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FIELD OF THE INVENTION

The invention is directed to methods and compositions relating to

modulation of gene expression in cells in chemotactic and fugetactic gradients.
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30 cytomegalovirus receptors, etc.
G-protein coupled receptors have been characterized as having seven

putative transmembrane domains, designated as transmembrane domains 1-7
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30  chemotactic to a fugetactic response in T cells is associated with intracytoplasmic

levels of cyclic nucleotides and a differential sensitivity to tyrosine kinase inhibitors.
Methods for identification of the genes involved in modulation of cell

movement through a gradient (e.g., genes involved in relevant Gy;-linked signal



it has been unexpectedly found that novenent of a cel
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and determining a difference between the first and second nucleic acid expression
profiles.

30 In other embodiments, the neither cell has migrated through the agent
concentration gradient, but at least the second cell is present in a gradient such that
the agent concentration at one end of the cell is different from the agent

concentration at the opposite end of the cell.



In yet another enbodi nent, the chenoki ne concentration

gradient is selected fromthe group consisting of
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IL-8, PF4, MCP, MP-la, MP-1(3, MP-ly (nouse),

MCP-2, MCP-3, MCP-4, MCP-5 (nouse), RANTES,

fractal ki ne, Iynphotactin, CXC, |L-8, GCP-2, ENA-78,
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IL-5,_11l-6 A. IL-12, 1L-15, IL-18, TNF,

| FN- aITApI'—"l@erPtF—‘?{F%fa ¥HS$inul ocyt e- macrophage col ony
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stinmul ati n%gp 2004/ 053165 PCT/ US2003/ 0389?lﬁ ¢
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conc ehGRA BB IGRQYe (IR P ENAL B y@o@régﬂl‘)r ﬂoﬁftmoIﬂT%? SDF-lo,
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gradients. The cytokine can be a member of the Cys-X-Cys family of chemokines
(e.g., chemokines that bind to the CXCR-4 receptor). Preferred cytokines of the

30 invention include SDF-1a, SDF-1B, met-SDF-1, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6,
IL-7, IL-10, IL-12, IL-15, IL-18, TNF, IFN-0, [FN-B, IFN-y, granulocyte-

macrophage colony stimulating factor (GM-CSF), granulocyte colony stimulating



be fugetactic mgration or chenotactic mgration. 10

In one enbodi nent, the gradient is a step gradient. In
wanoi#vssieenbodi ment, the gradient is a conti nBQUAIS2003/038958

gradient. In yet another enbodi nent, the nethod

further conprises a conbination gradient, wherein at

| east one additional gradient co-exists wth the

first gradient. In one enbodinment, the first and

second cells are adult cells. In preferred 15
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expr eambmram:ogfament tEhd: img1mmrtmmglman agdpecalentmtiax gdient may

or fuge and therefore, the gene expression
prod3%¥&€%ﬁ%88“%agﬂgﬁ§ 8%?%“5?“@%@8?ax|3 speci fic gene
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f uget @miptisesd dofhbaiatia® SRlicht) Fhereinttt RastSn@addiiidbbgrhdient co-exists
specific gene expression product in an anount

effecW}ﬂ@/ﬁ“etﬁBStlgFﬂ‘HeBFt fugetaxi s. In one enbodinent, the

fuget axi s 15RREEMDSIIHASNANE RRE ARBMIREDIIE Eddltsceﬂs IﬁQ)referred
nucleic acid or a peptide. In another enbodi nme

f L@ et embaslimenis; fhreifistgad secopd palls axs hynap celif dv oqxesenébodlment the
Si g nalisnghdarelong U!:lf"s ard Pemarly 0@, I1R Qnmr?%rﬁed%o@iﬁlent first and

selected fromthe group consistin cell division
cycl esegond cgHmag mmm)letmptls gurdirdis h@t noh ljmjted toj fymphocytes.

exchange f

roteln. anghiher B RaNEbET R A B ines,
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By RR aehE s aiiseripy ol eSS EHFTish SRSt S Ao Rment can
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phosphatldylln sitol - (ﬁg %fhat 5 ki nase, and MAP

ki nas%hemof‘ﬁi%gé’r FETEXIS SRPHAGENE Prodpet anot her enbodi ment

the fuget apiafiother@Bhdet, thedBRMLiBK pfoeﬁiss HMetdbe @dﬂiﬁhlblﬁngﬁébll
extracellular matrix related nolecule. In a relate
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effective to inhibit fugetaxis.
In one embodiment, the fugetaxis specific gene expression product is a
30 nucleic acid or a peptide. In another embodiment, fugetaxis specific gene
expression product is a signaling molecule. The signaling molecule may be selected
from the group consisting of cell division cycle 42, annexin A3, Rapl guanine

nucleotide exchange factor, adenylate cyclase 1, JAK binding protein, and Rho GDP



like 1 (cartilage glycoprotein-39), carcinoenbryonic
antigen-rel ated cell adhesion 10 nolecule 6, matrix
worb@lissres ot ei nase 8 (neutrophil col |l agenase), PCIUSQI03/038958
cytopl asm ¢ donmi n-associ ated protein 1, ficolin
(col I agenfi bri nogen donmai n- containing) 1, and
| ysosonul - associ ated nenbrane protein 1, epithelial
V-1ike antigen 1, vascul ar endothelial growh factor
(VEGF), fibulin 1, carcinoenbryonic antigen-related
cell adhesion nolecule 3, but k7-is not so limted. 15
Iny edlssaa@ﬁichﬁhmenaaqjhm it id e sb Uﬁlﬂ&@xﬂn&n&ﬁﬁfﬂn‘fﬁodm%ﬂ €he
expreSS|on prod ct | eton rel ate
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ﬁg?t g%erlaéeqﬁla'r gaa{r*x r@lgﬁﬁ Holeé:%%lt elrl H‘eaq d %{Lﬁﬁ)dlmé?lv ttﬁljé dxtraSellular
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cycl g?%ﬁ @‘?:rglhﬁgf ﬁl-é-fgcgjlr%g%n-w yc%%c?no m'bxgl%HlF %ntn%x-rglgted cell adhesion

sel e onsi St
Heo dymgleelkie 6/ matrid nietallopreteimsecd (eutvophi Icoldngemage)n mtegrin

h I 25 .1 I t
o SRR PSR BRRPRT TRt Ralsec Sk oo
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gnmcgggﬁlgérf l em%?cy{] Iﬁg@ﬂ'@@@l&%@ d octtoerg&)gGamhxg 1, carcmoembryonlc

di T f exibA-AlldtQcellaghdion&nolédle 3, bud iSisMet sodfnitedm ted. I'n
a further enbodi nent, the fugetaX|s speci fic gene

elpr essi orfnpeigaater srabogiment §hg Hrgelpds sReSIH gere Xpreatigyproduct is

ol ecylbRoskdRfn! réﬁ?é&‘&ol’e@t?l@o‘i"ﬁ@cﬁ@k@l%@ﬂ ré1RbEfbleBulT B4y BE selected
selected fromthe group consisting

hi st ofemye $rown qongisting s pekyring (ﬁwrpqwlclaﬁjlooaqa&\m-bl@lng protein
100
~ dugzlaglg gcug t oEﬁ’b? glﬁggg?n&n%léte ﬁkasaﬁegjmhmﬂg Hibteirs BBOLD), and

., eukaryotic
t r ansinkyiiod (mqurctna!a,tmmotﬂaléq-@somd pratgin REGRR, siigspabyley

(s 5 i e QSRIRLRY S AAbER otk Blfhonk,
2), gaﬂﬁmagkﬁnMnuﬁsmg@Dbnmudng protein, CD24 antigen
(small cel Ilnlghg Glgctt ar 5 lbcr)] 1 ntl, {l}&%u%) aﬁx1s sggcnﬁé d%%gz:}’(pressmn product is
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| eukoi celbu'}eleﬁirﬂolmmg a he hgdﬁc}&ieyxhalsame mh&-ﬁb eleated filokn the group
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b oot et SR 2GR SiibE s S Rdsogdeipirolog
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so I fﬁlftn@%?r RASpngogeps tarely). Siablat! Aiveop t@él%&&% Higgen-
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and growth differentiation factor 8, but it is not so limited.
In a further embodiment, the fugetaxis specific gene expression product is an
30 immune response related molecule. The immune response related molecule may be
selected from the group consisting of major histocompatibility complex (class II, DR
alpha), S100 calcium-binding protein A8 (calgranulin A), small inducible cytokine

subfamily A (Cys-Cys), eukaryotic translation initiation factor 5A, small inducible



In anot her aspect, the invention provides a nethod for
inhibiting cell 10 chernotaxis conprising contacting a
woebd4/03sider goi ng or |ikely to undergo chenpt axPeT/UsRG0B/038958
an agent that inhibits a chenotaxis specific gene
expression product in an anount effective to inhibit
chenotaxis. I n one enbodi nent, the chenotaxis specific
gene expression product is a nucleic acid or a
peptide. In another enbodinent, the cell is an i mune
cell. 15 In one enbodi nent, thes8contacting occurs in
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embodiment, the abnormal immune response is a graft versus host response.

30 In one embodiment, the chemotaxis specific gene expression product is a
signaling molecule. In a related embodiment, the signaling molecule is selected
from the group consisting of G protein-coupled receptor kinase 6, vaccinia related

kinase 1, PTK2 protein tyrosine kinase 2, STAM-like protein containing SH3 and



RAS guanyl rel easing protein 2, and Arp23 conpl ex

20kDa subunit. 10 In one enbodi nent, the chernotaxis
wepesHissssgene expressi on product is a extraceCirmisan3/o389ss

matrix related nolecule. In a related enbodi nent, the

extracellular matrix related nolecule is selected
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extracellular matrix protein), collagen type XVIII

(al pha 1), CD31 adhesion nolecule, tetraspan 3,

gl ycoprotein A33, and angi o-assdci ated m gratory cell
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phase transition 1.



10 contacting occurs in vivo in a subject having a

di sorder characterized by |lack of fugetaxis. In one
weonrhakhssmat , the cell is a hematopoietic cell, pPeuais2@s/038958

a T lynmphocyte. In another enbodinent, the cell is a

neural cell. In another aspect, the invention provides

a nethod for pronoting cell chenotaxis conprising

contacting a cell with a non-chenoki ne agent that

pronotes 15 chenotaxis in an amount effective to

pronote chenptaxis. In one enbedfrent, the contacting
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a tr a&é@pg ahmmogrmn/gdrlio &0 miGregrams/mly bueumhtgomg fagettdtms tis,

aut om gggl’cﬂg 1 t@&%?fglﬁioﬁ ov%c'ef% mw;— Po? mogul dxtlu%]?erl]ltrfto% {mlgratlon

provi es et ying gene pr
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I nventhieaftaxisi a pEw@rpli Somprising contacting a cell with IL-8 in an amount

effective to promote chemotaxis by the neutrophil. In one embodiment, the
contacting occurs in vivo in a subject having a disorder characterized by lack of

30  neutrophil chemotaxis. Disorders characterized by lack of neutrophil chemotaxis
include, but are not limited to, bacterial infections and granulomatous diseases (e.g.,

tuberculosis).



nmet hods for nodul ating the effects of IL-8 on

neutrophils by inhibiting or enhancing the effects of
wobke@/ossudsiced fugetaxi s specific gene product spPom/uskeo8/038958

i nduced chenotaxis specific gene products. In another

enbodi nent, the invention provides a nethod for

i nhibiting 15 neutrophil chenotaxis conprising

contacting a neutrophil undergoing or likely to

undergo chenotaxis with IL-8 in an anmount effective to

i nhibit or enhance expression-bf-a chenotaxis
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The i nmmune response rel ated nol ecul e may be 'sel ect ed

f r om leMkotgenssp consisting of I1L-8, GCP-2, Gro-a, Go
(35 G oy, ifdiNendion is further premised in part on the finding that IL-8 induced

chemotaxis of neutrophils is selectively inhibited by the PIK3 inhibitor wortmannin,
causing cells to undergo fugetaxis to all concentrations of IL-8. Accordingly, in one
embodiment, the invention provides methods for inhibiting IL-8 induced chemotaxis
of neutrophils (conversely enhancing IL-8 induced fugetaxis of neutrophils) by

30  administering to a subject in need thereof an effective amount of wortmannin. The
effecive amount of wortmannin is that amount effective to selectively inhibit IL-8

induced chemotaxis of neutrophils and optionally to enhance neutrophil fugetaxis in



CINC-2, ENA-78, NAP-2, LIX, SDF-1, IL-la and IL-1(3,

C3a, C5a and |eukotrienes. The invention is further
wonrenisedsi n part on the finding that |L-8 i ndeceas2k3/038958
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in one enbodiment, the invention provides methods for

inhibiting IL-8 induced fugetaxis of neutrophils (and

conversely enhancing |IL-8 indueé?-chenotaxis of

neut r cielprdsence Y IIABINTINE mtthod g dl9 t@ psifbinedtwithrotiee pkcies of this

thereof an effective anpbunt of 20 P13K inhibitor

LY2948YYS- The effective anobunt of LY294002 is that

amount  ef heabth¥enibddHaing thd iM@dnYioh Plovided a kth8d FordiGiting

fugetaxis of neutrophils and optionally tqQ enhance

neut r Bpfiophit frgpiaxis cpraptising qeatagingsapruioRiil yndergoing gplikely to

mes hogndepdd BkciiPRith NS iPiTRAbu Sl dRInIBIES @BaRk expression

this genus. These and other objects of the invention )

wi | | BEa figetexis preeific geqamprrssioriptodngt. fnrpne pmbediments thegantacting

with L R ) . _
pESCR RO B e B A A % & o A ol e

Descr rgsponser, gi ven by way of exanple, but not

intended to ldm ] [ | £ . :
erhod ment 3 YL hBunRKC e (O, RIAL Koo exaression product s an
co0j unominprresponse relhted amderniea The ngmunerespogss, related molecule may be

f oot urgEiEPra s gemane B S et el B R BRE SRS fagme-t
now bemdescENaers, RAPAY 18] SIvpn; 11i- 6 bad - B3 anRl Esaand

with reference to the acconpanying draw ngs, in

whi chlevlglrionss4/ 053165 PCT/ US2003/ 038958 -13 Figure 1

Is a schempyd iﬁve?ﬂ@ﬂ"isrfﬁrtl‘}é? OSP4 iR part BEME KhAiRS it 128 thduced
fugetaxis In a T cell mgration assay. Figures 2A and

28> ar &ugsteniswhneuropkilsdnseiegtipely athiltviied p ltesnativa BTy hibifor
t hat L"Y%?Jt’dob, Ja&éiﬁ?%@&l@ % &%ﬁ‘{%’ 10 g‘l% 8@%&9@5@1@ of 3t -8t t}\Q:cordingly, in

cell surface. res oug I ndi cate the genes
t hat aneemsbagimdnt,¢bminisntipp preyidge methods fodinpiitifgdLe induced

chang %Jrﬁ?:ta%ig% P?qjitrg)f lgl[s?%lid %@Feﬁ}? %ﬁgﬁgﬁ%gg%%ﬁce%l cfh&%&gﬁg of

gradi e ccession
Nunbe nsutepkilg) by edmiiaiteriag taia subgrct tlewed thixeof daneeffective amount of

i dent ifj.ed n ts. F.gure 3 depi hl
A REE G BERASPEALE Pre P lshone ORI 2D adBis Pafiemqpm:
10 Meeffedtive & selcbigvebkinhiditils-8dhduded igstagib oﬁﬂﬁtr&phils.and optionally
Negat £/ B PEGoRn S Gt Bt Aod ca lso e
<h0- 0%erf&gﬁg?vﬁh%tlﬁ?ﬁilelﬁf%oﬂ_tﬁié:g@m%a i ndi cating genes
t hat t t

at are "Il“hesg gnednotllle% obJ)éctrs% ‘%Ihe ?nv%ntic;nnwill be described in further detail in

25  connection with the detailed description of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The following Detailed Description, given by way of example, but not
intended to limit the invention to specific embodiments described, may be
30  understood in conjunction with the accompanying drawings, incorporated herein by
reference. Various preferred features and embodiments of the present invention will
now be described by way of non-limiting example and with reference to the

accompanying drawings, in which:



Fugetaxis vs. Chenotaxis gradients of SDF-1. Positive

val ues are upregulated in Fugetaxis; Negative val ues
waneo#ns3reegul ated in Chenotaxis; p :S 0.05. 15PET@Se®3/538958

depicts Table 3, indicating genes that are

differentially regulated in Chenokinesis vs.

Chenotaxis gradients of SDF-1. Positive values are

upregul ated in Chenotaxis; Negative val ues are

downregul ated in Chenotaxis; p< 0.05. Figure 6 depicts

Table 4, indicating genes that-&3e differentially

regul at ed Figure Chiearthemaisi showing chetgethieix,i chergoldahisRNaml fofetaxis in

SDF- 1, |t|v val ues are upregulated in 20

Fuget %;{lcg aé?n%?%ay\/al ues are downregul ated in
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poi nt Shemokipssis vs- &&g?tﬁm grgignta 8f Skt Wpaumqvaﬂnes gre upregulated in
R@ur Bifgebkd; ﬁ@gmle {/eﬁuég &R dohwnkQhfitdfin &dpos 11A)

and nean square g acenent (11B) for ceI $ tracked

over tinme El&urv V(glgp}gts fble &) lFléleFﬁfl@rg&t“PSﬁbﬁt iare differentially eqgulated in
of | LyRdRk e DS 1| pREAN,

t he chenoki ‘%e&gét?ﬁg%ﬁi rgdg%ﬁr%écent r at1 [ 1c:)’ns c?qu L%gkﬁg%%éﬁ%\eﬂ n
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Figure 9 depicts Table 7, indicating actin/cytoskeletal, extracellular
matrix/adhesion, T-cell activation and migration related proteins differentially
regulated under different gradient conditions of SDF-1.

30 Figures 10A through 10P depict the migration of human neutrophils in a
continuous (0, 12nm, 120nM or 1.2 mM) linear gradient of IL-8 in microfabricated
devices. Cell migration in uniform concentrations or continuous gradients of IL-8

(tracked with the assistance of MetaMorph software) is depicted in Figures 10E



Fi gures 14A through 141 depict intravital mcroscopic

guantitation of rat neutrophil mgration in response
woaoemasicauous di ffusive gradients of the |L-8prd®/US2003/038958

ort hol ogue, CINC-1. Diffusive continuous gradients are

mat hematically nodel ed and depicted in Figures 14A

14B and 14C. A single photom crograph derived from

the first frame of the tinelapse video is depicted in

14D( Vi deo 5), 14E(Video 6) and 14F(Video 7). Figures

14G, 14H and 141 depict cell taiacks normalized to an

or i Gitiitoy d@ﬂﬂ)}ﬁg%rﬁlauﬁéa dell Gork @ RER hQbssARERig@SidnthiTingr €
14 for ectional and random cell 20 nove Eg]roug'ﬁl gure

15 ddpieesueddy etal ammhveltyaipkindenicted BdfigH
meas yhigudditr nﬁvéﬁ@ﬁt'v@a@ an ?Ie?ﬁ)r aNde1R oAl @hé Ec'ﬁnt@ﬁs depicted in

cel | ul'ar novenment of racked i n videos

neut rfoginés ]é)Mﬁhgtvlmhang | n t he absence of IL-8

-1 L-8), Rt Rt i m
( 20nM | LFég% ﬁe%qériagﬁéﬁg%&qgg aﬁfpgagh %ge??tsgnuouga Iﬁﬁﬁlneséqru e
gr adidésplac@Bent ¢hid¥) tforooels trcked peeakime dnvideasrode¢lisrsigesting in the

hov: ebErpeaet SRRt BB N, ecTEROLARE LikicRite ot peak

are uanti tat
not i |doh<}énﬁﬂlicﬂl§5f 2V fladnMand méunnMophi I s magr at| ng in

\r/ |e\S, g © ? _sl_g b { H?S?Ef\{s[fé%ﬁ\{] c%_tJ é%g%é@&ﬁln Q%F%S\(fgeﬁnigﬁ%toﬁ o% fbutrophils

|NVE|\B'dv£3élls£ﬁ’(&Wdy\fﬂmtILo& is premised in part on the

gene oxpr GURFOH G GEREbn s el e P EEbRymhbicors

of thg dxﬁﬁtﬁdﬂaﬂﬂhna%ﬁ@uﬁ@hﬂﬁiﬁ@tﬁtlbﬂlm%ghbd doatigiioas patients bf IL-8.
has been unexpectedly found that WO 2004/ 053165

PCT/ US2003 /g9 thropgh L) slsich @tf?o‘f“aklé‘rqf Qepric qypntifatipn of rat

gr adi &Hﬁoﬁﬁ’l%ﬁi%ﬁan@h §f RERAL 18lcodRINSusH M HSdrdieritdlofiRd I1S8
so exposed as conpared to cells exposed to_a unlﬁﬁmpdeled

alfentorthelegen GINEr b rPiffusize contiguous ggadicatfiaye mahenjatica
gene a@xﬁ@@ﬁ%& APFiRhRE 1425480 14C OA sirald Iﬂlﬂdﬁﬂc@é@%&’e&ﬁed from

to gradients 1s signifi cantly different from
obserthedrstifrene gf e tifmslapsniidrg iedqpisiedia léDﬁ\éld@m@f b‘}%VldeO 6) and

agent QENYY. gil% B854, li'ﬁltlla mrd‘é?lcgc%ﬂ%aa@{oﬁﬁﬁiz@@to an origin

profl are endent on the structure of

gr adi mdtagalff et the samé golarivedeasan Fignte fdsfondirastiensdand regdom cell

t t the ceJ[I is attracted to an agent source (an
ralg?vemengradl ent or a chenoattractant agent), the

g ene ex p r @girehs pepdéts hentiiative fpeanditérs deferet] forfragasiringtthee

d h
? { 2rr: Hag Qc&%ﬁlel g%ifﬂrte tSaE{%n ?ﬁfﬁ@t tTﬁ?VC%%B ofl c% { t?e&?écl ﬁ%ldeos of
agent ﬁeutr@ﬁ@ néigRTAS B tidatpemet of Hs (M- IIG-@} Ia$on=stzpm saderitation of

a fugetactjc r ent are c di stinct..from

seen "?h"?m@ ﬁé@e@d@ g\’%"éf? ﬁ‘?tg é\ﬁ%e:fr?omé%ﬁf) fiagar g\ﬂélﬁnt
ced | EchdRROSEE péak BRcenttiohs 61X, 120Mg 1 Z08MeMd, 1.2hM within
begins to differentially express genes involved in

c hemoRicrefalyicgted detipes{dehle 8} on dependi ng

Figure 16 depicts quantitated motility parameters for rat neutrophils

migrating in response to diffusive continuous CINC-1 gradients in vivo (Table 9).

30 DETAILED DESCRIPTION OF THE INVENTION
The invention is premised in part on the discovery that cells exposed to a
gradient undergo gene expression changes associated with the presence of the

gradient and movement through the gradient. It has been unexpectedly found that



upon whether it is mgrating towards or away from an
agent source. 15 Definitions As used in accordance
woi2od¥/05er688 appeari ng herein, the foll ow ng dePCmiuscmBs3s9ss

are provided: An "agent" i's a diffusible substance

that can alter gene expression in a mgratory cell

ei ther alone or in conbination with other agents.
Preferably, the 20 agent is an attractant or

repellant of a mgratory cell. An "agent concentration
gradient” is a gradually increa$tng concentration of

an ageiposuravbreHs to dnf&eﬁt(g@e&iﬁén@éhu@és diffgbeiat gag @Rpression in cells so
concentration is a ent. source. A "contjnuous

o nd SR8 Somiblioie iy a0y £ b EFimeeht BB e. no
agent graGieiy.ens & &IsuIQ reheOPeesY profilek @tk FHISHAARLexpdBuréto
"step radlent e ent concentrations that
desceHgdights s fr@bs@%m B these pserved ding At faliqvdpg exposure
of 5t hey 1 HUBAE agefiflcond@fitioO YufiRermbie tgéh% B?}?’bﬁﬁon rofitd &b

the concentration of an_agent is hes

i gr afe@sndentey e strysiure gfjthe gradjept. ﬂ%hah@vf g gfaéiwaﬁ typriented such
hi ghefh A8 B is SN &&%@&sonﬂ@&aﬂ%gfa&ﬁaﬁ? AR D AVNRY

fromthe source, It 1Is ving towar ower 30 agent
conc ephemeettigetant Agert), deragne i:@r%Sln@ brofilel will bedififereny than if the

pr ot egﬂdwlﬂi iPbSen®a Ha %%l{]ﬂ(}?] gﬁﬁgﬁégglle%fffol X Iht@%ké}g lsj{):l.ﬁcea(g ﬁlagetactic

anot hér ecul'e for s af
r ¢ epgradientAr hgggn Gens exiiréssion fpoufdesdnecelie mposedab aafugetactic

e e e T

" chenetaapiles Whersa ¢dikis Bxpoeﬂbmtan SDFal qﬁ)gﬂam gr;adlene itlbegins to

E: g\rflvg re ﬁ‘[flfaﬁgpf%ﬁl eté? I%gsgéeﬁgﬁ ! VOIV?fL‘B gﬁ Wa?rlﬁqrie Siﬁnﬁl %qqsglf.ftlo% fiependmg
" f ugeponi viliethies it ishaighaing rmvetrdmr aWayigmaihepyntGelrbe. anaYy

froman_.agent source (i.e., towards a | ower

cigceﬁﬁ@é{a PN of agent). 5 "Chenokinetic mgration” or

" chemoki nesd ed irfackHidakc@REdTeri\WBpRhg BdreinC@b Fdllowing definitions
irrespecti \/e of a gradient. A "cytokine" is generic

t er m #M§PTYIdedext racel | ul ar proteins or peptides that
nedi at e ced) “gpehtt iCHOMPMEbIC Bhibs@ce Bhi@aR amrtgené &@r@&&@&ta
of altering the activation state of cell
" chendygratery cel, eithesalene o dn ¢gmirnagion wifh @Ff\?é@geegﬁs IPéqf‘Pfébl}G the
npif, s‘éﬂhﬁgctgﬂrbr r&)%ﬂéﬁ%oﬂ?‘m?grl]at%tcgzﬁa ant. A
S|gna nol ecul e” I's a | ecul e’involved in the
transd uct i @h ‘agenton¢egiration mcbﬁm”dré afgragpalbniacreaninesgopeaafration of

of thg, &%M, wh&eRANRL ﬁ)@&tlog'l%f grghesjt Qge%p(?ongé}ﬁtgu&{ 1s%ﬂhle agent source.

A “continuous gradient” is a physiologically relevant, continuous agent

concentration range over a fixed distance.
25 A “step gradient” comprises agent concentrations that descend or ascend
abruptly to another concentration of the agent.

An “agent source” is the point at which the concentration of an agent is
highest. As a cell migrates towards the source, it is moving towards higher agent
concentration, and as it migrates away from the source, it is moving towards lower

30  agent concentration.

A “ligand” is a molecule, such as a protein, lipid or cation, capable of

binding to another molecule for which it has affinity, such as a receptor. A ligand is

therefore one member of a binding interaction or association.



novenment, a signaling nolecule can be involved in the

transduction of a signal 15 cascade fromthe cel
woenlweEswst o t he actin cytoskel eton). A "cyt oskerasom3/038958

rel ated nol ecul e” is a conponent of the cytoskel eton,

which is a systemof protein filaments (e.g., actin

filaments, integrins, mcrotubules and internediate

filaments) in the cytoplasm of a eukaryotic cell that

gi ves the shape and capacity for cellular novenent.

20 A "cell cycle nolecule"” is aléwlecule involved in

r egul at i nd Chembtactit migeption” Oﬂ’fahéﬂldi’t@mﬁ’hetﬂeemveﬂdﬁ)ttdﬂl@nlgratory

cycl e_of the c whi ch

aup!  ehia@eriEh secrl TR A8, RSy Rier Yoot oragent

"extr ac eI I ‘iﬂuge*tadniatrrngmtmsre’l ot ﬁ@emk’e@ heanovement ¢TI BIgHkSRY cell

that is onent of thee ceIIuIar matrj X,
i T T B b opreS G deweTn s Rees UL e ) 25

p o3 ysacchrichesmoldnéticnigaBoSor ‘%E&ﬁ(ﬂ&r%%s’bhé tleSbhdom MBvement of
"I nmun resgonse rel a ed nol ecul e" is a nol ecul e

i nvol irrgsbactiye offeiaieltti on, propagati on or

term nati %“@ftoléiﬁé” i FBAEGc s Bﬁ%ﬁ%xtr%llﬂg‘r ﬂréteﬁs B ﬁﬂésethat
an inmmune cell to an antigen. An nmuine

by

cel | Bedipfeqelt-egllsoamunicsripn jofen with th@ffeﬁ\pé akv@mguthf: acneatnon state
30 spgedefii.c recognition of antigens. Immune cells

include, but are not Iimted to T- cells, B-cells, NIA

cHl |'s, derfifibeingkipe] is g cytobine wthesonsetveduytapuagefand which can

" Pri ngg e cells directly obtained from
l'iving ‘\r%oarg%llﬁrwglgl seased tissues. WD 2004/053165

PCT/ US2003% (d8@bag molkgul&his dinnflécateriatabved in elttansduiction of a signal

cel ng to n | nc
but rsoht hg#‘e" © Ompar%’etnr rﬂﬁ fegftogg{ﬁggﬁfg 3Ghe SHsD e celr
eosi nmptenest, alsxgnaimgtmcﬂaiuleecan béttliolvied ethe thafsiinitioh @ns signal

A poceatt Rondrss e e BRGe B ueBe®i- o1 ar e

obvi ous f rAotioytdskeleton feldtédmblaghléli is € oiporRneTeheadyBoskeleton, which
of .the inventi og Met hods of the

t h t
I nvelrftrs]iaS GP?]gPI fediamests {étge actin Blaments, Iptggrinsemicseybyles and

det erifiiefgedifi€fiRinkhte) i@ mop%h%@uﬁﬁ%&ﬁ el @at BiREehShape and
chenot axi.s versus those that undergo fugetaxis, or

di f f PR donsslilaapoveaent  hat undergo eit her
clienot axi |\ @Uellfcy@@hﬁiébﬁe’vﬁra%’cﬁeéuhﬁﬁ?ol@&i ih %ﬁlaﬁﬂg Ghill&ing or

chenoki nesis (i.e., random novenent).
i nst difding tht‘grénr@duCélxe) peedesofarrey which eghezﬁycbéxyw@nch a cell duplicates

under;gloREni eI BYidERISwar € consi dered "background”
and thus subtract egsei?r om both chenptactic and

f uget act i Angenacellygarasaliiv relgedmoleeds” iF lesdecalephat $s4 @mponent
gin]:jf SrHNCEFalHEAL 1in£1t¥ix]c WhitR f'a ﬂg'?\%rﬁtoP gtﬁlcglfral egt%régtts aS)l(,IIC as
25 polysacchrides and proteins, secreted by cells.

An “immune response related molecule” is a molecule involved in the
generation, propagation or termination of an immune response, which is a response
by an immune cell to an antigen.

An “immune cell” is a cell of hematopoietic origin that is involved in the

30  specific recognition of antigens. Immune cells include, but are not limited to T-
cells, B-cells, NK cells, dendritic cells. monocytes and macrophages.

“Primary cells” are cells directly obtained from living normal or diseased

tissues.



fugetaxis and provide novel targets that can be

affected in order to nodulate directed 15 cell
wouvewssiics | n sone i nstances, these new y i denPCriuseo3/038958

targets can be adm nistered to cells directly.

Alternatively, the newy identified targets can be up-

regul ated or down-regul ated in ways that are

i ndependent of actual exposure to a chenotactic or

fugetactic gradient. These include introduction of

nucleic acids into cells (e.g.}7-anti sense or gene

t her apy), A&n%%&%&& elPfis § 841l SonbrfbubiaERIASuhE Adspotide
nodul ate the newWy identified targets (e.g., aonlsts

or arineluding. dsnot 11%?‘1 E’n@@lﬁ'@?hlbnb%éﬁﬂé}(se‘?PSWPmls ﬁ@d Besteplls.
I nvention 4 &g d@ﬁﬁlﬁ&‘/sadtnﬂ Q&c}lgﬁéns%ﬁﬁéaﬁ in BhExORRAR! €

of sensing not only ferenceS 1n a

concent r atQtler asgsats 0§th§ @nve@ﬁlcfnf as¢ diselessdiim ongle rﬁ’b"lous from the
cgnce eflafl al%l 9@01%&8991}({ JP{"{V{thllng it (ﬁ{tﬁé/ Qo

rela D ration gradients and ce Is
corrpaMetdiodssjﬂﬂsa l'nvnemimﬁ fering concentrations. The 25

i nventi on art. on d

respond t hgﬁbﬁ}j)ggo tﬁ Rlvglﬁlog opn g usfe!i B %Jt]%mgl{%%e cg’lfljgxleﬁces

abl e Beoweasks thitehderpodietriotaxis versas gnaﬁmarmdergs égetris, or

|t gﬁgt cﬁ% fsr]fer?{eg gt%g%qnce {ur}%gl%%gr}E%‘lcf‘leIB%ﬁXIS grnlﬂgetam% yersus those
PAB tthAuntiergd clinastinREtt (i.eq mﬁldbiﬁ&ﬁ@bmem) dinl sene instaces, gene

expression profile ensin ILts psite ”»
are eprrsuen pofilss of ik Hedecgp S MeBiRinY e PORGereg b iERErund
one aa?ﬁ%ﬁﬁ&suﬁt'?&te‘d'ﬂbﬂﬂﬁdtl@&eﬁfo@éh@' aifd Mgemdtid@end &pression profiles.
identifying a nucleic acid expressed in an a

concent r at s epsarierditicnsases &cntlﬁ’ﬁéﬂheéﬂ?éﬁ‘t%%ﬁ%fﬁh%@@ms and

det er ﬁﬁ?&h}ﬂ? | 6rb'§1§é ndWChk’ 1R bsh BHI8RE iPsd& e foli@a@ directed
a firs Fat a first pOS|t|0n|n

cbhc esellmagiconntg da mnefhmsta@f@f,ébqw AFWHY 1%@@@%‘&%@6% Gen ks ¢

aci d %fﬁﬂﬁgt%ﬁ:'dqgc ﬁ/ %ﬁéﬁﬁﬁvéﬁ’ﬂﬁ&%&@@ ?deQ@[‘?é%EtﬁgetS 4h be up-
prof i a secon at a second position in the

agent regdated ot dmn-mgulgﬁeém wants, thad aee indpperdeni ofiapigalexposure to a

di ffer t

B
the agdlate. gmntlsense at geoe thgragy), emdt emwesﬁmﬂ@@ compognds that

first c ner at en ition

i ?16 t h‘é‘o‘g‘g%tﬁ IedEY, eﬁf: r&gielggdﬁgegs Q_:? g'ig s §Igaﬁlr grélo ds to a
second cong&nhothér unaxpeéteagﬂdmg of the mmmoanbthd ioheeragion it cells
| east the nd cell S .m grat ed th ent
concefft 4y %rp(%é?lﬁﬁlgélﬁi on?)ﬁ-wgﬁe%pgqsén ageﬂ co ?}%r {lon Rttt
provi gigreacd¥Bh hglt Eomntentdast albng thefr &ngﬂhu (Pfe@i(ms aoildrelating to
expressed in a concent [

ation de ent
conpr p@c?@rana%gr@‘i]ﬁptﬁ A e;ls f:q)rpgqrgqiqup 0 c}} ér}gocohcentranons The

exPr exsbRdnRS Bdstd B paft o tHel ArdiingaBitlcei®d reshohd fosdhafRs int i on
in 10 an agent concentration gradient, determning a

seconepPnserETagpe, bakalsp &y phletosiense theif psition ipp gradicnihssgl on the
cel | higlenbdR C?%dﬁ Bicetrdtidh Qlﬂﬂg tﬂeh@ngﬁg@lﬂhe SN OBALiE AldeNRan

gradi ent, termning a ference between the
first sezanndltssmsdmd imy gladient, mtberebopm@@é@t@ s expressipn pofile, by

sensing that its opposite ends are exposed to different agent concentrations.

30 In one aspect, the invention provides a method for identifying a nucleic acid
expressed in an agent concentration dependent manner. The method comprises
determining a first nucleic acid expression profile of a first cell at a first position in

an agent concentration gradient, determining a second nucleic acid expression



I n anot her enbodi nent, the second cell is positioned

in the gradient such that 15 a gradient exists along
woheodossugsh (or di ameter) of the cell. In ot hepPChuse®3/ 038958

the agent concentration at one end of the cell (e.g.,

the | eading edge of the cell) is different that the

agent concentration at the opposite end of the cel

(e.g., the lagging edge of the cell). Thus, the

nmet hod may be perforned by placing a cell into a

preformed concentration gradieh8; or allow ng the

cel | pofileofa stéond ughattaneccmd POSHGH mtth@dgeﬁt(bogdfeadhtﬁmtgradient and
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cont i amdadeteymgnngd diffdrence Hetveees dltrﬁ?ret and edoad nucleic acid expression
over-gggﬁrated with agent that there is no need for
reple%| firent of the agent during the course of the

scr eeni ng.Inlanotherafehotidene Headddim bl is gobidogsdan ite @Yadﬁéﬁt such that

est abl i shed an it r in const a hr hout
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bet we agent soyrce and the end_of the
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bet we@p céll)f franeg Me haRRt &S pePfoth& l@r;ﬁéﬂlr@u celllifto APFormed
enbodi nent's, the first concentration of agent is a

zero %ﬁ%}ﬁfl?lagraélﬁnt @,tfallg‘ggqgtthe eehldo mexe Hweughdhe concentration
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onto the first ﬁ% ent. In _an inportant
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proflles of these cells are conpare
Agent can be continually supplied or the source can be over-saturated with agent

that there is no need for replenishment of the agent during the course of the
screening. In preferred embodiments, the gradient is established and it remains

constant throughout the screening process. That is, the concentration differential



The nucleic acid expression profile can be an RNA

(preferably an nRNA) 15 profile or it can be a
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product is being anal ysed, the nethod of analysis and

quantitation of the expression product wll differ.

If the nucleic acid expression product is itself a

nucl eic acid, such as an RNA (e.g., nRNA), then it

can be quantitated using a nunber of methods including

but not limted to Northern analysis,
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(Von Stein, et al., Nuclelc "Aci
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st ai (%2, for exadiple, DAIEGHs Enzymol 303:349-380, 1999; Ying and Lin in

30  Biotechniques 26:966-8, 1999; Zhao et al., J Biotechnol 73:35-41, 1999; and
Blumberg and Belmonte in Methods Mol Biol 97:555-574, 1999.) Sequences
isolated in this screening process can then be sequenced and compared to the

GenBank non-redundant and EST databases using the BLAST algorithm.



Furt her separation, sequencing and cloning of these

"di fference bands" would then 15 be required, all of
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O her approaches can simlarly be used to identify

and/or quantitate nucleic acid expression products

that are proteins, and these include but are not

limted to inmmunohistochem stry, Wstern anal ysis,

and fluorescence activated cytonetry. The agent to be

used in establishing a gradient20s not intended to be
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SDF- 1( 3, nEheagpr-ta pgused|in gstablihipg a gradignt is pet igtended g be limiting.
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st i nubgeni cay beadigend, (SMHIBSHE) 3 ligand nocentyation guidemy:  Accordingly, the

e R T T
VEGF, nioModie thean thdtbideslchemotaxisloGdéladis. gand. This list is
not neant 10 to be exhaustive. and. one, of .or

{5 4§ 9% B

. ar
ski |l wi || - HePesmaay neipening A ByPERIHe L OF %@F‘her
cap bdedsfiptbniof atchmekinet dﬁe Hamah E_tyta,ﬁinbsa FRAGB0OR -fcl)(ﬂ Busic & Cr11inical
certaln e I ment.s, cyt Ine |s..a_cytokine { ..
c hemgei%ﬁgggs&ra%ﬂd?t&_ﬁ- eﬁﬁe‘%%%wﬂﬁcenﬁ% Boftonodassr{ig1) (which is
agent h&y meorforaidd B lkdfBi@nceGh @B Irét® $or alllpurposes). Examples of
chenoattract ant cytokines, )
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are a famly of small proteins with a conserved

cysteine notifs. These small proteins 15 have been
wonpi4#osateed i n a W de range of di sease st ates, PEUAIS2@S3/038958

acute and chronic inflammatory processes,

angi ogenesi s, | eukocyte mgration, regulation of cel

proliferation and nmaturation, hematopoiesis, vira

replication, and other imrunoregulatory functions.

Chenoki nes are expressed by a nunber of different

cells and have distinct but ove2l-apping cellular
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GROB family; the interleukin-8 (IL-8) family; and the PF4 family. The CC
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30 the family including macrophage inhibitory protein-1a (MIP-10), macrophage
inhibitory protein-1p (MIP-1p), and regulated on activation normal T cell expressed
(RANTES). The stromal cell-derived factor 1o (SDF-10) and stromal cell-derived

factor 1B (SDF-1B) represent a chemokine family that is approximately equally



For instance, chenokines of the CXC group, |ike
interleukin-8, can stinulate 15 angi ogenesis, while
woledsmisetesf act or -4, growt h-rel at ed oncogene- ( 3P GRO2(83/038958
and interferon-y induced protein- 10 (IP- 10) inhibit
endothelial cell proliferation and angi ogenesis.
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o mary hupsAce SR e L R e mng e Soliefieay
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cell culture supernatant, tumor cell eluate and/or tumor cell lysate.

30 In preferred embodiments, the agent is a molecule that induces chemotaxis or
fugetaxis. In another embodiment, the agent is a fugetactic agent at one

concentration and a chemotactic agent at a lower concentration.
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wonussreesponses or that may rel ease ot her faeCoMS2008/038958
nmedi ate other cellular processes in vivo. The

presence of a chenoki ne gradient serves to attract
mgratory cells which express the chenokine receptors.
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as t ktem cells, multlpotent progenitor cells and/or progenitor cells committed to specific

30  hematopoietic lineages. The progenitor cells committed to specific hematopoietic
lineages may be of T cell lineage, B cell lineage, dendritic cell lineage, Langerhans
cell lineage and/or lymphoid tissue-specific macrophage cell lineage. The

hematopoietic cells may be derived from a tissue such as bone marrow, peripheral



15 specialized cells lining the bl ood vessels,

gastrointestinal tract, air passages, ducts of the
woRi2dnmgsieand endocri ne organs. Cells of nesenchrymmis2003/038958

origin include cells that express typical fibrobl ast

mar kers such as col |l agen, vinmentin and fibronectin.

Cells involved in angi ogenesis are cells that are

i nvol ved in blood vessel formation and include cells

of epithelial origin and cells of nesenchymal origin.
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r ecepinghudk pellsoé el@tlshf(l@@lmra@g 91:1@@ ehebsnchynyal [ogigine fAn embryonic
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products al so s to net
30 exploited in 1nstances where it is desired to inhibit or facilitate cell movement.

Products upregulated during chemokinesis include the signaling molecules PTK2
(focal adhesion kinase) (upregulated by a value of 6.88) and regulator of G-protein
signaling 10 (upregulated by a value 0f 2.53). Products downregulated during



15 inhibiting or stinulating novenent of cells,

dependi ng upon the desired effect. It is possible
woOhead4/03806y of t hese products are required in chemmSa3938958

and fugetaxis and thus provide another target for

preventing or stimulating these directiona

mgrations. In this way, these "chenokinesis" specific

products can be thought of as the "housekeepi ng

products” of cell novenent in general (i.e., they are

required for 20 novenent, regas28ess of whether the
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that are differential expression products as

i dent thup prgvidp eeatharitargetifer preweniingnstimylting fhesaftirectiopshct

upon hi atﬂin% f BIER a3 th@s)ép‘ﬁl?e?ncdkﬂﬁs@' %@Hﬁ& Sroduckf€an be thought of as
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120 BAUE S rLALAS e bRBher bR REsRUL AR o g Ao that
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oot rabi e Banp i peet B IR PPRCBOn GETphLE {feptityints
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Exanples i ncl ude ,subj ects that have_asthna,
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30 chemotaxis or fugetaxis specific gene product. A test compound is any compound

that is thought to potentially modulate chemotaxis or fugetaxis.
The invention further provides methods of modulating chemotaxis and

fugetaxis. As used herein, modulate means to affect or change, and includes



15 (GvHD), and the like. In other instances, it wll

be desirable to pronote or stinulate an i nmune
woespmIswswhere a subject is likely to benefit PECT@$2003/038958

such a response. These subjects include those that

have or are likely to develop infections (e.g.,

bacterial infections, viral infections, fungal

i nfection, parasitic infections), and those that have

or are likely to develop a cancer in order to heighten

i mune 20 surveillance for canegs-cells. O her
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| ase
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2o phosehahdast danee csIRE @tﬁér%ulﬁj@@§ﬁ@ﬂhé #RSEhSraREdiRenbsed as
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phos JY%I0E &Y fmpidred {rnung. 1sRoussh Barticudarky whese the defgctiigpin the
ki n aSﬁaUﬂﬁt? eﬁwﬁaﬂa@éﬁs #irEpS b, chel;[&gctﬁ)ﬁcft@rg el lul ar
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Chi ti nase Agcoringly]inoag embpdigentigh selbmderzeing o8Blely to undergo

carci ¥ OMtScr I J &3k &tﬁ% lnglet %%E%%ﬁ%?emﬁc gene

nmol eculfe 6, matri x net oprot I hase
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1. when the cells are chemotaxing. Since these products are upregulated in response to

30  fugetaxis, fugetaxis may be inhibited by blocking the activity of these products using
a number of methods known in the art, including but not limited to antisense and
antibody approaches. The products can also be targeted in order to modulate

chemotaxis, as one of ordinary skill will understand.
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not limted to Ankyrin 1 (erythrocytic), 5100
woabe#ossaebi ndi ng protein A 12 (cal granulin C), poiraske08/038958

1 (internediate filanment binding protein, 500kD),

m cr ot ubul e- associ ated protein RPEB3,

m cr ot ubul e- associ ated protein A like protein (MLP),

capping protein (actin filament, gelsolin-like), and
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feline sar'ﬂ@rﬁiﬂgnvliltgamolm@embe horminwhmhtbclmaﬂll idiviston cycle 42,

on o850 P oy b e BB B T i Ao 1.0

di sabbieding Proteigphd Rh() Gmrdi)sls&gat?on(lﬂﬁlbm%[phﬁ emaﬂlbl\/@nbodlment
ene

hosp rot.ei n
D < et S Mg b APE Uit C4e Do MRS RER Proin S6kinase
Thee | BAUR&séagDioRin % Garesd rH@llﬁ@ﬂHs@&la@@ﬁvﬂﬁFﬂﬂt pr@t@ﬁl kinase
not rgtedto hi st oconpatjbility conp
(cl asé Fia 1 E@Sahﬁﬁ)tldeﬁaﬁﬁi%mhemeﬁ? fcetrgls p_artm @pdp sygthase 1,
(cal atlﬂ'ylﬂab51tc§-m¥hlosﬁh5]t@ lﬁgk'uligs@ a0 VAP RRassiRa 1hé§e Rinase 4.
(Cys-Cys), eukaryotic translation initiation
5A, snal | Th?&&@@osllkﬂa@wtek rekesesmpleened aan be p@yase not @ystpd to

ne I l Q&
{{ agnenifse Ol AR (PR ARSERIGESOEGRERMh Dy e alffen-reated el
( X¥hal adhesion mpkgﬁge e.anadinowialleprotsingse #(nawtraphd ng)l,lagenase), integrin
cyt oc \Y/
" euicop Bl At SUBBE bt 5B JRARLh fGirppen domain-
t r ansepotainmeg) dy eplfhelwl\/l lllfeeamﬂﬁnolr visallphendothalial growkh Getdr

pry (860, B85t QGRS e LaAahaihegon ot 3. and

tyr oslymorphiwmaatﬁmembﬁrteqird)temacept or gamma constant
e oxpr A48 R Rles B EPRqa iles CBEbeciE P Han e 1o Anksrn 1
X3- C)(eryetmeqytioy; 5100 @1chbinﬂugrmtaﬁ Alar(tdlg*ﬁnmfnqy)l 8&indl
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chenot ax S ﬁ%%ene expression product in

amoungetindtlpg t=| g?égo keinandispkrHieh@ewenal). The
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products using a Runber
i23c| udi ng Thei tmmmte 11e$mn$eed1atecb mildciee cerbedmutiara Abi lhmtbj.l to major

appr QachHes, atg‘rgh Smg eg (¢ as& ﬁggﬁ‘e’a&p%%k‘ 750 SA¢ 1um“:i)md'l ing prot%m A8

not 'rmte
(calgranulin A), small inducible cytokine subfamily A (Cys-Cys), eukaryotic

translation initiation factor 5A, small inducible cytokine subfamily B (Cys-X-Cys)

(member 6, granulocyte chemotactic protein 2), Fc fragment of IgG binding protein,
30  CD24 antigen (small cell lung carcinoma cluster 4 antigen), cytochrome P450
(subfamily IVF, polypeptide 3, leukotriene B4 omega hydroxylase), MHC class II

transactivator, T cell receptor (alpha chain), T cell activation (increased late



receptor kinase 6, vaccinia related kinase 1, PTK2
protein tyrosine kinase 2, STAM |ike protein

woani4aissicsg SH3 and | TAM domai ns 2, si gnal - i ndeceas2003/038958
proliferation- associated gene 1, CD47 antigen
(Rh-related antigen, integrin-associated signa
transducer), and protein tyrosi ne phosphat ase
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30 The cytoskeleton related molecules can be but are not limited to actin related
protein 23 complex (subunit 4, 20 kD), tropomyosin 2 (beta), SWISNF related

matrix associated actin dependent regulator of chromatin (subfamily a, member 5),



wi || vary dependi ng upon the type of agent being

adm ni stered. Thus, in one enbodi nent where the
worbtdmd3ies i ntended to inhibit chenotaxis, thepreuhjSemB/ 038958

is one having or at risk of having an abnormal inmmune

response. 20 The abnormal i nmmune response may be an

i nfl ammat ory response or an autoi nmune response but

it is not so limted. Autoimmune disease is a class of

di seases in which an subject's own anti bodi es react

with host tissue or in which ipyrune effector T cells
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30  connective tissue disease, polymyositis, pernicious anemia, idiopathic Addison’s
disease, autoimmune-associated infertility, glomerulonephritis (e.g., crescentic

glomerulonephritis, proliferative glomerulonephritis), bullous pemphigoid,



nucleic acids (e.g., in antisense therapy), or

proteins or peptides (e.g., antibody therapy). In
weanw/issiesdi ments, the nucleic acids or PCT/US2003/038958

protei ns/ peptides are isolated. 20 In still further

enbodi nents, the nucleic acids or proteins/peptides

are substantially pure. As used herein with respect

to nucleic acids, the term"isol ated" means: (i)

anplified in vitro by, for exanple, polynerase chain

reaction (PCR); (ii) reconbinasiiy produced by
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restriction sites are known or for which polymerase chain reaction (PCR) primer
sequences have been disclosed is considered isolated but a nucleic acid sequence
30  existing in its native state in its natural host is not. An isolated nucleic acid may be
substantially purified, but need not be. For example, a nucleic acid that is isolated
within a cloning or expression vector is not pure in that it may comprise only a tiny

percentage of the material in the cell in which it resides. Such a nucleic acid is



Accordi ng to another aspect, the invention provides

conpositions and nethods relating to attracting or
woepelissrsg | nmune cells to or froma material BOT/US2003/038958

surface. These aspects of the invention involve

coating or loading material surfaces alternatively

with the chenotactic inhibiting agents, the

chenotactic stimulating agents, the fugetactic

i nhibiting agents, or the fugetactic stinulating
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30 joint replacement devices, and pins, braces and plates used to set fractured bones.
Some contemporary orthopedic and dental implants, use high performance metals

such as cobalt-chrome and titanium alloy to achieve high strength. These materials
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The methods provided herein in some instances may be carried out by

administration of antisense molecules in order to block transcription or translation of



appropriate anti sense nol ecul es for use in accordance

wWth the present invention. In 20 order to be
weubd#osswnt | y sel ective and potent for inhibitPomusssi3ssss

anti sense oligonucleotides should conprise at | east

about 10 and, nore preferably, at |east about 15

consecutive bases which are conplenentary to the

target, although in certain cases nodified

ol i gonucl eoti des as short as 7 bases in |ength have

been used successfully as antigense ol igonucl eoti des.

See VAgHl&E a@dl edpressioNBlodudv®dAs dded hireth] e tet “AdilBnse1995.
Most preferabIY, the antjsense oligonuc g%ldes

conpr PigonECleqtidRprs pRiiseRsey dessrbrsnTigpnusisotds thatdsan

Al tho H%rﬁbﬁ&%ﬂ&é Sﬂédd@&@n%ﬂucﬁ%tl&@ Qﬁaﬁﬁiedmg&moﬁﬁ&eotlde or
antisense to any g| on of gene or mMRNA

t r ansBfified ohgqéew @W@aﬂdfewble@ hyhsidizes vnler pliysiolagicgbeonditions
ol § JopENE Uk gﬁ§n§9ﬁirﬁa98%@n% & tHah ‘ﬁﬁiﬂr@ﬁ'knsgﬂpt%f that gene and,

upstream sites such as translation initiat

t r anstheigbyi infibitythe transpritioprof habgane end/ei theeanseoom pf that mRNA.
add|t

S BT 9000000 TR AR e

spl i cirmgplasion e’éa taegst geins opdyelpibridization witlt the taaget génetor trayscript.
be le 0 | ternati NMRNA, s

occur zﬁo fﬂﬁ%«g | ttl?eoanr{ W{Iﬁreco%rﬁ | éléax glg elxeéct engté ?!thg%ntlsense

pilef epkdunycledtisle ahd sdeigreewi cahplaibifiarie edthdia targes twill dépeneé upon

Ipsé-r/nogf %}fé%%g eleectﬁg) gg}lﬂrl%\gg&%gcgénce ogé}eéar%land the particular

hburobmﬁéwh&ﬂé&ﬁmﬁﬁﬂmﬂ&ﬁumﬁ994) and at which proteins
are not expected

In opne set of enbodi nent
the antis e&refﬁﬁre@tﬁ%réﬁeeeweeg oligonpeotda be ﬁ?f}SHHCteCE%W’ arranged
be cog@&&eemafselemwrva{h théi&@g%y{lh&@fihb%io%g‘idaﬂ&ﬁldltlons ie., to
ri bonucl eotid onbi nati1 on t hereof. That

i § t h@rshzeéhwaeflalmorﬁé? Flk?éarﬁﬂéP%{l‘fed%anafﬁ any pierpequeige in the

of  apeddnedl| Akl phSsibleEicaIohdifionR Bak& Lﬁ)@ﬂ fleqidnki¥ication of
l'inked, as in natural systens, via a hosghodlester

i nt er Molsculssihateare wmraRdrscd mHugeiaxs) qr ghemeiavspaibe Taglgs ssein),
pre paBﬁ‘éjofmﬁll iR fe art%ﬁﬁ’ gé}ﬁl @ﬁioo@@ L thwiec'c{ﬁ TRy n&ﬁber of

carried out manually or y an aut onat ed synthe3|zer
They aprseprivtaantieensy wolgedes foresribvardena With thepregang invaigion. In

0?0 pr Srfdg % s gﬂﬁgfégt?%}gcﬁve %@3@%@% for h{ﬂﬁmﬁc{ﬁt buefr'a ense

|gonuc eot i on al'so may I nc
" nmodi b]lgmﬁclgrbtrdgs)simulde;ompdmt léﬁlstalbomtslo anfhenore preferably, at least

\(/)\,|h: ggglg)% £ %J)ngec%tl\%s% S hrmh gre con com ]E)'IFI% Egﬁla te{r%et e;h/f@%ugh in

t ar geterhaitt ca\m;l rmddrikdrwrgermctdeadds ast;laim dsi7tbaseslin leagttdhvelgeen used

or which herw se e hanc ir, t

o 1 ec IS BABLY & ARSEORBMATIeds 5ot VahP S dee Moyl i1 16
ags us et 8Neymi Msteseferdds tWhntréHnb@@l[gdﬁlhcﬂ&ildét&ohmrrm ch

(1) at Ieast two of it nucleotlges are _cov Ient

| niketeTyRlgmentary SeqbRseiof 20 AD Bp s A BERiEh Sligqnig sgjiset faay be chosen

a |'i nkags aff dABSentd@RAnPrR2RITRRARS BrerﬁRNW tﬁﬁ%?tsbﬁltﬁ%ﬂed
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nucl e®fpegiments the antisense oligonucleotides correspond to N-terminal or 5’
upstream sites such as translation initiation, transcription initiation or promoter sites.

30  In addition, 3’-untranslated regions may be targeted by antisense oligonucleotides.

Targeting to mRNA splicing sites has also been used in the art but may be less
preferred if alternative mRNA splicing occurs. In addition, the antisense is targeted,

preferably, to sites in which mRNA secondary structure is not expected (see, e.g.,
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canc eg,rroup at the 3 position and other than a phosphate group at the 5° position. Thus

modified oligonucleotides may include a 2’-O-alkylated ribose group. In addition,
30  modified oligonucleotides may include sugars such as arabinose instead of ribose.
The present invention, thus, contemplates pharmaceutical preparations
containing modified antisense molecules together with pharmaceutically acceptable

carriers. Antisense oligonucleotides may be administered as part of a
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could, however, be preferred in emergency situations. Oral administration will be
30  preferred for prophylactic treatment because of the convenience to the patient as

well as the dosing schedule. When peptides are used therapeutically, in certain

embodiments a desirable route of administration is by pulmonary aerosol.

Techniques for preparing aerosol delivery systems containing peptides are well
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st|o¥n u hh'gfﬁf %b&ﬂ?%n‘%ﬁ% Bﬁ@ppﬁe [ ﬁﬁF&g 8ses é%ree?ﬁégtwegl hlgﬂer doses by a

sab i cyiffefent, @idrd lo€alizE@délivery rdbie)MhYbY dnplSytdad the @xteddtHat patient
the |Iike. Al so, mmi utlcall%/) acceptablgsalts can
be  phUdsiHIcE ergiitsa Muliinle dosseper dat pre spigmplied &gchyfve appropriate

sal t ssystifilleddls SAHPINdROt assi um or  cal cium sal ts.

Various techni ques may be enpl oyed for introducing
nucl ei ¢ acThfsagents mag be combined, optionally, with a pharmaceutically-acceptable

carrier. The term “pharmaceutically-acceptable carrier” as used herein means one or
30  more compatible solid or liquid filler, diluents or encapsulating substances which are

suitable for administration into a human. The term “carrier” denotes an organic or

inorganic ingredient, natural or synthetic, with which the active ingredient is

combined to facilitate the application. The components of the pharmaceutical



invention (e.g., antisense nucleic acids) into cells,

dependi ng on whether the nucleic 20 acids are
wonvepdsised in vitro or in vivo in a host. SucRCT/US2003/038958

techni ques include transfection of nucleic acid-CaPX4

preci pitates, transfection of nucleic acids

associ ated wth DEAE, transfection with a retrovirus

including the nucleic acid of interest, |iposone

nmedi ated transfection, and the |Iike. For certain uses,

it is preferred to target the-#ucleic acid to

par t i cumsitioed di. ar¢ capshzle bf lbam a@rnigledavithahd mbRcrés dfsidpresent

ford [ & aci of the invention intqQ a

 aafeh 9o G b A Gtangn R o HER N nseBpynion
c an hewed wttsangaityl 1mga1nﬂieelesi}ed pﬁ&ﬁlﬁeéimdalteﬁﬁfa@t 0. For

exanpl e, ol ectul e. sych as an @gti speC|f| c for a
surface nmemSrRTBUYYBCEIhABRCE PRkude 'é‘?acﬁlg}CP Gompgsitions of the

| i 3;4 al’ugeﬁt@fw lRnfaemaRd@ed, @it ghafndcaitial prédtiof 96 tREIDOHIRE are

ic&a%orated within the nucleic aci elivery

vehl qug leqgPhanmaneticallirssriabipameountsansin Phiracshtitally-aeceptably
to deddrﬁﬁéﬁltlbﬁke Sﬂél?bl%baﬁ'atﬁﬁh ARy %utfh@l@ cbﬁﬂﬁﬁ@ﬁlt (Bﬂffermg agents,
protei ns which to a surface menbrane prot

as s o eleBdtivst ‘PPn%melé yasisissandepptiprally ethsy tb@raaw@é agmns: OWhen
the |iB@s0AEs ]

facil |st ate ugl){ngé glé' S%%éc%%@%te Ihﬁgﬁgéuh&ﬁ%@%g &%le 1t non

pHbt ephagnaseutically aasentable brdts ewl comepicotly br usad ]mrrepawl ar

cel I =)

SN e T
i n cylayentign. Puchpbammcelbgitallyangd pharmacmtleedbl-dccdpwble salts 1nclude,

e s SRS S b s
u sed ls’dmdbmf:wulfyrld, aitde Iplw@honin,l alatdiic; acetic.dalidyiit, cigie] fofmic,

i's known tho i.n the ar Such s
even pecr)%c’tsu% ot aBéﬁ\ j’i‘? @aﬁﬁi‘ie%?c@h%é?cagtab]&sﬂ@can be
del i \megaralyasbwﬁneaﬁﬂalldﬂalkuﬁi& datthealtsSduR8Ls0d MR, P¥@8kium or
rel easg: ust ained release delivery syst ens
(col I8 Hnilléqtﬁ referred to herein as controlled

rel ease) . Variols tecitifuedmaf BélerdMOyed HERRSRRE nucleic acids of the
adm ni stratl ons of the fugetactic agent, increasing

convenyesHeR(etgy aPH@“%ﬁIB]c@tct ac&ﬁhlnf"rf‘énfs ﬁiygqnéma 91 Wiggthpr the nucleic

t20Pe Sicidlh afeShteRmEedtf Mindesr¥n | ﬁ’y §B&FBS&B @ecﬁt‘ﬁahésthﬁiea nd
known to those of ordinary skill in the art

i ncl (cas eﬁ&n@ﬁggclggg@d-gyg eprgmmgpgqes, ‘a@,nsfectlon of nucle1c acids
pol y (kjeated Srifh INELE, 'tﬁﬁgfect%ﬂgﬂ{}yagéﬁbmug ‘?hclud the {mcleic acid of

pol ycapr ol act ones, pol yest eram pol yort Hoes
pol yHutaiesx ipnsome mediated @ansfwon,mﬂ yleeritkg dForbegain uses, it is

M cr ?‘P S0 G %argé‘t tki)&ﬁlcfeﬁra%glgb Bgftl&ﬂ!’dlycnﬁs an éﬁ&dgét%'ﬁ?? a vehicle

dru g ar e r-exanp
2507 BsaDor ddboykring lyuciwtsetoaimf the m&entmn fintle cdib(e.g., a retrovirus, or

non- i.ncl u sterols
such %ﬁle}{gﬁo géﬁés‘ﬁo ) el 87 %@f%bﬁ? 'gF §ﬂa§ﬂ?ﬁqtﬂ§tf“i°y For

aci dgxampla,eimailadulé :al‘cls a§amdmla<|5dm6@ﬁc fbir a s@fide niembrane protein on
tri- cer rel ease systemns; Sy

syst g]?% %“ﬁﬁ."&% h%é’gefﬂlg%ﬂ?g?pé‘?fé’n thetaregiyellicaryke bound to or

conp ﬁl&‘bﬁ;ﬁ)@atécﬁ\bitlﬂh thelhablel a@ﬁ%ﬁﬂ%ry oad1e. bF R ALLSp1&Fhere

%m |?| ents; partiall %/ fused
1iposomes are employed fo deliver the nucleic acids of the invention, proteins which

bind to a surface membrane protein associated with endocytosis may be incorporated
into the liposome formulation for targeting and/or to facilitate uptake. Such proteins

include capsid proteins or fragments thereof tropic for a particular cell type,



inmplants; and the |ike. Specific exanples include, but

are not limted to: (a) 20 erosional systens in which
woOheo4assicsi nf | ammat ory agent is contained i n arPComsr003/038958

within a matrix such as those described in U S.

Pat ent Nos. 4,452,775, 4,667,014, 4,748,034 and

5,239,660 and (b) difusional systens in which an

active conponent perneates at a controlled rate from

a polynmer such as described in U S. Patent Nos.

3,832,253, and 3,854,480. 25 Agqureferred delivery

syst ea%l%d1$srf§r ﬁrﬂféﬁﬁ SJh@UR uhderBo GRlrhAz6n il 'c?cﬂ*ﬁg Sir&t8ins that target

system  Col dal di spersion systens inc

i pi dnmwarslygqhéaf@nuaﬁé pifanesgnisacellnlac hadt e, and thg)like o Ratymeric
m cel g Try %s)&ﬁﬁjs dﬁo%]vé n u?éﬁ%u!:de?%l%%leh‘/ér Ri&Li€hdi&dinto cells,

col | 0| st em of e i nvention | i posone.

Li po%n&e]snoat\md?yathQSﬁ fSleQ’:Chlln thecarb rSueh SYﬁé@@ﬁquQn p#métteray delivery of
ussef uc%ec %lﬂel ivery vector in vivo or in vitro. It

has been shown that | ar ge 30 unilamellar vessels

(LUV), wh |(mtherrdahgaey systegiszen inclode Om@-releate Glelayedglease or sustained

i acE o i carie RS Rn {tin B B el such

I Nt erdystemadsh b@ldiebdatedraéﬂlrﬁ@raﬁﬁisl of therfugetdsitio Iagﬂylt Glaird:aymg

active form | e Bi och

(Top1sonuchine i i ebigsfonsFe aeitiaB S Fon e delivery
efdf i cd gﬁl@lnsW@ ARMA O3 keSO ThédS20 0RABBXHBIn theldrt. gHeg include
transfer vector, one or of tp f | owi, n

char aRAIBRFIDAFCSIERNS G aE)BOIPSQ? iderglycoly CM%%QHF% i on

of t lﬁ,%fiﬁ)lé%fonbﬁ 81 88drardided) b@l@ot@ﬁcfebt@ﬂse}ftﬁ%yﬂtokﬁbutyrlc acid, and
retention of o ical activity; (2) preferenti

and smixatnamridéﬁ MF%@ﬁaﬁijﬂecs of theifaregeipg eqz_lyqnerp fontaining %rugs are
CoONPajdsshedlif f&‘%‘?{aﬁlﬁfegﬁt‘s Fzﬁéﬂt%;mﬁ 309.0BL1IVERS S steihs hlb@mclude

agueous contents of the vesicle to 5 the target cell

ci opncmsmlmewgnnemﬁﬁ at¢: dinidy mo&ldamg(sAqrolaé@araa‘e@ gstfeol;
ef f eCly Y&tefdl QEtEﬁ%h@ﬂtty 9fid 96 irA 48 EREMBEREL di- and tri-glycerides;

Li posones mnay targéted to a particular tissue by
coupl hy@ogehmldasqﬂysfem sylasticesystpmesi Heplidel hagpsroistemes vax sogfings;

MoNoc l ss@d’]{abfg& %gmg §6‘fﬁr?ﬁtlongf Bﬁ{fcﬂ% ﬂd%xmﬁi{ent@,bﬁhﬁllgfused

Li poso S are conmer e fro
for em;muitsg andithe liBe. L$pecﬁeesramﬁlm inclddd. bROEECT AGEELO: (2)

f f o
R s
chlori dﬁtr(x[ﬁm%’@thosﬂmlésoﬁbﬂbmﬂys m@mNaaewaammmmm

E L g\T/n érllé Eﬁé@ Brgslﬁ,%gﬁgff (&9 glg.éshonagglgﬁe{ns Engv%ﬁnﬁ an actlve comﬁ)onent

publ i ﬁéﬂrﬂe@t@§at a dohtR1RA fRS frahSPpohaye sthen dESEbibﬁiNﬁdJ $yPatent Nos.
G egori ad in Trends in Biotechnol ogy, 15 (1985)

3: 2353%2.[253] ﬁn‘bﬁéy}‘}ﬁ%rtant enbodi nent, the preferred

vedi cl e i spRdibRGIIRRA:Y Blstm & thé &Dé{ftfohﬁﬂ £cdloidalN@bpRision system.
that is suitable for inplantation into the manmal|

an
reci pCeheidalippiioasystassoaslodn Iidbased psims pdad Inggilsin-water
usefu lemhﬁioﬂg, %Egl%g],‘hﬁxé’& ﬂﬂgel‘ie@,‘ ahd liposomes. A preferred colloidal system of

the invention is a liposome. Liposomes are artificial membrane vessels which are

useful as a delivery vector in vivo or in vitro. It has been shown that large

30 unilamellar vessels (LUV), which range in size from 0.2 - 4.0 pm can encapsulate
large macromolecules. RNA, DNA, and intact virions can be encapsulated within
the aqueous interior and be delivered to cells in a biologically active form (Fraley, et

al., Trends Biochem. Sci., (1981) 6:77). In order for a liposome to be an efficient



met hod are described in PCT International application

no. PCT/ US/ 03307 20 (Publication No. WD 95/24929,
wenvi4oseds” Pol ymeri c Gene Delivery Systeni). PCT/US2003/038958

PCT/ 1JS/ 0307 descri bes a bioconpatible, preferably

bi odegradabl e polyneric matrix for containing an

exogenous gene under the control of an appropriate

pronoter. The polynmeric matrix is used to achieve

sustai ned rel ease of the exogenous gene in the

patient. In accordance with thed4ynstant invention, the

f uget gaeitransigrerstion, des ermdiye cdf b fdsimvﬁh@cmmteﬁnmﬁmﬂlcab@ﬁesent:

or di th r ef abI A
o o SHBHLH Y RebPR RuRERIEhaR el idbon o
PET/ USibIb@I&@I?actﬂ'tge (Dq:lrgferentla]; alfﬂaiuﬁktxmﬁﬂ sﬁqemgttl zytaf]g%t ¢dll in

e formaf m cro uc s . a mcrosphere
(oner el nF Bt st o5 a8heb i Surpmutites soRBMs o the vsicle to
pal y ke kagaraéll &ptdplasin at&th&'ﬁdi’éi@? Sahld €4)( 2008518 lafd ﬁﬂacﬁgee&tpressmn
'S sto ed in {ghe core of a polyneric shell). Qher

f or neC FENEHTMOBMBr i ¢ matrix for containing an agent

i ncl ude fi1lip@soneodRbi BYBrectahsS r\t!':méﬁﬁgu%b |
The size ang&co OS%,tI on of theep yIer | cy%g?l?ﬁg%ﬁposometo

devi cishesitic élg?réiépélaa% agmenoglopal ainﬁquéwwgafb Elycolipids @sprotein.
ki neti igssonds EQ%OEMQP’ a%lﬂibyglir&ll? Gifs Biat %P@:x%rﬁ}lgl?

i ntroduced. The size o meric matri X

i 0 sHEOFEG TR Pbangi H@OFECTAGEWD“QMMQM&S& cationic 11p1ds such as

PCT/ /
e used. Cppar aeapp el RL e B ARt h L flat By Ea
pol yn@ﬂld@nmlrdloctadnwlﬁmrg@nmtbrqmldgém)AB) eMemodHﬁomsledg

in aj t The
con‘pogﬁtg (lgrg% a?@a%ve Vg 1§E S atnd avbeee% S?Sﬁﬂ? ék}B 4Ry gublications.
degr aidmsomas alsahaais bacmire'allewexl byoGlegoffiatisyed inofrefdsiR B&téohhology,
\I\ff'gl ch(tl §%?SI ve, to further increase the 5

fecti vénes [ iti

transfer. The matrix conposition al so

can be selle oneempocthntteﬂlbodiﬁ@ntadle prdféﬂedﬁ&hi@&ﬁs a bidcompatible
rel ease b

fu3|o er a ten ;Jerlod of tine.
In an ’t°’f1°é’¥“‘1° 5 IPRIA ﬂga\\ﬁbsoga aﬂ’é%ﬁ) @ qn\ gt fhepapmalians
a bi aedpipatt IEibmplafy lﬂﬁ@@cﬂb’l@ 'irﬁplhﬂi’t@fhat &re SSUTEIAR h& ofdBhice with this
| ocal é‘iijt 5 8{ lLiver Such m crospheres are
di scl"Bef 4 IP EI@Fmé ional gyplieation no AXcl/ESO8AY |
(ZD9 9 GPubiitalddir 6. ]W @'93/2]@29\/815’[1"[1& V‘P&l?m@ltlc &kne Déﬂ%gf System”™).
? Ti&g/@ 410- 414. Bot h non- bi odegr adabl e an )
b| odd§r PR/ %Prgh?éﬁubcocwamb&eﬁreéea Iy biodegsatlable polymeric matrix
del i e conhdiR@fdxdgQfoud e LRy cgﬂtr(g%f %ﬁ]gqﬁ%ﬂia?eﬁé‘omoter The

Bi odegr adable matrices are preferre
may [PRIYHIHG maAtrdpls ussaie Relti¢ve spediperbrelsaseSy tetesbgenous gene in the

pol y iBfisht. I'Ha%c&?ﬁfcg Wit Ghe Jﬁ@g Wc?@%r ’thesfueée(tz"acte & égegts%ascriged

on the period time over
dési rhé@m aye pegapsulaged or dtsmrscﬂwjﬂnn thefbiaofmpatitie preferbisly a

l.| |
Y gl e BB ol R et R I RISl 05 Dl ve
mﬁ nt Ps is Th@pd)lylﬂe!so math:?@refélfhlﬂy ah yhk’)ﬁbrng pfd ﬁibad)ﬂaktlcileﬁsublm asa
t t t
90(?/0 g?lgrwfp e(,\g(l""élﬁl)témi an o tis %Hq%gqu] m%{:qggigut ausohé polymerlljc matrix) or

a microcapsule (wherein an agent is stored in the core of a polymeric shell). Other

30 forms of the polymeric matrix for containing an agent include films, coatings, gels,
implants, and stents. The size and composition of the polymeric matrix device is
selected to result in favorable release kinetics in the tissue into which the matrix is

introduced. The size of the polymeric matrix further is selected according to the



optionally is cross-linked with nulti-valent ions or

ot her polyners. 20 In general, fugetactic agents are
wdebiqsswd usi ng a bi oerodi bl e inplant by wayPaf/US2003/038958

di ffusion, or nore preferably, by degradation of the

pol ynmeric matrix. Exenplary synthetic polynmers which

can be used to formthe bi odegradabl e delivery system

i ncl ude: pol yam des, pol ycarbonates, polyal kyl enes,

pol yal kyl ene gl ycols, polyal kyl ene oxi des,

pol yal kyl ene terepthal ates, poly&tnyl al cohols,

Eo: y\é'mnshbd %deénvhervmlclne :twl:jd usyd. mfeﬁibﬁy wiRl aﬁl-a%io@c)lhoute is used the

alide Yyin roli one es

ol v FPmBRANHE S Nk B R e Rt b Shitartani hicte. The

al kyl p@ﬁhéﬂlﬂ 1ASEIxX Cbl)ﬁﬁdSSﬁmma:laK B¢ sel&@ddlty hpmasth @edrhvib 9§§adatlon

et hers ul o ster nitro celluloses, po

of achf® aEcli ﬁlﬁ%lto imedi) pimategial whieh isrhieadhesiveetol Hllﬂéﬁ gncrease the

et iyl efttilank QST trahifel DhY Rla8BRYdonfpBlilish #8Sean be selected not to
hydr ox % Eropyl met hyl cel | ul ose, hydroxybutyl nethyl

cel | uft Qe ratharde éel%?é%hafhéfuswls OveE ap exferrled period of iime.
propi onat gp aﬁ&hér%@éﬁan@@xﬁﬁ@&tlﬁelﬁ Lt'l?eydeﬂ(/ s§§én|1 W (ﬁ? atlble

acetate phthal ate car boxyl e ose,
t ri ac@icagsghere ﬁlat igispiablesfar Jopalt sete§9@mﬂmd®a¢w Such mlcrospheres are
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nethacrylggéﬁﬁopo Y %ﬂﬁéﬁgéggﬁ%%?V'aggg?%&ﬁﬁé%ﬁffﬁvpeu%d
acr yI tatdeliver theaigeits sbqge wyﬂltlomm ;Heatllgéct BBjdygraﬁabilumwices are
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ol b Sy Sloh pBRIRETRYY bt P S 3ol st v Bfsic potymers
OXI dﬁarﬁ prejfateyl éhdﬂpd)lymer 13 ?et’lﬁﬂﬁ?ﬂtt Ha&}dain&_he pe}?fblg)bf‘ﬁilne char which
oho cet at e vj n chl ori de,
ysﬁe&P%eﬁ%BCSH%‘?{ ﬁff%@lfplwfie qrﬁﬂgﬁé?fev‘éﬁfa%iamwgr Qfreer
| act i ”Ey;ﬂualllyl, raléﬁisegivylt‘a)ﬂ)drréd réging ,froﬂpw@ééﬁ»adféwdﬁﬁrs_and three to

pol y(or ters, pol, utic Cld (valeric
aci d) tweL 1§/‘E’P§é‘??‘é‘gl%c aspe éﬂnﬁ‘b‘f%‘ﬁ%*}ﬁg’ ig Hthe forgrof p
pol y nIWdSogSUtﬁ&t a8 aBHof Wb aban ©O%tdﬁ3t§ we@ﬁ{ MSAR&GHAY ﬁﬂl@ér

i ncl udi ng dextran_and cell ul ose, ag chem cal
der i VRPTRIY 1s erqes-linked (Nét!}%’t“il't"ﬁl?liltd% ora f pOlpRegs.of

chem cal gk geiRsal, fifdtati 3Bk Eare @éli%lled u@i%ﬁ Ib?ﬁﬁrdlb]ré)l g)lant by

hydroxyl ati ons, oxI dations, and
r out | W §f diesionngr mers pecterrbly, tydiegliadatm@f thetpplynegrip nratnix.

and otRRHIRY %rn%ﬂb gbfgmﬁfs%lﬁéhrﬁn bé Gidd t@qum(%ft@ﬁode&grada%}e delivery

prol am nes “arid obl c proteins, copo
m xt Lﬁb/etgmtnhéw@opolyarmdgeep@y@rbonaﬂeesaelyaﬁcwencsapdyalkmgreagmols

eith XpoSUr

vi Voeﬂoé)gn(glgegg ég@g% ?)olg%lﬁfl%lleyt&leéth ates f@?}ggg lfzgéo\f\apcﬁyvm}q

n&n- knthmisg goladlabll astepn bylyeving/1 harlxdles; qbelyemmpb/ﬁlbddnb,rpplyglycohdes

acet af | thyacrylic a

copol ?Pglrl%)&gﬁ% E’ ﬁu ﬁ‘?’ées? apd 80-R mer s %?%%?3%@%%‘%‘&?%%%1@1

of pa:etlulosels,arellulmeeatms, celfitdse dﬁel’@,lrﬁt% ediulsés, gmlﬁq@@%m lic and

descriq d q. HS S m@g , C.E. Pat hak and J. A Hub erf

in vHRe Em %@Eﬁegsr’nef?q g;lose, ethyl cellulose, hydroxypropyl cellulose,
hydroxy-propyl methyl cellulose, hydroxybutyl methyl cellulose, cellulose acetate,

30 cellulose propionate, cellulose acetate butyrate, cellulose acetate phthalate,

carboxylethyl cellulose, cellulose triacetate, cellulose sulphate sodium salt,
poly(methyl methacrylate), poly(ethyl methacrylate), poly(butylmethacrylate),
poly(isobutyl methacrylate), poly(hexylmethacrylate), poly(isodecyl methacrylate),



26: 581- 587, the teachings of which are incorporated

herei n, pol yhyaluronic acids, 20 casein, gelatin,
wagl2od403316pol yanhydri des, pol yacrylic acid, al gPa@atus2003/038958

chi tosan, poly(nmethyl nethacrylates), poly(ethyl

nmet hacryl ates), pol y(butyl methacryl ate),

pol y(i sobutyl nethacrylate), poly(hexyl nethacryl ate),

pol y(i sodecyl nethacrylate), poly(lauryl

net hacryl ate), poly(phenyl nethacrylate), poly(nethyl

acrylate), poly(isopropyl acryblate), poly(isobutyl

acr y| pelpflaurdmettiporyietacpapphsry] methydrgine), poRfméthyl acrylate)

el uhSghREL R Rk LIRS PES rTyel PSSR S o
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In this manner, the conpositions can

I ocal Repy(sthybmethaciylates), Pﬂfqeﬁlﬁh@?tbﬁﬁyyléﬁe%)e@lr(gu%wh@tiéate),
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30 Use of a long-term sustained release implant may be particularly suitable for
treatment of chronic conditions. Long-term release, are used herein, means that the
implant is constructed and arranged to delivery therapeutic levels of the active

ingredient for at least 30 days, and preferably 60 days. Long-term sustained release



exanpl es. These exanpl es, however, are nerely intended

toillustrate the 20 enbodi nents of the invention and
wane#ssicso be construed to Iimt the scope of PCAIS2003/038958

i nvention. EXAVMPLE 1 Exanple 1 describes experinents

and findings that denonstrate that bi- directiona

mgratory response of T cells to specific gradients of

t he chenokine are 25 associated with differentia

changes in the expression of genes encodi ng proteins

i nvol ved in SDF-1/ CXCR4 signal -#g ansducti on pat hway.
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menbr an Cor nj nc New Yor L 10 % 06 ce

e CB irefient. B P RugTRE ATer o ELcHRER A s A ke Egmple,

t he URRE the GB@aRRIof ah aBsb&s I iANIVERI the flRtaefi€adeht may be delivered
positive, negative, uniform_ and absent 10 gradi ents,

o1T heloPERIL S RSNV Shae LTI divtigeibuibe BEGRSs are
SDF- IaehverEeti@!:onEﬂﬂ&uEﬁw%tnemeraiﬁahfalagamevga%nﬁxﬁﬂa%ﬁﬁaﬁ@ly
fromall sanples using G bco's TR zol protocol
( G BCEBRSS; impnynesupprsssidt aggnte<etc-Rockvil le, MD) with 1 nl
Trizol pe rTﬁleQn?éﬁtlzfn \Jvﬁﬁbeqﬁé)rle %ull lﬁid@ilsto% YBSeRe %r'gl@tfoﬁdavmg
a concentration of g were used on
Af f y nestapplesc Rihess exaI@IQSRkwv@pe p@rrmrplcy Antegfgd Ghillgstrate the

ri
Sl it FEREI A an S Ao e nghfkdto RARBLER of e
Techningedtiokhnual and as descri bed previously
(Warrj al. 2000). Briefly, 5-10 g of total RNA
was %gg%ﬁﬁgféynthesize doubl e- st randed cDNA usi ng
Super Scr i pExa@ipdd LédesGytet experiments and findings that demonstrate that bi-

directional migratory response of T cells to specific gradients of the chemokine are

25  associated with differential changes in the expression of genes encoding proteins
involved in SDF-1/CXCR4 signal transduction pathway.
Methods

Primary murine or human T cells were exposed to specific gradients of SDF-

1 to induce chemotaxis or fugetaxis in vitro and in vivo. The Zigmund/Hirsch

30  chamber and microfabricated devices as well as a murine model of allergic
peritonitis were used to establish defined SDF-1 gradients in vitro and in vivo,
respectively. Purified T cells were generated from these systems and unamplified

RNA examined using genomic array technology (Affymetrix). These results were



(@BCO-BRL) and a T7-(dT)-24 prinmer (Geneset digos,
La Jolla, CA). The cDNA 20 was purified by

wohenmsswwhl or of or i soanyl al cohol extraction RCThS2003/038958
Phase Lock Gel (SPrinme 3Prine, Boul der, CO and
concentrated by EtOH precipitation. In vitro
transcripti on produced biotin-|abeled cRNA using a
Bi oArray HighYield RNA Transcript Labeling Kit
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accor ghdwy16 Rg WoR JSESEH the I fiyRletrX chipadel (see Waring et

al . 2001, Lock et al. 2002 for descriptiaon) PCR

Vb ificati W/M’rm‘éonr%d&mHylafa%%aﬂomﬁanqhﬂm ﬁmrybeﬁ were
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f pget aard With Ree@s Mg kBlaBiakerd) @di20Nig: of labeled cRNA was fragmented
(Warrington et al. 2000). The fragmented cRNA was hybridized to the microarray
for 16 hours at 45°C with a constant rotation of 60 rpm in the GeneChip
Hybridization Oven 640 (Affymetrix). After being washed, the arrays were stained
with streptavidin-phycoerythrin (Molecular Probes, Eugene, OR) and amplified by

30  Dbiotinylated anti-streptavidin (Vector Laboratories, Burlingame, CA) using the

GeneChip Fluidics Station 400 (Affymetrix), and scanned on the GeneArray scanner
(Affymetrix). The intensity for each feature of the array was captured with



20 The gene expression profile for T cells which

underwent chenotaxis differed fromthe profile
wgoenewoaswd for T cells which underwent fugetaxPeTius2003/038958

response to gradients of SDF-1 in several significant

respects. Cluster analysis of gene expression

denonstrated that genes encodi ng nol ecul es known to be

involved in SDF-1 signal transduction were

significantly and differentially expressed (p < 0.05

25 for 1.7 to 21 fold changes %0 RNA expressi on) when

cel | sAffpinetnix i(iedeCirip Soware v5 O apetrditigso strndatbifiymstiis procedures

wer e rwgé etagzoe rticular note, these
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(Figures 3-8). WD 2004/.053165 PCT/ US2003/ 038958
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V Ki't ﬂg%a s o c%efﬁto{a% mrPD? ;g g ga%clillarrglgte U HF Rntially
expressed genes encoded members of the G-protein-coupled receptor kinase, cellular
tyrosine kinase, PI-3 kinase and Rho GTPase cascades as well as the cyclic
nucleotide metabolic pathway. The gene expression profile for control T cells

30 exposed to SDF-1 in the absence of a gradient also differed from profiles generated

from cells responding to gradients of the chemokine.

The data are presented in Tables 1-6 (Figures 3-8).



Chenoki netic vs Fugetactic). Signaling nolecul es

differentially expressed between a positive
woehewssmst i c) and a negative (fugetactic) grasCems28/038958

SDF-1. Signaling nol ecules that are nore highly

expressed in a chenotactic gradient 25 of SDF-1

(versus a fugetactic gradient) include PTK2 (foca

adhesi on kinase) (8.59), MAP kinase ki nase ki nase
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TR mete i et el higfiaftic] M sl g e e e
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f or de ot en | ecul ets [ L.
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namel Ghegakingfie ¥rkugshglicdmovenent . Specifical Iy, use of
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stieeprféd¥-bvetshea freawdctimgradiedteinclude PTK2 (focal adhesion kinase) (8.59),
MAP kinase kinase kinase kinase 2 (7.30), Guanine nucleotide binding protein
(4.95), PT phosphatase receptor (4.20), CDC42-binding protein kinase beta (3.23),
Ral GEF (RalGPS1A) (2.81), MAP kinase 7 (2.78), Autotaxin (2.63), Inositol 1,4,5-
triphosphate receptor (2.60), Phosphoinositide-3-kinase, gamma (2.48), PT

30  phosphatase, non-receptor (2.02), Ras p21 protein activator (GAP) (1.98), Ras

guanyl releasing protein 2 (1.98) and Arp23 complex 20 kDa subunit (1.95).
Signaling molecules that are more highly expressed in a fugetactic gradient

of SDF-1 (versus a chemotactic gradient) include Cell division cycle 42 (4.93),



absol ute concentration of the chenokine that the

neutorphil is exposed to, and the |evel of occupancy
wohR0d4vs316XCR2 receptor. Moreover, the directi orair/us2003/038958

deci sion of neutrophils to mgrate down a gradi ent

was also found to be differentially sensitive to

signal transduction inhibitors as conpared to

mgration up the gradient. 25 Methods Primary human T

cells were exposed to specific gradients of IL-8 to

i nduce chenptaxis or fugetaxis52n vitro and in vivo
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30 Neutrophil isolation: Human whole blood was obtained from healthy
volunteers by venipuncture into tubes containing sodium heparin (Becton Dickinson,
San Jose, CA). Whole blood was centrifuged for 4 minutes at 2400 rpm and plasma

was removed. Resulting pellet was resuspended in Iscove’s Modified Dulbecco’s



suspensi on were bored out of the cured PDVS replica

usi ng a sharpened syringe needle. The PDMS replica
wanw4gisass substrate were placed in an oxygen pCaIIsA003/038958

generator (150 mforr, 100 W for 1 mnute. |Inmediately
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experiments with no gradient, the correlation function decayed exponentially with
increasing time interval, while the function decayed much slower, potentially by a power
law, for experiments with a gradient; in all cases correlation of angles over time was
increased as absolute [IL-8] increased. The fact that angular choice is correlated over time
30 allowed us to compare angular frequency distributions as an index of directional migration.
Cell movement within the linear gradient generator was characterized based
on a biased random walk model (Moghe et al, J Immun Methods 1995; Tan et al, J

Biomed Mater Res 2000), thus the movement between tracked positions in
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The directional bias of cell motility was quantified as follows. For each cell,
histograms of angle frequency show the distribution of angles associated with each
displacement vector between successive time intervals of migration. The binning of

30  these histograms can be varied to reduce the stochastic noise associated with a

random walk. The x-axes of these histograms are folded around one point to create
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certain in vivo experiments, the mesentery was stained with acridine orange (Sigma

Aldrich), a nuclear dye, scanned with a 488 nm laser line generated from an Argon laser,
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migration contmuous gradients of IL-8 of varying steepness in microfabricated

30  devices were established as previously described (Li Jeon, N., et al., (2002) Nat
Biotechnol. 20(8):826-30). Previous work with microfabricated devices

demonstrated robust chemotaxis of primary human neutrophils in gradients of
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30 after neutrophil migration reflects a redistribution of randomly arranged cells to the
central third of this gradient (Figure 10L). In addition, the angular frequency

distribution for this gradient reflects a predominant movement away from the
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30 The persistence time for cells migrating in linear gradients of varying steepness are
greater than those for cells presented with no chemokine or a uniform concentration

of chemokine. Persistence times for cell movement in the IL-8 gradient in which
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eukaryotic cells, it was 5 postul ated that chenoki ne
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30 the bias and direction of the random walk confirm the finding of bi-directional
neutrophil migration. In addition, these quantitative data confirm that the directional

decision of a cell to move up or down a gradient is determined by both the steepness
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30 sensitive to inhibition by the intracytoplasmic cyclic nucleotide agonist 8-Br-cAMP

than chemotaxis. Furthermore, it had been demonstrated that T-cell chemotaxis was
differentially more sensitive to inhibition by the tyrosine kinase inhibitor, genistein,

than was fugetaxis. The study of neutrophil migration in microfabricated devices
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30 to wortmannin and 8-Br-cAMP were demonstrated. Both PI3K and cAMP have
been shown to play a significant role in gradient sensing and directional decision
making in eukaryotic cells including Dictyostelium, neutrophils, neurons and T-

cells. It was also demonstrated that intracytoplasmic cAMP levels differentially



effect of gradient steepness and absol ute
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woive/0sIwe types of experinments were establ i shedTius2003/038958
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ng :r!éa{g}s nolé B{eﬁfc@lﬁlé é%%\,\@ié’ LR PRGOS Satds oF B chnrqolgEe! tlhrsough tissue
(Figures 14A through C). It is important to note that this gradient model predicts

30  that the gradient shape between the source of chemokine superfusion and vessel wall
is the same shape for all peak chemokine concentrations. The steepness of the
gradient at any fixed point between the superfused chemokine and the vessel wall

will therefore remain constant while the absolute concentration of chemokine seen at



significantly less in vivo (2.31 to 5.25 mn) than

those seen in vitro (11.1 to 14.6 mn) in gradients
wonod¥/opei@mk concentrati ons of 10nM and | OOnM aRrdT/AR2003/038958

ni\4 and 120nM respectively and may reflect the

conpl exity of the surface over which the 5 cells

mgrate in vivo as conpared to the in vitro setting.

Finally quantitative neasurenent of the directional
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i nvention, Various nodifications of the 25 invention

i n addfi%MFiguee Hiowd \Gaewh oaAlRM éserdenie erse eipatewtially
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concent rat t mdanner
det er mnmrmgtuan a‘t rthas;imm e bupedfusicn of leeﬁmvles;ﬂa@ﬂ therpeévihe lewer

conceRPPaTBn e Rneiite narBRR horRgoumed i At o tgvards the

azs d mxs;ameas vennleFizitd BIPRIDigectaed mdvardnt upbr dwn a gradient was

quantitated as previously described for cells migrating in defined gradients in vitro.

Cell velocities and random motility coefficients of neutrophils migrating under these
gradient conditions in vivo towards or away from peak concentrations of chemokine
of 10nM and 100nM varied between 7.70 and 7.87 um per minute and 64.57 to

30  135.11 um*min (Figure 16, Table 9). These velocities and random motility
coefficients were not significantly different from those seen for cell migrating in the
gradients of similar steepness and absolute concentration of chemokine iz vitro and

varied between 2.0 and 5.1 microns/minute and between 504.11 and 831.33



second position in the agent concentrati on gradient,

determning a difference between the first and second
wouelmseieaci d  expression profiles, 10 wher ei nPCIAIS2003/038958

first position in the agent concentration gradi ent

corresponds to a first concentration of agent, and

the second position in the agent concentration
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2004/ B wsm@%g 9835117-1168 faqr dmadesigix@f a hoveBglass of anti-

SICZ, lenf_l%gato ltg %acﬁ%ﬁﬁ&h}@.gr gEIIIJr\l}Q?m %ﬁgﬁff aa’Jthomlc sites.
MP HauivalnTES, HCC-1, MCP-1, MCP-2, MCP-3, MCP-4,

P, (S 0 By M e L

( Ex odws skilledbingigkirht)pradikéthd m\(enmﬁac ThE}pmdm -1rikf)ant1cEL1§3not to be

I(\/I';/: Ellﬁls %dr_]’n %30%9 ﬁ;{ E;Bg;p%géévﬁ'\ ﬁcﬁ_& eiflreCKL’enﬂ as a single

illustration of one aspect of the invention and other functionally equivalent

embodiments are within the scope of the invention. Various modifications of the

25 invention in addition to those shown and described herein will become apparent to
those skilled in the art from the foregoing description and fall within the scope of the
appended claims. The advantages and objects of the invention are not necessarily

encompassed by each embodiment of the invention.



MP-ly (mouse), C 10 (nouse), C Lynphotactin, and CX3C
Frackt el ki ne (Neurotactin), SDF-la, SDF-1(3,

worbe4HBs63R, I L-1, IL-2, IL-3, IL-4, IL-5, IL-@8CThis2003/038958
IL-10, IL-12, IL-15, IL-18, TNF, IFNa, IFN(3, |IFN7,
gr anul ocyt e- macrophage 10 colony stinulating factor
(GW CSF), granul ocyte colony stinmulating factor (G
CSF), macrophage col ony stinulating factor (M CSF),
TG--f3, FLT-3 ligand, VEG-, DNDA, endothelin and CD40
| i gand concentration gradients678. The method of claim
1, wiWdreisrmldithed i r st concentration of agent is a zero
concentraj i on the s con {:
of agent IS a % Bmﬁrgg ?501‘1 %8 eé(f ac(iI n&%?ecsgga 11:1% blgcréntratlon
The ﬂqiehdﬂiltmfamﬁdradompﬂislngWer ein the first concentrat| on
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gradi ent 11. The of . claiml o
ni gr at i ondgHAEIBH2 Fer‘@nrg Fﬁ‘c ac&‘b‘??‘(?é‘ﬁfl?%f’ro[g}? Ograzia‘foé‘ﬂfelr ya

f uget@ehd positioaiRtHeQ entl;gnceﬂ_tﬂﬁloﬂgiahféﬂt of claim1 or 10,
wherein m ration t roug t he agent Concent ratl on

gradi ent fderaniinge diteracbeivenn tnfirshapd seenad puelpig acigs

cl ai gk essiSFHILY, the nucleic acid expression profile

i's determ ned by Northern analysis. 14. The nethod

af cI ai m Wherpindhesfinst Rasision incthe pgenheqngenisalplgrgignt corresponds to a

p rof i ')f Irsg ﬁgrﬁzgrét?agi%ﬁ %g&é&%ﬂ alm’thpﬁé ]?c%ﬁ n G0k Dl 8GdckRPhtion

aim 1, “wherein the
n u cl gradieat¢agrespopdetosisoerngd rcomqen@atios of agent end sidepshije Second cell

gt"cll\ﬁlas m%ﬁét?%tﬁmuglégﬁ%l %(rﬁ'cg‘nceg’t t&)g gra]ﬂ% t. method of claim

er el "G st ep-gradient. 17. The
met hod of 2cl ai The]methwlsﬂecvf@ilarmtl hehgriadienicleicsacad expression profile is
&g agls i%nt ofild 18. The nethod of claim]1l,
er% Fad! gﬁ’f éonprl ses a second gradient
co-exi st Blg WI The mdtkod offciimdr etléreintthe ANENR00NGBBISadient is a
PCT/ illSZOOSI 038958 9 .19. The nethod of claiml1,
wher CEH%9QRceAfrptign sradiente co g cel s are adult cells.

20. The nEt hodTiefmeéhed of claimWhehetin thdwgehi doatenaatibn gradient is a
secong [I's are human _cells. 21. The nmethod of claim

etqqgcanr?%‘{n%?fHe‘Eecond cells are primary 5
ool I's. 225 Thernmhétpsh Gfcldhal WhdreinthedtRndkind €orfcefitgdiion

and S;’g?a%%?lg 1s%§113c|st§d t@rlcr)g the group consisting of SDF-1a, SDF-18, IP-10, MIG,
GROu, GROB, GROy, IL-8, PF4, MCP, MIP-1a, MIP-1f3, MIP-1y (mouse), MCP-2,
MCP-3, MCP-4, MCP-5 (mouse), RANTES, fractalkine, lymphotactin, CXC, IL-8,
GCP-2, ENA-78, NAP-2, IP-10, MIG, I-TAC, SDF-1a, BCA-1, PF4, Bolekine,

25  HCC-1, Leukotactin-1 (HCC-2, MIP-5), Eotaxin, Eotaxin-2 (MPIF2), Eotaxin-3
(TSC), MDC, TARC, SLC (Exodus-2, 6CKine), MIP-3a (LARC, Exodus-1), ELC
(MIP-3p), I-309, DC-CK1 (PARC, AMAC-1), TECK, CTAK, MPIF1 (MIP-3),
MIP-5 (HCC-2), HCC-4 (NCC-4), C-10 (mouse), C Lymphotactin, and CX5C
Fracktelkine (Neurotactin) and ITAC concentration gradients.

30 6. The method of claim 3, wherein the agent concentration gradient is a
cytokine concentration gradient.

7. The method of claim 6, wherein the cytokine concentration gradient

is selected from the group consisting of PAF, N-formylated peptides, C5a, LTB4 and



henopoi etic cells. 23. The nethod of claim1, wherein

the first and second cells are T |ynphocytes. 10 24.
wohersvssteed of claim1l, wherein the first and BeTmse003/038958

cells are neural cells. 25. A nethod for identifying

a conpound that can nodul ate cell mgration in one or
nore agent concentration gradi ents conpri sing:
contacting a mgratory cell in an agent concentration
gradient with a test 15 conpound; determining the
nucl ei ¢ aci d expression profile68n the cell; and

i dent LXYuAgXG, IEHRAgd-2, ﬁ%lﬁ&@&i(ﬁmlbf(}m%gm -78, NAP-2, IP-10,
expre ogyEt 1r |

expr eﬁ/ﬁb?ﬂgRgeﬁlﬁﬁ 10, $§zf\| OE& ’fa%ﬁ &fIP‘i ‘EMH3 P RANTES, HCC-1,
and tNKllﬁbMCB-széﬁ’S?' d»mcmmdrms dnmuae)phmkmhemi-l HCC-2, MIP-5),

SPeCt RS BT 20 RPN 2 IR PR
?hsg Lﬁsa‘:nme) M- M?Ageh Ex QMNP TIIOMVIPLIP)Uc09] BCAK 1 (IE’hARC
ot hottBrC T SR T SIS PRES A BP e LR LR s 08 )

expr esEPan (Iﬁbtﬁsfe) lcelo Grribu@dg G@Mpﬁ%ﬂtﬁiﬁsaﬁid@}(@ﬁﬁdl&&km@5
29. The net hod cl ei

concefYERSGH): gq'Png’eﬁPFrl@ mst'ﬁ)]?yéﬁ&chHeénItlr?atlhﬁnlL 5, IL-6, IL-

gr adi ent..1038.-12ThEXs L RO ¢NeT IFN- @'IFNZ[;S 'IFMeérgﬁdToéyEemacrophage
ent Concent rat| on gr ad| ent is chenoki ne

(h cefflent ﬁtlawlagmaéacecm(Gl\%@SF)menwm@l@fy stingiaging rctor (G-
mhere' Pﬁﬂg I cH Al
selec?gd}fro e%%@gﬁﬁgggﬁgkg?%ﬂgﬂ%?§ghgbﬁj;%2331 od,
| P- 10VEGFMIgREadotizinand GRAY lighnd @ncepationgomiients. P- | a,

M P-10, MP-1y .
(rmouse), Ré;\l\l'l'Eél<h g%g@daffwn I yr%%ﬁﬂ{% ﬁrw{lé&@f{%ﬁﬁég@m sa
GCP- ZZer(EbWCf?'ISTath\Pﬁ dzent, #ditbe seM)IG colnechf@iorSifegerd jis a non-zero

P RECTI FI ED SHEET (RULE 91) | SA/US
\/\g 206%7’%@‘??@21’%?‘5552003/ 038958 -70 HCC- 1,
Leukotactih-1 (THeGethodM Blatm) ], vEl[drca'Jx't}Ie firff@bacentnatidn of agent is
(MPI F2 in-3 ARC, SLC ( Exodus- 2,
6CKi n ?ternEFﬁ@ SS‘?"E}Z\‘E?%HC%@'&H%% % entELC (M P-30),

| -309, DC-10K1 (IH%AIR@IhoﬁMﬁQaih) 1 VQTE@in tHe TA¥E ce MR shrhigrated through
(HP-3), M P8 (HOC gédHCC“ NCC-4), C-10 (rmouse), C
Ly nphBE 285 FoncEEpts B0 ackt el ki ne (Neurotactin)

apgl | TAC cancerthe afeitod oftiath €6# 50, wherein migration through the agent

concentration gradient is fugetactic migration.
12. The method of claim 1 or 10, wherein migration through the agent
concentration gradient is chemotactic migration.
13.  The method of claim 1, wherein the nucleic acid expression profile is
25  determined by Northern analysis.
14.  The method of claim 1, wherein the nucleic acid expression profile is
determined by polymerase chain reaction (PCR) analysis.
15.  The method of claim 1, wherein the nucleic acid expression profile is
determined by nucleic acid chip analysis.
30 16.  The method of claim 1, wherein the gradient is a step gradient.
17.  The method of claim 1, wherein the gradient is a continuous gradient.
18.  The method of claim 1, wherein the gradient comprises a second

gradient co-existing with the first gradient.



32. The nethod of claim 25, wherein the agent
concentration gradient is a cytokine concentration

wgnrewossiics 33. The met hod of cl ai m 32, wher ei nPCAIS2003/038958
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cyt oki ne concentration gradient is selected fromthe

group consisting of the cytokine concentration

gradient is 10 selected fromthe group consisting of

PAF, N-fornyl ated peptides, Cboa, LTB4 and LXA4, CXC,

IL-8, CGCP-2, GRO GROa, GROGLE%QO)/ ENA- 78, NAP- 2,
creim

M P12 1M o T et gl piereit ik oA Sots ase adult cells.
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s 12 e R e i 5 i g s o iy

Hcelst (NCC-4), MP-1y (nouse), C 10 (nouse), C
SR 2 S g S G et b 558

| efopbibtbcellst- 7, IL-10, 1L-12, IL-15, 1L-18, TNF,
IFN-a, TFN-(3, IFN-y, granul ocyte-macrophage 20 col ony
st i mul &8i ng Theanethod @\¢lGSF],, whareinuheofisst andssicomd cells are T

stinmul ating factor (G CSF), nacrophage col ony
s{]}"%%}'hﬁg factor (M CSF), TGF-(3, FLT-3 |igand,

VEG-, DDA, mirddthed biclaindl GiMleihitenfidt SR16R64d &dlisQie neural

gradients. 34. The nethod of claim 25, wherein the
ngellei ¢ acid expression profile is determined at two

of ol o 34 & iaht CRRDlng i Pbeg R o oo BT B

ofmigfgientin aficormaR geputneeitiatibh gradidnio@endrisiid a
non-zero concentration qf. agent. 36. The net hod of

cl ai m $EMtaGHRE BMiSraiony ecd] In aiyaggnteongenition gradignt Stithgy test
grcgﬁ,'gggﬁ(%;has m grated through a gradient. 37. The

me d of claim 25, wherein the nucleic acid

expr essiemmpring themucBl dcid ebgiressivnrpeofileyin Merdelieamd

anal ysi.g. ;taa. Thﬁ net.hod of .clg}m 25, wher.ein tdge

nucl ei dIGEHYNER GRASEIB AXRRETPT € 8 LNCFEPESHPH BEPAG!

pol ymerggse ciipimeth6R6H d18ith 25 Wherdil MeV&lISmig¥fdon is chemotaxic
2004/ 053165 PCT/ US2003/ 038958 71 39. The "net hod of

c Imeigratipg andther geing ex pressiercproductde & dhemgacsiosipocifiggene ¢xpression
Lré)%ﬁt?rm ned by nucleic acid chip analysis. 40. The
{hod -of cl ai m 25, wherein the gradient is a step

gradi erg7,  A4he nldiRod®f d1gich 23, vilerdifintbdcelWhiRtRidh it Azetaxic migration
gradient is a continuous 5 gradient. 42. The net hod of

c(2af thexgsne grpveasion produgiisa chsmoaelippreilis sanesesnsergion product.

28.  The method of claim 25, wherein the nucleic acid expression profile
is an mRNA expression profile.

29.  The method of claim 25, wherein the agent concentration gradient is
a ligand concentration gradient.

30.  The method of claim 23, wherein the agent concentration gradient is
a chemokine concentration gradient.

31.  The method of claim 30, wherein the chemokine concentration
gradient is selected from the group consisting of SDF-1a, SDF-1p, IP-10, MIG,
GROua, GROB, GROy, IL-8, PF4, MCP, MIP-1a, MIP-1pB, MIP-1y (mouse), MCP-2,
MCP-3, MCP-4, MCP-5 (mouse), RANTES, fractalkine, lymphotactin, CXC, IL.-8,
GCP-2, ENA-78, NAP-2, IP-10, MIG, I-TAC, SDF-10, BCA-1, PF4, Bolekine,

RECTIFIED SHEET (RULE 91) ISA/US



gradi ent co-existing with the first gradient. 43. The

met hod of claim?25, wherein the cell is an adult cell
woé2oo4agi6aet hod of claim 25, wherein the cell PETAS2003/038958

human cell. 10 45. The nmethod of claim 25, wherein

the cell is a primary cell. 46. The nmethod of claim

25, wherein the cell is a henopoietic cell. 47. The

nmet hod of claim?25, wherein the cell is a T

| ynphocyte. 48. The nethod of claim25, wherein the

cell is a neural cell. 49. A nefhed for inhibiting

cel | HGGel, dxuletastingr(HEIChYy MBP-DoRetadih, Ergpxan-2 QVIPIF2), Eotaxin-3

;Sgﬁtr @ﬁdgt e, Ag@f G %o(% g&lg\%efgﬁ?'sé (IY‘M{E Aldus-1), ELC

expr e@diPe3p)dk I09DC-CK ammmmnoef)r "EECKV@TAK MPﬁHJ OATP-3),

f uget BPS @R MECTENE 4R o LG s siiabpding i cxac
nugl eF@claclkihe @ﬂetﬂot@@@ﬂ) hEEIT AXOcdntentrbfién gredibasl of cl ai m

49, whereipn th uget axi_s s i fic gene expression
product i s% s?ré‘ﬁgiel 1193 Oﬁﬁlla@%?é’vheseznt ¢ RECNH EQNGiratjpn gradient is

cl ai my d@okivbednBédiratifiegradiemal i ng nol ecule is selected
fromthe group conS|st|ng of cell division cycle 4

annexi n A333- Rapihe giethod 9é Claim 82.adheredethe gyinking éomale,ttaapn gradient
gg eny{sat Rty bk %’oup]c%lﬁm%r@%f% @(o@(ﬁrﬁ' cBnceﬁﬁ&{loB@?acﬁQP is

di ssoci ation i nhibitor al he neth

cl@i neodeptediinat tiegrouh eorsisting IOF PaF.biferaylaged; r@ptsfbls,éé&aebTBLl and
f I
rom ?Q LREALAD s Idih Qf&@& dR@B ‘G}?(E&i@]f%% XA, 1p-10,

(cdc4 somal prétein ssoci at’ed
pr ot eMiGzl-T@fEP&@Bw,e@@Adt BF4, MmeaMéﬂleIP HARANTES, HCC-1,

pr ot eljop Kiiass, (el Axc 4 PURSEGIALS 1S SRLEHIEE 2, M-
LM AT ARE 1!

phospho |ﬁase nitric o
p hos pRatbkidyEotmos2 (MIPIER) Hrosiind ( ESG); MINGSIRAR G $d.OMERodus-2,

K107 Sok iR Ep S ARE. KBERG) b a5 15 naE- it arc,

ex pr eAMAG-1pMEGK; CTIAK, Mmu (SIERB), MIRFS FHEC-2) HOE-a(6aC-4),

e riAtRa Uposeh &t @ietsoy T amha Rne b g rggline

mat ri meruedtadtm;j SDIFol o2 SDF41 p| feSSDEABEL-T, T04) 1A% [DH4QURS, TL-6, TL-

consi t chitinase 3-1like 1 (¢ il age
o ycofy ALY SR e ANl i NG T & rplogptsgmacrophage
cef | ﬁaﬁlwmg ELettr @GRE-COBY, Braulodyd aiwmﬁﬁmhﬁgﬁa@to% (G-

(neutrthll col | agenase), .integrin c asm c

5 assbePhiagrophage éPlﬁnﬂStllel@:tmgl petord- E§5)e ABEH: F%g?elrgand
donai QEeenNbRITIA, rbﬂ)lotﬁelmeaﬂﬂtd?ﬁlb' l%lanc}/cont:éﬂﬁ%u@{‘ h@efts.1

vascul ar endothelial growth factor (VEGH), i bul i n 1,
34.  The method of claim 25, wherein the nucleic a01d expression profile
is determined at two different concentrations of agent.
25 35. The method of claim 34, wherein the two different concentrations of
agent are a zero concentration of agent and a non-zero concentration of agent.
36. The method of claim 35, wherein the cell at a zero concentration of
gradient has migrated through a gradient.
37.  The method of claim 25, wherein the nucleic acid expression profile
30 is determined by Northern analysis.

38.  The method of claim 25, wherein the nucleic acid expression profile

is determined by polymerase chain reaction (PCR) analysis.



carci noenbryoni c antigen-rel ated cell adhesion

nmol ecul e 3, and | ysosoi nal - associ ated nenbrane
wonoei@ssiei. 56. The nmet hod of clai m49, wherei RCThS2003/038958

fugetaxis specific gene 10 expression product is a

cytoskel eton related nol ecule. 57. The nethod of claim

56, wherein the cytoskeleton related nolecule is

selected fromthe group consisting of ankyrin 1

(erythrocytic), S 100 calciumbinding protein A 12

(calgranulin C, plectin 1 (intéknediate filanent

bi ndi ng pri% ei rhe nEGORDS claim 25, othetein the asdeic aeid expression profile

prote iated protein I A 15

like %?g?gﬁﬁai%{b§§§gagy%ﬁ%%%§ggte|n (actin filanent,

gel sol i n- 140ke) Thanttimdlo§ claim 25, whaeir the atajlienti8 a sﬂib gradlent

gene. exprisel ane peREr i & Suet Il R s RieRRE sy
The ngadied. of cI ai m 58, wherein the cell cycle

nol ecul e i fromthe onsi sti ng of
Vit Har d: ZodRE PRI 3" el b Wi ftha Erien congHg gopeond
honol g:rgdleﬂucpmatmgwwﬁh temengrarn?4p3), |ectin,

(gal act OSI e- bl)).]i‘{dl n&@gB?gl ectin_3), RAB31 (msnber RAS

oncogene 4 Elm’(ﬁaévélé‘iﬁmm%?e“lﬁé’i*rﬂ% B.

(mi t 0gen- r4es poITHk WRHRAVSABAPI D Wikl thRAEEs QW&IIRAS
om:ogene famly, pseudgqene 1), and growt h
C

ferent i%at i or ¢ Hicthed ofClaipe2 % wherpinghereqlhis @ pemary egllm
49, wher eigq, t hené HRRLAXE SaiRPLC lehbl%lrlgng @eq i€} ﬂfrﬁéﬁt}ée?ﬁ cell.

product IS _an inmmune response rel at ecu

The net hod7ef dhamsthed of ¢lkiay 25, whetein thereaiie a Tdsippivsgte.
related ngl ec%érﬂe&ﬁ&‘sm&hﬁg Whgrg}nt gce@lrlggﬁeuralc 11.
consi sting of major histoconpdti

1, DR al gfa), ASndtbed f@ailmlmmgmeﬂdmgwgixprcom@rmng\S

( al gr anul

WOy Oy sy halhe BTN IHRS (I & BT PUE R bt o

5A sinkibits 4 fugetaxib FI@CIﬁ}Ztgelkﬂ axpressitef pmdlho] an(e(B;mm%f@yﬁ\)e to
Mgk, 8 Qiul ocyte chenotactic protein 2), Fc

frag P g%ge gG bi nding protein, CD24 antigen (small

cel I | ung 56ar cThomethod uddlgim 49, ahere@eany fugbfkis sleasis ghie

t t | vat t 2004/ 053165
e CaBsboagshis STl G aRE et . T cel i

@6t i vati 081(i nThemstdd bﬁctlzﬁrrﬁwpﬁvﬁél‘éin&ﬂé fugdtils dpebifié @ene
protein S’E}/nrosl ne. phosphatase, . T cell receptor gamm

cons tARiEssion Brodust is asignalifegrolgétlira | ocus, cyt ochr one

P450 ( subfsam | Yhd M&ho@@f e v Qﬁex@m theeéi 1ﬁé ﬁx@ﬁ:cﬁé is selected
oneg droxyl ase). 5 62. The net hod claim4

wher f Sroupropy ing Af seliiviEoe el 4% annwmhbwa@fne
cl ai ﬁi‘uérl%e)tld@r&ﬁlﬁhé‘e £2B18r, G0Ny B dyRBs O£ GUKSpihdIng préRid, BndRho GDP

25  dissociation inhibitor alpha.

cl ass

53.  The method of claim 52, wherein the signaling molecule is selected
from the group consisting of cell division cycle 42 (cdc42), ribosomal protein S6
kinase, BAll-associated protein 2, GTPase regulator associated with FAK, protein
kinase C-beta 1, phosphoinositide-specific phospholipase C-beta 1, nitric oxide

30  synthase 1, phosphatidylinositol-4-phosphate 5-kinase, and MAP kinase kinase
kinase kinase 4.
54.  The method of claim 49, wherein the fugetaxis specific gene

expression product is a extracellular matrix related molecule.



subj ect having or at risk of having an abnormal imune

response. 64. The nethod of claim49, wherein the cel
woo0@/osessal cell. 65. The nmethod of cl ai m 49, painaISe08/038958

the fugetaxis specific gene 10 expression product is

chenokine (G X3-C) receptor 1. 66. A nethod for

inhibiting cell chenbtaxis conprising contacting a

cell undergoing or likely to undergo chenptaxis with

an agent that inhibits a chenpbtaxis specific gene

expression product in an amount7effective to inhibit

chenot axi s55.15 1613 meTmﬂ offelafi®sl, sthe{c‘dnﬁihﬁbﬁtfacel\hhﬁrﬁdtﬂx teled
chenot afél s speci f expressi on. product

nucl efeleglp & sslectgd %@ tﬂwoumonsw Higerer ke L{chrisee
wher e 2(:6149&6&@9 chiRirdehPRYRE aftflch-re188d celNRINBRIN@Hlefle 6, matrix

claim erelnthe contactlng occurs in vivo in a
subj e@@taH@anW@aﬁ?rS @eutrqphik coffagprase)nicgrin SHARIARIE dPRAIINe

r e§ POi3 1atgng?rﬂr2)%m lT%ol‘ff?{c@f?&egﬁbr&o%ér{ﬂo%m—%ﬂﬁh@ 1 BSithelial V-

abnor ma ne résponse i s an | nmat ory response.
71. Thike ansigerotl vescular endetbgHal anpveth daotort(MEGED dtvliml,

i Mun

ot hodSFoRRT il et TG L ERARIRD, alfiyeckifal
25 sehsodtiged fmemmanhmo@ﬁrohp consi st | ng of rheunatoid
arthritis h@}e )}1% Ctihosde faim 2@?‘ em the%ﬁége?a&?sssggdlﬁc gene

system c I?qus osus
e e e pegressipe lprddut, is a ngtamlhmn irelatgd amlesuleJ\/G) :

s mLo s I Loy RO s SOt e
aﬁt Olmjﬁﬂﬁﬂt&l ﬁ‘tﬁﬁl ﬂie)ghmp coRdBIAE aflf arﬂdyfjl@ il lﬁéfyﬂ’lﬁ)cync), S100 calcium-binding
thro ocyt a C oaer

ot |- DO ALE st o HesDs | TR Hsent binding migtein.

di SeasEokI)Ohicr@sild-hsSociR@ fibeinRIFERB) afitraiubule dbsopiatel pfotein 1A
Addi son' s di sease, autoi mmune-associ at edlsloﬂnﬂ(tl lity
1

glonels BREEMMILES capringprotey (aeipdipment ¢ ¢), and akyrin 2
gl omeg ﬂéh%@lghrl tis, proliferative glonerul onephritis),

bul | ous 004/ 053165 PCT/ US2003/038958 -74

penphi goi d38.Sj obrearetiodsaf slaig AR, whepripy the fugegaisspefifiegene

and a&gé%g%ﬂbﬁ?@%&ﬁcycg%dlé&ﬁs 73. The method of

cl ai rein the abnormal | nmune response is a
graft versi® hoBe m@wmfﬁblm 58, mhereipgherpell perde welegylajspelected

o, L0 UL O S ARREIAL RS R ES) A
cI ai rmﬂo@genﬁmrellcrg, tipevakin 2 fralcogege M1i3ededts, (gelasiesidebinding,
galectin 3), RAB31 (member RAS oncogene family), disabled (Drosophila)
homolog 2 (mitogen-responsive phosphoprotein), RAB9 (member RAS oncogene
family, pseudogene 1), and growth differentiation factor 8.
25 60.  The method of claim 49, wherein the fugetaxis specific gene
expression product is an immune response related molecule.
61.  The method of claim 61, wherein the immune response related
molecule is selected from the group consisting of major histocompatibility complex
(class IL, DR alpha), S100 calcium-binding protein A8 (calgranulin A), small
30 inducible cytokine subfamily A (Cys-Cys), eukaryotic translation initiation factor
54, small inducible cytokine subfamily B (Cys-X-Cys) (member 6, granulocyte
chemotactic protein 2), Fc fragment of IgG binding protein, CD24 antigen (small

cell lung carcinoma cluster 4 antigen), MHC class II transactivator, T cell receptor



fromthe group consisting of G protein-coupled

receptor kinase 6, vaccinia related kinase 1, PTK2
wonRoei4aissies yr osi ne ki nase 2, STAM | i ke protein PCT/US2003/038958

contai ning SH3 and 10 | TAM domai ns 2, signal -induced

proliferation-associ ated gene 1, CD47 antigen

(Rh-related antigen, integrin-associated signal

transducer), and protein tyrosine phosphatase

(non-receptor type 12). 76. The nethod of claim 74,

wherein the signaling nol ecul e-73-selected fromthe

gr oup (alghashat), Tgeb betREHE ((fcpsnadd lad Resiesivni MEBQ)like MAein

ki nasge kinase 15 kinase kinase 2, guanine.nucl eotide

b1 nd NG BGPTSR B e EapLay ] Cal reoepor gamma
cdc42idoud) dytochrine P4s (]‘(s%fﬂﬂﬁ}el\b?bé‘lypc?@ilde SHEuKoReheBS biega
MAP kj nhase. 7, autotaxin, inositol 1,4,5-triphosphate

r eceptBFOXY I8k phoi nosi ti de- 3- ki nase gamma, PT

phesphat asg. ( noneheget@ehim BAS R e QEEishindGnuNedpr
(GAP), RAS guar%ls rel easi ng grotel_n 2, and Arp23 |
conpl ex 20¥pa shisaritod of glainy 49, Prhereiibthe sentagting logguss ig@ivo in a
wher ebbjdehRavaRerat A4 of hRREM dtnoSeh %Pmﬁff@{eﬁ%al%@n

product is a extracellular matrix rel ated ecul e.

78. The nethod Tor nesthadmf phaim devherain thaselbistamgurel ¢elil ar
matri x relgated | & . I I g
consi st ng;ﬁc')f sTpglc%)tr%lldl n f?fffa-ﬁ%%%r@%&eﬂggtﬁ?%gaépﬁa%gﬁy&ne
mhf r | sxpprseipe prefuctdethengline (GE8-Reteptordl pha 1), CD31
adhesi on ec | v. rotein A33,
and angi o-rga%lésogalL %‘tmehé&?ﬁ;@?g@g?%/&?ecﬁm%ra %1% gu&ﬁ.&‘ . The
met hod of @hiactngbcellwindergoing doHekehie nmiaxe shespeaxisfwith an agent

Sene WP ShaR e RSP R S b e

cyt oskbibatchemotetiat ed nol ecule is selected fromthe

grpoup consj.sti of .acti.n related protejn 23 .conmplex
CEbhnt o750 theGepiior Pt blyBerdlt S Ehetndips S e
r el at egrasEibii prodagsochiachodtdrapegagendent regul at or of

chromatin (subfam | , .henb ), .spectrjn beta

(non- eryt ocytﬁls “'1%/}}0% Ahfla %i I"‘fi@’f?_ﬂn *g‘ﬁ Fﬁ)b@ﬁtlma@nsceﬂ-
(regul atorgp), Keeaidthdbdbf clain@b6®) Mheteinthd coiing 3BRkINE vivo in a
pr ot ei n,% ctin filanment, nuscle Z-line, alpha 2). WO
2004/ DESTEHVIETF BiSIE08 hevdapmebnorm] gamungrespttod of

ch@i m 66, wher aihg nfefRdOREER 66 WheRREME bbforA&NGimune response is
expression product is a cell cycle nolecule. 82. The

et hot i8flarematory BIponggher ei n the cell cycle nolecule is

sel ected Ar omﬁg%eg{og%@clﬁéﬂ{‘éd, SnkbRe Mk abrFrm b RO Fesponse is
activating protein 1, v-ma muscul oaponeurotic

fi br cxeut@mEmMUpLEspeNse.oncogene honol og,

cyclin-depgnden, nl‘e\'t/{;{%ﬁ%? clg&Pﬂz _\’Jhlﬁllé?r) th% gutoﬂ;l%zl%e.re ponse is
i nduci bl e early gro response 2, retinoic aci &
r Z¢ e ptetected ifiphathe gromp haiséstipg afrbéuntgoid artiitesy Ceabinly distasd,nultiple

RAS pé%iercpsgs?gyesjce?nig utp{1§/ earglt%matosus (SLE), autoimmune encephalomyelitis,

myasthenia gravis (MG), Hashimoto’s thyroiditis, Goodpasture’s syndrome,
pemphigus (e.g., pemphigus vulgaris), Grave’s disease, autoimmune hemolytic
anemia, autoimmune thrombocytopenic purpura, scleroderma with anti-collagen

30  antibodies, mixed connective tissue disease, polymyositis, pernicious anemia,
idiopathic Addison’s disease, autoimmune-associated infertility, glomerulonephritis

(e.g., crescentic glomerulonephritis, proliferative glomerulonephritis), bullous



(GlPase activating protein, 3-1ns-1,3,4,5, -P4 binding

protein), cell division cycle 27, programed cel
wdead4#vs2iesc- myc bi ndi ng protein, mtogen-acti varceas2003/038958

protein 10 ki nase kinase kinase 1, TGF beta receptor

[1l (betaglycan, 300 kDa), and Gl to S phase

transition 1. 83. The nethod of claim66, wherein the

chenot axi s specific gene expression product is an

i mmune response rel ated nol ecul e. 84. The net hod of

cl aim 83, wherein the i mune re§pense related 15

ol ec yfpligois &j@eedsyhtome! suliresifarce i atioignede diabetes

maj or hi stoconpatibility conplex class Il DQ beta 1,

bone M&Hw stromal cell antigen 2, Burkitt |ynmphona

receptor 43 ( GHRehdiiidtd cRiR 66, wherdiXfidabnorkbl/infiine 3€Ponse is a
(p4l), Stat2 type a, T cell imune regulator 1, and

i nt er B@erFuPhost weRWEDr . 85. The net hod of cl ai m 66,

wherei n they celfpel SeRod B dlafth 668 herein 88 B&nothxiSTEIBBH gene
for promoting cell fugetaxis conprising contacting a

cel | wknréssign porduettearsignatiag aplastlet hat pr onot es

fugetaxis in a quwg% [ : r i lecule is selected
f uget axi s. 475”87. n]:Ihﬁe net oofgfa%ﬁ%%’l‘g}%ﬁ%lgg? S%r% e ?%ue? l.s Seleete

cont a@inrthe goopicasising/ oo pioteircoupledjreasptoh kinpse, saccinia related
di sorder ch teri.z . ' 88,

The. nBeRs: SR PRIHE Biloe RGE 2 TAMARE BliiEin chitatifiy SH3 and

hafat tpaMetonzis@l signal-g8iuceiheolifetaliadassbciatbdgame88CD47 antigen
wher ei enatopqietic cel cyte. .90

th I, LS T .1 h .
The! mafitsified SERGT Rt e i DrabagicRAG Biip gitdsine
cel | . ph&phatdse (@inh@ckpta@ityperiayot i ng cel | chenot axi s
conprisin 0 ntacti .cell wth_a non:chenpkine
coont | thatT6r oredesiugihsfair 7. whPrein 4% sHDRHE BRFRLY podected
fmo pr fﬂﬂﬁ{tﬁe gﬂbﬁﬂt%rﬂié:tiﬁg of K 21 (iecal@ihbash Kihase), MAQBE) Qihasie kinase
erein the contacting occurs. in vivag i ubj e
havi n§Nasediast aeaua@ﬁa%%@wﬁP gléelnsyrqt%i&p}’nfo?%éﬁ@w%‘% é%eg'ﬁor)a
VO 20@&4@5&3&%9 1 RGEMUSA0 BétH IBIBBF (RAIGPSBA), Mep MRh&OM autotaxin,

of claim erein the cell is a hematopoietic cell

94. TH®sktIettriphosphale scoptor, phespheinpositie-isnse spumet it
Sﬁl | ipﬁos?h&asel(ﬂdﬁpﬂaé’ébﬁrﬁ RAPp2 1 PeSeifBEMRAEbr @G AP), RAR Syl
erein the cell is a neural cell. 5 96. The nethod of
cl ai mrdeasing pegdein handeArn2y erannlesAdfhPasuniti s a sel ect ed
I: Z? Imst h g o EZ’? Iu? i "glféglz%tﬁéd %a%% gg{ Witk thg%h&ﬁl)tjaﬁﬁ spiific gene
, ytes and nmacrophages.
expression product is a extracellular matrix related molecule.

78. The method of claim 77, wherein the extracellular matrix related
molecule is selected from the group consisting of spondin 1 (f-spondin, extracellular
matrix protein), collagen type X VIII (alpha 1), CD31 adhesion molecule, tetraspan

25 3, glycoprotein A33, and angio-associated migratory cell protein.

79.  The method of claim 66, wherein the chemotaxis specific gene
expression product is a cytoskeleton related molecule.

80.  The method of claim 79, wherein the cytoskeleton related molecule is
selected from the group consisting of actin related protein 23 complex (subunit 4, 20

30 kD), tropomyosin 2 (beta), SWISNF related matrix associated actin dependent
regulator of chromatin (subfamily a, member 5), spectrin beta (non-erythrocytic 1),
myosin light polypeptide 5 (regulatory), keratin 1, plakophilin 4, and capping

protein (actin filament, muscle Z-line, alpha 2).



97. The nethod of claim 96, wherein the immune cell is

an inflammatory selected fromthe group consisting of
woewiwosplss| s, basophils, eosinophils and mast P&®/US2003/038958

cells. 98. The nmethod of claim88 and 93, wherein the

hemat opoi etic cell is an inmmune cell is a selected

fromthe group consisting of T-cells, B-cells, NK

cells, dendritic cells, nonocytes and macrophages.

99. The nethod of claim98, wherein the immune cell is

an inflammtory 15 selected f7dm the group consisting

of neutrophi l s’[hebmsthxpiﬂﬂcknjm 66 svirogih iHeshemelaximspecific gene

cells, 100. d ng neut r ophi

chensiron R e il S dER g a meut r ophi 1 wi th

IL-8 in agp. aﬁﬁmtme&ﬁcfcbtﬁ’[clav;ﬁ 811,0N1|[Br@ﬂﬂie&elt hﬁm)mabeblﬂe is selected

101. _The, net hod of wherei.n th r ophi
o SRR Bt re st SO Ash B PR YRE

192. m&@lé@bﬁeﬁﬁbtﬁfﬁb%satcmnl Qikfian‘)\lblﬁfogd:ﬂe hbhﬁldgowdm dependent

concentration of |L- bout
aboukuewd?&%k@ 1%315 GFﬁﬂé‘d'r‘ﬁé‘?lﬁ RERIDCHOY %03%73/ r‘Wﬁ%’F@Flﬂ

the ¢cQBLBLIPIRYaRGRALE %rdrﬁbti‘{lF \é@mblex Subufii lpo qrAs PRVprB@inuctivator
di sorder characterized neut r ophi

chembERass sctpstingproieih a-Iiet %d? 6?4 hélvdalilaﬁrwgﬂ SfH&ivdsion cycle
the gy Spﬁ‘%ﬁ%m'e& BB/ £ @ Iﬁ)rc%cﬁﬁlgeproﬁﬁloﬂﬂog&%h%té@ oféfn

bacterial I nfections and granul omat ous di Seases.

The Hivesddnase kinpse ImT G etairesptor B (hetaglyican, 3PB Pk elnct ‘81 toS

the a material surface coated wth IL-8.

106. #%k%&ﬁﬁﬁﬂﬁlof claim 105, wherein the materi al

surf ace i 83.i mpllmnnetbiod BB lajintohi whar¢ie thesbpmetexis sprpificpgae
i.ded to the

ub] Sep ey GH e bohie Bplsl oRiAKERE (0

2004/ 0531686 PCIHcUsaDOBIEE0SS, Whe?é‘in IR8mmAnpetshote faated

.oNot i ng, ney et axis.
HEC SR TES R BB R R AT W e
f ugetctxs B DQLBDa 1, Hore matrbwdtrahalckh amngi:ﬁ)8 Bummrlgmphdrimareceptor
neut rophil .is contac gg | trati
EACTIMERC S TR T T R -
COoNC egdula8dri 10 Mdihtetlbulln R Sreciérveen about 1 mi crogram ni
to about 10 m ¢rogr é¥1” 111. The ne tnod of ¢l ai m
108, wher é?n tﬁ%" ‘%@ﬁ?n;g ql4igy %c\‘f{}ffrgm ithe otiHa peyr céll
99bj ect h @5' | NgA g RITOIROmOtha @tfesdaactoprikiagk of
neut r ophi | %etaX|s .
conta cting a cell with a non-chemokine agent that promotes fugetaxis in an
amount effective to promote fugetaxis.
87.  The method of claim 86, wherein the contacting occurs in vivo in a
subject having a disorder characterized by lack of fugetaxis.
25 88.  The method of claim 86, wherein the cell is a hematopoietic cell.
89.  The method of claim 88, wherein the hematopoietic cell isa T
lymphocyte.
90.  The method of claim 86, wherein the cell is a neural cell.
91. A method for promoting cell chemotaxis comprising
30 contacting a cell with a non-chemokine agent that promotes chemotaxis in an
amount effective to promote chemotaxis.

92.  The method of claim 91, wherein the contacting occurs in vivo in a

subject having a disorder characterized by lack of chemotaxis.
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transpl anted organ or tissue, rheumatoid arthritis,

aut om mmune di seases and asthma. 113. The net hod of

claim 108, wherein IL-8 is provided to the subject on

a material surface coated with IL-8. 15 114. The
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99.  The method of claim 98, wherein the immune cell is an inflammatory
15  selected from the group consisting of neutrophils, basophils, eosinophils and mast
cells.
100. A method for promoting neutrophil chemotaxis comprising
contacting a neutrophil with IL-8 in an amount effective to promote chemotaxis.
101. The method of claim 100, wherein the neutrophil is contacted with a
20  low concentration of IL-8.
102. The method of claim 101, wherein the low concentration of IL-8 is
between about 10 ng/ml to about 500 ng/ml.
103. The method of claim 100, wherein the contacting occurs in vivo in a
subject having a disorder characterized by lack of neutrophil chemotaxis.
25 104. The method of claim 103, wherein the disorder is selected from the
group consisting of bacterial infections and granulomatous diseases.
105. The method of claim 103, wherein IL-8 is provided to the subject on
a material surface coated with IL-8.
106. The method of claim 105, wherein the material surface is implanted
30  within the subject.
107. The method of claim 103, wherein IL-8 is provided to the subject in a

controlled release formulation.
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108. A method for promoting neutrophil fugetaxis comprising contacting a

neutrophil with IL-8 in an amount effective to promote fugetaxis.

109. The method of claim 108, wherein the neutrophil is contacted wih a
high concentration of IL-8.

110. The method of claim 109, wherein the concentration of IL-8 is
between about 1 microgram/ml to about 10 micrograms/ml.

111. The method of claim 108, wherein the contacting occurs in vivo in a
subject having a disorder characterized by lack of neutrophil fugetaxis.

112. The method of claim 111, wherein the disorder is selected from the
group consisting of inflammatory or immune mediated diseases, rejection of a
transplanted organ or tissue, rheumatoid arthritis, automimmune diseases and
asthma.

113.  The method of claim 108, wherein IL-8 is provided to the subject on
a material surface coated with IL-8.

114. The method of claim 113, wherein the material surface is implanted
within the subject.

115. The method of claim 108, wherein IL-8 is provided to the subject in a
controlled release formulation.

116. A method for inhibiting IL-8 induced neutrophil chemotaxis
comprising contacting a neutrophil with wortmannin in an amount effective to
inhibit chemotaxis and optionally induce fugetaxis by the neutrophil.

117. A method for inhibiting IL-8 induced neutrophil fugetaxis comprising
contacting a neutrophil with 1.Y294002 in an amount effective to inhibit fugetaxis
and optionally induce chemotaxis by the neutrophil.

118. The method of claim 4 or 30, wherein the chemokine concentration
gradient is a SDF-1 concentration gradient.

119. The method of claim 4 or 30, wherein the chemokine concentration
gradient is an IL-8 concentration gradient.

120.  The method of claim 6 or 32, wherein the cytokine concentration
gradient is a SDF-1 concentration gradient.

121.  The method of claim 6 or 32, wherein the cytokine concentration

gradient is an IL-8 concentration gradient.



