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RECOVBI NANT E- SELECTI N MADE I N | NSECT CELLS Rel at ed

Applications This application clainms the benefit of
wWoR2@s/09006/i si onal Application No.: 60/ 660, 258 PCT/E820061008340

March 10, 2005. The entire teachings of the above

application is incorporated herein by reference.

Background of the Invention E-selectin is a cell

surface glycoprotein cell adhesion nolecule that is

cnooRro NN B BMACEI NARRN ISECLGRRLS: on of

various | eukocytes, including neutrophils, nonocytes,
Relatedetipliogfnis| s, natural killer (NK) cells and a subset of
T ceIIs to activated endothelium The expression of

electin is. i ed endot helial cells
3 BoriCat ontIRims TR PEIERAE o HeGaenalRp! W?%Nﬂe@g@m 258
filed on IMarl:h 80D 0ONFTRE Bhidre t@a%h Lbf ﬂl% abBvd %ﬁﬂ@ﬁﬁ;nyﬁ FddASdr A48 herein
(L , ‘through transcrlp I onal upredualation

byreﬁﬂ@quentlonal anti-inflammuatory interventions include
depleting the circulatory pool of |eukocytes,

inhj biti | eukocyte function, and using
Ba"'kgr?’f%orflcféﬁg’%f’gég'fve drugs such as cycl osporine A and
FK506. However, nost avail abl e i munosuppressive

Bgelattin avell syﬁ‘iw@lycc@ﬁr@tem&feﬂ adhsidohasletulitiat iN@jitskine
termuse. 'Micosal adm nistration of autoanti gens

. o

inducible 25 ficloH HEHSIYEBY 9 5@(#%%@@ eellsankaeiPesn mediaise Sheaglcsion of
vions S o ol A B0 B SR 045090 cl
and a suldsetlof Taslls,do ad:tmatedsandaﬁﬂhm‘np ghe eppresdiond Mgemn is induced on

e GIEGBTSL I S TS L L ) S
TNF alpghd 44GRsl] 4846 %ﬁbp&l?éa@ﬁﬁ%ﬁﬂ’g?] %&ﬁé@ﬁﬁﬁs@npm 8ftegulation.

tol erance is est abl i shed nbdel whereby
i mmunol ogi cal tolerance is induced to a speC|f|c
Gervegbenal prtinflemyaatary inkesyqntiong 1n§h1de depletey g cotulateay pool

t t e
of eul el 1o 80 L AP R ol R Rl g o
cyclospbiinedA ahé&EK 506, eHb@&t/en‘, R dvailatsle igmpashppessivangents have
.devel ed the inherent property of preventing the host
systemig F‘S?neg %'Ehiahbmftdh?lﬁ KRELMPESt ei ns that are not
pat hogeni c. Active tolerance with production of
KROMaPARAMisTrafih b?aﬂ%&%ﬂﬁ{a‘é Beed QRN t'b'sﬁﬁpress inflammation and
' adm ni strations of ose antigen. E selectin
disease estpityds impdels ©f sipokecandsarietiogdlaresis b@wn@ ayimr tevedal yodels of

sutoimrplfysEn AOGERS AT Btnerint & fRiadorpifortyetts

Admxmﬁ%’oﬁ o BtipR6 1w Sosefos BLRRLHR Vﬁi%ésaﬂﬁ)rﬂt&ﬁﬁf‘ﬁ@@éﬁdﬁ induced
ressed at the site of local inflammation in vivo,

mucosahﬁ@ rapse suEtseectie Mncpwl tderanes iag vephl @quhdmd: raodel whereby
tol.er 0o_quide r.e ato cel .1 hat :
immund S0 i G R Y e ) ol B R ol S RUOE P feccing
of that aatiget. Nehtigdh adaiihiv@tddafsallih@seurtedy hhabdll@'fa‘éso_&eﬁ&i gfl‘nﬁhbﬂi tissue
have been that have been tolerized with a
which haggyalvad te pEetestdheess Ko énvadiag pathogensy @n(hd,@/eloped the inherent
properti O?Pfef\l«gr?tmtglqﬁe ﬂé\ﬂ\’\ﬁﬁm rg&ttlﬂg tés L%aj?ed ?totglﬂsé a{ryé é&gﬁg Bathogenlc.
Active Alléradeghitiaptodueti dnost reéulﬁtng”E cdllcacls aiftsr eﬁ’dled Adnhi@istrations
the tolerizing antigen (in this case E-selectin), the
0fk““49ﬁﬁ%¥ﬁﬁﬁdulatory cyt okines secreted in response to
activation have non-specific effects. Thus, wherever
the tolerizing antigen is present, | ocal
I mmunosuppression will occur. By using E-selectin as
the tolerizing agent, one can target inmunosuppression
to activated vessel segnent. Summary of the Invention

=8}




10

15

20

25

30

The present invention features include reconbi nant
manmal i an E-sel ectin peptides, nucleic acids encodi ng
wao b@seopept i des, vectors and cells havi ng t heseCTus1086/608340
aci ds, and nethods of meking the peptides. Further
i nventive features include nethods of treating
F a¢leetimexporsyion iseat sesstitstivey beisg virhiatip limitedrorahdathelium that is

becomn% a5 Ivgt%{i in re@a&ﬁlt es ga{%ng%ngrgfsﬁmnﬁggu%g ag i]?—l eé‘ﬁlg’fﬁpﬁa or LPS.

E-selectifdilafbe aivobicalRy e;qirbs@e@ 8tht gies of 1064 iFflAeh8Edd M \H@(Pt 4rfé€as such
consists essentially of residues #20 - 303 of w |

E- Selecttryi?évwﬁaﬁ appropyiae t4lerigingmolqouiaco guide rmlgtoueﬁtcplépetharal;ave
ch

. T TN R C——

that have heeri thaehuive doeri totdrizded svithhi [owpdyst rclémeh sdered ciiokiiesisnah as

110 B BB REB LD Bl et e s T

immunedepti des, preferably from 200-400 am noaci ds, having

at least 60%identity with SEQID NO 1, may be used.

M xtures and conbi nati ons of mammal i an Esel ectin
respons¢se phithpugh aetivatips of thesrt wpllsis epecifihifor thet tolemizivg antiggs (infthis

case E- ste{%%tlﬁ))e&lt 5 %%%poggf olgg\é?%g]él%g Eé:ﬁe 1ncre$89551|s{g) 13?{520“ have

non—spehﬂf&teﬁébtﬁ e Theq) Svherdver e tGEAZIAR anSRAME pREML, local
gnal peptides include both ranmalian and insect cell

lmmunodB?Hr%@nﬁ@thcﬁ@s The N term nal secretory signal
pepti des include the AcMNPV gp64 env secretory

SRees JEUPH BLGARER (R Rl i
activatequubdselamsginbet. Wi | d t ype human si gnal sequence 5 peptide

of M ASQFLSALTLVLLI KESGA (SEQ ID NO 2). The peptides
Summaof(j? | nvgntl on can be produced in various cell lines

ool PAUPSHE % nsect cell's, mammmlian cells, bacterial
cells and yeast. The i nvention al so features nucl eic

’Blm istesent @0tiitRm foftaies G OdieredoBBihh@ M AhmABMABIsERBtN peptides,
el ectin peptides. The nucl eic acid nol ecul es encode

nucleic %91 L GEPEag rffrPSﬁE‘ﬁatldeé VigRioshandaieds b@\gn@ﬂ@ges@mlmalamﬁs,@md
methods @ﬁhﬂ& §thfé%g tldéofuﬁﬁer%{/%itlt\%ﬁ gﬁl@luﬁe%? tl?occfs oﬁ nfe%%

I D NO nucl el ¢ aci ecu es encoding thi's
inflammiatgp Idﬂseasemuspng) tre@benbidant mamayaliwVie selegingfeptidéseto@nduce mucosal
tol tgﬁ ng .tags attached to it, including a carboxy
olerancg fq fyspleptiny; peptide RS. In addi tion the invention

i ncl udes nucleic acid nol ecul es that encode this basic

’ﬁieﬁﬁ{f&ﬁfoh?)rm&gs'a%n@é 61!"m§1'ﬁrr@hﬁ§ E@efé@cm g@ﬁtfcﬁﬁ; o@flei‘% L Qiakin

peptide attached to it. Wile nucleic acid nolec
peptide gdnaistseaseantiell gﬁ@mduea:%?m Hemf vBildiype humsn Erselectin (SEQ ID

f f bI 00- 40 di
NO:D). BhRaRblmal P& R nedts oning af v louBindibit ey
carboxy\Weridina R epBddNRS. In H@d&tl@@ tHeSRebntivh XidMiRS (18 ﬂeptlde with an N
conmbi nations of manmalian E-selectin peptides are al so

terminalsgeretory igna peptivheatiaghedhiol ib nWaile bumen repoabinant beptises aied
t d [ s. and.
potrr Ll 00 U 200 9 g
60% idehatyswitil BEQITINGO! IG nexyi b uyed.edixt@ss sahcdhignaade olmammalian E-
. termnal secretory signal peptides including both
Selecunﬁ%ﬁf%ﬁ F‘rér?lsé’rf-‘d’nfeﬁﬁﬁ@ d.cel| derived peptides. The
nucl ei ¢ acid nol ecul es can encode the N term nal
R B P PN AR o PR
stabilizagpn tagh suchi ayreamnyp tygs aoid histidine tags. WE\BN\dEfihl SESFABY( SERQ]
IDNO 4), as well as the wild type human si gnal
sequence 5 peptide of M ASQFLSALTLVLLI KESGA (SEQ I D
NGO 2). The nucleic acid nol ecules can be used to
produce the peptides of the invention in various cell

lines and i nclude insect cells, mammal i an cel |l s,
bacterial cells and yeast.
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The invention also features a bacul ovirus having a
nucl eoti de sequence encodi ng an E-sel ectin peptide, a
WO 2@wbo990b@vi ng a nucl eoti de sequence encodi ng BEIT/US2006/008340
E-sel ectin peptide, or >0 a reconbi nant bacul ovi rus
a1 vector..i ncludin DNA segnent encodi ng a
peprides BRAL Bhun B &l Fasietflert] forioba pe deme The oY caruias pepretory
signal peptiziesliinguae the AGVBIN PrdXedl dereroFf sRNA Geduence i s
Qsitioned so that the encoded E-selectin peptide is
r

t
MGWSARRELhBGd ASVHS EYRQ WD VOB ) ethe signdbbpsidg sajuepept | de.
i i ' t f, tor i
MGWSRIEEELEBTASIRRO ARV Bt e 5 Bl s Fugion Fineseguence
peptide bWéASQF&SMUﬂVMﬁ@SG@%EeQ E%Q@.‘Z’)‘.QTgé‘ggitﬁl%L Sf%ﬂa Envention

b F(ﬁg}t@i(?e in a host cell. host cél | ninc
can be prefaiged newrioys celblinesiand incdedel igsesheklispmamitiadian cells, bacterial cells
and yeader ef erably, the reconbi nant bacul ovirus transfer
vector includes sequences for secreting an E-selectin
ﬁg;ptide of the invention into a culture nedium for

ilavéntion etsolferstres elidleic Bhid rholearits At ales@ § SRl b8 fathmalian
or nore_E-sel ectin peptides or

it hav.i ng.
E-select%olygggé?'s? Egeg méﬁ%llc gg@gg(ﬁp%}lqs ergnicg(ﬁeeq, Btselpctn peptide which consists
essentialphef repidees #20al J08 AGRRIRYAOLEMSRAE LR til‘(lj Lsﬁ% ﬁgﬁ\goe:ﬁzlcﬁ'ﬁ%nucleic

: and conpositions of cells that inclu
acid molgaies epsogding shig Fesedastin geptidecubich qragrhafs eheet thore® Rinngel tags
cells include

. t.he .i nventi.qgn ef yl . lua
e, S TR S e e
nucleic goidemeleatilkey tHansote ¢ basic HREleEMY S0 W ifhtnh ?eri?ail §ecretory

ional f%agturec?li nmet hod of producing an E-selectin pep
Signal pegtide pitachpg it Bhilemypisiq asid melesules that emgdbjuman recombinant
eptides GRNSEFHGL] 1531 ransfer vector which .
P p' =i %{:k[?ruges ’aIprg D%I%bg}zgnent%%%%f)ﬁ 1Sdg, %88%%9%%?@1%@
peptides geirigort 1dasnG3d identity witle SEQCIDANOG £13¢ @6 uBel. Mixtures anél
combin -selectin Pgﬁéide,,so that the signal sequence an
nafiphs 9f fegremaliaf-E-gelectingpaptigesare alsgspuiempintesbpt i de ar e
translated in frane. The DNA segnent encoding a
ThadilleAtibd 2iSo FatiRed mRERE A8 nl LR ol g=te Mo
 pacul ovirus promoter for e@ﬁ%@%ﬁﬁgﬁgﬁc ds?{é%??lgif?thodlatgﬁs and
stabilizatropdpggyich ap epayedegs and istalite @es.| Ehe micldé adid satécutd) dus

cted. wit.h the rec i nant transfer vector
o R RG0S et S e kS
derived popitddsoTihe wacleltieid @6 REMEH M crRagHneVIT: iﬁ% DALY ggﬁial
e ha e

d Sggqﬁg |gsect cells are infected wth t rves
peptides AWHRE T ACNINRY 8064 eny sepretory seqened | nsect cel l's are
MGW S VeI iy i &t ' t\OnEeXPLESS and secrete an
Ese!eptin[ggggsggﬁéﬁpéeguifB¥@“ﬂ%@?ﬂﬁﬁeée%ﬁmF%cted and
MGWSVHFLFLLSGTAS ($HQ HDtNC(tj:hflE), ﬁ-x&&l{ ﬁsqge Wfild?:?ﬁé I?ﬁnan-rﬁgnal sequence
. udes a method of treating an
peptide of RHARCE A ANEE 555 GdSn 0: Sbrae eiolsicierdamolecules can
be used td PRIMES TR heptdtesiof ' TG | Lgr.ance t.0 a.sol ubl e
B e o A OH 3 o Bl R ] Rt Pt e,
mammaligg gl baqterial oellsondiyedstyi dual mul ti pl e | ow doses of
E-sel ectin through a nasal or oral route of

TR Bt pdeods Vit N da semenpericering an
E-selectirlymegeics;t @%tdﬂhﬁb\ing AIRERBEE {cQublie eg}&%c%g%ap %—%ﬁ%l)p%ggde, or

description and draw ngs. Figure
a recombingal haculgy Epblansiir vectaringludig tha DN A segnpenderédiling a

: . . ikon..al desi gnat i ons, of reconbi nant
baculovirf SR Rl P R e s S HoRescieRes Bimtghnahe
of reconbi nant E-selectin eptides to wild-type hunan
E-sel ectin. Detailed Description of the Invention This
i nvention provides recomy nant E-sel ectin peptides,
DNA encodi ng the Esel ectin peptides, and nethods of
maki ng and using the peptides. The foll ow ng
definitions are used throughout. Definitions :
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The practice of the present invention will enploy,
unl ess otherw se indicated, conventional techniques of
woredoeodoas bi ol ogy, mi crobi ol ogy and reconbi naPCT/Db¥R06/008340
techni ques, which are within the skill of the art.
Such techniques are explained fully in the literature.
DNA seguenceds positiaigdise gt theranicodashE-gelrttin peptide ist@88]ated in frame with

NN abor at ory . Manual Secaond
e eno RS G0 8 0o bR BB M4Rlr vE O Bty
operablil BEKA; to ek elo@irde prdnidydeid Bkpradsi tRdnidieiPaciti®hbsfingamrp -selectin
.. Hi grgﬁons, eds., 1984); A Practical Guide to Mlecular

peptide dp g hiosirellsl bohosh gells cpydapludedngpchoadlsr basterialeliscuid mammalian

11s. PRIZNON @€ dem, : oradnort Protocol s ln
oo _ Mol el?:qgi ar%%i ol ogy , Q%“ﬁ%‘gﬁ%éﬁahgek% Q”oﬁCté lglaﬁdeg%gg%ceﬁ?r
secreting an Entedectip pepide afithé invetticoniato andtupeidkiioat fop8sid insect host cell.

nmenti oned herein, both supra and infra, are hereby

S R bt ettt o
nucleotiléieandendai, RAHEBIGApheneRIRsaNy a@@pﬂ%‘l@éaﬁﬁ&eﬂa &%fated ce:llgI and

sequences (doubl e-stranded or single-stra ocat e
composifjophpheedls that inpladean Erpglegtin penjisiemr aamdledtids embedingtantE-

o t. 1L 1he. .5 pratein coding regioon o .
selectin Btz]%cgf% aﬂésjalgé ggrq ﬁgﬁfgil}ﬁ\,’e% 1?1@ I?sgﬁflﬁsﬂﬁ gllcﬂ.\dﬁ i‘llamrﬂ%lbqnoq?hs,%actenal
cells and ket sellg prdferablyi figedt@elld. nal end of a peptide up to

the first 300 amino acids or 1/3 of the peptide,

§hartin af the first amno acid of the peptide. The

1 QFYEY %‘rﬁﬁﬁ&ﬂs' 1 feafugesiagnetged af pregusiae and-priectiisptide of the
inventiohN8RisIn ARG GRS By b ! R
_nven 10am' ng gci ds in Igélnét .S Qg%geépa gegggpg{agé tﬁge}%g{rﬁtgaggwﬁ H:Ee%
includes agiNhotegmenhericodinggi tanulofires sigpd pelgtiderimkud e buticleit acid

. not dimted ta.5 20,. 25, 50, 100 and 200 ani
encodin #h f 1 hepfioR sp 0 g™ seqpssydhrimedrie s ongoding an
E-selectingfeftidbre tra@@la@ if fratheP M TINA 58BEf chOodifia baculovirus signal

. polypeg}Lde sequences encoded by pol ynucl eoti de
peptide isoiiahbydinked 6o B bacwevimsdeemeoter &ir eyprestinganibatyretiogan &

Wt t of en nd includes, but is
selectin ﬁ%o({tﬁle?% sg Cteg%:]'eﬂi%ﬁ%%apcreg? %Ii% nc:ogglas1 %cgeci, g&kglﬁe rgf;orggmant
transfer genter. anddaosledirieDBiANo deherateGasdambidardt ®asilovEks. "B>BIr@bmbinant

s to carpoxy termnal end of a peptide up to

refe [ . .
baculovigys i?ﬂﬁvﬁﬁeéxgeeagn%msw geliyarg peegiedhvithéhe hrasyestaderepembinant
baculovidd¥. T8e aGtde®] i “rited; ) ngt -

U (.)Vi nC.| ufc:i o hg 6‘18%{/1%3{?&: Ei&% ’Cgﬁre%- Ega ingedélrﬁgg% ﬁ)?}ﬂ‘g$haé18 secrete an E
selectin pepdideoThre ceiture maddium égtadlactedl and pai fyqiptcotectitlse Modelectin
shorter than 3 amno acids in |length and not | onger
than 350 am no acids in |length. O her possible |engths
of the "carboxy termnal"” region of a peptide include,
Thetineiof @lsolihdThdB% h@hoPof théhting n ifPrmmi '

.. amno acids. An E-sel ect i@r)1 pepltnlgdgu‘tﬁﬁgrt‘ %é\()s&gg%l?er%rlgldgsrggse o
conditiop i #pingdiiidraddyiiadesing mueosshiobumenc ts elselublerE-pelpdtindeephide.

‘o kST at Least.one of the following: (a
hisis S8t 67 hindlos b oL GANI R St W pres Sh hiseh hrongn
a nasal or badl rowge af adremsstrafiffto at | east 65% at |east 70% at

| east 75% at |east 80% at |east 85% at |east 90%
at least 95% or at |east 99% identical to the am no
aci d sequence of a second E-selectin peptide; (b) an
E-sel ectin peptide encoded by a nucl eoti de sequence

t hat -hybridi zes under stringent conditions to a

nucl eoti de sequence encodi ng a second protei naceous
agent of at |east 25 contiguous am no aci d residues,
at | east 40 contiguous am no acid residues, at | east
50 contiguous amno acid residues, at |east 60
contiguous am no residuesyg at |east 70 conti guous

am no acid residues, at |east 80 contiguous am no acid
resi dues, at |east 90 contiguous am no acid residues,
at | east 100 contiguous am no acid residues, at |east
125 contiguous am no acid residues, or at |east 150

. - - o p— g e

peptide.
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| east 95% or at |east 99% i dentical to the nucleotide

sequence encodi ng a second E-selectin peptide. A first
wE2@elgwdé n peptide with simlar structure to BCHESWNE008340

E-selectin peptide refers to an E-sel ectin peptide

. .has iml.ar secondary, tertiary or quaternary
Bnefpé{}?éfg?’b%ﬁ’f?rtaﬁ’é”%gecond E-sel ectin peptide. The
structure of a E-selectin peptide can be determ ned by

Tied dtgetss aaofentuted dffis@vadtionl afl be Be&é?%na&rstoog Nt Ghee to

but not limted to, peptide sequencing, X-ra
the followipg lefpilesidesprigtionand dsawingagnet i ¢ resonance, circul ar
di chroism and crystall ographic el ectron m croscopy.
i t j : d f two amino acid
B SED NG e B P ke iRl Mo g Struoure
functionsaddpsigneensarfe ratambiashtfhoman B-édetin gepi@. i son pur poses
(e.g., gaps can be introduced in the sequence of a

irs m ng acid or nucleic acid sequence for optimal
0 2 SeHiieh Bt GG R G dhecan sRigescooviktbipe human
E-selectiequence). The am no acid resi dues or nucl eotides at
correspondi ng am no acid positions or nucleotide
) sitigns are then conpared. Wien a position in the
Dem”“fﬁ?%f”’%@ﬁ%’r’?@e’”?@“@@cupi ed by the same anino acid
resi due or nucleotide as the corresponding position in
THhei ) e e identical
i e s SR A T T
selectin penjides eed miethaals ofi nekinprandfusingehapepdides. ofhd BEBWikAdefinitions
areused'?lgrsni ons shared by the sequences (i.e., %
[ gﬁglfocuy:nurrber of identical overlapping
positions/total nunber of positions/tines. 100% . The
Definitidigo sequences nmay be the sanme | ength. The
determ nation of percent identity between two

Ii}gquences can al so be acconplished using a
PHCHES PLRe PrIsget inyention Avif eatpdoy; sulesnatherwisd indivgted,

. . i bgarithmutilized for fhe
convai S4Bl 5, APRLOTES 0 ALSBS T LA PR
techniques) avhidht e nithin h3SRi1l ¢ tbe art. NBlidh tediiRghies B exp%i%#ully in the

. 87; 2264- 2268, dified as in Karlin and Al tschul,
literature; g¥¢8, ©. gy é%mgqug?? Fritaghyér Megiptis, 1989, Moleenlsa@Rn g7 A

Manual, ??gi%g%ﬂrl%g’rrgh éoﬂ(l)l'afégl[lﬂé) g#t Eg‘tlsét ('Ng? (?Qlﬁ, §g,|0 !‘Iégg) ; &?ﬂ;l‘elo Acid

Hybridizgjien (B.D1HauBs & SBLAREimyedsg d0B e ASPractidad Sudito Dolecular

. nf.Qr (.t h.the NBLAST nucl eotide program,
Cloning RETERF Sl 84 Mcgh o hosieni Pess, s
Short Pratbécé Th Muldcelai BiloSE QUAaRHEEetAOND] 0gRYS Aﬁgﬁt@%&cg&% t
. .acid ol ecul es of the present invention. BL protein
applicatiquspandaublicationsengnsioned herdinybath stpre aX@inART ape legetgm
: g}?ﬁ;f S: . v,..1 0 score-50, wordlength=3 to
1ncorpor£§€c¥ n gjr‘eﬁcnec}ﬁg%?lgelggat Ehces honol ogous to a protein
nol ecul e of the present invention. To obtain gapped
Aalusghineeinsthe 6N teonipal ir6gon P4 PesEss reBaPRAY W
ddﬁi tilized as descrjbed in A'tschul et alé, 9967,&331;iences
encoded Ry, pplypiclppiidgsequsncesigontiggtranyd or singlsrsieaniedilgeated within or
at the 5' dgdldPh GAf i ] or ikt erated search
whi ch%?g?’ect é&glil%étggﬂltttlr%cﬁg |1%ggh’ﬁg%5t})§?§@eﬂ) reginad 2

gene. As @bafl Bereibthe "arhinoi teintigal Bkehfoh reapietie BadRTterdigl end of a
the default paranmeters of the

.. PSI -Bl ast_ prograns, , _
peptide upa B0 B RS PEIA OF U boRE o STGrgiNiBt ASTymiterscid of
the peptide TH=CYm . reoi : i ot her . o
P R oo o R PP b Roreg gl g ecids in
length and Ingblongdrthart 330 amiofagids i engthmzthérgoesible |SQAREGHCERS "ifino
the algorithmof Myers and MIler, 1988, CABICS 4:1
1-17. Such an algorithmi$s incorporated in the ALIGN
program (version2.0) which is part of the GCG sequence
al i gnnent software package. When utilizing the ALIGN
program for conparing am no acid sequences, a PAML20
wei ght residue table, a gap |length penalty of 12, and

T
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identity, typically only exact matches are counted. As
used herein, the term"anal og" in the context of an
wE2®elgwdé n pepti de anal og refers to a second PCTHR1006/008340
or inorganic nol ecul e which possess a simlar or
. identical function as Eselectin peptide and is
terminak'tregien of apestidsiinglide butarenetdingitadi tn Spept20das, Shhé0d end200
| og" includes a nol ecul e whose core structure is
same as, or closely resenbes that of E-selectin
pepti de, but which has a chemi cal or physica
Ao didd leadin,ahe "chisoxyeerminanal 0Q terimihireseofRsHay PEtRle @ fers to
the pol E-selectin %eéot i de that can be |linked to other atons
e polypppifs seaangss cngodasd Ry RRjyeusiqofida sequpnces faeube-staanded or single-
stranded) 366k RwitAh Br HE@E 31 aideafﬁa*‘g‘eﬂg,%ﬁ'i%{cﬂﬂ@és bt i§ RotffFd Bthe 3
_ organic or inorganic nolecul’e that exhibits ?
protein endyeg regtanaiflaygenteAsused hagpon itlst "carboan texginmil Stegadif s ffthe

A Y T ) TR
amino aBldcIfeRd ip@;ﬁiden THRI"S enlih do R ‘B,ﬁ:?u&liﬂf’golgg%f?fiﬁ BAREisPresent.
t eplacéd with its

, ore of the phosphate esters is r
The "carbegp érmingd” gioney a mkmeptide ig nohseplenthan 8sineino acidk aglength

' re not. | im,t to, alkyl sphonat es,
s ot R L B0 OR T Sk B RIRS BP9 Sy
terminaldhegiph of & ipeptidy iBclulb b BRIt RheRH @S5, 10, 20, 25, 50, 100 and 200
. _phosphorodi t hi oat es, phosphor osel enoat es,
amino agidss phor odi sel enoat es, phosphor oani | ot hi oat es,
phosphoroani | i dat es, phosphor oam dat es,
RARIRRATREAIES -sim] | cJ selecti
__counteri oﬁ’g?ﬁli f %trlgdégﬁt@h%yggﬂ{) ﬁ%flé%{f ﬂ%éﬁwdl %tcﬁ ﬁ%E selectin
peptide gefriertiat isatistie$ at'laast beoof the faltaving(aps E-selectin @b having an

amino a4 38RESS 3L ke 3R ST R RO hotrt &0 BoRrash AiioRt eas
80%, at $dA61E8'5 90,0 AR08, &% 1@kt 986 kPANEast §9%%9én|%f&§ﬂt8v&\}\§ {S&ﬁfhﬁ acid

amino ac@g.a
T he

di fferent tygg.of | i nkage. Further include
sequence afj pecondl Hesetastin pgrtideafts andt bdettingestidanendodedhby haucleotide

seauencp UL SONTAZ T id S TN LB uencl oL o
second prof®eimosuie AEeand at fiagl EZoLagigus dmila¥eid rbedwapaqédsy4d O

. form hydrogen bonds with at |east one nucl eobase
contiguqpsiaghino prieEsskiuey @t leastal) ot gpous gorinerdidl residucaradleast 60

: I j - ' . NoN-4 Nt eract.i .
conignHHELSPUL S 4190 e RSN, BRI SRR Ml
amino atidfrésidites va laavphedntigebey Sniho atideesidipe /it 1@t B0BEOntiguous

. E-sel.ectin peptide aor nucleic acid which is sufficient
amino agigd I'?Sé(g,}?é,eat é&s 1 GOPHEHSIARENG pE Fesidieypr at least 150 contiguous
amino a&if Y&Sdide¥ang/ (Qfarfjl?,‘fsé‘l%tﬁp%gtidh @B&C@%H‘B ia%cf%ti?@&q%nc%%ﬁﬁ is at
synpt ons t her'eof, preve the devel opnent o

least 60%ondti leastrad%ooat least 306, atrleasd 565 ytripdso8BY6! idemo B5Yp uiclea¥n90%, at

T L P TR AT
peptide. pr ophyl actic or therapeutic effect(s) of another
therapy. As used herein, the term"effective anount”
refers the anmount of E-selectin peptide which is
A dirstiE-peleptingnsptidpiwith sinailas snetretto apeenndd-s¢lectinpaptigh refers

1N, St I QN erein. the ter
to an B- {4288 pBEH R ' star e 3R, RO ailmny Shustous fp he
second B-gdleutin foptide. PE stalRtuos op® | BLpdedtindRpti @l i dileradingd B0
aci d sequence_of  at |east 25 contiguous am no_acid
methods/kangpgfe dhosg skijled i thg ertc Bakudigdus netnimiedito; pentissisaquenging,
at | east 50 contiguous am no acid residues, at | east
60 contiguous am no residues, at l|east 70 contiguous
am no acid residues, at |gast contiguous 80 am no acid
resi dues, at |east contiguous 90 am no acid residues,
at | east contiguous 100 anmino acid residues, at |east
conti guous 125 amino acid residues, at |east 150
contiguous am no acid residues, at |east contiguous

A — p— e o o, oy . S NN PN e
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of a protein or polypeptide may retain two, three,

four or nore functions of a manmal i an Esel ectin. As
waiz@dovmnei n, the term™in conbination” when re¢EUS1006008340

to therapeutic treatnents refers to the use of nore

th one type, of thera nore. than one
eray ofy R g B PR s ARy i e s g pe pyalingsaphi
electronqﬁicfdgeoﬁ}er "in conbi nati on" does not restrict the
order in which therapies (e.g., prophylactic and/or
therapeutic agents ) are admnistered to a subject. A
To determing thgopereant ifdentity dfitwe minamudig Bapllencmsmxr of two nucleic acid

sequenc%sh ‘?ﬁea%tﬁgéﬂc%i %%%ﬂ%h?dc@r o%tbmﬁ]d%a{]pégttsg S drH$ %e g ¢ Egpwﬁ ;be
1ntrodu02d otheSequenbOUf S firsd ati@ier s&id dr%ldé% foid gé'qu@ﬁ’éér for oﬁ@mal
ours, 72 hours, 96 hours, 1 week, 2 weeks, 3 weeks,

ahgnmet}\te‘@tﬁé a SECOREARHNO geifepRuclelg agidranenes). The mmosact;blfeelde?s or
ot B M A oo RU IR R s S bSRpprea
When a hesitien insthh dﬁmstsgequbﬁcmxs @b&;p1&14b§hmki kSme 4GiMOAYIS residfie or

weeks, 3 weeks, 4 weeks, 5

nucleotlg\%%q(tité c%rrg\ipgtzgmg Qo%g%tp(gl the ,sec'@Qd wgceafhe@rtyle medecules are
identicaPed MhRipdtitiahl T Rcedt /18

o lcapr ophlyl/);é alclt i C orpét ch etr apg%??)gag%gﬁ%ese ueénlf @]q, f:Sedt ﬁ%g“on of the
number gEidgnteat ppsitions shated by dhe wquénmes (ifel,8d i dentigprnusdar ofidentical

d | h
overlapdifid BSRGE AR R BER e 08 B Sl Op DO s Breascnoes maphs the

same lengei.mal cel lular (e.g., chronpsomal) environnment or is
synt hesi zed in a non- natural envi ronrrent (e.qg.,

rtificially synthesized). Thus, an "isol ated" or
ﬂﬁﬁqt?%%@ﬁ% heiceRt lﬁﬁvﬂbbetwmamﬁqquﬁm@e caibilge bon or
I ment . The
sccompFhEE ok ribhirb U EM ol ¥ bR B FaRp T
mathemagreal/algoitheottilied dor the péripkerisph ©F 806 seqbaﬁceh iethe algokishm of

e e D
and Altsétifl, 1998SPice. ShlARQuUsShed. Ar %Ug?g’%ok @76 gg&{] Hg? fs,

As used her ei n, the terns at ed”
incorporgtyd inte rﬁtheNBIdeTaaqdr)ﬂBIeAﬁ?d@e«zgrsmagéAitscﬂml ot al A99® It M, Biol.

| rotein or ant od ef er
o150 01 KRR 050 L B R S L RSO Lo} A i
program(pafdnwtﬁﬁ seb.gl, ifeH scared100) veRaRn &AL P BHM iR nucleotide sequences
substantially free of het er ol ogous prot ei naceous
homologaa%m gnygleig amdé]@ﬁl@%@sﬁﬁhmemmpmn BLAST potaebéardres

erived

can be pTFUA UL Sl RST WGEI bl SFLVEL o Lo 5 ppptengns
to obtalncamsnb aaﬂquﬁmﬁesﬁ‘hﬁml@@uls Yo s yfiteigshcesle diBe baREMaBRntion,
To obt "substanti al I%/ free of cellular material" includes

0 obtaip zanned aizyments for.copparisanRIERRNes Gapprd BLASTh¢asbavidized as

s I

descrlbe@flf%g%%%f?%g : lfﬂﬁ/‘g@%:ug %&ﬁﬁ?k@& %ggﬁ%@'&ﬁf Afﬂérﬁgt%vegjy gISI-
BLAST eandunisicd émpérforpr mdtmrateld scainelswhiah de@ts idisar e¢lati@BRIps between

ot 1, BRI oot 8 Lo ke
default phﬁﬁfetér@ efthe li’@é}ﬁtact?\@ g?r %n 1 gelg Rt XBL;éEI(zQXI Igf}ﬁA‘ﬁg i de used

het er ol ogous agent
(see, e.g. p@leﬁ@ﬁl W@ﬂ@slte}) e’gtqthbe praferraat honytmgbmpiebﬁa nﬁ&tetmtlaﬂ

tgoritn 0 DA GRS st deee B S bty
1988, C@m ani1gl kycH o8 &tthﬁltih {68 R Hithe A{%g}N ﬁldgfa%t[ §1f6r31on

nediun1represents ess than out 20% or “5%

the volune of the protein preparation. Wen the

pr ot ei naceous agent is prgduced by chem cal synthesis,
it is preferably substantially free of chem ca
precursors or other chemcals, i.e., it is separated
fromchem cal precursors or other chenicals which are
|nvolved |n the synthe3|s of the protelnaceous agent .

nN o o o, o s o . o
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and it generally refers to any pol yribonucl eoti de or
pol y- deoxyri bonucl eoti de, which may be unnodified RNA
wo@roobb¥oos nodi fi ed RNA or DNA or any conbi nat PORUS2006/008340
thereof "Nucl ei ¢ acids” include, without limtation,
nd doubl e-stranded nucl eic acids. As used
2.0) Wh}?érlﬂep%’ft 9%@6 F&%Sema%ahgna@nﬁq@)warap@kagm W heteutilbiigsthe

ALIGN% Gél_?)]{éllﬁ-;f ﬁioases %Ho Q%ﬁﬁqu%ﬁ@e&'\ﬁm %g) \%eglgﬁtbrgﬂglge table, a gap

leng’fhpnmltyfc»feld fund agampeﬂailtyyofémafﬁbéu@ﬂher reasons are
"nucleic acids". The term"nucleic acids" as it is

h ch t 1y
e B S BT o e ST B
similar @%hédR@1eEdHIEI GBbYE, WithFor it a1 R n DU C ﬂ%eﬁ@&l?ﬁx}gzﬁér&a pf
viruses and cells, i ncl udi ng for exanp e, sinp 3

1dent1t}’x:t<‘25?ﬂ}§ﬁ]@k0@§lelx§,0t matches gresdosntedi d” or " nucl ei ¢ aci d
sequence” may al so include regions of single- or

R " an ations
ﬂﬁg%g%?&@ﬂus grg Nfghrlg 1%n<8 ntet %f %SGQ%%]&I&FBBQ% analog refers
to a secatulubrpanis br modedidNdlecsle mglh@rlﬁdsﬁe’m o efnilMOr adltical function as E-
tranded or single-stranded RNA of nore than 8

selectin ﬁﬁ@}%@@ﬁd%@@%ﬂfﬁ &fq%lar tth E-selschn 'pﬁ]g;qlcyaﬂ B¢ team; ‘@aalog” includes
a molechl@ %Hé‘é‘@ gord sﬁﬁklﬁf@% e daffes OJ Iy%ﬁénﬂ?e% 0t o?W.selectin

h, either ribonucleoti
peptide, d)@bwiarqhﬂmm a@heutqaﬂmsphyslhaitmmxhﬁmﬂo&eTbmferrﬁé‘aﬁa’ldg” inclues

di.ne. bas r. ot atural, chemcally or
""POIWE"}{ o%{% g QFPE@& tg?tecan ﬁilﬂp‘?ffa r atqgps %FéPP\‘F&‘ilP% éy
“biologiBAlD) ReilvE dRalbFSAR “ahbRgP akkReN ﬁlté%f’:h n'%@a‘tﬁ? h&réﬂi:ﬂo%%lda%
can conprise sugars and phosphate oups, as
organic pxspEERRicymplecyle exhlbwbéiﬂnm th@ samn® aig i s d)r antagomst effect
§1{? ed sugar or phosphate groups. A
of E- Selpo j)tr?h%#éot i de may conprise nodified nucl eotides, such
as met hyl ated nucl eoti des and nucl eoti de anal ogs. The
Aéquaeateleafmalugh Ioé Bsetbetin peptidepas uste hérefil, esfeRo a nucleotide in
ucl eot i d‘f/ nponents. As used herein, "patient"

which thsybSafOSe|sygaf AR or o @ TR 6F Hermianaiate g5i<at Brraplassyl Wilbitn,
sl BEGLPL) S SRR Ay
alkylphqsglpqnaéqs mp‘dwlphdaﬂ;onb&es phesphotanhitiates, @ﬂoﬁ}ﬂwtrmstmus or

phosphog&gag%é 3186@1? I1¢1‘a:§§)pn§]é§s§g§ «ﬁ?nq zg}lgﬁggglgé;a@ (s:clalglllocate%r
phosphokdb@[lbthﬁda%é ﬁﬁés@ﬁoﬂoﬁﬁhﬁ@c&;‘ OH8spRbrdalfdREL B%BB#H%EIF'&%SO Brc.,

mpounds that are basic in nature are’ capa
mCludlng @nmwgcmtem cgantpripnse tfipresents aAlss induded wsathlmtlm deﬁmt@a rif ¢

B Y T -

analogs fhadvlnsh ﬂie BNANRNASHKospliP T dHd AF @uga? 9§8sp°nﬁ@tes{ei§5£@kbone is
non-toxic acid a d|t| on salts, i.e., salts contalning

replacedmlﬂgq, rﬁghffﬂr% TR qf;lmg@g,eé Fﬁlﬁ@p@mghl:dgd] withim! aiulgwohge malogsdare
oo S B SHLEAL S 1 fon L1 a8 W PR i o

AT, U elqu éieaeraﬂy alﬂoﬁabﬁvermbﬁﬂphaleebasawﬂ heVomehapfity to form
hvde B %d ace&g(g | actate, salicylate, citrate,
ydrogen Bopglscyith d Sast 08¢ pycleqbasengighyepresenh pmae adjgeqnt sowierat e,

directiorl & é]t ?fél:icﬁ%(tﬁlge%fﬁ'g% ngét‘?mdé Flglgfcl) nlgtt&gctug n%ﬁqﬁferf{:rmg base.

saccharate f or mat e, benzoate gl ut amat e,
Ammﬂ@d hersin, flomtette “cedion @mmhlﬁtb’naﬁem tohknzraowstwif hand-selectin

uene nat e..and

Peptlde(f) 1%‘} ‘? %Vhéc F§ufflﬁle ﬁ&%‘ﬁgﬁ? 9! ﬂ@sh?rﬁ@&b%ysogg%wmz severity
Cbnpounds that include an am no noiety may form
pharmaceutically acceptablge salts with various am no
acids, in addition to the acids nentioned above.
Compounds that are acidic in nature are capabl e of
form ng base salts with various pharnmacol ogically
acceptable catlons Exanples of such salts |nclude

. o oy . I o
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I nterchangeably to refer to a chain of am no acids
i nked together by peptide bonds. In a specific
wepdvemyeent , a protein i s conposed of | ess thaPCR082006/008340
| ess than 175, less than 150, less than 125, Iess t han
ss.,than.50, |ess than 45, |ess than 40,

| ess
andlor qions8 TAJARER 4Gy of6 01 PRaSe YRR & erealogray bl hegeveloprment
of 1nﬂaﬂnﬁ§aﬁoﬁ Bﬁéhelé,mé)r%%%bﬂﬁﬁ’s til@pegp E) dév@ﬁ‘tsthé haPhneedBAe? AfhAfhation
| i nked together by peptid otern Is

Or one o mqy@ sguptomsaberteiast erh@fce (Htlmlpmtth@ﬁmphﬂacﬂiceastheraﬁ@ltlc

st ..350, at |east 400, at |east 450, at |east 500
effeCt(S)a(t)f f’h THARY aci ds I|nked toget her by peptide bonds.
A "protein coding region” refers to the portion of the

P&RNé‘ecElmE@dJ R t@mIUIEPRRS difiGunt THRErd HRS@MSunt BY BR8N béptide
part, on the recognition that certain

which %%%fie %Wsto &rduge alerpnce o Efseleetin throngh wpsal adwinistration.
E-selectin may have beneficial effects. Reconbi nant
B8R AR Fein thE i th
RSP ee b0 AL ORI Bl By o
a peptidgrgk polypergisle sepipridieg aareinsafid kequandehifsatilease 2§ cortiguous amino
rising, soluble E-selectin

osition ¢
aoid res B0 B B 40 RIS S Bl BPa LI s cenygY @ amamo did
residuesP 811bdsU 60 kontBuoheAhindAesBhe, ti16ddt Fo P& bﬂ SAlddtd Ri;r)emdues at
that is provided in phos hat e- buffere I ne lg
least conftgugus $hamimeeaci} iegidvess ot aﬂteomtgudesr P emufora;md @fS}dfasE at least

L L oK ———

contlgudmcauhm adid Ses\/diiéb Qi lf(aéwoﬁiﬁg@(ﬁi@llqg afiidhd Q8 RdsihRds, at least
nultlnuqlear ol yhedrosis virus fromthe Bacul ovi ri dae

contiguqus 0 Pﬂm@w%@l Fosifluge, or Rkleasticpaiégiions P59 apérordcishresiduesef the
amino aglglr@@.l ‘?Gfg er?{c})lsv mﬁfaﬁ Eeééqficg&:? %%ﬁ%en% k! rot%gm o "Nlypeptide
useful 1rg‘11)16 dseation mtaylns atgeaa;lt ond fulnborasfi a’h@aﬂhﬁfaﬂﬁaﬂ BSsefdttinC A¥Eoment

dlne ptid s at the_ carboxy term nus
ofa proie}ﬂ %fppoi%’ may 6‘?48‘8 tyen e@n%’&ﬂ PRgornidnptéensiiienasnmalian E-
selectinhuman E-selectin protein is a 33 1 amno acid
pol ypepti de conprised of 19 ami no acids of AclVf NPV
bacul ovi rus gp64 envelope proteln secretory signa
Hepied dereip ghie grm o eambinativh” when hefimmgHo sledraypduitin treatments

[ extr ceIIuI ortion with aa
otrs P88 B s A O GRS
and/or thef#pettioagdnt). Theasst B tHRGEGS“i@fcohBehaCiony 8odd Rt flstict bhe order

am no, acids of a neutral spacer peptide, and a 6 am no

in which,Berapise (§/&: BEoPRYIaetic angl/qraherppegyic apents hareadministerddye a
f
subject. é/QtﬁEe%t r‘g}lg{?élﬁ)\f(' 9’6 ﬁ@g%ljoﬁhﬁﬁ&éfcco?‘?h %{y{ltlk Q%%qnf%aéleq_e[ adn%lglétered

prior to Grg, i)mlmtt?;i 15 @Elagﬁx QOZerrllufE%@hS/ISﬁ%\ﬁ}&ig or hlouirl 2 Thahrsplﬁ ﬁblhlﬁ &
eri the Ac acul ovi rus
hours, 1%9@%%@%&4@9 S 46 NPYIE 4020 51 7 e, ﬁr%p)d%t
weeks, %eék@% LREGER v&%ﬁi ) “%Qﬁcﬁe?éﬂez%o ta?n‘ﬁ?/ffﬁﬁ:ﬁ, o sﬁ’ttse ent
he reconbi hant hdman E-sel ectifi prote =

to (e.g., é shinetes, Sewinntes,c10 mimtespédd ypeydsi d homo 2thiors, @fhot1f$$6 ﬂbmg,
| er ogen effector nDIecuIe to

12 nowr, A RORRTS B2 inoB Rofi | GAiaCor S armeeet Meakide

ks, 6 R8RS RIS bi VEweksSHteOKR
WSS, pepti de (\3/\,h| chis a Sm)r?ic?cl %ﬁ%aﬁgﬁﬁx%gggge&%%empy (cg.a

second prepfullactie dr thsrapieutinagant)dnefsobjestng dormmi n of c-nyc, acts
an identity tag for the reconbi nant human E-sel ectin
protein nolecule during protein purification. The 6x
H' S peptide, which binds to heavy nmetal s such nickel,
cobalt, and others with a strong binding constant (K >
10 9 M, is used to purify reconbi nant human
E-selectin proteins by immobilized netal affinity
chromat ogr aphy. Virus Stocks encodi ng an E-sel ectin
pepti de Reconbi nant DNA cl oning of a DNA fragnent
synthesized in vitro used a codonopti m zed

-
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gene encodi ng the extracel lular portion of the human
E-selectin (amno acid residues 20 - 310) fused with

W@ 20060%9906 er mi nal c- nyc peptide and pol yhi st i PCTES1066008340
H' S) peptide tags, based on nucl eoti de sequences
avai l abl e from GenBank Accession No. NM 000655, for
As ppesldrein, fisplate@aeniippuifiediswhspused i oeferencd tora peptitle nr nucleic

i meh BN B0 PO By PR oS ABSAAl E

(e.g., ch@dlﬂwoﬁgﬂ)seriv&oﬂtfneﬁthﬁf issyneleoizbdéh ¥ 864-RaRCEBBldHMent (e.g.,
-TOPO, (1 nVitrogen) and subse% uently downstream of
UHLLEC

artlﬁma{lh eynibesjaedir Bispiio riselatednpt Husiticd e sqsiurydeatrnbe woueelofree

e]
L L
that the bappience Ditfsontp niclestide@r phygtideipresent;baeihecit ksﬂesgﬁtmlly free (about

0 t he AcMN nome,. Reconbj nant bacul ovi r uses
90-95%031) O P0G ORI P B LS AL S g B ISarEgh ifyand thus
1sdmhn?&@&kﬁ&&ﬁGyﬁa&@&h&ﬁo&ﬁﬁaw'ra' clones expressing high

evel s of reconbi nant human E-selectin protein. A

master virus stock (9.6 L) was established by

Aﬁﬂlé@ﬁ hageingthe gfrmg Sisplagesitand Epwrifigdias stagmn&m ofNCBrotdB)ceous

agent (e R e o Sl o8 AP B T o ety g ppich
is substdriially €xpoesdRtarthgéridl aHe ibsodhe EREQIHREMB NubbHA®ly free of

Esel ectin protein and afforded high titers of virus.
heterologpus pratairacequsragants (igticontnipaingipeinsy Bamfthe celbpetissue source
from wﬂ1 U Jiér}{/ee sﬁﬁﬁaﬁﬁhﬂ Lce é)? @énglcgl ;H'E éjo“}% blogrh T{h%%nlcals when

aracterization m-=Cro

chemlcﬂlsfsayﬂl,esmgcb Ofiedsmguagetebbtantinl ysfayof ceulapmlatesiaty 1ncludes
tion assa LAL . eng%%égén chr ornogeni ¢ assay,

Pfepara‘%’llsro A PEFERAT 0 aa%ena Jewht PIRIpInagrepS4gexy iy separated from

cellular @QM?GﬁénH S4Be &4R rﬁontl &&iduNYis(AINEE 6T REORbmAnt] duced. Thus, a
ormed on sanples of the master virus stoC

protemaA@mmgcmu thatds supstantialbsiree efreuhbimatarial thetueles pteberatlons ofa

protelnagégtfs%gggtlp%&lnggméi}}arni %,I%ﬁﬁ(?/a Szd”&}a ’h]éjlo)’] :‘? b t ns t C Id St
heteroldg@@@p(’@tdﬂ@&%odﬁtﬂgeﬁt (EzS Qh&sinl ﬁolgﬁéiﬁldé A0, 2% aflﬁ@&ﬂ’ R0

c-nyc and p hlstl i ne ptide tags was denonst rat ed

referrediig agg CP%QTP@@ QEHE 8- &&te@rthﬁ: pmalmﬁeawanhlsygcromhmanﬂy
o) anki ng nucl id

oo TR BI08 B DR B ERERTR LTI g

represerithiess #anabinants, hagd, bﬂﬁ'%fd;f?daﬁvcblﬁmb Iae tHEE}ﬁbt%[n Mepatation. When
stock and encodi ng_ the human E-sel ectin fgene.
L7

the protgyjagesys pafat b?d{ﬁ?@?é% by ghsysalsypihpas) ity nicterbis substentigly free
o chenf B TRRL T BELPCLo OB, SPUERERE] o OB IS OMA
other chemaradd whick et 1m70lvptFﬂnSIﬁBA@thes&ydﬂth@pnommhcmumgeno Agdrdingly,

use he cl.oni ng of the en The
such pregaGHISHT el HPBIHICCE AR HATE Tt i o Roe % by dry
weight) bR 8h IRIRAPrEcDWs SeeHRhRuABS Gtﬁgldthéxgﬁxéy%tteﬁlaééb%s 2] @rﬁ'o‘ﬁrﬁ&est

am no aci'd sequence of human E-selectin. The s er
Preferahly,mreteitacedus pgersediselheedi Ibecin atoiselesdi ng. The ability

of the master virus st ock to support virus repl i cation

A4 S50 ST OB RS G S o

and it g@ﬁh{lsj mfefrmtaqagl pbmlbbﬁm@t{da)or dalysdedkydbdtitlcleontié, Gitivh Rby be

infection RNp qlgeformng units épfu) per
unmodified RNAAoerNAsorthCBﬁe% DA grrany epmiinstign thereafn elucleic

» h S ar f- 9
acids nl?c}fn%%ec @wcgﬁﬁsrﬁﬁéstfoﬁgmg e Qf?‘qedoqllb?eq#ﬁanagfﬁlif é%l@ \a}lérda s§§' fse herein,

passaged in Sf9S i nsect ceI | s. The master virus stock
was eval uated further for jpeconbi nant human E-selectin
protein production by SDS-PAGE and Western bl ot
anal yses of cell |ysates and supematants from Sf-9S
insect cells infected at days 1 to 3 days with the
mast er V|rus stock at a MO of 3- 5 pfu per ceII CeII

. o e T o
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in the production of working virus stocks destined for
manuf acturing of reconbi nant human E-selectin protein

w@e@doedses Working virus stock (9.6 L) was estedi/iSivee008340
by infection of Sf- 98 i nsect cells (passage 52;

WCB#37) at a MO of 0.1 pfu/cell with an inocul um of
the termy }lﬂécm@(SNla&a@sn@udﬁs@ngt BNAgsrad dmnrihedu gbcwerthst contain one

or more FRFHELUERE  FARL BN o0 R bR T ety o for

other refxohslatecxuleicd{ds” amik leBNGnti@6idatids’thd it & el heRBZ&HBradds such
< 700C. Cel |l Banks Expr ession of reconbi nant human

chemicafly s@nzymatigal by Qetabaligally mariisddomessal nuglesy ads, it es the
chemicaf ?Arlr% ofﬁhﬁg%%g R0EL LharRR tf@fof § ru e§ hg %g?st %dlﬁ Y@%xample,
establ 1 she S,

roma Sing
simple aIlecomp\Ym&HadArjtnadleic@cﬁﬁ o I‘fhlidlﬁe aﬁiﬁd;bquensel Spensisoinclude
. C cul t and S ted f secretion of
regions Pﬁ%&#ﬁ. of: fi?@@z\p? BrFRS FPBAEHeRs ot
vectors fron1parenta| Sf-9 cells obtained fromthe

&sTﬁ-géd hERen, SnudiSicRRE @hcdifpdssddafiabvasradd EBNIAS @ﬁl?léﬂét}aﬁdgd

9 cell |ine derived originally from Spodoptera

DNA anﬂrd@gbk@emgd@bm%ie sipndaé RN of morssthbu 8 nglsotidasen demgth. The
erm "o BBl 8% BOLAEZPAVBUAPIE S R T Jrnes, i

ribonuclebtidesae ides:syribdnseedtitet, tee coB@tise AEikUmAeySintdfine bases, or other
cultures. Sf-9S master cell bank consists of 586 x 3.5

natural, ﬁher%lﬁgﬂéwrablgcl%ﬁn@dkyda@dlﬁ% nopugipels erderivatigedatuciastide bases,

T BRIy Lk OS5y BB s i

typlcallwbenﬂlmdmm BiNAvedDNA, off hedifiedlor sgbstialted hiagak ompisosphate groups. A

bl i shed by thaw cr. owa 107 cells
polymicfBHdF ey LGP TR e Pudep fdapoiieh 46 oGt U tidgs and
ok l
nucleotit ;1911%%36%% 3 E%%&?%EM?%&% a{eﬁﬁ&ﬁ@% b?,rfrbgs Rl ge_loﬂgﬁe
componewhb| s were aI | owed to acclimte for several days and
grow as a suspension culture at 280C and 125 rpm WWen
ens »reached 0.6 107 cells/inm .. the
AR Fphereiic VRl o A il el Bih Sl Botfolabfly e
who is aghakisterdd tBs Kssebdctid péptidel vol une of 800 m per 2 L
flask. The new cultures were subcultured simlarly for

BpviRerGoaRannare TheT oty st R an et Sodidhs) Pt 1ot
limited &)Uﬁ(ﬁdé%ﬁs @ﬁn&ﬂi&%ﬂ? c&g%%m%gn@ngﬁ sal‘?se L Lc}{c of ﬁ)#lcgé}offps

cells/m a Vi
that masv\bfr presan imc@dpdnds tﬂmpﬁaﬁum@ﬁm mﬁejﬂgmim ocﬁ the( fm@€enk inypntiord

compeE RRTRIR S DRSS S 9P BEE e ST
various fidkganiEsA 450 RElES. | ’P&eﬂﬂds‘@a@aﬁ BE h§ed‘ﬁé9r§]:a¥e {)harmaceutically

serumfree 'nsect cell nedium (fresh) 7.
acceptalghp ﬁ@lﬂnﬂdlt@mSﬁ]@@fdecl( @Swmmndmre GMQM)fomhaoremmsacﬁd

s/ e ed aseptically.
addiion il } 8218 ey DR R BE IR BT Ple 6o gt i o
limited RMUIMEE SifricOmaIRicS héstlcyoxalic ]h}@rcl;&ﬂlorfﬂenﬁ*&olﬁl‘éhuéé Dfya&fodide,
in an ultral ow freezer at < -70°C. Nucleotide sequence

nitrate, fates bisullets: pheisplede. neid dipsmhate; isonieatindte seklets laqtatm galicylate,
d
i, TR RYI0NE e BT RO BB BVE ISRl e

i mzZe
maleateb@ﬁltibi@uﬂe,r fitn g&6 OfTRconBte BNt BOnAte,[sHSchatAE Kofnfite, benzoate,
roduction of reconbinant human E-selectin protein. 1

glutamajgryetrnesyHontte tharrrtiartecirerauifrets rastraredirnategnd
5 1 TCACTCTTGG
TCTTACAACACTTCTACTGAAGCTATGACTTACGACGAAG
101CTTCTGCTTACTGTCAACAAAGATACACTCACTTGGT TGCTATTCAAAAC
151 AACGGAAGAAATTGAATACTTGAACTCTATTTTGICTTACTCTCCATCTTA
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201 CTACTGGATTGGTATTAGAAAGGT TAACAACGTTTGGGTTTGGGTTGGTA
251 CTCAAAAGCCATTGACT GAAGAAGCTAAGAACT GGGCTCCAGGT GAACCA
W Q10ANDMNCAGACAAAA CGACGAAGACT GTGT TGAAAT T TACAT TRAIZBEAEGAH008340
351 AAAGGACGT TGGTATGT GGAACGACGAAAGATGTTCTAAGAAGAAGT TG
401 CTTTGTGITACACTGCTGCTTGTACTAACACTTCTTGTTCTGGT CACGGT
pamoat @ ¢., CAAPGHITmahiadArydmay-3-naphthoate)) salts. Compounds that include

on aminf O Ay R AR b ik e rerepsarpercoidsr

additionGAGRALCAISGRETEohEd GbavE] CohGLoAGOEATHCHEAME TAEFCIEAGpable of
gL CLICT TCT TCT AT T TCT ICTGACAGACCT TACT TGLCATCTTCTATG
forminggps Voot mrestegrebasreraliecromec Haamaier ofAGh

s B O S .

sodium Bthdury, IZARGACTREH GAAGAINGET SEIEGAAT TGAT GGGT GCTCAATCTTTGCAAT
851 GTACTTCTTCTC-IBTAACTC—IBGAOAACGAAAAC—IZOAACTTGTAAC—IECTGTT

01 [cel) QGT CT AGACCT GTTGATTTCTGAAGA
‘g%lis eﬁ %% ITBfeRi g?e gmjno acid
sequencé’s!'f@ﬂthlﬁbd? é‘ﬁté&fhn@%‘ubn @frﬂﬁls ptdt&ialcb@ngEgi6LbE & &%ﬂé@&éﬂrﬁg herein.
reconbi nant human E-sel ectin was conpri seg

liters in 2.0 L Corning plastic shaker flasks (21
Ay wd hiercyntthg termg “Botpin angf ‘PepigeSand Spolypertidedamaded

1nterchai?$e£1 &otr%r%ngéseﬁ %'!:ﬁallﬁ% §E %11@8 lﬁ&(lgﬂiﬁ gEl:'!thII %g%eg)rt]%e {bﬂnds Ina
specific smﬂobdng&dnq adedtefd 3 skmpbadps lesgﬁiahSZOﬂEIeﬁs thas llbiitlée@ tﬁdn 1508

nd +2 Vi f h f
ess 5, DS 00 P B e o o o 30 oss than
30, less fﬂaﬁ 3k, & thatl90; 51l3§sych 152 lé%s ¥h2h39 Sleﬂeksst/hgﬁ Pﬁgﬂﬁo aC(I%S 1L13ked

di stributed as 800 quots fnto 2
together biyepeptidelbendselA provedn & qonfpesﬂdemf atidakt 08¢ afl loast 266G, at least 300,

s SOOI D Rl P SHLO e ek Sl oo

peptide Bdilgensed into flasks in a O ass 100 bi osafety hood.
The infected cell cultures were nmaintained at 280C and
125 rpm The infected cell cultures were nonitored
Y P1i°6€‘d1i1 eedipg region vefes todhe pionpEthemBNAsencofiEg 2 cel |
polypepf@Si ty, and cell viability. The virus infection was
carried out for 3 days. At 3 days post-infection, the
viral CPE reached +3 (i.e., inclusion body formation,
"Hireopreeemb imevetionuis fblasedg) part; @hlthmnsgmuom&ﬁt derthiXpdrfibns or

. C /m, d cell. viabi ed _to 50% The
o T B e i
peptidesPfieiiIR Eﬁ@ﬁ%(‘)ﬂ“fr@%’lﬁ&g of &lel hu%(%)ﬁ%% 0L QiShe ;ﬁﬁ g, algd DNA and cells

transferred fromfTasks to centri oftle

that 6110¢d¢(Enmmsthffsemyp@@marﬁemseﬁﬂmélin&ieder[ttdnl suspensi ons vvere
subj ected to | ow speed centrifugation in a Sorval

tolerancéupenat ant s cont ai ni ng ext racel [ ul ar reconbl nant human
E- sel ect| n were clarified by centrifugation in a
RC-5B centrifuge at 7500 rgﬁ(r;nand 4°C for 45 mm

%or P?l?fé’al REpHEestatiea soluble lpmidprotsin solutiomthpbisiprevdded in
phosphaft-Bifer CREANRY ( g%gmoﬁ‘utﬁ)nc'll‘ﬁ% %ggbs%@%% g%érepgﬁ)% 3RYs insect

stored overni In a co X at
cells (Spedtystequiargzperda dent thatliepidopreindbmiliy) infedtédwith recombinant
gqbcentratlo R Dafiltration by Utrafiltration
AcMNPV baculovirus Vectorﬁt utographica californiica multmuclear polyhedrosis virus
from the Baculoviridae family) encoding at the extracellular portion of the human E-selectin

protein with the lectin-binding epidermal growth factor (EDF) domains fused to gp64

12
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The clarified cell culture supernatant (16.0 L)
contai ni ng extracel |l ul ar reconbi nant human E-sel ectin
wEeEbiooess was concentrated using an AJG TechnoP@US®06/008340

FIl ex StandBenchtop Pilot ultrafiltration systemin

order to obtain a manageabl e volune for further
secretorysignp} & dlrq ninovprnHnysand csipye and pelikistidiae péntiats tags dt the

- rnatant was transferred at a flow rate of

Caﬂxmy%é%&#§§ﬁﬁgqﬁhrough sanitized silicone tubing with a
Masterfiex peristaltic punp froma 20 L gl ass carboy
Tle cdo¥d@ene ehcddhfg the résotdituat hawvad Elelectih bradihlis 4 331 &fino

cartridge ich had a mol ecul ar_wei ght cutoff ( MACO
wid po e kB30 ko 0 e R OL SrASINGY Pebishiane! Miniee

f t
o L R8RS ORIt G
310 extraoeitulargpoutnpaisls ag¢0 t ho mletthtebMuTgaiomajm and aa 200 - an 275 EGF

domai ugtraflltrqﬁ%gn cartr|%$b6 Af.t er entra ion, the
main), 4 ARG pALRf e MY ATPTRIL CAmRY AGIISFIE A YErral PeAcey peiide and a
6 aminof 2id ylﬂﬁﬁdlﬂé ia@ é@)@HllS)OfInQnQ whdrBhtive foﬁh Ethe er}ﬁﬁ&falg% &fhttgd

di af trate&_ and two rinses (0.7 L each)
and in agether gliggnratie bpthetb@ ednyaing agd theitlie t&@arg enett@b(lflgm&“ 2).

mhe ek bk e 00 0 Pa IR By e

envelopa prcmmn,eﬁamﬂlmgﬁn&hkt’dlm&k aghspphof the tS@%hpéplﬁl@ PdL&Ring, and
nge Chromat ography The initial protein capture

secretiog ngie iTHe human brisiestn prrjeiss Thekwnan Raspledsmpgiracellular

t
s RELSL BRI CRASCAR, OSSR 00, A0 A1 M
suppressies bhinflgnSepdraiand etlﬁashmﬁh@msp&fse_§ac$ﬂve in waskel patteneisd The c-

t.o renpyve endot rocess excipients, and host |,
myc pegfidg Ehish G mane lanil antibRdy opHens oseirete disnomiragsioming
domain &f é—%lly%c Edtﬁalpﬁi%ﬂn?'Q% fol ke @c&ﬁbﬂﬂnﬁfﬁ?ﬁﬁ@@e]ect}n %rotem molecule

chrorfaf ogr aphy step was performed using a va
during prbiginrpeifigationr Aheop | IS greptiile wibickt bif® 1G hegey ewtals such nickel,

R PR -
human E@él@&uﬁ}ﬁb%ﬁlﬁt ﬁﬁ%lﬁzﬁ%&ﬁﬂhfﬁﬂigfcl@oﬁﬁ{dg%

sanitized and regenerated with regeneration buffer

, O 5 N SOdI um hydr oxide and 1.0 M sodium chl oride] at

SlTHT d n$eleetin peptidensed with 5 col um
volunes (2000 n1) of WFI. water at a flowrate of 10
ko DDA Holngor b DR AL LRRREEAL Ll Lk cpgon-

optimizest geb® entddimg thWetr@@rlﬂubm pomoad)f mediunharxr]“asdeaﬂa @nlido wed

. | t t f. 20 m/ . 6 .
oo FEE T B IS5, 20 AT (08 Lo
peptide ng Fbaddll GOhbIbLNe |séﬁ1ﬁﬁcés‘h9§i@ab‘1@ froﬁfG@ﬂhﬂf(fﬁﬁfcegs%(ﬁlt Né& NM

|'ow rate of 20 /mn. Qcolum flow through
000655 :igt)@ipiftS)Sloannl a\ba@lﬂoszlmswprﬂsslom Vel sya@nm(eB'FeV&)alAl 999tbijco RI

o s NP S85 Gt Aot A i

site of th @belloﬁih%b)@bmﬂ pCR-Bhat ID"I@P(DI VW@(B n®hitd ﬁﬂ)s@cfueﬁtlf/ H@¥hstream
rate of On1/mnvv|th(%6)Fi e ormn i near -
y

of the palyhesiremprompderwighia dreanal raslsgmmtbmbml éransﬁeamqt@ns
f luate.materi a
L
DNAs céfit@ininghe hagen Q-soddctimpenasithmrthé LAZ:MNINV;an(S%e. Recombinant
regeneration buffer. Sanples (0.1 m) of Q eluate
fractions, as well as load, flow through, and wash
fractions, were subjected to in-process testing
i ncl udi ng SDS- PAGE and Western bl ot anal yses using a
human E-selectin sera. Q gqhuate fractions contai ning
reconbi nant human Esel ectin proteins as the major
constituent were identified in a single peak
(fractions 80 - 112) by SDS- PAGE and Western bl ot
analyses and pooled (320 n1) hb S|gn|f|cant anDunts

o p— . T r "
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The presence of a polyhistidine (6x H'S) tag peptide
at the carboxyl term nus of the reconbi nant hunman
wE2@elgwdé n protein permtted the purificati onPCf/USIves®8340
heavy nmetal binding proteins from other proteins
remaining in the Q pooled eluate fraction by
baculovimses weré meltadetan trafffeted gellslhand selbagd hp blaqus pugficativh for

viralclobe SRR AHY P AR AR JBO s B BB Tt LS

to purify reconbi nant human E-selectin protein and

A efRie virefBbelt (9% DPehs tablighdl SPRFRIoAJNEE 9IS Mebect cells
bacul ovi ruses. The N -NTA affinity chromatography step

(passage@(y l%@&%ﬁh@@ MQT o4 Oel R@rmld%@re@manﬁﬂlﬁad ipkrapecpprified
ecom A D PR GBS B B0 UL Rl B

selectin bmieiﬁ dnd affordad Ripartiters iofl viéhs, Athe elusairagstapinivas cldraiitized
he - NTA wascharged wi th nickel sulfate hexahydrate
for geng eltqgrwy and, b bypabt WP iCH RIO4R0YORs Ehe Sharacterizghon adlpnctided

mlcroblég1 sﬁﬂoﬁy ?sas%lﬂééq g&g%(ylﬂan%#a Fetb oﬂrggsaé/o%}ﬂ{ﬁr%gar g{a dg@ctliﬁ‘ﬁﬁﬁﬁ%iAL

endotoxontiwomogaliciassy, (i Qﬁrddd)vemitld‘dls agﬁ'n% textihg eandlin &tvosadvemwious
/m to Hof 8.5  The Q oIIedeIute
sgent tof gl ARYFEERSoRish it DeftoBined Srsiiles SROSMRRERT LS 40K
AdventiBb®¥ £leh 18bts MerdMblMN iR tH¥)presEise J)ﬂ@ﬁﬁdszeM‘St ﬁ%%t
was washed with 3 columm vol unes Ni A
insect cqllgfor glhat maytbegafricowirnnt e of 3 ni/ m n N| - I\ITA col um FT
(320 m) and wash (115 m) fractions were coll ected
- DE-O, t ' i dual
PRE9ENAY PR ratbufbittf plln? EPREREn 85 (ool (18315 ¢ Ry ana

polyhlsti?hm ®iptide tags mahs dembhserabéd-ByTAichtideseqgienes dterhitithtih add
NTA buffer 2 formn
g@u]@vu’us

analYSISmf??Vevﬁ{SHg %ﬁr\% 1?%%2@%{%16&1%%%%%&
genom1d:D§l‘A is8R&d (i i‘hegfeéﬂtﬁblﬁ% tpREIRNAREs Rk vis M(% and

elUate material were collected an store t enpor ar
encoding theshunpdndE-badrcton gedd.Nuclemideseqgudsice aﬂwsameunale&\aé 00% match of

sait'zdvvlth EDTAre ener at.i ffe Ies
the hurniy 5165 eRfscai Pt et DA Haut e ;S vs ogfand i
the bacull SR $AnsRAGLNRSHEA SEBA D n§ynth’é§fz€d B Gh8 bsdPin the clonmg of
i n-process testing includiig SDS-PAGE and Western bl o

the gench Aap yménp apsd spguenc piedicted ﬁ@metdat: innclsetide. sefyiensd Arogl tlnatgenomlc
E-
DA sage e SO0 R SO B e e R o elootp

The mag¢mghs sfeRlpadsbd artilansy dedtin@6) by SDS- PAGE and Western
bl ot anal yses and pooled (43 nl). No significant

ynts of reconbi nant human E-selectin proteins

ﬁéﬁ 3baltyrod the gster yigug stogk ReravppeTt YARYs renhigationygy high titers was

s SPORGRIPIE Dbl T PSR esearorys el

infectedviier tareeu(B) daytsead a o]l ity of sesfedtésit (M(gI)lolﬁ ol lqﬁiaqlga 15BN AkkEs

) et A Bk o T REH P ik oA 1B P RS aarose

plaque aesiegzl ihisPalihsect &1B %%g Qb ﬁe &gﬁé ﬁﬁaepbla&%&sp%@éﬁg\e@ﬁl Sf9S
performed on an aliquot o he Ni -NTA polled eluate

insect C¢llsadih|e®naste® vernweq:lawes @\raéuamd)ﬁmheloﬁor bexombinaint bigman E-selectin

protein B SLs0 52 & A7 W s olitivortt st 50 apepiants

from S20SLAScPEMslidectad at dd99 1ab 8dHAGE Wl thdmubtbbinaflskakded MUI of 3-
Q and Ni - NTA chromatographi c steps. Diafultration To

5 piu per eetb el Ijsairs ol ecll supsmptadscantaingd arpcombingm prateimwithiaA
pool ed eluate fraction and formul ate the drug
substance in the appropriate buffer, PBS solution, the
Ni - NTA pool ed eluate fractjon was subjected to
diafiltration in a cold box (2- 80C) . The pool ed
Ni - NTA eluate fraction was dial yzed against 2 x 90
volumes (4 L) of PBS solution for 15 and 7
hours, respectively, at 220C The f| naI d| al ysat e

~ . o
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Terminal Filtration To renove nicrobial contam nants,

the dialysate (41 m) was passed aseptically in a
whr@saswde hood (class 100) through a 0.22 ~i RMT/USPO6/E8340

Stericap filter nenbrane into a sterile Nal gene

bottle. The used nenbrane was subjected to a bubble

moleculgr g bl KIppandavih sesuichinding frea monegionalyntibory (BBAZ;
R&D) t8 BSHhd E(séf%cf?ﬁb)og&g.ceed.ed the integrity nmenbrane
specification o 2 psi and provi ded assurance for
m crobi al clearance fromthe drug substance. The fi nal
Thsl masterofirus lstock whichves waalifR@. fbr plodudiivn ¥ varusstockd, fak @sed
. s .stor.ed jn an ul tr.al freezer at < .- 70° C._ The
in the vaé.@‘éc“'r?flﬁﬂ“fc’F P VRS SR ineg P mentipetnee regambinegHuman
E-selectinQrotelr praluotd! Wity vift sBcki(9.6R%)8Y &M YstaBliHeRIYY infection of S£-

. ag%r egation at the ;Jr evi ousl'y hi'gh proteln
9S insect ellsRassaga Th, WaRH3 Diat p MQH0EG & pfi/cell With ahimeghmaof the

0. rane in_a biosafety hgod.(class 100
master S A0 Bpo P TR TR ey R RE Bl oy 8 b Eahip Vrapped
PETG borsles!sithr2term I(® Blnaiies) iim gl light dtdcftatcold o @Y 9284 YRS term in
ral iéry%act. S%rrgo)ées of the first 0.2 mfiltrate were
ultralowdrgsrers @bd /0 d--BCA protein and LAL in-process testing.
The result of the BCA protein assay for the first 0.2

mfiltrate was 5.28 nmy/ mMcfipRa@total yield of 192.72
ng. The result of the LAL'—GTQ%‘[_O%G n assay for the
first 0.2 mfiltrate was 1.84 EUm for a total of 67

Hxpresaiopef s¢combinanthwharoB-splectivaprotaia wiaz echlizedbest eS£-9S insect

rm i.ltrati.on. To re resi.dual .
ot A BEEAPAH SLPS o LAY Loy TR0 RTBY Rt 8Bl s seos
cells, wHichlweneradapted fesdrirhiffde rgddid, 'shg@8sivR Sellbilhiré 8ddisBletBE for
formul ation and filtration step of the drug products.

secretiongfgrepqynbinarieieins erpreesad fipgr backtovinup abctons|ffonp pareuiet S£-9 cells
. - the t |, prot.ei ie

oisined i BENFELITRERE I8 Rl SR 08 ATl B S e

derived dryginalijafrowd Spedofdas fugiicedaovasian ¥pithdlaBy@H Huy RS undergone

h rsensitivity assay Del ayed type hypersensitivity
several St%ﬁﬁ%an\‘i\é‘?aé’%@iﬂf rriniee Te§rBbinanigIoleiy expession imlgrgryscale

bioreactdrd i &P@Sated hERh REQkpMsidh Rl QuUs doses of reconbi nant
h Payed $Vpe hypersensitivity assay

uman E-selectin. De
of drug substance sanples (1.0 m) was perforned to
SEOSanatorece]l bank ansistso $86 xgos el eyyovidis efSpcslopera Rhgipada

' o1 t f man E-sel ectin to tol enze and
cols at S pken 0 ud A okt PP RRE PO BT phaRerbfhlofia S v s
900 I SEMp#T®<phdifiondt hbdis). SEHeAYorkMeUeNnk RATRAIMIHER Vy tRiwing a
ear thickness' caused by inflammtion as a

. .ani mal
eryovial {4,300 ellsrowpriioss tsumanisesll bt absebiingeelhintrafresh HyQ
- [ . Aot snduct i.on of
S e e O8I RE Ny o Sheg £tk s00 m,
The cellsvemlatioprd teadcBRRteIB) savatad dfys md 200w W6k SusheHiisR dultirt at
28°C (L&g{ %g%&gs @gd inoculated intrangsally (20 nl/nare)
M het Pyt harn Gagell sensity yeache) 06mekl wely/a, tw eulpira wapgigided
: ' ' 4 = 5, u
ot Pl R e 0 R T AR e VBRI g fer 21 SR e
new cultgree ateresubsyltured-similarly digr 8vernbpapdYen anénshte B the cells were
. E-selectin mM/40 m| treatnents, n =5 Goup 4:
growing PREGAllY nehvrOis ik ronEaempisdy The BE4S feJl peBIeRt Rasege B Aeached a
cell densfty of §.35401 ERKSmARHES viDAitGRE 08, Hb%% A &RlibdHhed by low-
schedul e, the animals were”inmunized (anti gen
speed cenfeifiggation 45000n}) adetispensod i inset cbll Aleeingined{a2@dnprised of
the & 11Oof reconbi nant human ESel ectin fornulated with
° ‘g%l ete Freund' s adjuvant (FCA) at a final antigen
concentration of 375 ng/m. Two weeks after
i mmuni zation, the ear thigkness of treated ani mals was
nmeasured using standard skin-fold calipers. Afterwards
ear-1obe injections (100 p.l) of reconbi nant hunan
E-selectin at an antigen concentration of 50 ng / 1 00
m in PBS (reapplication of antigen or antigen

o oy o o
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assess the del ayed-type hypersensitivity. Tolerization
of |ynphocytes to E-selectin, in particular nucosa

w0 edoen9wed i on, is an effective nethod of treatPeEnUSING/008340

i nfl ammat ory di seases including: Elevated | evels of
proinfl ammatory cytokines are also associated wth a

46.5  pasEQ SFXdienwardies inpeet ceb merdium feonditinped)di ng
aut oi nmune di seases. Inflannatlon associ at ed di seases

ihel i ¢ shock syndrone,
46.5 ¢£§&#§? g%rlﬁlt?rletg ?%Sew télgégl}]%rﬁ;(ﬁ%&i di abet es and

inflannatory bowel di sease, denentia associated with
7.0  pdrty Dinfedgti SoHoxide éSigmadot nop68K10820r opat hy, optic

neuritis retinal ischema, |aser induced optic

218{16{(:1 ggé%’sﬁ‘gtlr) V‘}:Ceréf? ilgpaeélisg(f %s%ﬁg O1t1t|of4 cryov1aels (3.5 ml/vial)

and 30 d?y@ﬁ%lb at.0 SRS dnd WYRAEIZ4R SIFWAY atdp@);béf ndhtd f&%t@@@é H%n
anoxi a, car bon” nonoxi de or manganese or cyanl

ultralowiplgeegeiratiig,70Mint i ngt on’ s di sease, Al zhei mer’s dlsease,
Par ki nson's di sease, meningitis, mltiple sclerosis and
QbAES AR08 L BB RRAE e AU U5 - Sh& A
SCIerosr s, nmead darma sprial Corad auaira,  Ser ZUurcEs,
convuIS|ons ollvopontocerebellar atrophy, neuropathic
"Plad fwllswhrgseq&ence a8 abetl¢atidasequeped dfcodbh ‘dpttﬁiiﬁi&dcombinant
eur gpat MERRF and MELAS syndrones, Le
homan e BEec R e BV R SRS Ry ViAo lph Breghetion of
recombi @R HhEE-Bd1Ed R proeRer prol i nem a,
hyperhonncystelnenta nonket oti ¢ hypergl yci nem a,
dYOXébut rlc am noaci duria, sulfite oxidase
1 ATG&);?I T@@MMCW&T&@& T4r $¢96, TGEEACTGCTTCTGT
encephalopathy, Tourett's syndrome, hepatic
51T AgﬂQﬁﬁgﬁ} CHCPAET K BTk A
¢ ependency, eplrxgsm on, a%% ety ggg“‘ﬁ.%g renAgé%%G
traumatic arthritis, Guillain-Barre syndrone, Crohn's
101CTBC§GﬁﬁiAQﬂG@CmﬁG@AAGATA@ACEGﬁ@EEG@Tﬂ@GﬁATW@AﬂAAC
host di sease, system c | upus erythemat osus,

151 ARG RACTERA G AT R R EPC bt ra

obstructive pul nonary di sease, congestive heart

201 CTAGTIGGATTGGTA TRAGANISESTTARI £A SGAUR GYGUTPHEGTTGGTA
asthma, contact dermatitis, percutaneous transluntna

astc1d AR RN L A S RESG bancen

ot her inplenentations of what is described hereln wi |
301AACAAWA G RChROSRCACOABACT B TTGAA Mf“?rﬂéhtm AGHGAGA
departing fromthe spirit and scope of the invention.
The references provi ded bel ow are incorporated herein
351AANGGAG T EGEE. AT&TG@&A%AC@mé@AWTT@EAMAAGm&ﬁTG
appl i cations, and published references cited herein

s CTE TSR CRERTRALE S DA LSRR rcacogr

shown and described with references to preferred

451 GAATIGHIGE TTEGAA ACEBATIAA CAAGTACACTIRNAGPOTANCCOABGTTT
skilled in the art that various changes in form and

so1 crgTh R RN THIEAR A RE GRS M p SRR LD ot CE

claims. Those skilled in the art will recognize that
551 CAG&\bﬁBAeGmdlr@'ﬁrftecqtﬁm@’tcg&eet:'A@ﬁtSGdéQ%wr@’ﬁ@T@A*c
woul d be wi thin the splrlt and scope o present
i nvention. C ai ns i sol ated manmal.i an peptide
601 AA%KEJ@HT GFbaTARd T§rTa“l§?tSF @AGQQ%GG@TMH%QAT@&TCTAT
consi sting essentially of residues #20 - 303 of wld
type human E selectin (SEQgTD NO 1), a peptide
consisting essentially of residues #20 - 303 of wld
type human E selectin (SEQ ID NO 1) attached to one
or nore Ctermnal tags, a peptide consisting
essentlally of reS|dues #20 - 303 of wld type human E

. S N~ 1 ' Al A T N R
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200- 400 ami no acids having at |east 60% identity with
SEQID NGO 1, and m xtures and conbi nati ons of the
wo eregeiiong. 2. The peptide of claiml, wherei "PGHUS20061@8340

or nore Ctermnal tags is selected fromthe group
CoNnsj st | 0 rification tag and a stabilization

651 GOARCIA T A BB AT e B bR A R S CRbenar i Gag
purification tag is selected fromthe group consisting

701 CTOGTAATHETEAG ATl GTeT T A AeCENGeERM G P TC
claim1, wherein said N term nal secretory signa
eptide is selected fromthe group consisting of (SEQ

751 GTEQAMCT GITEAGAPSEC COALTY CTFTCTA PEGHIATRACTACITAIGTAC
wherein said peptide is produced in an insect cell. 6.

B0 T A A SO SR AP R ety ar
of residues #20 - 303 of wild type human E sel ectin

851 GTASHPATY ONGGT A ACTEEGALRA ACGA A AGT CSAETTGHAAGOCTGTT
resi dues #20 - 303 of wld type human E selectin (SEQ

o01 Ao aR R LB OO £ ST BB 8% o

of wld type human E selectin (SEQ ID NGO 1) attached

951 AGACTTGAALBGOTA ETRGI CHGEERKEEDEIDRGO: § pepti de
consisting essentially of residues #20 - 303 of wld

Msel ectin (SEQ 1D NO 1) attached to an N
1C etory signal peptide, and a peptide
of 200-400 am no acids having at |east 60%identity
Pl Smpeaich oot Ry I b BB S b AR A0 Bl forhfified
of 16.8 baisdn @il Qlormng pla€ti¢ siraken@dsks @hjsflasks s@ltsiaingB00mINno i) SFX
roup,. consj st. of urification.tag, and a .
serum-{e A4 B TIo0R- {Blred s ers JERR LA  41-G1omE| s ncubator
(Fisher) Wb witR sfrifdafib € AhdkolathfO defis gﬁeeiﬁlﬁlﬁﬂt%f RPUPC and 125
group consisting of a cnyc tag and a histidine tag. e
+251pnthe nucleic acid of claim6, wherein said N term nal
secretory signal peptide is selected fromthe group
V"Jbsﬁﬁécitirdg of (SEQID NO3) and (SEQ ID NO 4). 10. The
nuctrerc acid of claim®6, wherein said peptide consists
of one or nore Ctermnal tags selected fromthe group
TlonSi-33 cally wodre dilytad iwfithcfedsh earutiaffecnddia t6 haial ¢etibdensify of 2.0

x 10° ceﬁl?@‘ii G}%(E aﬁ%@ agt&%ﬁldn lﬂqt(l%irggltg %ll @1%3 623@3%&1%&%?& felrls.ovanere
infectedN@tfacufblirud. Q&tﬁﬁﬁg@lﬂ%-@&b&%@ée‘pﬁhé"a% Mor Wéﬁ'/&ll?%rq% was

_ purification tag sel ecte omthe group tonsistin
retrieve@from theryizus sigckaandl dispreinsed idionfaskain a Clss P0bbiosdfetyiloud. The

. cofpri.sing a nuc| eot.i u encodi.ng a_ peptide of
infectedGRIRAHee Yot MGl aaito M o e i e B eriercuere
monitor@NFEHHIN@IIR fReRial d@oPhthie! Fets XCPES - colh dERGYMR D@ viability. The
. baculovirus transter vector conpfising the DNA segnrer?’t
virus infgplé@uivescasigshewilfond daps. si gnal peptide linked to the
nucl eic acid encoding a peptide of claim1, said
' Ci ' i I dn.frame w t he.
B Sls ol teotEh e LA LoD s R B tmtion, and
membrane edffihighantl deasityl was I.Us 10F a¢1Bf8l, ané e&1DViaBilitE dtrésddito 50%.
. .operaply linked to a bacul ovirus pronoter to form an
The mfeGB’@rcﬁ clltyrps wekgdhaf vrstedas descsivad belavd nucl ei ¢ aci d
encodi ng a peptide of claim1 in an insect host cell.
16. The reconbi nant bacul ovirus transfer vector of
cl ai m 15, which includes sequences for secreting a
peptide of claiml1l into a culture nediumfor said
i nsect host cell.17. An isolated cell conprising the
peptide of claim1l. 18. An isolated cell conprising
the nucleic acid of clai m40.
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19. The isolated cell of claim18, wherein said cell
is selected fromthe group consisting of a manmal i an

w@edob/oomobacterial cell and an i nsect cell. 201_’C"ﬂ7ﬁ&2006/008340
i solated cell of claim19, wherein _sai d cell is an
insect cell. 21. A nmethod of producing a peptide

ding to claim1, conprising the steps of: a)
constructing a reconbi nant transfer vector which
ROV RS SESBALE C .81 gna .
pept i dogﬁl }lﬁ)ked to the nacﬁg?gjoggfll%kpﬁ) ﬁ}ooﬁﬁi Eeﬁnﬁgg% Jfﬂes mna
biosafety gdhmtclnimteﬂ dedlisngpensians ate sabficteyd th fovi-5e0te centiitfudafion in a

S T
1nfected@@ﬂ‘bhlﬁ@re hpcehaAAR éoﬂtaﬁni ?%%ﬁﬁce@l%lak?ec%ﬁ%uﬁ%@ \Flflhﬁ‘ﬁ s%%cgn were

peptide; b) co-transfecting first 1nsect
clarified; tyecenttfbgasioname SoreahBCefB veustifirzean 350 uput and 4G fabMA nir.

te.r t. bac VII‘ har vestin
curneJERSHL i FESTEIRRRSEA Y LBkl UG bl roary
hood and efokel ovetdiglithe a RalMRsRd r&@@ﬂb&dﬁ)@&fueﬁ%ﬂk%a‘%ﬁ afd
) culturing the infected insect cells in a culture
diafiltrafitii um t 0 express and secrete the peptide of claimi,

and e) collecting the culture nediumand purifying the

CEREAIRINRER Uit fiof bR URAiltrddon A Method of treating

an I nilamation nedr ated drsease or condition in an
i ndi vidual in need thereof, by inducing nucosal
Thsl darifirderet] suliurs slipdrhaai- (3609 tcontajrey e)dﬂa,celmdmeb@nh@ant

d
buman RS0 Ards o Cintreled e i LedhRlogin &t gt epehtop
Pilot ultfafi &fﬁtﬁﬁk?ﬂetﬁ@ﬁl sidel fo Staid a8Rld Qﬁ)l@{lolﬁﬁ@'fgﬂ igarthglspunm%tlon
claim?22, wherein sal d E-selectin conslsts

With thl@ i the Flprified eelhapurasipstatsing was gamsierred at erfposiatd of 230

mI/mm. %}Uﬁ’ HS%'nIﬁ%ﬁ@ (S:lg}%gﬁé H6in g V}/l%ﬁe QMJ‘éfeéta 1eX pe& %?tbcfpw%frﬁ{nlaoﬁ) L

glass calﬂmyl t(‘aa AXG Meel UIFiP lﬁéﬂl 9&eiepllolw Stbdr ulteh et cRESHENEE, which had a
vavax, Inc. Smth, Gl Pushko, Peter

mOIeC“I%ﬁ V&%ht WF#&‘AWRP%@O@ Ieid% dihsiregptetemomiainieg racambingat yman
E- selectllngﬁgﬁae f«%&oéozlfg%g Qgpaiéltglgz%g tﬁ%ﬁftﬂﬁ}é\%gg%ﬁeﬁ@%@ﬁ é;(i-géa)lto 0.8

L by contipigus [@ige Mgh ﬁRTspﬂﬁl%uﬂrbmlﬂxaﬁhmneﬁ Saﬁﬁx@?Af@Z 1>

h n
concentrnhon 'theec%tnléén ate cell cwiture su}gg eatarlftnv?as cF af§ ltered for 90 mm. with 10 L
of Q buffer 1. The concentrated diaflltrate (0.8 L) and two rinses (0.7 L each) of the cartridge

were collected into sterile Nalgene bottles (3.2 L total) and stored in a cold box (2-8°C)

overnight for subsequent protein purification by Q anion exchange chromatography.

Q Sepharose Anion Exchange Chromatography

The initial protein capture step in downstream processing of recombinant human E-
selectin peptide drug substance was an anion exchange chromatography step using a strong
anion exchange resin, Q Sepharose Fast Flow. This step was intended to remove endotoxins,
process excipients, and host protein contaminants away from recombinant human E-selectin
peptides. The Q anion exchange chromatography step was performed using a validated

Pharmacia AKTA Explorer Biopilot FPLC system controlled by Unicorn® software. Q
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<400> 1 Met | i e Ala ser G n Phe Leu ser Ala Leu Thr
Leu val Leu Leul i e 15 10 15 Lys Qu Ser Ay A a
waeeBeaodlyr Asn Thr Ser Thr Au Ala Met Thr 2BCRBESB06/008340
Tyr Asp Gu Ala Ser Al a Tyr Cys G n Gn Arg Tyr Thr
uVaI 35 40 45 Al a [ eGnAsnIgysGluGl u
Sephamﬁ? Easé% Qv 1880 (480 %Wa% loaded intQaa Phyrmaeia 6% 5963 Ogdiraipatographic

ot 88 Oy P GuTha BB b bl s

sodium Bydrokiela afithil .0 soEum ékileridq] at Aﬂﬁw&ﬁtegﬂ 195nﬂi’f1ﬁ1 /i'«hﬁe(f’bv@th 5

Ly u p C,ys Val
column I%%“fégz%dn@?ﬁf tqu%i aytiow L@%O%f%m@lyn toyapPHDs T\lapnd
t r
equlhbrﬁ)eg wﬁ%sﬁvﬁgdgllﬁﬁlgvcﬂgﬁleg%mj? 3/1?1) %ﬁ@ bk?é ﬁlraga @6/&7 )y of Lllgcssnl/mm.
135 140 Asn Thr Ser Cys Ser Ay H s Ay Qu C,ys val
The qpnyentrated diafilivete (ASHRi wiasl loadsg au;aﬂom@tmomsmj:s (Q13 6 mg

ofprotefl QElY T Mag SR, Coff 55 O3 i\ pOThEn Enenfpo00 m

of Q bum:ral ateUfld mtSef 2(Pmd/nEh.LQ bbmrrﬁi ﬂfov&%ﬁ&o?xwabzd@gﬂ)la% wash
cys Ser His Pro Leu Asn Phe Ser Tyr Asn ‘ser

(1600 aC@ygS wgre qallected sndz@ereé@ 4¥efordy-provss tagtingdoy revigual
unbound—ﬁ@orﬁbﬁlaﬁﬁ{uu?mr E- %Qctg I%pirﬁés kfcételgs} gofrl}/dZto rlengﬁ%gmézl\glere

ser ser
eluted awesﬂoWailte‘(é:ﬁ RO ﬁﬂﬁnﬂ%t&@%uﬁﬁéﬂZ Edreniny 8 liAed? 0Al WOVahMTiear

et o5 B i V3 0 A 25208 i

e g8 G e S R S
wﬂhQ@e;nemwnhuﬁeAs Asn Gu Lys Pro Thr Cys Lys Ala Val

Thr cys 290 295 300 Arg Ala Val Arg Gn pro Gn Asn

ﬁlﬁi)lec‘se('b 1V1%l) cfi\r(?el%yte fracti ions, z§s v%glli as lc())gd 3f}OQ/V f?broug%Z and wash

fractions, were subjected to in-process testing including SDS-PAGE and Western blot

analyses using a human E-selectin sera. Q eluate fractions containing recombinant human E-
selectin proteins as the major constituent were identified in a single peak (fractions 80 -1 12)
by SDS-PAGE and Western blot analyses and pooled (320 ml). No significant amounts of

recombinant human E-selectin proteins failed to bind to the Q column; thus, no reprocessing

of the FT fractions was necessary.

!

Ni-NTA Agarose Affinity Chromatography

The presence of a polyhistidine (6x HIS) tag peptide at the carboxyl terminus of the
recombinant human E-selectin protein permitted the purification of these heavy metal binding
proteins from other proteins remaining in the Q pooled eluate fraction by immobilized metal
affinity chromatography using a Ni ** based resin. The Ni-NTA affinity chromatographic step
in the downstream manufacturing process was used to purify recombinant human E-selectin
protein and remove remaining host protein contaminants and baculoviruses. The Ni-NTA
affinity chromatography step was performed using a validated Pharmacia AKTA Explorer
Biopilot FPLC system controlled by Unicorn® software. Ni-NTA Agarose Superfiow resin
(38 ml) was loaded into a Pharmacia XK 26 chromatographic column. The Ni-NTA was
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Pro Ala Gy @ u Phe Thr Phe Lys Ser Ser Cys Asn Phe
Thr Cys Au 325 330 335 Au @y Phe Met Leu Gn Ay
wee@edy®mocG n Val G u cys Thr Thr G n 340 345 3BOI/GE2006/008340
Gin Trp Thr Gn Gn lie pro Val Cys Au Ala Phe G n
Thr 355 360 365 Ala Leu Ser Asn Pro Qu Arg G
Charged‘l‘ylnth wekel sglate\hsxahydrate (0. 5M), saniized gvithzsS %Na@ﬁrat af%w rate of

s i 5 B oo B Q4 L) 4

equilibrﬂuedj wWithUfiv@ col@ys vEluyneR( D0 ofNI-NIS bafor H&ﬁd:ﬂﬂ@rat& ®@3

Th Glu
i S S ol SR b0t L G
(19.8 prBfeﬁlhlﬁY 8f 1(3"1 M&%éln\faf he Yo S - a c!d'l\ﬁ@@ira E\’fag’l}ﬂd' v%lgﬁ §§olumn

G u Phe Thr Tyr Lys Ser
VolumeS@rIS @y& OQ\IuI\GAI blﬂfgr 1460 fWSsratetsl 3RnEmGh. (N 1I-_I§’IHAI-d|oi;1rﬁl ¥T (320

ml) and 35350 J 5 Do fecta] nrgored it Bt rpigiposyaging fo

residuallitiboedBres@hbmBAt i3l 4R 8R! Pro¥dhs BHAdE Yhel¥ §NTA
lie Asn Met Ser Cys Ser Ay du Pro Val Phe '500

column svege eipipd phe g rayef 3 mEmphwitANi-NT4 bRffer Bfernthya nnpar 0—

300 ml\@?ﬁea}&g&dﬁ@ o%c}ﬁi%% ?ml?d%golgzlﬁa%ons Ajé? X E gﬁl) Aggle@gzg%%orbent

N1-NTAP£10at&'|i’ﬂatc§r)€EB “Grélco‘}\leateeraﬁd Iﬂ@[‘ed@em pS@Fily ¥ ddl@b&¥ & 4°€M The used
Val Ala Ay 545 550 555 560 Leu ser Ala Ala Ay Leu

Ni-NTAseqluipg yas sgnitiped with ERTA meengpiion nfferey 565 570 575
Trp Leu Arg Lys Cys Leu Arg Lys Ala Lys Lys Phe Val

§Jrﬂp1@sl @) ﬁSIZfrl) (%E/i?i %@‘% eﬁgésge grgééao(ﬂérsas dh %qg %ggmqggm%ﬁéand wash
fractmng,emar@ gmjo] e@ddte 12-thc1e15>teSt1ng<12Q13dmlgFSDS PAGE and Western blot
analyses using a human E-selectin sera. Ni-NTA eluate fractions containing recombinant
human E-selectin proteins as the major constituent were identified in a single peak (fractions
12 -26) by SDS-PAGE and Western blot analyses and pooled (43 ml). No significant
amounts of recombinant human E-selectin proteins failed to bind to the NiNTA column; thus

H

no reprocessing of the FT fractions was necessary.

Sample (2 ml) of the pooled Ni-NTA eluate column fractions were subjected to in-
process testing including SDS-PAGE and Western blot analyses using a human E-selectin
sera, BCA protein assay, and LAL endotoxin assay. Additionally, a baculovirus agarose
plaque assay was performed on an aliquot of the Ni-NTA polled eluate fraction to enumerate
the amount of baculovirus present at this stage of the purification process. The virus titer was
6.42 x 107 pfu/ml for a total of 2.76 x 10° pfu for a 3 logio reduction in virus afforded by Q
and Ni-NTA chromatographic steps.

Diafiltration

To remove imidazole, a process excipiant, from the Ni-NTA pooled eluate fraction
and formulate the drug substance in the appropriate buffer, PBS solution, the Ni-NTA pooled
eluate fraction was subjected to diafiltration in a cold box (2- 8°C). The pooled Ni-NTA

eluate fraction was dialyzed against 2 x 90 volumes (4 L) of PBS solution for 15 and 7 hours,
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<213> Artificial <220> <223> WLD TYPE HUVAN SI GNAL
SEQUENCE PEPTI DE <400> 2 Met lie Al a ser G n Phe Leu
w®Ee0068p®mod_eu Thr Leu Val Leu Leu lie 1 5 10 15PrQyBSI806/008340
Ser Ay Ala .Final Seq Listing PCT 20 <210> 3 <211> 19
<212> PRT <213> Artificial Sequence <220> <223> THe
respectipgl kI R2 Yp elhedingl dityseieoiojumeyaehbml<daopleX 1wl ofiliplyFatp was

o g 3Ry I gt Tyl oo

protein ﬁéﬁan&mﬁkineﬂica&hr&@q%@ﬁ@@sssﬂ20> <223> signal peptide
sequence <400> 4 Met y Trp Ser Trp | i e Phe Leu Phe
Leu Leu Ser, Ay Thr Ala Ser 1 5 10 15 <210> 5 <211>
dpyminohBilfration <213> artifi cial sequence <220> <223>
nucl eoti de sequence of codon-optim zed reconbi nant

P PR Ve RiBtobBA bRt B8R S HXARalpsad gﬁ%r)%fs atdeg9dpkikhlly in a
cttgttcttg ttgtctggta ctgcttcigt cactcttgg 60

biosafety dipod (dass 400} thoaugbtagh2 2igchialigeretSterirag ddigaagnbrarstigtota serile

Nalgen €3 lE IHE WRed BB PRer T gubieRer 4T DY bRt EPRRRtdotermine
membrefb GRAEEY! Be edsaRt UL cHBb@Id Y AReABPHcaRRAR HOtTAUG If 32

) 240 tqgggttggta ctcaaaagcc attgactgaa gaagct aaga
psi and provifleg @swiEaneg dergameetialadarange %@&%&@%&%@@a@@ dhe final volume

of the AREATHYL 965 nA2RRL LA At AREAISLR 1PARIRARN FreSRP at < - 70° C.

The 0.2 p filtrate was thawed, diluted with PBS solution to a final volume of 95 ml to prevent
protein aggregation at the previously high protein concentration, and filtered aseptically
through a second 0.2 1 membrane in a biosafety hood (class 100) . The results of bubble

point testing of the second used 0.2 p membrane indicated that the membrane was intact.

Samples of the first 0.2 p filtrate were subjected to BCA- protein and LAL in-process
testing. The result of the BCA protein assay for the first 0.2 p filtrate was 5.28 mg/ml for a
total yield of 192.72 mg. The result of the LAL endotoxin assay for the first 0.2 p filtrate was
1.84 EU/ml for a total of 67 EU.

A total volume of 95 ml was realized from the second terminal filtration. To remove
residual baculoviruses in the drug substance, a Pall DV20 sub 0.1 @ membrane filter
cartridge was utilized in the formulation and filtration step of the drug products. The total
endotoxin load for the final bulk product (drug substance) was 45.6 EU; the total protein
yield for the final bulk product was 133 mg, as determined by a validated BCS protein assay.

Delaved type hypersensitivity assay

Delayed type hypersensitivity tests were performed in hypertensive rats following
intranasal treatment with various doses of recombinant human E-selectin. Delayed type
hypersensitivity assay of drug substance samples (1.0 ml) was performed to determine in vivo
product potency, which is correlated with the ability of human E-selectin to tolenze and

prevent stroke in hypertensive animals. DTH suppression in this study involved the
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ggt at gt gga acgacgaaag atgttctaag aagaagttgc tttgtgttac
actgctgctt 420 gtactaacac ttcttgttct gctcacggtg
wa@2ighgovga aact attaac aactacactt 480 gtaagt gt BEI/US2006/008340
cccaggtttc tctggtttga agtgtgaaca aattgttaac tgtactgctt
540 tggaatctcc agaacacggt tctttggttt gttctcaccc
measuregrenefpniaal dat thidmesscrusBibysioflemmatioy as & fitnstion of different doses

of recont A EERRPE LR S E PG B B BRAPFMELERAR! hemee

gttgaatgtg 720Fi nal seq Listing PCT acgctgttac

SpaatecagBbt hypeaegivd @keippaal (SRRI-SECarkaaccry vage tUbiddddato
780 catggaacac tacttgtact ttcgactgtg aagaaggttt

four gromgsamdtlg@ﬁuéat@cbmg@waﬂy (Zu0l/nage)tey eyt rtd@zztf@rc Yeckd) treatments:
ggt aactggg acaacgaaaa gccaacttgt aaggctgtta 900

ct tac agttgat ttctgaagaa
Group 1 5@%@% leaiBF WRH gﬁ@%?%%“rn%gﬂagzlw 6 <211> 307
<212> PRT <213> Art|f| cial Sequence <220> <223>
Group 2Res@ttifdh hufaSBlseRetih B V ugh0t Afasehedtghal s, H s Tag
<400> 6 Met Pro Leu Tyr Lys Leu Leu Asn Val Leu Trp
Leu Val Ala Val Ser 1 5 10 15 Asn Ala | i e Trp ser
Group 3Tyecorahinanh huigen ETsetectth pl/4A. latrgamentim Fyr Asp 20 25 30
@ u Ala Ser Ala Tyr cys G n Gn Arg Tyr Thr H s Leu
Val Ala | i e 35 40 45 G n Lys ulied u
Group 43 Jrectfnsag f&ay Brfecitn §-lgaf 4 vlingily 560" pr o ser
Tyr Tyr Trp |l i e d y lie Arg Lys Val Asn Asn Val Trp
™ad wesks/dFer theBdd BF theVdlerizhtyonTdtheddle, Thd-MEmRIsOvdr8 imduhized
d ud uAIaLysAsnTrpAIa859095ProGIyGI u
Pro Asn Asn Arg G n ys
(antigengengiization) S_pbeuwusly Wléh ﬁwom@o@l)wf Ewnﬁ@@ant/éun@ﬁ

Selectm'@)‘i‘mﬁfa?e 1[&1 Ag, l})lgy Ff‘ﬁlﬁ[cﬁsl.%%ﬁﬁjn% ?F}&,lé)o%tjlazf?nﬂ? gﬁtkée\ﬁ cPhé{eshtratlon

of 375 1. I%R \ﬂzée@cs S8Er 1@r)fﬁur§%tloﬁ the ldar HiddhyssG@ftreta aWihalSvds
hr | i e Asn Asn Tyr Thr 145 150 155 160 Cys Lys

measuredgisingrsgandpnd skinefodd galiges. léé@rw}rds @,rleb} wjactions (100 pelc)y\ﬂél
recomb1@§ héégan ﬂ:l@i &g agglgen concentrauon of 50 G ng/ Fr()8 p?m f‘Bgl (Te-

application of antigen or antigen challenge).

Repeat ear thickness measurements were done at 48 and 72 hours post-challenge to

assess the delayed-type hypersensitivity.

Tolerization of lymphocytes to E-selectin, in particular mucosal tolerization, is an

effective method of treatment of inflammatory diseases including;:

Elevated levels of proinflammatory cytokines are also associated with a number of
diseases and conditions, including autoimmune diseases. Inflammation associated diseases
include, but are not limited to, toxic shock syndrome, rheumatoid arthritis, osteoarthritis,
diabetes and inflammatory bowel disease, dementia associated with HIV infection, glaucoma,
optic-neuropathy, optic neuritis, retinal ischemia, laser induced optic damage, surgery or
trauma-induced proliferative vitreoretinopathy, cerebral ischemia, hypoxia-ischemia,
hypoglycemia, domoic acid poisoning, anoxia, carbon monoxide or manganese or cyanide

poisoning, Huntington's disease, Alzheimer's disease, Parkinson's disease, meningitis,
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180 185 190Final Seq Listing PCT Hs Pro Leu Gly Asn
Phe ser Tyr Asn Ser ser cys ser lie ser cys 195 200
WQOW6MePOArg G 1y Tyr Leu Pro Ser Ser Met G | updhioSiveeé/008340
G n cys Met ser 210 215 220 Ser Gly Glu Trp Ser Al a
Pro lie Pro Ala cys Asn Val Val Glu Cys 225 230 235
multiple2d@rodspandl ahdralemblinating dReases) anysirophicl 1ytefah eclM@bis&dad and

it S, s A BTt

Y T
syndromsgse rdlﬁnﬂﬁc geﬂro?%ﬂgy,g%%\’ %%te%shﬁn@bﬁh?%Em a@du'ME,%%S slrﬂfgdromes

Leber's dilsﬂase,w;’ emyskeAleacemalommthHR@ttHysdﬂdnsi, R@0oOBEIBOG, H s

5 > 7 <211> 1 ,<212 > )
hyperprrpie. AR B PRI S a3 SRk e 5 1S B S T Sy o
ammoacﬂﬁiriansulﬁfe’ﬁﬁ@d@@&@ﬁcﬁé@@a&omblﬁ@d §y@msdtize, Teaﬁ%c&ﬂﬁldpﬁthy,
Tyr Lys Leu Leu Asn_ Val Leu Trp Leu Val Al'a Val Ser

Toulett'%smdrorse Aepatiy eacgphialopathypdrgg addighiomsisugietersuge, dmeg A u

s AT S50 A0y iy Sl iy B 06

syndron®s Qrdhnds cﬁ?beaBIe Glderdtive cditis, EWHalsSUgIAﬁrveﬁﬁE hbgtelidease, Spstemic
lupus ew%gm%gsusg\gl?%g@ﬁl%@% ofﬁ?Sr%%r S iy e ﬁgﬁg Vépm@og}/érls%ases
1nclud1n§|56§t§§>5}g%:1¥ﬁca 6rg(é gﬁéﬁlﬁugﬁen%ﬂlié%% lﬂw%la?e l:bf Plg—égpc e,
atherosckmsis!;rtgx@shod]g&nd&sme@dthmd;&pntay‘sdmatﬂd% Iparchtaeedlﬁsaram@ﬁmmal

110 . Tyr i Val ly Met Trp Asn
coronarssgreigg ey WEECH] and Baititeopldert ARoFGR )ity Low’ Al 5

Leu Cys Tyr Thr Ala Ala cys Thr Asn Thr

Variations, modifications, and other implementations of what is described herein will

occur to those of ordinary skill in the art without departing from the spirit and scope of the
invention. The references provided below are incorporated herein by reference in their
entireties. All patents, patent applications, and published references cited herein are hereby

incorporated by reference in their entirety.

While this invention has been particularly shown and described with references to
preferred embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the scope of the
invention encompassed by the appended claims. Those skilled in the art will recognize that
other embodiments and configurations known in the art would be within the spirit and scope

of the present invention.
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130 135 140 Ser Cys Ser Gy Hs Ay du cys Val GQu

Thr Iie Asn Asn Tyr Thr 145 150 155 160 Cys Lys Cys
WASPeMWd y Phe Ser Ay Leu Lys Cys A u G n | PET/US3006/008340

165 170 175 Asn Cys Thr Ala Leu Qu Ser Pro Qu H's

Gy ser Leu Val Cys Ser 180 185 190 Hi's Pro Leu Gy

Claims Asn Phe Ser Tyr Asn ser ser Cys ser lie Ser Cys 195

200 205 Asp Arg Ay Tyr Leu Pro Ser Ser Met G u Thr

AP Rle 8G aodHB lat a
T I
consisig S g s B 10 53 e Bl Mo, o

Trp Asn Thr Thr Cys Thr Phe As cys Gu du 260 265

peptide omGistyesPhsialiy o LeRduvB 20 J0phw il fypsdmmanE @lectig§EQ ID
Thr ser Ser Ay 275 280 285 Asn Trp Asp Asn G u Lys

NO:1) attiched fr orysr thits MeaimMal tagd)fa pRPAdLOMs3Ng sddfktalR of2dsidues
331 <212> PRT <213> Artificial sequence <220> <223>

#20 - 30?%99»?1‘@%91%115 hane kel8&td AtaSh&NBla carbox§t8Mfinal
H s tag <220> <321> sqger%?yqz > (1) . a1°9ar Tagse

ool B A S50 rac%wea%zﬁug%g?@lﬁamem
selectin &%D L\%iiaﬁt@@?& tcha t%ﬁ{lrllﬂ Sec%%é&sﬁ%%e&rld > A é@yeptlde of

<223> Human E-selectin lecti n-bi_ ndi _ng domai n <220>
200-400 anune agids-hrsiipg aft least 60% identity with SEQ ID NO:1, and mixtures and

combinations of the foregoing.

2. The peptide of claim 1, wherein said one or more C terminal tags is selected from the
group consisting of a purification tag and a stabilization tag.

3. The peptide according to claim 2, wherein said purification tag is selected from the
group consisting of a cmyc tag and a histidine tag.

4. The peptide of claim 1, wherein said N terminal secretory signal peptide is selected
from the group consisting of (SEQ ID NO:3) and (SEQ ID NO:4).

5. The peptide of claim 1, wherein said peptide is produced in an insect cell.

6. A nucleic acid encoding a peptide selected from the group consisting of a peptide
consisting essentially of residues #20 - 303 of wild type human E selectin (SEQ ID NO:1), a
peptide consisting essentially of residues #20 - 303 of wild type human E selectin (SEQ ID
NO:1) attached to one or more C terminal tags, a peptide consisting essentially of residues
#20 - 303 of wild type human E selectin (SEQ ID NO:1) attached to a carboxy terminal
dipeptide RS, a peptide consisting essentially of residues #20 - 303 of wild type human E

selectin (SEQ ID NO:1) attached to an N terminal secretory signal peptide, and a peptide of
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<222> (200) . . (275) <223> Human E-sel ectin EGFdonai
n <220> <221> c-nyc-epitope <222> (311) ..(319) <223>
W@ 20050996 t ope (to be renpved) <220> <221> 6x PIBUSHG6/008340
<222> (326).. (331) <223> 6x his tag <400> 8 Met Ay
Trp Ser Trp lie Phe Leu Phe Leu Leu Ser Gy Thr Al a
200- 400saman aidd baviBg whleastic0% iSemtitT mpthSHHQ TH NQ@dnaithmixgeres Tid
@ u Ala Met Thr Tyr Asp 20 2 5 30 G u Al a Ser Ala

combindiohs Of the@repoign Arg Tyr Thr Hi s Leu Val Ala lie 35
40 45 G n Asn Lys @ u @ ulie @ u Tyr Leu Asn ser

7. Th@nde?éi'c 284 of ¥hinP8! wROed3allod R n¥GE CTﬁéfrm—Bﬁf ta § F?s éél&:ted
i e Arg Lys Val Asn Asn Val Trp Val

GI u AI a Lys
from thel, f{%ns%tﬁﬁg&?Eggr@gat@ﬁscagﬁl?d gé&&bl?%&tlog tag. Asn Arg G n
Val u e,.100 105 11
8 JE%@?*EC gid e n QL Rn0an PO aﬁfgwe&s%e@&a ta group

Cys 115 120 125 ser_Lys Lys Lys Leu Ala Leu cys Tyr
consistingypf gipmyc tagand pdiistidinedas Thr 130 135 140 Ser cys Ser
Gy Hs Ay GQu cys Val Qu Thr lie Asn Asn Tyr Thr

9. The nugleic b6l df@lHNNG Wheedn kdid N tegniR@TseCyesorly s ignalseptidp is

Pro Gly Phe Ser Gly Leu Lys cys Glu Gn lie Val 165

selectedl¥din ihebgrégmcanssstifpibf ABBQUBLNG:3)unSeSERy ID §oi4fdi s G 1y
ser Leu Val Cys ser 180 185 190 His Pro Leu Iy Asn

10. E‘B@ n§951c-5¥i'd cﬁ@:‘l‘alﬁleé' vﬁﬁfen‘r‘é’a?dg tlde'c%nﬁﬁ"s 0?}51? 8'191%03‘:(@ terminal
Ay Tyr Leu Pro er Met G

tags seleg‘rtégi f?é/rﬁ tllF\éE%r ﬁf @s@m@? %210 ﬁ%ﬁ on%é’ %P%@é{a@gat%agégd

wherein sa1% N terminal tag is selected from the group consisting of (SEQ ID NO:3) and
(SEQ ID NO:4).

11.  The nucleic acid of claim 10, wherein said purification tag is selected from the group
consisting of a cmyc tag and a histidine tag.

12. A baculovirus comprising a nucleotide sequence encoding a peptide of claim 1.

13. A vector comprising a nucleotide sequence encoding a peptide of claim 1.

14. A recombinant baculovirus transfer vector comprising the DNA segment encoding a
baculovirus signal peptide linked to the nucleic acid encoding a peptide of claim 1, said
nucleic acid being translationally in frame with the DNA segment encoding said signal
peptide.

15.  The recombinant baculovirus transfer vector of claim 14 operably linked to a
baculovirus promoter to form an operable linkage for expressing said nucleic acid encoding a
peptide of claim 1 in an insect host cell.

16.  The recombinant baculovirus transfer vector of claim 15, which includes sequences

for secreting a peptide of claim 1 into a culture medium for said insect host cell.
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Asp Ala Val Thr Asn Pro Ala Asn Gy Phe Val du cys
phe G n Asn 245 250 255 Pro Ay ser Phe Pro Trp Asn
wabeoe/dmoocys Thr Phe Asp cys G u A u 260 265 2FOT/GE2006/008340
Phe Gu Leu Met Ay Ala G’n Ser Leu G n Cys Thr ser
Ser Ay 275 280 285 Asn Asp Asn A u Lys Pro Thr
17.  Aypgsolajed mllapovamsmth@«;pt@epmaanzgo 295 300 Ser Thr
Arg Ala Ala Qu Gn Lys Leu lie Ser Qu Gu Asp Leu
18.  Aamso®i&d &0conddrisdiyGhéhycldibhacifirod ckem 16y Hi s Hi s Hi s
His Hs Hs 325 330 <210> 9 <211> 346 <212> PRT <213>

19.  Thd isblated@bll %?glﬂﬁﬂqg WitOR sgid%atl 1Wél&té ’Tﬂé"g% gc%lstlng
ectin (genBan Ace.” #MB0640, am no aC| 35 00>

r ser Ala Leu Thr Leu Val
ofamau%fpr&h%n el |a%la§t égl cgﬁfgﬁeﬁ)ms&l‘t Ce151,er Gy Ala Trp Ser Tyr

n. Thr a Met, Thr .20 25 30 yrAspGIu
20. ﬁ S@@Fed,&leg %’?m&)}g ‘glerﬁméaldﬁ’e i;anl"}’lsee?ﬁFT s Leu Val
35 40 4 5Final Seq Listing PCT Ala lie G n Asn Lys G
21, Amethedofpredusing e geptide peeprding teelpim il ecaneprisieg thsgteps 060
Tyr Ser Pro Ser Tyr Tyr Trp lie Ay lie Arg Lys Val
Asonssrtivg b réontinant fafderTreptoyaihichr gnvalseh PNIA segahent
Lys Pro Leu Thr Qu GQu Ala Lys Asn 85 90 95 Trp Al a

encodinEa®abhl¥vichskiga pdstiiicAnReddth&nlclb ciiSHT cfdith S Eaﬁ)ﬁﬁclelc acid
Val 100 105 110 ulie Tyr lie Lys Arg Qu Lys

being tré%éaﬂ%%lbﬁ@éfr%ﬁ@wﬁﬁ gheﬁ%ﬁAQegnﬂ%t?e#éﬁ)in%l%éidﬁf 521 fé%/%)t@%
operabl)(/? 191(6&%% a%%?ulﬁlgus’-g@rrﬂm’&geﬁ f<1 f%plfqis%nggée% (%p:fauﬂ]f r%xgect cells

Adu G
andsecre&ng%/apept%epro Ay Phe Ser Ay Leu Lys Cys u Gn

b) co-transfecting first insect cells with the recombinant transfer vector and
baculovirus DNA to generate recombinant baculovirus;

¢) harvesting the recombinant baculovirus;

d) infecting second insect cells with the harvested recombinant baculovirus and
culturing the infected insect cells in a culture medium to express and secrete the peptide of
claim 1, and

e) collecting the culture medium and purifying the secreted peptide of claim 1.

22. A method of treating an inflammation mediated disease or condition in an individual
in need thereof, by inducing mucosal tolerance to a soluble E-selectin peptide, comprising
administering to said individual multiple low doses of E-selectin through nasal
administration, wherein said E-selectin consists of a peptide of claim 1.

23.  The method of claim 22, wherein said E-selectin consists essentially of a peptide of

claim 1.
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165 170 175 lie Val Asn cys Thr Ala Leu Qu Ser Pro
GQu Hs Ay ser Leu val 180 185 190 cys Ser His pro
wWQewe@IpoAsn Phe ser Tyr Asn Ser Ser cys Ser | PET/LISH06/008340

200 205 Ser cys Asp Arg Ay Tyr Leu Pro Ser Ser Met
Gu Thr Met G n Cys 210 215 220 Met ser Ser Gy GQu

24,  Alcempesiticd eonfhrizing eepdpride of clafiy $ aAd n chalerVal 225 230
235 240 A u Cys Asp Ala val Thr Asn Pro Ala Asn Ay

25. g@dm&ﬂ é—bn%ﬁs r%}ﬁe Adleid 20id4F2 145N 078 LeQriel.y Ser
Phe Trp Thr cys Thr Phe Asp Cys 260 265
270 Qu Qu y phe GQu Leu Met Ay Ala G n Ser Leu
G n Cys Thr Ser 275 280 285 Ser Ay Asn Trp Asp Asn
G u Lys Pro Thr cys Lys Ala val Thr cys 290 295 300
Arg Ala Val Arg Gn Pro Gn Asn Gy ser Val Arg cys
ser His ser 305 310 315 320Fi nal seq Listing PCT Pro
Ala Ay @u Phe Thr Phe Lys Ser ser Cys Asn Phe Thr
cys Gu 325 330 335 Gu Gy Phe Met Leu Gn Gy Pro
Ala G n 340 345
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