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than two nol ecul es of synthetic peptide conpri singar@R 2006

am no acid sequence derived from either the HRL
region or the HR2 region of H V-1 gp4l. 10 BACKGROUND

WO 2@5,013653 INVENTION I't is now well known thatreeidoses6ms

be ‘infected by H V through a process by which fusion
occurs between the cellular nenbrane and the viral
menbrane. The generally accepted nodel of this
CONJUGATES ICOMPAMSED OE POLYMER aNDeiNogst 1IERIGED BERTIRES
ANIDTHEIR USEIN THER&®Y gp4l) interact with cell surface
receptors on the nenbranes of the target cells.
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other in formng oligomers, wth the hall mark of march 2006

coiled coils being a heptad repeat of am no acids

with a predom nance of hydrophobic residues at the
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particularly a 10 small peptide, frequently nodul at es
the biological activity of the therapeutic agent in a
del eterious manner. This |oss of both activity and
therapeutic usefulness is often the case with | ower
nol ecul ar weight (e.g., less than 4,000 daltons)
-..pepti-des whi.ch..have. few.. .attachnent..sites not. . ...
associated with bioactivity. Wiile the prior art may
teach conjugating therapeutic agents to a-
wat er - sol ubl e polynmer, the prior art fails to teach a
conj ugate 15 conprising a polynmer attached to two or
nore nol ecul es of synthetic peptide, wherein the
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a strain of HV-1 resistant to a synthetic peptgtmra9boos
in the formof a conjugate, as conpared to that of

the synthetic peptide). 20 Thus, there is a need for

conj ugates which can interfere with the interaction of
the various domains of gp4l involved in the viral
fusion process, and nore preferably with the

effeéiom SfoBld 8hatos @{wmﬁmi‘ong@ébareﬁ@@fhaeé yttdrapted icememucany
fusion, thereby inhi bltlwget e fusion of H.V 4
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synthetic peptide is operably bound to the polyner via
a reactive functionality, wherein each synthetic

| SUMMATLY & IO INVBNBIONY anmi no aci d sequence 15 derived

froma heptad reg)eat regl on of Human | nodefi ci enc:é(
l‘n@e(qqp%gtcgﬁkﬂ TESRE Y| ﬂt'%meﬁ%ﬁ RIOVidest @ aRNkQsalp PPERASING @

polyrA8r t@rwm @@beraa@%@ﬁ@ flo qéssn@ad ﬂ&ﬁnblhaﬂe@@mhthbﬁc pépridas,
aci ds and no nore _than about am no aci ds,

whergRaach AMGIFRIR. 1Yt PGS iohelBhY Py ripE pabigr viaa
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de"vsﬂé@ah? Pmagmne@hregm&fsfur'?n PHrgdeficiengy raﬁt(%'% 9941e

wherePréyHthatie pe;st.detd@ﬁapﬁgéwéraﬁhtifow& se%;uﬁﬁ@ﬁ @renmeés fanﬁ about 16
inhibiti ng transm ssi on of HIV

amingipcidsiandinrdnersifanaiost 66 apinosed Saaa%w@ﬁ%m g Cﬁmusﬂte has
operably bound no I ess than two nol ecul es of
synthetic peptides, wherei meach nol ecul e of synthetic
--pepti.de..is. operably bound .t.o the polyner via a.

reactive functionality, wherein each synthetic pepti de
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25 conprises an amno acid sequence derived fromparch 2006

hept ad repeat regi on of Human | mrunodeficiency Virus

(H'V) gp4l, wherein synthetic peptide conprises an

amno acid sequence of no | ess than about 16 am no

acids and no nore than about 60 am no acids, and

wherein the conjugate has durability conprising

antiviral activity against HV strains resistant to
durabififyt sesirising eptivieab aetiviy against HiM straing sesistantite synthetic peptide
abngccordance W th the present invention, a conjugate

npri sing a pol is attachedtvvoo re .

oy R haciatt sepbdt ot B e serbiaventon teir S irodeg SReppagh faking
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he cell by the virus. This nethod may be used to
reat H V-infected individuals. In a preferred
entiorithird gspedt ohiheirresegt invariion thereis pravidesta yge\ofiacogjugate in
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HV-1 to a target ce i nve
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mol@ﬁlé@roﬁsmhétﬂ pebtidgs; aherein eavhandlecute ofQyathetic beptiictio dperably

souf) BHRSHRPELE Lo 4RI R Bl o
comprises@ENraNsENo amdtseqwﬂmte aieeveﬂjflmn adieptpdaepeat segion Of Human

lmmbﬁ‘&%rf g@ﬁ%ﬁls% il fgerfeinrs%thgﬁé g&bﬂd% c%fnpﬁé’ég &ehinfo acid

trve

seqqa@ﬁ@ of emigss tr@n@pouth@ gﬁqny eids apg o reaie fHEfﬁlg’ahOHEGO amino acids,
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“invention 25 vvi Il be apparent in the foll ow ng
Detai |l ed-Description of the Invention when read in
conjunction with acconpanyi ng draw ngs. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic of
H V-1 gp4l showi ng the heptad repeat 1 region (HR1)
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functional regions of gp4l. Exenplary am no acid
sequences corresponding to HRL and HR2, and the am no
acid position nunbering, are shown for purposes of
illustration and in relation to gpl60, strain H VE1B.

FIG 2 is a schematic illustration of an enbodi nent of
to stPUM BR§ESH vao%efb?@béﬁghﬁ%raag@ BV 4HdN réRoldierrdth @RSlbodstream
I nvent i on. 20041029073

as cqrurrares Soasiittio peptidseatene) el beSerprent oneskitipgkin the art from the
des&?ﬁfﬁ}‘ﬂe% PRé béﬂj&_dﬂ(éié‘ §ccoTcﬁ]ﬁg Etﬂh@‘bre&ehf idbention %‘(?é‘;?[]ﬂher

be used herein to:
COMPIfgi ﬁ:ﬁﬁ%maﬁ?ﬂt'ﬁ?'&eﬁme@ﬁblﬁﬁﬁrf% di sti ngui sh between

NDARS ld'ls%ﬁ)sé@ir&he p?éé'éhﬂﬁ@érﬁloﬁ@aoé hﬂaﬁﬁ)dcﬁf u§mg m‘i@éd@ﬂjaﬂi es

or. conj ugat es differ in conposition conp
accofiiag E’n&i? IPEQS}?"t 'BYe"(“@ﬁ‘ foranfafah‘m Watfalnéﬁ"%io"(‘%ﬂ'"\éﬁﬂa (36§et Ce“

com £ddind 08hd @ifd§5andfthé &bl an aﬁnSQrﬂQﬁ' conjuddib h@coréﬁ ngi td fhe
are not otherwise to be construed as

presglp;én\quy@rhpﬁngve kyinbikid infestion ob hercgl Py tsoing Tplgr{aethog may be

us.eot BIeePHNIBIRE ) indiSid0R8Nh a ﬁr@ﬁerr@él‘ ERBSEEeR, ifHisiting transmlssmn
ecification and clains, to refer to fusion

of HijHto zrfaretenl cempsisesinhibifingiopt ledigtegfusionypf HY; 1tt%a?arget cell.

W TRS brEBENtGRRMISH RMPeCHEOMRHE hRdhddd of makingThe aom@gaw@r
to remain attached to two or nore nol ecul es,

accogding fodhe gresept invrntiog, Opesyeh Mmethodidisqgsed Psrq'me%%f%s the
step$ BE (eﬁ'r@é&lﬁg @3 rsthadléclid Bﬁsynﬂﬁﬁc 9@;&]@1@“@@ d ﬁblj{:’ﬁétto@érm an

synthetic peptide al one) of thetjc ch i
mter@g[dpteoqor@q{@lngcq)fﬁ]suwﬁrge @t@(yyl}ﬁrqe{@ thefirg olsptgg gfﬁynthetlc peptlde
oper!aﬁly BMds ¥a fifkS rdeRBVEfuhBtdrRMG ©f fHel ddlyhﬁbrl b)irB&ctngtihe inf#mediate

conprise one or nore of ent

CO’“PFWHQ&B@#S" idprmesiatewihn 8 Se‘i@"dem%'@f"l“%gf %ﬁﬂ@t":&ﬁaﬁ&ﬁ@ form &

'conjugé‘&? wh‘é‘i’elk ﬂfé’%cbﬁd h’(dﬂé‘c@lesdﬂskrhtﬁéhd peptibe oﬁérbbly%irdisaé the

be nore - Farent | ow n

'“teftfﬁélatf’ %%0@@@@9% rsmqmaglaéﬁma ashrpIY r@getwg fwﬂomtseﬂf the

polyfhéP |9w;urﬂara%pamne%r%%mﬁu iPhePEhatthis rabeWmal lalsbztbﬁ@rlse
reactive functionalities. As described herein in no

addigga gjurality efqpelecides of sypihstic,pertide simyltangetsly 19 Polymen ¥ srein

mord th&h bRE rﬂcﬁ’ecufeﬂﬁ‘%ynth@ﬁ’d‘fbeﬁﬂibe BEyHRSs éisorably bblﬁhooﬂo thépolymer in
car boxyl, hydroxyl, am ne, sulf etc. reactive

forming ecyRElHale, WHEEISAqERIeRdl6 8t Syriietic peatda Al hepmes opsrably

bourli9 Ypsrhbly Daend & dedciidl fuhéetivablity onhepbosey. herein for
pur poses of the specification and clains, nmeans a

mamm@hbovershdrutiedraxbidatsy f@tdrammd atihanthgesof theapgsént invention

vl e spppter K GRS Taaft e soBR T B fleiafyiop rgpe

conjtmmthgmmthfaemrmnhﬂw\grdraﬂwngas eferably, the cell is a human
25 cell or are human cells; and nore preferably, human
cell s capabl e of be| i nfected by HV via a process

BRIEMBESERHYTIRBHEF IHE P V\BINGS The term
FIG Rhak @aﬁ@ﬁﬁﬂcc‘@lm\y-@"pqe Rhaking tﬁeﬁhép‘t@@ repeuhﬁreg«rr%u) and

o i OSSR

amirel| doiy sddﬂéncém corregpariingatotHRA 4nd 16R2tdrel the imire acid position

r edj e oLy -
rurbf 4o oyt pugBe SO BRR S8R TRl 8 B0 MR
FIGrétim@cmmath:ellqstreB@mf dnrarebadioent of syntoggisof 9 t:omlwate
acco?cﬂﬁf %@H{’Yﬂvérﬁ[ohhose skilled in the art, a
sul a armaceutically acceptable carrier may

conpri se one or substances, including but not limted
to, water, buffered Water,4sal i ne, 0.3%glycine,

“"aqueousmalcoholsrmLsoLonLc,_aqueousmbuffep;mandmnay e e e
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further include one or nore substances such as g march 2006
glycerol, oils, salts such as sodium 5 3 March 2006
WO 2004/ 029073 PCT/ LTS2003/ 030285 pot assi um mnagnesi um

woz@m/g gﬂm)m um phosphonates, carbonate estarscohfishiks
Ay sacchari des, polysacchar1des gl ycoproteins

(for enhanced st abi I ity), excipients, and
preservatives and/or stabilizers (to increase

DEﬁ{?Eéq étﬁpﬁb ARERGERTIONAND suitable for

ure and distribution of the conposition).
_eﬂzlf_ﬁi%rably, the carrier is suitable for 5 intravenous,
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(as Eglﬁbjﬁr{%({ tayhgﬁgf %’tﬁéﬁ@ Ee;ﬂiﬁé Abhée n?ﬁi‘ s?nt(uﬁ ertldjawﬁﬁh fs}?:aﬁlsﬂ itfD , A
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t t t 15
cogpiafo GrAITR ool at s A I i 3 and 55 B 0B
apparenobyae liedng emibodisente,shdrelare whyeral tefhedrrnd icpMPggieRs in o

eristics requlred i ral or
dessiibasdteeein ip n'@reg@papnr@qftn@rfynog%mllt{% Lﬂc@dcf< uiare ?cg ﬁﬁglﬁaﬁlqo freg
ch&ﬂ&ﬁgnb@ﬁsl (@@$thloh of Qirtioxi gtironiiamineamifoletd. Jnara reaetitehet i ¢

b3 s e wfif B dheRergtonBlle O 0TS f’g oﬂibr“i "hg
( D) Frertemdinglivicaal", whengusest esrein foeHreasehef eiPe ifiraleniand ysed
clah ?Q&S i%ﬂd g,fef KEQ’U%'] ds other than the

é .
P[ﬂ ngt%% "{a?grgg?ﬁll" alﬁ%\rblilsad galu ggﬁ E@rpgﬁ%!s gf tﬁé%%ﬁl’hc%a%r{ éHa In

claﬁﬁﬂpﬁab&iﬁ aebydpeislel olietny irfdeied by Bk ritreferablsita esh is 8 RIMaNt er m
celg S e I?uﬁ{aﬁ I 0R! Irlm (ﬁ@*r&fh%ﬁly RFBR 8818 cfable bibing infected by

cat1oh an to mean one or nore am no
Hl\éwﬂdgmﬁmslﬂhldmF‘GH‘bTaﬁeF’ﬁ'E“ -25 sequence of the synthetic

pe D’meﬂt@mﬁﬁﬁdimhébaﬁcaumwmbta dattiof” wHah nskdetrerehiRor peuyiosss abf

wesppafain auf Pimire g i (i W eF LGty ety e
hictogicahecthity ofetod dolivet lygredteréiﬁq 15 qomn@ﬂt%apcgr@se i the prR%ehg/ nd

1n\;gﬁt[59ﬁrg %%cmnd bidéHdEred Q&oidlnb W54 fath&dlof ttaiéent ilventivn) to

| ca
whigltitdg added.i ﬁ§nqwaﬁrg@§89r5?'8‘?ﬂ n‘g"ﬁgﬂta ‘Tqégrlﬁ ﬁ@mg%cg%f'c?lg about
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oufi 80 Bl Dt i, LTS g6, bElofD o BBty
fusther ndu@cqng osmwgtsuhs@ﬂnp%ﬁum aeRrply ?l@eﬁaﬁs Slt?B ﬁ%*éqﬂ{}lﬂlv i ve
substitution"” which is defined by aforenentioned
function, and includes substitutions of am no acids
having substantially the sanme charge, size,
hydrophilicity, and/or aromaticity as the amno acid
repl aced. Such conservative substitutions are known to

' whlcﬁﬁuosd?ﬁ'n%}e eoﬁ@lﬁ{ag@ém e%@'ﬂoﬁlﬂi ut:@‘ngbéé&uﬂguﬁoﬁbna(mes As

~.those .of .ordinary.skill .in the art.to. 6.3 March. 2006 . .. ... ..
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PCT/ US2003/ 030285 i ncl ude, but are not |imted B8garch 2006
gl yci ne-al ani ne-val i ne; i sol euci ne-1| euci ne;
tryptophan- tyrosine; aspartic acid-glutanc acid;

WO 2 ﬁﬂbﬂ% Je- | ysi ne; asparagi ne-gl utam ne; a@éﬁl@f{)’(}ﬂ&ezss

reonine. An amino substitution-may al so conpri
pol ynor phi sns at the various amno acid positi ons
along the HRL region or HR2 region, depending on which

ol ST P i ey o
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enilrl BB Sl %&‘éé#f‘fsﬁﬁ‘iﬁ?‘?'éﬁﬁgﬁ“ﬁ:: tyo'di It er ent
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i [fill
el R i b LB R o bt bl 1L
prafavreulamaslm Iled in the art to include, but are not

LT md ‘%ﬁlr{oc&md%bﬁmi’ wﬁ@l@hdﬁﬁm aﬁh&ﬁ&n@éﬁqu&@ﬁbﬁ&mﬂmeﬁe g.
reagents), . am no

o et s e o B oo a5 o see 57
thd dpBlifsation dnd tleima to dnédnuome bi oorelaminomkids %JbeBlﬂf@Q indbg e

se%LI%aﬂt}:(eec;fﬂie sg@ﬁpr_gl@ E?ﬁﬁ@%ﬁﬁ ﬂg\{/ﬁe Eb:ﬁb(t%rb'ﬁwd PRI Jﬁ'HW\@ptlH n

inker is u a
aniohibpURA ATediscdsion P HBT BB BRP o AP R R
anfRBilEc Ay inSexRBiting’ dngGSU ity thfelnylaﬂi rd‘nge Gigyreanpe, as illustrated

hegl_e'l%t IFI‘ |r'nggal Jeuﬁqf h’lgg%ﬁﬁyf thewﬂwggr argwg acg% au%ﬁmﬂut ofls Fant?%%ron}
abﬁtﬁaﬁhmoeacfdwmoummammoyacﬁ@lnsmasynﬁmusaiept;dej anﬁ lnoge prefierably
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thmue%mcbsuwttutw MRy wpa%q 3 éqwswﬁﬁm%@%g%‘&"“wﬁ‘&g 5 9pfipate
by @fdrerkdMdéned fundionind lrﬁfudéksubst'iuﬂmstdf amiab acids having

suﬁsgqréglgﬂl%%%g{é?hﬁr & &%cph*ﬁgwgibgﬂr Eﬁ}/ gs the amlno actd

regaded] Sugh ocinseMVPSL@ﬁU@OG}@'ﬁi(M" tethose qﬁ@&ma'rsa'” 'r! *P? a'} o
may be enployed as a linker with respect to the
present invention. Dependfng on such factors as the
nol ecul es to be |inked, and the conditions in which
the linking is peTforned, the linker my vary in
| engt h and conposition for optim zing such properties

.”as_ppeservatLon"oﬁm7.3 Nhrchm2006mm0_2004L029073_”.._”m._."m_”m”.__;

PCT/ US2003/ 030285 bi ol ogi cal function stability,
resistance to certain chem cal and/or tenperature
paraneters, and of sufficient stereo-selectivity or
size. For exanple, the linker should not significantly
interfere with the ability of the synthetic peptide
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i nhibitor of either or both of HV fusion and HiMiarch 2006

transm ssion to a target cell. A preferred 5 reactive
functionality may be used, in application to the

wo @ t invention, to the exclusion of gcf,%%[ggm{;@ss
unc

lonality ot her than t he pre‘f"erred reactrve
functionality. The term "pol yner", when used herein
for purposes of the specificati on and clai ns,
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may include, but are not Limted to, ketones, esters,

carboxylic acids, aldehydes, alcohols, anines, and
the like. In that regard, a polyner may be suitably
constructed, nodified, or appropriately functionalized
usi ng standard organic chem stry techniques to create

..Of.. expose -t he.r.eacti.ve.funct.i.onal.iti-es..of.the. po.l V41 ¢ =1 R

which 5 may be used for operably binding to two or
nore nol ecul es of synthetic peptide in formng a

conj ugate according to the present invention. Since
nunmer ous wat er-sol ubl e polynmers and nunerous reactive.
functionalities have applications in the present




i nvention, the nmethods of chem cal synthesis tosmsn 2006
or attach the reactive functionality are dependent on
the polyner and the reactive functionality one desires
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ation with the present invention h
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assay in which the antiviral effect of T20 s b NO:4; synthetic pepfide alone; Table 2
“T20 Peptide”) was compared to a conjugate according to the present invention (e.g.,
conjugate comprising two molecules of T20 (SEQ ID NO:4) operably bound to PEG;
Table 2, “conjugate” and to polymer {e.g., PEG) having one molecule of synthetic
peptide (T20) operably bound thereto (Table 2, “PEG-T20-monomer”). The results, with

the IC50 expressed in ng/ml, are fliustrated in Table 2.

Table 2
Agent tested HIv-1 T205 : 1C50 HIV-1 T20R : IC50
T20 Peptide 10 1,211
Conjugate 32 49
PEG-T20 monomer | 1,149 >20,000

Several conclusions can be drawn from the results illusirated in Table 2. First, as
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In summarizing the results shown in Table 3, demonstrated is that a conjugate
according to the present invention not only retains substantial biological activity
comprising antiviral activity against HIV {(as compared to synthetic peptide alone), but

surprisingly shows durabiiity comprising potent antiviral activity against HIV isolates which
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H V gp4l. 25. The use according to claim 21, whgnpg
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to claim21l, wherein each synthetic peptide of
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fromthe HR2 region of HV gp4l. 27. The use
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praFetaiih Thysnexasaden o Fr@ﬁEV“Qﬂter My be controlled by culturing trémstatmed
or transfecied cells under conditions such that the promoter controiling the expression
from the encoding sequence is not induced, and when the cells reach a suitable density
in the growth medium, the promoter can be induced for expression from the encoding
sequence. Other co_ntrol elements for efficient gene transeription or message translation
are well known in the art to include enhancers, franscription or translation initiation

signals, transcription termination and polyadenylation sequences, and the like.

The foregoing description of the specific embodiments of the present invention
have been described in detail for purposes of iliustration. In view of the descriptions and
illustrations, others skilled in the art can, by applying, current knowledge, readily modify
and/or adapt the present invention for various applications without departing from the
basic concept; and thus, such modifications and/or adaptations are intended to be within
the meaning and scope of the appended claims.

What is claimed is:
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Wmﬂ!@ﬁ?’%a Val 35 40 45 Gu Arg Tyr Leu LyEC?@EF“@"H

Leu Leu Ay Ile 40 50 55 60 <210> 2 <211> 64 45
<212> PRT <213> Human i nmmunodefi ci ency virus <400> 2
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hesi ze
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Val Qu 20 25 30 20 Arg Tyr Leu Lys Asp G@n 35

2. The conjugate according to claim 1, wherein the polymer comprises a molecular
weight in a range of molecular weights of from about 200 daltons to about 20,000 daltons.

3. The conjugate according to claim 2, wherein the polymer comprises polyethylene
glycol comprising a specific number of ethylene units.

4. The conjugate according to claim 1, wherein each synthetic peptide of the
conjugate comprises an amino acid sequence derived from the HR1 region of HIV gp41.

5. The conjugate according to claim 4, wherein each synthétic peptide of the
conjugate comptises an identical amino acid sequence.

6. The conjugate according to claim 1, wherein each synthetic pepfide of the
conjugate comprises an amino acid sequence detived from the HR2 region of HIV gp41.

7. The conjugate according to claim 6, wherein each synthetic peptide of the
conjugate comprises an identical amino acid sequence.

8. The conjugate according to claim 1, wherein at least one molecule of synfhetic
peptide of the conjugate comprises an amino acid sequence derived from the HR1 region
of HIV gp41, and wherein at least one molecule of synthetic peptide of the conjugate
comprises an amino acid sequence derived from the HR2 region of HIV gp4i.

9. The conjugate according to claim 1, wherein the molecules of synthetic peplide
are operably bound to the polymer via a portion of each synthetic peptide selected from
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25 30 35 <210> 4 <211> 36 <212> PRT <213>
Artificial <220> <223> synthesized <400> 4 Tyr hr
Ser Leu Ile Hs Ser Leu lle Gu Au Ser An Asn A n

_wozﬁ;@ﬁm.kSS 10 15 40 Au Lys Asn Qu Gn d l‘%*%%“'"ﬁ‘?’g%ﬁe

€ p Lys Trp Ala Ser Leu 20 25 30 Tr
45" 35 <210> 5 <211> 39 50 <212> PRT <213>
Artificial <220> <223> synthesized .55 <400> 5 Trp

the%dﬂlp gadéusﬁﬁldoof% H—téﬂnﬂwu&)ésolehﬂn&hénd/&nmé;ﬁal yee. Gu Gn
10 15 60 Ile Gn A@n Qu Lys Asn Qu Tyr

GQu Leu An Lys Leu Asp Lys Trp 2141 3 March 2006 WD
10.20 RréthoR S0Taking & EoriugaRO M3 b8 8anBing Bie Aleps Fer Leu Ti p

(ag ée%g‘ll{g%rfrafnoé??g% gf sgglé%iﬁ gg%tlgt?%&ﬁl%%@nel th f&%ﬂ%anpm—
intermediate comprising a first intermediate, wherein the first mol cue o synt e ic
peptide operably binds to a first reactive functionality of the polymer; and

(b) reacting the intermediate comprising the first intermediate with a second molecule of
synthetic peptide, wherein the second molecule of synthetic peptide operably binds fo the
intermediate comprising the first intermediate via a second reactive functionality of the
polymer, in forming a conjugate comprised of a polyrher to which is operably bound no
less than two molecules of synthetic peptides; and )
wherein each molecule of synthetic peptide Is operably bound fo the polymer via a
reaciive functionality, wherein each synthetic peptide comprises an amino acid sequence
derived from a heptad repeat region of Human Immunodeficiency Virus (HIV) gp41,
wherein synthetic peptide comprises an amino acid sequence of no less than about 16

‘amino acids and no more than about 60 amino acids, and wherein the conjugate has

durability comprising antiviral activity against HIV strains resistant to synthetic peptide
alone. '

11, The method according to claim 10, wherein the polymer comprises a molecular
weight in a range of molecular weights of from about 200 daltons to about 20,000 daltons.

12, The method according to claim 11, wherein the polymer comprises polysthylene
glycol comprising a specific number of ethylene units.

13. The method according to claim 10, wherein each synthetic peptide of the
conjugate comprises an amino acid sequence derived from the HR1 region of HIV gp41.

'14.  The method according to claim 13, wherein each synthetic peptide of the

conjugate comprises an identical amino acid sequence.

15.  The method according to claim 10, wherein each synthetic peptide of the
conjugate comprises an amino acid sequence derived from the HR2 region of HIV gp41.
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18. The method according to claim 10, wherein the molecules of synthetic
peptide are operably bound to the polymer via a portion of each synthetic
peptide selected from the group consisting of an N-terminus, a C-terminus, and
an internal lysine. '

19. A conjugate according to any one of claims 1 to 9 for use in medicine.

20. A conjugate according to claim 19 for use in inhibiting transmission of
HIV to a target cell.

21. Use of a conjugate in the manufacture of a medicament for inhibiting
transmission of HIV to a target cell wherein the conjugate comprises a polymer
to which is operably bound no less than two molecules of synthetic peptides,
wherein each molecule of synthetic peptide is operably bound to the polymer via
‘a reactive functionality, wherein each synthetic peptide comprises an amino acid
sequence derived from a heptad repeat region of Human Immunodeficiency
Virus (HIV) gp41, wherein synthetic peptide comprises an amino acid sequence
of no less than about 16 amino acids and no more than about 60 amino acids,
and wherein the conjugate has durability comprising antiviral activity against HIV
strains resistant {o synthetic peptide alone.

22. The use according to claim 21, wherein the polymer comprises a
molecular weight in a range of molecular weights of from about 200 daltons to
about 20,000 daltons.

23. The use according to claim 21, wherein the polymer comprises

polyethylene glycol comprising a specific number of ethylene units.
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20 25 dy Ile Val Gn Gn Gn Asn Asn. Leu Leu Amgaidh@006
Ile u Ala @dn 20 25 30 An H's Leu Leu 35 <210> 9
<211> 38 <212> PRT <213> Artificial <220> <223>

synt hesi zed <400> 9 Gy Ala Arg Ser Met Thr Leu Thr

24\/‘3‘I Tge stg a%cgdglgqo cl ﬁ1u2t:§d1h fn ir&chf’ign(?h%t? e;;b%tlg% ﬁﬁlthg

COfIEJQﬁte ZOMRHESB0AGRMING @CIQ@@QM@PG@%V&@ tromgthe33R k 2dgion 0
Hl\fé% 40 40 <212> PRT <213> Artificial 45 <220>
> synt hesi zed <400> 10 Gy Ala Arg Ser Met. Thr
Leu Thr Val Adn Ala Arg Gn Leu Leu Ser 15 10 15 50

2555 Fhy usb &icY i ”ﬁ%‘% 4th d ?‘ e

5(_31 u A%(éj an m@ BZ%@Q%\P{ | Isrfqﬁe ﬁ% ﬁ ﬂllé

conjygate ggnwuﬁe@@nmmwmme:amdsew@ncez12> PRT 4/ 41 3
March 2006 WD 2004/ 029073 PCTI US2003/ 030285 <213>
Artificial

26. The use according to claim 21, wherein each synthetic peptide of the

conjugate comprises an amino acid sequence derived from the HR2 region of

HIV gp41.

27. The use according to claim 26, wherein each synthetic peptide of the
conjugate comprises an identical amino acid sequence.

28. The use according to claim 21, wherein at least one molecule of synthetic
peptide of the conjugate compriéés an amino acid sequence derived from the
HR1 region of HIV gp41, and wherein at least one molecule of synthetic peptide
of the conjugate comprises an amino acid sequence derived from the HR2
region of HIV gp41.

29.  The use according to c!éaim 21, wherein the molecules of synthetic
peptide are operably bound to the polymer via a portion of each synthetic
peptide selected from the group consisting of an N-terminus, a C-terminus, and

an internal lysine.

30. The use according to claim 21, wherein the conjugate inhibits fusion
between the virus and the target cell in inhibiting infection of the cell by the virus.

31. The use according to claim 21, wherein the conjugate further comprises a

- pharmaceutically acceptable_carrier.

32. The use according to claim 31, wherein the medicament is for inhibiting
transmission of HIV to a target cell in an HIV- infected individual.
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5 10 15 <220> <223> synthesized <400> 11 Ay Akayf:E2006
Ser Net Thr Leu Thr Val Gn Ala Arg G n Leu Leu Ser 1
510 15 dy Ile Val Gn Gn Gn Asn Asn Leu Leu Arg

wo b’ S0 Gy 16 Lys Gn Len Gin e PeTHSeE”

10

15

30

35

40

45

50 -

55

Arg Ile 50 <210> 12 25 <211> 36 <212> PRT <213>
Artificial <220> SZFEEPRETEPnt hesi zed <400> 12 Al a
<60 D8EeYBI ffbir Leu Thr Val Gn Ala Arg Gn Leu Leu
Ser Ay 35151015 1le Val Gn Gn Gn Asn Asn Leu
<l2eu Pangugdles borpriEed ofl mpl@en 2GR MIV204128e13@=d Qeptbdds and
Leu L&V GHTP i350&280> <211> <212> <213> 13 36 PRT
A1 fdchal 50 55 <220> <223> synthesized <400> 13

<150> 60/414,439
<151> 2002-09-27

<150> 10/
<151> 2003-09-23

<160> 114

<170> PatentIn version 3.2

<210> 1

<211> &0

<212> PRT

<213> Human immunodeficiency wvirus

<400> 1

Thr Lew Thr Val Gln Ala Arg Glo Leu Leu Ser Gly Ile Val Gln Gln
1 5 10 i5

Gln Asn Asn Leu Leu Arg Ala Ile Glu Ala Gln Gln His Leu Deu Gin
20 25 30

Leu Thr Val Trp Gly Ile Lys Gln Leu Gln Ala Arg Ile Leu ala Val
35 40 45 .

Glu Arg Tyr Leu Lys Asp Gln Gln Leu Leu Gly Ile
50 55 60

<210> 2

<211> 64

<212> PRT

<213> Human immunodeficlency virus

<400> 2

Trp Asn Ala Ser Trp Ser Asn Lys Ser Leu Glu Gln Ile Trp Asn Asn
1 5 10 15

Met Thr Trp Met Glu Trp Asp Arg Glu Ile Asn Asn Tyr Thr Ser Leu
20 25 30

Ile His Ser Leu Ile Glu Glu Ser Gln Asn Gln Gln Glu Lys Asn Glu
35 40 45

Gln €lu Leu Leu Glv Leu Asp Lys Trp Ala Ser Leu Trp Asn Trp Phe

1/41




Arg Ser Met Thr Leu Thr Val Gn Ala Arg Gn LeU3L|ﬁélrch2006
Ser Ay Ile 15 10 15 60 Val Gn Gn Gn Asn Asn Leu
Leu Arg Ala Ile u Ala Gn Gn Hs 20 25 30 5141 3

.wozﬂ@ff%@ 32006 WO 20041029073 5 10 15 Leu Le%@‘%ﬁ“@@’ﬂ%ﬁs

10

15

20

30

35

40

45

50

55

60

<211> 36 <212> PRT <213> Artif

> synt hesi ze%5<400> 14 PCTI %%2003/ 030285 Ser Met
Thr Leu Thr Val n Ala Arg G n Teu Leu Ser Ay lle
Val 1 510 15 20 Gn dn Gn Asn Asn Leu Leu Arg Ala
<dipe @u Ala dn Gn Hs Leu 20 25 30 Leu G n Leu Thr
:%?3%%;21% 15 <211> 35 30 <212> PRTh <2133

[ ' 5 40 45 <220> <223> synthesized <400> 15

#Eﬂlﬁgu Thr Val G n Ala Arg Gn Leu Leu Ser Ay

<d2be Val A n 1 5 10 15 Gn Gn Asa Asn Leu Leu Arg Al a
<32 &myheigedd n G n Hs Leu Leu 20 25 30 A n Leu Thr

<400> 3
Agn Asn Leu Leu Arg Ala Ile Glu Ala Gla Gln His Leu Leu Gln Leu

1 5 10 15

Thr Val Trp Gly Ile Lys Gln Leu Gln Ala Arg Ile Leu Ala Val Glu
20 25 30

Arg Tyr Leu Lys Asp Gln
35

" <210> 4

<211> 36
<212> PRT
<213> Artificial

<220>
<223> synthesized

<400> 4
Tyr Thr Ser Leu Ile Hig Ser Leu Ile Glu Glu Ser Gln Asn Gln Gln
1 5 10 15

Glu Lys Asn Glu Gla Glu Leu Leu Glu Leu Asp Lys Trp Ala Ser Leu
20 25 30

Trp Asn Trp Phe
35

<210> 5§

<211> 39

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 5

Trp Gln Glu Trp Glu Gln Lys Ile Thr Ala Leu Leu Glu Gln Ala Gln
1 5 10 15

Ile Gln Gln Glu Lys Asn Glu Tyr Glu Leu Gln Lys Leu Asp Lys Trp

241




35 50 <210> 16 <211> 36 <212> PRT <213> Arti 3 miah 2006
55 <220> <223> synthesi zed <400> 16 60 Met Thr Leu Thr
Val Gn Ala Arg G n Len Leu Ser Ay Ile Val dn 15

\ /41 3 March 2006 WO 2004/ 029073

10

15

20

30

35

- 40

45

50

55

60

003/ 030285 G n A n Asn Asn Lau Led RIS RE e
Gu Aa Caon G@n Hs La% Leu 20 25 30 an Leu Thr
Val 35 T0 <210> 17 <ZT1> 34 <212> PRT <213>
Artificial 15 <220> <223> synt hesi zed <400> 17 20 Thr
alleager T ¥l 6iG TrpAlba Arg G n Lau Leu Ser Ay Ile Vval
An dn 1510 15 25 A n Asn Asn Leu Lau Arg Ala lle
Glu Ala dn @n Hs Leu Leu @n 20 25 30 Leu Thr 30
<810z 18 <211> 35 <212> PRT 35 <213> Artificial
«<x220%23 <223> synt hesized 40 <400> 18 Thr Lau Thr Val
<TPn AR Arg A n Lau Lau Ser Ay Ile val Gn Gn 15
<2:E.é> 15rtificial .
<220>
<223> gynthesized

<400> 6

Gly Ser Thr Met Gly Ala Arg Ser Met Thr Leu Thr Val Gln Ala RArg
1 5 10 i5

Gln Leu Leu Ser Gly Ile val Gln Gln Gln Asn Asn Leu Leu Arg Ala
20 25 30

Ile Glu Ala Gln @Gln His Leu Leu Gl Leu Thr
35 40

<210> 7

<211> 54

<212> PRT

<213> Artificial

<220>
«223> sgynthesized

<400> 7

Gly Ser Thr Met Gly Ala Arg Ser Met Thr Leu Thr Val Gln Ala Arg
1 5 10 15

Gln Leu Leu Ser Gly Ile Val Gln Gln Gln Asn Asn Leu Leu Arg Ala
20 25 30

Ile Glu Ala Gln Gln His Leu Leu Gln Leu Thr Val Trp Gly Ile Lys
35 40 45

Gln Leu Gln Ala Arg Ile
50

<210> 8

<211> 36

<212> PRT

<213> Artificial

<220>
<223> gynthesized

341




45 G n Asn Asn Leu Lau Arg Ala Ile Au Ala A n &Gnarkh 2006

Leu Lau A n 20 25 30 50 Lau Thr Val 35 <210> 19 55
<211> 36 <212> PRT <213> Artificial <220> 60 <223>

wo bR 0631030085 Thr Leu Thr Val Gin AGTRCA o,

10

i5

20

25

30

35

45

50

55

60

Leu Ser Ay Ile Val @n dn 15 10 15 dn Asn Asn Leu
sl &rg Ala Ile Gu Ala Gn Gn H's Leu Leu Gn 20 25
30 10 Leu Thr Val Trp 35 <210> 20 15 <211> 37 <212>
ClPRla 22 1R> MAE{ThEileh ahr ¥2P 0O A2H) Ax@ 2B Loy héthesi zed
1<400> 20 THr Leu Thr Val &n Ala Arg G nlteu Leu Ser
Ay lle Val AGn Gn 251 5 10 15 G n Asn Asn Leu Leu
e B A dibddinAkf 26 RelGrby Hk$ abLd1d 81l Fae120 25 30
30 Leu Bor Val Trp Ay2535 35 40 45 <240> 21 <211> 38
<212> PRT <213> Artificial

Gin His Leu Leu
35

<210> 9

<211> 38

<212> PRT )
<213> Artificial

<220>
<223> synthesgized

<400> 9

Gly Ala Arg Ser Met Thr Leu Thr Val Gln Ala Arg Gln Leu Leu Sexr
1 5 10 15

Gly Ile Val Gln Gln Gln Asn Asn Leu Leu Arg Ala Ile Glu Ala Gln
20 25 30

Gln His Leu Leu Gln Leu
35

<210> 10

<211> 40

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 10
Gly Ala Arg Ser Met Thr Leu Thr Val Gln Ala Arg Gln Leu Leu Ser
1 5 10 15

Gly Ile Val Gln Gln Gln Asn Asn Leu Leu Arg Ala Ile Glu Ala Gln
20 . 25 30

Gln His Leu Leu Gln Leu Thr Val
35 40

<210> 11
<211> 50
<212> PRT

441




- <220> <223> synthesi zed <400> 21 Thr Leu Thr Vglpde:m2006
Ala Arg Gn Leu Leu Ser Ay Ile val Gn Gn 15 10 15
50 G n Asn Asn Leu Leu Arg Ala lle Qu Ala Gn Gn Hs
: ud@n 20 25 30 Leu Thr Vval Trp d
wodgib O 1) 30 20 B0 Sios PRI <bias aPERmSORRER
3 _March _2006 WO 2004/ 029073 PCT/ US20031030285 <220>
23338 <YiftAbsi zed 5 <400> 22 Thr Leu Thr Val Gn A a
<Ahg G n Leu Leu Ser Ay Ile val An @n 15 10 15 10
<fA3n Asmhddped eu Leu Arg Ala Ile Gu Ala G n dn Hs
5 Leu Leu @ n 20 25 30 Leu Thr Val Trp Ay Ile Lys G n
1%t &n Ala Arg 15 35 40 <210> 23 <211> 36 20 <212>

oFRl1a £918% ¥ldnhl Guadnr <R2Q1n 252237 Synkheshzed 25
1<400> 23 Lew Thr Val A n Aoa Arg An Leuikeu Ser Ay

10 Il'e Val dn dn dn 15 10 15 30 Asn Asn Leu Leu Arg
o B p e e A 25 b e bR A8 a T bk a0 25 30
15

Gln His Leu lLeuw Gln Leu Thr Val Trp Gly Ile Lys Gln Leu Gln Ala
35 40 45

20 Arg Ile
50

<210> 12
25 <211> 36
<212> PRT
<213> Artificial

<220>
30 <223> synthesized

<400> 12
Ala Arg Ser Met Thr Leu Thr Val Gln Ala Arg Gin Leu Leu Ser Gly
© 35 1 5 10 15

Ile Val Gln Gln Gln Asn Asn Leu Leu Axg Ala Ile Glu Ala GIn Gln

- 50

20 25 30
A
- His Leu Leu Gln
35

45

<210> 13

<211> 36

<212> PRT

<213> Artificial

<220> ]

<223> gynthesized

<400> 13
55

Arg Ser Met Thr Leu Thr Val Glan Ala Arg Gln Leu Leu Ser Gly Ile
1 5 10 15

60 Val Gln Gln G@lan Asn Asn L.eu Leu Arg Ala Ile Glu Ala Gln Gln His
20 25 30

5141




40 <210> 24 <211> 42 <212> PRT <213> Artifickahkard®2006
<220> <223> synt hesi zed <400> 24 50 G n Ala Arg G n
Leu Leu Ser Ay Ile val An d@n G@n Asn Asn. Leu 15

Woqufg/ 1%?Leu Arg Ala lle Gu Ala An dn Hi ?g{'@gﬁoh{d‘}nz

5

10

13

20

25

30

35

45

50

55

60

r Val Trp 55 - 20 25 30 Gy lle Ly
Ala Arg Ile Leu 35 40 60 <210> 25 9/41 3 March 2006
VQiZOCQLM 029073 PCTI US2003/ 030255 <211> 47 <212> PRT
VK] Yficial 5 <220> <223> synt hesi zed <400> 25 10
Gn Ala Arg Gn Leu Leu Ser Gy Ile val Adn @n Gn
Asn Asn Leu 1 5 10 15 Leu Arg Ala lle Au Ala dn Gn
<A%% feu Leu G n.Leu Thr Val Trp 15 20 25 30 Ay lle
i i Leu Gn Ala Arg Ile Leu Ala Val Gu Arg Tyr
<239 448 dth <210> 26 <2i 1> 49 <212> PRT 25 <213>
Artificial <220> <223> synthesized 30 <400> 26 G n
<APa Arg Gn Leu Leu Ser Ay Ile val An Gn Gn Asn
<%&dh E’é’\%hesiz%ilo 15 35 Leu Arg Ala Ile Gu Ala @n dn
<4dos Leu Leu Gn Leu Thr Val Trp

Ser Met Thr Leu Thr Val Gla Ala Arg Gln Leu Leu Ser Gly Ile Val
1 5 10 15

Gin Gln Gln Asn Asn Leu Leu Arg Ala Ile Glu Ala Gln Gln His Leu
20 25 30

Leu Gla Leu Thr
35

<210> 15

<211l> 35

<212> PRT

<213> Artificial

<220>
<223> gynthesized

<400> 15

Met Thr Leu Thr Val Gln Ala Arg Gln Leu Leu Ser Gly Ile vVal Gln
1 5 10 i5

Gin Gln Asn Asn Leu Leu Arg Ala Ile Glu Ala Gln Gln His Leu Leu
20 . 25 30

Gln Leu Thr
35

<210> 16

<211> 36

<212> PRT

<213>» BArtificial

<220>
<223> synthesized

<400> 16

Met Thr Leu Thr Val Gln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln
1 5 10 15
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20 25 30 40 Gy Ile Lys Gn Leu A n Ala Arg |1 esly@stch 2006
Ala Val GQu Arg Tyr Leu 35 40 45 45 Lys <210> 27
<21i > 51 50 <212> PRT <213> Artificial <220> <223>

worIBRS Vel &'n Gim an Asn Asn Leu 1 srOHUIEOMETE,

5

10

15

20

30

35

45

50

55

60

Arg Ala lle Qu Ala Gn Gn Hs Leu Leu G n Leu Thr

Val. Trp 10141 3 r 0 2004/ 073 20 5 10 25
oty AR L g T e e
Ile Leu Ala Val Qu Arg Tyr Leu 35 40 45 Lys Asp G n
50 <210> 28 <211> 36 <212> PRT 15 <213> Artifici al
GlaZ@gThrI223> synt hesi zed 20 <400> 28 25 Ser Ay lle
Val @°% dn Gn Asn Asn Leu Leu Arg Ala Ile du Ala 1
510 15 Gn Gn Hs Leu Leu Gn Leu Thr Val Trp Gy

<2bbe Lys Gn Leu G n 20 25 30 30 Ala Arg Ile Leu
<211> 34 '
<212>» PRT

<213> Artificial

<220>
<223> gynthesized

<400> 17
Thr Leu Thr Val @ln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln Gln
1 5 10 15

Gln Asn Asn Leu Leu Arg Ala Tle Glu Ala Gln Gln His Leu Leu Gln
20 25 30

Leu Thr

<210> 18

<21l> 35

<212> PRT

<213» Artificial

<220>
<223> sasynthesized

<400> 18
Thr Leu Thr Val &ln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln Gln
1 5 10 i5

Gln Asn Asn Leu Leu Arg Ala Ile Glu Ala Gln Gln His Leu Leuw Gln
20 25 30

Leu Thr val
35

<210> 19

<21i1> 36

<212> PRT

<213> Artificial

<220>
<223> synthesgized

<400> 19

741




35 <210> 29 35 <211> 45 <212> PRT <213> Arti fis0¥aeh 2006

<220> 40 <223> synthesized <400> 29 Ser Ay |le Val
Gn Gn Gn Asn Asn Leu Leu Arg Ala lle Au Ala 45 1

Woz@#é% 5 50 55 60 G n Gn _Hi s Leu Leu G n %i}rhéﬂa /03}{%;5

10

15

20

30

35

50

55

60

y Ile Lys Gn Leu Gn 20 25 30 Ala

Ala Val GQu Arg Tyr Leu Lys Asp G n 35 40 45 <210> 30
<212 fd,Gi 15223>

f{%ﬁ%@%‘éﬁdﬁ&f ) qEa ﬁj@g%!r & 338178 8%73 <400> 30
PCTI US2003/ 030285 G n Gn G n Asn Asn Leu Leu Arg Al a
Ile Qu Ala G n An Hs Leu 10 15 Leu G n Leu
FrhiVAT I 7 lrlé i Cechie LGéa G@lrFlngu APy Stte Leu
20 25 30"10 Al a Vval Glu Arg Tyr Leu Lys Asp A n 35 40
15 20 25 <210> 31 <211> 34 <212> PRT <213>
qu‘lhrfggiimp

<210> 20

<211> 37

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 20

Thr Leu Thr Val Gln Ala Arg Gln Leu Leun Ser Gly Ile Val Gln Gin
1 5 10 15

‘Gln Asn Asn Leu Leu Arg Ala Ile Glu Ala Gin Gln His Leu Leu Gin

20 25 30

Leu Thr Val Trp Gly
35

<210> 21

<21l> 38

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 21
Thr Leu Thr Val @ln Ala Arg Gln Leu Deu Ser Gly Ile Val Gln Gln
1 5 10 15

Gin Asn Asn Leu Leu Arg Ala Ile Glu Ala @ln Gln His Leu Leu Gln
20 : 25 30

Leu Thr Val Trp Gly Ile
35

<210> 22

<211> 44

<212> PRT

<213> Artificial
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'+ <220> <223> synthesized <400> 31 Arg Ala |l e Ghyam2006

Gn dn Hs Leu Leu Gn Leu Thr vVal Trp Gy 1 5 10 15
30 Ile Lys Gn Leu dn Ala Arg Ile Leu Ala vVal Qu Arg

-woz@@hﬁ” Lys 20 25 30 35 Asp G n <210> 33 ,ﬁ%#g@mﬁg

10

15

20

25

30

35

45

50

5 -

60

<2

>"PRT <213> Artificial <220> <223>°S esl ze
45 <400> 32 Trp Met Au Trp Asp Arg Qu IIe Asn Asa
dgﬁf %‘;ch QL.d €U Ile Hs 1 510 15 50 Ser Leu lle Qu

n Ser n Asn, Gn Gn Gn Lys Asn Au @@n Gn 20
<@%>30255 60 Leu Leu Au Leu 35 <210> 33 <211> 41
<212> PRT 12/41 3 March 2006 WO 2004/ 029073

ORS00 1930985 E 213 FoAER (FE R T I CLkshR

syntheS| zed 5 <400> 33 QIS Gy Ay Asn Asn Leu Leu Arg
Alalle Qu Ala @dn dn Hs Leu 15 10 15 10 Leu dn

GloekrnTimn Mgl LefirirgGlly Ik eﬁltwsa Gim Gle EFIGLFN Abacig |lle

Leu 20 Z5 30

Leu Thr Val Trp Gly Ile Lys Gln Leu Gln Ala Arg
35 40

<210> 23

<211> 36

<212> PRT

<213>» Artificial

<220>
<223> synthesized

<400> 23
Leux Thr Val Gln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln Gln Gin
1 5 10 i5

Asn Asn Leu Leu Arg Ala Ile Glu Ala Gln Gln His Leu Leu Glan Leu
20 25 30

Thr Val Trp Gly
35

<210> 24

<211> 42

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 24

@ln Ala Arg Gln Leu Leu Ser Gly Ile Vel Gln Gln Gln Asn Asn Leu
1 5 10 15

Leu Arg 2la Ile Glu Ala Gln Gln His Leu Leu Gln Leu Thr Val Trp
20 25 30

Gly Ile Lys Gln Leu Gln Ala Arg Ile Leu
35 40

<210> 25

9/41




15 Ala Val du Arg Tyr
34 <211> 31 <212> PRT
<223> synt hesi zed <400>
| | uAla @d@n dn Hs
WOZO%{FZS!@&' Trp Ay Ile Lys
<2AI£ \/7al 20 25 30 <210>
ey tificial <220>
isn %i‘%szl Leu Arg Ala
Leu G n Leu
<326 A n Ala Arg Ile Leu
2Pyt PEGRYYE9Asp A n Ay

<4%g;]' 1 55 44

<213> Artificial <220>

15 10 15 50 Thr Val

Leu Lys Asp G n 35 40 28 nrdiP2006
<213> Artificial 25 <220>

34 30 Asn Asn Leu Leu Arg Al a
Leu Leu G n Leu 5
Gn Leu Gn Ala R&E’ﬁﬁl’g”ﬁl_’g’&;
35 <211> 41 40 <212> PRT
<223> synt hesi zed 45 <400> 35
Ile u Ala G n dn Hs Leu
Trp Ay Ile Lys Gn
Au 20 25 30 55 Arg
35 40 60 <210> 36

Al a Val
Ay Cys

<212> PRT 13/41 3 March 2006 WO 2004/ 029073

<223> synt hesi zed 5 <400> 36

Gln Ala Brg Gln Leu Leu Ser Gly Ile Val Gln Gln Gln Asn Azn Leu

10 15

Leu Arg Ala Ile Glu Ala Gln Gln His Leu Leu @ln Leu Thr Val Trp

25

30

Gly Ile Lys Gln Leu Gln Ala Arg Ile Leu Ala Val Glu Arg Tyr

45

Gln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln Gln Glmn Asn Asn Leu

10 15

Leu Arg Ala Ile Glu Ala Gln Gln His Leu Leu Gln Leu Thr Val Trp
25

30

Gly Ile Lys Gln Leu Gln Ala Arg Ile Leu Ala Val Glu Arg Tyr Leu

45

Gln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln Gln Gln Asn Asn Leu

10
1 5
15 20
35 40
20 ;
<210> 26
<211> 48
<212> PFRT
25 <213> Artificial
<220>
<223> synthesized
30 <400> 26
1 5
35
20
40
35 40
Lys
45
<210> 27
<211> 51
50 <212> DRT
«<213> Artificial
<220>
<223> synthegized
55
<400> 27
1 5
60

16 15

Leu Arg Ala Ile Glu Ala Gln Gln His Leu Leu Gln Leu Thr Val Trp

10/41




PCTI US20031030285 Cys Ay Ay Asn Asn Leu Leu Aggu2006

Ille u Ala Gn Gn Hs Leu 15 10 15 10 Leu @ n Leu
Thr Val Trp Ay Ile Lys Ah Leu An Ala Arg Il e Leu

20 25 30 15 Ala Val G u Arg Tyr Leu Lys
WO BN 35 40 20 <210> 37 <211> 39 <2 g’”@rﬂﬁ”‘g"éib

16

15

20

30

35

40

45

50

55

60

Artificial 25 <220> <223> synt hesi zed _.<400> 37 30 Leu
Ser Ay 19e val Gn Grf°An Asn Asn L&% Leu Arg Al a
Ille u 15 10 15 Ala Gn An H's Leu Leu @ n Leu Thr
cVak1eTtR @hnyrdul @nlas Ahnrikalu 235 vAD 626 230 @ meAl & Arg
Ile L&u Ala Val 35 40 <210> 38 <231> 36 <212> PRT
45 <213> Artificial <220> <223> synthesized 50 <400>
L};SAS'D/ N Asn Thr Ile Tyr Thr Leu Leu Gu Gu Ser An
Aseg G n An 15 10 15 55 60 Gu Lys Asn Gu Gn G u
Leu Leu Qu Leu Asp Lys Trp Ala Ser Leu 20 25 30 Trp
Asn Trp Phe 35 14141 3 March 2006 WO 2004/ 029073
%%10%% 39

<2115 36

<212> PRT

<213> Artificial

<220>
<223> synthesized

“<400> 28

Ser Gly Ile Val Gln Gln Gln Asn Asn Leu Leu Arg Ala Ile Glu Ala
1 5 10 i5

Gln Gln His Leu Leu Gln Leu Thr Val Trp Gly Ile Lys Gln Leu Gln
20 25 30

Ala Arg Ile Leu
35

<210> 28
<211l> 45
<212> PRT

. <213> Artificial

<220>
<223> agynthesized

<400> 29

Ser Gly Ile Val Gln Gln Gln Asn Asn Leu Leu Arg Ala Ile Glu Ala
1 5 : 10 15

Gln Gla His Leu Leu Gln Leu Thr Val Trp Gly Ile Lys Gin Leu Gln
20 ' 25 30

ala Arg Ile Leu Ala Val Glu Arg Tyr Leu Lys Asp Gln
35 40 45

<210> 30

<211> A4l

<212> PRT

<213> Artificial

<220>
<223> synthesized
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<211> 36 <212> PRT 5 <213> Artificial <220> <33%ch 2006

synt hesi zed 10 <400> 39 PCT/ US2003/ 030285 Tyr Thr Qy
Ile Ile Tyr Asn Leu Leu Qu Gu Ser An Asn An @dn 1

’W02§§ég#ﬁ5 15 du Lys Asn Gu @n Gu Leu L$¢F§%%H%EM§€SD

10

15

30

35

40

45

50

55

p Ala Asn Leu 20 25 30 20 Trp Asn

<210> 40 25 <211> 36 <212> PRT <213> Artifici al

<220> 30 <223> synt hesi zed <400> 40 Tyr Thr Ser Leu
“4PPe *r Ser Leu Leu Gu Lys Ser An lle Gn Gn -35 1
a2 9 A5 AzhushyieuAsh 26k w1lrBe Giw 2leuld eln @EuLbeu Asp
1Lys Trp Ala& Ser Leu 20 23030 40 Trp Asn3xp Phe 35

45 50 55 <210> 41 <211> 36 <212> PRT <213>

Artifici $2243% [ <4003 A1edyr T hr
1 i f‘ﬁ vaa%om?”%%gé’é%g‘t‘ ¥ Gégglasgop&ca n Asn G n

G n 1 510 15 60 Gu Lys Asn Qu G@n Gu Leu Leu Qu

Leu Asp Lys Trp Ala Ser Leu
Ala Val Glu Arg Tyr Leu Lys Asp Gln

35 40

<210> 31
<211> 34
<212> TPRT
<213> Artificial

<220>
<223> synthesized

<400> 31
Arg Ala Tle Glu Ala Gln Gln His Leu Leu Glan Leu Thr Val Trp Gly
1 5 10 15

Ile Lys Gln Leu Gln Ala Arg Ile Leu Ala Val Glu Arg Tyr Leu Lys
20 25 30

Asp Gln

<210> 32

<211> 386
<212> PRT
<213> BArtificial

<220>
<223> gynthesized

<400> 32
Trp Met Glu Trp Asp Arg Glu Ile Asn Asn Tyr Thr Ser Leu Ile His
1 5 10 15

Ser DLeu Ile Glu Glu Ser Gln Asn Gln Gln Glu Lys Ask Glu Gln Glu
20 25 30

Leu Leu Glu Leu
35

<210> 33
<211> 41
<212> FRT

12/41




20 25 30 15/41 3 March 2006 WO 2004/ 029073 5 103%@99006
Asn Phe Phe 35 <210> 42 <211> 36 <212> PRT <21
Artificial <220> <223> synthesized <400> 42
PCT] 1JS2003/ 030285 Trp Gn Au Trp Au G
Woz"f‘%” G GuAaAsn e Thr 15 10 15 28‘3&{@2"{@”
GuGn AaGnilednd@ndulLys Asn Gu Tyr du
<o 25 Efidiel G n Lys Leu 25 35 <210> 43 <2115 42 30
<%g 12> PRT <213> Artificial <220> <223> synthesi zed
9 40vrABe140> 43 Asp Arg Qu Ile Asn Asn Tyr Thr Ser
5 Leu Ile Hs Ser Leu Ile AQu 15 10 15 Gu Ser G n Asn
'<4(9Ph @n Qu Lys Asn Gu @@n Qu Leu Leu Gu Leu 20 25

Cys ]§5 (ELZ‘{L?YS% <§9ripreu 4% %?L‘E Alig L&IJ rGQu A§Q GI:E E‘rllE) rﬂl@s L§115 40 50

10

Leu Glo Leu Thr Val Trp Gly Ile Lys Gln Leu Gln Ala Arg Ile Leu
20 25 30

Ala Val Glu Arg Tvr Leu Lys Asp Gln
35 40

20 <210> 34
-<211> 31
<212> PRT
<213> Artificial

25 <220
<223> synthesized

<400> 34

30 Asn Asn Leu Leu Arg Ala Tle Glu Ala Gln Gln His Leu Leu Gln Leu
1 5 - 10 15

Thr Val Trp Gly TIle Lys Gln Leu Gln Ala Arg Tle Leu Ala Val
a5 20 : 25 30

<210> 35
<211i> 41
40 <212> PRT
<213> Artificial

50

<220>
<223> saynthesized
45 .
<&400> 35
Asn Asn Leu hLeu Arg Ala Ile Glu Ala Gln Gln His Leu Leu Gln Leu
1 5 10 15
Thr Val Trp Gly Ile Lys Gln Leu Gln Ala Arg Ile Leu Ala Val Glu
20 25 30
55

Arg Tyr Leu Lys Asp Gln Gly Gly Cys
35 40

60 <210> 36
<211> 44
<212> PRT

13/41




<213> Artificial 55 <220> <223> synt hesi zed <40@3ju4éh 2006

60 Met Thr Trp Met Glu Trp Asp Axg Qu Ile Asn Asn Tyr
Thr Ser Leu 1 5 10 15 1.6/41. 3 March 2006 WD

wo fIRAHRO07S PCT/US20031030285 116 Hs Sefycly gl U
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35
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50

55

€r dn Asn Gn Gn du Lys Asn Gu
Gn Gu Leu Leu Gu Leu Asp Lys Trp Ala Ser Leu Trp
<2A%h FitpiicARl 35 40 45 10 <210> 45 <211> 42 <212> PRT
<225113> Artificial 15 <220> <223> synt hesi zed <400> 45
<248 AseisRdet Thr Trp Met GQu Trp Asp Arg Qu Ile Asn
Asn Tyr Thr 1 5 10 15 25 Ser Leu Ile H's Ser Leu lie
<48y ®u Ser Gn Asn Gn Gn Qu Lys 20 25 30 Asn Qu

G u leu Leu-G u 4 . < > 46
o5y Tl et S Gl 841098, W2 PRt LIV SEID> IO
synt hesi zed 40 <400> 46 Trp A n Qu Trp Au Gn Lys
Val Arg Tyr Leu Qu Ala Asn Ile Thr_ 1 5 10 15 45 Ala
Pt et Y7o e Ay T BYE 1980 & OB AT EY3 "R Gl
Tyr Gu "20 25 30 50 Leu G n Lys Leu /&sp. Lys Trp Al a

Ser Lau Txp Asn Trp Phe

Ala Val Glu Arg Tyvr Leu Lys Asp Gln Gly Gly Cys
35 40

<210> 37

<211> 39

<212> PRT

<213> Artifiecial

<220>
<223> synthesized

<400> 37
Leu Ser Gly Ile Val Gln Gln Gln Asn Asn Leu Leu Arg Ala Ile Glu
1 5 10 ) 15

Ala Gln Gln His Leu Deu Gln Leu Thr Val Trp Gly Ile Lys Gin Leu
20 ! 25 30

Gln aAla Arg Ile Leu Ala Val
35

<210> 38

<211> 36

<212> PRT

<213> Artificial

<220>
<223> synthegized

<400> 38
Tyr Thr Asn Thr Ile Tyr Thr Leu Leu Glu Glu Ser Gln Asn Gln Gln
i 5 10 15

Glu Lys Asn Glu Gln Glu Leu Leu Glu Leu Asp Lys Trp Ala Ser Leu
20 25 30

Trp Asn Trp Phe
35

14/41




35 40 45 <210> 47 55 <211> 50 <212> PRT <213>3 pMarch 2006
Artificial <220> 60 <223> synthesized <400> 47 17/41
3 March 2006 WD 2004/ 029073 PCTI US20031030285 Asn Asn

woz%%wy%r Trp An QQu Trp Gu A@n Lys Val éﬁg’b@éﬁﬂ&@*ﬁ
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55

60

510 15 5 Ala Asn Ile Thr -Ala Leu

Ala dnlle Gn dn Gu Lys 20 25 30 10 Asn Qu Tyr
AU Lkeu @n Lys Leu Asp Lys Trp Ala Ser Leu Trp Asn
S35, 40,45 Txp Phe 15 50 <210> 46 <211> 36 20 <212>
<HRT 213> Artificial <220> <223> synthesized 25 30
<X490rrtABicTep Asn Trp Phe Ile Thr Ala Leu Leu Qu G n
%Ia Gnlle Gn Gn 15 10 15 Qu Lys Asn Au Tyr GQu
;ngp G nuLys.deu Asp Lys Tip Ala Ser Leu 20 25 30 35

Pp REN"FrpPhe 35 40 <210> 49 <211> 46 <212> PRT
<0843z Artificial 45 <220>

Tyr Thr Gly Ile Tle Tyr Asn Leu Leu Glu Glu Ser Gln Asn Gln Gln
1 5 10 15

Glu Lys Asn Glu Gln Glu Leu Leu Glu Leu Asp Lys Trp Ala Asn Leu
20 25 30

Prp Asn Trp Phe
35

<210> 40

<211> 36

<212> PRT

<213> Artificial

<220>
<223> ;ynthesized

<400> 40

Tyr Thr Ser Leu Ile Tyr Ser Leu Leu Glu Lys Ser Gln Ile Gln Gln

1 5 10 15

@lu Lys Asn Glu Gla Glu Leu Leu Glu Leu Asp Lys Trp Ala Ser Leu
20 25 30

Trp Asn Trp Phe
35

<210> 41
<211> 36
<212> PRT
<213> Artificial

<220>
<223> synthesized

<400> 41
Tyr Thr Ser Leu Tle His Ser Leu Ile Glu @lu Ser Gln aAsn Gln Gln
i 5 10 15

Glu Lys Asn Glu Gln Glu Leu Leu Glu Leun Asp Lys Trp Ala Ser Leu
20 - 25 30

15/41
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<223> synthesized <400> 49 50 Trp A n G u Trp A 2006
GQu lle Ser Asn Tyr Thr Ser Leu Ile Thr 1 5 10 15 55
Ala Leu Leu Qu @n Ala Gnlle Gn A@n du Lys Asn

woz@éflr)’zgié[] '(I?rg GI28 %Epsghéeusg ZOLZ; gg%?i@‘%%%”%@#%

‘

March 2006 WO 2004/ 029073 <211> 40 <212> PRT <213>
PhArtifP' ci gl 5 <220> <223> synt hesi zed <400> 50
ﬁéﬂgé"‘zﬁ%/osozss 10 rp An du Trp Gu Arg Gu lle
Ser Ala Tyr Thr Ser Leu Ile Thr 1 5 10 15 Ala Leu Leu
Gu dn AaGnlilledndn duLys lle Qu Tyr Gu
<230 A3 25 30 Leu G n Lys Leu Gu Trp Gu Tip 35 40 20
2%7105,51 <211> 39 <212> PRT 25 <213> Arti fici al
<25R203¢: 152123> synt hesi zed 30 <400> 51 T.rp An Gu Trp
Asp Arg Qu Ile ThrAla Len Leu du @n Ala Gn 15 10
<235 35 Ile Gn Gn Gu Lys Asn Qu Tyr Gu Leu Gn Lys
<2¢%u ABPeEYESTip 20 25 30 40 Ala Ser Leu Trp Asn Trp

<afhe 12

Trp Gin Glu Trp Glu Gln Lys Val Arg Tyvr Leu Glu Ala Asn Ile Thr
1 5 10 i5

Ala Leu Leu Glu Gln Ala Gln Ile Gln Gln Glu Lys Asn Glu Tyr Glu
20 25 30

Leu Glmn Lys Leu
35

<210> 43

<211l> 42

<212» PRT

<213> Artificial
1

<220>

<223> synthesized

<400> 43

Asp Arg Glu Ile Asn Asn Tyr Thr Ser Leu Ile His Ser Leu Ile Glu
1 5 10 15

Glu Ser Gln Asgsn @ln Gln Glu Lys Asn Glu Gln Glu Leu Lieu Glu Leu
20 25 30

Asp Lys Trp Ala Ser Leu Trp Asn Trp Phe
35 40

<210> 44

<211> 48

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 44

Met Thr Trp Met Glu Trp Asp Arg Glu Ile Asn Asn Tyr Thr Ser Leu
1 5 10 15

16/41




35 <210> 52 45 <211> 39 <212> PRT .<213> Art!f;imréqllzoof;

<220> 50 <223> synthesized <400> 52 Trp A n Gn Trp
Asp Arg Gn Ile Thr Ala Leu Leu Gu Gdn Ala @dn 551

WOZ@%EE%S Ile @n d@n GQu Lys Asn Gu Tyr %gﬁg@% s

10

15

30

35

45

- 50

35

eu Asp Gu Trp 20 25 30 60 Ala Ser

Trp Phe 19141 3 March 2006 WD 20041029073

PCT1 US2003/.030285, 35 <210> 5 <21 5 .<212> PRT
Il%%éggﬂr ePfIlgﬁi%g %é‘bg‘éﬂég"lé‘“‘néjz‘,éggns%fn“t st Zed <400> 53

Trp An AQu Trp Asp Arg Qu Ile Thr Ala Leu Leu GQu

Gn Aladn 15151015 1le dn Gn Au Lys Asn Qu
clmyile Gew Lee FLElA" By LY@ ndtR &Pula P 20 2% B¢ 20 25

du Trp Phe 35 <216% 54 <211> 35°° <212> PRT <213>

Artificial 30 35 <220> <223> synthesized <400> 54

<210> 45

<211> 42

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 45
Asn Asn Met Thr Trp Met Glu Trp Asp Arg Glu Ile Asn Asn Tyx Thr
1 5 10 15

Ser Leu Ile His Ser Leu Ile Glu Glu Ser Gln Asn Gln Gln Glu Lys
20 25 30

Asn Glu Gln Glu Leu Leu Glu Leu Asp Lys
35 40

<210> 46

<21l> 46

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 46
Trp Gln Glu Trp Glu Gln Lys Val Arg Tyr Leu Glu Ala 2Asn Ile Thr
1 L] 10 15

ala Leu Leun Glu Gln Ala Gln Ile Gln Gln Glu Lys Asn Glu Tyr Glu
20 25 30

Leu @ln Lys Leu Asp Lys Trp Ala Ser Leu Trp Asn Trp Fhe

35 40 45

<210> 47

<211> 50

<212> PRT

<213> Artificial

<220>
<223> synthesgized

<400> 47

17/41
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p Gn Qu

uGnAadn 10 1540 1le Gn Gn Qu Lys Ile Qu

r@Gn Leu Gn Lys Leulle Gu Trp 20 25 30 Au Trp

35 <210> 55 «<211> 35 50 <212> P

Bout o 5o 22205 <3234 synt hesi zed <4 5@%&;@%85
n Gu Trp Qu Arg Qu Ile Thr Ala Leu Leu Qu dn

2 R0 @R ol Bp 1On Bou w60 chd €1.05:0s G2 ¥l ¥s, &0 G u Tyr

13 u Leu Grs Lys Lau Ile Qi Trp 20141 3 March 2006 WO
20041029073 20 A u Trp Phe 35 <210> 56 <211> 35 10

2> P 213> Artifici 2 223
MR e ks IS 0EE 1oLl o B by Sl B S By o @ 1
GQu Trp Au Arg Gn lle Thr Ala Leu Leu Au Gn Al a

Gn 1510151ledn Gn du Lys Tie u Tyr Gn Leu
Asg ‘HHL";‘gE Gleeadpn @ Tﬁ‘r psp 2ge Fop Bt :gr Leu Trp Asn

ordoes

Trp FPhe
50

<210> 48

<211l> 36

<212> PRT

<213> Artificial

<220> .
<223> synthesized

<400> 48

Trp Asn Trp Phe Ile Thr Ala Leu Leu Glu @Gln Ala Gln Ile Gln Gln
1 5 10 15

Glu Lys Asn Glu Tyr Glu Leu Gln Lys Leu Asp Lys Trp Ala Ser Leu
20 25 30

Trp Asn Trp Phe
35

<210> 49

<211> 46

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 49
Trp Gln Glu Trp Asp Arg Glu Ile Ser Asn Tyr¥ Thr Ser Leu Ile Thr
i 5 10 15

2la Leu Leu Glu Gln Ala Gln Ile Gln @ln Glu Lys Asn Glu Tyvr Glu
20 25 30

Leu Gln Lys Leu Asp Glu Trp Ala Ser Leu Trp Glu Trp Fhe
35 40 45

- <210> 80

18/41

Trp Gu Arg Au 1 5 11e Thr A a Lew M&uh 2006




10

15

20

30

35

45

50

55

Au Trp Phe 35 30 <210> 57 <211> 39 <212> PR% March 2006
<213> Artificial 35 <220> <223> synt hesi zed <400> 57
40 Trp Gn GQu Trp AQu dAn Lys Ile Thr Ala Leu Len Qu

in Ala dn 1510 151ledn Gn du L yr
woz@a/gzsvp_’fgu Gn Lys Leu Asp Lys Trp 45 20 2§8yﬁ§&ﬂ3§§@§g

Leu Trp Asn Trp Phe 35 50 <210> 58 <211> 39 <212>
:3%;‘5(%? <213> Artigci al <220> <223> synthesized 60
Irp Gn uTrp Gn Gn Lys Ile Thr Ala Leu
“Péu ét’%afiiia% Ala Gn 21141 3 March 2006 WO 2004/ 029073
<240>5 5 PCTI US20031030285 10 15 Ile A n dn A u Lys Asn
<2@>u s¥yyheddzgd Leu G n Lys Leu Asp Lys Trp 20 25t 30
<4@g a (OEIy Leu Trp Gu Trp Phe 35 10 <210> 59 <211> 39
3123 PRT 15 <213> Artificial <220> <223> synthesized

Trp Gln ¢lu Trp Glu Arg Glu Ile Ser Ala Tyr Thr Ser Leu Ile Thr
1 5 10 15

Ala Leu Leu Glu Gin Ala Gln Ile Gln €ln Glu Lys Tle Glu Tyr Glu
20 25 30

Leu Gln Lys Leu Glu Trp Glu Trp
35 40

<210> 51

<211l> 39

<212> PRT

<213> BArtificial

<220>
<223> synthesized

<400> 51
Trp Gln Glu Trp Asp Arg Glu Ile Thr -Ala DLeu Leu @lu Gln Ala Gin
1 5 10 ' i5

Ile Gln Gln Glu Lys Asn @lu Tyr Glu Leu Gln Lys Leu Asp Lys Trp
20 25 30

Ala Ser Leu Trp Asn Trp Phe
35

<210> 52

<21i> 39

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 52

Trp Gln Glu Trp Asp Arg Glu Ile Thr Ala Leu Leu Glu Gln Ala Gln
1 5 10 i5

Ile Gln Gln Glu Lys Asn Glu Tyr Glu Leu Gln Lys Leu Asp Glu Trp
20 25 30

2la Ser Leu Trp Glu Trp Phe

19/41
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20 <400> 59 Trp Gn GQu Trp Gu An Lys Ile Thr 3Alach 2006

Leu Leu Gn Gn Alad@n 1510 15 25 1le dn Gn du
Lys Asn Gu Tyr Qu Leu Gn Lys Leu Ala Gu Trp 20 25

d L T Al T Ph 35 <2
wo 28037 a Ay Leu Trp Ala Trp Phe < éﬁﬁn%ooﬁa}gs;

<211> 35 <212> PRT <213> Artif.iciral <22
synt hesi zed <400> 60 Trp G n Qu Trp Gu An Lys Ile
Thr a Leu Leu Gn Gn Ala Gn 4515 10 15 1le Gn
Gn u Lys Ile Qu Tyr Qu Leu An Lys Leu Ile Qu
<2Lpp 520 25 30 50 Gu Trp Phe 35 55 60 <210> 61 <211>
<A1 ¥12> PRT <213> Artificial <220> <223>
: ﬁtlggs%zed]oﬂ/ 41 3 March 2006 WO 2004/029073

| Us20031030285 <400> 61 G n Gn Gn Asn Asn Leu Leu

- <2Apg Ala lle AQu Ala dn @n His Leu 515 10 15 Leu

<2Zin bewhsBhredAla Trp Gy Ile Lys G n Leu Gn Ala Arg
<Itbe eu 20 25 30 10 Ala Val Qu Arg Tyr Leu Lys Asp
&h 35 40 15

Trp Gln Glu Trp Asp Arg Glu Ile Thr Alza Leu Leu Glu Gln Ala Gln
i ' 5 10 15

Ile Gln Gln Glu Lys Asn Glu Tyr Glu Leu Gin Lys Leu Asp Glu Trp
20 25 30

Glu Txp Phe
35

<210> 54

T o<211> 35

<212> PRT
<213> Artificial

<220>
<223> gsynthesized

<400> b4
Trp Gln Glu Trp Glu Arg Glu Ile Thr Ala Leu Leu Glu Gln Ala Gln
1 5 10 15

Ile Gln Gln @lu Lys Ile Glu Tyr Glu Leu Gln Lys Leu Ile Glu Trp
20 25 30

Glu Trp Phe
35

<210> 55

<211> 35

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 655

Trp Gln Glu Trp Glu Arg Glu Ile Thr Ala Leu Leu Glu Gln Ala Gln
1 5 10 15

Ile Gln Gln Glu Lys Asn Glu Tyr Glu Leu Gln Lys Leu Ile Glu Txp

20/41




20 25 <210> 62 <211> 41 <212> PRT <213> Arti Bipgdrah 2006

<220> <223> synthesized <400> 62 Gn G n Gn Asn Asn
Leu Leu Arg Ala Ile Qu Ala Gn Gn Hs Leu 1 5 10 15

wozoﬁ%&ﬁﬁ;ee n Leu Thr Val Ala Ay Ile Lys Gpﬁl_{/[p%%@s &l a
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Leu 20 25 30 35 Ala Val Qu Arg yS
Asp An 35 40 <210> 63 <211> 49 40 <212> PRT <213>
Artifici8l <220> <22325synthesized 48%<400> 63 dn
Ala Arg An Leu Leu Ser Ay Ile val An dn Gn Asn
cidshpley 1 5 10 15 50 Leu Arg Ala lle Au Ala Gn Gn
Hs Asa Leu An Ala Thr Val Trp 20 25 30 55 Ay lle
Lys Gn Leu Gn Ala Arg Ile Leu Ala Val Qu Arg Tyr
HeU 35 40 45 60 Lys 23/41 3 March 2006 WO 2004/029073
<2§%10f5 64 <211> 51 <212> PRT 5 <213> Artificial <220>

<2$223rrsynt hesi zed
<213> Artificial

<220>
<223> synthesized

<400> 56

Trp Gln Glu Trp Glu Arg Glu Tle Thr Ala Leu Leu Glu Gln Ala Gln
1 5 10 15

Ile Gln Gln Glu Lys Ile Glu Tyr Glu Leu Gln Lys Leu Asp Glu Trp
20 25 : 30

Glu Trp Phe
35

<210> 57

<211> 30

<212> PRT

<213> Artificial

<220>
<223> gynthesized

<400> 57

Trp Gln Glu Trp Glu Gln Lys Ile Thr Ala Leu Leu Glu Gln Ala Gln
1 5 10 15

Ile Gln GIn Glu Lys Asn Glu Tyr Glu Leu Gln Lys Leu Asp Lys Trp
20 25 30

Ala Ser Leu Trp Asn Trp Fhe
35

<210> 58

<21l> 39

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 58

Trp Gln Glu Trp Glu Gln Lys Ile Thr 2Ala Leu Leu Glu Gln Ala Glun

2141
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a0

10 <400> 64 PCT/US2003/030285 G n Ala Arg G n Lewdren 2006
Ser Ay Ile val @n Gn @n Asn Asn Leu 1 5 10 15 15
Leu Arg Ala Ile u Ala Gn Gn Hs Ala Leu G n Ala

WO”EFME?‘?' Tr-p 20 25 30 20 Ay lle Lys G pekihoidfioRka
g

e Leu Ala Val Au Arg Tyr Leu 35 40 45 Lys Asp
1 Adn 25 505<21O> 65 <211>0 49 30 <212> PRT <213>
Artificial °35 <220> <223% synt hesi zed <400> 65 Gdn
Ala Arg An Leu Val Ser Ay Leu Val Gn dn A@n Asn
IlASHn [Glhe 61d 1gs 26n &5 TAOGHOLdeelnAlG Wuakdpelys@Em Al a Thr
An Hs2ANaVal dn Ald Leu Val Trp' 0 25 30 Ay Val
Lys Gn Leu Gn Ala Arg Val Leu Ala Leu Qu Arg Tyr
Al&b%fL%5TﬁpGﬁ5T§pP&ys <210> 66 55 <211> 49 <212> PRT
<2133s5Artificial <220> 60 <223> synthesi zed <400> 66
24/ 41 3 March 2006 WO 2004/ 029073 PCTI US2003/ 030285
<2§§ngle Arg Gn Leu Leu Ser Ay Ile Val Gn Adn dn
«<fsh @sn Leu 1 5 10 155 Leu Arg Ala lle Gu Ala lle
<2{3>n ddrs Ala Leu G n Ala Ile Val Trp
<213> Artificial

<220>
<223> synthesized

<400> b9

Trp Gln Glu Trp Glu Gln Lys Ile Thr Ala Leu Leu Glu Gln Ala Gln
1 5 10 15

Ile Gln Gln Glu Lys Asn Glu Tyr Glu Leu Gln Lys Leu Ala Glu Trp
20 25 30

Ala Gly Leu Trp Ala Trp Phe
35

<210> 60

<211> 35

<212> PRT

<213> Artificial

<220>
<223> gynthesized

<4£00> 60

Trp Gln Glu Trp Glu Gln Lys Ile Thr Ala Leu Leu Glu Gln Ala Gln
1 5 10 15

Ile Gln Gln Glu Lys Ile Glu Tyr Glu Leu Glm Lys Leu Ile Glu Trp
20 25 30

Glu Trp Phe
35

<210> 61

<211> 41

<212> PRT

«213> Artificial

<220>
<223> gynthesized

22/41




20 25 30 10 Ay lle Lys Gn Leu G n Ala Arg || ezlapdich 2008
Ala Val GQu Arg Tyr Leu 35 40 45 15 Lys <210> 67
<211> 49 20 <212> PRT <213> Artificial <220> <223>

W0 20 ‘{’EJE sized 25 <400> 67 G n Ala Arg Gn lp?gm}/g)l{)g@ﬁ%s
eu
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uVal Gn dn dn Asn Asn Ile 15

Arg Ala Leu Qu Ala Thr Gn H's Ala Val Gdn Ala Leu

Val Trp 20 25 30 35 Ay Val Arg A n Leu Gn Ala Arg
<408 tYeu Ala Leu Gu Arg Tyr Ile 35 40 45 40 Lys <210>
18810 490 924 b2n 31y 524 220 BRT 11803 A1 BiChal 1&?20> 50
1 <223> synt hwesi zed <400> 68 Gn Ala Arg @n Leu Leu

Ser Ay Ile val An Gn @n Asn Asn Leu 55 1 5 10 15

Leu Arg Ala_ lle u Ala T i n_Hi a | . Gn Ala
LeEe‘ﬂ“\?&? B 02 So° 5 30° g EI[ Iilgffafﬁi%ﬁ%fny el"dn Al a

Arg Val Lea Ala Leu Gu Arg Tyr Ile 25/41 3 March 2006

WD 20041029073 35 Lys Asp G n 5 50 <210> 69
Ala val Glu Arg Tyr Leu Lys Asp Gln

35 40

<210> 62

<211> 41

<212> PRT

<213> Artificial

<220>
<223> gynthesized

<400> 62

Gln Gln Gln Asn Asn Lew Leu Arg Ala Ile Glu Ala Gln Gln His Leu
1 5 10 15

Leu Gln Leu Thr Val Ala Gly Ile Lys Gln Leu Gln Ala Arg Ile Leu
20 25 30

Ala Val Glu Arg Tyr Leu Lys Asp Gln
35 40

<210> 63

<211> 4%

<212> PRT

<213> Artificial

<220>
<223> gyanthesized

<400> 63

@ln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln Gln Gln Asn Asn Deu
1 5 10 15

Leu Arg Ala Ile Glu Ala Gln Gln His aAla Leu Gln Rla Thr Val Trp

20 25 30

Gly Ile Lys Gln Leu Gln Ala Arg Ile Leu Ala Val Glu Arg Tyr Leu
35 40 45

Lys

23/41
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<21

<211> 51 10 <212> PRT <213> Artificial <220> <33A%eh 2006
synt hesi zed 15 <400> 69 40 45 PCTI US20031030285 d n
Ala Arg An Lau Val Ser Ay Leu Val Gdn Gn Gn Asn

15 10 15 20 Leu Arg Ala Leu d C@é@ i <N
Wozﬁﬁisﬂzﬂsg Leu A n Ala Thr Val Trp 20 25 33’ %9@#51’]“?33
g ly

Lys A n Leu Gn Ala Arg Val Leu Ala Leu Gu Arg Tyr
|l e 435 40 45 30 Lys Asp A n 50 <210> 70 35 <211> 51
helZ: PRT <213> Artificial <220> 40 <223>
<B¥nteResi zed <400> 70 G n Ala Arg A n Leu Lau Ser Ay
<213be avedfi@am A n A n Asn Asn Leu 45 1 5 10 15 Leu Arg
‘2%Ir>a e §5u élgong GIVnI HiLs AIG_a L(Eu G'Gn AIAIa Tm V?:

p y Val Lys n Leu n a Arg e
Py SKPZtg‘eVaﬁegG u Arg Tyr Leu 35 40 45 55 Lys Asp G n
<«afB 6@ <210> 71 <211> 41 <212> PRT 26141 3 March 2006

WO 2004/ 029073
Gln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln Glm Gln Asn Asn Leu

i 5 10 15

DLeu Arg Ala Ile Glu Ala Gin Gln His Ala Leu Gln Ala Thr Val Trp
20 25 30

Gly Ile Lys Gln Leu Gln Ala Arg Ile Leu Ala Val @lu Arg Tyr Leu
35 40 45

Lys Asp Gln
50

<210> 65

<211> 49

<212> PRT

<213> Artificial

<320>
<223> synthesized

<400> 65
Gln Ala Arg Gln Leu Val Ser Gly Leu Val Gln Gln Gln Asn Asn Tle
1 5 10 15

Leu Arg Ala Leu Glu Ala Thr Gln His Ala Val Gln Ala Leu Val Trp
20 i 25 30

Gly Val Lys Gln Leu Gln Ala Arg Val Leu Ala Leu Glu Arg Tyr Ile
35 40 45

Livs

<210> 66

<211l> 49

<212> PRT

<213> Artificial

T <220>

<223> synthesized

<400> 66
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<213> Artificial <220> <223> synthesi zed. 3 March 2006

PCTI US20031030285 <400> 71 10 15 Adn G n G n Asn Asn
Lau Leu Arg Ala Ile Qu Ala Gn @n Hs Leu 1 5 10 15

e Lau 20 25 30 Ala Val G u Arg Tyr-
Gn 35 40 20 <210> 72 <211> 49 <212> PRT <213>
Artificial_ 25 <220> <223> synt [ < > 72 30 Gn
aunfly KoGHE BT (o Rer ey o St E A R el e
Asn Leu .1 5 10 15 Leu Arg Ala lle Au Ala Gn Gn
Hs Leu Leu G n Leu Thr Val Phe 35 20 25 30 Ay lle
LeyApry ElanTlec@ludly Bjeatlaris|}e meaﬁlm%a\gﬁ Vet FAr g Tyr
Leu 35%%0 45 40 Lys 45 50 55 <210> 73 <211> 51
<212> PRT <213> Artificial <220> <223> synthesized
174008y B1(Gdv GilnanIAr rgGle leolrlbomal S8n 2@ \IvkllguVal G n
Gn &n Asn Asn Leut® 1 5 10 15 60 4ou Arg Ala Ile Gu
Ala Adn Gn Hs Leu Leu dn Ala Thr Val Trp 20 25 30

lys

Wozoﬁgwﬁsn Lau Thr Val Phe Ay Ile Lys Gn Fgﬁg%&[@‘%ﬁ%p

<210> 87

<211> 4%

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 67

Gln 2Ala Arg Gln Leu Val Ser Gly Leu Val Glan @ln Gln Asn Asn Ile
1 5 10 15

Leu Arg Ala Leu @lu Ala Thr Gln His Ala Val Gln Ala Leu Val Trp
20 25 30

¢ly val Arg Gln Leu Gln Ala Arg Val Leu Ala Leu Glu Arg Tyr Ile
35 40 45

Lys

<210> 68

<211> 51

<212> PRT

<213> Artificial

<220>
<223> synthesized

* <400> 68

Gln Ala Arg Gln DLeu Leu Ser Gly Ile Val Gln Gln Gln Asn Asn Leu
1 5 10 15

Leu Arg Ala Ile Glu Ala Thr Gln His Ala Val Gln Ala Leu Val Trp
20 25 30

Gly Val Lys Gln Leu Gln Ala Arg Val Leu Ala Leu Glu Arg Tyr Ile
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27/ 41 3 March 2006 WO 2004/ 029073 PCTI US2003103Q38kch 2006
Gy Ile Lys @n Leu Gn Ala Arg Ile Leu Ala Val Gu
Arg Tyr Leu 35 . 40 45 5 Lys Asp G n 50 10 <210> 74

P\F’gsi zed <400> 74 20 Gln A n G n Asn

< > A1 <212> PRT <213> Artificial 15 >
wosgffp P Qe

10

15

25

30

35

45

50

55

Arg Ala lle Qu Ala Gn A@n Hs Leu 15 10 15 25 Leu
Adn ASa Thr val Trp®y lle Lys Af°Leu Gn Ala Arg

Ile Leu 20 25 30 Ala Val Au Arg Tyr Leu Lys Asp dn
are®130 <210> 75 <211> 36 <212> PRT 35 <213>

Ardol ficial <220> <223> synthesized 40 <400> 75 Asn

Ala Ser Trp Ser Asn Lys Ser Leu Gu A@n lle Trp Asn
<2A}1§>n gt 15 10 15 45 Thr Trp Met Au Trp Asp Arg Gu
<2li € &sn Asn Tyr Thr Ser Leu Ile 20 25 30 50 Hi's Ser
<hel ddre 35 <210> 76 55 <211> 36 <212> PRT <213>
<2AB% | fdteiiglial<220>

<220
<223> gynthesized
<400> 69

Gln Ala Arg Gln Leu Val Ser Gly Leu Val Gln Gln Gln Asn Asn Ile
1 5 10 15

Leu Arg Ala Leu Glu Ala Gln Gln Hisg Ala Leu Gln Ala Thr Val Trp
20 25 30

Gly Ile Lvs Gln Leu Gln Ala Arg Val Leu Ala Leu Glu Arg Tyr Ile
35 40 45

ILys Asp Gln
50

<210> 70

<211> b1

<212> PRT

<213> Artificial

<220>
<223> gynthesized

<400> 70
Gln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln Gln Gln Asn Asn Leu
1 5 10 15

Teu Arg Ala Ile Glu Ala Glan Gln His Ala Leu Gln Ala Thr Val Trp
20 25 30

Gly Val Lye Gln Leu Gln Ala Arg Ile Leu Ala Val Glu Arg Tyr Leu
35 40 45

Lys Asp Gln
50

<210> 71
<21l> 41
<212> PRT
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60 <223> synthesi zed <400> 76 28141 3 March 20086 p¥e:h 2006

2004/ 029073 PCT/ US2003/ 030285 Asn Lys Sex Leen G n
Gnlle Tzp Asn Asn Met Thr Trp Met Glu Trp 1 5 10 15

WOZ@#%F’{SNQ GQu Ile Asn Asn Tyr Thr Ser k;ci.)ggmhgé(%gﬁgn

10

15

20

30

35

45 .

50

55

60

e u 20 25 30 10 du Ser-G n Asn

15 <211> 36 <212> PRT <213> Artificial <220>
<2 I ftHesi zed <400> 77 Lys Ser Leu Gu G n I|e Trp
«<feh Asn Met Thr Trp Met GQu Trp Asp 25 1 5 10 15 Arg
<23 dyheneBsseaAsa Tyr Thr Ser Leu Ile His Ser Leu lie

Gu QQu 20 25 30 30 Ser Gn Asn Gn 35 35 40 45
<42%109 78 <211> 36 <212> PRT <213> Artificial <220>
BE LA W B@:?'Lé@@exf%@@ila?glesgfu kﬁueﬁ B1rGif} 1du€ Trp Asn
1 Asn Met Thrs Trp Met Gu Tap Asp Arg 1 5140 15 50 Gu

Ile Asn. Asa Tyr Thr Ser Leu lie H's Ser Leu lie Gn

Au Ser 20 25 30.Gn Asn Gn Gn
Leu Gln Leu Thr Val Phe Gly Ile Lys Gln Leu Gln Ala Arg Tle Leu

20 25 30

Ala val Glu Arg Tyr Leu Liys Asp Gln
35 40

<210> 72

<211> 49

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 72
@ln Ala Arg Gln Leu heu Ser Gly Ile val Gln Gln Gln Asn Asn Leu
1 5 10 15

Leu Arg Ala Ile Glu Ala Gin Gln His Leu Leu Gln Leu Thr Val FPhe
20 25 30

Gly Ile Arg Gln Leu Gln Ala Avrg Ile Leu Ala Val Glu Arg Tyr Leu
35 40 45

Lys

<210> 73

<21il> 51

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 73
Gln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln Gln Gln Asn Asn Leu
1 5 10 15

Leu Arg Ala Ile Glu Ala Gln Gln His Leu Leu Gln Ala Thr Val Trp
20 25 30
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55 35 <210> 79 <211> 36 60 <212> PRT <213> 3 March 2006
Artificial 29141 3 March 2006 WD 2004/ 029073 <220>
<223> synt hesi zed 5 <400> 79 PCTI US2003/ 030285 Leu G u

e Trp Asn Asn Met Thr Trp Met Qu
wo afiofh peligifldols,

5 10 15 10 Ile Asn Asn Tyr Thr Ser

“Ser Leu Ile Qu Qu Ser An 20 25 30 Asn Gdn An GQu
15 35 <210> 80  <211> 20 <212> PRT <213

SR IRICAr eI Ag% E&s% A ia%legéR“Z%"gjf’do’;e“so G u
A@nlle Tip Asn Asn Met Thr Trp Met G u Trp Asp Arg
GQulle 15 10 15 30 Asa Asn Tyr Thr Ser Leu Ile. H's

LySeeel®y |le Au Au Ser An Asn 20 25 30 35 G n Gn
33 Lys 35 40 <210> 81. <211> 36 <212> PRT <213>
Artificial 45 <220> <223> synt hesi zed <400> 83.

<210> 74

<211i> 41

<212> PRT

<213> Artificial

<220>
<223>» sgynthesized

<400> 74

Gln Gln Gln Asn Asn Leu Leu Arg Ala ITle Glu Ala éln Gln His Leu
1 5 10 15

Len Gln Ala Thr Val Trp Gly Ile Lys Gln Leu Gln Ala Arg Ile Leu
20 25 30

Ala Val Glu Arg Tyr Leu Lys Asp Gln
35 40

<210> 75

<21l> 386

<212> PRT

<213> Artificial

<220>
<223> synthesized

<400> 75
Asn Ala Ser Trp Ser Asn Tys Ser Leu Glu Gln Ile Trp Asn Asn Met
1 5 10 15

Thr Trp Met Glu Trp Asp Arg Glu Tle Asn Asn Tyr Thr Ser Leu Ile
20 25 30

His Ser Leu Ile
35

<210> 76
<21l1> 36

<212> PRT

<213> Artificial

<220>
<223> gynthesized

<400> 76
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50 Gnlle Trp Asn Asn Met Thr Trp Met A u Trp A3Rarf 9006
GQulle Asn 1 5 10 15 Asn Tyr Thr Ser Leu Ile H's Ser
Leu Ile Gu Au Ser An Asn Gn 55 20 25 30 Gn Qu

n 35 60 <210> 82 30/41 3 March 20
WOZ%’B%@%ZQO?S <211> 36 <212> PRT <213> A? F@?&‘ﬁ“%ﬁm’?s

10

5

20

30

35

45

30

55

60

<220> <223> synt hesi zed <400> 82 PCT/ CTS2003/ 030285 10
e T e, T g Au
?S:nl ].E’SA%E ﬁ%g%léiﬁrél\ﬁt% Ti:g A‘T’%rﬁﬁ%{ §§} Lllfpegptl @pﬁ% Ser Leu
Ile Qu Gu Ser Gn Asn An Gn 15 20 25 30 Gu Lys
Asn G.u 35 20 <210> 83 <211> 36 <212> PRT. 25 <213>

Asﬁrﬁrﬁfﬁl&i%i g9 263 TR ITSIE At HES LR ARy AP0 E 83 Trp
Asn Asn Met Thr Trp Met "G u Trp Asp Arg Qu Ile Asn
Asn Tyr 1 5 10 15 35 Thr Ser Leu Ile H's Ser Leu lie

Gl@ Ser@lg 8er G n Asn An An GQu 20 25 30 40 Lys Asa
Gu G°n 35 <210> 84 45 <211> 36 <212> PRT

<210> 77

<211> 36

<212> PRT
<213> Artificial

<220>
<223> gynthesized

<400> 77

Lys Ser Leu Glu Gln Ile Trp Asn Asn Met Thr Trp Met Glu Trp 2Asp
1 . 5 10 15

Arg Glu Ile Asn Asn Tyr Thr Ser Leu Ile His Ser Leu Ile Glu Glu
20 25 30

Ser Gln Asn Gln
35

<210> 178

<211> 36

<212> PRT

<213> Artificial

<220>
<223> gynthesized

<400> 78
Ser Leu Glu Gln Ile Trp Asn Asn Met Thr Tip Met Glu Trp Asp Arg
1 5 10 15

Glu Ile Asn Asn Tyr Thr Ser Leu Ile His Ser Leu Ile Glu Glu Ser
20 25 30

Gln Asn Gln Gln
35

<210> 79

<211l> 36

<212> PRT

<213> Artificial
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<213> Artificial <220> 50 <223> synthesi zed <4@Gkar842006
Asn Asn Met Thr Trp Met Qu Trp Asp Arg Gu Ile Asa
Asn Tyr Thr 55 1 5 10 15 Ser Leu Ile His Ser Leu lle

wozfighiollsl L 51141°3 Warch 2006 WO 2004105503y ﬁ‘??%

10

15

20

25

30

35

45

50

35

60

85 5 <211> 36 <212> PRT <213> Artificial <220>
z% 32, Syt hesi zed <400> 85 PCTI LJS20031030285 Asn I\/bt
sIyrl vaét GQu Trp Asp Arg Qu Ile Asn Asn Tyr Thr

<48ex 7915 1510 15 20 25 30 35 Leu Ile His Ser Leu lle
Gu u Ser An Asn An A@n @u Lys Asn 20 25 30 du
ieg e TefrIsndsrost "8p Tr&é‘ﬂﬁl%m 299359 BRT  <213>
YAartificial %220> <223> synt hesi zed <400>7"86 Met Thr
Trp Met Qu Trp Asp Arg Qu Ile Asn Asn Tyr Thr Ser
rleeasn HsnSrviOrhiSred(Lel |18 His s8eriek gle Ble GGIL gex3Gln Ser G n
Asn And®n du Lys As#>3d u

Asn Gln Gln Glu
35

<210> B0

<211> 36

<212> PRT

<213> Artificial

<220>
<223> aynthesized

<400> 80
Glu Gln Ile Trp Asn Asn Met Thr Trp Met Glu Trp Asp Arg Glu Ile
1 5 10 15

Asn Asn Tyr Thr Ser Leu Ile His Ser Leu Ile Glu Glu Ser Gln Asn
20 25 : 30

Gln @ln Glu Lys
35

<210> 81

<211> 36

<212> PRT

<213> Artificial

<220>
<223> gyanthesized

<400> 81

Gln Ile Trp Asn Asn Met Thr Trp Met Glu Trp Asp Arg Glu Ile Asn
1 5 10 i5

Asn Tyr Thr Ser Leu Ile Hig Ser Leu Ile Glu Glu Ser Gln Asn Gla
20 25 30

Gln Glu Lys Asn
35

<210> 82
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20 25 30 An du Leu Leu 45 35 <210> 87 <211>3%ﬁar592006
<212> PRT <213> Artificial 55 60 <220> <223>
synt hesi zed <400> 87 Thr Tip Met Qu Trp Asp Arg G u

woziio}t/gm@%” An Tyr Thr Ser Leu Ile 1 5 10 1%%}%&0@?%0%@

10

13

20

30

35

45

30

55

60

u du Ser Gn Asn An @n du Lys

32/ 41 3 March 2006 WD 2004/ 029073 20 G u Lau Leu Qu
H713532210> 88 <211> 36 10 <212> PRT <213> Artificial
<«oh9s 20,2%: 5220> <223> synt hesi zed <400> 88 25 30

"PCT/ US2003/ 030285 Trp Met Qu Trp Asp Arg GQu Ile Asn
<388n Tyr Thr Ser Leu Ile Hs 1 5 10 15 Ser Leu Ile Gu
<GP SBERFEYAsn G n Gn Ju Lys Asn Gu Gn Gu 20 25
<«38-Ley Leu Au Lau 35 30 <210> '89 <211> 35 <212>
PRT

Ile Trp Asn Asn Met Thr Trp Met Glu Trp Asp Arg Glu Ile Asn Asn
1 5 10 15

Tyr Thr Ser Leu Ile His Ser Leu Ile Glu Glu Ser Gln Asn Gln Gln
20 25 a0

Glu Lys Asn Glu
35

<210> 83

<211> 36

<212> PRT

<213> Artificial

<220>
<223> synthesgized .

<400> 83
Trp Asn Asn Met Thr Trp Met Glu Trp Asp Arg Glu Ile Asn Asn Tyvr
1 5 10 15

Thr Ser Leu Ile His Ser Leu Ile Glu Glu Ser Gln Asn Gln GIn Glu
20 25 30

Lys Asn Glu Gln
35

<210> 84

<211> 36

<212> PRT

<213> Artificial

<220>
<223> sgynthesized

<400> B4

Asn Asn Met Thr Trp Met Glu Trp Asp Arg Glu Ile Asn Asn Tyr Thr
1 5 10 15

Ser Leu Ile His Ser Leu Ile Glu Glu Ser Gln ZAszn Gln Gln Glu Lys
20 25 30

Asn Glu Gln Glu
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<213> Artificial 35 <220> <223> synt hesi zed <408388nh 2006
40 Met Qu Tip Asp Arg Qu Ile Asn Asn Tyr Thr Ser Leu
Ile His Ser 1 5 10 15 45 50 Lau Ile Glu Gu Ser @n
i, Gn Qu Lys Asn Gu G n Glu Leu u

Wm@g@”ﬁ?p SE 2105790 ot1s 56 <pios PrECHUSDylelS
Artifgsci al <220> <223> synthesized 60 <400> 90 G u
Trp ASp Arg Qu Ile Asn Asn Tyr Thr Ser Leu lle His
Ser Lau 33/41 3 March 2006 WD 2004/029073 1 5
<RCT| 852003/ 030285 10 15 Ile Au Glu Ser Gn Asn Gn

5 <¥h & u Lys Asn Au Gn Gu Leu Leu 5 20 25 30 G u
jj.}gp %M% 35 10 <210> 91 <211> 36 <212> PRT 15
<213> Artiticial <220> <223> synthesized 20 <400> 91
<28>Trp Asp Arg Au Ile Asn Asn Tyr Thr Her Leu lle His

10 <B8r pedhddiesd 1 5 10 15 Gu Au Ser An Asn Gn @n Qu
<J‘0¥§ ,ggn Gu dn du Leu Leu Qu

Asn Met Thr Trp Met Glu Trp Asp Arg Glu Tle Asn Asn Tyr Thr Sexr
15 i 5 10 i5

Leu Ile His Ser bLieu Ile Glu Glu Ser Gln Asn Gla Gln Glu Lys Asn

20 25 30

20

Glu Gln Glu Leun

35

25

<210>" 86

<211> 36

<212> PRT

<213> Artificial
30

<220>

<223>» synthesized

<400> 86
35

Met Thr Trp Met Glu Trp Asp Arg Glu Ile Asn Asn Tyr Thr Ser Leu
1 5 10 15

4) Ile His Ser Leu Ile Glu Glu Ser Gln Asn Gln Gln Glu Lys Asn Glu
20 25 30

Gln Glu Leu Leu
45 35

<210> 87
<211> 36
50 <212> PRT
<213> Artificial

<220>
<223> synthesized
55
<400> 87
Thr Trp Met Glu Trp Asp Arg Glu Ile Asn Agn Tyr Thr Ser Leu Ile
1 5 10 15
60 .

His Ser Leu Ile Glu Glu Ser Gln Asn Gla Gln Glu Lys Asn Glu Gln
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20 25 30 30 Leu Asp Lys Trp 35 <210> 92 35 <2Blaardh 2006

<212> PRT <213> Artificial <220> 40 <223>

synt hesi zed <400> 92 Asn Tyr Thr Her Leu Ile H's Ser

e Qu JQu Her Gn Asn Adn 4515 u

woztog}gzs:klésn Gu d@n du Leu Leu Gu Leu Asp JL"%E;@%"S”%"% -

Her 20 363 30 50 55 60 Leu Trp Asn Tr P, 35 <210> 93

<211> 36 <212> PRT <213> Artificial 2220> <223>

synt hesi zed 34/41 3 March 2006 WO 2004/ 029073

GRCT#USR2068/ 030285 <400> 93 Thr Ser Leu Ile H's Ser Leu
5 1le GP% du Ser An Asn Gn Gn du 515 10 15 Lys

Asn Qu @n GQu Leu Leu Au Leu Asp Lys Trp Al a Ser

ey Bep 20 25 30 10 15 20 25 Asn Trp Phe Asn 35

<5A3032694 <211> 36 <212> PRT
10 <212> PRT
<213> Artificial

<220>
<223> synthesized
15
<400> 88
Trp Met Glu Trp Asp Arg Glu Ile Asn Asn Tvr Thr Ser Leu Ile His
1 5 10 ‘ 15
20 '
Ser Leu Ile Glu Glu Ser Gln Asn Gln Gln Glu Lys Asn Glu Gln Glu
20 25 30
25

Leu Leu Glu Leu
35

30 <210> 89
. <211> 35
<212> DPRT
<213> Artificial

35  <220>
<223> synthesized

<400> 8%

40 Met Glu Trp Asp Arg Glu Ile Asn Asn Tyr Thr Ser Leu Ile His Ser
1 5 10 15

Leu Tle Glu Glu Ser Gln Asn Gln Gln Glu Lys Asn Glu Gln Glu Leu
45 20 25 30

Leu Glu Asp
35
50
<210> 50
<211> 36
<212> PRT
55 <213> Artificial

<220>
<223> synthesized

60 <400> 90

Glu Trp Asp Arg Glu Tle Asn Asn Tyr Thr Ser Lew Ile His Ser Leu
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<213> Artificial <220> <223> synthesized <400>23%44re68P006

Leu Ile Hs Ser Leu lle du QQu Ser dn Asn An dn
Gnlys 1. 510 15 30 Asn Qu @n Gu Leu Leu G n Leu

WOZ@@*E’% Trp Ala Ser Leu Trp Asn 20 25 3%{"-%?7205%@30&%[]

10

- 15

- 20

30

35

35 <210> 95 <211> 36 40 <212> P
Artificial 45 50 55 60 <221(%> <223> synt hl%si zed <400>
95 Leu Ile Hs Ser Leu Iledu Gu Ser AN Asn Gn An
GQu Lys Asn 15 10 15 Au dn Gu Leu Leu Qu Leu Asp
Iley Slil e AdraciSensnl gy FmpelAsiys Tasp G1R20E1EZS18(LeRlTeuAsn || e
Thr 35 ¥@10> 96 <211>2%3 <212> PRT 35141 3 March
2006 WD 2004/ 029073 PCT/ US20031030285 <213> Artifi ci al
eR2 202 asp<243> synthesized 5 <400> 96 Lys Ser lieu GQu
G@n Ibe Trp Asn Asn Met Thr Tip Met Au Trp Gu 15
10 15 10 Arg Qu Ile Asp Asn Tyr Thr Ser Leu Ile Tyr

<§%g_ lgtfu lle Au du

<21l> 36
<212> PRT
<213> Artificial

1

<220>
<223> gynthesized

<400> 91
Trp Asp Arg Glu Ile Asn Asn Tyr Thr Ser Leu Ile His Ser Leu Ile
1 5 10 15

Gilu Glu Ser Gln Asn Gln Gln Glu Lys Asn Glu Gln Glu Leu Leu Glu
20 25 30

Leu Asp Lys Trp
35

<210> 92
<211> 36
<212> PRT

| <213> Artificial

40

45

50

55

60 -

<220>
<223> synthesized

<400> 02

Asn Tyr Thr Ser Leu Ile His Ser Leu Ile Glu Glu Ser Gln Asn Gln
1 5 10 15

Gln Glu Lys Asn Glu Gln Glu Leu Leu Glu Leu Asp Lys Trp Ala Sex
20 25 30

Leu Trp Asn Trp
35

<210> 93

<211> 36

<212> PRT

<213> Artificial

<220>
<223> synthesized
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20 25 30 15 Ser An Asn A n G n Gu Lys Asn G us@rch 2006
Au 35 40 20 <210> 97 <211> 36 <212> PRT <213>
Artificial 25 <220> <223> synt hesi zed <400> 97 30 Asn
Thr Trp Met Au Trp Gu Arg Au

WOZ@?}@Z% 1510 15 Ser Leu Ile Tyr Ser ngg fllﬁﬁaﬁ&%&é
Ser An Asn An d@n Au Lys 35 20 25 30 Asn Gu dn
$doy ¢35 40 <210> 98 <211> 30 <212> PRT 45 <213>
Artificial <220> <223> synthesized 50 <400> 98 G u
TH'IT perGiep AregHiEl 8prl] e ASpRIASFLuTSar Glhrasgedin|@u dlhe Tyr

> 1Ser Leu 1 5 10 15 55 60 1¥% G u Gu Ser & n Asn A n
@n Au Lys Asn Qu Gn Gu 20 25 30 <210> 99 <211>
129 asr<dil2eL PRl 1AL & oMukClip2006:1Q12004/102%033
PCTI US20981030285 <213>25Artificial 5 Ser Leu Gu A n

10 IIeTrpAsnAsnl\/bt Thr "rrp Met Gu Trp Gu Arg 15

Asn Trp Phe sn
35

- 15

<210> 94

<211> 36

<212> PRT

<213> Artificial
20

<220>

<223> synthesized

<400> ¢4

Ser Leu Ile His Ser Leu Ile Glu Glu Ser Gln Asn Gln Gln Glu Lys
1 5 10 15

30 2asn Glu GIn Glu Leu Leu Glu Leu Asp Lys Trp Ala Ser Leu Trp Asn
' 20 - 25 30

Trp Phe Asn Ile
35 35

<210> 95
<211> 36
40 <212> PRT
<213> Artificial

<220>
<223> synthesized
45
<400> 95
Leu Ile His Ser Leu Ile Glu Glu Ser @ln Asn Gln Gln Glu Lys Asn
1 5 10 15
50
Glu Gln Glu Leu Leu Glu Leu Asp Lys Trp Ala Ser Leu Trp Asn Trp
20 25 30
53

Phe Asn Ile Thr
35

60 <210> 96
<211> 43
<212> PRT
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GQu lle Asp Asn Tyr Thr Ser Leu Ile Tyr Ser Leu 3lNi&ch 2006
20 25 15 20 <400> 100 25 caggctcgtc agctgctgtc
tggtatcgtt cagcagcaga acaacctgct gcgtgctatc 60 <220>

synt hesi zed <400> 99 <210> 100 <211> 147  <212>
w0 2@%&%73 é%i'rrztéaozsmsofs%

10

15

30 .

35

45

50

55

<213> Artificial <220> <223> synth

aagct cagc agcacgctct gcatgctacc gtttggggta tcaaacagct
<%@5gé€?@ t2h20 30 atcctggetg ttgaacgtta cctgaaa 147
<55810> 101 <211> 147 <212>.DNA 35 <213> Artifici al
<32220zynti2d3ad synt hesi zed 40 <400> 101 caggctcgtc

a ctg tttc tggtctggtt cagcagcaga acaacatcct gcgtgctatg
“60”> gdagct accc agcacgctgt tcaggctctg gtttggggtg
1 BAAER0GT, GGABACHEH 120 e QL i) IACTS, lggaaegtta
icat caaa <21> 102 <211> 147 50 <212> DNAs <213>
Artificial 55 60 <220> <223> synthesized 147 <400>
102 cagatccgtc agctgctgtc tggtatcgtt cagcagcaga
oS PGl BT oTH, o e JAAEE AL giR Ut ot
gcaggctatc gtttggggta tcaaacagct gcaggctcgt 120

atcctggctg ttgaacgtta cctgaaa :
Ser Gln 2sn Gin Gln Glu Iys Asn Glu Gln Glu
35 40

<210> 97

<211> 36

<212> PRT

<213> Artificial

<220>
<223> gynthesized

<400> 97

Asn Asn Met Thr Trp ¥Met Glu Trp Glu Arg Glu Ile Asp Asn Tyr Thr
1 5 10 © 15

Ser Leu Ile Tyr Ser Leu Ile Glu Glu Ser Gln Asn Gln Gln Glu Lys
20 25 30

Asn Glu Gln Glu
35

<210> 98

<211> 30

<212> PRT

<213> Artificial

<220>
<223> gynthesized

<400> 98
Glu Trp Glu Arg Glu Ile Asp Asn Tyr Thr Ser Leu Ile Tyr Ser Leu
1 5 10 15

Tle Glu Glu Ser Gln Asn Gln Gln Glu Lys Asn Glu Gln Glu
20 25 30

<210> 99
<211> 29
<212> PRT
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147 37/41 3 March 2006 WD 2004/ 029073PCT/ US2003/30358285006
<210>103 <211>123 <212>DNA 5<213>Artificial <220>
<223>synt hesi zed 10<400>103 cagcagcaga acaacct gct
WOZ&Q@E&% at c gaagctcagc agcacctgct gcagct g%{iﬁ@ 003/030285
gcttggggta tcaaacagct gcaggctcgt atcctggctg ttgaacgita
< gg%%?gggﬁgo 15cagl23 <210>104 <211>123 20<212>DNA
<J13SAFtiTicial <220> <223>synt hesi zed 25 <400>104
<f@gcagcaga acaacctgct gcgtgctatc gaagctcagc agcacct gct
<¥PSagerughesBOi gtt gct ggt a t caaacagct gcaggct cgt
5 <atgct gctg ttgaacgtta cctgaaagacl20 30 cagl23 <210>105
3822915108 <212>DNA <213>Artificial <220>
séd0rR2 syl bRt 4Q0z1 08t Apaket £t orb Gah GEact C
itctgat cgaa gaat ctcaga accagcagga aaaaaacgaaGO
10 450aggaactgc t ggaact gga caaat gggct tctctgtgga
C tcl1l08 <2%83%%6 <211>117 50<212>DNA
Gé‘z%%g%ﬁ §3“. Traf™< o‘ﬁeu%f §ysr$fh1'§§i]1§l8d 55
15
<210> 100
<211> 147
<212> DNA
<213> artificial
20
<220>
<223> synthesized
<400> 100
5 caggetegie agetgetgte tggtatcgtt cagecagecaga acaacctget gegtgetate 60
gaagctecage agecacgoctet geaggetace gtttggggta tcaaacaget geoaggotegt 120
atectggetg ttgaacgtta cctgzaa 147
30
. <210> 101
<211i> 147
<212> DNA
35 <213> Artificial
<220>
<223> gsynthesized
40 <400> 101
caggctegte agetggttte tggtctggtt cagcagecaga acaacatect goghgctetg 60
gaagetacee agecacgctgt teoaggetetg gtttgggatg ttaaacaget geaggetegt 120
45 gttctggete tggaacgtta catczaa 147
<210> 102
<211> 147
50 <212> DNA
<213> Artificial
<220>
<223> synthegsized
535
<400> 102
cagatcogte agetgetgte tggtategtt cageageaga acaaccetget gegtgetate 60
gaagctatce ageacactet geaggekate ghtttggggta tcazacaget geaggetegt 120
60 .
atectggetg ttgaacgtta cctgaaa 147
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<400>106 tggcaggaat gggaacagaa aatcaccgct ctgct @gasen 2006
aggct cagat ccagcaggaa60 aaaaacgaat acgaactgca
gaaact ggac aaatgggctt ctctgtggga atggttcll7 60 <210>
41 3 March 2006 WO 2004/ 029073PCTI 85
wo bR 21 3 DOINA 2o95Art 11 e ol Beano OISR
<223>synt hesi zed <400>107 caggcccgcc agctgctgtc
£SPgcategt g cagcagcaga acaacctgcet gcgcgcecatc60 10
<9Ag0Gegagc agcacgccct gcaggcccgc gtgtggggca tcaagcagct
<graggescgcl20 atcctggccg tggagcgcta cctgaagld7? 15
5 <2PBrOMMOFiedr11>147 <212>DNA <213>Artificial 20 <220>
<§§}§3>synthesized <400>108 25caggcccgcc agctgcetgtc
LHccOLgLg cagCcagcaga acaacatcct gcgecgecct g60
gaggccaccc agcacgccgt gcag ccctg gtgtggggcg tgaagcagct
10 <gwaggozcgcl20 gtgctggeccc tggagcgcta catcaagld7 30
cagrpgagya G9ReHIrS g Troe el XPRYY t3%e 2ANgaRit et §Rpgligace 20> 60
<223>synt hesi zed 40<400>10 t a c
R e A R
15 c@@ggccatcc agcacgccct gcaggccatc gtgtg-ggca tcaagcaget
gcaggcccgcl20 45at cctggecg tggagcgcta cctgaagld’
SALOTHO
<211> 123

20 <21i2> DNA
<213> Artifiecial

<220>
<223> gynthesized

<400> 104
cagcageaga acaacctget gegtgcetate gaageteage agcacctget geagebgace 60

gttgetggta tcaaacaget goaggetegt atcotggetg ttgaacgtta cctgaaagac 120
30
- cag 123

<210> 105
35 <211> 108
<212> DNA
<213> Artificial

<220>
40 <223> synthesized

<400> 105
tacacctete tgatecacte tctgatcogsa gaatctcaga accagcagga aaaaaacgaa 60

45  caggaactyge tggaactgga caaatggget tetetgtgga actggtte 108

<210> 106
<211> 117
50 <212> DNA
<213> Artificial

<220>
) <223> synthesized
55
<400> 106
tggcaggaat gggaacagaa aatcaccget ctogctggaac aggetcagat ccagcaggaa 60

aaaaacgaat acgaactgea gaasactggac aaatggoett ctctgtggga atagtic 117
60 :

<210> 107
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<211>123 50<212>DNA <213>Artificial <220> 3 March 2006
<223>synt hesi zed 55 <400>110 cagcagcaga acaacct gct
gcgcgccat ¢ gaggcccagc agcacctgct gcagct gacc60
ggca tcaagcagct gcaggcccgc atcctgg ta

Wozcg@%g%ggaclzo 60 cagl23 39/41 3 March O SE A AS
2004/ 029073 <210> 111 <211> 123 <212> DNA 5 <213>
Srtificial <220> <223> synthesi zed PCT/ US2003/ 030285
< (§>< ?ickdl cagcagcaga acaacctgct gcgcgccatc
gaggcccagc agcacctgct gcagctgacc 60 gtggccggca

5 <32%magcagct gcaggcccgc atcctggecg tggagcgceta cct gaaggac
P30 IHREGIeD10> 112 <211> 108 20 <212> DNA <213>
Lifheial <220> <223> synt hesized 25 30 <400> 112
cdgBEAGed 668 qéPat CERGLGLE ChPRALEFA G SRt &8 CRGA DD 60

10 accagcagga gaagaacgag 60 caggagctgc tggagctgga
TRIAETEHY BECCIC e’ VeRIgECACEYGITIsa LpaFsagrt Peaareqys 11 %20

af%%géQECJDQ¥§a§é%c§%?%Q%Eaég'ti ficial 147

15

<210> 108

<211> 147

<212> DNA

<213> Artificial
20

<220>

<223> synthesized

<400> 108
25 caggcccgece dagebggtgte cggecgegtg cageageoaga acaacatect gegegeectg 60

gaggccacce agcacgeegh geaggecctg ghotgggageg tgaageaget goaggocege 120

gbgetggece tggagegeta catcaag ' i 147
30 .

<210> 109
<211> 147
<212> DNA
35 <213> Artificial

<220>
<223> synthesized

40 <400> 108
cagatcegee agetgotgbe cggeategtg cagcagoaga acaacctget gogogecatco 60

gaggccatee agcacgeect geaggecate gtgtgggoaca tcaageaget geaggecege 120
45 atccotggecy tggagegeta cotgaag 147

<210> 110

<21l> 123

50 <212> TNA
<213> Artificial

<220>

<223> gynthesized
55

<400> 110

cagcagcaga acaacctget gegecgecate gaggeccage ageacetget goagetgace 60
o gectggyycea tcaageaget geaggocege atoctggeog tggagegeta cctgaaggac 120

cag 123
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<220> <223> synthesized 40 <400> 113 tggcaggadtMarch 2006
gggagcagaa aagaacgagt acgagctgca 45 50 55 <210> 114
<211> 36 <212> PRT <213> Artificial <220> <223>

wo 200YMoppssi zed <400> 114 108 gatcaccgce ctg

10

15

20

30

35

40

45

50

55

aggcccagat ccagcaggag 60 gaagctggac aagt %‘ég@%&’"“mss
ccctgtggga gtggttc 117 Leu Thr Trp A n GQu Trp Asp Arg
Sy Lie Asn Asn Tyr Thr Ser Lieu 1 5 10 15 60 Ile Tyr
«528t hey Ile Au AQu Ser Gn Asn An Adn AQu Qu Asn
<@2et DRO 25 30 40/41 3 March 2006 WO 2004/ 029073

<RET/ s2663£D30255 A n GQu Leu Leu 35 5 41141

<220>
<223> synthesized

<400> 111
cagcageaga acaacctget gegegecate gaggeceage agcacctget gecagotgacce 60

gtoggecggea tecaageagct gecaggoccge atcctggeog tggagcgecta cctgaaggac 124

cag 123

<210> 112
<211> 108
«212> DNA
<213> Artificial

<220>
<223> synthesized

<400> 112
tacacctcoe tgatccacte cctgatcgag gagtoccaga accagcagga gaagaacgag 60

caggagetge tggagetgga caagtgggec teectgbtgga actogtic 108

<210> 113
<211l> 117
<212> DNA
«213> Artificial

<220
<223> synthegized

<400> 113
tggcaggagt gggagcagaa gatcaccgee ctgetggage aggcoccagal ccagcaggag 60

aagaacgagt acgagetgea gaagcoctggac aagtgggect cecoctgbtggga ghtggttc 117
<210> 114

<21il> 36

<212> BPRT

<213> Artificial

<220>
<223> synthesized

<400> 114

* Leu Thr Trp Gln Glu Trp Asp Arg Glu Ile Asn Asn Tyr Thr Ser Leu

1 5 10 15

Ile Tyr Ser Leu Ile Glu Glu Ser Glu Asn Gln Gln Glu Glu Asn Glu
20 25 30
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Gln Glu Leu Leu
35
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