘z gﬁcaacaatta at agact gga tggaggcgga 3300 taaagttgca
<13> algaGGagttc tgcgectcgge ccttccgget ggetggttta ttgetgataa
3360 atctggagcc ggtgagcgtg ggtctcgecgg tatcattgca
<220> Qgcactggggc cagatggtaa 3420 gccctcccgt atcgtagtta,
<223> Desctiatbwygat gybyzdil sgugeaachaingy at gaacgaaa 3480
t agacagat c gctgagatag gtgcctcact gattaagcat tggtaactqgt
<400> 13%%3g9accaagt 3540 ttactcatat atactttaga ttgatttaaa
9t9t°tggg§c%lgg%\attttgf FEACEEREEGat ct aggt 3600 gaagat cct £
tttgataatc tcatgaccaa aatcccttaa cgtgagtttt cgttccactg
«210> 208660 agcgtcagac cccgtagaaa agatcaaagg atcttcttga
<211> 31gatccttttt ttctgcgcgt 3720 aatctgctgc ttgcaaacaa
<212> . DNagaaaccacc gctaccagcg gtggtttgtt tgccggatca 3780
<213> Arhifigédlacca actctttttc cgaaggtaac tggcttcagc agagcgcaga
<220 taccaaatac 3840 tgttcttcta gtgtaggggt agttaggcca
fca aact.ct gt caccgcgct ac at acct cgct
<223 Deg‘%g%{:?é‘t%%Afgﬁlﬁ%%ag%“ﬁﬁ%et‘ Y8EE agt ggcgata agtcgt gt ct
200> 2080960 taccgggttg gactcaagac gatagttacc ggataaggcg
aggccctgt€ aGESRkeay tgedagaastggg 4020 gggttcgtgc acacagcccal
gcttggagcg aacgacctac accgaactga gatacctaca . 4080
cgt gagct a tgagaaagcg ccacgcttcc cgaagggaga aaggcggaca

210> 2044t gt ccggt 4140 136
<211> 31

«212> DNA

«213> Artificial

<220>
«223> Description of aArtificial Seguence: primer

<400> 201

cacggetggg aagatttgac caacagggec t 3l

<210> 202

<21i> 33

<212> DNA

<213> Artificial

<220
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WO 2004/ 096148 PCTI US2004/ 013099 aagcggcagg
gt cgaaacag gagagcgcac gagggagctt ccagggggaa acgcctggta
4200 tctttatagt cctgtcgggt ttcgccacct ctgacttgag
tt tgtgatgctc 4260 gtcggggggg cg
W(gg]gg%gg%gc cagcaacgcg gcctttttac ggttcctg%g&mm”'
<223> Deidipgohoy RedikldQeldeqaaatJ@et kg acagatcttc aatattggcc
attagccata 4380 ttattcattg gttatatagc ataaatcaat
<400> 283 tggctatt ggccattgca tacgttgtat 4440 ctatatcata
atttectegy SPGRTAECRT PAESECeJ@Tt cat gt ccaa tat gaccgece at gt tFgceat
4500 tgattattga ctagttatta atagtaatca attacggggt
<210> ofAttagttca tagcccatat 4560 atggagttcc gcgttacata
<211> 38Cttacggta aatggcccgc ctggctgacc gcccaacgac 4620
<212> DEXCCQcccat taacgtcaat aatgacgtat gttcccatag taacgccaat
<213> Apgdggaiefittc 4680 cattgacgtc aatgggtgga gtatttacgg
2205 t aaactgccc acttggcagt acatcaagtg 4740 tatcatatgc
< caagt.ccgcc' ccctattgac gt caatgacg gt aaat ggcc cgcctggcat
<223> Dﬁﬁ%’tlf”gt‘%c%%é meﬁgaqteﬁ'ge&?ﬁ Pgﬁrﬁ* gacttt cctacttggc
<400> 2@0tacatcta cgtattagtc 4860 atcgctatta ccatggtgat
ctgtgtacgf @ik RE frebRGaL @At at gggcgt gg atageggttt 4920 a3
gactcacggg gatttccaag tctccacccc attgacgtca atgggagttt
, gttttggcac 4980 caaaatcaac gggactttcc aaaat gtcgt
<210> 2Mjcaact gcg at cgecccgec ccgttgacge 5040 aaat gggcgg
S, ohaggegtgta cggtgggagg tctatataag cagagetcgt ttagtgaacc
<213 P0.; ptcagatcac tagaagcttt attgcggtag tttatcacag
ttaaattgct aacgcagtca 5160 gtgcttctga cacaacagtc
<«220> lcgaacttaa gctgcagtga ctctcttaag gtagccttgc 5220
<223> DexgaRgitgof ogiliager asqdsaggCcatigia agt at caagg ttacaagaca
ggtttaagga 5280 gaccaataga aactgggctt gtcgagacag
<400> 204ggagactct tgcgtttctg ataggcacct 5340 attggtctta
ageegagiagy Eﬁg%{c@@‘é CE?F"(Q‘QE%Q #t°%¢t ct ccacag gtgtccactc ccagtPcaat
5400 tacagctctt aaggctagag tacttaatac gactcact at
<210> 20800Ctagcct cgagcgcgga 5460 gatgggggtg cacgaatgtc
<211s> 35Ctgcctggct ggggecttttc ctgtccctge tgtcgectcce 5520
<212> DMACt gggcctc ccagtcctgg gcgccccacc acgcctcatc tgtgacagcec
<213> Anydgficéet gga 5580 gaggtacctc ttggaggcca aggaggccga
<2205 gaat at cacg acgggctgta at gaaacctg 5640 cagcttgaat
agaat atca _ctgf.cccaga caccaaaqtt aatttctatg cctggaagag
223> Deg?%ﬁgloﬁa?gﬁﬁé%"?a gg%%lﬁ%%eggp ’i:lg‘a’f agaagt ctggcagggc
<4p0» 208t ggccctgc tgtcggaagc 5760 tgtcctgcgg ggccaggcecce
ttggcctech HobfgHceaa cebsdgbeacagyceCgt gggage ccctgcaget 58203s
gcat gt ggat aaagccgtca gtggccttcg cagcctcacc actctgcttc
gggctctgcg 5880 agcccagaag gaagccatct cccctccaga

<210> 20¢gcggcctca getgectccac tccgaacaat 5940 137
<211i> 35

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: primer

<400> 206

agecgagtoc tggagaggge ccbcottggag gocaa 35

<210= 207

<211> 35

<212> DNA

<213> Artificial

<220> :
«<223> Description of Artificial Seguence: primer
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WO 2004/ 096148 PCT/ US2004/ 013099 cactgctgac
actttccgca aactcttccg agtctactcc aatttcctcc ggggaaagct
6000 gaagctgtac acaggggagg cctgcaggac aggggacgat
tc accattgat 6059 <210> 210 <211>
WO BT ATt Tri oral <3205 <2235 Desor| pt‘76f9‘§%""f“"’%i"”’?9
Artificial Sequence: plasmd <400> 210 ctagagtcga
<400> 20@CCgggcggc cgcttccctt tagtgagggt taatgcttcg agcagacatg
ttggeetec@lagagb@aghtccaadguvbgatgagt t t ggacaaacc acaact agaa 35
t gcagt gaaa aaaatgcttt 120 atttgtgaaa tttgtgatgc
2ota.ttgcttta tttgtaacca ttataagctg caataaacaa 180
cﬁgtaacaaca acaattgcat tcattttatg tttcaggttc agggggagat
gt gggaggtt 240 ttttaaagca agtaaaacct ctacaaat gt
py@ggt aaaat cc gat aaggat c gat ccgggct 300 ggcgt aat ag
aregBiagaggcccgcaccgat c gcccttccca acacttgeccc agcctgaatg
360 gcgaat ggac gcgccctgta gcggcgcatt aagcgcggcg
<220> g ttac cag 420 c tgaccgct acacttgcca
<223> g t‘g‘aﬁg Aﬁﬁtf&g A BFEREG R PEBY t cect tcctt 480
<100> 20BCtcgccacg ttcgecgget ttccccgtca agcetctaaat cgggggetcce
ctagagtcgﬁtctctcég_ﬂ:géé 88 cc OGOl deb Aot AGhidREQY g LHGACCCh0
caaaaaactt gattagggtg atggttcacg 600 tagtgggcca
ataagatach C3oeiaiagel tagmegdict ddaatcges Mobégoasghbgaagtttccaagot ct t
660 taatagtgga ctcttgttccaaactggaac aacactcaac

cctatctc tctattcttt 720 atttataa att
atttstoaat JHLPTHEE “ELeT Ut P eI eRTaa SAtACor th P ARGy g 160

gttaacaacgaa%ggﬁttgg% t%&ﬁ@@ét%t E&CQ&&QQ tg@%g}ga@é\:c ggéggg?g?ctat thegtgat

gcggtatttt ctccttacgc atctgtgcg cacac -

ttttaaages GBLAGHEHY cfad=6513E IR ag£:AC 6 afzggyH) gatdcggnat aacoo
ct ct gaaaga ggaacttggt taggtacctt ctgaggcgga aagaaccagc

<210>
<211>

<212>
<213>

ggegtaatag @@aastsggg}g aatagragegicEaticas ggavifuetraaserigedt@cagge’

ctcccca agta 1020 t caaa cat catctcaat
gegaatggag a?ﬁ?‘é%ﬁ‘j g%ﬁgg‘?tét Yy “aTHGE %%?9 PE% €& 91086°°
cgtgaccgc@ %QQ&&%@@agg %cg%%a&%cgé&gétt%ggﬁt%g @g&&@g@ttaacqg& agt C

ccgccccCtaa™ 1 ctccgcCccat cccgccccta actccgcecca

tetegecacd itk 6636668 ttdLbHitg Caft Ctdagdf GlygaRcl A0t tagadtit t t Bho

tatttatgca gaggccgagg ccgcctcgge ctctgagceta ttccagaagt

cegatttagy 260t tagagdgagrfageroct trredsgha sgteoreaigyetoxtttardaaadal

tagtgggcca(%gg %&;ég aéé%% Egigcéggcgé%%gg acgttggagt ccacgttett 660
taatagtgga ctetigttce aaactggaac aacactcaac cctatckeogg tetattettt 720
tgatttataa gggattttge cgatttcgge ctattggtta aaasaatgage tgatttaaca 780
aaaatttaac gogaatttta acaaaatatt aacgettaca atttoctgat geggtatttt B840
ctecttacge atetgtgegg: tatttcacac cgcatacgeg gatotgegea geaccatgge 200
ctgaaataac ctcetgaaaga ggaacttgghb taggtacctt ctgaggegga aagaaccagc 960
tgtggaatgt gtgtcagtta gggtgtggaa agtccccagg ctecccagea ggoagaagta 1020
tgcaaageat gcatcteaat tagtcagecaa ccaggtgtgg asagteccca ggetecccag 1080
caggcagaag tatgcaaage atgecatctea attagtcage aaccatagtc ccgeoecctaa 11490
ctoegoocat coogoceocta actecgeeca gtbtcegececa tteteegece catggetgac 1200
taattttttt takttatgea gaggecgagg cogoctegge ctetgageta ttocagaagt 1260
agtgaggagg cttttttgga ggeoctagget tttgeaaaza gettgatbct tcotgacacaa 1320
cagtctcgaa gagccaccat gattgaacaa acgcaggttc 1380

cttaaggcta
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cagtctcgaa cttaaggcta gagccaccat gattgaacaa gatggattgc

acgcaggttc 1380 tccggccgcet tgggtggaga ggctattcgg

ct at gact gg gcacaacaga caatcggctg 1440 138 WO

148 PCT/ US2004/ 013099 ctctgatgcc
W(gg'@?gt@%ggc gcaggggcge ccggttcettt ttgtcaagaﬁ%@“k%”

cgacctgtcc ggtgccctga atgaactgca ggacgaggca gcgcggct at
tecgaccggtgyetgge diobirtegnetatggyy gHabeniabgogata@getgt guteo

cgacgttgtc actgaagcgg gaagggactg 1620 gctgctatt
ctotgatgernBefeaet e WHHHFeeR §SPIeTEEt HEGRTI-CE CAeePPERcTt c’c“gﬁ ccga

6 aagtatcc atcat tg atqgcaatgc gc
csacorardk dekarIARA R IR S IR BRI O B
cacgacggRAGRIceOERY GPALREATCHh LOtRC! £0G8d-893R8E5E6Eg 8020

tcttgtcgat caggatgatc tggacgaaga gcatcagggg ctcgcgccag
getgetattpcga@etgigt @6irageytcagyetice adgageltygcactigoeagacy§o

cgaggat ctc gtcgtgaccc atggcgatgc 1920 ctgcttgcc
g233gtater Ut HIYY TrgoEAa §EPCEY et i“tgeft%@%nt"ﬁé%\ttag@t%ct]dt%@gccg

c 9 g
S R g ek S ol St R R T R
tottgtegaRCEQGhtfet wgidRhdd 362138t COREeehs Gegadctget2 1060
gcagcgcatc gccttctatc gccttcttga cgagttcttc tgagcgggac
cgecaggeticcaapggeiiore 12 6Qacypn agogaietty FcotaRgeyatygroetrac cago
ccat cacgat ggccgcaata aaatatcttt 2220 attttcatta
ctgc‘:tg"c@a?ac‘,;ﬁ‘b‘f%% BEFGEEIR FEIGHYCH LA ERGEHHEIE Y gat R ge gt
gctgggtgt%?%r%g% % ggtan ce&t Q@&E%@ JC%E&&;EEL Q;@g,E&QQ&C at Ao

gc cccgacaccc 2 gccaacaccc gct gacgcgc

gettggeggCoBRE8P06 dcbditetBClegetgge addtategety acagratr240oo
agct gt gacc gtctccggga gctgcatgtg tcagaggttt tcaccgtcat
geagcgeatgagrslbeiaty @460 ttasgeepulybeiga rageapset dgtyagatiec gcieo

atttttatag gttaatgtca tgataataat 2520 tttctta
gaaatgaccg ANCANGRY) IGRECLETE E'fgatg%g@ﬁaaqgg%ﬂaéa% @ﬁ%%%&&ttct Hie? gttt
attttcatt§5§£ct&%ﬁ% tté:gét%@t&t Q@g@%&e&%@ &taeé%ttﬂ 2SCECAH 9203,

caat aaccc aaat gCt™ 2640~ tcaat aat &af t gaaaaagga

atggtgeacdUaghad-gag theddreancadochtNagtighegcage tdcaddeacec? 740
cttttttgcg gcattttgecc ttcctgtttt tgctcaccca gaaacgctgg

gccaacaccE (Erdagtoaae c2FB0Igrgbtafotasin raveRgey FYtaagesic gatf’
gggttacat c gaact ggatc tcaacagc 2820 taa atcct4t6

agetgtgac eﬁ%&@?‘{gﬁ% =i aa%?ga%“gtr-mcegggtg?fg SPHHGELT %t 11 haagt

cgcgagacgg% gg%ég%gg%%géa%%c&gg&wg&t% JrRl &SR AbadgRGACCaado

aa cggtcgccg 2940 catacactat tctcagaatg

ggtttettad e 88HabER giACLEACER2841306 AFRadha6E ateitiaert300Gs0
‘ggatggcatg acagt aagag aattatgcag tgctgccata accatgagtg

atttttctaatafacatter 28080atqggactaatdapa daptaacgalc atarghstggafy’

accgaaggag ct aacc%ctt ttttgcacaa 3120
tcaataatat tglaasadgd agagtatgag tattcaacat ttecegtgteg cectiattece 2700

ctttttigeg geattttgee ttectgttit tgetcaccea gaaacgetgg tgaaagtaaa 2760
agatgetgaa gatcagttgg gtgcacgagt gggttacate gaactggate tcaacagegg 2820
taagatcett gagagttttc gecccgaaga acgttttceca atgatgagea cttttaaagt 2880
totgetatgt ggegeggtat tatcccgtat tgacgeoggg caagageaac teggtegeeg 2240
catacactat tctcagaatyg acttggttga gtactcacca gtocacagaaa agcatcttac 3000
ggatggeatg acagtaagag aattatgeag tgcotgecata accatgagtg atzacactge 3060
ggoeaactta cttetgacaa cgatcggagg accgaaggag ctaaccgett ttttgeacaa 31206

catgggggat catgtaactc gocttgateyg ttgggaaccg gagetgaatg aagceatace 3180
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cat gggggat catgtaactc gccttgatcg ttgggaaccg gagctgaatg
aagccatacc 3180 aaacgacgag cgtgacacca cgatgcct gt
agcaat ggca acaacgttgc gcaaactatt 3240 139 WO

148 PCTI US2004/ 013099 aact ggcgaa
i (f%g@égtgggcg gcaacaatta atagactgga“ tggaggcggﬂ:é@g’%@%}ss”
aaacgacggga %%&:@Qtt tagcalag@ﬁt Q:QQEth%E thQ%:gattggcstzggt tta
, ttgctgat aa at ct ggagcc ggt gagcgtg ggtctcgecgg
aactggegdaatcattgce geacticgog geaagahggiaaactd4 Ggggregdac cCoo
atcgtagtta tctacacgac ggggagtcag caact at gg atgaacgaaa

taaagttgmwccwrgacwaﬁfg@%Fg‘&gaﬁg&g %%%tt sadtagartat

t t { t at ttag
BB 1 i e

gccctcccﬁaﬁ%i:gégtta Eétﬁ%%@@tggggts@@agaé‘&a&a&% GegidcdaaLOtgagt tt t

cgttccactg 3660 agcgtcagac cccgtagaaa agat caaagg
tagacagatat gttivetdiga gatcohtt vhttiabatagcyplybaBdRGagaapedtgct Fao
tt gcaaacaa aaaaaccacc gctaccagc

gtggtttgtt tgccggatca
teactoata 7 HACe A CIAE LF s CEVERTLE (TARGURR B HGeTt ot
g { d a t C
soseecs SSRRSHERNE LALERRRL 20000, LOLLSLLE G Ol
agegtoagadl ddegt&feh Lhosdaqd GectkgtdoacaAgtt@oe (tg6tfeegtagiaygegat a
agtcgtgtct 3960 taccgggttg gactcaagac gatagttacc
aatctgctgygelicaagyey TCagoygtT gotagaedgydarggt 4o G acepggteac gtyeo
' acacagccca gct tgggagcc acctac acc aact g at acct aca
agagetaceaatF t Y E fH5R9 a%@é%ﬁf&é@g@ %988%968?? Eﬂfg
: a o a
woreceeodOOREARAGE SOl AR AT ‘845%8&2‘28%%
ataccteogdtClidgb8iagt GetLHeef0abotbt@e Catgictgagtig@atetcygtgat ttt

tgtgatgctc 4260 gtcagggggg cggagcct at ggaaaaacgc

cagcaacgcg gcctttttac ggttcctggc 4320
taccgggttecsatct:tzwe Eha§aet s@ataé%ﬁgat PRI SCEHFETI%t t

ttedh afsRedde

ttattcat

segt Lot AR

at aaa

trata

Cg' agiata?‘:,tcg:

aIza at a

cttttget

gﬁcat a
Ctald,

gt acat

gcgtgage ttat %@5&&9& &Q@é(ﬂE&c 8k abl-98 CLYE86aRES tgbggfé%gif‘r 50040

gatfattga ctagttatta atagtaatca attacggggt cattagttca

aagcggcagbagﬁggﬁcag Fhbifrgeal ggrRgidte gegidogeataggetbsiac ggt2ad
: aat ggcccgc ctggctgacc gccca
tetttatagt erkgteomat Haggraeen atgagtioge

4680 -
gtcaggggggcﬁqgagﬁg

cttttgctg[t::x

o Bedrastors Aa0e 15

o

ey

ac 4620

caa

ccccgcccat

a%?é‘a&g&%&?tcagg"jéet ttc
ARG 9CHG,

ccgcce

CLh-atdQae &L@g@%&&as&gg&&@@t&gg@tg%g@ Glggeatt4800 80
atgcccagt acatgacctt acgggacttt cctacttggc agtacatcta

ttattcattg tabtaghe 4860 cast egobaista eatiggtyabegdghtt t t44g0
cagtacacca atgggcgtgg atagcggttt 4920

ctatateata atatgtacat ttatattgge teatgtecaa tatgaccgee atgttggcat 4500
tgattattga ctagttatta atagtaatca attacggggt cattagttea tagceceatat 4560
atggagttee gogttacata écttacggta aaktggccege ctggctgace geocaacgac 4620
cccegeccat tgacgtcaat aatgacgtat gttcccatag taacgecaat agggacttte 4680
cattgacgtc aatgggtgga gtattbtacgg taaactgocc acttggeagh acatcaagtg 4740
tatcatatge caagtecogec ccctattgac gtcéatgacg gtaaatggec cgectggeat 4300
tatgcccagt acatgacett acgggacttt cctacttgge agtacatcta cgtattagte 4860
ategetatta ccatggtgat geggttttgg cagtacacca atgggegbgy atageggtit 4920
gactcacggg gatttecaag tetocaccec attgacgtea atgggagtit gttbtggcac 4980
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gactcacggg gatttccaag tctccacccc attgacgtca atgggagttt
gttttggcac 4980 caaaatcaac gggactttcc aaaat gtcgt
aacaact gcg atcgcccgecc ccgttgacgc 5040 140 . WO
148 PCT/ US2004/ 013099 aaat gggcgg
W‘f@gf}é”gg‘ggg tctatataag cagagct cgt ttag‘tgaac‘f:&g'%gg’t“gm”
caaaatcaaflGagrt €AL atagaaget ddeadith6f ggtageddet adatagaget t 8@ t gct
aacgcagtca 5160 gtgcttctga cacaacagtc tcgaacttaa

aaatgggceog FRgIaIg Y ia CeItoreAoT a2 tAtaRT CRYAFE T I DE2ThgRRAE t GHRC
cqgt gaggcac 1 caggta agtat caa ttacaagaca_dg aagga
seonseco- S AREIT oL ARG AL PR 00000R08, 900

gtgcttctg£ g:gtg:;éct'a.%{cg t@éa%ggf‘aécéatgéa’ééga Bl Ao Lf Edhgetigacat egm
ctttgccitt ctctccacag gtgtccactc ccagttcaat 5400

agaagttggt agagetcid tapgagicagagat@etd atd@esgactwatiamgzag§eitagcect
cgagcgcgga 5460 gagggaggtg cacgaatgtc ctgcctggct
gaccaatagy tagg‘fﬁgﬂt%‘ttc IeIIGIEEE Y EY té?i%tgt’?@? BtageerGhgc gz%o t
_ ccagtc g _gcgceccecacc, acqce C gagl &Lt gga
attggtetty ﬁga"ag ‘%‘g f gtct%f %tctié t c;té: 59668 gg%éaﬁ%c g%ggg%t%gt cacg
tacagctct@%gggﬁggggg £ &4:38RGRCI GO 4k EfdGLLPRadaBagAatl akie
ctgtcccaga caccgacgtt aatttctatg cctggaagag 5700
gatgggggty abggaggic cygytagyt ayygootgtaghagteedqgyragerecct §g€ct gc
' t gt cggaagc 5760 tgtcctgcgg ggccaggccc tgtt gtcaa0
totgggecte CERIEEkIy IBIGEFGG ARFECECet G RSB 879t %ﬂggt ggat
gaggtacctcg%g%ga% (t:ccaaa%g cCc:(cf;tat Cagta %?cgf ggggc%gt&-%t EE&QEJ&QQQQQ‘ICN gcg

gccc g “gaagcca ttcaga tgcggcctca

cagettgaad GhGHGEAC ctfesaradtlcaddb asatlgsdgac.qgatddabCCcyea
aactcttccg agtctactcc aatttcctcc ggggaaagct 6000

gatggaggt € @8gebgiRc caraguyyagygocebgr dggRrccay jgfacsmaccatté® cat ¢
accattgat 6059 <210> 211 <211> 6059 <212> DNA _<213>

bgtectgeopeprIagEra targgtean e REocRRE CPYFEPTYT BFCTAPIFi cPAT°
Sequence: asm.d - <400> 211 . gg
soncrson S0 LT SURE R eiontt sagsceeagqsees

ageceagaad GRARRELAGA (L4 B8IQANdcgbBEEC 2800 ca0NBEIAgAALL gGagt gaaa
aaaatgcttt 120 atttgtgaaa tttgtgatgc tattgcttta
cactgctgad bt giraagmaaidrataggcigycoaataaatidaci@0gopeezastaadqol

acaattgcat tcattttatg tttcaggttc a agat gt tt
gaagctgtaQ@gaggggagg cctgoaggac ag%ggaccat %gtcaccagcgggcgatggat 9 %ggsa 99

<210> 209
<211> 6058
<212> DNA
<213> Artificial

<2205
<223> Description of Artificial Sequence: plasmid

<400> 202
ctagagtega ccegggdgge cgettcectt tagtgagggt taatgettcg agcagacatg

60
atasgataca ttgatgagtt tggacaaacc acaactagaa tgcagtgaaa aaaatgottt 120
atttgtgaaa tttgtgatge tattgetita tttgtaacca ttataagetg caataaacaa 180
gttaacaaca acaattgcat tcattttatg ttteaggtic agggggagat gbgggaggtt 240
ttttaaageca agtaaaacct ctacaaatgt ggtaaaatcc gataaggatc gatecggget 300
ggcgtaatag cgaagaggec cgeaccgate geoccttecea acagttgege agectgaatyg 360
goegaatggac gogeoctgta goggegeatt aagcgciggcg ggtgtggtgg ttacgegceag 420

cgtgaceget acacttgoca gegecctage gecegetoct ttegetttct tccc_:ttcctt 480
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ttttaaagca agtaaaacct ctacaaatgt ggtaaaatcc gataaggatc
gat ccgggct 300 ggcgtaatag cgaagaggcc cgcaccgatc
gcccttccca acagttgcecgc agcctgaatg 360 gcgaat ggac
waigseki@t a gcggcgecatt aagcgcggcg ggt gt ggt gsebdBedfoeesto
420 cgtgaccgct acacttgcca gcgccctagc gcccgctcct
ttcgctttct tcccttcctt . 480 tctcgccacg ttcgecggcet
tetegecacyt wegeqgoch thgetatcaazict eyg gt FoseIceea FRYFHIIE540°4941
WO 2004/ 096148 PCTI US2004/ 013099 é:cggt tLaqgt p
cogatttagh GofFtacgas Qe RS cER e A SRE 99T F a5t 2at 9§t i cacg
g AeQehdd bedBeqet Lt geo
tagtggg‘ccgg%tg?%%g%?gg%%%%tt%c%%eé%%&g?gat agtégga cct%gttgttcc -
taatagtggddRCtHHAaL aaftagdcastactiaat ceggtted attartttt720720
tgatttataa gggattttgc cgatttcggc ctattggtta aaaaat gagc
tgatttatap puoettisea cIIGeearasict t2ae Fearrierdt 59%?355% at {780
aacgcttaca atttcctgat tattit 840 acg
aasatrtasg SR Ly P OOt S Bat O o agedt ggo
ctecttacgd %ct%@%&%@aﬁccéﬁﬁ@&%&; R eac-b80YycdRgE8RCCT oo
ct gaggcgga aagaaccagc 96 tgtggaatgt gtgtcagtta
ctgaaataaf MFEEdEGA gagice bRt aggotiCtT cagarcgir agargtanc1 02660
t gcaaagcat gcatctcaat tagtcagcaa ccaggtgtgg aaagtcccca
tgtggaatgl REPELATE bRy 9ITBOITCaRAFE ARG af‘ijéﬁ%laaggcaﬁfi@%ét ct'a’

att agt cagc .agccat agt ¢ _ccgcccct 14 cccab
tgeaaagea cqc‘?ﬁg%tf% a PR TR e C R ‘fgiqg% gc 3%2“% %ac g %%t%%tg%%c a?" g g%t gac
caggcagaag 2480gcdaddd btddetbrdadlidchal 368 H880660AYEydegeRt COgeo

Ctctgagcta ttccagaagt 1260 agtgaggagg cttttttgga
cteoogeccagQReyERIEd attdegcanagtacgmictyatitodcgtet gaksrckarcl 32600

cagt ct cgaa cttaaggcta gagccaccat gatt gaacaa gatggattgc
taatttttth gEbRGPET JITBOTIBCHGGERGEE THFRFEGAGCHIe St t a%S
sorasavsch G LPAELI0 JLACARG MR LagL e dela. 140 e hataat Got,

cagc-gcagg ccggttcttt ttgtcaagac
cagtctcga; QQQaag%ggsp GhoHeELc B0 Aec4d-gR AtRAEHHGyBGIFAJICA0
gcgcggct at cgtggctgge 1560 cacgacgggc gttccttgceg

teeggecget a@eboasd gsgactidogtiatasitgaayecrrcaengaRroreral 62640
gctgctattg ggcgaagt gc cggggcagga tctcctgtca tctcaccttg
ctctgatgeg taseolptbem 996B0C295aSRRgIRCaE UL FHTHPe¥Tat ¢ 5

B Lt T

cacgacgggcl‘ %Qgcctttgég} QL&lat g £agaRLORILE 4-8gRGESNGaHIREROJ OG220
ct’ccgcccag ccgaactgtt 1860 cgccaggctc aaggcgcgca

getgetattl GREGHACEY ceRAGGRIaCtctegtargs At carchty gEerhegesal 9 AFE0
ctgcttgecg aatatcatgg tggaaaatgg ccgettttct ggatteatcg
gasagtaten GEGRiIgEty) 21TBOtIGIGIGINEY GEHTIRLY CPoErEFacH!

cccattcgag 'gc%géga%ggg agga ggéagacttg%gggt{a%%:g 9:%@9&%95 Qggaagccgg 1800

tettgteogat caggatgatc tggacgaaga gcatcagggg ctegegecag cogaactgtt 1860

cgocaggcetc aaggegegoa tgccdgacgg cgaggatcte gtegtgacce atggegatge 1920
ctgettgoeg aatateatgy tggaaaatgg cegetittct ggattcateg actgtggocy 1980
gctgggtgtg gcggaccget ateaggacat agegttgget accegtgata ttgctgaaga 2040
acttggegge gaatgggetg acégettect cgtgetttac ggtategecyg ctecogatte 2100
goagcgeato gecttctate gocttettga cgagttette tgagegggae totggggttc 2160
gaaatgaccg accaagcgac goccaacctyg ccatcacgat ggocgcaata azatatettt 2220

att;ttcatta catectgtgtg ttggtttttt gtgtgaateg atagegataa ggatcegegt 2280
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gcttggcggc gaat gggctg accgcttcct cgtgctttac ggtatcgcecg
ctcccgattc 2100 gcagcgcatc gecttctatc gecttcttga
cgagttcttc tgagcgggac tctggggttc 2160 gaaatgaccg

wosigafgagac gcccaacct g ccat cacgat ggccgaaat
2220 attttcatta catctgtgtg ttggtttttt gtglfbgggs?%ogh%%

atggtgcac! AGeHRIcaa Qe EHC HHccdZi8y AbgFhgpactcoataagt acaso
tctgctctga tgccgcatag ttaagccagc cccgacaccc 2340 142
gccaacacmczgwcgg BTG CPRF] SO © FIOPREogL CRFCATYE 2400

Cc cct acgctt gtact c ccgqe ct gaca
ag‘:tgtga ‘%@g? é’t"ﬁ% ?ag%%ga t%c?cg gtg gcaclggé%gg gizt2 13
CAGHH & 2HEAALE L RARYy JEILAROAL §5:1RASHYC C L6 G
cgcgagacgE at%g%%cc tgt tt tgt atag gtt a%t gtca tgataataat 2520
gtttcttaggidgt:ﬁigtg&@ qegiteaggigagoaty ot egagggabatitsg-tcg@gdaaccce
ctatttgttt 2580 atttttctaa atacattcaa atatgtatcc
atttttctagcqt@a@@aga aéa‘%&taiafcsc%%tcg‘aaaaaﬂa@%%aczmeatﬁae aat?4t0
tcaataataﬁg%l% ?talg?%%g t aa!:c%.g %%ggttlgkt chi(;tg:g\gtg:ccc%gt?@t tece

Tgcc t F £t tgctcaccca

ttttttgcga&%{?g&tggg tttG&Qé&tta@gﬁztggd@Qa RIMLEIH 85208t LA0T 12ggo
gt gcacgagt gggttacatc gaactggatc tcaacagcgg 2820
agatgctgah asajaigittd cgagagidit ¢aptgomtc gaag@gacyttidcegwsat gdkYagca
cttttaaagt 2880 tctgctatgt ggcgcggtat tatcccgtat
taasatcctt:g@sg@atgeg IEAGACaI L HGER QB FRIT 6 AR ac ?EE0
cotqeratsy SHEAAAL0 SELLON! 000 AG) CACEROLL 96A0R9AA00LG 1 L C

&% §§ actc A Tatgcag t got gecat a

catacacta@CGGRLAALLY a@E%@E@g‘&t PGB8 B853S hgedtbt@icgacaan
cgat cggagg accgaaggag ctaaccgctt ttttgcacaa 3120
ggatggcatgadcggEggad seatgbaactatgoett gatTigaty ggmeef@Cg agéfyaat g
aagccatacc 3180 aaacgacgag c%tgacacca cg cctgg
gccaacttag@ﬁa‘ﬁjﬁeaa cae%*ﬁ@@&ﬁ YETHRFEA AT TISH A 6 5 et g
catamsassl (AELAELE o AGLIECEO 06AR0 AR AR AYRRIA0R! 983900002

EEE| a cgctcggc ccttccggcet
aaacgacgag%]i: abb@ Ll OAl ARaddla RbLIBERYGEaBIEOR]CPRYO
ggtctcgcgg tatcattgca gcactggggc cagat ggtaa 3420
aactggegaf GRatoeent tagegtagt Gatoitae acgarctgey agrdoegpagcaade? at gg
at gaacgaaa 3480 tagacagatc gctga gat ag %pgcctcact
tasagttgcy AIRACRFEEE tﬂ@ﬂﬁta%&?t gqttewaw&abqg ITEL P cat’at’
atctgaagon (e t“ag% getdabidaaa. ad! E&acgéégaggf%&g 809384 290t

6509954 ga aa cat aa aatcccttaa
gocetocegt HeQGa LS e EGRCELL 350y RISGHERD a€geggiagaaa
agat caaagg atcttcttga gatccttttt ttctgcgcgt 3720
tagacagat8aictt@etge ctgteancastagmandwatmolat saegeptgt g§tlt gt t
tgccggatca 3780 agagctacca actctttttc c%a%%gt aae,
ttactcataf g@-éﬁt@a@% tﬁ@ﬁé@é@?@a@%@%&aaﬁéﬁ%"&;ﬁﬂﬁgm a9

gaagatcctt tttgataate tcatgaccaa aatcccttaa cgtgagtttt cgttecactg 3660

agcgtcagac cccgtagaaa agatcaaagg atcttcttga gatccttttt tbtetgegegt 3720
aatctgekge ttgcaaacaa aaaaaccacce getaccagey gtggtttgtt tgecggateca 3780
agagctacea actetttite cgaaggtaac tggcttcagc agagcgoaga taccaaatac 3840
tgttcttcta gtgtageogt agttaggeca ccacttcaag aactctgtag cacegectac 3800
atacctcget ctgotaatcc tgttaccagt ggctgctgee agtggegata agtegtgtet 3960
taccggottg gactcaagac gatagtiace ggataaggeg cagcggtegg getgaacgygy 4020
gggttegtge acacagcecca gettggageyg aacgacctac accgaactga gatacctaca = 4080

gegtgageta tgagaaageyg ccacgetbtoe cgaagggaga aaggeggaca ggtateccggt 4140
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tgttcttcta gtgtagccgt agttaggcca ccacttcaag aactctgtag
caccgcctac 3900 atacctcgct ctgctaatcc tgttaccagt
ggctgctgcc agtggcgata agtcgtgtct 3960 taccgggttg

wdahlcRpgac gatagttacc ggataaggcg cagcggtcg&%&ﬁﬁﬁq&g
4OZd gggttcgt gc acacagccca gcttggagcg aacgacctac
accgaactga gatacctaca 4080 gcgtgagcta t aaaaagcg
aageggeaggCHEgataces LRYERYGUagIaRAsGE (iraserogen 3?@‘83@51“'34146 0

serteated (REATIPR S0 s oWB SO0 CORPAB RaT BG4/ 013008

€ lirehdagtdaagyccotagat ttt
gecagegadpCodsdedtll SERflkboIleckifdd CREELuIEhDBGRARG T 100

cttttgctdgagtaBEREd @etddetdd acggodtic Glaggerodd2 Attapictatagctidgo
ccttttgctc acatggctcg acagatcttc aat att%tgtgc atta?gcata

ttattcattg3G@ataipge takaratgegft PHDAFHRGE JRCHATOCRARHPY et 47

gccattgca tacgttgtat 4440 ctatttaat t acat
crstarentfUGRRIAGE ORI B e At H gt LAt 505
tgattattda IALEAL L0 &E%&%E@J béRiRGt adleayats aeggegtatcatdsagt t ca
tagcCcatat 4560 atggagttcc gcgttacata acttacggta
atggagttcaad@EELRYE LtOgohgasttogcrgaasgact4bl Gecwacagoc il
t gacgt caat aatgacgtat gttcccatag taacgccaat agg%?gtttc
gc

cocogeecal G@RCTREEE FREGATL HALHFEEYGE JRavIrat §§ITRREEG

acttggcagt acatcaa 4740 COGG
cattsacst A AT PHE T CIAEET G SAR GO Eaeor SOaar %4600
ratcatatd- A AEEERAMUL AEalE84LC bt cadcalgatiabic 26t agté@geatagtaoat ct a

cgtaftagtc 4860 atcgctatta ccatggtgat gcggttttgg

tatgcccagﬁ&ﬁa?gmaa ataa:gfwgcg;t gg:aaffgagc gﬁ%tacamfe @gtfg?teﬁ*@a;: tq’:jg"
gatttccaag tctccacccc attgacgtca a a g gcac
atcgetattdOBBagidah ACEREC Y GHLPEITE %33%%9&9%%?3 %gggté"-ct g‘*@ég

at cgcccgcec ccgttgacgagc, 5 t glod
. Lo R

caaaatcaad! FRUMGRAE ataﬂg%}@g&.t bicaabife08icagedott alcgaaggd t amabt gct
aacgcagtca 5160 gtgcttctga cacaacagtc tcgaacttaa

aaatgggeggClaggagioga GhtidtinaggtiagectaigectBapo-tagigaatt t ggo
cgt gaggcac tgggcaggta agtatcaagg ttacaagac gtltaagga

gtcagatca§ 2@QaagRitt prtagatah CHGHRPe Yregdgat 45° ﬁggfgagct ct
tgcgtttctg ata acct. 5340 t t

gtgetectap (AGUUEET SPRTEEa derirape ot gkl abldRe) e

agaagruagt ARGLIFRL BA00CEA0AG kALl k0alAsaHas pattabonggageCt

cgagcgcgga gat gggggt g cacgaat gt ¢ ct gcct ggct
gaccaataggt fgetdpte gtgigcat ggagtioyctarctriBs2Rtagergggcciid’
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ccagtcctgg gcgccccabcacgcctcatc tgtgaca cC %$gt£&%gga

attggtetts FB@acafagHtAEEIET §HAGEREI HGGITEE SH2gasatat caty

-tacagctct%cég%ggééﬁgg é%%9§53E§E3B§h€égé¥%t aggctagecet cgagegegga " 5460
gataggggtg cacgaatgtc ctgcctggdt‘gtggcttctc ctgtecctge tgtogetece 5520
totgggecte coagtectgy gegocccace acgectecate tgtgacageo gagtcctgga ‘5580
gaggtaccte tiggaggoca aggaggccga gaatatcacy acgggctgta atgaaacctg 5640
cagecttgaat gagaatatca ctgtoccaga caccaaagti aatttctatg cctggaagag 5700
gatggaggte éggcagcagg ccgtagaagt ctggcaggge ctggccctge tgtecggaage 5760
tgtectgegyg ggcecaggecce tgttgatcaa ctctteccag cogigggage cectgeaget 5820
geatgtggat aaagccgtca gtggeoottey dagcctcacc actcetgette gggetcockgeg 5880
agcccagaag gaagecatct ceecctccaga tgcggoctea getgetecac tcegaacaat 5540



cagcttgaat gagaatatca ctgtcccaga caccaaagtt aatttctatg
cctggaagag 5700 gatggaggtc gggcagcagg ccgt agaagt
ct ggcagggc ctggccctge tgtcggaagc 5760 tgtcctgegg

W(g%%@gﬂgcc tgttggtcaa ctcttcccag ccgtggga%]?&gﬁo%ﬁgggt

gcat gt ggat aaagccgt cg agggccttcg cagcc cC

cactgctgRCh&Itg6ddee LPPeitetd agr8diic Agecargaaggasgacataboe

cccctccaga tgcggcectca getgcectccac tccgaacaat 5940
gaagctgtaradtagoydpae Ttytatory a0%AeIeEt TaEeRCREt CraRtert aat®®féct cc

ggggaaagct 6000 144 WD 2004/ 096148 PCTI US2004/ 013099 .
210- zAAQCtgtac acaggggagg cctgcaggac aggggaccat catcaccatc
211> g@ecattgat 6059 <210> 212 <211> 6059 <212> DNA <213>
212> ptificial <220> <223> Description of Artificial
<213> AssegiteAce: plasm d <400> 212 ctagagtcga cccgggcggce

cgcttccctt tagtgagggt taatgcttcg agcagacatg 60

<220> aagataca ttgatgagtt tg acaaacg acaact agaa tgcagtgaaa
<223> Deé&ﬁla%gﬂ of Prppfichpy TGRS Pi¥8tYatgc tattgettta

<100- afottOtaacca ttataagctg caataaacaa 180 gttaacaaca

ctagagccgécé@gggéé@& deeatdebtat hifeR 0at 6209 Gg6RRR4 0t gggagygt t

240 taaagca agtaaaacct ctacaaatgt ggtaaaatcc

ataagatagatRaogRt-t Qetceggyeta:sbiaagygreyiaatagastfaaygdggcc20
cgcaccgatc gcccttccca acagttg cgc agcctgaatg 360

'atttgtgaaéca’%&f-%a&a@ t@éwé*f"g?‘étgééwég% oo %fﬁﬁﬁﬁéﬁaaggt df8gt gg
2 |
s SSHEEERN 30 S PRI SABSREAGIEEL 20e

ttttaaagctat QQQ:QQ%@E debELEESY Qé‘ta@gﬁc@:t Fahg206 3P gedoBsetCl T 3aggQt t
ccgatttagt gctftacggc acctcgaccc caaaaaactt

ggcgtaataga&gaambg @tggubicaggb0focat aguggoe agstegeett gat360
agacggtttt tcgccctttg acgttggagt ccacgt tctt 660
gegaatggacagRaaETigHa LCEeIICHt EeTCHSIHoE FRHOER 4CPWRET L ct 4P8t cgg

CARPhER, dhatert O BLAR IR LB CEERLLE 9% 00

cgtgaccgcct%ﬁatc gqtta Gdada gatttaa aaaat t t aac

tctcgccacgcgfféaaégtgt:@ 12c8adelAhdcrd8LBet dAGgyRbE tcketgasrtgcoglat t t t
40 “ctccttacgc atctgtgegg tatttcacac cgcatacgeg

cegatttagiad At ggea geanratqgea88idttt cdajhamichacteitsryEaag® 0o
'ggaacttggt taggtacctt ctgaggcgga aagaaccagc 960
tagtgggcea tegecctgat agacggtttt tegeectttg acg tagagf ccacgttctt 660
taatagtgga ctettgttce aaactggaac aacactcaac cetatectegg tetattettt 720
tgatttataa gggattttge cgatttegge ctattggtta aaaaatgage tgatttaaca 780
aaaatttaac gogaatttta acaaaatatt aacgettaca atttectgat geggtatttt 840
ctocttacge atctgtgegg tatttcacac cgeatacgeg gatcetgegea gcaccatgac 200
ctgaaataac ctctgaaagé géaacttggt taggtacctt ctgaggcgga aagaaccage = 960
tgtégaatgt gtgtecagtta gggtgtggaa agteccecagg ctocccagca ggcagaagta 1020
tgcaaagcat gecatetcaat tagteageaa ccaggtgtgg aaagteccca ggetcoccag 1080
caggcagaag tatgcaaage atgeatctca attagtcage aaccatagte cogeecctaa 1140
ctoegeccat cecgeccota actccgecca gttocgecca ttetcegece catggetgac 1200
taattitittt tatttatgea gaggcegagg ccgcctegge ctotgageta ttecagaagt 1260
.agtgaggagg cttitttgya ggcctagget tttgoaaaaa gettgattet tctgacacaa 1320

cagtctogaa cttaaggcta gagcocaccat gattgaacaa gatggattge acgcaggttc 1380

teoggooget tgggtggaga ggetattcegg ctatgactgg goacaacaga caatcggety 1440
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tgt ggaat gt gtgtcagtta gggtgtggaa agtccccagg ctccccagca
ggcagaagta 1020 tgcaaagcat gcatctcaat tagtcagcaa
ccaggt gt gg aaagtcccca ggctccccag 1080 caggcagaag

Wdl%hg&g@?gc atgcatctca attagtcagc aaccat agt&%@%@gfﬁ%@a

ccgcccat cccgecccCta actccgecca gttc
ttctccgeccc catggectgac 1200 taattttttt tatttatgca

ctetgatgfAQGgEeRYats 86QGtdagaRasddtgagedatitecagdagiad 260500
agt gaggagg cttttttgga ggcctaggct tttgcaaaaa gcttgattct

cgacctgtee (IgEECRetER 13POCtISAFUeEIgats SEIWaR ¢t S0tgagEsaccadso
t { { it 1380 t
coseorsfESLFTERS SELORRLL B0, SIFRIRL 0. BI00p LoSRE TSl

¢ G EadBE G BIELE6 OGLELGR06 HEALHITCHEso
gerge at%%ggﬁ%?ﬁcgt@%%?cagggac TEg6 TRE U0 Fo04T 6oeTag

gaaagtatBCRELISIO64 SL399Ycg Gapagaiygic ecggtgrect@ataicgaac tgma
ggacgaggca gcgcggctat cgtggctggc 1560 cacgacgggc
cccattegy} CREPRRERTY TIGEIYRY CT2EWASH FEtCteR gENgRIG9gaadiffact g

620 ctgctatt cgaagtgc c caqga. tctcct gt
cetegteoft FRalii s (RRIee Cha IO Coaar AT et Lar G e
cgccaggct G6RRLERE QB85S Ahadabetd galge S Ciaged8gd /49020

cccattcgac caccaagcga aacatcgcat cgagcgagca cgtactcgga
- ctgettgodgygaiagcogy dBbkatg ickgitcgadt ceggaitgat actbiggacgaayzso

gcat cagggg ctcgcgccag ccgaactgtt 1860 cgccaggctc
getagatali gERIGRECa tgRer§ak gctFaRfatercEtHite gitgaeegat gti¥at gc

1920
i G G R G e s

geagegeatd! §ARIAGRE RBEHLGICha ALY 8alRaddad Cl@aapRtL048 60
gcitggcgge gaat gggct g accgettcct cgtgetitac ggtatcgecg

‘gaaatgacq®t ecrgeddnc RiBihcoty agoigeedt goehteitatmagonttict t 2ER0
cgagttcttc tgagcgggac tctggggttc 2160 gaaat gaccg
atttteatfgoeaiqeigae [foelcdhtc PEF Rt CarFarIafge cyeaenvssaaatdtct t t

220 attttcatta catctagtagt tggtttttt qgtgtgaat
avageacnck Gtealivn) R BeEl W Ihtd Lol it ol a i

tctgctctga tgccgcatag ttaagccagc cccgacaccc 2340
gecaacacddCERAIERRGE QCHLRBEHL PEytCeiGRCHAGCatichglatgalsticLCogmat cCy
: cttacagaca 2400 agctgtgacc gtctccggga gctgcatgtg
agetgtgacecHiGheRpot detamstgta taceastgabacgutz4b Gaceqpegem) acfed
_ aagggcctcg tgatacgcct atttttatag gttaatgtca tgataataat
cgegaGaCT SHGIIEEET (HERE A GHICAEYTY TUARIEE? Gt A ST
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attttictah GRaAtadkad atgaRacR0ga: cagn@had08gdcat leaakzagetd t Cogbgt Cg
cccttattcc 2700 cttttttgcg gcattttgee ttecetgtttt

tcaataatat gzgaw@gg:—a agagratapst tA-teaprab diteagta2¥6 oecttattec 2700

bttttttgcg gcattttace tteoctgtitt tgectecaccca gaaacgetgg tgaaagtaaa 2760
agatgetygaa gatcagttgg gtgcacgagt gggttacatc gaactggate tcaacagogg 2820
taagatcctt gagagtttte gecccgaaga acgtttteca atgatgagea cttttaazagt 2880
tetgectatgt ggegeggtat tatcccgtat tgacgcocggg caagageaac teggtegeog 294¢
catacactat tctecagaatg acttggttga gtactcacca gtcacagaaa ageatcttac 3000
ggatggeatyg acagtaagag aattatgcag tgctgcc;ta accatgagtyg ataacactge 3060
ggccaactta cttetgacaa cgatcggagyg acegaaggag ctaacegett ttttgeoacaa 3120
catgggggat catgtaactc gecttgatcg ttgggaaccg gagctgaatg aagecatace . 3180

asacgacgag cgbtgacacca cgatgectgt ageaatggea acaacgttge geaaactatt 3240

139



agat gctgaa gatcagttgg gtgcacgagt gggttacatc gaactggatc
t caacagcgg 2820 taagatcctt gagagttttc gccccgaaga
acgttttcca atgatgagca cttttaaagt 2880 tctgctatgt
wahgegagat tatcccgtat tgacgccggg caagagcadgetGashfotisd
2940 catacactat tctcagaatg acttggttga gtactcacca
gt cacagaaa agcatcttac 3000 ggatggcatg acagtaagag
aactggegattatgeag tagetigecn bersgetidh Eigbe-@badoardagea806H o0
ggccaactta cttctgacaa cgatcggagg accgaaggag ctaaccgctt
taaagttaqa §YAGEANRS WEREFOI8ACH G GHTRat %%?gﬁﬁ%tg%g ¥att§°

’ atctggag%::} %%%%%c%{%g 9%3 g{?cté;ggf‘izgtc%%g aécé.g Qggéag Q:ag%%‘&% COaG o

gt agcaatggca acaacgttgc gcaaactatt

geeetcccot2 4ot AACE 03¢ 9@RgEd 86ddad€dag dRYEEHLEE CGggraasaat 1o
at agact gga tggaggcgga 3300 146 WO 2004/ 096148

tagacagatRCIYtdS2004/ B H3688ct batragidayctrolerrton craecaRgzyct ¥ggc
ccttccgget ggectggttta ttgctgataa 3360 atctggagg
eractearirRELgEY JEPULATt G0 CATCh LR A CPOLTae cagit gt aa

4 t tc
.

agcgtcagddl GGtEReh Qatd-Aage atctbggisaani-gitrreagacomagic 35MQ0
ttactcatat atactttaga ttgatttaaa acttcatttt taatttaaaa

aatctgcrgggtitocemyge BEOFcagmagrRresIcy tuvtdohatteceataccHa®
aatcccttaa cgtgagtttt c,[gttccactgg 3660 al_%t%?tca Go

agagetacRRehigEha et 2 §F LT eF AP GER FRETTRE T t ctgcgcegt

tgttcttctgzg%e:??c%%gtat%g%a%gcéat gCRAAGAT ARRALLACE AfkALL A% o

gatca 3780 agagcCtacca actctttttc

atacctcgtORRYHAE thigbifAgEctagRGE GeRGH dEaL GaRAtgtet384D60
tgttcttcta gtgtagccgt agttaggcca ccacttcaag aactctgtag

taccgggttgagregenivac ROGBtacHt aerdpRIfSy BUGIItAaTY CETtYFEIL cathf?®
ggctgctgcc agtggcgata agtcgtgtct 3960  taccgggt
9ggttegtay RPREIIFER gﬁg’fgggﬁgga%"g@gﬁ?ga §g§acg%@€§§ cé:%a‘gagctigoggcggg
0 t 2 DehiHagcha%egacct Ao
seamsner ] e e e e e o
aageggeagl CREHEEE RERRIGAAGRHIIRBYE J3A6HBE abgagahtat 144200
aagcggcagg gtcggaacag gagagcgcac gagggagctt ccagggggaa
totttataghogtotquytia t4eBRacdtceidaattage WECIREEHyGetIatagecacrt’®

t tt t tttt tgtgatgctc 4260 gt
stcaasugog GHARRITAT SHREAAHEC TR B SO E Y (HRe BPE LA gt a8t gge
cttttgctgig%gﬁt%u %Qgégggtc%clléatggg&ttg Qe Qged Gleafrgal Cliago

Cc attagccata™4380 ttattcattg gttatatagc
ttattcattdlA0aLA8¢ a0hdgELdtaditggOEEatdggemthaL ghtgiratatd 44340

ctatatcata atatgtacat ttatattggc tcatgtccaa tatgaccgcc
ctatatcatatayetgpeat t4880tgdegbdatatdcga tetdaacoet rhgdodeitaat ©4°
tgatt:attgg tcttgg!g:%%gg agggtttag.gctat gtai:aggaggggg Ccaatt’l?'attgtﬁgaﬁ (i):agcccatat 45480
atggagttcé geogttacata acttacggta aatggeccge ctggetgacc geccaacgac 4620
‘seccgeccat tgacgtoaat aatgacgtat gttoccatag taacgocaat agggacttte 4680
cattgacgte aatgggtgga g‘tatttacgg taaactqeee acttggeagt acatcaagtg 4740
tatcatatge caagtecgece coctattgac gtcaatgacg gtaaatggee cgectggeat 4800
tatgccecagt acatgacctt acgggacttt cctacttgge agtacatcta cgtattagtce 4860
ategeotatta ceoatggtgat geggttttgg cagtacacca atgggegtgg atagoggttt 4920
gacteacggy gatttcocaag totccaccee attgacgtca atgggagtit gttttggeac 4980

caaaatcaac gggactitec aaaatghbegt aacaactgeg ategecogec cegttgacgo 5040
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atggagttcc gcgttacata acttacggta aatggcccgc ctggctgacc
gcccaacgac 4620 ccccgcecccat tgacgtcaat aatgacgt at
gttcccatag taacgcctat agggactttc 4680 cattgacgtc
) ga gtatttacgg taaactgccc acttggca g
.Wéﬁﬁgﬁgkgtcatatgc caagtccgcc ccctattgac gt%gé g&@%ﬁﬁgg
aaztgggcfd 234 QUS: 6gR6HHAE dotdBBbg tajgeceagttagtatagaccsloo
acgggacttt cctacttggc agtacatcta cgtattagtc 4860
gtecagatcat tggtaarttt evargirgdttcgeRe Fiapgtesngt }rcaErH At g8yt gg
atagcqggttt 4920 act cac atttccaag tct cc
gracteceg CHEHIAT BPOURGL (P OTPTTydeae TR0 PLaaa cane”

adaaat caac
agaagttgg'g Qggéatgggé‘c A9R3AL ALC Hot AL AL L ELHa S L IGRE B4 & CObigacyc
040 ~ aaat gggcgg taggcgtgta cggtgggagg tct at at aag
gaccaata§@agiooeit ttagigaaceadhhotct tdohtWRt20040086E4Y8 5340
PCT/ US2004/ 013099 gtcagatcac tagaagcttt attgcggtag
attggtetty CHERFACE FHAatttl Lot fRAGEEATIG0CGE Y Ert ct 8%100

, cacaacagtc tcgaacttaa gctgcagt ctetc ta ttgc
sabageto B SO0 e Tt 85 A GgC e FOOIRAG P e aage
gatgggggtd AeARAAGE BQlELRRY QRoR48Oc BafCaAlR08t330I8g0CEE20

gt cgagacag agaagactct tgcgtttctg ataggcacct 5340
tetgggeced bcogitettiqw gdogasabc cagoittiige tyitdacadort eradechyayt gbTi®act c

ccgcttcaat 5400 tacagctctt aaggctagag tacttaatac
gaggtacclfh EYRE9E AGEINER FR AT AR RS HE0° 953135 5Y g P i °

cacaaatgtc ctgcctqggct gt ttct t gt gt tccc
e R e B il i o R

g gcgcccc catc
gatggagolJLORGA0LS SRELGLEYGRR80: sagebage! kb803gJCesso
aggaggccga gaat at cacg acgggctgtg ctgaacactg 5640
tgtcetge@nggidagaaic gRgadica: cacicgtar cagasoacceratgtaochat B2t at g
cctggaagag 5700 gatggaggtc gggcagcagg ccgt agaagt
geatgtggxl gRIMGHTE TOgEREEY gegﬁfgf%fg”ga%ﬁg%fswggﬁbigféeg 908580
ccaggcce tat tcaa ctettc t ccctggagcet
egecoaga g SRR T DGR ARt G0 Aoqaeerton Caneat cac

cactgotgRC hol@ictde SQ86ictYagerB8te APGEEAGIAGHGRAGEE At 6600
cccctccaga tgcggcectca getgetccac tccgaacaat 5940

gaagctgtastgetgag athtigyegeag@actat tovgeagrcigetietaat 6859ct cc
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ggggaaagct 6000 gaagctgtac acaggggagg cctgcaggac
aggggaccat catcaccatc accattgat 6059 148
<210> 211 .
<211> 6059
<212> DNA
«213> Artificial
<220>
<223> Description of Artificial Sequence: plasmid
<400> 211
ctagagtega cecgggegge cgettcectt tagtgaggght taatgetteg agcagacaty 60
“ataagataca ttgatgagtt tggacaaacc acaactagaa tgcagtgaaa aaaatgcottt 120
atttgtgaaa tttatgatgc tattgettta tttgtaacca ttataagetg caataaacaa 180
gttaacaaca acaattgeat tecattttatg ttteaggttc agggggagat gtgggaggtt - 240
ttttaaagca agtaaaaccet ctacaaatgt ggtaaaatce gataaggatc gateccagget 300
ggcgtaatag cgaagaggee cgoaccgate geccttececa acagttgeoge agoctgaatg 360
.gegaatggac gegecctgta geggegeatt aagegeggeg agtgtagtgy ttacgogeag 420
cgtgaccgct acacttgeca gegooctage gecegeteet ttogetttet tecotteett - 480
teteogecacg ttogoogget ttocccgtea agotctaaat cgggggetee ctttagggbt - 540
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ccegatttagt
tagtgggeca
taatagtgga
tgatttataa
aaaatttaac
cteoottacge
ctgaaataac
tgtggaatgt
tgcaaagcat
caggcagaag
cbecgeceat
taattttktt
agtgaggagg
cagtctcgaa
teocggecget
ctetgatgee
cgacctgtec
cacgacggyc
goetgetattg
gaaagtatec

cccattagac

tottgtegat-

cgecaggete
ctgecttgeeg
gcetgggtgtg
gecttggegge
goagegeate
gaaatgaccg
attttcatta

atggtgeact

getttacgge
tecgececctgat
ctettgttec
gggattttge
gecgaatttta
atctgtgegg
ctetgaaaga
gtgtcagtta
gcatctcaat
tatgcaaage
cecgecocta
tatttatgea
cttttttgga
cttaaggeta
tgggtggaga
geegtgttec
ggtgcectga
gtteccttgeg
ggegaagtge
atcatggetg
caccaagcga
caggatgate
aaggcegcgea
aatatcatgg
geggaccget
gaatgggetg
gaocttetate
acgaagcgac
catctgtgtyg

ctcagtacaa

acctegaccce
agacggtttt
aaactggaac
cgatttegge
acaaaatatt
tatttcacac
ggaacttggt
gggtgtggaa
tagtcagcaa
atgecatctea
actcogeoceca
gaggccgagy
ggcectagget
gagccaccat
ggctattoegg
ggctgteage
atgaactgca
cagctgtget
cggggeagga
atgcaatgcg
aacatcgeat
tggacgaaga
tgceegacgyg
tggaaaatgg
atcaggacat
acecgettect
gocttettga
gcccaadctyg
ttggtttttt

tctgckekga

caaaaaactt
tcgeccttityg
aacactcaae
ctattggtta
zacgcttaca
cgcatacgey
taggtacctt
agtceecagg
ccaggtgtgy
attagtcage
gttecgecea
cegectegge
tttgeaazaa
géttgaacaa
ctatgactgg
geaggggege
ggacgaggea
cgacgttgte
teteoctgtea
gceggcetgeat
cgagogagea
gcatcagggd
cgaggatcte
ccgetittet
agcgttggct
cgtgetttac
cgagttette
ccatcacgat
gtgtgaatcg

tgccgeatag

142

gattagggtg
acgttggagt
cetatectegg
aaaaatgage
attteootgat
gatctgogea
ctgaggegga
ctococcagea
aaagtccoca
aaccatagte
ttetecgeee
ctctgageta
gcttgattet
gatggattge
gecacaacaga
ceggttettt
gegeggetat
actgaagegg
tetoacectty
acgcttgate
cgtactogga
ctegogoeag
gtegtgacce
anttcatcg
acccgtgata
ggtategocg
tgagegggac
agcegcaata
atagcgataa

ttaagccage

- PCT/US2004/013099

atggtteoacyg
ccacgttett
tetattettt
tgatttaaca
geggtatttt
geacecatgge
aagaaccagc
ggcagaagta
ggctecccag
ccgecectaa
catggetygac
ttecagaaght
tetgacacaa
acgcaggtte
caatcggctyg
ttgtcaagac
cgtggetgge
gaagggactg
ctcectgeega
cggctaccty
tggaagcegy
cegaactatt

atggegatge

actgtggccg'

ttgctgaaga
ctcccgatte
totggggtte
aaatatecttt
ggatecaogeogt

coogacacce

600
660
720
780
B840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340
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gecaacacce
agctgtgacce
cgogagacga
ggtttcttag
atttttctaa
tcaataatat
cttttttgeg
agatgcectgaa
taagatcctt
tetgetatgt
catacactat

ggatggeatg

ggccaactta

catgggggat
azacgacgag
aactggcgaa
taaagttgca
atctagagece
" geecteoeegt
tagacagatce
ttacteatat
gaagatcctt
agegteagac
aatctgetge
agagctaceca
tgttctteta
atécctcgct
tacecgagttg
gggttegtge
gcgtgageta

aagocggcagyg

gctgacgoge
gteteocggga
aagggcctcy
acgtcaggtg
atacattcaa
tgaaaaagga
geattttgeo
gatcagttag
gagagtttte
ggegeggtat
teteagaaty
acagtaagag
cttcfgacaa
catgtaactc
cgtgacacca
ctacttacte
ggaccacttc
ggtgagegtg
atcgtagtta
gectgagatag
atacttitaga
tttgataatce
cccgtagaaa
ttgcaaacaa
actetiitte
gtgtageegt
cktgctaatec
gactcaagac
acacagccca
tgagaaageg

gtcggaacag

cetgacggage
gctgeatgtyg
tgatacgect
gecactttteg
atatgtatec
agagtatgag
ttoctgtttt
gtgcacgagt
geccegaaga
tatccogtat
acttggttga
aattatgcag
cgatcggagy
gocttgatey
cgatgectgt
tagcttecey
tgcgetegge
ggtctegegg
tectacacgac
gtgecteact
ttgatttaaa
tcatgaccaa
agatcaaagg
aaaaaccace
cgaaggtaac
agttaggeca
tgttaccagt
gatagttacc
gettggagey
ccacgettee

gagagcgoac

ttgtetgetc
teagaggttt
atttttatag
gggazatgtg
gctcatgaga-
tattcaacat
tgctcaccea
gggttacate
acgttittcoeca
tgacgceggy
gtactcacca
tgetgecata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaatta
cctteocegget
tatcattaca
ggggagtcag
gattaagcat

actteatttt

‘aatceccttaa

atcttettga
getaccageg
tggettcage
ccacttcaag
ggctgetged
ggataaggcd
aacgacctac
cgaagggaga

gagggagett
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ccggeatecg
teacegteat
gttaatgtca
cgecggaacee
caataacccet
ttecgtgteg
gaaacgctygyg
gaactggatc
atgatgagea
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgett
gagcbgaatg
acaacgttge
atagactgga
gagckggttta
geactgggge
gcaactatgyg
tggtaactgt
taatttaaaa
cgtgagtttt
gatecttttt
gbggtttgtt
agagcgeaga
aactetgtag

agtgacgata
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cttacagaca
caccgaaacy
tgataataat
ctatttgtit
gataaatgct
cccttaﬁtcc
tgaaagtaaa
tcaacagegg
cttttaaagt
teggtogecg
agcatcttac
aﬁaacactgc
ttttgecacaa
aagccatacc
gcaaactatt
tggaggcgga
ttgectgataa
cagatggtaa
atgaacgaaa,
cagaccaagh
ggatctaggt
cgttccactyg
ttetgogegt
tgeecggatea
taccaaatac
caccgéctac

agtegtgtcet

cageggtegy getgaacggy

accgaactga
aaggcggaca

ccagggggaa

gatacctaca
ggtatccggt

acgeetggta

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3S4q
3600
3660

372¢

3780

3840

3900

3960

4020

4080

4140

4200
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tetttatagt
gtcagggggy
ctttitgetgg
ttatteattyg
ctatatcata
tgattattga
atggagttce
cceccgeceat
cattgacgtce
tatcatatge
tatgeceagt
ategectatta
gactcacggg
caaaatcaac
aaatgggegs
gtecagatcac
gtgettetga
agaagttggt
gaccaataga
attggtotta
tacagetett
gatgggggtyg
tctgggecte
gaggtaceteo
cagettgaat
gatggaggtc
tgtectgegg
gecatgtggat
agcccagaay

cactgctgéc

cctgteaggt
cggagcctét
cettttgete
gttatatage
atatgtacat
ctagttatta
gegttacata
Egacgtcaat
aatgggtgga
caagtcoged
adatgacctt
cecatggtgat
gatttcoeaag
gagactttee
taggegtgta
tagaagcttt
cacaacagtc
cgtgaggcac
aactgggett
ctgacatcea
aaggctagag
cacgaatgtce
ccagtcectgg
ttggaggcca
gagaatatca
gggoageagy
ggccaggececa
aaagccgteyg
gaagccatet

actttecgea

-

ttcgccécct
ggaaaaacgae
acatggeteg
ataaatcaat
ttatattgge
atagtaatca
acttacggta
aatgacgtat
gtatttacag
coctattgac
acgggactth
geggttttgyg
tetcoacceec
aaaatgtegt
cggtgggagg
attgcggtag
tegaactiaa
tgggcaggta
gtcgagacag
ctttgeettt
tacttaatac
ctécctggct
gegececadc
aggaggccga
ctgteacaga
cogtagaagt
tgttggtcaa
agggectteg
ceectecaga

aactctteeg

ctgacttgag
cagcaacgeg
acagatcectte
attggetatt
tcatgtecaa
attacgggot
aatggecegce
gttéccatag
taaactgece
gtcaatgacg
cctactigge
cagtacacea
attgacgtea
aacaactgeg
fctatataag
tttatecacayg
gebtgoagtga
agtatcaagg
agaagactct
ctetooacay
gactecactat
gtggettete
acgocteate
gaatatcacg
cvaccaaagtt
ctggeaggge
ctetteccayg
cagccteace
tgcagectca

agtctactec
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cgtcgattit
gcetttttac
aatattggce
ggccattgca
tatgaccgee
cattagttea
ctggetgace
taacgecaat
acttggeagt
gtaaatggcce
agtacatcta
atggacgtgy
atgggagttt
atcgecegec
cagagctogt
ttaaattgct
ctctettaag
ttacaagaca
tgecgtitcetg
gtgtoccacte
aggectagect
ctgteecctge
tgtgacagcee
acgggetgtg
aatttctatg
ctyggeectge
ccgtgggage
actetgette
getgetegac

aatttockeo
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tgtgatgcete
ggttcetgge
attagceata
tacgttgtat
atgttggcat
tageccatat
goccaacgac
agggactttc
acatcaagtg
cgeoctggoat
cgtattagte
atageggttt
gttttggcac
cegttgaege
ttagtgaacce
aacgcagtea
gtagcctige
ggtttazgga
ataggcacct
ccagticaat
cgagegcgga
tgtegecteoce
gagtectgga
ctgaacactg
cctggaagay
tgtceggaage
cectgeaget
gggctetgeg
tccgaacaat

ggggaaaget

4260
4320
4380
4440
4500
4560
4620
468¢
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940

6000
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-

gaagetgtac acaggggagg cctgcaggac

<210> 212

<21il>
<212>
<2135

<220>
223>

<400> 212
ctagagtcga

ataagataca
atttgtgaaa
gttaacaaca
ttttaaageca
ggcgtaatag
gcgaatggac
cgtgaccget
tctegeecacg
cecgatttagt
tagtgggeca
taatagtgga
‘tgatttataa
aaaatttaac
ctecettacge
dtgaaataac
‘tgtggaatgt
- tgeaaageat
caggcagaag
ctocgecocat
taattttttt
agtgaggagg
cagtctcecgaa
teocoggeoget

.ctctgatgcc

6059
DNA
Artificial

Description of

cecogggegge
ttgatgagtt
tttgtgatge
acaattgcat
agtaaaacct
cgaagagygcc
gegecctgta
acacttgeca
ttegecgget
gctttacgge
tegeectgat
ctetbgttec
gggattttge
gegaatttta
atetgtgegy
ctctgaaaga
gtgteagtta
geatcetecaat
tatgcaaagce
cecgocacta
tatttatgca
ctittttgga
cttaaggcta
tgggtggaga

gecgtgttee

Artifiecial

cgcttecett
tggacaaacc
tattgecttta
teattttatyg
‘¢tacaaatgt
cgcacegate
goggcgeatt
gegeectage
tteeccegtcea
acctegacce
agacggtttt
aaactggaac
cgattteggc
acaaaatatt
tatttcacac
ggaacttagt
goggtgtggaa
tagﬁcagcaa
atgcatctea
actocecgeoca
gaggeegagg
ggectagget
gagccaccat
ggctatitcgg

ggctgtcage

PCT/US2004/01309% .
6058

aggggaccat catcaccatc accattgat

Sequence: plasmid

tagtgagggt
acaactagaa
tttgtaacca
tttcaggtic
ggtaaaatce
geocecttocea
aagcgeggedg
gecogetect
agctctaaat
caaaaaactt
tegeccttty
aacactcaac
ctattggtta
aacgcttaca
cgcatacgeg
taggtacctt
agtcceocagyg
ceaggtgtygy
attagtcage
gtteegocea
ccgectoggce
Ettgcaraaa
gattgaacaa
ctatgactgyg

geaggggege

145

taatgettcg
tgcagtgaaa
ttataagctyg
agggggagat
gataaggatc
acagttgege
ggtgtggtgg
ttegetttet
cgggggetec
gattagggty
acgttggagt
cctatetegg
aaaaatgagc
atttoctgat
gatctgogea
ctgaggcgga
ctcoccagea
aaagtcceca
aaccatagte
ttetoecgece
ctctgageta
gettgatteot
gatggattge
gcacaacaga

ceggtiettt

agcagacatg
aaaatgoettt
Ccaataaacaa
gtgggaggtt
gatceogggct
agcctgaatyg
ttacgegcag
tecectteoett
ctttagggtt
atggttcacy
ccacgttett
totattettt
téatttaaca
goggtatttt
geaccatgge
aagaaceage
ggcagaagta
ggctccccag
ccgoccetaa
catggetgac
ttecagaagt
tetgacacaa
acgcaggttc
caatcggctyg

ttgtecaagac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440

1500
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cgaccigtec
cacgacggge
gctgetattyg
gaaagtatcc
cccattegac
tcttgtcga?
cgcecaggcete
ctgctigeeg
getgggtgtg
gcttggegge
geagegeatc
gaaatgaccg
attttcatta

atggtgeact

gocaacaccc
agctgtgacce
cgogagacga
ggtttettag
atttttetaa
tcaatéatat
cttttttgeg
agatgetgaa
‘taagatcctt
_tctgctatgt
catacactat
ggatggcatg
ggccaactta
catgggggat
aaacgacgag

aactdagegaa

agtgcectga
gttecttgeyg
ggegaagtge
atcatggetg
caccaagega
caggatgate
aaggcgegea
aatatcatgyg
gcggacceget
gaatgggcty
geecttotate
accaagegac
catectgtgtyg

cteagtacaa

gctgacgege
gtetccagga
aagggecteg
acgteoaggtg
atacattcaa
tgaaaaagga
geattttgee
gatcagttgg
gagagttitc
ggegeggtat
tctecagaatyg
acagtaagag
ctitetgacaa
catgtaagtc
cgtgacacca

ctacttacte

atgaactgca
cagctgtget
cggggcagga
atgecaatacy
aacatogecat
tggacgaaga
tgccogacgg
tagaaaatgg
atcaggacat
accgettect
gecttettga
geccaaccty
ttggtttttt

tetgotetga

cetgacggge
gctgeatatyg
tgatacgecct
gcactttteg
atatgtatcc
agagtatgag
ttectgtttt
gtgcacgagt
gecocgaaga
tatccogtat
acttggttga
aattatgeag
cgatcggagy
gocttgateg
cgatgectge

tagetteceog

ggacgaggca
cgacgttgtc
totectgtea
goeggetgeat
cgagcgagea
gcatcagggy
cgaggatctc
cegettttet
agegttgget
cgtgetttac
cgagttotie
ccatcacgat
gtgtgaateg

tgccgeatag

ttgtectgetce
tcagaggttt
atttttatag
gggaaatgtyg
gctcatgaga
tattcaacat
tgctcaccea
gggttacatc
acgtttteea
tgacgﬁcggg
gtactcacca
tgctgecata
accgaaggag
ttgggaaccg
agcaatggca

gcaacaatta

146

gegeggetat
actgaagcgg
tekcaccttg
acgcttgate
cgtacteogga
ctcgegecag
gtcgtgacce
ggatteatcg
acccgtgata

ggtategecyg

‘tgagegggac

ggecgcaata
atagcgataa

ttaagecage

ccggeateeg
tcaccgteat
gttaatgtea
cgeggaaces
caataaccct
tteegtgtog
gaaacgetgy
gaactggatc
atgatgagca
caagagcaac
gtecacagaaa
accatgagty
ctaaccgett
gagctgaaty
acaacgttgce

atagactgga

PCT/GS2004/013099

cgtggetgge
gaagggactyg
cteetgecga
cggctacctg
tggaagcegyg
ccgaactgtt
;tggcgatgc
actgtggccg

ttgetgaaga

ctececcgatte

tetggggtte
aaatatcttt
ggatcegegt

cocgacaces

cttacagaca
caccgaaacy
tgataataat
ctatttgttt
gataaatgct
ccocttattee
tgaaagtaaa
tcaacagegy
cttttaaagt
teggtegecy
agcecatottac
ataacactge
ttttgcacaa
aagccatace
gcaaactatt

tggaggcgga

1560

1620

le80

1740

1800

1860

1320

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300
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taaagttgea
atctggagee
geectecogt
tagacagatc
ttacteatat
gaagatcett
agcgtceagac
laatctgctgc
agagctacca
tgttetteta
atacetcget
taccgggttg
gggttegtac
gagtgageta
aageggcagg
tctttatagt
gtcagggggg
cttttgetgg
ttattcattg
ctatatcata
tgattattga
atggagttcc
cocogeocat
cattgacgtc
tatcatatge
tatgeecagt
atcgetatta
gactecacgayg

cagaatcaac

aaatgggegyg

ggaccactte
ggtgagegtyg
atcgtagtta
gctgagatag
atactttaga
tttgataatc
ccegtagaaa
ttgcaaacaa
actcttitte
gtgtagecegt
ctgctaatcc
gactcaagac
agacagcoeca
tgagaaagcyg
gteggaacag
cetgtegggt
cggagectat
cektttgete
gttatatage

atatgtacat

ctagttatta.

gegttacata
tgacgtcaat
aatgggtgga
caagtccgece
acatgacctt
coatggtgat
gatttccaay
gagactitoc

taggegtgta

tgecgetogge
ggtctegegy
tctacacgac
gtgocteact
ttgatttaaaz
tcatgaccaa
agatcaaagg
aaaaaccacc
cgaaggtaac
agttaggeccoa
tgttaccagt
gatagttacc
gcttggageg
ccacgettco
gagagcgeac
ttegecaccet
ggaaaaacgc
acatggeteg
ataaatcaat
ttatattgge
atagtaatca
acttacggta
aatgacgtat
gtatttacgg
cectattgac
acgggacttt
geggttttagg
tetecacece
aaaatgtcgt

cggtgggagg

cetteogget

tatcattgca

ggggagtcag
gattaagcat
actteattit
aatcccttaa
atcttcttga
getaccagey
tggctticage
ccacttcaag
ggctgctgeo
ggataaggcg
‘aacgacctac
cgaagggaga
gagggagett
ctgacttgag
cagcaacgeg
acagatctic
attggectatt
tcatgtceaa
attacggagt
aatggcoecge
gttcccaﬁag
taaactgece
gtoaatgacg
cctacttyge
cagtacaceca
attgacgtcea
aacaactgeg

tctatataag

147

ggetggttta
geactggggc
gcaactatgg
tggtaactgt
taatttaaaa
cgtgagtttt
gatcecttitt
gtggtttgtt
agagcgcaga
aactctgtag
agtggecgata
cageggtegyg
accgaactga
aaggeggaca
ccagggggaa
cgteogatttt
geetttitac
aatattggec
ggoecattgea
tatgaccogee
cattagttea
ctggetgace
taacgcocaat
acttggecagt
gtaaatggce
agtacatcta
atgggcgtgg
atgggagttt
atcgcocgeoc

cagagctegt

PCT/US2004/013099

ttgctgataa
cagatgataa
atgaacgaaa
cagaccaagt
ggatectaggt
cgttecacty
ttetgegegt
tgccggatca
taccaaatac

caccgectac

IagtcgtgtCt

gctgaacgdag
gatacctaca
ggtateceggt
acgectggta
tgtgatgcte
ggttectgge
attagceata
tacgttgtat
atgttggeat
tagcccatat
gecocaacgac
agggactite
acatcaagtg
cgcetggeat
cgtattagte
atageggttt
gttttggeac

ccgttgacge

ttagtgaacc

3360

3420

3480

35440

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

£440

4500

4560

4620

4680

4740

4800
4860
4920
4980
5040

5100
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gtcagateac
gtgettetga
agaagttagt
gaccaataga
attggtctta
racagctett
gatgggggty
tetgggecte
gaggtacctc
cagcettgaat
gatggaggtc
tgtcctgegg
gecatgtggat
agoccagaag
cactgetgac

gaagctgtac

tagaagctit
cacaacagte
cgtgaggeac
aactaggett
ctgacatcca
aaggcéagag
cacgaatgte
ccagteoctgg
ttggaggeca
gagaatatca
gggeagcagg
ggeccaggcce
aaagacgtog
gaagccatet
actttcecgea

acagggdgagy

attgeggtag
togaacttaa
tgggcaggta
gtogagacag
cittbgeetlt
tacttaatac
ctgeetgget
gecgoeacace
aggaggecga
ctgtcccaga
cegtagaagt
tgttggtcaa
agggectteg
cccetccaga
aactctitceg

cctgeaggac

tt;atcacag
getgeagtga
agtatcaagg
agaagactct
cteteccacag
gactcactat
gtggcttete
acgcctcate
gaatatcacg
caccgacgtt
ctggcaggge
ctcettoccay
cagccteacce
tgcggéctca

agtetacteco

aggggaccat

148

ttaaattact
ctctcttaag
ttacaagaca
tgegtttetg
gtgtecactc
aggctagect
ctgtcectge
tgtgacagcc
acgggetgtyg
aatttctaty
otggoectge
cqgtgggagc
actctgette
gctgetocac
aatttectee

catcaccatc

PCT/US2004/013099

aacgcagtca
grtagecttge
ggtttaagga
ataggcacct
ccagttcaat
cgagcgogga

tatcgetece

gagtcctgoa

ctgaacactyg
cetggaagag
tgtoggaage
ccctgeoaget
gggetetgeg
tocgaacaat
gaggaaagct

ageattgat

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

588¢

5940

6000

60583



