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[0004] In the manufacture of biologically active proteins

for human therapeutics, the extension of the half-life of
biologically active proteins has been attempted through
physical means (e.qg., altered route of administration,
nanoparticle encapsulation and liposomal entrapment), chemical
modification (e.qg., emulsions, pegylation and
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modification of primary protein structure, polymer tags, human
serum albumin fusion, incorporation of post-translational
modification). See, for example, Lord, et al., Clin. Cancer
Res. 7:2085-2090 (2001), and van Der Auwera, et al., Am. J.
Hematol. 66:245-251 (2001). However, such approaches have
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aspect of the present inventiagn is | rect ed to a
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pol ypeptide (am no acid extension) that conprises
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extension) that comprises from 2 to about 500 repeating units
of a peptide motif. The motif comprises a major constituent
and a minor constituent, in which the major constituent is two
or more residues of one amino acid selected from Gly (G), Asn
(N) and Gln (Q), and the minor constituent is one or more
residues of one amino acid selected from Ala (A), Ser (S), Thr
(T)y, Asp (D), Gln (Q), Glu (E), His (H) and Asn (N), with the
proviso that none of the amino acids is present in both the
major constituent and said minor constituent, wherein the
plasma half-life of the conjugate is modified relative to the
intrinsic half-life of the unconjugated biologically active
polypeptide. The term “modified”, as used he;ein, refers to
an increased or a decreased half-life relative to the plasma
half-life of the unconjugated biologically active polypeptide
or protein itself (i.e., the intrinsic half life). By the
phrase “intrinsic half-life” it is meant the half-life of the
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antibody fragment or domain, single chain antibody,
genetically or chemically optimized antibody or fragment
thereof, a soluble gpl20 or gplé0 glycoprotein, a coagulation
factor, a soluble receptor such as a tumor necrosis factor
(TNF) ~o type IT receptor, a therapeutic enzyme or
erythropoietin (EPO). In some embodiments, the protein
conjugate has a modified half-life that is decreased relative
to the intrinsic half-life of the unconjugated biologically
active polypeptide, e.g., wherein said biologically active
polypeptide comprises a recombinant activated protein C or a

recombinant Factor VII.

[ooo08] Another aspect of the present invention is directed
to a composition comprising the protein conjugate and a

carrier. In some embodiments, the composition is a
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molecule from said cell.

[00011] A further aspect of the present invention i1s directed
to a method of determining whether a given protein conjugate
exhibits a modified plasma half-life compared to the intrinsic

half-1ife of the unconjugated biologically active polypeptide,
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[0011] Figure 2 is a schematic representation of the PHO-G-

CSF-NN x pBSK vector.

[0012] Figure 3 is a schematic representation of the PHO-G-
CSF- (NNT) 65 x pBSK vector.

[0013] Figure 4 is a schematic representation of the PHO-G-
CSF- (NNT) 155 x pBSK vector.

[0014] Figure 5 is a schematic representation of the PHO-G-
CSF- (NNT) 155 x pCEZ2 vector.

[0015] Figure 6 is a Western blot of several different G-CSF-
polypeptide conjugates and unconjugated G-CSF.



[0010] Figure 1 is a schematic representation of the
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“polypeptide” are homologs thereof.

[0019] The term "purified" as used herein means that the
biologically active protein conjugate has been purified to a

level adequate for its intended use.

[0020] The present invention is directed, in a general aspect,
to a protein conjugate comprising a biologically active
polypeptide coupled via peptide bond to a polypeptide that
comprises from 2 to about 500 units of a peptide motif that
contains a major constituent of two or more residues of one
amino acid selected from Gly (G), Asn (N) and Gln (Q), and a
minor constituent of one or more residues of one amino acid
selected from Ala (A), Ser (S), Thr (T), Asp (D), Gln (Q), Glu
(E), His (H) and Asn (N), provided that none of the amino
acids is present as both a major constituent and minor

constituent. The protein conjugates of the present invention
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022, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232, 233,
034, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245,
046, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257,



42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
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378, id@@/d§¥b493%%1/Gééboe?%%253§4 %@5'2553 68?726¥Q8' 389,

390, 284, 2632, 2643,26994 2689526739&6839269, 3952,7039271 400 401,
272 273, 274, '275, 276, 277, 278, 279 ,
402, 283, A, 2845, 2d86, 08807 2840828§0928941§ 4139141£§2 413,

414, 493, 294, 295, 2896, 2879, 2980,2921,30230142302,4803, 425,
304 305.° 306, 307. 308. 309  310. 31 313

126, 304, 38, 3469, 3070, A8, 3082, 3803 3234 3793592436, 437,

438, 32%, 32k, 3263, 3202 32543 32944 330,5,3344633247333448, 449,
334, 335," 336, '337, '33 340, 341 342 343
450, %, 3463, 3054 34855 349563505735145852 15553 160, 461,

354,
62, 30k 3 357 ¢ 35857 3596536 614786247363, 4864,
62 3%? 4562% gg; 35346686 5Bg7; 3288 3Q11693 747637§73§74473.16 473,
474, IS, 3766, 3171, IE, 3?@9 3460, 3@@1438é9288§833&ﬂ84 485,

) 3 38 39Q, 3 39 39 9
186, % g§8 gég 398039891403@201%934 g946)3194&‘??544496 T

498, 406, and750208 tha9 inglodisgl ang]gubggpge thereof).

[0025] As described above, the polypeptide conjugated to the
biologically active polypeptide may also be referred to as an
amino acid or polyamino extension (hereinafter “amino acid
extension”) of the biologically active polypeptide. The amino
acid extension may be situated at the N-terminus, at the C-
terminus or at both the N- and C-termini, with respect to the

biologically active polypeptide sequence.

[0026] Without intending to be bound by theory, Applicants
believe that the amino acid extensions do not adopt stable
conformations and as such, do not interfere with or otherwise
influence the activity of the protein. Also, limiting the
amino acid extension to two different amino acids is believed
to reduce the chemical complexity of the amino acid extension,

which helps minimize the potential for immunogenicity, as well



414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424,
425, 426, 427, 428, 429, 430, 431, 432, 433, 434,

Wa@3B604RE9 437, 438, 439, 440, 441, 442, 443, PABES2006/002501
445, 446, 447, 448, 449, 450, 451, 452, 453, 454,

455, 456, 457, 458 . 460, 4 : 4 ;
as aljggingegonerie sBguuadiofot iyeyyicngdalyhoerties
far mﬂ%%,eﬁﬂgnsig§1y4§gan41%,pﬁﬂhih&ﬂﬂthEQMQM8Bbe48&? 4g5 just

, y 4 490, . 491, 492, 493, 494, 495, 496,
one typfy or ' 9% aé%n%o?)cj((%hus i ncl udi ng any subrange
thereof). [0025] As descri bed above, the pol ypeptide

[0027]c|oajrugalthdf tich¢ heiobbglogléal lactdicte veopsbypeptirde nfayides
al so. be referred to_as_an. _am no.acid qr pol yam :
any PEytehi 6ﬁnfﬁ89épﬂap?g%veaﬁ1on86 gﬁggseégér?gi’o%’%) Egjf%yt ATl
in v:pd'c?ﬂ 09i_3§a|]g£¢/lﬂ§)éﬂ>ﬁ/ﬁj¢ml yReptickel Hecaminenteyd such  as
extensi on may be situated t he N-termnus to.t -
recomy I S UBRE 4B -BOEh (EAECKESRhd T2 Eiri & WA Felbdctaona
half-1prd he B ohogi gal | ydaetirue1pol ygepti de ssequence.andpoint,

[ 0026] W.thout intending to be bound t heor,
partigpkdFEant§ompél eV ARRH (oS BRRMEC MR U BREeREordiao When

delivdPiqadopt st ableccwpifor netdonssand asestch, dognot cures,
Interfere wwth or otherwise influence the, activjty of

amelighat @9 ot 6ith. L2PSeNS | LRPL | RIS aff no SactHV ekt dseare 10

that R0 didd ergnt a@@e&%a@@.iv@iﬁ/i,s bebisngd the regeseof the
the chem cal conplexity of the am no acid extension,
vertelvhied Hey pslawing z&heheP POt ests aloF of | Hﬁﬁﬁb@éii ft5ease-

TypesasP%B!bio?oﬁ@c%qqggO%%%{%epc¥ﬁg§%99§1OQ@ﬁgﬁnkﬁs cytokines,
al 'owi ng for the nodulation of physicocheni cal
chemohinper t i ed yrpaokibes  ext dAsiapsisy t haitGEPigussi bl hormones,

u se ofy] - ty i nd i
oo ILRUIRGLEG oo B0 ol S0 YO0 01 shcamites ans
antibpdyypepuindetisncleudegroamyy Frsttains (i felakpiRp rfaf | yeceptors
. ol [ I .-e. y i S ' i I -
lnClu§%| )e%g%t :j%g%e( pr%dﬁgggptrcggbnbe%(inaintI%{b%@uﬁé% agype I, -l
recepteronbnhagbnhatman GLESF feheECBF)afdr @ahychchemically or

genetﬂ%%@igfgﬁgggﬁ%%% Qgiﬁﬁiéf%eWgﬁkgrgg deﬁ&éﬁghészﬁn1enzymes
include activated protein C, factor VII, collagenase (e.g.,
marketed by Advance Biofactures Corporation under the name
Santyl); agalsidase-beta (e.g., marketed by Genzyme under the
name Fabrazyme); dornase-alpha (e.g., marketed by Genentech
under the name Pulmozyme); alteplase (e.g., marketed by
Genentech under the name Activase); pegylated—asparaéinase
(e.qg., marketed by Enzon under the name Oncaspar) ;
asparaginase (e.g., marketed by Merck under the name Elspar) ;
and imiglucerase (e.g., marketed by Genzyme under the name
Ceredase). Examples of specific polypeptides or proteins
include, but are not limited to granulocyte macrophage colony
stimulating factor (GM-CSF), granulocyte colony stimulating
factor (G-CSF), macrophage colony stimulating factor (M-CSF),
colony stimulating factor (CSF), interferon beta (IFN-B),

interferon gamma (IFNy), interferon gamma inducing factor I



particularly froma therapeutic standpoint, neaning

that when delivered to a vertebrate organism treats,
we2@s/seyr es, aneliorates, or |essens the synpCDIS2006/02501

a given disease in that vertebrate, or alternatively,

prolongs the life of t ebr a S ngy t hega
(IGIF) pro&ﬁ@§§§ﬂr@%QQﬂrﬁﬁ%Yp%ls% %Or T&%g%yofhgyalgglcallgTEs
regul%%%bve1ﬁﬂﬁﬂeI@§tiﬁ§tﬂdﬁ cyhokmaés T“Chéﬂmkl@EBressed and

nphoki nes, |.i gands, tar ar
preﬁﬂ@%@ﬁtéﬁ%ﬁ@?ﬁﬂkﬂn@aBSP9E g l%ﬁﬁﬁ%ﬁgﬁ 5 ed® 9
MIP- 1J§“%n&”WIPDﬂ¥Bfra%@&%h&an@@jdﬂdﬂ@dtﬂdﬂnnmstlﬁkanplésctor

receptors i ncl ude TNF. t
(LEIE‘nem@ﬁuﬁlqg“ﬁ@¥+ve@Lgfowpgcggggp ; &g%%ﬁistkupﬁr necrosis
factod e?@lﬁf“ WY eherbeal | e oF., gepetieeably goeith edactor

ol'u ceptors. Exanples of ‘enzynes |nclude
(EGFE) ,actfas'gub@lr pp@{d@tﬁie@uaflacgyé@ww| faé: |o|rag‘(3Y]Eé\§% (efglbroblast
growtﬂn¥g%%§?i M??annﬁgr@%O&@S%Hﬁe§a55690rﬁGF®n waden tdeeived
dnt 'y 'agal si dase-beta (e.g., marketed by
neurotGemphyine underctde nakBDRBbr azynBFUrabFRRSENaFpha (NT™2) 7

neurot'(:;e' n_néar I?ﬁtl‘e%é y %G?QE?SBthn@Ier I\t’lhﬂl Namgeurotrophin->5
o2y rie) | f'epl ase g., mar ete by Genent ech
(NT-5)undeiibhe eabe ﬁmwnanﬁﬁ%lV€ﬁbgyﬁaF@Br8§BéPagf%%E%F (GDNF),

c:lllaué‘yS geUrgggfggﬁ%g by, &Ngon ¢ ?gg?g t hgyage Spar Jieceptor,

aragi nas g., marke Mer ck un t he name
erythﬁﬂpqmﬁaln A4DEO) M ghwedriasernd. @plumh@k@ﬂ§§oﬁyoé@ﬁﬁ®n§ g
I speg
99120p8P§ qﬁ%ﬂs ¥Cg§ §g§§§L i nc ude%§%gp are %%tﬁ??%ﬁ?eés ?

humantnguandbﬁﬁyﬂenn30ﬁnphage (BBVbngnvetlope aptekeiact end the
ranul acyte_co sti facto
gp16o(G;g %rﬂgEFBphdﬁ% CO|0%§gﬁplmﬁy%$%%£%%Ctg§ (%PSS)gplz
glyco§@$@@ynst|nulat|ng factor (CSF), interferon beta
(IFN—P) interferon gamma (I FNy), interferon ganma

nduci n fact 9 WD 2006/ 081 2Q06/
[0028{|én|:) ?aneé?q%)c?(iliﬁ ntsr,owt(% fggt g:feg ek Lé? Q,Q) an§9§7 the
half-RAMEESE éregunatgedamngn aattifnea tiodyp empdriive s‘]thhgrqhat it is

decregégégs g&al?/%pr%%r :’Eﬁ lé%r%%csrl%t ehdglf rrg%gphqg;e desirable.
Such embodiments 1include recomblnant activated protein C
(e.g., marketed by Eli Lilly under the name Xigris) and
recombinant Factor VII (marketed by Novo Nordisk under the

name NovoSeven) .

[0029] Biologically active polypeptides may be used to treat
diseases such as Parkinson's disease, cancer, and heart
disease. In addition, therapeutic polypeptides may be used to
treat autoimmune disorders such as multiplé sclerosis;
Sjogren's syndrome; sarcoidosis; insulin dependent diabetes
mellitus; autoimmune thyroiditis; arthritis (e.qg.,
osteoarthritis, rheumatoid arthritis, reactive arthritis, and
psoriatic arthritis); ankylosing spondylitis; and scleroderma.
Also, therapeutic polypeptides of the present invention can be
used to treat acute and chronic inflammatory disorders, to

promote increase in stature, to promote wound healing, and to
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MP-1-a and MP-1-P), Leishmania elongation initiating
factor (LEIF), platelet derived growth factor (PDGF),

wo covoisrzerr osis  factor (TNF), growth factors, PET/GS2006/002501
epi dermal growt h factor (EGF), vascul ar endotheliw

ow h factor_ (VEGF f|b grgwt Acto
preven%Féﬁp Sl %% %FggFgr ?k%£§onbraln r|veglssues’ or

organsheur ot rophic factor (BDNF), neurotrophin-2 (NT-2),
neurotrophln 3 (NT-3), neurotrophin-4 (NT-4),

rotrophin-5 I [
[0030]ne ’PotSPS%h Er?g—%%{)?d )Eﬁﬁ%)dlﬁie& lesl ar%/l]l%: ?Jgtj \Oég}:ﬂzlde is G-
CSF. faG}ﬂUSKC»H%aucéﬁﬁ aa?yﬁﬁ protetepabion erpthr gpécesen of
i nsulin .and solu al ro
neutréﬁ%ﬁ%%i %ﬂﬂﬁﬂ te Shs. tfhe é%%p %ﬁﬁﬁ?éhﬁﬁf% gp%%%reby
providi ?ﬁlWHHQ?%%&U&Len@ﬂﬁHdtBJQHIﬁ)ghhvebopenﬁeotEOﬂ As
e 0
cro1a i SO0 R ALY A A % OLRLEPL SR 3xh -

CSF 11}g?ﬁéﬁﬁﬁ%$a@£@dt@oﬁDdréatihg vhalbuki fferafs ®f leukopenia
| Ol OQI Ca

active pol ypeptide t hat
(a reééé?@aséﬁv?éléﬁ?v@hﬂgetﬁgl$ rfﬁ%ﬁﬁghaﬁpd1|?eu§r%penla (a
reducgffll%@{éllg ofstqgé‘mﬁr@@djc Tent s |néhudpeheaonzbmai]arHeutropenla
activated protein r ket ed El
resultyrgeran H@W?@g??%ée%%ob fq% n‘é?]%{ ‘Eé%tjo?k?}r(‘ilons
(mar ket ed by Novo Nordi sk under the nane NovoSeven).

[0031] 0028%keBiokagicsalay asbinve offolrypepidsie s ey e lsdde: tnder
treat diseases such as_ Parkin

on cancer
the  gpaBchearft! ! Hixeade. ﬁR%ﬁdlt?Ba @ﬁ%ﬁ%ﬁ%ﬁfﬁc ehograstim
NEUTMM@GF&A&e@RﬂRMCQ@E@I}S egdn§o natrl’l“.@@tra&lﬂl@ﬂ rrmm&w ).  GRAN®

dlsordqgs such as nultiple sclerasis; .
and NEYROFBN; 2 Sar B 0BLV§5S T HebF =0 p@ﬁ&éjﬁté iforRagonbinant

E. com®l LLtys; ayfrjTRBdeCt Ryoictiahosy Tar®t Riret i > Ylated and
osteoarthritis, rheumatoid arthritis,,.reactive

produeed hit t FecompEnapsofHat FeLlhf t hrYEYsYE” ankyl s Hyycosylated

with %Eggdghhhg g sghsdodaidmy oA e hhekaREWRIC region of
ol ypeptides of the present invention can be _used to

1ntactrehtGaQ@Fepaﬂdu@ﬁdohmcr$©@mbhﬂﬁﬁﬁr§ dFeéideRsisSt o
pronote increase in stature, to pronote wound heal i ng,

[0032?n%§f&e from G-CSF, per se, G-CSF analogs that are
biologically functional or have biological activity are also
useful. Methods of preparing rh-G-CSF are disclosed in U.S.
Pate%t 4,810,643. Various G-CSF analogs are also reported in
U.S. Patent 4,810,643. The polynucleotide encoding rh-G-CSF
and the amino acid structure of rh-G-CSF are both provided in
U.S. Patent 5,985,265. |

[0033] A representative example of an amino acid sequence (and
the corresponding polynucleotide sequence) of a protein
conjugate of the present invention is shown in Table 4. The

PHO leader sequence is included.

[0034] In the amino acid seqguence, the PHO leader sequence is

from amino acids 1 to 18, G-CSF is from amino acids 19 to 192,
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10 WO 2006/ 081249 PCT/ US2006/ 002501 prevent rejection
after transplantation of cells, tissues, or organs.

wQ 0@803%128n some preferred enbodi ments, the pol pEEPSI0d€002501
is G CSF. G CSF induces rapid proliferati on and

rel ease of . neutrophil nul.q tg the ds 193 t
and thy gBHsey di e h%?le‘gyexp?SW i'ng a t%znr agnelutl AT ect °
347. imhef isgbl Bedonf et idemotAsl bgxphal Ned isymlos.. Pat ent

6,831, 158, recombinant hunan (rh)-G CSF is generally

used trea | ous KQpy a
[0035]; e%i%céjge O{ %Wh}% O%ﬁ‘%@f%‘ji(ggnd 1'{te';hocpéeni aluClelC
acids neaducesl I@v@d@ftmwmpneasw seqkepemanaﬁdlelc acmds 55
neutropenja__result | n _an.increa scep I
to 574G | A eRt T of8S LGORIT GSmar ol By eoarht Foas ot o

cial preparations
NNT155 (i@ Bl eervan b abhe underl eitcheqiatesl 42 grasliodd <TAG)

(GRAN(O and NEUPOCGEN'), |enograstim (NEUTROG N(r) and
constiGRAGOEFFEETP &7FHkrt ograsti m (NEU- UP(r)) . GRAN( 1)

and NEUPOGEN(r) are non-glycosyl ated and produced in
[00361 ecanMydaant emlﬁadﬁméntsel Ithe NELMROGE N(fr)r@}n@atlng peptide

GRANOCYTE( r Y. yl at.ed and du .
units rje%o%FYﬁ%% F:%oa{g éngEU&%H "i $hon- gI@%%sy St §gProtetn
conjuddtd Ebveapime accds S_ubﬁded Lﬂcedaapoﬂbpe[situdemqmitalnlng

regi on of i ntact rh

d ced in conb
repea*@dllq SEHES, Péoﬁp%ﬁ%e MGy G%égﬁ gpe %é]%%&:g NNT,
embodﬁﬁ@{@sgso‘fhaiheaﬁ@regéﬁtOglrﬁ@dt)iofnurrﬁ:ayoﬁalclmmiehaa/rey of the

1ol ogical  activity are also ef Met ho
followheparF e Hh- EPTBRIATESH: s & 6SET e ERERER ) 7o

CSF- (N‘N%)LQ Ggics\far g}C@EcgEral(aw)agr,e (a-l-(SS)FFe]}@NTt@d iGrCSF-
Pat ent 810 643. The nucl e tég? ?ﬁﬁ%l Ng - _csp-
(NNT) mh- GECSSF-dM T he anfrsS4cil Pﬂctu sk ate
(NNT) 20t h Ui degymhn,, U §—CB®LQNNT537985 (26@SF{-@£783]88A G-CSF-
¥épresentati ve ‘exanp an am no acid seqy ﬁ@g (and oqp_
(NNT) gshe orGSspdnding: poﬁyﬁ@gl d8tildet seqencey (B L 492

r ot oR te ot;_tdg@_ RNES | NgeotFONNNT ) §4)OWG-CSF-
(NNT) %3 %bl%eSEg: %ﬁg% | ead eB sezgince i s incl uded

(NNT) g7, G-CSE-(NNT)gg, G CSF- (NNT)ss, G-CSF-(NNT)i9p, G-CSF-
(NNT) 101, G-CSF-(NNT)j02, G-CSF-(NNT)i3, G-CSF- (NNT) 104, G-CSF-
(NNT) 105, G-CSF-(NNT)i0e, G-CSF-(NNT)i07, G-CSE- (NNT) 108, G\—CSF—
(NNT) 1099, G-CSF-(NNT)110, G-CSF-(NNT)i11, G-CSF—(NNT) 112, G-CSF-
(NNT) 1173, G-CSF-(NNT)114, G-CSF-(NNT)i1s, G-CSF- (NNT) 116, G—-CSF-
(NNT) 117, G-CSF—-(NNT)115, G-CSF-(NNT)i19, G-CSF- (NNT) 120, G-CSF-
(NNT) 121, G-CSF-(NNT)i22, G-CSE-(NNT) 123, G-CSF- (NNT) 124, G-CSF-
(NNT) 125, G-CSF—-(NNT)i126, G-CSF-(NNT)uiz27, G-CSF- (NNT) 128, G-CSF-
(NNT) 129, G-CSF-(NNT)130, G-CSF-(NNT)i31, G-CSF- (NNT) 132, G-CSE-
(NNT) 133, G-CSF—(NNT)i13s, G-CSF-(NNT)is3s, G-CSF-(NNT) 136, G-CSE-
(NNT) 137, G-CSF-(NNT)ji3s, G-CSF-(NNT)39, G-CSE- (NNT) 149, G-CSF-
(NNT) 141, G-CSF-(NNT)142, G-CSFE- (NNT) 143, G-CSF-(NNT) 144, G-CSF-
(NNT) 145, G-CSF-(NNT)i146, G-CSF-(NNT)147, G-CSE- (NNT) 148, G-CSF-
(NNT) 149, G-CSF-(NNT)i1s0, G-CSF- (NNT) 151, G-CSF-(NNT) 152, G-CSE-
(NNT) 153, G-CSF-(NNT)1ss, G-CSEF—-(NNT)ss, G-CSFE- (NNT) 156, G-CSEF-
(NNT) 157, G-CSF-(NNT)is58, G-CSF- (NNT) 159, G-CSF~—(NNT)i60, G-CSEF-
(NNT) 161, G-CSF-(NNT)i62, G-CSF- (NNT) 163, G-CSF-(NNT)i6s, G-CSF-
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[0034] In the am no acid sequence, the PHO | eader

sequence is fromamno acids 1 to 18, GCSF is from
w@einaoseed ds 19 to 192, 11 WO 2006/ 081249 PCT/US2006/002501

PCT/ US2006/ 002501 and the NNT155 ami no aci d extension

is fro AC ds 19 Th OP_ CAEON (| S -

NT 1élf§no# ?Sﬁm &% éﬁﬁr’r‘oo?} gf%oélg]]@f%%mdeeﬁged in t)ﬂwb OmesE
NNT) ;g9 yn;&c:lseta{ Nme“)sﬁgue@ie@SFﬁmNrébal,acGUKéSEi-fNi\TT;SMnenc&Té:SF‘
T sgnc offe CEFCARN g nudT erE a7y TocThal Shbdte oo
NNT Miﬁ(@ﬁm—ﬂmmll% ,extensFonNNRuglei cGacsids (NWA2sbo. G-CSF-
stitu codo 0 n SO _

NNT) 1gfvbo i r?é? é%un‘%e?ggf ﬁgggh?l’ng@b%ép’? g[\% u |isréFCSF

)

)

)

)1

T)

NNT) Rt WeemsES- @t)225. ThOSF-i(NNThe-case-CSFa(iBlabn G-CSF-
ot By P g P bR Gt BV R oo

) bhe seqencaniNT,,, ecbodFRENNS) fs,t he-PEESENNT) 156, G-CSE-

)

)

)

)

)

)

)

Z

NN

Z

et o0, Mol v . ShuTe T o0l 5l 1 o
Z%Nﬁb‘g“gbﬁcgé goﬁ( “ﬁ)}cé& @\I@E@,(W@sﬁ‘g (NRECSE; G-CSF-
ST ey B (8 NS R B o-ce-

NT )G -&65 r-GNE8hR-,, { NNE)-c8 7~ @N@Efl,(w¢588(N1@T@E, G-CSF-
NT) 89, G CSF- (NNT) 90, G CSF- y\ﬁT% gz( CSF-

NT
T
NT
NNT
NNT
NT

T
NT

T

Z

(N
(
(
(
(
(
(
(
(
(
(
(
(
(

NN Q(NW)G'@F'GW-W( NN(]E’)‘C§§ &.&msf( Fage: G-CSE-

N _ _ _

NN Z%Rlﬁ\rr o Gt@@g_ﬂg N“G')-c%@ @N@EP,(RHP\%S%ON@W%, G-CSF

(NNT) £-NNT)G-1EHE - ice: (N SfUZ(NN@@SF ERNFPF - W giosnd &
CSF- (§ s 104, G CSF- (NNT) 105, G CSF- (NNT) 106, G CSF-
107, G CSF- (NNT) 108, G CSF- (NNT) 109, GCSF-

(NNT) 110, G CSF- (NNT) 111r G CSF- NT). 112, G- CS
[0037INM11) o EIEFRr {adNFFPPHL S (SF- tfcwr% li&??“@?:sjﬁs EPO.

%ﬁ&%)lngi& 1C1':Y C%Erar(’fw\rr) }%ig@dG @SF41(9N|\W()191—911& G@&trally
119 CSF- (NNT) 120 CSF- 121, G CSF-

occur(N\g‘) EEZD, st;m];at%wmr elzg.VJ(;J(g:;F amsh ff%enélégpon of

) ; 6; G
comml§g§g 5o ﬁb{ﬁ% n20in G b%%%na%%éw GriFexerts
its bUNNDpital, dGGSR-ty NNT)biBRing CoFr qﬂmt)orﬁsaamb@ﬂtthmld

precu sor% 13406 5 bEMNT k3% a LR ﬂll\Eant]%?@clééﬁF using

recombinant technology as the product of a cloned human EPO
(hEPO) gene inserted into and expressed in Chinese hamster
ovary (CHO) cells. See Egrie, et al., Immunobiol. 72:213-224
(1986). The primary structure (i.e., amino acid sequence) of
the predominant, fully processed form of hEPO is illustrated
in U.S. Patent 6,583,272. In EPO, there are two disulfide

61 and Cys®® - cCys®’. ' The molecular

bridges between Cys’ - cyst
weight of the polypeptide chain of EPO without the sugar
moieties is 18,236 DA. In the intact EPO molecule,
approximately 40% of the molecular weight is accounted for by
carbohydrate groups that glycosylate the protein at
glycosylation sites on the protein. See Sasaki, et al., J.

Biol. Chem. 262:1205% (1987).
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(NNT) 137, G CSF- (NNT) 138, G CSF- (NNT) 139, G CSF-
(NNT) 140, G CSF- (NNT) 141, G CSF- (NNT) 142, G .CSF-
WQ MNENS 1248, G CSF- (NNT) 144, G CSF- (NNT) 145PCTRSHI6/002501

(NNT) 146, G CSF- 147, G CSF- (NNT) 148, G CSF-

[0038]E %aéé’% hgpgpls(?\%% %%81 g%,@d (xm% i%%m&%ﬁ?@ﬁ the
hormor(eNNTJ)s 1565 £ CSF4in( Nl‘tl'@e 156;eaBG3R  (NNT) blspd Gddsprders
charaqNRERISY Gl CSF o NN > 180" o7 o DA 168, FRERe "
CliniddV 1o &Cagedlanvm@wmﬂmtgt RET/ 52006/ ocmzsx’mronlc
renal Egg{ u]f'gg %%E:pa( T ts_ngg rgl cgfﬁﬁ.r:))h,]ﬁ?rt gﬁ NEJIM
316: 71%3 %géﬂ g%@bégﬁ) ellt;galgcaﬁa ( MNMERrh73 Me@.CSF-1: 992
1989>(Nr\ﬁ‘merr7 =6 esF. (NUILEt GO 2(ANI 01967 Grgein ot

%’%) Iillg%:ng %E{ (N1 084,71 4G GSF89 ( NNTEPO8Ra sGalSlo been

(NNT) 184, G CSF- (NNT)_ 185, G
used {OINTFha8Bre&tESAL Iﬁl\ﬁi}lem? is éggulgr]qﬂr) %ﬁlency

Syndrc%rp\%) A]I%% é@':cagx%@-p ﬂ@&e&@ﬁhd@@%hn 91c;hé3n&§l'_erapy

NT) 7193r G CSF 94, G CSF-
See (RNT) 19Bnr@,CSFet( NNE)-196, E@&F@@W}nlgﬂne ¢gplnical

198, G 2 F-
.55 S NG I S T e B e
Garnlék\u\ﬂ'éd204Maf;‘e€BFDe@W)1295 G CSF- (NNT) 206, G CSF-

(NNT) 207, G CSF- (NNT) 208, G CSF- (NNT) 209, G CSF-

N 210, G ( F
[00392 %R r?lSacqu%Sand %&%} %%g}ndgh nuc%l%ﬁlc%%ése %E_es of
EPO, GNNW)el216s Gaﬂ%r (DNNT)DgZEallgg @Sit-1 V| nglm@ islgsgpuseful

. , 2 ( 1; G
in th%Nﬂ'ﬁasfﬁ 18'_\7 ﬁlo%NQHr%re %%t g%’% l(rﬂﬁg)b%%f and% other
aminoC8E4 d( Blbl@leﬁéés[ 6G3ZFOl nret hek freter iadTekBedionent s,

t he polypeptide is EPO. As explained in Krantz, Bl ood

[004037\3‘1&% 1%%%‘ |?$}1${lﬁ|{3¥'¥ mQ%leF Lt%%rE%gn{’Hﬂlr@g at®s dhemore

ratio commtted erythoid
affln@wgetmdsors mrtdrfalkiqne amr edWiand vexeard s isj t3 polypeptlde

ceameBeol S S LY DUAIAL . By, cenection
of thiosynkhehi cakbyelsi ngonlteconrbgnahhet eefiiohdgy asathe In
prlncggpci%lf(:tar%f/ %e%lt%%ed ng%ar,]rol%eln for which an antibody or
other specific binding agent is available can be used as an
affinity tag. Representative affinity tags include a poly-
histidine tract, protein A (Nilsson, et al., EMBO J. 4:1075,
(1985); Nilsson, et al., Methods Enzymol. 198:3, (1991)),
glutathione S transferase (Smith et al., Gene 67:31 (1988) ),
maltose binding protein (Kellerman et al., Methods Enzymol.
90:459-463 (1982); Guan, et al., Gene 67:21-30 (1987)), Glu—
Glu affinity tag (Grussenmeyer, et al., Proc. Natl. Acad. Sci.
USA 82:7952-4 (1985); see ONDEPHO-1R), substance P, Flag™
peptide (Hopp, et al., Biotechnology $:1204-10 (1988)),
streptavidin binding peptide, thioredoxin, ubiguitin,

cellulose binding protein, T7 polymerase, OI other antigenic
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(hEPO) gene inserted into and expressed in Chinese
hanmster ovary (CHO cells. See Egrie, et al.,
WO popgisl2iol . 72:213-224  (1986). The prinary sPCTTS200€002501
(i.e., ag1 no aci ]9 ﬁquence) of the predom nant, fully
, processed formao EPO is_illustrat N Pa
epiltopg 585 2%?‘5%9 EFS et Rer e§%?é ttﬁ\f\no gieg%lrﬁilde%%?agtefpt al-,
Proteibel WO R br Eyel6buandiCpeddn Cy933.10The (AGI%dul aPNAS

wei ght of the pol ypeptide, chain of EPO wi th t !
encod i Aol | 60T A5, D981 BROLTn PR RIERCLPY Soppliers
(e.qg.,TObRCHhSe1a ABPEOXERRL ehiy cAB%valy,t hewnierséar NMewglngland
_ is accounted for by carbohydrate oups_t ha
Biolatgy Gosytiote (RGNS o g9 cBesFat ok BRtes V5 ¢Ryen-
Conned¥iQhgiyn. See Sasaki, et al., J. Biol. Chem 262:12059
(11987). 13 WD 2006/ 081249 PCT/ US2006/ 002501 [0038]
Because hEPO is essentjial _.in red blood fornmation,. the

[0041]lhoRADNaNI sti8ef eS¢ n The HHeatdEntC o BiDof b ddts e

afrinidnpract enigede byt oucon def ekl weteeeibhood Ceeldrminal, or
production.. Cinicall % EPO is used in the treatnent
both ofN-dmemifdln chPeni cC-FRRRIDAAI | UFELLCRECHREF BNt 50 tPe

biol hbach, NEIM s 346173 78 (1987) ;
1o o%?%w%%h, ot %Fé‘?@pﬁmen? SR Vb T B (1989) :

rie, et al., Kidn Int]. 33:262 : [
[00421a|g.TbeAmﬁf.eaemfer#ﬂWw%Oleé.s1@é—si>14ji§r19 F Eppnasefod of

makinéﬂ§Heb§§@teﬁ%e@dﬁﬂbg%ﬁ%streaTH@”he@ﬁod”&ﬁh@lW@s culturing
Acquired I'mmune Deficiency Syndrone (AlIDS) and cancer
a celpattiramss anmgst goity ehekoeiapyPNA dBelecplepanrydisg the

protef%"cgkﬁb%%QQm‘ﬂﬂ&éﬂn_é%ﬁ&&ﬁ@bnsApmﬂéﬁﬁﬂ NSthe ANDNA is
nternati onal Perspective 301-324 (M B, rnick, ed.,
expredbedel Dbkkebyl1990PducGoan] Wi noP&EFEIANd conjugate; = and

extra&?%ﬁ?sEﬂn%&g&egggb%OtEgﬁh§§9q§@0€ﬁeOEhiﬁegﬁcaSRMBhﬁoB§cule
ot he lologically active pol ypeptides useful in the
from phesergll nvencudsursr aeskiiug of h Pn Mabteds. 188 dtrercell

cvrcofhTe *CH SEEREES DR o8, dpyihgmaanta by
chemioflmeens (e.g., the commercial product NEULASTA (PEG-G-
CSF, which is a covalent conjugate of recombinant methionyl
human G-CSF and monomethionyl polyethylene glycol), the
conjugation in the present invention is performed
recombinantly as opposed to through physical or chemical
means, resulting in the production of the biologically active
protein and the polypeptide as components of a continuous
protein. A linker, e.g., about 10-20 amino acids in length,

may be used to join the protein with the amino acid extension.

[0043] The chimeric DNA molecule includes a gene oOr
polynucleotide fragment that encodes a protein portion and one
or more gene fragments e.g., oligonucleotides that together
encode the polypeptide or amino acid extension.
Oligonucleotides encoding the peptide motifs contained in the
amino acid extension (and which encode the peptide motifs

specifically disclosed herein) are set forth in Table 7. (The
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affinity tags. Generally, an affinity tag is a

pol ypeptide segnent that facilitates isolation,
w@ooosfsas i on or detection of the fusion protRCTUS2006/002501

containing the affinity tag. In principle, any

_ ptide ar protein for hch-a t.i : h
one-1B38 g TR HeeAguft “FoLbva, Ih o bt eth aanan &)
The Dmlf Infdiltﬁ_)cdl@a_ Repr eserthat veomfdimi thracagntisncthde gncode
. poly- histidi,ne tract rotein A (N . al
oeinipbigley 10mfeionss® REFLOA () Shah & Seonastory
elemerEZYMOhel Pprd $29Bb)Lynuchbotatihi ahatS ¢nepdéer as@rotein

Smith . : i ndi
ot R b B R o P KR D heae ehe
desire(%%%@&téﬁ% 6&9%;%1y@mdeetoal theCGeneB21p8otion.  Such
sencs biog Rttt ", 03 (CLUREITE B Hererace
them, ONPEPHR kR in Substange Rt ideagddbc pepti ded Hoppl &hown in
al ., Biotechnology (5:1204-10 (1988) % streptavi,din
the Binkdi ng pepte de, %Rt doRitnI° BFiﬁP ifes cefiGPdsad  the

| ,ndi ng protejn, y or, L rant i i
e AT s M
set domiim. Seevein yeter alescrargd at 1Al . EXPHRtRin - The
oligorg&(giggéigg? fa:}%?furb'ef I gat ie%‘y 2:1%51'%:?17, (B991) ar@’\w@r_eferably

. ncodi ng- af y tags are "avail abl e from commerci al
desigsepptesgoifietye, uPkacFacieRBistden PP STRARRSSS t are

Jersey;. : | j ! -
k 8€Ys; Naw ;g ﬁf%’ﬁ& ahs, . Beverby, Massaghusettsigated
n?wnané Eas‘&nrmn odak, .W%ven, ~ Connecticut). [0041 Jﬁa ©
oligohucibettase ofonteiawnpgo gemdisrténsison,Of hetw%\ff@FL‘i‘JT?fnate

tag may.be_si tot t ' _term . .
oSBT BT RS0 2 e sl ot reoptbacson
that hinpkogiscaldne astpmes podrypepih de pegyanedeotdog|narife up of

present .invention.is al di t :
only RR: ) TGO ET A Bon] (0%t S Tha mor o 1 myol veso <%
the %lét:otc@ﬁ:nng canpejdtd Lacmﬁf othed wireleatchiimsrdntipng may  be
\ ecul e en i i ,
englnggﬁagtﬁahsc%%g%n t?ﬁ%o ro%ﬁggd&%@1%9§£ﬁlgﬂgﬁé (M) and/or
proline (P) amino acid at its 5’ end to facilitate expression.

[0044] The conjugates of the present invention are made via
standard recombinant techniques in molecular biology. In some
embodiments, a gene or polynucleotide encoding the
biologically active protein is first cloned into a construct,
e.g., a plasmid or other vector. Then, the oligonuleotides
that encode the repeating units of the polypeptide portion are
cloned into the construct through a ligation or
multimerization scheme, in which the oligonucleotides are
ligated together to form a polynucleotide that encodes the
polypeptide portion. In this manner, the oligonucleotides are
added to the gene or polynucleotide that encodes the protein
portion, thereby producing the chimeric DNA molecule within
the construct. As an option, the chimeric DNA molecule may be

transferred or cloned into another construct that is a more
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expressed, thereby producing the protein conjugate;

and extracting an expression product of the chine}ic
wobiseizecul e fromthe cell or culture nmedi unPCDUSZ06/002501

mlleau fromthe cell culture). In contrast to

protein conjugates forned by, chen ca ns {e:
appropfhateorfigt Sa“l%-_oﬁ’r o&ﬁ&%oﬁEULAéijhiqﬁch g e
capabl8d 6@Vakertseenpugake cofineacientiNmanto st onys thgmaformed
with tggCSF,and_nDnonethégn%I %Olyﬁkpyk%%%é¥3§ﬁ§%ioﬁ ay occur

nj UgeRaTo i A HBOpF SERt | AVEnt iSRS perFormea Y
with %ﬁCQHHHﬁﬁH§|Yh§S'@@Dpﬁﬁﬁti@nthﬁ@ugh physieal osuch as an

”enical nmeans, resulti in the oduct i t .
exprespileRogiVE&IL¥ -act i V& pr ot'eth éﬁ?Q$g9E%ﬁ@pg%?$%e ggll o
culturSAnPongats ebnai€eBhknueustaplet efor Aekpmkesios. gof the
' qbput 10-20 am no acids in. length, ray be U%S% to
chimexjisi nDiRe PPOFEFAS { FoEHA SdRPno Aci i 6xt 8RSCOM. @ °F ©7°
protei%gqg%hgﬁg%ethnerlc DNA nol ecul e i ncl udes a gene or

'yn otide fragnent that encodes a protein portion
and one or nore gene fragnen

S. €. 0. | | i
[0045]t Haethedet Rér LEWehte  t K& %T@%Eﬁ??ﬂ%ag}&g?nﬁ%?@gf Idgﬁsthe
preserﬁ%tf$§éﬁ%ﬁﬁn1Chkgonﬂgtﬁokhéﬁﬁ.enCSééﬂglmi§EpﬁepsaMBrook, et
motifs contained in the amno acid extensiop.dand
21., Mbichubncodd THEept iAdeLABEF ROt EpdarTitiat 1§ So- 1 1-53

| sclo RIS [

(Cold LIy A& drddh igpdfable 7. (The 15

( %%g?big PCT/ US2006/ 002501 one-letter synbols
used in Table 7 are explained in_Tab

: 8.) .The DNA, .
[0046nDlBeukdoniny PUPERES EGNt APKSf P&@ﬁ@n&} 2‘??&&0%3“0“5‘1

clonié%firw%ybﬁa§§'wéifkﬁﬁ§wna§n“@hE asth' @deFtional cloning
gul a ory el ements. The gene or polynucl eotide .t hat.
referentodebeaipsetsion ot td PO hETLHEC R %eh@tBra plasmid or

ol ynucl_eqt . k : i i

t : na 40 t destred. pr ¢ d
vee oot YpeptT g_lgﬁct e pr%t%fﬁf%g%igﬁ.lesﬁh geﬁes o one
into pOkynuokeoti deslyramd adicids | PRUSCHERACEB Hendraiginened at

its Skngi oF Qo Y o et eat des
3’ en€Bcodi hgct he dpeﬁgpegnkd@xbnat@@ne%ﬁycggnﬁr6Hu%e6elatively
easy %g§”€%n%rggter%§¥§ge§olymers without having to perform
multiple rounds of ligation. The vector preferably contains
restriction sites upstream of a cloned polynucleotide, but
downstream of regulatory elements required for expression to

facilitate the insertion of the second polynucleotide.

[0047] To facilitate directional cloning, “adapter
oligonucleotides” may be ligated to the 5’ and 3’ ends of the
chimeric DNA molecule encoding the protein conjugate.
Preferably, the adapters contain restriction sites that are
compatible with those present in the expression vector. The
3’ adapter oligonucleotide may also comprise a stop codon to
designate the end of the encoding seguence to which it is
ligated. The oligonucleotides encoding the polypeptide

portion are preferably added in excess of the adapter
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set forth above and described in Exanple 1. The
ol i gonucl eoti des may be of any |ength, but are

woe@besiy designed to avoid the use of repepCT/USM®06/002501
DNA sequences that are known to inhibit

. transcription. For_instance i g -QLLgon ot L,de
oligor e:%%rﬁof?g? co inja??%er]aés%f t%k\l/\%) g?%%gﬁﬁgébgcogghg are 2ong
polynd@seiides s teprpdopted sfttrauctlirgdtioonf i guration t hat

i npedes gene expression than a pol ynucl eoti de nmade up

of __onl e gl.utamate c n. i Merjc ;
[0048]pfREUI éégﬁé’slgilﬁay t he prggfgei %I@gﬁjgﬁggf&g ofagx\e particular
cloni%i%tgmté@yteﬂ_t Tor ney lied g@m gy ousenealn vesdeny of
, i ng met hi opi ne and/ or ' am j
cloning Fit§agegéﬁc?t °f Zi9Ma eaexcporrgsgtg%%én]t.e Q%&ng%g%gs a
chime €N pigates) &fuldeo presentréswentionerr eomade vi a
standard reconbi nant techni ques in nol ecul ar bi ol ogy.

I n_sone . enbodi S, o ok.yn ' .
[0049]en338i @“%%%rl%rgﬂégi%ogﬁ%%q%ct%%lg %\réo?ei%%%&???stmto the
nost 6koned iimntHccotomsts uelth &ngwn agttasiueor welheknown to

vector. Then, the oligonul eatide ek h
those_rébééf-?ﬂg 1ghi £ of Tt he %eyspeep eicz%n{p%?{ilsogﬁgggdgéﬁg#gd are
not ﬂi@fltit%etdﬁe_t@qnstwﬁtsfbhm@ugdana Jdigat i @@lorium phosphate co-

~multinmerization,schene, in.which_the.ali. cl '
precip}eated gafBdMESYEL h@&g’t 0 PIERE S5l yr%&(ﬁlglgtt%ludele%éat ©o”
trans£0EPdss the (podypepti deppgettaminkn,this eberreropohetion,

ol i gonucl eoti des are , added to th ene, .

f%? l%%orfﬁo.Vlrus’ or

transgefyhoel et dEIHaCelcbdes™ s he“protei H n,
micro%ﬂgégg%gﬂgﬁmtlﬂg Eh@m@?j&&emmh%%@@thml énwiot hilre cells.
. an option, the [ [

The hmgt beeldr aﬁ@ﬂerb%daorg%:‘y}b%d quﬁﬁgyﬁ%g?gﬁngéﬁéﬁl &s a
mammat 085 1818 Ee 2161 W 2006k 083849cPCH1US2006¢002501a yeast

appropriate expression vector. At this point,_a hos
cell,celd thaphbls ofeldxpraBsPhg at RF VAT TS DR ol &iiife 35 2

bacte%ia&rggiﬁqrn%ﬂdﬁﬁﬁfktﬂﬁbﬁaﬂjﬁﬂﬂ@ RN soFeeut eandhermation
ransformation may occur w'th or wthout the

includti ld.zatdlon oBaci bhysiewbtilich ad2HROnekpReb¥pphmurivn and
Vario%%CtégécﬁEggnwi%%gntﬁﬁﬂ?fSéﬂggahQﬁéeéﬁ%ﬁoﬁé%, Streptomyces,
and Staphylococcus, although others may also be employed as a

matter of choice.

[0050] A wide variety of host/expression vector combinations
are employed in expressing the protein conjugates of the
present invention. Generally, recombinant expression vectors
will include origins of replication and selectable markers
permitting transformation of the host cell (e.qg.,
dihydrofolate reductase or neomycin resistance for eukaryotic
cell culture, or such as tetracycline or ampicillin resistance
in E. coli, or the S. cerevisiae TRPL gene), and a promoter
derived from a highly-expressed gene to direct transcription
of a downstream structural sequence. Such promoters can be
derived from operons encoding glycolytic enzymes such as 3-

phosphoglycerate kinase (PGK), A-factor, acid phosphatase, or
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cul tured under conditions suitable for expression of
the chineric DNA nolecule, resulting in the encodi ng

W@Rooshe124pr ot ei n conj ugate. [0045] Methods of PCHEE1006/002501
or nul}:nErlzatlon useful in the present invention
are we nown. See, Joseph nbrook, e al .
heat  \BItul aPTeF6AlAg: A@E%%%rapgﬁfrﬁhnual,%gﬁd e%??eﬁ?%%gous
struct(élgg%_d SR e diarikor alsaEmbatedr yilPr esor¥89)atd Op46jseThelith
Oni ng process may take place, through_rdirect]
translétéﬁﬁn@“}tWWﬁéﬁni§%%iIFeE b&ﬁt%ﬁntﬁsggﬁPgeﬁ'ré%??g%%|Some
embodifﬂ%?ggggﬁ red£dsr t 9ehentaserphbieofofa gotgmuth@oskdeetion

asm d or t [ i fi i

of tromSares aaGh creokiatdy o PSSl Al RSder Eether

comprig(%l YU BRI S etientes €ash beo | englhenesliatenahse3bf the
end or other pol ynucleotides inserted at its 5 angdigr

vector3'arghdse, SuEhdgsaesPgs prRA'des " lf%ccfae%%o%n‘éil the

host . relatively easy way to create large polyners without
having to perform nultiple rounds of ligation. The

vector preferably contains r i Ccti [
y es rlctlgn S't%SF%%ﬁBB%émfor

[0051]of UseEhbnedPpof§hoe| 86EFA8S bOET GBMn8Er 88m 0

examp];eegl'” %tegﬂén%lsene%tfs I QQUicheG den ,exphessichirdrwsomal  and

dcilitate the insertion of the second pal j
synthdtQe4 7PNFo sfespignasd e diSedddsal V%%%%S,“%Qg’;&pete'gp’gg are

not l(ilrrrljigc%wdt%?ti desivamyvee | bgatedsto de HPcmmm FHnaendsiown
of "the chi'meric DNA nol ecul e encodin pr%}%i%
bacteﬁiﬁ?;%%§?m1d$&%¢@haﬁﬁy?oﬂhgladgﬁﬁérsp%8§22Vnp al-C2, pET,
e t e, 1Co kblge ai1t-la ot h
pen LESALLENIA0 LY ESpLR, 2eeucornanehie it hamme)  pues
and detigonicéeotheecntly Blsemédrprise asSsREf coHIGPR PNAS such

desi gnat e _t h ' s i i
co endBURERRSL B, A0k €1 0 Semues o el
as otpetyprabEdBNApenthonsaMd Spreiefdbiapeaddat inindkesstpnded

t he. _adapt 17 VO . :
onaseIGuoeBi S, AP RATECHIEIH, PETLUSTORGuR0p sonss o

_ e likelihood that a
derivhonges pabynucleeobindepi ssykder at®ed wafltler asi gaenspameric and
integrative yeast shuttle vectors; vectors useful in
eukaryotic cells such as vectors wuseful in insect or
mammalian cells; vectors derived from combinations of plasmids
and phage DNAs, such as plasmids that have been modified to
employ phage DNA or the expression control sequences; and the
like. The requirements are that the vectors are replicable

and viable in the host cell of choice. Low— or high-copy

number vectors may be used as desired.

[0052] For example in a baculovirus expression system, both
non-fusion transfer vectors, such as, but not limited to
pVL941 (BamHI cloning site, available from Summers, et al.,
Virology 84:390-402 (1978)), pVL1393 (BamHI, Smal, Xbal,
EcoRI, NotI, Xmalll, BglIl and Pstl cloning sites;
Invitrogen), pvL1392 (BglII, Pstl, Notl, XmaIIll, EcoRI, Xball,
smal and BamHI cloning site; Summers, et al., Virology 84:390-
402 (1978) and Invitrogen) and pBlueBacIII (BamHI, BglII,
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[0048] The nethodology is not limted to any
particular cloning strategy. The skilled artisan may
was@ocase4vari ety of cloning strategies to propPCESH06/002501

construct that conprises a chinmeric DNA nol ecul e of
the pres

PstI, nDNgeale%g%h b lpﬁ#?oduhgp%%J tﬁe@InErI&i{%WA blue/white

ced “host cel I's in
recomb&@fe-ﬁftdang@réfehmnlgnommac&mgmes, we khdk nofms 1 @n trt@rsaélsfer

skilled in the art se t n| ue lu
vectoxfot SPER| Bed Pt tP%ﬁsg %glﬁé z§©0|ﬁﬁ1p QSepnI
clonl&é)sfgégﬂF&ﬁa&@ﬁcﬁhtﬂ@rBQm@MArEQb@QNkQSn bupedbeglns with
reagent co- transfection (i.e., LIpOf

the isH&detdpor acPBAD/ (THFRRIRA | 6%)1t b§Lcont njn%% heé Celd% 402

(1978 V‘f' t hgﬁchﬁusancPrﬁAgW@LQ' nj86id oasofprtdmchi wethc N erent
ules into the cells. The host cel

b
readlﬂggﬁﬁm@ﬂ@ﬁﬁary@ﬁpé6@el (BaBHEh G<THL N YrafrigdS aﬁG SW?SeC)palrs

downs% |%%ErP k%Tygkh§r %( Sufﬂlﬁ§a@1¥§ashod©ﬁ” v itogen
oSt ce can prokaryotic cell, such as
1995bhcand|pBlueBacHﬁﬂhtaBLeCpr@héﬁVoﬂkiﬂ%§9ﬁ¥fQﬁadlng frames
r cl I I tigli -
e
termlgﬁnerpeESEddonﬁnas PﬁbB@pﬁonnggflqgﬁéogtaﬁﬁy1oé@@@@éwhlte

| t hough others nay npl ¢ 0
recomiiyrich. 100B01 10 wido Tar By of hast eloreseran e e
used. vect or conblnatlons are enpl oyed in expressing the

protein conjugates of the present invention.

rall.y. reconblna QM€ I
[0053fb3f defb|&§r S%%p |cé%$%%ian X %éﬁgﬁiﬁ% %%rié%%ln of
repllggﬁﬂbﬁtlﬁg Bﬁansbbem@mammuﬁrthedh@@maﬂﬂqr(ea@d also any

i hydr of ol at e tase e
necesgaE rg& -Ic)éomge |.'LI'1 ll'ltgure es, gﬂ%ﬁ’agisértﬁﬁeta?galg}gl?%géorspllce
donoranphﬁd|||Bcbé§t6tanceltEB E chM$COIpth©DGﬂ termination

cerevisia ., and a.n 4 er f a
-equefitghry- e ¢ R P s e e oW
seq ueﬂ@\é@Stcﬁ&aiﬂéd r lﬁ@bbhr at hs e gwdric esp Bicé, prambt ppsvedangéation

51tesg§£g§eg %gggl ;ggpfggggﬁgkggg%€¥00|&E%%FggfﬁgﬁﬁréHggrlbed
genetBROSPIEE&ESEs . OF Mammalian expression vectors contemplated
for use in the invention include vectors with inducible
promoters, such as the dihydrofolate reductase promoters, any
expression vector with a DHFR expression cassette or a
DHFR/methotrexate co-amplification vector such as pPED (PstI,
Sall, Sbhal, Smal and EcoRI cloning sites, with the vector
expressing both the cloned gene and DHFR; Randal J. Kaufman,
1991, Randal J. Kaufman, Current Protocols in Molecular
Biology, 16,12 (1991)) . Alternatively a glutamine
synthetase/methionine sulfoximine co-amplification  vector,
such as pEEl4 (HindIII, Xball, Smal, Sbal, EcoRI and Bcll
cloning sites in which the vector expresses glutamine
synthetase and the cloned gene; Celltech). A vector that

directs episomal expression under the control of the Epstein

Barr Virus (EBV) or nuclear antigen (EBNA) can be used such as
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18 WD 2006/ 081249 PCT/ US2006/ 002501 heat shock

proteins, anong others. The heterol ogous structura
waemaesced i s assenbl ed in appropriate phase wi PET/US2006/002501

translation initiation and term nati on sequences, and

in sonme enbodigents, .. a, leader_seqgue ca I
PREP4(ﬁ@%ﬁﬁﬁmgséé£fegﬁ8#’ g?tifaﬁg?gteggﬁggﬁgfnaﬁgﬁ?ugg?gF and
Kpnl él@hf&@ig&thU dafdtierut icenm$seLER progbheof hygromycin

eplication to ensure nmaintenan of the vector..and
selectaplq f Wgig bl e“;mﬁrfof\ﬂ%él)anpmcﬁe?c“at i (o%let’hi g XnoT,
Not1, Nagter [ 095 r9sef ulynexpr essi;on vesdorsphhatcaihe sites,

used i'nclude, for exanple, segments of chromosqmal .
const irtorkichy omeABMRiMARAL 2§ ntaRetlic  BRIASs ofi@AcesSt S cin

vect ors i de, : ot Lipbyed [ '
sotec gL LIS SRR GEAD! Lbhed gl v

and known bacterial plasm ds such
HindIEE, calotdl, pCRT, pBRiZ2, BMAHICXlpEMI poEbeans inducible
escri bed. by iLth a 67331 988
metha LTV Boo1 ndelbs “PaPITERae ot e R phage oLe
marke ONASnstichogas )t heoREREEr 0BamHEr i VdtdIvesNotI phdgedt IducHiel

as NwB89, as well .as _other.ph S s &Nl 4
and fffﬁ%ntc&?gué}%gl &t FFande%SQpﬁggeD%‘?M%%gt pl\)/:]%sm ds ot
selecBishe amathe 2 iy Divedasni dpREPOderApuat,i vedhefl ,t NBip@ 1,

pl asm d, as [ t [ [ '
NotT, SKaPE+ e Vodvor B Abct LTS HePUFarn ReURGI ot Iy 0418

S U yotic ¢
selecBiEhe 282 ¥RELOr IS efrblyehn , | BsEC HABVHIRMREV ik eptenoter,

vectors derived from conbinations of plasmds and ...
hygrophiage DhAESCEURhS adhgdl e 48 FRAPRSYe BeBH ABaIf1EyiabLe

via ph8moRAPLAY:iRNaME QMQaQEdtB$ eXpEesEi aasePntthobtrogen) .
sequences; and the |ike. The requirenments are that

the vectors are replicable and, viable,in t haost .
Vgg¥blise in the

[0054}e|9elsiCicHol @ eMaEB 1 3F REGREEDDY” NErHErS r's’ fray

invenP€oHsed,As flesi ped. 05t Foimexeapke,i rRc/CMV  (HindIII,
acul ovirus expression system both  non-fusi %n .
BstxIt{raliet®r vdleabr encsudhads, chritingt 2itRtedd® pPEoIFE+ON

Invit&gggHB,dﬁﬂgfﬂéﬁnfﬁﬁn5W?Jlggéf,f%%@K§9mﬂ%éE,ekbéi-cloning
sites, G418 selection, Invitrogen) and the like. Vaccinia
virus mammalian expression vectors (see, for example, Randall
J. Kaufman, Current Protocols 1in Molecular Biology 16.12
(Frederick M. Ausubel, et al., eds. Wiley 1991) that can be
used in the present invention include, but are not limited to,
pSC11l (Smal cloning site, TK- and P-gal selection), pMJI601
(Sall, Smal, AflI, Narl, BspMI1I, BamHI, Apal, Nhel, Sacli,
KpnI and HindIII cloning sites; TK- and PB-gal selection),
pTKgptF1lS (EcoRI, PstI, Salll, Accl, HindII, Sbal, BamHI and
Hpa cloning sites, TK or XPRT selection) and the like.

[0055] Yeast expression systems that can also be used 1in the
present include, but are not limited to, the non-fusion pYES2
vector (Xbal, SphI, Shol, Notl, GstXI, EcoRI, BstXI, Bamil,
SacI, KpnI and HindIII cloning sites, Invitrogen), the fusion

pYESHisA, B, C (Xball, SphI, Shol, Notl, BstXI, EcoRI, BamHI,
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Virol ogy 84:390-402 (1978)), pVL1393 (BanH , Smal,

Xbal , EcoRI, Notl, Xmalll, Bglll and Pstl cloning
W@ Ra06/81249 nvi t rogen), pVL1392 (Bglll, Pstl, NoPCT/US2006/002501
Xmalll, EcoRI, Xball, Smal and BanH cloning site;

Summers, et oo M-I Ol .84: 390~ 402 (;1 ; ;
Sacl, | kpnty oﬁéﬁ) ?ﬁ&’d& IIueﬁg%ll?‘%( Bgrgrﬁle,é’sgﬁr?,@“i%%\qﬁo peptide
purifi2306{,084 249 ST US2AAG6/002581 cRsated Nodl/t rangnieg@kinase;

- cloning site, wth blue/white, reconbi nant screenin
Invitnagatro @t‘?’),ve&jf@rfsusaiﬁ E\weaﬁﬁfkéer' vectors such as, gut

not limted to, pAc700 (BanmH and Kpnl cloning sites,
[0056]!nQ?QIfbakh@c?ﬂﬁkﬂyrepmgmbtked siveetbegi iorwi tise t & the
initiation codon; Sumers,. et . Viral 4: =402
present o7yt yR 763 E0E AT (B n%'asqglcg%%§§mfgagmég may
pe obtifielepy angaieraotr anrs), AC3EO {BanH Ockomiuey siettdiod,
36 base pairs ,downstreamof a polyhedrin i i.hati%%
which cegnitihyFefodan = )2 dhd pBl USBACH BA: Es geung, et
a1., didweaudiffetam. readi ngsh ramess1v4duBanth95Byll |,
St{:d“b?| and Hndlll cloning site, an N term na
eptide for ProBond purificatiqn and bl ue/whi
[0057) eébntd ¥R L SEF@@nPAYG "G aqu ,el?l+??5b%n#ﬁ§ﬂﬁo%%ﬁyl@s
can be yﬁ§grtéQ05§$t@hnﬁﬂ|i@&p&é@@@&&iOWew&ctorihMﬂl already
conprise an origin of replication, a suitable . ..
contajpronvih @ﬁ@eéﬁﬁéﬁbe@}egﬁ&télsgoﬁnythﬁed%gi%?ﬁrlptlon and
t rans 1 APOSOMEr bindi NgssHt 88, cROhyadenytiatnonesule, splice
donor and accgptor sites, transcriptional termnation
sequences, and 5' flanking nontranscribed sequences
[0058DNAD seqiskides deriffed FHOM THE SVAT S cE NG the
chime POLYasieNY Lahi o1 Si @Sy mychedesedrtg psovedeibhe markers.
required nontranscribed  genetic elemen 8 VA | i,an
such exprésgison afett ofB c@ﬁp@#ﬁgatéﬂ“jfo+nus% Fn t%%E%Ctlon ot
identﬁ?XEQEﬁgﬂ Qﬂ@!ﬁggtaﬁgt@B%ﬂ@ﬂﬂldd“%ﬁi@éﬁicpﬁEUDtﬁ@Secules.
such as the dihydrofol ate reductase pronoters, any .
For expngdsion aator wWeh acPRfRCexpredsSitan Casskr t emBPmEC

puromggggin%&gg%%§%ghe QAR AJ1Gald A UREIDfe SUDHERS, PElanine

phosphoribosyl transferase (GPT), zeocin, and histidinol are

useful selectable markers. Alternatively, enzymes such as
herpes simplex virus thymidine kinase (tk) or chloramphenicol
acetyltransferase (CAT) may be employed. Immunologic markers
also can be employed. Any known selectable marker may be
employed s0 long as it is capable of being expressed
simultaneously with the nucleic acid encoding a gene product.
Further examples of selectable markers are well known to one
of skill in the art and include reporters such as enhanced
green fluorescent protein (EGFP), beta-galactosidase (B-gal)

or chloramphenicol acetyltransferase (CAT) .

[0059] Consequently, mammalian and typically human cells, as
well as bacterial, vyeast, fungi, insect, nematode and plant
cells can used in the present invention as host cells and may

be transformed by the expression vector as defined herein. In
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Sail, Sbal, Sinai and EcoRl cloning sites, with the
vector expressing both the cloned gene and DHFR;

wRavdag1249 Kauf man, 1991, Randal J. Kaufman, BEUF/U82006/002501
Protocols in Mlecular Biology, 16,12 (1991)).

Al ternati vel Iutamn S
some  SRHLAGKAH nzlo)c{S ?rpl 3% ca% on){{g aq{ gﬁ% 1pgll B(atEki%r cell
contaibhhBdihle, odaalelricSmalA HS@&!QHJECGHYM ‘Bca_ﬁblat;qa@ i Ay that

sites in which the vector. expresses %nbne the natural

it is SPMAECaddE Fhd The THHHET gehs: - CaTT ec A vector

env1rothﬁ1§tn[’§ d{f@Ct §1‘éep|1%{)fﬂﬁia‘@%(lmbbﬁﬂ oocundeinghe cont¥wml eofther
pstein Barr Virus or cl

embodipEBNA) cBHCBe au%eé?lé 7 asg\%o Wﬂﬁ;?) ePBS%%ﬁggﬁgve to be

isolat gT/Htc—'ZQ%@/’COO%@lthBEP‘bJ(a?paﬂHhaySfbd usbol raNbtelr, than a

Nhel, Hindlll, Nhel, Pvull and Kpnl cI oni ng sites,
cultureomst inlarity SR PFRP&F&‘FM er, hygronycin select abl e

mar ker; |l nvitrogen), pCEP4 (BarrHI , Sfil, Xhol, Notl,
[°°6°]CNQ§J§?]§“ t@gl bfh%%ﬂablg\égbhlanﬁinkﬁmﬁﬁecl bnkngrsi hes, limited
utive i mredi ate early e._pro ,
to, VREQr W&Sn BeblcCaBle nit®er 25 rﬁﬁ%te(l{]olég %%MCHO cell
lines (%ﬂﬁ’@ﬂx BVUlpcdihgd, ctiued!,| |GOENO&éllé(h@|u,cthaé. ceanfl cells
oning sites, inducible nethallothio e|

and AT@(E@mNCBr CRY grié®fci e 56F ectidBfe GHErkerS Eﬁ\’/lt ogeﬁ}lCh as
ATCC I‘P EF8:{ Bagt A%QI@{/ PM@' kbndbkl1sNheb3 aed 16pniSE9 cells

oning sites, RSV- pr onot er hi sti di no|
such &IM%W@ R, 1 I%?WtCF‘b]géFﬁ %F@F@h (%rﬁTCq\H\é? CCLT0.
HndlIl, Notl, Xhol, Sfil, BanH cloning sites,

[0061]R88’c|h-£@ R r@&kﬁre g@i—ﬁs St%' 2ecCt@l epgardeeys, in the present
nvitrogen), and pEBVH s (RSV-LTR pronoter

lnvenmw’n okyeilidsel dettabPEenetKer -1 F8F i T pEptpgyotic host
i fiable ia ProB cl v b
cells eﬁ%@?ﬁﬂ?n&ggyi IV i Srcggfgﬂ &R %Ogg? Sel?gc abl )eétrfgr:rerrlal?gSn o
Bacil$&XPr %%iﬂtqal\éectwﬁncﬁmlmetyphmnerlumyemm ot fachadef the
but are not limted to, pRc/CW (H ndl]| 13%
generaot Iof ShEAFCHABMARAF: c| offi TP STHEES 418% el B¢ ‘% gptococcus.

Furthé?v' L 0ggP) e PEEIRSV {kﬂhﬁm tan SQ@é Bsé Xl 11{1\I0t’rthe Xbatesent
oning sites, (418 selection, Invifro ery a }Q
inventi&e. I%giﬂdgzyeast cells such as t osg hil acc dromyces

such as Saccharomyces cerevisiae.

[0062] Host cells containing the polynucleotides of interest
can be cultured in conventional nutrient media (e.g., Ham’s
nutrient mixture) modified as appropriate for activating
promoters, selecting transformants or amplifying genes. The
culture conditions, such as temperature, pH and the like, are
those previously used with the host cell selected for
expression, and will be apparent to the ordinarily skilled
artisan. Cells are typically harvested by centrifugation,
disrupted by physical or chemical means, and the resulting
crude extract retained for further purification. Microbial
cells employed in expression of proteins can Dbe disrupted by
any convenient method, including freeze-thaw cycling,

sonication, mechanical disruption, or use of cell 1lysing
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virus manmal i an expression vectors (see, for exanple

Randal | J. Kaufman, Current Protocols in Nblecurgr ’
wWdB@bog446. 12 (Frederick M Ausubel, et al.,PEnys2006/002501

Wley 1991) that can be used in the present invention

coentol 4% OUh 20 D LR < el SO jalanias
art. AfHodiNarts BsipdM | inBabti, cAﬂ)aIlyN&almaga@mtalleJfﬁe of a
and Hindl Il cloning site

TK- and
bufferpTKEpEEl S FEE‘B?F‘HSPSt Progsia ZCC]‘P£1§]E||9 %Fsel ﬁé{:on) 1imit
degrad%gﬁ{qhg&lﬁtiﬁpae%%ﬁﬂ%rsu bes, LHK arh XRRTLGelD8ét | pajecule.
I KE east
SuitapaPs P TARRI AT RE COBPogdL Tl DSESBNE ar STy S ©F
aprotllgﬁmted Qe tg@ @%—aﬁcusutontnegﬁszmayecber pxbalipisphed in

, Notl, EcoRl, BstXI Ba
succesan@remyndwcpr%%hnag AELETRVIA 0 gRh) | S%ur%tu%&g%!“monlum

sulfatRYESH sA, B, C (Xball, Sphl, Shol, Notl, BstXl, EcoRl,
2 nrl dza V§1f?06{081249 PCT/ US2006/ 002501 Sacl,
pnl an i n cloning sites, N-ter I ' :
[oos31puTln¢| BHOWPLR POSBSWE teSs T OSMREt c|"@ao'%e”a Efg&ége"la one
mﬁggerogéggﬁg uegnV|troggﬂgmcdmagzvec@ﬁﬁﬁiﬂmuhﬂﬂuﬁI| leetails
articularly preferred vegtor for

comblrtd’teLorp?re%%ntmfiﬁVéﬁtl?énpir§cteﬁlé1rﬁlsa§1ﬂ ot e ha s tions

afflnlpéfsn%f%rﬁypcalggcogbt ai fiedk by raaytAehhed oknowniom t eecchange
e such method, which was utili ed ILn

chroma#tyraphy dest?$ b@acﬂHS.&_@anﬁhr@Patagrap Yoc 1Y X'Wapatlte
adsor qi Sci . eﬁ&aggoégéﬁhﬁ817 (1898r0ph605¢] In aLnteractlon

pre erred I ment e chinmeri¢c DNA npl | ,
chromdeo g resTy ediricht gedn EXPFEESPBATIEEFor th%?ggﬁ%rez #01ding

cont ai, ns ne
v fahf &%l@ CESSAIL £l8NENt sn f ebmphe th hgnsesd Mitdomt
SLEPS ok tra ation of the fhserted ch?ﬁerlc %NA g ron

of o eer@te@@OS8FOmﬂU@@§ﬁtlon t%ég%xpﬂﬁ%%f%ﬁm%%%?or liquid
chrom%‘g%?%%%? A&%E;gl) chj frepie€ o PNA S8 C Uf & MaY nanCldiehel flirdkg- ion

Such markers aid_in cloning and
stepsthe sebeef i ommr dedemeilfi caklomtbf @%Ct0§§088%Yalh%ﬁb ein

Purlflca{rférllc DN%rn%lcﬁ%lile%s and Practice (Charles R. Castor,
ed., Springer-Verlag 1994) and Joseph Sambrook, Molecular
Cloning: A Laboratory Manual, o odition (Cold Spring Harbor
Laboratory Press 1989). Examples of multi-step purification
separations are also described in Baron, et al., Crit. Rev.
Biotechnol. 10:179-90 (1990) and Below, et al., J. Chromatogr.
A. 679:67-83 (1994).

[0064] The conjugates are tested prior to use to determine
whether they exhibit modified plasma half-life compared to the
unconjugated protein. For example, in experiments conducted
with G-CSF and various amino acid extensions such as (NNT),
Applicants found that the half-life was increased in one case,
and in other cases, was decreased. The tests may be conducted
in accordance with standard techniques in pharmacokinetics, as
shown in example 3. This procedure entails administration of

a predetermined dose of the conjugate to an animal, preferably
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For exanple, genes that confer resistance to neonycin
puronycin, hygronycin, dihydrofolate reductase (DHFR)’

wa@o@aiose49 phosphori bosyl transferase (GPT), zeBC'r/nszoaﬁélbzsol
hi stidinol are wuseful selectable markers.

Al ternativel

enzymes such
a labquahAL n@nkﬁﬂ%%s ) <8¢ u‘%hF%ggﬁgﬁ;gﬁei SI MploeseYi r¥S11ect

plasmaa§§5MI%hanghgh@aea&C®Dedﬁneﬂm1anﬂxnnﬂrvakﬁnnﬁm@g@@alyze
mar kers al so can be e g g @n wn _sel éﬁ%ea

the D@k nByJdbe éﬁﬁﬂoy@ BeTohy %% Hanggbg%f Assay

("ELTSRE) NY (X RIASSAE nS| %ﬁ&@ﬁ@ﬁﬂﬁi&n\/\fofh tthfee crmcjtega:t@m until
encédlng a gene product. Further % es q§

concensenbioanMe Tkl S G S ERFIRRBIR - {0 GRe D BT Ay Pe

calcul;atE%dar% ;8nd, i QuQJnU—QL% f%\QQiEG: ﬂe@ftSalSU@ha@&aEBhtaneadc gaeeﬂlySlS

I"Uor escent protein P), beta-gal actosi dase
(e.g. ,((1&1@@3 )WIWomuﬂmra HeAFe oV CagEPY| frdner e(rjﬁ% e2fehjor to

the a %Sg]tlg%nseao#e h MRl | 8fn fRgaty pi eahtynbuBetion was
cells, "as I acterlal yeast, fungi, insect,
measuradiet odétand pltélﬁ?t aBRlLyséan USeE YIS he O;’Prsees%‘fﬁt ton - of

ventiq 0sd . 1Cf n b
calculée{g:d.r Ee O gnat\,sl’ré%t gﬂrolagcmdﬁ%c? qr\a%)e/rg?ﬁaﬁﬂléﬁ&%fsgr VYT%Q, vptheent
term1@06k@8é2wam20ﬁmgﬁmﬁ s6nmetlee| 1aRRAT Yt germlnal

an t nt the
phase@hlﬁ%ﬁ%%ngﬁi b ecafe(%%§ b?e%?%%sg?gd %q?{$i&§ |?f the
logarﬁﬁggpved ftDG1Ipka$nm4yqﬂﬂcaﬂﬁﬂaﬁﬁﬂﬂ§ntVFésﬁs Ehge in > the
ur i ronment t ur ocayrsin
monoeﬁq{éernacjea&bo %Paﬁ. s{i‘gﬁtasdﬁm gﬁ%s @%%ﬁeceqﬁisi'zog?’]agﬂa&ent
termllﬂfgle/g rltraalt%lﬂters{ol aiaelobullra’ttemat 2o 1WHaI R plantthay ptlowing
ul t urgof p c r ts
equat 1 es0] E%ahﬂfbgﬂd? FtablgmgelI%ggaclgggﬁﬂgutegﬁe|$ﬁasma
conceﬂlﬁﬁ&ﬁ?@n £ e VEB@VeeI £ som HELiAec ek €80 stich 2B EATEEYRo. AUC/ D,

CCL2, CHO cell |
e S 30 L 0GR AR ICE N, S, XS i of

dose; gﬁéhtsa M 38eBHenBep&2me3 TR lsudh tasl aATAGaNozatio between

L6361, A549, PCl2, K562 cells, 29
the asimh HBUATOR Ko, TEREET TROBRAC OV e|3| sggﬂﬂgh %ﬁdc%lcs b

systeMc @Jagfance, calculated as CL=D/AUC; and Vss, steady

state volume of distribution, calculated as Vgs=CL*MRT.

[0065] A further aspect of the present invention relates to a
composition comprising the protein conjugate and a carrier.
Broadly, the carrier may be a culture medium or a matrix
(e.g., a purification matrix) . In some embodiments, the
carrier is a pharmaceutically acceptable carrier, in which
case the composition is wuseful for preventing or treating
disorders and/or diseases 1in a human or animal, most
preferably in a mammal, or for diagnostic purposes. As an
active ingredient of the composition, the protein conjugate is

preferably in a soluble form.

[0066] Generally, the composition comprises a pharmaceutically
effective amount of the protein conjugate which achieves the

desired effect e.qg., therapeutic or diagnostic.
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[0061] Other suitable cells that can be used in the
present invention include, but are not limted to,

Weakasieri c host cells strains such as EschePCT/Bz06/002501
coli, (e.g., strainDH5(x) Baci |l l us subtilis,

Sal nonel |l.a t tralns of t ner
PharmapgardSidas, gg?cg%t oerryn%% And §f—“apr]10y oc%tglcus FS?Q cell
culturui £§Q5§sce| | $otrhadxapl e asedosa tdwn pbese&ﬂrmulated in

i nvention incl u e yeast cells iuch as those

f
animalsaReAgt§mykRs 2 Ss2sacthar byt CETETE] gbion range

that {RQ9B2hekos)r cehtsmEoSE @ Niangedhee pot yolich egoiides of range
interest can be cultured in convgrrtl onal, nutri nt

havingrddien @esyreIHRMTECtndtY | ¥ht Lhi Xtiird) Soti¥ted 385 -9

Mollné%&proQHJa%q forEﬁﬁt'V@émgﬂolproﬂwiﬁT§4 3£|ECI9%@ This
transformants or anplifying genes, The

1nfor1rca¢r1dm i oS, Ly hbasus efpep a?GFéraEﬂanéeitﬁémllP?e thg, goses
in otﬁ@?sﬁaﬁﬁgi'Ou%ﬁkﬂﬁﬂ%%d“ﬂ&hé@@ hast £ehlaisel ectad dedteral,

expression, and wll be apparent to the ordinaril
dosageskifbadtsar tem. f@@m sahpett yipi BAVKY ek veSOEd bio mg/kg

based O%pt\/\;éjf%g%t(%ﬁnthe ﬁj&gted by physical or chemi cal

res Ing crude extract retained for
further purification. Mcrobial cells enpl oyed in
[0067lexBrassiioy ehdpibeapReUtdn BE Tdicetypdd Hyrh gRmpounds can

be de%g%%' %”tbg?”fts'%%@lda 2c! ydi A fEeezeal haw el in cell

oni cation,” mechani cal ‘disruption, or use of cell
cultuﬁeys.ug 193 eWD200G0R12 49 IMET/US20887 002501 - Hgdritisux, et

, Bkb. o hien arg, weld, kapuns bgol hoseraki LLefol ke 1050

Tents nvoI ve cell lysis rray ent ai |
(the dts@eoieahabuf:beﬁorshaf tont aopslpréeasesi pteldi tagr sshe EDSO

hat mt tia r,&E ess§ion cof.
(the ﬂ?ﬁe grﬁﬁﬁ Icgg% eeqf Cttte‘Latﬁ )e(%rgtéeage |r}1]htehgpo£)ourlsatlon
can bbneie\mmmmfphsmgpmpshadsn lmowraptmt ithien.arthe The dose

catio FURSRUEADL S, IR, e BLECLpl Lalel i suseessioibeucic
index Sthiat ean[ 6863kpThesptiotei theomjaigat é@tmam‘udtDErﬁayamé EDS50
compo&%ﬁéféggtvéghggft high therapeutic indices.

[0068] The data obtained from the cell culture and animal
studies can be used in formulating a range of dosage of such
compounds which lies preferably within a range of circulating

concentrations that include the ED50 with 1little or no

toxicity.

[0069] The compositions can be administered via any suitable
route such as locally, orally, systemically, intravenously,
intramuscularly, mucosally, transdermally (e.g., via a patch).
They may be encapsulated in liposomes, microparticles,
microcapsules, nanoparticles and the like. Techniques for
formulating and administering biologically active polypeptides
are also disclosed in Remington: The Science and Practice of
Pharmacy (Alfonso R. Gennaro, et al., eds. Philadelphia
College of Pharmacy and Science 2000).
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or nore techniques. Typically, purification entails
conbi nations of individual procedures such as ge
wo poobros2eon, affinity purification, salt PCT/US2006/002501
fractionation, ion exchange chromatography, size
excl usi gn _chr omat.ogr a hydr o ' a I4
100701\ Bina O a1y oDELT £ 1 of ot GRECn . HYeRei®R and
advanty<rmatingrephy end gelllekenyr ephoiEsis exPmptleisn are given,

refoldin ste can be uysed, as necessar '
it Degipl éth %to%?‘igu%éﬁ ont%eof INE protei %L%toenr}ddeg%t Snly as
i11ustHah perdod manceo | igui timctytonet ogr aphy (HPLC) is
often useful for final purification steps. See, in
eneral, Robert K. Scopes, Protein Purification:
i%ciples and Practice (Charles R Castor, ed.,
Springer-Verlag 1994) and Joseph Sanbr ook, Mol ecul ar
Clonikd anf NChirde tAbobRAOMylddulal , 2d edition (Cold Spring
Har bor Laboratory Press 1989) . Exanpl es of

| ti-step purification e ions | : b
[007lﬂg§@Fib%@g?nC§gr ﬁynggrgﬁg;H%%?%%Pﬁméﬁﬁ%éﬁg%ggﬁﬁgl.l nas
decidd®: 479t 96h£1890) Fapd 1Bekowpretedns, whreCashetoyt . intp the

679: 67-83 (1994). [0Q64] The conjuga re .t 1 (ST2
cell SPSEPK?OI‘%% hae) detngT%r]neex%rg %J(‘aérjeqt{%géngx%abﬁféﬁ% (5T2)
secrefDehf i edgphasmawhahf - vafeoconpayeckine thelymer constructs

unconj ugat ed pr.ot ei n.. For, exanpl.e, i per | :
Showe@onéaﬂteaecﬁﬁgﬁoé-cﬁéé;%&e§§¥iod§1a§¥ﬂ§¥a§$%gﬁgf§0tlc and
eukar26E§83i0n§y§&@hsas ( NNT) Howdppki, cantishé oundisehat ©ife  the
alf-life was increased in one case, %pd in_ ot

r
SchizedgeshaRRETaES: cREBAS THETEStY miy B8 CoRERrSas i 7 e

phol+2GEQHIRNGE PMat: st anday)d fachniguescidtion of heterologous
phar macoki neti cs wn i n, ex

. as _sho anple 3. .This Known
protepnscedGF8 efdi | §PYdmlfi sErati GRS 2a BredsPer Hffed :
Theregggg/ oft fhe capirugabe to @banyesl tqpwierabky @2k WO-CSF-

081249 PCT/ US2006/ 002501 a, l aboratory éiﬂnﬂal .
polymsuc e b kdeenEe Serg PedniBEOY coll étt CH§| d<he f PORFESSTon

syste%ge ani Bl ab.predster maedy i e valhs arctand yzéat were
e plasma e.g., via Enzyme-Linked | nmunosor bent Assgg g
Synth©%EZESApr1ﬁka§E9¢ﬁ¢ﬁﬂ%%n%%ﬁ¥T%§Ebmo%ym?ﬁeconStruc an

expre%%Q%Hg%%eG—%@@Jpolymers.

EXAMP

1.A. Production Of PHO x pBSK Construct

PHO x pBSK Construct

[0072] The first construct synthesized was simply the PHO
leader sequence cloned into the bacterial cloning vector pBSK.
The amino acid sequence of the PHO secretion signal is listed

below.
MFLOQNLFLGFLAVVCANA

[0073] The PHO secretion signal was synthesized by fusing two
sets of complementary DNA oligonucleotides together and
cloning them into pBSK. The most important consideration that

went into the design of the oligonucleotides was that the
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concentration was no | onger neasurable. The half-life
may be cal cul ated via a non-conpartnenta
web@sosieeki netic anal ysis (e.g., using W NNonkCTIUS2006/002501

s?f&ﬁ?gﬁ YﬁgSlon 4. 1% In addition to the last tine

a con at e_copgentr Meas
fUSlon(fﬁ3'tQQMQQQQﬁ®s$%§T%%?%dgg %52$L§%Fgﬁ%gs U0l 8-cse-
polyme?alk%“ atir@of yhendatl Mmglﬁaemvpanagetsee@uemce This

appar ent terninal rate constant associ at

ensuredpBRPENte IS BRGSELLA%: PRHRGY BT (Foacd from the

molecul 89833 HN AL 1% 0f Itc—!'!ﬁllt'ﬁﬁ;arlﬁ mnsﬁéctdﬂteeqi)l fsma of G-
concentrations versus tinme i n I’mnoeﬁgonentl al

CSF  wiéehni nal E@ﬁﬂooﬁefﬁéné&rv@OdﬂfiﬁaEloﬁppg Rt CPBPRFRSI ©°

na’u.mahﬁdf &éé@rrﬁ?%c‘éln@t eglﬁﬁ?@égl% g dwaitihe feol Yowbhigns of G-
tron: UC, area under the
CSF. plBafsrmrep,@nmt e cﬁprw%u%“u?vénf rgm e i BEPDEFe Pt onlY

could é‘ %Pson@r €3 Uhdedr t heqPbasrB-CcSF be made, but

concen time curve per unit of dose; %
this a]em dbnmeted nmenyalpereattdd lasi MHE 9 gR T Het \A}%n 1nggeducing

additidy jder. the Jd rsie cSmErlrf’ tréééﬂﬁlnm asd AdreCh,. By
f%emc c

ear ance, cal cul ated as AUC and V
1ncor]_:8:tm.y1g szt@merwttmm @tharSStlmt@utiﬂtm O%hg%w%@—@atéées for

s=CL* MR 0
Clonlnlgnviéﬂ% o5 re OatcﬁeSJJ émtvgrtcd'é%" aSeQ§CTNleL the presefbsequent

es to dsition conprising the
clonlqy%naﬁasmonqmgatePﬁmd a caBBKer thBﬁ@adF§quﬂﬁ§“@§F§|eWere

satls%al%q.fl ca l'lcl:%lnt oma)%ll Q5 MRELEX & guse@ are listed

n"sonme enbodi nents, the
belowcarrier is a pharnaceutlcally acceptable carrier, in

which case the conposition is useful for preventing

oNDEPkgcﬁﬁilfgfat MY chddéréetg b G@A@Q@ﬁmﬁb@rf@@@@ or3

ylnarmrma

[ agnostid c ,
onpmpEIIOn ¢ - RO c A hat uga???%ﬁ%gﬁgqjﬁ a
oNDEPEQLMP! € ép”‘%#%@@&eﬁ@ﬁ@éémm@@f@@@@@@@m Y

onprises a pharmaceutically effective anount of the

oNDEPﬂ% oﬁﬁl ey é@%&&@f@@@@@ﬂ@@&@@ﬁ@@@@ﬁmm@@f fest

t herapeutic or diagnostic.
[0074] A diagram of the PHO x pBSK Vector is shown in Figure

1. The PHO leader (PhoA) was cloned into pBSK using NotI and
BamHI. The sequence for mature G-CSF was cloned into this
construct utilizing the BspMI and BamHI sites. This vector

confers ampicillin resistance (bla) when grown in bacteria.

Method Of Construction

[0075] Complementary pairs of oligonucleotides (oNDEPHO-1F and
oNDEPHO-1R) and (oONDEPHO-2F and oNDEPHO-2R) were
phosphorylated using T4 Polynucleotide Kinase (PNK). The T4
PNK was heat-inactivated and the oligonucleotide pairs were
allowed to slowly anneal on ice. The reactions were diluted
in TE and used in a ligation with pBSK previously digested
using NotI and BamHI. Ligation products were electroporated

into ToplO competent cells and grown on ILB-ampicillin plates.
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WO 2006/081249 PCT/ US2006/ 002501 Pharmaceutically
effective anounts can be estimated from cel | cul ture

was@aysi24For exanpl e, a dose can be fornul at edPCTIUS2006/002501
ani mal nodels to achieve a circul ating concentration

range that cl udes or enco $es r
s oAsaeeent gl F  RSOEERTIR" ARSI o e o
1sola?i:ﬂ¥AﬁMﬁasﬂa%%E@stfcgdlgeﬁbblméamtléuedlputakpve clones.
mat o 4- 34 Thi nf ar u
Sequense (N Sl HEHYF AT Tt RRCaBube T g SaRgps beze
corred@mmal s, including humans and ani mals. In general,
dosage anounts range from about 1 ng/kg to about 10

/kg b d
o, SRR BN TSP LT, o

det er m ned by standard pharmaceutical procedures in
PHO-G-CEI-NIC W tiE SIS @sndtrwextperi nental aninal s. See, e.g.
Nbllneux et al., Exp. Hematol. 27:1724-34 (1999).

exanple t he LD60 t.he et t f
mmslpoﬁﬁﬁﬁ“ GO SA YRS | =S ]htedED5]?)Ie rtlt hgﬁ osglgg%hgj bhe eca
ampllfh&ﬂaﬁ@ﬂ@rqaulyceﬁﬁeepbmdlng Sﬂﬁbdﬂmiheogopgla@e@h?nce of

can be determ ned u known .i_n

matur%ogéCSFa%?BobEPﬁegﬁ ngg nHeFﬁgFaﬁgﬁtlc e (n%$QFEEMHI
As s%ﬁ%&h?%ﬁ@mf%bndﬁﬁeég%lmmmmsmm tfer this
I 0 bet ween an ds _t hat hi
PUTPORS gHOFReFRPGARES. (7RIl CHRIT] OBSBT THE ddvS dSTait Hfeen pHO
and E£LE8Ft hgagel hoCulitiieevand ngni Rlquestaedi ey cart biei aiseyl the
in fornulating a range of dosage of such ounds
restrijpi Epn | eag YPref BB y WAt IR ge cFrggFprﬁa of G-

CSF h%‘&”%”&&@&b‘ensfdél%n i Bl wde theHRRN W t hekiititke oNMo and
oxicity. The conpositions can be adm ni stere %
restrvcalanyssma&ﬂﬁQﬁ that ersueiesasBPotaphy, %t y, Bpst was

subse Méﬁgf%cﬁkhilzegtﬁﬂye Fyééyly LAt s cukar blymer to the
a transder ma g., via a patch
C- termmyubecﬁhc@p@SFatsdnllel ﬁg@ﬁ@nﬁ@asrﬁuéﬁ@pa?@l(9L9§e Yacsr-mn
crocapsul es, nanoparticles and the |ike. Techni ques
into gb? Eﬂﬁlatlng and adm ni stering biologically active
polypeptldes
[0077] The oligonucleotides that were synthesized to amplify

G-CSF are as follows:

oBspMIGCSFE: 5'- CGATCGACCTGCAAGTCGCGACTCCGCTGGGTCCAGCTA-3
oGCSFBbsBam:5’—CGGGATCCGAAGACGTGTTGTTAGGCTGGGCAAGGTGGC—3’

[0078] A diagram of the PHO-G-CSF-NN x pBSK vector is shown in
Figure 2. The sequence for mature G-CSF-NN was cloned into
PHO x pPBSK using BspMI (destroyed) and BamHI. The subsequent
addition of an NNT polymer utilized the BbsI and BamHI sites
indicated on the plasmid map. This vector confers ampicillin

resistance (bla) when grown in bacteria.

Method Of Construction

[0079] G-CSF was amplified by PCR wusing oBspMIGCSFE and
0GCSFBbsBam oligonucleotides. The = 520 bp band corresponding
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are al so di sclosed in Rem ngton: The Science and
Practice of Pharmacy (Al fonso R Gennaro, et al.,
wedws/oPied adel phia Col |l ege of Pharnacy and ScP@nts2006/002501

2000). 26 WD 2006/ 081249 PCT/ US2006/ 002501 [0070] In
order to full

| ustrate the pr s
o maSuee ek BB S ST ked PR Pl e
The pl%:]r?g%?\genfrﬁgﬁleh@ n'g?gn?@igé@@édt hattit heBgasifie sarel BamHAI,
on as illustrative a nn
purifiqdi ad vélgEYﬁﬁPLEnEOCI Bﬁpngxdp%# m?L?Emﬁﬁmc%lt@ceul &ame
enzymd 007 1n £OT 1 gas£o0fp ﬁ@Mﬁétéeﬁgkér@&@bﬁrbpbkétedtmmto|ﬂop10
was decided that the G CSF-p S wer
compe ety coog] St e & F POLYIEL L OLELDS. 1T i prep
were é%i LEheeMsing: bact eni abs( STZht secobatieentsi grallate DNA

vari ous cytoki ne-pol ymer constructs . showed | ow
and dsesgnesfbh élflﬁe@ténclfj?%tb%%%dprllPéﬁ}&el CLoRFs-  Sequence

analy%u{lacﬁé@éf SYSLEMEn HoMeMes | pl e 18 Ffodde were correct.
|zosac aronycen ponbe secretlon signal sequence of

the phol+ acid ph hat PHO) f h
Lc. herdrorogeus HIOTRIGRE | PR bl %m;é’s'ifét%%ssﬁre“ on of

medi um was known. Therefore, this secretion signal

pHO-GVBSF Bgleds M f ohdre & SFrugel ymer constructs

gescrl geg ge: Oow in a CHO celT expression system Also
escri be el ow are the vectors _that wer nt hesi
[00801‘or"-mehémﬁrr@d@&%%W?}Fp@&@rboﬁngﬁléoﬁgﬁyﬂlg s AN & ror

the ESRESSSHON itz G patyIEiiged 1. Ly dsoduet ian cmﬂHo XN =X~
pBSK Construct PHO x pBSK Const r 72 fd rs

(S/T) eonsThaeeieyft he"s@%e@%@% nIRy ﬁﬁ% %81@ C%Séé&%r 8h ‘the

threoﬁf@#en%%sghﬁg%d'éﬁo the badifiad céepéngivect @hen this
he am no acid sequence of the PHO secretion

constsughall5| sxpresedd pa| GO MeRls-0 Nhe P iiog W]p ¢that

the %Jﬁy%erlc increase in translated product size and

posttranslational modification would modulate the pK
parameters of G-CSF, conferring upon the protein-enhanced

half-life in serum without decreasing its biological activity.

[0081] The construction of this polymer was achieved using an
oligonucleotide ligation/multimerization scheme. By cutting
the PHO-G-CSF-NN x pBSK construct with BbsI, a four base
underhang (GTTG) was created in the two asparagines residues
added to the C-terminus of G-CSF. By designing complementary
sets of oligonucleotides that code for repeating NNT triplets
as well as anneal to the GTTG underhang, it was possible to
multimerize the oligonucleotides that code for 9 amino acids
into longer chains. Short adaptors containing a stop codon, a
BbsI site for future extension of the polymer and a Bamil site
were added in low ratios to terminate the multimerization and
allow for cloning of the BbsI-BamHI polymer fragment into PHO-
G-CSF-NN x pBSK.
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[0073] The PHO secretion signal was synthesized by
fusing two sets of conplenentary DNA ol i gonucl eoti des

wo ogetdend and cloning theminto pBSK. The npbsPCT/US2006/002501
i mportant consideration that went into the design of

o5 L ASISEL S0k Semyyme Mt e 21,40, 2005/ 0RS 2R

ér sequence to
polymetrh%ﬂ&tleﬂs”ﬂdw&@ﬁovt he G CSF- pol ymer be direct,

wi t hout any intervening sequence Thi s ensured t hat

the entire secretl Si g as clipped fromthe
Polymei | BRI HAP %%5% Sresulting in a secreted

o3NNTH :Ofs”ﬂﬂfcz@;cm;tAWmmmA@xmnm nodi fi cation
when conpared to naturally occurring and clinically

avai | abl e versions o paring the
o3NNTRonz't r&ﬁ?ﬁ??1@?ﬁ%?ﬁ%ﬁﬁ%ﬁgﬂzﬁéagfyf coul d direct

conmparisons to G CSF and PEG G CSF be nade, but this
Adaptd S®1idnd&reapyaest ential i munogenicity by

I ntroduci ng additional anino acids into the
r econbi nant G CSF $ ein. i ncorporating

oDent3Bst? | t¢ABNTRFTETFATD t he ollgonucleotldes f or

cloning the PHO | eader into pBSK, as well as the
oDent Stbsequentccehroroga S CSF i nto PHO x pBSK, these
requi renents were satisfied. The oligonucl eoti des

were_used are |isted P F .5 - .
10083 boBbS0CAT AT ET O T GORARAF PrAT TCLTTEGET - e | the “repeating
unit ONDERHO fiRT Bolymer that was produced using the polymer

bacKkoGNBEPHOISPL Y25 TR FGGUCGT T GEAA R o BiRBarE ™ 2

CAAC o%%rhd% WHO- 2RrcS' underhang respectively that were used
GATCCACCTGOGEGACGCGT TTGCGCAAACAACGG - 3' [0074] A
to muytagrEAFEEf thRe PPERTpBSK vector is shown in Figure

1. The PHO | eader (PhoA) was cloned into pBSK using
Noty ramdy Baghh .t The sequence for mat ure G CSF was

cloned into this ns I Lzing th and
5" -C BGACCs e stA TS @g%t%éf“gg§n ers arrp|C|I§P§§RME

resitgizanee tl ajcowhes groweTi nThatt@ri‘a.  (MBNNGB) Of

Construction [0075] Conpl enentary pairs of

[oog4?'ﬂﬂ$§“%£f?%&9%8 Q%NQ%§H93¥Rf%¥¥ing adaptor molecule that

completed the polymer and included a stop codon, BbsI site for
future extension of the polymer and a BamHl site that is

necessary for cloning.
Terminating Adaptor Molecule
N *

5/-C AAC TAG TCT TCG-3’ (oDent3F)

3/ -ATC AGA AGC CTA G-5’ (oDent3R)

BbsI BamHI

[0085] A diagram of the PHO-G-CSF-NNT65 x pBSK vector is shown
in Figure 3. The addition of NNT65 polymer utilized the BbsI

site (destroyed) that was located at the C-terminus of G-CSF

and BamHI. As shown in Figure 3, the Bbsl site was
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OoNDEPHO- 1R) and (oNDEPHO- 2F and oNDEPHO 2R) were
phosphoryl ated usi ng T4 Pol ynucl eoti de Ki nase (PNK)

wWab@eD4124PNK was heat -inactivated and the PCT/US2006/002501
ol i gonucl eoti de pairs were allowed to slowy annea

on ice. The reacti di | [ d d i
regenegaftpdat on Wfh FBSK B%gvﬁgﬁgl &?gaegﬁ g§m§g|n98ﬁb Fﬁture
extens@%@ %%Wﬂbngkmgaﬁngm[w@nhnﬁst@mﬂérgl@mpxopblanedesuﬁt@nce

Topl O conpetent cells and grown on LB-anpicillin
(bla) phgredrowng INOPIGH6/G81249 PCT/ US2006/ 002501
M ni preps were perforned on anpicillin resistant

MethodL@ORbeSthACctii®el ate DNA and di agnostic digests
identified putative clones. Sequence anal ysis

deterni ned which of the putative clon cor
008611 EoTPLBEURETER Of PPOLE CSE- NKEx pBSROSREL T uct b&Bkoane
0ligontd@eetCksN\N X @BﬁmT@Onsthu@I [O@E&NTFhls can@lrucadaptor
resul ted fron1the clonin

lified
o1 GorsTAES R ng AN c6iing “BEGadRce. OF ~ormPlPE CEogkated
using ISFM? g[qg PHO Thi@BS‘K;l\éemKW W nlgw,eB&p-Mnaaj"lﬁ.M anfls the
ated previously, e o0 c t d f t hi
orssorpa oot ey B HEe) S LAGRRS ot PSR el O s
Polyme%flt ?ﬁﬁgﬁﬁﬁg%2§ﬁg0% Q%Fst hgarm@rmeaeg@nmﬁlgm@qu@@bﬁnm and
g e restriction enzyne F
oocrnercieni s 4578 sea Yl PSR B LR e

T4 DAL agi;Re I 6geidues aCNYvaaRd resirighéonentties fdrgation
t e enzynmes Bbsl and BanHl . Bbsl was subse ue t%y .
reactigmd | weee t 1P peetl iddd BAEINGY O yFh - to B cactions
were &égﬁﬁh@gﬁeg gﬁ&:s%aﬁ’mbhe §@mél| %mii%%d E;@lC| ON@laterial
N into the vector. [0077] The oligonucl eoti des
betwedrhat50nare s\aftthew 7&xs t%@nﬁﬁq fafld G B A
foll ows: oBspM GCSF: 5' -
[oo87fﬁﬁé?@ﬁgél%Eﬁéﬁﬁgﬁﬁﬁﬂﬁﬁ§ﬁﬁﬁchfi SCTA- Jith PHO-G-CSF-NN
FBbsBam 5' - CGGGATCCGAAGACGT GTTGT TAGGCT GGGCAAGGTGGC
x pBSK 3thaf (oF@]beedi dgeantef vhehPRDSE esp- Mamippskhemically

compe%g%%cnségith%QLIQ were transformed with the ligation

products and grown on LB-ampicillin plates. Minipreps were
performed to isolate DNA and diagnostic digests identified
putative clones. Sequence analysis determined which of the

putative clones were correct.

[0088] The longest clone isolated from this strategy was PHO-
G-CSF-NNT65 x pBSK.

1.D. Production Of PHO-G-CSF-(NNT)155 x pBSK Construct

PHO—G—CSF—(NNT)155 x pPBSK Construct

[0089] The construction of this clone required the addition of
additional NNT residues to the PHO-G-CSF-(NNT)65 x pBSK
construct using the same oligomerization scheme. The
nucleotide composition of the oligonucleotides used in this
extension was altered to identify the Junction between the

original polymer and the extension. These alterations
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Figure 2. The sequence for mature G CSF-NN was cl oned
into PHO x pBSK using BspM (destroyed) and BanHl .

wab@emsizgequent addition of an NNT pol yner utPCT/E806/002501
the Bbsl and BanH sites indicated on the plasmd

map. . Thi s vector con s anpicillin resi n
mainta\/@ﬁ%ﬁj gFB&n C?rrf-%c"er&g& I\@?n;ﬁ% S&l%nsot%?ug%’?ogﬁf%}%@% and
utilié%é%?h%ﬂéaﬁgpPﬂﬁ&ﬂhfdefﬁﬁhgsbng dBﬁﬂh%@f%@hang strategy.
0 FBbsBam ol i gonucl eot [ des,, . The 520 a :
By di@@lsftéélgonaﬁ%GCgB"Wﬁ“%%é/ GRirn0 BT USSG0araBEE01 1 o 2
possild ULE Gxeahdnagh&xeeagdnf ram afe agalgsergelsiang the same
purified. The purified fragnent was digested with
oligoBspMotdfie BEHIiNCHAZFIY AP 1THatTd THY PHO x pBSK
cut wwth the same enzynes. The ligation products were

[0090F! €6Lr 8R9HBLAM 1 EBLOdEePh@edC @rpekerhdCelles @M )frowplymer
on

LB-anmpicillin plates. Mnipreps were perfornmed on
to (NN}t 1359 Fexied £R1W onies to isolate DNA and

di agnostic digests identified putative cl ones.

PolymeE BEABSond &l ¥sdtusBéSetdaed whi ch of the putative
clones were correct. 1.C Production O

PHOGCSF-éNNT 65 x pBSK Construct PHOQ G CSF-(NNT) 65 x
o3NNTeBSK: Const FARE TQﬁﬁﬁéhﬁ%%c%%$%%T%%$%AE%nposition of
this polyner encodes for the consensus mammal i an

o3NNTé\%Jciz!‘k§d— b YEOBYT@tAencetteTaNeXETESE T} Theref ore,
the pol yner may be gl ycosylated on the threonine

resi dues of the pol yner extension when this construct
Adaptps @kpoendelePhier® cells. The expectation was that

the polyneric increase in translated product size and

oDent BOSt tF apshatiepertagdsfi cati on woul d modul ate the pK
paranmeters of G CSF, conferring upon the

protei n-enhanced half-life in serum w thout
oDentdBer 84sPRGCFERABABIGGPcal activity. [0081] The

construction of this polyner was achi eved using an
[00919! igonpctigothdepkbgatt @BAMAILt ither i AHI- GICHChEED) By x pBSK

Const%ﬂ%%b?%gggggNgN WSEC%Ekwﬁééégﬁﬁéé“ﬁﬁﬁé‘%% g%éhNﬁysbolymer
extension that was produced wusing the polymer backbone
oligonucleotides of o3NNTextF and 03NNTextR, in which the CAAC
overhang and GITG underhang were still used to multimerize the
polymer and the amino acid composition was unchanged from the

original NNT65 polymer.
NTNNTNNTN

5/ -C AAC ACC AAT AAT ACC AAC AAT ACA AA-3’ (03NNTextE)
3’ -TGG TTA TTA TGG TTG TTA TGT TTG TTG-5' {03NNTextR)

[0092] The above underlined nucleotides of o3NNTextF and
03NNTextR differed from the nucleotides in the same position

in o3NNTF and o3NNTR respectively.

[0093] The following is the terminating adaptor molecule that
completed the NNT155 polymer and included the BamHI site
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underhang (GITG was created in the two asparagines
residues added to the CGtermnus of G CSF. By
wale®ogsizay conpl enentary sets of oligonucl eot PAEES1006002501
;:gderr_(I)_E; regeathi ng NNT triplets as well as anneal to
e under hang, it _wa ossihle to [t
necesseRy of PHontrkPebiY des PRSP%S’ defor 9 %%;:s’r:% é—:lcrlrggsltﬁf%ntcsaame
oligonhiengek iclai RhatShert adapt dos ¢ort dinditiglaNTEd eodomer.
g mE_SlFsl_sHe for future extension of the polynmer and a
~BanHl site were_added in lowratios to termnate the
TerminghinonddaPiatoMO4FFI8 | ow for cloning of the
Bbsl - BanHl pol yner fragnment into PHO G CSF-NN x pBSK.
N30 WD 2006/ 081249 PCT/ US2006/ 002501 [0082] The
ol i gonucl eoti des used to synthesize the (NNT) 65

57 _C A@@! vy tare dacstzed bel ow: (dPeinyadsr) Backbone
A i gonucl eoti des o3NNTF: 5' -
3CAAGACGAACAKTACTAACAATACAARE3It S3NNTR: 5 -
GITGTTTGTATTGITGGTATTGITGGT- 3'  Adapt or
A i ggpid eotBagsr oDent 3F: 5' - CAACTAGICTTCG 3
oDent 3R: 5' - GATCCGAAGACTA-3' [0083] The foll ow ng

sequence ((NTNNINNTIN) s AT e i ni ;
[0094]y ﬁ&iﬂﬁ(aan’“t%l\gt tiids %@%ﬁg&gsdﬁ ug\lﬁﬁg)t e gol%/Brrsg{ tocor is
shown Qﬁﬂ@@l@r@l&gonﬂl&ée@ktdﬁsioﬁ oBNNEE HHE663NNTRMewhyh 90AA
. show a C overh nd GITG_ uynder ha ti
UL 4300 aier EPALed CFo REFLRIIER e TS gor g b SERET RO ©
termiddaN 3£ NBio-C-AAGC-ARE AAG: ABBSACGAANCBAATI ACA THA- 8as noted

(O03NNTF) 3'-TGG TTG TTA TGS TTG TTA TGI TTG ITG 5'
that {gNWHR) [DUB] "Fhe IFPIENGHAAGET st h ?ereﬁ’idna?gng‘e NNT155

polwm@@aPBQrf@QU%@”é%ﬂJHHLm§0@P|Qbﬁ@thhe pohysefreafdr confers
I ncluded a stop codon, Bbsl site for future extension

ampicigl ither ol gmatcantobd BAAHID SFETQVR it 3t eetssary for

cl oni ng.
Method Of Construction

[0095] Complementary pairs of polymer backbone
oligonucleotides O03NNTextF and o3NNTextR, and adaptor
oligonucleotides oDent3F and oDent3R were phosphorylated using
T4 PNK. The T4 PNK was heat-inactivated and the
oligonucleotide pairs were allowed to slowly anneal on ice.
Polymer oligimerization was performed by mixing polymer and
adaptor duplexes at 20:1 and 40:1 ratios with T4 Ligase. The
T4 Ligase was heat-inactivated and the entire ligation
reactions were digested with BamHI overnight. Both reactions
were precipitated and ran on an acrylamide gel. Material
between 250 bp to 800 bp was excised and gel purified. This
material ligated into PHO-G-CSF-NNT65 x pBSK digested with
Bbsl and BamHI. Chemically competent Stbl2 cells were
transformed with the ligation products and grown on LB-
ampicillin plates. Minipreps were performed to isolate DNA
and diagnostic digests identified putative clones. Sequence

analysis determined which of the putative clones were correct.
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Term pati ng Adaptor Ml ecule N5 -C AAC TAG TCT
TCG 3' (oDent3F) 3'-ATC AGA AGC CTA G 5' (oDent3R)

w@b@b/oBanHl [ 0085] A di agram of the PHO G CSF- NNI6S2006/002501
pBSK vector is shown in Figure 3. The addition of

10096113 LU ot CRBCCLPG AL RS 675 G and BARH A 0"
G—CSF—%NR 168 ki g .3, the Bbsl site was 31 WO

006/ 081249 PCT/ US2006/ 002501 regenerated at the end

of the NNT65 polymer for future extension of len
EXAMPL¥hs vector confers anpicillin resistance (bla) \?\Atwgn
grown in bacteria. Method OF Construction [0086]
Trans foRMRIQERNt BFY et S Cefl Ipokydre Expacidsdee  Of Chimeric DNA
Mol ol i gonucl eoti des (03NNTF and 0o3NNTR) and adapt or
eCUg|S; gonucl eoti des (oDent 3F and oDent 3R) were
phosphoryl ated using T4 PNK. The T4 PNK was
0. n. mertrddiagst iomtmb-ae e NN )i lgdnuc IEdtd deorpti TECwer e
allowed to slowy anneal on ice. Polyner

mul timerization erformed by m xi ng pol yner and
%%Mo:l and 40:1 ratios with T4

Ligase. The T4 ligase was heat-inactivated and the
[00971eNthee pliagaticdnpCERavtEons nimes! di gyes t Be Wt R SBaRHIPREE 70,

over ni ght . .Both react.i o were precipita r
throud HHE atP)i A48 Ger URCSA A" bek eer 260 bo o Bob Lo
codindPrygsoexabsedicdrtegel pleiti eoBRPOBET] ThiSs femleges) with

was used in g li lon wt F- h
PKS-Oag b@?rﬁi ggg?eg{%w tHBbs e}gr};%g%%ﬁl .VJ}AIC\%heir(rl'elggcl‘%(l}%/le 8 the
CMV cSRAREEENENS bh2 etbhgamepe tfeansioflmed BAi-tle )t feromoter and

ligation products and grown on LB-anpicillin plate
_ _ S.
lntrC’lM nipreps were perforned to isolate DNA and P
di agnostic digests identified putative clones.
[0098 Peaurncav@nahysinscdetweran dediwadclirofn the380 bp Xbal-Sphl

fragment produced by the polymerase chain reaction (PCR) from
pCEP4 (Invitrogen, San Diego, CcA) using the following primers:
5'-GGCTCTAGAT ATTAATAGTA ATCAATTAC-3'; and

51 -CCTCACGCAT GCACCATGGT AATAGC-3'.

[0099] The EF-la promoter and intron (Uetsuki, et al., J.
Biol. Chem. 264:5791-5798 (1989)) were derived from a 1200 bp
SphI-Asp7181 fragment produced by PCR from human genomic DNA
using the following primers:

5' —-GETGCATGCG TGAGGCTCCG GTGC-3'; and

5' —GTAGTTTTCACGGTACCTGAAATGGAAG-3' .

[0100] The two fragments were ligated into a Xbal/Asp7181I

digested vector derived from pREP7b to generate pCEZ.

PHO-G-CSF- (NNT) 155 x pCE2 Construct
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putative clones were correct. [0088] The |ongest clone

isolated fromthis strategy was PHO G CSF- NNT65 x
wQEBBK08R4D. Production O PHO G CSF- (NNT) 155 xp@BBK2006/002501

Construct PHO G CSF- (NNT) 155 x pBSK Construct [0089]

The construction of this clone, r [ t addi t | :
[0101lof  dddi RF&al tmwapéﬁ%e%*?‘ﬁqe%u‘p{%g%@- %ﬁ;\lﬂ'a%@‘a%lan
cells PBSK £ONgLEHSEa UG RY i sSaife dogorRidzaihdn sakemector

The nucl eotide conposition of the oligonucleotides
PCE2. useBhim tRcE OTexEERSPORAast R t BREdTRd | BERPPFy Tt nad the

first ) YAELERN et werd thgnarPr £UbNght PohY Mictand-IiHe flanked by
_extensi on. These alterations 32 WD 2006/ 081249 .
the iPCEAUSLEO6AOBZSOIMY mEnhPRCREd tHRE oMEgitral contained

the h}ﬁg%é&?ﬁ%itr{ o Qf 5 £ e, ROl ViREeF k& dr o M tri dringE0h 4 hes shwet IFITG
erhang and CAAC overhang strategy. By digesting
PHO- GCSF- (NNT) 65 with Bbsl an ossi hl e

: d BanHl, it was .
[0102} 0 ek ehich g | @fgtheoPHPRE-BSFyAENTUL PRg Xt REELaeCror 1S

hown %44 9 éﬁ%@oéi derpul Li-BRLiZ2at keRtSHrateay capeefdi® in CHO
S OWH[JO%_)Qg? e o[igonucFéoti des used to extend._the &Nl\rr)lGHS
cells polipnerPom/ ¢ NN 155 arle i sVEATBEI oWlaPol yrBparized — for

Backbone QO i cl id NNText F: &. :
e et AT A A AR CAAT AR 3 SSNT R g e veetes
confe £ TGEELGTATEGT TGETATYATIGHTLR' B Adapt ppmmalian cells and

. _oligonucleotide 3F. b - ;

ampic bl Ay SHE o £ LT ANGACTISS 100811 AC W (b he

production of the PHO G CSF- (NNT) 65 x pBSK
Methof€onst Cocst rINTINNTINNTN was the repeating unit of the NNT

pol iger exlt_ensi on that was produced using the polymer

ac ne oli ot j.des F e :
torosackiene, SLdgaIELeck dospobagIiTex £ iaod AIMTENhE. ge
purif$ihyl ttsed 1100ultd miidtie Baméll pSkggeenandfrag afiiGoG-CSE-

(NNT)?@EdXCSHB%§'t%%ﬁé“%%&@%_%P%%%ffﬁggéégfinté pCE2 that had
been digested with NotI and BamHI. Chemically competent Stbl2

cells were transformed with the ligation products and grown on
LB-ampicillin plates. Minipreps were performed to isolate DNA
and diagnostic digests identified putative clones. Large-
scale maxipreps were performed to isolate microgram quantities

of the plasmid for CHO cell transformation.
2.B. Production Of Transfectant Cell Lines

[0104] In order to produce the polymers described above,
mammalian cells were used as host cells for expression. In
this instance, Chinese hamster ovary (CHO) cell lines were
chosen. CHO cells are widely used in the pharmaceutical
industry to express recombinant protein therapeutics including
G-CSF and EPO. As described below, expression cultures of G-

CSF-polymer constructs in CHO cells were established.

Establishment Of Adherent Cultures
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original NNT65 polymer. NT NNTNNT N5 -C AAC ACC
AAT AAT ACC AAC AAT ACA AA-3' (O3NNTextF) 3'-TGG TTA

WATWABIT TG TTA TGT TTG TTG 5" (03NNText R) [ OPORPSIN€002501
above underlined nucl eoti des of 03NNTextF and

03NNTextR differed f nucl ides, i -
[0105Thosi tiih FHA™G3 F(%@ga%g%N¥RF? ec ?V% y%gﬁogg§%arlzed
using TP8ef @rQengsa 51 § he Tiey nilngés by wadapiosc il ecude ahdt re-

conpl eted the NNT155 pol yner and included the B
suspersia® 11335005006 BB1 249" PCH USEE062055861 pﬁﬁ%&“&?ﬂays used

in anf%ﬁeEkQB.BQathﬁnEQEn@nQHQ@BWS3E ane ¢he samiks. Adherent
ol i gonucl eoti des t hat wer e used for the.initial 65
CHO qgedllpnerereTeiAvint iRy AYBpE ol Wil &t M= t8<SC R_ANQETA -1z

Ham’s I(ﬁ)%ggtgg?%or{toa%m )108' PAEC AGALAGCELTA Grdre allowed to

Bbsl BarmH [0094] A di agram of the,
recov@f@@osg:qhz NN 1 5Be x NEBEK Spdc 160 1gs CoRaiiing F Yflre/mk

.ext gnsj f NINT 1 20AA ‘

f h SEOD Qlydehe 65 POl Y RN by £ tant
© %ﬁﬁﬁggggg%tﬁg Bbsl site (destraggg) thgt &hs Iocaiiii}i -
cellst he The teedinuyas PHOGGTSEVRRTGS ¥ SBSIE afd BSAYES oVer

the c%%r@%sg%nfg% &%ﬁﬁstheﬁﬂyﬂ SbdBs Ves hegerenateddllls were
' e"end of the 155 polymer for future extension of
isolatedgehd Thissagest dwaordéisionmpi BiRes nipedinst dgsence of

bl a &hen grown in bacteria. Method OF Con '
n . : struction
ygro%ﬁﬁ@é Conpl enentary pairs of pol yner backbone

ol i gonucl eoti des o3NNText F and o3NNTextR, and adapt or
[0106D! i gofiuciesti déw ssDerr BFs afidr obBft IRAKSdon ©of PHO=6-csr-

oo BN AEUELED o1 NS s, s necia
contaahﬁﬁgedOWOSskmmﬂy@dﬁaedw.@%n(ﬁgr POl yfs.  The media was
isola%gbwggglggéaogn - A8LL 07 ged BY (B4 NEe POl ¥BHeBNdising a
polyclonal antibody against G-CSF. The blots are reproduced in
Figures 6 and 7. The difference between the blots is that the
samples in Figure 7 were additionally subjected to Peptide:N
Glycosidase F (PNGase F) treatment. As shown in Figure 6, the
blots showed immunoreactive material migrating at apparent
molecular weight = 95 kDa. As shown in Figure 7, digestion of
these same samples with PNGase F, a glycosidase that removes
N-linked glycosylation chains, reduced the immunoreactive
material to apparent molecular weight =~ 49 kDa. This
corresponded approximately to the thebretical size of
unmodified G-CSF-(NNT)155 protein. Native G-CSF migrates
electrophoretically at =~ 18 kbDa; the addition of the NNT
polymer to the C-terminus adds substantial mass to the
recombinant, polymeric molecule. The expression also appeared
quite stable; no appreciable proteolytic degradation was
observed for the unpurified protein present in conditioned
medium. Further, as shown in Figure 7, the decrease in size

of the constructs after PNGase F treatment suggested the
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adaptor duplexes at 20:1 and 40:1 ratios with T4

Li gase. The T4 Ligase was heat-inactivated and the
w@raoeiog12ke gati on reactions were di gested w t hP@GEDB006/002501

overnight. Both reactions were precipitated and ran

recon@ﬂr@ﬁﬁ@céyééglge %%Et N%%%fhﬁérebsﬁﬁgéet259>ﬁ9 %%b%@%ntlal

was excl sed purified mat eri al
amounlti et ed- Vg IRHOG-- CSF NNT65 x pBSK di gested with
Bbsl and BanHl . Chemically conpetent Stbl2 cells were

Estadilli %%%JeQ{ Vg&gbetr{ggdﬂ gahiQn-Jy oducts and grown on
were performed to

i solate DNA and di agnostl c digests identified
[0107dut at ifee ERemEstabequucie icatalasi 9Lt ¢TI NEWN T eh found

in o8 PO TRBtBe Gor ey L Bote] TS Iibapesy oells
were cyomeni sal atedhiomdmatifliys definedy wey RH®tein, serum-free
neat o G BRI DML o T gk 09, v ong e
cells2. Ao Prodect medi® PHOeG GSFE{ NNIJdBS X pOENM Centanett  to

par O‘ Vector pCE2 [0097] The plasm d pCE2 was
SuSpeélgﬁo&e?ﬂf Svgcmthe pl asm d pREP7b, through the

foll ow ng mani pul ations. First, the 2000 bp EBNA
[0108jodi nFeldg onewas gielwet edn I‘Eé)dIZ I@ﬁRSQdei 1@@as FBS to near

repl aced w KS- r| Then t he RSV .
confly el%Crye Iaceghbyg%t hé'C(1 renRANES 4 dltoﬁélg’ g(r%i%d i

PROCHdeC—tG]DM Iree{ - | @) Opr opdier wame: adu:tercbrto [B@%L Tlie PBRACHO4 -

ancer Lved.,.f ﬁSO bp Xb
o B UeRa He e Bl yhel a8 SHATHCT eactldrk PARS 1 PR 025"
approx@o4 llynvebeogeh, than d3Eigo, wEAR uscbngohb;erf oédilwramgt and
primers: .5 - CTAGAT ATTAATAGT ATCAATT,éAC 3 ’i\ 1

grew 535 RTEASEEAF QIACEK KATAGE™S' .2 D0} - She® %% g-Hps-

For @m@@Dtﬁbnaﬁddéﬁﬂdﬂbélbéﬁﬂkbmsﬁtﬁ#chally 60 mL of fresh
PROCHO4~-CDM media was incubated with 7-8 mL of a high cell
density culture for 5-6 days. Cells were removed from the
media by centrifugation and the media was subsequently
clarified wusing a 0.2 micron filter. The media was

quantitated for yield of G-CSF-(NNT)155 by western blot
(typically 100-200 pg/L) and stored until needed.

2.C. Expression Of G-CSF-NNT Constructs In PROCHO4-CDM

[0109] Samples were conditioned media from the foregoing
bulk CHO cell lines grown for 6 days in PROCHO4-CDM. Western
blots were probed using polyclonal antibody against G-CSF. As
shown in Figure 8, the size of both constructs were the same
as was seen in Ham’s media (as described above) and there was

no degradation observed in the G-CSF(NNT)155 cell lines.
2.D. Optimization Of Expression

[0110] Various chemical and nutrient additives as well as

various environmental parameters were tested in an attempt to
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Biol. Chem 2(54:5791-5798 (1989)) were derived froma
1200 bp Sphl-Asp718l fragment produced by PCR from

wheosasgenom ¢ DNA using the foll owi ng pri merBCT/US2006/002501
5' - GGTGCATGCG TGAGGCTCCG GIGC-3'; and

5; - GTAGITTTCA CCTGAAAT " : :
deterRy g nGRey Hior €11 Gk i | Ao bal A p 18T 4T geshad 5o
of th¥egtet rddr ipredifatom pREP7Hol bogenegr apprpEERes resulted in

. PHO G CSF- (NNT) 155_x Construct 35 WD 2006/ 081249
an ln%ﬁ%%zb%eéﬁ%g%bﬁ afﬁ%ﬁc‘iE]ga?ho%'rder to express
PHO G- CSF- (NNT) 155 in mammalian cells, it was
Chemidf&resdalyite@snove the construct into the vector pCE2.
This vector contained the mniml pronoter and the
irst_jntron for,.the human el ongat] f or -_ly-a :
[Olllil ank%Jd&B?/ug]Phe itmeldf At e?ggw y %lwocgnhlg%{::er.al}he chemical
additVeesor raksotcontrai ned fherbdygeompici n B atesist apeeduction,
.marker . for manmal i an sel ect.i.on. 102 iagr -
b5 Tt o BrEBRL CNNTY LS8 b pCE A L ebhtr S CoRaurs L i enosine
or AMP ?lﬁibe 5\5Thﬁ.\/4pr1@mtser tbhatedr i vwgslexpressson i @fBHGively
cells is_Pcnv/ef-la. The, vector.was _|inearized for.
prologyerer GFdratd b it ovﬁhﬁjcjew s"451ng §acfrf(’fomﬁ%a§{§/e%rtl%¥ease
in pr6eBigAr sceemgbanee .t o Thegre@necitn B iMiamsl tanteel bs CHO-

~and anpicil]in resistance en own. in .
mediafaet et S ARAHOA & CORSET GRT i f O FORE AR A horidh £ BEPCFOS
chemiwﬁhgr ucet bymegehat | (uprand gelMp puaksf Wdded het 1E00final
bg t1-BanH _fragment fraom PHO. G CSF- (NQIT 155 x .
concepBSRE1PRi € fraf er'hl 1had 1o g ed Pt 0 PEE2 tRaEaRkg i ool
viabi@?%? @dﬁ%ﬁﬁghmtéthﬁEko@”@aﬁam%seﬁﬁéﬁﬂCahhﬁ addition of
congetent_ Stbl2 cells were transfornmed with the
AMP rppgatPenipr 6dgeighand NGrERACOR" PBECARPIC PO hit&les.
M ni preps were performed to isolate DNA and
EnvirdhAGAeaY | PadgRekSsi dentified putative clones. Large-
scare maxi preps were performed to isolate mcrogram
quantities of the plasmd for CHO cell

Tempet phHEFoFRANTES.
[0112] Reduced incubation temperatures for CHO cultures can
lead to markedly enhanced levels of protein production. As

was found with other protein production enhancement methods,
the observed effect is due to enhanced protein production
during cell cycle arrest. The effect of reducing the
incubation temperature of the recombinant CHO line from 37°C
to 28°C was examined. Although cultures maintained at 28°C
remained viable considerably longer than those at 37°C, the
lower temperature did not result in higher recombinant protein

production.
Adaptation To Suspension Culture

[0113] The bulk CHO population was converted to spinner
flask culture conditions. Adaptation to suspension culture
was mediated by growth in ProCHO4 CDM. Following adaptation,

cells were expanded in T-flasks and seeded into spinner flasks
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2.B. Production O Transfectant Cell Lines [0104] In
order to produce the polyners described above,

worerpgizan cel I's were used as host cells for PCT/US2006/002501
expression. In this instance, Chinese hanst er ovary

(CHO cell lines were chosen.
contaipded | RrOREOFharmitedli cal@ i (1§%y o é%%?e!gdglymarked

1ncreas%0%ﬁ“§¥ﬁﬁe£ﬂOﬁﬁbaubhﬁbﬂpaubl@&sanﬁaﬂhdwﬁlmgcsaaanatlon

EPO. As described bel ow, expre on cuI of
to SHWWW@Pl@b‘ﬁ@t riRt ETPRE @%O@@\%’I st réaggggbl?gﬁggether
the ce bld,shrent,Of rAdheran dulsipinesr 3GIIWOr2306/ 081249
E 1 US2006/ 002501 [0105] The PHO G CSF- (NNT) 155 x
pCE2 vector was |inearized sing the enzyme Sall. The

Use Offiljddermad Seddi pitedSan® e sus
pended in 50 pL of
TE. One (1) pg of this plasmd was used in an P

[0114]6' eCtdn%OOJEﬁSMHb@@cslgops\tizhl5at<ld¢060ﬂ—lé}<peélssmAdmeweme to
ells were grown in Hanm's trient MH

use a( FHQ‘Q Gt s 1ABEI af O&onk@F hi 1 16% FBSCThe Cegﬁg "wet e "
shlpméﬂé(8¥Hkﬁ6LKIeﬁ@&ﬁrA@&@rnghbbtamﬂeﬁhe Mext nday predilation

containing 700 pg/nL of hygr
was pb@@a@ag@me@pdoﬁagke@e§¢sﬁ§%gea Clgag%%@g dde%u&%re use.

This gggﬂggg %ﬁ%&ﬁr% %ﬁg§y§sé§ Reedprthcate $h&bbeum§@naﬂ cell
weeks. goo s of resistant cells wer
linesi de@tr@disaﬁl@ pa§ aged- SHNAIHRG onRIFCLPABs | ﬂft he-nterest.

Brleff%esgﬁee 9fcthQJoﬁlﬁé”e@eckgéggkafédtQ&HﬁthEBe cvelctor of

€ secretion of PHO G CSF- ) 155 q}o t he
1nter@®ﬂ|andtheleet6§ fere SR ﬁﬁpﬁﬁﬁﬁéoﬁe&ﬁ; Y S Thg 92
colonf_é)%v Sasdn ﬂgtgg %df%"vag_u%t@@ysfofh%ifﬁfﬂﬁms of the
| ate used in western blots that mere r obed

recomu$hagt a pm*teym oraf  antiesdE -agai HaRYG @5F. THRESHI [ gpLonies
exhlbbge r%%%gﬂg%%?ééslé@%%geﬁhgtam%ﬂé ;ﬁ%ﬁﬁéﬁﬁrﬁﬁ@ﬁer than

at the sanples in Figure
that werehadditgonall yrsubfected PoPrPep F@édeeéF§&8§9d§§8V6
F (PNGase F) treatnent. As shown in Figure 6, the

Resulglots showed i nmunoreactive material mgrating at

par ent
[0115] A very slight enhancement of expression was observed
when cultures were treated with 1 mM AMP. Reduced culture

temperatures increased the longevity of the cultures, but
there was no enhancement of protein expression. Adaptation to
suspension culture conditions in ProCHO5 CDM dramatically
enhanced expression of the recombinant protein. Also, isolated
clones from an ATCC-defined CHO-K1 cell line expressed the
desired protein at significantly higher levels than the

originally isolated population.
Exanple 3

Pharmacokinetic Evaluation Of G-CSF- (NNT) 155 Conjugate

[0116] The pharmacokinetic parameters of the G-CSF- (NNT) 155
protein conjugate was evaluated. Three other compounds were
included as positive controls. The controls were Neulasta
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nol ecul ar weight - 95 kDa. As shown in Figure 7,
di gestion of these sane sanples wth PNGase F, a

w@hbooeo8izdase that renmoves N-Iinked gl ycosyl at POTUS2006/002501
chai ns, reduced the inmunoreactive materi al to

p nt | ecul ar i_gh K Thisg E%ﬁq{b%ed Th
(PEG- g g?gir %t Oqo th\g%t %etgr éﬁl ca dS|(£21e of unfrodi f1ed ©
compo&h&§F (WBE¢155thGEdln biyat | e NGIESF mirgrzessious (1.v.)
ect horetical ly Kk h [ fot
admln?\lﬁﬁra{)b%n&? g <€ ther\%{t%lrorﬁ%u"gg%dégf%%gg%gnt% ctorra?g hours
post-86sihg. rernenplaans,wpsl ymeliycedobgcthe. EFhEA method.
expression al so appeared quite stable; no appreciable

c dation was observed for the
3.B. g ﬁlygﬁ\égg or gﬁ% n present in conditioned nedium
Further as shown in Figure 7, the decrease in size
[0117g)f thehéomtsmyctmmlfdﬁrd PihGasguBnticatiwet ssugleisttedenzyme

the 37 V\D 2006/ 081249 PCT/ US2006/.002
immungREEayn LEGRALALEr s vier BOREB; 83?9 g g%é%’t a?é%nfl%lrkan%Or N
CSF lad@umecef gkycosytadi omtdEstaaszhophata SusSpensiagals and
Culturesl\&LrOlO7 Jo, f CI| ate urifigation ofn
samo 1 65 CEE AN ASS- FDUNECS | f it Shéd s
boundeﬁb@bkh%h@%ﬁ%ﬁll&&éwr%&t1®©bbs maﬁeeQTOMMShnng away any
chem cally defined, |ow protein ru bod
unboupBROGYIE e SCanb? e x) eth’“‘Fﬁé%#‘&?es?%)]fy gt%&ﬁl nga{lﬁl ooy
spe01§§b|$d53G¢U§Fnﬁgbaadﬂaa(ﬁﬂ|ﬁh@dﬁ@1Ed framkmﬂwﬂmmta wash
suspensi on gr owt h. _[L01 8] Cells were grown_in b % c
to r%?ﬁ’% ATNOPERSUNE n@RF1OROKT PLBHES itTad f PasREPSEaNS

solutlibypsiyaiszedqard Sﬁépeﬁﬂéd wallBRCEhﬁ4 QEWbHEddavelGﬁed in
cells were added to 50 of

oropoyRdaBatial Fhe TonB5aF! A T GrOUS pastigeginitial step.
The %Pé@x'd%teqlo)bm%gl% Ofat hetelded Were nad ongeenadherent the
and grew as a mxture of single cell and aggregated
colorcelpls &eg@psed-For conditioned media collections,
typically 60 nL of fresh PROCHO4-CDM nedi a was
Reagein@gubat ed with 7-8 nL of a high cell

Qﬁesent was

[0118] The following reagents and material were used:

- G-CSF Microplate: 96 well polystyrene
microplate (12 strips of 8 wells) coated with a

murine monoclonal antibody against G-CSF.

- G-CSF conjugate: 21 mL of polyclonal antibody
against G-CSF conjugated to horseradish

peroxidase, with preservative.

- G-CSF standard: 2 wvials (25 ng/mL) of
recombinant human G-CSF in a buffered protein

base with preservative, lyophilized.

- Assay Diluent RDI1A: 11 mL of a buffered

protein base with preservative.
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density culture for 5-6 days. Cells were renoved from

the nedia by centrifugation and the nedia was
woivsogent |y clarified using a 0.2 mcron fiPCEUS20061¢02501

medi a was quantitated for yield of G CSF-(NNT)155 by

west ern bl ot 100 g/ toor ed

unti I~ needéd:t bf a]gjr%lé%ﬁl%n Céé ﬁﬁjr éonstrlljogtféfered
I n PRCI:I—DL];;I(BEH\AJ[rQlQﬁseSarml*ﬁs v\presenmaitivened mEdica cell
fromthe%eq%%l bqu CHOceII | ines grown for 6

days in P oets were probed using

pol ycl onal anti body agai nst GCSF As shown in Figure

8, the sizefbihoidr dunistenictRD&ker e 2hemdamd aagmads serum
seen in Ham nmedi a described above

no degr ada?fjr 1%’@25 T the & Wﬁ%%ﬂ ﬁlﬁpl‘@é
lines. 2.D. Optim zation O Expression [0110] Various
chem-cal amkmuBnifestr andiddnitesates: weldl asl vl i ug5-fold

envi ronnent al a t est t
S8 0 2006 SRR PR USSR aE é’éjt%g%rﬁaen‘j{ee%fta%tant

condi ti onsyNEEesSSSEyriaoc IXBxi M ze expression of the
desired product. The foll ow ng approaches resulted in

an increas protein nmul at i ca P74
Addi tT ves (??)iﬁ]i] g\??ﬂ%ﬁ h H&t was Known It%ﬁnat dot ShFPitized
chem cal mwrgdiédyespeesuidei n an increase in protein
production, published literature indicated that the
addi ti on of adenosine r AVP to eaqds t

cycl € ar reg?foﬁffgg?gvglgy %pr ol onjé% na%#’ %ul t%%lllzed
viability shibmageoncost tamtthytbeasedina) protein

accunul ation. The effect of AMP was tested on CHO

medi at ed p oduc n, of G ( 5 tigngin
Pr oCHO4 Eﬁ?cg?ﬂs}tjd mea‘nrrecl)d\!ll:\rlj%n&(%bﬁgg«#/é ags added
at a final concentration of 1 mMin ProCHO4 CDM No
decrease i Rleetl Covenbi |l i § yadbaparedstolpsntrol was

observed. The addition of AW resulted in a slight

Reageﬁ@cﬁggggrégiBBOteln producti on.

[0119] 20 ml, of Wash Buffer Concentrate was diluted into
deionized or distilled water to prepare 500 mL of Wash Buffer.
The G-CSF Standard was reconstituted with 1 mL deionized or
distilled water. This reconstitution produced a stock
solution of 25000 pg/mL. The G-CSF standard was allowed to
sit for a minimum of 15 minutes with gentle agitation prior to
ﬁaking dilutions. Nine hundred (900) pL of Calibrator Diluent
RD6A was pipetted into a 2500 pg/mL tube. 600 pL of the same
diluent was pipetted into the remaining 4 tubes. The stock
solution was used to produce a dilution series: 25000 pg/mL
(1:10) — 2500 pg/mL and 25000 pg/mL (1:3) - 833.3 pg/mL
1:3) - 277.8 pg/mL ( 1:3) - 92.6 pg/mL ( 1:3) - 30.9 pg/mL.
Fach tube was mixed thoroughly before the next transfer. The
2500 pg/mL standard served as the high standard. The
Calibrator Diluent RD6A served as the zero standard (0 pg/mL)

The standard curve was performed with 6 point: 2500-833.3-
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Envi ronnmental Paraneters Tenperature Changes [0112]
Reduced i ncubation tenperatures for CHO cul tures can

wo e@d/osn4aar kedl y enhanced | evel s of protein PCT/US2006/002501
production. As was found with other protein

product i on_enhancenent thods, r ffe
277'8iéfd€e§¢bgenhgﬁzgg’pggygﬁﬁ gggdUG%ggnggéﬁrpﬁgngélI%%r the
subst £ycd esalluesbn, Tien leff eRéapdnt edueingg B heasi miwsat i oygether

_ t enper ature of, the r.econhi nant qyo LLne fraom 37
1n ed98e W] UBR S e d L Tal cﬁkﬂ#ﬁﬁﬁt%re&séﬁinggghg}égeﬁﬁﬁlwere
prote&es@i pesmviaghe. consi derably | onger than those at 37C,

the lower tenperature did not result in higher

Assa reconbinant protein production. Adaptation To

————iéﬁé%gﬁgﬂﬁﬁ Cul ture [0113] The bul k CHO popul ati on was
converted to spinner flask culture conditions.

[0120AdaptAlionrtagenspensinon calplee wasaediateghty to room

rowth in ProCHO4 CDM I owi n d ti - I
tempeggygrgxﬁgﬂ%%ﬁiiHS%;f|a§£g gégqggggeggéﬁtggggﬁﬁﬁgr£§andards
were fJrapesredl9 WOr2006L082249 (RCD/)USZD06/00R59dy Diluent RD1A

containing Pro t ' d it ) -
vere SRL3L05 0 0GR COMGRL, VAL o SR 8-, RBg G sare

volum@dapt abgle e rsuUsyIeNnsizeiieeulticdureadm W IOICHOBTIGOMells were

regardl ess of ether the cells wer rown_in at |
coversl o™ CAAPGRIST G G BIF1 SGHDCR T hed AGT TooT
tempeb@stise[ 011 cKnReappr@achdpd repiddri aad i @ashkd with 400 pk

expression may, he to se L1 1 f h
of Waé@lgﬁf@%%oﬂﬁﬁﬁﬂyWa% %@Rﬁggg E%éﬁ?eoﬁb%aﬁigf§%%h?f three

washeATCC nBse pbtraicneth sTheaBRW RORUI AdrhOn i V@S wasopagaifd was
and banked at an early passage for futur se. This
removggf ied2 ent £ aF &NAaL USSRt Heher at @St REPEScj ) Laverted

and GBbttedi NER @YY €$3ichg thEpE LCAMIdIANt probei mof of G-CsF
Interest. ~Briefly, C}K}egpcells wer e electrogérated

conjugRtR WHE RESESH t6T eadh erdst: andiserebted"eb? SPHBFEY With
a newSXRHESSLAN iy Ir ofyCi 1 ¥ were incubated for 2h at room

temperature. The aspiration/wash described above was
repeated. Two hundred (200) uL of Substrate Solution was
added to each well. The wells were incubated for 20 min. at
room temperature. The wells were protected from light. Then,
50 ul. of stop solution were added to each well. Finally, the
optical density of each well within 30 min. was determined
using a microplate reader (VersaMax -Molecular Device) set to

450nm with correction to 570nm (OD 450nm - OD 570nm) .

Pharmacokinetic Analysis

[0121] A non-compartmental pharmacokinetic analysis
(WINNonLin software version 4.1) was applied. Theyfollowing
main parameters were observed or calculated for each GCSF
construct: ts, last time at which each compound concentration
was measurable; J,, apparent terminal rate constant associated

to the apparent terminal phase, estimated by linear regression
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colonies were isolated and eval uated for expression of

the reconbinant protein of interest. Many of these
wa@oloen8ed9 exhi bited expression | evels that weP&I/US2006/002501

mar kedl'y higher than that of the original transfected

opul at descrl d €. t Wer
analy%%%zﬁfltﬁﬁa%gg nFR%¥C%£8¥%ss f§§@é3é8b§é%g%8%l&ﬁgﬁVersus
time fhﬂﬁhﬁEﬁbﬁ%ﬁéxpwmﬁntﬁbymtémm;mmAﬁmErtR@ﬂutb@ cukvareti/z, =/

enperature5| C the Lo ' of ur es,
appargfify  tHERE n% ﬁ%ﬁ (=_‘n1=:n"flfgﬁy’l’l elﬁgggﬁggs |o%% the
followdapt&yuHmn ¢o: syspensi(@n /culkt uA@ccoadeau omsleim the plasma

ProCHOb CDM dranati ca nh d
concol LR, ML aMBliCall gy SaGgnCel XBroo o el houe o,
area €ﬂ£%hﬂefh?GQﬂﬁhﬁrﬁlccﬁankmaelenptemeed:mmme desi redit of
rotern at Signi I cant I
dose: GHRG aPTY FSOIEBACpbHIFAERORT LERBRPIE 310 TiCio between
the a[Fffé%r maggkinati< Evakuati@mer® GuESE, (NML\)ICL,SS {Qahj BY&t e CL,

0116]. The pharmacoki neti c parangt f the
systeny CSRIERNPPEss  FROPEILATEDN;iYa ﬁﬁzugbalﬁggedv“ThrSteady

state0&8fum§08P0&ﬂg§rﬂ@ﬁﬁlohPC&QU@@l@Be@O§$tV%%CQﬁMEﬂDIS
ch/ﬁgggro}s were Neulasta 40 WO 2006/ 081249

06/ 002501 (PEG G CSF), Neupogen (rh-G CSF

Resulhdd G CSF conpounds. The conmpounds were tested by)

single intravenous (i.v.) admnistration to mce and

[0122?' 0odpwasLeph! eat edpup g Ehdieice kipesticdosiui edThian mice
| asma was anal

ELI h
showednahyti EarSHEURBA) ﬂéilﬁps%ﬁésgzéy%%@gﬁ%‘“fe (6.2h)
than dU@phitatine sendwrchcengyse (mmm)assawwm@mqueompound
nonocl onal anti body specific for 8 ,
(1.13p) e-Toatkd HIG-ASTH cFopPatad Szﬁﬁ%g? ds aﬁg §§nﬁW%E )153
longege%%&g'E%E%e%dﬂgé%ﬁdﬁﬁéﬁﬂﬁ§ aARYre Colseriesentduastion of

the i mmobilized anti bod After washin
effecanycomﬁb@aﬁd §0bstAhcesNTaf eﬁ%?%ﬁoi?nked %ol?%?ﬁﬁﬁ?xndlng

substgﬂkHQQdﬁecrease of systemic clearance was observed for G-
CSF- (NNT) 155, accounting for the 9.5 mL/h/kg systemic
clearance. Other conjugates containing amino acid extensions
disclosed herein exhibited a decreased half-life relative to

control.
Example 4
Bioavailability And Efficacy Of G-CSF-(NNT)155 Conjugate

[0123] Neutropenia, a low absolute count of neutrophils, is
s serious condition that «can impede the fight against
infections. To stimulate a peripheral increase in neutrophil
counts, granulocyte colony stimulating factor (G-CSF) may be
used as a therapy for neutropenia or in combination with other
stimulating factors in collection of cells for transplant.
The bioavailability of partially purified G-CSF-(NNT)155, PEG-
G-CSF (NEULASTA) and rh-G-CSF (NEUPOGEN) was determined and

compared via 1i.v. (intravenous) and s.cC. (subcutaneous)
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specific for G CSF was added to the wells. Follow ng a
wash to renpbve any unbound anti body-enzyne reagent, a
wanipssraie sol ution was added to the wells anBCT/OBI06/002501

devel oped in proportion to the amount of G CSF bound

. .inthe initial ste ol or opnent ;
adminigtgppeqland t HES; n&&%ﬁ‘l’?@ Ci%mé)%%\éﬁ oPlng’eWasa mngggﬁcr)rg%.lnant
methioRga06ifan [ 018F. Theriol NawiLAgTRreagemieurahd ifater Favalent

~ were used: - GCSE Mcroplate:. 96 wel |
conjugat-er oplodt e (rfé:oéfibﬂinﬁél%of p@%@ﬁoﬁylﬁat%‘gpﬁﬂﬁy%g@ﬁ and
monome?&%ﬁ%&g?%%@%?@%ﬁ% ?@I??@U? agasnsde & 8Fed - aBo@SF G-CSF-
e: i i
oy scary o2 2L el ol polyclonal et ooty ;298055165 EEorn,

of Gg-cRieservative. - G CSF standard: 2 vials (25 ng/ni) of
reconbi nant human G CSF in a buffered protein base

W th preservative, |yophilized. - D | uent RD1A:
4.A. TeBt#NgoffoF @l}fofaéfraé&a%ﬁﬁdttéfi ﬁ%&#@*\ﬁﬁ%& eservative.
41 WD 2006/ 081249 PCT/ US2006/ 002501 - Cali brator

(012410 lveny BRBiuiemiref Bibabhelediptoyeiaf b&sE€SWH(NNT) 155,

preservative. For cell _ culture supernate sa SRICHR
an LBRR, b brS 5 | Het REBIOA0 moTor BARFRAI SaRinrS wopLoed

from M ESehYak e rd 041 8K UAbRkaS e SaAPEES (NNT YaSh, Biftec-CSE
ncentrate: 21 nL of a 25-fold  concentrated solution
and rhofGHifE erdtr ST dotantanhit 4 prasftmiat 14 2" ol or
Reagent A 12.5 nL of stabilized hydrogen peroxide. -
[0125fb|0nT£?@g§@& Bnd2-b ALroft1stahekezed follows: partially

purified G-CSF—-(NNT) 115, PEG-G-CSF (NEULASTA) , rh-G-CSF
(NEUPOGEN) and the vehicle control (150 mM NaCl + 20 mM NaOAc +
0.004% Tween-20); each manufactured in a manner that was
acceptable for use in animals via the designated routes of

administration, i.v. and s.cC.

[0126] Mice were given doses of G-CSF- (NNT) 155, PEG-G-CSF,
rh-G-CSF (each in the amount of 125 ng/kg) and é vehicle
control through i.v and s.c. administration. Mouse plasma
samples were isolated. If required, the mouse plasma samples

were diluted.

[0127] Then, the mouse samples were analyzed with G-CSF
ELISA. The main purpose of analyzing the plasma samples via
ELISA was for qualitative purposes only, and not for
quantitative purposes (i.e., not to obtain extremely precise
blood plasma level concentrations) . The G-CSF ELISA results
either provided a gqualitative affirmation that the test
article was present in the plasma or a qualitative repudiation
that the test article was not in the plasma. The plasma

samples were analyzed in triplicate, using two dilutions.
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chronmogen (tetranethyl benzidine). - Stop Solution: 6nl
of 2N sulfuric acid. - Plate Covers: 4 adhesive

W@ R006/081249 Reagent Preparation [0119] 20 nlL of R&BNS2006/002501
Buf fer Concentrate was dil ut ed into deionized or

distilled water to pre nL of
[0128]G csENSt ahgardt %\ageggc%ﬁ&eﬁ it roave?%‘y%fhggéﬁggsggggs G-
CSF- NﬁT %?Sﬁdédfﬁ M@tfézsa%éﬁ seconst TRuhoamspr otieced sa PEG-G-
ocC sol utiogn o 000 Th G-CSF
CSF oYU 60 STEEROFEa Ry RANEAr PO8%ar nutls S ER L onr Both
subcuﬂHﬂEd&%Eﬁﬂééﬁi@ﬁsﬁétéd tocsPrking) UbbuthdnPEGNGHESFE could
hundr ed (900) of Calibrator

be dePRRRT 801 R0 % 2500 P/ nEIbGBESPBO0CHYL of e CEaRE T

c-cor dibyent peasididetdedat ntaet hesweimive ngnd Luhesr Hmnpling
stock solution was used to produce a dilution series:

time P®OOOS pg/nL  (1:10) , 2500 pg/nL and 25000 pg/mL (1:3)
-->833.3 pg/nmL 1:3) 277.8 pg/nmL ( 1:3) 92.6 pg/nL (

4.B. 13; §)m§@e9 RYdMLcomachs dniber Was CBExeNNThas6ughidy PEG-G-CSF
beforé the next transfer. The 2500 pg/nl standard

On Thedigmat aRO Pkl fj %ﬁf%‘t‘%%d]&i‘ d'19%e cCalibrator Diluent
RD6A served as the zero standard (0 pg/nL). The

(o129 Pt andag d curves wasRanferimed Wit htBepobhbav25DOe 8BILB- and
42 WO 2006/081249 PCT/USZOOG/OO 01 277. 92 6- 30, 9-0

efficpgy m ofdoGCE FreiNTH 4P Seac REPEIHT O For 1Y Siibst T Al & ving

whltesobﬂbban Solor Reageptudrapli B WaumitX ethdagetdremtd n was
equal volunes within 15 m nutes, of use The rea nts

perfoweed Opr pLEETEd SERERERI Ght-2 LASSay Tb bt o~ 181 287 A §- Ve
doses! %gge@tésﬁﬂ@m?ﬂl’%s wetecheewghind OrhgeﬁCSFelmﬁfcﬁiqltf ei.v.
ore use reagents and worki ng standards were
and sprepadednieneafindred (100) pl of Assay Diluent RD1A
were added to each well, 100 pL of standard and an
[0130 pproegrﬁ%t earﬁ/gé%@e@ﬁ saRPLecuere @ sehadgedet aseandr the
above G-CSF ELISA evaluation. The procedures for obtaining

plasma samples were also the same as for the G-CSF ELISA

evaluation. Hematology analysis results were as follows.

[0131] The white blood cell count mean data for the vehicle
control ranged from 0.76 x 10%/uL to 4.35 x 103/pL and 1.27 x
10°/pL to 4.25 x 10°/pL for the i.v. and s.c. administration,
respectively. The mean absolute neutrophil count data for the
vehicle control ranged from 0.11 x 10°/pL to 0.55 x 103/pL and
0.29 x 10°/pL to 0.35 x 10%/pL for the for i.v. and s.c.

administration, respectively.

[0132] The mean white blood cell count for G-CSF- (NNT) 155
increased from 1.44 x 103/pL, 15 minutes post-dose to 11.45 x
103/pL, 72 hours post 1.v. administration. The mean white blood
cell count for G-CSF-(NNT)155 increased from 3.15 x 103/uL, 15
minutes post-dose to 11.45 X 103/uL, 72 hours post s.c.
administration. Similarly, mean absolute neutrophil count

data for G-CSF-(NNT)155 increased from 0.04 x 103/pL, 15

46



covered with an adhesive strip and incubated for 2h at

room tenperature. Each well was aspirated and washed
wowaok/082@® pL  of wash buffer, which was repeatdI/Ust00€002501

for a total of three washes. After the | ast wash, any

remai ni ng wash buffer was ved b in i
minutegec BRI ng‘os“?het{ﬂ at’e Afas % n\}@rﬂ?%g’ an F?éd ggal nst
admlnl%ltgegl@per Iﬁﬁw\ﬁtlt?an 208 il tof rCetﬁﬁFoph):Dhj ogahe fies G-CSF-

added to each we wel Ls, were_coyer ed e

(NNT) 13¢heSiare st p-rofhe” V\£§|}§ i\é 7y ’ncabiba dmtln\{\ldc%% &t st&fose
to rcﬂlomx t emﬁ%ﬁl urext The asipbusd i opémshadmsnnsbedtaboveand

ated. Two hund d (208% f Substrate
T

e
decreasgigt | ohowad - ided t ol o Swel s Cwer gFOUEE OF

adminigteyhated Sfor 20 HBdl”s dost emirgnmperatiore. The well's
were protected fromlight. Then, 50 pL of stop
solution were added to each_wel I Fi nal | )é t.he

[01331opt | XIS detstlty WL ERcHPYRPE wrehin SBURFn. TRgs FECG-C-CSF

Neulé&&frnlﬂ@ﬁeaQ@ﬁ”&f@ﬂ“I”?@'ﬁtQopﬁﬂﬂﬁfABEHSaMBNutes post-
ecul ar ice) set to 450nmw th cartect

dose BFOMMOGOX: 4500l 0Bt 7hnfoUPRamfstok? @tP%S{AﬁﬁHg?S and

then [% afeon: compagt ment a1039|h@r mieekl net i hanal yriss  i.v.
nLin software version 4.1) was_applied._ Th
admlmfsmmqrg e paranehéFe %Pedoseénlvgﬁu&t £ BB G CSF

Neul£§gaeaf OB qC It ULt tk, ]kﬁ?thlﬂﬁ:alS“ﬁbﬁbteaC®ost—
Oun concentration was neasurabl e; g? %ent
e

dose tern‘h 8 xatld éphst @it a&sberatedOilo Pﬁ@lﬁbﬁ o8y

t h e
th g gbi mat eghdy;1l i ngar negresshes PGSO
en fgec??/e%?lfﬁg %CTfuszoOG/ 002501 " anal ysis of the >

admini oigaatidm of ThhemphasaksedHEBNRLELEORS Ie st thafe BHF-C-
CSF # n%%% exfﬁ@?@éb@& Hﬂkﬁl”@'o@aﬁi Qb3yh§ CHwEel5 minutes

parent termnal half-life, al cul at ed
post-@eEsr dbng t8c8 the 10f Gl pwiig 2dquae i o: PP|S/t2 FIFyyration,

area. undernt t t
and tﬁépve Jebalr 24 under | 7 In?ﬁﬁ?#l?°@9§n7@aﬁb@@r§'5%st i.v.

romiine Zero D, area under
admint &erpt asma cOheenerat bbsoflive CeEeE bl luMqudt L PogdG—G-

CSF %EF%@%&EH r%%bgggggdtLﬂﬁn&abgﬁgaggdl%s/ﬁﬂg rﬁﬁ'@5 minutes
post-dose to 1.04 x 103/pL, at 24 hours post administration and
then decreased to 0.22 X 103/pL, 120 hours post s.c.

administration.

[0134] The mean white Dblood cell count for rh-G-CSF
(Neupogen) decreased from 1.30 x 10%/uL, at 15 minutes post-
dose to 1.19 x 10°/pL at 2 hours post s.c. administration. The
mean absolute neutrophil count for rh-G-CS¥F (Neupogen)
increased from 0.11 x 103/uL, at 15 minutes post-dose to 0.49 x

10%/pL at 2 hours post s.c. route of administration.

[0135] The result showed that intravenous administration of
G-CSF- (NNT) 155 demonstrated a substantial increase in white
blood cell counts, through 72 hours post-dose, which
correlated directly to an increase in absolute neutrophil

counts. This mean increase exceeded the white blood cell
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the area under the first nonment curve, AUMC, and AUC,

CL, system c clearance, calculated as CL=D/ AUC, and
wysms/osendy state vol une of distribution, caPCUUs1086002501

as Vss=CL*MRT. Results [0122] As shown in Table 9,

phar macoki neti ¢ studies in _m.,ce . sho o
count g edF- (NRF) 155 cs]seessé:éanécrloghge%’)yha%%&g{?%y%y 260%.
Similgﬁgp,eggﬁ@?nthgﬁﬁkﬁﬁﬁaChmttbb (whi%eh)y LNEUPGSEN count for

conpound, (1,13 or the ound ..04h)
the 33QCSF§dWRRﬁ§FEGEAOQ ‘?€n§%$§$é§igﬁTﬁggﬁﬁO?Fgéggﬁéedt?%F ot
both ?h@nﬁgh§@§baF%@Q£§ur&h&pnpmﬁfGe¢$Ecgyca@pabmimaiaﬂy 295%,

ree controls. correspondi ng . ,substanti al, decrease
72 hoBFss pOsEFOSEl-ear AriEeY Gas BB§ r$@§1ﬁﬁaQ;W€$£? %ﬁﬁ?ﬁ cell
count 12Rd 26€0WRLNNGHI1de Sebt Mdpid Kgcsyst ere€urned to that

cl earance. O her conjugates containin m aci d
of boght éhsi ofthidiscFoRERC eﬁ@gn3§@ﬂqﬁQ%% e\ dggpe;&&fs post-
dose. half-life relative to control. Exanple 4

'Bioavailability And Efficacy OF G CSF-(NNT) 155
Conj ugate [0123] Neutropenia, a |ow absol ute count, of

[0136heut r Bphi FETMS| s SMROSEMERNS condi€ | oRePhAfCcaf gede  the

sequeﬁgg_ﬁNQDtNNNwaér NRhQ&tr, onshd TR ki MH atftager of about
peri pheral increase in neutrophil counts,

gr anul ocyte
150 t€ol ophosti miPAti ng ﬂ@ctépm@G-@§F)ﬁﬁ@FQMaeWRﬂﬁP@ﬁPEE‘ the

bioloéb@éﬂfy forineutropenhai grgidsponbi nation with ot her
tinmulating factors in collection of cells for

transplant. The bioavailability of partially purjfied ‘
[01375 CSFALANTYUSE! CPERN S CSFEENEULASTH)® antPhl & @ZFton  are

indic%%ﬁ“goggNkH@*ﬁévgﬁr8%n%@i@@doﬂxﬁﬁﬁg@dskﬁﬁlédVin the art
Intravenous) and s.c. (subcutaneous

. C. 44 WO
to wh2006/108F249ROT/I0S2ODS! DOPED1 &M HPgScaiBlicpeons are
hereigFgEEggghggﬁggﬁgngﬁf@r%%%%”an%%% SRINI QAR W@ £ each

T . ASTA conpound is a coval ent conjugate
indivbflueécopbbhanttienhi oeyle hwreridicsrland and individually

indicgggggggh8é¥gal¥§&g¥£89§tghyﬁ9lre@érgﬁégfibed above,

[0138] Although the invention herein has Dbeen described
with reference to particular embodiments, it 1is to Dbe
understood that these embodiments are merely illustrative of
the principles and applications of the present invention. It
is therefore to be understood that numerous modifications may
be made to the illustrative embodiments and that other
arrangements may be devised without departing from the spirit
and scope of the present invention as defined by the appended

claims.
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(NNT) 155 is an am no acid | engthened and/ or
glycosylated form of GCSF. 4. A Testing For
wdr@awsi2habi | ity Through ELISA [0124] To eval uBCEUS19€6/002501

bi oavail ability of G CSF-(NNT)155, an ELISA anal ysis
CELL\Na_S performed on plasma sanpl es obtained frommce

YHEP were gi ven doses of G CSF- (NNT) 155, PEG G CSF

and rh-G CSF through i.v. and s.c. admnistration.

[0125] Test and controlkpatti ¢l es were as fol |l ows:

partially purified G CSF-(NNT) 115, PEG G CSF

(NEULASTA), rh-G CSF__ ( NEUP an vehi e
NNT ;¢ Gt 0| N5 O NFEN N, DG %cg %Nﬁ\@%ooi&,ﬁﬁk' NTNNN,
NNTNWEERNRQ); eaairmanufagiyr efNiNN,a TaNDE; tTaiNTas NTTNN,

acceptable for use_jn ani Vi es] ed
NTN TG BB B PR op Ry GG Sy g,
NNNM?’E CSMF @N(;Iors]lel_SNmtE],G GSENENNT) TESNNPEG TINOSA], TNNNTN,
r h- each_in the of g/ a
TNNNpehi ¢ N TNS:VBTnt r%TNTW’oug\ﬁ?ﬂm&’ang%@g%’ aicj[fgﬁz Trﬁg?’r ation
NNTNWIUS exypliEse. Nyl e SUNMNTE Ti, S ol TANSUIN , | fTNTEGRIN, e N TINFEIN,

nouse pl as anp re di . hen,hhe
TNThdbe sg%ﬁ@gfv\ertﬁg%%%’zedg%w WE@’» CESI%I%EN@A The Tt
TNNNélﬂl\gApuT]pmeIeT”D,f ananyzimg t eNpIrEsme SANPNEY, vi &TNNNNT,
gua Lve p onhy, not
Tl S TUE T oS eE il HERERRE o O aNg, T e,
NTNNNEE, seNThTwod, pl HENENNEyvel NEONEWHL r atiNGFINN, THBITINTN,

F sul .+ her maed htati
T et B TR PREVFRLy " ARERES ), nfd s B iR,
NNNTNES/M DNNENTDAl | TAVNYENy epGUCHNNGn  (THAITNNNe t GYNNTNN,

L cle t i | as pl gy rng@npl
TNN%@%’ an%ﬁ@@%@f’i n EF?E Ilﬂgét etﬁ%gg?ﬁﬁg'tm di ITgﬁi'gﬁsmngN'
NTNNIR006NI8TIREY, PCRNUSPING/ 0ONFHNTN) 01 2BITNFAE / r e HNNISINN,

NNNPRF ,th%&g%@h&avewmmﬂdm LSEeEed SuneRRT( NNDWbaaiNN,
could be detected out to 72 hours, whereas PEG G CSF

NTNEOWH d BRTYNBE, dEiutey ININDD4 HBUREIN,| AN diANYon NAN,
NNNiz),ot RNNN, NANN, NNAN, NNNNA, ANNNN, NANNN, NNANN, NNNAN,

NNNAZ, AANNN, ANANN, ANNAN, ANNNA, NAANN, NANAN, NANNA,
NNAAN, NNANA, NNNNNA, ANNNNN, NANNNN, NNANNN, NNNANN,
NNNNAN, NNNNAA, AANNNN, ANANNN, ANNANN, ANNNAN, ANNNNA,
NAANNN, NANANN, NANNAN, NANNNA, NNAANN, NNANAN, NNANNA,
NNNAAN, NNNANA, NNNNAAA, AAANNNN, ANAANNN, ANANANN, ANANNAN,
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ACC Q 96y QQREEQQ QQQEQEQ QQQEQQRE, QQQQEEQ

QB QQQRQRE, EQRRQAR, QEQRAR  QREQQR  QQREQXQ
o R AR e 55
;. QRRAQ QQRHH, 58 WO

2006/ 081249 PCT/ US2006/ 002501 CELLTH- 009 HHQQQ
MGVEKHARLHHIYYIQL SHRQGAHP VOHHRERL LHFRY LIEIHAQH,  QQHHQ

R i

EVWWEW@@LW@@@@@HEPWw{%@

TTLWEWSAA@W@DTWSW HHQQQHQ
QHQQHHQ, H, ~ QHQHQHQ, ,  QHQQHQH,  QQHHHQQ,
RGKQEHHC QQHHHO. QQHQHGH,  QQrOQrH, - QQGHHFO

acaccgcgec ccetyggacag

61 ccgccctcte ctccaggece gtggggetgg ccctgcecaccg

ccgagcttce cgggatgagg

121 gccccecggtg tggtcacccg gcgcecgeccca ggtcgctgag

ggaccccggce caggcgcegga

181 gatgggggtg cacgaatgtc ctgectgget gtggcttctce

ctgtccctge tgtecgctccce

acgcctcatc

241 tctgggcctc ccagtcctgg gcgecccacce

tgtgacagcc gagtcctgga

301 gaggtacctc ttggaggcca aggaggccga gaatatcacg

acgggctgtg ctgaacactg

361 cagcttgaat gagaatatca ctgtcccaga caccaaagtt

aatttctatg cctggaagag
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QRRAQARH,  HAQQQQQ,  QHQQQQQ

W@@W:9 QQQ-IQQQ QRAHQQ, QQQQQ—IQ', QQN, NQQ P@mzobﬁ/oozsol
e RS LI NNA) NN NQNQ N QNR
o QNQQRN, QRNNGQ,  QRRQN,  QRAQRAQN,  NQRQRRQ, QAR
QNQRR, QQONQQ, QRQAONQ,  QRQAONN,  NNQRQRQ,  NNQQQ,
) ta £
QAN OO0, ORERG NGO~ NN RO,

Ctgg@@@@WthNNW NCJ\lNQQQ INQNQNQQ, NCJ\lQQ\lQ NCJ\lQQQ\l

ccgtcsm@a\l OQWQQI@NBC QQ\INNQQ QQ\INQNQ QQ\INQQ\I QQNQON
QONONQN, QONQONN, QONNNNQ  QQONNQN,  QQONQNN, m\lNﬁlg
Nchd‘W a BIREIIEXO 2 NEXIINGEY, £ NQQEQNG E CaIGQQON,
act%@g Q\IQQ\IQQ QNQQONQ,  QNQQQQON,
QQ\IQQ\IQ QQ\IQQQ\I QRANNQQ,  QQRANONQ,
QRONQN, QQQQ\lNQ NQRRRRQ,  QNQAQQ,
QONCIRGQ g CIAARAQ, g@@qm@@t@m@anwcm
% %ﬁ%@m 0000 BOTD. G,
DQDQQ, DQRDQ, DQQAD, QDDQ,
Pcmuszoﬂsicﬂmm a@@ggaggogg%%g%%ﬁﬁ E1534000)
aat%% %LgngcQQQDQQ QQRQDQ,  QQQQDD, DDQQQ,

QQQVJ@’DKEI

caccctcccc cgccactcct

841 gaaccccgtc gaggggctct cagctcagcg ccagcctgte

ccatggacac tccagtgcca

901 gcaatgacat ctcaggggcc agaggaactg tccagagagc
aactctgaga tctaaggatg

961 tcacagggcc aacttgaggg cccagagcad gaagcattca
gagagcagct ttaaactcag

1021 ggacagagcc atgctgggaa gacgcctgag ctcactcggc

accctgcaaa atttgatgcc

1081 aggacacgct ttggaggcga tttacctgtt ttcgcaccta

ccatcaggga caggatgacc

1141 tggagaactt aggtggcaag ctgtgacttc tccaggtctc
acgggcatgg gcactccctt
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WORMRRRRH QDDRR QDADAR QDARDQR QDQRRDQ.  BDQRRXYD;002501
CELL% QRRADDQ,  QRRAADAD QRQRAAD, - DR, QDQRARQ,

QLARADQAQ  and QQRAADQ 60 WO
2006/ 081249 PCT/ US2006/ 002501 CELLTH- 009 TABLE 4 10

Fﬂ@%&é%&é%ﬁ%%LQ EK%A%’W 0 80 90 100 110 120

tgaddRERIQ. [aEd 9SIOGICPTIAPLS SCPSQALQLA GCLSQLHSGL
FLYQG.LQAL EG SPELGPT 130 140 150 160 170 180

LOFLGL DYAD FATT: TIQRNEG ELCVARAL QP TRRANRARAS i tC
AFQRRAGGVL V. QEHL FLE 1%% 200 210 2&2%%230 240
aacqm&%agﬁa]cﬂgTNN UNTNNT NNI NNTI ~TNT" 1~]
NTNr ~hi NTNN TNNTI ~R, TTI ~I NT 250 260 270 280 290 300
RTEINT NakssOAYNNTNEabbadBEaNnl | ~] NTNIATN N | NNT | dN
TNN 310 320 330 340 350 360 arm Tmm NTI JINT7~TN TNN
MCSI N-TTb]NT IMM NTMM N* L oL 61 WD 2006/ 081249
BCT/ US2006/ 002501  CELLTH- 009 TABLE 4 (Conti nued) 10
20 30 40 50 60 atgttcttgc aaaatttatt ccttggcttt

Homd { SE0eH S rdIdrge grdanleagigsCEaosor 70 $0aG0oRERIN10 120

cs CTGGGTCCAG CTAGCTCCCT GOCCCAGAGC TTCCTGCTCA AGTGCTTAGA
BOMAGTGAGG 130 140 150 160 170 100 AAGATCCAGG
GOGATGGEOGC AGCGCTCCAG GAGAAGCTGT GTGCCACCTA CAAGCTGTGC

transcript variant 4, mRNA.

ACCESSION NM 172212

VERSION NM 172212.1 GI:27262666
MTAPGAAGRCPPTTWLGSLLLLVCLLASRSITEEVSEYCSHMIG
SGHLQSLQRLIDSQMETSCQITFEFVDQEQLKDPVCYLKKAFLLVQDIMEDTMRFRDN
TPNAIAIVQLQELSLRLKSCFTKDYEEHDKACVRTFYETPLQLLEKVKNVFNETKNLL
DKDWNIFSKNCNNSFAECSSQDVVTKPDCNCLYPKAIPSSDPASVSPHQPLAPSMAPYV
AGLTWEDSEGTEGSSLLPGEQPLHTVDPGSAKQRPPRSTCQSFEPPETPVVKDSTIGG
SPQPRPSVGAFNPGMEDILDSAMGTNWVPEEASGEASEIPVPQGTELSPSRPGGGSMQ
TEPARPSNFLSASSPLPASAKGQQPADVTGTALPRVGPVRPTGQDWNHTPQKTDHPSA
LLRDPPEPGSPRISSLRPQGLSNPSTLSAQPQLSRSHSSGSVLPLGELEGRRSTRDRR
SPAEPEGGPASEGAARPLPRFNSVPLTDTGHERQSEGSSSPQLQESVFHLLVPSVILY

LLAVGGLLFYRWRRRSHQEPQRADSPLEQPEGSPLTQDDRQVELPV
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190 200 210 220 230 240 CACCCCGAGG AGCTGGTGCT
GCTCGGACAC TCTCTGGEECA TCCCCTGEEC TCCCCTGAGC 250 260
wWQ2Z06A80249290 300 AGCTGCCCCA GCCAGGCCCT GCAGCT GHCAUS2006/002501
GCCTGCTTGA GCCAACTCCA TAGCGECCTT 310 320 330 340 350
CELL TTCCTCTACC AGGGGECTCCT GCAGGCCCTG GAAGGGATCT
GI'T GGEGTCCCACC 370 380 390 400 410 420
TTGGACACAC TGCAGCTGGA CGICGCCGAC TTTGCCACCA CCATCTGGCA

GCAGAT 48

LR URRIRAn WpaRRe

tttqootGOY TAE HWBZ0 540 GCTTTCCAGC GCCGEGECAGG
AGGGGTCCTA GTTGCCTCCC ATCTGCAGAG CTTCCTGGAG 550 560

570 58059y £ g GRCHASHAGE SCEAFEaAs COACEIGEET
CAGCCTAACA ACACCAACAA TACCAACAAT 610 620 630 640 650

ctCEBHC AEAIRIFCR CEAACAATAC CAACAATACA AACAACACCA
ACAATACCAA CAATACAAAC 670 680 690 700 710 720

AA%ﬁCﬁo@@h PIACCAACAYY STAGAAACAACCAETAACAATAC DDANTCAATAC
CAACACC 730 740 750 760 770 780 AACAATACCA
acgi\%‘i\i\ﬁ%AcA% CIACATCAAC AATACCAACA ATACAAACAA CACCAATAAT

790 800 810 820 830 840 ACCAACAATA CAAACAACAC
CAATRATAHCR) AACHAAT ACHE AACAACACCAAITASTACEBALEI CBYOC 860

AATACAAACA ACACCAATAA TACCAACAAT
th%%%g%%%&?%%mc CAACAATACA 910 920 930 940 950
960 AACAACACCA ATAATACCAA CAATACAAAC AACACCAAT
ATATEAATRRC TREr A CrRE 9P 9066 L9965 99660296369385D

tcaB &J@W AC AAACAACACC AATAATACCA ACAATACAAA
Ca&%ﬁ 10 040 1050 1060 1070 1080 AATACCAACA

tgcagcggct gattgacagt

361 cagatggaga cctcgtgcca aattacattt gagtttgtag

accaggaaca gttgaaagat

421 ccagtgtgct accttaagaa ggcatttctc ctggtacaag

acataatgga ggacaccatg

481 cgcttcagag ataacacccc caatgccatc gccattgtgce

agctgcagga actctctttg

. 541 aggctgaaga gctgcttcac caaggattat gaagagcatg

acaaggcctg cgtccgaact

601 ttctatgaga cacctctcca gttgctggag aaggtcaaga
atgtctttaa tgaaacaaag

661 aatctccttg acaaggactg gaatattttc agcaagaact

gcaacaacag ctttgctgaa

721 tgctccagecc aagatgtggt gaccaagcct gattgcaact

gcctgtaccce caaagccatc
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CELLTH 009 TABLE 5 EPO Hono sapi ens erythropoietin

(EPO, nRNA. ACCESSI ON NM 000799 VERSI ON NM 000799. 2
W@20062220996 PCT/US2006/002501

MGVHECPAW.LWLLLSLLSLPLGA.PVLGAPPRLI CDSRVLERYLL
CELIE@&ggENITTGCAEHCSLNENITVPDTKVNFYAV\KRI\/EVG(;_K;_AV
ALLSEAVL RGQAL LVNSSQPVEPL QL HVDKAVSGELRSL
TTLLRALGACQKEAI SPPDAASAAPLRTI TADTFRKLFRVYSNFL

RGK 4 YT GEALCREER 2L £ee@a@ac g 0866088 9CEt E§HEPECCY
ctctgctccg ~ acaccgcgcc ccctggacag 61 ccgccctctce
th@F@%%@ﬁxﬁéi%ﬁ%ﬁE@ktgg ccctgcaccg ccgagcettcce

cgggat gagg 121 gcccccggtg tggtcacccg gcgcgeccca

g0t §OC gagy ctIPRAC AREYL teRGYC geegact 84y 9ataggygL gy

cacgaatgtc ctgcctggct gtggcttctc ctgtcecctgce
gca@@?%@%?dggl 9%t gggect ¢ ccagtcct gg gegecccace

acgcctcatc tgtgacagcc gagtcctgga 301 gaggtacctc

t t ggagygLdc BPYAYY dCyE Gagdt ggegccaggggeyfrgcaage

ctgaacactg 361 cagcttgaat gagaatatca ctgtcccaga
29c84kcaaagriv9%Hti T ctat g cct ggaagag 63 WO 2006/ 081249

PCT/ US2006/ 002501 CELLTH- 009 421 gatggaggtc
0908 &Y chgeravy Ay dda IWFCa g2 ceEEggca et gEcaagy

agc 4 cct gcgg ggccaggecc tgttggtcaa
acaég%?gggc% gb%%a%%%gagc ccct gcagcet

1021 ccacagcctc gcccecctcectgt cggggecttc aaccccggga
tggaggatat tcttgactct

1081 gcaatgggca ctaattgggt cccagaagaa gcctctggag
aggccagtga gattcccgta

1141 ccccaaggga cagagctttc cccctccagg ccaggagggg

gcagcatgca gacagagccce

1201 gccagaccca gcaacttcct ctcagcatct tctccactcce

ctgcatcagc aaagggccaa

1261 cagccggcag atgtaactgg tacagccttg cccagggtgg
gccccgtgag gecccactgge

1321 caggactgga atcacacccc ccagaagaca gaccatccat

ctgccctget cagagacccce

1381 ccggagccag gctctcccag gatctcatca ctgcgcccce

agggcctcag caacccctcc

1441 accctctctg ctcagccaca gctttccaga agccactect

cgggcagcgt gctgcecett

1501 ggggagctgg agggcaggag gagcaccagg gatcggagga

gccccgecaga gccagaagga

67



541 gcatgtggat aaagccgtca gtggccttcg cagcctcacc
actctgcttc gggctctggg 601 agcccagaag gaagccat ct
wee@eigraya t gcggcctca gctgctccac tccgaacaat BEIL/US2006/002501
cactgctgac actttccgca aactcttccg agtctactcc
CELD%%%ttcctcc ggggaaagct 721 gaagctgtac acaggggagg
%baggac aggggacaga tgaccaggtg tgtccacctg 781
ggcat at cca ccacctccct caccaacatt gcttgtgcca

CACaOL CRLE SYEGachESh JARGEELY Cc HATAFALRSt &
cagctec cgcc%agcc%gﬁcaég%%tg%%ca6§%ccagtgcca 901
ttagoaatgadatctétteag§ggcc agaggaact g t ccagagagce

aactctgaga tctaaggatg 961 tcacagggcc aacttgaggg

CCLAOAGLAG BHR38caht§87299080608€4a§dgnand cagealil
ggacagagcc atgctgggaagacgect gag ct cact cgge
cgcaEeeI YR AR ACtt9§at gcc 1081 aggacacgcet ttggaggcga

tttacctgtt ttcgcaccta ccatcaggga caggatgacc 1141
t guegractidcagglhggeaaggetghgacttcatccaggictictgctyy

acgggcat g actccctt 64 WO 2006/ 081249
ccgwwwﬁv% ¥ CELLTH 009 1201 ggtggcaaga
gcccccttga caccggggt g gt gggaacca tgaagacagg

at Jpgy ged @p gt ag gotcoggotgc teat gggged ceaaer 1333y

tgtattcttc aacctcattg acaagaactg 1321 aaaccaccaa
couabEay ;

Aaaaa IMEF *Hono sapi ens col ony stinul ating

factor 1 (nmacrophage)
1801 ccagagggca gccccctgac tcaggatgac agacaggtgg

aactgccagt gtagagggaa

1861 ttctaagacc cctcaccatc ctggacacac tcgtttgtca
atgtccctct gaaaatgtga

1921 cgcccagccce cggacacagt actccagatg ttgtctgacc
agctcagaga gagtacagtg

1981 ggactgttac cttccttgat atggacagta ttcttctatt
tgtgcagatt aagattgcat

2041 tagttttttt cttaacaact gcatcatact gttgtcatat
gttgagcctg tggttctata

2101 aaacccctag ttccatttcc cataaacttc tgtcaagcca

gaccatctct accctgtact

2161 tggacaactt aactttttta accaaagtgc agtttatgtt

cacctttgtt aaagccacct

2221 ttgtggtttc tgcccatcac ctgaacctac tgaagttgtg
tgaaatccta attctgtcat

2281 ctccgtagcc ctcccagttg tgectectge acattgatga
gtgcctgetg ttgtetttge
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(CSF1), transcript variant 4, nmRNA. ACCESSI ON NM
172212 VERSI ON NM 172212.1 4 : 27262666
WORMPERIRERCPPTTWL.GSLLLLVCLLASRSI TEEVSEYCSHM G PCT/US2006/002501

SGHLQSLQRLI DSQVETSCQ TFEFVDQEQLKDPVCYLKKAFLLVQDI MEDTMR
ERDN

CELLTEN Al VOL QEL SLRLKSCFTKDYEEHDKACVRTEYETPLQLLEKVKNVENET
KNLL

DKDYIY FRKNNAFGRRGRYVEKBDEYEL YEKAL PSSERASNERIOPLAPS

VA

cct ;& TYEDSEFEIEGSSI49PGEQPL HTVDPGSAKQRPPRSTCQSFEPPETPVWVKDS
TI GG

&%ﬁ%@@?&@&@%&&%@a&s&&a PYPQGETHL SPSRPGG

9 CTEPARIPENER THEEP FSASAKGQQPADVT GT AL PRVGPVRPT GODWNHTPQKTD
HPSA

L LRDPPERGHPR S5 RRQESNPS Eir SAGPCL SREHS SCEWl PL GEIEGRRST

RDR
CCC%E%%P%@%%‘E@A‘NF% PRENSVPL TDTGHERQSEGSSSPQL QESVFHLLVPS

VI LV LLAVGE. L FYRWRRRSHQEPQRADSPL EQPEGSPL TQDDRQVEL PV
652 YL 20664 981979 RCHaAISA0W6/6C2Z501 CELLTH 009 1

gagggct ggc cagt gaggct cggcccgggg aaagt gaaag

HomgtEgggégggcgfgﬁ%téégﬂhfgk i FIRAT 1C(mhee8pRAge)
cccaggacag cggtgcggcc ctcggccggg gcgcecccactc 121

(CSEfEagcagcc agcgagcgag cgagcgagcg agggcggccg
acgcgcccgg ccgggaccca 181 gectgecccgta tgaccgcgec

efele g5t Qe Ctcccacgac atggctggge 241
tragccc? gtg?r?ggg %tctg tctcctggcg agcaggagt a

t caccgagga ggtgtcggag 301 tactgtagcc acatgattgg
ACCgagigyacatMcigeaytctc tgcagcggct gattgacagt 361
cagat ggaga cctcgtgcca aattacattt gagtttgtag

vERRG6R0%aacHyIt y gaaagat @2l coagigf gct accttaagaa
ggcatttctc ctggtacaag
MTAPGAAGRCPPTTWLGSLLLLVCLLASRSITEEVSEYCSHMIG
SGHLOSLORLIDSQMETSCQITFEFVDQEQLKDPVCYLKKAFLLVQDIMEDTMRFRDN
TPNATIAIVOLOELSLRLKSCFTKDYEEHDKACVRTEFYETPLOLLEKVKNVENETKNLL
DKDWNIFSKNCNNSFAECSSQGHERQSEGSSSPQLOESVFHLLVPSVILVLLAVGGLL

FYRWRRRSHQEPQRADSPLEQPEGSPLTQDDRQVELPV

1 gagggctggce cagtgaggct cggcccgggyg aaagtgaaag
tttgcctggg tcectcectegge

61 gccagagccg ctctccgecat cccaggacag cggtgcggec
ctcggececggg gcgeccactce

121 cgcagcagcc agcgagcgag cgagcgagcg agggcggcecg
acgcgcccgg ccgggaccca
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acat aat gga
caat gccat ¢
Waggongaya
acaaggcct g

CELL%%[%O% tggag

gccattgtgc

ccttg
gcaacaacag
gaceapgeit gaatdaradtdcc
2006/ 081249 PCT/ US2006/

0 2%%%@

ggacaccatg 481 cgcttcagag ataacacccc
agctgcagga actctctttg 541
gctgcttcac caaggattat gaagagcatg PCT/US2006/002501
cgtccgaact 601 ttctatgaga cacctctcca
aaggt caaga atgtctttaa tgaaacaaag 661
acaaggactg gaatattttc agcaagaact
ctttgctgaa 721 tgctccagcc aagat gt ggt
gegcegaaggggayet§6c WO
CELLTH 009 781

ctcegpagragt g Heetddect ¢ tgtctcececct catcageecc
tcgccecectc catggeccect 841 gtggcetgget tgacctggga
ggagh ct gagc ggaest gegg ggreagcteeectgbtgcatgatgagla

agcagcccc, t gcacacagt ggatccaggc agt gccaagc
tca%ﬁ%@%g%a%%t% OY&Yytacc 961 tgccagagct ttgagccgec

agagacccca gtt gt caagg

acagcaccat cggtggctca 1021

ccagagctictgeeget cd ci t gygee oleigt ggaceccgggaagtcte
t gga tat, tcttgactct 1081 gcaat gggca ctaattgggt
cacgPeagaagaa; eeT el

gaa" geeret ggag

t t
wcofigRaERiglbrianet o
gcczggtgag gcccact ggc

acataatgga ggacaccatg

481 cgcttcagag ataacacccc

agctgcagga actctctttg

541 aggctgaaga gctgcttcac

acaaggcctg cgtccgaact

601 ttctatgaga cacctctcca
atgtctttaa tgaaacaaag

661 aatctccttg acaaggactg

gcaacaacag ctttgctgaa

721 tgctccagcc aaggccatga

ccagcccgceca gctccaggag

781 tctgtcttce acctgcectggt
tgctggccgt cggaggcecte

841 ttgttctaca ggtggaggcg
agagagcgga ttctcccttg

901 gagcaaccag agggcagccc
aggtggaact gccagtgtag

70

caatgccatc

caaggattat

gttgctggag

gaatattttc

gaggcagtcc

gcccagtgte

gcggagccat

cctgactcag

aggccagtga gattcccgta 1141
ccccaaggga cagagctttc cccctccagg cca

aggg
gcagéat gege jagagagectcdZgccagaces

g@éﬁgﬁFééPg
ct gcat cagc aaagggccaa 1261
act gg tacagccttg cccagggt gg

ccagtgtgect accttaagaa ggcatttctc ctggtacaag

gccattgtge

gaagagcatg

aaggtcaaga

agcaagaact

gagggatcct

atcctggtct

caagagcctc

gatgacagac



1321 caggact gga atcacacccc ccagaagaca gaccat ccat

ct gcecct get
W@ 21061082 a
accctctctg

coLGggHE 290!

ccagg

ct gcgccccce

gat cggagga

cagagacccc 1381 ccggagccag gctctcccag
agggcct cag caacccct cc RAELS2006/002501
ct cagccaca gctttccaga agccactcct

gctgcccctt 1501 ggggagct gg agggcaggag
gccccgcaga gccagaagga 67 WO

2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 1561

99%899&%@%*&5&9%

ttaactccgt tcctttgact
ggaggeeaaygyer tETdThgec

@eeegehBE6CEOtEtccgty
1621 gacacaggcc at gagaggca
cgcagctcca ggagtctgtc 1681

ttccacctgc tggtgcccag tgtcatcctg gtcttgetgg
ccybeygegts &4 &dd Hdatletlk o aeagitggacgycggeygagg

ccat caaga cctc%gagag

tetgesghgg g%%c?ﬁ:ac%cc

cggattctcc cttggagcaa 1801
i gac tcaggatgac agacaggtgg

aactgccagt gtagagggaa 1861 ttctaagacc cctcaccatc
ct goatacagetiogtdd giaect Etagicc eotegicagaaaatgeyagdoet
Cctgggggggc%gcg acacagt actccagatg ttgtctgacc

aga"gagrac
atggacagta ttcttctatt

agtg 1981 ggactgttac cttccttgat
tgtgcagatt aagattgcat 2041

t agféit ceeteya clor st gapatachtdsse 9guugtcacaccccaty

ctg%EEQQQECEQa{

cataaacttc tgtcaagcca

201 ccctggaggce tcccatgtge

cggctcagga ccctettecce

1261 tcaggggctg caccctcctce

acccaggcca gggacccace

1321 ggcctgtggt ttgtgggaaa

tgaaagaacc ctgcacccag

1381 agggcctgcc tggtgccaag
atggacctgt ctccagagag

1441 aggagcctga agttegtggg
tttcccgtaa aggtgtgcag

1501 cctgagagac gggaagagga
tgcactgaca gcctgaaggg

1561 tctacaccct cggctcacct
caggcgcaga ggggaggcca

1621 gccctgeccct caggacctge
agagggggat caagcactgg

1681 cctctgcecece tcctecttece
caggaggcca agcagaggct

71

tgaggaagg

tcactccctt

gcagggtgga

gtatcccagc

gcgggacagc

ggcctctgga

aagtgccctg

ctgacctgcece

agcacctgcc

é&éata 2101 aaacccctag ttccatttcc
gaccatctct accctgtact 2161
tg%acaactt aactttttta accaaagtgc agtttat

tt
ctggtgagcce

ccatgccgga

cgctgaggag

ctggacaggc

gtcggcectga

cctgctggtc

tgctggttge

agtgatgcca

agagcttctce



cacctttgtt aaagccacct 2221 ttgtggtttc tgcccatcac
ctgaacctac tgaagttgtg tgaaatccta attctgtcat 2281
wet@eHsrgrc ctcccagttg tgcctcctge acattgatga PCT/US2006/002501
gtgcctgetg ttgtctttge 68 WO 2006/ 081249
CELJD JIJ82006/002501 CELLTH- 009 2341 ccatgttgtt
6 t&?agctg tgaccctatt gttcctcacc cctgcccccc
gccaacccca 2401 gctggcccac ctcttccccc tcccacccaa

9CLERLaGCe + BACHL ARG geRAGCEHEaEL4H6d Laastitics

acaaccttct gactgtcttt tcagtcatgc cccctgctct
tgcetygtat taCRPBXDQfct aat agt a tatcaatttg cactt Honp
sapi ens colony stimulating factor 1 (macrophage)

(CBEd), cté  Plc at@faigaitta g3 caffBNAL c c ACCESSE N NV
172211 VERSION NM 172211.1 G : 27262664
LCCRAAPERARCREPPT TW. GSLLLLVCLLASRSI TEEVSEYCSHM G

SGHLQSLQRLI DSQVETSCQ TFEFVDQEQL KDPVCYLKKAFLLVQDI MEDTMR

Hom6REBbiens colony stimulating factor 1 (macrophage)

(CséaﬁAlAIVCLCELSLRLKSCFTKDYEEHDKACVRTFYETPLCLLEKVKNVFNET
L

DKDWNI FSKNCNNSFAECSSQGHERQSEGSSSPQL QESVFHLLVPSVI LVLLAV

trafGhlipE YRIRRRSHGEPQRAMSPL EQPEGSPL TQDDRQVELPV 1
gagggct ggc cagt gaggct cggcccgggg aaagt gaaag

tttgcctgg Mt t cggc 61 gccagagccg ctctccgceat
ACCgge Bﬂacag eg %% gcc ctcggeecggg gegeccactc 121
cgcagcagcc agcgagcgag cgagcgagcg agggcggcecd
VER8CQEgCCCONMCLyRatca @9 27262662
MTAPGAAGRCPPTTWLGSLLLLVCLLASRSITEEVSEYCSHMIG
SGHLOSLORLIDSQMETSCQITFEFVDQEQLKDPVCYLKKAFLLVQDIMEDTMRFRDN
TPNAIAIVOLOELSLRLKSCFTKDYEEHDKACVRTFYETPLQLLEKVKNVENETKNLL
DKDWNIFSKNCNNSFAECSSQDVVTKPDCNCLYPKAIPSSDPASVSPHQPLAPSMAPV
AGLTWEDSEGTEGSSLLPGEQPLHTVDPGSAKQRPPRSTCQSFEPPETPVVKDSTIGG
SPQPRPSVGAFNPGMEDILDSAMGTNWVPEEASGEASEIPVPQGTELSPSRPGGGSMQ

TEPARPSNFLSASSPLPASAKGQQPADVTGHERQSEGSSSPQLOESVFHLLVPSVILV

LLAVGGLLFYRWRRRSHQEPQRADSPLEQPEGSPLTQDDRQVELPV

1 gagggctggc cagtgaggct cggcccgggg aaagtgaaag
tttgcctggg tecctcectcgge

61 gccagagccg ctctccgcat cccaggacag cggtgcggcec
ctcggeccggyg gecgeccacte

121 cgcagcagcc agcgagcgag cgagcgageg agggceggecyg

acgcgcecccgg ccgggaccca
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WD 2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 181

gctgccegt a t gaccgegece
wet@eosegac at ggct ggge
t ctcct ggcg agcaggagt a
t act gt agcc acat gatt gg
CELL{H®%ycgget gat t gacagt
aattacattt gagtttgtag

cc t
et R
ctccaat g at ttd PeleH Yt ge

gggcgccgec gggcegetgec

241 tccctgcectgt tgttggt ce@r/us2006/002501
t caccgagga ggtgtcggag 301

gagt ggacac ctgcagtctc

361 cagat ggaga cctcgtgcca
accaggaaca gttgaaagat 421

c%%%@%tBE?QgGEQQ&aéé@@gctgcc

cgcffcagag ataacacccc
agctgcagga actctctttg 541

aggct gaaga gctgcttcac caaggattat gaagagcatg

acagggced &

CHERgaast LRL Lt ebatgagacgasgteygadta

gttgct ggag aaggtcaaga atgtctttaa tgaaacaaag 661

tcagagryeet IYt Heedish

ctg gaatattttc agcaagaact

gcaacaacag ctttgctgaa 721 tgctccagcc aaggccatga
gaggeaot £6t gegggataaitgadeagc gagtgggehccaggagy 78lc

tctgtcttcc acct

ct ggt gcccagtgtc atcctggtct

tgcpgedggt et t tdyaiect ¢ 841 ttgttctaca ggtggaggcy

gcggagccat caagagcctc

agagagcgga ttctcccttg 901

gaggaaceaga aggasagoutadetagac tedy agatjacagagttgtag

aCC%%g—%

3006/ B02801

ag 70 WD 2006/ 081249
CELLTH 009 961 agggaattct

aagct ggacg cacagaacag tctctccgtg
421 ccagtgtgct accttaagaa ggcatttctc ctggtacaag

acataatgga ggacaccatg

481 cgcttcagag ataacacccc

agctgcagga actctctttg

541 aggctgaaga gctgcttcac

acaaggcctg cgtccgaact

601 ttctatgaga cacctctcca

atgtctttaa tgaaacaaag

661 aatctccttg acaaggactg

gcaacaacag ctttgctgaa

721 tgctccagcc aagatgtggt

gcctgtaccc caaagccatce

781 cctagcagtg acccggcectce

tcgecceccecte catggecccet

841 gtggctggct tgacctggga

gcagctccct cttgectggt

901 gagcagcccc tgcacacagt

agcggccacc caggagcacce

caatgccatc gccattgtge

caaggattat gaagagcatg
gttgctggag aaggtcaaga
gaatattttc agcaagaact
gaccaagcct gattgcaact
tgtctccecet catcagcccce
ggactctgag

ggaactgagg

ggatccaggc agtgccaagc
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ggaggagaca ttatggggcg 1021 tccaccacca cccctccctg
gccatcctcc tggaatgtgg tctgceccctcc accagagctc 1081
wee@om8gera ggact ggacc agagcagcca ggctggggcc PCT/US2006/002501
cctctgtctc aacccgcaga 1141 cccttgactg aat gagagag
crr96688aggat gctccccatg ctgccactat ttattgtgag 1201
ccctggaggc tcccatgtge ttgaggaagg ctggtgagcc
cggctcagga ccctcttccc 1261 tcaggggctg caccctcctc
t caddiC elgiccagaly@gtC 83 agae6eaggsada GUURC apanst 3ty
gcctgtggt ttqgt aaa gcagggtgga cgct gaggag
aC%%%%ﬁgﬁa%ggéﬁgsgg cag 1381 agggcctgcc tggtgccaag
gt atcccagc ctggacaggc atggacctgt ctccagagag 1441
aggﬂgﬁckgacagtbcgtgggcgggggacag@ggﬂmxgnxaqpcccggga
tttccecgt aa tgtgcag cct gagagac gggaagagga
tg%ﬁﬁ%ﬁ%ﬁbggtgggﬁgfggtc tgcact gaca gcct gaaggg 1561
tctacaccct cggctcacct aagtgccctg tgctggttgce
cagdtfijc aga adgggagoctaatsgegfceet YrrRI 2 T eI T g
ag%%%%fg%%g%thgggkgcca agagggggat caagcactgg 1681

tcctccttcc agcacctgcc agagcttctc
caggaggcca agcagaggct 71 WO 2006/ 081249
PCHURGO61G02590F CCEPETH 609C3794CeRIT TR IIIY
AY9RAACC %%_ l-gt ga acactgtacc tgcctgctga
acagcctgcc 1801 cccgtccatc catgagccag catccgtccg

tcctccactc tccagcctct CCC
1201 gccagaccca gcaacttcct ctcagcecatct tctceccactcc

gc

ctgcatcagc aaagggccaa

1261 cagccggcag atgtaactgg ccatgagagg cagtccgagg

gatcctccag cccgcagcetce

1321 caggagtctg tcttccacct gctggtgccc agtgtcatcce
tggtcttget ggccecgtcgga

1381 ggcctcttgt tctacaggtyg gaggcggcgg agccatcaag
agcctcagag agcggattcect

1441 cccttggagc aaccagaggg cagccccctg actcaggatg

acagacaggt ggaactgcca
1501 gtgtagaggg aattctaag

Homo sapiens colony stimulating factor 1 (macrophage)

(CSF1),
transcript variant 1, mRNA.

ACCESSION NM 000757

VERSION NM _000757.3 GI:27262660
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Hono sapi ens colony stimulating factor 1 (macrophage)

(CSF1), transcript variant 2, nRNA. ACCESSI ON NM
wWQAZRBAMERSI ON NM 172210. 1 G : 27262662 PCT/US2006/002501

MIAPGAAGRCPPTTWLGSLLLLVCLLASRSI TEEVSEYCSHM G

CELLS | QSLQRLI DSQVETSCQ TFEFVDQEQLKDPVCYLKKAFLLVQDI MEDTMR

TPNAI Al VQLQEL SLRLKSCFTKDYEEHDKACVRTFYETPLQLLEKVKNVFNET

MTAENACRCPPTTHLGSLLLLVCLLASRSITEEVSEYCSHMIG
DKDVWNI' FSKNCNNSFAECSSQDVVTKPDCNCL YPKAI PSSDPASVSPHQPLAPS

G H e R S AT R G DAP OB R R SR R B R R A
TI GG

T N SPORRRASYGARNR GERITKDSAMEDNAYR EEASEEASE. PVMPQGTELISPBRAGG

GSMQ
R PR ESVEb VRS
DD 0 AT PR SPOLACHADRY BB P, TCBOROVEL Y 1
gagggct ggc cagt gaggct cggcccgggg aaagt gaaa
AGLTWEg%@@tﬁﬁﬁSkﬁﬁQﬂQﬁiﬁ?W§PG§65@§5§8§ECS?g?%@ ERYVKDSTIGG
cccaggacag cggtgcggcc ctcggceccggg gcgcecccactc 121

spPoBRF UERABEESLRICAANCIRINGIATTIRECASBYIYLYYCEYSPSRPGGGSMQ
acgcgcccgg ccgggaccca 72 WO 2006/ 081249

2P SRR s GRS GO oL oA BECaR g e ToRESR

at ggctgggc 241 tccctgetgt tgttggtctg tctcctggceg
LLRBYOBYGSRR BS S It KBURIGRNFRT IFHOPI GGG SSOEVL.AatEHLEAGBBSTRDRR
acatgattgg gagtggacac ctgcagtctc tgcagcggct
AR GAYALEAAGR, paabEagalitbvesviLy
SPASEEF&?%?@%A accaggaaca gtf%%%’g%%gﬁglec%agtgtgct

accttaagaa ggcatttctc ctggtacaa acataat%ga
LILA§GE0AEERVRRRSHOEPQRADS PLEQPEGSPLTQDDRQVELP

1 gagggctggc cagtgaggct cggcccgggg aaagtgaaag
tttgcctggg tectetcegge

61 gccagagccg ctctccgcat cccaggacag cggtgcggcec
ctcggcecggg gcgeccactce

121 cgcagcagcc agcgagcgag cgagcgagcg agggcggcecg
acgcgcccgg ccgggaccca

181 gctgcccgta tgaccgcgec gggcgecgece gggegcetgec
ctcccacgac atggetggge

241 tccctgetgt tgttggtctg tctcctggeg agcaggagta
tcaccgagga ggtgtcggag

301 tactgtagcc acatgattgg gagtggacac ctgcagtctce
tgcagcggct gattgacagt
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481 cgcttcagag ataacacccc caatgccatc gccattgtgc

agctgcagga actctctttg 541 aggctgaaga gctgcttcac
wea@gesRuat gaagagcatg acaaggcctg cgtccgaact BOWLUS2006/002501

ttctatgaga cacctctcca gttgctggag aaggt caaga
cEL@tHobrtttaa t gaaacaaag 661 aatctccttg acaaggactg

gaatattttc agcaagaact gcaacaacag ctttgctgaa 721

tgct ccagcc aagat gt ggt gaccaagcct gattgcaact

gcct3placeryamagacactcd8iceat agtagt gt wc cpggocidtag
aod tctcccc%:catcag ccc tcgccececctc catggeccct 841

c TGy &t 195aEE égga ggact ct gag ggaact gagg

gcagctccct cttgcctggt 901 gagcagcccc tgcacacagt

ggat&flaggrdgttgetaaget taggggcgacet cCaggagotanrt a3 ay0

ac QQQ%%% 49 PCT/.\52006/ 002501  CELLTH 009 961

tgcca ttgagccgcc agagacccca gttgtcaagg
acagcaccat cggtggctca 1021 ccacagcctc gcccctctgt
cggaitictads tdaceedyg§aaceggaggar atIeer tgaxaeat togne

agdCRAlf0cACiaattgogt cccagaagaa gect ct ggag
aggccagtga gattcccgta 1141 ccccaaggga cagagctttc

cccctccagg ccaggaggg cagcat gca gacagagccc 1201
gccéﬁ%bé%%g%ﬁﬁ%%@@taéggegésaea?%%g$%¥%%%c&%%9agcatg

acdd@fAtcadGraragggecaa 1261 cagccggecag at gt aact gg
ccat gagagg cagtccgagg gatcctccag cccgcagctc 1321

Cag%ﬂ%Fqa%ﬁkﬁb%%%agggcgg%ggggggggg%%égéxggggtcaaga

atgtctttaa tgaaacaaag

661 aatctccttg acaaggactg gaatattttc agcaagaact

gcaacaacag ctttgctgaa

121 tgctccagcec aagatgtggt gaccaagcct gattgcaact

gcectgtacce caaagcecatce

781 cctagcagtg acccggcctce tgtctccect catcagecce

tcgeccecte catggceccct

841 gtggctggct tgacctggga ggactctgag ggaactgagg
gcagctccct cttgectggt

901 gagcagccecce tgcacacagt ggatccagge agtgccaagc

agcggccacc caggagcacce

961 tgccagagct ttgagccgcc agagacccca gttgtcaagg

acagcaccat cggtggctca

1021 ccacagcctc gcccectetgt cggggecttc aaccccecggga
tggaggatat tcttgactct

1081 gcaatgggca ctaattgggt cccagaagaa gcctctggag
aggccagtga gattcccgta
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tggtcttgct ggccgtcgga 1381 ggcctcttgt tctacaggtg

gaggcggcgg agccat caag agcctcagag agcggattct 1441
wee@bgayc aaccagaggg cagccccctg actcaggatg PCT/US2006/002501

acagacaggt ggaactgcca 1501 gt gtagaggg aattctaag Hono

iens colony stimulating factor 1 (rmacrophage)
le%%%&%), transcript variant 1, nmRNA. ACCESSI ON

NMDO0757 VERSI ON NM 000757.3 4 :27262660 74 WO

20064 08 0 008
e T

gcaGEHL TSt GRLF TBOMETSCQ TFEFVDQEQLKDPVCYLKKAFLLVQDI MEDTMVR
FRDN

TPNAD Al Y& LR SERL KGR KD YEEHRKASYRE EYETPL Qb LaKMANVFNET
KNLL

Ct I BKERI & SKAF R CSSQDVVTKPDCNCL YPKAI PSSDPASVSPHQPLAPS
MAPV

AGQLTIVEDSEHT E§35S ¢ REAQRlaMTYOPGSAKGRPPRS T COSKFERPET®VVKDS

Tl
gcc%ﬁé%%&@n@ﬁ@$@ﬁiﬁﬂﬁI_DSANEWNMWPEEASGEASEIPVPCEWELSPSRPGG
GSMQ
TEPARPSNE SASSRLP ASAKGOQRADV TCRAE PRYCRVRRT CEDVRHTPQKTD

Ctg?EgéﬁﬁﬁﬁﬁﬁﬁﬁW§§fﬁbchSNPSTLSAQPQLSRSHSSGSVLPLGELEGRRST
RDRR
SPABPE CEPAGHEAARP L PRINS\AIE PD PEHE RCBECISSPEE BESVRFLL VPS

agg&%éyha LAYCGEL LEYRVWRRRSHQEPQRADSPL EQPEGSPLTQDDRQVELPV 1
gagggcfggc cagt gaggct cggcccgggg aaagt gaaag

tttgcctggg tcctcectcgge 61 gcca cg ctctccgca

cob bt aeCt ot e dree S Bty te bedeceac oo IsTt
cgg§eegegaggetggegagegag cgagcgagcg agggcggecg

acgcgcccgg ccgggaccca 181 gctgcccgta tgaccgcgcec

gg?%@fcggggggggggt (éﬁcéaﬁ%%c%% %%c%%%%cggggggagga

gccccgcaga gccagaagga

1561 ggaccagcaa gtgaaggggc agccaggccc ctgccccegtt
ttaactccgt tcctttgact

1621 gacacaggcc atgagaggca gtccgaggga tcctccagcec
cgcagctcca ggagtctgtce

1681 ttccacctgc tggtgcccag tgtcatcctg gtecttgctgg
ccgtcggagg cctettgtte

1741 tacaggtgga ggcggcggag ccatcaagag cctcagagag
cggattctcc cttggagcaa

1801 ccagagggca gccccctgac tcaggatgac agacaggtgg
aactgccagt gtagagggaa

1861 ttctaagctg gacgcacaga acagtctctc cgtgggagga
gacattatgg ggcgtccacc
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241 tccctgetgt tgttggtctg tctcctggcg agcaggagt a

t caccgagga ggtgtcggag 301 tactgtagcc acatgattgg
wQa@bogrenc ctgcagtctc tgcagcggct gattgacagt HEI/WE2006/002501

2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 361

ceLERf&fo00aga cctcgtgecca aattacattt gagtttgtag
accaggaaca gttgaaagat 421 ccagtgtgct accttaagaa

ggcatttctc ctggtacaag acataatgga ggacaccatg 481
cgabbcagagaataaecaceetg§edd ©f caicr greatt gitgytctgec

agct gcagga_actctctttg 541 aggctgaaga gctgcttcac
thE%&&g&thFtﬁﬁaéﬁﬁEatg acaaggcctg cgtccgaact 601
ttctatgaga cacctctcca gttgctggag aaggt caaga

at gostit yaaatygaadgagagcbdddg @t gt cstday A aaggacitgty
N aatattttc agcaagaact gcaacaacag ctttgctgaa 721
¢ @@tcgggccgaagatggggt gaccaagcct gattgcaact

gcctgtaccc caaagccatc 781 cctagcagtg acccggcctc

t gt2®tidcectgeatgagceoeIgceydT ciwd g daqgyced@actgsra

g gga ggact ct gag ggaact gagg
Ctiﬁé%%%%%g?agg?ggggggt 901 gagcagcccc tgcacacagt
ggat ccaggc agtgccaagc agcggccacc caggagcacc 961
t g@d&dageuctegagecgsCchbayet crrdd YAt ey cIgcte

agpRQerecatcegghgget ca 1021 ccacagectc geccctctgt
cggggccttc aaccccggga tggaggatat tcttgactct 1081

gC%ﬁkﬂg%%%g%gggggggg%cggggggqg%%xggfgégg%gg%acccag

gccagggacc caccggectg

2221 tggtttgtgg gaaagcaggg tggacgctga ggagtgaaag

aaccctgcac ccagagggcc

2281 tgcctggtgce caaggtatcc cagcctggac aggcatggac
ctgtctccag agagaggagc

2341 ctgaagttcg tggggcggga cagcgtcggce ctgatttccc
gtaaaggtgt gcagcctgag

2401 agacgggaag aggaggcctc tggacctgct ggtctgcact
gacagcctga agggtctaca

2461 ccctcggcecte acctaagtge cctgtgctgg ttgccaggceg
cagaggggag gccagccctg

2521 ccctcaggac ctgcctgacc tgccagtgat gccaagaggg
ggatcaagca ctggcctctg

2581 cccctecctec ttccagcacc tgccagagct tctccaggag

gccaagcaga ggctcccctce

2641 atgaaggaag ccattgcact gtgaacactg tacctgcctg

ctgaacagcc tgcccccgtce

78



aggccagtga gattcccgta 76 WO 2006/ 081249
PCT/ US2006/ 002501 CELLTH 009 1141 ccccaaggga

wea@agsRue c cccctccagg ccaggagggg gcagcat gca PCT/US2006/002501
gacagagccc 1201 gccagaccca gcaacttcct ctcagcatct
tctccactcc ctgcatcagc aaagggccaa 1261 cagccggcag
Cmiaﬁép%actgg tacagccttg cccagggtgg gccccgtgag
gcccactgge 1321 caggactgga atcacacccc ccagaagaca

gast@f Coatec PG HAGatR880R6666:488d £6088EE65RE

gctctcccag gatctcatca ctgcgccccC agggcectcag
ctcga@eexctcc 1441 accctctctg ctcagccaca gctttccaga

agccactcct cgggcagcgt gctgcccctt 1501 ggggagct gg
GcM-8§fJcaggag gagcaccagg gatcggagga gccccgcaga

gccagaagga 1561 ggaccagcaa gtgaaggggc agccaggccc

ctgcccecgtt ttaactccgt tcctttgact 1821 gacagagggc_
Homgt §aRbeRt £ Py Sfddrladtdngc 45660 cgc AGERRERCCTY e
macB9BRLGL Pt C 1681 ttccacctgc tggtgcccag tgtcatcctg
gtcttgctgg ccgtcggagg cctecttgttc 1741 tacaggtgga
ggcggcggag ccat caagag cctcagagag cggattctcc
(CSEZ) gga@®¥Ra 1801 ccagagggca gccccctgac tcaggat gac
agacaggt gg aactgccagt gtagagggaa 1861 ttctaagctg
accf3sgercagay ag@gixd ct ¢ cgtgggagga gacattatgg

ggcgt ccacc 77 WO 2006/ 081249 PCT/ US2006/ 002501
VERSION NM _000758.2 GI:27437029
MWLQSLLLLGTVACSISAPARSPSPSTQPWEHVNAIQEARRLLN
LSRDTAAEMNETVEVISEMFDLQEPTCLOQTRLELYKQGLRGSLT
KLKGPLTMMASHYKQHCPPTPETSCATQIITFESFKENLKDFLL

VIPEDCWEPVQE

1 acacagagag aaaggctaaa gttctctgga ggatgtggcet
gcagagcctg ctgctcttgg

61 gcactgtggc ctgcagcatc tctgcacccg cccgectcgec

cagccccagc acgcagccect

121 gggagcatgt gaatgccatc caggaggccc ggcgtctect
gaacctgagt agagacactg

181 ctgctgagat gaatgaaaca gtagaagtca tctcagaaat
gtttgacctec caggagccga

241 cctgcctaca gacccgectg gagctgtaca agcagggect

gcggggcagce ctcaccaagc

301 tcaagggccce cttgaccatg atggccagcec actacaagcea

gcactgccect ccaaccccgg
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CELLTH 009 1921 accacccctc cctggccatc ctcctggaat

gtggtctgcc ctccaccaga gctcctgect 1981 gccaggactg
w@awecagrgra gccaggct gg ggcccctctg tctcaacccg PCT/US2006/002501

cagacccttg 2041 actgaat gag agaggccaga ggatgctccc

CEU@?ﬁgﬁtgcca ctatttattg tgagccctgg 2101 aggctcccat
gctt gagg aaggct ggtg agcccggctc aggaccctct

tccctcaggg 2161 gctgcaccct cctctcactc ccttccatgc

Cg033§CEeadct HEERY IR LRGP GGG c22et taghhbgtog

gaaagcaggg t ggacgct ga ggagt gaaag aaccctgcac
caaggagagfgeeI22¥a2¢ycct ggt gc caaggt at cc cagcct ggac

aggcatggac ctgtctccag agagaggagc 2341 ctgaagttcg

t 009geyggat GagEPt Cog-igait teet golgagaggtghgtcca

cagcct gag 2401 agacgggaag aggaggcctc tggacct get
ggagﬁ?%?ﬁEaESgcﬁ%%% ctga agggtctaca 2461 ccctcggctc

acctaagtgc cctgtgctgg ttgccaggcg cagaggggag
gccagtcaygels@dea cod cagyar Clgerttgact ct gtgagegagy

ccaagag agca ctggcctctg 2581 cccctcectcec
agc??88§§8a2§a9gg§%%§gct tctccaggag gccaagcaga
g

ggctcccctc 2641 at gaaggaag ccattgcact gtgaacactg
t acStdcerfct EY gam CATREC I IFIL CHAY CTR CADIZEEEL089949

gaggggggg?gggéggéégét CELLTH 009 2701 catccatgag

g tccgtcctcc actctccagc ctctcccca

601 gggccacact gaccctgata caggcatggc agaagaatgg
gaatatttta tactgacaga

661 aatcagtaat atttatatat ttatattttt aaaatattta
tttatttatt tatttaagtt

721 catattccat atttattcaa gatgttttac cgtaataatt
attattaaaa atatgcttct

781 a
TNF-ATPHA TYPE II RECEPTOR

Homo sapiens tumor necrosis factor (INF superfamily, member

2)

(TNF) , mRNA.

ACCESSION NM_ 000594

VERSION NM_000594.2 GI:25952110
MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLESFLIVAGA
TTLFCLLHFGVIGPQREEFPRDLSLISPLAQAVRSSSRTPSDKPVAHVVANPQAEGQL

QWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIA
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GW CSF  Hono sapi ens colony stinulating factor 2
(granul ocyte- macrophage) (CSF2), nRNA. ACCESSI ON NM
wWOMEH812ERSI ON NM 000758. 2 G : 27437029 PCT/US2006/002501
MALQSLLLLGTVACSI SAPARSPSPSTQPVWEHVNAI QEARRLLN
AAEMNETVEVI SEMFDLQEPTCLQTRLELYKQGLRGSLT
LTMVASI TYKQHCPPTPETSCATQ | TFESFKENLKDFLL
VI PFDCWEPVQE 1 acacagagag aaaggctaaa gttctctgga
vsYBIRVEE 898 T K s DEQRRBEHRd ik A rIG EGl A G O F e REDE L gBE INRPDY L
ctgcagcatc tctgcacccg cccgctcgecc cagccccagce
acgcagccct 121 gggagcat gt gaatgccatc caggaggccc
DFAB@%BY%F@EFALgaacctgagt agagacactg 181 ctgctgagat
gaat gaaaca gt agaagtca tctcagaaat gtttgacctc
caggagcegac2ddagct fopiaca gaceegecicgogagetgbhggaag

agca cct C cagc ctcaccaagc 301 tcaagggccc
agaégfaggga?ﬁaggﬁgggggcc act acaagca gcact gccct

ccaaccccgg 79 WO 2006/ 081249 PCT/ US2006/ 002501

CELLTH 00993642aaaattd oty aqyCracceagcat taveassapct

gccgggggggtEkctggggg@gaac ct gaaggact 421 ttctgcttagt

catccccttt gactgctggg agccagtcca ggagtgagac
cggccagatg 481 aggctggcca agccggggag ctgctctctc
at gadac &8§2 cabet BgdERCacH g HGHC SAE L ALEEEGEEg2

aaggdaceaadggagtagggsaca geecatggtgg

CEL

181 aagcatgatc cgggacgtgg agctggccga ggaggcgctc

cccaagaaga caggggggcce

241 ccagggctcc aggcggtget tgttcctcag cctcecttetcece
ttectgatcg tggcaggcege

301 caccacgctc ttctgecctge tgcactttgg agtgatcgge

ccccagaggg aagagttcecce

361 cagggacctc tctctaatca gcecctectgge ccaggcagte

agatcatctt ctcgaacccc

421 gagtgacaag cctgtagccc atgttgtagc aaaccctcaa
gctgagggge agctccagtg

481 gctgaaccgce cgggccaatg ccctcctgge caatggegtg
gagctgagag ataaccagcect

541 ggtggtgcca tcégagggcc tgtacctcat ctactcccag
gtcctcttca agggccaagg

601 ctgcccctcecce acccatgtge tcctcaccca caccatcage

cgcatcgceccg tctcectacca
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gagt ggcctg gacctgccct 601 gggccacact gaccctgata
caggcat ggc agaagaatgg gaatatttta tactgacaga 661

w@alcagRant atttatatat ttatattttt aaaatattta PCT/US2006/002501
tttatttatt tatttaagtt 721 catattccat atttattcaa

CELgRi gt ttac cgtaataatt attattaaaa atatgcttct 781 a
TNF- ALPHA TYPE |1 RECEPTOR Honb sapi ens tunor necrosis
factor (TNF superfam |y, menmber 2) (TNF), nRNA
ACCESS] QN chidBE0%84 aWERSE O\ tNM: OPOED: 20 (& d 2 IEAHO
VETESM_RDVEL AEEAL PKKTGGPQGSRRCLFLSLFSFLI VAGA

A PP HEGYICGPAREEFPRDL SLI SPLAQAVRSSSRTPSDKPVAHVVANPQA

EGQL

QAL NRRANAICIEANGYECRBANOL WWBSECL L § A B FKCICCRITaL THTI

\Q@é%%%/ 1249 PCT/ US2006/ 002501 CELLTH- 009
NCESAPREPEORETPEGAEAKPWEP YLGGVFQLEKGDRLSAEI NR

PDYL DFAESGQVYFG I AL 1 ctccctcagc aaggacagca

gaggaddc g6 tuaag§agg §a§29agahy cagrt CarEph g Brat

ct & GaaRACR ACECkE@Yac gccacatccc ctgacaagct
gccaggcagg ttctcttcct 121 ctcacatact gacccacggc
tccaccctct ctcccctgga aaggacacca tgagcactga 181
aag@étlggtc@g@w&é@gggagageggﬁc@@%@@%@:g&a%ggawa

acOLRRERAGE cCrEEgeggcc 241 ccagggcetcc aggcggt get
tgttcctcag cctcttctcc ttcctgatcg tggcaggcgce

g9

901 cctccectge cccaatcect ttattaccce ctecttcaga

caccctcaac ctettcectgge

961 tcaaaaagag aattgggggc ttagggtcgg aacccaagcet

tagaacttta agcaacaaga

1021 ccaccacttc gaaacctggg attcaggaat gtgtggcctg
cacagtgaag tgctggcaac

1081 cactaagaat tcaaactggg gcctccagaa ctcactgggg
cctacagett tgatccctga

1141 catctggaat ctggagacca gggagccttt ggttctggec
agaatgctgce aggacttgag

1201 aagacctcac ctagaaattg acacaagtgg accttaggcc
ttcectectete cagatgtttce

1261 cagacttcct tgagacacgg agcccagccc tccccatgga
gccagctccce tctatttatg

1321 tttgcacttg tgattattta ttatttattt attatttatt
tatttacaga tgaatgtatt

1381 tatttgggag accggggtat cctgggggac ccaatgtagg
agctgecttg gctcagacat
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301 caccacgctc ttctgcctgec tgcactttgg agtgatcggc
ccccagaggg aagagttccc 361 cagggacctc tctctaatca

wQ@e@eigRgyc ccaggcagtc agatcatctt ctcgaacccc BECWLUS2006/002501
gagt gacaag cctgtagccc atgttgtagc aaaccctcaa

CEL§ﬁ£@§ggggc agctccagtg 481 gctgaaccgc cgggccaatg
ccctcctggec caatggcgtg gagctgagag ataaccagct 541
ggt ggt gcca t cagagggcc tgtacctcat ctactcccag

gt Qi t e A08PES a0t &a £d aeeethet agCgeatgtgeca
tcctcaccca caccatcagc cgcatcgecg tctcecctacca 81 WO

tgtage6L£e81 599 PeaF Us2006/ 002501 CELLTH- 009 661
gaccaaggt c aacctcctct ctgccatcaa gagcccctgce

cagagggagat Ecccagagaet 724t ggaigagget azagcategghtt
at cccat ctatctggga ggggtcttcc agctggagaa 781
aag&ég?gﬁécaﬁcﬁ?E%@E ctg agat caatcg gcccgact at
ctcgactttg ccgagtctgg 841 gcaggtctac tttgggatca
tt géécdt gt yt aggenyacyact @ved © daadd datoec gaatgtastc
cctceect cct ttattacccc ctccttcaga
Cccgggggggagggggg??%?ggc 961 tcaaaaagag aattgggggc
ttagggt cgg aacccaagct tagaacttta agcaacaaga 1021
ccdéeacepEcgaaaket eyt bercey gt rgttggdagg ttactt
agéE%%%gggaag tgctggcaac 1081 cact aagaat tcaaactggg

gcctccagaa ctcactgggg cctacagctt tgatccctga 1141

cat ct aat ct agacca agccttt ttct CcC
DEFINITI%% Homoggagiens Eﬁﬁgg necroé%% fac %r receptor

superfamily, member 1A

(TNFRSF1la) , mRNA.

ACCESSION NM 001065

VERSION NM 001065.2 GI:23312372
MGLSTVPDLLLPLVLLELLVGIYPSGVIGLVPHLGDREKRDSVC
PQGKYIHPQONNSICCTKCHKGTYLYNDCPGPGQDTDCRECESGSFTASENHLRHCLSC
SKCRKEMGQVEISSCTVDRDTVCGCRKNQYRHYWSENLFQCEFNCSLCLNGTVHLSCQE
KONTVCTCHAGFFLRENECVSCSNCKKSLECTKLCLPQIENVKGTEDSGTTVLLPLVI
FFGLCLLSLLFIGLMYRYQRWKSKLYSIVCGKSTPEKEGELEGTTTKPLAPNPSFSPT
PGFTPTLGFSPVPSSTFTSSSTYTPGDCPNFAAPRREVAPPYQGADPILATALASDPI
PNPLOKWEDSAHKPQSLDTDDPATLYAVVENVPPLRWKEFVRRLGLSDHEIDRLELQON
GRCLREAQYSMLATWRRRTPRREATLELLGRVLRDMDLLGCLEDIEEALCGPAALPPA

PSLLR
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agaat gct gc aggacttgag 1201 aagacctcac ctagaaattg
acacaagtgg accttaggcc ttcctctctc cagatgtttc 1261
WGeagaosert t gagacacgg agcccagccc tccccatgga PCT/US2006/002501
gccagctccc tctatttatg 1321 tttgcacttg tgattattta
ttatttattt attatttatt tatttacaga tgaatgtatt 1381
CE”@@%@%gggag accggggt at cct gggggac ccaat gt agg
agctgccttg gctcagacat 82 WO 2006/ 081249

PCT/ Us 1302501 . CELLTERQ08: ddddc @bt tdsadi tot

aaaacggagc tdaacaatag gctgttccca tgtagccccc
ctcegyeetetgficte®GLtgecttetttt gattatgttt tttaaaatat
ttatctgatt aagttgtcta aacaatgctg 1561 atttggtgac

caact gtoas daatigehgaceeeygt getgaggecaggggagtggce
ttgtgtctgt 1621 aatcgcccta ctattcagtg gcgagaaata

Ctt%ﬁ@ﬁ@?%ﬂﬁ%agﬁﬁﬁiﬁ§agaa DEFI NI TI ON Hormo sapi ens t unor
necrosis factor receptor superfamly, menber 1A

( TNFRSRjfacdudyh coAGEESSLONaMyE003065 MERS G INM
001065. 2 G : 23312372
a2t AP TAPNATELLVAE YPSGVI GLVPHL GDREKRDSVC

PQGKYl HPQNNSI CCTKCHKGT YL YNDCPGPGQDTDCRECESGSFTASENHLRH
CLS3®1 tgggacgtcc tggacagacc gagtcccggg aagcccecagce

act SKCRKCEI\/[-?(%/a BN %%T VPROTVCGCRKNQYRHYWSENL FQCFNCSL CLNGTVHL

KQNTVCTCHAGFFLRENECVSCSNCKKSLECTKLCLPC]ENVKGTEDSGTTVLL
PL\V241 ctgagcccaa atgggggagt gagaggccat agctgtctgg

Catggé%g%&S%égg&&ﬂ%EXQRMKSKLYSIVCGKSTPEKEGELEGTTTKPLAPNPS

PGFTPTLGFSPVPSSTFTSSSTYTPGDCPNFAAPRREVAPPY DPILATALA
SpPp01l ctgacctgcet gctgccactyg gtgctcectgg agcet

gggE%IE’dL\IW@@TDDPATLYAWENVPPLR\/\KEFVRRLGLSDHEI DRL

361 ttattggact ggtccctcac ctaggggaca gggagaagag
agatagtgtg tgtccccaag

421 gaaaatatat ccaccctcaa aataattcga tttgctgtac

caagtgccac aaaggaacct

481 acttgtacaa tgactgtcca ggcccggggc aggatacgga
ctgcagggag tgtgagagcg

541 gctccttcac cgcttcagaa aaccacctca gacactgect

cagctgctce aaatgccgaa

601 aggaaatggg tcaggtggag atctcttctt gcacagtgga
ccgggacacc gtgtgtggcet

661 gcaggaagaa ccagtaccgg cattattgga gtgaaaacct
tttccagtge ttcaattgca

721 gcctctgect caatgggacc gtgcacctct cctgccagga

gaaacagaac accgtgtgca
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GRCLREAQYSMLATWRRRTPRREATLELLGRVLRDVDLLGCLEDI EEALCGPAA

LPPA PSLLR 83 WO 2006/ 081249 PCT/ US2006/ 002501

WwW@Rbk/D842009 1 gctgttgcaa cactgcctca ctcttcccctPCT/US2006/002501
ctcccctcet ctctgettta 61 attttctcag
tctgg actgaggctc cagttctggc

cccaccttct

ctttggggtt

tl
Cmi‘géagtcact 121 gggaccaggc cgtgatctct atgcccgagt

ctcaaccctc

aactgtcacc ccaaggcact 181 tgggacgtcc

1 0096 RIALEH A & G tAREGGECCRGE gad6hECEOELGLgt gt
ccacact gcc 241 ctgagcccaa at gggggagt gagaggccat
ctecggetgvEt gycte@@affycct ¢ tccaccgt gc 301 ctgacct get

gct gccactg gtgctcctgg agct gttggt

gggaat at ac

CCC@@@QQQQg@@ﬂg%&iﬁﬁ%ﬂﬁﬁﬁbf@g&&gabeggictaggg?afa?a
ggagaagag agatagtgtg tgtccccaag gaaaat at a
SRR R S

Eeedc

cga tttgctgtac

caagt gccac

aaaggaacct 481 acttgtacaa tgactgtcca ggcccggggc
aggavacggacact gragggay tgttgadageogcedtggttetttcatt

tggggg%égggggtgg§ggggtca gacact gcct

cagct gctcc

aggaaat ggg tcaggtggag atctcttctt

gcacagt gga

ccgggacacc gtgtgtggct 661 gcaggaagaa

cca§bactggtchattat t gyt tapdandedicoqtacec agegetaggaa
gtc%%%ggkggggczggagg tctgcct caat gggacc gtgcacctct

ccagga

1021 tttgtgggaa atcgacacct

aggaactact actaagcccc

1081 tggccccaaa cccaagcecttce

ccccaccctg ggettecagtce

1141 ccgtgcccag ttcecaccttce

cccecggtgac tgtcccaact

1201 ttgcggctcc ccgcagagag
ggctgacccce atccttgega

1261 cagccctcge ctccgacccce

gtgggaggac agcgcccaca

1321 agccacagag cctagacact

cgccgtggtg gagaacgtge

1381 cccecgttgecg ctggaaggaa

gagcgaccac gagatcgatc

1441 ggctggagct gcagaacggg
atacagcatg ctggcgacct

1501 ggaggcggeg cacgccgcgg
gctgggacgc gtgctccgeg
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gaaacagaac accgtgtgca 84

gaaaaagagg

agtcccactc

acctccagcet

gtggcaccac

atccccaacc

gatgaccccg

ttcgtgcggce

cgctgectge

cgcgaggeca

gggagcttga

caggcttcac

ccacctatac

cctatcaggg

cccttecagaa

cgacgctgta

gcctaggget

gcgaggcgca

cgctggagcet



WD 2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 781
cctgccatgc aggtttcttt ctaagagaaa acgagtgtgt
wet@oigRayt aact gt aaga 841 aaagcct gga gt gcacgargr/us2006/002501
ttgtgcctac cccagattga gaatgttaag ggcactgagg 901
CELLaqt%aggcac cacagtgctg ttgcccectgg tcattttctt
?%&Qctttgc cttttatccc 961 tcctcttcat tggtttaatg
tatcgctacc aacggtggaa gtccaagctc tactccattg 1021
t 49 C 8fgaagege: geagctd aggc
aéﬁ%gbgg%? c?ggggggggg08§ t ggccccaaa ccéggg%f¥%
getHglaggra e ICEFFEt cac  ccccaccctg ggcecttcagtc 1141
ccgtgcccag ttccaccttc acctccagct ccacctatac
CCLOOtQRe A LRCIRCLad 0L L t EBEQPSL £y CEPCRYPTRT
gt ggcaccac cctatcaggg ggctgacccc atccttgcga 1261
CEIHFEIT &G ccc atccccaacc cccttcagaa
gt gggaggac agcgcccaca 1321 agccacagag cctagacact
galw&;:t@aﬁg:uma@ct taglcgycct gccghggt gegagaacyt get AB81
cccce C aaggaa ttcgtgcggc gcctagggct
agg@%ﬁ%ﬁéﬁ%ﬁ%“ﬁ%ﬁ%%%%atc 1441 ggct ggaget gcagaacggg
cgctgcctgc gcgaggcgca atacagcatg ctggcgacct 1501
gg?"gfgbWWgﬁ@@@a@gcgaggééétt@@t@g%@%%cccctc
c ac cgcg 85 WD 2006/ 081249
gat G e 3 T YL L7+ 006 1561 acat ggacct
gct gggct gc ct ggaggaca t cgaggaggc
1801 gctgcctgcg cgccgecgac agtcageget gtgcgcgcegg

tg

agagaggtgc gcecgtggget

1861 caagagcctg agtgggtggt ttgcgaggat gagggacgcet
atgcctcatg cccgttttgg

1921 gtgtcctcac cagcaaggct gctcggggge ccctggttcg
tccctgagece tttttcacag

1981 tgcataagca gttttttttg tttttgtttt gttttgtttt
gtttttaaat caatcatgtt

2041 acactaatag aaacttggca ctcctgtgcc ctctgectgg

acaagcacat agcaagctga

2101 actgtcctaa ggcaggggcg agcacggaac aatggggcct
tcagctggag ctgtggactt

2161 ttgtacatac actaaaattc tgaagttaaa gctctgctct

tggaaaaaaa aaaaaaaaaa
2221 aaaaaaaaaa aaaaaa
BETA INTERFERON

Homo sapiens interferon, beta 1, fibroblast (IFNB1l) , mRNA.
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gctttgcggc cccgccgecc 1621 tcccgeccge gcccagtcett

ct cagat gag gctgcgcccc tgcgggcagce tctaaggacc 1681
wQ@r@egegag atcgccttcc aaccccactt ttttctggaa PCT/US2006/002501

aggaggggt c ctgcaggggc 1741 aagcaggagc tagcagccgc
CELEtGHt 9Ot g ctaacccctc gatgtacata gettttctca 1801

gctgcctgecg cgccgeccgac agt cagcgcet gtgcgecgcegg

agagaggt gc gccgtgggct 1861 caagagcctg agt gggt ggt
ACQHIFIgaggatiMgaggyasgect atgcctcatg cccgttttgg 1921
gtgtcctcac cagcaaggct gctcgggggc ccctggttcg

Ve Ot P PREGETET CRITOEPAGH caat catgtt 2041

acact aat ag aaacttggca ctcctgtgcc ctctgcctgg

MTNI¢ddgiadaf.CagedayeMgaNRLOTLARE Y et Igit aggggcyg
agcacggaac aatggggcct tcagctggag ctgtggactt 2161

LNdéﬂﬁ?ﬁﬁ%ﬁNﬁN@@&@EE@kbEQ%@%@ﬁbAé@@tiﬁﬁﬁé&%ﬁﬁﬂFRQDssSTGWNE
t ggaaaaaaa aaaaaaaaaa 1 aaaaaaaaaa aaaaaa BETA

| NTERFERON Honp s E ens interferon, heta 1 |broblast
TIVENEGBY Y HpRNAL K T B BE NP B BB BT HRABUES BRI 55660,

CELLTH- 009 ACCESSI ON NWMD02176 VERSI ON NM 002176.2
HCRATIHASIIQREFYFINRLTGYLRN

MINKCLLQ ALLLCFSTTALSMSYNLLGFLQRSSNFQCQKLLWYQ

T e PRVERL PEGL KL REENA I M A JRPSSST

aa CHMENIGtANYYEGR Nt KTVL EEKL EKEDFTRGKLMSSLHLKRYYGRI LHYLKA
KEYS

61 gttcgtgttg tcaacatgac caacaagtgt ctcctccaaa
ttgctctcect gttgtgcettce

121 tccactacag ctctttccat gagctacaac ttgcecttggat

tcctacaaag aagcagcaat

181 tttcagtgtc agaagctcct gtggcaattg aatgggaggce
ttgaatactg cctcaaggac

241 aggatgaact ttgacatccc tgaggagatt aagcagctgce
agcagttcca gaaggaggac

301 gccgcattga ccatctatga gatgctccag aacatctttg
ctattttcag acaagattca

361 tctagcactg gctggaatga gactattgtt gagaacctcc
tggctaatgt ctatcatcag

421 ataaaccatc tgaagacagt cctggaagaa aaactggaga

aagaagattt caccagggga

481 aaactcatga gcagtctgca cctgaaaaga tattatggga
ggattctgca ttacctgaag
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HCAW'l VRVEI LRNFYFI NRLTGYLRN 1 acattctaac tgcaaccttt

cgaagccttt gctctggcac aacaggtagt aggcgacact 61
wWQ@resH81Que g t caacat gac caacaagtgt ctcctccaaa PCT/US2006/002501

ttgctctcct gttgtgcttc 121 tccactacag ctctttccat
crLgf@ebacaac ttgcttggat tcctacaaag aagcagcaat 181

tttcagtgtc agaagctcct gtggcaattg aat gggaggc

ttgaatactg cctcaaggac 241 aggatgaact ttgacatccc

t gadgdgatdcaaggeggchgegtagecagt t geat gaaggaggat 3hg

ccgcat.tga ccat tga gatgctccag aacatctttg
tg%aa%ctcttc%gagggﬁgég?tca 361 tctagcactg gctggaatga
gactattgtt gagaacctcc tggctaatgt ctatcatcag 421

at adddcdtectttgasgacagegect ygaageat trartggagaactgaa

gat3agaagal tctctggggggggga 481 aaactcatga gcagtctgca
cctgaaaaga tattatggga ggattctgca ttacctgaag 87 WO

2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 541
gccadddgdgiudachgreachgttgett goarecalt tttc apagcagcag

atdagaaal-Celytaaggaact tt 601 tacttcatta acagacttac
aggttacctc cgaaactgaa gatctcctag cctgtgcctc 661

tggg7 ct%%a caattgcttc aagcattctt caaccagcag

at gct 535t g5Et gRECTBItHYcTaRfAL @ FeRIAGETY
aadaggacactasgaagaghttg aaatttttat taaattatga 781

gttattttta tttatttaaa ttttattttg gaaaat aaat

tattiht 99t 9eRBR89LCR. \ ttaaa ttttatttty gasaataaat

tatttttggt gcaaaagtca

GAMMA INTERFERON

Homo sapiens interferon, gamma (IFNG), mRNA.

ACCESSION NM 000619

VERSION NM 000619.2 GI:56786137
MKYTSYILAFQLCIVLGSLGCYCQDPYVKEAENLKKYFNAGHSD
VADNGTLFLGILKNWKEESDRKIMQOSQIVSFYFKLFKNFKDDQSIQKSVETIKEDMNV
KFFNSNKKKRDDFEKLTNYSVTDLNVQRKATHELIQVMAELSPAAKTGKRKRSQMLFR
GRRASQ

1 cacattgttc tgatcatctg aagatcagct attagaagag
aaagatcagt taagtccttt

61 ggacctgatc agcttgatac aagaactact gatttcaact
tctttggett aattctctcg

121 gaaacgatga aatatacaag ttatatcttg gcttttcage
tctgcatcgt tttgggttct
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GAMVA | NTERFERON Honp sapi ens interferon, gama

(I FNG, nRNA. ACCESSI ON NMD00619 VERSI ON NM 000619. 2
W@R00665264.37 PCT/US2006/002501

VKYTSYI LAFQLCI VLGSLGCYCQDPYVKEAENL KKYFNAGHSD

CELLVADNGTLFLGI L KNVWKEESDRKI MQSQ VSFYFKLFKNFKDDQSI QKSVETI KE

KFFNSNKKKRDDFEKLTNYSVTDLNVQRKAI HEL1T QVMAEL SPAAKT GKRKRSQ

MLFR | GRRARR L 1GacakbBtLEgghoatcat st g aagad gagniag

attagaagag ~ aaagatcagt taagtccttt 61 ggacctgatc
aaazgettamtE? act gatttcaact tctttggctt

aattctctcg 121 gaaacgatga aatatacaag ttatatcttg

gcti4 i CanCycdfJac alteghght 89845t ga88a Wy Q06! 81249
PCT/ US2006/ 002501 CELLTH 009 181 cttggctgtt

tetipygegyat adaadt gt a aaagaagcag aaaacctt aa
gaaatatttt 241 aatgcaggtc attcagatgt agcggat aat

ggaacl ctddaadeddagoeatt gbicbhgaagaabt 3819t gyaadYRy
agagt gac aaat aat g cagagccaaa ttgtctcctt
ttg??%%??%é%%“%ﬁC%ﬁ%tttaaaa actttaaaga tgaccagagc
at ccaaaaga (gtgtggagac catcaaggaa 421 gacatgaatg
t caa@l t ¢ttt comtay cadd tagagagiqaccagagat gheegaaada

a c 4 aattatt cggtaactga cttgaatgtc
gtggggg %%a%%tc%a acatga actcatccaa 541 gtgatggctg

aactgtcgcc agcagct aaa acagggaagc gaaaaagga
t cagal ggega b2 £ 9 teagttd \Ga&§adéaréace a%?a%a@aac
gaggEQEQEEQEQaaaagctg

481 actaattatt cggtaactga cttgaatgtc caacgcaaag

caatacatga actcatccaa

541 gtgatggctg aactgtcgcc agcagctaaa acagggaagce
gaaaaaggag tcagatgctg

601 tttcgaggtc gaagagcatc ccagtaatgg ttgtcctgcec
tgcaatattt gaattttaaa

661 tctaaatcta tttattaata tttaacatta tttatatggg
gaatatattt ttagactcat

721 caatcaaata agtatttata atagcaactt ttgtgtaatg

aaaatgaata tctattaata

781 tatgtattat ttataattcc tatatcctgt gactgtctca
cttaatcctt tgttttctga

841 ctaattaggc aaggctatgt gattacaagg ctttatctca

ggggccaact aggcagccaa

901 cctaagcaag atcccatggg ttgtgtgttt atttcacttg

atgatacaat gaacacttat
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tgcaatattt gaattttaaa 661 tctaaatcta tttattaata
tttaacatta tttatatggg gaatatattt ttagactcat 721
Wea@whosae a agtatttata atagcaactt ttgtgtaatg PCT/US2006/002501
aaaatgaata tctattaata 781 tatgtattat ttataattcc
tatatcctgt gactgtctca cttaatcctt tgttttctga 841
CELLTH %3t t aggc aaggctatgt gattacaagg ctttatctca

ggggccaact aggcagccaa 901 cctaagcaag atcccatggg

2006 0B TI4 PCT RIO0ST D0950T ~ CELLTH 006 61

atgcaagicgaagcgoacactdt cca gttactgeccg gttt gaaaat
atgcctgcaa tctgagccag 1021 tgctttaatg gcat gtcaga

Cagaactga +ahak gt ga88gt EHRE Ced Gl cigapaanaltag chigl
catctcagga gatttcatgc ctggtgcttc caaatattgt
tgaqagddadc O9ge ag&éit§facce 1141 aaat ggaaag taactcattt
gttaaaatta tcaatatcta atatatatga ataaagtgta 1201
agidstacaat t22a3aagaaa t aangaaaapat gataiaa e a VAN
HORVONE Human growt h hor none (sonat ot ropin,

GROATH
tgaq@3nt e M CtEIRSIEt e cds.  ACCESSI ON J00148 K00612
VERSI ON J00148.1 G : 183145

MAT@SRESI:HARGRIGCERWE CECSSAF Pt FLSRLFDNAS AR tcta
i %%ngg%@g%%&@sm PTPSNREETQQKSNLELLRI SLLLI QW

FLRSVFANSLVYGASDSNVYDLLKDLEEG QT LMGRLEDGSPRT FKQTYSK
FORN1 SHNDDADARINY GRE ¥EF RREVDKYETFL R 1

agggcaccca cgtgaccctt aaagagagga caagttgggt
HUMAN GROWTH HORMONE

Human growth hormone (somatotropin, GHl) gene, complete cds.
ACCESSION J00148 K00612

VERSION J00148.1 GI:183145
MATGSRTSLLLAFGLLCLPWLQEGSAFPTIPLSRLFDNASLRAH
RLHQLAFDTYQEFNPQTSLCFSESIPTPSNREETQQKSNLELLRISLLLIQSWLEPVQ
FLRSVFANSLVYGASDSNVYDLLKDLEEGIQTLMGRLEDGSPRTGQIFKQTYSKEFDTN
SHNDDALLKNYGLLYCFRKDMDKVETFLRIVQCRSVEGSCGE

1 agggcaccca cgtgaccctt aaagagagga caagttgggt
ggtattttct ggctgacact

61 ctgtgcacaa ccctcacaac actggttgac ggtgggaagg
gaaagatgac aagccagggg

121 catgatccca gcatgtgtgg gaggagcttc taaattatcc

attagcacaa gcccgtcagt
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ggtattttct ggctgacact 61 ctgtgcacaa ccctcacaac
actggttgac ggtgggaagg gaaagatgac aagccagggg 121
W@ atogasrera gcat gt gt gg gaggagcttc taaattatcc PCT/US2006/002501
attagcacaa gcccgtcagt 90 WD 2006/ 081249
CEUﬁ?ﬁ%ySZOOG/OOZSOl CELLTH 009 181 ggccccatgc
at aaat gt ac acagaaacag gtgggggcaa cagtgggaga
gaaggggcca 241 gggt at aaaa agggcccaca agagaccggc

t caaggal§6ccE30GECLERRa €4 LL CERYG a3RE gC AL LCFYYeha
cct gt ggacg ctcacctagc tgcaatggcet acaggtaagc
cagigegaraada?38d9tcct tt ggg cacaat gt gt cctgagggga

gaggcagcga cctgtagatg ggacgggggc 421 actaaccctc
aggrttggggtet st gaadgoagtatL goedadagigaagoeeggatce

tat ggccaa 481 tctcagaaag ctcctggtcc ctggagggat
Caa%@&ﬁggggggccgggﬁggacag ctcct ggagc 541 agggagagtg

ctggcctctt gctctccgge tccctetgtt  gecctctggt
ttcBOdccagt68dggtt cctygparaet cuctagrttadst ggerettggct

C c ctgg cttcaagagg 661 gcagtgcctt
aca% %tﬁggga%’tgcggg%?gtgcca ggctttttga caacgct agt

ctccgcgecc 721 atcgtctgca ccagctggec tttgacacct
accagdagrecttgoaagetedat gydy et R ISP g IFEPEROEE 2

cc%ﬁg@ggggcggaggﬁggggtga ctttcccccg ctgggaaata
gagga

gag 8 act aaggagc tcagggtttt tcccgaagcg
aaaat gca cagat gagca cacgct gagt
42% a%%aaccgtcgaggtttgggb é%é%tgaatg agtatcgcecceca

tgtaagccca gtatggccaa

481 tctcagaaag ctcctggtcc ctggagggat ggagagagaa

aaacaaacag ctcctggagc

541 agggagagtg ctggcctctt gctctcegge tccctetgtt
gccctctggt ttctecccag

601 gctcccggac gtccctgetce ctggettttg gectgetctg
cctgcectgg cttcaagagg

661 gcagtgcctt cccaaccatt cccttatcca ggctttttga

caacgctagt ctccgcecgecc

721 atcgtctgca ccagctggece tttgacacct accaggagtt
tgtaagctct tggggaatgyg

781 gtgcgcatca ggggtggcag gaaggggtga ctttcccecg
ctgggaaata agaggaggag

841 actaaggagc tcagggtttt tcccgaagcg aaaatgcagg
cagatgagca cacgctgagt

901 gaggttccca gaaaagtaac aatgggagct ggtctccage
gtagaccttg gtgggcggtc
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901 gaggttccca gaaaagtaac aatgggagct ggtctccagc
gt agaccttg gtgggcggtc 91 WO 2006/ 081249

wWEAN6082006/ 002501 CELLTH 009 961 cttctcctag PCT/US2006/002501
gaagaagcct atatcccaaa ggaacagaag

tattcattcc

aaccc 1021 ccagacctcc ctctgtttct cagagtctat

tgcag
CELL{®®facaccce

gg ggtg éé\lggcgf%éc]c%gggggggggeetcgeg@@@@w&a

cag

ctag agctgc
tatittgct catioraagiec§cgget ggagcececegt g

t ccaacaggg aggaaacaca 1081 acagaaatcc
gt gagt ggat gccttgaccc caggcgggga tgggggagac

CRp LECFLH g
tccg 1201 catctccctg
cagttcctca

ggagtgtctt 1261 cgccaacagc ctggtgtacg gcgcctctga

CageRACH Ly

ad@tgacelegrt-aaaggagsttdSd agaggaagge

at’ccaaacgc tgatgggggt gggggtggcg ctaggggtcc

tccreaaled tPAP3EREgecccact g actttgagag ctgtgttaga

gaaacact gc
CCaggadaaly

tgccctcttt ttagcagtcc 1441 aggccctgac
deaan tatdta gelgigeat ttectgactcgtgaatgggga

cctctagect 1501 ttctctacac cctgaagggg agggaggaaa

tgogegast gaatd tafaydta

ggga gggagcagta 1561 cccaagcgct

tggcctctce ttctcttcct tcactttgca gaggctggaa

gal gyt aggecdbiy ¢ ceggactagyg cgcagavecreet aagehgaeetd

cadggrthadgade”
at ggacaagg 92

acaggaagtt qugﬁgcaaac t cacacaacg 1681 at gacgcact

4cyggttge tctactgett caggaaggac

1201 catctccctg ctgctcatce agtegtgget ggagcccgtyg

cagttcctca ggagtgtctt

1261 cgccaacagc ctggtgtacg

tatgacctcc taaaggacct

1321 agaggaaggc atccaaacgc
ctaggggtcc ccaatcttgg

1381 agccccactg actttgagag
tgcecctcecttt ttagcagtcce

1441 aggccctgac ccaagagaac

cctcgtgaat cctctagect

1501 ttctctacac cctgaagggg
gagaaaggga gggagcagta

1561 cccaagcgct tggectctcce
gaggctggaa gatggcagcc

1621 cccggactgg gcagatcttc

cgacacaaac tcacacaacg

1681 atgacgcact actcaagaac

caggaaggac atggacaadgg

92

gcgectectga

tgatgggggt

ctgtgttaga

tcaccttatt

agggaggaaa

ttctecttect

aagcagacct

tacgggctgce

cagcaacgtc

gggggtggcg

gaaacactgc

cttcatttcc

atgaatgaat

tcactttgca

acagcaagtt

tctactgcett



WD 2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 1741
tcgagacatt cctgcgcatc gtgcagtgcc gctctgtgga
w@owoaguyt ggcttctagc 1801 tgcccgggt g gcat cccP@r/Uus2006/002501
gacccctccc cagtgcctct cctggecttg gaagttgcca 1861
CELEFG OGOt gcCc caccagcctt gtcctaataa aattaagttg
catcattttg tctgactagg 1921 tgtcctctat aatattatgg
ggt ggagggg ggtggtttgg agca COGULATI ON FACTORS Hono
sapiaris tceagulcaticonct geyoat ¥l §t s tum Erotivatigaa
convq{§gon c%kfrator) (F7), transcript variant 2,
RN -9 A “ON9RMD19616 VERSI ON NM 019616. 1
G : 10518502
MVSGALIRHCddgGIg@ECEL AAVEYT QEEAHIGUE HRRRRANARI g cctct
c c%&%%%%%%%%g EEAREI FKDAERTKLFW SYSDGDQCASSPCONGGS

LQSY! CFCLPAFEGRNCETHKDDQLI CVNENGGCEQYCSDHT GTKRSCRCHEGY
SLUA 61 ctccagtgcc caccagcctt gtcctaataa aattaagttg

ca tRAREHRTVEYREEKL BLL EKRNASKPQGRI VGEKVCPKGECPWVLLLVNGAQ
LCGG

TLI NT1T VWWVSAAHCFDKI KNVRNL | AVL GEHDL SEHDGDEQSRRVAQVI | PSTY
VPGEP21 tgtcctctat aatattatgg ggtggagggg ggtggtttgg agca

TNHDI ALLRLHQPWWLTDHVVPLCLPERTFSERTLAFVRFSLVSGAGQL L DRGA

COGALATION FACTORS
L MVLNVPRLMIQDCL QQSRKVGEDSPNI TEYMFCAGY SDGSKDSCKGDSGEPHAT

HomR\fi3RE SASWERRERTIELRBV AT RYREYY B (R VSIS ST RAP P 1
cordH A5G g9 ggaat gt caa caggcagggg cagcactgca

gagatttcat catggtctcc 93 WO 2006/ 081249

PCT/ US2006/ 002501 CELLTH- 009 61 caggccctca ggctcctctg
acegheratitt Gddct LEaggeoriRE gRRTHREtJcdfiRrtc 121

gt aacccagg aggaagccca cggcgtcctg caccggcgcc
ACEHEYGYC caanc gagktiect 9

VERSION NM 019616.1 GI:10518502
MVSQALRLLCLLLGLQGCLAAVFVTQEEAHGVLHERRRRANAFLE
ELRPGSLERECKEEQCSFEEAREIFKDAERTKLEFWISYSDGDQCASSPCONGGSCKDQ
LOSYICEFCLPAFEGRNCETHKDDQLICVNENGGCEQYCSDHTGTKRSCRCHEGY SLLA
DGVSCTPTVEYPCGKIPILEKRNASKPQGRIVGGKVCPKGECPWQVLLLVNGAQLCGG
TLINTIWVVSAAHCFDKIKNWRNLIAVLGEHDLSEHDGDEQSRRVAQVIIPSTYVPGT -
TNHDIALLRLHQPVVLTDHVVPLCLPERTFSERTLAFVRFSLVSGWGQLLDRGATALE
LMVLNVPRLMTQDCLQQSRKVGDSPNITEYMFCAGYSDGSKDSCKGDSGGPHATHYRG
TWYLTGIVSWGQGCATVGHFGVYTRVSQYIEWLOKLMRSEPRPGVLLRAPFEP

1 agtcccatgg ggaatgtcaa caggcagggg cagcactgca
gagatttcat catggtctcc
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181 gaggagct gc ggccgggctc cctggagagg gagt gcaagg
aggagcagtg ctccttcgag 241 gaggcccggg agatcttcaa
wQo®ensgag aggacgaagc tgttctggat ttcttacagt BOWLUS2006/002501
gat ggggacc agtgtgcctc aagtccatgc cagaat gggg
Cmigg%@gtgcaa ggaccagctc 361 cagtcctata tctgcttctg
t'Ccctgcc ttcgagggcc ggaactgtga gacgcacaag 421
gat gaccagc tgatctgtgt gaacgagaac ggcggctgtg
agcagt acl oy LA GAGLRE A8LtgCHg0EaEGAL BUGHSEEEE g

t cggt gccac gaggggtact ctctgctggc agacggggtg 541
gct@@@ﬁ%ﬁﬁuﬁﬁ?%ﬁ%&ﬁ%ﬁtga at at ccat gt ggaaaaat ac

ctattctaga aaaaagaaat 601 gccagcaaac cccaaggccg

aat1gl ggesk QgaaRGi@lhaggecacaggggtggagt ghccggdgdce

tggcaggtcc tgttqttggt gaatggagct cagttgtgtg
ggC@%@@@%%c%qc%ﬁ% acc 721 atctgggtgg tctccgegge

ccactgtttc gacaaaatca agaactggag gaacctgatc 781

gcgps Jcdagy Segagc asgaogotagegaggegegacgagyacaagyy
at gagcagag ccggcgggtg 94 WO 2006/ 081249

AT PR VD 006T DT CELLTH. 000 841 gcgeaggt ca
tcat ccccag cacgtacgtc ccgggcacca ccaaccacga
cat 24t 9o go90doad capdcitgcaac gageecgoagoregaeastcc

t tctg cctgcccgaa 961 cggacgttct
tgt%?g%%%ggggcﬁé%%ﬁiﬁttc gtgcgcttct cattggtcag

cggct ¢ 1021 cagct gct accgt ggcgc cacggccct
ggg@@gggggggggacc é%té%gé%%c aa%t%%a gc ca atgggg

gctcctgcaa ggaccagctce

361 cagtcctata tctgcttctg ccteccectgec ttcgagggcec
ggaactgtga gacgcacaag

421 gatgaccagc tgatctgtgt gaacgagaac ggcggctgtg

agcagtactg cagtgaccac

481 acgggcacca agcgctcctg tcggtgccac gaggggtact
ctctgctgge agacggggtyg

541 tcctgcacac ccacagttga atatccatgt ggaaaaatac

ctattctaga aaaaagaaat

601 gccagcaaac cccaaggccg aattgtgggg ggcaaggtgt
gccccaaagg ggagtgtcca

661 tggcaggtcc tgttgttggt gaatggagct cagttgtgtg

gggggaccct gatcaacacc

721 atctgggtgg tctccgegge ccactgttte gacaaaatca
agaactggag gaacctgatc

781 gcggtgctgg gcgagcacga cctcagcgag cacgacgggg
atgagcagag ccggcgggtyg
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t gct caacgt gcccecgget g
gcagt cacgg aaggt gggag

W0 awabgiTt gt gccggcet a
cct gcaaggg ggacagt gga
ccggggcacg tggtacct ga
CELLLEIgct gcg caaccgt ggg
gggt ct ccca gt acat cgag
Ct%99@Q£§§Eé&@%@%a%%%%cckeﬁ?

ccctagccca gcagccctgg cctg

1081 at gacccagg actgcctgca
actccccaaa tatcacggag 1141
ct cggat ggc agcaaggact
1201 ggcccacatg ccacccacta
cgggcat cgt cagctggggc 1261

ccactttggg gtgtacacca

1321 tggctgcaaa agctcatgcg

CEl 8682 AGEE CEF G ¢ caldl

ggaga gaaagccaag

ccagrtaEdft ¢ WSORtEct gg 1441 caccaaatcc catatattct

tctgcagtta atggggtaga
agaggt aa9e:
agagacaga

tgc@%ﬁ%ﬁ%@éﬁ%*ﬁéﬁéﬁﬁbact

ggagggcat g ggagggaggg 1501
GG gagagagggaccagagagagacatgtygy

agagactgag 1561 ggagagactc tgaggacatg

ccaagattca aagagactaa 95 WO

2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 1621
t agegRcan @agaltggaatasaggaaagat gyagaggeagagycttct

cagacaggc gct ggacaga 1681 ggggcagggg agt gccaagg
Cat??%%%%q (g§¥gg§%agc ccagctgagc ctccttacct 1741

cccttcagcc aagccccacc tgcacgtgat ctgctggecce
t caoRCt crd gttt gy eotag tRG L Cc aREgEEGERI garagt aybed

cat gaac t gc
e R C R
at ggt cacac agagat acgc

acacacacac acgccaatgc 1861
atgcac acacacggat gcacacacag

1081 atgacccagg actgcctgca gcagtcacgg aaggtgggag

actccccaaa tatcacggag

1141 tacatgttct gtgccggceta
cctgcaaggg ggacagtgga

1201 ggcccacatg ccacccacta

cgggcatcgt éagctggggc

1261 cagggctgcg caaccgtggg
gggtctcceca gtacatcgag

1321 tggctgcaaa agctcatgcg
tcctecectgeg agccccattt

1381 ccctagecca gcagccectgg
gctgegtcga actgtcctgg

1441 caccaaatcc catatattct

ggagggcatg ggagggaggg

1501 agaggtgggg agggagacag
agagacagag agagactgag

1561 ggagagactc tgaggacatg

ccaagattca aagagactaa

95

ctcggatgge

ccggggcacg

ccactttggg

ctcagagcca

cctgtggaga

tctgcagtta

agacagaaac

gagagagact

agcaaggact

tggtacctga

gtgtacacca

cgcccaggag

gaaagccaag

atggggtaga

agagagagac

caaagagact

PCT/US2006/002501



1921 aaacacaccg at gcacacgc acat agagat atgcacacac

agat gcacac acagatatac 1981 acat ggatgc acgcacatgc
Wea@h@8reyc acacat cagt gcacacggat gcacagagat POH1S2006/002501

at gcacacac cgatgtgcgc acacacagat atgcacacac

CEnggﬁgtgagc acacacacac 2101 caagtgcgca cacacaccga
L cacaca cagatgcaca cacagatgca cacacaccga 2161
tgctgactcc atgtgtgctg tcctctgaag gecggttgttt

agek st cag (;{atéa‘aagggtatg%t%%%latt takesabhagt sab§Et£GLg

ttcagacaa cagaagcat caccatgcat ggtggcgaat 2281
gca@é@%@%%a%%tQQﬂ%%ﬁkcaa atgtatttct cccttcgcetg

ggt gccgggce tgcacagact 2341 attccccacc tgcttcccag

Ct { 68Cagd fy SRRAAL ta@ag cdatigec tteggecaggact gt gga 86340

2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 2401
CCaggEeRge cAC Tt sapi ens coagul ati on factor V

(proaccelerin, labile factor) (F5), nmRNA. ACCESSI ON

NML 000 130c MRS} €N e QRE3IE. 2 gGkry0528500gctggcecc

L VWL VVL GT.SVWOWGSQGTEAAQLROFYVAAQG SWS
tca%{ﬁ%ﬁ?ﬁs%ﬁ\ﬁ Kl VYREYEPYFKKEKPQSTI SGLLGPTLYAEVGDI |
KVHF

KNKADKPL St HRQGE Ry S SRASADIFRRAERVBDAVAPCREY FYEWS| SE
acaﬁ%ﬁﬁ&?ﬁ%ﬁl EDFNSGLI GPLLI CKKGTLTEGGTQKTFDKQ VLL

FAVF
DESR $WSESSSt M NGAANGTINSI CTVCAIIBP SAHL E EVBIEREEESI HFN

atgé@% cac a? % f%
HHKVSAI TLVSATSTTANMIVGPEGKW | SSLTPKHLQAGVIQAY! DI KNCP
KKTR

NL KRP ¥ REGREMRKERAE YET J0EA A IRD PAREEARRDKR Y RSBEE ERESNQ G

aga%@%gcac acagatatac

1981 acatggatgc acgcacatgc caatgcacgc acacatcagt

gcacacggat gcacagagat

2041 atgcacacac cgatgtgcgc acacacagat atgcacacac

atggatgagc acacacacac

2101 caagtgcgca cacacaccga tgtacacaca cagatgcaca

cacagatgca cacacaccga

2161 tgctgactcc atgtgtgctg tcctctgaag gcggttgttt
agctctcact tttctggttc

2221 ttatccatta tcatcttcac ttcagacaat tcagaagcat
caccatgcat ggtggcgaat

2281 gcccccaaac tctcccccaa atgtatttcet cccttcgetg

ggtgccggge tgcacagact

2341 attccccacc tgcttcccag cttcacaata aacggctgeg

tctectcecge acacctgtgg
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KVMYTQYEDESFTKHTVNPNVKEDG LGPl | RAQVRDTLKI VFKNVASRPYSI Y
PHGV

wWa BBPNEDRE/NSSFTSGRNNTM RAVQPGETYTYKWNI L EFDEPT ENDEQE10062602501
YYSD

CELI.I%%I Q:XBDI ASGLI GLLLI CKSRSLDRRG QRAADI EQQAVFAVFDENKSWYLEDN

CENPDEVKRDDPKFYESNI MSTI NGYVPESI TTLG-CFDDTVQWHFCSVGTQNE

ILIhOl tgcctgcecac cc
HFTGHSFI %(GKF\%-IEDTLTL FPVRGESVTVTNVDNVGTWWL TSMNSSPRSKKLRLK
FRDV

HomgCF pPEREDSYRa PERHESH MR iavHIR (BBERPEESLRBYBY kP Ak L G

facBaE

acNSSENQEEEEFNLTALALENGTEFVSSNTDIIVGSNYSSPSNISKFTVNNLAEP
KAP

(F5$HQ‘?NPFAGSPLRHL| GKNSVLNSSTAEHSSPYSEDPI EDPLQPDVTA RLLSL
GAGE 97 WD 2006/ 081249 PCT/ US2006/ 002501 CELLTH 009

e CERSEERAKRKEPHMERDRAAKHRF SWWKL L AHKVGRHL SQDT GSPSGVRPWEDL
PSCD -

VER%%@S&SRNRPI\\TA&PE&?%&L% K%{\l:%g 1Lg\é('a‘%\/\HLASEKGSYEI | QDTDEDTAV

| SPONASRAWGESTPL ANKPGKQSGHPKFPRVRHKSL QVRQDGGKSRL KKSQFL
MFHICPRLWVLVVLGTSWVGWGSQGTEAAQLRQFYVAAQGISWS

KKKKEKHTHHAPL SPRTFHPLRSEAYNTFSERRL KHSLVLHKSNETSLPTDLNQ
R O K PR B R VRS G, GRBa TS
KN Igggg@EESEQE ERDRSHREER 1 RENSP S RBNAR AR B SBG FCEPELE
TH %%%ﬁi&@@ﬁhh%ﬁﬁé@ﬁﬂﬂ§mm®ﬂm@mw

p N SPAL CONEL SR SHT T P N SRR AL SREL-STTSBAL

| SPDLSHTTLSLDFSQTNLSPEL SQTNLSPAL GOMPLSPDPSHTTLSLDLSQTN
EQN.I-S%]SAITLVSATSTTANMTVGPEGKWIISSLTPKHLQAGMQAYIDIKNCPKKTR

L SQTNL SPDLSEMPL FADLSQ PLTPDLDQVITL SPDL GETDL SPNFGQVEL SPD

EEVIWDYAPVIPANMDKKYRSQHLDNFSNQIGKHYK

NL%W@B@&A SBBPDI DO’ FYPSESSGSL L L GEFNESFPYPDL GOM
PSPS

KV NI RS SKEE NN PVIMYED SKPET BYR B Y BREEVOBSEBAAE DWAYOD
PYKT

TF%ﬁ)ﬁw@%@%@Nm&W@BS@M@WMWWW
Vo B A Y R R R B R A AT AR QAR

SLHAHGL SYEKSSEGKT YEDDSPEWFKEDNAVQPNSSYTYVWWHATERSGPESPG

CENAGR/KRDDPKFYESNIMSTINGYVPESITTLGFCFDDTVQWHFCSVGTONEILTI

AVWAYYSAVNPEKDI HSG.I GPLLI CQKG LHKDSNMPVDVREFVLLFMIFDEKK

ESVTVTMDNVGTWMLTSMNSSPRSKKLRLKFRDV

HF%%H@TEWE%P&HN NGM YSE PG KMYEQEVWRL HLL NI GGSQ
Dl HVWV

KC HEPBI S ENGNIRE T L ABIRKMESRKTF E ERNRASRRIIY NS RRGV
QTPF
BrLGYYEPRE AR
Ns%é%é?ﬁ%%@ﬁﬂﬁ%ﬁiﬂﬂﬂdﬁﬂﬂﬂé@ﬁ@

SH§g£¥¥§égPL e d A Y B X EDE Y oD SV F RN,

YFNGNSDASTI KENQFDPPI VARY| RI SPTRAYNRPTLRLEL QGCEVNGCSTPL
GVEN
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98 WD 2006/ 081249 PCT/ US2006/ 002501 CELLTH 009
&Kl ENKQ' TASSFKKSWNAGDYWEPFRARL NAQGRVNAWQAKANNNKQALEI DLL
WAKR(G/081249 PCT/US2006/002501
| TAI'l TQGCKSLSSEMYVKSYTI HYSEQGVEVWKPYRLKSSMWDKI FEGNTNTKG
CELLH\_/KN FENPPI | SRFI RVI PKTWNQSI ALRLELFGCDI Y' 1 tcattgcagc
P5¥dacagce cggagt gt gg ttagcagctc ggcaagcgcet
gcccaggtcc 61 tggggt ggtg gcagccagcg ggagcaggaa

rrscR9933968kIERDDARRANHSHMICCARAURHT, LD CHEGEYRPUEPLPSQD
gt ggt ctt gg gcaccagctg ggtaggetgg gggagccaag

ggacagaagc 181 cacagcta a
165 R HYE AL SR LB a0 et b e S g AT AVNAT
tcaagtttga atctttctgt aacttccttt aagaaaattg
1spdeisreagaga PBANKEGADYAEKRPRER HK 3 TARO e dd e LIKTR

acaatctacc atttcaggac ttcttgggcc 361 tactttatat

KKKéﬁﬁﬁﬁﬁﬁgﬁﬁgP%%%%%i%%?%yﬁ?§§@ﬁéﬁﬁﬁéLGﬂﬁKﬁNﬁﬁﬁﬁ@TDLNQTLPS

CcCttgagc atccatcctc aaggaattag

gtacagtaaa ttatcagaag gtgcttctta 481 ccttgaccac
MDFGWEﬁﬁﬂﬂﬂﬂN@Néé@éﬁﬁﬁééﬁP§§h§@§E§%$EH{ﬁ%ﬁﬁﬁQﬁéﬁPMHSTSDPSH

gccgagaata 541 cacctatgaa tggagtatca gtgaggacag

Rss%éﬁﬁ%ﬁﬁﬁ%%bRéﬁ%éﬁﬁﬁ%@%@m@b9S@HQVWQT@KHPmmm@mmmsﬂELSQTNL
attactccc atgaaaatct gatcgaggat ttcaactctg

op ggctgaﬂ%%%ZQQ WO 2006/08124? Eé%éggﬁggﬁ%ﬁgE%EE%TNLSPEL
DEE%?ZﬁZggtCE@Eﬁ§?€€§WEE§?D5 g aagggaccee
SOTNLSPALGOMPLSPDLSHTTISLDFSQTNLSPELSHMTLS PELSQTNLSPALGOME
ISPDLSHTTLSLDFSQTNLS PELSOTNLS PALGOMPLSPDPSHTTLSLDLSQTNLSPE
LSOTNLSPDLSEMPLFADLSQI PLTPDLDOMTLS PDLGETDLSPNFGOMSLSPDLSQV
TL,SPDISDTTLLPDLSOISPPPDLDOIFYPSESSQSLLLOEFNESFPYPDLGQMPSPS
SPTLNDTFLSKEFNPLVIVGLSKDGTDYIEIIPKEEVQSSEDDYAEIDYVPYDDPYKT
DVRTNINSSRDPDNIAAWYLRSNNGNRRNYYIAAEEISWDYSEFVQRETDIEDSDDIP
EDTTYKKVVFRKYLDSTFTKRDPRGEYEEHLGILGPIIRAEVDDVIQVRFKNLASRPY
SLEAHGLSYEKSSEGKTYEDDS PEWFKEDNAVQPNSSYTYVWHATERSGPESPGSACR
AWAYYSAVNPEKDIHSGLIGPLLICQKGILHKDSNMPVDMREFVLLFMTFDEKKSWYY
EKKSRSSWRLTSSEMKKSHEFHAINGMIYSLPGLKMYEQEWVRLHLLNIGGSQDIHVY
HFHGOTLLENGNKQHOLGVWPLLPGSFKTLEMKASKPGWWLLNTEVGENQRAGMQTPF
LIMDRDCRMPMGLSTGI I SDSQIKASEFLGYWEPRLARLNNGGS YNAWSVEKLAREFA

SKPWIQVDMQKEVIITGIQTQGAKHYLKSCYTTEFYVAYSSNQINWQIFKGNSTRNVM

YFNGNSDASTIKENQFDPPIVARYIRISPTRAYNRPTLRLELQGCEVNGCSTPLGMEN
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gggacacaga
ttgctgtgtt
WQL@e0s Y g
at gccagat a
ct gct

CELL%%@E: atttc

aaggt ct cag

t gat gaaagc

gggaat gagc

GKI

agacgtttga 721 caagcaaatc gtgctactat
aagagct gga gccagtcatc 781
tacacagtca atggatatgt gaatgggaca PCT/US2006/002501
taacagtttg 841 tgcccatgac cacatcagct
tcggggccag aattattctc 901
aacggccagg tcctggagca gaaccat cat
ccatcaccct 961 tgtcagtgct acatccacta

Alsa it kGAGLONHE 8 e R A RCRNGCIOEAT GOt QDA KM LEIART KTKK

atcttctctc accccaaaac atttgcaagc tgggatgcag

cttacatt

Q4

ITA

e R

gaggt gggaa tacttcattg ctgcagagga agtcatttgg
FFN ZRCE S G ERTONaSIACRLE2OGECRTE Yaat at g gacaaaaaat

acaggt ct ca gcattt ggat
aaaacat t at. .aa
gagt cct %%?39%%
ggcaagad gggatc datdoggt cct

aatttctcaa accaaattgg 1261
e e P

attat cagag cccaggtcag 1381

agacacact ¢ aaaat cgtgt tcaaaaatat ggccagccgc

et Ch3000 DoPa01 *RLL TR 008 14

ttoetteyegc cracemprsyat ga agt caact ct

@é@§i£4gggaagcatg
41 tggagt gacc
tctttcacct

caggcaggaa 1501 caacaccatg atcagagcag ttcaaccagg
ggapac Cl@dggacdd AlaRQic c@8gacatattagetyg ggtaggetygg

gggagccaag ggacagaagc

181 ggcacagcta aggcagttct
agttggagct accgacctga

241 gcccacaaac tcaagtttga

aagaaaattg tctacagaga

301 gtatgaacca tattttaaga
atttcaggac ttcttgggcc

361 tactttatat gctgaagtcg

tttaaaaata aggcagataa

421 gcccttgage atccatcctce
ttatcagaag gtgcttctta

481 ccttgaccac acattccctg

gtggctccag gccgagaata

541 cacctatgaa tggagtatca

catgatgacc ctccatgect

601 cacacacatc tattactccc

ttcaactctg ggctgattgg
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acgtggctge

atctttctgt

aagaaaaacc

gagacatcat

aaggaattag

cagagaagat

gtgaggacag

atgaaaatct

tcagggcatc

aacttccttt

acaatctacc

aaaagttcac

gtacagtaaa

ggacgacgct

Lggacccacc

gatcgaggat



1561 agagtttgat gaacccacag aaaat gatgc ccagtgctta

acaagaccat actacagtga

WO eqpeosRiyyg get aat agga
cagat ccct g gacaggcgag
at cgaacagc aggct gt gtt
CELDQ%ﬁgEtggta cctt gaggac
aaat cct gat gaggt gaaac

agagcataac tactcttgga

ttctgct

1621 cgtggacatc at gagagaca
ctacttctaa tctgtaagag REBUS2006/002501
gaat acagag ggcagcagac

1741 tgctgtgttt gatgagaaca
aacatcaaca agttttgtga 1801

gt gat gaccc caagttttat

9aaé&a%%%%cttgéwageaggé§§;at @5{@4&% tatat

at gacact gt 1921

gggaTEapgeae cotEtgiagt g t ggggaccca gaat gaaatt
ttgaccatcc acttcactgg 1981 gcactcattc atctatggaa
agagoc g3 cggacacetbgtaaeset et eyt guplgm 20kl
agaat ct gt g acggt cacaa tggat aatgt tggaacttgg

2agag Y IaCegEaP§Sat t ¢ 2101 t agt ccaaga agcaaaaagc

t gaggct gaa attcagggat

gttaaatgta tcccagatga 2161

t gal gragacdreatat gagachytthgaaggatzcagagaitgggaca
acagt cat ct cggaa 101 WD 2006/ 081249
atg@@r‘?@&%%ﬁ@@%%f CELLTH 009 2221 aat gaat gat

cgtttagaac ctgaagatga agagagt gat

gctgactatg

at t €T agpa 228k cc agaettggottgoagehe t agt gaada g €

attccgaaa

CCIRAIETTACtY

cccC

tg&g&&gttga accaggaaga 2341 agaagagttc

agctct ggagaat ggc actgaattcg

tttcttcgaa 2401 cacagatata attgttggtt caaattattc
ttcgCtamgttcatttc aacggccagy tcctggagca gaaccatcat

aaggtctcag ccatcaccct

961 tgtcagtgct acatccacta
ccagagggaa agtggatcat

1021 atcttctctc accccaaaac

gcttacattg acattaaaaa

1081 ctgcccaaag aaaaccagga

gagcagaggc ggcacatgaa

1141 gaggtgggaa tacttcattg

gactatgcac ctgtaatacc

1201 agcgaatatg gacaaaaaat

aatttctcaa accaaattgg

1261 aaaacattat aagaaagtta

gagtccttca ccaaacatac

1321 agtgaatccc aatatgaaag
attatcagag cccaggtcag

1381 agacacactc aaaatcgtgt

ccctatagca tttaccctca

100

ccgcaaatat

atttgcaagc

atcttaagaa

ctgcagagga

acaggtctca

tgtacacaca

aagatgggat

tcaaaaatat

gactgtgggce

tgggatgcag,

aataactcgt

agtcatttgg

gcatttggat

gtacgaagat

tttgggtcect

ggccagccge



aat att agt a
agaaagcccc
W@ ewansgaya
tcttccacag
gagga
CELL&%%%Q% ttca
cat gct aagc

ttctcaccaa

tcctctacag

agttcactgt 2461 caataacctt gcagaacctc
caagccacca cagctggttc 2521
cacctcattg gcaagaactc agttctcaat
cagagcattc 2581 cagcccatat tctgaagacc
ccagat gt ca cagggatacg 2641
cttggtgctg gagaattcag aagtcaagaa

gt aagggacc 2701 caaggt agaa agagat caag

caggapage Saagld Ghes oglagat gagah ghaghaggossa cidl
t aaagtt ggg agacacct aa gccaagacac tggttctcct

tctteeygaat o PrEHygga 2821 ggaccttcct agccaagaca

ctggttctcc ttccagaatg

aggccct ggg aggaccctcc 2881

t agt gat €4 ScddapdLtHtar gageagagtaaactagycygagacctat

attttggttg

gga
actpgtary a%@a%é% gat

attgca 2941 tttggcttct gagaaaggta
act gat gaag acacagctgt 102 WO

2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 3001

t apsant 4@y ct gptc agee cecagaabge tgatgcgtgaytgctta

t agaaa_gcacccctct 3061 tgccaacaag cctggaaagc
2caaddit phcta: Ceidk

CCHaHgt t t

cctagagtta gacataaatc 3121

tctacaagta agacaggat g gaggaaagag t agact gaag
aahégtcagtogsca tatatae BB gadcIc§asaaJjadghaahage?

ctaEQQQQQ?CQStgggg get

caccctcra
agaagactta agcattcgtt

cctttatctc cgaggacctt 3241
tgaag cctacaacac attttcagaa

1681 cagatccctg gacaggcgag gaatacagag ggcagcagac

atcgaacagc aggctgtgtt

1741 tgctgtgttt gatgagaaca
aacatcaaca agttttgtga

1801 aaatcctgat gaggtgaaac

gaatcaaaca tcatgagcac

1861 tatcaatggc tatgtgcctg
ttctgctttg atgacactgt

1921 ccagtggcac ttctgtagtg
ttgaccatcc acttcactgg

1981 gcactcattc atctatggaa
accctettec ccatgegtgg

2041 agaatctgtg acggtcacaa
atgttaactt ccatgaattc

2101 tagtccaaga agcaaaaadc

gttaaatgta tcccagatga

2161 tgatgaagac tcatatgaga

acagtcatgg ctacacggaa

101

aaagctggta

gtgatgaccc

agagcataac

tggggaccca

agaggcatga

tggataatgt

tgaggctgaa

tttttgaacc

ccttgaggac

caagttttat

tactcttgga

gaatgaaatt

ggacaccttg

tggaacttgg

attcagggat

tccagaatcet

PCT/US2006/002501



3301 ggtgcttcat aaatccaatg aaacatctct tcccacagac
ctcaatcaga cattgccctc 3361 tatggatttt ggctggat ag

weeisasnierc t gaccat aat

cagaattcct caaat gacac BAR1S2006/002501

t ggt caggca agctgtcctc caggtcttta tcagacagtg
cccccagagg aacactatca 3481 aacattcccc attcaagacc

CELLTH:@0gat caaat gcactctact

t cagacccca gtcacagatc 3541

ctcttctcca gagctcagtg aaatgcttga gtatgaccga

agt cacaagt cct

CPRdcPeag5 2484 §§§E?§a5’§9&

Ao AfAag CRaEIFoesc

tggcagacag tcatctctcc 3661
got gRU3GE Gageceaggbgacce tctctccaga act cagecag

acaaacctct ctccagacct 3721 cagccacacg actctctctc
cagaact cat .t caga CatEht GesCBYITTT TYGRLIRRT3 WO
A R A T

501 CELLTH 009 3781
rcat @t @YEC CaidadaragPagacc tcagccatac aaccctttct

ccagacctca gccatacaac 3841 cctttcttta gacctcg %%
a aacc £cagaa teltgagtcaggctabaddigee 1
At Ty

t cagatgc ccctttctcc agacctcagc
actgBatacgactactt¢¢iTt aga 3961 cttcagccag acaaacct ct

ct ccagaact cagccatatg

tCtccagacc tcag

aatagteagacaghteaftPtt cca

caagccacca cagctggttc

2521 cccactgaga cacctcattg

tcttccacag cagagcattc

2581 cagcccatat tctgaagacc
ccagatgtca cagggatacyg

2641 tctactttca cttggtgctyg
catgctaagc gtaagggacc

2701 caaggtagaa agagatcaag
tggatgaaat tactagcaca

2761 taaagttggg agacacctaa
tccggaatga ggccctggga

2821 ggaccttcct agccaagaca
aggccctggg aggaccctce

2881 tagtgatctg ttactcttaa
attttggttg ggagatggca

2941 tttggcttct.gagaaaggta
actgatgaag acacagctgt

102

actctctctc cagaactca
t G3gacaang §LEE&CaTagt tuwtic gged tgattg CCatT
ccatac 4081 aaccctttct ctagacttca

gaact cagt c aaacaaacct 4141
ttccccagcc ctcggtcaga tgcccctttc tcca

2461 caataacctt gcagaacctc agaaagccc

gcaagaactc

ctatagagga

gagaattcag

cagcaaagca

gccaagacac

ctggttctcc

aacaaagtaa

gctatgaaat

g.40et

C,gaCQCCC Ccaccaa

agttctcaat

tcctctacag

aagtcaagaa

caggttctcc

tggttctcct

ttccagaatyg

ctcatctaag

aatccaagat



agccat acaa ccctttctcc 4201 agacctcagc cagacaaacc

tctctccaga actcagtcag acaaaccttt ccccagacct 4261
wea@bHsat g cccctctttg cagatctcag tcaaattccc PCT/US2006/002501

cttaccccag acctcgacca 4321 gatgacactt tctccagacc

ggt gagac agatctttcc ccaacctttg gtcagatgtc 4381
le%%?@#cccca gacct cagcc aggtgactct ctctccagac
at cagt gaca ccacccttct 4441 cccggatctc agccagat at

CagEH Lol L AOACH 1A} at Gadat atbehaacgEt EEQagdddd
atctagtcag tcattgcttc ttcaagaatt taatgagtct

t99gg3¢x3d HE tgg 104 WO 2006/ 081249
PCT/ US2006/ 002501 CELLTH 009 4561 tcagatgcca
t cteet tepic e pudaigeaaggatgattgyttet atcaaagttt
aggaatttaa 4621 tccactggtt atagtgggcc tcagtaaaga
CCt?gg@%%%d&F“&%ﬂ%ﬁanga tcattccaaa 4681 ggaagaggtc
cagagcagt g aagatgacta tgctgaaatt gattatgtgc
CCBat yat geoe At € cost@cmad Jagegahghtag ggagaahgard
caactcctcc . agagatcctg acaacattgc 4801 agcatggtac
aaa%?%%@%%g%%ﬁﬁﬁgé Jyaaa cagaagaaat tattacattg
ctgctgaaga 4861 aatatcctgg gattattcag aatttgtaca
aaghYhasen CyRA Bt t AFERP ECRG §aPgacagat faRFcehgakh

cctg@g@gg@cg%a@% agt agtttttcga aagtacctcg
acagcacttt 4981 taccaaacgt gatcctcgag gggagt at ga

agagcatctc ggaattcttg gtcctattat
37241 tcaccctcta agaagtgaag cctacaacac attttcagaa

agaagactta agcattcgtt

3301 ggtgcttcat aaatccaatg aaacatctct tcccacagac

ctcaatcaga cattgccctce

3361 tatggatttt ggctggatag cctcacttcc tgaccataat

cagaattcct caaatgacac

3421 tggtcaggca agctgtcctc caggtcttta tcagacagtg

cccccagagg aacactatca

3481 aacattcccc attcaagacc ctgatcaaat gcactctact

tcagacccca gtcacagatc

3541 ctcttctcca gagctcagtg aaatgcttga gtatgaccga

agtcacaagt ccttccccac

3601 agatataagt caaatgtccc cttcctcaga acatgaagtc
tggcagacag tcatctctcc

3661 agacctcagc caggtgaccc tctctccaga actcagccag

acaaacctct ctccagacct

3721 cagccacacg actctctctc cagaactcat tcagagaaac

ctttceccag cccecteggtcea
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5041 cagagctgaa gt
ggatgatg ttatccaagt tcgt
aatttagcat ccagaccgta 5101 ttctctacgt gcgcgigggi

WO 240608
Lgactotcet gastgottia aggasoatas toctaticag
ccaaat agca gttataccta 5221 c at geoat
gt at ggcat gccac
CEUﬂ}gggg?gg?cc agaaagtcct ggctctgcct gtcgggctt;ggggl
ctac tcagctgtga acccagaaaa agatattcac

tca
9@$%8§é%%%¢%%g%8§5€0 Fkggg%%%%faalaégcctttct
ccagatRdraageaacsestacat aa ggacagcaac af;gg?;f;gc

acat gagaga 5401 atttgtctta ctatt

tatga cctttgat
aaagaaga t grec
LS e srerity e

caga aatgaaaaaa tcccatgagt
ctcaéﬂdﬁ@%@@@@hcﬁﬁzlctaatgggatg at ct acagct tggC?ggcct

gaaaat gtat gagcaagagt gggt
gaggtt 5581 acacct
a%%§£%QQE%K%%%% Ga2ea geatcacgt groyte crgt ¢ c=a9C

caga 1 cttgctggaa aat
ggcaat a aaca
catagidaggdgtictatgg@eccttc tgectggttc 5701 att?;ggggt

ctt gaaat ga aggcat caaa acctggctgg tggctcctaa

a
2536 19300 0% ggagaazat cagagigeag GO It ARt
actcggact aagee e githt cat atctgattcag Cag;tgg;ggcaatg

cttcagagtt 5881 tctgggttac t
a
atlyaaagaalacaaac ctttceccag é%% é@ﬁ%@% %%%%%Q%QQQ

Lctccagacc fcagccatac

4081 aaccctttct ctagacttca gccagacaaa cctctctcca

gaactcagtc aaacaaacct

4141 ttccccagcec ctcggtcaga tgccecttte tccagacccece

agccatacaa ccetttctet

4201 agacctcagc cagacaaacc tctcteccaga actcagtcag

acaaaccttt ccccagacct

4261 cagtgagatg cccctetttg cagatctcag tcaaattccc

cttaccccag acctcgacca

4321 gatgacactt tctccagacc ttggtgagac agatctttcc
ccaaactttg gtcagatgtc

4381 cctttcccca gacctcagcc aggtgactcect ctctccagac

atcagtgaca ccacccttcect

4441 cccggatctc agccagatat cacctcctcece agaccttgat
cagatattct acccttctga

4501 atctagtcag tcattgctte ttcaagaatt taatgagtct
tttccttatc cagaccttgg

104



ggt ggat ct t
cagaatttgc

W@ RG0S C

ataatgcttg 5941 gagtgtagaa aaacttgcag
ctctaaacct tggatccagg tggacatgca 6001
at aat cacag ggat ccagac ccaaggtgcc PCT/US2006/002501

aaacact acc

tagcttacag ttccaaccag

t gaagtcctg 6061 ctataccaca gagttctatg
at caactggc agatcttcaa 106 WO

CELLTP®8/ 081249 PCT/ US2006/ 002501 CELLTH- 009 6121
agggaacagc acaaggaatg tgatgtattt taatggcaat
 Gaga! gach. el acaal saa- 1Bk agagaalead thhegaease
ctat gtggg gatatatt aggatctctc caactcgagc 6241

tttcebataacaggastthgzcttc gattggaact gcaaggttgt
gaggtaaatg gatgttccac 6301 acccctgggt atggaaaatg

9%%%Qatt@%c@aa‘eea%éftg@é@@omﬂaa@gtac gltaaa6361

gaaatcttgg tggggagat

actgggaacc cttccgtgcc

tacagguegadrgteéeeagggacy 6421 t gt gaat gcc t ggcaageca

aggcaaacaa caat aagcag

tggct agaaa ttgatctact 6481

caggat ¢aadgaggataasggycaat ¢ ad Apce gragyggeioggaaatt

aagt ct ctgt cctct
gatﬁ%ﬁ%%ﬂﬁa€§§aF§é§Egggga

aaat 6541 gtatgtaaag agctatacca
gt ggaat gga aaccat acag 6601

gct gaaatcc tccatggtgg acaagatttt tgaaggaaat
act/aat aceataaggacatyyab66ia goaogamoicat 1@

caatcatttc caggtttatc

aga

gatatttact agaattgaac

cgtgtcattc ctaaaacatg 6721
%ﬁ%ﬁ%ﬁhéﬁ?aﬁ?ggggcttc gcct ggaact ctttgget gt

4801 agcatggtac ctccgcagca acaatggaaa cagaagaaat

tattacattg ctgctgaaga

4861 aatatcctgg gattattcag
gatattgaag actctgatga

4921 tattccagaa gataccacat

aagtacctcg acagcacttt

4981 taccaaacgt gatcctcgag
ggaattcttg gtcctattat

5041 cagagctgaa gtggatgatg

aatttagcat ccagaccgta

5101 ttctctacat gcccatggac
gagggaaaga cttatgaaga

5161 tgactctcct gaatggttta

ccaaatagca gttataccta

5221 cgtatggcat gccactgagc
ggctctgect gtcgggcttg

5281 ggcctactac tcagctgtga
tcaggcttga taggtcccct
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aatttgtaca

ataagaaagt

gggagtatga

ttatccaagt

tttcctatga

aggaagataa

gatcagggcc

acccagaaaa

aagggaaaca

agtttttcga

agagcatctc

tcgttttaaa

aaaatcatca

tgctgttcag

agaaagtcct

agatattcac



6781 attcaaaaac ccctggaaga gactctttaa gacctcaaac
catttagaat gggcaatgta 6841 ttttacgctg tgttaaatgt

WO amoaguet ccactatttc tctttctttt ctattagt ga ROVUSI06/002501
2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 6901

ataaaatttt atac Hono sapi ens coagul ation factor 11

CELL¥H-f¥onbi n) (F2), mRNA.  ACCESSI ON NMD00506 VERSI ON NM
000506. 2 G : 5922005

VRO R ALAAL k! FLARQRARSI] QRVRIRA calE
FL R LERECVEETCSYE EALESSTATDVFWAKYTACETARTPRDKL
atggdAgtgg acatgagaga

CLEGNCAEGLGTNYRGHVNI TRSG ECQLWRSRYPHKPEI NSTTHPGADL QENF

CRNR1 atttgtctta ctatttatga cctttgatga aaagaagagc

DSSTTGPWCYT TDPTVRRQECS! PVCGQDQVTVAMIPRSEGSSVNL SPPLEQCY
tggtppREty aaaagaagtc

QRYQGRLAVT THGL PCLAWASAQAKAL SKHQDFNSAVQL VENFCRNPDGDEEGV
WOM61 ccgaagttct tggagactca catcctcaga aatgaaaaaa

AGKPGDF%?CDLNYCE%AVEEETGDGLDEDSDRAIEGRTATSEYCWFFNPRTFG
tccgiggggt tcacgcca

DCA_RPLFEKKSLEDKTERELLESYI DGRI VEGSDAEI GVSP M_FRKSPQE
LLsX21 taatgggatg atctacagct tgcctggect gaaaa gtat

ASL | SQCRV\X/LTAA YPPWDKNFTENDLLVRI RTRYERNI EKI SMLEK
gag¢aqqyed gggtgayg GKHS S

PRYNWRENL DRDI ALIVKLKKPVAFSDY! HPVCLPDRETAASL L QAGYKGRVTGW
GNL¥B1 acacctgctg aacataggcg gctcccaaga cattcacgtg

gtt%é@g\yq%gg@g\é\/m Pl VERPVCKDSTRI Rl TDNMFCAGYKPDEGKRGD

DSGGPFVIVKSPFNNRWYQVG VSV\GEGCDRDGKYG:YTI—I\/EJE{L KKW ,%VI DQF
GEB641 aaE EECEIRP tF4A0CAGdE GECG96aE5E Phtggedeac

tggtECORYOeL L BEROES gCC 61 tggctgcctg gecectggetg
ccctgtgtag ccttgtgcac agccagcatg tgttcctgge 121

tcctcagcaa gcacggtcgc t t ccagc g
GoSARLatEEERLET YU TUs D 0BT 08 134 o ra0ctaT
tggPEFLEUS2006408259dr CELLTH 009 181 ggt gcgcaag
ggcaacct ag agcgagagtg cgt ggaggag
5761 tggagaaaac cagagagcag ggatgcaaac gccatttett
atcatggaca gagactgtag

5821 gatgccaatg ggactaagca ctggtatcat atctgattca
cagatcaagg cttcagagtt

5881 tctgggttac tgggagccca gattagcaag attaaacaat
ggtggatctt ataatgcttg

5941 gagtgtagaa aaacttgcag cagaatttgc ctctaaacct
tggatccagg tggacatgca

6001 aaaggaagtc ataatcacag ggatccagac ccaaggtgcce

aaacactacc tgaagtcctg

6061 ctataccaca gagttctatg tagcttacag ttccaaccag

atcaactggc agatcttcaa
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acgt gcagct
ccacggct ac
WO gagasage g
ct ggaaggt a

ceLEgRgegcat gt

gct at ggagg
t ccact accc

acgaggaggc
ggatgtgttc
aggacgcctc
act gt gct ga
gaacat cacc
agt cgct acc

at cct ggggc

241 cttcgaggct ctggagtcct
t gggccaagt acacagcttg 301
gagat aagct tgctgcatgt
361 gggtctgggt acgaact acc
cggt caggca ttgagtgcca 421
cacat aagac tgaaat caac

481 cgacctacag gagaatttct

0C (JCAA oG agaeagc age 2 ggaa 8¢ gogacy tLt gt iged tydetlat

o gsLAC

cacgct ccga

Férocy

cccaccgt ga
%§€Ead§at ca
aggct ccagt

ggaggcagga at gcagcatc
601 agtcactgta gcgatgactc
gt gaatctgt cacctccatt 661

ggagddgtgia ggiedertyy &ttt 9gggggc agtat oy apragyigptatatt
ag CQQP%%a%Q%é%g%aca

ggccagcgc

aca

gccaag

721 tgggctcccc tgcctggcect
gccctgagca agcaccagga 781

cttcaactca gctgtgcagc tggtggagaa cttctgccgce
aaceddgaty toggargagga 284 Lt gty gl P Ty AR Y9t

2 e

tlg3ecgact tt
gccgt ggagg

gggt act gcg acctcaacta 901
aggagacagg agatgggctg

gat gaggact cagacagggc 109 WO 2006/ 081249
PC#%%%QG@E%GG@@@T a

EETRE DO IBAI TR LY BRAfF2ICa2
at EH-AGREC A teeAghgagt a ccagactttc

ttcaatccga

ggacctttgg 1021 ctcgggagag gcagactgtg ggctgcgacc
tCtégéf: %%at%%%%%gﬁ%%%gESQQQg§§€§bgaacc cttcecgtgece

cgtctgaatyg cccagggacy

6421 tgtgaatgcc tggcaagcca

tggctagaaa ttgatctact

6481 caagatcaag aagataacgg

aagtctctgt cctctgaaat

6541 gtatgtaaag agctatacca

gtggaatgga aaccatacag

6601 gctgaaatcc tccatggtgg

actaatacca aaggacatgt

6661 gaagaacttt ttcaaccccc

cgtgtcattc ctaaaacatg

6721 gaatcaaagt attgcacttc

gatatttact agaattgaac

6781 attcaaaaac ccctggaaga

catttagaat gggcaatgta

6841 ttttacgctg tgttaaatgt

tctttetttt ctattagtga

aggcaaacaa caataagcag

caattataac acagggctgc
tccactacag tgagcaggga
acaagatttt tgaaggaaat
caatcatttc caggtttatc
gcctggaact ctttggetgt
gactctttaa

gacctcaaac

taacagtttt ccactatttc
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1081 aaccgaaaga gagctcctgg aatcctacat cgacgggcgc
att gt ggagg gctcggatgc 1141 agagatcggc atgtcacctt
wQowanggat gcttttccgg aagagttcgc aggagct gct RCODLS2006/002501
gt gt ggggcc agcctcatca gtgaccgctg ggtcctcacc
cELg¢B@g6ccact gcctcctgta 1261 cccgccctgg gacaagaact
t caccgagaa tgaccttctg gtgcgcattg gcaagcactc 1321
ccgcacaagg tacgagcgaa acattgaaaa gatatccatg
t t ggEHaaga dcttacat acacl381 ccccaggtac aact ggcggg
agaacctgga ccgggacatt gccctgatga agct gaagaa 1441

AU dheadtanel, eaLLERECLAlONOLS Yra  mrunn,
cccg caggg “2Gdc gcagc cagct c ca gc at

acaaggggcg ggtgacaggc tggggcaacc tgaaggagac 1561

ACRYZYaBagc M dO§ggt a aggggcagec cagtgtcctg
caggtggtga acctgcccat 1621 tgtggagcgg ccggtctgca

VERGEACT CCagLp99alhecac c3Legstggea acatgtictg 1681
tgctggttac aagcctgatg aagggaaacg aggggat gcc

t gaa aca 110 WD 2006/ 081249
M RSP 00 P00 B VeE O TRL BBROATSHLGRGRA ¢ gt C
at gaagagcc cctttaacaa ccgctggtat caaat gggca

NT g vt g RESOE rgeglrgaagga .t 9t Carcgdon it g8 P RDKLAA
tggcttctac acacatgtgt tccgcctgaa 1861 gaagtggata

00 T3] " G AE Aot gt T g AN ECRNE

tttgtgtttc
DSSTTGPWCYTTDPTVRRQECSIPVCGQDQVTVAMTPRSEGSSVNLSPPLEQCVPDRG

QQYQGRLAVTTHGLPCLAWASAQAKALSKHQDEFNSAVQLVENFCRNPDGDEEGVWCYV
AGKPGDFGYCDLNYCEEAVEEETGDGLDEDSDRAIEGRTATSEYQTFFNPRTFGSGEA
DCGLRPLFEKKSLEDKTERELLESYIDGRIVEGSDAEIGMSPWQVMLFRKSPOELLCG
ASLISDRWVLTAAHCLLYPPWDKNFTENDLLVRIGKHSRTRYERNIEKISMLEKIYIH
PRYNWRENLDRDIALMKLKKPVAFSDYIHPVCLPDRETAASLLQAGYKGRVTGWGNLK
ETWTANVGKGQPSVLQVVNLPIVERPVCKDSTRIRITDNMFCAGYKPDEGKRGDACEG
DSGGPFVMKSPFNNRWYQMGIVSWGEGCDRDGKYGFYTHVFRLKKWIQKVIDQFGE"

1 aattcctcag tgacccagga gctgacacac tatggcgcac

gtccgagget tgcagctgcec

61 tggctgcctg geccctggetg cectgtgtag ccttgtgeac
agccagcatg tgttcctgge

121 tcctcagcaa gcacggtcge tgctccagcg ggtccggega
gccaacacct tcttggagga
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t aaaactatg gttcccaata 1981 aaagtgactc tcagcgg 111 WO
2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 TABLE 6 Al a
WOPe@6M84Arg Leu Ile Cys Asp Ser Arg Val

Tyr Leu 1 5 10 15 Leu u Ala Lys Gu Ala Gu Asn

Ile Thr Thr Ay Cys Ala Au H's 20 25 30 Cys Ser Leu
CELLTEM?J u Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe
35 40 45 Tyr Ala Trp Lys Arg Met Gu Val Ay G n dn

A al T, c gy cbedghlbaabeu Leu
Seod Hggﬁgggg%gﬁgéﬁcamg %é%lﬁ% R e
acgtigeagvdal aAgnISeedISer G n Pro Trp Gu Pro Leu G n Leu
H's Val Asp 85 90 95 Lys Ala Val Ser Ay Leu Arg Ser
Leléél-ﬁhrc:t-{gbagﬁb't Letgfsgrdba deiegdddiclefattigtGoy Al a
Gn Lys du alle Ser Pro Pro Asp Ala Ala Ser Al a
tgggmcaapts afge2925tI9pPro Leu Arg Thr Ile Thr Ala Asp Thr

Phe Arg Lys Leu Phe Arg Val 130 135 140 Tyr Ser Asn
Phes daeut Al@ c@y¥gligghetctys deynthagcthrtg@bg@tgtAl a
145 150 155 16 Cys Arg Thr Ay Asp Ala Pro Pro Arg
ctggaag9e aé;@t/%gg%er Arg Val Leu Gu Arg Tyr Leu 15

10 15 Leu Au Ala Lys Au Ala Qu Asn Ile Thr Thr Ay

Leu QQI/BSIH06/002501

OyssAl aygFuetkiggt28cgbaBfacCysaSaycaledr AAPQ@UFISH Il e

r Val Prgo Asp Thr

cgggggggca ttgagtytca Lys Val

421 gctatggagg agtcgctacc

tccactaccc atcctgggge

481 cgacctacag gagaatttct
accacgggac cctggtgcta

541 cactacagac cccaccgtga

cctgtctgtg gccaggatca

601 agtcactgta gcgatgactc
gtgaatctgt cacctccatt

661 ggagcagtgt gtccctgatc

cgcctggegg tgaccacaca

721 tgggctccce tgcctggect

gccctgagca agcaccagga

781 cttcaactca gctgtgcagc
aacccagacg gggatgagga

841 gggcgtgtgg tgctatgtgg
gggtactgcg acctcaacta

901 ttgtgaggag gccgtggagg
gatgaggact cagacagggc

109

Asn Phe

cacataagcc

gccgcaaccce

ggaggcagga

cacgctccga

gggggcagca

gggccagcgc

tggtggagaa

ccgggaagcc

éggagacagg

tgaaatcaac

cgacagcagc

atgcagcatc

aggctccagt

gtaccagggg

acaggccaag

cttctgccge

tggcgacttt

agatgggctg



35 40 45 Tyr Ala Trp Lys Arg Mt Gu Val Ay G n dn

Ala Val GQu val Trp 50 55 60 Gn Ay Leu Ala Leu Leu
W®Ee006B124A a Val Leu Arg Gy @ n Ala Leu 65 70p@BHUSD06/002501

Leu Val Asn Ser Ser A n Pro Trp Gu Pro Leu G n Leu

H s Val Asp 85 90 95 Lys Ala Val Ser Qy Leu Arg Ser
CELLY9 Thr Thr Leu Leu Arg  Ala Leu 100 105 110 112 WO
2006/ 081249 PCT/ US2006/ 002501 CELLTH- 009 Gy Ala G n

B TR Ay T T i Aa e Tar Phe

ttcaatgdops guegcPlRédBrg Val 130 135 140 Tyr Ser Asn Phe
Leu Arg Ay Lys Leu Lys Leu Tyr Thr Ay Qu Ala 145

255% ¢ %% gé 8qd6E g G Yo Sty A d 6o thkd A48y
2006/ 0812 US2006/ 002501 CELLTH 009 TABLE 7

aag 3RAN-CARY-LAGRIIACREAAY- AAY, AAY- ACN- AAY,
AAY- AAY- AAY- ACN, ACN- AAY- AAY- AAY, AAY- ACN- AAY- AAY,
AAGAA: AN AR AAYcAAY: dd\Yaa BAYEACN, cgacgggcgce
ACN- AAY- AAY- AA AAY, AAY- ACN- AAY- AAY- AAY, AAY- AAY-
at t g Eg3RRY-IERF IIRKICAAY- AAY- ACN- AAY, AAY- AAY- AAY- ACN- ACN,
ACN-  ACN- AAY- AAY- AAY, ACN- AAY- ACN- AAY- AAY,
A@\}mA\érgs@%t/@@gcAAYgtcA@ntmmw A@N}tttccgg
AAY- ACN- ACN- %% Y, AAY- ACN- AAY- ACN-  AAY,
229 3 AN AR CN, AAY- AAY- ACN- ACN- AAY, AAY- AAY- ACN-
AAY- ACN, AAY- AAY- AAY- AAY- AAY- ACN,
A(m@megqugg@g¢qAAgcAAvatca gtgaccgctg ggtcctcacc

gccgeccact gectectgta

1261 cccgccctgg gacaagaact tcaccgagaa tgaccttctg
gtgcgcattg gcaagcactc

1321 ccgcacaagg tacgagcgaa acattgaaaa gatatccatg

ttggaaaaga tctacatcca

1381 ccccaggtac aactggcggg agaacctgga ccgggacatt
gccctgatga agctgaagaa

1441 gcctgttgee ttcagtgact acattcaccc tgtgtgtctg

cccgacaggg agacggcagce

1501 cagcttgctc caggctggat acaaggggcyg ggtgacaggce
tggggcaacc tgaaggagac

1561 gtggacagcc aacgttggta aggggcagcc cagtgtcctg
caggtggtga acctgcccat

1621 tgtggagcgg ccggtctgca aggactccac ccggatccge
atcactgaca acatgttctg

1681 tgctggttac aagcctgatg aagggaaacyg aggggatgcc
tgtgaaggtg acagtggggg
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AAY- ACN- AAY- AAY- AAY- AAY, AAY- AAY- ACN- AAY- AAY- AAY,
AAY- AAY-  AAY- ACN- AAY- AAY, AAY- AAY- AAY- AAY- ACN- AAY,
W6 DAL4NAY- AAY- ACN- ACN, ACN- ACN- AAY- AAY- AAYPEIS2006/002501
ACN- AAY- ACN- AAY- AAY- AAY,  ACN- AAY- AAY- ACN- AAY- AAY,
ACN- AAY- AAY- AAY- ACN- AAY, ACN- AAY-  AAY- AAY- AAY- ACN,
CELLTLRYPPACN: ACN- AAY- AAY- AAY, AAY- ACN- AAY- ACN-  AAY- AAY,
AAY- ACN- AAY- AAY- ACN- AAY, AAY- ACN- AAY- AAY- AAY- ACN,
PVLERNTES c%%/é 5 g AAYC A AL AT AAY,
Y- AT A " AAY- AAY- AAY- ACN- ACN- AAY,
caaaAAINAY- tM‘?-CAGNt IAAY- ACN, AAY- AAY- AAY- AAY- ACN- ACN- ACN,
ACN- ACN- ACN- AAY- AAY-  AAY- AAY,
#&@@gﬁag@cwt MY AR, 2 BEN At AN SAN-ACNH
AAY- AAY- ACN- AAY- AAY- ACN- AAY,
ca RN Y CAGICEAFRAAY-  AAY- ACN,
ACN- AAY- AAY- ACN- ACN- AAY- AAY, ACN- AAY- AAY- ACN- AAY-
AQN AAY) a AENAAY- BAYa AGHE AAYE ARYEACN t tggagagtag
ACN- AAY- AAY- AAY- ACN-  AAY- ACN,
99 NERE TRy - TRAV-SARPIKCN- ACN- AAY, ACN- AAY- AAY- AAY- AAY-
ACN- ACN, ACN- ACN- AAY- ACN- AAY- AAY- AAY,
AQ\QMM@Q@/&M@MCAAthAYaagaattatt tttgtgtttc

Al Y- ACN- AAY, ACN- ACN- AAY- AAY- AAY-
taa%%%ﬁl ‘"NFD% ACN- ACN- AAY- AAY- AAY,

AAY- ACN- ACN- AAY- ACN-  AAY- AAY,

AANS RN N POECARZAACHIAAY, AAY- ACN- ACN- AAY- AAY-

AAY- ACN.  AAY- ACN- AAY- ACN- ACN- AAY- AAY,

AAY- ACN- AAY- AAY- ACN-  ACN- AAY,

AAY- ACN- AAY- AAY- AAY- ACN- ACN, AAY- ACN- AAY- ACN- AAY-

ACN- AAY, AAY- ACN- AAY- ACN- AAY- AAY- ACN,

AAY- ACN- AAY- AAY- ACN-  AAY- ACN,

AAY- AAY- ACN- ACN- ACN- AAY- AAY,  AAY- AAY- ACN- ACN- AAY-

ACN- AAY, AAY- AAY- ACN- ACN- AAY- AAY- ACN,

AAY- AAY- ACN- AAY- ACN- ACN- AAY,

AAY- AAY- ACN- AAY- ACN- AAY- ACN, AAY- AAY- ACN- AAY- AAY- 114

WO 2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 ACN- ACN,

AAY- AAY- AAY- ACN- ACN- ACN- AAY, AAY- AAY- AAY- ACN- ACN-

AAY- ACN, AAY- AAY- AAY- ACN- AAY- ACN- ACN,

AAY- AAY- AAY- AAY- AAY-  ACN- ACN,

ACN- ACN- AAY- AAY- AAY- AAY- AAY, ACN- AAY- ACN- AAY- AAY-

AAY- AAY, ACN- AAY- AAY- ACN- AAY- AAY- AAY,

ACN- AAY- AAY- AAY- ACN-  AAY- AAY,

ACN- AAY- AAY- AAY- AAY- ACN- AAY, ACN- AAY- AAY- AAY- AAY-

111



AAY- ACN, AAY- ACN- ACN- AAY- AAY- AAY- AAY,
AAY- ACN- AAY- ACN- AAY- AAY- AAY,
WQOA2006 HEAMAAY- AAY- ACN- AAY- AAY, AAY- ACN- AAY- AAY- BEIYUS2006/002501
ACI\I- AAY, AAY- ACN- AAY- AAY- AAY- AAY- ACN,
Y- AAY- ACN- ACN- AAY- AAY- AAY,
CELLAJ&\OO%AY ACN- AAY- ACN- AAY- AAY, AAY- AAY- ACN- AAY- AAY-
ACN- AAY, AAY- AAY- ACN- AAY- AAY- AAY- ACN,
AAY- AAY- AAY- ACN- ACN- A%B%Y 6
AAY- AAY- AAY- ACN- AAY- ACN- AAY, AAY- AAY- AAY- ACN- AAY-
ala PAYPACN AN ANY-AAYERANrARN; ACNTAAYGLU Arg Tyr Leu
1 AAY- AAY- AAY-AAY- ACN- AAY- ACN 15
AAY- AAY- AAY- AAY- AAY- AAY- ACN, ACN- AAY- AAY- AAY- AAY-
Leu ANYAAAYLYSABNA AEN CAAVASAATL gﬂv ARY-AKYTYS Ala Glu His
AAY- AAY-ACN- AAY- AAY-  AAY-AAY,
Cys @é@anﬁﬁks%A&&JNQQh/¥§X fN%Y%$¥q¥roéM¥X'fM5Yif¥NVéf¥§£nﬁ§E&
Y- AAY, AAY- AAY- AAY-4AAY- AAY- ACN- AAY O | gonucl eoti des
of peptide notifs containing 3- 7 am no acid residues
Tyr Wi e rTrN(%@pém@ﬂﬁhé%lua‘éalt Y2y ﬁgﬁl V3t GentVaantrP
APAl ani ne) as thefi nor constituent’ AAY- AAY- GCN,
Gln %LA@ l%Aﬁsu W S@g\hﬁAXla 'e‘élY I%YAMI% P@N_‘,eu
o5 AAY-AAY-AAY,  AAY- GONF AAY- AAY, AAY- AAY- GON- AAY, 80
AAY- AAY- AAY- AAY- GCN, GCN- AAY- AAY- AAY- AAY,
Leu AAY-ACENSAAFe ALY R Y, THRAYLRYO I@B‘l\ﬁ];M‘I(eMYS Val Asp
AAY- AAY- AAYETGON- AAY, AAY- AAY? AAY- GCN- GON,

o ERANRLE SNOLEM Ml g o

AAY- GCN- GCN- AAY- AAY, AAY- GCN- AAY- GCN-  AAY,
Gly AAY-CGONEYAYLAAY 2 QON, SAYARYC GEN- WN\\%IM\L ARY- GCN\-
AAY-IGEN, AAY- AAY- AA AAYLIZAY- AAY- GCN,

Pro GCN- Y_récé %% @g %Thﬁﬁ@? . 1%%_@@%&% %Y

AAY— AAY- AAY- AAY- GCN- AAY, AAY- AAY- AAY- AAY- GCN- GCN
Tyr GO GONPAAY e Ao AAY- DY L.eCTNs AKRY- GENTAA LA UARN
125 GCN- AAY- AAY- GANOAAY- AAY, GCN- ARY- AAY- AAY- GCN- ARYP
GCN- AAY-_ AAY- AAY- AAY- GCN,  AAY- GCN- GCN- AAY- AAY- AAY,

Cys ARY-EENERAYSRCN- 115 WD 2006/ 081249 PCT/ US2006/ 002501

CELLTH 009 AAY- AAY, AAY- GON- AAY- AAY- GCN- AAY,

AAY- GON- AAY- AAY- AAY- GCN,  AAY- AAY- GCN- GCN- AAY- AAY,
Ala ARY- AAY A e AAY=GEN- ADY se AAYgARY- Leu Glu Arg Tﬁ{.‘g‘ Leu

1 5 10

Leu Glu Ala Lys Glu Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His
20 25 30

Cys Ser Leu Asn Glu Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe
35 40 45

Tyr Ala Trp Lys Arg Met Glu Val Gly Gln Gln Ala Val Glu Val Trp
50 55 60

Gln Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu
65 70 75 80

TLeu Val Asn Ser Ser Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp
85 90 95

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu
100 105 110
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GCN- AAY- AAY- GCN, AAY- AAY- AAY- GCN- GCN- AAY,

AAY- AAY- AAY- GCN-  AAY- GCN, AAY- AAY- AAY- AAY- GCN- GCN- GCN,
WORING/AEIMIGCCN- AAY- AAY-  AAY- AAY, PCT/US2006/002501

GCN- AAY- GCN- GCN- AAY- AAY- AAY, GCN- AAY- GCN- AAY- GCCN-

CEL@?\EP Y, GCN- AAY- GCN- AAY- AAY- GCN- AAY,
Y- GCN- AAY- AAY- AAY- GCN,

GCN- AAY- AAY- GCN- GCN- AAY- AAY, GCN- AAY- AAY- GCN- AAY-
c1lyGON- @\AYLy%%ﬁ- ALY SEENrAMA AR GON,ALa Ser Ala Ala

GCN- ARY- AAY- AAY- GCN- 1AAY- GCN, 125

GCN- AAY- AAY- AAY- GCN- GCN- AAY, GCN- AAY- AAY- AAY- AAY-

ﬁeﬁﬁ\ﬁh%&_ e WWhM@eA%@ WLeu Phe Arg Val

GCN- AAY- AAY- AAY- AAY,
Tyr% %M\ﬁ'eWrgb\éfy %B@AYLysGQ\II @N“PMYGl@A&(i AAYa
145AAY- GCN, AAY- CCNF GCN- GCN- AAY- AAYS AAY, 160

AAY- GCN- GCN- AAY- GCN-  AAY- AAY,

Cys AR %\I—G%AM‘-QAAY- GCN- AAY, AAY- GCN- GCN- AAY- AAY-
AAY- GCN, SGON- AAY- GON- GON- AAY- AAY,
AAY- GCN- AAY- AAY- GCN-  GCN- AAY,
AAY- GCN- AAY- AAY- AAY- GCN- GCN, AAY- GCN- AAY- GCN- AAY-
GCN- AAY, AAY- GCN- AAY- GCN- AAY- AAY- GCN,
AAY- GCN- AAY- AAY- GCN-  AAY- GCN,
AAY- AAY- GCN- GCN- GON- AAY- AAY,  AAY- AAY- GCN- GCN- AAY-
GCN- AAY, AAY- AAY- GCN- GCN- AAY- AAY- GCN,
AAY- AAY- GCN- AAY- GCN-  GCN- AAY,
AAY- AAY- GCN- AAY- GCN- AAY- GCN,  AAY- AAY- GCN- AAY- AAY-
GCN- GCN,  AAY- AAY- AAY- GCN- GCN- GCN- AAY,
AAY- AAY- AAY- GCN- GCN-  AAY- GCN,
AAY- AAY- AAY- GCN- AAY- GCN- GCN,  AAY- AAY- AAY- AAY- AAY-
GCN- GCN, GCN- GCN- AAY- AAY- AAY- AAY- AAY,
GCN- AAY- GCN- AAY- AAY-  AAY- AAY,
GCN- AAY- AAY- GCN- AAY- AAY- AAY, GCN- AAY- AAY- AAY- GCN-
AAY- AAY, GCN- AAY- AAY- AAY- AAY- GCN- AAY,
GCN- AAY- AAY- AAY- AAY- AAY- GCN,
AAY- GCN- GCN- AAY- AAY- AAY- AAY, AAY- GCN- AAY- GCN- AAY-
AAY- AAY, AAY- GCN- AAY- AAY- GCN- AAY- AAY,
AAY- GCN- AAY- AAY- AAY- GCN- AAY,
AAY- GCN- AAY- AAY- AAY- AAY- GCN, AAY- AAY- GCN- GCN- AAY-
AAY- AAY, AAY- AAY- GCN- AAY- GCN- AAY- AAY,
AAY- AAY- GCN- AAY- AAY- GCN- AAY,
AAY- AAY- GCN- AAY- AAY- AAY- GCN, AAY- AAY- AAY- GCN- GCN-
AAY- AAY, AAY- AAY- AAY- GCN- AAY- GCN- AAY,
AAY- AAY- AAY- GCN- AAY-  AAY- GCN,
AAY- AAY- AAY- AAY- GCN- GCN- AAY, AAY- AAY- AAY- AAY- GCN-
AAY- GCN-  AAY- AAY- AAY- AAY- AAY- AAY- GCN,
GCN- AAY- AAY- AAY- AAY-  AAY- AAY,
AAY- GCN- AAY- AAY- AAY- AAY- AAY, AAY- AAY- GCN- AAY- AAY-
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WD 2006/ 081249 PCT/ US2006/ 002501 CELLTH- 009 AAY- AAY,
AAY- AAY- AAY- GCN- AAY- AAY- AAY, AAY- AAY- AAY- AAY- GCN-
WAR602Z49 AAY- AAY- AAY- AAY- AAY- GCN- AAY AAY- AAY- BEYS2006/002501
AGY- AAY- AAY, AAY- AGY- AAY, AAY- AAY- AAY- AGY, AGY-
AAY- AAY- AAY, AAY- AGY- AAY- AAY, AAY- AAY- AGY- AAY,
CELLIRAYOAAY- AAY- AAY- AGY, AGY- AAY- AAY- AAY- AAY,
AAY- AGY- AAY- AAY- AAY, AAY- AAY- AGY- AAY- AAY,
AAY- AAY- AAY- AGY- AAY, A% ~AAY- AGY- AGY, AGY-
AGY- AAY- AAY- AAY, AGY- AAY- = AAY- AAY,

AAY% @ Aé@ A%Yﬁ%((y A%@Aé@( A%@(Ag\ﬁ(\}?-é@? ~AAY-ACN, ACN-

ALY AV ABY-, AAXY AAYNATKY — AAY. AAYY ARV A AR AR AR AGY-

AAYQ@Q A%NA%Y - AAY- AAY- AAY- ANy AW -ARY-ARY-RAY, AAY-AAY-
AAY- AAY- AAY, AAY- AGY- AAY- AAY- AAY- AAY,
ACN 80V RAY. ABKYAARY ARRY ARG - AAY = AN ~ RS- Aiely ARAY Ay, ACN-

ACN ?@5{ 2%\’{ %\4’ %ENA@(Y%N AAY= ARY - A A - IG-ARY ALY,
AAY, AGY- AAY- AGY- AAY- AAY-
ACN AYGYY 7RRNL~ M\Y A@%AAWAA?N AN AR R A %‘ACN‘

any AGYT ALY -AAY- AAY- ABK- ARKy -ARY=- AGY~ AGY- IR AYE-ARY; -ACN-
AAY- AGY- AAY- AGY- /—\AY- AAY, AAY- AGY- AAY- Y-
ARY 200N AGR YRR YAARY AARY AGHY ~AaNy. AR ZQ@W ZQ% 7%5 ARY,
any A A AR AA-ARY- AAXY -AAY- AAN- A AGYA INAYA Y- B ARY -
AAY- AAY- AGY- AGY- AAY, AAY-
A e P A A AR A AN A AR B

ACNAZQQ/N AAYGN-ARK-AAY-AGY--AGY-AAY- AAYNAANY -ACN-RAY-AAY-AAY,
AAY- AGY- AAY- AGY- AAY- AA

BON AGYE AL A AR Ao AGPIAAG -ABY- AAY- V- e AN BAY-
AAyéﬁﬁ%ﬁﬂﬁ? PAERY- é@ﬂ%ﬁ%ﬂ@%%@nﬁA@N—AAY—AAY AAY-ACN-AAY-ACN-
AGY- AAY- AAY- AGY AA
REY AT A R AR A R DY ARG AR Z0RY 742N
AAYAﬁ%%Aﬁhﬁ RPN - A@MFA@NFAGNrAA¥$ACN—AAY, AAY-AAY-
ACN Y;Aww§ﬂwwcAwmcﬁx§§§§§?%§§?ﬁ_ - Y-AAY-AAY-ACN-
AORY 20 280 AR TRAV AV AAY N-AGT T RV Al RS A
AAyAAdNﬁ¢ﬁ%YJK%Y4%3&4&@@4%@Nﬁ%®NFAGN7AAQN—ACN—ACN—AAY—AAY—
s A
ARY R ALY > NZXAY AR - N=AAY-ACN-AAY-ACN-
AM AG%CI)& AR NA AV A T ARY AR AR AR A
AAYAAXY AAXCN AIRYY AN -AOYE ARV REK-AGY- AAYN-AAY - -ACN-AAY-AAY-
A R A A A A AT C-RAY AR ARD Y ARG RGN 2R Y -
RAYNA ARV ABYEAAY: AAY: AGY-
ACNA@K¥AAXCNMNYMYMWW—A@¢ ABYN-AAY - AAY —-AAY-ACN-
AAY-A N,GXcﬁﬁk PO ANy - ACN-ACN-AAY, ACN-AAY-AAY-AAY-AAY-
ACN-ACN, ACN-ACN-AAY-ACN-AAY-AAY-AAY, ACN-ACN-AAY-AAY-ACN-
AAY-AAY, ACN-ACN-AAY-AAY-AAY-ACN-AAY, ACN-ACN-AAY-AAY-AAY-
AAY-ACN, AAY-ACN-ACN-ACN-AAY-AAY-AAY, AAY-ACN-ACN-AAY-ACN-
AAY-AAY, AAY-ACN-ACN-AAY-AAY-ACN-AAY, AAY-ACN-ACN-AAY-AAY-
AAY-ACN, AAY-ACN-AAY-ACN-ACN-AAY-AAY, AAY-ACN-AAY-AAY-ACN-
ACN-AAY, AAY-ACN-AAY-AAY-AAY-ACN-ACN, AAY-ACN-AAY-ACN-AAY-
ACN-AAY, AAY-ACN-AAY-ACN-AAY-AAY-ACN, AAY-ACN-AAY-AAY-ACN-
AAY-ACN, AAY-AAY-ACN-ACN-ACN-AAY-AAY, AAY-AAY-ACN-ACN-AAY-
ACN-AAY, AAY-AAY-ACN-ACN-AAY-AAY-ACN, AAY-AAY-ACN-AAY-ACN-
ACN-AAY, AAY-AAY-ACN-AAY-ACN-AAY-ACN, AAY-AAY-ACN-AAY-AAY-
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AGY- AAY, AAY- AGY- AAY- AGY- AAY- AAY- AGY,
AAY- AGY- AAY- AAY- AGY- AAY- AGY,
WA AM4AGY- AGY- AGY- AAY- AAY, AAY- AAY- AGY- AGY- BAIVUS2006/002501
AGY- AAY, AAY- AAY- AGY- AGY- AAY- AAY- AGY,
AAY- AAY- AGY- AAY- AGY- 117 WD 2006/ 081249
CELLBEPIUS2006/ 002501 CELLTH 009 AGY- AAY,
AAY- AAY- AGY- AAY- AGY- AAY- AGY, AAY- AAY- AGY- AAY- AAY-

ACN%%J A%YAQ@ éé\f é@ @_—@ ASY- Ay -AAY-AAY-ACN-ACN-

ALY /RON ARA VAR IAGKY AATNAGRY ABYN - ABY . Ay 708 AR AR - AAY —
ACN%%YPI A%N é%\(r-é@f'—ﬁﬁ\f M¥ M¥-M¥ AR -AAY-ACN-AAY-AAY-
Y- AAY- AAY-
ARY GV AA%CMAYA@MAA\ZNAAMAMY B A L 7R AL~ RCN -
ARY 2%\; A@@N&@’x’%‘é‘%‘f—ﬁﬁi‘ Aéﬁf ABY: AAYi-AAY-ARY-AAY-AAY-
AAY- AAY- AAY- A
AAYf@@Nw«aévngﬁwmﬁﬁNaAﬁxAAQYAAﬁY ARAY: ARSYY 20 7L AN - BAY -

AAYA@AYY %ﬁ&ﬁﬁ%ﬁ‘f%ﬁ—é@f - AAY; AANY-ACN-AAY-AAY-AAY-
ACNW ACY YRR YR ALY AR Y AR Y ~RRY: ARRY ARFYE 7SR 7RG AAY -
AAYPMY WAY%&%&A@Y—AAN—A@Y AAY- AAXY-ARY-ACN-AAY-AAY-
AAY-AGN-AAY-AAY-
ACNNWI MAA%@AWNWYWYA&Y—M ARYY AR R S AN
AAYAANY AA@(AYA@A\%%\?%\@—A@Y(%WA@Y- AAXY-AAY-AAY-ACN-AAY-
ﬁwﬂﬁﬁwﬂﬁﬁwﬂﬁﬁ(ﬂﬁﬁwﬂﬁ
ALY ARG AARA A Y /:é%\YAéW ‘M% AR RARY 2R Wyt~ BN~
AAYAMNA@(AYW%\Y%\Y%\?MY—MN- AGYN-AAY-AAY-AAY-AAY-
Y- AAY- AAY- AAY- AAY- AAK,AA?
AAYA&MA@WWWYW ~RAY- ARYY AR RAN pyL ~BAY -
AAY%XYAAXAYA@M%\YM%W—MY—MY- AAXY-AAY-AAY-AAY-ACN-

AAY%%ng%A%Y}%Y"@&%XbPTA&MCI eoti des of

peptide notifs containing 3-7 amno acid residues
Oll\gbhhclhléé\spaeagoflq)epa&ddwenqtmf@r Coofgtntngnp - &nﬁmlno acid

(AAAM&AAY AANthéwmi dVﬂGUWbﬂenﬁAY-AAY-CAR—AAY

AAY- AAY- AAY- AAY- CAR, CAR- AAY- AAY- AAY- AAY,

AAY Ry @@AMAY AAY ARG -GAR AAXYAAXY-AAY-GCN, GCN-
ﬁ%é gﬁY—AAY— R- AAY AAY-AAY—AAY—éAR—CAR CAR-

ARYCARY AAKY AAYA AAYC NN 788 CAR YRR YAREN-ARY , AAY-AAY-AAY-

AAY%%BN é@ﬁAXA§EﬁkfwﬂAY _fGAR- ADY- ARX-AAY-GAR-ARY, AAY-AAY-
GCN-AAY- AAYCA§A¢Ag£§wggyﬁgg§(%X§A¥§géyﬁgy AAY-GCN-GCN, GCN-
GCN-AAY-AAY-AAY, GCN-AAY-GCN-AAY-AAY, GCN-AAY-AAY-GCN-AAY,
GCN-AAY-AAY-AAY-GCN, AAY-GCN-GCN-AAY-AAY, AAY-GCN-AAY-GCN-
AAY, AAY-GCN-AAY-AAY-GCN, AAY-AAY-GCN-GCN-AAY, AAY-AAY-GCN-
AAY-GCN, AAY-AAY-AAY-AAY-AAY-GCN, GCN-AAY-AAY-AAY-ARY-AAY,
AAY—GCN-AAY—~AAY-AAY-AAY, AAY-AAY-GCN-AAY-AAY-AAY, AAY-AAY-
AAY-GCN-AAY-AAY, AAY-AAY-AAY-AAY-GCN-AAY, AAY-AAY-AAY-AAY-
GCN-GCN, GCN-GCN-AAY-AAY-AAY-AAY, GCN-AAY-GCN-AAY-AAY-AAY,
GCN-AAY-AAY-GCN-AAY-AAY, GCN-AAY-AAY-AAY-GCN-AAY, GCN-AAY-
AAY-AAY-AAY-GCN, AAY-GCN-GCN-AAY-AAY-AAY, AAY-GCN-AAY-GCN-
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AAY, AAY- CAR- AAY- AAY- CAR, AAY- AAY- CAR- CAR- AAY,
AAY- AAY- CAR- AAY- CAR, AAY- AAY- AAY- AAY- AAY- CAR,
WELR6DAL4NAY- AAY- AAY- AAY,  AAY- CAR- AAY- AAY- AAYPEIXYS2006/002501
AAY- AAY- CAR- AAY- AAY- AAY, AAY- AAY- AAY- CAR- AAY- AAY,
cer ARG PAY- AAY- AAY- CAR- AAY, - AAY- AAY- AAY- AAY- CAR- CAR
EARYCAR: AAY- AAY- AAY- AAY, CAR- AAY- CAR- AAY- AAY- AAY,
CAR- AAY— AAY- CAR- AAY- AAY, CAR- AAY- AAY- AAY- CAR- AAY,

AAYS %Y 148 MR 2006/ 81,249 v PCIAYS26Q6A 002504 AnY-GCN,
09 AAY- AAY- AAY- CAR, AAY- CAR- CAR- AAY- AAY- AAY,
AAYWWW@&R& BRAY- AAY - AAKYS EARPARYC BAVARAR. SRy ARY -

con LAYy GORy ARy AAYTAARYCARY - G%YG%YA@BR ﬁé@—z@z@%zﬁc@( GCN-
AAY- AAY- CAR- AAY- CAR- AAY, AAY- AA

ARY AR AMYA oA AR CARYAREN -REY- ﬁw AQQNdE\%%“ W&ﬁh ARY-

AAYWYWCMAW%MRYCARY GAR- CARN CARY AAYN A8Y¢ - GCN -
Y, CAR- AAY- CAR- CAR- AAY- AAY- AAY
AAYCMQY WWWW M‘?‘EE{? ~AAY, GCN-AAY-GCN-AAY-AAY-

ARy CAR AAYC1IEAR: AAYE AAGCINCARNAAXY -BAR, AGYN CARY ARNY ARYN-AAY -
AAY- CAR CAR- AAY- AAY- CAR- CAR- AAY- X

GCNTARY AATC WpAA Eri YN -BAS -RRY ~GCN,  GCN-AAY-AAY-AAY-GCN-

any CARY AAYE A2 CAR WAV AR GNGARBN -BAR, ABYNAAXY ARNY CIIR( ~AAY ~

GCN&@\]ACQQRCI)&%@FW%%A@YI\I_ ’%’%{; gﬁg ?‘6 ABYN-GCN-AAY~AAY~GCN-
Y CARY CARE AAYE 1IGAR: AAYE YAAYEYARYN -BAR-, CARNABYN ARXY CARY -AAY ~

AAYC(‘A‘Q\IACQ&A%‘%IX%A Rg@@{\l % %—%@ ARXy-GeN-GCN-AAY-GCN-
AAYAAXY CARA CARE IGARE VYA VWAV YA N -AAY- CARY EARNABYN CARY —~AAY —

AAY%@%@@?&%@&%@%%—%}%@ ARXY -GCN-AAY-AAY-GCN-

GCNAAXY CARA AAYE ITARA CAR WAV AL N -GAK, CARYARYNAAXY CARN-AAY -

GCN%&%XQ@X&%A@N%—W—%, CARy-GeN-AAY-ARY-GCN-

ALYABYNCARA AAXA TARE IAYC VGG IGAR Y “AAY., CARYAAKY ARYN CARN -AAY -

GCN’?‘@&%&@@@@?&%@S@E@ﬁﬁﬁ—%‘ﬁr‘,’“’%\&y—my—ew—my—GCN—

GCNAAXY AAXATARA TARE WAYA WG ICAR Y 4K, ARRYCARYARYNCARY ~AAY -

GCN%&%%@@@XW&%%—C%?'-%\?,%%Y—AAY-AAY—GCN-GCN—

ARYABYNAAKABAXATARA CARCICARR WS N /G0 AR Y AARYCARY CARY ~AAY ~

GCNﬁﬁgN 5(:&?@@@@2%@@@ CC%%%\?%B’%%N AAY-GCN-AAY-AAY-

AAYCARY CARCHAXAKARA SATC MARA YOAY -BERL A SENCARYAARY ARRY - GCN-
AAY-AAY, GCN-AAY-AAY-AAY-AAY-GCN-AAY, GCN-AAY-AAY-AAY- AAY —~

AAY-GCN, AAY-GCN-GCN-AAY-AAY-AAY-AAY, AAY-GCN-AAY-GCN-AAY-
AAY-AAY, AAY-GCN-AAY-AAY-GCN-AAY-AAY, AAY-GCN-AAY-AAY-AAY-
GCN-AAY, AAY-GCN-AAY-AAY-AAY-AAY-GCN, AAY-AAY-GCN-GCN-AAY-
AAY-AAY, AAY-AAY-GCN-AAY-GCN-AAY-AAY, AAY-AAY-GCN-AAY-AAY-
GCN-AAY, AAY-AAY-GCN-AAY-AAY-AAY-GCN, AAY-AAY-AAY-GCN-GCN-
AAY-AAY, AAY-AAY-AAY-GCN-AAY-GCN-AAY, AAY-AAY-AAY-GCN-AAY-
AAY-GCN, AAY-AAY-AAY-AAY-GCN-GCN-AAY, AAY-AAY-AAY-AAY-GCN-
AAY-GCN- AAY-AAY-AAY-AAY-AAY-AAY-GCN, GCN-AAY-AAY-AAY-AAY-
AAY-AAY, AAY—GCN—AAY—AA¥—AAY-AAY—AAY, ARAY-AAY-GCN-AAY-AAY-
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AAY- AAY, CAR- AAY- AAY- CAR- AAY- AAY- AAY,
CAR- AAY- AAY- AAY- CAR- AAY- AAY,
WO2R6DINZ4PAY- AAY- AAY- CAR- AAY, CAR- AAY- AAY- AAY- BEIYUS2006/002501
AAY- CAR, AAY- CAR- CAR- AAY- AAY- AAY- AAY,
CELAMY06AR- AAY- CAR- AAY-  AAY- AAY,
AAY- CAR- AAY- AAY- CAR- AAY- AAY, AAY- CAR- AAY- AAY- AAY-
CAR- AAY, AAY- CAR- AAY- AAY- AAY- AAY- CAR,
AA WAV YAAYRCARZCARPAAGCNAAXY ABNY -ARY, AAY-AAY-AAY-AAY-GCN-

R- R- AAY- CAR- AAY- AAY-
R A Y ARV AR AR AKIC AR ARV AR
AAY- AAY- AAY- CAR- CAR- AAY- AAY,
AR YVRAYARBYAARCTARBXAKATARAARYAG AN BAVA IAYAICARMNANGY ,  AGY -

A PAYCAR Yy A@X}ﬁ@ﬁéﬁéﬁﬁ%ﬁf“&%%%@ ~AAY, AAY-AAY-AAY-

AAY- AAY- AA
ARYPRGIAABCKARANARAXARAEAKATARLA CARS WA YA PR AAVRAYERRY -

RG0S A0 T ASTORTL 000, CHHA 008 A
AGYNRAYARRY - Y-,AAGXAAM@RYMMWAAAGY AAY-AAY-AGY-AAY,

AGMﬁMﬁMM%@?&Eﬁ%EY:YW% zixzséy(') AAY, ARV AGY-ARY-AGY-

Ay i U Yo P PESTPA ni ABY 2BY PR GIETARY ¢ i Gy ~ACY -

ARWAY, N@é%’ﬂ%@@'@@—z@% hie- ﬂ@‘forA@%Y—tﬁd@fﬂAﬂ%Y ~ARY,
E(d utani c Aci d) as the m nor constituent AAY- AAY- GAR,

PRGRRYRRAYRARY “AAY-GATE ARYY RN B 200~ A8AR AAGAR AAY -AAY -

AAMY;YA%)&YAAX,Y AAXYGARY AAX Y ARy - A= iXAY - %%\9 ~AAY-AAY-
AAY- AAY- AAY- GAR, GAR- AAY- AAY- AAY- AA
AGWYG@GKA\?‘GKA%KAQAYAMYW @A@CWW AAY-AAY-RAY,

AGM\AY%KYAA&Y%RY%X,Y,AMYWY%\%%%—;@AR AGY-AAY-
P A R AR GARPHRAC - AR MY DO SRy (A -AGY-AAY-AGY-

AAM&YGARA@RG&AXAAAXAY%Y% AR Y -AG -AAY-AAY-AGY,
AAY- GAR- AAY- AAY- GA AAY- AAY- GAR- GAR- AAY, AAY- AAY- GAR—
AAYWYG&IQY"W‘MV‘MV AR POV TR ~AAY - ~AGY-AAY, AAY-AAY-

AGYCARYAAYYAAEYAAXAAAXARANA Y - AAYY= AR 2N - %\?%ﬁ%\f -AGY-
A AYﬁ%g %AAGAR- AAY- AAY- AAY, . AAY- AAY- AAY GAR- AAY- AA

R P AR AL P A TR VAR CA A Y -
AAYCARYGARGAAXAAAXCAAXSRANA Y R A , Gl WA ARG YARAY, Y - AGY -

B AL SN G A ML
AAYAAGYGARGAAXAGARA Y ~AGY ~-AGY-AAY-AAY, AGY-AAY-AAY-AGY-AAY-
AGY-AAY, AGY-AAY-AAY-AGY-AAY-AAY-AGY, AGY-AAY-AAY-AAY-AGY-
AAY-AGY, AGY-AAY-AAY-AAY-AGY-AGY-AAY, AGY-AAY-AAY-AAY-AAY-
AGY—-AGY, AGY-AGY-AAY-AGY-AAY-AAY-AAY, AGY-AGY-AAY-AAY-AGY-
AAY-AAY, AGY-AGY-AAY-AAY-AAY-AGY-AAY, AGY-AGY-AAY-AAY-AAY-
AAY-AGY, AAY-AGY-AGY-AGY-AAY-AAY-AAY, AAY-AGY-AGY-AAY-AGY-
AAY-AAY, AAY-AGY-AGY-AAY-AAY-AGY-AAY, AAY-AGY-AGY-AAY-AAY-
AAY-AGY, AAY-AGY-AAY-AGY-AGY-AAY-AAY, AAY-AGY-AAY-AAY-AGY-
AGY-AAY, AAY-AGY-AAY-AAY-AAY-AGY-AGY, AAY-AGY-AAY-AGY-AAY-
AGY~-AAY, AAY-AGY-AAY-AGY-AAY-AAY-AGY, AAY-AGY-AAY-AAY-AGY-
AAY-AGY, AAY-AAY-AGY-AGY-AGY-AAY-AAY, AAY-AAY-AGY-AGY-AAY-
AGY-AAY, AAY-AAY-AGY-AGY-AAY-AAY-AGY, AAY-AAY-AGY~-AAY-AGY-
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AAY- AAY, AAY- GAR- AAY- AAY- GAR- AAY,

AAY- GAR- AAY- AAY- AAY- GAR, AAY- AAY- GAR- GAR- AAY- AAY,

W26 MNE4GAR- AAY- GAR- AAY, AAY- AAY- GAR- AAY- AAYP@ERBS2006/002501

AAY- AAY- AAY- GAR- GAR- AAY, AAY- AAY- AAY- GAR- AAY- GAR,

CELQ%D Y- AAY- AAY- GAR- GAR- GAR,  GAR- GAR- GAR- AAY- AAY-
Y, GAR- AAY- GAR- GAR- AAY- AAY- AAY,

GAR- AAY- GAR- AAY- GAR- AAY- AAY,
AGYGARYAAXAGARA RAXE AANA GARS VWA Y -GBAR: AAYCYCAR YAAGYAAYY - AAY -
AG@@YMQAX%QEQQAKQ@Y%%%C%%YY ,A'?%{Y—AAY—AAY—AGY—AGY—
AA@%RYAAXAAAXA@ARAMGMA@%YG@,AA%MM%W—Y—AAY—

AG@‘Q G’XE@RKAAQX%Q@AYA %%%%,%EY-AAY—AGY—AAY—AAY—

AR YGARYGARGAAXA GARA AANS AANA AANA Y -G, G- YAAR-YAAYYGARY - AGY ~

AA%}Q&%@X&@&%@&%@? %%Y%% Pby-any-naY-any-aay-
A YAAYYGARAGARG GARGS AANA AANA ANA Y /SEYE, GAR TGARAAYYGARFY ~ARY -
B
AGYPEHYUS2006A002BBY -ARELAAH- B0 AAY- GAR-AAY-AGY-AGY-AAY~-
o A AT SR PRI A0, KA/ s
AG YAABYGARABAXATARG AANAY CARY ARYY -AGY, AAY-AAY-AAY-AGY-AGY-
T
AR YARBYAARATARATARA SANAY GAGY ANYY~AAY, AAY-AAY-AAY-AAY-AGY-

AAMMAXA%BA%BA@AXA%@G%%%\% A%%YG%\%MKYG%@Y ~ARY-

AR YARRYAARAEARG KAYA SAYAY GARY G ~ARY, AAY AAY-AGY-AAY-AAY-
AAYARYAAY 2 AAX 2 GARA GARG GAR) AW Y AN AAYAARYGARYGARy - nGy -
AAY- GAR ~AAY- AAY- AAY- GAR- AAY- GAR- GAR,

BAYARRYAARBEKARBRAYE AARDY GARY GAY ~BAY
GAR- GAR- AAY- AAY- AAY- AAY- AAY, GAR- AAY- GAR- AAY- AAY-

Oll@%\ﬁiﬁ@éotgﬁBSAAf ﬁéﬁ’tﬁﬁ‘g MIM%@Q&%lnlng 3-7 amino acid
GAR- AAY AAY (AAY L-AR— AAY Yh .

G%\E-aﬁéslﬁe AA¥ GHB @Boop%’&(: tAPe\frtAAY

A AR ARG ARV, G, ARYC AY. AR AR AN A e e
AR YAARYYAARYCARAGABARANA Y ARYY AANAY-AAY-CAR-AAY, AAY-AAY-AAY-
R I S e N ten S o EEE
CARMRYYAARYAAXACGARAGARAY -CAR-AAY, AAY-AAY-AAY-CAR-CAR, CAR-
CAR-AAY-AAY-AAY, CAR-AAY-CAR-AAY-AAY, CAR-AAY-AAY-CAR-AAY,
CAR-AAY-AAY-AAY-CAR, AAY-CAR-CAR-AAY-AAY, AAY-CAR-AAY-CAR-
AAY, AAY-CAR-AAY-AAY-CAR, AAY-AAY-CAR-CAR-AAY, AAY-AAY-CAR-
AAY-CAR, AAY-AAY-AAY-AAY-AAY-CAR, CAR-AAY-AAY-AAY-AAY-AAY,
AAY-CAR-AAY-AAY-AAY-AAY, AAY-AAY-CAR-AAY-AAY-AAY, AAY-AAY-
AAY-CAR-AAY-AAY, AAY-AAY-AAY-AAY-CAR-AAY, AAY-AAY-AAY-AAY-
CAR-CAR, CAR-CAR-AAY-AAY-AAY-AAY, CAR-AAY-CAR-AAY-AAY-AAY,
CAR-AAY-AAY-CAR-AAY-AAY, CAR-AAY-AAY-AAY-CAR-AAY, CAR-AAY-
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AAY- AAY, AAY- AAY- AAY- GAR- AAY- GAR- AAY,
AAY- AAY- AAY- GAR- AAY- AAY- GAR
W06 BNZ4PAY- AAY- GAR- GAR- AAY, AAY- AAY- AAY- AAY- PEEIRUS2006/002501
AAY- GAR- AAY- AAY- AAY- AAY- AAY- AAY- GAR,
CEL]%T%@) Y AAY- AAY- AAY- AAY- AAY,
&AR—AAY-AAY-AAY-AAY-AAY AAY- AAY- GAR- AAY- AAY-
AAY- AAY, AAY- AAY- AAY- GAR- AAY- AAY- AAY,
AAY%XYAAXY%XRA%%R%MQ%\% ~AAY-AAY, AAY-CAR-AAY-CAR-

AAY- AAY- GA onucl eot i des _of
AAYp@&YvdéAﬁDF?‘BsA%‘énzt\% nqzﬁpg ‘DSA%' a‘?ﬁ%&%ﬂcﬁé\ “FEST BhésCAR

ARYWARNY -NoASparaghnelaes AXe- vy -arAG-Qrst-oare A YandAY-AAY -
Hi stidine) as the m nor constituent AAY- AAY- gﬁ
CARCRY AT AT AR COVL ARV GO ARV OAY- (Y~ GRS Y -CaR

AAY%XRAAXAAAXAYAAXY%XYWMQR AR~ AAY-CA¥-AA¥-AAY-AAY -
AAY%&@QEA@&\;@@A ﬁ-ﬂﬁ@(—% iﬁé}%’- CAR-AAY-CAR-
AAyA/AxYAAmAAwaAWAYmmm,cmmm’-mm—my—my-
ARy R R A A KRR R Ny AR Gy R ~CRR-2AY~
CARAAXYCAYA@AXA&AXA%@GAR#@@¥{%§¥4VQRCﬁﬁ%%AAY AAY -AAY~-CAR-
B B AP G T PR AR oo O G PG00 Y Y-
CARARYRCAYARALXRAANY ADKR ARNY ANYF2RY,, CAR-CAR-AAY-AAY-CAR-
AR R AR AR A r O A AR ARy e
AAYARERAAEAKAYARAYA RAYARANA Y ALRYY /DL ARV-YALRR -CAR-BAY - CAR~
B A e A RANA A -
ALYCARRAARA YASKRAANY APNR (MR~ 0= ADYY- GAY—AAR-AAY-AAY -CAR-
VAR R R S A S S S e
CARAAWAA%A@AVARAKM)WAWYWW CANL-AAR-AAY.~BAY-CAR-

s AN B AR 01 A0 AP AR At

CARAARYAARA YCARY ARKR CANR CIVYY 70%Y 700R ARAY-AAY -CAR-AAY-CAR-

CAR%YAAXA%XAWAWAYWRWY CRR, RBY-RBY-CBR-ABY-AAY-
Y- AAY- CAY- AAY- CAY- AAY, " CAY-'AAY- CAY- AAY- AAY-

B EAPEGATA TCATY AN ANYE CYR (CRVE R AR Y ARY ~ARY -CAR-CAR-
AR YR RAAYAAY ACAX A AAYAR-AAY-CAR-CAR, AAY-AAY-AAY-AAY-AAY-

CAR-CAR, CAR-CAR-AAY-AAY-AAY-AAY-AAY, CAR-AAY-CAR-AAY-AAY-
AAY-AAY, CAR-AAY-AAY-CAR-AAY-AAY-AAY, CAR-AAY-AAY-AAY-CAR-
AAY-AAY, CAR-AAY-AAY-AAY-AAY-CAR-AAY, CAR-AAY-AAY-AAY-AAY-
ARAY-CAR, AAY-CAR-CAR-AAY-AAY-AAY-AAY, AAY-CAR-AAY-CAR-AAY-
AAY-ARAY, AAY-CAR-AAY-AAY-CAR-AAY-AAY, AAY-CAR-AAY-AAY-AAY-
CAR-AAY, AAY-CAR-AAY-AAY-AAY-AAY-CAR, AAY-AAY-CAR-CAR-AAY-
AAY-AAY, AAY-AAY-CAR-AAY-CAR-AAY-AAY, AAY-AAY-CAR-AAY-AAY-
CAR-AAY, AAY-AAY-CAR-AAY-AAY-AAY-CAR, AAY-AAY-AAY-CAR-CAR-
AAY-AAY, AAY-AAY-AAY-CAR-AAY-CAR-AAY, AAY-AAY-AAY—-CAR-AAY-
AAY-CAR, AAY-AAY-AAY-AAY-CAR-CAR-AAY, AAY-AAY-AAY-AAY-CAR-
AAY-CAR- AAY-AAY-AAY-AAY-AAY-AAY-CAR, CAR-AAY-AAY-AAY-AAY-
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CAY- AAY, CAY- AAY- AAY- CAY- AAY- AAY- CAY,
CAY- AAY- AAY- AAY- CAY- AAY- CAY,
WQ@2006 08240 AY- AAY- CAY- CAY- AAY, CAY- AAY- AAY- AAY- BEIYUS2006/002501
CAY- CAY, CAY- CAY- AAY- CAY- AAY- AAY- AAY,
CELI%%Y@_O Y- AAY- AAY- CAY- AAY- AAY,
-"CAY- AAY- AAY- AAY- CAY- AAY, CAY- CAY- AAY- AAY- AAY-
AAY- CAY, AAY- CAY- CAY- CAY- AAY- AAY- AAY,
AAY%XYCAXAWAQAXAWAY AOY:-ARY ALY, AAY-AAY- CAR ~AAY-AAY-

Y- EAY- CAY- AAY- AAY- CAY- AAY, AAY- CAY- CAY- AAY- AAY-
AAYAAR!YCA%YAMIYCM/YWW BAYAAY ARPY-AAY- ~AAY-AAY-CAR-
AAY%XY@XAMXAWAWAY%\?%\% AAY

Y- CAY- AAY- AAY- AAY- CAY- CAY, AAY- CAY- AAY- CAY- AAY-

CAY- AAY, AAY- - - -
Oligg&peﬁgpgé g_gﬁmagg@AAS‘th ! Y AAY tAAYcontalnlng 3-7 amino acid
re s%ﬁ{eéAﬁh CAYNCAYp £AYy %\6- A&PsY tl*AA\fra@@Y— CAYisCAYuAAY- and

Y- AAY, _AAY- AAY- Y- CAY- AAY- AAY- CAY,

GAhwamw BRYANNTS AR Wr,\mnstltuent
AAY- AAY- CAY- AAY- CAY- AAY- CAY, AAY- AAY- CAY- AAY- AAY-
AAYCAXYCAXR , ABXKRAAXY AANY CAMA GIOATCARYAAWAY -AAY-AAY-GAR, GAR-

B
AR YCAYRCAGARCAKY CAXY ARNY AXPYY ARAAOARNRAY -AAY-ARY, ARY-AAY-
BRI eyt ci
GARAAYYAAYY -BAY- AGKRAANY ARNR RN (I A/SAR-AAY-AAY-GAR-BAY,
A A AT AU A SAT AT A R ARTCRE ARG o2
AR YAARLAAYARSARYCARY ABYR ANV (/RA YWEABYGAR-AAY, ARY-AAY-GAR-

Z—\A\ﬁ% éAﬁé‘Aﬁﬁé A7y CAYy ABYR | GAR-AAY-AAY-AAY-AAY-AAY,
AAY- AAY- CAY, '‘AAY- AAY- CAY- CAY- AAY- 122
AR YWORFOOGY 0S40 ABCTR US2DD 67 BEY SRR~ AR 12 B8 ' ARRYARYY ~

AAWMKMYAAXA%XAWAMAY%\%%\% CAYrAAYYAAYY -AAY -
Y, AAY- AAY- CAY- AAY- AAY- AAY- CA
GABRARAAEARREIGARATARAY ADRY ABXY , GAR-ARY-GAR-AAY-AAY-ARY,
GAPA&YA%%%)&MKY%XYW@Q%Y?&M%%\Q%\? ARYR-ARY -
AAMAWWAWQARM@@M ANy T4y, AAY-GAR-AAY-GAR-

AAM\ANW%#&AAXAMA@XM %MWM@M&Y GAR,
Y- AAY Y, AAY- CAY- AAY- AAY- AAY- AAY- AA
AR TR AR TARAARY | AAYY AT - CAR-ART-GAR-BAY, AAY-AAY-

CAAYr AAY AR ICAYrAA XA AL A AAYA R AANR AR ASYA AWAAGAYLY - GAR~
AAY- AAY, AAY- 'AAY- AAY- AAY- AAY- CAY- AAY AAY- -
A AV AT AV AT AN~ AN AR G (YAt~ Y~
AAY-AAY, GAR-AAY-GAR-GAR-AAY-AAY-AAY, GAR-AAY-GAR-AAY-GAR-
AAY-AAY, GAR-AAY-GAR-AAY-AAY-GAR-AAY, GAR-AAY-GAR-AAY-AAY-
AAY-GAR, GAR-AAY-AAY-GAR-GAR-AAY-AAY, GAR-AAY-AAY-GAR-AAY-
GAR-AAY, GAR-AAY-AAY-GAR-AAY-AAY-GAR, GAR-AAY-AAY-AAY-GAR-
AAY-GAR, GAR-AAY-AAY-AAY-GAR-GAR-AAY, GAR-AAY-AAY-AAY-AAY-
GAR-GAR, GAR-GAR-AAY-GAR-AAY-AAY-AAY, GAR-GAR-AAY-AAY-GAR-
AAY-AAY, GAR-GAR-AAY-AAY-AAY-GAR-AAY, GAR-GAR-AAY-AAY-AAY-
AAY-GAR, AAY-GAR-GAR-GAR-AAY-AAY-AAY, AAY-GAR-GAR-AAY-GAR-
AAY-AAY, AAY-GAR-GAR-AAY-AAY-GAR-AAY, AAY-GAR-GAR-AAY-AAY-
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AAY- AAY- AAY, AAY- GAY- AAY- AAY, AAY- AAY- GAY- AAY,
AAY- AAY- AAY- AAY- GAY, GAY- AAY- AAY- AAY- AAY,
WO2006/BRIT4ANAY- AAY- AAY, AAY- AAY- GAY- AAY- AAY, PCT/US2006/002501
AAY- AAY- AAY- GAY- AAY, AAY- AAY- AAY- GAY- GAY, GCAY-
GAY- AAY- AAY- AAY, GAY- AAY- GAY- AAY- AAY,
CELIERYOAAY- AAY- GAY- AAY,  GAY- AAY- AAY- AAY- GAY,
AAY- GAY- GAY- AAY- AAY AAY- GAY- AAY- GAY- AAY,
Y5 - Y-
AAY% G%A%@@QXA AA%LR_ %é-@é\f' @M CAXvyABXR- ARY= ARY= E2R
GARGANY AAYA YWAVARAYA YRR YRR Y - GA&YGGRY- ARY- BAR-AAY- B AAY ~
GARQ&%Y%%AMA%M&Y%%—%X AAY-CAX- AAY—AA%GAR—
AAY- AAY- GAY- AAY Y- AAY- AAY-
DAY GANR GAYA WAVE PATA RACARYGAR BAY.- AAY. GMYAMYA%RA%‘(R TAAY-
GAR%XYWAWA%AMAM%Y—%‘?—%&Q AAXYAAXYGGXRAAXY GAR-
GAY- AAY- Y- AAY- GAY, AAY- GAY- GAY- AAY- AA
GARAAMGAA{AMA@&ARWW PRAYCERY- RRY-ARY- é&% NWAAY“
GAR%XR@XAMAMAWAMR PRYDAAY- GAY- ﬁAY-—AAY-AAP(—GAR—
Y- GAY- AAY- GAY- AAY, AAY- AAY- GAY- AAY- AA
AAYARVRANYE RANE BV A AR Y AR AAY ARPIGRPY ARV GAY P Y~
GAR%XRWAMAMXAWA%&GMY—@M GAYXRGAXYASXRAAXY-AAY -
Y- AAY, GAY- AAY- GAY- GAY- AAY- AAY- AAY
AAYGAM AAGARARE KA EAGAR 2 ARy ~AAY, GAR-ARY-AAY-AAY-GAR-
AAY%XYWAWAWAWA@%MAR—@@W ABYRGAXYAAKYAAXY ~ARY -

AAY- AAY- GAY- GAY- AA /—\A!\
AAYGQQRAAQAAAQA&B\QAKAQA A~ %}(—AAY, Y ~GAR-AAY-GAR-AAY-
AR YGAXYAAXARAY A RAX A RAANA AAYAIGAY, v -GAY-, AR YAAYRAAKYGAXY ~AAY -

GARGQQYMQA&XR'%@XXA 3\ % %{ K My -nAY-GAR-GAR-AAY -
AR YGAXYGAXAAAX A GAY¥AAANR AAYA VAN Y -G, GRE-YARRYASFERGARY ~AAY —

GAPG&@Y@%&XXA XBQ@XYW% %ﬁ A%%Y ~-AAY~-AAY-GAR-GAR-

AAYAAXYGAXA@AXAWMAMAR%MAR-&M,G%\AM\AYA/A\AYG&%R 2R3~

AR AN AR ART AR CAT AT AR GRT GAL ARY AR R

AAYABYRGAXA YAAXYGAXY AAXY GANY GAYY A0DR ABAR-AAY-AAY-AAY-AAY -

N

ARYGAEYAAYA YAARYCARYABKR GANY AXYL YL GRA Y -AAY - AAY AAY GAR-

AA’Q% %@A@A@Wﬁ@xﬁi@ AAY: AAY- GAY- GAY- AAY-

Oligonucleotides of peptide motifs containing 3-7 amino acid

residues with N(Asparagine) as the major constituent and

H(Histidine) as the minor constituent

AAY-AAY-CAY, CAY-AAY-AAY, AAY-CAY-AAY, AAY-AAY-AAY-CAY, CAY-
AAY-AAY-AAY, AAY-CAY-AAY-AAY, AAY-AAY-CAY-AAY, AAY-AAY-AAY-
AAY-CAY, CAY-AAY-AAY-AAY-AAY, AAY-CAY-AAY-AAY-AAY, AAY-AAY-
CAY-AAY-AAY, AAY-AAY-AAY-CAY-AAY, AAY-AAY-AAY-CAY-CAY, CAY-
CAY-AAY~-AAY-AAY, CAY-AAY-CAY-AAY-AAY, CAY-AAY-AAY-CAY-ARY,

CAY-AAY-AAY-AAY-CAY, AAY-CAY-CAY-AAY-AAY, AAY-CAY-AAY-CAY-

AAY, AAY-CAY-AAY-AAY-CAY, AAY-AAY-CAY-CAY-AAY, AAY-AAY-CAY-
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GAY- AAY, AAY- AAY- GAY- GAY- AAY- AAY- GAY,
AAY- AAY- GAY- AAY- GAY- GAY- AAY,
W26 ASZ4LAY- AAY- GAY- AAY- GAY, AAY- AAY- GAY- AAY- PAIYUS2006/002501
GAY- GAY, AAY- AAY- AAY- GAY- GAY- GAY- AAY,
CEL Lﬁﬁ @AY- AAY- GAY- GAY- AAY- GAY,
UAAY- AAY- GAY- AAY- GAY- GAY, AAY- AAY- AAY- AAY- AAY-
GAY- GAY, GAY- GAY- AAY- AAY- AAY- AAY- AAY,

AAY@%Y AAAA&G“A\&MM&Y%‘?—%@f CAY-AAY-AAY-AAY-AAY-AAY,
Y- AAY- GAY- AAY- AAY- AAY, GAY- AAY- AAY- AAY- GAY-
B AR AT RPN BRI AR ARV~ CAY- ARY-AAT-ARY, AAT-AAY-

AAYGAXYPMY%\? AAYAAYy AAY-GAY.-caY- AAY AAY-AAY-AAY-AAY-
Y- GAY- AAY- AAY- AAY- AAY, AAY- GAY- AAY- GAY- AAY-
CAY AR A 70 RV A ARGV AREY AL Y- CRYAATBT-BAY,

cAYAANY Gy AR AON-AAY:, GAY-—AAY-AAY-AAY-CAY-AAY, CAY-AAY-
AAY- GAY- AAY- AAY- AAY- AAY- GAY, AAY- AAY- %X GA\X Aﬁ
BAY pAKY 7N~ Yy AR SR ARV BAY ARV ARY,  AAY-CAYZARY-CAY-

AAY%Y%A%M&M&Y%MY" AAY-CAY-AAY-AAY-AAY-CAY,
BRY ARV ARV - R . RV BAY- ARY-CAY- Y, R -ay-
CAYAANY AT ARy GAYE YAAYEY -ANY--GAY,-CAY-AAY, AAY-AAY-AAY-CAY-

e

AR YGAXY AAYA AAYA AAYE YWORY AMY--AAY,-AAY, CAY-AAY-CAY-AAY-CAY-

o A AL AP Al AR AR A AL
AAYAAXEZWAA%A%WYW—%Y ~ARY, CAY-AAY-AAY-CAY-AAY-
R A A N Y bao ) B -
AL YCCAY GO GENACN Y -AON: - GON-CZGNAGE)N, COENAATNAGENAGENAAY -
cr SIS N T T R
AAYAGKY GENA B3BR Y GO -GN -GANATN-GAY,, GEN-GBN--GEN-ABKE AEK;
A NS4RS B BB o mmonr
DA YGBINY ACKAACKA GESA GAAR Y (N ACN-GBN, AGRY -CBN-CAY ~AAY-AAY-

AAY%&%%%@%{%%&—%&, AGHCENy - G AGDE.

CAYAGRY GGNA BERA B GANR GENLY - OB OAS , 2 006 08Y 248 Y ~CAY-AAY -

m%yméggckgww&&? G %%N % %’f % e

A YGGRYCGNABENA BERE ACRR GER Y AV GAY G@M@@M AV CRY-nay-
CAY-AAY, AAY-AAY-CAY-CAY-AAY-AAY-CAY, AAY-AAY-CAY-AAY- CAY-

CAY-AAY, AAY-AAY-CAY-AAY-CAY-AAY-CAY, AAY-AAY-CAY-AAY-AAY-
CAY-CAY, AAY-AAY-AAY-CAY-CAY-CAY-AAY, AAY-AAY-AAY-CAY-CAY-
AAY-CAY, AAY-AAY-AAY-CAY-AAY-CAY-CAY, AAY-AAY-AAY-AAY-AAY-
CAY-CAY, CAY-CAY-AAY-AAY-AAY-AAY-AAY, CAY-AAY-CAY-AAY-AAY-
AAY-AAY, CAY-AAY-AAY-CAY-AAY-AAY-AAY, CAY-AAY-AAY-AAY-CAY-
AAY-AAY, CAY-AAY-AAY-AAY-AAY-CAY-AAY, CAY-AAY-AAY-AAY-AAY-
AAY-CAY, AAY-CAY-CAY-AAY-AAY-AAY-AAY, AAY-CAY-AAY-CAY-AAY-
AAY-AAY, AAY-CAY-AAY-AAY-CAY-AAY-AAY, AAY-CAY-AAY-AAY-AAY-
CAY-AAY, AAY-CAY-AAY-AAY-AAY-AAY-CAY, AAY-AAY-CAY-CAY-AAY-
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ACN- ACN, ACN- ACN- GG\ GG\ GG\ GG,
ACN- GG\- ACN- GG\ GG\ GGN,  ACN- GG\ GG\ ACN- GG\ GG\,
WASBNGORAMGEN- GGN- ACN- GGN, ACN- GGN-  GG\- GG\ GE\PEAIZNIS2006/002501
GGI\I-ACI\I—ACI\I—GGI\I—GGI\I—GGI\I, GG\ ACN- GGN\- ACN- - GG\ GG,
o SO ACN- GGV GGV ACN- GGN, - GGV ACN- GGV GGV GGV ACN,
EEPGEN- ACN- ACN- GGN- GGN,  GGN\- GGI\- ACN- GGN- ACN- GG,
GGN\- GGN-  ACN- GG\ GG\ ACN, GG\ GGN\- GG\- ACN- ACN- GG,

AAY%{ o %&YA% %é@LA@k@\F%@@&Q\FMPA@N

CAY /RGN GON YAGRACRY GBRAY G@NY G@NY BERE AN 7N BN AN CAY -
ARY C%& %YA@N % AL % %‘-—A@N GAN -AAY-AAY-CAY-AAY-

ARY A G@@Y@@MA@&XAW@NY@Y PEKE N BN AN AN CAT-
AAY@!Z—%Y—‘%@Y‘ %" % A@&F %@\F AEN;-AAY-AAY-AAY-AAY-

BAY HONF G- G GER AR AGR R Ak G TR TG G231

AAYP@% AGN, v -AGN-AGN- G- A@M % N GE\-AAY-AAY-ARY-CAY-
CN-'ACN- GGN- GGN- ACN-

AAH@N A@@W%@YG&YA&YG@&Y ACKE ACN- GO\ GGN- GG\
GGN\- ACN, GG\ ACN- ACN- ACN- GG\ GG\ GGN,
AR Y GO AC ACHYGEYAGNY , GENYCSGNY-AAY, AAY-AAY-AAY-GAY, GAY-

AT CERUACN. . G AC G ACN: ACRY GERY GO 1> PP hy-aa-

ALY GG AGNE GRAMYCARYAGRY -AGN, GBNY-GAY-AAY-AAY-AAY, AAY-AAY-

ors BV TR RUAD /DL FARBANEN, -

GAY SO ACN GO, CA%YAGRY -GBY-ABN-AAY, GAY-AAY-AAY-GAY-AAY,

GAY%%%%AM%—@E% ARy AR G -Gy -

AAY GCAR GSADA WON YOARYACRY , AGRYGAERY -GAY-GAY-AAY, AAY-AAY-GAY-

s SR RN DL, O O O G-,

ALY OGhY GEhY GO AN AGY, GAN-AGNY-GAY-ARY-AAY-AARY, AAY-AAY-

AAY/@?/@' %AW%%&—@ I Gy Gy G - any -

GAYAGRYK GOBRACKR GEN GERY -BAN-GEY,, GAY- ~AAY-GAY-ARY-AAY-ARY,

GAY?&?%‘Y C%\ﬁ%\k%\f%:f%y—ﬁ% - G SRk R AN - AR -

ARYABKY GEAY GERY GO @AY -GBY-/AGN-RAY-AAY, AAY-GAY-AAY-GAY-

AAY%}{ %@%%%&%Y %A%C@'YA%% GAY,

BAY GO AGKY CENE -G+ AN GEN - G -AAY-GAY-AAY, AAY-AAY-

AY@E{%‘Y% G AN,y - SN %‘F AENy ANy GRl - GAY -
GGN- GGN- ACN- GGN- ACN- GGN- GGN
ALYECAY CCARACRR AR Y -GRY —~GAY -GAY, GAY-GAY-GAY-AAY-AAY-

AAY-AAY, GAY-AAY-GAY-GAY-AAY-AAY-AAY, GAY-AAY-GAY-AAY-GAY-
AAY-AAY, GAY-AAY-GAY-AAY-AAY-GAY-AAY, GAY-AAY-GAY-AAY-AAY-
AAY-GAY, GAY~AAY-AAY-GAY-GAY-AAY-AAY, GAY-AAY-AAY-GAY-AAY-
GAY-AAY, GAY-AAY-AAY-GAY-AAY-AAY-GAY, GAY-AAY-AAY-AAY-GAY-
AAY-GAY, GAY-AAY-AAY-AAY-GAY-GAY-AAY, GAY~-AAY-AAY-AAY-AAY-
GAY-GAY, GAY-GAY-AAY-GAY-AAY-AAY-AAY, GAY-GAY-AAY-AAY-GAY-
AAY-AAY, GAY-GAY-AAY-AAY~-AAY-GAY-AAY, GAY-GAY-AAY-AAY-AAY-
AAY-GAY, AAY-GAY-GAY-GAY-AAY-AAY-AAY, AAY-GAY-GAY-AAY-GAY-
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WD 2006/ 081249 PCT/ US2006/ 002501 CELLTH 009 ACN- GG\,

GGAN- GG\ ACN- GG\ GGN- GGN- ACN,  GGN- GAN- GEV- ACN- ACN-
WOENo/EIYY GAN- GAN- GG\ ACN- GGN- ACN- GG\, PCT/US2006/002501

GGN- GG\ GG\- ACN- GGN- - GGN- ACN,

GGN\- GGN- ACN- ACN- GGN,  GG\N- GGN- GGN- GGN- ACN-
CEL‘%&"% GG\ GG\ GGN- GG\ GGN- GG\- ACN,
ACN- GON- GGN- GGN- GG\ GG\ GG,

AAY%E%%%%MY—% Gy AChy GE Gy - A Y -
GG\ GGN- GGN- ACN- GGIN- GGN- GGN

ALY GBAY COAR GEFRR GO I RY CAN-BAN-AAY, AAY-GAY-AAY-AAY-GAY-

cay Gy %%%%MM%AY%%%&
GON- GON- GGN,  GON- GG\ GG\ GCN,

GAYG@\IYGCMWWY@@@% BEN- %ﬁ GAN é@f(lr é@(FAAY GAY-
AAY%%Y%%@%@}% A@\F GEN-- G- G- GEN- ALY -

2 G GNP TP LR 0 - CON N B, AR (A G AT -GAY-
GAY%%%%@@AY@\FM GENYCENyY -GAY-AAY-AAY -

GGN— GGEN- GG\- GCN,
R ERY CON O CONP TR GO B Gy e (O 24 -G Y-GAY-
AR YGENy GGNa GCNa GONa G, Y -GAN-GEN-GAN, @@y—mm AAY-AAY-AAY-

e T e

AL YCENy GO Y Cshly GENY QN -GAY, - 2EEN-27GEN GAN-GEN-GEX- BEK-GAY -

AAY%Y%A%A%@@_%@ %i_@_%t_@:?my_

AA YNy (GGG B GON G, Y -GAV-GAY, GAV-GEN-GEX-GEX-AAY~

R SO 34 S Rl 1Y 2 R G -

GA YCENYCONAGCNA GEAR BEN GEN, Y -GN G, CON-TCERYGGRYGGNY ~AAY -

SRS N 60 LY Y SRH R Gy

GAYCERYGCNAGENAGSSA AN Y -GN -GAY -GAY, AAY-AAY-AAY-GAY-GAY-

o 2024 03 P Y 2Ny SR RO O -

AAYCORYGGNAGCNAGCRATENRY (EN (F2N, ~AAY, AAY-AAY-AAY-AAY-GAY-

AA%Y%A%%W v A %m ARY-

ARYCERGERAGSNAGSNAGONR Y G CUN —AAY, AAY ~ARY-GAY-AAY-AAY-

AR RGN TR GO G GO G G aay Ry -eas

AR YGERYGCRAGERACERATCAR Y -AAY ~GAY ~AAY

G (glycine) as major constituent

GGN-GGN-ACN, ACN-GGN-GGN, GGN-ACN-GGN, GGN-GGN-GGN-ACN, ACN-
GGN-GGN-GGN, GGN-ACN-GGN-GGN, GGN-GGN-ACN-GGN, GGN-GGN-GGN-
GGN-ACN, ACN-GGN-GGN-GGN-GGN, GGN-ACN-GGN-GGN-GGN, GGN-GGN-
ACN-GGN-GGN, GGN-GGN-GGN-ACN-GGN, GGN-GGN-GGN-ACN-ACN, ACN-
ACN-GGN-GGN~GGN, ACN-GGN-ACN-GGN-GGN, ACN-GGN-GGN-ACN-GGN,
ACN-GGN-GGN-GGN-ACN, GGN-ACN-ACN-GGN-GGN, GGN-ACN-GGN-ACN-
GGN, GGN-ACN-GGN-GGN-ACN, GGN-GGN-ACN-ACN-GGN, GGN-GGN-ACN-
GGN-ACN, GGN-GGN-GGN-GGN-GGN-ACN, ACN-GGN-GGN-GGN-GGN-GGN,
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GON- GGEN, GCON- GON- GAN- GGN- GG\ GCN- GG,
GCN- GCN- GG\ GGN- GGN- - GG\ GCN,
WOEN6/ABIMIGCN- GCN- GGN- GAN- GGEN,  GAN- GCN- GCN- GG\ BCINUS2006/002501
GGN-GGN GGN- GON- GCN- GGN- GG\ GCN- GG,
CEL GGN- GCN- GCN- GGN\- GG\ 126 WO 2006/ 081249
IPEPUS2006/ 002501  CELLTH 009 GGN- GCN,
GGN- GCN- GG\ GON- GON- GAN- GG,  GGN- GCN- GAEN- GG\ GCN-

GN%%?FE§§FC§§f+é§ﬁ*é%ﬁ*(éEN'@ﬁN'QEN'@ﬁNFGGN GGN, GGN-GGN-

GON RN RN CERN COPEIBEEEEEEMN -AEN- 6N, GERN RN cely-GeN -
ACN%‘F@R&N%%%%@N‘MN ~ACN-GGN-GGN-GGN,

ACNEGRN GBI CERN Rl CE AP OGN -GEN- GG\ 86N 6N GRRI-CGN-

GGNGEENGE%N &%ﬁ*CE@hii@ﬁi%a&iaﬁN-@@N—@@Nw GGN-ACN-GGN-ACN-
GGN- GCN- GG\- GG\

ENCERY GEREBEN R O e S AR GERN R -2

GGNGE%hcﬁhN gﬁ%£é§h£@§ﬁ+GﬁﬁﬁiaaﬂdaaﬂdaaN ~ACN-GGN, GGN-GGN-
GCG\- CGGN- GGN- GGN- GGN\-

ACNGERNCERN Gl G@EWW@@N‘%& G GERNGERN R AN~
ceNCRNN GO N GERK GEbly G -G -GEN-GAON, AN -ACN-ACN-GGN-GGN-
N

GONGERNGERE BERE B RN e et -GN AN IGERNGARI R A
GGNCSINGCONC N CEisk GEl - GEd 3 a-GEN-GBN, GAYN-GGN-ACN-GGN-GGN -

GO, GO GOV GON. G Sl Gy e
SeeTyEs St ergie Qe g t e e clies Mec e cyitee AN
ACNCCNNGGAC N CE CEbb QUi -CEaht @A -@aEN, GA N - GGN-GGN~GGN-ACN -

GENICR B e R R B
CoNGANEcA-EORE SR R bk G o R GERY oo
ACNCENNGCHC NCENN SEIsh QUM -GN @B -G, GAN-ACN-GGN-GGN-ACN -~
o R R R TAI a AP
GGNCEANNGCNGNOENN CERN RSN -G TN -GN, GEGN-ACN-ACN-GGN-ACN -
GRS B I e P
GGM@W&GN@SNGBNN%NG&&N@N@N,G(QGN—ACN-GGN—GGN*ACN—
R TR ST gy PP
ACWGNWWMW@NWWWWN ACN-
cof SRl FHR T AN -ircr-cor-

GGEN- AGY-
ACNGEHGECBERC NGB A - QB@Y-(E%N:W RGN - AeN-Gen-AcH-
2o ERHECL NN RN B A, B BNy y-con-cr-
GG\ GGI\I- AGY- AGY, AGY-

ACN-ACN, GGN-GGN-GGN-ACN-ACN-ACN-GGN, GGN-GGN-GGN-ACN-ACN-
GGN-ACN, GGN-GGN-GGN-ACN-GGN-ACN-ACN, GGN-GGN-GGN-GGN-GGN-
ACN-ACN, ACN-ACN-GGN-GGN-GGN-GGN-GGN, ACN-GGN-ACN-GGN-GGN-
GGN—-GGN, ACN-GGN-GGN-ACN-GGN-GGN-GGN, ACN-GGN-GGN-GGN-ACN-
GGN-GGN, ACN-GGN-GGN-GGN-GGN-ACN-GGN, ACN-GGN-GGN-GGN-GGN-
GGN-ACN, GGN-ACN-ACN-GGN-GGN-GGN-GGN, GGN-ACN-GGN-ACN-GGN-
GGN-GGN, GGN-ACN-GGN-GGN-ACN-GGN-GGN, GGN-ACN-GGN-GGN-GGN-
ACN-GGN, GGN-ACN-GGN-GGN-GGN-GGN-ACN, GGN-GGN-ACN-ACN-GGN-
GGN-GGN, GGN-GGN-ACN-GGN-ACN-GGN-GGN, GGN-GGN-ACN-GGN-GGN-
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AGY- GGN- GAN- GG,  AGY- GG\- AGY- GEN- GG,
AGY- GGN- GGN- AGY- GEN, AGY- GG\ GGN- GGN- AGY,
WOEN6AEIT4NAGY- GON- GAN, GON- AGY- GA\- AGY- GG\, PCT/US2006/002501
GON- AGY- GG\- GGN- AGY, GON- GG\ AGY- AGY- GGEN, GGN- GG\ AGY-
cELL A GY, GG\ GGE\- GGN- GEAN- GG\ AGY,
- GAN- GG\- GAN- GGEN, GGN- AGY- GGE\- GGEN GGAN- GGN,
GAN- GA\- AGY- GG\ GEN- GAN,  GGN- GGN- - GGAN- AGY- GGN- GG,

ACNQE%hCﬁ@éﬁza&ﬁzi&ﬁxﬁéﬁ3§&N—Gﬁﬁfﬁﬁ%FCﬁhhcﬁéh é@ﬁ’%ﬁ@(ACN—
AGY- AGY- GG\- GGN- GG\ GE\, AGY- GG\ AGY- GG\

GGNYES PO (BRO SN S BCRUSEF6 A 2561 - @ELWO@)@N Sh-dal-
GGN@&%&CI@%NXE%M¥56N33&N33&N4@@M GO Gk ek AGYN GENI - ACN -
GON- GGN- GGN- AGY,  GGN\- AGY- AGY- GG\
N R AN G- G - GNPy AEN- O Rer G 6N~
GGNcﬁﬁhA(a%§i§F§§§$§i§§¥§gﬁN ggﬁHG@ﬁN-ﬁ?N-G@N¥§§N+GEN+GGN—
con o LA AN AL, Y G AGE S G Ao
ceNCEk CREE@EIGEENREINGENAGREN -AGK- AGY- AGY- GGN- GG\
GGN- GGN, AGY- GGN- AGY- AGY- GG\- GG\- GGN,

AGY-
R e A G R MO Bk P RO ACHBERESeRE oo~
GGNCEBNAGYY , AGYN-CEANK AN -AGK, AGHICGRNGGRNN-GGN, GGN-GGN-GGN-
AGY- AGY- :
e e e e e ee See e Ty Ne
GCNOGEBNAGYY , AGRYN-CIEhN -GN -COY-AGK, AGENGGNN-GGN-GCN-GCN, GCN-
AGY- 2
A AT GO AT GO B BT RG” AGS B BN AG oo
GCNGGEN G3BN - A@BY=- A0V, B -GHY-GEN-AGH-GGN, GGN-GCN-GGN-GCN-
AG -
oA R A G Lo & G AGY RGP Ao
GGNGGNN GEBEN R AGN A FFU-QSN- AGENGEHN - GGN-GGN-GGN-GGN,
oo AT AR TN S IR s R B ERY e
GGNAGYN ORI - Gﬁﬁ&ﬁ@ﬁNf¥§Nf§§m1i$$A@Niﬁﬁw GGN-GGN-GGN-GGN-

G A QY Db AR,
GCN C G GCN-GGN-GCN-GGN-GGN-GGN,
A e A ERER AGY, 'GN- AGY- GO GON- AGY-

CCNEGRVAGY! - G G AR AESH74SH-GEN-GEN-GCN-GGN,  GCN-GGN-

GGNEE%@%%%PEG%NA&abﬁI%thééﬁiggﬁ GGN-GGN, GGN-GCN-GGN-GCN-
AGY- AGY- GGN\- GG\ A GCGN- GG\- AGY-

GONAGPNGERGN CERN CERN AGTY Tl 51 GEIAGEN - GGNG%(\;LNA%N GCN,
NI Oy ARV Gty Gy, ASI-A$ei-GCN-GGN-GCN-GGN, GGN-GGN-
GCN- GGNGEQﬁGE%QA&25§&25§(%E§12%N(égﬁ(ggﬁf%ﬁﬁéﬁﬁﬁﬁgzﬁ—GCN—
GGN-GCN, GGN-GGN-GGN-GGN-GCN-GCN-GCN, GCN-GCN-GCN-GGN-GGN-
GGN-GGN, GCN-GGN-GCN-GCN-GGN-GGN-GGN, GCN-GGN-GCN-GGN-GCN-
GGN-GGN, GCN-GGN-GCN-GGN-GGN-GCN-GGN, GCN-GGN-GCN-GGN-GGN-
GGN-GCN, GCN-GGN-GGN-GCN-GCN-GGN-GGN, GCN-GGN-GGN-GCN-GGN-
GCN-GGN, GCN-GGN-GGN-GCN-GGN-GGN-GCN, GCN-GGN-GGN-GGN-GCN-
GGN-GCN, GCN-GGN-GGN-GGN-GCN-GCN-GGN, GCN-GGN-GGN-GGN-GGN-
GCN-GCN, GCN-GCN-GGN-GCN-GGN-GGN-GGN, GCN-GCN-GGN-GGN-GCN-
GGN-GGN, GCN-GCN-GGN-GGN-GGN-GCN-GGN, GCN-GCN-GGN-GGN-GGN-
GGN-GCN, GGN-GCN-GCN-GCN-GGN-GGN-GGN, GGN-GCN-GCN-GGN-GCN-

GGN-GGN, GGN-GCN-GCN-GGN-GGN-GCN-GGN, GGN-GCN-GCN-GGN-GGN-
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GON- AGY, GGEN- GGE\- GAN- AGY- GEN- AGY- AGY,
GAN- GG\- GAN GGN- GGN- - AGY- AGY,

W6 MEIZ4CEN- GEN- GGAN- GAN- GEN,  AGY- GE\- AGY- GG\ BONUS2006/002501
GON- GGEN,  AGY- GG\ GG\ AGY- GEN- GG\- GG,

& GO\ GGEN- AGY-  GG\- GG,
CEL@-O@::GGN-GGN-GGN-AGY-GG\L AGY- GG\ GGN- GGN- GA\-

GGN\- AGY, GG\ AGY- AGY- GG\ GGN\- GGN- GG,
GGIEEEACEIRENCAGY SN CEMN GEBN -GGN, GGN-GCN-GGN-GGN-GCN-

G O G A AR CER CERY R AGE B SO BUN-GaN-
GCNAEGEEAGECAGY s BN CEBN Gl -GCN, GGN-GCN-GGN-GGN-GCN-

2 CRACL O HOY: G- GO, G, O AGY; O Oy

GCNEANNGEGINNGAGYCACYEN SEBN GG -GCN, GGN-GGN-GCN-GGN-GCN-

o 5% R0 AL SO PO PO S GO RO A B o
CCIGEEGEE ABSRCEENC AEYCN 1 28N WO 200G 0 8IRM I GN-GGN - GCN-GCN-
SR Bt e R ek e A o e e e oo
GCIEECNGEGC NGGRINAGYN GENN GESN GBBN -GN GEN N-GGN-GCN-GGN-GGN~—
oo S AT AT ey AP LETRER o
GG EEFIGENCNGERNEGRN N GEN SRR AGHN GO GE I CEREARN - GGN -
SO N N o AR R ™ G ARG eon-een-
ORI GEEEERCNECRN EBRN - GAR- GEIN GEIN- (-GS ~GGN-GGN-GGN-
o R RN CAr Care R R T oA i iy -ecn-cen-
GONAFRNGENCHERCEERC N CARY CERN CARN (ZBN QEEN - GEN-GCN-GGN-GGN -

GRS AR R N - %%ﬁk%‘ Gy %’% GGN-GCN-GCN-
GON- CAR- CAR- GGN\- GGN, CAR- GG\- 'CAR-
GGWU@G@GQGW@QCN@N@N@@ C@@WN@“@N—‘@@N

GGW%GN%@N%‘NG@NC@N%% GGN-GGN-GGN-GGN-GCN-
R- GG\ GG\ R- GG\ GO\ GOV GGN,

GGWG@AQG@GQGWWNC@\N @B‘NJ -G-GOV G -GN -

GGNINICHRIC NG AR HRE N Gl Kk G&%@é&w-@%& GR-cen-
CAR- CAR- GG\ GGN- GG\ GG, CAR- GGI\- CAR- GG\- GG\ GGN

GONARNEGIG HGREEARS BERC BEREN CARY G GG R AR GEEN - 6CN -

GGNCARNGEN 6 NCN e Cobly CARN - Gk aR- CAR- GEN- GEN- GG,
GGN\- CAR- GGN- CAR- GG\ GGN, GG\ CAR- GG\- GGV CAR- GG\,

GGﬁgggﬁgﬂég?3§égggégﬁ%ﬁ&%ﬁﬁGN-AGY-GGN, GGN-GGN-GGN-AGY, AGY-
GGN-GGN-GGN, GGN-AGY-GGN-GGN, GGN-GGN-AGY-GGN, GGN-GGN-GGN-
GGN-AGY, AGY-GGN-GGN-GGN-GGN, GGN-AGY-GGN-GGN-GGN, GGN-GGN-
AGY-GGN-GGN, GGN-GGN-GGN-AGY-GGN, GGN-GGN-GGN-AGY-AGY, AGY-
AGY-GGN-GGN-GGN, AGY-GGN-AGY-GGN-GGN, AGY-GGN-GGN-AGY-GGN,
AGY-GGN-GGN-GGN-AGY, GGN-AGY-AGY-GGN-GGN, GGN-AGY-GGN-AGY-
GGN, GGN-AGY-GGN-GGN-AGY, GGN-GGN-AGY-AGY-GGN, GGN-GGN-AGY-
GGN-AGY, GGN-GGN-GGN-GGN-GGN-AGY, AGY-GGN-GGN-GGN-GGN-GGN,
GGN-AGY-GGN-GGN-GGN-GGN, GGN-GGN-AGY~GGN-GGN-GGN, GGN-GGN-
GGN-AGY-GGN-GGN, GGN-GGN-GGN-GGN-AGY-GGN, GGN-GGN-GGN-GGN-
AGY-AGY, AGY-AGY-GGN-GGN-GGN-GGN, AGY-GGN-AGY-GGN-GGN-GGN,
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GG\ GEN- CAR- CAR- GG\ GG, GG\ GGA\- CAR- GG\ CAR- GG,
GAN- GG\ CAR- GA\- GG\ CAR,  GG\- GGV GG\ CAR- CAR- GG,
WOEN6MBIMIOCEN- CAR- GG\ CAR, GG\ GG\ GGN- GGN- CARPCHBS 10062002501
CAR- CAR- CAR- GGN- GGN-  GGN- GGN,
CELI%@O@IL CAR- CAR- GG\- GGN- GGEN, CAR- GG\ CAR- GGN- CAR-

CAR- GG\- CAR- GG\ GGN- CAR- GG\,

CAR- GG\- CAR- GGN\- GG\ GG\ CAR,

AGYCQBNG@HNGE%hCéﬁhﬁééﬁCxit§1E¢N15§ﬁiaaNdaa¥-@éR Gy -GGN-
CAR- GG\, CAR—C-:G!\I—GG!\I—CAR—GG!\I—C—IG!\I—

GONCRRNGERNGARY GRS ¥ AL TSI ~GGN- GGN GGN-AGY-GGN-AGY-
GGMlﬁﬁﬁxikﬂﬁ%bgﬁhbﬁléhﬁ¥ﬁtﬁKEGNCﬁﬁ@ﬁﬁ%h@ﬁkmﬁﬁﬁﬂGGNN ~-AGY,

CAR- CAR- GG\- CAR- GG\

GGNCQQNCAQYGéﬁXGEﬁﬁCQ@y RN - AGY GGN -AGY-GGN, GGN-GGN-
AGYC6@NC68NGﬁNYGEhbﬁﬁbEﬁJEEﬁIiGY4ﬂ&¥4@§ﬁ<3§§N3@NNGGNN AGY-—

GG\ CAR- CAR- CAR- GG\- (%SN- G%'E‘;
GGNQ@QXCAﬁGéAﬁGEEﬁEE?@?Ntﬁ§¥t§§¥ GY, Y-AGY-AGY-GGN-GGN-
GCNCAMNCARCEARS S GANE CARS 1 G N <8tk , CAR YCAIRNCENYCGINN - AG Y —

GGuggéNgﬁgpéééHggﬁg%A _N%ég%%%g}f%gﬁfzagY—GGN—AGY—GGN—GGN—
GGNSENYCARGESNG Bk BN GARS GARS N @, CAR YCENNCARNGANY - GGN -

e AT LG B Hprggor-con-oon-s0r

GGNPELW/S2006602601 -GCAELATH- D09 CENN- GAR,-GGN-GGN-GGN-GGN-

AG Y%Y%G%W %{ﬁ ,%YC—%%Y%%N%N -AGY-

GGNSAHIGERGECARSEENE ITARS N -CARN BN —GGN, AGY-AGY-GGN-GGN-GGN-

GGQg%%ﬁg@%ﬁ%§§ﬁ%§§ﬁ%§§§%§&ﬁ%§&g%%éﬁé§§§ﬁzﬁ§§¥§h&E@N—AGY—

GCNSEGNGOYCEENGTARS TARS N GBN -OXRY ~GGN, GGN-AGY-AGY-GGN-GGN-

cofBs N PO A B S A OB 11

AGYCARNGEGCOARGEENC BN G3pN 8B ~AGY, GGN-AGY-GGN-AGY-GGN-

A

COICAR CEICHERCNENG BENG Y (IR €ARI-GGN, GGN-GGN-AGY-AGY-GGN-
AG%§§§§§§§d@é@NﬁgﬁbgﬁﬁbgiﬁbﬁiﬁhN5%@&Cyﬁéﬁza&ﬁ3¥%%3§@N AGY-

CAR- GG\ GGN- CAR

AGYEEHCARCHERGECNGEEREN CARY GBI -AGY, GGN-GGN-AGY-GGN-GGN~

AG YEANCAR G (N (FON GO AR v bty G\ CARN ARGy - AG Y -
GGNFGGN, GGN- GG\ CAR- GG\ CAR- GG\ 'GaN,

GGN;Q@Mgg@Q@qﬁsggﬁG@EﬁpYcﬁ@ﬁtﬁﬁy AGY, GCN-GGN-GGN-GGN-GGN-
AG%3§&%33EG§ARG@GHGﬁfﬁbﬁfﬁbﬁlﬁhNI@@hC¥Qé$3a&NC%BYC%BN GGN-

CAR- GG\- CAR-

Gewgngxyyﬁgﬁﬁ@Aﬁgggﬁpy GGN-GGN-GGN, v -GeN-ceN-ceN-acy -

GGN-GGN,
GGN-AGY,
GGN-GGN,
AGY-GGN,
GGN-GGN,
AGY-GGN,
GGN-GGN,
GGN-AGY,

AGY-GGN-GGN-GGN-GGN-AGY-GGN, AGY-GGN-GGN-GGN-GGN-
GGN-AGY-AGY-GGN-GGN-GGN-GGN, GGN-AGY-GGN-AGY-GGN-
GGN-AGY-GGN-GGN-AGY-GGN—-GGN, GGN-AGY-GGN-GGN-GGN-
GGN-AGY~GGN-GGN-GGN-GGN-AGY, GGN-GGN-AGY-AGY-GGN-
GGN-GGN-AGY-GGN-AGY~GGN-~GGN, GGN-GGN-AGY-GGN-GGN-
GGN-GGN-AGY-GGN-GGN-GGN-AGY, GGN-GGN-GGN-AGY-AGY-
GGN-GGN-GGN-AGY-GGN-AGY-GGN, GGN-GGN-GGN-AGY-GGN-
GGN-GGN-GGN-GGN-AGY~-AGY~GGN, GGN-GGN-GGN-GGN-AGY-
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GGN- CAR, GG\ GG\ GAN- GGN- CAR- CAR- GG,
GAN- GG\- GG\ GG\ CAR- GG\ CAR-

WOEN6/MBAIMICEN- GEN- GGAN- GAN- CAR, CAR- GG\- GG\ GG\ BONUS2006/002501
GON- GGN, GG\ CAR- GA\- GGN- GGA\- GG\- GG,

CAR- GG\ GG\- GG\- GG,
CEL@E()@::GG\I-CAR-GG\I-GG\I-GG\L GAN- GE\- GE\- GG\ CAR-

GO\ GGN, GG\ GG\ GAN- GG\ GG\ CAR- GGN GGN- GG\ GAR,
GGNCABYCRIc G NCEN CARN K - EEHN-1EY GEY--GAR-CBARGGN-GGN-

GGN\- GG\ GGN, GG\ GAR- GG\ GGN, GG\ GAN- GAR- GG,
GONGERNGORCBCRE Y CERN AR~ ¢l (ke (G- @GN AT -G6N-GaN-
GGNQE&NGAEGSGNEQEEEQEAEYEﬁﬁhiﬁaw dAR- @AN-GEAN-GGN-GGN-AGY—

GON- AN GG\ GAR- GAR, GAR-
GGNG&@@G@&G@W%&@“(E&N@% cc\ee

GAR- GG\- GG\ GAR- GG\, GAR- GG\- GGN\- GG\ GAR,

GGNGEHGARRGARABINCTEANGN CONIGARFIAGNGARSGNGEAYN-GGN-CAR, CAR-

GG@%@%N%@EN?E%&&%%%ﬁ%%%E%§§§é;?&é;égﬁg%%égaéN,Ggﬁhﬁﬁ%&géﬁ%—
CCNSARRGGNAGSNCEENCTBENEIBAIGN, CEi-GAR -GG -GEN-GGN, GGNN-GGN-
R R oGk A B ™ R R P B B A ARy CRR-
CARGARNGARNEGN CGNARSRGIBENR R (AR I GAR REGG GGNGENR - GGN,
o SRR ol S BB R R o
CONGANCEBARABCRCEARGN ECAR GG N (X3 -(GRR -GA%-GEY, GRINGGRN -CAR-
o DY IR SR S VO B s
GCNGGRRGENNGARNGERN GARN GEREN P (AR - AR QAN CGHN- GAR - GGN-

GGNG@XRG%NG@HN@BG@BG%N%%% G%'&N—@@N GAR-coN-
GG\ GG\ GAR- GAR- GAR,  GAR- GAR-'GAR- GG\-
CAHQQQR@GNARGﬁRRG@ﬁNGﬁ@Ntﬂ@ﬁrﬁ@@(I@@Rzﬁ@N CAR-CON-CEN-GaN,

cARONENCSINGARR N CARN , AR 5Ny~ GGN-GGN-CAR-GGN, CAR-GGN-
GAR—GG\I—GAR—GG\I—GG\I—GAR—GGI\I GAR- GGN\- GAR- GGN\- GGI\-

GONGENNGARN-CAR GERN GERE CARE (X RGN, GG~ CAR-GGN-CAR-

GENCARNG R INAGAR b N AR EdYy, GGN-CAR-GGN-GGN-GGN-CAR,
GAR—éISl\I—C—ZG\I—GAR—C—IEI\I—C-IH\I—GAR GAR—C-ZGI\I—C-IEI\I—C—IEI\I—GAR

GENGEYNGARR ~CAR- @@%@@ﬁﬂ#cﬁﬁﬁrﬁ@ﬁr@ﬁ?1§§@ CAR-GGN, GGN-GGN-
C A RARNCERINGSNR R (s N GAEN (B -CAR-GGN, GGN-GGN-GGN-CAR-

GGNGéﬁgyquGNGgﬁNegﬁNcﬁgptgﬁgtggg(EAR'Gﬁ;@é3%Xﬁ3ngGé§N GGN-
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LS5Fcopst: 7t 4t bnd dr Crdr e Lt Es| dties f o e 'am no acid
) selected fromAla|(A), Ber (B5), Thr ([2)7,
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Sard brologically active protein conjugate has a
nodi fied plasma half-life conpared to the intrinsic
hal f-1ife of the unconjugated biologically active

pol ypeptide. 2. The protein conjugate of claim1l,
wherei n said
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peptide conprises 3-6 ami no acid residues. 3. The
protein conjugate of claiml, wherein said peptide
weompsres 3 amino acid residues. 4. The prot ePEI/US2006/002501
conjugate of claim1, wherein said peptide conprises
4 amino acid residues. 5. The protein conjugate of
CLAIMSclaim 1, wherein said peptide conprises 5 anino acid
residues. 6. The protein conjugate of claimb5, wherein
2?' Sgi_? ner f@&%ﬂd?i@%ll@pnprié’eﬁvé anpnotatnd reshdugate
of peptide. 7. e protein, conj te of L m_1,
compriwiérei A s@@llo%ﬁﬁ]i]obé @&Fﬁf‘ﬁesegoéyﬁﬁ#ﬁgggci%‘)?éis? uevii.a @
peptigé ﬂgﬁapEQt%|%dyyﬂéﬂﬁﬂdéC%oﬁéﬁﬁﬁﬂﬂg vhemeion tsai dbout 500
_ m nor constituent conprises 1 am no acid residue of
units saf da pepride. Compr MBTD0B? 0815%d BCHUobe/ Yo2s01"C °F

more ﬁesj;J%éor&E el L capiMgal e of selakred, ybereiy s8)qd Asn (N)
peptide has a sequence consisting of Nand T amno__.
and Ghui €0) r esnduas. 21O Pe Ftiel reitn) UYAE eObf MEF§i mePldues

¢ ondNSIAID 2214 SEotide Bagnanseausneeseensesti marofih, A
ot °%%n Jéwarﬁ?ﬁio ascﬁlpg resi dues.All. l(ITﬂe Srotzi ?ﬁcog' lxlcg(laple o
(D), ®fncl@ai maluwkreihisaid) peptfae HY 'apé"@éf&élﬁg]e at none
of sa%gn?hihbn%éyaégf@d?§é§ghﬂoi@ﬂ§¥id?ﬁ%ﬁ&@scoﬁgti{bént and
protein conjugate of claim1, wherein said peptjde .
said hdsicar sequehttuenhsi sticly ¢haN afale diabPeEfylly active

resi dues . nibe pr, i 4 ' £ piielaiml d t
prom%e?%?ﬁug%%% h%ol ?pgﬁﬁd{éﬁ%%ﬁm nal W?t Eérgs?:)nggtre °
the totsandibi ohayfedlify aéti wbepolpsepigeted biologically

active polypeptide.

2. The protein conjugate of claim 1, wherein said

peptide comprises 3-6 amino acid residues.

3. The protein conjugate of claim 1, wherein said

peptide comprises 3 amino acid residues.

4. The protein conjugate of claim 1, wherein said

peptide comprises 4 amino acid residues.

5. The protein conjugate of claim 1, wherein said

peptide comprises 5 amino acid residues.

6. The protein conjugate of claim 5, wherein said
minor constituent comprises 1 amino acid residue of said

peptide.

7. The protein conjugate of claim 1, wherein said

peptide comprises 6 amino acid residues.

8. The protein conjugate of claim 7, wherein said
minor constituent comprises 1 amino acid residue of said

peptide.
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14. The protein conjugate of claim1, wherein said
pol ypeptide is Ctermnal with respect to said

whr@bogizaal |y active pol ypeptide. 15. The pr oP€I/nS2006/002501
conjugate of claim1, wherein said polypeptide is
situated at both the N and C—terninui wﬁtq_ r §$e
a1g, Théﬁb

ct_to_.
sai d%i ol BfecaoFeady i SR PR pPEdéE: oter ngald

peptid%onhggatg Af flcldd 1comhereiingsabg P @i @al bypino acid
active polypeptide is a cytokine. 17. The protein
residueenj ugate of claim 16, wherein said cytokine is
granul ocyte colony stinulating factor (G CSF). 18. The
pr ot gign c@pjcu f cdahPudbreWBer jlnisail, wyéokinesaid
IS hﬁﬁ%n g?%hﬁﬁ&ﬁgghone. g%% The protein conjugat.e of 4
peptidel ahmsl6a WRIEETES aic®nsdyioki%he Afs Hn ?Ih(gepéfe gne act
residuckrd WO 2006/ 081249 PCT/ US2006/ 002501 20. The protein
conj ugate of claim19, wherein said interferon is a

beta-interferon. 21. The protein conjugate of claim 4
19, vier eiThes v %Pt it efPRIBARFS Qfgﬁrﬁ?gkﬂi n%rer‘rfﬁ%ﬁ.ln sat
peptidi®: nke ProLelneconj ugate Ofied aign 1o vagaei s saiitho acid
i ol'ogically active polypeptide conprises an anti body,
residwad i body fragnent, proteolytic antibody fragnent or
domain, single chain antibody, genetically or

chem cal | yrpt)h m zefh éehﬁgggxeoroff ragent 11 heheekin said
23. e protein conjugate of claim1, wherein said \dq
peptids olhagi cal | yegeenve potypeptine npri se8da QoldHyY 2C%
residé&%zo or gpl60 gl ycoprotein. 24. The protein
conjugate of claiml, wherein said biologically

active pol ypeptide conprises a coagul atjon fa&tor” L4
25. Tha. protei prebalugseegnadtaith 1S 198 &1 n "Ogr ¢ S2+

polypeptide is N-terminal with respect to said biologically
active polypeptide.

14. The protein conjugate of claim 1, wherein said
polypeptide is C-terminal with respect to said biologically
active polypeptide.

15. The protein conjugate of claim 1, wherein said
polypeptide 1s situated at both the N and C-terminus with
respect to said biologically active polypeptide.

16. The protein conjugate of claim 1, wherein said

biologically active polypeptide is a cytokine.

17. The protein conjugate of claim 16, wherein said

cytokine is granulocyte colony stimulating factor (G-CSF).

18. The protein conjugate of claim 16, wherein said

cytokine is human growth hormone.

19. The protein conjugate of claim 16, wherein said

cytokine is an interferon.
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bi ol ogi cal |y active pol ypeptide conprises a sol uble

receptor. 26. The protein conjugate of claim 25,
wob@sesn4sai d sol ubl e receptor conprises a tunBCT/US2006/002501

necrosis factor (TNF)-a type Il receptor. 27. The

protein conjugate of claim1l1l, wherein sa

bi ol 29i calhy BEPEPERPEPYREEELGe Odorfdidbsl?, wherein said

1nterfﬁ5¥£h£gpglsg - 1%% fheoprotein conjugate of claiml,
|f|e ﬁalf-llfe that is decreased

relatlve conpared to the |ntr|n3|c hal f-]ife of the .
uncoBjugafbe bireltedhnc &Ry ugattieveT potd/ e éﬂewhﬁﬁél hgaid

interfg Fe&g 80 %Hﬂgtgnggr§5§bﬂ‘28 wherein said
ogi cal | y active pol ypeptide conprises a

reconbi nant activated protein C 1 WD 200 /0812
PCT/ 222006h@0 250 €130, CahBIGR ot ePf Egﬁlﬂba?t'e %{??nsald

28 ere d
biol 5l Lhcsak ol pgigal by acidner ipoly peph dea tibody,
to209%onprtses a recong¢nant Factor VII. 31. ghg rotgln !

antibocign] ﬂgagmeot,clra:qﬁeplwmérr ePRtdRPEY b%?%@?% gF demadin,

51ngleaCt g%npogngﬂéH? e S utd.c emewiealds. Aptimized
0Sition conprising the protein conjugate of claim
antlboﬁyamd:afnagmen&*thﬁieofhe conmposi tion of claim 32,

wherein said carrier is a pharmaceutically effective

carri i ecul
& Conjﬁ)atégﬁg EoPNAgapkeeyl e leneodi ngwhbeein said

protein claiml1l. 35. A vector rls
blologlhﬁldm nactcv@l\mom@@@lléle GTOTEP I} FR B4 FL {ng ot

claim.35, Wwhich is a plasmd. 37. Th
160 e vector of
gp %¥9ﬁ%ﬁ? ﬁhereln said plasmd is pCE2. 38. A cell

transforned with the vector of clai m35.
24. The protein conjugate of claim 1, wherein said

biologically active polypeptide comprises a coagulation

factor.

25. The protein conjugate of claim 1, wherein said

biologically active polypeptide comprises a soluble receptor.

26. The protein conjugate of claim 25, wherein said
soluble receptor comprises a tumor necrosis factor (TNF)-

type II receptor.

27. The protein conjugate of claim 1, wherein said

biologically active polypeptide comprises erythropoietin.

28. The protein conjugate of claim 1, having a
modified half-life that is decreased relative compared to the
intrinsic half-life of the unconjugated biologically active

polypeptide.

29. The protein conjugate of claim 28, wherein said
biologically active polypeptide comprises a recombinant

activated protein C.
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39. The cell of claim38, which is a mammalian cell
40. The cell of claim 39, wherein said mammalian cel
WO g008/082enese hanster ovary (CHO cell. 41. TheCT®51000602501
-~ -claim38, which is a bacterium 42. The cell of claim
41, wherein the bacteriumis_ E. coI'.,432 The cell of .4
cl ai 038, Thisi EH It Iy £40 I U ten Het PRI D 2 frak iV igE &
. i alqgi - | W Qf€idy j sgat £ eesphbshagtaFactor
blolog%’v“%ﬁﬁgﬁ ccdgﬁl&é;g%c%lvﬁgpep% ypept i o 2785 WO 20067 081249
VII. PCT/ US2006/ 002501 coupled via peptide bond to a
pol ypepti de conprising from2 to about 500 units of a
peptide c iﬁf@ge§§ BofBLQite COMSIdItURNt], t whepein said
nore residues of one am no acid selected ., fromG
biologi@pllAs matiNvearrplanertdde dfd aast%?ﬁﬁl??djrtlé’or%ﬁ%f?%nt ,
one or nore residues of one am no acid selected from
Al a 232; EokPbsithén (EbmphAsRihl) . tHd npt&eifd wopBugate
Hi s and Asn® (N), provided that none of said am no
of cladai ds arsl pr e3®ME1¢% said mmjor constituent and said
m nor constituent, such that said biologically active
protejfn has,@ npghbbseg: pbasnes hatiakinf e32¢onparedito said
intrinsic half-life of the unconjugated, biologically
carriactives phypeptedelcabiy HetHod ConptiStHy: culturing
a cell transformed with a chinmeric DNA nolecule
encoding sAi ¢ipRRbein 60n) ugste-wngerencoandict i bhe protein
wher eby said DNA is expressed, thereby producing said
conjuprot edh ebnjBighte; and extracting an expression
product of said chinmeric DNA nolecule fromsaid cell
45, T@F_neghq%dﬁbﬁﬂ@@ﬂ@ﬁﬂsim@eth@1dhdmbnh¢n@NH:m¢Iabule
nol ecule is introduced into said cell through

of clanseption of said chimeric DNA nolecule into a vector
which is then

36L The vector of claim 35, which is a plasmid.

37. The vector of claim 36, wherein said plasmid is
pCE2.

38. A cell transformed with the vector of claim 35.

39. The cell of claim 38, which is a mammalian
cell.

40. The cell of claim 39, wherein said mammalian

cell is a Chinese hamster ovary (CHO) cell.
41. The cell of claim 38, which is a bacterium.

42. The cell of claim 41, wherein the bacterium is

E. coli.
43. The cell of claim 38, which is yeast.

44. 1A method of making a biologically active

protein conjugate comprising a biologically active polypeptide
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transfornmed into said cell. 46. A nethod of
determ ning whether a given protein conjugate
wezivehss a nodi fied plasma half-1ife conpar edPCDUS1¥€6/002501
|n:r|n5|c Palf-llfe of the unconjugated biologically
active polypeptide, conprising: a) preparing a
couplepr otiei wperdrjdey R ¢ dripra S@?ﬂgy%eptb]r%ﬁ o‘@‘?‘%%?}f/g%%t fyem 2 to
about P (%PephhgﬁsCOQQ&edaV'%é@ﬂ%ﬂ@i(ﬁbm$£M§iﬁ@ das a major
polypeptide that conprises from2 to about 500,
const ittepedt | HyraunbtsMorea FRPIAURS ndf | PRewfdrdih Rhidnsetfcted

from Gﬁ%”p@.s,e%asarh"&h)ofa&&néiﬁt ugNt and AsMhNALneeNsbinkientent,
i i‘ch"the' major constituent conprises or_consists
one omfmén® residoee Désp@@e§MﬁnQNﬁ§%ﬂﬁ%ﬁﬂ%ﬁﬁ%ﬂsEF%@téza (B)

rom.t he ro consi st €] O (r)As d
Sex (%)Q) ind (Fhe "E53 o 2006/ 8%)124}31(5.)/Eﬂéz%%éi\boéggoiﬁamén
(N), pndu%?adntﬁaumemec@ﬁpﬁas@sa@in@oﬁ§%§?sléfPéﬁéeﬁF Aor §2+d
. __residues of, one am.no i e t i
me3or CERATRETHG BT SHa TR° G o) o P (D A (D)
biolodi@allG uatEjyeHsrét§imntasse ( Npdifherei bl adhe brlifhdife

compa%%%noggfgdﬁih%t@&%%%@:iﬂh t £he g@‘”tﬁgnsﬁﬁkﬁﬁﬂhgated

: 1 nor consti t uent, and b) testing the
biolodi@ilEiyn aonjwgatel yoepletds mgrld wiriied ¢HROPFDIRI h
conjugate has a nodified plasma half- |life conpared to

t he 'nF”'Eﬂf%&fQS%lE;ecgiltn%aﬂ§¥5yﬂéwakﬁgh, a chimeric
bi ol ogi cal Ty aciTve pol ypeptide. -154

DNA molecule encoding said protein conjugate under
conditions whereby said DNA 1s expressed, thereby

producing said protein conjugate; and

extracting an expression product of said

chimeric DNA molecule from said cell.

45. The method of claim 44, wherein said chimeric
DNA molecule is introduced into said cell through insertion of
said chimeric DNA molecule into a vector which i1s then

transformed into said cell.

46. A method of determining whether a given protein
conjugate exhibits a modified plasma half-life compared to the
intrinsic half-life of the unconjugated biologically active

polypeptide, comprising:

a) preparing a protein conjugate comprising a
biologically active polypeptide coupled via a peptide
pbond to a polypeptide that comprises from 2 to about 500
repeating units of a peptide motif, wherein the motif
comprises a major constituent and a minor constituent, in
which the major constituent comprises or consists of two
or more residues of one amino acid selected from the

group consisting of Gly (G), Asn (N) and Gln (Q), and the
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minor constituent comprises or consists of one or more
residues of one amino acid selected from the group
consisting of Ala (A), Ser (S), Thr (T), Asp (D), Gln
(Q), Glu (E), His (H) and Asn (N), wherein none of the
amino acids is present in both the major constituent and

said minor constituent, and

b) testing the protein conjugate to determine
whether the protein conjugate has a modified plasma half-
life compared to the intrinsic half-life of the

unconjugated biologically active polypeptide.
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