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SEQUENCE LISTING

[0003] In accordance with 37 C.F.R. §§ 1.821(c) and
1.52(e), the instant application contains a lengthy Sequence
Listing which had been submitted via CD-R in lieu of a printed
paper copy. Said CD-Rs, recorded on June 30, 2006, are
labeled CRF, "Copy 1", "Copy 2" and "Copy 3", respectively.
Each contains only one identical 2.3 MB file (CELTH349.APP).
The contents of the CD-R containing the Sequence Listing are

hereby incorporated by reference (37 C.F.R. § 1.52 (e) (5)).
BACKGROUND OF THE INVENTION

[0004] Biologically active proteins often have undesirable
half-lives when administered as human therapeutics. Their
intrinsic half-lives impose administration schedules and

dosing regimens that often result in less than optimal

therapeutic efficacy, compliance problems and patient
inconvenience.
[0005] In the manufacture of biologically active proteins

for human therapeutics, the extension of the half-life of
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Where biologically active proteins are made via recombinant
DNA synthesis methodology, the effect of the genetic
modification on protein yield and purity in the particular
cellular expression systems issues needs to be assessed for

its intended use.

[0006] Accordingly, there is a need for other approaches
for modifying the intrinsic half-life of biologically active

proteins.
SUMMARY OF THE INVENTION

[0007] One aspect of the present invention is directed to a
protein conjugate comprising a biologically active polypeptide
coupled via a peptide bond to a polypeptide (amino acid
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
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acid residues, the minor constituent comprises 1 amino acid
residue of said peptide. In some embodiments, the peptide
motif has a sequence consisting of N and T amino acid
residues, N and E amino acid residues, Q and S amino acid
residues, or N and Q amino acid residues. In some
embodiments, the amino acid extension 1is N-terminal with
respect to said biologically active polypeptide; in some
embodiments, it is C-terminal with respect to said
biologically active polypeptide; and in other embodiments, it
is situated at both the N and C-terminus with respect to said
biologically active polypeptide. In some embodiments, the
biologically active polypeptide is a cytokine (e.qg.,
granulocyte colony stimulating factor (G-CSF), human growth
hormone, or an interferon such as a beta-interferon or a
gamma-interferon), an antibody, antibody fragment, proteolytic
antibody fragment or domain, single chain antibody,
genetically or chemically optimized antibody or fragment
thereof, a soluble gpl20 or gpl60 glycoprotein, a coagulation

factor, a soluble receptor such as a tumor necrosis factor
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[0011]a YehimAstRerD¥A pawtl esfulichetprEsegncodr@ntthen psotein conjugate
described above, as well as a vector, together comprising the

chimeric DNA molecule, and a cell transformed with the
chimeric DNA molecule or a vector containing it. In some
embodiments, the vector is a plasmid, e.g., pCE2. In some
embodiments, the cell is a mammalian éell e.g., a Chinese
hamster ovary (CHO) cell, or a bacterium e.g., E. coli, or

yeast.

[0011] Yet another aspect of the present invention 1is
directed to a method of making a biologically active protein
conjugate comprising a biologically active polypeptide coupled
via peptide bond to a polypeptide comprising from 2 to about
500 units of a peptide comprising as a major constituent, two
or more residues of one amino acid selected from Gly (G), Asn
(N) and Gln (Q), and as a minor constituent, 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 said amino acids is present in said major
constituent and said minor <constituent, such that said
biologically active protein has a modified plasma half-life

compared to intrinsic half-life of the unconjugated
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one amino acid selected from the group consisting of Gly (G),
Asn (N) and Gln (Q), and the 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.
BRIEF DESCRIPTION CF THE DRAWINGS

[0013] Figure 1 is a schematic representation of the PHO x

pBSK vector.

[0014] Figure 2 is a schematic representation of the PHO-G-
CSF-NN x pBSK vector.

[0015] Figure 3 is a schematic representation of the PHO-G-

CSF-(NNT)¢s x pBSK vector ((NNT)¢s disclosed as SEQ ID NO: 1).
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DETAILED DESCRIPTION

[0021] As used herein, the term “polypeptide” means a polymer
of amino acids having no specific length, unless otherwise
specified. Thus, peptides and proteins are included in the
definition of “polypeptide” and these terms are |used
interchangeably throughout the specification, as well as in
the claims. The term “polypeptide” does not exclude post-
translational modifications, such as polypeptides having
covalent attachment of glycosyl groups, acetyl groups,
phosphate groups, lipid groups, hydroxylation of proline or
lysine, and the like. Also encompassed by this definition of

“polypeptide” are homologs thereof.

[0022] The term "purified" as wused herein means that the
biologically active protein conjugate has been purified to a

level adequate for its intended use.



DETAI LED DESCRI PTI ON [0021] As used herein, the term "pol ypeptide"
neans a gol me of am no acids having no speC|f|c | engt h, unl ess
ot hdPRR3 'éb%d?#?%@ntThﬂgenbéﬁﬂlHésdaﬁécﬁﬁéteiﬁsaagénﬁﬁéﬂuééﬁepﬁ t he

b Sghaut FErd Bk R e L biBPPa L5 Ta® BLUTRGI calig) CHREICREI Y
" pop?@epepdeﬂed?esupbedemlajdpep@stiet tbctar{n@l a:tq o?alpfcvm&pmre otibat
suc p e Vi coyahen achment_ g cQs groups,
ace? ﬁggﬁé Tro ogpﬁéeé%h%ﬁp§§bhﬁﬂl gr% p? Rﬁﬁﬁég%lg?ﬁbﬁ 83a@
pr obbneadms Ia/sma@oraraxbrtsimﬁdéqﬁ: é\fsmwenoampmssed s idies defi vnki on
ol yp de". are | 0gs..t he The term "purified" as
usea BPelaﬁp%ﬁ'%l‘?‘ﬁ%?d EgomblG&IYog{cgal 1 & %ct(Nsl anh (@ &‘g)nj ugBfehas
beemipvi fdatbtixwent evel cteqyat aoker fdsidudended dise. aﬁuhQOa%]ldThe
present invention _is directed, in a ggneral aspect to_a prot

conFGé&F edogomsiAdd alAiol 3Ry ch¥) y BREi (B) » pBPPpéBY vd@lBOdQI dG\}Pa

pepiiede bongd t@)a pREYRAM | dR) [ hfirowiiBY | 888 t! MRS ©bE abut arl8o
unlts of a peptlde motif that contains a major constituent of two or
nor 8CAEsi diés Bresgat amisnob@thd el Befed f comsGifuent Asd (Ningrd

d t

Cor SETEEI08rS, RO pEORBAL Uoply oy B I b OHES leitzen

(Q hagku a( E)plaéma (HpadfidlAfe (Nreadegvi deen hatheoneosfresspeondingo
aci ﬁ%co S%%ﬁt b@L%l ?:Lb:faeit Jagtl%nﬁato'l#% ttladﬂéd #?a{})()rrote q]nst | tuent.

The "pro conj ugate resen tlon 1'as ma
half-llfe greater than t he correspondlng unconj ugat ed blologically
actﬂ092pdlyﬁe@trdpeatipgouaﬁm Jf002 midiei f epenaeraylunconohinke 3rdt i f

general I,y gontains I anp,no _aci d,resi dues
Repﬁgéeﬁfaﬁlvé?pébtlde§m£ o a¢1§ re51dueg rrhepresenta%lve peptide
motifs having N (Asn) as the major constituent are described

in Table 1.

[0025] Representative peptide motifs having G (Gly) as the

major constituent are described in Table 2.

[0026] Representative peptide motifs having Q (Gln) as the

major constituent are described in Table 3.

[0027] The number of the peptide motifs ranges from 2 to about
500. Thus, the motifs including the specific peptide motifs
set forth herein, may be present in the polypeptide in the
following number of units: 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56,
57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,
72, 713, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
g7, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100 101,
102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113,
114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125,
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330, 331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341,
342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352, 353,
354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365,
366, 367, 368, 369, 370, 371, 372, 373, 374, 375, 376, 371,
378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388, 389,
390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 400 401,
402, 403, 404, 405, 406, 407, 408, 409, 410, 411, 412, 413,
414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424, 425,
426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437,
438, 439, 440, 441, 442, 443, 444, 445, 446, 447, 448, 449,
450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460, 461,
462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473,
474, 475, 476, 477, 478, 479, 480, 481, 482, 483, 484, 485,
486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496, 497,
498, 499 and 500 (thus including any subrange thereof).

[0028] 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



270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280, 281, 282,

283. 284..285 286, 287. 288, 289. 290Q.. 291. 292, 29 4. 295
296?X§§9?1%§g? ?ggFh§og%ﬁiﬂg%ﬁéiiXﬂié%%ﬁﬁap?&ﬁfép%&ég-30 he 3gRINgg.

310ac8d1ex¥basidhd, ma¢4be3lit dHifed 3d¢, thelN-Sdfnigdd, 321,the22c-
323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335,

336terminus3gr gfgbofdy the(N- gnd C3kgrmiai, sisth FRSpesty tagphe
349bi§§9gi§§ily3§3ti353golggépt§éé1ségﬁenéé?1 358, 359, 360, 361,
362, 363, 364,365, 366, 7. 368, 369, 370, 371, 372, 373, 374,
375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387,
388[0029] Wighowni1ingendirg3, tgobe 3bsundody 3¢heczysg, Bppligantw01,

arsedigregatyprey dhidpoactshy eftthofdls B ndooad, shddle
428¢on2OrmaBleN433nd43B 183, 484, nd85 inABE Le47,wi B r 460he tdDse
asainhliengeo e ackiniciior i dhe Jfocdlny Iisongniniddndiothe
467ami68, adhf, AR@NABN UT2twd7a]fE4FANtAAiindTGc AT, i 4 7Bel #d09ed

480, 481, 482,.483, 484, .485 486, 487 88, 489, 490, 49 492
4930 4839uggsthggshepdral e LEgd tih P 500  HIE"? ndfidi ﬁﬁ%sﬂﬁmﬁr
subwabgR gbepeofﬁ)inign_(i(i'%];h&eslpmmi!md mf)vﬁmnmr!mégmicypeylal i alﬁ well
con ugat t,Ot | ogl C aCtIV P _etl e al SO e .
ref 8Fr @408 189 a Oraﬁﬁﬁoq&@u{%ﬁlw 9§mpﬁay¥>§%w%lhepépﬂsﬂ:é?s

"anEne Abrd ok tHsARAE1GN " Bhad 1§ep959h99é0@hkbmawiﬁﬁérugdp@pt§ggt
The am no acid extension may be situated at the N-term nus, at the
C- eeentvbe oF kingoPh EMENR agad-C-termini, with respect to the

bi ol ogically active pol ypepti de sequence. [0029] Wthout intending to

ot C0PO) BT, (SR PRDI D GO ek oes EeR NPT Facludes
i nt eanyepeotetih dinctlugiwmgsamative polpeptides (i.e., as they exist
in vivo) or polypeptides produced recombinantly, such as
recombinant human G-CSF (rh-G-CSF) for which a modified plasma
half-life would be desirable from some standpoint,
particularly from a therapeutic standpoint, meaning that when
delivered to a vertebrate organism, treats, e.g., cures,
ameliorates, or lessens the symptoms of, a given disease in
that vertebrate, or alternatively, prolongs the life of the
vertebrate by slowing the progress of a terminal disease.
Types of biologically active proteins include cytokines,
chemokines, lymphokines, ligands, receptors, hormones,
apoptosis-inducing polypeptides, enzymes, antibodies and
antibody fragments, and growth factors. Examples of receptors
include TNF type I receptor, IL-1 receptor type II, IL-1
receptor antagonist, IL-4 receptor and any chemically or
genetically modified soluble receptors. Examples of enzymes
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

9



i nfluence the activity of the protein. Also, limting the amno acid

ext ensi o] dj re 1N Gi ds,qi | eve or
cheni (S:%r?@%%rrppé\gi tlgll‘t:dé1 t %télﬁa}ﬁzﬁ’g\egéi dsaélxt'?a ngéoen, pe\/\?rﬁ'c’h he‘?f)geEQ& by
m ni mM Genemeepint embdat fbhei Mmamegehctivyseps weddylasedtaspangginase

t he nodul ati on of ]‘E%]%‘%%CO hem cal propertijes nor e _ext ensi vel
h t

f
than i $€p9ssi bI™% u j uddedne F@rﬁe oP¥Rfnd ?cﬁﬁﬁ%ﬁ)"

acid. §8930dgBiesdl Ye.ghe hidledicnldy Bettkeupakypaid deamdCEUEpST) ;
any protein (including native pol peptides (i.e., as they exist 1In
vi vo) ¥4 pdmigdiGed@sSr dGuded rBeBRBEPANDKYy, C8NEKMEs URERBHnidilFanhame

human -G lech i:fd e H%%E&' f-Life
be des%é%llf%ééir]bm %ﬁ%‘pgggn\gggicnts%e@%?rltdi C IdgL 1"y frlod.nl’?éa t %ra%igggiégns
st andpbhetyderahithg arieatnathehimieed v &pe @ riam ud ogartiee maxt zo @i salony

treats,, e, cures i 1t or | n e s :
gi ven %Itlz;s%lglsaet}ﬁé t%aacf@é/rlgr t@{)bfa e,) ‘or gar%% zl(riﬁgty}t\gel §gﬁr§bgl oﬁgém?ﬁgtlng
life ofacter VErCEBN)at endnyrcpdlmgengcdhenpr sgiess atfing tvatoml (M-CSF),

di sease.. Types, of bi ol ogi call acti rotei ns incl ude, cyt oki

Cherorsanany Pt Ml 08| Thantief® ! LiuD e s h i r koRal "o 8Y O [ DFRx ) ,
g e pag bl
o &rrpee, PR Lok BEg! oiangme | | Eafto  BBtan: of ke i RANTES
| L-4 recepiDitedd apynchedtGiatdtion, oedehwatal Irycendi fiexhbrsedssde and

receptors. Exanples of enzynmes include activated protein C factor
VI, F¢agerkRsye cecgetediar KA SEPRRA IRV ARE & 2BREL Q&Y uRKL {bor A€+ 8n/

under e Nage,ngaMnt)1- Ba)g,al §é9§§ﬁal@§£aeﬁ?n3ati%r ki(?{ieéjiabc}’ir@nfé{g’@or
under the name Fabrazyne),; dornase-al pha (e g., marketed by .
Genent EERLFD, updetelrts wanivRd nprywel) ; fartepl dP&GES.,g.tumer keeedodys

Genent gefy YpdeiryEe NgPE, O MA%8rs PeW At e BRI A NABwth factor
(EGF), vascular endothelial growth factor (VEGF), fibroblast
growth factor, (FGF), nerve growth factor (NGF), brain derived
neurotrophic factor (BDNF) , neurotrophin-2 (NT-2),
neurotrophin-3 (NT-3), neurotrophin-4 (NT-4), neurotrophin-5
(NT-5), glial cell line-derived neurotrophic factor (GDNF),
ciliary neurotrophic factor (CNTF), TNF o type II receptor,
erythropoietin (EPO), insulin and soluble glycoproteins e.g.,
gpl20 and gplé60 glycoproteins. The gpl20 glycoprotein is a
human immunodeficiency virus (HIV) envelope protein, and the
gplé0 glycoprotein is a known precursor to the gpl20
glycoprotein.

[0031] In some embodiments, it is desirable to modify the
half-life of a biologically active polypeptide such that it is
decreased relative to the intrinsic half life, is desirable.
Such embodiments include recombinant 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) .
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(e.g., marketed by Enzon under the name Oncaspar); asparagi nase
(e.g., marketed by Merck under the nanme El spar); and iniglucerase

(e. gog3dpr lseltoq%d%a%ryygetweerpotl%erﬁ%esc%ggase-) O@&?Webe%

speci fic polypeptides "or proteins “inClude, but”are n imte
gr adlseeyee navcbphage oﬁﬂrdmscmmulcéme@seactgan(:@m CSEnd heart

ar e col.o at gr a l.an
R e T R
i nt eréat on abetca nuEN: p) dlsrom'derrfser osucfanmas( | FrNy)tlphe er fse:rl@rrog;a.rsrm
i nd crn factor transform ng, growt h factor R
RANTERIZen 281 PRy Rdr BEh, M3 TYAITBRLS horHET i R el TE RS ad LaRg Lo
premsnnbtussecreb@@b,lnm@r@phagﬁmymimmépry pa@tarrm@l(se g.-.,(e.qg.,
MP-1-a and MP-1-R), Leishnmania elongation initjating fact or

(LE@rt}e%rshérgrSdernhﬁéanw haFBEFb L6 PDGSAC tiifor SRERFOELS, RRE of

(T“E%orgéeﬂéhaE%ﬁ&QEis)e!hnk dBspSh@ N 136t @hd (EProdeasiul ar
endot helial growh factor frbroblast growth factor, (FGF),

nerB&sgr okRTARENEA C( mGi)YPeIPrtdr St ViekE  PE@SSRE opRVENEASROCANBDRF) |
”euﬁgéaop{}i N2 eGNT- g):uteneé&{(?t rdﬁ%q'lc?' ig‘h;)nmaesegotaw@fcﬁ'eésf(wo‘l)

neurotrophin-5 (NT-5), glia I ne-derive rotrophi ¢ tactor
((IPF@moterﬂh&ﬁ?aﬁ@uﬂdtr@bﬂt@r¢act9rPF@NHFP WRNmch hgpbing, r aodptter

2% g%%xgtetr' ge(:FtP@n nésféé#]egégﬁggji%%?k%oﬂ' YEOPLOT £ " tisdues, 9R$20

gly oproter ycoproteln is a ' hu
| mungéaesici ency virus (H V) envel ope protein, and the gp160
glycoprotein Is a known precursor to the gpl20 glycoprotein. [0031]

drne S | bl.e nodi f.y the l.ife of a
bro gg?%glly aﬁ?ﬁ%eqﬁ)%ﬁﬁﬁﬁ &E ﬁm%ﬁgf“ ﬁ@ éXnggég ré1at|ve
to CBE.i ntrGRESE hdnfdudefse, naﬂpzdfsrpr:ab]lﬁeraarmdm endodi nealeasac| vfle

[ecombloant peli valed RISLELD.C (80 o or kgl 8oy ELY, LT L vider

providing a therapeutic effect in fighting infection. As
explained in U.S. Patent 6,831,158, recombinant human (rh)-G-
CSF is generally used for treating various forms of leukopenia
(2 reduced level of white blood cells) and neutropenia (a
reduced 1level of neutrophils). Leukopenia and neutropenia

result in an increased susceptibility to various infections.

[0034] Commercial preparations of rh-G-CSF are available under
the names filgrastim (GRAN® and NEUPOGEN®), lenograstim
(NEUTROGIN® and GRANOCYTE®) and nartograstim (NEU-UP®). GRAN®
and NEUPOGEN® are non-glycosylated and produced in recombinant
E. coli cells. NEUTROGIN® and GRANOCYTE® are glycosylated and
produced in recombinant CHO cells. NEU-UP® is non-glycosylated
with five amino acids substituted at the N-terminal region of

intact rh~G-CSF produced in recombinant E. coli cells.

[0035] Aside 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.
Patent 4,810,643. Various G-CSF analogs are also reported in
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reconmbi nant Factor VII (marketed by Novo Nordi sk under the nane
NovoSeven). 10 [0032] Biologically active pol ypepti des nay be used to
treat UdiSsedBxtsersticl,830P&dRBI.nsolfhe gicdgase;]l exgnicky , eaaddhregr trh-G-CSF
di sease. J|In.,addition,_ therapeutic polypepti be used to_.treat,
Ut o e HSGTE a6t BLThetErl St bay Y5 0P R BroydEtn
sar coi gQsi.s paitestt! isn odeperetent di abetes nellitus; autoi mmune
thyroiditis; arthritis (e.g., osteoarthritis, rheumatoid arthritis,
reactiy rthrjitis, and soriatic arthritis); ankylosin

Spondy IIOPRE) shar SRTEFSRERELYS AKSBDLEhBEapBUERS Iy PFIEhHegueTSe ({30

presenthieNVelt b geii ey Up8UyhQcl 8@l daCUlsR ARG ONbE a protein
I nflammat ory disorders, to pronote increase in stature, to pronote

wound KeROUAgLtearRf tBhe ppaessnts dinstantePafier shPHRsgnantakliondef The
cells, Phbsggggeroggggreg@'és.is[ qq%udéa.sorre preferred enbodi nents, the
' is G u

pol ypeptide is . G CSF induces rapid proliferation and rel ease
of neutrophilic granulocytes to the bloodstream thereby providing
a ther d08371c Brfebe pminoglGidy saffeandeon.the PRQplapdey iseauesce is
Pat ent 31, 1 G t+1 dunan h) a F.i eneral.l ¥ qu {f
treati rﬁgo\%ar]all%ﬁg fa:‘)Cre'ers o] nt?%u]kéc:’pgpgéﬁ(%s %ﬁﬁgeahﬁggeﬁgégsv\%igt ZZ%SI ogcg)‘rd
cel | s) aadd theut (NNFBnka drine ezct@dekeorbion HENNTOphi HSpClosekopeniSEQ
and neutyr Ni I es i I ncr.eas ept bbili t ri .
I nf ect #Hgng\& [%)Oﬁlﬁ %r%e%rg?g? %%elpar acﬁ%lrjégolt%?h- Gr%éF %Féga\?g)lg?)élblles
under dehetedmby ftihlegrast isymt@RAN(r) and NEUPOGEN(r)), |enograstim
(NEUTROG N(r) and GRANOCYTE(r)) and nartograstim (NEU-UP(r)). GRAN(r)
and NE (ry)_are non-glycosylated and produced in reconbi nant iy
ol | caP P BN RS FehREA e Vo BE PG de oA i eng huciic
producedids rnecantiidasricdddO cieé | BHONEER R segfenos; ghyedsylcataed ds 55
to 576 encode G-CSF, and nucleic acids 577 to 1041 encode the
(NNT) 155 amino acid extension ((NNT)iss disclosed as SEQ ID NO:

2) . Nucleic acids 1042 to 1044 (TAG) constitute the stop codon.

[0039] In some embodiments, the number of repeating peptide
units is between 75 and 225. Thus, in the case of a protein
conjugate containing G-CSF linked to a polypeptide containing
repeating units of peptide motif having the sequence NNT,

embodiments of the present invention may include any of the

following protein conjugates ((NNT)3;5s — (NNT),2s disclosed as
SEQ ID NOS: 4-83, 2 and 84-153, respectively, in order of
appearance) : G-CSF-(NNT)95, G-CSF-(NNT)+¢, G-CSF-(NNT)9y, G-

CSF- (NNT)7s, G-CSF-(NNT)9, G-~CSF-(NNT)go, G-CSF-(NNT)g;, G-CSF-
(NNT) g2, G-CSF-(NNT)g3, G-CSF-(NNT)gy, G-CSF-(NNT)gs, G-CSF-
(NNT)ge, G-CSF-(NNT)gy;, G-CSF~(NNT)gs, G-CSF-(NNT)gy, G-CSF-
(NNT) g0, G-CSF-(NNT)g;, G-CSF-(NNT)g,, G-CSF~-(NNT)e3, G-CSF-
(NNT) 94, G-CSF-(NNT)gs, G-CSF-(NNT)gs, G-CSF-(NNT)g;, G-CSF-
(NNT)gs, G-CSF-(NNT)g9, G-CSF~(NNT)j00, G-CSF~-(NNT)i01, G-CSF-
(NNT) 102, G-CSF-(NNT)1093, G-CSF-(NNT)i104, G-CSF-(NNT)i95, G-CSF-
(NNT) 106, G-CSF-(NNT)197, G-CSF-(NNT)i0s, G-CSF-(NNT)i99, G-CSF-
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with five amno acids substituted at the N-terminal region of intact
rh-G CSF produced in reconbinant E. coli cells. [0035] Aside from

G CBRNTPEfy, SeG-EB CSRNRMR,90S G-ft%F-a(fNNT )bulp,l 0@'—-@'@F‘—y anqu onglcor-
have_hi ol ogi cal acti vi t?/ are al so useful . Method Tgreparl

rh- @]@%ﬁllare G GeFosMT] sy, $-CEn BT 1810 GG&:§F‘\XM a0 G
anal ﬁﬁ‘i’? e atsesrep@it f"ﬂﬁ' n GJCIS#J- @Nﬁaﬁ&nt AL & 1;r CSF-

pol ynuc fide encodi ng the am no aci d st ruct ur of
r h- @INSFmare CbtﬁﬂhF'pHﬂNTUﬂd, i rG (1$1$* Ni’bift)emt, 5G9@§F‘26(51NT[)GE)536] GACSF-

r epr, tative f an equen t he

cors ggggfﬁﬁfn €$<ynuc eoi”ble cgcraeq%gn@&iﬂ 8%a S;r g:tPSEII’al( FdrttigafeCsf "t he

presf.ENT iYent+ONE+ NETpwR, | rG-TEBH-e(NNT )ihg BHOSEFeqWT)seque@eESEs

| ncI [ 0037 amn ence, ader se nce
(8ot ro Get oo} 65 5 e Ee IRE Srehs g ire « §o04E"

and (NKE) (Jbl]cbl'r)d%sa-mmr a%bdlg;é-tctfsw?,g!?lq'l()%}hW) F@%—g@mq@ SSGSF%‘ IbD

s fro s e stop codon is enot ed by
t he a&TSWnbogg%DWi%‘we &%%'QW?)Hé“polerqég e(SINTdé“seqﬁeﬁéE
nucl (BNT) ;@51 d5-dsto (9 pri¢pdestder-PHiRgader cseswenamr)npg! egeceelds

to 576 encode GCSF and nucl eic acids 577 to 1041 encode the
(NNTS‘"_’E%wam o~ GRFd (MNT brssi orB TETINTINGD 162 15 c o SSF N8R @p3.D RIFSE) |

Nucl(ﬁu@)g%d%wﬁ-tmi%é (Pﬁ@sewnm)tlgge t;h%sfftqmmqqg)n cLe889]

In sone enbodi ments, th mber of r Peatlng peptide wunits is

bet WENR) 78, arfe- 2B (NRTis159i n GHSEadWDiear ploCSET N@H‘ﬁpsngat@ CSF-
CONY R m)@ﬁ'f;stl F‘ﬂﬁ@'ﬁ') a@%é’ﬂﬂﬁﬁiﬁﬁﬁ% oana.l |Etlg(mﬁqp?5at|@g cYPLLS

of pept| aving the sequence |nents of’'t he present
mvéNNil‘d)menayG-r(E&Fud@N’&hwof GHESFf @IN'Jb)vmeng |§r-@tS€-r(NrbHﬁjlssgat @sCSF-

CRORTS i (PBTO2E8 32 om0 AL o, 5B
(NNT) 174, G-CSF-(NNT);i75, G-CSF-(NNT)i76, G-CSF-(NNT) 77, G-CSF-
(NNT) 176, G-CSF-(NNT)i79, G-CSF-(NNT);ig9, G-CSF-(NNT)s1, G-CSF-
(NNT) 182, G-CSF-(NNT)1g3, G-CSF-(NNT)i184, G-CSF~(NNT)g5, G-CSF-
(NNT) 186, G-CSF-(NNT)1g7, G-CSF-(NNT)1gs, G—-CSF-(NNT) g9, G-CSF-
NNT) 190, G-CSF-(NNT)193, G-CSF-(NNT);i92, G-CSF-{(NNT)i93, G-CSF-
NNT) 194, G-CSF-(NNT) 195, G-CSF-(NNT)i9¢, G-CSF-(NNT)97, G-CSF-
NNT) 198, G=CSF-(NNT)199, G-CSF-(NNT)3200, G-CSF-(NNT)j301, G-CSF-
NNT) 292, G-CSF-(NNT) 93, G-CSF-(NNT) 204, G-CSF-(NNT)295, G-CSF-

(
(
(

(
(
(
(
(NNT) 206, G-CSF-(NNT) 207, G-CSF-(NNT)208, G-CSF-(NNT) 09, G-CSF-
(
(
(NN
(

NNT) 214, G-CSF-(NNT) 215, G-CSF-(NNT)26, G-CSF-(NNT)217, G-CSF-
NNT) 238, G—-CSF-(NNT)219, G-CSF-(NNT)229, G-CSF-(NNT)221, G-CSF-
NNT) 222, G-CSF- (NNT) 223, G-CSF-(NNT) ;24 and G-CSF- (NNT) 225

(
(
NNT) 210, G-CSF-(NNT)211, G-CSF-(NNT)212, G-CSF-(NNT)213, G-CSF-
(
(

[0040] In other preferred embodiments, the polypeptide is EPO.
As explained in Krantz, Blood 77:419 (1991), naturally
occurring EPO stimulates the division and differentiation of
committed erythoid progenitors in the bone marrow and exerts
its biological activity by binding to receptors and erythroid

precursors. EPO has been manufactured biosynthetically using
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appear ance): G CSF-(NNT) 75, G CSF-(NNT)76, G CSF-(NNT)77, G CSF-
(NNT) 78, G CSF- (NNT) 79, G CSF- (NNT) 80, G CSF- (NNT) 81, G CSF-
(NNT) g2coBbdsEnENNT @3n0 B> OBEFaENNI84predaskE- (INNTR85; 1 apathFhufanT)EPO

st (TR I TR A8 (R et (R A e

(NNT) 8%ar@ GBHO)( NNE) 1985, Se@SEgr(JJ‘dl\l'l')erl G CﬁﬁmuhblblI))198,72@2Cl:8F~224
(NNT) 9 IQI?CSF- (NNT) . 100, G- CSF- ol G CSF-_(NNT) 102 .
G CSF- ¢ ? 103 1% RSENAF KNP TRGEY e-dSFe(er\?l“}“i‘bsa £ C8RIVUERKE) ©
106, GtQSpr(é\él\eSFal Gy PWNDeskl fofmFor( MEDo 109, iG1Getrated
(NNT) 110, "G CSF- NN'IJ 131 G CShe (NN 112, G CSF-  (NNT) 113,

G CSF- 1pNNinS 112at@n@5F6 %Wﬂlw CEEO, ( NNTSre 18reG ogr- diqyhfide
(i) DeoosshP et 85~ SIEP phRTits - D (Rhs CTBfReutar
G CSF- wellbEE 106, thesmpol tmz@ CBaAGSF- O NNEPO1 27} I OSF- tl(ENI\I'B)ugar
128, G CSE- . (NNT), 129 F F 131 G

( NNT) ngeté-ggs i N’l?c?% QPoap iﬁw) %Pgs gL ﬁn%ﬁ) ,eCUle'
G CSF- ap{ih%)clfhaﬁel@-@m% <§f\||\|ﬂ'ble1316,le6u¢SE- iR 108, a@eosﬁteaNnﬂas)c by
139, G T 140, G G5 (AND) 14 E- 142, G.CSE-
(AN EA3DoRYRER e \NFFORRR  oted ﬂ%%f)wf%?at CSEhe NPFOERRn  at

G CSF- g MNbsyl4tion Cﬁ:tei N&YH) t'Jl'PeS pﬁbﬁ@fn (NNFge 1495akiCSFet (ANT) J.
150, G.CSE- (NNT) 151 G CSF- (NNT) 152, G CSF- (NNT) 153, G CSF-
(NNT) Bs@l.cChep ﬁr%r)lzféf? (@983R-- (NNT) 156, G CSF- (NNT) 157,

G CSF- (NNT) 158, G CSF- (NNT) 159, G CSF- (NNT) 160, G CSF- (NNT)

161, G{obk1]( MHdadd, hEPESH—s (MNHantdf381 EnCoed (WNFId 164rm&t €Sh; the
(NNT) 165, G CSE-" (NNT) 166, G-CSE- (NN 167, G CSF- (NNT) 168

G CSF- hORRPRe16d.s GUSEEuk N\FR 1 Fde Gtcgatn(qm\frr) a1, béoedr- diNqrders

172, Gt§§5ac@@¥1kea7Q> Gﬁ@ﬁFoﬂPﬁQ}eégfv Q§Fbﬁ3$@7céf§ @d@ﬂ%tlon
(NNT) 178 NPS 7, & o g, NT) 17

G CSF- CLANTYF aigw, FJ-S Mﬂ' ;alth@ caeatqmmt) q@zanesncslun( mr)onlc

e 7 AN A LI5S, G W 158 GE v

G CSF- 3(1MENTB-191, (1G80SK- KdNBADadlR, eG GIF-, (AMMI) I9Cerfks: CBBd. 111:992
(1989); Egrie, et al., Kidney Intl. 33:262 (1988); and Lim et
al., Ann. Intern. Med. 110:108-114 (1989). EPO has also been
used for the treatment of anemia in Acquired Immune Deficiency
Syndrome (AIDS) and cancer patients undergoing chemotherapy.
See R.P. Danna, et al., Erythropoietin In Clinical
Applications - An International Perspective 301-324 (M.B.
Garnick, ed., Marcel Dekker 1990).

[0042] Amino acid and corresponding nucleotide sequences of
EPO, as well as other biologically active polypeptides useful
in the present invention, are set forth in Table 5. Two other

amino acid sequences of EPO are set forth in Table 6.

[0043] The protein conjugate may further comprise one or more
affinity tags. Generally, an affinity tag is a polypeptide
segment that facilitates isolation, purification or detection

of the fusion protein containing the affinity tag. In
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(NNT) 194, G CSF- (NNT) 195, G CSF- (NNT) 196, G CSF- (NNT) 197,
G CSF- (NNT) 198, G CSF- (NNT) 199, G CSF- (NNT) 200, G CSF- (NNT)

201prn€&Shie( NNy 282pt&deSFor ( BNb e2@3, fé&xr CHhri dHNNEY %Qﬂ:l}:@tgﬂzor
(NNT) 205, G CSE— (NNT) 206, G CSF- (NNT) 207, G CSF-

G CRFrer NSPECAdd C RInEing \REENE0is el kablRN araﬂe osegca NAIT)

212 2 4N -
(N[\ﬁ'fﬁz%gyé%) %P%%&aél&@ a%%ffnl%csd:agc} Cgéfla@lé aG'é\'éfy

G OSEstidinmg ZLZ@C'CG QSFOE%NNTi\ 2(211LlS@O®SF et N’iT) , ZZQ’IBCGHCSF‘J LORE) |
223 24 2 0
6%§§éﬁfs &fﬁgg%%fypggtlgz |s;%§igg93 %% % %ﬁnLdIng (SL §§§%Fgre

77 élﬂtéﬁa%me 1sat tir &h & Fe r@s€ ur(SmaghERD sajz mul Slep tHP: 3 viiEbe8) and
diffeientlatlon of commtted erfth0|d progenitors in the bone narrow

and™@xEPEe RINAiRG| BGPESEPactRYTESTIER histdi A t o Meddstor Enangol -
eryypr 959-4p8equrgsons. &khhasbeen megghactayr: QCi-@Ioosmém d)l caghy—

usin 13 reconblnant technology as the product of a cloned hunan EPO
(hEﬁg)l géhiénikyetrad (GRus sanneyeresstedd n W@l‘éseNh‘éh‘sté@adovaﬁy

(CHRacehbs7958€4 E9 msﬁt Alee g@@gﬂug& é) O%%% 29ke ( 986%1a§«he

primry structure(l. am no a epre 6m nan
fulpgppldeesdé@p@orn1©t hEPC»landU&nhmmhagy|rﬁilZD4F%@enﬂl988)),

6, 58 EPO, ,th disul fide . b b
& s ThieRRAveiho - Ry e T PR el R ar AN e pOPYBRLELBe

chatslohl1&P® Winthirg tbeoeagﬁr TTVDIpcBly&ﬁle§sé.B 336 d¥her nahbegeniact
EPO mpl ecul e, gpprOX|nately 40% of the nolecular wei ght is accounted
foreB§t°E§rHo%y A4 NG 0dpEeLRat IPScod afERERELpr ¥ atet al.,

gl YBPSYLah| Oﬁxgké%leﬂ tBRQPT Phek Ric2Beoras2kbs-gh7al (1991) . Bi flias
Chem 262:12059 (1987). [0041] Because hEPO is essential in red bI ood

f or eREPGRNGt RELiNdityot@diSs arsefanailphlre fremt enneveial osupplserders
Chaqg?ggfl%%grﬁécfQNéaoéggﬁFtPYSC£€QWQ§90ﬁe%eUeﬁgéyuwﬁéﬁnEngland

Biolabs, Beverly, Massachusetts; and Eastman Kodak, New Haven,

Connecticut).

[0044] As in the case of the amino acid extension, the
affinity tag may be situated at the N-terminal, C-terminal, or
both N-terminal and C-terminal with respect to the

biologically active polypeptide sequence.

[0045] The present invention is also directed to a method of
making the protein conjugates. The method involves culturing
a cell transformed with a chimeric DNA molecule encoding the
protein conjugate wunder <conditions whereby the DNA is
expressed, thereby producing the protein conjugate; and
extracting an expression product of the chimeric DNA molecule
from the cell or culture medium (or a milleau from the cell
culture). In contrast to protein conjugates formed by
chemical means (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
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Clinically, EPOis used in the treatnment of anem a in chronic renal
failure (CRF) patients. See Eschbach, et al., NEJM 316:73-78 (1987);
EschbaéRnjEgagion Annn | nt’éh‘h MBdesent: 992111\(6]!989) Egife, @pr;gormed
Ki dney LRbLb 88), Li n [N. d.

110: 10§- %4 %iéégg?% Eé% ha g’:%%g bg.en t&?eggpo BP esqicgelat r?el}éﬁt Chfemlcal
anem ameanégquiesed timgunen DehecpendsactSpndrafrrett(eM Wlagdcaéhyeactlve
patien derg g hem)t era R P. Danna

Er yt hr%%&gg |gn MP ?czﬂo g/qlcdaet i 8fis COIBBOP%PEFna?l onal continuous
Per spepkbyeid0l- 32411Nk8r, @rgi,ckabagk , 1082 0elamekkercl@O0in [1@042h,
Am no aci d _and corressondl ngll nucl eoti de sequ nces ,of EPQ as wel| as

ot her BRYI BEi BSPAY tQcONE Soey pERtiedds Wiy dihe iapimipe a&Jéjs&ﬁtensmn

i nvention, are set forth in Table 5. Two other am no acid sequences

of EPO[eoes;setTH@rt&hllﬂleh@e Bnal 0Gd3le diee Pr @h@i1Ridedn] ugat egdmy  or
further corrprlse one or nore affinity tags. Generally, an affinity

tag i sPalygahgpeptide fgégmt tHeat fergedesmtasPrebehpj partion and one

purifigatior odgkect ”?eerg usi BTl 68LE1 8ot 2RkEl “&H%Qt”&% ether
affinity tag. ﬁ 14 pri c ypeptl e or protein for wh t?

ant i boépcode ot hedre spe@dh}{pem'wdimg agént i ambvai | aE®Eidan l@eit@@@doas
f .

i st aPhEopubRdoFARE MR INE Bic ' BebYibaTRGRlES Godh A 1g,the

Ni | ssoamied adcid Mettioetss forzynf@ind 19813h (8964)e, the utpeptiiclee Botifs

t f (Smth et _al,., 6.7 31 988 t

) SAREATAD Borob il AL ol ALY o

et al. onéiehetﬁérZ]sy&fbo(le&Yééd HhuTable af fare texp]agu(e@l ussemabyer 8.

et al

82: 7952-4 (1985
ONDEPHERS RPN L BeLaRRISE % Fur thep: GRh (b TaBTENLS. that encode
Bi ot ecaﬂ@hﬁgny £264; 101{AR88%). aStrePlRVidE n 30 NGIMY Bept rdgulatory

t hi or edoxi n, ubqu|t|n
elements. The gene or polynucleotide that encodes a protein
portion may be any gene or polynucleotide known to encode the
desired protein or polypeptide of the protein portion. Such
genes and polynucleotides, and the primers used to generate
them, are protein or polypeptide specific and well known in
the art. The ligated oligonucleotides encoding the
polypeptide portion may be produced according to procedures
set forth above and described in Example 1. The
oligonucleotides may be of any length, but are preferably
designed to avoid the use of repetitive DNA sequences that are
known to 1inhibit transcription. For instance, 1ligated
oligonucleotides containing combinations of two glutamate
codons are less likely to adopt a structural configuration
that impedes gene expression than a polynucleotide made up of
only one glutamate codon. The chimeric DNA molecule encoding
the protein conjugate of the present invention may be
engineered to contain codons encoding methionine (M) and/or

proline (P) amino acid at its 5’ end to facilitate expression.
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cel lul ose binding protein, T7 polynerase, or other antigenic epitope

or binding domain. See, in general, Ford, et al. Protei n Expression
and [Bo471i cBid 0BoRjA8ates (cl99%he Ia%fserﬁncmlva@taéﬁl Rirey zﬁm aie
avai | abl e fron1conner0|al suppllers (e. Pharn30|a Bi ot ech

Pi seheadayd KegeFRidapt h@ﬁﬁ%ﬁﬁ11Qﬂqﬁ 4 @%v%+?§°gxhsséeh§§@?ts

andefBstfRAnKadak, aNew qdqieen, ofx""§61yﬂﬁ@ieo{9@é4] Aacbhihfe cage of
the am no acid extension, the affinity %_na be situated at the

N- t bitmlﬁallcatlweramtﬁane RFOL i hi s tférmtn oamsi G-nte? n ngPn@truct,
resg eg{ t%tﬁ askt g CALAY - aGH %rpo' y&%@h f&qaﬁg%nu@g%?he he
a 4d makrng the

prese i nve |on I's al so |recte ein
conthgatescoabetmatnapdanmﬁgunnxnﬂtmﬁltmE pobppéptldespornﬁdnmath a
chinﬁrlc ecul encodln the EFIn onju at e, under

confiPPEfs whaY é)by t HeS DNA P§ EQSFe pr oﬁh‘é?ﬁbo?he or
prpmeuplmeanugaten aedheﬁktraﬁhlnghaﬁhexphessbQﬂgthdW@bt@Hebheare

chi r| cul e m t he cell ul tyre nedi um (or
fro g 5»M%°g% ?ﬁré¥’ ﬂr@oﬁTrBQFYPHC§P8Fédﬁ cBh?Egé%Eg) Eeby
Cheﬁb@?beﬁ'@aﬂé F@rﬁlont he PN £imdnmé OAUERe NEDL@&IAc(LBE@l@es@Ee

whi ch coval ent conjugate of reconbl nant net hionyl human G CSF

andaﬁaﬁerrétom /| IBBPY &hyReheniFiRotide RBat: wnenfdfyattenPrAteme

preﬁ@BEleVerEH@fbbf ReRIcTRY fREOMNiRAHily BRAORROSEL 1O Cv'i“:ﬁa!ﬁh
hysical or chem ca nmeans, resultl ng in the production of the

EI okbgi €anpyraeti-ve Aspragt Bt iony tHee pohifpepi ¢ dBNAsmebrpBAENI8YoPea
CO”EEEHQS‘;‘%rrBEOt&‘ n é‘nlehm&q'ft%eaﬂothé?o%njs%t 2L A9 2G10S, T Rore

Used tojoint rotein wt e am no aci
ext epproprla[:GOAI@}pﬂ'émsmm rrmecctoDNA mitecthiési rdirdes a derst ocell

Pol ¥oHeheat bee MHIURN J NAfe CHCRRES: @ MR RLNLQ1E' 20 224n8%8rmed

with the chimeric DNA molecule. The transformation may occur
with or without the wutilization of a carrier, such as an
expression vector. Then, the transformed host «cell is
cultured under conditions suitable for expression of the
chimeric DNA molecule, resulting in the encoding of the

protein conjugate.

[0048] Methods of ligation or multimerization useful in the
present invention are well known. See, Joseph Sambrook, et
al., Molecular Cloning: A Laboratory Manual, 2™ ed., 1.53
(Cold Spring Harbor Laboratory Press 1989).

[0049] The cloning process may take place through “directional
cloning”, which is well known in the art. Directional cloning
refers to the insertion of a polynucleotide into a plasmid or
vector in a specific and predefined orientation. Once cloned
into a vector, a polynucleotide sequence can be lengthened at
its 3’ end or other polynucleotides inserted at its 5’ and/or
3’ ends. Such a design provides an efficient and relatively
easy way to create large polymers without having to perform

multiple rounds of ligation. The vector preferably contains
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or nore gene fragnments e.g., oligonucleotides that together encode
the pol ypeptide or amno acid extension. Qigonucleotides encodin
the pepEfHEiAbBiPRs THRAI MRPiTEahe ofan® nElaNeH e POdWSIUsH gdridanhi gHt
encode I-d ' i £ |y di h i

Forth (o sErash I arEeeaLaePer, caeflent o FEIOEFELTTER PuPtfeSiin to
expl ai fadilhtawel the. jnsEneibNAcRDtbeulsesomdy plodynierl eodritds .n
fragnents that encode affinity tags, linkers, as well as 5 and 3'

" egul ajgoyo) ehrent . e asne or polynuebeot | de Eiahy fACOIESaapter
pr ot ei porti‘on nayi%e any gene or polynucleoti dé”"known'to enco
the dekigenupiedtidest malyymeptidmioddtbhe phet & n amat t3’onendsichf the

genes and pol ynu otides, and the pri.ners ed to nerate the

are protef rb¥ pﬁ%@bepNQ}?QQL%ﬂf?eggﬂanﬂelI%%ﬁowﬁﬁ¥%e¥%e SPP?ughge’
| i gat edrofépapug| ealliglesdapeedisngediteai®olnepeptiicte dpor si easmyhdre are
produced according .to procedures set forth above and described in
Exanpl €°fPathle oiiddn etk | BESSRRY HE Oth@an§*PER§EAChICCHYF - The

pref er gbl )ﬁdaﬁ%%irg@i%&l@é’ﬁ&ticﬁ@ Hﬁ?_ QfL SEPESM # VEe DAIA s3QHIEHE88N to
p |

that are known to inhibit transcri on. For instance, |igated

ol i gondesEFraties tunt aPAI nef cohs nabredsnel ISMIYNR akdt ewheBlonst afé
| ess |lf§é¥e%9 adoﬁﬁrﬁ S&{EgBHgéieSQTaégur%%b%@inbhattH@peﬂgiyﬂgﬁﬁide
edt 1 de nad f only e

expression than a pol ynuc e up o one gl ut ama
codon.pdhkieni narec DR fastadcly e addedi ngn t lexcesst eidt cobl@gabdapter

the Pré’ffgé {{;1’88%;8&”33‘.0*’? i ngleer g, d o %fﬂﬁb&@?‘oﬁ‘ﬁ gncgdi agng
met hi onin ? and/ or ~ proline amno acid at ' Its end t o
faci |l ipalgnespeetsdenis génpoesdf alicecodjiggétien.of the present

i nvention are made via standard reconbi nant techni ques in nol ecul ar

bi ol og sqq& %QQ Q% . ge r 3% | eptid ncedi

bi ol og*?:%%i['{/ active p?]o d;(?lnnéqs% ﬁ%sﬁ% onj(;l ]:{%J% agéongf]?ucp,gwgc{ﬂgr
cloning strategy. The skilled artisan may use any variety of
cloning strategies to produce a construct that comprises a

chimeric DNA molecule of the present invention.

{0052] The chimeric DNA molecule can be introduced into the
host cells in accordance with known techniques well known to
those skilled in the art. These techniques include, but are
not limited to, transformation using calcium phosphate co-
precipitated chimeric DNA molecules, lipidic reagent co-
transfection (i.e., Lipofectamine), electroporation,
transduction by contacting the cells with a wvirus, or
microinjection of the chimeric DNA molecules into the cells.
The host cell can be a higher eukaryotic cell, such as a
mammalian cell, or a lower eukaryotic cell, such as a yeast
cell, or the host cell can be a prokaryotic cell, such as a
bacterial cell. Suitable prokaryotic hosts for transformation
include E. coli, Bacillus subtilis, Salmonella typhimurium and
various species within the genera Pseudomonas, Streptomyces,
and Staphylococcus, although others may also be employed as a

matter of choice.
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e.g., a plasmd or other vector. Then, the oligonul eotides that
encode the repeating units of the pol ypeptide portion are cloned
int@OOhb]cdhsWIdetvhmmmnﬁ1aﬁlhgatVenmeSs&nhtNﬁﬁﬁdfubomb$nheﬁansin

whi ch th | eotid t dt t t
p0l §hicl B0 08 Rt ortRRS 14T 1S pEREIRS OFEPGNIATRS nPE nEhficr,

thep@ésgﬁﬂU(ihQ@hlt(i@h areGenddelll{yp trReos®ifadt PRty wisd 2ot i dectbas
encodes the protein  portion, thereby prodUC|ng the chinmeric DNA

mol B&dl e WMGHdE (OFd Hdist Phict TeRSIGATHPRI ARA t Felemtablies wkers |
ng89h§t8§ﬂ gbe T SMRd N cloped LREO apgidier QQQP rucigtgat is
ropriate expression vector. At this point, ost cefl
capdbhedgofekptesmedglqtra@a:mmneemmnrrmmt@n® tf@mseukamaotmpt h
the_ g I e. rmat | on
w LRt ERAEHERY) B2 BifCiasl Vet AN ALIE 02 alBYcBEERD (M1 Bches,
Thenn tthe ¢mbnsfornﬂﬂuh03t cehbvuS1aeuIIMEbdgendEr emmhlalanmoter
sui t,abl e for ressi.on of the resul ti i n
©heSBRLERRnGZHT | R P ORI Se e HES RSt 250 00RB MR Hodb = BRSFF GRFERR or
mul bfrrearl dawnemn resaf U!strﬂct{iEalprsQﬁcﬁI&ndélveBUbhn B Smyeé ts Kreaun. bééee
Jos é%ﬂ et al., u ar g A Laboratoré Ehnual
48313 des %B?Fﬂ@sl—la‘%rlﬁﬁ inghoP VSPQIY FEsLOERSS FBEAg ]aSThé-
cl Ophagpnbgwééraw tkdkfa 4 aceGR )y onglacdbkeCldcarpl ph&s S tekse, WokCh
s well known in the art. Directional cloning refers to the
| nsB??Fon FroGk poP¥REELESYT deAMIRD a OShEd®i-d or Nt ofetAralegeesfic
ands@i@@%ﬁkﬁﬁd SLLEBRELT Oy Q@%%msh%eed 'rﬁﬁbfbﬁ’ ¥, phase with
pol ynucl eoti de sequence can be | engthene Its 3 end or other
pol ynapeéatidas imddmtddratand stermanaf den S'qulle@S:eSSucanda bessgne
pro fi n Lyvel r .
ol SnEBa A8, HnatadiY SEuhyE LanBBYY ¥ AufEPT, 3P 8RR
vecbbr fpraisrabéy qordteirs conjugate. The vector will further

comprise an origin of replication to ensure maintenance of the

vector and to, if desirable, provide amplification within the
host.

[0054] Useful expression vectors that can be used include, for
example, segments of chromosomal, non-chromosomal and
synthetic DNA sequences. Suitable vectors include, but are
not limited to, derivatives of SV40 and pcDNA and known
bacterial plasmids such as col EI, pCR1l, pBR322, pMal-C2, PpET,
pGEX as described by Smith, et al., Gene 67:31-40 (1988), pMBS
and derivatives thereof, plasmids such as RP4, phage DNAs such
as the numerous derivatives of phage I such as NM989, as well
as other phage DNA such as M13 and filamentous single stranded
phage DNA; yeast plasmids such as the 2 micron plasmid or
derivatives of the 2m plasmid, as well as centomeric and
integrative yeast shuttle vectors; vectors useful 1in
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
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17 restriction sites upstreamof a cloned pol ynucl eoti de, but

downstream of regulatory elements required for expression to
faci | | $BRECY hehpgge PNPo PO LRGeS ZRESRBLABI FRAEKSSL | SRIU RIS apd the

facilifpge, di rﬁ%leeghﬁb&@w&@ "@éﬂaeh% tHd 9pBHELEST ifes” rasylesble
ligated to the 5 " ends of the chineric DNA nol ecul e encodi ng

the pranei viebdieughne thepr bpetatsigll t R ehpies s cobewr nAfeshighrFenRy
sites { e§f§¢c€899aﬁépl?e“h&@dtggsﬁggiféﬁnt in the expression

vect or. adapt e Igonucl eoti'de may al so conprlse a stop

codon @ S'E%Qatgxgﬂﬁ,gggof the Sneudlng sepueaceith gl l bsen

| i gat ed. e ol gonuc &5 Bncddi portiod arée
pr ef ermtm yfiasitenl | traxstss oﬂedﬁmmsuknﬁunh (ds,gobu¢lenbmde$1mmted to

i ncrea | i kel jhood that a . ong Ieo i de L s_generated
o AT S 0 o DR sy a4 LARE e © et hopfehg, '€t al.
parti cxwi@dslo@ybonsagagmabegy (18he)ski | |pﬂi.1@r9t3l SafB4HWI USESmAY, VaXley
of cloning strategies to produce a construct that conErlses a

F

chi merkeo ¥kl e ofmalel pr e AL nveéRd on PStE052F 1 PR&NGNI nBEFes’
DNA ”Dir?\?i’éfo ) be Vﬂiﬁ?? %gl'ﬂtoﬁm 1,C8ksTie, aE’EQﬁfia”F(SalI

wi th known fe n|qu W to Tt Rése aKi'l I'ed i the-art| Thase’
t echni $uel amd| BdwfIbuloaieg wdtte;i fumadiso, &t aa1lsf,orV1:arq>b<ngja38ﬂg390-

" ageriO Lo (R BSr @i o711t OOl oot nREAGF BoGRaa: 1 SRBPELY onboi1l,

transdpstipon byofont andi ng{jﬁtﬁml | glvhtiihga vsiw omtm crblogéwhiva
of the chineric DNA nmol ecules into the cells. host .cell can b

a
hi ghert IRARL cA9rediFras ANVAEEREPPAN cA? § ot Us1i0gyer transter
eukar ypd ¢ o £ Eucﬁu% ASbaty e 19ﬁ1£ed0rtot h%ﬂi‘@ﬁdo CgBam@an £f4 akpnI

prokaryotic cell, such as a bacterial cell i tabl e prokaryotic

host s ¢kpn;m@ngib¢ﬁatpgnwh1ch the BamHI recognltlon 31te begins with
the initiation codon; Summers, et al., Virology 84:390-402
(1978)), pAc701 and pAc70-2 (same as pAc700, with different
reading frames), pAc360 (BamHI cloning site 36 base pairs
downstream of a polyhedrin initiation codon; Invitrogen
(1995)) and pBlueBacHisA, B, C (three different reading frames
with BamHI, BglII, PstI, Ncol and HindIII cloning site, an N-
terminal peptide for ProBond purification and blue/white
recombinant screening of plaques; 1Invitrogen (220) can be

used.

[0056] Mammalian expression vectors will comprise an origin of
replication, a suitable promoter and enhancer, and also any
necessary ribosome binding sites, polyadenylation site, splice
donor and acceptor sites, transcriptional termination
sequences, and 5' flanking nontranscribed sequences. DNA
sequences derived from the SV40 splice, and polyadenylation
sites may be used to provide the required nontranscribed
genetic elements. Mammalian expression vectors contemplated
for use in the invention include vectors with inducible

promoters, such as the dihydrofolate reductase promoters, any
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include E. coil, Bacillus subtilis, Salnonella typhinmrium and
vari ous species within the genera Pseudononas, Streptonyces, and
St aphp}:essd:ons, vektbauglwidttherss rEHFR sexpnee enpboyedaasetite mabter aof

choj 0053] A wide varje of host/expre55|on vect qr
conBER(TEREOC Rk L At h LA G g SENB o AR naSori ARy at BStH
t hesapt ¢Seshal NVHIIONanGeNBESRT Y .c IMERFP| BRBESEX DL L8181 AheVeGEEESY

wi Il include origins of replication and sel ectable markers

per AXPERR§iNFa nelt¢ ofilenedhgeangstarnd| PHER; g Randdilhydiy oKapémen,
redg%i‘se REnBS@”VCJ' n rr&%ﬁ&a%{‘ce éﬂr&%aré’f’ét&ofﬁ' ! 18“' MH&Seugér
such”as’tetracycline or anpici’llin resistance in i, or t S.

cer Bipspgy, TRPl 6gdie) , @¥Pld )pronot erAlternatkedvélym aa glutamine

hi ghl vz d f
L oRN BEPLSRIALsAE0R DR, LSRR R Yt U R,
encedchg as Yy eElRd Cc (Fdadles, sukba 8B, 3-Sma1q9splobglly ceEadRI Kianals e BEPEK) ,

A-fa tor, acid phosphatas eat sho kK proteins, anong. others
TheCheR&RG) og';dlfge st?‘ﬁctﬁ’?’d’l ?’seq ficeVES 8§serﬁif%‘%?sf§?%pp86BF?‘a%%e

pha§9nﬂhébaséfadk$datﬂﬁén tENbhiadl | gen@Nd deQNHdEH)i .ON SBQURRGRYT, 8REtin
ng}éenbodlnents a | eader sequence capabl e of dlrectlng secretion

RSFat SRS ne¥BREBFLPR. UPRETvdct®r CRRFFOL uathetie cBRpERER an

or i gherofikasl i(gal) orant QRNHY e JI ifanamsNef Ede pbyeghes §G€ht95 i f
desirable, provide anplification within the host. [0054] Useful

expPBEBﬂorﬁB@@éﬂ@r Shifat Xhat blatled Nhel uddindbEI, eNbapl ePvyEgnends
SUI f(gé?m%ﬁ%rﬁ‘i' nofe &or opg gg'@lcu‘t’ﬂge L heid gp%t?gﬂ“eg?‘??omyg%n

e Vectors 1Nt ude,” "but "are” not limte derivatrves
SV4BehndtpbDaIA madkbmv\nlnbattegeab pl pSEPds $Behﬂas ColfiEl,, NEBL,

DERGZ, PBLoC2. BEL. PO s, desgiified by Syt ey 2l Gene
constitutive hCMV immediate early gene promoter, hygromycin
selectable marker; Invitrogen), pMEP4 (Kpnl, Pvul, Nhel,
HindIII, NotI, Xhol, Sfil, BamHI cloning sites, inducible
methallothionein IIa gene promoter, hygromycin selectable
marker, Invitrogen), pREP8 (BamHI, Xhol, Notl, HindIII, Nhel
and KpnI cloning sites, RSV-LTR promoter, histidinol
selectable marker; Invitrogen), pREPS (KpnI, Nhel, HindIII,
NotI, Xhol, Sfil, BamHI cloning sites, RSV-LTR promoter, G418
selectable marker; Invitrogen), and pEBVHis (RSV-LTR promoter,
hygromycin selectable marker, N-terminal peptide purifiable

via ProBond resin and cleaved by enterokinase; Invitrogen).

[0057] Selectable mammalian expression vectors for use in the
invention include, but are not limited to, pRc/CMV (HindIII,
BstXI, NotlI, Sbal and Apal cloning sites, G418 selection,
Invitrogen), pRc/RSV (HindlI, Spel, BstXI, NotI, Xbal cloning
sites, G418 selection, Invitrogen) and the like. Vaccinia
virus mammalian expression vectors (see, for example, Randall
J. Kaufman, Current Protocols in Molecular Biology 16.12

(Frederick M. Ausubel, et al., eds. Wiley 1991) that can be
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and derivatives thereof, plasm ds such as RP4, phage DNAs such as
t he nunerous derlvatlves of phage | such as NN989 as well _ as other
phage BRRAsdBhtRe m@smr finvadusine Hide HelneEd Nphagémplad to,

b1 o BCRE PSS BRmidRer PEtEha e shva Pvee penat Sy PUSEST

vect or $saVest Smansefadizi n newkar y@épz@ncel IBam3$tIGh ABa¥LCINHET USBRYIT,
in insect or mammualian ceIIs; vectors derived from conbi nati ons of
pl asnm pnIlamnghdndNAs, cdwoli nas pliasm,dsTl(hatamhv@-tMn sedietitednt @

ke RESPORRE, JHAR oy Bo PRt Yo AL or3RALEY ) Sha " gt anc

vi abl egba &henhagt s¢ekk, OfI‘KCBQI Q@RTL@wle@hbhghammthéwm@r vectors
may be used as desired. [0055] For exanple in a bacul ovirus

expresgpess$ytBt b@wreggﬂoﬁugy@@ehrsart%{a&r veEtgiso PeChissd PHt the
not limted to pVL941 8lanHI cl onln% site, available from Sumers,
l

et al .PreseRb é@YlM%Q mza{qgrﬁgy) PNt edod QB | ngﬁafusxem pYES2

v 1208 CRSF s SRnfr ed) NoRton SRy PEoogtyy ALERET) pamiT,
flonlngasIter?ﬁmandEfEMdBIIéchnmhggrlﬁessgm?VﬂxkqQQiF% Hhﬁdfrflon
ol oni B ErtsSR, Be' & CBFRaIT e SPBEontitdnt Nehuerf Gt 1 npRbge bR AL,

and fusken, terﬁteranMECHQhﬁllimChcaiSnlbgt BOteki M Nedek@inpAC7R@ptide
(BanmHI _and ggaléwclonln Sit I N _whi e Bantl re ognition site
h

begi nsPWFLh Tl ¢ iEHQRAD o&@ﬁlnSu ré: v ofBgrokinase;

84. 39011‘}92tr6§83§3))FRBAQ'E@%o%@daRACEQEZlG%rIE as pA_c700 with _
different reading franmes), pAc360 (BanmH cloning site 36 base pairs

downstream of a polyhedrin injtiation codon; Invitrogen (1995)) and
pBl ueBABRP SR Cne cqalrﬁw%ﬁ##sérmeﬁ%m%g Yeahes for use 1h

present invention is the plasmid pCE2. The pCE2 plasmid may
be obtained by any method known in the art. One such method,
which was utilized in Example 2.A., is described in Leung, et
al., Proc. Natl. Acad. Sci. USA 92:4813-4817 (1995).

[0060] In a preferred embodiment, the chimeric DNA molecules
can be inserted into an expression vector that already
contains the necessary elements for the transcription and

translation of the inserted chimeric DNA molecule.

[0061] In addition, the expression vector containing the
chimeric DNA molecule may include drug selection markers.
Such markers aid in <cloning and in the selection or
identification of vectors containing chimeric DNA molecules.
For example, genes that confer resistance to neomycin,
puromycin, hygromycin, dihydrofolate reductase (DHFR), guanine
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
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with BanHl, Bglll, Pstl, Ncol and Hindlll cloning site, an N
term nal peptide for ProBond purification and, blue/white

[ecanbona:"un sbeeeampopéd pl aqnRg; Krowd r@geec(c%@)e cafirker uwegd.be
00

i an ession yectors will nprise an, origin of
rep??‘%ga?}’% &%sui QE’& 3% ombter 18nd Cé‘rﬂ"i‘é’ﬁr@ énob%ﬁr%% apypressed
neC@ﬁﬁ@lt’aﬁéb%ﬂ??ﬁ wlilt'hdltﬂga Srhﬁ@Eel@Ob?éi‘Qe%wc@Ul%@ d tgené pbté@uc@lonor
and_acceptor sites, transcriptional term nation “sequences, and

fIaﬁRtheﬁoﬁPﬁaﬁkﬁ’é&ﬁ e se4eehabie IR KOs LRFR eWedér iKnewrF rtgm @h@
SVAQespdyice, and dipd yég‘ényalrfﬂ ' 9Hc1 a&esrer?ov Ai&élsgﬁcho 4¥ ouhflgntbs

requi red nontranscri be genetic e enment I an expression
vecgoesncdnimmgstatt pootede i (EERR) i nertta-ga lantasdelassct ¢Bsgall h

| Ayl BhSor BRONBREER) SUS 39 LS iud gbargl e reduct ase promoters,

expressron - vec ressi'on cassette or a
DHFR/nethotrexate co-anplification vector such as pED (Pstl, Sall
SbaWOOS&hIGnnﬁdﬁuﬂﬂtkypnmagmalies anid htymicaktyohumexpraskisg &st h

h d d .
K Fhh, St PERECPYBE0cOIE 1 NOPBUAT ar T B 0g) ShRECRD. (FUbIpFant

AlteemaS|mahyu$qytmﬁumMQ psgeéhetaaeéneubnomsuhdﬂﬁfcairﬂnend may
nplification. v such as, pEE14 (Hindl|I Xbal. 1, Snal

CoBF hhanAEDFRee) BYI it iU S TPAgN (TR GURE Vit 143 £ LR90 AR EETR ur B ne

synsbgtaseeandlbhke Glozted gengh O@létaﬁdﬁmaﬁa&ect@élmﬁlt tHer egésl

epi sonal  expression under, the control of the Epstein Barr Virus

( EBYPNbRIALBOchPCatiiGoF ICERNA MOLPTH QSRR hiRh B3C1pRERs iBahPRt

Sfike XgokemBolh gl .itd nddidindhednviVitdedd e K?nl Eh@nh99u§éies
constitutive RSV-LTR pronoter,” hygronycin selectab e marker;

| nvenvbgennenpCERL ( BawHl 1sSf inatugelly NeEFurmhag) . H ndiIn, ebber
PVUthéagméﬂgg,C|§E%ﬂmlé% t%ﬁants, the cells do not have to be

isolated in that the whole plant may be used rather than a

culture of plant cells or parts.

[0063] Examples of suitable cells include, but are not limited
to, VERO cells, HELA cells such as ATCC No. CCL2, CHO cell
lines such as ATCC No. CCL6l, COS cells such as CO0S-7 cells
and ATCC No. CRL 1650 cells, W138, BHK, HepG2, 3T3 such as
ATCC No. CRL6361, A549, PCl2, K562 cells, 293 cells, Sf9 cells
such as ATCC No. CRL1711 and Cvl cells such as ATCC No. CCL70.

[0064] Other suitable cells that can be used in the present
invention include, but are not limited to, prokaryotic host
cells strains such as Escherichia coli, (e.g., strain DH5-a),
Bacillus subtilis, Salmonella typhimurium, or strains of the
genera of Pseudomonas, Streptomyces and Staphylococcus.
Further suitable cells that can be wused 1in the present
invention include yeast cells such as those of Saccharomyces

such as Saccharomyces cerevisiae.
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constitutive hCW imedi ate early gene pronoter, hygronycin

sel ectabl e marker; Invitrogen), pMEP4 (Kpnl, Pvul, Nhel, Hndlll,
Not I, XQ965]1sriiest Bgelil scl eentrRinines thendediviucleatiiigs oPRi didierest
Ila ge pr & romyci | ect abl.e j.tyogen), p
(Bants Cogh o KR xR ORI ety nfBEFERe BRMLS 0ET:, PRRRP o
pr onot entrijestti dimiciturssl ectedl £iedr kes; appropogeny, FREPI adkpnating
Nhel, Hondlll, Notl, Xhol fil anHl _cl oning_sites, .RSV-

bt oot EF SREFPE S/ aPRLPABT ROt S FITOR P D0 2RRATESOR S TReR: L TS
pr onot el tulheg raamdii i red ecéabh eapartkape ridtiueey na ept tHe like, are

rifiable i a ProBond resin_and,cleaved by enterokjnase;
IIogv: t Irg g le[r(ﬂj‘slﬂu%e\f ec’tllﬁfﬂie H&?‘C'r#?al :/ eﬁ]ﬁ%tssi Sﬁigec?8|l§c1t8fj uder

i n theexpe¢eBtibnn | AgHUAE; 1 DUbear §ppRteht Mtiedthe, ®Re! Wi ({i ndillled
Bst XI, Notl, Sbal and Apal cloning sites, (418 sel ection, _ _

| nvi t r 8§EABANpRe/ A K3 id19 | tgpéralpyt xparxpsted xRy Qeatitidugstias,
418 sgligehbeRd Byl ;ﬁ@%f aPNdrt henbhkea1 VagGdy @ aKlr Ush&aPEdd13ing
expression vectors® (see, for exanple, Randal J.” Kaufman, Current
Pr ot ocokrgden asteact arreBisginagy ferl1fuxtthewepuch fMcandonbel , Mitcrgbial

eds. W. 1 n .used. i n S IayeRnt |

I L e R
a-gal select conyenpeh@01 meSaldd, Sndnclaiding MaflreeBspiWhiaw Bargicling,

al, Nhel. [, _Kpnl Hi [ ] l.oni n jtes; TK-- a -gal. ...

égl ect F%ﬁ)l,ba%g%kgpt I[—Dle%h g%%ll, %Esltsll{uP%al%q’l’, g,&?cl %Sﬁfﬁ n§fI : %%&; ?alé'asrgr’l%g
and Hpgealteni gl ki b€s whikhorax@RTedél datawan) tandhole |skiell¢d058] the
Yeast expressiqn Systens at can al so be used.in the resent

e LaE e B A TR, EBat, Sl e av A sovies eBEERE beguat 2
Sphl, ShgEerNot kha€st Xiconk@dRls, Bgir¥teaBant inhSadltoréon! taadt H ndinilt

cloning sites, .Invitrogen), the fusion PpYESH sA, B, K C (Xball, Sphl
Shol , QF?dB§ﬂRP, EéBg$, EpFgSsion of the chimeric 'DNA molecule.

Suitable protease inhibitors include leupeptin, pepstatin or
aprotinin. The supernatant then may be precipitated in
successively increasing concentrations of saturated ammonium

sulfate.

[0066] The protein conjugates product may be purified via one
or more techniques. Typically, purification entails
combinations of individual procedures such as gel filtration,
affinity purification, salt fractionation, ion exchange
chromatography, size exclusion chromatography, hydroxylapatite
adsorption chromatography, hydrophobic interaction
chromatography and gel electrophoresis. Protein refolding
steps can be used, as necessary, in completing configuration
of the protein conjugate. High performance 1liquid
chromatography (HPLC) is often useful for final purification
steps. See, in general, Robert K. Scopes, Protein
Purification: Principles and Practice (Charles R. Castor,
ed., Springer-Verlag 1994) and Joseph Sambrook, Molecular
Cloning: A Laboratory Manual, 2™ edition (Cold Spring Harbor
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Sacl, Kpnl and Hindlll cloning sites, N-term nal peptide purified
with ProBond resin and cl eaved wi th enterokinase; Invitrogen), pRS
veclabgrahdryhdredee. 199959] @wamples cafamul tpreften eduviéfioation
use in the, present invention is the plasm d pCE2. The pCE2 plasmd
nmaySeBarabiaife@ayy ah§OnESSSF Hassni nBegkO ar tet Odd - sudir ifet hBEV -

whi 11 2ed4bR_Byanml A | criped;in keu y

Pr oﬁ?%?ﬁlﬂ*’kea%?%z 9-58aTa R :Ois??f{%s%?ﬁﬁ’gg% .gf 0'06%] ?ﬁrgﬁ%’?%@éi r ed
enbbdi ABAt 67t 88 ¢hPAdii.c DNA nol ecules can be inserted into an
expression vector that already contains the necessary elenents for

t he[006MkcIThet | oonjndatesanstat tested tpheionsdrt edsehiter det®NAine

nol ecule. [P061] In.addition,..th Xpressi an. vect or _cont ai ni fhe
Chi WP FReBRARRY| S i PO TG KRS Al o1 o e R ed fidEne
mar ¥reSnfidat 8dcipategirand imert hexamp el | 0 @xpdrlandritfd cabh@icoéd
vectorﬁ cont aj ni ng chimeric DNA nol equl es.. For exa I%, genes_t hat
contelnr &5iStanddt FatdGifci FMINYuPEHTCi SR EIRJF I c SHERAiFS A BV D! at e

redmﬁpaﬁ_@aﬁwFBbunaumme thehogRhorli s Wad ransted as@ {6 dne 8896) N,
and histidinol are wuseful selectable nmarkers. Alternatively, enzymes

sucAnN@sinheFpEE SPREISex WaS FLIURARH ne Kihak@sts Kpayrbe conducte

chl opageBepHate #58hY ISR aseHiHe T8 N5n £PRA YR Enet IBRIN0L QI C
markers 22 also can be enployed. An nown sel ectabl e marker may be

enppByel 48 leFaFrds i3- i sThapaPreceduse R tdddresadminsshuptborons] y
118 PRERBELRL Bl SR TS re U oy Rkl pharplen
i nchudebreepedrdey s asiumh lassecihaaceda godent!,| uer gscemtoyment ecal [&EEP) ,
L T R NGB S AT ] i
the plasma e.g., via Enzyme-Linked Immunosorbent Assay
("ELISA"), to determine concentration of the conjugate, until
concentration was no longer measurable. The half-life may be
calculated via a non-compartmental pharmacokinetic analysis
(e.g., using WINNonLin software version 4.1). In addition to
the 1last time at which the conjugate concentration was
measurable (te), the analysis includes observation or
calculation of the following main parameters: A, apparent
terminal rate constant associated to the apparent terminal
phase, estimated by 1linear regression analysis of the
logarithm of the plasma concentrations versus time in the
monoexponential terminal part of the curve, ti,;,,, apparent
terminal half-life, calculated according to the following
equation: ti1/2,2=1n(2)/ Az; AUC, area under the plasma
concentration-time curve from time =zero to infinity; AUC/D,
area under the plasma concentration-time curve per unit of
dose; MRT, mean residence time calculated as the ratio between
the area under the first moment curve, AUMC, and AUC; CL,
systemic clearance, calculated as CL=D/AUC; and Vg, steady

state volume of distribution, calculated as Vgg=CL*MRT.
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wel | as bacterial, yeast, fungi, insect, nenmatode and plant cells
can used _in.the resent i nvention as host cells and

transf 6PREGI byA t hid T ERPF e88PERLY &t dtrheaspliﬁe?reir}fed”h‘é‘?ré?hgnlﬁeléfiﬁré to a
cel | ul émeNATi\%loﬁUCrfbrﬁ’ér{@ el irap C?kbﬁelﬁh%&?ﬂdga@nhﬁﬁmé‘g ch®ier.

chinmeric nol ecul e may be "isolated” in that™ 1t is renoved from
its ongPﬁéﬂYenv‘ih@nrﬁz&ﬁrJ(%r gman heenad urCéﬂltUér@\/l m@ﬁhﬁﬁlt PF ja@ matrix
naturally OCCULTi ment

cells Aot hév ag}lgieagggﬁateggp9géhat the ole Eﬁhﬁghﬁﬁy ¢ ushg
r at her calnamea sl taur @hrafrrrplcmmttlmlm.y oacpeptabl[aOO@é&trEaarrpIHs ohich
suitable cell.s include,. but are not to cel l s HELA

col | o SaEh attaraonkse iion “aho Beee | Bt Srav TR ML . EERSing

COS cellisogdelrsas d8dor celiseasgd ARGC I\Lo EBinaih65Q>1C6‘|é151mH\138 most
BHK, Hep&, such as ATCC No. CRL6361, A549, PCl2, K562 cells,

293 cePret eSPéfﬁelli% ag JRammRL ATEE NPT CREPIDPSEAF RHIRRFES- suchS adh
ATCC Ngct &6k 79ngrk@Qeshlt gﬁ@&hé%éﬁ;@éﬁ@f&ﬁs métpgaae@ﬁ esagugatiehas

present invention include, but are not limted to, prokaryoti ¢ host
cel | s BEPEPKEPANCANad EodmblichiosMeol i, (e.g., strain DH-(x),
Bacillus subtilis, Salnonella typhinurium or strains of the enera
of Psel88fBhassersrablvnm/khe gwaps#abmno@@@eassewarphéﬁméa gically

cells E?i\rece&loebeambiﬁﬁclaft he,Pres @tﬂé @E QRei REH e YERSEvES! ltfhe

such as those of Saccharonyces ronyces cerevisiae.
[ 0065] dpigsredel | s eddigcdi ni nge-tghe, pol ytmr@mmué@ of pnt eregltlag@@@tb@

Cylturgﬁagﬁal Ieg@%i? alf%&éﬂegg Qﬁgug%lva n’ﬂgﬂg§%1@%%é&e?E m cell

m xt ur proprla e for ronoters ectln

transf oniantre cassaps | fy| Egrgearmanl'dn,e acudiosis e onamndbm afsrmisleteds in

ng{)eggfq:‘fmgél ég?cil%P?m o] ac%le%ree at hc?ffcm?faeé/iggslc,yonucseeq:ratlhor{ h(%ange
that includes or encompasses a concentration point or range
having the desired effect in an in vitro system. See, e.g.,
Molineux, et al., Exp. Hematol. 27:1724-34 (1999). This
information can thus be used to accurately determine the doses
in other mammals, including humans and animals. In general,
dosage amounts range from about 1 ng/kg to about 10 mg/kg

based on weight of the subject.

[0070] Toxicity and therapeutic efficacy of such compounds can
be determined by standard pharmaceutical procedures in cell
cultures or in experimental animals. See, e.g., Molineux, et
al., Exp. Hematol. 27:1724-34 (1999). For example, the LD50
(the dose lethal to 50% of the population) as well as the ED50
(the dose therapeutically effective in 50% of the population)
can be determined using methods known in the art. The dose
ratio between toxic and therapeutic effects is the therapeutic
index that can be expressed as the ratio between LD50 and EDS5O0

compounds that exhibit high therapeutic indices.
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expression, and will be apparent to the ordinarily skilled artisan.
Cells are typically harvested by centrifugation, disrupted by
phy$0@ZL] orThehediacal oebasnedndfrdre rtdeul cehd culiderextamatt anémalned

for_further purificatign. Mcrobi.al . cells_emplo | n_expression, of
br o? B SE o 7L B St eanny AR HRIE 7 ot REL Kid, AT3RT DT hoooch
f r eezmpbdbuadscybliichy,lisonpeaiépabl pealianiaala dtsigpt oONcivEulaeing
cel l Ig;in%ﬁsggents, all of which are wel nown to those skilled in

|
t heCORFENL PRentathat NGhsiSe T8 | q@%&s YD entaFFleiseCsf BO

buf ¢exithay.contains protease inhibitors that limt degradation
after expression of the chineric DNA nol ecule. Suitable protease
i nhi bitors include | eupeptin, pepstatin or aprotinin. The
supéPHa?&ntTh%eﬁornﬁysbglﬁnécicgint Redadminigtessdi wdla) amer sustagle
con atd fs S d ag@D $im | foit [1QP66} [
confﬁgg%e;h%?gd%gt %ggégg?burifledy%iéﬁgﬁéﬁﬂgiglﬁgge %8§E§V§5§§Si9’
Typiohrbpusgulafilyat masosetldiv,s treovadermaldis of. ¢ ndi vidual patch) .

pro@ﬁggre%ayc%é‘s e !&faaé%]oo“’ inaf flii;thésYonPeLH i“ﬁi’t‘[:%par%%ies,
fractionation, Ton exchdange ~chrondtography, siZe exclusron
chroiarogapphyeshydnangpapbicles adsbr phieonlikeomat Grcptiygues for

hydreophaobi ¢ . int ti ; Bt I { LS,
o oFSFHEFRFhY: Ah¥ e SN ITHE L AN RO BF o BLE60 BBTREER g
conhiguiadisioonii safl ddwrl piwt Remingbprgat EheHigi qrryd camanpeatt Joe dof

chr gmat ogr aphy PLC) is often useful for final rification _steps.
SeeFhppm EMeréIAgllgRBEé?rt R¢. SUIPEECPr i na'llPur i gaéat i 8 ?lPPFﬁEPbges

andcB1 aehkcer( BharhgsyRandasieenceed0009Rr i nger - Verl ag 1994) and
Joseph Sanbrook, Ml eCular doning: A Laboratory Manual, 2nd edition

(Col d Spring Harbor 24 Laboratory Press 1989) . Exanpl es of
mul {P0Z épiﬁurqx¢%§tpgnfully illustrate the present invention and

advantages thereof, the following specific examples are given,
it being understood that the same are intended only as

illustrative and in no way limitative.
EXAMPLE 1
Cloning Of Chimeric DNA Molecule

[0074] For ease of downstream protein purification, it was
decided that the G-CSF-polymer proteins were secreted into the
cell culture medium. Prior experience using bacterial (ST2)
secretion signals with various cytokine-polymer constructs
showed 1low secretion efficiency in both prokaryotic and
eukaryotic systems. However, the use of the
Schizosaccharomycen pombe secretion signal sequence of the
phol+ acid phosphatase (PHO) for the secretion of heterologous
proteins (GFP and HPV 16 E7) into a medium was known.
Therefore, this secretion signal was tested with the G-CSF-
polymer constructs described below in a CHO cell expression

system. Also described below are the vectors that were
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separations are also described in Baron, et al., Crit. Rev.

Bi otechnol . 10:179-90 %1990) and Below, et al., J. Chromatogr. A
679: 675¥nthesyzed fomeEheTiE QBIGiRR f dFeCespebYPer oFopgtyyeteoand
det er ni pere¥bebheh £t Bey seXBblivieadi fied plasma hal f-life conpared to
the unconjugated protein. Foif exanple, in experinments conducted

with G CSF and various am no acid extensions such as (NNT),
Appl i chrbs Prafddcthan PhePHR ®- PBFE wWassti®cEased in one case, and
in other cases, was decreased. The tests may be conducted in

accor dpfigex W g8k staRdaLdctechni ques in pharmacokinetics, as shown in
exanplE‘BT~¥grs—prUCe§ure—entaiIs adm ni stration of a predeterm ned
dose of the conjugate to an aninmal, preferably a |aboratory ani nal
such a§0875bddite d&igst noosstructl eeyntheasradf roast Helrmi yralthg PHO

pr edet L ped i | s, t i

oy EraREash JEREE. Faehtd Q0 ety T Gudaind ector pesk.
concenThat aminof aldiel cxjueyate, ofinthe PHONnGEUrettiicon swgnab Lsngeésted
neasursbLe. The half-life may be calculated via a non-conpartnenta
phar nacokPRetic analysis (e.g., using WNNonLin software version
4.1). In addition to the last tinme at which the conjugate
concenMrBtLo@ Mak FnBasufFabl & ¢t#) C Bh& anal(BEips IDndlcuddss4dbser vat i on
or calculation of the followi ng main paranmeters: X Z1 apparent

ect  mat 0 B} R o RREFAR SR abPanc ot R Hed SN AR oF PRAS: two

pl asmasevaceblfr atdomsl emgrstsry | TENAN tdld gonuwadexidisy | atogethenal and
part of the curve, t11 pa termnal half-life, calculat%gat

2,,.,.a r ent
hocor dFhARERIt FBOMPER RBSRquati®ose / Doy hans / cansidesa tipha

under {&etpliasim thencgakighl A tithR CHIYgohtieMebtiBeserWas0 that the
infinity,; AUC/D, area under the plasnma concentration-tinme curve per

unit ofus#erecfMihe rkeafleessagnercei fe Shec N-dredniays hef r fhpoG-CSF-
betweeﬁolymer be direct, without any intervening sequence. This

ensured that the entire secretion signal was clipped from the
molecule during processing, resulting in a secreted form of G-
CSF with no amino-terminal modification when compared to
naturally occurring and clinically available versions of G-
CSF. By preparing the constructs in this manner, not only
could direct comparisons to G-CSF and PEG-G-CSF be made, but
this also limited any potential immunogenicity by introducing
additional amino acids into the recombinant G-CSF protein. By
incorporating restriction sites into the oligonucleotides for
cloning the PHO leader into pBSK, as well as the subsequent
cloning G-CSF into PHO x pBSK, these requirements were
satisfied. The oligonucleotides that were used are listed

below.

ONDEPHO-1F: 5’- GGCCGCCATATGTTCTTGCAAAATTTATTCCTTGGCT - 3’
(SEQ ID NO: 155)

ONDEPHO-1R: 5’- CCAAAAAGCCAAGGAATAAATTTTGCAAGAACATATGGC -3’
(SEQ ID NO: 156)
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the area under the first nmoment curve, AUMC, and AUC, CL, systemc
cl earance, calculated as CL=D/ AUC, and V3, steady state volune of

di s¢NDDPHOODF : Cabcul aredcescETEOrTMBEGCAAALBBGBL cActrirer —agpect of
t he(pp@semtnonventjon relates to a conposition conprising the
protein conjugate and a carrier. Broadly, the carrier may be a

cul supePHGL2RM 087 & GRTECACCTECBGGABGREITTGEEEARRCARLEGEX)- 3V N (880E
embpdi gt ssgfhe carrier is a pharnaceutically acceptable carrier,
in which case the conposition is useful for preventing or treating
di spogeip anHiUgrH®edseshicN FHNUBIBOK FBLEBY, 1¥0howd ef£r APhyrén a
manmal , or for &1agnost|c purposes. As an active ingredient of the
conposi Then PHOhd gadsei (Pleoh) ugaseclonegr dngoalpBSK msing| Motk d4nd m
[Ooﬁgp}zﬂﬁ?“eﬂhaé' ES}fomc%o”% | AN, GOMRLI-3eS \ﬁ‘aghaé REEY 'i?u%lol Yihis

ef fective amoun he protein conjugate which achieves the esired
ef fechsergect thdldpEuig ctive dispyfiosdnd. BaRINar neictead | callhisef fectove
annuntg can be_es;;nated trgnlcell chtHre assaés“ Fgr Exangle, a
dosEORERT e PR} 7t 4L BATPRLSEANHE (Rddél ¥DEB HERMBYdRaPerrET 4t ng
concentration range that includes or enconmpasses a concentration

poi métRGdr@ngeonbayriupgibhe desired effect in an in vitro system See,
e.g., Mlineux, et al., Exp. Hematol. 27:1724-34 (1999). This

i nf | on. can thus be used to accurately deternmn dos in
ot oD C Ao LAk ey Mt Arfol S LSOt 0GR nLPRPEPAGS B and
anpygNbEPHEAOR) f romaagout loRpEkgotorabouind0 nybkoEpheser) on wek gt
of the subject. [0070] Toxicity and thergggutyc efficacy of such

[
conPBRRBBOERRALEE dtididri RAd RRL wrumk akrResE | ¢BNKpr oddeur®s in
cel pNk CYlddir R€a Bl ihAcBXREEERENY /Y %ﬂb”%figé?@c}@o@i%e NEJa'i'lPsUXwePé
al ., Exp. Hematol. 27:1724-34 (1999). For exanple, the LD50
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 ToplO0 competent cells and grown on LB-ampicillin plates.
Minipreps were performed on ampicillin resistant colonies to
isolate DNA and diagnostic digests identified putative clones.
Sequence analysis determined which of the putative clones were

correct.
1.B. Production Of PHO-G-CSF-NN x pBSK Construct

PHO-G-CSF-NN x pBSK Construct

[0079] This construct resulted from the cloning of PCR
amplified material corresponding to the coding sequence of
mature G-CSF into the PHO x pBSK vector using BspMI and BamHI.
As stated previously, the oligonucleotides used for this
purpose were designed to ensure that the junction between PHO
and G-CSF had no intervening sequence by utilizing the
restriction enzyme BspMI. Furthermore, the C-terminus of G-
CSF had a direct fusion of two asparagine residues (NN) and

restriction sites for the enzymes Bbsl and BamHI. Bbsl was
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(the dose lethal to 50% of the population) as well as the ED50 (the
dose therapeutically effective in 50% of the population) can be
det esnbaeduesthy metilddedknowwndinechéyardd THee d8NE podtyine rhetametne

t oxi nd therape ti.c fects her apeut i nde that
expr§§€88 aBYPhé F SEEetwﬁgh D? §ﬁd‘ﬁﬁgous @np%%né% GG@E ﬁﬁt
hi ghithber apeutreetbndi ces. 26 [0071] The data obtai ned fron1the cel
culture and animal studies can be used in fornulating a range of
dosage of _su ound i pr ef er abl ithin a range of
circtPdePhg T %Ebnﬁgﬂg?%PF ﬁgt%ﬁsF ﬁiﬂHﬂ%@?%esﬁéﬁg%ﬂFFﬁqi??Igmelﬁ%
toxi ghtyr EPB72k Fheileqmapositions can be admi nistered via any

suitable route such as locally, orally, systemcally, intravenously,
i ntranuscul arly, rnucosall transder nal | e.g., Vvia a patch) They
my BBSBHOGEEEY abor PRATCLBS6REEAARTEPGEFE FERECCCR ERBaapen os,
nanopaFRi éPe¥OandSPhe i ke. Techniques for formulating and
adm ni stering biologically active tides are also disclosed in
Rer RBREDTHanSE! of 66 CaRICRAAGH ER BT CTPNGERRES CCAPEEIGS RS Cainal 0
et al(SEQedB. NPhj L88el phia Col | ege of Pharnmacy and Science 2000).
0073£8In order to fully illustrate the ﬁresent i nvention and

advanP8§eés theHamran el 1ehe ol e spRETHN cx sxBPi| 6SChPE §F vEROWD| {0
bei ng;ypder st ood TB'%atsécg(\%Wf@Ee rlathgRdegl Ok YNRS wals! lc%r{@a i ygrgnd

innoway limtative E 1 doning O Chineric DNA Ml ecul e
[ 0078HOFer pdede wiimpwhAspMeartdpsbreyadpurintli daniign, |Th®asubaequeed

t hat Lhe G CSE-pol raot.ei ns re .secreted into t C
nedlunglE%PBrcﬁipé¥F§ﬁge SéﬁﬁgrbacJgrla({(gﬁi)B%sgcre(%oﬁgé%%ng S
Wi t hividi causdcyhokinee-phba yied @epst r detis vector confers ampicillin

resistance (bla) when grown in bacteria.

Method Of Construction

[0082] G-CSF was amplified by PCR using oBspMIGCSF and
OGCSFBbsBam oligonucleotides. The =~ 520 bp band corresponding
to mature G-CSF was excised from an agarose gel and purified.
The purified fragment was digested with BspMI and BamHI,
purified and 1ligated into PHO x pBSK cut with the same
enzymes. The ligation products were electroporated into ToplO
competent cells and grown on LB-ampicillin plates. Minipreps
were performed on ampicillin resistant colonies to isolate DNA
and diagnostic digests identified putative clones. Sequence

analysis determined which of the putative clones were correct.

1.C. Production Of PHO-G-CSF-(NNT)g x pBSK Construct ((NNT)ges
disclosed as SEQ ID NO: 1)

PHO-G-CSF- (NNT) 45 x pBSK Construct ((NNT)g disclosed as SEQ ID
NO: 1)

[0083] The amino acid composition of this polymer encodes for

the consensus mammalian N-linked glycosylation site, N-X-
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showed | ow secretion efficiency in both prokaryotic and eukaryotic
systens. However, the use of the Schizosaccharonycen ponbe secretion

Si gmaVTsequerj‘her@ffotriee phel m@byrabphmghabasegxﬁd@yimed hen the
secEetlon of heter,0 ou eins (GFP and HPV 16 E7) into a_pedi um
REBORLEE Tt GiEs | hpe”s Etifer | AL ETGal SAEEEaSTon WM ¢ HRLS

G C@Enseebaaﬂscgst@tr@@%a %S@Hdoeaialtleé oW THe ae:Eils&@&tioﬁx\pé@%hQﬂ
system Also described below are the vectors that were 27

synthesi Ped e itche breHeRsfon iof G 1= atsder PEefECtuctSizthd and
gﬁé%ﬁt?gngia@iﬁglpm %u’é%]ﬁlc]a AonPT OqKeili PN %ocﬂ'\%ﬁ‘e pBSgth”SH(UCt

X pBSK Construct The |rst construct synthesi ze
si npayamaee PSIO OfeaGeCSEequeqnéecrmngd bpoon t hbebapreteah- ehbamtngd

e REhE o BT 5.t e P PR SUSERAS R PR RTRIRERGEY RNty °

[0076] The PHO secretion signal was synthesized by fusing two sets
of éowibnﬂmearqormwrwctt'gmmuofebhidepothgemherasarathmmﬂ ngs thenannt o

ort ration tha into e de n_of
P heobi d85aEREg s RO fe (RUAMIREAG Ol ANy Meemel o, BE SRR LR
t hethet ePHO-AGSC I~ Nﬂme X> @BIBK pobyimelrube dwteht ,BbEI howd doyr base
i nter en'n se e. This ensured t@ he entire secretion, 3 gnal
wasUPPEpRAHOT (GhEHe W8] EEGRE uritgt BF obHs  FRPATALLNTS noF ATUES
secpatied for MY @ t4&HinNhs hoRoGalErQ- t By désiging i €8inp0Bm¥heary
conpared to _naturally occurring and cllnlcall aval | abl e versions of

G BeES BY RN a0t dansthakt COPR (RIS HREARNLNGNDNFFLPABES d
di r g6t eAMPad SAARh? GESFhandThEG Gdedndify e, WAt pddi HAd Seo

limted any potential inmmunogenicity b i nt roduci ng
multimerize the oligonucleotides that code for 9 amino acids

into longer chains. Short adaptors containing a stop codon, a
Bbsl site for future extension of the polymer and a BamHI 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.

[0085] The oligonucleotides used to synthesize the (NNT)g¢s
polymer ((NNT)gs disclosed as SEQ ID NO: 1) are listed below:

Polymer Backbone Oligonucleotides
O3NNTF: 5’- CAACACCAACAATACCAACAATACAAA-3' (SEQ ID NO: 161)

o3NNTR: 5’- GTTGTTTGTATTGTTGGTATTGTTGGT-3’ (SEQ ID NO: 162)
Adaptor Oligonucleotides

oDent3F: 5’'-CAACTAGTCTTCG-3’ (SEQ ID NO: 163)

oDent3R: 5’ ~GATCCGAAGACTA-3’ (SEQ ID NO: 164)

[0086] The following sequence (NTNNTNNTN) (SEQ ID NO: 165) was
the repeating unit of the NNT polymer that was produced using
the polymer backbone oligonucleotides of o3NNTF and o3NNTR,
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additional amno acids into the reconbinant G CSF protein. By
incorporating restriction sites into the oligonucl eotides for

cl oni nYPiRE PREPY eddeFARRL o TEEKaNGs aRd | GREGt HNd]IRaRA e RESPRASHIVITG Y
G CSF itRLe REPeX ulBSKt df AR i LY DI Sat | sfied. The

ol i gonucl eotides that were used are |ist bel ow. oNDEPHO 1F: 5' -
GGCCGCCATATGITCTTGCAAAATTTATTCCTTGCECT - 3'  (SEQ ID NO 155)

ONDEPHO 1R 5'N TONANARARCEANSGAREAAAPT NRGCAKGAACATATGEC -3 (SEQ ID
NO 15@) _28 ‘AR B ] G RAGSSCAAACCCETORNF T CrE ey

3 (ng %D%%Ed5%"‘%§ﬁﬁgpﬁ8ézéééga-ﬁ ACRAA Q Ib
GATCCASGTGLE8ACCCGT TTGCGCAAACAACGG - 3' (SEQ 11D NO 158) [0077] A

di agram of the PHO x pBSK vector is shown in Figure 1. The PHO

| eader (PhoA)' 166 GCGNETA|I HE® TESKTASITAY ROE ITEGr$’ BartdiSNNTRe (SEQ ID
sequenﬁﬁffg% qature G CSF was cloned into this construct utilizing

t he BspM ana BanH sites. This vector confers anpicillin resistance
(bla) when grown in bacteria. Method OF Construction [0078]

Conpl erfoAB8dily Tree r Soblowlingonsc|téat | s ireNDERHGad&paod mollBERRE TRRat

and (oNDEPHO. 2F and oNQEPHO- 2R) . wer e hosphoryl at ed usi 4 .

ol ynuEPEBLERE R S TOT Hirh T LSRR uhoSHaRy SRRy | Ohedd Sife diE
ol i gonfigkaeki dexpanssoneref aHeowpdlifes! oxhy ann@amHIN stee Tgat is
reactions were diluted in TE and used in a ligation with pBSK

previ olEF§Srg¥sEed CdoMidInot | and BanmH . Ligation products were

el ectroporated into ToplO conpetent cells and grown on LB-anmpicillin

pl at esreriinnikiflS AdAPEoREMAd®RA LN anpi cillin resistant colonies to
i sol ate DNANand* i agnostic digests identified putative clones.

5"-C AAC TAG TCT TCG-3’ (oDent3F) (SEQ ID NO: 168)
3’ ~-ATC AGA AGC CTA G-5’ (oDent3R) (SEQ ID NO: 169)
BbsI BamHI

[0088] A diagram of the PHO-G-CSF-(NNT)e¢s x pBSK vector
((NNT)¢s disclosed as SEQ ID NO: 1) is shown in Figure 3. The
addition of (NNT)gs polymer ((NNT)e disclosed as SEQ ID NO: 1)
utilized the BbsI site (destroyed) that was located at the C-
terminus of G-CSF and BamHI. As shown in Figure 3, the BbsI
site was regenerated at the end of the (NNT)g polymer ((NNT)gs
disclosed as SEQ ID NO: 1) for future extension of length.
This vector confers ampicillin resistance (bla) when grown in

bacteria.

Method Of Construction

[0089] Complementary pairs of polymer backbone
oligonucleotides (O3NNTF and O3NNTR) 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.
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Sequence anal ysi s determ ned which of the putative clones were
correct. 1.B. Production O PHO G CSE-NN x pBSK Construct
PHO! el@eperRlﬁeeﬁre&ﬁ&lP&ctw?eoP@]r ﬁﬁﬂ@dcohgt Mt e s BPL¥REL T A he

cl onidaghtQfr REEp1 @RS i htedomat il cor respoddi ngthoTuhe, 160didNg  The
sequence of nmature G CSF into the PHO x pBSK vector using BspM and
Banfliid. lasoazat edapr eVicdisijnaqtheragiddgonied eot hdes cuddd e orlJtQI‘ﬁtswn

pur n S nct bet n
Al R R B R SR e
enzw’m:eBspns/mewtralterdrmaad t teen Comeranntxscmjliﬁuc%Fgfead a dnatte@tlal
fu5|on of t arag re5|dues and. restriction sites for the
enz R %?@am—é&gﬁ&lw%sex é\%‘&b%%ﬁu‘éﬁ | PUGtfEfded to
directly add the NNT polyner to the C-termnus of G CSF, while BanH

was Loosd It oTEE 8Nea@eSiaiN wd it @sédeineat Qi gaftQ@B0lwike PHO-G-CSF-NN
ol i gonucl eotides that were synthesized to anplify G.CSF are as
f ol FoRBSEEspM drst: bsen gaaretaecratRadhedoaasT

(SE@dﬂ%é%ganxﬁtblZ cells were transformed with the 1gation
0GCSFBbsBam 5' - CGGGATCCGAAGACGT GTTGT TAGGCTGCECAAGGTGCC- 3" 3 (

NO PEBGjuqigogandA eri@git afnof LB-+rampPHO 13 OSFpARte spBSKMiad baepiss wehiegn

e e re. E-N ed. | P
pBSlé:um ng eéisp;\gl% g rgg%edg) %%aﬁﬁ%ﬁé%@b!@%ﬁ%%f% gldddg}%t?lofnl 0
an I};li\liltqdnlm‘recluhelsl zedSEIqeeBlasl amdll BaindHl deiteeminendi ¢lat ed off ttiee
pl asm.d This vector confers anpicillin resistance (bla) when

gromtlantlbaectcelr?rhes Mo SF " Eohst ructi on [0082] G CSF was anplifi ed
by PCR using oBspM GCSF and

[0091] The longest clone isolated from this strategy was PHO-
G-CSF- (NNT)es x pBSK ((NNT)¢s disclosed as SEQ ID NO: 1).

1.D. Production Of PHO-G-CSF-(NNT)iss x pBSK Construct ((NNT)iss
disclosed as SEQ ID NO: 2)

PHO-G-CSF- (NNT);55 x pBSK Construct ((NNT);is5 disclosed as SEQ
ID NO: 2)

[0092] The construction of this clone required the addition of
additional NNT residues to the PHO-G-CSF-(NNT)¢s x pBSK
construct ((NNT)g disclosed as SEQ ID NO: 1) using the same
oligomerization scheme. The nucleotide composition of the
oligonucleotides wused 1in this extension was altered to
identify the junction between the original polymer and the
extension. These alterations maintained the original NNT
composition of the polymer and utilized the same GTTG
underhang and CAAC overhang strategy. By digesting PHO-GCSF-
(NNT) g5 ((NNT)gs disclosed as SEQ ID NO: 1) with Bbsl and BamHI,
it was possible to extend the length of the polymer using the

same oligonucleotide multimerization strategy as before.
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0GCSFBbsBam ol i gonucl eoti des. The ~ 520 bp band corresponding to
mat ure G- CSF was excised froman agarose gel and purified. The

purifi d§0PBagrEht QbkIangeseelidrehusefMtoamx Ithe p{NNF] ed PRtgmer

i gat eq (\Rr9 ,LHA S PRIC S Uta Vi kg herpan®y . enaymes,  TRET)GAL F(QRNT) 45
products were el ectroporated into Topl O conpetent cells and grown on

LB- anpAésFilraedl aseSEQVIR piOsp2) adree Lertiest ded ot anpicillin
resistant colonies to isolate DNA and diagnostic digests identified

put at i e NG\ « | S+ erm ned which of the putative
cl onesis\%' eggoriragc _Qﬁgl?%xg%?x?gé%toﬁ%%% PHO- G CSF- ( NNT) 65 x pBSK
Construct ((NNT)65 disclosed as SEQ ID NO 1) PHO G CSF- (NNT) 65 x
pBSK CodNNTe&tF(( BNF) CAATACCAZTAA TACCAAQAATACRAA-D)’ [ ((HIE3]IDHNO ani Hd)
acid conposition of this polymer encodes for the consensus mammal i an

ey beCgMICRETRA: 86 -oRTER TR AIRe AT ATAEREE {1 s O T

extensi on when this construct is expressed in CHO cells. The

expect aAdapeovaoligohucllaetideseri c i ncrease in translated product
size and posttranslational nodification would nodul ate the pK

paranmeters of G.CSE, conferring upon the protein-enhanced half-life
Ph er GRRREBEGUP a&éﬁ&'a"énGﬁ"&TiTF%'g’i 0I(§§i%c§ID Xt 317??3 [0084] The
construction of this polyner was achieved using an oligonucl eotide

|'i gat i 6DEAUBRI: MBY FZATCOGAMGAOTR-3BY (BB iTDg Nd:he BHO- G CSF- NN x pBSK
construct with Bbsl, a four base underhang (GITG was created in the

two as aragines resi dues added to the éﬁterninus of G—%ggg‘By

desi gni R9° mﬁ‘%_ﬁ%ﬁ’f%r Vs RLOBictai gy ontic FRSt EFYs Gt Mepr X _pBSK

repeat cBgstNlictr i (INNTY (s a8iWRNbsad aestot opt e GG URERKNRRIN i(ISEQ

was possible to. nultimerize the oligonucleotides that code for 9

ami no &Pi gN¥O: 165) was the repeating unit of the NNT polymer
extension that was produced wusing the polymer backbone
oligonucleotides of o03NNTextF and o3NNTextR, in which the CAAC
overhang and GTTG underhang were still used to multimerize the
polymer and the amino acid composition was unchanged from the

original (NNT)gs polymer ((NNT)gs disclosed as SEQ ID NO: 1).
NTNNTNNTN (SEQ ID NO: 165)

5’-C AAC ACC AAT AAT ACC AAC AAT ACA AA-3’ (0o3NNTextF)
(SEQ ID NO: 174)

3’-TGG TTA TTA TGG TTG TTA TGT TTG TTG-5' (03NNTextR)
(SEQ ID NO: 175)

[0095] The above underlined nucleotides of o3NNTextF and
03NNTextR differed from the nucleotides in the same position

in o3NNTF and o3NNTR respectively.

[0096] The following is the terminating adaptor molecule that

completed the (NNT)iss polymer ((NNT)iss disclosed as SEQ ID NO: 2)

and included the BamHI site necessary for cloning. oDent3F and
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into | onger chains. Short adaptors containing a stop codon, a Bbsl
site for future extension of the polyner and a BanH site were added
in bb@ntmi @ﬁetahéesainaabelgbﬁuﬁmbbtﬁraéiszahb@nwamé ualekiOWofrOIth@I oni ng
of the Bbsl - yner fr i nt o, PHO. G CSE= NN_ X [ 0085]
Thel%ﬁbfa &5@%& (o(%ﬂﬁﬁtehe@r%%l%%d ARTTBR IBo‘N@ ) ¢ (NNT) 65
di scl osed as SEQ | D NO 1) are listed below Pol yner Backbone

O | SeRHEh&LA I\ﬁ”&mgw%i',cuﬁ“AACACCAACAATACCAACAATACAAA- 3' (SEQ ID
NO ~ 161) GTTGTTTGTATTGTTGGTATTGTTGGT-3' (SEQ I D NO. 162)

Adaptor Q4 i gonucl eoti des oDent 3F: 5' - CAACTAGICTTCG 3' (SEQ I D NO

163) oD¥nt3R 5' - GATCCGAAGACTA-3' (SEQ I D NO 164) (0086] The
follomﬁng sequence (NTNNTNNTN) (SEQ ID NO. 165) was the repeating
uni ' of Ahe TAF PeTyREeF-Bhat was ﬁpaénﬁéﬂ)uéﬁﬁ@ IDh&Opollyker backbone
ol i gonucl eoti des of 0o3NNTF and o3NNTR, 31 which show a CAAC over hang
and GITGUNNEFhARY RESpEER Geby HRRENKBR: USBQ & MA:t iLiddi ze t he
polymer. NT NNTNNTN(SEQID NO 165) 5 -C AAC ACC AAC AAT ACC
AAC AAT ACA ABPST (oBRMEE) (SEQ ID NO 166) 3'-TGG TTG TTA TGG TTG
TTA TGT TTG TTG 5' (03NNTR) (SEQ ID NO 167) [0087] The following is

therbgsq nal | ng Aflap oro 10l el epgdhiag- c%s?@mﬂh@f d the pﬁé?ﬁ“v@é@ r
|ncluded a stop codon, Bbsl site tor uture extension of the pol ymer
and (ANWBhids diselerad Bs SEQcdDs A0 f20r i calionn er i grace ng. AdBipe or

Mol gﬁyéﬁsi%Slo'fC tﬁféc Tﬁﬁ'I‘Tgr Jéﬁrﬁer(ql?ﬁﬁ&“}@ é?gg.l.ége&laaslggﬁQ ID
NO: 1) by O90AA utilized the BbsI site (destroyed) that was
located at the C-terminus of PHO-G-CSF-(NNT)g x pBSK ( (NNT)gs
disclosed as SEQ ID NO: 1) and BamHI. It was noted that the
Bbsl site was regenerated at the end of the (NNT)jiss ((NNT)ss
disclosed as SEQ ID NO: 2) polymer for future extension of
length. This vector confers ampicillin resistance (bla) when

grown in bacteria.

Method Of Construction

[0098] Complementary pairs of polymer backbone
oligonucleotides 03NNTextF and 03NNTextR, 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-(NNT)es x PpBSK ( (NNT) ¢s
disclosed as SEQ ID NO: 1) digested with BbsI and BamHI.

Chemically competent Stbl2 cells were transformed with the
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3'-ATC AGA AGC CTA G 5' (oDent3R) (SEQ ID NO 169) Bbsl BanH [0088]
A di agram of the PHO G CSF- (NNT) 65 x pBSK vector ((NNT). 65 discl osed
as SEQLEgafdon1) PEodHERE i naRflgur @reWn Theon addiBiagp it {INNT) 6P lates.
pol ymegas (6 5l I§g¥¥% I ) tiLhikz | £i
(destrg§gégwgkgt“&ggplocatéﬁ§g?E§%e£%§E%%%nPﬂ§sbgP %gggﬁ%gﬁg%Bgﬁ'l.ts
As showdentiFfigdr ep8tathigeBbsilonsist.e waSequgacer arad 1ats itshe det¢ rofined
the (NM£CQSO?OE¥1EB%UQ%¥WG6% oq{essdv})%:eed cao%:r%FC(g | D. NC. 1.) for future
ext ensi on of "T'ength. S veétor CONTer S anpicillin resistance (bla)
when grown in bacteria. Method O Construction [0089] Conpl enentary
pai rs dbopelyrihe bhokbheat cabingoriiscledtad efsrdm 3NNTS ahdab8HiNTRa samiio-

51 g FACBRR G o4 R S T 2P dct e A S LD Nor 29 2 €
ol i gonucl eotide pairs were allowed to slowy anneal on ice. 32

Pol yneExaMPLENRri zati on was perfornmed by m xi ng pol ymer and adaptor
dupl exes at 20:1 and 40:1 ratios with T4 Ligase. The T4 |ligase was

heat -i pacti vated and t tire ligatjon eactians re di gested

W th BARAPSCOETREGAn bt HGthorrote ARS: ERE i OF AiERahton D
acryl ambdecgeke. Material between 250 bp - 800 bp was excised and gel
purified. [0090] This material was used in a ligation with

PHO G -NN x pBSK th een_di ted wit bsl and BanH! .
Cnont odr Py PrgaBtain & MR dT el ] S F bReE Eerd ey | AT 4es
products sandsedow’ Srg Bpamw:cidylin plates. M nipreps were perfornmed

to isolate DNA and di agnostic digests identified putative clones.

Sequence anal ysis determ ned which of the putative clones were
correctreparation Of Vector pCEZ2

[0100] The plasmid pCE2 was derived from the plasmid pREP7b,
through the following manipulations. First, the 2000 bp EBNA
coding region was deleted. Next, pBR322ori was replaced with
pKS-ori. Then, the RSV promoter region was replaced by the
CMV enhancer and the elongation factor-la (EF-la) promoter and

intron.

[0101] The CMV enhancer was derived from a 380 bp XbaI-Sphl
fragment produced by the polymerase chain reaction (PCR) from
pCEP4 (Invitrogen, San Diego, CA) using the following primers:

5'-GGCTCTAGAT ATTAATAGTA ATCAATTAC-3' (SEQ ID NO: 178); and

5'-CCTCACGCAT GCACCATGGT AATAGC-3' (SEQ ID NO: 179).

[0102] 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'-GGTGCATGCG TGAGGCTCCG GTGC-3' (SEQ ID NO: 180); and

5'-GTAGTTTTCACGGTACCTGAAATGGAAG-3"' (SEQ ID NO: 181).
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[ 0091] The |l ongest clone isolated fromthis strategy was PHO

G CSE- ) x PBSK ((NNT) 65 di scl osed a EQ.1 D NO . .
P 0d0ACTAn EFe pHETE, e PR 5575 Bk SabAk riBEe( (RnTiass Rp71eT
di sdigzetcas V&R dD I 1 Pgd PHED - SI8EP TINNTQ 198n & r pBSKpoCpASE 1 uct
((NNT) 155 di sclosed as SEQ ID NO 2) [0092] The construction of this
clorﬂ) requj red the addition of = additional NNT residuef to the

: L sy pEK Pln st PR EFRERNT @ Tditet | FE8aL 38eEEAS FEQ
1) ug m@:thpg same oligonerization scheme. The nucl eotide conposition
of the oligonucleotides used in this extension was altered to

identify the junction between the original polyner and the
ext difdi0%4d. FReseChf®Er at FBns PEPRESS nedeﬂ(PrECE‘ocﬁ'ﬁTh%NT}\NT cbPbBliss on

of 9ur And gid | i zed e S Gerigier CAAG
over %r?g(ystrat egy. By(b di gesti@ng %a GqurSF%? NNT i%g ?%%I%‘%'GS di scl bsed
as SEQdsBay® 19 wiave Bbké¢ aodsBamidlt, intowasbeposwithie poEaxt erithishe
| en f ot r i . i g cl.eatide | £ i i [ on
st rg%e%éc%rasg%et?%r%é@ﬁ}qfOﬁgﬁmg%egggﬁagﬁﬁc%&# it 5 J"ﬂlsre tloﬁgeg%deﬁ%g% he
( NNBheb 51 iy neet on g4 NN 65adic set-dsed faanSEQ by NGie Lmbed { NN ed S5y
(0 SSyedsaloscaas FE0UD D) abechiabas bRLovh,Bolugeln -
CAAGAGCGAABRANTRAGEGACAATACAARadna [ Q) s&1&Ex14740) O0o3NNTextR 5' -
GITGITTGTATTGITGGTATTATTGGT-3" (SEQ ID NO 171) Adaptor

A i gonucl.eoti des oDent 3F:_ 5' - CAACTAGICTT ' (SEQ ID NO _172
oDegf%Fg.cg]S' g‘G@é&@.&ﬁ@ACﬂi 3'tk{eSE%¥1%bq\T(§.S%?7(%N#)G®©4]X AsP%%l h ‘%ﬁfﬂetor
pr oduaiNTON s Ofd 1 Siel P Ga ESEEONND) 80 :X 20BSK  sEat rHUCtr{gdNNI)HS5  The
di scl osed as SEQ ID NO 1), NTNNTNNTN SEgHOI D NO 165)  was the

r ep@RANRF Uhi £hat tHel v\T gFPEmssion in cells is Pcmv/ef-la.

The vector was linearized for electroporation into CHO cells

using Sall. This vector confers resistance to hygromycin B in
mammalian cells and ampicillin resistance (bla) when grown in

bacteria.

Method Of Construction

[0106] This construct was produced by isolating and gel
purifying the 1100 bp NotI-BamHI fragment from PHO-G-CSF-
(NNT)155 x pPBSK ((NNT);s55 disclosed as SEQ ID NO: 2). This
material was ligated into pCE2 that had been digested with
NotI and BamHI. Chemically competent Stbl2 cells were
transformed with the 1ligation 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
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extension that was produced using the polynmer backbone
ol i gonucl eotides of o3NNTextF and o3NNTextR, in which the CAAC
over habh@l@hl CRTGOondgar h&sy BeosluseE | thgsepolymenst | Aesiczabede above,

| e = :
POl ¥ Mharifdy LA PRI 6L fo ©ATRAS 3 CROUPS JNIMANGSE HidRSHony 1
NTN t\hJ‘]'sN:i(r&}:(aridIé,NOCh:ﬁ.ﬁ&)seS' h&nsher ACT AT ASHOACCANL AANesCAwere
AA- 3' 3NNText F SEO.I.LD NO 174) ,3!-TGG TTA.TTA.TGG TJG TTA T

o TS A raid RECLISeSrp L odYE) iRt PSP eooy b rRagerEneaL
nucl eoindest oy 03NNkexkk sanedcoxdNMENY R htd ai ethéropetbecauchedtiddag

in the_same position in o3NNTF and 03NNTR respectiyvely. [0096] The
fol | oW S?sgPﬂeEtPQr-m n%&i%@saﬂéﬁ? rbﬁ&Pé'cuPé‘Ptl}%étSlQ{bn%\FLE%e% het G-

(NNT) 1o5rnobyomer (€ONEE +aetdi $al a8dca315ERekl Wotad)l i sk .i ncl uded
the BanH site necessary for cloning. oDent3F and 34 oDent3R are the
same ol igonucl eotides that were used for the initial (NNT) 65

pol yneEstanrshment <0f oAdRexenEFOULbuURes 1). Terni nati ng Adapt or

Mol ecule N 5'-C AAC TAG TCT TCG 3' (oDent3F) (SEQ ID NO 176)

3' - ATCl 68 POBHETAHS & SEQ¢E N cdd?) ( (Bhe)  Bankl sE9838k
A di agFam o? t he P%G%ﬁﬁ’hﬁ@l@éx%%SK vector (é(NNirﬁs%gS

di scl oz®dSE9 JHD ¥N®: N@) Mas slineanipadriuping 4thahenzgpeerBdn of The

th : . ' d D.:
i 11 20 Bpd| B et B PP e Repetitd Jin Ho B, e SPES one
G-t er mi hus ngf FHOLEL €S- Y(a)d5was pBSied| (INNTRE5 el gt ererh bkoSEQL PDY

Mo DhPld SagH ox (% PPLE] ARELLRE cRBSLePiloulBl bEGRRCIA Rn?t

Nutrient Mixture F-12 (F-12 Ham’s media) containing 10% FBS.

The cells were allowed to recover overnight, and the next day
media containing 700 pg/mL of hygromycin B was added to begin
selection of resistant cells. The media was changed every 2-3
days as needed over the course of 2-3 weeks. Bulk pools of
resistant cells were isolated and passaged two additional

times in the presence of hygromycin B.

[0109] To test these cells for the secretion of PHO-G-CSF-
(NNT) 155 ((NNT);55 disclosed as SEQ ID NO: 2) into the media,
the cells were grown in Ham’s media containing low serum media
(0.5%) for 3-5 days. The media was isolated and used in
Western blots that were probed using 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
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di sclosed as SEQ ID NGO 2) polymer for future extension of |ength.
This vector confers anpicillin resistance (bla) when grown in
bacigproxinktdDgd Fo Camst r uhkbest0898]s Loaplaimennabydifdeds GfCSF-
pol yner backbone, ol ] onu&cl eotidef o03NNText F and 03NNT§xt R, and,
adaptit) 1561 P§8HEL Peot HH% 16DeRt 38 aREd 0BENER we? eNBho<phor YAt B

usi @gcsF4mPlffattlRe dredNopRSrdeftal Mpchival etg ajdal;N&he addition

ol i gonucl eotide pairs were allowed to slowy anneal on ice. Polyner
ol i gf nehez ANTopadangieri@r ked Eytﬁf%iﬁgsp@péﬁeﬁQ§ﬁ$aQﬁkﬂﬁcwa%ﬁm)@xes
at .1 A0d, 49 ti hd 0y I4 d 19as8e The Lj

hea‘t?}?? nact vngrgle rgt%’d ﬁ%l}yeil}rl\étﬁ% In:rdglat | one' reagtﬁiéonggggrgg\églgaes?leﬁo

wi t apBaatid ogedtieghatalBotih neaeppresiahdee pramqitEie@ddegdadanion an

acryl am el . terial _bet n. 250 to 800 bp was excised an
o Va8 r pPEahTeq BECTLR, anttiliaR S ol I R R R e
((NDBJHam. di Fulrahed ,asaSEEhOBNNDN BiglirgesT pdthet hidkhdasendirBagte
Chen.cal.ly conpetent Sthb cel | re ansforned with the 5

1 GE T GrPYr GRS B gtk fon FNSRRRyi €1 | FERSSTEDSe, SURPREEPHpsHEr e
per tecomdi hant s Pratte iBNAcamst ghagsoseire dgeidst tderd | updcpntailve
cl ones. Sequence ana5_¥si.s determ ned which of the putative clones
ver 8MQWRt Rt . It BB98YL¥héMongest clone isolated fromthis strategy
was PHO G CSF- (NNT) 155 x pBSK ((NNT) 155 di sclosed as SEQ I D NO 2).
EXAWPLEL 21 Shmeat oorakhiepekibastuelirednd Expression O Chineric DNA

Mol €eculr € Z7A~ Production O PHO G CSF-{NNT) 155 x pCE2 Construct

((NNT) 155 disclosed as SEQ ID NO 2). Preparation of Vector pCE2
[0110] To facilitate purification of G-CSF-(NNT)iss ((NNT)iss

disclosed as SEQ ID NO: 2) found in the conditioned media of

established CHO cultures, cells were grown in a chemically
defined, low protein, serum-free media (PROCHO4-CDM, Cambrex).
In the process of adapting the cells to this media, the cells

adapted from adherent to suspension growth.

[0111] Cells were grown in F-12 Ham’s + 10% FBS to near
confluency in T-185 flasks, trypsinized and suspended in
PROCHO4-CDM media. 107 cells were added to 50 mL of PROCHO4-
CDM and incubated in T-185 flasks. After 4-5 passages,
approximately 90% of the cells were no longer adherent and
grew as a mixture of single cell and aggregated cell clumps.
For conditioned media collections, typically 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)iss ((NNT)iss disclosed as
SEQ ID NO: 2) by western blot (typically 100-200 pg/L) and

stored until needed.

2.C. Expression Of G-CSF-NNT Constructs In PROCHO4-CDM
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[0100] The plasm d pCE2 was derived fromthe plasm d pREP7b, through
the follow ng ITB.I‘]I:PU| ations. First, the 2000 bp EBNA coding region
was dell@tdd] Neamp %BRBQQ@rF%tﬂ@ﬁﬁécé@%at rgkstleei forggpinghdulk
RSV pr et gk 11eqi; &S | @&edg baa$ CM(o@ﬁB@DeFM anﬁefste%m blots
el ongation factor-la ( a) pr onot I ntron 0101
enhancwﬁrwasw@@uedemgom@lmbar@l mm@m agaitgsenE-geBduc@s Ishown

Di g0, EaF S0EED K S| Fheng “prionty CoRast g il PR iy was

ATCAATSAERNS i SIB@n'I'IB I\l&diZB)CasandesﬁrlﬁéﬁCAﬂ@ﬁﬁé') CEACATBEfe was no

AATAGC- EQ.1 D 17 [01Q2 pro and i.ntron
(Uetsuﬁ?gréa gﬁon ggse& &)d 1%4 2%48%155‘1&@7 W@gé Jyssndh8cherededs
from ast£@0@pbro:Sphl - Aep118inferlsagnent produced by PCR from hunman
genorric DNA wusing the following primers: 5'-GGTGCATGCG TGAGGCTCCG
GTCC- 3 &OEg | D NGO 180); and 5'-GIAGITTTCACGGTACCTGAAATGCGAAG 3!

(SEQ | B E§EW1za§6°P0@53Fxﬂﬁ§ﬁ§h9nfragnents were ligated into a
Xbal / Asp7181 di gested vector derived from pREP7b to generate pCE2.
PHO- G €pf18 NNRalbio s pEren3anstt r ueld (aWMNFLdhE digglosedsasaSEQellD as
NGO 2) [0104] In order to express PHO G CSF- NNT) 155 ((NNT) 1ss

di scl o¥egigyssenvigoumental PIAMRT¢EH VeFes testefasin ngkeds5fPPEo to
nove tBStEQfﬁihéUQ}rdvFEtQ Ehadyeabals H@esé@fﬁet%e%ﬁlrﬁpﬂé aleR@eelsi on

m ni mal pronoter and the first intron human el ongati on

fact or Of- &he| aﬂﬂé‘cﬁﬂ/ Eﬁ‘éd\lﬁ’ﬁedl ghe. allpvwingy apprerehes TReSWésedr in
al so cqgpt e n ce nmarker for manmmuali an
selectlggnithg%S%e AhdgéggﬁﬁbofﬁfﬁgﬁéméingSF- (NNT) 155 x pCE2 vector

((NNT) 155 disclosed as SEQID NO 2) is showmn in Figure S. The
Chemical Additives

[0114] Although it was known that not all chemical additives
result in an increase in protein production, published
literature indicated that the addition of adenosine or AMP to
2.5 mM leads to cell cycle arrest; effectively prolonging cell
culture wviability with a concomitant increase 1in protein
accumulation. The effect of AMP was tested on CHO-mediated
production of G-CSF-(NNT)iss ((NNT);ss disclosed as SEQ ID NO:
2) production in ProCHO4 chemically defined medium (CDM).
AMP was added at a final concentration of 1 mM in ProCHO4 CDM.
No decrease in cell viability compared to control was
observed. The addition of AMP resulted in a slight increase

in protein production.

Environmental Parameters

Temperature Changes

[0115] 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 1is due to enhanced protein production
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pronoter that drives expression in CHOcells is Pcnv/ef-la. The
vector was linearized for electroporation into CHO cells wusing Sall.
Thi duyengor ceddf ecycriesi siraeea .t 0 hytHeonyef fiedx i nof mapealicéngceths

and,anpjcillin resistance (bLa) when groqwn in bacter.i a. thhog ox
ConbErURE FHAN[ GFETRE FAHUL Sonbt FhEt TREOTRGRRIdCRY Heatt FRR atd Gel
pur tbyizeg ¢ hgad 1@&aka ndet.! - Baidh ofugAgrent t § ¥ 04N REOneataka (dWNT28485 X
pBSK ((NNT) 155 disclosed as SEQID NGO 2). This material was |igated

i nt 5epSERedhatiabde beensdrgeabdy wiangeNothaand-mem atadmbal the
CONPEER! tehBLLathlks Gott AR ﬁi Pé‘ir%ﬁef hfei:brgﬁi?gﬂt pg??g&iﬁ

and grown on"LB- "ampicillin plates. ps were perfornme
i sopaodudhionand di agnostic digests identified putative clones.
Large- scal e naxi preps were perfornmed to isolate mcrogramquantities

T harREr LT CEPySprRenSTh FhIBIS Torder 1o protuce the. pol ymers

descri bed above, manmal i an cells were used as host cells for
expl@23bbn.Then bukk sCHAspapoéatChnness tarstesrtadary §CHD)ereflasknes

wer en. o9 s ar 1.dely. usedq in rmaceuti cal
indgg%?ggéo %%presgg#%éonb?ﬁgﬁggﬂ¥b ei§x1h§$%§§%$$é§1i%€ &H?ﬁg efocs
andmg@atad degcrghmdbeliow, PenfHO4si @DMcul t lodd oofinG &3&ppet yory

constructs in CHO cel | s .wer, st abl i shed. Establishment O Adherent
o ERLLE ' FitBe P pradedn aSTiehs R e A VL £ 8 SPLRRRY 15555 KS
di sebngsadining SBEQoCRONO ChM was | iviasirdwed dishsipride. enzyne parked The
di gest was pr.ecipitated and re-suspended_ in 50 pL of , TE. One (1) jig
of tRFEEPPEsH™ R/%Pst‘?fs‘bdpmd‘éﬁté?’écf’?ép&rbéﬁrd’r?‘gl%‘h@ln% ffaBtztiom
CHO gelduspedicientubtidreel 1f WeHEHOEOWDM N Hafgh$dless of whether

the cells were grown in static or spinner cultures.
Use Of Different Cell Lines As Hosts

[0117] One approach to optimization of expression may be to
use a new cell 1line for host cells. Accordingly, a new
shipment of CHO-K1 from ATCC was obtained. The new population
was propagated and banked at an early passage for future use.
This defined culture was used to generate stable clonal cell
lines expressing the recombinant protein of interest.
Briefly, CHO-K1 cells were electroporated with the vector of
interest and selected for stable expression of hygromycin. 92
colonies were isolated and evaluated for expression of the
recombinant protein of interest. Many of these colonies
exhibited expression 1levels that were markedly higher than

that of the original transfected population, described above.
Results

[0118] A very slight enhancement of expression was observed
when cultures were treated with 1 mM AMP. Reduced culture

temperatures increased the 1longevity of the cultures, but
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Nutrient Mxture F-12 (F-12 Ham's nmedia) containing 10% FBS. The
cells were allowed to recover overnight, and the next dax medi a
cont ai AhAge798spFerriendrangagiesHy v h mr%%lradamr@@sg@gr n Adapgatien &P

resi St ankpeRbhan, ThEITEARS KBRTRARAS] SheT ¥ Brfosdarpuas dRskded ey

the cours weeks. Bul k resistant cells were i1solate
and passhgadetdwexpdeisisiionalof tuhmsrecr:pmkbuenmieslem'ee@n higsonydiselBted

[0109] st se _ce fqr t4on f P CSE: 1

( (NNTfIggégdlfs}#}gsa% Mr 8 B&E%d ﬁ?n*g ellrrel_‘(fi)lié;{e 4:}?%]'(%:%\%'-% the
wer e gdesmred H@mbSerimdl atcormagrmmdrm/\l;serhmgm& aley815% than 3the
days. The rredﬁ was IS% %t ed a d.ysed in Wstern blots that were
probedoﬁégﬁaa Yol 7ort8hgR RPUIAE-°gai nst G CSF. The blots are
reproduced in Figures 6 and 7. The difference between the blots is
that theafmphel 8s in Figure 7 were additionally subjected to

Peptide: N Glycosidase F (PNGase F) treatnment. As shown in Figure 6,
the blots sho i munor eactive naterlal m grating _at aggare t

mol ecuF 3RTREFY EneﬁlQSEW@&u%Q$Qﬂuﬁﬁl$ CH 5T inss gFgRE ﬁeoR(yﬁggé“

same a@g@llggew b8 BNGas® Ko:a2g9l ycosi dase that renoves N-1inked
gl ycosyl ation chains, reduced the inmunoreactive material to

apparent nol ecul ar melght 49 kDa, This corresponded 38 apErOX|nate

to the [Phed] etThey Rhaz@afokinaihd i RRIERSERII NI 158 plotsitn (NGNS
155 di gpebesed 6c&>r§ﬁ£2_;alt£é NQ(N&)r)lg\Jatdi/&l&;é@Fa@ KEHEeID NO: 2) was

el ect rophor etically a the addition of the NNT polyner to
the C @&ﬁﬂwaﬁgdaddsTbaagt a@ﬁhealr ﬁaglaouadSt HeFRcARBLNERE, $D| PRELitd ve

ol ecuhsntiftageexpr%%' 0foft 91 s 2RRGY eflelth East@é%@-GI@s@Pprmh%Ig%n

proteolytic gradation was observed for the unpurified protein
pr esent rhnGcBAH) t iamde -G cpmpeundder , The stmpoundsi gere ¥esthd by

decrea??a&?gi&ﬁ%ra?ﬁentoﬁes Cﬁqg}.r)ucécﬁnﬁ{ se{rfm t& hiE8'ORA! blood was

suggeste
collected up to 72 hours post-dosing. The plasma was analyzed

by the ELISA method.
3.A. Analytical Method

[0120] The assay employed the quantitative sandwich enzyme
immunoassay technique. A monoclonal antibody specific for G-
CSF had been pre-coated onto a microplate. Standards and
samples were pipetted into the wells. Any G-CSF present was
bound by the immobilized antibody. After washing away any
unbound substances, an enzyme-linked polyclonal antibody
specific for G-CSF was added to the wells. Following a wash
to remove any unbound antibody-enzyme reagent, a substrate
solution was added to the wells and color developed in
proportion to the amount of G-CSF bound in the initial step.
The color development was stopped and the intensity of the

color was measured.
Reagents
[0121] The following reagents and material were used:
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reconmbi nant protein constructs were subject to a substantial anount
of glycosylation. Establishnment O Suspension Cultures [0110] To
facilitate purificatCBR of MCcES5P1AMRIT) 155 (@6INT)d&5l di solpseyrerse SEQ
ID NO 2) found in_the conditioned, nedia est.abli shed .

cul tures, coll's vePSCEPBIACEN (Q2cRETLER I SdR L, SOAVSH OFEFh, 2

serumfree medi a (RRECHAMERME16a8Dr 8Xkibolp bhaipkecesesef, adapting
the cells to this nedia, the cells adapted from adherent to

suspension growh. [0111] Cells were grown in F-12 Hams + 10% FBS to
near confluency i A-FL85oPINgREE 't r yp5i REz&F RRL ¥ FenkedntHoody

PROCHOA4- CDM nedi a. a%QZnQ%' | s gueise addemyar®dl of o PROWGPEe r LM RN
i ncubated in T-185 flasks. After 4-5 passages, approxinmately 90% of

the cells were no PergsidadRer Wathangesgr¥atayea m xture of single
cell and aggregated cell clunps. For conditioned nedia collections,

typically 60 ol of gLegph J2RAGAXH.COM medi &, Mass i ngyBat gf) Mifhh 758 i
of a high cell density culture for 5-6 days. Cells were Tenoved from
the nedia by centretomhinantadimae Ge@fE vas subsddfissed yprotein

Ji el of G cSE (i85 EERneY TE AL LT CEVERn T aefls N ' 5) Ty

western blot (typically 100-200 pg/L) and stored until needed. 2.C
Expressi on Of-G CSEssRy CDhdsuentt sSRDAAPROCHDE- OBM 86 [811bhfSanpdes

were conditioned g§g§?8£hfg%égewggﬁegg%ggrggkgvequ cell lines grown

for 6 days in P stern'b were probed using
pol ycl onal anti body against G CSF. As shown in Figure 8, the size of
bot h constructs wefelibeatane asluweast BBBm | n2Hamils o€diaa Yaffered

descri bed above) and there s no_.degradation qbserved ip the
& G N 155 (L B OBBTH < BRBenq wig R BRIV ARR Y TRot "eena

culture supernate samples.

- Calibrator Diluent RD6A: 21 mL of animal serum

with preservative. For serum/plasma samples.

- Wash Buffer Concentrate: 21 mL of a 25-fold
concentrated solution of buffered surfactant

with preservative.

- Color Reagent A: 12.5 mL of stabilized

hydrogen peroxide.

- Color Reagent B: 12.5 mL of stabilized

chromogen (tetramethylbenzidine).

- Stop Solution: 6émL of 2N sulfuric acid.

Plate Covers: 4 adhesive strips.

Reagent Preparation

[0122] 20 mL of Wash Buffer Concentrate was diluted into

deionized or distilled water to prepare 500 mL of Wash Buffer.
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SEQID NO 2) cell lines. 2.D. Optim zation O Expression [0113]
Various chem cal and nutrient additives as well as various

envi r offent @rCHRr Srangag drevas t sgcomsitd tartesk tekph o Mlededipniged or
growt h GoRdinhiens Jecessary iEBXI g g FEL4 PN RPBdEBdee%' redt ock

product. The foll ow ng approaches result In an ihcrease in protein
accunulsatliugrd.onChefri 220008ddvg/wes [ Tied] GACS Rowdlanidansaswkpoad lowed to

Call .chem s e k . . .

D oducttign T rEHeha o, S5 oHhuk8s o LhC R  Se AR, pgior to

adenosimakiorg ANRUthiors 5 niiheadsndpedel(B00ychd aifr €silibafdtent iMieluent
I ' | | | t i abili ith it [ '

Dot or R S A BB el KA, OB BECRR G e

productdigtiedft GidSFpipNTedlSinfd Nihe hamadisiclPsed tabeSEQ | PhOstodk

production in ProCHO4 chem cally defined medium (CDM). AM2 was agcg/ed
at a fiSRHItdORcRT atlFBA O PEARYGR PRoCHOETEDM SNoiteTr 498000 RE(TL

vi abi ity 199Mar 08000 w@Nir Ohnwesysedsepyfn The HAdLti o 9f3 AMG/mL ¢
resulted in a slight increase in proteln production. Environnental

n
Par anetléd Tedpér &t M MEhahges3) 011532 FedReédli eubat) on 30.9 pg/mL.
tenper gl\hese (18 {HO ‘fr{ikctseléf %%8?80%%%?%dbﬁe?o%r kel ynéppancad slretel srhe

of protein production th other protein production
enhanc@9® ma/indds standavbseservedf fast thedubigdb emttamseddr ot eiThe

d : y | | .
P oubatai st MR |REYE | SoBLbd he B FRrECS And: g A DI, -
was exdienestt ardla hdughirog twaes peaifotraiededvath 28C paientai ne® 50833 . 3-

Con3|d%ﬁ%pbxdfygﬁ§b}JEH]55?§f,a&o§gfé %Q%l for each point. For the
substrate solution, Color Reagent A and B was mixed together
in equal volumes within 15 minutes of use. The reagents were

protected from light.

Assay Procedure

[0123] All reagents and samples were brought to room
temperature before use. All reagents and working standards
were prepared. One hundred (100) upL of Assay Diluent RDIA
were added to each well, 100 pL of standard and an appropriate
volume of sample were also added to each well. The wells were
covered with an adhesive strip and incubated for 2h at room
temperature. Each well was aspirated and washed with 400 ulL
of wash buffer, which was repeated twice for a total of three
washes. After the last wash, any remaining wash buffer was
removed by aspirating or decanting. The plate was inverted
and blotted against clean paper towels. 200 pL of G-CSF
conjugate was added to each well. The wells were covered with

a new adhesive strip. The wells were incubated for 2h at room

temperature. The aspiration/wash described above was
repeated. Two hundred (200) nuL of Substrate Solution was
added to each well. The wells were incubated for 20 min. at

44



| ower tenperature did not result in higher reconbinant protein
production. Adaptation To Suspension Culture [0116] The bul k CHO
poptibati bempasatopeer t @thet wedlisnmairef Ipfmtecmdd utrﬁomohﬂc_i;ﬁﬁ: pNsThen,
Ad atjon_to suspension culture s, nedi at growth i Pro
OO0 PO B 6 RIS Loy ke | adagn o LBx bR Becra T 1T 1aall inghe
See@'@@'ld:é‘loﬁis&w blFasdgch cqBlial npneh £ 0GICMGPM 3fasvadé @&Emined
densities. A marked increase in protein production was observed
durlil%n%dapf“&tclr@rﬁ’latt@ SiRFRE| bheEaptlare- B’ﬁlplcééﬁ% Dewicelegiatdl &2 s
h resg t oL | ultures. Use
& rTrEraLeh B PrrELOR, EolaPim 0B 350hm L BB 30BhmE ot m zat on
of expression may be to use a nem/cell line for host cells.
AccBhafmatokinehew ARplpabAt of CHO- K1 from ATCC was obt ai ned. The
new popul ati on was propagated and banked at an early passage for
fut en | t g S al
ol PO e o L IERET P o SRR ERT
CHOSKI.’Ltw,eres werelehecﬂr dpor ateed wipEH itdss vect®hre of fol hoeirgt matn
sel st X of J Y IraqLe 2 oni wer
isoﬁg%grg g%%lseva dBE)g%§g§§r es%lihon o?é%lgte%eco%l:nar?%%& otgﬁ:%Fof
i nteopstrudhny tef ﬂbe$eth&waEswhexhlbmnﬂjGpmpqumdouoheeatsatham
wer e_mar ked| E gher t han tha the |naI tra@sfecte ted
poptitar SRCuHRBLFT bdar aBBRETS Hee AT SRS G fociate
enhescerenapphrexpr ee&mmlawaw@tmr et i v tesd czw tum@awefegféeei@d

Wi th 1 mv AMP. Reduced cuj ture terrper tures increased the | ongevity
of #RRLESESuPEs thsyutlogar R cofiadhio B %ﬁ%&%‘?ﬁe% rfb‘?b‘?ré? nversus

expf_gﬁél th@ tﬁ‘é?ﬂbﬁb'—@&pbﬁen%‘i%lle'&%‘rﬂﬁn@ﬂl' tpar® GANdiHd Msrvdr R OLHOS
CDM dramati ca
apparent te¥m1nal half-life, calculated according to the

following equation: ti,;,,=1n(2)/ A;; AUC, area under the plasma
concentration-time curve from time zero to infinity; AUC/D,
area under the plasma concentration-time curve per unit of
dose; MRT, mean residence time calculated as the ratio between
the area under the first moment curve, AUMC, and AUC; CL,
systemic clearance, calculated as CL=D/AUC; and Vs, steady

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

[0125] As shown in Table 9, pharmacokinetic studies in mice
showed that G-CSF- (NNT)is5 ((NNT)i55 disclosed as SEQ ID NO: 2)
possessed a longer half-life (6.2h) than either the G-CSF
Control (1.53h), NEUPOGEN compound (1.13h) or the NEULASTA

compound (3.04h). G-CSF-(NNT)155’s ((NNT)i55 disclosed as SEQ
ID NO: 2) longer half-life corresponded to a more sustained
duration of effect compared to all three controls. A

corresponding substantial decrease of systemic clearance was
observed for G-CSF-(NNT) 155 ( (NNT)155 disclosed as SEQ ID NO: 2),

accounting for the 9.5 mL/h/kg systemic clearance. Other
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enhanced expression of the reconbi nant protein. Al so, isolated
clones frogman ATCC-defined CHO K1l cell Iine expressed, the desired
pr ot ei AORDUGRGRST |%‘§h‘%?3ynhﬁl%héfnlln&/e4’%l@ h&ftens iogs @ harl9sedoharsdn

popul akikfARp; EXAMRl Bed BRI EHNIFALIfGe Rl HedateET (NNT) 155
Conj ugate ((NNT) 155 disclosed as SEQ I D NO 2) [0119] The

phar macoki neti c paraneters of the G—CSF (NNT) 155 protein conjugate
( (NNT) EB8mgilecBosed as SEQ ID NO 2) was eval uated. Three other
conpounds were included as positive controls. The controls were

Neu' aSbgogB'é@lQbﬁFk Neﬂﬂﬁgert‘lféfcfbc@' CSbk ’}% &sr_@ﬁqmgun Ei;%

ounds were tested Si ngl e i ntravenous adn1n|strat|o
n1ce afd NN ogd da§cl©@bhe@me@EmblﬂbPRB Zdur s post - d03|ng. The pl asma
was anal yzed by the ELISA nethod. 3. A Analytical Method [0120] The

assay tagiye s e ' . .
ocnni QUE2oX NEOST SRS, Th 8" BEAER SR CERRERRRN L, 1o
pr e- cogeedoast 0 aondttbphatethéiandanﬁs angedsanpties wefighpt petalgad nst
into the_wells i nobi |

G CSE ,
antlboa9feﬁF98Ps n§§éW§§g§%32’3ﬁ§6bﬂgg§ﬁbsf%W&ﬁ§ se 1N ned%rophll

enzynecbunked p;xiamimayt@ntbm@dy amem]fatcaxfg)rfﬁcesk? \A(as-wmbedmap be
the wells. Followng a wa to renove an¥6unbound anti body- e
ol

h yne
reagent'Seg &§pé fheFa F e WO Ry %ﬂecREPFQaEﬁHHCMH§% other

devel opedmuNatPhgPOFhé08rE0 ihe MYt ifn Co€SFcdpuad fdr t ft&aln@;illaait
step. _The co] or develognent was stopped_and the intensity of

t he
col or 8§ neRken aRbhyehYs q012PRTYRALEEI | M T ¥YeAgeFESEnd NNT) 155
mat eri glinyes 8. .UsB&c1A%d as SEQ ID NO: 2), PEG-G-CSF (NEULASTA) and

rh-G-CSF (NEUPOGEN) was determined and compared via 1i.v.
(intravenous) and s.c. (subcutaneous) administration. The
NEUPOGEN compound is a recombinant methionyl human G-CSF. The
NEULASTA compound 1is a covalent conjugate of recombinant
methionyl human G-CSF and monomethoxypolyethylene glycol. As
described above, G-CSF-(NNT)155 ((NNT)1s5 disclosed as SEQ 1ID
NO: 2) is an amino acid lengthened and/or glycosylated form
of G~CSF.

4.A. Testing For Bioavailability Through ELISA

[0127] To evaluate the biocavailability of G-CSF-(NNT)ss
((NNT)155 disclosed as SEQ ID NO: 2), an ELISA analysis was
performed on plasma samples obtained from mice that were given
doses of G-CSF-(NNT)is5 ((NNT);s5 disclosed as SEQ ID NO: 2),
PEG-G-CSF and rh-G-CSF through i.v. and s.c. administration.

[0128] Test and control articles were as follows: partially
purified G-CSF-(NNT)is5 ((NNT);s5s disclosed as SEQ ID NO: 2),
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
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G CSF Mcroplate: 96 well polystyrene mcroplate (12 strips of 8

wel ls) coated wwth a nurine nonocl onal antibody against G CSF. G CSF
conauipé bs fianthef gdedighared aottbsdpf aghiinststGEaiSForconi ugat andt o
hor seradi sh peroxi dase, with preservative. - G CSF standard: 2 vials
(ZSSh%lnL) of reconbinant human G CSF in a buffered protein base

W th preservative, lyophilized. - Assay Diluent RDIA: 11 nL of a

buf {e128] pricieci nwbase Witverpr edeseat i v +CHFAIRRT Disk ueniNRDD;s521
mL @f a_. buffered Eprotein base with preservatjve. For cell culture
sup®t Q

GtRSednfPeSEQ | NBratdr Ci¥GiehtCRDBAL 28~ ot (eafithaln skheim

W tinpligceroat 15§, ffker sAplasyBhsame! eont MMsheBubhigh i.v and
Concentrate: 21 nmL of a 25-fold concentrated solution of buffered
surf et aAfmipiehratdoarvatiewse -ptasBr RaBgEREs Aerp Sopatgd. If

st aP%%&EFQ?f ht’HéOHSGslgggQékﬁlS- sSRb fesR%Qlér‘Hi%t%é- 5 nL of stabilized

chr onogen et ramet hy nzidine). Stop Solution: 6nL of 2N sulfuric
acid. Plate Covers: 4 adhesive strips. Reagent P(egaration [0122]
20 KO13P] Widterguithe e rntatpleswke e | apatyzedowitki enCSEJELESA.

St anpar B imeaepeReP L BB Y, o HERDHR eftpr el aPRiT ST vas
Thi §orecanslitative pprodpose¢sa sitrdok and not for quantitative
purposes (i.e., not to obtain extremely precise blood plasma
level concentrations). The G-CSF ELISA results either
provided a qualitative 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.

[0131] The results were that intravenously administered G-CSF-
(NNT) 155 ((NNT).55 disclosed as SEQ ID NO: 2) could be detected
out to 72 hours, whereas PEG-G-CSF could only be detected out

to 24 hours. In addition, both subcutaneously administered G-
CSF- (NNT) 155 ((NNT)i1s55 disclosed as SEQ ID NO: 2) and PEG-G-CSF
could be detected out to 72  hours. Subcutaneously

administered rh-G-CSF could be detected at the 15-minute and

2-hour sampling time points.

4.B. A Single Dose Comparison Of G-CSF-(NNT)is5 ((NNT)iss
disclosed as SEQ ID NO: 2) and PEG-G-CSF On The Hematopoietic
Effects In Mice

[0132] In another evaluation of the biocavailability and
efficacy of G-CSF-(NNT);s5 ((NNT)is5 disclosed as SEQ ID NO: 2),
hematology analysis involving white blood cell and neutrophil
count measurements was performed on plasma samples obtained

from mice that were given doses of G-CSF-(NNT)iss ((NNT)iss
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sol ution of 25000 pg/nL. The G CSF standard was allowed to sit for a
m ni mrum of 15 m nutes with gentle agitation prior to nmakin

i 1t | BRSCLRPRE MMARES (BBONGHL 81 - CHEGTANARF DRPAerEh RIBEF wshirough
pi pettedyi Nha4as2200 spgik sty 1 K00 pL of the same diluent was

pi petted into the remaining 4 tubes. The stock solution was used to

produce a dilution series: 25000 pg/nL (1:10) -. 2500 pg/nL and
25000 $8AAB]( ITeyt - angB3cgnpyril antyyjley7wereg/ phe( semy as obop the

pg/nL ¢ (héﬁnp was e r | yebef

next trans% e %’?86‘ pg/ n{{ué?ij&aard rfs]iléér(vg tof&% ligﬂhl Eﬁgs%"ﬁt ahﬁng
The Cpﬂabmatmax@lesntw@[ﬁAaslmedhas $dmee zexs0 §band'ahel (®-@3F nBLISA
The standard, curve s _per.fornmed . 2500-833. 3-

277 5 390055 15h0°  WRRaRE ol B hadlis oo ARl S S it aHews-
substrate solution, Color Reagent A and B was mxed together in
equal Vobeads Tid hiuhlité rﬁ]mﬁcﬁswilumunﬂwenémgdats v theotvettiede

fromli Assa Proc dure 231 eagen | es r
brougthP%rPéoﬁa é&%?ﬁr [2éf5ré éBi i%l Zﬁg isgﬁﬁfm5$§i2927 X
st andand3d/umete [@r. @rsarﬁdlom heedr ede( 10G). Fﬁn@fsA&Say&dﬁﬂnli@ttraRQb‘h

were added to,each well, 100 pL of standard and an appropriate
voIuner8ﬁp§8ﬁﬁwéiﬁere1£%u¥ RPIL 2B GRE FOPhhRE REBP§ flete for the

covereéembmea@omml Meariddd Pr Ao onwbﬁt e@d3fer 2B @t 550&M103/ul and
terrperature Eacq vva:z) ﬁlrate d, and washed with 400 pL of wash
-t

buf fer 0-¢Ri ch vds/ Pépe‘é‘?e c& B /3L ofar othe hifed Wa¥hesano tSerc-

t he |a§Hm$ﬁ§Qtr§EXo en&b tybuffer was renoved by aspirating
or decanting. The pléate |nver and bl otted agai nst cl ean paper

towel s. 200 pL of G CSF COI’lj ugate was added to each well. The wells
were cé03BEd Fheh mearewvdbiesi Jland i welihe oguints fiore GrESFat @) ass

2h at 1 QRfYr) LSS LS Seq THE A8RLT 3D ORoWasH) dasii IR fORYEME 44 x
103/pL, 15 minutes post-dose to 11.45 x 103 /uL, 72 hours post
i.v. administration. The mean white blood cell count for G-
CSF-(NNT) 155 ((NNT);55 disclosed as SEQ ID NO: 2) increased from
3.15 x 103/pL, 15 minutes post-dose to 11.45 x 103/pL, 72 hours
post s.c. administration. Similarly, mean absolute neutrophil
count data for G-CSF-(NNT)is5 ((NNT)is5 disclosed as SEQ ID NO:
2) increased from 0.04 x 103/pL, 15 minutes post-dose to 4.24
X 103/uL, 72 hours post i.v. administration. The mean absolute
neutrophil count for G-CSF-(NNT)iss ((NNT);55 disclosed as SEQ
ID NO: 2) increased from 0.25 x 10°/pL, at 15 minutes post-dose
to 2.04 x 10°/pL, at 72 hours post administration and
decreasing to 0.14 x 10°/pL for the s.c. route of

administration at 120 hours post administration.

[0136] The mean white blood cell count for PEG-G-CSF
(Neulasta) increased from 1.36 x 103/pL, at 15 minutes post-
dose to 6.03 x 10%/pL, at 24 hours post administration, and
then decreased to 3.01 x 10%/pL, at 72 hour post i.v.

administration. The mean white blood cell count for PEG-G-CSF
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repeated. Two hundred (200) pL of Substrate Solution was added to
each well. The wells were incubated for 20 mn. at 44 room
t enplteatasea) Thecwelalsedief eomr ot ¢@t ed 10bmL,i gdnt 1]5hen,nut‘.§$ pho f -

sto sol utio d.to eac Fi nal ti.cal density
t Bagh S 1T 7. She 2denpintoRo b b A A Ry e Pihdbr
(Vetﬁe:&mwed@md artdev .ag) &et 108/ p450rH8 wi1t2m) cablest i pasto $76nm
(0D 450nm - OD 570nn§ Phar macoki netic Anal ysi s [0124]
h

nona%?’fﬁ%ﬁ%%m phdPRafERM RSO LTS ﬁl’str(%f}\aﬂorﬁ_qqpt S%@p]g VWREG-G-

verggpn (ﬁe@la"é@c%)apﬁ?hbﬁgaszﬁe £ 04t OW.0G MRi N 0PRAEATEAE! § SWehnutes
observed or cal cul ated for each GCSF construct: tf ast tinme at

whi B9S eadese oo TokcdYBLy ot Wb henser asist admimppbrabion,
termgal éle?lt ?&99@3@5'& 335061 8peq %QB/IJL appar thBﬁE?‘h%%stph%Z@.

estimate | near regression analysi's 'of thelogari
pl a@dmmm'ceantiami onSheemsas absed ute tmmmldxpmm i Bor t BEGrGral

par f ap nty ter |~3 e, C ed
acc%?gl ng Sl&%[%ﬁas f I"F(%\(/e\narslsdeqﬁ I?otr? 1’?1% %q ZF;)(/ é«é IRUéL 1’5\#1‘2‘%
undposth@o@éa'saxal OenxemO?Aanmtlm ltonye oo adrmanzetnatnon and

fj AUC/ D, h I
uni ER50” ABEES k" oan 4% dofice D) M cal CaPat AP | HETGLIB Ol

bet s@einisbeation. under the first nonment curve, AUMC, and AUC, CL,
systemi c clearance, calculated as CL=D/ AUC, and Vas, steady state

vol stributiqn, calcul te s \Vss= 0125
UrolBEa ] i e iy et el | L] R BRE ot B sﬁﬁﬁeﬁwﬁwe )
G CEEctdhHe 4 sBromNINT B35k doépﬂlp,se&lt ap5 IEQUEE NP o2t -dPOSSESSEAL @ x
Ionge; half-1ife (6.2h) than either the GCSF Control (1.53h)

NE UREUES. BPIRF 6r Ot-h@IEDLASFA L io8hpo e (medmngbsolute
G GREa £ PR 4P5c8uh ENWEX 139 -H-28r0S@k 3>geEY increased from 0.11 x

10/uL, at 15 minutes post-dose to 0.49 x 103/pL at 2 hours

post s.c. route of administration.

[0138] The result showed that intravenous administration of G-
CSF-(NNT) 155 ((NNT)155 disclosed as SEQ ID NO: 2) 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 count of the vehicle control by approximately
260%. Similarly, a mean increase in the white blood cell
count for the s.c. administration of G-CSF-(NNT)iss ((NNT) 155
disclosed as SEQ ID NO: 2) exceeded that of both the vehicle
control and PEG-G-CSF by approximately 295%, 72 hours post-
dose. However, both the mean white blood cell count and the
mean absolute neutrophil count returned to that of both the
vehicle control and PEG-G-CSF at 120 hours post-dose.

[0139] In some embodiments, the peptide contains the sequence
NNT, NNNNT (SEQ ID NO: 182) or NNNNNT (SEQ ID NO: 183), and n
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ID NO 2) longer half-life corresponded to a nore sustained duration
of effect conpared to all three controls. A corresponding

subst adi AN déBEedes *f s§BeBhi d 3D & apbeukas 6bbsediecsdme of these
G CSF- @W&&ﬁén(tw%%i%wdﬁ%ﬂldmsaﬁﬁ% g&ﬂ\éﬁei?r) is a§L@ymting for
the 9.5 nL/h/kg system c cl earance.” O her 45 conjugates containing
am no acid extensions disclosed herein exhibited a decreased

hal f -1 i[0d40d| adlle PybddsatdionsExa@pted4 Bhoavdle absPeeyfAGatEPRi cane
O G - 155 njWgat G( ) i sel as, i )
[0126] TREEPoReR: 7 ot oW SEEd! (Te Eik Of RERTropTaoTsig the art
seri ousocodidh orhisainvantiopegerthdnisi.ghtAkbathsse pnbéddcationsTare
stinuI%;e a_peri heralg ner.ease in neutrgghé% counts gr nuloc%;%a h
col ony fffﬁﬁléﬁlﬂfqgﬁﬁ(ﬁ (QX(fﬁZeFﬁ@p%e usRe 580§ P& ggyaﬁoﬁ c
neht r oaaalii&i?lmillnl Qﬁrﬁlf | g ti ion \|M wéret hﬁpegsfiauliayibnlgnﬁacti?rcﬁdﬂuualllly
collection of cells far transplant. The bioavailability of partially
puri i éd9E@Eed RRTPESDI (OMEEPHR IS QYT LD 1D NO. 2),
PEG G CSF (NEULASTA) and rh-G CSF (NEUPOGEN) was determ ned and
conpar 91413 iAVthoGgRt kACENQEIn Bh Shére{AUBGY as@mISiescribed with
adm ni strati on. The NEUPOGEN conpound is a reconbi nant net hi onyl
human ESESEENERe tREBRASEA WG otBaCHimantdyalidnt 18 ofjugite Wrderstood
reconbicpamt #Rddd ONkhbBUARRNEsCSRANd pERETBt haXyIRY eitienecf the
gl ycol. As  described above, G CSF-(NNT)155 {(NNT)155 disclosed as
SEQ | DPIi@RCipleiss afifl aaPRbigafdonengtthe®l BRAFBRLgIHVERNIARd f dFmis
of G'C§Eer@f6reTQ§§!§@ Eﬁﬁe?b?@%@”ﬁﬂ%ﬂ'ﬁ S o&i#%%h&95331m99 be
eval uate the bioavailability of G CSF-(NNT)155 ((NNT)155 discl osed
as SEQmePeNO tQ), the ELISA ustaiatsive wasmbpdimentsd oangl ashiwatansitder

obt ai n%@rfahg%%(\t% ttm ¥E" 891 ¥ER without departing from the spirit

and scope of the present invention as defined by the appended

claims.
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doses of G CSF-(NNT) 155 ((NNT) 155 disclosed as SEQ ID NO 2),
PEG G CSF and rh-G CSF through i.v. and s.c. adm nistration.
Test and control articles were as follows: partially purified
G CSF- (NNT) 155 ((NNT) 155 di sclosed as SEQ ID NGO 2), PEG G CSF
(NEULASTA), rh-G CSF ( NEUPOGEN) EEt e vehicle control (150 mM NadCl
+ 20 mM NaQAc + 0. 004% Tween- 20 manuf actured in a manner that
was acceptable for use in 46 anlnals via the designated routes of
admi ni st Eepitdde Morifgnbaving. N(BSRD] ad/ thee vida Foni Gars tdgwn tof

[ 0128]

G CSF- ( NNT) 155 ((NNT)155 di scl osed as SEQ ID NO 2), PEG G CSF,
:Ergj e 2 a’PfHeeaz%%%rO'

i sol at ed. If reqU|red t he nouse plasna sanples wer e dlluted [ 0130]
Then, NNEe ﬁﬂﬂseWHWpNEgTV\eﬂ"éTNHnaN’y"H@d WNTN, GVRSNT EL TRENN, THENNMI n

purDOﬁﬁTﬁ& angtnval, N9 nvke P! af»f ﬂghmmv' arigb A WARINT, O NTTNN,

qual i tative purposes only, dantitative purposes (1.e.
not tBTHBNai NTHNTy eNEWNprEHiTﬁ@ bNHEHNEb a§NﬁNNNevETNﬁﬁﬁceNNT&Wons)

The GN@'EN fL ! %m |t NRINTEET  TRERML de0nigr w"ﬁwm af?nmﬁ' on
t hat t est art e was present in t he sma or itative
r epudFENNRE;, t H&TTH% NENTNAG t | BTENVMg thENNN]T it héllNﬂTTﬂ:é]rm NNERTY asnma
sanpl gRTHREE Nﬁﬁ@wzeﬁNWN%“ Pi\mﬁ%? ‘f%*rﬁﬁtgj&)’c‘fqég‘lg{rﬁ%or ”?b{gﬂg@ﬁi@}] The

results were t I ntravenolUsly adm hi stere
((NNTYNSBNBNsc| GHSYNNT , SEQGNNTY TG, 2)TI‘B‘&NTcN,be TRNENNTEd GNNNTNT,72

hOUfSTNN"ﬁ? RS ?E&&ggoﬁwﬁ% nl’lblﬁqere wm) 1§@N%)1

addi tion, ot h
di scl NE'@'@N&E SEQTIDTNY, 2)NTANNTNEG (NTBTNN']I}OUI NTNWETNMt ecNENNDTN, t 0 72

NNNAAN, NNNANA, NNNNAAA, AAANNNN,

hour s SRER! ANt ARG, ©0 WafiEST CRNbEnRS, dekREtethat the
NNTTNNT, NNTNTTN, NNTNTNT, NNTNNTT, NNNTTTN,  NNNTTNT,
NNNTNTT, NNNNNTT, TTNNNNN, TNTNNNN, TNNTNNN,  TNNNTNN,
TNNNNTN, TNNNNNT, NTTNNNN, NTNTNNN, NTNNTNN, NTNNNTN,
NTNNNNT, NNTTNNN, NNTNTNN, NNTNNTN, NNTNNNT, NNNTTNN,
NNNTNTN, NNNTNNT, NNNNTTN, NNNNTNT  NNNNNNT, TNNNNNN,
NTNNNNN, NNTNNNN, NNNTNNN, NNNNTNN, NNNNNTN, NNA, ANN, NAN,
NNNA, ANNN, NANN, NNAN, NNNNA, ANNNN, NANNN, NNANN, NNNAN,
NNNAA, 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,

ANAANNN, ANANANN, ANANNAN,

ANANNNA, ANNAANN, ANNANAN, ANNANNA, ANNNANA, ANNNAAN,
ANNNNAA, AANANNN, AANNANN, AANNNAN, AANNNNA, NAAANNN,
NAANANN, NAANNAN, NAANNNA, NANAANN, NANNAAN, NANNNAA,
NANANAN, NANANNA, NANNANA, NNAAANN, NNAANAN, NNAANNA,
NNANAAN, NNANANA, NNANNAA, NNNAAAN, NNNAANA, NNNANAA,
NNNNNAA, AANNNNN, ANANNNN, ANNANNN, ANNNANN, ANNNNAN,
ANNNNNA, NAANNNN, NANANNN, NANNANN, NANNNAN, NANNNNA,
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2-hour sanpling tinme points. 4.B. A Single Dose Conparison O

G CSF- (NNT) 155 ((NNT) 155 disclosed as SEQ ID NGO 2) and PEG G CSF On
The Hematopoietic Effects In Mce [0132] In another eval uation of
the bioavailability and efficacy of G CSF-(NNT) 155 ((NNT) 155

di scl osedinaan®RQ | iNIRANN, REARNAN COYNRARNMA] S NRWARWNDY WNNANAN,
bl ood ceII and neutr hil count neasurenents was erforned on Iasna

sanpl es OPNENNEY Mie t ANNNAYAe dﬂW%sesA FNRENESE- (
( ( NNT) 1551dislﬁmll| 3 Cﬂn@ﬁﬁ@m@s FRNNRRNNO NRNNNAREG fnESF and T Rs; C$E\INS,
v

through . admi ni strati on, (0133 Test and contr ol

articl es SAWe twl"sar?ﬁ"% NBINNGe SNBBUe BINSYA /o WRINFAY/i dWNSFhe

procedur egsingr, 0BfiakR| n%NbFﬁbﬁS”%Nﬁﬁgm %séﬂ@ie s, henSRIE, asisdN,
the G CSF ELI SA “eval uati on. ysi s results were as

‘Hermat ol 0 anal
fol | ows. NNGN$4] ﬁNé'N\MSvteSHNUHHrceNSNgéNnt wl‘élrat AINNINN he NS e

control § fr 6 X Lt v L 7
103/} 1L t[\gﬂ%%g)é xg%}dg}qﬁL f%&gﬁg i éNN%N%IS .Sﬂqﬁﬁégm ﬁ?@?tﬂ%%l o)r?]SSNNN'

respecti \P@I‘SSNNTheNﬁﬁHﬁNabSMWIéSneLNNW | HYGNENdat BNSWNS ¢ hdINNSSN,

vehi cl e GRMsNY §50m skl 103/%%%9 S5sxsHORAPL abNNENO
x 103/pL to 0 é5x 1037poor t he iV, s & gmnlstratlon
respecti \SélS}I.NN[SOB@NNI?rfé‘INVBanSWW%NbI o§HN§ENS/ co@N‘NN\SNlSr SNNNSSN,
G CSF- (N s, ( CNNSRshay di Se5RRen 25 SERALENNO. o NNN%V eagedh T
1.44 x 103 L ‘15 m nut es post-dose to 11.45 % 103 % 72 hours 5post
i.v. admN§ SrNéltrl orNS SHNESNye anNGHNYNS p| OBQNS,%NN' coSNNSSN, G NSNNN
gSES( NNT m)ﬁs'gt\%bﬂiss‘” OR8N S%s SEQu s Bk, 2) N}I@%N%ﬁsed NNSHRNS,

. x 103 {5 m'nutes post-dose to 11.45 x’ 103 hours post
S.C admNﬂséltSrSélbl oNN NG ;ar | YNSKESS, ab§BN§8§NneuNNU|§ISNISr c NNNSNERva
for G Compi¥NBL1SS it oS iskhdeed aRnski! D Midunsnn,  SNNNNSN,

SNNNNNS, NSSNNNN, NSNSNNN, NSNNSNN, NSNNNSN, NSNNNNS,
NNSSNNN, NNSNSNN, NNSNNSN, NNSNNNS, NNNSSNN, NNNSNSN,
NNNSNNS, NNNNSSN, NNNNSNS NNNNNNS, SNNNNNN, NSNNNNN,
NNSNNNN, NNNSNNN, NNNNSNN, NNNNNSN, NNQ, ONN, NON, NNNQ,
QNNN, NQNN, NNQN, NNNNQ, ONNNN, NQNNN, NNQNN, NNNON, NNNQQ,
QONNN, ONQNN, ONNQN, OQNNNQ, NQONN, NONQN, NQNNQ, NNQON,
NNQNQ, NNNNNQ, ONNNNN, NQNNNN, NNQNNN, NNNQNN, NNNNON,
NNNNQQ, QONNNN, OQNQNNN, OQNNQNN, OQNNNQN, QNNNNQ, NQONNN,
NQNQNN, NOQNNQN, NONNNQ, NNQONN, NNQNON, NNQNNQ, NNNQON,
NNNONQ, NNNNQQOQ, QQOONNNN, ONQONNN, ONONONN, ONONNON,
ONONNNQ, QNNQONN, QNNQNON, QNNOQONNQ, QNNNONQ, QONNNQON,
QNNNNQQ, QOQNQNNN, QONNONN, QQNNNQN, QONNNNQ, NQQQNNN,
NQONOQNN, NQONNON, NQONNNQ, NONQONN, NQNNQON, NQNNNQQ,
NONQONON, NQNQNNQ, NQONNONQ, NNQQONN, NNQOQONON, NNQONNOQ,
NNQONQON, NNONQONOQ, NNONNQO), NNNQOQON, NNNQONOQ, NNNONQQ,
NNNNNQQ, QQONNNNN, QONQNNNN, QNNQONNN, QNNNOQNN, QNNNNQN,
QONNNNNQ, NQONNNN, NQNQNNN, NQNNONN, NQNNNON, NONNNNQ,
NNQONNN, NNONQNN, NNQNNON, NNQNNNQ, NNNQONN, NNNQNON,
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2) increased from0.04 x 103/pL, 15 m nutes post-dose to 4.24 X

103/ pL, 72 hours post i.v. adm nistration. The nean absol ute

neut rophil count for G CSF-(NNT) 155 ((NNT) 155 disclosed as SEQ ID
NO 2) increased fromO0.25 x 103/pL, at 15 minutes post-dose to 2.04
x 103/ %L at 72 hours post _adm nistration and decreasing to 0.14 x

103/ pNNNBNNRp e g\n@mq e DNNNGH@ niNONNANGy o NN ur JQHHNRN,

adm ningORANNON. NNNUNIN, TRRNKRBER, wmmom@@ | Emuntuéwr RRGeG CSF
(Neul asta) increased from1.36 x 103/ at 15 mnute ost- dose to

6. 03 ENNy3/ FENNa¢ NQ'ENhoallNélNE@stENé.‘éanE@W&t| HHENélndNNNﬁ Y¥REBased

to 3. @kNNNlO%M-NN at EME'NOUVEﬁﬁﬁE ' NEENI\ﬁd”NENEﬁratN@\fNE ThﬁNEEﬁ”
white bl ood cell count for PEG G CSF Neul asf a “é@l ncreased from
1. 47 NNEYE) p NNNNNES ENUNEN, po%ENNbH‘bseN NNN5g SNNNERN L, NYNNEBN, hour s

post WNNEES”EIENQNN a@NEt\h\f}?” @@ﬁtﬁﬁsedEﬁl@N@NM ENN]t@ﬁL/ pLNEﬁﬁth20
hours post S.c. admnistration. The nean absol ute neutrophil count

for PHENENNCSHNENHEN o5 (NENNNor e YYEENNy o ABEREN x  MIINNE, atVNNEEN; nut es

post - danenEy 1. MN@E@B/ PEEERNNNZ hQWEENRRS! aehfh ke at ERBNNeRN
t hen decreased to 103/ pL, at 72 hour's post i.V.

admi nESENENEoN. Eﬂ%@%n NENo nBAINERINE 4 cBHHNEFBr PENNREERSF

(Neul 2aRNEENCT eA9@HMNN, OM EENNERN, LO3E NN, 1oEEWRNNES REEENNRSe tO
1.04 x 103/ I'_, at 24 hours EOSt admini stration and then decreased to

0.22 REENENH,, MNEENNGN-s NNNEy,  MENFENNt r aNENNEER 01 3NENKNEE pean

whi t e jpies §N06| INERRANE ,f OrNENNEREGSF ﬁﬁ@eﬁmen) NNﬁﬁﬁEﬁaseﬁNEEﬁﬁtl 30 x
103/pL at 15 minutes post-dose to 1.19 x 103 3/p 2 hours post

AFENEEY: r atNNEANENEhe mEENNEFSOI uWéNEE@ivt roBNNEEﬁgunt NNYENER: G- CSF
(Nigp @@ancrﬁgﬁﬂlﬁﬁ om BNy, 108NN 1§Nﬁhﬁh‘ﬁes Ei&ﬁhnﬂﬁse to

x 103/pl a ours post s.'c. route of admnistratio
ENNNNNE, NEENNNN, NENENNN, NENNENN, NENNNEN, NENNNNE,
NNEENNN, NNENENN, NNENNEN, NNENNNE, NNNEENN, NNNENEN,
NNNENNE, NNNNEEN, NNNNENE NNNNNNE, ENNNNNN, NENNNNN,
NNENNNN, NNNENNN, NNNNENN, NNNNNEN, NNH, HNN, NHN, NNNH,
HNNN, NHNN, NNHN, NNNNH, HNNNN, NHNNN, NNHNN, NNNHN, NNNHH,
HHNNN, HNHNN, HNNHN, HNNNH, NHHNN, NHNHN, NHNNH, NNHHN,
NNHNH, NNNNNH, HNNNNN, NHNNNN, NNHNNN, NNNHNN, NNNNHN,
NNNNHH, HHNNNN, HNHNNN, HNNHNN, HNNNHN, HNNNNH, NHHNNN,
NHNHNN, NHNNHN, NHNNNH, NNHHNN, NNHNHN, NNHNNH, NNNHHN,
NNNHNH, NNNNHHH, HHHNNNN, HNHHNNN, HNHNHNN, HNHNNHN,
HNHNNNH, HNNHHNN, HNNHNHN, HNNHNNH, HNNNHNH, HNNNHHN,
HNNNNHH, HHNHNNN, HHNNHNN, HHNNNHN, HHNNNNH, NHHHNNN,
NHHNHNN, NHHNNHN, NHHNNNH, NHNHHNN, NHNNHHN, NHNNNHH,
NHNHNHN, NHNHNNH, NHNNHNH, NNHHHNN, NNHHNHN, NNHHNNH,
NNHNHHN, NNHNHNH, NNHNNHH, NNNHHHN, NNNHHNH, NNNHNHH,
NNNNNHH, HHNNNNN, HNHNNNN, HNNHNNN, HNNNHNN, HNNNNHN,
HNNNNNH, NHHNNNN, NHNHNNN, NHNNHNN, NHNNNHN, NHNNNNH,
NNHHNNN, NNHNHNN, NNHNNHN, NNHNNNH, NNNHHNN, NNNHNHN,
NNNHNNH, NNNNHHN, NNNNHNH NNNNNNH, HNNNNNN, NHNNNNN,
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[0138] The result showed that intravenous adm nistration of G
CSF- (NNT) 155 ((NNT) 155 di sclosed as SEQ ID NO 2) denonstrated a
substantial increase in white blood cell counts, through 72 hours
post - dose, which correlated directly to an increase in absolute

neut rOthllllﬁﬁﬁ)M@t S: NMngﬁ@N%MﬁasﬁNﬁﬁﬁﬁﬁde%%owi&g o OOHNES' |

count of e vehl e contr y approxi nately aH
mean i ncP8i¥e NDBNNheNNBNt eNNNNBd B§NNNICNDNNNfoNNDN§,sNHNDN, NNNDD,

2)" encachOuR N RANBR) , oy N " AEEC g DR,

appr oxi nNNBKE, ZQQWNN’Q, hORDNNNNNost NIFOB®, HONGWSN, bONNDNNe n¥HNNDKte

Chat of SSNEBPR SRR . oRERRG) * BilibBre ORERN, PR 7 NoBRk; ©

post - dosnDNpm:sg]NnNNmnrre NOMNNE®i, "ENNBDNK he NNINDNje OOIDNADRSs NKNDDN,

R e e e e A i e

enbodi meDNBNNiDe bDNNDg'NNaI | \DNAMENDWe pPrRNNONND,S CDI@QFDN[D,OMDNNKDDN,

0 sk 11 DBPYRBCC obRpHE. TR SRNERR, Oy Mifioal "L nifny  HBoNS”

pertalnsNDmNDNNhesNDpNNDNcatmmmmNmme INmNDDNNrumeNNBmmﬂ ‘b DNNNDD,

eterencgpidnals SRIRDRIBST yEnhos Dyt SRR haBB!

ref erenceNDfDOM,1] KNONONDLh t NANDNMDERt | ANNNDERDN,n HeNDENeD, deNNNDKBO,

that  nouSERES.; reRTEMR TR, Uiy o fwiSr TRRIREE

appl i cat DONNNMWD, t NNDPNNNEENt INDNENNNQN. NONNDNN,t heNBINNENt 0 NBNNNND,

e ot oRbah LA NARHAET G R pmpe

W t hout HERPBXNDNQ NNOMDDNG SPNNMNNMDND  NNNNNND,  DNNNNNN,  NDNNNNN,
NNDNNNN, NNNDNNN, NNNNDNN, and NNNNNDN.
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and scope of the present
clainms. 50 TABLE 1

i nvention as defined by the appended
Peptide Mdtifs having N(Asn) as the Mjor

Constituent (SEQ ID NOS: 184-904, respectively, in order of
appearance) NNT, TNN, NTN, NNNT, TNNN, NTNN, NNTN, NNNNT, TNNNN,
NTNNN,  NNTNN, NNNTN, NNNTT, TTNNN, TNTNN, TNNTN, TNNNT, NTTNN,

NTNTN, NTNNT, NNTTN, NNTNT, NNN NNN,  NTNNNN,  NNTNNN,
NNNNTN, NNNNTT, TTNNNN, TNTNNN, TNNTNN, TNNNTN
NTNTNN,
NNNNTTT,
TNNTNTN.._TNNT TNANT
TTNNN&MJQM- : R
NTNNTTN,  NTNNNTT, NTNTNTN NTNTNNT NTNNTNT. NNTTTNN NNTTNTN,
NNTTNGET , NNTST TITAANTGENT, TOSEANBEGAINGETT), GIdNTINTGGGUNNENEES,

NTTRNGTKTNTRRRECATITN . NPRRRTR, T NIRRT OCRRT TR TR ARG

NNTNNGEYGTENT WSET , NET T, GAWY] NOEGGIINT MEEGGINNKET B8 GGNNENTNEG,

AN, RGTCNACOSRRN, ARKE? ANCORGVAL CARRRN, NPAIIG: AR CRnaN

NNNAA TGEESTY, ARABEG, ANDPOTGANNKEAGGISANNGTSBSAN, CGMNMGS, NYASNS,

NNNTNN,
TNNNNT,  NTTNNN,

NE?NINe MONMINS, hblbﬂ'f[%l\b Nbﬂ'ﬂ!l\hs Ul !lﬂiﬁoﬂ\lmg‘ﬂ,itlﬁlﬂmm

a'TTNNTNN

)

NNANA,
AANNN

NANNNA G TISSASNN, TEEGSEY,, NNAGHET GG NNNAGST GTNBINANAGGIRISSIRAAA TGEAANRNN,
ANAAN NA, NANAN,  ANNANNA
T g g ey
WANWTTGNMMWT@MMNETW GMNAGBRAINN, NAGRAALN, NATINAAG,
GTGGGTT, GTGTGTG, GTGTGGT, GTGGTGT, GGTTTGG, GGTTGTG,
GGTTGGT, GGTGTTG, GGTGTGT, GGTGGTT, GGGTTTG, GGGTTGT,
GGGTGTT, GGGGGTT, TTGGGGG, TGTGGGG, TGGTGGG, TGGGTGG,
TGGGGTG, TGGGGGT, GTTGGGG, GTGTGGG, GTGGTGG, GTGGGTG,
GTGGGGT, GGTTGGG, GGTGTGG, GGTGGTG, GGTGGGT, GGGTTGG,
GGGTGTG, GGGTGGT, GGGGTTG, GGGGTGT GGGGGGT, TGGGGGG,
GTGGGGG, GGTGGGG, GGGTGGG, GGGGTGG, GGGGGTG, GGA, AGG, GAG,
GGGA, AGGG, GAGG, GGAG, GGGGA, AGGGG, GAGGG, GGAGG, GGGAG,
GGGAA, AAGGG, AGAGG, AGGAG, AGGGA, GAAGG, GAGAG, GAGGA,
GGAAG, GGAGA, GGGGGA, AGGGGG, GAGGGG, GGAGGG, GGGAGG,
GGGGAG, GGGGAA, AAGGGG, AGAGGG, AGGAGG, AGGGAG, AGGGGA,
GAAGGG, GAGAGG, GAGGAG, GAGGGA, GGAAGG, GGAGAG, GGAGGA,
GGGAAG, GGGAGA, GGGGAAA, AAAGGGG, AGAAGGG, AGAGAGG, AGAGGAG,
AGAGGGA, AGGAAGG, AGGAGAG, AGGAGGA, AGGGAGA, AGGGAAG,
AGGGGAA, AAGAGGG, AAGGAGG, AAGGGAG, AAGGGGA, GAAAGGG,
GAAGAGG, GAAGGAG, GAAGGGA, GAGAAGG, GAGGAAG, GAGGGAA,
GAGAGAG, GAGAGGA, GAGGAGA, GGAAAGG, GGAAGAG, GGAAGGA,
GGAGAAG, GGAGAGA, GGAGGAA, GGGAAAG, GGGAAGA, GGGAGAA,
GGGGGAA, AAGGGGG, AGAGGGG, AGGAGGG, AGGGAGG, AGGGGAG,
AGGGGGA, GAAGGGG, GAGAGGG, GAGGAGG, GAGGGAG, GAGGGGA,

G RN ARG oA A iodtn T R " AR, TRARGRR

55



NANANAN,
NNANANA,
ANANNNN,
NANNANN,
NNNAANN,
NANNNNN,

NANANNA,
NNANNAA,
ANNANNN,
NANNNAN,

SR

ANNNANN,  ANNNNAN,

NANNANA, NNAAANN, NNAANAN, NNAANNA,
NNNAAAN, NNNAANA, NNNANAA,

NNANAAN,
NNNNNAA, - AANNNNN,
ANNNNNA,  NAANNNN,  NANANNN,

NANNNNA,

SRRRARRN, RRRRAARY  NARGRAR AN

51 NNAANNN, NNANANN, NNANNAN, NNANNNA,

SNNN,  NSPEGAGGISN, NSSSBAGSNNNGGGAASANN, GEEGEEA, NNRSGGGRIRNSS, GAGSIHH,

SNSNN

SNANR, RERIGE NRERARC NI RRNNERE TCARANGES SSRRAN, CSRONRE S

SNNSNN,  SMNSNGS GNNNKD5 G NSSBBGBS,  HISHBNN, GNSMNSN; G NSNS G NNSSBBGS S,

NNSNSN,

SNSNNSN,

NS CENSERC SNSEN S

RS, SGNSCSS

e

SNNNNSS, GESMENNNGGERMNSNS G GERININSIE,S GBENINNNG G SGISS SNNBIGG SBISSNSMMGGS G,

NSSNNSN, G
NSNNSNS,

Nﬁ?%ﬁ%@ﬁ SG%&N@ wgﬁ‘;@% NgﬁgGGﬁ%N&GGG'

NNNSSSN, GIEEHNS, G SHIIBNSSE S GEISISINNGS; S SENNNNE S GSIISNNEIEIS GEBINSNBBEG S SG,

SNNNSNN
NSSNNNS

NNNGG§

RERENN, RSO NRSRRRED” NNRSSRNCCRRN

GSG,

NNNSNNS, SOSGGESN,  SBBBISHS, NNSNESIESG SNNSKNNGGESNNNGG SANSNNMBGGS SG,

NNNSNNN,
NNNNQ,

FIRREMONNRC CRRERR, - RRRERECRANGACS RN SSG” QrRRRE 2

QNNNQ, - NEZIEE GONONOBE SBIBQ,  BBIGRKIGS, NN@SGSSNNNNN@SGWWNN CEDBODS ,

RN, e

NNNQQN, GOBBSI)  NBBBEKES, CﬁENNNNssQNQGNNNSSGBK)M1@¢SSGQJVNQBGGSGSS,

NNQNNN,
QNNNNQ,

QNNNNG ég\&\é%g\,"\l %\I&@Q}[ qé%@éé@(;, Q\IQMQGG(?\IN%SGG, SGGGGSG,
SGGGGGS, GSSGGGG, GSGSGGG,  GSGGSGG, GSGGGSG, GSGGGGS,
GGSSGGG, GGSGSGG, GGSGGSG, GGSGGGS, GGGSSGG, GGGSGSG,
GGGSGGS, GGGGSSG, GGGGSGS  GGGGGGS, SGGGGGG, GSGGGGG,
GGSGGGG, GGGSGGG, GGGGSGG, GGGGGSG, GGQ, QGG, GQG, GGGQ,
QGGG, GQGG, GGQG, GGGGQ, QGGGG, GQGGG, GGQGG, GGGQG, GGGQQ,
QOGGG, QGQGG, QGGQG, QGGGQ, GQQOGG, GQGQG, GQGGQ, GGQQOG,
GGQGQ, GGGGGQ, OQGGGGG, GQGGGG, GGQGGG, GGGQGG, GGGGQG,
GGGGQQ, QQOGGGG, QGQOGGG, QGGQGG, QGGGQG, QGGGGQ, GQQGGG,
GQGQGG, GQGGQG, GQOGGGQ, GGQROGG, GGQGQG, GGQGGQ, GGGQQG,
GGGQGQ, GGGGQQO, Q0OQGGGG, QGQQGGG, QGQGQGG, QGQGGQG,
QGQGGGQ, QGGRQOGG, QGGQGQG, QGGQGGQ, QGGGQGQ, QGGGQAG,
QGGGGQQ, QQGQGGG, QQGGQGG, QQGGGQRG, QQGGGGQ, GQQQGGG,
GQQGQGG, GQQOGGQG, GQOGGGQ, GQGQQGG, GQGGQQG, GQGGGQQ,
GQGQGQG, GQGQGGQ, GQGGQRGQ, GGQROOGG, GGQROGQG, GGQQGGQ,
GGQGQQG, GGQGQGQ, GGEGGQQ, GGGQQQG, GGGQQGQ, GGGQGQQ,
GGGGGQQ, QQOGGGGG, QGQGGGG, QGGQGGG, QGGGQGG, QGGGGQG,
QGGGGGQ, GQQOGGGG, GQGQGGG, GQGGQGG, GQGGGQG, GQGGGGQ,
GGQOGGG, GGQGQGG, GGQGGQG, GGQGGGQ, GGGQQGG, GGGQGQG,
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ONNNNQQ,  QONCNNN,  QONNOQNN,  QONNNQN, QONNNNQ,  NQQONNN,  NQONQNN,
NQONNQN, NQONNNQ,  NONQONN, NONNQQN, NONNNQQ,  NONONQN,  NQNONNQ,
NONNONQ,  NNQQONN,  NNQONQN, NNQONNQ,  NNONQQON,  NNONONQ,  NNONNQQ,
NNNQOQN, NNNQONQ, NNNONQQ  NNNNNQQ QONNNNN,  QNONNNN,  QNNONNN,
QNNNQNN NNNQN INNNNQ, NNN, NN,

NQNNN %@Q\l Gg%é GQN\T%Q g% WG, 52
NNNQNNQ,

W MR BN RN NORE o

NNNQ\INN NINNNONN, ENNN, NENNN&ISNI':'N
N:N%

NNNNE, EGE@NNIGE NIQ@EGN GWNWGWN@G&E@WG,EWG,EWE,
ENNNE PERE, BRGE,  CREAE, DR N QRN
NNENNN NNNENN NNNNEN NNNNEE,” EENNNN, 'ENENNN, " ENNENN,

ENNNNI@GEI@ENNK}GGGIGENENNGGREQNENGEQE&NNE GEREEBIN, CNNEEQEN EGES,
NNNEEN, ;s MYNENE £ BNNE N, ; FENEEN EN

ENENN%E ENNEEENGHE NEE‘EIG\I NEwlé ENNNE%EGEENN%G&\I %@EG
EENENr@EGEmﬂNEﬁNGGEENNI\EF\GGEEENWEGQEEEQQNGEG NEE‘NEINF\GE NERQGRENG,

NEENNNEG ¢ INENEENS: o NENNEEN - NENNNEE, ¢ %&%&EE Hﬁhﬁﬁn N %ﬁc,

NNEEENN,  NNEENEN,  NNEENNE, NNENEEN NNE N

NNNEENISEQQ@8NEEEGGRBGNNEEEGEESRENN, EGSESSRN,

EQRGRRR, ENSISHEG,

ENNNNEM ;  FEINNNE: c ANRRNNNN: £ SENEAINN, ¢

NNEENNN, - NNENENN,  NNENNEN, NNENNI\fE
NNNNEE\’EEQQQQ\IENF_GWW@QE ERRAEERL  NENSRENG, NGEQQERG, NNMENJGEE,

NNNNE
HNNNN,

HNNs

R TR

NHN,

NHHNN,GGRIEEG,  NHAEG EGINHHNGGE GHIEBH,

FRREERR!

NUERER

NRERRES”

RRREF(  PERRRCC M- RPN SRR

RISSREES , HNKISIRE E GRIANNINRG G ERENNN,

NN SRR, PR SO nHERRE CRRAC TR, SR
EGGGGGE, GEEGGGG, GEGEGGG, GEGGEGG, GEGGGEG, GEGGGGE,
GGEEGGG, GGEGEGG, GGEGGEG, GGEGGGE, GGGEEGG, GGGEGEG,
GGGEGGE, GGGGEEG, GGGGEGE GGGGGGE, EGGGGGG, GEGGGGG,
GGEGGGG, GGGEGGG, GGGGEGG, GGGGGEG, GGH, HGG, GHG, GGGH,
HGGG, GHGG, GGHG, GGGGH, HGGGG, GHGGG, GGHGG, GGGHG, GGGHH,
HHGGG, HGHGG, HGGHG, HGGGH, GHHGG, GHGHG, GHGGH, GGHHG,
GGHGH, GGGGGH, HGGGGG, GHGGGG, GGHGGG, GGGHGG, GGGGHG,
GGGGHH, HHGGGG, HGHGGG, HGGHGG, HGGGHG, HGGGGH, GHHGGG,
GHGHGG, GHGGHG, GHGGGH, GGHHGG, GGHGHG, GGHGGH, GGGHHG,
GGGHGH, GGGGHHH, HHHGGGG, HGHHGGG, HGHGHGG, HGHGGHG,
HGHGGGH, HGGHHGG,  HGGHGHG,  HGGHGGH, HGGGHGH, HGGGHHG,
HGGGGHH, HHGHGGG,  HHGGHGG,  HHGGGHG,  HHGGGGH, GHHHGGG,
GHHGHGG, GHHGGHG, GHHGGGH, GHGHHGG,  GHGGHHG, GHGGGHH,
GHGHGHG, GHGHGGH, GHGGHGH, GGHHHGG, GGHHGHG, GGHHGGH,
GGHGHHG, GGHGHGH, GGHGGHH, GGGHHHG, GGGHHGH, GGGHGHH,
GGGGGHH, HHGGGGG, HGHGGGG, HGGHGGG, HGGGHGG, HGGGGHG,
HGGGGGH, GHHGGGG, GHGHGGG, GHGGHGG, GHGGGHG, GHGGGGH,
GGHHGGG, GGHGHGG, GGHGGHG, GGHGGGH, GGGHHGG, GGGHGHG,
GGGHGGH, GGGGHHG, GGGGHGH  GGGGGGH, HGGGGGG, GHGGGGG,
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NNNHNH,

HNNHHNN,
HHNNHNN,
NHNHHNN,
NNHHNHN,
NNNHNHH,
NQAEANNNIGG , NHMRIGIN, GOGRINHNIGGOEHNNNIRGEG , NHAGIEAEH,  GARHHNNRGGNN,

O CHRREANC IR 53 R RGN

,GANNIN, DNIGGGEN), NENDBGG, DNENGGGIDNN, GEINESEG, NW&EN(;G]\INNN;GGM\INN,

HNNNNNH
NNHNHNN
NNNNHNH
NNNNNHN
NNDNN,
NDNND,
NNNNDD,
NDNNDN,
DDDNNNN,
DNNDNND,
DDNNNND,
NDNNNDD,
NNDNDDN
DDINNNNN,
NDNDNNN,
NNDNNND,
DNNNNNN,
Pepti de

NNNNHHH,  HHHNNNN,  HNHHNNN,  HNHNHNN,  HNHNNHN,  HNHNNNH,

HNNHNHN,  HNNHNNH, HNNNHNH, HNNNHHN,  HNNNNHH,  HHNHNNN,
HHNNNHN,  HHNNNNH,  NHHHNNN,  NHHNHNN,  NHHNNHN,  NHHNNNH,
NHNNHHN,  NHNNNHH,  NHNHNHN, NHNHNNH,  NHNNHNH,  NNHHHNN,

SRR EORRRRANC TR0y SPRRERI

SRR MRk
ARG
m, BB REE BN RPAARC N C RRNDNN G

DONGYY, ONDENN, DHNESEN, DNMNDGG , DNSENGNGINDDBBRG GN NDNEREHNG,

oo SRR dRBR DEAE ARt

NGN@‘GNN\ID NN, DSOS, DDNWNGNDDNNNEM;NNG,

N DN mo W Nﬁgggﬁﬁ?wm(; NN oG

GNNYNGOND, diNRME) NSNEEEDBIN, NNNN@N@GGNNNMNN@NNNNMGNN
,GANYNDNNIN, GBNEBW NNNNEDEING NNN‘@GNNGNNNNNNEGNGNN,
L it (R PR o
NGGGGGN, GNNGGGG, GNGNGGG, GNGGNGG, GNGGGNG, GNGGGGN,
GGNNGGG, GGNGNGG, GGNGGNG, GGNGGGN, GGGNNGG, GGGNGNG,
GGGNGGN, GGGGNNG, GGGGNGN GGGGGGN, NGGGGGG, GNGGGGG,
GGNGGGG, GGGNGGG, GGGGNGG, GGGGGNG, GGD, DGG, GDG, GGGD,
DGGG, GDGG, GGDG, GGGGD, DGGGG, GDGGG, GGDGG, GGGDG, GGGDD,
DDGGG, DGDGG, DGGDG, DGGGD, GDDGG, GDGDG, GDGGD, GGDDG,
GGDGD, GGGGGD, DGGGGG, GDGGGG, GGDGGG, GGGDGG, GGGGDG,
GGGGDD, DDGGGG, DGDGGG, DGGDGG, DGGGDG, DGGGGD, GDDGGG,
GDGDGG, GDGGDG, GDGGGD, GGDDGG, GGDGDG, GGDGGD, GGGDDG,
GGGDGD, GGGGDDD, DDDGGGG, DGDDGGG, DGDGDGG, DGDGGDG,
DGDGGGD, DGGDDGG, DGGDGDG, DGGDGGD, DGGGDGD, DGGGDDG,
DGGGGDD, DDGDGGG, DDGGDGG, DDGGGDG, DDGGGGD, GDDDGGG,
GDDGDGG, GDDGGDG, GDDGGGD, GDGDDGG, GDGGDDG, GDGGGDD,
GDGDGDG, GDGDGGD, GDGGDGD;, GGDDDGG, GGDDGDG, GGDDGGD,
GGDGDDG, GGDGDGD, GGDGGDD, GGGDDDG, GGGDDGD, GGGDGDD,
GGGGGDD, DDGGGGG, DGDGGGG, DGGDGGG, DGGGDGG, DGGGGDG,
DGGGGGD, GDDGGGG, GDGDGGG, GDGGDGG, GDGGGDG, GDGGGGD,
GGDDGGG, GGDGDGG, GGDGGDG, GGDGGGD, GGGDDGG, GGGDGDG,
GGGDGGD, GGGGDDG, GGGGDGD GGGGGGD, DGGGGGG, GDGGGGG,
GGDGGGG, GGGDGGG, GGGGDGG, and GGGGGDG.
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(SEQ I D NOS: 905-1728, respectively, in order of appearance) GGI,
TGG GIG GGGI, TGEG GIGG GGIG GGGGT, TCEEG GICEG GGIGs GGGTG
GGGIT, TTGEG TGIGG TGGIG TGGGI, GITGG GIGIG GIGGI, GGITG
GGIGI, GGGGGT, TGEEEG GIGECG GGIGEG  GGGIGG GGGGIG GGGGETT,
TTGEEG, TGIGEG TGGTGG TGGGTG TGGEGGT, GITESG GIGIGE GIGGIG
GIGGGT, GGITGG GGIGIG, — GGTGGTIABGETBG GGGIGI, GGGGTTT, TTTGGGG
TGITGGEG TGIGIGG TGIGGIG TGIGGGT, TGGITGG TGGTGTG, TGGTGGT,

GWTCIXHE GTGWCIIE

eCtCYEL
%anE !
GG GGTGGTG GGTGGGT,

GOCTGTG jceeeee;
GTGGGE8T GER8ECE O@G@F@@‘@ TER8ETREORCERERG C@@&TrA@@QQ@AGQTQ@@GA

TGTGGGG, TGGTGGG, TGGGTGG, ‘
GTGGTGG, GTGGGTG ~ GTGGGGT,
GGGTTGG, GGGTGGT. GGGGTTG  GGGGTGT

ﬁ&¥KIi A(IJKE gﬁ T Cﬁ%&V&% Géi
QQ@@A@T %G@E@T / @@@&Q M@@g )&@K@
A e g S ot e S

AGAGG&@QQQE@A@%I\QQQGG@@EQQGG&E&@T OAGERELAQT AGEORTOQ AGORARED,

G AR T R N TR e LRV AL e G‘%?@

GAGGAGRTQRERAAGE QTORVIGAG, TRRITRA, TRRIQIQG TRARTRGR, GTARREAT,

AaoA R R e T C s "R AR AR

GAGCGEATTOR®, QTTQTQQ, QTTQQTQ, QTTQQQT, QTQTTQQ, QTQQTTQ,
QTQQQTT, QTQTQTQ, QTQTQQT, QTQQTQT, QQTTTQQ,  QQTTQTQ,
QQTTQQT, QQTQTTQ, QQTQTQT, QQTQQTT, QQQTTTQ, QQQTTQT,
QQQTQTT, QQQQQTT, TTQQQQQ, TQTQQQQ, TQQTQQQ, TQQQTQQ,
TQQQQTQ, TQQQQQT, QTTQQQQ, QTQTQQQ, QTQQTQQ, QTQQQTQ,
QTQQQQT, QQTTQQQ, QQTQTQQ, QQTQQTQ, QQTQQQT, QQQTTQQ,
QQQTQTQ,  QQQTQQT,  QQQQTTQ, QQQQTQT QQQQOQOQT,  TQQQQQQ,
QTQQQQQ, QQTQQQQ, QQQTQQQ, QQQQTQQ, QQQOQTQ, QOA, AQQ, QAQ,
QQQA, AQQQ, QAQQ, QQAQ, QQQQA, AQQQQ, QAQQQ, QQAQQ, QQQAQ,
QQQAA, AAQQQ, AQAQQ, AQQAQ, AQQQA, OQAAQQ, QAQAQ, QAQQA,
QQAAQ, QQAQA, QQQQQA, AQQQQQ, QAQQQQ, QOAQQQ, QQQAQQ,
QQQQAQ, QQQQAA, AAQQQQ, AQAQQQ, AQQAQQ, AQQQAQ, AQQQQA,
QAAQQQ, QAQAQQ, QAQQAQ, QAQQQA, QOAAQQ, QQAQAQ, QQAQQA,
QQQAAQ, QQQAQA, QQQQAAA, AAAQQQQ, AQAAQQQ, AQAQAQQ, AQAQQAQ,
AQAQQQA, AQQAAQQ, AQQAQAQ, AQQAQQA, AQQQAQA, AQQQAAQ,
AQQOQOAA,  AAQAQQQ, AAQQAQQ, AAQQQAQ, AAQQQQA,  QAAAQQQ,
QARQAQQ, QARQOAQ, QAAQQQOA, QAQAAQQ, OQAQQAAQ, OQAQQQAA,
QAQAQAQ, QAQAQQA, QAQQAQA, QQAAAQQ, QQAAQAQ, QOAAQOA,
QQAQAAQ, QQAQAQA, QQAQQAA, QQQAAAQ, QQQAAQA,  QQQAQAA,
QQQQOAA,  AAQQQQQ, AQAQQQQ, AQQOAQQQ, AQQQAQQ,  AQQQOQAQ,
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GGAAGESG, GGAGAGG GCGAGGAG GCGAGGGA, GCCGAAGG GCGAGAG — GGGAGEA,
GCGGAAG, GGCGAGA GCECEEA, AGEEEEG, GAGGEEG  GGAGEEG GGGAGES
GCGCGAGG, GCOEEEAG GGS, SGG GSG GGGS,  SGEG, GSGG GGSG GEEES,
SCEEG, GSAEEG GGESEGE GEGSG GEESS,  SSGEG, SGSEG, SGESG,  SGEGS,

Goosas A AR s oRTps g e HANOTRE  itdd”

GSSGGG QQBAERAG, GRIAHQQ,GSCAERQAILSSCRRACIESG, QQGBEAR, GCEERHRAQ,

e R R e e L e

SSCESCGRAARRRASGE, QEHFIPLS, 0CRRACAL, QERRIAGG, QCSSCERR, CISSCROQS,

Grsacan s BB BEe G et B dess,

GOGSGSS, 55 QRBEEEESQOSCEEHEQ,SGS0006,  IMERIG, 0SASGGRSARELCRQSSQ,

CESG00 SRR s RS R R RS s R0 i cese.

GOEGESES QREREEES, SSGROOLG, SESNEHEG, SQUSEREGEEEROCERCEDOGNEIESESSQQ,

@Q@é@'%@@%@%& ooy et

QOQEGSs, GRNNARS SEICCEYSSQRRRE, SHIIGER, CCEROSNEQOEEQRSAREEREAG,

ey SR iRtttk ety Wiy cii

QQQGGGGSQQ@@@CE

QG@SQ@GQSQGGQHSSQQQ,

QEEREEQ,

Q@GGGQQS%

S G Si e

HQSS,

GQGXBQQQSQ@@@@GQGQSW OEOEEEE)  COQRRSED, GG@O@@GSQGGQ@E@SQQS,

QO00QSS,  SSQQQQQ,  SQSQQQQ,  SQOSQQQ,  SQOQOSQQ,  SQQQQSQ,
SQQQQQS,  QSSQQQQ, QSQSQQQ, QSQOSQQ,  QSQQQSQ,  QSQQQQS,
QOSSQQQ, Q0SQSQQ, QQSQQSQ, QOSQQQOS, QQOSSQQ, QQQSQSQ,
QQQSQQS, QQQQSSQ, QQQQSQS  QQQOQQS, SQQQQQQ, QSQQQQQ,
QOSQQQQ, QQOSQQQ, QQ00SQQ, QQOO00SQ, QQE, EQQ, OQEQ, QQQE,
EQQQ, QEQQ, QQEQ, QQQOQE, EQQQQ, QEQQQ, QQEQQ, QQQEQ, QQQEE,
EEQQQ, EQEQQ, EQQEQ, EQQQE, OQEEQQ, OQEQEQ, QEQQE, QQEEQ,
QQEQE, QOQQQQE, EQQQQQ, QEQQQQ, QQEQQQ, QOQEQQ, QQQQEQ,
QQOQQEE, EEQQQQ, EQEQQQ, EQQEQQ, EQQQEQ, EQQQQE, QEEQQQ,
QEQEQQ, QEQQEQ, OQEQQQE, OQQEEQQ, QQEQEQ, QQEQQE, QQQEEQ,
QQQEQE, QQQQEEE, EEEQQQQ, EQEEQQQ, EQEQEQQ, EQEQQEQ,
EQEQQQE, EQQEEQQ, EQQEQEQ, EQQEQQE, EQQQEQE, EQQQEEQ,
EQQQQEE, EEQEQQQ, EEQQEQQ, EEQQQEQ, EEQQQQE, QEEEQQQ,
QEEQEQQ, QEEQQEQ, QEEQQQE, QEQEEQQ, QEQQEEQ, QEQQQEE,
QEQEQEQ, QEQEQQE, QEQQEQE, QQEEEQQ, QQEEQEQ, QQEEQQE,
QQEQEEQ, QQEQEQE, QQEQQEE, QQQEEEQ, QQQEEQE, QQQEQEE,
QQOQQQEE, EEQQQQQ, EQEQQQQ, EQQEQQQ, EQQQEQQ, EQQQQEQ,
EQQOQQQE, QEEQQQQ, QEQEQQQ, QEQQEQQ, QEQQQEQ, QEQQQQE,
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GRQGCEEGE, GQEGEEGE, GCQEEEG, GCQEEEG GGEEEY, GGG
:Jccceccolliccccoee
GGQGGGEG, GGGQGGEG,  GRGRQGG,
GGGGGQG, GGE, EGG, . GEG, GGGE, EGGG GEGG, GGEG, GGGGE, EGGGG,
GEGGQ GGEGG, GGGE EEGGG, EGE EGGEG, EGGGE, GEEGG,
GEGEGR 7 G@E‘%EQ%GE@EQQE%GE Qg! G@@%QQGGE@QE%@@EGG

TR (R SRR R

GGGCERLE Q200G QEREGERQ0LEREF GRQASECEGRQH EGEOSGE, QHGGERERH

e odine. G el SRR SR e o

GEGGEE@QQQEGC@EQQ: GEOENG, BRORECE, QRINGHEGRH QB FEAH QIGERGEEQ,

Groaae RO e o AR AP R0 o B0 gao.

GEEGGESQOBEGEGEIRQCE GHRE QUE-CCHEG H QR GCHRERHQ GCHERIRH CGREEQRQ,

oot e R0 e R0Ch e GRRHO BN S SRR IR o
HGG, GMQHQHGGH, QOPRIGE!, GHEBHOO0RG, (IEBHPOQGOCERHCHRRG, GOHERHOEGHHG
Corior B, PERod e eatind o 0bibon AT HRegt T deddie.
HHOGGHOQIGHEGG, HHIEESS, HGHIREHOMGOEEHROCHRIGCGHHOQROHES, QBHECRG,

oo e o8, o W pRel Rl e L Qe

HGGCGH@H QHABGGEHHGH QOHEGGHHR HRRKRIGGG, QOHIIRIEG, RRBHECHAC, HKQHHQRH,
SH SRS R I SRR o,
QQQQQHH,  HHQQQQQ, HQHQQQQ, HQQHQQQ, HQQQHQQ, HQQQOQHQ,
HQQQQQH,  QHHQQQQ, QHQHQQQ, QHQQHQQ, QHQQQHQ, QHQOQQOH,
QQHHQQOQ, QOQHQHQQ, QOQHQQHQ, QQHQQOH, QOQOQHHQQ, QQQOHQHQ,
QQQHQOH,  QQOQHHQ,  QQQQHQH  QQQQQQH,  HQQQQQQ,  QHQQQQQ,
QQHQQQQ, QQQHQQQ, QQQQHQQ, QQQQQHQ, QON, NQO, ONQ, QQON,
NQQQ, OQONQQ, QONQ, QQQON, NQQQQ, QONQQQ, QONQQ, QQONQ, QQONN,
NNQQQ, NONQQ, NQONQ, NQQON, ONNQQ, ONQONQ, OQNQON, QQONNOQ,
QONON, QQQQON, NQQQQQ, OQONQOQQ, QONQQQ, QQONQQ, QQQONQ,
QQQONN, NNQQQQ, NONQQQ, NQONQQ, NQOONQ, NQQQON, QNNQQQ,
QNONQQ, QNQONQ, OQONQQON, QONNQQ, QONONQ, QONQON, QQONNOQ,
QQONON,  QQQONNN,  NNNQQQQ, NOQNNQQQ, NQNONQQ,  NQONQONQ,
NONQQON,  NQONNQQ, NQONQONQ, NQONQON, NQQONQON, NQOQONNQ,
NQQOQONN,  NNONQQQ, NNQONQQ, NNQOONQ, NNQQQON, QNNNQQQ,
QNNONQQ, OQNNQONQ, ONNQQON, OQNONNQQ, QNQONNQ, QNQOQOQONN,
QNONQNQ, QONONQON, OQNQONQON, QONNNQQ, QONNQNQ, QQONNQON,
QONQNNQ,  QQNQONON, QONQONN, QQOQONNNQ, QQQONNQN, QQONONN,
QQQQONN,  NNQQQQQ, NQNQQQQ, NQONQQQ, NQQQNQQ, NQQQONQ,
NQQQOQOON,  QNNQQQQ, QNONQQQ, OQNQONQQ, QNQQONQ, ONQOQON,
QONNQQQ, QQNONQQ, QONQONQ, QONQQON, QQONNQQ, QOQQONQNQ,
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GCHGHHG, GGHGHGH, GGHGGHH, GGEGHHHG GGGHHCGH, GGGHGHH,  GGGGGHH,
HHGGEGEGE HGHGEEEE HGEHGEG HGGEEHGG HGEEGHG —HGEEEEH, GHHGGEGEG
GHGHGEG, GHEGHGG GHEGGHG GHGEGEEH,  GGHHGEG, GGOHGHGG, GGHGGHG
GG—IGGG—I GCEHHGG, GGGHGHG, GGG—IGG—I GCEEHHG, GEEEHGH GEEEEEH,

G, oINS a0 N SRkeet

GGGNN QM@EQQ,NG&WQQWCQQQQHGG\I  CDDOIHO CNGING, RN, QGANNGQQD,

NGOG, ARG RO NGRS Ry R R R

GNGGGN, - HHGKIGG, D@GNGNG DOIHNGGEN, DOREBINNGD D DA NG Q DRRECENIMN0 D NNNISHIER

NGOG, RN IR MRENGRE ORI R ORI R ARG RS-

GNNNGGG, 00 @ANGEDQOISNGEENGO DODIDISCEROO BEINNGGOOBINGENDIGOO ODICEENN Q00 ,

oG TN &D%ﬁ%@@ﬁ%@%ﬁ@w RRGaARRD0e:

gﬁ‘\lﬁQm‘ﬂﬁa QOICOODI>, NEBIIYE, NOIKNDH, GNNOBRBOOGENGNEHRODQ,
GGGNNGG, P % @E@ﬁ %&@eﬁ@%ﬁﬁﬁ\b"m'
GNGGGGGDQQ@W DI6RN08G, GCBEEENG0, GEDDIYERD, CD@DIHEEY,

S ottt e bt o e st

DGGGGG gHYEata, COpRAROIECCIt000RBEIGODEEGND, CYDBEEE, DGRRAGROD,

o R, oo oot et o W0

DGDGGJQQQQQ@D@BGD DM@E@G D@QQGGQQ DOBEIADOACEBEERQDQ,

PO, a8, GbbeaRe: Dggggggg, QDOQDQO, ~QDAQODQ,  QDQQQQD,
QODDQQOQ,  QQDODOQ,  QODQQDQ,  QODQQQOD,  QQODDQQ,  QQQDQDO,
Q0QDOOD,  QQQODDQ,  QQQODQD  QQOQQOD,  DQQQO0Q,  QDQOOQQ,
Q0ODQOQO, QOQDQQO, QQOQDQQ, and QQOQQDQ.
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GDDGDGG, GDDGGDG, GDDGGGD, GDGDDGG, GDGGDDG,  GDGGGDD, GDGDGDG,
GGEDGEDG,  GGGEDGED, GCGEABEE dctBERD! B -CEA SHEGEEEEE,  GDGGREGS,
GGDGGGG, GGGDGGG, GGGGEDGG, and GGGGGDG. 58 TABLE 3 Peptide Motifs
havi ng Q(Gr])oas the Maj or Consypt uent (g@QIDNOS;_; 1729- 24

respei@%j( in %$§E SfL g@g % gngeg (BQTi EH E%ﬁ% (E%Q.T
TQQUTQ  TQQQT,700TTQR,  @DQTQ, QrQeW, QUITQLOGQTQT, QUImQT, TQCXZDQ
?T Q%%pz@ﬁgﬁ SLESRUATRs %QLMBLHEEMQ Q%Q.Q@Gﬁﬂ
QTQQT TEI%T | SQ%QQQQTTT”gTQQQQ

T

T?r@% m%g % Qr TT% QT TQTEXY QT TQQK 40

QTQ

BN R ' N (o L o
AQRQ, QAQQQ QQ“\QQ mQ mA AAQQQ ARAR AQAQ AQQQ“\
QAAR, QAQAQ  QAQRA,
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QRAAQ  QLAA,

QRRRQA,

AQRRR  QAQRRAY QRAQQRR  QRRAQR,  ~ QLQRRAQ,  QRQQAA,

AAQRRQ  AQAQRQ, AQQAQQ, AQRRAQ  AQRRQA,  QAAQRYD,  QAQAQQ,  QAQQAQ,
QAQLRA,  QQAAQQ,  QQAQAQ, QQAQRA, QQOAAQ  QLRQAQA,  QLRRQAAA,  AAAQQIXQ,
AQAQRQA,  AQRAAQR,  AQQAQAQ  AQQRAQQA,

AQAAQQQ,
AQLQAQA,
QAAAQQQ,
QAQAQAQ
QRAQAA,
AQAQRQQ,

QLR QQQQS SQQQQ QSQQQBOQQSQQ

AQARAQR,  AQAQRAQ
AQRRAAQ

AQQRRAA,  AAQAQRR,  AAQRAQR AAQRRAQ AAQLRQQA,

QAAQAQR,  QAAQQAQ, QAAQQQA QAQAASQ QAQRAAQ QAQRQAA,

AQQAQQQ AQQQAQQ AQQQQAQ

e

59 AQQQQQA QL\AQQQQ QL\QL\QQQ

0 QAAAQQQGOQQAQAQQ QQAQ
st e e

QQ@QQ, QQQ$30 SSQQQJ.MSQSQQ SEQ

5]
QURBSQ W@GWCCSSSWQMG@@@@CABWW
00> RLLBEG5 1§QQQSSQ 228QQAES,

e B et e

QBSQAEBO  QBAEHEG0 QQSQSQ&'?UQQSQQSSZBODQQSSSQ ZQDQSSQS

MR S

SQRESQQ,
SSQABAQ,
QLBRAESQQ,
QASQAEQ,
QRRAQS,
SQRA,
QB

QLS
EQ EQ QXE 37¢

SQ@% SQ@%
SS SS

e

QSQXD 240

TGAGC
300

SQ %QSQS

TRAZC @EGRRXITCT @mmmm@rw@m@amc&mcm

380
TTGGACACAC TGCAGCTGGA
430 440
lGMCTGGGM TGGCCCCTGC
490 500
GCTTTCCAGC GCCGGGCAGG
550 560
GTGTCGTACC GCGTTCTACG
610 620
ACAAACAACA CCAACAATAC
670 680
AACACCAACA ATACCAACAA

730 740
AACAATACCA ACAATACAAL
790 800
ACCAACAATA CAAACAACAC
850 860

390
CGTCGCCGAC
450
CCTGCAGCCG
510
AGGGGTCCTA
570
CCACCTTGCC
630
CAACAATACA
690
TACAAACAAC

750
CAACACCAAC
810
CAATAATACC
870

400 410
TTTGCCACCA CCATCTGGCA
460 470
ACCCAGGGTG CCATGCCGGC
520 530
GTTGCCTCCC ATCTGCAGAG
580 590
CAGCCTAACA ACACCAACAA
640 650
AACAACACCA ACAATACCAA
700 710
ACCAACAATA CCAACAATAC

760 770
AATACCAACA ATACAAACAA
820 830
AACAATACAA ACAACACCAA
880 890

AATACAAACA ACACCAATAA TACCAACAAT ACAMACAACA CCAATAATAC

910 920
AACAACACCA ATAATACCAA
970 980
ACCAATAATA CCAACAATAC
1030 1040

AATACCAACA ATACAAACAR CTAG...... cenveeenas anss cenn

930
CAATACAMAC
990
AAMCAACACC
1050

240 950
AMCACCAATA ATACCAACAA
1000 1010
AATAATACCA ACAATACAAA
1060 1070

420
GCAGATGGAA
480
CTTCGCCTCT
540
CTTCCTGGAG
600
TACCAACAAT
660
CAATACAMAC
720
AMACAACACC

780
CACCAATAAT
840
TAATACCAAC
200
CAACAATACA
960
TACAAACAAC
1020
CAACACCAAT
1080



EQRQ QEQR QQREQ QQQQE, EQQQAQ QFQRQ QQREQR QQQEQ QQQEE, EEQQQ
EQEQQ EQREQ EQRQE, QEEQQ QEQEQ QEQQE, QQEEQ  QQEQE, QQQXE,
EQRQRR, QEQRQQ, QREQRY, QQREQR, QQRQRREQ,  QQQQEE, EEQQQQ, EQEQXQ,
EQREQQ EQRREQ EQQQQE, QEEQRQ  QEQEQQ QEQREQ QEQQQE, QREEQQ
QREQEQ  QREQRE, QQQEEQ  QQQECE, EE, EEEQQQQ EQEEQQQ EQEQEQQ,
EQEQEQ EQEQQRE, EQUFEQQ EQQESBEE BQOEQRE, EQUREQE, EQQQREEQ
EQQQXEE, EEQEQQY EEQEQY EEQQEQ EEQQQRE, QEEEQQQ  QEEQEQQ
QEEQQBE0 QEEQQRE, QEQEEQQ QEQREEQ QEQQREE, QEQEQEQ QEQEQQE,
QEQQEQE QREEEQQ, QREEQEQ  QREEQCE, QQEQEEQ QREQEQE,  QQEQQEE,

Eebe | EQEQQQ  EQREQRQ
EOE e EC % IO ok ook
OEQQ, QOFQQEQ "QEQREE. "QQOFEQY QUIFGEQ

QEQQQE,

QQQEQ@ECE@@@QEEQ N@Q@@E 9 QQQQQCE, EQQQQQQ QEQRRR, QREQQQQ

QRREQQR  QRAEQQ,  QRRRREQ,  QQH, HQQ QQAH, HQQ  QHQQ  QRHQ

QQQQ"VE'R‘@@@@ QHQL, 0 6KHEX, 2%‘%2% HHQQQ HQ"QQ HQQ"Q
HQQQH, QHHQQ,  QHQHQ™ QHQQH, QQHHQ

o R e R R R

WH@AKEW%GCWNWNWVW HQ‘QJ"Q
HQHQQQH,  HQQHHQRQ,  HQQHQHQ,  HQQHQQH,  HQQQHQH,  HQQQHHQ, - HQQQQHH,

GO LR R LR LRI . G

QQRHHHQQ, QOHHOHQ, QOHHQOH,  QOHOHHQ, QOHOHOH, QOHQOHH, QQOHHHQ,
QQROHH@E L LRAQHANIKE A T SOO0RRERA A PERXXXXD T HGHRERQ sNHEQRHQQQ,  HOQQHQQ,
HQQQRHQ,  HQQQQQH, (OHHQQQQ, QHOQHQQQ, QHQQHQQ,  QHQQOHQ,  QHQQQH,

Rk cREERA o FIGH L FHHR R

1 cccggagccg gaccggggcc accgcgcccg ctctgctcecg

acaccgcgcc ccctggacag

61 ccgccctctce ctccaggecc gtggggctgg ccctgcaccg
ccgagcttcc cgggatgagg

121 gcccecggtg tggtcacccg gcgcecgeccca ggtcgctgag
ggaccccgge caggcgcgga

181 gatgggggtg cacgaatgtc ctgcctggct gtggcttctce
ctgtccctge tgtcgcectcecec

241 tctgggcctc ccagtcctgg gcgccccacc acgcctcatce
tgtgacagcc gagtcctgga

301 gaggtacctc ttggaggcca aggaggccga gaatatcacg
acgggctgtg ctgaacactg

361 cagcttgaat gagaatatca ctgtcccaga caccaaagtt
aatttctatg cctggaagag
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QAN N QNQQQ QQ\lQQ QQNQ QQONN,  NNQQQ NQNQQ
NQQQN,  QNNQQ,  QNQNQ,  QNQQN,  QONNQ,  QONQN,  QQQQQN, NQQQQQ QR

AR, AN RN SRR BRI © QRN L

QRONNQ, * c @@, g cQRQEIY 2 algNQQQ,  NQNNQQQ, - NQNQNQQ, - NQNQANQ,
NQNQQQN, - NQONNQQ,  NQQNQNQ,  NQONQQN,  NQQNQN,  NQQONNQ,  NQQQQNN,

QNN GNCNY "ENCRRAI AR LN RRES BN CRORRR
QNNNQQ, cdgidQEQc QANNIQREgctQONQANNG,  QONQNQN, - QRNQENN,  QQANNNQ,
QQQ\INQ\I QRANGNN,  QQQQAANN,  NNQQQRQ  NONQQQQ,  NQONQQQ,  NQQAONQQ,

A S R

tgaccaggtg tgtccacctg

781 ggcatatcca ccacctccct caccaacatt gcttgtgceca

caccctecee cgecactect

841 gaaccccgtc gaggggctct cagctcagcg ccagcctgtce

ccatggacac tccagtgeca

901 gcaatgacat ctcaggggcc agaggaactg tccagagagc
aactctgaga tctaaggatg

961 tcacagggcc aacttgaggg cccagagcag gaagcattca
gagagcagct ttaaactcag

1021 ggacagagcc atgctgggaa gacgcctgag ctcactcggce

accctgcaaa atttgatgcec

1081 aggacacgct ttggaggcga tttacctgtt ttcgcaccta

ccatcaggga caggatgacc

1141 tggagaactt aggtggcaag ctgtgacttc tccaggtctc
acgggcatgg gcactccctt
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DQRRAXRQ . and
QQO0DQ 62 TABLE 4 (SEQ ID NO 2450) 10 20 30 40 50 60 HFLONLFLGF
LAVWCANATP LGPASSLPQS FLLKCLEQVR Kl QGDGA&LQ EKLCATYKLC 70 80 90 100
110 120 HPEEQVLEQ;QQEiﬁgwwsmgyqnﬁtgyugagﬁqggg$QLH$GBQEEVQELLQAL

EGISPE%SE% Cgﬂéé% 0 170 180 LDTLQLDVAD FATTI WQQNE ELCGHAPALOP
TOGAHPAFA! RA ASHLQSFLE 190 200 210 220 230 240 VSYRVLRHLA

QPNNF I DTI N TNNTNITI T NNTNNTNNTN NTNNFNNTNN TN i | NNTNNT - 250 260 270
280 290 3062 TNUIFREIT RIIRNTRICE 900 INEGaagttrdavtata tsedts20 330 340

350 3ggccgggg%%:ggggﬁn E¥gn TNNL i T NTNNTNNNL. . ..o 63 TABLE 4
(Continued) (SEQ ID 2451) 10 20 30 40 50 60 atgttcttgc

aaaatttatt ccttggcttt ttggccgttq tttgcgcaaa c chCTCCG 70 60 90 100
110 120 CTEEEFCEARS EqReRy (Faga (&éﬁ@ 1%£§%£ﬁ GR3AGTGCTTAGA

GCAAGTGAGG 130 140 150 160 170 180 AAGATCCAGG GCGATGECEC AGCGCTCCAG
GAGAAfCSET GIGCCACCTA CAAGCE GTGC 190 200 210 220 230 240 CACCCCGAGG
AGCTGGTGCT GCTCGGACAC TCTCE GGECA TCCCCTGEEC TCCCCTGAGC 250 260 270
280 290 300 AGCTGCCCCA GCCAGGCCCT. GCAGCTGGCA GGCTGCTTGA GCCAACTCCA
TAGCGHPRPTSaRi8na g0 kapy sabimelpting factor 1 (macrophage)

(CsFl1),

transcript variant 4, mRNA.

ACCESSION NM_172212

VERSION NM_172212.1 GI:27262666
MTAPGAAGRCPPTTWLGSLLLLVCLLASRSITEEVSEYCSHMIG
SGHLQSLQRLIDSQMETSCQITFEFVDQEQLKDPVCYLKKAFLLVQDIMEDTMRFRDN
TPNATAIVQLQELSLRLKSCFTKDYEEHDKACVRTFYETPLQLLEKVKNVFNETKNLL
DKDWNIFSKNCNNSFAECSSQDVVTKPDCNCLYPKAIPSSDPASVSPHQPLAPSMAPV
AGLTWEDSEGTEGSSLLPGEQPLHTVDPGSAKQRPPRSTCQSFEPPETPVVKDSTIGG
SPQPRPSVGAFNPGMEDILDSAMGTNWVPEEASGEASEIPVPQGTELSPSRPGGGSMQ
TEPARPSNFLSASSPLPASAKGQQPADVTGTALPRVGPVRPTGQDWNHTPQKTDHPSA
LLRDPPEPGSPRISSLRPQGLSNPSTLSAQPQLSRSHSSGSVLPLGELEGRRSTRDRR
SPAEPEGGPASEGAARPLPRFNSVPLTDTGHERQSEGSSSPQLQESVFHLLVPSVILV

LLAVGGLLFYRWRRRSHQEPQRADSPLEQPEGSPLTQDDRQVELPV (SEQ ID NO:
2454)
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TTCCTCTACC AGGEGECTCCT GCAGGCCCTG GAAGGGATCT CCCCCGAGIT GGGTCCCACC 370
380 390 400 410 420 TTGGACACAC TGCAGCTGGA CGICGCCGAC TTTGCCACCA
CCATCTGGECA GCAGATGGAA 430 440 450 460 470 480 | GAACTGGGAA TGGECCCCTGC
CCTGCAGCCG ACCCAGGGTG CCATGECCAEEC CTTCGECCTCT 490 500 510 520 530 540
GCTTTCCAGC GCCGEGEECAGG AGGGGICCTA GITGCCTCCC ATCTGCAGAG CTTCCTGGAG 550
560 570 580 590 600 GIGICGTACC GCGITCTACG CCACC77GCC CAGCCTAACA
ACACCAACAA TACCAACAAT 610 620 630 640 650 660 ACAAACAACA CCAACAATAC

CAACAATACA AACAACHBLHJACASTACELAJESETRACARGCCCETOT 68 PR aDD 710 720
AACACCAQ% T 8% TA CAAC ACCAACAATA CCAACAATAC AAACAACACC 730
740 750 W kX AKCCA ACAATACCAA CAACACCAAC AATACCAACA

ATACAAACAA CACCAATAAT 790 800 810 820 830 840 ACCAACAATA CCAACAACAC
CAATAATACC AACAATACAAJAGAAGACCAACTACINCCAAEJ858] 86HI8FGIB8Y 890 900

MTAW%%@A@% TA CAAT ACAAACAACA CCAATAATAC CAACAATACA 910
920 930 60 “9kA CCA ATAATACCAA CAATACAAAC AACACCAATA
ATACCAACAA TACAAACAAC 970 980 990 1000 1010 1020 ACCAATAATA
CCAACAATAC AAACAACACBIARATDAATAGCAaBCAATACHARC TANCACTAICIAE3D 1040

1050 1060 AQZQ AP AARIACEANCA ATACABACAA CTAG ... ... ...

.................... LE 5 EPO Hono sapiens arythropoiotin

(EPO, MRNA. ACCESSI ON NM 000799 VERSI ON NM 000799.2 d:62240996
181 gctgcccgta tgaccgcgecc gggcgccgec gggcgetgcece

ctcccacgac atggctgggce

241 tccctgctgt tgttggtctg tctcctggcecg agcaggagta
tcaccgagga ggtgtcggag

301 tactgtagcc acatgattgg gagtggacac ctgcagtctc
tgcagcggct gattgacagt

361 cagatggaga cctcgtgcca aattacattt gagtttgtag

accaggaaca gttgaaagat

421 ccagtgtgct accttaagaa ggcatttctc ctggtacaag

acataatgga ggacaccatg

481 cgcttcagag ataacacccc caatgccatc gccattgtge

agctgcagga actctctttg

541 aggctgaaga gctgcttcac caaggattat gaagagcatg

acaaggcctg cgtccgaact

601 ttctatgaga cacctctcca gttgctggag aaggtcaaga
atgtctttaa tgaaacaaag

661 aatctccttg acaaggactg gaatattttc agcaagaact

gcaacaacag ctttgctgaa
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MGVHECPAW.WLLLSLLSLPLGLPVLGAPPRLI CDSRVLERYLL
EAKEAENI TTGCAEHCSLNENI TVPDTKVNFYAWKRVEVGQQAV
EVWQGLAL L SEAVL RGQAL L VNSSQPWEPL QL HVDKAVSGL RSL

TTLLRALGAQKEAI SPPDAASAAPLRTI TADTFRKLFRVYSNFL  RGKLKLYTGEACRTGDR ( SEQ

| D NO 2452% 1 cccggagccg gaccggggcc accgcgcecccg ctcectgcetccg
é g RYBRRE

¢t §g9

acaccgcgcc

t gt gacagcc

ct ggcagggc

ggggaaagct gadgedg

agcggccacc caggagcacce

961 tgccagagct ttgagccgcece

acagcaccat cggtggctca

1021 ccacagcctc gcccctetgt

tggaggatat tcttgactct

1081 gcaatgggca ctaattgggt

aggccagtga gattcccgta

1141 ccccaaggga cagagctttc

gcagcatgca gacagagccc

1201 gccagaccca gcaacttcct

ctgcatcagc aaagggccaa

1261 cagccggcag atgtaactgg

gccccgtgag gcccactggce

1321 caggactgga atcacacccc

ctgccctgct cagagacccc

1381 ccggagccag gctctcccag

agggcctcag caacccctcc

1441 accctctctg ctcagccaca

cgggcagcgt gctgccectt

actctgcttc gggctctggg 601
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8§363CceyBTREILIT
ccgaggklegtaaggatgaggcdadcgccececcggt g tggtcacccg gecgegeecca ggtcgetgag
ggaccccggC caggcgcgga 181 gatgggggtg cacgaatgtc ctgcctgget gtggcettctc
ctgtccctge tgtcgectccec 241 tctgggectc ccagtcctgg gcgeccccacc acgcctcatc

J84t Eetagaagbd 3aEEICEE &
acgg9¢lglgcetgaacachgcdbdr cagctt gaat gagaatatca ctgtcccaga caccaaagtt
aatttctatg cctggaagag 65 421 gat ggaggtc gggcagcagg ccgtagaagt

ctggccctge tgtcggaagc 481 tgtcctgecgg ggccaggcecc

tgttggt caa Efét FEEEGHIIEE gEIREEHIITR AT TN DIFRSLGRG
aaagcegehgatatddcettg8ceggect cacc
agcccagaag gaagccat ct cccctccaga tgcggecctca gctgcetccac tccgaacaat
661 cactgctggi actttccgca aactcttcc

agtctactcc
56 LSRN THA A

agagacccca

cggggccttc

ccCcagaagaa

cccctccagg

ctcagcatct

tacagccttg

ccagaagaca

gatctcatca

gctttccaga

s

B§§ ccct gcaccg

§a gaat at cacg

§at

aatttcctcc

2H5GGGae8Ga

gttgtcaagg

aaccccggga

gcctctggag

ccaggagggg

tctccactcecce

cccagggtgg

gaccatccat

ctgcgcccce

agccactcct



t gaccaggtg tgtccacctg 781 ggcatatcca ccacctccct caccaacatt gcttgtgcca
caccctcccc cgccactcct 841 gaaccccgtc gaggggctct cagctcagcg ccagcctgtc
ccat ggacac tccagtgcca 901 gcaat gacat ctcaggggcc agaggaact g tccagagagc
aact ctgaga tctaaggatg 961 tcacagggcc aacttgaggg cccagagcag gaagcattca

gagagcagct tt ctc 1021 ca at g

drdact cage | Ao sl SEERERTGR. " HSLAG0E R R a0
tttacct ggdcddggrrc gdacaga@d@igeaggga caggat gacc 1141 tggagaactt
aggt ggcaag ctgtgacttc tccaggtctc acgggcatgg gcactccctt 66 1201

ggt ggcaaga g ct ccggggt a g9 gggctg
1261 gcctct g&gﬁct&%%gcga%&%%c %%gsggta g?gggt g%ggflg%ggg %@%@%@é%
acaagaactipak3graaceactagmcidaaaaaaaaa (SEQ I D NO 2453) MCSF Hono
sapiens colony stimulating factor 1 (macrophage) (CSFl), transcript

e Tt RSSOl e VoL O W Teaddu i 27262000

SGHL Q5L QR d RRAMEES QQaHRERGHOEQL KDPVCYL KKAFL LVQDI MEDTVRFRDN
TPNAI Al VQLQEL SLRLKSCFTKDYEEHDKACVRTFYETPLQLL EKVKNVFNETKNLL

DROARI FSKNCNN A= e IR L LR YRR Bl ESeRE ARV B S 6 GG

ccgtecggagg cctettgtte

1741 tacaggtgga ggcggcggag ccatcaagag cctcagagag
cggattctcc cttggagcaa

1801 ccagagggca gccccctgac tcaggatgac agacaggtgg
aactgccagt gtagagggaa

1861 ttctaagacc cctcaccatc ctggacacac tcgtttgtca
atgtccctcet gaaaatgtga

1921 cgcccagccc 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
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AGL TWEDSEGTEGSSL L PGEQPL HTVDPGSAKQRPPRSTCQSFEPPETPVVKDST! GG
SPQPRPSVGAFNPGVED! L DSAMGTNWPEEASGEASE! PVPQGTEL SPSRPGGGSMY
TEPARPSNFL SASSPL PASAKGQQPADVTGT AL PRVGPVRPTGQDWNHT PQKT DHPSA
L LRDPPEPGSPRI SSLRPQGL SNPSTL SAQPQL SRSHSSGSVL PLGEL EGRRSTRDRR
SPAEPEGGPASEGAARPL PRFNSVPL TDTGHERQSEGSSSPQL QESVFHLLVPSVI LV
LLAVGGL L FYRORRREFHEEPERAESPE TEIFBAI¢ eSEAGtIR RS,

2454) 67

1 gaQQQQEGGQCEQQEEQQQEEt&QgC009999 aaagtgaaag tttgcctggg tcctctegge

1 gccagagccg Ctctccgcat cccaggacag cggtgcggec ctcggecggg

121 cgcagca cc agcgagcgag cgagcgagcg agggcggccg acgcgcccgg
ccgggaccealibl GRRBAELAS IURHANGE (GGG HeGeTeRGee

ctcccagdgecaktagcyggsacéddat cecctgetgt tgttggtctg tectectggeg
t caccgagga ggt gt cggag 301 tactgtagcc acat gatt gg gagt ggacac

t gcagcggcet _gatt aca t 361 ca gaga cctcgtgcca aattacattt
accaggaaca gpig 55% £c92¢ EE éﬁ LRIGAEEFRa IGFEACRLE e

acatag@gg@aggagagggggceséccgcttcagag at aacacccc caatgccatc
agctgcagga actctctttg 541 aggctgaaga gctgcttcac caaggattat

ot ottt aa A BhaEOAREE RET AARATEETy ARGy (OAAEeLBe:

ccecctgectet tttgtatttg

2521 gctaatagta tatcaatttg cactt (SEQ ID NO: 2455)

Homo sapiens colony stimulating factor 1 (macrophage)

(CSFl1),

transcript variant 3, mRNA.
ACCESSION NM 172211

VERSION NM 172211.1 GI:27262664

MTAPGAAGRCPPTTWLGSLLLLVCLLASRSITEEVSEYCSHMIG

gcgcccact c

agcaggagt a
ctgcagtctc
gagtttgtag
ct ggt acaag
gccattgtgc
gaagagcat g
aaggt caaga
c agcaagaact

SGHLQSLQRLIDSQMETSCQITFEFVDQEQLKDPVCYLKKAFLLVQDIMEDTMRFRDN

TPNAIAIVQLQELSLRLKSCFTKDYEEHDKACVRTFYETPLQLLEKVKNVENETKNLL

DKDWNIFSKNCNNSFAECSSQGHERQSEGSSSPQLQESVFHLLVPSVILVLLAVGGLL

FYRWRRRSHQEPQRADSPLEQPEGSPLTQDDRQVELPV (SEQ ID NO: 2456)

1 gagggctggc cagtgaggct cggcccgggg aaagtgaaag
tttgcctggg tcctctcecgge

61 gccagagccg ctctccgcat cccaggacag cggtgcggcec
ctcggccggg gcgcccactce
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gcaacaacag ctttgctgaa 68 721 tgctccagcc aagat gt ggt gaccaagcct
gattgcaact gcctgtaccc caaagccatc 781 cctagcagtg acccggcectc
tgtctcccct catcagcccc tcgceccccctc catggeccct 841 gtggcetgget
t gacct ggga ggactctgag ggaactgagg gcagctccct cttgecctggt 901

gagcagcccc tgc C g agcacc
961 tgccagagct???dgg%%%ccigggg%%%%%%ggf?%?gggggggagggégggggg

Ccggt ggct @egdPACaT aced@IATCE Cccct ct gt cggggectt c aaccccggga

t ggaggatat tcttgactct 1081 gcaatgggca ctaattgggt cccagaagaa
gcctctggag ag (¥§g
cccctccagg ccéggggga%ﬁxggggﬁatgé%xé%é%b ?%?%%gg§ éggggggéég
gcaact t cctcetregratatggetaadxrt cc ctgcat cagc aaagggccaa 1261
cagccggcag atgtaactgg tacagccttg cccagggtgg gccccgtgag gcccactggce
1321 caggactg t
cagagacece. 1900 LooaRart g Gorhr ey ot o capaad PglattadE
agggcct chgaceargdTtartdieigasrcct ct ct g ct cagccaca gcetttccaga
agccactcct cgggcagcgt gctgcccctt 69 1501 ggggagct gg agggcaggag

gagcaccagy gat $G0a%d g &S Y AP 3AY%Ggacac ctgcagtcte

tgcagcggct gattgacagt

361 cagatggaga cctcgtgcca

accaggaaca gttgaaagat

421 ccagtgtgct accttaagaa

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

ccagcccgca gctccaggag

781 tctgtcttcc acctgctggt
tgctggccgt cggaggcecctce

841 ttgttctaca ggtggaggcg
agagagcgga ttctcccttg
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aattacattt

ggcatttctc

caatgccatc

caaggattat

gttgctggag

gaatattttc

gaggcagtcc

gcccagtgtce

gcggagccat

gagtttgtag

ctggtacaag

gccattgtgc

gaagagcatg

aaggtcaaga

agcaagaact

gagggatcct

atcctggtct

caagagcctc



1561 ggaccagcaa gt gaaggggc agccaggccc ctgccccgtt ttaactccgt
tcctttgact 1621 gacacaggcc at gagaggca gtccgaggga tcctccagcc
cgcagctcca ggagtctgtc 1681 ttccacctgc tggtgcccag tgtcatcctg
gtcttgctgg ccgtcggagg cctcttgttc 1741 tacaggtgga ggcggcggag

ccat caagag cctcagagag cggattctcc cttggagcaa 1801 ccagagggca
gccccct gac PPagHafFaRCaRacAIIIRICHR S cag 9349362928861
ttctagggegqgaateageahgtgtggacacac tegtttgtca atgtccctct gaaaatgtga
1921 cgcccagccc cggacacagt actccagatg ttgtctgacc agctcagaga
gagtacagtg 1981 ggactgttac cttccttgat atggacagta ttcttctatt

tgtgcagatt d84apPgeaptbon12aedgEIdIcy (CAIAIBRCRL ttFEHCEItct

gt t ot gdhdbagdbhoRggehgghggt tctata 2101 aaacccctag ttccatttcc
cat aaacttc ?gtcaagcca gaccatctct accctgtact 2161 tggacaactt
aactttttta_accaaagtgc agtttat cacctttgtt aaagccacct 2221

tt
ttgtggtttclfgectaFeacaetyaseet sect yhARIYG 1Ay oAt 0498t t ct gt cat 70

2281 elcegatafee stesg§agetd tgcctcctgec acattgatga gtgectgetg
ttgtctttgc 2341 ccatgttgtt gatgtagctg tgaccctatt gttcctcacc

cctgcccccclgé aacccca 2401
gcccacagcc 3

cctctgtctc aacccgcaga

1141 cccttgactg aatgagagag
ctgccactat ttattgtgag

1201 ccctggaggc tcccatgtge

cggctcagga ccctcttecce

1261 tcaggggctg caccctectce

acccaggcca gggacccacce

1321 ggcctgtggt ttgtgggaaa

tgaaagaacc ctgcacccag

1381 agggcctgee tggtgccaag
atggacctgt ctccagagag

1441 aggagcctga agttcgtggg
tttccecgtaa aggtgtgcag

1501 cctgagagac gggaagagga
tgcactgaca gcctgaaggg

1561 tctacaccct cggctcacct
caggcgcaga ggggaggcca

1621 gccctgecect caggacctge
agagggggat caagcactgg
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gccagaggat

ttgaggaagg

tcactccctt

gcagggtgga

gtatcccagce

gcgggacage

ggcctctgga

aagtgccctg

ctgacctgcc

cccac ctcttcccecc tcccacccaa

ct
CgEgpeEgcaaa%gégfgkpcc agagcagcca ggctggggcec

gctccccatg

ctggtgagcc

ccatgccgga

cgctgaggag

ctggacaggc

gtcggcctga

cctgctggtce

tgctggttgce

agtgatgcca



2461 tggcttctcc acaaccttct gactgtcttt tcagtcatgc cccctgcetct
tttgtatttg 2521 gctaatagta tatcaatttg cactt (SEQ I D NO 2455) Hono
sapi ens colony stinulating factor 1 (nmacrophage) (CSF1l), transcript
variant 3, mRNA. ACCESSI ON NML72211 VERSI ON NM 172211.1 G : 27262664

MI'APGAAGRCPPTI, \/

SGLQSL ORI DS SErY TR LA T KRR PGB FEBTRAERERE

TPNAI Al VORI S RE K SCFIFIAGFHDKACVRTFYETPLQLLEKVKNVFNETKNL L

DKDWNI FSKNCNNSFAECSSQGHERQSEGSSSPQLQESVFHLLVPSVI LVLLAVGGE.L
FYWRRSH@PWP%E%TW\é (RPN 2edabhrlgaggoct gge
cagt gaggct cggcccgggg aaagt gaa t'gcct’ggg tcctcectcggce gccagagccg
ct ct ccgchgcctgagmcatpICLLPLPYgCcc ctcggecggg gecgeccactce 71 121
cgcagcagcc agcgagcgag cgagcgagcg agggcggccg acgcgcccgg ccgggaccca

181 gctgcccegt C

R R P e R e L L e e R e

t caccgaggecaytetcygeer3D L IEXtIR MNfec 24ddtigat t gg gagt ggacac ctgcagtctc
t gcagcggct gattgacagt 361 cagatggaga cctcgtgcca aattacattt gagtttgtag

accagga t t In CEGRT : a t ggt acaag
acat aat Sggm‘ggiﬁfcéc“a“t gc‘éll%’:k"‘ggct i Ca%%m%c%tg}%%cg Jaae %%%’E‘?%ccat t gt gc
(CSF1) ,

transcript variant 2, mRNA,

ACCESSION NM 172210

VERSION NM 172210.1 GI:27262662
MTAPGAAGRCPPTTWLGSLLLLVCLLASRSITEEVSEYCSHMIG
SGHLQSLQRLIDSQMETSCQITFEFVDQEQLKDPVCYLKKAFLLVQDIMEDTMRFRDN
TPNAIAIVQLQELSLRLKSCFTKDYEEHDKACVRTFYETPLQLLEKVKNVEFNETKNLL
DKDWNIFSKNCNNSFAECSSQDVVTKPDCNCLYPKAIPSSDPASVSPHQPLAPSMAPV
AGLTWEDSEGTEGSSLLPGEQPLHTVDPGSAKQRPPRSTCQSFEPPETPVVKDSTIGG
SPQPRPSVGAFNPGMEDILDSAMGTNWVPEEASGEASEIPVPQGTELSPSRPGGGSMQ
TEPARPSNFLSASSPLPASAKGQQPADVTGHERQSEGSSSPQLQESVFHLLVPSVILV

LLAVGGLLFYRWRRRSHQEPQRADSPLEQPEGSPLTQDDRQVELPV (SEQ ID NO:
2458)

1 gagggctggc cagtgaggct cggcccgggg aaagtgaaag
tttgecctggg tectcetegge
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agctgcagga actctctttg 541 aggctgaaga gctgcttcac caaggattat gaagagcatg
acaaggcctg cgtccgaact 601 ttctatgaga cacctctcca gttgctggag aaggt caaga
atgtctttaa tgaaacaaag 661 aatctccttg acaaggactg gaatattttc agcaagaact
gcaacaacag ctttgctgaa 721 tgctccagcc aaggccat ga gaggcagtcc gagggat cct
ccagcccgea gctccaggag 781 tctgtcttcc acctgetggt geccagtgtc atcctggtct
tgctggcecgt c§dag§cegadssd ctgteegert FRLIATARAY WHGEAYISA caagagectc

agagaqﬁggachb%bcgggEgcggt801 gagcaaccag agggcagccc cctgactcag
gat gacagac aggtggaact gccagtgtag 961 agggaattct aagctggacg

cacagaacag tctctccgtg ggaggagaca ttatggggcg 1021 tccaccacca
cccctcect g gédargErgE2g66aaggg8gCIRE t GERIITAIUT AAFARAISCH081

ctgcc%&gggcggegtgggggaegegcagcca ggct ggggcc cctctgtctc aacccgcaga
1141 cccttgactg aafgagagag gccagaggat gctccccatg ctgccactat

ttattgtgag 1201 ccctggaggc tcccatgtgc ttgaggaagg ctggtgagcc
cggct cagga ¢8dt GELFEECTDB 1t TREEFEFTE PITIRITITIT TIXHATEEE t

ccatgQQgg@acgg@cggg@@@g?ggacccacc 1321 ggcctgtggt ttgtgggaaa
gcagggt gga cgct gaggag gaaagaacc ctgcacccag 1381 agggcctgcc
t ggt gccaag %tatccca C ctggacag C

41 tccctgctgttgt ggtctg tctcctggeg agcaggagta

tcaccgagga ggtgtcggag

301 tactgtagcc acatgattgg gagtggacac ctgcagtctc
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 tgctccagcc aagatgtggt gaccaagcct gattgcaact

gcctgtaccc caaagccatc

781 cctagcagtg acccggectc tgtctcccct catcagcccce

tcgcccecte catggceccct
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at ggacct gt ctccagagag 1441 aggagcctga agttcgtggg gcgggacagc

gtcggcctga tttcccgtaa aggtgtgcag 1501 cctgagagac gggaagagga
ggcctctgga cctgetggtc tgcactgaca gcctgaaggg 1561 tctacaccct
cggctcacct aagtgccctg tgctggttgc caggcgcaga ggggaggcca 1621

Too1 cot ot ooechit caried 1o e ol BEate 0RE7BGR3L camg o o9

agcagagggtagdﬂdcctccttgaqﬁg@@gaagccat tgcact gt ga acactgtacc
tgcctgctga acagcctgec 1801 cccgtccatc catgagccag catccgtccg

tcctccactc C I 7 Rl colony
stinmulating fa%?gr§%§§ﬁ%%%%?ﬁgg%%aﬁi§§%§£é§¥% 3t vggggn

MBNA. ASSEGSHEtENNMAFE2dEn 4RSI ON NM 172210. 1 (H 27262662
MIAPGAAGRCPPTTWLGSLLLLVCLLASRSI TEEVSEYCSHM G

L O o LS T AT

DKDWNI' FSEMSRNNSEARCSIFAMGIREIXNCL YPKAI PSSDPASVSPHOQPLAPSVAPYV
AGLTWEDSEGTEGSSL L PGEQPLHTVDPGSAKQRPPRSTCOQSFEPPETPVWVKDSTI GG

SPQPRPSVGAFNP I | P S
TEPARPSNEL SASH PAGRA A MR S U e FORSirE 9
LLAVGE. LEYFWRRRSH .
gagggct ggc cagtgaggct cggcccgggg aaagt gaaag

1081 gcaatgggca ctaattgggt cccagaagaa gcctctggag

2458) 1

aggccagtga gattcccgta

1141 ccccaaggga cagagctttc cccctccagg ccaggagggg

gcagcatgca gacagagccc

1201 gccagaccca gcaacttcct ctcagcatct tctccactcce

ctgcatcagc aaagggccaa

1261 cagccggcag atgtaactgg ccatgagagg cagtccgagg

gatcctccag cccgcagctc

1321 caggagtctg tcttccacct gctggtgccc agtgtcatcc
tggtcttgct ggccgtcgga

1381 ggcctcttgt tctacaggtg gaggcggcgg agccatcaag
agcctcagag agcggattct

1441 cccttggagc aaccagaggg cagccccctg actcaggatg

acagacaggt ggaactgcca
1501 gtgtagaggg aattctaag (SEQ ID NO: 2459)

Homo sapiens colony stimulating factor 1 (macrophage)

(CSF1),
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tttgcctggg tcctectcgge 74 61 gccagagccg ctctccgcat cccaggacag

cggt gcggcec
cgagcgagcg agggcggcecg
t gaccgcgcc gggcgecgec gggegcet gee

tccetgetgt tgttggtcetg tctcctggcg agcaggagta
301 t Xxmpsgydptavariantgly, guRNgacac
gattgacagt 361 cagatggaga cctcgtgcca

accaggﬁﬁggsgbﬁgaaﬁgab0§§%7ccagtgtgct
cgcttcagag

acat aat gga ggacaccatg

agct gcagga actctctttg 541 agg

ct gaaga

ctgcagtctc
aattacattt
acctt aagaa
at aacacccc
gctgecttcac

acaagyEeSgOoNgt ccglMcP0B8DI 7t 8 ct GF o2&kt ct cca
atgtctttaa tgaaacaaag 661 aatctccttg acaaggactg

gcaacaRapgaRbRESETIRBcEZELEL UELEASRSPr MR Widigir @accaagect

gcct gt accc caaagccatc /81 cctagcagtg acccggcectc tgtctcccct

tcgccccectc catggcccct 75 841

ggaactS§a4gSLER

ct
E

DS OUETSCRTERB Y0

SPVCHKKAFILVOD

QLKDPVC

ctcggccggg gcgcccactc 121 cgcagcagcc agcgagcgag
acgcgcccgg ccgggaccca 181 gctgcecccgta
ctcccacgac atggctgggc 241

t caccgagga ggt gt cggag

t gcagcggct
gagtttgtag
ggcatttctc
caat gccatc
caaggat t at
gttgctggag
gaatattttc

ct ggt acaag
gccattgtgce
gaagagcat g
aaggt caaga
agcaagaact
gatt gcaact
cat cagcccc

actctga
EDTMRFRDN

TPNAIAIVQLQELSLRLKSCFTKDYEEHDKACVRTFYETPLOLLEKVKNVENETKNLL

DKDWNIFSKNCNNSFAECSSQDVVTKPDCNCLYPKAIPSSDPASVSPHQPLAPSMAPV

AGLTWEDSEGTEGSSLLPGEQPLHTVDPGSAKQRPPRSTCQSFEPPETPVVKDSTIGG

SPQPRPSVGAFNPGMEDILDSAMGTNWVPEEASGEASEIPVPQGTELSPSRPGGGSMQ

TEPARPSNFLSASSPLPASAKGQQPADVTGTALPRVGPVRPTGQDWNHTPQKTDHPSA

LLRDPPEPGSPRISSLRPQGLSNPSTLSAQPQLSRSHSSGSVLPLGELEGRRSTRDRR

SPAEPEGGPASEGAARPLPRFNSVPLTDTGHERQSEGSSSPQLQESVFHLLVPSVILV

LLAVGGLLFYRWRRRSHQEPQRADSPLEQPEGSPLTQDDRQVELPV (SEQ ID NO:

2460)

1 gagggctggc cagtgaggct

tttgcctggg tcctctegge

61 gccagagccg ctctccgcat

ctcggeecggg gcgceccactce

121 cgcagcagcc agcgagcgag

acgcgcccgg ccgggaccca

181 gctgcccgta tgaccgegcec

ctcccacgac atggctgggc
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cggcccgggg

cccaggacag

cgagcgagcg

gggcgccgcec

aaagtgaaag

cggtgcggcec

agggcggccg

gggcgctgcc



901 gagcagcccc tgcacacagt ggatccaggc agtgccaagc agcggccacc
caggagcacc 961 tgccagagct ttgagccgcc agagacccca gttgtcaagg

acagcaccat cggtggctca 1021 ccacagcctc gcccctctgt cggggcecttc
aaccccggga tggaggatat tcttgactct 1081 gcaatgggca ctaattgggt

cccagaagaa gcc a aggccagt.ga gattcccgta, 1141 C

cagagertte coctlbonne WLt ST Gl Hedetegacy, 4566009988
gccagaccteagegagdd cpdtatappeat ct tctccactcc ctgcat cagc aaagggccaa
1261 cagccggcag atgtaactgg ccat gagagg cagtccgagg gatcctccag

cccgcagcetc 13 a@'ggg% ctg tcttge t t.ggt a

tggtcttgct gg(%%%fcgga cggacccatctc%%gtgg?éaggggét%écggggéégkégc
agccat cabtgecagouyyd tc apmo gegrggat t ct 1441 cccttggagc aaccagaggg
cagccccctg actcaggatg acagacaggt ggaactgcca 1501 gt gtagaggg

aattctaag (SE r_.2459)_ Ho ien l.an ti i factor
(macr ophage) %éﬁ%‘%a%‘ﬁaancscgq%%%\?%r %3%? a%,a ¥§§Nﬂ\g1dlcg\&gggl ON NM
000757 VE&RSIGIbaNM OO e @ : 27262660
MIAPGAAGRCPPTTWLGSLLLLVCLLASRSI TEEVSEYCSHM G

S O S I DM B, YT TR

DKDWNI F SKNONNSFRECSREBALARIICNCL YPKAI PSSDPASVSPHQPLAPSVAPY

481 cgcttcagag ataacacccc caatgccatc gccattgtge

agctgcagga actctctttg

541 aggctgaaga gctgcttcac caaggattat gaagagcatg

acaaggcctg cgtccgaact

601 ttctatgaga cacctctcca gttgctggag aaggtcaaga
atgtctttaa tgaaacaaag

661 aatctccttg acaaggactg gaatattttc agcaagaact

gcaacaacag ctttgctgaa

721 tgctccagcc aagatgtggt gaccaagcct gattgcaact

gcctgtaccc caaagccatc

781 cctagcagtg acccggcctc tgtctccect catcagcccc

tcgccececte catggeccct

841 gtggctggct tgacctggga ggactctgag ggaactgagg
gcagctccct cttgcctggt

901 gagcagcccc tgcacacagt ggatccaggc agtgccaagce

agcggccacc caggagcacc

961 tgccagagct ttgagccgcc agagacccca gttgtcaagg

acagcaccat cggtggctca
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AGLTVWEDSEGTEGSSL L PGEQPL HTVDPGSAKQRPPRST CQSFEPPETPVVKDSTI GG
SPQPRPSVGAFNPGVEDI L DSAMGTNWPEEASGEASE! PVPQGT EL SPSRPGGGESM)
TEPARPSNFL SASSPL PASAKGQQPADVTGT AL PRVGPVRPT GQDWNHT PQKTDHPSA
LLRDPPEPGSPRI SSLRPQGL SNPSTL SAQPQL SRSHSSGSVL PLGELEGRRSTRDRR
SPAEPEGGPASEGAARPL PRFNSVPLTDTGHERQSEGSSSPQL QESVFHLLVPSVI LV

L LAVGGL L FYRORRRSHEEPDRADS P COFEGSRI T QRIIRAVEILYY @8EQCkDIN®  2460) 1

gaggg%ggg gg@g%ggggg aEPg€ccygggg aaagtgaaag tttgectggg tcectctcegge 61
gccaga cg ctctccgcaf cccaggacag cggtgcggecc ctcggeccggg gcgeccactc

121 cgcagcagcc agcgagcgag cgagcgagcg agggcggccg acgcgcccgg
ccgggacccal@B8l gcagtgggra ctratiadglc IRRIFEgRec IFFFCFIYggc

ctccc C 41 tccctgetgt tgttggtctg tctcctggeg
agca ta “tcacCgagga tcggag 301 tactgtagcc acatgatt
g ggggéeaakgg ég@gch%g%g ggag gtag g g9

gagt ggacac ctgcagtctc t gcagcggct gattgacagt 361 cagat ggaga
cctcgt gccalddlt acaceadgagt €29R G t b ARARIASRAIY C§A99§909921

ccagtgEggEaggegtggggaaggg@tttctc ctggt acaag acat aat gga ggacaccatg
481 cgcttcagag afaacactcc caatgccatc gccattgtgc agctgcagga

actctctttg 541 aggctgaaga gctgcttcac caaggattat gaagagcatg
acaaggcct gléftcg§aagaceta 9¢2at e Yerd@tcta tetc§ec§§sy aaggt caaga

at gt cikyeactegaagaagggbiaaat ctccttg acaaggactg gaatattttc agcaagaact

1261 cagccggcag atgtaactgg tacagccttg cccagggtgg
gccccgtgag gcccactggce

1321 caggactgga atcacacccc ccagaagaca gaccatccat

ctgccctget cagagacccc

1381 ccggagccag gctctcccag gatctcatca ctgcgccccece

agggcctcag caacccctcec

1441 accctctctg ctcagccaca gctttccaga agccactcect

cgggcagcgt gctgcccctt

1501 ggggagctgg agggcaggag gagcaccagg gatcggagga
gccccgcaga gccagaagga

1561 ggaccagcaa gtgaaggggc agccaggccc ctgccccegtt
ttaactccgt tcctttgact

1621 gacacaggcc atgagaggca gtccgaggga tcctccagcc
cgcagctcca ggagtctgtc

1681 ttccacctgc tggtgcccag tgtcatcctg gtcttgcetgg
ccgtcggagg cctcttgttce

1741 tacaggtgga ggcggcggag ccatcaagag cctcagagag
cggattctcc cttggagcaa

79



gcaacaacag ctttgctgaa 721 tgctccagcc aagat gt ggt gaccaagcct gattgcaact
gcct gt accc caaagccatc 781 cctagcagtg acccggcctc tgtctcccct catcagcccc
t cgcccectc catggecccct 841 gtggctgget tgacctggga ggact ct gag ggaact gagg
gcagctccct cttgecctggt 901 gagcagcccc tgcacacagt ggat ccaggc agt gccaagc

SO5O0CCRCC CongONass, A ASANNNNL L BAIGORRSRORRREERESH! L0t con

aaccccgogrctdgragiy adtagaaggagact ct 1081 gcaat gggca ctaatt gggt
cccagaagaa gcctctggag aggccagtga gattcccgta 1141 ccccaaggga

cagagctttc cceg, qgg% gggg

gccagaccca gcaac tcc %ag% ctﬁﬁgé g%gg@cggs ?gggggééggggccaa
1261 caguacpictated gdaspiqgppdacagectt g cccagggt gg gceccccgt gag
gcccactggc 1321 caggactgga atcacacccc ccagaagaca gaccat ccat

ctgccctget cagagaceec ;%g; cc g g

ctgcgccecccc agggcc‘%ag CAAcCCe 2g&%%%f %@%&?@?%gé ?ﬁgéggéég%
gct tt ccaglacapomagd cpttcadmgygdagegt gctgeccctt 1501 ggggagcet gg
agggcaggag gagcaccagg gatcggagga gccccgcaga gccagaagga 1561

ggaccagcaa gtgaR0oooc AACGAPIEEa9R9eaCG8ELggctgg ggeccctetg

tctcaacccg cagacccttg

2041 actgaatgag agaggccaga ggatgctccc catgctgcca
ctatttattg tgagccctgg

2101 aggctcccat gtgcttgagg aaggctggtg agcccggctce
aggaccctct tcccectcaggg

2161 gctgcaccct cctctcacte ccttceccatge cggaacccag

gccagggacc caccggcctg

2221 tggtttgtgg gaaagcaggg tggacgctga ggagtgaaag

aaccctgcac ccagagggcc

2281 tgcctggtgc caaggtatcc cagcctggac aggcatggac
ctgtctccag agagaggagc

2341 ctgaagttcg tggggcggga cagcgtcggce ctgatttccce
gtaaaggtgt gcagcctgag

2401 agacgggaag aggaggcctc tggacctgct ggtctgcact
gacagcctga agggtctaca

2461 ccctcggctc acctaagtgc cctgtgectgg ttgccaggceg
cagaggggag gccagccctg

2521 ccctcaggac ctgcctgacce tgccagtgat gccaagaggg
ggatcaagca ctggcctctg
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ttaactccgt tcctttgact 1621 gacacaggcc atgagaggca gtccgaggga
tcctccagcc cgcagctcca ggagtctgtc 1681 ttccacctgce tggtgcccag
tgtcatcctg gtcttgctgg ccgtcggagg cctcecttgttc 1741 tacaggtgga
ggcggcggag ccat caagag cctcagagag cggattctcc cttggagcaa 79 1801
ccagagggca gccccctgac tcaggatgac agacaggtgg aactgccagt gtagagggaa

1861 ttct adf8lgcgachecatagat becageaese ctaanagignigd ctgaagoergt gg
ggcgt gggg gg% ?88@88§§% cctggccatc ctcctggaat gtggtctgcec
cc

ctcca caga’ge cct gccaggact g gaccagagca gccaggct gg
ggcccctctg tctcaacccg cagacccttg 2041 act gaat gag agaggccaga
ggat gct ccc2é4l getgeaagaay atca bt IR ¢y A IPAS AL FR caggectgcat

gtgctEggggcggggc£ggggcggg§cggctc aggaccctct tccctcaggg 2161
gctgcaccct cctctcactc ¢ ccat gc cggaacccag gccagggacc caccggcctg

2221 tggtttgtgg gaaagcaggg tggacgctga ggagt gaaag aaccctgcac
ccagagggcc22981cafeea gl g cCeaderEMT Rt FFa @ cAghesRg§ac

ct gt cl-¢cRE-R08928889¢p 291 £igppgttcg tggggcggga cagegt cgge
ctgatttccc gtaaaggtgt gcagcctgag 2401 agacgggaag aggaggcctc

t ggacct gct ggtctgcact gacagcct ga agggtctaca 2461 ccctcggctc
acct a&S¥r§8Fcct gt gct gg ttgccaggeg

Homo sapiens colony stimulating factor 2 (granulocyte-

macrophage)

(CSF2) , mRNA.

ACCESSION NM_000758

VERSION NM_000758.2 GI:27437029
MWLQSLLLLGTVACSISAPARSPSPSTQPWEHVNAIQEARRLLN
LSRDTAAEMNETVEVISEMFDLQEPTCLQTRLELYKQGLRGSLT
KLKGPLTMMASHYKQHCPPTPETSCATQIITFESFKENLKDFLL
VIPFDCWEPVQE (SEQ ID NO: 2462)

1 acacagagag aaaggctaaa gttctctgga ggatgtggct
gcagagcctg ctgctcttgg

61 gcactgtggc ctgcagcatc tctgcacccg cccgetegece

cagccccagce acgcagceccct

121 gggagcatgt gaatgccatc caggaggcce ggegtctcect
gaacctgagt agagacactg

181 ctgctgagat gaatgaaaca gtagaagtca tctcagaaat
gtttgacctc caggagccga
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cagaggggag gccagccctg 2521 ccctcaggac ctgcctgacc tgccagtgat
gccaagaggg ggatcaagca ctggcctctg 80 2581 cccctcecctcc ttccagcacc
t gccagagct tctccaggag gccaagcaga ggctcccctc 2641 at gaaggaag
ccattgcact gtgaacactg tacctgcctg ctgaacagcc tgccccecgtc 2701

cat ccat gag ccaggat g cat.cct tctce c | D NO
2461) O S s S e gy S e PP g th R S96 890Ul oyt e-
macr ophaygddeHeR) ,c tldeaaghCCESSI ON NMD00758 VERSI ON NM 000758. 2

G 27437029 MALQSLLLLGIVACSI SAPARSPSPSTQPVWEHVNAI QEARRLLN

KLKGPL TS| TSGR O PSERT G- FRESRENE KERLE 295F FREERERAREE (SEQ 1D

NO 2462Xcdctapasdy agsp caaagget aaa gttctctgga ggat gt ggct  gcagagcectg
ctgctcttgg 61 gcactgtggc ctgcagcatc tctgcacccg cccgctcgecc cagccccagce

acgcagccct 1213@_Lg%%?a%%tf%tft%[agt&%%%%tc%aéagg%9988&9989%&5%@

gaacct gagt agagacactg agat daatdgaaaca gtagaag %FEctcagaaat
gt t t gacotara asrpapegT cg ad g4t cct gecct aca gacccgcctg gagct gt aca
agcagggcct gcggggcagc ctcaccaagc

421 ttctgcttgt catccecttt gactgectggg agccagtcca
ggagtgagac cggccagatg

481 aggctggcca agccggggag ctgctctctc atgaaacaag
agctagaaac tcaggatggt

541 catcttggag ggaccaaggg gtgggccaca gccatggtgg
gagtggcctg gacctgceccct

601 gggccacact gaccctgata caggcatggc agaagaatgg
gaatatttta tactgacaga

661 aatcagtaat atttatatat ttatattttt aaaatattta
tttatttatt tatttaagtt

721 catattccat atttattcaa gatgttttac cgtaataatt
attattaaaa atatgcttct

781 a (SEQ ID NO: 2463)
TNF-ALPHA TYPE II RECEPTOR

Homo sapiens tumor necrosis factor (TNF superfamily, member
2)

(TNF) , mRNA,

ACCESSION NM_000594
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301 tcaagggccc cttgaccatg atggccagcc actacaagca gcactgccct
ccaaccccgg 361 aaacttcctg tgcaacccag attatcacct ttgaaagttt

caaagagaac ctgaaggact 421 ttctgcttgt catccccttt gactgctggg
ggagt gagac cggccagatg 481 aggctggcca agccggggag ctgctctctc

agct agaaac tcaggatg

attattaaaa atatgcttct /81 a
RECEPTOR Honb sapi ens tunor
2) ( TRE}FCRRNEGV I ARPQREKK RRP

agccagt cca
at gaaacaag

gt 541 catcttggag ggaccaaggg gtgggccaca gccat ggtgg
gagt gYEBEFOYacct g¥cP 08934 gggcehoat>yddect gat a caggcat ggc
gaatatttta tactgacaga 661 aatcagtaat atttatatat ttatattttt

tttat MB?EEM&RBVEE@EEALE@I%T@@ﬁ%éém%?oéﬂ%%

necr osi s factor (TNF superfamly,
MDDIBHRRGR KﬁNﬁ@@NBQRQEEGQL

agaagaat gg
aaaatattta
gagatgttttac cgtaataatt
TNF- ALPHA TYPE 1|
menber

G 25952110 MSTESM RDVELAEEALPKKTGEPCESRRCLFLSLFSFLIVACA

TTLFColoh A CRERERETEDR

1&'«2 SRFASEMREISSTIRGIRKT
QAL NRRANAL L ANGVEL RDNQL VWPSEGL YLI YSQUVLFKGQGECP
RETPEGAEAKPW(EP YLGGVF

VSYQTKYNLL SAI KSP
DFAESEENREKRY NAES

R EGUEAPWY ER

t aagagggag agaagcaact acagaccccc

DFAESGQVYFGIIAL

1 ctccctcagce aaggacagca

agaagcaact acagaccccc

61 cctgaaaaca accctcagac

gccaggcagg ttctcttect

121 ctcacatact gacccacggc

aaggacacca tgagcactga

181 aagcatgatc cgggacgtgg

cccaagaaga caggggggcc

241 ccagggctcc aggcggtgcet

ttcctgatecg tggcaggcgce

301 caccacgctc ttctgcectge

ccccagaggg aagagttccc

361 cagggacctc tctctaatca

agatcatctt ctcgaacccc

421 gagtgacaag cctgtagccc

gctgaggggc agctccagtg

481 gctgaaccgc cgggccaatg

gagctgagag ataaccagct

(SEQ ID NO: 2464)

83

tccaccctcect

gccctcectgge

NVOARHRE SRIA
HVLLTHTI SRI A

Ic’Yc_@t_EKGDRLSAEINRPDYL

QVEQLERGDRESRELNREREaccage

gaggaccagc taagagggag

gccacatccc ctgacaagct

ctccectgga

agctggccga ggaggcgctce

tgttcctcag cctcecttectec

tgcactttgg agtgatcggc

ccaggcagtc

atgttgtagc aaaccctcaa

ccctcctgge caatggcgtg



61 cctgaaaaca accctcagac gccacatccc ctgacaagct gccaggcagg ttctcttcct
121 ctcacatact gacccacggc tccaccctct ctcccctgga aaggacacca

t gagcact ga 181 aagcatgatc cgggacgtgg agct ggccga ggaggcgcetc

cccaagaaga caggggggcc 241 ccagggctcc aggcggtget tgttcctcag cctcttctcc

coooaga0gy aagi OB Bal astepaoro eP At Ca pocT el gg Lcaggcagic

agat cat gittcataigasc agyg2bagagt gacaag cct gt agccc at gttgtagc aaaccctcaa
gct gaggggc agct ccagtg 481 gct gaaccgc cgggccaatg ccctcctgge caatggegtg

gagct gagag at et a%%tcgggg%ggéfi@@g?@g&ccé9& gtfégggé‘t

c
ctactcccag gtcctcttca agggccaagg CCCCECC accca

t cct caconreadansaigr dagt cakgea&acgecg tctcctacca 661 gaccaaggtc
aacctcctct ctgccatcaa gagcccctgc cagagggaga ccccagaggg 721

ggct gaggeo aagegolgdl. A gadeseat aLaLe! d00R., 0099 fA40E.a0Rt 09302

781 gggt gaccg agcgct’g agatcaatcg gcccgac

ccgagt ctepgRAlageagyiccagadyigt gggat ca ttgcecct gt g aggaggacga
acatccaacc tt CcCCaaacg 901 cctcccct gc cccaatccct ttattacccc ctccett caga

caccctcaac CteliCl@aG gaggee aagecctggt atgageccat ctatctggga
ggggtcttcc agctggagaa

781 gggtgaccga ctcagcgctg agatcaatcg gcccgactat
ctcgactttg ccgagtctgg

841 gcaggtctac tttgggatca ttgccctgtg aggaggacga

acatccaacc ttcccaaacg

901 cctccectge cccaatccect ttattacccc ctecttcaga

caccctcaac ctcttetggce

961 tcaaaaagag aattgggggc ttagggtcgg aacccaagct

tagaacttta agcaacaaga

1021 ccaccacttc gaaacctggg attcaggaat gtgtggcctg
cacagtgaag tgctggcaac

1081 cactaagaat tcaaactggg gcctccagaa ctcactgggg
cctacagctt tgatccctga

1141 catctggaat ctggagacca gggagccttt ggttctggcece
agaatgctgc aggacttgag

1201 aagacctcac ctagaaattg acacaagtgg accttaggcc
ttcctctecte cagatgttte

1261 cagacttcct tgagacacgg agcccagccc tccccatgga
gccagctcce tctatttatg
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961 tcaaaaagag aattgggggc ttagggtcgg aacccaagct tagaacttta
agcaacaaga 1021 ccaccacttc gaaacctggg attcaggaat gtgtggcctg
cacagtgaag tgctggcaac 1081 cactaagaat tcaaactggg gcctccagaa
ctcactgggg cctacagctt tgatccctga 1141 catctggaat ctggagacca
gggagccttt ggttctggcc agaat gct gc aggacttgag 1201 aagacctcac
ct agaaat t glaédchhgggachtat tagpeattta cehattrat ttagditgtititatt261

cagac%%gg&aEg?gag [e]s) ggggcagccc tccccatgga gccagctccc tctatttatg 84
1321 tttgcactrg tgattgt ta ttatttattt attatttatt tatttacaga

tgaatgtatt 1381 tatttgggag accggggtat cctgggggac ccaat gt agg
agct gcctt g1g8ilchahEhog9ad1agegg9deat - Shaaagapn cIagdadtagoag

gct gt a cctctgt 1501 gecttctttt gattatgttt
tttaa%ggggcf%gécgggggsagggttgtcta aacaatgctg 1561 atttggtgac

caactgtcac tcattgctga gcctctgctc cccaggggag ttgtgtctgt 1621
aat cgccct alddat gEh§tgcgtganaracradagyttdaptaat agastafdEcCSEQ | D NO

2465) +REELNCEEON: HgaRe & Qiens tunor necrosis factor receptor
superfam 'y, nmenber 1A ? NFRSFI A), nRNA.  ACCESSI ON NMD01065 VERSI ON

NM 001065. 2 3 :23312372 MASTVPDLLLPLVLLELLVG YPSGVI GLVPHLGDREKRDSVC
1501 gccttctttt gattatgttt tttaaaatat ttatctgatt

aagttgtcta aacaatgctg

1561 atttggtgac caactgtcac tcattgctga gcctctgcectce
cccaggggag ttgtgtctgt

1621 aatcgcccta ctattcagtg gcgagaaata aagtttgcett
agaaaagaa (SEQ ID NO: 2465)

DEFINITION Homo sapiens tumor necrosis factor receptor

superfamily, member 1A

(TNFRSF1A) , mRNA.

ACCESSION NM 001065

VERSION NM 001065.2 GI:23312372
MGLSTVPDLLLPLVLLELLVGIYPSGVIGLVPHLGDREKRDSVC
PQGKYIHPQNNSICCTKCHKGTYLYNDCPGPGQDTDCRECESGSFTASENHLRHCLSC
SKCRKEMGQVEISSCTVDRDTVCGCRKNQYRHYWSENLFQCFNCSLCLNGTVHLSCQE
KQNTVCTCHAGFFLRENECVSCSNCKKSLECTKLCLPQIENVKGTEDSGTTVLLPLVI
FFGLCLLSLLFIGLMYRYQRWKSKLYSIVCGKSTPEKEGELEGTTTKPLAPNPSFSPT

PGFTPTLGFSPVPSSTFTSSSTYTPGDCPNFAAPRREVAPPYQGADPILATALASDPI
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PQGKYI HPONNSI CCTKCHKGT YL YNDCPGPGQDTDCRECESGSFTASENHL RHCLSC
SKCRKEMGEQVEI SSCTVDRDTVCGCRKNQYRHYWSENL FQCFNCSL CLNGT VHL SCQE
KONTVCTCHAGFFLRENECVSCSNCKKSLECTKLCLPQ ENVKGTEDSGI TVLLPLVI
FFG.CLLSLLFI GCLMYRYQRWKSKLYSI VCGKSTPEKEGELEGT TTKPLAPNPSFSPT

PNPL CVEBA R Y ATV AR M BEGl CE SRFEF prt B ekP REELON

GRCLREAQYSMLATWRRRTPRREATLELLGRVLRDVDLLGCLEDI EEALCGPAALPPA  PSLLR

( SEQ | D CGRELERAHY SMLAJUIRRR TRRREATARLIGRVER DMDEL.GCLEDI EEBDEGRARLPPA
ctcccectceccet ctcectgettta 61 attttctcag aattctctgg actgaggctc cagttctgge
ctttgggg a 1 ccaggc cgtgatctct atgcccgagt ctcaaccctc
aactgtca%%Lﬁﬁégggggg%t%%ﬁ %gggacgtcc t ggacagacc gagtcccggg aagccccagc
actgccgctg ccacactgcc 241 ctgagcccaa atgggggagt gagaggccat agctgtctgg
cat gggcct ¢ t ccack gegBOicas wasigpstt cgeicgetacrcgegt gecaceychget gt t ggt

gggaatat@gcgg@gég%xggké§¥kgg§utggact ggt ccct cac ctaggggaca gggagaagag
1" gaaaat at at ccaccctcaa aataattcga tttgctgtac

caagt gccac aaaggaacct 481 acttgtacaa tgactgtcca ggcccggggc aggat acgga
g&gaagfdgttmlclcag;:ta@cttttqice&tg@g@tcfcgagggtéa@éaé‘ét:éaggacact gcct

cagct gct%%%%%ﬁgﬁgaaat ggg tcaggtggag atctcttctt gcacagtgga

agat agt gf g f gt ccccaag

ct gcagggag t gt

ccgggacacc

121 gggaccaggc cgtgatctct atgcccgagt ctcaaccctc

aactgtcacc ccaaggcact

181 tgggacgtcc tggacagacc

actgccgctg ccacactgcec

241 ctgagcccaa atgggggagt
catgggcctc tccaccgtgce

301 ctgacctgct gctgccactg
gggaatatac ccctcagggg

361 ttattggact ggtccctcac
agatagtgtg tgtccccaag

421 gaaaatatat ccaccctcaa

caagtgccac aaaggaacct

481 acttgtacaa tgactgtcca
ctgcagggag tgtgagagcg

541 gctccttcac cgcttcagaa

cagctgctcc aaatgccgaa

601 aggaaatggg tcaggtggag
ccgggacacc gtgtgtggcet
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gagtcccggg

gagaggccat

gtgctcctgg

ctaggggaca

aataattcga

ggccegggge

aaccacctca

atctcttcectt

aagccccagce

agctgtctgg

agctgttggt

gggagaagag

tttgctgtac

aggatacgga

gacactgcct

gcacagtgga



86 661 gcaggaagaa ccagtaccgg cattattgga gtgaaaacct tttccagtgc
ttcaattgca 721 gcctctgcct caatgggacc gtgcacctct cctgccagga

gaaacagaac accgtgtgca 781 cctgccatgc aggtttcttt ctaagagaaa acgagt gt gt
ctcctgtagt aactgtaaga 841 aaagcctgga gtgcacgaag ttgtgcctac cccagattga
gaat gttaag ggcactgagg 901 actcaggcac cacagtgctg ttgcccctgg tcattttctt
tggtctttgc &btlt gsREFdaged ceegtaread FahEattegy Idarpacric aacggt ggaa

gtccaqggkﬁéa%%%pg%bggt{ggg tttgtgggaa atcgacacct gaaaaagagg
gggagcttga "aggaactact actaagcccc 1081 tggccccaaa cccaagcttc

agt cccactc caggcttcac ccccaccctg ggettcagtc 1141 ccgtgeccag
ttccaccttc déct O6&FEtLIEchcEratdgJacecehgtanet ¢lyteeeIrraggR ol

ttgcggﬁk%%dagyeaggggggggggcaccac cctatcaggg ggctgacccc atccttgcga

1261 cagccct'cgc ctccgaccCcc atccccaacc cccttcagaa gtgggaggac
agcgcccaca 1321 agccacagag cctagacact gatgaccccg cgacgctgta
cgccgt ggt g d&da&@%@&@aisglaSE&égFFSEgc 2YRERA LTI HeHgc

gcct agagcit gt3}AC 3ACEJE a@3gat cgat c 87 1441 ggctggagct gcagaacggg
cgctgcctgc gcgaggcgca atacagcatg ctggcgacct 1501 ggaggcggcg
cacgccgc cgcgaggcca cgct ggagct

geegegy é%lga%%gcctg%a g%g acgaag ttgtgcctac cccagattga

gaatgttaag ggcactgagg

901 actcaggcac cacagtgctg ttgcccctgg tcattttctt
tggtctttge cttttatccc

961 tcctcttcat tggtttaatg tatcgctacc aacggtggaa
gtccaagctc tactccattg

1021 tttgtgggaa atcgacacct gaaaaagagg gggagcttga

aggaactact actaagcccc

1081 tggccccaaa cccaagcttce agtcccactce caggettcac

ccccacecctg ggcttcagte

1141 ccgtgcccag ttccaccttc acctccagct ccacctatac

ccececggtgac tgtceccaact

1201 ttgcggctcc ccgcagagag gtggcaccac cctatcaggg
ggctgacccc atccttgcga

1261 cagccctcge ctccgacccce atccccaacc cccttcagaa

gtgggaggac agcgcccaca

1321 agccacagag cctagacact gatgaccccg cgacgctgta
cgccgtggtg gagaacgtgce

1381 ccccgttgeg ctggaaggaa ttcgtgcgge gcctagggcet

gagcgaccac gagatcgatc
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gct gggacgc gtgctccgcg 1561 acatggacct gctgggctgce ctggaggaca
t cgaggaggc gctttgcggc cccgccgecc 1621 tcccgecccge gcccagtcett
ct cagat gag gctgcgcccc tgcgggcagce tctaaggacc 1681 gtcctgcgag
atcgccttcc aaccccactt ttttctggaa aggaggggtc ctgcaggggc 1741

sagea00acc | 893308506 SLGEL | A0S0 L I OUOUIEALRARL! 1ot oo

gccgtgggtac366atgaag@gcgagcagtgggtggt t t gcgaggat gagggacgct
atgcctcatg cccgttttgg 1921 gtgtcctcac cagcaaggct gctcgggggc

Ciitiguie obeprotenaschhed rRadfeddt SHRRAERE Fekbbabtio
aaact t ggchggyecygt gtgcttcgggct gg acaagcacat agcaagctga 2101
actgtcctaa ggcaggggcg agcacggaac aat ggggcct tcagctggag ctgtggactt

2161 ttgtaca a t I

aaaaaaaaaa 8£§§§2§£ %%%%d%gggggggﬁigé%ﬁ*%?%@g f&%%%%%%%%A
INTIRIE&ﬁnttbqggsapce@scg©¢erferon beta 1, fibroblast (I1FNBl), nRNA
ACCESSI ON NMD02176 VERSI ON NM 002176. 2 G : 50593016

NGRLEYCL KDRRED) FEEPIR CoF CREARL TS i Ek ded g sarasres

tgcgggcagc tctaaggacc

1681 gtcctgcgag atcgccttcc aaccccactt ttttctggaa
aggaggggtc ctgcaggggc

1741 aagcaggagc tagcagccgc ctacttggtg ctaacccctce
gatgtacata gcttttctca

1801 gctgcctgeg cgccgccgac agtcagcgct gtgcgcgcgg
agagaggtgc gccgtgggcet

1861 caagagcctg agtgggtggt ttgcgaggat gagggacgct
atgcctcatg cccgttttgg

1921 gtgtcctcac cagcaaggct gctcgggggce ccctggttceg
tccctgagec 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
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TI VENLLANVYHQ NHLKTVLEEKLEKEDFTRGKLMSSLHLKRYYGRI LHYLKAKEYS

HCAWIT VRVEI LRNFYFI NRLTGYLRN (SEQ I D NO 2468) 1 acattctaac tgcaaccttt
cgaagccttt gctctggcac aacaggtagt aggcgacact 61 gttcgtgttg tcaacatgac
caacaagtgt ctcctccaaa ttgctctcct gttgtgcttc 121 tccactacag
ctctttccat aagctacaac ttgcttggat tcctacaaag aagcagcaat 181

tttcagt gt c2adaagepeapageggedaddy &EQYgHaH: &‘k%&iat actg cctcaaggac
241 aggatgaact ttgacatccc tgaggagatt aagcagctgc agcagttcca

gaagyageaC IRMERFRRENAL t ga ccatctatga gatgctccag aacatctttg
ctattttcag acaagattca 361 tctagcactg gctggaatga gactattgtt gagaacctcc

tggctaatgt ctatcatcag 89 421 ataaaccatc tgaagacagt cctggaagaa
aaact figmgasapignaginterferenggoeta 481 fibrablaat (FERRII,goRNA.
cctgaaaaga tattatggga ggattctgca ttacctgaag 541 gccaaggagt

acagt gaekgshgRCt IgACHo2 9@t cagag tggaaatcct aaggaacttt 601
tacttcatta acagacttac aggttacctc cgaaactgaa gatctcctag cctgtgcctc

661 t act gga caattgcttc aagcattctt caaccagcag atgctgttta
agtgagggéﬂ 21 ggBMalPglabe?gcal a? P yacact a gaagattttg
aaatttttat taaattatga 781 gttattttta tttatttaaa ttttattttg gaaaat aaat

tattt MregcLao2asaates T SEME NN FEFOOINFOCOKLLWO
LNGRLEYCLKDRMNFDI PEE IKQLQQFQKEDAALTIYEMLONIFAIFRQDSSSTGWNE
TIVENLLANVYHQINHLKTVLEEKLEKEDFTRGKLMSSLHLKRYYGRILHYLKAKEYS
HCAWTIVRVEILRNFYFINRLTGYLRN (SEQ ID NO: 2468)

1 acattctaac tgcaaccttt cgaagccttt gctctggcac
aacaggtagt aggcgacact

61 gttcgtgttg tcaacatgac caacaagtgt ctcctccaaa
ttgctctcct gttgtgcecttce

121 tccactacag ctctttccat gagctacaac ttgcttggat

tcctacaaag aagcagcaat

181 tttcagtgtc agaagctcct gtggcaattg aatgggaggc
ttgaatactg cctcaaggac

241 aggatgaact ttgacatccc tgaggagatt aagcagctgc
agcagttcca gaaggaggac

301 gccgcattga ccatctatga gatgctccag aacatctttg
ctattttcag acaagattca

361 tctagcactg gctggaatga gactattgtt gagaacctcc
tggctaatgt ctatcatcag

89



GWa | NTERFERON Hono sapiens interferon, gama (I FNG, nRNA
ACCESSI ON NWMD00619 VERSI ON NM 000619. 2 G : 56786137

MKYTSYI LAFQLCI VLGSL GCYCQDPYVKEAENLKKYFNAGHSD

VADNGTLFLG LKNVWKEESDRKI MSQ VSFYFKLFKNFKDDQSI QKSVETI KEDVNV

(SEQ 1D N0 2470) “LXEacHTE gt et BATCAt Ty Bam ot A Tahagag

aaagat caggakgagttcraccg@ggdaggacct gat c agctt gat ac aagaact act
gatttcaact tctttggctt aattctctcg 121 gaaacgat ga aat at acaag

ttatatcttg gc t C ﬁ%

act gccagga cctgtgilatggtggtgég gagégg&%%%%g%@%a ga atcéaatt%%%%?f

aat gcagggetarctgegatgacaggggdt aat ggaactcttt tcttaggcat tttgaagaat
301 tggaaagagg agagtgacag aaaaat aatg cagagccaaa ttgtctcctt

ttacttcaaa 36 t C tactfa?&%%%

gt gt ggagac cat?5 égag%géggg%gga%%%ggg‘?gt%gg‘%%?%cfaat gca cgaaaaagaaac
gagat gatggaegssgsgengga8ttatt aattatt cggtaactga cttgaatgtc caacgcaaag
caat acat ga actcatccaa 541 gtgatggctg aactgtcgcc agcagct aaa acagggaagc

gaaaaaggag tc t t tgtcctgcec
tgcaatattt gagt@?t tﬂgggtégété L9598t £2 §20RACH & & R ARG 1T g
gatctcctag cctgtgectce

661 tgggactgga caattgcttc aagcattctt caaccagcag
atgctgttta agtgactgat

721 ggctaatgta ctgcatatga aaggacacta gaagattttg
aaatttttat taaattatga

781 gttattttta tttatttaaa ttttattttg gaaaataaat
tatttttggt gcaaaagtca (SEQ ID NO: 2469)

GAMMA INTERFERON

Homo sapiens interferon, gamma (IFNG), mRNA.

ACCESSION NM 000619

VERSION NM 000619.2 GI:56786137
MKYTSYILAFQLCIVLGSLGCYCQDPYVKEAENLKKYFNAGHSD
VADNGTLFLGILKNWKEESDRKIMQSQIVSFYFKLFKNFKDDQSIQKSVETIKEDMNV
KFFNSNKKKRDDFEKLTNYSVTDLNVQRKATHELIQVMAELSPAARAKTGKRKRSQMLFR
GRRASQ (SEQ ID NO: 2470)

1 cacattgttc tgatcatctg aagatcagct attagaagag
aaagatcagt taagtccttt
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661 tctaaatcta tttattaata tttaacatta tttatatggg gaatatattt
ttagactcat 721 caatcaaata agtatttata atagcaactt ttgtgtaatg

aaaatgaata tctattaata 781 tatgtattat ttataattcc tatatcctgt gactgtctca
cttaatcctt tgttttctga 91 841 ctaattaggc aaggctatgt gattacaagg
ctttatctca ggccaact aggcagccaa 901 cctaagcaag atcccatggg

ttgtgtgttt atth GEAFIHGATAELIRtESa8AERRGE2CB19RG T REH g

at act sl o dac et tditidggaaaat  atgcctgcaa tctgagccag 1021
tgctttaatg gcatgtcaga cagaacttga atgtgtcagg tgaccctgat gaaaacatag

1081 catctcagga gatttcatgc ct ggt %cttc caaatattgt tgacaactgt
gact gt accc 11 BIAGGIIAg aeLacecandt thRtahahty a9¢thEEcA a

at at at@ad et H3tzm k2@t agttcacaac aaaaaaaaaa aaaaaaaaaa
aaaaaaaaaa (SEQ ID NG 2471) HUVAN GROMH HORMONE Human growt h

hor nrone (sommt.otropin, GH1) gene, conplete cds. ACCESSI ON J00148
K00612 VERSI fdd%&&tﬂté? gf£gggga cccatatgta aaagaagcag

MATGSHIAE dd AR dd @R EPAFPTI PLSRLFDNASL RAH
RLHQLAFDTYQEFNPQT SLCFSESI PTPSNREETQKSNLELLRI SLLLI QSW.EPVQ

FLRSVFANSLVYGASDSNVYDL LKDLE L L EDGSP FKQTYSKFDTN
SHNDDAL L KNY dﬁ%@ﬁ@ﬁ%\?ﬁﬁg%%éﬁgmgﬁﬁﬁa é% ‘i’g?\ﬁc"z'ﬁt?z) 1
agggcagcicta igaattidaad@agagagga caagttgggt ggtattttct ggctgacact

301 tggaaagagg agagtgacag aaaaataatg cagagccaaa
ttgtctcctt ttacttcaaa

361 ctttttaaaa actttaaaga tgaccagagc atccaaaaga

gtgtggagac catcaaggaa

421 gacatgaatg tcaagttttt caatagcaac aaaaagaaac

gagatgactt cgaaaagctg

481 actaattatt cggtaactga cttgaatgtc caacgcaaag

caatacatga actcatccaa

541 gtgatggctg aactgtcgcc agcagctaaa acagggaagc
gaaaaaggag tcagatgctg

601 tttcgaggtc gaagagcatc ccagtaatgg ttgtcctgcece
tgcaatattt gaattttaaa

661 tctaaatcta tttattaata tttaacatta tttatatggg
gaatatattt ttagactcat

721 caatcaaata agtatttata atagcaactt ttgtgtaatg

aaaatgaata tctattaata

781 tatgtattat ttataattcc tatatcctgt gactgtctca
cttaatcctt tgttttcectga
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92 61 ctgtgcacaa ccctcacaac actggttgac ggtgggaagg gaaagatgac
aagccagggg 121 catgatccca gcatgtgtgg gaggagcttc taaattatcc

attagcacaa gcccgtcagt 181 ggccccatgc ataaat gt ac acagaaacag gt gggggcaa
cagt gggaga gaaggggcca 241 gggt at aaaa agggcccaca agagaccggc tcaaggatcc

caaggoccaa of geseapas 904o£ 6150000 5 Yl aNAsg £GaTEAge ! goaat dgct

acaggt aagc gcccctaaaa ccc ctgagggga gaggcagcga

cct gt agggggggaegygaggcd@dcaat aaccct ¢ aggtttgggg cttctgaatg agtatcgcca
t gt aagccca gtatggccaa 481 tctcagaaag ctcctggtcc ctggagggat ggagagagaa

aaacaaacag ctg@igggggaig%agg?@gg@gﬁégéﬁéﬁgﬁ%ﬁﬁﬁftg%E%E%%%Q%gtccctctgtt

gccctctggt ttctccccag ct ccegy c ctggctittggcctgetctg
cct gccchyggathteangaggcdbitagragt gcctt cccaaccatt cccttatcca ggetttttga
caacgctagt ctccgcgccc 721 atcgtctgca ccagctggec tttgacacct accaggagtt

t gt aagct ct tggggaggggggggggagééé%géé%é; Eggg@gﬂgg@g%%ggggtctttcccccg

ct gggaaat a agaggagg ct aaggag cag cdaagcg
aaaat gcaggcctagasd gegtgagecagt gagt 901 gaggttccca gaaaagt aac
aat gggagct ggtctccagc

1021 tgctttaatg gcatgtcaga cagaacttga atgtgtcagg

tgaccctgat gaaaacatag

1081 catctcagga gatttcatgc ctggtgcttc caaatattgt
tgacaactgt gactgtaccc

1141 aaatggaaag taactcattt gttaaaatta tcaatatcta
atatatatga ataaagtgta

1201 agttcacaac aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa (SEQ
ID NO: 2471)

HUMAN GROWTH HORMONE

Human growth hormone (somatotropin, GH1l) gene, complete cds.
ACCESSION J00148 K00612

VERSION J00148.1 GI:183145
MATGSRTSLLLAFGLLCLPWLQEGSAFPTIPLSRLFDNASLRAH
RLHQLAFDTYQEFNPQTSLCFSESIPTPSNREETQQKSNLELLRISLLLIQSWLEPVQ
FLRSVFANSLVYGASDSNVYDLLKDLEEGIQTLMGRLEDGSPRTGQIFKQTYSKFDTN
SHNDDALLKNYGLLYCFRKDMDKVETFLRIVQCRSVEGSCGF (SEQ ID NO: 2472)

1 agggcaccca cgtgaccctt aaagagagga caagttgggt
ggtattttct ggctgacact
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gtagaccttg gtgggcggtc 961 cttctcctag gaagaagcct atatcccaaa ggaacagaag
tattcattcc tgcagaaccc 1021 ccagacctcc ctctgtttct cagagtctat
tccgacaccc tccaacaggg aggaaacaca 1081 acagaaat cc gt gagt ggat
gccttgaccc caggcgggga tgggggagac ctgtagtcag 1141 agcccccggg

cagcacaggc t ccttcccct cct ctcc 1201
catctcooty cPhctEardeadt cElghete TR R g vt gt aotedolgagt ot ot
1261 ggeagatggc ahbgotgyagg gcgcctctga cagcaacgtc tatgacctcc

t aaaggacct 1321 agaggaaggc at ccaaacgc tgat gggggt gggggtggcg

ct aggggt cc atctt 1381 agccccactg acttt a t aga
Gaascact go LOoERtRRFeCe? paaty et Brtinnatiy Te s tidlegan
t cacchatabycathaagttcgtcagt cgt gaat cctctagcct 1501 ttctctacac
cct gaagggg agggaggaaa atgaatgaat gagaaaggga gggagcagta 1561

Cossaetct LaRCEeLt Lhe!sLlglod OO b SPONGRR g g0cc0ee o4

t cacacagtggy684 gbgggggacs actcaagaac tacgggctgc tctactgctt
caggaaggac atggacaagg 1741 tcgagacatt cctgcgcatc gtgcagtgcc

get ot gt 99 24995306 01 2 865064806 8 Uod RN L SRR RRR! O

gacccctccc cagt
caaggcccaa ctccccgaac

301 cactcagggt cctgtggacg ctcacctagc tgcaatggct

acaggtaagc gcccctaaaa

361 tccctttggg cacaatgtgt cctgagggga gaggcagcga
cctgtagatg ggacgggggc

421 actaaccctc aggtttgggg cttctgaatg agtatcgcca
tgtaagccca gtatggccaa

481 tctcagaaag ctcctggtcc ctggagggat ggagagagaa

aaacaaacag ctcctggagc

541 agggagagtg ctggcctctt gctctccgge tccctctgtt
gccctctggt ttctccccag

601 gctcccggac gtccctgetce ctggettttg gectgcectcetg
cctgcectgg cttcaagagg

661 gcagtgcctt cccaaccatt cccttatcca ggctttttga

caacgctagt ctccgcgecc

721 atcgtctgca ccagctggcc tttgacacct accaggagtt
tgtaagctct tggggaatgg

781 gtgcgcatca ggggtggcag gaaggggtga ctttcccccg
ctgggaaata agaggaggag
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cctggeccttg gaagttgcca 1861 ctccagtgcc caccagcctt gtcctaataa
aattaagttg catcattttg tctgactagg 1921 tgtcctctat aatattatgg
ggt ggagggg ggtggtttgg agca (SEQ ID NO 2473) COAGULATI ON FACTORS
Hono sapi ens coagul ation factor VIl (serum prothronbin conversion

Dl | 5 19616
acoel er aN&ré 1(93@5 aft%%a?%gbpt:cxaabee& £ c AR g L LI R IO

MVSQAL RIGaQaItI@IOBCLARIFYIEREAHGVL HRRRRANAFL E
ELRPGSLERECKEEQCSFEEAREIFKDAERTKLFMVSYSDGDQCASSPCQNGGSCKDQ

LQSYICFCLPAFE@BNCEE @@@EEQV cé%é§§§%§ﬁ§¥%é%§§§
DGMSCTPTVEYPCGKIPIL RNASKP CPKGE LLVNGAQL
TLI NTI WAFSEACHDE) KNQRNEBAVEGEHDLSEHDGDEQSRRVACNIIPSTYVPGT 95

TNHDI ALLRLHQPVWWLTDHVVPLCLPERTFSERTLAFVRFSLVSGAGQL L DRGATALE

L MVLNVPRL M QDGle@QSiRIKY SN Tgxgggéﬁé é%?géqj

TWLTG VSWEQGCCATVGHFGVYYTRVSQ LMRSEPRPGVLLRA SEQ | NO
2474) 1 W@fteaddcsg tg§aapgcesa caggcagggg cagcact geca gagatttcat
catggtctcc 61 caggccctca ggctcctctg cecttcetgett gggettcagg gctgcctggc

tgcagtcttc 13bhoat 22aga2egc’08RAUGEERCEIH5GASELERE
ggcgcgccaa cgcgttcctg 181 gaggagCtgc ggccgggct c cct ggagagg gagtgcaagg
aggagcadtc§a@c@d0oc §9§22a¢3§aggcccggyg agatctt caa ggacgcggag aggacgaage
tgttctggat ttcttacagt

1081 acagaaatcc gtgagtggat gccttgaccc caggcgggga

tgggggagac ctgtagtcag

1141 agccceccggg cagcacaggce caatgcccecgt ccttceccectg

cagaacctag agctgctccg

1201 catctccctg ctgctcatcc agtcgtgget ggagcccgtg
cagttcctca ggagtgtctt

1261 cgccaacagc ctggtgtacg gcgcctctga cagcaacgtce

tatgacctcc taaaggacct

1321 agaggaaggc atccaaacgc tgatgggggt gggggtggcg
ctaggggtcce ccaatcttgg

1381 agccccactg actttgagag ctgtgttaga gaaacactgce
tgcecectcttt ttagcagtcece

1441 aggccctgac ccaagagaac tcaccttatt cttcatttcc
cctcgtgaat cctcectagect

1501 ttctctacac cctgaagggg agggaggaaa atgaatgaat
gagaaaggda gggagcagta

1561 cccaagcgct tggectctce ttctcttect tcactttgea
gaggctggaa gatggcagcc
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301 gatggggacc agtgtgcctc aagtccatgc cagaatgggg gctcctgcaa
ggaccagctc 361 cagtcctata tctgcttctg cctccctgec ttcgagggcec
ggaact gt ga gacgcacaag 421 gat gaccagc tgatctgtgt gaacgagaac ggcggctgtg
agcagtactg cagtgaccac 481 acgggcacca agcgctcctg t cggt gccac gaggggt act

ctctgct gge c tg 541 tcctgcacac ccaca a atatccatgt ggaaaaatac
ctattct agalzgi %%%%3?’°§€g6gfa§855558a%%g%%‘g Gy AP ARGt 9999

ggcaagdfaiia cad@eC ¢rAAGageg9t gt cca 661 tggcaggtcc tgttgttggt
gaat ggagct cagttgtgtg gggggaccct gatcaacacc 721 atctgggtgg
tctccgcggce cca g%tttc gacaaaatca agaact %aacct gatc 781
gcggt get gg 'FgadtadGacECtca6L6a898AE gRRY tdeggeggat g
841 gCOHRPM gg@d atlggaeaaggcacgt acgt ¢ ccgggcacca ccaaccacga
cat cgcgctg 1 ctccgcectgce accagcccgt ggtcct cact gaccat gt gg

t gcccct ctg g ccgaa 961 c ttct ct ctggccttc gtgcgcettct
cattggt cag Gdc 5§ g&@cfﬁ’él ﬁe'fﬁgg%l ‘6%’3%‘6 cg%%‘gtg% g
gagct aRidit gdt@at @@@Q@btg@@ccggctg 1081 atgacccagg actgcctgca
gcagt cacgg aaggtgggag actccccaaa tatcacggag 1141 tacatgttct

gtgccagct a,¢aq0q98AAG 439625898 §E' 9522000 J9°EEH J9 e

cctggccttg gaagttgcca

1861 ctccagtgcc caccagcctt gtcctaataa aattaagttg
catcattttg tctgactagg

1921 tgtcctctat aatattatgg ggtggagggg ggtggtttgg agca
(SEQ ID NO: 2473)

COAGULATION FACTORS

Homo sapiens coagulation factor VII (serum prothrombin

conversion

accelerator) (F7), transcript variant 2, mRNA.

ACCESSION NM 019616

VERSION NM 019616.1 GI:10518502
MVSQALRLLCLLLGLQGCLAAVFVTQEEAHGVLHRRRRANAFLE
ELRPGSLERECKEEQCSFEEAREIFKDAERTKLFWISYSDGDQCASSPCQNGGSCKDQ
LOSYICFCLPAFEGRNCETHKDDQLICVNENGGCEQYCSDHTGTKRSCRCHEGYSLLA
DGVSCTPTVEYPCGKIPILEKRNASKPQGRIVGGKVCPKGECPWQVLLLVNGAQLCGG

TLINTIWVVSAARHCFDKIKNWRNLIAVLGEHDLSEHDGDEQSRRVAQVIIPSTYVPGT
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1201 ggcccacatg ccacccacta ccggggcacg tggtacctga cgggcatcgt
cagctggggc 1261 cagggctgcg caaccgtggg ccactttggg gtgtacacca
gggtctccca gtacatcgag 1321 tggctgcaaa agctcatgcg ctcagagcca
cgcccaggag tcctcctgecg agccccattt 97 1381 ccctagccca gcagccctgg

cct gt 99aGa ARG 199998 LeeBEREFOERFLABVRASEY ATALE
catatattct tctgcagtta atggggtaga ggagggcatg ggagggaggg 1501

agaggtg a agacag agacagaaac agagagagac agagacagag agagact gag
1561 ggggggagﬁﬂugg SEKYEHRGHGAEYMECARYRYRREDSE RRATHYRG
aagagact aa 1621 tagagacaca gagat ggaat agaaaagatg agaggcagag
gcagacageh 14 Alr@%mﬁgg@ﬁaggwEﬁﬂéﬂﬁm@@@Rﬁé@ﬁmw (SEQ ID
ggcagacagc cca%ctgagc ctccttacct 1741 cccttcagcc aagccccacc

t gcacgt : d)ggccc  tcaggetget getctgectt 1801 cattgcetgga
gacagt agag gcat gaacac acatggatgc acacacacac acgccaatgc 1861
acacacacag agat at Geaec2e68Cggah tgeasaCa585cadd GPt SaGEcBgRgat acgc
1921 aaacacaccg atgcacacgc acatagagat atgcacacac  agatgcacac
acagat atdgatddradc #gat§t C&cgcacat gc caat gcacgc acacat cagt
gcacacggat gcacagagat 2041 atgcacacac cgatgtgcgc acacacagat

at gcacacac

gctgcctgge tgcagtcttce

121 gtaacccagg aggaagccca
ggcgcgccaa cgcgttcectg

181 gaggagctgc ggccgggctce
aggagcagtg ctccttcgag

241 gaggcccggg agatcttcaa
tgttctggat ttcttacagt

301 gatggggacc agtgtgcctc

gctcctgcaa ggaccagctc

361 cagtcctata tctgcttctg
ggaactgtga gacgcacaag

421 gatgaccagc tgatctgtgt

agcagtactg cagtgaccac

481 acgggcacca agcgctcctg
ctctgctggc agacggggtg

541 tcctgcacac ccacagttga

ctattctaga aaaaagaaat

96

cggcgtectg

cctggagagg

ggacgcggag

aagtccatgc

cctecectgec

gaacgagaac

tcggtgccac

atatccatgt

at gualc3Pgeceedaaggedectctg ccttetgett gggettcagg

caccggcgcc

gagtgcaagg

aggacgaagc

cagaatgggg

ttcgagggcc

ggcggcetgtg

gaggggtact

ggaaaaatac



2101 caagtgcgca cacacaccga tgtacacaca cagatgcaca cacagatgca
cacacaccga 98 2161 tgctgactcc atgtgtgctg tcctctgaag gecggttgttt
agctctcact tttctggttc 2221 ttatccatta tcatcttcac ttcagacaat

t cagaagcat caccatgcat ggtggcgaat 2281 gcccccaaac tctcccccaa
atgtatttct cccttcgctg ggtgccgggc tgcacagact 2341 attccccacc
tgcttcccag OOlcH65385233E966F8EHICEE __EESHIIIT RIFRBHF P01

t gcct @Rt a®% aPghNSca2475) Hono sapi ens coagul ation factor V
(proaccelerin?gﬁgg Peg factor) (F5), nmRNA. ACCESSI ON NMD00130

VERSI ON NM 000130.2 G : 10518500
MFPGCPRLW/L WAlGHIredBsCeT EAREE REPYY /SRR S9RICt cagttgtgty

YRPEB%%%L;@%%\{{S KKLWYREYEPYFKKEKPQSTI SGLLGPTLYAEVGDI | KVHF
KNKADKPLSIHPQG RYSKL SEGASYL DHTFPAEKNVDDAVAPGREYTYEWS! SEDSGP

THDDPPCLTHI YYSHENL| EDFNSGLI GPLLI CKKGTLTEGGTQKTFDKQ VLLFAVF
DESKSWSQSSSL/MNT@NEFIRGERIPDF FVEESERP va—m@\@ggfam

EQ\IHHI@\@%IC'EIQ%'QEAN WEREGKW | SSLTPKHLQAGVIQAYI DI KNCPKKTR
NLKKI TREQRRAVKRVEYFI AAEEVI WDYAPVI PANVDKKYRSQHL DNFSNQI GKHYK

KVIVh(TQYEDESF'Ilé_PiHTVNPNM(EDGI LGPI | RAQVRDTLKI VFKNVASRPYS| YPHGV
TFSPYEDEVNSSEESERAGFRFRAIOPEET I IRINI EEFERPIBADARIIFEHBESD 99

VDI MRRItARGdaGalgl LOEGRSYEREG QRAADI EQQAVFAVFDENKSWYLEDNI NKF
CENPDEVKRDDPKFYESNI MSTI NGYVPESI TTLGFCFDDTVQAHFCSVGTQNE LTI

HFTGHSFI YGKRHEDTL TL FPVMRGESYTVTVDNVGTWWL TSMNSSPRSKKL RLKFRDV
KCl PDDDEDSY@MEE@&@&V%?&K@B&EEﬁﬁ%@%@%ﬁ%

ccaaccacga catcgcgctg

901 ctccgcctgce accagcccgt ggtcctcact gaccatgtgg

tgcccectcectg cctgecccgaa

961 cggacgttct ctgagaggac gctggccttc gtgcgcttct
cattggtcag cggctggggc

1021 cagctgctgg accgtggcgce cacggccctg gagctcatgg
tgctcaacgt gccccggcetg

1081 atgacccagg actgcctgca gcagtcacgg aaggtgggag

actccccaaa tatcacggag

1141 tacatgttct gtgccggcta ctcggatggc agcaaggact
cctgcaaggg ggacagtgga

1201 ggcccacatg ccacccacta ccggggcacg tggtacctga
cgggcatcgt cagctggggc

1261 cagggctgcg caaccgtggg ccactttggg gtgtacacca
gggtctccca gtacatcgag

1321 tggctgcaaa agctcatgcg ctcagagcca cgcccaggag
tcctcectgeg agceccccattt
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NSSLNQEEEEFNLTALALENGTEFVSSNTDI | VGSNYSSPSNI SKFTVNNLAEPQKAP
SHQQRATTAGSPLRHLI GKNSVLNSSTAEHSSPYSEDPI EDPLQPDVTG RLLSLGAGE
FRSQEHAKRKGPKVERDQAAKHRF SWWKL L AHKVCGRHL SQDT GSPSGVRPWEDL PSQD
TGSPSRVRPVWEDPPSDL LLLKQENSSKI LVGRWHLASEKGSYEI | QDTDEDTAVNNWL

KKKRERHT HHART SR EHBE RSERTNTE SE KBV FRAETSL BT 15

VDFGW ASitRDINONSSRBTGOASERRG. YQTVPPEEHYQTFPI QDPDQVHSTSDPSH
RSSSPEL SEM_EYDRSHKSFPTDI SQVSPSSEHEVWOTVI SPDL SQVTL SPEL SQTNL

ST SPAL GUR 3PDE SHATF S bF S RE SPEL STt S S SATE

| SPDL SIITRgSIIORSQT Iu8REE 8T NIL SPAL GQVPL SPDPSHT TLSL DL SQTNLSPE
LSQINLSPDLSEMPLFADLSQ PLTPDLDOMILSPDLGETDL SPNFGQVSL SPDL SQV

SPTLNDTFL SKEERAL UPQED SRBETR BP T PRERYCESELDTAL] DAIVEIG
DVRTN NESkRRBNRAAAYRRENNGRRRNYY! AAEEI SWDYSEFVQRETDI EDSDDI P
EDTTYKKVWFRKYLDSTFTKRDPRGEYEEHLG LGPl | RAEVDDVI QVRFKNLASRPY

SLHAHGL SYEKS ST YERRSREVEKEDNAYCR RRSGRESR 100
AMAYYSAVNPEKDIEgéglgg§LICCKG?%é¥DSN 3%%%%§${LFNWFDE
EKKSRSSHREDSSERRKSRERBIACKNEM YSLPGLKMYEQEW/RLHLLNI GGSQDI HW
HFHGQT L L ENGNKQHQL GVWWPL L PGSFKTL EMKASKPGNAL L NTEVGENQRAGMOT PF

LI MDRDCRVPMaeS TGk L §Rg-KASEEL E&@R$§N§§%§ﬁ§N%

SKPW QVDMKEVI | TG %T%GAKHYL SCYTTEFYVAYSSNQ F%ﬁ
YFNGNSIA3PRRRRGEDIPE ARTRRR SPTRAYNRPTL RLEL QGCEVNGCSTPLGVEN
GKI ENKQl TASSFKKSWAGDYWEPFRARL NAQGRVNAWQAKANNNKQW.EI DLLKI KK

FENPPI | SRRV BTV, ACREEL FGED V' (ST b NG 2476} 1 that t gcage

t gggac &§e9°Lggast Gte§ttag6Eaget ¢ ggcaagecget gecccaggtcc 61 tggggt ggt g
gcagccagcg ggagcaggaa aggaagcatg ttcccaggct gcccacgcct

1741 cccttcagcc aagccccacc tgcacgtgat ctgctggccce

tcaggctget gctctgectt

1801 cattgctgga gacagtagag gcatgaacac acatggatgc

acacacacac acgccaatgc

1861 acacacacag agatatgcac acacacggat gcacacacag

atggtcacac agagatacgc

1921 aaacacaccg atgcacacgc acatagagat atgcacacac

agatgcacac acagatatac

1981 acatggatgc acgcacatgc caatgcacgc acacatcagt

gcacacggat gcacagagat

2041 atgcacaéac cgatgtgcgc acacacagat atgcacacac

atggatgagc acacacacac

2101 caagtgcgca cacacaccga tgtacacaca cagatgcaca

cacagatgca cacacaccga
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121 ctgggtcctg gtggtcttgg gcaccagctg ggtaggctgg gggagccaag
ggacagaagc 181 ggcacagcta aggcagttct acgtggctgc tcagggcatc

agtt ggagct accgacctga 241 gcccacaaac tcaagtttga atctttctgt aacttccttt
aagaaaattg tctacagaga 301 gtatgaacca tattttaaga aagaaaaacc acaatctacc
atttcaggac ttcttgggcc 361 tactttatat gctgaagtcg gagacatcat aaaagttcac

g
tttaaaaat a Hjc dFHEREE ArPtgtgctgghgetatdaas c8eeahbglat t ag
gt acaddgactddAt cadragitgcttctta 481 ccttgaccac acattccctg

cagagaagat ggacgacgct gt ggctccag gccgagaata 541 cacct at gaa
t ggagt at ca gt agtgttacagt gacccacc catgat gacc ctccatgect 601
cacacacat c aCadt Jéétt&ttﬁéf:cgéﬁagﬁca??cEﬁ%@%?%cﬁ'gct gattgg

661 gceged daifdtfpapmtaagggaccct aact gagggt gggacacaga
agacgtttga 721 caagcaaatc gtgctactat ttgctgtgtt tgatgaaagc

aagagct gga gccagtcatc 781 atccct aatg tacacagtca atggat at gt gaat gggaca

at gccagat a AT ARLC (HGECCECGIE eh85RERGEE GEEREEIGET gggaat gagc

t cg0gos§Eg- ApfdAttgdarapktcat tcatttc aacggccagg tcctggagca gaaccat cat
aaggt ctcag ccatcaccct 961 tgtcagtgct acatccacta ccgcaaatat gact gt gggce

Ccagagggaa.fggfnggéggccacc tgcttcccag cttcacaata aacggctgceg
tctectecge acacctgtgg

2401 tgcctgccac cc (SEQ ID NO: 2475)

Homo sapiens coagulation factor V (proaccelerin, labile

factor)

(F5) , mRNA.

ACCESSION NM 000130

VERSION NM 000130.2 GI:10518500
MFPGCPRLWVLVVLGTSWVGWGSQGTEAAQLRQFYVAAQGISWS
YRPEPTNSSLNLSVTSFKKIVYREYEPYFKKEKPQSTISGLLGPTLYAEVGDIIKVHF
KNKADKPLSIHPQGIRYSKLSEGASYLDHT FPAEKMDDAVAPGREYTYEWSISEDSGP
THDDPPCLTHIYYSHENLIEDFNSGLIGPLLICKKGTLTEGGTQKTFDKQIVLLFAVF
DESKSWSQSSSLMYTVNGYVNGTMPDITVCAHDHISWHLLGMSSGPELFSIHFNGQVL
EQNHHKVSAITLVSATSTTANMTVGPEGKWIISSLTPKHLQAGMQAYIDIKNCPKKTR
NLKKITREQRRHMKRWEYFIAAEEVIWDYAPVIPANMDKKYRSQHLDNFSNQIGKHYK
KVMYTQYEDESFTKHTVNPNMKEDGILGPIIRAQVRDTLKIVFKNMASRPYSIYPHGV

TFSPYEDEVNSSFTSGRNNTMIRAVQPGETYTYKWNILEFDEPTENDAQCLTRPYYSD
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1021 atcttctctc accccaaaac atttgcaagc tgggatgcag gcttacattg
acattaaaaa 1081 ctgcccaaag aaaaccagga atcttaagaa aat aactcgt
gagcagaggc ggcacatgaa 1141 gaggtgggaa tacttcattg ctgcagagga
agtcatttgg gactatgcac ctgtaatacc 102 1201 agcgaat at g gacaaaaaat
acaggtc t

e gaaagy T A AV AR R RSP e
agt gaat ccc aat at gaaag aagatgggat tttgggtcct attatcagag cccaggtcag
1381 agEENRREVKRBRRKE YRANIMI A VRES] TH46E SEOPFY QWHEC S HERQURILTI
tttaccctca 1441 tggagtgacc ttctcgcctt atgaagatga agtcaactct

tettt C%ﬁemﬁﬂ%mﬁ%%ﬁﬂ%m%§§§RRE§EKFRDV
ggaaacctat acttataagt ggaacatctt 1561 agagtttgat gaacccacag

aaaatgatgc ccagtgctta acaagaccat actacagtga 1621 cgtggacatc

at gagagfé‘ghPlPl% Q&ﬁw@&&%@g@wm@mﬁ%%@wm%g BGIRSFR
cagatccctg gacaggcgag gaat acagag ggcagcagac atcgaacagc aggctgtgtt
1741 t OGé SHHE E F EEN ISR 0N CRaae/ A SHaDd 16838888 1 SRROGNABABAQKAP

agttttgtga 1801 aaatcctgat gaggtgaaac gtgatgaccc caagttttat
gaat caaaca tcatgagcac 1861 tat caatggc tat t%cct% aga%cataac
P QPDV

tact ct t FgeRATT RH Ty GRNSLNSSRAERS SPYSEDPIEDP GIRLLSLGAGE

FRSQEHAKRKGPKVERDQAAKHRFSWMKLLAHKVGRHLSQDTGSPSGMRPWEDLPSQD

TGSPSRMRPWEDPPSDLLLLKQSNSSKILVGRWHLASEKGSYEIIQDTDEDTAVNNWL
ISPONASRAWGESTPLANKPGKQSGHPKFPRVRHKSLQVRQDGGKSRLKKSQFLIKTR
KKKKEKHTHHAPLSPRTFHPLRSEAYNTFSERRLKHSLVLHKSNETSLPTDLNQTLPS
MDFGWIASLPDHNQNSSNDTGQASCPPGLYQTVPPEEHYQTFPIQDPDQMHSTSDPSH
RSSSPELSEMLEYDRSHKSFPTDISQMSPSSEHEVWQTVISPDLSQVTLSPELSQTNL
SPDLSHTTLSPELIQRNLSPALGQMPISPDLSHTTLSPDLSHTTLSLDLSQTNLSPEL
SQTNLSPALGOMPLSPDLSHTTISLDFSQTNLSPELSHMTLSPELSQTNLSPALGQMP
ISPDLSHTTLSLDFSQTNLSPELSQTNLSPALGQMPLSPDPSHTTLSLDLSQTNLSPE
LSQTNLSPDLSEMPLFADLSQIPLTPDLDQMTLSPDLGETDLSPNFGQMSLSPDLSQV
TLSPDISDTTLLPDLSQISPPPDLDQIFYPSESSQSLLLQEFNESFPYPDLGQMPSPS
SPTLNDTFLSKEFNPLVIVGLSKDGTDYIEIIPKEEVQSSEDDYAEIDYVPYDDPYKT
DVRTNINSSRDPDNIAAWYLRSNNGNﬁRNYYIAAEEISWDYSEFVQRETDIEDSDDIP
EDTTYKKVVFRKYLDSTFTKRDPRGEYEEHLGILGPIIRAEVDDVIQVRFKNLASRPY

SLHAHGLSYEKSSEGKTYEDDSPEWFKEDNAVQPNSSYTYVWHATERSGPESPGSACR

100



1921 ccagtggcac ttctgtagtg tggggaccca gaatgaaatt ttgaccatcc
acttcactgg 103 1981 gcactcattc atctatggaa agaggcat ga ggacaccttg
accctcttcc ccatgcgtgg 2041 agaatctgtg acggtcacaa tggataat gt
tggaacttgg atgttaactt ccatgaattc 2101 tagtccaaga agcaaaaagc

t gaggct gaa attcagggat gttaaatgta tcccagatga 2161 tgat gaagac

t cat atAfHga IAUNREGEHS GLdERIdd COKGIAHEHENMPYEMBE B b Y BIEDEXKBWY Y

aat gcat gat cgtttagaac ctgaagatga agagagtgat gctgactatg attaccagaa

2281 cpgadt ST 19RIAMNS T I REMIYS L BBk MEEOPRARLHLERE @4 SRV
accaggaaga 2341 agaagagttc aatcttactg ccctagctct ggagaat ggc

actgaattcg tttcttcgaa 2401 cacagatata attgttggtt caaattattc
t t ccc QT IdANANERIIQLGYRALIRESHKTRENKAS KHEWWE BN TE Y BRRRAGNQT PF

agaaagcccc ttctcaccaa caagccacca cagctggttc 2521 cccactgaga

cacct cafisR SGafIRANTG AEDISYTRARE FLEYWE SRBERENREGSUNANS PERDAREFA

cagcccat at tctgaagacc ctatagagga tcctctacag ccagatgtca cagggatacg

2641 tctactttca cttagqtgct agaatt cag aagt caagaa catggtaa (o

ot ango R QYRR R I QTR AR MESS 2 TER SVA RSN AT NUQ LT K SERivM

t ggat gaaat tactagcaca 104 2761 taaagttggg agacacctaa gccaagacac

t ggt t CYRNENSDASTIKENQFDPPIVARYIRISPTRAYNRPTLRLELQGCEVNGCSTPLGMEN
GKIENKQITASSFKKSWWGDYWEPFRARLNAQGRVNAWQAKANNNKQWLEIDLLKIKK
ITAIITQGCKSLSSEMYVKSYTIHYSEQGVEWKPYRLKSSMVDKIFEGNTNTKGHVKN

FFNPPIISRFIRVIPKTWNQSIALRLELFGCDIY" (SEQ ID NO: 2476)

1 tcattgcagc tgggacagcc cggagtgtgg ttagcagctc
ggcaagcgct gcccaggtcc

61 tggggtggtg gcagccagcg ggagcaggaa aggaagcatg
ttcccaggct gcccacgcect

121 ctgggtcctg gtggtcttgg gcaccagctg ggtaggctgg
gggagccaag ggacagaagc

181 ggcacagcta aggcagttct acgtggctgc tcagggcatc
agttggagct accgacctga

241 gcccacaaac tcaagtttga atctttctgt aacttccttt

aagaaaattg tctacagaga

301 gtatgaacca tattttaaga aagaaaaacc acaatctacc

atttcaggac ttcttgggcc

361 tactttatat gctgaagtcg gagacatcat aaaagttcac

tttaaaaata aggcagataa
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t ccggaat ga ggccctggga 2821 ggaccttcct agccaagaca ctggttctcc
ttccagaatg aggccctggg aggaccctcc 2881 tagtgatctg ttactcttaa
aacaaagtaa ctcatctaag attttggttg ggagatggca 2941 tttggcttct
gagaaaggt a gct at gaaat aatccaagat actgatgaag acacagctgt 3001
taacaattgg ct C C cqt g cccctct
3061 tgccaacaggic@?%%%%%%%ggg%g %ﬁﬁéﬁ? %@%'%gékgg %?ggggéggga

gacat aahtet@d@dag cyegaligt et amgacaggat g gaggaaagag t agact gaag
aaaagccagt ttctcattaa 3181 gacacgaaaa aagaaaaaag agaagcacac
acaccatgct c t a g
ot acaacac at 111 coohed=CORIRE ot (AR B ERGELBEE
aaat ccagtggeabacag cyctgdgxatacagac ctcaatcaga cattgccctc 3361
tatggatttt ggctggatag cctcacttcc tgaccataat cagaattcct caaatgacac

3421 tggtcagg C taftta t g
aacact atca SHOL aRarIie S iRAREATAS (OORREPARE
t cagacccabggtgacagatccdtifc3541 ctcttctcca gagctcagtg aaatgcttga
gtatgaccga agtcacaagt ccttccccac 3601 agat ataagt caaatgtccc

cttcctcaga acghpaagls., L HACAgACAL L LA GligheG 22081 g39RG5LH539C

caggt gaccc tctctccaga act cagccag

ttcaactctg ggctgattgg

661 gcccctgctt atctgtaaaa
gggacacaga agacgtttga

721 caagcaaatc gtgctactat
aagagctgga gccagtcatc

781 atccctaatg tacacagtca

atgccagata taacagtttg

841 tgcccatgac cacatcagct

tcggggccag aattattctce

901 cattcatttc aacggccagg

aaggtctcag ccatcaccct

961 tgtcagtgct acatccacta
ccagagggaa agtggatcat

1021 atcttctctc accccaaaac

gcttacattg acattaaaaa

1081 ctgcccaaag aaaaccagga

gagcagaggc ggcacatgaa

1141 gaggtgggaa tacttcattg

gactatgcac ctgtaatacc
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aagggaccct

ttgctgtgtt

atggatatgt

ggcatctgct

tcctggagca

ccgcaaatat

atttgcaagc

atcttaagaa

ctgcagagga

aactgagggt

tgatgaaagc

gaatgggaca

gggaatgagc

gaaccatcat

gactgtgggc

tgggatgcag

aataactcgt

agtcatttgg



acaaacctct ctccagacct 3721 cagccacacg actctctctc cagaact cat

t cagagaaac «ctttccccag ccctcggtca 3781 gatgcccatt tctccagacc

t cagccatac aaccctttct ccagacctca gccatacaac 3841 cctttcttta
gacctcagcc agacaaacct ctctccagaa ctcagtcaga caaacctttc 3901
tccagccctc ggtcagatgc ccctttctcc agacctcagc catacaacca tttctct~iga
3961 cttcagktlly agcgeaidtty gacacagaadt acagotataaggcatttyggattc
cagaac t ggﬁﬁﬁgg@ ctttccccag ccctcggtca gatgcccatt
tctcca%%gfkégégﬁditac 4 aaccctttct ctagacttca gccagacaaa
cctctctcca gaactcagtc aaacaaacct 4141 ttccccagcc ctcggtcaga
tgccccttt c 12Chgraraat tajc cageeag ttectytecetagdaogtaggaagangce

cagac Etéé%é%(:égg%égga gtcag acaaaccttt ccccagacct 4261
cagtgagatg cccctc g cagatctcag tcaaattccc cttaccccag acctcgacca
106 4321 gatgacactt tctccagacc ttggtgagac agatctttcc ccaaactttg
gt cagat gt ¢ 4¥Bh agtgaateasm aptedgeagec aaggtgaoatt tttagataghc

at cagt gaca &5 géx%éég éggggcccggatctc agccagat at cacctcctcc
agaccttgat cagatattctl” acccttctga 4501 atctagtcag tcattgcttc
ttcaagaatt taatgagtct tttccttatc cagaccttgg 4561 tcagatgcca
tctccttcat E3TktadAACAHA FR3ACItgt tcaaaaatat ggccagecge

ccctatagca tttaccctca

1441 tggagtgacc ttctcgcectt
tctttcacct caggcaggaa

1501 caacaccatg atcagagcag

acttataagt ggaacatctt

1561 agagtttgat gaacccacag

acaagaccat actacagtga

1621 cgtggacatc atgagagaca
ctacttctaa tctgtaagag

1681 cagatccctg gacaggcgag
atcgaacagc aggctgtgtt

1741 tgctgtgttt gatgagaaca
aacatcaaca agttttgtga

1801 aaatcctgat gaggtgaaac

gaatcaaaca tcatgagcac

1861 tatcaatggc tatgtgcctg
ttctgctttg atgacactgt

1921 ccagtggcac ttctgtagtg
ttgaccatcc acttcactgg
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atgaagatga

ttcaaccagg

aaaatgatgc

tcgcectcetgg

gaatacagag

aaagctggta

gtgatgaccc

agagcataac

tggggaccca

agtcaactct

ggaaacctat

ccagtgctta

gctaatagga

ggcagcagac

ccttgaggac

caagttttat

tactcttgga

gaatgaaatt



tttctatcaa aggaatttaa 4621 tccactggtt atagtgggcc tcagtaaaga
tggtacagat tacattgaga tcattccaaa 4681 ggaagaggtc cagagcagtg
aagatgacta tgctgaaatt gattatgtgc cctatgatga 4741 cccctacaaa
actgatgtta ggacaaacat caactcctcc agagatcctg acaacattgc 4801

361 aat at cot 98 oaTTAFEAaG: kTt aanousatcs Sgarateosty

act ct gaagactdéRfictattatagaeggat accacat at aagaaagt agtttttcga
aagtacctcg acagcacttt 4981 taccaaacgt gatcctcgag gggagtat ga

Patcenngt 20T 1aaate by Sldloatel (BRI HATHIY o

gcccat gghgttaacttatgatgaattcat ca gagggaaaga cttatgaaga 5161
tgactctcct gaatggttta aggaagataa tgctgttcag ccaaatagca gttataccta

ot caoct {9 BB JGRer T AL AU PO Ackuapadas afaratbdst

t caggct gghaaaggtactctcad@atigact aat ct gc caaaaaggaa tactacat aa
ggacagcaac atgcctgtgg acatgagaga 5401 atttgtctta ctatttatga

cctttgatga azpgpag QEgaJac?Qé aCL AL B AAPPAYARY G20 1 2ea3Ad LE!

t ggagactca cat cct caga” aal gaaaaaa
acagtcatgg ctacacggaa

0

2221 aatgcatgat cgtttagaac ctgaagatga agagagtgat
gctgactatg attaccagaa

2281 cagactggct gcagcattag gaattaggtc attccgaaac

tcatcattga accaggaaga

2341 agaagagttc aatcttactg ccctagctct ggagaatggc
actgaattcg tttcttcgaa

2401 cacagatata attgttggtt caaattattc ttccccaagt
aatattagta agttcactgt

2461 caataacctt gcagaacctc agaaagcccc ttctcaccaa

caagccacca cagctggttc

2521 cccactgaga cacctcattg gcaagaactc agttctcaat

tcttccacag cagagcattce

2581 cagcccatat tctgaagacc ctatagagga tcctctacag
ccagatgtca cagggatacg

2641 tctactttca cttggtgctg gagaattcag aagtcaagaa
catgctaagc gtaagggacc

2701 caaggtagaa agagatcaag cagcaaagca caggttctcc

tggatgaaat tactagcaca
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tcccatgagt ttcacgccat 5521 taatgggatg atctacagct tgcctggcecet
gaaaat gt at gagcaagagt gggtgaggtt 5581 acacctgctg aacat aggcg
gctcccaaga cattcacgtg gttcactttc acggccagac 5641 cttgctggaa

aat ggcaat a aacagcacca gttaggggtc tggccccttc tgectggttc 5701
atttaaaact cttgaaatga aggcatcaaa acctggctgg tggctcctaa acacagaggt
5761 t ggag@dfdc teagafAgedy aggsagetaacdgetagacact tagkeietfaca

gagactégégb;g%%%

cagat caadg cttcadagtt
at t aaacaat t
cagaatttgcaﬁﬁi
at aat

GRYRACctReggt gcc

ctataccaca gadttctatg tagcttacag ttccaaccag
6121 agggaacagc acaaggaatg tgatgtattt taatggcaat
1 tagdgaicidg ttacgattaacascada gty cCietrad t
L ctataacaga cctacccttc gattggaact
gadgtaaat g gatgttccac 6301 acccctgggt atggaaaatg

ct acaat aaa

aggat il A GRGE toét
gcaaggt t gt

ggact aagca ctggtatcat atctgattca
5881 tctgggttac tgggagccca gattagcaag
ggatctt ataatgcttg 5941 gagtgtagaa aaacttgcag
gIREEL LoCEgagecaggarggataggeat eoout
aaacactacc tgaagtcctg 6061
at caactggc agatcttcaa
t cagat gcct

gaaagat aga aaacaagcaa atcacagctt cttcgtttaa 6361 gaaatcttgg
t ggggagat t %ﬂﬁ%ﬂiﬁiﬂﬂftGFﬁcSﬁﬁﬁééggta gCtatgaaat aatccaagat

actgatgaag acacagctgt

3001 taacaattgg ctgatcagcc
tggggagaaa gcacccctct

3061 tgccaacaag cctggaaagc

cctagagtta gacataaatc

3121 tctacaagta agacaggatg

aaaagccagt ttctcattaa

3181 gacacgaaaa aagaaaaaag

cctttatctc cgaggacctt

3241 tcaccctcta agaagtgaag
agaagactta agcattcgtt

3301 ggtgcttcat aaatccaatg

ctcaatcaga cattgccctc

3361 tatggatttt ggctggatag

cagaattcct caaatgacac

3421 tggtcaggca agctgtcctc

cccccagagg aacactatca

3481 aacattcccc attcaagacc

tcagacccca gtcacagatc
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cccagaatgc

agagtggcca

gaggaaagag

agaagcacac

cctacaacac

aaacatctct

cctcacttcc

caggtcttta

ctgatcaaat

ctcacgtgct

cccaaagttt

tagactgaag

acaccatgct

attttcagaa

tcccacagac

tgaccataat

tcagacagtg

gcactctact



cgtctgaatg cccagggacg 6421 tgtgaatgcc tggcaagcca aggcaaacaa
caat aagcag tggctagaaa ttgatctact 6481 caagatcaag aagat aacgg
caattataac acagggctgc aagtctctgt cctctgaaat 6541 gt atgtaaag
agctatacca tccactacag tgagcaggga dtggaatgga aaccatacag 6601

100”5501 gaagaait EEPEoaeecteochat ey tia i A hstotzat o

ct aaaacaggcé¢dagyaatthaagtaattgcacttc gcctggaact ctttggctagt
gatatttact agaattgaac 6781 attcaaaaac ccctggaaga gactctttaa

gacct caaac t a 4 o tat.t t
taacagtttt cégéﬁa?g?ggtgggft‘gégéﬁgg‘?%?lt%%‘%éggg% = a&?%%t%ﬁt%t at ac
(SEQ | DtNGcagd¢dy toabcsapecens coagul ation factor |11 (thronbin) (F2),
MRNA.  ACCESSI ON NMD00506 VERSI ON NM 000506.2 d :5922005

FLEEVRKON ERECCETORVE AP ESET AT A A AT AT AR 29

CLEGNCABCGE A NYRCEIVEE ¢ 8&Gh ECCL WRSRYPHKPEI NSTTHPGADL QENFCRNP
DSSTTGPWCYTTDPTVRRQECSI PVCGDQVTVAMI PRSEGSSVNL SPPLEQCVPDRG

AGKPCDF G CDL RV EAVBEETCBCY DE DI ECRTATEEY QTN R PGEA

DCGLRPLEEKKSEEDRFERECL ESYT OBRI VEGSDAEI GVEPWVMLFRKSPQELLCG
ASL|1 SDRW/LTAAHCLLYPPWDKNFTENDLLVRI GKHSRTRYERNI EKI SM_EKI YI H

PRYNVRENL DRD /G VKL KKEVAE SDY | FEVELEDRES ALSId QPR EAMeN e

ccagacctca gccatacaac

3841 cctttcttta gacctcagcc agacaaacct ctctccagaa

ctcagtcaga caaacctttc

3901 tccagccctce ggtcagatgce ccctttcectee agacctcage

catacaacca tttctctaga

3961 cttcagccag acaaacctct ctccagaact cagccatatg

actctctcte cagaactcag

4021 tcagacaaac ctttccccag cccteggtca gatgeccatt

tctccagacce tcagccatac

4081 aaccctttct ctagacttca gccagacaaa cctctctcca

gaactcagtc aaacaaacct

4141 ttccccagcc ctcggtcaga tgccccttte tccagacccece

agccatacaa ccctttctet

4201 agacctcagc cagacaaacc tctctccaga actcagtcag

acaaaccttt ccccagacct

4261 cagtgagatg cccctectttg cagatctcag tcaaattccce

cttaccccag acctcgacca

106



ETWIANVGKGQPSVLQVVNLPI VERPVCKDSTRI RI TDNMFCAGYKPDEGKRGDACEG 110
DSGGEPFVMKSPFNNRWY QMG VSWGEEGCDRDGKYGFYTHVFRLKKW QKVI DQFCE"

NGO 2478) 1 aattcctcag tgacccagga gctgacacac tatggcgcac

t gcagctgcc 61 tggctgectg gecctggetg ccctgtgtag ccttgtgeac
cgc tgctccagcg ggt ccggcga

tgttcctgge 121 tcctcagcaa gcacggt
gccaacacct 432k gedgasacst g €8

acgt gcagfda Aa40

§tgeqe

a8§ §

Gu5ERIAG WREGGIAY
@Re9Ga24tcCt t cgagget ctggagtcct ccacggetac

t gggccaagt acacagcttg 301 tgagacagcg aggacgcctc gagat aagct

ct ggaaggta actgtgctga 361 gggtctgggt acgaactacc gagggcat gt
g%ﬁégécsgf gerstgads§ agotgRchet cecEtAIRT

cggt caggca
t ccact

R eeA48Ltcgacct acag gagaatttct gccgcaacce

accacgggac cctggtgcta 541 cactacagac cccaccgtga ggaggcagga
cctgtctgtg gccaggatca 601 agtcact

gt gaat ct gt

K (IR 66 E 3956848

fof Ghcett

actc cacgctccga

Gate WRGYe

(SEQ I D

gt ccgaggct

agccagcatg

cgt ggaggag
ggatgtgttc
t gct gcat gt
gaacat cacc
t gaaat caac
cgacagcagc
at gcagcat c
aggct ccagt

gt accagggg

cgcct gaap dtdracacrertbtya’2l tggget ccee tgect ggect gggccagegce

acaggccaag

gccct gagca agcaccagga

4501 atctagtcag tcattgcttc ttcaagaatt taatgagtct

tttcecttatec cagaccttgg

4561 tcagatgcca tctccttcat

tttctatcaa aggaatttaa

4621 tccactggtt atagtgggcc

tacattgaga tcattccaaa

4681 ggaagaggtc cagagcagtg

gattatgtgc cctatgatga

4741 cccctacaaa actgatgtta

agagatcctg acaacattgc

4801 agcatggtac ctccgcagca

tattacattg ctgctgaaga

4861 aatatcctgg gattattcag

gatattgaag actctgatga

4921 tattccagaa gataccacat

aagtacctcg acagcacttt

4981 taccaaacgt gatcctcgag

ggaattcttg gtcctattat

5041 cagagctgaa gtggatgatg

aatttagcat ccagaccgta
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ctcctactct

tcagtaaaga

aagatgacta

ggacaaacat

acaatggaaa

aatttgtaca

ataagaaagt

gggagtatga

ttatccaagt

caatgatact

tggtacagat

tgctgaaatt

caactcctcc

cagaagaaat

aagggaaaca

agtttttcga

agagcatctc

tcgttttaaa



781 cttcaactca gctgtgcagc tggtggagaa cttctgccgc aacccagacg

gggat gagga 841 gggcgt gt gg tgct at gt gg ccgggaagcc tggcgacttt

gggt act gcg acctcaacta 901 ttgtgaggag gccgt ggagg aggagacagg agat gggctg
gat gaggact cagacagggc 961 catcgaaggg cgtaccgcca ccagtgagta ccagactttc

ttcaatccga g t 21 ctc ag g acl c

Lotattogag - oavdadtege thoatodeeattanes "EEEe A ARG,
aat cct acsggumacegag gt a tghbgtggagg gctcggatgc 1141 agagat cggc
atgtcacctt ggcaggtgat gcttttccgg aagagtcccc aggagctget 1201

gt gt ggggcc a cat t Cc c cctgta
1261 cccgcccgéghgg %%t%%%?%tgéégag gggtégﬁ%??gf ¥t %% 6g§?%
gcaagcaciaaabl2aycac gtaaiaggthacgagcgaa acatt gaaaa gatatccatg
ttggaaaaga tctacatcca 1381 ccccaggtac aactggcggg agaacctgga

CoopPataLe ¢ Lueh IBcaR BEalIaRdaRgdde SRELIIHE agdRHdaR

acattcaccc tgtgtaot
caggctggﬁktataagggg¢ggggtgagaggc t ggggcaacc tgaaggagac 1561
caggtggt ga acctgcccat

gt ggacagcc aacgttggta aggggcagcc cagtgtcctg
1621 tgt 99agegQy,Cege-¢L9¢a-A09aGhEGRGa CA0RL §E0L A FAH AR

acatgttctg

tcaggcttga taggtcccct

5341 cctaatctgc caaaaaggaa

atgcctgtgg acatgagaga

5401 atttgtctta ctatttatga
tggtactatg aaaagaagtc

5461 ccgaagttct tggagactca
tcccatgagt ttcacgcecat

5521 taatgggatg atctacagct
gagcaagagt gggtgaggtt

5581 acacctgctg aacataggcg
gttcactttc acggccagac

5641 cttgctggaa aatggcaata
tggccectte tgectggtte

5701 atttaaaact cttgaaatga
tggctcctaa acacagaggt

5761 tggagaaaac cagagagcag
atcatggaca gagactgtag

5821 gatgccaatg ggactaagca
cagatcaagg cttcagagtt
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tactacataa

cctttgatga

catcctcaga

tgcctggect

gctcccaaga

aacagcacca

aggcatcaaa

ggatgcaaac

ctggtatcat

ggacagcaac

aaagaagagc

aatgaaaaaa

gaaaatgtat

cattcacgtg

gttaggggtc

acctggctgg

gccatttcett

atctgattca



1681 tgctggttac aagcctgatg aagggaaacg aggggatgcc tgtgaaggtg
acagtggggg 1741 accctttgtc atgaagagcc cctttaacaa ccgctggtat
caaatgggca tcgtctcatg 1801 gggt gaaggc tgtgaccggg at gggaaata
tggcttctac acacatgtgt tccgcctgaa 1861 gaagtggata cagaaggtca

ttgatcagtt tggagagtag gggccactca tattctgggc 1921 tcctggaacc
aat cccgt ga 5§£‘a§% gtaqgttttathtt@%asccgaaaa‘égaggaggt ekagacaansgl

aaagt gapt g d<aqc 4t delg NO 2479) 113 TABLE 6 Ala Pro Pro Arg Leu
Ile Cys” Asp Ser Arg Val Leu Qu Arg Tyr Leu 1 5 10 15 Leu Gu Al a

Lys Gu Ala Qu Asn Ile Thr Thr Ay Cys Ala Au Hs 20 25 30 Cys Ser
Leu Asn G BP¥&h 93 gtagadaaapcstaSpITRAIRGELAF RE@tamaccBs 40 45 Tyr
Ala Tr | Ay An Gn Ala Val Au Val Trp 50 55 60
A@n GtE/)g euﬁ%%a&a&g&r GQu Ala Val Leu Arg Ay G@n Ala Leu 65

70 75 80 Leu Val Asn Ser Ser G n Pro Trp Qu Pro Leu @n Leu H's Va
Asp 85 90 PP0] \raaqaaagdic sé@a@?CE@ugﬁﬁgcg}gaEegcmgmc Leu Leu Arg
Al a Leahadddkaldd thaddaetdl @ A n Lys Qu Ala lle Ser Pro Pro Asp Al a
Ala Ser Ala Ala 1157120 I25 Pro Leu Arg Thr Ile Thr Ala Asp Thr Phe

Arg Lys Leu_ Phe Arqzval 130 135 140
6061 ctataccaca gagttctatg tagcttacag ttccaaccag

atcaactggc agatcttcaa

6121 agggaacagc acaaggaatg tgatgtattt taatggcaat

tcagatgcct ctacaataaa

6181 agagaatcag tttgacccac ctattgtggc tagatatatt

aggatctctc caactcgagc

6241 ctataacaga cctacccttc gattggaact gcaaggttgt
gaggtaaatg gatgttccac

6301 acccctgggt atggaaaatg gaaagataga aaacaagcaa

atcacagctt cttcgtttaa

6361 gaaatcttgg tggggagatt actgggaacc cttccgtgcec
cgtctgaatg cccagggacg

6421 tgtgaatgcc tggcaagcca aggcaaacaa caataagcag

tggctagaaa ttgatctact

6481 caagatcaag aagataacgg caattataac acagggctgc

aagtctctgt cctctgaaat

6541 gtatgtaaag agctatacca tccactacag tgagcaggga
gtggaatgga aaccatacag

6601 gctgaaatcc tccatggtgg acaagatttt tgaaggaaat

actaatacca aaggacatgt
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Tyr Ser Asn Phe Leu Arg Ay Lys Leu Lys Leu Tyr Thr Ay Gu Ala 145
150 155 160 Cys Arg Thr Ay Asp (SEQ ID NO 2480) Ala Pro Pro Arg
Leu Ile Cys Asp Ser Arg Val Leu Gu Arg Tyr Leu 1 5 10 15 Leu Qu
Ala Lys Qu Ala Qu Asn Ile Thr Thr Gy Cys Ala AGu H's 20 25 30 Cys

Ser Leu Asn Asn |l e Tht | _Pro Asp Thr Lys Val Phe., 35 40 45
Tyr Aa Trp BYSIARGeRERoE VaPeerSoti ot R ot Ve A rp S0
55 60 @gtgBicatiteuchbaabeatheu Ser Qu Ala Val Leu Arg Gy An Ala
Leu 65 70 75 80 Leu Val Asn Ser Ser Gn Pro Trp GQu Pro Leu G n Leu

H's Val Asp 9 Lys Ala ,Val _Ser Ay leu A r Thr Leu
Leu Arg Al a I_Gg)él %ﬁg%fﬁéaﬂoat %ﬁa&%cﬂéc@%aﬁ}g %eéjtgﬁ%qq]e Ser Pro
Pro Asp gatatAltacSemglbatldhac 115 120 125 Pro Leu Arg Thr Ile Thr Al a
Asp Thr Phe Arg Lys Leu Phe Arg Val 130 135 140 Tyr Ser Asn Phe Leu

Arg Ay Lys L Leu Tyr. Thr.dy du Al 45 150 160 Cys Arg
e QY Ap AlSICSEERRAREE ouptyutas tea Sty YR Res
2482- A7 £Atttagpadct hgglcpatighaor der of appearance) N(Asparagi ne) as
maj or constituent O igonucl eotides of peptide notifs containing 3-7

amno acid  gg41 ttttacgctg tgttaaatgt taacagtttt ccactatttc
tctttctttt ctattagtga

6901 ataaaatttt atac (SEQ ID NO: 2477)
Homo sapiens coagulation factor II (thrombin) (F2), mRNA.
ACCESSION NM 000506
VERSION NM 000506.2 GI:5922005
MAHVRGLQLPGCLALAALCSLVHSQHVFLAPQQARSLLQRVRRA
NTFLEEVRKGNLERECVEETCSYEEAFEALESSTATDVFWAKYTACETARTPRDKLAA
CLEGNCAEGLGTNYRGHVNITRSGIECQLWRSRYPHKPEINSTTHPGADLQENFCRNP
DSSTTGPWCYTTDPTVRRQECSIPVCGQDQVTVAMTPRSEGSSVNLSPPLEQCVPDRG
QQYQGRLAVTTHGLPCLAWASAQAKALSKHQDFNSAVQLVENFCRNPDGDEEGVWCYV
AGKPGDFGYCDLNYCEEAVEEETGDGLDEDSDRAIEGRTATSEYQTFFNPRTFGSGEA
DCGLRPLFEKKSLEDKTERELLESYIDGRIVEGSDAEIGMSPWQVMLFRKSPQELLCG
ASLISDRWVLTAAHCLLYPPWDKNFTENDLLVRIGKHSRTRYERNIEKISMLEKIYIH
PRYNWRENLDRDIALMKLKKPVAFSDYIHPVCLPDRETAASLLQAGYKGRVTGWGNLK

ETWTANVGKGQPSVLQVVNLPIVERPVCKDSTRIRITDNMFCAGYKPDEGKRGDACEG
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residues with N(Asparagi ne) as the major constituent and
T(Threonine) as the mnor constituent AAY- AAY- ACN, ACN- AAY- AAY,
AAY- ACN- AAY, AAY- AAY- AAY- ACN, ACN- AAY- AAY- AAY, AAY- ACN- AAY- AAY,
AAY- AAY- ACN- AAY, AAY- AAY- AAY- AAY- ACN, ACN- AAY- AAY- AAY- AAY,

AAY- ACN- AAY- AAY- AAY, AAY- AAY- ACN- AAY- AAY, AAY- AAY- AAY- ACN- AAY
AAY- AARS GGRE Y DX RAYQUG INGUGESEDRREKXGY Y T AVKR hAKY AQKY ARQFGERY
ACN- AAYs PTG A 7 )ACN-AAY-AAY-AAY-ACN AAY- ACN- ACN- AAY- AAY,
AAY- ACN- AAY- ACN-  AAY, AAY- ACN- AAY- AAY- ACN, AAY- AAY- ACN- ACN- AAY,
AAY- AAY- ACN-  AAY- ACN, AAY- AAY- AAY- AAY- AAY- ACN,

ACN- AAY- AAY- AAY-FBEGObEag AMRCRORISAY ISAYASATAAAYAtggCgcac

AAY- é{%ﬁ Y- AAY- AAY- ACN- AAY- AAY,

AAY-AAg AAY-A§§$§§§?9?§§Y-Awwcﬁwwcﬁwwc A()&A()d
A()$A()+AwwﬁﬁwwﬁﬁwWCAﬁN' ACN- AAY- ACN- AAY- AAY- AA

ACN- AAY- AAY- AN YIS YIOE L N GESRAEISAY. ARPEALAE MYCCAERF A@ScC

AAY- AAY ag& ﬁQMﬁQVANﬁANﬁAAY AAY- ACN- AAY- ACN-  AAY- AAY,
AN#AG@AN? 1%&AAY AAY- ACN- AAY- AAY- AAY- ACN,

AAY- AAY- ACN- ACN- AAY- AAY,  AAY- AAY- ACN- AAY- ACN- AAY, AAY- AAY-

ACN- AAY- AAY- 1k, EIOEEIUCAN ARALETILAGT ARPLCERAFCAATIRATIGLHR AAY- ACN,
AwwcAﬁg@f@g@g@g@Ag@fgg@&ggau, ACN- ACN- ACN- AAY- AAY- AAY- AAY,

ACN- AAY- ACN- ACN- AAY- AAY- AAY, ACN- AAY- ACN- AAY- ACN- AAY- AAY,

ACN- AAY- ACN- AAY- AAY- ACN- AAY, ACN- AAY- ACN- AAY- AAY-  AAY- ACN,

ACN- AAY- AAY- HENIGIGAINF IRAGARY AEGIRGRIAAYCI AESRAGKI

ACN- AAYc PAYcAEDE ARG ARG, ACN- AAY- AAY- AAY- ACN-  AAY- ACN,

ACN- AAY- AAY- AAY- ACN- ACN- AAY, ACN- AAY- AAY- AAY- AAY- A()&A()J

ACN- ACN- AAY- AAY- AAY- AAY,. ACN- ACN- AAY- AAY- ACN- AAY- AA

ACN- ACN- AAY- ﬁ‘ﬁ? FAEIRITANF L IHBAEACY RRFCHATE ARYITARIE S&HxF

AAY- ACRHGDE AP AL AAYEARY, AAY- ACN- ACN- AAY- ACN-  AAY- AAY,

AAY- ACN- ACN- AAY- AAY- ACN- AAY, AAY- ACN- ACN- AAY- AAY- 116 AAY- ACN,
ANFAG%AN#Q%&AGVAN#AAY AAY- ACN- AAY- AAY- ACN- ACN- AAY

AAY- ACN- AAY- FOGIREICAE]. ARFaReRIRRYEgCtgcatgt

ctggaaggta actgtgctga

361 gggtctgggt acgaactacc gagggcatgt gaacatcacc
cggtcaggca ttgagtgcca

421 gctatggagg agtcgctacc cacataagcc tgaaatcaac

tccactaccc atcctggggce

481 cgacctacag gagaatttct gccgcaaccc cgacagcagc

accacgggac cctggtgcta

541 cactacagac cccaccgtga ggaggcagga atgcagcatc

cctgtctgtg gccaggatca

601 agtcactgta gcgatgactc cacgctccga aggctccagt
gtgaatctgt cacctccatt

661 ggagcagtgt gtccctgatc gggggcagca gtaccagggg

cgcctggcgg tgaccacaca

111



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- ACN- ACN,

Anv- AAY- AnY- AMTARYIRCRCAER, CART ARV A AR RaFdras
ACN- ACNgeACLtAAYCcAAEgRAYcAGYa ACN- AAY- ACN- AAY- AAY-  AAY- AAY
ACN- AAY- AAY- ACN- AAY- AAY- AAY, ACN- AAY- AAY- AAY- ACN- AAY- AAY

ARY. RO\ AC A AR ARTERRY, IR ACREANO AR WAF SRy o
AAY- ACN-aRkYcAEcACHgAATYgASYa AAY- ACN- AAY- AAY- AAY- ACN- AAY
AAY- ACN- AAY- AAY- AAY- AAY- ACN, AAY- AAY- ACN- ACN- AAY-  AAY- AAY,

AY- AAY- AN ARYIARYSRATSRER, ARV RIS AR ARRARE By es
AAY- AAY-g84 Y aaENcAAEcACNaAAYa AAY- AAY- AAY- ACN- AAY- AAY- ACN,
AAY- AAY- AAY- AAY- ACN- ACN- AAY, AAY- AAY- AAY- AAY- ACN-  AAY- ACN-

ARY- ACN- AY- ARVARYIRAPIRRY. SRRIEARIAGE Ao v ddireo
AAY-AAYQAAV&QGNCAAVaAAVagggc AAY- AAY- AAY- AAY- ACN-  AAY- AAY,
AAY- AAY- AAY- AAY- AAY- ACN- AAY A i gonucl eoti des of peptide notifs

contai ni g 3. BAMARcashdqq’ EStALEULt DAY AP AT AR B e o) or

constituent and Al ani m nor constituent AAY- AAY- GCN,
GCN- AAY-tARR A LARFaCONABAY L LAAY- AAY- AAY- GCN, GCN-  AAY- AAY- AAY,
AAY- GCN- AAY- AAY, AAY- AAY- GCN- AAY, AAY- AAY- AAY- AAY- GCN

GCN- AAY- AAY- Ah¥1ARY 906X éég t 3 éﬂ‘(k%

AAY- AAY- AAY- GCN- AAY, gééY-g%'\\(lngA ?ﬁ @?c%

GON- AAY-2@QRAAAPISAYITEANAAAT- AAY- GON- AAY,  GON- AAY- AAY- AAY- GON
AAY- GON- GON- AAY- AAY, AAY- GON- AAY- GON- - AAY,  AAY- GON- AAY- AAY- GCN,

AAY'AAY'GCN‘@6N1AAXCCGAX365YQQ§%Ecé@&g aatcctacat cgacgggcgce
attgtggagg gctcggatgce

1141 agagatcggc atgtcacctt ggcaggtgat gcttttecgg
aagagtcccc aggagctgcet

1201 gtgtggggcc agcctcatca gtgaccgctg ggtcectcacce

gccgcccact gectcctgta

1261 cccgceccectgg gacaagaact tcaccgagaa tgaccttcetg
gtgcgcattg gcaagcactc

1321 ccgcacaagg tacgagcgaa acattgaaaa gatatccatg

ttggaaaaga tctacatcca

1381 ccccaggtac aactggcggg agaacctgga ccgggacatt
gccctgatga agctgaagaa

1441 gcctgttgce ttcagtgact acattcaccc tgtgtgtctg

cccgacaggg agacggcagce
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AAY- GCN, AAY- AAY- AAY- AAY- AAY- GCN, 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- AAY- GCN- AAY, AAY- AAY- AAY- AAY-
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- AAYL TN, Cagevt RN CORN IO GAY- ALY A JAAY COCHIgRY CaDNE
AAY- Y- GCN- AAY- AAY- AAY- GCN,
AAY- AA %@E% %%gﬁv AAY- GCN- AAY- GCN- AAY, AAY- AAY-
GCN- AAY- AAY- GCN, AAY- AAY- AAY- GCN- GCN- AAY,  AAY- AAY- AAY- GCN-
AAY- AAY- AAYL PAY- 3G AN CBCN & AEIN-IOLE- BONIGASYIAAYCagAY L AAYY
GCN- AAY- - AAY- AAY, GCN- AAY- GCN- AAY- GCN-  AAY- AAY,
GCN\- %%% %&%‘%{f . GCON- AAY- GCN- AAY- AAY-  AAY- GCN,
GCN- AAY- AAY- GCN- GCN- AAY- AAY, GCN- AAY- AAY- GCN- AAY- GCN- AAY,
GCN- AAY- AAYL 62N IO IogcIgeN CaTie tany. AGgashecacNCCogyt CoBt
GCN\- : . GCON- AAY- AAY- AAY- AAY- GCN- GCN,
é(A:{EAAY-% %@g% AKY, GCN- GCN- AAY- AAY- GCN- AAY- AAY,
GCN- GCN- AAY- AAY- AAY- GCN- AAY, GCN- GCN- AAY- AAY- AAY-  AAY- GCN,
AAY- GCN- GCNL @8N et oot gy ageotgatid @e@N9ggATacINaIBgya pggc
AAY- GCply . AAY- GCN- GCN- AAY- AAY-  AAY- GCN,
AAY- GCN- %% %&% . AAY- GCN- AAY- AAY- GCN-  GCN- AAY,
AAY- GCN- AAY- AAY- AAY- GCN- GCN, AAY- GCN- AAY- GCN- AAY-  GCN- AAY,
AAY- GON- AAY! BEN- 206C 1O N L 9888a30¢ SSPEARRCERNCCARYIGERE
AAY- AAYs %&%& AAYAAY, AAY- AAY- GCN- GON- AAY-  GCN- AAY,
AAY- 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= %WW%‘A\Y‘: gLRECIE Mgg@eﬁ_a@@\ptgmvtegj"p
AAY- AAYe g@g{tﬁt ABYeGENEGGN,  AAY- AAY- AAY- AAY- AAY-  GCN- GON,
GCN- 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,
GON- AAY- AAYL ROV 9200 tg9E N \CaTBaIHAR AXFAARRIARY L IARTAGERT
AAY- GOl GEDE AAYa AN ARYG Y,  AAY- GON- AAY- GON- AAY-

1921 tcctggaacc aatcccgtga aagaattatt tttgtgtttce

taaaactatg gttcccaata

1981 aaagtgactc tcagcgg (SEQ ID NO: 2479)
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GCN- GCN,

AAY- AAY,

AAY- GCN,



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- 118 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- w ﬁ$ GCN- AAY-  AAY- GCN,

AAY- AAY- AAY- AAY- GCN- GCN- AAY, AAY- - - AAY- GCN- AAY- GCN-

AAY- AAYAM AN ARYg ARY- FeNcy ARY- %&/Eﬁ!@%ﬁu A THAY eu

AAY- GCN- AAY- AAY- AAY- AAY- AAY, AAY- AAY- AAY- AAY- AAY- AR\Y,

AAY- AAY- AAY- GCN- AAY- AAY- AAY, AAY- AAY- AAY- AAY- GCN- AAY- AAY,

AAY- AAYIAAYGLAANLGAAYS GON-AAYGT) iAgonidel But TeSlpfCysepts Gou s f s
containing 3-7 am A% acid residuedwith N(Asparagiife) as the ngjor
constituyent_, an Ser.in e .m,nor constituent .AAY- AAY- AGY,
AGY- AAYEéKiYS,“Ag?;- g&%%r/&k\fg%@e kziﬁ(‘%lwg e s i&(LZ@A% ARV %

AAY- AGY- AAY- AAY, AAY- AAY- AGY- AAY, AAY- AAY- AAY- AAY- AGY,

AGY- AAY-TAAEIAAY - AAYs AMAMAGYTAAYL AAY- GIAYG1iAAYa AAY- GAGYa AAYpAAY,

AAY- AAY- AAY-SAGY- AAY, AAY- AAYSAAY- AGY- AGY, AGP¥0 AGY- AAY- AAY- AAY,
AGY- AAY- AGY- AAY- AAY, AGY- AAY- AAY- AGY- AAY AGY- AAY- AAY- AAY- AGY,

AM AGY- REY-BRAYERAYL2 ARY- T3y Sotnplnga YodyLemAYI AGY- HAY AAAEAGY,

AAY- AAY- AGY- AGY- AAY, AAY- AAY- AGY- AAY- AGY,  AAY- AAY- AAY- AA@- AAY- AGY,
AGY- AAY1AAK AN sABY: ARY, 61 PG A -ADQYP AAY 2 MY n ARY, His val Asp

AAY- AAY- AGY- AAY- AAY- ARY, AAY- AAY- AAY-9GY- AAY- AAY, 95

AAY- AAY- AAY- AAY- AGY- AAY, AAY- AAY- AAY- AAY- AGY- AGY,

AGY- AGY-LEAYIAAXAIAART LAY LeACGRT PAYT AGY- TxyThavenDeu Arg Ala Leu

AGY- AAY- AAY- AGY- AAYR AAY, AGY- AAY- ARY- AAY- AGY- AAY, AEY- AAY-

ﬁz ﬁé\;sﬁ‘g\ﬁ%ﬁ I@%ﬁ@@uﬁ%%@% %2% Mp‘%ﬁ@\%\ E LY nf O AAY- AAY,

AAY- AAY- AGY- AGY- AAY- AAY, AAY- AAY- AGY- AAY- AGY- AAY, AAY- AAY-
AGY- AAY-PAAV-eAGYrg AAY-TAAYERAAXL AGYp ABY- BRYArAAYs ARY- BeYAAGal AAY- AGY,
AAY- AAY- AAYL3RAY- AGY- AGY- AGY13AGY- AGY- AGY- AAY4AAY-

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala
145 150 155 160

Cys Arg Thr Gly Asp (SEQ ID NO: 2480)

Ala Pro Pro Arg Leu Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu
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

Gln Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu

Leu Val Asn Ser Ser Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu
100 105 110

114



AAY- AAY, AGY- AAY- AGY- AGY- AAY- AAY- AAY, AGY- AAY- AGY- AAY- AGY-

AGY- AAY- AGY- AAY- AAY- AGY- AAY,
AGY- AAY- AAY- AGY- AGY- AAY- AAY,
AGY- AAY- AAY- AGY- AAY- AAY- AGY,
AGY- AAY- AAY- AAY- AGY- AGY- AAY,

AGY- ACHYARIA Sy LYAYGInSl o\ Ayce
AGY- AGY- AAY- AAY- AAY- AGY- AAY,
AAY- AQEARY ARY-ARYT AAYR A«
AAY- AGY- AGYb AAY- AAY- AGY- AAYs

AAY- AGY- AAY- AGY- AGY- AAY- AAY,

AGY- AAY- AGY- AAY- AAY-
AGY- AAY- AAY- AGY- AAY-
AGY- AAY- AAY- AAY- AGY-
AGY- AAY- AAY- AAY- AAY-
@? HCPE ARTP ARbe.-

AGY- AAY- AAY- AAY-

AAY- AGY,
AGY- AAY,

119 AAY- AGY,

AGY- AGY,

Seppani

AAY- AGY,

YTlﬁG¥h€‘§¥gm ﬁ@Y?héAA\ég%\i

- AGY- AGY- AAY-
AAY- AGY- AAY- AAY- AGY-

AAY-"A
AGY- AAY

AAY- ACGHrASYE AAY-BRAYLAGKLAGYY WAYLAGYLY AA¥UATE- DHvY-GLAGLUARDN,

AAY- AGASAAY- AGY- AAY- AAYSAGY,

AAY- AGY- AAYS AAY- AGY-

AnY- AAVIASE AGY SR AR LT BAGATIRE ARy, Ao

AAY- AAY- AGY- AAY- AGY- AAY- AGY,
AAY- AAY- AAY- AGY- AGY- AGY- AAY,
AAY- AAY- AAY- AGY- AAY- AGY- AGY,
AGY- AGY- AAY- AAY- AAY- AAY- AAY,
AGY- AAY- AAY- AGY- AAY- AAY- AAY,
AGY- AAY- AAY- AAY- AAY- AGY- AAY,
AAY- AGY- AGY- AAY- AAY- AAY- AAY,
AAY- AGY- AAY- AAY- AGY- AAY- AAY,
AAY- AGY- AAY- AAY- AAY- AAY- AGY,
AAY- AAY- AGY- AAY- AGY- AAY- AAY,
AAY- AAY- AGY- AAY- AAY- AAY- AGY,
AAY- AAY- AAY- AGY- AAY- AGY- AAY,
AAY- AAY- AAY- AAY- AGY- AGY- AAY,
AAY- AAY- AAY- AAY- AAY- AAY- AGY,
AAY- AGY- AAY- AAY- AAY- AAY- AAY,
AAY- AAY- AAY- AGY- AAY- AAY- AAY,

AAY- AAY- AGY- AAY- AAY-
AAY- AAY- AAY- AGY- AGY-
AAY- AAY- AAY- AAY- AAY-
AGY- AAY- AGY- AAY- AAY-
AGY- AAY- AAY- AAY- AGY-
AGY- AAY- AAY- AAY- AAY-
AAY- AGY- AAY- AGY- AAY-
AAY- AGY- AAY- AAY- AAY-
AAY- AAY- AGY- AGY- AAY-
AAY- AAY- AGY- AAY- AAY-
AAY- AAY- AAY- AGY- AGY-
AAY- AAY- AAY- AGY- AAY-
AAY- AAY- AAY- AAY- AGY-
AGY- AAY- AAY- AAY- AAY-
AAY- AAY- AGY- AAY- AAY-
AAY- AAY- AAY- AAY- AGY-
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AAY- ABN
AGY- AAY,
AGY- AAY,
AGY- AGY,
AAY- AGY,
AGY- AGY,
AAY- AAY,
AAY- AAY,
AAY- AGY,
AAY- AAY,
AGY- AAY,
AAY- AAY,
AGY- AAY,
AAY- AAY,
AAY- AGY,
AAY- AGY-
AAY- AAY,
AAY- AAY,

AAY- AAY,



AAY- AAY, AAY- AAY- AAY- AAY- AAY- AGY- AAY A i gonucl eoti des of peptide
notifs containing 3-7 amno acid residues with N(Asparagine) as the
maj or constituent and Q d utam ne) as the m nor constituent

AAY- AAY- CAR, CAR- AAY- AAY, AAY- CAR- AAY, AAY- AAY- AAY- CAR, CAR-

AAY- AAY- AAY, AAY- CAR- AAY- AAY, AAY-.%L R- AAY, AAY- AAY- AAY- 120

AAY- CAR, CAR- AAY- AAY- AAY- AAY, AAY- Y- AAY- AAY, AAY- AAY-

CAR- AAY- AAY, (Y1 AVNESERBSAT oM\ Ve s \éleélY ALY -8 (ARap Rance>
CAR- AAY- AAY- AAY,  CAR. AAY- CAR- AAY- ARY, CAR. AAY- AAY- CAR.

CAR- AAY N“ﬁ?%%g%@) %Ym%&r%anéﬁ?(tﬁé\?(t AAY- CAR- AAY- CAR- AAY,
AAY- CAR- - ,  AAY- AAY- CAR- AAY- CAR,
AAY- AAY- AAY- AAY- AAY- CAR CAR— AAY AAY- AA AAY- AA,Y . .
AAY- CAROAAgonne 1 ey ig £ APERAYILABO i amino acid

AAY- CAR- M\i'dﬁ‘é\é wWhtYh ANYE P&@%—z%\in@‘)\R- fé\Y,théA\fnaAﬁYr %Mné@i’tu@ﬁﬁ- @R
CAR- CAR-AAY- AAY-AAY AAY LAR—AAY LAR—AAY-AAY-AAY

48 t aRS BAVUEAR. AAY, CAR- AAY-
AAY- AAY- AAY- CAR  AAY- CAR- CAR- AAY- AAY- AAY, AAY- CAR- AAY- CAR- AAY- AAY.
A e b sl S o, s
R R A Ak N ARy AV SRR A A D nm i,
AR Ay A B AR N ARY Y-
CAR- AAY-@‘Q VARXY. BRE-RRY - A&RAMYA&R- ﬁ%’g&ﬁ’*&ﬁ%@@w' ACN-
CAR- AAY -N-ACARACARAAAXY - ASN~AGARAARYAAAYAOAR- W—AMCN-AAY,
CAR- AAY- AAY- CAR: AAY- AAY- CAR  CAR- AAY- AAY- AAY- CAR- AAY- CA
CAR- AAY-BAAYARXY ABXRAAXRARNY ABXRAGKYAGNTAARTA ARy A]%:YA'RA‘%E)K Y-ACN-

CAR- CARMAY- GAR-ARY-AAY-AAY. AEAR m@-my-w-wmv-mmm ~ACN-
CAR- CAR- AAY- AAY- AAY- CAR- AAY, CAR- CAR- AAY- AAY- AAY-  AAY- CA

ARy CARABATAENe. AR~ AAY-AAY -ARRYABKRACHR. AR~ Ehir AAIAAAVIAY -ARY,
AAY- CAR 7GAR AN 2 Y AGAR MY A MY 2 RARA DR YA AAYARY - ARY, AAY-RAY-

AAY-ACN-AAY-AAY, AAY-AAY-AAY-AAY-ACN-AAY, AAY-AAY-AAY-AAY-
ACN-ACN, ACN-ACN-AAY-AAY-AAY-AAY, ACN-AAY-ACN-AAY-AAY-AAY,
ACN-AAY-AAY-ACN-AAY-AAY, ACN-AAY-AAY-AAY-ACN-AAY, ACN-AAY-~-
AAY-AAY-AAY-ACN, AAY-ACN-ACN-AAY-AAY-AAY, AAY-ACN-AAY-ACN-
AAY-AAY, AAY-ACN-AAY-AAY-ACN-AAY, AAY-ACN-AAY-AAY-AAY-ACN,
AAY-AAY-ACN-ACN-AAY-AAY, AAY-AAY-ACN-AAY-ACN-AAY, AAY-AAY-
ACN-AAY-AAY-ACN, AAY-AAY-AAY-ACN-ACN-AAY, AAY-AAY-AAY-ACN-
AAY-ACN, AAY-AAY-AAY-AAY-ACN-ACN-ACN, ACN-ACN-ACN-AAY-AAY-
AAY-AAY, ACN-AAY-ACN-ACN-AAY-AAY-AAY, ACN-AAY-ACN-AAY-ACN-
AAY-AAY, ACN-AAY-ACN-AAY-AAY-ACN-AAY, ACN-AAY-ACN-AAY-AAY-
AAY-ACN, ACN-AAY-AAY-ACN-ACN-AAY-AAY, ACN-AAY-AAY-ACN-AAY-
ACN-AAY, ACN-AAY-AAY-ACN-AAY-AAY-ACN, ACN-AAY-AAY-AAY-ACN-
AAY-ACN, ACN-AAY-AAY-AAY-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-
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AAY- CAR, AAY- CAR- AAY- CAR- CAR- AAY- AAY, AAY- CAR- AAY- AAY- CAR- CAR- AAY,
AAY- CAR- AAY- AAY- AAY- CAR- CAR, AAY- CAR- AAY- CAR- AAY- CAR- AAY,

AAY- CAR- AAY- CAR- AAY- AAY- CAR, AAY- CAR- AAY- AAY- CAR- AAY- CAR,

AAY- AAY- CAR- CAR- CAR- AAY- AAY, AAY- AAY- CAR- CAR- AAY- CAR- AAY,

AAY- AAY- CAR- CAR- AAY- AAY- CAR AAY- AAY- CAR- AAY- CAR- CAR- AAY,

AAY- AMA 2N A AR A AAEABC NI RAENAARY CARY AARE R7&ACN CABRY T ~ACN-
AAY- WCM@&@%@WMYAMY%&NWN%@AE@N%XY% -AAY-
AAY- AAY- AAY- CAR- AAY- CAR- CAR, AAY- AAY- AAY- AAY- AAY- CAR- CA

CAR- CARENZAA YA AAYAGNTAAYAAC WAMCAQNM%AAMNI%YW y: 7S
CAR- AP(n ANG @Aw\kp&%c%ﬁcMWYAAXYAAXA%Y%N%N ~AAY-
CAR- AAY- AAY- AAY- AAY- CAR- AAY,  CAR- AAY- AAY- AAY- AAY-

AAY- CA@@WY&A\AWWWCWCARYAAWCARAWYMQNW —-ACN-
AAY- CA&MAN&W%&MM&%Y%&NMXAMXAY%WY -AAY-
AAY- CAR- AAY- AAY- AAY- AAY- CAR, AAY- AAY- CAR- CAR- AAY-

AAY- AAACWMA\AWCNAAQNAMNCARYAA%WY@RYW ACN-
AAY- A%%NWW&AWCMYM&N%&NCABA%&YE&sb(yéﬂ@ -AAY-
AAY- AAY- AAY- CAR- AAY- CAR- AAY,  AAY- AAY- AAY- CAR-

AAY- AMCWM«A\AWWWAYWYAWAMYMMWYMWM AAY-
AAY- A%%AN&@AWW&CMRYAMYAAXYMXCMXAYWYWY -ACN-
AAY- CAR- AAY- AAY- AAY- AAY- AAY,  AAY- AAY- CAR- AAY- AAY-

AAY- AAAAWEAQWW%MYWNWNAAM AAHKCWYJBMY ﬁNW AAY-
AAY- ANYEPONC NYAM%&%%@%KAQJ&%%&E%W eaaQL ABRPAAFEAFRIAL -
contai ni ng 3-7 ‘am no_ acl residues wt Aspar agi ne) as the nmjor
const i ARETAA BN AAA YHAG Nt -AACIAEN 1%§YrHéYw1ABK BONSRARY ulY-AAY-

any. ARCTARL A AR ERC AN AR ANl T AV R My o

GAR- AAMAYARA WARIWOAA YORCNGRA YARCNAARY AAXY , AAXY AAXY — IBNR= 0= A0V

o A SRR Y AR AR AR RGN ARy - ARV RENSAEK
AAY-AAY, AAY-AAY-AAY-ACN-AAY-ACN-AAY, AAY-AAY-AAY-ACN-AAY-
AAY-ACN, AAY-AAY-AAY-AAY-ACN-ACN-AAY, AAY-AAY-AAY-AAY-ACN-
AAY-ACN- AAY-AAY-AAY-AAY-AAY-AAY-ACN, ACN-AAY-AAY-AAY-AAY-
AAY-ARY, AAY-ACN-AAY-AAY-AAY-AAY-AAY, AAY-AAY-ACN-AAY-AAY-
AAY-AAY, AAY-AAY-AAY-ACN-AAY-AAY-AAY, AAY-AAY-AAY-AAY-ACN-
AAY-AAY, AAY-AAY-AAY-AAY-AAY-ACN-AAY

Oligonucleotides of peptide motifs containing 3-7 amino acid

residues with N(Asparagine) as the major constituent and

A(Alanine) as the minor constituent

AAY-AAY-GCN, GCN-AAY-AAY, AAY-GCN-AAY, AAY-AAY-AAY-GCN, GCN-
AAY-AAY-AAY, AAY-GCN-AAY-AAY, AAY-AAY-GCN-AAY, AAY-AAY-AAY-
AAY-GCN, GCN-AAY-AAY-AAY-AAY, AAY-GCN-AAY-AAY-AAY, AAY-AAY-
GCN-AAY-AAY, AAY-AAY-AAY-GCN-AAY, AAY-AAY-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-
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GAR- AAY- AAY- AAY- GAR, AAY- GAR- GAR- AAY- AAY, AAY- GAR- AAY- GAR- AAY,
AAY- GAR- AAY- AAY- GAR, AAY- AAY- GAR- GAR- AAY, AAY- AAY- GAR- AAY- GAR,
AAY- AAY- AAY- AAY- AAY- GAR, GAR- AAY- AAY- AAY- AAY- AAY,

AAY- GAR- AAY- AAY- AAY- AAY, AAY- AAY- GAR- AAY- AAY- AAY, AAY- AAY-

AAY- GAR2OAMYY, AARLAARY AARY AARY 2 BB AR GWAMAMA#A&A@&&@R
GAR- GAR- AAY- AAY- AAY- AAY, ~GAR- AAY- GAR- AA AAY. AA

GAR- AAYAMYCGN?AMYAMYAA@RAMYAMYAMYG@&F@WAWM\AAY AAY-
AAY-AAYA@@fdéﬂgAAQAXA@ARaﬁQBAAQYAAQXAﬁfdbcﬁ@ﬂkﬁﬁﬁuﬁﬁﬁé¥¥kAf¥xﬁf¥“’
AAY- GAR- AAY- AAY- GAR- AAY, ~AAY- GAR- AAY- AAY- AAY-

AAY- AAY-CONRGGANR- SAN-GAN-AAKYAARYAEKRAALY - @R—WGWM\AAY ARY,

AaY- CAR AN AP RAY 02 AR A i G B B N SO

GAR- AAY-P@!RWRAAKYG}SNY AAY - GCRRGAKYABARARNYARAR- APGINAAY -GCN-

A e e e e VRN AR e A

GAR- AAYAMYWRGENYGENVAMRAA@ARAAAM%W&FECWEA%AY AAY-

GGQEZ AGQE%@Y% 5: %ﬂ&iﬁ* YGQ%GQ@X A YA&%@% Y-GCN-

GAR- GAR-ARXY-GAATY- AAY--GAR-AAY - AMRGGARG@NWMY-WGWMAY AAY-

o ST IR MR- SO SRt o

AAY- GAR BRAY-AGAR. GER-AAY—SSN-AAKYABARGEIRYARNY- GAR-AATEQYOAAY - AAY -
anY- R oo SRS RAY B chRVS ARy il Al i e-any-
AAY- AAY-GGARAGAR- GAR-AAY-AAY -GARYAAEYABARGGNR. GAV-A/GATRAVAAY~GCN-

A AnY RN, G- EAS- ARV oRRT S Ay A A Y aa - RaY-
x¥ QXGMWGGNR GAR-GAR-AAY -GARYAARYARAAYAILAR- CRNR- GANCAKXYRAAY-GCN~

GAR- GAR-

Ry AN RAV- AR AR ARy, e R hay-any-

AAY-GCN,
AAY-AAY,
AAY-GCN,
GCN-AAY,
GCN-AAY,
AAY-GCN,
GCN-AAY,
GCN-AAY,
GCN-GCN,
AAY-GCN,
GCN-GCN,
AAY-AAY,
AAY-AAY,
AAY~GCN,
AAY-AAY,
GCN-AAY,

AAY-GCN-GCN-GCN-AAY-AAY-AAY,
AAY-GCN-GCN-AAY-AAY-GCN-AAY,
AAY-GCN-AAY-GCN-GCN-AAY-AAY,
AAY-GCN-AAY-AAY-AAY~-GCN-GCN,
AAY~-GCN-AAY-GCN-AAY-AAY-GCN,
AAY-AAY~-GCN-GCN-GCN-AAY-AAY,
AAY-AAY-GCN-GCN-AAY-AAY-GCN,
AAY~AAY-GCN-AAY-GCN-AAY-GCN,
AAY-AAY-AAY-GCN-GCN-GCN-AAY,
AAY-AAY-AAY-GCN-AAY-GCN~GCN,
GCN-GCN-AAY-AAY-AAY-AAY-AAY,
GCN-AAY-AAY-GCN-AAY-AAY-AAY,
GCN-AAY-AAY-AAY-AAY-GCN-AAY,
AAY-GCN-GCN-~AAY-AAY-AAY-AAY,
AAY-GCN-AAY-AAY-GCN-AAY-AAY,
AAY-GCN-AAY-AAY~-AAY-AAY-GCN,
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AAY-GCN-GCN-AAY-GCN~-
AAY-GCN-GCN-AAY-AAY-
AAY-GCN-AAY-AAY-GCN-
AAY-GCN-AAY-GCN-AAY-
AAY-GCN-AAY~-AAY-GCN-
AAY-AAY-GCN-GCN-AAY-
AAY-AAY-GCN-AAY-GCN-
AAY-AAY-GCN-AAY-AAY-
AAY-AAY-AAY-GCN-GCN-
AAY-AAY-AAY-AAY-AAY-
GCN-AAY-GCN-AAY-AAY-
GCN-AAY-~-AAY-AAY~-GCN-
GCN-AAY-AAY-AAY-AAY-
AAY-GCN-AAY-GCN-AAY-
AAY-GCN-AAY-AAY-AAY-
ARY-AAY-GCN-GCN-AAY-



AAY- AAY, GAR- AAY- AAY- GAR- AAY- AAY- AAY, GAR- AAY- AAY- AAY- GAR-  AAY- AAY,
GAR- AAY- AAY- AAY- AAY- GAR- AAY, GAR- AAY- AAY- AAY- AAY-  AAY- GAR,

AAY- GAR- GAR- AAY- AAY- AAY- AAY, AAY- GAR- AAY- GAR- AAY-  AAY- AAY,

AAY- GAR- AAY- AAY- GAR- AAY- AAY, AAY- GAR- AAY- AAY- AAY-  GAR- AAY,

AAY- GAR: AAY- AAY- AAY- AAY- GAR  AAY- AAY- GAR: GAR: AAY- ~AAY- AAY,

AAY- AN 2 A AATTRAYE AR YA RENAARYCARY AARB KRB Y CARN 7YY ~AAY -

AAY- WCMMWW%%MMY%ENGARA%&Y%XY%N -GCN-
AAY- AAY- AAY- GAR- AAY- GAR- AAY,  AAY- AAY- AAY- GAR-
AAY- AMAWMWCWYAﬁQNAWMM@RAYPMY@@ ARY-

AAY- A PieC NWM%%A%M&NAAXYAAXA@AXAYAMYEAXY -GCN-
AAY- GAR- AAY- AAY- AAY- AAY- AAY, AAY- AAY- GAR: AAY-
AAY- AMAW@WWYAA\KYAA\PYAﬁ?NAAQCWYW ﬁNVY ARY-

AAY- A%f\%ﬁ%pﬁ%&‘%wm@? 'quwﬁ&eom@em?ie@ﬁmw i fs

containing 3 -7 'amno acid residues wth ( paragi ne) as the major
const i ARETAA BN AAAAR SHAAY HON 2D RAYTRAASY BBKSBAY nBAY - ARY-GAN= CAY,

CAY- AAYR PO y AP F AR AR Y AN AN ON-&AY. 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- AAYL hgenwaleotihde nof peptide mevifsyconfging

CAY- AAXe SOOI ARK, K Yhe CAYs Ahe of\A\éc%‘é 1%¥n‘€ménd

Y_ - 'A - AVA - AVA AVA
AAY—AA§43§@1M§W’aﬁhﬁhqvmﬁmﬂﬂfqgﬂﬁilﬁﬂﬂn@AY AAY—AAY—AAY—AAY—AAY—CAY
CAY- AAY- AAY- AAY- AAY- AAY,  AAY- CAY- AAY- AAY- AAY- AAY,

AAY- AAXA@%WGN&@%A%%MM%&YCAXYAAXAMXAY —AAY-AGY, AGY-
AAY- AAY- AAY- AAY- CAY- AAY, AAY- AAY- AAY- AAY-  CAY- CA
CAY- CAAAWWM\AWGWWYCAWAMKM‘GXAMY: AAY-AAY~-AAY-

CAY- AAXAWG@YAMYAM\AAMYAAXA&AXG?AXA@AXAYCMYA%Y ~AAY-
AwwﬁﬂwwﬁﬂwWﬁC$W’ AAY- CAY- CAY- AAY- AAY- AAY- CAY- AAY- AAY,
AAY- CMGWWEA\AM\AAMAWYMAAMMM@KAY AGY-AGY, AGY-

AGY-AAY-AAY-AAY, AGY-AAY-AGY-AAY-AAY, AGY-AAY-AAY-AGY-AAY,
AGY-AAY-AAY-AAY-AGY, AAY-AGY-AGY-AAY-AAY, AAY-AGY-AAY-AGY-
AAY, AAY-AGY-AAY-AAY-AGY, AAY-AAY-AGY-AGY-AAY, AAY-AAY~AGY-
AAY-AGY, AAY-AAY-AAY-AAY-AAY-AGY, AGY-AAY-AAY-AAY-AAY-AAY,
AAY-AGY-AAY-AAY-AAY-AAY, AAY-AAY-AGY-AAY-AAY-AAY, AAY-AAY-
AAY-AGY-AAY-AAY, AAY-AAY-AAY-AAY-AGY-AAY, AAY-AAY-AAY-AAY-
AGY-AGY, AGY-AGY-AAY-AAY-AAY-AAY, AGY-AAY-AGY-AAY-AAY-AAY,
AGY-AAY-AAY-AGY-AAY-AAY, AGY-AAY-AAY-AAY-AGY-AAY, AGY-AAY-
AAY-AAY-AAY-AGY, AAY-AGY-AGY-AAY-AAY-AAY, AAY-AGY-AAY-AGY-
AAY-AAY, AAY-AGY-AAY-AAY-AGY-AAY, AAY-AGY-AAY-AAY-AAY-AGY,
AAY-AAY-AGY-AGY-AAY-AAY, AAY-AAY-AGY-AAY-AGY-AAY, AAY-AAY-
AGY-AAY-AAY-AGY, AAY-AAY-AAY-AGY-AGY-AAY, AAY-AAY-AAY-AGY-
AAY-AGY, AAY-AAY-AAY-AAY-AGY-AGY-AGY, AGY-AGY-AGY-AAY-AAY-
AAY-AAY, AGY-AAY-AGY-AGY-AAY-AAY-AAY, AGY-AAY-AGY-AAY-AGY-
AAY-AAY, AGY-AAY-AGY-AAY-AAY-AGY-AAY, AGY-AAY-AGY-AAY-AAY-
AAY-AGY, AGY-AAY-AAY-AGY-AGY-AAY-AAY, AGY-AAY-AAY-AGY-AAY-
AGY-AAY, AGY-AAY-AAY-AGY-AAY-AAY-AGY, AGY-AAY-AAY-AAY-AGY-

AN

- é
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AAY- AAY- CAY- CAY- AAY- AAY, AAY- AAY- CAY- AAY- CAY- AAY, AAY- AAY-
CAY- AAY- AAY- CAY, AAY- AAY- AAY- CAY- CAY- AAY, AAY- AAY- AAY- CAY- AAY- CAY,
AAY- AAY- AAY- AAY- CAY- CAY- CAY, CAY- CAY- CAY- AAY- AAY- AAY- AAY,
CAY- AAY- CAY- CAY- AAY- AAY- AAY, CAY- AAY- CAY- AAY- CAY- AAY- AAY,

CAY- AAY2GALARY - ABY-EAY-ARY - A BAY A AAYA G AAY - -2 A AAA A Y - AR Y -
CAY- AAY- AAY- CAY- CAY- AAY- AAY,  CAY- AAY- AAY- CAY- AAY-  CAY: AAY,
CAY- AAYAEXYAGKY- ARY-ARY-EAY-AGAYAARYARAYA RN Y - AR -AGYARYNAAY -AGY -

CAY- AAY Y- Y- - - - Y- (- \A - -
AR i VA A AR S vl i VAV A A RS
CAY- CAY-ARXY-AGXY- AAY-BAY-ARY-AGAYAEAYARAYARYY- A -AGYAQAAY-AGY -
AAY- CAY-GAYGAY- AAY- AAY- AAY. » AOY 7 LAY 5 SAYs AAY-GAX -2 AAYCAAY A v _ A nv—
v v PERC R ARV AR AGY - AR AR AR AR acY Y iy -y
AAY- CAY-ARXY-AGAY- BAY-ALY=-AAY-ABAYAGAYARLYARW Y- AN -=AQRAMNAAY-AGY -
. v RV ARy AR -EET- Y AR AR A G BA At Y oy -aay -
AAY- AAY-DGXY-ABAY- BAY-ALY-AAY -ABAYAALYARLAYAGD Y- N=AQY-PRAANYRRGY -
Y. vy AR ARy, AAY-RAY Ky A AR AL ALY AAY AT Y Y -aay -
AAY- AAYAGKY-ABKY- GAY-BAY-ALY-AGKYARAYARNYAGY Y- ANY-AYOACOAAAY-AGY -
AAY- AAY- Y- Y- AAY- - Y- Y= Yz Y- - Y-

S oy TR AR - SR Y - AR A AR A AN AT G iy -2y -

CAY- AAY-AGXYAGXY- AAY-AAY=AAY-AGAYAGAYARYYARYYY-ADN-AMVOANYAGY -AGY -

CAY- AAY-AAY-ABY- AAY- CAY- AAY, » CAY: AAY: AAY;: AAY- AAY-- AAY- CAY, - 2

VIR o M VS A A IS MRV I T VAL S ALY,

AAY- CAYAEXY-AGXY- BAY-ALY-AAY-AAAYARAYARANYARYY - XGYY=-A K AAGYYAAY-AAY -

v oy TRV ARRY. BRY-ARY- AT ARRYAAR AR AST A ARV A ey -

AAY- AAYABAXY-RAKXY- ARY-AAY-BAY;-AARYA AAYAGAYAYY- XGNY-A VAN AY-AAY -

AAY- AAY- AAY- CAY- AAY- CAY- AAY, Y- AAY- AAY: CAY- AAY- .

v, Ay ARV A ARV - HRY-ARY - AR ARG AR A Sl £ AGY BAT iy -aay -
AAY-AAY, AAY-AGY-AAY-AAY-AGY-AAY-AAY, AAY-AGY-AAY-AAY-AAY-
AGY-AAY, AAY-AGY-AAY-AAY-AAY-AAY-AGY, AAY-AAY-AGY-AGY-AAY-
AAY-AAY, AAY-AAY-AGY-AAY-AGY-AAY-AAY, AAY-AAY-AGY-AAY~-AAY-
AGY-AAY, AAY-AAY-AGY-AAY-AAY-AAY-AGY, AAY-AAY-AAY-AGY-AGY-
AAY-AAY, AAY-AAY-AAY-AGY-AAY-AGY-AAY, AAY-AAY-AAY-AGY~-AAY-
AAY-AGY, AAY-AAY-AAY-AAY-AGY-AGY-AAY, AAY-AAY-AAY-AAY-AGY-
AAY-AGY- AAY-AAY-AAY-AAY-AAY-AAY-AGY, AGY-AAY-AAY-AAY-AAY-
AAY-AAY, AAY-AGY-AAY-AAY-AAY-AAY-AAY, AAY-AAY-AGY-AAY-AAY-
AAY-AAY, AAY-AAY-AAY-AGY-AAY-AAY-AAY, AAY-AAY-AAY-AAY-AGY-
AAY-AAY, AAY-AAY-AAY-AAY-AAY-AGY-AAY

Oligonucleotides of peptide motifs containing 3-7 amino acid

residues with N (Asparagine) as the major constituent and

Q(Glutamine) as the minor constituent

AAY-AAY-CAR, CAR-AAY-AAY, AAY-CAR-AAY, AAY-AAY-AAY-CAR, CAR-
AAY-AAY-AAY, AAY-CAR-AAY-AAY, AAY-AAY-CAR-AAY, AAY-AAY-AAY-
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AAY- CAY- AAY- AAY- AAY- AAY- AAY- AAY- CAY, CAY- AAY- AAY- AAY- AAY-
AAY- CAY- AAY- AAY- AAY- AAY- AAY, AAY- AAY- CAY- AAY- AAY- AAY- AAY,
AAY- AAY- AAY- CAY- AAY- AAY- AAY, AAY- AAY- AAY- AAY- CAY- AAY- AAY,
AAY- AAY- AAY- AAY- AAY- CAY- AAY O i gonucl eotides of peptide notifs

containing 3-7 amno acid residues w.th_N(As aragl ne) as_the rraj or

const i PBAEREARNCARY AT AR Y PIRGTADY a SAREAR REY —EORs AR uehp Y -AA

AAY- AAYA AR Y GERY AR YWRA Y AR -@aR-AAY, AAY-AAY-AAY=-CAX-CARY-CAR-
AAY- AAY- AAY, AAY- GAY- AAY- AAY, AAY- AAY- GAY- AAY. AAY- AAY- AAY- AAY- GAY,
GAY- AATRR7A4 YrAA YodAY n CARTAA YOARTARYAARY , ASBRRARY ~AAY-GAR= AAY,

AAY- AR ABY A EAYR AAVA Y AR A ARTGRKEGAYY -BAY-, FAY- AAX-ARY- AN

GAY- AAY- GAY- AAY- AAY, GAY- AAY- AAY- GAY- AAY,  GAY- AAY- AAY- AAY- GAY,

AAY- CARA BAYBAYYCARYAA Y7RA Y CARNAMAEAPA YAKRR - BAR-BAY. ARRY ABAY TAR-

ANY- AR GOV AT A aa A AV GOy Y CRYR ARY- ARY- ARY- ARY= ARY; GAY.
GAY- AAY- AAY- AAY- AAY- AAY,  AAY- GAY- AAY- AAY- AAY-

AAY- AA%@%MAMAMAYW [ARAY “RAN ~CAR- A}W‘AAY AAY, AAY-AAY-
ANY- AR AN A BN A A PO AN ARKARXR BAY, OAXr-ay-AAY-AAY-
GAY- GAY- AAY- AAY- AAY- AAY, GAY- AAY- GAY- AAY- AAY- AAY,

GAY- AA@?ARA@‘(A@YC&BWCWAWWYWYAA@@M‘AKA?ARGAMAM!Y ARY,
AAY- AAYp Q%%YWR%\?%\? %MMYMY* @M ARY, CAXR-ARY=
AAY- GAY- AAY- AAY- GAY- AAY, AAY- GAY- AAY- AAY- AAY-

AAY- M%WWMAM\AAWWMWG&MMMYMWMM CAR-
GAY- AN A EAYA AU AN A AN A AN K AR RAAX TR O - SAY;
AAY- AAY- AAY- AAY- GAY- GAY- GAY. Y- GAY-

GAY- AAMWWWMAMAY IG&\AWYGQBWY GWR-AA% ANYY AAY-
GAY- WA%%WA@YMM%%ﬁﬁXMYMXAYWYGAXY ~CAR-
GAY- AAY- AAY- GAY- GAY- NAY- AAY,  GAY- AAY- ARY- GAY- AAY- GAY- AA

GAY- WM%@WWWRAAWQARMHRWY AAY-

G- AV AR B R A A R AR VA AT EAR YOS -ca-

AAY- AAY,

AAY,

GAY,

GAY-

AAY-AAY, CAR-AAY-CAR~AAY-AAY-
CAR-AAY~-AAY-CAR-AAY-
CAR-AAY-AAY-AAY-CAR-
CAR-AAY-AAY-AAY-AAY-
CAR-CAR-AAY-AAY-CAR-
CAR-CAR-AAY-AAY-AAY-
AAY-CAR-CAR-AAY-CAR-
AAY-CAR-CAR-AAY-AAY-
AAY-CAR-AAY-AAY-CAR-
AAY-CAR-AAY-CAR-AAY-
AAY-CAR-AAY-AAY-CAR-
AAY-AAY-CAR-CAR-AAY-
AAY-AAY-CAR-AAY-CAR-
AAY-AAY-CAR-AAY-AAY-
AAY-AAY-AAY-CAR-CAR-
AAY-AAY-AAY-AAY-AAY-
CAR-AAY~CAR-AAY~AAY-

AAY-CAR,
CAR-AAY,
AAY-CAR,
CAR-CAR,
AAY-AAY,
AAY-CAR,
AAY-AAY,
AAY-CAR,
CAR-AAY,
CAR-AAY,
AAY-CAR,
CAR-AAY,
CAR-AAY,
CAR-CAR,
AAY-CAR,
CAR-CAR,

CAR-AAY-CAR-AAY-AAY-CAR-AAY,
CAR-AAY~-AAY-CAR-CAR-AAY-AAY,
CAR-AAY-AAY-CAR-AAY-AAY-CAR,
CAR-AAY~-AAY~AAY-CAR-CAR-AAY,
CAR-CAR-AAY-CAR~-AAY-AAY-AAY,
CAR-CAR~-AAY~-AAY-AAY-CAR-AAY,
AAY-CAR-CAR-CAR-AAY-AAY-AAY,
AAY-CAR-CAR-AAY-AAY-CAR-AAY,
AAY-CAR-AAY-CAR-CAR-AAY-AAY,
AAY-CAR-AAY-AAY-AAY-CAR-CAR,
AAY-CAR-AAY-CAR-AAY-AAY-CAR,
AAY~-AAY-CAR-CAR-CAR-AAY-AAY,
AAY-AAY-CAR-CAR-AAY-AAY-CAR,
AAY-AAY-CAR-AAY-CAR-AAY-CAR,
AAY-AAY-AAY-CAR-CAR-CAR-AAY,
AAY-AAY-AAY-CAR~AAY-CAR-CAR,
CAR-CAR-AAY-AAY-AAY-AAY-AAY,
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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- AAY- AAY,

AAY- GAY- GAY- AAY- AAY- GAY- AAY, AAY- GAY- GAY- AAY- AAY- AAY- GAY,

AAY- GAY- AAY- GAY- GAY- AAY- AAY, AAY- GAY- AAY- AAY- GAY- GAY- AAY,

AAY- GAY pAAYpAAY- AAK-GAY-FTAY - CARYA FORYA AAYA LAY - R A KA AR A Y-CAR-
AAY- GAY- AAY- GAY- AAY- AAY- GAY, AAY- GAY- AAY- AAY- GAY- AAY- GAY,

AAY- AAYPEXTABKY. EAR-AAY-AAY-AAXYAARYCRRATA Ay - AR - ARYTAAYNRAY -AAY -
AAY- AAY 2GAYCRAY- AAY-—OAK—CAK - AR p AAYA SAYR VY - K200 - c;@A\i\;pﬁ%AR BDAY-
AAY- AAY- GAY- AAY- GAY- AAY- GAY, AAY- AAY- GAY- AAY- AAY-  GAY- GA

AAY- AAYARXYTABXY- BAY-CAR- AAY APRYCARYAARARY- @WCWY -AAY-
AAY- AAY-ARYAGRY- AAY-ERK= BRY -~ p ARY A AAYA AAYC A Y- XV A}Q%;@%AR -AAY-
GAY- GAY- AAY- AAY- AAY- AAY- AAY,  GAY- AAY- GAY- AAY- AAY-  AAY-

GAY- AAYMA(YA@KY- AAY- AAY— SAR-AGKYCARYARNYA LYY - WAWAIB«\AAY -AAY-

AAY- CAY RARY- Y RAY AT MRV CAY AR Sy T Ay PR -CAR~

A CAY ARV EAY GAY~ARY- ARY -CATATALC ARABAY AN ANPAHAYAR-AY -
AAY- GAYAAYARY- - \( Y- -
Ay AR CAYCARY. Y AT RAY. AR AY- CAY. Y. - CAY say P VCBR

AAY- AAYAGXYCARY- AAY- MYr@YrmYAM%M%@Y-@WAWWAY AAY-

AAY- AAY Y Y- - - = -
PR o TS M VR e VS VM N S R
AAY- AAYAAXYAAKY- AAY-AAY-EAY- C@YAMYAM'YAMY DN -AMARYNAAY -CAR-
AAY- GAY Y Y- = Y- AAY- AAY- AAY,

AAY- AAY- V- %% %? %g MC%Y Y- GAY- AAY- AAY,

AAY- AAY- AAY- AAY- AAY- GAY- AAY A i gonucl eotides of pept [ de motifs
cont ai ':.e genpcigiofiddesgc pd .-’“‘ 16ROy 4 P CONEF : )3 ATHA Q1
const i t yent; ad TEANKRGRAHIR: o35 téé GHE ACN,
ACN- CON-GEN—GaNACNCGIN

GG\- ACI\I-%&M}C@@G\IBACRM@GN} HG‘EI\F@!}\F@

AAY-AAY-GAR, GAR-AAY-AAY, AAY-GAR-AAY, AAY-AAY-AAY-GAR, GAR-
AAY-AAY-AAY, AAY-GAR-AAY-AAY, AAY-AAY-GAR-AAY, AAY-AAY-AAY-
AAY-GAR, GAR-AAY-AAY-AAY-AAY, AAY-GAR-AAY-AAY-AAY, AAY-AAY-
GAR-AAY-AAY, AAY-AAY-AAY-GAR-AAY, AAY-AAY-AAY-GAR-GAR, GAR-
GAR-AAY-AAY-AAY, GAR-AAY-GAR-AAY-AAY, GAR-AAY-AAY-GAR-AAY,
GAR-AAY-AAY-AAY-GAR, AAY-GAR-GAR-AAY-AAY, AAY-GAR-AAY-GAR-
AAY, AAY-GAR-AAY-AAY-GAR, AAY-AAY-GAR-GAR-AAY, AAY-AAY-GAR-
AAY-GAR, AAY-AAY-AAY-AAY-AAY-GAR, GAR-AAY-AAY-AAY-AAY-AAY,
AAY-GAR-AAY-AAY-AAY-AAY, AAY-AAY-GAR-AAY-AAY-AAY, AAY-AAY-
AAY-GAR~-AAY-AAY, AAY-AAY-AAY-AAY-GAR-AAY, AAY-AAY-AAY-AAY-
GAR-GAR, GAR-GAR-AAY-AAY-AAY-AAY, GAR-AAY-GAR-AAY-AAY-AAY,
GAR-AAY-AAY-GAR-AAY-AAY, GAR-AAY-AAY-AAY-GAR-AAY, GAR-AAY-
AAY~AAY-AAY-GAR, AAY-GAR-GAR-AAY-AAY-AAY, AAY-GAR-AAY-GAR-
AAY-AAY, AAY-GAR-AAY-AAY-GAR-AAY, AAY-GAR-AAY-AAY-AAY-GAR,
AAY-AAY-GAR-GAR-AAY-AAY, AAY-AAY-GAR-AAY-GAR-AAY, AAY-AAY-~
GAR-AAY-AAY-GAR, AAY-AAY-AAY-GAR-GAR-AAY, AAY-AAY-AAY-GAR-
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GGN- ACN, ACN- GG\- GGN- GG\ GGEN, GG\ ACN- GGN- GAN- GG, GGEN- GA\-
ACN- GGN- GGN, GGN- GG\ GGAN- ACN- GGN,  GGN- GEN- GG\- ACN- ACN,  ACN-
ACN- GG\ GGN- GGN,  ACN- GGN- ACN- GAN- GGN,  ACN- GG\- GG\ ACN- GGN,
ACN- GGN- GGN- GGN- ACN,  GGN- ACN- ACN- GG\ GGN,  GGEN- ACN- GGN- ACN- GGN,

G G BRI A e RO R GRRGERR oRR RCR R~ SRR AR KA

GG\- AGhR G 156N MAWR@XYA@NY%%MY@R% -GAR-
GGN- ACN- GGN- GGN ACN- ACN,

GGEN- GEN- GG\-
ACN- A&WW@}@WA%&%MA%RG&Y@&@WY GAR-AAY-ARY-
ACN- GG Bk BN KB YA YA K FCE RGN YORNY ACHARCAR Y ANy GERR -aAY -

GG\ GG\ GG\- ACN, - GGN- ACN- ACN- GGI\- GO\ GG, ~ GGN- ACN- GG\ ACN- - GG GG,
CON- ACRE R RGN AR A TSR RAAR YGARY GERRECRARCRR Y ~AAY -AAY -GAR~

GGN\- mm&%mmxﬁ@m@m%A%ﬁ%Y%% -AAY-
ACI\I-GGI\I—GC—]\I—ACJ\I GG\ GGN- GG\ ACN- ACN- GG, GON- G- GGN- ACN- - GG\ ACN,

GON- GCRR RIS R G AR GARN ANCIGARNAR YRR Y ABRY GoRA RCRAR R TR\ ~GAR~
A(»+CIihfIXhf¥1¢AﬁRtAREkA¥HxAvwﬂxv3aNRA§NY¢EhhﬁﬁthCﬁﬁkEiﬁk -AAY-
ACN- GAN- ACN- GG\ GGN- ACN- GGN, ACN-
ACN-czﬁﬁ%Iﬁﬁ&«)@&%)@kﬁ}@ﬁ§3€A%mﬁ@ﬁaéﬁfeéﬁXAcﬁﬁ&Eﬁ@RAEABcﬁﬁF GAR-
ACN- CIAA%AC&%MMA%@MG@&RG@W%&%R%M—AAY—
ACN- GGN- GGN- GGN\- ACN- ACN- GGN,  ACN- GGN\- GG\ GGN- GG\ ACN- A
A(»+A(ﬁﬁtxﬁﬁ&xw@%ia@k&a@kﬁa@ABmﬁﬁRmﬂﬁXGéﬁYGGNAAcNARcﬁﬁﬂcﬁ#ﬁ GAR-
ACN- ACBh Kk & N AT 2 YAGIR vAGHRCGNR CA SCiin R Rl AGRR-AAY -
GGN- ACN- ACN- ACN- GG\ GGN- GGN,  GGN- ACN- ACN- GGN- ACNE 127 GG\ GON,
CE»&A(ﬁﬁ%(#ﬁix}@ﬁia@HRJ@AXHGARH&Q%N@QYAQRRGGNA@EﬁﬁRGﬁﬁﬂﬁ@%ﬁ GAR-
GON- AGhR i O AN A AN A @@M%%%@%Y%C@h -ARY-
GGN- ACN- GAN- GGN\- GGN- ACN- ACN,  GGN\- ACN- GGN- A ACN-

GG\ A@AWW%@AWYAWG@NRMMCNAY@RM GAR-

G G AR AN T A O A ACKR AP ACK  ACKR R A1~

GG\ GGBARCRRRGNAANCRA RGN AL ARSGRRGGRRABRY CCNATBGAA Y -AA Y -GAR-GAR-

AAY-GAR,
GAR-GAR,
AAY-ARY,
AAY-ARY,
AAY-GAR,
AAY-ARY,
GAR-AAY,
AAY-ARY,
GAR-AAY,
AAY-AAY,
AAY-GAR,
AAY-GAR-
AAY-ARY,
AAY-ARY,
AAY-ARY,

AAY-AAY-AAY-GAR-AAY-GAR-GAR,
GAR-GAR-AAY-AAY-AAY-AAY-AAY,
GAR-AAY-AAY-GAR-AAY-AAY-AAY,
GAR-AAY-AAY-AAY-AAY-GAR-AAY,
AAY-GAR-GAR-AAY-AAY-AAY-AAY,
AAY-GAR-AAY-AAY-GAR-AAY-AAY,
AAY-GAR-AAY-AAY-AAY-AAY-GAR,
AAY-AAY-GAR-AAY-GAR-AAY-AAY,
AAY-AAY-GAR-AAY-AAY-AAY-GAR,
AAY-AAY-AAY-GAR-AAY-GAR-AAY,
AAY-AAY-AAY-AAY~GAR-GAR-AAY,
AAY-AAY-AAY-AAY~-AAY-AAY-GAR,
AAY-GAR-AAY-AAY-AAY-AAY-AAY,
AAY-AAY-AAY-GAR-AAY-AAY-AAY,
AAY-AAY-AAY-AAY-AAY-GAR-AAY

123

AAY-AAY-AAY-AAY-AAY-
GAR-AAY-GAR-AAY-AAY-
GAR-AAY-AAY-AAY-GAR-
GAR-AAY-AAY-AAY-AAY-
AAY-GAR-AAY~-GAR-AAY-
AAY-GAR-AAY-AAY-AAY-
AAY-AAY-GAR-GAR-AAY-
AAY-AAY-GAR-AAY-AAY-
AAY-AAY-AAY-GAR-GAR-
AAY-AAY-AAY-GAR-AAY-
AAY-AAY-AAY-AAY-GAR-
GAR-AAY-AAY-AAY-AAY-
AAY-AAY-GAR-AAY-AAY-
AAY-AAY-AAY-AAY-GAR-



ACN- ACN, GGN- GG\ GG\- ACN- ACN- ACN- GG,  GG\- GGN- GGN- ACN- ACN-
GGON- GGEN- GAN- ACN- GG\ ACN- ACN,  GGN- GGN- GG\ GGN- GGN- - ACN- ACN,
ACN- ACN- GGN- GGN- GAN- GG\- GGEN,  ACN- GG\- ACN- GGN- GGN- - GG\ GGN,
ACN- GG\ GGN- ACN- GGN- GG\- GG, ACN-GG\I-GG\I-GG\I-ACN- GGN- GG,

GGN- ACN,

GG\ GG\I-GG\I,

G GG\ ACN- GGN,
GGI\I-GGI\I—ACI\I—GG\I—GG\I—GG\I—AG\I GG\- GGN- GGN- ACN- ACN- - GGN- GG\,
CIJ\I—CIJ\I—WC@Q\I- AON-BAY-PAEN- 87K CEXF MK G -k Ak CAY, CAY-

e A T R s e N

GGN- ACN-AEENCAEN- CAN--BAN-BAN-ABTNAGTN- ARKF CIoNF 5K+ AIGGNMGGN, AAY -AAY -

o CN BB ABY B B oSt ol 1 Geb o ppri e mey 1 Y

cont ai niGhy DAY -HHYTAAYaC iCAS ~PEYEBESAM t RAY gfHET ARy —AAY + CReY A} or

const | t%ﬁ@%&ﬁ%@ﬁ&?@%%?&t gﬁﬁﬁk@k@@"

GG\I- CCN-A&3N- BAY - BEN, ABCNAECRNCBCNAGR GCNMAY -AAY-CAY -

GO G G NN ER N e, CRE B B R B

GCN— AAZCRAGCRABCNABINABIGRNCAY GO G -GN CARIGIN Y -

o BN AN B PR NP RECRP ER PR o B GRSy

GCN- CON-GAGN-UAAN- CAY--GANY -AAGCRATENATCNATONC BCNREGNAY-AAY-AAY -AAY,

%@@C%M%%C%%‘%}X AAY, CAY-RAY-

GCN-GCN—

AAY-AAY,

AAY-AAY-CAY-CAY-AAY-AAY,

,AAY-CAY-AAY-CAY-

AAY—CAY-AAY—AAY—CAY—AAY, AAY-CAY-AAY-AAY-AAY-CAY,

AAY-AAY-CAY-AAY-CAY~AAY, AAY-~-AAY-

CAY-AAY-AAY-CAY, AAY-AAY-AAY-CAY-CAY-AAY, AAY-AAY-AAY-CAY-

AAY-CAY,
AAY-AAY,
AAY-AAY,
AAY-CAY,
CAY-AAY,
AAY-CAY,
CAY-CAY,
AAY-AAY,
AAY-CAY,
AAY-AAY,
AAY-CAY,
CAY-AAY,
CAY-AAY,
AAY-CAY,

AAY-AAY-AAY-AAY-CAY-CAY-CAY,
CAY-AAY-CAY-CAY-AAY-AAY-AAY,
CAY-AAY-CAY-AAY-AAY-CAY-AAY,
CAY-AAY-AAY-CAY-CAY-AAY-AAY,
CAY-AAY-AAY-CAY-AAY-AAY-CAY,
CAY-AAY-AAY-AAY-CAY-CAY-AAY,
CAY-CAY-AAY-CAY-AAY-AAY-AAY,
CAY-CAY-AAY-AAY-AAY-CAY-AAY,
AAY-CAY-CAY-CAY-AAY-AAY-AAY,
AAY-CAY-CAY-AAY-AAY~CAY-AAY,
AAY-CAY-AAY-CAY-CAY-AAY-AAY,
AAY-CAY-AAY-AAY-AAY-CAY-CAY,
AAY-CAY-AAY-CAY-AAY-AAY-CAY,
AAY-AAY-CAY-CAY-CAY-AAY-AAY,
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CAY-CAY-CAY-AAY-AAY-
CAY-AAY-CAY-AAY-CAY-
CAY-AAY~CAY-AAY~-AAY-
CAY-AAY-AAY~CAY-AAY~-
CAY-AAY-AAY-AAY-CAY-
CAY-AAY-AAY-AAY-AAY-
CAY-CAY-AAY~AAY-CAY-
CAY-CAY-AAY~-AAY-AAY-
AAY-CAY-CAY-AAY-CAY-
AAY-CAY-CAY-AAY-AAY-
AAY-CAY-AAY-AAY-CAY-
AAY-CAY-AAY~-CAY-BAAY-
AAY-CAY-AAY-AAY-CAY-
AAY-AAY-CAY-CAY-AAY-



GCN- GG\- GAN- GON- GG\ GGEN,  GON- GAN- GGN- GG\ GCN- GGN,  GCN- GG\-

GON- GGEN- GAN- GCN,  GGN- GCN- GON- GGIN- GGN- GGN,  GGN- GON- GGN- GCN- - GGI\-
GGN- GCN- GG\- GG\ GON- GGN, GG\ GON- GGN- GAN- GG\- GCN,

GGN- GAN- GCN- GON- GGN- GGN, GG\ GGN- GON- GGN- GCN- GGEN,  GAN- GG\-

G G G G ARG A R CAR CER R R CERY Ry -G

GCN- MMWMWMM@NM%%—MY—
GCN- GG\I- GCN- GG\ GG\- GCN- GGN

GON- GGRP WWAWYG@YGQMMAWYM th CAY-
GON- G B MM YR OO YOOy PCNA GO y GV AV -y -
GCN- GG\- GGN- GGN- GCN- GON- GGN

GCN- WWWWW%@Y@YWMWYW déa‘ﬁ ARY-
GCON- G%%@G%W@Am%@cﬂm%% CAY-
GG\ GCN- GCN- GCN- GA\- GG\ GG,

ce @BWWW%&@M@@M@AMAYM tia\ﬁf ARY-
GO G BRGNS Y YOy by PN @Oy G CEAY -y -
GGN- GCN- GGN- GGN\- GG\ GCN- GCN,, GG\ GCN- GG\ GCN-

cc G@BWWWY@A@M@&Y@G@WYW ch\ﬁf AAY-
GG\ mmmmmmm@%y%% -AAY~
GGN- GGN- GCN- GCN- GG\- GGN- GCN, GGN- GGN- GCN- GGN\- GCN-

GG\ GNWWWWWG@MW@GNAY@NY G@\JY AAY-
GG\ %%WMAW%%Y%% -CAY-
GG\ GO\ GGN- GCN- GGN- GON- GCN, GGN- GGN- GGN- GaN- GaN-

GCN\- WWWWAWWG@MGGNAWYW C@\IY AAY-
GON- GO ey Oy Al AN A p LMy Gy Gy GO SN %‘Y%‘x -
GCN- GG\ GAN- GON- GAN- GONF GGN, GO GGV GGV GG\ Ga- Y CAY
GG\ @AWWWW@M GCQA@@\IAYCENY @9\&’ -AAY-

G GO GO E G Co o A N G G o Ry -

GGN\- GGAR GEAR GONVGECNAMAOGNAGNE A YGER YGBRYCBRY CGRABGNAY -AAY -AARY-CAY -
AAY-AAY, AAY-AAY-AAY-AAY-AAY-CAY-AAY

GG\,

GCN,

Oligonucleotides of peptide motifs containing 3-7 amino acid

residues with N(Asparagine) as the major constituent and

D(Aspartic Acid) as the minor constituent

AAY-AAY-GAY, GAY-AAY-AAY, AAY-GAY-AAY, AAY-AAY-AAY-GAY, GAY-
AAY-AAY-AAY, AAY-GAY-AAY-AAY, AAY-AAY-GAY-AAY, AAY-AAY-AAY-
AAY-GAY, GAY-AAY-AAY-AAY-AAY, AAY-GAY-AAY-AAY-AAY, AAY-AAY-
GAY-AAY-AAY, AAY-AAY-AAY-GAY-AAY, AAY-AAY-AAY-GAY-GAY, GAY-

GAY-AAY-AAY-AAY, GAY-AAY-GAY-AAY-AAY, GAY-AAY-AAY-GAY-AAY,
GAY-AAY-AAY-AAY-GAY, AAY-GAY-GAY-AAY-AAY, AAY-GAY-AAY-GAY-

AAY, AAY-GAY-AAY-AAY-GAY, AAY-AAY-GAY-GAY-AAY, AAY-AAY-GAY~

AAY-GAY, AAY-AAY-AAY-AAY-AAY-GAY, GAY-AAY-AAY-AAY-AAY-AAY,
AAY-GAY-AAY-AAY-AAY-AAY, AAY-AAY-GAY-AAY-AAY-AAY, AAY-AAY-
AAY-GAY-AAY-AAY, AAY-AAY-AAY-AAY-GAY-AAY, AAY-AAY-AAY-AAY-
GAY-GAY, GAY-GAY-AAY-AAY-AAY-AAY, GAY-AAY-GAY-AAY-AAY-AAY,
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GCN- GG\, GG\ GG\- GCN- GEN- GG\ GG\- GCN,  GGN- GGN- GG GCN- GCN- - GAN- GGN,
GGON- GGEN- GAN- GCN- GG\ GCN- GAN,  GAN- GGN- GG\ GCN- GGN- - GGEN- GCN,
GGN- GAN- GG\- GG GON- GON- GG, GGN- GGN- GAN- GGE\- GCN- - GAN- GCN-
GGN- GAN- GGE\- GG\ GEN- GEN- GCN,  GCON- GGN- GAN- GGN- GAN - GAN- GG,

3 N AR A B T D S Do

GGN\- BBY-GRYgEAYCRAYt AHESARY, p%¥T%YTMY‘f@Y'
t th 1
gggsf‘: '[]:fg%t %‘ﬁ‘ndarﬂé?g(;ﬂc G -ARTLEHIS AL Aﬁ%ﬂf'ﬂﬂ@ @%ﬂr

as the mnor constituent ,
AGY- CON-AAANAAGGESAXGEATSRA YEBRY CCNABCRRARCYA Y ARYY - GISN- AN AN ~AAY -

AGY. GO T BN P A ARG PR R G Lot AP A -

GGON- GG\-AAGENGAGY- GAY - ABENAGENAGEBNGAGYCALYGAAGYCA YA GERR N A Y -

G AGY RGN ARy CREPAGYMRECRPY o A e BTGP -

GGN- GON\-AREGY-AATY- GANY,- AGENGAENAAGYAATSSAACGNAY CGBA GEAR R AR AR YAGY,

AGY- (XJ\L@@ @i %%L Aﬁ&&%’é@h@é@m AAY-GAY-AAY-

GGN— GON-GEZGNAGE)- ABY—GEN - AGENGEENAGENA BN A AGYCINGYARY -ARY-ARY~GAY -

A AL G R RO A MY By iy e o

GON- GGN\-GAGNGAGY, GBENGAGY-AAGY CONSRAGYCRGNRANGAA GERYGEON,

G Con R IRy ANPGRS PGy N R Y-AAL -

AGY— GG\-AZONGAGY, AGYAAGYALNAA CONAAYGNE AXGPG AYAA YER YAGY,

A COuMT ARGy ARCRY-GRG- MG A BREAGA BN Moo AT AY-AnY-

AGY- GON-AR-GARN- EEY-ABY-EEN - GAGYcHENAAGYA BON- AAN-GAGNRAY-AAY-GAY -

AGY- G —A%@,(' 'ﬁ"—%—%’—ﬁ%ﬁ%%ﬁ\? )('p%f\tc;p% O\ AY-GAY-AAY-

GAY-AAY,
AAY-GAY,
GAY-AAY,
GAY-AAY,
GAY-GAY,
AAY-GAY,
GAY~GAY,
AAY-AAY,
AAY-AAY,
AAY-GAY,
AAY-~AAY,
GAY-AAY,
AAY-AAY,
GAY-AAY,
AAY-AAY,
AAY-GAY,

AAY-GAY-AAY-GAY-AAY-AAY-GAY,
AAY-AAY-GAY-GAY-GAY-AAY-AAY,
AAY-AAY-GAY-GAY-AAY-AAY-GAY,
AAY-AAY-GAY-AAY-GAY-AAY-GAY,
AAY-AAY-AAY-GAY-GAY-GAY-AAY,
AAY-AAY-AAY-GAY-AAY-GAY-GAY,
GAY-GAY-AAY-AAY-AAY-AAY-AAY,
GAY-AAY-AAY-GAY-AAY-AAY-AAY,
GAY-AAY-AAY-AAY-AAY-GAY-AAY,
AAY-GAY-GAY-AAY-AAY-AAY-AAY,
AAY-GAY-AAY~AAY-GAY-AAY-AAY,
AAY-GAY-AAY-AAY-AAY-AAY-GAY,
AAY-AAY-GAY-AAY-GAY-AAY-AAY,
AAY-AAY-GAY-AAY-AAY-AAY-GAY,
AAY-AAY-AAY-GAY~-AAY-GAY-AAY,
AAY-AAY-AAY-AAY-GAY-GAY-AAY,
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AAY-GAY-AAY-AAY-GAY-
AAY-AAY-GAY-GAY-AAY-
AAY-AAY-GAY-AAY-GAY-
AAY-AAY-GAY~-AAY-AAY-
AAY-AAY-AAY-GAY-GAY-
AAY-AAY-AAY-AAY-AAY-
GAY-AAY-GAY-AAY-AAY-
GAY-AAY-AAY-AAY-GAY-
GAY-AAY-AAY-AAY-AAY-
AAY-GAY-AAY-GAY-AAY-
AAY-GAY-AAY-AAY-AAY-
AAY-AAY-GAY-GAY-AAY-
AAY-AAY-GAY-AAY~-AAY-
AAY-AAY-ARAY-GAY-GAY~
AAY-AAY-AAY-GAY-AAY~-
AAY-AAY-AAY-AAY-GAY-



AGY- GGEN, AGY- GG\ GG\ AGY- GG\ GGN- AGY, AGY- GG\ GG\ GG\ AGY-  GGN- AGY,
AGY- GGN- GG\ GG\ AGY- AGY- GGEN, AGY- GG\ GG\ GG\ GGN-  AGY- AGY,

AGY- AGY- GGN\- AGY- GG\ GGN- GGAN, AGY- AGY- GG\ GG\ AGY-  GGN- GG,

AGY- AGY- GGN\- GG\ GG\ AGY- GGAN, AGY- AGY- GG\ GG\ GG\ GGN— AGY

GGN- AGY- AGY- AGY- GGN- GGN- GGN, GG\ AGY- AGY- GGN\- AGY-

CON. ABRIRGHY CORPEAB KA ETAY Y A AG b Y -GN ABY-AAY -
GO AR ACKAACYA G E v G A0 GRY O AR AN Y-
GGN- AGY- GGN\- GGN- GG\ AGY- AGY, GG\ AGY- GG\- '‘AGY-GGN- AGY- GGN

GON- ABAYCARY AGRAECARECAR AGTAY G AV G R4 VrBAY -@AN-ABY -GAY -
GON- GRMYAGXvACKAACKA GO ECN Y Gy G AGYy AGY- GO\ AGY- GQ,

GGN\- GG\ AGY- AGY- GG\ GG\ AGY, GG\ GGN- AGY- GG\ AGY-  AGY- GGN,

GG\ GGN— AGY— GGN— AGY— C-IC-]\I-f AGY . GGN— GGN— AGY— GGN— GaN- AGY- AGY

GG\ G@H‘l@@“?:é@!d@@%" ﬁﬁn@(g%ﬁﬁ*éﬂ:%% c‘%@ét@@ﬁent and

AGY- AbY L;U\I— bU\I— bU\I— [ce\= bU\I /-\L:Y bU\I— AbY GOV GEOV GV GEEY,

AGY—GG\I—GG\I—GG\I—GG\I—AGY—GG\I AGY—GG\I—GG\I—GG\I—GG\I— GGN-AGY

A\ A@é%@@%n@@bﬁ%bﬁ%&au p@emrcmem%@&cm&mu, ACN-
GG\ AGY- GOI\- GAI\- AGY- GGN- AGY- GGON- GO\ GGN- - AGY- GGN

GG\ Aé?NG@@NG@@NGG%GWP&G?GNéﬁN GRS EN GEENGEGN-GEN-

GG\ G@&%ﬁ&w@c&%sﬁ%bﬁ%m% G@tp&%»ﬁ&%@%ﬁé@& G@&N -GGN-
GGN- GGO\- AGY- GGN- GA\- GA\- AGY, GG\ GG GGN- AGY- AGY-

GO GAGNGERNAGE N GERENGTS RREN RN TN @@WWN‘@%'A@N' ACN-

GG\ GQ&NG@&NG@@NA%NAGXCMN%%% G%M&N%A@ﬁ-cm,
GG\ GON- GG\F GO\ GG\ GAN- AGY,  AGY- GG\

GG\ A@?NG@QNG@QNG@QNG@ING@FNE%N@NW@ G@@Ni&fﬁ'@@ﬂ -ACN-
GGN G@&NGG&G&GXCQGHG%@'CN Gq}b@tﬁ%@%n"@éu G@dﬂ@@&N ACN-

GO\ GO\ GG\ gonucl eot i des of pe ptide notifs

cont auGﬁiNrr@CBIﬂG&NrﬁGN aswdecwegwuwwAwa@n—ﬁﬁwwwﬁ@cﬁm or
constidiRAnaREN-B6RLUERIEER) SENLEGNTAARIGARREIN-IEN! GoN-GaN-

GGN-ACN-GGN-GGN, GGN-GGN-GGN-GGN-ACN-GGN, GGN-~GGN-GGN-GGN-
ACN-ACN, ACN-ACN-GGN-GGN-GGN-GGN, ACN-GGN-ACN-GGN-GGN-GGN,
ACN-GGN-GGN-ACN-GGN-~GGN, ACN-GGN-GGN-GGN-ACN-GGN, ACN-GGN-
GGN-GGN-GGN-ACN, GGN-ACN-ACN-GGN-~GGN-GGN, GGN-ACN-GGN-ACN-
GGN-GGN, GGN-ACN-GGN-GGN-ACN-GGN, GGN-ACN-GGN~GGN-GGN-ACN,
GGN-GGN-ACN-ACN-GGN-GGN, GGN-GGN-ACN-GGN-ACN-GGN, GGN-GGN-
ACN-GGN-GGN-ACN, GGN-GGN-GGN-ACN-ACN-GGN, GGN—GGN—GGN-ACN—
GGN-ACN, GGN-GGN-GGN-GGN-ACN-ACN-~ACN, ACN-ACN-ACN-GGN-GGN-
GGN-GGN, ACN-GGN-ACN-ACN-GGN-GGN-GGN, ACN-GGN-~ACN-GGN-ACN-
GGN-GGN, ACN-GGN-ACN-GGN-GGN-ACN-GGN, ACN-GGN-ACN-GGN-GGN-
GGN-ACN, ACN-GGN-GGN-ACN-ACN-GGN-GGN, ACN-GGN-GGN-ACN-GGN-
ACN-GGN, ACN-GGN-GGN-ACN-GGN-GGN-~ACN, ACN-GGN~GGN-GGN-ACN-
GGN-ACN, ACN-GGN-GGN-GGN-ACN-ACN~GGN, ACN-GGN-GGN-GGN-GGN-
ACN-ACN, ACN-ACN-GGN-ACN-GGN-GGN-GGN, ACN-ACN-GGN-GGN-ACN-
GGN-GGN, ACN-ACN-GGN-GGN-GGN-ACN-GGN, ACN-ACN-GGN-GGN-GGN-
GGN-ACN, GGN-ACN-ACN-ACN-GGN-GGN-GGN, GGN-ACN-ACN-GGN-ACN-
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131 GG\ GGN- CAR, CAR- GG\ GG\, GGN\- CAR- GGN, GGN- GG\ GG\- CAR, CAR-
GON- GG\- GAN, GG\- CAR- GGN- GGEN, GG\ GG\- CAR- GGN,  GGN- GG\ GGN- - GG\- CAR
CAR- GGN- GG\- GG\ GGN, GG\ CAR- GGN- GGN- GAN, GGN- GGN-  CAR- GGN- GG,

GGN- GAN- GGE\- CAR- GGN, GG\ GG\ GGN- CAR- CAR, CAR- CAR- GGN- GGN- GGN

GO Car. CA CR R AN AGE Gy G A g o R R R RaRen-
GGN- GO\- GBR- 2R, G - MWWAMMGN@G@GW&@GWGMEAR
T e ———
GGN— CON- - G, G2 -GN — (IN- KN GREN-GBENA ORARGGARACN -GGN-GGN~ACN-
AR G, SN B R T~ A RS AGAR G GOk, BN - CEHRPERACH- GGN-
GGON- GON- CN-CEIR,  GEIN- CAR- XAR- XEMN-dZEN-AEINA RGN GCARGGENACRARGGCAC IS,

Gy G e e e G R A i . SN cerpeooN-can-
CAR— OO SOR-ER, G N IR KAR MO GORENGGENGORNGGARRCEINE AR

S S B A AR B o -car-
CAR- GON- S8R~ A0 QLDN-OEN (&Y - COAR-CEIN-CONRGAN)- BCN- GERNACRRGGN-GGN -
CCQE: %@mm& mmm c;mgm; @@N—-G@RR@@&RGGN GGN-
CAR CAR. CRNF N PRI RN TRl - (e AR Py GRN- ASRGENRACH-GaN-

GON- CAR- C6R- CA1R; mmm RN AAR-CONRGEN)- @éﬁ-A@@NG@ﬁNGGN GGN-
GG\ CAR- CAR- GG\ GG\ CAR GON- CAR- CAR- GGN- GG\ GGN- CA
GGN\- CAR- Ear €l &%Mtﬁ% I G GG GRA- GéNRAééNACN GGN-

GO\ CAR- GER- 68X (Edk Ledk Kk - EER-KAR-AARN AR G- G@&RA@F::NGGN GGN-
GG\ CAR- GG\ CAR- G- GGN- CAR. GG\ CAR- GGN- GG\ CAR-

GGN- CAl
GON- GG BA @3l (R TSN RS - ke (etie AR ACNR- BN GGN-GGN- Shen-acn-
GGN-GGN, GGN-GGN-GGN-ACN-GGN-ACN-GGN, GGN-GGN-GGN-ACN-GGN-

GGN-ACN, GGN-GGN-GGN-GGN-ACN-ACN-GGN, GGN-GGN-GGN-GGN-ACN-
GGN-ACN- GGN-GGN-GGN-GGN-GGN-GGN-ACN, ACN-GGN-GGN-GGN-GGN-
GGN-GGN, GGN-ACN-GGN-GGN-GGN-GGN-GGN, GGN-GGN-ACN-GGN-GGN-
GGN-GGN, GGN-GGN-GGN-ACN-GGN-GGN-GGN, GGN-GGN-GGN-GGN-ACN-
GGN-GGN, GGN-GGN-GGN-GGN-GGN-ACN-GGN

Oligonucleotides of peptide motifs containing 3-7 amino

acide residues with G(glycine) as the major constituent and

A(Alanine) as the minor constituent

GGN-GGN-GCN, GCN-GGN-GGN, GGN-GCN-GGN, GGN-GGN-GGN-GCN, GCN-
GGN-GGN-GGN, GGN-GCN-GGN-GGN, GGN-GGN-GCN-GGN, GGN-GGN-GGN-
GGN-GCN, GCN-GGN~GGN-GGN-GGN, GGN-GCN-GGN-GGN-GGN, GGN-GGN-
GCN-GGN~GGN, GGN-GGN-GGN-GCN-GGN, GGN-GGN-GGN-GCN-GCN, GCN-.
GCN-GGN-GGN-GGN, GCN-GGN-GCN-GGN-GGN, GCN-GGN-GGN-GCN-GGN,
GCN-GGN-GGN-GGN-GCN, GGN-GCN-GCN-GGN-GGN, GGN-GCN-GGN-GCN-
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CAR- GGN, GG\ GGN- CAR- CAR- GGN- GG\ CAR, GGN- GGAN- CAR- GGN- CAR-
GO\ GG\ CAR- GGN- CAR- GGV CAR, GGN- GG\ CAR- GG\ GG\ CAR- CAR
GO\ GG\ GG\ CAR- CAR- CAR- GGN, GGN- GAN GGV CAR- CAR- 132 GG\ CAR,
GEN—GGN—GGN—CAR—GGN—CAR—CAR GGN—GGN—GGN—GGN—GGN— CAR—CAR

CAR- CAR- GG\- GGN- GGN- GG\- CAR- GGN\- CAR- GGI\-

CAR. G DG e B BN CNAR SO R A VARG ORI EN -GN
CAR CQEE@EIGAS R GRARERRG icCHE N 5Bk -,
GO\ CAR- CAR- GGN- GAN- GA\- GG\, GAN- CAR- GGN- CAR- GGN-

GO AN PR AR GGG, GRINCARNCERINCRAN CERN- 6l BRN-GGN-
G- CAR R0 R O RARNOROEINCARNCARN o Gl k-~
GGN—GGN—CAR—GGN—CAR—éGN—GGN

GG\ G@@WW%@%@WGWG@QNG@FEAQGMG@N&WW GGN,
GO ORI AR AN, CFNORINCEINCABN G- G Civ-can-
GGEN- GGEN- GA\ GGN- CAR- CAR- GG, 'GGNF GGNF GG\ GG\ GG\ CA

GON- CHENES E NN ECNAR CNCRANCEANCERN RN @GN@\N@N GCN-
GG\ NG N ER S A EREN e NENCIN CARGIERC RGN 58K ki -
(XJ\F%(XJ\I—CAR—GG\I—GG\I—GG\IG GGN- GO\ GG\ GGV CAR NGGN—GGN ~GeN
GO\ GHENEHEEHEEREARNEEGG |G§8HG§N66€3NUGGNOGCBE9@NdeGGPbTGGNS'
cont ai EhMGAGANAY, UNLSARTHUSENILER-E60] YEERECRSGAINTR

constituent and E(d ‘utam c Aci d) as the m nor consti t uent

GG\ GEENFFEN GAENGEENEEEN CEAN-GAN-CON GO GENF G- GAR- GRANEGN -

CRARNII TN
AR R R A e R S R v e o

GG\ GHEEGEGAR BEECNEEREERGEINGERNCGARN , GARN - GAR- G- G2k G,

G SRR Eh R R R, SR B

GGN— CAENARENGARWEGCNCEREEINGHIN-GCN-GAR, GUNF GIENF GaN- GRIiNGENY GAR,

GAR- %%%%@GN@&E N G R EBhi-cen-Gan-GaN-

CAR- GG\,

or

GCN-GCN,
GGN-GGN,
GGN-GCN,
GGN-GGN,
GGN-GCN,
GCN-GGN,
GCN-GGN,
GGN-GCN,
GCN-GGN,
GCN-GGN,
GCN-GCN,
GGN-GCN,
GCN-GCN,
GGN-GGN,
GGN-GGN,
GGN-GCN,
GGN-GGN,

GCN-GCN-GGN-GCN-GGN-GGN-GGN,
GCN-GCN-GGN-GGN-GGN-GCN-GGN,
GGN-GCN-GCN-GCN-GGN-GGN-GGN,
GGN-GCN-GCN-GGN~GGN-GCN-GGN,
GGN-GCN-GGN-GCN-GCN-GGN-GGN,
GGN-GCN-GGN-GGN-GGN-GCN-GCN,
GGN-GCN-GGN-GCN-GGN-GGN-GCN,
GGN-GGN-GCN-GCN-GCN-GGN-GGN,
GGN-GGN-GCN-GCN-GGN-GGN-GCN,
GGN-GGN-GCN-GGN-GCN-GGN-GCN,
GGN-GGN-GGN-GCN-GCN-GCN-GGN,
GGN-GGN-GGN-GCN-GGN-GCN-GCN,
GCN-GCN-GGN~GGN-GGN~-GGN-GGN,
GCN-GGN-GGN-GCN-GGN-GGN-GGN,
GCN-GGN~-GGN-GGN-GGN-GCN-GGN,
GGN-GCN-GCN-GGN-GGN-GGN-GGN,
GGN-GCN-GGN-GGN-GCN-GGN-GGN,
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GCN-GCN-GGN-GGN-GCN-
GCN-GCN-GGN-GGN-GGN-
GGN-~GCN-GCN-GGN-GCN-
GGN-GCN-GCN-GGN~GGN-
GGN-GCN-GGN-GGN-GCN-
GGN-GCN-GGN-GCN-GGN-
GGN-GCN-GGN-GGN-GCN-
GGN-GGN-GCN-GCN-GGN-
GGN-GGN-GCN-GGN-GCN-
GGN-GGN-GCN-GGN-GGN-
GGN-GGN-GGN-GCN-GCN-
GGN-GGN-GGN-GGN-GGN-
GCN-GGN-GCN-GGN-GGN-
GCN-GGN-GGN-GGN-GCN-
GCN-GGN-GGN-GGN-GGN-
GGN-GCN-GGN-GCN-GGN-
GGN-GCN-GGN-GGN-GGN-



GON- GAR- GG\- GGN,  GGN- GON- GGV GG\- GAR- GGAN,  GGN- GGV GG\- GGN- - GAR- GAR,
GAR- GAR- GGN- GGN- GG\ GG,  GAR- GGN- GAR- GG\- GG\- GGN,

GAR- GG\- GG\- GAR- GGN- GGN,  GAR- GGN- GGN- GAN- GAR- GGN,  GAR- GG\-

GON- GAN- GG\- GAR,  GG\- GAR- GAR- GGN- GGN- GEN, GGN- GAR- GG\- GAR- GG\- GG\,

G oon AR A G G- RO ROENRe etk i oatiPgpon-con-

GAR— GON-GEBN-GEAR, GGNRGGENGGEGN\S GEN GBNE GNFECNXRENAR,

e e e
R G SR e
SEERaaEia R
%825@%&@1%%&@ RN o . o

GON- GAR- GG\- GG\ GG\ GAR- GAR, GGN- GAR- GGN\- GAR- GG\ GAR- GG\,
GCON- GAR-GUIGNdpAR IEEt-idas- GARpeBildeARe Gils Cobh GiR i TN\ GARimino

GoN. oV i SR IEtRe BRedR) s B, Bl Zhheidbuent and

GO\ GGN-I3AR 1GEY ) Gals- GEY- @Qﬁor(ﬁdn@ﬂilt%ﬂt@\l— GGN- GAR— GAR
GGN- GAN- GG\- GAR- GAR- GAR- GG,  GGN- GGN- GAN- GAR- GAR-  GG\- GAR,

o GRS O B R R e, o
GAR- GON\-GEEN-CEAR-GEBY GON-BGGY,—-GGNRGGEN- GN- GEN- BAR- GEEN- BN GGN-GGN-
o o R G Y B o b cov-con-
GCGA\- GAR-AGIN-GARN-GGAR- GGN-GGN,-GGEBNAGXRGGIEN- G- GEN-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,
AGY-GGN~-GGN-AGY-GGN-GGN, AGY-GGN-GGN-GGN-AGY-GGN, AGY-GGN-
GGN-GGN-GGN-AGY, GGN-AGY-AGY-GGN-GGN-GGN, GGN-AGY-GGN-AGY-
GGN-GGN, GGN-AGY-GGN-GGN-AGY-GGN, GGN-AGY~-GGN-GGN-GGN-AGY,
GGN-GGN-AGY-AGY-GGN-GGN, GGN-GGN-AGY-GGN-AGY-GGN, GGN-GGN-
AGY-GGN-GGN-AGY, GGN-GGN-GGN-AGY~-AGY~GGN, GGN-GGN-GGN-AGY-
GGN-AGY, GGN-GGN-GGN-GGN-AGY-AGY-AGY, AGY-AGY-AGY-GGN-GGN-
GGN-GGN, AGY-GGN-AGY-AGY-GGN-GGN-GGN, AGY-GGN-AGY-GGN-AGY-
GGN-GGN, AGY-GGN-AGY-GGN-GGN-AGY-GGN, AGY-GGN-AGY-GGN-GGN-
GGN-AGY, AGY-GGN-GGN-AGY-AGY-GGN-GGN, AGY-GGN-GGN-AGY-GGN-
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GAR- GG\, GG\ GAR- GGN- GGN- GG\ GG\- GAR,  GGN- GGN- GAR- GAR- GGN- - GG\- GGN,
GGON- GGE\- GAR- GGN- GAR- GGN\- GAN,  GA\- GGN- GAR- GGN\- GGN- - GAR- GGN,
GGN- GA\- GAR- GG\ GGN- GGN- GAR,  GGN- GGN- GAN- GAR- GAR-  GG\- GG\,
GGON- GAN- GGE\- GAR- GAN- GAR- GG,  GGN- GGN- GAN- GAR- GGV GG\- GAR,

G G AN T HoeRAT Y CARNCERN R AP G SN ci-no-

GG\ %WMC@&G@@GMGN%Y%% mmNmmm
GGEN- GAN- GGE\- GAR- GG\

GG\ @@YG%@Y@GQ%Q%&@G@G%G&F&H nEEN e%ﬁ‘de%G%TA%’é p‘i%‘eG%'tpfq‘Ys

ContENGUNHEG&”7H@YJNGYJGGN*GGNGSGQURGYMGGh (€ ) @YX Iz elel ele), teate) s 2T elg
constltuent and fHIStIdIn % as the nlnor consti tuent GG\ GGN- CAY,

CAY- G&¢ RV AP S RRCY -

GG\ CP@GI\G@&MGNG@&YG@&YC&NG@HN ﬁ@N—@@N @h Aﬁ\kz@%GGN GGN-
CAY- GG\ GG\ GG\-

GG\ @@%@@@MGYG@@NGQ@G@@YCWN@W c‘A@N @V%%"&N

CAY- GCA%%\G@G&G@GXGYC&NG@HNG@@NCMYC@& GEN=AEN: CERE LEPEAANY,
GG\ CAY- CAY- GG\ Y- GG\ CAY- GG\ CAY- GO\ GG CAY,

GG\ G@@W%A\G%QGYGQQNGGQYCWN @@ll—‘@ﬁ‘f(r CA RSN e AT CAY,

CAY- C@é N0 \GOS (RANGRENGY -He-ab8Y- GEN=- 66, C&NI@N -AGY-AGY-GGN-
GG\ GGN- CAY- GGA\- GEN- GGN,  GGN- GGE\- GG\ CAY- GG\

GO\ GG RGN ARG YeA Y CERNCERNGRRY / cSé\@rNtﬁ@N AGY-GGN-AGY-

CAY- CAnG TN RS CRAA G YCEENCRY Y COEN CAbY GC%Jst@@vtaN—AGy GGN GGN-
CAY- GGN- GGN\F CAY- GG\- GGN,  CAY- GGN- GGN- GGN- CAY- GGN

GaN- GAG GAFGAECNEICRRNCABYCARY CARY B/ @«N@GN@N@@X A GaN,

GGN\- WG@&@&@EMGN%%&N%%%W@N -GGN-GGN-GGN-
GG\ GG\- CAY- CAY- GG\ GG\

CAY- CI}@WYGA\AGYG@@Y@QN@QNCNQNCﬁQNG@ﬁN Cﬁdﬁf RN Y (GON-GERI- CAY,

O R R o R Rl o b BB
GGN-GGN, AGY-GGN-GGN-GGN-GGN-AGY-GGN, AGY-GGN-GGN-GGN-GGN-
GGN-AGY, GGN-AGY-AGY-GGN-GGN-GGN-GGN, GGN-AGY-GGN-AGY-GGN-
GGN-GGN, GGN-AGY-GGN-GGN-AGY-GGN-GGN, GGN-AGY-GGN-GGN-GGN-
AGY-GGN, GGN-AGY-GGN-GGN-GGN-GGN-AGY, GGN-GGN-AGY-AGY-GGN-
GGN-GGN, GGN-GGN-AGY-GGN-AGY-GGN-GGN, GGN-GGN-AGY-GGN-GGN-
AGY-GGN, GGN-GGN-AGY-GGN-GGN-GGN-AGY, GGN-GGN-GGN-AGY-AGY-
GGN-GGN, GGN-GGN-GGN-AGY-GGN-AGY-GGN, GGN-GGN-GGN-AGY-GGN-
GGN-AGY, GGN-GGN-GGN-GGN-AGY-AGY-GGN, GGN-GGN-GGN-GGN-AGY-
GGN-AGY- GGN-GGN-GGN-GGN-GGN-GGN-AGY, AGY-GGN-GGN-GGN-GGN-
GGN-GGN, GGN-AGY-GGN-GGN-GGN-GGN-GGN, GGN-GGN-AGY-GGN-GGN-
GGN-GGN, GGN-GGN-GGN-AGY-GGN-GGN-GGN, GGN-GGN-GGN-GGN-AGY-
GGN-GGN, GGN-GGN-GGN-GGN-GGN-AGY-GGN

Oligonucleotides of peptide motifs containing 3-7 amino

acide residues with G(glycine) as the major constituent and

Q(Glutamine) as the minor constituent
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GGN- GGN, CAY- GGN- CAY- GO\ GGN- CAY- GGN, CAY- GG\ CAY- GGN- GAN- GG\ CAY,
CAY- GG\ GG\ CAY- CAY- GG\ GGAN, CAY- GA\- GGN- CAY- GGV CAY- GG\,

CAY- GG\- GGN- CAY- GG\ GG\ CAY, CAY- GOV GAN- GGAN- CAY- GG\ CAY,

CAY- GG\ GGN- GGN- CAY- CAY- GG\, CAY- GO\ GA\- GGAN- GGN-  CAY- CAY,

CAY- CAY- GGG GRY Gk-GaN- G- GOY-CRN- 6B, Ctn-Ga- @l car, can-
CAY- CAY- GGN\- GG\ GGN- CAY- GGN, CAY- CAY- CGN\-

GGN\- CAY- @51y= G-~ GaNN- @ﬁﬂ'@@ﬁ G@V—G@NY GAN- @F@A&‘G@é}\k @Q‘GGN GGN-

o cay SN %‘%\F‘%&-G@i 1 BN ERRE G EATEERY con-cen-

GG\ CAY- QBN GOHIN-GEBN- G -GEN - GEEINCBRY GGNIN- @ﬁN‘@N—‘G@ﬁC@\CARr 'CAR-
con cay, NN TR, ARG B B R, R ey e oa8 iy
GON- GON- G- GON-GBEN-EEN-GARY, QOENCBENCBRYCGRNGGIY - GORYCARNGGN-CAR-
G o S AN AR R G- SRR B o ety -con-car-
GON- GON- G- (R - GO -GON-GEN - QUENGGENCBEN- CER- GGN- GEMYCEIYGGN-GGN,
cav- o SON R RN PN POy N CEENC RN El 2 BeRp i pon-can-
CAY- GON- G- CHBN-GBEN-CCAY- GEN - GGAY-GGENGGENCERNS GEN- CERNE@RYGGN-GGN-
G cav- R e G G G- RheE o B G e ipen-aan,

GG\- CAY- QAR+ GEEN-GEEN-0ABN-CCAY, GEBENCBBNGGRY GGRYCEEBNC A BB IBGNC AR—-GGN -

o %%@{%@ %_C%C%G%G%% G%{E%}FGN-CAR-

GGON- GG\-GEBIN-GGAY- GEN-CRAR-GEN ~CEENCABNGGRIN- GAN- GERFG@BNENGGN-CAR,

GoN Con T TN e T TR Oy RN BTN GO A R B oG-
GG\ CAY- (BN GEBN-GEEN-GAB)- GEN - GRENGGENCBAYCARNS B\ GATREAEAGGN-CAR-

GGN- GGV _(%\\t %ﬁ-@'{—%ﬁ—cﬁﬁ%@cﬂ@ - AP E AR b on-can-

GO\ GAv-
GGN-GGN,

GGN-GGN,
GGN-CAR,
CAR-GGN,
GGN-CAR,
CAR-CAR,
GGN~-GGN,
GGN-CAR,
GGN-GGN,
GGN-CAR,
CAR-GGN,
CAR-GGN,
GGN-CAR,
CAR-GGN,
CAR-GGN,
CAR-CAR,

CAR-GGN-CAR-CAR-GGN-GGN-GGN,
CAR-GGN-CAR~GGN-GGN~CAR-GGN,
CAR-GGN-GGN-CAR-CAR-GGN-GGN,
CAR-GGN-GGN-CAR~GGN-GGN-CAR,
CAR-GGN-GGN-GGN-CAR-CAR~GGN,
CAR-CAR~-GGN-CAR-GGN-GGN-GGN,
CAR-CAR-GGN-GGN-GGN-CAR-GGN,
GGN-CAR-CAR-CAR-~GGN-GGN-GGN,
GGN-CAR-CAR~-GGN-GGN-CAR-GGN,
GGN-CAR-GGN-CAR-CAR-GGN-GGN,
GGN-CAR-GGN-GGN-GGN-CAR-CAR,
GGN-CAR-GGN~CAR-GGN-GGN-CAR,
GGN~GGN-CAR-CAR~CAR-GGN-GGN,
GGN-GGN-CAR~-CAR-GGN-GGN-CAR,
GGN-GGN-CAR-GGN-CAR-GGN-CAR,
GGN-GGN~GGN-CAR-CAR-CAR-GGN,
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CAR-GGN-CAR-GGN-CAR~-
CAR-GGN-CAR-GGN-GGN-
CAR-GGN-GGN-CAR-GGN-
CAR~GGN-GGN-GGN-CAR-
CAR-GGN-GGN~-GGN-GGN-
CAR-CAR-GGN-GGN-CAR-
CAR-CAR-GGN-GGN-GGN-
GGN-CAR-CAR~-GGN-CAR-
GGN-CAR-CAR-GGN-GGN-
GGN-CAR~GGN-GGN-CAR~-
GGN-CAR-GGN-CAR-GGN-
GGN-CAR-GGN-GGN-CAR-
GGN-GGN-CAR-CAR-GGN-
GGN-GGN-CAR-GGN-CAR-
GGN-~-GGN~CAR-GGN-GGN-
GGN-GGN-GGN-CAR-CAR-



A igonucl eoti des of peptide notifs containing 3-7 am no acide
residues with glycine) as the major constituent and N(Asparagine)
as the mnor constituent GGN- GG\ AAY, AAY- GGN\- GG\, GG\ AAY- GGN
GON- GG\- GG\ AAY,  AAY- GG\ GGN- GGN, GO\ AAY- GG\ GGN, GGAN- GAN- AAY- GG\,

GO GERI R RN CER- R ERRr SR G- By Sl S GGRReRy, -
AAY- CONRSCARGENARAGKR CCBIN AGYN SN LK - N - EAR-EEN-AAR-GAN - GGN-
AAY- GG\ AAY- AAY- GGN- GBN. GG\ AAY- GG\ AAY-

OO, AN SR RACENCERN CERR AR 7N il G G- G ARY
% W%@GWGNWN%%% G@kl@@ﬁm Gb%ﬁGGN -GGN-

GG\ A&?NG@%R@GQGNG%BC%NBWWﬁ@ﬁNW @ﬁ@'&é@'&ﬁ%’ ~GENY- AAY,
ﬁ¥ Aﬁﬁﬂ%ﬂ%@%ﬁ%@%@h@k%% ;‘E&I@@ILR -GGN- GGN GGN-
GG\ G@QRG@@NAAQGNG@%BAQ?NM@N@NW@E‘ Ly @@"@& )%P GENN- GaN,
GG\ %M%NNGGNGWGWARC@NWR%% G@%NN@GN CAR GGN-GGN—
GGN- GAN- AAY- AAY- GGN\- Awwc

AAY- GERRGERNAAFCNERN C%NBG@&P’ A‘A@Nﬁﬁ"’@ﬁ‘ éﬁ@'{%‘i‘@ﬂ &A\P'Cé&v AAY,
GON- CENCEENGNGRAYEGRANGRAYA RAGIN AARR -ALRR, %MN-@N%GGN-

AAY- GGN\- AAY- AAY- GG\ GGN- GGN A%WCC{%+AwWﬁC{%+ﬁ¢hC

AAY- @@NAEWWMWWNW@BW @@WN'@N- &ﬁ*ﬂ CAR-

AAY- CENCGENRAAEGRAY GG FEBEN A0 Edk Ak A@ﬁ@@&n-@%ﬁ—@@ﬁ»—cm-

AAY- GGN- GGN\- AAY- GGN- GGIN- AAY, AﬁWCCI%+CI%+CI%+AwWC

AAY- CEINGEINGERENAFARAGCRCREN AGEN T HN TSI e@@w-w—w GGN-
AAY- A%ENG@ENAA&%%MRWNWN% G&%M%N-@@N—@@N~CAR—

AAY- AAY- GG\ GAN- GGN- GG, GG\ AAY,

GG\ A&GNAEQNAAQG@GQGWWN@NWW GGN— AAY- GGN\- GGN,

GGN- AAY- AAY- GGN- GGN- AAY- GGN, GGN- AAY- AAY- GGN- GGN- GG\ AAY,

CON- AR GabhutA¥ophde T Gobbt S it FNESARE Y 3-7 amino

acide residues with G(glycine) as the major constituent and

E{(Glutamic Acid) as the minor constituent

GGN-GGN-GAR, GAR-GGN-GGN, GGN-GAR-GGN, GGN-GGN-GGN~GAR, GAR-
GGN-GGN-GGN, GGN-GAR-GGN-GGN, GGN-GGN-GAR-GGN, GGN-~GGN-GGN-
GGN-GAR, GAR-GGN-GGN-GGN-GGN, GGN-GAR-GGN-GGN-GGN, GGN-GGN-
GAR-~-GGN-GGN, GGN-GGN-GGN-GAR-GGN, GGN-GGN-GGN-GAR-GAR, GAR-
GAR~-GGN-GGN-GGN, GAR-GGN-GAR-GGN-GGN, GAR-GGN-GGN-GAR-GGN,
GAR-GGN-GGN-GGN-GAR, GGN-GAR-GAR-GGN-GGN, GGN-GAR-GGN-GAR-
GGN, GGN-GAR-GGN-GGN-GAR, GGN-GGN-GAR-GAR-GGN, GGN~GGN-GAR-
GGN-GAR, GGN-GGN-GGN-GGN-GGN-GAR, GAR-GGN-GGN-GGN-GGN-GGN,
GGN-GAR-GGN-GGN-GGN-GGN, GGN-GGN-GAR-GGN-GGN-~GGN, GGN-GGN-
GGN-GAR-GGN-GGN, GGN-GGN-GGN-GGN-GAR-GGN, GGN-GGN-GGN-GGN-
GAR-GAR, GAR-GAR-GGN-GGN-GGN-GGN, GAR-GGN-GAR-GGN-GGN-GGN,
GAR~GGN-GGN-GAR-GGN-GGN, GAR-GGN-GGN-GGN-GAR~GGN, GAR-GGN-
GGN-GGN-GGN-GAR, GGN-GAR-GAR-GGN-GGN-GGN, GGN-GAR-GGN-GAR-
GGN-GGN, GGN-GAR-GGN-GGN-GAR-GGN, GGN-GAR-GGN-GGN-GGN-GAR,
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AAY- GGN, GGN\- AAY- GG\ GG\ GGI\- AAY- AAY, GGN- AAY- GG\- AAY- GG\ AAY- GGN,
GG\- AAY- GG\- AAY- GG\- GG\- AAY, GG\ AAY- GGN- GG\ AAY-  GGI\- AAY,

GGN- GGN\- AAY- AAY- AAY- GGN- GGN, GG\ GGN- AAY- AAY- GGN- AAY- GGN,

GGN- GG\- AAY- AAY- GG\ GGN- AAY, GG\ GGN- AAY- GG\- AAY-  AAY- GGN,
GGN-GGN-ééNL@EN&é%ﬁ’é%ﬁ*é&ﬁQGéﬁ?*ééﬂ*aﬁﬁﬂdﬂﬁNG@ﬁNGAAA&GQAYGGN -GGN-
GGN- GGN- GGN\- AAY- AAY- AAY- GGN,  GON- GGN- GGI\- AAY- AAY-

GG\ GON- PR BEN- G GORs G - G GEA GARN CABRGENN GQNYGQJ&YGGN GAR-
AAY- AAY- GENE EER G5k -5l - Gy - AN RN AR GRR\ G- GQ@NG@@NGGN -GGN-
AAY- GG\ GGN- AAY- GGN- GON- GGN,  AAY- GG\ GG\ GG AAY-

AAY- GO\ GeNF @5 @BW'@R GERRY-GENNGENN GOlN- GAR- G@ENGARYGGN GAR-
GGN- AAY- AON= &R @h%% CEREANCERN IR - SN G@ﬁNG%ﬁNGGN -GGN-
GGN- AAY- GGN- GGN- AAY- GGN- GGN, GG\ AAY- GGV G GG\

GGN- AAY- GENFGERE @B'@NW GBEGGETGAY-GENY- GAR- GG@NG@QGAR GGN-

S
B B B ER AA RI- GRER R, A oaan-

GGN— AAY- CRNF G- AR R (N ~ GO GEBIN-GARY-GEHN- GBR-GBRNGGINGGN-GGN-

%%%@%%%nucl eot |G@: 6@6 Gg?ygéﬁr_\rlgt F]f gAR_

cont ai ni ﬁ@NﬁGGNaﬁ%G%WT@%%WG&,gGﬁtﬂrﬁéﬁ GARrRENNEHENr

o o, SERHAMEAL IR i o

GGN- GON- GERE GEEGN- @Y= GAR: @i, CAE CANEGABABABENGGRCRABCSRGBGRAREGRN GAY,

o Gon e R R~ R G A R A SR R AR R

GAY- GON- GAY=GRAR- GEEbl — G- GARN- GARN-CARY-GEBN GG NGABGCEENCBENA BSNARAYGN -

GGN-GAY-&KQE&EﬁfC%%ﬁ-é%ﬁ*éXﬁGéXE%ééﬁfceN-GAa, GGN-GGN-GAR-GGN-GAR-

GAR-GGN,
GAR-GAR,
GGN-GAR,
GAR-GAR,
GGN-GGN,
GGN-GGN,
GGN-GAR,
GGN-GGN,
GAR-GGN,
GGN-GGN,
GAR-GGN,
GGN-GGN,
GGN-GAR,
GGN-GAR-
GGN-GGN,

GGN-GGN-GAR-GGN-GAR-GGN-GAR,
GGN-GGN-GGN-GAR-GAR-GAR-GGN,
GGN-GGN-GGN-GAR-GGN-GAR-GAR,
GAR-GAR-GGN-GGN-GGN-GGN-GGN,
GAR-GGN~-GGN-GAR-GGN~GGN-GGN,
GAR-GGN-GGN-GGN-GGN-GAR-GGN,
GGN-GAR-GAR-GGN-GGN-GGN-GGN,
GGN-GAR-GGN-GGN-GAR-GGN-GGN,
GGN-GAR~-GGN-GGN~-GGN~GGN-GAR,
GGN-GGN-GAR-GGN-GAR-GGN-GGN,
GGN-GGN-GAR-GGN-GGN-GGN-GAR,
GGN~-GGN-GGN~GAR-GGN-GAR-GGN,
GGN-GGN-GGN-GGN-GAR-GAR-GGN,
GGN-GGN-GGN~-GGN-GGN-GGN-GAR,
GGN-GAR-GGN-GGN-GGN~GGN-GGN,
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GGN-GGN-GAR-GGN-GGN-
GGN-GGN~GGN-GAR-GAR-
GGN-GGN~GGN~GGN-GGN-
GAR-GGN-GAR-GGN-GGN-
GAR-GGN-GGN-GGN-GAR~
GAR-GGN-GGN-GGN-GGN-
GGN-GAR~GGN~-GAR-GGN-
GGN-GAR-GGN-GGN-GGN-
GGN-GGN-GAR~-GAR-GGN-
GGN-GGN-GAR~GGN-GGN-
GGN-GGN-GGN-GAR-GAR-
GGN-GGN-GGN-GAR-GGN-
GGN-GGN-GGN-GGN-GAR-
GAR-GGN-GGN-GGN-GGN-
GGN-GGN-GAR-GGN-GGN~-



GGN, GGN- GAY- GG\ GG\ GAY, GG\ GGN- GAY- GAY- GGN, GG\ GG\ GAY-
GGN- GG\ GG\ GG\ GG\ GAY,  GAY- GG\- GGV GG\ GG GGN,

GGN- GAY- GG\ GG\ GG\ GGN, - GGN- GGI- GAY- GG\ GG\ GGN, GG\ GGV
GGN- GAY- GG\ GGN, GG\ GG\ GGN- GG\ GAY- GGN, GG\I-GG\I-GG\I-GG\I- GAY- GAY,
GAY- GAY- GG\ GG\ GO\ GG, GAY- GG\ GAY- GG\

GAY- G@@M@%ﬁ%@%@GWP@@@NG@@NG@@GA%WN@WW GAR-
CON- CRENIDENAGNIFENAENATENSINCEARCENN CEN GAY- GGA\- GAY- - GGN- GG,

GGN- GAY,

GGN- GAY- GG\- GAN- GAY- GGN, GG\ GAY- GGN- GGN- GG\- GAY,

GE\- %bﬁéh@i‘h@%\é %MY1gl%Yh@9\Ya§A¥h%la% céﬂ’cﬁ%ént and

GAY- G(:]\l- L'/-\Y L'/-\Y L:L:N- (:l.i\l- (:l.i\l GAY- (:l.i\l- GAY- GOV GAY- UGV GG,

GAY- mmm&m@&@aﬁs@m@%ﬂ%m@%e@e@m, CAY-
GAY- GO GGN- GON- GAY- GAY: GG 138 GAY- GAY

GAY- G@GM@WM%QWGWNGWG&%GWEAWN CORENT N -GeN-
GAY- WGMMM@%GMWMGMM%N% WGN ~GGN-
GG\ GAY- GAY- GAY- GG\ GON- GAY-

GG\ m@wwm@W%ﬁGNﬁYﬁNm@w&ﬁﬁN&N t%?"' CAY-

GG\ %M@M@M&M@&GW&N%%W@NWN@& -GGN,
GG\ GAY- GON- GAN- GG\ GAY- GAY GAY- GG\ GAY- GGN-  GAY- GGN

GG\ GA@AWWW@WYGA\“NG@QYG&WG@@ CERN cATSN TRl TN -CAY -

GG\ G@tﬁ\é&%ﬁ%@wﬁﬁm@&%ﬁé&@é&%@n GA&(G@@!;N -CAY-
GG\- GO\ GAY- Ga\- GO\

GG\ GCWW@G@W%@WGWG@MGA%WWN@WW -GGN,

CON- Gk ARG NIRENITGNIdEN, G@&NG@HNG@NYG@ENGMN &&0Y Cé‘é(N GGN-
GGN- GG\ GG\ GAY- GG\ GAY- GAY, ' GG\ GG\- GGV- GAY- GA

GAY- WWWW@W@?@GW@G@&Y@N@GNW@N GGN-
CAY- G A AT AT HI N ENCERIN R PG AYAY - GGN-GGN-GGN,

CAY-GGN-GGN-CAY-GGN-GGN, CAY-GGN-GGN-GGN-CAY-GGN, CAY-GGN-
GGN-GGN-GGN-CAY, GGN-CAY-CAY-GGN-GGN-GGN, GGN-CAY-GGN-CAY-
GGN-GGN, GGN-CAY-GGN-GGN-CAY-GGN, GGN-CAY-GGN-GGN-GGN-CAY,
GGN-GGN-CAY-CAY-GGN-GGN, GGN-GGN-CAY-GGN-CAY-GGN, GGN-GGN-
CAY-GGN-GGN-CAY, GGN-GGN-GGN-CAY-CAY-GGN, GGN-GGN-GGN-CAY-

GGN-CAY,
GGN-GGN,
GGN-GGN,
GGN-CAY,
CAY-GGN,
GGN-CAY,
CAY-CAY,
GGN-GGN,
GGN-CAY,
GGN-GGN,
GGN-CAY,

GGN-GGN-GGN-GGN-CAY-CAY-CAY,
CAY-GGN-CAY-CAY-GGN-GGN-GGN,
CAY-GGN-CAY~GGN-GGN-CAY-GGN,
CAY-GGN-GGN-CAY-CAY-GGN-GGN,
CAY-GGN-GGN-CAY-GGN-GGN-CAY,
CAY-GGN-GGN-GGN-CAY-CAY-GGN,
CAY~-CAY-GGN-CAY-GGN-GGN-GGN,
CAY-CAY-GGN-GGN-GGN-CAY-GGN,
GGN-CAY~CAY-CAY-GGN-GGN-GGN,
GGN-CAY-CAY-GGN-GGN-CAY-GGN,
GGN-CAY-GGN-CAY-CAY-GGN-GGN,
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CAY-CAY-CAY-GGN-GGN-
CAY-GGN-CAY-GGN-CAY-
CAY-GGN-CAY-GGN-GGN-
CAY-GGN-GGN-CAY-GGN-
CAY-GGN-GGN-GGN-CAY-
CAY-GGN-GGN-GGN-GGN~
CAY-CAY-GGN-GGN-CAY-
CAY-CAY~-GGN-GGN-GGN-
GGN-CAY-CAY~-GGN-CAY-
GGN-CAY~-CAY-GGN-GGN-
GGN~-CAY-GGN-GGN-CAY-



GON- GG\, GAY- GG\- GGN- GON- GG\ GAY- GGN,  GAY- GGN- GG\ GG\- GGN- - GG\- GAY,
GGON- GAY- GAY- GGN- GG\ GGN- GAN,  GA\- GAY- GG\ GAY- GGN- - GGE\- GGN,
GGN- GAY- GG\- GG\ GAY- GGN- GAN,  GGN- GAY- GAN- GG\- GGV GAY- GG\,
GGN- GAY- GG\- GG\ GGN- GGN- GAY,  GGN- GGN- GAY- GAY- GGV GGN- GG\,

GO\ GOV EAY=EER %N%% ééﬁ\lrééﬁ\bc@’w&@* @@N C%YG@WCAY GGN-
GG\ GO\ GAY- GGN- GG\

GG\ GG\ GKr EaY- @NW'@W %C@\‘FG@NC@(Y- @@N CééNG@iYGGN CAY-

g g @E% Cé@n%&%& éﬁ&%@i@@ﬁ” %ﬁ—c@c@&‘\%m -GGN-

GGN- GAY- CEXF @ (FBN RPN TRY - QBN G GGNY-CBEN- GON- G@@ﬂC@@ﬂGGN -CAY-

oo aon 2 e SR SR ST T ey B s R aa can-
Qi gonucERBtCAEs GENTREN -+ GRN TRAY1CA L EIKYaiGeNag GEN7GEN-AEN-GBY dEAY~
e he R R G e o oy AR SRR A BB R eeen )
CAR- CAR- CAR=-VCN,  QMONE C 20N NS GRS G NGB NAGNCARATARGNESRYEARNAGSN EAR,
CAR. o SR B (N e e T A A oA AR AR R R P A
ACN- CAR- GBIR-GAR, VO GTAR: G- GR-GTAR. CAYCIGGEAR CBXRGABNGGRRGGN~ GGN -
CaR. Ao SR AR - R A e AR R RN AN AR KR
CAR- CAR- G- GAR- (R 2CHY -~ G- GAR-CRAR-GGNRGGNR- GAR-CAY-GGN-GGN-GGN-
CAR ACN. TOE Tty ol e AR AR Rl R A S R AR A H ke
ACN- ACN- GBIR- GR, (3R TP - GRON GIAR-ORON-GGAR GGNR- GAR-GGN-CAY~GGN-GGN-
CAR. AR A R, o el R R (AR R A S B Re RN A kAR Y
CAR- ACN- GAIR- @2UR- AR -CARY — GEAR-GFOIN-CCAR- AR GGAR- AGN-GGN-GGN-CAY-GGN-
GGN-CAY, GGN—GGN-GGN-GGN-CAY—CAY—GGN, GGN-GGN-GGN-GGN-CAY~
GGN-CAY- GGN-GGN-GGN-GGN-GGN~-GGN-CAY, CAY-GGN-GGN-GGN-GGN-
GGN-GGN, GGN-CAY-GGN-GGN-GGN-GGN-GGN, GGN-GGN-CAY-GGN-GGN-
GGN-GGN, GGN-GGN-GGN-CAY-GGN~GGN-GGN, GGN~GGN-GGN-GGN-CAY-
GGN-GGN, GGN-GGN-GGN-GGN-GGN-CAY-GGN

Oligonucleotides of peptide motifs containing 3-7 amino

acide residues with G(glycine) as the major constituent and

N(Asparagine) as the minor constituent

GGN-GGN-AAY, AAY-GGN-GGN, GGN-AAY-GGN, GGN-GGN-GGN-AAY, AAY-
GGN-GGN-GGN, GGN-AAY-GGN-GGN, GGN-GGN-AAY-GGN, GGN-GGN-GGN-
GGN-AAY, AAY-GGN-GGN-GGN-GGN, GGN-AAY-GGN-GGN-GGN, GGN-GGN-
AAY~-GGN-GGN, GGN-GGN-GGN-AAY-GGN, GGN-GGN-GGN-AAY-AAY, AAY-
AAY-GGN-GGN-GGN, AAY-GGN-AAY-GGN-GGN, AAY-GGN-GGN-AAY-GGN,
AAY-GGN-GGN~GGN-AAY, GGN-AAY-AAY-GGN-GGN, GGN-AAY-GGN-AAY-
GGN, GGN-AAY-GGN-GGN-AAY, GGN-GGN-AAY-AAY-GGN, GGN-GGN-AAY-
GGN-AAY, GGN-GGN-GGN-GGN-GGN-AAY, AAY-GGN-GGN-GGN-GGN-GGN,
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CAR- CAR- ACN- ACN- CAR- CAR, CAR- CAR- ACN- CAR- ACN- CAR, CAR- CAR-

ACN- CAR- CAR- ACN, CAR- CAR- CAR- ACN- ACN- CAR, CAR- CAR- CAR- ACN- CAR- ACN,
CAR- CAR- CAR- CAR- ACN- ACN- ACN, ACN- ACN- ACN- CAR- CAR- CAR- CAR,

ACN- CAR- ACN- ACN- CAR- CAR- CAR, ACN- CAR- ACN- CAR- ACN- CAR- CAR,

ACN- CAR- ACN- CAR- CAR- ACN- CAR, ACN- CAR- ACN- CAR- CAR- CAR- ACN,

ACN- CARNEARY AGRNAGEN CAEN CARY, AT (-G AGN-GAN-G&ON- GAR-GGN-

A CRENCARY A ACRE R S A i AT o ROV oo
ACN- ABNY EARY ACARICARA CARGICABGN AGTHN AT, CAR YCASNAGRY -GARN-GAR-GGN,
Car. AERURERN AR ARY N Sl B S8R G R o, B-oon-
CAR- AGRNAGSN CBEN CARY ACBEICARD Y -C208¥ /GO A0 -GAR-, CAeN-BAR-AGN-AAY -

can. AR AR LB Y A0 CHPRAT R RN H-aa,

CAR- AGSNEBSENAERY CARY CHENAGBYN , (N -AGOH-GA--GAR-ABN~GGAR- AGN,-GGN-

Car. CRAVACRN AR SRR GBI ol Y ARy B SR -E-na-

CAR CARNABRY CABS OB ITAGGINIBEG N €AY AR RAN, CAR YCARY -ABN-ACN,-GGN-

car. CHENCHENARP EREARP KRy A St el AR YR RAE- RN -aav-

ACN- AGENEBEN CARA TARSIGARA CAGGN AGHN - AHY /80 , CARYCARN -PAY -GAR-GBR-

o SRR R ERIGEE L G il chigge et o
G R R B D

Car. CRENCARY AR Ent K Rp SN coll Y G aih AL -Sgl-Ae-oon-

CAR- CABRNCARY CABSRCAR ACAR TARA Y (AN (dR-CR, CARNAGN Y - AAY-GGN-AAY -

GGN-GGN,
GGN-AAY,
AAY-GGN,
AAY-GGN,
GGN-AAY,
AAY-GGN,
AAY-GGN,
AAY-AAY,
GGN-AAY,
AAY-AAY,
GGN-GGN,
GGN-GGN,
GGN-AAY,
GGN-GGN,
AAY-GGN,
GGN-GGN,

GGN-AAY-AAY-GGN-GGN-AAY-GGN,
GGN-AAY-GGN-AAY-AAY-GGN-GGN,
GGN-AAY-GGN-GGN-GGN-AAY-AAY,
GGN-AAY-GGN-AAY~-GGN-GGN-AAY,
GGN-GGN-AAY-AAY-AAY-GGN-GGN,
GGN-GGN-AAY-AAY-GGN-GGN—-AAY,
GGN-GGN-AAY-GGN-AAY-GGN-AAY,
GGN-GGN-GGN-AAY-~AAY-AAY-GGN,
GGN-GGN-GGN-AAY-GGN-AAY-AAY,
AAY-AAY-GGN-GGN-GGN-GGN-GGN,
AAY-GGN-GGN-AAY-GGN-GGN-GGN,
AAY-GGN-GGN-GGN-GGN-AAY-GGN,
GGN-AAY-AAY-GGN-GGN-GGN-GGN,
GGN-AAY-GGN-GGN-AAY-GGN-GGN,
GGN-AAY-GGN-GGN-GGN-GGN-AAY,
GGN-GGN-AAY-GGN-~-AAY-GGN-GGN,
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GGN-AAY-AAY-~GGN-GGN-
GGN-AAY~-GGN-GGN-AAY-
GGN-AAY-GGN-AAY-GGN-
GGN-AAY-GGN-GGN-AAY-
GGN-GGN-AAY-AAY-GGN-
GGN-GGN-AAY-GGN-AAY-
GGN-GGN-AAY-GGN-GGN-
GGN-GGN-GGN-AAY-AAY-
GGN-GGN-GGN-GGN-GGN-
AAY-GGN-AAY-GGN-GGN-
AAY-GGN-GGN-GGN-AAY-
AAY-GGN-GGN-GGN-GGN-
GGN-AAY-GGN-AAY-GGN-
GGN-AAY-GGN-GGN-GGN-
GGN-GGN-AAY-AAY-GGN-
GGN-GGN-AAY-GGN-GGN-



CAR- ACN- CAR- CAR- CAR- CAR- CAR- CAR- ACN, ACN- CAR- CAR- CAR- CAR- CAR- CAR,
CAR- ACN- CAR- CAR- CAR- CAR- CAR, CAR- CAR- ACN- CAR- CAR- CAR- CAR,

CAR- CAR- CAR- ACN- CAR- CAR- CAR, CAR- CAR- CAR- CAR- ACN- CAR- CAR,

CAR- CAR- CAR- CAR- CAR- ACN- CAR d i gonucl eoti des of peptide notifs

a
Const | { USRY CaNE SRy AR AE O Tl b B e e el

GCN- CAR- GBR-GGAR- GEN- GAIR: G @A NG @NRAACNEGNGCIGGNCERNCARNCARY -GGN -

Gon Car. G KR T Gl AL O A A S SR oo oA

CAR- CAR- GBAR-EEXF CARY - GAR- G1R- GIZNR- GHEIIN-GEDIN, RGEARGBARGN-
CAR. GO CENF ke R~ S T o R oA R O AR AR SR
CAR- CAR- GGN-GGR; CARY - GIAIR- GZtR- 0N GRS CBENG G NGAR GRARGRABGRARGEARAGEN,
CAR. CAR EENT Ehle CRRYCRRY- Gl Gl CTHPATIEThR, CAR

CAR- CAR- CAR- CAR- GCN- CAR, CAR- CAR- CAR- CAR- GCN- GCN,

g %W%W%IMWMMMnlng 3- 7.am1no

CAR- GCN- D?ARSﬁ‘AREfEI\AG‘AEQ ﬁﬁ\REKiEI‘ihﬁka @k&dﬂiﬁ-{@(ﬁl‘ﬂ,
CAR- CAR- GCN- GCN- CAR- CAR, CAR- CAR- GCN- CAR- CCN- CAR, CAR- CAR-

GO 0% GA SRR AR GU Gt SN R I A S o, e
GCN- CAR— GGNF GENF GAIR, CARN €AY - N CAR- GOW-GAR-CBY-GGAR- GAR-GGN-GGN-
GOV 0% G- AR SO G 4 A 0I5 GRLERY con-can-
GCCN- CAR- GAR- GGN- GAR, CAGN -CEBY -GN CAAR-CCAR- GARN-GON-GGNRGBENGAY, GAY-
GO 0% GBS IR AR R B,
GAY~GGN-GGN-GGN-GAY, GGN-GAY-GAY-GGN-GGN, GGN-GAY-GGN-GAY-
GGN, GGN-GAY-GGN-GGN-GAY, GGN-GGN-GAY-GAY-GGN, GGN-GGN-GAY-
GGN-GAY, GGN-GGN-GGN-GGN-GGN-GAY, GAY-GGN-GGN-GGN-GGN-GGN,
GGN-GAY~-GGN-GGN-GGN-GGN, GGN-GGN-GAY-GGN-GGN-GGN, GGN-GGN-
GGN-GAY-GGN-GGN, GGN-GGN-GGN-GGN-GAY-GGN, GGN-GGN-GGN-GGN-
GAY-GAY, GAY-GAY-GGN-GGN-GGN~-GGN, GAY~-GGN-GAY-GGN-GGN-GGN,
GAY-GGN-GGN-GAY-GGN-GGN, GAY-GGN-GGN-GGN-GAY-GGN, GAY-GGN-
GGN-GGN-GGN-GAY, GGN-GAY-GAY-GGN-GGN-GGN, GGN-GAY-GGN-GAY-
GGN-GGN, GGN-GAY-GGN-GGN-GAY-GGN, GGN-GAY-GGN-GGN-GGN-GAY,
GGN-GGN-GAY-GAY-GGN-GGN, GGN-GGN-GAY-GGN-GAY~-GGN, GGN-GGN-
GAY-GGN-GGN-GAY, GGN-GGN-GGN-GAY-GAY-GGN, GGN-GGN-GGN-GAY-
GGN-GAY, GGN-GGN-GGN-GGN-GAY-GAY-GAY, GAY-GAY-GAY-GGN-GGN-
GGN-GGN, GAY-GGN-GAY-GAY-GGN-GGN-GGN, GAY-GGN-GAY-GGN-GAY-
GGN-GGN, GAY-GGN-GAY-GGN-GGN-GAY-GGN, GAY-GGN-GAY~-GGN-GGN-
GGN-GAY, GAY-GGN-GGN-GAY-GAY-GGN-GGN, GAY-GGN-GGN-GAY-GGN-
GAY-GGN, GAY-GGN-GGN-GAY-GGN-GGN-GAY, GAY-GGN-GGN-GGN-GAY-
GGN-GAY, GAY-GGN-GGN-GGN-GAY-GAY-GGN, GAY-GGN-GGN-GGN-GGN-
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CAR- CAR, GCN- GON- CAR- CAR- CAR- GCN- CAR, GCN- GON- CAR- CAR- CAR-  CAR- GCN,
CAR- GCN- GCN- GCN- CAR- CAR- CAR, CAR- GCN- GCN- CAR- GCN- - CAR- CAR,

CAR- GCN- GCN- CAR- CAR- GCN- CAR,  CAR- GCN- GCN- CAR- CAR-  CAR- GCN,

CAR- GCN- CAR- GCN- GCN- CAR- CAR,  CAR- GCN- CAR- CAR- GCN- GCN- CAR,

CAR- GCN- CAR- CAR- CAR- GCN\- GCN,  CAR- GCN- CAR- GON- CAR- - GCN- CAR

CAR- GERICRRAYGCIRASARAEARGECRAY CARNCERN TARN CARB B Y (I -GAY -

CAR- C‘&%@&NGC%A@U&AQAEGQABGNC@BNC&BY% Cf&k%y%% ~GGN-
CAR- CAR- GON- GON- CA R- GON- CAR- GON- GCN- CA

CAR- C@@NB@AYGAI@G@EI@@ARA@C@AYCﬂQNCG@N RN CA@@WYW'@W GAY-

an A AN N R AR R A e B (G G -con-

GCN— COENCAR YCARGHARACARGEARA YGCNY CARN GERN CARGICAGRA Y (RGN -GAY -

e
e A
SEle et e L

CAR CAR(AR %A%%G%G%BAV‘%G b@ﬁ”&{iﬁe&ge Gt?fG -p%ésb?if%@t | s

cont ai ni ng 3-7 ani no = aci de residués w n € maj or
const i GGANTAGN ,a @A YSCEA-HGER)- GaN -Gl - GAMeGGEonGAYfGGNﬁGGNHEGNHEGNSY

A S, RO CHR 8 ARG A, A5 oRR G
GGN-GGN, GGN-GAY-GGN-GGN-GAY-GGN-GGN, GGN-GAY-GGN-GGN-GGN-
GAY-GGN, GGN-GAY-GGN-GGN-GGN-GGN-GAY, GGN-GGN-GAY-GAY-GGN-
GGN-GGN, GGN-GGN~-GAY-GGN-GAY-GGN-GGN, GGN-GGN-GAY-GGN-GGN-
GAY-GGN, GGN-GGN-GAY-GGN-GGN-GGN-GAY, GGN-GGN-GGN-GAY-GAY-
GGN-GGN, GGN-GGN-GGN-GAY-GGN-GAY-GGN, GGN-GGN-GGN-GAY-GGN-
GGN-GAY, GGN-GGN-GGN-GGN-GAY-GAY-GGN, GGN-GGN-GGN-GGN-GAY-
GGN-GAY- GGN-GGN-GGN-GGN-GGN-GGN-GAY, GAY-GGN-GGN-GGN-GGN-
GGN-GGN, GGN-GAY-GGN-GGN-GGN-GGN-GGN, GGN-GGN-GAY-GGN-GGN-
GGN-GGN, GGN-GGN~-GGN-GAY-GGN-GGN-GGN, GGN-GGN-GGN-GGN-GAY-
GGN-GGN, GGN-GGN-GGN-GGN-GGN-GAY-GGN

Q (glutamine) as major constituent

Oligonucleotides of peptide motifs containing 3-7 amino

acide residues with Q(Glutamine) as the major constituent

and T (Threonine) as the minor constituent

CAR-CAR-ACN, ACN-CAR-CAR, CAR-ACN-CAR, CAR-CAR-CAR-ACN, ACN-
CAR-CAR-CAR, CAR-ACN-CAR-CAR, CAR-CAR-ACN-CAR, CAR-CAR-~-CAR-
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CAR- AGY, AGY- CAR- CAR- CAR- CAR, CAR- AGY- CAR- CAR- CAR, CAR- CAR-
AGY- CAR- CAR, CAR- CAR- CAR- AGY- CAR, CAR- CAR- CAR- AGY- AGY, AGY-
AGY- CAR- CAR- CAR, AGY- CAR- AGY- CAR- CAR, AGY- CAR- CAR- AGY- CAR,
AGY- CAR- CAR- CAR- AGY, CAR- AGY- AGY- CAR- CAR, CAR- AGY- CAR- AGY-

Car car B i AR R R B EAR- éﬁ@%&éptﬁ@%@%f@ ear-

CAR- AGY-ACAR-CBRRABER- CAR - CBRROBRRASSYCBRAR- CAR- CAR-CARFACHFACN, ACN-
o A A A R B p i R AR R B
- - - = AGY- ( - SARRy. » 'y N ~CAR, -CAR=~ ="
%5. é%-mamm- CAR-CAR - CBARCBARCABYACAR- AGN-CAR- CIORMFCOMREAR-CAR,
B A A A A A R ARy R e M AR A CRA
AGY- CAR-GXRY-AIRY-CAARCBAR- CAR-CABY-CBARCAGYACARE AGY - CXRR IRCAR-CAR-
O R R A G e G e G R e e
AGY- CAR-A0AR GINBY-C3HR ACNR ONGY.CARGY ACARCEAREC SARE AGYACKAGA RGYACN-CAR-
O R A i R A s e nen
AGY- AGY-(QR (4R CNR-AGK-CAR - CABY-ASGYCEAR- CAR- AR-CIOMRCAGYCAR-ACN,
CAR. AG. B AR RN AR CXRE CARA R A CAG AR AKEACHARA Ky CAR-CAR-
CAR- AGY-KAR-OXB-ONBR-HCAR- CAR~CBRRCAGYACRRACARE ARY - CARYCARNCAR-ACN~

CaR. ACY AR EAR-CRE AR~ ERRARAENRERR, AEN-AElia Gl aR-car-

CAR- CAR-GXR~GNRY - ACKCAR-GAN - ACARCERRCARBYCARY - ﬁéﬁ-ciﬁA@lGYe@(\FACN—
CAR—CAR—AGY—AGY—CAR—CAR—AGY CAR- CAR- AGY- CAR- AGY- AGY- CAl
CAR- CAR. AR AN - CERRCERP AR, B3l CAR- ACH- CAR-CAR-

CAR-ACN,
ACN-CAR,
CAR-ACN,
ACN-ACN,
CAR-CAR,
CAR-ACN,
CAR-CAR,
CAR-ACN,
ACN-CAR,
ACN-CAR,
CAR-ACN,
ACN-CAR,
ACN-CAR,
ACN-ACN,
CAR-ACN,
ACN-ACN,

ACN CAR~-CAR~-ACN-ACN-CAR-CAR,
ACN-CAR-CAR~ACN-CAR-CAR-ACN,
ACN-CAR-CAR-CAR-ACN-ACN-CAR,
ACN-ACN-CAR~-ACN-CAR-CAR-CAR,
ACN~ACN-CAR-CAR~-CAR-ACN-CAR,
CAR~ACN-ACN~ACN~-CAR-CAR-CAR,
CAR-ACN-ACN~CAR-CAR-ACN-CAR,
CAR-ACN-CAR-ACN-ACN-CAR-CAR,
CAR~ACN-CAR~CAR-CAR-ACN-ACN,
CAR-ACN-CAR-ACN-CAR-CAR-ACN,
CAR-CAR-ACN-ACN-ACN-CAR-CAR,
CAR-CAR-ACN-ACN-CAR-CAR-ACN,
CAR-CAR-ACN-CAR-ACN-CAR-ACN,
CAR-CAR-CAR-ACN-ACN-ACN-CAR,
CAR-CAR-CAR-ACN-CAR-ACN-ACN,
ACN-ACN-CAR-CAR~CAR-CAR-CAR,
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ACN-CAR-CAR-ACN-CAR-
ACN-CAR-CAR-CAR-ACN-
ACN-CAR~-CAR-CAR-CAR-
ACN-ACN-CAR-CAR-ACN-
ACN-ACN-CAR-CAR-CAR-
CAR-ACN-ACN-CAR-ACN-
CAR~ACN-ACN-CAR-CAR-
CAR-ACN-CAR-CAR~-ACN-
CAR~-ACN-CAR~-ACN-CAR-
CAR-ACN-CAR-CAR-ACN-
CAR-CAR-ACN-ACN-CAR-
CAR-CAR-ACN-CAR-ACN-
CAR-CAR-ACN-CAR-CAR-
CAR-CAR-CAR-ACN-ACN-~
CAR-CAR-CAR-CAR-CAR-
ACN-CAR-ACN-CAR-CAR-



AGY- AGY, CAR- CAR- CAR- AGY- AGY- AGY- CAR, CAR- CAR- CAR- AGY- AGY- CAR- AGY,
CAR- CAR- CAR- AGY- CAR- AGY- AGY, CAR- CAR- CAR- CAR- CAR- AGY- AGY,
AGY- AGY- CAR- CAR- CAR- CAR- CAR, AGY- CAR- AGY- CAR- CAR- CAR- CAR,
AGY- CAR- CAR- AGY- CAR- CAR- CAR, AGY- CAR- CAR- CAR- AGY- CAR- CAR,
AGY- CAR- CAR- CAR- CAR- AGY- CAR, AGY- CAR- CAR- CAR- CAR- CAR- AGY,
CAR- AGPRAGARGAR CEARARRRARAACNCARR AGHR TEER pGYCNARE R TR TSAR ~ACN-
CAR- A%%WRCARO&G&%EAQAEAR%RRAEEN% CARAERR -P@iz-féﬁﬁ -CAR-
CAR- AGY- CAR- CAR- CAR- CAR- AGY, CAR- CAR- AGY- AGY- CAR- CAR-
CAR- ﬁWM%WMﬁARcﬁRRcﬁRRA@WRCA%wNWW CAR-
CAR- CA@%MRCA%A%R&QBA/AGEAR%BN%BR%A@AM %&% CAR-
CAR- CAR- CAR- AGY- CAR- AGY- CAl CAR- AGY- CAR-
CAR- CMW%A@ARGMNG?A@AQARCKRR&RR@W CA@&@AR@WW —-CAR-
CAR- CA&F%%RCA%A%%RC&GEARA%NC@BR%ER CARR KL% R G SR -CAR-
CAR- AGY- CAR- CAR" CAR- CAR-CA AGY- CAR- CAR- CAR- CAR,
CAR- CAH@WMGWRC@AQA@RRC@RR@W CA@&@AR@@-@W ACN-
CAR- CA&WRCAF&A%MGEA%R&&&D%M% Zzé?icﬁ@ézk

m

containing 3-7 amno acide residues wt ut am ne) as tdhe maj or
const i GARTACN ,a AARECARICAR-EARCPEN-ASNT GRR EAREARUSHHR-ACN-

Car. AR CRARGRARCRRR R AR R 2l S R AR B am

GAR- CATRRRCARRGAIRABARCNCARRGSRREGRRCARR AR, (IR CRNR - ASAR- GAAR GARR

CAR. AR e A R AR R S Rl b i R ARl
CAR- GARARSARARGAR ABARARCARREGAREARREARN-CAR,  CAR GAR- CAR CAR- GAR
CAR- CAR GAR GAR CAR CAR CAR GAR- CAR-GAR CAR- CAR CAR CAR CAR GAR

AR

5 = RERTX : . XNy 3-7 amino
CAR- CA&R:J@N? I@ER—@@ @ARh QAR—lGARmtD\R) @\R tmmm constituent

AR AR AR AT SR en Rif0R EORSEORGAE CAR 144

CAR-CAR-GCN, GCN-CAR-CAR, CAR-GCN-CAR, CAR-CAR-CAR-GCN, GCN-
CAR-CAR-CAR, CAR-GCN-CAR-CAR, CAR-CAR-GCN-CAR, CAR-CAR-CAR-
CAR-GCN, GCN-CAR-CAR-CAR-CAR, CAR-GCN-CAR-CAR-CAR, CAR-CAR-
GCN-CAR-CAR, CAR-CAR-CAR-GCN-CAR, CAR-CAR-CAR-GCN-GCN, GCN-
GCN-CAR-CAR-CAR, GCN-CAR-GCN-CAR-CAR, GCN-CAR-CAR-GCN-CAR,
GCN-CAR-CAR-CAR-GCN, CAR-GCN-GCN-CAR-CAR, CAR-GCN-CAR-GCN-
CAR, CAR-GCN-CAR-CAR-GCN, CAR-CAR-GCN-GCN-CAR, CAR-CAR-GCN-
CAR-GCN, CAR-CAR-CAR-CAR-CAR-GCN, GCN-CAR-CAR-CAR-CAR-CAR,
CAR-GCN-CAR-CAR-CAR-CAR, CAR-CAR-GCN-CAR-CAR-CAR, CAR-CAR-
CAR~GCN-CAR-CAR, CAR-CAR-CAR-CAR-GCN-CAR, CAR-CAR-CAR-CAR-
GCN-GCN, GCN-GCN-CAR-CAR-CAR-CAR, GCN-CAR-GCN-CAR-CAR-CAR,
GCN-CAR-CAR-GCN-CAR-CAR, GCN-CAR-CAR-CAR-GCN-CAR, GCN-CAR-
CAR-CAR-CAR~-GCN, CAR-GCN-GCN-CAR~CAR-CAR, CAR-GCN-CAR-GCN-
CAR-CAR, CAR-GCN-CAR-CAR-GCN-CAR, CAR-GCN-CAR-CAR-CAR-GCN,
CAR-CAR-GCN-GCN-CAR-CAR, CAR-CAR-GCN-CAR-GCN-CAR, CAR-CAR-
GCN-CAR-CAR-GCN, CAR-CAR-CAR-GCN-GCN-CAR, CAR-CAR-CAR-GCN-
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GAR- CAR- CAR- GAR- CAR- CAR, GAR- CAR- CAR- CAR- GAR- CAR, GAR- CAR-

CAR- CAR- CAR- AR, CAR- GAR- GAR- CAR- CAR- CAR, CAR- GAR- CAR- GAR- CAR- CAR,
CAR- GAR- CAR- CAR- GAR- CAR, CAR- GAR- CAR- CAR- CAR- GAR,

CAR- CAR- GAR- GAR- CAR- CAR, CAR- CAR- GAR- CAR- GAR- CAR, CAR- CAR-

GAR- CARCEARGERR, ¢ SRR AAR AR AR G AR AR CRAR CRARARARCARRGAR,
CAR- CAR- CAR- CAR- GAR- GAR- GAR, GAR- GAR- GAR- CAR- CAR- CAR- CAR
GAR- CARCERRCARR- GAR- CAR- GAIR-GELFC ANFE ABNEABAR-GGAR CABAIRCHARAR-GCN-

AR CARCERRCRRR, SR G G A A S A AR R e AR, QR CaR-
GAR- CARCBRRGENR- GAR=- CAR:- CAIR- GEWFECINE AN ABAR-GEAR-C ABARARARCN-CAR-
R CarCERCHRR, EEE AR R o A AR T R AR\ AR R AR -GN~
GAR- GARCBRRGCHR- GAR- CAR- CAR- CARFE QNG CINTARN\R-GTUNRC ABARARARAR-CAR-
R carCRReEn, SO O R e B R AR A R R C A ARAR AR -GN~
CAR- GARCEBARCERR- GOR-GDIR- CRR- C KIRE ARG (I ARR-GEGARG (RARABARAR-CAR-
AR CARCERRCCR, AR S AR ool AR AR AR R C A B AR -GCN-
CAR- CARCERRC ERR- CAR- GDIR- G- C ARNE AN (BRGABAR-UBRR GOBARCEARAR-CAR -
AR CACERRCERR, AR GO R o B R AR A R HARARARRR -GN~
CAR- CARGCHRCERR- CAR- GDIR- CAIR- C ARNFE AN (NS Q) R-CARRG CNARARARCN~CAR-
AR AT R, CAR S R o S A A R C AR ARARG AR -GN~
GAR- CARCERARGHR- CAR- CAR- @AR- GONG N IR ABAR-(BRRCABARCNARCN-CAR~
R CarCEREC R, CAR: AR R o R AR G R AR R AR -GN~
CAR- GARGCARE AR R- CAR- CAR- AR C ARG (BN ARG BAR-CBRRCABARCRARAR-CAR-
AR CArCEREC R, GRS CAR R O AT R AR (AR C AEARARRGCN -GN~
CAR- CAREEARSCRR- CAR- CAR:- Gy GEMRE LA ARG AR CBARRCAR-CAR-CAR-CAR-
GCN-GCN, GCN-GCN-CAR-CAR~-CAR-CAR-CAR, GCN-CAR-GCN-CAR-CAR-
CAR-CAR, GCN-CAR-CAR-GCN-CAR-CAR-CAR, GCN-CAR~CAR-CAR-GCN-
CAR-CAR, GCN-CAR-CAR-CAR-CAR-GCN-CAR, GCN-CAR-CAR-CAR-CAR-
CAR-GCN, CAR-GCN~-GCN-CAR~CAR-CAR-CAR, CAR-GCN-CAR-GCN-CAR-
CAR~-CAR, CAR-GCN-CAR-CAR~GCN-CAR-CAR, CAR-GCN-CAR-CAR-CAR-
GCN-CAR, CAR-GCN-CAR-CAR-CAR-CAR-GCN, CAR-CAR-GCN-GCN-CAR-
CAR-CAR, CAR-CAR-GCN-CAR-GCN-CAR-CAR, CAR-CAR-GCN-CAR-CAR-
GCN-CAR, CAR-CAR-GCN-CAR-CAR-CAR-GCN, CAR-CAR-CAR-GCN-GCN-
CAR-CAR, CAR~CAR-CAR-GCN-CAR-GCN-CAR, CAR-CAR-CAR-GCN-CAR-
CAR-GCN, CAR-CAR-CAR-CAR-GCN-GCN-CAR, CAR-CAR-CAR-CAR~-GCN-
CAR-GCN- CAR-CAR~-CAR-CAR-CAR-CAR-GCN, GCN-CAR-CAR-CAR-CAR-
CAR-CAR, CAR~GCN-CAR-CAR-CAR-CAR-CAR, CAR-CAR-GCN-CAR~-CAR-~-
CAR-CAR, CAR-CAR-CAR-GCN-CAR-CAR-CAR, CAR-CAR-CAR-CAR-GCN-
CAR-CAR, CAR-CAR-CAR-CAR-CAR-GCN-CAR
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CAR- CAR, CAR- CAR- CAR- GAR- CAR- GAR- CAR, CAR- CAR- CAR- GAR- CAR- CAR- GAR,
CAR- CAR- CAR- CAR- GAR- GAR- CAR, CAR- CAR- CAR- CAR- GAR- 145 CAR- GAR-

CAR- CAR- CAR- CAR- CAR- CAR- GAR, GAR- CAR- CAR- CAR- CAR- CAR- CAR,

CAR- GAR- CAR- CAR- CAR- CAR- CAR, CAR- CAR- GAR- CAR- CAR- CAR- CAR,

CAR- CAR— CAR— GAR— CAR— CAR— CAR CAR— CAR— CAR— CAR— GAR— CAI7?- CAR

ggﬂgahehag §531@%§%1@9'§%I‘%ﬁ% Wt h:h@( (a b%”b@ﬁ)st%éuéﬂ@ machgr

CAY- CARACARS e e s (lre  THARICARNSARtGRNL CAY- CAR- CAR- CAR,
CAR- CAY- CAR- CAR, CAR- CAR- CAY- CAR, CAR-CAR-CAR- CAR- CAY,

CAY- CORRCORR GAEY GG Y (kR (einfk C@%R %RRC@RR CAX-&GR C&&-
CAR- CAR- CAR- CAY- CAR,~ CAR- CAR-'CAR- CAY- CA Y- CAR- CAR" CA
CAY-CﬁRRcﬁﬁﬁtﬁ@B(M@ﬁRt#ﬁK1§$81§ﬂ$()QFR:Q%R‘AGKYCGRR-GAR‘G%B?@?BF
CAR- CAXrCAYY C%@&R%%\ﬁ%& %ﬁa—%,— &ARC%Yc%R- CAR: CAR-
CAR- CAR- CAY- CAY- CAR, CAR- CAR- CAY-" CAR CA R-CAR- CAR- CAR- CAR- CAY,
CAY- CARY CARR TR CARR AR R - @R ASAY-CORR- @Aﬁ?@AR-GAR AGY-AGY, AGY-

CAR- CARY CONR CORR CORR Al v (AR -GHNY - IR (Y- iR @éﬁ-CAR ~AGY-CAR,
CAR- CAR- CAR- CAR- CAY- CAR ~ CAR- CAR- CAR- CAR” CAY- CA
CAY- CAGY CORR TR TRRR AR / CQABT§Q¥13911§QQ-GARvC@RR AGY-CAR-AGY-

CAY- CARRCABAWG%% Koy CAREAREARYCAEYCARR, CéXRCéBR AGY-
CAR- CAR- CAR CAY, ~ CAR- CAY- CAY-'CAR- CAR- CAR ~ CAR- CAY- CAR- CAY- CAR- CAR,

CAR-CﬁKRCﬁFXcw@ﬁ%m@ﬂkj¢8Rtﬂ$81§3813ﬂ¥-CAQWCRRRcﬂﬁR CAR-CAR-CAR,
CAY- AR CARY o O Ol O, A A A AR ROk
CAR- CARRCARY CARR MR CAYARACARTRR - GRR-GSY--CAR, CARR-CAR-CAR-CAR-
Cav. AR/ AV e Bt B e Rl ARl EAR A oe,
CAY- CARY EARR CPNR CATY R CARR , GO -CRAR-CAR-CAR-BGR-CBRY- BER-CAR-
CAY'Céﬁ?£€ﬁ§£€%§£f&§FxgﬁﬁzﬂéYSX&Q£EX%iEﬂ%jE%%)CéXP—AGY—CAR—AGY—
CAR-CAR, CAR-AGY-CAR-CAR~AGY-CAR, CAR-AGY-CAR-CAR-CAR-AGY,
CAR-CAR-AGY~AGY-CAR-CAR, CAR-CAR-AGY-CAR-AGY-CAR, CAR-CAR-
AGY-CAR-CAR-AGY, CAR-CAR-CAR-AGY-AGY-CAR, CAR-CAR-CAR-AGY-
CAR-AGY, CAR-CAR-CAR-CAR-AGY-AGY-AGY, AGY-AGY-AGY-CAR-CAR-
CAR-CAR, AGY-CAR-AGY-AGY-CAR-CAR-CAR, AGY-CAR-AGY-CAR-AGY-
CAR-CAR, AGY-CAR-AGY-CAR-CAR-AGY-CAR, AGY-CAR-AGY-CAR-CAR-
CAR-AGY, AGY-CAR-CAR-AGY-AGY-CAR-CAR, AGY-CAR-CAR-AGY-CAR-
AGY-CAR, AGY-CAR-CAR-AGY-CAR-CAR-AGY, AGY-CAR-CAR-CAR-AGY-
CAR-AGY, AGY-CAR-CAR-CAR-AGY-AGY-CAR, AGY-CAR-CAR-CAR-CAR-
AGY-AGY, AGY-AGY-CAR-AGY-CAR-CAR-CAR, AGY-AGY-CAR-CAR-AGY-
CAR-CAR, AGY-AGY-CAR-CAR-CAR-AGY-CAR, AGY-AGY-CAR-CAR-~CAR-
CAR-AGY, CAR-AGY-AGY-AGY-CAR-CAR-CAR, CAR-AGY-AGY-CAR-AGY-
CAR-CAR, CAR-AGY-AGY-CAR-CAR-AGY-CAR, CAR-AGY-AGY-CAR-CAR-
CAR-AGY, CAR-AGY-CAR-AGY-AGY-CAR-CAR, CAR-AGY-CAR-CAR-AGY-
AGY-CAR, CAR-AGY-CAR-CAR-CAR-AGY-AGY, CAR-AGY-CAR-AGY-CAR-
AGY-CAR, CAR-AGY-CAR-AGY-CAR-CAR-AGY, CAR-AGY-CAR-CAR~AGY-
CAR-AGY, CAR-CAR-AGY-AGY-AGY-CAR-CAR, CAR-CAR-AGY-AGY-CAR-

143



CAR- CAY, CAY- CAR- CAR- CAR- CAY- CAY- CAR, CAY- CAR- CAR- CAR- CAR- CAY- CAY,
CAY- CAY- CAR- CAY- CAR- CAR- CAR, CAY- CAY- CAR- CAR- CAY- CAR- CAR,

CAY- CAY- CAR- CAR- CAR- CAY- CAR, CAY- CAY- CAR- CAR- CAR- CAR- CAY,

CAR- CAY- CAY- CAY- CAR- CAR- CAR, CAR- CAY- CAY- CAR- CAY- 146 CAR-CAR

o onv- SR SRS R BIE A il - pienenor

e v BB - SR ARl - oo
CAY- CAY. CAG- CAR” CAR, CAR: AT A= AR CAY-GAR SO SR AR cae-can-

CAY- CAR- CAR-BAR; CARRCAYY CARY - CAN- CARR- CHIR- G- ONR-AGARJARYAGY-CAR-

Cam Cav- CRI ERR: RO AT AR~ (AR £ el ol CAR-2Gy i eam-ca-

CAR- CAY- BAR-CAR; CARR €CARY AXR - CAR- CAR- CHR-AQYY,- CNR-CBARAGARAGY~-CAR-

o G AV ER. RG-SR R A S-SR oar-car-

CAR- CAR- B&R-CAK; CARROBAXR €ARY — CAR- CHIR- CXIR- KGYY,- CNR-CBRR-CBRVAGY-AGY -

Car. CaR CAR EARr R AR Bl R0 ol G- Rz Bpo-ce-

CAR- CAY- CAR-B8R; CABR CARR CORR - CAR- ABR- AN~ C2055- O@NR-COARCBRRCAR~-AGY -

CaR. CaR ERR: BRE ARG AR BB GART R TG G1O G G ARy SR~
cont ai ni C@RICEKRANTAR~-ABEHUER + EAR dCER- TAR-+CAK, G GRR-TUARSAGYS- GRS CARF-OT

constituen nd N(Aspar agi ne) _as_the m nor_constituent
%Ak—CgR, CgR-8AR—8AR-AGY—CAR-CAR—CAR, CAR-CAR-CAR-CAR-AGY-

CAR-CAR, CAR-CAR-CAR-CAR-CAR-AGY-CAR

I\l

-

Oligonucleotides of peptide motifs containing 3-7 amino

acide residues with Q(Glutamine) as the major constituent

and E(Glutamic Acid) as the minor constituent

CAR-CAR-GAR, GAR-CAR-CAR, CAR-GAR-CAR, CAR-CAR~-CAR-GAR, GAR-
CAR-CAR-CAR, CAR-GAR-CAR-CAR, CAR-CAR-GAR-CAR, CAR-CAR-CAR-
CAR-GAR, GAR-CAR-CAR-CAR-CAR, CAR-GAR-CAR-CAR-CAR, CAR-CAR-
GAR-CAR-CAR, CAR~CAR-CAR-GAR-CAR, CAR-CAR-CAR-GAR-GAR, GAR-
GAR~-CAR-CAR-CAR, GAR-CAR-GAR-CAR-CAR, GAR-CAR-CAR~GAR-CAR,
GAR-CAR-CAR-CAR-GAR, CAR-GAR-GAR-CAR-CAR, CAR-GAR-CAR-GAR-
CAR, CAR-GAR-CAR-CAR-GAR, CAR-CAR-GAR-GAR-CAR, CAR-CAR-GAR-
CAR-GAR, CAR-CAR-CAR-CAR-CAR-GAR, GAR-CAR-CAR-CAR-CAR-CAR,
CAR-GAR-CAR-CAR-CAR-CAR, CAR-CAR-GAR-CAR-CAR-CAR, CAR-CAR-
CAR-GAR~-CAR-CAR, CAR-CAR-CAR-CAR-GAR-CAR, CAR-CAR-CAR-CAR-
GAR-GAR, GAR-GAR-CAR-CAR-CAR-CAR, GAR-CAR-GAR-CAR-CAR-CAR,
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CAR- CAR- AAY, AAY- CAR- CAR CAR- AAY- CAR, CAR- CAR- CAR- AAY, AAY-

CAR- CAR- CAR, CAR- AAY- CAR- CAR, CAR- CAR- AAY- CAR, CAR- CAR- CAR- CAR- AAY,
AAY- CAR- CAR- CAR- CAR, CAR- AAY- CAR- CAR- CAR, CAR- CAR- AAY- CAR- CAR,

CAR- CAR- CAR- AAY- CAR, CAR- CAR- CAR- AAY- AAY, AAY- AAY- CAR- CAR- CAR,

AAY- CAR- AAY- CAR- CAR, AAY- CAR- CAR- AAY- CAR, AAY- CAR- CAR- CAR- AAY,

CAR- AR 7GR (R 1GR - @i GRRY- GAR-AAR-CAR7 CEBRRGARARBRAYGERFCAIAR- AAY,

CAR-

CAR: ol Adife Al O, MRS AR CARY AR RARGRARCRREGAR AAY,

CAR- AAY- CAR- CAR- CA

R

CAR- @@WC@WRW QBAR GARRCABARCARYGBRRCBRRCAR-CAR-GAR,

R A G - RS AR A oar, car-car-

AAY- CARR CARR AR R CARR ARR-CAR-GAR-GAR-SAR, CARR-SAR=CAR-GAR~

CAR-
AAY-

CAR-
CAR-

COiR SRR

AAY- CAR-'CA

SR

. AAY-

AR

-R-HE RARROK-GAR G- A R

CAR- CARRAZDR WWWRW‘@%—M‘R’@% ABRKREARR-GAR= CAR-GAR~

AAY-
CAR-

SRR s SR O AN 0, G GG G ol e

AAY- @FBWAASAWWWR ARR-CAR-AAR, CABRRABKR -CAR- GAR-CAR~

A WA S o v A OV et e

AAY- CARR CARR AACARCARARCAFABRYOAR GRR-GAR-CAR, CARRAGKR-CAR= DAR; CAR~

COSRRPMACR I I8 SR B it o

AAY- ADKNROPER CARRARCATA BYCARCAR R-NVRR—GAR-CAR, CERREGRR-CAR-DAN;CAR~

B Y M TV T e

CAR- ADNR AR AACABROAKCATARCAR R-CRR-GAR-CAR, CERRABXR -BAK-CAR:-CAR-

AR AR A AT AT SR -CAR KA AR, CRARAROR-CAR- AT - oe-

CAR- CBAR AZAR AAA BMGA FCARAFGAR R-ONR-GAR-BAK, AGKREBRR-CAR-GAR-CAR-

AAY-
AAY-

AAY-
AAY-

CAR-
CAR-

CAR-
CAR-

GAR-CAR,
CAR-~GAR,
GAR-CAR,
GAR~CAR,
GAR-GAR,
CAR-GAR,
GAR-GAR,
CAR~CAR,
CAR~CAR,
CAR-GAR,
CAR~CAR,
GAR-CAR,
CAR-CAR,
GAR-CAR,
CAR-CAR,
CAR-GAR,

CAR-GAR-CAR~GAR-CAR-CAR-GAR,
CAR-CAR-GAR~-GAR-GAR-CAR-CAR,
CAR-CAR-GAR~-GAR-CAR-CAR-GAR,
CAR-CAR-GAR-CAR-GAR-CAR-GAR,
CAR-CAR-CAR-GAR-GAR-GAR-CAR,
CAR-CAR-CAR-GAR-CAR-GAR-GAR,
GAR-GAR-CAR-CAR-CAR-CAR-CAR,
GAR-CAR-CAR-GAR-CAR-CAR-CAR,
GAR-CAR-CAR-CAR-CAR-GAR-CAR,
CAR-GAR-GAR-CAR-CAR-CAR-CAR,
CAR-GAR-CAR-CAR-GAR-CAR-CAR,
CAR-GAR-CAR-CAR-CAR-CAR-GAR,
CAR-CAR-GAR-CAR-GAR-CAR-CAR,
CAR-CAR-GAR-CAR-CAR-CAR-GAR,
CAR-CAR-CAR-GAR-CAR-GAR-CAR,
CAR-CAR-CAR-CAR-GAR-GAR-CAR,
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CAR-GAR-CAR-CAR-GAR~-
CAR-CAR-GAR-GAR-CAR-
CAR-CAR-GAR-CAR-GAR-
CAR-CAR-GAR-CAR-CAR-
CAR-CAR-CAR-GAR-GAR-
CAR-CAR-CAR-CAR~-CAR-
GAR-CAR-GAR-CAR-CAR-
GAR-CAR-CAR-CAR-GAR-
GAR-CAR-CAR-CAR-CAR-
CAR-GAR-CAR~-GAR-CAR-
CAR-GAR-CAR-CAR-CAR-
CAR-CAR-GAR-GAR-CAR-
CAR-CAR-GAR-CAR-CAR-
CAR-CAR-~-CAR-GAR-GAR-
CAR-CAR-~CAR-~GAR-CAR-
CAR-CAR-~CAR-CAR-GAR-



AAY- CAR, CAR- CAR- AAY- AAY- CAR- CAR- AAY, CAR- CAR- AAY- CAR- AAY- AAY- CAR,
CAR- CAR- AAY- CAR- AAY- CAR- AAY, CAR- CAR- AAY- CAR- CAR- AAY- AAY,
CAR- CAR- CAR- AAY- AAY- AAY- CAR, CAR- CAR- CAR- AAY- AAY- CAR- AAY,
CAR- CAR- CAR- AAY- CAR- AAY- AAY, CAR- CAR- CAR- CAR- CAR- AAY- AAY,

Y- e B -AR- LR LR - CAY- AR AR R - R i can-car-
AAY- CAR- CAR-CAR,; CARRAGXREORR - BAR= CAR- CRR- CR- (UHR~CANRGRR-CAR-CAR~
AR AaY. CREERR: LR AR AR COR- Ol (A, - I G i onr-
CAR- AAY- CAR-CAR, CARRCARRACAR - CAR- CAR- 0~ 29 - CAR- CAR- CAR,

CAR- CAR- AAY- CAR- AAY- CAR- CAR, CAR- CAR- AAY- CAR- CAR- AAY- CAR,

D can. R g RBCYeRt (ae: Aéﬁp%ﬁ&&é TIALL WL VR mi‘a%’iff’amino
CAR- CAR- @ARd@AReAAMuAAYwﬁZAR QCAR—JC&E&MR ﬁ\RI‘MY&a JAR-RStituent
CAR- CAR- - CAR- CAR,

CAR- AAY- &A A CAR- CAR,

CAR- CAR- CAR- AAY— CAR— CAR— CAR CAR— CAR— CAR— CAR— AAY- CAR- CAR,

CAR- CAR- CAR—CAR—GAR, ABKY ERRR ECABONOBR €CAY tleAR OfCARIIARICATOIANYs CAY-

cont ai f BrdcheaFhR0 cALARYLERROLES, AR CLEUHARGE) I RS

constitu artrc” ACi € m nor cons
CAR- CAR- GAR;CMY- CAR-CAR-CERREERYCEAR, CARNE 0AR ABNR-ABACARGAY-AR-CAR-

CaR- CAR- AR, cEARCERY" EAR: CAR. oA SR (Y GO R AR ARy AR GAY.
CAR- CAR- CAR-CGAR-CAR-CERR- CAR- CAR- GAY~GHR- CARY-CASACABAR-ABARAGARAR,

G cav. GV ERR EAR-CEIRE Ry (AR O AR MR A R LA A Y~

CAR- CAR- GAR, GEXREBRY -CAR-CAR-CAY; AR CHR;CAARIARABAR
CGQE: as: %@-@g, %&%—éﬁ—%&é— CARSEALTY %%CAR—CAR—CAR—CAR,
CAR-CAY-CAR-CAR-CAR-CAR, CAR-CAR-CAY-CAR-CAR-CAR, CAR-CAR-
CAR-CAY-CAR-CAR, CAR-CAR-CAR-CAR-CAY-CAR, CAR-CAR-CAR-CAR-
CAY-CAY, CAY-CAY~CAR-CAR-CAR-CAR, CAY-CAR-CAY-CAR-CAR-CAR,
CAY-CAR-CAR-CAY-CAR-CAR, CAY-CAR-CAR-CAR-CAY-CAR, CAY-CAR-
CAR-CAR-CAR-CAY, CAR-CAY-CAY-CAR-CAR-CAR, CAR-CAY-CAR-CAY-
CAR-CAR, CAR-CAY-CAR-CAR-CAY-CAR, CAR-CAY-CAR-CAR-CAR-CAY,
CAR-CAR-CAY-CAY-CAR-CAR, CAR-CAR-CAY-CAR-CAY-CAR, CAR-CAR-
CAY-CAR~CAR-CAY, CAR-CAR-CAR-CAY-CAY-CAR, CAR-CAR-CAR-CAY-
CAR-CAY, CAR-CAR-CAR-CAR-CAY-CAY-CAY, CAY-CAY-CAY-CAR-CAR-
CAR-CAR, CAY-CAR-CAY-CAY-CAR-CAR-CAR, CAY-CAR-CAY-CAR-CAY-
CAR-CAR, CAY-CAR-CAY-CAR-CAR-CAY-CAR, CAY-CAR-CAY-CAR-CAR-
CAR-CAY, CAY-CAR-CAR-CAY-CAY-CAR-CAR, CAY-CAR-CAR-CAY-CAR-
CAY-CAR, CAY-CAR-CAR-CAY-CAR-CAR-CAY, CAY-CAR-CAR-CAR-CAY-
CAR-CAY, CAY-CAR-CAR-CAR-CAY-CAY-CAR, CAY-CAR-CAR-CAR~CAR-
CAY-CAY, CAY-CAY-CAR-CAY-CAR-CAR-CAR, CAY-CAY-CAR-CAR-CAY-
CAR-CAR, CAY-CAY-CAR-CAR-CAR-CAY-CAR, CAY-CAY-CAR-CAR-CAR-
CAR-CAY, CAR-CAY-CAY-CAY-CAR-CAR-CAR, CAR-CAY-CAY-CAR~CAY-
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CAR- GAY- CAR- CAR, CAR- CAR- CAR- CAR- GAY- CAR, CAR- CAR- CAR- CAR- GAY- GAY,
GAY- GAY- CAR- CAR- CAR- CAR, GAY- CAR- GAY- CAR- CAR- CAR,

GAY- CAR- CAR- GAY- CAR- CAR, (AY- CAR- CAR- CAR- GAY- CAR, GAY- CAR-

CAR- CAR- CAR- GAY, CAR- GAY- (AY- CAR- CAR- CAR, CAR- GAY- CAR- (GAY- CAR- CAR,
CAR- GAY- CAR- CAR- GAY- CAR . CAR- GAY- CAR- CAR- CAR- GAY,

CAR- CARRCERRGAGARARR EARA Y THR THR THA AR GARRCAR Y ~CA%-EAR-CAR-

GAY- CésRRCéRY WARC&RY %&Céﬁf (Y PR -(R, @%&-@ﬁh@ﬂﬁ-@ﬁﬁ CRAR- GAY,
CAR- CAR- GAY—GAY—GAY—CAR—CAR— CAR- CA

GAY- CﬂﬁYG@@‘RGAQA%AﬁAéAﬁA&@RWW@X ICRRRGRHRY 'éAlB'éAﬁé CAR-

GAY- CARYGAXRCABRRABA GAYARAGH Y EAR (AR - CAIRRCARY -CAR-GAK~CAY-

GAY- CAR- CAR- GAY- GAY- CAR- CAR, GAY- CAR- CAR- GAY- CAR- 149 GAY- CAR,

GAY- CARRCAAY cAYARARBRARR En§A Y TN TR TR CARARGOAR -CAN-CAY CAR-

GAY- CARYCARRCARN B A RAYA CAR Y (AR (AER (Y C@W‘R—%‘é—@ﬁﬁrcm-
GAY—GAY—CAR—GAY—CAR—CAR—CAR GAY- GAY- CAR-'CAR- GAY- CAR-

GAY- GRRYCARRCARRRARRRAGA EAFAR TN TOARGAY CMWR'@#'GA‘R CAR-

CAR- %XY%XYWAWA%%Y%-@AWQ%& Cﬁ%ﬁ?—%‘%—%‘%— CAY-

CAR- GAY- GA GAY- CAR, _ CAR- GAY- GAY-'CAR-

CAR- G@‘RCRRY GAQAMQA&AQAM%Y@@BW@FX C@WR‘@Q‘R'GAR CAR-

CAR- %XY%RYCABA@ABAWAWAR%QMK% G%MR—%\Q“—@AR’—CAR—

CAR- GAY- CAR- GAY- Y, CAR- GAY- CAR-'CAR- GAY-

CAR- CKRRG@WGAQA@QA@A@&A@Y@@@@@W G&AW‘@‘R‘GA@ ~CAY-

CAR- %RR%XRWA%BAWAWAR%%%& C‘t‘%ﬁ@ﬁm—%\& @ﬁ'ﬁ’— CAR-

CAR- CAR- GAY- CAR- GAY- CAR- GAY, CAR- CAR- GAY-'CAR- CAR-

CAR- CERRC,@RYGAQA@Q’A@QAM@RW@@@% G/W\R?A\AY'@Q@‘GA\Y CAR-

CAR- i - -

Y- G O AR AR R e T A A AT G G o

GAY- CERYCKRRGAQA@ARADARA@@RWW'W [CARRGARR-GAR-CAR-CAR-

AR, CHORSBR AR EAR EAR AR R (R AR AR - EA-cne-

CAR- GRRYELARRCARARAYARARACARAR R (PR (IR CAFARCARAR-CAR-CAY-CAY -
CAR-CAR, CAR-CAR-CAR-CAY-CAR-CAY-CAR, CAR-CAR-CAR-CAY-CAR-
CAR-CAY, CAR-CAR-CAR-CAR-CAY-CAY-CAR, CAR-CAR-CAR-CAR-CAY-
CAR-CAY- CAR-CAR-CAR-CAR-CAR-CAR-CAY, CAY-CAR-CAR-CAR-CAR-
CAR-CAR, CAR-CAY-CAR-CAR-CAR-CAR-CAR, CAR-CAR-CAY-CAR-CAR-
CAR-CAR, CAR-CAR-CAR-CAY-CAR-CAR-CAR, CAR-CAR-CAR-CAR-CAY-
CAR-CAR, CAR-CAR-CAR-~CAR-CAR-CAY-CAR

Oligonucleotides of peptide motifs containing 3-7 amino

acide residues with Q(Glutamine) as the major constituent

and N(Asparagine) as the minor constituent

CAR-CAR~AAY, AAY-CAR-~-CAR, CAR-AAY-CAR, CAR-CAR-CAR-AAY, AAY-
CAR-CAR-CAR, CAR-AAY-~-CAR-CAR, CAR-CAR-AAY-CAR, CAR-CAR-CAR-
CAR-AAY, AAY-CAR-CAR-CAR-CAR, CAR-~-AAY-CAR-CAR-CAR, CAR-CAR-
AAY-CAR-CAR, CAR-CAR-CAR-AAY-CAR, CAR-CAR-CAR-AAY-AAY, AAY-
AAY-CAR-CAR-CAR, AAY-CAR-AAY-CAR-CAR, AAY-CAR-CAR-AAY-CAR,
AAY-CAR~CAR-CAR-AAY, CAR-AAY-AAY-CAR-CAR, CAR-AAY-CAR-AAY-
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GAY- CAR, CAR- GAY- CAR- CAR- CAR- CAR- AY, CAR- CAR- GAY- GAY- CAR-
CAR- CAR- GAY- CAR- GAY- CAR- CAR,
CAR- CAR- GAY- CAR- CAR- CAR- GAY,
CAR- CAR- CAR- GAY- CAR- GAY- CAR,

CAR- CAR- GAY- CAR- CAR-
CAR- CAR- CAR- GAY- GAY-
CAR- CAR- CAR- GAY- CAR-

GAY- CAR,
CAR- CAR,
CAR- GAY,

CCQE: Ccﬁg: @% @%‘%‘%‘%‘@: @E}@E}%&-%}C@g %?CAR—AAY-

CAR- GAY- @R-A20R- CRR-CRR-CRR -(BRROBRRAGXY - BAR-CAR-CERRCERRCAR-CAR,

CaR. CAR TR A AR Y AR FRBLE™S Bl hg mesr CARSTAfat i on

a a adentAR-ARY-CARHIAR)e CAR-EARHOOR-CAR-AAY-CARpi 0AR-COAR-ORRCCAR-T g

or & BrrEat-ad U DR INR CaR-RaRl pROLRR KR Cha CHniCAR, © O
2H bondsAAD-CAR-CRR-AR WAAR-C ARG I GAY-CARAGABR-CARAAAYOCAR) AAYECAR-

aorgorc natt. Aot e N AP QU Knv2AR-CAR-CAR, CAR-AAY-CAR-AAY-

CAR-CAR,

CAR-CAR-AAY-AAY-CAR-CAR,

CAR-AAY-CAR-CAR-AAY-CAR,

CAR-AAY-CAR-CAR-CAR-AAY,
CAR-CAR-AAY-CAR-AAY-CAR, CAR-CAR-

AAY-CAR-CAR-AAY, CAR-CAR-CAR-AAY-AAY-CAR, CAR-CAR-CAR-AAY-

CAR-AAY,
CAR~-CAR,
CAR-CAR,
CAR-AAY,
AAY-CAR,
CAR-AAY,
AAY-AAY,
CAR-CAR,
CAR-AAY,
CAR-CAR,
CAR-AAY,
AAY-CAR,
AAY-CAR,
CAR-AAY,
AAY-CAR,
AAY-CAR,
AAY-AAY,
CAR-AAY,
AAY-AAY,
CAR-CAR,
CAR-CAR,
CAR-AAY,
CAR-CAR,

CAR-CAR-CAR-CAR-AAY-AAY~-AAY,
AAY-CAR-AAY-AAY-CAR-CAR-CAR,
AAY-CAR-AAY~-CAR-CAR-AAY-CAR,
AAY~-CAR-CAR-AAY-AAY-CAR-CAR,
AAY-CAR-CAR~-AAY~CAR-CAR-AAY,
AAY-CAR-CAR-CAR-AAY-AAY-CAR,
AAY-AAY-CAR-AAY-CAR-CAR-CAR,
AAY-AAY~CAR-CAR-CAR-AAY~CAR,
CAR-AAY-AAY-AAY-CAR-CAR-CAR,
CAR-AAY-AAY-CAR-CAR~AAY-CAR,
CAR-AAY~CAR-AAY-AAY-CAR-CAR,
CAR-AAY-CAR-CAR-CAR-AAY-AAY,
CAR~-BAY-CAR-AAY-CAR-CAR-AAY,
CAR-CAR-AAY-AAY-AAY-CAR-CAR,
CAR-CAR-AAY-AAY-CAR-CAR-AAY,
CAR-CAR-AAY-CAR-AAY-CAR-AAY,
CAR-CAR-CAR-AAY-AAY-AAY~-CAR,
CAR-CAR-CAR-AAY-CAR-AAY-AAY,
AAY-AAY-CAR-CAR-CAR-CAR-CAR,
AAY-CAR-CAR-AAY-CAR-CAR-CAR,
AAY-CAR-CAR~CAR-CAR-AAY~CAR,
CAR-AAY-AAY~CAR-CAR-CAR-CAR,
CAR-AAY-CAR-CAR-AAY-CAR-CAR,
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AAY-AAY-AAY-CAR-CAR-
AAY-CAR-AAY-CAR-AAY-
AAY~-CAR-AAY-CAR-CAR-
AAY-CAR-CAR-AAY-CAR-
AAY~CAR-CAR-CAR-AAY-
AAY-CAR-CAR-CAR-CAR~-
AAY-AAY-CAR~-CAR-AAY-
AAY-AAY-CAR~-CAR-CAR-
CAR-AAY-AAY-CAR-AAY-
CAR-AAY-AAY~CAR-CAR-
CAR-AAY-CAR~-CAR-AAY-
CAR-AAY-CAR~-AAY-CAR-
CAR-AAY-CAR-CAR-AAY-
CAR-CAR-AAY-AAY-CAR-
CAR-CAR~AAY-CAR-AAY-
CAR~-CAR-AAY-CAR-CAR~-
CAR-CAR~-CAR-~AAY-AAY-
CAR-CAR-CAR-CAR-CAR-
AAY-CAR-AAY-CAR-CAR-
AAY-CAR-CAR-CAR-AAY-
AAY-CAR-CAR-CAR-CAR-
CAR-AAY-CAR-AAY-CAR-
CAR-AAY-CAR-CAR-CAR-

CAR- CAR,



unknown, or other 151 TABLE 9 ((NNT) 155 disclosed as SEQ ID NGO 2)
Code Admin AUC_ T AUC/D t112 d Vss MRT. Dose Construct Dose | ast
normali zed AUC g/kg ng* h h*kg* h M./h/ nmL/kg h ng* h/nmL ng/nL kg
h/mL /49 NNT155 2.6 274.5 24 105.6 6.2 9.5 78.2 8.2 316.7 CGSF 3.2
20.91 8 6.53 1.53 153.0.160.1 1.0 19.60 Control_ (A).. NEUPOGEN 3.0
47. 01 PAYTERR, 1 CAB-BAYgChl-GAR-CAR-CAR-ARYy AR ASBR AR YA MGCAR4 19, 4

3. 04 ThrRSCARG. taR-2ARSARY-cARZALLALAR-AAR A AR OH -Gl CARCCARE

rotei_n conjugate i sing a biol ogicall t I tid
Coup! S YrTaRa CHBRERREABERAARSCRR PRSI (AR ARCARTAT BAEZ 1 o

about @0 carni tﬁROEAﬁ BARLAH®-CRRPAA BLEKR a%@i@ﬂcmv-tmm two
or nmore residues of one am no acid selected from G y (G, Asn (N

and GCRAR-®AY,afARISAR-FRROFARDARY TANETRAR o fARICARNICAR-SHRIAEY - of one
ani no @%-%%' @ﬁhe@AﬁL@ﬂkAl:ﬁRLé\AR SRE-A), ARY-daR-cAMERAR-EBhr-G N
(Q, Qu H s %EQ h% rovi ded that none of said am no
aci ds GAR s e FARF aPBRnﬁPBr BRNGARTCRIM R CARG AR YriGRg-CAR-

const 'dAlREJ@TAR SeaR- EﬁﬁtcﬁﬁLﬂA?L@Aﬁ%&I@ldﬂR At AR ARVCHRICARC@RlyUgat e
has a nodified plasma half-1ife conpared o the intrinsic half-life

of th&ﬁﬁ‘r@éﬁyu&éﬁe&ABFS#‘BgFBBT%R' Y-CAR

Oligonucleotides of peptide motifs containing 3-7 amino

acide residues with Q(Glutamine) as the major constituent

and D(Aspartic Acid) as the minor constituent

CAR-CAR-GAY, GAY-CAR-CAR, CAR-GAY~CAR, CAR-CAR-CAR-GAY, GAY-
CAR-CAR-CAR, CAR-GAY-CAR-CAR, CAR-~CAR-GAY-CAR, CAR-CAR-CAR-
CAR~-GAY, GAY-CAR-CAR-CAR-CAR, CAR-GAY-CAR-CAR-CAR, CAR-CAR-
GAY-CAR-CAR, CAR-CAR-CAR-GAY-CAR, CAR-CAR-CAR-GAY-GAY, GAY-
GAY-CAR-CAR-CAR, GAY-CAR-GAY-CAR-CAR, GAY-CAR-CAR-GAY-CAR,
GAY-CAR-CAR-CAR-GAY, CAR-GAY-GAY-CAR-CAR, CAR-GAY-CAR-GAY-
CAR, CAR-GAY-CAR-CAR-GAY, CAR-CAR~GAY-GAY-CAR, CAR-CAR-GAY-
CAR-GAY, CAR-CAR-CAR-CAR-CAR-GAY, GAY-CAR-CAR-CAR-CAR-CAR,
CAR-GAY-CAR-CAR-CAR~-CAR, CAR-CAR~-GAY-CAR-CAR-CAR, CAR-CAR-
CAR-GAY-CAR-CAR, CAR-CAR-CAR-CAR-GAY-CAR, CAR-CAR-CAR-CAR-
GAY-GAY, GAY-GAY-CAR-CAR-CAR-CAR, GAY-CAR-GAY-CAR-CAR-CAR,
GAY-CAR-CAR-GAY-CAR-CAR, GAY-CAR-CAR-CAR-GAY-CAR, GAY-CAR-
CAR-CAR-CAR-GAY, CAR-GAY-GAY-CAR-CAR-CAR, CAR-GAY-CAR-GAY-
CAR-CAR, CAR-GAY-CAR-CAR-GAY-CAR, CAR-GAY-CAR-CAR-CAR-GAY,
CAR-CAR-GAY-GAY-CAR-CAR, CAR-CAR-GAY-CAR-GAY-CAR, CAR-CAR-
GAY-CAR-CAR-GAY, CAR-CAR-CAR-GAY-GAY-CAR, CAR-CAR-CAR-GAY-
CAR-GAY, CAR-CAR-CAR-CAR-GAY-GAY-GAY, GAY-GAY-GAY-CAR-CAR-
CAR-CAR, GAY-CAR-GAY-GAY-CAR-CAR-CAR, GAY-CAR-GAY-CAR-GAY-
CAR-CAR, GAY-CAR-GAY-CAR-CAR-GAY-CAR, GAY-CAR-GAY-CAR-CAR-
CAR-GAY, GAY-CAR-CAR-GAY-GAY-CAR-CAR, GAY-CAR-CAR-GAY-CAR-
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active polypeptide. 2. The protein conjugate of claim1l, wherein said
pepti de conprises 3-6 am no acid residues. 3. The protein conjugate
of claim1, wherein said peptide conprises 3 am no acid residues.
The protein conjugate of claim1, wherein said peptide conprises 4

am no. acksly ek Jusky- ar T REAL Uk RONUAF, © Ay -EhALERA- CHREERYD

said peptidé conprises am no aci d resi dués rotern
conj ugat €ABFGRY ai %S‘kaﬂﬁ%%Yﬁﬁ%ﬁA@on%YrGéchéanﬁARsﬁéRi

d f
o1, SCLULOR Uy loealch Sl R PRE A COMIDR R

The pr ot GAR-CARj UGHY €GAY -~ AR CARE CARTEY-CAai GAYNGAY-CABNEAR 0BRE

conpri segagd._ é%?”ocﬁﬁ é%éfﬁ%§“§k§”q§ﬁid$qﬁﬁi | dar-cA¥3cRy-ERR-BRQLEI N

conjugate of ereln sal has a sequence conS|st|ng
of N andCARa@ARD GRR-EGAY-eGA YHEAR-CAR- waecmmot@mﬁ GBNrGgEPéABFCARa|n1

acid s maat R R R S ST RSP BReBR
pepti de GA%- @ABeq@M%ﬂMﬂAR@m—GAYMYS &aRRGAYeCAR-GAYORBS.

L e SR, R Aol o etk e

sequence

conj ugat GAE%GkYalmR—CNme:BM-rGMGAY CAR-CAR,

GAY-CAR,
GAY-CAR,
GAY-GAY,
CAR-GAY,
GAY-GAY,
CAR-CAR,
CAR-CAR,
CAR-GAY,
CAR-CAR,
GAY-CAR,
CAR-CAR,
GAY-CAR,
CAR-CAR,
CAR-GAY,
CAR-GAY-
CAR-CAR,
CAR-CAR,
CAR-CAR,

CAR-CAR-GAY-GAY-CAR-CAR-GAY,
CAR-CAR-GAY-CAR-GAY-CAR-GAY,
CAR-CAR-CAR-GAY-GAY-GAY~-CAR,
CAR-CAR-CAR-GAY-CAR-GAY~-GAY,
GAY-GAY-CAR-CAR-CAR-CAR-CAR,
GAY-CAR-CAR-GAY-CAR-CAR-CAR,
GAY-CAR-CAR~CAR-CAR-GAY-CAR,
CAR-GAY-GAY~-CAR-CAR-CAR-CAR,
CAR-GAY-CAR-CAR-GAY-CAR-CAR,
CAR-GAY-CAR-CAR-CAR-CAR-GAY,
CAR~-CAR-GAY-CAR-GAY-CAR-CAR,
CAR-CAR-GAY-CAR-CAR-CAR-GAY,
CAR-CAR-CAR-GAY-CAR~GAY-CAR,
CAR~CAR-CAR-CAR-GAY-GAY-CAR,
CAR-CAR-CAR-CAR-CAR-CAR-GAY,
CAR-GAY~CAR-CAR-CAR-CAR-CAR,
CAR-CAR-CAR-GAY~CAR-CAR-CAR,
CAR-CAR-CAR-CAR-CAR-GAY-CAR
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CAR-CAR-GAY-GAY-CAR-
CAR-CAR-GAY-CAR-GAY-
CAR-CAR~GAY-CAR~CAR-
CAR-CAR-CAR-GAY-GAY-
CAR-CAR~CAR~-CAR~-CAR~-
GAY~CAR-GAY-CAR-CAR-
GAY-CAR-CAR-CAR-GAY-
GAY-CAR~-CAR~CAR-CAR~
CAR-GAY-CAR-GAY-CAR~
CAR-GAY~-CAR~CAR~CAR-~
CAR-CAR-GAY-GAY-CAR-
CAR-CAR-GAY-CAR-CAR-
CAR-CAR-CAR-GAY-GAY-
CAR-CAR-CAR-GAY~CAR-~-
CAR-CAR-CAR-CAR-GAY-
GAY-CAR-CAR-CAR-CAR-
CAR-CAR-GAY-CAR-CAR-
CAR-CAR-CAR-CAR-GAY-



pol ypepti de

is N-term nal

with respect to

sai d bi ol

pol ypeptide. 14. The protein conjugate of
pol ypeptide is Ctermnal with respect to said biol
pol ypeptide. 15. The protein conjugate of
pol ypeptide is situated at both the N and C-termnu
sai d biologically active pol ypeptABEE 816, The prote

ogically active

claiml1l, wherein said

ogically active

claiml1l, wherein said

s with respect to
i n conjugate of

claim1, wherein said biologically active polypeptide is a cytokine.

17. The protein conjugate of claim 16, wherein said

granul ocyte colony stimulating factor (G CSF). 18. The protein
, g . .

cytokine is

conj ugate of clai ml6,—wher F@kkner+§%ﬁunan growt h
hormone. 19. The priot¥®Pconj ugate of c| &MIF Uhefein said
cytokine is an interferon. |-154 20. The| pr&kighaiosOnj ugat e of clai m
19, wherein said ijrderferpm 1S a beta-|aemel eron. R1. The protein
conjugate of claim{19, wherein said interferonis
gamma-interferon. 22 The pEotein conjups®of claim 1, wherein said
bi ol ogi cal |y acti ve-potypeptide conprisg anttbody, anti body
fragnent, proteolytjic antilody fragnment|{or donain, |single chain
anti body, geneticalllty or chem cally opt|tymiee antipody or fragnent
t hereof. 23. The priotein—conj —aLgxiT_mheHein sai d
bi ol ogi cal l'y active‘bolypepfide cpnprisﬁ?”ﬁgig!uble gpl 20 or gpl 60
gl ycoprotein. 24. TifE ProtéLpacon Ugate| ecl ai m 1, wherein said
bi ol ogical Iy active pol ypeptide conprises a coaqul afion

y tuorc pyrimidine

m aorc amino

k gortu keto

] gorc strong interac

tions 3H-bonds
w aort/u weak interac
tions 2H-bonds

b gorcortiu not a

d aorgorthu not ¢

h aorcortu notg

v aorgorc nott, notu

n aorgorcorti, any

unknown, or other
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factor. 25. The protein conjugate of claiml, wherein said
bi ol ogically active pol ypeptide g0 iges a soluble receptor. 26.
The protein conjugate of claim25, wherein said soluble receptor

conprises a tumor n Si.S d2Ct 05 s dINR -k tyPayd ! _Jeceptor. 27. The
prot ei n conj ugat ev@@m—nri——v%rm%ﬁ—m, |1y active

pol ypeptd der Ea P R8s €T ¥ QIR et 128 ThevRr atgafT [Tconpagate) of

cl diashdrrubravodg®d nodifiked hal f{life|that s degreasddnargdiatéqy
conpared to|the |intrinsic |half-1llife of thel uncorjj ugatjed AyF-of og|cally
actlive polypeptilde. 2 e proflein ¢onjugate ofl clailm 28 wherein
saild bi ol ogP¥aP| Y%ctivé pol vpeptitte | Cyfr) 88594 reconbi it
actli vated protein Réml_ 155 30./udhe protein cpnjuggte off claim 28
wherein said biqglogically |lactive pol ypeptide conprisgs a reconpi nant
Factomnt: ¥ T] 3F. [Tdve.pifotei|niccodh)ugat ¢ ofs c| aism 1, swhereianésal d
bi ot-egiagtty—psthva pohyRentizde s g thesapewd s enzy e =2 A
conpaeshdrbon| conpr{i sing|the |proteiin conjugate of |claim 1l and a
carjrietd) 331 The |conposgiti of ¢laim32, whereiln saj carrj is a
phar FHEXHEY | cat Oy [efr Bkl i Ve [carri ert-134. 938 chi’detilc 1ONA noi’eRul e
enCodigiRsTRE PIooteiie 7 (o ugat & kg_fuyi a4 3¢k, 1/ $eLtjorFoRpPTrTHI Ng
thel chineric DNA [nol ecule_ Jof claim34. 36.]| The Mector| of claim 35,
which is a plasmd. 37. The vector of claim 36, wherein said plasmd
is

-
(D
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pCE2. 38. A cell transforned with the vector of claim35. 39. The

cell of claim38, which is a mammalian cell. 40. The cell of claim
39commyein said manmmalian cell is a Chinese hanster ovary (CHO
cell. 41. The cell of claim38, which is a bacterium 42. The cell of
claim4l, wherein the bacterjumis E. coll. 43. The cell of, claim

38, which isdyeast? 401 A3t FRH Bf nﬁEFh&ea bPEOGEIIdal | FoRGUdRd-e

Pr gt iGARgUgat ebE@IfB(ghéhMya e%@iﬂg' RIllppfiiidee Behypent i ¢y 4156
coupl ed vi a peptide bond to a pol ypeptide conprising from2 to about

50Paptiids d@oradpépt idePThyRrPEidy aeMBrigjing f&emst4 t tendboufho SHO
u%(1(5)§ Qf’eé g Ct&%ea'%&g%f‘féﬂlgehgc%eqnajf&o%%é’ti@h nésntw) Snd
m nor stit

one or nore resraues of one
amnmreametbmaiem:t@ﬁ cbmemamao(a\h;;d Seﬂ.e(:S)ed fTlom GLy ,(GAsp AsD) (N)G n

(Q)arid %fn ( F%g p?eée% 1rﬁ?§r ccgrll\gtltp degn% tgn?}l%g% (é.jerﬁl%iues

am no act ds i 'S naj oF ’itue nor
cortsﬁ |dru=emmlrmlcélcidhaseSacdedbfnbmgAd:aI I(}x)acsle\re ([Sr)ot dhr h&@s ,a Asp

half-1i.fe ..co ed to.intrinsic half-Iljf f the

e oo crbi Chl Ty ST NOL°BBry AR | W SaY iniechahat nohe
colrms'rl§aﬂg aﬁhghburajd’igisa tel presansf erreshl\mtxhagioﬁhicgnrsimtu@m angi
nol ecu] e encodi n rotein conj te condj ti ere
SaqullﬁkAmllgoé‘Xp? §Eﬂtu€ﬁEreb§/ucrbr&'§%& aaég ob’p?{)‘?%]r?laﬁgﬁj L?gﬁ%ﬁlé’e and
ext L%Héﬂg %h?%é@éshﬁg RI el £ iQdd Z@lﬂsm&hhaﬁELhWC@bﬁ%@ tlg om
sald cell. e method of claimi4 wherein said chineric

the intrinsic half-life of the unconjugated 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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DNA nol ecule is introduced into said cell through insertion of said
chinmeric DNA nol ecule into a vector which is then_ transformed into |
said cell. 46. A Pet hodhef PFat&im ron) Ydathepfacdisn Jor ofleepein said

conj ug i bi a ifJ a fi-lJ fgeC t :
intrin2$§pggﬁ%-lé%% 5¥D%ﬁg%§héﬁugggfggkﬁpg:ocha |3h§§tﬁ3e fino acid
pol ypeptrésieduesnpri sing: a) preparing a protein conjugate conprising
a biologically active polypeptide coupled via a peptide bond to a

pol ypepti de that npri.ses . f 2t 0 r ting 11S: of .a.
pepti de notif, mhggéinﬁﬁﬁepﬁgﬁg%gl6%%%Eﬁ§%§§agﬁafggngﬁ%%i#@%% 1§n8§éd
m nor cpestideefiasim wegierndee oeneistdngt i dfieni conpr iBBeamimo acid
consists of . two or nore residues of one amno acid selected fromthe
group cbR¥teEFRy of Gy (G, Asn (N) and Gn (Q, and the -157 ninor
constituent conprises or consists of one or nore residues of one

am no acid sel ected. fronet heodedwp caONsdStd Ngfot1Aliam (18) ,wisere{d) said
Thr (T), ASf D, dn (Q, Qu (B, His,&S) agd Asn (N),_ wherein ,
none of PEREIAGMNRS ad dSTRIEHCEs e O SEIT t RE nj ARTorst AFdEN aRdd
said mpesigeastituent, and b) testing the protein conjugate to
determ ne whether the protein conjugate has a nodified plasm hal f-

life conpared to the intrinsic half-life of the wunconjugated . ]
bi ol ogi cal |y actiVv@-pofpepricdein @gnpjugate of claim'1,” wherein said

peptide has a sequence consisting of N and Q amino acid

residues.

13. The protein conjugate of claim 1, wherein said
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 is 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.

~154-



20. The protein conjugate of claim 19, wherein said

interferon is a beta-interferon.

21. The protein conjugate of claim 19, wherein said

interferon is a gamma-interferon.

22. The protein conjugate of claim 1, wherein said
biologically active polypeptide comprises an antibody,
antibody fragment, proteolytic antibody fragment or domain,
single chain antibody, genetically or chemically optimized

antibody or fragment thereof.

23. The protein conjugate of claim 1, wherein said
biologically active polypeptide comprises a soluble gpl20 or
gpl60 glycoprotein.

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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30. The protein conjugate of claim 28, wherein said
biologically active polypeptide comprises a recombinant Factor
VII.

31. The protein conjugate of claim 1, wherein said

biologically active polypeptide is a therapeutic enzyme.

32. A composition comprising the protein conjugate

of claim 1 and a carrier.

33. The composition of <claim 32, wherein said

carrier is a pharmaceutically effective carrier.

34. A chimeric DNA molecule encoding the protein

conjugate of claim 1.

35. A vector comprising the chimeric DNA molecule

of claim 34.
36. 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, A method of making a biologically active

protein conjugate comprising a biologically active polypeptide
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coupled via peptide bond to a polypeptide comprising from 2 to
about 500 wunits of a peptide comprising as a major
constituent, two or more residues of one amino acid selected
from Gly (G), Asn (N) and Gln (Q), and as a minor constituent,
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 said amino acids is present in said
major constituent and said minor constituent, such that said
biologically active protein has a modified plasma half-life
compared to intrinsic half-life of the unconjugated

biologically active polypeptide, said method comprising:

culturing a cell transformed with a chimeric
DNA molecule -encoding said protein conjugate under
conditions whereby said DNA is 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 is 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 wunconjugated biologically active

polypeptide, comprising:

a) preparing a protein conjugate comprising a
biologically active polypeptide coupled via a peptide
bond 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 (8), 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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