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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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towards a decreasing concentration of an agent, and

chenoki nesis, which is the random novenent of cells.
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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



and potential phosphorylation sites lie within the

third cytoplasm c | oop and/or the carboxy-term nus.
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movement is concentration-dependent, and is mediated via the CXCR4 receptor, Gai
protein and PI-3 kinase (Nature Medicine 2000; 6,543). The switch from a
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
through a gradient also induces changes in gene
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edge of a cell is exposed to a different
concentration of agent than is the | aggi ng edge of the
cell. Thus, in one aspect, the invention provides a
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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
wW®EDB405H65 SDF-1(3, IP- 10, MG GRCa, GROG GRET/USA03/038958
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MCP-2, MCP-3, MCP-4, MCP-5 (nouse), RANTES,
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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-1p, 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, IFN-B, IFN-y, granulocyte-
macrophage colony stimulating factor (GM-CSF), granulocyte colony stimulating



be fugetactic mgration or chenotactic mgration. 10
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gradient. In yet another enbodi nent, the nethod

further conprises a conbination gradient, wherein at
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nitri cbfmhpmetagly Qt fuggtem_s_ andstherefore, the gene expression product canbea

phosph lngéékis%gfdﬁ%%s‘é naszggﬁé‘{n%fiéctk' nase, and MAP

ki nase I nase ‘anot her enbodi nent ,
th2s fu g et axh snahe@iifect tl@emnemppreﬂdescmnghmﬂf% inhitstirgreell

extracgl Lul.ar matrix rel ated .

enbod Perbs ot b G PR TR U feP b N hpms

may bewhleheadeatthitrighibitdwefugstadipspecifis igatel expresfiorcgroduchms@ amount
) 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, Rap1l 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
woredoalsaps ot ei nase 8 (neutrophil col |l agenase) , PCHUSYNS/ 088958

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 it7Fs not so linmted. 15

I n yetdmnu&timnnlahﬁmdlphe,rﬁuﬁ ittisveot faulimttedils anghariembodigenie the

k . .
e U T T .
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f uget anatsx sqited mplecylemey by priested fonm (e gV cosisting of ghifinase 3-
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sel ect om consi st 1 ng
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honol o -
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oo s RENRL i RUBRRRSRL Hetly e oY BBy TP TR R o By onic
di ff ermgemteiaml ceH adlsiof mdbechilei 3 butdt isadt sedinditedi t ed. I n

th mbodi f
o ossi on e antrlmesh 4 koS BRI edneREP rign products
mol ecud @oskéletoh mIMétEmbESmé) NTke ¢}ﬁds&éladn fﬁlﬂtﬁhﬂbl@cﬂﬁmaﬁi e selected

sel ect d fromthe roup .c nS| tin

hi st oo At BIPe)BRSe ﬁé&@gwcyt%?eg?% Bligym-biagpg protein
cal ci UMi)(cal@tdﬁGhrDCpbﬁbﬂn A&n{eﬁﬂém@ﬂu&ﬂeﬂ bidingpreieln, 500kD), and
i nduci bl e cgt oki ne_ subfamly Q/ eukar ot| c

t r ans| AKYHH Krf?il’fqnélt)ﬂ“é‘ﬁrq‘é{’é‘%eof}ss%@ e cTpfresu

2084/ Oa%%&éefﬁdem%oﬁl@&%&iﬁﬂwﬁ cap\ptr@@r&@inw%mman B

(Cys-X-Cy ﬁ@ er 6, granul ocyte chenotactic protein
2), 1510}1&@ {b“éﬁlﬁlgf(ss%ilﬁ’éh?%g protein, CD24 antigen

(smal | cellj | (gL .
cyt ochr one Pdsf%llg oglﬁagfe ﬂan%e& Métﬁgggtai/{iggﬁ% c%% expression product is

| eukot & ¢edrryclBancinenlya Thi y‘d{@m&ﬂ raglegule nwad)ecﬂeh‘cst@d fom the group
trans c?o'il%lgﬁ{&oc{f ’V—th ﬁeﬁ‘hgl gﬁ?&:ﬁ%rpl feﬁﬁé &I?&ﬂgaww{l%pcggﬁn% %blnolog,

5 activa increased [ate expression
pr2ft ei lipdcylino? (oneogeho4ph 3 tlesie, (gdlactosidd-bindivg @bctlrgé)nﬁam 1

const Rlsfr 18RRI L AYTFRE D5 2 it
speci f ﬂe@pogameplﬁ»splf@&sem)w RmBﬂC(uﬁtnbbeRAS beovgsrierfemily, pseudogene 1),
(G X3- (%?d ; ecﬁ%lt?erentlatlon 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



I n anot her aspect, the invention provides a nmethod for
inhibiting cell 10 chenotaxis conprising contacting a

wa@ edo/osaeer goi ng or likely to undergo chenot axPGT/USR0031038958
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 ment, the-8ontacting occurs in
vi vo iaytakirsusbplewily Be(iysd-Cys) nembdr $kgrafiulpeytd ehgmatactic protein 2),
abnor ng| . | r e ' t .
abror gy e EHE IS SRSl CB%: SEREEIAIRT o A curcingma ctuster
I N anot agigendyactihremnt P450 liabfaatilydVirppolypeptide3, lekpivieseB4 omega

i's an .autoi onse. The aut.oi ne r onse

my - DD SR TR fgsebte h P TR AR i, 7 ce

I hesumedceivalioa (inbiehdet! $ate &lpdasion), MKFeRERe prafimiyitosing pRosphatase, T
sclerosis, system c | upus %ﬂé hemat osus (ﬁL%; .\ limited
aut oi rfifHEecePREUTAR FAIAET 3 1§11 TopFRIE sAIHMA oGRS Dptdt if Rpyso limited.
Hashi mot o' gy b ivkRE ShbddimerfEaREIRRSHIEE SpedificHeRSIE@R®Bsion product is
penphi gus (e. g. penphlggs vul garis), Gave's disease,

aut oi ngreking Erai3ye) receRfEdi a, aut oi nmune

thronbocyt qp ﬁﬁﬁtgcr REWRLURR inREHGT FHRNEE Hbthdy RP gi:hibiting cell

col 'agen antibodies, m xed connective tissue disease, .
pol Oy myeksmptaxis cpmprisieg enntactns aerdlrindergpia ophiltey to undergo chemotaxis
Add: son! . i . " . . e
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syndrone, i'nsulin resistance, and" aut or mune di abetes
nel | i tusleidacid orta peptideotln smther embedimehmths icell 1s aamombes cell.

e di ment,. t he abnormal i ne response. i s a graft .
veSus hostn PREFBRUERER nt (L RBATTSivb T Fr@lR! having ora
chenot sk of hayieg ad athofgedl émmyMiy egongn Ipoadembodiser, the abnormal
signaljng nolecule. I.n.a rel ated eandin%nt, Qf ¢ th

si gnal PHEMSFBERC PnEanBRPRJCSHPREMm e AY 1&‘1’8’3&]0 fment, the
consi sibnbnAimfruly @ik i€ anpltcithnide egborse K THaaRoihmune response

vaccinia related . kinase 1, PTK2 tein tyrosin .
ki nase™ay besekeet e 1F gtoup ForisisHREp s eI FEsyEyohn's discase,
208/ Of3liph sBERsISRO0ROIRARS thenfatdshAW LD MldiSmane
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si gnal shaRRRING S aus g{lg RPhGu VAR, Bve’ PRIOGE) @hBHGnune
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o ki e oA TLE, HeARE b Rph E oIS O

r ec ept giomeymhmspliritisy) balldus gpemphigddd, rfjsg@reg a symdronte] insulin resistance,

E’EZSF’,')O hatase . (non: LeSelt s, BAS: R4S BN QL& 1aGhl Mkl

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 ment, the chenotaxis

WG p@aifiles gene expressi on product is a extrackCT/Ubzn3/038958
matrix related nolecule. In a related enbodi nent, the
extracellular matrix related nolecule is selected
fromthe group consisting of spondin 1 (f- spondin,
extracellular matrix protein), collagen type XVIII
(al pha 1), CD31 adhesion nolecule, tetraspan 3,
gl ycoprotein A33, and angi o- asso@rated i gratory cell
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rcopt G aniroeRh @b BRRERE otfed b RYI @k, Ryt adhesion
RAS p21i101|ecui¢ edtraspamt3, gytarrotein GBRBasel angivtassuciatayl migotey nell
3-1:{15-1 t3 4,5,-P4 binding protein), cell division

B programed cell death 2, c-nyc binding
protein, mlh Ogeémaﬁtﬁmmlthdcmmtﬁlsmped(ﬁmme ekprasiod product is a

I;In 3 aéicy%@k%eto ﬁejétgd {n?)%ﬁ@fet nc?lr{e llfte 3%8{?7@ gigfggokelfel?ar) related

PCT/ US%@@&IIQ&&QI@&ed frdf thagromEconsibid oTattn reldfedl protein 23 complex
chenot axi s, specj f

i e Heg i SOk b fraPm arn metinb S NISRE Fgied e Bsociated actin
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receptor bi nd I Ng roteln antl
(p4l1), st atIE opg prabegdimenic f:phemqﬁnmmemﬁggﬁnatewre@onmuﬂ isacell

inter| @A‘e’ Holéculd, SH AR ﬁﬂ]gocﬁxggﬁthﬁé céﬁ@%fétmolteaﬁe is selected from

i nventi1’on prOV|des a net pronntlng cel
f uget athe grovp eprsiging gf EOR taeptpragtivativg protei tl hV-alaf

o SRR 8°0 PBheEA e hAAE BBy S sensn
enbodi kiaake (CDEQ -like) 10 TGFB inducible early growth response 2, retinoic acid
receptor alpha, anaphase promoting complex subunit 10, RAS p21 protein activator
(GTPase activating protein, 3-Ins-1,3,4,5,-P4 binding protein), cell division cycle
30 27, programmed cell death 2, c-myc binding protein, mitogen-activated protein
kinase kinase kinase 1, TGF beta receptor III (betaglycan, 300 kDa), and G1 to S

phase transition 1.



10 contacting occurs in vivo in a subject having a

di sorder characterized by |lack of fugetaxis. In one
wepdveasitent, the cell is a hematopoietic cell,PEUUk2083038958

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 ampunt effective to

pronote chenmotaxis. In one enbodifent, the contacting

occurs in Vinose pmbedimg; @ephfmmtziwpamﬁc genecpapression product is an
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char ac i X
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the inVention pr v o
f uget aigmmhowne dn raﬂmxhexwp’ruoﬂmtemmrel csll isch izl a¢ll.i ng a

cell with I .an. appunt .effective to onpt
fugetaxis b etlﬂ‘éenﬂ%’tsra ﬁ’felmlsﬁdﬁn BHEORL ¥ 945 E’E‘ﬁ'ingn‘frfgé These
CORO acinclige e g ttiat nMitl\b@hlllsﬁn@ranllﬁ}cEt@Eudﬁan" Gresbonse to IL-8.
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f uget axP 15, BYORRIISTEFRONE IRP Y CPRAEPYE PSS ﬁa%(«e gf10 ng/ml to 500
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i nfl amrat ori/ I mmune nedi ated di seases, rejection of
a trandf-&n @é?m%wa/aﬂ 40 picsegram/mih wrdetsomebediaNis i s,

aut om K%Uﬂcﬁn%& SREnTentdn ﬁgr&@&eg HRthod{\for hﬁ\i&lgﬁl'l%)&utr%ﬂlﬂﬁfgratlon
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ar & nbxueetleting(the eoncenstatioreef . r egul at ed or down

regul at ed) I!n'?)né %ﬁ%&?ﬁl@nﬂ fle Hvelﬁholn:])g n?te%({glll‘fglelgr@fﬁoﬁng

or chenot axi s. Ina turt aspect

i nvent ¢hemotdxésdn p mguxrqpbg comprising contactmg 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
wo keod/osneiced fugetaxi s specific gene product SPOF/US1008038958
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
inhibit or enhance expression ofl-a chenotaxis
speci fi ¢ gdmenconprodsingthpneaition provideonmethot fatipnemeting fugetaxis
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| euk ot drb 818 Sissue ARethoid AMAY, Aot fnthitel diRhsed bDAs#Seh. | N

part on the finding that IL-8 induced  .chemptaxis of
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(converse anci n nduce uget a
neut r apé sff@p}s HL-30nduded fugstawis spegificgene pradyctscar 148 indised

t her eof C of wortmanni n. The
effe0|&gﬁgﬁgsse&¢ gE%Hm%?n is that anount effective

t o0 sel ect | Vi: ht;othenlemlbodlmlehi- ﬁxe invedtiangatodesrohethodsfoonhibiting

ro h tional I nhance hi

Fubr Ao GenSBi RoRtided RebROR SR rAGRR b ing of ey o
p rese ntmdelgb chémdiaxisiwith B8 lwsh mmunaéﬁ@ubaetoﬁﬂﬁbm onantlance
W th ot her s of enus. | n ano
rbod FERESIOR P SRR GREC i e RE PGB i one embodimen,
i nhi bi thé Béhtadfigg bécafth vivb il & biebjdcs hdaiPXriabiiskpfhavinged Ab@rmal
a neutrophil undergoing or likely to 5 undergo
f uget aI"NEIEROIE-8 in an anount effective to inhibit

orp@nhance 18%Ries bbodifént&hé BgRotakisSspSRBE bdne @x 8RN product is
expression product. In one enbodi nent, the contactin

occur st Immng &espens ralajes] welecle Thegmpping fesponsg relgted molecule may
havi ngbeaégle@tl@@ ﬁgﬁﬁ%e %l?gé:%smﬁﬁgsmﬂsﬁ GdPnZ &rd A @P@B Gro vy, CINC-1,

enbodi ment, fug I'S Specific gene expreéssion

pr odu cCIN@rz,aENA 78, N AR EIX, 688 h Ib- loednd Ted Bn@3a €1Gh end
The | ne.response rel ated nol ecule may be selected
fromt S”B‘ﬁ?) consisting of IL-8, GCP-2, Gro-cc, Go

(325 G o y, ThkMwedtion 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, Cba and | eukotrienes. The invention is further
wEe@asaes i n part on the finding that |L-8 i ndeCEUS2005038958

fugetaxis of neutrophils is selectively inhibited by

alternative P13K inhibitor LY294002, causing cells to

chenotax to all concentrations of IL-8. Accordingly,

in one enbodiment, the invention provides methods for

inhibiting IL-8 induced fugetaxis of neutrophils (and

conversely enhancing IL-8 inducel? chenot axis of

neut r othhptesdnciyf Bl THeshehadagnalso he perfijrmed with otherspecies of this

t hereof an effective anount of 20 P13K i nhi bitor

LY294082"> The effective amount of LY294002 is that

amount  ef fleahdtie etnbodialenic tHe\iﬁleyltlemﬂfrbhﬂés ahhetBod fod inhébiking

fugetaxi s af. tr.ophils. and Q tional |l t 0, enhanc

nedt r CPHEPPUHBREPS e Ring e ne deur el pBAGRIRE G Tkl to
et HodugRitodhgtxkavitiIer§ PranRehooht difeolifeas irhitiiCdr@Bhadte expression
this genus. These ?nd ot her oQbj ecés of the jnyention )
wi || bRl fEEein®aciin s erpressigtdraguct. Iy onogmbordiment the pontacting

Wi th theudes divb 8fh §BRe HaR s QR aOfiskidNBavifly A1 Hbn6ital Bithfte
DESCRI PTI ON OF THE NG§ The follow ng Detail ed

Descri feR®FE- gi ven by way of exanple, but not

i ntended t qplyifiler Ellﬂﬁoduﬂ&ﬁntthé 9%6&913%&%%&@(1& expression product is an
enbodi nment s gescrl 0 under st ood

coh§ unimiens rwppnsetrﬁete@m@bnplan Yhergoraunguipspgase related molecule may be

t oot ur SARKGACGE uBXond BEDACE GO A3, RS pEGRF vt
now bectéseENad/shyARey LX, ST | ILAliot dndJLa8a0Rd, €5a 8t

with reference to the acconpanying drawi ngs, in
whi ch: [9BSR/ 053165 PCT/ US2003/ 038958 - 13 Figure 1

is a scheﬁarneqm%hﬁan ﬁ@u&ﬁ@fﬁ‘éﬁﬁ%ﬂ& pe@hﬁﬂﬁi(ﬁﬁlﬁﬁg that IRWlinduced
fugetaxis in gration_assay. gures 2A and

2Blar efugetsisaf lileélgoelﬂlé\m %@&cwﬁbatn#\bée@jm AP Il dphibitor

that  1es64gb2 f&hﬁl@’@eﬁgt%@ﬁ@&k R POMBSREBRMs oRIL-BNAccordingly, in
cell surface. 5 Figures 3 through 8 indicate the genes

t hat apee q;mlg)ﬁlmqng Hetinyentipn prevides metheds for ighibiting T8 mnduced
changeggedyié éf ﬁjéutrgg‘rlﬁ g%dd@oh\yerk%géﬂhgﬁch%gﬂrﬁjﬁﬂu&ﬂ Ch&hs of

gradi ent” condi tion Accessli on
Nu mber geusnophils) by adiaidistering tora svbiecidia eqd theseaflsa effective amount of

(5“ ' E’iﬁ@inﬁ%ﬁ& R{%gwar ‘he g?@#{er 2 °?‘§tfbﬁtﬁ9 AR llfthétaimnount

|ca I'nNg genes y regulate
10 I\/ledeiiﬁamveto s€leetivekyi inEibit iL-Q mahhnehfuget@tls @Dieuttophils and optionally

Posi ti ye yal ues ar in
Negat | “5%\ cHaRP Eﬂ éipvvn |rX esg i atpr%lSence gi]@ |§m E‘ﬁ%lé‘l%thod can also be
< 0. O5perFarged Wltﬂodlepspeth dfahik gerihis. | ndi cati ng genes

that are di fe%‘eg :?n oltl?elr logj ects 8{" t'hgl t1n%entlon will 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
wa@e@4fBisegul ated in Chenptaxis; p < 0.05. 15 FTUS®0TH038958

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 Chenptaxis; p _< 0.05. Figure 6

depi cts Table 4, indicating geneBthat are

di fferenti dHigye i egpuscheraatici showith eheykatards ichenyakinesis, and fugetaxis in

Fuget t f SDF-1. Positive values are

upr egu%(at elg&?%lht?%%ﬁgget axi s; Negative values are

downr eg ul atfegjuremA:mgszmie scheplaﬁcsoshaﬁmgl{aiugtivedo‘;(vrdegﬁncm&nts that

Tabl e J[{]ﬂl catl enes t hat ar pf erentially

regul at’ 5‘& OW%(‘} © COgIREMSTLR aé:ﬁ‘t s of

SDF5 1. PosiRigwes Y hkdigh Safidicatpthe géﬂeatlﬁdal’e RigniGio@nyt(pxalae < to

0- 0. FPire Fingi DB UR i e g g gtedBpcgonditons

are di pfggrent Geh B}(nl{)@@déks?drﬁqiuthlﬁbrs &0 pMailicd 8 Misther describe the
Fuget aX| rggradl ents of SDF- 1. P05|t|ve val ues are

upr eguldgitifiedigane AdIEE axi s; Negative val ues are

downr egul atF—‘lgurb A dEHeRTLE I Smdllaat'i_hg%egé thdt 'a&”cﬁﬁergntlally regulated in
depicts Table 7, indicating actin/cytoskeletal

exi¥ acMerimays. Chesokinesia gradisnisiof SPFcle| Rositive valussiasmipeglated in
m gr at gﬂé}?&&ﬁe@fseﬁegg{ ol \?a.'llﬂ% a{% éfog&rrn%ﬁét?d 1ln3CheﬁlgﬂiHés?st ﬁ‘i 0.05.

under erent gra di'ent conditio
Fi gures 1CRigurerbdepietd TabR 2 éplicating g@eﬁﬂ?@? ane dxﬁﬁre@flalkyunaﬁated in

neutro [ n
F‘% ra§(bsr‘)§dé%erl}fo %&ﬁg %Q %ﬁﬁﬁsl énf%rlr? ﬂc- r?'o asf})tr ica %re apl%gmated n

deV| c eEuge(aaisL Nnga@wawlm armunmgtﬂacdrirxﬂlmxmlsap =dé¥. or

ggg Istn;cn)ng%Jae%EE ﬁl?l s fll’%%lcagllté%r ggn%s? %nat arg: ?1f%rent1ally regulated in

Fi gur eGh&ncﬂ&é@@vﬁ.Mﬁﬁ&&i&@'ﬁadﬁﬁﬁ d.ﬂSIIFGB/ ElﬁBB'E 8alueslade upregulated

t hr ough lized .cell concentraf.i acrass

i g ¢ PSRRI RG e R KUt SRR bR heBr ey 008

depi ct ed i rrigirg lﬁrdepwt‘s Thble A1 @A@htidg gendd thdtratddifferomtially regulated in

e 5 SRl Rl Sl P b B gt o

Fi goir epugktakfy; Noghtild Balg@pirCdovnégaladd ilFagetspepd.q5l1 A)

and nmean square _ displacenent (11B) for cells tracked

over time ifgyedesricslablep) @dmtg}gaaep?ﬁhatﬁrwfé“erer&ﬁél@ Frgglated in

of I L- Re@funff CR&RotREs SAMEADUOSSFII !P@ﬁﬁvé}faﬂféh @ﬂ%tugregﬁlated in
t he chenoki ne at peak “concentrations_ of

and 1. Ghemetaxis;gipgativeyaliepire dewpegdated mc@s@%mz <@3.

di recti onal f e

away from IFI_IQEEIBIg 8%%% S{rgeT(a file %dfé%{cgt’?@e efﬁ eesct{lI % %fd@%%%ﬂp gegulated -
si ghal MediunsvhuEegetsrisgaadicnts,of ISP bi Pasitiye valmesdire emgwba’i@d in
human g éiﬁ&?ﬁ? 1\'Ie§£@i\%rv%h'e9£}e iBw LRSS i AN BRYS < 0.05.

gradlen

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

wa o00gosishuous di ffusive gradients of the | L-8rABUS2003/038958
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 trakks normalized to an
ori gi rnthroagh!1GifjaNormadiged dedl comarptravh@crossotie magatian dhpnpel e

%g fj g [)ﬁ SIPL (ree%tbaﬁ\ﬂ atfll\/]?)rp\(i/ll eso%xév?rgﬁe s & 1|cte<§ &ﬂgl}érgﬁﬁg trthro@,hq;u. re

nmeasu r]])ﬁ’glbtlﬂit&x ofdmdvembntm@étbr dmighes fanatl colls fenslhtime poiofs is depicted in
cel | ul 1 %f cells tracked in videos of
neut r ﬁ‘i‘F% %Hg fg in the absence of IL-8

(N | L-8), Fagwe&ndadid 1@9@@@6&1&@&mearosfpeedsr(emlena fnean square

(120nM_I L-8 no radlen t hr ee cotlno
gr adi e‘HfPlaESmE‘&r{gm)l Wf?‘ﬂ(eg% g iR ¥ g‘f?sm‘@fatmg in the
I L-8, abd&iik oflBONM d%‘ﬁ@lecﬂ-as%@iMlﬂMoh@hﬁéar gf’aéﬁéﬁg @bthb Eladnfitine at peak

devices (Table 8). Figure 16 depicts quantitated

notil i qoycwa%ﬁ%péﬂ@l\fiolﬁﬂmtanﬁé@tm%m I's migrating in
response t & éré {218dp1&s SRt b5l MG r@ctﬂfn@ﬁh%ﬁtﬁn bfneutrophils
vivo (Tabl 6) DETAI LED DESCRI PTI ON OF

| NMENTIo®R AT Bed gwaydranmk Ba8i s premised in part on the

di scovery ch?fre ?fgé ct%ﬁ?&sc‘gfjchgrﬂolglae %r%ﬁh Hudifod EtHQ/ay inhibitors
gene expressTton changes assocl at e e pre ence

of theon @reamrahhurmndlemnw&imigratim mudghinedeongnueys gradients of IL-8.
has been u f _

PCT/ US2003/ %glé‘%dtlh}l/"é‘ggiﬁgdé?hggfngmgég‘%i&gg‘ﬁég‘?aélgté‘ﬁ?“ of rat
gr adi emmltropiulsagraﬂloﬁ firerespunbeto cgatinmoexdiffes s gradients afghd B.-8

Zggﬁt X@‘g‘wg gﬁ? J&E‘nﬁ al%]&l%étvg oo ﬂnlllgursggeﬁgeﬁf A %gt%engt ang( {Hodeled

gene eaqﬂrdeplsied iin Pigodes | €5, ldBrainﬂ g4©r Afshiglla)phonmmmgnapthmved from

to d| en can i ffere

b brscr v i Frm e Aelanti ipols iR Jphviaf o PAftvideo ) and
ag ePt | CARCRIBG V)‘gtFlgmgs 1463 ﬂﬂhaﬁdﬂmﬁﬂepl@ﬁdéﬂ tﬁxl]}cfﬁrﬁﬁﬁalﬁﬂd to an origin
profiles are endent on_the structure,o

gr adi e#d 284iR4e § esamﬁr colggods asdn Eigbrs i lwtlw?greﬂeﬁndom cell

thad theveaghl 1S attracted to an agent source (an

attract antﬁr adi ent or a _chenpattractant agent),. the

gene expr ed8gwn 1AL guagfifaliveparymeters defined tf‘P*‘Fd?FaP‘frmlgﬁ]é?

gr adi efiteclisnaPbiaSMESichtafibn Bﬂ’t@ﬁulﬁ%o%ﬁlek’t bfeenERRkEEH videos of

fromthe agent source (a fugetactic %r adi ent or

agent ) neueptels anigieting indhe ghserice 0EH--§ 6110 I:Ie,r ): § cangiaps eancengration of
a fugelaghife (Fof 0§ n gsdlsﬁt? ahd &ﬁré@ cahanmahT flﬁeq%.tgmeﬁe

seen in c enntactlc gradfents exa n a
cel} i eonditivnswith perkann@Eationg Qﬁ@t& 21¥n1‘gjr blﬂnémnd 1.3mM within
begi nsmsc(gofa]gimae rd?x%és E gxpress genes i nvol ved in
chenoki ne ran |on dependi ng

Flgure 16 depicts quantltated 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
WOwRah/0s3657E appeari ng herein, the foll ow ng dePCTU$10031638958

are provided: An "agent" is 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 incr easl5n-g concentration of

an agesppsunhaicellytotahegénd grtlicorcanses Hiffphential gggeerpression in cells so

;?28 |e gﬁ{pateld 2 cémpqqa?ed th Iaglls%gigﬁed ?ooéJ‘Fn(fﬁ)rm agént 8&{3&1’}}%@8%1’ %i €., N0

age nt gradientl My atesuit) gerwregpreewmpraﬁlbs chﬁnhgd)r Stllamiree expésuse to

t di t ' nt { L.
descontrareimieay SRFrG IR LRSar CENsBREr iRie cxposur
of 3 hetoa@Hbrm agdft coagmmhtiGRU Fﬁﬁaenh&rel defe B@rélstsloatprom&:scah’e

the concenirati on of an ent

mi gr at EPeRdsHAd eftﬂﬁtuéf% %gra?h{ent ﬂﬁtg% ’ﬁth E@@Jﬁ?ﬂé Sriented such
hi gher tha@gdiell is SREQRET fodhiaBéht s@ek (aﬁ aterhott @fa’ﬂieﬁﬁo@v\/ay
fromthe source, it is noving taowards | qwer

{
conce n«fhealppiaﬁctar;&agqqt)ggﬁcgenq %P@Sﬁ?ﬂ @eﬁleé‘!lll o8 é]{fegglt glan if the
pr ot ei é}adlleﬁtF?é &w‘ﬁfed“sﬁéﬂ R th&%ﬂlqp}eﬁelféﬁ frof A6 hEGht §&1rce (a fugetactic
anot hef nol ecul e for which has affinity, such as a
r et@pt gradient of pgraiid Gege exm@ﬁlen orodiles dier cebneygpsedito a fugetactic

T
" cherpearipls; when 4 ¢l isroxpemstio anSDE- IniCaC18) gradieet it begins to
t owar d ? n| ggaqg,t F(grgggr e%%%s(lthﬁja_ed ih @ l\é%{o%ﬁle%léﬁhl {%%duptmn depending

concen ron-o IC mQgrati
! f uget apqns&fhetl*sr it isermgmtmgm\’tardsfor awny fomtao agent edurceaway

nt source (i.e., towards a | ower
gcenﬁ?@‘ﬁ—ﬁ%ﬁ of agent). 5 "Chenokinetic migration” or

" C henoki nesAsised & dcherdama cdthnterme apmting)lﬁerein,ethd: following definitions
irrespective of a gradient. A "cytokine" is generic

term f3F PVt r acel | ul ar proteins or peptides that

medi at e Ce|An ﬁ‘@blﬁt” dreasibla kutetnceothiten dkdr Reddexprbdi@cin a

of alterln ation state . of cells. 10@

P heroRISHEO S B RTerse ot R LR PUtscrge Sy Brafsebl. the

mobo f - adadlt 10hh GlftaG@R or FPENL 85a Alkrabyicaltt ant . A
"signaling nolecule" is a nolecule involved in. the

t ransduct i G?‘tn creent C@P‘@ﬁgﬁtwn&i@%ﬁ’gés eGP Y enera i SoResAtration of
of theyfgleht, WRer@MAhdREatloR 0P highésadelEcdndiBrafdn 6 @t the 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 cell
woreeaBosaiest o the actin cytoskel eton). A "cyt OSREI/E51903/038958

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 a¥ol ecule involved in

regul at i ng,“Chemttacicintigration” dr&thamatpxisias the povetuent pf@migratory

ool ¢ Shabosfphescllie R Y bR o
"extracel | UFagetavet migeatical’ at iéﬁigemhe’osxthe 'mavementb h edgraery cell

that is a_conponent of .th ceI ul ar

wh ch 60 SORLRAEER SaHSS 0 doth 8« EREHERPL IR s
polsysacchr i“gaemalasktie hiERtins’, or SeehkiEsiHVis felrhilomAfiovement of
"immune response rel ated nolecule” is a nolecule

i nvol V&&Ys Irpsspagiave ‘gfé‘rgé‘?'dé?"i ‘on, propagation or

term nati ony efytdithe BERE I BRPRNER extvuabmnarlpsotanf @ﬁlﬁﬁﬂ&e@ that
by an i nmune ceII to an anti i mune cel 1™ 1s

cel | onedigaelberd copmmmipatio, ﬁ%?fh\é(tth fhs ciieghof alsaing Hhepagvation state
30 spe&ich recognition of antigens. Imrune cells
ut

i ncl ude are not limted to T- cells, B-cells
ol . dendk Imokiar] i85 cyichion yiths camsrvad evseppragesd and which can

"Pri cells directly obtai ned from
[ vi %eﬁvg%r%ﬁ §ura&é‘ﬁsea3ed ti ssues. WD 2004/ 053165

PCT/ US2003/438@B8ng molecle’ isiamidleomienoiyeddethie trapsglugtion of a signal
bt @Rtk Rl 30 bR B TIMREAIRBRBNRE (o k" Hebdfor el

but not™
e o Si nombvdnseng adlglmlatg tmiéduk: can Ael ahvblveah ai thelrénisdudtion fa signal

descrl appear, in c er
as oot @SEp %r qﬁen SooRyans, t8 a§ er @E%Sgoletong)r ar e
obvi ous fr Qartdyekelbtoh edldtedrinoigoule’sis b osnipancated t]aerc@rtoskeleton which
w thin the anbjt i.nyenti Met hads of th
| nvent ¥ 3SR © h@?ﬁﬂ’d@alafmf eg’l aﬁ&‘éﬁ AMGRLS L %grk%g ﬁ’écé%fupges and
det er ninfiemédigte didhfeaispMaRScytdRANEEN cRArk&ictdsH thay pigtes o shape and

chenotaxis versus those that undergo fugetaxis, or
di f f er GAREEY B"e‘ieﬁé]éhmeiéqm?tt hat undergo either

chggrot axi s F‘ceﬁl%@@lﬁ: ﬂ%@le‘éulée Es%&ﬁol%é’i%ﬁvél@ed ia @éguwﬁﬂg,ﬁﬁlﬁatmg or
chenoki nesis (i. andom novenen

i nst ankadidng tb@mrode%;yﬁ @x%l? ehp iﬁllowhwbss tb? 03@29 hySwhlch a cell duplicates

under gl NeicnREAR KRS info ¥ consi dered "background”
and thus subtracted from both chenotactic and

fuget act i c Aeirxtraseliplespioi rplpiod Modesule'tisageolesyl tbatds @ pomponent
gln]:jf er SARE Skrad8iidr inatrf Whikhis MRVt StrRburSNETRLRX bR 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
WOoRMeEI16S | n sone i nstances, these new y i dene¢T/UsmH03/038958

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.;17antisense or gene

t herapy), aod* 1@@1!0&1‘[0@ cell” iselcbliscmihminpmmdmntmmesﬁ@lse

nodul at i.d tlfled a

or ant 358@} not%gilteg %1Lsé§%§élflls ofsﬁoghlﬁg%]kﬁ%t%ells

i nvention |A&1dithﬁalaieﬁﬁ1t1\met andmleichptlonsabpar maroetextapmw e

of sensing t onl%é)gl ffere ces a

concentrati 1nv&p QIAre, ﬂlé%lgs%gﬁn - QG obvious from the
C OIEC eNfollgwking ulsallogng andweé vith@nk dinbiFsfake @usntionr K

rel atlwtl on gradients and cells

conpar th. fhe Iqvent ering concentrations. The 25

i nvention iTheh@BRMs bth® fventR chidBe hided &4 dl@erin'iliktth&ﬁfﬂer%nces
respond to changes in concentration, but also are

abl e thstwensells thiiundgee chemotaxisryepsug thasr Batrunderge frestxis, or

the ﬁ'%l%ﬁ(ﬁeg ﬁaw'efh Q96 flat &rﬁl@f‘g%'%ﬁtﬁé}tchﬁﬂotﬁ)k@ Blgfuga%us versus those

I ength o e cell. That Is, a cell can sense it

poH t i that undergo ghempikingsis (ign darldh@r%ymmulneﬁpéleuln@nces gene

expres « »

ar e ex%é gegg&% glfogle Pf s uﬁ&gglék%ggﬁ?fgﬁ%sﬁ%}r? gcﬁgﬁlblteﬁ ﬁa{&ﬁéround

one asaddhys subieacied\ient lmlmc ictie gnchfuggmm(gememxpresswn profiles.

identifyin 18Ny xpr

concentrati onsetf’ e%reg% @ffel%nce% I ﬁ‘ﬁ&ﬁghét ﬁ%gﬁmg%%;}%g%gmms and

det er nfugetangs and proﬁde myel mrgetsaluat darebeprfiestsd mprperracb imodulate directed
rst cell at osi tion

coltentegEramet: dnrehe hsREs eRenel iBuREh o crabe

aci d eadml@ﬁ&reﬂmo W1l s A6 8etty0 23tk atati RO, hhﬁ%@ﬁi&ﬂﬁ%&argeti&n be up-

profil cond cell .at a second,posjtiqn in the

Dent  CaNEe orETegR oS e THepaR A Aghd] cPiure o

di f f er gReRtA6E weasetidie gfaldfeﬁi "ma@b acoangtrodictien 6f melet acids into

expressmn profiles, first ition in
the ag@if (CHmMAERTISaPY SHE gﬁwy At %P%%%@ﬁﬁ%totcsmpaunds that

fispt HOMARLHeaewBidattifRg w%ets @nd atg&ﬁst§&%m§oﬂ§t§ tl on
in the agent concentration i ent corr.esponds a

second conc¥sapeheraweectsd gwimg Pﬂh% BYEtIORBDHF ﬁ%ﬁ?f"é’“"“&ﬁhat cells
| east 1 @ap%ﬁf‘e‘?ﬁgerﬁﬁ% lho H‘fﬁgfeﬁ&e% Gh 5 hodiaBentRfor 88 so

concentration gra i ént . er ef ore, e |nvent|on
provi déiffergnenstihagent eancengretien eflgngﬁgelalenﬁbc Peviougwpgk relating to

expr e_s’écﬁlgeﬂt&get gxg&%ﬁgtaﬁ(ﬁge'll rglt%?nuc e| C il concentrations. The

conpri Si ng rmning a
exPF esmventiopiofas¢dinghrt an therfsl.dlngéhdt celts respbnd totchprgss i on

in 10 el %ﬂgn %8{] ggonatrg %IE %nsegsrquéne tsitiog ?4 £ gmi@htri)q‘sjeﬁ on the
second " nuc expression e 0 secon

cell t hlaﬁ‘ereh&Sm mggit abetnttation alphg tHa éerggmﬁthe:mﬂc dhatrigticelh can
gradi ent, . and. determ

i S R e R R MY

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
wo b@4losigg h (or diameter) of the cell. |In ot hePCTHOSIH93/038958
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 cell
(e.g., the lagging edge of the cell). Thus, the
met hod may be perforned by placing a cell into a
preformed concentration gradient8- or allowi ng the
cel | tpioﬁiﬁ‘béa tdeondicgil atheeoomm;mlttoman therag@0 copcautiaginn gradient, and

g : g ,e p eciftegqaﬂ‘gn élﬁgrtegg% Ceae% L}gegﬁlrg Catnd Igé‘c{go H%tléu? %ld e pressmn

res pogﬁeﬁﬁg RvHRfeiMha fikst pekitem in dﬁ:&gént lextchieation rgradmn’_c corresponds to
accor ng tot tge .t r%nsmt’%ggt i on a glﬁ des e %etdco' ne tration

gr eat et HSERAPGMIration ¢y agen él?ﬁsef@ o e Rt Cofeey

in 4J Sradd a{t%ﬂltrctas%c)&ﬁ% §%onc€¢'&lb§dtﬁﬂon of" a@&&ays and

t herapeuti ¢ met hods based on

I
chenpat t r adP &P embedimefEy a'QISaSK/é‘)‘/‘ S9°°n¥ §gbhas pjerafsithygugh the agent
TA, et ibentratibh f8liesy 'Th@r@fo?e MRtARAG broVidbsen aaYdok [entifying a
one of ordinary skill in the art and can be enpl gyed
usi ng wislejc geidieNprasseship @ eoneaitaion dependongmapner, comprising
conce n&e[té}n'nﬁﬁg %ﬁ%@h&%éa& %5183‘ fn%ﬁ!lé otAeHst\dsil S 8% position in
agent source. e agent soufce I's location in a
gr HHi eamtagamunongentrhtmnlgr@m@g,tde@unmmtarsacqndrmu@ﬁlcaglémipresswn
and is eral | t dient
suppl  REEES E sttt O} HAHES Rl e n e coh tmirtion gadicnt
cont i natal deserminiy d ditferencetbietvesn thed@staad sdsend nucleic acid expression
over - sat ﬁ[?ét ed with agent that there is no need for
repl en?SHifént of the agent during the course of the
s creeni ng. mranmnafeﬁﬂfo&meﬁn‘ﬂmdhmdtcsu istplositigred din ‘Ehntgraid's:nt such that

b|ISh d and i i NS nst oug
ol Lt AR ol ongh (ARl et b P et M, the agen
dl f f er egtlcertatiOat220 A DSIAEEIREE/, AR R BOGBhe 6631915 different
bet ween the agent sour.ce and the en

i s condpbiiie 2eeRkcqngeniygtion g g RRETIS gﬁ&l}fe F%E@%qﬁg allagglng edge of

bet weemedbi)f amastind M&Rd ML p’érﬁ)hﬁecgfyqﬂacﬁ{gt a celmnts @fpeeformed
enbodi nent s, the first concentratjon of a

a
zero coHMCERTAian p@dienipr aé’@@’l‘ﬁg the,eed] tp ppove i § the GonSentration

c 05@ e nHa@fehto He}ﬁfldlﬁgﬁ}gﬂn thSapplibian 484 MGRBGESddkRéd. on of

ag i n ot her enbodiments the first

co n c e ntr at i 'BliiF‘ @ﬁmatgetm fygstaghiceaiichpmelrngtic y¢sponse cyhp measured as
concen Eés@{]f)&irhe %9 Q&Brdl g’:@ tlféq}alns?mfﬁﬁllaﬁ a&hﬁ;rcféﬁc%bed in greater

t hr oug e gra hese enbodi hents, one
or bot Hetaiéin 8. SV\Pat¢nt Msgﬁ MSé)Sﬂ ﬁlo@rghnﬁh% Patgah,514,555, entitled:

concen t‘A?stails hd tl%{r%%hﬁ%eth&ﬁeoaggd% g@%hgﬁoattract_la ts,” issued

fugetact? ¢’ m g enot act ration
gr asli eMaydam99:6etoeSprilng¢r, BAsitel). (dtheti sembléometéomtllbnhmml to one

or ot or PLorPROGBHEN Fftirfant a0t ERe Rl e experimentaton.

enbodi ment , Agédd e@@emmﬁob gradicAR camnbe eptabtished lusmg/aar dgmptedrce. The

on 0, M e 20T et B b PR D g e

cel | hagd 1s;g€ﬁ’eﬁélgﬂﬁ@loﬁétﬁﬁta&%hi&h agdhdlistsifpl R F &Sudlishnthe gradient.

profiles of these cells are conpared.
30  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
w@eatesneprof i | e. Dependi ng upon whi ch expr essPOIUS2003/038958

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 limited to Northern anallfsis,

r ever ststweearnscagepitsasee pol tjwratchﬁ“ehecgvradimt necostaignasidgthe

RIS G RN R R AR R A NS

cDNA i cr odhkéie aﬁb\chmerss tHerﬁrst@ﬂﬁceﬁmtmﬂil dfagems 1s atZem concentration
nucl ei c. aci ds rveste e cel

anal ySRICHit TR SHEOASBRFBImen oY 8 ARSIl of agent

Thes di {hi@ i@ dtHeRbhbodx Bt SmhS Eiekt U@ic@tﬁtﬂtl@n 6f4apeliEis greater than the
identified in a nunber of ways the ex '

essj on . _
pr oductecond CQ“?FEFHF“&“(P%&"?“& the Cé’ns méﬁ]i‘t FRLgRte rP\’f’i‘rfh? gragligns, and in

be i defticleh®ddindats U&ier& bbiB GBI Wit @SigmtCtirogh e REE 6drc¥Rration
hybri di zati on (|nc udi ng l?e‘fjﬁpresslon subtractive

hybr i dgradiento The migraticnyrast Yedpectactip magrations gy dsaietagts Biggtion.
di ff erﬁlﬂ:C§ (ﬁﬂ'ﬁlc&ﬁ)es itheCd téB ggﬁcﬂ@l{t Ry cARRLYR g?a&&t gdthough a

Af fymetri I p ana yS|s ese techni ques have been
report @mtlnutpus iseadient is peeferred in sovet anthedineanés. g s antother gmbodiment,

1 B A e R 00 o

Bi ot echnbaqluamt,zﬁe 666¢c8l, had 08Rrgorh elenmttaxad and the second cell has
Bi ot ech 73.35-4.1, 99; Bl {
o Blof i ) B0 AP 08, L TR

i solated i nrltehiusle&cabelmxpneglqmrmcﬂis sarclnant RI€A (freferably an mRNA)

sequenced, and co Bank non- r.edundant
it eSOl 5B R o DrBRoDREF el e SN product i
2004/ Obs3dbmaRedd, UﬁZﬁ)@ﬁkﬁﬁ&Bﬁﬁms anﬂ@lu&nﬁithﬁrof thmpﬂemﬁn product

t echni for .identif dlffere al .l se

tr anscg’%g‘flgfe’i r{ggﬂe\%%le%ﬂﬂg ERTESI8 &) Ftdﬁéseiﬁ%g“ %W’ld such as an
m cr oaRNay(e! %V | BRI Y, @teh ban bd Hiahititate@WSing d @uinberadfingstiods including
analyze hun eds it not t housands of cadi ng sequenc

2t @ bytRet hrmectia Noa s anelyst, e NSRRI RS g reaction

congrer ?1 i’tR),@Ml?cfaJcﬁ@ 1Bofifliesfon, dBBieh@a UpRY SreprdSitaidnal difference
Affymetrix and I nCyte. These approaches have evol ved

to ~thenabysisand cPNét miFQgFFaY wrabﬁgh prusomecszhodiopgyts Hie nucleic acids

differ %%%véﬁgd"ﬁ{ﬁﬁ% &ﬁi‘alﬂeanﬁl?i’éa' V{/ﬂhoutatﬁg a&dal fbﬁlﬂ@'ﬁro amplification.
(Von Stein Nucl ei ¢ ACi ds Res 25: 259

1997: Car ul The, dlﬁ"crentgﬂlly expressed molgpld@ mheggmyﬁed 1n a number of ways.

30- 31: ﬁﬁﬁe ?@g od@?% ucfeh:eac ) nrglﬂwgatﬂ&rc‘lt ﬁfay be identified

DNA chi'p t y Is at no ation 1S
reQﬁlradng&@mtﬁwsh@hmwa&ﬁa@naéwuﬂéMMDaﬁsﬂuﬁnpﬂqmu§$MIs

a prot e'btractfvezlprgré(imaqaﬁ)o E?‘fere%ﬁﬂtdl tregx%% Q’c}q onél%gfqbence analysis,

exanpl% rophéresis sep
Coonas st icBlan@y aﬁztlms"(lelgg Affynwtrhd cfhlﬂ aial}ms) dﬂms@tad’rm,lques have been

di f f erences, bet er i % E
cont r of Py B0 aarband e s Plar Sl b B gt hese
st ai negkepfof &tahpika Mbshods Enzymol 303:349-380, 1999; Ying and Lin in
30 Biotechniques 26:966-8, 1999; Zhao et al., ] 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
wokioghsase within the real mof the ordi nary arPCHES2003/038958

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 gradient-30s not intended to be

limting. AZﬁt}Am}nmgemttedhhkwe fon itieoefying differengially axpyessed

expressi on. | tabl Th

e o 1 gt ey A ofin RenRolb s Sonfcr APEY by fitation.
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(Agr ap@bmplRhed! (Vo Stein, eﬂla%%icmcﬁ‘s'@@tzb’ f2'598 6(3039%M Carulli, et
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r ef er efle écﬁlhgiqcbené Sepnl 80 11280-961 1999l Ppe sktbs maBE&Pﬁ(ﬂn@ges of
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nes: CXC,
GR, GROGIE @@}clelgmd z&oremp.pgoduptps ggrotqm,@,lem it @@y trenidentified
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Leukot sigibing- In t(liSI(IKﬁeﬁap;Md@h@ffererE@s betiveen tE@@)a),Qnmthal celland a
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DC- CKI Fl(rﬂié%pat’dﬁbrﬁ St hiip1ma cl%ﬁ'ngdSﬂﬁﬁb’a"kﬁﬁé}@ﬁ@ bandg? would then
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Ly nphoippedakiies cﬁﬂdmﬂ%ﬁﬂoeﬁli&d kd 1dbﬂtif571 end/drjaartiita mmlaf& acid
The cytoki ne can be a nenber of

of . ChEREREn B Bopuetuat i Brks s BR o P mitd o
CXCR- 4infrfaRRisRklemiRig steﬁdarﬁl}@bét @Klﬂmeﬁ:s@ilcé &givated cytometry.
|nvent|on|nclude SDF- 1 a, : I(lflb
IL-2, IL-3, Th ejagenj to pq_usgd n q_staghs q_g_a7gra ?_nti%not ﬁl}_er&iﬁ to be limiting.
I Lod 5, Ah&-ag”eﬁt tha_ﬂ\ilﬁduclaf zN:Iﬁn%d 15'@'616636xpfe§§‘ibxyproﬁle would be suitable. The

gr anul ocyt e- macr ophage co stinmulating factor
( GV CSFent ggnke alhswle @S%lan%aw liggpd pRpceR'TaHEN pradiepy Accordingly, the

(G CSF n )|
St SRRSECEAGLY, GRS s (LRSI

CD40 | inglendle thhindudes shenasaxisorr fugeanis- 10 to be
exhaustive f r a
xhaustiv ’ﬁ{%r £2ih oﬂ% bed'cSt ﬁl@¥1n§l|ﬁh1hga\éhénll é@rﬁ?} p(l)rea fufther

identify ot i nes t can De use
me2hoddesafiptionef & nyteking,coe Himarc€ytokines: Hﬁhﬂ@phﬁmtﬂzlsw &helinical

g%te?rgi( %sel%r%g (‘gg%%vg)a ,t( dt gts Lﬁgacg(t{'%ﬂ%@%ﬁtr tﬁ;bbgw)n %g%jgﬁl?% 16) (which is

Chenokhétetsy, 1nﬂfrpcﬁhledirbﬁtdfd€ratmhamtts ayirabk fcm @H purposes). Examples of
cytokines include PAF, N-formylated peptides, C5a, LTB4 and LXA4, chemokines:
CXC, IL-8, GCP-2, GRO, GROo, GROB, GROy, ENA-78, NAP-2, IP-10, MIG, I-

30 TAC, SDF-1a, BCA-1, PF4, Bolekine, MIP-1a, MIP-1B, RANTES, HCC-1, MCP-

1, MCP-2, MCP-3, MCP-4, MCP-5 (mouse), Leukotactin-1 (HCC-2, MIP-5),
Eotaxin, Eotaxin-2 (MPIF2), Eotaxin-3 (TSC), MDC, TARC, SLC (Exodus-2,
6CKine), MIP-30. (LARC, Exodus-1), ELC (MIP-3f), I-309, DC-CK1 (PARC,




are a famly of small proteins with a conserved
cysteine notifs. These small proteins 15 have been

wo ppiosasEd i n a w de range of di sease st at es, PEGIIUK2083/038958
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 ovelZlapping cellular
tar gemea)dmmm MBIEE (MERA), MEBsT(HGEEd), HEo4{NGE-4),
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cel | - ches a faadly of milbpro&mk&wﬂ%néﬁ(r@d qysiplne swtifs. Bhese small proteins
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subgrou The CX3C che e
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| ymphaf@ainbRegulhidrydan@ions. ,cmmaklﬁé@rmmkddam rartbebof different
by nmenbers o?uthe CXCR cll%é) @{ receptors; the CC
chenokieHeanddiage dighinghbwpvetpppingrella ey recept or s:

thg CX3C ciepBkihsanvabsnRedidediito B sHE6IpsCleapsaditd on the

receptors; and the C_chenpkines are bound by the CR
cl ass nsfure alcthpngeiag ofifye Iﬁg}lb-lcpqsyr@ql CYSHipAmipacids that are located

r ecept Qr syd Eﬁm% Q—Hﬁ%{{r‘g PR T)%lyﬁélﬁﬁl@' e 704 GtembRifie Wibigfdup is

belong to t pr ot ei n-coupl ed receptors.

Many offermétoeas €XERt fdw secemh Bibaroup igakkrehie a5 ECaohs Hard
10 bi ngl.ngpE gfb%l FleIrgfe%@Ebsem xaer! dhhate ﬁhﬂﬁ‘éﬂeﬁlokme subgroup

Chennklnes an tor expressi on IS upregu at ed
duzs ngs reférreirtoras 62y Witlds phess sbganps, thsl chemelfines are further divided

oo o IR s LAY MR oy, e cxc
in a mmifmekmefanﬁh@&an@hdmgh@m:lihahdtMIﬁ]ﬁtmlly, the GROo,, GROB, and
GROB family; the interleukin-8 (IL-8) family; and the PF4 family. The CC
chemokine families include the monocyte chemoattractant protein (MCP) family;
30 the family including macrophage inhibitory protein-1a (MIP-1a), macrophage
inhibitory protein-1p (MIP-1B), and regulated on activation normal T cell expressed
(RANTES). The stromal cell-derived factor 1o (SDF-1a) 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
w@b@umesass f act or-4, growt h-rel at ed oncogene- 4i PCTER20P)/038958

and interferon-y induced protein-10 (IP- 10) inhibit

endothelial cell proliferation and angi ogenesis.

Interl euken-8 stinul ates endothelial cell

proliferation and chenotaxis in vitro, and appears to

be a primary inducer of nacroph 2ge i nduced

angi ogenesis. It was shown that22he activities of

t hese wrhiaddiyiamas mdesemgmbkemlomoﬁlttecmncmcmmvlﬂm

271 A EESRCL ALl s O Fhmosn

act i vefamilytilvdudeelymphotaint and nobi |l i zati on of

hemat opoi et.i ¢ cel,l .bone w, as wel
Che at L acth G T yremangs Sp By peBbe B pe TR clas
agent eRtcchra e Gméleﬁmkﬁaes &t bbaid byahaCER lclasOsfaedepiony the

L or 2t GaSk Fhiakings SR SBeL B8 LR R Ohee o End the

f 1 ui d. ciBinekmed fébodnld by dse ¢ Giab{ﬂﬁ‘r&&ébto@r erha ﬁiajdrit}%ﬁdhemokme
to synovial fluid, cerebral spinal fluid, fallo

t ube fICERRETS 8% ﬁﬁaﬁ%merrfhrmeépanaw mglequiagivirichflong i p mily of G-

fluid, Q{eﬁyéﬁbleﬁ lrééhﬁors ben& %mﬁeQ’éé/epr)l% to Bline nucleotide
ascitic fluid The ‘agent nmay al so be present ©n a

t ubbr biading protainsie ansupieHalpngignals unDr cell eluate
and/or t um{fheﬁ%ﬁd ééfﬁ%c%{)ﬁggxﬂlr gﬁﬁ %@E{g‘ﬁgte@gﬁﬂﬁié Hl?lgltnﬁlatory

t he agent IS a rm ecul e uces C not axl s
f uget asesonsdsand prilubie actiyathord i Ghemoking$ ¢hreuphrbinding tg thelr respective

fuget al%%%p‘i‘forg ged ?e%ﬁ tsl%% t0 B2 HVSREL ﬁ'ltdt Igﬂl%b%pgf ﬁ%ﬁologlc conditions.
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i O%g el ﬁlnglcigglbeé}s 11 VPI% 18{ Pac?to%g §rowt'h—re d%ncg)ggne {E}?/ﬁ@%}l and
exanpl mtemfercm-wlﬁﬂdcempmmlmQ](IBHOI‘ mhlba:t&pamhdilyal cﬁl paoliferation and

hemat opoi.etic. c as .neut rophi.l.s,.. ba hils .
o5 noBiHEsneSis gl RAIGE siiupEE i 8lo Sen P RERon dng ghemotmxis
T Cﬁ| | &, Vltim @nd fypehrs koche d prirsdayrindoce oD odiroptpks indtded aﬂgﬂogenesis. It
with m t or paci t u cell. In furt

rbod Mer e R B atvidgs oh i Ok S et &

ep2d he{ehﬁinalc&{lho adidise¥fdnct (Btieher et a IR RIS 270: D¢34<8€27|357)
with rat or acity |samssench mal .cell. In

enbodi ﬁﬁﬁt sano}/lw %@I qhegipkine: it Yine Blrtbe resyiETeRiAngd énogﬁlzatwn of
embr y OfngatSioRstic €8sl fron the 56Ad Bhrtfow, 28 RRHA 2 SBB bfiractidior@Inbeytes
with mgratory capacity is a germcell. In inportant

10 enb#i mpkagyteg.he cells are mammalian cells, such as
human cel | sy helageﬂt'g‘?rf’ﬁet ﬁ?ﬁnm@dﬁtéo%ﬁéﬁﬂéﬁmn}t Q&uﬁﬁll s sﬁﬁlfetlcally

pri mary human ot hef enbodi ments, the cel
ar 85 neprodiced e Theagsniohayahe isduediiomedpelegienl efmpie slshgdp h@loglcal

?125?2: ?}gl'ﬁ: r}%l c[l?%&g ﬁ@?'nﬁlu&ﬁ E%tha?éé@}ﬁélgtgﬁ g)hsé/ﬁé\ﬁﬁ s, tQefhal spinal
r ecept flvig, falgpiamtebaihgd,abming! fetl) ®uhau ﬂtmdqserlcardlal fluid, pleural fluid,
inflammatory exudate, and ascitic fluid. The agent may also be present in a tumor
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.



15 | ynphocytes, granul ocytes, and antigen presenting
cells (APCs) that are believed to participate in

WO pownssisesponses or that may rel ease ot her fartDUS2008038958
nmedi ate other cellular processes in vivo. The
presence of a chenoki ne gradient serves to attract
mgratory cells which express the chenokine receptors.
For exanple, migratory cells can be attracted by a
chenoki ne gradient to a particular site of
i nfl ammation, at 20 whi ch | ocati2én t hey play a role in
further modhd sllagp tehmsed mrthmeﬂm@plfm@emvenﬂbm met lgeitddgo cell
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t hgy f ofBEIRIoR&tidnthdyDlayd¥dle iR fiRBdet mGUifAfg 1h8 nﬁﬂntulieQresponse

cul tures of progenitor cells. Cells of neural orig
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i ncl udes cé€ ?SI]§ E heﬂ%"pg'ﬁ?(?loré‘ﬂ g‘%ﬁﬁ%&’ L3y 80%1“,“%8 Ll Ayrjpotent
as t hestem cells, multipotent 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
wheaneyaeand endocrine organs. Cells of nesenchgIEb2003/038958

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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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 of 2.53). Products downregulated during



15 inhibiting or stinulating novenent of cells,
dependi ng upon the desired effect. It is possible

wao ba/osEry of these products are required in cCPENDSERG/E38958
and fugetaxis and thus provide another target for
preventing or stinulating these directional
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
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i dent | PIPERfOvide E’%ﬁ?lbqr frgeet g‘g)rtpﬁeé(e?t tsfltgﬁl?{irbgr tﬁ?si‘?éifre‘ftf?ﬂ%lct
upon tRerdicht. emenik nal, thesp FaRfioRinesis OPeufiSproduditcan be thought of as
differential expression pr oolgct s identified. actﬁor di ng . 4
to t hethp nuweleapmapadiqit/of selbmayqneghis sengspldys-olfey gre required for
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aut of eSSk Pl BB B ol gracins
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condi t pOEemokafdr fivefasisand Ostelfdte, IRAGM e expression product can be a
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

WO e@posHes where a subject is likely to benefi tPET/U82003/038958
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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.



15 The cytoskel eton rel ated nol ecul es can be but are
not limted to Ankyrin 1 (erythrocytic), 5100
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(calgranulin A), small 1nduc1ble 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 I

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



receptor kinase 6, vaccinia related kinase 1, PTK2
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w@oemwkasshng SH3 and | TAM domai ns 2, signal - i ndBCEUS2003/038958
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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),
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is one having or at risk of having an abnormal inmmune

response. 20 The abnormal i nmmune response may be an
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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
W@ oove/083thodi nents, the nucl eic acids or PCT/US2003/038958
protei ns/ peptides are isolated. 20 In still further
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pr ot ei Th?ﬁ@@)ﬁt {iysome; egnbediments; the pycl?lp agidsgr paq_tﬂggpepudes are isolated.

S uﬁﬁt ARGER AMbePebtdiRents, ¥R LY BprbRRind@tptides S sibbtantially
10 vitro systens, to an extent practical an

approppuraat e for their intended use. Substantially
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rcent age
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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
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devices are hip joint replacement devices, knee joint replacement devices, shoulder

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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Vi ndesi ne Sul fate; Vinepidine Sulfate; Vinglycinate

Sul fate; Vinleurosine Sulfate; Vinorel bine Tartrate;

and Vinrosidine Sulfate. In sonme enbodi nents, the

fugetaxis stimulating, fugetaxis inhibiting, 25

chenotaxi s stinulating or chenot®xi s inhibiting agents

of t hdnierforen tAlfam3akerfeasinBeta-§ t:dniedferon B mart | killprpplatin; Irinotecan

i mul t |y with h t.h A 20t [1:
" substmre dthofat Ay RBRS oI Aol Ligrozole
agent sHyak&hside;Tidheersl Sodiuin) Eomastingdatsoxanoere Hydrogioride;

intinme, so th t he other, therapeutjc nt.s. na .
exert MasoproeelyMayiapsigs: Mq‘:é]é’fe%ﬂmﬁqe%‘fdéﬁhgcﬁ%far@le%qS%{'?ln‘%cetate’

or sstivblbadektid Aaetatey MeYphkani Mendgaigie Mredaptopirine3Biethotrexate;
chenot acti c agent. The fugetactic O(Q/Igtﬂgfmt%gﬁ.c agent

may beMethaTerpiodum; hlatenrine; Meiurefepa; Mitdopdre MIRRHF

af t er Yiheeradli MikilRt; Mifoneficih;itGthitel; MikpaPRlitbiage; Mitoxantrone
agent. The nmefhodS provided herein in_sone iInstance

e -
may beHyshpahiasigeMycappenodig dicith Sopedarale: Nyl FigeHgmaplatin
nmol ec j .t I . ihPbdnRhufine: Pepl in Sulfate;
[ F anel O Bkl B el s Ba B tce, PRI h N n O Bling Peplomycn Sulfte
null ei Rerfasfanhidex Bipelsromen; Ripasuifary Biroastropeddydieghigride; Rligamycin;
term "@ant i S i.0 i.de" " i "o
descri (e)ltgeszaﬁ@ bf?dé) glLdl}f ¢ F%}(‘f)h |eg g&%ﬂgi Pol‘i’férogﬁ@xﬁl, Premfustine; .
ol i gorProcambrzine dHyiddehloodé;udeaycin; Phomycinddidrebloride; Pyrazofurin;
nmodi f i ol i ggri.bonucleat i deq. Oor | £ . s ae Qi )
ol god@%’ﬁ%@fﬂebgﬁ%}%f%@?’i Gehidl Sc%ff?‘ﬁi’/lt;}ﬂag‘%%’?gﬁnsérenr“St‘“e’ Suntrazene;
physi of@glosad Satml Spasnmy&ing Spidhmaoimm Hgironlaide; Spiromustine;

particyl.ar. gene or to an MRNA.transcr i of th )

onte | Sriplefly SrepfonisPpS S pp i SOER ta S R GRS,
and/ or Tédagalir Suithlnkt Tegafun TeldxaitraiBRNAdrocHlbede Memsporfie; Teniposide;
nmol ecul.es are designed 5o as .to interfere wth.. .

t r anscF9TPYTBR F'g‘?tollgfoélﬁ;sﬁﬂ?”f“@ﬁn%fthﬁ’g‘(‘aé’l“&e?hl\é%R%’ Tiggfin;

hybr i drgafabemindViToPotettd Hyalk @Hfilorig € MBoreniifdnG @itsdtd; Tpéstolone Acetate;
Those skilled in the art will recogni 2{3 t hat t_hf. gxalct.

| engt hTiagiribine Phasphale Jaknetigxat: TGIRTE o YlUGWORME fripLorelin:

degl e eT@ful 8 ELRIFRAT0RUE Ura¥fl Musthids UtedE e Vapreblide Wp@dpdriin;
upon the specific target sel ected, .inc]uding thte s
sequen¥blgstineiwlipig; Yarcrisiig SuHaephindesing) ¥indesiaesid affh V ngpidine
conpri §Qehdd ‘Vlrég? Sffatd; WiklSurBifd KlifRIVidoAdbihd € artrate; and

anti sense ol i gonucl eotide be constructed and arranged

so as Vowrgsidiee Swfatct i vel y with the target under

physi ol ogi cgl bidiQe i Ot r #,05Z€s inhibiti
substanti al 1?3?0%{9) rglgb%%& ﬁ%’ dtleafraég?ilgse%ﬁlelﬂ%:{‘%’ {uggtr] t gl%ﬁtilng’

ot b®r eleqmotaxessstimulating or ¢hemgtaxisdalibitingaents phihsiioientgnoae
conditions. . Based.u .he. | i £ ' .

mol ec uchgm{s‘f%e?ls sg?séan@%ﬂ)é %ulﬂ%g%nggﬁ]sltl%&k% g@%@gfrglgeg}nc agents. By
chenot ssubsar(tiaie siduitarkebdlg? ithiemeam jhat the agentsfars kdrhihistered to the

:1 Bﬁb:: tsn&?e%{] clgs%selnlo ghcig %glse,esoatﬁegc tﬁey g%fler}%k%razp%ut?cn&/ger?tfs m%y exerta

potentiating effect on migration inhibiting or stimulating activity of the fugetactic or

30 chemotactic agent. The fugetactic or chemotactic agent may be administered before,
at the same time, and/or after the administration of the other therapeutic agent.
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

wa@edotiosdtent | y sel ective and potent for inhibitPORUSHO0B8958

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 antis¥hse oligonucl eoti des.
See \\agwkic aeid expressidtaproduvisd As]l(séd.l)e:rdiﬂ.,]tﬁe 26n fdnti8ensd 995.
Most pr.ef er , Lhe ant|§ enuc .

conpr i (§‘§°'éu ?688 | B LS § ﬁ%% %&%ﬁle %g s

Al tho Ltgigoﬂbdrgelebtideﬁ@tgodﬁﬁ;yﬁmnubleoﬁﬂepmedlﬁed/\bilgohbmleotlde or

SUEC MR R ST TS ——

ol iggonyehen Ed)tﬂﬁiisnfgcar PSR derdelor b &rﬁﬁlRl\M&lﬁan@cfrlp'ﬁ of that gene and,
upstream sites such as translation injtiat

t r ans clergey- dphibifsithG BATSSiption Oﬁﬁhéﬁﬁﬁﬁ%‘i‘“dﬁrltwan%tW%Of that mRNA.

addi t i B anfsenthbRATHE8bs R VWS thBYerRR: Wil 88166t or
anti sense ol i gonucl eoti des Targeti n%Ht o MRNA

splici trﬁglsl@mregf aliargetaﬁeg@uméwbu@éﬁlon Avifhrike tareet gspe Opggnscript.
be | esfy LG (]:]egf ih e a'rlfwﬂ é&é%%rﬁ% IemEBNA: RRYth 6F 18 antisense

occurs. I'n a tion t1sense 1S targe ed
pr Y eraligoyycleotide andeits degreavnf etmmiementasicwith i sargt wiltdaperd upon

IPSC’IT /n Btsjgg 6%}%@%3%@%%@1@%&@ 1:%hlldr1]rl}ﬁ?hé ?e%ﬁ%ngé §@? ar%/b Fnd the particular

Neur obbaséswlﬁdl(@)npﬂ%@théﬁsﬁquﬂ@@@ and at which proteins
? rhg aﬂ? It Sgﬁgg%}ﬁ ?rﬁe Iﬂtlaeo ntls nse o) goﬁlgctleo%de b o?lgtlr&‘mita%d arranged
be conpasedbind se'lmt/elyashfh thi@mmt mtnlenphylsmmglcdhmndltlons 1e to
r| nucletlds nation hre
P e A RS 1 8 i Pepra b R A bt Sy in e

of an@fg!éﬁcfellﬁﬁhﬂéﬂfﬂiyﬁuﬁgleﬂtcbﬁiﬁtlmy Bagdapuradhe idehtification of

i nked, as .in natural st.e V] a hosphodj est.er .
i nt er nieleades et o ‘fﬂ?%@( g'%s%?taﬁﬂsioé gl?ﬁﬁ‘%taé‘b{)(?‘?fgbe ﬁ%@esﬂ’gmm)’
prepar gt dT¥killah the aR CRYEsAE 6hdded Sradsniwbbizhnyraya Renber of

carried out, manuyal ly an automated synthesizer
They atRPECHHALP aﬂﬁsemedﬂ?}ﬁ@gesr SR EN FFSPIIPRFC BY X‘J‘é“cﬁ%ﬁ%t mygption. In

| np@r ekl 6 Be §1ﬁﬁ@i@ﬂ1ﬂﬁéte§hv%\ﬂ%ﬁféﬁb fot MBibAIYL] HER &Misense
oI I gonucl eot i des of invention also may incl

ude
"modi f olwsmumqﬁge?ﬁheulé@pma@@ at Jepgiabeus 10 pphy more preferably, at least
ol'igo n%}ﬁu?ﬁ éoqge%u{mybapﬁ vﬂﬁg‘l drk @&nﬁl&n%‘cﬁ&' BPBE tRfet, V@t}@ugh in

whi ch not prevent t fromhybridizing to their

t ar get cdiain msmdefmd@hg@mheudesgﬁ shiorti as {7 pasep int lgpggh hpyegoeen used
or ¢ Nat. Med. 1(11):1116-
ef f ect %u\%geﬁg%y 5&"%&%&9 leérbﬁﬁqléaglb{ .SE%Q%?&S g{rﬁ} c }\Ig otlvlI eél e Han
as2us etll Bet Wisn Missprefelebly, the ant$ensporligohustsotidks compuibs & h

(1) at_legst two of LS tid r

li nkedCQHBems t%rQ// SEdystce c?f ?ﬁ ?;é r%%ﬁ% | ggléo%gﬁ oﬁé)o\ﬂﬁélg& cf(aymay be chosen
alin ka«geh aicmdtisenkesto aay fﬂgﬁmpdﬁdm gend ameNAnfaagmlptsemvmﬁ‘nrred
the 5 e of ope nucleo&

nucl eofit ments he antisense 0

upstream sites such as translation initiation, transcription initiation or promoter sites.

1gonucfel:0t1des r(}orresponednto Notermlnoltor%E

30 Inaddition, 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.,



and/or (2) a chem cal group not normally associ ated

with nucleic acid nol ecul es has 20 been covalently
w@raoaossaes t o t he ol i gonucl eotide. Preferred syPeTie$1003/038958

i nternucl eoside |inkages are phosphor ot hi oat es,

al kyl phosphonat es, phosphor odithi oates, phosphate

esters, al kyl phosphonot hi oates, phosphoram dat es,

car banmat es, carbonates, phosphate triesters,

acet am dat es, carboxynethyl esters and peptides. The

term "nodi fied oligonucl eotide"-4l-so enconpasses

ol i gorgaidieetdl.desll Mdh Neutdbich 1d()aAB467,\199d)cinél pewhiblap®teins are

and/ or_ sugar.. 5?$ %xanple, nodi fied oligonucleotides

i ncl udiet fSAY Dt i des havi ng backbone sugars which

are coval gabhy/sebibicatiodiinent, ihe‘ahﬂimhsemulga{ucl&etil@bbfthe invention

D0 ¢ B BEAOREIOT P LB POt b Rt oF any

posy ti &)ﬁxbuiﬁhb!ﬁ thefsepll TraeH, 10t 50HdWE beohdtide ﬁudl&)yldé aed 1el8” end of
a 2'-Oalkylated ribose group._ In additian,

modi f | aaatheT najiymneglecdids max beregralently [ipked S%Q%P%t“@h%}’ﬁteﬁ’é’ viaa

ar abi n;ﬁl% Ho@§%t@13iqteﬁfucfeb§&§1ﬁtka eThﬁleEH Si6MlcldoN¥ &y prepared by
thUS enp ates p ar maceut T cal ggre par ati ons

cont ai am: wgogmﬁd friethgdsayihick max be autied ot apnpallyer kg an gitpyated

phar I

o1 qondil eufet Lo BBl o0l kb Shfnatth 3E358,

200%/ 053 16Hn @@f¢ﬂeszw3dlo@3@5®wever1thp hwm@bgwaleotldes of the
con‘posl il o fsnmta9 ) Cll.ld%t }ng ﬁg(rl‘bcﬁ%h 'cldést T'h§t is,.the

pref er 3?3? flﬁ OW 1In

raven am ni stration be
used. aigohudeqmnﬂwmaclmmbdlﬁéd ioampobert ofmysrwtuch idpobtevent them

t he an al | onbi.nat Wt
S andart T sy SRSt b S o RETR LR Pl b hefhe o
accept abick otharwiseashBanoh kel thergpektiosffectiventdse 5 art. The

apeut | el prodie e aRE oF Y- Rl eihenen

ol i gonyigdonadiédARs in Whish Ukt lext twedfdRthucleotides arHEovalently linked via
suitable for, _admnistration to mgatl ent

conpos? BYNYIFEC inemyrlosidp e Hsv e linkpge Oéllﬁrrflﬂf‘ §tPB?S@B°‘%l?Ftef

ef f ect jiN@ o BaWBInSthe 5 TdAA o bcafilcie¥Rdedia it 3° \whd bf adﬁth@ﬂﬁhcleotlde)
upon the rmde of admi nistration, the %artl cular 10

condi t KPR} ardemicebararp Bt gommdly gesoriated Wilruelfts acidmolecules has

Wi b  ahsq caensd a’fi&%‘d toAfe olﬂgoﬁﬁdl&ﬁﬁg BeRY8d sfletis irdéfucleoside
of the condition, eaeanbﬁ ysi cal condition of
e

t he sulni}ae@qare splisdtibiacs Ak BROSR PG phesphepsdithioptes, phosphate
any, ?s(geo p@lﬂ,@@ﬁﬁﬁ:ﬁ]&hl@@cgé MMarflﬂa{eE‘ QarbBateS %&rbonates

practi erapeulic appl|cations, it is that
anount paspliateiriesterstagetamtlrieacarbaxyreethyl ghtesp apdBeDtiges. e

result. In .
15 reducti ofﬁl%o r@ﬂ?‘?@%@%‘fblﬁ%ﬁhégﬁﬂg re%éd{ﬂr%@gf%??{}éc{ng%oudes
i nh$ bi withia coﬁaletrmlymodg'red\baste aat/ort srgar. risr axangdé, snodifred

oL S EAREEL B! S R 55 SR e
| eadi ngoviaentli ettdchdii thildw mdleofilanweightrokgnic gooups oﬂleathan a hydroxyl
cancer. group 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



Generally, doses of active conpounds of the present
i nvention would be 20 from about 0.01 ng/ kg per day
w0 200208065y/ kg per day. It is expected that doBEBUS2003/038958
rangi ng from50-500 ng/ kg will be suitable. A variety
of adm nistration routes are available. The nethods
of the invention, generally speaking, may be practiced
using any node of administration that is nedically
accept abl e, neani ng any node that produces effective
| evel s of the active conmpounds w#tHout causing
cl i ni cphlatiyacB@ticahampeitiab| In this lagtesen efdineat, St is refdrabiothelsa slow

of adni pi stration.i.nclude ora regt al t opi [ ...
oo bR G ARl Syt rseur FfofBosition may
" par enqeludd the atisensd @tigomitloctitica e@ushinating with ampstandard

intramyscul ar, or jnfusion. .Initravenous or . .

' nt r ardlSaglogtcaly e aracsigeallyZE Y PR PrS Wil e known in the
f ors | og-TIRIdpbafi 8 ¥hAltbe st N NhdPetntin altheMpeutioallyctbifective
however, be preferred jn energency situati

! . ns. al |
adni ni @ReuRt pighe aptisensg th@uﬂﬁcg $ Wiy “ﬁgg\'{)ﬁry\fo%qq guitable for

treat npRlinREARNISa Pltichhle convenience to the patient as
wel | as the dosing schedul e. When peptides are_ used

t her apeut i cHielopmppsitieneras dpssribechaboue. pisrdsinistaied i ¢ffodve amounts.
route g &ﬁ?%\?y aduff Willebéhd g%ﬁleﬁ%fh?ﬁacﬁﬁiﬁﬁ%&kon, the particular

Techni ques preparing aer very systens

cohl ai evindigiop bping treatechand thgedesiradup@os. (58iledso depend upon, as
PCT/ USg. 8.1 .- . ikl )

T USROS 83 ORI N et B b
whi ch subjekct, thetnagirgel dohaanent therapyp & anytdnd lik¢ Gictoed well known to the

properties of t.he antibodies. such. . as.ft .
bi ndi n‘é‘e‘gl‘é?iQEﬁCi‘{}O"f&gﬁe",rm%arpe‘ét%’aa ightio it e Qi BhERfrcient o
" Aer osadhieve aimedickiéndasgitdantesulPHasome eastd thslis Hocarisitesspecific)

18 edi,tion, .1990, 694-1712: .5 i rpor.ated b
ol chRatsR s pame By R tef st s IR RERIERS gfobuth andror
det er ninB@sthdi€ In\sall bihesenitad hiatethe cfbelive amdinitiiothst draunt

pr oduci .anti body or peptide aerosqls. w thout, .resort

Do undiiNeien dvn SaBleae B seeP i s ingp fasgHbbfigs of on

oral agcabslor atamsr. My be presented as discrete

units, such_as capsules, tablets, Io%%n es, each,

cont ai ni ng @ensralyedasss At ey eLABRAINds of the fresent ygjtiqpgvould be

agent . 56hR8seUTRASkKE p@Ray tehY @/@%p 8RS 1PRSxpeted that doses
u

1t
aqueous liquids or non aqueous_|liquids such as a

syr up, Taaging ifrpnbiq-%{}s) r@gﬂgg gilbtﬁ_ Suﬁ’?@%aﬁa‘(@ﬁ_i@ﬁ ef admpinistration routes are
par ent g abpiddfhd hshb Rlr AR ihverlidtd Seidrlly shEkBEURGY Be SHacticed using

non- aqueous SO U!I |.ons., sus.pens.l ons, and eﬁurSI ons.

Exanpl aw ro¢derndadminisatien thafl iy madisallysaceenablsp yieaisg any mode that
gl ycol - ; liSwh fificall

0 o0 LS Ao LS et <D B

et By uvhaeadpmbleimiverseistiectsr Sidr modesof adirinistratéon, include oral, rectal,

al cohol i c/ aguepu ol ution enul si ! 10
et aloneE e SRl o ey ol Pted HARTRR o
vehi cl asdcitagdousl énttvehcus)intrdnastudar, sohfitsioan Intiavengas drdntramuscular

R nger FGlaS Aok BRCH D, AL 8 Mgy epepy Gl Ao taxis. They
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



include fluid and nutrient replenishers, electrolyte
repl eni shers (such as those based 20 on Ringer's

waleoososHe) , and the |ike. Preservatives and ot PEr/US2003/038958
additives may al so be present such as, for exanple,
antimcrobials, anti-oxidants, chelating agents, and
i nert gases and the like. Lower doses will result from
ot her fornms of administration, such as intravenous
adm nistration. In the event that a response in a
subject is insufficient at the-4hitial doses applied,
hi gherkmoseas those ofeslkﬂhmtthe\mﬂ. Getdrglhe sucicgeeandshonld 2Elize components

g'mfﬂf g;@ { ch 3’?}\@ ffg:ﬁrllt yﬁﬁlggfrebag ﬂoel%glca? anpzérlngs & tge antibodies, such
per m t & thdvpdritopd Eindlog epagsr(sadasor axampﬁ@ Sbﬁfﬂi) Ieuai @utiet GAerosols,” in

achi evlg appr oprl ate P(/:Esdtem _‘ %v]gl ﬁggoﬂgglllgb% 1711719

agents ..; -.{...! -.':-':f‘..:

phaj naﬁ@&bbx‘é@ﬁ |b?;’ T@I@I@ﬁd&§ aphdRe oCakiIl ianie arfr ba réailiNdetermine the
"pharmaceuti cal [ y-acceptable carrier” 1§ sed her ei n

means Vioupparameieisgpdeandiions o produgng gnti§pdy eraqgpiife aerosols

fill erwng(gl}tp&&ttﬁﬂg{du@ggp@%gﬁtgﬁdnng substances which are
swtable or admnistration into a human. The term

"carrier" demenasiionnsuiplafirorabpdmingatieniney baigessated ag discrete
n at ur ah 1 r élgﬂ o (l:]a?gdl&s ta\ﬂ‘fe{shlo%ﬁlg@ eéc}ﬂ%oﬁ’tﬁﬁﬁ :f%% ﬂrﬁf&feﬁgin@@ Emount of

aci[itate t icatio
c ohfbo n@n tastl\afagcﬂte OpihacqmlmpntlablutiBl@m&wmmEeous liquids or non-
PCT/ US are capabl e
of bei gcgj%‘;usqi?’ %%%%ucél aég }ngﬁ‘%?ﬁrto}‘ Qrpgi‘ruggl&g t the present
i nvention, }zraphramdnhfoe @mbnteﬂahahn1n1stnatmnnmimbrste&;1iﬂrctqutmlapr non-

:: E.Srale r il(*suﬁguoscfgglgls{ésaglgﬂglgw\ég Ig.l’l{I ergg\glog f5 Xl'elllbns ies oifl.ﬁc%l-allc}ﬁeous solvents
i nvent are I’prdplyleﬁé glgbolam{bﬂﬂty&nb |gl:ﬁcu1d eegemhhrdmasmhtas oh'i/e oil, and
co OSItlo dm ni st er ed

matesta fﬁaqrga&l eF}EQFSaSP?l‘g?ﬁ ﬂg’ﬁ Vp%ﬁtg Ueaus Fgﬁerge%clude Svater,
appl i eglcolvliphqueraceiiitiofq knyiishe epgua;hﬂnelo@a;mmntdmganmleu and buffered

phar maceytically tabl t|on .Such |
pr epar H‘Fbjlén 3 arﬁﬁtﬁrafﬁqi’f‘i SR d&éﬂ‘?ﬁ‘?‘ﬁﬁk’&ﬂ? SO g?’ﬁﬁrgs dextrose,
agent s dextiRELARI¥dilin\ARorid€,048eadd Wingerts2dr Fixed Sils. ditthvenous vehicles

optionally other therapeuti¢c agents in
medi ci Welude feidand pytrigrigen! ﬁll@érspﬁgﬁ*%ﬁ%ﬁpleeﬁhmgmh as those based

acg& Pt gPREgePYlexpO t) §&),k8d ﬁfé@ﬂ(@aﬁ%k@rb@cﬁfleﬁ ¥dHcR RN B may also be
salts may conveni en be used to prepare

phar nap@sant sugh |a9,-faw<émplabar@n§<aplwéls,tmr%&antaﬁéwla%g ggshts, and
excl ud ﬁfgft (%él S a{uf‘fﬁe $ikO ﬁ:%w@xf adsBewill r@éﬁﬁrﬁdn?&her%Hﬁﬁb of administration,

phar maco y and pharnmaceutical |'y-acceptabl e
sal ts puvblasiheravenous administasion] Imthe event that fmmsqaméﬁawé@ is

fromt ﬁl%uitfgl bPMHQn%QI' d% es apgl%doﬁ@hggo&g é%x{%%fg&%fyqﬁélfér doses by a

sul furic,
sak§cy Hlfferent,mtdre h)palfzed delwpr}drﬁuta)athwjnbecqmldwditmth@ extanidhat patient

t he | Ez%{?fécg Pglgﬂl I ;él}qﬁﬁg (t?.%%: %lrl gr%%g rg, ﬁfa%g gor {c@f‘evg %])ropriate

saI ts systedtic &Sels ofléontpoupdt assi um or  cal ci um sal ts.

XSE: giui ;ilcﬂg a%%etgﬂ'gg combenqgci X 1ona{l ,w1 hnat gh%mllja%elﬂgally 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

WO pdogosBieed in vitro or in vivo in a host. SucPCT/US2003/038958
techni ques include transfection of nucleic acid-CaPO4
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 -fdcleic acid to
parti eompbsiticslaio ai'el’baﬁa]ﬂ:d'lof beRganacsgledwith ﬂieahcde@&s m%‘éld present
cel 1 cevegtion. 374 B 5o Atn T5p maBrenar bR 3P sigudilmuicn
can havsild@sdbsta@illy Agpaibthe desired plﬁetrﬁﬁdbﬁdcdl bfficadyo. For
exanpl e, a _nol ecule su h as an an ecific for a
surface nerfbe #Wentinngh gt r%ﬂecwtlﬁa ‘% g@%‘afi%tlf’alﬁf’mg‘)s‘mns of the

|'i gandighQE wheh 8@ R Hred hetph@niadéi@iRal pi&atatieM offiR iB@AkGh are
to or “incorporated within the nucleic acid del

vehi clapplighin Pesrmepruical lgrseaptadly amQygsoRe & W@n@ﬁw&{% sgeceptably
to deldyupp 1&&& @H@ﬂ rétfohSa ?fouhﬁ&y bOMAA LAY Buffering agents,
protelns I C 0 a surface nembrane protein

associ mcseu/atquhcmbbly taspts, avdypptenaily ebhepberapagic agantso When
the |i ,

e | RgPATR W3k ol ASLUEEL Rl out o

pr ik ei phsrmcelﬁtmgyrmq:bmahlh salte ofay comyghisntiyope l&e@)a)rnrm%ﬁ ar

cell type . 2 04/0

antib d%ﬁ%léngacg\%? cally-gecep tglglgg IP g%gre%%grqg é}i/e 98;%:?(21?1%@ i%zhé {:hle os%ope of the
i N cycihvengion. pSmahq:hmmat:dsiaglcalmagéphanmtquacﬂlybagbmtable salts include,

| ocalization, an nh e intr half

the | i Restedgt Oirbef B By HoPL bl dlont B i, b ippsBo e

used Shg@ﬁcfb‘ﬁ(ﬁﬁidj duyfuti€ nétet,iphegphortis neiedc, aCHtldSSaIIC}ﬂID cnmicj formic,

as_is known by .thos (11 in the art. Such st.ens

ovbh pERATE ShcCaRtiaNy: afosP i ReRical PP B R Tin be
~del i Veﬁrypﬁéfﬁis%ﬂ&hﬁ@ﬁeﬂanmau@ﬁnd dafiBsiled arBas sadidingypetdssium or

rel ease or sustained release delivery systens

(col | e¥GyBR3Sr ef erred to herein as control | ed

rel ease). Spglius RY¥BLQES nfaf Be avmplotled PPRELEEng nucleic acids of the
adm ni strations of the fugetactic agent, increasing
,\yg}?;t}ler the nucleic

conv eninsention (og- Fisesppusdsic ards) intecelisydepen

tYREs Qfidd Eé fﬁ%@uc@@ id \M@(‘; ¥r itk QlV%MﬁEﬁHﬁ 8héh t@éhﬁl abiheuand
known to those of ordinar in the art. The

i nclu d‘@ans@gngm@fmub]ggétcg Qq@reglp@hteggransfectlon of nucleic acids
pOl y(l ng&%l‘cg ey ﬁ%AEdﬁgnsfe‘aﬂm%ﬁ% ?én%bﬁ?& 1nclud1ng the nucleic acid of

pol ycapr o ac ones yest eram des yort hoesters,
pol yhymiteposy; blpbgomeanahatfdi traennfﬂcthyow}dethhylcﬁ i g sertain uses, it is

b1 CCBRRNLER B IS [AUER D ALNTEI, G2 P o s

5, 075, 1428 for[dehvarmgyu rmylsicamﬂ ofithe gnvientgonlid® a1®ll (e.g., aretrovirus, or
non- pol st e ids.in
e o) bR e G arptPeDty e A g opt

such a$
aci dS &fanﬂﬁdglh ﬁrﬁilecﬁ&tsﬁcm&h aftsbodp Beecifiti for asutiface membrane protein on

tri- cerldes rel ease SY st ens;
syst e egg(ﬁpplagr ebligagg %ﬁ?“@ﬁ@r 0 ;tr%eétcpl;l] gag%e%ound: to or
conpr eﬁé@r@oﬁa&@'vﬁﬂﬁn e nlidei 8AY 88liVeBNRhich. ITRe &xanipi] where
excipients; partially fused
30 hposomes are employed to 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
wo b@4@astiss | nf |l ammat ory agent is contai ned i n aP¢DU#003/038958
within a matrix such as those described in U S.
Patent 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 A pHeferred delivery
syst enan@ibodiésefor proeik inbichi vwdage titdrodlidationdn spBingj poteins that target

Y o oo stbiaglot B n BT chlony SR e dig Rotymere

m cel | ®fiverfisystdnglsdakebeen and sutqesstoltyers delivep nedieic aeds into cells,
colloidal systemof _the inventjon is a |iposone. .
Li pos Giaskngna by slcH it G susSectsy sy e n oyl detivery of

usef ul piRkiGaciR! i very vector in vivo or in vitro. It

has been shown that |arge 30, unilanellar vessels .
(LWV), whi @herglsbieery pystsppgan inglydetime-relgase, defayedrelease or sustained
encapsylealeielil @y SRteTRIEQRD REH:RSred RV reiPAeonBBlkd release). Such

intact virions tan be ‘encapsdl at ed Wltﬁl n the aqueous

i nt er i ystema datayoiiarpapted admingstigtpnsofithe TSEIcHF agANG ANFgpsIng
active i 8o REREHR re e deli

S AP IE A gt pip TR S SRS B v

ef 10 ci ontemy\@e208ihb58d 650WROT/ thise0081ddBEoEk] in-thsary eHey include
transfer

veect or n . '
char ac‘foel rflesrfnlagesgyg%gg Flg?{l t?gB %?%%éﬁ%@@c%l%eﬂg%dg%g{ ¥ a%?ts i on
of t hepalgmprotrctoned, polgssteraides, gblyertifoesters myyhydtokybutyric acid, and

Lt S PRt grideS DR RS S b e PRk SO bR brugs are

conpar deseribe Gn, ferexhdplg. 0. SCRAtém 5,07 3] 02l eDéliveryysystbms hlgo include

aqueous contents of the vesicle to 5 the target cell

o5 ol Bermrelimtiogncies rre TR e Rerls st ool

ef f ect (heesRIN ea6S b fattp hei@esraliteal ifftf Qichas inofo- di- and tri-glycerides;
Li posones may_ be targe.teg to a particular tissue bg —
coupl | RS say S Sy HsieySipRs PP e tocpd raFienic s gonfings:
nmonoc| gilre A8 fabled Yising b&ienticablsifderdind exéipiefts:Qattially fused

Li posonmes are commercial ]y available from G bco B

RL,
for exBpRitgs; apdthe fike.| KammpsIpeiuds, Prireeol to: (2)
Whb&h  gbSiohd kiahsQh whthitR Unéi-thfldhEstos WeBnta$conblided-i £ form within
3 dioleyloxy)-propyl]-N,_N _N-trimethylanmoni um
chl or i dmatrBERNgs thesadexrihed ing-S dragrat Nere P ardHiasH014,
brom ds@,ﬁ@ﬁﬁ@nﬂ S%b,ggﬁ gnd (‘Bz)dimkﬂ BsystinP RSVINES arfdcBivé\ednhponent
e art and have

known in t een described in many
publ i cperinsatss at alcopolsheate Gbw@ robiwsr pechras desgfibedan Upy: Patent Nos.

G egor i, 34l i R Tf&nds in Bi ot echnol ogy, 15 (1985)
3: 235- 3’3%’5?3ﬁ%)dnéé§]5|4ﬁ£8§ftant enbodi nent, the preferred

vebbcl e i s A phifercidehitdr bystermofahoipaentios lissa @iloidatdispetsion system.
t hat i ui,t.abl e for inpl.antation.in he . | j.
oot pi SRS REaR o pase Sete IR P water

usef ul emblsas aficklss enivéd ictlléssand 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,

W@ pioksaes " Pol ymeric Gene Delivery Systent). PCT/US2003/038958
PCT/ US/ 0307 describes 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 the-4:stant invention, the
f uget agehe trama@@wbﬁord esoorinieel o2the fdlowiing chrectensmp shoukltbegpresent:
or dis rsed t he a ref er.a .
bi odec Snaruiiby bt PR BFRER A ik Goalhes i Rlotion of
PCT/ Ui0i3gid. acilVigy; () bwﬁ'én’cﬁl aimitsubstarmablﬁlﬁadm@to)a tialgeii ell in
the formof. a m cropart

(wher efATRaHSRJRAPT geaf%%e@@%lvmr E‘H&fwouéggfﬁ?ﬁ%qoeﬁhe vesicle to

pol 3/ meihk GargBREEll Htopism a2 high GFRGHEFH; NG (4)\Woeh&b BnddTfeah@bxpression
is stored in the core of a polyneric shell). Qher 30

forns ¥feepstic Ipforgaioni ¢ matrix for containing an agent

i nclude fi |L'T§oso§1@ﬁhh§‘9§targ§%h$o apérﬂ'éﬂlﬁﬂfs%e REupsting MeSliposome to
The size and conposition of P(ag’nerlc mat ri x
10pa1|aﬁ ip

devi cea $pscifig dipan sueh as menpg otugey 8lypalipish giprotein.
ki net Idfl? é}?ﬂ %_EI% ctofnﬁﬁl{‘?’?li rhthila‘My 15 B0 BRI, st e'xa?m le s

intro € size ynmeric matrix
i s1&el BROFECIESBE ImdrIgP@BE(ﬁﬁéCWB‘ Hhdly 06 Hrsed Of Catlonlc llplds such as

PCT/ U%g%’gﬁ %3‘13‘?@2?%7733? @gﬁtﬁq@ i oﬁhﬁé{xﬁﬁ&ﬁmﬁﬂ' cﬁfzsngé (BOTMA)

be use an “der os Foute I's use
pol ymeardalimethyli d(ocmddcyﬂaxgat)raummoxmge (PDABp Mrthodyfasweking

in a surfactant v
conpos iposames are WB@E% nech:l tﬂé an%%lggegg en ?ﬁsnﬁﬁgd in many publications.
degr adbipbsimes aBb havedieeh miiswed by Beegbdadie . &f Trndseh Biatedhnology,

which | .0 ive, to further increase the 5

ef#ict{@éﬁés%%&% transfer. The matri x conposition also

can be sel eIﬁtoﬁdmi;Qﬁtaﬁthmbd&m{eadehe preferrécatehizte, is b diocompatible

rel ease, by diffusio ]\J/&;r an endeg T1%er iod Ef ti me.

In anolifEPPartiploraRibniht dyiuiable Trimplaapiioninte tas wanmalian

a bi ocropat. @)&mplﬁlrﬁ&@érﬁhﬁﬁreﬁlmbﬁﬁfs tha aeiséfalih @cdodance with this

| ocal, site-specific, deli Such m ¢r osphS 02)’ 8

di scl ogetod ﬁre@ﬁW@k%’r‘inr?é:TeIPteH}atlom’éFHﬂ@E‘l‘Pn 3R f Bi{s% gY7

( 19(9 6) (P@lghc%@ibﬂ-ma Wiadoskhobbitntif tpolydierielGene E@I‘i\ﬁéfﬁSystem”)
97) 386:.410-414. Both non-bi odﬁ_gradabl e and

b| od egPEHARYE 03 despribesiachiprempridlele, reeferaply bipgegradabls polymeric matrix
del i veg, g&g?iﬁﬁggﬁ Exdbndi %eﬁerﬁﬁ%&t th@Ebetl%l 6@% aﬁH@*n@z% promoter. The

Bi odegr ada trices are preferred YIEr s
may bepelamenicnatoix isysad teeachievpisipined seleaswﬁth@@xoeenous gene in the

poly rref)eﬁlen@ rlg apc;o?({aﬁger \gﬂl thgm\%}]aﬁplkl%i@()rrl etFee gggcﬁfg%ge&mglbed

on the " perio I me over
de@sr euerelgearmnadtpsylaﬁed ot dhapemed avithinthe hiof@wpatibles refembly

year 0 Ion |cal riod

r angi né’o %eérgtp\%é/ N & ew %:Sorsgéglnﬁ/ﬁ%% o twelve
nonths is n’Dl&tpod:bemarirca:hﬁtm pré&feeabiyois yinthe famt dfemasitilopartisle such as a
the formof a at..can

90% of MiGrasphiere é‘ﬁ%/erﬁgio g&égegp 15 dispers %grgl?ou%lg sgl% p%?y(r)ﬁjetric 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
waledouwsries] usi ng a bioerodible inplant by wayP©f/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, pol+Mi-nyl al cohol s,

pol yvimathodd deli\haey whichid ty v nyed. Petfanisdy W[heﬂl yﬁ acirosp] route is used the

hal i des ol yvin | i.done oI | ycol i

Dol el maay e histichi B85 o oo b R aeprg phicte. The
al Eyl pb@lnheiﬂlc@fdﬂmx doneosixiya tafytle sele&b‘}l ’ltd 1%€B6oth d:‘ee/bfablealsgadatlon
ethers, cellul ose esters, nitr e

of acrigies andaky to g%? 4914 leats"é.% ch lﬁl% eS‘Efg%i’ ﬁ{rrtggremcr ease the
et Byl GRbivthes 8f trhsb OXNPhARY |coﬁ§d>§1tiﬂnca$§é,can be selected not to

hydr ox ropyl nethyl-cellul ose, hydroxybut
. cégrgde et it é%re&eeqbatdéffww%ém %ﬂ¥?§’§%3/ pertod of ime,

cel | ul .

pr opi onat e, ’ Hn%%% bl
Dot e, phih SR ARFACABU eI By S8t @b Boompatible

t r i acenistasphesethptib suiable dordpeel. éltg'él@ﬁclﬂﬁ d§thr¥ Such mleOSPhefeS are
pol y( ) Y, )

ol 5 ( DRt FRABACHY; 81F) Bigheh VAR Mo R NBTSABEH Dand

polly ( Hﬁxtyiamitzhaajr, Waalr®X199§b$&6( 1435Qaélbbyl mst hac ryl ate),
WO 2004/ 05 ) / 2
met hacr yl at%eo?h noﬁlo y‘%" gﬁggb?l Qg’:ﬁ? ﬁ&gradﬁgle g?ﬁ%ﬁ(} éﬁ‘lcet:shc;}? be used
acryl abepliver mlagéntsoﬂahe)myentan |tcy1hatsmi)1ect pBiolegratabletmaltrices are
acryl ate 0 oct adec acr
pol zprf?fﬁ{?ffrgﬁ eé,‘}éé 8?1;'?‘&5 yebﬁ’é1 é’!’@ %%mheg%Pg‘ ef % Sgﬁhem polymers
O|XI d E) eltre ﬁoﬁtﬁrl)él(l.e Th@lbfﬂﬁeﬁle ﬁe@smtttllbakeﬂtoa)the mlogl @ztllmg' bver which
cohol s), . vin chl ori de
ool o enid® Sisird wearpilioh Rt oraBREX s PP g O e
| a|Ct l( C’Tﬁﬁda;ﬂy,&@léa@oy&cdl peﬁlod %gﬁig fx@gi) bemébyldar fewl @6urs and three to
ol y(ortho)esters, po aci val e
gm ﬁ) twehg mangis g ma%dr% Eﬁ%‘wge’t %ﬂﬁl@&ﬁfyalwtﬁ%‘i%mﬂaf a
pol y mefRirspd FiRataan 8bsait e 18 asasud 90%aFits weihy mastditand feer,

i ncluding dextran and cellul ose, collagen, chem cal
der i vaentipaally is propselimker Biith sayli-yalpafians oééfﬂlie’f pdyFaery

chegni cal  grQYpsralf ﬁget&)f@ 'JEen@s aré H&Wered%kllﬁ% b ®Rrodfb implant by
hydroxyl ati ons, oXxidati ons, her nodificatiaons

rout | netyofrdiffesion; ox mereeoreikralplvézy degradetipg of theypolysierig magx-
and other, M gﬁffl%}t (Li :pSlgﬁ{) Iv@h&?can%@ hy8eddh %rﬁlt th€biodegradable delivery

prol anine c proteins, copolyners and
m xt ur gystetrhieeladsf: polb'am@een eolabarbqﬂa@s,amimﬂ@ e solyalledengddycols,

Ui vo. PPUSIEKTRIGE pBYE e Slchp i AR TNA R OO Bolybifl
no®s bi etﬂﬁg,rpawarhiyEesmi gpniymnyl h@ﬁd@d@owhwlwnehdnnnypolyglycohdes
SEG RGN R VTR LY S ——

of par tdlialosés; cdlintose &fiérs |deml|1usée:sﬂerspmtro delbllesed) }bdlymgtslod;‘ acrylic and
Idﬁs K/{agg&%ﬁex&l& Hesgegs Sa\ﬁgg%ﬁulose ethchetlluﬁl)se %ygroxypropyrlcekflulose

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,
w@bkwmtiosgi6pol yanhydri des, pol yacrylic acid, al gPCEHUS2003/038958

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 acryt4te), poly(isobutyl

acryl a;bcﬂ;)(lauﬁgr] chefabiylat) ! il phyenylanethdoaglaty), p@g(niathyl acrylate),

ddi t t th
FE e AT N R T e
Whi ch gdletiRgee] Myﬁr@ﬂyldnﬁlﬁo%ﬂétﬁ&lbﬁ]gly&mboly(leﬂipleaabrabé)e

| ud trolled-rel
o1 of or Fcitains G1opIeeb PRRLEMAIePBUR FPI S e qaly viny

i N SantHistide, ﬂoTysﬂ}Vrene ﬁélyﬂhylperﬂdeﬁeﬁ an&&?ﬁner&@ﬁla&%’ircﬁ&%d glycolic

t he cont ents of cor orat

are express| n
her ei nadigs ppb(ﬂ@yéﬂ@fé p%ﬂoﬁh(ées(ﬁf 5, K011 )éﬂ’é‘-cfi%lfi %IM@@EFIH agjd), and
rel eaﬁéon%l(ﬁ%#@cn Qﬁrﬁla@t@n A gtk pb X meti shéds@idifdte and other

treat i c conditions. LOﬂ -termrel ease,
are use@yﬂaeqhendps inpdiaging depan qnldetelhillﬂqﬂ ealleggns chemical derivatives

const wﬁ&gesfﬁa&am%ﬁsaraa&‘qoﬁso T allyl alkylene,

| evel s e activé I ngredient east
ant pr efderaidtipng Oxidatims, and nthet mpdifisationsirontinkly mlaéfa@ethm skilled

2004/ 05 65 PG/ US20

wel | - kﬁlo&?] q)qur'ﬁnélg eam(g))f:;' (h 3’%&0 P 9“’3’2‘.” FP% ttaﬁe artpr%lﬁlgmes and

i ncl udEychﬂBblofprdtdflﬁs casmﬂ;emearslyﬂixems thieafr Irbgmieah dhese materials
In ceriﬁal n e | nent nvent |

ar'e el eI Vse%yw’ﬂf b REE St Sudirt Ry NPy yrtuce or

i nfl armiﬁklefwl,one g., the joints in the case of a

oL B S TEL et b Bt S bt
candbep@ly@lwafgl hd@lhﬁdéldpyolgmrl]iasdﬁ bé}ﬂ)flﬁiibrﬁgifﬂﬁhlx(mahf&eﬁ

acid or po tide) tot surface o

cat heter %@éffhewﬁ@m ¥Bers & pREHar g StipeL: (@3&1 ggible hydrogels
unt i | Hé‘s%nmlﬂyqog SaRBhty, O1P. iPathhio &Rt A Fdbell IilﬁMiblbﬁloQ:f:ules (1993)
i nflammati on an at heraosclerotic vessel, an

i nf | at PHig8 A Hislirashines of e 3 incomeraisi s ah P%lmaé}&%nlc acids,
Wi bh t hReEsfin, %ﬂllll pBiyaltiRriddst ﬁolﬁcryl@ aéltledlélﬁa% léﬁit@srdn

In this mannher, onposi ti ons can tar get ed

| ocal | poly@ngsia metmpralates), mﬁlyéaﬁlﬁ&mﬁycmateé)s p@la(hwillapta@%ylate),

i mmune

exanp B&l?#ob[ﬂg%%?&h%ﬂla{e? g%)!}@é?}élﬁdelﬁlﬁ% a'tég Wfsgfé'cyl methacrylate),
i npl anpdb(lwrﬂunmhacwlatﬁep@}’(iphen}’hmn‘dae@y]@fG) pslyérhethyl acrylate),

tar fealtr trrﬁcr)]lt (1so)gaﬁgﬁfe{c¥ﬁgvﬁ g&?@.ﬁ)%{n? %l&gﬁ ﬁﬁd ?&9(”&9%‘621 acbr'ate)

i s25 nvol vedin alfitiof,impbdrant ernbaljeerts oftthie ingerdioh incdrde uthp-based

t opi cal | e.d.., in an ointnent/dernm

opt1 ontmyare diieny P e W D oRepk K ipPhuff, Sk

Wi t h oihgianthtle papslihdledeagandlfedirelege miadthips. £ bl&fﬂmtl Omytrolled—
agents, Lmunosu

t t
oI DEEIRT BN Sraarekib Sy 1 df cit Bl TS Yo7 33s.33s,

f ol | oWkRGontents of which are expressly incorporated herein by reference.
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
w@e@4p8163 0 be construed to limt the scope of PCTES2003/038958

i nvention. EXAVMPLE 1 Exanple 1 describes experinents

and findings that denonstrate that bi- directional

mgratory response of T cells to specific gradients of

t he chenokine are 25 associated with differenti al

changes in the expression of genes encodi ng proteins

i nvol ved i n SDF- 1/ CXCR4 si gnal -t48ansducti on pat hway.

Met hodsipRnis Brrwel Rkifowneao troshefitadindry ckilllis theertené iggbde dome of the

to SpeCIfIC r adj enf,bd f SDF- 1 to induce chenotaxis

or fud@?%?ﬁ?%s ‘{?F(‘tr § gt?f’ ®in vivo. The Zigmund/ Hirsch

30 chanber naguafi edtebinkentsct agentaofiteciavasiomareldeeeral directly to

muri ne, npdel of  aller rltonl is.were used to .. .
est ablthesﬂteééwpﬁ%g" 9“ff &I‘%HP%ﬁtgs SR ‘l“gh =11 ﬁ’tlr'f1 subject with
Vi W0, rh&BsRAE hithiflsythe Blobl §éssdls If mekHesostRictic 9FIARS ¢at. Qd)r example,
fromthese systens and unanplified RNA exam n‘ég (519
Ypeptdde) to the
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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
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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  biotinylated 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
w@emenstiesl for T cells which underwent fugetaxPGI/U82003/038958

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 irA0RNA expressi on) when
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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).
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EXAMPLES®C ﬁ@n@%aﬁwé Chergeiactics el hemakinginystugaigetic) v-Kit-ras2
fipgli NRFstbM sk sﬁmw;aabﬁco%ew SBORMokitic PEChdnRRAML; -1.95

mgration in response to the chenokine, Interleuki n- 8,
nanel ycb‘?mo@ﬂettléé’ﬁ Fegedactidpvenent . Specifically, use of

specific n Oﬁ)l(eﬁéaz%ﬂﬁ hﬁ)?ecﬁﬁ!% @igt@féhﬁélﬁl eRprebdd@ betheerBa positive
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st 2kpneSSDIBA (venes griegttashic gradike) include 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
w@bootls31XCR2 receptor. Moreover, the directi oPel/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 fugetaxis32r 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
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(Appl e Conputer, Cupertino, CA). Mgration tracking
was carried out using MetaMorph 4.5 (Universal
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for each tracked cell. Mathematical Analysis of Cell
Mgration in Linear Gadient Generator: The angulL 25
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i n2%®r Cmntelambn &nktas br enquua ceselation function, was calculated for each experiment. F

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



after treatnent, cells were seeded in mgration

channel of the mcrofluidic device and allowed to
wor@rasaens descri bed above. 25 WO 2004/ 053165PCT/US2003/038958
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Leukocyte responses wthin the chosen vessels were
quahtified for up to 180 minutes, during which the

topi cal application of CINC-1 was nmai ntai ned. In each

animal, multiple vessel segments from appropriate

vessel s were quantified. Videos of mgrating cells

were 30 constucted for quantitative and mat hemati ca

anal ysis as descri bed above; at the end of




certain in vivo experinments, the nmesentery was stained

with acridine orange (Sigma Aldrich), a nuclear dye,
w@eaansdewi th a 488 nm | aser |ine generated frpaT/Eas2003/038958

Argon | aser, WO 2004/053165 PCT/ US2003/ 038958 -58 and

observed by confocal m croscopy (LSMb PASCAL, Axi oskop

Il FS, Carl Zeiss) to verify that mgrating cells

were neutrophils. Mathematical Mdeling of Continuous
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during which the topical application of CINC-1 was maintained. In each animal, multiple
vessel segments from appropriate vessels were quantified. Videos of migrating cells were

30 constucted for quantitative and mathematical analysis as described above; at the end of
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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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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Cells initially commencing at a position in the central third of the gradient

underwent chemokinesis. The cell density across the migration channel prior to and
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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which is a measurement of how "ballistic" cell movement is (Figure 15,Table 8).
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 I.-8 gradient in which
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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  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
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(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



gnm2/mn. Interestingly persistence tinmes for cells
mgrating in vivo were significantly less in vivo
W@ 2003053165 5. 25 min) than those seen in vitro (RAT/1S1003/038958
14.6 mn) in gradients wth peak concentrations of
IOhM and | OOnM and 12 nM and 120nM . respectively and
may reflect the conplexity of the surface over which
the 5 cells mgrate in vivo as conpared to the in
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the directional bias of cells in6§radients in vivo,
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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 pm*/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 in vitro and

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



determ ning a second nucleic acid expression profile
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(MP-3
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.



AMAC-1), TECK, CTAK, MPIF1 (MP-3), MP-5 (HCC 2),

HCC-4 (NCC-4), MP-ly (nouse), C 10 (nouse), C
wayosplstiext i n, and CX3C Frackt el ki ne ( Neur ot aceCTy$2003/038958

SDF-1a, SDF-1(3, net-SDF-10, IL-1, IL-2, IL-3, IL-4,

IL-5, IL-6, IL- 7, IL-10, IL-12, I1L-15, |L-18, TNF,

IFN-a, IFN-(3, IFN-y, granul ocyte-macrophage 10

colony stinmulating factor (Gw CSF), granul ocyte col ony

stinmulating factor (G CSF), macrophage col ony

stinmulating factor (M CSF), TG--63; FLT-3 I|igand,

VEGF, DNBAs clidatizel i n and CD40 |igand ‘concentration

gradients. 8. Th thad .of .cl.aim 1, .wherein the first .
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non-zero 15,concentration of agent. 9. T t hod of
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11. Theecokd fadioRfin the @bdht dorREntikbion ¥fagkR) N M gration
t hrough the agent concentration gradient is

fuget act i ¢ atgmiipphdifferencethesvepnlirofirsiond secandiucleie acid,

wher ei g GiabtRfkst hrough the agent concentration

gradient Is chenotactic migration. 13. The method of

cl dPm 1, whwhesein thetfestimositien in the pgenesopeentrsiiongrpdiertichresponds to a
IS Zsﬁps?[i&{c%&ﬁgn Qyiggﬂf LJ&%FQSC%% C(yogiti%n inltﬁe agetﬂl.ecaﬁgé&xggon

of claim 1, erein e’ nucl el ¢ aci d expresston

prof i | gradient etsondsted seoonp obncamration ofLdprityamdem ddabtahe second cell

(PCR) anal ysis...15. The nethod .of. claim.1, wherein the
ol i ERGER S e 0 SedFtoiRPuRliof e s NG by
nucl ei ¢ aci2l chiheamsihodsifslaimd0, Wikereid ke neleicadidekpebsionprofile is

1, erei he gradient..is a ste radient. 17. The

et hoa PR FHESSMRRI b The oradi ent 1S a

conti nuous 3r adiEeimetholi®hf clhhie 1)whdieifl tiefagelt@bmoedtration gradient is a
wher eiﬁ the aﬁradi ent coqrggri ses a second gradient

co- exi JBIHGONPEORSAHE:  gr adi ent. WD 2004/ 053165

PCT/ US2003/ £3895fhe metbdlo? claih @, Wdrélf theQlsertlcahdhttation gradient is a

wherein the first and second cells are adult cells.
20. Théheﬁ‘\‘éiﬁ’ﬁ&o’éﬂemé‘ftﬁ’i“rﬁaf}e%er ein the first and

segpnd cel | $ ar ern3ywedibd oFelalrd 4, whetdin thERBeBILiROGnSEntration

claim1l1l, wherein the first and second cells are

pri mar gradlent is selected from the group consisting of SDF-1a, SDF-18, IP-10, MIG,
GROa, GROB, GROy, IL-8, PF4, MCP, MIP-1a, MIP-13, 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-3B), 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 CX3C
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



cells. 22. The nmethod of claim1l, wherein the first

and second cells are henopoietic cells. 23. The
woreiohosBied claim 1, wherein the first and secoPcr/vston3038958
are T 10 lynphocytes. 24. The nethod of claim1l,

wherein the first and second cells are neural cells.

25. A nethod for identifying a conpound that can

nodul ate cell mgration in one or nore agent
concentration gradients conprising: 15 contacting a
mgratory cell in an agent concefftration gradient with
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h
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gr adi eViEGF,sDM@Ae cncéndheﬂm el €40 dipadzoneniitinigragliants.
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MCP- 3, zeM?Gbndenthiﬁi & dgm?t,lmfd)the feédifkeSncehtratcmalf kgameis a non-zero

|y hot actl e C)%C t 8, GCP-2, ENA-78, NAP-2, |P-10,
@O |2gen BCA. 1, PF4, Bol ekine, WO

2004/ 053169 PCT/TuS2eMh3d 63891581 whéeit¥BESidst concentration of agent is

Leukotactln 1 5 t axi n, Eotaxin-2
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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
w@e@diosiss 33. The met hod of claim 32, wherei nPCTES2003/038958

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,
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c m 35, erei.n the ce a zer,o concentration g

or Bt ene nea@uriea Brdiny selin & GRLGrERRTE eropdwhh a es
met hodcahpouhdi m 25, wherein the nucleic acid

expression profile 30 is determ ned by Northern

anal ysi s. terpifing foe H%FI%?CI%FQT‘?WIQB ,P“\ﬁilFelPélFerFe{lhaéld

nucl ei ¢ aciideR¥yahes ShedBe B &pickdon df% 6é SipMsEies! pRYuct.

pol ymerase chain reaction (PCR) analysis. W) L
2004/ 053165 ISc9thasbisiim 35oufErein the cglh migrgtion i himptayfic migration

cl ap m 2R th¥isie @k predsht patiabeis & cRéhh Hacki¥ RPRERI e Blpadstib& product.
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is an mRNA expression profile.

25 29.  The method of claim 25, wherein the agent concentration gradient is
a ligand concentration gradient.
30.  The method of claim 25, wherein the agent concentration gradient is
a chemokine concentration gradient.
31. The method of claim 30, wherein the chemokine concentration
30  gradient is selected from the group consisting of SDF-1a, SDF-1p, IP-10, MIG,
GROa, GROB, GROy, IL-8, PF4, MCP, MIP-1a, MIP-1p, 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,



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

met hod of claim?25, wherein the cell is an adult cell
w@ 200405865t hod of claim?25, wherein the cell PGI/EHS2003/038958
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 claim 25, wherein the
cell is a neural cell. 49. A netHbd for inhibiting
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fromthé group consisti n? 1of cell division cycle 42,
C

annexi n A3,33RapThg mefiod ef claie3% othewin th evielrtconsentigtion gradient
adeny! 1§ts<96&é/d3f‘r5}ﬁ ?ne#i'r uWohs@ gqﬁﬁg of @'c@nceﬁtﬁﬂlgﬁ{g?ad%s

25 dissocration in tor a
cl Hl m Skctedifonethe gtonp cmsgzhag oiRATON- ézrmlyleted@emﬂes €15ed.TB, and

228?4?)&‘6‘?’:(%%@3%& ég?f; ern’ é&? (JleR%SGé/ )ég}sfiglg?\g’t%éﬂlo,
pr ot ei MIQG, I-TGTCA3IeF ﬂ@,@iﬂ&ﬂoPFdaﬁsbklrﬁlMtP -V, tMiIPFm,-IRANTES HCC-1,
Dot et RGPS oy PP AR s aReet hlca. s,
E hosp hEditgndy,I Hotaxdn-2 (11/[19141‘;291 Bospiad €rSC)KMDES @ARam SLM‘{\ExodusQ,

i hase S

ol I sigkhh e AR AT Ertinubrihy Tbide T earc,
exf’éiﬁm D 50047 053165 PCT! USp003) 030050 172 B8
The: motAEsaT GROtSF A pOdE v LTRPEIR Brdh oG ke Kine

mat ri xmeakaatcﬁﬂ), SDFLI%LCSDE-IBSm&eSWHSQLfF mrlztmes @r-aup.-5, 1.-6, IL-
consi stin nase 3-like 1 (cart

g ycophdte SPa0nIst I g ST o BB JoTiH-OF Ak POLh. #ruugeaiy-macrophage
ceb)  adiies] ifulihg EloP (Ev1-CB! koinul B8l O s BiaNASRc8r (G-

(neutro§h| | col | agenase), integrin I%/  asm c_domai n

5 assoePik @acrspltﬂge Polony stimuiaing Aacterd nf {8 Rbfadigand,
domai ny et 19MBA‘ %d helfiRhl @ﬁ4b%'tgar}(rcoh%éﬁ%a%tgr&§éhts1

vascul ar endot hel1al grow VEG-), fibulin 1,
34.  The method of claim 25, wherem the nuclelc acid 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

nol ecul e 3, and | ysosonmal - associ ated nenbrane protein
wQ@20030531¢he net hod of claim49, wherein the fuper/asi083/038958

speci fic gene 10 expression product is a cytoskel eton

rel ated nol ecule. 57. The nmet hod of claim 56, wherein

the cytoskeleton related nolecule is selected from

the group consisting of ankyrin 1 (erythrocytic), S

100 cal ciumbinding protein Al2 (calgranulin C),

plectin 1 (intermediate fil amenf/lbi ndi ng protein,

500kD), mi 89.0t ubhe methabafciain &4, ywhendie ihe nREIER3cid expression profile

m crot u f ul e aa 00|@ted rotelﬂ LA 15 like protein

(M LPys detesgien By Bpaeersit e R A Y| ament

gel sol i n-1iée), Tmﬂetmwcnaﬁn% Wineeein ﬂmgra)dlensa; a stdpezradient.

met hod of cl aimA49, e fu S ecific

gene expr &bsi orﬁhedP?}ggfﬁ %mégc%WngB% q‘r?ffgéscatﬁogtmqgﬁs

The ngtdaa of cIa|n158 wherein the cell cycle

nol ecul e i s selecte 20 fromthe group c

t
VKT Har A9 ZucREr RGO S Sar B BHRET kgraﬁfngweéond
honol ggadlénk 9@&&&1@ v%th(tﬁ@ﬁﬁgﬁﬂcﬁer%"rp?’) I ect | n.

(gal act osi de-bi ndi'ng, galectin 3) B31
oncogene f &bi | yYhe mﬁfh%mé?é?l@@ﬁo‘gbﬁiﬁp Iﬂ%?) cell Fﬁﬁ?cﬂdB]é Cez“

(m togen-rggpong)y I%etHE‘&’éﬂOJ“é?ﬁ%t @hé}%m t@%@ﬂ 15 TRIRAIceRAS

oncogene famly, pseudogene
ditiof er ent i 461 onThametbpd 8 clzim 2éowhe|rh1e tlirﬁecteﬂoﬁa pmay &¢ln

49, whereip theTﬂ“%S&@&bﬁﬂﬁBﬁB'&h&?%, <BIQ§QF§ﬁibQHCCdl

product is g response fe ecu
The met hod46f ciThé methdd of/diaaméZSnwhttreinithnmﬂieS @ Edyaphoeyte.

| at ed '
oS PO S S MR S Pro .
I'l, DR al pag), & déBodtat mhibﬂnﬂglcahi lﬁrmtams&bmpnsmg

A I T N R %3»@%1 Sttt
oA, s rmlhlblts D fligetalik Spetific @ha e prestibaprotiyet B e(n@jlmu)(t- dffestive to

(menb granul ocyte chenotactic protein 2), Fc
fragnéﬂlﬂlbﬁif“geﬁ‘é‘sbl ndi ng protein, CD24 antigen (small

cel I 1ung Garci MAEebd st @iinURhbgEhe fubkiaks msiiclgbne
transactivator, T cell receptor WO 2004/ 053165

PCT/ USXOUS/I0BB9det is amucleio aoklor apgplife: T cel |

acjg vati on i ncrgagRhol df Slaigrdy, %@ﬂeﬁmle fuliiExid spacifR gene
protein tyrosine phosphatase, T cell receptor gamm

const agxpregsiomprodudt lsrae%@}ﬂh’@ﬁmg]ﬁ% | ocus, cytochrone
PA50 (subfagi |y 14,y &eﬂf&g loYHQi 491 @vh@ven{ it Lﬁgﬁaﬂing RfId3He is selected

onega hydroxyl ase hod of "cl arm 49
wher ei fiorh ithee gred consisténg of nﬂmhélsm)e |cycle 43 anqexin AdtRapd suanine

claim 49, MReL %hﬁlg% Bt oaﬁ'él?ﬁgtté B1RE §UAK biditk YR il afld Rho GDP
25  dissociation inhibitor alpha.

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, BAIl-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 cell

WO 2008058365 al cell. 65. The nethod of cl ai m 49, PUTESM031038958
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 chenotaxis specific gene
expression product in an anmount-&{fective to inhibit
chenot axi S. 5515 Ghe mEtlﬁ»drasﬁtlhindsfowhetemmGﬁracaummaurix retated

chenot ax expr essj. o duct, ..,S .

ol o Bolses gt leged g et R RS iR A s

wher ei gly&dpeotelﬁl?,b) IcSrcﬁhobrﬁ[b‘l’dekﬁc aietlgen-réifted a'dlleadﬁ?éslidi\l&doleéule 6, matrix
claim 66, V\herelngta&e co g{%ﬁeﬁccurs in vivQq i,n

subj ecPeRYATAgIngTe e‘ftTOQ 6‘?1 ag o IEETD BYfORIAsaHC Flﬂ‘ﬂ%}ﬂe

I esPOoNngBeciadld filteinl ) EicHRi (@&%g@ﬁﬁtﬁin@ éH it EMlife) 1N Epithelial V-
abnormal i nmune res‘gonse IS an | ammat ory response.

71. Thikeasiigeryl, yascy é?flﬁo@ehal\gﬁéﬁ‘tb f%tquﬁ‘éEQB}a aibwin 1,

i mune i Iy I
TSRS TR SRR 3, 6

25 sel esedaied mombrahepigictub consi sting of rheunat oi d
arthritis, & Ohnl"h% 1RAJF Elai Shhgg%e%atll}té ‘g'kgg_r{argﬁﬁgﬁemﬁc gene

system c I upus erythenmatosus

ent@p h@tp:myleh ptodsgt is agpdeskéleton selgedmpkecylp/o) |

Hashi not o' s.f hyrQi

perr‘phl gus ( e7t g. "l% gneﬁhoﬁ 06 gﬁ% @%h%k? %&éétng{e%%gl related molecule is
aut oi nmlﬁmdffmmothylg‘raup canmmtmgpf emkynm infarptbrocytic), S100 calcmm binding

ant - cBOIAGBTE oSG 5 P2t PR EBu blhepubipding pgrein

dids eas eoomg,l rym@ulel-assocﬁwa’dl’prﬁtbmll@mmlc&otubuld-aﬁpahﬂad protein 1A
Addj sopn' s dj s I nmune- a |at e .
ol oo BOHEST (LY. Sy DRI da g prgent. gelsollike) dnhhyrin 2

gl oner geaaphritis, proliferative gl onmerul onephritis),
bul | ous WD 2004/ 53165 PCT/ US2003/ 03895

penphi goi d, 55 ogﬂ‘@ﬁ“é‘hogﬁ’? @6‘?@9 Wheesif a’ﬁ%‘l‘g&a?@tsﬁ"r?&@ gene
and aug r&ﬁ%ﬁ@rd&h@eb@é@e‘ﬂcyﬂ@'rﬂdlécﬁ& 73. The net hod Of
claim 66, wherein the abnorpmal inmune resEonse IS

graft ver su¥®- hoskhemstling od glaing 5& pvhergipthegel Bidlegroleuly igpelected

6630 Whebfithe &0 %@Hﬁﬂig@f'vﬂqﬁ@%gy &h&eﬁﬁam KD gaeéo%amal
product is a signaling nmolecule. 75 The nethod

cl ai m Jurogeiisoaiolpgt h@cw@%wpwnwﬁ@bdwm @algﬁp%@c@admg,
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 II, DR alpha), S100 calcium-binding protein A8 (calgranulin A), small

30  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, 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
wEe@iesies yr osi ne ki nase 2, STAM I i ke protei n 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 nolecul e ir§3sel ected fromthe

group c¢adpisichbin))d a@fl aBtiudHor( ﬁmﬁsechﬂtee:xpwssidu')ﬂ‘dKB)l IiIMpEbtein

ki nase ki nas e kin se 2 uan

bi ndi n éy %slnbet &oapﬁ‘xagie gﬁ 5‘??81? %antr? %), rf ceh receptor gamma
cdc42- hbcnsjlcy@clﬁbmb PU50 (sibtamity D, @olquitldGEFle(ﬂRaﬂéﬂeﬂ%)mega
MAP klg 3 autotaxin, inositol 1,4,5-triphosphate

r ecept V’”ﬁﬂ@@bh0|n05|tlde 3- ki nase gamma, PT

phos phat as e6:( NONFHeSRERS A6 T)claiRAS, WikleiR ERtcil s AMGinkiiaé Odll.

(GAP), %?l;anyl rel easi ng prote| n 2, and Arp23
conpl ex 20k s ubligringthodxf claym 48 jxhegein Fhﬁ’(foﬁtlad‘&géﬁcﬁ"}r%@ vivo in a

wher ei Q&€ ha a@ﬁs@oﬁﬁeﬁgfah GbridEAS imfHRE RSHHHRE
product |s a extracellular matrix rel ated nol ecul e.

78. The net ftbd ofhegnethed of zlaimi8wlhaseip phe cell is aecaral egllar
matrix rel aged Jﬁ&H&P%ﬂcEnﬁ@fb %Gﬁe?@lnftﬁe%éét i‘.ﬂ)@&ﬂpgene
consi sting of spon spondi n, extracellular

matlPi x emrmsemrp)roducbs ClaegeakineyoeX3x0) telcer(t@n lpha 1), CD31

adhesi on nolecul @, I A33,

and angi o- aééom Igtr%eg%%fg}fg@g?l?g g%lf?hem%at%%%&b%ﬂg

met hod of ctaitarti6ga calhlmdelggmng Imehk;diyetmtmimgg chmms w1th an agent

rrg |n 2 cu ?té g rng%)lts ﬁlﬁhgn}r% 1S %)e%ifw %:nc eﬁ%gs?onsé]rcg@uézi 1% a? a%lount effective to

cyt osk élmdthitechemetaaised nol ecul e i s sel ected fromthe

G4, o1 541 1050l BELI 0 h ed 2L B 23R s

r eI at edx;ﬁmis[dnmraﬁﬁae haticleic acitl bha ﬂ@meéldent regul at or of

chromatin ( ctr n beta
(non- erythr yt| el%etﬁo%go 691 L?ﬁ“‘g%? bs(‘?’t‘fgmg‘eceu

(regul atoryyg, kerigdméthdd offtlaik @B Whdréin 4he RAMACHRRAREWEIn vivo in a
proteln(actlnfllarrent nuscl e Z-1ine, al pha 2). WO

2004/ 0536% hping exsp pigfpiJEnYE 4N abnpsmakimmpRg IHReHBd of

cl aipm 66, wher ei Thd Heh6\SBMiR 66 SwhRNEH itfd HnRREimmune response is
expressi on product is a cell cycle nol ecul e. 82. The

met hod 2Binflamapaierg 1esposer ei n the cell cycle nolecule is

sel ected frpm tig ﬂétﬁ&’cpo%'ﬁt\bvﬁkgelﬁfthe': #BhofmBE BRth@fe response is
activating protein 1, v-naf muscul oaponeurotic

fibr os@h@@tﬁmlr(lmﬂrawpn@ncogene honol og,

CyC| i n- depeegent Thé‘ﬁ‘l&ﬁgCPOf(Clglﬁl %1'\55&%11‘1:'?& au]-%ﬁune response is

i nduci bl e early growth response’ 2, retinolc acid

r e@épt celecttdfram ﬂmmplha@amptmgmﬁthenglammtmms,ﬁrbmm diseage, multiple

RAS p2 1cl@rro%ts es'yglcem?ct lhﬁ/u%texoyrthematosus (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 cell
wale@tis3es c- nyc bi ndi ng protein, mtogen-acti vBCBEUS2003/038958

protein 10 ki nase kinase kinase 1, TGF beta receptor

[1l (betaglycan, 300 kDa), and G 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 ai m 83, wherein the i mune resgénse rel ated 15

mol eculpempligeidl Sibgrends smdranteh msginoggistemsindaitiogniofine diabetes

nmaj or 'ﬂ-l ﬂtgscorrpatl bility conplex <class Il DQ beta 1,

bone marrow stromal cell antigen 2, Burkitt |ynphona

receptor 173.GTPIhz mdhcngofptanhéﬁmhe@(mﬁ)abn@ﬁﬁl iambungeesponse is a

(p4 1), Stat?2 h e a_Tcell inmmune regulator 1, and

interl Ml 5%5655?118?'. 85. The nethod of claim 66,

whegei n t he74;e| |T}ieSmahan¢frcaiim<56J Wherei? the@fiemdiaxietpeoidic gene

for pronotin ‘?Jé‘ﬁ get Xi S ri sing contacting a

cel | wi¥HeH! ng ‘T ®hat pronot es

fugetaxis ims.an TR Efclapa 74 \Wehdréin BHeQiEkng molecule is selected

fugetaxis. 87. The npethod of c¢laim86, wherein the

cont ac £ioAYhe group sonsisting QidS pretein-cauplsdaegerion binss 0 vaccinia related

di sor dghashe m%ﬁét@ﬁ%’r@iné 18fdse of S’f}ﬂgleﬁlé)ﬂrcﬁem &6nt8iding SH3 and
The nethod dof claim 8 wherein the cell is a

herfit o,sBAM Jognagns| 2, SIgnaéglduwﬁeprﬁbﬁew@an-wsowaqi ggrgd, CD47 antigen
wher ei

The method o?@ gﬁgg%%tgédnv&? gc?:e%terﬁli t l%-ae S{h%@;g %g%ecgcrlg%gosme
cell . qusphﬁawénmwp@lﬂmedﬁbtl ng cell chenptaxis

conpri si ng 3@ ealﬁéth&gof%la(ﬁﬁlﬂ wflérgin?hens 2 m%éﬁeels selected
agent that pronotes chenotaxis in an nt effective

t o pr orwiethe gmupt:anslssng @fZ’TIQZW(éoqarbadh@domkmasle)a MABHRinase kinase
V\,hqgel ﬂma? eklﬁz?sagfgc ! 121?3(: %O?ilhgle) gaglé ocEel r1’laph %@%{as &eceptor),
V\D ZOOédenmfemﬂmabﬁaMB}EF (RSICH’SlAImMPrkth autotaxin,
of clai.m the ce

ot ThiBSH A BiraTba FesFtop phieeRe R en 2Rt st b 1

cel | i phesphatadey(nqaicspiae), RS pzﬁmotaﬁtabmht@f((}apﬁmm%anyl

wherein the cell el 96. . The net hod of
cl aim @eaépg(%ote%ﬁe?@l&p?{]‘éow @é}‘lfunl‘ s a sel ected
fraomthe growmp comshahod@f chiim 66C@hdréin tHB-hehbtsxis Becific gene

cells, dendritic,cells, nonocytes and macrophages.
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 XVIII (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
woewsosgbs | s, basophils, eosinophils and rmast PADUS2003/038958

cells. 98. The nmethod of claim88 and 93, wherein the
hemat opoi etic cell is an imune 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 inflammatory 15 sel ected frodthe group consisting
of neutroph$ls, Thaswsgad of claim 86,rdistein the ghainatards specific gene

cells. )&9&810@ {ul}?ga ée(?lr g&%%@échfég neutr Ophl |

chenot axXi s conpri si ng ntacting a neutrophil with
| L-8 in an nourithe efdlwdtof vlein 81, prierait the célbeppteanolscule is selected

101. T F%%(%() n,.t he rophi |

is conFrac F@%ﬁgﬂfﬁ Slgm%(flpl oW REREL ﬁ‘fe[f’ 3?1?%?{0%]’11“]!(’ E’Zlga.r}]

1025 Thesamiabaduntic tﬁbﬁ)smdrﬁ)al(aviah)acﬂﬁbgbné hémbioy cyclin-dependent

concen rat| f 8 en about 10 ng/ to. .

about é@ﬁﬁ«?-hki%@ T?F?@ H‘g’t“ﬁ 2l 2P FRORe %@w apid

fjh e C ((j)febémdsﬂ alygha :mﬁpl{aSed plgm‘étn‘ig)cl:(dnﬁ}l@; suBttdhi ﬂﬁRA'Sq:)Qll Ipebtéin activator
i sor aracteri ze of _neutrop

hemot GBS SR proihin. ot oi-Ph Pl Ing posciniyggh divigion cycle

the di 3ppeFanBebRIRIRARY, -9FbARG pEKHaH, Hni@@%ﬁ-laéﬁ\}a% é)?cgtem
bacterjal infections and granul omat ous di seases.

Th&) metiRy kgrsciingsal A Bt boipssceptpr IlllL(betaglxcqyr%ﬁmd@d, ang G1to S
the SUBHRBStaRRiond, Material surface coated with |L-8.
106. e met hod of claim 105, wherein the materi al
surface i s $npl dite athodof ghainhéh V‘thh@irs‘fthb}:@tqtaxi@'&eciﬁheene

met hOde)Q)fresgbﬁ LTATACE n]"iﬁg{ Fbeg élacte gl\éélﬂg dto the

subj ect contro orrru atton. WO
2004/ 053 1 6 §4PCT Tbsaeird088eHE8s3, w‘h?reh%e indm et Ihsnd»nie(related

pr t t e r [ nt act l-
negjtT?o%BgFﬂgﬁ EQ?E& go&lﬂge % n%oalgl tr% oq hls?c%cgmg? ,1[1%9’ 8omplex
f uget adiss Il DQYetaTlh bonvetdrmov sforal enl]mnﬂi%, 2 Bloekite lylmlihbma receptor

PEE,HE:; r OEﬁJi—JiP Blﬁq_lﬁg B}o otefi, %%(%i%‘gtf}])? 1%35 %p% gnaé tpl? ﬁ,e cell immune

concenlteguihuoohanﬂlﬂtetrleakmszl raeptoeen about 1 m crogranm ni
to about 1%

108, whereif’ t h r a@é?’}ﬂﬁ%’%%éc W hr%f g h‘%ﬁs grrfe'%glaée
suli) ect hawliéng & wlethod fhe propiaingcélpfubaads &mpraals of
neutrophi| cont%gtgnag)élI 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.



112. The nethod of claim 111, wherein the disorder is
sel ected fromthe 10 group consisting of inflanmtory

w@eookisaine nmedi at ed di seases, rejection of a PCT/US2003/038958

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

met hod of claim 113, wherein- the material surface is
inplanted within the subject. :76- The net hod of

claim 108, 9her €llre nhdth@ dfslaim V) wiedeih thetchi issuligpmttpoietic cell.

a controll rel.ease, forinul.ation. 116. A t hod for.

i nhi bi ting . PRI B Bh%er%ﬂg}?&e‘é'ﬁnﬁ’gmegﬁceﬂ isaT
conpr i $ymghocwmet acti ng a neutrophil with wortmannin in

an anpbunt effectjve to i i.bit chenotaxis.and

optional ly _%‘ldycthefrﬁ‘ﬁquagﬁlgnﬂyﬁt‘ﬁ]éﬂﬂ%mercs 4 neusp] gell. o

met Bod for bahi bidel idhddofeldin 6L 68, ReidtdifBbiithmune cell is a selected
fugetaxis conprising.  contacting a neutrophil '

W th
LY294 00621 the group pensisting ek eel|syB-celts, Nirgels-wdendyistcglls, gonocytes
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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, theumatoid 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 L'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.



