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COVPCSI TI ONS FOR DI AGNOSI NG DI SEASE BACKGROUND OF THE
wO DDERTISEGN Fi el d of the Invention [0001] The prPEBER1008/010040

invention relates to methods and conpositions for

di agnosing a disease or disorder in a subject by

introducing into cells of the subject a diagnostic

deETHODSCANIO rGOMPOSITIONS I FOR DIAGINCGSENGNDISEASE

reporter gene. The invention further relates to

met hods and conpositions for nonitoring the

progression of a disease or disorder or nonitoring

the effectiveness or toxicity of a treatnment for a

di sease or i S . | i agnhostic

tests for thgfﬂgkggkggﬁgﬁggagEgégﬁﬁbpﬁﬁg%ibﬁfgct have

| ong been in existence, but researchers are

9418 bHe dvaR@nhchi ng for inproved tests exhibiting
increased sensitivity (allow ng earlier detection)

[0001)2Nd SPGE gﬂtelg%/nté s ('&{&oﬁef@%kﬁ% fné‘étﬁﬁdso 95d tdo sx%BH? for diagnosing a

fal se neg r desire aracteristics

dii segseomt disortiesins subjdot e imtasdcafg msﬁcellsr(ffphd smlgemlat&agnostlc gene
and ghe ablllt to.constantl tor progression of a.

el cangjruct ﬁ‘B RIS RRES \EIIOBfO ohROTGT EFRS Rt invention further

[rgggg]toTﬁHﬁio@ Qﬁﬁ ecdn%o@ﬁﬁ)ﬁ?‘*of rﬂn&rﬁ'ﬁnﬁgtthé Oﬂrogl%ﬂlon of a disease or

di agnostic nmet hods and conpositions t provid
tdisosder ders mostonharthe teffectaness. oSUMIBIRY ofFa THEtment for a disease or
| NVENTI ON [ 0004] The present invention is based on a
S5 Kat i on of the specificity and sensitivity

provi ded by the use of disease specific pronoters to
dRickglound disease coupl ed with the regulatory contro
of a |igand-dependent gene switch systemto provide

[0002]di agngsibirosaOdestsor tHY piegertet dTOsl HiseddteiP hef®f¥ct have long been in
invention relates to nethods and conpositions for

K EtANES| v reseachera gee eonsigndy pessshing, fog impsjved testsmedibiting increased
fsQP(s‘?M#f ?al{oldvrngg % 1lef ! &&e%tcioﬁ O allF EP@C%%Q@ Ee(:iln%gg@@gs 'ffhgeo B%smves and

e progres i on o

dhis® melgdtivies). aOshed] desired tharameridtios ifog diaproseicf testt iietindis 8ase of use,
or toxicity of an adm nistered treatnment for a disease
3apid Jregytse nd ;lpeaalgug i conspgntbo pngor gpseeression of a disease or the

RELL 22084 Q1 angtreaam{ 005] One embodi ment of the
Fi

i nvention co es net hods of di agnosing a di sease or
[0003]di sor dBwsj thew is ahjeed tin thecarpfar siewgdiagrastic mtatlomis @nd gompositions that

inta.c Isdof d subj.ect (1) a pol ynucl eotide
éﬁ%ﬂ@?ﬁﬁs ‘ﬁgﬁ ﬂf%%ﬂ““°sald gene switch conprising
at | east one transcription factor sequence, mhereln

SUMMARY OF THE INVENTION

[0004] The present invention is based on a combination of the specificity and sensitivity
provided by the use of disease specific promoters to detect a disease coupled with the
regulatory control of a ligand-dependent gene switch system to provide diagnostic and
monitoring methods. The present invention relates to methods and compositions for
diagnosing a disease or disorder in a subject. The invention further relates to methods
and compositions for monitoring the progression of a disease or disorder in a subject or
monitoring the effectiveness or toxicity of an administered treatment for a disease or

disorder in a subject.



said at |east one transcription factor sequence
encodes a | igand-dependent transcription factor,
woep@pasys | i nked to a di agnostic switch pronot BCT/US2008/010040
wherein the activity of the,pronoter is nodul ated
during said di sease or dlsorder and (2) a
pol ynucl eoti de encodi ng a reporter gene linked to a
[0005] pr onotQire enhbastiment efcthi vaveation wpmpases methadsl ofldiagnaiimg a disease or
tra crlgtron factor. to produce nodified cells; (b)

PYRIGFY SORRTIFRS sai d nodified cells; and (c)
‘é@)t eC thiRHucRRAhicdel18 ¥/ QaifsAb RSt 1?:8 po%ﬁ&l@bt"‘deeé&fébﬁﬁ@ @gkne switch,
of° the reporter %ene i ndi cat’es at said subject has
sai d dhidegeve svatchdiompribeng af @aﬂe;nelmansmeptmbfaatqmnquence wherein

t he di no§chtnEth ds ar e carr ed out ex vrd livand-d dent
cell's ?ﬁ ﬁ%?ve"“r?egfﬁ“?" LRIZP 1Y oTHWEIS SUH) SEta 1gand-dependen
[ 0007 }trahgeripfien Ead16€ iofefbly hfleddb agdiasiostc awttlsm Fon@dtér, wherein the
carried out by introducing the conpositions of the

i nventacnty af theceiomoternismmedilated dunng saiddisaass podisordes, and (2) a
subje d S t f

cell s ar};élg(r:lggfl’ln gr?c dﬂgjé Eérﬁ gte(r: glﬂlé? h Jlagtgtzp&r)gggé] Jvﬁl%h 1s activated

one ermyadidiigand- debeldéna@msﬁp@omﬁtﬂ@o ds pagdace atodifad ceUs;
in vivao. [.000Q9] In a further enbodi ment, the

dbhgn@éﬁ%“ﬁ’éf‘&@&%ﬂdatpéa@a‘ﬂ?‘ih@é &¢4S; 884 ng non-
Srér)nol c&&gﬁnggéploﬁ ge Qenge@élbﬁ* that are all ogeneic or

ogenel C and the nodified
non- awleranexpresadn sf tae eepomter geheaadicates that seed sulea tbs said disease
[00101 In one aspect of the invention, the gene switch
i diSTdeE.dysone receptor (EcR)- based gene switch.

[0006][ 0011]n Idhe Uy sAREH RNdiaghdiEic 38R0t Chrrfed Rt 285vAin cells that
first transcription factor sequence under the control

dravabrﬁqnnsqlat@dégmyudsulswttch pronoter and a second

trans tio ctor uence. under .the control of a .

1000710 s R e, BE REPEis B Godk, A6 E7ReA Rt B Froducing the
RoA1pBEiiSns BE AR thRytisRiifltof ¢dlst thhtr BR&CHéent is@l&tédaﬁb@rr said subject to
sequence and said second transcription factor

Jueflisn arodifinderedles andghe orodifiedsredls arerreduigriuesd e e4id subject.
[0008] 50 L 1R BRe BhbBdintdnf Elﬂgdg&??es?? Shlindds ADSCLARE b VRS OF -

[0012] ' I'n"anot hier dspec nven Ion, °r st

[0009]t r ansdhi ptfaakerf aﬁb@clln&ﬁquthlccﬁagmﬁd&ﬁeth&lspmt earned out usmg non-
conprising_a heterodi prer partner and a transactivatiQ
duriegrus fells.ae-§ - <€y ﬁaatmeij@gpwg @5 grenogeneic to the SUb_]CCt and the

SRLATREROPRHENEND ool skt BRRBLERNR NS MRS Sommi - and

[0010]a | i darwhebdspeldtng tﬁennvemlo{lpﬂxtfﬁené\rsmtdﬂus iaorelysone receptor (EcR)-
ﬁ’& cfr nment .of the invention relates to nethods of
A SMERYItthe progression of a disease or disorder

[0011}i N @ %bbﬁé:temlﬁﬁ'iméﬂt,sﬁﬁg: gene switch comprises a first transcription factor
sequence under the control of a first diagnostic switch promoter and a second
transcription factor sequence under the control of a second diagnostic switch promoter,
wherein the proteins encoded by said first transcription factor sequence and said second
transcription factor sequence interact to form a protein complex which functions as a
ligand-dependent transcription factor.

[0012] In another aspect of the invention, said first transcription factor sequence encodes

a protein comprising a heterodimer partner and a transactivation domain and said second



(a) introducing into cells of said subject (1) a
pol ynucl eoti de encodi ng a gene switch, said gene
W@EMoosseoONpri sing at | east one transcri pti on PEUS008/010040

sequence, wherein said at |gast one transcription

factor sequence encodes a |igand-dependent

transcription factor, operably linked to a diagnostic

Snaintmiptioncfaﬂbemqu%r@iwddsprrom compyising atleAdinding domain and a
% g during said di sease or disorder, and (2)

Aoy

e encoding a reporter gene linked to a
[0013]PT OOt LF a¥diti6hall tidlirh¥@icTdhe RweRb] rélét9§&¢nféﬁf?ﬁ§‘ Ql)?%omtormg the
transcription factor, to produce nodified cel (b)
adograssincef a@setasgandlsordesm mlsubml,ft:pemnsmgl S; and (c)

ect.l re e es twcC
JRL s <O RO RIS R R Sa R B hauRBlia Phéiing 2 gene switeh,
r epor tsaid g@fa:eswltw EGth®i$sin Elﬁﬂafaﬁts&ieoﬁa&f:rl ot fabkSreR§Bence, wherein
or disorder in said slﬁgsj eéc)t 00141 A fu?t her
enbodisaishtat geast hend isaasgripons cazresequenmten@mks ot ligand-dependent
noni t I a,tre
di seagl(:e (rs])r pgl?;gofra I o‘f)tel'a\{)?)p %l? a d %{lgl%n tcfl é)r3moter wherein the

adni niagtieity og tﬁéiptbrﬁdtaaisffﬁﬂdulﬁt@d ?d&hdg SHid di@éase (0P )disorder, and (2) a
introducing into cells of said sub{ ect (1)
pol yn(ROMERcleqlide RRendingy2 AeRpEice 26 tieked t%epﬁpx@@nrewhlch is activated

t
switc rbaps% %ﬁl‘d%p@ﬁdeh?ﬂg{iscﬁgﬁoﬂ fa@ﬁ% Ctt'b lpg du%@ Jﬁ(ﬁﬁﬁég cells;

sequence rein’ said nscription
f(art o radsamlsmnmg ligadbbesnidmbided delie paddent

transc t.ion factor erably J&lnked to a diagnostic
&l tc Hﬂ‘%f@‘meﬁ\ﬁ%@éﬁxgretsﬂ@ AMEAVISH of the pronoter

i s nodyhGtiad dl'llalﬁdgé“ﬁ th@1ede b S&PRRsiBh ofiai@ Eéiﬁﬁer gée}% 1{1%2:263

a polynucleotide encoding a reporter genée [in
[mrogrosseon effiaghdiseaseaot diserderin said sybjedt | i gand- dependent

TR R TR MR T ( ——

FteRfVdness ¢RPREMRENtTBNL dR¥ NP AiBRieRin 4 @@oﬁéett WnSftising:
wherein a change in the | evel of expression of said

r(ébortaélmlglé%ngﬁ@dé@?%efﬁ tesaidpyliedti veness of said
at r{g{}{)duclng O]nﬁl c&ﬂOt&gld S?lgfe%{j glq'%ﬁ)é) poteoﬁgela nﬁ\llceo Er{goap gene switch,

at es Rods of moni e

tOXI Cidaid géneaswitdhtdihmigngdt ldastaéierinsctiptién tcs@akquéice, wherein
di sorder in a subject, conprising: W 2009/ 025866
PCT/ US2isbat olfem@ne tl@nﬁ‘iﬂpt‘é?&nf%F@t 83GURRCSs gnepdes et ligand-dependent

to Saltpm%y?éf o faptgb)né)e\%ﬁ@ iEddg 4 &5&10%@:'5&4@?; \%‘f‘(tﬁ}éﬁer, wherein the

subj ect a pol yrucl eot” encodi ng gene s
sai d geneity wif tthd proomypern si mgdtﬂhted ehmhg csarel dlsmsscoridﬁﬁoirdm and (2) a

f wh
t ?gtngzqq e ufpﬁ%ﬁg@{lgﬁl&%ﬁ@%@{g‘? @%}E%hglge%;toog 1e)romoter which is activated

| I gandsyiQRERsRRtdependent transcription factor, to produce modified cells;
© administering ligand to said modified cells; and
(d) detecting reporter gene expression at least twice;
wherein a change in the level of expression of said reporter gene indicates the
effectiveness of said treatment.
[0015] Another embodiment of the invention relates to methods of monitoring the
potential toxicity of an administered treatment for a disease or disorder in a subject,

comprising:



transcription factor, linked to a diagnostic switch
pronoter, wherein the activity of the pronoter is

worp@abzsed by factors found in cells that are PEI/N§R008/010040
exposed to toxic conditionsy_and (2) a pol ynucl eotide
encoding a reporter gene linked to a pronoter which
i s activated by said |igand-dependent transcription
f(act ora,dmlmswrleeg@é treatnoiéritite shid ewillject; (c) admi ni stering

and o sai d. .

bfor Sy ol fals bt 8 Smat pbuchRhiF endiine » gene switeh,
changeidgéeeswitdhetoriprifn® e feabtodheOfrarsstiptibe W&ei uence, wherein
gene |nd|cates the toxicity of said treatnent. 8
Anot heseiderab dgastepne dransereptiony &ﬁqro pequenes encedss nret hmrd -dependent

of nonitori t
i ncbSrp ot L1 163 Pet FEL BT Bloshdtel ghin e acivity of
or di shé gRimoterCie fydusdtEYby fa’t)or@ﬂfﬂnﬂllﬁ télld thet &3 being exposed to toxic
treatnment to said subject; 5{ introducing into cells

c

of saiwndiigpsend(d)a BOIM@PC}}?RI €deoding amensaich gens lided to a promoter
SW t Cr\v ?ailsd o?laQ%dSWf ts%nl qgg&f Vﬁpeﬂgeﬁt trlu?s%gf)%%{] Iq%(éltg]i’ to produce

transcription or sequen erern
one t rraodified pélispn f act or sequence encodes a

and- de endent anscriptjo ctor linked to a
chg S@%“g&‘ﬁa‘b‘{ Pﬂﬁ?ﬁ%m"d’ﬂ?arca $13pfhe acti vi ty of
t@s pr&mlﬁ rép%rﬂgpg fjesgmn%ﬂggstft@ﬁ!eor that is being

adn1n|stere for t a pol ynucl eoti de
encodi whereinragjhengein tge teyel ¢ﬂﬁachnbsslon af paid mepogter gdriedhdicstes the

ct vat sai d | i gand- dependent transcription
8%¥8¥°?f%gﬁF%Hﬁ%% nodified cells; (c) adm nistering

[001 6]I I gandah@h&dérbdmseht SOthe %‘lfe%tloﬁ“i‘éiat(eg}o ARiesdsi gTnonitoring the level
e;(porter gene expression; wherein the |evel of

fagtor dlint o$ being @dménisieredrto geswbjech fiir deeatssent Her & disese or disorder,
& factor being adm nistered for treatnent.
Bﬁgﬂ " a further enbodinent, each of the nethods

nay bead@aﬁﬁfsteeﬂg@aﬁatteatrﬁ@um@ﬁmdawjedtogous cells, e.g.,
cells that are allagenelc or _xenogeneic to the

sbj edntrodyring e cetbcrfisrigksubisst B rdodgigleotide pacoding a gene switch,

220 SRR A oAby 40 SAORIRRRER e, wr

| nventsaah atolepsti sees tfmtdftqﬂ&nofawtet eajuenc: tehasdep! anhgand dependent
rejection in. a é at _has received an organ

tissu érw%mnaf%%mr jeﬁfﬁ tos2 digengstis syHEh gERTRetRy whﬁfeen the activity of
cell's g gﬁﬁh&ep{sgﬁ&lﬁﬁtea e 34 taEBPaRt %r\;elﬁ%l)idlﬁmlstered for treatment,

pol ynucl eoti1 de encoding a gene swtch gene
switc hmdo(ﬁ'p aipelymyckotile astodongea repansc genpt linked tbacpomoter which is

sequeng ?gﬁtﬁ‘éﬁr &l ga%g@g ge%enderﬁst}an(s)pneptltogl Stgrr té) It)rio%\r}ce modified cells;

fact or?
(c) administering ligand to said modified cells; and

(d) detecting reporter gene expression;
wherein the level of expression of said reporter gene indicates the level of the
factor being administered for treatment.
[0017] In a further embodiment, each of the methods may be carried out using non-
autologous cells, e.g., cells that are allogeneic or xenogeneic to the subject, and the

modified non-autologous cells are administered to the subject.



| i gand- dependent transcription factor, operably |inked
to a diagnostic swwtch pronoter, wherein the activity
W@B0ovl2ssps onot er i s nodul at ed during transpl aneCT/US2008/010040
rejection, and (2) a polynuckeotide encoding a
reporter gene linked to a pronoter which is activated
by said |igand-dependent transcription factor, to
[0018]pr odudene emihofinesht o]l the; infbnticad compssesr mathotls gﬁn@bttcming transplant

sai d.nodi fi and detectin ene
SRisPuTt P BiocE el FisaRpmuatioresn St inst? upoipris Gufigone
d( )l Caih§§dlfclﬂ%t it 23R! $nkaid Qir?@ﬂ IR Nig3as tﬂﬁﬁiﬂant (1) a polynucleotide
et ected 19] An addition enbodi nent of
i nventqng@dmglaag@s svoitahe tshiddgenef switshi eammpirisng htaleast one transcnpnon
sion of transplant. ectio ect

bi
oSt R8P0 eatianee, MR Mig BELGE! Sl aciSt sdaiBhee encodes a

Conpr i1§dafi@-depéhdehin trafsitiptiof fabios, 6Fér|a§l yOfinieell €b QI d¥@nostic switch
or tissue transplant (1) a polynuc

eotide encodin
gene sWPmEler, WhFimteadinitycel Benpromotergisamoddated %mg transplant
trans r
one t ﬁr ajn gltééx? %.tnd (@f% gg }glrﬁglggtgcgee%ncc\gﬁgl ga %ggx%;l:r ge%% ﬂnﬁgés foa promoter
| i gandwkielpeis dstitvated abig Csaido tligamd-gehdent eascaplion Ifidigdo produce
to a diagnostic switch pronoter, wherein the activity
of t he"PPIFRJERIS:i s nodul ated during transpl ant
rej ecty . coding a
r(gé)ortdg?rﬂ glg%gggqﬁﬁn@too& %&gggﬁﬁgkggé a\%ﬁl‘ll ch is activated
k) saidbtdctiggnepodtep gerbaaxiprdssianscr i pti on factor to

produce, nodified cells; (b) admnisterin
Dar . HERTPRaupieSrPE of theuedqrley 2ek Betcnias RE apLam gifiwion has been
Qeldcesisi on at | east twice; wherein a change in the
| evel of expression of said reporter gene indicates
[0019]pr ogr eAn |additlonals%imbpdumamtsqﬂ thmn\ree}lelm ré¢latas thmsttiods of momtonng the

ect rther e t he

SyEiian b Jroroing Rictiong ™ p DL tias, e P, Megjean or tissue
hﬁn@§Mﬁﬂe&mpﬂthy I nt roduci ng the polynucleotldes of
the 1 nvention into non- autol ogous cells, e.g.
tlht dpsodudingdpfe ecllsr of said gugen @rtteﬁswéra@ﬁ@am @r) a polynucleonde
tissue 0 0
tr ansp«?n*ag{hﬂg V\g% %ﬁ{thg%g %AD ?%vgﬁ%a%%ﬁ&r%] Qt lea% one transcription
ar e i nfactofl samende) wheseincgidrat toast ¢I&Stttaexsc¢p‘tio<nrfatt0r sequence encodes a
transplantatlon %OOZl I'n the nethods descrj bed
above, ligandsiseenden &liaﬁé“rﬂptloflh@%’& gRerablyolinkrd & @odiaggostic switch
the g t y e e
(1 SBRLGhe Pl R s i
| ar gerrepotiymanddd) a golyneclgotideaencedingra reportamgenh dmked to a promoter
enbodi

vgﬁgﬁ ' ist Qc":f‘ivated by said ligand-dependent transcription factor, to produce
modified cells;
(b) administering ligand to said modified cells; and
() detecting reporter gene expression at least twice;
wherein a change in the level of expression of said reporter gene indicates
progression of said transplant rejection in said subject.
[0020] In a further embodiment, the methods of detecting or monitoring transplant
rejection may be carried out by introducing the polynucleotides of the invention into non-

autologous cells, e.g., cells that are allogeneic or xenogeneic to the organ or tissue being



pol ynucl eoti de encodi ng the gene swtch and the
pol ynucl eoti de encoding the reporter gene linked to a
WEe@oLs66 ar e separat e pol ynucl eoti des. [ 0022] PATES2008/010040

invention further relates togdi agnostic gene switch
constructs that are useful in the disclosed nethods.
[0023] The invention additionally relates to vectors
acanpplasted,gariditbe dicalpficashorcagelogousedllsane aurghcedotostheforgan or tissue
the invention.. [0024] The invention also relates to
lﬂ”l"E“?B?‘nSBL?PW‘P g out the methods of the invention,

[0021] CONPT ITRithdmethods de@FiBEd a¥bes th SShbdtinent, RCHSYfucleotide encoding
ligands, etc. In one enbodinent, the Kkits may
dhergenesswitdl sl the . pyplynusleptiio guusling thearperter gleogdinked to a promoter

cells) that conprise t.he polynuc|eotides of th )
55t Bh OvBrPLeF PR, € e Bl PR e s odiment, the
[foPARL1ebt S efcolisd MitSgehe SRAdidEHe Slytilteeotidd ¥n6sdih€ the reporter
gene swi tch of the invention in which two
tgene dakedopiagromater ere sspaatepadynusirotidenng t wo separ at e
portiofs. .Qf a. li d- d ndent transcription factar .
0022137 RV erfion 3R 3r o6 SRR LI RAR SN PSS Bt arc uscfulin
"thX diStotedhmethodponent s" represents a gene switch; "AD
represents a transactivation domain; "DBD' represents
(002315 DNA H}en@}Vﬁgtl%r@gflﬁlpnalbggela}eépmeggcﬁ@@ COTNPIHAREY the diagnostic gene
[WeTel QIR $Fthe i rdDx- Reporter" represents a
%é‘ﬁ%??g? gene({irt}élen1 %I%Eb%and "P2" represent two
[0024]di f f erBErt insteit@msaso o¢latds s@ kite forr espoms bitethermethdéy sf the invention,

In an, alternati ve enpodi nent of Figure 1, "P1" is a ..
CORPIISG: Fge 8516 ﬁwfgﬁ;coaﬁ&wtwectam bepads, 4ice W pcopBhediment, the

. i} . - .
e g AL RS o o R AMRIEBLS cellsy Wk may comrie the
peilyrealeofidestad thenneattion in which two transcription

factor sequences encoding two separate portions of a

| i gand- dependent transcription factor are under the

cont r BROEFADESCRIMTIODNOFETHE DRAWINGS/FIGURES
Conponents" represents a gene switch; "AD' represents

t tivati donmmin; " A’ ts .a first. )
[OOZS]ENAr g?l%ggrﬁlglv Ioinem grga o nt ?g@p@é@pr egtgcggé)géﬁg:hg;ﬁkﬁe invention in

t\i«ﬁi@ﬁ R&o GBS on FRHr sregﬁ’éll%@?,@flccbd?né W@r&gp%t@dﬁ&gons of a ligand-

domai n; " Standar dDx- Reporter-A" represents »
2peddzR6 86mscHANIOIUSRED SO 1004 the cdntrolf ofr differeappraneaters. "Dx-Switch

TN AR pe———

trBpReen® ff QAL b?ﬁcﬁ@%ascﬁfmeﬁﬁ; OB deEsrERAROASNYENd binding domain;

pronoters. |In an alternative enbodinment of Figure 2,

""StandpeiDx-Beprgter't weriresenisr arroperter gand; ‘apd"Pahcnd" 2" represent two
onsi v,

al.g different disease- or disorder-res . .

L e 6 AR Postl HESaier BB Afirmave, rubodiment of
diiggeostPe " geaecondfitutibe ProrhbRr;i dhdeTH" aindi TP3"Vie Ghfféréit disease- or
transcription factor sequences encoding two separate
pBTrd g r§SRomSiye Progaetacs-

[0026] Figure 2 shows an embodiment of the diagnostic gene switch of the invention in
which two transcription factor sequences encoding two separate portions of a ligand-
dependent transcription factor are under the control of different promoters. "Dx-Switch
Components” represents a gene switch; "AD" represents a transactivation domain; "DBD-
A" represents a first DNA binding domain; "DBD-B" represents a second DNA binding

domain; "LBD" represents a ligand binding domain; "StandardDx-Reporter-A" represents



dependent transcription factor are under the control

of different diagnostic switch prormters. "Dx-Swi tch
W@9pOLESE S” represents a gene switch; "AD' repCEESWE010040

a transactivati on domai n; "BBD" represents a DNA

bi ndi ng domai n; "LBD' represent s a ligand binding

domai n; " St andarde- Reporter" represents a reporter

gehsst repudtet Rene; "StarlatdDRReporareB™ Rptesenisra semond froporter gene; and

dg‘é}fne-]fpﬁgltqj% @%?‘rsgé{s%gt gﬁ h_%g;a 5 8%? io¥ ﬁg‘) 5‘? ggﬁ%’é{‘?l&e promoters.

ARNA akétiatile @mbbiigndnd b€ MR8 21 MP1"ViRiaCddnkitive promoter; and "P2" and
transcri ptl on factor sequences encoding two separat e

P83t prsrik f@ﬁnfadlmag@rrmdlm@%rmwsw armeoterst i on f act or

are under t cont rol rormters a . C .
[0027] cont r gggurf gh %} oS an g%rﬂl%ocilgleB{ %@tilﬁ% %gl%%ﬁqeayl&% &t the invention in
G@ﬁmm@attsansaqmo@seeto? RqGENREs SHJdaiy twd\l?eparatep;scﬁﬁ&m 8f a ligand-
a transactivati on domain; "DBD-A" represents a first

mermenulmgscammnnfactorm Bndarefhecsanitod of diffesent iagnostic switch
d "
50082 S Eimb e sl 230 UMD 940" represens «

rtm@:tdheﬁncgeﬂ@mamCODBﬂ)J'l rerEanitE QYBIBA blhﬂmg&&ﬁxliﬁiﬁ' ‘d_.BD" represents a
second .reporter gene, and "P1" and "P2" represent two N
digend hindingdompins . "PandagdReReaprisre JERRSSTI ApicpATieegene; and "P1,

a.@,g " "Bg " aﬂHdP4'PAEpr s@ﬁrfgﬁle&‘itffeliémngg%gsfe e&ecﬁgq!rﬁgnrte u&lnswe promoters.

prohoters. In alternative e
[0028]" P3" aﬁlgufé I3|4§hoarsemr:ﬁnb¢d1mehi vEthe pha:gmo!;te:'r gene[s@ﬂﬁ:ﬁ] of the invention in
[ odi rent of a single pronote

Fi gure shows an enb
SHIER o, ERSS G810 Teguehces pncafifes v BPATESPaTins of a ligand-

| depéiticht BarlscRPESP tRor £6ARAM! the SoRFA DI EHerdfl PBnidirS and a control
vector is used to transduce cells isolated from

Irym:rmt gemeslamrbmt ['0230vitFh (Comap@entsdwsprasendsridogkingeswitch; "AD"

TR R ko B AR Do b Et i BA binding domain;

VEBIUB" eptés@fls b QeddndMNUACKinding ogfiat e BIY %ksé&&h Adigand binding
non-viral transduction systems. [0031] Figure 7 shows

Slomai '@T%MRQP%T%Q’L erepresenss afirstaeperter (S |Gontyol-Reporter-B”

é&tgg%@'o\%geéggg :rg;?og'gea %?@“%%768& th r%ﬂf)%grﬂ\}(gg different disease- or

2R QA5§0nsIVET] lﬁl‘dﬁﬂﬁ&Sj QhQO4EB" afd ['PQA32kpldsentr ewc8 different control
shows an enbodi ment, of a dual pronoter vector (SEQ ID

NTPROHYS.  JihiaB rRltemnative raabodkaent e Bigussa-SHM and "PAT are constitutive
rlbrr ers and the CD40-CD3 dual reporter (SEQ ID NO. :
2). [00331 Figure 9 shows an enbodi nent of a single

[0029]pr onptlEgureecthows(dBEbdditient of%) singledprarhoten shuttde sedttie(SEQ ID No.:

iR AR £ I bt - ARG A s using this vector s
Rised! fctra3dedriens ek ﬂf&ﬁt@m?féadcm%fpﬁsum based

reporters that are designe

[0030] Figure 6 shows an embodiment of a dual promoter vector (SEQ ID NO.: 6), which
includes TRPM4 and TRGC1/TARP promoters. This DNA vector is used to transduce a
prostate biopsy using non-viral transduction systems.

[0031] Figure 7 shows an embodiment of a single promoter vector (SEQ ID NO.: 7),
which includes the ADAM-17 promoter and the CD95-ADAMS dual reporter (SEQ ID

NO.: 10).



exhi bit no i mmunogenic profile when expressed within
t he human body. These reporters are made up of hunman
wha®ed2smm no aci d sequences that are present ePCTIER20081010040
the cell surface or within_ghe serumnaturally.
Hence, these reporters are not immunogenic nor are
they subject to i nmune attack when expressed in the
[0032] hurran Higatg 8 shows e emdwidovintefia duslgrometza vector 41§ 112 NO.: 8), which

‘38&%53‘1 ?Tgég?ﬁio ﬁl@l@ff&’% pﬁés%te%jgg t@%ﬁgm}xal rggﬁter (SEQ ID

: 12-13), CD28-CD3 reporter (SEQID
16 17) and CD28-CD40 reporter (SEQ I D NGs. 18 19)
[0033]t hat Fagwrevi sEawsAn mlm@mtm simglt premmter waetor (GEQ ID NO.: 9),

PR R e s AT BT Pl 5w ¥ it - erminal D40

appdreR €SEQMDNOEl14) surface antigens with linkers (L).
In alternative enbodi nents, different conbinations of

[0034]] | nkerlEgurgnd @mwsas@tsodaméntg%dher sarumahasedi sepogars that are designed to
hﬁ%’g% F%%ﬁ{é aprgﬁi%@gl’ze ré@&?&?\gltf)ﬁq% i’lﬁl{i{laﬁl 58%3? Mhese reporters

rﬂﬂ@mﬁdat@sef huai &asednaincl¥dd sé@ﬁ:@ééselha( alePresenh@ithér on the cell
14-15), that allows imunocapture foll owed by . .
sH5pemPT Withinethe serusm ngturslly o Herge, H2asf FEROftersaig g1ot igmunogenic nor

DROSREA'ABRLA SRR, Uikl A PEhESBH SN BR” hBRSE 5. In one

I'me phosphatase for an enzymdtic reporter t
carbddénerdC sartmebaséd rgpirtecpare duab ppitopealeporsary farceg., CD9IS-ADAMS

bR SR PLReHE o . ChBacth et [SRBR N 12413 cp2s-oms

S&EHFE{‘SE@I]@CNW' :196-1)NarAED2RANBA0 SEROE (BIOSIDPNOs.: 18-19) that

Figure 10, additional alkallne phosphatase réporters
callows BLISA base igapipreaarasdetectioni oihe dasigms mailize €Bighal peptide (Signal

. 20-21)_and .4l kal h
R RO TR st Pty RO, BY 53858 BoRYSent surface
LiafigédsEMitPERCER RT). Oth elterhbifvd Svbddimeits] @i@f%r"_éllt EB@binations of linkers

invention relates to nethods and conpositions for

Bidregitapeee used for gaghodesigne Incangtiep smbodiment, dbeysaymdhased reporter

SRS Dol gl S ML A L vt Do

aepgres i (SBONIDf NOsD M4-116),1 thgt tahewprmgmmapmreofollowed by enzymatic

di seases or di sorders or the treatment thereof in

sdefgedier  ofmivporie ATHAYor AlkadinenrRhasphaiesecirones QHflize e tissue non-
%:cgﬁll:tsag{%ial?g ghgéoiﬁ?tagé) %%9%%?% f%)ﬁ)h?xﬁth\g/fgeﬁl l%f#yéci:éfed. An epitope

| findm @ctall |smg“acter&mt1ggersensl\ud¢cbit thmtanbmadleanmds ﬁcehinmmbcapture prior to

subject and.r tro t he. ce t he syl ec

ycisirenBhas gt B Gehatss Fret iR agtiipra B raS of Figure 10,

tRRitfIARI ﬁFkEDme bRogphatabe rre;ﬁfﬁé?sdhf@ré'lkahhg epho§;§{a|ta%e - amiono terminal

har bori ng the gene switch nmay be non-autol ogous cells
(€DE0 repdrien SR dDoNOsxebgthend ad:ledhlns)phoml@tmth@d@nmnal CD28

of t vol.ve the use of a gene switch in
VP Y er&%ﬁi@s?\@%”oﬁ' )I i gand- dependent transcription
factor is under the control of one or nore diagnhostic

switch pronoters. The nethods and conpositions
descri bed herein

DETAILED DESCRIPTION OF THE INVENTION

[0035] The invention relates to methods and compositions for using a gene switch for the

diagnosis of diseases or disorders in a subject. The invention further relates to methods



provide a highly sensitive and highly specific
di agnostic technique in which the timng of the
walp@gnesssé ¢ step i s controll ed by adm ni strat i PCT/08§2008/010040
ligand to cells conprising tge gene swtch,
permtting optinmal detection of the presence of a
di sease or disorder as well as continuous or
iantl @omipbsitinhs fon mantoring thf prolgeespioo @f dssases onflisarders or the treatment

e R R
Hﬁ@é/dlféﬁ% A8 GeAd SWitch 91?0 ﬁ%la‘?éd"éells radBfeet) R UQO%B? introducing the

Scope and practlce of gresent i nventi on.
Beae swriteh initg aﬂoat@tjcellfsaf atsu Jepmprt?;eﬁrosiﬁcmg ¢hepeadlsdmthe subject or by

Pt SERr Al hey Y e RS pE MR Aot ep pmbodiment,the
ideHls HarBbriial theEBéhé OFWTRIAL Iﬁatyh@eem/ﬂ mamsgaﬁs icBIMNeGN hflogeneic or
I's natural léh present). For exanp |i) ynucl eot’i de

e

preaegareic eelishe Tat mp@pdspﬁﬁ@ irrveatlgn amo thgrusgrefraigene switch in
{ nuc €0
TR BB LS ARt RaBREPBL A S BBA31TH cqnurt of ne or

irforeadiufxstiy switchSpinotdrs. CTRS Inﬁ’éﬂitﬁﬁ ands Gbﬂb&dtlons described herein
[00381 The term "purified," as_applied to_biol ogical

rEP AP alhachlp sensiiye and hightk sperafic fhagkastig |teqhelq@§ 1 whichythe timing of

[ |

{8 BRAEAILRIE) R ShBONAPEP LRy A VLG G e e snc

da&fltch; pemntnn@&ﬁﬁﬁial didtectien of ahn ]ﬂreéeﬂca uifl aedltSeaelod disorder as well as
ecul e, ol i gonucl epti.de, " and "poly tide'

Goatiiug QriptreREy eBrgriag of 8 BodsibRe ‘g‘é,?ﬂ%%toé disorder or the

%?fe‘éﬁvé?féké’&ﬁbki‘éxtir@fﬂh@ﬁtrneh’tbonuc' eosi des (aden05| ne,
guanosi ne, uridine or cytidine; "RNA nol ecul es") or

{0036] d eoxy rThﬁoﬁQMQW@@d&iﬁlﬁMﬁS@@«p@dﬁiﬁd@nﬂ shmdé dvzﬁghﬁmlammdg:rstanding the

eox i ne,..or  deox tidine; "DNA nol ecul es"),
SRS S PSR NG her eor . such as

[0037]Ph0s phDKO kdthP 24 Batird fdrN tiRe pigloSes b thé tﬂi‘@srenﬁhﬂ\gﬂnﬁon designates a
stranded form or a doubl e-stranded heli x.

shielgaigabmprgraDigall, mieieiRmpidardregin) thed hae bb@e@m«@d from its original
2 P S 008/ 010 10, Th
R T e T A

%‘Pydmleaﬁdé presértfi@tife wuthidl §tote ih h%l:ﬁft lofah Yiniid is not isolated, however
secondary structure of the nolecule, and does not

| thesame polypuglegtide ssparpied frgm the adiageht musleig acighipswhichiitis naturally
trgg{gh{ ngéagﬁi%réaoqglgeébranded DNA found, inter alia,

Rear or circular DNA nolecules (e.g., restriction
[0038]f r agnEnties Yermp puanifiatls’; as ugppliedi toebioldgidal amierlals does not require the
chr.onoso

TS GrTHraR A onpIaRin e Aol Ausy: el osiee o e presence of

ARB& oRPRURG Qtf&rﬁﬁq@% %laﬂﬁretdéfhﬁﬁmnor mal convention of
i ving only the sequence in the 5 to 3" direction

[0039]al ong ‘Nl ncmir’ hBlcleldaerd smcrlacnde of'oligomacientids,’, all(h épolynucleotide"

d h he mRNA .
L Ao arae 116 AR P RabeRe form of

UikipneRb8des T(Ede‘ﬁﬁsihél,r gbmwsﬁﬁa, C\ﬁﬁdme or cytidine; "RNA molecules") or
deoxyribonucleosides  (deoxyadenosine, deoxyguanosine, deoxythymidine, or
deoxycytidine; "DNA molecules"), or any phosphoester analogs thereof, such as

phosphorothioates and thioesters, in either single stranded form, or a double-stranded

helix. Double stranded DNA-DNA, DNA-RNA and RNA-RNA helices are possible.



mani pul ati on. DNA includes, but is not limted to,
cDNA, genomic DNA, plasm d DNA, synthetic DNA and

W@ 2003386 het i ¢ DNA. [ 0040] The term "fragnent PCT/ES2008/010040
appl i ed to polynucl eoti de seguences, refers to a
nucl eoti de sequence of reduced Iength relative to the
reference nucleic acid and conprising, over the
cldwerterm pocleicare]d molegulegand depatculenDNA deRNAC alol¢culd, hefers only to

i BTG 47 Sasndary citicoRe o, Becmolatulee And g BBt it to any
ipagtdaeie dertiBryohas. gﬂaudo iy Rl lﬁaha&edo%lemﬂaﬁhed DNAS fdiind, inter alia,

constituent.” Such fragnents conprise, or
an thmearaer vle¢15}ardaN§4 molwulesc(leggansmk:@@t frdgmentahgilesgniidsy supercoiled

églggt 0 dfcrfgm tgsgomeé 3;Bsc’uﬁﬁhg it? ]fg:gturi Qf p%rawl]ié{ doglale-s%i’anded DNA

Iolecriéh, sEGuenbés mﬁ? be/&escriBed 86reirdBecotdiflg td ARe ndBHal convention of

135, 150, 200, 300, 500, 720, 900, 1000, 1500, 2000,

wmg apdiothe s@Genceoin WerE eohséicestioneleng: theonerisnsefibed strand of
(Ih% . gﬁén gtra&f: ﬁ:grugé g?sgég%nﬁg Fheonpo\fcg%notula rﬂz}l%] %Eﬁglt%;&) % "recombinant

YENAY Sndlécuil?e"p(i)d YTINAT nidieuld thdNAad haldeigdnsi H0melec@lar biological
doubl e- stranded, optionally containing synthetic
BAUpEetna| DA ingludes. byt st Beited do,  85AAMig BINA gdasmid DNA,

Wit DRA Unfi sBHTEHnd HRR FOorm of a pol ymer of - DNA
y be conprised of” one or nore segnments of CDNA,
[0040]genomi TheDiamor“fisgmiehet ias  applied [t@qxtﬂi'nuéléogdae§eqneriae53refers to a
to % ﬁglynucleotlg ﬂf rls g_nucl eot | hat encaqde
aPuc aHLS iseRuincroPledefuecd  pgtdralyiveutt SrialTARACe BHTIES acid and
ﬁl% BVer! tha e i b&‘ﬂloﬁnhhu(:l%oﬂde secﬁeﬁé@ﬁﬁhhé’a@ t&Mk reference
speC|e or by transcription and translation (e.g., a
pmlcgcpemldd eSuchTmeuclclerzmd @@gmbntemorqmag gneghecm\wntmmlmay be, where
ei ¢ aci ds.

AR a P i B4R o e gBSa BRI ¥ fsiuent.  Such
Sigeii &hﬂ?@by&%&hﬁﬁvely%hﬁﬁl dlgohgfo%%lb@ﬁ&fs)fangnég in length from at

sequences precedl Hg é(i?S non- codi ng sequences
0

fleast 6uforly 1081 2nh 2 8D 2009 855569, 40, 42, 45, 48, 50, 51, 54, 57,
@6953@%/ 2%0%'080 9%116&‘%%”996)@52%%@, ?dd“%g@e%t?“&% 900, 1000,

tive’gen refers to a géene-as ure”

1 1560,02000,e 3000t 4009, SOQOELI0E @fore” ChiseRItive GEdIEStideefET 8 nucleic acid
to any gene that is not a native gene, conprising
rSERTEIESP $hedRuemione odi ng sequences that are not found

[0041]t oget _h/?sru§ea hef@r:x Uh&4soPGePhcti g LY 8 fth PEIreTé}s gLy golgmér of RNA or

conpri se regu ory sequences an Ing sequen
tISA thaeisdengle-edr ﬂmnhie-dirﬁrickdenptnmllyamnta1mng rsgaphibtid, atop-natural or

ARG e Py ath fsRAEA TR S A HifopRat » polymer of

fINAGNAV bORbMPAsed b ICEH B théred@PRIAR I CORA | %o%@ﬁm or synthetic
Iélguences derived fromdifferent sources and/or

Al at ory sequences derived fromdifferent sources.
(0042] Endog nous ,ge ative

ne' .refers to. a ene in if
naturdr TSBSE B & cheDaniRud ol rbffeoldes that encode 2
"fflﬁkftﬁingnnolecule, including functional molecules produced by transcription only (e.g.,
a bioactive RNA species) or by transcription and translation (e.g., a polypeptide). The
term "gene" encompasses cDNA and genomic DNA nucleic acids. “Gene” also refers to

a nucleic acid fragment that expresses a specific RNA, protein or polypeptide, including

regulatory sequences preceding (5' non-coding sequences) and following (3' non-coding



gene or "heterol ogous" gene refers to a gene not
normal Iy found in the host organism but that is

WO niopoeiseed i nto the host organi sm by gene tr apST/E82008/010040
Foreign genes can conprise _pgative genes inserted into
a non- native organism or chineric genes. A
"transgene" is a gene that has been introduced into
tshqauegleeﬂ)rthe byding seqrestor iMatienggmed cefeisrte .a ged®43jfound in nature with

"Het er ol ogous DNA" refer not .naturally | qcated .
T B TR0 TAANGES: CIHMONE RS Siefess ¢f 2 gbas At is ot a native
Tqe, h@&rﬁ% iR GeSul By FRY/of HOUHEEsuBRRS th &leOfot! R)uhﬁetogether in
cel | 44]~ The term "genone" 1 ncl udes chronosonal
wemre asﬁmcbn@lwdrqhahen@ Igene mya@nnprssndegmlmry Swueoces and coding

0045 A aci. nol ecul bridi zabl e
ssq % ﬁIEFC feée&lsgurcgsu & reg%/l atry. m&ences and coding
HRGEMNCEs @MvedOfroBNﬁe s&hﬁnso@xc&a et Grrédgdeaniden nfafhép @ffferent than that
the nucleic acid nolecule can anneal to the other
rfgendincnagered Aq@hle@ulc ECne Y oph@nap p@cbpg SQ!IUGHQ?@ grivedfrem different
E{(I)B}c%ggn&/ la%] s§§ elle%éso brly Hlf%n% {lfic, cret ft somich K %r\l/\c/ir?genous gene”

arzat | of condrtions afr
aefbrewcipativie @(ﬂe I 1t5§hﬁb1ltﬂq{$c£ionah thd gbnwﬁieecﬁldnadrgamsm A “foreign”
A oning: A Laboratory Manual, Second Edition,
SISAF /Y PesIBInEoRB hesnsiTefels toracgsae nepnermay | wgldHar%host organism, but
( ) I
(Rl RRCLA R3S ol R B Atm By FRY PR Bonetert BEHES cln comprise
cxmnde tgemsinmteﬂeinmez abdnHnetianNcrghniting os thiargt tgedat eArfitraasgene” is a
t he enc of the hybridization. [0046]
ﬁqnﬁﬁfgaéﬁe@ e@&ﬁ%ﬁf?%ﬁ% g thepgengppe by iadipns Praahien propggure.
[0043]T0der alpfhetoRioBhd BNAF FSHRRNS DN A Yol xﬁ&uﬁwc‘aﬁéﬁuﬁl the cell, or in a
sequences from distantly rel ated organi sis, hi ghl'y
sihméthesomal ise € thescells UEle betergéngons DINA nmyphclode @ gene foreign to the
functional enzynes fromclosely related organisns.
“prelimnary screening for honol ogous nucleic
[0044]aci ds, Tlﬁeoté’rrﬁt‘fgbﬁkﬁﬁé?c}hclﬂhéb@hﬂinﬁbhﬁﬂa@%ﬂ'ds'rﬁﬁ@ohondnal chloroplast
corres?ondl ng to a Tn, of 55, can be used, e.g., 5X
sed,vinl DMANWT BDd9/ 025866 PCT/ US2008/ 010040 - 12 SDS
[0045]%3%5 A’gmgwﬁlgﬁcqﬁ@goé%%{leﬁ%mhg??%%{é‘ﬂ 0% L%)rtgegmud{%ic %md molecule, such
c3ndl cDINoY) sgeiomiie DR dort RN, hividies siﬁgle stréhded .for®Yf the nucleic acid
formam de, with 5X or 6X 3sc. High stringency
Hp@kr«'dp £aR |a61i*1eaé<tm&}et thersnusnis asigdneleswle UA rhth@ pERROpriate conditions
tempefatfle - anﬁosé‘hrt%nﬁmcdﬁren?ﬁ. \Rgédé‘??on LAY %\Héhmg conditions are
I—%/brl I'zatTon requires that e t nucl ei ¢ aci
cwell &nown cunp | exemplified in §aq1bemkeet alalirt hmdgiwlcdeﬁmmgngA Laboratory

ot SeioBe g Gol{ SpBHemibPC LAbraisy Harsn kil Spring Harbor

edatRuBBsChdpgert Neand FhBIL! QNS RiePeiR §ENREI i
nug%@o? deubages a?hzit a;rn}e capabl e of ﬁygrl di ?II lrr;gortporated herein by

onterente). h&he conshtionsxeintenperapure land egrpe strentgth Bdtaymine the "stringency”

aocﬁﬂ ybnnedléaio%on'pl enentary to thym ne and cytosine is

[0046] Stringency conditions can be adjusted to screen for moderately similar fragments,
such as homologous sequences from distantly related organisms, to highly similar
fragments, such as genes that duplicate functional enzymes from closely related
organisms. For preliminary screening for homologous nucleic acids, low stringency

hybridization conditions, corresponding to a Tp, of 55°, can be used, e.g., 5X SSC, 0.1%



conpl enentary to guani ne. Accordingly, the present
i nvention also includes isolated nucleic acid
WO e@geisses t hat are conpl enentary to the conpl BEEUS2008/010040
sequences as disclosed or Uused herein as well as
those substantially simlar nucleic acid sequences.
[0048] In one enbodi nent of the invention,
FSd)S; 923% otilkdesd ao éordwimede;ad 3096 fmplaoydeygX SSC, 0.5% SDS. Moderate

T LT T -

T bheﬁbss@ H d%%ﬁ b
or 65C. [0049]l%og?ghsz ation c\?/agﬁﬁggyg&zﬁgg& P ‘highest Tr,

@@é&%nﬁ@@ﬂldh@h@%&&&@tuons ne set of

condi t S a Serie eS startin
t00a71Ser BIRAESE, Rl caf ol e R 1863 Higlur complementary
(seduehces), fkﬂfhoﬁ%ﬁ’&&fp@ﬁhl e téh e SBingeleyp SRS B?bxf’(ﬁﬁtifoﬁr mismatches
en

30 mn, and t repeated tw ce mnth 0.2X SSC, 0.
dptveen basestae B@Sﬂaﬂ% Abprtefrar reomplemensprySt isi ngeeintto describe  the

(}glgﬁ sjh.gptzetl%g {l@él&ﬁﬁ{ﬁ ba?%qgétaagg cg\f@eabﬁee())(f\éﬁ] tnlafzmg Eqnone another. For

texamPleq initheregpect ke DINA2ddehvsingd s diﬂrﬂplmsﬂlaﬁy tonthgmdre and cytosine is
SSC, | 0.5% SDS i s i ncreased to 60C, Anot her preferred
SOMPlEMEntagl| o SHaningy e ACCNGELY.| the Preseat INUFBLeR algo includes isolated
HRERS Aol fdehintha b b cBlany Rithe cBtpitte fences as disclosed or
drspxiahdemcas vidileas| thogt substhntidllyesimiled mictei@adid sequedcdshe
degree of conpl enent vari abl es I kno in the .
10048] " S fpne GRABRCEReR 4 HEGHEBTON RAMARONS B SrsAacY employing

h@bﬂ’@ﬁﬂtléﬂv@oﬁﬁ—iﬁ&%oéérﬂﬁnﬁﬁ UERARRIZABR st& @latl‘eroft @?’C and utilizing
value of Tmfor hybrids of nucleic acids having those

seydisnoess seTfuthy abloaei Ireothet ehbddimynts ctbe Tadp 60T, 16G°€ cor 65°C.

[0049]th|hghe][ &s%wrhddzna l?%glwgsl}agm ﬁ%@é | di zatl ons decre s&g rbne set of

Rphditidss 0des@r RALEOH WasHes %fb@tm%ﬂﬂh@i SQ€SO '5'% SDB% Reom temperature
equations for calculatin ave been derived (see

danbt sanutes (mig), thensigpeated with @X0S$C,10.5%rGPS at 45°C for 30 min, and then

DAL AL O SO0 4SS 885 s e oo

~ k3ndinenp asdst higherofeniperdirics i SvHIEIC @ $vashs eart rf@é}fticah to those above
~and the | ength of the oljigonucleotjde determ nes

SEentrpe they tempgratuss af the fingl twp 30 migpashes 10 .24 S§F 0.5% SDS is
[lpggs;lskd l¢5 60RE. Rpﬁﬂé@ge(ﬁi dsteg%f g%@%%ﬁrﬁlgem conditions uses two final

pol ynucl eot'i des are d
hwasheslinAat X 88Cg 0ri&h SDOres 66%1Erpr| sing a hybridization

step i.n | ess th n 500 MM _s | east, 37C, and

100501350 rEPecPBEPAH SRRy for e BulFi Sords depindhain e length of
GBCnuéiBicatMshald (HRNRQHBNEompRRcANAGA, d'l'zﬁ’ﬁﬁ)le@ Nwell known in the art.
condi tions conprise less than 200 nM salt and at | east

3[‘1@ grgatert the dqgmemd' ismaxlargs ogthepwlc}gy ketiegnt tver nucleotide sequences, the

| n at on, condi tj ons onprise 2X .

LB E Vatye oF 81 B b A DBIeR oARIs h e S Rk fsS. The relative
Sty (E:&Q&%bndhﬁig B OhiBReTr ’E,Hpaﬂ niEleic, adihehybAbhflodsOfecReases in the
r{ybrldlzable nucleic acid is at | east about 10

Howipgiarder: RINSrRNAGIDNARNA PIVA DBVt For dbrids of greater than 100
MPebRi&AR I@né}H,Céqqfaﬁor?sC foq éaiscuﬁattmgelé}nsflave been derived (see Sambrook et

al., supra, 9.50-0.51). For hybridization with shorter nucleic acids, i.e., oligonucleotides,



about 15 nucl eotides; e.g., at |east about 20
nucl eotides; e.g., at |east 30 nucleotides.
wo-ohesseore, the skilled artisan will recogni RET/UREDS/010040
the tenperature and wash solyfion salt concentration
may be adj usted as necessary according to factors such
as length of the probe. [0053] The term "probe"
té epesitian aofSi mphetches ahetwahesughaec impodantpl &cultbe t keagth of the

b th i ngl t
ChRgR eI huicR Belerfinied i€ sSFURvRAHo SpToek Pt s 17.7-11.8).
[0051] rml eCUh&nelditllimést $F5RE iRRME0A, pdl?ﬁm‘l&fti@es are detected by employing
onucl eotide" refers to a s nucl ei ¢ aci d that

|lls'bnggzbmrdcmul@smnmrgemhzbrmmtml séapuindessathatDRPO mM salt and at

g)é}sggz{fglaélgtal was %ﬁe%gl ?%bﬁi’gdgﬁ I\palrlgglrﬁ%? :??'at least 63°C. In another

PAfbodufER O tHedSbridizatibh Jof@itiofe SomPrivdiegd titan! 200PInM SR ind at least
as biotin, has been coval ently conjugated. A |abeled

AT goRn hechytriization step. ubea fagher gmbssimenry, ghe kyhridizasion conditions
ReFRFRF o MELRLEB s FARONE SRy ISFab 2

[0052] pr | meria,anothiet Babodifient; |t iengthf fot |a hlyBridizhble huélefcr @1zt least about
of a nucleic_acid, for DNA sequencing, or_to detect

tIrQemfsal@é,léﬁ% e Prafergblyi & minisugg flensthiprat hysidieabdonicleic agid is at least
? f dﬁ%%gn&& f (%/nhlaleﬁgt' :ﬁJO% ZBeILd OWHEJ] egg D%'ta‘lea t 30 nucleotides.
ecu [ ges aré ad

ner al |gonuc eot | épare
Suntherboreathke skilleg ragtisan afbllyemgnmenhmlthe tengerature and wash solution salt
nt hesi.zer. cordln ol i gonucl eqgti des. can be
AP BEET N yiash 56 G ARSI CPIIEE S Qe St as length of the
@@@g bonds such as thioester bonds, etc. [0055] A
prlner refers to an oligonucl eotide that hybridizes
[0053]t 0 a tHreglermipudbel’ gefars © a singl¢estrapdedonunieiatacidamdizableghat can base
stranded nucleic acid r on, t can,sery S..an
e PR S o iR A et e CRHEE WG, B @ double-stranded
qgaguneons Such prinmers may be used in a polynerase
hain reaction or for DNA sequenC|ng WO 2009/ 025866
[0054]PCT/ Usko osydoh@emg the. tegmy @(bleeylucl@mdy reefarsetoch shert nucleic acid that is
dr N, VL
BRIERe % AERSEE B ol BN TndiBetE 4 Bl DNA or an
anRNAs afpleasles . CH@‘Bnuawthd/ees cén rtiepthibleleldyae g saxritle§ B—fnucleotldes or
eng@rature cycles with_each cycle:conpri si

Ydesylonyhigh 2 absl. scht fh;ebloil’énliﬂs zheén ﬁetfrlemgy seujugA<d. A labeled
I I
‘;tﬁ%@%gr%lgottdéecﬂ (5)%39%&:{55 th g)rcgb%r { ®frd! ' presefidt) %‘i’ A Mcleic acid.

st rande ol | gonuc primer to
t@ngrinatleotidss| @ne oadioth oﬁmlnﬁthysbeohbdﬁ:dl ban bammhhseBCR primers,

RBETo oty BUABERATS BRgnenta) o miRlic abide TN A grdencing,or to

Cﬂé?é& tHe@IrbséRe o6t a?ﬁﬁ@lag Wafat 1 ARbl ﬁu@l@@ﬁ’dé ¢MNiso Eeoused to form a triple
determine the relative anount of that target nolecule

vhehm with e DINArmplegulpo oGemraHucblquualeo@@es freq@epared synthetically,
N N R—

f\@ilth ﬁ&iﬁﬁt&f&ll@&ichmg%ugpmestar draldpond NACHTEY BEddsr Bbnds, erc.
[0055] A “primer” refers to an oligonucleotide that hybridizes to a target nucleic acid
sequence to create a double stranded nucleic acid region that can serve as an initiation
point for DNA synthesis under suitable conditions. Such primers may be used in a

polymerase chain reaction or for DNA sequencing.



nol ecul es froman RNA nol ecul e or nol ecul es, foll owed
by enzymatic anplification of a specific nucleic acid
W@ 2@aeerse6 or sequences wWithin the target cDNA POI/E8200&010040
or nolecul es as described appve. RT-PCR al so provides
a means to detect the presence of the target nolecule
and, under quantitative or sem -quantitative
[0056]condi t‘iPolwnerasr dmirerqattﬁml” itshbbreeiamdi RER zand wefersofo danhivt vitro method

;a}' gfgzt %g)j arpp j hgi' gqf%} Z{}% I@?fgéggfeglpg{ SP#? 1gvc§:1ves a repetitive

deHbBd 6f eipeniad c[MEs SREUARE QyéIE‘ bmpRaRLHEEe aages denaturation of the
pol y{oeptl de and can be transcribed and translated into

depplaypapleidecidtoasaperate the stvands of dhe tangetimoleowlenannealing a single

Iac er. the .control. of suitabl equl.at or
AT EER DigoRFeiEREt i 1oty Bnhtr il Pl apg epgnsion of the
ﬂirhﬁlazﬂ@d pHMASIMEDTRS pbl9aRERE. PER ﬁl@ﬁi@l‘eé 8 meARNtoCRM D the presence of
sequences), w thin, or downstream (3" non-coding

obe tasgetandlegyle and,dmdﬁg quaiiRiNeeor sanxtqu@nnt@qu ¢rndifomgeto determine
ttH@ rel{t%sa?r{dlﬁ)l# bfﬁxat t%%t S0 O B \!vﬂﬁa%e ss[&r%% oalyof cleic acids.
ransiation o lated co

[0057]Regqul &tRuvgrse &m&m&n@ﬂymeﬁbw @ﬁalﬂfﬁﬁiﬁmf’&s abbrev1ated RT-PCR and
transl ation | eader sequences, . introns,

gelcpniRAy| A iiEnA Pebed it Pemmatisakin peaduciygsp ir8elegRNy molecule or
Shbesules ﬁf)lfne%ﬁf\lgphﬂ%cﬂfé & rh?l% lﬂgg Sl SHad @Q at1c ampllﬁcatlon of
oun t I nNg se

structures arires o e co
despecificexcleic acidt seqtiermedan sa;ueht&s ﬁrith(nathenm)gdt echNAu molecule or

TBPPHES  Se<ER BB ICITEL Ro i PIRUIS B 1 el the presence of

| th8kdreét heleculP Al ARl GRartRANR SR mi ‘ﬁ%lt%%dﬂa%ns to determine
genom ¢ DNA sequences, and even synthetic

e tdatoesamduint ofhatieriieh godesyleewitkinitie startio gedl ¢famclelc acids.

005815 01 RLAA Pauly KNGl oo o OSBRIV sequence
Usidadds)a fitypcpeiaé 86l San bé RarlsbBb&PAdNEAnSRGIGARE ;f;<£1919e§>9i]de in a cell in

"Qpen readin “%Gframe is abbreviated ORF and refers'to )
avitre pgihvise wWhee placed nedes theeeniuohebsuieblerregulamyy segorpces. “Suitable

Vee 9o 60ab e tdn dup bR, ShduBhesS Bied uPRRfun? (5" non-coding

GRgeshcesUoAthas o dowhsiream (3%monadding sbqueiices) lof Qrbddﬁ%oﬁbquence and
and can_be potentially, translated into a pol ypeptid
‘@lae'érieféuer{ceotée]tram@mt&nmRMéaam%sswsaer Sebilighegr translation of the

(?c'leﬁecf roﬂﬁg Cs(agl%cé hex ?&&aﬁ[egl%}lcgg n{a‘yoinc ude I}']omoters translation

po ynucl eot | equence tion to eac
'ﬂmmiep etqueucdse nttrouie,spcﬂyzﬁlepsalsmbm ocvegnitinn seqdma:et RNA pmi:essmg sites,
n when t 5'. end of the

tat ' t ra
HiteE s i S i en g6 Setkiet o ThAGoRTddgiag dpying hasing sequence
ngi ie@rrifned 39 aGtart ORIt e 5’%&% |t<§'ﬂhhl§jseandvm§£r%mloh I%ﬁ)p codon at

direction of transcription of each polynucleotid
ghg&ee@grb@mlp termimus.heAscodingl sefuenpe cantihelnde, but 1s not limited to,

BRI Riries, VA o iR, o RE BN aysices, wd gypn symthetc
tIhHAsséEltﬂéHcés (If thé dodihg bjuenée 8 'interded. fof BKfFddsiohNia o &ikatyotic cell, a

'tail-to-tail" is used herein to describe the
dralyadenylption signalyand transcription termination sequence will usually be located 3’

to the coding sequence.
[0059] “Open reading frame” is abbreviated ORF and refers to a length of nucleic acid
sequence, either DNA, cDNA or RNA, that comprises a translation start signal or



pol ynucl eoti de sequences in relation to each other.
Two pol ynucl eotides are positioned in a tail-to-tai
w@erioen2swsé on when the 3' end of the codi ng stre¢musfoos/010040

one polynucleotide is adjacgnt to the 3' end of the
codi ng strand of the other polynucl eotide, whereby the
direction of transcription of each pol ynucl eotide
pnisieten sodavarch asta AfGer APG) sndeclesvinatien cddmm androan be potentially
"taii-to-{ail" n%ﬁd e abbreviated (3')-to-(3) and may
Aravslated into, g polypeplidg SeqUERCey ol 's (- > +--) or

[0060]( 5' - * 3TKE frerln FheddPHdadThie tRHMherBRAts tdesére ‘thd Drief@fon of two
herein to describe the orientation of two ) - )
mﬂlmtﬁoad¢ swe@@q e Fletton ta epeh athen nl wo peloHclgetides are positioned in
T, 0 t ai,l L
o PR R B oB0S bt ind sHERY of G Rorvmucteotiae is
Qidgacpd ot E’Oémdef ithe cadiingcstiahd tof thBetier lﬁﬂmﬂ]&ieo‘hhé whereby the
caodi ng strand of the other_ pol ynucl eoti de, reb
dlirestion of tensaripHAB ofigeeh palydrClsatide Porsass cavedt frerm Ythe 5* end of the

p(ftﬁ&ﬁ% Faogﬁce. .Tﬂg‘??rm &&%ﬁ -31 ?(g I%IQ??JEE %Bbre(/{%?edo(tsh)gtro-(S ) and may

erm
adlwlﬁa/matcatéd(b@the §yanthals 1<—anq or (my—ﬁlssc;.’,b)e i ndi cated by
t he nmbols (-). -f) or (5'3'5 --3"). [0063] The term
[00611 domsTheeaﬁmn r'deigtestaily as rﬂ?é‘li ebirfigle 1@ edaseribe thegerigniation of two
Fﬁﬁ?{u%ﬁﬁoﬁde @ncer r%fé g%]ﬁngbgl?f) {,;4 gtglgfs g'g\ﬁé ﬁggfgﬂglg%tledeg afe ypositioned in

retadlt-te-thaid cﬁeqmenﬁ aghenhtht I adnldosf thbecodingr dtiang dfnet pddfnucleotide is
nslatio

t t F I th
AR Dot aer of The Gariak: Srand i B QoA R ruideogle, whereby the
t(hf‘ecﬁsff‘r bfS 'tlraﬁs 1é)tloﬁ I S %5 P&lgnudlgcgﬁi%] ?B@eﬁgtg r i'fesward the other

upstream refer a nuc € sequence
| mdatustbotide.t dha terlrref‘ta[ldndell hmab' éetdbbbeeveaerl €313-60-(3’hand may also be

partic tr ti uences generally
Efl‘ﬁ?@gb’ %‘éﬂ%ﬁﬁ’ t"rT Prgﬁg‘ﬁqu_ggd on the 5 side of
a codi e ta f 08,0
1006215 1 Do e o A -l t?ar?g%r ﬁ%#%nt% g%%&aﬁfg éﬁg’%lon of two

rmﬂynq@texotlde seqsienges 1h oalaticnctopsh otdaalm Do phynstlestides iatecpositioned in

t.ranss rlptlon 00651 _The t estricti
b Eriad cahiafay Y8 the o1 Fih oL HiR i Ankaicphe polynucteotide is
dﬂ?aﬁ:@ﬁ@ﬁﬁgﬁaﬁﬂ ¥ndlog tﬁ@fcgﬁlnF Gtald %th}ig%tﬁé?aﬁol%d%%tlag Owhereby the
s wthin a specific nucfeotide ‘sequence Wt hi

dbrgstien of tramrdaptiongf e{Cbcp@@mucHem pryoessrin mlrwnbn as that of

fers to,the nser i on_ of.a rei.gn uenc , ,
i in oD oo e 8B e B PTG o060 ana
I Hayaleh be HasHa bﬂh@fs%ﬁbfsl(ﬁ LJ;r)eor (yeC)B oAy gets a
speci fic chronmosomal site for honol ogous

[0063]r econblratermn’ dopgstrepat iréfers toho mutlegiadss sequensebihatis boeated 3 to a
suffi | on

th vect or cont ai ent | reqli.ons of
ot By Scieblias bl o sk s mmbushn b Rdiffalnces encrall
cfempé eTBequhyeshihatl ifoigova He isBEORP ot | dMtrscriptih. V Fot Gkample, the
into the chronosone. Longer regions of honol ogy, and
dranslaipn giaiiatien egdon of a gene is located downstream™ of the start site of
transcription.
[0064] The term “upstream”™ refers to a nucleotide sequence that is located 5° to a
reference nucleotide sequence. In particular, upstream nucleotide sequences generally

relate to sequences that are located on the 5 side of a coding sequence or starting point of



sequence simlarity, may increase the efficiency of
honol ogous reconbi nati on. 100671 Several nethods known
WO poovjazs8e¢t may be used to propagate a pol ynucP@ouUs2068/010040
according to the invention._{ce a suitable host
system and growt h conditions are established,
reconbi nant expression vectors can be propagated and
prappaipeicdni nFouaxamplg, moAk prhesatensbare lbeated mpsttdas of the start site of
expressi on vectors which can be used include, but are
S‘frfﬂiﬂof’ed to, the followi ng vectors or their

[0065)der i VatHeV @8rmd UFBRri &on@ NndBhuclddse!s EsdS UGstAGonAChiztn&” are used
virus or adenovirus; insect viruses such as
batershangaably: anderefer tocnt @zymehatt Wndopidhges witdn @rspecific nucleotide

(e.q., | d and nl 1 d and cosm d DNA vectors, to
rfgwgenﬁﬁﬁtg‘oq@ﬁm?%@é@iéﬁmdgector" refers to any

[0066]Vehi cl'eldneloddie reéctabigicH" R & theliAseied oPh fBreign DNA sequence
nucl ei ¢ aci into a host cell. A vector nmay be a

riptel qnedier DN A pcudey st heins@iipn 96 grvsetor iy ch@maspmge Faeferably, the
ri 20 Lcation of t .

SRoR BB BB o BEr TR T Ao Bal RSEPARISY Forspesin

(®nblogduk asddnthingtivagthe veoiwdll comamnausidientlyiohd $¢gibmadf homology

functions as an autononous unit of DNA replication in i

VP egquences of the phweraospme o) allew cpmiplemepiary jirding,gad incorporation of

. " " 1 H |
SHONEBLy I PO B 58 B g s o

isaquenae siadilarity) mvayt increasexthe ieff@iarcyiofi homeingoss teaombination.

A b A NP L AW T R —
elosaeStARE inReRB. ©'OndeNs QuiSHIE hos€ b Fsterk ORI ?ﬂo%vth conditions are
vectors include, for exanple, plasmds or nodified _
vastabbgled; recbmdinagt eXpessmuavnstars bac be prapebatgd end pudpared in quantity.

B Kb B S Bt i
& 2fhe| fellowingweelodd 6r theatderivetivise fittimadnort H8mAr €i$@RE such as vaccinia

invention is the UtraVectorTM Production System .
(VIS T @Ik AENCBNYS; | Ingich cumiIselr guchvay baculeieisus; iVisast Yostanp bacteriophage

BEFERG o atBloh e By Sh oA Sl A Prort a8 i b o

[0068]i nser tA Gnecdér” trbfers ANl veBietnfos thealsring oNshdier teansfer of a nucleic acid
response el enments and pronoters into_ a suitable vector
dBie HBostcretpi YT Y IbE FatsPHEEn th¥highnahsr PN ADsggment may be
f [ R
RO Noos 8 EPing BOGNRE roEhRln OB alahel BB, A Figfticon” refrs
nolaay @eedticneymbrt (@rzzyptasmidaphagenoakinfid echromos@ang, vanisethat functions
may be produced.b [gating nucl eotide sequenc . .
e SO Gt DS Fenbafa 1 Sttt 4ot DEhIE Ghigplisation under it
et BRI The tGRIMRLIRr'S RlcRdESBL® VIR K&J n&SNRS vERdies for introducing
provide for the selection of cells that have
i the onglercaculintcha ceth frk witrol, et vive loe ire givbulAa targiemamber dduvebtors known
mar, eraft al | Bw i dentifi cgﬂii on al?:d/ or. selllecti on of host1 ts and
o8I AFHEEY PRASFHAT AR PAYC AR Eid5 dncopptls; 1ggponse elements an
gremdres hito igbesBick EPossibRO6&lorYiifidhde/ €61 &XmplaNslasmids or modified
particularly retroviral vectors, have been used in a _
wiasesy Hicjusling, fer exmnple hariepiephagsp shehe ag 1asahda) derpvatives, or plasmids

as‘?lcw bBﬁ%Zi ioy bﬁ% &Q&HPa‘ de%%{.i\%‘sf 8t thd! glﬁésc}ﬁsp Lok, t;&].l%ther example
of vectors that are useful in the present invention is the UltraVector™ Production System
(Intrexon Corp., Blacksburg, VA) as described in WO 2007/038276, incorporated herein



can be used include, but are not limted to,
retrovirus, adeno-associated virus, pox, bacul ovirus,

wao awehzdseq her pes sinpl ex, Epstein-Barr, adenoRCT/US3008/010040
gem nivirus, and caulinovirys vectors. Non-viral

vectors i ncI ude plasm ds, |iposones, electrically
charged Ilipids (cytofectins), DNA-protein conplexes,
drydrdferepad. y nibarsexdnple,dthiet insertion af thec DNA fragments a:orresponding to

e B S SRTRES 'S RSP B Edbmptisd by iguing
SR¢ 8ppropSate rf?ﬁf&ufrh entdRsto P Bhdseh vVaStoP edt Ha c@ﬁip@ementary cohesive
transfer results transfer to which tissues, duration

oenranpr@h@nmehetthe 9ndS[qmm)ﬂ?N?hmOie@m¢s hpﬂyet@mndymamaélygnodlﬁed or

an extr chro el.enent oft n carr
eSSl o R URES TR AT BhoiR hstefes nfe® Mo the DNA
Qéinkini. 8S\WEhUsdrd dha 'betehgmﬁe@rremt@f:oﬁhlh%'éle@fable marker %enes that provide
doubl e- st randed nol ecul es. Such el enents may

.;Jfgt @ﬁ@gﬁgqéqwof}qgﬂp ﬂ@éhw@ncg@qmd‘;@g mag]eq;gnt@ the cellular genome. Such
::%EQJS %hb&%é;ﬁﬁ%%ﬁ&? ﬁnd/BPé'"e‘i’eectiBfl of HSth%QﬁA B8 IEGPOLArE dnd express the
I'near, clrcular, ~or supercolled, of a single or

q@uﬂairseatd@a@@dh%m RNA, derived from any source,
in which a nunber of nucleotide seciuences have been
[0069]; j oi nedi&! vegtosiant sartichiaplyFetpy gl e cctersn BEye Raen aiedut 2 lyide variety

|
8540081 o SEALE e 30 TR i KOATEA B P s v
a;aprb:ep usalt ercBideyrput ans nat édm&{dqtlﬁnemwmso ademxebdsocmted virus, pox,

00711. A "cl oni.ng vector." refers to Ilcon
PRV, o Vasgitin SFRTRCH SRS EPYFE- @Hf er}%?l%r gEmypivirus, and

[N mbhRhs VRRIL CRbES iR PUsESs iiihde ﬁﬁ@nﬁi@'l%s&rﬁ@ elee@Rally charged
an origin of replication, such as a plasmd, phage or
diids €ytafecting), dNArmotear corplesess and ‘bcbpglagm;s;t Imrasidlben to a nucleic
attdached S0 as tlo bri ng. about the re |lctat| on .of a&?i/ lectabl
At Qchd&-Se Nt GOOHTRG PP e ha§ 88%5%%8?5 or selectable
Miirkei8ahdefll inN s€1BRINGE Inhedsiifies, 241l SYRIBAAL Glicleic ABA! Blfsfer results
("shuttle vector"). Coning vectors may conprise one
dirangerdogdich hesues, dHEAtion f eleressieny efcor WO 2009/ 025866
PCT/ USR008/ 01 » lec I |

[0070]t he ve otgﬁgnggglgldoﬁél%asfgﬁ%régﬁ;u h?(gmﬁg %njl Sir:?%hr%’[ ﬁ? Qanrymg a gene

fthat is Ian piirt iof Ith@éen&ﬁﬂti&mbeﬁsmfoﬂ thé eélﬁ%d UsQA1R2in fﬁbeform of circular
term "expression vector" refers to a vector, plasm
dloublenitandedi N gneglaclesenaBeie dlemaents mays or owtfmonawsly replicating

[

SEEHSE (G50, SEOURESEL LR spengs e il
tdrfsupersmietde df asmgker or dcutde-seanded @3 Aios R}Ml,addryefh lfmoeadny source, in
p\?laﬁ]%la %‘fc om?fqlﬁlgllgp 1 Wcont éq%ls h;%g e C(prorr%coqlh]éled into a unique

|d0¥1&ruc|t16htv¢/}ﬁéﬂ Qrbasam& b hmfo%%lﬂg% ﬁBmee? mgﬁ]%ﬁt antfORMA sequence for
are usef ul drive expreSS|on of nucl éic acid in

taselagtasl gend pmylslt:t ageng withappiopopess matnajlsfamﬁ segegnce anto a cell.

t hose k,llledlnthe art. M rtuall n roppt e ..

100711 apabi R PR NFEIRY TP 488 TP e b it ey  nucleic acid,
Wrefdrdb BNA XN TEAFTaRS s¥REehiilly Anichidh 8@mBHEesM@torigin of replication,
limte vi ral pronoters, bacterial pronoters,

P el qop@m%rrﬁlagmﬁaxsm tor Whisheanothes yiucleeq eid segment may be
PAAIRNCLS as &P Qﬁﬁé ta%dt\‘(ﬁe Qép‘ﬂlgﬁ&{ 3f the attached segment. Cloning vectors

may be capable of replication in one cell type and expression in another (“shuttle

vector”). Cloning vectors may comprise one or more sequences that can be used for



ti ssue specific pronoters, pathogenesis or disease
rel ated pronoters, devel opnental specific pronoters,
W0 pao238be pronoters, |ight regul ated pronot erB¢T/CYI008/010040
H S3, GAL], GAL4, GAL10, AQHL, PGK, PHO5, GAPDH,
ADCl, TRPI, URA3, LEU2, ENO, TPI, alkaline
phosphat ase pronoters (useful for expression in
Selectiar ofipelésompy@3thg the vedoreand/ors ehelbr fmore empltipkeséloming sites for

i.n Pichi lac, ara, tet, trp, 1PL
ﬁﬁm"f‘ffas)e‘{l"éeg‘cesa‘%én ef‘igpr omoters (useful for :
[0072] €XPT €SieQBrrh Feksrefiedd G8dt8rCefdrs to hivabior, S8 &vehicle designed to

seed specific-, pollen specific-, ovary specific-,
caahle theooupressipatfony swdassleucwd 3e@enn¢ ftllpaving transformation into

Eﬁ%@?sx aTE‘ft 8198%3‘%{,6? bf” éns(eﬁs g M/%lglﬁ%glg ﬁgﬁg}/ce 1S usm?ally placed under

G Bentdol df Contsdl M mERS 6idh 45, a pRAIotED @ GhihirBal pibinbienagLenhancer, or
stress inducible, rice tungro bacilliformvirus,

ihehike. sknifiatiop contelaiegiops PRPIOMAiErs) Weich greessa o deyeexpression of a
%Eft' ! &id i @:‘é‘?&e%?c?d héE B B}@S%Iﬁgﬁaﬁp%?(FfmﬁlﬁFﬁo tHl§se skilled in the art.
synt hase, , Zeln protern, and anthocyanin

Prietmil ¢ bsy f)ttﬁﬂcﬁtuﬁ c:ilﬂbleeoﬂbdﬁﬁﬁg @Apiessiph af theselgesds; can be used in an
ani mal, and manmal i an _pronoters known in the art

SHBICSHPR g/eciont Inghdie, bl e tigytefoto, (viral gremotgrsy bpcterial promoters,

s

IRk AT B 8 oy AR BB, Bt hive promoers
\tissues speﬁﬂit) ,prometeps; qvan]n@eaesnsf or hdis¢asé\ relatadnpomaterse developmental

aden Vi rus
SyEHe gL SEERNS Dol Sy RetgEEristel RESHElePeCYCL, HIS3, GALL
GARY, 4K 1 0, YEDH HBYK, tPHO3,dGaeDH, nase1,( Tip 1, PURADL BEU2RENO, TPI,
bacul’ ovirus 1E1l pronoter, an eIongatlon factor 1
alliphiae ( pEphatasspremotess {hesfishdot yaxpression kim a%zecl(d?myceS) A0X1

pr Om{eg:(usegﬂéb o1 g’gllﬁﬁé?%ls fn éé&ﬁ&,ﬂ@ gc}t%%lésteggzcnﬁ{& éet trp, IPf, IPR, T7,

E’E Bhcatrs BETES (ol CRR sRbredin bf 2R3RLRY ipient requiated, seed

\spBETIE, olleh Xspaéifficy), owgaLapbaﬁanobahhﬁomkﬁ%osaibhﬁms 35S, CMV 358
pronoters of the internediate filanments (desnin

A009NY2 SHEE PCH UBPAGYInEI6sY MY ) shinsep Wbmdlgg protein, ribulose
P
(oL I L SO SR QB Sy s iducive
try:ﬁﬁtun@ﬁ datitiefotm kirhs, iaitsoparpasinsten patiits éaréne aminopeptidase, nitrate
rel ated-pronoters, and pronoters that exhj bit tissue
JPUIASFci PYNARENh a3t n "GPRIIne, Sy iASe 4 WYHHp czein  protein, and

\%ﬁ:ﬂ?ﬁkliﬁgn e{ﬁH&Btef'ss (LR B1SfoR kP RBsibn qsqﬁarﬁoekturspl axﬁﬁ'ngi QA4 mammalian

tive in pancreatic acinar cells;”insulin
geomotonkn@in e gheoart docludag) huqoanoroedtmmedbwl; dhe §M4Q early (SV40e)

JEPPERY S Baihing et SHERGR pO4RE 3 ons FBiSRLIFPRRL tlgdd) of Rous
| sArdofifat vifus! (RTSV)&pﬂfeilﬁéﬁlotelré/ BPHRI Kl ARE s lateQirbMoter (MLP) genes of

al bum n gene o All control regions
adeneparuses (Ad)ethe catqm%af@mp (eMN reagarmsomoter.rtbe hﬁ@gss gimplex virus

VSl e RO Bt st} By A)GRBRT eprestion factor

|ve in Fiver € coh

riegiphs (BED) ﬁsﬁ@mdferwqih@lslﬂlogmbia& kniygé (FGIbﬁﬁtdr‘ndlérQTaalHiqultm (Ubc)
gene control region active in ollgodendro%%te cells in
tAfemBex; 43, albtrfp@snrﬂmpreghtﬁle Eegulatory sgap@ncenpf thgmqeusgmstallothionein-L

ap"}[nlngﬁr Iaﬂd %ﬁécﬁ‘bﬁhnﬂl&ﬁ{r& re%ﬂs,gtﬂg ﬂﬂf&‘ﬁ[t&?é ﬁromoters (HPRT, vimentin,

o-actin, tubulin and the like), the promoters of the intermediate filaments (desmin,



rel easi ng hornone gene control region active in the
hypot hal anus, pyruvate kinase pronoter, villin

wWee@an28sq pronoter of the fatty acid bi ndi ng PCT/US2008/010040
intestinal protein, pronoter,qof the snooth nuscle
cell a-actin, and the like. I'n addition, these
expressi on sequences nay be nodified by addition of
arheofdanerds, keegitl, GHAY, adgheike} the granietedsi dfaherppéifid1genes (of the

D s T B B o e s
%ﬁ%&ﬂ@féf@%&@%&mm iRk @b.@&ﬁbl@ﬁmﬁf ﬁﬁﬁ%;ie& Ltif%ed &tdnsgenic animals,

fusi'on, DEA extran, calcium phosphate .
puek apthealdstase I gemodontriol mgiqr yhioh asectivesn pancreatisacoar gells; insulin

SERE co reBograc PR S5 b BIRR1S ir5Bip i stnd ool regin
Riclive jﬂ?ﬂfpﬁho?cﬁé’éll%%ﬁsé rhB@ary Aot ARdsBehtr8t redlon active in testicular,
Canadi an Patent Application No. 2,012,311). [00741 A .
dutashukympbeiddandaowet délsg allymineganay poi Hh andirAnd 4dl pentrol regions
int.roduced in. Vi by . Iipofection. .For the past . .
(PRGN 5 b e Rpelin, 8P eleh ten by R ety f-antitrypsin
eftaaRshirsltregionakdvé ramel1Bet, Kofa-globiUgdneicon@6l fsidnactive in myeloid
vitro. Synthetic cationic |ipids designed to [imt ) -
tqeds.anyqlindapsici prgtehgrng £AREpLreaion gty einedigaendrocyte cells in the brain,
i o . . A .
98B0 TRRRALR 2 ofd SORITOERR R80 HORUREA LAY Snacorori
aeleasiig rhonhbre geae @ntral regiéti activéNdn | the Apgpdthabimnus, Pfuvate kinase
84: 7413 (.1987); Mackey et , Proc. Nat]. . Acad. Sci.
megsﬂ.r,svéw PIOGISST; PIOMRPLEY ?ffethe detppcid bipding, intesiigal. protegn, promoter
( ) i Q0 G oliini - pr .
A3 hpal sl o 6844 B 95 B, OER! B sequnces
ahspbe piodifizddyfadditmn ofiehhamtegad tegalatorg bejugretsaad lthe like.
menbr anes (Feigge[ et _al,, Scjence 337:387 (1989)). .
[0073]pay i CYiPAPTsyms BE itradused; inte o dritsd gt eellspys mefhiods known in the

f a j F=Toy Cf,J ' :
50 AR PSS, PRl R, o . DEAE

\iloxBa0,9¢ 0 b6 phd3piTdteI$R GBIt -BbAO MiPofee@én (iypasbert fusivn),ouse of a gene

i ntrodu X0genous nes into the specific orga '

A S DN S PlPT P AR Gt SraviHengbsy. BB 6ReTage 963 (1992); W
LRI ASYI B3I Chehl. 28399821 [ HSSPEMUTHERS! %) BRRARAPStent Application
one area of benefit. It is clear that directing

tNerks0E%3ilon to particular cell types would be

particyl arl referred.in a tissue with cellular L
100741781 e o by oRE oadalsd B, s 3Rl cin eyl Jhiragpged in vivo by
iy févtiahn. Fok the Spadnyiebaies Rére Cids! BediOir€dirigO usd RET liposomes for
nol ecul es for the purpose of targeting (Mackey et al . )
1engapsultiop and trapsfgetioapipapleicredds /8 vgro. hitheliscaatignic lipids designed

NGUlNk E@@gﬁ%&?&é?gfl Qﬂﬁi%&g ?%z?dglg?érédj&/nfm @%o?{%ﬁ%-%ﬁia‘?@d trillsfection can

non- pept | es tou coup | pOSOIes
dieenieazlatd prephf0 ipdsodidsefor vl wealltemsfactoralo$ @ gewf ehcddiig a marker

facjlitati transfecti of nucl ei_c idin_ vivo

s@&l@la%etaalgg‘_t’nf)é-n{veﬂ-oﬂ%g 3%4{55%7@.3, (I%%Ma@sm al., Proc. Natl.
DERI 96 L3Qr 8 Vash7 (1988) M UbBrLA, BERKES §§9:(¢459-1393>)>. The use of
W96/ 25508), or a cati‘onic polynmer (e.g., W95/21937

cationic lipids may promote encapsulation of negatively charged nucleic acids, and also
promote fusion with negatively charged cell membranes (Felgner et al., Science 337:387
(1989)). Particularly useful lipid compounds and compositions for transfer of nucleic

acids are described in WQ095/18863, W096/17823 and U.S. 5,459,127. The use of



[0076] It is also possible to introduce a vector in
vivo as a naked DNA plasm d (see U S. Patent Nos.
W®209826B22, 5,589,466 and 5, 580, 859). Recept or PEEUBDE 0040
DNA del ivery approaches cam@l so be used (CUrleI et
al ., Hum Gene Ther. 3:147 (1992); and Wi et al. J.
Biol. Chem 262:4429 (1987)). [0077] The term
lipofastibr doi iooduasf exogenanst panes pn@kéleosfpeenthg@ngem; ippivo has certain
het

R BE e E0) VR oo tate et e ;P fTafi s RARACCHeT sgpresents one
wheNo S b&teikNA: & cl@&@tﬂﬁﬁ&r@&ﬁ@ irifisFRfibh @6 paRtidulie delletypes would be

cell. A cell has _been "transformed" by exogenous or
tragtiquisirbygprederradaine gne vwidh celidar haﬁqmg@mléd serlA asrpancreas, liver,

5, R LS B85, PR AP Bt o e

@ ily\(Vakieyer up. 1988, WQ)TETQfgetdﬂ%dpﬁﬂés e. g hormones or
[0078] "Transformtion" refers to the transfer of

gETOBABSTRIIEES, ARG RIEINS| fich ashantiedisheor BYN-REMiist molccules could be
3%9?@h§&h S stk thalbichity 9enetical Iy stable inheritance.
orga Isms contalning the transfornmed nucleic
[0075]aci d f@tagmﬁmﬂ&u&sene afserusefll tfor fmilithtirg a@eyfectionast a nucleic acid in

it ShOh o BrRatipBEANEORAPHIA ekt oI OIS pbddes Hertved from DNA
RRhHAL Bl RQhd @5 2RRY6H 598}, %ffaggttl?xggﬁgw g 2‘?-%2?‘(%?‘-"2?%)-

one Of nore origins tor réep
[0076]host s Ii s alévi pdssibiti intradydel f vacédriio wivorastangiked DNA plasmid (see U.S.

e N R ¢ S g0 JB KL S 0 558). R ARy TRLASES DNA delivery

Ia@sfaabﬁwdaﬁ alsdWeQlsed (SHAélleY aBNHAAL GRLOThE. 3947 ¢RI Wu et al,
resi stance gene, that is able to be selected for based

wh&Fplt ﬁéenm?tﬁﬁwzgéh%s@) effect, i.e., resistance to an
anti bi-gti Lk £_t erbl colorinmetric

[0077]ma ker@] tgl*enrl1 Zggnr%széc??)ﬁuaertgrgg% n}e u a%(e 0 exo%err]xguf L fl?t?ri%ogous RNA or
VIDISAEb Y atded. E‘Af &Lt hdsSbaeneUrahsfeétedC by teh@géf@u?@@?feﬂ’?&S@&s RNA or
PCT/ US2008/ 010040 -21 inheritance of a nucleic aci
d?NAan%ﬂchaRWo or RNAdRast beep igtrediced dpside e ﬁqa@ll has been

1" |

ofanstBAEL Sk oE AR A HEICFOIBEE 1604 P TR e oiE i fercd RNA or
i DNAueféectge Iphsncplm‘vtlcﬂhlan@ r &hé stansfoeming RNRI of DN can be integrated

stre cin ent amyci n,._kanamygGin, gro
t{F%YaEﬁﬂ?élq#e@)om% et PN e qﬁé%@p?% of fhgpell.
[0078]9€N€S ‘tﬁﬁ{sf&ﬁﬁtlHﬁ’efEfé}% tH BRIk R %f %ﬁgl%fcsamd frk ?nt into the genome

ant hocyani n regul atory genes, 1sopentanyl tra erase
gdrachosbonganism, tﬂskbmg[@@&lqtlcmyestablﬁ nmhierdpmet él’osgalgeﬂlsms containing
refers o a nu c.acid encodi ng an .i den ng.,

i Rt Miedeis fia o B Rl do g3 e baniEs DR O crecombinant”
rRPahhAFHmeRNrsandrhect , wherein the effect is wused to

track the inheritance of a nucleic acid of interest,

[0079]t o i delptadflifion, thel recapbippufayectomcompeising aspalymusidotidd ac¢nading to the
rlH%n%oﬁ glcgfde o%teec{rerﬁgre ¢H dr/lsofor T phmgél grrlﬂ:;ne {eS ceﬁugf hosts in which

expr essi O t1ron or tr SCrip
rte¢io A plifigRivasor kikivex paesdion € sbught, tnhﬂke’iﬁ br $d’ﬁé‘dtalﬂ6markers.

| uci f erase

[0080] The term “selectable marker” refers to an identifying factor, usually an antibiotic
or chemical resistance gene, that is able to be selected for based upon the marker gene’s
effect, i.e., resistance to an antibiotic, resistance to a herbicide, colorimetric markers,

enzymes, fluorescent markers, and the like, wherein the effect is used to track the



(Luc), green fluorescent protein (GFP)
chl or anpheni col acetyltransferase (CAT), (3-
w@20090286¢ dase (LacZ), O0-glucuronidase (Gus), BCHUS1088/010040
i ke. Sel ectabl e nmarker gengﬁ_nay also be consi dered
reporter genes. [0082] "Pronoter and "pronoter
sequence” are used interchangeably and refer to a DNA
sabmém afap abtlgicoicid mftintsrdst agdiohdo tidetidy mi CFﬂﬂI onorganism that has

éﬁ%‘ﬁ%‘f)}lef ?lbcmlggggo?t\?‘é&dg%y é)"&fnpg%r%yﬁfiggﬁai)&e gliarker genes known and

distd emenhe eire Mmblude:d Qleh¥e prodid g Qés‘ﬂt&[c@mto Wﬂﬁﬁ S streptomycin,
found i n nat ure, or even conprise Synt heti c

SegiENIc, kppamyain, Jnfgé?@Y@oaoblbl}ph%d@éblsldﬁl sudfpnpmidenand the like; and
t | t o el ihe ex

T S R R R
didnkREBBIgend, agétedikedevel opment, or in response to
di fferent environmental or physiological conditions.

[0081]pr oot EiesterhatteRosigs @eae” §éaie 1@ @ msleis peid exeeding apgdentifying factor

Lype

SEA s RSP, L ] R R ETERAY S0 LR, Uheily e et i
tused ¢o eagk €rsiableritané sPeauéleic aid bf irtyest, &y Rleaf D BEY or organism

f as "cell-specjfic pronpters" or .. )
hatdias élﬂze the BuﬂFlﬁr?ﬁtdeﬁ‘fls‘n‘efeS 2BSF iy @easEg eqng sEpregsion induction
b Qiption & RaM F@ drdpoftes g&fék ch6wi bA@Gs& in the ?r)t/ include: luciferase

devel oprrent or c differentiation are comon
r(ﬁhe}, rgreert Gluaseséahe ebepng€6FR),| ghlspamphénicolpactyitrenst€rass (CAT), B-
"cell _differentiation- sge0|f|c pronoters.” Pronoters

tgadactosidase (ersadB-ghu e §Gaanand thedike. Selpctablemarker genes may
fld i g F?%B_‘}g&fr%ngﬁngsr eatment of the cell with an
agent, le Ol 0glI Ca

ecule, chemcal, ligand, |ight,
[0082]or t h&‘Prometet had "prbﬂmaSemiEchlr aswkar 1nm‘rehah<gﬁ?(’ﬁm layd refer to a DNA
referred to as "I nduci bl e pronot.ers” ‘regul atabl e
pEaYCce capablg of centrolhing dhe Fé%gml% af @H&t"les‘? Aeld- | Promoters may be
Riilved AoES; te'ﬂﬁre?ﬁ(ﬁ% Pﬁﬁm%e:n@ Sor%e cro d’igﬁ:&nt elements derived
sequences Rave ot “been corpl &t ol y |ne

ffray migfifi¢rentgfrovhiofdre feamid ih eraglrhsorrmryn bampnscdse;mﬁheﬂ:mlDNA segments. It

pronot er tivity.. . 2009/ 025 PCT/ US2008/ 010040

e Shtestipad B Hiosh HgHET it e aehIBrieb e pBTCLTT 1oy gt expression
&f d bénedin differBnP¥SsuY Jrrb%llttgﬁé!ﬁ of aPHifffent | sBigkt BF 'd@Oelopment or in
site and extends upstream ( direction) toinclude -

trRsponEe tmdmffemxtr‘@ewr@ﬁnerﬁdscus)ltysmmm nomdmemseslsmn;ot@rs that cause a
initiate transc ti $1 veI zctable above 1 d
ok o o BPHERER R DAY LB o it SE o) SO Sply fefprred to as
a‘cbRASd romelers.Nni PloMdtas thidticAuse( £ pEnecri tnédpresded in@dpecific cell
for exanple, by mapping with nuclease S 1), as well as

YRR HECOMMAY Wée@%ﬁ‘@l a§s celb-opretfitsRrometaysicprc disyue-specific promoters.”

r n I [

TSRRIEL MP el RN B0l SPASHELRLL e B Bment or co
[cﬁﬂ&ré])tlatibnaagél OSIthDnMefcﬁfedflb artideselopnehedlly-dpacific promoters” or “cell

noter. the activity of ich is_ nodulated by a
f {Hersptiatipngs RTOMQLRTS. cé)ﬁ‘”BéteE%g’&t gee aldav%@gﬁ%ewemgene to be

Eééggagge%ssnbmdgﬂéﬁggme Rr trEREndnEbHREA agéﬁeg agl:i,gagahgfcﬁl molecule,

I ncrease or decrease expression o
srheucat,digdod) light 2ordhe dilts ¢ha indlicenthd grorasten arhmngronly referred to as

0 acti vl i.n
QI c{nc):lb?e promoterst’ %r regu atzﬂﬁe promoters.” It is further recognized that since in

most cases the exact boundaries of regulatory sequences have not been completely

defined, DNA fragments of different lengths may have identical promoter activity.



direction wll be diagnostic. The term i ncl udes,
Wi thout limtation, disease-specific pronoters,
WQe@no28s6G responsi ve to particul ar physi ol ogi BEl/U82008/010040
pat hol ogi cal conditions, ang pronoters responsive to
speci fic biological nolecules. D agnostic switch
pronbters can conprise the sequence of naturally
[0083]occur rng)rgnotmtsmncmisdwiicaiw bamdedheers Feteimmas bf tiwmranscription

na%la 101 F%%@.P eéi?l g? gt?%g%g% gxrgcrélloé n(%{l]r?q ltllcf ﬁlgqurjl?r{]lr%%% number of
%&@Dto?r elRRRHBN GBcdsary! 1T intthie r RAROASRINENRS evefs BRctable above
pronntg;? Mg0085 A "codi ng sequence"™ is a DNA

ithie nwcaerp&ﬂqypwt wdbb@ rfOLmdFNxam(celpgon igitiation site

functlon 008 nce

(GANE R dshg oo SORPBIRGNETiErals STS wet as protein
Gaxitifi® | doRRENE (EoRSerisls ase@@éﬂcewhﬁ@pd?i%l@ gby B¢ a%Mling of transcription
transcri bes the codi ng sequence into RNA If the

deipnsghal eepuent BNA polymsrapeanediatsd frapscsiptioknce, the
[0084] ?g' ga,r.. ) %Psﬁ{a%&ﬁfé%: ﬁg)éﬂ(ﬁf?rl" %J%?ésse tg L% rbﬁémggeguﬁg Sfc‘?lvny of which is
easduddted biyni rfa¢ts) in anthapodry dde ryh deeaded &xpodlhgfbstm in the present

the cytoplasm and translated into the protein encoded
g,vetnﬂgnc ﬂ%@@ﬁﬁ%&@semwwt% A WISk Ob degessepression of a
di [
nERRAL SR b 4 WiRthor 8 gis0Rler gk i P PRI cPhctiviy in either
plieptory Wil abes cidgoostica el tecmdinchdes cwithout( lumitation, disease-specific
Wi t hout po adenyl ati on and/ qr excised intron;. o .\
St BrodP s IeamsY fo BRTPden BRsIPEEe) or papoiogica! conditions
raﬁg'p%lﬁol%?s @g%oﬂgi% tb Qp&Rifid BIolbécaﬁ’iﬁ’SlE&ﬁé’s fop {ghéshfé switch promoters
nucl eus. Transcri ptional and transl ati onal
cyemcpmlpn%m@nqwce o haturally @RATIERIDBIOtAS; mcsbticrb srsisnces derived
onot er s enh ncer m nators,

ch
Sfyq(r% ng%ﬁﬁ{y %ccgrmagepr]pg}o ?rﬁ,eorv%n%ég SRR (e 2., 1nser?10n of a response

R{ehdab 20 8/ppdBorD sequéiceis RteSthe PEspOhsi FereOib MNble PRAMKIBGE
in a host cell. In eukaryotic ceIP pol yadenyl ati on

[0085]si gnalA "seding geAucHre s@®§M§eqqm%mat Fheodes anpolypeptide or a RNA
éhgégqﬂaglggﬁﬁaﬁ) refers to one or nore cis-acting

Rt 'ch confer responsiveness on a

[0086] pr onDtArcoditg sdqmenden iso Ugdder rthe redatrold nofMransciipeohdllend translational
bi ndi ng domai ns of  a transcrlptlon factor, ThIS DNA -
ératehtcanenrepan 8iccHerhemakNAPYimErase Fapscsibes ghe coding sequence into

RS fIPﬁlte)coHi'ﬁfg skGuenEa HENGBtM c&ﬂ@@ Ofeidnd, ﬂgeeﬁﬂﬁ%%A transcript is

motifs or sites separated a vari abl'e nu
dhemﬁdhenpnodes;ed (&g, rahs-RNA spliced {ifube sodimg aequence contams introns)

8B 20, S REE, B8 Sl o SR LA o encoced
3] the @BYEinB Aefuehict. eNdnnprbﬂs'i‘rﬂi@mmg Bﬁ,aﬁmm s;%c%fsfe(mcludmg, but not
may conprise a mninmal pronoter isolated f

dimitesk to RN Ar graxmcsmNdéb@amdamfgn@tml inHhe nmlqrsasafpnm@ry transcript, a

i.ch t Wi ||
B0 BT or A o PG A BRGBE PR it or can exer
thiGHRE Oty i eRtta-hacltar cdiiuliE Segibis 418nPRBPE fisreh tHat dSGERd from the
of a ligand, to the DNA sequence of
nucleus.
[0087] “Transcriptional and translational control sequences” refer to DNA regulatory

* sequences, such as promoters, enhancers, terminators, and the like, that provide for the



a response elenent to initiate or suppress
transcription of downstream gene(s) under the
w0 e@abzissOn of this response el enent. Exanpl esPOf/UEIA8/010040
sequences for response elenﬁggﬁa of the natural
ecdysone receptor include: TTCANTGAC/ ACYY (SEQ I D
NO. 1) (see Cherbas et. al., Genes Dev. 5:120
(eXﬁﬂ:is)igm oAGGTGHNE rspEBTECAn avhestecel( nJn cakarybtic celds, grolyadenylation
nor e acer nucleotides (SEQ ID NO 2) (see D Avino et
SfEnalsyg Congal SSAUSRLSo ey | nol . 113: 1 (1995)); and
[0088] GGGTT%T@ﬁﬂT-gs 25QeletheN refrs(®S6ne O InRtE MG KétiRt DNA elements
al . . Cell Biol. 14:4465 (1994)). [0089] The term
Vdpeh acmfyr tesmwencssfcm & prasnatpremadisisdithrough inferaqtion wiith the DNA-

Bifing fEMERS F pdfhmafigicl el TREIINRT ol HPRRS it patindromic

gyt r idRIRIHLAritd Se@RAEA Y ycolmfpak&ﬁ ofVistGuehcs GHOE or half sites

sequence when it is capable of fecting the

SgpAreisd byra vrriableanurebati A qusieqtidese el e half sitesisan bersemilar or identical
cd?lg taﬁ&ng : o?rste) %ﬁﬁlree)r 'd?r&ogpgre {nvgrté%ﬁ ge&)ggtg %g as %bélgé}glhaﬁo oql multimers of

ladjdeent Habf sﬁe@@ﬁ“tz&tdemy Fhe|tBponse didémat gy osmputidel §ﬁﬂﬁlﬁlal promoter
orlentatlon [0090] The term' expreSS|on as_use
H& lated) fogy differens OFg?é“Sé‘Pso%fiP@flﬁi‘BB ugpn ghganaturepf the éﬂé gr organism into

Nauen € "%{I% Bk & ent”Wf g{jﬁ% &?g%m&%A binding domain of the

go S nuc
ltmnearfmlonrfgctﬁl\lﬂnds |1i1) dm/mesa,ncebl: absehse off akgaud] muhe IMNA sequence of
a nucleic, acid or. nucl eoti de. . Expr ion may als
AhEheRIGe Elemie) i S Y MR TR, G ppeath £ene(9) under the
REEMBEH bAGis 1{3%&1 eithfent eEREmplea s S DN sequeﬁé(é%rf&s?ésﬁdihse elements
cassette" and "gene expreSS|on cassette" refer

sxfghfemtuxai emomm@pemgmrméxdiengaﬂ(ymmlwﬁ@m%%(SEQ ID NO: 1)

38Rt D Mo s S P G0} AL BRI AGETCA, where Ny can

hfén&’a@@ﬂ Sork @pacHR| Mrldotides ($TEQSHY MM 2ptse@l\ﬂmw let 985S Mol. Cell.
a Bolynucleotlde t hat encodes a polépep tide of

prinel, bl tH898Hs sk &%ﬁETCeAe‘iT AATHT (SRS THr¥O: 3) (see
%mgaghte?aﬁnw TS YySL1 ol cassette in the

proper readr ni tran cr| tion and
[0089]t r ans|Hiel totin “oﬂ'&r&lﬁiyflmﬂcaﬁ’t tedérs ea sredst&iatiodf eff fucledc acid sequences on

speci fic vector conpr|S|z% Egpynucleotlde t hat
ean%&légwa eiorqp dipemest 8¢ thah ths Buctiomaf ﬁawsngff@t%dfrbmthe other. For

t 2 ang%d iBhotd? i % ?eﬁ%h)y ﬂﬂﬁ«%@%t’ﬁdf cbdid |SE€&|8aé tvéﬁeﬁ 1t is capable of

tlon 0 particul ar host ce sset
@f&cmsgtlmmxpmaentoefshatgmdmgesqqum|(oa tes et tcﬁhngmd;uence is under

ansf or.mat | S es of invention SO :
?msgepg?ra%ﬂ?@ b Brooatem o CoamEa ek EALas pggably linked to
atoRPIRHces B deHbe SNGREEMS oRich@tiypept i de of
erest in a host cell. These elenents may i ncl ude,

[0090] but arherferm (‘¢xpressont’ @s uaeqohqmmtrefers t@ the praduktion of RNA (e.g., sense

ter cer onse %ﬁﬂg
Eigr e R eto RNy RSt RRE o htishlpeongguctear RN,
tﬁwsbmkleRNBQ%&]u nRdrfdpligPRIRS riozbies drdly 89t tr@Beriptih of a nucleic
term"gene switch” refers to the conbi nation of
acid or polynucleotide. Expression may also include translation of mRNA into a protein
or polypeptide.
[0091] The terms “cassette,” “expression cassette” and “gene expression cassette” refer to

a segment of DNA that can be inserted into a nucleic acid or polynucleotide at specific



a response el enent associated with a pronoter, and a

I i gand- dependent transcription factor-based system
waioel2s8sé t he presence of one or nore | i gandsPCT/US2008/010040

nodul ates the expression of,p gene into which the

response el enment and pronoter are incorporated. [0093]

The term "ecdysone-based," with respect to a gene

siestriction sigéseors by homajegras secaminatomnpdhsisegment 6EBNA @omprises a

eHEOSCt | ?Fé’?ld? itﬁ?%degpggfygeﬁtg%ﬁgt%g%% ﬂ%@g%‘t‘nﬁe@ﬂ& rgstn'ction sites
r'£6 Uﬁéﬁ@%d ORNRN&NPIASHION N t}{ee%ﬁé%@ﬁ@ ihOti@ pldp8ANEading frame for

that binds to the ecdysone receptor gand Bln di ng
deansemptign0 @adi | trapiskatipey m‘s‘Trame@umam@ caﬁdtte’hmcfatsatceg specific vector

olgrg)rﬁs?&%,ag%d P/%lhcleq%glg Eﬁ%{t eﬁcéo eE abl (é)e%{. fl(;ge%{ gné) flaving elements in
lamauﬁirﬂ @) the' peyahlIesdY tHah hh&ihtat@&aﬁifonﬂan%ebma articular host cell.
pol ypepti de production. [0095] The pol ynucl eoti des or
Viewsseites, @m@ﬁsmnn@sse@te% rgene ﬁvmﬁwhcaifagttes @nd tapsformation cassettes of

et)glg? élg%lﬁlgﬁt eﬁgb 08 ngé ?%t ﬁF’d‘S&%ﬁ ﬁr Ia\rgcgr gresswn of a

t}hﬂjrnuaimbtlbe ebl&ﬁﬂng Iﬁ }ﬁﬂWlﬂe foSin’Qfesf e ai Hoée Béli. OlThese elements may
include but are. not limted to: an SV40 enhancer
clytﬂ&%gt&t 8% Retdinitedip: ShPFRROT, a AHNIEI REIDOSH an gshigtcen a response
, e
(nble FURIESSpIOREL UGS Rt LBbn 820 e e
[0092]r egi onBor purgoses bﬁtlhm 1na¢mronoﬁ1epahry%§gmeymh’bnfers to the combination of
se ?uences al so 53 rived fromvarious
€ WHE

it $Spanse elFﬂ‘ngtp Assogial s? é)ror@tﬂ' oMY Pyllgagd %ependent transcription
t RERT-BadO8yshinh SvIiBY, RE I PEGBRRALY onB OMCYRire ligtandlsS modulates the
most preferred if included. I'n a one enbodi nent
t ¢x@résarpn of i a@nne inte whishrthe sgsponse ctament knd prpimoterraagy mberporated
conprised derj m a synthetic seque
10093100 TP TRt e bt e R S Gao e Rl o a gene switch
284tk aed 66 1436112 UDARSH0 IOUBf a- RAuRfllyYadanitligabl @Pnthetic ecdysone

signal, an SV40 polyadenylatlon Si a bovi ne

HOBRIOF hmmdlngmalpmawbwmragﬁms ‘seyn akpressiomin response o 2
t the ki k O The terms
@éﬁ@dg%“?oﬁﬁﬁ&ggéﬁ sop@redeifor lighfy wndia BBl | O0TC

[0094]( UTR) " Thieefetris tmod UG sad Utiwitatdsd Gadagtto dadues] fedadd ¢rlinhibit nucleic
of .a coding sequence and % conpri se polyadenylatlon
(35 O B§C PaBegion: FeHItNeidhe EesPaFy confegtioge FRdupié@sor Inhibition of

&%Qgpo]{,ﬂﬁh@m{dymﬁérgnal s capabl e of affecting nRNA

proceSS|n gene expression. The pol yadenyl ation
[0095]si gnal Thfspolymailéo}ldehalr wert@s heeddiby tafHednténtign tnfesy further comprise at

ddi ti on of e acid tracts to the, 3" end of
CRE bR Aot e W drSend xS i1 SRoSt Bl <

[0096]t © & NEBEHaBLE&rs Wedt In LB BRLSIn MBodiREHS BF BR ihPéntion include but are not
expression of a sécond nucleic acid sequence. A

rleguieditoo gy SVegi ephanegy; 4 mmc@l@\w@ €QdEE) enhiander caneelongation factor 1
al,l res si,bl e for res a ticul ar
S Bhtated oSO8 ndhtest Sira Bl SR NS el i) oo

[0097]sequeNT&mifdtiod EbntrbE F&HénsHH. kegltéhﬂlﬁzﬁbr 8f PolyaddMtiodl Rquences, may
for expreSS|n%_d|fferent
also be derived Irom various genes native to the preferred hosts. Optionally, a

termination site may be unnecessary, however, it is most preferred if included. In a one
embodiment of the invention, the termination control region may be comprised or be

derived from a synthetic sequence, synthetic polyadenylation signal, an SV40 late



proteins or even synthetic proteins (a heterol ogous
region). In particular, the sequences can be
wG@emamesses of prokaryotic, eukaryotic, or viraPCHES®E8/010040
or derived sequences that sfd nulate or repress
transcription of a gene in a specific or non-specific
manner and in an inducible or non-inducible manner.
Redyddenydatyorr sggnah san r&,\rélﬁldpotyladgiyﬂmionf sigag| iac Abvina, growth hormone

plice sites rs enhancers
PSRt At Bz SRl sty SR gEraaa cos,  the i
[0098]S€duUENTRSehd e8r Jlid- @&ﬁn% E&{ uBRIEPBPES dﬁntfdi‘fsﬁtédhl%glon (UTR)” refer to
secretory pat hways of t arget cell. [0100
ridy Al a@qslcycqse@pdndfdmnsaeamd%) of oy co;odmgosaq@eﬂcer efikmgay comprise
Uaaréﬁ%anmﬁﬂﬁgonthat |snotnauﬁll¥ di
FOLGEPROAT kRIX(Ad] SopPRuty SrauFuseE 489 g Otheh  PopyERces  encoding
a8RlgtolN 8ignARt SpabRISE affe@il MFNX pRBLRME 8f Qene expression. The
ulatory regions froma ditferent species, _
mgxndamdatyon signal g usyalyrsharagterized dntafigetieg theyasiditipn of polyadenylic
%ﬂi‘t'n?&so{o%ht??%%%%“f?ﬁe mﬁﬁfA e%“' gLory sequences  which
d Ccur~in natur WhiCH ar e desi gned by one
[0099]havi ng¢ Rb"gdlaﬁﬂyh‘eébm’i tefdrf td @ﬁuclabtamd[s‘ééﬁ&ﬂ;e th¥\Pegulates the expression
transczgg refers to the product resulting from RNA
ickeAe afig segnence. aAJeglpiorpregm mapNsludssgaprnses which are
\/Xﬁﬁﬂal:l))%] ?CSM%F %{( elﬁ%:SéIll I }aﬁ?ﬁ?@ ?@F?&S&J&%lgr@;ﬁoﬁ(}{ogous reglon) or
pnaymtc!udbrsaqmeq)bf odififéremeorigie tiat ANArespexpitlader expressing different
derjved from t transcrlptlon processing of .the
(FHPYGHIS\PTV SR §§mflﬁtec pERLFIRS (4 heé?refqgeas oo (Hepariguifrethe sequences
RO be' MBS F GtV ukary8lie! 8 VRall BcRNP defdtd IsSquences that
wi t hout T ntrons and that can-be translated into
mtimwbatn obyepréss tmesdnptlboDIﬂA 'genefirea spacofi@or n0n-SpeC1ﬁc manner and in an

B ARG R, RAGRbETBAA g Whins of replcation
tRNR%?hb@htéshﬁﬂonidﬁ&ls UBandene tﬂiﬁ’@%&ﬁﬁﬂal&%ﬁﬂﬁh&%equsnws and s1gnal
translated into protein by WO 2009/ 025866

Feqyrarse0wBich dovgighe pgleyp@m@ec,i@tlm the seqmtmymﬁevwf the target cell.

[01 00]2”6}c egf’A tﬁ% to%JAreéloﬁar ;;I pfletgrr?zorgflug chtﬁ'ggl ge %‘,ﬁ}{&tory region that

a@ dndt hadtulallg Chssodibed ewftheggi expredsed ﬂ@l@@tacgﬁnelnclu_%@ among the
npl enmentarity of an antisense RNA may be with any
ptmtftrolegowrégglp fegiongenereplatgry eegipns frome diffggent speciss, regulatory
S r
1508 400 s AR Sene R0 PR BAUBRSE o€ oy seauence
RNAph do mor pomir RiNAatuoe, bat WaichRINAdedigradd bysomeohaving ordinary skill in the
translated yet has an effect on ceIIuIar processes.
[%ﬁOZ] 'Pol ypeptide," "peptide” and "protein" are used

[0101]i Nter 0@@&%%%}51"“%%1@&8 fhe o@uctﬁ‘@étﬂ'ﬁ'@g' frEmCRNA gﬁm?merase-catalyzed
conprised of covalently Iinked amno acid resi

[tmcajptm ofiasONAY ssfupadey p@iben tlee RNA saisatipdispeprfedetomplementary

ot f [ i de . .
Sony oF PR RiaBlfiscitabh fordred B Ren® BrBRb e e ey be 2 RNA
tdgliendé @lefOEd Eony poﬁ&%ﬁﬁéﬁﬁtﬁﬂat Bﬁfc@é/ﬂﬁﬂé"of the pEmAA Hhdcript and is
state (e.g., other telns or %n¥ge ptides, nucleic

aefegred to @artbﬁb mpdratRNA. | iMesgenger RN | (aiRNAY' @fmtto the RNA that is
it § nﬂro% Hdtﬁa § Il; &lu?sllatgc[ m%g (;}gltnl by 1 S%DNA” refers to a

double-stranded DNA that is complementary to and derived from mRNA. “Sense” RNA
refers to RNA transcript that includes the mRNA and so can be translated into protein by



wi th ot her conpounds, or the presence of inpurities

which do not interfere with biological activity, and
wokioel23sey be present, for exanple, due to i ncPOPUS1088/010040

purification, addition of stgbilizers, or conpoundi ng

into a pharnaceutlcally accept abl e preparation.

[0104] A "substitution nutant polypeptide" or a

"‘thesbal. | ‘tAnutmmeiﬁNAﬁtréfevd tola hNAuimmsmptahat is tompiearentary to all or part

t ant epti de co r t|t |on of .at
n% %‘E alﬂg TFWEPBP “@?ﬁr%‘l% '3‘ e?hsr RGxBIFSTien REpdarset gene.
VTHehccﬁnﬂblfn(eﬁtﬁﬁ@t of @ﬁtlé’éﬁ%éj RMGA ahby Be L tH Eﬁ)t' M%ftt}@ Specific gene

naturally occurring polypeptide. A su tion
rtmnacrrtptpoleymghe ¢ now:godiogpseqsence) Bynonecreling Iseluepps @r the coding

nat ural | y..occurr am cid subs n and be
Sepbire Fodional R oS pisengs TV RgpaRe BRA. of other RNA
NHAtaOhot MRSt AR aﬁ:ﬁ% BALEINAAYprodesgdabst i t uti on

nmut ant polypeptlde may conprise a substitution of two
[0102]or nor‘@olypeptidesp ép@fldnétaudalprqtemb@mms¢d1g1tanhmeawmbsld refer to a

wth two or nore am.no ids, relatjve to th d-t
it e g EoBPH AR SV aishfy Rhie ot Bg At agbintes e

[0103]i NVentARMNisolatéd Pobypdphide;? edoldter QRptade"| brdaizblatddl PRitdIA” refer to a
domai n _pol ypeptide conprising a substitution nutation

mlimepgé% Of PEQIPIt ﬁh@ms ibstaptially free £fttheseecampandy ghatgare normally
TR A5 O RS RREL 8, b  LPPEADh pr is
@achob yttansc lipids). r'EI&fl@ﬂed'l’ id naganehnb taebkahgde dﬁﬂaliah or synthetic mixtures

polype tide. [0105] V%en the substitutjon nuta
Eﬁm aemeds Sbdhe RIgHIce 1Qft PBE’P"H?CSt\XBICBr d‘?m‘ifqé interfere with
tlggfcxpeacﬁ{llt}'ﬂ,ata.ﬁﬁ Al hihOGEY bEN re@éﬂtncfmacéx% 1d, Niige to 1ncomplete
tion may conprise éithe ui va nt nunb
qfunﬂclatliert yadditon ofattanbidry, mmpdun@ngnntrma phardmeeutlcally acceptable
del eted for the WO 2009/ 025866 PCT/ US2008/ 010040 -27
JURAM WPk ion, i.e., 2 wild-type or naturally occurring
[0104]2M no &G‘bﬂitlﬁﬁi&haﬁﬁgntvﬂ&%e%uﬂ@noﬁ"d *hbstitidén Afutant” will be understood
non-naturally occurring am no acids, or a
rtg nnezqu avabiant pelypertideoomprising \apsubsimtion afcatdlsast one wild-type or
d for .the subst..tuti .e., 2 wld-type amno .
JofafTy opfirob St S Witk Nitgesy amindhoif SfGe 18R witd-type or
siabsghily Bbening fpb%bﬁm’dmhaédb@mmo@ mdatM gollygepfi@e afly"@mprise only
acids_ repl aced non-w | X e amno acids (a
sangsyild-tipies Flafsally pesvrmng ammsmcl PabsyBitiog Andimay b¢ srferred to as a
t d ” I a
nonBR TRy SEacRife ot IR SRR, Chitmgively, a substiution

rastantpolgpebtide rrtmr coraphisc e dubdtitition 6Heve ef aicee @dld-type or naturally
pol ypepti de sequence and the HGMISUbStItUted am no
RFUTIEAR DR 2CIEHWIB LY AT ENOTY 2HURY f“‘r‘f‘fb{q Biyerp thgwilditype or naturally

V&'cﬁll?'l g‘;ﬁﬂ%ﬂﬁé Lthrchbrfindlo a8 Qlelﬁﬁi a' Gy Lﬁ JR] 1e3r receptor ligand

po ypeptide s substituted may breV|

"mediag dowlaer polypéptide icontpmsingra mbsamtldn mnuthtmrr ephpiteed a substitution
"20" is, the amno a si due.position. unbe . .
et 13 GBS BI85 of safurdifif oot Rifl Sinins fradvallh 8 G terppamino acid
a@lafi0e &6t willeyRf @ I%tm@ll? 'é@élrhh%@r@ﬁ‘p PLA&Mar receptor ligand binding

abbrevi at ed |nterchangeab y as 20A" or
domain polypeptide.
[0105] When the substitution mutant polypeptide comprises a substitution of two or more

wild-type or naturally occurring amino acids, this substitution may comprise either an

equivalent number of wild-type or naturally occurring amino acids deleted for the



"A u20Al a" indicates that the nutant conprises an
al ani ne residue (commonly abbreviated in the art as

WO 200902586¢Al a") in place of the glutam c acid (RCHIB2908/010040
abbreviated in the art as "B or "G u") at position 20
of the polypeptide. [0107] A substitution nutation may
be nmade by any techni que for nutagenesis known in the
asubstititiar, udi, @gvibditypaor nhiurdllysstctmingiamiue aeids replaced with 2 non-wild-

Sé!#’%ffe 09 I{}hg %}1&1%51[;’“ 5 enesi OH%FQEF : (8'?29 &S}gﬂl%vamngmhggof wild-type

(ah884 heidShélpiea Tér Bk s@ﬂ»stltutﬁﬁin ?e A4l é &%ﬁ@ ac1ds replaced with 1 non-
Hut chi nson et al., Proc. Acad. 10
(vmd}@)p)e amige afid (IA@@st}tutlonrk@;l@o(lFmgtaman) ar, ¥, 2 wild- -type amino acids

éﬁ tacr: Icﬁ g}?? tnggg\h%ﬂ& l %%%rﬁng Iaggs {a Sugétlit{lp gflrrl-‘nirrllstengc?n r%hia%on)

[0106]PCR- mesiibati@eion nhdaits eda§MHel décribedasingthnabba@leates hémeddlgture system
the |like. PCR based techniques are preferred for

dptindigate dag aging ackdyeasisiie and swmbey gqpéancd withgr the ngiarenge polypeptide

Pgéi.\ekge cgt Ien(egzn(&'s% tu%anﬁ)ﬁlgrpag celg ?O g%()r %ralr%f‘% Qll ﬁgstltutlon mutant
ad. whiGh thmmxahe(szs‘“) Gih@rm fdid Gesidie. ofod pé’@))ept[&h@&hbs'mﬁted may be

term' fragrret » as applied to a polypeptide, ref .
tZbEEVied pe ptdtde. WRESH “amsiiBe aging %@a@%he aeplaced 29 els the amino
t r el b .
Rk r‘%%‘&*g?e%fhe B Wi 3y PERDEERICT AR 12° e new subsiituted
rafiiao encle Hmdrtytb&ptal aibstitution imdeait iabbievamddninterdmindeably as “E20A” or

RAHAREE" | st G Do e FAEPEP A AR Tange, (commonly

Pibbleviarett in fth@GFERE 50 o2 ‘RAb¥PEPhIAEe @icﬁﬁzr gldi‘&nitcoaélﬁe(commonly
i nvention may have a |length of at | east

gabbiayiatddin the art 85 “E’] er “Gin”) atgrosition 20®f thezgolylz@nd%

02 20 il SRR w530 BB ol v

[tAd QR] meludifi%rlblﬁﬁfot liffited t6. qhme@Elltéislrwtecpﬁma%bﬂesise(ﬁﬂrt&mson et al.,
to any anal o ment, derivative,

WRitte (CheaePs 65T (GRS flloy sapti DRALS-435 §1954% Qlighant et al, Gene
‘S%)l g’ﬁ gf%g%nﬁuf%hms § %? !2??‘2 IrJgJﬁ ?g/{k/cga? é?% 0195? t%h'@ {1@%6)), use of

PDABP eliikette (Bharﬁfa@ia?,l fbsti‘&&wﬁxerﬁionuﬂemt digestioh/fespenent deletion and
vari ant.s eli.c variations characterized b

oﬁubffé%%e%gRﬂn%%eWebg@a{cmgd%éqa%% dautagenegjs, and the like. PCR-
r r " :

LAk 008 kel 0l MR BLBHRR (B . 199, Using

NR@R ftoc B gineer IDNA" sﬂxill’(t‘lédfmhmalegn Erinciples dudeApplications for DNA

\s{’%%é{? ts h sgﬁlcg lﬁBﬂém lﬁ%% hgﬂé%gK?p %ipﬁ&cerrents

[0108]These Tl%ieﬁﬂt‘ffra'gﬁl\éniﬂ% dpflied! tBtaeﬁol% me(&)ferg%'aaﬂbtlﬁpeptlde whose
whi ch one or nbre am no acid resSidues

SaJmQPI 2qd exgquérich isosisastey athaw ethalr ofighe rc&m@@pvmlwwtlde and which
an1no aci ds i.n,.which one or, nor.e, amn . )
|H&P§’SS§' %81%021}066 Pﬂ%lonp\gllt? géeﬁf’ lreggreg?e B?lg{)g?tﬁles %5 1%entlcal amino
Va%'id aggencd WSLEH fedpnedts IRAYe Whert iri¥e, a6¢ Oficluded in a larger
i ncludes a_ substituent grou and variants in
virilepeptife op siyghethey @ee dpaghr &éh dragmentgaf g p@lypeptide according to the
p INq2 T

SAOIFRB) VAL GRS 2 AR B . 15, 16,17,18,19, 20,
21, 22, 25, 26, 30, 35, 40, 45, 50, 100, 200, 240, or 300 or more amino acids.




i ncludi ng genetic (suppressions, deletions, nutations,
etc.), chemcal, and enzymatic techniques, are known
W@ 200p@28ons having ordinary skill in the art. PEI/U82908/010040
enbodi nent, a vari ant polypg#tlde conprlses at | east
about 14 am no acids. [0110] The term "honol ogy"
refers to the percent of identity between two
[0109]pol ynusl Eatriad®’ obra tpetyneptigp eyt prteinoicéirs ee. amhenalogue, fragment,
responden e b t en. the uenc fro one noi et . )
(ARt aF TNt SEGL I R OB 2 PADRRPIHRY KRGy which retains at

tiegst k- blgB"gwﬁl(@Pdﬂeﬁy SRR Qiypeptiad ol?e})rgﬁlner DifREEnPYaAants of the
direct conparison of the sequence information between

tmdypepuﬂwemm@el mslye@usten patueel | ghesegvariantss mgyerecellelic variations
di
IRy B0 Sl B S ERS ot SEFB by codim for

hnb rplr@tbmabf aiayOihvolve dyffetehteA tspHeing Wh GREt-eathtiohANSodification. The
that form stabl e dupl exes between honol ogous regions,

f illegargisay cali pedueoMandnth having Isigls e lg ;?éml@? .aeld substitutions,
Pdr‘égétﬁn)g&te;{dﬁ t[ogxgiﬁrslje@céjrﬁ&gg hmé“?cgsteln f's.ﬁtfs n%déhl%cﬁixd e alza (a) vanants

1h0Whichgtm¢Sor morélamihé Scyl itk Qﬁd stitstifBedndtis B@lsbtvfaﬂve or non-
variations refers to the relationship between protein
qu@erﬁgggeeaggma aelélé,n% NanW%FUWh’GHé’P? Op PQE p,mqno acids are added to the

'W‘tlpg oP Pdtglnn?cg ghé qH %&Hla{fbﬁ 66 miofe 8f the d}ﬁmo a01ds includes a

am I'y) and ogous protel
fsnlbnmtderitf goept argh &d)i Gme(nes )| whm}n&enpdlylgdmide hai prtein is fused with

etc, eck t a Cell 50:667 (198
rGiter RaDPERIa Eh 2 sTuBLRRE o, Do riihtes I8t fbigining these variants,

hlﬁ@lﬁhﬁ%y elﬁﬁcr@ﬁﬂ)&%sﬁﬂlsb)defehghd RuGHoAe BrES, Semical, and enzymatic
sequence Sln]larlty Fbmever In ConnDn usage and in

t teehmpquescare kappinite persons ha‘heg oedinaryiskitbinoihe @ast, "Inwingrembodiment, a

di f 009/ 02586 [ US 8/ 01004 -29 h
et S8 epa SoPARR N SR PRI i eroe

[01 10]SI m | aThd tér@fHomelogd” e&TERTA theep@éd#ﬁ b fiRAdtyBebWédh two polynucleotlde
[0112] Accordingly, the term"sequence simlarity"

a1 twiotpo Iypeatifamossiies f Shergowespendence between dhegrequense from one moiety
(dezﬂlto'tde}l %ode[e?%ﬂ%ﬁg@pge%hgﬁﬁggeﬁl{ f ﬁlecarfac Fgr gxarllnoqle, homology

no aCI sequences protel ns

Sd’mrbe detefifined lgvaldjtdco RampasangoN tl(eswluaﬁﬁ:ckxf@&naubn between two
Cel |l 50: 667 (1987)). I.n gne enbodi nent, DNA
slédmﬁ%‘é% n&r %culgstms #ligning fheySeRueRSE d@%’ﬁ%“‘tlo‘b and using readily available

Iieast about égéngd%e}@%g@%éfg% Pﬁ rerm e((ﬁlége bridization of

nlmlyriucmmdei eded edbndigond thatgfohm atabichdupDidks Sbetmﬂndxemologous regions,
S en that. ar tant' II .po
TRORGRT PR 4o MG TRl R e gnt O SUCISRRG) 26 3 aﬁagﬁ@mmmwn of

SME dyrERd A4aideaRR! € 1 n sequence data banks, or in a
Sout hern hybridi zation experinent under, for exanple,
[0111]st r i ngAnusesbheftini thesters "Hemplegdus'dn ailhm glpmmatl@aﬂl forms and spelling
ri,ate bridizat.ion,conditions

f "
PO ol kg By e "t W RS of "common
advolutibd8s, ofigidl"ancluding proteins from superfam1lles (e.g., the immunoglobulin

superfamily) and homologous proteins from different species (e.g., myosin light chain,
etc.) (Reeck et al., Cell 50:667 (1987)). Such proteins (and their encoding genes) have
sequence homology, as reflected by their high degree of sequence similarity. However, in

common usage and in the present application, the term "homologous," when modified



[0113] As used herein, "substantially simlar" refers
to nucleic acid fragnents wherein changes in one or
WOoree0e/02as6é eot i de bases results in substituti onP@Ff/US2V68/010040
or nore amno acids, but dogwot affect the functiona
properties of the protein encoded by the DNA
sequence. "Substantially simlar" also refers to
mith en admerbdsuch sagnthngldy Wreae ireferc lrasagmence sindladtyoandrmota common
nuc{gotide bases do not affect the ability of the
RYRIMEPBAY O §r agment to nediate alteration of gene
[0112]€XPr e%@éc@_ﬁiiﬂ%/ly,aﬂfe't&%ﬂsﬁqﬁén&%ﬁﬂﬂwy@ﬁ hIP ks LopahmaliOf Yorms refers to
"SubstantialTy simlar" also referS to nodifications
dhe de¢greqaicidentity & icarréspagdense debyeen myclejsr assdeort amino acid sequences of

i nventi such as. del etion or insertion of one . or r
MRS B AL B8y 5 Sias® R sBrd S EPliiRRa o s (e et ol Cel
f30r667i (0987)). PGS drhissdibnt, Bfo DBBA!kdquBhkek A "Sabdtiitiallythomologous”
is therefore understood that the invention

encostiataldy sigrlar't when atHeass peyt 50% @gargslleast/about 75%, 90%, or 95%)
S . 0 byf ions 1S I

V(ﬁ?ﬁ?e ﬁ&ﬁ%ﬁetldregafal (hheé\éﬁ% Fﬁ? 8%1%%@?@9;}@? ltlgeslslﬁltsA sequences.\/\@equences that
ded eubstasidliyn homologbad tdafnbefidditifledgby adonifatingi th¢ dquences using
the encoded products..  [0114] Moreover, the skilled L
Atandardh sofbwygnivadiablenin seqnsBeeadpi2abankss Phiingg Southern hybridization

Co Li | .
SEPUEFS R SOTBERANG | SR B parictr syt
Defimmye nppopnadict hybraliZdhioh XcdB8Fions . 14 %viBE, the SKilhwd the art (see e.g.,

\S@a%&ed vvitl? % SC, 0.1% SDS followed by 0.1 X SSC,
anpregksst al 1980, suradequences exenplified herein.

[0113]Subst aQ§ L&dd Neredl PAURIanAMNE SinGil2e rdeds BIRYS a8l frdlfnents wherein
present invention are those nucleic acid fragnments

wihaesges DRonseerumnte suceatidet bases sesulid oy subsiitytioB0§s oo more amino

iR PhL it @ftest, et A RRAL R SPAER ST B rBieish erccdedl by the DNA
Redvidde2 008185ty sindarl’ GsbSkfelyy AkG1416 adkll ﬁagﬁi‘&ﬂ@%@ﬁ:in changes

are "substanti al l'éq honol ogous"” or "substantia {mc )
dnene & megp aclgpiag bases damohtiaet thogbibity phthedckuc acid fragment to

, . . h 0o et
?ﬁ%ﬂ%{zagﬁerlﬁtﬁsﬂtd eg%rlleca?(ygrs'ﬁ?ﬁe ]?bé/r ;ag ge:ns or %B—%uﬁ'rg]ss&(?r{ technology.

I ona he srm

Hubstagiilly siefuendlss refarsaoi edifitdtiond oftha@hug@eigerid fragments of the

usi ng, . for_ exanple, the GCG (Genetics Conputer G oup,

RERGREIRY R INRIuch 36 d@lﬁtéor@gnp%(ggggggnq@rrgp@rpup}eotlde bases that do not

. ; . . e

MRy HRCE, PlncBoh o RRel B Hapfihe RRSOAIT is therefore

amdbstoodahatube isention easompdssdshaoretthan eheaspecifio sixempiary sequences.

IS jdentical or different fromjfhe nolecule.to ich :

ireheTiniheapopged: TRgiHsROY 1o mrLSPBdhe AoRes skl oty an, as i

et HinHRioR Of FetSRUATHRolo B AIRATHRY of MY eh&fded PPoARAC €S-

Thus, the term"corresponding to" refers tothe
[0114]sequerdereoxenyi tharskiNed arfibamotecegnazes utibe shbgjardfallyhgimilar sequences

am.no acid.resi.dues or nucl eoti.d ases, .[0117 o

Ak 8pRSHT b s #FGaRon S G, RnCRY gt AUk ) lypridize, under
SRRAE CorfMids! HAX S8TP0AY, GDS, B5°@ ahd washé I wWHBRICSSE, 0.1% SDS
of a polypeptide or the nucl eoti de sequence of a gene

tellpwiechby OdiX, SBdet ¥ FDEharithoibe gemisneasexemplifipdherein. Substantially
es'ixhhsf n&Yeig%Qildaﬁ'ag%{e%ltéj 8k ih%rbrggen{ ﬂﬁ/ention are those nucleic acid fragments

whose DNA sequences are at least about 70%, 80%, 90% or 95% identical to the DNA

sequence of the nucleic acid fragments reported herein.



sequence by one skilled in the art, or by
conput er - aut onat ed sequence conpari son and
w0 d@ppefsscat i on using al gorithns such as BLASTPCBEHS1008/010040
Local Alignnent Search Tool ;59 Altschul et al., J. Ml
Bi ol . 215:403 (1993)); available at
ncbi.nl mnih.gov/BLAST/). In general, a sequence of
[0115]t en orTwwranioonadidjusegeeraes rewe dsibigamially hhorhglogousioor "substantially

nucl.eqtides is ecessa i n der to putatively.

RHBHS (YA gongh U e cb ot el becmips dRtis e idtigal or greater than
mb&%iﬂlﬁaﬂ(@mﬁst%ﬂﬂy‘idﬁﬁﬁ’éaﬂ prfer4b8Y)he ¥RIBPYELRom¥lbokbus sequences
respect to nucl eotide sequences, gene specific

oHé Gmibld duf thgnpreobasingoripr PimeleoGe30CCofGtngiion Computer Group,
SRR AR e SIG G  S¢ltef, PEHOR MRG0 R Eon) B5ed program.

[0116]and i STHeate@N"cofreSponding f5"tid RO Mettid b irefer @b similar or homologous
bacterial colonies or bacteriophage plaques). In

aavences whethsr thegixagiamsitiaaos iidrasicalfor miffersn dhermplegule to which
. [ £ ' -prinersqin, P in_order to .
356 SiARaOnbL HoFPLAS PRI A PSS b, gei somence
tatignpieht e B inclilzCspacisndibis, the"temid S¢rdspdimotd" irefers @f the sequence
a_nucl eoti de sequence,coqgrises enough of the
[

sitlany eandno rscrumbeningofithrepineyacidrgsidres g aiugleatide bases.

nucl ei £ agi »C | S : .
OnTITCT S8 S5O Ol i, W oPSRIAG: ARHIEL comprss

reabagh ofithkiamibe heid sequenoe of a polypeptatel orplhphudeotide sequence of a gene

sequences Qr t) r. nore poj] ynucl eoti.de sequences, as .

de AR YDy WPt JhaPoRge e’ gt &G’é%c%‘g‘.ef by igual pvaluation of the

"se§ @t by ol skA1ABANAe GRS 0f 89 cBRpAfer-28@HRAREsequence comparison and
rel'at ednéss between pol ypeptide or pol ynucl eot’i de

ddepiidiveten uaiwgtdigorshme svel dseBLAST (Reser hvcad dAlignniéng Search Tool;

BB AT ot Wi 2 Sp3 oERaRS SREESH ssb riGonb EovBLAST). n
CfierdE ar'segébinky of feh @ Inddre GoMyguon® WhidtRAcTRAsT thirtydr tebrB Gucleotides is

but not |limted to those described in: Conpufational
Nscessaiyain Brdsr dgypytateetity identiy 2 eglypeptideo ot nugleie meidt sequence as

TR 10 o KRG AR B SO T 0 esuences,
Newe ¥pedifi¢ bASnucléatidp Yirebes tumhprising 20-38eshneipesusDaicleotides may be
Part . I (Giffin, A M, and Giffin, H G, eds.) o

PG ihsqangace-dependent mehods pd gaye 1depfieation (agalSpyitism hybridization)

- ‘ ST N . .
(a5 2, B & OVl KBl B or cter@flediofieg 8P BhEicfTRge plagues)
dnddditioay shoxt, oligonudetgides 8f 21 b basdememshe Wedrayamlplification primers in
( 1). Preferred nethods to deternjne identity are .
Kot gl?qeardﬁb T QPLAIR b PAELSE PR USiel Aol dFFORIGRT COBTISHE e primers.
t £&offlnglYEh Foghktdnfial & SHoRY RE al SIRMotiY sBiinsd BbindfisdsYenough of the
are codified in publicly available conputer prograns.

Sequange ¢o apecgﬁtreég't Kentnly puyaenolatedemuclelr acad dualgatenbpemprising the
na be perfornmed using sequence analysis software
§ﬁ%ﬁmﬁg t he Megalign program of the LASERGENE

[0118)bi Oi NnfTHeN®@Erh Cpercortntkriting,” 8 ikh6wh PAKRTAR it BGelatidRHipSBétween two or
W). Miultiple alignnent of the sequences may be )
pBeEROlRgPUds SRAUERGES OF (WP A maTe Polynytleatideysequences, as determined by

comparing the sequences. In the art, “identity” also means the degree of sequence
relatedness between polypeptide or polynucleotide sequences, as the case may be, as

determined by the match between strings of such sequences. “Identity” and “similarity”



(H ggins et al., CABICOS. 5:151 (1989)) with the

default paraneters (GAP PENALTY=10, GAP LENGTH
WOENMTS66L0) . Def aul t parameters for pairw se PCT/US2008/010040

alignments using the dustal; nmethod may be sel ect ed:

KTUPLE 1, GAP PENALTY=3, W 5 and DI AGONALS

SAVED=5. [0119] The term "sequence anal ysis software"

rcei be seaddy aaleulatetphyt enover gmthoﬂh,rindudingdﬁlt nar kmped tpr those described

t hat f he_anal ysis qf
W o Ml AR iy & TS5 Tt 650 Pl pres, New
CUTRE 98, | Biodaphli B! € IRforhARSPERE &thbie %y&ltsomﬂuh D. W, ed)

Typi cal sequence anal ysi's software includes, but
retademivi Rress, New Yok (E223); §ampeteof4npbwg oA ﬁsqz(m@&;ws iPart I (Griffin,

I@g\hgg‘ﬂd%‘? | O%L%Sﬁg ?%Eet I QP {eﬁeygg%‘f)%%ugfwe Analysis in

MolvBliar Bi bh: 1 &%%%7% Rence Anal
In% 1“12r.28d1’(b Pgrk%?%el\/g |5221AG%N 53715 ESA é W%I nnce nalysis

tRfren@roﬁG@hskoaf Mhua@dapswre%. bn gds.) whtpektpe seer Newogork (1991).
Qflterr\é@%{ Sd‘éqgt%g&%nﬁ{%%p%ﬁﬁhg F.ref%(sﬁ%@ﬁ o ! f’ve"tﬁg%ra&g{éatch between the

Si's € resu alylsvvll

&a@mﬂcwtettbe "Methadd to deteimias idetityt el pitRrigyare codified in publicly
ref erenced, unless otherw se specified, As used herein
Alg ﬁomwﬁwggrawsr |Sequence ahgnmgits grd percepiddatity calculations may

B ATRABED L BPEARL IR 0RO, B SHAIR o of

MEE@EN@oblbmﬁsmaﬁbatmdpmtm@swe@WAR hﬁE\LbMamsamsm) Multiple

at the onent nucl eot i as
1gf1161en SH%‘}ﬂeﬁ anay: be, Pf pge flSlmAﬁ ustzgemethod of alignment
SR ét%l?'e@‘A@?d)S% 18] [ro88})atiti sRed Rl éGWP PENALTY=10,
aut omat ed chem cal synthesi’s can WD 20 /02586

REYP US29GEHORBY AQ. TY=39) b dgfanlf pamrmdtens fargpaprvasoalignments using the

RSB Rl P 8 bete R LB L TR BENAL T, INDOW=5 and

BIGONAISSSAVEDEsed on optim zati on of nucl eoti de
sequence to reflect the codon bias of the host cell.

[0119]The skihel tamai'seqsenreappliss apByarenerefars Ke aosgmpgter algorithm or
sBﬁ&%%;SE)%&' a0% tat 3?;( BEeelﬁffo?r{hé gﬂ? ﬁf Hﬁ&@?tlde oPh@RS%cid sequences.

towards® t fose codons avore

DSegqugtice andysiof sqitvedrer r @dy ¢ belobemartidlly Qﬁ/ﬁﬂﬁblenoﬁ independently
survey of genes derived fromthe host cell"

Sevelened TrpistlnicanenceimalysisispEpREe inclydos; bupds %%telamted to, the GCG
héﬁ[tg'o@ %}Ql;l r(“ﬁ?éo%sinnﬁéc\f(h?é‘ "‘ye}s)f%rpg ?@ﬁl@tl&eeﬁmp V\ﬁg rgiroup (GCQ),

regula stens are ogona
Madivehy| W), cBLASTB,thALS‘TN hBLgSﬂ‘é(n(A}ys;:hahBt bis, Vit 8ol. Biol. 215:403

(0 eind DABRTAR, RS ES. FEBT O St Mhagsfac 3715 Usa)

ofyithf¥ethe %Bﬁtef?f 01t l’ﬁﬁ;ta 1§£t?dﬂ itand U%)unﬂ@ﬁtdéﬁafﬂﬂewhe?e sequence analysis
statistically ignificantly different than the change

i softesys @wﬂbfor@mab{sﬂs @uahélp respds @nﬁthesammswawébbﬁsba,sed on the “default

operabl e .in the cel ani s eqgard| «
SPRieReoE i oafiat ForerspiB it Rl RE bl BB S Rérein detaut
rmmek’awuo thealPaf§ S¢tThviiluchodipdrameRrs Whick @ﬁ@lnally load with the software
i ndi vi dual | (Perabl e gene
when first initialize

[0120] “Chemically synthesized,” as related to a sequence of DNA, means that the
component nucleotides were assembled in vitro. Manual chemical synthesis of DNA may

be accomplished using well-established procedures, or automated chemical synthesis can



regul ati on systemeffects a change in gene expression
at least 2-fold greater than all other operable
wGaymbersseé n the cell, tissue, or organi sm e.gPCT/HS2008/010040
| east 5-fold, 10- foId 100-fpld, or 500-fold greater.
| deal |y, nDduIatlon of each of the given systens by
its respective ligand at a chosen concentration
rb@mtﬁosmi:musing@as of aliiuenbeh @f gemimerdibldy aeaglableudachofies. Accordingly,

PPN Y T e ————
QBQUAB €o kéﬂ&hﬁlec@ddon Bib$ 8P ehe Rost QEMANTHRMKildH &4i&hh appreciates the

cases the nultiple inducible gene regulation system
ilikebhood Qfosuggessg.m gepe gKprgesiem Hi codomsagsr isduaged towards those codons

0 use Sea r ortho ona
AR bR nb el 7 DbterbpacRE g0 SPRRERT e Sy820RE & survey of
Pefds @Fived @St the hokt deBdvhidie b&ﬁfuaﬂ&%meﬁ&lwﬁdvmlm:e ch
IS incorporated herein by reference in its entirety.
[0121][ 0122]AsTheed: haremn; %o 9&rbers igdividualy spsrahlegeens regnletigm systems are
the pa W h a S e
810, 2 oy s B ot L B ems by i

ueapetta\teetiganteral ® rtho$enA bosoRAO@EsTO Ussulist Al admgﬁmealﬂé change in the
nutated v?r3|on .of an endogenous unnut at ed gene
FRARHHAG PT EXBEFSTION 19htthe Bens oA diat systeme and iy ¢ ﬁ.cgange is statistically
PR e Blna P A O S sl spimconsy
mpembichiarthe nell,tisale, @r osganisnet regardesesf ﬂndsimhbmmpywr isequentially of

nes |ch re i nt d into the s ct |.n., the
TEY et CROGFmNA SRS i OKGIFEOR o SHiTo v uEiA operable. gene
r@étﬁﬁtfﬂ%pdy@feﬁl Stg&s Aehdge 1ﬁ ?H&r SPrdscRASE Idabt AFKd g%é?é? than all other

genes can be introduce o target cells, directly
ioperablirysigmsiinthe ¢dile tlssm} errergampm mm, naeh;a$t>5 -foid, r1®etiodds d 00-fold, or

08P B bR pCihr Bl cBATBYBIRBE o508 b BReh Ao dpits respecive

"ligagd &DQU&hd%elg %Bﬁcenﬁﬁﬂﬁﬁ résulle e Me@Ehrhlb’[Eadhfaﬁ%@ in the magnitude of
beneficial function to the host cell in which such

gEReesyien ek heasse af tpbsystem Indne srepsurablaghanes in gpisssen of all other
nggfglirlg%p %\S/Paﬁirnalhey e lefn?gut% b %%El%l‘ner fr? @eéa%e? 221?1 Rlple inducible
reeae mgﬁtatlbﬁﬁyitym iesaly wbe“ﬁﬁgwﬂmgonaﬁ * ECHR' presemd invention is useful to
ultraspiracle ("USP" ; protelns see Yao et al., Nature :
G ch Agr @g_tgggﬂal i s apd rtl hogana| Fecpptogj)a%qgggQ)E) EXpFRgsion systems
fHaet soﬂﬂ%e RER eﬂ%etﬁs ?{)fﬁ’)%f‘ pdgnagdi st'l&%n_giorated herein by
protein(s) suc as I nunop I NS diti ona
otfetdnee muitd @diretyecept or famly of proteins, known as

t tional fact h DHR38,. bet
of hor THECBER  SKABPULE™e TSP PSSO R Rt CpHgEipat s, 2 gene

QUhitl € RERIRBEd Ratbt t'li@rs%b{e@f tiEe g Ad{r s fdiRRtion Td}scéégRan unmutated

conpl ex can al so be a heterodi ner of EcR protein and
tveesioneeft @mnépgenwmm}ed eenemrtarragtptqda@rseorp@f)mmndogenous unmutated

retin cac ecetor The term
BT e ElBa R Bl R Pl T bizcld ¥t e May be any
Eadthed ligble fof tHéSdﬁbJe[cQﬁ&ﬁvan thbsRnaBE RIS Ex626ndue genes can be either

activated by an active ecdysteroid or non-stero
|agE#icPr synthetic genes and therapeutic genes which are introduced into the subject in

the form of DNA or RNA which may function through a DNA intermediate such as by

[0122]

reverse transcriptase. Such genes can be introduced into target cells, directly introduced

into the subject, or indirectly introduced by the transfer of transformed cells into the



bound to one of the proteins of the conplex, inclusive

of ECR, but not excluding other proteins of the
w@oplozssss As used herein, the term"ligand," aBCHPRI00&0I10040

to EcR-based gene sw tches,jydescribes snmall and

sol ubl e nol ecul es having the capability of activating

a gene switch to stinulate expression of a

pobjepte pEiederne fithepdutichgane!’ meafix a gpeewhioh impgranalbeneficial function to

include,  wt t lLimtation, an ecdysteroid, such as
éﬂ%lb%sgﬁ%“ lfhﬁﬁﬁbj&}lﬂk%@d%’&{gs Eponast erone A

[0123]TUT | SUB{eQBAn AecdyBbhel BEeptbk&mlee! &n@%l‘yﬂr@fei:s ¢ Kbterodimeric protein
synthetic analogs of retinoic acid

goniplexi bawngh¢idieastitwesnembers af thmg@eaau recsptayefdmily, ecdysone receptor

Sﬁﬁgf)f%@sugﬁ%spbaéé (ﬁﬁ@{””)ﬁqﬁ“ﬂf&gg% ggg ?tgcﬁ’ %@&reas%%m (1993)); Yao

2008, @A028383 6@99220@1@ﬁ%ﬁﬁma1m|c61¥1916xn1$i§y &¥so include additional
descri bed in ubl i shed Application

2oogImis) Auels 2s irinbaoptuling | Agditiepal taembrra of ﬂ@élt@lﬁ@h reggptor farmly of
t d t
PR 3 R BRERBL oA PR p PP cter e

dioﬁidlﬁ@? dmb aldo Be IRgindNieptitdenb o2 Aiepdrdient partners for EcR and/or USP.
N-ac]?:( - N- al kyl car bonyl hydr azj nes such as those
hechs a«%

égmpkxmp@bsgé}? dipeiopf KeR prajainggd.-the vertebrate homolog

Z ¢ e
gg{él?%%p gécl l%gtgw Fgé{lent h@ X feggémsg IQXRn? dJT etﬁlc')neghe term EcR
wdplasalsmmndmsses h&maddlrmer complexPsibf ths ie® pipiein adi$Pn
No. 20 4903 f. which is | ted h
(01241, ¢ GRBFERSBTRIK GRS eLYHFY BY aelrs SSIPRLY Gepys croidl ligand
Eboﬁnd'to foRE lof ke izhloté}né"'?é?l ﬂﬂx%n'ﬂilbf' qgéﬁﬁfllve oPERRABuLRot excluding other
8- 0-acet yl har pagi de, oxysterols, 22(R)
tprotemsyod it ecgnplex| As ggtgcg}eremythedm Hedandt' es @pplied to EcR-based gene
cho esterol . 7090131 . . .
SV et R am b s Sl il having paepepiliug activating a gene
7sv&|'i&h0t6rb(i’1|nﬁﬂit€ reRpressisnllof at go gﬁ?ﬁﬂé Qncod¥d! erted. dExamples of ligands
1, 1- bi phosphonat e WO 2009/ 02 PCT/ US2008/ 010040
laqué@t tyﬁtboutj Uinatation A resdigenold, | sughdas ﬁedyspk@ 20-hydroxyecdysone,
dpa
5;8 g@%rt%%le el u?lgt)rél‘cmé ﬁuéngéé 1%%8%5 it §§ 1c c1d, tsynethetlc analogs of
(r3t11501D| amd,h W, Nbelazydhydrazlneb NuH - & lilydse 2didclosed in U.S. Patent Nos.

003 86 L PR S 53T i 7.0 o U S Pablished Application Nos.
|
5 0&?2?%?2"9 P 2Bbihdotlc: { Grhblin | ROHDBETEONIE: Published

altppilchh@iNoe 2004501 3l65budipenzdylalk - cyanohydrazmes such as those disclosed

et h%ﬁ“é’g? Z}Inlgfé pﬂggatbenﬁl%l 4@%\68 %gﬂ«y lﬂ’@ ‘E@Ryg@fﬁfﬂzws such as those

'&Qlé&ﬁﬁn oy.QL Fét&ﬁ N@' S ads; 1R fl\‘?-aﬂcfyléaﬁ%n@llﬁh%fnes such as those
receptor superfanmly whérein all nmenbers are

chenlesst en Ez@@emyApplecq@pgm 234,994;3N- amylﬁ{}atke'i -I-arlylhydrazines such

@ %%ﬁac(fe t Idgrrll %;%‘I&n N T na 5 4}&%}&% g%gsucg 22 ttlbse described in

S(&JSaPﬁbl@ﬂ]eBYAﬁalf@htﬁtgﬁNbe gomoo@om ERAFEhieH is MCorporated herein by
famly may al so have anot her transactivation domain

deferense cadpethyr siarilar taptesald dnelpdinge3,p @ibtertrhutybthydraxy-N-isobutyl-
teri sen WO t ei '

SIS R AT st 285, Wby, 2465

thdm(xyahdeﬂbx@l DZilepfoxybhd)lek’lemD,n frevoispec Sfdl}ﬁflat-é’-afﬁhﬁ-epoxycholesterol-

ecdyfone ) ) .
3-sulfate (ECHS), 7-ketocholesterol-3-sulfate, famesol, bile acids, 1,1-biphosphonate



response el enents. These donmai ns may be either native,
nodi fied, or chineras of different domains of

wheaoenzdsegous receptor proteins. [0126] The DNACT/US2008/010040
sequences neking up the exoggpous gene, the response
el ement, and the EcR conplex may be incorporated into
archaebacterla procaryotic cells such as Escherichia
castars, j@mﬁlblhosngmmﬂl,laind,th@ ket Ezamples of diaaylhgdiazine digands useful in

el fneRliod Hlide dPoule?l iy ittt thg-etm 22

Q(ﬁﬁﬁﬂf:}»n?m@u)qqegslﬁethlyng%&ﬁéﬂ Meﬂzeymx%ﬁ&i&) RG-115830  (3,5-
eucar ic cells are preferred. The'célls may be in

tRenethyrbenadicsi ngheidcel | g‘GI‘teﬁtbth]C@tylmI\hT(z‘@tWr@ﬁ@OXY'benzoyl)

BRGS0 I B RRE R e B

| B AL PAetioRd-bedfoyR Ny draziden | 58 U.Br Apeicaiby Non12/165 i o1.m
f functional viral RNAs such as tobacco nosaic

0]
[0125}yj r us. Tiey EeRecommnder insludes paoteins which arsr membess| ofsthgrmaclear receptor
. I I
%ﬁ%ﬁ&%ﬁg fvxte}xr%?e?lg zlg (r)lrrlléglglger? eﬁ%&{c?egg%%gg tl#éqf eg&cg %Y aff Amino-terminal
| trradtivation domialre("EAR), a BNA bisditg dombahe§ DBIB”) and a ligand binding

'subst Qtl IIy i nsepsitive" to.the |igands of this
it E@aratt?fﬂgm CELLEEY §Pmerfn?wb§rs|qf\;bﬁtfwaﬂy may also

Whdvle Qfﬁ@r g&ggftga%ﬁ dBfhsi %91@ c%?dox rteﬁﬁlnar f& $ B8 The DBD

transf orne s, or t e org nism - Ther e
cie| dheractemzed dw &acpresepcewf twoecysttasd ziad Iixrgcnlubetween 'which are two

480 Gios. Hich Bakinis DR REARE Softerpeic or cedysone

| R§SHse dMrAdtts. O THHIE BImaind may B4 %ﬁhé&nhhﬁ;\l'ao%gdiﬁe& hgt chimeras of
the ligands will work equal Iy well when the subject is

adiffgregtidorpaing efketerolagons raceptoiOpROGYS. 025866

PCT/ 0040 -35 ubj.ect is an intact .ani mal

012617731 or S8 D Uhe itnin T e o BT 8L B afBotas gement, and
athe nm{r&bm pléX18R3¥ tﬁcﬁldormﬁte@ intoh&idhatbactemh,t Prot§oli€ Rells such as
conpl ex mhlch in turn is bound to the response

eE@h@ﬂfhw|q@keé?atrléluar#ué%gecﬁo&?}herg@ﬁ@rowtgna o ¢uspoiotigrcells such as
I t I

O or P e, SRR e B pERL B b RE R st by the gone are

Opirdedfssd:dﬂlmhnredﬂy inractedin) alt&r}mmﬂﬁﬁﬁeSprbfeﬁédt @heaells may be in the

her t ha ligand to receptor conplex and,
E@p%rsl iﬁTﬁFléSx of gnpldseiiHae orgapisit , lihs meleqtider segypnces for the

ARigEidus Yeen Wl@é&lﬁ@ efgmen? Xind Sﬁ’éfe%bt&f %c}erﬁ'[%e)@ {49 Ql%’ Y€ incorporated

gen§ I's in response to the binding t cR conpl ex
tas BRNAs p&t}e:q‘uil&s, paafemably, inother fogul et HmgtiomaMAviml RMAS .such as tobacco

k t f th
Gt by o o SisCeel woPREE for Bl oG lng they naturally

tlﬁé’iﬂﬁféchb}é@ﬁlleg WHH BdriTer Resp @Mé‘s 2 nlellrggndmﬁtms nﬁz‘%ﬂtléh for the EcR.
I i gand bi ndi ng donaln ThIS receptor, i ke a subset

thsa reﬂylht they aretwy pst@mtwflbfnma}lsmab tp @céges@e@ th@ssventlon Thus, the

d regi.ons res
et 450 Vs RaPT B Ersilivls rbysiplogice] gnpiper effect on
tt@aﬂshﬁ‘rﬂed&x’%ﬂ@‘, & thadi wBhold WiRArisAf HedrefoRd, WeBs Ran &ré®rand express the
het erodi meri zation with USP or RXR protein, enables
t drsirpshprogiete syhgtantially unaffected by the presence of the ligand itself.
[0127] The term “subject” means an intact insect, plant or animal. It is also anticipated

that the ligands will work equally well when the subject is a fungus or yeast. When the



domai ns of the heterodineric proteins to bind to the
response elenent in an activated form thus resulting
WO R00@RpI8esSi on or suppressi on of the exogenousPUENS2008/010040

This mechani sm does not excigide the potential for
ligand binding to either EcCR or USP, and the resulting
formati on of active honodi ner conpl exes (e.g. ECR+ECR
cubjdsPiUsP)intach anmeal, preferdblyethe, aromeal ds anwertebodte,t mest preferably a
recegt&: domai ns can be varied producing a chineric
g8 itch. Typically, one or nore of the three

[0128]dONMRI NScRTHgamE, WHAGeH Wih dhé BRCO&OmMPIEE WHIQNin tl8MNs bound to the
the source of the other donmains so that the chineric
rrespopsoelemeniohnkedi tecn 4xogendvs geho eg, Aaeportsegeng)y provide the means

anismfor transactivating actiyjty, conplenentar . .

df B kAL i A iSHen Lk 860 ghine esnEaMRs B o uder in which
res RARSEs @bMPBAints Ibind &8l ichéld dtherNthat 85 PREERA toekd¥ePdE complex and
itself can be nodified or substituted with response _
dreapiert somplexotthdesiomse dementngs pradt etiticadiondiymicalibic imodulation of

P8-St EYR S8 YERROERTS IR ofShe P compiex v
(spe€ifiBeettol por repulatocs| DNAXIGméht( TA8 LR proweim ¢ike 6tHed aicthbers of the

chimeric EcR conpl exes. Another advantage of chineric .
Jpstcangeqeptor Hamilyy passesses Gy leashitige slomgings @nansactiagign domain, a

O 8 RO SEEUAE, S s o

imoteat aneteptor damdy, cllsoggrossesiesr &y, welkdpBnédalregiond eresponsible for
totoxi c. proteins are_produced, .becaus ot h t.he .

el Bl BoBeie B 11 38 Al o LEHkhiBRAE domain of EGR

BRSSP heefdHimieAANIRACWRRMUSP ok SOKR H6RiE SRS ¥ie DNA binding

genes, operatively linked to a suitable pronoter, are

| dormpadafucE thei haterotlimerepioteins ta hmdstebthe gesponge element in an activated

§§O9“ﬁ2586 PCT/ US2008/ 010040 -.36 gé ression of the. hani
BB RBELSBHELR PR 1 BB BYoF RO FSGEHORS e s mechanism
| doganet &fchidel the poienBAL fof 'Iirgalﬂf PiRBIng!ts eftA¥ BER or USP, and the resulting
constitutively or inducibly regulated or ma

) y be
tfossafton epeactive dhomadimer somplgree degd EaRHEGRy og USP+USP). In one

DRI ohy B e SO o BPTEHL, R A Mo o chimeric

ogne Bivitchn @ ypidhly neirl ¢ oG fdhs et d6:1a5ine deHy e EMvserd from a source
varietg'of pol ypepti des, such as transcription i o
fEesRsthan thersogerd thyethedomaias sethpt tap shimarie reprptagrs optimized in

T [ ' : l.ej j T
B SR SH I O AR paRRFAE, RO HBIAEL ey ining o
ahe ligand,eariddhecogrntian roftdhepeatifed edsporasei elemehtecid eddition, the response
di.rectl. om a publ.ic, deppsitory,.the instifution
oty el B Be oKL B oh cubsts CRibith jespsitd RlsMraenBaother DNA
tfindiRE §REER B&RaiR! 86l a8 thé HBOY Fidteih Troth WRadtSCee Sh&owski ef al,
| i gands descri bed herein may be taken up in

pMetrreatBut3c@dPB8Y) ordexéppratsin frony .i codidseesBaeht etsal., Cotl 43:729 (1985))

exanpl e | utions, spensi ons, tablets, capsul es .

OP REvRENPeIate Phiprey e B EPTRIPAY Ao afiyLses; o phimetic systems is tha
Rhay ARG dhbiealbf & Prnasiet usiStorRive thOBkcbieRods” Liie Acrdifs to a desired
to 99% by weight of the ligand. Co (ggtions.nay be

eandresult. nSuch double control can be particularly important in areas of gene therapy,
especially when cytotoxic proteins are produced, because both the timing of expression as

well as the cells wherein expression occurs can be controlled. When exogenous genes,

operatively linked to a suitable promoter, are introduced into the cells of the subject,



single or nultiple dose fornms. The anpunt of ligand in

any particul ar pharnmaceutical conposition will depend
waipwn/o2ises ef f ecti ve dose, that is, the dose r epgi/pDeH08/@10040

elicit the desired gene exgﬁgssion or suppression.

[0131] Suitable routes of admnistering the

phar maceuti cal preparations include oral, rectal,

teapressibn (of th¢ weogmpode ipamds, iskeontalledibg thellprésegemb]d the ligand of this

vagi nal , parenteral (including. suhcytaneous, :

AR BPHTer b Ao ety S R giol B tedoqiamay be tissue-

A e PRk uler, HP, pelf o sPeific to certain

plewélepmental sages of tife axgamismst rati on wi || depend upon

the cqndition being di ed and may vary with,. :
(01290 oct o merops g8omE sk PR Rugipicy #3d sEdiegeen podipg fapp variety of
?wyp@ﬁtwéii, SRIAt asOfarksE@pticVRBot P E REBFES&hesTBir& Q8 18fown in the art.
i agnosi ng a di sease or disorder in a subject, _
clhope slgllﬁ‘g in thg)ari have@agoess hg nheleis asid sequericesafoimation &utvirtually all
(1)...a pol vnucl eot i.de_encaodi a gene .sw tch ai .
gl%%‘éms%nteg hangocrfaf)lr ?IS|eﬁg°bg\ lnItgas HeBe *¢ arrr%gfc%??lﬁt(?%eﬁﬂy from a public

fapbsifory etiv ERQRutio ek | publisiddddthat seh@éfte, 8N@mploy routine methods to
transcri ption fact or sequence encodes a

Inrepareitheaplaelat  transcription factor, operably

[0130]I i nkeq:otrQn Vi iu@@,r\ﬂétlil cﬁvﬂets&% r h S ﬂ&%ﬁk&i { armaceutically
57 g escriber Hergih giay .

activity he "pro er 1s no uring s

diceepasitde ararrikrs,osuldy asaifick €Rdmple, poluyinns;| aspemkdons, tablets, capsules,
encodi ng ?.[eporter.gen i nked to a Béonnter, ichis, .
LURERERSe LIXYY &gl ginyec CQEPOSIYERT: t F TP PIGRbFompositions may

AL A A B URZCORUASIIGR ray be s

saigle opainfliipld dost [fermsandhe @uloude v tigambinr apoparticulge pearmaceutical

expressi on;. erein expressi on of t reporter gene ..
CARipaTo i PEE) Boe SR ite Yosg AR iRk e ilired to clicit the
diesioédlfine Rpres@lbF éupreskih33] | n one enbodi ment, the

di agnostic nethods are carried out ex vivo in cells

[0131]t hat Swaiablepenaitesi gb dméndsteriegnthaipbarsnaspetacal preppgations rinclude oral,

on odi.ment . ..t he _di agnostic thods are carried out .. .

355 oA (e Sefy o BERe) EnTShineisha Rl bR Gnotuding
GRbtBaidoas, iGuRuEREDR, ifflvaied, iftededed dinttabieeslt aridoepidural) and by
produce nodified cells, and the nodified cells are :
rmaso-gesteelthbed 1t wilbbe undersioeq by thos ekitlsy i heethat the preferred route

; . . . 3 . : '
STFBN B Bhiart Wan SegaRe Bpnd el on P fin g A RClla by vary with
nfa¢thrsdaciiraytheeondition efitheutcipentng non- aut ol ogous
cells, e.aqg. ells at. are  all ogenei ¢ Qr xenogenei.c X

0132 ¢ + heo%%rlé%@nephg{ dnition, rogihEgELMetiocs o fagapting a disease or
SHQr&&tin o SiGeROLYNpGdigQt | des may be introduced into
the non- autol bgous cefls ex vivo to produce nodified
de) | s 1atrdducing mbaltdlisef seid dubjeatifl ) alpmiyrineleotide encoding a gene switch,

said gene switch comprising at least one transcription factor sequence, wherein
said at least one transcription factor sequence encodes a ligand-dependent
transcription factor, operably linked to a diagnostic switch promoter, wherein the
activity of the promoter is modulated during said disease or disorder, and (2) a

polynucleotide encoding a reporter gene linked to a promoter which is activated

by said ligand-dependent transcription factor, to produce modified celis;



i ntroduced into the subject. The non-autol ogous cells
may be any cells that are viable after

w0 c@ndpsent ati on i nto a subject, including, w PECDUS2008/010040
limtation, stemcells (suchlyas enbryonic stemcells
or hemat opoietic stemcells) and fibroblasts. [0137]
One enbodi nent of the invention relates to nethods of
dbagnosimigisteriag digasd toovaid sioddiedeells;and subj ect,

coNTpr i ing: ga I nt roduci ng. i nto non-aut ol ogous cells
((igma ‘f?_é‘f"y‘ﬁ% § Btlef ag’ee‘ﬂ‘@BecT?‘l‘?B’ a gene switch, said
gene syhdr6in xprBSibS bFﬂle?}Epérﬁeﬁ‘gE%fﬁlﬁictafeéﬂ% 5AiBslSect has said

factor sequence, wherein sai east one
tdispase disordeporfcapdisionsequence encodes a

| i gand-dependent. transcripti.on factor, operabl L

(0133] { Pcadm Glecermete T Biebes greRticire GREFERH ergvo in cells tha
afalve Bedryisolhtel Mo s41aRuUKjectl S modul at ed during said
di sease or disorder, and (2) a polynucleotide

[0134]encodilngone emperiment, ghadiagnarticdmethods prosamed avhitohintepducing the
[V d Vi.sald L.igand-dependent transcription . .
Rbinb A S, of g Tudenkb AR HRCHRE by, OIS Rolotl, Ry saia subiect 1o

sabdudeanbdifiedicelB| i thehodsfddlcedld Afceietintrodukd into said subject.
adm nistering | igand to said nodified cells; and.
[0135]det ectlnmge ﬁ@%@flmntgtbﬁ diagnostiedustheds agp earaied ovtdsawsi on

f sai | nd i ' . .
013612, 58, { SRR BB A B3Il B S5t i on
RUTG10AB0110,18084 @ells Bt [a@éI.SBc}gehaiccxfrexaﬁb‘gﬁtéiidTm’lhthe $ubgect, instead of
I I i de encoding t ene switch and the i
o ReRIs 1 %@%ﬂ%ﬂhfgtt ke PellBnelentidsa i be-ialiadyepdnto the non-

PuSIBEGEs @NIS Rido &f pRIABicd Aodfied QAL YARIGhE Mddifed Bel® may then be
a vector. In another enbodi nent, the polynucl eotide

antrodtioed inteethe gabjects wihe nomqautoldgoup otNnmal dwot angecells that are viable

encodi ng the.reporter gene.linked to,a pronpter are
R PO et 1uEet ierS R ianSub iBRtSH, A ciells Guch as
tdhbritome BRET édls R hBRd®paictc SRAT ¢I8) M fikrBYlale. any

ubject for which a diagnosis is desired. For

s
[0137]exanpl @ne embodimsntof themipveetianeslaterto insthedhpbidiagngsing a disease or
0 .or, .of a disease or disorder. The
§ﬁ§?§%PH%€§h§¥Qg8ﬁg Bh& that is predi sposed to a

dlap easiatrodudih® dfitde hon-@u@dlogotsiecell® @Enetpobmucleafidd ¥ncoding a gene
hi story, or environnental exposure. The subject my

be a nifisbr syl gme ydicdr campyisg at leastyone Hansggption dfcter sequence,
screenj f.ar ' of diso )

o pondpinthid el St ERERpRln Aol SRR R gAY figlnd-dependent
di agnosadcriptidnhfactoet dpeckbly finkddetol ndiephostin swatgh [peomatey, wherein the
di sease .or di_sorder for. whi one, or nore di agnostic

swi t cHAHYBYOf dhe PEAmROtER, ig; Pagled Qe spidk digpasgoe disgader, and (2) a

or di spiigficieotit ChcdiyYg RGestiradperetdnkda e pfRhfedwneth is activated
the invention include, wthout” [imtation, .
hyper prosaid kgand-dependent trawseripion factor st peeduce modified cells;
(b) introducing said modified cells into said subject;
(©) administering ligand to said modified cells; and
(d) detecting reporter gene expression;
wherein expression of said reporter gene indicates that said subject has said

disease or disorder.



cardi ovascul ar di seases, neural diseases, autoimune
di seases, graft versus host disease, transplant
WO 20000238661, bone di seases, gastrointestinal di BEERESR)8/010040
bl ood di seases, netabolic _g%ﬁgases, i nfl ammat ory
di seases, and infections. [0141] One enbodi nent of the
invention relates to nethods of preparing nodified

[0138]cel | s Inf aue andgpdosemyg the hodwaskeotide dinsodidgr thengene switch and the
subject, .conprising introducing.into cells of said
BObrEkbds Cheagine o FERRFIEeTe Uiy 5 PHEHGCS fie kit of one larger
$RIFuBRBEIS U 4. CH vEABRT IS aRGth&! ethGGRfifenORE: polynuclleoéisdte encoding the

transcription factor sequence, wherein said at le
@are switels and pto polyfucieatide spgoding ¢he wponetesens linked to a promoter are
| i gand- dependent transcription factor, operably |inked
Fsgﬂataipggﬁ%g‘gf"géeéw tch promoter, wherein the activity

[0139]0f t herHRraBRLebn whidPiHel BhBRHsHE il eitbds Atd c 8@ BEEMAY be any subject
di sorder, and (2) a polynucl eotide encoding a reporter o
denwhichrakdidgnasisals siesingst: eFornxianiple, she subj¢ol maycbepgnesthiatis exhibiting
| i gand-dependent transcriptiop facto tg..pr.oduce i
S0 gL aromp of A HS5esE nePlsouteoaf e tbikH RE o be one that is
ipPaéposel toelaald@zade0 o¥edlvoftier,0fe & aBOSd NEknstich, SRASH, history, or
or disorder in a subject, conprising: (%% ]
SOMrPRBenial g¥gosureahbic sePIpRs ana ke wember @fithe gergral public, e.g., as part
\%}E@S@&Eﬁingrfgr thé ?)evgfe Sébf;i‘giséa%%% hﬁBrd%FHleaﬁ ﬁﬁ?} | on,

erein expression of sald reporter gene 1ndlcates

[0140]t hat sEheddisdab¢ ectlishaler sabe dianesdssy the mi¢tBadsdel the divkntion may be
WD 2009/ 025866 . PCT/ US2Q08/ 010040 .- 39 wherein said .
AoYidiseass aipardeys fog 3¢ oS %rclpo%a(mmog%c ﬁ\ﬁtchapromoters are available.
U MIPIG! 60 diddEses SHCHRbIIBr2 wWARRE ma b Gjagﬂ_@éeﬁ ?f"lﬁe methods of the
sw tch conprising at [east one transcription factor
gepming e inckinds; ewntheat dlimitatiergs thyperprdlifenative i giseasas (e.g., cancer),

factor sequence encodes.a |igand- dependent .
(PP GRoPat Eral D5arsebi S TGS tFeacsqBHfiueyschost discase,
&y&nglqhntpfegmbﬁr bont8is8ists, $RBomedstiMalt His@bes Modd BRRBASRE, metabolic
i s nodul ated during said I sease or disorder, and (2)
alisepesisymilamaustory aliseasasdansgingectiepor t er gene |inked to a
romoter which is achivated b i | i.gand-dependent ..
011177 272 e il 8 e FyiioR i o iR St RRINE Mhodified cets

ﬁbﬂﬂiﬁ?ﬁfsﬁlg% disbdseion B0tded in HBYD;BQ, edipridim@t©dudifgintd Sells of said

useful for diagnosing a specific disease or disorder,

fibieelol) agolmucisptids ercording wgeng swiichcsidgensrswitch comprising at least
i LQEA G I | ve . . i CLt e

TR LR LSRRy A o o sequence

renecodss e Hgaid-dppeadent hahs@ipitiohi facton apessbyd linkedd e i ed@dstic switch

expr essi on onl duri.ng ecific disea or disorder ..
FRMBRERYhEED Hhe gehay ehabe SXHTRIET 1 R dyping said disease or
?Eéﬂé@é%,sﬁgi % BT diueRoHAE EfcoaRRC FebGrt&Séelne i@iﬁr:]lﬁgdHEd PPomoter which is

. 9., proliferation, apoptosi's, change -
axtivaied by said digend-depegdent|temsdriptioh flactanmte et medifisd cells.

where the gene swtch . conprises re . thap qne. .. : .
(0142 oS bt aeding oo dheaion FUEp e MEeRt o gjasppne a discase
Hr AWdREr i€ a subject, comprising:
d prising
(a) administering ligand to modified cells of said subject; and
(b) detecting reporter gene expression;
wherein expression of said reporter gene indicates that said subject has said

disease or disorder, and



nmet hods can be increased by conbining a di sease- or
condition-specific pronoter with a tissue- or cel

W0 yeAsBeci fic pronoter to limt the tissues i PCTIIB208/610040
di agnostic neasurenent occufg. Thus, tissue- or cel
type-specific pronoters are enconpassed wthin the
definition of diagnostic swtch pronmoter. [01441 As an
exanpl \ehmmdsasleragfgﬁsfb eclls ofsaph sbirckeamprigedfl bk polynucleotide

ra ters for sin nce ne rono
S hbE b eree S in SRS o RLE S 41Ees) e BARRBES fctor
| SeGhdHde, whdrkin saideat Médst dridfrdrR6kiption ﬁét@%é&luf:ﬁ’é‘et éhrcﬁdes ali OIgand-
growth factor receptors, protein kinases, r anme

cependeabtranscEpliomiasios, enesahly linked toptdiagnostie sw | promoter, wherein
%Rg g%t \Jd&to%)fﬁé"ingo%sot&fls glor&%%ge%ngr%&du(ﬁgdoafg 4t dlzs"orﬁern gnd 2)a

kpzilyralclmdde S linghxepphtesgent liokédto acmﬁﬁterrvﬂhai Bdactlvated by said
enes i ncl ude tunmpr associ ated antigen genes and

dgpensent tFanscrpOTLIAEtoEX pr essed i n neopl astic cel |'s
[0143]( e g grjro % ic i n%%%rtéfg I?)'f Cth lﬁ{\)egﬁgn frxﬁéy Be 'aﬂn‘g}%moter that is

prostate SpEcifiIc an prost a e spec
ars’efuj;dbr dp@ﬁpmh@@- $pecMidCdReadel b 41,soﬂdER mbngeringl thEnprogression of a
. sTn,

and
"}éﬁ\ T“&Tg‘rgr @iecﬁff}-e&hf' FIGSH Of TeHisity o ftEeatEsninpFxamples include,
q{'ltIEHuQ 'iﬁﬁh&'hoﬁ SAYERERS o ARG Hﬁ@ ExHibd Vﬂd?% 1%:4 o?&%{rﬁ eezxpressmn only

(e.g., enhancers) that~are known In e art
_uheﬁngl a gpecifiadisessei @ dmwoiden apd probees ofhgtrve tbate@élﬂtit increased or

ipvention are. di s IosedTJn he r.ef erences '
RS e gt Sion et SO e r{o5b 66 o PgiEration, spoptosis, change
RE TPHUSSL1a8 $hl 0RAD oxydéh ‘I’é\ﬁ: asg,{ dbmerasbodinhakb ewﬂe;re @he gene switch

tissue specificity able associ ated with each
progtastses morerﬁytnmrx@ntmrmnstwu&qmsf»ememq: dbedp¢aificiteebthe diagnostic

rﬁgtﬁg)&ng € n‘tafreg%zrdgt})p ﬁrﬁ gltsgagg er con“?iflt%;)rn(?snpce(élfJ ic promoter with a

elrr |re uence

Disseas of Q@loﬁﬁ%tsp@ﬁ&'ﬁnbfd?h&ht &BeﬂmltAlﬂliﬂ iti3addsOih Nehich a diagnostic
Her - 2/ neu (ERBB2/c-erbB-2) cancer 5,518, 885
JBEasHECRIT PcewP i They WSS er Self typesspcific Promaters| ase jencompassed

CARGEY antigen prostate
cancgrth'g?%%g?%géf%%%g%‘g}tunﬁ&h{é}téé‘e synporter thyroid
[0144]car ci nAsranGexaiipl3'66 diddask-spebific, prloffotéts,casefidr pronidférs 338 diagnosing

t hynosi ésﬁf breast, pancreatic, prostate 6,489, 463
chﬁeeérlng& ethe Erg&o&qrs egﬁggqgege%ogxggp les of classes of oncogenes include,

but are not limited to, growth factors, growth factor receptors, protein kinases,
programmed cell death regulators and transcription factors. Specific examples of
oncogenes include, but are not limited to, sis, erb B, erb B-2, ras, abl, myc and bcl-2 and
TERT. Examples of other cancer-related genes include tumor associated antigen genes
and other genes that are overexpressed in neoplastic cells (e.g., MAGE-1,
carcinoembryonic antigen, tyrosinase, prostate specific antigen, prostate specific
membrane antigen, p53, MUC-1, MUC-2, MUC-4, HER-2/neu, T/Tn, MART-1, gp100,
GM2, Tn, sTn, and Thompson-Friedenreich antigen (TF)).

[0145] Examples of promoter sequences and other regulatory elements (e.g., enhancers)
that are known in the art and are useful as diagnostic switch promoters in the present

invention are disclosed in the references listed in Tables 1 and 2, along with the



cartil age-derived retinoic acid- chondrosarcons,
6, 610,509 sensitive protein manmary tunor insulin
WE2We0ERweé ¢ cancer 6, 716,824 PEG 3 cancer 6, 7B71/62808/010040
tel omerase reverse transcripjgpse cancer 6,777,203
mel anoma differentiati on associ ated cancer 6, 841, 362
gene-7 prostasin cancer 6,864,093 telonerase
chscasefdisardeiGlable 1) cmhssme spe@Béifyb Okable 2k hisneiaterdiwilkh nach promoter.
-erbB-2 cancer 7,030, 099 rost at e.specific nbr ane
ﬁhei BE%“??F‘os*F%‘Eeé‘CESaﬁ‘&%%S?‘? 0‘3‘7, Ag 1€ %c&%n%%rﬂgem mcorporated by
TefeAcO ZBthelrehfifgty.ase RNA cancer 7,084,267 prostatic
aci d phosphat ase prostate cancer 7,094,533 PCA3dd3
prostate cancer 7,138,235 DF3/MJC 1 cancer 7,247,297
g?f’)](l)ll I, cancer 2001/0011128 WO 2009/ 025866
6%2008/ 010040 -41 cycl ooxygenase-2 cancer

2002/ 01Q7219 super PSA progtate cancer. 2003/ 0078Pa4nt/Published
$kp2 cahEWROEEEEABANSA51  PRL- 3 DiseasetisordeE ol on  Appiication No.
¢ancer 2004/0126785 CA125/MI7S2 ovarian cancer
26520 ERBBY oxprbBB2 v ar i an cesaster 2005/ 0031597 5,518,885
(W/ 0124068 TRPWME prostate
L3198 06/ 0188990 RTVP gl i-oki90d8Pb16731  FARH 2o
prasialysineancer, breast 2007822439 cancer tel|d)824794
reverse—t+ranseriptase—ecanecenr—2007/0059287 A4 o4 ‘,5' o6
pPEISEALH SPACHIFATGFR s di seas Brosiafe HICCr any | oi d 919,652
PuRiafAs8dimPHoR e sSRIpofteZ Nel MelyrsidtargdsiBa °, 643, 140015,376
H19, IF-1, IGF-2 cancer 6,306,833
thymosin 15 breast, pancreatic, prostate | 6,489,463
cancer
T cell factor cancer 6,608,037
cartilage-derived retinoic acid- chondrosarcoma, 6,610,509
sensitive protein mammary tumor
insulin pancreatic cancer 6,716,824
PEG-3 cancer 6,737,523
telomerase reverse transcriptase cancer 6,777,203
melanoma differentiation associated | cancer ' 6,841,362
gene-7
prostasin cancer 6,864,093
telomerase catalytic subunit; cancer 6,936,595
cyclin-A
midkine; c-erbB-2 cancer 7,030,099
prostate-specific membrane antigen | prostate cancer 7,037,647
p51 cancer 7,038,028
telomerase RNA cancer 7,084,267
prostatic acid phosphatase prostate cancer 7,094,533
PCA3443 prostate cancer 7,138,235
DF3/MUCI1 cancer 7,247,297
hex II cancer 2001/0011128




waEN®Ig2ses ders 6, 320, 038

precursor of the Al zheiner'

s Di sease Al zhei ner'

S

di sease 5,853,985 A4 anyl oid protein neuropeptide FF

stress 7,049, 132
psychopathologles 7,087, 385

endopl asm ¢ reti cul UPCBUSBES010040
el enents ypocortin I

tyrosi ne hydroxyl ase

neur ol ogi cal di sorders 7,195,910 conplenent factor 3;
_s»eyalnmwha}ieeﬁ [ an _zammti on % c&iﬁbr822 A_3 ti ssue | 2002/0107219
i IIIII IJI ||Cl Cll | U'JI UL CI II v IICUIIUL I QII] Can\anv
ESWSI 590 3 (TINP.3) autof IRAGHrAEE e, | nf | addPPOR75224
pékpX Uundr necrosi s Tactor reégemlepr autoi mMmune di|S®83A109481
5959 094 tunpr necrosis factor-a inflanmmtion
6PB373784 peroxi sone prol i f skeiastaticaeidncaness 2004/0126785
imﬁ‘@‘l 6, 870, 044 Tecent oL [ I A T monpancrg
secreted phospholipase A2 chéé%é%ﬁﬁg h disordercklolowo126824
20APB8B174448 aut oi nmmune di §$@aatan dantéranmmat i on %0340031591
IH-p+e—diserders—5,965-790—h—obesity—b5; 698, 3891\
2665325866 PCT/ US2008/ 01004 BVELBRCE 1o pr ot e 52805/0124068
ORggiNly, di abetes 7, 045,794 o1l %ﬁglcorm 7,139, 554/0188990
| 30_anoxia 5,681 706 exciflatory amno acid
{ Radndhorter-2 nervous systerghgchen1a 2004/ 01711(0806/0216731
VETSSs remat—farture 200610614 ot 11§
ESI-TéAg?EDoxyI ate prostate disof ge?Sfatiﬁﬁ)é%b%efé%S 2007/0032439
neduct ase, SIM Bax apoptosi|§*%44, 310 fas apdptosis
5 t818Bereaéverbd@ans3APRLOST S 7| 2RoeP24 2007/0059287
A4 amyloid protein Alzheimer's disease 5,151,508
amyloid B-protein precursor Alzheimer's disease 5,643,726
precursor of the Alzheimer's Disease | Alzheimer's disease 5,853,985
A4 amyloid protein
neuropeptide FF CNS disorders 6,320,038
endoplasmic reticulum stress stress 7,049,132
elements
urocortin II psychopathologies 7,087,385
tyrosine hydroxylase neurological disorders 7,195,910
complement factor 3; serum amyloid | inflammation 5,851,822

A3

tissue inhibitor of metalioproteinase-
3 (TIMP-3)

rheumatism, cancer,
autoimmune disease,

5,854,019

inflammation
p75 tumor necrosis factor receptor autoimmune disease 5,959,094
tumor necrosis factor-a inflammation 6,537,784
peroxisome proliferator activated inflammation 6,870,044
receptor/IIA-1 nonpancreatic
secreted phospholipase A2
SOCS-3 growth disorders, 2002/0174448
autoimmune disease,
inflammation
SR-BI lipid disorders 5,965,790
Ob obesity 5,698,389




PINK-1 PI-3 kinase/ Akt pathway 2006/ 0228776 di sorders
Tabl e 2 Pronoter Sequence Tissue Specificity

wa0e/e58Rubl i shed Application No. troponin TPGRESD&010040
muscl e 5, 266, 488 nyoD nuscl g4b, 352,595 actin nuscle
5,374,544 snooth nuscle 22a arterial snooth nuscle

837, 534

utrophin miscle 5,972, 609 nyostatin nmuscle

sé4 m@Rasesnoot h nuscl e nyg

1$|bnsit)ediayetehai n snoo

t h045,294

ad Zan o1 0 .
O, 70U, o010 —Ccararat—at

muscl e 7,193,075 M|

TGRS

T 1T71T°C CCIL [JIULCII

rﬁa}ﬂﬁg‘&ae 2002/ 004205

77,138,51 1

4
|
q
S
d
0

nagohel i n snmoot h nmuscl e 200348457494 MYBPC3 5,681,706
tar di omy/ocytes 2004/0175699 | Tal a-tubulin neurgns
5 eEG‘lat@B’ AMIpQ, ?@Fi é’@lﬂﬁRﬂr%?F 2adr ASTVONS fysten ischemia e r4194/0171108
5, 02 TCAVFZ )y —y=armi not Td—type A
H%ggt 2r hi émocarmus 6, 066, g%‘yarlg 1ug%bunl t neuragn 2q06/0014931
niLdMt, pypirolige @eyibokylatene neur pnsstdie disdrd2d? r ecept2006/0134688
Iedustdeel SIMpr eseni | i n-1 neyrons 6, 255,473 WO

2000/ 0258686 PCT/ LIS2008/ 0100

0 -43

LTI I o0 00T ol oonvovOr-o=oY

d&%i um cal modul i n- dependent

apeREBF ai n 6, 509, 190

5,744,310

Kigp@se Ila CRFZa receptor bf

(1,525 nerve
fRnty

5,888,764

growth factor neurons 2003/ G P-2 receptior

gbbe3 brai n 2002/ 0045173  tyq apbptbsiansgl ut arri nase 7,202,024

STBKGTCon acsat ur ase ki | IIOUBRTANG paay | Z00BI0Z287T6
Table 2

Promoter Sequence Tissue Specificity I::;;‘:itggglllis#:i

troponin T skeletal muscle 5,266,488
myoD muscle 5,352,595
actin muscle 5,374,544
smooth muscle 22a arterial smooth muscle 5,837,534
utrophin muscle 5,972,609
myostatin muscle 6,284,882
smooth muscle myosin heavy chain | smooth muscle 6,780,610
cardiac ankyrin repeat protein cardiac muscle 7,193,075
MLP muscle 2002/0042057
smoothelin smooth muscle 2003/0157494
MYBPC3 cardiomyocytes 2004/0175699
Tal a-tubulin neurons 5,661,032
intercellular adhesion molecule-4 neurons 5,753,502
(ICAM-4)
y-aminobutyric acid type A receptor | hippocampus 6,066,726
B1 subunit
neuronal nicotinic acetylcholine neurons 6,177,242
receptor 2-subunit
presenilin-1 neurons 6,255,473




whyponmbanus,

nmegsi n renal
5,082,779 GDF-9 ovary,
pituitary,

t est

es, 7,227,013

cells 6,790,617 prolactin pituitary

pl acent a PSP94 pr oSPEL/BS2008/010040

2003/ 0110522 NRL; NGAL mampyy gl and 5,773,290 [ong
whey acidic protein mammary gl and 5,831,141 manmmary
associated anyloid A mammary ductal epithelial

2 @8lbiun-0a18ibdubeidependentd ot hel| iforebraandot hel i al cel|l&6509,190

b k8¢ B46 sergl ycin hematopoi etic cells 5,340, 139
patelet-endot-helHal—eel—adhesion—platelets,

|| &REselaceRior 5 668, 012 ol e¢BFBR 1 ( PECAM 1) 7,071,323
¢RERE s, gtg 'S Tie receplQEuloyt 0Si NE KiNAase€ | 2003/ 159159
bndot :gﬁl)‘bﬁﬁl * s, bone 5,877,020 marrow KDR/fil K-1

b 1 R Ee¢qeatorcel | s 5, 888, 765

gehbmgili n endot hel i g

12002/0045173

Z AL

[ec tyrosi ne ki nase hemat opg

i etlc stemcells

g

¢etH 6—16 oy €ER5 ||yc| Ot auu aphotd 638374
(@He;[trdeﬁgﬂfm%ﬁem d cells E'f(g %@i pl at el et 5,643,746
gikaoprotein Il b hemat opol et |k@ra@ﬁb¢}$es6 884,616 |6,596,515
preproendothelin-1 endothelital cells 7 067 649

i| ftearay&{erindesayrase ndi ng pr ot ekia mononucl ear cel 1|$2002/0151018
2 LR239984 CD34 hemat opoi[ €L F cqfEm Cel 155, u%,ﬁﬁ%n

),pﬁﬂﬁqtiﬁtﬁg li ver WD 2009/ 025§

11219 C/ N1200

3@@?@/ U82008/ 010040

1ﬁ1 V. Wadl

5,08%779

+ hat

liver

d
ls Dl CIII vcrl D ZCU\JI UlZLJ0F '-rUJ. \A IICI gcu S
¢ %ﬂ?’%Pt changes i n expressi g r?vi“g% F@S’dur in spec i $72/-013
di seases or disorders and f H¥PYR/ARUST in the
present invention include, \WPlaseRe |initati on tlhe
JPIPo4(al ong W th the associared di seaser o sor deiyy03/0110522
llisted in Table 3. Table 3 L
NRL; NGAL mammary gland 5,773,290
long whey acidic protein mammary gland 5,831,141
mammary associated amyloid A mammary ductal epithelial | 2005/0107315
cells
endothelin-1 endothelial cells 5,288,846
serglycin hematopoietic cells 5,340,739
platelet-endothelial cell adhesion platelets, leukocytes, 5,668,012
molecule-1 (PECAM-1) endothelial cells
Tie receptor tyrosine kinase endothelial cells, bone 5,877,020
marrow
KDR/flk-1 endothelial cells 5,888,765
endoglin endothelial cells 6,103,527
CCR5 myeloid and lymphoid 6,383,746
cells
CDl11d myeloid cells 6,881,834
platelet glycoprotein IIb hematopoietic cells 6,884,616
preproendothelin-1 endothelial cells 7,067,649
interleukin-18 binding protein mononuclear cells 2006/0239984
CD34 hematopoietic stem cells 5,556,954
Tec tyrosine kinase hematopoietic stem cells, 6,225,459




Gene Di sease/ Di sorder Patent/Published Application
No. MH1, MsSH2, MsH6, PMS1l, APC Col orectal cancer

w(Q 20482846 LEF-1 Col on cancer 2002/ 0169300 F2PCEUSINE010040

Col on cancer 2002/0187502 T4F-(3 type Il receptor
Col on cancer 2004/0038284 EYA4 Col on cancer
005/ 0003463 PCA3 Prostate cancer 7,138, 235 K2

PrAfst3t e cancer 6,303,361 PREBTcEB Prostate cankli}OS/0125849

22 AN AL

etastases LUULI UU'UU'-!-\)T I"\J' IVI' J. I"I ostate—cancet

2002/ 0042062 PCADM1 Prostate cancer 2003/0100033

[0146]PCA3dd3ther @shent thatCexhetsit cﬂeﬂ%@é thl &ffeddionPefdls during specific diseases or

Pr ost at e-cancer 2006/ 0275747 PAcP
Ahenrdere and thesefora argaisoipb 8y hepaeent ingersipnadnelude rwsigdroustpitation, the

I&gggaéé@’o\fntﬁ e RSt hioé!aesre/d s%PaCeE);h& e%gra%%e %0 1 D

i'ncorporate
NCS: 1, 3 of the U S. patent Hepatocellul ar cancer
2002/ 0115094 application publication 2002/ 0115094,
i h@Blegbrated by reference herein SEQ ID NO 1 of the

atent U~ S Hepatocelturar garcinoma 2005/ 0037372p Publish
gppl i cation fdwei cati on 2005/ 003DBEBe/Pisexstepor atle ;t?nzazo;std
rief erence herein ATBo Hepatdgcellular carcinoma )
2 CMBHQZBIS'I-% M/EHQ,(RMS(D,Z&BGG RIB[()IH&ED&B)/C&lOO4O -14B148,016
'Yy 1 D 2 + ho |I Q Nnat ant L\/Qr ~aNn~Ay
Z d6H6042420  appl i cation pUtal %F%ﬁf 2007/ 0042424902/0169300
INCQERBIort €d Dy reference NerdibMcancer 2002/0187502
TGF-f type Il receptor Colon cancer 2004/0038284
EYA4 Colon cancer 2005/0003463
PCA3 Prostate cancer 7,138,235
K2 Prostate cancer 6,303,361
PROST 03 Prostate cancer metastases | 2002/0009455
PCAM-1 Prostate cancer 2002/0042062
PCADM-1 Prostate cancer 2003/0100033
PCA3443 Prostate cancer 2003/0165850
PCAV : : Prostate cancer . 2006/0275747
PAcP Androgen-insensitive 2006/0294615
prostate cancer
SEQ ID NO: 1 of the patent Liver cancer 5,866,329
5,866,329, incorporated by reference
herein
SEQ ID NOS: 1, 3 of the U.S. patent | Hepatocellular cancer 2002/0115094
application publication
2002/0115094, incorporated by
reference herein
SEQ ID NO: 1 of the patent U.S. Hepatocellular carcinoma | 2005/0037372
application publication
2005/0037372, incorporated by
reference herein
ATB, Hepatocellular carcinoma | 2006/0280725




CSA-1 Chondrosarconma 2001/0016649 SEQ I D NOS: 1-15 of

the U S. patent

reference herein SEQ | D NCS:

Pancreati c cancer
wa@ppbiozssé on publication 2001/ 001665 1,

2001/ 0016651

-15 of the U S. pa

Pancreatic cancer 2003/0212264 application

publication 2003/ 0212264,

i ncor porated by

ref er

i ncor pPCHUSH0OHY10040

t ent

ence

heBE) 1D SYIR 712 3f ¢teestU. Sc paeer | 100&/dA0&B107  Ur b- ct[f2007/0042420
Brapplidationpablicatiof3/ 0143546 |BCU399 Breast cancer
20087/00804028incd; t& Bpst cgncer 2004/0029185 Qyr61
Bre@edncEfstefl 2004/ 0086504 (DI APH3 Breast cancer
2005/ 0054826 SEQ ID NOS: 1-124 of the UL S patent
Br(é%%-tl cancer 2007/ 0134669 é?dmndmancomapubl i catfi 191/0016649
2 1 ELEITIIL ST T 11 Rz
43 % F, 5 gﬁﬁ;ﬂ) ¥ B by P e, ooy 01 ol /0016651
hy ggg‘P %@4& cancer 2003/ 0068661 |L-8
P dr ISAEPODEBPY096741 SEQ I D NOS: 1-278 of
tﬁéfe(?nse hewsiat ol ogi cal cancgrs 2002/ 0198362 patient
q 9 281198362, T ICOT por at gshi
e lcat%ﬁ égﬁ%f@@?/&ggp A e e B0 vy 20212264
Lg@ ? 7 ?%% DAP- Ki nase, HOXA9 Non-snd| |
g I Fae8PORERPY 224509 ARP O ear cell repal
qaFETHEH®TB004/ 0010119 i nfll anmat ory di sorders [Nok
ncer 2005/ 0053931 Q3 déaidefN Cancer 2002/0055107
2006/ 0216231
Urb-ctf Breast cancer 2003/0143546
BCU399 Breast cancer 2003/0180728
TBX2 Breast cancer 2004/0029185
Cyr61 Breast cancer 2004/0086504
DIAPH3 Breast cancer 2005/0054826
SEQ ID NOS: 1-24 of the U.S. patent | Breast cancer 2007/0134669
application publication
2007/0134669, incorporated by
reference herein
Human aspartyl (asparaglnyl) beta- CNS cancer 2002/0102263
hydroxylase
BEHAB CNS cancer 2003/0068661
IL-8 Kaposi's Sarcoma 2003/6096781
SEQ ID NOS: 1-278 of the U.S. Hematological cancers 2002/0198362
patent application publication
2002/0198362, incorporated by
reference herein
BLSA B-cell cancer 2003/0147887
BP1 Leukemia 2003/0171273
DAP-kinase, HOXA9 Non-small cell lung cancer | 2003/0224509
ARP Clear cell renal carcinoma, | 2004/0010119
inflammatory disorders
Nbk Renal cancer 2005/0053931
CD43 Ovarian cancer 2006/0216231




WO 2009/ 025866 PCT/ US2008/ 010040 -46 SEQ ID NOS: 1-84

of the U S. patent Ovarian cancer 2007/0054268
w@ppbiozssé on publication 2007/ 0054268, i ncor poPEr/Es2008/010040

reference herein 07-hcG 064{3CG 06e-hCG U erine

tunors 2006/ 0292567 05-hCG Tt 8-hcG (33-hCG MIAls

Hor none i nsensitive 2006/0204957 cancer (A d- 35,

DSEQEID NS0 -8 afl thé Bk Sitpatemt 20BALBHEABEO LACE- 1 | CAATHO054268
6 apiitaidd pulidaiol)/ NTAF11150 | Cancer 6, 174, 679  P§5
0noOT/00426B! it &pbrataiwer S5, 173,215 Tel onerase (ancer
‘Qé}g{egggﬁéglg CYP 1 B'1 Canger 2002/ 0052013 1443-3a
ncer 2002/ 0102245 NES 1_(Cancer 2002/ 0106367 [CAR-1

S

C8hde6, BOOLH PG, HVE , MA@ iomor002/ 012012006/0292567
FRE-hCCP8eicGEAZWMA32329 Ephrin B2 Cancer

DNAND/ N128794 \A ALY Caoanecaor 20N N1 42449 Ccl I 1290 | Cann~rny

- LOUT LU VvV L ATl \ UL LT .

bOoA 43154 €35 Cancer 20Q51UEEGISSERS Cancgbdg}mowﬂ
P002/ 0159986 BUB3 Cancer 206279160403 PoI ymarclse

CERRA5CONke] 2003/ 0017573 t-"l‘(tﬁ'n ] 2003/0099660

ChAdelE-12003/ 0044813 pat ent &pptdrcat i on publ i catfiteip4,131

DOANAL ANAAOQT £ la H N

l
2003/0040476 SEQ 1D NOS: 18, 20, 22 ofthe U.S
(
C

1T UT PUl cucu U TCT T CITCCITCT T 11 } V. |
L b5 051260 Cantt 67

P65 oncofetal protein Cancer 5,773,215

Telomerase Cancer 2002/0025518
CYP1B1 Cancer 2002/0052013
14-3-3¢ Cancer 2002/0102245
NES1 Cancer 2002/0106367
CAR-1 Cancer 2002/0119541
HMGI, MAG Cancer 2002/0120120
ELL2 Cancer 2002/0132329
Ephrin B2 Cancer 2002/0136726
WAF1 Cancer 2002/0142442
CIF130 Cancer 2002/0143154
C35 Cancer 2002/0155447
BMP2 Cancer 2002/0159986
BUB3 Cancer 2002/0160403
Polymerase kappa Cancer 2003/0017573
EAGI1, EAG2 Cancer 2003/0040476
SEQ ID NOS: 18, 20, 22 of the U.S. | Cancer 2003/0044813

patent application publication
2003/0044813, incorporated by
reference herein

HMGI Cancer 2003/0051260

HLTF Cancer 2003/0082526

Barx?2 Cancer 2003/0087243




HLTF Cancer

2003/ 0082526 Barx2 Cancer
2009/ 025866 PCT/ US2008/ 010040
wWQ20098286834, 36 Cancer
application publication 20030108920,

2003/ 0108920

2003/ 0087243 WO
-47 SEQ I D NCs: 18, 20,
of the U BIT/ps106$1010040
i ncor porated by

reference herein Cables Cancer 2003/0109443 Pp 32r1

Cancer 2003/0129631 BMP4 Cancer 2003/0134790 TS
1 SEPBIIBNCGEN G 8y 2R Q0 331) B393@4 | Oducdrear 2003/0108920
$ pf @@ Sapaestiapplicgiopr ot ei n|{Cancer 2003/ 0157072
P Wi dBEA20030168908/ 0166217 SEMA3B Cancer
? f&ﬁ@@ﬁgrefﬁ@@%ﬁ&@&er mul tiple sclerosis,
2003/016689 inflammtory disease Fortilin Canger
200Ble§172388 SEQ I D NO 1 ¢fCantrs U.S. pat ent C4r2088/0109443
200340215833 —appticattonpubiicat+on—26063/6215833
i ‘pggrzﬁgr ated by reference hgjragf‘?{ | GFBP- 3 Cancer 2003/0129631
2004949005294  Pol yhoneoti ¢ 2 Caagger 2004/ 0006210 2003/0134790
[ngN:RLCancer 2004/ 0077009 SEQ D NOS—1,—3 ofl the
VISI0gRkdnt Cancer 2004/ 008(>§Pecerappl i cation 2003/0139324
PRRIclaALdiRd e - rared by T eTeneigg0157072
her((e:|l n %\ ncer 00471014 gg% m R15, m R16 Cancer
2P07A0RB2112 Headpi n Cancel (Zﬁoet/ 0180371 PAOh1/28R8)0166217
A laXe KaYal Lh s J&Ilsi-"l nnnnn aYaYaY Wi aYaYsEsY late)
(%EMA:;B.UULH ULLUL’-I-J. L [Jp'U, athe \MIIL:CI £LZUUJI] UUJ 566§/0166557
MOGp Cancer, multiple sclerosis, | 2003/0166898
inflammatory disease
Fortilin Cancer 2003/0172388
SEQ ID NO: 1 of the U.S. patent Cancer 2003/0215833
application publication
2003/0215833, incorporated by
reference herein
IGFBP-3 Cancer 2004/0005294
Polyhomeotic 2 Cancer 2004/0006210
PNQALRE Cancer 2004/0077009
SEQ ID NOS: 1, 3 of the U.S. patent | Cancer 2004/0086916
application pubhcatlon
2004/0086916, mcorporated by
reference herein
SCNSA Cancer 2004/0146877
miR15, miR16 Cancer 2004/0152112
Headpin Cancer 2004/0180371
PAOK1/SMO Cancer 2004/0229241
Hippo, Mst2 Cancer 2005/0053592
PSMA-like Cancer, neurological 2005/0064504
disorders
JAB1 Cancer 2005/0069918
NF-AT Cancer 2005/0079496
P28INGS Cancer 2005/0097626
MTG16 Cancer 2005/0107313




PSMA- | i ke Cancer,
JAB |
we289MedB6Cancer
WD 2009/ 025866 PCT/ US2008/ 01&040
2005/ 0123538 HDAC9 Cancer

Cancer
2005/ 0097626

neur ol ogi cal
2005/ 0069918 NF- AT Cancer

MIGL6 Cancer

2005/ 0064504 di sorders
2005/ 0079496
2008¢ DUS2084/®10040
-48 ErbB-2 Cancer

2005/ 0130146 GPBP Cancer

2005/ 0130227 M320 Cancer 2005/0153352 KLF6 Cancer

R(Eﬁﬁ%-(2181374 ARTS | Cancer mﬁﬁér0266443 Dock 3 2005/0123538

TETEERBer 2006/ 0063411 DELT/QJaRF?ﬁS Cancer os/0150146

‘_Qﬁﬁjﬁ)088825 RapR6 Cancer 2@QGt&499676 StarD 10 2005/0130227
rancer 2006/0148032 Cizl Cancer 2006/0155113 HIJ 1

CME20 2006/ 0194235 RapR7 <A?r@@e¢r 2006/ 0240021 |AR945/0153352

C 200610292154 —Sef—Can UUOI 0293240 Kitiq

EXAES 2007/ 0072218 SCA- 1 MCBRTer 2007/ 0128503 20030181374

TARTBIType |1 receptor CancgiCaAt&2/ 0064786 2005/0266443

GCA gccnr\I at ed aehes () aht ral | arfcrl fl S R '743’ 003

pRock 3pg| ycyt hemi a vera 6, 686332533 SEQ ID NOS: 4,2086/9041111

I g inkkig-g Patent I'schema 5,9 /5,948,037, 2006/0052320

jincorporated by reference herein Vezfl Vascul ar

dMBiaers 2002/ 0023277 Cancer 2006/0068411
DELTA-N p73 Cancer 2006/0088825
RapR6 Cancer 2006/099676
StarD10 Cancer 2006/0148032
Cizl Cancer 2006/0155113
HLJ1 Cancer 2006/0194235
RapR7 Cancer 2006/0240021
A34 Cancer 2006/0292154
Sef Cancer 2006/0293240
Killin Cancer 2007/0072218
SGA-1IM Cancer 2007/0128593
TGFp Type II receptor Cancer 2002/0064786
GCA-associated genes Giant cell arteritis 6,743,903
PRV-1 Polycythemia vera 6,686,153
SEQ ID NOS: 2, 4 of the U.S. patent | Ischemia 5,948,637
5,948,637, incorporated by reference
herein
Vezfl Vascular disorders 2002/0023277
MLP Dilatative cardiomyopathy | 2002/0042057
VEGI Pathological angiogenesis | 2002/0111325
PRO256 Cardiovascular disorders 2002/0123091
AOP2 Atherosclerosis 2002/0142417
Remodelin Arterial restenosis, fibrosis | 2002/0161211
Phosphodiesterase 4D Stroke 2003/0054531
Prostaglandin receptor subtype EP3 | Peripheral arterial 2003/0157599

occlusive disease




M.P Dil atative cardi omyopat hy 2002/ 0042057 VEGQ

Pat hol ogi cal
w@2andiozsses cul ar
At her oscl erosi s 2002/ 0142417
fibrosis 2002/ 01
4D Stroke 2003/ 0054531 Prostagl andin receptor

r

est enosi s,

angi ogenesi s 2002/ 0111325 PR0256
di sorders 2002/0123091 AGP2 PCT/US2008/010040

Renodelin Arteri al
1211

Phosphodi est er ase
subt ype

[hr ombosi s 2007/ 0160996 U. §

$.dieadeent appl i catior

FRARRr i pheral arterial ZOOJIHI:hBZEéaﬁd&mcI usi ve (ixed4014706

O—2009/-025866—PCTH-US2668/-640040 P—Hear+

QR der s 2004/ 0014706 HOP | CORGEM! al‘éFarh@é?atsedl e004/0029158

Q4 AYRDS T -4 SERe DS Nedrent 1{ A opldkpe U. S, pat ent| 2004/0087784
L &¥¥%n QQl‘fda99§7784 appl ifcation” publication

2 ted by reference herein |PLTP

9 6f£86 ¢ bmcbﬁs\%és’dgﬁ ar 2006/ 0252787 di sease,

ly%e ergltnerol em a, Tangijer's disease, famlijal HDL

i@MtPl enCy di sease SEQ | D NORthdroscler8sis,hascul& of| 2006/0252787

\
(
AR
At
f
(
1
f
f
A
N
q
1
)
2

28, 32 of the U.S. patent application
publication 2006/0228706,

incorporated by reference herein

publ i cation 2007/0160996, i ng @lgggmgymareference
lerein UCP-2 Stroke 2002/ 01' 1erﬂh e E@nconi 's
A\neni a 2006/ 0070134 Codani n- p 2 ] 331
SEQ ID NOS: 1, 6, 8 of the U ﬁé‘bF A-d&5ehdent
iisememmds 163,893, 1atthet 5 TH6GnB&s | ncor por at{exhoby0160996
e 51 pdtnt bfpIRVaBBR uf,][@d’aﬁbﬁ Rgsistin Type Il di abgtes
0087/81 Omc&;,% n Di gbetes 2003/0202976 |SEQ ID
%27%8%5%}.5‘]? 7 of the U $. Diabetes, hyperligidema
UCP-2 Stroke 2002/0172958
FLJ11011 Fanconi's Anemia 2006/0070134
Codanin-1 Anemia 2006/0154331
SEQ ID NOS: 1, 6, 8 of the U.S. Insulin-dependent diabetes | 5,763,591
patent 5,763,591, incorporated by mellitus
reference herein
Resistin Type II diabetes 2002/0161210
Archipelin Diabetes 2003/0202976
SEQ ID NOS: 2, 7, 16, 27 of the U.S. | Diabetes, hyperlipidemia 2004/0053397
patent application publication
2004/0053397, incorporated by
reference herein
Neuronatin Metabolic disorders 2004/0259777
Ncb5Sor Diabetes 2005/0031605
7B2 Endocrine disorders 2005/0086709
PTHrP, PEX Metabolic bone diseases 2005/0113303
KChIPI Type II diabetes 2005/0196784
SLIT-3 Type I diabetes 2006/0141462
CX3CR1 Type II diabetes 2006/0160076
SMAP-2 Diabetes 2006/0210974
SEQID NOS: 2, 8, 12, 16, 22, 26, Type U diabetes 2006/0228706




pat ent application publicati
i ncor por at ed by

walt@onzsss 2004/ 0259777 Ncb5or

on 2004/ 0053397,

ref erence herein Neuronatin Metabolic
D abet es 2005/ POBUSHES/010040

7B2 Endocrine di sorders 2005&9086709 PTHr P, PEX

Met abol i ¢ bone di seases 2005/0113303 KChl PI

di abetes 2005/0196784 SLIT-

3 Type Il di abetes

Type I

(ICG?JE)X41462 CX3CR1 Type |1

Dinldtes es 2006/ 01600711)06/0264611

:ZI‘MD Dabet-es—2066/-0210974—SEO+DB-NCS:
Jeﬁ% 26, Type |1 diabet eq DooRFoERs 28, 3?“&9/0036737
tthe U S. patent application 6%$tf’-‘2‘,°&t P8Ity 006/ 0228706,
i Y13, 9UEIERRE NeTrs; 20097 0258066 1 5007/0122802
B 28{6 %ﬂﬁg&% %j RFX D| a etes 2006/ 0264611
| ; 4 6 l
i3 6 %% 1 071/ 0036787 resistance,
d s? o R 105 19, 14, 18, 24, Diabetles
; oY agplicatign py 1°a§‘2n 34, 44, 50, 54, 60, 62, 68,
74?00y@12%%)2 worpggated by 110 of the U S patent
arspﬁere@a@ h@fﬁllpubl ication 2007/0122802, incorporated by
r nce terer m UCP2—Body g
2%@%127600 Ob receptor Bcﬁ%/ \’XE %l?déélbzécl)%aers 2002/0127600
2@Pre0d@ac 76  Cb Bodywei ght |Baigrvasgls (R%dér921421%02/0182676
[’I‘JI Wurcdenener at : Ve ’)f\f\1/fn’)1 771 rll c-r\rdarc- |\|
$Oh ; zophreni a 2002/ 0045577 g}%‘é@’ﬂ%@t fisprdggs,i zopr%OQﬁ(OgMﬂ“
IR 006481 NRG T AG I SCHINQRbUeBhaa 2 009495 1/0021771
disorders
NRG-1 Schizophrenia 2002/0045577
Synapsin I Schizophrenia 2002/0064811
NRG1AG1 Schizophrenia 2002/0094954
AL-2 Neuronal disorders 2002/0142444
Proline dehydrogenase Bipolar disorder, major 2002/0193581
depressive disorder,
schizophrenia, obsessive
compulsive disorder
MNR2 Chronic neurodegenerative | 2002/0197678
disease .
ATM Ataxia-telangiectasia 2004/0029198
Ho-1 Dementing diseases 2004/0033563
CON202 Schizophrenia 2004/0091928
Ataxin-1 Neurodegenerative 2004/0177388
disorders
NR3B Motor neuron disorders 2005/0153287
NIPA-1 Hereditary spastic 2005/0164228
paraplegia
DEPP, adrenomedullin, csdA Schizophrema 2005/0227233
Inf-20 Neurodegenerative 2006/0079675
diseases
EOPA Brain development and 2007/0031830
degeneration disorders
SERT Autism 2007/0037194




AL- 2 Neuronal disorde
dehydr ogenase Bi pol ar
waeleppesssee di sorder,

rs 2002/ 0142444 Proline
di sorder, nmmjor 2002/ 01935
schi zophreni a,

81

obsessi vePCT/US2008/010040

compul sive di sorder MNR2 Chr
2002/ 0197678 di sease

2004/ 0029198 Ho-1 Denentin

ni ¢ neurodegenerative

ATM At axi a-t el angi ect asi a

di seases 2004/ 0033563

C(ERZPQE Schi zophr eni a 2004/ 00918&BDdmaAt axi n- 1 L;002/0049177
Ned+edege gtre—2004+-0177388—di-serders—NR3B—Nb-oF
SERR AV 08 Ber s 2005/ 015328 PIAMIOBR 1 Hor edi t ar y| 2005/0153927
smagpp c 2005/ 0164228  par apl| esaypblsis, adr enomeduigoR/bo72066
¢sdA Schi zophrenia 2005/022%233 I nf - 20
r\I&MBHé@ener ative 2006/ 00796 78vendlepelypesis EOPA Br|ad(§3/0072758
q prrent—and—2007/003183¢ rer atTon dirsord
T o 30071 0037194 V| STOETEIRbRG 2003/0084464
PRESIHRIREMBIMOB - 51 FRP- Faﬁilﬁaladﬁﬂ)lﬁﬁ&id 004912003/0138826
$erum anyl oid A G aucoma 20( S8 2# abd¥Prhsulin
(st eoporosi s 2002/ 0072066 B 1t (gu&ﬁgﬁgﬁugplyposis
2003/ 0072758 ACLP Gastroschi Qg)\§éll464
Resi stin-1ike nol ecul e Fam | |§$ flenomat ous
2003/ 0138826 pol yposi s, di abetes, insulin resigtance,
¢@Igh cancer, inflammatory |IefiMhmadirgbsslelr D g5 2006/0100132
[nfl ammat ory bowel 2006/ 0100X43%2ase
SEQ ID NOS: 1-82 of the U.S. patent | Osteoarthritis 2002/0119452
application publication
2002/0119452, incorporated by
reference herein
TRANCE Immune system disorders | 2003/0185820
Matrilin-3 Osteoarthritis 2003/0203380
Synoviolin Rheumatoid arthritis 2004/0152871
SEQ ID NOS: 9, 35 of the U.S. Osteoarthritis 2007/0028314
patent application publication
2007/0028314, incorporated by
reference herein
HIV LTR HIV infection 5,627,023
SHIVA HIV infection 2004/0197770
EBI 1, EBI2 EBI3 Epstein Barr virus infection | 2002/0040133
NM23 family Skin/intestinal disorders 2002/0034741
SEQ ID NO: 1 of the U.S. patent Psoriasis 2002/0169127
application publication
2002/0169127, incorporated by
reference herein
Eps8 Skin disorders, wound 2003/0180302
healing
Beta-10 Thyroid gland pathology 2002/0015981
SEQ ID NO: 2 of the U.S. patent Thyroid conditions 2003/0207403
application publication
2003/0207403, incorporated by
reference herein




WQOBOLBIOAL52,

[0147)

di sease
Csteoarthritis 2002/0119452
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i ncor por ated by
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0185820 Matrilin-3

ref erence her ePCI/TRANKIE0040

Osteoarthritis 2003/0203380 Synoviolin Rheumatoid

arthritis 2004/0152871 SEQ

ID NCS: 9, 35 of the

U._S.

DSEEOEY N 3tdfshe@ UG p@n8314
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12067/002d2Y5 LhborpbMtdédbyect i 0
RfefehiORerd@04/ 0197770  EBI

arr virus infection 2002/ 0(
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h
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|

mC

Thxtoadtisaplets cat i on
orporated by refer
5,627,023 SH VA H
1, EBI 2, EBI 3 Epst
40133 NMWP3 fanmily

2007/0020275
ence
\Y
ein

Sidagy prtCéesgrpwéﬂl fagtoasor der s 2(

aVaVaVa WV,

)APPBEL 741 SEQ | D N@003/0036174

ieal ing Beta-10 Thyroid gl
BEQ 1D NO 2 of the U'S

==

naf

aqgﬁkgﬁwm ogy 2002/ 0d

ent

LITT al Clll I"bUI F db—l N ULk UJ.OUJ.LI apgpri
)E:r?megg?slnb%l 002/ 0169127, |n(“f5§§ oiat ed by referkezrq)pgmll%s
NGCRN Eps8 Skin disorders, |wothigh, 20pRdd40302 | 2003/0166150

15981

appitqabompeblidagionr ef er ence |

| oy ——en

2689 BrdU3F71 efthe LbStnagwmt py

Bisthead | on 2003/ 02074
ierein WO 2009/ 025864

Thyr aid _conditidns

#$04/0002084

PEID4IG2CDBA NihOGpOratedd2y SEQ I|D NO. 3 of the U. S. |patent
[hefeeince Kérsiar der s 2007/ 0020275 appl i cation
pobH-cat-6n—200/4 0020245 —-heorporated by reference
h&8ein Hair follicle grow h|{AetgKtagashagymdrome | 2002/0115144
‘@‘Eﬂ BYR®S 4-16 of the U.S. patent | Endometriosis 2002/0127555
application publication
2002/0127555, incorporated by
reference herein
FGF23 Hypophosphatemic 2005/0156014
disorders
BBSR Bardet-Biedl syndrome 2003/0152963
MIC-1 Fetal abnormalities, cancer, | 2004/0053325
inflammatory disorders,
miscarriage, premature
birth
MIA-2 Liver damage 2004/0076965
IL-17B Cartilage degenerative 2004/0171109
disorders
Formylglycine generating enzyme Multiple sulfatase 2004/0229250
deficiency
LPLA2 Pulmonary alveolar 2006/0008455
proteinosis
CXCL10 Respiratory illnesses 2006/0040329
SEQ ID NOS: 1, 2 of the U.S. patent | Nephropathy 2006/0140945
application publication
2006/0140945, incorporated by
reference herein
HFE2A Iron metabolism disease 2007/0166711

Once a gene with an expression pattern that is modulated during a disease or

disorder is identified, the promoter of the gene may be used in the gene switch of the




Cor neodesnosi n Al opecia 2003/02 1 1 065 GCR9 Ast hma,
| ynphoma, 2003/0166150 |eukema SEQ ID NO 1-71 of
W b@92B66 pat ent Ast hma 2004/ 0002084 appl i cat PONUS2008/010040
publication 2004/0002084, ingprporated by reference
herei n Bg Chedi ak- Hi gashi syndrone 2002/ 0115144 SEQ
ID NOS: 1-16 of the U S. patent Endonetriosis
A00Nti0Nn2 MSeqmb iof manyrgepes linduding theoPOACdI AESSS, is known in the

S BERER R ool HEBREE A% CieRBAiE, o Tbus. gieg,an appropriate gene is
BaérﬁﬁiedBtkﬁquoﬁMféﬁ rs@c{ﬁ%né’@@ﬁ( 9@-}5338@)3 1deM1§ec1 am®bBtained. Another aspect

abnormal i ties, cancer, 2004/0053325 i nflammtory
fsibe agsent inveRtiQw isi @g@tedptoewadmd@numrrg Bitoblg: genLes wdiose promoter
/ I lage.

935SR IFE0 s R i, TREBREIS iR, ertors, may

aiv? eeeriviehl topspeeiicl dbdatiertd OF/tHe BEbdoRt inti&itios] prRyded the promoter

LPLA2 Pul monary al veol ar 2006/ Q008455 prot ei nosi s

R bedseatedjandtused 1n pyhsequent settogy ooaypomertsQ Ths eyopnt invention

A irlad e dop of BRI RO B4 O DR B8 40 g, Once sitable

rgehey &l ddenitified; in caiFbA\matteno fretitihoskil or dxsemsantation to determme the

2007/0166711 (01471 Once a ne, wi th an expression

p%g:pf:téq. Sequenges;nee é]ré}rg@o% %\]Iﬁ(‘élog dindeeds seygral commercial protocols

déxff's‘? 18181d inSthk GeRbinirafibn om% @Bﬁimér%gl% IR ESE Bt By way of
be used 1 n the gene swtch

example, Ding et al. recently elucidated the promoter sequence of the novel Sprouty4

gene (Am. J. Physiol. Lung Cell. Mol. Physiol. 287: L52 (2004), which is incorporated by

reference) by progressively deleting the 5'-flanking sequence of the human Sprouty4
gene. Briefly, once the transcription initiation site was determined, PCR fragments were
generated using common PCR primers to clone segments of the 5'-flanking segment in a
unidirectional manner. The generated segments were cloned into a luciferase reporter
vector and luciferase activity was measured to determine the promoter region of the
human Sprouty4 gene.

[0148] Another example of a protocol for acquiring and validating gene promoters
includes the following steps: (1) acquire diseased and non-diseased cell/tissue samples of
similar/same tissue type; (2) isolate total RNA or mRNA from the samples; (3) perform
differential microarray analysis of diseased and non-diseased RNA; (4) identify candidate
disease-specific transcripts; (5) identify genomic sequences associated with the disease-
specific transcripts; (6) acquire or synthesize DNA sequence upstream and downstream of
the predicted transcription start site of the disease-specific transcript; (7) design and
produce promoter reporter vectors using different lengths of DNA from step 6; and (8)
test promoter reporter vectors in diseased and non-diseased cells/tissues, as well as in
unrelated cells/tissues.

[0149] The source of the promoter that is inserted into the gene switch can be natural or
synthetic, and the source of the promoter should not limit the scope of the invention

described herein. In other words, the promoter may be directly cloned from cells, or the
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sequence of many genes, including the pronoter region,
WO g00kn288m6 i N the art and avail abl e in public PCT/US2008/010040
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RXR LBD, an invertebrate RXR LBD, or an ultraspiracle protein LBD, and the second
polypeptide fragment is from a different vertebrate RXR LBD, invertebrate RXR LBD, or
ultraspiracle protein LBD.



WD 2009/ 025866 PCT/ US2008/ 010040 -56 switch. The
first and second di agnostic switch pronoters may be
WO h@9o23%66 or different. |In this enbodi nent, tPEr/US2008/010040
presence of two different dig@gnostic switch pronoters
in the gene switch that are required for reporter
gene expressi on enhances the specificity of the
[0159] di agndstanotheetdndwdises, Riqggere SyitclFicgmpeisS alfgst transcription factor

ggq}n%gg%r?geﬁs sl Butypintide GolRgsint 4G leabiGEoL LB gnd a DBD that

R¥cdghRE h k&dgohdRlerABN a8fciatdBwith Aok gohé M&Bse expression is to be
pronoters. [0156] In a further enbodi nent, the first

npedudated, nidom se@@ﬂdra@elqmtm éactag sgqumcetemeodlograt sasbnéfpolypeptide

BofaRaE ot B abi i BE RERDEE Ly Sy %6 o oo ecEpror LD

U 8 €Frotip & ﬁ&H]éaerlecdpforaL}ED Nghia preferied RhfyoaiBént ( @ie First ﬂRﬂlypeptlde is
in Figure 1). In this enbodi ment, one portion of th

Isnbsiztialla feag o 9t TID ead dhe sogendspolypentige is sybstanially free of a DBD. For
SRFLL ko RO SYhS 0° pRERPI: FRIHBRN bk does

dosnirde sufficEhd Zéqdeﬁceiﬁbtﬂ&&tonﬁﬁib@dqti&ﬁbn td Ppeoviide S(ttlvatlon or binding

transcription factor sequence is under the control of
A°HYit di agnostic switch promoter (e.g., Pl in Figure

[0160] 2) anG, LWOmer asggét%f%é Sk g tlﬁeﬁi@{‘t‘ija.r{sEﬁ}?ﬁcg{ l;a?lfok S&huence encodes a

factor sequences are un Ae contro
dlretgmoertmpmmg adh:terp)dmrmtpanaer( andga TDP2ndtit $8ond transcription factor

re In this enbodi nent he second
crdifogs Fisodsns PEGE EORBHRER BRI ADn di 11 or ent
[0161]DBD t hghed ®5008h& §RicRafirédepto? NEBDI R0YCGBLES HTIOBD! @e other nuclear
sequence (e.g DBD-A binds to inducible pronoter A

an@pB:B[I\-EED nhﬁynlmfrom anbrdlﬁhﬂrbiuelepr waepter the) forfg @idimkr wth the Group

IR o RapBR Shen BRoRRR Bl et e lbr iR EaERgR 4BD the other

Incleb fecBiﬁBfl EBD Vﬁ&rﬁnbﬂ" Bay Bk FHMP IR EcRBY VRAeHRUERXR, an invertebrate
si nul t aneously or differential diagnosis between two

&Xﬁo% ult{a@@smfr ErQﬂ‘Fleysg& Prad) chiemig duiclepp 18gptor gomREsing at least
6 f t
SHRCHBRS e phidlor LRIPSOLARAAE FABhShoB A rom e ro

roeasigtingzela aertee;sa:em&einenmm(abaﬁs cm'(la,t:eﬂ aUsh (teh:ewo 01/70816 A2,
re@ort er %ene ose expr ession i s be nodu

T isticngy Bomh RSt B T BEY/ 55 B0 USeaini0096942 AL,
15%?5&5{\,@}4“9@“ ﬁ'\z%ﬁfenég?(g%ﬁeenﬁ%w e?hca“éf:)arr@@ ’Cl{dcf%} Pdteptor ligand

factor conmprisihg a nuc recept or
fimdmg Rengaio upay durshes t Gomgproe @ tw@cdtedr atutatidR al BEdetiam mutation, a

|nvertebrate RXR LBD, an r iracle protein LBD,
B Rbrien el o pol yhent | o

[0162]f ragmeftche MISSE@inBnt IR {érichrate RYREDSDHAS ifcﬁﬁ‘ginﬂ}ﬁaﬂ $lomo sapiens,
froma vertebrate RXR LBD, an invertebrate RXR L

anousn Mg rrsssihuac rad Bat@!selnnrvgﬂ@us aﬂuclteheGgé!ebrgullus plg Sus scrofa
R R T e T —
PhidkigEnYis.- BBellyfish Tripedalia cysophora RXR.

[0163] In one embodiment, the invertebrate RXR ligand binding domain is from a locust
Locusta migratoria ultraspiracle polypeptide (“LmUSP”), an ixodid tick Amblyomma
americanum RXR homolog 1 (“AmaRXR1”), an ixodid tick Amblyomma americanum
RXR homolog 2 (“AmaRXR2”), a fiddler crab Celuca pugilator RXR homolog



WO 2009/ 025866 PCT/ US2008/ 010040 -57 [0159] In
anot her enbodi nent, the gene switch conprises a first
W e@pezI8s@t i on factor sequence encodi ng a fi rBCT/US2008/010040
pol ypeptide conprising a nucygear receptor LBD and a
DBD that recognizes a response el enent associ at ed
Wi th the reporter gene whose expression is to be
nddpRXREY, a beetla Terdwind mdmRNIbhbmnldgaCmeRXRd)J enheneybee Apis

e RERegtaroIeBol ARREKE  aficaBd; HoHuHFse TR  homolog
(@B?%R)Q(a%nod-ﬁuﬁer%ﬁk!ﬁ-ﬂé ?{e?;ﬁ{ RKRASRIA6g LBD. In a
referred enbodi ment, the first polypeptide |s

[0164] s ubst dntangl dvaddlmentothaaclimean RXRd B2 conppripesl atplepst itee polypeptide

Easiti fieci, ot e Pty Loating SF R HBAR Shsliss JDER polypeptide

Iffamtmpmv@ﬁ@&aﬁ%pecﬁgmrpomgﬁgﬁaé EaBientS QY @NRh-Dlipteran/non-
the domain in question to provide activation or

tlmpmqmgeralaumeve ryte speci andog pelyaspidst fragmeante A chimeric RXR
nven [ Sttt ANSEE jon factor sequ
l%mccllélsn%éng pr 13 glf%r usg rlrrrl) r| rﬁsifﬁg nye tlornor(rjl?}h%?m%& agz‘?,ast two different

apecias RXFapolypbstideetafitlerts, adtswnéxpmecs@e&a@iwme SARR}UERCEY0 or more
encodes a protein conprising a DBD and a LBD. [0161]

\WRdyPeg s, fr@ﬁ@ewa ETabe frepeproPer s diffesentyignfprps ehthe species RXR
:ﬁbwggg %ﬁar receptor LBD nay be from any ot her
rec

or that fornms a diner with the Goup H
[0165]LBD. Hmromm@dﬁnemm&m dhivee RR Hgmubadingrdomein eomprises at least
LBD i s an EcR LBD, t he ucl ear cept.or eg
"y YSTiEPratespedies hPapestde Fagmevie b oat Rreriate species RXR

[ R, an ultraspiracle protein (USP), or
aﬂb\rﬁﬁe&rﬁﬁéﬁ% EmertX

ric nuclear receptor conprising at least two
[0166]di f f erlpranother |eeshodmeend pther chiBExip R digandi dirfdizg demaim comprises at

el ctedfr m t he I 0 con ing.of a vertebrate

3&%&? ST HELPs BRpEp 8B R EmEn et s Dipterannon-
Aepidd r@ﬁ RiveHesiale s @éx@sﬂRXRPfRJ b@ﬂ’pHQIde fragment.

PCT/ US02/ 05235 and US 2004/ 009694 , lncorporated

[0167]her ei nT'ipligaaflevhenceombingdhwith tthBDequ)le noear receptones),"which in turn
Qagc gl%id {0 tﬁe?tsﬁéxéste ?a{rqgm lp n(g%nglgdrg%nc}ar{egl éf I%ﬁv&{l?s oeﬁ(tergal temporal
Sriepsthfibnl bf @)(Zjlprﬁwi@i bPrhe RHoRBOEAHR! berﬂdﬁfgt m@hanjdd 62 }the order in
In one enbodi ment, the vertebrate RXRLBD is from a

Hikeh tlwowcyamomnentﬁr@ﬁél@s WAMEIHOT émdutg eaPlaPﬂPétth@ﬁslS for example,
r\@ M8 FBP, H%M‘fﬁ’g% &?'1‘13‘&, ! fsf&ft%nncal

sti Ca, eV|s ra| Bani'o rer
[0168]t uni calnea E’p)écymdxmlﬂe,phmdmgswﬂ(uherlgaﬁd torth¢ &BDy bf ahGroup H nuclear

Tripedalia. cy so hora RX 0163] In one enbodi nent
RESRIORAd ith s EaTRRRRERTD R&ﬁ (fgeblghgrpression ph meareporter gene.

'("Prﬁk‘ flechd&H Ubas Mot FxefufE ik ASHtEﬂt?a? Rir'172h& bRRINEPORKE @ﬁoup H nuclear

nJSP"), an ixodid tick aner 1 canum RXR
hrepepiay (GHNRAmaRX®I partnesn and(otdie dresultikg Aobrhgtoomef active homodimer

%Eniﬁéé(aeg K&igl W%Xn%%r SgérAmng%sza;t}lér).a Pfrci.fgr%lbiayr, one %tr) more of the
receptor domains is varied producing a hybrid gene switch. Typically, one or more of the
three domains, DBD, LBD, and TD, may be chosen from a source different than the
source of the other domains so that the hybrid genes and the resulting hybrid proteins are
optimized in the chosen host cell or organism for transactivating activity, complementary

binding of the ligand, and recognition of a specific response element. In addition, the



WD 2009/ 025866 PCT/ US2008/ 010040 -58 ("CpRXR'), a
beetl e Tenebrio nolitor RXR honolog ("TnRXR'), a
wheeyises Apis nellifera RXR honol og (" ATRXR'PCT/ES2008/010040
aphid Myzus persicae RXR hongf og ("MRXR'), or a
non- Di pt er an/ non- Lepi dopt eran RXR honol og. [01641 In
one enbodi nent, the chineric RXR LBD conprises at
Iregponsd vlempent itpdHeandbe nfqdar]pdemt substueect with fresponsenelements for other

RSB R A ok e RSP A Snestsge Sadowski e a,
QOAURER3S:S63 (TSNS LefAbrBteltP okl E'E@{e%izi?zoéblz (see Brent et al., Cell
Lepi dopteran i nvertebrate speci es RXR honol og

PO 129 tI8AP, for syntbatc r%mhsmhmnmeciﬁcgﬁmdatgetadl mgeractions with

(fiag_cr)r%lg)g Ollg{}%ds ax?qcﬁtg?cgﬁpg rsg% I nve gé%ﬁ‘%ng%qrpgg}%{si(g’e% for example,

fRRQEBNAIS, PRIC. WD Mb&d, smmm | 84.568 $89%7)) ttbeac'i:%rrWdate hybrid
nore pol ypeptlde fragnents may be fromtwd or nor

de¢dpéarant |soforrrs of the species RXR poI ypepti de

[0169]|f |r Sgn e giggaﬁ tnRon %ﬂ‘gﬁﬂ[@éﬁe&o }n‘gglglte %ﬁgona‘f pF\r)<>)<tR1n(s) such as

waﬁﬁxﬁbpnﬂmssmaitmamanpalswqm mideeat Fergp@R Fandildlo PRSteins, known as
i nvertebrate species RXR g)ol ypepti de fragnent. {_0166

|thané<ﬁmtmal faptonti(seeh es DHR3E AT AeeF EZARmeY ghsdbeligamdrdgpendent or
eﬂd%??ifttlégsfoﬁfif&la %%t ar?cﬂgr Fdﬁﬁ%ﬂggﬁcdtﬁér %tors may be

pepti ragnen bne no
Lleqmchnlptslmhaas ipnateint egumtaﬂalysmvm&s R*)ﬁﬁclhﬁtmlsogllso termed adapters or
ol(ﬁge%éi fragnent. 101671 The |igand, agen conbi ne
Wedate

Bl st Drofsansh o ek %o%@ﬁpa}cessyem #lbh to PRy ﬁnd are not
ahGolk B bAAI1 HlRsCHPRBRN Sthe |Iﬁ£5¢ Bierl MR ohhe scnptlon activation

reporter gene, provides exterral tenmporal regulation
dhroelgb resioue mevhanibms, epbiding styenkatiol d DNAdbinding of activators, by

ifes e SRRty Srohfan B ateditig Liv a8 i iRtiog, corpplex interactions.
| Bxanifés 61(%{1&{ Roactivafi?® dnd1@dd- RPP 148 1R, 'RESIMYIBES-1, ARA70, SRC-
el enment, ronoter, etc. is not critical. 101681

IHNQOs\plscTER%G 0d\-2b AGTRI B}/ RAS/PCE sl Wetbl ash the promiscuous

Rl R L B SSE B SR AP GRS o s vt
rE€PRr (0pin.9€BR . Biol N9:2298@bamy).s MAtee proein @¥faktidle defigrally known as
potential for ligand binding to the G oup H nuclear

rOEgBessprs(aspinown as f@r?fé@llsrfélencﬁﬁ@fﬁH@l%%mﬁﬂiams) may be required
];E'E_}Ir Eﬂéét% 1nﬁ8f" {Lgnggz?ﬁqgi)ad’\re{gc 85@' I?X%’? a%s&ce GS!"\RI%an These

t ner + par erab one Or nore
tdmeepress_ﬁlepﬁw intkracti wish thee waligardbdE«R]I e sitagca tHB)/:hitllvdy at the response

gene swi tch. Typically, or nNMpre o

cRFP S élmgt ey E@ceéﬁagw 31&5916@@%%%ﬁigﬁdoﬁhagg%@@&enfomauon
s f

?dhtgﬁggcﬁdegf)to)}/ B\?fl?lcfl ggsrl]l(letg qg ﬁglg?sge°¢t2§ S%P%scﬁ%ﬁ xgéruﬁﬂlent of the above

pde@mémds caaativaops,i tezeby iaholishing ltbeiensitemsingc attivigy. Examples of

AR LRGSR SR B5 i e OB EIENE ot Encocrin
rﬁﬁpmS(%%)y NEAése dofachétd imidyQdithet B&endogenous within the cell or organism,
or may be added exogenously as transgenes to be expressed in either a regulated or
unregulated fashion.

[0170] The reporter gene may be any gene that encodes a detectable protein. The protein

may be secreted or non-secreted. In one embodiment, the protein is one that can be
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itself can be nodified or substituted with response
web@aeeasse f or ot her DNA bi ndi ng protei n domai PGI/E82908/010040

as the GAL-4 protein fromyegst (see Sadowski et al.,

Nat ure 335:563 (1988)) or LexA protein from

Escherichia coli (see Brent et al., Cell 43:729

(6988 ) using \&yimlheitmdarcbapmysmediodﬁ,emgs kpmuhcbaissayfsofsuch as those

t. t t ] O t t

Bicgiorea corbePEn) FolbrisfiR’ Spaen (e 515 g luminescent
(Z68s. an%lé%'ﬂ?'sﬁltablgké'ﬁoﬂer 8tnes 1&’519& v&pi'ﬁfoht lim§taflon, $ediferase, green
USA,” 94:3616 (1997)) to accommodate hybrid receptors.

[M%ceﬂﬁwepfqlﬂot | PrgdlacEofiasoplPegluomynidhsy ithpiidiee kinase, and
23’3‘!?“ 0 rote rgag’é%e such as i mmunophilins.
T¥fe nucl ear receptor fanily of
[0171]P' Ot i Tye W %ﬁe ik r(ﬂﬂféﬂl* mdke@eﬁ) igﬁ'&ﬂfﬁr (® 'tsﬂ%r at least one

DHR38 or bet aF. so be nd dependen
i nestemen ¢menp dhat ne rrsc0fgmzeEdJI§! thUEIPBDa@ﬂﬂmrh gfxdependent transcription

dit th d h
SRBPE RO s eROth HotaRindenr Do pmmEger trmaies 12,34
slapters Nri0, adhsicOésples dhdRereBids€icind®. MabmBtddé! comprising the

sequence- speC| fically to DNA and are not involved in
b@md resppREr ¢lpmertn mabhb«y nmyalbs(@qouml‘rgepnommrear agipficial promoters

t ti vard rrech ni snNs
|°E1r§ bdi ﬁ% s{% ﬁ&ltl on- 8 B{\e& @H I Ny o? act |&/a6 t SF Tgre response

adléaeits bperablydinked o & hiinigtal pomaer. by nmedi ating
activator-initiation corrplex i nteractions. Exa

l e
[0172])5f sucho awerdurs thegralynusigotides mtgtheccells;) ayector cannl;pe used. The vector

BB 80 oS e B LRI or DN v

comairi vSuoh \@ctoes poays deelntiodn¢edBiriio miaﬂlsgb)pr\mlbkrmwn techniques for
ooy DA 58 S dog cglﬂazg(lra BRtais meybaaeRlesion competent or
ORPBEMoh YaRAB. AR thE %t?d?fc%éclh%l

r egr esgors silencers, or sil erlml %%pr?gdl at r%'ayl%gccur only in
r@qmplcredntntgiﬂ®t talst IN&ehgcdlhwtﬁlﬂn,lthe temlrf thosti qa:ilf’@néihost” is used to mean

ot oel o B8 rsrl SrYRRBPR dhet e, i DRTENEAPF GaTaers Belipyeleotides of the

Sink&ftfod. t he activity at t he response eI enment. Current
evi dence suggests that the binding of |igand changes

[0173} he coRluss At & ominigun, hiber é@cémomustv\hncé er élmleplmunleotldes of the
545855, oo SRR 05 EREPHEG P it . stectne
t fedkerss ichfyngdting maddificatiby . doﬁ@&[ﬁmaﬂ&lt@flal ﬁl@frﬁﬁfr@&ﬁrﬁ/ﬁlﬁg expression of
[ ncI ude N-CoR and SMRT (for review, see Horwitz et
apther pplypenigse thasgnay abe be1presqt g6y verinsdegoot Atharolypeptide),

oﬁﬁé hﬁtreglgg xg ns‘i‘@ge%UﬁlbYﬂaBBﬁ il Carfef ol Xu1 ' SRALSH pivots. The
ed exogenous as trdnsgenes to be

evqatoessmy lcompnscheny aunmbgt Ioﬁtthei;eoaddumnahgldnadneq;l either within or not

S0 G Lo e SR e 5P e SRS T gt of e

s&gwﬁgnﬁhﬂ@aﬁgéyet ed I n one enbodi nent, the
n is one that can be

[0174] In one embodiment of the present invention, the vectors that are introduced into
the cells further comprise a “selectable marker gene” which, when expressed, indicates
that the diagnostic gene switch construct of the present invention has been integrated into

the genome of the host cell. In this manner, the selector gene can be a positive marker for
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vari ous standard assay nethods, e.g., inmunoassays

W@ 2wel2ies t hose | munof | uorescent anti bodi es)PCT/US2008/010040
colorinmetric assays, fl uor esgent assays, or
| um nescent assays. Exanples of suitable reporter
genes include, wthout limtation, luciferase, green
ftheigeresne itegratddre| Whl(ei%ncgadrﬁmhbmi tﬂlasmethods of the present invention, the

| ucuy oni dase1 m di ne_ki n , _and .

dﬁ?sg 2ifledeb Sé‘&r 9Tt §oRF A1 QWéé P’["Sﬁ%‘]“f‘hé“?‘épf@? g ppulation of
S AR B Feo OGRILR, PR QTR 3" Beritime of the cells
OBDs péertalire embgdumbncbepﬁﬂwepmsdm ammtloptcompnsé adecimg cells where the

evggﬁgg% b%%‘%%ﬁllg'e eeellslvr\lngatgcr:aged rASoned ngOOdI tgm ﬂgFecg’r or variations

erér%oic Qmeﬁslseé it B@njﬁﬁéﬁﬂn\%ﬁh %leﬂmmnterﬁfeﬁr@txﬁéa% standard, well-known
nEr|S|n desired response el enents may be

ma«tt odd for dmamgl ¢adlspwhoa specife @nctm‘ makg{uppompbcrmtg)e Typical

%ﬁo Bgﬁld%ﬂ)éﬁ eC ha ?%nelfe ! ggﬁg@.\nn&cg Hlttgle gbeéF%Ck?l (9'9 antibiotics, such

|ds|'(K451($ h6oraydTh AhARIMpRE ATt ©fher eRdniples 5O sé1Bétasle weLké®enes include,
onnucIeotldes into the cells, a vector can be use

111% gecnot Limugd He, gepes chalmsoafer arasistanee dtov edhysirofotatey reductase,
R
SRRt oM RACACEE MY BB g iR Rl s o

Vighitedk ngwa debthubile) wegkéogend nhdatogllsygorOfe asel JANhymidine kinase,
into cells. Viral vectqrs may be replication conpetent
Jyypoxahing-guangpe aléqsgbwwylwsft‘eﬁaée |°a@9@vn%mphwboc§1vltransferase as
g
CEREAAThy A, DBt  yREGL LR Slorsing gn antbiotic resistance
"geos tor gehés’ would" thes tbe oapablsexf toleratmgnthe amtlbiotic dﬁ cultere. Likewise,
sent invention that is harborin

Bl A FouERT s PP EonsTHG ATIGHITY S RS ES stapog, gene or genes

G 1HB be &%am%%tfﬁﬁl&aﬂﬁéihe' bR ik B@ltﬂ%@' ynucl eot i des
of the invention. Other conponents of the vector may

[0175]i ncl ud&s usadt heseia, no‘tchtqrmntmemochcﬁ.catwi demainl”  CMi) kefers to nucleotide

RERL DarodlebiEAhhen JOmRl o A anah R P el Suining andor

adlefing @hﬂ@h%ﬁrﬁru@tﬁlré Recly 8¢ baf nétSliflited B, DNA@hsulators. See Ciavatta e

pol ypeptid l) @4genom cint egration si tes,

el dirof. i lofeash Seis Uk HEY 0031 @O0k e irinprported by refrenc
. Ve n ese

ASeiny SEARAIRLR COBY IRAA Gl U RE: Snled R i chichen B-globutin

Ansutatoc Iaﬁd)tthdeﬁlckemdiypéfsaﬁsmﬂe siteat WHSHN ae tigke| &ff @dferent CMD
to the sgemflc goal s of the diagnostic nethods :
cfég‘i’finéﬁs Wi%?nq oF HRE gensaupsrams (uf» 2 ﬁ’é’“b?té‘%s &pding sequence, and 3

gl?% Gﬁ)e € g{fﬁﬁﬁlet Bﬁ{ £2i fatel tHen{h?fegénl'ﬁgl CMD DNA

urt er conprise a "selectab 6 rrar
vdaqmdmcem Fimen groessdegly arms mad;cesbmatlmt_ Mthevadnoag III[ISItODtgamsm or in

T NN L I TN I—

%Pzg&m;gﬁk shbfiR "RlRE! DthdeR@mpRR dThforPRf fo¥fication domains are
known in the art or can be readily identified.

[0176] Particular vectors for use with the present invention are expression vectors that

code for proteins or portions thereof. Generally, such vectors comprise cis-acting control

regions effective for expression in a host operatively linked to the polynucleotide to be
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integration. Wile not critical to the nethods of the

WQEe@smeeases nventi on, the presence of a sel ect abCEUS2008/010040

[0177]

[0178]

[0179]

mar ker gene allows the practdtioner to select for a

popul ation of Ilive cells where the vector construct

has been integrated into the genone of the cells.

'Ehpncssemler Mpmmiatmd’rawmbﬁng){fadtdsm gve esspplied by ethe itwmst, supplied by a

i se selectln e the ect or .
ERTplE R SHloL AP Bl oY e venlo sl S Bdustiog ing e host
sel ecA "grodt \X’:@fet)abf Qs&ﬁres&lbﬁ NRBfors WAEBeUsRE thNexpress proteins. Such
conjunctlon Wi th Ils, is intended to nean standard,
webtork msiude qhe@th@ﬁ!mwfl,ocplwndsandgvm@kdeyvm tviectarss pai véctors derived
net

R BB pltPuo O VB PB e PR gdoRpiopss from yeast

tREOrAGVRRN CllerRént QN ol VirtuSds, sidhChs aAené4dBcialk@OVMHEIeR, lentiviruses,
and anpicillin. CIher exanpl es of sel ectabl e marker

@@ﬁ@@vms URRPOVA Byifusess suetbas SV sercia vifapess adénsviruses, fowl pox
Q/?Hl ggﬁfsglﬁo%bal‘&c%rﬁs%ﬁ d.mﬁ I%{I‘g\fll(lglllsgg eédhgéjc%r"él (%g%fgd gjfom combinations

nol

&Eér@@ﬁ, sidh dshbstdderivedtfrain @ladmlid ahd Badt&ibph@ge genetic elements, such as
selectable mar ker gene that allows for the use of
tqqyrm iaRd PRageaalds. Wlaemqu:p AQL Wﬁplﬁg in accordance with this aspect of

RE@?H{%N ! A9k a@gxie%l &g veBE Q{Jﬁ]ﬁ)le to maintain, p{gglag%’te Or express

osyltran s selection agents
qmﬂmmlck:bngesa)r\pemms ica Ihs!;tmmt becwreyd forsexipgesaion dim tlnbfaghicb

resi st gene or genes woul.d then be ca ab
tol er & ﬁren'ng% SCUUEN e CXPHSTIAN ESLBY 19 ORES lmléf'é‘l fosappropriate

"é@l QR dontrB s@%ﬁé‘ﬁ%(@f % Ehs U mSfREd, S '}ﬂorﬁﬂter to direct mRNA
I biotic resistance gene or genes would

dmacbip@loof qureseartatwgs tof eaddmonnbh prtonmwra mcnludeu rbnt are not limited to,

As used. here 0 dificatio
GOTARHI'S BBTOIE ard Holl, Pegey oo MEBGI JRempg.  Examples of
i Bh&itaGle Bidkdtydtic/ pfon®it¥rs GhcRAO! BitNdre 3% Mphiddde b, Whé Promoter of the
mai ntai ni ng and/ or altering chromatin structure, such

asousgumetakbethiongint Ieﬂelteo(HW 4 rqléu VaMol sAprBeGet 4943 (1982)); the TK

BIB er'o eslgl IR eorHor e e &1y % €arly promoter
(%i g; FTGS: Cavﬁp iy 31358108007 0O Rr40 earl t

EBangikies an N@[@Z!’MBOM@@SIDMMH&S vB&inih vitu$ ﬂ)nﬁcﬁer tAi@ of the above
chi cken gl obul in |nsulator and the chic
Higtrsy sféﬁrgn%quéresxnp@p@rqtﬂ@d) refergicey beresr dM¢1§%a%t exapples of the

3@8;‘;{8&955‘&3*3 W 6L ug&ﬁtoo(im%oéxﬁ d&g{dﬁ gﬂfn%ﬁf’m(:iudg butaa)re not limited

ronot er I Ng sequence, at or
ftoy tisxespdoific peimdtersiandtcalier dnklegemses pfonhch&s for specific proteins, such

di ffer ntlal sequences .as . "'m ni | o )

o1 BB g et DRPAPERET s PERI M ATOBE B AP apticibgta cells) and
Mthé TiRer %%@H&rﬁ?%&bfé@sﬂ)ﬁ CBAGhRE Wil Eéhtaif WaiBs f&1SRhscription, initiation
progranms betweén existing multigenic and nonogenic

sndtteimeingeent and;. inChg éransordwplregloof a ¢thosome ibinding site for translation.

ification donmjns are. known in the
TR i bRl R PrebrS st Ry pthrirod Bk s boriicRdpay include a
Wrdnblatibie 1ﬁt1§§1@gltAUGVﬁflhb Qﬁgﬂhﬁlgﬁ&ﬂi& asehRMaN&s tedén (UA!A UGA or
code for protelns or gortlons ereof . Generally, such

\Jééﬁamgpremﬁﬁliywsmoge et tha gnd ofithe oplypertifledadedransletedy e
for eXIBra%ﬁft g'e tl#e C(%lst}%gtts n%B? Ec?ttlnneclo%troi pégf:oq]s tga He%ulate, as well as

pol ynucl eotl
engender expression. Generally, such regions will operate by controlling transcription,

such as repressor binding sites and enhancers, among others.
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Appropriate trans-acting factors are supplied by the
whemb/02386ppl i ed by a conpl ementing vector or BCppk10e8010040
by the vector itself upon inggyoduction into the host.
[0177] A great variety of expression vectors can be
used to express proteins. Such vectors include
[0180]chr onmOSamgiles eﬁiemkmailotianv:bcwrs Uiseldée i htdareenotolimited. tp, ,pW-LNEO,

SRR pROGHE S BC e T i vics. pPv, pis

CARGOPDBL "HAi 15816 TRsHh SAmEfsﬁEihVPKall'ﬁﬁ&a SBiefecAS and pCMVDsRed2-express,
adeno-associ ated viruses, |lentiviruses,

WS@@M& prprKerm, D§EY-EGER favadaty/Am \lowteeh.a Many other
ruses, pseudor abi es

isg%e% e rus‘f‘i??émercgﬁl% E\Ygﬁi’é‘?s derl ved from

[0181]corrb| MBeriiQfgrly LEEFEOéctoSUGMichSconistse msletWad idse®idh pivots for rapid
pl asm d and bact eri oghage genetic elenents, such as

dasariiens apddepRugleni gismenty ofnggnd pragans.f ae degprikegsinofnited States
:Iﬂl\PZl% | ogﬁnléeAﬁﬁ%tlgglli% 32?8)30 lgrg§586utl'€1% ei%r §t?1€e§tPatentt AprPhcatlon No.

Pr1eBsg2ace and IepsRTaciofal Pabilished | glicaiesh DospMIDE2005/040336 and WO
be used for expression in this regard. {0178
€

host
Tf@%?@%b Jlleaforhirh apeniacemppratadk by Fef F0tor AR gxample of such vectors is
QRE TUHrAVEL rTMIﬂF@\g;tﬁ)H {%I;TPHE’I{IQ{CEI C&HR r@lﬁéﬁsﬁﬂr&? Q{Kof, % described in

sequence(s) inc |ng, nstance, “d pronot
dWiCe2Q0 ISR 76 tmempoxratqnlthemln bRepfeemleelt Asius@bharéin, a “gene program” is
addi t.i.onal onDters i ncl ude,. but are not I|n1ted to

cbPRRbipgfq g5PEHE! EEnts AMpFiSiOg 3 REpragter (1), an expression sequence (E)
| BRUCT BERIR6RRE B (B @ﬁ@{ that qu3”‘i§5‘ siid ptbbMs. The elements within

eukaryotic pronoters include, but are not Irmted
tthe gpmeomogmm gan bt easﬂnrmppmsbetwem mOdmglam pivogrethet ﬂank each of the

(Ha t 3 8
BB b, B d5pS PR o1 R 2 RN PR CaRY Beifh g defined as a
( Jeotillé @oﬁﬂﬂ@in ot | 1¥asp E\QU‘Hoﬁfvanﬁlﬁé '}Qﬂesér @icoflmon restriction sites

ture 290: 304 (19 )i!b and the vaccinia virus
mﬁfds in a Angardpshioe Apeneembpdimeat, the modasulas pavas comprises at least
r n h Addi.tion anp
p}:?hg&{ g!}:ga%% é‘ernge {nﬁ u?n 06 omn g %é&ﬁg(é’g %nes Oarr%négci( P4 §fear fashion.

ERWieAly @y odk niolpEulirepifot wehlddet ifelifdedl rd\6it urdcofinidrestriction site
to, tissue- speC|f|c pronmot ers  and ot her endogenous
ot ether mplecilarcpivpt wWithin dhe same gepe PaRETERe &OBTAME Fequences of

Qﬁgxt Hlan %%%,W?iﬁﬁ F?ésn) \Aflaﬁho%répgﬁfgﬂ reuﬁnafoﬁ%gﬁae acts are referred to as

ancreat i eta ce
éirmeésestnctlc:msnﬁtsr uTharevarkt,| howeMes,i restsiction sftesr of 6 bp that occur more

transcri n t| ati.on .and ter on and, t he
iR gt pe Jutifsaudreeditriing bieetpond the cndonucteases

tthﬁr@ea%%'tﬁ’éin arelREerfeAtoNY “BREIABN OfestridBofBitdY EExamples of either rare

transcripts expressed by the constructs may I ncl u&)

tcrramsbramoa)rreﬂncmracnaygieAmlme bhicarbagi hmutn@; tarsil, PacI Sbf 1, Fse

et TohRE SR L ionel el F R ¥ o BB S Serlar, Anm, Pu 1

tNgOMIa ade 1,[FQ T%mé 0 S¥ddi $£ONSrtiNghdcSREYSIULt S may
contain contro @gﬁlons that regul ate, as well as

[0182]engend"5he ESQHOTeEI8Y WSO CRIARTiSe re;tncgg@ ﬁltegg}romgeqmﬂmlass of restriction
E? cQaYl Q(ingﬁfhlgl Ie JorhlcRASS (%l%' gﬁlz UChHﬁS Epzyes have large,

rep ssor ng °si es an cergd™ anDng ot
asymmetric restnctlon sites (12-40 base palrs) and thelr restriction sites are infrequent in

nature. For example, the HE known as I-Scel has an 18 bp restriction site
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of eukaryotic vectors include, but are not limted to,
WOWRABERSe pSV2CAT, pOH4, pXTl and pSG avai | abCBEUS20081010040

Stratagene; pSVK3, pBPV, pMSg _and pSVL avail able from

Amer sham Phar maci a Bi ot ech; and pCWDsRed2- express,

pl RES2- DsRed2, pDsRed2-Mto, pCW-EG-P avail able from

@SEAGCKHATMACASTIGETAAEL t(SEQ #DeNQ@ed)),- puedictedatodoccur only once in

commerciad |y available. [0181] Particularly useful .

VR PRL0™ e A AR dam SEAUEDEF-of RIS RUER] PESITISAGS Feapiyplent to only

r G site ih BEBASTHO thaB RD U GHBY e sile oFlaGHERNMAlIR] cGRAR. The rare nature of

programs, are described in United States P%bl i shed

FAEeties grsptly deareases Mg, likkdibapd 8% 35 netish engivecSican g8t a gene program

Pat ent | j.cat.jon .. 11/.233. 246 _and In atjional . .
PRBFTL (SRRREE S nRriRG 8 0 Kby Bag el I Wy Were included in
Bdptib&2Bdatichs lin @ClopMCVectrlisha@r por at ed by
reference. An exanple of such vectors is the = ]
[0183]U t r a\RelesionM{FPPIRRE At Meatyrs tanth (rompiesk 617 €@prgssion in a host cell is a
| g as,_descri 1N - 2007£038276 ,
WEERAOA PorotRlursr ol 48, BRI oG CARCDERr qnotmction ang
"pabéudiiongitantie hést, 23 veNddl iAdxipfd3sioh ig eeeokCare k@NEBIsEills in the art.
conpri si ng a%fro,rmter P), .an expressi on sequence (E) i
[0184]and a Bhe nageduetion yok dhe aprlenychotides dptor thy oePigavan; dega transient
gt?;ﬁl%ge@fieﬂr le [ Hnsgt ’nt0§ St BE Ny 16{h§-s98£1ﬁc pi'ilgélﬁ@l?n of the vector.
can be easily swapped between nol ecular pivots a
fTankemaatd sthblehttansédcene nifsthefvectoes gaoahpriogr a¢ll cén be effected by

nol ecul [vot, as used in, is defined as_a. ..
SRS PRsPhele %ﬁgﬁﬂr@w Mexgn P tpgshegligne cationic lipid-
rAEGaRl tHASRENBN d18ttopbidtioAN rdhdd8etio ihRBG&H dr'btRer methods. Such
i near fashion. In one enbodi nent, the nol ecul ar pivot

coathpds ars descriitedsin mary stendaot labariterlyl mammiss sach as Davis et al., Basic

Crict . q i |
HOERBIR T VS G0aR s ST ERRLET o BoukBiRl frgpon. 155: 527
| 3G IS bkl @18, 2001U MS18TME ClBfinki AlllaBBraddryMarifal, aMrd Edition, Cold
ot her nol ecul ar pivot within the same genée program

_ aghogulerhosaiont Pregeell ¥ Whigh e rhsedbyotricamoraig by reference.
\ggllle%g s%ab% \{Faﬂs egt% !n%tfloo S erglzll)f.lrgﬁer%c d t9

are r.efer .
nagm Insertio otr ﬁle \Y into th
rare restriction sites. re re, %révv%ver, ector the

r gmbeCdfl the 2l eBurttfer,6theropfatuntlize Whd redieltation of the vectors are also,
infrequently than woul d be statistically predicted,
agfAcTHy sReaingG SaRE- t he endonucl eases that cl eave

[0185]t hem af6, Joehfldafiflert A &% inYOGRITRR veb©F Y inSdrtedNnt' & §i8:neutral site in
Exanpl es of elther rare or untonmon restriction
ethe ygeonienc| Adbio-rieutrahrséte nst al site iredhé ogendgieSwherePasertion of the

I

Ig{),%;rlﬁrcle:ggfie':sis }enter!gé?s&"‘\)sfgryl l’gflg,/l 1|l% alngg}szﬂ&Bthcla ﬂppl\géhl{ﬁlga?l (ptl the cell. Bio-
Nt NsitedSRay be Mdlyded dSid}Cavailabiddidinfor@htids. Mahy bio-Adikal sites are
Sse8781 1. [0182] The vector nmay al so conprise
rigomm ot it agi eas, ther ROSeeqnvialentalosunf Qtbst bicenhdudral sites may be

) |l ed hom nq endon ase (HE), en . HE . .
BV Fislbe SPuPas haEpienavel 3838e! b ine 7 s Caetlerization of the
(detofflc BRSRIOANIfeR) is PBHofMRI hisife ettt IKABwaI ih@he @afte To control the

infrequent in nature. For exanple, the HE known as
| logatton, gaRY aymbgr Bpd/ee orientetipw wf ghe polynucleotides when introducing the

vector into the cells, methods of locus-specific insertion may be used. Methods of locus-
specific insertion are well-known in the art and include, but are not limited to,

homologous recombination and recombinase-mediated genome insertion. Of course, if
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(5" TAGCGATAACAGGGTAAT3' (SEQ ID NO 4)), predicted to
wWoe@a2snd y once in every 7x1010 base pairs oOPCT/HSZ0031910040

sequence. This rate of occur(ﬁence is equivalent to

only one site in a genone t Is 20 tinmes the size

of a manmal i an genone. The rare nature of HE sites

doamtspycifinansasasmetheds iaketd boostdtinahe maglenistafghe present invention,

RE vPsipEgraY §oubrst Boent BRoRT an s toaue spralie Roselon, such as, but
ifoe hivded ) nhorﬁ(ﬂ@% rﬂe@érﬁblhﬁﬁféﬁ | Po¥Serathple, th® Uédi&rs\iﬁé?}f &mprise one,
pl asm d. el ection of appropriate vectors and

0183]
rrwowﬁtreer, s!{mrow @Qm g@mnun integratinn sitec€blSs). s Ag used herein, a “genomic

PI nd. th uisite tech ues

VBlebf0 S P SR S B T SRR G o B8 MK 5ot sequence

'ds ideatitalas rehfy ed@meslsﬂoqibméhst $ethB @8hordé Svithdy the&lls that allows for

skills in the art 0184] The introduction of the

pmeyﬁ&m o€ 3h¢ gestor rin othf: hgenewie| s I partisalag, theaMedtehmay comprise two

t eﬂ&% c ﬁltsérﬁpn sﬁésaé?l liegsfttthé) golgﬁﬁclg&m‘a?e Gk course, the GISs may
S-SpeciTiC |nser |on ransi erlff (?

sﬂ@hlaﬁdmbaﬂse‘laﬁéﬂtgmrefreﬁ fiee¢mehBpsesent ¢h thBeektont cel |
can be effet%t ed by ..cal ci um phosphate transfection,
[0186] pEAE- dBx PatheredniRdipents o SHieRgeHlic leaqrrl%u payj eqcarried out by
t i 0
eI SEIPLARE dile el CRAERY, R ortsl AL tnzymes, such
okssbmtl madlmmedmrlj?hﬁﬁnm’efrgﬂadeaianraat on y‘psmldu’alr@c,onﬂmmmoassnes within
et al. ic Methods i.n Ml ecular Biolo .
(b bBya (BB Hie ol Tate PSR GO P i o o GRS fgp focus-specific
3hsertReHTREIRL thetec@inbinadfi0 IR ed¥hIviicadt Alte Qf)&'i‘ﬁé" gencfinsertion is described
Laboratory Manual , Third Edition, Cold Spring Harbor
I_Ia&hyagmjﬁnw @ds Mal, Cell Riph &h:38P6 (2R41ghwhichcis hembatisdorporated by

TS S o R SERPBY b Y GELISPectie oTes pat may be used or
qessHiBin®e-ditde spific Fohet MertidnNGndl@@y BUIRE AR limited to, serine
orientation of the vectors are also, generall

SerRbingses Fasfrid pod BEP01 -4 a0l cemmsap Agscobed WO 2006/083253,
SRR ERAN TR S Bheh o I noerted into 2 bio-neut ra

bi o-neutral site is a site in

[0187]t he gelﬁwlﬁlrt\hhﬁérﬁbd)dlﬁﬁht it véedtort rlney cﬂ@bﬁﬁm@ ch@hb-d@stance gene, e.g.,
interferes very little, if any

the crylidrugr resinanese pene mdsl, ﬂbyérp&latglrﬁ@sct%ay ObQ -alkylguanine-DNA
a&ﬂk Mz'?sdefg nﬁb@&?én'\@%S%QfCQ'g@ﬁ@%rﬁ@tﬂecﬁldew contrrc])l of a constitutive

bi o-neutral sites are known™n
RegA- @W)veﬂ gniucibbc (sg., &H&eﬁwhcl@)rmumadr sIrt t8s empolenent, if it is

ST o PR e SE TS W e e
Sitigh She | 's§bJE’&r BQhHR:‘ijadJﬁﬂa? GppBL QQQ&nKﬂB@r“XBeﬁtE 1%t & Uestroy diseased
To control ‘the 1location, copy number and

meile wihalei ther Hmdlﬁddecqblélmmd Ibe oltrq)téetsd \Kroom thenageod ded tﬂgeXpresswn of a
nto the cel rretosoflocuss

G PRy b 86 pbT BT ROl BRCHR; RF mohforing of he

| progretdic oflthe \IBkhsek OO Wffedtivehéte ff ﬂle&%iitrh&ﬁ?t' ugs, plasthg the chemo-
are not limted to, honol ogous reconbinati on and

[TEssiAntengs-undgn an anflughie pEOTMOieRe the BRNCcEYsappeNpsessians of the chemo-

resistance gene can be avoided, yet it will still be available in case continued diagnosis is
desired during treatment. If the modified cells themselves become diseased, they could

still be destroyed by inducing expression of a lethal polypeptide as described below.
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insertion nmethods are to be used in the nethods of the
wWEe@9eR86d nventi on, the vectors may conpri se BCEOI#008010040
that aid in this Iocus spemé Cc insertion, such as,
but not limted to, honol ogous reconbination. For
exanpl e, the vectors may conprise one, two, three,
[0188]f our OFhemmethode 06 thecinvantagr ati canried dnﬁsby( ﬁlﬁdv)c1ng\$hmp<ﬂ§zlnucleotides
her ej "genonic  integration site" is_defjne
seotigh B sPhe Syuch ond JBE SRR GRRE AR B sbiect. “Any method
q&nw?& inkrSdhiRRt pahnllIcARR ko €N} khhm!iA MRM 4 0%h as those
of the genone WI he cells that all
i desantiedabowd, C’ainbeueaﬂt or in the genone In part| cul ar,

[0189]: E:t Vf Lor 1{§1¥a}t 2%1!1 qsﬁlgm%rgpy}e%&q fe(%l gsegcloa&grtbg g%ne switch and

tthe réﬁ'oﬁ%r P& aré {ndduédidhid RARAutEoBOReRs, &, IR late allogeneic or

el ements present on the vector. ng6 In another
eYenogkneEio, the sbisrt.speci fi c |nsert|on may be carrled
out by onbi,nas ite s i f.ic i,ns

101901577 o Y S e PR TR R Bt o fREE QB &08io. g cetis may be
NHtaihédrirbRda SubjedtibyGaY tbdHn@fifeAeRwWaAN tAE rtOfvcludERY 808t not limited to,
reconbi nation sites mnthln the human genone. These
pHeRFiRS, PEaRIRBY, 1At seigical tissieaamonel. {THhegaalated gells may be cultured for a
@g@ﬁgﬁﬁdgﬁlg §¢ téﬁng gcg%ﬁ(#v? 'Ehegﬁdlgrﬂmﬁ]&glg %ﬁd@’ﬁg@%&%%d into the cells, e.g.,
12) 4716y 800, 228,624, 36, 48,Molurs &icinbreBi Miethodd f&%ﬁuﬁﬁ@@ﬂl)nary cells for
mhlch i S hereby |ncor€orated hy reference.

eSharprcseds of fiteoarsitrak krovaman theeart Fegeeémrle,eceélﬁtrw be cultured in
thas (& iﬁ%fé&ﬁ%lf ﬂ%tes)’éiﬁfé?%afbﬁé& Olsinsgl ?éﬁ‘é‘ﬁ)hf' C gene
insertion include, but”are not limte , Serine
[0191]r econtbff oraasezsvoshagnoas mizthadsg céIIEQaﬁ& isblagttifrormaosubjectaskscultured under

des ri bed i.n. WD_.2006/ 083253 or por at ed. her

é’rné’ﬂﬁ eSuitaplpg AT nfrodueing; the é’i?ﬂ’b‘g feRRIES intp e&\‘?eﬁ‘%ﬁ/ﬂ Once the
rﬁﬂyrﬁﬁf%ﬁﬂ%fhaa«e%@m{oﬁﬁé&lt iRt e GEIMS theeceﬂs are ihEbated for a sufficient
nmultidrug resi stance gene ndrl, di hydr of ol ate
rretiodiod sime torallow theligyrdgdependent DRMSCripliry Ifactcartg be ﬁalstessed e.g., 0.5,

TP?O?;AT?UP??E? ?g?g pf?.}%m btixcﬁﬁgg{e %{} téh(e axpressmn of the ligand-

Rivpesiént Ghfgchiptivn BI¥RIr 88 inctedsddbrsde@rdassdi dBRifared tb dohtrbBSlevels (i.e., if
desired to treat a disease di agnosed in a subject

vihE IsBbisel hﬁSatihmdifgawer dhserder end dhs peomaters Fontreliag expression of the
LCl & ¥ R -

;tgzglﬁ?&\]%tbo*l d.léig tokgi 4 2'%%2 o1 %@Qét?(/a?edmﬁ?g}eg%{c% a%g}ofr(ievdal of the ligand

Caipksdeno u’aﬁlsch'ﬁtipni @tc&ﬁ'tle detectedblylire additibn dfiBgind, leadmg to expression

expression of a suitable chenp-resistance gene and
n%rp theo FRPPHETe 8E0° B 4ideYE! reorresRomdingr 1t fbfle\teﬂ @f the ligand-dependent

%Qﬂéﬁ@ﬁinoﬁcﬁf tihg l%hﬁ@ﬁrﬁa a@Jea &5 ttlhé’@eﬁﬁsﬁ af u&ﬁbeb%fore during or
treat | aci e - resi stance gene

aafter nrm«thmhen mfdhotpelynuthetldmnmueﬁaacqllsex”ﬁh@spiunal tfning of ligand
t he .chenp- ance n v0|d it.wll .
i, & b g O L BE SN 0PE L 4o AR Histe o disSrder using only
deatihe dedhinique t fneEBhbodimeht] eth@ﬂ%in‘deﬂl@ebé Sadded, reporter gene
t hensel ves becone di seased, they cou stil

Q@@(qsglyg (gletgrymme;dube hga@(mgdmmddhe process hrajeated one or more times to

(%tylgerﬁ)ulh fe & aslgn%%ts & Hetgselgrer?lgrllts of the cells. In another embodiment, ligand is

continuously present and reporter gene expression is measured periodically.
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nmet hods of the invention are carried out by
WO paop0O2R86é ng t he pol ynucl eoti des encodi ng t hePGENE2008/010040
switch and the reporter gen_?7i_nto cells of a subject.
Any nmet hod known for introducing a polynucl eotide
into a cell known in the art, such as those described

[0192] abov e, Thedirsthie wsediaghdii8 @inbodinamt af therina¢ritiona (modification of isolated
enpodi nment., the | ynucl epoti des encoding the, gen )
Sl Eaowre byuRe Pdistira e sl 86 OIS HBBEDS i Where the ex vivo
g@n%’ﬁﬁﬁé’&@l&%&%’llk $s in§ui%i,cien9, el .,%ﬁ&?kw&gﬁtiﬁga@ﬂﬁﬁﬁe%ecessary for

xenogenei c to the subject. 710190 ‘
pldgposttd suitdhdeeometes activibietd excnndlicthss ¢émbadiment, seldxare isolated from

vVivo, the |1 s, may, be. obtained from a, subj.ect by an :
Sich 484 e RRVPHUEREdss e RIS g0 BaCeHoR HpEels described
taBove. PAPRSTh & Poinb i Rhé Hitrod B fbnSofTtHE ?@llynﬁdlécﬁﬂﬁs hREBYAEells, the cells
The isolated cells may be cultured for a sufficient
anoinirodoged: baek inte hielsectheRpiotrgdustioaondides carpiedout by any method
FROLSH Eare 8. Il ESes nRIt dntfesh ircion el e or caviy. o
ik MBRTbo difedt Sthe PresenbO b tHeSsdl pflfclddtided FBthar1¥ed Hetermined prior to

31

known in the art. For exameil_;e, cells may be cul tured o
itpirogyicingetie celly back tarfher SR b anodher embadémeny; eellsrrogtaining the

n | .
HobbgRUnAG RE Wecled Gt Sibg B8 ht HReghOODPT Stcctable marker in the
@l ynuckdtidesy and onlgnhodei cetis containalyl the polynuciestidbs @raugintroduced into
the pal ynucl eotides into the cells. ce the . ..
gbe wmﬁqteo‘%%é ¢ A agtrpiised do éléf'dgf?’dﬁ% bigpod g piministered to the
the: i : f @i i s
B eporter et PRERRIOOLs Bl The Hthnd R R hdRlinistered by any
f;artgbjc metftod, ?(me?gae@mlgaig{ (e.@.,5prally, 1ﬁtra\ﬁnov,$ly)5,or6 Jocally (e.g.,
g i . or Qur.s .or,..nore.. . .
ngsiscinsA o by e B iRk s Hopigyihe tissue or organ
f\drOkhe Sellsedr€ @&ﬁ&o@&ceﬂ%?ﬂ‘ﬁ@%ﬁﬁimﬁpﬁ%ﬁ{(%e@f fi @arOdntiRistration can be
levels (i.e., if the s;‘dj ect has the diseaSe or

dletepmenad fanepchiigperebrebt andgliseasr eradisorder uskns enyiroutingftechniques. In
t he trgnscrtiﬂ,{ilon f.act OE gre.aé%trie a;eedrtorr expression determined
SRS FIRPBE, eI dUN RG AR Eret o (FRP T8 ST P8R determined,
adB® QipdRd trefnb B CdnidPtheOprot &gt Rpedted dat &t ®drddYimebeto obtain multiple
addition of ligand, |eading to expression of the )
rdipmopléey myapsementy qfthe|cellyr rIeSaﬁeﬁv@r gEnbodimend, Jigand| isggontinuously
the .l - " | Pl for . i .
il RE0E sl PERPEE bend PRISEIAPE Al Bhriodl Oty | B Betection of
aeporédrtgene ierpressdore tftenligdndt b adpihiytered @mt oadas in mhvo drhe vivo. For
cells, The optimal timng i gand, administration

of |i _
cxAmple. dbihs FRAREET BERe EaLadet )?p%"%liﬂ‘e_dc grqteignfayrgiales gp the blood,
gde%éaﬁgﬁ lof Y pg)éalﬂ!aén deetHt gﬁg blRANARHIE FemdVedOfSm the patient. If the

nbodi nent , i gan e added, reporter gene
gRpores sicon cletdasrd pedeintthat prodeced a bmpwestentaod flubrescent signal, the

process repeated one or nore.tines t.o obtain.nultiple..

Gl G Terden e IBANG e BEPUMepf S ABtHiE Pt Inmodified cells

ER oL iremBVed dnddapebstidn of MRtrbpbid Sbie MtEsi&NEx H06!

reporter gene expression is neasured periodically. WO
[0193]2009/ (PBsGeoRTR wrpdegngstio @yipodiment of the invention involves direct in vivo

introduction of the polynucleotides into the cells of the subject. The polynucleotides may
be introduced into the subject systemically or locally (e.g., at the site of the suspected

disease or disorder). Once the polynucleotides have been introduced to the subject, the



-67 [0192] The first in vivo diagnostic enbodi ment of
the invention (nodification of isolated cells
WO 2000028866 by rei ntroduction of the cells to thBCT/US2008/010040
subj ect) may be used where the ex vivo nethod using
isolated cells is insufficient, e.g., where
circulating factors are necessary for diagnostic
sligfand: Imayr bnTadmﬁﬁslaEd\airltlyepMermc .expressibn sssayeddiliedigand may be

RSB RY Bl S e LB ST Yegig coraly: inravenously) or
q&dallyT @ ASintapéritoRely, %ﬁ?&fﬁecaﬂ? ARAPeRAENArIRf &1%ct tiffction into the

i ntroduction of the pol ynucl eo ides into the cells
ttissueces] drgan whereithe sleﬁ@g@tedi disgade drlisordenas emmjnemg) The 0pt1mal timing

.R s e g{‘iwlmérraélon ﬁaﬂt qafré%ﬁgdeqo ﬁ{x %(lbﬁlp%roqlgﬁep eaélfi 1sease or disorder

|1f§in‘g0(§ﬂl9 RohitieOteBhiif sy EIr0bne& abbdimeht) the Mafdrda BERdded, reporter
t he presence of the polynucleotides in the cells is

cﬂ@n@ exprsesiorp dptermingd, thatliggad cyernqudh end ¢hg progesskrepeates one or more
sybhj I th eI I se.cqontaipin

t e Lrgl §§{lﬁ% elgl ﬁ@’es (glra %E orm?egf %uﬂfe ?]ts, © agled orrst ntammg the
@foe)&ﬁﬁléﬁtl@és a InchesthéblembdBinkedt, ligarid@s continuously administered and
pol ynucl eoti des) . and only those cel|s containing the

FERaIFt cEPEt FHESSSiNe 1 Bicabyrediresigdically  The detsfieptof reporter gene
’%& S&BH %ﬁ&eir#a?ld% %drngﬁ Qtteregdéﬁﬁeo@c xoznt\r)\% 3}1@} 5%b For example, if the
Il I'S nistered to the subject and repor
gepmteemnemc@dem & sesatay guioteibh that |cgamidtesray the blood detectlon of the

adm nistered hy a sui tabl e

é?%‘?%’n?@af’?‘i}“(‘é ag%oér%ﬂnv e rPIﬁPY%C%ﬁshﬁmattﬁm dE kg yeporter gene
(Bcdes a ?Méﬁ‘ﬁﬁz{t'ﬁreﬁ\%g|ayl’urﬂlﬂésf:@ﬁtrtﬁcﬂrdr¥scent signal, the signal may be
intraventricularly, direct injection into the tissue

cdete@tegan vivgh dneanpther embbdinwast,e sapiple pHtheoratifiedbells can be removed

0 t.im of 1j gand m nj stration can be
B0 SRt pEffeenarl Bite GHEUE # A o seace o

[0194]di SOT dfhen! HbAAuDMIouE QElld AR Used iniktudigndstic n¥Bods, the cells may be
enbodi ment, the ligand may be adnini stéred, reporter
Phtrineddipm sy sAUISE: g mst subjedis cell ang or enisvalsl, Thidon-autologous
clgri% anglcl?es gn)é%gl‘le ﬁh%{j NGiable éﬁjer%gn%qqg?tﬁ{ég%gﬁ%tﬁlg as ﬁbroblasts or stem

gnos measurenent’s

aRhs tbeg efibedhiteyiém ctilg ABkhatopoletdsleit/@IB).Y The non- autolo ous cells are
adn]nlstered and reporter gene expressi on i S neasur e

perlatsdiand) thy pofymiiclrotides pishingiodupedpbyte dhe gelie in culture as described
Ssi ;

S{ﬁgg& o‘% g&)zrn%%& fat a;’ﬁ__érgtﬁg grwao‘?lu?tgc}n (Fi;tﬁé ﬁé@ggag@tlc%rg %{5 th@cells the cells

anc integducedsiatr the adbjpetotlairodudtiah no}iyrbmtaamﬁsomtrbytm method known in

b ood, detection of .the protein. can occur in a blood.

dhgrdfte rgenHWé"He‘F‘}“énﬁnf‘ﬁéonpﬁf jdiget igCtioReintq @ fisspe or fayiy. In one
RARAGReR, PEObRisthdehf Ry Bg%ﬁae@ﬂdethntﬁé C&ME i9'determined prior to
fluorescent signal, the signal nay be detected In
\intyeducing theseHe backintel Hreesubject faapitberafmbyduementd céliseebntaining the
cells ., can be renpved and expression of the repo r .
GEhaiepBerce 10« 0YSER OFribe JBEBHEE PhRGlable marker in the
HohgneRbtifesy H0Q GnlEiHos® telld GontiMiAR 1th® BolyRMElbMRFes ciké ﬁﬁioduced into
in vivo introduction of the polynucleotides into
dbe subjeqt. t ABersthsj asdls arernérqﬂacgm@dhéwbmts hmyd lsaedmmstered to the
l(sﬂ{)fegtdﬁl%tegfr#?érggfe%lh r%?%]gﬁ: rs YR n;‘%%g g\sén&) mayOOe adnrlmstered by any

e SUSp C ease
(iuﬁﬁﬂléem)athoﬁl’lceﬁthbhesy@wxmw@l feki, dSﬁillbaViﬁtrb%Busly) or locally (eg.,

introduced to the subject, the WO 2009/ 025866
priTansiansally iintrathecally, intraventricularly, direct injection into the tissue or organ



-68 ligand may be adm nistered and reporter gene

expressi on assayed. The ligand nay be adm nistered by
w@noo9meass@bl e net hod, either systemically (e.gPCT/US2008/010040

orally, intravenously) or lacally (e.g.,

intraperitoneally, intrathecally, intraventricularly,

direct injection into the tissue or organ where the

sulsge the delts wems’m@du%orﬁeroptﬁnajdhnﬁnglGfg)gand redministration can be

o‘%’%l i eﬁletlar F%ﬁ% tgg% ﬂ% ?@g@%o I(Sj%]gf;‘? {)rs %%tdlaqo@sggg?gnl&routme techniques. In
B Qritydimerd! (e Peind thaybe ﬁam‘irﬁﬁgféﬁq%rteﬂ ?erfér@(pressmn determined,

enbodi nent, the ITgand may be added, repor gene
ethprligend gameeedsr aridnthe, progess| regaateld roagroereioretiches e obtain multiple

ocess repeated on s to.ohtain
Hisats MBSRLEGPEE B GPEL o' bR Bumalfet, feid R ontinuousty
PR k@D hhdl esporten gD blistesstdd AdineRyiked pérdichllyS The detection of
continuously a n1n|ster and reporter gene
dIRPOIE SIeBh CKBreAHoR aﬁerdhgam r@oﬁd@amlsvredrw eRsueét viva asfex vivo. For
&B&rgg 5 L}? Y ??PO%P grgges Iegpod%gt e%:scrétgci’1 ?gotfn% t%g{n c%r?]u%:t:ltgg eng the blood,

r dxpeativR lof gRé @rcﬁﬂﬁ&ﬁﬁ%o@uﬁﬁﬁﬁ@lcﬁﬂl fangile Iranb\haat from the patient. If the
circulates in the bl ood, detection of the protein can

JEBQHeT| 86N§ SHFRdsE S RFASFIE thalhPRPEnces  IHRIMESCEAt Pl flporesgent signal, the
{ d1ehal GG LEIRNP in FAGOTR St QII‘nSb&iH{eBﬁta DLAAUEE thlmodified cells
| um nescent or uorescent signa i gnal®” may be
dehdetremoved andvwxprdssionnfthearcpand gdnedstectedesanpl e of

t he ed cells be renoved, and expressi on of
(01951 ne. [ dfopllel Goite HERALTEHS ol PIBTHEIGHT Ginaiscior comprising. the
g %lggge%kle&oﬁﬁdyc&ldlﬁﬂérg §&Ghct enbhfingl AL tiotypeptide that can be

, the célls may be “obtained ffom any ‘source,
glurned @t teexprgh§ eqireduatghiit wilhdsl] amel]ammuhmg fhh@olynucleotldes or

t hat i, abl
i AR R SesiesiorSiion cal oY i sl g Bl tens rom o
C@'b{e‘ét (eRhér beca®@ld 320btic ©5t6 MR lohgerRBBPHHRhse oFa§Fdbblem with
cells). The non-autol ogous cells are isolated and the

ﬁbpyn%ﬁ@fbtcﬁléﬁeée&r éwmr@dmw oRttexieing. cAl lle?hal polypeptide, as used

trrlg’(rjiljsc oﬂ)%%%&{l%glgaéoﬁ{glguc EXpresse ggs?lcﬁﬁl nt he c eeIrlll {haF expresses the

t}hﬂypbphﬁs, eitheebedatisoOtheqrillypeptioe Itbtﬂf gulkihat br the polypeptlde produces a
I ntroductl on be carried out met hod known in

t¢eEpeupd that gs let%ﬂt rﬁawwéd@r%fmheﬂ@h p@%/pamrd@dpcludes polypeptides that
| RhEG! D dédih § aan(/' tﬁscﬂfﬁn C’iﬁcﬁﬁ&\ﬁ' Ut dof 1 ﬁ)nmlggﬂo%ngpoptoms and
the presence of the pol ynuc es |n

ckamﬁomcnyad Bxainpiestaf lethat polgpeptitgs tirvdudee Ithaﬂeamk linmiteal to, apoptosis

subject. In another enpbodinent,. cells cantaini

RGO R SBBie R 6935 ST o G BEEd oS Ch AR RRCA-1, toxins
Pdueh ﬁ@&ﬁhﬁfenﬁ t&8h EOTAD) s@ug'gﬂﬁ @hirotdXin, MBtulism toxin, tetanus toxin, cholera
pol ynucl eoti des) and Only those cell’s contalnlng t he

ptexyln GSEe¥2 addsgtlm garfignts of:lssroqdom protein téransiebjapst a few, suicide genes

th are introduce the su Je
AU FYiaiSt dRadiet, oht CFERDE diteSF ety LEPIiR e eg. tumor
eﬁ@l@fd%issfael@r | iBitefesiy @gha. T MRe Ipr&keMdini@itionsis fn@mlﬁhﬁﬂ Ebryetﬂe identity of
d% o sui tabl e net hod, eit her syst em cal
a

al pohypentide mg@,\pggd @,at theqwlypgp{ide t5.capable og bemg lethal to the cell
le fi‘ltBﬁrd i g?pqgis&'l 'IPttl{iea%%ﬁ?chl é/ellsla% sﬁgr? TI&H %gflsa , cells with a

I njection into sue or
20000 2i5&pom ReE!, UbdaD800dHe8 4G less, such as dendntlc cells), it may not be




-69 where the cells were introduced). The opti mal
timng of ligand adm nistration can be determ ned for
we@amb/o23gpe of cell and di sease or disorder usiPQI/U81098/010040
routine techniques. In one gbodi ment, the Iigand may
be adm ni stered, reporter gene expression determ ned,
the ligand renoved, and the process repeated one or
mecessanyrte sn¢ludobiethal polypepidein e pglynstleatides as weetneat the cells will
f the cells. I.n another e nment, ligand is
iat %qr%ovegdw?%"i‘gioé'r% ngﬁgjt% Sorter gene

[0196]€XPT €Sgh&tRer BpERJT @ﬁ@ﬁv@ﬁidﬂ‘éla@&l to¥metlo® stahSsitdriig ]ﬁf) gression of a
reporter gene expression after and i s adm ni st ered
chseaseendiserden wadnpinis¢eringi to@ells:@ft e@ulanqﬂtbe dnagrlqsltge gene switches of

RS sl R FRERERRroREL BT i Nabmios mogapion of e
Qdi§ddEe bNdidotdleROth sA¢TBMBodiGERAY, @He irnvetidhfelatad tcemietholi§ of monitoring
the reporter gene encodes a protein that produces a
| therpregeession of @ diseassy wglisaideran gsabiect pemprsingial may be
L.
} ec gg'?alﬂ?él)(% ‘ﬁl?(? célﬂcog*;]l‘.gt e%FP@g: ng&ué:)l(e%}légggéorﬁiu?ﬁ a gene switch,

t he I eqaltt parie geitch cerhpiiding aEXea\S’! ¥ trafktBipfion Macddrl sdqlence, wherein
vi vo enbodi nents, the pol ynucl eotides or vector

conpr i Bt t least peg yf?@é%mqndé%ct%ye%ﬁfﬁ jeggodes a ligand-dependent
seque [ e

Frnod SscHans AR Sy AR RO Meg o TiEAPripter, wherein the
cont ai avkingy tofieh propmaterd sombdelstedrduringcstanl diseast al disorder, and (2) a

pol ypepti de. exQr essi can be used.t |imnate the, . )

nodi f i Fq"%‘H‘F FB‘Fﬁ‘ﬁ[“ 8JBPULT 8eBe thﬁg‘?de et REgROter which is activated

di agnosyt dafd fi@fldSdeperddP tllaﬁ’s!%giﬁfloﬁ %ﬁﬁdtocﬂro&ﬁ“é%&ﬁﬁéﬁ célls;
problemw th™ the nodified cel

fﬂbber md@hlntsmfmgllxgnnd)to smﬁ(mdtfscﬂ cellb Iaedhal pol ypepti de,

herein t.hat, when
a@)r es‘geéed;tm%eqc’&eﬁ &% ég‘pf‘%‘/?gmg@k Feaftﬁgfceexpr esses the
pol ypephdréia.a mahF@fn thE ¢V Ef dxlpLeshioh VPS4l iréfdrict E&df indizates
| ethal or the polypeptide produces a conpound that is
| e gFghsionaf sasbdisease of ﬁlsoalerétmd sybiscf-pept | de i ncl udes
[0197]pg|c:|3/52l%)g%g§?ﬁ El%& ble 19(%?&§d ] crr]gagr%t Qorlsdecrgf%n %3; rtgrg%eale expression

cdepeiiding ©nt whethratip| disgroktit etvitah gﬁ@hyﬁﬁpiﬂedespdn@ﬁ/k ue efactor(s) that

but are not linted to, apoptosis. inducing

SOpFEREE sec rg@%&l@adﬁO%SSIWf th%filsP@%%lOFétFOfQ?f Essse mgthods may be
. dm% ?}Hf ukind £ @tsthesx}éﬁgn df thp ma 6§t1@ rﬁ&ﬁb& &Q&%ed above (i.e., ex

shigel 'a neudf ot’oxi n, botu |smtox n, tetanus toxi

ohed exll, rrt)d»ﬁcatloI(BEeéYB exnavoofotlemwed diyi ramtmduxftlomcxrfrtbe oglls in vivo, or

pr ot ei [ a few, suicide genes such as

oxl ns to,na
Yrée) Ineh dissie a0 daie hiAREPIRY By RGERNINg TAPOXAT(gR jexpression at

QeAYE BwicE af an idiHRibn of Bfe @&k Of ﬁfé‘-‘(ﬁ&ﬁse 6{"1{1%&1&* #d Iféltlﬁé‘ @ny change in
The present invention is not limted by the identit

dhe leved dfeexpagssivnl yé@mnﬁd@nb@mentdeue mitoring can be Carried out by

PR Cedt RERBRNT Bptfitfloafd | BepshBng dfafier eend’ expression

siR@fhitten9d 16 &nbthef @nbodine@ilt] heWhbiitating! dafil BeLélarried out by exposing
lifespan (e.g., about 10 days or less, such as

creHair ot figandk intgymittentlyreandn steapBingOreporiey E2BGEEKPression during each
RGhb4§2008/ 010040 - 70

[0198] One embodiment of the invention relates to methods of preparing modified cells

for monitoring the progression of a disease or disorder in a subject, comprising



necessary to include a | ethal polypeptide in the
pol ynucl eoti des or vector as the cells wll be
woa2100/02886¢/ r enoved over a short period of ti mePCT/0IB68010040
Anot her aspect of the inventjon relates to nmethods of
moni toring progression of a 'disease or disorder by
adm nistering to cells of the subject the diagnhostic
detneduwewigt inheseltsf of $aid subjeanll) arpoiymicteetide encmgling pcgehe iswitch, said

ene expressian to nitor progression of the diseas
FEne| SWUF I GPMPTINNG L 1A+ 0BT FARRCTIPHRR FRAGRCTFAPERFey BMBTER Said at least
toe TRAMRHBSH H@t@ftééﬁhé}gze ERG RS Oagrlfgiﬁﬂ Ql@pé}fdeﬁt da88&Hsftion factor,
or disorder in a subject, conprising. (a) introducing
ioperablbyelinkedatb asénagnczamlg j se&atch (pI()matepoMgmgml thotactaty of the promoter is
enc en tch SW t C i Si ng.

Srofitaed ol B lenior oSkies HoH e BnaRhusTiRis &diding a reporter
Sg@hé‘ 18iked @854 pdifotef IHEK iiPlab@VhtdP 6l Odaic SidHSdAEpendent transcription
encodes a |igand-dependent transcription factor,
dpatemlie prokilliﬁﬁdéadltf@d&em agnostic switch pronoter,

[0199]\(/1\'hure|r ﬁlg&]% I d’ 8m§ e(zhalglémo ro(%gtlhtgg\%ag rtloorlr}otre at(:é) 0 meffloas oq monitoring the

RO rBsEdesnd di@ea@él6pdﬂsa@ealnr£m§dcercoﬁ@ﬁem@ nked to a
pronoter which is activated i sai d |igand- dependent

t(a)anschrrpwtsﬁng digangt to medified geliscofisaidi subkegt: @ad | s;  (b)
ggi“e”'ﬁe%ﬁhggey %’texagéhe Sprbitn WPbdiksfece! | s a.”d (c)

cting r r<gene expression a “least twi ce;
wher ei mhaelnlaanhg&ge in thé Eevebofadxpression pf edd reportef gariiddicates
reporter .ndi cates progression of said di sease
FFOZPEH Sa} 1§%ﬁsgog§15?réi§{ in"SphpIEct@Ber essi on may be
i ndi caj el ¥aidthbEaSH BAISUE sgﬁcsruﬁj%%ﬂ r?s@QU e?f)olgﬁlﬂﬂeotlde
expressi on dependi ng on whether” the agnostic’sw tch
pmooding p geve svitds pad geneswitch aupTs{eg) attldmt one tmansewtéon factor

FeatF v erin SR MRS e S P oy ce pop s adigand-
Qfep&rt&nt’@éﬂs@ﬁﬁﬁorpfacfo? Copét AN REKkddGo ARE A8t QS pi8fhoter, wherein

above (i.e., ex vivo cells, nodification of cells ex

\they activatly| of Wesopriggnotesiimmodulatad; duning fsaidreaseasd ¢rgdisarder gud (2) a

di di.s d b .
rpé)&\én&ligleﬁgge érbcgﬁ{néasr%gﬁrgerg%? lg.fg ﬁraaérgmlggegé\%h%hels Cagé{\éaged by said
dipahddepaidemtraiscriptiorsfagioe of the di sease or disor der

" and notin y change in the | evel of expression.
[0200]pne eﬁﬂoﬁj&'ﬁﬁlﬁf emppdimenhi the metheds0f Benitaing I@Qg@éilo%_@f a disease or

HRRTEGet DEH&EPLP utsﬁ’lﬁl ﬁ&@ﬂﬂofbggﬁé pupug e%’ m@%l?semaf are allogenelc or

nmeasuri ng reporter e expression I ht
ambgmkloewtthel sty adt, amch ﬂlermadhﬁenl nograc@iodoas celly mednmoﬂuced into the
and intermttentl

] | o
rﬁﬁagea i né ¢ eeﬂgt?qdé‘?le%tg ﬁé' s pREgiognreRies {9y %5@398 of monitoring  the
eﬁf@@%%(ﬁl oﬁ@é@éﬂse OP&is6riRPH I&ID) ec@fcoHTi)I sipgvention

relates to nethods of preparin edcells for
rfehi t anfroducitg: igtoogeessiotngous ealldl(é)aaseol)mudﬁeetndaj@nccbdmg a gene

?7iUbJ s%vci%ch sadh geng sr\]xqtcm%r?p%gs/m%zg@ggstpc%/ trg'nzscc):gg(lon Qag:%or sequence,
wherein said at least one transcription factor sequence encodes a ligand-dependent
transcription factor, operably linked to a diagnostic switch promoter, wherein the
activity of the promoter is modulated during said disease or disorder, and (2) a

polynucleotide encoding a reporter gene linked to a promoter which is activated

by said ligand-dependent transcription factor, to produce modified cells;



introducing into cells of said subject (1) a

pol ynucl eoti de encodi ng a gene switch, said gene
WEMWOLS8eONPri sing at | east one transcri pti on PEUS008/010040

sequence, wherein said at |legst one transcription

factor sequence encodes a |igand-dependent

transcription factor, operably linked to a diagnostic

h) t ¢ hntpoducitgsajd modifiedreellhintasdid Vllti]9Cth t he pronoter

ted d d d (2
Chol yinsgrre e sarma el Riemd gane. | nked to-
RAPTOtREecHhs Fébo!frtér géﬁel ék??e@ﬁomit Radt @wicbgand dependent

=transcription roduce nodified cells.
[ 0199 Whnein heohargeriodheravel foexvre@smm ofsaid oeporter genggndioates

t hods off 1ori d n of a di sease or
d)r%%?slfé‘?n? rfagjnéﬁ?ﬁs%gg ls?:giﬁrp ﬁl‘:]sél g) adm ni stering
~[oZo1}! i ganda t urivesli {speet @€l he @venabsl wubsLab: nRMdds (B monitoring the
detecting reporter gene expression at |east tw ce;
wihseieyaness oanglieatmenhdor ey edisagse exrpdisordesninofa subjget, comprising
t8 of sai s
a%gﬁltgtglr:lag?gl?}hé élg; %&SU cay Fl%g%nﬁi dé ﬂgﬁh Blr;]t @aqiéad%%gﬁ?cf fhethods of the

dfvénsionfat Rastdwideoaietermdienif rgried perke @@Ees&léﬁh@ﬁictdiﬁng, decreasing,
encodi ng a gene sw tch sai d gene swi tch caonpri sing

|8 aESMAdHBE tthe rigdte: ptnopng £81be 1m@1éq@aqe@venm@rr@laa¢83m dnethods of
%oﬁlﬁﬁ'ﬁl&g fh@en{g AVSREss Pif QN AGER fRCIUREGSe %QC@Q&%er a subject,

I'i gand- “dependent transcription factor, operab
|donipedingo a di agnostic switch prormter wherein the
gctlw .0of the gr onoter is ated during said
Phea Ristering sqid freatment fosaid s L‘{’|E!?ﬂt’ynucl eoti de
§8¥ 0diifgoduciiPiaid @Jllsgﬁréﬁldl JuBjeBf(15 @ FRIRTRIEBEEE e¥ddfly 4 gene switch,
activated by said I|igand-dependéent transcription

f act orsaid gaBOswitah eoripmising:at lmttotmmmscnph@ fastdrosgquerfce, wherein

nmoni tori ogressi,on of .a di.s

Tor | S e 50 s Rl RS fodlncd) E0dES Lp Migand-dependent
that arfseiptRASRASoE, dPerabkeIAIBRINGI LdibPndshie s&ieh PEdmoteF)Gvherein the
t he nodi fied non-autol ogous cells are introduced into

the gyt of tenpromaserdismanaduleted dnang seidhdisense og|digoader, and (2) a
to ”Ets&%gagxrci)eptﬁﬁé; gééqgirul& ? ré&%er %Er?egflﬁﬁg’cf %)) Sf n’ﬁaot Wﬁl%% is activated

or d

into Wha&llﬁgﬂndgibp%deﬁk trSns(cﬂlim@l fae{oy ﬁucﬁr@cﬁicb(ﬁﬁ)dlﬁed cells
encodl ng .a %ene SW t ch,  sai gene switch conpri sing

df) | erSMiBig npgélﬁwtoaai%woﬂlaﬁ? Gells@adience, wherein
@ d uefécﬁf}gtr eporter Lgr%%gfésﬁbh Wb H R, Sequence

encodes nd dg transcription factor,
oper abiheréin ralqladng&)mahei leaghafSixpression bE kaigh repmnbegene indicates the

ein the ctivity of the pronoter is nodul at ed
%&FHE@%%{S&}%S% e%tr di sorder, and (2) a
[0202]P0! ynugl gk BRCRUEINSK &ﬂr@s@ﬁfnt@ﬂ' thg%ﬁoﬂtérnge%@ dffer dhe treatment is
promoter which is activated by said |Igand-dependent

tadansisterqgst is en indieaton, ofithe pifentiveressodiitfe techtroent! g deaBease in reporter
Zg%gg /eggrSegs%sn E %T ps t%o%egf]h?cgé is effec%lve if the diagnostic switch promoter(s)
are responsive to factor(s) that are elevated in the disease or disorder. An increase in
reporter gene expression indicates the treatment is effective if the diagnostic switch
promoter(s) are responsive to factor(s) that are reduced in the disease or disorder. If
reporter gene expression does not change after administration of the treatment, it may

indicate that the treatment has halted the progression of the disease or disorder. These



(b) introducing said nodified cells into said subject;
(c) admnistering ligand to said nodified cells; and
W@ 2lovgzBect i ng reporter gene expression at | eaBCT/USZ008010040
wherein a change in the |evels of expression of said
reporter gene indicates progression of said disease
or disorder in said subject. [02011 A further aspect
ahethbds may batamred oat asieg any)ofmabtvarlsntsbf therdiagnostaigmet®ds described

effectjveness of -a treatnent a dise di sorder ..
105S Ly oo Eeliprmadierton i orlls esppRgoNavea BY aiBfraiction of the
acellk AbMB L vAal carrying out the diagnostic nmethods of
the invention at least twice to deternine if reporter
[0203]gene efiqrr ths sixonvp senibsimeryi ofgthedmypmm reglls nagy be isolated from the
nventi

PR Lboes RERBRC oot eriine PR RRG Tl ofiPevdh Ve e8Pispsion. Aftr

atht teaim@itis fa@midstdicdeRSBe Fubfées Vel mdyb@ isoWbE Elom the subject at
conprising: (a) administering said treatnment to said

s\asious interyvpls to detearine nrmrtiehg@e@eipresssmn sai d subj ect
[0204]( 1) a 19(9I Xﬁ lemnlzodeenel c? Iﬂg 3rIGLe usl\vf\én 1on ?%alﬁ%d cells or the
gene swtch conprising MEe3st” one tTANSCr

f putyicledeideetidche iWhodeded intdal shbict befdsd, darifg, or after administration of
t r anscriptiqn factor sequence encodes a

thg drrateibe At &t celkﬂrqrgomqs{qoaﬁe& #etagminisiserdapiigr to the treatment, a
lﬂ)zﬁgl% 1EQe13f éﬂe ex WSEIBH uﬁ%g{ gWherein the

actrvity of t epr m)te 'S no gurlng said
[0205]di seasEh@medsisanddrof @pdrt¢r2gena expodsyionah@&pbe dearried out ex vivo or in

encoding a reporter gene |jnked to a pronoter which
204y If dge Rpedipnenty RQPHRAE Rih e AT Pt oy gfposing the cells to
fl?ﬁd&lgroonhﬁucﬁfs Bt nfBablirfrgSdp6éd §ene(é3()pré%§i1@h Nhighltiedfly. In another
li'gand to said nodified ceIP (d) detecting

r @plyrdimentg) émsnemparmraorbeatarm@h@tt bowx@esmgmgldsatmh@nd intermittently
cagﬁgge in the rt %) a .on of said reporter
oBRd TR Cat RS Fﬁw%eneeef‘f’r&é T Bldgeagn ¥BONTS ¢ eat nent .

[0206] 02021/ orch@iiB&diment, el WREh Of HRXPSI9msdIetided chdRling a gene switch
reporter gene after the treatnment I1s admnistered 1s

aand; megnorter geneomay e rart et a itharapaydic ofecton ghat ig heimgradmipistered to a
&%}ﬁ%ﬁé | 51 véc“?‘g ?e(ranc gdmégftpgrflﬁ Q. pzétlﬁlgng r:r{;ud SCIC % ﬁfor gene therapy). In

pmmtmbdﬁﬂent afe teSHHEt VegedtBehtaahd rths)dlbgraisnartest for monitoring
el evated in the di sease or disorder. i ncrease in-

r frstivenesyehibedregiraen .afmadlwaw&fafcb@gﬁwér ty @it Yrdts en§uging that all cells
ehhEELdiVEHe! tretap'ﬁc*[j lafl QD&t%e%é gﬁ ticeROOL AL S) are

responsive to tactor U’ced I'n the
[0207]d i se as@ne) embodinrehe bf thef invertjnor tetatesge maethwmsr eSpieparirggpmsdified cells
t change agter adm ni stration of reat nen it

MO the ietfectiygness ph 3t Featmey I'Hia 15¢45€ 19 iSorder in a subject,
g((E)O /r%%%gigrogfé%}l rzlfgb%e?lg?gos%%i E{{b;%ﬁ 4¢J a pbiRREI¥Rie encoding a gene
switch, said gene switch comprising at least one transcription factor sequence, wherein
said at least one transcription factor sequence encodes a ligand-dependent transcription
factor, operably linked to a diagnostic switch promoter, wherein the activity of the
promoter is modulated during said disease or disorder, and (2) a polynucleotide encoding

a reporter gene linked to a promoter which is activated by said ligand-dependent

transcription factor, to produce modified cells.



nmet hods may be carried out using any of the variants
of the diagnostic nethods described above (i.e., ex
waoewo/ozsbd s, nodi fication of cells ex vivo fol POEs2008/010040
reintroduction of the cellsyjn vivo, in vivo). [0203]
For the ex vivo enbodi nent of the invention, cells my
be isolated fromthe subject before treatnent to
[0208]det er nAmshérasmbodimdne\d] theoinvertpar trelateg etoemeitiode ssi onitoring the
After. the treatnent.is .admnistered.to the subject,
ceéf%ﬁv‘?w & FEASnSRAT f ABHREHE SWOETE A 2 SibIecfaFqrprising:
@] er ViinfinfsRridg sAidMdafnEMROELig kuljeae expression.
[0204] For the’in vivo enbodi nents of the invention,
ribili f i asdehiistering digandito mpdified gellvof sagbsbirat apd
gga{oqgge into a subject bEfoﬁF’t uring, or after
i ni SEHPE OPOBFT SY R PrEIORBh S Wihe cel I's or
pol ynugh&sini 20@anged & the avie] 6 exipeshsidhioPEaill @efoRr gene indicates the
treatment, a baseline |evel of reporter gene
estfpctvanesroicard reatopatapmdd. [ 02051 The neasur enent  of
report . . [ .be.carried.q ex viv s
i Ghert A iGHBL AT e O R ForfiRD EpYpilectiae
cencodig a@ehe byitehy paidigeic sWRclCedrhSrising atlle43@8hk transcription factor

conti nuously and neasuring reporter gene expression _

| SSAEIE WhstEinyaid) 3 lepsbensdyanserpiing fagtar sequprcefngpdas g liggnd-

C i . i | S4- j. .

BB R ALY GEORAL IO B8 promot wheren
dhe nctiyiyafhheppoamiteras njodid6dd duringrseideldidrask omdisordanand(2) a

both of t.he pol ynucl eoti des encodi ng a gene swich. .
yrgw{egﬁg? F&odé%%reﬁaqerb@nﬁ ilinge(gqo aaprf’ﬁ’é’f;eéﬂ\_élﬁ%% Is activated by said
VIg&heldebbileni SarkiSliptshrPEBioRi Stered to a subject (e.g.,

a vector encoding a therapeutic protein or nucleic
[0209]aci d floragfanbert lembagiyment, the nitlsods nbld diomitnting tthe effectiveness of a

t.hera ic treatnent and the di ostic test for

R RRR TG & GRS enBEt ot TR Taerer afiglogbus cels, e.g, cells
adlat 4 8l FeRbliclor ehdiRheic o BSuBfRct, an@ lieUhbdified Rét-a@ologous cells are
cells that receive the treatnent al so receive the

dntigdussd j iptogtheesubigct.c in e embodiment o diventien a¢latehgo methods of

[ tiaon.rel 0.met hods .of prepari.ng nodi fie . .
Bk Rbehity T Biaeeol TSR LU sfiten dp @ subjest
fadinprisiligsease or di sorder in a subject, conprising
introducing.into cells of said subject (1) a _

0@} ynuBirediding: iatec Bem-agtoloegun ecellgvdla c¢h pobajugleglidee encoding a gene
SW t Ct‘g\&cl%p rSé.lﬁl eaSthilcﬁ%}?‘&%l El@ﬂi%&r &)I&t {TQIQSCPI?&BI? rfElCtOI' sequence,
sequence, wherern 'sald at 1east one transcription

f act orwbarginesatieat deusvoEstranskiipi@ordfadiep esyende encodes a ligand-dependent

transcri ption act or, eraply linked to a.djagnhostic .
Swi t chaaEMO@r{a%eqp@fa%?x F\‘EE%?Zttoi 3 fipgnasficspydtch BFeRgieE rherein the
i's MDA Gratd bRnctd f AbaRaRe Riingdi Ry &@f%ewgii%ag, and (2) a

a pol ynucleotide encoding a reporter gene |inke
pr onotlymwisieohde snewsting atrepbriey gené Hinkédytonal poepatedwhich is activated

transcriptien factor raduce.nmpdi fied cells.
2005, (6B e aeSinsa) BeBioABHOR BT cfo sB kR gaciificd eells;
qiBpodi ifRBdudhg $EmoaMRAL NS irt6 kAl 8sbj&; Net hods of
nonitoring the ) _
() administering ligand to said modified cells; and
(d) detecting reporter gene expression at least twice;
wherein a change in the level of expression of said reporter gene indicates the

effectiveness of said treatment.



effectiveness of a treatnment for a di sease or disorder
in a subject, conprising: (a) adm nistering said
wWoe@anesnd to said subject; (b) adm ni stering PCESIHOS/GL0040
nodi fied cells of said subjegd; and (c) detecting
reporter gene expression at l'east twice; wherein a
change in the | evel of expression of said reporter
[0210]gene | Anbthat aspetthef thef meettticmereMss taf n&&iddstdfaabnﬁmrhtg the potential
and. wherein ified ce f said

i d
dBHsHY & 3 519 %Fff;ﬂ JEtegetiqler % ISGRACNeY ﬁlsa%iﬁé iR\j gebect. In one
SABbIGRER, S h6éhtfoR TRl tﬁ%@thoﬁseéﬁﬂloﬁﬁgnﬁé eSsdtédifal Wkicity of an
fact or sequence wherein said at | east one
tadanmsterqzdt tr@ltmﬁladcoa diseapeom disoster ouz sulgedt] qpamptising:

e end anscr.i.ption factaor rably linked to a
i &ﬁwgéﬂdgf ﬁﬁ?g OSQHQW@Eﬁ thg activity of
t(Bfa prlﬁff@&lﬁ:‘i dg mtdTBslld GHsaf ﬁ%{écf‘@l)%%diyrﬂic&%ﬁ@@ eféoding a gene switch,

di sorder, (2) a polynucleotide encoding a
r epor tseid g@meswmqik@unpmag Pt daast eme whAnschiptien dactorvsequence, wherein

% a1 kR S e R dro B Boq bl ghgaR-dependent

ef f ecttratey@stfontthctar, linke@td® Blaghestic 3walkich ??&ﬁot@f wherein the activity of
dlsorder are carried out using non-auto ous cells,

the prognoteisimegdudated by fsiss Eousd 1r epldyyBakare bewetenposed to toxic

subje t
CntTo uce ﬂlgftaglﬁ t(??ég%ﬁg%?&[qeaeﬁk&ilggglllgpéﬁ?eh' ?neta]ﬁrﬁ(ed to a promoter
i nventwhiohriel aitﬁateﬁobyraahbd@aﬂxf dependernitotram@riptién factor, to produce
effectiv g@é f a treatnent for a disease or disorder
in a §HB$ ellsonprising: (a) introducing into

- AU dliRGRNR g b td shld MoRBledREfL 6ak de encoding a
ggge smftch §a§ﬁ gene sgftgL conp%?glng at | east one
t(dhnsodeltqmngmeﬁoa@r genesaxpuession at leattdweien sai d at | east

one tr crl i on f% uence en odes a
i gand¥ e ge it Sl o EFeTIaR PG Sprigh ggne indicates the

|tbja}éﬁ§10}‘§hl§ln€ht§gzﬂpstl c switch pronoter, wherein the
activity of the pronoter is nodul ated during said

[0211]di seasls mnedlembpdlelnent,arthls( aﬁp@t poblrescpelyniidleotides in  which the

ncodi orter nDter
TR0 De raR P St e S e adS S Rg sRnBoP S BRI et ré Fegulated by
ffactbfyy found iAr @éllsC@iatTaﬂ-J beifg &xpbied; tol Roxid l&bﬁdldb!ﬂd Ng., cells that are
said nodified cells into said subject

aersers e dying. | i Eeameplen iselnde, w&hw@&m@&mé pamptersdyesponsive to
\%ﬁoﬁ{o%fur&l 1 Esgggrggm %ﬁ%sﬁéﬁfqﬁﬁs frg i og(gge%t ptg%ﬁ'eg eDIéA or chromatin

Fern ac exXpr es
rrapdifitstiong predein idgadhten, tolitﬁiatﬁé/f&l@t:h%it@l&ﬁclmﬁlgSﬂanH etc. Suitable
treatment. WO 2009&02586 / US2008/.010040
[EaDRrORIeMT i Tude Shese i r?ﬂlbbwqd&%ﬁl@gthrbNo 2003/0027127

NElAARated HERM b9 leferddas aﬂ@tlﬁﬁﬁdé?lwuhout limitation, promoters from the
following genes: CYP1A1, GST Ya, GADD45, GRP78, JUN, FOS, XHF, HSP70, MT
IIA, GADDI153, ALDH 1, HMO, CRE, XRE, NFkBRE, RARE, ThRE, PPRE, TRE,
ERE, and p53RE. Suitable apoptosis-responsive promoters include, without limitation,
Fas/CD95, TRAMP, TNF RI, DR1, DR2, DR3, DR4, DRS, DR6, FADD, RIP, TNFa, Fas
ligand, TRAILR1, TRAILR2, TRAILR3, Bcl-2, p53, BAX, BAD, Akt, CAD, PI3 kinase,
PP1, and caspase proteins. Detection of an increase in reporter gene expression following

administration of a treatment is an indication that the treatment is harmful to the cells. By



toxicity of an adm nistered treatnent for a disease or
di sorder in a subject. In one enbodinent, the
w0 paoeseisen rel ates to nethods of nonitoring theCT/US2008/010040
potential toxicity of an adjgnistered treatnment for a
di sease or disorder in a subject, conprising: (a)
adm nistering said treatnent to said subject; (b)
imﬁlqimglthci gege swittch mepdisiaftostiess o dbjtbeignals) itaan be used to monitor the

Ieotlde encodj ng. a.gepe, switch,. sa
SR EIRT earmpi N AgE rtopeebic SIS PLE SHIRT lteFiape bpfore the subjcc
%%Hi%ﬁ%eert !‘ﬁﬁﬁt@hﬂ of dMiéityat | east one transcription
factor sequence encodes "a |igand-dependent

[0212]t r ansc’lfheptt msthddganay bel Gapest ovtousingliany red thé vapents gif the diagnostic

1e act|V|t ronoter is.

R desegr Siels, @8 B felksomogiiaubh EFef g o fotlowed by
e¥iRR6&sLtoA of thd cells #PHelbhaR®). and (2) a pol ynucl eoti de
encodi ng a reporter gene |lin ed to a pronoter which

[0213]i s acthordhedrbyve gmbodingent piddp aneentiont pal#smab'pbq helated from the
sﬁg]tegtr beif{))r%stgé’a?ﬁgrﬁg 0.d %Jn i l?asgl%lle %Vcﬂ% (Ygf CPe({ Itggltlerxpr}gssmn After
it reht@ien & edraiiNte88 | tonhatsubjeas cell Mg, be\M%SIaGHdnfram the subject at
change, in the | evel of expression of said reporter
J@Heus WtArvalt ixdeteraning BPPEFE §ENGEXRIGPUOR 1 eat ment . [ 02111

[0214]I n oNg:y ‘[?n?&d' Hefvo vﬁﬁlﬁ#ﬁﬁgﬁgt f nﬁﬁgl Yfvention, modlﬁed cells or the

pol ynucl eot1des I n which the transcription fact
s;mtwmnlee(ldc)s can éelntieductd énto arsubebt hﬁeffoqa[ dunixige 08 aﬁétaadmlmstratlon of
factors found in cells that ar

e re
Ffﬁa gﬁt hegells or pobpnaieett Sre @dguniste |&n<{rﬁatthe treatment, a
Qfa?elm%tlé\%?éﬁﬁépefterdg@n%x fe580PL i od dHraiHEE, W thout
limtation, pronoters responsive to apoptosis
[0215]s| gnaI’Ele measupgent sif gapdrter gwp@xplasswmaw e caxigdent ex vivo or in
chrogatin . nodification,

a@vgr i promoging 8 hehii e ot pSTed Bah b Pippsipy the cels to
Qigand Suhiilusly &idr ﬁ%ﬁsuﬁhgrf@ﬁ&[e? defl6 ledPRsdib® $®ermittently. In another

di scl osed in 6 S. Published Application_No.

zotRAdgoet, thy mf{mW@@gp;@n beedrrivdrait hy Wmsemgee@hde)hgan@l intermittently

I h f m t he
e |“!g"%§‘%%v%‘te St g Fi@tess?%ird n%n%.%x P78, JUN,
[0216]FCS, Xbite eﬁlﬁﬂﬁﬂwnﬂ\/ﬂ'f theliAverabbpélatds td\lnEcho'lds dt\feepdeinig, modlﬁed cells

XRE, NFKBRE, RARE, ThRE, PPRE, TRE, ERE, and p53RE.
dor mapitering b poisntiak tesisen of o admunsersd éreamqn&&; a disease or disorder

SOt il mggo R KVRL AP gt
FREGAIRL 2 JERI dwiRRh, BRAl £dRe, svBedh- &ympptng BAKasBR trAkdcription factor
CAD, P13 |na se,., PP and cas ase Fégteins. Detectign )
SPAEHTEPEET S Folfirt B JORETPRB CBSiob PR AL @ ligand
ardptAieat tRAhsQIpLish ﬁcforreﬁhﬁ@d“to s d ?nbsﬁfé' W&é}f)rﬂ)r&ﬁélter wherein the
the treatnent is harnful to the ce
2@@%}026%@rmm&o@@ummmwfactoqummm geltlcht:hag areebeing exposed to
th sign

Eé\gutﬁgcgaﬁl?%g onsflxg)ra PR uc 25t d enco c?ing aT or?er gene tlmﬁec‘1 to a promoter

which is activated by said ligand-dependent transcription factor, to produce modified
cells.

[0217] Another embodiment of the invention relates to methods of monitoring the
potential toxicity of an administered treatment for a disease or disorder in a subject,

comprising;



effects of a treatnent and detect toxic effects on the
cellular level long before the subject exhibits overt

W@ 09po2ass6 of toxicity. [0212] These met hods nmaRCDHES2008/010040
carried out using any of theywariants of the
di agnostic nethods descri bed above (i.e., ex vivo
cells, nodification of cells ex vivo followed by
(@l nt radgunisieong sfiditteatmesit te sdid swhijeas; in vivo). [0213]
For the ex vi.vo,enbpdi nent. of the.invention, cells may
$ | soratustrPENERED SRRt eoli spl SPisstabt “to”
qey er fHeEh%tiH?%iJokt@ﬁgéxﬁ}/e&bﬁes%nFaﬁ]%@itttﬁ[cegene expressi on.
After the treatnment is adninistered to the subject,
cel | s whgyeine@ changeandhe favehofiaxpressipn of saidrepovtgr genggndicates the
i.ng.ervals. termpe reporter gene expression.
[tg’%lﬁ)fglt—scﬁlégﬁ%%leﬁ{’\%'eo enbodi nents of the invention,
nodi f iveltbréiglshidl ra6difibé celpadf)saidsubRtl etdgprisal1 PLpolynucleotide
introduced into a subject before, during, or after
£8r0HNE £ 2eRg PHtQE said igene swiseheomprising atieastenq wanseription factor
PR RS0 e a0t sdledcdncodes aligand-
elepereieni wanscAptidiefaotor dinked to b Axzhdstitvevitch psctheteE; Mheddin the
reporte ene expression y be carried out ex vivo or
'aﬁﬁvw véthg PFPTBRfEr lér%%ﬁﬁﬁ%rg,y factas fymdiin celigthatare Being exposed to
GEik Ic6RiAbs, Bd BIRPIINELCIdAGAE BhdoRlide rebbd I
cont icnuolug{lsy an?sng)acds%cng reporté glghe e Pgslgf(%dntoaprommer
iwlhtieh isi activated by said limand-dependemtisoaisergnion fadter. moni t or i ng

T ST REXTET P
ChdfriiSteRRAC ReIRAG WrCa didddObr PRBrRRihedichlil & Jsh‘% non-autologous

invention relates to methods of preparing nodifie _
cells,.g.f oellsntbai argrallegendie opaerogeneic to dhe sibjgctoindathe modified non-

dmi, ni dtr . f i ' d i. .
SR S SR Bt 55 R IEL i et

30 hetlidds (P mahifoeiny ki€ p&eitid toxiGifE P Sinmindested Gehthieht for a disease
sai d gene switch conprising at | east one transcription
fos disoFder s sehied, COPRII®SAS sai d at | east one

tLANSGLI Pk | f.act S ' ~ -
fePonduPOcBlL, 486 fon SERUEAEE SNPRIES, BolndBRHIds snpoding a gene
_SWi t chswitchjrediérgenatseviehncdny@isicht eastyorf trivixeripti@indiodr sequence,
is nmodul ated by factors found. in cells that are bejng

expos WY Spihat LeaEbarA TNsREPtioRHACoDFeRCpRS SPRadsserigaid-dependent
°L000 A RRAORESE, HEABIY HRKEC DA ReRIATRNAER plihGHEr wherein the

is activated by said’l1 gand-dependent transcription
f act oractivity pif dblel peomor fis etbdutadd by fh@dds7fouAdanhetls that are being

o ¢GPS oot B P POl oty ioding, . geporter gene

tr eat Npiked ftora protciBASRIAN istAHPhEE by Ehid | '-ﬁ€;§7endent transcription
conpri si ng: 2009/ 025866 PCT/ US2008/ 010040 -77 (a)
adm nifeeter, tggrosiupeimoddiedreeHs; t o sai d subj ect;

(b) introducing said modified cells into said subject;
©) administering ligand to said modified cells; and
(d) detecting reporter gene expression at least twice;
wherein a change in the level of expression of said reporter gene indicates the

toxicity of said treatment.



(b) admnistering ligand to nodified cells of said
subject; and (c) detecting reporter gene expression
W@Rookezsst6 t Wi ce; wherein a change in the | evel POf/US2008/010040

expression of said reporter_ggene indicates the

toxicity of said treatnent; and wherein said nodified

cells of said subject conprise (1) a polynucl eotide

[0219] encodilng aaotheneembodiotent saf dthgeliuwesvibm,c Ithc:oppiyhed;lnrgichzt comprises

i ptiqn, factor guenc wherei n

TR JhEO SR Tnariot BdssiRe EaHiE of PEHEBPa dte activated
Iny%B qactgﬁwﬁfbﬂqatbetﬂgaémmsmré@ Bs fh%CtI*é%&merIt' (e?e Oyen@ tHerapy treatment

diragnostic switch pronoter, wherein the ivity of
chéh pitheraneatic psotemdu|miclsit axyd)f a3y orakinfgdhe geneswidtt responsive to the

R eefdalfend R SR e st th Birfiar SffthastcRt TinBéng' GbraBy reatment
raha fete€f undeBirably highositlbWateds Oths dleftnidn® foHg-eRe MBe Ibject exhibits

transcription factor. [02181 In a further enbodi nent,
tovert YIS of overAKRIessien ot hedesexpsessioal Ofttbf( |tI@€Ir@I§ﬁU@f3 fagtor. In one

ae?IIIIoIa rgé L@% 1I1I'e%§ oI:II:“‘I'eIatesqr nQetIII)c?segfs I%Pﬁl orlné CIgvellolf a factor that is

carr Gt oo gous

tH&ﬁig mmmtdrag@nﬁm th form@@eam for d(ﬁsdab@oﬁdibcbrﬁéﬁ, comPflsing:
the nodi f.i ed non- autol ogous cells are introduced into

Ak sAdpERistering sgiddrea tovead subjerd; | nventl on relates
t(g) mtlIIf?SI(ﬁlch TRNCAREY 1dtsmlﬁ]egpélz iy S‘;Ieo Il&é b, dcogIl}gﬁ%II gene switch,
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[0221]CONt I GorOthe RIXOMDS @htbdditAintadetha Gl 4RoRd cells may be isolated from the
subject before treatment to determine baseline levels of reporter gene expression. After
the treatment is administered to the subject, cells may be isolated from the subject at
various intervals to determine reporter gene expression.

[0222] For the in vivo embodiments of the invention, modified cells or the
polynucleotides can be introduced into a subject before, during, or after administration of
the treatment. If the cells or polynucleotides are administered prior to the treatment, a

baseline level of reporter gene expression can be obtained.
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activity of the promoter is modulated by said factor that is being administered for
treatment, and (2) a polynucleotide encoding a reporter gene linked to a promoter which
1s activated by said ligand-dependent transcription factor.

In a further embodiment, the methods of monitoring the level of a factor that is

being administered to a subject for treatment for a disease or disorder are carried out
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modified cells;
(b) administering ligand to said modified cells; and
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wherein expression of the reporter gene indicates that transplant rejection has been

detected.
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rlﬁbfscés B8odi ol t@H@ (ﬁiﬂjf ﬁ% h %e Qﬁfhef 8GEL b ARe BEQRRNEL of rejection in

tissue transp
a subject will allow for a more rap1d response and avoidance of further damage to the

transplanted organs or tissues. The methods may be used for any organ or tissue
transplant, including, without limitation, heart, kidney, lung, liver, pancreas, small and
large intestine, skin, cornea, bone marrow, bone, ligament, tendon, neural tissue, and stem
cell transplants.

[0230] In the methods of the invention the gene switch comprises one or more diagnostic
switch promoters that are activated during transplant rejection, i.e., rejection promoters.
A rejection promoter is any promoter that is activated in a transplanted organ or tissue
when the rejection process begins to occur. Examples of rejection promoters that are

useful in the present invention include, without limitation, promoters from the genes
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must be transplanted into a recipient within 24-48 hours after removal from the donor. In
one embodiment, the polynucleotides of the invention are administered to the organ or
tissue within 48 hours of removal from the donor, e.g., within 36, 24, 18, 12, or 6 hours of
removal from the donor. In another embodiment, the polynucleotides are administered to
the organ or tissue at least 48 hours prior to transplantation into the recipient, e.g., at least
36, 24, 18, 12, or 6 hours prior to transplantation. The polynucleotides may be introduced
into the organ or tissue to be transplanted in one location or in more than one location
within the organ or tissue, e.g., 2, 3,4, 5, 6, 7, 8,9, 10 or more locations.

[0232] In another embodiment, the polynucleotides are administered to the organ or
tissue after it has been transplanted into a subject, e.g., 2, 4, 6, 8, 10, 12, or 18 hours, 1, 2,
3,4,5,0r6 da-lys, or 1, 2, 3, or 4 weeks or more after the transplantation.

[02,33] The polynucleotides may be administered to the organ or tissue by any means as
discussed above, including direct injection, electroporation, viral delivery, etc. In other
embodiments, the polynucleotides may be administered as part of transgenic cells, e.g.,
transgenic stem cells. The cells may be isolated from either the transplant donor or the
transplant recipient. For example, stem cells may be isolated from a patent in need of a
transplant and the polynucleotides of the invention introduced into the stem cells. The
transgenic cells may then be stored (e.g., frozen) until an organ or tissue is available for
transplantation. The transgenic cells may then be administered to the organ or tissue
before or after transplantation.

[0234] In a further embodiment, the methods of detecting transplant rejection may be
carried out by introducing the polynucleotides of the invention into non-autologous cells,

e.g., cells that are allogeneic or xenogeneic to the organ or tissue being transplanted, and
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[0238] Once the polynucleotides of the invention have been administered to the organ or
tissue transplant, the methods of detecting or monitoring transplant rejection may be
carried out by detecting reporter gene expression. In one embodiment, the level of

reporter gene expression may be measured once. In another embodiment, the level of
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least one transcription factor sequence encodes a ligand-dependent transcription factor,

operably linked to a diagnostic switch promoter, wherein the activity of the promoter is



reporter gene expression may be nmeasured nore than

once, e.g., regqularly, such as once every 1, 2, 3, 4,
W®G2008/02k896, 1, 2, 3, 4 weeks, or every 1, 2, 3PCHUSHN8/G10040

or nore nonths. At each ting point to be measured, a

measur enent of reporter gene expression may be made

in the absence of ligand to get a background | evel of

engdudated dnrilagl transplanh ee) pctia:me aod (2)l4 gdmudlcmidbteabasdin e reporter gene

Ie el of orter..gene ex sion cilvatlon

ed é? écﬂr? pter m xlsea}c 1ygte p{ S&Hje trapseription factor, to
Iﬁ&ﬁice%o(ﬁﬁ&pgglgr gene expression int he presence of
I"fgand is determ ned shortly after transplantation
[0242]( e. g. Awthdm muqdlmentsqf th,e 1ﬁyerﬁloajay@tqsrt01methpds ef d@pctmg transplant
weeks t E -1 nduced.. basg ? | evel
re5EY ‘b‘ln Jeec Q’ﬁ %Ser% z 1) et F 154C Ganp %"érfé’é“%’ﬁmg
aay ! ranspisehhg igh@Flo QN subj@t;idadt i al  tinepoint (or
an subsequent tinepoint) can be used to determ ne
Hb m@tﬁcnngmﬂmgqncb@pmﬁm stered to the subject
o0 U5 OE 3l BEn RS g BBl ecion s en
afetkctddmendray be adjusted as needed for each subject.
Regul ar. npnitoring gand i nduced reporter gene
expr esS¥RGANFA qraehorbtesee ARSPEANG ceMPIasey One o Mogmeells comprising (1)

: {%{lixﬂ{%?evogﬁg %ﬁ{b‘&ﬁﬁgﬁ F%ﬁk‘%vrlgﬁg% ?&5 %én%[wd% é:?hll'p#@lng at least one

pcﬂnympﬂoadhd:tdﬁseqnmmé; Wgeralmsmﬂ atdeaspond eam;cﬁpmdirh&btor sequence
or i nduci bl e) prese int

t
i otas 2 e dEpendoB Famser i fegfor m{a@iwll&e {ind diagnostic switch
rﬁ@l‘%{e? w58 thOSUGRY dPYhe prBfofR &Qhulﬁfeﬁt(ﬁ%ﬂg ngﬁﬁlt rejection,

measured at the same"tinme to confirmthat the gen
sandt(2ha pelyniaemideencoting r ogpertey gerieflirtkied toy@ peonsatett which $s activated

ot cti.oni ng, opti mal.l Lt. may be necessary to
ég@ HgmpgﬁgﬁémyﬁﬂgﬁﬂQﬁﬁFFon or the anount of
[0243]t i mE‘ hehdveBolintAn f ARTimehtibRrélaRs t8HHcth6RO6E Bfep@iSAE an organ or
detection to increase the signal fromthe ?ene SWtc

|trssm]@qa?mlantefmd§pmnng ﬂfe ptpfgr@glng @ﬁ,vltm@ dng rgpgction in a subject,
BT PEAO T o L SR Bl USRI TE p Rmciori

Fﬁhﬁbdxﬁg iangerf switeh) spida ngéner Sl}/l@&i téfprisiag ab@ea@@ Bhé Ma@sbription factor
[0240] In_a further enbodi nent, once an increase in
FSEGUATCEr WHETREN SRiSr als K938t OB STANSEIPLIOR o fastor exeaNeneF cecpdes a ligand-

&% xg'feegs ﬂ%&nﬁéo* q'f?:ﬂftpl)@é}gblgqin%%& t(?g dlﬁ%st‘?& Qgi[&gisgr%moter wherein

ust hg'traditiona
athé addtiivitg af hhe nﬁymofert fse nmiodatusql alntieg triussplaat 1{ej}2ﬁdﬂ and (2) a

nFodlnent of the inventign relates to neth
ptrOanaac ROB ARG SRPOTIET SERFLITRrsrie B BIRMOFSs W Righ ésc%thgted by said
tl'f%%ﬂéweﬁ&{deﬁtedrﬁﬁéﬁﬁbd oy, S Brdifibe moRIRA 1109

roducing into cells of sald organ or tissue
[0244]t r ans p&mther( il)nbadlpwlny rufctheomvwmmdduemgoamgmtvds of monitoring the

ch ne swtch conpr t, | east. ope
CPRRERoh o dffmPao I e iicd St o has eyl g ggan or tissue
Q%sﬁlﬁﬂﬂé&rhpﬁhh%m factor sequence encodes a
I i gand dependen transcription factor, operably

|(|ahkeoadmméte@maguge@d tocsagdsubieet;andnot er, wherein the
| Vidy of Tl Br ISt I 8o 299025866
wherein a change in the level of expression of said reporter gene indicates

progression of said transplant rejection in said subject, and



nodul ated during transplant rejection, and (2) a

pol ynucl eoti de encoding a reporter gene linked to a
w@e@ootsse whi ch is activated by said |i gand- depentis2uns/010040

transcription factor, to prgguce nodified cells.

[ 0242] Anot her enbodi nent of the invention relates to

nmet hods of detecting transplant rejection in a

subj ecwhérhmtsalioorgare oetissad transpbany aomprisesi o8 we more cells comprising (1)

L OSSR B L B A et e
_e&(zﬁfs@ﬁlti'i&lnféct\ﬁff‘ SqRbRceSWRERRPsRd a0k st Bﬁe frgﬁ‘aﬁhﬁén Bfetd? sequence
i ndi ca as bee

es that transplant rejection . _
decedesedganddiepbralent mansariptiar fator,axpetdbds iskedrtaasipdgnostic switch

conprises. one or r.e | s conpr.i si ). A .
TOPRUE: BB aehe ATBAPHY the oReTa s o dialey e gransplant reection,
SaMdt(@ha pERRLEISHRIE ehbodiBR A lreftRr gbRANIEH Ok ipRImbtBEWAICh is activated
sequence, wherein said at |'east ‘one transcription

fbpcsant ligangudapendent trensgaiption Factand- dependent

transcyi pt.ign factor pgr abl i nked to.a diagpaosti.c..

024515, o' S sy eRSofnase Ll e dods (Ao ik GRBRBhisision may be
| Garfi@o tayeid trelduidimg the pohafic Rotid ésed fahé iientiod o hén-adtologous cells,
pol ynucl eoti de _encodi ng a reporter gene |inked to a
pt-@neelisr thafire Allpgengtor orveenegenelsy todthe Argangaitssurchsing| ransplanted, and
L @N3GhARE! 8§h- A6tRbus [ %ﬁég’zlre O@‘?roﬁﬁ%ﬂd kdTERE &gaﬁ I'bq tissue prior to
i nvention relates ro methods o preparing an 6rgan or
ttrasplantatianspl ant for nonitoring the progression of
transp] ant rejection in a subject, conprising

[0246]; nt r odiciORg FHEQTRER) of ofheq meHhags g¥gicabed jagQyfe one or both of the
t : [ i -
SPPRRIARUeS oRinR, PRERh 430 8 SRSRH e R MEpart of @ therzpeutic
t veatyg ¢hatps being fadumimsteredequaesmbpect (dher & vectsmémtoding|acthetapeutic factor
one .transcription,.factor sequence encodes, a .l i gand-
cleputacRs S BB FoRene S BRPYS o dBr G GopeiRISHE e factor and the

dd;iagREE tedt ﬁwnt&moﬂhgrm; RUel MRS Rlctdr atd\Rirdinistetbd % gBther in one unit,
the pronoter is nodulated during transplant rejection,

agnguiing that albetlisrtbatireest vaibie dieatoetinh glsa recepisrthediageestic gene switch.

i nked.to a not e i,ch . s,activated by said .
10247} § g tcpEn LA EFardtbEdbeh Troter B 7% ot the potymctentae
n&doding dh€ gbhesswitdhPdd therslfificledfii® ehdvaiig Gk réptter gene linked to a
invention relates to methods of nonitoring the _
PRTEEOLS SroPRrbef eriedatgst aplynvepatide; o4 » Aryestosub) ether igatbodiment, the
085 RSP S0 08 0 ol B RGH ot BT Al syt e reporter

agete (inkedl et £promugerragp sepiaeate pelgruckoquidessi on at | east

wi ce; wherein a change.in the | eve] of expression

t of i
[0248]5 5 d rlBpeRT aiPchletls IMERteR &datep i gpaurigplidss thaj pay be used in the

U Me @ 8fhe iRlehfibh Oth bft &RbSHITERY, Bfelpol@td1e¥ie encodes a gene switch,
2009/ 025866 PCT/ US2008/ 010040 -89

the gene switch comprising at least one transcription factor sequence, wherein said at
least one transcription factor sequence encodes a ligand-dependent transcription factor,
operably linked to a diagnostic switch promoter, wherein the activity of the promoter is
modulated during said disease or disorder. In another embodiment, the polynucleotide
further encodes a reporter gene linked to a promoter which is activated by said ligand-
dependent transcription factor. In one embodiment, the gene switch is an EcR-based gene

switch. In another embodiment, the gene switch comprises a first transcription factor
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enmbodi nent., the first transcriplio act or sequence )
GHE SHBETIRHBR PP S<O0S SORGFeA TS SaFRE BaRERBROR feptor linked
o hldaRAB&Id dAtchPRorBIRI WhAbH thd Setivi§CPsk ﬁrﬁﬁﬁ?&rg\&%ﬂf?ﬁted by said

factor sequence encodes a protein conprising a
Hactdii rthat deonbéing andmaemstengdndorbitredimentdonki nanother aembodiment, the

further e di ment, .the pol ynucl eoti al so encodes a ..
RaDRFTep S BElbPT eodiut sboy Eiediied faf roaeiEr Gt is Setivated by
RA a@la-deF@&ﬁail trafscPpBoATRESE., Th PRei MYRIAMMER, iRl drRSswitch is an
to polynucl eoti des encoding a gene switch, the géene

iR based gepe issviteh. aln |aagther embodimgndc thepgénenswielt gpmprises a first
?%%?cgﬁ)?@iel qf%@gcﬁrg sgahg%xgcgg%ggllath}a i%glzt%%l_ogggﬁeréﬁg fostiP tS\I)VﬁQh promoter and a
tseeomdCtraptiiption &xter sequemdeetnder thé cBha@iNes i secoivd dtdgnostic switch

pronoter, wherein the activitg of the pronoter is
PERIIPtST.cheggin thy Rrefemnst neaded R said) Arst frgnscaiptiop dagigr sequence and
0 Fe- condi g n. her dj af -
AR S50 oSO, AhepdROGLE, AP QBRI compix which
funkteds tas a lgandelependent clans@iptiohi faatoed Ibyonsaérbodiment, the first

| j. gand- dependent transcription f.actor.. |In one )

dﬁ%@@?tﬁeﬁ fich prRmpscTeAnd,} _Féﬁcqnﬁ %?sméwwgg% grogester are different. In

HbiheP enlbddAiGi Nefe BRRAHAIRRGC sWiteh 3RBR0RM dfdNthe second diagnostic

conprises a first transcription factor sequence under

tshatch quromoter gire ah¢ isame. dImgnetber embeoditneht, pthe rfrse tramsedption factor
second transcription factoraéeﬂue ce under th

a .
SERIPET BPOL S IR CRRESTECE REFemey RiiBpeAnd 2 transactivation
oz fnd 1AE s&oAH YlanScription d8cdodeqidice ehéddeh a protein comprising a DN
transcription factor sequence and said second _ :
tbarding r domaion andce oligahbiading idemeimct Inoaf dumthes embodiment, the
retein gomhex | £h L f I on | i gand-d ndent . :

BoRhBsito R B MY ¢ MBRL RABsHal oo L PRRETE™ % imducivie

¢ragoesti ¢ switch pronoter and the second di agnostic

switch pronoter are different. In another enbgdi nent, |
[0251]¢ he £ iIpone @rReghdhg inyertign elnigrio pebancispiddesiracedipg agene switch, the

gsﬁg g%&llx %om?ﬁ’ki'hg .r}lt RERIMBLE trafidc P{lgr? f: seqlléhc%,n%gl%fn said at least

odl nent, e First transcription factor seguence

eme dohascrption fhadbnsegnemee eicndesaa hgdndrdegendent prandcniptionfisttor, linked
a transactivation domaipn and the. seco transcription .
ftaet@%@@%%we@ RIARGHEsWaCThghe Pﬁw&yrﬁfﬂﬁ% PrnQieiaodulated during

RiAchiRg A98mion. a ' i '
O GEP, 0 S IUAe rr

PEAUIIE2008/ Dinkalido a9propuitsmudiidotis destighted by csaikk sligand-dependent
ltreatngcar}ptirg)%l %&89 ind Sne gr%li)gglll enlt,ltﬂg ggnet Switch isna(.jnuﬁcl:lg-lbgsed gene switch.
In another embodiment, the gene switch comprises a first transcription factor sequence

under the control of a first diagnostic switch promoter and a second transcription factor



pronoter. [0250] In one aspect, the invention rel ates
to pol ynucl eoti des encoding a gene switch, the gene
W@EMoosseoONpri sing at | east one transcri pti on PEUS008/010040

sequence, wherein said at |least one transcription
factor sequence encodes a | i'gand-dependent
transcription factor, linked to a diagnostic switch

pequante undevithe eomtrdlhod aasetond dipgodstit sevitoh grarheter,iveherein the proteins

][Tegg(l)'lri tetg)? ﬁ%ﬁtffrgti %argﬁf gg{i'(g{ faézltmt hatoqfﬂi %}(I:FS bei’argxaéﬂ{n .serz:iofc’l etrra%gcription factor
REGYERLE | i8R o f f8Fth N préRfOesmpRx ' WRRAT fihc@iRead LNKEMA-dependent
to a pronoter which 1s activated by said

|tragserhtivaplantentInt orengrubodimienty tha dirssrdiagnosbmewitch promoter and the

enbodi ment, 't he ne switch is,. EcR- bas gene ..

SR TAERO o O EFDBEierRY CiHERber SaiEEnambodiment, the firs
CRAFNOLBE SwRcH ?fo?dot@ﬁ ArANGE sk ¥ndONadrRkti© Ewi el PRI Re Ut he same. In
the control of a first diagnostic swtch pronoter and o
another embodinent dh¢ Brst sranscaiption faatopssAvenceedeodes aeprotein comprising
Sﬁ]o@‘%t‘réﬁ%hh{?%{ eﬁa n%f glrrl]ﬁ gdtlé%ggcgg\;& i‘ég}sd\ggfa%)hflil il?ems)etc%rrld transcription factor
tsequice iptodiy 4 PEStOIh SREPHANGE adDNA BRidthgS 868R@ and a ligand-binding
transcription factor sequence interact to forma

slosrain.n I g fprthsr epbediment, it peJpsuddectisle| alsgagnsodespe fethaltpolypeptide

tp%%ggitiﬁléd%. &u%fblen}a niiG, embodiment, the first

ragn IcC swtch pro er and the second di agnostic
[0252]swi t chAgstherotaspecarc dief fiereatibn detatesan®t Veetore ndomgprivaiy ,any of the

the first diagnostic switch propoter and the second .

aigw_e&prlees @%ﬁmvﬁi %oaﬁnmn%fr@g%ﬁ@egbﬁ@ VPR apiasmid vector or a

SR JLTB In ohd'Embbdiffent, HRNSAY RIS AEiREsenSEIHRGRe vector. In a
d

encodes a protein conprising a heterodirer partner an
dutthemembedimant, each db thei polzmeti¢dtides scomd sepamtecvacpdri oFhe separate

o R BTSSR eRo L S SR B8 be o s .
fybti BRMpIAKAALbRFERE the fathe PIANYIRY GF AATrER tRIRVTTBABER. 22 one vector

| et hal pol ypeptide operably |inked to an i nducible
P8 apiasand, tE:@Q@@]quproﬁéVa'Q@ect, the invention rel ates

to polynucleotides encoding a ne .swtch, the ene . . )

102531 PrfRARINES SeES F R R e e TR IbA ol Fgd BB PSnjunciion witn
_ SaeHedChe ibentiohn Kial dtcaldinge®sthis KPectidfans MivetidrOmay comprise one

factor sequence encodes a |1 gand-dependent

tQT JPRIE COPtAINSHS, ¢l may [CORRBHONG ¢ THOKS GoioBEnts selgfted from the group

RGBS I.,?J £ 3NELE hﬂ)r%. gﬁcl@ﬁ:t dell Er}/ol&ﬁllegh%smcﬁgﬁteﬁ&ﬁgs and one or more

nodur ated dur i ng ranspl ant rejection. I'n anotheér

asetio domprising ktch peleic nct @odleddest Uithefithe ilvefion may further comprise

reporter gene |linked tqQ a pronpter which is activated

LRPCsi 0TS CRIRDETE SERGEHRE cEl ghlurei pedia fuktahle 3ot culfrggecells of the

SHPARHAE e o (6reARBi R E&Haihﬁlg%ﬁigﬁj%cp 35ief 198N Qise in culturing cells

swtch.” [In another enbodi nent,” the gene switch

cfnibei igenteonf ions tort marss contpinesncdndaning mepreneree oumatee containers

t he cantr ol I rst ts‘fji 8;?”03“ C switch rorm% er.

'a

CoBAING FPSTSHP P BN 0RO RG9S GoRtaing Substrates. for
RGZIMERORAEAIRIOAR or She o b8 MenddToEeneRWicRREARItioAl @

second di agnostic sw tch pronoter, erein the
[0254]pr ot ei figs of the invention may contain a wide variety of nucleic acid molecules that

can be used with the invention. Examples of nucleic acid molecules that can be supplied
in kits of the invention include those that contain promoters, sequences encoding gene

switches, enhancers, repressors, selection markers, transcription signals, translation



encoded by said first transcription factor sequence
and said second transcription factor sequence
WO pa0e0zss6 t o form a protein conpl ex which funck¢DHS2088010040
a |igand-dependent transcrigtion factor. In one
enbodi nent, the first diagnostic switch pronoter and
the second diagnostic switch pronoter are different.
Isignalspphiarer drybudizagon sitehée.g.i fort sequiemgng o iRCR)irecdmbination sites,

pLOTGL e And, e SeGond gl agnosiic. swich BrOTRN ST LBy
&R/ bPla Qﬁbpfr@s%&lo fRRAY %Bﬁﬁss%?ctm@ (%dﬁ{gogtﬁfu@nces sequences that

conprising a heterodi mer partner and
tmmﬂm@qmmas iandyotl oegdms, amigirtshel Eaebgatnbnt telomeres pedantromeres, and the

ikEthgn SRS o % TawrotBriGh RDPHLRRIGR Carpriping a gene switch

fwitHone bnye m@ﬂbmmwu&moﬁ@kem URE E@?hﬂﬁe@tﬁ&ob&% g6l or insertion
| et hal pol ypeptide operably lin to an inducible

p)rf @nmde@gnoft@g@}clﬁpr@mers @§ paterestof Nuthlelq agikmolesnles of the invention
tcgr% 5O YEGt SHeS ot R g% l}gt e tio olynucleotid

po?yynucP S PIL e FIBE S " %n‘% “addiion i R ynucleotides  as

tdescribe@tabsvd. S a pl asm d vector or a viral vector. In

one enbodi nent, the polynucl eotides are present on the
[0255]sane Vst ¢ . then invention (ay eamseensells. e%b% Gsilst may comprise the

JRLHUELRRL 38 beRloh, & HPLAEER BT RRRIE b nsepur

oatiniedy). , it bree smbvdimepe tlof calBahay bé aumlogoubatlis, a{ge, as part of a kit

sm' but nat the sane plasm or different
%f' fr e specife subyret- g @pgiher F@gadlmeag igicel (siasxpd,Bpn-autologous

%%HE%r iR Vdf“qut)d [Ra%r dn? sapREder aspect, the
[ nvent| on pgpowades el?l@s th rat Ig,r%al be used in
[0256]conj urkts mf Mine hinvergionodisayt fremipmsencondainersi tentaining one or more

accordl his as t of the.invent.ion onprise.. .

S Wolelis SHAPE RRmbaHEY PEUFS T8It 00T Riediod limited to,
cmepmqpm:sme IFes;tragl }fhlhomns REn I @ RsoI 8RS WE13 NIn@K, KRB, and XerD.
or nmore nucl éi ¢ acid nmol ecul es, restricfion enzynes

dberoetable regomebinatidn) %tes @n«i)ptogmmgars Wedseragssicuited with the GATEWAY™

SR TR AP B ARk B R b R Bl Eeribed in e

Piodib lRerhke 08lthe! Gmmmscmﬁlﬂghﬂ?echnﬁlt%&t (veRsiorPBE September 22,
nmore contaj ners contai ni ng antibiotics sultable for

P983), thecamtiredisplgsures pEwWhish armiacemetated keacin dyaelsrenser e
[(}257]00nt a'@?&r of Qﬁynﬂeﬂh{;ﬂg chfglﬁ)r Be sggt?he%r w%rﬁ%r?grgt a'l’Hgsre primers will

containing transfection reagents;  one or
qentrallnbe Siemgnéchtmarng:astd)bmbreaﬁles hﬁ‘nhg spetifi¢crandleotide sequences For
or nore li and for gene_switc

r eact ons, and/ or on
Erpls, e o PPiEy parkbe Slesigned ori 36 dhi %twpﬁwaﬁaﬁwglar nucleic
vxcﬂremue&met %eQfenbi Ip%&er@ﬁiagi a!E‘B' b%“sﬂl;yﬁl?edtxbﬁﬁ thean be

used with the I nventi on. l es of nuclelic acid
[0258]_m)| ec L(])I‘BSOII mate baﬁﬁerbée sy mnle; m;b thnee Kkfous, fofe, te@t ten, fifteen) may be

nvent, on ncI t hose that r onot
SHEgL O I st s’ ARRBOey (1IREE udiehY, JHRY &5 supplicd at working
" IRRERHA6TS oxsﬁlag %E'sﬁgpl rn'ﬁQfo‘ﬁceﬁtfa?erdleéhh%UQHeﬁ U %o the working
transl ati on WO 2009/ 025866 PCT/ US2008/ 010040 -93

gq‘ogemtrgtioxgﬁi inesehlytffqr@j waHtdfien cointass .sng etal fams, co-factors, metal ion
haA né: 'aEéins etc. CiR)_ the %Perﬁ](aar}tlo?nac?l{/itti%ss or the stabilization of either the

buffer itself or molecules in the buffer. Further, these buffers may be supplied in dried or



restriction sites and polylinkers, sites that suppress

the termnation of translation in the presence of a
waappozssor t RNA, suppressor tRNA codi ng sequePCEES$2008/010040

sequences that encode domaigys and/or regions, origins

of replication, teloneres, centroneres, and the like.

I n one enbodi nent, kits may conprise a pol ynucl eoti de

qunmussfomysa Yere uwifdre fare suppliedt imaydriidafrrostthey will generally be

%n i: pronpt er.s, the pol ynucl eoti de being suitable
faBsofved &R WRlsH Prigk to15§- di agnostic switch pronoters of

[0259]1 Nt er &8ftg ofNUE [flehtiGE hﬁy%hﬁﬁﬂnﬁﬁal‘?} athy CorhBIUAH Othe @@ﬁ‘lponents set
conprise any one or nofe of these Teatures in additio

taut pboyenercdasotibedes)sevsherel bereini. bad oabekidled [iD BESTt Mioud mfcogmze, the
SOmpPPEES eV GRSt EepRon fall, R EHOE ipfengbuse for the

a8ils! sTrRkitd@aP Bk Mesgh&Plo ke foriBVartdRs iftncti®RRE&!dut in this application
contai ners. In one enbodi nent the cells nmay be

amﬂéh@@fmlsor@msl@ Su‘eh 1gtS wellqumraccomdmslyku t desi gned f or

[0260]ram§pggf i rese \6%188181 q:u%fge[r lealieé tg 1nsctg.lmta’183§, tf trgfer orﬂllnlg one or more

dasthedesk the ﬁn@ﬁﬁoﬁ uBh &t instrh& 258 cafinstruef a L& df RYRditibAsuitable for
may Conpr| se cont ai ners Cont ai ni ng one or nore

r@é@ﬁﬁmamp@ﬁ pebthsi inenton; tIapirectioas ehHicniavewipn can be in a tangible

ﬁﬁu%,)fo? %x pn gﬁmeg Ertlstﬂfé oﬁkofeé Wp%ﬁgg ltp?lgerl),\clgrsceanl B in an intangible
IfpeB 1for &'xujﬁi)le,)é&cﬁsm&’lda)éefoﬁlputdﬂdlmkr orwvet thbligternet.
reco on sites_and p teln are those associ at ed

[0261]yj ¢ hmfﬁéva’%& d fhat ﬁ.ﬁa@ ter o6 HSTBEHP S pexfarEiing pfethod of the
iRV dtioR AR NwhEE Rhe insRhdtRIR%re filud@ Y iBES kR B8 QSllng thd'Rit, need not be

product literature of the GATEWAYTM Cl oni ng Technol ogy
(previdednORe eSapplemif @rsitB@tjon ROIBrh atkiiteofeghe¢ invention, for example, would

di scl osures e i ncorpprated herein.by. .

Fiof Ep BRISiEp Bl el inrioPR & PROBAE it ithionsdnform a wser of
SHORIts Qe th bR mﬁﬁeu&{m@p@aﬁaﬁg shefidds for9®ARAd ¥it can be used.
be designed to anneal to nolecul es having specific

niiBiseipsirgetions (ﬁqrepﬂlf@srmmg)meth@s%mﬁm@ inyandion cpr bawbtainsdnfrom internet

2ﬁcd gg%eg nge%a%a?%ﬁﬁg ?r dlSélR altegi n%lﬁﬁlb&l%% ﬁg@g rp?:'%c{):x g?geéatgree etc. The

Slﬁ%ﬂtioﬁdtlmtlhclﬁlb& Kkits . thht0db&Jt et @Eer”ﬂf %n@ karf fifofe locations where
one, two, three, four, five, eight, te

(e.g.,
flp$tﬂt9é‘ﬁ§ls ﬁ*ﬁ&/d'é%CﬂYsEﬁS}Sﬁgeéldaﬂdﬁorkdlﬁ%le?edt‘Mléh ithgy !sm ic@h be found. Such
TH%%“Q § ﬁa?rbi xmy k?@nr?‘ %-%RJd'M?S bt n C?’l\@ﬂljﬁieQQO, el«tactromc Oor, pnnted forms.
concentrations or may be supplied in concentrated fo
[0262]and t Hémvuig Imtnedlull)o dbibelbw rtkié ngverm0ﬂCﬁnM1hthe0m&iersTd5t&B by those of
ften.co ta| n salt, netal ions

buf fers
cfzs 5% S, in B At Wt thecHBI A be Rgdmaed Bithin p gride g equivalent
&%ﬂhloﬂg i%ﬁﬁhl‘éh@)ﬁseﬁldo&h&r}%rﬁﬁ&@sl\bl%lﬁ;u't Qﬁeﬁfnfgetpe scope of the

e|t er the buffer itself or nolecules in the
Hovérition, ortdnne's@nltnsﬁﬁmemtsthmyf bélkpgerits,euhtém aq)pllemllous aipublications

(PR BRI eP B R B G res A S

generally be dissolved in water prior to use.

EXAMPLES

Example 1



[02591 Kits of the invention may contain virtually any
conbi nation of the conponents set out above or
waele®eneised el sewhere herein. As one skilled i nP€TTESENE/010040
woul d recogni ze, the conpongnt s supplied with kits of
the invention will vary with"the intended use for the
kits. Thus, kits may be designed to performvarious
[0263]f unct | Thesvex@dr shotvniin Rigurs Sajmpludeall-Gd/mdard prdraoter (SEQ ID NO.: 5).

co onent s ch.kits wil | y cordingly 0260
TRVt RS i e AU on A RS estof i st oo ansduce cells
19(51 RE"th w?h&ﬂ,e shplBOr erhd BhNAdSesOfel] % he i sBH@ fHtb o groups and

SUC I nstr ons Can instruct a user of conditions
sl tireeid| eztheom thp erésencr omabsendecafactyatbhbgandy eBethonats of cells are then

Ipstru he inyention can.be in a tangible
bt onddRe roping el e Ak i it FiHE S eFaR. Cy ped
on paper), or can be in an intangible form for
exanpl e, accessible via a conputer disk or over the
i nternet. [02611 It will bExmebéhized that a ful

10264; 7 e 15V iePETn AZERE FReD ARCeE HCT R GaRR promoters

ASEQ ID No.: 6)siTHE DRA ¥dctor 9884 t6AanfiRice @ﬁﬁ’&dtﬁ@ ®iops @sing non-viral
exanple of a situation in which a kit of the

i tFAPSPHAtion systems.e Tamsraasdugsd bippsyidt SRl ietai tyosgiewpsf ad cultured either
181[‘%1; ﬂ%r!gééﬁé% %?ta?%l}%ﬁ ot Xi‘f%&t&att&ehg%ﬁ\égg%ﬁln Gk ©FHi8RFed tissues are
| Hosiogenized rand ftbe repulaiag it ateg areeided dsluciferapdrasshiys he Ki t
can be used. Thus, instructions for performng
nmet hods of the invention can be obtained frominternet
web pages, separately sold ng}gll stributed nanual s or
ot her product literature, etc. The invention thus
[0265]i ncl udBe dcta shhwh inliFigot 7andidesube ADAMs e pmoter SEQ ID NO.: 7)

s LA AP acharick SEQ TR {0 A5 Al mEdepruced using the

| JASh A | PORIC HLthe id Bs@NYo RSB M dbABN BBt Mor kidney before
limted to, electronic or printed forms. 102621 Having

rtmnsplta,ntlayomesﬁadlpwm tramsplanyasiom, eerumi sanles ameassayed for the reporter
n t he

d d .
HRE B B e ACIRRA B mecP Bl T st Antp Skl ontilRof assaying

rr@ﬁ@ﬁeroefxp%%@ﬂht frOMSsaniésTHOBEAfIIEd 8 AcAGT hgafdamﬁhﬁfealately after
wi thout affecting the scope of the invention or an

enpediidrasntof tthe meafactiygted gzeupntligandas edminipipredciar i24nkours and then
f
gd;gcroplpgl!rléedg?enoﬁ%? eblﬁb(i & g r% %ﬁ 1?e ‘dJl %L@Br géfgge the ligand

Eixcaomeét id cORpREKLIO/ ReEmited aE?ﬁ?j/ rblﬁﬂ@%é deﬂﬁéﬁd befeeh QRS Band-treated
The vector shown in Figure 5 includes IL-24/pda-7
pﬂ“énﬁ?‘é‘?ate(dSE@‘P]Bs NOA; PEod. oAdeth dormsugust patsc Beforssithig procedure is
tcﬂkFO% digal shuttle vector is used to transduce
Ts I solated from | ynphatic sanples. The transduces

cells are spllt into two groups and cultured either

in the presence or absence_o ctivator |igand. Both

sets of cells are then g?‘ﬂﬁ&@d‘ and the resulting

[0266)ce! | | Mg Reorah6wH %@F‘ig'uﬁa !; tclfRE ARECREEIYAd SEMATA promoters (SEQ
ID NO.: 8) and the CD40-CD3 reporter (SEQ ID NOs.: 12-13). This vector is used to

transduce a portion of a donor heart before transplantation via direct needle injection.

Following transplantation, serum samples are assayed for the reporter gene for a period

defined by the physician. The assay protocol consists of assaying reporter expression



Exanpl e 2 [0264] The vector shown in Figure 6 includes

TRPMA and TRGCL/ TARP pronoters (SEQ ID NO : 6). The
wOrNAINESOr IS used to transduce a prostate bi PEEYS2008/010040

using non-viral transducti qq systens. The transduced

biopsy is split into two groups and cul tured either

in the presence or absence of an activator |igand.

Brdoh saeplss nbt dxiposgesi tedintdctisatesligand. Iimawedirely 286 thamlood draw of the

the resultjng lysates. are .used jpn luciferase assays.,

E%%WBF%V%‘“A[ @%8‘3%/’ Treqad ircacmipistonishfor 24 %ppgfmné then; ¢ggasggyed; another

t 1A Favi ) 1; :

R RIS e ARG MR 3y R Beffe 1 1F el rsgn is completed
Reapdutergssasicnglts dre compered\bietvadensheitigdrel - tveatédoand untreated samples. A
to.trafgﬁﬁced a Port%p&iof.a donor ki d e% efore .

CHAS BT SR AYTS GHSt TS PSR it PHASEBITE Ftby Brrformed ggain.
sanpl es are assayed for the reporter gene for a

peri od defined by the physician. The assay protoco
consi sts of assaying repoExanpledpression from sanpl es

not exposed, to,acti.vat.or |jganpd. [ Ly after .
10267151 .0 HEStRCISE SPRE 18,1 e o, BEBe HEURD AN 4 RIomgter and the alkaline

3k pHatds€ L @CtefrRinalPEDRO YESorfel QSEQQID NO.SEHNtAduA8irus produced using

anot her bl ood sanple is acquired within one hour

this cadenevieal |shytleavectareistysed tto jteansdiep | pstreaty Rapoe tkadney cells. The

r I re e : i gand-treated :

TR S oS OARRL i SHBE b A PEPRSREH. Fotowing

heheplentatiorg sprude egtiiples lafe asegyddoforrdit @paiter. gon¥ d0Ph Pedod defined by

[0266] . The vector shown in Figure 8 includes the CXCL9

dheiPksian, bhe Atser psotoapgonsisss bassagmngJaportas expysagiofrom samples

"ol 9*}5 Ed Qosg,(avlaBr IH%.H? ﬂl%fa]%&i)atel)z Dhet ti{g B#o%[i draw 4P ﬁ% 4Rn-activated”

transduce a portioff of a donor ‘heart before

tgreuns pigamd stadaninsiceeddfor @4 thonsenild ehénndiscintioned; another blood sample is

Fol |.ow ng transpl antation,. sefum sanples are assayed

FRGANIFHE PSP BOUE Befere BF lig AL RSN tS FPmBlFiasy Repgrier assay results

RRY b aRd bER@eeﬁ%@M{%ﬁ@-ttﬁﬁ@h an@trehed %BmEI%%.aVA riod of 60 hours

reporter expression 2009/ 025866 PCT/ US2008/ 010040

-196st passrhefanhie pravedure xpo be gerfarneed ageini vat or | i gand.

| Mmedi ately after the bl ood draw of the

"non-activated" group, ligand is adm nistered for 24

hours and then di sconti nued; another blood sanple is

acquired within one hour before the |igand treatnment

is conpleted. Reporter assay results are conpared

between the ligand-treated and untreated sanples. A

peri od of 60 hours nust pass before this procedure can

be perforned again. Exanple 5 [02671 The vector shown

in Figure 9 includes the ADAM 17 pronoter and the

al kal i ne phosphatase - ¢ termnal CD40 reporter (SEQ

ID NO. : 14). Adenovirus produced using



this adenoviral shuttle vector is used to transduce

primary porcine kidney cells. The resulting cells are
W@ b@p/o23spd anted i nto a donor ki dney before PCT/US2008/010040

transplantation. Follow ng _45ansplantation, serum

sanpl es are assayed for the reporter gene for a period

defined by the physician. The assay protocol consists

OWHaASE i/ Chd IMEIDIS:er expression from sanpl es not

exposed to activator ligand. Imediately after the

A aethadlr efidiagnoting a'disrasaat disatiedh a sgbjeof poﬂn’pg'sing is

gdn1n|ste ed for 24 urs.and, t hen dlscontln

bt hARTBIEIE oimie) SOTS ot r SEPIGRt i WPNBIGRde, wherein said
bef or
o5y BoficleotBEEnldRSLIRNG siyRol S eh e flcl Blide comprises (1)
and uretlesat ent sauspliptson facioe sequincd, VGﬁcfhrsmrabhmmkqdaea diagnostic
al N

2000/ G283 PERFC OB ORI Pl e FpTIpay REKF gpgyence ancodes a

'S 1.1igAn8%fep@flichf ndh ﬁ@h Ndctor, dWﬁﬁ‘@ﬁlet}fér a@ivﬁ?r&e§ald bromoter is
a subj ect, conpr|5|n8 introducing into ce

sai d smbﬁllé@tﬁd dunuog §ai dlsééﬁtel afalisorgeziod |Smd§ab1@0t and (2) a polynucleotide

pol ynuc eQ ti de _encodes wi tch
Dol e Edbe dereBRTgr Foedinte] o 3ProBlter WHHCls hciPha by said tiganc.
t r ans cdeppiidepntrhmetiption &4tR NMoGrodte Ghodifedearsabl y
linked to a diagnostic _switch pronoter, wherein said
db) | e aasimigistering digand fpradbmodifiedsells @gdence encodes a
an n factor, wherein the

é;?lvﬁFgﬁg’Egﬁﬂ%w%%%#%%éhggog nodulated during said
di se aaeh@emdaxpmsden obfaid aépdristipgredhdicatasithaPaid subject has said

uc otlde encodi ng a reporter gene |linked to a
dfﬂ%fﬁ $#M0€h is activated by said Iigand- dependent
transcrlptlon factor, to produce nodified cells; (b)
kg ALbE oF BRlirh 1 9VHrdiPs @ ntbRERs Ch@RAGRE kS vivBNH cell Cthat have been
detecting reporter gene expression; wherein expression
ofolsigil dromegrad swhjeaddene i ndi cates that said subject has
said disease or disorder. 2. The nmet hod of claim1,

erei netho IS ca X Vi V.0
aet mﬁtrﬁo f %lal f‘ W er% *dr %o A\ aclllled)tl u?) Jaré: Clptro%uceﬁﬁléto cells that have

ave een I’SO

reich asblfted Glogd £aid subybérrteiprodite ngifi¥d vellsgahd desmadiied cells are re-
i ntroduced into cell's that have been isolated from

safreducgd je sadsublestduce nodified cells, and the
nodi fied cells are re- introduced into said subject.

“ThelAnBEbROGiRR, Shalefl shig WeRHflctAbdl otk b

carried out in vivo nmet ho mhereln

said gene switch is an ecdysone receptor (EcCR)-based
gBreemsthiotl gif.cl&m Thehemeithsrdd gene bwiteh & ambelysome saeptor (EcR)-based
Ié%gggﬁcinds to the EcR |igand bi nding domai n.

The method of claim 5, wherein said ligand binds to the EcR ligand binding domain.
The method of claim 6, wherein said ligand is a diacylhydrazine.

The method of claim 7, wherein said ligand is selected from the group consisting of RG-
115819, RG-115830, and RG-115932.

The method of claim 6, wherein said ligand is an amidoketone or oxadiazoline.



10.

11.

12.

13.

14.

15.

16.

17.

7. The nmethod of claim6, wherein said ligand is a
di acyl hydrazine. 8. The nethod of claim7, wherein

wa@ 200d/0k3sg@nd i s sel ected fromthe group consi SeCTIYSIH8/010040

RG 115819, RG 115830, and R{g 115932. 9. The met hod of
claim6, wherein said ligand 1s an am doket one or

oxadi azol i ne. WD 2009/ 025866 PCT/ US2008/ 010040 -98

Tithe mptdodwf edaimot, wherem daid \ghee ewitcls aprdpysaser Husit txahscription factor
corrupri ses fﬁ;hr St _transgri itoia]if act or se&uence unde& d
SRAIEERL PHIT of1e a9 ¢ © iaaﬁlﬁas 138Nt SHIGH oRiSIPera AR @ secon
QrapSéPtidn fhétdNS€uleREd BRddrand eontf BIANERoMdRIgnbAR switch promoter,
control of a second diagnostic switch pronoter,

whereinhe peotgins ergoded dycsekefrsh jrasserigtipn fastor sequence and said second
tr criptj f [ ecand _said. secon . .

(TR EioB, 1Bl pBE{Bhe HHAHENEE PR Rofeit §OREf, which functions as o
Aigah@idependei teansaviptivn fattoet i ons as a | i gand- dependent
transcription factor. It. The nmethod of claim 10,

wherein said first diagnostic switch pronoter and said .
sdrgrethod iof gl & vehgrein saidh Brsh diagnestie syyitchgiremeter ppd said second

3 : f ' PME% ein said first diagnostic
E\?m%lgﬁﬁ%%ﬁ%péghg#gag?lf se?:'ond di agnostic switch
pronoter are the same. 13. The net hod of cl ai m 10,
Wer eethod aif ¢ldiinr K, vihreagis sridpfitsbdiagacttiorswa e ypgometer and said second
epcodes a protein, conprising a heterodi ner partner
AEngSYo SHLChRPURIY FF WSATR. 14. The method of ol ai m
10, wherein said second transcription factor sequence
eTHeafi@Bodof Gladi €0, s8R shid M@t ParsbMptiin YEtofsed@bRddendbdks a protein
a |igand-bi nding domai n. 15. The method of claim 1,
eatEisiedhetgpdimer gagtegriand @) teapsaciivationdeman. encodes a
| ethal pol ypeptide operably linked to an inducible
gfl'fénﬂ{af%d o]f6cladé1 lir&t Q/ﬁgreﬁf sdll esg@({ﬂdngar{g&q%édne?ac?&l Jeauén%g encodes a

i'agnosi ng a di'sease or disorder ina subject,
quotein cinmygising @ DYACbingingrdomaie htidsa hfarslabiddiagldoaain. a
pol ynucl eoti de, wherein said polynucleotide encodes a

ne swtc wher.ei n said pol ynucl eptide conprises (1)
ey kot it dnatherce oo GG PODBHCIENEES WHhEh ercoles  letha
QReRBlide bptiiad lihRe@tonAgBRIble prébieeh pronoter,

wherein said at | east one transcription factor
sequence encodes a |igand- dependent transcription '
fAaahod qhprephmng h@detqui ells yfonfliagaesithgoa girsaser or disorder in-a subject,

ul d.durin id_disease.or disorder,of saj. . .
R it e 007 ol BT oG BIRE A s BBl cponerein sac
giyhuclebtil€endodesia RER®Witch, Whiefdin bsid pelynvélesidddoonsstisds (1) at least

I'i gand- dependent transcription factor, tQ produce, ) )
G Frarsgriplaen dactqry sequenes, hiyhichr isd PRIARIY Higked th @edipgnostic switch

bRP WREreil sBdSHPIGG! on& UMMELLHHBE: factoR) igand-
gﬁ?nlgn}%s’t er F:rr?g Is?igand to ror%d?%ﬁeéﬂ)(k:lgﬁl sawt(())? SAFee encodes a ligand
deppretent tramsdription fhetorcwheaginr thpactiety gfesadd propicarsis amgdulated during
said disease or disorder of said subject, and (2) a polynucleotide encoding a reporter gene
linked to a promoter which is activated by said ligand-dependent transcription factor, to

produce modified cells.

A method of diagnosing a disease or disorder in a subject, comprising:
(a) administering ligand to modified cells of said subject; and

(b) detecting reporter gene expression;



18.

19.

WO 2009/ 025866 PCT/ US2008/ 010040 -99 wherein
expression of said reporter gene indicates that said

waapezsehas said di sease or disorder; and WhBCEUS2008/010040

said nodified cells of said %}J_bj ect conprise (1) a
pol ynucl eoti de, wherein said pol ynucl eoti de encodes a
gene switch, wherein said polynucleotide conprises (1)
at | aals&remrwptessins of 53idl reporteagénerindieapee thaesaidvmbgéct ihas said
nger abl ked o a diagnostic switch pronoter,

Sa‘?r ®Ia"? east one transcription factor
seque ; -
Tt or e S o S L Bpyleotide, wherein
matﬂ.;bQiYmd;ladmde agcodsan genk Switehe whereth sd gdelynodlestaleccomprises (1) at

JEMLSNS (PG G rHEEES T hsiogoRRrY Dakeddd Ry agapiic switch

. dﬂr@ﬁh@ﬂzr deRsaARtd z&'l@a@ﬁ&r[é tPAsOfiptiAch&tor sek%;me%teﬁ%smq 1®¥and-

I agnosi ng a disease or disorder in a subject, .
odsppmdent ﬁgﬂscoat}on faptoasdwhqzrngl the a@mn@mfaamdqir@tgotes isgppdhgated during

nucl e nucle ti de odes
5oL P RinordSy o B Stk 20 O RER B R e G FEER Feborter gene
_(liﬁked aa Eﬁﬂﬁdtemﬁlch ﬁ@ﬁtﬁﬁzﬁteﬂttiy%ﬁldf lﬁg:ahafdeﬁaﬂiéﬁﬂﬁ@scﬂﬁth&hfactor
is operably linked to a diagnostic swtch pronoter,

wherein said at | east one transcri ptl on factar
fdhegnesnea disqageerdisperiaertblera fIRPTIHNEON

faet or; e f d pr g@}@

n@gul at e%% néﬁtgallgﬁaéﬁéglgé%&or %Ss oz?d r-o Elebﬁ(éle wherein - said
subj eqgtalyraritofidgs eacquieh wraeat ewittld ewheraiaadidygplgnuckqooit eomprises (1)
genell ked to a pr.onot which is Ctlvated y..sa
I'i gandht qaaéb@#d%mscwtémgﬁ%ﬁ?wn?w fh lstQPeB’rbgﬂH’éléed to a diagnostic

modi f i ﬁﬁt&edrbl%ote(' b&hér@ﬁfs‘&f&"ﬁ'l@z&t SRd ﬁiaﬁgeﬁbﬁbrﬁﬁacfo?lsb ience encodes a

into said subject; (c) admnistering ligand to sa
nodi f i leghndelependeah trangagtiptidet factor, n‘ghfrremotlteeactg'aueof sald promoter is

expressi 0 S rter

el o g g AGES o WeaonhsPderio sogiUBREk S '3 polynucicotide
di sor d&icodih8-a RpoRéMBHeqinke® b b‘ifrd)rﬂgte} RéhitH RUCESHe@By said ligand-
of a disease or disorder in a subject, conpr|S|ng

(a) i rdepoadest fignscpiptior Eictas, ofprediicg nscubfl eells;
:)]ynuc ?81%019%\;?13\‘1 deﬁe% &ﬂf) x}to zgld)élr}l%}'%l eotide encodes a

e SW &F 8104 ucred ?tde conprises (1)

)I eagdmiaidteringaipand tcpéalwﬂloﬁﬁlbﬁ%llswdence which is
\?\ﬁirabl y linked to a diagnostic sw tch pronoter,
r ei §fteching reporics 80 GXPECSEIOANSCri pti on fact or

Seque n\%ﬁ%\rﬁﬁc&?ﬁﬁ% gn of sAaRL5oHeP g&ﬂﬁﬂ cﬁt%éﬁﬁaf £a{1@‘.§1§b‘]&t has said

factor ere e activity of said pronote
ndiskak@bediselder. ng sai d di sease or di sorder of said
subject, and (2) a pol ynucl eoti de WO 2009/ 025866

meltjl%)ch c()) 1418&'1 O%Ah% the%rcz)%ressmn of a disease or disorder in a subject, comprising:
(a) introducing into cells of said subject a polynucleotide, wherein said
polynucleotide encodes a gene switch, wherein said polynucleotide comprises (1)
at least one transcription factor sequence, which is operably linked to a diagnostic
switch promoter, wherein said at least one transcription factor sequence encodes a
ligand-dependent transcription factor, wherein the activity of said promoter is

modulated during said disease or disorder of said subject, and (2) a polynucleotide



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

encoding a reporter gene |linked to a pronoter which is
activated by said |igand- dependent transcription

WO 209025866 0 produce nodi fied cells; (b) adm ni BEEUEI998/010040

ligand to said nodified cell,sy and (c) detecting

reporter gene expression at l'east twce; wherein a

change in the |l evel of expression of said reporter

gene iendodiag@srepmtarogensdinkid o6 agaomlordt sdadeisaictivated by said ligand-

di sorder ip said subject. 20. The nethod of claim 19,
wher ei ‘ﬁ"’l’%‘re&t Ff%‘fSﬁBH“%’% %’&g}r rfogodse “@36118?4/%?113?1 cells

tdaat 3&%? N1 e ject. 21. The
ég?ho o n%ﬁﬁ@ﬁﬁﬁggaa%%g%ﬁ%ggkﬁgkg%%ggucleotides are

i (A} r ocletexting mtporiee pére axpadssioaatleaftawice; sol at ed from
sai d supj ect ép grodgc? an'fied cells, .and the . .
modi f i RRFTEEA aBgeIntae 19Vt PlarpEsHOn A 1d Zererist gpnecipdicates
Frogrtffo Bt ARAdiSdase bAHZbARr iR Qibjeceai d method i's

carried out in vivo. 23. The nethod of claim19,

wherein said gene switch is an EcCR-based gene sw tch.
Zbhe rmegtbodref eladn &9, wherem s281 mojhed éd ¢arged ehtlex yardnisehsithat have been

t.0o .t he .ECcR |.k gand bi ndi ng donain. 25. The nethod of
drolpted sipm vaid Sbicet s | Taand i s a diacyl hydr azine.

26. The nethod of claim25, wherein said ligand is

SHieantthdd of orairh 9, ghetdn s0d poBinucigotides Rt intrbd8ded, into cells that have
RG 115830, and RG 1 15932. 27. The_nethod of cl.aim 24,
viteen asakated, figm said subiret tarpradcq aredifisd celis, and theamogified cells are re-

%ﬁnoiﬂﬁdﬁﬁBQ%ﬁsﬁﬁe&[ai”’19’ wherein said gene switch
conprises a first' transcription factor sequence under
the control of a first diagnostic switch pronoter and
alhsguethdd of ¢lams ¢ 9, whérem shvlmethod epaematoutid eivot he
control of a second diagnostic switch pronoter,

R O ITGRE N CE R So—

transcription factor sequence interact to forma
Pt éthod o fplaix 23\ Wwhdteinait li@nd balsdo tHe RN HgdRIteRdiag domain.
transcription factor. 29. The nethod of clai m 28,

erein aai d first diagnostic switch pronoter and said
sﬂ@dﬂﬁ‘ho PhglamR £f cVastpn R dligand des dyedhydmzigeent . WO
2009/ 025866 PCT/ US2008/ 010040 -101 30. The net hod of
IR iktB8d oVBRIE RS, WhEEin dafPlighdad wéétécpfréx\gfhthg oor}rlgtchlsisting of RG-

pronoter and said second diagnostic swt
arle 8t HRSde83® and Rife 1 hd3od of cl ai m 28, wherein said
first transcription factor sequence encodes a protein

A8 g R o Rl FREBEb AR

second transcription factor sequence encodes a
It @ethod @fpidisi 1 veheltA shidgbng gwilt A Riothp@idek & first transcription factor

Isiegand- bi ndi nt% domai n. ) ) )

quence under the control of a first diagnostic switch promoter and a second
transcription factor sequence under the control of a second diagnostic switch promoter,
wherein the proteins encoded by said first transcription factor sequence and said second
transcription factor sequence interact to form a protein complex which functions as a

ligand-dependent transcription factor.

The method of claim 28, wherein said first diagnostic switch promoter and said second

diagnostic switch promoter are different.



30.

31.

32.

33.

34.

35.

33. The nethod of claim 19, wherein one of said
pol ynucl eoti des further encodes a | ethal polypeptide

wop@pasys | i nked to an induci bl e pronoter. 34.P@EI/H#1008/010040

of preparing nodified cells ppr nonitoring the

progression of a disease or “disorder in a subject,

conprising introducing into cells of said subject a

ﬂdieymethbe of icthim 28)ivetee¢in saidi firspdiagnesticesstiiclepremoter @ad daid second
ene switch, wherein said pol ynucl eotide conprises

(dif)g“%t“l wyigh Hiﬂ’é‘ofelréf%‘gﬁs f.on factor sequence, which

is operably linked to a diagnostic switch pronoter,

WiRRétRod 8f Hlaidl 28 8ARIreiARGId Ar8NeLTstmptid ¥atBEEQfuence encodes a protein

sequence encodes a |1 gand- dependent transcription

feavipoising\etheterpdinten parngrianil ayrapsactiyatdorpdananer i s

nodul at ed during said di sease or disorder of said

LA R L2, BRGHI S BeactR o REOLPRAR1 BERE encodes

| préfeiceogRRPCNDNA biadig dopidi®ind 215 d-bih@inpldogHaGe
nmodi fied cells. 35 A nethod of nmonitoring the

progreSS|on of a_di sease or disarder |n a Subj ec
glpﬁg) clztlgx) 12,qwheredy g ﬁ@ s:]ugl #qr@gr encodes a lethal
ing reporter gene
gﬁﬁ$§@§§%ﬁ&g?ﬂ?ggggfﬁ“?@g&“&ﬂkpgﬁﬁ&%Ichange in the
| evel of expression of said reporter gene indicates
pk ogetbed iof ipreffarisgi odiifisé asls dor dicmiiod@ then psrgssion of a disease or

subj ect.; and.wherein. sai d di.fie | s.of.

Bl i IS oS (PO P ET RpLs of Fid Sipiget @ polymucieotide,

RENSEHC kAt hEONRNEARRS eRcdlBf €a Spéink CEwitoM) eWRERIS & polynucleotide’

pol ynucl eotidé conprises (1) at |east one

tqoamms pb)i & rledshong rtrasle@ummefacmh isequenee, ofplelr:bba; yperably linked to a
C .Sswi.tch wher ei

i85 Sl PERSR Syhd i B 8Bl P ARkt Taclor sequence

| éngeded-a HigpEnitpaident &BAEbAbh GittdraGherein Mieictivity Tolﬂ@axd promoter is
aCtIVIEX of sald pronoter is nodul ated during sai

dnedidat diunags&@r%hseéqfe enjdiposdasj fc paid fyhject)and (2) a polynucleotide
C

AACKIHE » S F e B R0 FghTROL ShigHFP Eotivale kel fnd-dependent

ttraasaiptiontthator, t@ptoduce MOdiZRAQENRZ 5866 PCT/ US2008/ 010040

- 102 36 A method of nonitoring the progression of a

et 9¢mg§g%5§£%§gggg § Sisert R dhordtin a S¥ject, comprising:

RE) ynuéalrrﬁﬁitsiegﬁq 1A8d &) Rodified celﬂ’@é%ﬁf&@uﬁféﬁ dgqencodes a

gene switch, wRerein said pol ynucl eoti de conprises (1)

4b) | eadstecting rmoatnsgmemxmssma@t bastwqmence which is

operabl [.i nk

wher ei "ﬁ qEn S C zxfmge lglal{l Leﬁ/gp?fs e&(ﬁg@éflf)ﬁf)% sgid Peé)(?ftS? gene indicates

SREEeEeh SNaRb@seale of 1BEMIEr MRRRTGBIYCt; lahanscr i ption
factor, wherein the activity of said pronoter is

modul avkacaseidigodified celissefsaid syl enmmriise agiolymicteotide, wherein

sl'c{Hi e&fifrmig?eg)ﬁtdé aaco%reg ?Tg%{ USQJ/\AEC% Srem &?(9 gJ)l?'gud&%({tﬁl@%r hl%g‘lses (1) at
Ile@a ol trakgpApiefactor 3efrhtd) twhich itsa»phably lirkeg ltcod dix@nostic switch
nlggrln]:){e? dwlcl:eerlnlnssald at least one transcription factor sequence encodes a ligand-
dependent transcription factor, wherein the activity of said promoter is modulated during
said disease or disorder of said subject, and (2) a polynucleotide encoding a reporter gene

linked to a promoter which is activated by said ligand-dependent transcription factor.



36.

37.

38.

(b) introducing said nodified cells into said subject;
(c) admnistering ligand to said nodified cells; and

W@ ejoomizisect i ng reporter gene expression at | eaBCT/USZ00£010040

wherein a change in the Ieng of expression of said

reporter gene indicates progression of said disease

or disorder in said subject. 37. A nethod of

" Miettoyd sfgnérivriak ftRe piogension obh disehseanridisonderfiwn sabject, comprising:

di sease or disorder in a subject, conprising: (a) ) )
d8hi niigtredyang sate osaawRinectso edisg 3L ppBERcieple, whercin  said
I ntr O‘Sftbl‘fﬂfrﬁlgléggage &deS aPené g\k'ﬂcl?’ UWHeLSh s@id p lynucleoggg cgmprises 6))

pol yn eot | ereln -sal pdl ynucl eot'i de” enco

gene satil¢ashoneninarseripticafadtop séquencd, ediiclds operably Beled(th)a diagnostic
at | east. one transcri%LioEU%?ctor seggence, ich is

oper a.bqvvt !Wmlgate{, wlaer ] é@ teast o%q/\ﬁr. ﬁl’lB‘il @F’sequence encodes a
wher ei ligaﬁéld‘épéﬁdehte ﬁﬁﬁs_c?i‘i%ﬁoﬁ raftet rdvl%rbiﬁnthfea&ttif;}[t _of said promoter is
sequence encodes a |igand-dependent transcription

f act ormoduiated dnring said diseasetoy difordeatiodl spid snbjeet ands(2) a polynucleotide
nmodul at ed,.durin aid di,sea or di sorder. .of sai g
Cob; encogfl'a Botdt dnd 1HEBE Bo PSRt Sistois sPkiled by said tigand-

gene |depk@iint RascAp@SPER{or\Moi pbdice ndsdifiddédad; by sai d
| i gand- dependent transcription factor, to produce

rfbdli f i leHodusingssaiq mpdifipdioglls inde said subigethd to sai d
i fi . S 1an ( i ng..reporter gene
gggre§§@%ﬁ3§%$gg§%$dFﬁ#%%ggaﬁgﬁgfﬂ&éﬁghange in the
l@yel detectinpi€sicdgertf expdseion@preaitawiggene i ndi cates
the effectiveness of said treatnment. 38. The met hod
of cl avhsren a qhaegeinthe devgl ehpxpression of said repertepgensripdicates

S BRSO EH MR L0000 100 20

erein a baseline |evel of
reporter gene expression is determned prior to step
(A)method of meonitetihg dhokffedtaienes8 f avtreatsient axi aldisedseont disorder in a
is.carried.aut ex vivo in cells that have been
i LBle géﬂmPpﬂﬁgsaid subj ect. 41. The nethod of claim

%Z? WheihRtetitk GaldQtc4RH&lt @O Edid89hjadte | ntroduced into
cells that have been isolated fromsaid subject to

dbdduciatradusiing ethte elcelds  ehdsaiche swhpelitf iaedpaphuodectide, rwherein  said

I ntroduged intq said subject. .42. The nethod of  .cl.gim .
37 i e Dl BRiied  HeBe SuiFR e i lnygeichy e Pmprises (1)
The mejthegdt e @arabiption faske sequdnsdivehigeizeopeiiblyEhnited t8M diagnostic
EcR- based gene switch. 44, The nethod of claim 43,
wher ei WVIEARIOMPE&MhePiRE9id 3 leasbomransrytien ficiediseapence encodes a
dormai i%ané%egé;{h%n{rﬁrtag&gi?ﬁgn Cllaabﬁn \éfﬁerel*p(h&{eeélc@ivﬁ?I cq“ said promoter is
i gan s a dracyl hydrazine.
modulated during said disease or disorder of said subject, and (2) a polynucleotide
encoding a reporter gene linked to a promoter which is activated by said ligand-
dependent transcription factor, to produce modified cells;
(©) administering ligand to said modified cells; and
(d) detecting reporter gene expression at least twice;
wherein a change in the level of expression of said reporter gene indicates the

effectiveness of said treatment.

The method of claim 37, wherein step (b) is carried out before step (a).



39.
40.
41.
42.
43.
44.

45.

46.

47.

48.

49.

50.

51.

46. The nethod of claim45, wherein said ligand is
sel ected fromthe group consisting of RG 115819,

WRB0LZBEO, and RG 1 15932. 47. The net hod of PCHIUS20481010040

wherein said |igand is an anpdoketone or oxadi azoli ne.
48. The net hod of cl ai m 37, erein said gene switch
conprises a first transcription factor sequence under
tHe amtiadobf aflaim B8y sthetiéiagmndmbélines vek lof piepontdre peren éxpression is
a secomgl1 transcr iﬁgti on factor sequence under the
edpriog IRUER Y- di agnostic switch pronoter,

wherein the proteins encoded by said first
ITiRNA6hO@bT QRinh 37 WherSRAURIAELAA S G&idh RREPW o in cells that have been
transcription factor sequence interact to forma
psadated droposapd svbjedi ch functions as a |igand- dependent
transcription factor. 49. The nethod of cl ai m 48,

er ej kd first diagnostic swi,tch, pronot er, and sai
HEGRRodBE s a7 B AR PEBHpSleR o PhEf R InBGiets that have
THeen ndted frofn Sdidisibjd&, to WiedRe nadified E¢llss bndltR0MO8iTicd cells are re-
swtch pronoter and said second diagnostic switch
prigediced irde saidisubigetre. 51. The nethod of cl ai m 48,
wherein said first transcription factor sequence

[ nrd. Sy - odli rtner
P0G Rof OO o v AT sef it G s R R
PCT/ US2008/ 010040 - 104 52. The nethod of claim 48,
Wermeethod af dame ddwhdreiarssch gept iswitcl scndicRsbapgd igene switch.
encodes a protein conprising a DNA bi nding domai n and

| i d- bindi ng,d in. . The.nmethad of ¢l ai.m.37 :

s BRR0 AL OB 3, PR b B 4 B o iding domain.
| ethal pol ypepti de operably linked to an inducible
Prieméod obdlainhdapihadinGhidligpald giabPdidragidecel | s for
nmonitoring the effectiveness of a treatnent for a
di.seas r di sorder in a subject, conprisin .
i’{:{terrggtgeq? HEJCI@WP ASCgchrgmoqaldnggaaldgﬁ bqlg‘ggd fom tge group consisting of RG-
plqlsfgpgcﬁ@_qtlgg@n aﬂ@ﬁc@hi‘s%s@i. d pol ynucl eoti de encodes a
gene switch, jerei n sai pol ynucl eoti de conpri ses
(1) at least one transcription factor sequence, which
i Bheapethad bf/clain Ak cdhdreinzsadi ligand s¢ arcamsidokethngonermidazoline.
wherein said at | east one transcription factor

R SRR S AR50 ORREREL e Jrmscrpion factr
rgegudnat edndédr thed cotidl Of Seamet Aiaghosey dQkitcRf podidler and a second
subject, and (2) a polynucleotide encoding a reporter
JeamscrntipRelgcion sw@ﬂ@m}ﬁ%ﬁf thpicentrelsofar sgopnd %eeg@ystyawtch promoter,

Ui ' L _ .
A BRI o35 LB A AGHGRe nd i s
afdneaiptioanfastor abqientce dateraento ffarn a gloreermsemplexdwhiehd@nctions as a
in a, subject, conprising: (a) adm nistering said
tlf?élﬁfl’ﬁiﬁﬂ?r{dleﬁt%aé}s nlgttﬂﬂ €O (b) adninistering ligand to

nodi fied cells of said subject; and

The method of claim 48, wherein said first diagnostic switch promoter and said second

diagnostic switch promoter are different.

The method of claim 48, wherein said first diagnostic switch promoter and said second

diagnostic switch promoter are the same.

The method of claim 48, wherein said first transcription factor sequence encodes a protein

comprising a heterodimer partner and a transactivation domain.



52.

53.

54.

55.

56.

(c) detecting reporter gene expression at |east tw ce;
wherein a change in the | evel of expression of said

WO 2@onts6 gene i ndi cates the effectiveness of PEHUS2008/010040

treatnment; and wherein saidgpdified cells of said

subj ect conprise a pol ynucl eoti de, wherein said

pol ynucl eoti de encodes a gene switch, wherein said
piieyinethoe aifi dainc d&pwherem §4if setond eastriptien factor sequence encodes a

transcription f 0J. Sequence, ich is operaply.

AR B pTS T %ﬁﬁ%’s@@r&vdew a%g: ® ﬁswrl?mamrc@r%l% ai d

at | east one transcription factor seguence encodes a
IT1ReREhod RITEISRNE 7,  WABRET bk bPBaill 3ol RTuclBli8ELHtheP 8ncodes a lethal
activity of said pronoter is nodulat'ed during said
diohympdoopaiitdy lidked of ansiadeciblglpreoter.and (2) a

pol ynucl eoti de encoding a reporter gene linked to a

PA SR oft itk Sn A ibd B oD oA hg i SREL ARRER W lreatment for a
81 5

efifcasd o¥ fi@sderoin a @bﬁ:@t,naﬁ%m{g mtﬂid%emgeinw cBils o daid subject a
in a subject, conprisi rg)?: 2009/ 02586

rolynysizotigs, o wheremn saih polyapclentide qnepdas Rngene switch, wherein said
- . el | A rej id-. ..
AR AUDUA00 A8 L. 2 18 HILELR S (UAFSELMER fhicn i pasy
dalkgd uo | 2 diaigesticoswitdls pronfcter, vetieréigaaid @ndeast one transcription factor
transcription factor sequence, which i s operably . .
| SeaREge @acw%i%gaﬁéﬂwen%wttmswmwat fgrtoryiRereimtheagcdivity of said
t; SEkd RS | r e des.;
TrhEas s BRRAESAELRL . HAELE o SRS PTERTERIR and ) o
goiynncleptidé es@idthgoz oepotter gerse limked b at promateriwlgcls & abtivated by said

St e AR Sh gt e o

pronoter which is activated by said |igand- dependent

tA ah&Réd Bf infonitbARg M effectieReld T aREithdefOfdred HReast®r disorder in a
i ntroduci ng said nodified cells into said subject;

(subieglAPMPBSIBEI ng |igand to said nodified cells; and

( det i I e._expnession at | east twce;
vﬁ%r eiaﬁﬁg&gﬁaﬁgggﬁrﬁe?ﬁ%gﬁg%se l%glfbjgci’pr ession of said
r@por talinigereng highedicmodified celld (fehidvabpres aafl sai d
treatnent. 57. A nethod of nonitoring the potenti al
t(6ki cidejecHng sPorgheseXpression ablgasdWICef or a di sease

or di SgRAEh A dafeSARhE fvel FdssibA gf gﬁ@%c@;gppr %%rse indicates the

adm nistering sard treatnment (o sal

| affecticknesnef said tocatiabhtsamd sai d subject a

pol ynuc] eot i de, rein. sajd. | ynucl eoti de_encodes a i
gene sw‘ir@ﬂ,sam&@?lﬁ& ggljﬂSooapr%wyﬁﬁt%%ﬂmra‘ge@awﬂug@gtlé%)wherem
aaid FAvhucRdB L EABIES b %Eﬁ@ﬁviftél’a‘} WREreRPIHEPEISnuMUHAR chfhprises (1) at
operably linked to a diagnostic swtch pronoter,

vibast enetranscrptaen fagtes sequeace, vdnguisiopeliably lirdket oo a diagnostic switch
Spergrlrjxgpe(r:,ewﬁer}&%%gl% at least one transcription factor sequence encodes a ligand-
dependent transcription factor, wherein the activity of said promoter is modulated during
said disease or disorder of said subject, and (2) a polynucleotide encoding a reporter gene

linked to a promoter which is activated by said ligand-dependent transcription factor.

A method of monitoring the effectiveness of a treatment for a disease or disorder in a

subject, comprising:



57.

58.

59.

| i gand- dependent transcription factor, wherein the
activity of said pronoter is nodul ated by factors

w0 ounai238ee cel | s that are bei ng exposed to toxiBCT/US2008/010040

conditions, and (2) a pol yrwgl eoti de encoding a

reporter gene linked to a pronoter which is activated

by said |igand-dependent transcription factor, to
apdudatrodeiig ednto el dadi-autdlogowdntelisst £r ipbgrnhb@amb t cwherein said
said nodified cells; and (d) detecting reporter

expr e gpclgotile SBIOdeRA ESNe RITEFRL WheRe1B saniRo ! yiicjag@ide comprises (1)

| evel of
pu"! (Bicd E2Apn BT LARRL S PARMLAILERNES oo dagrosi
claim mtchv;tnemeten, wh@pm(sla)d atdeastiomé eahsoriptidrefaotoe sejuepce encodes a

(a). hod of cl.ai erein a baseli

58, . .
| vl et GERPen: GaRrlnn dedbh i hEeingibe cpouw i o ofaid promoter is
to st eRodddted WRRDER4G g@%@rm&@%@gﬁﬁgﬁﬁgﬁtﬁgnd $2:B 3%olynucleotide

60. The nethod of "claim57, wherein said
carri eshcoding exreponer geme dmked te ha:lromatsa:e wheanis dctvated b said ligand-

froms ubj ect The net hod of 7, wherein
sai d p%p%%gfkg?chggoxbfagp r’rﬁorpé 86“9‘&%‘%‘1 %%\51 s that
haye iR@6dudiSOaad RIddiflcABeH o SMBisMSEctt O produce
nodi fied cells, and the nodified cells are re-

i (6} r ochdeinistening liganditossai medifiedzellsmad et hod of cl ai m

wh I: ' od .. r Qut. in vivo. 63.
15@2; me %%gggigﬂ&gtaefr%‘%fgpvﬁ%e@gra[ e§§| gene switch is an
EcR- basksteipenshatpe incthe 1641 ofldx@reseivn 0d s4ifl répodtenp&id indicates the
wherein said |igand binds to the EcR Iigand binding
ddtestivenessef sahgea@eod of cl ai m 64, wherein said

ligand is a diacyl hydrazine. 66. The net hod of claim

68,
Sy 15 i 43085, B ! A ien o s

(ﬁdls'bhr@rrmalsobjectfc@hpmsm£4 wher ei n said ligand is an

doke ane, or  0ox . .68.. .The nmethod of claim
g e SRt S A i St oo 11 1 ot
t(bﬁnsclhtrﬁaﬁ&r'i% f 836 OCellS eOICHRE hMsEdt tdqep(ﬁﬁmc'léytldef Wherein  said
first diagnostic switch pronoter and a second

t r ans cpalpructaetifie enendes eqran switchn derereih saidare yroicleotide comprises (1)

d
o ot o1 e aparatr s Puc Aepf PEefe, alTF iribliptse to @ diagnostc

sequengdtohifomotet, \Sl@&@llﬁd;ald z[tdét&ﬁbrh@fr&rﬁﬁn{)t@&i fktor sequence encodes a
sequence interact to forma protein conplex which

f unct i igead=slependent Fansriptpe faear, wh%rﬁ@cﬂxep@qtlemyfefc%aeﬂ promoter is
69. Thrﬁ?ﬁfiﬁﬁt%& %?'g ct&ls% 06% ceYi@ ﬁ{a? §g ﬁ%oge?jl to tox1c condltlons and

di agnostic sw pr orm and sa
swi t ch(2p raopﬁ)ltyﬁuclaftﬁiedelf(fodrr@nﬁ .repditer T@e neiked doOzi p@dnﬁbm which is
68, vvherern % rrsé dra nostic swtch pronoter and
sai d <astyatgd by saxd ligan depen ent transcription factor, to produce modified cells;
(©) administering ligand to said modified cells; and
(d) detecting reporter gene expression at least twice;
wherein a change in the level of expression of said reporter gene indicates the

toxicity of said treatment.
The method of claim 57, wherein step (b) is carried out before step (a).

The method of claim 58, wherein a baseline level of reporter gene expression is

determined prior to step (a).



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

di agnostic switch pronoter are the sanme. 71. The
met hod of claim 68, wherein said first transcription

WO 20902588€quence encodes a protein conprisi ngPEI/US2008/010040

het erodi mer partner and a tpggsactivation domain. 72.
The nethod of claim 68, mhereln sai d second
transcription factor sequence encodes a protein
ckirpnéthodgf daibNd7 biirateingadamethod énchrized owj @m divibiindeligthat have been
omai n. V\Dagc?o /025866 PCT/US2008/ 010040 - 107 73.
atgd f1oBYsat St m 57, wherein one of said
pol ynucl eoti des further encodes a | ethal polypeptide

oRRMA&hYd bf BlEH st70wRABreid§HE bBlyBuREQTTRE @fe infrdduddTBi Qs that have

of preparing nodified cells for nonitoring the

;hsvt:re mrofaied fromi said yulyéctdn prediee madiBieddells; elad thermodidied gells are re-
sease.or order, in a subject, conprising

PH?W%&S%IH&SwaFBme@eIIS of said subject a

pol ynucl eoti de, wherein said pol ynucl eoti de encodes a

JRHeEnéNbd 6hclainV BB Neheteinahid methyd iscdagddd 68 i€ OWPpr | Ses

(1) at least one transcription factor sequence, which

i s operabl I|nked to a dlagnostlc switch pronoter,

wHeresthod af( elaum 57 oghgreigsad gong sweh wrandick- B%qeé gene switch.

sequence encodes a |igand-dependent transcription

fact | [ r [ :

Dot BEHEEd amerpT sl in@ bR ¢ R IRITREfg nding domain.

exposed to toxic conditions, and (2) a pol ynucl eoti de

efteouethgd af eleyw 4 .evheyenesaid Irdand 18 adiacylhpdrezise.  whi ch

is activated by said |igand-dependent transcription

f-act f I

@nel 18%@1'0{11 éf glﬁglq ég’t wh rgf gaf(fjlxga%ﬁ 1L g’el?czgdnfr'glg igpcglg asmtmg of RG-

t1rlsaw[ﬂtm-1flss3azaﬂdm{ase5932r di sor der in a subject,

conprising (a) adninistering said treatnent to said

subj ect ; E) adm ni sterin igand to nDdIerd cel|ls of

sHicamethpg eb¢laim g Wle%?moﬁé%el&apﬁgs #epBidpkslopgproxadiazoline.

expression at |east tw ce; wherein a change in the

|’ﬂ§€exlnefﬁt>d Q?f@ia‘-‘rﬁ%p '%vl%frelﬁ%hﬁ'l ée%@‘%ﬁﬁ@ﬁ cgﬁﬂ)?lsédqéj 'f‘fﬁttﬁﬁlscnptlon factor
he toxicity of Said treatnent; and whérein sa

mgquemcedumlrl dfxeof:onm)ld of ubj festt d@agmpstlcs ewatch promoter and a second

pol ynucl eo wher ei ynucl eot i de encodes.

eSO P edtEnne uiter s PR ot Faant G PSssSYitgh promoter,

alherbigafé peot€ink %ﬂé&ﬁﬂlﬂ%ﬁﬁf@%ﬁk@ﬁaﬂ FAGEr seflibed® dnd said second

oper ably Flnked to a diagnostic switch pronoter,

vmxseﬂlmloyafaatoatseqle@g@ iphgeact teyderan japprotain Camplex which functions as a
e e ! dependent transcription

Sl %g%s%dgﬁ&gan%fﬁgléng@r@rt y of said pronoter is

nDduIated by factors found in cells that are being

eRipomethot! wftadaiinc68; onlekireinasagd fiesndiaghpstie gvatchnprotedriaid said second

a‘{;codlng a. reporter geﬁg | inked to a pronoter which is
pEIPSHSSVIGh IIMter; feg@bendent  transcription

factor.

The method of claim 68, wherein said first diagnostic switch promoter and said second

diagnostic switch promoter are the same.

The method of claim 68, wherein said first transcription factor sequence encodes a protein

comprising a heterodimer partner and a transactivation domain.

The method of claim 68, wherein said second transcription factor sequence encodes a

protein comprising a DNA binding domain and a ligand-binding domain.



73.

74.

75.

76.

76. A nethod of nonitoring the potential toxicity of
an adm ni stered treatnent for a di sease or disorder

WO R008/0338¢ ect, conprising: (a) introduci ng i ntRCT/US2008/010040

non- aut ol ogous cells a polynysl eotide, wherein said

pol ynucl eoti de encodes a gene switch, wherein said

pol ynucl eoti de conprises (1) WO 2009/ 025866

FGE/ oshoa &f014i0v 67, whédimmond eAsiid qrodyrtuckosides fitrthen encodes a lethal

fact or .sequence,. jch is operably |linked to a

d?oiﬁ‘ﬁBté&‘? gper g‘#‘i)@&?dp@?gbmé‘?‘é?tﬁr'sai d at |east one
transcription factor sequence encodes a .

| A oaBdodepr Reating rab&el péél@nf&aﬁbﬁﬁ@ﬁﬂg;%@lﬂménhﬁl toxicity of an
activity of said pronoter is nodulated by factors o
fadumulisieredcta¢dtmentfor a ghiseaged rr@scu’dpogajsub;ﬁct,@pnmnsmg introducing into
condi ti ons,, .and 2 | ynucl.eot.i.de.encpdi.ng a )
F5pt 8 St ol foe. PisTiE S i Relidd eftogis a gene switeh,
bByhetéihCsaid PBRGuEePEds @BpFisedNE( It Akise bra@imtsipti¢h factor sequence,
produce nodified cells; (b) i1ntroducing said nodified

cuhirk is pperably finkeshjle @t diagagstia dywitshspromatey, IWhsasinl sail at least one
[ i fd ; t ' epor.t.e ene .
3PS g ol P B LIAR FERE0) Tl BERR wherein e

| @Meity of sad prassteois mbdidaied bl dasisqbugkinecdlls dhat at€being exposed to
the toxicity of said treatnent. 77. A nethod of

y i . .
rtBRctconsitigns. pad (&) & pobmugleptida ¢icogdmgta fegoRey grge linked to a promoter
Lo . ' g r f ' .
SR 500 By B oLl 8l Ml 0 SRERE. o
taedat nent to said subject; (b) introducing into cells
of said subject a polynucl eotide, wherein said

B‘g: n}g‘g gﬁ{q&)ggo%encjg_ﬂed ieli)égaltig%’]o%cit\y c} élg’s'c}d%ﬁlréteelrgd fc’rgelm%ent for a disease
tc_frfl‘ﬁ‘s%‘ﬁdlérﬁﬁ h@ﬁbjé&?&&ﬁpl%ﬁﬁlg!ence, which is operably

|l inked to a difagnostic swtch pronoter, wherein said
dr) | eaasimipistering spiddraapnénd o sad sehjedequence encodes a

| i gand- dent. iption f wherei.n th
o RN R s o eb Pt 2 A o B4 o Fact or
tlopt | detdtfinggepdaiet pérfd expestsioh af lchst@aideent, and (2) a

pol ynuc| eot I de encpdingag reporter gene linked to a
pr oot &hergymiacthange icthe leyekef expyessign @f paid senerige penedadicates the

Hé?ﬁﬁ?%%gﬁﬁﬁga 6l.Qhg to produce nodified cells; (c)
admni s

ering lrgdnd to said nodified cells; and (d)
det ectwhgeihapihedifigé cellsxfzarissuibieot comysriseiapdintcledvide, wherein
of . expression of said repor%&r ene iqgiqates t he .
| s8ifgpolyppucigolide £ncadss 2 gene Vi Hesinadd Pelyruglpetideromtprises (1) at

NBast Eﬁgﬁﬁcﬂgﬁ?rpfacgr% ehde, WHE! R eﬁm&%b t.? 8 dfagnostic switch

carried out efore ste a). /9. The thod of claim

#8pmatees ehereia sbiise léaseoneavariscriftiondpeiot sxquegsreencodes a ligand-

e&(e%&? et 82ns|01$1ption factor, wherein the activity of said promoter is modulated by
factors found in cells that are being exposed to toxic conditions, and (2) a polynucleotide
encoding a reporter gene linked to a promoter which is activated by said ligand-dependent

transcription factor.

A method of monitoring the potential toxicity of an administered treatment for a disease
or disorder in a subject, comprising:
(a) introducing into non-autologous cells a polynucleotide, wherein said

polynucleotide encodes a gene switch, wherein said polynucleotide comprises (1)



77.

78.

79.

determined prior to step (a). W 2009/ 025866
PCT/ US2008/ 010040 109 80. The nethod of claim 77,

wo eoovlzsseconpri sing the step of nodifying the BEUSL008610040

factor being adm nistered_haged on the level of

reporter gene expression detected in step (d). 81. The

nmet hod of claim 77, wherein said nethod is carried out

ex Vi val least omd ﬂrmst:tilatﬁorhﬁmbr lseqrence, sdlict Bobplerabhy Baked to a diagnostic
subj ect . g% The net hod of, cl.aim 77, wherein_said

pol y nuRY iSRS eE, wheTRiD Bifl fl depst ARG IrRNSCTIRUQT SIoR sgquence encodes a

been igohale erfcfeﬁfntﬁﬁé&'lpﬁ%iﬁl factbr, | WhAERIHECadIRAY f df26hid promoter is

cells, and the nodified cells are re- introduced into
sai d smbqhdatted b§ Factditsdonmst imoaglle that ki beingrgxpabet toi toxis &buditions, and
in,vivo. 84. The d of cl ai

77, "whi@) h FORRMGEryBltceuhelngn € repeior LEROLTRUR gonaromoler which is

SWi t Chacti@fted i;? @amtgaﬁ&td erﬁileﬁ't' tFAnS i tiMﬁ%&bf‘ t& 9fdéiuce modified cells;
l'igand binds to the EcR |igand binding donai n.  86.

The nentroduaig sAidimedgs:d Meméo ﬁaldaulidem gand is a

cth dra |ne 87 The g i m86, wherein
d(la? %%n res h@fm {% %?14m8%r}oeﬂ £e9PS8UD consi st ng of
11&36091ng5@0hb5§&%ex@?&sﬂ8@aﬂ-1’e’5&3@1c£8 The met hod
of claim85, wherein said ligand is an am doket one or

oxadi a¥BeTRine change mhe JeveholEXpression o said rengter aene isdicates the
qgQﬁuﬁwkgﬁgggggBﬁtses a first transcription factor

sequence under e control of a first diagnostic
switch pronoter and a second transcription factor
sé&gquahed ofi ndartotihg tleokvelodf ©factorsbatan detdigagimuaistezed to a subject for

erein the proteins encoded by said
f??@?mgﬁéhggPﬁﬁFPB dpnggﬁE@nce and said second
t@ﬁnskaﬁhb&%n%%%MQﬁmﬁﬁ&HQ8§ﬁd%ﬂ&&&aCt to forma
protein conplex which functions as a |igand-dependent

t(bans cintrpduaing f de ocell90of Thead mevljest of polzuni@vide, wherein said

secondoIaislieblt Fholf BaRL PRI ot e B B S RfE08g chmprises (1)

The nmeithedt ohe GhcApBsh faokRIseduensaivehiéh fssdpeﬁﬂb@}gﬁﬂgéd' t6 a diagnostic

switch pronoter and said second dlagnostlc swtch
pr oot ¥Yitcky prompter swhereingaid atHeasherhensefipdomiagioggequence encodes a

\gﬂigglelggaiﬁ' d%g%ﬂcfeﬁ{ tllafl&@liy?loh pftaé:tglq ?C%‘gl%r th%egcltl%r}& N~ of sa1d promoter is

and a mbdulsedtbhyw amﬂofhcdﬁ)rmhm:s Hﬂl@%&ilﬁﬁ&%&ﬁ for treatment and (2) a
PCT/U82008/010040 -110 93. The nmethod of claim 89,
wher ei PPl¥aiclpobide @ﬁ@oqlfl&ﬁsremrﬁﬁn%ﬁe figkedyto 3 PERIBRIER Which is activated

encod €

T et REREAGeRaHR Bt Fithr Yoyt 0TR QY AAE:
wWegr ei zdrmnfstaningsl@add posydooddatdicdds ahdrt her encodes a

| S hal detecting reporter gene expression;

wherein the level of expression of said reporter gene indicates the level of the

factor being administered for treatment.
The method of claim 77, wherein step (b) is carried out before step (a).

The method of claim 78, wherein a baseline level of reporter gene expression is

determined prior to step (a).



80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

pol ypepti de operably linked to an inducible pronoter.
95. A nethod of preparing nodified cells for

worwppasseig the | evel of a factor that is bei nBCT/US2008/010040

admi ni stered to a subject fgpgtreatnment for a disease

or disorder, conprising introducing into cells of

sai d subject a pol ynucl eoti de, wherein said

rﬂi]ieymethbdaotf icthémeTik; daltlser acoggmisingsthe tstdp, ofivhedi€ying slée aimount of factor
nucl.eoti de copprises (1). at | east one

ey igystegs based gp th%ls&t}éfﬁ EPOriRhBEF SXprespien dptegted in step (d).

linked to a diagnostic switch pronoter, wherein said

Athel B@RSd oPEIRIN TANRKErbRlshRIMMEREE & caBPSHANCE vABGR @@ﬁs tRat have been

| i gand- dependent transcrlptlon factor, wherein the

asglated frpnosaid sibgeqbr onot er i s modul at ed by said factor

that is being admnistered for treatnent, and (2) a

SR S0b, Rud BRSPS S At e

theam $oldted from A€ biliject!td pR6ARY GRodifigd Léliseand Bel hodi%ied cells are re-
A nethod of nonitoring the |level of a factor that is

betredyicediimtasaidspligct o a subject for treatment for a
di sease or disorder, conprising: (a) adm nistering

i |ng
PRty 77, Rl S Ao (g TR 51 10
detecting reporter gene expression; wher ei n the IeveI
dfheangthed of dainof 7 sehaeinepulr geae syeoteis andicdRabasd tghre switch.
I evel of the factor being adm nistered for treatnent

agﬁdpmg%c? 8P %)lgllnil/ g ug\?lgelggl:n%gldﬁ%%ag s %c% thd Olzsch{bil gand binding domain.

pol ynucl eoti de encodes a gene switch, wherein said
PRHeyhethb&of tldien 8O NPhdreiasaidlligaat is 4 €@6yIh¢di@zine.
transcription factor sequence, which is operably

I inked t dj agnostic. switch pronoter, wherein said
ke methed ghelaym frovhergin sail ligandds selecierien the gmpsonsisting of RG-

1llg§f§J-R(§jq gﬁdk@@%‘%@ptl on factor, wherein the
sm

act|V|ty o pronoter Is nodul ated by said factor
that is being adm nistered for treatnent, and (2) a
pdieymetbod of ¢ldien 8howlkireig said ligapdiig ar argidnketbhmmemkadtazaline.
pronDter mhich IS activated by said |igand-dependent
I%%?}Ct | of )&p%aﬁj avl%ﬁrelwﬁ 03 O??gfzi)’t?:ﬁ é:g%\{?g(‘esszg 1§s/é ]éggcn%tlon factor

fs@q&dih&e t hader i thebebrifblagf i fErEte ldednb&ticA s$ifeh eplonfd¥ér and a second
di sease or _disorder in a subject, conprising: (a)

i trAnSgIionHgcton seausase amlemtag 6oRiTd ] assegond diagnostic switch promoter,

R’%e}f&ﬂc{hf gtdtg\%% em%re& 'y % pofSt ‘Pr%%éplgfil)lg %ét(gjreseaﬂgn%g ea%t?aSald second

ene sw rern sai ynuc e conpri
atanhcerqﬁionofaetot rsaqstice [iitersot tadorar asouedneemplsii \thch Sfunctions as a
opergbly linked to a :%agnostlc swi tch pronoter,

dependept tEanseRR{aN 368t r anscri pti on fact or

sequence encodes a
The method of claim 89, wherein said first diagnostic switch promoter and said second

diagnostic switch promoter are different.

The method of claim 89, wherein said first diagnostic switch promoter and said second

diagnostic switch promoter are the same.

The method of claim 89, wherein said first transcription factor sequence encodes a protein

comprising a heterodimer partner and a transactivation domain.



93.

94.

9s.

96.

| i gand- dependent transcription factor, wherein the
activity of said pronoter is nodul ated by said factor

wa bav/o2ssedei ng adm ni stered for treatnent, andPCRUSHE08/010040

pol ynucl eoti de encoding a reggrter gene linked to a

pronoter which is activated y sai d |igand-dependent
transcription factor, to produce nodified cells; (b)

i Tier method g’ daind 89pd'hélieﬁd sa)dlslesoridntrmssa'pﬁbls rﬁiajtcﬁcsequence encodes a

c) adm nisteri n sai ed cel]s; and
%p&%tewe@eaﬂrrw 3 ﬁ&ﬁ b r@ecf?@l %ggs%mf-bmﬂ@«g Ofaithe
| evel of expression of said reporter gene indicates

e mewel J1f cldihe 89f@ﬁ&@fn bed B s@dPoNmicRbaded Afrther encodes a lethal
treatnent. 98. hod of detecting transpl ant

ol eptidmopanatdy ilub?cewtantlhdmmhlaywme@r ved an organ or
tissue transplant, conprising: (a) |ntrodu0|ng into

cel al d organ .o i trar t C
] ofPreatRaliod Q%G pPRReE B Ryet ety hat is being
GRARENISILSACED, a YWHGER ifbY ﬁ@dtﬁheﬁ)@fo)‘ T&Ltﬁ‘s@@é bEl@is6 IR doBfising introducing
(. 2 at | east one transcription factor sequence, which

i18

oogsdls Hf|spid subkesd atrelgnucifosignowhereinssaid phlyprelagiide encodes a gene
Vm{cﬁ' Qvl&?énq saaﬁ g)%gﬁﬁtucf%gﬁgé 3 H’é)‘l“i%en:(ifgt fl@fs‘ o&}e transcnptlon factor

sequehce " enco e ranscri
fsaqiamce, wineh éd opdritdy dinked td y dmfgnsénﬂcdwmh @a®hefer, wherein said at least
nodul ated duripg transplant re ectron and (2) a

(FBey HARICEBHPR etaCion C%P?Rffea eReqsiss t2r lg@@ﬁ@eprrm@ea tiagsgpiption factor,
R}Uﬁg}ahefhe“@bmt)} DfaGhd Vpﬁ'Bﬁl@tek?ylsS ﬁ‘loql 39 eﬁﬁ pﬁl@gﬁ that is being
transcription factor, to produce mod ce b

administetagy fon gehﬂnmtlchndcﬂ;apdlymdeém@cbmeﬂmg a mpoher(gehe linked to a
det ecting.reporter e ex erein exp sion

GROBRler MG TR pe Gl PR kD] St Febend ot appartion: ctor o produce
reb@6Ed edlishas been detected. 99. The nethod of claim

98, wherein said polynucleotides are introduced into

said cells prior to transplantation. W 2009/ 025866
FEmeysxhoBmontoas thellfzell o farips thattik beingfadsinister@Bto a subject for

WBEHELR 55 6ok bPUSb AR ARRrRlg, T Nl cduced Into sal d

rans atiro 1. The nethod of claim

98) mmhﬁm@teﬁagdalgemmwtmbmdSutgébtecdysone receptor
(EcR) - based gene switch. 102. The nethod of claim

1), videresierisgiigand ipamedified gells of seiesubtort andand

BT L ARBi ol BT of A 102, ubr i

cl ai mvif3eintheleeelnfeaprbssipy afishid seppetbegdnedndicates thedevel of the
gtjz’rctoﬁJ beclggn g. S}niisrggreg ffor treatment; and

wherein said modified cells of said subject comprise a polynucleotide, wherein

said polynucleotide encodes a gene switch, wherein said polynucleotide comprises (1) at
least one transcription factor sequence, which is operably linked to a diagnostic switch
promoter, wherein said at least one transcription factor sequence encodes a ligand-
dependent transcription factor, wherein the activity of said promoter is modulated by said
factor that is being administered for treatment, and (2) a polynucleotide encoding a

reporter gene linked to a promoter which is activated by said ligand-dependent

transcription factor.



97.

98.

99.

RG 115819, RG 115830, and RG 115932. 105. The net hod
of claim 102, wherein said ligand is an am doketone or

wo@dioz8e0é i ne. 106. The net hod of cl aim 98, WhRCEHUH008/010040

sai d gene switch conprises_g,first transcription

factor sequence under the control of a first

di agnostic swtch pronoter and a second transcription
fAaatetdfodsefqneniteingntte leviehof & dattsrahata baingexdatinlistered to a subject for a

di.agnostjc swi.tch pronoter, . wherein the proteins
é‘l‘ﬁ?é%?éﬂ‘{bif’r‘i%i“aafs}‘ JSEL EOPRYPE Dt i on fact or sequence

f@? S%@ocﬁﬁﬁ%g‘rjinté r %ﬁ%{uit&%%&ﬁ f &gk o%sggg@ﬂa&ﬁde, wherein  said

eract to ma protein conpl ex. whi uncti ons as
a | i gahtudieptddemodes agsoe sypitchy whicemn eaid pblyhuclEhede comprises (1)
nmet hod of claim 106, . wherein said first. dia stic . .
Swi 1 OHft Sk RIS AT AR (0L SSAnCca PRilS OPEFE L ked to a diagnostic
pr Omts%ﬁtcﬁ!b?orgbt%f, Qﬂgeﬁ‘éin safahit 1&@%{5&%&?@&&&%&&%&&9@% encodes a

wherein said first diagnostic switch pronoter and sai _
secondigand-dgpendeitc tramsicriptiop fastot, evhezgin thheacsiate .of 10981 promoter is

The neth of .cl ai.m 106 erein sai,d.f.irst

tr ansé??‘ﬁ’??t?éw bfyaéf’c‘%ré%% dﬁﬂc‘ée‘é‘ﬂ‘&%&g@“&“eb@f’of°éi freatment, and (2) a
conpr ixi Roli@¢ eh&ydinEs PeEnlfked fof APfonedtervRhicAn ivated
dommai r?%)g%g 0The met hﬂogc:zl3 éﬁ%a?rﬁl 106, vvhergi n said CHS activate
secondytseshlsgani sleperdenprarseripéepuiaaios te peesiieg mpdified cells;

tei. I Si . i ndi ih and a
RbEandr iR 2hd oo ol e 0 SRIR" 270, 2 m o8
wWher eiadnmnistetihg $ighitl Jajdmoldiet iceless ahdir t her encodes a
| et hal . pal ypeptide operably linked to an inducible
dfb motdstectipgyepgrioy eASERFBrasevMUS2008/ 010040 - 113 112.

A et mréﬁl IR ﬁpércjﬂ'é?gf%gsigﬁ geLhi® feﬁ)t)i;’tﬁls@egﬁ(g&ﬁp% #Bevel of -the

for detecting transplant rejectio ubj ect,
dectpr besnggdmmisterdd dorrtepatméra. cel | s of said organ or
ti ssue transplant a polynucl eotide, wherein said

%lfxgeﬂﬁ)@: (go éeieggng g'%lgsr%:f%é gej ?c%%%dg\{avistgg]g{:t tg%t rag irgcefc’vaeid%n organ or tissue
tFAGSIaht &dhpksingcCt or sequence, which is operably

linked to a diagnostic switch pronoter, wherein said _
4n) | eastrodisang ngnedlsi gft sashoriga oo tissus dransplewt & pelyniesieatide, wherein

act vioeyt o o PR B B wiiin e iy feoide comprise

transplipat 1€f} etki @scapior Zictér Rejuyides|vetith de operably linked to a
encoding a _reporter gene linked to a pronoter which
i s actdiagnostic sitdppremoteyahergmpaititdeast pparanseripligrofactor sequence

fact org, L fsPk q%ﬁ&d&{?&i&h@ %:aﬁféripﬁon %gl;tgr,’g\elg{g teﬂg?hqg %gtivity of said

detecting transplant rejection Irn a subj

r ecei \promater ok gmodolatedi demngy tianspian! sjdctionpapd i () ng polynucleotide
(a) adm ni.stering ligand. to said subject;, and .(b s

det ectAEFIPE 66FP%?erg§’§ﬁSq‘é’j$B‘? &%ip&i?o%?é/ﬁ‘éﬁhdsé‘ﬁiﬂgf’éé%l’% faid ligand-
of t hed_efg@:ﬂ&éﬁi frins8fpfon fh‘ét&,%%%&ﬁéhdd‘iﬁ&%@ll@{“

rejection has been
(b) administering ligand to said modified cells; and
(c) detecting reporter gene expression;

wherein expression of the reporter gene indicates that transplant rejection has been

detected.

The method of claim 98, wherein said polynucleotides are introduced into said cells prior

to transplantation.



detected; and wherein said organ or tissue transplant
conprises one or nore cells conprising a
wp@odognessbeot i de, wherein said pol ynucl eoti de ePCDUSE0%010040

gene sw tch, wherein said ynucl eoti de conpri ses
(1) at | east one transcription factor sequence, which
is operably linked to a diagnostic switch pronoter,

100. \ﬁlhxerrﬂétho$ af claimh 9B ewhtreimsaid polyaacleqiides are imtrbduced into said cells after
uence .encodes a |igand-dependent transcription
ﬂaﬁlmwﬁbreln the activity of said pronoter is

nodulated during transplant rejection, and (2) a

101.  PRIeVHEbE OF i D3¢ QHeRGn Raid rg;eﬁe siREh 9@5}? eédﬁ&féiretceptar (EcR)-based
pronoter which is activated sai d |'i gand-dependent
tgen@iseitélpt i on factor. 114. A nethod of monitoring the
progression of transplant rejection in a subject that

s _received an.organ .or .tissue transpl e o :
102, IR f TR e Yo oPRRIR Y AT oieb R Bk liang Pipgine domain.
or tissue transplant a pol ynucl eoti de, wherein said
103. PiHepnethd®of ¢laen €0 dRsein sgdnigafdistLdiacyirirgdife.sai d
pol ynucl eoti de conprises (1) at |east one
transcrigtlon factor sequence, which is ogperably

104. | Thermethed of claimalfio sthezen sridcHegd drselerted Vifeh Shehgigup ponsisting of
q{Gllqggd()eggﬁétlg@ﬂ)sgﬁd RG-p{xdzactor sequence encodes a

'l gan ent transcrlptlon factor, wherein the
activity of said pronoter is nDduIated duri ng
105.  tTrermeghedof ¢leinetd2,orhereindaifi 2igand poinyamidbledonede d@diazoline.
2009/ 025866 PCT/ US2008/ 010040 -114 encoding a

orter ne.li to a,8r oot er ich.is activated. ..

106, RARE00 49 S S Sthelin 2o SRR Rt T fobrisch St {BhEhption facor
peqiince Wik f thedcettdlsof (D)firsd @idgnséty isidtchi g@dftbtéroand a second
said nodified cells; and c) detecting reporter_ gene
drapsadiopriagior seausnce wndes:thesanteqlpfn sacang diagaogtiseswitch promoter,
lv?lYe%mele gf(o%lﬁ§ %ﬁ&gl ?fb s%i fifst B%gc%@ i85 '?Ect&-né% ﬁ%‘fcgsa.nd said second
progressi on AnSpl ant -t &) e s
Stinserition1hbtor Foguenes hmﬂra@f te If@nﬂn]ﬂrételmloemplen which functions as a
pol ynucl eotides are. introduced into said cells prior
tlgahd-dARINdant EANSERPOPHECtoThe et hod of clai m 114,
wherein said pol ynucleotides are introduced into said

107. Cﬁ{el MRetBbd OF claith ABPLABRR! 508 first H{agnbbfe SRldOstoRIotG! MMid second

114, wherein said gene switch is an ecdysone receptor
(dtagRpstvasveitch premetesarg dififerent.8. The net hod of cl aim
117, wherein said Iigand binds to the EcR |Iigand

108. bf'he ntzﬂoﬁI o'fmialm 10 i wheﬁehn S ngtﬁrr]sq dlag-ILIQgtlcalﬁlrﬁqéC]f“.[%f{)ng T a,nd Naid second

Sal I gand 'S a razine

Cdlegxmtlclammu‘;&bﬁﬂorer&aémelsmgand is selected fromthe
group consisting of

109. The method of claim 106, wherein said first transcription factor sequence encodes a

protein comprising a heterodimer partner and a transactivation domain.

110. The method of claim 106, wherein said second transcription factor sequence encodes a

protein comprising a DNA binding domain and a ligand-binding domain.

111. The method of claim 98, wherein one of said polynucleotides further encodes a lethal

polypeptide operably linked to an inducible promoter.



RG 1 15819, RG 1 15830, and RG 1 15932. 121. The
nmet hod of claim 118, wherein said ligand is an
wa@pdiodoksso©ne or oxadi azoline. 122. The net hod PET/TER0$010040

114, wherein said gene sw tghsconprises a first
transcrl ption factor sequence under the control of a
first diagnostic switch pronoter and a second

112. tA afeterd qﬂ;irepari&xgajnoo'rgaeqnﬁme tmnsjnéant tfbledelmnﬂngatans;ﬂara rejection in a
second di agnostic sw tch % , rein the
SHBIEE! nCOrBPRYRE dngPducing mie ste ]§r Qﬁs%’ﬂ pPieah Phclisspe transplant a
?%g,%@féSn&@ dwhddeth %ﬁﬁpgﬂlyrﬁlﬁfwﬁ@é | REORR Qagér@ sw1tch wherein said

uence I1nteract to rma protein conpleX ch

fpmlwmcbnsdaeompmes ¢brat- lmpemjtranscnpmfantoptsemntao’vluch is operably
23. . The t hod. Ialml eren
é“iﬁ%gtﬁ 1280 ‘Ehs"]S‘ %’foé]? %"nd’“ a7 Sé‘ geaSth%eg ffgagqription factor
%\é@]ﬁéﬁbe RhESHRS &f 1i84rRi- @éﬁeﬁ@é’xﬁ rl?ansé‘x%ﬁton-rﬁgtogeﬁﬁé}‘éupfhe activity of said
claim 122, wherern said first diagnostic swtch
(Promotee is mdubaadddmrgotrmsmanagm@tqnc agdi(Z)ch pphyonoleetide encoding a
are f 2009/ 025866 P [ US20 8/0 0 5
Fosortely gSReTRKH P 81 BIOOIT Wb, AR Y r gpd Tigind-dependent

ttfaRB&ptiontth@br, tdplodicspadaRdRerfNCodes a protein
conprising a heterodimer partner and a transactivation

domai n. 126. The nethod of claim 122, wherein said
113, Shasihpd fletesting traniplan ceiestiond detibieciihaidis seegived an organ or tissue

ggﬁq ng a DNA bi ndi ng domain and a
ﬁfagl‘gﬁé&bgn élﬁ%omal n. 127. The nmethod of claim 114,
wher eianlnnnmtenhgfhgmﬂ&da)mmbhmtdndes further encodes a

| et hal ol ypepti de operably linked to an inducible
dgbmt@g’tlﬁléﬁpoﬂeﬁﬁ?%ﬁpﬁss‘ﬁflepar| ng an organ or

Ui ssueyhdrgiieRbABioh BF tHEQ'E‘bér% g8k il afeS At B3RPt ¥jection has been

transplant rejection in a subject, conprising

i detectediyendhg |nto cells of said organ or tissue

transpl ant. a nucl eot| n.said . .

pol yn u‘?fﬁleéis‘(’u gfelissye g’%‘}‘Fé’Y\%&f?‘BB“SWEF 8F fporg ggllg comprising a
i baas, 'v@%réiﬂ @ﬁﬁ'p‘é@ﬁm@@)tl@é enc®adsd a AR switch, wherein said

transcription factor sequence, which iS oper abl'y

mqlﬂw@lep@dacma@mé t) a least omw@nﬂm@facm gqquences whirh is operably

one Lranscript ion f.act.o ncode

ra(gﬁ % gl glﬁtSWI a IRSC ’ ?tlglt' Iwher n 8?@ ragpe V\ﬂ ? I%n§cnneo§1on factor

a&t;ueﬂc& )én@fdes 8 figanPaepentiet tiadsdHiptich Fctet, C{Metelikgthe activity of said
transplant rejectiaon, and (2) .a pol ynucl eoti de
gHewalehd madlflé‘ﬁé duERg ganwlant seionoand @) spshanclgatidnencoding a

[ i
S U e b S ARGy L I ol
neeamis¢riptiongfadtbe progressi on of transplant rejection in
a subj ect that has recei ved an organ or tissue

114. tsélarggtgag Joé Crpom {;569%1'8%1@)&18% $f nt'é%%?]{alg{,] gegéclﬁg%n% ztiosubject that has
GO PSBAPG g A of %ﬁ& traMdptfit, RRIng: @ change in the
| evel of expression of sai d reporter gene indicates
(a) introducing into cells of said organ or tissue transplant a polynucleotide, wherein
said polynucleotide encodes a gene switch, wherein said polynucleotide comprises
(1) at least one transcription factor sequence, which is operably linked to a
diagnostic switch promoter, wherein said at least one transcription factor sequence

encodes a ligand-dependent transcription factor, wherein the activity of said

promoter is modulated duning transplant rejection, and (2) a polynucleotide



progression of said transplant rejection in said
subj ect, and wherein said organ or tissue transplant
W@ o9pi2ses one or nore cells conprising a PCT/US2008/010040
pol ynucl eoti de, wherein sanlgglynucleotide encodes a
gene switch, wherein said polynucleotide conprises
(1) at least one transcription factor sequence, which
I S opeasnabdiyig al repérect dene dindted g apiromotermthidh Bragtivited by said ligand-
wherein said at | east gne transcription factor
sequedF@e@ﬁEbH@§°HpPWbgﬁﬁﬂd@ﬂg fn%?%%%%ﬁsbtion
fact or D 1i BYIRAYE L. pronoter is
rgglul aatdggﬁ gﬁﬁg&@?&%ﬁ%ﬁ@&%ﬁgﬁ%ﬂd and (2) a
po) ynutstesting depoeter geliermxpecssioppblengtwipene | i nked to a

ronoter which is actiyated. by said |.i gand- dependent.
{r anschISHAGHFARRgE Brihe kﬁe PErsEIgR 6 w%?rqygﬁsgs?wa%&efes
-prdredsith oﬁaRpﬁMﬁH%ﬁféﬁécﬁﬁn%%lﬁl kilged. gene switch,

said gene switch conprising at |east one

transcription factor sequence, wherein said at |east
115. ohe methedcefi gainpd 14 .awhereins sajd qredmuckentidesesreaintroduced into said cells
| i gand: dependent transcription factor, operably |inked
tpd%ét%ltrgng%g@?ﬁ%%msw tch pronoter, wherein the activity
of the pronoter is nodul ated during said di sease or :
116. ditsane@od of ddim The vigdryinuaildgoilymieleofide sa¢ MtrbdAced into said cells after
further encoding a reporter gene |linked to a pronoter
viFAnePlantationst i vat ed by sai d | i gand- dependent
transcription factor. 132. The pol ynucl eotide of claim

1 ' 1949 : £ Bel - i
17 SRS D o5 S DR (B b
sgend sgenle switch conprises a first transcription

factor sequence under the control of a first

118, CHRARORNY éﬁ@\é“@i‘f Eﬁﬁ%}fe%tﬂgai@{‘%%{@gfn%g P'he FRANSAE WRidiS domain.

di agnostic switch pronoter, wherein the proteins
119. eTwodetlod s slaing 118 valieréihaniddidapd isondik@dhiragifguence
and said second transcription factor sequence
interact tg faoarma protein conplex which functions as .
120. aThe methed-ofedamabht, wheasia seidoligand i selested fom thergroup consisting of
Y48l €4iG 955890, GhaR@-1Bs3owherein said fir st .
iagnostic switch pronoter and said second di agnostic
switch pronoter are different. 135. The pol ynucl eoti de
121. cFheahethnd d88aimvh&8,evirersiaisdidfligasd istincegmidskedtenesani dxaliiazoline.
pronoter and said second diagnostic switch pronoter

e th a .136.. The pol ynucl eot.i de of cl ai 3 L
122, i pRod BFRaih e, PPSEEsIGERAT Slofnet i Hanscrition factor
esagaaﬁs uideR! e tonte)Bf | 51 M6t AidPAbQIOEWIRE PRIMJIG and a second
and a _transactivation domain. 137. The pol ynucl eoti de
dranseaptian fagtor weqiicars, usdardhe sewtrel afraprsend gidgpasticagyigth promoter,

SERLSAE R e, SASERTEN BBV W s scnd
pedngerigstionofacde sefuaticaiintefadd to it @i progéri domplex which functions as a

ol ucl eotide further_encodes a | ethal
phga)rll -dependent transcnpt?on factor.

123. The method of claim 122, wherein said first diagnostic switch promoter and said second

diagnostic switch promoter are different.

124. The method of claim 122, wherein said first diagnostic switch promoter and said second

diagnostic switch promoter are the same.



125.

126.

127.

128.

129.

pol ypepti de operably linked to an inducible pronoter.
139. A pol ynucl eotide encoding a gene switch, said

wW@eme/033R6¢ ch conprising at | east one transcriPCT/082008/010040

factor sequence, wherein saigsat |east one

transcription factor sequence encodes a

| i gand- dependent transcription factor, linked to a
ditegmethiodcofsolaing N 285 evhetren ,saldOffD0BMOGHBHE factor sequence encodes a
Pcm%g520081010040 -117 wherein the activity of. the

AYTEY MRS R e Y PAFEEY FACHaHoR é?‘i“%‘nt hat

are being exposed to toxic conditions. 140. The
PrHeYibthbo8 i HEmOf 2. vitieieih 38id $edbhd Ban®Ripaeh Tiktér sequence encodes a
reporter gene linked to a pronoter which is activated

yotsHi epmprsangde Bdfebiadimg domais end pligynd-biadingrdonmain

The pol ynucl eoti de of claim 139, wherein said gene

Sﬂqet I%ch'f)ﬁ o‘}\.r&(l_#e‘f_‘ﬁnﬁ f?%%raﬁg)gx’esoxqséﬁ;?oly&é&e t-ﬁgg further enﬁodes a lethal

pol'ynucleot i ¢larm n’sai bene SWi tC

qoiypepadsoperibly $ihkéd mnacihdipdibleprothaet.or sequence under

the control of a first diagnostic swtch pronoter and
seco transcription factor sequencg} under the

a n .
c%rﬁl?tb?dd 6f PEPPEERS AR UEAYABLFTS EHISPRAL fargReRitaring the progression of
WHRE SR feftRtibh §'s£‘b;’ie&f‘96}QE1‘gsei %irﬁﬁidqm&griﬁtto cegs of said organ or tissue

transcri ption facto seque nd sai secon
ttransplont ppolonudleatider whexpuresraé pplyneclactidet encbdesna gene switch, wherein

profein c | ex which functions as _a_ |igand:- dependent C
RSP nargier saigrets (AR50 YRR AR yAnerolEr dadler Seienes, which is
Idperab BhRddtoSAldthghbdtR! st hOROfRiokd, Siftetes) sl QEMa8! o Hanscription
said ‘second diagnostic switch pronoter are different.

ifacfor Fequienest snvedeead tigard-dependentriransoriptinefacton, wherdin the activity of
o oP T D SFSERM B0 308 (S ctconde encocing
R0 lrapel e@he dignkell ® al frohfbler Wredheiid agavdled ibyStaid ligand-dependent
transcription factor sequence encodes a protein
cemserintiondagion ée producsmodifiedicsly. and a transactivation

domai n. 146. The pol ynucl eoti de of claim 142, wherein

SAl : r iRt : e -
A eBSE bARTSY LELIROLAH U GRGMIPCRNCHE ittt s
| recraved} dni orgamgr tiksn@ transplaht, cofitpeisingt ynucl eot i de of
g aim 139, . wherein said.polynucl eotide further encodes

3) et ‘mﬁmﬁz‘ﬁﬁ‘%@ Fubbecl afinked to an induci bl e

RPNt (fertecti_illg FepofteP g&d@”@*%&é%@ibh delegfiqRetieng a gene

swtch, said gene switch conprising at | east one

t r anscwhereingrehange wrthe éayakofcaxpraskion of said a¢wriat g¢nedsdicates

one transctri gale{ﬁon Iagﬁtor t.seqrgen%e .ec'r}co es a

| H GRS YL P RSP AR SR Y SRS A nked to a

di agnoshdreinSwidt srBarPé10ER L€ transpHHE EGhPriddd dna 6f indid delRfcomprising a

the pronoter is nodulated by a factor that is o
awkyiickotide vheseiy said pojawelepde encedesypgene swich, wherein said

Qp%%ar{ug?eéﬁgg cgrgg{lsL@%p)oa%/ lga%pglféotrarfscrh;tgon factor sequence, which is operably
linked to a diagnostic switch promoter, wherein said at least one transcription factor
sequence encodes a ligand-dependent transcription factor, wherein the activity of said
promoter is modulated during transplant rejection, and (2) a polynucleotide encoding a
reporter gene linked to a promoter which is activated by said ligand-dependent

transcription factor.



149. The pol ynucl eotide of claim 148, further encoding
a reporter gene linked to a pronoter which is
wa@ewpwzsed by sai d |igand-dependent transcri ptPORUS2008/010040

factor. 150. The pol ynucl eotjide of claim 148, wherein
said gene swtch is an EcR-based gene switch. 151.
The pol ynucl eoti de of claim 148, wherein said gene

130. sAvpgodtymucteopde sasoding ia gend switsler s4id igene skdich ovomprising at least one
sequence upder the control . of first diagnostjc.
SHAPSIPH9RORGH0E rSeaNEnca: SUER Said aihleast pRe JAnscptig factor sequence

. ) C . . .

SR LRl epeBrf N Bipith BeSERREtA) MARETYGS diaggstc switch
fpromter,r whersin pheé antivigyc o rthe guomntee iandodidatdd shirmgdsaid disease or
tr.anscription factor sequence interact to forma
ﬁL%F@Fn compl ex which functions as a |igand-dependent
transcription factor. 152. The pol ynucl eotide of claim

131. Ifie dpcm«alc%dﬁdé Jf il B30, FuEE QHEbENS W repbrtddr 2B ke sl a promoter
sai d second diagnostic switch pronoter are different.
MBiBch wastiyeied hy chiddigaté-dependeny transgriptionHaeter.n sai d
first diagnostic switch pronoter and said second

132, DERRI R o RML bE Dafh 230, Hhorh Sl En® S0Reh, St EeR0Bascd gene switch
transcription factor sequence encodes a protein

133. chgypdlgnucipoaidbef elaonil38y whereinrsaid gemd ssitch @nspeisésvafisoranscription

domai n. 155. The pol ynuc| eqtide of claim 151, wherein
il Sewtee wpdeis BRI SRh of 2o it Unsindinc aviigh pReh and a sccond
RERs &gl cnOfABlot SbdEnge BhMerth8 bRl AP s&orf Qi_i?é’nostfic switch promoter,

| i gand- bi ndi ng domai n. 156. The pol ynucl eot | 0
cWheremn 1the protpias enepdediby aod firat dtapssriptien ffagtohsaquemaecahdssaid second

| et hal 0] ypeptide .operably. Iinked to an i ndugci bl .
Arasfusidion BELYRRRIGCS 1RRFED T o AT cAMplefehfich finctions as a
SVdah6 lilep et @aREriSHW fabtogoNpPri sing at | east one
transcription factor sequence, wherein said at |east
one transcription_ factor sequence _encodes a )

134. | Thyaprlyeichrotide of claimnks wheresm said dirgly diagnostie gwitgh gromoter and said

?%s@&ﬂf’(ﬁ%%@g?%&,ﬁ& oﬁg}t&e{?}e difdhgein the activity of

e pro 'S nodu during transplant rejection.
158. The pol ynucl eoti de of claim 157, further encoding
135. alheepadyteteogidn ef|claukelB 3, ovhargim cardtferst diagriostic switch promoter and said

act i%fé.ed b}z sai.d |igand- deB‘endent transcription
£ SQERYr dagnagtic §RUCh BRI EBICFANGf ¢l ai m 157, wherein
said gene switch is an EcR- based gene switch. WO

136. 2DROPNARREHLHEEDS HRaR Q85 04 ABKM saidl At #8fscripfién factor sequence encodes
pol ynucl eoti de of claim157, wherein said gene switch
coProtdlE eempriging 8 heteragdyaer pastnepand 4 Hanseetivatigndleorinunder
the control of a first diagnostic switch pronoter and

e SCFi Rkl O . S e

137, CHREPARHUIARRSEE cBli” T CEpEin S SREGd MaRlerblBn factor sequence
véneoddsra grbeipech i sitg £ DA thding domnain ihd & ligand-binding domain.
transcription factor sequence and said second
tr.ans i tor uepce. interact to f

ription f e r
138. ;P B m@%ﬁﬁsﬁiﬂ%ﬁ?ﬂm srginsad palynnrigapds tifher qarades a lethal
t s Mptii@bh @1k amked to an inducible promoter.

139. A polynucleotide encoding a gene switch, said gene switch comprising at least one
transcription factor sequence, wherein said at least one transcription factor sequence

encodes a ligand-dependent transcription factor, linked to a diagnostic switch promoter,



140.

141.

142.

143.

144.

145.

147.

148.

161. The pol ynucl eoti de of claim 160, wherein said
first diagnostic switch pronoter and said second

waelr@gnezssse c switch pronoter are different. 162PCTEHS2008/010040

pol ynucl eotide of claim 16031 herein said first

di agnostic switch pronoter and said second di agnostic

swW tch pronoter are the same. 163. The pol ynucl eoti de
wtherdimthe 260]ty wif drecpromptgrds madslated kyn factarp faund ih gellopthat are being
se uen?e enco%gst. a protein conprising a heterodiner

GEPGSHE fo toxXiF PnAONSact i vati on donmmin. 164. The

pol ynucl eoti de of claim 160, wherein said second

the pelynuBlebfle bACkRh 1S90 ARTHRE en £ Seporfef g&@é linked to a promoter
conprising a DNA bindi ng domai n and_ a |i gand- bi ndi ng
adne is actiwred tyheaig eynddensaderd drapseriptign d3cier7 | wher ei n

sai d pol ynucl eotide further encodes a | etha

[ ide.. i .t 0. ' ' .
A SOERULRIRST Ay, DS ROl S S BERIBL S gene s
clainms 130, 139, 148, or 157. 167. The vector of

dibaipolybfitleotide cfclaisn &3 Iveteneid smidgeoe switéld corpreses @adirst transcription
f claiml166, ichis VLT vector.. 169, A kit
i SRS WSRO ORI B0P! At SO Sristngromgyer and a second
Jfr%%scn]p?_lgg 8¢torl Seruende/@ndef thd EortRITVFIaSicd8nd BRgHEG cHwitth promoter,

claim .
wherein the proteins encoded by said first transcription factor sequence and said second

transcription factor sequence interact to form a protein complex which functions as a

ligand-dependent transcription factor.

The polynucleotide of claim 142, wherein said first diagnostic switch promoter and said

second diagnostic switch promoter are different.

The polynucleotide of claim 142, wherein said first diagnostic switch promoter and said

second diagnostic switch promoter are the same.

The polynucleotide of claim 142, wherein said first transcription factor sequence encodes

a protein comprising a heterodimer partner and a transactivation domain.

The polynucleotide of claim 142, wherein said second transcription factor sequence

encodes a protein comprising a DNA binding domain and a ligand-binding domain.

The polynucleotide of claim 139, wherein said polynucleotide further encodes a lethal
polypeptide operably linked to an inducible promoter.

A polynucleotide encoding a gene switch, said gene switch comprising at least one
transcription factor sequence, wherein said at least one transcription factor sequence
encodes a ligand-dependent transcription factor, linked to a diagnostic switch promoter,
wherein the activity of the promoter is modulated by a factor that is administered to a

subject for treatment.
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149. The polynucleotide of claim 148, further encoding a reporter gene linked to a promoter

which is activated by said ligand-dependent transcription factor.
150. The polynucleotide of claim 148, wherein said gene switch is an EcR-based gene switch.

151. The polynucleotide of claim 148, wherein said gene switch comprises a first transcription
factor sequence under the control of a first diagnostic switch promoter and a second
transcription factor sequence under the control of a second diagnostic switch promoter,
wherein the proteins encoded by said first transcription factor sequence and said second
transcription factor sequence interact to form a protein complex which functions as a

ligand-dependent transcription factor.

152. The polynucleotide of claim 151, wherein said first diagnostic switch promoter and said

second diagnostic switch promoter are different.

153. The polynucleotide of claim 151, wherein said first diagnostic switch promoter and said

second diagnostic switch promoter are the same.

154. The polynucleotide of claim 151, wherein said first transcription factor sequence encodes

a protein comprising a heterodimer partner and a transactivation domain.

155. The polynucleotide of claim 151, wherein said second transcription factor sequence

encodes a protein comprising a DNA binding domain and a ligand-binding domain.

156. The polynuclectide of claim 148, wherein said polynucleotide further encodes a lethal

polypeptide operably linked to an inducible promoter.

157. A polynucleotide encoding a gene switch, said gene switch comprising at least one
transcription factor sequence, wherein said at least one transcription factor sequence
encodes a ligand-dependent transcription factor, linked to a diagnostic switch promoter,

wherein the activity of the promoter is modulated during transplant rejection.

158. The polynucleotide of claim 157, further encoding a reporter gene linked to a promoter

which is activated by said ligand-dependent transcription factor.

159. The polynucleotide of claim 157, wherein said gene switch is an EcR-based gene switch.
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160. The polynucleotide of claim 157, wherein said gene switch comprises a first transcription
factor sequence under the control of a first diagnostic switch promoter and a second
transcription factor sequence under the control of a second diagnostic switch promoter,
wherein the proteins encoded by said first transcription factor sequence and said second
transcription factor sequence interact to form a protein complex which functions as a

ligand-dependent transcription factor.

161. The polynucleotide of claim 160, wherein said first diagnostic switch promoter and said

second diagnostic switch promoter are different.

162. The polynucleotide of claim 160, wherein said first diagnostic switch promoter and said

second diagnostic switch promoter are the same.

163. The polynucleotide of claim 160, wherein said first transcription factor sequence encodes

a protein comprising a heterodimer partner and a transactivation domain.

164. The polynucleotide of claim 160, wherein said second transcription factor sequence

encodes a protein comprising a DNA binding domain and a ligand-binding domain.

165. The polynucleotide of claim 157, wherein said polynucleotide further encodes a lethal
polypeptide operably linked to an inducible promoter.

166. A vector comprising the polynucleotide of any of claims 130, 139, 148, or 157.

p—
Q
~J

The vector of claim 166, which is a plasmid vector.
168. The vector of claim 166, which is a viral vector.
169. A kit comprising the polynucleotide of any of claims 130, 139, 148, or 157.

170. A kit comprising the vector of claim 166.



