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ADENOVI RUS- TRANSFECTED PRI MARY CELLS AND METHODS OF
WE2005MANM8s MAPPI NG  BACKGROUND OF THE | NVENTI ONPCBUF2004/040054

of the Invention The inventign also relates to the

field of pathway mapping, and in particular to

pat hway mappi ng i mmunocytes that are not imortal cell
ADENES/IRUSSTRANSREGIED BRIMAR Y €IEA{lSsANDOMETEODS IQF BATHWAY

nodul ati ng the expressi onM)A%M acel | ul ar signaling

pat hways. 10 Descri ption ed Art An

intracel lular signaling pathway is a set of genes

whose expression is controlled by a cascade of

BAQJCGROUND e THR BAANTIENS. begun by an initi al
stimulus. In other words, the initial stinmulus of an

Field ot tha¢®dentlbar Si gnal i ng pat hway controls the
expression of each gene on the pathway either

di dbeinvgnden plselrelaes toythe Fieldpd Rativey Haappies and i Ragiécular to

pat hway. Known signaling 15 pathways are involved in a
pathwiad enappiiganoiudocpleo tiac ale natinmottsl del dinasliThg invemtioe further relates

response, devel opment, mtosis, and inflammtion, and
to the Hel déemo@M LR @e BRpretsdidH dfadtrid@]lulab 6ighhlipgsiways.

activated pr oltegcrai n Ellgnase (" MAPK") patghvvays, they

protein kinase A ("PKA") signaling pathway, the

protein kinase C ("PKC') signaling pathway, the Type I
Desdrifitionhfof Reinted Artal i ng  pat hway, the cal ci neurin ("CaN')

signal i ng_pat hway, the cis-acting nuclear factar of x
c e ArnipeHIafae g ling BV AS A5t POEPes MRS Hptasiian 5 controled by
ki nase ("IKK") signali n% pat hway. Al though _defects in .

a cassiagmaf gang-tpageheénjeraciians bagm atreipitial sanwfuaelnr%hﬁjémﬁs, the initial
di sease states, in many cases Ilittle is understood

stimahR W af irftageldll indgrpdinp pathwag tcorieols thesexiprissionlof sachrgeheien the
and the ultimate cellular response. Pathway mappi ng

pathwly @ftRerdBRBH Rk irhdh@ct? hedudB tahbthef BoheTnaRE pRBIWWR Sndvn signaling
pathway's initial 25 stinmulus and ultimte responses.

pathr%v%r S melnfcgi('%ﬁﬁleasw{ﬁfe rg .e%f %EBYS%{:M%%Y%@%@% nl 10 b a.tegrgs','ponse,

ers e determation

devéié)gﬂlgrﬁf rlrlﬂgsig,ea%ﬂlir?ftl o at?cl)ne, Uagg }nciu‘c(’ie,c l?uqtagreorllclt?gmte%l tg)nﬁer: mitogen-

activated protein kinase (“MAPK”) pathways, the protein kinase A (“PKA”) signaling
pathway, the protein kinase C (“PKC”) signaling pathway, the Type I interferon signaling
pathway, the calcineurin (“CaN”) signaling pathway, the cis-acting nuclear factor of kB cells
(“NFkB”) signaling pathway, and the IxB kinase (“IKK”) signaling pathway. Although
defects in signaling pathways are implicatéd in a wide range of disease states, in many cases
little is understood about a signaling pathway between the initial stimulus and the ultimate
cellular response.

Pathway mapping refers generally to elucidating the steps between a pathway’s initial
stimulus and ultimate responses. For the purposes of this invention, “pathway mapping” refers

to the determination of whether a candidate cis-acting regulatory element is controlled, either
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WO 2005/ 054485 PCT/ US2004/ 040054 -2 directly or
indirectly, by a given signaling pathway. A known
woreiokos4g8d pat hway mappi ng enpl oys host cel | sSPET/082084/040054
cultured cell line that are tyansfected with a DNA
plasmd containing a reporter gene operatively |inked
to a regulatory elenent to be tested. The use of
direE POy b e ENBE a Igﬁvemignaﬁﬁg phhwshedknowt hettaydof pleiway mapping

SR, and Gangu S, Overview of Cenetic 5 Reporter
em th%@iscelly oin Q mﬁtdr@d &lf lﬁﬁlhatpd%@’érg&éfé&ed RithRIreQ Ul Psmid
o ogy, E Ausubel , FM (Wley and Sons,

conﬁagp%g @ﬁes Tée%?%%gr%hge ) hrnﬁ%cf{o glhlg&a‘y Efé{’r{egﬁtéaére etgsrfec? fThe use of
mammal i an cel |l . Transfectiop ha a .

repgSiSREPTES IS Welbpstallishad At e af #ReSR{ 31K @%%1 y: r%e&YP%’ﬂ‘?"Y)Hf Genetic
and interaction of genes and their respective gene

Repprtei¥jstesns, BnigOetli €urrarg Prefpcals inMdplesulan Bidegy, £dadasubel, FM, et
wel | -established in the art. Chem cal and physi cal

al., (Wilewasl Sdns, Nvang$ct i on i ncl ude DEAEdextran (Fox RM
et al, Biochem stry Qct 4;16(20):4470-7, PM D 911769

( 19[%Zﬁs}ect16ﬁlré¥hférfb @ﬁ@&%é&&loﬁ Be Bdrei ghVDIPA. infd 1Bt cdB, SlE()}h’ as a
C , & Baltinore, D.. Proc. Natl. Acad. .

o o BB R mggggkg@g%g@fa@g@eghmng "

func&ggpi%?g?ﬁlag@ r _I n agﬁgﬂsg %lglb gll‘ %&)g %§en%g§§g%t§ Procedures
(1983)), and eI ectroporation (Neumann E and Kakorin
for Exnsiesing e¢llsaan weh- qaf@ghaheéam the@gt Chemyoaband plsirgbmpthods of

The use of reconbi nant adenovirus vectors for
trantficatigf inciido DHAE delkgran {Edxl RIS ttadh] Bisbleemistry Oue 4 A6¢20):4470-7, PMID
Ber kner, KL and Sharp, PA Nucelic Acids Res.

911169$ %)%Muﬁéﬁ%@ﬁhate&%&nw 3. Molands Shasdott, RA L., & Baltimore, D..
Bi oTechni ques 616- 629 (1988); Bett, AJ, Haddara, W

P1r0(l(:.> {\gagle %’caﬁ.&t%?. Gbﬁ @Qgﬁ;ﬁ%g?ﬂéﬁﬁpg%g&% ﬁljate%%%si%gg& (Zhang WW, et
har col 40: - Reco
oL, iR e eV 885%? Eé%’i e lgwﬁ’ af ?&Hbﬁfffeﬁiafswf and
card| ac tissue, or. Cardi
Garginn C. D BiobStang: 3526908ty PMAR: DIAMALEIAES). ndelciraporation
Hedl und, T, Meech, SJ, Li, S, Schaack, J, Hunger, SP,
(NeDuken ERG Kakdnmsafe@mpl CanbePRASTTealS Qe85 (5) 3129910123)_08)1) The use of
(1998). Human adenoviruses are doubl e-stranded DNA
recomhbibER adaolviris vectors for transfection is also well established in the art. Berkner,
KL and Sharp, PA Nucelic Acids Res. 11:6003-6020 (1983); Berkner, KL and Sharp, PA
BioTechniques 6:616-629 (1988); Bett, AJ, Haddara, W, Prevec, L and Graham, FL. PNAS
USA 91:8802-8806 (1994); Hitt, M, Addison, CL,, and Graham, FL. Adv. Pharmacol. 40:137-
206 (1997). Recombinant adenoviruses have been used to transfect, inter alia, cardiac tissue,
Ardehali, A. J. Thor. Cardiovas. Surg. 111:246-252 (1996), and lymphocytes, Leon, RP,
Hedlund, T, Meech, SJ, Li, S, Schaack, J, Hunger, SP, Duke, RC, and DeGregori, ] PNAS
USA 95:13159-13164 (1998). Human adenoviruses are double-stranded DNA viruses which

enter cells by receptor-mediated endocytosis. These viruses have been considered well suited
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viruses have been considered well suited WO

wWQeSNHE4:185 PCT/ US2004/ 040054 -3 for gene tre@iEis2004/040054
because they are easy to grow_and nmani pul ate and they
exhibit a broad host range in vivo and in vitro.
Adenoviruses are able to infect quiescent as well as

for ge@p kiafigits B@ause Ahdyeire €&yl t6 gaovd apd nhipllate and they exhibit a broad host
extrachronmosomal I'y, rather than integrating into the

ranglaq Mv%ﬂe 'i’ﬁ?wtroR%QlQﬁ@}lfﬁ@éH ar@ ISR QY rffetd %ﬁw@é’éﬁt Q&GJ@]T‘IE’ f3liBating

atively large segments of foreign DNA 5 (ab
hav d
targy R N G Bl el Hg%e%ome-
e R R E%atg?ﬁ?ﬁa@%%ﬁ%sﬁ’dﬁ Faien DNA

This plasmd contains a cyclic-AWP response el enent
(abo(t TR, anddpw she adohytage akalish dites vaue produciien-escent
protein ("GFP") reporter gene, and can be used to
e &Zidive aetors/for yepmtepadﬂmam usadciior psthtvhe nibPpihigrinclude the pCRE-
N-term nal kinase ("JNK") signaling pathway, the p38

dzEMﬁ@@z%hg& alvhilgh19 8w Yo alBeorh BD BR¥seleftdd ¢lbRRAER Phis plasmid

signal i ng pathway. This plasn1d uses the p

contgfns %l f;l(i){ ﬁs v %és?@ﬁs]@ %ﬂamefn? «“ gx%hg‘lﬂx 'hﬂ %r'gen ﬁﬁ]&escent

pro

NA,, I asn1d t ansfect |n eukaryotic ceIIs

Prot%'@thﬁv?éﬁp&er SR AR %ussaé BSR4 on R guch as the
and are only efficient enough to be used on cultured

Jun dluterrnipel kinased| TNKT)i signaling aathwey.ithe p?$ MARK sigeglkiygpathway, and the
cell cultures. Because known vectors for pathway

protefafkinasg Aof PKiAYIsigoalytggsatiargy. Thts misnidiuees the pbidhdrigin obeeplication
practical for use on primary imunocytes, pathway

for ﬁf@P@aﬁgn USEN@ LRI P Oaldh obild foF pﬂfduatﬁdn S &kt Aidedl DNA. This

be perforned on cultured cell |ines. However,

plashﬁﬁrﬁrﬁ ﬁéétszﬁj]deuﬁggyg)ﬁé E415Gf b milch 16%ed & figleﬁ% A&y Sdéhovirus-based

stgniticant er ent patterns O teln

expr sion than their rtal ount er
vectpys, T g Sy %f SeptiTlen§ i Et pb 2hlsFE gre RO R s and not

mappi ng on primary host cells of higher organisns
primygry piaeyotigrrgll culiaigs. |3%¢a‘éﬁe§ﬁﬂe}YP|Vﬁ§t°f9rfé’F patBwhy SapREE A

pattern of expression. It is especially desirable to
imnvaogysseare oopeffitiennenpagh tale pragiidahfprewse pn prignagy immunocytes,

i mmunocytes wi thout having to transform theminto
pathwByahdppingC@lidg hethess of the prior art can currently only be performed on cultured
cell lines. However, immortalized cultured cell lines tend to have a significantly different
patterns of protein expression than their non-immortalized counterparts. It is desirable to be
able to perform pathway mapping on primary host cells of higher organisms without
unnecessarily disrupting their cells’ normal pattern of expression. It is especially desirable to

be able to perform pathway mapping on primary immunocytes without having to transform

them into immortal cell lines.
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WD 2005/ 054485 PCT/ US2004/ 040054 -4- BRI EF SUMVARY OF

THE I NVENTION I n one aspect, the invention relates to
wa@20meohass f or determ ni ng whet her a stinmulus REDUADH040054

nodul at e expression of a signgling pathway in an

I mmunocyte is capable of nodul ati ng expression of a

candi date cis-el enent having the steps of transfecting

BRIEFS BMIMNRYOOF BTN VENTI@Nonbi nant adenovi rus havi ng
a reporter gene operatively linked to the candidate

Ci g5 eheaEats, tHE‘%ﬁ\?*é%ﬁle ge@tepaﬁ@lﬂeaq\bﬁlfopaetéﬁﬁ% SHhefRR stimulus

act|V|ty applying the stimulus he i mmuRocyt e;

suring reparter n Lesponse
koo PR PR rigP iRy Saéé%sﬁnyw Rt Rite of
nodul ati ng expressi on of a regu ator roteln
modaﬂ%twgtqme%ﬂa% 5%% gandidqte ﬁ%ﬁ?&fﬂf h?‘ﬂ% e@s—‘@ﬁ ef gré%sfectlyng the
co-transfection with an expression systemfor the 10
immusgoytetithya eeombinant adeneirua haeing atrepatep gene opehasively linked to the
stinmulus is introducing a candi date regul atory
candi@Ap oisnslemnt; Mehsurihp abagsieesitof réguater g@wdcawltgapglyusg the stimulus
| uci ferase, green fluorescent protein ("GFP"),

to tHeInHRkfSe @S hiflPiSaslri %:F})ﬂeﬁgér@ra@ﬁﬁﬁeﬂ' 88onse to said stimulus. In a

acetyltransferase or a supressor gene such
furtl?ezl aﬁ;e que étﬂm?ipé) Is édlﬁﬁﬂl% etxprets%lg{l ﬁlf Eie%l)s_]?a'{f&?t r{)t%in. In yet a further

cis-ele s AP-1, CRE, gg NFAT, NFva .or SRE.
oD aRrE R Seer COmDHFS CHARBEY R " 2 SHEb g for he
CD4+ T cell, or immture dendritic cell. In one
reguapeRroteith dn p gkigrnate aspest. dhesiin@usispiroduginggy candidate regulatory
i nhibiting expression of a signaling pathway in an
comipound do yifertieaaspegt, theerepoegreent istloeifirhsec picay flubrescent protein
i munocyte with a reconbi nant adenovirus containing a

(“GFPDPP & RfosHIBRE“ORG "RidhYshdphd ik dcdtPltansFefisel “€eNY), or a
bel'onging to the si gnal i ng pathmay, and i nduci ng

supr%xs%r ??ﬁe %ﬁh %]; I & ngiT RURRIE ?%g\/%ecg %e?% eﬂﬁ% é% rélg{eﬁqg 1nﬂammat10n In

I'ng pa signali

at hwa In yet a further aspect, the suppressor gene
anofher ASpBRIIheIck clementiinaP- b PeISRERMFy iRy 0B SRE. alganother aspect,

macr ophage, CD4+ T <cell, or an immture dendritic
the p@hlmodW(2 i2 QGhdcdEh48a GM“/TJE@DMAI&&@WdendﬁtiC cell.

In one aspect, the invention relates to a method for inhibiting expression of a signaling
pathway in an immunocyte having the steps of transfecting the immunocyte with a
recdmbinant adenovirus containing a suppressor gene operatively linked to a cis-element
belonging to the signaling pathway; and inducing expression of the suppressor gene. In a
further aspect, the signaling pathway is the NF«B signaling pathway. In yet a further aspect,

the suppressor gene is IxBsd. In a further aspect, the immunocyte is a macrophage, CD4+ T

cell, or an immature dendritic cell.
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BRI EF DESCRI PTI ON OF THE DRAW NGS FI GURE 1A depicts
macr ophages transfected with a reconbi nant adenovi rus
W@ 2palosass of expressing green fluorescent protRBCTUS2004/040054
("AdV: GFP"). FIGURE 1B depictg dendritic cells
transfected with a reconbi nant adenovirus capable 5
of expressing green fluorescent protein ("AdV: G-P").
BRIEF®RBSECRIPTEON OFSTHE ®BRAWINGSescent prot ei n expressi on
in T Iynphocytes. FlIGURE 1D depicts green fluorescent

Pr QEIURES Iﬂrﬁﬁﬁkﬂﬁaérﬂﬁ)}ﬁgbé’m%ﬁﬁﬁh a Fdd ot g@egbglgﬁs capable

cell two separate cell cultures, one transtecte
. . . oot .
of KL BRRL nBRERNL bEE PPN B TiBean) and t e

ot ransfected. by a reconbi nant adenovirus )
c aﬁéﬁﬁ%ﬁ SRpics Pﬁl@tlcg@é frapsiEcpe 8a i reporabiapp adenovirus capable
("AdV: GFP"), each depicted in phase contrast and
of eppregsinl gieen Huprgecest pokaimG AP :GBRD).3A is a schematic
di agram depi cti ng a superdom nant nutant of |xB
(" [HIBERB 10ldepikisrpgedniftudrskht proroil expeespiah EY ympihddyik.
3B is a chart depicting the effects of inhibition of
NFIFBGRRE YBidepitsQteenliPudrécbRprsk: i
expressi on du?iiangg}dendri tic cel Iﬁ%pﬁgﬁﬁéﬂglﬁﬁn&%&%
i's . a .
G RIET bt GEREh kit LOFAMLATBhe rapsfectod Quproggmbinant
is.a cha Iﬁ%e icting the activation of CRE.
adeniqvirls Felibli o SRRTCETAL BRI INER GAUERS GRIKEH( &y Tigsd”) and the other
FIGURE 5B is a chart depicting the activation of AP-1
trangfeeied bg meerosnhinanCBderbvired ¢apablepdexpicssing gicew fluotesd@Rirotein
5Cis a chart depicting the activation of NFKB
(“AGV I greach gepitteC¥phae bdirastia@pr&piditnh &idid@ btaifin@URE
5D is a chart depicting the activation of |SRE

C! FIGURTEA 95 4 eI afeldn dopftintiRORpeldofHith bl ittt ¥Pricn

(“IxBsd”) blocking the NFxB signaling pathway.

FIGURE 3B is a chart depicting the effects of inhibition of NF«B activation on
inflammatory cytokine expression during dendritic cell maturation.

FIGURE 4 is a schematic depicting a recombinant adenovirus-based promoter/reporter
system.

FIGURE 5A is a chart depicting the activation of CRE cis-elements in CD4* T cells
upon stimulation.

FIGURE 5B is a chart depicting the activation of AP-1 cis-elements in CD4* T cells
upon stimulation.

FIGURE 5C is a chart depicting the activation of NFkB cis-elements in CD4* T cells
upon stimulation.

FIGURE 5D is a chart depicting the activation of ISRE cis-elements in CD4* T cells

upon stimulation.
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-6 FIGURE 6A is a chart depicting the activation of

cis-elenents in macrophages. FIGURE 6B is a chart
waelepsns448% t he activation of cis-elenents in deemUE1000040054

cells. FIGURE 7A is a schemagic depiction of the

results of a hypothetical pathway mappi ng experinent.

5 FIGURE 7B is a schematic depiction of the results of

a H§IedIRIe6Ads R chat Hewytinpthp hettyation pecisrbsthent Ol A dephages.

DESCRI PTI ON OF THE | NVENTI ON The present invention

pr QMGURRE BB1i419 @Rart8ehiRERRAS hdtivansn bPcidlhdikdia dehitic cells.

role of cis- 10 acting regulatory elenents iIn

si gahiRIg f i i For.. the .

UGS TAR NG bR ¥t WETHIRESE ERndfiluchDfgway mapping

el.ement” is used interchangeably with "cis-elenment”
CXPENIeN et ers to a pol ynucl eotide regul atory el ement

operativelg_linked to a,codiqg sequence wherein the

r edUCAIRS} YB és @ peematis dapigtiesofithe rasulis ebshypothsticallpathway mapping

codi ng sequence. For the purposes of this invention,
expéiimentacel | ul'-ar si gnaling pat hway" is used

i nterchangeably with 15 "signal transduction pat hway, "

"signaling pathway,"” and "pathway," and refers to a

coll ection of genes whose regulation is nodul at ed,

DE?Amﬁ?ﬂs@eﬂn’oﬂ*oﬁ iF REFENTIGN @ given initial

stimulus. In a typical signaling pathway, the initial

st iul ctivates a .f.irst. cis-element. which : .
actiy APy HePRafvigss Hebars B sOMmACNYORT fodetermine the role of cis-
.regul atory protein, The first regulatory protein_ then
actl%&’?qgv fozy elemeatsin g1gpkngpatways of pricpasy paeknagyteswipithe purposes
in turn activates production of a 20 second regul atory
of thys Brvention, Tis-agdepregulatayy elrieny ip nsdddnterdhangeahbt witht es-element”
a third cis-elenent, and so on. In this exanple, the

and irefedsitah pslyinoeleotidd gullaripsleinBat dpetdiieli Srket @B Bbding sequence
indirectly. For the purposes of this invention a

whe?f%iﬁ R 18R Abry Sleidfihbidifds 2 e?ﬁe@s@@ﬂ 89’[(1}9 @oﬁn??&&‘e@%’% E]:)r the

is Tegulated either directly or I ndirect

pE Mo s i 0 B8RP BB v

I nvention, S

«. Lhat dulates a pathway's 25 activity. Initial _
Slgg{ditWBF UCHQR PR ayh utﬂg‘g?]@grﬂ?tth"i"’ryw} e g ways candgstess tra collection

decreased expression of a WD 2005/ 054485
of geres Mbesomgrtion symodulated, either directly or indirectly, by a given initial

stimulus. In a typical signaling pathway, the initial stimulus activates a first cis-element which
activates production of a corresponding first regulatory protein. The first regulatory protein
then activates a second cis-element in the pathway, which in turn activates production of a
second regulatory protein. The second regulatory protein then activates a third cis-element,
and so on. In this example, the initial stimulus regulates the third cis-element indirectly. For
the purposes of this invention a cis-element is identified as belonging on a pathway if it is
regulated either directly or indirectly by the pathway’s initial stimulus. For the purposes of
this invention, “initial stimulus” refers to any phenomenon that modulates a pathway’s

activity. Initial stimuli include, but are not limited to, increased or decreased expression of a
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-7 regulatory protein, viral infection, contact with
an al |l ergen, DNA danage, and extracellular stress.
wex@spsass of extracel lul ar stress include, butP@Er/ESI904/040054
limted to, heat shock, osnmobtyc stress, osnotic
stress, pH stress, and ionizing radiation. Many human
di seases stemfromone or nore defects in the
regudatgryapriotedn, vat hindactiofl, niactrwith ao ellbipes, BN Aadimage, and extracellular
macr ophages, T-cells, and dendritic cells. For

stre@X BRBhSles 0LEQREEINI1A dR8s inBRde MBult AQSIbt Aftiled 3 8 atNHOER dAmotic
ki nase ("MAPK") pathway have been causally inplicated

strebd] osmé)tg,leﬁfe(s:sf} lg@[—?stregg BREEddi ng PfRRlon,  and human

I fmmuno ncy virus intection. Simlarly, defects

in, the Type.l interferon signalin at.h result in

an ipidutin dsease e draPRots Pranore R EELs 1B ihe sigehaeipaiiy of
_signaling pathways and their known conponent _
imngyne celleshshtas maerophagasy Tisels, Pod gendsitic cells bme examgple, defects in the

Regul atory El enents and their Pathways A cis-acting
p38meigpgdeatroti yate moi kinases(MARKNT) pathveaydiase bbanenballyi immpicated in,

pol ynucl eotide regulatory el ement operatively |inked

inte¥ 0lid, #OHEGeFHSE) 480 GEmMAA eheuRoddRidhey Wrad Mifdttioh eSmifarlyddefects in
nodul ates the expression of the codi ng sequence.

the B TESIcRn FRIRE geft & R LA I B SR SporsP o Hintection.
cyelic- AVP..response el n " CRE" interferon . .
o i BirpE BBNES: S IHER knpVp ERmppent Bl e gpscribed
activated T cells ("NFAT"), nuclear factor of xB
belowp) | s ("NFxB"), and serumresponse el enment ("SRE").
The cis-acting Activator Protein 1 ("AP-1") enhancer
el ement is nodul ated by the 20 transcription factors
c-jun and c-fos. The cis-acting AP-1 enhancer el enent
Cis-apnaaRe gulatciNBlednentduhdhéie Pathivals pr ot ei n ki nase
("JNK") signaling pathway. The JNK signaling, pathway_ .
i s A cistacHRE regplaRTy slapenh iSO s as Asietlgmrnt, sepolynucleotide
("MAPK") pat hway, the MAPK signaling pathway has been
regulatpty dement oparativelydimkeditcaa codiggsaquenceovieesie thd refolatosy element
of extracellular stress, as well as «cellular
modifit&d the ¥k prigssich GlaBOtednS seqiéhc20BRAMPIAY 8bcis-acting regulatory elements
PCT/ US2004/ 040054 -8

include, but are not limited to, Activator Protein 1 (“AP-17), cyclic-AMP response element

(“CRE”), interferon stimulated response element (“ISRE”), nuclear factor activated T cells
(“NFAT”), nuclear factor of kB cells (“NFkB”), and serum response el@ment (“SRE”).

The cis-acting Activator Protein 1 (“AP-1") enhancer element is modulated by the
transcription factors c-jun and c-fos. The cis-acting AP-1 enhancer element appears in the c-
jun N-terminal protein kinase (“JNK”) signaling pathway. The JNK signaling pathway is a
class of mitogen activated protein kinase (“MAPK”) pathway, the MAPK signaling pathway
has been implicated in the cellular response to several forms of extracellular stress, as well as

cellular sensitivity to apoptosis.
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The cis-acting cyclic-AMP response el enent ("CRE")
enhancer elenent is nodulated by the transcription
WO 2050588ATF2 and CREB. The ci s-acti ng CRE enhBCyE§2004/040054
el ement appears in the JNK sggnaling pathway, the p38
signal i ng pathway, and the Protein Kinase A ("PKA")
signaling pathway. Like the JNK signaling pathway, the
p3dTsicgnadtinggyplat-AMEB reisporse eleasmt GICRE iehkgredr element is modulated
activated protein kinase ("MAPK') pathway and has been

by thé@hﬁs@ﬂf)@&l fabroeeATEY afid CRE ahs i &1i% 8 Ry HaREd 1t appears
extracel lul ar stress and inflammatory cytokines. The

in SN R T RS el B R, FRMCRI s Pea
senp VL Lo PEdN By SOR e PRI AR POS Sibling Batawey g classof

.. 1 SRE enhancer 10 el enent appears in the Type |
mitqgsh @t wishpretehisinassy Wetieapathvray and has beanrimplitatedin cellular
si gnal i ng pat hway has been inplicated in cellular
resppeseo neeeraldornmy efl exiradedleddr gtrsss ahldenfidmsmatoty exgolived. &ae PKA
factor activated T cells ("NFAT") enhancer elenent is
signalbiibahedy hys Hebe ihplavaselih phitais. f act or NFAT. The
ci s-acting NFAT enhancer el enent appears in the

Pr gte icfb—&@tiﬁ@?rﬁer@%réﬁ Eﬁ%ﬁate?f @%nﬁ{@leﬁ@ﬁ%@ﬁ e)?ﬁz{e&ﬁ%ement is

the cal cinetrin Ca 15 si‘gnaling p
| ' : b L.mpl.isat N acti.on
modRl: A0k A RS BBy ST AR TR LI RGP AGRE enhancer
at hway ha en _inplicated in hypertrophy of the _ )
clonfBbibetts i irech g A LR PHE O TERE PUBYAY. e Topedanigeron signaling
("NFxB") enhancer elenent is nodul ated by the
pathyve s het beoptimpHcated ingel INRY B:spdirse te iviraldofectionsNFKB
enhancer el enent appears in the |iB kinase ("IKK")

si Fhakisnrgtipghtwieyr fasomekivaed Tt dotls NRKBATT)@aBhdeg element is
pat hway. The | KK and 20 NFKB si gnal i ng pat hways have

modQRE& By Mé LiaRdcaPtibm e NreAT UiRr ciéfﬁcr;tﬁl%WAT CniRMEef @bment appears

orns of extracellular stress. i s-acting serum

f
- i SRES: er. el t IS _nodul,
n o SRS SLETEPy SR SHIIER) BB 1R
) is-actin hancer el enent ears. in_the A MAPK )
s B T S5 s PSR ot
pat hway. 25 WD 2005/ 054485 PCT/ US2004/ 040054
vasoconstriction. The CaN signaling pathway has been implicated in hypertrophy of the heart.
The cis-acting nuclear factor of kB cells (“NFxB”) enhancer element is modulated by
the transcription factor NFxB. The cis-acting NFxB enhancer element appears in the kB
kinase (“IKK”) signaling pathway as well as the NFkB signaling pathway. The IKK and
NF«B signaling pathways have been implicated in the cellular response to several forms of
extracellular stress.
The cis-acting serum response element (“SRE”) enhancer element is modulated by the

transcription factors Elk-1 and SRF. The cis-acting SRE enhancer element appears in the

MAPK signaling pathway as well as the JNK signaling pathway.
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-9 The cis-elements |isted above are known to bel ong

to the respective pathway or pathways |isted above.
woloweweHss many ci s-el ements exi st whose nenberBET/pS1i004/040054

signaling pathways is not dejerm ned. One enbodi ment

of the invention provides a nmethod for determning

whet her or not a candi date cis-el enent belongs to a

gi Vg cRadélbiaits liktdd tabb e dve &0l taTBglbng ® thepspédtive pathway or
construct contai ning the candi date cis-el enent

path%iﬁ ﬁ%ﬂe& &hdvel HB&I%%II Hlaﬁy ISR M8NPhdsE nldnfittkship in signaling

ected Into host prlnary cell such as an

pathtvrgg%J Psgrg Idv‘[g i eg rtgnepg{lﬁ meliltnof &Eee mtvgttﬁ,]orlrlué,_@{/l &3 megp\(’ﬁXr
the reporter gene is then measured. |If the reporter

detegraidngwhether 97 110k 2 qanfliflale eig-Glomend SpoRsRIot iy EPathway. In this
stinmulus, then the candidate cis-elenent is

embgdinesnty awegotter doestoregycamaining thacindadatd cis-glessni operati@ly linked to a
Construction and Delivery of porter Construct One

repo2ieh getiae first @fanifbeted Miteahbstpringe$ cell Bt Adftunocyte. The host cell
reporter construct conprising a reporter gene

is th@ﬁ’ %ﬁhla‘(ﬁ ¥ al \*Jzﬂktﬁgt dcAvae SRR PR S if qReRbRMEM vity dF tRORporter gene

nbodi nent , hi"s reconbi nant reporter construct is

is thgg | e\égl{rg% g% E{ O&ﬁgﬂg gft-:ré zg{:lug/gﬁ Ys I% dlﬁg H(i)ﬁ/ f sfslgnsg i3 ﬁl% stimulus, then

Vec
|nan adenovrrus vect one
the %\‘i‘élfgbeﬁé%? emef i§ dgteappedt %g%@ilg oe ghefHaHHYaé/rfnéJb‘EﬂWr rus
type 5 genone, such as the commercially available BD
ADENO- X DNA, which is about 33 kb in | ength and has
been altered by deleting | arge portions of the El and
ConEf3udtioniand Deliveryrof RepbiteraDénstragor t er i nsert conprises
the _candi date ci s-el enent, a trans tion bl ocker ..
u pQI}E Qe Of e TgYENLton vEps2 %0@ HEPOTi §ORStruct comprising a
reporter gene downstream of the candidate cis-el enent.
repoTige genpsepceaiivelyrlinked o prarsidait elgietament. TR'One embadiment, this
reduces background transcription |evels of the
reconthindit e¢pogreneontrdctimyeliveeddlid® it o¢ll bpareadenovirus-based vector.
transcription pause elenments or pol yadenyl ation

I-TIC‘rﬁJ'Rthél3 is al éﬂﬁb&ﬁﬂlc ASRAIHS regﬁﬁﬁ”ﬁaﬁtrh@laﬁ&@msmdﬁeﬁe%to?% one
limted | uci ferase, (3- gal actosidase ("GAL"),

embrrungrnz;f@@ﬁré&t%?g@%ﬁ%tﬁrww s e
coma}eécm y Q\galf) glte tAﬂﬁl{R)E)? ?)I\Eg, Wﬁlclt‘l ?sbél)lollltz ?:91(1\3/ ?nr engtil and ilas been

altered by deleting large portions of the E1 and E3 region. The recombinant reporter insert

comprises the candidate cis-element, a transcription blocker upstream of the candidate cis-
element, and a reporter gene downstream of the candidate cis-element.

The upstream trahscription blocker (“TB”) element reduces background transcription
levels of the reporter gene and may include one or more transcription pause elements or
polyadenylation sites. Typical reporter genes include, but are not limited to, luciferase, B-
galactosidase (“GAL”), chloramphenicol acetyltransferase (“CAT”), green fluorescent protein

(“GFP”), and variants thereof, including but not limited to destabilized variants. In one
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described in nore detail below, the reporter gene is a
waapensiass nant nmut ant  capabl e of bl ocki ng expPEFERIN4/040054

of a signaling pathway. |In ong.enbodinent, the

reconbi nant reporter insert is flanked by a I-Ceu

restriction site and a PI-Sce | restriction site, and
embddjasredddsoribdd ihandre detad belowe dird 2poktBReAOENCUSefdMhinar® mutant

which is pre-cut with I-Ceu | and PlI-Sce |I. The

capﬁtﬁéldf bloBrin PpreSsi Gl SVsibibliBg paiway. and the purified
plasm d is transfected rnto HEK293 cells. The

T AP B PSR OB @h@%&ggesmcﬁon
s S By N S SR, B L a0 x oo

Bel ongs in a_Pathway Once the reporter contstruct

whielp it e-6rhyith ifré?e@éraad &hSee bileap DN\ is|gopren ini Bt epli, and the
the adenovirus-based vector, the reporter construct

purified tplesmid tsareffected dintb HEK 293zds. Tre! recdagbibantngiusgs aré hdcued by
vector into contact with the host cell at a sufficient

tranBfebfi b e Fll-Rhgihnbesthbiaint ddfdvishs BNIA it TEXEI3NG1E Bhd then
a sufficient anpbunt of tine. Exanples of appropriate

ampPAed 16 8&h -5} H%%tt tinmes are provided in the .

%@arrp?gs eEeFo A &ce the host cell is transfected with
the reporter construct containing the candi date
cis-element, a base |evel of reporter gene activity is

measured Then a stl mJI us knovvn to activate the
; fac 2 sibleament Belopgs inp RABwaw| | . For

t
pa‘%ﬁ?ﬁ* 8@?%%?1‘&%3%% %ﬁ%od&ﬁ%d%g%a%?w?ﬁﬁ S HIERE} o the
oo PR o af TRt s a8 v oy Eed Pl pRpegen % bingng
act|V|ty of ther reporter gene i s neasured again and
the mdm@d:op@c; with gheshost eshegt agutficient gnulmphqlqyé)f infection (“MOI”) and
reporter's activity is nodul ated by application of the
incubkiingifay e, suffiveent iveusiofdinda Faxampks ef epmopriate MOIs and incubation
determined to belong to the pathway in question. WO
time3 QRO S 8 In PebxLIBAREHERH0054 - 11-

Once the host cell is transfected with the reporter construct containing the candidate
cis-element, a base level of reporter gene activity is measured. Then a stimulus known to
activate the pathway in question is applied to the cell. For example, if the pathway in question
is the p38 MAPK pathway, the stimulus applied could be an inﬂammatory cytokine, or
cellular stress, such as heat shock or a hypertonic medium. After the stimulus is applied,
activity of ther reporter gene is measured again and compared to its base level activity. If the
reporter’s activity is modulated by application of the stimulus, then the candidate cis-element

is determined to belong to the pathway in question.
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EXAMPLES The foll owm ng exanples are non-limting. For
exanpl e, the use of other cis-elenents than those
wo pasesh48s contenpl ated, as is the use of ot hePCT/US2004/040054
reporter and regul atory geneq_than those l'isted. For
t he purposes of this invention, "ex vivo" refers to
the use of primary cell 5 cultures in contrast to the
EXAMPIHS i nmortalized cell 1ines. Exanple: Reconbi nant
Adenovirus Infection in Primary Human | mmunocytes In

t NifheSEAGRING ex gleg%iéjﬁoncﬁﬂrﬂtmtgypﬁsex‘ﬁfngw kR Bfﬂ%pms elements

|nnunocytes are examned for "their s sceptlbl ity t
fec on _usi adeno

thanafﬂg ol;fséédgl 18 cg%&egxg c{] L 881 It\gltg P% déf‘)“: ogl?eggép%%t 51}% i/atory genes than

fluorescent protein ("AdV: GFP"). Such a reconbi nant
thossdiskr Pt fbe PUDGRASiol Abis EveBRRe Bk %oy TIPS i Eifaithe @hprimary cell

Biology. In this exanple, the types of primary hunan
cultiremimenyrasigo shecwsed imiloytatizcainstldmesd by AdV: GFP

i ncl ude bone marrow macrophages, in vitro

differentiated inmature dendritic cells ("iDCs"), and

perlpheral bl ood nononuclear cells ("PBMCs"). The

R%E@m%ﬁm&&‘é#xoﬁ/fr&mn@&%ﬁ it BlibdryBERLh B&jtect ed
rom € nacrop ages S and

t hdnitldCexample.i aﬂﬂfreanoe deliz\mphs ofAptim@Furtan ammuinbeYiks ark eyamined for
of infection ranging from 10 to 330 per cell, and then

theit aisodpaibdity tosadendbirdl4nfeotiosusidh @ recembhant &lchbeifus capable of
exam ned under a fluorescent m croscope for GFP

con§HRRIP &N essii Gl 8RB SteFPABNRGESS) §HCH z{‘recombmant

transf'ected bone nmarrow macrophages and "FI GU

adeiifRE S eTIDIE EARARRGANY ' CRRALEBIA0e), BT bxatfle, “(ﬁ% types of

det ect abl e ex reSS| on of GFP. Fre he[al bl ood

priniegh A BECROTS SomeN ey sl pe REVAOHP il peap marrow
at a MJ ranging from 100 to 1000 per cel

macphagss, frotifro ﬁ&iﬁrgntsatqcbmmﬁﬂr@mndmuc pallsd &K b antl perpheral blood
| abel ed wi th nonocl onal anti bodies specific to CD4 and

mor©GBudlBar cEIRBMCs’) £ phecillDCsEre preppred $8ino @D 14" CElnegatively selected
| ynphocytes and FI GURE 1D depicts 25 GFP expression

froph PBQEJe%‘y B.-4 ¥AP Gas 1SS thehﬁ@f(%ﬂ %x afre AR vith
In both Figures, WD 2005/ 0544 /u52004/ 040054 212

AdV:GFP at a multiplicity of infection ranging from 10 to 330 per cell, and then incubated for

16-24 hours. The cells are then examined under a fluorescent microscope for GFP expression.

FIGURE 1A depicts GFP expression in transfected bone marrow macrophages and
FIGURE 1B depicts GFP expression in transfected iDCs at 100 MOL. At this MOL, up to 90%
of the cells show detectable expression of GFP.

Fresh peripheral blood mononuclear cells (“PBMCs”) are infected with AAV:GFP at a
MOI ranging from 100 to 1000 per cell. Twenty-four hours after infection, infected cells are
labeled with monoclonal antibodies specific to CD4 and CD19.

FIGURE 1C depicts GFP expression in CD4" T lymphocytes and FIGURE 1D depicts

GFP expression in CD19" B lymphocytes infected by AdV:GFP at 300 MOL. In both Figures,
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GFP expression is neasured with FL1 set at 515nm usi ng

a FACSCal i bur anal yzer, available commercially from
w@DoBidDEeF ences. The shift in fluorescent i ntePSI/U§2004/040054

depicted in both of these fijgures represents a

mejority of cells in both cultures show ng detectable

expression of GFP. 5 Exanple: Blocking the NFi B
GFEexpredsiongs Rebdunead/with Fidceogfdges usingh PEVSChlRsd ahilyzer, available

this exanple, a reconbinant adenovirus capabl e of

conm@RSihily HoEDBi6cRIRES TG sRift HURREAIOH: %@ﬁsdg’%ﬁp{&’éd&lﬁtboth of
("AdV:1xBsd") is constructed. The | KBsd nutant

thes§ HERE: S6FodoR Gl FRUM hORT! @tﬁgmwgggae%@; expygssion of

0 Istd mut ant cannot be phosphoryl ated by I xB
GFi nase-b. In this manner, the |xBsd nutant can bl ock
the NF-KB signaling pathway by preventing
pr ot easone- nedi at ed degradation of the |IxBa. In the
absence of the NFxB signaling pathway, such as when it
Exairple? Bdetkexth thy NE® Sl&tiﬂ gfedRAh N Mhadbophiiedd tvith TVNFY @cBsd
treat ment induces optosis in various cell types
i ndp s wgamn%@@rrém ant aglsnqvirus pRAbEXRiENsttuBelE expressing a
mar r ow macrophages are infected with either AdV: GFP as
supeadoraimaht kB, motan?AFKdVxBBEd”)Be tbnsteted Crha REs0 phiaga Tombeises two
then treated with TNF-a at |OnM  Apoptosis is
pmﬂsft‘?rﬂﬁa érfllg %ﬂg\ﬂurﬁﬁﬂ)ﬁéﬁi& tgé?edr}]xggéég%e&néo ;‘) ﬁncgst,re?riég IB?CI) élg es. Thus the
illustrated in FIGQURE 2, the control gro
UERECARReS MoREh Y iR By BAangs e s @ﬁmqﬁetae IxBsd mutant
i ntact-showed m ni mal induction of apoptosis, |ess
can blvak tIEBABEB sighalingedthway by pmvafitmgtlﬁdteesmier—mbdiamd degradation of the
infected cells vvi t hout TNF-a treatnent al so showed

°/ ,
o R RN RS USRAE Bl PRERL el BEARLLAS
in pore than 75% of cells. Thus, AdV | KBsd i s shown
supqrdorapRRicl BByt L5k R MRk mderes RRPPIRES Mh¥ariaNa el ypes including
macr ophages. 25 WD 2005/ 054485 PCT/ US2004/ 040054
macrophages.

In this example, bone marrow macrophages are infected with either AdV:GFP as a
control, or AdV:IxBsd. Both sets of macrophages are then treated with TNF-a at 10nM.
Apoptosis 1s measured by propidium iodide (“PI”) staining that stains DNA in the absence of
cell permeabilization.

As illustrated in FIGURE 2, the control group AdV:GFP—whose NFkB signaling
pathway remained intact—showed minimal induction of apoptosis, less than 5% of total cells.
(Uninfected control and infected cells without TNF-o treatment also showed less than 5% of
induction of apoptosis.) In contrast, the AdV:IxBsd cells exhibited induction of apoptosis in
more than 75% of cells. Thus, AdV:IxkBsd is shown to effectively block the NFkB signaling

pathway in macrophages.
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-13 Exanpl e: Bl ocking the NF-KB Signaling Pathway in

Dendritic Cells with AdV:IK.Bsd In this exanple, the
we@bdosns4483 bl ocki ng the NF-KB Signal i ng Pat hwaRCT/nS1004/040054

vitro differentiated human dgndritic cells ("iDCs")

Is determned. FIGURE 3Ais a schematic diagram

depi cting the signaling pathway of i DCs upon
Exaanﬂé:\mbémMetNFﬂ Bivanliitg PithwppinyBasdhrrdade with ROV IIkBEd

by CD40 |igand ("CD40OL" with the NF1cB signaling

patlpwkiy exageplagthp eHe«d bequung@NFEB§1amhngd%a&wmm4n vitro

CDAOL activates CD40. In this exanple, iDCs are
diffabhtadtedhumsn daldriviogellf(“IBCs”) peddtgrirdnal. FXFURME 3A is a schematic

nononucl ear cells ("PBMCs") are obtained by density

dlag%ﬁ%ﬁleﬁng &{étsﬁgrfauggbmﬁway éﬁm@@&@nt VR Witk eiher

centrifugation mediumis E, commerci al Iy

avai l abl e, fr. S
ipohePRisia CEPS R R IsEtke Ty CEBRar Fion MBORERD Bk patway
non- nonocytes. Finally, iDCs are isolated fromthe
beingdnedpd &y IisPsd. A avtifiaten TLRACREObeytiesesPH0. | L4 and
GW GSF for 6 days. In this exanple, resting cultures
of Thsigh akafple PO safeobtai@pd as fdiekvs( Bkst! hefi Blobe thononuclear
(2) infected with AdV: GFP at a MO of 0 as a

cell§(8“?ﬁ%‘i\@djs”) Qfe él?t&méd‘ﬁ? Qér%ﬁ?/ \Qﬁd‘ﬂarﬁ\géﬁtﬁﬂ%%goﬁtor% densidLralfent

For the pur poses O { hi s 1 nventi on,
cenm%ahoﬁeﬂe%ﬁ (PSR, P L R
L B b P o o o

T-cells.) After an incubation period of 16-24 hours,
monegyies.danalb iPCeareiisplathe fromi thh aronpeytesrby keamentafttheimonocytes with
(2) activated by LPS at a concentration of 1 g/m or
L4 ey GMHGSFfoed days.CDAOL at a concentration of 1 g/n.
The 20 effects of inhibition of NF-KB activation on

| Nfrh @0EBL Ahple CASRIE MBuRX BE %%%D@krdr@%eh@@her (1) mock infected, (2)
rmturatl on was perforned by real-tinme PCR anal yses of

: henoki nes

infed 84 Sl Ay i EDR0P Foff % TRPHAES 8{,@2%}%@%&!&@14" fiBsd at o
At 4-8 hours post activation, RNA is extracted and

MOE9t Hi9. ﬁ@rékﬁpwgﬁ% of thig Biventign, Jamitilisity of tikscien” GAGOT”) refers to
chenoki nes are neasured by TagMan real -ti ne PCR

the natis of irdegimus andntosnfzcedcelld. &fesd ottter@ish spacsfiqupstult#Bicity of
activation and exam ned for cytokine secretion by

infe€tydnoigek pressci @ad ra&fS@infectious units to HEK293 T-cells.) After an incubation

period of 16-24 hours, each set of iDCs is then either (1) mock activated, (2) activated by LPS
at a concentration of 1 pg/ml or (3) activated by CD40L at a concentration of 1 pg/ml. The
effects of inhibition of NFxB activation on inflammatory cytokine expression during iDC
maturation was performed by real-time PCR analyses of selective cytokines and chemokines
as well as a cytometric bead assay for various cytokine secretion. At 4-8 hours post activation,
RNA is extracted and cytokine expression levels of various cytokines and chemokines are
measured by TagMan real-time PCR. Also, supernatants are collected at 8 hours post-

activation and examined for cytokine secretion by cytometric bead assay.
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chart depicting the expression of selected cytokines

WO p00AtiM48XxBsd- i nfected cells relative to PCT/US2004/040054
AdV: GFP-infected cells. In thiys exanple, AdV:IkBsd is
shown to effectively block the NFi B signaling pathway
in activated dendritic cells. Specifically, a

Si FIGIURIABB i§ & dheat depicting thd exipession-cfQeletied Bytokiheb br 8AV:IxBsd-
expression is shown in this figure. 5 Exanpl e:

. i R : 0 i s
or RTREN 90 8o ARl SORCRORE i 9 IR s o
signal i ng pat hway during activation of dendritic
effegidyqly blogk dha NEKB sizgaling paagay ingstyated deedriticrqellsl Spseifigally, a
side-by side conparison of inhibition by either
sigrgfi¢ame sgluctiorihn Bl E-dOoniLng,rn L kdexpresidonie showmni thistfigure.
10 conpound of 1kB ki nase beta, S0101627. In this
exanple, iDCs are either (1) nock infected, (2)
infected with AdV: G-P as a control, or (3) infected
wi th AdV: | kBsd. fQ 2 ho owed by stinulation
Exarip .' HIL O Bty HERAG %058 —}cted iD)(/Z is treated
Wi t1h 180 eRABRIE, AborhprehedsiveBtuly of inHibitidh iof fhe IFI® bﬁ?ﬁaling athway
post stinmulation, supernatants and cells are col ecteé)

durilﬁg ?l:tg\%foﬁ oF )c/leﬁ{/rﬁfcec‘%ﬁﬁjy Eﬁ?ﬁcfr %%ﬁ%@lﬁ%@g% ?éq@%efd%ing side-by

anmat ory cyt oki nes” and real

.. sel ect.ive Ki nes/ chenoki nes_expressjon e

s B P R P S RPE B P o2 known imhibitor
tables 1 and 2 for the expression of cytokines and )

compoupdRf Hrdkskingsedstas SPIRI677. phirpgmpdy ABE's are either (1) mock infected,
PCT/ US2004/ 040054 -15 Table 1. Expression of

(2) wédotast witle Achvt: OKP rae asgpiralset (Ghindigated withiAd W liddsddér NFkddus followed
signaling pathway by chem cal inhibitor (cnpd) or

by shinedair widh tihetd $IPSHra@IBADY UnitFedtddNDC kSkeatéDwith 80101627 at the
St Dev Cnmpd St Dev AdV: GFP StDev AdV:1kB StDev IL-1 R

tim& OMNtindatdi 8%05%3)0%143t%ﬁat?0n? etdhtBALartl Ehe abeXoPdded and further
2.783 LPS 4602. 917 116. /731 185.004 15.267 10032. 276

o R s TR B Ry o

selective cytokines/chemokines expression, respectively. The real-time PCR data are shown in

tables 1 and 2 for the expression of cytokines and chemokines, respectively.
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Tablk498xpf&dioh dlsblet i o3 doking Bdpressiod GponS 2t Bid o0 SIONFIHsi BB fAng pathway by

cherdi04l Qhikitb8 (chpd) dr8ocBéPit2l1bubihg 8dehoditns (840336 252. 355
I L- 10 cont 5(&3n1r§ t@é@ 23,0339 2.sk8& 12&&#3 38?1?2&/ AdV:IkB
@9 2. 771pg ®46 dfheh05 2desp50 f 134513

113. 3. 4 E
fibn oy e i (e

0.1 8 §8%
26. 466 O. 321 0,056 5. 257 33 7 6 168

IL-6 A9t 3969, 0P 36 8@%9 796917% g§ fg051 016891 18.473
239F502 14.15%816PN 198%%nt %39&67 %5%7084%0‘)575%949720‘@2@04716
327CFP4 7. 48%PAWs. 57858, 6474601 ps b, 6419.968, 200149 136.214
508. 459 12.790 6372.957 5.395 1345.425 65.059 CD40L

IL-880Z0B87 6. 6417. VA4, 888443 7A0871421306.4%4 155,837 2B0B. PA533
151.P889 WO330D&790 $44.880 RAIINI3R0041.945009872.640 6 49atd166127.183
EX i39I 0r52013.688 600084 26663728 166 5DBLBIRITTB BRMD7 9403.936
i nhibition of NFKkB signaling pathway by chem cal

IL-10 Nkt t or  (csmeB2 or gbs®chersgvel | yo ul Nn1@ARPOVIZ B  69.419
(Ad_‘\ﬁsl kB) . ¢onsde0l 1848V GrpghoSt Q?Q’41Ad\é1(775|875t [E¥0 113.991

4B St Deys 51GCL43 680t . 14&184 9.8k 3§La&ho33sd ks 210.082
344 23 15.58 81.04 2.70 LPS 5506 79 207. 13 731 64

12983 Sl%‘gl 0@%“5 0. gizgg i% %34@%% 20 %?g;
P35 & %970 55500 62408 4. ¥ ggé(g 1?&940|?§9°°2

LP
9824212602100418596302510301
TNF-a cont 2,508 277.594 2.824  327. 274 7.669 105.575
LPS 2085.233 58.702 508.459 12.790 6372.957 5.395 1345.425

CD4oL 892.387 6.614 244186 13.417 7137.164 155.537 2802.769

StDev
2.783
21.914
18.477

2.771
5.681
4.596

15.990
314.083
252.355

2.771
12.935
2.872

0.000
6.168
14.327

8.647
65.059
151.089
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1602. 0343, 8F2878!"'3% 104244 1%837. 75%4%0. 5§6802 3982 1278
Exopue3: 24conCDAOL 4863. 550b37. 380 440089 733 1448 82 020 000
225. 7¥s624. 01 263 945.86CYALD.2€0Nnt0.00 0. 324.0. 13 Q5846 d.a35  o0.39
2.76 €491 0. 7288 39129 PS 2398. 64-041. §%-9. 21 302508 10.30 1.05
1207. 74. 16 2 4 9. 3
RO E00 T aa 62,05502 B0 RENIES Seont sl 49,920 19550 02
1.29 d@2dl, 75 5%25.96 148588 139 URS 75&:{24560 4!9912 801920 1.88
MIG 18.05_ 4. 18 16745. 39 2834.61 279.75 18. 42 0.3
1274-1’2 283. 3347396 433461 56 0£2152(g4;9 %égig 463;75 28 2g4§4 2.49
SCYBldpstiont . 0366 0080 0. 337 0. 0G9 1029602 76769 1 1.50
46 LPS 2343.81 382.47 1.30 0.23 8467.22 1551. 04

0.

SCYA3 n 499 1869 44y .1 167.58 10.86
224, 2%52 9825§ﬁ4 %%é 73%% 79 (g 45 %9 5%2? 0glerse 1988
737. 5ni6. 70 3kd 039 5. 2082 028 Oyeb2: 0. 12?2 s
0.11 0.18 0.00 LPS 132.21 33.22 0.63 0.34 164.

TARC 11, 05C9Y, 59 2658% EOAFOL 2‘82‘39231?880 1839 0.1943451 %01 81.71

HAE L R

SCYA1d . 15 Cont 0.32 0.13 0.46 0.35 2.76 0.51 0.72 0.39
LPS 20864 1187 . 0.21 0.08  1207.98 74.16 2.22 0.34
CD40L 119.31 6.81 0.27 0.15  1682.39 44.62 2.22 0.22
RANTES Cont. 14.49 2.70 13.89 1.29 401.75 57.96 18.88 1.97
LPS 7512.60 4992.80 18.05 418 1674539  2834.51 279.75  18.42
CcD40L 127412 283.33 16.41 156 1452619  5679.46 75.28 7.54
SCYB11 Cont. 0.66 0.00 0.33 0.00  1029.52 76.69 1.08 0.46
LPS 2343.81 382.47 1.30 0.23  8467.22  1551.04 22495  52.98
CD40L 11.73 2.70 0.45 0.29  5928.08 737.52 86.70  11.39
SCY1 Cont. 0.32 0.24 0.12 0.12 0.60 0.11 0.18 0.00
LPS 13221  33.22 0.63 0.34 164.18 11.05 24.59 2.33
CD40L 28.39 1.80 0.39 0.24 51.26 3.57 22.25 5.19
SCYA10 Cont. 456 1.57 5.40 0.56 10.16 2,55 3.55 0.94
LPS 7.72 1.34 6.49 0.14 8.43 2.69 5.29 1.15
CD40L 1.81 0.15 1.95 0.42 12.10 0.92 3.43 1.51
SCYA22 Cont. 942.96  65.13 518.31  12.32 861.27 34.95 974.96  26.85
LPS 3362.80 116.46 658.42 33.05 5233.39 280.99  1169.51 82.86
CcD40L 7862.22 135.85  527.75 42,69  8413.07 261.49 886.01  59.45
GRO2 Cont. 0.83 0.41 10.70 7.99 6.22 0.97 1.62 0.97
LPS 48.08 4.84 24.01 3.40 88.46 69.96 12.96 0.58
CD40L 7761  13.39 37.00 8.75 126.88 12.70 10.71 450

These results demonstrate a high efficiency of transfection as well as inhibition of the NFxB

5 signaling pathway comparable to the S0101627 compound.
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CD4AOL 1.81 0.15 1.95 0.42 12.10 0.92 3.43 1.51 SCYA22

Cont. 942.96 65.13 518.31 12.32 861.27 34.95 974. 96
WQ@2008854489S 3362. 80 116. 46 658.42 33. 05 5233. 3BCRB/209H040054

1169. 51 82.86 CDAOL 7862.2213435. 85 527.75 42.69

8413. 07 261. 49 886.01 59.45 GRO2 Cont. 0.83 0.41 10.70

7.99 6.22 0.97 1.62 0.97 LPS 48.08 4.84 24.01 3.40

ExadBled 6:c68:286n PR &onthikdht AGBAONirug Tepable 3f BApddsiflPa Repdrter or
126.88 12.70 10.71 4.50 These results denonstrate a

Regﬁ‘liaﬂﬂ% efchl ¢inBPCYe ClontrbRdTs £44dHQB Iﬁ?aﬂﬁﬁbﬁorﬁﬁelafb'ﬂ' (lf-lh-tEl&ﬁent
of the NFiB 5 signaling pathway corrparab e to the

SO %27 anﬁ% %?S i oél%g [ %g n]’% #ﬁ{ﬁég%gé\/\grrugggnstmcts to map

Ca abl e ressi a Re er or ulat
Slgnel%gepathwgyscs gdgp 1 ag%nﬁéqrggyﬁv@uwﬁﬁ GE% fhgi use. Tn
Cis-Elenent This exanple illustrates the const ruction
this example ohb revambimdbadeppyitises aigsonsicucted pserhpn thei B ADEYO-X
pat hways related to inflammtion. Subsequent exanples
polyntleotitis combrrdidibi availside filom BD BibsderxaChingscht MRe use of other
reconbi nant adenovi ruses are constructed based on the

recoRBiAENR S vRAdeY MCInehplged, SRTHEIS & AIVERVRKIsBBhiE bt BEN

BD Bi osci ences C ontech. The use of ot her ;econblnant
Conﬁ%ﬁﬁfﬁh%téﬁf%ﬂﬁﬁﬁaﬁgﬁﬁéﬁﬁéﬁ%ﬁ? ranb@“%%ibﬁi%filv SR an

about 33 kb in Ien d from an
aderga’gHBWple SNGE %ldd-@ﬁ Fﬁ‘? altgﬁ%fi ﬁ%&g ar[ﬂ t é)pécaqsk%' the adenovirus’
deleting large portions of the adenovirus' 10 El and _
El apd H3ggEion: FIP‘-?@J%E MoYiflesd rhismatic digarem picthe recgrbinast adenovirus
t he reconbi nant adenovirus vector and the
vectpr amithe pforegior/ teportarysystem insested tieaeinher ei n. As shown in
FIGURE 4, the insert contains a transcription bl ocker

UPHs'sBaiah FEGORE 4, @6 ih St QARANE £ tra®cAPROT blobke:pktfeam of a cis-
operationally i nked to a |uciferase reporter gene.

actin é{@qhﬁi‘x&(ﬂ eﬁe' BRI § é}%él{aﬂg%ﬁ}écﬂto@ 1RG4 g fer gepe. The six

es an are non- I S CO!’]t enp
BT AR AT, T R T N—

that other cis-elements may be used besides those listed. It is contemplated that other reporter

genes may be used instead of luciferase. It is also contemplated that the insert contains a
regulatory gene such as the IxBsd superdominant mtuant instead of a reporter gene.

As shown in FIGURE 4, the insert is cloned into the El region of the recombinant
adenovirus. This recombinant adenovirus construct is rescued by transfecting it into HEK293
cells, which are then amplified to produce high titer adenovirus stocks. A virus titer of
approximately 1x10° pfu/ml in HEK293 is routinely achieved upon two cycles of

amplification.



genes may be used instead of luciferase. It is also

contenplated that the insert contains a regulatory
wW@ens/osuyeh as the | xBsd superdoni nant ntuant iPGI/E82900640054

a reporter gene. As shown in_jgLGURE 4, the insert is

cloned into the El region of the reconbi nant

adenovirus. This reconbi nant adenovirus construct is

Exanmpde efdction d)ﬁ]%mﬁﬁgd{um:m MmumﬁowtdsIE&MOﬂaﬂRa@lnﬂﬁnant Adenoviruses
whi.ch .are then 'flea?i oduce high titer
adéﬂ 5 PRAmBIE JrepanbiRaRy AIERo Vi iey CaBRbIS O PERIPIFERSA porter gene under

1x109 Pf u/m in BEK293 is routinely achi eved upon two
eqpgob of grrecifigrgis-plemeatsiabuseid® RO 5pesia ggnaling pathways. Table 3 lists
PCT/ US2004/ 040054 -18 Exanple: Infection of Primary
infladommtion retaterbeis-efentpntRapart esedRe gendrhteahdse AcbdRMihAnY s@&Soviruses,
In this exanple, reconbi nant adenoviruses capabl e of
5 alon@XPiEemeirespacti RS Eip tﬁﬁriﬁctkiﬁ%ﬁ signBBng g;ﬁfﬂ}v?irs. of
specific cis-el emsnts are used to map specific
si gnal i ng pat hways. Table 3 I ists inflammtion

Tabfeei %ﬁﬁmﬁhﬁorﬁk@ﬁ%&tﬁ ﬁahfﬁ Mged to generate t hese
o ee |vye”‘,transcri'p

M@r@%p@.km i hg oAb sﬂur;!c i%am AbHNKTR%ﬁhwaY
CAMEgspange Pemenhy s  GREt of ATFASIRK &t or INKa38i & PKAP- 1
c- . un/c-fos JNK|pat hway] CAMB r esponse el enent CRE

IFNFsthd@RiEd Tedpops8 & PERE B STAFHRI frul at ed‘?/p@BIBNWSG
| SREehfshi/ 2 Type|l | FN Jel ement Nucl ear factor
N & NgAT "
Nuﬁﬁ%ﬂl %%Eﬁg gtg\t/%%;&gf kgﬁé‘ ZIIK lls NF-KB N BT R ?\IFI%%}ééeur%lﬂlrr

NUCFRP RIS of kBRlE  PRNFRES | R K N e N
Serum response element SRE Elk-1/SRF MAPK/INK

\M

In this example, the reporter recombinant adenoviruses of the previous example are used to
10 infect primary human immunocytes. The infected cells are then stimulated and reporter
activity in response to the stimulation is observed.
The stimulation applied to the infected cells depends on the type of cell infected. For
example, CD4™ T cells are stimulated with either PMA/Ionomycin (“PI”) or antibodies against
CD3 and CD28 in the presence of protein G. Alternately, macrophages such as plate-attached
15 macrophages derived from CD14* monocytes are stimulated with lipopolysaccharide (“LPS™).
Similarly, dendritic cells such as in vitro differentiated dendritic cells are stimulated with LPS.
After a certain amount of time post stimulation, the cells are collected and luciferase
activity is measured. Luciferase activity can be measured by an enzyme assay using a photon
generating substrate and detecting photons by luminometer.
20 In this example, CD4" T cells are prepared as follows: First, peripheral blood

mononuclear cells (“PBMCs”) are obtained by density gradient centrifugation. One density
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In this exanple, the reporter reconbi nant adenoviruses

of the previous exanple are used to 10 infect primry
wheovansd4efrunocyt es. The infected cells are thePCT/US2004/040054

stinmul ated and reporter actijgity in response to the

stimulation is observed. The stinulation applied to

the infected cells depends on the type of cell
gradierfteentafugaton mesliampd EICQHMRAQUES [chmmzreiaBy availahledcbm Amersham

with either PMA Iononycin ("PI") or antibodi es agai nst

BioSdihcan CTRDZB el drd thep idiaet Bodfth@ PBMIC S byanagnetic depletion of CD8*
Al ternately, macrophages such as plate-attached E

T cdIRCB @B GES cHR! hﬁ{@ﬁoﬁé QMsCD 14+ nonocytes are
stlnulated Wt h |popolysacchar|de ("LPS").

ndritic.cell vi;tro
| e X aftE e B TR Tkl R abendntapted with a
After a certain a t of time post stinmulation
fecqm@n%’é pflenoxjras ewtﬁ@agéaggﬁ Clagfcemereien drangeritpdiugder the control
measured. Luciferase activity can be neasured by an
of agpegifieciasiamentsinribis gxghpleofeur pepmbipinhales atisisranstretchare used to
detecting photons by lum noneter. 20 In this exanple,

infe@6ur separatd cil@rs qirepag €DHT fals| €6k cofthst containing one of four cis-
peri pheral blood nononuclear cells ("PBMCs") are

oS L SR, A SR80 3P . s cons

e GO B T S A ST EMPL g o

then isol at ed fromthe PBMCs by netic depletion of
Ionemygin (PLoep &) stmplatqdswitinkd ag/ml@nug?m Fe¥io Syg/ed antifCD28 mAb,

this exanple, resting cultures of isolated CD4+ T
and d 8g/ml Bragein (e (i 3- 2872 cAefihours, I24ch0Brs; enda® hoaspost stimulation, the cells
adenovirus containing the luciferase gene which is

are the@ havedtbshdIncEeraid R tORPIY BbasuRll. BusiR@&delacvity can be measured by
cis-elenment. In this exanple, four reconbi nant

lumBOERAY FTER OO BALE ldo;ﬁl;[ gé‘tﬁcﬁ%qgﬁz&asf;’ zﬁfﬂ@ﬁg of @bﬁ T cells infected

separate cuI tures cel

wit R A8 npaﬁﬁlege? B sl dienf ﬁﬁ?@ﬁ%ﬁ Gy char

aft&%plnfect on, the ¢ are then either (1) nock
depigtingdyciferagp gotigaty of @4 éftqe#a indfeed Withip reenapinentRREQYigs

0.5ug/m 10 lononmycin ("PI"), or (3) stinulated with
contaipingggordPdris-elepentnMGURIGIGris aahiait-depr@ngiriferaaadetivity of CD4™ T

10ug/nl Protein G ("3-28"). At 8 hours, 24 hours, and
cellhBfded it edcofibinit aden6Virustdoftatfhs & NFxB cis-element. FIGURE 5D is a
chart depicting luciferase activity of CD4" T cells infected with a recombinant adenovirus
containing a ISRE cis-element. These figures show significant activation of the CRE and AP-
1 cis-elements 48 hours after PI stimulation, and no significant activation of any other
combination of cis-element and stimulation.

Similar experiments were performed for CD14" plate-bound macrophages. In this

example, macrophages are obtained as follows: First, peripheral blood mononuclear cells

(“PBMCs”) are obtained by density gradient centrifugation. One density gradient

centrifugation medium is FICOLL PAQUE, commercially available from Amersham
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are then harvested and luciferase activity is
nmeasured. Luciferase activity can be neasured by
wo eovsoset er. FI GURE 5A is a chart depicting | BCT/U8008@40054
activity of CD4+ T cells infegted wth a reconbi nant
adenovirus containing a CRE cis-elenent. FIGURE 5B is
a chart 15 depicting luciferase activity of CD4+ T
Biosatricss. iMérecyies awi thén soltageidindrn tlan® BB rgyunagretic depletion of non-
containing an AP-1 cis-element. FIGURE 5C is a chart

mo Ple@tFlﬂﬂl}J MEcFophas® s8¢ isblatddyfrarh tHeRdnokyteR @yl dtachment of the
infected with a reconbi nant adenovi rus cont ai ni ng a

morple ﬁ?@%@zﬁéégﬁ% PR ﬁ*ﬁ%ﬁﬁé@#é@ cut B3y ;é%?ﬁﬁfnvf TR
I Vi | SRE ci ..
Thdsan Pt g ?:‘Jtafﬁsﬂ? ﬁ%‘ndal@??f%lﬂgsﬁ a%ftﬁ?fh@?@ét with a

and AP 20 1 cis-elenents 48 hours after

recospiipgnt adenoNirunpRntABing thaluciferse serer et 1Sdfan§¢nlmdymder the control
ot her conbi nation of cis-elenment and stinul ation.

of aSpedifiarisekgmemit.vrtbis ewenplepfouf menmbinfaot adebdviitus constructs are used to
pl at e- bound macrophages. In this exanple, macrophages

infeat foupipaiafeehl@gesiod |rﬂ1&‘1‘@pha§¢sr &dch doasthuehesrhintlgaR of four cis-
nmononucl ear cells ("PBNCS" are obtained by density

t =)
R ST SHLUGRISRE. MeE B Rl gr o o0
| ahl e f Aner sh 2005/ 054485
cellpbion st HA00MRI0n POrATGHATe i JBACTRRBHGES Redhen dithepmack

i solated fromthe PBMCs by nmagnetic depl eti on of non-
stimybatest{ Centrolf) Qraﬂtmulatﬁé@ﬁ@pimg@bsmcbanw ‘BP8Y 4t thergonpentration of 1
nonocytes by attachnment of the nonocytes to a tissue

ug/mlll At 2dehoptsgiost stimiilhgors belty e hadvedted ald boiférase ﬁcﬁﬁlu?’hs measured by
("FBS"). In this exanple, resting cultures of isolated

Iu %&&W%ﬁ 5 B Rad: aggeg@ féﬂaseaac%v{tg%%@ir %?c?héps of

enovi rus cont al ni ng t erase gen

ik I i SR G2t EeconBin &SRk iaycoch recombinant

adenovirus constructs are used to infect four

* adenquias SPRARING AR 1 GHS-FEEICR A4 A Cls wlanenéomdBREcais-clement, and a

contai ning one of four cis- elenments: CRE, AP-1, NFKB,
NF@dsJemE:nt,Tb@eum\caiymﬂﬂﬂgﬁguradembm‘tm@dsmbigﬁﬁ@arﬁ/ﬂasedével@&ivation,
per cell. After 16 hours of incubation post

as wellfa8 Glonfibant fienulRed aRhAE6S, itk APenafi éﬂaﬁ Ieis B Eerd.
stinmulated ("Control ") or stimulated wt

N %‘?ﬁﬂ!ny&%gﬁllﬁ@ﬁﬂs Q\?eré é‘r?c%r)ed%r z‘nhv?trg ﬁﬁf:e%httla?etdl (f(%ﬂdl%:lc cells (“iDCs”).

In this example, iDCs are obtained as follows: First, peripheral blood mononuclear cells
(“PBMCs”) are obtained by density gradient centrifugation. One density gradient
centrifugation medium is FICOLL PAQUE, commercially available from Amersham
Biosciences. Monocytes are then isolated from the PBMCs by magnetic depletion of non-
monocytes. Finally, iDCs are isolated from the monocytes by treatment of the monocytes with
IL4 and GM-GSF for 6 days.

In this example, resting cultures of isolated iDCs are then infected with a recombinant

adenovirus containing the luciferase gene which is transcribed under the control of a specific
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tg/m. At 24 hours post stimulation, cells are

harvested and luciferase activity is neasured by
wo eovsndret er. FI GURE 6A is a chart depicting | BCT/i82008@10054
~activity of four groups of _ppcrophages each infected

wi th one of four reconbi nant adenoviruses, each

reconbi nant adenovirus containing an AP-1

cis-clérerft! RITER exaipleRbrez Bc@hindmtademovituSBimtiugts@reuidtto infect three
and a 15 NF-KB ci s-el enent, respectively. This figure

sepaf AFPIRLEALIDAR, Slcf %ﬁétﬁl%f‘forf?ﬁgfﬁg SR8 174 LY Qdrfifhes: ATS1, NFiB,

as Si gni cant stinu ctivati on,

and CRE cis-el egents.
and §5H. Giieabich are imppctichat 8 NPT pELERRSE Lok e R ofigpytgtion post
("iDCs"). In this exa I DCs are obtai ned as
infedtizin, thasDCriaresthen pigher pins Wﬁétlﬁbﬂ%@ﬂ(“ﬁbh@h&]@n@dﬁd a6th s
("PBMCs") are obtained by density gradi ent

lipofdtidactradida (1S ™) eh®e dementriti@ &l RYin12At T 8o6h%) 4 h@at, Oburs, and
mediumis FICOLL PAQUE, commercially available from

24 hAHE %Ptﬁs%ﬁ%&%‘} Eﬁﬂ%@é harb@é?&féﬂcﬁﬁc@érgse %ﬁ%t% RahakGild by

magnet | c dep etion

nonocyt II i DCs late fromth
RSSO BYE PBeatinnsies o Gaiios taebGF ERIST phARH NFKB, and
GVt GSF for 6 days. In this exanple, resting cultures
ISRB fstiingbitian gdsieCheelpr Beshehrerisiiemonstptosighi fisantationatioarfor all three
25 adenovirus containing the |luciferase gene which is
cis-dlERags. riteedchang alsotiidicate diffedént efinescompses of hativd@bn.
2005/ 054485 PCT/ US2004/ 040054 -21 cis-elenment. In
this exanple, three reconbi nant adenovirus constructs
are used to infect three separate cultures of iDCs,

Exafafe (RODR AGHEvi GO R, ér!}g/s@ vfom‘% lgﬁgﬁlgaéggg&ggw Sigro

Conﬂfouﬁ@@n@@[ngﬁﬁltﬂle Dﬁfgt]stcds&r\}‘lBtmsSSof i ncubati on post
Infection, the iDCs are then either nock stinul ated
(" &hy pegvieusiexamples dempasirate hatbislstiys aetbren apwell pptme course
at the concentration of 1 tg/m. At 2 hours, 4 hours,

acti @tivo wf sransenigtioR factnpsiimsprposty mmanummunonytea:@dnsepacriﬁc stimulation.
harvested and luciferase activity is nmeasured by

Thebd\6BsBRER6B enable ChéRlse @B titn v hadnosiruhibaed elaadckiptioe ficedriaogvation
the time course of AP-1, NF-KB, and |SRE stinul ati on,

repdife? ﬁﬁs?én'lsvi%!r ¥ th-lfgkgéﬁvéﬁiaﬁﬂi&?am%hé%ﬁab‘ii %nﬁ fHeCcﬁfﬁé discovery

'ation three cis-elenents hese charts

process S UrGORESH Lol 78 G hehhi® deBitiRE thid {)ro%gsts' vation.

In this example, target cells are infected with different recombinant adenovirus

reporters, depicted as columns 1 to 6 in FIGURES 7A and 7B. Then stimuli are added to the
cultures. After incubation for specific time period, luciferase activities are measured. Filled
circles represent hypothetical luciferase activity. No or undetectable luciferase activity may be
registered witﬁout treatment with stimulus. If a stimulus activates the binding of transcription
factor to its response element, for example, c-jun binds to AP-1 enhancer element,
transcription would be induced and the luciferase activity can be detected. Different stimuli,

represented by rows A and B in FIGURE 7A, may activate different signaling pathways.



10 Exanpl e: Use of Adenovirus Reporter Systemfor the
Target Validation and In Vitro Conpound Enabling in
W0 b@s5064485 Di scovery Process The previ ous exanpPE@BUS2004/040054

denonstrate that selective agbivation as well as tine

course activation of transcription factors in primary

human i mmunocytes upon specific stinmulation. 15 These

Ob Ry @ik anstadstidecd-hfedtivg obfdobeme nedERe iutats, suab eslkBsd, of a
transcription factor activation reporter systens for

targ%ro%ge giﬁ{s %eg%cg}feyeh %?%%@ggﬁ%ﬁ I\%ﬁﬁ%@b‘@% agglg%@&g%ég{bahbﬁ of the specific
sienp i GBRnEY G hiee i APsBLal YR Ea T Pay dheReSoRpRRagred as educed

~adenovirus_ reporters, depicted as colums 1 to 6 in i
luciferaspiRetsyityA imigiactyatiqmepenstnesificistiguéation JBIG YRE /Bds asehematic

cultures. After incubation for specific tine period,
depicticg feepmbmancidevovirmgeporter aetagtyr indhe piickdned and alederse of a co-

represent hypothetical luciferase activity. No or
infettiesracdoriihentlnggitfvermeentact i vity may be registered

without treatment with stinmulus. If a stimnulus

activates the binding of transcription factor to its

response elenent, for exanple, c-jun binds to AP-1

enhancer elenent, transcription would be induced and

the luciferase activity can be detected. D fferent

stimuli, 25 represented by rows A and B in Fl GURE 7A,

may activate different signaling pathways. WO

2005/ 054485 PCT/ US2004/ 040054 -22 Once this is

establ i shed, co-infection of dom nant negative nutant,

such as IkBsd, of a target gene can be achieved in

conjunction with reporter adenovirus. Activation of

the specific signaling pathway the target is

potentially involved in nmay decrease (and regi stered

as reduced luciferase activity) inits activation

upon specific stimulation. FIGURE 7B is a schematic 5

depi cti ng reconbi nant adenovirus reporter activity in

the presence and absence of a co- infection of a

dom nant negative nutant. WO 2005/ 054485

PCT/ US2004/ 040054 - 23
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CLAIM5 What is clainmed is: 1. A nmethod of determ ning
whet her a stinulus is capable of activating a

w@anndiosaB® cis- 5 acting regulatory el ement i NPEIUS2004/040054

i mmunocyte, wherein said cis»acting regulatory

el enment is regulated by at |east one transcription
factor or enhancer, and wherein said stinulus is
known to nodul ate expressi GhA®MSa si gnal i ng pat hway,
said nmethod conprising the steps of: (a) transfecting

What 33 elaimadiifocyte with a reconbi nant adenovirus, said

reconbi nant 10 adenovirus conprising a reporter gene
operatively linked to said candi date cis- acting
r eguinathodyof ebenmining whdthereasinmilngis@apadeo] aviehtingf a candidate cis-

reporter gene activity; . (c) applyjng, said stimulus to

s aPglingARERBEyY @%engﬁalwa@)lm%i{@ﬁ?ﬁgnéh?rgwoﬁat §is-gepg regulatory

ac : I d wherei id
e B FRR99E 18 e Rt itr o Safnc T whersin s
nmodtilmatisrig keoven asmbduiatefexpressieyaf asignalingrpatievay, saidimethod

sai d applying step (c) conprises nodul ating the
exSPEPEFPR t Ste@a‘ﬁd regul atory protein. 20 3. The

et od Qfan{Hedlind shid MichMIcyROMRE b $édothbimit 8d@RBvRAs, said recombinant

co-transfecting said i munocyte wth an expression _ _
syst em fadenavdiud compuisiag e rgpopico gerierpperativitydinked koshideandidate cis-

Caim1l erei n sai d. applying step (c) conprises
introdu&\éﬁ@gﬁegu@iﬁﬂﬂﬂfﬁe@{’r egul atory conpound. 25 5.
Thepyret hashs@fingh BasddveliErepbierSding abt@eL t €r gene is

selected fromthe group consisting of: |uciferase,
gr den f lapolyirrwid stppdueiorsajdigeponocyte3agh| act osi dase

(" "),....chl.or |.col v fer (0 CAT") .

S0 vl R APBIEdeaPhe AEAORREESEIRE Jone

IS a suppressor gene.
The method of Claim 1 wherein said stimulus comprises modulating expression of a
regulatory protein and said applying step (c) comprises modulating the expression of

said regulatory protein.

The method of Claim 2 further comprising the step of co-transfecting said immunocyte

with an expression system for said regulatory protein.

The method of Claim 1 wherein said applying step (c) comprises introducing a

candidate regulatory compound.

The method of Claim 1 wherein said reporter gene is selected from the group
consisting of: luciferase, green fluorescent protein (“GFP”), B-galactosidase (“GAL”),
chloramphenicol acetyltransferase (“CAT”).

The method of Claim 1 wherein said reporter gene is a suppressor gene.

The method of Claim 6 wherein said supressor gene is IkBsd.
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7. The nmethod of Claim6 wherein said supressor gene
is I xBsd. WD 2005/ 054485 PCT/ US2004/ 040054 -24 8. The

woredolos4ed Claim 1 wherein said cis-acting regedtBUSINN4/040054

10.

11.

12.

13.

14.

el ement is nodul ated by reguylatory proteins related

to inflammtion. 9. The rrte*thoét of aim1l wherein said
cis-acting regulatory elenent is selected fromthe 5

9" OHR 16&ASA 5t €18 Af whehbin baid CREactinBREzul M6ATeleEr(Bs ndddlated by
SRE. 10. The nmethod of Claim 1l wherein said inmmunocyte

i s reglefereprotainmicltates tginflp®a#dl- sti ng of : macr ophage,

CD4+ T cell, and immture dendritic cell. 10 11. A

nmet hod of inhibiting expression of a signaling pathway

i N B et oE¢Iaem 100RREInShidgid-fringtreqpdatofy elé@pnt is selected from the
transfecting said i munocyte with a_reconbi nant

ad ezvonp ¢apsisting ef: Ay 1sGRE, I5REE S hadWrBdad SRE- us

conpri ses a suppressor gene operatively linked to a
cis-acting regulatory el enent, wherein said cis-acting

I egreah&@hvd 6f EMRAL Wiersialsaidgdmniumos e ds sdlepha frédd the group consisting
pat hway; and (b}) I nduci ng expressjon of said
supprweeephageneD41 T ceftnandipmpasere sendsiti sallil wher ei n

sai d signaling pathway is the NFKB signaling pathway.

20 13. The method of Caim 11 wherein said suppressor

genk nmeshddkd3sahibitthg ckpessiei 6odalsighalidggiathwlaly inae isintunsaytel

i mmunocyte is selected fromthe group consisting of:
naCOBPEEEE theeans of cel |, and i mmature dendritic cell.

(a) transfecting said immunocyte with a recombinant adenovirus, wherein said
recombinant adenovirus comprises a suppressor gene operatively linked to a
cis-acting regulatory element, wherein said cis-acting regulatory element
belongs to said signaling pathway; and

(b) inducing expression of said suppressor gene.

The method of Claim 11 wherein said signaling pathway is the NF«B signaling
pathway.

The method of Claim 11 wherein said suppressor gene is IxBsd.

The method of Claim 11 wherein said immunocyte is selected from the group

consisting of: macrophage, CD4" T cell, and immature dendritic cell.



